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FOREWORD 

Nuclear energy has moved rapidly from the laboratory 

stage to full commertial exploitation bringing so a necessary 

change in the actitudes of governmental institutions toward -

this new technology. The main aims and objectives of such ins 

titutions are not any longer the adquisition of basic nuclear 

scientific and technological data, but the control of the pea 

ceful uses of nuclear energy as well, so as to provide a rea-

sonable assurance that the health and safety of people are -

not in jeopardy. In those countries where nuclear energy has 

not been developed, but it is used, the balance between deve-

lopment and safety objectives must be clearly in favor of the 

later. 

A principal mean to exercise such control activities 

is by performing regulatory inspections in nuclear power plants 

and related installations. Within this framework the Subcommi-

ttee on Licensing of the NEA Committee on the Safety of Nuclear 

Installations (CSNI) decided to sponsor a specialist's meeting 

on Regulatory Inspection Practices in Nuclear Power Plants. The 

meeting was held in Madrid, September 27 to 29, 1977 and it was 

hosted by the Spanish Junta de Energla Nuclear. 

We warmly thank all participants and auxiliary staff. 

The Session Chairmen and the members of the Program Group should 

be mentioned separately; to their dedication and effort the mee-



- 2 -

ting was possible. We also appreciate the efforts done by 

the host organization both during the meeting and in the -

publication of this proceedings. 

A. Alonso, CSNX Member and 

Chairman of the Meeting. 



The Organisation for Economic Co-operation and Devel 
opment (OECD) was set up under a Convention signed in Paris on 
14th December, i960, wich provides that the OECD shall promo-
te policies designed: 

- to achieve the highest sustainable economic growth 
and employment and a rising standard of living in 
Member countries, while maintaining financial sta-
bility, and thus to contribute to the development 
of the world economyj 

- to contribute to sound economic expansion in Mem-
ber as well as non-member countries in the process 
of economic development j 

- to contribute to the expansion of world trade on a 
multilateral, non-discriminatory basis in accordan 
ce with international obligations. 

The Members of OECD are Australia, Austria, Belgium, 
Canada, Denmark, Finland, France, the Federal Republic of Ger-
many, Greece, Iceland, Ireland, Italy, Japan, Luxembourg, the 
Netherlands, New Zealand, Norway, Portugal, Spain, Sweden, -
Switzerland, Turkey, the United Kingdom and the United States. 

The OECD Nuclear Energy Agency (NEA) was established 
on 20 th April 1972, replacing OECD's European Nuclear Energy -
Agency (ENEA) on the adhesion of Japan as a full Member. NEA 
now groups eighteen European Member countries of OECD and Aus 
tralia, Canada and Japan, with the United States as an Asso-
ciated country. The Commission of the European Communities -
takes part in the work of the Agency. 

The objectives of NEA remain substantially those of 
ENEA, namely the orderly development of the uses of nuclear e-
nergy for peaceful purposes. This is achieved by: 

- assessing the future role of nuclear energy as a 
contributor to economic progress, and encouraging 
co-operation between governments towards its opti 
mum development % 



- encouraging harmonisation of governments' regula-
tory policies and practices in the nuclear field, 
with particular reference to health and safety, -
radioactive waste management and nuclear third par 
ty liability and insurance; 

- forecasts of uranium resources, production and de-
mand: 

- operation of common services and encouragement of 
co-operation in the field of nuclear energy infor-
mation; 

- sponsorship of research and development undertakings 
jointly organised and operated by OECD countries. 

In these tasks NEA works in close collaboration with 
the International Atomic Energy Agency, with which it has con-
cluded a Co-operation Agreement, as well as with other interna 
tional organisations in the nuclear field. 

OECD, 1976. 
Queries concerning permissions or translation rights should 
be addressed to: 

Director of Information OECD 

2, rue André-Pascal, 75775 PARIS CEDEX l6, France. 



L Organisation de Coopération et de Développement 
Economiques (OCDE), qui a été institueé par une Convention 
signeé le 14 décembre i960, â Paris, a pour objectif de pro 
mouvoir des politiques visant: 

- â réaliser la plus forte expansion possible de 
l'économie et de l'emploi et une progression du 
niveau de vie dans les pays Membres, tout en main 
tenant la stabilité financière, et contribuer ain 
si au développment de l'econimie mondiale: 

- a contribuer a une saine expansion économique dans 
les pays Membres, ainsi que non membres, en voie 
de développment économique; 

- a contribuer a l'expansion du commerce mondial sur 
une base multilatérale et non discriminatoire, con 
formément aux obligations internationales. 

Les Membres de l'OCDE, sont: La République Fedérale 
d'Allemagne, l'Australie, l'Autriche, la Belgique, le Canada, 
le Danemark, l'Espagne, les Etats-Unis, la Finlande, la Fran-
ce, la Grèce, l'Irlande, l'Islande, l'Italie, le Japon, le Lu 
xembourg, la Norvege, la Nouvelle-Zélande, les Pays-Bas, le -
Portugal, le Royaume-Uni, la Suede, la Suisse et la Turquie. 

L'Agence de l'QCDE pour l'Energie Nucléaire (AEN) 
a été instituée le 20 avril 1972, en remplacement de l'Agence 
Européene pour l'Energie Nucléaire de l'OCDE (ENEA) par suite 
de l'adhésion du Japon en tant que Membre de plein exercice. 
L'AEN groupe a présent dixhuit pays européens Membres de l'OCDE 
ainsi que l'Australie, le Canada et le Japon; les Etats-Unis 
y parcitipent en tant que Membre associé. En outre la Commission 
des Communautés Européenes participe également aux travaux de 
1'Agence. 

Les objectifs de l'AEN restent pour la plupart les mê 
mes que ceux de l'ENEA et concernent la promotion du développe 
ment harmonieux des utilisations pacifiques de l'énergie nucleai 
re. Elle entreprend a cet effet: 



- d'evaluer le rôle futur de l'energie nucleaire 
dans la realisation du progrès économique et d'en 
courager la coopération entre les gouvernements -
en vue de son développement optimal: 

- de promouvoir une harmonisation des politiques et 
pratiques réglementaires des gouvernements dans le 
domaine nucléaire, en particulier pour la protec-
tion de la santé et la sécurité, la gestion des dé 
chets radioactifs, la responsabilité civile et l'ass 
surance en matiere nucléaire; 

- d'établir des previsions sur les ressources, la pro 
duction et la demande d'uranium; 

- d'assurer le fonctionnement de services communs et 
d'encourager la coopération dans le domaine de l'in 
formation nucléaire; 

- de patronner des entreprises de recherche et de dé 
veloppement organisées et exploitées en commun par 
des pays Membres de l'OCDE. 

Pour remplir ces fonctions, l'AEN travaille en étroi 
te collaboration avec l'Agence Internationale de l'Energie Ato 
mique (avec laquelle elle a conclu un accord de coopération) 
ainsi qu'en liaison avec d'autres organisations internationa-
les dans le domaine nucléaire. 

OCDE, 1976 
Les demandes de reproduction ou de traduction doivent être a-
dressées a: 

M . le Directeur de l'Information, OCDE 

2, rue André-Pascal, 75775 PARIS CEDEX 16, France. 



The NEA Committee on the Safety of Nuclear Installa-
tions (CSNI) is an international committee made up of scientists 
and engineers who have responsabilities for nuclear safety re-
search and nuclear licensing. The Committee was set up in 1973 to 
develop and co-ordinate the Nuclear Energy Agency's work in nu-
clear safety matters, replacing the former Committee on Reactor 
Safety Technology (CREST) with its more limited scope. 

The Committee's purpose is to foster international -
co-operation in nuclear safety amongst the OECD member coun-
tries. This is done essentially by: 

(i) exchanging information about progress in safety 
research and regulatory matters in the different 
countries, and maintaining banks of specific da 
ta; these arrangements are of immediate benefit 
to the countries concerned; 

(ii) setting up working groups or task forces and 
arranging specialist meetings, in order to impies 
ment co-operation on specific subjects, and es-
tablishing international projects; the output of 
the study groups and meetings goes to enrich the 
data base available to national regulatory authord. 
ties and to the scientific community at large. If 
it reveals substantial gaps in knowledge or diffe 
rences between national practices, the Committee 
may recommend that unified approach be adopted to 
the problems involved. The aim here is to minimise 
differences and to achieve an international consen 
sus wherever possible. 

The techinical areas at present covered by these acti-
vities are as follows: particular aspects of safety research re 
lative to water reactors, fast reactors and high-temperature -
gas-cooled reactors; probabilistic assessment and reliability -
analysis, especially with regard to rare events; siting research 
as concerns protection against external impacts; fuel cycle sa-
fety research; the safety of nuclear ships; various safety as-
pects of steel components in nuclear installations; licensing -
of nuclear installations and a number of specific exchanges of 
information. 

The Committee has set up a sub-Committee on Licensing 
which examines a variety of nuclear regulatory problems, provi-
des a forum for the free discussion of licensing questions and 
reviews the regulatory impact of the conclussions reached by -
CSNI . 



In publicationsj reference to the proceedings of this Meeting 

should be made as follows: 

CSNT Report No. 27, Proc. OECD (NEA) CSNI sub-Committee on Li 

censing; Spec. Meet, on Regulatory Inspection Practices in Nu 

clear Power Plants; Madrid, Sept. 1977-

LEGAL NOTICE 

The Organisation for Economic Co-operation and Development -

assumes no liability concerning information published in this 

book. 



PROGRAMME GROUP MEMBERS 

Meeting Chairman: Dr. A Alonso 3 

Departamento de Seguridad Nuclear, 
Ministerio de Industria, 
Junta de Energüa Nuclear, 
Avenida Complutense 22, 
Madrid 3, Spain. 

Mr. L. A. Buergo 
Departamento de Seguridad Nuclear, 
Ministerio de Industria, 
Junta de Energia Nuclear, 
Avenida Complutense 22, 
Madrid 3, Spain. 

Mr. B. Clement, 
Service Central de Sûreté des 
Installations Nucléaires, 
Ministere de l'Industrie, 
13 rue de Bourgogne, 
Paris 7, France. 

Mr. T. Eckered, 
Swedish Nuclear Power Inspectorate, 
Box 43058, 

S-lOO 72 Stockholm 43, Swedem. 

Mr. B. H. Grier, 

Division of Reactor Construction 
Inspection, 
Office of Inspection and Enforcement, 
Region 1, 
USNRC, 
631 Park Avenue, 
King of Prussia, 
Pennsylvania 19406, USA. 
Mr. W.S. Gronow, 
Health and Safety Executive, 
Nuclear Installations Inspectorate, 
Thames House North, 
Millbank, London SW1P 4QL, 
United Kingdom. 

Programme Group: Dr. A. Alonso (Chairman) 



- 2 -

Mr. G. A. Messore, 
Direziones Centrale délia Sicurezza 
Nucleare e Proteziones Sanitaria, 
CNEN, 
Viale Regina Margherita 125, 
Rome, Italy. 

Mr. 0. Ilari, 
Nuclear Safety Division, 
OECD Nuclear Energy Agency, 
38 bid. Suchet, Paris 16, France. 



- 3 -
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Tuesday, 27th September 1977 

8.00 Registration 

9.00 Opening remarks, welcome addresses 

SESSION I: GENERAL PROBLEMS OF REGULATORY INSPECTION, 

OVERALL NATIONAL PRACTICES 

Session Chairman: J. Servant 

Scientific Secretary: J.W. Beare 

9.30 Regulatory inspection of nuclear power plants in NEA 
Member countries 
(W.S. Gronow, 0. Ilari) 

Experience with on-site project officers at Canadian 
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(J.W. Beare) 

Regulatory inspection in France: organisation and 
lessons drawn from it 
(A. Charbonnel, B. Clement) 

10.50 COFFEE 

11.20 Invited paper: Regulatory inspection practices for 

nuclear power plants in the Federal Republic of 
Germany 
(0. Kellermann) 

Planning of regulatory inspection activity during 
manufacture, construction and operation of the 
Italian nuclear plants 
(G.A. Messore) 

Regulatory inspection practic es 
in Japan 

(Author"s name not 

Regulatory inspection in Spain 
(L.A. Buergo) 

Duties and responsibilities of the Nuclear Power 

Inspectorate and the National Radiation Protection 

Institute in connection with nuclear power plants 

(T.Eckered) 
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inspection programme 
(E. Volgenau) 
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SESSION II: SPECIFIC PROBLEMS AND PRACTICAL 
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DURING SITE STUDY AND EVALUATION, DESIGN, 
MANUFACTURE AND CONSTRUCTION 

Session Chairman: 0. Kellermann 

Scientific Secretary: B.H. Grier 

15.40 Problems and experience of regulatory inspection in 
Finland during construction of nuclear power plants 
(T. Eurola) 

Activities of the TUV experts during the period of 
construction and commissioning of a nuclear power 
paint ordered by the licensing authorities of the FRG 
(Dr. Fendler) 

Inspection of the nuclear power plant under construc-
tion in Spain 
(L. Santomâ Juncadella) 

16.40 COFFEE 

17.10 Practical experience and problems in the inspection 
work during construction of nuclear power plants 
(T. Backström, E. Jansson) 

Regulatory inspection activities on nuclear power 
plant sites under construction in the United Kingdom 
(J.V. Jeffery) 

The United Stated Nuclear Regulatory Commission's 
vendor inspection programme 
(B.H. Grier) 
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(B. Barrachin, G. Hache) 
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9.40 Panel discussion 
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EXPERIENCE OF REGULATORY INSPECTION 
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Scientific Secretary: G.A. Messore 

11.00 Inspection during the starting-up phase of nuclear 
power plants in Spain 
(j.M. Figueras Clavijo) 

Practical experience and problems in the inspection 
work during test and routine operation of nuclear 
power plants 
(T. Backström, E. Jansson) 

Specific problems and practical experience in the 
regulatory inspection during commissioning in the 
United Kingdom 
(G. Lewis) 

US Nuclear Regulatory Commission inspection experience 
with nuclear power plant commissioning 
(B.H. Grier) 

12.20 Panel discussion 

13.00 LUNCH 
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SESSION IV: SPECIFIC PROBLEMS AND PRACTICAL 
EXPERIENCE OF REGULATORY INSPECTION 
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Session Chairman: G. Naschi 
Scientific Secretary: B. Clement 

14.30 Inspection during operation of a nuclear power plant 
in Spain 
(R. Gutierrez Bernai, F. Diaz de la Cruz) 

Operational experience in the United Kingdom 
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United States 
(H.D. Thornburg) 
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Session Chairman: E. Volgenau 
Scientific Secretary: W.S. Gronow 
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Commission in the United States of America 
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(E. Volgenau) 
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10.40 COFFEE 

11.10 Panel discussion 
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Panel Chairman: R. Gausden 
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16.30 FINAL PANEL (Continued) 

17.30 Concluding remarks 

18.00 CLOSURE OF MEETING 



OPENING R E M A R K S 

by 

K.B. Stadie 



1 Of 6 

Dr. Pascual, Dr. Alonso, Ladies and Gentlement: 

I am pleased to welcome you on behalf of the Director General of the 

OECD Nuclear Energy Agency to the CSNI Specialist Meeting on ReguIato-

ry Inspection Practices in Nuclear Power Plants. It also gives me plejj 

sure to transmit to yoy best wishes from the Chairman and Vice Chair-

men of the Committee on the Safety of Nuclear Installations for a 

successful meeting. 

Over the past four years, CSNI has sponsored some 20 spe-

cial ist meetincp primary pertaining safety research. This is the first 

specialist meeting sponsored by the CSNI Sub Committee on Li cens ig exa 

ming a problem which is of primary interest to regulators. It would 

therefore seem appropriate to take this opportunity to say a few words 

about CSNI, about its interphase with its Sub Committee on Licensing 

and about the future role of both CSNI and its Sub Committee as we see 

it in the Secretariat. 

The merits of international cooperation in nuclear safety 

are today - I believe - undisputed. Let me just briefly recall the 

three fundamental reasons for this: 

1. there is a clear need for the different countries to compare expe-

rience and share the effort involved in reducing the risk associa-

ted with nuclear power and in maintaining our excellent safety re-

cord, you know, a nuclear accident anywhere is an accident every-

where. 

2 . safety and reguIatory questions are especially well suited for in-

tergovernmental cooperation - such as is offered by NEA - as these 

questions are the primary responsibility of public bodies in our 

member countries. 
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3 . visible international cooperation in nuclear safety leading to a 

consensus on important safety questions is likely to ease public 

acceptance of nuclear power. 

In the light of these basic incentives for international 

cooperation, what is CSNI's rétribution to this field and what could 

it become in the longer term? 

CSNI brings together the most influential voices in nuclear 

safety research and licensing in the OECD area with the broad aim to 

intensify cooperation between our member countries in safety research 

and to provide a forum for the exchange of information and views 

between national regulatory authorities. 

More specifically, the Committee^ working objectives are: 

a) to broaden the fund of technical data available to designers and 

reguIators 

b) to achieve consensus on key safety issues. 

I need not to recall to you the spectacular expansion of 

nuclear safety activities in the OECD area in recent years. This de-

velopment has been accompanied by an even stronger increase in inter-

national contacts and collaboration. 

Let me just give you a few figures to iI Iustrate the impor-

tance of nuclear safety in terms of money in the OECD area. We are 

currently spending some $ 15 - 20 billion annually to operate and to 

construct nuclear power plants and to provide fuel for them. At the 
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same time, expenditure of OECD governments on safety research and 

regulation amounts to about $ 850 million a year. The total may very 

well exceed $ 1 billion if we include safety related research performed 

by private industry and universities on their account. 

Safety research alone funded by OECD governments accounts 

for about $ 700 million and this sum is divied among some 1100 diffe-

rent research projects; they are listed and described in the CSNI Nu-

clear Safety Research Index. 

Evidently, CSNI's contribution to such a complex programme 

must necessarily be limited to those questions judged most important 

and urgent by a sufficient number of member countries. 

While it is important to be as comprehensive as possible 

in the area of general information exchange - such as the Nue I ear 

Safety Research Index - the limited resources, both nationally and 

internationally, dictate that cooperation on specific topics such as 

pursued by CSNI Working Groups, Groups of Experts and Tasik Forces 

alltogether about I5r must be limited to those which have been accor-

ded highest priority. In this respect CSNI has last year drawn up a 

list of priority topics on which to base its future programme. This 

list includes some 70 specific questions grouped in 3 broad areas 

covering safety research and a fourth area pertaining to licensing. 

Incidently, the cost of CSNI coordination to 0ECD member 

countries amounts to much less that one thousand of their current 

expenditure for nuclear safety and regulation. I am certain that sa-

vings to member government which can be atributed to CSNI activities 
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are a large multiple of this sum. 

As you know, the primary objectives of CSNI are in the field 

of safety research. Two considerations have led us in this direction: 

1. It is not practicable to harmonize ppoceedures and regulations in 

nuclear licensing. You are well aware that apart from technical 

aspects, national factors such«as history, legal and administrati-

ve systems play a major role here and it wiI I be a very long time 

before one could harmonize them. 

2 . While we believe it is important to develop a set of codes and 

guides containing fundamental safety requirements, we also believe 

that this should be done on the broadest international bas ie and 

we therefore strongly support the activities of IAEA in this field. 

You may even say that the CSNI programme is complementary with this 

work of IAEA. 

At the same time, our rapidly expanding collaboration in 

safety research is guided by the following specific considerations: 

a) safety research covers - as I mentioned earlier - over 1100 diffejr 

ent projects and there is therefore a constant need for member 

countries to assess the adequacy of their programme in the context 

endevour and eliminate wasteful duplication. 

b) the trend towards large scale testing of safety provisions and 

verification of accidental behaviour make, due to their sheer cost 

coordination mandatory. 
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c) safety assessment nowadays covers all conceivable accident situ-

ation including those formerly considered "incredible". Again 

breadth and cost of this research militates for international 

coopérât i on. 

d) safety analysis is increasi rf} ̂ complex often based on computer 

codes using data obtained from a variety of experiments in different 

countries. It is essential to carefully compare these codes with 

standard experiments in order to not only test our understanding 

of them but also to ascertain that we measure safety with the same 

yardst i ck. 

The CSNI safety research programme has now reached a level 

where we have begun to explore new and more efficient means to satisfy 

the need for a comprehensive coordination of these efforts. 

The second pillar of our programme in safety and licensing,is 

of course, provided by the CSNI Sub Committee on Licensing. 

Bearing in mind the self imposed " Iimitations concerning 

the harmonization of national practices and the development of codes 

and guides which I mentioned before, the Sub Committee has initially 

provided a forum for the exchange of information and views between 

national regulatory organizations. We are supporting this exchange by 

preparing a number of what we believe to be useful compilations on na 

tional practices. In this way you will gradually become familiar with 

each others regulatory system and experience gained elsewhere in your 

field. 

From this basis, we must now proceed to more sophisticated 

coI Iaborat i on. 
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As a start, the meeting here this week is exploring a 

specific regulatory question; there are many other questions of this 

kind on which we should compare our experience. 

Another area of useful endeavour would be to examen regulate» 

ry practices and experiences with novel methods such as, for example, 

probabilistic safety assessments. 

There are however two other areas which seem to us to be of 

utmost importance. 

First of a I I we need to broaden and strengthen our exchanges 

on incidents and the regulatory lessons learnt from them. 

Secondly, and even more important, the Sub Committee should 

begin to examen the repidly increasing technical knowledge generated 

by the $ 700 million safety research programme from the regulatory 

point of view and in turn try to jointly formulate safety research 

object i ves. 

Before making room for the experts, I should like to thank 

the Spanish Junta, in particular D r . Pascual and Dr. Alonso for host-

ing this meeting in these pleasant surroundings in this wonderful city. 

I can assure our Spanish friends that many of us foreigners 

not only envy you for you beautiful sunshine but also for your im-

pressive and relatively trouble free nuclear power programme. Particti 

Iar thanks are also due to Mr. Buergo and his collègues who have worked 

so hard to lay the necessary foundation for a successful meeting. 

I wish you success in your deliberations. 



SPECIALIST MEETING ON REGULATORY INSPECTION IN NUCLEAR 

POWER PLANTS 

OPENING REMARKS BY 

A. ALONSO, MEETING CHAIRMAN 

Mr. Director General, distinguished representatives from the various countries 

and international organisations. It is for me a great honour to be the Chair-

man of this important meeting or Regulatory Inspection in Nuclear Power Plants. 

Let me recognize that the inherent difficulty of my task", has been made easy by 

the competence and dedication of the Program Group, to all members of the Group 

I am pleased to transmit my sincere thanks from here. It is also a great honour 

that you have agreed in having the meeting in our country. 

This specialists meeting incorporates some novelties which I should mention. 

First of all, it is the first time that our organisation is the host of a spe-

cialists meeting held under the auspices of the Committee on the Safety of 

Nuclear Instalations or of its precedent, the old CREST. Spain has always suppor 

tgd and been active in both organisations since the beginning; nevertheless we 

have been hesitant to organize specialists meetings, and this is not wihtout 

reason, as we have been humble enough to recognize the high standards of CSNI 

specialist meeting and our limitations in knowJ edge and in facilities to cope 

with these>high demands for perfection. 

Nevertheless, the Spanish nuclear power program has grown so fast that Its mag-

nitude demanded from us a much more active international participation, and the 

sharing with our coleagues of the experience gained and the practices applied to 

the different aspects of our inspection work. For this reason, we were very 

prompt to react when the Sub-Committee on Licensing was in the making and we 

wilfully and readily joint effort with the representatives of a Gropp of coun-

tries to have the idea acepted and to help it pass through the different necesa-

ry approvals. 



I quite often remember the many lively conversations and interchange of ideas 

with so many people, some of then here present. 

It seems to me now quite natural that we have selected Regulatory Inspection 

Practices as the topic of our first meeting within the Sub-Committee on Li-

censing. Inspection is important to guarantee nuclear safety and radiological 

protection in nuclear power plants and regulatory inspection must be perfor-

med thoroughly and,not without hesitation,can be left to outsiders ; that is 

the reasonr why each country, however modest her nuclear power program may be, 

must develop a competent inspection team to verify compliance with design and 

with construction and operating practices. Most important, been the nuclear 

industry rather novel, these sharing of experiences and practices among our 

countries should be considered as a necessity. 

Our Organisation -The Nuclear Energy Board- was founded in 1.951; last year 

we celebrated our silver jubilee and this is commemorated in a special publica 

tion you may find in the hand-outs given to you. In 1.958, after developing 

the basic knowledge and techniques in the nuclear science and technology, the 

Spanish electrical utilities were challenged to buil'd nuclear power stations 

and by 1.972 the first generation of there plants was already in operation, 

with a total installed power of 1.120 MWé. 

This was followed by the second generation with a total of seven large LWR'S, 

now under construction, with a total installed power of 6555 MWé. The first 

of these units will start operation by 1.978 and we hope that the series will 

be completed by 1.981. One of these plants, the Almaraz site, is included in 

the visit next friday. 

The third generation, currently in the making, is also based on large LWR's. 

Preliminary or site permits have already been granted for seven units, with 

a total installed power of 6.882 MWe. The evolution leading to the construction 

permit for some of these plants is very well advanced. 

So big a nuclear power program for a country like Spain cannot be implemented 

without a tremendous effort and without serious difficulties. The growth of 

our staff had to cope with the magnitude of the program and this has produced 



mismatches and difficulties for our inspectors. 

I must say now that I have always received help and encouragement, first from' 

CREST and later from SCNI members, both individually and as a committee. There 

fore let me take this wonderful opportunity to thank all of you for your help 

and encouragement when I was in need of it. 

Now, our team of inspectors has collected experience in the operation, tes— 

- ting and construction of nuclear power plants. I know before hand that this 

experience is limited in comparison with that gained by the other countries, 

specially the most advanced ones, but we offer willfully what we have recog-

nizing that we can not pay to SCNI and the Subcommittee on Licensing and each 

of their members what we have received previously from' you. 

By analysing the program, it is very clear to me that other countries will be 

also sharing their experiences and knowledge in the inspection of nuclear 

power plants, so I am confident that the meeting will be a complete success 

in that respect. If you forget our possible mistakes in the handling of the 

meetings^ then it would be a success in every respect. 

There is another novelty suggested to me by the Program Group and readly 

accepted as I thought it to be a good idea. It refers to some working arran 

gements for conducting the different sessions. We propose that the panel 

discussion concluding each session should provide a forum for discussing 

the general aspects of the topics presented to the session, as well as matters 

raised on the specifics papers to be presented. We foresee that the Chairman of 

each session is assisted by the Scientific Secretary and by Experts drawn 

from the meeting to form the panel, with the provision that the panel members 

need not necessarily be authors of the papers in the session. To this respect, 

we have distributed instructions to the nominated chairmen. In this way, we 

believe we could serve better the mandate received by the Subcommittee on Li 

censing. 

Let me finish by wishing you a very pleasant stay among us in every respect. 

I think we have been able to manipulate our meteorology and to send cold 

fronts and rains to your countries of origin while you are here. Ladies and 

gentlemen, thank you for your attention. 



SPECIALIST MEETING ON REGULATORY INSPECTION IN NUCLEAR FOJER 

PLANTS. NBA - OECD. Madrid, 2 7 - 2 9 Sept. 1977 

Introduction by Dr. Pascual, Vice-president and General 

Director of the Junta de Energia Nuclear. 

Ladies and Gentlemen, dear friends: 

It is a great pleasure for me and the Junta de Energia Nuclear 

to welcome you to our Centre. At the same time I want to thank 

the Nuclear Energy Agency of OECD for the acceptance of our pro-

posal in organizing this specialists meeting on "Regulatory 

Inspection in Nuclear Power Plants" which allow us to be in 

contact with distinguished specialists from the Agency member 

countries and international organizations. Everyone concerned 

with the development of nuclear energy may not ignore the im-

portance of the themes to be discussed during these three working 

day and I axa sure that the interchange of experience will contri-

bute to a more complete development on inspection practises with 

a final goal of more safe and trustable nuclear installations. 

I declare the meeting open 



SESION I , GENERAL PROBLEMS OF REGULATORY INSPECTION, 

OVERALL NATIONAL PRACTICES. 



Summary of Session I 

(J. Servant, J. Beare) 

The discussion of the first paper by Messrs. Gronow 
and Ilari highlighted the difficulty in comparing regulatory 
inspection activities and efforts expended by countries with 
different laws, regulations, organizations and regulatory 
philosophies. One person questioned the distinction between 
inspection and assessment. In some systems it is very 
difficult to make such a distinction. 

Future works should be done to extend the comparison 
to other regulatory activities at various stages of licensing, 
as well as to review the current paper (comments on the current 
paper are requested to be submitted by the end of October). 
"Effort" should be expressed in terms of money and men-years. 
The amount of regulatory effort expended on general or generic 
matters could be investigated, e.g., codes and standards, R & D . 

Another possibility for future work is to evaluate the 
impact of public participation in the licensing program in terms 
of additional regulatory effort required for public hearings, 
public information, additional staff work, etc. 

As a prerequisite to any future work the terminology 
to be used should be defined so that a common basis for report-
ing can be established. 

The papers by Messrs. Beare, Messore and Volgenau 
dealt in whole or in part with the subject of full-time on-site 
regulatory inspectors. There is a wide variety of views on such 
a practice. There is some concern about loss of inspector object 
ivity or diminuishing of licensee responsibility and means were 
discussed as to how to overcome this potential problem and still 
derive the benefits of full-time inspection. This subject requires 
further - discussion. 

A number of papers touched on the question of the 
scope and depth of regulatory inspections at the site and at the 
manufacturers of components. There is an increasing trend to 
extend inspections into the suppliers works. More work may need 
to be done to determine what can be done within national laws 
to inspect components other than pressure-retaining components 
and to determine how much inspection actually is being done of 
such components. 
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The topic of the authority of inspectors was discussed. 
The statutory powers of inspectors varies greatly in different 
countries, ranging from reporting powers only to very broad 
powers to make orders. In practice, however, inspectors usually 
check with a higher authority before issuing major orders. The 
need to use direction was stressed. 

Some papers touched the question of establishing and 
maintaining an adequate number of qualified inspectors. The 
problem can be made more acute in regard to in-service inspection 
if radiation dosis limit the amount of effort extended by each 
inspector. In such cases, emphasis should be placed on techniques, 
such as remote inspection tools, to limit radiation doses. 



SINDOC (77) 91 
RESTRICTED 

ORGANISATION FOR ECONOMIC CO-OPERATION AND DEVELOPMENT 

NUCLEAR ENERGY AGENCY 

COMMITTEE ON THE SAFETY OF NUCLEAR INSTALLATIONS 

Sub-Committee on Licensing 

REGULATORY INSPECTION OF NUCLEAR 

POWER PLANTS IN NEA MEMBER COUNTRIES 

W S Gronow 

Health and Safety Executive 
Nuclear Installations Inspectorate 

UNITED KINGDOM 

0 Ilari 

OECD/NEA 
Nuclear Safety Division 

OECD Nuclear Energy Agency 
38 bid. Suchet, 75016 Paris 

France 



REGULATORY INSPECTION OP NUCLEAR 

POWER PLANTS IN NEA MEMBER COUNTRIES 

W S Gronow 

Health and Safety Executive 
Nuclear Installations Inspectorate 

UNITED KINGDOM 

0 Ilari 

OECD/NEA 
Nuclear Safety Division 

The increasing use of nuclear power and public 
interest in the safety controls led to the proposal by the 
sub-Committee on Licensing of the NEA Committee on the 
Safety of Nuclear Installations for a specialist meeting on 
regulatory inspection practices. This report which was pre-
pared at the request of the sub-Committee to assist in the 
exchange of views and experience at the meeting reviews the 
response to a questionnaire on the systems employed, the 
scope and objectives and the effort involved in regulatory 
inspection throughout all stages of the life of a nuclear 
power plant. Other aspects of regulatory inspection 
activities are discussed including documentation, procedures 
for changes in technical specification and modifications 
to plant, powers and duties of regulatory inspection per-
sonnel and actions to be taken in the event of an accident 
or emergency. The report concludes with some comments on 
those aspects of regulatory inspection practices where 
further information and an exchange of experience might 
prove to be beneficial to Member countries. 



1. INTRODUCTION 

The sub-Committee on Licensing of the NEA Committee 
on the Safety- of Nuclear Installations decided at its last 
meeting in October 1976

y
 that a Specialist Meeting should be 

held in 1977 to exchange experience and views on the practices 
followed in Member countries in regulatory inspection of 
nuclear power plants, and to discuss the practical problems 
encountered in carrying out these activities. 

The sub-Committee considered that such an exchange of 
experience was particularly important at the present time 
because of the increasing use of nuclear power plants and 
public interest in the safety controls exercised in Member 
countries. It would also give regulatory bodies the opport-
unity to compare their national practices with those in other 
Member countries at different stages in the development of 
nuclear power. The meeting would therefore be concerned with 
regulatory inspection activities from the initial site selection 
through all stages, including design and manufacture, construc-
tion, commissioning, operation and eventual decommissioning of 
nuclear power plants. 

In the discussion on the Specialist Meeting it was 
suggested that the exchange of experience could be assisted by 
a report on the current practices in Member countries and this 
should be based on the replies to an appropriate questionnaire. 
This task was undertaken by the Agency and a questionnaire, 
attached as Annex 1, was formulated which, with the co-operation 
of Member countries it was hoped would provide sufficient infor-
mation to permit a description and comparative evaluation of the 
regulatory inspection activities in Member countries. 

The questionnaire which was circulated to all Member 
countries requested details on the organisation, system, scope 
and objectives of nuclear regulatory inspection and the effort 
required throughout all stages of the life of a nuclear plant 
including the use of independent bodies or consultants. 
Additional information was requested on the documentation 
concerned with regulatory inspections, incident and accident 
reporting procedures, and the duties, powers and bases for 
recruitment of regulatory personnel with the object of covering 
all related aspects. 

The response to the questionnaire reflected the stage of 
development of nuclear power in Member countries and the differ-
ent national practices in safety control. Several countries 
have not yet set up nuclear regulatory bodies but eleven of the 
twenty countries replying to the questionnaire have nuclear power 
programmes at various stages of development and they have provided 
sufficient information to give an appreciation of the basic 
approach and activities of nuclear regulatory inspection staff. 
However, because of the differences in national practices and 
perhaps in the interpretation of the questionnaire it p r o v e d to be 
extremely difficult to make an evaluation and comparison of 
inspection activities and effort involved in these Member 
countries. The discussion on regulatory inspection practices 



illustrates the difficulties encountered and the infor-
mation and data presented reflects an interpretation by the 
authors of the response to the questionnaire which may not 
accurately represent the actual position in Member countries. 
This report which includes a section on the nuclear power 
programme in Member countries should therefore only be 
regarded as an initial review but it is hoped that it will 
provide a useful contribution to the exchange of experience 
and views on regulatory inspection practices. Further contri-
butions from Member countries should permit a more comprehensive 
and accurate assessment to be prepared. 

2. MJCLEAR POWER PROGRAMMES IÏÏ MEMBER STATES 

The regulatory inspection programme of nuclear power 
plants in the Member countries and the effort involved in the 
execution of these programmes in terms of manpower, are related 
to the size and stage of development of nuclear power programmes 
in each country. These factors as well as the structure - unit 
types, size and age of reactors and number of units per site -
of the nuclear power programmes not only influence the effort 
involved in regulatory inspection but also the organisational 
and operational arrangements in the various countries. For 
these reasons, the appraisal of regulatoiy inspection practices 
presented in the next chapters is preceded here by some basic 
information about nuclear power programmes in Member countries. 

The data presented in the following tables are based 
on the 1977 Edition of the IAEA Report "Power Reactors in Member 
States" and refer generally, to the situation at the end of 1976. 
The power indicated in the tables is the gross electrical power 
output, reactors of power lower than 50 MWe are not included. 
In some cases the information provided in the tables is approx-
imate but this is considered adequate for the purposes of this 
report. 

In Table I basic data regarding nuclear power plants in 
full operation are shown, including not only the total installed 
power with the associated numbers of units and sites but also 
the average power per reactor, the average power and number of 
units per site. 

In Table II similar data is shown for nuclear power 
plants under construction and commissioning. 

It was not considered appropriate to extend the analysis 
to plants planned for the future because of the uncertainties in 
the quantitative information available about several national 
nuclear power programmes. 

Table III shows the above-mentioned data for the total 
of current nuclear power programmes, ie. it gives the overall 
situation for the plants under construction, commissioning and 
operation. It is worth noting that in this table the total num-
ber of sites is not equal to the sum of the total number of 



sites given in Tables I and II because in several cases units 
under construction and commissioning share the same sites as 
operational units. 

It is evident from the three tables, and particularly 
from the last two columns of Table IV , that in the last few 
years nuclear power programmes in most countries have shown a 
significant tendency towards an increase in the size of power 
reactors as well as of the number of units located on each site. 

These developments should give rise to a significant 
economy of scale in the conduct of regulatory inspection pro-
grammes, at least in several stages of the plants

9

 life, because 
there will be a smaller inspection effort for a given nuclear 
power programme and a reduction in "dead times'' which might be 
further reduced with the use of multiple unit sites. The 
increasing standardisation of power reactors should also result 
in some economy of inspection effort. 

The data presented in the tables provide an indication 
of the likely scale of the regulatory inspection effort which 
might be required in Member countries depending on the organ-
isational solutions and inspection practices adopted, and, 
together with all the other information given in this report, 
may prove to be useful in assessing national regulatory inspec-
tion programmes. 

3. GENERAL PHILOSOPHY AND PRINCIPLES OF REGULATORY 
mumm 

The general philosophy adopted by all member countries 
for the safety control of nuclear power plants is to provide 
for an independent evaluation of the adequacy of the safety 
measures taken by the designers, builders and operators to pro-
tect workers, members of the public and environment from the 
risks arising from the operation of these plants. The detailed 
application of this general philosophy reflects the law, the 
machinery of government and national practices in each Member 
country, and,as a consequence,there are many different approaches 
to the regulatory control of the safety of nuclear power plants. 
In some countries the responsibility for regulatory control of 
nuclear safety, radiation protection and radioactive waste dis-
charges are vested in different agencies whereas in others all 
safety, health and environmental controls fall to a single 
agency. Nevertheless, it is common practice to require the 
owners or operators to obtain a licence or permit to build and 
operate a nuclear power plant and whatever regime of safety 
control is adopted in Member countries it is clear that the 
primary responsibility for safety rests with the owner or 
operator of the nuclear plant. In granting a licence or per^-
mit the responsible authorities all require a system of 
inspection to be in force throughout all stages of the life of 
a nuclear plant to provide assurance that it is designed, built 
and operated without undie risk to public health and safety. The 
principle aims of regulatory inspections are therefore to check 



for compliance with the safety requirements of the licence and 
that the licensee is meeting his responsibility for safety of 
the nuclear plant. 

4. SYSTEMS OF REGULATORY INSPECTION 

The systems of regulatory inspection of nuclear power 
plants adopted by member countries reflect the scale of the 
nuclear power programme and the stage of its development as 
well as the national practices in the control of health, safety 
and environmental effects already established for other indus-
trial activities. Most countries have set up regulatory 
organisations to deal with licensing and inspection of nuclear 
installations but rely in varying degrees on other government 
agencies, official bodies or independent organisations for 
specific aspects of the regulatory inspection requirements. 

In some countries other government agencies or official 
bodies are required to certify the fitness for duty of pressure 
vessels and related components in general industrial use and 
these agencies may have similar responsibilities for nuclear 
power plants. In some cases they simply act as independent 
inspection bodies and overall responsibility remains with the 
nuclear regulatory body whereas in others they carry out a 
separate approval and enforcement function. Very few nuclear 
regulatory bodies undertake the complete range of inspection 
activities, since in addition to the use of established agencies 
for certification and inspection of pressure components most 
countries rely on the arrangements made by the licensee for 
inspection of other components and equipment at manufacturers* 
works and for the detailed inspection during installation. It 
ia therefore common practice to require the Licensee to demonr-
strate the adequacy and competence of his organisation and the 
effectiveness of the arrangements for inspection and testing 
of the nuclear plant. Host systems of nuclear regulatory 
inspection are therefore based on sample inspections of the 
various activities associated with the design procurement, 
manufacturing, construction and operation of a nuclear power 
plant. It is apparent that most of the independent inspection 
agencies can only cover limited aspects of the range of 
inspections required and the co-ordination of the work carried 
out by such agencies must rest with the nuclear regulatory 
body as does other regulatory inspection activities and this 
task usually falls to inspection personnel. Similarly where 
radiation protection or. control of waste discharges rests with 
other authorities close coordination is required if conflicts 
of interests are to be avoided. In some countries, however, 
the whole range of regulatory inspection activities are undei*-
taken by specialised agencies who act as advisers to the 
licensing authority. It is also emphasised by some regulatory 
bodies that inspection effort is concentrated on the review 
and examination of plant related documents and discussion 
with licensee personnel, rather than on the direct physical 
examination of the plant. 



The organisational solutions adopted by M.ember 
countries to cover all regulatory inspection activities 
associated with the health protection, nuclear safety and 
waste management at nuclear power plants suggest that there 
is no unique or preferred system of control. In some 
countries radiation protection and radioactive waste 
discharges to the environment rests with the Government 
health departments and in others with the labour, environ-
mental departments or specialist agencies. Licensing 
functions may be combined with or separated from regulatory 
inspection activities and responsibility for safety research 
in yet a different organisation. The different regimes of 
control excercised by Member countries who responded to the 
questionnaire are set out in Table V. 

5. SCOPE AMD FEATURES OF REGULATORY INSPECTION 
m r i m m m T H K m m s m a u s t w p u o t t t i f e 

The systems of safety control of nuclear power plants 
adopted in Member countries influence the scope and features 
of nuclear regulatory inspections and the degree of effort 
involved in the various stages of plant life. Where the 
responsibility for certain regulatory functions is devolved 
to other Government organisations or national bodies this 
limits the range of inspections carried out by the nuclear 
regulatory body. Nevertheless the combined functions of the 
different organisations should provide for a similar safety 
surveillance of the activities associated with building and 
operating nuclear plants aa that exercised by a single 
regulatory body with designated responsibility for the control 
of all aspects of the safety of these plants. 

The scope and features of regulatory inspection 
activities in Member countries during the various stages of 
plant life are discussed in the following chapters but a 
distinction must be drawn between the independent inspections 
which are required in some countries by the terms of the 
construction or operating licences and those carried out by 
the nuclear regulatory body or other Government and national 
bodies acting either as independent authorities or on behalf 
of the nuclear regulatory body. Therefore for the purposes 
of this report reference to approved independent inspection 
bodies refers to organisations appointed by the licensee and 
approved by the regulatory body under the terms of the nuclear 
licence. There is however little specific information on the 
scope and method of operation of other official bodies with 
regulatory inspection functions at nuclear power plants 
but it is hoped that the Specialist Meeting on Regulatory 
Inspection Practices in NEA Member countries (Madrid, Sept. 
1977) will provide more information on this aspect, and 
permit a more comprehensive appreciation of the scope, 
features and level of effort employed. 



5.1 SITE STUDY AND EVALUATION 

The study and evaluation of a prospective nuclear 
site requires detailed information on the location and 
characteristics of the site and its environment. This will 
include a description of its geology, seismology, meterology, 
hydrology, the population distribution and industrial activ-
ities in the vicinity of the site, as well as the proposed 
uses of adjacent lands and waters. Regulatory inspection 
activities in member countries during thisr evaluation are usually 
limited to visual inspection of the site and environs to confirm 
the information supplied by the applicant, and to check for 
any unusual feature of significance for safety which may-
have been omitted from the description of the characteristics 
of the site,as an aid to the licensing safety assessment. 
Such visits are usually made by specialist regulatory staff 
and involve a minimal activity in the overall site evaluation. 
Some countries require an environmental impact analysis or 
ecological survey but these are carried out by specialist 
staff or appropriate agencies, in the framework of the 
licensing procedures. 

5.2 DESIGN AND MANUFACTURING 

The information on regulatory inspection practices 
during design and manufacturing is the least well documented 
of all such activities in the nuclear field. Nevertheless, 
the general practice in member states is to require strict 
surveillance of the design and manufacturing process for key 
safety components of the nuclear plant. In most countries 
this surveillance is carried out by approved independent 
inspection bodies who have established expertise in the 
particular activity. For example, there are well established 
practices in Member countries for certification and approval 
of pressure systems and components and these have been used 
in a modified form to obtain the necessary assurance on the 
design and manufacture of these key components of nuclear 
plants. The general practice with other components or 
equipment is not clear and merits further discussion but the 
requirements for inspection are usually specified in the 
safety documentation and regulatory inspection activities 
are confined to sampling the arrangements made by the 
licensee to meet these requirements. 

- The development of quality assurance programmes in 
Member countries for the design and manufacture of nuclear 
power plants should provide a sound basis for the control of 
this process. Each vendor country has developed its own 
safety and quality assurance philosophy utilising wherever 
possible experience gained in other countries, but very few 
have published comprehensive government regulations for the 
quality assurance of nuclear power plants. There is a 
particular problem for those Member countries who import 
nuclear power plants but they tend to adopt the approach to 
safety and quality assurance of the vendor country. 



It is apparent that few nuclear regulatory bodies 
are able to carry out detailed checks during manufacture of 
nuclear plant components and reliance is placed on the 
supervision provided by approved independent inspection 
bodies. In the few countries where routine inspections 
are carried out by nuclear regulatory staff they have 
concentrated on major suppliers with the main emphasis 
being placed on the effectiveness of the quality assurance 
programme. The frequency of such inspections depends on the 
manfacturing work in progress and calls for visits of between 
1 to 4 times a year in a cyclic basis. The more general 
practice however appears to be that nuclear regulatory 
inspection at manufacturer* s works are confined to witnessing 
tests on specific items of the nuclear plant and these 
inspections are made by specialist staff. 

5.3 CONSTRUCTION 

The issue of a construction permit for a nuclear power 
plant is the first formal step in the licensing process and 
this is usually accompanied by specific regulatory requirements 
which provide for the verification that the nuclear plant is 
built to the approved technical specifications. The primary 
objective of regulatory inspection during the construction 
phase is therefore to achieve compliance with the conditions 
of the permit and related requirements specified in the design 
safety assessment report. In most countries regulatory 
inspection staff confine their activities to sample inspections 
of licencees*and contractors* work with special emphasis on 
the quality assurance system used on the site. Inspection 
visits take the form of direct observations of the work activity 
in progress, discussions with site personnel including those 
concerned with the examination of the work and quality 
assurance and the examination of records pertaining to safety 
components, systems and structures. Site inspection visits 
are also made to coordinate construction activities with 
related design safety assessments. However the practices are 
not uniform and in some countries the responsibility for 
surveillance and compliance with the conditions of the 
construction permit and other relevant statutory requirements 
are delegated to other agencies. Whereas in other countries 
the inspection and approval of specific features of the nuclear 
plant rests with other statutory bodies. In these circumstances 
the regulatory body takes a coordinating role. 

The nature and frequency of regulatory inspections 
change as construction proceeds. In the early stages the 
inspection activities are concerned with major structural 
features where progress can be readily monitored and the 
work controlled but in the later stages the site work 
embraces many different activities including pre-operational 
tests and calls for a greater degree of specialisation and 
effort, from the regulatory staff. In some countries this 
effort is provided by specialist staff engaged in the design 
safety assessment"who are particularly suited to this work 
because of their knowledge of the design and safety require-
ments whereas in others specialist inspectors are employed. 

7. 



The effort involved in regulatory inspection during 
construction covers a wide range of work activities and 
expertise and it is difficult to give estimates of the 
specialist inspections required but most Member countries 
provide an appropriate degree of surveillance of the con-
struction work on a nuclear site which is coordinated with 
regulatory activities during design and manufacturing and 
with the design safety assessment process. 

5.4 COMMISSIONING 

The commissioning of a nuclear power plant can be 
defined as the period of setting to work which includes pre-
operational and all nuclear and start-up tests culminating 
in full power operation. The commissioning tests provide 
the final check in the design of the nuclear plant and 
must ensure that all systems and components important to 
safety can fulfil their functions under both normal and 
transient operating conditions. The tests are usually 
specified in a schedule approved by the regulatory body 
and permission to load nuclear fuel is only given on the 
satisfactory completion of the non-nuclear tests and full 
power operation requires the nuclear and power raising tests 
to demonstrate that the nuclear plant can be operated within 
the design safety requirements. 

The regulatory inspection activities during this 
stage include the examination of the test procedures and 
arrangements for the control of the testing programme. 
Regulatory staff may also be involved in witnessing and 
evaluating specific tests in the plant as well as checking 
for compliance with the safety provisions specified in the 
construction permit or nuclear licence. It is also the 
practice to verify the state of preparedness of the licensee*s 
organisation for the commissioning programme, power opei>-
ations and the arrangements for dealing with emergencies. 
In most Member countries the overall surveillance of the 
licensee's operations is vested in nuclear regulatory staff 
supported as necessary by specialist staff from the parent 
regulatory body but whatever arrangements are made it is a 
period of intense activity which calls for considerable 
effort by all those concerned. Most countries provide the 
necessary regulatory inspection staff to undertake this 
activity, but the different systems of safety control 
adopted in Member countries influence the effort required 
during the commissioning period. 

5.5 OPERATION 

All operating nuclear power plants are subject to 
strict controls in the interests of safety. These controls 
are usually imposed by the conditions attached to the operating 
licence and cover such matters as the safe operating limits, 
operating and maintenance procedures, radiation protection, 
radioactive waste management, emergency arrangements and 
staffing of the plant. Regulatory inspections during this 
stage embrace all these activities to ensure compliance with 
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the operating licence and to assess the adequacy of the 
safety controls. The licensee is not relieved of any 
responsibility for safety and the regulatory inspections 
are designed to check the effectiveness of the organisation 
and control of the safety of the plant. This is achieved 
by sample inspections over the whole range of activities at 
the nuclear plant and in some countries detailed guidance 
has been provided for the regulatory staff. In those 
countries where these inspections are carried out by other 
Government agencies or where specialist inspections of 
components or systems of the nuclear plant are undertaken 
by approved independent bodies, the regulatory body co-
ordinates these activities as appropriate. It is also the 
practice to carry out specialist inspections on certain 
features of the plant and its operation and in some cases 
multi-disciplinary team inspections which might take the 
form of safety audits. Many Member countries provide for 
continuous supervision of operating nuclear plants and 
allocate a regulatory inspection staff member for general 
inspections which results in an inspection effort of approx-
imately one man for each year of operation of a nuclear power 
plant. Begulatoiy inspection staff are also required to 
investigate and report on any abnormal operating occurrences 
and other incidents at the nuclear plant. 

5.6 DECOMMISSIONING 

There is little experience of decommissioning nuclear 
power plants and therefore little information on the require-
ments and procedures in Member countries. Nevertheless, a 
number of research and demonstration reactors have been 
decommissioned and although these plants are small in 
comparison with modern commercial nuclear power plants the 
experience gained is relevant to the assessment of the 
problems of dismantling and handling activated and con-
taminated plant. A number of reviews and studies of 
decommissioning have also been carried out at national and 
international level which conclude with general guidelines 
on the control of decommissioning work, but there are a 
number of options available to national authorities, and the 
method finally adopted will influence the regulatory 
inspection requirements. The principle safety problems 
appear to be the control of the work and the disposal of the 
activated and contaminated material and the regime of 
regulatory control merits further discussion. Because of 
the limited experience and information on this topic no 
estimate can be given of regulatory inspection effort that 
might be involved. 



6. EFFORT INVOLVED IN NATIONAL REGULATORY INSPECTION 
PROGRAMMES 

Most of the Member countries having nuclear power 
programmes have provided information on the effort deployed 
in carrying out regulatory inspection programmes for nuclear 
power plants, but the various estimates of the inspection 
effort were quite heterogeneous owing to the different legal 
and organisational arrangements existing in these countries 
as well as, in some cases, to different ways of interpreting 
the question proposed. 

The principal reasons for the different estimates of 
the inspection effort involved among the various answers 
were the following: 

In several countries the function of safety assessment 
and licensing is not separated from that of regulatory 
inspection (compliance and enforcement)• Therefore, 
while in several cases specific data concerning the 
actual inspection work were available, in other 
cases only overall data were supplied, which did 
not allow the inspection effort to be separated 
from the safety assessment and licensing effort; 

In most countries the important task of inspection 
of primary circuit pressure components is the 
responsibility of organisations independent from 
the nuclear regulatory body, while in other countries 
the latter*s responsibility is wider, including the 
inspection of pressure components. These differences 
affected the quantitative effort estimates as 
described in the various answers; 

There is also considerable difficulty in distinguishing 
between the role of some of the independent inspection 
bodies and the requirement imposed in some countries 
for independent inspection arrangements to be made 
by the licensee; 

From the answers received it was apparent that in 
many cases the evaluation of the inspection effort 
included the inspection functions connected with 
the radiation protection of workers and population, 
while in other cases only inspection regarding the 
safety of the plant and technological aspects were 
included. Also this fact induced heterogeneity in 
the estimates regarding the various countries; 

The division of effort attributed to the different 
stages of the plant life was affected also by the 
different interpretations apparently attributed in 
the various replies to the concept of commissioning. 
It would, in fact, appear that in some cases coi&-
missioning was meant as the entire period of tests 
including non-nuclear and nuclear test, up to the 
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achievement of full power, while for others com-
missioning would appear to be interpreted as starting 
with the fuel loading that is excluding non-nuclear 
tests. These different interpretations affected the 
distribution of effort values attributed to the 
different stages; 

The effort estimates were also affected by differences 
in their assessment; some of these data were, in fact, 
related to the real time spent by inspectors during 
actual inspection actions (visits to the plants, 
preparation of reports following inspection), while 
others included also the time spent for review of 
documents (programmes of tests, proposals for 
modifications, results of tests, etc.), and finally, 
some seemed to relate more to the general involvement 
in the responsibility for inspection supervision and 
control for one plant than to the time actually spent 
in the inspection of that specific plant. 

These differences may probably account for the greatest 
part of the wide spread of values resulting from the answers 
reviewed. 

For the reasons given above it is extremely difficult 
to make a comparative assessment of the data provided on the 
inspection effort in Member countries. Nevertheless, it was 
thought desirable to attempt a presentation of the information 
given in response to the questionnaire as an aid to the 
discussion on regulatory inspection practices, but this 
presentation should in no way be regarded as a basis for 
comparison of national programmes of regulatory inspection. 

The most effective way of presenting the information 
was found to be that of grouping the inspection effort 
estimates for the following stages of the plant life: 

1. Design, manufacture and construction; 

2. Commissioning; 

3. Operation. 

The corresponding data, expressed in man-years per 
plant, are shown in Tables VI, Vlland IX; in Table Vlll overall 
values of the total inspection effort involved from the 
initial step of site evaluation up to the achievement of full 
power operation are presented. This data is also shown in 
graphical form in figures 1 to 4. 
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7. DOCUMENTATION CONNECTED WITH REGULATORY INSPECTION 

The recording and reporting of information on the 
design and manufacture, construction, commissioning and 
operation of nuclear power plants are important aspects of 
the safety control of these plants. Quality assurance 
programmes require records to be kept of all information 
relevant to safety and although few countries have com-
prehensive legislation requiring such programmes for nuclear 
plants, it has been the practice to maintain appropriate 
records on the fabrication and construction of key safety 
components, and structures. The trend to establish QA 
programmes for all stages of a nuclear plant life should 
improve the basic information available to regulatory 
bodies but most Member countries require the licensee to 
maintain records of the operations and on the results of 
tests, inspections and measurements made on the nuclear 
plant throughout the various stages of its life. In 
addition, there are various requirements specified in 
regulations or conditions of the nuclear licence on the 
reporting of such matters as the results of tests and 
inspections made by the licensee and independent inspection 
bodies as well as for abnormal operating occurrences, 
accidents and emergencies at nuclear power plants. 

The information made available by Member countries, 
however, does not permit a comprehensive comparison of the 
documentation and reporting requirements throughout all 
stages of plant life, but there is sufficient information 
on the practices in some countries to discuss the range of 
recording and reporting requirements during the operation 
of nuclear power plants. 

7.1 RECORDING AND REPORTING OF OPERATING INFORMATION 

The basic objective in keeping records is to provide 
the licensee and the regulatory staff with comprehensive 
information on the safety performance of the plant, the 
effectiveness of radiological protection measures and on 
waste management. The reporting requirements in most 
countries are based on the possible need for action by the 
regulatory body or other authorities but sometimes include 
provisions for routine reports on the operation of the plant 
and the performance of safety equipment. The broad require-
ments for keeping records of operating nuclear plants 
include logs of all the operations on the plant, the results 
of all routine and special tests or examinations on the 
plant, measurements of radiation and contamination and 
examinations of gaseous and liquid effluents. There are 
detailed requirements for the recording of radiation 
exposures and the records of medical examinations and other 
aspects of radiological protection. The records of operation 
of the plant embrace nuclear fuel storage and irradiation 
history, waste management and there are general requirements 
on the recording of administrative aspects of safety control. 
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The reporting requirements have been set out in 
great detail in some Member countries. These require routine 
and special reports on the operation of the nuclear plant. 
Routine reports include start-up reports, monthly and annual 
operating reports, and the results of shut-down inspections. 
Special reports are required on abnormal operating occurrences 
but here there is a wide range of reporting requirements. 
In some countries only those occurrences which result in a 
release of radioactivity such as to cause death or serious 
injury or affect the safe working or safe conditions of the 
nuclear plant are required to be formally reported whereas 
in others reports are also required for occurrences which do 
not develop to this stage. 

7.2 REGULATORY STAFF INSPECTION REPORTS 

The information provided by the licensee or vendor 
in the form of records or reports to the regulatory body is 
supplemented by inspection reports made by regulatory staff. 
These reports embrace routine, general and specialist inspections 
and investigations of such matters as abnormal operating 
occurrences, accidents and emergencies and provide an 
independent evaluation of the safety performance of the 
nuclear plant and its management, and other related aspects 
and as such are an essential imput to the overall control 
of the safety of nuclear power plants. The inspection 
report is the primary means of communicating the results of 
inspections by regulatory staff and may form the basis of 
enforcement action whether or not the practice adopted 
provides for regional or central inspection services. 
Some regulatory bodies have given detailed guidance to 
inspection staff on the form and contest of inspection 
reports but there is a limited amount of information on the 
general practice adopted in Member countries, and on the 
arrangements for reporting the results of inspections made 
by other organisations with regulatory responsibilities for 
the safety of nuclear power plants. Nevertheless, the 
general response indicates that regulatory staff inspection 
reports together with those submitted by independent inspection 
bodies are used not only to check the records and information 
provided by the licensee but also as the basis for an 
evaluation of the effectiveness of the safety controls 
imposed by the regulatory body on the operations at a 
nuclear power plant. The reports also form part of the 
case history and record of the safety performance of the 
nuclear plant. 

7.3 RETRIEVAL OF INFORMATION 

The retrieval of information concerned with regulatory 
inspection activities involves the extraction of material 
from a wide range of reports covering many different aspects 
of the safety of nuclear power plants. An efficient system 
requires the strict application of a coding index for the 
designation of the items to be recorded and there is con-
siderable scope for discussion on the kind of information 
which should be stored for regulatory purposes and on the 
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the most appropriate coding indexes. Host member countries 
maintain copies of all reports made by the licensee, 
independent inspection bodies and regulatory staff but few 
have established systems for the retrieval of specific 
information from these reports. In those countries where 
such retrieval systems have been set up some only store 
information on unusual faults, failures and occurrences 
with the object of providing ready access to information 
on defects that have an important bearing on the design, 
operation ar maintenance of the nuclear power plant or 
events that may be concerned with the orderly running of 
the plant or have regulatory significance. In other systems, 
details of inspections conducted and their findings are 
entered in computer based data files together with plant 
operating information and this information may be retrieved 
according to the various programmes for sorting these data. 
However, none of the systems currently used provide a com-
prehensive data bank on faults, failures and occurrences 
at nuclear power plants because they do not record common 
equipment defects and failures as individual events. 

The information on the current practices and stage 
of development of the various in-house storage and retrieval 
systems does not permit any detailed discussion of this 
topic but as the number of nuclear power plants in operation 
increase and more information is required to be processed 
such systems could well become an essential aspect of 
regulatory inspection systems. The setting up and operation 
of information retrieval system could usefully form the 
basis of a further exchange of information and experience 
between Hember countries. 

8. CHANGES IN TECHNICAL SPECIFICATIONS,OPERATING 
PROCEDURES AND MODIFICATIONS TO PLANTS 

The procedures for authorising changes in the technical 
specifications or operating instructions and for carrying out 
plant modification at nuclear .power plants either at the 
request of the licensee or the regulatory body have been 
established in most Member countries. Proposals from the 
licensee must be supported by sound safety arguments and 
technical justification. 

The technical specifications can be defined as those 
design and operating limits and other requirements specified 
in the safety report as the limiting conditions for all 
operating or shut-down states of the nuclear power plant and 
are usually approved by the regulatory body and incorporated 
in the conditions of the operating licence. The nuclear plant 
may not normally be operated outside these specifications 
and it the general practice for any changes to be approved 
by the regulatory body before they may be implemented. The 
operating procedures and instructions provide the detailed 
guidance to operators on the safe operation of the nuclear 
plant and, again, are usually subject to the approval of 
the regulatory body. In this case, however, it is the practice 
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in some Member countries to permit changes to be made at the 
discretion of the licensee, depending on the safety significance 
of the proposed change to the operating procedure, provided 
that the regulatory body is notified of the change within a 
specified period. Proposals for plant modifications by the 
licensee usually arise from the need to replace defective or 
unreliable equipment or for improved plant performance and 
again it is the general practice to require prior notification 
and approval by the regulatory body before any proposed 
modification of significance for the safety of the nuclear 
plant is implemented. 

In most Member countries the procedures for approving 
changes in the technical specification or modifications to 
key safety components or equipment require a safety assessment 
of the proposed change or modification from the licensee and 
in some cases a review by an independent expert group reporting 
to the licensee. Where the proposal requires the approval 
of the regulatory body a review is usually carried out by 
regulatory staff and this may involve detailed reports from 
inspection personnel or other official bodies with respons-
ibility for regulatory inspection. It is also the general 
practice for regulatory inspection staff to exercise overall 
surveillance of any modifications to the plant to ensure that 
the installations, tests and inspections comply with the 
approved procedures, utilising specialist staff as necessary, 
as is the case during construction and commissioning of the 
nuclear plant. 

It is difficult to estimate the regulatory inspection 
effort involved in approving and verifying changes or modi-
fications at a nuclear power plant throughout its life. In 
the early period, as experience is gained in the operation 
of the plant, requests for changes in technical specifications 
and operating procedures usually predominate but as the plant 
ages replacement of worn or obsolete equipment and increased 
knowledge of the longer term behaviour of meterials and the 
performance of the plant and its equipment might give rise 
to greater activity and present a substantial work load for 
regulatory staff. 

There is little available information on the pro-
cedures for introducing changes in the technical specific-
ations or plant modifications at the request of the regulatory 
body but proposals may arise from a general review of the 
safety requirements for a particular reactor system or as a 
result of the reports on a specific problem at a nuclear 
plant. In some countries these problems are dealt with by 
setting general requirements on the operation of the nuclear 
plant which may lead to proposals for appropriate modifi-
cations by the licensee but this practice may not be appro-
priate in all circumstances. The legislation in most countries 
give the necessary authority to the regulatory body ta impose 
changes at operating nuclear plants, but there is scope for 
discussion not only on the principles applied but also on 
the procedures adopted to ensure that such changes do not 
diminish the licensee's responsibility for the safety of 
the nuclear power plant. 
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9 POWERS AND DUTIES OF REGULATORY STAFF 

In most Member countries regulatory staff have the 
power to carry out inspections and tests at a nuclear power 
plant at any reasonable time and to require information from 
any person having duties on the plant. The power to carry 
out tests may be qualified to the extent that the licensee 
must be consulted before carrying out tests which might 
affect the safety of the nuclear plant or personnel? In 
some countries regulatory staff carrying out inspections 
have the power to require the licensee to take any measure 
that seems necessary in the interests of the safety of the 
plant or personnel. The more general practice however is 
that such enforcement action can only be ordered by the 
regulatory body and the inspectors' role is therefore 
limited to recommending such actions to the responsible 
authority. The powers of regulatory staff, and the enforce-
ment of safety requirements and the penalties for non-
compliance are generally embodied in the nuclear legis-
lation of Member countries and licensees have a duty to 
facilitate regulatory inspections and provide information 
to staff making these inspections. The legislation in some 
Member countries also provides for the disclosure of infor-
mation on the results of inspections to the licensee, persons 
employed on the nuclear site and in some cases to the public. 
In these circumstances the reports of inspection must be 
considered in the context of the protection of personal and 
proprietary information and are usually confined to pro-
viding factual information. In other countries there are 
strict limitations on the disclosure of information obtained 
by inspector's in the course of their duties and information 
can only be given to third parties with the consent of the 
licensee. Details of practices are set out in Table X. 

There is only a limited amount of information on 
guidance given to regulatory inspection staff on the execution 
of their powers and there are no reports of difficulties in 
gaining access to or obtaining information or cooperation 
from the licensee or staff of a nuclear power plant. 
Nevertheless, it is apparent that cases of non-compliance 
with the conditions of the construction or operating licence 
or other regulatory requirements arise from time to time and 
these may call for enforcement action. In some countries 
regulatory inspection staff are required to classify items 
of non-compliance into categories of severity for which 
specific enforcement actions are required. This approach 
embodies the more general practice of achieving compliance 
by discussion and written advice but most regulatory bodies 
can only apply penalties through the courts of justice. All 
the responsible authorities have the ultimate sanction of 
withdrawing the construction or operating licence but a 
progressive series of actions would have to be followed 
before this action was invoked. 

The powers and duties of regulatory inspection staff 
do not differ in principle in Member countries. All have the 
powers of entry to nuclear power plant sites to carry out 
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inspections and to obtain information in the interests of 
safety and there are provisions for penalties if anyone 
obstructs them in the course of their duties. The methods 
of achieving compliance with regulatory requirements however 
are much more diverse and a further discussion of the 
effectiveness of the various approaches may be beneficial 
to regulatory bodies in Member countries. 

10. SELECTION AND TRAINING OF REGULATORY INSPECTION 
PESSôlfflgï, 

The selection and training programmes for regulatory 
inspection personnel will depend on the stage of development 
of the use of nuclear power in Member countries. At the 
start of a nuclear power programme the major inspection 
activities are concerned with design and manufacturing and 
construction of the major structural features of the nuclear 
plant but as the construction proceeds more effort is req-
uired on the testing and commissioning of plant and systems 
and staff with the requisite knowledge and skills are req-
uired. In vendor countries the problems of recruitment of 
suitable staff are eased because of the relatively large 
nuclear industry, nevertheless, there is still a requirement 
to provide training in the specific area of regulatory 
inspection and enforcement. The situation in countries 
about to embark on nuclear power programmes, however, is 
much more difficult and it is the practice to make arrange-
ments for training programmes with periods of attachment 
at nuclear plants in the vendor country. 

The range of tasks of regulatory inspection personnel 
requires experienced professional or scientific staff with 
mature judgement who have held positions of responsibility 
in industrial or other relevant enterprises. It is the 
general practice to recruit staff with at least a basic 
academic qualification of university degree standard. The 
range of experience required in a particular engineering 
or scientific discipline will depend to some extent on the 
availability of appropriately qualified persons in the Member 
country but as a minimum requirement regulatory inspection 
personnel will have completed their normal practical train-
ing and had several years work experience in a relevant 
field. Some countries require much greater experience and 
maturity, including nuclear experience, but this latter 
requirement may be waived for specialist inspectors whose 
activities are limited to specific areas of the nuclear plant. 

There is little available information on training 
programmes for regulatory inspection personnel but most 
countries provide for instruction in nuclear health and 
safety followed by on the job training. The amount of 
instruction and training must be tailored to the needs of 
the individual and calls for a flexible training programme. 
This can usually be readily accommodated for small numbers 
of regulatory staff but in those countries with large nuclear 
power programmes the staff training requirements may call for 
in-house facilities. 
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The selection of regulatory inspection staff at the 
various levels of responsibility is based on a combination 
of academic achievement, work experience, ability and skill 
and there are only small differences in the requirements of 
Member countries. The information provided on this topic 
in response to the questionnaire is set out in Table XI, 

11. OCCURRENCES, INCIDENTS AND ACCIDENTS 

Most Member countries have formal reporting procedures 
for any occurrence of significance for the safety of a 
nuclear plant or personnel including notification of public 
bodies in the event that an incident or accident might 
involve action to protect members of the public in the 
vicinity of a nuclear site. However, the reporting require-
ments for safety related occurrences of lesser significance 
are generally less well defined. Some countries simply 
require prompt reports on events which could have affected 
the safety of the nuclear plant whereas others define the 
type of incidents or occurrences to be reported in various 
degrees of detail. There are also requirements for reports 
on events of potential public interest which do not fall 
within the categories described above. There is therefore 
a wide range of practices in Member countries but the general 
trend is to require licensees to report much more information 
on the faults, failures and occurrences at nuclear power 
plants. The range of reporting requirements is shown in 
Table Xll. 

The action to be taken in the event that an accident 
at a nuclear power plant should lead to the declaration of 
an emergency is normally set out in a plan which is approved 
by the regulatory body and other authorities. The plan 
provides for the setting up of an emergency control centre 
and specifies the services and equipment considered necessary 
to deal with accidental releases of radioactivity as well 
as the action to be taken by the licensee. The off-site 
action might involve monitoring for radioactivity, evacuation 
of members of the public and the control of milk and food 
stuffs and the responsibility for these measures usually 
rests with the licensee and the local or provincial 
authorities. The role of the regulatory body is therefore 
limited to providing advice to those concerned with the 
implementation of the emergency plan and to investigate 
the accident and action taken by the licensee. 

There is no experience of accidents at nuclear power 
plants that have led to an off-site release of radioactivity 
but there is no doubt that such an accident would give rise 
to public concern. The emergency plan usually requires the 
licensee to make a public statement as soon as possible but 
it must be expected that the regulatory body will be required 
to corroborate any public statement that is made. This can 
only be done on the basis of factual information reported 
from the nuclear site and this will require an immediate 
inspection visit by regulatory staff. Initial reports 
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should provide brief details of the accident and an 
evaluation of the likely scale of the consequences and 
the action being taken by the licensee and other parties 
who might be involved. In some Member countries there 
are arrangements for emergency call-out and notes of 
guidance on the action to be taken by regulatory staff. 
These include the setting up of control and information 
centres and on the procedures to be followed when investi-
gating an accident. There is, however, little available 
information on the general provisions in this aspect of 
regulatory inspection practices. 

It is difficult to make estimates of the effort 
involved in investigating and reporting on occurrences, 
incidents and accidents. The trend to require more formal 
reports on unusual events at nuclear power plants may 
relieve regulatory inspection staff of the duty to obtain 
this information but they will still be required to carry 
out investigations of these events and to take any necessary 
follow up action, as well as to check for compliance with 
the reporting requirements. This is also the case for 
occurrences which are only of potential public interest and it 
is apparent that the demand for more detailed information 
on all unusual events at nuclear power plants will increase 
the effort required from both the licensee and the reg-
ulatory staff and further discussion of the reporting 
requirements might prove beneficial to Member countries. 

CONCLUSIONS 

The increasing size of nuclear power programmes 
and the developments in technology should lead to a 
rationalisation of regulatory inspection programmes in 
Member countries and may permit a reduction in inspection 
effort. These factors may also lead to changes in national 
practices but the organisational solutions adopted will 
still reflect the law and machinery of government in each 
country. 

The existing national practices in regulatory 
inspection utilise both centralised and decentralised 
systems of safety control of nuclear power plants, and 
provide regional, area and site offices for inspection 
personnel. The decentralised systems which give regulatory 
responsibilities to regional or local authorities require 
coordination of the activities of the bodies involved if 
difficulties are to be avoided in applying safety require-
ments to different nuclear plants in the same country. 
Even where centralised systems are used, however, conflicts 
of interest might arise where regulatory inspection functions 
are vested in different government agencies or national 
bodies and this requires some machinery for consultation 
and coordination between the bodies concerned. There is 
no preferred organisational solution to the problems of 
regulatory inspection but the trend is to establish indepen?-
dent centralised organisations with the necessary authority 
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and capability to maintain independent surveillance of all 
the activities associated with the design, manufacture, 
construction and operation of nuclear power plants in the 
interests of safety. 

The information provided on the scope and features 
of regulatory inspection, as may be expected, indicates 
that there is little significant difference in the object-
ives of Member countries but the methods adopted result in 
different degrees of inspection effort by regulatory staff. 
There is a wide variation in the use of consultants but the 
major differences probably arise from the use in a number 
of countries of other government or national bodies for 
certain regulatory inspection functions. 
! 

All countries require records to be maintained of 
information of importance to safety throughout all stages of 
the life of a nuclear plant. The information provided in the 
form of written reports from the vendor and licensee as well 
as regulatory staff are usually kept in in-house storage and 
retrieval systems. There is, however, little detailed infor-
mation on the general practice of sorting the data and on 
methods of retrieval. This is an aspect of regulatory control 
which assumes greater importance as the number of operating 
nuclear plants increase. 

There is a close similarity in the procedures adopted 
for changes in technical specifications and modifications to 
nuclear plants in Member countries and in the powers and 
duties of regulatory inspection staff. Nevertheless, there 
is a lack of information on the principles and procedures used 
for changes made at the request of the regulatory body and 
differences in the methods of enforcement of regulatory 
requirements. 

The occurrences at nuclear power plants which are 
required to be reported to the regulatory body range from 
those which result in death or serious injury to those which 
are only of potential public interest. At present there is 
a wide range of practice in Member countries, but the trend 
is to require reports on all unusual occurrences, however 
insignificant, and this could increase the effort expended 
by both licensees and regulatory staff. As the scale of the 
use of nuclear power increases this requirement could well 
impose a significant burden on regulatory staff and limit 
the resources available for other tasks. 

The review of the regulatory inspection practices in 
Member countries has illustrated the difficulty in obtaining 
comparable information in such a complex field. The question-
naire which was intended to be quite comprehensive did not 
illicit information on the technical aspects of regulatory 
inspection or the frequency and scope of specialised inspec-
tions, and perhaps should have been more explicit. Neverthe-
less, the report should provide a basis for a discussion on 
existing practices and has identified a number of topics which 
could usefully form the basis of a further exchange of infor-
mation and experience between Member countries. 
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ANNEX 1 QUESTIONNAIRE ON REGULATORY INSPECTION PRACTICES 

1, Outline briefly the system of regulatory inspection 
of nuclear power plants in your country (eg, centralised or 
decentralised, etc) and, if appropriate, the functions of 
official bodies (other than the Nuclear Regulatory Body) 
with relevant responsibilities, 

2. Outline the scope of the regulatory staff inspection 
activities during the following stages of the plant life: 

a) site study and evaluation; 

b) design and manufacturing; 

c) construction; 

d) commissioning; 

e) operation; 

f) decommissioning (if applicable) 

3. State the objectives, procedures and frequencies of 
nuclear regulatory staff inspections in the following categories: 

a) general purpose inspections; 

b) specialised inspections (eg. on manufacturing 
of specific components at factory, on radiation 
protection aspects, on QA aspects, etc); 

c) others (eg. tests of systems or components, 
enquiries after an incident or accident, etc.). 

The statement should cover the whole range of stages 
listed in 2. 

4. State to what extent use is made of independent 
experts, bodies or organisations to complement or support 
the inspection work of the Nuclear Regulatory Body in the 
stages listed in 2, and for the inspection categories listed 
in 3* 

5. State the effort involved (eg. expressed in man-
years or man-days) in regulatory inspection of a nuclear 
power plant by: 

a) nuclear regulatory staff; 

b) independent bodies mentioned in the reply to 
question 4. 

6. Outline the basis for selection and the range of 
expertise and experience of nuclear regulatory staff. 



7. Outline the types of records and logs required by 
the Nuclear Regulatory Body to be made available by the 
licensee to regulatory inspection staff. 

8. Describe the reporting system for the results of 
inspections or tests made by: 

a) nuclear regulatory staff; 

b) independent bodies mentioned in the reply to 
question 4; 

c) licensee. 

9. Describe the system for storage and retrieval of 
information arising from reports mentioned in 8. 

10. Describe the provisions for the following aspects: 

a) powers and duties of regulatory inspectors 
when carrying out their functions; 

b) duties of licensees (eg. to supply information, 
to facilitate inspections, etc); 

c) enforcement procedures and the associated 
legal provisions. 

11. Describe procedures for the review of proposals or 
requirements for: 

a) changes in technical specifications or operation 
procedures; 

b) modifications of the plant. 

12. Describe the arrangements for reporting and classi-
fication of: 

a) abnormal/dangerous occurrences; 

b) accidents/emergencies. 

The statement should include any special requirements 
in the arrangements, eg. formal reporting and notification to 
third parties, etc. 

13. Describe the procedures adopted by the Nuclear 
Regulatory Body for dealing with events listed in 12. 



TABLE I NUCLEAR POWER PLANTS IN OPERATION 

Country 
Total 
power 
(MWe) 

Total 
number 
of 
units 

Total 
number 
of 
sites 

Average 
power 
per 
unit 
(MWe) 

Average 
power 
per 
site 
(MWe) 

Average 
number 
of units 
per 
site 

Austria - - - - - m• 

Belgium 1740 3 2 580 870 1.5 

Canada 4230 8 4 530 1060 2 

Finland - - - - - -

France 2780 8 7 350 400 1.1 

F. R. Germany 7270 11 10 660 730 1.1 

Italy 560 3 3 185 185 1 

Japan 7990 14 9 570 890 1.6 

Netherlands 520 2 2 260 260 1 

Spain 1120 3 3 370 370 1 

Sweden 3270 5 3 650 1090 1.7 

Switzerland 1050 3 2 350 530 1.5 

United Kingdom 8070 32 13 250 620 2.5 

United States 44800 61 44 730 1020 1.4 
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TABLE II NUCLEAR POWER PLANTS UNDER CONSTRUCTION AND COMMISSIONING 

Country-
Total 
power 
(MWe) 

Total 
number 

of 
units 

Total 
number 

of 
sites 

Average 
power 
per 

unit 
(MWe) 

Average 
power 
per 
site 
(MWe) 

Average 
number 

of 
units 
per 
site 

Austria 720 1 1 720 720 1 

Belgium 1870 2 2 930 930 1 

Canada 4610 8 4 580 1150 2 

Finland 2260 4 2 570 1130 2 

France 19900 21 7 950 2840 3 

F R Germany 9360 8 8 1170 1170 1 

Italy 860 1 1 860 860 1 

Japan 9310 11 9 850 1030 1.2 

Netherlands - - - - -

Spain 7590 8 5 950 1520 1.6 

Sweden 5390 6 3 900 1800 2 

Switzerland 1970 2 2 980 980 1 

United Kingdom 3980 6 3 660 1330 2 

United States 90200 84 48 1070 1880 1.7 



TABLE III NUCLEAR POWER PLANTS UNDER CONSTRUCTION, 
COMMISSIONING AND OPERATION 

Country-
Total 
power 
(MWe) 

Total 
number 

of 
units 

Total 
number 

of 
sites 

Average 
power 
per 

unit 
(MWe) 

Average 
power 
per 
site 
(MWe) 

Average 
number 

of 
units 
per 
site 

Austria 720 1 1 720 720 1 

Belgium 3610 5 2 720 1800 2.5 

Canada 8830 16 5 550 1770 3.2 

Finland 2260 4 2 560 1130 2 

France 22600 29 11 780 2060 2.6 

F R Germany 16600 19 17 880 980 1.1 

Italy 1420 4 4 350 350 1 

Japan 17300 25 14 690 1240 1.8 

Netherlands 520 2 2 260 260 1 

Spain 8710 11 8 790 1090 1.4 

Sweden 8660 11 5 790 1730 2.2 

Switzerland 3020 5 4 600 750 1.2 

United Kingdom 12100 38 15 320 800 2.5 

United States 135000 145 82 930 1650 1.8 



TABLE IV NUCLEAR POWER PLANTS UNDER CONSTRUCTION, COMMISSIONING AND OPERATION 

Comparison of plants under construction, commissioning and in operation (total power 
MWe) with plants now in operation showing trends for average number of units per site 

and average power per unit. 

Country 
Total 
power 
(MWe) 

Operating 
sites 
(MWe) 

Ratio average number 
of units per site 
for column l/column 2 

Ratio average power 
per unit for 
column l/column 2 

Austria 720 - — — 

Belgium 3610 1740 1.67 1.24 

Canada 8830 4230 1.6 1.04 

Finland 2260 - - -

France 22600 2780 2.32 2.24 

Germany 16600 7270 1.02 1.33 

Italy 1420 560 1 1.91 

Japan 17300 7990 1.15 1.21 

Netherlands 520 520 1 1 

Spain 8710 1120 1.37 2.12 

Sweden 8660 3270 1.32 1.2 

Switzerland 3020 1050 0.83 1.72 

United Kingdom 12100 8070 1.03 1.26 

United States 135000 44800 1.27 1.27 
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TABLE V SYSTEMS OP REGULATORY INSPECTION 

Country Name of 
Regulatory Body 

Regulatory Function 
Other 

Regulatory 
Bodies 

Remarks Country Name of 
Regulatory Body Nuclear 

Safety : 
ladiatioi 
Protec-

tion 

RA Waste 
Dis-

sharges 

Other 
Regulatory 

Bodies 

Remarks 

Austria 

Govt. Depts. 
advised by the 
Austrian Nuclear 
Research Estab. 

Y e s « « Yes Yes 

U ) Tech. 
Surveillance 
Assoc. for Mech. 
& elec.componts. 

| Belgium 

Approved Body 
under Royal 
Decree Y e s ' « Yes Yes 

Approved Bodies 
under Royal Dec-
r e e d ) . (2) 
Govt. Ministers 

(1) PVs & other 
industrial equip-
ment. (2) Licen-
sing Function. 

8 Canada 

Atomic Energy 

Control Board 
(AECB) 

Y e s * 1 * Yes Yes Provincial /,\ 
Authorities^ ' 

(1) Pressure 
Vessels 

Denmark 

Inspectorate of 

Nuclear Instal-
lation (1) 

Yes N/A N/A 
(1) Part of 
Agency of Envir-
onmental Prot-

ection. 

Finland 
Institute of 
Radiation 
Protection^ 

Y e s « " Yes Yes 
Ministry of 
Trade and 
Industry (2) 

(1) Part of Min. 
of Social Affairs 
Sb Health (2) Lic-
ensing Function 

France 

Central Service 
for Safety of 
Nuclear Instal-
lations (CSSNI) 

Y e s < " No<
2

> S o < 2 > 

Service des 
Mines. Central 
Service for IRs 
(CSPIR) 

(1) PVs by 
Service des Mines 
(2) By CSPIR 

I Italy 

Comitate 
Nazionale Energia 
Nuclear

 ( Q N E N ) 

Yes« 1 » Yes Yes 
Assoc. 
Nazionale Con-
trollo della . 
„CQmbuatiQneif 

A.NCC for 
pressure 
components 



TABLE V SYSTEMS OP REGULATORY INSPECTION(continued) 

Japan 

Minister for 
Trade & 
Industry 

Yes Yes Yes 
Inspections 
made by 
Electricity 
Inst.Inspectors 

Netherlands 

Ministry of 
Social Affairs 
Central Nuclear 
Dept. 

Yes No<
2

> 

Central Dept. 
for Radiation 
Protection 

(1) Inspectorate 
of Steam PVs 
(2) By Centaal 

Norway 

Nuclear Energy 
Safety 
Authority (NESA) Yes No*

1

) Yes 

Institute for 
Radiation 
Protection (SIS) 

(1) By SIS 

Spain 

Junta de Energia 

Nuclear 
(JEN) 

Yes Yes Yes 

Assistance pro-
vided by Dept. of 
Industry Regional 
Inspectors 

Sweden 

Swedish Nuclear 

Power Inspectorate Yes'« NO<
2

> No<
2

> 

National Institite 
for Radiation Pro-
tection. SA officia! 
jontrol body. 

(1) PVs etc.by SA 
(2) By Institute 
. for Radiation 
Protection 

Turkey 

Turkish Atomic 
Energy 
Commission (TAEC) Yes Yes Yes 

United Kingdom 
Nuclear 
Installations 
Inspectorate (1) 

Yes Yes No<
2

> 
Govt. Environ-
mental Depts. 

(1) Part of 
îealth & Safety 
Exec. (2) By Govt. 
Environ. Depts. 

United States 
Nuclear 
Regulatory 
Commission ^ ^ 

Yes Yes Yes 



« 

TABLE VI INSPECTION EFFORT FOR DESIGN, MANUFACTURING AND CONSTRUCTION PHASES 

Country-
Typical 
duration 
( years) 

Inspection Efforts 

Man Years/Plant Year 

Remarks Country-
Typical 
duration 
( years) Regulatory 

staff 

Independent 

bodies 

Remarks 

Austria 7-8 10 staff 
employed substantial 

Canada 5-6* 10** N.A 
* Start of construction to 

** Including licensing
 o p e r a t i o n 

Finland 

France 

Italy 

N.A 40 10* * May include commissioning Finland 

France 

Italy 

5 1 13 

Finland 

France 

Italy 10* 5 N.A 
* 5 years for manufacturing 

5 years for construction 

Japan N.A N.A N.A _ 

Netherlands 

Spain 

N.A N.A N.A 

_ 

Netherlands 

Spain 8* 
13** 6.8(17***) Very small 

* 

*• Start of construction" to fuel " 
**Design & commissioning) loading 
HAaassiament & licensingl,insl. 

* Only construction Sweden 5* 6 98 

*• Start of construction" to fuel " 
**Design & commissioning) loading 
HAaassiament & licensingl,insl. 

* Only construction 

United Kingdom 7-8 7* 
8** small * Single unit 

** Twin unit station 

United States 8.5 7.1* 
9t2** 

small 
* 1 unit in dual unit station 
** Single tuait station 
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TABLE VII INSPECTION EFFORT FOR COMMISSIONING PHASE 

Country Typical 

Inspection Effort 

Man Year/Plant Year 
Remarks Country duration 

( years) 
Regulatory 

staff 
Independent 

bodies 

Remarks 

Austria - - - No plants in operation 

Canada 1.5 3* n . A ™ 
(l) Pressure system by Prov. Auth. 
* assessment and licensing incl. 

Finland 

France 

Italy 

N.A 

1 

N.A N.A 

4 

Only total estimates Finland 

France 

Italy 

N.A 

1 0.2 

N.A 

4 
Pressure system by S.d. Mines 
Radiation protection by CSPIR 

Finland 

France 

Italy 1 4 N.A Pressure system by ANCC 

Japan N.A N.A 

N.A 

N.A 

The Netherlands 

Spain 

N.A 

N.A 

N.A N.A The Netherlands 

Spain 2? 2.8 very small 

Swéden N.A 2 3 

United Kingdom 1 2* 
1.5** 

Nil * Twin unit station 
** Single unit 

United States 2.25 5 Nil 
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TABLE VIII TOTAL INSPECTION EFFORT FROM SITE EVALUATION TO OPERATING LICENCE 

Country-

Typical 
duration 
(years) 

Inspection Effort 
Man Years/Plant Year 

Remarks Country-

Typical 
duration 
(years) 

Regulatory 

staff 

Independent 

bodies 

Remarks 

Austria - - - — 

Canada 5-6 13* N.A * Safety assessment & licensing inc. 

Finland 

France 

Italy 

Japan 

Netherlands 

N.A 

6 

11* 

40* 10* * May include commissioning Finland 

France 

Italy 

Japan 

Netherlands 

N.A 

6 

11* 

1.2 17 

Finland 

France 

Italy 

Japan 

Netherlands 

N.A 

6 

11* 9 N.A * 5 years manufacturing 
1 year commissioning 

Finland 

France 

Italy 

Japan 

Netherlands 

8 

N.A 

7.5 

N.A 

10.6 

N.A 

Spain 13* 
9.6 
24** Very small 

* 2 yrs design, 5 yrs manufacturing 

**Safety assessment incl.
 i n c 1

' 

Sweden N.A 8 98 

United Kingdom 8-9 8.5* 
10 ** 

small 
* Single unit 
** Twin unit station 

United States 10-11* 12.9** 
14.2*** 

small "if-
5

 yrsmanuracturigg^,^ vçg 



TABLE IX 
« 

INSPECTION EFFORT DURING OPERATION 

Country 
Number 

Inspection Effort 

Man Years/Plant Year 

Remarks Country of units 
in 

operation 
Regulatory 

staff 
Independent 

bodies 

Remarks 

Austria - - - No plants in operation 

Canada 8 1-2 N.A(l) (1)Pressure components by Prov Auth 

Finland - N.A Nil Only total estimates. See Table VII! 

France 8 0.2 0.52 Pressure system by S.d. Mines 
Radiation protection by CSPIR 

Italy 3 2 N.A Pressure components by ANCC 

Japan 14 0.2 -

Netherlands 2 3 N.A 

Spain 3 0.5-1 Very small 

Sweden 5 0.5 10 

United Kingdom 32 1-1.2* 
1.25** Nil * Single unit 

** Twin unit station 

United States 61 1.2* 
1.6** small * 1 unit in a dual unit station 

** Single unit station 



TABLE X POWER AND DUTIES OP REGULATORY INSPECTION PERSONNEL 

Country-
Power to 
inspect 

Power to 
req. info. 

Duty to dis-
close info.. 

Power to 
jrder action 

Penalties 
for obstr. Remarks 

Austria Yes Yes NA NA NA 

Belgium Yes Yes NA NA NA 

Canada Yes Yes NA Yes Yes By AECB 

Denmark Yes Yes NA NA NA 

Pinland Yes Yes NA Y e s ^ Yes Power to reject or 
accept deviations 

Prance Yes Yes No No*
1

) No 
(1) Head of CS may 
take any measures. 

Italy Yes Yes NA Yes*
1

* Yes 
(1) Deviations from 
approved tests 

Japan Yes Yes NA Yes*
1

) Yes (1) By Minister 

Netherlands Yes Yes NA Y..*
1

' NA (1) Tests etc 
limited mandate 

Norway Yes Yes NA Yes*
1

* NA (1) By NESA 

Spain Yes Yes NA No*
1

) Yes 
(1) By JEN in 
evident danger 

Sweden Yes Yes NA NA Yes 

United Kingdom Yes Yes Yes Yes*
1

) Yes 
(1) Power to 
issue notices 

United States Yes Yes Yes No*
1

) Yes (1) Action by NRC 



TABLE XI SELECTION AND TRAINING OF REGULATORY INSPECTION PERSONNEL 

Country Qualifications Work 
experience Training Remarks 

Austria Mainly Higher 
Degrees 

Background in 
nuclear field NA 

(1) Experience gained in 
other countries 

Belgium Nuclear Degree 3-4 years rel-
evant work 

NA 

Canada Degree stand-
ard & above 

5-Ö years. 3yrs 
nuclear work NA 

Finland 
Technical to 
Higher Degree 5-6 years NA 

France Degree stand-
ard or equiv. 

Up to 15 yrs. NA 

Italy 
Degree stand-
ard or equiv. 5-10 years i n - h o u s e ^ 

(l) on the job training & 
course for new entrants 

Japan Degree stand-
ard or equiv. 2-6 years NA 

Netherlands m « « NA (1) Expertise covers all 
aspects of safety review 

Spain 
Degree stand-
ard or equiv. 4 years NA 

Senior staff 4 years 
Specialists several years 

Sweden Degree stand-
ard or equiv. 

Several years NA 
Senior staff - nuclear 

experience 

Turkey Higher Degree NA N o U > (1) Training to be arranged 
in other countries 

United Kingdom 
Degree stand-
ard or equiv. 5-10 years i n - h o u s e ^ 

(1) On the job tmining & 
external causes for entrants 

United States Degree 6 yrs (average) i n - h o u s e ^ 
(1) Programmes arranged 
depending on experience 



TABLE Xll REPORTING REQUIREMENTS OCCURRENCES, INCIDENTS OR ACCIDENTS 

Country Range of reportable events Remarks 

Austria All mechanical, electrical and 
radiological 

Implementation of the law under 
discussion 

Belgium As in US NRC Guide 1.16 Monthly report also sent to IHE of 
Ministry of Health 

Canada All events of safety significance Section 21 of AE Control Regs. 

Finland Daily reports of occurrences & 
operating information 

France 
All accidents which have or might 
have serious consequences 

CEA keep register of all incidents 
including minor events 

Italy 
Any incident which might hazard 

the public No information on lesser incidents 

Japan 
Radiation Hazards, plant damage etc 
outages of more than 3 hours 

Netherlands Requirements laid down in licence 

Spain Accidents, abnormal occurrences & 
operating information 

30 day reports as in US NRC guide 1.16 

United Kingdom Dangerous occurrences & defects etc 
which could affect safety 

United States Regulatory Guide 1.16* Reports made to Congress 
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ABSTRACT 

Although the Atonic Energy Control Board (AEOB) was formed in 1946 it was 
until 1956 that it became actively involved in the licensing and safety review 
nuclear power plants. Even then, much of the licensing activity rested with a 
' -time ccmnittee, the Reactor Safety Advisory Caimittee (RSAC), consisting of 

in appropriate fields and representatives fron sane other government 
ts and agencies. Since the president of the AECB was also the chairman 

RSAC, close co-ordination between the two bodies vas assured. Ohe role of 
RSAC was to advise the AECB on all aspects of reactor safety: to review 
rting documents and to make reocnmendations on applications far site approval 

ccnstruction and operating licences; to develop basic safety criteria and 
iciples; periodically to review progress during construction from the safety 
t of view; and periodically to review the safety-related aspects of plant 
tion. 

The work of the RSAC was supported by a small nunber of the staff of the 
with staff members beaming organized along project lines as the nuclear 
program developed. Because of the snail size of the staff, project officers 
had, and still have, general responsibilities to support the overall licensing 
ram as well as specific project responsibilities. Project officers, therefore, 
involved in all aspects of the licensing and safety review prooess. 

A novel aspect of the AECB licensing program which developed from the early 
is the use of on-site project officers. It is our practice to send project 

ficers to the site full-time about 18 to 24 months before first critical, i.e. 
long after oatmissioning activities begin, and to maintain project officers 

the site at least until the plant has reached a.mature operating status. At 
multi-unit nuclear power plants it is likely that on-site project officers 

be present for the life of the plant. 

Despite the theoretical objections to such an arrangement, the use of 
ite project officers has demonstrated practical advantages which far outweigh 
theoretical disadvantages. Not the least of these advantages in these days 

increasing public interest in nuclear pcwer plant safety is the visible presence 
representatives of the regulatory body at the plants. The theoretical disadvantages 
be over cane by careful selection of oil-site project officers, by close and 

equent camtunication with headquarters and by ensuring thatproject officers 
properly motivated. Experience has demonstrated that, far fron being subverted 
close association with the licensee, project officers tend to becane better 
more objective "critics" in the lang run. 



The Beginnings 

Hie Atomic Energy Control Board (AHZB) was farmed in 1946 under the 
Atonic Energy Control Act to control and develop the use of atonic energy. 
Hie centre of atomic energy research and development was the Chalk River 
Nuclear laboratories (CRNL) which was an offshoot of the National Research 
Council. Until 1952, CRNL reported directly to the AEEB. In 1954, the 
Act was amended to allow the Mini ster to incorporate crown companies to 
promote the use of atomic energy and Atonic Energy of Canada Limited (AEHL) 
was formed for this purpose, The activities of the Board thereafter 
concentrated an the regulation of atonic energy although until recently it 
retained a role in funding fundamental research mainly by a system of 
grants to universities. 

Because AEEL is a Crown Corporation, it was left to be self-regulating 
and, in particular, nuclear reactors wholly owned by ABCL were exempted 
from ABCB licensing. Therefore, it was not until the late 1950's, when 
construction of the Nuclear Power Deronstratian (NPD) Generating Station (G.S.) 
began that the Board became actively involved in the licensing of nuclear 
power plants. 

The Reactor Safety Advisory Caimittee (RSAC) had been formed earlier 
to review the safety of a research reactor located at a university. The first 
Chairman of the RSfiC later was appointed as the Présidait of the Board and 
retained the chairmanship of the Committee. A senior member of the Board's 
staff was also a member. The membership also included experts in various 
engineering and scientific fields, including medicine, and representatives 
fron the public service of the three levels of governments federal, 
provincial and municipal. The RSAC, therefore, served the dual purpose of 
safety review and inter-govenxnental a>-ardinatian. A few professionals 
were hired by the Board to assist the RSBC in its work. 

Since the NPD project is only about 20 km from CRNL, and CRNL was the 
centre far most of the research and development for the nuclear power program, 
the Board maintained a field office at CRNL from which the NPD project was 
inspected. Also, Ottawa, the headquarters of the Board, is less than 200 km 
fron CRNL. 

With the advent of the Douglas Point G.S., it was recognized that 
changes had to be considered. Compared to the NPD project, there were two 
major differences fron the point of view of accessibility, administration 
and inspection. Both the site and the project design offices were about 
500 km or mare fran the AECB headquarters. To assure good ccnnunications 
between the licensees and the Board and to keep abreast of design, construction 
and catmissioning activities the Board sent one officer to the Douglas Point 
site full time and far a time had one officer located at the design centre. 

Since then, as far as staffing considerations allowed, one Board 
officer has been posted to the design offices of ABCL in Toronto where most 
of the design for the nuclear steam supply systems is done. However, it 



has not always been possible to have an officer in both the design office and 
at the site at any given time. 

These trials were successful and crc-site project officers have beccme 
a regular feature of the AEEB's licensing program for nuclear power plants. 
Increased priority has been given recently to re-establishing a full time 
liaison office at or near the design offices. 

Since the Douglas Point operation there have been only five projects 
involving three sites which have reached a stage to date which has warranted 
having project officers in the field full time. Considering the small 
number of projects and the rapid evolution of nuclear technology changes 
in the licensing process and the impact of public interest in nuclear safety, 
it would be a bit presumptuous to speak about a "typical" case history. 
These days, the only "constant" in nuclear safety and licensing is "change". 
Any case history which we would describe would have to be reviewed in 
context with the other priorities and activities of the Board and the 
changing views regarding the breadth and depth of the regulatory review of 
nuclear power plants. 

The Licensing Process, Organizational Aspects and the Role of Project Officers 

Site Approval is a sani-farmal step in which an applicant first makes 
public his intention to construct a nuclear power plant at a particular 
site and submits a Site Evaluation Report to the Board. The Board's primary 
role is radiological health and safety and the Site Evaluation Report gives 
a general description of the site and the plant fron that point of view. 
Depending on the province in which the site is located and whether there is 
any federal government involvement in the project, an environmental assess-
ment is conducted in parallel with the Board's review of radiological health 
and safety. 

It may be of interest to point out that, the environmental assessment 
process xasually features public hearings but by virtue of a section in the 
Atonic Energy Control Regulations the Board's approval and licensing 
process is currently not a public one. It is expected that this anonaly 
will soon be eliminated by changes to the atonic energy legislation. We 
will probably also lose that distinguished but obsolete term "atonic energy" 
in our name. This change will mark the end of an era in mare ways than one. 

During the site approval process the Board requires the applicant to 
allow time for the public to Garment and encourages the applicant to hold 
public meetings particularly if the circumstances are such that there is no 
provision for public hearings as part of an environmental assessment. The 
Board itself cannot hold formal public hearings. 
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The RSAC may meet a few or several times during the site approval process 
depending on the nunber and the nature of safety-related issues concerning 
the site and the design concept of the plant. 

The formation of the project team begins with one officer being assigned 
to a project from the project licensing division. He is assisted by head-
quarters staff of the division and, as far as possible, by other project 
offioers. Project officers, therefore, have both specific project and 
general duties in licensing and safety review activities. For an experienced 
officer the ideal division of effort is about two-thirds of his time to his 
project and one-third to general and other project activities. Such an 
arrangement makes the most efficient and effective use of the background 
and experience of the staff, promotes uniformity and consistency in dealing 
with safety and licensing issues that arise, broadens the outlook of 
individual officers and counters the tendency for a project officer to 
become isolated and overly preoccupied with his project. Such an approach 
is also the only practical one for a regulatory organization such as the 
Board which has been described as "spartanly staffed". 

It can be seen fron the previous paragraph that a project officer must 
be a generalist. His training is exclusively "cn-the-jcb" training, so 
initially in the development of such a staff professionals with prior 
experience in nuclear energy fields are the most promising candidates. We 
have found it advantageous to employ professionals with different kinds of 
experience including specialists who are seeking to broaden their experience. 
Cnoe a cadre of experienced project officers is established it is possible to 
employ a few reoent graduates from university. 

The Board is also building up a technical division of specialists to 
examine designs and safety assessments in greater detail than the project 
licensing division can accomplish. The work of the technical division, 
organized by discipline and topic rather than by project, caiplements the 
work of the project licensing division. The technical division is also 
responsible for the regulatory standards program which is new underway? 
however, it is expected that all offioers will contribute to that program. 

Tb return to the description of the licensing steps it should be mentioned 
that, following a preliminary assessment of the site and any public 
participation, activities conducted by the applicant or a federal or provincial 
environmental authority, a final evaluation of the acceptability of the 
site from the point of view of radiological health and safety is made by 
the Board. A final site approval is followed by consideration of an 
application for a cxanstructian Ucence. Even at the stage of the issuance of 



a construction licence the design information and the safety assessment is 
usually in a preliminary state. Mach if not most of the design work and, 
therefore, the detailed safety assessment and regulatory review is done 
during the course of construction. 

As far as circumstances have permitted, the Board has maintained a 
liaison office at the design centre in Toronto. Our long term objective is 
to have a few permanent liaison officers at the liaison office and also to 
locate there one or more: project officers far projects in the first few 
years of design and construction. In the early construction period it is 
possible that we may have one project officer at headquarters and another 
at the design liaison office. From these centres periodic visits are made 
to the plant site during construction. 

About one to two years before a nuclear power plant is scheduled to 
ccmence operation, that is, about the time oacrtnissioning begins in earnest, 
the project officers move to the site to review the oamdssioning and, later 
the operation of the plant. This is the peak period of activity far the 
project team because our experience has been that much of the design safety 
assessment is submitted during this period, a large number of design manuals 
become available in their final farm, and ocnntissioning procedures and 
commissioning operations have to be reviewed. 

By this time a third project officer may be added but even so it is 
evident that only a sample of the large amount of documentation and the large 
number of activities that exist can be reviewed in varying degrees of detail. 

When an operating licence has been issued and operation of the plant 
at power commences the project team oaipletes its transition from monitoring 
design and commissioning to monitoring operation of the plant. By this time 
a co-operative working relationship should be established with the operating 
staff. 

Compliance and inspection activities take the form of reviewing operating 
and maintenance records and incident reports, holding discussions with the 
operations staff and conducting limited physical inspections of the facility. 
Sane effort is made to beocme conversant with plant problems that at first 
sight, at least, do not appear to be related to nuclear safety. We find 
that paying attention to such matters iirproves cur understanding of what 
influences the attitude and priorities of the operations staff and sometimes 
we find nuclear safety connotations to problems which are mainly production 
or economic ones. 

There are formal annual reviews by the Reactor Safety Advisory Committee 
until it is considered that the plant is in a mature operating condition 
frcm the point of view of health and safety. Annual reviews are subsequently 
conducted by the staff. 



The project team remains at the site at least until the date of "maturity". 
At large, multi-unit sites it is likely that project officers will remain 
at the site indefinitely. At each of two sites we have one or more of the 
four units of an "A" station operating while a "B" four-unit station is under 
construction or about at the start of construction. In these cases, the 
project team is responsible for both stations; and they have their hands full. 

General Considerations far Project Tteans 

Maintenance of an independent, professional and critical attitude by 
the project team depends on the establishment of the proper working relationship 
between the project team and the staff of the licensee, or his contractors, 
and between the project team and the headquarters of the regulatory body. 
Die project team must be the interface between the regulatory body and the 
licensees far day-to-day natters and must be vested with sufficient real 
authority that it plays an important part in the overall decision-making 
process of the regulatory body. At the same time the project team must know 
that it is accountable to headquarters far its actions or inactions. 
The project team nust establish a rapport with designers, constructors 
and operators by developing an understanding of them and their problems. Bear 
in mind that "understanding" does not necessarily imply "agreeing" or 
"sympathizing". Even if a licensee does not agree with a decision made by 
a regulatory body on a certain issue, he will have more respect far that 
decision if he believes that at least the regulatory body considered all the 
aspects of the issue, that is, ecancmic aspects as well as the safety aspects. 
In this respect, the project team is in a good position to get the licensee's 
point of view and to critically assess it. 

Equally important to the establishment of good ocnnunicatians between the 
project team and the licensee is the establishment of good oarmunicatians 
among project teams and headquarters staff. In a system such as ours this 
latter line of ocnrnunication promotes a uniform and consistent approach to 
safety free, project to project and very often serves to keep headquarters on 
the track, because much of the initiative far safety assessments comes from 
the project teams. Besides the visual written and telephone oannunicatiens, 
regular meetings of headquarters staff and senior project officers are held 
and, at a lesser frequency, meetings are held for all reactor licensing 
division staff. Each project team must be viewed and must view themselves 
as part of a larger team and not as an isolated unit. This is made both 
necessary and possible in our situation by the fact that a project team of 
three officers comprises 10% to 15% of the total staff ccnplement engaged 
in nuclear power reactor safety assessments and licensing. 

Since members of a project team acquire a very broad knowledge in a 
nurtoer of aspects of reactor safety and many officers have specialized 
knowledge frcm their previous experience, they are called upon to contribute 



to non-project oriented activities such as the development of regulatory 
standards, participation in industry sponsored nuclear codes and standards 
ocmmittees or working groups and making a contribution to the regulatory 
research and development program which is now getting underway. Ideally, 
a project officer should devote two-thirds of his time to his specific 
project and one-third to general project and non-project oriented activities. 
These extra-project activities counteract any tendency to isolationism, add 
to job interest and make most efficient and effective use of limited human 
resources. 

For obvious reasons there should be at least two project officers in 
any field office. 

The use of full time, on-site project teams has netted many benefits and, 
with the modus operandi previously described, wa have not experienced the 
drawbacks that one could postulate with such a concept. Much of the success 
of the concept rests with the licensees themselves. Besides the professional 
attitude which they exhibit vis-a-vis their relationship with the project 
officers, and which must be reciprocal, the staff of the licensees can derive 
sane benefit from the good communications with representatives of the 
regulatory body. Decisions fron the regulatory body, for better or worse from 
the licensee's point of view, can often be expedited and misunderstandings 
avoided because no other method of communication has yet surpassed the 
effectiveness of face-to-face oonnunicatian. 

Selection of Project Offioers 

A project officer's work is composed about half dealing with technical 
matters and half dealing with people. One could argue that no problem, 
however technical it may seem, is less than 50% a "people problem". This latter 
aspect is at least as challenging and interesting as the former one. 

It is evident that a pertain amount of care is required in selecting 
the right kind of person to be a project officer, just as for any other kind 
of jab; however, we have not found this to be difficult. The key to selection 
is to explain fully to an applicant the nature of the job and the different 
requirements it iitposes on an individual. After the explanation, if an 
applicant is still interested in the challenge to be met, this is one good 
indicator as to his suitability. We lock for individuals with 5-8 years 
experience with a university education in science or engineering. As 
indicated earlier, hiring professionals with a variety of backgrounds in 
a nuclear field, specialist or generalist, has proved useful. 

We have also begun to hire a few recent graduates with nuclear engineering 
degrees. In the most recent cases we have started them in the section that 
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sets examina tiens for licensing utility control roan operators and shift 
supervisors. This phase of on-the-job training quickly gives an individual 
sane feeling of what a nuclear power plant is all about. 

Me have no established policy regarding rotation of project officers. So 
far transfers, career progression and a very lew turnover of staff have 
resulted in residence periods of about four to six years or less at any 
location, although, it is possible that a project officer may work on the 
various aspects of a project far longer periods. 

5. Concluding Remarks 

The practice of having project officers resident at the design centre 
and at nuclear power plant sites full time started because of necessity. 
The practice has proved to be so successful that, given a few elementary 
precautions in the selection of personnel and establishment of good intra-
organisational azmunications, we would highly reoaimend it to any nuclear 
regulatory body. Modi of the success of the practice depends on the 
establishment of a co-operative, but correct and professional working 
relationship with the licensee and his agents. 

A spin-off benefit, which is only now becoming evident as public interest 
grows in Canada in the nuclear power program, is the visible evidence to 
the public of representatives of the nuclear regulatory body at the nuclear 
power plant. However, it should be noted that "full time, on-site project 
officers" does not mean "around-the-clock, on-site project officers". Except 
far time spent observing special events or tests conducted after normal 
working hours, the on-site project officers work normal hcurs and we see 
no need to extend the coverage. We make this point to emphasize that the 
presence of on-site project officers is to promote good communications and 
to iiqprove the Board's perception of what goes on in the "field", whether 
a design office or a nuclear power plant site. It is not an indication 
of the absence of trust in our licensees. 

As the Board grows we expect to see safety reviews done in more detail 
by a centralized group of specialists. We expect, however, that the use of 
on-site project officers will remain a permanent feature of the nuclear 
power reactor licensing process in Canada. 
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L'INSPECTION REGLEMENTAIRE EN FRANCE 
ORGANISATION ET ENSEIGNEMENTS TIRES 

par 

A. CHARBONNEL et B. CLEMENT 
SERVICE CENTRAL DE SURETE DES INSTALLATIONS NUCLEAIRES 

MINISTERE DE L'INDUSTRIE, DU COMMERCE ET DE L'ARTISANAT 

Résumé. 

Cette communication présente l'organisation et les méthodes de 
travail des inspecteurs des installations nucléaires en France. Elle montre 
comment ces inspecteurs sont aidés, pour la préparation des visites de sur-
veillance et pour la discussion des enseignements qui doivent être tirés des 
visites, par les spécialistes du département de sûreté nucléaire du commis-
sariat à l'énergie atomique. 

Par ailleurs sont également mentionnées les actions de surveil-
lance exercées par d'autres organismes réglementaires. 

Enfin cette communication discute le développement et le renfor 
cement envisagés de ce système d'inspection. 

Abstract. 

The organization and working methods of nuclear installations 
inspectors in France are described. It is shown how these inspectors are 
helped by nuclear safety department specialists of the "commissariat à l'é-
nergie atomique" in preparing visits and in discussing the results and infor 
mations obtained during these visits. 

Are also mentionned, the surveys made by other regulatory bodie 

Finally, the devolopment of these inspections pratices is dis-
cussed. 



Le service central de sûreté des installations nucléaires du 
ministère de l'industrie, du commerce et de l'artisanat chargé de l'étude, 
de la définition et de la mise en oeuvre de la politique en matière de sûre-
té nucléaire, organise et anime en particulier la surveillance des installa-
tions nucléaires. Il dispose pour ce faire d'un corps d'inspecteurs appelés 
"inspecteurs des installations nucléaires de base". 

Pour bien comprendre l'importance de l'effort français en ma-
tière d'inspection, il convient de faire en premier lieu deux remarques im-
portantes. 

La première sur la nature des exploitants nucléaires en France, 
la deuxième sur l'existence d'autres organismes chargés de veiller à l'ap-
plication de dispositions réglementaires. 

Il n'existe en effet pratiquement en France que deux exploitants 
d'installations nucléaires importantes : électricité de France et le commis-
sariat à l'énergie atomique. Ces deux établissements publics, donc soumis 
d'une manière générale au contrôle de l'Etat, disposent de structures pro-
pres et de moyens à la fois techniques et humains très importants quand on 
les compare aux exploitants d'installations nucléaires d'autres pays. 

C'est ainsi que le commissariat à l'énergie atomique par exem-
ple dispose d'inspecteurs assurant de façon interne une surveillance appro-
fondie des installations de cet établissement. De même, électricité de France 
dispose au sein de sa direction de l'équipement d'un service de contrôle des 
fabrications et au sein de son service de la production thermique d'un dépar-
tement de sûreté nucléaire qui peut lui aussi assurer une certaine surveil-
lance interne à cet établissement, et donner toutes directives et conseils 
utiles aux chefs d'installation. 

D'autre part, il faut noter que la surveillance de l'application 
des règlements techniques généraux incombe aux services désignés dans ces 
règlements. C'est notamment le cas, nous aurons l'occasion d'y revenir, pour 
la réglementation relative aux appareils à pression ; le service des mines, 
pour ce qui concerne le circuit primaire principal des chaudières à eau, 
exerce une surveillance importante dès les premiers stades de la conception 
de ces chaudières jusqu'à la phase d'exploitation comprise. 

On peut également citer : 

- Le service central de protection contre les rayonnements ioni-
sants du ministère de la santé qui est chargé de la surveillance de l'appli-
cation de la réglementation sur les rejets d'effluents radioactifs. 

- L'inspection du travail, les services chargés de la police 
des eaux etc... 

Les inspecteurs des installations nucléaires de base sont dési-
gnés conjointement par le ministre de l'industrie, du commerce et de l'arti-
sanat et le ministre de la culture et de l'environnement. Ils sont, aux ter-
mes du décret du 11 décembre 1963 modifié par le décret du 27 mars 19 73, ex-
plicitement chargés de surveiller, en liaison avec les services locaux con-
cernés, l'application de la réglementation technique générale des installa-
tions nucléaires et des prescriptions techniques contenues dans les décrets 
d'autorisation de création et dans les autorisations ou approbations déli-
vrées par le ministre de l'industrie, du commerce et de l'artisanat. 
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X X X 

Les inspecteurs agissent selon les directives du service cen-
tral de sûreté des installations nucléaires. Leur pouvoir d'investigation 
est en théorie illimité. En effet les dispositions des décrets d'autorisa-
tion et de la réglementation technique générale, sont telles que les inspec-
teurs peuvent en définitive examiner pratiquement tout point se rapportant 
directement, ou indirectement à la sûreté des installations et même à d'au-
tres domaines de la sécurité nucléaire (protection physique, protection de 
1 * environnement...). 

Le corps des inspecteurs est à l'heure actuelle léger puisqu'il 
ne comprend que 18 personnes travaillant pour l'inspection à temps très par-
tiel. Ce corps est toutefois en voie de renforcement important. 

Chaque visite de surveillance comprend trois phases : 

- La préparation avec le concours de techniciens de l'organisme 
réglementaire ou des services qui lui apportent un soutien technique. 

- La visite proprement dite. 

- La discussion du rapport de visite avec les mêmes techniciens 
qui ont participé à la préparation. 

Il faut noter, à propos des organismes extérieurs qui apportent 
un soutien aux inspecteurs dans les différentes phases de l'organisation des 
visites, le rôle particulièrement important du département de sûreté nuclé-
aire du commissariat à l'énergie atomique qui apporte d'une façon générale 
son appui technique au service central de sûreté des installations nucléaires. 

Pour saisir l'importance de ce soutien il faut savoir que le dé-
partement de sûreté nucléaire dispose à la fois de spécialistes par problè-
mes, (génie civil, contrôle commande, combustibles etc...) et d'ingénieurs 
appelés "chargés d'affaires" qui suivent au jour le jour la vie de chaque ins-
tallation. Pour des périodes particulièrement importantes, telles que les es-
sais avant démarrage, des ingénieurs de ce département sont présents en per-
manence auprès de l'installation. 

Les chargés d'affaires ont un rôle très complémentaire de celui 
des inspecteurs. Ils sont, de par leur fonction, informés en permanence des 
événements intéressant une installation. Par leur intermédiaire, cette in-
formation est avant toute visite à la disposition de l'inspecteur, qui peut 
ainsi compléter sa connaissance des dossiers. Par contre les chargés d'af-
faires ne disposent d'aucun pouvoir réglementaire qui est entre les mains de 
l'inspecteur et du service central de sûreté des installations nucléaires. 
Cette organisation qui n'a peut être pas d'équivalent dans d'autres états 
nous apparaît tout compte fait comme très satisfaisante. 

Par ailleurs pour ce qui concerne la conception et la fabrication 
du circuit primaire principal des réacteurs à eau sous pression, une surveil-
lance très stricte est exercée par le service des mines en application des 
dispositions de l'arrêté du 24 février 1974. En particulier il est demandé 
au constructeur de fournir avant tout début de fabrication d'une partie du 
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circuit primaire principal un dossier préliminaire traitant de la conception, 
des matériaux, de la fabrication et de son contrôle. Un représentant du ser-
vice des mines assiste à toutes les épreuves réglementaires des appareils à 
pression et notamment à celles du circuit primaire principal. Ces actions du 
service des mines débordent d'ailleurs de beaucoup le travail d'inspection 
et sont également liées à l'ensemble des travaux nécessités par l'analyse de 
sûreté. 

Les inspecteurs ont accès à l'ensemble des documents concernant 
la conception, la construction et l'exploitation des centrales. Par ailleurs 
les arrêtés de réglementation technique générale et les arrêtés relatifs à 
la protection des personnes déjà publiés prescrivent à l'exploitant la tenue 
de registres ou la fourniture périodique de certains renseignements. Ces élé-
ments peuvent être mis à la disposition des inspecteurs des installations nu-
cléaires de base mais sont normalement exploités par les services locaux in-
téressés ou le service central de protection contre les rayonnements ioni-
sants du ministère de la santé. 

Les documents auxquels se réfèrent le plus fréquemment les ins-
pecteurs sont les rapports de sûreté et leurs mises à jour, les règles géné-
rales d'exploitation, les comptes rendus trimestriels et les rapports d'in-
cidents adressés au service central de sûreté des installations nucléaires 
par les exploitants. Les notes techniques relatives aux problèmes évoqués 
au cours d'une inspection sont également d'une grande utilité. 

L'inspecteur rend compte à l'organisme réglementaire (service 
central de sûreté des installations nucléaires), les experts agissant en 
tant que soutien technique peuvent participer à l'élaboration des conclusions 
tirées de la visite mais ne déposent pas de rapport. L'exploitant n'a pas 
connaissance du rapport de l'inspecteur. 

L'inspecteur ne détient pas le pouvoir de demander directement 
à l'exploitant des modifications ou de faire arrêter l'exploitation ; mais 
le ministre, et par délégation le chef du service central de sûreté des ins-
tallations nucléaires, informé par tous moyens à la convenance de l'inspec-
teur, peuvent prendre toutes mesures qui leur apparaissent nécessaires, y 
compris ordonner l'arrêt immédiat de l'installation. Il n'est pas prévu de 
pénalité financière dans la réglementation française. 

Les inspecteurs sont assermentés et tenus au secret profession-
nel. 

Les titulaires d'autorisation sont tenus de fournir tous rensei-
gnements aux inspecteurs et de faciliter les inspections. La responsabilité 
des exploitants n'est en aucune manière atténuée par la surveillance exercée 
par les inspecteurs des installations nucléaires de base. 

x x x 

La surveillance exercée par les inspecteurs ne saurait se con-
fondre ou se substituer à la surveillance interne que l'exploitant peut et 
doit mettre en place, pour assumer ses propres responsabilités. 
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Alors que la surveillance interne de l'exploitant doit tendre 
à ne laisser échapper aucune vérification intéressant la sûreté de chaque 
installation, la surveillance des inspecteurs des installations nucléaires 
de base peut au contraire s'exercer de façon non exhaustive, par sondage, 
et être concentrée sur certains problèmes techniques (importants ou diffici-
les) se posant éventuellement dans plusieurs installations distinctes. 

A la notion de visite complète par un inspecteur responsable, 
est ainsi préférée la notion de visite, par un ou plusieurs spécialistes com-
pétents (ces spécialistes étant les inspecteurs eux-mêmes ou les techniciens 
les accompagnant), orientée sur un ou plusieurs problèmes particuliers. 

La conception ci-dessus, fondée sur des arguments de doctrine, 
parait au surplus adaptée à la nature concrète des problèmes techniques ren-
contrés et aux possibilités pratiques actuellement existantes. 

Une inspection complète et détaillée d'une grande installation 
nucléaire, par un seul inspecteur responsable, exigerait en outre qu'on lui 
consacre un temps (plusieurs jours, voire plusieurs semaines) totalement in-
compatible avec les autres obligations d'inspecteurs exerçant tous, à l'heure 
actuelle on le rappelle, leur activité à temps partiel. 

Une telle inspection exigerait une somme de connaissances techni-
ques détaillées difficilement à la portée d'une seule personne, cette dernière 
étant au surplus extérieure à l'exploitation. Elle n'est toutefois pas exclue à 
priori« On peut, par exemple, envisager des inspections de ce type qui seraient 
complétées par plusieurs inspections spécialisées. 

Le nombre annuel de visites effectuées si l'on se borne aux seuls 
réacteurs de puissance est à l'heure actuelle faible. Le champ d'action des 
inspecteurs comprend également les réacteurs de recherche, les usines de fa-
brication de combustible, les laboratoires où sont utilisées des matières ra-
dioactives, les installations de stockage de substances radioactives, les usi-
nes de retraitement.... 

41 inspections ont été effectuées en 1976, 17 d'entre elles con-
cernent les centrales électronucléaires. En 1977 les prévisions sont respec-
tivement de 60 et de 37. 

Comme cela a déjà été indiqué il faut tendre en 1978 vers un 
accroissement sensible, probablement un doublement du nombre d'inspections, 
ce qui semble réalisable avec les possibilités d'augmentation du corps d'ins-
pection) déjà signalées plus haut. L'objectif est de réaliser tant sur cha-
cune des unités en service que sur les chantiers (un chantier comptant tou-
jours au moins 2 réacteurs) une moyenne de 5 inspections par an. Ce qui sem-
ble un minimum malgré la présence des autres types de contrôle ou de suivi 
que l'on a mentionné précédemment. 

x x x 

Les enseignements et les suites données aux visites, se tra-
duisent quant à la forme : 
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- Soit par une lettre à l'exploitant de l'installation pour lui 
demander des renseignements complémentaires ou le redressement de certaines 
situations. 

- Soit par une information du groupe permanent, organe placé 
auprès du chef du service central pour donner un avis technique sur la sû-
reté de l'installation lors des étapes réglementaires de la procédure d'au-
torisation, lorsque les inspections ont porté sur des sujets à l'ordre du 
jour des travaux du groupe permanent. 

- Soit par une demande d'étude à un organisme spécialisé. 

Sur le fond les actions menées à la suite des visites de surveil-
lance peuvent se classer en 7 catégories : 

- Vérification de l'état des documents réglementaires : rapport 
de sûreté, règles générales d'exploitation, consignes. 

Quand les visites font apparaître un certain décalage entre les 
textes et la réalité elles conduisent à demander à l'exploitant un redresse-
ment de la situation. 

- Suivi de certains problèmes techniques. 

Ceci constitue une très grande catégorie des suites données aux 
visites de surveillance. Les visites ne font pas apparaître de problèmes incon 
nus mais permettent sur place d'en mesurer l'ampleur et par la suite en con-
frontant tous les éléments dont on dispose (résultats de la visite, avis de 
techniciens) de demander à l'exploitant un certain nombre de documents, qui 
dans un premier temps indiqueront les programmes d'essais et de mesures, et 
dans un deuxième temps donneront toutes indications permettant de s'assurer 
que tout évolue bien suivant les prévisions. 

- Amélioration de l'installation. 

Les demandes de ce type peuvent porter soit sur des travaux à 
entreprendre, soit sur des essais à effectuer. Ces demandes sont très va-
riables et peuvent aller depuis des modifications mineures jusqu'à des de-
mandes d'études très importantes. 

- Réalisation d'enquêtes. 

Elles peuvent être de deux sortes : 

. Soit qu'il s'agisse de recueillir sur des installations de 
même type le maximum d'éléments sur un problème. 

. Soit à la suite d'un événement important (incident, attentat... 
de procéder sur place à une enquête. 

- Préparation des textes réglementaires. 

Les visites, conjointement avec d'autres informations, peuvent 
conduire à préparer de nouveaux textes réglementaires. 

- Lancement d'études. 



Certaines visites ont permis de recueillir à la suite de difficul-
tés rencontrées dans certaines installations des éléments permettant de définir 
ou de lancer certains travaux d'études. 

- Relation avec l'organisme réglementaire (notamment au sujet des 
déclarations des incidents ou accidents). 

Au cours des visites l'examen des événements passés a souvent per-
mis de préciser les situations dont l'exploitant aurait dû rendre compte alors 
qu'il avait omis de le faire. 

X X X 

Tout au long de cet exposé on a souligné que le système d'ins-
pection pratiqué par l'organisme réglementaire était à l'heure actuelle léger 
et qu'un renforcement important devrait se produire dans les mois qui viennent, 
renforcement qui coïncidera d'ailleurs avec la mise en service des premières 
tranches à eau de grande puissance du programme électronucléaire français. 

Il n'est pas sans intérêt d'envisager dans quel sens peut in-
tervenir cet accrofssement du potentiel de travail du corps d'inspection. 

On a fait ressortir précédemment quelles raisons avaient conduit 
à l'établissement du système d'inspection tel qu'il est pratiqué, certaines 
étant liées aux possibilités dont nous disposons. 

Nous avons noté en particulier le rôle des chargés d'affaires 
agissant comme soutien technique de l'inspection. Cette organisation n'exclut 
pas qu'un même inspecteur revienne régulièrement sur la même installation, et 
on peut se poser la question de savoir si une partie du potentiel supplémen-
taire dont nous disposerons ne doit pas être utilisé à créer des circonscrip-
tions géographiques comprenant des inspecteurs qui suivraient les installa-
tions de leur secteur. Un tel système a l'avantage de permettre une meilleure 
compréhension de l'articulation des différents problèmes qui se posent pour 
une installation, par contre il pourrait conduire à des cloisonnements gê-
nants en amenant chaque inspecteur à se cantonner à quelques installations 
d'une même région et empêcher une certaine circulation de l'information ef-
fectuée directement par l'inspecteur. 

Une bonne solution serait sans doute dans la mise en place d'un 
système à trois niveaux. 

Le soutien technique de l'inspection assuré par les chargés d'af-
faires du département de sûreté nucléaire qui rappelons-le ont en particulier 
dans leur fonction de suivre au jour le jour la vie des installations. 

Des inspecteurs "régionaux" chargés chacun de la surveillance 
d'un certain nombre d'installations. Leur rôle ne pouvant être confondu avec 
celui des chargés d'affaires, à cause des pouvoirs réglementaires dont ils 
disposent d'une part, par suite de leur disponibilité partielle pour le tra-
vail d'inspection d'autre part. 
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Des inspecteurs "spécialisés" effectuant un contrôle très spéci-
fique et beaucoup plus poussé sur certains points des installations. 

Enfin l'augmentation des possibilités d'inspection doit permettre 
d'ouvrir à l'inspection de nouveaux champs d'activités qui n'avaient pas ou 
pratiquement pas été abordés. 

Jusqu'à présent la surveillance par les inspecteurs des installa-
tions nucléaires de base n'a débuté que dans la phase finale de la construc-
tion pratiquement au début des essais précédant le chargement. En dehors des 
visites des représentants des services locaux principalement orientées vers 
l'organisation des chantiers et des visites concernant le circuit primaire, 
seules quelques inspections ont été réalisées sur des points de la construc-
tion, par exemple les enceintes de confinement. 

Il apparaît indispensable que la surveillance s'effectue à tous 
les stades de la construction non seulement sur le chantier mais également 
dans un certain nombre de cas chez les constructeurs et chez les sous-trai-
tants. 

Une mention particulière doit être faite pour les problèmes 
d'assurance de qualité qui doivent, bien que les formules de surveillance 
soient en grande partie à définir, retenir toute l'attention de l'inspec-
tion. 
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REGULATORY INSPECTION PRACTICES FOR NUCLEAR POWER 
PLANTS IN THE FEDERAL REPUBLIC OF GERMANY 

Otto Kellermann 
Gesellschaft für Reaktor Sicherheit mbH 
Cologne, West-Germany 

Kurzfassung 

Der Vortrag geht von der Verpflichtung der Betreiber und Genehmigungsbe-
hörden aus, das von der Öffentlichkeit in die Qualität und Zuverlässigkeit 
ihres Umganges mit der Kernenergie gesetzte Vertrauen zu rechtfertigen. Es 
wird der gesetzliche Hintergrund und die Philosophie des Nachweis- und Kon-
trollsystems in der Bundesrepublik Deutschland beschrieben. Die Organisation, 
der Umfang und die Tiefe der vorzunehmenden Prüfungen während der Pla-
nung, des Baus und des Betriebs von Kernkraftwerken werden dargestellt. Da-
bei wird auch auf Prüfungen nach unerwarteten Ereignissen sowie auf einen 
Vergleich des Prüfaufwands in Relation zum Gesamtaufwand für ein Kern-
kraftwerk eingegangen. 

Abstract 

The paper begins with the duty of applicants and licensing authorities to 
justify the public trust in the quality and reliability of their handling of 
nuclear energy. The background of laws and philosophy concerning the 
system of regulatory inspections in the Federal Republic of Germany is 
described. Details are given about the organization, the objects and the 
quantity of inspections during planning, construction and operation of .nuclear 
power plants. Inspections after unexpected events and a comparison of 
inspection costs in relation to the overall costs of a nuclear power plant are 
shown. 



1. Introduction 

The peaceful use of nuclear energy has to overcome wellestablished 
prejudices in the populations of nearly all western countries. There are three 
reasons, two of them are well known and often recognized: the semantic 
relationship to nuclear weapons and the proliferation problem. But 
concerning people' s mind there is still another important phenomenon, 
the distrust against big industrial companies and a lack of confidence to 
governments, to parliaments to officials and to experts. 

The safety of nuclear devices depends mainly on the techniques, control 
measures and human reliabilities involved. We are steadily improving 
inspection techniques, reliability and safety of nuclear power plants and 
in international exchange of experience harmonizing our requirements. 
So far this specialists meeting is very helpful. We all will have to think 
over how to gain or to gain back confidence of people, protection of 
which is our main task. A great part of the public acceptance of nuclear 
energy is an outcome of this confidence to the regulatory inspectors. 

The following paper depicts the German approach to regulatory inspection. 
An introduction to the philosophy of regulatory inspections as a basis for 
all practical applications opens the way for detailed examples and 
descriptions of the inspection practices. 

2. Philosophy of regulatory inspections in Germany 

The German inspection philosophy may be characterized by three essential 
statements: 

a) All administrative inspections are supposed to guarantee efficient 
selfcontrol of the nuclear industry. 

b) Subject to regulatory inspections is primarily the source of potential 
danger: the individual plant. 

c) There must be evidence, that the different regulatory inspections truly 
minimize the risk, the burden to the public. 

a) The Enforcement of selfcontrol 

According to section 7 of Nuclear Law (Atomgesetz) the licinsing applicant 
is responsible for taking all the measures necessary for the quality 
assurance of nuclear power plants. The applicant may delegate the 
responsibility to several contractors, who in turn may transfer it to other 
subcontractors - especially during construction - but the responsibility as 
a whole lies with the applicant. 
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On the other hand the Nuclear Law requiies the approval of the highest 
state authority for the operation of a nuclear power plant. This presumes 
regulatory inspections during all periods of planning, construction, operation 
and shut down. 

In general there are three independent inspecting powers: the specific 
manufacturer, the general contractor (applicant of the licence) and the 
state-authorized inspection authority (e.g. TÜV = Technical Inspection 
Associations). They all - with rising importance in coherence with the 
above mentioned count up - control each other' s results, and compare 
them with their own inspection data. In this way the highest local authority 
has a tool to put some pressure on the quality and quantity of the 
selfcontrolling inspection activities of the private applicant. 

The inspections done by the TÜVs are supposed to verify the results of the 
applicant. Sometimes they show divergent results as a consequence of 
other inspection methods or other interpretations of inspection regulations. 

b) The physical main object of inspections 

The source of potential danger is the specific power plant and its different 
components. It is the task of regulatory inspections to ensure the safety 
of this components, but not to warrant the technological potential of some 
involved suppliers. Thus the German regulatory inspections apply primarily 
to the specific component and quality assurance pays less attention to 
controlling the component-supplier. 

This is a remarcable difference to U. S. practices. It gives greater freedom 
and flexibility in the choice of national or foreign suppliers and reduces the 
administrative expense. Nevertheless fabrication potential evaluations do 
occur of course but with less priority. 

c) Regulatory inspections must minimize the risk 

There are twoextreme attitudes how to cope with nuclear risks. They give 
the border line for the objectives of regulatory inspection: 

1. simply accept the risks, 

2. design the plant so expensively that it never will be built. 

The definition of scope of regulatory inspection finally is a socio-oeconomic 
decision. 

To make this decision in Germany, the Radiological Protection Ordinance, 
the governmental accomplishment of the Atomic Law, must be cited with 
two major statements. The first is the necessity to reduce all radiologial 
expositions or contaminations of persons (operators, labourers) and of the 
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public even beneath the licenced quantities as low as possible with careful 
consideration of all imaginable circumstanes (§ 28, Abs. 1, Abschn. 2). 
The second is the higher ranking position of public interest, especially 
overall environmental protection, during licencing procedure. 

Both statements do indeed settle our work on regulatory inspection 
clo s er to bor dedin e No. 2. 

However, the public production capacity must not be misused to make an 
energy source run, that could be exploited in a much less expensive - and 
less wasting - way. In other words: a too much expensive design is not 
suitable economically and ecologically. 

The ecological limits for safety design and inspection will be themes for 
future research in fullfillment of the Radiological Protection Ordinance 
and the Atomic Law. 

In achieving quality assurance by high frequence and great number of in 
service inspections, the restriction is set up by the necessity to reduce 
all radiological expositions even for persons working in the power plant. 
For instance, the number of inspections of the whole primary circuit is 
restricted by the high dose for the inspectors. The German regulatory 
inspection philosophy has well taken into account this restriction by 
defining the dose commitments for working people in a nuclear power 
plant and by prescribing remote handling techniques. 

3. Practice of regulatory inspections 

a) The organization and system of regulatory inspections 

The above mentioned philosophy of regulatory inspections reflected only 
the need of physical and overall environmental quality assurance. Like in 
every country, the practice of regulatory inspections has to fit to the 
governmental and public organization. In the Federal Republic of Germany, 
consisting of 11 states (Länder), the federal government, represented by 
the Ministry of Interior (BMI), has the highest supervision, regulation 
giving and suitability checking authority. On the other hand the different 
states and their highest governing bodies are responsible for the licence 
and supervision activities concerning to the individual nuclear power plants 
in their area. 

In consequence of this the applier of a licence primarily has to contact the 
local government and it is the local government who initiates the regulatory 
inspections. The inspections are carried out by independent expert 
organizations, i.e. the State Authorized Technical Inspection Associations 
(Technische Überwachungs-Vereine TÜV) and the Association for Reactor 
Safety (GRS). The latter cares for theoretical examinations and super-
ordinated questions whereas the TÜV do theoretical and field work. These 
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organisations are completely independent and only obliged to their own 
knowledge and expertise. 

b) Rules and regulations^ 

In defining the scope of regulatory inspectons the authorities consider 
conventional rules and regulations as minimum requirements. In 
addition there are a lot of written criteria and guidelines which have to 
be applied: 

The safety criteria of the Federal Minister of the Interior, 
The RSK (Reactor Safety Commission) Guidelines, 
The KTA-rules (some edited, more under way). 

As not the whole spectrum of inspections is covered by these rules the 
licencing authorities decide on additional requirements case by case, 
based on the safety evaluation of the safety relevance of the component 
or the system performed by the expert' s organization. Up to now even 
the RSK has reviewed each single nuclear power plant on request of the 
Federal Minister of the Interior and in all cases recommended additional 
safety measures. 

c) The scope of regulatory inspections 

i) During site evaluation and design 

The following documents are inspected and critically reviewed: 

Technical specifications (component specifications) 
Design calculations 
Main drawings 
List of pieces 
Sequence checking plans on fabrication and inspection 
Plans of heat treatment 
Sampling plans and plans for material examination 
Plan for production schedule 
Plan for batch production 
Plans for welding 
Plans for repairing 
Plans for pressure tests 

With these informations the following reviews are concluded /1/: 

Compliance with the licencing conditions 
Consideration of all loads 
Correspondence of system and component data 
Constructual design 
Dimensioning 
Materials relection 
Manufacturing procedures 
Circuitry 
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Assembly 
Testability, maintenance and repair accessibility 
Instrumentation 

This applies primarily to all nuclear related parts of the power plant, 
especially those listed beneath: 

Reactor physics 
Reactor pressure vessel with reactor internals including fuel 
elements and control organs 
All activity retaining systems and components 
All pressure vessels 
All engineered safeguards (containment vessels, emergency core 
cooling systems, spray and filter systems) 
Protection system 
Control system 
Transport and refueling system 
Emergency power supply 

These inspections and controls during the planning time result in a couple 
of prerequisites that must be considered by the future licence applicant. 

ii) During construction 

Inspection during construction in Germany f. e. has to verify that the 
manufacturers are equipped with installations for welding of special 
pressure vessels or related pipes and that the personnel employed for 
welding has high and reliable qualification. As welding has turned out to 
be one of the most important failure sources, this special care for the 
manufacturer' s ability was indicated. Nevertheless all safety-relevant 
components and weldings are tested nondestructively afterwards. 
Simultanous destructive tests with samples produced at the same time 
under the same conditions by the same employees are requested for 
additional information. 

Besides this special problem of testing the weldings, during the installation 
of components at the power station the inspecting engineers of the TÜV 
conduct or control further tests like: 

Check of dimensional accuracy 
Pressure and leakage testing of the containment 
Pressure tests of vessels and whole systems 
High voltage electric busses 
Electronical circuits 

and others. Again it is the basic idea to assure, that the constructors will 
first verify by themselves the quality that is described in the plans, 
drawings and licencing documents. 

There are several steps during the production of components and 
construction that require off-site inspections in the producer' s facilities 
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or in special laboratories. For instance the chemical contents of plates 
used for the pressure vessel, their cristallography and some more are 
checked far off the power plant' s site. 

The paper of Dr. Fendler and Mr. Dommke in Session II will provide 
mare information on the inspections during production and construction. 

iii) During operation 

During the first days of operation, as the commercial power-production 
begins, all operations and performances are controlled by TÜV-engineers 
who use these first really measured data to verify the formerly calculated 
results and relations. The neutron density within the core and at the pressure 
vessel' s wall, the radiological activity of the primary coolant and many 
other key-informations are measured and registered. 

Other relevant parameters like f. i. the liquid radiological emissions have 
to be measured by the licence applicant and are controlled by measuring 
the activity of different liquid mixtures that have to be conserved during 
operation out of the emitted mass of water. These test mixtures are 
collected after certain periods and then inspected. 

The normal operation period of a nuclear power plant depends on the type 
of reactor and the refueling strategy. During every planned close down 
several inspections take placé. It is mainly the reactor pressure vessel 
and the weldings and plates of the primary system which are inspected 
nondestructively. Safety relevant secondury circuit components like heat 
exchangers, steam pipes and so on are tested with ultrasonic inspection 
techniques. The results of these tests are compared to those of the first 
measurements before plant operation in order to decide whether defects 
have grown. As ultrasonic inspection is difficult for some special positions, 
the comparison of results with those from first measurements (finger 
prints) is an aid to evaluate the quality of the measurement and the reliability 
of it' s response spectra. 

iv) After nondesired occurances 

In Germany exist definitions for unexpected occurances that must be 
registered and described to the licencing authority immediately. They are 
divided in those which are severely safety relevant and need a reactor 
shut down and those during and after which the operation may continue. 
Both types have to be explained and evaluated by the applicant and by a 
central registration division under the leadership of the above cited 
Association for Reactor Safety (GRS). 

It depends on the classification of the respected occurance, whether 
additional inspections will take place during the next planned shut down or 
whether general inspections and search for failure cause will be necessary. 
In the latter case tests comparable or even more restrictive than those 
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during construction will be recommended. And it is possible, that similar 
inspections of comparable components and systems in technically related 
other nuclear power plants even though they did not have such an failure 
occurance will be requested. 

4. As a conclusion: Manpower for regulatory inspections 

Besides the "classical".nuclear engineers, i.e. specialists for neutron 
physics, thermodynamics and materials, today many other disciplines 
have to contribute in the service of technical inspection associations. 
These are specialists for civil engineering, fire protection, terrorism, 
military, ecology, economy, chemistry, electronics and many others. 

In the order of magnitude of 1. 000 - 1. 500 specialists are working for 
nuclear safety evaluations, radiation protection and inspection within the 
inspection associations and the Association for Reactor Safety. This is 
corresponding to about 20 operating commercial nuclear power plants and 
several nuclear research centers, the number of plants under construction 
is decreasing. 

The total costs for supervision and control including the great amount for 
the selfcontrol measures of industry are about 8 % of the whole investment 
costs /2/. The costs for the regulatory inspections are charged to the industry 
and are contained within these number. They are about 1 - 2 % of the total 
investment costs. 

In context with the high quality standard of nuclear power plants, these 
few numbers show, that the primary aim of the inspection philosophy is 
reached: Regulatory inspections should assure that selfcontrol and 
self inspection under all relevant circumstances is performed by the 
applicants of licences. 

Literature 

/' 1 / L. F. Franzen, 
Safety Evaluation and Quality Control during Design, Construction and 
Operation of Nuclear Powr Plants, 
German-Spanish Seminar on Radiation Protection and Nuclear Safety, 
Madrid, Sept. 29 - Oct. 10, 1975 

/2/ Handelsblatt GmbH 
Jahrbuch der Atomwirtschaft, 8. Jahrgang, Seite B 43 

- 7 -



PLANNING OP THE REGULATORY INSPECTION ACTIVITY DÜRING MANUFACT 
DRING, COSTRUCTION AND OPERATION OF THE ITALIAN NUCLEAR PLANTS 

After a brief review of the legal dispositions in force in 
Italy, about the inspection activity, the main criteria for 
the definition of the general inspection programs and of the 
nnnnai programs for each nuclear plant are discussed jointly 
with the choice of the procedures to certify how the inspection 
activity is performed. Information is provided on the alloca-
tion of the nuclear plants into different categories, depending 
upon the risk due to the type of operation, and on the conse-
quent choice of the minimum number of inspections to be perfor-
med in a year's time for each category. 

Après une breve revue des dispositions en vigueur en Italie 
par rapport à l'activité des inspections, on traite le crité-
rium pour la definition des programmes générales et annuels 
d'inspection pour chacune installation nucléaire et pour le 
choix des procedures de certification des inspections. 
On donne des informations en ce qui concerne la subdivision 
des installations nucléaires entre différentes catégories et 
par conséquent le choix du nombre minimum des inspections an-
nuelles à faire pour chacune catégorie. 



1 . INTRODUCTION 

The Italian Law that firstly established regulations 
about peaceful uses of nuclear energy was issued in 1962; the 
article 14 of that law empowered the Government to issue regu-
lations for the safety of plants and the protection of workers 
and the population against risks arising from ionising radiations. 

Hawing regard to this article, the President of the Repu 
blic, on the proposition of the President of the Council of Mi-
nisters, in agreement with the concerned Ministers, having heard 
the views of the National Committee for Nuclear Energy, signed 
the decree n. 185 of 13"

611

 February 1964 establishing regulations 
for the safety of plants and the protection of workers and the 
population. 

Briefly examining this Decree, after the construction 
permit is granted by the Ministry of Industry, (Or the clearance 
certificate for such construction as regards nuclear safety and 
health protection, in the case of nuclear power plants,)article 
42 first establishes the technical control of CNEN on the con-
struction of any part of the plant which has been indicated by 
CNEN itself as relevant in the nuclear safety and health prote-
ction context. 

This technical control obviously follows the approval 
given by CNEN to the design of the said parts, and, since this 
approval is granted at system level rather than at component 
level, it is evident that the word "construction" applies also 
to the fabrication of the components in the workshop, including 
later on their installation on site. 

Rules and criteria for carrying.out this technical con-
trol following the system approval up to the installation of 
components of ü ß system itself, are published in a technical 
guide and they are obviously based on the use of Q.A. criteria 
that give a very strong support to the inspection activity. 

In fact it is established that the technical control is 
actuated hy control points during the usual design steps and 
particularly, but not only, at pretedermined hold points that 
CNEN puis down in the design approval. 

Whenever, during the technical control activity, it is 
found that the design documents listed in the Q.A. Program, 
approved together with the "detailed plan", are missing, in-
complete or inadeguate to demonstrate the compliance of the 
design to the approved criteria, CNEN informs the holder of 
the authorisation about the found discrepancies and the rele-
vant reasons and in the same time all the actions depending 
on the result of the hold point not satisfied must he stopped 
till the corrective actions are carried out. 



The following articles 44 and 45 establish the complian 
ce on non nuclear and nuclear tests. Besides article 46, defi-
ning administrative procedures about official reports to be 
prepared at the end of each test, there is article 51 relating 
to the operating licence to be granted at the end of the nucle 
ar tests and subjected to an undertaking to observe the technl 
cal specifications given by CHEN which is responsible for ensu 
ring their observance. 

As we can see, the inspection activity of CHEN is clear 
ly defined in the Decree n. 185/1964 and is particularly poin-
ted on fabrication, construction, commissioning and operation 
of the nuclear plants. 

2. INSPECTION PLANNING 

2.1 general Program 

The CHEN Safety and Radiation Protection Directorate 
has the responsability to perform all the duties committed to 
CHEN by Laws and Decrees in power in the field of safety of 
plants and protection of workers and the population and in 
the field of the radioactive materials control. 

The inspection activities in these fields are concentra 
ted in one Division named Inspection Division, where all 
the vigilance activities after the detailed plan approval and 
then during fabrication, construction commissioning and opera-
tiaaaçepUoxied and performed. 

It was the main effort of the Division to set up an or-
ganisation and a number of internal rules in order to carry 
out the committed duties in the most organic and complete way. 

As far as the organisation is concerned, the experience 
has shown the validity of having the technical staff substan-
tially divided into two groups with different activities: 

- people who have the responsability of the coordination 
of the inspection activities from manufacturing df 
component up to operation of the plant, and this can 
be done by one person either for each plant or for a 
group of plants of the same type. These people can 
call in specialists whenever particular technical pro 
blems arise, that is, 

- people who have special qualifications in different 
areas, such as mechanical, electrical and instrumen-
tation, civil works, radiation protection, and so on 



Another problem is that related to resident inspectors. 

Inso far experience has shorn that it is not necessary 
to have resident inspectors during fabrication of components 
in different workshops, even if in the future the opposite could 
be true, in the case of a wide national program of nuclear po-
wer stations. This could be for instance the case of having s£ 
me pressure vessels manufactured at only one big national Indu 
stry, really capable to do the job. 

On the contrary, during construction on site and during 
commissioning, - and this was done from the first power station 
built in Italy up to now,- at least one inspector is present on 
site and this has shown many advantages in speeding the works 
up. 

The inspectors are sent to the site from the begi.rmi.ng 
of construction up to full power of the plant; of course in 
the early period of construction they will be mainly speciali-
sts in civil works and mechanical construction, and later on in 
other fields of interest according to the construction or commis 
sioning program. 

Obviously all the activities performed by resident in-
spectors are carried out in the frame of inspection programs 
established in advance. 

More generally speaking, for each nuclear plant, the 
technical control is carried out within the frame of a "Gene-
ral Inspection Programm" which establishes general criteria, 
the main controls to be performed and their related periodici-
ty, and an "Inspection Programm" giving more details about the 
technical aspects of each single inspection together with an 
approximate time schedule. 

Obviously the Inspection Programme in prepared in line 
with the criteria established in the General Inspection Program 
me, as for the number and the aim of the inspections are con-
cerned. 

In addition to these Programmes which refer to the ordi 
nary technical control, there is also an extraordinary control 
which is performed outside these inspection Programs" and is 
requested by particular reasons. 

This could be the case for example, to verify the ful-
filment of measures given during previous inspectiom or in 
case of abnormal occurrences, or accident, on request of the 
competent Legal Authority. 



The technical control, either ordinary and therefore iii 
s er ted in a fixed program, or extraordinary, is performed by 
means of

 l

lnspection^
,
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n

verificationä
,
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The "inspections%perfoimed by CNEN people having the 
qualification of inspectors as stated in art. 13 of DIR n. 185/ 
64, are performed with the aim to ascertain the observence of 
g.1,1 the regulations in the field of nuclear safety and radia-
tion protection. 

In the exercise of their functions, CHEN Inspectors are 
officials of the Judiciary Police. 

The verifications, carried out by CNEN people mainly 
with-out the inspector's qualification, are performed with the 
aim to obtain data and information and/or to acquire technical 
elements of judgment. 

In this last type of activity are framed the Q.A. veri-
fications, used to ascertain the implementation of the obliga-
tions assumed in the Q.A. Program by the construction or opera 
tion permit holders. 



2.2 Manufacturing and Construction 

The technical control during manufacturing and 
construction is carried out in the factories of many suppliers 
and on site during the systems assembly and test. 

The effeort made in arranging and applying an "Inspec-
tion Program" less or more wide, depends on the component*s 
class and tries to ascertain the normal development of all the 
activities that, mainly technical or administratives, are 
deemed relevant to the quality of the product. 

Generally in performing these works the CNEN inspectors 
make use of special ceck lists so that the different qualifica 
tion or the different skill of each inspector can't absolutely 
affect the result of the inspections. 

The system adopted for the preparation of inspection 
programs is that to divide, in respect to this activity, the 
different components in the following two groups : 

- components of systems necessary for scramming and 
isolating the reactor, and whose failure or damage 
could produce a significant release of radioactivity 
to the enviroment; 

- all other components of systems defined relevant 
for safety or radiological protection. 

For components of the first group, besides the normal 
activity performed to verify the correct implementation of the 
Q.A. Program, the inspections are fixed in coincidence to 
operations, either of manufacture or of test, considered of 
particular significance for reaching an high standard of 
quality. 

As a minimun, so many inspections are to be performed 
as many are the procedures of fabrication and testing during 
the whole process of manufacturing. 

For the second group components, attention is paid to 
tests operations only. 

During the scheduled inspections the inspectors use 
to attend not only the programmed operation or test, but also 
to make a series of wide verifications so that it is possible: 

- to ascertain that,all the operations not witnessed 
are performed in agreement with the procedures 
indicated in the "Test and Inspection Plan"; 

- to verify that all the special forms are filled-up 
in complete way and later-on filed; 



- to evaluate the proceding of the works on the basis 
of all the documentation collected in the Q.Â. file. 

During construction on site, the controls are increased 
in two special areas like the stores of the different contrac-
tors and sub-contractors and the actuation of the clean 
conditions of the componènts. 

While the attention paid to the stores seems obvious, 
for the cleanliness need, I will remember that during the 
installation period the constructors try always to gain time 
for reducing the delays accumulated during the manufacturing 
period, and then it very often happens that the installing 
and assembling of very delicate components (like relays, 
switches, etc.) begins before the end of the civil works. 

For this reason, if we do not want to loose all the 
efforts made during manufacturing to obtain wery good compo-
nents, it is necessary to pay particular attention to the 
good preservation of the components installed and also to 
partecipate in the planning of the installation works. 

2.3 Commissioning 

As it is accepted in all countries, in Italy too, 
CHEN follows with great care the test period before operation 
of the nuclear power plants and in agreement to the D.P.R. 
18^/64, although the carrying out of the tests is the responsi 
bility of the holder of the authorisation, CNEN follows 
different criteria regarding the test procedures, depending on 
the type of test itself. 

In fact, while the tests done immediately after 
systems assembling are performed on the base of tests instruc-
tions prepared or accepted by the construction permit holder 
only, the combined tests and the nuclear tests for power 
increase are performed on the basis of tests instructions and 
specifications discussed and approved by CNEN. 

For the execution of these tests, as for the previous 
period of manufacturing, CNEN prepares an Inspection Program 
that defines the inspection points not only for the tests 
performance but also to verify the correct application of the 
technical specifications approved. 



2.4 Operation 

When the satisfactory outcome of the nuclear tests is 
obtained, the operating permit is granted and then CNEN sets up 
an inspection program to ascertain that the holder of the 
operating permit observes the operational limits and conditions 
fixed, together with the regulations contained in the D.P.R. 
185/64. 

To prepare the different inspection programs correlated 
to the different peculiarities of the variuos plants and to 
the importance of the rules to be followed, it was decided to 
group the plants in 3 main categories: 

power plants, research reactors, irradiated 
fuel reprocessing plants, plants for the 
preparation and fabrication of special fis 
sile materials and nuclear fuels; 

sub critical nuclear apparatus, special 
fissile materials and nuclear fuels stores; 

other plants intended for industrial pur-
poses or scientific research, containing 
significant radioactive sources or for 
producing ionizing radiation of significant 
power. 

Limiting the attention on the category A plants only, 
in order to establish the control intervals and decide the to-
tal number of the recurring inspection in one year, these 
plants are grouped in four different groups depending on the 
power level for reactors, and on criticality risks for fabrica 
tion or reprocessing plants. 

So, in group n. 1 there are : 

- reactors of maximum power 1MWT; 

- plants for preparation and fabrication of special 
fissile materials and nuclear fuel not containing 
plutonium; 

in group n. 2 there are Ï 
- reactors of power between 1 and 15MWT 

- plants for the preparation and fabrication of 
nuclear fuels containing plutonium; 

i n

 group n. 3 there are : 

- reactors of power between 15 and 1000MWT 

- plants for irradiated fuel reprocessing; 

Category A; 

Category £: 

Category C: 



in group n. 4 there are Î 

- reactors of power above 1000 MWT 

The main areas of verification which the inspections 
are aimed to, are : 

(a) Technical specifications, with the following sub-
division: 

a1 plant characteristics 

a2 manual protection systems 

a3 semi-automatic protection systems 

a4 totally automatic protection systems 

(b) records of all phases of the operation; 

(c) organisation and functions of the staff responsible 
for the direction, operation and maintenance of the plant; 

(d) constant attendance at the plant of key personnel; 

(e) Works Advisory Council on Safety; 

(f) nuclear emergency. 

For the four groups of plants of category A the month 
interval beteween different verifications to be done in one 
year time operation are summarised in the following table : 

TABLE I 

PLANT VERIFICATION AREAS 

GROUP 
a1 a2 a3 a4 b c d e f 

1 12 12 12 12 12 12 12 12 12 
2 12 12 12 6 6 12 6 6 6 
3 12 12 8 4 4 8 4 4 4 
4 12 6 3 3 3 6 3 3 3 



It looks slightly different in the field of the health 
protection of workers and the population. 

These two tasks are attributed by law to the Ministry of 
Health, even if CHEN sets up yearly a special program suitable 
from one side to ascertain the accomplishment of the regulations 
listed in the technical specifications and from the other to ma 
ke a general evaluation of the health physics and medical super 
vision of protection of workers. 

In general one verification for year is deemed adeguate. 

3. OPERATING REPORTS. 

As explained before the technical control is performed 
at fixed time intervals and so, as in other countries, it was 
deemed necessary and suitable to request the holders of the 
operating licence to send to CHEN operating information in an 
established way, previously agreed upon. 

These information are concentrated in an half-yearly 
report about the general performance of the plant and in spe-
cial forms to be sent to CHEN in a case of abnormal operation 
of a selected number of components. 

With the half-yearly report the holder of the operating^ 
licence is requested to express a judgment on the operating 
experience and on the maintenance problems supported by the in 
formation on which the judgment is expressed. 

With the information contained in the special forms it 
is possible to decide and perform unplanned inspections and 
verifications in conjunction with particular occurrences of the 
plant life. 

4. CONCLUSION. 

Prom these short revew of the inspection activity plan-
ning it is possible to see how the CNEN did the maximum effort 
to rationalise the problems connected to the inspection activi 
ty. 

The experience till now gained in the construction and 
operation side is quite extensive so we believe that just small 
adjustments to the existing procedures will be done; in the field 
of design, on the contrary, the procedures are still under veri 
fication and it is therefore possible that some adjustments will 
be made in the future. 



REGULATORY INSPECTION IN SPAIN 

L . Alvarez de Buergo 
Departamento de Seguridad Nuclear de la JEN 

Esta Comunicacion trata de las misiones que la legisla-
cion espanola encomienda a la Junta de Energia Nuclear con rela-
cion a la evaluacion de riesgos e inspeccion de las centrales nu-
cleares y del transporte de combustible para las mismas. Con el 
fin de llevar a cabo tales misiones la Junta de Energia Nuclear 
tiene un departamento especializado dentro de su organizacion de-
nominado Departamento de Seguridad Nuclear. 

Por ultimo se hacen comentarios sobre la experiencia ad 
quirida. 

The report deals with the missions that the Spanish Le-
gislation commends to the Junta de Energia Nuclear with reference 
to evaluating the hazards and inspections of nuclear power plants 
and the transport of nuclear fuels for these installations.. In or 
der to carry out these missions, the Junta de Energia Nuclear has 
a special department within its organisation, known as the Nuclear 
Safety Department. 

Finally comments are made refering the actual experien-
ce acumulated. 



1. CREATION OF THE NUCLEAR ENERGY BOARD (JUNTA DE ENERGIA NUCLEAR, JEN) 

When the future importance of nuclear energy, as a source 
of energy supply was foreseen in our Country - which is poor in 
energy sources required for development - the Spanish Government 
created the Nuclear Energy Board (JEN) by a Decree dated October 
21st, 1951. This Organization, which depends on the Presidency 
of the Government, was in charge of all that referring to peaceful 
applications of nuclear energy, such as: basic and applied invest-
igation, promotion of industrial development, safety and protection 
against ionizing radiation, training of specialized personnel and 
acting as an Advisory Board to the Government. In order to fulfill 
such missions, the National Nuclear Energy Center (where the Meet-
ing is held) was built in Madrid together with other installations. 

2. NUCLEAR ENERGY LEGISLATION 

During the fifties, a set of legal provisions were estab-
lished, constituting the legal framework which permitted invest-
igation and exploitation of radioactive materials, possession and 
use of radioisotopes in medicine and industry, etc. This legislat-
ion together with the creation of JEN paved the way for completing 
this new technology's technical and legal infrastructure. Thus, 
the conclusion was reached that it was necessary to prepare a law 
which would encompass all the future legislation on nuclear energy, 
giving it the necessary flexibility and scope so that, while con-
taining all the basic legal principles, it would permit future 
development of all the nuclear activities. The draft of this law 
was drawn up by JEN and after being discussed in Parliament, it 
was confirmed by the Chief of State on April 29th, 1964, under 
the title of Law 25/1964 on Nuclear Energy. We wish to point out 
that for drawing up this law, the laws referring to this subject 
existing in foreign countries were taken into consideration. 
Chart I shows the law's structure by chapters and the most import-
ant aspects of its contents. 

Law 25/1964 on Nuclear Energy governs all the activities related 
to nuclear and radioactive installations, mining, transport of 
radioactive minerals and nuclear ships and airplanes. The law 
only contains a wide scope summary of the principles to be devel-
oped in the future in the form of applicable regulations which 
will be easier to up-date when experience and evolution in tech-
niques so require. Up to the present time, two regulations have 



been published which are called Regulation on Nuclear Risks Cover-
age (1967) and Regulation on Nuclear and Radioactive Installations 
(1972). Charts II and III outline the structures of these two 
regulations and comments on same. At the present time, a draft 
of the latest foreseen regulation is being drawn up and it refers 
to protection against ionizing radiation. 

MISSIONS THAT THE LAW ON NUCLEAR ENERGY ENTRUSTS TO THE NUCLEAR 

ENERGY BOARD • 

The object of the Law is defined in its first article 

which states: 

a) To promote the development of peaceful applications of nuclear 

energy in Spain and regulate its being put into practice 

within the national territory. 

b) To protect lives, health and property against the dangers 

derived from nuclear energy and the harmful effects of ionizing 

radiation. 

c) To govern application in the national territory of the inter-
national engagements subscribed to and ratified by Spain 
regarding nuclear energy and ionizing radiation. 

The Law commends the Ministry of Industry to execute its 
precepts, without this affecting specific tasks which other State 
or local Administrations may have. The Ministry of Industry, through 
the Energy Administration Board, (Direcci6n General de la Energla), 
is in charge of administrative processing of authorizations, impo-
sition of technical and legal conditions to which the authorized 
activity must comply, and the imposition of administrative penalties 
for non-fulfillment. 

The Nuclear Energy Board (JEN) reports to the Minister of 
Industry in its capacity as an autonomous technical organization 
with its own legal personality and its mission is to promote, orient 
and direct studies, experience and work leading to the development 
of peaceful applications of nuclear energy with national objectives 
and promotion of a nuclear energy equipment and material industry. 

* Actually denominated Ministry of Industry and Energy. 



The following specific missions related to nuclear safety 

contemplated in the Law are as follows: 

- Advisory Board to the Government, through the Minister of 
Industry, in matters related to the Law. 

- Presentation of à preceptive report to the Ministry of Industry 

regarding the petitions referring to matters related to peaceful 

applications of nuclear energy. 

- Analysis of the risks and intrinsic safety, as well as inspection 
of nuclear and radioactive installations in this regard. 

- Counselling the Courts of Justice in matters of nuclear risk and 

damages. 

- Surveillance in the distribution and use of radioactive isotopes. 

- Surveillance of investigations, mining operations and concent-
ration plants where radioactive minerals exist or where the 
minerals are accompanied in any proportion with other radioactive 
minerals. 

- Proposal to the Minister of Industry of regulations regarding 
protection against radiation and general measures promoting the 
applications of nuclear energy. 

Some of the missions mentioned are already being developed 
under the Regulation on Nuclear and Radioactive Installations 
(Chart III) which govern the rules for administrative authorizations 
in that which refers to siting, planning, construction, assembly, 
checking, starting-up and operating phases of the nuclear and radio-
active installations; the granting of licenses to the plants' 
operating personnel; inspection and surveillance of construction 
and operation of the installations and during the transport of 
nuclear fuels and other radioactive materials. These missions are 
always focused towards reducing the risks inherent to nuclear energy, 
to the greatest possible extent, and in general to all ionizing 
radiations. 

As already mentioned, in all cases, the executive resolutions 
correspond to the Minister of Industry and by Delegation to the 
Energy Administration Board, with JEN being in charge of issuing 
preceptive judgment and inspection statements. In order to better 



fulfill these missions, JEN has a technical staff of experts avail-
able, which is called the Nuclear Safety Department and which reports 
directly to JEN's Executive Director. The Department presently 
consists of three Operative Units, a Standards Service and a Perm-
anent Secretariat for granting Operating Licenses (Chart IV). 
Hereunder, we are describing the specific tasks of each one. 

3.1.-Evaluation Operative. Unit 

- Evaluation of the files relative to applications for authorization 

of nuclear and radioactive installations, radioactive material 

transport, homologation of equipment for radioactive purposes, 

and drawing up proposals, in each case, to the reports and 

regulations to which the present legislation refers. 

- Evaluation of the site, project, construction, verification 

and operation of nuclear and radioactive installations and of 

modifications introduced for analyzing inherent risks and those 

derived from operation as well as nuclear damage caused by fore-

seeable accidents. 

- Evaluation of the characteristics of radioactive material trans-

ports and of the conditions in which they are carried out, in 

order to detect the inherent risks and those derived from trans-

port, as well as nuclear damages caused by foreseeable accidents. 

3.2.-Inspection Operative Unit 

- Inspection of nuclear installations in the planning and construct-
ion stages and surveillance of pre-nuclear verification, inclu-
ding the owner's organization with regard to quality assurance, 
as well as inspection of the manufacturing process and homolo-
gation tests of nuclear components in the factory. 

- Inspection of nuclear installations in operation - whether in 
provisional or final operating license stages - including verif-
ication of the fulfillment of the authorization contents, oper-
ating specifications and other preceptive documents, plus eval-
uation of periodical and non-periodical operational reports. 

- Inspection of radioactive installations and radioactive material 

transports, including inspection during construction and operation 

of the installations, as well as evaluation of its operational 

reports. 



3.3.-Radiological Protection Operative Unit 

- Estimate the radiological capacity of the nuclear and radio-
active installations' areas of influence. 

- Estimate the maximum admissible disposal limits for radioactive 
waste from the nuclear and radioactive installations, and 
analysis of the radiological consequences of accidents. 

- Estimate the radiation dose received by professionally-exposed 
persons, by the population and environment as a consequence of 
the nuclear and radioactive installations' operations. 

3.4.-Standards Service 

- Preparations of proposals of standards to develop the nuclear 

regulations currently in effect, including the contents of the 

different perceptive safety documents, operational personnel 

qualifications and requisites as well as the contents of the 

periodical and non-periodical operational documents. 

- Preparation of guidelines and procedures relative to siting, 
project, construction, verification and operation of nuclear 
and radioactive installations and radioactive material transport, 
in such a way that the nuclear safety of the installations 
and radiological protection of persons is guaranteed. 

3.5.-Permanent Secretariat for Granting Licenses to Operating Personnel 

- Processing of license applications for Supervisors and Operators 
and Chief of Protection Service against Radiation in nuclear and 
radioactive installations. 

- Preparation of the subjects to be included in the exams as well 
as evaluation of both practice and theory tests and recommend-
ations for granting licenses. 

4. NUCLEAR SAFETY DEPARTMENT ACTIVITIES IN RELATION TO NUCLEAR 
INSTALLATIONS 

In the Law on Nuclear Energy, nuclear installations are 
defined and in the Regulation on Nuclear and Radioactive Instal-
lations the procedure for obtaining administrative authorizations 
is established. 



By means of the required authorizations and inspection, the 
nuclear safety control and radiological protection of authorized 
activities is carried out. The formalities and established pro-
cedures require the applicants to present, in each case, the nec-
essary technical documentation to prove the suitability of the 
project presented, the adequacy of the site chosen, including all 
data, studies and tests necessary in this regard. 

. Sequence of Activities 

The nuclear power plants must obtain the following authori-
zations from the Energy Administration Board, as shown in Chart V: 

a) Prior authorization - This is an official recognition of 
the proposed objectives and of the chosen site that allows 
the interested party to apply for the installation's 
construction permit. 

b) Construction permit - This allows the applicant to carry out 
construction of the installation in accordance with the 
project approved and to request execution of pre-nuclear 
verification (Tests prior to loading nuclear fuel into the 
core). 

c) Starting-up authorization - In order to start-up the nuclear 

installation, the following must be obtained: 

- A provisional operating permit, which entitles the owner 
to carry out nuclear tests, namely tests and verifications 
to be carried out in the installation after the nuclear 
fuel has been loaded, and including all the different phases 
of experimental operation that permits obtaining the basic 
data to evaluate the installation's nuclear safety. 

- A definite operating permit, once the installation has been 

satisfactorily checked out. 

In orocessing each one of the above-mentioned authorizations, 
the Nuclear Energy Board is to issue a preceptive safety report 
which must be sent to the Energy Administration Board so that the 
latter may take a decision on the requested authorization. The 
technical documentation presented by the applicant to the Ministry 
of Industry to support his application is examined and evaluated 
before preparing this report. At the same time, contacts and work 
meetings are held with the applicant and any additional information 



deemed necessary to carry out their mission is requested, as well 

as visits to the site and inspection during construction and oper-

ation stages. The Nuclear Energy Board can also request, if con-

sidered necessary, advice from specialized organizations both dom-

estic and foreign. 

The prior authorization request must be accompanied by the 
following documents, amongst others: Descriptive Report of the 
proposed installation; characteristics of the selected site; 
preliminary chart of the foreseen organization to supervise the 
project and guarantee the necessary quality during construction. 

The location is analyzed from a nuclear safety and radio-
logical protection point of view, taking into consideration 
its demographic, hydrologie, météorologie, sismologie, geologic 
conditions, etc., and possible radiological consequences derived 
from the installation are evaluated both under normal working 
conditions and in case of accident. As a result of this study 
and in view of the statements received during the period of public 
information, which is established for 30 days by the Provincial 
Delegation of the Ministry of Industry where the installation will 
be located, a report on the application as well as on the analyzed 
site is issued proposing the limitations and conditions which are 
considered adequate and which should be incorporated in the author-
ization, which also establishes a maximum period of time for req-
uesting the construction permit. 

The application for a construction permit must be accompanied 

by the following documents, amongst others: general installation 

project; preliminary safety study (PSAR). 

The preliminary safety study is analyzed and evaluated from 
a nuclear safety and radiological protection point of view. This 
study must contain precise data on the location's characteristics 
which completes and up-dates the information presented in the prior 
authorization request; description of the installation, including 
criteria of the systems design or components upon which the instal-
lation's safety depends; analysis of foreseeable accidents and 
their cor sequences; justification that the installation does not 
represent an undue risk for the population during normal operation; 
foreseen organization for supervising the project and quality 
assurance; foreseen organization for operation and personnel train-
ing. As in the previous case, the safety report on the application 



is issued once all the documents are analyzed and additional info-
rmation, if considered necessary, has been requested from the app-
licant with whose representatives working meetings are frequently 
held. If the report is favourable, the limitations and conditions 
which must be incorporated in the corresponding authorization are 
established and mentioned in same. 

Before proceeding to loading the fuel in the installation, 
the owner of the construction permit is required to carry out a 
test program which will confirm the adequate performance of the 
components, equipment and systems which make up the installation 
and which have been manufactured, built and assembled in accordance 
with a pre-established quality assurance program. 

This test program, called Pre-nuclear Verification of the Instal-

lation, must be specifically approved by the Energy Administration 

Board. 

During construction, the JEN inspectors will periodically 
visit the site to check the fulfillment of all projsct specifications 
and conditions and to witness the execution of selected pre-nuclear 
tests. The inspectors also visit the factories where the different 
components related to the installation's safety are being manufactured. 
After each one of these visits, a report is issued. 

The application for provisional operating authorization must 
be accompanied by the final safety study (FSAR); proposals must 
also be prepared in relation to the technical specifications to 
be followed during the installation's operation, planning of fore-
seeable emergencies, operating regulations and radiological pro-
tection standards. All these documents are analyzed and their contents 
discussed with the applicant. At the same time, results of the 
checks carried out in the installations are reviewed, especially 
those corresponding to incorporated technological safeguards, and 
one global inspection of the installation is finally carried out. 
The applicant must also present a detailed progrûm of the foreseen 
nuclear verification, which is evaluated and discussed with him. 

Once it has been verified that the installation is completed 
and that the pre-nuclear checks have been carried out, and that 
the adequate personnel is available and licensed, and that the 
contents of the documents are satisfactory, JEN issues a preceptive 
report to the Ministry of Industry proposing, if this is the case, 
that the provisional operating permit be granted, with certain 
limitations and conditions. During exploitation, the inspectors 



often visit the site in order to verify whether the program 
containing the different tests and checks which have been app-
roved are in effect being carried out and whether the specifications 
contained in the documents as well as the limitations and condit-
ions established are being fulfilled. 

In order to obtain the definite operating permit, the app-
licant must prove that he has carried out the nuclear verification 
in a satisfactory and complete way. He must also prove that the 
contents of the proposed documents are adequate or propose the 
alternate modifications. JEN analyzes these documents once again 
and issues their preceptive report to the Ministry of Industry. 

During the construction stage of each installation, the Energy 
Administration Board designates a Committee, called Coordination 
Committee, formed by representatives of the Administration, of the 
City Hall where the installation is located, and of the Electric 
Company, owner of the installation. The main objective of this 
Committee is to advise the interested parties of those aspects of 
the project's execution which could affect the public interest and 
safety, and outside experts, proposed by the Committee members 
may be summoned to their meetings for this purpose. 

4.2. Required Efforts 

The Nuclear Safety Department has a considerable amount of 
experience in the fulfillment of their mission of evaluating 
risks and inspecting nuclear and radioactive installations and 
radioactive material transports. 

With regard to the nuclear power plants, this experience 
consists of three plants in operation for quite a few years now, 
7 units in advanced construction stages (two about to start pre-
operational tests), 7 units whose construction is about to be 
started or has already been initiated, and several other units 
still in different planning stages. The total power authorized 
is about 15,000 MWe, of which 1,100 corresponds to the units in 
operation. Furthermore, prior authorization for a fuel element 
factory, for light water plants, has recently been studied. 

In relation to the domestic manufacture of mechanical comp-
onents, electric equipment, instrumentation and control units, 
their installation or assembly and construction of containment 



buildings, considered as nuclear-types in power plants, more than 
150 applications have been analyzed and on the other hand in our 
Country there are about 600 radioactive installations, most of them 
having several years operating experience. A considerable experience 
has also been accumulated in evaluating the risks and in inspection 
of radioactive material transport. 

Chart VI shows the accumulated experience of the Nuclear 
Safety Department, classified by activities. Based on this exper-
ience, the data regarding the effort considered necessary for each 
activity has been obtained. Chart VII shows the efforts corresponding 
to a LWR nuclear plant of about 1000 MWe, which are equivalent to 
1,350 weeks x man, professionals, for the whole process until normal 
commercial operation begins. 

If an effective work activity of 45 weeks/year (deducting 
holidays, illness,training course assistance, etc.) is considered, 
the effort required for the authorization of a nuclear plant, of 
a proven type, is about 30 men x year, an effort which is distributed 
over a period of 8 to 9 years, although not in a uniform manner. 
On the other hand, the surveillance and control during the commercial 
operation is about 65 weeks/year/man, in other words 1.5 men. 

EVOLUTION OF THE NUCLEAR SAFETY DEPARTMENT 

The present Nuclear Safety Department was created under the 
name of Nuclear Safety Service in 1958 as a consequence of the 
starting-up of a 3 Mw thermal swimming pool-type reactor that was 
installed in the National Nuclear Energy Center. In the period 
from 1959-1961, the Nuclear Safety Service analyzed some aspects 
of the two Argonaut type training and investigation reactors built 
by JEN for two Universities. By that time, the Service was con-
stituted by two specialists in nuclear safety. Between 1961-1965 
the Service participated in evaluating the safety of a thermal 
reactor and a fast reactor, both experimental with zero power, 
that were built by JEN, and also in evaluating the remaining JEN 
installations. 

When the construction of nuclear power plants began in 1965, 
the Service was reorganized to meet the objectives that the Law 
on Nuclear Energy had commended to JEN. 



Since 1965, up to the present time, the so-called Nuclear 
Safety Service has evolved in administrative importance and at 
the present time it has the highest administrative rank within 
the JEN, namely that of Department. This development has been 
forced by the Spanish nuclear program which is shown on Chart VI. 
However, the increase in the number of specialized personnel has 
remained behind in relation to the effort which should be carried 
out, as shown in Figure 1, which includes not only the èffort 
corresponding to activities considered in Chart VII but also to 
others of technical support, such as the development of nuclear 
safety standards and guidelines on nuclear activities, program 
initiation and calculation models, participation in commissions 
and international work teams, etc. 

Therefore, the situation is critical and there are hopes 
that in the near future the Government will authorize the hiring 
of necessary personnel (in principle it seems we sHall get 
authorization to increase the staff by 13 people). This unbalance 
between the needs and available personnel will become more serious 
in the immediate future because, even in the supposition that 
we could now hire all the necessary personnel, the training period 
required is at least two years and on the other hand, the persons 
required to train the new personnel would havç to leave part of 
the tasks they are doing at the present time. We have been able 
to partially overcome this situation by counting on the assistance 
of personnel from other departments in JEN in order not to paralyze 
the authorizations program. 

NUCLEAR POWER PLANT INSPECTIONS 

The Law on Nuclear Energy and the Regulation on Nuclear and 
Radioactive installations provides that legal and technical constr-
uction, checking and operation of a nuclear power plant is the 
responsibility of the plant's owner. The Administration insures 
the feasibility of the project and the competence and capacity 
of its personnel so that the plant does not represent an undue 
risk to human beings, by evaluating the documents which were pre-
sented throughout the authorization process, which was mentioned 
above. However, in addition to the evaluation and to duly protect 
the public, the legislation establishes the need for an inspection 
team whose main mission is to check that the technical conditions 
established in the different authorizations granted by the Ministry 
of Industry are being strictly fulfilled. 



In Section 3, we stated that the inspection mission, in that 
which refers to nuclear safety and radiological protection, is 
entrusted to JEN by a legal mandate. Inspection of the plant's 
conventional systems is commended to the Provincial Delegation 
of the Ministry of Industry where the plant is installed. 

JEN's inspection activities are basically as follows: 

- Check that the installation is being built in accordance with 
the approved project, following the guidelines, standards, 
codes and specified conditions. 

- Check that all the equipment, components, and systems have been 

manufactured with the necessary quality. 

- Check that the tests results satisfy the project requisites. 

- Check that the installation's operation fulfills and does not 
surpass the limits and conditions imposed by the authorization. 

- Check that there is an adequate organization of personnel capable 

of operating the installation efficiently and safely. 

- Check that the operating personnel possess the required operating 
licenses (Supervisor and Operator) and that all persons who 
intervene in the operation fulfill their tasks with responsibility 
and efficiency. 

- Check that the quality of the equipment, components and systems, 
as well as their operating characteristics, does not deteriorate 
throughout the life of the installation. 

The inspection activities were established in JEN, with their 
own identity towards 1967, within the then-called Nuclear Safety 
Service. At that time, the construction of the "José Cabrera" 
nuclear power plant was very advanced and therefore these activities 
started with the pre-operational (pre-nuclear) tests, continuing 
with surveillance and control of the starting-up and commercial 
operation phases. A similar action was carried out in the second 
nuclear power plant, "Santa Maria de Garona". In these two plants, 
the surveillance and control activities during construction were 
carried out, to a certain extent, by a Work Group belonging to 
the Plants' Coordination Committees. 



In the third and last plant, the Vandellos Nuclear Power 
Plant, which was built as a "turn-key" plant, as were the other 
two already mentioned, inspection activities began from the begin-
ning of the construction stage and followed through the different 
phases with increasing dedication and specialization, as by this 
time we had inspectors who were experts in civil construction, 
mechanical components and nuclear steam supply systems. 

The inspection service has gone through subsequent reorgan-

izations until reaching the present organization as the Inspection 

Operative Unit, integrated by the three groups which appear in 

Figure 4, and whose missions are indicated in Section 3.1. 

6.1. Inspection Activities during nuclear power plant construction 

The activities are carried out in accordance with the 

written procedures and take place in the following phases: 

6.1.1 Prior Authorization 

The Prior Authorization application is analyzed in relation 

to the preliminary organizational scheme foreseen for super-

vising the project and guaranteeing quality during constr-

uction. Meetings are held with the applicant's-represent-

atives in order to find out more about the aspects of their 

organization and finally detailed checks of the applicant's 

statements are carried out. As a consequence of the above 

activities, JEN proposes to the Energy Administration Board, 

if necessary, incorporation in the prior authorization of 

conditions related to quality assurance, to the applicant's 

organization, to contracting the main supplier, to design 

engineering, to the civil construction contractors, to 

manufacturing and assembly of the components. 

6.1.2 Construction Permit 

The Preliminary Safety Study (PSAR) is analyzed in relation 
to the quality assurance program, classification by nuclear 
types of the components and structures, applicable rules in 
each case and change of design with regard to the plant used 
foi reference purposes. The technical specifications of 
the various contracts established in relation to quality 
assurance during construction are also analyzed. 

An inspection is carried out to check the applicant's fore-
seen organization for supervision of the project and quality 
assurance during construction as well as his technical files. 
A visit is also made to the construction site. 



JEN proposes to the Energy Administration Board the incor-
poration in the construction permit of any conditions 
related to the documentation to be submitted during the 
plant's construction stage. 

6.1.3 Construction itself 

During this phase, the inspectors check that the conditions 
contained in the Construction Permit are being fulfilled, 
by visits to the owner's offices, to the plant's site and 
to the factories authorized by the Energy Administration 
Board to supply components. 

The frequency of the inspections are three to four a year 
per plant and usually an average of three persons participate 
including the inspectors and experts in different fields 
(civil construction, mechanical and electrical components, 
assembly, tests, etc.). During the inspection visits, the 
following aspects are revised and checked, amongst others: 
project organization and quality assurance; advances or 
delays in the established schedule and the causes for same; 
changes in design; availability of standards, codes and 
guidelines; quality assurance document file; construction 
status; equipment reception area; list of materials received 
and shipped, and various aspects, depending on the construct-
ion status. 

The object of the visits to the factories where the nuclear 
components, destined to the plant, are manufactured, is 
to check that the conditions in the corresponding manufacturing 
authorizations are being fulfilled. 

6.1.4 Pre-nuclear Tests 

The inspectors check the pre-nuclear test program submitted 
by the owner and approved by the Administration to see that 
it is being followed step by step. In this regard, the tests, 
their objectives, procedures to be followed, data to be reg-
istered during their execution as well as discrepancies 
berween the foreseen results and those obtained, are analyzed. 
In addition to being present during specific tests which are 
established in the program, the results that are being ob-
tained during same are reviewed and the inspectors are also 



present in other tests they deem convenient. During the 

final phase of the program, the inspectors are almost 

permanently in the plant. 

Once the construction is completed and the pre-nuclear tests 
carried out, an inspection prior to granting the provisional 
operating permit is a legal requisite. 

6.2. Inspection during nuclear power plant operation. 

Follow-up of a nuclear power plant's operation starts from 
the time the provisional operating permit is granted, and includes 
the plant's nuclear test program. The inspections are carried out 
to check fulfillment of the program, the permit's special conditions 
and the content of the following preceptive documents; the plant's 
regulations; radiological protection manual; emergency plans; 
technical specifications and applicable administration and general 
rules contained in nuclear legislation. 

Control and surveillance is carried out by means of inspection 
visits to the power plant and andysis of the periodical and non-
periodical reports sent by same; monthly operating reports, reports 
on tests, reloading and in-service inspection; reports on simulated 
emergency situations that the plant must carry out at least once 
a year; and the reports established in case of failures and accidents. 

The inspection activities are carried out during the follow-

ing main phases: 

- Nuclear tests. 

- Provisional and definite commercial operation. 

6.2.1 Nuclear Tests 

These tests include fuel loading into the reactor, critical 
stage approach, as well as the calibrations related to the 
safety systems. 

The nuclear tests can be grouped in the following phases: 

- Open vessel tests (power practically zero) 
Initial heating 

- Power increase tests 
- Guarantee tests (full power demonstration) 



During the nuclear tests, along general lines, inspection 

is as follows: 

- Identification of the system's components, checking 
documents and visually inspecting their condition to 
see if they are in agreement with the project. 

- Confirm that the tests carried out have been executed in 

accordance with the approved procedure and check the test 

results. 

As the nuclear tests take place over a period between three 
to six months, a minimum of one inspection per week is 
carried out and with greater frequency, and even permanence 
at the site, during some of the indicated phases. 

6.2.2 Commercial Operation / 

During the plant's commercial operation period, a control 
and surveillancè is carried out by means of: 

- Normal control inspections. 

- Special control inspections. 

The normal control inspections refer to checking that the 
plant is working within the approved limits and conditions 
and in this regard the operations diary, amongst other doc-
uments, is checked. All significant facts related to the 
plant's operation should be noted in this diary. 

Special inspections are those related to insuring that the 
plant is making the necessary checks throughout its life-
time regarding the condition of the plant's main components 
(in-service inspection). Also, those inspections which 
refer to fuel reloading are also considered as special in-
spections. The number of inspections per plan/ per year 
is about six. 

« 

6.2.3 Checks carried out with reference to the operating personnel 

Prior to loading the fuel in the plant, a sufficient number 
of persons holding supervisor and operator licenses must 
be available. The supervisor is directly responsible for 



the plant's operation and for the activities carried out by 
the operators during each work shift, and the operator is 
responsible for handling the control devices. 

It is the inspector's mission to check that during each 
shift a licensed supervisor and operator are present and 
these shifts are established on a non-interruption basis, 
from the moment the fuel is loaded, independent of the plant's 
condition. The fact that these persons meticulously fulfill 
their responsibilities is also checked. 

6.3. Inspection Reports 

The results of the inspections carried out are included in 
a report which - in accordance with the present legislation - is 
made out in triplicate by the inspector. One copy is sent to the 
Ministry of Industry's Delegation in the province where the inspect-
ion was carried out, and another to the installation owner or his 
representative, who is invited to be present during the inspection, 
to make any statements on the content of the reports which he 
considers relevant and to sign the report. 

The inspectors, as mentioned above, are authorized to have 
experts, who they deem necessary, accompany them during the visits. 
This circumstance will be mentioned in the report. Also, they may 
take samples of substances for testing and analysis which they 
consider relevant, in which case they must leave a control sample, 
duly sealed and marked, if so requested. 

The inspectors do not have the authority to take decisions 
which are reserved for the Ministry of Industry. Independent of 
the actions which could result in administrative infractions on 
an Energy Administration Board, Ministry of Industry or Cabinet 
level, the Provincial Delegation may take - in cases of definite 
risk - the steps it considers necessary to correct the deficiencies 
observed in the installation, in the shortest possible time. In 
the same manner, and for safety reasons, the Nuclear Energy Board 
can also adopt urgent steps considered necessary in order to main-
tain the installation's safety level and both Organizations will 
inform the Energy Administration Board. 

For a clearer understanding, Chart VIII shows the adminis-
trative inspection set-up and processing of the respective reports. 



COMMENTS AND CONCLUSIONS 

1. By the end of last decade, the official inspection of 
nuclear power plants was structured (in what regards 
evaluation and control), in accordance with the missions 
commended to "JEN by the law on nuclear energy. 

2. Great effort has been made on the training of evaluation 
and inspecting staff during the first phase and therefore 
their work began with the start-up of the first two nuclear 
power plants. In whar refers to the third one, Vandellos, 
proceedings and construction started at the same time. 

3. At the beginning of the actual decade and before the 
construction of the so-called second generation of nuclear 
power plants was initiated, it was decided that no authoriz-
ation for construction would be granted until the electric 
company involved would present the adequate technical staff 
duly trained to execute the project. 

4. Special attention has been given to the technical staff 
related to quality assurance, since the owner is the direct 
responsible on the quality of the project before the Admi-
nistration. Under this criteria, the official inspection 
team watches and controls the project, making sure it is 
in accordance with the authorization terms and the regulations 
with no direct interference in the carrying out of the pro—I-
ject. 

5. When the points mentioned before have been achieved, the 
efforts of inspectors were centered on the spanish manu-
facturers and civil work companies who were dealing for the 
first time with the nuclear field. Through a labour to 
national scale, the companies involved were convinced of 
the need on the improvement of their tools as well as the 
reorganization of their staff structure, thus introducing 
in their companies the quality assurance philosophy. 

6. Actually, the official inspection team is paying a better 
and more intensive attention to the engineering companies 
participating in the projects. Especially to the main 
engineering suppliers, bearing in mind the future nuclear 
power plants of the so-called third generation. 

7. We must admit that, in general, the utilities, the manu-
facturers and the civil workers as well as some engineering 
companies have developed a considerable effort applying for 
a qulity which could be compared to the best international 
standards on this kind of services. 



8. The official inspection team is well assisted by its basic 
structure and by its considersble experienced staff on the 
evaluation, surveillance and control fields. However, the 
actual staff is far in number from the minimum staff 
considered as necessary to evaluate, survey and control 
the ambicious- spanish nuclear program. 

ACKNOWLEDGEMENT : The author declares that the contents of this 
Communication are essentially the summary of publications and 
reports made by members of the JEN's Nuclear Safety Depart-
ment and due acknowledgement is made on their collaboration. 



fflTABT Z - BASIC SPANISH NUCLEAR LEGISLATION (PART I ) 

LAW 25/1564 ON NUCLEAR ENERGY (it consista of 97 Articles, classiflad in IS 
chapters). 

CHAPTER DEALS WITH MOST IMPORTANT ASPECTS OF 

ITS CONHLNIS 

I . OBJECT OF THE LAW (DEFINITIONS) To regulate peaceful applications 

of nuclear energy, protect against 

its dangers and damaging affects 

of radiation. 

21. AUTHORITIES AND ORGANIZATIONS WITH 

SPECIFIC NUCLEAR COMPETENCE 

Ministry of Industry and JEN 

(autonomous tschnlcal organlz.) 

III. COORDINATING NUCLEAR INVESTIGATION 

AND TEACHING 

Institute of Nuclear Studies. 

OV. EXPLOITATION OF RADIOACTIVE MINERALS 

AND TT-EIR CONCENTRATES 

Oaclared free and tochno-adminis-

tratlve rules are established. 

ADMINISTRATION AUTHORIZATIONS FOR 

NUCLEAR AND RADIOACTIVE INSTALLATIONS 

Regulation on nuclear end radio-

active installationsliM being 

dra«m-up. (1972) 

V I . SAFETY MEASURES AND PROTECTION 

AGAINST IONIZING RADIATIONS 

Regulation on protection aoainst 

ionizing radiations (being pre-

pared). 

VIZ. CIVIC RESPONSIBILITY FOR NUCLEAR 

OAMAGE 

Objective responsibility, limited 

In its quantity. 

VIII. NUCLEAR RISK COVERAGE Regulation on nuclear risk cover-

age (1967) being developed. 

IX. CLAIMS FOR NUCLEAR DAMAGES 

X . REPAIR OF NUCLEAR DAMAGES, BY 

THE STATE 

Taken before Common Courts. 

When they exceed the coverage 

limit, the Stats subrogates. 

X I . NUCLEAR SHIPS AND PLANES The competent authorities are 

defined. 

X H . NUCLEAR ENERGY INVENTIONS 

(PATENTS AND BRANDS) 

XIII. CRIMES AND PUNISHMENT 

The industrial property of 

same is recognized. 

Specifies nuclear crimes and 
their punishment. 

XIV. ADMINISTRATIVE SANCTIONS ON 

NUCLEAR MATTERS 
Establishes maximum quantities 

and competent authorities. 

XV. FINAL PROVISIONS 



fflTABT Z - BASIC SPANISH NUCLEAR LEGISLATION (PART I ) 

REGULATION ON NUCLEAR RISK COVERAGE (Approved by Decree 2177/1967, it 

consists of 77 articles, classified 

in three Titles) 

FIRST TITLE: Civil responsibility for nuclear damage. 

CHAPTER I - General provisions 

CHAPTER II - Nuclear damages 

CHAPTER III - Responsible party 

CHAPTER IV - Injured party 

SECOND TITLE: Responsibility guarantees and insurance 

CHAPTER I - General provisions 

CHAPTER II - Civil responsibility insurance for nuclear damage 

CHAPTER H I - Other financial guarantees 

CHAPTER IV - Guarantee renewals 

THIRD TITLE: State intervention in repairing nuclear damages 

CHAPTER I - General provisions 

CHAPTER II - Participation systems 

CHAPTER III - Government Insurance Department 

CHAPTER IV - Insurance compensation consortium 

FINAL PROVISIONS 



fflTABT Z - BASIC SPANISH NUCLEAR LEGISLATION (PART I) 

REGULATION ON NUCLEAR AND RADIOACTIVE INSTALLATIONS (Approved by 0scree 

28S3/1S72 -it consists of 87 

articias, classified in 7 titles) 

TITLE I: GENERAL PROVISIONS 

TITLE EC: OF NUCLEAR INSTALLATIONS 

Chapter I - Classification and authorizations 

Chapter II- Prior authorization 

Chapter H I - Construction permit 

Chapter IV- Pre-nuclear verification of the installation 

Chapter V - Starting-up authorization 

TITLE H I ; OF RADIOACTIVE INSTALLATIONS 

Chapter I - Definition, classification and authorizations 

Chapter H - Prior authorization of first-category radioactive 

installations. 

Chapter I H - Construction permit for first and second category 

radioactive Installations. 

Chapter IV- Startlng-up authorization 

TITLE IV: INSPECTION OF NUCLEAR AND RADIOACTIVE INSTALLATIONS 

Sole Chapter. 

TITLE V : PERSONNEL IN NUCLEAR AND RADIOACTIVE INSTALLATIONS 

Chapter I- Operator and Supervisor licenses 

Chapter H - Obligations of the operating personnel 

TITLE VI; OPERATIONS DIARY, FILE AND REPORTS 

Chapter -sola. 

TITLE V U : MANUFACTURE OF EQUIPMENT FOR RADIOACTIVE PURPOSES. 

Sole chapter. 

FINAL PROVISION 

TEMPORARY PROVISIONS 

APPENDIX: Quantity of radionuclides which determine installation's category. 



CHART IV.- JEN'S NUCLEAR SAFETY DEPARTMENT 



CHART V 

NUCLEAR INSTALLATIONS AND AUTHORIZATIONS REQUIRED 

CLASSIFICATION OF THE NUCLEAR INSTALLATIONS REQUIRED AUTHORIZATIONS 

- NUCLEAR POWER PLANTS; or any stationary installation 
for producing energy by means of a nuclear reactor. 

- NUCLEAR REACTORS; or any structure containing nuclear 
fuels placed in such a way that a self-maintained nuclear 
fission process can take place, without requiring an addi-
tional neutron source. 

- FACTORIES using nuclear fuel for producing nuclear sub-
stances and factories in which nuclear substances are 
treated, including irradiated nuclear fuel regeneration 
installations. 

- NUCLEAR REACTORS AND CRITICAL UNITS dedicated 
to investigation (2). 

- NUCLEAR FUEL STORAGE INSTALLATIONS except those 
places where these substances are temporarily stored during 
transport (2). 

a) PRIOR AUTHORIZATION (1) 

b) CONSTRUCTION PERMIT 

c) PRE-NUCLEAR VERIFICATION 

d) PERMIT FOR TEMPORARY FUEL STORAGE 

e) PROVISIONAL OPERATING PERMIT 

f ) DEFINITE OPERATING PERMIT 

NOTES: (1) Submitted to public information process. 
(2) No prior authorization is required, but the construction permit is subject 

to the public information process. 



CHART IT 

yVClEAX S-tfETT DEPARTMENT ACTIVITIES RELATED T O THE XUCtEAR INSTALLATIONS 

A.VD FUEL TRANSPORT 

1 . XU CLE A R POWER 3T.VII0NS 

1 . 1 . I » OPERATION 

NAME 
S I T S 

(PROVINCE) 
REACTg* TYPE 

NSSS VENDOR 

POWER 

M w * 

CONSTRUCTION 

S T A R T E D 

OPERATION 

S T A R T E D 

ENERGY PRODUCED 

T I L L 31-12-76 G w h 

JOSE CABRERA G U A D A L A J A R A PWR (W) 160 1965 1963 7946 

S A C T A M A R I A 

SE G A X O i A 

BURGOS B O R (GE) 4 6 0 1966 1971 14967 

VASTDELLOS I TARRAGONA S C R ( F r w c h ) 500 1967 197Z 15032 

1 . : . U N D E R CONSTRUCTION 

ALMARAZ I CACERES F W R (W) no 1972 1973 

ALMARAZ H CACERES PWR (W) 930 1973 1979 

LEMONIZ I V I Z C A T A P W R (W) 9 3 0 1972 1973 

LEMONIZ I I VIZCATA PWR (W) 930 1973 1979 

A 3 CO I TARRAGONA PWR (W) 930 197* 1979 

AS CO II TARRAGONA P W R (W) 9 3 0 1974 1980 

COFREXTES VALESCIA 8NR (GE) 975 1975 1990 

T O T A L . . 6SSJ 

1 . 3 . U N D E R PROTECT MANAGEMENT ( P R E U M I S A g PERMIT GRANTED) 

R E G O D O L A 

SAT AGO (*) 

TRILLO (*) 

T R I L L O II 

VALSE CABA-

LLEROS I (*) 

VALDECABA-

LLER0S II (*) 

V A N D E L L O S ^ 

VAXDELLOS III 

.LUGO S O T DECIDED 

ZAMORA P V R (W) 

G U A D A L A J A R A P W R (EWU) 

GUADALAJARA S O T DECIDED 

BADAJOZ BWR (GE) 

BADAJOZ B W R (GE) 

TARRAGONA PWR (W) 

TARRAGONA MOT DECIDED 

1000 

103S 

lOOO 

IOOO 

1000 

BETÖRE 1930 

THOSE M A R K E D (A) 

HAVE SOLICTTEO 

CONSTRUCTION 

PERMIT 
1901-1995 

T O T A L 3300 

1 . 4 . CSDER PROTECT (PRELIXINAR PERMIT SOLICITED) 

ARAGON 
(2 UNITS) 

ZARAGOZA 

A5PERXLL0 
(2 UNITS) 

Hl'ELVA 

BAJO CI.NCA 
(1 UXIT) 

HUESCA 

CABO COPE 
(1 UNIT) 

MURCIA 

PARAMO 
(1 UNIT) 
ES CAT RON 
(2 UNITS) 

LEON 

ZARAGOZA 
NOT 

DEFINED 

NOT 

DEFINED 

NOT 

DEFINED 

BETWEEN 

1950-1990 

I'AMETLLAMAR 
<2 UMTS) 

TARRAGONA i 1 
i i 

OGVELLA 
12 UNITS» 

VIZCATA 

PINTA EXDATA 
(2 UNITS) 

GUPUZCOA 
; ; 

SAXTILLAX 
, (1 L'NITI 

5A.VIAXDER 1 

TARIFA 
:(2 UNIIS) 

CADIZ 1 

j 
VERGARA 
( i ram 

NAVAXRA 
( 
i 

TOIAL ESTIMATED . . . 22; 00 



CHART VU 

HPCtEAR SAFETY DEPARTMENT REQUIRED EFFORT FOR EVALUATE THE RISKS AND 
CeSTROL AND SURVEILLANCE THE COKSTRJCTIOW AND OFERATIOK OF A TYPICAL -

PLAST (1000 MWe - LIGHT WATER) 

PHASE ACTXVITT AND TECHNICAL WORK 
(KEN Z WEEKS) TOTAL 

PRIOR 

• AUTHORIZATION 

X. SITE 

• Meteorologe, hidrolo*ic f géologie *nd alaaotectoolo 
report anclysia. 34 

- Dentriphri ecology and him»n t s t i t l t l w 10 
2 . RADIOLOGICAL IMPACT 23 

3 . APPLICANT ORGANIZATIONAL SCHEME 2 

4 . FIUESTIONNARIES, REPORTS ARD VARIOUS 11 80 

OUNSTRUCSKH 

PERMIT 

1. SITE CHARACTERISTICS 22 

2 . PROJECT ANS INSTALLAT! « CHARACTERISTICS 182 

3 . ENVIRONMENTAL RADIOLOGICAL IMPACT 24 

4 . APPLICANT ORGANIZATIONAL SCHEME AND PROJECT QUALITY 
ASSURANCE 40 

5. QUESTION ARIES, REPORTS AND VARIONS 27 295 

CONSTRUCTION 

rrsEXF 

1 . INSPECTIONS TO SITES, COMPONENTS FACTORIES AND ENGETEE 

RING OFFICES 125 

2 . CONSTRUCTION FOLLOW - UP THROUGH REPORTS 290 

3 . VARIOBS 25 440 

PRENUCLEAR 

TESTS 

1 . PROCEDURES AHD TESTS RESULTS ANALYSIS 49 

2 . INSPECTION VISITS DURING TESTS 25 74 

PROVISIONAL 

OPERATING PERMET 

1« S H E CHARACTERISTICS 23 

2 ; PROJECT AND INSTALLATION CHARACTERISTICS 126 

3 . ENVIRONMENTAL RADIOLOGICAL IMPACT 6 

4 . PROJECT QUALITY ASSURANCE 5 

5 . TECHNICAL ESPECEPTCATICNS, EMERGENCY PLANS AID PLANT 
REGULATIONS . IS 

6 . NUCLEAR TESTS PROGRAMM 7 

7 . QUESTIONNAIRES, REPORTS AND VARIOTB 20 205 

START-UP AID 

POWER INCREASE 

1. PROCEDURES AID TESTS RESULTS ANALYSIS 35 

2 . INSPECTION VISITS DURING TESTS 25 60 

U R M N V I OPE— 
1 RÜT336 PERMIT 

1 . START-UP TEST RESULTS EVALUATION 32 

2 . QUESTICHURES, REPORTS AID VARIOUS . . . 4 36 

VARIOUS PERSONNAL OPERATING LICENSES AND MISCELLANEOUS 160 b2S0 

COMMERCIAL 
OPERATION 

1. OPERATION FOLLOW-UP THROUGH ANALYSIS OF THE PERIODICAL 
AND NCNFERIODXCAL REPORTS 45 

2. INSPECTION VISITS TO THE PLANT 20 
65 MB.«Mk/rMr. 4 



CHAKXVII (cont.) 

2. NUCLEAR FUEL PLAST (FOR LIGHT WATER REACTORS) 

NAME SITE STATE 

ENUSA (EMPRESA NACIONAL 
DEL URANIO) 

SALAMANCA 
UNDER PROYECT MANAGEMENT. 
HAS PRELIMINAR PERMIT 
GRANTED. 

3. RADIOACTIVE INSTALLATIONS 

INDUSTRY MEDICAL 
RESEARCH 

& 

OTHERS 
TOTAL 

RADIOLOGY 
OTHER 

APPLICATIONS 
COBALTHERAPY 

NOT LOCKED 
SOURCES 

RESEARCH 
& 

OTHERS 
TOTAL 

IN OPERATION 40 80 70 97 30 317 

UNDER CONSTRUC, 30 70 20 80 25 22 5 

TOTAL 542 

4. NUCLEAR POWER PLANT COMPONENTS FABRICATION AND ASSEMBLING. (NUCLEAR CLASS) 

MECHANICAL ELECTRICAL CIVIL 
TOTAL 

MANUFACTURERS ASSEMBLERS MANUFACTURERS « ASSEMBLERS 
WORK 

TOTAL 

IN FORCE 
AUTHORIZATIONS 64 6 15 9 94 

SOLICITED 
AUTHORIZARIONS 

28 2 10 8 43 

TOTAL 92 8 25 17 142 

5. NUCLEAR AND RADIOACTIVE IN/STALLATIONS OPERATION PERSONAL LICENSES GRANTED 

j NUCLEAR INSTALLATIONS RADIOACTIVE INSTALLATIONS 
TOTAL 

| SUPERVISOR OPERATOR SUPERVISOR OPERADOR 
TOTAL 

{LICENSES GRANTED 49 36 417 310 812 

III CENSES S O L U T E ^ - 408 527 935 
TOTAL 49 J5 525 537 TJJJ 

6. RADIOACTIVE MATERIALS TRANSPORTS. (SHIPMENTS) 

NUCLEAR FUEL 
OTHER 

MATERIALS 
NOT IRRADIATED IRRADIATED 

OTHER 
MATERIALS 

71 50 NOT ACCOUNTED 



Actions to 
be taken 

1,'inistry of Industry 

' Nuclear Energy Board" 

Energy Adminis 
Board 

Authorization 
holder, (Peti-
tioner) 

1 copy 

Is obliged to inspectors to: 
•Facilitate access 
-Perrcit use of equipment and 
instruments for tasting. 

-Exhibit documentation and 
information 

- Permit sample taking. 

Inspection 

Inspectors from Ministry 
y of Industry 

\ Inspectors from Nuclear 
XEnergy Board (act regarding 
nuclear safety and radio-
logic protection) 

Inspector invites title-holder or his 
reoresentative to be present during inspect 
ion and later sign report giving his agree-
ment or disagreement to the contents. 

- t 

Statement in triplicate 

With reference to nuclear 
safety and radiological 
protection. 

o a o 
s 
4> 
C 

•P 
a 4J co 
x & 
u 

1 copy 

Prov. Delegation! 
Kin. of Industryf 

In case of disagreement in the 
report. _ _ _ _ « — — — — — 

In case of appearance of danger, 
or undue risk or accident. 

•P c o 

c 
t l o % a*> a 
tc n • & 
• P 4 J C 10 0 
1 c +> o a 
<P m 
CO G 

c. a O 4J U 10 

CliAHI VIII. - IfJS.̂ EDTIDK OF KUCLEAR AMD 3ADIC ACTIVE INSTALLATIONS, OF RADIOACTIVE 

MATERIAL TRANSPORTS AND OF KANUFACTURERS CF RADIOACTIVE AND NUCLEAR 
E'-I'JIPl.'.HI-.T. 



Y E A R S 

FIG. 1.—NUCLEAR SAFETY DEPARTMENT PROFESSIONAL 
STAFF EVOLUTION. 
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1977-09-01 

THE FUNCTIONS OF THE SWEDISH NUCLEAR POWER INSPECTORATE AND THE NATIONAL 
SWEDISH INSTITUTE OF RADIATION PROTECTION AS AUTHORITIES IN THE FIELD OF 
NUCLEAR POWER 

The Swedish Nuclear Power Inspectorate 
The National Swedish Institute of Radiation Protection 

SUMMARY 

This publication is intended to provide a summary of the functions which 
the Swedish Nuclear Power Inspectorate (SKI) and the National Swedish 
Institute of Radiation Protection (SSI) perform as authorities in the field 
of nuclear power. The organization and duties of SKI and SSI as inspection 
authorities under the Atomic Energy Act and the Radiation Protection Act are 
described. The legislation which regulates the duties and functions of the 
authorities as well as other legislation within the field of nuclear power 
is described briefly. 

The procedure followed in the consideration of applications for permits 
for the construction and operation of nuclear power plants is described 
from the viewpoint of the functions performed by SKI and SSI in this pro-
cess , 

INTRODUCTION 

The construction and operation of nuclear power plants, the production of 
nuclear fuel, the handling and transport of spent nuclear fuel and pluto-
nium as well as the management of radioactive waste is regulated in Sweden 
by laws and regulations. The most important laws are the Atomic Energy Act, 
the Radiation Protection Act, the Workers' Protection Act and the Environ-
mental Protection Act. 

The Atomic Energy Act states that permission is required for the construc-
tion and operation of nuclear power plants and for the handling of fission-
able material. This empowers the authorities to regulate activities in this 
area by the issuance of safety regulations in order to reduce the risk of 
accidents and mishaps. 

The Radiation Protection Act and the Workers' Protection Act comprise the 
basis for the safety and protection of employees in nuclear power installa-
tions. The Radiation Protection Act covers not only the protection of workers 
from radiation inside the installation, but also local and global radiation 
protection for the public. 

The central administrative authority under the Atomic Energy Act is the 
Swedish Nuclear Power Inspectorate (SKI); under the Radiation Protection 
Act, the National Swedish Institute of Radiation Protection (SSI); under the 
Workers' Protection Act, the Swedish Board of Occupational Safety and Health 
(AS;); and under the Environmental Protection Act, the Swedish Environment 
Protection Board (SNV). 

LEGISLATION WITHIN THE FIELD OF NUCLEAR POWER 

The following laws regulate the nuclear power field: 
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Atomic Energy Act 

Atomic Liability Act 

Emergency Preparedness Act 

Mineral Deposits Act 

Radiation Protection Act 

Environmental Protection Act 

Water Act, 2nd Chapter 

Building Act 

Workers' Protection Act 

Act regulating special 
permission to load 
nuclear reactors, etc. 

1956:306 

1968:54 

1960:331 

1974:890 

1958:110 

1969:387 

1964:110 

1947:385 

1949:1 

1977:140 

Atomic Energy Act 

The Atomic Energy Act, which is the basic law governing the field of 
nuclear power, says that: 

the permission of the government or of a government-appointed authori-
ty is required by anyone who wishes to acquire, possess, transfer, pro-
cess or otherwise have anything to do with fuel for the generation of 
atomic energy 

the permission of the government or of a government-appointed authori-
ty is required by anyone who wishes to construct, possess or operate 
an atomic reactor or installation for the processing of atomic fuel 

the permission of the government or of a government-appointed authority 
is required by anyone who wishes to take atomic fuel or certain types 
of equipment for the processing, use or production of atomic fuel out 
of the country 

the period of validity of these permissions can be restricted and con-
ditions can be established in connection with the granting of the 
permission, as well as at a later date during the period of validity of 
the permission 

an inspection authority appointed by the government (SKI) can be autho-
rized by the government to establish such conditions 

the inspection authority shall also ensure that the Act and established 
conditions are complied with. 

Atomic Liability Act 

This Act regulates liabilities and compensation for damages resulting from 
a nuclear accident. The plant owner shall, regardless of fault, indemnify 
damages resulting from accidents in the atomic energy plant up to a value 
of SKr 50 million. If this sum does not cover the damages, the state will 
pay the remainder. 

When fissionable material or radioactive waste is transported, this 



- 3 -

liability in the event of an accident is assumed by the consignee as of 
delivery, unless another time is expressly specified by a written agree-
ment. 

Owners of atomic installations in Sweden shall be insured to cover their 
liability for atomic damages. 

Emergency Preparedness Act 

This Act specifies the safety measures which must be adopted in order to 
reduce the consequences of an accident in an atomic installation. 

It is the responsibility of the local County Administration to set up an 
organisation plan aimed at protecting the public and adopting measures, 
such as evacuation of the population, protection of animals and food supplies 
and restrictions in the utilisation of land, water, natural products and 
property. The planned measures shall be adopted as soon as there is suffi-
cient cause for suspicion of radioactivity discharge which may entail a 
public hazard. 

A statute (1973-06-06) requires that a special emergency preparedness board 
(the Atomic Accident Emergency Preparedness Board, BNA) shall be appointed. 
This board is organisationally attached to the National Swedish Institute 
of Radiation Protection (SSI) and includes representatives of SKI and SSI 
as well as a number of experts within other related fields. Accidents in a 
nuclear power installation shall be reported to SSI so that SSI can assist 
the County Administration and the installation with its expertise through 
a so-called "emergency group" from BNA. SSI is also charged by the govern-
ment to provide the county administrations with advice and instructions on 
the formulation of emergency preparedness plans. In this capacity, BNA is 
an advisory body to SSI. 

Mineral Deposits Act 

This Act states that special permission from the government or an authority 
appointed by the government is required in order to prospect for uranium 
and torium-bearing materials and to extract such materials from a deposit. 

Radiation Protection Act 

The Radiation Protection Act contains provisions regulating operations in-
volving ionizing radiation. Permission for such operations is required from 
SSI. In granting such permission, SSI shall also issue the conditions and 
regulations which are to apply. These can be changed if the need arises. 

In cases where permission is granted under the Atomic Energy Act, special 
permission is not required under the Radiation Protection Act. SSI, however, 
examines and approves the installation from the radiation protection view-
point and issues any regulations which must be complied with as regards the 
continuous monitoring of radiation in and around the installation during 
normal operation. 

SSI is responsible for the radiation protection aspects of waste manage-
ment, including questions concerning environmental protection, and issues 
directives regulating the handling and disposal of radioactive waste. 
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SSI performs inspections to ensure that existing regulations are complied 
with. 

Environmental Protection Act 

This Act is applicable to situations where 

waste water is discharged 

there is a risk for the pollution of waterways, lakes and oceans 

there is a risk for environmental disturbance through air pollution, 
noise, vibration, light etc. 

Permission under the Environmental Protection Act is granted by the li-
censing board for environmental protection. 

When permission is granted under § 136a of the Building Act (see below), 
special rules apply. 

The inspection authority is the Swedish Environment Protection Board (SNV). 

This Act is applicable to nuclear installations in connection with environ-
mental disturbances which are not specifically related to the nuclear as-
pects of the operation, such as non-radioactive waste discharges, noise 
and other environmental disturbances. 

Water Act 

It is especially the 2nd chapter of the Water Act, dealing with construc-
tion in water, which is pertinent to watercooled nuclear power plants. 

Construction in water which leads to encroachments on or damages to other 
persons' property or source of livelihood may not be undertaken without the 
permission of the Riparian Rights Court, which regulates compensation for 
such damages or encroachments. In some cases, permission must be obtained 
from the government. 

As of 29 May 1969 (SFS 387), matters pertaining to the discharge of radio-
active substances into water are not handled by the Riparian Rights Court, 
but rather by SSI. 

Building Act 

Sections 81 and 82 of the Building Act empower the County Administration to 
regulate construction in the vicinity of nuclear power plants. As safety 
authorities, SKI and SSI provide general guidelines for the planning of 
zones 2 - 10 km around the nuclear power plant. In zones less than 2 km 
from the plant, new construction may only be undertaken after special per-
mission has been obtained from the County Administration. SKI has directed 
the country administrations to exercise extreme restrictiveness in granting 
such dispensations. 

Section 136a of the Building Act governs the localization of a new nuclear 
power installation. This paragraph states that permission is required for 
the new establisment of certain industrial operations, including nuclear 
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power installations, which are of essential importance to energy conser-
vation or for the country's collective land and water resources. Appli-
cations for such permission are dealt with by the Ministry of Housing. 

The concerned municipality must approve of the industrial establishment 
before it can be executed. The Licensing Board for Environmental Protection 
issues the conditions and directives which are to apply. 

Workers' Protection Act 

The Workers' Protection Act provides a basis for regulations concerning in-
dustrial safety. The inspection authority is the Swedish Board of Occupa-
tional Safety and Health (ASS), which performs the on-site inspection through 
labour inspectorates. ASS issues standards and directives governing products 
and work (such as construction and installation). Especially important for 
nuclear power plants are the standards and directives concerning pressure 
vessels and lifting equipment. 

Act regulating special permission to load nuclear reactors etc. 

During April of 1977, the Swedish Riksdag passed an act regulating special 
permission to load nuclear reactors. The act states that problems having 
to do with the handling and disposal of spent nuclear fuel and radioactive 
waste must be solved before a reactor can be commissioned. The act applies 
to reactors for which permission has been granted under the Atomic Energy 
Act and which have not been loaded with nuclear fuel prior to U October 1976. 

Special permission is granted by the government. Such permission may only 
be granted if the reactor owner can produce an agreement which adequately 
provides for the reprocessing of spent nuclear fuel and if the owner has 
demonstrated how and where a completely safe final storage of the hot 
waste obtained from reprocessing can be provided. If spent fuel is not to 
be reprocessed, the reactor owner must demonstrate how and where a comple-
tely safe final storage of the spent fuel can be provided in order to obtain 
permission. 

THE FUNCTIONS OF THE SWEDISH NUCLEAR POWER INSPECTORATE 

The overriding objective of SKI is to promote technical security in nuclear 
power installations and facilities for the storage, handling or transport 
of fissionable material and radioactive waste. 

In order to achieve this objective, SKI approves, supervises and inspects 
technical security, protection and safety precautions both for installa-
tions and for the transportation, storage and other handling of fissionable 
material and active waste. SKI shall also initiate, direct and evaluate 
research and development within the field of nuclear safety. 

Safety inspection of nuclear power plants and other nuclear energy installa-
tions. 

Before granting permission for the operation of a nuclear power plant, SKI 
must confirm the safeness of the design and make sure that all systems and 
components comply with the requirements issued by SKI. SKI examines drawings 
and designs and orders inspections during production and construction which 
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it deems necessary from the viewpoint of safety. Particularly rigorous 
testing is conducted in connection with the commissioning of the plant. 
After the plant has been commissioned, periodic inspections are conducted 
as well as extra inspections if any incident occurs which may jeopardize 
plant safety. 

Surveillance of fissionable material 

The surveillance of fissionable material (uranium, plutonium and torium) 
and equipment for the extraction of nuclear energy is aimed at preventing 
the non-peaceful use of such material or equipment. SKI is responsible for 
making sure that the commitments assumed by Sweden in agreements with other 
countries and international organizations are fulfilled. For this purpose, 
a system of safeguards has been devised which includes a book-keeping 
system, an inspection system and plant examination. 

Active waste 

SKI's area of responsibility encompasses those aspects of radioactive waste 
management which have to do with technical plant security against accidents 
in the transport, storage and processing of radioactive waste from nuclear 
energy plants. Matters concerning radiation protection and environmental 
protection in connection with waste management lie within the area of 
responsibility of SSI. 

Initiation, direction and evaluation of nuclear safety research 

SKI is responsible for issuing and directing nuclear safety research which 
has a bearing on the technology and the types of reactors which are used 
in the current Swedish nuclear energy program. SKI shall also ascertain the 
need for research and development work of a more long-range character. SKI 
shall also initiate, plan, order and administrate research projects in this 
area. 

Organization of the Swedish Nuclear Power Inspectorate 

SKI is under the Ministry of Industry and is headed by a board made up of 
SKI's director and a maximum of six other members appointed by the govern-
ment. 

SKI is divided into six units: 

Inspection unit 

Technical unit 

Materials unit 

Research unit 

Waste unit 

Administrative unit 



Inspection unit 

The inspection unit is responsible for the work of examination and 
inspection. 

The unit is responsible for handling contacts with the power companies in 
all matters directly concerning a nuclear power project and for making sure 
that established regulations for the construction and operation of nuclear 
power plants are followed. It does this by, for example, reviewing the re-
ports from the power companies and undertaking inspections of the power 
plants. The unit investigates and follows up matters pertaining to safety 
and operation and participates in the processing of permit applications. 

Technical unit 

The technical unit is responsible for the technical review of safety matters 
and for the establishement of safety standards. The unit reviews safety 
reports in connection with the granting of permits and establishes safety 
requirements for the construction of plants. 

The unit evaluates the power companies' reports of safety-related incidents 
and examines and issues regulations for construction and operation. Consul-
tants are engaged in certain matters for specialist investigations. 

An advisory board, the Reactor Safety Board, is connected with the in-
spection and technical units. The function of this board is to supervise 
SKI's inspection activities and to provide advice regarding reactor safety 
standards, permit matters and inspection activities. 

Material unit 

The materials unit is responsible for safeguard matters, export licence 
matters, material transport matters, criticality matters, safety matters 
pertaining to research reactors, atomic liability matters and matters 
pertaining to the physical protection of nuclear power installations and 
material transports. The unit checks to make sure that quantities of 
fissionable material are as specified and are stored in the proper manner. 
It does this by undertaking inspections of nuclear power plants, research 
stations and fuel element factories. The unit is in charge of the book-
keeping of fissionable material and issuing the reports which are required 
by agreement with the International Atomic Energy Agency (IAEA). The unit 
is also responsible for examining criticality calculations and for security 
and permit matters in connection with the transport of fissionable material. 
In recent years, the unit has intensified its efforts in connection with 
the physical protection (protection against acts of violence, sabotage and 
the like) of nuclear power plants installations and transports of fission-
able raw material. 

The materials unit is served by an advisory board, the Safeguard Board 
whose duty is to supervise SKI's activities within the area of responsibi-
lity of the materials unit and to provide advice regarding the enforce-
ment of existing agreements and proposals for changes in international 
agreements within the field. 
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Research unit 

SKI is responsible for initiating and ordering safety research which has a 
bearing on the technology and the types of reactors which are used in the 
Swedish nuclear energy program. The research unit deals with questions per-
taining to such safety research. SKI is responsible for planning, ordering 
and administrating research projects which it initiates itself or which are 
proposed by grant applicants. 

The research unit is served by an advisory board, the Research Board, whose 
duty is to analyze needs, propose and evaluate research projects, assist 
SKI in the planning of research activities, in resource assessment, in pro-
ject follow-up and in the examination of submitted reports. 

Waste unit 

The function of the waste unit is to evaluate and inspect the management, 
handling and storage of spent nuclear fuel and radioactive waste from nucle-
ar energy plants. This entails that the unit is responsible for the coordi-
nation of the treatment of waste matters within SKI. The unit is also respon-
sible for performing the inspection work which is associated with future 
installations for the management, handling and storage of spent nuclear fuel 
and radioactive waste. The unit is responsible for the long-range planning 
of SKI's activities within the waste field. The unit is responsible for 
making sure that safety regulations governing processes and plants for the 
handling and storage of spent nuclear fuel and radioactive waste are issued 
and enforced. In matters concerning inspection and safety regulations, the 
unit shall work in collaboration with the inspection unit, the technical 
unit and the materials unit. The waste unit shall initiate research and 
development projects within its area of concern. In this work, the unit shall 
collaborate with SKI's research unit.. Furthermore, the unit shall evaluate 
plans for the future decommissioning of nuclear energy installations. 

Administrative unit 

The administrative unit is responsible for administrative planning, coordi-
nation and service. The unit handles financial and personnel administration 
as well as records, files, enquiries and office services. 

THE FUNCTION OF THE NATIONAL SWEDISH INSTITUTE OF RADIATION PROTECTION 

As the national authority for radiation protection under the Radiation 
Protection Act of 14 March 1958 (No. 110), SSI is the central administrative 
authority for matters concerning protection against ionizing radiation and 
executes all other functions which are assigned to SSI by statutes or 
special stipulations. SSI's functions and duties are regulated by government 
instruction 1976-06-17 (SFS No. 481). 

THE ORGANIZATION OF THE NATIONAL SWEDISH INSTITUTE OF RADIATION PROTECTION 

The following is not a detailed description of SSI's organization. The main 
purpose here is to describe in what part of the organization matters rela-
ting to protection against radiation stemming from nuclear power plants 
are dealt with. 

The National Swedish Institute of Radiation Protection (SSI) was formed in 
1965 in connection with a reorganization of the Radiation Protection Board. 
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Since 1 January 1976, SSI has been under the Ministry of Agriculture and 
is run by a board consisting of the chief director of SSI plus a chairman 
and ten specially appointed members. 

The chief director presides over the inspection unit, the unit for research 
and development and the administrative unit. The inspection unit is in charge 
of inspection activities for SSI. This unit is divided into two departments 
- the x-ray department and the nuclear physics department. The x-ray depart-
ment deals with matters pertaining to x-ray radiation and non-ionizing 
radiation. The nuclear physics department deals with matters pertaining to 
ionizing radiation from radioactive substances. The matters dealt with by 
the nuclear physics department especially can be of a widely varying nature, 
where both external and internal radiation hazards must often be taken into 
account. Thus, this department inspects everything from smoke detectors, ID 
cards and watches to nuclear power plants with all their radiation protec-
tion safeguards. 

The inspection departments are organized into sections responsible for 
different special areas. The handling of nuclear power matters has been di-
vided up among three sections within the nuclear physics department, namely 
"the section for the internal nuclear power milieu", "the section for the 
external nuclear power milieu" and "the emergency planning section". These 
three sections are described in greater detail below. 

The section for the internal nuclear power milieu 

This section deals with matters pertaining to: 

Industrial safety: 

The section is responsible for handling radiation protection matters which 
concern both the utility personnel at nuclear power plants as well as the 
contractors who are active within the so-called "controlled area". The 
section's responsibilities include examining plans for major projects from 
the viewpoint of radiation protection, as regards both technical and orga-
nizational safeguards; issuing radiation protection regulations which, 
among other things, specify the maximum permissible radiation dose for per-
sonnel; and establishing rules for determining which personnel are to be 
medically examined in accordance with the provisions of the Radiation 
Protection Act. This section is also responsible for checking the personal 
dosimetry programme at the nuclear power plant and for checking the recorded 
individual doses, which must be reported to the Institute of Radiation 
Protection at regular intervals. Inspection and licensing matters pertaining 
to auxiliary industries, such as workshops which repair or handle radioac-
tive components from nuclear power plants on their own premises, also lie 
within the area of the responsibility of the section. Finally, the section 
ensures that radiation protection regulations and directives are being 
complied with by undertaking inspections at the nuclear power plants. 

System design: 

The section is responsible for examining the safety reports of the nuclear 
power plants with regard to the technical design of the plants from the 
viewpoint of radiation protection, for example potential and actual escape 
paths for radioactivity, accessibility for repair and service, collection 
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arid treatment systems for radioactive waste and delay devices for radiation 
discharges via the exhaust- system. 

Measuring and monitoring equipment: 

The section is responsible for examining the safety reports of the nuclear 
power plants with regard to the measuring and monitoring equipment at the 
plants for radioactivity surveillance. This equipment shall detect both 
radiation discharged to the atmosphere and to water as well as radiation 
from internal systems. Furthermore, the section is responsible for estab-
lishing rules for the periodic testing of the function of these systems as 
well as for following-up and monitoring such testing. 

Transports : 

The section is responsible for handling matters pertaining to the transport 
of non-fissionable material. SKI is responsible for transports of fissile 
material. However, all questions concerning personnel or environment which 
have to do with ionizing radiation are dealt with SSI, which means that SKI 
shall consult with SSI in the handling of, for example, fuel transports in 
these cases. 

The section for the external nuclear power milieu 

This section deals with matters pertaining to: 

Discharge control: 

The section is responsible for issuing regulations limiting discharges of 
radioactive substances to the atmosphere and water from normal operation. 
The section examines discharge calculations for new plants and checks upon 
discharges from plants already in operation. This is done through regular 
written reports and the analysis of monthly samples submitted by the plant. 
The section must also approve of the plant's waste station for solid and 
liquid wastes from the viewpoint of radiation protection. 

Since the Environment Protection Act (1969:387) went into effect, matters 
pertaining to ionizing radiation have been taken out of the jurisdiction of 
both the Riparian Rights Court and the Licensing Board. All radiation pro-
tection matters are now decided by SSI with reference to the Radiation 
Protection Act. 

Environmental control: 

The section is responsible for ensuring that the necessary preliminary 
studies and control programs on land and on water are carried out and estab-
lished. In these matters, SSI works in close consultation with the radio-
ecology section of the National Environment Protection Board (SNV). Another 
important function of the section is to gather meteorological data for the 
monitoring of airborne dispersion. The section for the external nuclear 
power environment also participates in the collection of sample material 
together with SNV. The section also collects its own samples and makes its 
own measurements. 

The section is responsible for checking the results of control measure-
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ments and converting of these results into doses to the people in the 
vicinity and at greater distances in cooperation with SNV. The results 
of the environment control work and the radiation doses are presented to 
fishermen and to the local population around the nuclear power plants 
through working groups set up by the County Administration. 

Radioactive waste: 

SSI's area of responsibility encompasses, as was previously mentioned, the 
radiation protection aspects of the processing, storage and disposal of all 
radioactive waste, both from the nuclear power industry and from other con-
sumers of radioactive materials. The section for the external nuclear 
power environment becomes involved in these matters whenever they involve 
calculations of environmental impact, i.e. the consequences for personnel 
and the general public of different treatment alternatives, both in the 
production of the final product and in storage and disposal. 

Surveillance of nuclear industry waste is broken down as follows: 

For low-activity waste, different methods for handling waste at the waste 
stations and for final disposal (e.g. deposition as garbage, incineration 
or controlled storage) are evaluated as to their personnel and environmental 
impact. For medium-activity waste, the choice of treatment methods and final 
products is evaluated with regard to environmental and personnel safety 
(e.g. fire hazard, leakage hazard, shielding, handling, transport and 
storage). Some of these questions are studied in cooperation with other 
institutions. 

Finally, the handling and storage of spent fuel at stations is studied from 
the viewpoint of environmental and personnel protection. 

Spent fuel containing highly active (hot) waste is currently sent abroad 
for treatment. 

Emergency planning section 

One of SSI's functions is to give advice and recommendations to the county 
administrations who are required by law to establish special emergency 
preparedness plans for the safety of the population in the event of accidents 
at nuclear installations. The emergency preparedness section is responsible 
for the handling of these questions and also serves as a secretariat for the 
Emergency Preparedness Board against Atomic Accidents (BNA). The activities 
of this section also include examination of safety reports on the conse-
quences of accidents and other emergency preparedness measures in the field 
of radiation protection, such as measures in the event of transport 
accidents. 

New construction in the immediate vicinity of nuclear power plants and out 
to a limit of about 10 km is inspected and regulated by building authori-
ties in consultation with the safety authorities SKI and SSI. General guide-
lines for community planning in this area are in the process of being worked 
out. These matters are dealt with in SSI by the emergency preparedness 
section. 
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DIVISION OF RESPONSIBILITY BETWEEN SKI AND SSI 

SKI and SSI are both inspection authorities, which means that they have 
been appointed by the government to supervise the enforcement of the 
Atomic Energy Act and the Radiation Protection Act, respectively. 

As far as SKI is concerned, this means surveillance of the construction 
and the operation of nuclear energy installations, of the production and 
handling of nuclear fuel and of the handling and storage of active waste 
from nuclear energy plants. This surveillance includes the inspection of 
safeguards against various type of accidents which could give rise to 
human injuries and environmental damage and the inspection of safeguards 
against the unauthorized use of nuclear material. 

SSI's inspection responsibilities embrace all activities which involve 
ionizing radiation. As far as nuclear energy installations are concerned, 
this entails inspection of internal radiation protection for personnel 
in the installation and external radiation protection for the public in the 
vicinity of the installation and for the general population through super-
vision of the activity discharges from the installation into the air and 
water. 

This means that nuclear power plants are examined and inspected by both 
SKI and SSI, but from different aspects. SKI examines their technical 
safety during normal operation and during various types of operational 
disruptions and establishes the necessary safety regulations for operation. 
SSI examines the plant's radiation environment and establishes the neces-
sary regulations governing radiation protection and activity discharges to 
the environment. 

THE PROCESSING OF APPLICATIONS FOR PERMITS FOR NUCLEAR POWER PLANTS BY 
THE AUTHORITIES 

Figure 1 shows how applications for the permits required for the construc-
tion and commissioning of a nuclear power plant are processed by SKI and 
SSI. The figure also applies in general to other nuclear energy installa-
tions for which permits are required under the Atomic Energy Act, for 
example research reactors, fuel factories and reprocessing plants. Most of 
these application procedures and how they are handled within SKI and SSI 
are described in chronological order below. 

Permit application and preliminary safety analysis report 

Under the Atomic Energy Act, permit applications must be made by the owner 
of the plant to SKI. The application shall include a description of the 
plant site and of the plant itself and its impact on the environment in 
various operating situations. The plant owner must also submit a prelimina-
ry safety analysis report, normally called a PSAR, to SKI and SSI. The 
report shall describe in detail the safety philosophy which forms the basis 
for the design of the plant, conditions on the plant site and the prelimi-
nary design and function of the plant itself. Special emphasis is laid on 
the description of the safety systems in the plant and of the consequences 
of various possible failures. 
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SKI sends the permit application to SSI and to other official bodies for 
review and comment. SSI reviews the matter in Li.e light of the provisions 
of the Radiation Protection Act and establishes conditions for radiation 
protection within the plant and for the discharge of radioactivity to the 
air and water. SKI, after reviewing the permit application and examining the 
PSAR.then evaluates the plant from the viewpoint of safety and establishes 
general technical conditions for the design and construction of the plant. 

The replies from SSI and the other persons and agencies to whom the appli-
cation has been sent for review and comment are compiled by SKI, which 
then turns the matter over to the government along with its own recommen-
dation in the case. If this recommendation includes approval of the 
application, it also includes proposed conditions for the permission. 

If the plant is planned for a new site, the matter must also be reviewed in 
the light of section 136a of the Building Act by the government (Ministry 
of Housing), which normally requests recommendations from a large number of 
sources, including the Licensing Board for Environmental Protection, which 
reviews the matter in the light of the Environmental Protection Act. 

Licence 

Licences, i.e. permits to construct, own and operate nuclear power plants 
and to possess and use the required quantities of fuel for the operation 
of the plant, are granted by the government. The demands made by SKI and 
SSI and other recommending bodies are established along with other condi-
tions of a general nature. The government then instructs SKI to specify any 
other regulations and directives which are required from the viewpoint of 
safety for the construction and operation cf the plant. If the plant is to 
be constructed on a new site, basic environmental investigations are begun 
at this stage by SSI, SNV and SMHI. 

After the licence has been granted, SKI continues its examination of the 
safety reports (PSAR). SKI makes a more detailed evaluation of how the 
plant will fulfil existing safety requirements, after which it can grant 
its permission for the construction of the plant under the conditions which 
have been established. At the same time, instructions are issued on the 
reports which are to be submitted to SKI during the construction of the 
plant. SSI examines the reports from the viewpoint of radiation protection 
and makes any necessary comments. 

Construction of the plant 

The plant owner can then start building the plant. Throughout the construc-
tion period, SKI and SSI shall be kept informed regarding matters within 
their respective areas of concern. SSI must approve the appointment of a 
radiation protection officer and may replacements for him under the pro-
visions of the Radiation Protection Act. The radiation protection officer 
bears primary responsibility for ensuring that good radiation protection 
conditions exist within the plant. 

SKI can include a specification in the permit for the construction of the 
plant calling for a special report on certain components and systems of 
vital importance to the safety of the plant before these components and 
systems may be installed. 
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A safeguard report shall be submitted to SKI at least 8 months before the 
planned loading of the plant. This safeguard report shall provide a general 
description of the plant and of the fuel system, the quantity of nuclear 
material and the book-keeping routines for this material. 

Final safety analysis report 

During the construction phase, the plant owner makes out the final safety 
analysis report, normally referred to as the FSAR. This report describes in 
detail how the plant is designed to comply with the established safety 
requirements. The report is submitted for examination to SKI and SSI in good 
time before the planned loading of the reactor. SKI checks the design of 
the plant against existing safety requirements and carries out the necessary 
checks of calculations and analyses. If the requirements are met, SKI 
approves the final design of the plant. SSI examines the final design from 
the viewpoint of radiation protection, providing a basis for the later 
issuance of radiation protection directives. 

Preoperational testing 

As the pTant is constructed, the various components and systems are tested. 
Before the reactor is loaded, comprehensive preoperational testing is car-
ried out both with cold systems and up to full pressure and temperature in 
order to verify the function of the various systems and the combined func-
tion of all the systems. The results of the testing are compiled and sub-
mitted to SKI for review. 

Before fuel may be brought into the plant, permission is required from SKI 
and SSI. SKI issues regulations for the systems which are required for the 
handling of fuel and for routines for the book-keeping of nuclear materials 
and for guaranteeing physical protection. SSI issues radiation protection 
regulations which specify requirements on certain systems, including moni-
toring systems, ventilation systems ?.nd waste systems, and on dosimetry and 
the reporting of discharged radioactivity. When fuel'has been brought into 
the plant, SKI, sometimes together with representatives from IAEA, conducts 
safeguard inspections in order to check the quantity of nuclear material. 

Loading and initial startup testing 

When the reactor systems are finished and the reactor is to be loaded with 
fuel and the initial startup testing is to be carried out, the plant owner 
applies to SKI for permission. SKI's primary basis for making a decision in 
this matter is the final safety analysis report and the report on the pre-
operational testing. SKI also examines the test schedule for the initial 
startup testing, which is broken down into various stages, and the proposed 
specifications for the test operation. 

SSI grants permission for loading and startup testing and issues radiation 
protection regulations for the test operation phase specifying both person-
nel radiation protection and discharge limits. 

The plant owner has also to apply to the government for permission to load 
the reactor under the Special Permission Act. Permission is granted if the 
requirements under the Act regarding fuel reprocessing and final waste 
storage is fulfilled by the plant owner. 
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The reactor can then be loaded, whereby the nuclear operation commences. 
The first stage of the startup testing includes criticality tests and reac-
tor physics measurements at low power operation. The output of the plant is 
then gradually increased and the various tests in the test program are per-
formed on the reactor systems and on the reactor and turbine systems to-
gether. The results of the tests are compiled at the end of each stage and 
reported to SKI for review before permission for the succeeding stage can 
be obtained. 

Routine operation 

When the specified tests have been carried out with satisfactory results and 
it has thereby been proved that the plant can be operated safely both under 
ordinary operating conditions and during various operational disruptions, 
the authorities can grant permission for routine operation. SKI, after having 
examined all prescribed reports and after receiving answers to any remaining 
questions, then issues the directives and regulations which are to govern 
routine operation. SSI issues the permanent radiation protection regulations. 

Reporting during routine operation 

Regular reports shall be submitted to SKI and SSI on routine plant opera-
tion. Daily reports shall be submitted to SKI on the status and production 
of the plant. SSI normally receives monthly and quarterly reports on radia-
tion and activity levels in and around the plant. Annual reports on the 
operation and maintenance of the plant are submitted to SKI and SSI. Accounts 
of fissionable material and imports on certain events and incidents are sub-
mitted in accordance with the general directives to SKI, which reports to 
IAEA in accordance with prevailing agreements. Furthermore, non-routine 
reports are submitted to SKi on major incidents and on conditions which have 
a bearing on safety. Reports are submitted to SSI in the event that maximum 
discharge levels are exceeded or personnel are exposed to abnormal radiation 
doses within the plant, or in the event of any other incident of importance 
from the viewpoint of radiation protection. 

SKI and SSI continue to supervise the routine operation of the plant by 
means of reports and on-site inspections and can, if necessary, make alter-
ations in and additions to established directives and regulations. 
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NEW INITIATIVES IN THE U.S. REACTOR INSPECTION PROGRAM 

Ernst Vol genau 
Director, Office of Inspection and Enforcement 

United States Nuclear Regulatory Commission 
Washington, D. C. United States of America 

Recently, the United States Nuclear Regulatory Commission (NRC) has initiated 
a revised inspection approach that will involve placing inspectors full time 
onsite at all reactor sites. These resident inspectors will be supplemented 
by a performance appraisal inspection program that will incorporate thorough 
critical reviews of licensee facilities and an increased program of specific 
technical measurements to independently verify the accuracy and completeness 
of licensee work. To complement the inspection initiatives, the NRC is exam-
ining ways to expand its enforcement sanctions and to motivate safe licensee 
performance. 



Introduction 

The United States Nuclear Regulatory Commission (NRC) was established in 
1975 as an independent Federal agency responsible for protecting the public 
from the dangers associated with nuclear facilities and materials. This 
regulatory responsibility, formerly a function of the Atomic Energy Commission, 
is fulfilled through a program of comprehensive safety reviews of nuclear 
facilities; government licensing of the companies, utilities and individuals 
that use nuclear materials; and continuing NRC inspection to assure that all 
licensed activities are conducted safely and in compliance with the estab-
lished regulations. 

The Office of Inspection and Enforcement, one of the five major line offices 
of the U.S. NRC, has three main functions: to inspect and investigate; 
to evaluate and inform; and to enforce. 

We inspect and investigate licensees, their contractors and suppliers, 
applicants and other organizations or people subject to NRC jurisdiction 
in order to: 

. Determine if they comply with NRC requirements including rules, 
regulations, orders arid"license provisions. 

. Identify conditions that may adversely affect public health 
and safety, the common defense and security, the environment 
or the safeguarding of nuclear materials and facilities. 

. Provide a basis for recommending issuance or denial of an 
authorization, permit or license. 

. Determine whether suppliers of nuclear safety-related services, 
components and equipment have implemented quality assurance 
programs meeting NRC criteria. 

In addition to inspection, the Office of Inspection and Enforcement (IE) 
investigates incidents, accidents, allegations and other unusual circum-
stances involving matters which may be subject to NRC jurisdiction. The 
purpose of our investigations is to ascertain the facts and to take or 
recommend appropriate action. 

To evaluate and to inform are also important functions of IE. We notify 
other parts of NRC, the government, licensees and the public concerning 
incidents that present a potential or actual threat to the public health 
and safety, the environment, or the safeguarding of nuclear materials and 
facilities. We evaluate incidents and also the results of inspections, 
investigations, inquiries, enforcement actions, and reports by licensees 
and other organizations to: 

. Determine the adequacy of licensee performance. 

. Understand what has transpired and provide a basis to take or 
recommend appropriate action. 

. Verify the effectiveness of the inspection, investigation and 
enforcement programs. 

. Identify areas for consideration for change in the regulatory 
process. 



NRC Reactor Inspection Program 

The NRC licensing and inspection programs are based on the premise that 
the licensee is responsible for assuring that a facility is operated 
safely and in compliance with NRC requirements. In conducting our program 
of inspection we verify that the licensee has established the management 
control systems necessary to meet regulatory responsibilities. Likewise, 
we examine procedures for technical adequacy, observe activities in progress 
and evaluate documentation attesting to facility performance. In this 
way, we verify that the licensee is actually fulfilling these responsi-
bilities. 

The government-industry system for the inspection of nuclear power plants 
has been designed to provide for multiple levels of inspection and verifica-
tion. The nuclear inspection activity is pyramided, with each level of 
activity being verified, inspected or audited by those above. The NRC 
inspection effort is essentially the apex of this pyramid of inspections. 
NRC is the last in the series of inspections and audits performed by many 
different groups. NRC inspection manpower is usually far less than that 
of licensees and contractors, and NRC inspectors cannot possibly inspect 
all components and activities. Instead, NRC inspectors probe the pyramid 
to an appropriate depth to determine whether the licensee's activities and 
those of the contractors are being properly performed. 

The reactor inspection program we conduct consists of two major components — 
a preventive or scheduled inspection component and a reactive inspection 
component. Routine inspections are conducted in accordance with a defined 
program that is designed to examine a sample of the total activities per-
formed by licensees and their contractors within the base of the work 
pyramid. These inspections concentrate on determining the effectiveness 
of quality assurance systems. To gather information for evaluation of 
industry performance, NRC inspectors employ a variety of techniques. They 
may observe work in progress, check records of all types, interview people 
and, where appropriate, make direct measurements. 

Reactive inspections are conducted in response to information received by 
NRC regarding conditions or events which may have occurred at industry 
facilities. Such information may have come from routine NRC inspections; 
from an applicant, licensee, contractor or supplier; or from a licensee 
employee or other member of the public. How NRC responds to these notifica-
tions depends upon the significance of the particular condition, event or 
allegation as determined by our independent in-depth investigations. 

The reactor inspection program, which operates throughout the construction, 
test and operation of every nuclear power reactor in the U.S., has evolved 
over the past twenty years as the nuclear industry, safety technology and 
safety awareness of the public have grown. This program reflects the 
belief that safety cannot be inspected into a plant. Rather, safety is 
viewed as the result of conservative design, quality people and good manage-
ment. To assure that these elements are maintained, the NRC emphasizes 
control by the licensee through quality assurance programs and systems, 
rather than direct NRC acceptance of components and hardware systems. 



Resident Inspection Program 

The current reactor inspection program has been carefully derived over a 
period of years; that is, it is time-tested. However, it does have some 
weaknesses. First, the NRC inspectors form a very small percentage (only 
about 3%) of the inspection force maintained by licensees and their con-
tractors. This makes it difficult for NRC inspectors to accurately verify 
that the licensee system is working properly. 

Second, NRC inspectors spend less than one-third of their time on site 
observing activities of the licensee work force compared with nearly 100% 
of the time spent on site by licensees. The reason for this is that NRC 
inspectors are stationed in five regional offices located near major cities 
in the United States; whereas the normal place of work for licensees is, 
of course, at their plants. 

Third, NRC inspectors have been criticized for spending too much time 
reviewing paperwork as opposed to directly observing work in progress or 
performing their own measurements to insure that the licensee system is 
working. 

Fourth, the current program provides for too little evaluation of licensee 
performance. Each year thousands of inspections are performed by NRC 
inspectors and thousands of reports are received by NRC from licensees. 
Although many of these reports are reviewed, there is no unified program 
for examining the reports together and probing for weaknesses in a licensee's 
system. 

The Resident Inspection Program is designed to correct these four deficiencies. 
Under this program, inspectors will be stationed at each site in which 
there are reactors under construction or in operation. Generally speaking, 
there will be one NRC inspector present for every two reactors. The resident 
inspectors will be supplemented by inspectors who are experts in technical 
specialties, such as health physics, electrical instrumentation, welding and 
physical security. These specialists will be stationed in the regional offices. 

By assigning resident inspectors to reactor sites, the amount of time they 
spend at the plant will improve by a factor of about three. This increased 
time will provide greater opportunity to observe and measure licensee 
activities, verify licensee compliance, prevent safety related problems, 
and respond to significant events. Furthermore, because each resident 
inspector will be assigned to only one site, he will have improved know-
ledge of that plant. This should lead to better technical judgments and 
more efficient inspections. 

Another important element of the Resident Inspection Program is to appraise, 
on a national basis, the safety performance of electric utilities that 
operate nuclear power plants. Performance appraisal will involve assessment 
teams, probably located at a central office, which will make indepth measure-
ments of various aspects of reactor construction and operation. The teams 
will analyze inspection and licensee reports to identify potential weak 
spots and correct developing problems before they present a threat to the 
public. The teams will also be examining the performance of the resident 
and regional inspectors in order to assure uniformity and objectivity in the 
NRC inspection program. Thus, the performance appraisal team will provide 
a national perspective of both licensee and NRC inspection performance. 



As the new program develops, resident, regional and performance appraisal 
inspectors will perform an increasing number of independent confirmatory 
tests or measurements at the licensee's site. While we have performed some 
radiological measurements since the early 1970's, we are considering a sub-
stantial increase in other areas such as nondestructive examination (radio-
graphy, ultrasonic testing, etc.) and instrument calibration. The purpose 
of these measurements will be to gain greater confidence that the licensee's 
quality assurance system is performing properly. That is, the quality 
assurance organization designed by the electric utility will remain responsi-
ble for accomplishing tests and examinations of all elements of the nuclear 
plant, but NRC will increase the number of independent tests that it does 
in order to be sure that the utility is performing its test properly. 

In addition, we believe there is more information to be gained about the 
effectiveness of management controls through observation of an operation 
or a test in progress than by solely examining records of operations and 
tests. Thus, we are considering increased observation of preoperational 
tests, power ascension tests, surveillance tests, routine maintenance and 
operations. 

Enforcement Initiatives and Licensee Incentives 

A good enforcement program is a necessary complement to a good inspection 
program. The NRC enforcement effort consists of a clearly defined, evenly 
applied program of deterrents which escalates promptly according to the 
nature of the offense and the past history of noncompliance. From an 
enforcement standpoint, all matters examined during an inspection or an 
investigation fall into one of four broad categories: (1) acceptable; 
(2) a noncompliance with Commission license conditions; (3) a deviation 
from a licensee commitment which is not technically a noncompliance; (4) 
an unresolved item, to the extent that more information is needed to 
determine in which category the finding lies. 

As a means of categorizing the items of noncompliance into an order of 
importance which expresses their relative significance, NRC has established 
three categories of items of noncompliance in the following decreasing order 
of impact on protection provided: violation, infraction, deficiency. 

We place great emphasis on the licensee's program to identify items that need 
corrective action. Enforcement action is not taken for items of noncompliance 
which are identified by a licensee's internal audit program, provided adequate 
corrective action is taken and they are of a significance less than "violation" 
or are not causes of events or occurrences. 

We attach considerable significance to noncompliance items which we directly 
identify. In view of the requirements for inspections and for audits under 
a licensee's quality assurance program, the NRC inspections will be at the 
third level, or even higher, in the inspection hierarchy. Hence, our identi-
fication of a noncompliance item carries with it broader implications regarding 
the effectiveness of the licensee's quality assurance program. For this 
reason, we require the licensee to effect not only correction of the particular 
problem identified, but also correction of the more significant programmatic 
problems. Consequently, we believe that timely and strong enforcement is 
important in accomplishing the objectives of our inspection program. 



As part of our continuing examination of our programs, we are looking at 
our enforcement activities to identify possible improvements. One initiative 
we are considering is expanding the scope of our motivational activities to 
include possible positive incentives for licensees. The NRC inspection pro-
gram is designed to ascertain whether licensees are complying with their 
license requirements in a consistent and reliable manner. Accordingly, 
licensees who have good performance histories should receive appropriate 
credit from the NRC perhaps by reducing our normal inspection frequency in 
certain selected areas. For example, if we inspect some areas, such as 
maintenance activities or surveillnace testing, on a 12-month basis and 
find that for two consecutive inspection periods there are no items of non-
compliance, we might then decrease the inspection frequency for that activity 
to once every 18 months. If, on the other hand, we find significant items 
of noncompliance, we could go to an inspection frequency of six months, 
three months or more often. In this way, licensees would receive positive 
encouragement for safe operations. 

Tied very closely to our efforts to motivate safe operation of nuclear power 
plants is the development of a system to evaluate the performance and 
safety record of licensees. We are examining techniques and systems for 
analyzing our inspection results, licensee generated reports and other 
information to develop a means for assessing how well licensees are meeting 
their regulatory requirements. If we can identify trends that indicate 
potential problem areas; we can take the action necessary to achieve correc-
tion of the item before it threatens the public health and safety. 

Finally, we are examining the administration of our current enforcement 
actions to identify areas for improvement. The timeliness, clarity and 
completeness of our enforcement activities are all important factors in 
achieving correction of deficient areas. Any improvements we can make in 
this area will enhance the effectiveness of our program. 

Cone!usion 

In conclusion, I would like to emphasize that in considering changes to our 
inspection and enforcement program, we do not intend to change the funda-
mental precept that licensees are ultimately responsible for the safe con-
struction and operation of their plants. We do, however, intend to be 
very sure that licensees are properly fulfilling this obligation. In this 
way, we will have high confidence in the safety of the nuclear reactors that 
are operating in the United States today and in those that will operate in 
the future. 



SESSION I 

PANEL DISCUSSION 

CHAIRMAN: SERVANT 

GRONOW: Well, the conclusions of the papers really attempt to set 

out the problems as seen from the examination of information given as 

a result of the questionnaire. If you have the paper, we can turn to 

page 19 and there you see that in our first conclusion we say that the 

increasing size in nuclear programmes and development in technology 

should lead to rationalisation of regular inspection programmes and 

permit a reduction in the inspection effort. I think, Mr. Chairman, 

this is perhaps a point, together with the fact that the increasing size 

of programmes may lead to rationalisation solutions and these in themsel-

ves have to reflect the law and government machinery in each country. I 

think, a point here is whether or not the participants in this meeting 

believe that larger nuclear power programmes will lead to rationalisa-

tion. This is perhaps a point to discuss. 

SERVANT: Quelqu'un demande la parole sur ce problème d'une certaine ra-

tionalisation des programmes d'inspection, compte tenue de l'augmentation 

des programmes nucléaires? 

VOLGENAU: I would like to challenge the speaker, Mr Gronow, for just a 

moment on that matter. First of all, I do not think the figures in your 

paper are accurate on inspection effort. That is not your fault, this 

is our fault for not responding properly. You said that in reactor cons-

truction the effort is about one man/reactor/year, is that correct? In 

the U.S. we find that the activity is probably more than twice that much 

when you add the administrative overhead. If we talk about clerical peo-

ple, the people that have to develop a large inspection programme and, 

finally, the people that have to take the appropriate enforcement actions, 



we have even more than two man reactor year in the U.S., I'm talking 

about reactors under construction. This number grows significantly 

during the preoperational and start-up test, as thé licencee and his con-

tractors have many people on site in a typical construction activity in 

the U.S. Let us talk about units of about 1:100 MWe each, there would 

be two or three thousand workers and quality assurance people. With the 

increasingsophistication of the plants, I just don't see how one inspec-

tor can possibly manage to order the activities of such a large force. 

GRONOW: I must respond to that, because the reason for the comment is 

that, as Mr. Volgenau suggested earlier on, he is having resident ins-

pectors picking-up down the time lost in travelling to the sites. Cer-

tainly if you get a smaller number of sites with a larger number of units, 

the dead time involving travelling will reduce the staff. The larger 

the nuclear power programme is, the less loss there is in traffic, but 

of course, if you have resident inspectors, you eliminate that problem 

in the first place That is simply the point that was being made. The 

larger power reactors and the fewer number of sites will lead to a re-

duction in inspection effort, simply because of a loss of dead time, not 

only for resident inspectors, but also for specialists. And so, over 

and all, one would expect that in the future, as programmes increase, 

there will be a reduction in the actual requirement for the inspection 

in terms of man years. 

SERVANT: Je voudrais poser une question qui se rapporte sur ce point. 

Il me semble que le rôle des inspecteurs résidents pendant la phase de 

construction et en particulier pendant la phase d'essai, dépend un peu 

des pouvoirs qui leur sont donnés. Alors, je voudrais poser la question, 

par example, au répresentant de la NRC pour savoir si les inspecteurs 

résidents ont un pouvoir d'intervention immédiat et direct dans le pro-

gramme d'essai ou si, au contraire, si quelque chose leur paraît devoir 
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être redressé ils doivent d'abord en reférer au bureau régional de la 

NRC avant d'intervenir. 

VOLGENAU: The answer to that question is that it depends upon the na-

ture of the action that the inspector must take. Let me give an exam-

ple: I mentioned before the experimental program which involved stationing 

inspectors near two clusters of three plants each; we call these people 

"near-site inspectors", not near sighted, but near-site inspectors. In 

one case one such inspector pointed out that a valve in a plant had been 

leaking, it was 5 p.m. and Friday. He told the licencee that the valve 

had to be fixed within several hours time. The licencee argued with him. 

The inspector insisted, finally the licencee did, in fact, replace the 

valve. I said to the inspector: "what would have happened if the licen-

cee had not complied with your request?". His response to me was: "I 

would probably have called you". The point is that there are certain 

activities in order to shut down? a plant, certain actions that an ins-

pector can't take, but we have a provision for rapid communication, so 

that I, or my alternate, can be located at any time during day and night. 

I do have authority to shut down a plant. 

G. BERNAL: I'm referring now to resident inspectors. My question is 

quite delicate, but I think it is very important. I think that everybody 

here would agree that the inspection needs independence between inspec-

tors and utility people. So, there might be some problems when an ins-

pector is living there during one or two years in the same site. Are 

there some problems in connection with the independence that must exist 

between the inspection and the utility?. 

SERVANT: Je pense que ça serait aux pays qui ont des inspecteurs résidents 

à répondre sur ce point. 
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BEARE: I think the basis of the on-site inspectors and the basis on which 

they must cooperate is to establish an accord with the people who are 

dealing with them day to day and, if there were difficulties, I think it 

is important that the on-site inspectors have recourse to communicate 

with headquarters. Our experience is showing that we may have difficul-

ties from time to time. Both the regulatory body and the licencee recog-

nize the importance of the on-site inspectors. At the same time, the 

on-site inspector knows the importance of dealing with the management 

responsability. So, it really comes on a question of common sense and 

maturity on the part of the people who are choosen to be inspectors. It 

could be a problem, but we have not really found it to be a problem in 

the long term. I'm not sure if that is an answer. Do you want to ask a 

supplementary question if that did not answer your question?. 

G. BERNAL: My problem is the following: I consider very delicate that an 

inspector stays for a long period in a power station. It is possible and 

human that there could be a certain degree of friendship, even of good 

will, between the inspector and the management of the power station. It 

might happen that at a certain moment the inspector's decision is not 

completely impartial. 

BEARE: I think that risk always exists theoretically, but the point is 

that the inspector is also answering for the headquarters and that is 

why I emphasize the establishment of communications. That inspector has 

to recognize that he is accountable to his headquarters and by means of 

communication between the on-site inspector and the regulatory headquar-

ters. This is the check which ensures that the inspector mantains his 

independence. Now, I will answer theoretically to your theoretical ques-

tion: my experience is that the on-site inspectors are of anything more 

critical, and again, I emphasize the use of the word "critical" as being 

in its general sense. As criticism can be both positive and negative. 
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SERVANT: Je vais quand-même poser encore une question qui va un peu dans 

le même sens que celle que vous a été posée. Dans la mésure ou vous adop-

tez le système des inspecteurs résidents, pendant combien de temps envi-

sagez vous qu'ils demeurent dans la même installation? Est-ce-que vous 

avez déjà une doctrine sur ce point?. 

BEARE: As I indicated in my paper, we have not that policy on how long 

an inspector should stay at a site. But, my experience is somewhat bet-

ween four and six years. That has usually been dictated by other matters 

and policy of staff turn-over, promotions and so forth. 

KELLERMAN: Just a short answer to the matter exposed by Mr. G. BERNAL. 

We had an experience similar to that mentioned by you in the conventional 

business. We have resident inspectors in all steel shops, rolling mills 

and so on, this inspectors are staying there for several years and the 

longer they are there, the bigger the danger is that they become too fa-

miliar with the plant, too familiar with the management, and so we re-

gularly change personnel in these shops, but we don't have experience 

with nuclear plants. As we have a descentralized system and we have 

various TUV's, they send those people to the plant who are necessary for 

each special case. 

GAUSDEN: I would like to support Mr. G. BERNAL. We have not, at least 

up to now, had resident inspectors at any of the nuclear sites in the 

U.K., but we have had inspectors associated with a particular site for a 

number of years. In some cases we have found that the kind of attitude 

which Mr. Kellerman talked about of familiarity breeding contempt, has 

crept in. It was necessary to change the inspector from one plant to 

another. I think there is also another aspect to this problem which has 

not yet been discussed this afternoon and that is in dealing with the in-

dependence issue. It may well be very difficult to persuade the public 
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that, if you have a resident inspector, he is indeed independent. I 

would like very much to hear our American friend on this particular pro-

blem. 

VOLGENAU: The only reason that I did not speak before is that I had 

spoken too much in the past and I did not want to dominate the conver-

sation here. 

We have three approaches to that problem, first of all, that I am concer-

ned about loss of inspectors objectivity and I am talking about the in-

nocent loss of objectivity, because we have, I am convinced, a very good 

force of highly professional people in our organization. We planned, 

nevertheless, to check it in a variety of ways, first of all I mentioned 

a performance appraisal. We are going to an extensive performance ap-

praisal concept which will be highly quantitative, bul also qualitative. 

It will be qualitative in the following respects: we will measure the 

performance of all licencees based upon such things as non compliance of 

licencees, events reports, major inspection and investigation and so on. 

We will also use this qualitative system to measure the performance of 

our individual on-site inspectors. So, we have a quantitative measure of 

both, the licencee and the resident inspector. There are, in fact, various 

measures that you can use of his performance. Then too, we will have 

special performance appraisal teams who will perform a national assessment 

program. 

We believe that there is a tendency for each of our five regions to ins-

pect in its own way, we are concerned about that today. So, we have a 

program, that is under development, to have a more uniform effort through 

national performance appraisal and that will include a national inspection 

generally, if you will, for a reactor program. 

Then, finally, we have technicians who are based in the regions and who 

will continue to be based in the regions even after we have a resident 



inspection program. These technicians will be visiting the same sites 

in which there is resident inspection program, so at least we have those 

three checks on that problem. Finally we plan to rotate our resident ins-

pectors every two or three years. 

COURVOISIER: Let us not forget that the question of regional resident 

inspectors has come up because of geographical distances to be overcome. 

In a small country this is no problem at all, and so the people may sit 

wherever they are, preferably they have their headquarters at the head-

quarters of the authority. By the way, customs people might be able to 

continue with the discussion we have right now. Knowing quite a bit 

about customs inspectors becoming smugglers in the long run, could I look 

at the different questions in that context of the resident inspector 

becoming familiar with the plant?. Isn't it, as seen from the point of 

view of the operator, a danger that he starts to feel? well, the authority 

is there all the time and they carry, at least, a part of the responsabi-

lity which on the paper, is still my responsibility. They are there, they 

are looking over my shoulders all the time. It is not like having a 

policeman always in the backseat of your car while you drive. I would 

like to have an answer of the panel on this question, and if I may, I 

would like to generalise the question a little bit later. 

LEWIS: May I be permitted to give a personal experience having been an 

inspector on three power stations for the period of three years?. In 

the U.K., near-site inspection is almost equivalent to the American re-

gional organization. I was able to get to the power station within three 

to six hours, it depended upon whether it was the farthest or the nearest. 

We judge that the quality of the safety inspector and his relationship 

with the manager of the plant depends upon the personality and the expe-

rience of the inspector. From my own background I was an operator on a 
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nuclear power station before I came into the Inspectorate I found that 

my relationship with the manager was essentially professional,he had 

his responsibilities for safety, I had my responsibilities to see that 

he complied with the requirements of the licence and the operating con-

ditons on the site. Times were when there were confrontations, I had no 

authority to shut down a plant, but I could apply to my headquarters and 

they could issue a corrective; but, I found better to discuss the problem 

with him and suggest that if there was a problem such as, for instance, 

a defect in the safety of the reactor which was of an immediate nature, 

I could say to him: "you should remove the cause of my concern, or their 

concern, in the quickest and safest manner", and very often this man has 

shut down the plant. 

Let me just say finally that in the U.K. you are appointed to the station 

during the construction phase. During the period of commissioning you 

are almost a resident site-inspector, you are there for most of the time, 

or, if you are not there, you are appointed as specialist inspector to 

witness a special test. Finally, during normal operation, you go there 

on a regular visit, maybe one week per month, it depends on the type of 

plant. 

DABEK: I have two questions, one concerning the inspectors and their 

power to take decisions on the spot. This concerns the resident inspec-

tor as well as other inspectors. The second one concerns the problem of 

what is meant in saying regulatory inspection J s this the work which is done 

by people who are sent to the nuclear power plant and look for compliance 

to requirements by regulatory body? or in some countries is this inspec-

tion work done together with the review and assessment, and where are the 

limits?. 

SERVANT: Avant de répondre à cette question, je voudrais donner une toute 

petite conclusion partielle à la première partie de cette discussion qui 
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concerne précisément le caractère régional ou spécialisé géographiquement 

de l'inspection. Je crois que l'échange qui a eu lieu, montre que c'est 

un sujet important et qui donne matière à discussion. Je pense qu'il 

faudrait que les organisateurs de l'OCDE de cette conférence le notent. 

Peut-être y a-t-il là un prolongement ou un approfondisement à faire en 

posant des questions plus précises aux différents organisations nationa-

les qui s'occupent de ce problème. La plus part des questions ont été 

evoquées et je crois qu'il y a une qui n'a pas été evoquée jusqu'à main-

tenant et que je me permettrai à moi-même de la soulever et, c'est la 

question de la compétence des inspecteurs qui ne peut pas être tout è 

fait universelle. Donc, de la combinaison de l'action de l'inspecteur 

résident que j'appelerai généraliste, avec des inspections plus spéciali-

sées par des inspecteurs eux—mêmes spécialistes de telle ou telle disci-

pline, technique ou science. Je crois que sur ce point-là aussi il y 

aurait sans doute matière à dévelopement et à discussion. Je crois aussi 

qu'il doit être retenu. Un deuxième problème également qui m'est venu à 

l'esprit en écoutant mon collègue américain, c'est celui des inspections 

inopinées. J'avais tenu de certains exposés faites par des représentants 

de la NRC que des inspections étaient organisées de façon inopinée, avec 

la présence permanente d'un inspecteur sur le site de l'installation. 

C'est aussi problème à approfondir. 

ECKERED: I would like to stress a few other aspects of this question on-

site inspectors, because this is a question on which we could not come 

to an answer, saying it is better with on-site or it is better without. 

I think it is so connected to many other questions concerning our work, 

that it is why I would like to raise two more aspects. One is the number 

of people belonging to the licencee working in safety questions. Our 

utilities in Sweden often say that the relatively small number of people 

at the Inspectorate is compensated by the higher number of people with 
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the licencee, being higher, they say, than the corresponding number in 

the U.S. And a second aspect I would like to stress on, the question of 

the reporting system used. We will later describe, from our Swedish side, 

our reporting system. I think that is an aspect which should be dealt 

with in the same time as you discuss on-site inspectors. 

SERVANT: Je voudrais revenir aux deux questions qui viennent d'etre 

posées, l'une était relative a l'autorité des inspecterurs et j'aurais 

voulu demander à l'auteur de cette question de mieux la préciser, quelles 

précisions souhaite-t-il connaître sur l'autorité des inspecteurs, et 

leur faculté de prendre des décisions sur le site. La deuxième était 

rélative à la notion d'inspection réglémentaire. 

DABEK: I was asking about the authority of the inspector concerning 

on-the-spot decisions. In some countries the inspectors are only taking 

the picture of the situation existing and they really inspect and report 

to the regulatory body, and then the decisions are taken. In some coun-

tries the inspectors are empowered to take on-the-spot decisions to cer-

tain extent, and I would like to have comments on this problem. The se-

cond question concerns the notion of the regulatory inspection. How is 

it related to the review and assessment, how is it meant here? 

SERVANT: Nous allons essayer de répondre à ces deux questions. Je crois 

que sur la première question il faudrait demander à ces représentants 

des pays chez lequels les inspecteurs ont effectivement des pouvoirs 

d'intervention inmediate, parce que j'ai cru rétenir, des exposés qui 

ont été présentés jusqu'à maintenant, que ce n'est pas le cas en général, 

mais que ces inspecteurs devaient référé à leur bureaux de détachement 

pour ensuite prendre des décisions contraignantes. Alors, est-ce qu'il, 

y a parmis les pays représentés içi, des pays dans lequels les inspec-

teurs ont des pouvoirs d'intervention immediate?. 
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MESSORE: In Italy our inspectors have the authority to stop the plant 

operation. This can be done only if there is an operation which is not 

in agreement with the regulations, for instance, the technical instruc-

tions in the licence. If there is something different, something that 

is not really stated in the instructions, they cannot stop operation, of 

course. This is the point where he has to call headquarters. 

SERVANT: En somme, je dirais en cas d'inobservation flagrante d'une 

disposition de caractère réglémentaire. Alors, je demanderais, est ce 

que ceci se produit quelque fois, que des inspecteurs ont arrêté une 

centrale?. 

MESSORE: Not yet so far, during operation: Just once, during construction. 

GRONOW: In the U.K., inspectors are general inspectors covering all type 

of industrial activities and therefore, under the law of the Land, they 

have the power to issue what is called prohibition notices, that means 

notices to the owner of the factory to improve a certain matter in the 

interest of safety within a specified type, that is the order to cease 

operations. These powers are vailable to the inspectors in the general 

sense, that is in the general sense of industrial safety sense. We in-

troduce a degree of discussion between the operator's view of safety and 

our own view of safety, regarding a requirement to shut down a reactor 

or take some other far-reaching action in relation to regulatory enfor-

cement when such situations have arisen they have involved difficult 

decisions and have always been referred to the higher authority within 

the organization. 

DOPHIE: I am somewhat astonished about what has been said for Italy, and 

I would like to put a question about it. Like in the U.S. we have tech-

nical specifications; it happens, and quite often, that the operator is 
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going beyond these technical specifications or at least has difficul-

ties in respecting them. In my country he calls, he does not stop the 

plant iamediately, he really wants to know if he has to stop. Our ad-

vise might be either he does something about it, or that he stops. Quite 

often, although we do not have the power of shutting down a nuclear power 

station, we advise that they shut it down because they are going beyond 

the technical specifications, and they do that. So, I wondered that 

Mr. Volgenau did not react when it was asked here to our Italian colleague 

if he did require that a power station be shut down. It is our experien-

ce that quite often we suggest that they do stop and they do it. In the 

U.S. it must have happened quite often that the power station be shut 

down just because the technical specifications were not met anymore. 

VOLGENAU: Yes, it has happened. As a practical matter, if the licencee 

does not comply with a safety condition, for example, by exceeding his 

technical specifications, we will issue an order such as a shock-order 

or cease-and-desist order, but in the U.S. this is so fraught with legal 

complications, innovatory actions and that type of things, that the licen-

cees are very reluctant to
-

have us to do that. So, if a condition comes 

up that is marginal, it may or may not be a violation of the licencee con-

ditions. Frequently we document that in what we call an immediate action 

letter. The inmediate action letter is not a document in the same sense 

as an order is, but it is a simple letter that documents the action that 

the licencee will take, such as "in accordance with our discussion on 

such and such date, you agree to shut down your plant or to operate at 

lower power level". 

KELLERMAN: I would like to make a point again which was raised by 

Mr. Courvoisier with regard to the responsibility of the operator. I know 

cases in our country where shutting down would have been worse than not 

shutting down the plant. I do not wish that anyone of you has the respon-
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sibility to decide whether the plant has to be shut down or not. I 

think the responsibility of the operator is quite clear and, if he does 

not follow your advice, he might have reasons and he might have difficult 

discusions afterwards with the local safety board. We are considering 

a new regulation in our country. It is the first time at all that exter-

nal people may have the authority to ask to shut down and may have the 

power to overcome even the plant management. That is with regard to 

sabotage and terrorism, but I don't think that normal operation and nor-

mal incidents which might occur during operation of the plant would re-

quire an immediate action of a regulatory inspector. 

SERVANT: Je crois que nous pourrions peut-être aborder maintenant la 

deuxième question qui été posé sur la notion d'autorité des inspecteurs. 

Elle était rélative aux rapports entre l'inspection que nous appelons 

réglémentaire et un peu le reste de l'activité réglémentaire,et notemment 

le licensing et d'autres aspects de l'activité des autoritées réglémen-

taires. Je pourrais demander è l'un de mes collègues Français, Mr. Clément 

par exemple, d'exposer comment en France on essaie d'articuler l'action 

des inspecteurs avec l'action des équipes qui s'occupent du licensing. 

CLEMENT: C'est une question difficile que nous a posé Mr. Oabek. Il 

a certainement en mémoire toutes les discussions qui ont eu lieu à l'AIEA 

sur ce sujet. Vous me demandez, Mr. le Président, d'essayer de présenter 

un peu comment nous faisons chez nous, en France. Il n'y a pas de doute 

que lorsqjoe nous avons répondu au questionnaire très complètement, nous 

avons séparé l'action relative à l'évaluation, b l'assessment, et h 

l'analyse de sûreté de ce qui est une inspection réglémentaire. Pour 

procéder è l'évaluation, les équipes qui sont chargés de ce travail ont 

évidentment besoin en plus de l'étude des rapports de sûreté et en plus 

de l'étude de documents, de notes de calcules qui sont citées dans ces 

rapports de sûreté, ils ont besoin des discussions longues et approfon-
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dies avec les responsables de ces études, les responsables qui deman-

dent les autorisations de construction. Ils ont besoin parfois de se 

rendre sur le site pour mieux comprendre ce qui a été expliqué. Nous 

n'avons pas du tout considéré celà comme un effort, comme un travail 

d'inspection réglémentaire. Je crois que Mr. Dabek fait bien de soule-

ver ce problème parce que lorsque on compare les efforts qui sont faits 

dans les différent pays, je crains qu'on arrive à dire des choses assez 

fausses si l'on ne fait pas cette distinction. On a certainement mal 

expliqué, dans les réponses au questionnaire que nous avons fait, le 

travail en quoi consistait chaque opération. Peut-être que là, on y 

verrait beacoup plus clair. 

SERVANT: J'apporterai peut-être deux points suplémentaires. C'est 

d'abord le fait que chez nous, en France, les inspecteurs qui visitent 

les installations ou qui sont appelés à les visiter.lorsqu'elles seront 

en exploitation, sont appelés à participer à l'analyse de sûreté, ils 

sont membres du groupe permanent, c'est-à-dire, du groupe d'experts qui 

jouent un peu le rôle de l'ACRS aux Etats Unis. Donc, de cette façon, 

ils participent à l'analyse de sûreté. Un deuxième point qui a été cité 

par Mr. Charbonnel ce matin, mais qu'il faut peut-être signaler, c'est 

que la préparation des visites, qui est une phase très importante sur 

les sites, se fait en liaison avec l'équipe du licensing qui a étudié, 

qui a fait l'analyse de sûrete. C'est avec cette équipe et à partir 

des documents de sûreté, que l'inspectién prépare la visite de l'installa-

tion elle-même. Donc, je crois que ces éléments montrent que, au fond, 

l'inspection est un prolongement absolument indistantiable et, finalement, 

difficilement dissociable du reste de l'action réglémantaire. Je ne sais 

pas si ceci répond à la question posée par Mr. Dabek. 

GRONOW: Mr. Chairman, I just want to make a point which perhaps could 

be discussed in the final panel, that is the preparation of the report 
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on the response to the questionnaire. It was obvious and today has been 

confirmed by Mr. Kellerman. He said they have a descentralized system 

which must perform certain tasks and maintain standards within the country. 

We heard from Mr. Eckered that they have a centralized system but the 

authority for different aspects of regulatory action is bases on different 

organizations. Part of our discussion should center around the effec-

tiveness or perhaps the non-effectiveness of the different kind of orga-

nizations, because, after all, in the course of time there will obviously 

come to all regulatory bodies some views about changing their organizations. 

I feel that this is a point I would like to refer to the final panel, 

with your permission. 

SERVANT: C'est une question que nous renvoirons éffectivement à la dis-

cusion final, mais il faudrait peut-être revenir à la question posée par 

Mr. Eckered qui est aussi une question importante, celle au fond de 

l'action de surveillance, d'inspection des représentants, de l'exploitant 

lui-même sur le site, comparée à l'action des inspecteurs extérieurs. 

Alors, je poudrais dire que c'est aussi une question très importante, elle 

l'est sur tout dans les pays où, comme en France, les exploitants sont 

eux-même des établissement publiques, c'est-à-dire, des établissements 

dépendant du gouvernement. Il y a là une difficulté supplémentaire dans 

la comparaison des actions dans les différents pays, c'est qu'on ne soit 

à la limite entre l'action des organismes exterieurs et celle des exploi-

tants eux-même, il est difficile à fixer compte tenue de ce que je viens 

de rappeler. Mr. Eckered, est ce que vous voulez reprendre votre question 

pour qu'on essaiye de répondre?. 

No answer due to lack of time (end of session l) 
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Abstract 

With a reference to the organization and practices of the inspecting 
authority and to the requirements set for various control phases, 
typical problems affecting the regulatory inspection work have been 
touched upon. One key problem area has appeared to be the availabil-
ity, sufficient coverage and consistency of regulations at an early 
enough stage of the planned nuclear power plant project. Another 
big problem area has proved to be the availability and sufficiency 
of information at various inspection phases for a well found and time-
ly decision or statement concerning the item to be reviewed. 



1. GENERAL 

All practical control measures connected to licensing of 
nuclear power plants in Finland are performed by the Institute of 
Radiation Protection (IRP). The control function of the IRP is 
based on law and it is an independent governmental institute under 
the administration of the Ministry of Health and Social Affairs. 
The main functions of the IRP are: 

- control of radiation safety in general 
- control of nuclear safety 
- control of pressure vessels of the nuclear power plants 
- environmental studies 

The work at the IRP is divided in three departments (Figure 1). 
The Department of Reactor Safety performs most of the work related 
to nuclear power plants. It is responsible for the technical safety 
evaluation, for the control of design and construction and for the 
control of commissioning and operation. The Research Department 
performs environmental studies and control measurements in the 
environment of nuclear power plants. The Department of Inspection 
performs, in connection with its inspection duties for non-nuclear 
applications, dose control of the nuclear power plant personnel. 

The duties of the IRP as the regulatory inspecting authority 
are two-fold (Figure 2): stating the requirements relevant to 
various control phases on ohe hand and the practical control measures 
on the other. At this work the most problematic area has appeared 
to be the control of the realization. 

The IRP surveys the design, manufacture, installation and 
performance of systems and components by means of preinspections, 
construction inspections, start-up inspections and system tests. 
All these control phases are tied to certain hold points in the imple-
mentation of the power plant construction program. 

The first hold point is the start of the manufacture. This 
cannot in principle take place before the authorities have accepted 
the so called preinspection documentation (design information). The 
second hold point is the installation permit, which is given only 
after the construction has been accepted in the construction inspec-
tion. The third hold point is the permit to take into operation, 
which is given after the installation has been accepted and verifi-
cation has been obtained about the fulfilment of the design objectives 
in the start-up inspection and system tests. 

2. REQUIREMENTS 

The Finnish legislation concerning nuclear energy is rather 
general in nature and does not contain any detailed requirements for 
the construction and operation of nuclear power plants. The IRP has 
therefore referred to certain standards with a wide international 
acceptance as an indication of acceptable level of safety and quality. 
As examples can be given certain criteria, codes and standards devel-
oped in the USA, such as 



- NRC General Design Criteria 
- NRC Regulatory Guides 
- ANSI N4 5.2 and other ANSI-standards 
- ASME III and ASME XI 
- Some IEEE-standards 

The IRP has also developed a set of guides of its own, which 
for the most parts are of procedural nature, indicating the timing 
and depth of information to be submitted to the authorities for vari-
ous inspections. They also indicate objectives as to the level of 
safety. These guides, called YVL-guides, contain several references 
to both domestic and foreign or international standards. The YVL-
guides have been divided into general guides and guides on systems, 
pressure vessels, buildings and structures, other structures and 
components, nuclear materials and radiation protection. 

Of all inspections performed the preinspection has turned out 
to be the key measure, and also the most problematic. The pre-
inspection stems in fact from the conventional pressure vessel ins-
pection, but for the nuclear components with a significant safety 
implication, the requirements on the scope of information and depth 
of analysis have been developed on the basis of the international 
standards. The preinspection documentation shall give information 
on following topics: 

For the systems 

- definition of system 
- design bases 
- description of the system 
- performance analyses (normal operation, accident situations) 
- quality assurance information 

For the components (safety classes 1 and 2) 

- information on manufacturer's organization (QA-aspects) 
- design data 
- material specifications 
- description of manufacture 
- quality control program 
- dimensioning 
- drawings 
- stress analyses 
- inservice inspection program 
- other relevant information 

3. REVIEW OF PROBLEM AREAS 

The problems encountered in the construction of the nuclear 
power plants stem from a variety of facts. Examples of the most 
pronounced of them are : 

- Many of the procedures, rulès and recommendations of the 
IRP did not exist at the start of the first nuclear power 
plant projects, but have developed along with them. 



- Reference has been made to both the domestic and foreign 
national or international criteria, guides, standards or 
recommendations. In other words, there has been no truly 
consistent set of rules as a guidance. 

- The guidance found in some of the referred or specified 
regulations has been too general leading to problems of 
interpretation. 

- In certain detail cases, no direct guidance has been found 
at all in the existing regulations. 

- Some of the requirements have been new to the parties 
in question. 

- Level of quality assurance requirements has been new for 
all parties. The implementation of the QA-manuals produced 
during the construction of the first units can be charac-
terized to have been in a trial phase. 

- There has been general lack of experience on all sides. 

The above listed facts make themselves apparent throughout 
the inspection activities. Of these, reviewing the construction 
permit application and control of construction will be touched upon 
more closely in the following. 

3.1 Construction permit 

Typical infopnation included in the construction permit appli-
cation is the preliminary safety analysis report (PSAR), the topical 
reports referred to in the PSAR, the classification document and the 
quality assurance programs. 

The requirements regarding the documentation needed for the 
IRP's statement concerning the construction permit are presently 
expressed in a rather detailed manner. As an example, a reference is 
made to the Standard Format and Content of Safety Analysis Reports 
for Nuclear Power Plants, issued by the U.S. Nuclear Regulatory 
Commission, In spite of this, the following areas have appeared to 
be problematic in one way or other: 

- Level of description of the systems. 

- Level of description of accident analyses, i.e. computer 
program details, required sophistication of the computer 
programs, availability of proprietary information. 

- Level of description of the above stated items in the 
PSAR compared to the FSAR. 

- Inclusion of certain special analyses not clearly specified 
in the references (ATWS, reliability analyses). 

- Interpretation of the systems and components classification 
rules. 

- Interpretation of the QA-program requirements. 



Generally speaking, the vital problem in reviewing the con-
struction permit application has been the sufficiency of information 
for a well-found statement on the whole scope of the application, 
without resorting to a step by step licensing. 

3.2 Control of construction 

Despite the fact that the construction permit has been granted 
by the Ministry of Trade and Industry, based on the opinion of the 
IRP, final approval of the systems, components and structures depends 
on the review and position taken by the IRP. 

In the control of construction the problems encountered have 
often been of procedural nature, or stemmed from procedural reasons. 
As examples can be given: 

- Delays in decision making concerning the preinspection 
information due to the long road of information transfer 
(subcontractor, main contractor, main supplier, owner util-
ity, inspecting authority) 

- Delays in the above matter due to lack of knowledge or 
misinterpretation of requirements on the volume and depth of 
information 

- Difficulties in taking into account all the requirements of 
the authorities due to the above stated delays 

- Difficulties in implementation <5f requirements not specified 
in a sufficiently detailed manner in the procurement docu-
ments 

- Preparation of procurement specifications without consulting 
the authorities at a sufficiently early stage for inclusion 
of all relevant safety related requirements 

- Finding a satisfactory compromise in the case where the 
production is based on totally other set of standards than 
specified as a reference 

- Difficulties in complying with the nuclear requirements in 
design and construction of important building structures, 
such as concrete containment 

- Problems due to insufficient specification or implementation 
of some QA-program items, such as 

— duties and responsibilities of organizations and indivi-
duals 

— coverage of inspections 
— mutual order of various manufacturing processes and 

relevant inspections 
— auditing 

- Communication and coordination problems due to the large 
number of parties involved. 

In some cases the utilities and'suppliers have considered the 
scope of the written material requested by the authorities too large 
and have questioned the real need of all this material. 



Certain special requirements typical to important nuclear 
components may, due partly to lack of experience, have spread out 
to areas where a conventional approach would have led to satis-
factory results. In doubtful cases, a solution on the safe side 
has been selected. 

In some cases of foreign supplies the production has been 
started before even the utility has obtained the necessary preins-
pection information. In these cases the acceptance of this documen-
tation has been the prerequisite of the start of installation. Such 
cases have sometimes led to difficult situations regarding the accept-
ance of the product. 

4. EXPERIENCE OBTAINED i 

According to the present experience the adopted system with 
properly chosen hold points of control has proved to be satisfactory. 
It is advisable to be quite strict on these hold points. Particu-
lar wèight has to be placed on the timely delivery of the preinspec-
tion documentation, due to the apparent advantages of the early 
availability of this information. It is also important that the 
construction inspection is carried out before the installation of the 
components. 

The requirements on safety, procedures, technical solutions 
etc, should be specified as much in detail as possible before the 
start of the nuclear power plant project. New requirements and modi-
fications should be avoided. The set of rules adopted should be 
consistent, reference to standards of many countries should be avoi-
ded. The différencies in the requirements of the buyer and vendor 
countries should be settled well in advance. 

In Finland the development of a special series of guides, 
YVL-guides, on the inspection practices, required documentation and 
level of safety has proved to be very valuable. Had these guides 
existed at the start of the first nuclear power plant projects, many 
problems would have been avoided and others would have been easier 
to solve. 

The depth of control based on systems and components safety 
classification has in general led to a consistent handling of the 
matters. It is important that the classification and the requirements 
pertaining to various component types in different safety classes will 
be settled early enough to be properly taken into account in the 
production and control. 

For the implementation of the set goals of control within the 
frame of the country's nuclear power program in a timely manner a 
sufficient inspecting staff is required. The staff should be quali-
fied enough for independent work and judgement in several areas of 
speciality. Where many inspectors do similar work (e.g construction 
inspections), at least a few experienced inspectors are needed for 
consultation in doubtful cases. 



It may finally be stated that sufficient basis for the regula-
tory inspection should be found in the relevant regulatiüns. The 
duties and rights of the inspecting bodies, as well as requirement 
on their qualifications, should be clearly stated. The rules of en-
forcement should be defined. The regulations on these matters should 
also live up with the developing nuclear industry and exhaust 
flexibly from the experience gained in the practical inspection work. 



Figure 1. Institute of Radiation Protection 



STATING OF 
hi 

REVIEW OF 
GENERAL V APPLICATION FOR 
REQUIREMENTS CONSTRUCTION PERMIT 

STATING OF \ CONTROL OF 
REQUIREMENTS / START-UP 
ON START-UP OPERATION 

z_ PREINSPECTION 
OF START-UP 
I PROCEDURES 

r 
STATING OF 
REQUIREMENTS 
ON OPERATION 

r 

CONTROL OF 
OPERATION f' 
CONTROL OF 
OPERATION 

Figure 2. Principal phases of safety control 
of nuclear power plants 



ACTIVITIES OP THE TÜV EXPERTS DURING THE PERIOD OP 

CONSTRUCTION AND COMMISSIONING OP A NUCLEAR POWER PLANT 

ORDERED BY THE LICENSING AUTHORITIES OP THE FRG 

J. Dommke and Dr.H. Pendler 

Technischer Überwachungs-Verein Baden e.V. (TÜV Baden) 

D 6800 Mannheim (Ped. Republic of Germany) 

The inspection organizations in the FRG, named Technische 
Überwachungs-Vereine, are independent associations grouped on 
a regional basis. The licensing authorities of the states in 
the PRG consult these inspection authorities for the assessments 
concerning the site selection and the concept, the construction, 
the commissioning and the operation of a nuclear power plant. 
Furthermore the TÜV experts inspect the manufacturing of the 
components at the manufacturer and on site. 



1. Introduction 

For better understanding it is necessary to give a short 
description of the history of the technical supervising orga-
nization (TÜV) in the Federal Republic of Germany. 
In the second half of this century industrialization begun in 
Germany in a large scale and this again was possible because 
of the introduction of the steam boilers as an energy source. 

But often steam boilers exploded and therefore the authorities 
of the states of Germany induced the owners of steam boilers 
to found technical supervising organizations. This was the 
origion of the TüV's. The states have recognized and approved 
these organizations as dedependent supervising organizations. 
Therefore the states have stopped performing its own super-
visory functions delegating its power in this fields to the 
TÜV * s. 
With time in addition to steam boiler plants the TüV's have 
also been entrusted with the inspection and supervision of 
other hazardous technical installations, e.g. elevators or 
cars. 

The TÜV are incorporated associations which - pursuant to their 
statutes - are not allowed to carry out operations with a 
view to make profits. Also today the TüV's are grouped on a 
regional .basis, but sometimes they cooperate on a supra-
regional basis. 

The TüV's are supervisory and advisory bodies whose authorized 
inspectors carry out tests and investigations on behalf of the 
plant owners, manufacturers and public authorities and 
they give advice to them, with a view to protect man and pro-
perty from any adverse effects produced by technical instal-
lations and factory plants and to ensure and to maintaine 
their proper and efficient construction and operation. 

2. The Technical Supervising Organizations in the Federal 

Republic of Germany 

To demonstrate the activities of the TüV's in the whole tech-
nical field in figure 1 is shown the organization-scheme of 
the TÜV Bavaria (abbreviated) and in figure 2 also a liste of 
the activities. As a rule, the authorized inspectors employed 
by the TüV's have a technical university degree or an engi-
neering college degree (university-graduated engineers) or an 
engineering academy degree (academy-graduated engineers) and 
have completed at least two years of practical work in their 
relevant fields. In addition, the authorized inspectors are 
specially trained for their tasks by the TüV's. 

So it can be seen that the TüV's have a large technical staff. 
This was the reason that with the beginning of the atomic age 
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in our country the licensing authorities charged the TüV's 
with tasks in the field of nuclear safety. At this time - thus 
roughly 20 years ago - some TüV's set-up groups and later on 
sections for the handling of these new tasks. 

Soon after the 11 TüV's in the Federal Republic of Germany 
recognised that it would be useful to have a institution which 
could handle special problems in this atomic field and 
also collect and disseminate informations. They founded the 
1RS, now named GRS, which has about 250 collaborators. 
The GRS works now partly for the Federal Government and partly 
with the TüV's for the state authorities. 
Beyond this the GRS has to care for the 

RSK, which is the expert board for the 
Federal Government for questions 
of nuclear safety, 

SSK, which ist the expert board for the 
Federal Government for questions 
of radiation protection, 

KTA, which ist the german rule organization 
in the nuclear energy field. 

3. The organization of the licensing authorities 

It is well known that the organization of the licensing autho-
rities in the Federal Republic of Germany is different from 
that in other countries, eg. France, UK or USA. 

Because of the federal structure of Germany the licensing 
authorities are partially authorities of the Government of the 
FRG and of the Government of the state in which the site is 
situated.. The Federal Ministry of Internal Affairs takes part 
in the licensing procedure following the german atomic energy 
act. This minister has the right to give directions to the 
licensing authorities of the states. The Ministry of Internal 
Affairs cooperates also with the Reactor Safety Commission 
(RSK) and the Radiation Protection Commission (SSK). 

The licensing authorities in the FRG consult independent in-
spection authorities for the assessments and for the inspec-
tions in the nuclear power plant. Generally these inspection 
authorities are the "Technische Überwachungs-Vereine". As an 
example the circumstances for Baden-Württemberg are shown in 
figure 3. The TÜV gets the order for an assessment form the 
Ministry of Economy and the order for inspections and repea-
ting tests from the Ministry of Labour. 

Assessment 

In figure 4 is shown an approximate organization-scheme of 
the nuclear technology division of the TÜV. If the TÜV has an 
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order from the licensing authority of a state to write an 
assessment and to make the inspections during the erection 
period of the nuclear power plant, this order will be ful-
filled not only by the nuclear technology division of the TÜV, 
but also from so called "conventional" divisions. Because 
many licensing und supervisory authorties work together during 
the licensing procedure, the experts of the TÜV have to have 
good connections to all theses authorities e.g. the .authority 
for civil engineering, authority for mining affairs, or autho-
rity of environmental protection etc.. 

For special questions the TÜV will be helped by other experts, 
e.g. experts for meteorology, geology, earthquake or environ-
mental protection. In many cases these assessments of the spe-
cialists are a precondition for the main task of the TÜV, 
namely to consider the results of the special assessments with 
regard to the layout of the nuclear power plant. Therefore 
the assessments of the specialists will be integrated in the 
assessments of the TÜV, which generally consist of the follo-
wing assessments 

- Site selection and concept of the nuclear 
power plant 

- Construction of the nuclear power plant 

- Commissioning of the nuclear power plant 

- Operation of the nuclear power plant. 

In the following it will be given a more detailed breakdown of 
the task involved in the assessments of a nuclear power plant, 
because it is helpful to understand that the TÜV's need so 
many specialists and a well coordinated team. 

If an assessor has to juge a power plant system, so he first 
considérés the concept of the system and of the connected 
systems. This work will be done for the first assessment. The 
TÜV expert has to read the safety analysis report and than to 
ask himself a lot of questions: What is the reason for this 
system ? How works it ? Has it any safety meaning ? What are 
pressure, temperature, mass flow etc. under normal operating 
conditions ? What sorts of accidents are possible in this 
system ? How would they influence the safety of the reactor ? 
What accidents are possible in connected systems and how would 
they influence the operation of this system etc. ? In many 
cases it would not be possible to answer all the questions in 
a short time and with the safety analysis report alone. Than 
it is necessarjr to decide which questions should be answered 
for the first assessment, which questions could thus influence 
the concept of the plant and so on. Often it is necessary to 
claim for more documents, which give answers to specific prob-
lems. Sometime this leads to requirements concerning the 
assessment and document claims which the authority than adopts 
for the license; this work goes further on during the time. 
For the assessment for the erection of the plant these above 
mentioned questions are to be considered in detail. Each expert 
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has to proof the lay-out of the system he has to consider in 
detail. 

In the assessment for the operation of the plant the expert 
considers, which tests are necessary for this system for going 
into operation e.g. for the hot-tests without and with fuel 
elements and eventually for tests during start-up and during 
the power test. Just so he has to specify the recurring in-
spections and the timetable for these tests. An other question 
is what the owner has to do if the system doesn't work or 
works only partially. Especially in this case we would find 
the answer that the plant can remain in operation as long as 
the safety specifications are fulfilled. 

5. Preexamination 

Parallel to these tasks for the assessments the experts have to 
understand and to assess the specifications, descriptions of 
the systems and the drawings. 

Important parts are described and fixed in specifications, 
which are discussed with the TÜV. For minor important systems 
and parts which are often used in different systems there 
exist collective specifications. 

The specifications contain detailed requirements on calcula-
tion and design, on the manufacturing documents to be prepared 
by the manufacturer, on material's, -manufacturing, tests, 
examinations, in-process inspections, transport, erection, 
functional tests and documentation, in addition, the scope of 
supply and services to be provided by the manufacturer are 
described in detail. 

Besides from these specifications there exist also process 
specifications and material specifications. 
The experts have to proof if the content of the specifications 
contain all points which are related to the safety. 

Before starting with fabrication the German rules for pressure 
vessels and steam generating vessels specify examinations of 
all components designed for overpressure with reference to the 
construction drawings and to the calculation of the layout. 
Within the licensing procedure this examination which is called 
"Vorprüfung" will be done by the TÜV for all components which 
have to satisfy a high level of safety requirements. This 
examination includes not only the consideration of the layout 
of the pressure vessels against the internal pressure, but also 
the loads resulting from vibrational stresses, earthquake 
stresses etc. The engineers have to see whether the layout con-
forms with the rules of special standards. Such standards for 
pressure components are the "AD-Merkblätter" and the "TRD-Merk-
blätter" . Moreover, for special components like the reactor 
pressure vessel the engineer has to make a stress analysis for 
example with a computer programm using the finite element 
method. It is obvious that a lot of specialists is required 



for the development of software of these computer codes, be-
cause sometime the computer codes have to be modified. The 
task of these engineers includes the examination of drawings, 
layout and calculations of the manufacturer, and sometimes 
modified own calculations and the approval of the drawings. 

6. Supervision of constructions and components 

During this time the first work our supervising engineers begin 
in the mills where the parts for the plant are manufactured. 
In the PRG this supervision will be done by an independent 
authority like the TÜV. 

In the PRG we have special control procedures during the fabri-
cation of some special reactor components. Especially the 
reactor pressure vessel and some components of the primary 
circuit have to be tested by three testers independently during 
fabrication. That means that there are nondestructive testings 
during the fabrication done by testing engineers of the manu-
facturer, of the general contractor (e.g.KWU) or architect 
engineer and of the inspection authority (e.g.TüV). 

Far off it is necessary that the testing will be done by in-
spectors of independent divisions within the organisation of 
the manufacturer and the general contractor. For the fabrica-
tion of components with only minor safety significance the 
licensing authority also accept the tests and the certificats 
of these quality divisions under the clause that the organisa-
tion and the qualification of these inspecting engineers was 
accepted by the independent engineers of the TÜV. 

A more detained description of the TÜV activities during this 
period will be found in [l]. 

7. Commissioning period of the plant 

During the installation of components at the nuclear power 
station the inspecting engineers of the TÜV will make some more 
tests, e.g. ultrasonic testings of weldings, checks of dimen-
sional accuracy, pressure- and leakagetestings of the contain-
ment, pressure tests of vessels and of whole systems. After 
that the nuclear reactor components and systems will be put 
into service. Also at this stage the testing engineers and some 
other specialists of the TÜV will be present on site checking 
the correspondence with the safety requirements. For these 
tests a lot of specialists will be needed, e.g. specialists for 
ultrasonic testing, for acoustic emission, for welding tech-
niques of ferritic and stainless steel, for high voltage cur-
rent, for electronics, for accident analysis etc. Moreover 
during the time of the first operation of the nuclear power 
plant the TÜV need additional specialists like physicists of 
reactor theory, thermodynamics and radiation protection. 

- 5 -



8. Conclusion 

This is a short summary about the activities of the TÜV experts 
during the licensing procedure. For a nuclear power plant in 
Germany it.has to be mentioned that, fbr a 1300 MWe standard 
plant,for all theses tasks it will be needed a time of 5 to 6 
years and the man-power of 90 to 120 manyears. 
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1. within the framework of public-authority 
regulations: 

- Lifting and hoisting equipment 

- steam-boiler plants 

- pressure vessels 

- installations to draw off compressed or 
liquified gases and gases dissolved 
under pressure 

- electric wiring and fittings in particularly 
hazardous rooms (such as theatres, cinemas 
or assembly halls) 

- piping and tubing under internal pressure 
for combustible, coustic or poisonous gases, 
vapours or liquids 

- installations for the storage, drawing-off 
and conveyance of combustible liquids 

- materials and welding engineering 

2. within the framework of road-traffic 
legislation: 

- type-approval testing of motor vehicles 
and their accessories 

- serial inspections of motor vehicles 

- driving tests for motorists and the examina 
tion of driving instructors 

- aptitude tests in medico-psychological 
examination centres 

3. within the scope of advisory activities; 

- conveyance engineering 

- reactor safety and protection against 
radiation 

- environmental protection (such as noise 
abatement and clean air) 

- feed-viater technology, problems rela-
ting to waste waters 

- heat and power engineering 

- industrial tools 

- protection of labour and safety enginee-
ring 

- safety and accident research 

- marine engineering 

P I 0. 2 
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INSPECTION OF NUCLEAR POWER PLANTS UNDER CONSTRUCTION IN SPAIN 

L. Santom£ Juneadella 
Junta de Energfa Nuclear 

En esta coraunicacidn se expone un breve resumen de la situa-
ci<5n de la industria nuclear en Espafla a fin de comprender 
mejor la problem£tica de la inspecci<5n de las centrales nu-
clear es espafiolas, asf como de la experiencia adquirida, des-
cribiéndose a continuaci<5n algunos de los problemas surgi do s 
durante la fase de construcciän. También se expone la proble 
m£tica con que se enfrenta la Inspecciän de la Junta de Ener-
gfa Nuclear para ctunplir con las mislones que este organismo 
tiene encomendadas en este campo. Por dltimo, se hacen algu-
nas recomendaciones elaboradas a partir de la experiencia es-
paflola. 

This report includes a brief summary of the situation of the 
nuclear industry in Spain, in order to better understand the 
questions involved in the inspection of the Spanish nuclear 
power plants, as well as the experience acquired, followed 
by a description of some of the problems which have arisen 
during the construction phase. Also the problems faced by 
the Inspection of the Junta de Energfa Nuclear are described 
in order to fulfill the missions entrusted to it. Finally, 
some recommendations are made in light of the experience had 
by Spain. 



1. INTRODUCTION 

In accordance with the Law on nuclear energy 
of April 29, 1964 (Chapter V , article 28), throughout 
the construction of the nuclear or radioactive facili-
ties, the Nuclear Energy Board (JEN) shall oversee 
such construction for the purpose of verifying that it 
is carried out according to the project which served 
as the basis for the pertinent authorization. 

In order to carry out this mission, the JEN 
has a team for the Inspection of Nuclear Power Plants 
under construction ( - ). In figure 1 the organization 
planned for this team is shown and in annex 1 the 
missions assigned to the various positions are described. 

At the present time there are seven nuclear 
units under construction in Spain, as can be observed in 
Table 1 which includes general data on them. 

In order to better understand the questions 
involved in the inspection of the Spanish nuclear power 
plants under construction, this report includes a brief 
summary of the situation of the nuclear industry in 
Spain, as well as the experience acquired, followed by 
a description of some of the problems which have arisen 
during the construction phase. Also, the problems faced 
by the JEN Inspection in order to fulfill the missions 
entrusted to it are described. Finally, some recommend-
ations are made in light of the experience had by Spain. 

2. SITUATION AND EXPERIENCE OF THE NUCLEAR INDUSTRY IN SPAIN 

The experience acquired from the construction of 
the Spanish nuclear power plants in the so-called "first 
generation" (José Cabrera Plant, Santa Maria de Garofia 
Plant and Vandellos Plant) carried out in part through 
contracts of the "turn key" type on the part of the main 
suppliers, is having significant repercussions on the 
present-day construction of the power plants mentioned 
in the beginning which constitute what in our country we 
call "the second generation". Below, we are analyzing 
the situation for the different facets in participation. 

( ) See the report "Official Inspection of Nuclear Power 

Plants in Spain", submitted to this Meeting. 



a) Organization of the project 

In contrast with what was established in the first 
nuclear power plants, where the organization of the project 
depended mainly on the main supplier, at the present time, 
this is carried out by organizations formed form the owner 
companies themselves. The experience achieved in this field 
is very important,"especially with regard to those activi-
ties which are not included in the main supplier's contract. 
At the present time, in almost all cases, programming and 
follow-up methods for the projects are used through the 
utilization of computers. 

b) Design engineering 

The design engineering of the nuclear steam 
supply system (NSSS) is carried out completely by the main 
supplier. The design engineering of the temainder of the 
plant, including the design of the buildings, is carried 
out by Spanish engineering firms, generally grouped or 
associated, which have available the counseling of foreign 
engineering firms, mainly from the United States. 

c) Manufacture 

At the present time the greater part of the 
mechanical components of a nuclear class are being 
manufactured in Spain. In the case of the nuclear steam 
supply system, the manufacture is normally carried out 
under a foreign license, while the situation is very 
different for the mechanical components of the remainder 
of the plant. 

The manufacture of electrical equipment is basic-
ally domestic, except for the emergency diesel generators 
which are imported. 

The situation of the manufacture of the instrument 
ation and control equipment is quite diverse according to 
each particular case. Some NSSS suppliers have set up 
factories in Spain for assembling this equipment. It can 
be said that the field of manufacture of instrumentation 
and control equipment is less developed within the Spanish 
nuclear industry. 



d) Erection and civil work 

The erection of the plant, both mechanical as well 
as electrical, is carried out almost entirely by Spanish 
companies• 

The civil work is likewise carried out by Spanish 
companies with extensive experience. 

SOME PROBLEMS WHICH AROSE DURING THE CONSTRUCTION OF SPAIN'S 
NUCLEAR POWER PLANTS 

Experience shows that in many cases, deviations 
arose which could be avoided, if the quality assurance 
techniques had been applied in a more strict manner from 
the beginning of the project. In other cases, in contrast, 
there were foreseeable deviations in the development of a 
project which are easily controlled or either caused by 
unforeseen technological situations difficult to avoid in 
any case; however, these should appear very rarely as the 
reference plant concept is used. 

a) Problems related to the organization of the project 

Among the typical problems found in Spain regard-
ing the organization of the project, we can point out the 
following: 

• The lack of definition in the lines of responsibility of 
the structures of the project organization. In some 
cases, problems have arisen in relation to the independ-
ence between the organization of quality assurance and 
other organizations. 

- Lack of experience of the staff of the organization of 
the project with regard to the tasks assigned, together 
with the little-defined situations brought by a not 
highly specialized staff which tends to different tasks 
indifferently and to changes of staff occupying positions 
of great responsibility due to the great demand for nu-
clear technicians. In some cases, persons with little 
experience can hold positions of great responsibility. 

- Lack of definition and procedure in the relationship 
between defferent organizations (inter-phases) thus 
creating poorly defined areas giving rise to problems 
occurring at posteriori which are very difficult to solve. 



b) Problems regarding the site studies 

The deviations occurred during the site studies 
stage are those which have given rise to the most important 
problems involved in the construction of Spain's nuclear 
power plants. Many of these problems are derived from a 
lack of application of the quality assurance techniques 
during this stage of the project. 

The repercussions of these failures in some cases 
have been important, both from an economic point of view as 
well as regards execution deadlines, while occasionally cost 
ly studies, changes in design and repetitions of work in 
conditions much inferior than initially have been necessary. 

We are going to mention the following cases: 

- Modification of the seismic acceleration of the ground 
after making the dynamic design of building and structures. 

- Inadequate planning of geotechnical drilling campaigns. 

- Incomplete or inadequate geotechnical studies on the 
samples taken. 

- Inadequate or incomplete topographical following of 
differential movements of the ground and the buildings 

c) Design engineering 

The main problems arising in the design engineer-
ing are derived form the lack of capacity and preparation of 
the project organizations in order to carry out an adequate 
follow up and control of the activities of the engineering 
firms, and very especially as regards the main suppliers. 
In some cases modifications have been introduced in the 
design without being properly verified and controlled, and 
thus these verifications were required after the manufacture 
of the equipment, which brings about an undesirable situation 
from a quality assurance point of view. 

Among the most typical cases in which this situa-
tion tends to occur, we can mention the following: the 
antiseismic design of structures of components, the modi-
fications of the pressure and temperature transitory values 
as well as the modifications in the specifications and 
starting system of the pumps and the modifications introduced 
in the materials and geometry of the equipment in order to 
prevent certain problems found in the plants in operation. 



At the present time, the project organizations 
tend to contract consulting firms in the field of design 
quality assurance. 

d) Problems arising during manufacture 

The problems arising during the manufacture of 
the mechanical nuclear equipment do not differ from those 
which tend to appear in other countries. The application 
of the systematic inspection plans has made it possible 
to detect classic deviations such as oxidations, contamin-
ation of the stainless steel, rejected pieces mainly of 
cast steel, sizing errors, incomplete quality assurance 
documentation, as well as the discovery of non-conformi-
ties in pump prototype tests, hydrostatic tests on equip-
ment having parts originating from different factories 
assembled for the first time in the field, etc. 

With regard to the manufacture of electrical 
equipment, mention should be made of the difficulties 
in the application of the standards of environmental 
qualifications of electrical cables and the problems 
derived from the prototype tests on motors manufactured 
in the United States with a frecuency different from that 
used in Spain. 

The problems of the manufacture of instrument-
ation and control equipment deserve special interest, as 
this is an area which traditionally receives little 
attention in the quality assurance programs, mainly due 
to the complexity and disperse nature of the pertinent 
regulations. Among the most important problems encounter-
ed, we can mention that of the physical separation of 
circuits and that of the seismic qualification of this 
equipment. 

e) Problems arising during transportation of the nuclear 

A large part of the deviations of highest signifi-
cance in quality assurance of the nuclear components have 
been produced during transportation, mainly due to the 
failure of applying the quality assurance standards in this 
stage. This fact should be blamed mainly on the circumst-
ance that the transportation of these components is a 
typical inter-stage situation in which situations difficult 
to control arise. 



Among the most typical deviations produced in this 
phase, the following deserve being pointed out: oxidation 
occurring in large components due to insufficient protection 
during sea transport or to the use of inadequate vessels, 
damage caused by defective handling in ports, losses of 
identification an-d documentation, temporary storage in places 
with contraindicated ambients, etc. 

f) Problems occurring during erection 

The problems occurring during the mechanical erection 
are the normal ones in this type of activity. Some unfore-
seen problems have arisen regarding the welding in the field 
of large components and with inadequate erection sequences of 
large tanks and structures, especially in cases of changes in 
design with insufficient experience on the part of the 
erection engineering. 

Insofar as the electrical installation, problems 
have been encountered insofer as the laying of cables and 
their identification, with the antiseismic design of the cable 
pallets and with the introduction of modifications which were 
not revised for all of the parts involved. A most particular 
problem was that caused by the start up tests system of the 
emergency diesel generators. 

g) Problems involved with the civil work 

The main problems involved in the civil work are due 
to settlements greater than those foreseen in the group or 
the filler supporting the building, which has made it necessary 
in some cases to alter the design of the slabs supporting them. 
Also, problems now solved arose due to the fact that Spanish 
standards, quite well developed in this field, are noticeably 
different in some cases from those of the country of origin 
of the plant referred to. 

Other questions which initially gave rise to 
frequent deviations are: laying of concrete in cold wheather 
and in hot weather, the pouring of concrete in very dense re-
inforcement structures and the auqlification of "Cadweld" 
welding procedures. In some cases, the complexity of the 
geometric arrangement of the bars, orifices and posttensioned 
sheaths has made it necessary to carry out a modeling in 
order to solve problems of erection se quence. 



PROBLEMS IN THE JEN INSPECTION WITH REGARD TO THE NUCLEAR POWER 
PLANTS UNDER CONSTRUCTION 

In the previous section some of the problems .which 
tend to arise during the construction of the nuclear power 
plants in Spain have been described. In this section, a 
study is made of the problems confronting the JEN inspection 
team in order to fulfill the missions entrusted to it in 
this field. 

Leaving aside the problem of the inspection staff and 
their specialization and experience which are clearly in-
sufficient, let us focus this question under three aspects, 
the solution of which is fundamental for the adequate follow-
ing up of the construction of the nuclear power plants on the 
part of the JEN. 

In the first place, we shall consider the subject of 
the indispensable formation on the project if the plant to be 
constructed, secondly, the topic of the information necessary 
in order to learn how the projected plant is carried out and 
thirdly, the most important subject for an inspector, that is, 
realizing whether the project and its execution are correct. 

a) Information regarding the project of a plant 

It is evident that the inspection team should be 
familiar with the project of the nuclear facilities to be 
inspected in sufficient detail. Knowledge of the project 
should be acquired at the same rate as it is developed. 

In the first stage, knowledge of the basic design 
is obtained from the Preliminary Safety Study (PSAR). Experi-
ence shows that in this first stage it is very advisable for 
the inspectors to be in touch with the personnel making the 
evaluation of the preliminary safety study, which in the JEN 
corresponds to the Evaluation Operating Unit, in order to be 
informed about or receive clarification of the following points 

- Standards applicable in each case. 

- Aspects of the different equipment, structures and buildings 
particularly related to safety and which should be inspected 
with careful attention. 

- Modifications with respect to the standard plants and the 
plant referred to. 

Insofar as the detail design of the systems, which 



is largely carried out after the PSAR is approved and after 
the granting of the construction authorization, it is possible 
to have knowledge of it as thoroughly as required, as provid-
ed for in the pertinent articles of the aforementioned 
construction authorizations. Nevertheless, at the present 
time and taking into account the lack of available staff, 
only the presentation to the JEN of the detail design of all 
of the 1st class safety systems and some of the second class 
is required. 

With regard to the information relative to manu-
facturers, builders and erectors, which besides the design 
itself includes the manufacture, building and erection 
procedures, the materials used and the inspection and the 
control procedures, it is considered that it is sufficient 
for the realization of the pertinent inspections. The national 
companies send this information directly to the JEN in order 
to obtain the pertinent authorization from the Ministry of 
Industry for manufacturing, erecting or constructing nuclear 
power plants (Tittle VTI of the Regulations for nuclear and 
radioactive facilities). With respect to the foreign manu-
facturers, this same information is sent by the proprietor 
electric companies, as provided for in the articles of the 
building authorizations. 

b) Follow-up of the construction of the nuclear power plants 

The follow-up of the construction of the nuclear 
power plants on the part of the JEN inspection team is 
carried out basically along three avenues. 

1. From the information received fron the proprietor electric 
companies in their quarterly and monthly reports. This 
information is generally quite complete and its contents 
are taken into consideration in the pertinent construction 
authorizations, and includes, among other points: situation 
of the construction program, list of manufacturers, erectors 
and builders contracted, list of modifications in the pro-
ject, list of inspection and audits carried out by the 
holder of the authorization and outcome of same, reports 

on deviations and situations of non-conformity, etc. 

2. Inspection at the location of the plant, quality assurance 
offices, engineering offices, erection installations and 
testing laboratories 

Experience shows the advisability of making a general ins-
pection quarterly, and unplanned inspections to very 



specific points whenever necessary. Unfortunately, the 
lack of available inspection staff means that these ins-
pections are made less frequently than called for. 

As an example, we can indicate that a normal inspection 
of a plant lasts about three weeks, with one week dedicated 
to its preparation, one week for execution, and another 
week for organizing the data obtained and to write up the 
inspection report. * The number of persons participating in 
an inspection ranges from four to six. 

3* Inspection of factories 

With some exceptions, all of the inspections of factories 
have been carried out within the national territory.These 
are considered as effective inspections on account of the 
specific nature of the subject to be inspected, because 
usually the manufacture of components for several plants 
is involved and because these inspections lighten the 
eventual load of the inspection on the site. 

c) Verification of the appropriateness of the project and the 
and the construction 

The main mission of the JEN inspection team in this 
phase is that of checking that the project and the construction 
of the nuclear power plants are carried out in an adequate 
manner under the point of view of nuclear safety. 

It has already been pointed out that -the verifications 
on the approproateness of the basic design insofar as nuclear 
safety are carreid out by the Evaluation Operation Unit. The 
JEN inspection team must check that calculations and the 
calculation procedures used for developing the detail design 
are correct. Taking into account that in Spain the criterion 
of the reference plant is used, the design verifications 
should be particularly directed to those points which have un-
dergone modifications with respect to this. In many cases 
these modifications are brought about necessarily because they 
depend on the circomstances proper to the location. There are 
enormous defficulties involved in the proper execution of these 
verifications, especially in those cases in which there are no 
adequate standards and particularly when the design moves away 
from the applicable standard, since it is difficult to have 
one's own criteria supported on sufficient experience on order 
to make decisions in this regard. 

Insofar as the manufacture and erection procedures 
are used, there are also difficulties involved in the ins-



pection of those situations which do not adapt to the applic-
able standards. 

In order to solve problems in which the inspection 
team lacks adequate experience, at times recourse is made to 
the counseling of- specialized consulting forms. 

In many cases the existing nuclear standard is in-
sufficient in order to establish valid criteria fi>r the ins-
pection, which gives rise to situations requiring extensive 
experience. A particularly delicate case is one in which the 
country of origin of the reference plant does not have a 
sufficiently complete nuclear standard, adequately strutured 
and coherent, which tends to occur with countries having a 
second-hand nuclear technology. 

As an example of situations difficult to interpret 
for the inspection we shall mention the following: failures 
in the recorders of the weld parameters in the field for large 
components, fires affecting structures and nuclear components, 
national standard deffering from that of the country of origin 
of the reference plant in relation to the hydrostatic test of 
the components, lack of definition in the dates of application 
of the resisions of the standards, etc. 

Experience shows that it is important to reinforce 
the inspection in those areas related closely to nuclear safety 
and which do not directly influence the economic yield of the 
plant: examples are the seismic design of supports and struct-
ures, seismic qualification tests, prototype tests on compo-
nents and systems related exclusively to safety, leak-tightness 
of the reactor building, design of the emergency water systems , 
start up tests on the emergency diesel engines, etc. 

CONCLUSIONS 

On the basis of the experience acquired, from the 
point of view of the inspection of the nuclear power plants 
under construction, it is considered interesting to take 
into account the following questions, among others: 

1. To include in the preliminary safety study (PSAR) the 
standard applicable in each case, without leaving undefined 
areas which could give rise to unadvisable improvisations. 
The standard applicable should be coherent and reliable, 
while codes and standards of different origins should not 
be mixed. 



1349 

2. To develop an administrative standard which would make it 
possible for the inspection team to be sufficiently informed 
of the progress and realization of the nuclear projects. A 
requirement should be that the initial nucleous responsible 
for the project and the quality assurance of each plant be 
composed of persons with broad experience in this field, and 
that the lines of responsibility and the assignment of tasks 
be well defined. A system should be established so that the 
inspection team will act at the proper time in order to 
prevent later irreversible situations. 

3. To apply the eighteen quality assurance criteria of Appendix 
B of the IOCFR.50 of the NRC (Nuclear Regulatory Commission) 
of the United States or the Code of Quality Assurance Stan-
dards of the International Atomic Energy Agency. The applic-
ation of the Quality Assurance program should be required 
from the beginning of the project, including the prior 
work studies on the site and the selection phase of offers 
and awarding of contracts of the engineering firms and NSSS 
suppliers. It should be sought to include clauses in the 
contracts guaranteeing that the quality assurance document-
ation will be provided in an adequate manner and within 
allowable deadline dates. The quality assurance techniques 
will also be applied to the transportation phase of the 
components• 

4 . To control most especially the modifications in design 
regarding the reference plant, as well as those safety 
systems not directly related to the economic yield of the 
plant. Also, proper operation in the inter-stages between 
the engineering organizations should be controlled. 

5* To inspect the manufacturers and erectors, attending some 
points of the quality control programs. Special attention 
should be dedicated to the prototype tests on motors work-
ing at 50HZ, to the tests on seismic qualification of 
electrical equipment and environmental qualification tests 
on electrical cables. 

6. To follow up with special attention the erection sequence 
of large structures and tanks, particularly when changes 
have been introduced regarding the procedures used in the 
reference plant. 

7. To particularly control the studies referring to foresee-
able settlements of the land, requiring from the start of 
the excavations the establishment of an adequate topographic-
al network for following it up* 



Finally, the frequency considered adequate in order to 
carry out general inspections is that of a quarterly 
inspection. The inspectors should seek counseling from 
the specialized consulting firms whenever they do not have 
sufficient staff or appropriate experience. 



ANNEX 1 

MISSIONS ASSIGNED TO THE POSITIONS CORRESPONDING 
TO THE ORGANIZATION OF THE INSPECTION GROUP OF 
NUCLEAR FACILITIES UNDER CONSTRUCTION 

1. CHIEF OF THE INSPECTION GROUP OF NUCLEAR FACILITIES UNDER 
CONSTRUCTION 

Coordination and direction, within the instructions 
received from the Head of the Inspection Operating Unit, of 
the inspections to be carried out on the nuclear facilities 
during the construction stage and prenuclear verification, 
including : 

- Organization of the tittle-holder from the point of view of 
integral control of quality. 

- Construction of components in the factory. 
- Qualification tests of components. 
- Installation of systems and erection of structures on site. 
- Tests, verifications and preoperational tests 

2. INSPECTOR IN CHARGE OF THE SURVEILLANCE OF THE CONSTRUCTION OF 
A NUCLEAR POWER PLANT 

- Coordination, direction and inspection, within the instruct-
ions received from the Chief of the Group on the follow up 
during the construction of the nuclear power plant assigned 
to him. 

- Cooperation in matters of his specialty (components and 
mechanical systems or civil work) within the instructions 
received from the Chief of the Group in: 

a) Participation in inspections to other nuclear power plants. 
b) Analysis of documentation which may be assigned to him 

from the authorization applications provide for in Tittle 
VTI of the current RINR. 

c) Inspections to the factories of components assigned to him 

3. INSPECTOR RESPONSIBLE FOR SURVEILLANCE OF THE PREOPERATIONAL 
TESTS 

- Coordination, direction and inspection, within the instruct-
ions received from the Chief of the Group for surveillance 
insofar as the inspection of the prenuclear tests on the 
nuclear power plants. 



4. AUXILIARY INSPECTORS FOR THE SURVEILLANCE OF THE PREOPERATIONAL 
TESTS 

- Cooperation, within the instructions received from the Ins-
pector Responsible for the surveillance of the prenuclear 
tests on the different plants. 

5. INSPECTOR SPECIALIST IN DESIGN QUALITY ASSURANCE 

- Coordination, direction and following up of specific problems 
related to the design quality assurance within the instruct-
ions from the Chief of the Group. 

- Participation as an expert in the inspections to the engineer 
ing firms. 

- Updating of the technical information related to the Inspect 
ion activities of the Group 

6. INSPECTOR SPECIALIST IN CIVIL WORK 

- Participate as an expert in civil work in the inspections to 
nuclear power plants within the instructions received from 
the Chief of the Group. 

- Analysis of the documentation assigned to him from the 
authorization application by Civil Work Builders provided 
for in Tittle VTI of the RINR. 

- Inspection of the specific activities of civil work assigned 
to him. 

7. INSPECTOR SPECIALIST IN ELECTRICAL SYSTEMS AND COMPONENTS 

- Participate as a specialist in electrical systems and compo-
nents, within the instructions received from the Chief of the 
Group, in the inspections to nuclear power plants and compo-
nents factories. 

- Analysis of the documentation assigned to him from the 
authorization applications of manufacture and erection of 
electrical systems and components provided for in Tittle VII 
of the RINR. 

- Inspection of specific activities of manufacture and erection 
of electrical systems and components assigned to him. 

8. INSPECTOR SPECIALIST IN INSTRUMENTATION AND CONTROL SYSTEMS AND 
COMPONENTS 

- Participate as a specialist in instrumentation and control 
systems and components in the inspections to nuclear power 
plants and component factories, within the instructions 
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received from the Chief of the Group. 
- Analysis of the documentation assigned to him from the 

authorization applications for manufacture and erection 
of instrumentation and control systems amd components 
provided for in Tittle VII of the RINR. 

- Inspection of specific activities of manufacture and erection 
of instrumentation and control systems and components assign-
ed to him. 

9. INSPECTOR SPECIALIST IN SITE STUDIES 

- Participate as a specialist in all of the activities relat-
ed with the site itself (excavating, geotechnical soundings, 
topography, fillers, ecology, radiological study, etc.). 

- Inspection of activiteis related to the above paragraph. 

10. COORDINATOR OF AUTHORIZATIONS FOR MANUFACTURE OF COMPONENTS, 
CIVIL WORKS BUILDERS AND ERECTORS 

- Coordinate and plan, within the instructions of the Chief of 
the Group, the analysis and processing of the documentation 
from the authorization applications provided for in Tittle 
VII of the RINR. 



FIG. I.--TENTATIVE ORGANIZATION OF THE INSPECTION GROUP OF NUCLEAR POWER PLANTS 
UNDER CONSTRUCTION. 
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PRACTICAL EXPERIENCE AND PROBLEMS IF THE INSPECTION WORK 
DURING TEST AND ROUTINE OPERATION OP NUCLEAR POWER PLANTS 

Thomas Backström 
Swedish. Nuclear Power Inspectorate 
Stockholm (Sweden) 

In this paper a brief description is given of the Swedish 
Nuclear Power Inspectorate (SNPI) and its working methods 
in the field of licensing procedures and inspection acti-
vities. SNPI has introduced a system to be kept continuously 
informed about the operation of the nuclear power plants. 
This information is used' in the preparation work preceding 
the inspections. Experience obtained from the inspection 
activities show that inspection frequency has been lower 
than planned, documentation can be improved and that good 
relations between the authority and the utilities, including 
the operating personnel, is to the benefit of the nuclear 
safety. 



1. INTRODUCTION 

During 1976 five nuclear power stations were in 
operation and supplied almost 20$ of Sweden's electric out-
put. During 1977 one station will be taken into operation 
and during 1978 two more. Two plants will at that time be 
in the final stage of construction. This rapid development 
of the nuclear program and the development of the safety-
criteria during the last years has led to an increase in 
the number of Swedish Nuclear Power Inspectorate (SNPI) staff 
directly involved in inspection of nuclear power plants from 
five to about twenty in three years. (Total number of SNPI 
staff, including departments of safeguards, waste management, 
research, administration and management is about 40). 

2. ORGANISATION AND RESPONSIBILITIES OF THE DEPARTMENTS 
INVOLVED IN INSPECTION ACTIVITIES 

The direct inspection work is carried out by the 
department of inspection and the department of technical 
support. 

2.1 Department of inspection 

The department of inspection is responsible for review 
and inspection of nuclear power plants. The department is also 
responsible for handling contacts with the utilities in all 
matters directly concerning a nuclear power project and for 
making sure that established regulations for the construction 
and operation of nuclear power plants are followed. The de-
partment also participates in the processing of permit appli-
cations . 

The department of inspection is divided into site • 
responsible sections headed by a site responsible inspector. 
This means that one inspector is responsible for several 
units and at one site (Ringhals) for both pressurized water 
reactors and boiling water reactors. 



2.2 Department of technical support 

The department of technical support is responsible 
for the technical review of safety matters and for the de-
velopment and application of safety standards. The depart-
ment evaluates the utilities' reports of safety-related in-
cidents and examines and issues regulations for construction 
and operation. The department also participates in the pro-
cessing of permit applications. 

3. SUPERVISION DURING COMMISSIONING AND ROUTINE OPERATION 

The SNPI is kept informed of the operation of the nu-
clear power plants during the start up procedure and during 
routine operation by the reporting system and by frequent 
inspections. 

3.1 Reporting system 

The utilities are obliged each day to report operational 
events during the last 24 hours. A special form (figure l) for 
these daily reports has been introduced by SNPI to get com-
parable information from the different utilities. The informa-
tion received from these daily reports is 

- day of the report 

- operation during the day 

thermal power levels 

generator power levels 

net electrical output (MWh) 

average power (MWe) 

- abnormal occurrances 

- reportable events 

- disturbances (for example reactor trips) 

- others (maintenance, tests, power reductions etc.). 

As a complement to these daily reports all safety 
related occurrances and all reactor trips are reported to 
SNPI more in detail on special forms within time limits 
specified in the Technical Specifications. (These reports 
will be presented in another paper during the Specialist meet-
ing) . 

3.2 Inspections 

The SNPI distinguish between two kinds of inspections -
special inspection and routine inspection. Our reporting system 
makes a good base for planning and performing inspections 
of both types. 



3.2.1 Special Inspections 

A special inspection is called for by operational 
events such as abnormal occurrances and when SNPI finds it 
necessary to thoroughly investigate certain problems, sys-
tems, components, phenomenon, tests etc. The duration of 
a special inspection and the manning of the inspection group 
is determined at each occasion depending on subject of the 
inspection. 

3.2.2 Routine inspection 

Routine inspections are mainly meant for controlling 
the observance of the Technical Specifications. The routine 
inspections are regularly recurrent and are not directed by 
operational events which could be the case with the special 
inspections. 

Planned routine inspection frequency is 

during commissioning - twice a month 
during routine operation - once a month. 

The duration of a routine inspection is one to two 
days and is carried out by one or two inspectors. 

According to our plans a routine inspection should 
comprise the following items: 

(a) Operation since last inspection 

The inspector shall review operational results, main-
tenance, records etc. 

(b) Operational events since last inspection - both 
reported and unreported. 

When reviewing incidents investigations shall be made 
to verify that all the problems which might have caused the 
incidents have been explained and that corrective measures 
have been taken. Furthermore shall be investigated whether 
discovered deficiencies require changes in systems, components 
and operating or maintenance instructions. 

(c) Periodical tests 

Results of periodical tests according to the Technical 
Specifications, pressure vessel codes etc, shall be reviewed. 
Investigations shall be made to verify if the experience of the 
tests requires changes in systems, components, instructions etc. 



(d) Certain review 

A more detailed review of systems, components, 
routines, functions phenomenon etc shall "be made in such 
a way that safety related parts of the station will be 
reviewed about once every one and a half year. 

(e) Current operation 

When reviewing the current operation possible de-
viations from normal operation shall be investigated as 
well as if any maintenance criteria (according to the 
Technical Specifications) are used and if any other main-
tenance work is going on. Routines for maintenance and re-
pair permits, locking, preservation of separation etc. shall 
be reviewed. 

(f) Tour of the station 

This tour is made to verify the conditions according 
to item (e) above. 

3.2.3 Inspection report 

After each inspection an internal inspection report 
shall be written. The utility is informed verbally during 
the inspection and/or by letter afterwards if the SNPI should 
find deficiencies demanding corrective measures. 

4. PRACTICAL EXPERIENCE AND PROBLEMS IN THE INSPECTION 
A Ö K V I M S ' 

4.1 Commissioning 

The purpose of-the inspections during the early phase 
of test operation is to become familiar with the station and 
the operating staff. As the test operation is progressing the 
purpose of the inspections change from an acquaintance procedure 
to checking that testing is conducted in accordance with appro-
val procedures. 

The planned inspection frequency during the commission-
ing phase - twice a month - has not been obtained. The average 
inspection frequency has in fact been less than once a month. 
The reason why the planned inspection frequency not has been 
obtained is partly to be found in the fact that the staff of 
the SNPI have dual functions as inspectors and as reviewers 
participating in the licensing procedure. 



The pre critical tests are done coincident with, the 
final part of the licensing procedure, which makes it diffi-
cult for the SNPI staff to perform the inspections in the 
extent planned. This fact has been obvious for some time and 
a debate concerning resident - non resident inspectors has 
taken place. The conclusion of this debate was that the 
SNPI shall not have resident inspectors due to the appre-
hension that the site resident inspector in due time would 
become more a part of the retility body instead of a part 
of the authority body. The utilities have expressed a desire 
to have the SNPI to overlook the test operation as much as 
practically achievable. The SNPI has then togëther with the 
utilities chosen those tests upon which the authority is 
to be present. Some of these tests have been inspected by 
SNPI inspectors. On other tests consultants have been used 
to represent the SNPI. The use of consultants in this field 
has come out very well. To guide the consultants how to over-
look the tests, we have used the USNRC Branch Technical Po-
sitions (BTP) with an addendum containing the applicability 
of the BTP on the station concerned and operational experience 
of the systems involved in the tests. 

Nor during the nuclear test operation has the in-
spection frequency been as high as desirable. During this 
phase the power levels are increased in stages and various 
tests are performed in each stage according to approved pro-
cedures. The results of the tests are compiled at the end 
of each stage and are presented to the SNPI for examination 
before permission for the next stage can be obtained. The 
first examination is made to verify that there are no obstacles 
to continued test operation. After that the tests are thoroughly 
reviewed and points to be solved are listed. This examination 
is made by the site responsible inspector. This is the reason 
behind the low inspection frequency. 

4.2 Routine operation 

When the specified tests have been carried out with 
satisfactory results and when all prescribed reports have been 
examined and when any remaining questions have been answered 
satisfactorily, the SNPI can grant permission for routine 
operation. 

Inspections of stations in routine operation have 
been effected in greater extent, compared to the plans, than 
the inspections of stations during test operation, although 
without obtaining the planned frequency of once a month. 

The problem in all kind of inspection work is to iden-
tify whether given rules are observed or not. This problem is 
accentuated in complex plants like the nuclear ones with a 
variety of rules and regulations, especially as the SNPI, as 



I suppose many other authorities, is suffering from a lack 
of personnel with operating experience of power plants. 
Frequent inspections will in due time give an inspector 
understanding of operation of a station, hut this under-
standing can not compensate for the experience of having 
operated a station. 

The inspection plan in paragraph 3.2 above is meant 
to be a guide to the inspector on duty and not as a law. We 
believe that inspections will become more effective if they 
are not all alike because the utilities will then not know 
what special subjects to be brought up. 

There are no instructions of the content of an 
inspection report. As our inspections are carried out 
differently at each occasion the content of the inspection 
reports also becomes different from time to time. Information 
given in the reports from inspections of different stations 
is not comparable. This must be improved and work is going on 
to standardize the inspection reports. 

To create good relations to the operating staff and 
carefully listen to their opinion on different matters, we 
have experienced as very valuable. As an example of the value 
of the discussions with the operating staff there is one case 
where the utility, after the SNPI had made topical some 
questions discussed with the operating staff, made a reorgani-
sation of the maintenance group and of the control of holding 
of spare parts. Furthermore this discussion led to a speed-up 
of an extensive program for rebuilding parts of the station. 

Although we have established good relations to the 
operating personnel, in one of the utilities a conflict bet-
ween the staff and the management arose last August without 
our knowledge of the complaints pointed out by the staff. The 
staff shut down the reactor pointing out that they could not 
take the responsibility to continue to operate the reactor in 
a safety manner with the staff in charge. They claimed that 
the number of staff in each shift was too low and that the 
education of the staff was defective. After negotiations with 
the SNPI the operation was resumed and an investigation con-
cerning the number of staff on each shift and their education 
was to be completed within three weeks. The outcome of the 
investigation was that the minimum number of controlroom staff 
have to be increased from five to seven and that an extensive 
education program shall be carried out during the fall of this 
year. The problem of the SNPI in questions like this one is that 
there exists no formal licensing of operators in Sweden. The 
plant owner is responsible for ensuring that newly recruited 
personnel receive adequate training for their duties and that 
satisfactory level of competence is maintained within the or-
ganisation. The SNPI is kept informed of the holders of some 
important positions within the operational organization. 



A work is now going on aiming at an introduction 
of a licensing procedure of operational staff within two 
years. 

5. CONCLUSIONS 

A high safety ambition means that the safety tests 
carried out by authorities on a nuclear power plant must 
be a continuous process throughout the entire operational 
life of the plant. Attention must constantly be. devoted to 
demanding changes as result of experience obtained from 
operation, testing, new regulations in other countries or 
new research results. Part of the experience from operation 
and testing is obtained from the inspection activities. In 
Sweden the inspection work therefore is considered very im-
portant and efforts are made to improve the inspection ac-
tivities and thereby the safety of the nuclear power plants. 
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PRACTICAL EXPERIENCE AND PROBLEMS IN THE INSPECTION 
WORK DURING CONSTRUCTION OP NUCLEAR POWER PLANTS 

Erik Jansson 
Swedish Nuclear Power Inspectorate 
Stockholm, Sweden 

In the paper some problems in organizing the regulatory 
staff in relation to a growing nuclear program are 
mentioned. Some experiences and problems from the in-
spection activities during the construction phase are 
given. Quality assurance and the extent and importance 
of control and inspection by use of a "third party" 
system is discussed. 



1. GENERAL REMARKS 

The Swedish nuclear power program and the orga-
nization of the Swedish Nuclear Power Inspectorate (SNPI) 
will "be described in another paper. Here some problems 
in connection with the rapidly growing nuclear power 
program will be discussed. 

Originally when the staff was very limited in num-
ber each inspector had the dual responsibility of being 
site or project inspector and of performing safety assess-
ment activities. Different nuclear safety areas were 
allotted to the inspectors according to the special know-
ledges or experiences they had. The safety assessment 
work, the administrative coordination of a project and 
the inspections implied a very diversified and burdensome 
task, where the inspections tended to be the suffering 
part. 

In a move to improve the situation the staff was 
divided in an inspection group and a safety assessment 
group and the recruitment of additional staff was initiated. 
Funds for the use of consultants were also provided. 

However in order to use special knowledge and skills 
some people within the inspection group still have a re-
sponsibility to do assessment work as well as work on stan-
dards and general regulations. There also is a tendency 
among staff with an academic degree (which most of them have) 
to want to maintain and develop their own domain of knowledge 
and interest, which of course is fine, but also somewhat 
reduces the effort spent on inspections. 

This leads to the question what kind of people are 
best suited for inspection activities. A lot of regulatory 
inspections are of course best performed by specialist such 
as inspection of the fabrication of a reactor pressure vessel, 
full element fabrication, electrical installation, fire pro-
tection etc. Specialists could come from the assessment group 
as well as the inspection group or could be a consultant. 

But what basic knowledge and experience would form the 
best background for general purpose inspections? And does not 
general purpose inspections during the construction phase and 
the operational phase pose quite different requirements on the 
inspector? The rapid growing nuclear program in Sweden has 
for SNPI involved a difficult transition period. The present 
halt in the nuclear development in Sweden gives us a possibi-
lity to put more efforts on improving the regulatory inspec-
tion of nuclear plants. The exchange of experiences with other 
countries will be of great help in these efforts. 



2. INSPECTIONS DÜRING THE CONSTRUCTION PHASE 

Inspection activities in connection with site study 
and evaluation has been limited to visual inspection of 
the site and the nearby area. The inspectorate has also con-
tributed to information meetings with the public in the site 
area organized either by the applicant or the county admini-
stration. No new sites have been proposed during the last 
years and the two latest applications are for units to be 
built on already established sites. However these sites will, 
following the international trend, be reevaluated to take 
into account external impacts. More emphasis than before will 
be placed on extreme conditions concerning meteorology, hydro-
logy and seismicity. Thèse aspects will be handled by expert 
consultants and we do not foresee any extensive inspection 
activities in this connection. 

Inspections in connection with the design and manu-
facturing have also been rather limited. The use of third 
party inspection will be discussed later. Inspections have 
been made at reaètor vessel manufacturers mainly in connection 
with discussions between the parties including the indépendant 
inspector on deviations from specifications, how to solve 
manufacturing problems or repair detected defects. Functional 
testing of prototypes and different tests in hydraulic loops 
at the reactor vendor have been witnessed and inspected. One 
experience has been that the most careful prototype tests 
under conditions as close to the operating as possible do not 
always reveal all weaknesses. They appear first during the 
precritical or start up test operations or even later. 

Inspections during the construction period could be 
characterized as sample inspections. Construction of contain-
ment and especially the welding and control of the liner and 
penetrations have been inspected. The initial pressure and 
leakage testing of the containment has been wittnessed in most 
cases. Very early emphasis was placed on lay out, physical 
separation and fire protection. Inspections of our first com-
mercial plant revealed serious deficiencies in the electrical 
installations. The two diesel generators were placed in the 
same room, the A and B parts of the 110 DC switchgear were 
placed in the same room, in the cable spreading room A and B 
power cables and power and signal cables were not separated 
etc. The inspectorate required the licensee to review the 
situation with assistance of independent expertize and take 
corrective actions. Of course the possibilities to correct the 
situation were somewhat limited. 

Several problems and difficulties from the construction 
phases could be mentioned, such as failure of anchors for pre-
stressing tendons in a containment, serious fire in another 
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prestressed concrete containment, defects in weld joints 
in main steam piping, lack of physical separation between 
redundant pumps in safety systems etc. But they have not 
"been specifically linked to the regulatory inspection 
activities, but upon presentation to the inspectorate been 
subject to safety assessments in a more regular way. 

The development of new safety criteria and regulations, 
improved safety analyses and safety research results have 
not been confined only to new plants. It is not always 
necessary to require that new design rules must apply to 
existing plants, but new rules are often applied also to 
older plants. An assessment of the need for backfitting must 
be carried out on a case by case basis. Fairly extensive back-
fittings have been carried out on Swedish plants, several of 
them before the plant concerned was put in operation. 

3. QUALITY ASSURANCE AND THIRD PARTY INSPECTION 

The ambition to achieve high quality and safety has charac-
terized the work of design, erection and operation of nu-
clear power plants in Sweden from the very beginning. The 
efforts have included design reviews, administrative con-
trols, requirements on quality control, inspections and 
testings, and other requirements, which later have been 
identified as coming under the concept quality assurance. 
However the more organized efforts by tradition mainly 
covered pressurized components and systems, including the 
reactor containment. Review and control of drawings, stress 
calculations, specifications on materials and fabrication, 
control plans, quality control of fabrication and installation 
and inspection and operational testing have been typical and 
important elements of the QA activities. 

Programs for QA have been successively developed, but 
not until 2-4 years ago more concentrated efforts have been 
made to establish and implement QA programs based on the 
intents of 10 CFR 50, Appendix B. 

For many years it has been mandatory in Sweden by 
legislation and regulations for owners of steam boilers and 
other pressure vessels to have them controlled, inspected and 
certified by a third party ("independent") inspector. These 
regulations were applied in the nuclear field from the be-
ginning as minimum requirements, which over the years have 
been supplemented by further requirements governing the 
application and interpretation of codes and the extent of 
quality control and inspection. 

The praxis that has developed, has been or is beeing 
collected in three different sets of regulations: 

- Regulations for nuclear components. 

- Regulations for acceptence certification of nuclear power 
plants. 



- Regulations for inservice inspection of nuclear power 
plants. 

The first set of regulations are based on the ASME 
code, section III, and could briefly be described as a 
Swedish adendum to ASME III. Components and systems are 
grouped in 4 safety classes and based on this divided in 
quality, design and control classes. Applicable codes are 
given. Design and welding drawings, stress reports, fabri-
cation specifications and inspection plans shall be subject 
to review for approval by an authorized third party inspector. 
According to the rules for acceptance certification it is 
required that before initial start up and power operation 
of a nuclear power plant, pressure bearing components and 
systems shall be certified by an aufhorized third party 
inspector. This certification before operation is based on 
the following activities: 

check that the design basis have been adhered to 

check that drawings and fabrication opacifications have 
been reviewed and approved 

check that specifications for inspections and tests and 
inspection plans have been reviewed and approved 

follow and inspect the installation 

review documentation of inspections and tests done during 
fabrication and installation . 

supervise and inspect operational tests 

This review and control by the authorized third party 
inspector leading to a final certificate of acceptance is in 
Sweden called "first inspection" in contrast to recurring 
(in service) inspections. 

The regulations for in sevice inspection are based on 
ASME, section XI. For the reactor pressure vessel the re-
quirements are very similar to those of ASME XI. For other 
components the inspection program is somewhat different. 
Instead of 100 % coverage of the objects and long intervals 
between the inspections a selection is made of control ob-
jects according to what i called "design factor" and "service 
factor". As soon as for example a weld joint is assigned a 
"high factor" it goes into the program for periodic inspec-
tion. Examples of aspects that influence the selection of 
control points are high stress levels, transient loads, 
chemistry, vibrations, difficult welding conditions and 
unfavourable material combinations. 

The regulations for in sevice inspection require 
that the periodic inspections as well as the baseline 

(finger-printing) inspections are performed or supervised 
.by the authorized third party inspector. 

The system with aufhorized third party inspectors 
have been in existance for several years in Sweden. Of the 
organizations or agencies authorized to inspect pressure 
vessels in the conventional industry two were authorized in 



the 60's to inspect nuclear components. According to a new 
legislation (1975) the authorized inspection activities 
have "been reorganized. Since January 1 . 1977 we have in 
Sweden only one authorized inspection agency SA, which 
is allowed to perform "official inspection" of pressure 
vessels. SA, which also is the only authorized agency to 
inspect hoisting equipment, is a company, 100% owned by 
the state and with about 500 employees. 

The Swedish system with third party inspection or 
official inspection as it is now called has been described 
at some length to illustrate how one important area of 
quality assurance for nuclear plants has been taken care 
of by an already existing and well established system and 
how this system has been developed to meet the more rigid 
requirements for nuclear power plants. At the same time 
the official inspection agency can "be looked upon and in 
fact operates as a kind of prolonged arm of the nuclear 
inspectorate, thus relieving the inspectorate from a lot of 
review and supervisory work. 

We have in some cases observed one weakness in the 
system. It has happened that in performing the design review 
and verification the inspection agency has looked upon a 
pressure "bearing component mainly as a pressure vessel, not 
taking into account functional requirements (e.g. pumps 
and valves) or all relevant design basis (e.g. frequent 
temperature transient conditions in a heat exchanger). The 
problem has been discussed with the licensees and the in-
spection agency. It is of course easy to say it should be 
taken care of in the licensees quality assurance program, 
which requires measures for verifying the adequacy of a 
design. But it seems not always possible to choose a pre-
viously well proven design or to perform prototype testing 
under fully realistic conditions to reveal eventual weak-
nesses. And no QA program would help if the reason behind 
a failure should be a lack of basic knowledge. 

The question has been raised, whether the system 
with official inspection should be extended to other objects 
such as building structures and electrical and instrumentation 
systems within nuclear power plants. As the whole area of 
official inspection activities is now under reorganization 
in Sweden no decision has been taken so far. 



REGULATORY INSPECTION ACTIVITIES OU NUCLEAR POWER PLAUT 

SITES DURING CONSTRUCTION IN THE UNITED KINGDOM 

J V Jeffeiy 

Health and Safety Executive 
Nuclear Installations Inspectorate 

United Kingdom 

The work of regulatory inspection of the construction of the plant 
on the site is performed not only by the inspector who has been allocated 
to inspection duties for that site but also by the specialist staff who 
are involved with the safety assessment of the plant. The co-ordination 
of this work is described in the paper and examples are given of 
inspection activities associated with the enforcement requirements of 
licence conditions as well as those related to the inspection of the plant 
itself. 



1. INTRODUCTION 

To give a good understanding of the way in which regulatory 
inspection activities of Nuclear Power Plants (NFPs) in the United Kingdom 
are performed, it will be useful to describe the organisation of the 
Nuclear Installations Inspectorate (Nil). It will be seen from Figure 1 
that there are five "branches of the Inspectorate which deal with, power 
reactors under construction, operating power reactors, fuel and isotope 
processing and research reactors, future reactor systems, radiological 
protection. The duties of inspection and safety assessment of NPPs under 
construction are the combined responsibility of sections a and b in Branch 
1. One Site Inspector is appointed to each site and he is a member of one 
of those sections whose assessment duties cover pressure vessels, 
materials and mechanical engineering in respect of section a and instru-
mentation, fault studies and electrical engineering in respect of 
section b. 

The Site Inspector is responsible for overseeing all the 
Inspectorate's inspection activities during the construction and commis-
sioning stages and he becomes closely involved with the many aspects 
related to safety assessment. When the NFP passes from the commissioning 
to the operational phase the responsibility for regulatory control changes 
from Branch 1 to Branch 2 of the Inspectorate and. it is usual at this time 
that the Site Inspector transfers from Branch 1 to Branch 2 to maintain 
continuity of the inspection activities. 

2. GENERAL ASPECTS OF SITE INSPECTION 

It is the practice in the UK to issue one licence only for each 
site and this is done at the beginning of a NPP project to enable the 
construction of the plant to be started, subject to certain conditions. 
These conditions relate to the security of the site, the construction of 
foundations and the "bringing of nuclear fuel on to the site. They are 
imposed to provide a means of regulatory control over the early construo-
tion activities of the licensee. From time to time thereafter the licence 
is varied by the addition of further conditions and by the modification 
of some existing conditions as the construction, commissioning and 
operation of the plant proceeds. These include the provision for quality 
assurance arrangements, a commissioning schedule and health physics control. 

When the decision is reached to licence a new NPP a Site Inspector 
is appointed to co-ordinate the Nil*s responsibilities for that plant. He 
will, subject to consultation with higher management and the legal 
department, draft the licence with the attached conditions. Thereafter he 
will ensure that the licence is varied as required and will re-draft the 
conditions and ensure that approvals are issued as necessary in the 
subsequent phases of the NPP. His other responsibilities are related to 
inspection of the site and the plant, and co-ordination of safety assess-
ment activities, the first of which occupies the major part of his time. 
Before describing his inspection activities in more detail it will be 
useful to refer to the Site Inspectors responsibilities in relation to 
safety assessment. 

Before appointment as a Site Inspector the individual will 
normally have been concerned with certain aspects of NPP safety assessment 
work in either section la or lb. The safety assessment work is based upon 
the safety reports and supporting documentation submitted by the licensee. 



It is augumented by discussions with the licensee and suppliers of plant, 
and "by inspection both at site and in manufacturers works. The Site 
Inspector is responsible for the overall co-ordination of the safety report 
information and for progressing its receipt. The inspection of plant which 
is associated with the safety assessment will normally be conducted by the 
specialist assessors, but these activities are co-ordinated by the Site 
Inspector to make sure they are performed in an orderly manner and the Site 
Inspector will usually be present for part of the time when this inspection 
is carried out. Inspection of a specific aspect on the site may be 
initiated either "by the Site Inspector observing during one of his routine 
visits, an aspect which must be brought to the attention of the specialist 
assessor or it may be initiated by the assessor requiring confirmation of 
some other aspect which has arisen during the course of his assessment. 
It will be seen therefore that inspection and assessment activities in Nil 
during construction are closely linked and this has proved to be of great 
benefit in providing the "two-way feed-bade" of information necessary for 
the effective performance of both these activities. Furthermore, the 
linking of these activities provides a useful training ground for 
assessors to become Site Inspectors on future projects. 

3. CONSTRUCTION INSPECTION 

The specific aspects of inspection which are related to the instal-
lation of plant at the site are many and varied and it is difficult to 
include a comprehensive description of these activities. In general they 
are to ensure that the quality assurance arrangements are adequate for all 
safety related plant e.g. pressure vessel, reactor core construction, fuel 
stores, instrumentation, shutdown systems, emergency supplies etc. It 
would be impossible for one man to cover all these aspects in detail even 
if he could devote all his time to it. The approach has to be that of 
checking the inspection arrangements of the licensee, the construction 
company and the independent inspection authorities. Some examples of a 
few of the aspects are given in the following paragraphs by way of 
illustration. 

3.1 Quality Assurance requirements associated with Pre—stressed 
Concrete Pressure Vessel Construction 

The quality assurance requirements for the construction of the 
pre—stressed concrete pressure vessel (PCFV)are imposed by a licence 
condition which calls for the licensee to make arrangements for the examin-
ation and testing of all materials and components of the PCPV, which are 
then approved by Nil. Parts of these arrangements relate to the provision 
of a complete record (known as the "case history") of every examination 
and test and to the appointment of an independent assessor (known as the 
"appointed engineer") whose job it is to monitor the construction of the 
PCPV through all its stages. The case history also includes a large 
number of manufacturing drawings and a photographic record of most of the 
internal reactor equipment. It consists of such a large amount of 
documentation that it is impossible for the Site Inspector to inspect it 
in its entirety. He does, however, discuss with the licensee, how the 
case history is to be compiled and carries out sample checks on its 
contents from time to time. 

The appointed engineer is employed by the licensee's civil engineei^-
ing department and is managerially outside the line of control of the 



construction of the project. He visits the site regularly and is 
consulted on any design problem that occurs during construction and writes 
regular reports on all his activities, which are forwarded to Nil. It may 
be said that, being an employee the licensee, the appointed engineer cannot 
be truly independent in his role. There is, however, a difficulty in find-
ing a civil engineer who is as knowledgeable as he is independent and who 
is in an organisation not associated with the licensee or construction 
company. The problem arises from the fact that at the present time the 
technology of PCFV construction is still being developed and the requisite 
expertise is only to be found in these organisations. The independence of 
the-appointed engineer is further enhanced by a requirement for him to 
consult from time to time a named consultant, eminent in the concrete 
technology field. In addition, the licensee is required to appoint an 
independent inspecting authority, usually one of the engineering insurance 
firms, to monitor the fabrication and construction of those parts of the 
pressure vessel not covered by the pre—stressed concrete technology e.g. 
the welding of the vessel liner and penetrations. 

Thus there are a number of ways in which defects and problems may 
be brought to the Site Inspector's attention, from his checking of the case 
history, from the appointed engineejfe reports, from discussions with site 
personnel and from advice from the independent'inspection authority. 
Another method is from his own observation on the site and it was in such 
a way that the Nil became aware of some significant weld cracks in the 
boiler liners of one of the PCFVs. The defects were caused by incorrect 
procedures being adopted during welding at the manufactured works and the 
Site Inspector, during the course of a routine visit, observed remedial 
work in progress. Recognising that the defects were in a sensitive 
location he was able to become acquainted with the problem in advance of 
the matter being reported by the independent inspection authority and was 
also able to involve the assessment specialist at an early stage in produc-
ing an agreed solution to the problem. Another example of the Site 
Inspector identifying a defect was the cracking in a section of concrete 
soon after it had been poured. The correct procedures had been observed 
on this occasion but the pouring took place in abnormally hot conditions, 
causing over rapid curing of the concrete with consequent cracking. 
Because the problem had been identified at an early stage by the Site 
Inspector it was possible to make special arrangements to prevent further 
pours of concrete being made at adjacent sections until sufficient investi-
gations had been made into the effect of the cracks and until adequate 
remedial measures had been taken. 

3.2 Site Inspection of Cabling Installation 

The post—trip cooling requirements for AGRs are much greater than 
for the Magnox generation reactors which preceded them in the UK, and it 
was recognised at an early stage that the installation of the cabling would 
assume greater importance in the case of the AGRs. The integrity of the 
cabling depends primarily on the use of proper segregation and on adequate 
fire protection. Furthermore, the NPP that has a single control room for 
more than one reactor unit produces a cable segregation problem that is 
well known. 

The inspection of cabling installations on the site has been carried 
out mainly by the specialist assessor with the assistance of the Site 
Inspector. No criteria for cabling have been written down to assist in 



this inspection "but the method has been for the assessor to develop a set 
of principles of cable layout and to check them against the installation 
on site. The cabling is so extensive that it is impossible to do a "paper" 
assessment of the installation and it is also impossible to check every 
cable. The approach has been of selective rather than random sampling 
concentrating on cables of major safety significance and those areas which 
have the highest concentrations. The Nil inspectors are usually 
accompanied by representatives of the licensee and the construction company 
on such inspections and it is quite often possible for solutions of 
unacceptable cable situations to be decided "on-the-spot". We have been 
able to observe the "feed—back" of inspection taking effect in that fewer 
changes have been required to the cabling of the last AGR plants to be 
constructed. 

3.3 Inspection at Contractors Works 

In addition to site inspection it is often necessary to inspect 
plant in the course of manufacture. This type of inspection is usually 
related to items which are critically related to safety and which represent 
an advance in design or application. To illustrate these two examples of 
works inspection are given. 

Some of the PCFVs are pre-stressed by wire wound circumferential 
tendons. The length of wire required for each tendon requires that the 
steel wire from a number of billets is joined by friction welds. The 
strength of each tendon relies on the integrity not only of the wire but 
also of the welded joints. Inspection at works was made to ensure that 
welding process was being carried out to specification, that sample welds 
were being obtained from each wire for strength testing, and that wire was 
only accepted if the strength of the welded section of wire exceeded $0% 
GUTS (Guaranteed Ultimate Tensile Strength). Quality Assurance procedures 
at works were thoroughly examined not only to ensure that the procedures 
themselves were sound but also that they were being scrupulously adhered tcu 

The same PCFVs have the boilers housed in pods in the walls of the 
vessels and each boiler penetration is sealed by a concrete closure through 
which all boiler services pass. Each boiler closure comprises a steel 
fabricated cylinder, filled with concrete and pre—stressed with circumfer-
ential wire wound tendons. Because of the novel features of this closure 
and its direct relevance to reactor safety, inspection was made at 
contractors works to check all aspects of the manufacture of the assembly, 
and the factory quality assurance procedures. 

Much useful additional information is gained by discussion with 
works staff to gain an overall view of the quality of the finished product. 
This is useful to both the specialist assessor and the Site Inspector, both 
of whom normally attend such visits. 

4. OTHER INSPECTION ACTIVITIES 

In addition to the inspection of plant which has been referred to 
already in the paper, the Site Inspector is required to carry out 
inspections which ensure the licensee's compliance with licence conditions. 
These conditions place specific requirements upon the licensee and in 
general refer to security, authorisation of personnel, records, storage 
and handling of nuclear fuel, emergency arrangements, radiological 



protection, design and commissioning of plant. Bjy way of illustration, the 
inspection activities associated with emergency requirements, and the 
preparation for commissioning are described. 

4.1 Inspection of Emergency Requirements 

Before nuclear fuel is brought on to the site, an activity which 
requires specific approval from Nil, the licensee is required to make 
arrangements for dealing with accidents and emergencies. There is a 
farther requirement that these be demonstrated as satisfactory to Nil. 

The arrangements are set out in a document called the "Emergency 
Plan" and they include, the provision of special equipment, instrumentation, 
protective clothing for dealing with emergencies, liaison with local 
authorities, prevision of communication systems and training of personnel. 
It is part of the Site Inspector* s duty to ensure that the Emergency Plan 
is submitted, assessed, approved and demonstrated before he can recommend 
that the approval to bring nuclear fuel on site be issued. 

The first demonstration of the emergency exercise is usually 
restricted to a demonstration that sufficient facilities exist for dealing 
with an emergency with the fuel in storage ( e . g . a fire in the fuel store) 
or with fuel in transit. Later, but before the licensee is permitted to 
load the reactor with fuel, the emergency plan has to be up-dated to 
include all the emergency arrangements necessary for power operation and a 
satisfactory demonstration is prerequisite for the fuel loading approval. 
This aspect is referred to again in another paper entitled "Specific 
Problems and Practical Experience of Regulatory Inspection during Commis-
sioning in the UK". 

It is not possible for the Site Inspector to witness the emergency 
exercise alone because of the coincident activities taking place in various 
locations (e.g. the main control room, fuel store, district survey vehicle^. 
To help him in his observation of the exercise the Site Inspector is 
assisted by other Nil personnel e.g. a health physics specialist, the 
specialist assessor for fuel handling. 

It is vitally important that emergency plans be demonstrated in as 
near realistic conditions as possible. While a plan may look perfect on 
paper and while inspections of the emergency facilities may be made to see 
that they exist and function correctly, it is not until all the facilities 
are exercised together that the failures and shortcomings become obvious 
and show need for correction. At the end of the emergency exercise it is 
usual for a *de—briefing* meeting to take place which is attended by the 
Nil observers, senior personnel of the licensee's staff participating in 
the exercise and appropriate representatives of outside bodies. The 
successes and shortcomings of the exercise are discussed at the meeting 
and conclusions are then reached as to the necessity of reviewing 
procedures and facilities not only on the site but also in the outside 
organi sati ons. 

4.2 Preparation for commissioning 

The site inspection activities involved with the commissioning of 
NPPs in the UK are not discussed here because they are included in the 
paper entitled "Specific Problems and Practical Experience of Regulatory 



Inspection during Commissioning in the UK". However, preparations for 
commissioning have to "be made during the construction stage and the Site 
Inspector has the duty to ensure that the licensee makes the necessary 
arrangements for this to proceed in an orderly manner. 

Certain requirements are placed upon the licensee by conditions of 
the licence which are:-

1. Arrangements for commissioning are to be drawn up for Nil's 
approval. 

2. A Station Commissioning Committee is to be appointed to control 
the commissioning - its terms of reference being approved. 

3. A schedule specifying all commissioning tests be drawn up for 
approval, which is divided into an appropriate number of stages. 

4. The licensee may not start commissioning or proceed from one 
stage to another without Nil's approval. 

It is difficult to define precisely where construction ends and 
commissioning starts, but the schedule referred to in 3 above is extremely 
useful in that it is possible to define by inclusion in the schedule, all 
the relevant tests over which Nil wishes to have some control. The over-
pressure test of the PCPV is taken to be the first important test of 
commissioning and by having the authority to allow this to start only when 
satisfied, the Nil has the power to ensure that all appropriate safety 
assessment of the PCPV has been completed. 

The safety assessment of the plant will leave certain aspects 
outstanding which need confirmation from commissioning tests. It is 
therefore possible to obtain satisfaction on this by including in the 
schedule requirements for the witnessing of certain tests or the provision 
of certain test results so that Nil may check these matters before issuing 
the next commissioning stage approval. 

The Site Inspector arranges with the licensee's staff to produce 
the schedule in an appropriate form and to liaise with the Nil assessment 
staff to ensure that all necessary tests are included and that they will 
be properly witnessed. 

5. CONCLUSIONS 

The staff organisation of Nil has developed over the years from the 
initial arrangement of having an inspection force separate from that 
devoted to safety assessment, to the present organisation which combines 
the two functions. We have found that for NPPs during construction and 
commissioning, the functions of assessment and inspection are so closely 
related that the most effective way of imposing regulatory control is to 
keep the work force in one organisational unit. Separation of the two 
functions would require the complete codification of assessment require-
ments to enable the inspection staff to implement them. While it could be 
argued that such codification would of itself be a good thing it has not 
been possible to do this with the resources that are available. The 
present arrangement does allow staff to proceed from assessment duties, for 
which they are more suited when they are first recruited, to inspection 



duties which can be most effectively conducted only after the staff have 
"been in Nil for some time. 

The inspection requirements cover such a wide variety of plant that 
it would "be impossible for one person to have sufficient depth of knowledgs 
and experience to do this effectively without the aid of the specialist 
assessors. Furthermore the Site Inspector has to cover so many other 
inspection activities other than those directly related to plant. These 
other activities relate to licence requirements and procedural matters and 
involve direct personal contact with the licensee's senior staff so that 
the Site Inspector must have reached a certain maturity in addition to 
having had the requisite nuclear experience before he can effectively 
execute his duties. 

Looking to the future we believe it will be necessary to formalise 
the quality assurance procedures to a greater extent, extending them to 
areas which are at present not covered by formal requirements. In 
particular the role of "Appointed Engineer" may have to be changed in order 
to increase his independence. 
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THE UNITED STATES NUCLEAR REGULATORY COMMISSION'S 

VENDOR INSPECTION PROGRAM 

B. H. Grier 

USNRC, Office of Inspection and Enforcement 
USA 

The NRC conducts a program of inspection at licensee contractors 
and vendors to assure that quality assurance programs meet applicable 
NRC requirements. This inspection program, which was begun in 1965 and 
restructured in 1974, is discussed in the paper. A trial program has 
recently been initiated to evaluate the use of the ASME N-stamp inspec-
tion system to supplement NRC inspections. The criteria for NRC accep-
tance of such a third party inspection system are described in the 
paper. 



1. INTRODUCTION 

In the United States, the responsibility for the safety of a nuclear 
plant is placed on the holder of a construction permit or operating 
license (licensee) or an applicant for a construction permit or operat-
ing license (applicant). This means that in the construction of a 
nuclear plant the licensee or applicant retains full responsibility for 
the adequacy of plant design and the acceptability of delivered plant 
components even though the design and manufacturing work is performed by 
contractors or vendors. A principal function of the NRC is to assure 
that the licensee or applicant properly carries out his responsibility. 
This function is performed through a comprehensive program of inspection 
which includes the inspection of licensee contractors and vendors. 

A most difficult part of the NRC's vendor inspection program is the 
inspection of offsite vendors (designers, manufacturers and service 
suppliers). These difficulties are caused by the large number of suppli-
ers (approximately 1000), the geographical distribution across the 
entire United States and in some foreign countries, the variety of 
products and services supplied and the diversity of requirements that 
apply. Efficient utilization of the limited staff available for con-
ducting vendor inspections is also a principal consideration. 

2. INITIAL VENDOR INSPECTION PROGRAM 

Beginning in late 1965, the then Atomic Energy Commission (AEC), 
Division of Compliance, initiated a limited program of inspection to 
determine whether certain quality measures were in effect at nuclear 
steam system suppliers (NSSS), architect engineers (AE), and component 
fabrication facilities. The program was designed to assure that specific 
nuclear services were maintained and components and equipment were 
manufactured in accordance with existing quality requirements. The 
purpose of this program was publicized, and it was carried out on a 
licensee or applicant "host basis." This means that entry into and 
inspection activities at a vendor facility were carried out under arrange-
ments made by a "host" applicant or licensee. The program continued on 
this basis for the next several years with some program expansion in the 
way of frequency and diversity of inspections, and with the inspection 
activities conducted by personnel located in each of the five regional 
offices of the Division of Compliance. Except for a few instances, this 
program was satisfactory with respect to accessability of inspected 
organizations. 



One significant problem during this time was inspection scheduling, 
because it was necessary to coordinate timing with two parties, i.e., 
the offsite vendor to be inspected and the licensee. Another signifi-
cant problem at this stage of the vendor inspection program was effect-
ing timely and appropriate corrective action because this was also a 
"host function." That is, licensees who were customers of inspected 
organizations were recipients of "Notices of Noncompliance" and were 
required to take steps as necessary with their vendor to correct, or 
deny, items of noncompliance. The licensees were then also required to 
provide documentary evidence of corrective action or commitments for 
corrective action. Needless to say, this was a time consuming process 
and difficult to deal with in terms of timely Commission evaluation of 
corrective action. By mid-1974, approximately 80 vendor facilities per 
year were being inspected in the manner just discussed. 

3. CURRENT VENDOR INSPECTION PROGRAM 

During 1974, a decision was made to restructure the vendor inspec-
tion program, with changes to be in the form of an eight point program 
discussed below: 

1. Direct inspection, without the previous practice of "host li-
censee" access to vendors' plants. Direct inspections were to be based 
on one, or more, of the criteria identified below. 

a. Topical Reports, describing a vendor's quality assurance 
program, which would be approved by the Office of Nuclear Reactor Regula-
tion (NRR) and verified through inspections performed by the Office of 
Inspection and Enforcement (IE) as being adequately implemented. The 
topical report approach was tailored principally to fit NSSS and AE 
organizations. To date, ten of the 24 active NSSS/AE organizations in 
the U.S. have received letters from IE confirming the adequacy of pro-
gram implementation. 

b. NRC Quality Assurance Criteria For Nuclear Power Plants 
Contained In 10 CFR Part 50, Appendix F 

Inspections based on these criteria are normally limited 
to organizations manufacturing fuel components. 

c. ASME-Accepted Quality Assurance Programs ~ 

These criteria are directed to organizations implementing 
QA programs, which have been accepted through audit and evaluation by 
representatives of the American Society for Mechanical Engineers (ASME). 



d. Corporate Quality Assurance Programs 

These criteria for inspection represent a set of standards, 
measures, and/or control mechanisms which inspected organizations identify 
as the program being followed to assure required product quality. 

We have now covered the first part of the eight point program, 
direct inspection and inspection bases. The remaining seven points of 
the program are as follows: 

2. Increasing our inspection staff for the vendor program by a 
factor of about four. 

3. Increasing the rate of inspection by a factor of five to six. 
Although a staff increase by only a factor of four was planned, a 
"nonproportional" increase in inspections was anticipated as a function 
of increases in program implementation efficiencies. This was expected 
to occur as a result of centralization and standardization of activities 
(step four below) as well as by the positive effect of direct instead of 
"host" inspections. 

4. Concentration of program personnel in a single regional office, 
as opposed to the previous arrangement of personnel in each of five 
regional offices. 

5. Inspection scheduling and priority on a basis of the vendor's 
involvement in the nuclear industry. 

6. Refined and concentrated accountability of program efforts. 
This has occurred as the result of sophistication of computer programs 
to accept and printout the results of inspections. This has been a 
long-term effort, and only recently became fully operational. 

7. Expanded program visibility in the form of reports of inspec-
tion results to be available to members of the industry, as well as the 
general public. 

8. Examination and evaluation of program progress and results, in 
terms of the advisability and feasibility of third part inspection by 
ASME personnel. This was to be an effort to determine, through inspec-
tion of organizations possessing ASME accepted QA programs, and through 
other forms of contact with ASME personnel, whether or not this would be 
a more effective way to qualify and monitor manufacturers' QA programs, 
as such programs relate to NRC requirements. 



The purpose of the restructured vendor inspection program, as in 
the case of the program prior to restructuring, is to assure that quality 
assurance programs meet applicable requirements. The restructured 
program, formally titled the Licensee-Contractor Vendor Inspection 
Program (LCVIP), involves additional features which are discussed below: 

1. The LCVIP program routinely extends into the licensee-contractor 
area, encompassing Fuel Manufacturers, Architect-Engineers, and Nuclear 
Steam Supply System Manufacturers. Previously, inspections of these 
organizations by the Commission were relatively infrequent and were 
"reactive" in nature or problem oriented. 

2. The program provides a mechanism for reduced "exposure to 
audits" on the part of the industry. Repeating earlier comments, this 
means that NRC approval of QA programs allows NRC applicants and licensees 
to accept (without audit) licensee contractor and/or vendor OA programs 
insofar as such programs relate to 10 CFR Part 50, Appendix B. 

The letters confirming the adequacy of program implementation 
mean that the recipient organizations may indicate to potential customers 
(NRC licensees and applicants) that their quality assurance programs, 
insofar as the control of purchased material, equipment, and services is 
considered, are constituted, and are being carried out, in a manner 
satisfactory to the NRC. It means, further, that prospective customers 
(NRC licensees and applicants) may identify confirmatory letters as a 
substitute for activities they may otherwise be required to carry out as 
a licensee or applicant to satisfy the requirements of 10 CFR Part 50, 
Appendix B. This procedure is designed to reduce a multiplicity of 
audits of organizations brought on by the fact that each licensee and 
applicant is required to determine that his vendors have a quality 
assurance program which meets NRC criteria. It is important to note 
that an NRC confirmation of adequacy of quality assurance program imple-
menting means only that the program structure and implementation are 
satisfactory. It does not certify the quality of the product. Deter-
mining acceptability of the product remains a responsibility of purchasing 
licensees or their agents. 

3. Provisions are in effect to publish the results of all vendor 
inspections in a quarterly report which 1s made available to all seg-
ments of the industry as well as to the general public. 



The results of the vendor inspection program, between 1965 and mid-
1974 (although difficult to characterize because histories were not 
diligently maintained, and because of the inherent "lag" between manu-
facture and "service proof" times) were such as to provide reasonable 
confidence that the program efforts clearly led to enhancement of the 
quality of nuclear components and equipment. 

Subsequent to mid-1974, and initiation of the LCVIP program, the 
results of inspections continued to indicate enhanced quality of nuclear 
components, equipment, and services. 

4. THIRD PARTY INSPECTION PROGRAM 

Now, let me deal with the question of a third party inspection 
program. The NRC is currently conducting a trial program in conjunction 
with the American Society of Mechanical Engineers (ASME) N-stamp inspection 
system. This program is to cover a two year evaluation period on the 
part of both the NRC and ASME, to determine if a third party program of 
inspections would satisfy the NRC requirements for auditing suppliers of 
components manufactured under ASME accepted quality assurance programs. 

As one would expect, this two year program requires close 
coordination with the ASME staff, the National Board of Boiler and 
Pressure Vessel Inspectors, and the authorized inspection agencies. It 
is further expected that both ASME and NRC will experience program 
changes during this "trial" period. 

The NRC has established three basic criteria which must be met 
by any third party before their program will be accepted by the NRC. 
These criteria are as follows: 

1. Requirements in the areas of quality assurance programs 
must be equivalent to NRC requirements. 

2. Evaluation of supplier quality assurance programs must be 
equivalent to similar evaluations conducted by the NRC. 

3. The inspection system must be effective in assuring 
conformance with requirements and consistent with NRC procedures. 

If one compares the present ASME system against the above 
criteria, a degree of compatability can be noted, but shortcomings can 
also be identified. During the two year trial program, the NRC will 



seek to identify and encourage requirement changes necessary to meet the 
first criterion, we will audit the ASME survey team OA program evalua-
tions to build a base of information to make judgements 1n this area, 
and finally we will audit the inspection and enforcement of ASME code 
requirements. 

It should be recognized that there are several possible results of 
this trial program ranging from nonacceptance of the ASME program; 
acceptance of parts of the program, for example, only for static compo-
nents (pipe, castings, vessels) to full acceptance of the program. 

One effect of a fully acceptable program would be that an ASME N-
stamp holder would be an "acceptable vendor" to NRC. This, in turn, 
means that further qualification of a vendor's quality assurance pro-
gram, through inspection by NRC, or by NRC licensees, would not be 
required. This could be a major step in terms of reducing redundant 
inspections of vendors. 

It should be made clear that NRC approval of the proposed program 
as just discussed means that further qualification of a vendor's quality 
assurance program would not be required. Any reference to product or 
product acceptance, which is and will remain the licensee's responsi-
bility, has been carefully avoided. 

5. CONCLUSION 

We have concluded that our over-all vendor inspection program is a 
good one and is effective in achieving its purpose. The program has 
given visibility to the NRC quality assurance criteria for nuclear power 
plants as they apply to contractors and vendors and inspections conducted 
on a generic basis have led to a more uniform application of these 
criteria by designers, manufacturers, and service suppliers. Dealing 
directly with vendors in conducting inspections and in assuring that 
needed corrective action is accomplished has been an efficient and 
effective procedure. Further improvements in the inspection program can 
be accomplished and substantive efforts in the area of utilizing third 
party inspection systems to supplement NRC inspections are in progress. 
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Résumé. 

Cette communication présente la philosophie et décrit 
les dispositions réglementaires de l'arrêté du 26 février 1974, relatif à 
l'application de la réglementation des appareils à pression au circuit 
primaire principal des chaudières nucléaires à eau. Elle montre comment 
cette réglementation, différente des autres réglementations concernant les 
appareils à pression et plus détaillée sur de nombreux points, est appli-
quée en pratique en France aux divers stades de la conception de la cons-
truction et de l'exploitation des PWR. 

Abstract. 

This paper presents the philosophy and describes the 
regulations provisions of the Order dated February 26, 1974, relative to 
the application of regulation on the pressure components to the primary 
coolant pressure boundary of light water nuclear steam supply systems. This 
paper aims at showing how this regulation, distinct from other existing 
regulations on pressure components and more detailed in many aspects, 
is applied in the practice in France to the various stages of the design, 
construction and operation of PWRs. 
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1 - Le circuit primaire principal et la réglementation des appareils à 
pression 

Le circuit primaire principal des chaudières nucléaires 
à eau est constitué par la cuve contenant le combustible nucléaire et les 
enceintes qui lui sont reliés sans possibilité d'isolement. 

Ce circuit constitue un appareil à pression et entre 
donc dans le champ d'application de la réglementation française corres-
pondante dont les caractéristiques générales sont : 

. l e principe de la responsabilité du constructeur : 
une grande liberté est laissée au constructeur pour ses choix techniques 
dont il garde l'entière responsabilité, 

. l'intervention de l'administration est assez légère ; 
elle se limite principalement aux générateurs et échangeurs et se fait en 
fin de construction. L'épreuve hydraulique, vérification simple et rela-
tivement synthétique, joue de ce fait un rôle important. L'administration 
intervient également en cas d'accident et interdit les appareils qu'elle 
juge dangereux, 

. la réglementation technique est très différente d'un 
code. Elle fixe principalement des objectifs, impose quelques limites mais 
ne fixe pas de méthodes pour concevoir et réaliser les appareils. 

Par rapport aux appareils classiques pour lesquels cette 
réglementation a largement fait ses preuves, le circuit primaire principal 
des chaudières nucléaires présente un ensemble de particularités qui ont 
fait apparaître la nécessité d'une réglementation particulière. 

- ce circuit a une importance fondamentale pour la 
sûreté du réacteur. En fonctionnement normal, du fait de l'activité des 
fluides contenus on est amené à exiger un niveau de fuite très faible et 
un bon isolement des autres circuits. Les risques d'accidents graves ne sont 
pas tant liés aux projections de vapeur ou de métal qu'au fait que ce cir-
cuit constitue l'une des barrières interposées entre les produits actifs 
contenus dans le combustible et le personnel ou le public. Il faut maintenir 
le confinement de ces produits et assurer la possibilité de refroidir le 
coeur en toute circonstance faute de quoi le combustible serait rapidement 
détérioré, 

- les conditions d'emploi restent dans des domaines 
relativement bien connus (pression de 155 bar, température de l'ordre de 
300 °C) mais les dimensions très importantes des appareils (4m de diamètre 
pour la cuve) conduisent à des parois épaisses qui atteignent couramment 
250 à 400 mm. De plus les épaisseurs n'ont pu être limitées à ces valeurs 
que par une meilleure connaissance des mécanismes d'endommagement des 
enceintes sous pression, connaissance qui a permis de mieux évaluer les 
coefficients de sécurité. 

• • • / • « • 
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- pour limiter les produits de corrosion qui sous 
l'effet de l'irradiation donnent des dépôts très actifs, on est conduit 
à rechercher une grande propreté des circuits. On a ainsi largement recours 
à des aciers inoxydables qui constituent les parois elles-mêmes ou des 
revêtements intérieurs, 

- pour obtenir une très bonne qualité de la réalisa-
tion, éviter toute improvisation et garder une trace de tout ce qui a été 
fait, les constructeurs décrivent chaque opération et l'intervention de 
chaque service dans des documents qui sont ensuite soumis à l'approbation 
des personnes compétentes. Cette procédure est largement inspirée des pra-
tiques américaines dans ce domaine. 

Ces quelques remarques montrent que la réglementation 
de ces appareils se situe à la fois dans le cadre de la réglementation 
des appareils à pression et dans le cadre de la réglementation plus gé-
nérale concernant la sûreté des installations nucléaires, fixée par le 
décret du 11 décembre 1963. 

2 - L'arrêté du 26 février 1974 

A la suite de plusieurs années de travail d'un groupe 
d'experts, une réglementation particulière à cet appareil a pu être fixée 
par l'arrêté du 26 février 1974. Ce texte reprend certains principes clas-
siques de la réglementation française des appareils à pression : 

- la responsabilité du constructeur est nettement 
affirmée, 

- le règlement n'est pas un code de construction même 
s'il contient quelques prescriptions techniques précises. 

En outre, il développe quelques principes nouveaux : 

. l'arrêté demande au constructeur de décrire avant 
tout début de construction et de justifier de façon détaillée le dessin de 
l'appareil, le choix des matériaux, les procédés de fabrication et de con-
trôle, les critères de contrôle. Ceci conduit l'administration à ne pas se 
limiter à un contrôle à postériori sur l'appareil terminé mais à effectuer 
des contrôles à priori tout au long de la fabrication. Ceci constitue 
d'ailleurs une sage précaution s'agissant d'appareils très coûteux qu'il 
serait grave de voir refuser en fin de fabrication pour un motif qui aurait 
pu être décelé à un stade préliminaire de la conception ou de la réalisa-
tion, 

. l'arrêté fixe les quelques grands principes que 
doit respecter l'organisation de contrôle du constructeur, première ga-
rantie de la qualité de la réalisation, 

. l ' a r r ê t é marque un grand s o u c i de cohérence dans l a 
c o n c e p t i o n d'ensemble de l ' a p p a r e i l . C e c i c o n d u i t notamment à demander qu'il 
y a i t un c o n s t r u c t e u r unique qui prenne l a r e s p o n s a b i l i t é de l ' e n s e m b l e 
de l ' a p p a r e i l à l ' é g a r d de l ' a d m i n i s t r a t i o n . P a r a l l è l e m e n t un s e r v i c e 

« . . / . . . 
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unique de l'administration est chargé du contrôle de la construction, 

. l'arrêté marque le même souci de cohérence entre la 
construction et l'exploitation ce qui conduit, dès le stade de la cons-
truction, à demander au futur utilisateur de s'assurer que des dispositions 
convenables sont prises pour faciliter l'entretien et la surveillance en 
exploitation d'une part, de participer à la définition des futures condi-
tions de fonctionnement d'autre part. Ces conditions sont prises en compte 
dans la conception ; l'utilisateur doit ensuite vérifier pendant.toute la 
vie de l'appareil qu'il reste dans les limites prévues, 

. en plus des visites et épreuves habituelles pour les 
appareils à pression, l'arrêté prévoit un premier renouvellement d'épreuve 
et une visite complète de l'appareil au plus tard 30 mois après le charge-
ment du combustible. Ceci permet de faire le point sur l'état de l'appareil 
après une période de fonctionnement assez courte de façon à pouvoir déceler 
très tôt toute évolution anormale. 

3 - Le processus industriel et administratif 

Après avoir indiqué sommairement les principales carac-
téristiques de la réglementation française applicable au circuit primaire 
principal, il convient de préciser comment, dans l'application, intervien-
nent les divers organismes concernés. 

Pour cela nous prendrons comme exemple les centrales 
construites par EDF qui forment la quasi totalité du programme actuel. En 

;;

 fait les positions réglementaires indiquées ci-dessus sont implicitement 
liées à certaines situations particulières tant de l'industrie que de l'ad-

française ministration/ En particulier, Electricité de France tient un rôle qui a peu 
d'équivalent dans le monde par l'importance des commandes que cet établis-
sement a passées, par le fait qu'il est à la fois utilisateur et architecte 
industriel pour l'ensemble de la centrale et par le corps de règles tech-
niques qu'il élabore afin de mieux définir la bonne pratique en matière de 
construction nucléaire. 

3.1. - Le constructeur 

Le constructeur, Framatome, travaille sous la licence 
P.W.R. de la Société Westinghouse. Cette licence couvre la partie nucléaire 
proprement dite, le fonctionnement d'ensemble et la constitution générale 
du circuit primaire. Elle ne couvre pas le détail du calcul et de la réali-
sation des appareils. Vis-à-vis de l'administration, c'est Framatome qui 
est le constructeur unique ; c'est donc sous sa responsabilité que sont 
faits les principaux choix techniques et c'est ce constructeur qui doit ap-
porter les justifications : 

- il définit les conditions de fonctionnement (en liai-
son avec EDF, futur-utilisateur) et calcule les sollicitations auxquelles 
sera soumis l'appareil, 

- il choisit et justifie les formes et dimensions ce 
qui le conduit à des analyses très détaillées pour s'assurer du bon compor-
tement de l'appareil dans les diverses conditions qui ont été définies, 
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- il est responsable du choix des matériaux et doit 
montrer que ces matériaux présentent des caractéristiques qui prémunis-
sent à coup sûr contre les risques de rupture brutale, en tenant compte 
en outre le cas échéant des effets de l'irradiation, du contact avec les 
fluides, etc..., 

- il définit les opérations de fabrication et de 
contrôle et doit montrer qu'elles permettent d'obtenir la qualité recher-
chée ; il définit les critères de contrôle- et notamment les pressions d'é-
preuve (sous réserve des valeurs minimales fixées par l'arrêté), 

- il doit veiller à ce que son organisation comme celle 
de ses sous-traitants permette une bonne surveillance de toutes les opé-
rations intéressant la sécurité de l'appareil qu'il s'agisse des études, des 
spécifications des matériaux, des fabrications, des contrôles ou des ré-
sultats des contrôles. 

3.2. - Les sous-traitants 

Une partie de la fabrication est confiée par Framatome 
à divers sous-traitants (pompes, tuyauteries, robinetterie, etc...). 

Dans ce cas si le sous-traitant est évidemment respon-
sable des opérations qu'il réalise, la responsabilité générale du construc-
teur se superpose à la sienne. 

En pratique lors de la passation des commandes, Framatome 
transmet au sous-traitant retenu les "spécifications d'équipement" qui pré-
cisent les conditions de fonctionnement ainsi que les codes et normes qui 
doivent être appliqués. 

Le sous-traitant établit un ensemble de documents et de 
plans décrivant le dimensionnement, les matériaux, les procédés de fabrica-
tion et de contrôle. Ces documents sont soumis à l'approbation du construc-
teur avant tout début de fabrication chez le sous-traitant. 

3.3. - L'intervention d'Electricité de France 

Comme nous l'avons indiqué ci-dessus, EDF a une situation 
largement orginale dans le monde par la taille des commandes que cet établis-
sement a passées, comme par les rôles multiples qu'il assume. Il est l'uti-
lisateur de l'appareil à pression au sens de l'arrêté du 26 février 1974, 
l'exploitant de l'installation nucléaire au sens du décret du 11 décembre 
1963, l'architecte industriel notamment pour le génie civil, le circuit se-
condaire et les auxiliaires. 

EDF étant l'utilisateur est donc soumis aux dispositions 
de l'arrêté qui concernent la mise en service et la surveillance en exploi-
tation. Cet établissement est donc responsable des essais précédant la mise 
en exploitation, des consignes d'exploitation, de la surveillance des condi-
tions de fonctionnement et de l'état de l'appareil pour s'assurer que celui-
ci n'est pas soumis a des sollicitations plus sévères que celles qui ont éf.é 
prévues par le constructeur. Il doit également surveiller l'appareil en 
effectuant des visites et réépreuves. A ce titre, comme nous l'avons déjà 
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signalé, il doit intervenir avec le constructaiir dès la conception de l'ap-
pareil. 

Comme architecte industrial, EDF définit notamment le 
génie civil, ce qui conditionne la disposition des appareils par rapport au 
bâtiment et donc en grande partie les possibilités d'intervention sur le 
circuit. 

Dans le cadre de la réglementation des installations 
nucléaires de base (décret du 11 décembre 1963), EDF a une responsabilité 
générale concernant la sécurité de l'installation, ce qui l'amène à exercer 
certains contrôles tant de la conception que de la réalisation. En pratique 
EDF a beaucoup développé ces contrôles ; ses services examinent les divers 
documents émis par le constructeur ou ses sous-traitants ; EDF dispose 
également de contrôleurs dans les usines pour s'assurer du respect des spé-
cifications et de la bonne exécution des opérations de fabrication et de 
contrôle. 

Enfin EDF a un rôle de codification puisque cet établis-
sement a mis au point un ensemble de recueils de normes et de règles de 
l'art : cahiers de spécifications techniques, cahier des prescriptions de 
fabrication et de contrôle... Cet ensemble de texte s'impose aux fournis-
seurs et constitue une des références importantes pour la construction de 
ces appareils et un complément précieux au règlement. 

3.4. - L'intervention de l'administration 

Le contrôle de la construction a été confié à un seul 
service de l'industrie et des mines de façon à ce qu'il y ait un service 
unique de l'administration chargé des relations avec le constructeur. Compte 
tenu de l'implantation des usines de Framatome, c'est celui de Bourgogne 
Franche-Comté qui a été chargé de cette mission. 

Le service de l'industrie et des mines de Bourgogne 
Franche-Comté reçoit les dossiers descriptifs établis par le constructeur 
ou ses sous-traitants ainsi que les justifications présentées par le cons-
tructeur. Compte tenu de l'importance de l'appareil et du développement 
des études tout au long de la construction, cet examen doit normalement 
s'échelonner durant toute la réalisation, depuis les études préliminaires 
jusqu'aux épreuves finales. 

Ce service apprécie la conformité avec les prescriptions 
de l'arrêté ainsi qu'avec les documents cités en référence par le cons-
tructeur. Il s'assure que l'organisation du constructeur, et en particulier 
celle de ses services de contrôle, permet effectivement d'assurer la qualité 
de la réalisation. 

Comme cela a déjà été indiqué dans la communication de 
MM. CHARBONNEL et CLEMENT sur l'organisation de l'inspection réglementaire 
en France, ce service effectue des contrôles par sondages, dans les usines 
ou sur les sites, pour vérifier le respect des procédures que le construc-
teur à définies. 

• « • / • • • 
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Il assiste aux épreuves hydrauliques des diverses en-
ceintes puis à l'épreuve finale. 

Il instruit les demandes de dérogation, en particulier 
dans le cas des appareils dont la construction a été commencée avant la 
parution de l'arrêté. Ces dérogations sont accordées par le ministre de 
l'industrie, du commerce et de l'artisanat, après avis des Commissions 
compétentes. 

Lorsque le chef du service estime que le résultat de 
l'examen des dossiers et les épreuves ont été satisfaisants, il délivre un 
procès-verbal d'épreuve qui vaut autorisation de mise en service au titre 
de la réglementation des appareils à pression. Il va de soi que cette auto-
risation ne préjuge pas l'autorisation qui doit être donnée au titra de la 
réglementation sur les installations nucléaires pour la mise en service de 
l'ensemble de la centrale et dont la portée est plus générale. Elle en 
constitue toutefois un volet important. 

C'est pourquoi des contacts étroits sont maintenus tout 
au long de cette procédure avec le service central de sûreté, des installations 
nucléaires et le département de sûreté nucléaire du C.E.A. pour coordonner 
l'examen fait par le service de l'industrie et des mines avec l'ensemble 
de l'analyse de sûreté. 

L'application des dispositions concernant la mise en 
service et l'exploitation du cricuit primaire principal revient au service 
de l'industrie et des mines du lieu d'installation. Ce service a donc pour 
mission de suivre la mise en route et en particulier les essais puis l'ex-
ploitation. Pour cela, l'utilisateur doit lui adresser copie des consignes 
relatives au circuit primaire principal : il doit l'informer des incidents 
et accidents ainsi que des résultats des contrôles effectués et en particu-
lier des visites périodiques. Ce service assiste aux renouvellements des 
épreuves hydrauliques. 

L'application de ces dispositions au circuit primaire 
principal de la centrale nucléaire de CHOOZ sera présenté dans la commu-
nication de MM. BARTHELEMY et LESPIAUCQ. 

CONCLUSION 

La construction des principaux appareils à pression des 
centrales nucléaires a fait l'objet de soins très importants pour assurer 
un niveau de qualité convenable compte tenu de l'importance de ces appareils 
pour la sécurité des réacteurs nucléaires. Ceci a conduit à développer lar-
gement les études de conception et de choix des matériaux et des méthodes 
de contrôle, ainsi qu'à adopter des procédures très précises pour s'assurer 
que la qualité recherchée pourra effectivement être atteinte ; on peut noter 
que cet ensemble de vérifications et de contrôles entre pour une part non 
négligeable dans le, prix de ces appareils. 

A côté du constructeur, Electricité de France joue un 
rôle important par les études et les contrôles que cet établissement fait. 

« « . / • . . 
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Da son côté l'action de l'administration a dû s'adapter 
à un domaine dont l'importance et la nouveauté exigeaient une attention 
particulière. 

Ceci a conduit à développer une action de surveillance 
très importante tout au long de la conception de la construction puis de 
l'exploitation du circuit primaire principal des chaudières nucléaires à 
eau. 



QUALITY ASSURANCE DURING ASSEMBLING OF 
NUCLEAR POWER PLANTS ACCORDING TO 
GERMAN INSPECTION PRACTICES 

M . Bleickert 
Technischer Überwachungs-Verein Baden e.V. (TÜV) 
Mannheim, W.-Germany 

Descripton of quality assurance during assembling 
of nuclear power plants practiced in the Federal 
Republic of Germany. According to the German law 
(Atomgesetz) and the postulations of the licencing 
authorities a large scope of quality control 
methods are carried out. Responsible for fulfilling 
the requirements are component-manufacturers as 
well as system-constructor and authorized inspectors 
(TÜV) 

Description de la pratique d'assurer la qualité 
dans la domaine de la realisation de centrals 
nucléaires, pratiqué en Alemagne de 1'Quest. 
Selon la loi nucleaire alemande et les exigences 
demandés par les institutions d

1

 autorisation 
la sécurité des installations nucléaires est 
garantie par nombreuses contrôles de qualité. 
Pour assurer les exigences demandés les producteurs 
des components, le producteur de system et les 
organisations de supervision indépendants (TÜV) 
sont obligés de prendre la responsabilité. 



1. History of German Regulatory Inspection Practices 
in Nuclear Power Plants 

The safety philosophy concerning construction and 
operation of nuclear power plants used in the Federal 
Republic of Germany is based on the quality assurance 
program applicable to conventional power plants. But H"'* * * i ~ 

n
fwK*eahto avoid or control any release of noxious radiation to 

the environment. 
Since the beginning of using nuclear energy German 

experts and organizations were doing extensive researches 
to reach optimum materials and methods for homogeneous 
assembling of components and systems. 

Today in the Federal Republic of Germany reactor 
safety means a large program of regulatory inspections 
verifying quality assurance. By taking into consideration 
the resentments and coifeeractions of some groups of the 
German population multiple redundant tests, inspections, 
examinations are being performed by various experts in 
comparison with the practices usually exercised in 
conventional power plants. 

2. Preconditions for manufacturing safety-relevant parts 

The homologation of manufacturers of nuclear components 
according to A D ^ ' - H P O and D I N 8 5 6 3 depends on the 
availability of equipment and personnel that ensure 
unobjectionable manufacture and inspection. The 
authorized inspection agency TÜV will ascertain that this 
qualification is taken up before manufacture in which 
connection the following points are inspected for quali-
fication: 

The operational plant and equipment 

- workshops, machines, and storage space for materials 
and resources, 

- operational safety and accident prevention aspects 
of welding equipment, 

- necessary tools, lifting gear etc., 
- possibility of heat treatment; 

the welding personnel 

- the qualification of the welders in accordance with 
DIN 856o and their skill in handling automatic welding 
installations, 

- the supervising staff for welding; 

^ G e r m a n Rules for pressure vessels: AD-Merkblatt 
(2) German Industry Norm 
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the testing apparatus for 

- mechanical-technological tests, 
- non-destructive tests, 
- chemical tests; 

the test personnel. 

In this regard, the TÜV in particular verifies that the 
manufacturer has his own quality control section which 
performs active quality assuring functions and whose 
way of operation was proved to be independent from pro-
duction. 

If all preconditions are met, the manufacturer will 
be granted the TÜV certificate. He is then authorized to 
manufacture components of approved materials and by 
production processes tested. 

Tools shall be considered approved when they are listed 
in the German pressure vessel code or in the material 
specifications of the TÜV. This guarantees that the 
material employed will meet the strains to be expected 
under actual operating conditions. A material specification 
according to AD-WO is compiled after comprehensive verifi-
cations of the mechano-technological characteristic values 
as well as of the weldability by the TÜV. 

A welding process shall be fibaenod tested when the 
manufacturer has proved in presence of the TÜV that he 
masters the respective process in a safe and reproducible 
manner. After passing a procedure qualification test 
according to AD-HP 2/1 successfully, the personnel of the 
manufacturer to be employed for the welding of the actual 
component will be required to weld test coupons of the 
same base materials and with the same filler materials, 
using the same equipment as for the actual component so 
that the welding of the actual components may be assessed. 
These test welding operations shall be executed before or 
parallel to the production and shall consist of a simulated 
and an accompanying coupon. The accompanying part must be 

^.subjected to the same heat treatment processes as the actual 
./"production has been completed. The second part is subjected 

to advance simulated heat treatments, i.e. it is heat-
treated in the way planned for the components and shall 
demonstrate the mechanical properties at a very early stage. 

Before the actual production starts, the manufacturer 
must have approved planning and manufacturing documents at 
his disposal. Reviewing and approving is carried out by 
the system constructor and by the TÜV. The following . 
documents are part of it: 

- drawings and calculations, 
- item lists 
- welding plans and weld seam lists 
- heat treatment plans, 
- material lists 
- materials testing and sampling plans. 

tToTrfieoofit a/ttf /r?ec4<t/7f'c<i/ c^s/ifc/ accf a 



3. Supervision in manufacturer shops and on site 

The German quality assurance system provides an object-
related inspection for the entire course of production 
of safety-relevant parts for a nuclear power plant. 
This means the continuous inspection in direct contact 
with the component and its items. The requirements and 
the extent of the object-related inspection are defined 
in the approved fabrication and examination sequence 
plan (FP-plan). 

This voluminous plan must contain all the knowledge 
and postulations laid down in many special material-, 
process-, and component-specifications supplied by the 
system constructor and with the TÜV's approval. Examinations 
shall be performed by the manufacturer, the system con-
structor, and the authorized inspector as stipulated in 
the FP-plan. 

Consequently, the activities of the inspection agency 
TÜV are of great significance. 

Its experts, supervisors, and acceptance engineers are 
highly qualified persons who successfully completed studies 
in their special fields at either Universities or special 
schools of Technology. Usually they also passed several 
years of practical activity accompanied by continued 
training. 

Their tasks during assembling of a nuclear plant 
include in detail: 

- control of stamping of purchased material, in case 
transferring stamps, 

- checking the material documentation 
- reception testing and release of filler metals for 

welding, 
- supervising the drying of flux and electrodes, pureness 

of flux 
- verification of the welders qualification 
- performing of production weld tests under simulated 

welding conditions 
- checking of dimensions after mechanical treatment 
- doing non-destructive tests on welding coupons 
- control of assembly before welding 
- verification of the welding conditions and parameters; 

counter-sign the obligatory postulated welding reports 
- supervising heat treatment 
- performing non-destructive tests of the welding joints 

before pressure test 
- performing mechano-technological examinations on test 

coupons 
- checking of documents. 

The object-related inspection of the TÜV in accordance 
with the welding plan includes the following: 

- testing of prepared weld edges 
- supervising the welding-passes sequence, with respect 

to heat input and coarse grain zone 
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- verification of the root-pass weld removing and 
subsequent non-destructive testing, 

- checking of welding current, welding voltage, and 
welding speed in addition, in accordance with the 
correct calibration of all apparatus. 

After all tests and inspections to be carried out during 
assembling have been completed successfully, the component 
or system will be subjected to the first pressure test 
(and sometimes a subsequent leak test). Before starting 
this test, the TÜV will check the following points once 
more: 

- all approved FP-plans for the assembly, 
- the proofs for all tests and inspections, 
- the reviewed pressure test plans with the stress-

strain measuring program. 

After the pressure test all welding seams will be tested 
once more with respect to any defects by the TÜV expert. 
He will as certain that the required test conditions have 
been met. Besides X-ray, liquid penetrant or magnetic 
particle or other tests, from four sides the butt weld 
seams will be inspected by ultrasonic test, i.e. from out-
side and inside as well as from the left and right side of 
the weld - using 3 angle beam scanning and Tandem-technique 
on the condition that the geometry of the tested area is 
suitable for ultrasonic testing. Austenitic claddings or 
build ups must be tested by surface cracking and ultrasonic 
methods as postulated in special specifications. In case 
of defects the expert will decide whether the component may 
be left in its actual state or whether it

;

 must be 
repaired, on the basis of the specified data concerning 
permissible size and number of defects. 

In this case he will consider any resulting decrease 
in the wall thickness or change in the shape caused by a 
repair and he will investigate into the cause of the defect. 

Before the start-up of the system, the final construc-
tion test is carried out by the TÜV. The following points 
will be examined: 

- the conformity between certificates concerning partial 
construction tests or anticipated construction tests of 
structural members or assemblies, 

- the expert marking of the components and of its structural 
members and/or assemblies, including the material marking 
of all product types that have been used and of their 
material certificates, 

- the completeness of the entire documentation, 
- the relevant dimensions for the safety that have been 

defined during the planning stage, 
- the dimensional reports prepared by the manufacturer at 

all stages of the assembling 
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After the component or system successfully passed all 
tests including the pressure test it is to be marked 
with the stamp of the TÜV expert. The expert will issue 
a test certificate for the final construction test 
including the first pressure test. Commissioning and 
functional tests may be taken up. 

4. Documentation 

All activities during the manufacture of the component or 
system will be documented and form, together with other 
documents on the pre-testing supplied by the manufacturer 
and the customer, the documentation. The documentation 
of the finished component is, so to speak, its production-
orientated curriculum vitae that can be referred to at 
any time. All processes and operations such as heat 
treatments, preparation of work samples, calibration 
measures etc. will be examined and approved by competent 
persons and then collected and filed together with system 
to be agreed on. Documentation ist also planned, i.e. laid 
down in plans under the aspects of requirement, scope, and 
type of document,* it must be started early enough and must 
be continually updated so that it can be effective for the 
following points within the framework of quality assurance: 

- for the reliable execution of test and production 
steps which will be for the benefit of production 
control; 

- for the complete and transparent gathering of all 
facts which reduces the expenditure, particularly 
in case of repairs. The TÜV activities in these 
cases concentrate on the finding of the causes, 
the elimination of reproducing the defect, and the 
accomplishment of the objectiv by means of a special 
repair plan. And this is the last point where the 
documentation must disclose whether or not consequences 
for the in-service examinations have arisen; 

- for the direct comparison between nominal values and 
actual values which, for example, is necessary for 
reasons of adaptation during the later installation; 

- for any later assessment of individual component areas 
or when problems of the in-service examinations are 
involved. 

In this connection, the UT-atlas (Ultrasonic basic reports) 
is one of the most important documents. 

As we have talked about "plans" and "laying down", 
it was under the assumption that any and all new findings 
and improvements in connection therewith may be integrated 
at any time during manufacture. This requires, however, 
prompt functioning of the modification service and of the 
documentation - particularly of the day-to-day documentation. 
Clearness and the possibility of unambiguous assignment are 
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of vital importance. 
The TÜV takes care from the very beginning that 

the documents are continuously numbered and assigned to 
the respective production and test sequence plan by 
suitable marking and that the exact number of the test 
and production step is registered. The step number is 
also part of the time schedule. The step numbering system 
is established by the general contractor and it is 
applicable to all sub-contractors as well. The completed 
documentation will be reviewed and released by the system 
constructor and by the TtîV. 

5. Conclusion 

Comparing German methods for quality assurance with those 
of other countries I would like to point out: 

- from the German point of view, structural members with 
a high safety risk must be tested by an independent 
testing organization and not only by the manufacturer's 
own inspection department 

- the supervision during manufacturing and erection by 
the TÜV is more direct, so to speak, "in touch" with 
the component and, consequently, not designed for the 
mere examination of a written certificate but, quite on 
purpose, for the inspection of the object as such 

- one might say that the regulations applied in the 
Federal Republic of Germany are the frame, the picture 
(the actual component) which can be drawn quite 
specifically in view of quality requirements and 
assurance. In this connection, the discretionary 
decision of the authorized inspectors is of special 
advantage 

- the fact to receive a lot of proved specifications by 
the system constructor facilitates the start of 
manufacturing nuclear components mainly for factories 
without special experiences. 

- furthermore, the entire process of development is less 
formalized, basically discussible, which will finally 
exert a favourable influence on production times. 

- and last not least the German way of performing quality 
assurance for nuclear power plants is flexible enough 
to correspond with the current standard of engineering 
science. 
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SESSION II 

PANEL DISCUSSION 

CHAIRMAN: KELLERMAN 

KEL.LERMAN: The experiences reported are as different as the organizations 

of the regulatory bodies. It is the main power of the regulatory bodies and 

I think there are also differences in confidence to suppliers, in confidence 

to utilities in the various countries. So, I hope we will have an interesting 

discussion but I do not want that the members of the panel make statements. 

First, we should use the time for questions from the audience and I would 

like to encourage you to put questions and we will try then to see if we can 

get some other discussions. 

NOBILI: I would like to come back to the question raised by Mr. Volgenau on 

the matter of the organization of the German control body. Do you think that 

a control body has to be involved in the quality assurance global organi-.. 

sation? Is it something that can impair the results of the quality assurance 

system itself? 

KELLERMAN: If I understood right, in the question there is some criticism to 

the procedure. So, I would like to point out that we consider necessary to 

inspect three times each part, each component of the plant which is safety 

relevant. The greatest possibility of having failures in the plant is the 

human error, the unreliability of men. I think we should do everything we 

can to avoid it during the manufacture of components. According to our ex-

perience, badly or insufficiently manufactured components are the most fre-

quent causes of failure in plants. We always have had problems with component 

badly welded, badly fabricated and so, I think this triplicate inspection is 

really a very good thing, you have a very low reliability on men, maybe in 

the order of 0.6 to 0.7, and if you triplicate it, you have a better result. 

G . BERNAL: I imagine that at this moment there could be, there is already 

one, an international project for a certain type of power stations. As a mat-

ter of fact, different engineering activities may come from different countik 
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and there are several codes applied in different countries, if these coun-

tries making part of a project have different codes, how can they be unified 

to be applied to the international project? 

KELLERMAN: I think it is a very good question. Some of our sons or some gene-

rations after us will be able to answer the question. At the moment we just 

can find out that ECD, IAEA, and ISO for example, are working in this field. 

If ISO code on pressure vessel is ready, then, it maybe that two or three or 

hundred nations are willing to use it. At the moment there is a very strong 

tendency in the IAEA to coordinate, to harmonize regulations, but as far as 

I can see, the ASME code has a much more unifying element than any other in-

ternational work done so far. 

GRIER: I might just comment further on the IAEA effort which is currently on 

the way. I happened to be involved in, and several others here are also in-

volved, if you are not so familiar with it, briefly, there is a programm to 

develop a series of codes and guides in five different areas. These areas 

are: siteing, quality assurance, design, operation and governmental organi-

sation. There is a code of practice developed in each of the five areas. I 

happen to be in
a

committee involved in developing the codes of practice on 

safety operation and a series of safety guides which are in various stages 

of development right now. The first one dealt with starting selection and 

training of operating personel, the second in-service inspection, the third 

operating limits and conditions, the fourth commissioning and so on. This 

is an effort to put together a guide with a code of practice in each of 

these areas based upon practices employed by all the countries involved in 

development. 

KELLERMAN: IAEA could say something. 

DABEK: Probably it will be very good now to comment with you those guides 

which are now being prepared by IAEA. 
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KELLERMAN: There are two things. One is the reliability of such regulations 

or codes and the other one is the application, but I am sure that some of the 

states present here have a good influence to unify, to harmonize the regu -

lation according to a basis as proposed by the IAEA. 

VOLGENAU: Dr. Eurola, it is my understanding that Finland is going to use a 

Russian reactor of the PWR type as seen in Novovoronesh. Having travelled 

there recently, and spoken with the Russians, I think it would be quite a 

challenge to apply NRC and ASME standards to Russian reactors. Would you 

care to respond on that? 

EUROLA: This is quite true, it is a challenge. This is really in the line of 

applying different codes existing in different countries. As a basic thing, 

we have tried to select one set of codes and recommendations which is as 

complete as possible. At the beginning we did not know the Russian standards 

but we took the attitude that, even there, we have a reference to a certain 

set of standards. It is not really very good to say and to force the country, 

the main supplier, to apply just this set of standards, because the whole 

system and the fabrication and all actions are based on their own codes. So, 

this led to a process of codes and it was really the responsibility of the 

utility to justify why, or to find out the justification from the supplier, 

why this code was comparable to the set of codes used as a reference. I 

think the most difficult points are the questions of materials used and the 

various kinds of tests in connection with this to prove that one comes to a 

good end result. This has been a difficult process and has required a lot of 

time , but we feel that we have come to a satisfactory result. The Russian 

supplier has understood quite well our problem and they have seen that there 

we have at hand one set of rules which is developed on the basis of a long 

time experience. They have tried to come along with us as much as possible 

without going to change their own procedures. 
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G . RIVAS: My question is about the presentation of Mr. Bleikert in relation 

with the rules on electrical components which have not been indicated. Is 

there any electrical rule? 

KELLERMAN: There are a lot of regulations for electrical equipment too. A 

lot of conventional regulations for electrical equipment, and a lot of 

special nuclear additional requirements could be listed for you, and I think 

Mr. Bleikert is in Spain and he could give it over to you. 

GRONOW: My question is relevant to the last question in the sense that we 

have heard of many of the papers, that there is a great deal of inspection 

taking place on pressure circuit components and alike equipment. We have also 

listened to situations where inspections were carried out by what I call, in 

my terms, independent agencies. We have not discussed very much the actual 

inspections, carried out by regulatory bodies. There is some difficulty in 

turning from pressure components, which are very well handled in most coun-

tries, to other components. There are, may be, rules for electrical equipment, 

but the question is what sort of arrangements are set up and are they ade-

quate in the context of all the other components, safety related components, 

which are manufactured? The quality control remains and what effort is car-

ried out by regulatory bodies in this area? Perhaps the panel might make 

some comments on what they think is a current situation and whether it is 

adequate or not. 

SANTOMA: Referring to the situation in Spain in connection with your question, 

I agree with you that it is clear the quality control must be done on mecha-

nical components, but it is not so clear on the part of the electrical com-

ponents and less clear yet on instrumentation and control. So, the quality 

control plans on instrumentation and control and electrical equipment are 

not very well defined. 

KELLERMAN: Is there some Swedish answer to the non pressure parts? 
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JANSSON : I have to agree that the inspection and control of the pressure 

vessels and pressure bearing components is the best covered part of the 

nuclear power plant. The reactor containment is somewhere in between. 

The containment in Sweden is normally a pre-stressed concrete containment, 

but it has steel components in it, for example, a big dome, which is a cover, 

it also has penetrations made out of steel, and these steel components I am 

talking about, in the regular way as the other steel pressure components. 

To review the pre-stressed concrete part of it, there have been made use of 

specialists, such as professors of universities, and we are satisfied be-

cause it is a kind of independent control. 

Turning to electrical components, as I indicated in my paper, we have paid 

attention to physical separation and fire protection aspects, but, of course, 

a detailed control has to be done by the utility and we place big emphasis 

on the preoperational testing of those systems and, certainly, some improve-

ments could be found. 

GRIER: I might point out that under our programm we are extending to inspection 

of electrical manufacturers. We have done that on a trial basis but following 

the same general procedures that we have used in inspection of mechanical 

components manufacturers. There is also being a preliminary discussion in 

consideration, I guess, of what might be called a stamp system, a system of 

inspection comparable to the ASME stamp system for the electrical manufac-

turers, but not much progress has been made in that area at this point. 

EUROLA: Coming to this matter of electrical components of control equipment, 

a starting point in our inspection, as I indicated in my paper, is that a 

design documentation should include explanation about the controls and qua-

lity assurance procedures. Then, on the basis of that, we may select certain 

points at the manufacturing, just to check at the factory that things are 

going on as specified in this documentation. As a general rule, in most cases 

the instrumentation has come from some other countries, not from Finland, and 

we have relied on the authorized bodies doing this sort of testing. In case 

of all important equipment we have travelled down to be present at what the 
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power company calls reception inspection, when they are talking over this 

equipment at the factory and it is tested rather thoroughly, we follow this 

testing quite extensively. In this connection, our inspector goes also 

through the test reports complied during manufacture. Then, as Mr. Jansson 

pointed out, the final testing goes on in connection with start-up testing. 

COURVOISIER: I would like to say that we looked into this matter of the elec-

trical components a little bit more in detail at home, not here, because so 

far we have been fixed by the idea if ever a dissaiter comes to the nuclear 

power station, it comes because out of a blue sky one of the big pipes breaks. 

This will probably never happen, mainly as we have this inspection all over 

the primary circuit and whatever might break in an important way. But things 

that happen are started by some effect. This effect may very well be a 

transient of the plant and the transient may be triggered by a defect in the 

electrical system. 

Just in passing, I would like to say that we have heard practically nothing 

about inspection of the buildings. In these days where we have a very sofis-

ticated design of the buildings against all sorts of impacts, in the first 

place earthquakes, the inspection of the buildings is an important point. 

It might be just as important as the ispection of the primary circuit. But 

I would like, if I may, to come back to the start of this discussion. 

The Germans have repeatedly said that it is necessary to have a triplicate 

inspection. This was cared to the inspection of the primary circuit mainly, 

and Mr. Kellerman, from Germany, has told us why, because the human error 

is an important point here. An oversight of an inspector, of an only single 

inspector, might be disastrous. Have we all, who are not Germans, go home, 

scratch our heads, stop every plant and say, from now on we have to have 

triplicate inspection whatever it costs?. If we look into the electrical 

components and into the buildings, shouldn't we have triplicate inspection 

there as well?. I hope to have convinced you that these components may be of 

greater importance than the pressure bearing boundary of the primary circuit. 

Should we have a triplication of the operators, three operators on shift, 

belonging to three different organization?. I have purposely come to the 

extremes in order to trigger a good discussion. 
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KELLERMAN: We don't think that operators should be triplicated. The elec-

trical equipment, really can be tested quite well, not during the construction 

phase but in the precommissioning phase where there are really triplicated 

tests as well. The manufacturer and the operator, they all know the plant, 

and the TUV that inspects the electrical equipment according to the func-

tional tests prescribed by the specifications. So, we have a triplicated 

inspection of electrical equipment too. In spite of these triplicated ins-

pections we have a lot of current and severe accidents in contaminated areas, 

as you may know, which were caused by not functioning the electrical equipment 

after 10 years of operation. But I would like to hand over your question to 

the non-German participants of the meeting. 

SANTOMA: I would like to go back to this question of the triplication or 

duplication of these inspectors and about the third-part inspectors or what 

we call, here in Spain, independent inspectors. I think it is a question of 

philosophy. It is not sure that the inspector from the TÜV or from the Go-

vernmental Agency is better then the inspector, this inspector is no per-

forming the test, but he is looking at the appropriateness of the procedure, 

looking if the inspectors are qualified, if the procedure is qualified too, 

and he is looking if the rules of the inspection are fulfilled. So, the 

position of this inspector is completely different from the inspector that 

is performing the tests. Perhaps, even the training of this inspector is 

different from the performing inspector. So, in this philosophy of the in-

dependent inspector we look very carefully that the rules of the inspection 

are fulfilled. In the other case, in the duplication, it is a question of 

duplicated possibility of finding an error. So, I think it is a question of 

philosophy. 

JEFFERY: I would just like to get back to the question of standards for 

electrical equipment and instrumentation and pressure vessels, mechanical 

components and so on. I would like to add a note of caution here, because 

I think there is a greater need for low specific standards on pressure vessel 
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valves, mechanical engineering components, because of the inhability to ap-

ply redundancy in design. In electrical equipment, and certainly in instru-

mentation equipment, this is applied extensively. One has redundancy in 

sources of supply, into connections of cabling and so forth. One has an 

instrumentation, one has triplicated systems. We use all these devices to 

improve the reliability of the system. We heard from Germany the triplica-

tion of inspection to improve, to give redundancy to the inspection. One 

achieves the same objective in the electrical equipment by having redundancy 

of the plant itself in the design. So, I think we ought just not to run too 

quickly in demanding the same sort of standards on electrical equipment that 

we have on the mechanical equipment. We should also hold back on triplicat-

ing operators and this sort of things as well. 

DOPCHIE: I was just going to say about the same thing with an additional 

point. That is, that mechanical pressure components cannot be made fail-safe, 

while electrical components and electronic or instrumentation components, 

to some extent, can be made fail-safe. So, you have this redundancy, the 

fail-safe character of the electrical and instrumentation equipment which 

might lead us to some caution before we really go into the detailed quality 

assurance programmes, like it is done now for mechanical equipment. 

SERVANT: Je voudrais revenir un peu à la première partie de la remarque de 

Mr. Courvoisier, puisque nous avons, si je l'ai bien compris, un peu prévu 

que l'OCDE approfondira avec l'aide des états-membres 1'interpretation des 

réponses au questionnaire qu'a été fait. Je me demande s'il ne faudrait pas 

l'approfondir dans deux directions un peu complémentaires. Pour reprendre 

la suggestion de Mr. Courvoisier, une direction un peu juridique et une 

direction plus factuelle. Sur le plan juridique, il me semblerait intéresant 

de savoir si les lois atomiques ou les textes réglémentaires fondamentaux 

des différents états-membres leur permettent de réglémenter la fabrication 

de touts les composants qui interviennent dans la construction des centrales 

nucléaires et d'étendre l'inspection dans ses fabriques. Nous réfléchissons 

en France b ce problème, et la réponse ne nous paraît pas évidente. Donc, il 
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serait intéresant de savoir ce qu'il se fait déjà, ce qu'il est possible 

de faire du point de vue juridique dans chaque pays, et alors, un aspect 

plus factuel, ce qui se fait effectivement, c'est-b-dire, que réglémente-t-on 

dans les .composants. Je dirai même pas seulement composants électriques ou 

électroniques, mais, par example, on peut penser aussi aux combustibles nu-

cléaires au point de vue de leur qualité, de leur qualification. Alors, je 

crois qu'il ne serait pas mauvais, également, d'essayer de voir jusqu'où on 

remonte la réglémentation et l'inspection du côté des composants. 

KELLERMANN: I think it is a good proposal and I see Mr. Stadie quite happy 

in having more to do in the future. We have accepted that the OECD will pre-

sent us a new questionnaire. 

STADIE: I think it is a very good idea and it is in the direction of what 

I said yesterday morning. I think there is a great need to compare the va-

rious aspects of nuclear regulations. This seems to be a good extension of 

the questionnaire on regulatory inspection practices. 

JANSSONS: I want to challenge Mr. Kellerman's requirement on triplicated 

inspection. What failures do we have?. Take for example the steam generator 

tubes denting. No inspector could detect what happens in operation. I think 

here the failure is the bad design. I indicated the problem in my paper, how 

could we have a design review showing the adequacy of a design?/ Denting is 

one problem, we have the three water spargers correcting, that is also bad 

design and no inspector could do anything about that, not even a triplicate 

inspection. I would like to hear comments on that. 

KELLERMAN: Should we really go on with duplicate or triplicate inspection?. 

It is an exponential law, the more people look into, the smaller probability 

will be that you overlook some failure. 

End of session 
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Conclusions of Session III 

Papers were presented by representatives from Spain, 
Sweden, United Kingdom and the U.S. Two of them, those from 
Spain and the U.K., can be said to be oriented towards adminis-* 
trative practices, the other two were problem amd experience 
oriented. Thé papers balanced each other in the meaning that 
they covered different aspects of inspection during commission-
ing. They defined the commissioning phase somewhat differently 
and in one case also dealt with some questions concerning the 
routine operation phase. This can be seen as an indication 
that many problems of inspection are common to all phases and 
that others are interrelated from phase to phase. 

Some questions were mentioned by all speakers. One 
of these was the witnessing of tests by inspectors. That 
procedure is used in all four countries and in itself deemed 
necessary although it was also noticed that it might cause 
delays for the licensee' if not carefully planned from both sides. 
The use of indépendant consultants was mentioned as a mean to 
expand the capacity of the authority and to reach independancy 
in the inspection procedure itself. 

The Swedish speaker pointed out that in his country 
there was a lack of inspecting personnel with operating expe-
rience from power plants. The situation is similar in Spain, 
while authorities in both the U.K. and the U.S. have managed 
to recrute inspectors ' with that experience although recruit-
ment of less experienced people who are trained in house, is 
being very common. 

Delays during the construction phase were mentioned as 
causing delays during commissioning as well as delays caused by 
licensees not preparing their test programs in due time

?
 One 

obvious reason for delays in the commissioning process is of 
course modification of the plant or of the design parameters 
required by unacceptable test results. 

Other problems which were mentioned: 

- undefined or varying qualifications for personnel used for 
pre-service inspection 

- unability to follow planned frequencies for the inspection at 
the plants 

- undesired interaction between reactors in different phases 



(e.g., construction and commissioning-) on a twin-reactor station 
- the use of different codes (e.g. these of ASME) for plants 

according to their age 
- the time needed for the power ascension program 

One question which was not mentioned in the papers, 
but which was taken up to discussion and comments during the 
panel discussion, concerned the fuel. Which are the specific 
problems of fuel handling during commissioning and how are those 
related to later stages of life of the plant? 

One question which certainly arises from this session 
-as from session II and IV - is the following: what are inspectors 
doing in their work compared to what they ought to do and to 
what they believe they do? Is Inspection their main task or are 
they as well doing assessment and other jobs? 



INSPECTION DURING THE STARTING—UP PHASE OF NUCLEAR POWER PLANTS IN SPAI 
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Dentro del programa nuclear espafîol, exist en siete unidades que han 
recibido ya el Permiso de Construe ci <5n, y de estas, très se encuen— 
tran en avanzado estado de construcci^n (m£s del 75%), y cercanas a 
la fase de verificaciàn prenuclear. La primera parte de la comunica 
ci£n se refiere al tratamiento técnico del arranque de una central 
nuclear en Espafia segun la reglamentacion legal vigente. La segunda 
parte trata la problemâtica relacionada con las inspecciones en ser 
vicio, en especial la de r e f e r e n d a . 

Within the spanish nuclear program, there are seven units which ha-
ve received building permits, and of these, three are in the advan-
ced building stage (over 75%), and close to starting the prenuclear 
tests phase. The first part of this report deals with technical — 
treatnent refering to the commissioning of a nuclear power plant in 
Spain in view of the provisions set forth by the Regulations on Nu-
clear Installations. The second part of the report deals with the -
problems related to the application of in-service inspections, in -
particular with the reference inspection. 
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1. INTRODUCTION 

The supply of electrical energy from nuclear sources com-
menced in Spain in the year 1968 with the starting of the "José 
Cabrera" (Zorita) nuclear power plant. One decade has gone by 
from that date until now, and at present, Spanish nuclear potential 
has grown to the extent that there are three nuclear power plants 
in operation, a further 7 in various stages of construction, and 
about 12 pending official licensing, which means a growth from 
160 MWe in 1968 to an expected 18,000 - 20,000 MWe in 1985-86. 

This considerable increase has forced all sectors concerned 
to work with advanced technology, from the owner-electric companies, 
components manufacturers, construction-assembly companies, insp-
ection agencies and auxiliary industries, down to the Administration 
itself. 

In particular, tests during the starting-up phase of a nuclear 
power plant, both in the pre-nuclear and nuclear phase itself, 
no longer are carried out solely according to the set rules applied 
in other similar plants, but are undertaken using a mixed system 
of applying experience gained in the field together with"reference 
plant" concept. 

2. ADMINISTRATIVE REGULATIONS 

In Spain, the starting-up phase (commissioning) of a nuclear 
power plant is dealt with in Chapters 4 and 5 of Title II of the 
Regulation on Nuclear and Radioactive Installations, in force since 
1972. Article 20 of said Regulation textually states: "Pre-
nuclear tests will be understood as tests, verifications and checks 
to be carried out in each of the different systems which comprise 
the installation (plant), once these have been incorporated into 
same, and in any event prior to the intake of nuclear substances 
or the loading of nuclear fuel". 

Also, Article 24 states: ".... the carrying out of nuclear tests 
which shall be understood to be the tests and checks to be carried 
out in the installation (plant) after the intake of nuclear sub-
stances or the loading of nuclear fuel, including in same the 
different phases of experimental operation which allow basic data 
to be obtained for an evaluation of the installation's nuclear 
safety condition". 



We can deduce from the foregoing that in Spain, the nuclear 
tests commence with the initial loading of nuclear fuel, and end 
when, by means of trials, it is proven that the requirements for 
nuclear safety., radiological protection and quality assurance set 
out in the Preliminary and Final Safety Reports are met in a 
practical sense, in accordance with the design and construction. 

On looking at the date of the Regulation, 24th October,1972, 
it can be observed that the three nuclear power plants in operation 
José Cabrera (PWR), Santa Maria de Garofta (BWR) and Vandellös 
(GCR), were not subject to its rules. With regard to the setting-
up phase, the three plants were tested by the supplier himself, 
as these projects were undertaken using a "turn-key" system, by 
which the principal suppliers (Westinghouse, General Electric and 
SOCIA respectively), took charge of the design, construction, 
assembly and starting-up tests, handing over the plant to the oper-
ator. 

Once the Regulations came into force in 1972, the plants 
under construction found that their start-up programs had to be 
adapted to the provisions of Regulations. In particular, the 
documentation which the permit applicant (electric company or 
group of companies) has to present to the Administration, follows 
the administrative formalities which are included in Annex I, 
and included in the application documentation for the Provisional 
Operation Permit. 

PRE-NUCLEAR TESTS 

For pre-nuclear tests, the holder of the construction permit 
(the applicant) may propose a global or staggered test program, 
and he is responsible for executing same. These tests and verif-
ications must "guarantee the adequate performance of the equip-
ment or component parts which comprise the installation, both with 
regard to nuclear safety and radiological protection, and in accord 
ance with Spanish industrial and technical regulations",(Art. 21). 
Compliance with the guarantee and quality control during this 
phase is insured as the applicant is obliged to carry out a quality 
control program for the components and equipment related to nuclear 
safety. (Art. 21). 



The Regulations indicate the main points of the start-up 

program contents when it points out that "the pre-nuclear tests 

shall aim to insure the correct performance of the system or the 

adequacy of the installation's characteristics in relation to 

the following points: 

1. Mechanical conditions of the installation, strength and 

leakproof qualities. 

2. Prolonged performance of the elements when subjected to 
alternate or cyclical stresses. 

3. Heat conditions, temperature resistance and dilation compat-

ability. 

4. Thermodynamic conditions, heat transfer and extraction. 

5. 1. Radioactivity regulation and control systems 
2. Nuclear safety systems. 

6. Radiation containment and efficiency of the protective 
shields, if and wherever necessary. 

7. Systems for emergency protection and elimination of radio-

active waste,and 

8 . Electrical supply systems." 

However, it is also indicated that specific considerations, 
applicable in each case, will be taken into account. 

The documentation normally presented by the applicant 

consists of three basic documents: 

- Organization manual of the start-up personnel. 

- Program and timetable for pre-nuclear tests, and 

- Basic procedures (preliminary) for pre-nuclear tests. 



Each of the three basic documents is evaluated in the 

following manner: 

- Organization Manual: an audit is made of the technical-
administrative method of the start-up Manual, with special 
attention being given to the following points: 

- Organization of the start-up personnel 
- Start-up program administration 
- Start-up documentation control 
- Design modifications and changes during start-up 
- Maintenance during tests 
- Equipment cleaning and protection 
- Test instrumentation equipment 
- Training of test personnel 
- Labelling and marking of components, equipment and systems 
- Tested systems delivery procedures. 

- Start-Up Program: the list of tests to be carried out is 
reviewed, comparing same with the index presented in Appen-
dix A of the USAEC Regulatory Guide 1.68, revised in November 
1973, which should be complied with by Spanish installations 
as a consequence of the "reference plant" concept previously 
mentioned. 

- Start-Up Timetable: the applicant proposes the dates, for 
carrying out the tests, using a graph or PERT, which should 
be comprehensive. 

- Basic procedures: each programmed test is described and 
evaluated by means of a thorough check emphasizing that the 
minimum contents should be: 

- Object of the test 
- Pre-requisites 
- Initial conditions 
- Reference documents 
- Precautions, limits and signal points 

Instructions and step-by-step check lists 

- Criteria for approval of results 
- Labelling and system discharging 
- Signature sheet (preparation, revision, approval...) 
- Personnel and equipment required. 



During the period of start-up documents evaluation, several 
technical meetings are held with the applicant in order to carry 
out audits and to request additional documentation, if necessary. 
Inspection visits are also organized to the site, to observe the 
condition of the offices and start-up files. 

Once the evaluation has been completed, which supposes an 
average effort of 20-30 weeks x man, a preceptive report is drawn 
up for presentation to the Energy Administration Board, which in 
turn issues the authorization for pre-nuclear verification of the 
installation, if appropriate and this authorization "will indicate 
the tests and cehcks which, within the scope of the approved pro-
gram, must be carried out in the presence of specialized personnel 
from the Provincial Delegations of the Ministry of Industry or 
the personnel appointed by the Energy Administration Board and 
the Nuclear Energy Board (JEN). In each case, the official rep-
resentative shall issue an official report which summarizes the 
tests carried out and the results obtained. The permit holder 
may make any comments he considers pertinent, for their inclusion 
in the offical report" (Art. 22). 

Included in each authorization is the list of tests in which 
the obligatory presence of the JEN inspectors is required; the 
hold-point tests normally selected are: 

- Containment spray system. 

- Emergency electrical system (diesel, batteries). 
- Cold hydrostatic test of the primary cooling system. 
- Tightness and integrity of the containment area. 
- Hot functional test of the primary cooling system. 
- Emergency core cooling system. 
- Reactor protection and radiation surveillance systems. 
- Control room ventilation system. 
- Essential component cooling system. 
- Checking of nuclear fuel handling tools. 
- Communications system. 
- Firefighting system. 

In addition, it is normally required that a physical pro-
tection system (anti-sabotage) for the plant be functioning before 
the start-up tests are commenced. Of the above list of tests, 
which must be carried out in the presence of the JEN inspectors, 
the applicant must submit the subsequent editions of the detailed 



procedures (final) to JEN so that their technical services may 

evaluate same. As from the date of authorization of the pre-

nuclear check, the applicant initially submits a quarterly review 

of the test timetable, and this is later submitted with greater 

frequency and he informs when the preceptive tests have to be 

carried out. 

For each witnessed test, an official report is issued by 
the JEN inspectors, and for those which are not witnessed by the 
inspectors and "which may be carried out without the presence 
of official specialized personnel, an official record must be made 
of the tests carried out and the results obtained, which shall be 
signed by the permit holder and the representative of the Inst-
itute, Laboratory, Center or Body executing the work" (Art. 22). 
The results obtained are evaluated by means of an audit which 
emphasizes that the report of the results shall contain, at least: 

- review of changes during the test 
- review of deficiencies found 
- review of results and approval or rejection of same 
- review of quality assurance 
- signature sheet. 

NUCLEAR TESTS 

Once the pre-nuclear tests are completed and all the relative 
results reports, both those prepared by the official representatives 
and those prepared by the permit holder, have been submitted to 
the Energy Administration Board and which state that the pre-nuclear 
check is completed, the licensee should request the provisional 
operation permit, submitting various documents. One of these, 
documents is the Nuclear Test Program, which basically consists of: 

- Organization manual of the start-up personnel (already submitted 
to the Administration when applying for the pre-nuclear check 
authorization). 

- Nuclear test program and timetable, and 

- Basic procedures (preliminary) of the nuclear tests. 

The study and evaluation process used in this case is identi-
cal to that used for pre-nuclear study and evaluation. The Admin-
istrative manual revisions which have been edited are evaluated; 



the list of nuclear tests is compared to those indicated in App-
endix A of the Regulatory Guide 1.68 (November 1973), and the 
procedures are evaluated. When the evaluation period ends, the 
Nuclear Energy Board sends its preceptive report to the Energy 
Administration Board, which in turn issues - if appropriate and 
if all the documentation is complete - the Provisional Operation 
Permit, in which the nuclear tests to be carried out, among others, 
are indicated. These nuclear tests are preceptive, in other 
words, they must be carried out in the presence of inspectors 
from JEN, from the Provincial Delegation of the Ministry of 
Industry and from the Energy Administration Board (Art. 30). 

In addition, as in the case of pre-nuclear tests, periodic 
meetings are held with the licensee to qualify doubts which may 
have arisen in the evaluation and to request additional document-
ation, if necessary. 

It is more difficult to calculate the necessary effort in 
this nuclear phase as there is no temporary separation between 
the pre-nuclear and nuclear tests, but we can estimate a: figure 
of 10-12 weeks x man. 

In the same manner, "an official report summarizing the 
tests carried out and the results obtained will be prepared and 
signed by the permit holder and, if applicable, the official rep-
resentatives and each one of the parties, can indicate in said 
report any statement they consider pertinent". (Art. 30). 

During this phase, "the official representatives have the 
power to suspend execution of the tests at any time, when their 
continuation represents a potential danger, and the Energy 
Administration Board will be advised so that it may adopt the 
necessary measures". (Art. 30, paragraph 4). 

When all the nuclear tests indicated in the nuclear test 
program have been completed and if all the test reports are com-
plete and formalized and the results are correct - using Procedure 
C (Var 02-77, Rev. 2) to audit same - the start-up phase of the 
nuclear power plant will be considered as terminated and the oper-
ation phase will begin, with the owner/operator requesting a def-
inite operation permit, and presenting various documents, which 
include amongst others "a) certificates and vouchers relative 
to the nuclear test program and the provisional operation". 
(Art. 31). 



Independent of the official regulations, there is another 
rule which the applicants are obliged to fulfill and it is indic-
ated in the different authorizations: preliminary construction, 
etc. In particular, each installation's preliminary authorization 
specifies that "the plant will be designed in accordance with the 
codes and national rules which are applicable. In addition, those 
guidelines established by international Organizations and adhered 
to by the Spanish Government will also be followed. For those 
cases not covered by the rules, codes or national and international 
guidelines, the codes and rules whose application is well-known 
in the nuclear industry will be applied. If it is not contrary 
to that stated above, the codes and rules established in the 
project's country of origin will be applied. By means of this 
obligation, foreign rules can be used in Spain and in particular, 
for the starting-up operation, they are basic documents for eval-
uating all those edited by the American NRC, such as the CFR 
Regulations, the Regulatory Guides applicable and the rules and 
codes such as the ASTM, ASME, ANS, IEEE, etc. 

The start-up period of a nuclear power plant can last, on 
the average, from one year to a year and a half and, therefore, 
an approximate effort of 100-120 weeks x man must be made to 
evaluate the requests and inspections during the tests, accord-
ing to the formalities indicated in Annex I. 

PRE-SERVICE INSPECTION 

Before starting up the nuclear power station it is neces-
sary to specifically test that all the components and weldings 
in the pressure barrier meet the applicable standards for each 
case. This preliminary inspection, which is carried out by 
the application of non-destructive test techniques, is used as 
a reference inspection (fingerprint) in relation to future inspect-
ions to test that the status of the different components and 
weldings of the primary barrier does not deteriorate with use. 

The basic documentation for drawing up an inspection 
program is referred to in the ASME Code, Section XI, in its 
various triennial revisions. As a result of the "reference 
plant" concept already mentioned, the Spanish nuclear power plants, 
which are of American design, in the pressure water or boiling 
water types, are obliged to follow the rules contained in Section 
XI of the ASME Code. Depending on the authorization dates (pro-
visional operation permit), each plant is obliged to follow the 



requisites contained in different editions, in other words, in 
certain units such as José Cabrera and Santa M . Garofia, edition 
1971 was followed until the winter 1972 and summer 73 addendas, 
respectively. However, at the present time there is a tendency 
to utilize later revisions (in Garona, now, the Edition covering 
1974 to summer 1975 is used), which are not obligatory from a 
legal point of view, but which are of technical interest for 
obtaining greater safety and confidence in the installation in 
view of the high reliability level which the use of new revisions 
can represent oyer the old ones. 

A similar case occurs in the plants under construction of 
Almaraz, Lemoniz, Ascé, and Cofrentes, where the Edition 1971 
to winter 1973 is legally applicable, but as automated techniques 
are already being applied in Spain for non-destructive tests, 
the edition that the owners have voluntarily chosen is the 1974 
to summer 1975 edition. 

Preparation, execution and analysis of the results obtained 
during in-service inspection in nuclear power plants is normally 
carried out by companies in this field of non-destructive tests 
who have had to make considerable technical efforts to meet the 
strict requirements demanded by nuclear energy. In 1970, and in 
this regard, a company called TECNATOM, was created and established 
with capital from the seven largest electric companies in the 
Country, in order to have a technical back-up service to carry 
out specific jobs in the nuclear field. Within this private organ-
ization, there is a Special Techniques Department, which takes 
care of offering the preparation of inservice inspection programs. 
Therefore, the Spanish nuclear power plants which, in their majority, 
belong to the seven electric companies, contract preparation and 
execution of the inservice inspection work with TECNATOM who, in 
turn, usually sub-contracts it to other companies in the field 
(CIAT NUCLEAR, TECNIC0NTR0L, BRENT IBERICA, KRAUTKRAMER FORSTER, 
etc.) to carry out the work under TECNATOM's supervision. TECNA-
TOM also has technical assistance contracts signed with foreign 
firms or organizations such as NUCLEAR SERVICES INTERNATIONAL 
CO., SOUTHWEST RESEARCH INST. (SWRI) or UKAEA, which act as its 
advisors in non-destructive test problems or supply the necessary 
equipment. 

Another important organization in carrying out in-service 
inspections is the Independent Inspection Agency. Although, during 
the construction phase, the mission of the Agency (which acts as 
a third party) is clearly defined (Section III, ASME Code), this 
is not so in that which refers to the requirements of Section XI of 
the ASME Code and this need for independent inspection is not 
completely defined in Spain. 



With reference to the qualifications of the personnel who 
execute and supervise the non-destructive ISI tests, in the beg-
inning they were established following the ASNT rules, as estab-
lished in Section XI (Recommended Practice No. SNT-TC-1A) of the 
ASME Code, but as of 1971 the Non-Destructive Test Committee was 
created in Spain, within the Spanish Association for Quality 
Control (AECC) which forms part of the International Non-Destructive 
Test Committee; in 1973 this National Committee started publish-
ing recommendations for personnel qualification and certification 
(END-F5, 1974 Rules), which are very similar to the ASNT Rules, 
they both employ the same I, II and III levels. The problems 
existing in this field refer to the preparation and qualification 
of the personnel in new techniques that evolve and to the different 
qualifications requisites existing between companies, and it 
occurs that personnel qualified and certified in accordance with 
the rules in a given country are not accepted - or accepted with 
drawbacks - in companies in other countries. 

This last aspect could be solved if the International 
Committee would issue International Recommendations which would 
compile the most suitable rules in each member country and adopt 
them as their own, so that they could be used on an international 
level. 

With reference to the teaching of quality control by means 
of non-destructive tests, we wish to point out that since 1975, 
theory-practice courses are being given in Spain in private 
companies and in the University, with about 200 hours duration. 

There is a document called "Documentation to be sent to 
JEN in association with the in-service inspection of a LWR-type 
nuclear power plant", of which a copy is attached as Annex II, 
wherein the minimum estimated documentation required is indicated 
as well as the amount of advance time with which it must be sent 
to JEN so that their technical services can evaluate it, carry 
out inspections during the execution of the inspection work, audit 
the interested parties and inform the Energy Administration Board 
of the validity or ineffectiveness of the in-service inspection. 

The estimated effort required during in-service inspections 
of a LWR-type nuclear power plant, on the average, is as follows: 

Evaluation of the ISI Program 1-2 weeks x man 
Inspection during execution 2-3 " " 
Evaluation of the ISI results 3-4 " " 

TOTAL 6-9 weeks x man 



Bearing in mind that, at the present time, there are two 
plants with in-service inspection programs underway and two more 
carrying out pre-operational inspection, as mentioned above, the 
total average effort which must be applied is 12-18 weeks x man 
for the plants in operation and 20-30 weeks x man for those in 
the pre-operational phase, which results in the hypothesis that 
a pre-operational inspection represents 1.66 times greater effort 
than an in-service inspection. 

Therefore, the true total effort for 1977 is calculated at 
about 40 weeks x man, which represents the work of a technician 
during an entire year (45 weeks x man). Actually, we do not have 
sufficient personnel and therefore this effort is not totally 
fulfilled. 

Note: The results of the in-service inspections of the plants in 
operation are mentioned in the paper "Inspection during 
operation of a nuclear power plant in Spain". 



ANNEX î . ADMINISTRATIVE FORMALITIES 

Ol TEMPORARY OPERATION PERMIT 

APPLICANT 

ï TTMW.IC*Tg 

PROVINCIAL BRANCH 
MINISTRY OF 

INDUSTRY 

DIRECTOR GENERAL FOR 
ENERGY 

i core 

NUCLEAR ENERGY BOARD 

REPORT ON FRE-
NUCLEAR VERI-
F! CATION. 

RULING ON PRO-
POSES TESTS ANO 
RESULTS OF VERI-
RCATION. 

TEMPORARY OPERATION 
PERMIT 



ANNEX I (Cont'd), ADMINISTRATIVE FORMALITIES 

> DEFINITIVE OPERATION PERMIT 

APPLICANT 

DIRECTOR GENERAL FOR 
ENERGY 

A 

DEFINITIVE OPERATION 
PERMIT 

I TWUCATZ 1 

1 - 4 

TOT czimncxm AND 

nonsiui or noon-
O m O M Of MAMQATOHY 

FROMNOAL BRANCH 
MINISTRY OP 

- INDUSTRY 
INSPECTIONS 

1 
NUCLEAR ENERGY BOARD 

FINAL SAFETY 
ASSESSMENT 

U M T S AMO UUWUT IIOW> 

MAFTMTOHT SAFETY DOCUMENTS 



A N N E X II 
DSN/007/1 NU/77 

CLASE I I I 

JEN. DPT*?. SEGUR1 DAD NUCLEAR 

UN!DAD 0. INSPECCI ON 

DOCUMENTAC1 ON A REMITIR A LA JUNTA DE ENERGIA NUCLEAR ASOCIADA 

A LA INSPECCI ON EN SERVICIO (lES) DE UNA CENTRAL NUCLEAR TIPP 

LWR 

Madrid, 1 de Junio de 1977 



1. PRESENTACI ON 

Con objeto de normal izar la documentaci6n a remitir a la JEN 
para la vigilancia y control por el Departamento de Seguridad Nuclear 
de las inspecciones en servicio (I ES ), tanto las programadas en los -
periodos de recarga de una Central Nuclear como las programadas en -
otros periodos del ciolo de funeionamiento, se senala a continuaciôn 
la documentac i ôn mfni.ma est i mada necesar i a y la antelaciôn con que de 
be ser remitida. 

2. ESPECIFICACIONES 

2.1. 1 ES realizada durante una parada de recarga 

Este tipo de inspecciones en servicio esté contemplado en el 
Côdigo ASME, Secciôn XI, tanto en la edieiön de 1971 como en la 
de 1974/ con sus respectivas addendas. 

Las I ES se han de real izar peri6dicamente, cada 10 anos, du-
rante la vida de la central nuclear y a partir de la fecha de 
operaciôn comercia I de la misma, con un calendario que se adap-
te a alguna de las très posibiIidades que se muestran en el a-
nexo I y salvando las excepciones que el Côdigo indica, se rea-
Iizaré entre el 25% y el 33/3% de su extensiôn en el primer pe-
riodo, entre el 50% y el 66,6% en el segundo y el resto, o sea, 
hasta I Iegar al 100% de IES, en el tercero. 

En relaciôn con cada inspecciôn se deberé: 

a) DOS MESES, como mfnimo, antes de la fecha prevista de pa-
rada para recarga, se remitiré la Revisiôn 0 de la "Espe-
cificaciôn de trabajos de IES a realizar", incluyendo un 
Tndice que contenga: 

- AIcance : Item y categorTa ASME aplicable. 

Tipo y ndmero de componentes a examinar. 
Métodos de ensayo. 

- C6digos aplicables segdn el método de inspecciôn. 
- Agencia de Inspecci6n que real izaré los ensayos. 
- Agencia de Inspecciôn Independiente seIeccionada. 
- Procedimientos bâsicos de inspecciôn, segtfn el método a 

empI ear. 
- Contenido bésico del informe final de inspecciôn. 
- Estimaciôn de dos is al personal. 
- Referencia al acta del Comité de Seguridad del Explota-

dor donde conste se haya discuti do y aprobado el progra-
ma de IES, asf como la transcripciôn de las conclusiones 
a que I Iegase el Comité. 
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b) DOS SEMANAS, como mfnimo, antes de la fecha prevista de pa-

rada para recarga, se remitirâ la Rev i s i 6n final de la "Espe-

cificaciôn de trabajo de I ES a realizar", acompanada de los 

siguientes .documentos : 

- I dentificaci6n de sistemas, componentes, equipos y so Idadu-
ras a revisar; categorfa y método de inspecciôn aplicables 
en cada caso; tipo de material base. 

- Procedimientos de soldadura de construcciôn y/o posibles 
reparaciones posteriores junto con las correspond i entes hçj 
mologaciones de procedimientos y soldadores (s61 o para I a -
I ES del primer intervalo). 

- Procedimientos y resuItados de END previamente realizados 

(en particular, BASELINE o FINGER PRINT Inspection). 

- Métodos de inspeccién: procedimientos detallados, segdn la 

Secciôn aplicable del Côdigo ASME (en particular, la Secciôn 

V). 

- Pianos y diagramas complementarios de cada sistema, compo-

nente, equipo o soldadura (isomêtricos, pianos de construc-

ci6n, etc). 

- Cua 1 i f i cac i ones, en cada método, del personal exatninador y 
supervisor, inclufda la Agencia de Inspecci6n 1ndependiente, 
segdn la Norma SNT-TC-1A de la ASNT. 

- Situaciön de los trabajos de I ES dentro del programa general 

de la parada de recarga (camino crftico). 

- Previsiones detalladas dosimétricas (pianos con 
radiolôgicos en las zonas a inspeccionar, dosis 
examinador y supervisor e historial dosimétrico 
dicho personal). 

c) DURANTE la realizaciön de la IES, se facilitarén las sucesivas 
revisiones, si las hubiere, de cualquier documento de la misma. 

d) FINALIZADA la IES y siempre con, al menos, 48 horas de antici-
paci6n al inicio del arranque de la central, se remitirê un -
"Informe PRELIMINAR de resultados de IES", el cual debe conte-
ner : 

- Sistemas, componentes, equipos y soldaduras real mente exami-
dos; côdigos aplicados. 

I os n i veI es 
al personal 
previo de -

- Resultados de la IES efectuada. 
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) TRES MES ES, como mâximo, después de la fecha de fi na I i zac i 6n de 

la parada de recarga, se remitiré el "Informe FINAL de resulta-
dos de IES", cuyo contenido debe ser, como mfnimo: 

- AIcance final de la I ES (I dentificaci6n de componentes, sis-
temas, equipos y soldaduras real mente exam inados). 

- Mêtodos de END aplicados; procedimientos aplicados (revisiôn 
final); especificaciones y C6digos utiIizados. 

- Fechas de reaI izaci6n de la I ES, personal examinador y su-
pervisor y Agencia de Inspecci6n I ndepend i ente; homokgaciones 
no enviadas con el documento "Espec'i f i cac i 6n de trabajos de -

I ES a realizar", de acuerdo con la Norma SNT-TC-IA (ûltima re_ 

visiôn) del ASNT y apéndices de la misma. 

- Equipos y material es de END utilizados, junto con los certi-

ficados de homologaciôn pertinentes. 

- Anélisis final de los resultados obtenidos. 

- Referencia al acta del Comité de Seguridad del Expl otador dori 

de conste se hayan discuti do y aprobado los resultados de IES, 

asf como la transcripci6n de las conclusiones a que I Iegase -

el Comité. 

Como ANEXOS al Informe FINAL se acompanarén: 

- Hojas de calibracidn de equipos y material es utilizados. 
- Hojas de registro de indicaciones obtenidas con cada método 

empleado. 
- Historiales dosimêtricos finales del personal que intervino 

en la i ES. 
- Pianos, esquemas, diagramas, fotografias y otros registros -

complementarios que sean necesarios. 

- Los documentos, segtfn procéda, vendrén aval ados con la: 
Fecha y firmas del Director de la Agencia encargada de la rea-
lizaciôn de la IES, del de la Agencia de Inspecciôn Indepen-
diente y del de la comparua propietaria de la central nuclear 
inspeccionada. 

2.2. IES realizada fuera de la parada de recarga 

Normal mente este tipo de IES se realiza por una necesidad peren-
toria de comprobaciôn del correcto funeionamiento de a I gön sistema, 
componente, equ i po o sol enadura de los que se haya comprobado alguna 
posibilidad de fallo inminente. 



Por tanto, la programaciön tendrâ como fecha de partida aque-
lla en que, después de analizar los efectos y consecuencias, se -
decidiera por parte de la companTa propietaria de la central afec-
tada o por parte de la Administracï6n (DGE), la necesidad de rea-
lizar una I ES en el sistema, componente, equipo o soldadura afec-
tados. Asîmismo, y debido al efecto de presentoriedad ya indicado 
el tiempo de present.ac i 6n de documentos seré: 

a) Dentro de las DOS SEMANAS si gui entes a la fecha de decisiön pa-
ra la realizdciôn de la IES, se enviaré la documentaci6n indi-
cada en el apartado 2.1.a. antedicho. 

b) Al menos con UNA SEMANA de antelaciön a la fecha prevista de -
parada programada para la realizaciôn de la IES, se remitiré la 
documentaci6n senalada en el apartado 2.1.b, exceptuando la si-
tuaciôn de los trabajos de IES dentro del camino crTtico de la 
parada, la cual seré sustitufda por una programaciôn de I a 1 ES 
en la parada programada. 

En cuanto a los apartados 2.1.c, 2.1.d, y 2.1.e anteriores 
se mantienen en este caso, tanto las fechas de presentaciôn de do-
cumentos como el t i po y contenido de los informes descritos en d_i_ 
chos apartados. 

IES que motiva una reparacién 

Si como consecuencia de la evaluaci6n de algdn o algunos de-
fectos en sistemas, componentes, equipos o soldaduras,segdn lo in-
dicado en el C6digo ASME, Secciones III y XI, y sus posteiores -
addendas, se encuentra que las indicaciones son relevantes y estân 
por encima de los méximos admisibles, seré necesario hacer una re-
paraciôn en los sistemas, componentes, equipos o soldaduras afecta 
das. , 

Una vez decidida la reparaciôn, como resultado o conclusidn 
final de la evaluacidn hecha por la companTa propietaria de la Cejn 
tral, teniendo en cuenta las recomendaciones de: 

- la empresa encargada de la IES (Agencia de inspecciön), 
- la Agencia de Inspecciôn lndependiente, 
- el sum i ri i strador principal del sistema afectado, 
- la empresa encargada de la reparaciôn, si existe, y 
- el Comité de Seguridad Nuclear del Explotador de la central, 

se prepararé un conjunto de documentos que contendrân la si gui ente 
informaciön, como mfnimo, y que estarên disponibles en el archivo 
de I a centra I : 
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- I dentificaci6n del sistema, componente, equipo o soldadura 
afectados; pianos de construcciôn y diagramas complementa-
rios ( i sômetr i cœ. . . ) ; tipos de material (base de aporte...) 

- Procedimientos de soldadura y caracterTsticas del metal base y 
de aporte a emplear en la reparaciôn, junto con las correspon-
dientes homo Iogaciones de procedimientos y soldadores. 

- Procedimientos de corte de tuberias, y taponado de las mismas, 

en su caso. 

- Procedimientos de END a realizar antes, durante y después de . 
la reparaciôn, inclufdas las pruebas hidrostâticas, junto con 
las homo Iogaciones del personal de IES y la Agencia de Inspec-
ciôn Independiente invoIucradas, segdn la Norma SNT-TC-IA de 
la ASNT. 

- Estimaciones de dosis radiolôgicas al personal de reparaciôn 
y de END, en las zonas a reparar. 

Una vez terminada la reparaciôn e inspeccionada posterior-
mente, se anadirâ a los anteriores documentos un "Informe Final 
de la reparaciôn efectuada", el cual contendré, al menos, lo si-
gui ente y seré envi ado TRES MESES, como méximo,después de la fe-
cha de finalizaciôn de la reparaciôn: 

- A I cance de la reparaciôn ( i dent i i cac i ôn final del sistema, -
componente, equipo o soldadura afectado). 

- Métodos de reparaciôn empleados; procedimientos de corte, de 
soldadura empleados y sus correspondientes homo Iogaciones de 
procedimientos y personal ; especificaciones y côdigos aplica-
dos. 

- Métodos de END empleados; procedimientos de ensayo utilizados 
y sus correspondientes homo Iogaciones de procedimientos y per-
sonal; especificaciones y côdigos aplicados. 

- Material es y equipos utilizados, tanto en la reparaciôn como 
en la inspecciôn por END, y los certificados de homo Iogaciôn 
pert i nentes. 

- Anâlisis final de los resultados obtenidos; referencia al ac-
ta del Comité de Seguridad del Explotador donde conste se ha-
yan discuti do y aprobado los resultados de la reparaciôn, asT 
como la transcr i pc i ôn de las conclusiones a que I I egase el Cc> 
mité. 
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Como ANEXOS al Informe FINAL se acompanarén: 

- Hojas de registro de indicaciones obtenidas con cada método de 
END empleado. 

- Historiales finales dosimétricos del personal de reparaciôn y 
de inspecciôn por END. 

- Pianos, esquemas, diagramas, fotografTas y otros registros com-
plementer i os que sean necesarios. 

- Los documentos, segdn procéda, vendrén aval ados con la: 

- Fecha y firmas del Director de la empresa encargada de la repa-
raciôn (si la hubiere), de de la Agencia de inspecciôn por END, 
del de la Agencia de lnspecci-6n I ndepend i ente y del de la comp_a 
nfa propietaria de la central nuclear. 
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PRACTICAL EXPERIENCE AND PROBLEMS IN THE INSPECTION WORK 
DURING TEST AND ROUTINE OPERATION OF NUCLEAR POWER PLANTS 

Thomas Backström 
Swedish Nuclear Power Inspectorate 
Stockholm (Sweden) 

In this paper a brief description is given of the Swedish. 
Nuclear Power Inspectorate (SNPI) and its working methods 
in the field of licensing procedures and inspection acti-
vities. SNPI has introduced a system to "be kept continuously 
informed about the operation of the nuclear power plants. 
This information is used in the preparation work preceding 
the inspections. Experience obtained from the inspection 
activities show that inspection frequency has been lower 
than planned, documentation can be improved and that good 
relations between the authority and the utilities, including 
the operating personnel, is to the benefit of the nuclear 
safety. 



1. INTRODUCTION 

During 1976 five nuclear power stations were in 
operation and supplied almost 20$ of Sweden's electric out-
put. During 1977 one station will be taken into operation 
and during 1978 two more. Two plants will at that time be 
in the final stage of construction. This rapid development 
of the nuclear program and the development of the safety-
criteria during the last years has led to an increase in 
the number of Swedish Nuclear Power Inspectorate (SNPI) staff 
directly involved in inspection of nuclear power plants from 
five to about twenty in three years. (Total number of SNPI 
staff, including departments of safeguards, waste management, 
research, administration and management is about 40). 

2. ORGANISATION AND RESPONSIBILITIES OP THE DEPARTMENTS 
INVOLVED IN INSPECTION ACTIVITIES 

The direct inspection work is carried out by the 
department of inspection and the department of technical 
support. 

2.1 Department of inspection 

The department of inspection is responsible for review 
and inspection of nuclear power plants. The department is also 
responsible for handling contacts with the utilities in all 
matters directly concerning a nuclear power project and for 
making sure that established regulations for the construction 
and operation of nuclear power plants are followed. The de-
partment also participates in the processing of permit appli-
cations. 

The department of inspection is divided into site 
responsible sections headed by a site responsible inspector. 
This means that one inspector is responsible for several 
units and at one site (Ringhals) for both pressurized water 
reactors and boiling water reactors. 



2.2 Department of technical support 

The department of technical support is responsible 
for the technical review of safety matters and for the de-
velopment and application of safety standards. The depart-
ment evaluates the utilities' reports of safety-related in-
cidents and examines and issues regulations for construction 
and operation. The department also participates in the pro-
cessing of permit applications. 

3. SUPERVISION DURING COMMISSIONING- AND ROUTINE OPERATION 

The SNPI is kept informed of the operation of the nu-
clear power plants during the start up procedure and during 
routine operation by the reporting system and by frequent 
inspections. 

3.1 Reporting system 

The utilities are obliged each day to report operational 
events during the last 24 hours. A special form (figure 1) for 
these daily reports has been introduced by SNPI to get com-
parable information from the different utilities. The informa-
tion received from these daily reports is 

- day of the report 

- operation during the day 

thermal power levels 

generator power levels 

net electrical output (MWh) 

average power (MWe) 

- abnormal occurrances 

- reportable events 

- disturbances (for example reactor trips) 

- others (maintenance, tests, power reductions etc.). 

As a complement to these daily reports all safety 
related occurrances and all reactor trips are reported to 
SNPI more in detail on special forms within time limits 
specified in the Technical Specifications. (These reports 
will be presented in another paper during the Specialist meet-
ing) . 

3.2 Inspections 

The SNPI distinguish between two kinds of inspections -
special inspection and routine inspection. Our reporting system 
makes a good base for planning and performing inspections 
of both types. 



3.2.1 Special inspections 

A special inspection is called for by operational 
events such as abnormal occurrances and when SiîPI finds it 
necessary to thoroughly investigate certain problems, sys-
tems, components, phenomenon, tests etc. The duration of 
a special inspection and the manning of the inspection group 
is determined at each occasion depending on subject of the 
inspection. 

3.2.2 Routine inspection 

Routine inspections are mainly meant for controlling 
the observance of the Technical Specifications. The routine 
inspections are regularly recurrent and are not directed by 
operational events which could be the case with the special 
inspections. 

Planned routine inspection frequency is 

during commissioning - twice a month 
during routine operation - once a month. 

The duration of a routine inspection is one to two 
days and is carried out by one or two inspectors. 

According to our plans a routine inspection should 
comprise the following items: 

(a) Operation since last inspection 

The inspector shall review operational results, main-
tenance, records etc. 

(b) Operational events since last inspection - both 
reported and unreported. 

V/hen reviewing incidents investigations shall be made 
to verify that all the problems which might have caused the 
incidents have been explained and that corrective measures 
have been taken. Furthermore shall be investigated whether 
discovered deficiencies require changes in systems, components 
and operating or maintenance instructions. 

(c) Periodical tests 

Results of periodical tests according to the Technical 
Specifications, pressure vessel codes etc, shall be reviewed. 
Investigations shall be made to verify if the experience of the 
tests requires changes in systems, components, instructions etc. 



(d) Certain review 

A more detailed review of systems, components, 
routines, functions phenomenon etc shall he made in such 
a way that safety related parts of the station will "be 
reviewed about once every one and a half year. 

(e) Current operation 

When reviewing the current operation possible de-
viations from normal operation shall be investigated as 
well as if any maintenance criteria (according to the 
Technical Specifications) are used and if any other main-
tenance work is going on. Routines for maintenance and re-
pair permits, locking, preservation of separation etc. shall 
be reviewed. 

(f) Tour of the station 

This tour is made to verify the conditions according 
to item (e) above. 

3.2.3 Inspection report 

After each inspection an internal inspection report 
shall "be written. The utility is informed verbally during 
the inspection and/or by letter afterwards if the SNPI should 
find deficiencies demanding corrective measures. 

4. PRACTICAL EXPERIENCE AND PROBLEMS IN THE INSPECTION 
ACTIVITIES 

4.1 Commissioning 

The purpose of the inspections during the early phase 
of test operation is to become familiar with the station and 
the operating staff. As the test operation is progressing the 
purpose of the inspections change from an acquaintance procedure 
to checking that testing is conducted in accordance with appro-
val procedures. 

The planned inspection frequency during the commission-
ing phase - twice a month - has not been obtained. The average 
inspection frequency has in fact been less than once a month. 
The reason why the planned inspection frequency not has been 
obtained is partly to be found in the fact that the staff of 
the SNPI have dual functions as inspectoi-s and as reviewers 
participating in the licensing procedure. 



The precritical tests are done coincident with the 
final part of the licensing procedure, which makes it diffi-
cult for the SNPI staff to perform the inspections in the 
extent planned. This fact has been obvious for some time and 
a debate concerning resident - non resident inspectors has 
taken place. The conclusion of this debate was that the 
SNPI shall not have resident inspectors due to the appre-
hension that the site resident inspector in due time would 
become more a part of the retility body instead of a part 
of the authority body. The utilities have expressed a desire 
to have the SNPI to overlook the test operation as much as 
practically achievable. The SNPI has then together with the 
utilities chosen those tests upon which the authority is 
to be present. Some of these tests have been inspected by 
SNPI inspectors. On other tests consultants have been used 
to represent the SNPI. The use of consultants in this field 
has come out very well. To guide the consultants how to over-
look the tests, we have used the USNRC Branch Technical Po-
sitions (BTP) with an addendum containing the applicability 
of the BTP on the station concerned and operational experience 
of the systems involved in the tests. 

Nor during the nuclear test operation has the in-
spection frequency been as high as desirable. During this 
phase the power levels are increased in stages and various 
tests are performed in each stage according to approved pro-
cedures. The results of the tests are compiled at the end 
of each stage and are presented to the SNPI for examination 
before permission for the next stage can be obtained. The 
first examination is made to verify that there are no obstacles 
to continued test operation. After that the tests are thoroughly 
reviewed and points to be solved are listed. This examination 
is made by the site responsible inspector. This is the reason 
behind the low inspection frequency. 

4.2 Routine opération 

When the specified tests have been carried out with 
satisfactory results and when all prescribed reports have been 
examined and when any remaining questions have been answered 
satisfactorily, the SNPI can grant permission for routine 
operation. 

Inspections of stations in routine operation have 
been effected in greater extent, compared to the plans, than 
the inspections of stations during test operation, although 
without obtaining the planned frequency of once a month. 

The problem in all kind of inspection work is to iden-
tify whether given rules are observed or not. This problem is 
accentuated in complex plants like the nuclear ones with a 
variety of rules and regulations, especially as the SNPI, as 



I suppose many other authorities, is suffering from a lack 
of personnel with operating experience of power plants. 
Frequent inspections will in due time give an inspector 
understanding of operation of a station, but this under-
standing can not compensate for the experience of having 
operated a station. 

The inspection plan in paragraph 3.2 above is meant 
to be a guide to the inspector on duty and not as a law. We 
believe that inspections will become more effective if they 
are not all alike because the utilities will then not know 
what special subjects to be brought up. 

There are no instructions of the content of an 
inspection report. As our inspections are carried out 
differently at each occasion the content of the inspection 
reports also becomes different from time to time. Information 
given in the reports from inspections of different stations 
is not comparable. This must be improved and work is going on 
to standardize the inspection reports. 

To create good relations to the operating staff and 
carefully listen to their opinion on different matters, we 
have experienced as very valuable. As an example of the value 
.of the discussions with the operating staff there is one case 
where the utility, after the SNPI had made topical some 
questions discussed with the operating staff, made a reorgani-
sation of the maintenance group and of the control of holding 
of spare parts. Furthermore this discussion led to a speed-up 
of an extensive program for rebuilding parts of the station. 

Although we have established good relations to the 
operating personnel, in one of the utilities a conflict bet-
ween the staff and the management arose last August without 
our knowledge of the complaints pointed out by the staff. The 
staff shut down the reactor pointing out that they could not 
take the responsibility to continue to operate the reactor in 
a safety manner with the staff in charge. They claimed that 
the number of staff in each shift was too low and that the 
education of the staff was defective. After negotiations with 
the SNPI the operation was resumed and an investigation con-
cerning the number of staff on each shift and their education 
was to be completed within three weeks. The outcome of the 
investigation was that the minimum number of controlroom staff 
have to be increased from five to seven and that an extensive 
education program shall be carried out during the fall of this 
year. The problem of the SÏÏPI in questions like this one is that 
there exists no formal licensing of operators in Sweden. The 
plant owner is responsible for ensuring that newly recruited 
personnel receive adequate training for their duties and that 
satisfactory level of competence is maintained within the or-
ganisation. The SÏÏPI is kept informed of the holders of some 
important positions within the operational organization. 



A work is now going on aiming at an introduction 
of a licensing procedure of operational staff within two 
years. 

5. CONCLUSIONS 

A high safety ambition means that the safety tests 
carried out "by authorities on a nuclear power plant must 
be a continuous process throughout the entire operational 
life of the plant. Attention must constantly be devoted to 
demanding changes as result of experience obtained from 
operation, testing, new regulations in other countries or 
new research results. Part of the experience from operation 
and testing is obtained from the inspection activities. In 
Sweden the inspection work therefore is considered very im-
portant and efforts are made to improve the inspection ac-
tivities and thereby the safety of the nuclear power plants. 
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SPECIFIC PROBLEMS AM) PRACTICAL EXPERIENCE OF REGULATORY 

INSPECTION DÜRING COMMISSIONING IN THE UNITED KINGDOM 

G Lewis 

Health and Safety Executive 
Nuclear Installations Inspectorate 

United Kingdom 

The commissioning of nine Magnox and two Advanced Gas-cooled 
Reactor Nuclear Power Plants in the United Kingdom during the last sixteen 
years under the regulatory control of the Nuclear Installations Inspec-
torate of the Health and Safety Executive has "been based on a Stage 
Approval Philosophy starting with proof-testing of the primary gas 
circuit and concluding with tests on the reactor at full power. The 
practical experience gained during this period has enabled the Nuclear 
Installations Inspectorate to rationalise the procedures and test require-
ments without compromising safety standards. The Operating Rules and 
Maintenance Schedules are approved for commissioning and during this 
period are reviewed for their adequacy for future power operation of the 
plant. The organisation, documentation, test procedures and the 
commissioning programme used for the Advanced Gas-cooled Reactors are 
briefly explained. 



1. INTRODUCTION 

The regulatory inspection activities on Nuclear Power Plant sites 
under construction in the United Kingdom has already been described in 
a paper presented at this conference [ll which included the general 
aspects of site inspection, quality assurance requirements and certain 
inspection activities on the licensed site and at the manufacturers' 
works, and the preparations leading up to the commissioning of the reactors. 

This paper covers the organisation, management, documentation, 
test procedures and regulatory requirements which have been evolved in the 
UK during the past 16 years on the commissioning of NPPs and, particularly, 
as applied to the Advanced Gas-cooled Reactors (AGRs) currently being 
constructed and commissioned. These NPPs have an installed capacity of 
1320 MW(E) and have twin reactors, each reactor associated with a single 
660 MW(E) Turbo Alternator. The commissioning programme described in 
this paper indicates the increasing safety requirements and operating 
conditions as the reactor proceeds to full power. 

Extracts from the AGE commissioning programmes and Figure 1 which 
shows a cross-sectional arrangement of the reactor, are reproduced with 
the permission of the Electricity Generating Boards in the UK. 

2. ORGANISATION AND MANAGEMENT FOR COMMISSIONING 

The arrangements for the commissioning of the NPP are submitted by 
the Licensees for approval by the Nil, each reactor and associated 
auxiliary plant having a separate commissioning programme. 

2.1 Station Commissioning Committee 

The Station Commissioning Committee (SCC) is responsible for the 
organisation and management of the resources and personnel for the purpose 
of commissioning the station. The Chairman is the Station Manager and 
other members include representatives from the Licensee's Design, Con-
struction, Research and Development, Nuclear Safety and Operations depart-
ments together with representatives from the Nuclear Plant Design Company 
and plant manufacturers. 

The terms of reference of the SCC are to prepare the Commiss-
ioning Programme (CP), formulate the principles to be adopted for all 
plant system testing, and organise the resources to complete the work to 
a time schedule. The Commissioning Test Schedules, which are produced by 
the Nuclear Plant Design Company, are approved by the SCC before being 
implemented and the Commissioning Test Reports axe endorsed by the SCC 
and submitted as evidence that the tests have been completed satisfactorily 
before submission to the Nil. 

2.2 Independent Consultants 

Independent specialists are appointed by the Licensees to approve 
the construction and commissioning of the Concrete Pressure Vessels (CFVs) 
which house the reactor and integral boilers in a common pressure contain-
ment. One of the specialists, the "Appointed Engineer", is primarily 
responsible for all aspects of the inspection associated with the CPV 
which includes the foundations, steel reinforcement and load tendons. The 
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Appointed Engineer reports to the Nil on any deficiencies and the results 
of the inspection. 

The inspection and assessment of the steel liner of the CFV, and 
all the steel components forming the internal structure of the reactor 
and the toilers, is carried out by independent insurance company surveyors 
appointed "by the Licensees. Their inspection findings are made available 
to the Nil throughout the construction period and on completion of the 
proof pressure testing, certify that the CPV is satisfactory for fuel 
loading. 

2.3 Nil Regulatory Inspection 

The site inspector appointed during the construction period of 
the OTP to cover all the general aspects of regulatory inspection is 
supplemented by additional inspectors from the design assessment branch 
of the Nil during the period of commissioning. These specialist inspectors 
will have already been involved with the design assessment of the plant 
covering such aspects as:-

(a) Reactor physics and fault studies 
(b) Health physics, shielding and radioactive waste 
(c) Electrical engineering 
id) Mechanical engineering 
(e) Control and instrumentation 
(f) Quality assurance. 

The site inspector co-ordinates the activities of these specialists 
to meet the commissioning programme requirements, and he is also respon-
sible for ensuring the correct and expeditious processing of all document-
ation through the Nil so that unnecessary delays are avoided. Specialist 
inspectors will be involved with other stations at the same time and 
priorities must be clearly defined within the Nil. 

5. DOCUMENTATION 

The control which is exercised by the SCO is based on document-
ation and approved procedures. The documentation also provides a history 
of events and a concise record of base line parameters for all the plant 
tested which can be used as a basis for comparison of the safety perform-
ance throughout the life of the plant. Other documentation concerned with 
the safety control of the plant is also described. 

3.1 Comrnjssioning Programme 

The Commissioning Programme (CP) is divided into separate stages 
which reflect the increasing safety requirements and provides suitable 
periods for the review of the test results and the safety of the plant 
and should contain the following information 

(a) Commissioning stage and operation number 
(b) Test title and CTS reference number 
c) Estimated duration of test 
d) Approximate reactor conditions (reactor power, coolant pressure, 

temperature, flow) 
(e) Mandatory operating limits and Nil inspection requirements 
(f) Special conditions or limitations for any test. 
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The CP should indicate where formal approval is required to 
proceed, and include the reactor trip parameters and operating rule 
suspensions required in each stage. 

3.2 Commissioning Test Schedules 

The Commissioning Test Schedules (CTSs) consist of:-

fa} Introduction (description of plant) 
(b) Objects of test 
(c) Method of testing 
(d) Predicted results 
ie) Responsibilities 
(f) Safety requirements (Electrical/ifechanical/Radiological) 
(g) Tables, figures and references. 

3.3 Commissioning Test Re-ports 

Commissioning Test Reports (CTRs) are produced for all tests and 
give the following information :-

(a) Introduction (plant state) 
(b) Dates and method of testing 
(c) Results 
(d) Conclusions 
(e) Reservations 
(f) Tables, figures and references. 

3.4 Stage Completion Certificate 

The Stage Completion Certificate is issued by the Station Manager 
as evidence that all appropriate tests have been completed and it is 
considered safe to proceed to the next stage. Any tests, or parts of 
tests not completed in accordance with the CP must be described together 
with the reasons for these exceptions. The Stage Completion Certificate 
must be submitted to the Nil before approval to proceed can be given. 

3.5 Regulatory Inspection Reports 

The Regulatory Inspection Reports, or Visit Reports, are produced 
by the site or specialist inspectors following a visit to the NPP. These 
reports give details of the period of the visit, commissioning tests in 
progress during the visit, plant conditions and results of tests, any 
defects or non-compliance with the statutory requirements, and action 
taken in respect of such matters. Follow-up action is taken from previous 
visits and outstanding matters are reviewed periodically. 

3.6 Operating Rules and Plant Operating Instructions 

Operating Rules (ORs) are produced by the Licensee and approved 
by the Nil for application during commissioning. They are based on the 
design parameters and safety reports and lay down statutory safety 
operating limits and auxiliary plant availability required to maintain 
a reactor in a safe condition whether it is shut down or at power. 
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The ORs cover such matters as:-

(a) Reactor structural and fuel cladding operating temperature limits 
(b) Reactor coolant pressure, temperature and purity limits 
(c) The availability of auxiliary plant to ensure the reactor heat 

removal requirements are adequate 
(d) That emergency generators axe available in the event of loss of 

normal electrical supplies 
(e) The fuel integrity is monitored continuously at power so that in 

the event of cladding failure, the defective fuel can be safely 
discharged. 

(f) Adequate instrumentation and communications are available for 
the control of the IffiP at all times. 

The Plant Operating Instructions (POIs) which implement the ORs 
are submitted to the Nil and any amendments are notified within 14 days 
of their implementation. Some ORs may need to be temporarily suspended 
during commissioning tests and all ORs are subject to reappraisal during, 
or following, the completion of commissioning. 

3»7 Maintenance Schedule and Instructions 

The Licensee is required to prepare a Maintenance Schedule (MS) 
which is a list of safety related plant and equipment, specifying the 
methods to be employed for inspection, testing and maintenance, and 
indicating the periods between these activities. The MS is approved 
by the Nil and becomes effective from the commencement of commissioning. 

The methods to be used to carry out inspection, testing and 
maintenance are described in the Maintenance Instructions (Mis) and these 
are used to implement the MS and are verified during the commissioning 
period where appropriate. 

The first statutory inspection of the reactor is completed one 
year from the date of its initial power raising (Stage III). Subsequent 
reactor inspections are scheduled to be undertaken biennially but this 
period may need to be reviewed. 

3.8 Directions. Consents and Approvals 

These are formal documents issued by the Nil on behalf of the 
Health and Safety Executive (HSE) directing the Licensee to comply with 
statutory requirements and consenting to, or approving, proposals 
submitted by the Licensee under the Licence Conditions. These documents 
are prepared by the Nil with advice from the HSE legal advisors before 
being issued. 

3.9 Consultant Certificates 

These certificates are completed by the Appointed Engineer and 
independent insurance company surveyor and are submitted by the Licensee 
to the Nil before initial fuel loading. If modifications are found to 
be necessary during commissioning, further certificates will be required 
at other stage approval points. These, together with other construction 
and commissioning records, form part of the case history of the CFVs and 
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are kept up-to-date and available for inspection on the licensed site. 

5.10 Approved Drawings 

Drawings of plant and equipment designated by the Nil during the 
design assessment period as having significant safety implications must 
be submitted for approval before commissioning. The drawings must be 
certified as representing the installed state of the plant or equipment 
and any modifications found to be necessary during testing are marked 
up on the station master-copy of the approved drawings and, on completion 
of commissioning, are resubmitted for final approval. Regulatory inspec-
tions should verify that the plant so designated is correct to the 
drawings. 

3.11 Emergency Plan and Instructions 

Whilst the possibility of an accident at a NPP leading to a 
release of significant quantities of radioactive materials is extremely 
unlikely, especially with CFV reactors, nevertheless the Nil require the 
Licensees to prepare an Emergency Plan (EP) to safeguard the general public 
and personnel on the NPP in case of such an eventuality. The EP is 
approved by the Nil and is implemented by detailed Emergency Instructions 
which describe procedures for:-

(a) The safe evacuation of personnel from the vicinity of the 
accident to pre-arranged assembly areas 

(b) The immediate establishment of an emergency control centre to 
control and co-ordinate the emergency procedures 

(c) The assembly and deployment of trained environmental monitoring 
teams to determine the extent of the radioactive release 

(d) The mobilisation of specialist teams on the station to carry out 
fire fitting, first-aid and rescue, and emergency plant repairs 
to ameliorate the consequence of the accident 

(e) The notification of all local and national organisations to assist 
in the protection of the population as is considered necessary. 

The Licensee is required to show the effectiveness of the 
emergency arrangements before initial fuel loading (Stage II) by post-
ulating an accident to the plant and initiating these emergency procedures. 
The demonstration is witnessed by Nil observers. Subsequent emergency 
exercises are held to such an extent and at such times as the Nil may direct. 

4. COMMISSIONING PROCEDURES 

To ensure that the Nil safety requirements are implemented during 
commissioning, the following procedures have been adopted. 

4.1 Plant Testing 

The Commissioning Programme (CP) which schedules all plant 
testing is submitted to the Nil to enable the regulatory requirements for 
each test to be indicated, and for the inclusion of any additional tests 
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which may he considered necessary in the interests of safety. Tests are 
classified in the following manner; -

A - Tests to be witnessed by Nil inspectors 
B - CTRs required for stage approval 
C - CTRs to be submitted for assessment 
D - CTR which may be examined at site. 

It is the responsibility of the Licensee to advise the Nil, in 
writing, when Category A tests are scheduled to take place. The presence 
of an inspector to witness a test is not made mandatory. 

4.2 Assessment of Commissioning Test Reports 

All Category B Commissioning Test Reports (CTRs) are submitted to 
the Nil for independent assessment, for comparison with the predictions 
of the Commissioning Test Schedules (CTSs) and in the design safety 
reports before stage approval is given. The Nil exercises close super-
vision of the commissioning programme and this enables preliminary test 
results to be accepted for stage approval in advance of the final 
commissioning report so that the programme is not unnecessarily delayed. 

4.3 Authorised Plant Operators 

The Station Manager is responsible for the safety of the plant 
and personnel during commissioning in accordance with the Licensee's 
Safety Rules. The Licence Conditions require that the plant must be 
operated under the control and supervision of Duly Authorised Persons 
(DAPs). These are appointed by the Licensees and approved by the Nil. 

During commissioning, DAPs carry out all operational f'unctions 
under the guidance of the Nuclear Plant Design Company. All operations 
must be carried out in accordance with ORs and POIs and these activities 
are recorded in plant logs and test schedules and are made available for 
examination by the regulatory inspectors. Appropriate plant records are 
preserved for specified periods as approved by the Nil. 

All plant inspection, testing- and maintenance is supervised by 
DAPs in accordance with the Maintenance Schedule and Instructions and they 
must certify that these activities have been completed satisfactorily. 

4.4 Plant Modification Procedure 

In order to maintain the required standards of safety at NPPs, no 
alteration, addition, modification, repair or replacement affecting 
nuclear safety may be made to any part of the plant until an appropriate 
safety assessment has been completed and agreed in accordance with the 
Plant Modification Procedure (PMP). The PMP is produced by the Licensee 
and approved by the Nil and should be introduced during the commissioning 
period. Proposed modifications are prepared by the Nuclear Plant Design 
Company and submitted to the SCC for their endorsement before implement-
ation. Certain modifications of major significance and specifically 
those affecting plant and equipment on Approved Drawings must be agreed 
by the Nil before implementation and modifications of a minor safety 
category are reported to the SCC retrospectively. 
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4-5 Reporting of Incidents or Defects 

The Licensee is required to report immediately any incidents or 
defects which could affect the safety of the NPP. This requirement is 
particularly important when the plant is first set to work and a detailed 
report is required on completion of the enquiry into any such incident 
or defect. Also during the period of commissioning, a report is required 
to he submitted to the Nil on all unscheduled reactor trips caused by 
plant defects, equipment faults, or operator errors. 

4.6 Commissioning Progress Meetings 

During the commissioning programme, at the discretion of the Nil, 
meetings are arranged with the Licensees, at which specialists are avail-
able, to discuss the general progress of the commissioning programme, 
plant modifications, reported incidents and other matters arising from 
the assessment of commissioning documentation. Such meetings can be a 
more effective method of rationalising procedural difficulties which may 
arise and also for obtaining additonal information more expeditiously. 
Formal notes of these meetings are kept, and any proposed action to be 
taken is recorded. 

5. COMMISSIONING PROGRAMME 

The Commissioning Programme being used for the first AGR plants 
is summarised below, to illustrate the stage approval philosophy for 
regulatory control. The plant system tests completed in each stage are 
listed and the Nil test categories assigned, as described in Section 4 
of this paper, are given. Typical reactor operating limits for each 
stage are also given. 

The periods estimated to complete each stage were substantially 
increased due to plant defects. Considerable modifications to plant and 
fuel assemblies were necessary with extensive retesting. 

Stage I - Reactor system tests before fuel loading 

1. CFV proof pressure and leak rate tests (A)(B) 
2. Reactor safety circuit and guard line tests (A)(B) 
3. Control rod electrical system and mechanism tests (A)(B) 
4. Essential auxiliary plant tests (A)(B) 
5. Combined gas circulator tests (B) 
6. CFV thermal insulation tests (B) 
7. CFV cooling water system tests (B) 
8. Burst cartridge detection system tests (B) 
9. Reactor secondary shutdown system tests (i)(B) 

10. Reactor data processing system tests (B) 
11. Nuclear matter storage and handling facility tests (A)(B) 

Limiting Operating Conditions 

Gas pressure 45*5 Kg/cm
2 

Mass flow 100% (3850 Kg/sec) 
Reactor gas temperature 300°C 
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The stage is concluded with an internal inspection of the CFV by 
the Licensee and Uli inspectors. 

Before approval is given to proceed to Stage II, a demonstration 
of the Station Emergency Arrangements is witnessed by Nil observers. 

Stage II - Initial fuel loading, physios measurements and 
reactor system tests without nuclear heating 

1. Fuel loading to full size core (B) 
2. Reactor physics measurements (A)(B) 

fa) Built in reactivity of initial fuel charge 
(b) Control rod worths and reactivity release rates 
(c) Axial and radial flux measurements 
(d) Local criticality tests 

3. Combined gas circulator tests (B) 
4. Beactor internal gas baffle overpressure tests (B) 
5. Neutron flux measuring equipment tests (£) 
6. Fuel handling equipment tests (A)(B) 
7. Fuel assembly variable flow gag tests (B) 
8. Decay heat loop system tests (B) 
9. Reactor trip tests (A)(B) 

10. Essential supply system tests (A)(B). 

The reactor physics measurements are completed in air using 
pressure balancing techniques with the reactor critical. Doubling time 
measurements are completed with reactor power levels not exceeding 1 MW(Th). 
Dynamic testing of the fuel assemblies and the reactor internal structure 
using CO2 at design density at 300OC and maximum coolant flow rates, is 
completed with the reactor shut down. 

The stage is concluded by a final internal inspection of the 
reactor by the Licensee and Nil inspectors before the fuel is irradiated. 

Stage III - Initial power raising to 2096 de«iffn rmt/pn-h 

1. Raise reactor power progressively to 20% power (A)(B) 
2. CFV structure temperature surveys (B) 
3. Health physics and shielding measurements (B) 
4. CFV thermal insulation tests (B) 
5. CFV cooling water system tests (B) 
6. Control rod freedom of movement tests (B) 
7. Boiler and feed system tests (B) 
8. Start up and steam dumping system tests (B) 
9. Commission of main turbo alternator (B) 

10. Channel gas outlet temperature survey and gag adjustment (B) 
11. Fuel cladding integrity tests (BCD system) (B) 
12. Axial and radial flux measurements (B) 
13. Reactor automatic control system tests (B) 
14. Data processing system tests (B) 
15. Reactor trip test (A)(B) 
16. Essential supplies system tests (A)(B) 
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Operating Limits 

Reactor power 300 MW(Th) 
Electrical power 120 MW(E) 
Mass flow 60% 
Circulator gas outlet temperature (Ti) 285°C 
Reactor bulk gas outlet temperature (T2) 435°C 
Maximum gas pressure ..... 40 Eg/cm

2 

Stage 17 - Power raising to 5096 design output 

1. Manually controlled reactor start up to critical level and 
progressively raise reactor power in 5% steps to 50% power 
level. 

2. Repeat all tests in Stage III. 

Operating Limits 

Reactor power ...750 MW(Th) 
Electrical power 300 MW(E) 
Gas pressure 40 Kg/ca? 
Gas flow 80% 
T1/T2 285/520°C 

Stage V - Power raising to design output 

1. Raise reactor power to design output and repeat all tests noted 
in Stage III. 

Operating Limits 

Reactor power 1550 MW(Th) 
Electrical power 660 MW(E) 
Mass flow 100% (3850 Kg/eec) 
Gas pressure 40 Kg/cm

2 

T1/P2 285/650OC 

The maximum power level at present achieved on the first two AGR 
HEP has been restricted to 82% of the design output. This temporary 
restriction has been imposed until the 9% chromium steel boiler tube 
oxidation rates have been established and at present T2 is limited to 
600°C. 

Stage VI - Tests at power 

These tests, at various power levels up to the maximum level, are 
designed to show the effects of major plant disturbances. 

1. Isolation and restoration of one boiler quadrant of the reactor (B) 
2. Isolation and restoration of gas circulators associated with one 

quadrant of the reactor (B) 
3. Isolation and restoration of one of the two independent CPV 

cooling water systems (B) 
4. A controlled reactor shutdown (A)(B) 
5. Refuelling tests on irradiated fuel assemblies at central and 

peripheral core positions (B) 
60 Control rod run out tests (A)(B) 
7. Loss of regenerative feed heating system on main turbo alternator (B), 

9 



All appropriate temperature, flux and gas flow perturbations and 
the effects on the reactor structure are recorded. 

6. REGULATORY INSPECTION REQUIREMENTS DURING COMMISSIONING 

The nuclear regulatory "body must be able to provide the necessary 
technical resources for site inspection and assessment of the test 
results during the whole of the commissioning period, which in the case 
of the first reactor of a specific design may last for at least one year, 
to provide the necessary regulatory controls and to avoid unnecessary delays 
at each stage of the commissioning programme. 

The specific problems arising from commissioning of NPPs range over 
a complex field of technology. Appropriate staff, with the necessary 
experience and disciplines, are required for the solution of these problems 
and it is desirable for these specialists to be part of the regulatory body. 

The procedures for the revision, up-dating, and reissue of commiss-
ioning documentation found necessary due to plant modifications and 
operational limitations, must be strictly applied by all concerned if 
safety controls are to be properly maintained. 

On twin reactor stations, the segregation of commissioning from 
constructional plant boundaries, especially where common services are 
provided, presents security and radiological control problems during 
power raising on the first reactor. The Licensee's Safety Rules must be 
strictly applied if unauthorised access to safety related plant and equip-
ment and certain plant areas is to be avoided and nuclear safety standards 
maintained. 

7. CONCLUSIONS 

The commissioning of the NPP is intended to confirm the design 
safety performance of the plant and especially the safety parameters and 
methods for future operation, and requires the close co-operation between 
the Licensee and the regulatory body. 
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U. S. NUCLEAR REGULATORY COMMISSION INSPECTION 

EXPERIENCE WITH NUCLEAR POMER PLANT COMMISSIONING 

B. H. Grier 

USNRC, Office of Inspection and Enforcement 
USA 

During the commissioning of a nuclear power plant, the owner (licen-
see) must conduct a successful preoperational testing program before an 
operating license is issued and must also conduct a successful startup 
testing program to provide the necessary assurance that the plant can be 
operated in accordance with design requirements and in a manner that 
will not endanger the health and safety of the public. The required 
tests have been delineated by the NRC on a generic basis. The actual 
tests to be performed at a specific facility are determined on a case-
by-case base. The experience of the NRC during inspection of commission-
ing programs is discussed in the paper. 



1. INTRODUCTION 

During the commissioning of a nuclear power plant, the owner (li-
censee) is required by the U. S. Nuclear Regulatory Commission (NRC) to 
complete a successful test program. This program is conducted in two 
phases. The first phase, the preoperational testing phase, is conducted 
prior to the issuance of an operating license and the second phase, the 
startup testing phase, is conducted during the time period between the 
initial fuel loading and completion of the 100% power tests. 

The preoperational testing phase is designed to prove the correct-
ness of fabrication and installation of systems and equipment in accord-
ance with approved drawings and specifications, whereas the startup 
testing phase is to provide the necessary assurance that the plant can 
be operated in accordance with design requirements, and in a manner that 
will not endanger the health and safety of the public. The required 
tests for both phases have been delineated by the NRC on a generic 
basis. The actual tests to be performed at a specific facility are 
determined on a case-by-case basis. The test program not only demon-
strates the performance of structures, systems, components, and design 
features that will be used during normal operations of the facility but 
also demonstrates the operational capability of the operating staff. 

2. TEST PROGRAM 

To provide for the development and safe execution of the testing 
program, the licensee is required to formulate his plans for the entire 
testing program and submit them to the NRC for review and approval prior 
to the issuance of the operating license. To assist the licensee in 
preparing the scope of his testing program, the NRC has issued Regula-
tory Guide 1.68, "Initial Test Programs for Water-Cooled Reactor Power 
Plants." This regulatory guide describes the general scope and depth of 
initial test programs acceptable to the NRC for light-water-cooled 
nuclear power plants. 

The licensee submits to the NRC a detailed description of the 
testing program in the Final Safety Analysis Report (FSAR). This 
description identifies all tests to be performed by title, plus a brief 
description of the test. Detailed test procedures to implement the 



program must be prepared by the licensee. These procedures will include 
test prerequisites, test objectives, special precautions, system initial 
conditions, environmental conditions, and acceptance criteria. They 
must be prepared well in advance of the test to be performed in order to 
avoid delays in conducting the test. 

3: INSPECTION PROGRAM 

Inspection by the NRC of the licensee's implementation of the test-
ing program begins during the late construction phase and continues 
throughout the first several months of plant operation until startup 
testing is complete. The inspection program is conducted on a sampling 
basis. Through a selective sampling process, NRC looks at the various 
phases of the test program to assure that it is being conducted and 
implemented in the manner described by the licensee in his FSAR, and 
that the results of the test program demonstrate that the plant, procedures, 
and personnel are in a state of readiness that will provide for safe 
operations. Examples of some of the areas that are inspected on this 
sampling basis are as follows: 

1. Examination of methods used to prepare testing procedures. 
The administrative procedures used to implement the testing program are 
inspected. This includes examining the qualification of personnel 
writing the test procedures and the licensee's system for review and 
approval of the test procedures. To facilitate our review of the test 
procedures, we request that the licensee provide us with approved pro-
cedures at least 60 days prior to the performance of the test. 

2. Examination of test procedures to determine whether required 
testing objectives will be met. An examination of selected procedures 
is performed in which the test objectives and acceptance criteria as 
defined in the FSAR are compared to the actual test procedure. 

3. Examination of fuel loading and initial startup procedures. 
These procedures are also reviewed against commitments made in the FSAR. 

4. Review of test procedures on a selected basis for technical 
adequacy. NRC inspectors will review a test procedure on a step-by-step 
basis to verify that the system being tested can actually be tested in 
the manner described and that the test is valid technically. 



5. Witnessing of selected preoperational and power ascension 
tests and of fuel loading and initial startup to verify that these 
activities are conducted in accordance with the approved procedures. 

6. Review of selected completed tests to verify that the licensee 
has properly evaluated the test results and that the test results are 
valid and consistent with acceptance criteria. 

4. INSPECTION EXPERIENCE 

During the process of commissioning a nuclear power plant, problems 
are encountered. These problems can be the result of inexperience on 
the part of the licensee as he commissions his first plant or they can 
be equipment and/or design problems that are detected during the testing 
program. I will discuss some of the more common problems we have en-
countered in the preoperational and startup testing phases. 

4.1 Preoperational Testing 

1. The licensee has delayed writing and approving test 
procedures to the extent that systems may be ready for testing before 
test procedures have been approved. Since we require that tests be 
conducted using approved procedures, this creates an atmosphere of 
urgency in completing the procedures and results in an increased inspec-
tion effort to assure ourselves that the procedures implement the full 
intent and scope of the program. It is our policy not to have the 
issuance of an operating license delayed as a result of our inspection 
program; so when the licensee reduces the amount of time available for 
our inspection effort, the inspection effort must be compressed into 
this shorter time. This is disruptive of our overall inspection sched-
ule and can cause numerous scheduling difficulties. 

2. Delays in construction can also cause delays in the 
testing program. This can mean that when the licensee's scheduled fuel 
loading (operating license issue) date approaches not all systems have 
been tested, and many test deficiencies remain to be resolved. On some 
occasions such as this an operating license has been issued, but many 
restrictions are added to the license, limiting the licensee's activi-
ties until the restrictions are removed. In most cases, the license 
will only allow the licensee to load fuel into the core. Although this 
approach allows the early issuance of an operating license, it places a 
burden on the regulating agency in increased inspection effort to assure 
that all license restrictions are followed until the testing program has 
been completed. 



3. As part of our inspection program we require the wit-
nessing of portions of selected preoperational tests. We request that 
the licensee keep us informed as to the schedule of these selected 
tests. We also inform the licensee that he is not to hold or delay a 
test specifically for our inspection personnel to witness. This approach 
places the responsibility for following the test schedule with the NRC 
inspector, and since the test schedule is usually changing we can 
encounter problems with having an inspector available for witnessing a 
particular test. 

4. Major delays in completing the preoperational testing 
program have resulted when systems to be tested do not meet their test 
prerequisites. This can be such things as wiring systems not fully 
checked out, supporting systems not operational, or calibration not 
completed on all required instrumentation. These delays are generally 
caused by the licensee hurrying to get a license and taking shortcuts 
whenever possible, which may lead to further delay than if all prerequi-
site work was done correctly to start with. 

4.2 Startup Testing 

1. Our present regulatory requirements allow a licensee to 
make changes in his facility and procedures as described in the safety 
analysis report provided the proposed change does not increase the 
probability of occurrence or the consequences of an accident or malfunc-
tion of equipment important to safety that has previously been evaluated 
in the safety analysis report. This provision of the regulations has 
been used by some licensees as a basis for deleting specific tests from 
the power ascension program whenever the program is behind schedule or 
whenever the licensee concludes that the tests are not important or 
necessary to prove the plant capability. Although the regulations allow 
the licensee to do this, it was not the intent of the regulations to 
allow changes of this nature. As an example, consider a plant which is 
committed to a turbine trip test and a generator .load rejection test at 
100% power level. If the test program is running behind schedule, the 
licensee may sometimes attempt to save time by just performing one of 
the tests; so he does an evaluation to show that the turbine trip test 
can be deleted. This evaluation concludes that the generator trip test 
is nearly as severe as the turbine trip test in demonstrating plant heat 
removal capabilities, and, in addition, it proves the ability of the 
turbine governor to prevent an overspeed condition. 

We are presently looking into various ways to completely 
commit the licensee to his published test program without making any 
changes in the present regulations. 



2. A licensee commits to perform a power ascension test 
program as described in his Safety Analysis Report. This testing pro-
gram describes the tests that will be performed at specified power 
levels or testing plateaus. Generally there is no time limit placed on 
the power ascension test program. Once started the program runs to 
completion irrespective of a particular time period. In some instances 
the power ascension program has continued for more than a year. To 
ensure the safety of operations of the plant when continued operation is 
performed without completing the full power ascension testing program, 
the licensee must conduct a certain minimum level of testing to demon-
strate that safety-related plant systems and equipment meet design 
objectives and are capable of controlling the anticipated transients 
discussed in the FSAR. For example, if a plant were to run at 50% power 
for a sustained period and the turbine trip test for that power level 
had not been performed, the performance of that test would be one of the 
conditions for continued operation at that power level. 

3. Some problems that are identified during the power 
ascension testing program are generic in nature. During the conduct of 
the power ascension program at a Boiling Water Reactor (BWR), it was 
discovered that four pipe hangers supporting the 24-inch ring suction 
header for the Emergency Core Cooling System (ECCS) had failed and the 
header had sagged approximately six inches. Followup of the occurrence 
revealed that similar problems were in evidence at four additional BWR 
facilities which utilize a ring suction header. This problem had not 
been identified at the four other facilities and could be an indication 
that the licensees needed to re-evaluate the adequacy of their testing 
program. 

4. Often the testing reveals problems which were not antic-
ipated or previously identified. In one plant, the generator trip test 
was initiated by manually opening the output breakers. Unexpectedly, 
this caused a loss of power to all reactor coolant pumps (RCP) because 
an automatic fast transfer of RCP bus power from house to offsite supply 
did not occur. Subsequent review showed that the automatic fast trans-
fer only occurred if the output breaker opening was initiated by fault 
sensing relays. 

5. Another type of problem encountered in the commissioning 
of a plant results v/hen additional information not available at the time 
the construction permit was issued is discovered. In one instance, for 
example, a construction permit was issued for two units. During the 



construction phase, additional information relating to a geological 
fault was discovered which increased the seismic design requirements 
over those originally considered for the two plants. Resolution of the 
additional seismic requirements is currently in process. The first unit 
of the two unit facility has been completed, and fuel loading and subse-
quent operation are presently being held in abeyance pending decisions 
by NRC on the new seismic considerations. 

5. CONCLUSION 

Through the efforts of the current NRC inspection program, adverse 
impact of the identified problem areas has been minimized and maximum 
assurance that the facilities have been adequately tested has been 
gained. We are currently in the process of undertaking some changes in 
our present inspection program as we look ahead to the future growth of 
the nuclear industry. As you have already heard, in the near future, we 
will initiate a Resident Inspection Program at eight selected sites. It 
is planned to extend this program to all sites including those with 
plants in preoperational and startup testing. With the inspector on-
site, NRC awareness of facility status will be enhanced as well as our 
ability to respond to facility problems identified during the testing 
program. 

You also are aware that we are considering the concept of having 
NRC inspectors perform independent confirmatory tests at the licensee's 
site. The purpose of these independent measurements would be to verify 
that the licensee's management system is performing properly. It is 
expected that the concept of independent measurements will have appli-
cation during plant commissioning. 

Nuclear energy is a valuable element in America's overall energy 
program, and as this program expands, the Nuclear Regulatory Commission 
will continue to ensure that the health and safety of the public is 
maintained. We believe that this can be accomplished by ensuring that 
the commissioning of nuclear power plants is achieved through effective 
testing programs and inspection of these programs by the regulating 
agency. 



SESION III 

PROBLEMS AND PRACTICAL EXPERIENCE OF REGULATORY INSPECTION DURING 

COMMISSIONING. 

PANEL DISCUSSION 

CHAIRMAN: ECKERED 

ECKERED: All speakers in this session have given examples of experiences 

and problems. I suggest that we try to concentrate the discussion on 

these experiences and problems because we have not much time. We have 

already one question left from the presentation and that was concerning 

the paper by Mr. Figueras. 

VAN DATSELAAR: My question was concerning the problems to be faced when 

you have to apply some new codes as, for instance, the new issue of the 

ASME.11 to an old plant and which kind of problems your experience has 

faced. 

FIGUERAS: Of course, we have problems in implementing new regulations 

to old power stations. As in Spain we use the reference plant concept 

which normaly is referred to an American plant, in this conditions the 

type of technical standard to be applied for each power station is clearly 

defined. Then, the Spanish power station has to do the same, they have 

to apply ~the American regulation, except if in Spain there were other 

rules in force saying which of them had to be applied. In practice we 

depend a little bit on what the licencee wishes to apply. If he wants 

to stick to legality, there is no other way than let him do so. On the 

other hand, if he sees that the standards in force in Spain are covering 

automatic core inspection, according to the edition of 1974, in the last 

revision of ASME 1974 and still more in the addenda of 1975 and 1976, 

where ultrasonic methods are explained more in detail, for this automatic 

inspection, then, the licencee turns to these rules and then we can apply 

those rules. But if he wants to use the legally appliable according to 

the American standard, that is the one which must be applied. 
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BUERGO: This is a very important point in connection with the old light 

water reactors running for some years in Spain. I will mention to you 

the Zorita Plant, that is a pressurized water reactor, and the boiling 

water reactor at Santa Maria de Garona. For these plants we do not have 

the base-line inspections. On the other hand, we have problems because, 

for example, that plant doesn't have a room to store the necessary equip-

ment for ultrasonic inspection. This is in my opinion the case of 

different countries with old equipment and old power plants. We are very 

much interested to hear your opinion and how you are going to treat 

that problem. 

DOPCHIE: I would like to mention how we do it in Belgium. In Belgium, 

we have a full revision of each plant every ten years. In the mean time 

we let the utility just go, except if something dangerous would show up, 

of course. But if this is not the case, we let them go for ten years. 

After ten years we revise the whole thing. What will happen in ten years, 

I don't Know. 

LEWIS: I cannot talk about light water reactors, but I can tell you 

something of the gas-cooled reactors. The base-line inspection is com-

pleted before raising power, while the reactor is still in an inactive 

state. Then, every two years, the reactor is shut down for a full sta-

tutory inspection. These in-service inspections would then use remote 

close service television facilities into inaccessible areas of the reactor 

where these are provided. Of course, on the old magnox plants these fa-

cilities for in-service inspection are very primitive, but in the latest 

plants, the design must provide for proper facilities for in-service ins-

pection to be installed. We use the protographic evidence, to see that 

there is no unacceptable deterioration taking place, every two years. 

Of course, some parts of the plant are still availabe for direct inspec-

tion by inspectors, such as the border areas where contamination has not 
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reached a prohibitive level, and where working times up to one or two 

hours are permitted. But specially controlled procedures have to be 

used during the surveillance by the inspector, he has himself to be 

protected. Proper escape facilities and additional safety systems must 

be provided for him if he goes into these potential hazardous situations. 

But we do tend to want to use remote inspection facilities wherever pos-

sible. 

VAN DATSELAAR: I think that some of the problems just mentioned are ex-

perienced in our country in the application of, for instance, the ASME 

codes and the safety classification of the different systems. I think 

it is a question of more or less, first of all, backfitting, but secondly, 

you have to make a balance of comparison between the dose to the operator 

or the inspection personnel and the safety of the system. Maybe this kind 

of decisions are not that easy, but we feel that we have to balance the 

necessity of the inspection, and not by remote control because there is 

no opportunity for it, against the risk for the personnel itself. 

DOPCHIE: Mr. Lewis and I answered differently at the same question. Of 

course we have not an in-service inspection in Belgium just the same as 

it happens according to the latest edition of the ASME 11 before the 

plant is authorized. But, I was trying to say, I was answering at the 

question of backfitting. So, we do not have any backfitting for ten 

years in any respect which concerns the ASME 11 or any other problem. 

So, I want to make sure that there was not misunderstanding, but we have 

an in-service inspection, of course. 

FIRING: I would like to follow on the point which Mr. Servant touched 

upon during the previous session on the design, manufacturing and cons-

truction, and that is the fuel itself. We have heard a lot about the 
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conventional tésting and inspection, both during design, manufacturing 

and construction and now again during commissioning, but the behaviour 

of the fuel itself has been rather lacking. It would be interesting to 

hear what the licensing authorities do in this field. After all, a lot 

of the problems come from the fuel itself. 

LEWIS: In the U.K. the causes are very large. A fuel testing programme 

goes on in research reactors run by the United Kingdom Atomic Energy 

Authority or BNFL which is taking over the responsibility for fuel fa-

brication. If you think of the magnox system, where a fuel element is 

a single entity, a very careful testing of this fuel has been done not 

only during the commissioning programme prior to nuclear heating, but 

it continued during the life of the fuel. The performance of the magnox 

fuel and its operating conditions has resulted in a considerable exten-

sion to the irradiation life-time of the fuel in the reactor. Now, if 

you go on to the AGR fuel, here you have a fuel assembly similar to those 

used in the water reactors, a very large assembly of about 7 feet long, 

about 10 inches diameter, consisting in a number of fuel elements with a 

number of separate pins, 36 fuel pins per fuel element and 8 fuel elements 

per fuel stringer connected to a plug-assembly which contains the gas 

flow variation device at its top. This has presented a certain problem 

in the U.K. because the prototype tests did not reveal, I think, due to 

the fact that they did not use the full power parameters which would be 

met in the reactor, certain modes of variation which were damaging to 

the plug-assembly, not to the fuel, but to the plug-assembly. As you 

probably know from reviews given by the electricity authorities in the 

U.K., considerable delays in commissioning occurred due to the fact that, 

during the flow tests which I have referred to, where we have loaded fuel 

into the reactor and subjected it to conditions, particularly of flow and 

density, equal to or greater than the conditions which will be met in ope-

ration, apart from, of course, the high temperature. 
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This showed that a mode of vibration was introduced into the plug-assem-

blies which caused real damage to the flow and regulation devices and to 

modify 300 assemblies in each reactor, to take them out to modify, it 

was a considerable time consuming operation but it was done on site and 

when retesting them it s-howed that the gag devices, as we call them, 

were made stable under these very high operating conditions. From then 

on, it is proved that we have to monitor continuously the integrity of 

that fuel-assembly and we do that on every fuel assembly, so that, in 

bration which could cause damage, they are prevented from causing this 

damage and up to now this has been quite successful. So, there is an 

example of the precommissioning monitoring of the fuel and in the post-mo-

nitoring of the fuel during operation. 

Mr;.. CLEMENT: Je vais essayer de faire quelques commentaires sur ce pro-

blème de combustibles. Beaucoup de nos collègues qui sont dans cette 

salle savent toute l'importance que nous attachons à cette bonne tenue 

du combustible, ils savent que notre souhait le plus chèr serait qu'il 

n'y aille pas du tout de rupture de gaines pendant le fonctionnement. 

Malheuresement nous savons bien qu'il n'en sera pas toujour ainsi. Le 

problème qui se pose alors, est de savoir jusqu'à quel seuil d'activité 

en produits de fissi6n dans l'eau du circuit primaire nous devrons laisser 

faire les choses, nous devrons laisser la centrale continuer de fonction-

ner. Il est difficile de répondre à ce problème. Ce que je peux dire 

c'est que celé depend aussi de la phase de fonctionnement dans laquelle 

nous nous trouvons. Je m'explique: si par exemple, en cours de démarrage 

d'une centrale nucléaire, des essais ont montré qu'il serait intéressant, 

a court terme ou à moyen terme, d'aller faire des vérifications, d'aller 

faire des inspections, et bien, tout doit être fait pour que ces inspec-

operation, gags may be changed approached the threshold of vi-
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tions, ces vérifications se fassent dans de bonnes conditions et que 

l'on distribue pas des règles, si j'ose m'exprimer ainsi, d'une façon 

inutile. Donc, à ce moment là on peut être amené à demander à l'exploitant 

de maintenir l'activité de son circuit primaire très basse et même d'évi-

ter' de fonctionner avec la moindre rupture de gaines, donc de surveiller 

et d'avoir des moyens les plus efficaces possibles de surveiller une 

eventuelle augmentation des produits de fission dans le circuit primaire. 

SERVANT: Si vous permettez j'ajouterais peut-être un mot. Mr. Clément 

vient d'évoquer l'aspect curatif, peut-on dire, de ce problème concernant 

les combustibles. Cet à quoi je faisais allusion tout & l'heure, c'était 

l'aspect préventif, c'est-a-dire, la question de savoir quelle mesure il 

fallait prendre, quel programme de qualification de combustible par exem-

ple, il fallait mettre au point et avec quel type de surveillance, pour 

éviter dans toute la mesure possible les ruptures de gaines en function-

nement, c'est à quoi je faisait allusion, ça situe un peu en un mot le 

fonctionnement du reacteur auquel Mr. Clément se référait. 

COURVOISIER: I think it is easier not to interrupt the discussion by gi-

ving back the microphone without having said anything. Mr. Servant has 

already asked the question which I wanted to ask. What should be done, 

just taking up the question of Mr. Tendier, shouldn't we go a little more 

into the domain of checking the fuel? I might ask, is the fuel really a 

throw-away part of the whole business, of the whole plant, so that we can 

disregard it?. 

ECKERED: I'm not sure that we will be able to answer the question. It 

is so interesting and valuable that the fuel problems are taken up but 

we still have some questions on the experiences raised by the speakers. 

We have, I think, a lot of valuable things to discuss. 
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G. BERNAL: I should like to comment a little bit or what we do in Spain 

in relationship with the inspection of irradiated fuel when the power 

station is in reload period. 

As you know, we have two types of LWR's. In Garona where we have a 

BWR, during each reload we analyse the 400 fuel elements by the "sipping 

in core"technique. The inspection gives a big importance to these kinds 

of tests. The time spent on the inspection of 400 elements is about a 

week. The regulatory inspection is not carried out during the whole week, 

but there are certain parts which we consider of big importance. The 

first of them, the most important for me, is to check that the analyti-

cal laboratory is in proper working condition, that it's not contamina-

ted, and it is very important that the multicanal equipment is perfectly 

calibrated for the isotopic analyses of the water recovered. We have 

already several years of experience and a number of elements have been 

rejected following this procedure. At the beginning, I don't remember 

now the exact number, there were a lot of them, rejected because the 

first elements used in Garona, we call them 7 x 7 did not behave proper-

ly and developed some failures. This year the Garona station had to 

reject 19 fuel elements following this procedure. At the moment there 

are no elements of the so called "old type" and they are now of the 

8 x 8 type. 

On the other hand, in the PWR "José Cabrera" station the fuel inspection 

is done by underwater TV cameras and this is the only inspection being 

done there. About one third of the fuel during reload period is picked-

out and the remaining two thirds is inspected with underwater TV cameras. 

All this is recordered in videotape so that in the coming inspections we 

can have a comparison method of a determined fuel element inspected. 
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ECKERED: I would like to raise one of the questions mentioned by the 

speakers and see if the panel has any comment on it; that is what was 

said by Mr. Backström about the problems of lack of personnel with ope-

rating experience on power plants. I know that some of the other 

speakers commented on that when we prepared the morning session. Is 

there somebody in the panel who would like to say something about it 

right now?. 

LEWIS: For the recruitment of inspectors from the electrical utilities 

of the U.K. Atomic Energy Authority, of course we would prefer people 

with a plant operating experience, but, although I am myself an ex-ope-

rator -four years on a nuclear power plant - and I find this very useful 

in discussing operational problems with the licensees, there is no reason 

why properly qualified engineers of other disciplines cannot gradually 

acquire this knowledge and expertise equally well. It is a case of what 

is available and what salaries you are prepared to pay an inspector in 

comparison with public utilities. If your conditions are more favourable, 

you get a large number of inspector applications. If they are less fa-

vourable,! am afraid you have to suffer the consequences. It is a case 

of what you are prepared to pay for what you get. This is a matter for 

each authority to think about. 

VAN DATSELAAR: We have only a rather poor experience because o.f the li-

mited number of power stations, but for the inspectors we require nuclear 

experience and we try to attract them either from a research institute 

or from the nuclear power station itself. 

GRIER: I want to say first, that there are two types of inspectors, one 

is the specialist and the other the generalist. In connection with spe-

cialists, we are looking for the special engineering disciplines. Cer-
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tainly, I think, an operating experience is not necessary. When we are 

looking for generalists, or project type inspectors, we feel that operating 

experience is important and in our earlier recruitment there was a requi-

rement of the order of 5 years experience in operation. We do have this 

on the National Laboratories, the production reactors operated by the 

Atomic Energy Commission, where we started our programme initially. We 

now get a number of our inspectors from the nuclear Navy and we made 

exchanges in operating reactors there. Particularly, I think in the area 

of commissioning, part of the programme that we are discussing now, it 

is important that inspectors, the principal inspectors« have operating ex-

perience; I think we have put the most experienced inspectors in this 

phase of the programme, I have to say that we are presently hiring less 

experienced inspectors and we increase our effort in in-house training. 

We have faced this problem of salary, if you will, having gone too high 

in terms of what we must pay the inspectors, on what level we recruit. So, 

we are making an effort to go to less experienced inspectors, and maybe, 

even some without experience. We are going to full scale in-house 

training programmes to train inspectors. 

COURVOISIER: I am afraid that this is not the last word, it is a very 

delicate question. Politicians, once in a while, have the funny habit 

of giving you a heavy task but not the means to carry it out. What 

are your colleagues doing in case you should do inspections and you do 

not have enough personnel to do it? Are you just padding down on your 

demands on the inspection programme in order to make those ends meet? Or 

are you giving the utility a call:"please shut down, we do not have time 

to inspect you as we should at this point in time?. Well, we will inform 

you once we can come to see you". 

Eckered: End of session. 
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Conclusions of Session IV 

Specific problems and practical experience on regulatory ins-

pection during operation. 

/// - /// 

The first three papers are of a general character and 
are related to experience during operation in Spanish, U.K. and 
U.S.A. power plants respectively. 

Particularly, they presented lists of incidents and 
safety-related occurrences in the plants, together with special 
forms to be transmitted for information to the Regulatory Bodies. 

The other three papers dealt with more specific questions 
such as pressure tests made at Chooz power station after ten 
years of operation, filter and leakage tests made in Italian 
nuclear plants, and management of experience gained from safety-
related occurrences in Swedish power plants. 

Following the presentation of each paper, there have 
been some questions for a better understanding of the paper it-
self. At the end of the session, a Panel was held in which a 
discussion took place streaming the main points which arose from 
the Session. 

A list of the main arguements discussed is: 

1 - Need, duties, powers and composition of the Safety Committee 
in a nuclear plant. 
It turned out that in some countries the Safety Committee is 
made only of people of the licensee's staff, and in some others 
experts from outside are called on to join the Committe when 
a particular decision has to be made; sometimes people from 
the Regulatory Body participate as observers to the Committee 
meetings. 
Generally, this Committee has no powers to make decisions 
involving substancial and safety-related changes to the 
technical specifications, but its function - which has been 
recognized to be very important - i s simply to give advice 
to the Station Superintendant. 

2 - Interest was shown for safety problems of old plants approach-
ing the end of their design lives. 
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3 - Sometimes the results of the inspection are discussed with 
the licensee and then the Regulatory Body sends a written 
report to the licensee. Sometimes inspectors report direct-
ly to their Authorities for appropriate actions. 

4 - Specific questions have been put regarding technical problems 
arisen from filter tests. 

5 - A rather general discussion was held about health protection 
problems related to operation experience in nuclear plants. 
A better knowledge of the dose could also lead to improve-
ments in the design and operation of the plants. 

6 - In connection with information on occurrences, it was noticed 
that even minor events not always and not necessarily relat-
ed to safety could be if importance as feed back for a better 
design and operation 



INSPECTION DÜRING OPERATION OF A NUCLEAR POWER PLANT IN SPAIN 

R . Gutierrez Bernai 
Junta de Energfa Nuclear 
Madrid (Spain) 

La présente Comunicaciân resume las actividades de control y 
vigilancia asf como los resultados de la explotacitfn de las 
très centrales nucleares en funcionamiento actualmente: JOSE 
CABRERA, SANTA MARIA DE GAROÎÎA, y VANDELLOS. Las» dos primeras 
funcionan con agua ligera pero con diferentes caracterfsticas 
de presi<5n y ebullici<5n y la ter cer a funciona con gas grafito. 
Esta comunicaciôn analiza los principales aspectos de la ex-
periencia obtenida con estas très centrales, bajo el punto de 
vista de inspecciôn. 

The present Report summarizes the control and surveillance 
activities, as well as the operating data and results of the 
three nuclear power plants presently in operation: JOSE CA-
BRERA, SANTA MARIA DE GAROÎÎA and VANDELLOS. The first two 
are light-water type, with different pressure and boiling 
characteristics and the third is of the gas-graphite type. 
This report analyzes the main aspects, from an inspection 
point of view, of the experience obtained in these three 
plants 



INTRODUCTION 

The present report summarizes the control and 
surveillance activities, as well as the operating data 
and results, of- the three nuclear power plants.presently 
in operation: JOSE CABRERA, SANTA MARIA DE GARO^A and 
VANDELLOS. The first two are light-water type, with 
different pressure and boiling characteristics and the 
third is of the gas-graphite type. This report analyzes 
the main aspects, from an inspection point of view, of 
the experience obtained in these plants. We are summar-
izing on chart 1 the main characteristics and reference 
data of the power stations in operation. 

SURVEILLANCE AND CONTROL 

Maximum safety and availability in a nuclear 
power plant can be obtained if the surveillance and 
maintenance measures during the operation are strictly 
carried out. In this regard, the following points should 
be given special consideration: 

« 

- Fulfillment of all of the terms indicated in the operat-
ing authorization. 

- Fulfillment of the safety regulations and criteria 
during operation. 

- Periodic inspection and checking programs, especially 
in-service inspection of nuclear steam supply system. 

- Evacuation program of radioactive waste into the 
atmosphere and its effect on ecology in the surround-
ing area. 

- The refueling program. 
- Analysis of the radiation dose received by the personnel. 
- Analysis and evaluation of simulated emergency situations. 
- Periodic revision of the preceptive documents regulat-

ing the operation of the plant whicl* according to the 
Regulations on Nuclear and Radioactive Installations, 
effective, presently, are the following: 

- Safety Report 
- Operation Regulation 
- Operation Specification 
- Radiological Protection Report 
- Emergency Plan 

During the commercial operation stage of the plants 



TABLE I 

»MAIN CHARACTERISTICS & REFERENCE DATA OF THE OPERATING NUCLEAR POWER PLANTS 

NUCLEAR POWER PLANT 

SITE 

APPLICANT 

Œ A C T O R TYPE 

'HERMAL POWER (Mw) 

ÏROSS ELEC. POWER (Mw) 

ÏET ELEC. POWER (Mw) 

»RELIMINARY PERMIT DATE 

ONSTRUCTION PERMIT DATE 

STARTING DAY OF WORKS 

- PROYECT MANAGER 

- CONTRACT TYPE 

- CONTRACTOR 

- ENGINEERING 

- CIVIL WORKS 

- MECHANICAL INSTALLATION 

- ELECTRICAL INSTALLATION 

PROVISIONAL OPERATING PERMIT DATE 

IRST CRITICALITY DATE 

'IRST ELEC. GRID CONNECTION DATE 

COMMERCIAL OPERATION DATE 

JOSE CABRERA 

Almonacid de Zorita 
(Guadalajara) 

UNION ELECTRICA, S . A . 

PWR (Westinghouse) 

510 

160 

153* 

27/3/63 

24/6/64 

6/6/65 

Tecnatom, S . A . 

TURN KEY 

Westinghouse Electric 

Gibbs and Hill-Eptisa 

Entrecanales y Tabora 

Nervi^n - Spie 

Abengoa 

24/5/68 

30/7/68
 f 

17/7/68 » 

Febrero 1969 

SANTA MARIA 

DE' GAROfiA 
Valle Tobalina (Burgos) 

NUCLENOR, S . A . 

BWR (G.E.) 

1380 

460 

440 

8/8/63 

2/5/66 

Septiembre 1966 

GESTCO 

TURN KEY 

GESTCO 

Ebasco-Auxiesa 

Entrecanales y Tabora 

Nervi £n-S pi e-Mannesman 

Sade, S . A . 

30/10/70 

15/11/70 

2/3/71 

Mayo 1971 

VANDELLOS 

Vandelläs (Tarragona) 

HIFRENSA 

Grafito-Gas 

1670 

500 

480 

21/4/67 

21/6/68 

Julio 1967 

HIFRENSA 

TURN KEY 

Socia 

Socia 

Campenom-Bernard 

Socia 

Socia 

9/2/72 

10/2/72 

19/5/72 

Agosto 1972 



the control and surveillance during their life is carried 
out by means of two types of checking: normal control 
checking and special checking* 

The normal control checking tries to verify 
if the plant is. operating within the limits and conditions 
approved by the Authorities and reflected in the plant's 
preceptive documents.* 

The special checking refers to verifications 
which the plant must carry out throughout its existence 
in order to be aware of the condition of its components 
regarding nuclear safety; pressure barrier components in 
the primary circuit, fuel elements and internal components 
in the vessel. This refers to in-service inspections 
which are basically carried out by means of non-destruct-
ive test techniques: direct and remote visual examination, 
hydrostatic tests, penetrant liquids, radiographs and eddy 
current test. 

The results of the inspection are stated in the 
Inspection Certificate by triplicate; one of the copies 
is sent to the Provincial Delegation of the Ministry of 
Industry where the plant is situated, another copy is sent 
to the JEN and the third one is given.to the utility or to 
the person who, representing the utility, has been present 
in the inspection. At any case the utility is invited to 
be present at the inspection and sign the Certificate. 
This signature gives the utility the right to state the 
facts and opinions that he may find pertinent. 

On the other hand, the plant's performance is 
also controlled by means of analyzing periodic and non-
periodic reports which are sent by the plant in compliment 
with the administrative regulations, included in the operat 
ing specifications which refer to the organization and 
administrative procedures required to operate the plant, 
from a nuclear safety point of view. The administrative 
regulations refer specifically to the organization, operat-
ing regulations, registration and filling of information, 
administrative actions which are to be taken by the owner-
operator in case of abnormal situations ocurring during 
the plant operation or if any one of the imposed safety 
limits are exceeded, as well as the content and frecuency 
of the technical reports related to the plant which should 
be sent to the Administration. 

In accordance with these administrative regul-
ations, there will be a Nuclear Power Plant Safety 
Committee and a Nuclear Safety Owner's Committee. 



The mission of the first Committee is to counsel the Plant 
Superintendent regarding technical problems related to : 
operation, reactor engineering, chemistry and radiochemistrj; 
metallurgy and radiation damage, instrumentation and con-
trol, periodic inspection of the components and radiolo-
gical protection to the extent in which they affect the 
plant's nuclear safety* The missions of the second Committee 
are as follows: to .evaluate the plant's operation and 
verify if this operation fulfills the terms of the opera-
tion permit; to periodically check the plant's official 
documents; to evaluate and approve the proposed changes to 
the operating permit, for their presentation to the 
Administration and evaluation and analysis of abnormal 
situations or situations which have resulted to exceed the 
safety limits and inform the Administration accordingly. 

The Inspection will verify if each plant is ful-
filling the above mentioned administrative regulations, 
check files and registers, as well as the contents of the 
Minutes of meetings held by the Plant's and Owner's 
respective Committees on Nuclear Safety, as well as the 
frequency of these meetings. 

The monthly operation reports should contain, as 
a minimum, the information attached in Annex I . Annex II 
shows the formats used by the inspectors for monthly 
control and follow-up of the plants in operation.Attached 
is a list of the information which the non continuous 
refueling plants must submit to JEN (Annex III). 

OPERATOR'S AND SUPERVISOR'S LICENSES 

Under a safety point of view, the fact that a 
nuclear power plant is well designed and built is not 
enough* It must also be run properly. 

In Chapter I of the Regulations for Radioactive 
and Nuclear Installations, the necessary requisites for 
obtaining these licenses are established* These Regula-
tions also point out -the obligation of a specific tittle 
for being Supervisor of the Radiation Protection Service 
proving his capacity of the responsibility which this 
position involves. 

These licenses and tittles are issued by the 
Nuclear Energy Board (JEN) to those who personally request 
same and who, having the recommendation of tittle-holders, 



can justify before a special Board created for this purpose, 
that they are worthy of same. 

In addition to a basic knowledge, those who 
request a license must demonstrate their specific knowledge 
related to the safety measures of the installation they 
will handle; this knowledge must include both technical and 
administrative aspects of safety. Guidebook GSN-02/76, 
issued by JEN, establishes the necessary requisites for 
obtaining and using of the operation licenses of nuclear 
power plants. 

Experience has shown that to check the files, 
prepare Inspection questionnaires, correct and classify the 
tests carried out and draw up reports for each nuclear power 
plant represents a great deal of work. This effort will be 
increased considerably in the near future, in view of the 
number of nuclear power plants foreseen in our Country. 
Chart 2 shows the number of operator and supervisor licen-
ses which have been granted for each nuclear power plant 
in operation. As we can see from this chart, there is a 
limit to the nunfoer of licenses granted (operators and 
supervisors) corresponding to the starting-up of nuclear 
power plants. However, even if no nuclear power plant 
would be commissioned, tests are given every year for 
granting licenses and this situation will probably remain 
unchanged in the future. 

The average effort required for granting a licen-
se, per installation, is estimated at one week per man. 
This job consists in negotiating the necessary proceedings, 
prepare the theorectic examination, performing and correct-
ing it and proceed with the practical examination in the 
installation itself. Based on an average of five license 
requests per year^ distributed among the three plants 
presently in operation, and without taking into consider-
ation the first start-ups, we arrive to the conclusion that 
an effort of 5 weeks per man per year is required. This 
job is basically carried out by the Inspection service. 

The effort required to grant operator licenses 
for the Almaraz and Lemoniz (1978) units is estimated at 
20 hours per man, this job being basically carried out by 
the Inspection service. 





4. EXPERIENCE ACQUIRED DURING THE OPERATION OF THE PLANTS 

4=. 1 JOSE CABRHIA Nuclear Power Plant 

This plant is located in the municipal 
boundaries of Almonacid de Zorita, in the Guadalajara 
province, on the left bank of Tagus River, between the 
Bolarque and Zorita dams, taking the necessary water 
for its cooling system from the latter. In a straight 
line, the distance from the plant to Guadalajara is 
40 Kms and to Madrid 66 Kms. 

The plant started its commercial operation 
in February 1969 and the operating results are consider-
ed as satisfactory. During its existence, several steps 
have been taken to solve the problems which have arisen 
being basically the following: leaks in the pressurizer 
safety valvesj breaks in the piping in the area where 
the pressure is reduced between the primary system and 
the chemical and volumetric control system; losses 
through the controlled release valves; leaks in the 
charging pump; also the play existing between the 
joints in the core's vertical plate baffles was reduc-
ed and it is estimated it was the cause of crack in 
some rods of fuel near to the joints, by vibrations of 
the same rods. During the shutdown for the second re-
fueling, this play was reduced and until now no abnormal-
ities have been observed. The availability of the vital 
bar was improved, and therefore the frequency of sudden 
outages has been reduced by installing a second static 
inverter in parallel to the one that existed between 
the vital bar and the continuous bars. The liquid waste 
treatment system has also been improved by increasing 
the concentrator/évaporator efficiency and at the same 
time improvements are also being carried out in the gas 
treatment system, installing additional filters and 
retainer tanks, before discharging the gases into the 
atmosphere. 

In general, the fuel performance has been good 
thus allowing us to reach a burnup comparable to those 
indicated in established design patterns. In the in-
service inspection carried out, no rod collapse or other 
effects related to densification were detected. Six 
refueling have been carried out and up to now a total 
of 134 elements (spent fuel) have been extracted. 



4.1.1. In-Service Inspections 

Six inspections have been carried out 
coinciding with the refueling in 1971> 72, 73, 
75,.. ,76 and 77> in additional to a pre-operational 
(fingerprint) inspection. By means of non-
destructive tests, several defects were discover-
ed in the primary circuit components,,such as a 
reflector located near the welding with the 
steam generator's inlet nozzle, in the hot line, 
interpreted as shrinkage in the tube manufactur-
ing and a reflector, found in the 1973 inspect-
ion, in the vessel cover, which had been evaluat-
ed , at the beginning, as an 85 x 10 mm crack 
caused by lack of fusion at the welding edge. 
Later, in 1974, it was concluded that this was 
divided in two parts , 65 x 10 and 25 x 10 mm 
with ä 5 mm separation between them. Finally^ 
in 1975* it was again inspected — following 
the 1974 Edition ASME Code rules and using seve-
ral ultrasonic units belonging' to the firm 
MATEVAL of United Kingdom — and it was conclud-
ed that this was a sole reflector of 85 x 4 mm 
located on a 25

s

 incline to the welding axis 
plane, without specifying its cause, as the 
ultrasounds indicate a value of 50% less on the 
Distance-Amplitude Curve (DAC), nor the area 
where it is found (base metal, welding or zone 
affected by the heat, HAZ). In view of these 
circomstances , the plant's owner has decided to 
inspect this area during each refueling stoppage 
in order to evaluate the possible growth of the 
crack, using the 1975 inspection as a basis for 
comparison. 

The biggest problem existing in this 
nuclear power plant regarding to in-service ins-
pection is its age, built in the 1960-1970 deca-
de, generating difficulties for using the non-
destructive test techniques. In addition, 
during construction these requirements were not 
taken into account and there are areas where 
access for carrying out non-destructive tests, 
required in the ASME Code, is very difficult or 
impossible and, as a consequence, components 
which are essential for the plant's existence 
will have to remain unexamined for over 10 years. 

With reference to the steam generator, 



annual eddy current tests are being carried out 
in the tube bundle for the last 3 years and, to 
date, only 3 tubes of the 2604 contained in the 
steam generator have been plugged. These favor-
able results are due to the special care taken in 
the chemical properties in the secondary circuit, 
which is regulated with phosphate.treatment. 

4.2. SANTA MARIA DE GAR0&A nuclear power plant 

It is located on a turn in the Ebro River, 
near Santa Maria de Garofia, in the province of Burgos, 
at the tail-end of the Sebr<5n reservoir, from which 
gets its coolant water. 

The plant started commercial operation in 
May 1971 and up to the present time it has proved to 
be an overall reliable plant. Its yield can be 
considered as acceptable compared to other similar 
plants. The most important outages and limitations 
corresponded to the main turbine steam regulation 
system, to leaks produced in the fuel cladding and to 
several failures in the plant's conventional components. 
The power regulation systems by means of control rods 
as well as by recirculation flow variation, have 
given a good performance. The liquid waste treatment 
system, in t3ae initial project proved to be insufficient 
and therefore the plant has improved this system by 
adding a new evaporator and additional tanks and their 
corresponding pipe networks, valves and necessary 
equipment which has represented a reduction in the 
liquid wastes of a factor of ten, approximately. For 
the same reason, the plant has installed a new gaseous 
waste treatment system (off-gas) which has already 
been put into service, decreasing the chimney dis-
charges by a factor of 50. The plant has built a new 
solid waste warehouse,capable of temporarily storing 
material corresponding to five years of operation. 

The fuel performance has been one of the main 
problems. Until now, the number of refuellings has been 
6, of which a total of 430 spent fuel elements have been 
extracted. Small perforations in the fuel clad produced 
leaks of fission products which increased the activity 
of the gases expelled through the chimney , as well as 
the specific activity of the coolant and, as a conse-
quence, the radioactive liquid wastes. 

During the programmed outage for refueling 



and in-serviûe inspection, corresponding to 1977> 
when disassembling the spargers, an erosion pheno-
menon was detected in three of the four transition 
rings (safe end) of the feed water system. 

. .This erosion phenomenon appeared in the 
zones of contact between the transition rings (safe 
end) and the thermal sleeves. The deep of the erosion 
in one of the safe end was about 9 mm and in the 
others about 1 mm. It is supposäd that the erosion 
has been produced by the pass of the water through the 
thermal sleeves and the transition rings. 

The utility presented to the Administration 
two options of welding: through the temper bead tech-
nique, which does not require a later thermal treat-
ment and through the tungsten arc technique (TIG) 
with a later thermal treatment. 

The second option was adopted after the 
comparison between the theoretical results of distribu-
tion temperature and thermal efforts, carried out by 
GENERAL ELECTRIC, and the experimental values of 
temperature, carried but by COOPER HOT WORK ESPANOLA, 
obtained in a mock-up to real scale. 

Actually, the repair has been finished and 
non-destructive tests have been carried out. This 
repair implied a shutdown of about 3 months. 

4.2.1. In-service inspections 

In this BWR—3 type plant, up until 
1977 the owner carried out 7 inspections, 
including the 1970 pre-operational one (base-
line ultrasonic inspection). In addition, in 
October 1974> and independent of that year's 
shutdown for refueling, an in-service inspection 
was carried out to observe the condition of the 
4" bypass tubing of the recirculation circuit 
as a consequence of the cracks observed in the 
American plants in DRESDEN, QUAD CITIES and 
MILLSTONE. The results were positive, in other 
words, no defects were found. 

As in the case of the JOSE CABRERA 
nuclear power plant, this plant was designed and 
built before Section XI of the ASME Code was 



established and, as a consequence, accessibility 
for inspection has many limitations. In some 
cases they are due to physical impossibility 
inherent to the design and in others to the 
radiation doses associated with the work requir-
ed -for uncovering the element to be inspected 
and to cover it again. For example, the free 
space between the vessel wall and the concrete 
shielding is about 11 cms. and there is no 
access to the vessel's skirt-support. There-
fore, these components can not be inspected 
until the non-destructive test techniques im-
prove and new devices are marketed in smaller 
sizes. 

Regarding the results obtained during 
the inspections, these can be considered as 
correct. Although during the 1973 outage 
the nozzle (safe end) Nil failure was not dis-
covered in the return line of the control rod 
system (in which in December 1973 a crack of 
some 60 mm, in lenght, had been detected 
through which primary coolant was leaking and 
this was repaired by replacing the safe end), in 
the 1977 non-destructive tests, the mentioned 
erosion phenomenon was discovered in the safe-
end of the N4 nozzles, of the feed water circuit. 

4.3. VANDELLOS Nuclear Power Plant 

33± is located on the Mediterranean coast, in the 
municipal boundary of Vandelltfs, in the Tarragona pro-
vince, and it uses sea water for its cooling system. 

The plant started its commercial operation in 
August 1972 and, in general, its performance has been 
satisfactory up to the present time. The plant's non-
availability can be traced to the very sophisticated 
instrumentation found in this type of plant, with a 
large number of small components. The loading machine 
and, in general, the fuel maintenance device have requir-
ed a considerable maintenance effort. It was necessary 
to install new diaphragms (flow regulators) in the 
steam generating towers, in order to maintain the most 
homogenous temperature distribution in the reactor. 

Since October 1973 there have been several 
leaks produced in the steam generator. The number of 



leaks found out until the present time is of 19* the 
last one on October 1976. During the last year, the 
plant carried out a programmed shutdown for one month 
to make a general revision of the plant. Special 
attention has been given to the steam generator leaks. 
For this purpose, four windows have been opened on the 
north wall of tower number 27, making possible a gamma-
graphic analysis of 120 elbows. At the beginning, we 
concluded that it was a phenomenon of erosion-corrosion 
at the elbows where the soldering is located,according 
to the course of the fluid, before the elbows, and 
that the inner rugosity could produce an increase on 
the speed of the water circulation when being steamed. 

The plant has descended the zone of steam-
ing as well as its maximum level of power which, at 
present, is about 90% of the nominal power. 

During 1977> breakings in 19 irradiated fuel 
elements, stored at the pools, have been detected.After 
examination in the hot cell they have been dully pack-
ed and stored again in the pools. 

It has been estimated that these breaks have 
been caused due to a long storage in the pool. 

Also, it has been detected a break in a fuel 
element of the reactor through a numbering increase in 
the burst pin detection system. This element was 
taken out of the reactor, examined in the hot cell and, 
properly packed, stored in the pools. 

4*4* Comparative summary of the three plants 

On chart number 3, a comparative summary 
of the three plants in operation is shown, in relation 
with the gross electric production. Your attention is 
called to the fact that in the calculation of the per-
centage of the produced energy it has not been deduct-
ed the time spent in the different refueling periods 
and the in-service inspection periods. 

EFFORTS CARRIED OUT 

On an average, the minimum effort required to 
prepare an inspection is estimated at one week per man and 



TABLE I 

GROSS ELECTRICAL ENERGY PRODUCTION 

1.968 1.969 1.970 1.971 1.972 1.973 1.974 1.975 1.976 

GROSS ENERGY 
PRODUCED 
LOAD FACTOR 

GWh 
% 

GWh % 
GWh % GWh % 

GWh 
* 

GWh 
% 

GWh % GWh % 
GWh % 

JOSE CABRERA 
56,1 

(1) 

830,4 

59,1 

923,7 

66,0 

1006,3 

71,9 

896,5 

64,0 

917,3 

65,5 

1073,3 

76,5 

! 

1.134 

8l,0 

LI 09 

79,2 

SANTA MARIA 

DE GAROftA 

2064,6. 

(2) 

2.126,2 

52,7 

2.480,7 

61,5 

2.373,2 

58,8 

2.903 

71,9 

3.020 

74,8 

VANDELLOS 

1185 

(3) 

3.147,0 

71,8 

3.770,5 

86,1 

3.506 

80,0 

3.424 

78,2 

(1) GRID CONNECTION ON JULY 68 

(2) GRID CONNECTION ON MARCH 71 

(3) GRID CONNECTION ON MAY 72 



the job of carrying out the inspection and preparing the 
corresponding report at two weeks per man, which amounts 
to an estimated total effort of three weeks per man for 
each inspection. 

The yearly average effort required to analyze 
the periodic and non-periodic reports for a plant in 
operation is estimated at 15 weeks per man. 

Therefore, and in accordance with the above, 
based on six inspections per year' for one plant, the 
total effort is as follows: 

Weeks per man/year 

Inspection preparation. 6 

Inspection and report 
preparation. 12 

Analysis of periodic and non-
periodic reports 15 

Operator and supervisor testing........ 2 

TOTAL 35 

For a proper control at the present plants in 
operation, we estimate that the minimum number of inspections 
per plant and per year should be six, under normal operation 
conditions, and thus the minimum effort required per plant 
and year is 35 weeks per man, as indicated in the above 
figures. 

However, this effort has not been achieved, due 
to a lack of inspection personnel in all the plants, every 
year. A list of the number of inspections carried out by 
year, for the three plants in operation, is attached (fi-
gures 1, 2 and 3)* 

ORGANIZATION 

The organization considered as the most suitable 
is presented in Figure 4» where is indicated the number of 
inspectors, bearing in mind that this chart covers the 
period up to the time when the first units in Almarz and 
Lemoniz (1978) will start operation. 

The job descriptions for the different positions 
are outlined below: 



1. CHIEF OF INSPECTION GROUP IN NUCLEAR INSTALLATION IN 
OPERATION 

Coordination and supervision, following the 
instructions received from the Operative Inspection Unit 
Chief, of the inspection to be carried out in nuclear 
installations during nuclear tests, temporary and defi-
nite operation, including: 

- Verification of fulfillment of the technical operating 
specifications and other preceptive documents. 

- Evaluation of the periodic and non-periodic operation 
reports. 

- Participation in the Board which grants Supervisor and 
Operator licenses. 

2. INSPECTOR IN CHARGE OF THE NUCLEAR POWER PLANT 

Coordination, supervision and inspection, 
following the instructions received from the Group 
Chief, for supervision during the start-up and operation 
of the nuclear power plant to which he has been assigned 
as well as evaluation of the periodic and non-periodic 
reports of its operation. Collaboration with the 
Inspectors in Charge. 

3. INSPECTOR SPECIALIZED IN NUCLEAR TESTS 

Coordination, supervision and inspection, follow 
ing the instructions received from the Group Chief, of all 
tests related to the core both for nuclear power plants 
in commercial operation as well as those which are in the 
starting-up stage. Study of the documentation related to 
this speciality. Collaboration with Inspectors in Charge. 

4. INSPECTOR SPECIALIZED IN IN-SERVICE INSPECTION TECHNIQUES 

Coordination, supervision and inspection, 
following the instructions from the Group Chief, of all 
the activities related to in-service inspection both 
for nuclear power plants in commercial operation as well 
as for those in the construction stage (reference ins-
pection) . Study of the documentation related to this 
speciality. Collaboration with Inspectors in Charge. 

5. INSPECTOR SPECIALIZED IN RADIOLOGICAL PROTECTION 

Coordination, supervision and carrying out 
steps in accordance with instructions received from 
the Group Chief, related to radiological protection 



in the nuclear power plants in commercial operation. 
Inspection visits during simulated emergency situations 
as well as study of the documentation related to this 
speciality. Collaboration with the Inspectors in 
Charge. 

6. INSPECTOR SPECIALIZED IN MAINTENANCE 

Coordination, supervision and inspection, 
following the instructions from the Group Chief, of the 
activities related to maintenance, both electrical and 
mechanical in the nuclear power plant in commercial 
operation. Carrying out and maintenance of a technical 
file corresponding to preceptive tests carried out in 
the various nuclear power plants. Collaboration with 
the Inspectors in Charge. 

CONCLUSIONS 

The experience obtained in the inspection of the 
three plants in operation allows us to present the follow-
ing conclusions, as a summary: 

Regarding the plants 

1.- The operation results of the three plants can be consider 
ed as satisfactory. 

2.- The three plants are operated by staff judged as 
responsible. 

3.- We consider necessary that utilities of the three plants 
keep, independently of the usual operation staff, 
another group acting as a technique help to the plant, 
specially in subjects related to the in-service ins-
pection, refueling and quality assurance. 

4.- The verification in the carrying out of periodic tests 
by the plants, has given as a result .the permanent up-
to-date of the technique files of the plants. 

5.- It is considered of great interest to carry out periodic 
revisions to the preceptive documents of the plants as 
well as technique meetings for discussion of problems 
which may arise. 

Regarding the inspections 

1.- The diversity of technology used in the three plants, 
implies a great effort on the training of inspectors. 



2.- It is considered as 6 the minimum number of yearly 
inspections for each plant, in normal operation 
conditions. 

3.- It is necessary an Inspector in Charge responsible both 
for each plant and a group of specialized inspectors on 
several techniques. 

4.- The training and up-to-date of inspectors' knowledge, 
are of a great importance and this implies a consider-
able effort. 

5.- The interchange of experience, on an international 
basis, should be increased and therefore we believe 
that the meeting we are helding now is of a great 
value and importance. 



ANNEX I 

Minimum information to be contained in the monthly operation 

report : 

Nuclear 

Energy 

Outages 

a) Number of hours during which the reactor has 
been critical. 

b) Number of times the reactor reached the critical 
stage. 

c) Fuel burning degree 

d) Estimated energy reserve. 

a) Total time during which the alternator has been 
synchronized. 

b) Gross thermal energy generated 

c) Gross electric energy generated 

d) Net electric ener.gy generated 

e) Load factor 

f) Operation factor 

g) Non-availability factor 

a) Planned outages 

b) Non-programmed outages 

c) Duration of outages 

d) Cause of the outages 

Operation and maintenance 

a) With reference to the systems and components planne4 
to prevent or reduce the consequences of nuclear 
accidents. 

b) List of abnormal occurrences 

c) Summary of the chemical and radiochemical conditions 
in the plant's systems. 



d) Results of the tests carried out and summary 
of same. 

Radioactive liquid wastes 

a) Activity, in curie, contained in each discharge 
and total discharged activity during the month. 

the dissolvent water per discharge and of the 
dilution water used during the month. 

discharge canal uu.uj.cu* 

d) Hour, date and value of the maximum concentra-
tion freed during the month at the discharge 
canal outlet. 

e) Results of the isotope analyses. 

a) Total activity, in curie, discharged during the 
month, indicating separately the values corres-
ponding to noble gases, activation gases, 
halogens and particles. 

b) Hour, date and value of maximum activity freed 
during the month, expressed in curie/sec. 

c) Results of the isotopic analyses carried out. 

d) Total activity, in curie, of discharged tritium. 

a) Total volume in m3 of the solid wastes produced. 

b) Activity, in curie, per package and total. 

c) Type of wastes. 

d) Type of packaging. 

e) Date and location of storage. 

Radioactive surveillance inside and outside the plant 

a) Summary of the activities carried out. 

b) Summary of the dose of exposure of the personnel 
belonging to the plant as well as outsiders, and 
summary of the operations which have required a 
special radiological control. 

b) Volume in -m of each one of the discharges, of 

c) Average monthly 

Gaseous wastes 

Solid radioactive wastes 



c) Equipment which has been in operation for surveill-
ance purposes, indicating the dates and results 
of the last tests and calibrations of same. 

Changes in personnel (hiring, resignation, etc.) 
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ANNEX III 

INFORMATION TO BE SUBMITTED TO JEN WITH 

REFERENCE TO REFUELING IN NUCLEAR POWER 

PLANTS 

1. Two months before the foreseen date of the refueling operation 

The plans foreseen for refueling will include: 

- Fuel elements to be extracted. 
- Characteristics of the new fuel elements, justifying 

any modification. 
- Foreseen pattern of the new core. 
- Calculation of the physical parameters of the core and 

comparison of the parameters obtained with regard to the 
previous cycle. 

- Limits set for maximum and average core burnup, average 
burnup expected at the end of the cycle. 

- In-service inspection program (pressure barrier and fuel). 
- Repairs during shutdown. 
- Preliminary program of critical path and estimated times. 

2. Two weeks before refueling shutdown 

Definite planning will include: 

- Detailed development and modifications regarding point no. 
1 above. 

- Forecast of participation required by personnel not belong -
ing to the power plant. 

- Radiological load foreseen for all personnel who will take 
part in the work. Radiological control program. 

- Control program to safeguard the installation's physical 
integrity. 

3. During refueling 

- Report of the abnormalities found during the inspection 
(fuel, pressure barrier, etc.). 

- Report of possible abnormalities related to radiologic 
protection of the personnel. 



4. Prior to approaching the critical stage and at least 48 
hours before same starts 

Concise preliminary reports on: 

- Results of refueling inspection. 

- Results of in-service inspection. 

Before synchronization: 

- Results of the parameter readings. 

5. Three months after reaching full power 

- Final report giving results and conclusions. 



FIG. I.—NUCLEAR POWER PLANT JOSE CABRERA. 
NUMBER OF INSPECTIONS BY YEAR. 
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FIG. 2.- NUCLEAR POWER PLANT SANTA MARIA 
DE GAROÛA. NUMBER OF INSPECTIONS 
BY YEAR. 
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OPERATIONAL EXPERIENCE IN THE UNITED KINGDOM 

W S Gronow 

Health and Safety Executive 
Nuclear Installations Inspectorate 

UNITED KINGDOM 

In the UK there are 26 Magnox reactors and 4 AGRs operating on 11 
licensed sites; a further 6 AGRs are under construction on 2 additional 
and one of the existing sites. This paper describes the arrangements by 
which the Nuclear Installations Inspectorate, on behalf of the Health and 
Safety Executive, carries out its regulatory functions at operating nuclear 
power plants. The range of activities undertaken is described with special 
reference being made to the biennial shutdowns for approved maintenance 
and inspections which are required by conditions attached to the site 
licence. The other means by which the continuing safety of these power 
reactors is assured are explained and include the relationship with the 
licensee's own Nuclear Safety Committee, approved arrangements for modi-
fications to plant systems or components which have importance for safety 
and long term reviews of safety aspects. 



INTRODUCTION 

The main statutory "basis for the safety control of nuclear 
installations in the UK is the Health and Safety at Work etc Act 1974 
and the associated relevant statutory provisions of the Nuclear 
Installations Act 1965. The main types of installations covered by 
this legislature are nuclear power plants, nuclear fuel manufacturing 
and reprocessing plants and nuclear research facilities. No commercial 
nuclear installation may be built or operated without a licence granted 
by the Health and Safety Executive. Licence conditions in the interest 
of safety are imposed and enforced "by the Executive's Nuclear Instal-
lations Inspectorate (Nil) which exercises strict surveillance at all 
licensed sites. Sites operated by the United Kingdom Atomic Energy 
Suthority and by Government Departments are not subject to licensing 
but are required under the 1965 Act to meet the same standards as are 
imposed on the operators of licensed sites. The operation of all 
these sites, licensed or not, is subject to the obligations imposed by 
the Health and Safety at Work Act. 

The licensee is responsible for safety and the Health and Safety 
Executive have the responsibility for determining, enforcing and develop-
ing nuclear health and safety requirements. This extends to the assess-
ment of measures being taken, or which might be considered necessary, 
to prevent injury and damage which might result from a nuclear accident 
or from any routine exposure to radiation. Control is exercised by 
means of the site licence conditions, which are enforced by the Nil and 
which may be varied, or the licence itself revoked, at any time. 

In the UK there are 26 Magnox reactors and 4 AGRs operating on 11 
licensed sites, a further 6 AGRs are under construction. This paper 
discusses the arrangements by which the Nuclear Installations Inspectorate? 
on "behalf of the Health and Safety Executive, carries out its regulatory 
functions and reviews the experience gained in applying safety controls at 
operating nuclear power plants. 

2. NUCLEAR SITE LICENCES 

Each nuclear licence contains conditions which by virtue of the 
powers granted to the Health and Safety Executive may bear on the siting, 
design, construction, installation, operation, modification and maintenance 
of any plant, as well as on general matters relating to radiological 
protection of personnel on the site, measures considered to be necessary 
to deal with any accident or emergency on or off the nuclear site, and 
the measurement of any radioactive materials that may be discharged from 
the site. These conditions can be legally enforced under statutory pen-
alties and the flexibility of the licensing regime makes it possible to 
frame conditions appropriate for the protection of operators and the 
public from ionising radiations at the various stages of plant life for 
any of the licensed nuclear sites. 

Once a plant has been constructed and commissioned the manner in 
which it will be operated is governed by the conditions of the nuclear 
site licence. A typical operating licence will have some 60 conditions 
in various schedules which also provide a description of the site and 
the plant, specify the maximum permitted doses of radiation and levels 
of contamination, and the maximum quantities of new and irradiated fuel 
allowed in containers or stores. These conditions cover every aspect of 
nuclear power station operation and a "brief outline of some of the more 
important requirements during operation is given below. 
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3. LICENCE CONDITIONS DURING OPERATION 

3.1 OPERATING RULES AND INSTRUCTIONS 

Licence conditions require the licensee to specify plant operating 
rules and. limits and. provide instructions to implement the rules and 
limits. The rules and limits are derived from the safety analysis and 
from the results of the commissioning. The plant may not be operated 
outside these rules and limits and any change or suspension must be 
approved by a safety committee and the HSE. 

The plant operating instructions must be submitted to the HSE 
before they come into force and any alteration must be reported within 
14 days. 

3.2 EXAMINATION, INSPECTION, MAINTENANCE AND TESTING 

There is a requirement for the licensee to provide a scheme for 
the inspection, testing and maintenance of the nuclear plant by competent 
persons. The conditions specify many of the plant items which must be 
included in the scheme but the licensee is also required to submit for 
approval of the HSE a maintenance schedule for all safety related plant. 
This schedule is supplemented by maintenance instructions detailing the 
methods to be employed. These instructions are not formally approved by 
the HSE but they must be made available on the site for examination by 
regulatory staff. 

The licensee is also required to carry out detailed inspections 
of the plant including an internal examination of the reactor during 
shut—downsand for twin reactor stations one reactor"taust be shut down 
each year. It may not be started up without the consent of the HSE. 

A further requirement is that the licensee should report any 
matter revealed by any examination or test which indicates that the 
safe operation or safe condition of the plant may be affected. 

3.3 MODIFICATIONS TO THE PLANT 

The control of modification to the plant requires the licensee 
to submit for approval of the HSE certain plans, designs and specifications 
relating to the plant. Once approved,plant covered by the drawings which 
mainly includes circuit diagrams and schedules of essential safety 
equipment, may not be modified before being submitted to a safety 
committee for approval and subsequent endorsement by the HSE. Any 
other modifications to the plant including pressure circuit components 
are subject to detailed procedures which provide for the approval of 
a safety committee and the HSE depending on their significance for the 
safety of the nuclear plant. 

3.4 SAFETY COMMITTEE 

The licensee is required to form a Committee of persons with 
suitable qualifications and experience for the purpose of performing 
any function assigned to it under any condition attached to the licence. 
In particular to consider any proposed alteration to the operating 
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rules, any experiments connected with the plant and any modification to 
the plant of safety significance with a view to advising the licensee 
upon the safety of such alterations, modifications or experiments. 

3.5 RADIOLOGICAL PROTECTION 

The conditions specify the limits to which persons may "be 
exposed to radiation and the permissible levels of contamination of 
working areas on the plant. Arrangements must be made for monitoring 
and recording the radiation doses of all occupational exposed workers, 
measuring the radiation on the site and for discharges of radioactivity. 
Occupâtionally exposed workers must be medically examined and trained 
in the use of equipment and the licensee has a duty to minimise exposure. 
All cases of radiation exposure in excess of permitted limits must be 
investigated. In addition, the nuclear site is divided into radiation 
and contamination zones of degrees of severity. Eatry into these con-
trolled areas requires authorisation by competent persons and control of 
access must be provided. 

3 . 6 REPORTING OF OCCURRENCES. INCIDENTS, ACCIDENTS AND OTHER INFORMATION 

The mandatory requirements for reporting occurrences which might 
give rise to a significant radiological hazard to persons on or off the 
nuclear site or affect the safe working or condition of the nuclear plant 
as a result of an explosion or outbreak of fire are set out in the 
Dangerous Occurrences Regulations made under the Nuclear Installations 
Act 1965* Other occurrences, events and information which must also be 
reported to the HSE are detailed in the licence conditions and these 
are outlined below: 

(i) Any occurrence itfhich invokes any part of the emergency 
arrangement s. 

(ii) Any radiation exposure in excess of the permitted levels 
specified in the licence for both occupationally exposed 
persons and other persons on the site. 

(iii) Excess levels of contamination and changes in controlled 
areas. 

(iv) Loss of a radioactive substance which might cause undue 
exposure. 

(v) Any defects or failures which might affect the safe working 
or safe condition of the plant. 

(vi) The results of certain tests on.the plant, reports on 
shutdown inspections and othsr examinationa specified by the HSE. 

(vii) Modifications to the plant of significance for safety. 

The licensee is also required to report incidents of lesser 
significance which involve any release of radioactivity outside a con-
trolled area or within a controlled area if special action or investigation 
is required, and other incidents which are of potential public interest. 



3.7 RECORDING M D PRESERVING INFORMATION 

A number of licence conditions require records to be kept on the 
nuclear site which must be made available to regulatory staff during 
inspection visits. These cover abnormal occurrences, defects and 
failures, investigations and inspections, radidlogical protection 
matters and operating information. There are various requirements on 
the preservation of the operating information but the general rule is 
that records must be kept for up to 30 years except in those cases 
where the information is subject to updating and this need only be 
kept for a period of 2 years. 

3.8 STORAGE OF NUCLEAR FUEL 

The licensee is required to keep nuclear fuel elements on the 
site in an approved store. The approval specifies the quantity, type 
of fuel and manner of storage and details of the storage arrangements 
for new fuel must be shown on drawings and posted in the store. 
Irradiated fuel is stored in cooling ponds and the approval specifies 
the form and quantity of storage. 

3.9 WASTE MANAGEMENT 

All waste storage facilities are approved by the HSE and the 
licensee must submit details of the arrangements for handling and 
treatment of waste arisings on the site. The submission must include 
details of all waste arisings, the treatment facilities and the procedures 
and controls provided to prevent any leakage or undue exposure of workers 
on the site. 

Waste discharges or other disposals are only permitted under 
authorisations granted by the Government Environmental Departments 
under the Radioactive Substances Act i960. 

3.10 EMERGENCY ARRANGEMENTS 

Arrangements must be made for dealing with any accident or 
emergency on the nuclear site and include provisions for: the measures 
which may be necessary to safeguard persons on or off the site; the 
supply of suitable equipment for monitoring levels of radiation or 
contamination; protective clothing, and at all times a means of com-
munication for putting the arrangements into effect. The licensee 
must rehearse the emergency arrangements from time to time and ensure 
that appropriate training is given to operators on the site. 

4 . REGULATORY INSPECTIONS 

There are 26 nuclear power reactors of the magnox type in operation 
and 4 Advanced Gas Cooled reactors in the later stages of commissioning 
in the UK subject to the inspection and licensing regime of the Nuclear 
Installations Act. The magnox reactors have between them accumulated 
over 350 years of operating experience at high load factors. During 
the past 1 5 years the Nuclear Inspectorate has carried out frequent 
inspections at each of the nuclear power stations and reviewed the 
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results of periodic and annual statutory examinations of the reactors 
and associated plant. The inspection visits embraced compliance with 
licence conditions, monitoring of operating records, surveillance and 
checks on operating and maintenance procedures and investigations of 
incidents, defects and failures at the plants. Special inspection 
visits were made during the biennial shutdown of reactors and following 
modifications to the plants which were of significance for safety, as 
well as for the annual rehearsals of the emergency plan. 

In addition discussion were held with station managements over 
a wide range of topics in which the inspector applied his technical 
judgement to ensure that all potential safety problems were identified, 
assessed and reflected in the regulatory control of the installation. 
In these assessments full use was made of the range of expertise 
available with the Inspectorate and the independent inspection agencies 
appointed by the licensee. 

5.1 REACTOR INSPECTIONS 

The major specialist inspection effort is concerned with the 
requirement that a full and detailed examination of the reactors and 
boilers and shutdown systems demonstrate the satisfactory condition " 
of each nuclear power plant for a further period of operation. The 
licensee is required to show that each reactor is safe to operate for 
at least two more years before start-up approval is given by the 
Executive. 

In recent years experience has shown that the oxidation of mild 
steel components in the reactors may cause the more significant problems 
and the inspections during shutdown are dominated by this a'spect. The 
environmental conditions within the reactors cause oxidation of the mild 
steel used for structural components. The rate of oxidation even in the 
hottest regions is very low but the oxide is adherent and forms on all 
surfaces including those between components in close contact causing 
strain on bolts, screws and welds which can lead to their failure. In 
addition small gaps can become filled with oxide and increase friction 
between sliding surfaces. Intensive studies have identified the main 
controlling parameters of the oxidation as: temperature; silicon content 
of the steel; hydrogen, moisture and carbon monoxide content of the gas; 
and gas pressure. The various relationships between these parameters 
are now well established and are used to predict the oxide thickness. 
Direct measurement is also possible by a number of methods, but is largely 
restricted to the annual inspection of specimens from within the pressure 
circuit. Empirical relationships have been developed to calculate from 
the oxide thickness data the failure probability of bolts and screws and 
the size of cracks at welds. When the predictions are significant in 
relation to the component duty and the safety aspects, special attention 
is paid to direct inspection of the component during the annual shutdown. 
In addition, studies are made of the consequence of premature failure. 

Measurements of oxide thickness have so far been in general 
agreement with prediction except for some boiler welds at one station 
where oxide was typically twenty times thicker than predicted. The 
cause is still being sought but all similar boiler and reactor welds are 
inspected and so far have been shown to be in a satisfactory condition. 
Problems encountered during inspection of other reactors included mis-
alignment of a recently installed core component which required 
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rectification by remote means; nut bursting because of oxidation; cracking 
of bellows, and broken thermocouple fastenings. 

The discovery of the higher than expected rate of oxidation of 
mild steel components in magnox reactors and the potential problems 
associated with premature failure of components has required the Nuclear 
Inspectorate to develop in-house expertise in the assessment and inspection 
of the effects of oxidation on reactor and boiler components. In 
addition, the Inspectorate has initiated research by independent consultants 
on the mechanisms of oxidation and the behaviour of various steels in the 
reactor environhent. Other consequences of the enhanced oxidation in the 
higher temperature regions of the reactors have been the reduction in 
reactor operating temperatures to a level which inhibits oxidation and 
the installation of additional shut-down devices consisting of boron 
balls which can be dropped into thimbles in the reactor. 

5.2 PLANT INSPECTIONS 

The range of inspection which must be carried out by competent 
persons appointed by the licensee are specified in the maintenance 
schedule. These include routine tests and inspections of all safety 
related equipment which may be carried out during normal operation or 
during the biennial shut-downs. Regulatory staff inspections are confined 
to sampling the work listed in the maintenance schedule unless a test or' 
inspection reveals a problem that may be of significance for safety. 
There have been a number of such problems during the long period of 
operation of the magnox reactors and although only a few have required 
extensive remedial work or major design modifications they have all 
involved assessment and inspection effort from the regulatory inspection 
staff. In this category was the comparatively recent evidence of sig-
nificant cracking in some internal component structural welds in the 
ducts and boilers at three stations. At none of these was there any 
evidence to show that the cracks had penetrated the boiler pressure vessel 
or gas duct walls. At one station cracks were found in external attach-
ments to the ducts. A thorough investigation of the causes and likely

 ( 

future behaviour of the cracks was instituted and checks made on similar 
features at other stations. It was confirmed that in no case had crackd 
penetrated the duct walls or affected the pressure circuit integrity.

 1 

General inspections for each twin reactor station are carried out 
by a nominated inspector with a wide experience and knowledge of nuclear 
safety. This inspector is also responsible for the coordination of all 
specialist inspections as well as the compliance with the conditions of 
the nuclear licence. The main inspection duties are to maintain surveillance 
of all the operations on the nuclear plant and to make such check inspections 
as is deemed necessary to satisfy the Inspectorate that the licencee is 
meeting all the licence requirements, and any additional inspections 
of the plant or documentation that may be required as a result of abnormal 
occurrences, failures or defects in the nuclear plant. The designated 
site inspector is also required to progress any propos&d changes in the 
operating rules or modifications to the plant and to coordinate any nec-
essary safety assessment of such proposals. He is required to make 
reports of the results of inspection visits and provide a six monthly 
review of the operation of the plant including the results of all 
relevant tests and inspections. Following the biennial shut-down of each 
reactor on the nuclear station he submits a report summarising the 
results of the statutory examinations with explanatory comment on any 
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problems or exceptions to the approved schedules. The range of inspections 
covers many different technologies and the site inspector may request 
assistance or advice from specialist staff within the Inspectorate for 
any problem falling outside his competence. Under the Health and Safety 
at Work etc Act 1974 nuclear site inspectors have also been made res-
ponsible for the enforcement of industrial safety regulations but again 
when necessary they are able to call on specialist advice from staff 
with the Health and Safety Executive. 

5.3 RADIOLOGICAL PROTECTION 

The procedures and practices adopted for controlling radioactive 
exposure are fundamentally the same for all activities involving the 
use of ionising radiations but differ in detail according to the type 
and circumstances of the hazard. For instance, the problems posed by 
unsealed radioactive substances are quite different from those of sealed 
sources. For the latter protection is normally afforded by adequate 
shielding or by distance from the source whereas in the former it is 
also necessary to prevent contamination and ensure levels do not rise 
above acceptable values or that suitable protective equipment is worn. 
The detection and measurement of direct radiation is comparatively 
simple compared with techniques required to assess doses from radio-
active substances in the body. There have been few incidents involving 
radiation exposure above permitted levels at nuclear power plants in the 
UK and the controls exercised by the licensees under the conditions of 
the licence have maintained very low radiation exposures for workers 
at the plants. Over 7,000 persons are employed as classified workers 
at nuclear power plants in the UK, less than 10$ exceed doses greater 
than a whole body dose of 0.5 rem/yr, and only a small fraction of Vfo 
of these persons are exposed to doses in excess of 1.5 rem/year, and there 
are only one or two cases of exposure slightly in excess of the annual 
limit of 5 rem. During normal working only a few contaminated areas 
require frequent access and again the controls have ensured that radiation 
doses from contamination are negligible. The controls exercised during 
plant shutdown and maintenance has also been effective and there are no 
recorded cases of significant exposure from contamination during these 
activities. 

The designated site inspector carries out routine checks on the 
radiological protection provisions during operation and maintenance but 
specialist staff make periodic examinations of the working arrangements 
and equipment provided for detection of radiation and- protection of 
workers at all licensed nuclear power plants. 

5.4 WASTE MANAGEMENT 

The radioactive waste stored on nuclear power station sites 
includes fuel element debris, reactor components and materials arising 
from the treatment of the spent fuel element cooling pond water. Other 
waste arises from the handling of contaminated equipment and operations 
on the plant, but this is usually of very low activity and can either be 
disposed of or reduced by incineration. The principle aim in the design 
of the storage facilities is that all waste should be safely contained 
and recoverable. It is of course necessary to provide suitable facilities 
for the temporary storage of irradiated fuel elements. This fuel is 
usually stored in ponds for a minimum period of 90 days before being 
transported to the fuel reprocessing plant. There is no particular 
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difficulty in designing suitable storage facilities at cooling ponds 
but wet storage does give rise to a further source of waste such as 
filter sludges and spent ion exchange resins. 

In recent years some difficulties have been experienced with 
the storage of irradiated fuel at a number of nuclear power stations. 
For a variety of reasons dwell times in the cooling ponds have increased 
and when magnox fuel elements remain in water for long periods corrosion 
of the magnox cans may release soluble caesium from the fuel. This 
has increased the radioactivity of the cooling pond water and in some 
cases new treatment plants have been installed. At two stations the 
corrosion of the fuel elements had progressed further and corrosion 
products in the form of sludge containing the full range of isotopes from 
the irradiated fuel accumulated in the ponds. This sludge presents 
handling prèblems and pond clean up operations have been difficult and 
protracted. 

The pond problems have called for significant regulatory inspection 
effort and in the safety assessment of the procedures for clean—up 
and storage of the additional waste arisings. Frequent checks are made 
on the waste storage facilities and the experience gained with handling 
and clean—up operations at the worst affected plants has been used to 
good effect at all licensed nuclear power plants. 

Waste discharges from all nuclear installations in the UK are 
subject to authorisation granted by the Government Environmental Depart-
ments. The authorisations specify the type of waste, the means of 
disposal, the conditions which must be observed and the relevant measure-
ments of the waste or environment which may be considered necessary. 
Discharge limits of liquid effluent are based on critical path analysis 
and gaseous discharges on best practical means. In practice the levels 
of discharge do not approach the permitted limits which are themselves 
set well below the acceptable levels. Appropriate monitoring programmes 
have been drawn up to provide checks on the effects of discharges on the 
environment. The responsibility for compliance and enforcement of the 
authorisations rests with the Environmental Departments but any 
inadvertent or unplanned discharge of gaseous or liquid waste would be 
investigated by the Nuclear Inspectorate since this might arise from 
incidents, defects or failures on the plant. Returns of waste discharges 
are also submitted to the Nuclear Inspectorate and close cooperation is 
maintained with the Environmental Departments . 

5.5 EMERGENCY ARRANGEMENTS 

The arrangements are provided in an Emergency Plan which is 
approved by the HSE. The plan sets out the general principles of the 
arrangements; the health physics procedures; action levels for evacuation 
of members of the public; the duties of the station staff; and the 
arrangements for notification and collaboration with outside bodies who 
may have duties under the plan. The plan is supplemented by a handbook 
which contains detailed information on every aspect of the operations 
involved in implementing the emergency arrangements, Any proposed 
changes in the plan must be approved by the HSE before implementation, 
but changes in the handbook which is subject to frequent updating on 
such matters as the particulars of individuals with duties in the plan 
are only required to be notified retrospectively. 
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The effectiveness of the emergency arrangements at each nuclear 
power plant is reviewed each year following a rehearsal of the plan 
based on a postulated accident to the plant which results in a release 
of radioactivity. The rehearsals are designed to test the feasibility 
and effectiveness of every aspect of the emergency arrangements and 
are witnessed by the Nuclear Inspectorate. The licencees are required 
to show that the station staff are adequately trained in their duties 
under the plan and that its organisation is fully prepared to meet an 
emergency. Rehearsals are also carried out outside normal working 
hours to test the communications and response to emergency call out 
procedures. Police, fire and other authorities cooperate in the annual 
demonstrations and the effectiveness of the evacuation arrangements has 
been tested to the point just short of actual evacuation of persons 
covered by the plan. The Nuclear Inspectorate field a team of observers 
at each rehearsal and the site inspector also witnesses training 
exercises given to individual groups with special duties such as damage 
control, fire fighting and first-aid. The plans have been modified over 
the years to take account of the experience gained in the rehearsals 
and developments in radiation monitoring techniques and although it is 
difficult to postulate every conceivable emergency that might arise the 
Inspectorate is generally satisfied that the emergency arrangements 
at licensed nuclear sites provides a basic response which should cater 
for all accidents. 

6. PLANT MODIFICATIONS AND CHANGES IN TECHNICAL SPECIFICATIONS 

The basic requirements are that any alterations to the plant 
of significance for safety or changes in the operating rules and limits 
derived from the design safety assessment and the results of commissioning 
must be given careful consideration by competent persons. This is 
achieved in practice by establishing a nuclear safety committee to 
consider such alterations or changes or any other matter on which the 
licensee might require advice. The committee members must be suitable 
persons with appropriate qualifications and experience and usually 
consists of senior staff in the licensee's organisation including the 
station manager and independent members with equivalent experience from 
other organisations such as the UK Atomic Energy Authority. Although a 
nuclear safety committee must be appointed for each nuclear site there 
are only three licensees and most of the persons appointed from within 
their organisations serve on each committee. This is also the case 
for the independent members. This arrangement has the advantage that 
the safety committees can take account of the safety problems on all 
nuclear power plants operated by one licensee and make general recommend-
ations. In addition suitable liaison is maintained with safety com-
mittees appointed by other licensees. 

The safety committees may regulate their own procedures and over 
the years a number of changes have been made on the procedures for 
approving plant modifications. Initially it was thought that modifications 
of safety significance would be covered by the plant drawings approved 
by the HSE and specific requirements concerning the pressure circuit. 
The approved drawings, which are actual working drawings included 
details of little or no significance for safety and the general require-
ments on the pressure circuit did not cover all the possible situations 
where modifications might introduce safety problems. The procedures 
for approving changes and the definitions of significant modifications 
have undergone extensive review over the years and at present a system 
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has been devised which permits minor modifications to be carried out 
without prior reference to the Committee but which also encompasses 
all possible situations where alterations might have a bearing on the 
safety of the nuclear plant. In some situations modifications are 
required to be made quickly if power operation is to continue and a 
special procedure has been introduced to cater for this possibility. In 
these circumstances approval may be obtained by consulting a quorum of 
members out of Committee and the Nuclear Inspectorate with the proviso 
that the action is fully recorded at the next full Committee meeting. 
The Nuclear Inspectorate carry out an assessment of all modifications 
or changes in operating rules or limits referred to the Safety Committee 
and no alterations can be made without a formal approval. 

The work of the safety committees makes an important contribution 
to the safety of the nuclear plants. Apart from the duties assigned to 
them under the licence they provide a forum for discussion of the 
safety performance of all the nuclear power plants and advise the 
licencees on a wide range of problems. The reports of investigations 
into all significant occurrences are referred to them for information 
and comment as well as reviews of fault analyses carried out by the 
nuclear stations to take account of new experimental and operating data. 

7. REPORTING OF DANGEROUS OCCURRENCES, ACCIDENTS AND FAILURES 

The range of reporting requirements is outlinedin Section 3 of 
the paper and although a number of occurrences have been classified as 
falling within the definition of the Dangerous Occurrences Regulations 
made under the Nuclear Installations Act 1965, none has involved a 
significant release of radioactivity on or off a nuclear power station 
site in the many years of operation of a large number of nuclear reactors. 
These occurrences have been so classified because they involved releases 
of carbon dioxide from the reactors which might have caused serious 
injury to persons on the site. This safety record reflects the care 
and attention given to the design construction and operation of nuclear 
plants. Nevertheless failures and accidents occur as they do on any 
complex plant and reactors suffer occasional unscheduled shut—downs 
from a wide range of causes such as fail safe faults on protective 
equipment, operator errors with subsequent automatic shut—down and faults 
on conventional plant. Each occurrence and faults or failures of 
safety significance must be recorded and certain of these events reported 
to the HSE in a prescribed manner. 

It is difficult to devise a system of reporting for all possible 
events of interest to the regulatory body without making unreasonable 
demands on the licensees. In addition, licensees are reluctant to 
classify incidents as having safety significance if there is reasonable 
doubt. The present practice in the UK is to permit informal reports 
to be made of certain occurrences at nuclear sites without predjudice 
to their classification under the reporting arrangements. In this 
way prompt notification is made of unusual events and the Nuclear 
Inspectorate can take any action it may deem necessary. 

In the context of public debate oft nuclear power the requirements 
for reporting and publishing incidents at nuclear installations have 
recently been reviewed and with the cooperation of the licensees the 
HSE now publish a quarterly statement giving brief particulars of all 
occurrences and incidents reported under the Dangerous Occurrences 
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Regulations and the conditions attached to the nuclear site licence, as 
well as incidents of lesser significance or of potential public interest. 

8. SAFETY REVIEWS 

Some of the magnox nuclear power plants have now been operating 
for 20 years and most have been operating for over 10 years and although 
the designs are extremely conservative the ageing process and developments 
in technology may call for additional in depth reviews of the safety of 
continued operation as the plants approach the end of their design lives. 
The cost of replacement of certain components and increased maintenance 
may determine the actual life of the nuclear plants but the safety 
performance of certain irreplacable items may also restrict operation. 
The requirements for replacement and maintenance should be reviewed 
as well as the adequacy of the safety provisions in the light of present 
day knowledge. Such reviews call for considerable effort by the 
regulatory body and the licensee. The plants are subject to continuing 
safety appraisals and inspections which gives confidence in their safety 
performance, nevertheless, reviews have been initiated in the UK with 
the object of identifying any necessary action in advance of its requirement. 

9. SAFETY IN OPERATION 

The conditions on which a nuclear site licence is issued are 
designed to ensure that all possible, steps are taken to protect both 
the public and the operating staff from the risks arising in the 
operation of nuclear power plants. At all stages the Nuclear Inspectorate 
must be satisfied with the demonstration of the safeguards provided to 
prevent an escape of radioactivity or emission of ionising radiations. 
The scope of the conditions attached to nuclear site licences has been 
briefly discussed in the paper, but it should, however, be emphasised 
that these conditions are framed, as far as possible, to make sure that 
every aspect of the operation of the plant is properly thought out and 
put down in writing in advance. The Nuclear Installations Acts place 
the licensee under a strict duty to avoid harming anyone. The Health 
and Safety Executive has direct responsibility to ensure that all the 
necessary safety precautions are taken by the licensee and it is the 
task of the Nuclear Installations Inspectorate to ensure that the rules 
and regulations drawn up for this purpose are not only strictly observed, 
but that they are amended and brought up to date as experience dictates. 
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INSPECTION OF LICENSED NUCLEAR 
POWER PLANTS IN THE 

UNITED STATES 

Harold D. Thornburg 
United States Nuclear Regulatory Commission 
Washington, D. C. United States of America 

Inspection of licensed nuclear power plants in the United States is 
performed by the Office of Inspection and Enforcement (IE), United States 
Nuclear Regulatory Commission. IE has several key functions: 

Inspection of licensees and investigation of incidents, occurrences 
and allegations. 
Detection and correction of safety and security problems. 
Enforcement of rules, regulations, and Commission orders. 
Feedback to the industry and others regarding safety experience. 
Informing the public and others. 
Major enforcement actions and events involving operating power reactors 

for the past several years will be summarized. 



Inspection of licensed nuclear power plants in the United States is the 
responsibility of the United States Nuclear Regulatory Commission (NRC). 
This responsibility has in turn been delegated to the Office of Inspection 
and Enforcement (IE), which is one of the line offices in the NRC. (Slide 1) 
The Office of Nuclear Reactor Regulation (NRR) has the responsibility for 
issuing licenses and taking other licensing actions related to nuclear power 
plants. The Office of Nuclear Materials Safety and Safeguards (NMSS) has the 
responsibility for licensing all other nuclear facilities related to nuclear 
safety and safeguards. 

IE has several key functions: 

Inspection of licensees and investigation of incidents, occurrences and 
allegations. 

Detection and correction of safety and security problems. 
Enforcement of rules, regulations, and Commission orders. 
Feedback to the industry and others regarding safety experience. 
Informing the public and others. 

IE inspection embraces nuclear safety, radiation protection for the 
workers and the public, radiation waste disposal, plant protection, and 
environmental protection. 

IE has five regional offices; Region I in Philadelphia, Region II in 
Atlanta, Region III in Chicago, Region IV in Dallas, and Region V in (Slide 2) 
San Francisco. IE Headquarters is located in Washington, D. C. (Bethesda, 
Maryland). The field inspection is performed in the regional offices and 
policy, program management, and technical guidance is supplied from Head-
quarters. Regions I, II, and III have the largest total staffs (^100 while 
Regions IV and V have total staffs of from 50 to 60 people). Headquarters 
has a total staff of 'vlOO people. In terms of inspectors and supervisors 
inspections of operating reactors the breakdown is as follows: 

Region I 31 
Region II 25 
Region III 19 
Region IV 5 
Region V 9 

The IE inspection program has two major components: 

Routine-preventive program. 
Nonroutine-reactive program. 

Inspection Program 

The routine preventive program is designed to provide a sampling of all 
of the major areas related to reactor safety and security to determine if the 
licensee's operations are adequate to protect the public health, safety and 
security and to determine if the licensee is operating in compliance with the 
Federal Rules and Regulations and with license requirements. Normally 
inspections are unannounced and are performed by teams of inspectors, includ-
ing specialists in the various related disciplines. For many years the 
scheduled frequency of inspections has been four per year per faculty. In 
practice the average approaches eight. The routine-preventive program is 
planned to consume approximately 80% of IE's inspection efforts for operating 
reactors. 



The nonroutine-responsive program is designed to react to incidents, 
occurrences, and allegations which occur or are brought to the attention of 
the NRC. The objective is to determine what has happened, who may have been 
involved, the impact on public safety and security, what actions must be 
taken to correct the situation, enforce the Federal regulations and license 
conditions, feed information back to the industry and others (particularly if 
there is potential for a similar occurrence elsewhere), and to inform the 
public. This program is targeted to consume approximately 20% of IE's 
inspection efforts. 

The IE inspection program is described in the IE Inspection Manual and 
includes the following areas: 

Reactor Operations 
Quality Assurance for Operations 
ECCS and Safety System Testing 
Management and Administrative Controls 
Inservice Inspection 
Maintenance and System Changes 
System Chemistry 
Radiation Protection 
Radiation Waste Disposal 
Environmental Monitoring 
Physical Security 

An index to the specific inspections procedures for operating reactors 
in the IE Manual is presented in Enclosure 1. Each inspector has at least 
20% of his time free to look into areas of his choosing in search of safety 
problems. (Slide 3) 

The program for enforcement of operating reactors is performed in 
accordance with general IE enforcement procedures as described in another 
NRC paper. A summary of enforcement experience will be discussed below. 

We are currently moving toward a change in the NRC inspection program -
assignment of resident inspectors at each reactor site. When the program is 
fully implemented in the calendar year 1981 at least one resident IE 
inspector will be assigned to each licensed power reactor site where signi-
ficant construction activities have begun or where reactor operations are 
underway. Resident inspectors will also be assigned to other types of major 
licensed nuclear facilities. 

We intend to assign resident inspectors at eight sites by October 1, 
1977 and move forward in stages to the goal of full implementation by 
calendar year 1981. Needless to say, this entails major planning and 
implementation efforts. These efforts are now underway. 

The goal is to provide greater safety assurance by placing resident 
inspectors on-site to provide greater independent verification that licensees 
are conducting their operations in compliance with requirements and without 
undue risk to the public. The resident inspectors at operating nuclear power 
plants will observe reactor operations, radiation protection activities, 
environmental protection activities, quality assurance activities, and plant 
protection activities. 

Specialists from the Regional offices will continue to perform technical 
evaluations of the licensee's programs in the areas outlined above. The 
resident inspectors will report to the Regional offices. 



Special Performance Audit Teams from IE Headquarters will perform annual 
inspections to evaluate licensee performance with, a focus on licensee manage-
ment level at the site and at the coporate level. These teams will also 
evaluate the effectiveness of the Regional tandem of resident inspectors and 
teams of Regional specialists. Resident inspectors will be rotated periodi-
cally to help insure inspector objectivity. 

Increased safety assurance will also be provided by an increased 
emphasis on independent measurements by IE personnel and contractors and by 
increased independent evaluation by IE personnel. Studies are now underway 
in these areas. 

The above program developments underway are the product of the IE Study 
instituted by Dr. Volgenau, Director, Office of Inspection and Enforcement. 
The study is broad and aimed at focusing sharply on IE goals improving IE 
effectiveness. The IE Study will be discussed more fully by Dr. Volgenau. 

Operating Experience 

NRC operating reactor inspection experience can be summarized by 
considering the following factors: 

Amount of inspection effort expended. 
Results of inspections and enforcement actions taken. 

We are presently studying methods for evaluation of licensee and IE 
performance using the available data and information on a more systematic 
basis. 

As indicated above, we presently have approximately 100 inspectors 
involved in the performance of inspections of 65 operating reactors in the 
United States. In FY 1977, we performed 1,356 inspections with those 
resources. Of those 1,356 inspections, noncompliance was found during 608. 
This data is summarized for FY 1975, 1976, 1977 in the enclosed Table 1. 
(Slide 4) 

Table 1 also contains a summary of enforcement results of severity of 
items of noncompliance. Violations are those items of noncompliance where 
significant safety consequences occurred or could have occurred because of 
the noncompliance. Infractions are those items of noncompliance where 
significant consequences chould have occurred, but where safety margins (of 
protective systems) still existed. Deficiencies are items of noncompliance 
that do not have direct safety significance. Major enforcement actions 
involving operating power reactors is shown in Table 2. (Slide 5) 

Licensees are required to report incidents, abnormal occurrences, and 
related events in accordance with their license requirements. These events 
have a wide range of severity. 

The more significant matters are designated as abnormal occurrences. 
Requirements for reporting Abnormal Occurrences (AOs) are established in 
Section 208 of the Energy Reorganization Act of 1974, as amended. The 
primary points provided in this section are as follows: 

1. An AO is defined as "an unscheduled incident or event which the 
Commission determines is significant from the standpoint of public 
Health and safety." 



2. The format and general content of the AO reports are established by 
specifying that each report shall contain: 

a. The date and place of each occurrence. 
b. The nature and probable consequence of each occurrence. 
c. The cause or causes. 
d. Any action taken to prevent recurrence. 

3. Directs the Commission to report AOs to Congress each quarter. 

4. Directs the Commission to disseminate sections a and b to the 
public within fifteen (15) days after receiving information of 
an Â0. 

5. Directs the Commission to disseminate sections c and d to the public 
as soon as such information becomes available. 

Interim criteria for determination of AOs were approved in September, 
1975 and the first Report to Congress covering the first six months of 1975 
was approved by the Commission in October, 1975. Revised "permanent" 
criteria were approved on February 8, 1977, and published in the Federal 
Register on February 24, 1977. The Fourth Quarter, 1976 Report to Congress 
was the first report formulated using the revised criteria. 

The criteria state "an event will be considered an AO if it Includes a 
major reduction in the degree of protection of the public health or safety." 

Table 3 is a listing of Abnormal Occurrences reported to Congress as 
required by law. (Slide 6) 

The NRC requires power reactor licensees to submit periodic reports 
regarding safety, security, and environmental matters. The NRC also requires 
that licensees report unusual occurrences, other matters, events, conditions, 
or occurrences that impact directly or indirectly on public safety, safe-
guards, and environmental protection. 

The timing requirement for routine periodic reports ranges from yearly 
to monthly. The timing of Licensee Event Reports ranges from immediate to 
30 days. NRC reporting requirements are compiled in NRC Regulatory Guide 
10.0, Compilation of Reporting Requirements for Persons Subject to NRC 
Regulations. 

Plant technical specifications include a section on reporting require-
ments detailing the types of events that should be reported (a) as expedi-
tiously as possible (within 24 hours) or (b) within 30 days. The data from 
these reports are stored in the Commission's License Event Report (LER) File 
for further analysis and evaluations and public dissemination. In general 
the reporting requirements for these two types of events may be briefly 
summarized as follows: 

Prompt notification: 

(1) Failure of the reactor protection system or other systems subject to 
limiting safety-system settings to initiate the required protective 
function by the time a monitored parameter reaches the setpoint 
specified in the technical specifications or failure to complete the 
required protective function. 



(2) Operation of the unit or affected systems when any parameter or 
operation subject to a limiting condition for operation is less conser-
vative than the least conservative aspect of the limiting condition for 
operation established in the technical specifications. 

(3) Abnormal degradation discovered in fuel cladding, reactor coolant pres-
sure boundary, or primary containment. 

(4) Reactivity anomalies involving disagreement with the predicted value 
under steady-state conditions during power operation greater than or 
equal to 1% A k/k; a calculated reactivity balance indicating a shut-
down margin less conservative than specified in the technical specifi-
cations; short-term reactivity increases that correspond to a reactor 
period of less than 5 seconds or, if subcritical, an unplanned reacti-
vity insertion of more than 1.5% A k/k; or occurrence of any unplanned 
criticality. 

(5) Failure or malfunction of one or more components which prevents or could 
prevent, by Itself, the fulfillment of the functional requirements of 
system(s) used to cope with accidents analyzed in the SAR. 

(6) Personnel error or procedural inadequacy which prevents or could pre-
vent, by itself, the fulfillment of the functional requirements of 
systems required to cope with accidents analyzed in the SAR. 

(7) Conditions arising from natural or manmade events that, as a direct 
result of the event, require plant shutdown, operation of safety 
systems, or other protective measures required by technical specifi-
cations . 

(8) Errors discovered in the transient or accident analyses or in the 
methods used for such analyses as described in the safety analysis 
report or in the bases for the technical specifications that have or 
could have permitted reactor operation in a manner less conservative 
than assumed in the analyses. 

(9) Performance of structures, systems, or components that require remedial 
action or corrective measures to prevent operation in a manner less 
conservative than that assumed in the accident analyses in the safety 
analysis report or technical specification bases; or discovery during 
plant life of conditions not specifically considered in the safety 
analysis report or technical specifications that require remedial action 
or corrective measures to prevent the existence or development of an 
unsafe condition. 

Thirty Day Reports: 

(1) Reactor protection system or engineered safety feature instrument 
settings which are found to be less conservative than those established 
by technical specifications but which do not prevent the fulfillment of 
the functional requirements of affected systems. 

(2) Conditions leading to operation in a degraded mode permitted by a limit-
ing condition for operation, or plant shutdown required by a limiting 
for operation. 



(3) Observed inadequacies in the implementation of administrative or pro-
cedural controls which threaten to cause reduction of degree of redun-
dancy provided in reactor protection systems or engineered safety fea-
ture systems. 

(4) Abnormal degradation of systems designed to contain radioactive material 
resulting from the fission process. 

The safety significance of LER's range from that of the events reported 
to the Congress as unusual Occurrence Reports to LER's dealing with reports 
of drifting set points. LER experience for the calendar years 1974 and 1975 
has been reported in detail in NUREG-0227, Nuclear Power Plant Operating 
Experience 1974-1975. 

For calendar year 1976 LER experience can be summarized as indicated in 
the attached Tables 4, 5, and 6. 

In calendar year 1976, 2,531 LER's were reported involving 64 operating 
reactors. The total number of LER's reported by calendar year since 1969 is 
shown in the attached Table 7. LER information for calendar year 1976 is 
further summarized in Tables 7, 8, and 9 ans indicated above. 

Examination of the published LER data for calendar years 1974 and 1975 
referenced above and the LER data for other years indicates a general con-
sistency from year to year in terms of reported cause and systems involved. 

Reactor operating experience in the United States has been good in the 
sense that the number of incidents and occurrences with consequences has been 
low and the extent of consequences has also been low. As a regulator, it is 
not my job to expound on the state of the industry. It is my job, however, 
to call for unceasing vigilance and good performance on the part of the 
licensees. 
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INSPECTION PROCEDURES, LIGHT WATf,H REACTORS - OPERATIONS PHASE 

n 

Inspection 
Procedure 
NuTEbar 

30700B 

30702B 

30703B 

35030B 
35701B 

36700B 

377Ö0B 

37701B 

33700B 

39700B 

407G0B 

417CCB 

41701B 

42700B 

42702B 

54700B 

T i t l e 
Inspection 
Fregnancy 

Management Meeting - Third Corporate Man-
agement Meeting 

Once 

Management Meetings - As Needed and 3 Years V + 

Management M e e t i n g E n t r a n c e and Exit 
Interviews 
EE Input to NRR P.eview of QA Topical Reports 
QA Program - Annual Review 

Organization and Administration 

Design, Design Changes and Modifications 

Modifications 

Procurement 

Records 

Review and Audits 

Training 

Requalification Training 

Procedures 

Fire Prevention/Protection 

Cleanliness 

Each Inspection 
W+ I 
A 

A * 

A * 

W + 

A * 

A 

A 

A 

A 

A 

A 

A 

* 

* 

* 

* 

* 

* 

* 

; » +When required 
•J 

"Eligible for conduct at 

2515 El-1 reduced frequency 



Enclosure 1 to NC-2515 
Issue Dace: 4_1-77 

Inspection 
Procedura 
Number Title 

Inspection 
Frequency 

55700B 

56700B 

56701B 

577C0B 

60705B 

60710B 

61700B 

61701B 

61702B 

61703B 

61704B 

61705B 

61706B 

61707B 

61708B 

61709B 

61710B 

61711B 

61721B 

62700B 

Welding W + 

Calibration A * 
« 

Calibration A * 

Nondestructive Examination W
 + 

« 

Preparation for Refueling R ° 

Refueling Activities R
 0 

Surveillance A * 

Surveillance W
 + 

Surveillance of Core Power Distribution Limits A * 

Calibration of the Local Power Range 
Monitoring System A * 

APRM (Average Power Range Monitor) Calibration A * 

Incore/Excore Detector Calibration A * 

Core Thermal Power Evaluation A * 

Determination of Reactor Shutdown Margin A * 

Isothermal Temperature Coefficient of Reactivity A * 
Measurement (PWR) 

Power Coefficient of Reactivity G*
3

^) A * 

Control Rod Worth Measurement (PWR) A * 

Target Axial Flux Difference Calculation (W-NSSS) A * 

Surveillance of Pipe Support and Restraint A * 
Systems 

Maintenance A * 

•When required 
^Eligible for conduct 

2515E1-2 ^ at reduccd frequency 
• Refueling 



Enclosure 1 to MC-253.5 
Issue Data: 4_] ..77 

Inspection 
Procedure 

Number T i t l e 

851103 • • -Material Control U Accounting - Inventory 

85112B Material Control & Accounting - Records 
and Reports 

85114B Material Control & Accounting - Manage-
ment of Materials Control System 

86700B Spent Fuel Packaging and Shipping 

86701B Other Radioactive Material Packaging & 
Shipping 

90712B Inoffice Review of Event Reports 

I n s p e c t i o n 
Frecuencv 

3 years 

3 years 

3 years 

W + 

W + 

W + 

90720B Review of Startup P^eport 

90730B Review of Annual Reports or Equivalent 

90740B Review of Containment "Leak Rate Testing 
Report - 1LRT 

90741B Review of Containment Leak Rate Testing 
Report - Type B & C Tests 

S 

A 

W 

W 

» * 

92700B Licensee Event Followup W
 + 

O 

+When required 
*» As scheduled by licensee 

or technical specifications 

2515 El-5 



Enclosure 1 to MC 2515 
Issue Date: a _ . 77 

Inspection 
Procedure 
;;u:r.ber Title 

Inspection 
Frequency 

92701B 

92702B 

92703B 

92704B 

92705B 

92706B 

Fçllowup on Inspector-Identified Problems W 
Unresolved Items 

Followup on Items of Noncompliance/ W 
Deviations 

IE Bulletin/ Circular/Iraïediate Action Letter w 
Followup 

Followup on Headquarters Requests W 

Followup on Regional Requests W 

Independent Inspection Effort Each Inspection 

92709B 

92710B 

92711B 

92712B 

Followup on Licensee's Plans for Coping with W
 + 

Strikes 

Followup on Initial Licensee Implementation W
 + 

of Strike Plan 

Followup on Continued Licensee Implementation of W
 + 

Strike Plans During an Extended Strike 

Followup on Resumption of Normal Operations W
 + 

After a Strike 

2515E1-6 

+When required 



Enclosure 1 to MC-2515 
Issue Date: 1 / 1 / 7 7 

Inspection 
Procedure 
;;u:r.ber Title 

Inspection 
Frequency 

93700B 

93701B 

94700B 

94701B 

94702B 

* 

Inspector Dispatched to Site W + 

Followup on Significant Event that Occurs W + 
During Inspection 

Participation in ACRS Meetings • W + 

Recommendations Regarding License 
Modification W + 

Participation in NRR/Licensee "Meeting W + 

2515E1-7 

+When required 



o 
Enclosure .1 to MC 2515 
Issue Date: l/?./7? 

Inspection 
Procedure 
;;u:r.ber 

62701B 

63700B 

70700B 

71710B 

71711B 

71712B 

71720B 

72700B 

f \ 7270IB 

73051B 

73052B 

73753B 

73755B 

80710B 

Title 
Inspection 
Frequency 

Maintenance 

Construction Testing 

Preoperational Testing 

Review of Plant Operations 

Review of Plant Operations 

Review of Plant Operations 

Review of Safety Limits, Limiting Safety 
System Settings, and Limiting Conditions 
for Operation 

Startup Testing - Refueling 

Startup Testing - New or Modified System 

Inservice Inspection - Review of Program 

Inservice Inspection - Review of Procedures 

Inservice Inspection - Observation of Work 
and Work Activities 

Inservice Inspection - Data Review and 
Evaluation 

Environmental Protection 

Refueling 

W + 

W + 

Q 

Each Refueling 

After Each 
Refueling 

A * 

Each Refueling 

W + 

Tech/Spec 

Tech/Spec 

Tech/Spec 

Tech/Spec 

A * 

2515E1-3 

•When required 

*Eligible for conduct 
at reduced frequency 



Enclosure 1 to MC-?.
r

il5 
Issue Date: 10-1-76 

Inspection 
Procedura 

Number Title 
Inspection 
Frequency 

81100B 

81300B 

82710B 

82711B 

82712B 

83740B 

83745B 

84710B 

84711B 

85102B 

85104B 

85106B 

851.03B 

Physical Protection 

Physical Protection - SKM in Transit 

Emergency Planning - Agreements & 
Coordination with Offsite Agencies 

Fmergency Planning - Facilities & 
Equipment 

Emergency Planning - Test & Drills 

Radiation Protection - Operation 

Radiation Protection - Refueling 

Radioactive Waste Systems, Operation 

Radioactive Waste Systems, QC and Con-
firmatory Measurement 

Material Control & Accounting - Facility 
Organization and Operation 

Material Control & Accounting - Measure-
ment and Controls 

Material Control & Accounting - Shipping 
and Receiving 

Material Control & Accounting - Storage 
and Internal Control 

w -

A * 

A * 

A * 

A * 

W
 + 

A * 

A * 

3 years 

3 years 

3 years 

3 years 

3 years 

+ When required 
•Eligible for conduct at 

reduced frequency 

2515 El-4 
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TABLE 7 

FY 1976 Operating Reactors 

(B2 & C) 

Violations » 7 

Infractions » 721 

Deficiency * .527-« 

Inspections Clear • j»13 

Not Clear - 528 

Total « 1141 

FY 1977 Operating Reactors 

Violations « 2 

Infractions « 796 

Deficiency » 380 

Inspection Clear « 748 

Not Clear « 1356 

FY 1975 Operating Reactors 

Violations • 8 

Infractions » 784 

Deficiency « 320 

Inspection Clear • 463 

Not Clear « 380 

Total « 843 

NOTE: FY 1977 July 76 thru May 77 

Totals for reactors on sunmary sheets equal these B2&C 
(Power Reactors) plus AO* etc. Research, Test, Deactivated 
PWR Reactors 
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HQ ENFORCEMENT ACTION FOR POWER REACTORS IN 1976 & 1977 

1) Baltimore Gas & Electric 
' Calvert Cliffs 1, (50-317), HQ letter 5/5/77 (3/14/77) 

2) Carolina Power & Light 
Brunswick 2, (50-324), Civil Penalty 2/18/76 

3) Commonwealth Edison 
Dresden 1,2,2.3 (50-10, 237, 249), Notice 8/19/76 (6/16/76) 
Zion 1 (5.0-295), Civil Penalty 5/25/76 (3/22/76) 
Dresden 2 (50-237), Notice 6/14/77 (2/28/77) 

4) Consolidated Edison 
Indian Point 1,2,&3 (50-03, 247, 286), HQ letter 1/14/77 (10/20/76) 
Indian Point 2 (50-247), Civil Penalty 6/21/76 (4/6/76) 

5) Consumers Power Co. of Mich. 
Palisades (50-255), Notice 4/23/76 (2/27/76) 

6) Duke Power 
Oconee 1,2,&3 (50-209, 270, 287),Civil Penalty 3/29/77 (12/20/76) 

7) Jersey Central Power & Light 
Oyster Creek (50-219), Civil Penalty 6/28/76 

8) Metropolitan Edison 
Three Mile Island 1, (50-289), Civil Penalty 3/15/76 (2/5/76) 

9) Niagara Mohawk Power 
Fltzpatrick (50-333), Civil Penalty 7/16/76 

10) Northeast Nuclear 
Millstone Point 1, (50-245), Civil Penalty 1/21/77 (11/12/76) 

11) Northern States Power 
Monti cello (50-263), Notice 6/14/77 (2/17/77) W" 

12) Pdcific Gas & El sctric 
Humbolt Bay (50-133), Civil Penalty 5/16/77 (3/7/77) * -

13) Public Service of Colorado 
Fort St. Vrain (50-267), Civil Penalty 5/11/77 (4/18/77) 

T4) Tennessee Valley Authority 
Browns Ferry 1&2 (50-259,260), HQ letter 6/8/76 (5/6/76) 

15) Virginia Electric & Power 
North Anna 1&2 (50-338, 339), Civil Penalty 12/6/76 (8/13/76) 

v * • 



Date Event Type 

Single February 26, 1975 

March 22. 1975 Single 

May 1, 1975 

January 25, 1975 
and May 3, 1975 

Single 

Recurring 

Various: September'74 Generic 
to January, 1975 

April, 1975 Generic 

ABNORMAL OCCURRENCES AT NUCLEAR POWER PLANTS 

January - June 1975 

Event 

Steam Generator Tube Failure 
(Update: NUREG-0090-1 Appendix B-l.July - Sep *75) 

Ftre tn Electrical Cable Trays 
(Updates: NUREG-0090-1 Appendix B-2 July - Sep '75, 

NUREG-0090-3 Appendix B pgs 13 & 14 Jan -
March '76, 
NUREG-0090-4 Appendix B pg 8 April • Juna *70) 

Loss of Main Coolant Pump Seals 
(Update: NUREG-0090-lAppendlx B-3 July - Sep '75) 

Improper Control Rod Withdrawals-Maintenance 
(Update: NUREG-0090-1 Appendix B-4 July - Sep '75) 

Cracks In Pipes at Boiling Water Reactors 
(Updates: NUREG-0090-2 Appendix B-l & B-2 Oct - Oec '75. 

NUREG-0090-3 Appendix B pg 14 Jan - March '76) 

Fuel Channel Box Wear at Boiling Water Reactors 

Various: October 1972 Generic 
to May 1975 

Facility 

Point Beach 1 

Browns Ferry 1 à 2 

Steam Generator Feedwater Flow Instability at Pressurized 
Udtor Rôdctors 

(Updates: NUREG-0090-1 Appendix B-8 July - Sep '75 
NUREG-0090-6 Appendix B pgs 18-19 Oct - Dec Î75 

H. B. Robinson 2 

Dresden 2 
Quad-C1t1es 1 

Dresden 2, Quad-Cities 
1 & 2, Millstone 1, 
Monticello, and Peach 
Bottom 3 

Duane Arnold, Cooper, 
Peach Bottom 2 & 3, 
Browns Ferry 1 & 2, 
Brunswick 2, Hatch 1, 
F1tzPatr1ck,«& Vermont 
Yankee 

Surry 1, Turkey Point 
3 & 4, Indian Point 2 , 
& Calvert Cliffs 1 

(Note: For the recurring and generic events, the circumstances surrounding the events varied from plant to plant.) 



Date 

January, 1976 

March 18, 1976/ 

April 5, 1976 

July 5 & 21, 1976 

December, 1976 
/ 

TABLE 3JCont) 

ABNORMAL OCCURRENCES AT NUCLEAR POWER PLANTS 

Event Type 

Generic 

Single 

Single 

Single 

July 8, 1976 Single 

September 15, 1976 Single 

November 12, 1976 Single 

Generic 

1976 

Event 

76-1 Deficiencies In the 'Mark I' Containment Systems 
of Certain Boiling Water Reactors 

(Updates: NUREG-0090-4 April - June '76 pg 8 
NUREG-0090-6 Oct - Dec '76 pg 19) 

76-2 8 Rem Occupational Whole Body Exposure 

76-6 10 Rem Occupational Whole Body Exposure 

76-9 Failure of Undervoltage Trip Logic and Consequent 
Loss of Safeguard AC Power 

(Update: NÙREG-0090-6 Oct - Dec '76, pg 20) 

76-10 Nuclear Core Power Distribution Anomaly 

76-11 Steam Generator Tube Integrity 

76-15 Improper Control Rod Withdrawals and Unplanned 
Reactor Criticallty 

Facility 

: See List 76-1 
. pg 1 & 2, NU„EG-0090-

Zion Unit 1 

Indian Point Unit 1 

Millstone Un1t2 

St. Lucie Unit 1 

Surry.Unit 2 

Millstone Unit 1 

76-16 Feedwater Nozzle Cracking In Boiling Water Reactors 
(Update: NUREG-0090-7, Jan-Mar '77 pg 7) * 

See List 76-16, pg 3 
NUREG-0090-6 



1969 - ; 44 

1970 - 88 

1971 - 179 

1972 - 446 
a • » 

1973 - 896 

1974 - 1566 

1975 - 2198 

1976 - 2531 

TABLE 4 

Reactor LER's by Event Year 

.j 
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TABLE 5 

Most Frequently Reported Systems 
1976 

(Five of Total of Fourteen Systems Reported) 

Per Cent of Reports 

Engineered Uïfety Features 

Reactor Coolant Systems and Connected Systems 

Instrumentation and Control Systems 

Electric Power Systems 

Reactor Systems 

22.2 
17.6 

15.0 

9.6 

6.2 



TABLE 6 
_ Slide 9 

Cause of LER's 

1976 

• r 

Cause 

Component Failure 

Personnel Error 
« 

Design/Fabrication Error 

Defective Procedures 

External Cause 

Other 

Per Cent of Reports 

*c- 51.0 

16.4 

9.4 

6.3 

3.6 

13.6 
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TABLE 7 

\ 

Most Frequent Reactor Status 

At Time LER Reported 

CY 1976 

Plant Status 

Steady State Operation 

Routine Test or Inspection 

Special Test or Inspection 

External Source 

Other 

Per Cent of Reports 

39.4 

49.4 

6.4 

3.0 

1.0 



IN-SERVICE INSPECTION - PRESSURE TEST OF THE PRIMARY CIRCUIT OF THE CHOOZ 
NUCLEAR POWER PLANT 

F.L. BARTHELEMY, Direction des Mines 
97, Rue de Grenelle - 75007 PARIS (France) 

P.G. LESPIAUCQ, IPSN/DSN/SESP - C.E.A. 
CEN/FAR - B.P. n° 6 - 92260 FONTENAY-aux-ROSES (France) 

SUMMARY 

A brief sumsary is given of the regulations governing inspection pratices 
of operating nuclear power plants, in France. As an example, such an ins-
pection performed in 1S76 on the Westinghouse 320 MWe PWR built in CHOOZ 
(Ardennes) is described. Emphasis is put on the administrative organization, 
the technical solutions, the specific problems and the difficulties 
encountered. 

SOMMAIRE 

Sont exposés de façon résumée les aspects réglementaires de l'inspection 
en service des centrales nucléaires de puissance. Une inspection conduite 
en 1976 sur la centrale de 320 MWe PWR construite à CHOOZ (Ardennes) par 
Westinghouse est décrite, à titre d'exemple, en mettant l'accent sur l'orga-
nisation administrative, les solutions techniques, les problèmes spécifiques 
et les difficultés rencontrées. 



In France, the in-service inspection of the primary 
coolant pressure boundary of PWR nuclear plants is governed by the 
"Arrêté" of 02.26.1974. 

The part of this text dealing with the in-service ins-
pection envisages two types of visits : 

a) the major ones, called the complete visits and including 
a pressure test, which are performed : 

- the first one thirty months after the first core 
loading, 

- the following every ten years after this first one. 

b) the partial ones, according to the paragraph requiring 
that the operator shall have the components inspected as 
often as necessary, the interval between two test not 
being longer than two years. This implies, in fact, a 
partial inspection at every annual maintenance and 
refuelling outage. 

It is to be noted that all the inspections are performed 
by the operator himself, under the supervision of the local Division 
of the Administration (Service Interdépartemental de l'Industrie et 
des Mines). 

Emphasis must be placed on the importance of these 
complete inspections. Their aim is to bring tc light any alteration 
undergone by the equipment which would be prejudicial to its safety. 
The owner must therefore use all available technical resources, at the 
time of the test, to fulfill this aim. It is desirable that the methods 
esployed enable all defects to be revealed which are not explicitly 
tolerated in the fabrication specifications documents. Their implemen-
tation will lead, for example, to the visual inspection of wall sur-
faces by television with video-tape recording, or inspection of welded 
joints, complex shaped or stress concentration zones and mechanical 
assembly components by ultrasonics (normal and/or focused detectors) 
with data recording and processing, by die-penetrant inspection or by 
eddy-currents. Remote-control devices have been specially developed 
for such inspections. Of course, effort has to be devoted to shortening 
(in this saving man-rem and outage time) and decreasing cost of the 
inspection without impairing its effectiveness. 

The complete inspection certificate shall not only 
include the results of these visits and checks but also show that the 
design and fabrication provisions and specifications are always met 
according to the regularoty requirements. 

It has to be pointed out that the regulation allows the 
operator taking into consideration the results obtained during the 
partial visits performed during the 24 months before the complete 
inspection, thus permitting to spread important parts of the inspection 
over two to three annual outages. 

In addition, the discussion attached to the regulation 
reminds tTie applicant that every precaution should be taken so that 
examinations and measurements to be made during the reniewed hydro-
static test can be carried out without endangering the personnel. It 
is also recommended that such a test be conducted only after having 
removed, where necessary, the radioactive materials contained in the 
system to be tested. 

o 



This regulation on in-service inspection of the primary 
coolant pressure boundary published in february 1974 has been applied 
at the first time at the CHOOZ nuclear power plant. It is a Franco-
Belgian FWR, 4-loops Westinghouse type, rating 1040 MWth, delivering 
steam to a 320 MWe turbogenerator. The inspection was made during the 
annual outages in 1974, 1975 and 1976. The complete inspection inclu-
ding the pressure test has been performed in 1976. 

As the reactor was designed more than ten years before 
issuing the actual regulation, provisions were to be made to accomodate 
this old design with regularoty requirements and performance of visits 
not envisaged originally. As for exanple : 

- the regulation applied during the construction phase 
was not requiring a lot of inspections necessary to 
define the reference state of the circuit. As it was 
found in good condition after ten years operation, 
this difficulty was not considered as a major one. 

- the in-core instrumentation, mainly the aeroball flux 
distribution measuring system was not designed to sus-

' tain the stresses induced by the primary water flow 
without being maintained in position by the guide 
tubes of the fuel elements. This has obliged the 
operator to provide core disomy model to protect the 
in-core instrumentation during the running of the 
primary pumps necessary to keep the circuit tempera-
ture at the adequate level over the NDTT. 

- in addition, as the reactor experienced a failure of 
internals after six months operation, the annual ins-
pection includes a visit of these internale which has 
to be made in the reactor pool where they are directly 
stored without any other shielding than water. As this 
pool had to be emptied for the reactor vessel inspec-
tion, a special shielding had to be provided to pro-
tect the workers against the radiation emitted by these 
internals. 

- As during the internals failure the thermal shield was 
allowed to bump on its supporting appendices welded on 
the stainless steel platting of the reactor vessel, a 
special attention had to be paid to the examination of 
these supports. Due to their position and shape the 
only suitable method is an underwater-visual inspection. 
Such a limitation is of a minor importance as the ther-
mal shield has been definitely removed during the 
repairs, leaving its supports submitted to negligible 
low-level stresses. 

The old design and material specifications lead to other 
difficulties : 

- the inaccessibility of certain parts of the circuit 
for external inspection. It was mainly the reactor 
vessel and the part of the primary piping close by this 
vessel and embedded in the concrete shielding . Such 
a difficulty was overcome by the use of focused ultra-
sonics. 



- Che old type of thermal Insulation not designed for 
easy removal : it costed a lot of man-rem to remove 
and replace it by a more convenient removable one. 

- the reactor vessel material behaviour under irradiation 
is difficult to assess as during the repair of the 
internals it was not possible to reuse the irradiated 
samples necessary to evaluate the NDTT drift. Therefore 
the samples presently irradiated in the reactor are not 
strictly representative of the vessel metal (in parti-
cular, no sample representative of welded part is 
available). Although this material has better irra-
diation characteristics than its american equivalent, 
the operator takes into consideration the ASME refe-
rence ourve. Such au attitude leads to a 120°C tempe-
rature to be maintained during the pressure test after 
ten years operation to guarantee the NDTT margin. À so 
high temperature makes painful the external visual 
inspection during the pressure test. 

> - the radiation field arising from corrosion products 
ranging from 100 to 300 mrem.h

- 1

 at the surface of the 
primary piping was personnel consuming as a great deal 
of work has been done along this piping : thermal insu-
lation change costed 60 man-rem and surface cleaning 
about 22 man-rem. These values are high compared to the 
doses recorded for the complete inspection itself in 
1976 : about 20 man-rem. 

Taking into account the experience gained during the 
maintenance outages and the work done to comply with the recommanda-
tions made by the safety commission for the increase of the thermal 
power of the reactor from the initial 905 to the actual 1040 MWth, the 
operator has performed a programme to improve and facilitate the ins-
pections : 

- development of automatic or remotely controlled appa-
ratus as for an example eddy-current equipment for 
steam generator tubes visit or focused detectors ultra-
sonics . 

- to speed inspection (mainly focused ultrasonics) deve-
lopment of fast data acquisition and processing in view 
to evaluate the results on the spot and to allow for 
an immédiats repetition of the measurements on specific 
points, thus reducing the time lenght of the visit. 

As a conclusion, it may be stated that this first in-
service inspection has permitted to : 

- verify that the administrative organization was adequate 
for the application of the new regulation; 

- check the validity of the methods (in particular focused 
detectors ultrasonics) on such type of nuclear plant; 

- to improve the design of future large PWR power plants 
to facilitate and to improve the effectiveness of perio-
dic in-service inspection, together with decreasint its 
cost and duration. 

-oOo-



REGULATORY INSPECTION EXPERIENCE ON THE CONTAINMENT AND 
FILTERING SYSTEMS INSTALLED IN THE ITALIAN PLANTS AND 
THE PROCEDURES ADOPTED TO EVALUATE THEIR EFFICIENCY 

G. Grassi, A. Odoni 
CNEN, Direzione Centrale della Sicurezsa Nucleare 

e della Brotezione Sanitaria 
Italy 

This paper consists of two pwrts. The first part 
concerns the methodologies used in the performance of the glo-
bal leak test for the containers of the Trino Vercellese, Ga-
rigliano and Caorso nuclear power plants, the inconveniences 
found and the solutions adopted for improving the test results. 
In the second part, the testing tecniques are described that 
are used for mesauring the integrity of filters and their cor-
rect installation in the Trino Vercellese plant. 

Ce mémoire est articulé en deux parties. La première traite des 
méthodes de réalisation des essais d'étanchéité globale pour 
les cuves des centrales électronucléaires de Trino Vercellese, 
Garigliano et Caorso. On illustre également, les inconvéniaits 
rencontrés ainsi que les solutions adoptées pour améliorer les 
résultats des essais. La seconde partie décrit les techniques 
qui permettent de mesurer l'intégrité et la bonne installation 
des filtres dans la centrale de Trino Vercellese^ 



INTRODUCTION 

This paper consists of two parts. 

The first part concerns the methodologies used in the per 
formance of the global leak tests for the containers of the mode, 
rated water nuclear power plants of Trino Vercellese, Garigliano 
and Caorso, the inconveniences found and the solutions adopted 
for improving the results of the tests. 

The modification of the emergency ventilation system of 
the annulus in the Trino Vercellese plant, to allow the incres 
se from 0,1 to 0,3$ of the permissible leakage rate, is here 
described in detail. 

In the second part, the testing techniques are thorou-
ghly described that are used for measuring the integrity of 
filters and their correct installation, and that are applied at 
the Trino Vercellese nuclear power plant before and after the 
above mentioned modification. 



1 LEAK TEST MEASUREME1ÜTS 

1.1. Generalities 

The technical prescriptions relating to the two moderated 
water nuclear power plants presently in operation in Italy, sp£ 
cify that the value of the plant container leskage rate should 
not exceed 0,1$ of the free volume a day, at the maximum assuma 
ble pressure in case of accident. This value is by far lower 
that . for which the container had been designed and is very 
close to the construction limits of same. This entailed conside, 
rable difficulties as far as the compliance with such prescrip-
tions is concerned, and also led to the adoption of such succès, 
sive modifications and expedients as described later in this 
paper. For the same reason it has proved impossible so far to 
formulate, for these containers, a correct approach in regard 
of seals degradations in between two tests. 

The verification of this value involves a number of mea-
surements and operations whose performance must be repeated 
every five years at least. 

The container of the Garigliano nuclear power plant con-
sists of a steel sphere entirely exposed to the external atmos-
phere, built on supporting metal columns and lying on a concrete 
bed. 

The container in the Trino Vercellese plant is instead of 
a cylindrical shape with a half-spherical top and surrounded 
by a concrete structures serving as a biological shield allowing 
a certain degree of thermostatization of the container. 

The leak of both containers was measured, at the project 
pressure, on completion of their construction, when they were 
still empty. 

Later on, owing to the presence of apparatuses that might 
have been damaged by a high overpressure, it was thought advisa 
ble to perform periodical tests at a reduced pressure. The pro-
blem then became manifest of determining the correct extrapola-
tion coefficient of the leakage rate at accident pressure. Seve 
ral formulae with different hypotheses were adopted, but non 
one of them proved satisfactory; conseguently for the new plant 
presently in the start-up phase, the performance has been pre-
scribed of two preliminary tests, one at accident pressure and 
the other at a reduced pressure, in order to be able to univocal 
ly determine, once for all, this extrapolation coefficient. 

The methods used for the leak tests are the now classic 
ones of the reference chambers and of the absolute method. 



As it is well-known, the absolute method is based on the 
criterion of measuring the temperature, the pressure inside the 
container as a function of time; thus, hearing in mind the fun-
demental law of gases PV = nIR, one may easily ascertain the 
quantity of air present in the container. 

The reference chambers method uses an air-tight containers 
system interconnected and distributed throughout the container. 

Under given hypotheses, it may be recognized, with a rea 
sonable approximation, that the pressure in the reference system 
undergoes the same vicissitudes as the container's mean tempera 
tures. (Therefore, the difference between the pressure of the 
container and that of the said system is directly related to the 
amount of air leaving the container. 

The optimal conditions for both methods would be that the 
temperatures inside the container were only a function of time 
and not of space. It is in fact a rather difficult job to map 
the entire volume involved in the tests with a high number of 
sensors (thermoresistances or reference chambers) to which a cor 
rect weight must be given to calculate the relative mean. 

As it happens, in fact, since both the containers under 
examination are exposed to atmospheric agents, and chiefly to 
the sun, (this consideration especially applies to the Gariglia 
no plant), considerable oscillations occur in the inside tempe-
rature, that which brings about a sizable dispersion of experi-
mental data. Since the atmospheric conditions are of major im-
portance for unsuccessful issue of the tests, it would be advi 
sable to make measurements in sunless days and in those periods 
of the year in which the daily thermal excursion is minimal. In 
the Trino Vercellese plant, which is equipped with a system for 
spraying the top of the container, remarkable improvements were 
observed in the results obtained, whenever the system was made 
to function during the hot hours of the day. 

Where plants for mixing the container's atmosphere are 
in existence, they ought to be kept in operation, taking care 
to evaluate the energy yelded to the atmosphere, if any. 

1.2. Data processing method. 

A numerical computation method has been defined for data 
processing purposes, which allows to express the variation in 
the container's amount of air as a function of time. 

Since it is reasonable to assume, in first approximation, 
that such values can be represented by a group of points random-
ly distributed around a straight line, the program determines 
the most probable straight line and subsequently performs number 



of statistical tests to accept or not the experimental points, 
reprocessing, at every step, the interpolating straight line. 

The points that are gradually eliminated are those that 
are affected "by systematic errors with probability rate higher 
than 95$. Taking into consideration the ratio of discards to 
the mean quadratic error, the points to be eliminated result 
to be those for which such ratio is higher than the value which 
is a function of the numerosity of the considered whole, and 
which for a sufficiently high number of points, tends to two. 

The above mentioned verification takes of course for 
granted that the points considered come from a normal popula-
tion. In fact, were is not so, there would certainly be a de-
gree of confidence higher than 95$ for the points discarded, 
but not for the points accepted. In other words, even if the 
eliminated points are almost certainly effected by systematic 
errors, it is not at all certain that the other remaining points 
are free from errors. 

1.3. Trino Vercellese 

At Trino Vercellese, after the considerable difficulties 
encountered in 1971, for fitting into the prescription limits 
(0,1$),it was resolved to increase the prescription rate to 0,3$; 
and to ensure the required safety with such an increased rate, 
some modifications were made in the emergency plant for the 
filtration of the annular air space, and in the container's in-
sulation system. 

The modifications to the emergency ventilation and fil-
tration plant have involved, in particular, the duplication of 
the entire system witli two 100$ lines, as well as the replace-
ment of the pristine filters, having a 90$ efficacy for iodine 
removal, by others whose efficiency was higher than 99$. 

In part two of this paper, the testing methods used for 
measuring the integrity of the new and old filters and their 
correct installation will be extensively dealt with. 

The modifications made to the insulation system afford 
a further guarantee, to the effect that any possible le ales 
from the primary container are conveyed to the emergency venti 
lation system. According to this approach, the objective was 
pursued of eliminating, as much as possible, the leaks likely 
to bypass the annular air space. This was done by duplicating 
and or motorizing the valves inserted in the lines crossing 
the annulus,and by inserting connections to test same. Special 
attention was in fact devoted to the provisions of suitable 
means for the periodical testing of valves. 



The above mentioned modifications involve some variations 
in the radionuclides releases outside the plant, in case of a re 
ference accident. 

With a 3f~ leakage rate and with a filter afficiency of 99$» 
the iodine doses to which the population is exposed are reduced 
by a factor three, while the doses to which the body is exposed as 
a result of cloud radiation, essentially due to noble gases, al-
though showing an increase, are, at any rate, such below the com-
monly adopted reference values. 

As regards the leak test and the subsequent data processings, 
the plant under consideration never presented excessive difficulties. 
The values obtained showed a rather reduced scattering and were com 
parable, irrespective of whether the absolute method or the cham-
bers method was used. The use of the system for the spraying of the con 
tainer's top during the sunnly hours of the tests, has in fact al-
lowed an excellent thermostatization of the inner atmosphere. 

1.4. Garigliano 

The seal test of the container of the Garigliano Plant was 
alwais a source of problems for the reasons referred to earlier in 
this paper. The results obtained usually led to an error of the same 
order of magnitude as the measured value. In addition to that, some 
problems were experienced in fitting into the prescriptions, and 
these problems were identified in the faulty seal of the sphere ven 
tilation valves. It was thus decided to ensure that, in case of ac-
cident, upon a container insulation signal, the ventilation pipes 
were to be flooded through a diversion of the antifire lines, thus 
realizing an hydraulic barrier capable of guaranteeing the sealing 
of the lines. The test is thus performed by disconnecting the ven-
tilation pipes and by plugging by means of a blank flange. While in 
the case of the Trino Vercellese container both methods were always 
adopted - the absolute one and the reference chambers^ with satisfac 
torily comparable results, in the case of the Garigliano plant all 
tests have been effected so far using only the reference chambers. 

Since the sphere is exposed to the sun, and there being no 
thermometers inside the chambers, it proves impossible to know the 
termal gradients existing between the atmosphere of the container 
and that of the chambers, with an ensuing sizable alteration of the 
result obtained. After a very large number of tests which afforded 
scarcely reliable results, CNEN prescribed to ENEL an adjustment 
of the entire measurement system, basically consisting in the : 



1) - setting-up of a system of external spraying of the 
sphere capable of ensuring a satisfactory thermosta 
tization of the container during the test performance; 

2) - setting-up a suitable number of temperature sensors 
within the sphere, for temperature measurements by the 
absolute method. The arrangement and number of such 
sensors will be determined through a measurement cam-
paign to be made on the occasion of the next shut-down 
of the plant; 

3) - replacement of a pressure meter showing an insufficient 
accuracy; 

4) - verification of the validity of the measurement method, 
superposing to the actual leaks a measured leak, and 
comparison of the results thus obtained with and without 
the controlled leakages. 

1.5. Caprso 

As regards the concrete and steel container of the ENEL IV 
Plant of Caorso, presently in the start-up phase, our experience 
is today confined to two consecutive tests at accident pressure and 
at a reduced pressure, plus a verifications with controlled leakages. 

The container under consideration is inside a building called 
secondary container, and therefore is not affected by atmospheric 
agents. Therefore, the test lasted 24 hours only as against the 72 
hours of the other plants, and the results were satisfactory and 
reliable, in view of the absolutely negligible dispersion of the 
points measured in respect of the compensation straight line. 

Several pressurization and depressurization steps having been 
made, the phenomenon was clearly found that is called of "INGASING 
AND DEGASING". Therefore, during the pressurization phase, a negative 
pressure gradient occurred, which then disappeared, while, in the 
depressurization phase, a positive gradient likewise occurred, that 
rapidly disappeared. This leads to the conclusion that the measure-
ments for a correct test must be performed some hours after the end 
of the pressurization phase, this also with a view to obtain a homo 
genization of the temperature, when a suitable mixing system is 
available. 



2. TRINO: MEASUREMENT OF THE INTEGRITY OF FILTERS AND OF 
THEIR CORRECT INSTALLATION, 

2.1. Freon 12 method 

To check for the integrity and correct installation of the 
activated carbon filters, it was used on the pre-existing plant 
(prior to the modification) a procedure using Freon 12 as a tracer. 

To ensure that the test was significant,, without distorting 
the results, special conditions were to be complied with, and par-
ti culary : 

- Air speed in the filter not to exceed 0,1 m/sec. 

- Air maximum temperature Î 35°C. 

- Maximum water content in carbon:5$ in weight. 

- Duration of test not exceed 5'. 

A G.E. Leak Detector was used for the measurements. 

2.2. Freon 112 method 

Folloxing the filtering plant modifications in 1976 it was 
decided to verifies the correct installation of the new filters 
using a procedure and some equipment put through by FARR Company. 

Late this year, the test will be repeated using procedures 
and equipment slightly different. 

Both the procedures basically consist in injecting a tracer 
(tetrachlorofluoroethane - Freon 112) into the air current upstream 
of the filters. The concentrations of the tracing compound are eva-
luated upstream and downstream of the filtering pack under examination 
and the leak in percentage is calculated as a ratio of the tracer con 
centration upstream of the filtering pack. 

2.2.1 FARR testing method 

This method allows to evaluate penetrations lower than 0,03$. 

The tracer detection method includes: a Chromatograph, a 
recorder unit, a pump for sucking samples, some flow meters, and 
auxiliary equipment. 

A sampling valve allows to alternately pick up samples up-
stream and down_stream of the filter, diluted and non diluted, in 
a pre-fixed dilution ratio. 

A specially designed Freon 112 generator injects into the 
system the amount of tracer required. 



2.2.2. New method 

This method, although using the same tracer gas, and a 
Chromatograph gas as a detector, substantially differs from the 
previous method in the sampling method and in the measurement 
modalities. 

Each sampling system consists in a battery of seven 50 cm3 
vials, equipped with a high-vacuum tap and with a lateral piercea 
ble membrane. They are connected in parallel, through a first 
manifold, to the pick up point (placed upstream and downstream of 
the activated carbon filter under examination) and, through a 
second manifold, to a vacuum pump suction. The control of the de-
pression and of the flow of the sampled effluent, is made using 
a vacuometer and a rotameter, inserted in the circuit. 

2.3. Conclusions 

It may be stated, in the broad lines, that all the methods 
used at the "E. Fermi" plant allow to perform integrity tests on 
carbon filters, but the specific features of each of them lead to 
the following conclusions. 

The Freon 12 method involve onerous limitations in matter 
of speed, sir temperature, and quantity of humidity adsorbed by 
the carbon. 

In reality, in the filtering installations, speeds very 
easily occur of the order of 70 ft/minute, and relative humidities 
of 25#. 

At the "E. Fermi" plant, this inconvenience was partially 
remedied by reducing the speed and air humidity with the aid of an 
ancillary aspirator and of a silice gel bed prepared "ad hoc" for 
the test. 

Leakages lower than 0,1$ of the total flow are difficult to 
detect because, under these conditions, more than 0,1$ of the ad-
sorbed Freon, desorbe from the carbon in less than one minute. 

At any rate, prior to the modification made to the ventilation 
plant, tha carbon filters, answering to the prescriptions, must have 
a 90$ efficiency; therefore, the method then used was considered 
fit for the purpose. 

The new method we intend to adopt on carbon filters with a 
99$ efficiency, demands the use of an injection technique capable 
of ensuring the repeatibility of the tests. 



The sampling technique envisaging the use of syringes 
for gas-chromatography, was previously tested in Italy at the 
Nuclear Plants Institute of the University of Pisa, in collabo-
ration with the Safety Division of CNEN. The syringes used were 
made of glass with a fixed stainless steel needle and with a 
teflon piston to ensure seal. The difficulties ancountered in 
trying to acquire an injection technique capable of ensuring the 
repeatibility of tests, were considerable. It was noted that the 
parameters having an influence on the response of the instrument 
are numeröus and largely dependent upon the operator's skill. 

In injecting the tracer mixture, care should be taken that 
the seme lenght of the needle (pratically the whole lenght) is 
inserted at all times; that at the time of the injection, such a 
pressure is exercised on the piston, as to prevent the leak of a 
certain amount of the mixture to be injected, and the entrance of 
nitrogen into the syringe with ensuing pressure variations in the 
gas-chromatograph column; that, during the injection, an even près 
sure is always exercised on the piston, to avoid even the slightest 
pressure variation in the column; that the same amount of mixture 
is injected in the same period of time; that the injection is made 
very rapidly and that the syringe is withdrawn with the same rapi-
dity. 

The delicacy and sensitivity of the gas-chromatograph with 
an electronic-capture detector, are such that even the slightest 
variation in the parameters previously identified, would lead to 
results that are anything but real. 

The conclusion was thus reached that a better or worse 
functioning of the gas-chromatograph is entirely dependent upon 
the higher or lower skill on the part of the operator. A skill that, 
as proved by previous experiences and investigations, can be acquired 
only through a long training under the guidance of specialized per-
sonnel. 

The testing method prepared by PARR, thanks to the use of 
the sampling valve and a dilution valve, does not show the draw-
backs experienced in the previuos test, and is to be regarded, 
therefore, as the most suitable and reliable method. 

It should be pointed out that through the said testing me-
thods, only the condition of the filtering installation is checked, 
no information being obtained as to the intrinsic efficiency of the 
absorbing material. 

Since what actually interests us is the behaviour of the 
entire filtering system, "capsules" were prepared containing carbon 
belonging to the same lot as the main filter and exposed to the same 



working conditions on which basis the efficiency of the absorbing 
material in the nominal operating conditions and in the testing 
conditions, is to be determined in laboratory (during the life of 
the filter). This last datum allows, in fact, to complete the ana 
lysis of the efficiency of the entire installation. 

3. GENERAL CONCLUSIONS 

As regars the seal test of containers, it may be stated 
that once the modifications required for the Garigliano plant will 
become operative, this type of measurement may be regarded as suf-
ficiently standardized, and should not require further adjustments. 

Conversely, for what concerns the integrity measurements 
of filters, we are awaiting the results of the testing techniques 
now in development, in order to be able to define a clearly accep-
table method with a repeatibility and comparability of the results 
obtained. 



To the Session Chairmen 

The Chairman of the final panel wishes that each session 

Chairman would present at the beginning of the panel a 

brief summary of his session, pointing out the principal 

conclusions reached, the problem areas identified, the 

points to be elaborated during the panel, some proposals 

for future CSNI work to be submitted to the panel for 

consideration. 

These statements should represent the conclusive remarks 

of the short reports on each sessioi} to be prepared in 

written form by the Chairman and Scientific Secretaries, 

as contributions to the final report on the Specialist 

Meeting to be presented to CSNI. 



MANAGEMENT BY REGULATORY INSPECTION AUTHORITIES OF EXPERI-
ENCE GAINED FROM SAFETY RELATED OCCURRENCES IN NUCLEAR 
POWER PLANTS 

E 3!ore R Nilsson 
Swedish Nuclear Power Inspectorate 
Stockholm (Sweden) 

A short description is given of the system used by the 
Swedish Nuclear Power Inspectorate to collect information 
of events occurring in nuclear power plants. The standard 
forms used by the utilities when reporting the events are 
described and a motivation given to their lay-out. The 
evaluation routine is defined and statistics given of 
events which occurred during the period July 1 1974 to 
December 31 1976. 



In Sweden, the Swedish Nuclear Power Inspectorate (SNPI) is 
the inspection authority stipulated in the Atomic Energy Act, 
and the Government permit for the construction of a nuclear 
power station includes the condition that the station owner 
"shall follow the directives which are issued by the Nuclear 
Power Inspectorate for the design, construction and operation 
of the nuclear power plant and which are essential for safety". 

One of the directives issued by SNPI is that it must be kept 
continuously informed about the operation of the nuclear power 
station and particularly about all deviations from normal con-
ditions. The collection and systematization of information on 
the operation of nuclear power stations have the following 
functions, amongst others, for SNPI. 

- to provide guidance for control and inspection work and 
to provide source material for changes in the plant or 
other plants in operation 

- to feed back experience from stations in operation to 
stations which are being constructed or planned. 

According to the Technical Specification for the plants the 
licensees have a reporting duty to SNPI, These reports are 
partly of routine character, e.g. daily, monthly, and annual 
reports or special reports after every refuelling, partly 
non-routine reports. 

The nxm-routine reports comprise not only abnormal occurren-
ces and reportable events which are classified similar to 
the classification in NRC Reg, Guide 1.16, but also reactor 
trips. The abnormal occurrences should be reported to SNPI 
on a special form within 24 hours and, if it is not possible 
to fill up the form in full in that short time, in final 
version within 10 days. 

The reportable events should be reported together with the 
daily report and be given in its final version, if appli-
cable, within 30 days. The form is the same as that for ab-
normal occurrences and is shown in Figure 1. 
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On the form should be recorded: 

- name of power station and unit number 

- preliminary or final report 

- abnormal occurrence or reportable event with reference 
to actual chapter in Tech.spec. 

- system and component 

- date of discovery 

- reporting date and name of reporter 

- operation mode at discovery 

- way of discovery 

- symptom 

- consequence on operation 

- consequence of equipment 

- component 

- measures taken or planned 

- cause 

- latent cause 

On the back-side of the form a description in words should 
be given on 

- what actually happened and the consequences 

- probable cause of error 

- measures taken or planned 

This type of form with a "fill-up"-system has been intro-
duced by SNPI to give basis for a statistical treatment of 
the events and of course to be able to use computer for 
the compilations. We believe that this system also makes it 
easier for the operating staff to give SNPI the needed in-
formation. The type of information which is needed for a 
review of an incident has been thoroughly analyzed and the 
different headings on the form is a result of this analysis. 
The ambition has been to restrict the number of headings to 
cover just one page, as we believe that the operating staff 
does not want too many kinds of forms to handle. They must 
feel for living with the system. Thus a weighing has been 
made between the extent of information to be received and 
the possibility to get good information through the staff, 

The reactor trips should be reported to SNPI on a special 
form together with the daily report. This form is shown 
in Figure 2 and the following items should be recorded 
on it: 

- name of power station and unit number 

- date of trip and name of reporter 

- released trip condition 

- operation mode before trip 

- operation date before trip 
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- description of what happened 

- cause of trip 

- measures taken. 

The safety related events are analyzed and categorized 
with respect to their potential risk. The following six 
categories were used from the beginning: 

1. A defect in a component or a system which is not re-
quired either for operation of the station or for the 
function of any safety system, e.g. in an industrial 
water system. 

2. A defect in a component or a system which is required 
for the operation of the station but not for the 
function of any safety system, e.g. in the turbine 
generator. 

3. A defect in a component or a system which does not, 
due to an available spare part, Require an immediate 
stoppage in accordance with the safety directives, 
e.g. in a starting-air container for a diesel engine. 

4. A defect in a component or components or in a system 
which gives rise to a shutdown of operation in accor-
dance with the safety directives e.g. a simultaneous 
defect in two charging pumps. 

5. A crack or failure in a small-bore pipe (diameter not 
larger than 50 mm) in the pressure-bearing parts of 
the reactor cooling system inside the reactor contain-
ment; in the case of a pressurized water reactor, also 
in the pressure-bearing parts of the secondary side 
inside the containment. 

6. Other disturbances of major scope. 

Only categories 3» 4, 5, and 6 are classified as inci-
dents of safety significance and only these are reported 
to SNPI and included in the reports from SNPI. 
This material of events gives a very valuable basis for 
an evaluation of critical parameters and a lot of distri-
butions are possible. In the reports the events have al-
so been distributed due to 

- system groups where the event occurres 

- components initiating the event 

- causes to the event 

SNPI publishes information on operational experience in 
its Quarterly Reports and in its Reports on incidents of 
safety significance "and on reactor trips. The quarterly 
reports contain a selection of abnormal events together 
wi.th a brief description of the operation at each nuclear 
power unit. The reports on incidents of safety signifi-
cance and reactor trips, which are published every 6 
months, are of a more technical nature than the quarterly 
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reports and contain a complete, though brief, review of all 
such incidents and reactor trips during the period covered. 
In Figure 3 and 4 are shown examples how incidents and 
reactor trips are illustrated in the semi-annular report. 

This reporting system has been working since July 1 1974-
Some results, which have been achieved from the use of the 
system will be described. 

In Table I is shown all safety related occurrences during 
the period July 1 1974 to December 31 1976 in Swedish nuc-
lear power plants. Of the 158 incidents which occurred, the 
overwhelming majority (134) belong to category 3, i.e. they 
did not require any shutdown of the reactor. Only 23. inci-
dents belonging to category 4 and only one incident be-
longing to category 5 occurred and no incidents at all be-
longing to category 6 occurred. No incidents have had con-
sequences of significance for the safety of the surroundings. 
The single incident belonging to category 5 happened in the 
PWR Ringhals 2. Due to small leakage a crack was detected 
in a T-shaped tube in the coolant injection system. 

In Table II the same events as used in Table I are distri-
buted due to components initiating the events. You can see 
that most of the incidents of safety significance are due 
to defects in valves and pumps etc i.e. in conventional 
components. 

In Table III are shown the events during the last half-year 
1976 distributed due to system groups where the event 
occurres and in Table IV due to causes to the event. Other 
distributions are of course possible. 

In Table V are shown all reactor trips during the period 
July 1 1974 to December 31 1976 divided into different 
origins of disturbances. As can be easily seen, the tur-
bine generator system is the big villain. I contributes 
on an average about 50 $ of the disturbances which cause 
reactor trips. The control equipment comes next, its con-
tribution being 25 i° of the trips. 

Up to now all the work with this reporting system has been 
made manually. That has been very labourous and taken too 
many man-hours from skilled people. Therefore a short time 
ago a computer has been obtained which just now is pro-
grammed and will be used for the events which have happened 
during the first half year 1977. This will among other 
things, have the result that the semi-annular reports can 
be published wiht less delay than now. It will also be 
very easy to choose different distributions concerning 
causes to the events and eventually it will be possible 
to find new trends in the material. 

4 



When more experience has been obtained it may be necessary 
to change the reporting forms. You may have noticed that 
e.g. human errors are not mentioned in the forms. This kind 
of error could be difficult to get reported from the opera-
ting staff itself and maybe we will have to draw conclusions 
about human errors ourselves at the safety review of the 
events. Up to now our experience has been good with the 
actual forms and no change is planned during the near future. 

The detailing of the regulations of nuclear power plants 
which up to now has taken place has resulted in increasing-
ly better guidance for designers and the safety inspectors 
and has been intended to improve the safety of nuclear power 
plants. It now seems likely, however, that a state has been 
reached where the rapid growth of new requirements which 
has taken place so far will begin to diminish. Future 
changes will probably be more the result of research re-
sults or specific experience. 
We therefore regard this system of collecting experience 
as very valuable as it in the long run gives indications 
about the above mentioned changes. In the short run the 
reporting system gives sufficient information about the 
individual events to make it possible for the inspecto-
rate to take actions if necessary. 
This has of course also been done* partly for the actual 
plants where the event occurred, partly for other plants 
if applicable. The practical value is thus striking. 

The event reports have been paid attention to as well in 
Sweden as abroad. Among foreign bodys US, German, French, 
British, and Finnish authorities could be mentioned who 
are put on our mailinglist. Anybody who wants has the 
opportunity to join them as the information is unrestricted. 

5 
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Slutlig rapportering enl 
STF avsn.S.5 bifogas 
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System: 

Rubrik: 

660 Komponent: DG 111 r^-r 
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ü p p t ä c k t , datum 1977-08-0?. kl 01-00 

Rapporterat av: Sven'Magnusson/BeN Dätum: 1977-08-16 

DRIFTLÄGE VID UPPTÄCKTEN UPPTÄCKTSSÄTT SYMPTOM 

Kall.avställd reaktor 
Driftläge B 
Varia,avställd reaktor 
Nuklear värmning 
Varia beredskap 
Effektdrift 
Husturbindrift 

Ternisk effektnivâ i 
av full effekt 

Seneratoreffekt, MW 
-82. 
350 

Kontrollrumsövervakning 
Driftrondning 
Funktionsprovning 
Reparation 
Planerat underhàll 
Arsrevision 
Särskild insp.,besiktn. 
Tillfällighet 
Annat upptäcktssätt: 

Larm frân 
Onormal el.sys.tunkzion 
Onormal mek.sys.funktion 
Utebliven funktion 
Obefogad funktion 
Skadad el.uttustning 
Skadad mek.utrustning 
Vibrationer, skakningar 
Läckage 
Rök, brand 
Ljud, lukt 
Annat symptom: 

DRIFTKONSEKVENS UTRUSTNINGSKONSEKVENS KOMPONENT * 

T 

Automatiskt snabbstopp 
Autoraatiskt skruvstopp 
Manuellt stopp 
Isolering 
Turbinsnabbstängning 
Dunpförbud 
Lastreduktion 
överging t husturbindrift 
Ingen driftpäverkan 

System ur drift 
Systemfunktion reducerad 
Apparat/komp. ur drift 
Apparat/konp.funk.reducerad 
Skada pâ annan anläggn.del 
Annan konsekvens: 

Tryckkärl 
Värmeväxlare 
Rör 
Flänsförband 
Ventil inkl.ställdon 
Pump, fläkt 
Motor 
Reglerutrustning 
Ställverksutrus tning 
K a b e l

 n-ipçpl 
Annan komponent :

 u 1 1 

VIDTAGEN ELLER PLANERAD 
ATGÄRD * 

ORSAK * BAXOMLIGGANDE ORSAK * 

[ tJt'oyte av del(ar) inora 
" resp.objekt 

) Utbyte av rapporterat 
objekt 

Reparation av del(ar) 
Justering, kalibrering 
Rengöring, snörjning 
"Ingen atgärd pâ koiepo-

nenc/apparat 
| Annan ätgärd: 

Korrosion, erosion 
Onormal förslitning 
Obala.ns, utnattning 
Vattenslag, tryckstöt 
Deformation, förskjutning 
Spricka 
Brott 
Brand, explosion 
Jordfel 
Kortslutning 
Spänningslüshet 
Annan orsak: 

Konstruktions tel 
Materialfel 
Tillverkningsfel 
Montage fei 
Brist i underhàll 
Brist i driftinstruktion 
Manöverfei 
Felaktig vattenkeai 
Annan orsak: 

De ned * laärkta kolunnerna behSver endast Ifyllas i slutlig/definitiv rapport. 
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, O S K A R S H A M N S V E R K E T BLOCK 1 • Sid 2 

jRapport nr: 

H Ä N D E L S E F Ö R L O P P OCH KONSEKVENSER: 

Vid periodisk provning av dieselgenerator 660 DG 111 erhölls märkeffekt utan 
anmärkning. Efter en kort stund började effekten driva nedât till 0,9 MW. 
Frân denna effektnivâ gick det sedan ej att öka effekten. 

DG 112 fungerade vid samma provningstillfalle utan anmärkning. 

S A N N O L I K F E L O R S A K : 

Kärvning (p g a rost) i regulatorns dämpcylinder. 

V I D T A G N A E L L E R PLANERADE A T G Ä R D E R : 

Rengöring och smörjning av dämpningscylinder och rörliga delar. DG 111 var 
âter driftklar och provkörd 1977-08-03 kl. 21.00 

Nya delar inmonteras sä snart dessa anlänt frân Tyskland, dock senast 
under RA1-77. 
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SKI (2), C Säk/BfVJC, SS, reg A 
H A . I V Datum: 

1977-08-15 

Snabbstoppet inträffade: 1977-08-12 ! 
J

kl "08.08 - ' -
-17. 

Rapporten utfärdad av: Rolf Gustafsson -
 ;

 s
 .-> o i 

c M \ d . l M . o Wut*. 

Utlöst snabbstoppsvillkor: Driftdata före snabbstoppet: 
» 

SS 15 (TS-D utlöst) Reaktoreffekt: ^ • 

m . Driftläge före snabbstoppet: Generatoreffekt: - MW 

Dumpning, upprulining av turbin. HC-pump -flöde: 3 000 kg/sek 

/ 

• 

Styrstavsmönster: 8612 
• 

Beskrivning av händelsen: 

Vid upprullning av turbin till 3 000 rpm erhölls höga lagervibrationer 
(TS 28) vid 2 950 rpm. 

Orsak till snabbstoppet: 

) 
•3k 

Höga lagervibrationer ger vakuumsläckning och därmed dumpförbud till 
turbinkondensorn. 

« 

f 

Vidtagna ätgärder: 
Ombalansering av turbin LT-rotor vänster. En skovel var av ca 115 mm 
frân toppen. 

övrigt: -



RIN? 761221 830MWe 3Y3-322 CAT=3 TYP=106 / 201 / 312 / 409 / 504 / 606 / 707 / 813 / 909 
WIEN SHIFTING CHARGING PUMP IN OPERATION, PRESSURE AND PLOW DECREASED. PUMP NO 1 WAS STOPPED AND NO 3 STARTED. 
PUMP HAD BEEN FILLED WITH GAS IN SPITE OF CHANGED START FREQUENCY. 
THE VOLUMS CONTROL TANK WILL BE DEGASSED EVERY 24 HOURS AND THE PUMP EVERY 8 HOURS WHEN NOT IN OPERATION. 

RIN2 761205 820MWe SYS=657 CAT=3 TYP=106 / 201 / 302 / 401 / 502 / 611 / 7.07 / 815 / 901 
INVERTER TRIP CAUSED REACTOR TRIP. 9 SEC LATER SAFETY INJECTION SIGNAL BUT MOST A-BUS SAFETY COMP DID NOT START 
RELAY FAULT CAUSED OVERLOAD AND SHORT CIRCUIT. INVERTER TRIP CUT OUT VOLTAGE TO TRIP RELAY IN SAFETY TRAIN A. 
CORRESPONDING RELAYS ON THE OTHER INVERTERS HAVE BEEN REMOVED. INVESTIGATION IS GOING ON. SYSTEM IMPROVEMENTS. 

RIN2 761124 800MWe SYS=651 CAT=3 TYP=106 / 203 / 304 / 409 / 503 / 607 / 705 / 813 / 905 
DIESEL GENERATOR 230 DID NOT RUN UP NORMALLY BUT TRIPPED ON "LONG STARTING TIME". RENEWED START FAILED ALSO. 
DIRT WAS FOUND IN A VALVE WHICH DISTRIBUTES AIR FOR STARTING PURPOSE. 
THE VALVE WAS CLEANED. THE FILTERS IN THE AIR PIPE WILL BE CLEANED MORE FREQUENTLY. 

RIN2 761113 500MWe SYS=334 CAT=3 TYP=106 / 201 / 3 0 2 / 409 / 502 / 605 / 701 / 805 / 909 
BORIC ACID PUMP 2 TRIPPED REPEATEDLY. DAMAGED BEARINGS WERE EXCHANGED BUT NEW TEST GAVE STILL BAD PRESSURE. 
A DIAPHRAGM IN A VALVE HAD OBSTRUCT THE DISCHARGE CAUSING THE PUT/IP TO WORK WITHOUT FLOW. 
THE VALVE WAS FIXED. 

RIN2 761112 0 MWe SYS=416 CAT=3 TYP=103 / 203 / 304 / 409 / 503 / 606 / 704 / 818 / 904 
ON TESTING TURBINE DRIVEN PUMP A LIMIT POSITION FAULT WAS FOUND ON A BY-PASS TO THE GOVERNOR VALVE. 
LIMIT POSITION PROBABLY DISPLACED DURING MAINTENANCE. ANOTHER FAULT WAS A BIG LEAKAGE THROUGH GOVERNOR VALVE. 
A DAMAGED DIAPHRAGM IN THE BY-PASS VALVE WAS CHANGED. THE PACKING GLAND ON GOV VALVE WAS SLACKED A BIT. 

RIN2 761019 803MWe SYS=334 CAT=3 TYP=106 / 201 / 301 / 407 / 504 / 606 / 707 / 813 / 909 
WHEN CHANGING FROM CHARGING PUMP 3 TO 1 THE DIFF PRESSURE OVER SEALS ON REACTOR COOLANT PUMPS DISAPPEARED. 
AFTER EVACUATING THE PUMP PROM DEGASSED AIR IN PUMP HOUSING IT WORKED ALL RIGHT. 
EACH CHARGING PUMP WORKS 1 WEEK AND STANDS 2. STANDING PUMP WILL NOW BE EXERCISED 4 HOURS. 

RIN2 760802 480MWe SYS=651 CAT=3 TYP=106 / 203 / 309 / 409 / 503 / 607 / 703 / 806 / 904 
ON TESTING DIESEL GENERATORS LUBRICATING OIL LEAK IN PIPE CONNECTION TO TURBO COMPR ON DG 220 WAS FOUND. 
A BADLY MADE WELDING. 
THE DIESEL GEN WAS IMEDIATELY STOPPED AND THE PIPE WAS REPAIR WELDED. 

RIN2 760802 430MWe SYS=416 CAT=3 TYP=106 / 201 / 312 / 409 / 503 / 604 / 701 / 801 / 909 
GASKET TO FILTER IN A STEAM TRAP HAD BLOWN OUT. PUMP ROOM FILLED WITH STEAM. WATER ON THE FLOOR. 
THE GASKET BLEW DUE TO CORROSION ON THE FLANGE WHICH HAD GRADUALLY INCREASED. GASKET OP WRONG MATERIAL. 
THE FACE OF SEALING JOINT WAS TURNED DOWN AND THE.KLINGERIT GASKET WAS CHANGED TO METAFLEX. 



REACTOR TRIPS IN CHRONOLOGICAL On J ER 76-0,-01—76-12-31 

UNIT DATE MWE SYS R I 

OSK1 761109 DMP 584 8 CONNECTION FAULT IN OVERSPEED MONITOR TRIPPED TURBINE. VIBRATIONS LED TO LOST VACUUM 
OSK1 761108 0 3 32 0 A LEAKAGE IN A FLANGED COUPLING FILLED A MONITORING WELL ON FLOOR WITH WATER 
03K1 761105 DMP 587 0 NOT FUNCTIONING REDUCING STATION TO PREHEATER 4 CAUSED LOW PRESSURE IN PREHEATER 
0SK1 760813 200 435 8 SCAFFOLD FELL OVER SYS 435 CAUSING UNJUSTIFIED TURBINE TRIP AND DUMP BLOCKING 

OSK2 761113 DMP 653 0 DURING SHUT DOWN OF THE UNIT THE AUTOMATIC HIGH-SPEED SWITCHING ON 6kV BUSES FAILED 
OSK2 761029 0 415 0 FAULT ON AUTO SIGNAL TO 2 VALVES VIA TURBOMAT:6 VALVES OPENED. FLUSH IN REACTOR. 
OSK2 760901 550 536 8 ON PERIODIC TEST OF LEVEL MONITORS IN REACTOR, CHANNEL A TRIPPED BEFORE C WAS RESET 
OSK2 760714 365 412 0 TURBINE TRIP DUE TO VIBRATIONS. PRESSURE TRANSIENT CAUSED HIGH NEUTRON FLUX 

RIN1 761210 370 414 0 STOP OF ONE CONDENSATE PUMP CAUSED FLOW VARIATIONS: LOW WATER LEVEL IN REACTOR 
RIN1 761206 370 415 0 A CRACK IN WELD ON SAFETY VALVE (DIA 1") CAUSED LEAKAGE. MONITORING WELL WATER FILLED 
RIN1 761105 370 649 0 DEFECT TACHYMETER. INCREASE OF MAIN CIRC PUMP FLOW IN SPITE OF CONSTANT SET POINT 
RIN1 761013 370 649 0 INCREASE OF MAIN CIRC PUT/IP FLOW IN SPITE OF CONSTANT SET POINT. INVESTIGATION 
RIN1 761008 360 754 0 NITROGEN LEAK IN.' CONTAINMENT REQUIRED FAST ACTION. MANUAL TRIP OF REACTOR 
RIN1 760930 110 .415 0 FEED WATER PUMP 1 COULD NOT SUPPLY REACTOR WITH ENOUGH WATER. SINKING REACTOR LEVEL 
RIN1 760929 60 5 38 0 WRONG TRIP CONDITION FOR DUMP BLOCKING CAUSED BY TEMP- AND FLOW MONITORS IN DUMP PIPES 
RIN1 760928 60 612 0 THE DIFF PROTECTION TRIPPED THE MAIN TRANSFORMER 11. TURBINE TRIP + DUMP BLOCKING 
RIN1 760902 0 548 8 Y JANITOR POURED WATER IN MONITORING WELL. UNSUFFICIENT INFORMATION 

RIN2 761205 800 657 0 INVERTER TRIP DUE TO EXCEEDED CURRENT LIMIT AND HIGH STEAM FLOW CAUSED REACT.OR TRIP 
RIN2 761029 775 583 0 GENERATOR TRIP WHEN TURB OPERATOR SWITCHED FROM FIELD CURRENT TO VOLTAGE REGULATION 
RIN2 760824 550 415 0 LOW LEVEL IN STEAM GEN 3 + FEED WATER/STEAM MISMATCH DUE TO A MALFUNCTIONING VALVE 
RIN2 760816 740 719 0 LOW FLOW IN SYS 719 TRIPPED CONDENSATE PUMPS. LOW LEVEL IN SG 3 + STEAM/FW MISMATCH 
RIN2 760723 500 415 0 FAULT ON ACTUATOR TO VALVE WHICH OPENED. EXTRA LOW LEVEL IN STEAM GEN 1 AND 2 
RIN2 760723 650 415 0 TRIP OF CONDENSATE AND FW PUMP CAUSED LOW LEVEL IN STEAM GEN 3 + STEAM/FW MISMATCH 
RIN2 760715 235 185 0 JELLY-FISH PROBLEMS IN THE SCREEN HOUSE. MANUAL TURBINE TRIP LED TO REACTOR TRIP 
RIN2 760714 230 185 0 DAMAGED BASKETS IN SCREEN HOUSE DUE TO JELLY-FISH. MAN TURB TRIP LED TO REACTOR TRIP 
RIN2 760707 225 719 0 FLOW DIP IN SYS 719 TRIPPED CONDENSATE PUMPS. LOW LEVEL IN SG + STEAM/FW MISMATCH 
RIN2 760701 80 415 9 EXTRA HIGH LEVEL IN STEAM GENERATOR 3 
RIN2 760701 80 415 9 EXTRA HIGH LEVEL IN STEAM GENERATOR 2 
RIN2 760701 0 415 9 LOW LEVEL IN STEAM GENERATOR 3 + STEAM/FEED WATER MISMATCH 
RIN2 760701 376 719 8 LOW PRESS IN SYS 719: TURBINE TRIP, FW FLOW SWINGINGS AND EXTRA HIGH LEVEL IN SG 3 

BAR1 761204 DMP 413 0 REACTOR PRESS BELOW 60 BAR WHEN VACUUM WAS DRAWN + POWER PEAK OVER DUMP BLOCKING 
BAR 1 761204 DMP 423 0 A FAULTY TEMP MONITOR IN CONDENSER CAUSED DUMP BLOCKING DUE TO HIGH TEMPERATURE 
BAR1 761110 555 546 0 A IN CONN WITH CLEANING A WATER HOSE COUPLING CAME LOOSE. WATER IN MONITORING WELL 
BAR 1 760812 DMP 581 9 ON AN OVERSPEED TEST OF THE TURB, A MANUAL ACTION CAUSED PRESSURE PULSE IN REACTOR 



Table I . Safety related occurrences during the 

period 1974-07-01 to 1976-12-31 in 

Swedish nuclear pov/er plants. 

Plant 

3 

Safety category 

4 5 6 

Oskarshamn 1 15 4 0 0 

Oskarshamn 2 22 5 0 . 0 

Ringhals 1 26 6 0 0 

Ringhals 2 29 7 1 0 

Barsebäck 1 42 1 0 0 

Subtotal 134 23 1 0! 
1 
1 

Total: 158 

Category 3 Fault not requiring stop of operation 

4 Fault requiring stop of operation 

5 Crack or break in pipe inside contain-

ment less than 30 mm in diameter 

6 Fault with greater significance 



Table II 

Safety related occurrences 74-07-01—76-12-31 
Components initiating the events 

Tvoe -- Component OSK 1 OSK 2 RIN 1 RIN 2 BAR 1 Sum 

601 - Pressure vessel - - 1 1 ' - 2 

602 - Heat exchanger 2 2 1 4 9 18 

603 - Pipe 3 4 4 3 3 17 

604 - Flanged coupling - - 2 1 1 4 

605 - Valve including posi-
tioner 

6 8 7 7 11 39 

606 - Pump, fan 2 2 6 12 3 25 

607 - Motor, generator - - 2 5 4 11 

608 - Regulating equipment 1 3 2 - 5 11 

609 - Switchgear equipment 4 5 3 1 2 15 

610 - Cable - 1 1 - 1 3 

r 
611-^ 

Other electrical compo-
nent 
Gas turbine 

— — 1 1 
-»-

2 

2 

2 

612 - Control equipment - 1 2 1 1 5 

| 613 - Other component 1 1 - 1 1 4 

Reported events since 
74-07-01 :• 

158 



Table II 

Safety related occurrences 76-07-01—76-12-31 
by system-groups 

OSK 1 OSK 2 RIN 1 RIN 2 BAR 1 Sum 

Reactor - - 2 - 1 3 

Reactor auxiliary 
systems 

1 - 3 3 4 11 

Turbo-generator 
plant 

- 2 - 2 2 6 

Control equipment - - 1 - - 1 

"Electrical power 
equipment 

1 4 - 3 3 11 

Service systems 
and e q ui pm e n t 

1 1 3 5 

Total: 37 



Table II 

Safety related occurrences 76-07-01--76-12-31 
Causes 

Type -- Cause OSK 1 OSK 2 RIN 1 RIN 2 BAR 1 Sum 

801 - Corrosion, erosion 1 - - 1 1 3 

802 - Abnormal wear 1 2 - - 1 4 

803 - Unbalance, fatigue - - - - - -

804 - Water hammer, pressure 
thrust 

- . • - - - 2 2 

805 - Deformation, displace-
ment 

- ' 1 1 1 4 7 

806 - Crack - - - - 1 1 2 

807 - Break - 1 - - - 1 

808 - Fire, explosion - - - - - -

809 - Earth fault (electrical) - - - - - -

810 - Short circuit - - - - 1 1 

811 - Loss of voltage - 2 - - - 2 

812 - Other electrical fault - - 1 - - 1 

813 - Dirtiness - - 2 3 1 6 

814 - Strange object - - - - - -

815 - Overheating, overloading - - - 1 - 1 

816 - Deviations from opera-
ting conditions, ageing 

- - - - - -

817 - Seizure - - - - - -

818 - Untightness - 1 - 1 1 3 

819 - Wrong adjustment - - - - - -

820 - Handling fault - - - - - -

821 - Other cause - - 3 - •i i 4 

2 7 7 8 13 



Table V , Reactor trips during the period 

1974-07-01 to 1976-12-31-ia 

Swedish nuclear power plants. 

Plant System 

Reactor and Turbo- j Control Electrical Others 
its auxili- genera- | equip- power 
ary systems tor i ment supply 

! plant i 

j 
'"iskarshamn 1 1 13 1 7 i 2 
iOskarshanm 2 i 8 S 10 2 4 
i 
jRinghals 1 10 i 36 Î 27 11 3 

;Ringhals 2 0 72 ; 23 10 

iBarsebäek 1 ! lo 
( 

13 ! 7 0 4 

Subtotal ; 29 142 
!

 74 24 19 • 

Total: 28S 



SESSION IV 

SPECIFIC PROBLEMS AND PRACTICAL EXPERIENCE OF REGULATORY INSPECTION 

DURING OPERATION 

PANEL DISCUSSION: 

CHAIRMAN: CALORI 

CALORI: Gentlemen, let me make a practical suggestion. As you can see, 

we have five papers in our session and the first three of them are 

dealing with rather general problems related to operation experience in 

Spain, U.K. and U.S. The last three, on the contrary, are dealing with 

more specific problems related to more specific areas, like pressure 

tests on the pressure boundary of nuclear power plants, containment, fil-

tering systems in Italian plants and managing by special authorities and 

the experience gained from safety related occurrences in nuclear power 

plants in Sweden. Therefore, I propose to split the discussion in two 

parts. The first one could deal with the first three papers together. 

In order to start the discusion, I could perhaps put a question to our 

Spanish colleague. Mr. Bernai, in your paper you say that special con-

sideration should be given by the operation inspectors to analyse the 

radiation dose of the personnel and to a periodical revision of important 

documents for the operational plants, such as safety reports or operation 

specifications. Now, my question is somehow related to a more general 

topic concerning the relationship between licensing and inspection. We 

already decided to discuss it later but, nevertheless, I would like to 

put it all the same. Don't you think that periodical changes of the sa-

fety reports or operational specifications are tasks of the licencee 

rather than of the inspectors? 

G. BERNAL: I am going to answer your question gladly and I believe you 

are right to put it in that way. Really, I insisted on it earlier 
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on with a practical example. When the licencee tries to change some of 

the operating standards or technical specifications, because he attemps 

to change some system, for instance the gas treatment system, we insist 

very much and we force him to discuss the changes within the committee 

that I mentioned before. Once the problem has been discussed by the 

power station committee, they send a request asking for the change to 

be approved and generally our working procedure is the following: generally, 

in that technical meeting takes part personnel of the station specialized 

in the matter; in the case of radiation protection, the head of radiation 

protection or his alternate; in a matter of maintenance, the head of main-

tenance and generally also the head of the power station. In addition, 

we also use to invite personnel of the licencee's safety committee and 

this technical meeting takes place at the J.E.N., in our offices. From 

the side of the J.E.N., not only the inspection people are involved, but 

also people from the assessment group, who must be aware of the problem. 

There is a previous discussion which could solve the problem, if not, 

the documents are exposed and studied in coordination between the inspec-

tion and assessment groups, never by the inspection group alone. 

GAUSDEN: I have a little bit to comment on that and I say that the proce-

dures we adopt, essentially, rely upon a system for typical changes coming 

forward, being properly processed by a safety review body. The inspec-

tors, of course, have the role to coordinate that activity and to make 

sure that the appropriate technical assessment is carried out within 

the inspectorate, calling upon specialist safety evaluation people in 

the process. 

CALORI: I think that this afternoon there has been a question regarding 

the role and the duties and powers of the safety committee of nuclear 

plants. I think it is a very interesting point to discuss, because it 

seems to me that in various countries there are somewhat little differen-

ces between the duties and the powers of these safety committees. For 
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instance, in Italy the safety committee has the duty to give advice to 

the station superintendents for every change, modification, etc., to 

the normal operation, the station superintendent has the right to take 

actions, of course within the limits, within the frame of the operation 

specifications. Everything which goes outside these technical specifi-

cations has to be specifically approved by the central authority. This 

is more or less the role of the internal sitting committee in the plant. 

Could anybody comment on this point, on the role and the powers and duties 

of the safety committee in nuclear plants?. 

G. BERNAL: We understand that the safety committees of the power station 

and the licencee must fulfill a double condition; one of these, perhaps 

the most important one, is that no problem would be decided by a single 

person of the power station but it has to be discussed by a compact, res-

ponsible team which can give the guarantee that the decision taken is 

the correct one. A second part is that the safety committee memos, those 

of the power station and the licencee committee must be kept together in 

the technical file of the power station. There should be a record in the 

power station, of all activities and changes carried out. All this is 

of a major importance in connection with the documents of the power station 

which must be up-to-date at any time. I believe this is a very important 

part of the safety committee. 

GRONOW: I think one ought to recognize that in the systems of regulatory 

control, it is the principle that the licencee provides his own systems 

so that you do not really need a regulatory body for safety. So, the 

safety committee function in that context is to provide that safety re-

gulator y aspect. Therefore, they must provide an internal system for 

checking the actions they take, the third time or the second time in this 

case, of examination by the regulatory body provides another check. 

Perhaps the safety committee may be overinfluenced by operational requi-

rements. 
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One may see that in some circumstances, but the essential role is to 

provide an internal selfchecking system and the safety committees provide 

this sort of roles for the licencees similar to the inspection bodies 

which provide the service during the construction and commissioning. 

COURVOISIER: I think Mr. Gronow is right, these committees do have quite 

a function on the site of the operator, they at least eliminate the pos-

sibility that one man, the station superintendent or whoever he may call, 

dictates what happens at the plant. We demand that any member of the 

safety committee can call for a meeting, this bridles the power of the -

station superintendent, but still it is, at least in Switzerland, a 

committee which consists of people of the plant only. We have not asked 

so far, because there was no good reason to do so and no possibility to 

ask for it, that outside persons be members of the committee. There is, 

I guess, a good point in not asking for that, as the committee may have 

to handle cases which are urgent. It would not be functioning if the 

outside member will not be present. So, I would like to stress again 

that the committees are important but they are committees of the operator. 

They do not relieve the task which we have as inspectors, only to a small 

degree. 

CALORI: It is quite sure, it is the same in Italy. The safety committee 

is made of people of the nuclear plants, I don't know if it is the same 

in Switzerland, but the committee in Italy has an advisory function. The 

final responsibility lies on the station superintendent. 

GAUSDEN: I would like to direct a question to Mr. Grier, although it 

arises in part from the presentation done by Mr. Nilsson. Mr. Grier in 

table VI of his paper was listing the percentage of the LER's for various 

causes, and one of these was 16 odd percent for personal error. If one 
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takes the total number of reports, this is something like 300 or more 

in that particular year. Mr. Nilsson said that in his reporting forms 

information on human error is not included, because he thinks this may 

well be a difficult information to obtain. The two, at the moment, do 

not seem to line up. I would like to ask Mr. Grier whether the informa-

tion on human error is something which is readily obtainable or there are 

difficulties in getting this information. 

GRIER: I think there are some difficulties of reporting procedures, at 

least in standing reports. The licencee completes the LER form which 

indicates the cause of that. This report is submitted to the regional 

office, copies also go to the headquartes office of NRC, and is our pro-

cedure to have responsible inspectors review the reports and to make 

their own evaluation whether or not the cause is properly indicated. 

Before the information goes forward and comes into the computer file, 

the causes have been reviewed and the agreement reached has to put what 

the cause should be. I think there is a tendency sometimes on the part 

of the licencees to atribute the cause to something other than their own 

personnel or their own mistake, if you will, placing it on the nuclear 

system supplier, architect engineer and so on, but we try to do those 

evaluations when the reports come in and we verify that the cause is in-

dicated. 

LEWIS: Mr. Grier, is there any truth in the report that the licencee 

operators of nuclear power plants in the United States are fined for 

operator error resulting in loss of plant availability?. 

GRIER: Do you mean the individual operator? 

LEWIS: No, I am thinking on the sanction placed on the operator by the 

licencee. In other words, he pays for his mistake, is it not so?. 



GRIER: I'm not aware of that, if it is so, it is an internal licencee 

matter. We have not imposed fines on this point directly on individual 

operators. Several penalties have been levied against the utilities. 

LEWIS: No, but my point is, if I may repeat it, that the licencee is 

fining the operator for loss of his generation. I would have thought 

this was a bad form because it would then prevent operators admitting 

blame to the regulatory authorities if they are themselves on the penalty 

by the licencees themselves. Do you know if this type of penalty has 

been applied to operators?. 

GRIER: No, I don't, I'm not aware of that. 

LEWIS: I only have a supplementary question to Mr. Nilsson. From the 

experience of reporting of defects, I was rather surprised to find the 

frequency of reporting and rather the scale of reporting. Is there any 

suggestion with the Swedish authorities now so that they make it more 

purposeful? In other words, is it not necessary a case of letting infor-

mation on minor failures of plants but reporting safety related incidents? 

Do they intend to revise the requirement placed on the licencees?. 

NILSON: Just now, we do not revise, we are looking over this system. 

We are not going to revise it for the moment but the question is interes-

ting and we will think it over. 

COURVOISIER: Could I come to the question asked by Mr. Lewis? and ask 

in addition: Is there anything we can do to help the operator to operate 

in a psycological equilibrated situation, if he were under the threat 

of having to pay for errors he makes? It might be a very difficult situa-

tion for him and it might just lead to errors instead of avoiding them. 

Can we as regulators do anything to help that the operators can operate 

as freely using their qualifications, their possibilities in a free way 

without being under such constrains? 
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GRONOW: I do not intend to attempt to answer Mr. Courvoisiser's question 

but I believe that the present climate within the nuclear operating staff 

is to provide the instruction: when in doubt shut down. They perhaps have 

more experience in other places but I suggest that it is not so. Our 

experience is that, in fact, operators do take the most cautious steps 

and they make operating errors by mistake in judgements. I want to return 

to the question really of information. We heard that in Sweden they require 

daily reports. We have a modest reactor program, but nevertheless, the 

mode of information which is coming forward both from the licencee, from ins 

pectors reports and from various other inspections carried out throughout 

the year, demands an enormous amount of material which has to be proces-

sed, stored and treated. One of the observations we made in the initial 

report on national practices was that there did not seem to be significant 

information on this aspect. In fact, only one or two countries made any 

response on the questionnaire; maybe the questionnaire was not good 

enough, but except that, it would be interesting to learn specially in 

this context I suppose in America you do have defect retrieval systems, 

in the U.K. we have modest simple ones but I do find that for the future, 

when you consider that for safe operation of reactors, all their life 

time they will accumulate thousand reactor-years of operating information 

concerning defects and concerning operating information, in what way is 

that information to be processed, in what way is that information to be 

used, not only in the context of providing operating controls but also in 

the context of future design?. This is a subject which perhaps ought to 

be added to this point on operation because it is a matter of recording 

operating information brought in terms of defects and in terms of problems. 

VQLGENAU: With respect to Mr. Gronow's comments I would certainly endorse 

them by saying that in the U.S., not only each year we are accumulating 

sixty to seventy operating reactor-years of experience, all aspects of 
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non compliances, incidents, events, but also each year we are accumulating 

nearly 100 reactor-years of construction experience. So we have embarked 

on a rather ambitious program to somehow or other, try to correlate and 

to collect, examine
7
 correlate and react to all this data which we are 

generating. It is one thing to collect the data, but it is quite another 

to sort it out and make some type of sense out of it. And third, given 

that you can do those first two problems associated with the data, then 

one must find a way of reacting to the data. In our case, it is a ques-

tion of trying to use the data in some way to allocate our most precious 

and scarce research which is the inspecting man-power. 

CALORI: May I perhaps put a question to Mr. Gronow. In your paper you 

referred to the old magnox plants in the safety review in the U.K. Could 

you give us some more details, specially from the point of view of ins-

pectors. 

GRONOW: I already explained it in the paper. There is of course a con-

tinuous life of the plants in the context of the ageing process. Now 

some of the reactors have approached twenty years life-time and we have 

had licencees who gaily said that these continue for another ten years or 

twenty years. We have set up a special safety assessment team to under-

take the task of examining reactors in their age sequence, starting with 

the older reactors; first of all, to look at those in the context of pre-

sent day knowledge, not necessarily with the objective of having backfit-

ting requirements, but with the objective of seeing that they can continue 

for a certain period of operation without any additional restraints. 

Certainly, the maintenance problems and other aspects of replacement and 

the fact that the older reactors are generally smaller, may lead to shut 

down or terminate their operation simply because of an economic situation, 

but of course, they are all paid for; it is simply a question of the 
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amount of power produced, the amount of maintenance and replacement causes 

we have in that area. We have to be satisfied that they are, in fact, 

safely operated. This will include examination of pressure vessel in-

tegrity in the context of longer operating life, and it will include the 

examination of the reactoA internal components, looking at data, in the 

case of magnox stations, about their graphite, looking at data in rela-

tion, perhaps, to the operating performance under transient conditions, 

and a general review of the whole system in the context of initial design 

safety assessment up-dated as it is on a frequent basis. 

CALORI: Any other comments? 

STADIE: Maybe, I could share with you a suggestion which I heard at a 

recent meeting concerning general safety in the U.S. It was related to 

the black box, which is now becoming usual in all commercial aircraft in 

the Westhern World. Now, it is suggested why regulatory authorities have 

not installed this kind of boxes in nuclear power plants? I do unders-

tand it will be a big box because of the number of parameters you want 

to monitor. But let us go°little bit further, maybe in the future, future 

land, there will be a centralized regulatory organization held up elec-

tronically to all the reactors and have instant monitoring. 

CALORI: We now pass to the more specific papers, one by Mr. Odoni, on 

leak tests and filtering tests on Italian stations an another by Mr. 

Lespiauc about the pressure test on primary cooling pressure boundary of 

nuclear power stations. I think that both the panel and the audience could 

comment on it. 

DOPCHIE: Mr. Odoni and the Italians are using a way of filter testing 

which is rather discussed. The usual argument against it is that, as 

Mr. Odoni said, he did not really test the efficiency but tather the leak 
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tightness of the filter. So, as Mr. Odoni said, you need to have a capsule 

which is put in the same condition as the filter and which you can test in 

the laboratory. There are questions to be raised on the history of this 

little filter you got there, but the main difficulty is that the operation 

is time consuming and involves many inaccuracies in the way you are going 

to calculate finally our efficiency. The other method, of course, is 

just to send molecular iodine, normal iodine and you can send methyl 

iodide through your filter and you can test the efficiency immediately 

in that way, the objection there is that you are releasing iodine. You 

can use different forms of iodine; we use iodine 131. The quantity that 

you are releasing can be made extremelly small, for instance the amount 

that we put upstream of the filter, and not dowstream, is well below the 

instantaneous release limit that we have in our construction permit and 

in our operating licence. The test is remade, soon enough you discover 

that you don't need to make the test with molecular iodine anymore since 

it becomes obvious that the determinant test is with methyl iodide. So, 

it is an easy straight-forward test that we follow and I would wonder why 

some other people, and the Americans, and the Italians don't go to the 

straighforward easy method. 

LEWIS: About every two years, iodine absorption plant tests are carried 

out on nuclear power plants and we find this to be necessary because the 

ageing effect on the charcoal absorbent seems to demand this type of tests. 

They inject methyl iodide, something like 10 mCi, upstream of the filter 

and they measure the efficiency of the filter by relating the activity 

downstream to what it is upstream measured by iso-kinetic test methods, 

and from this we expect to get a decontamination factor of 1000, which 

is an efficiency of 99.9 for a retention time of the iodine o f ^ 0 . 5 of a 

second in the bed under normal discharge conditions fcN»5 tons C0£/h. 

The tests I have said are done to prove the effectiveness of the absorption 
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capacity of the iodine plants. We do find that it is not always the char-

coal absorption capacity which is failing, but, due to changes in the 

conditions of the bed, the stability of the packing goes down or the pac-

king factor is reduced or increased. Anyway, the charcoal is re-distur-

bed and the main cause of loss of efficiency is not in the absorption 

capacity of the charcoal but in the-instability in the bed, and it requi-

res the filter to be refurbished. So, this is an important thing which 

we expect the licencees to do on a regular basis and if they do it, just 

try to shut down when they can use the system of blow-down of the reactor, 

and he can use the blow-down of the reactor under normal or as near normal 

operating conditions as possible. I hope that will help the conference to 

understand this problem. 

COURVOISIER: This probably leads us into the domain of radiation protec-

tion. We haven't heard very much about radiation protection inspections, 

just a few remarks here and there, and I wonder always whether we have 

forgotten it because of ECCS problems or whatever you have there, or 

engineering problems, but the whole business has started by the fact that 

radiation is involved and radioactivity too. In Switzerland, we feel 

that the operators need more inspection on the radiation protection side 

because they are weaker on this side than they are on the mechanical and 

electrical engineering side. Does anyone feel in the same way?. I'm 

afraid not, because otherwise we would have heard much more about radia-

tion protection inspections. 

DOPCHIE: Well, Mr. Courvoisier, I am entirely with you. In our system 

we have divided the nuclear power stations in seven parts, seven techni-

cal parts, and we are making a visit once every two weeks covering one 

of these parts. This visit incidentally covers also other parts that have 

to be discussed because of the previous visit, not because of other 

reasons. In this way, we cover the total power station four times a year, 



12 

we have exactly 26 visits. One of these visits concerns radiation pro-

tection and normal security, and other visits cover radiation measurements, 

and there I go entirely with you. In radiation measurements we have 

found great inaccuracy in the assessment of releases. For instance, we 

have checked part of the instrumentation in one of those plants and it 

had to be torn-down and replaced because of obstruction in the small 

ducts, the little pipes, that appeared to be larger than what had been -

anticipated in the design. In many of those equipments, and quite often, 

this problem of inaccuracy appears. We have this problem and we believe 

it is an important point to be covered in our continuous inspections. I 

told you that we had a systematic visit every two weeks but our activity 

for the power station in operation goes far beyond that, and the main 

part of our activity is not the systematic inspection and the reports 

that go with it. There are other visits and other problems that we en-

countered that make the main part of our in-service inspection. 

GRIER: Radiation protection is a part of our inspection program. We 

define an overall program to be accomplished during a year, specifying 

certain frequencies in particular areas, so it is not based 'on the number 

of inspections but rather accomplishing the total program. 

CALORI: Mr. Clément will contribute to the discussion on this point. 

CLEMENT: Peut-être un commentaire sur ce problème de radioprotection. 

Il est bien évident qu'il est important de savoir ce que chaque personne 

reçoit comme rayonnement, et les gens qui s'intéressent à la santé du 

personnel ne manquent pas de demander et de suivre de très près tout ce 

problème. Et bien, il y a un autre aspect que je voudrais mentionner, 

c'est l'intérêt non pas de connaître ce que chaque personne reçoit, mais 

de connaître les doses de rayonnement qui son distribuées, si je l'ose 

dire, pour un travail donné; et là, les ingénieurs, les gens qui s'occupent 
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de sûreté nucléaire ont certainement un intérêt à connaître ces doses 

et probablement ils en tireront des avantages, ils constateront, peut-

être, que tel poste de travail donne des doses très superières h ce 

qu'ils attendaient, à ce qu'était prévu lors de la conception, et ça 

peut faire déboucher sur des modifications, soit dans l'installation 

même, soit dans les procedures d'exploitation. 

G. BERNAL: I should like to make some comments. I agree completely 

that radiological protection makes part of the inspection work. In 

this sense, I should like to comment on our procedure. When we make a 

routine inspection, we always pay a visit to the radiation protection 

service of the power station health physics. This visit is mostly done 

to check that the personnel radiological records are up-to-date. This 

job'is purely administrative and it is not sufficient. Then, we also 

visit and check, rather often, that the normsestablished are followed by 

every one. I must say that the people do not realize our presence, 

although the heads of the power station are aware of it. We usualy choose 

a place where we can check that the people leaving the controlled zone 

meet the specifications. We also make several checks on the air sampling 

equipment installed around the station to see that they are functioning 

and the values are being recorded. There is also another point which I 

consider to be very important, and this is the sampling of water, slurry, 

alga, fish, etc., in the surroundings of the power station. The power 

station must do a study of all this and send it to us. 

There is another interesting point which is mandatory for our power sta-

tions, this is an emergency drill which should be done at least once a 

year. To this emergency drill we send three inspectors, one of them 

being an expert in radiation protection. We send three inspectors because 

we consider that they should be located in different areas of the station. 
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Generally, one of them stays in the control room and the others in the 

surroundings of the power station. The emergency drill can be more or 

less complete, it depends. Lately we have done one test in "José Cabre-

ra" power station, where people of the village were evacuated and we main-

tained a strict control of all the personnel that should move within the 

power station and this was perfectly accounted; besides, we changed, in 

agreement with the head of the station only, the plan proposed by the 

power station to the administration. In this respect, I remember one 

of these tests where I. was present with Mr. Buergo and he proposed to 

the head of the power station to say to the personnel that the entrance 

of equipment to the building was out of service just to see the reaction 

of the personnel. The reaction was very quick and the personnel left 

the building through the emergency door which was located 25m upstairs, 

when we arrived upstairs my liver was close to my mouth due to the clim-

bing speed. This example is just to show you that we attach a big impor-

tance to radiological protection during routine or emergency inspections. 
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Session V: Special aspects of regulatory inspection 

E. Volgenau : Session Chairman 
W . S. Gronow : Scientific Secretary 

Principal conclusions and problem areas Î 

Session V addressed two subjects: inspection of nuclear 
fuel transportation and public information aspects of nuclear 
safety inspection. 

With regard to the first subject, it was noted that 
there are two important aspects with respect to nuclear fuel 
transportation - those associated with physical security (that 
is, proptecting shipments from malevolent actions on the part 
of individuals) and those associated with public health and 
safety. 

The majority time in session V was devoted to public 
information aspects of nuclear inspection and the following 
conclusions can be made: 

1 - public involvement in the regulatory process continues to 
grow in most countries 

2 - there is a corresponding growth in the public information 
activities of most inspection organizations» For example, 
in some countries inspection records are available to the 
public and inspectors are called upon to give their views in 
public proceedings. 

Proposals for futu^re work: 

In view of the conclusions above, it is clear that 
further exchanges are desirable among member countries concern-
ing developments in the area of public information. 



THE ENFORCEMENT PROGRAM OF THE 
NUCLEAR REGULATORY COMMISSION IN THE 

UNITED STATES 

Harold D. Thornburg 
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Washington, D. C. United States of America 

The enforcement program of the United States Nuclear Regulatory Commission 
consists of a clearly spelled out, evenly applied program of deterrents 
which escalate according to the nature of the offense and the past history 
of the licensee's noncompliances. Ninety-eight percent of all enforcement 
actions are normally handled by the five Regional offices. Only one percent 
of noncompliances have been classed as violations where significant safety 
consequences occurred. A strong and timely enforcement program is essential 
to insure that licensees fulfill their obligations to protect the public and 
the environment. 



The NRC enforcement effort consists of a clearly spelled out, evenly applied 
program of deterrents which escalate according to the nature of the offense 
and the past history of noncompliance. A comprehensive statement of this 
enforcement policy was distributed to all NRC licensees on December 31, 1974 
and to all new licensees since then. 

From an enforcement standpoint, each item examined during an inspection or an 
investigation falls into one of four categories (Figure 1): (1) it is 
acceptable; (2) it does not comply with Commission rules and regulations 
or specific license conditions; (3) it deviates from a licensee commitment 
which is not a regulatory requirement; or (4) more information is needed to 
determine that the finding lies in one of the other three categories. Further-
more, each item of noncompliance is categorized to express its relative 
significance. 

Since the NRC places great emphasis on the licensee's program to identify 
items which need to be corrected, enforcement action is usually not taken 
for noncompliance items which are identified by a licensee's internal audit 
program — providing the licensee adequately corrects the problem. 

NRC attaches considerable significance to noncompliance items which we 
directly identify. In view of the requirements for multiple levels of 
inspection and audit under a licensee's quality assurance program, NRC 
identification of a noncompliance item carries with it broader implications 
regarding the effectiveness of the licensee's quality assurance program. 
For this reason, we require the licensee not only to correct the particular 
problem identified, but also to correct the deficiencies in the quality 
assurance program which allowed this situation to exist. 

The U.S. NRC enforcement program can be illustrated by briefly .following 
the sequence of events that usually take place within the inspection-
enforcement process. First, an inspection is made by the inspector. The 
results of the inspection are discussed with licensee representatives 
at an exit interview on the last day of the inspection. The results of 
the inspection are also documented through a formal report that is sent 
to the licensee within twenty days after the inspection. The findings of 
the inspection fall into one of the four categories shown on Figure 1. 
Any unresolved items must eventually, fall into either the acceptable or 
nonacceptable categories upon receipt of additional Information. 

If a noncompliance is found, it must be classified into one of the three 
levels of severity illustrated on Figure 2, Briefly, these classifications 
are: 

Violations - Items where significant safety consequences 
occurred or could have occurred because of the noncompliance. 

Infractions - Items where significant safety consequences could 
have occurred but where safety margins (of protective systems) 
still existed, 

Deficiencies - Items that do not have direct safety significance. 

A Notice of Violation in the form of a letter is sent to the licensee with 
the inspection report. The licensee must respond within a given time frame, 



usually twenty days. The response, which is sent to the five NRC Regional 
Offices, must indicate (1) how the licensee intends to correct that item 
of noncompliance; (2) when corrective action will be taken; and (3) how 
the licensee intends to prevent similar occurrences in the future. The 
Regional Office reviews this response and either approves or disapproves 
the proposed licensee actions, disapproval requires that the licensee 
respond to the Region's objectives). In addition, the licensee's plans 
and actions for correction are reviewed at subsequent inspections to insure 
that corrective action has, in fact, taken place. 

For serious items of noncompliance (usually violations or a combination of 
infractions over a period of time), the enforcement sanctions are escalated. 
These escalations are usually preceded by additional inspections or investi-
gations that probe more deeply into the licensee's management processes. 
An Enforcement Conference or management meeting may be the next step. This 
is a meeting of the senior staff of the Region usually including the Regional 
Director and the senior management of the utility. The President of the 
utility often attends this meeting, At the meeting the particular problems 
are discussed but the overall management of the facility is also examined. 
The licensee usually proposes actions to correct the problems. These actions 
are then summarized in an Immediate Action Letter from the NRC Region to 
the licensee. These actions become commitmentsThat are subject to future 
inspection review. 

Commitments can also result from other situations, such as a new Regulatory 
Guide or a Bulletin, In such cases if the licensee fails to comply with his 
commitments he can be cited during an inspection for a Deviation.- The licensee 
must respond to a Deviation citation in a fashion similar to a citation for 
noncompliance. 

The steps discussed above usually are taken by a Regional Office. In most 
cases these enforcement measures are sufficient to bring about corrective 
action by the licensee. Continued failure to fulfill commitments or correct 
items of noncompliance can lead to escalated sanctions such as Civil Penalties 
or Orders. These higher sanctions require the involvement of the Headquarters 
of the Office of Inspection and Enforcement, as well as other NRC offices. 

As shown on Figure 3, Orders cover a number of categories: Show Cause; Cease 
and Desist; license suspension; license modification; revocation of a license; 
denial of license renewal, and rescinding of previous orders. Orders are the 
most serious sanction available to NRC and obviously can affect the licensee's 
operation significantly. 

Due to their significance.these higher sanctions require a thorough adminis-
trative/legal process. Figure 4 illustrates this process for the imposition 
of a Civil Penalty. The process starts when the Region recommends that a 
Civil Penalty be issued. The inspection or investigation findings are 
reviewed by IE Headquarters staff. If the Headquarters concurs in the Civil 
Penalty, a Notice of Violation is sent to the licensee with the proposed 
Civil Penalty before the letter is sent. The licensee is informed by tele-
phone and the Commission is informed five days prior to the issuance. A 
public announcement is made two days after the letter is sent to the licensee. 
The licensee has 20 days to respond from the date of receipt. 



Depending on the licensee response, the Civil Penalty can be dismissed. 
If the civil penalty is not dismissed, the process continues by the issuance 
of the Order to impose a Civil Penalty, The licensee may pay the penalty 
without the issuance of the Order. In this case the process terminates. 
Once the Order is issued,the licensee has 20 days to pay the penalty or 
request a hearing, The Commission is informed when the Order is issued. 
If the licensee does not respond to the Order, the matter is referred to the 
Department of Justice for collection. The Department of Justice has the 
authority to mitigate or remit the penalty depending on his interaction with 
the licensee, 

Should the licensee request a hearing, a Notice of Hearing is drafted with 
the concurrence of the Executive Legal Director (ELD). The Hearing Notice 
is signed by the Commission. The Hearing can result in dismissal, mitigation, 
imposition, or remission of the penalties. The licensee can appeal the 
Hearing Board's decision, The case is then referred to the Appeal Board for 
a final Commission ruling. The licensee always has the right to seek redress 
in the Civil Courts. 

No Orders imposed by the NRC has gone to hearing so far, although there are 
three cases pending that may require hearings. With regard to actual enforce-
ment experience, NRC has about 11,000 licensees. Five percent of these are 
reactor licensees. During the past year 6,000 inspections were conducted with 
approximately fifty percent devoted to reactors. Forty percent of these 
inspections found items of noncompliance. Of the noncompliances, only one 
percent were Violations, sixty percent were Infractions and the balance were 
Deficiencies, 

When noncompliances were found in the inspections, ninety-eight percent of 
the enforcement actions were completed by the Regional offices. The two 
percent referred to Headquarters, usually resulted in the higher sanctions 
discussed above. In 1977, actions taken by Headquarters included 27 Notices 
of Violation, 25 Civil Penalties, and Orders to five different licensees. 
Six different utilities received Civil Penalties for items ranging from 
exceeding release limits to an unplanned criticality. No Orders were issued 
to utilities during 1977. 

In summary, our experience indicates that compliance by NRC licensees is 
generally good. In those cases where enforcement action is necessary, 
our system has assured that the situation was corrected. 
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The licensing authority for nuclear power plants 
and other nuclear installations in Sweden is the 
Nuclear Power Inspectorate. When the government 
gives a site permission to a utility, it gives it 
under the condition that the utility shall follow 
all prescriptions given by the inspectorate on 
design, construction and operation of the installa-
tion which are of importance to the safety. One 
prescription which the inspectorate then gives is 
that it should be continuosly informed about the 
operation of the plant and especially about all 
kinds of abnormal occurrencies. 

The major interests for the inspectorate in collec-
ing this imformation and analizing it, is to 

- give direction for the control and inspection of 
plants in operation and to give a basis for changes 
in those plants 

- give a feedback of information from plants in opera-
tion to those under construction or design. 

These purposes of the collection of information from 
the utilities is dealt with in detail in other Swedish 
papers to the Specialist meeting. 

However, the fact that the Inspectorate gets informa-
tion about the operation of nuclear installations has 
an interesting consequence due to the Swedish principle 
of public access to official records. 

Any document which has arrived to an authority in Sweden 
is considered as an official document. This is the case 
independent of the form of the document: a hand-written 
letter, a memorandum, a computer tape, a formal or infor 
mal message and so on. The document is official also al-
ready before it has been registered in the files of the 
authority. 

Documents produced within an authority are considered 
official at the moment when they leave the authority, 
or if that is not the case, when the decision dealt 
with in the document has been taken or when the document 
is brought into the file of a case. 

Any Swede - and also, as a matter of fact, any foreigner 
has got the right to see, read and copy any official 
document. There are of course exceptions, but they are 
very few and concern matters of importance for the 
national defence, the work of the police forces, informa 
tion of commercial interest for a private company. A 
person, company or organization which makes a document 
available to an authority has no right to demand that 
the document should be dealt with as not being official 
(with the exceptions mentioned). 
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As a consequence of the principle of public access 
to official records, the information given by uti-
lities to the Nuclear Power Inspectorate about the 
operation of a nuclear power plant, is official. 
Therefore any person has the right to contact the 
Inspectorate and ask for all available information 
about any reactor. As the Inspectorate prescribes 
that it shall be continuously informed about the 
operation and especially about all kinds of abnormal 
occurrencies, this information is available to any-
one who is interested in it. 

To what kind of information from the operation of 
the power plants does the public have full access? 
My Swedish colleagues have previously during this 
seminar described our reporting system. They have 
talked about the daily reports on normal operation 
and about the special reports on scrams and inci-
dents. All information of that kind should be made 
available for anyone asking for it. The same is the 
case for the reporting from the utilities on specific 
items as well as reports from outside consultants. 
When reactor vendors report to us there might be 
commercial interest involved so that the information 
could be classified due to commercial reasons. You 
might think that the principle of public access to 
official records will make life difficult for the 
authorites and of course also for utilities and ven-
dors. For the authorities it is certainly not so. 
On the contrary this principle and its consequences 
simplifies the work of the authorities as concerns its 
contacts with the public, with the press and also with 
utilities and vendors. This is because there is very 
little room for discussions whether a piece of infor-
mation should be kept secret or not, whether a report 
might be shown or not shown. 

When the public debate about nuclear power started 
in Sweden some years ago there was no great interest 
for the Nuclear Power Inspectorate and its work. We 
were contacted by journalists when they had found some 
interesting news concerning incidents in utilities but 
our work was not very well known among either the journ-
lists nor among politicians and of course not among 
the public in general. Journalists were very interested 
in finding out what awful things happened inside the 
power plants and they were, as I see it, rather sus-
piscious against the utilities who they believed tried 
to conceal important imformation. At that time the re-
porting system of the Nuclear Power Inspectorate was 
not yet implemented so we had a bad readiness for giving 
information about what happened in the plants and to 
give our views on what happened. 
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I have already mentioned journalists several times 
without saying very much about the public in general. 
The reason is that the part of the public which is 
in the first place interested in the information about 
what happens in the power plants is the press, the 
radio and the television. It rather seldom happens 
that we are contacted by the interested layman who 
wants information about the operation of power plants 
or other questions of interest for nuclear safety. 

When we began to use our reporting system for opera-
tion, incidents and scrams we soon found that we had 
got an intrument for givning reliable information 
about safety matters of the reactors. A short time 
after the occurance of an incident we knew the details 
of it and could farm our own opinion of it. We also 
got a better overview of the safety record of the 
reactors. At about the same time we started the pub-
lishing of the quarterly reports which have been des-
cribed earlier by Mr. Nilsson. They were distributed 
not only to the press but also to authorities and to 
ministries, to members of the Parliament and to the 
political parties. The first quarterly report came in 
April 1975 and covered the first quarter of 1975. The 
date was well timed for the discussions foregoing the 
decision in May 1975 by the Parliament on the energy 
policy for the next three years. We very soon noticed 
that the quarterly reports were considered to be serious. 
They were quoted in'the press and I would say - without 
having any statistics on it - that our contacts with 
the press and the public became more frequent than be-
fore. There is no doubt that the numbers of articles 
in the newspapers about incidents in the reactors 
have diminished since the quarterly reports started 
to be published. That is certainly the fact for ar-
ticles with incorrect information. I would not say 
that I am sure that this is entirely an effect of 
the quarterly reports, there might be other reasons, 
but we are anyhow sure that they have had a positive 
effect on what is written about nuclear safety. I 
have also the impression that they have had a posi-
tive effect on the public image of the Nuclear Power 
Inspectorate. We are now more known to politicians, 
to the public and to the press. It is my belief that 
the quarterly reports have been of a great importance 
for the fact that the public has a certain confidence 
in the nuclear safety authority. I will not at all 
say that a reporting to the public of that kind, groun-
ded on a principle of public access to official records, 
is the only or the best way to create confidence bet-
ween an authority and the public, but it has anyhow 
been to a great help for us. 
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I will give you a few practical examples on how our 
contacts with, the public is handled. 

Once a week we are visited by a journalist from 
the Swedish news agency (Tidningarnas Telegrambyrâ, 
TT). He looks through our registers of incoming 
documents and asks to see what he finds interesting. 
Our rules are that we shall meet such a requirement 
as long as it does not disturb our normal work. He 
will then be shown for instance incident reports, 
consultants reports, letters from us to the utilities 
giving conditions for the operation of the plants 
and so on. He has the right not only to look at the 
documents but also to copy them, although he could 
not demand that the authority should take the costs 
for the copying. This journalist is also very interes-
ted in a bulletine board in our office where we show 
the daily reports from the power plants. C o n t a c t s 
have been established between him and the staff 
responsible for the different power plants and from 
them he gets complementary information. Other journa-
lists also come more or less regularly to our office, 
not only to look at actual reports, but also to keep 
in touch with general problems of nuclear safety as 
described in the technical press and to discuss those 
problems with us. 

I will give you one more example. About one year ago 
the newly elected Swedish government appointed an Energy 
Commission which was given the very heavy task to pre-
pare for the coming energy policy decision of the Parlia-
ment in 1978. The commission should give to the members 
of the Parliament and the political parties a back-ground 
information about different energy production options 
and their consequences on the economy, the environment, 
the safety and so on. There is an Expert Group for Safety 
and Environment working for the commission. In this group 
the Nuclear Power Inspectorate is represented. The expert 
group wanted to do a reactor safety study of Rasmussen 
type for one of the Swedish nuclear power plants. One 
such study was already under way, and is still going on, 
sponsored and ordered by the Nuclear Power Inspectorate, 
but the expert group and the energy commission wanted 
to do a similar study with an "indépendant" way of look-
ing at the problem. Therefore a former NRC-employee was 
engaged as a consultant to review the differences bet-
ween working methods of the licencing authority in the 
US and in Sweden. Furthermore, three former General 
Electric employees were engaged to make a safety assess-
ment of the Barsebäck plant along the lines of the Ras-
mussen study. These consultants are critical to many 
parts of the Rasmussen study and will in their own work 
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try to evaluate factors which, they think the Rasmussen 
study has overseen. As I said before the Nuclear Power 
Inspectorate is represented in the expert group which 
decided to use these consultants. We have a positive 
view on their work. We think that it will ba a valu-
able contribution to our own studies of the safety 
of the Barsebäck plant. As I said earlier not only 
any Swede but also any foreigner has the right to 
look at our records. Therefore there would be very 
few problems, at least theoretically, for the con-
sultants to get all the information they needed. They 
might have come to us, without even mentioning their 
names, and asked for all information available. How-
ever, the Nuclear Power Inspectorate as a Swedish 
authority has been ordered by the government to give 
all help to the Energy Commission. Consequently we 
had to do more for the consultants. We also very 
soon realised that it was in our own interest to give 
as much help as possible to them. It is not only so 
that we are those who have the information about the 
Swedish plants, but also that we are those who have 
the correct interpretation of the information. This 
interpretation is of special importance in the case 
of these consultants, as most of the documents con-
cerning the Barsebäck plants are in Swedish. Our 
practival solution was to let the consultants work 
in our offices during some weeks last summer. There 
we participated in collecting the documents for them, 
in the interpretation and in the discussions about 
these documents. This case was certainly one where 
we had great help of the principle of public access 
to official precords. We never came into the diffi-
cult situation to decide what information it would 
be advantageous for us to give and what information 
we should keep to ourselves. In a few cases there 
were documents of interest for the consultants which 
were classified due to commercial interests of the 
Swedish reactor vendor. The vendor had a very obliging 
attidude, however, and allowed the consultants to 
look also at these documents. We certainly know that in 
the reports of the consultants there will be criticism 
towards us, but at the same time we know that this 
criticism will not be that we have tried to conceal 
any information to them. 

An interesting question is of course: how do the utili-
ties and the vendors look at the public access to almost 
all information which they give to the authority? Of 
course they cannot do much about it, as well as we 
cannot, but do they find it advantageous or disadventa-
geous? I shall not answer for them but let me just give 
my personal impression: also for them the principle of 
public access to official records makes life easier to 
live in the long run. 
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In recent years public interest in the safety aspects of the use 
of nuclear energy has "been increasing in the UK as in other countries. 
The Government considers public involvement on this subject to be imp-
ortant and has taken action to promote and encourage public debate. As 
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1« INTRODUCTION 

In recent years public interest in the safety aspects of the use 
of nuclear energy has been increasing in the UK as in other countries. 
The Government considers public involvement in this subject to be important 
and has taken action to promote and encourage public debate. As a 
result of a Government requirement, the Health and Safety Executive (HSE) 
now publish a quarterly statement which gives particulars of nuclear 
incidents at civil nuclear installations which have a bearing on safety 
and health. 

4 

The formulation of nuclear policy involves consideration of a 
wide range of interests including public acceptability. This paper 
describes the responsibilities of the various organisations involved, 
and the roles of the bodies with regulatory functions. The background 
to requirement for publication of incidents at nuclear installations, and 
the range of incidents covered in the quarterly statement is also dis-
cussed. Reference is made to information made available on nuclear 
safety from Government and other sources in the UK in the context of 
the public debate on nuclear energy. 

2. NUCLEAR POLICY 

Successive Governments have, recognised tha~ fwiiftraesital importance 
of the safety, enviroumentaL and public acceptability aspects of all 
nuclear activities in the United Kingdom.. A valuable safegueurd is the 
separation of the different responsibilities that arise out of the develop-
ment of nuclear power. 

The Department of Energy's responsiblity is to consider on what 
scale nuclear power could contribute towards the nation's needs for 
securing economic and reliable supplies of energy; the acceptability 
of utilising it on that scale; its place in wider energy strategy; 
and what systems justify a commitment of UK resources to develop and 
exploit them. 

Subject to these broad policy questions, the development and use 
of nuclear power is the responsibility of the United Kingdom Atomic 
Energy Authority, British Nuclear Fuels Ltd, National Nuclear Corporation • 
and the Generating Boards. 

The responsibility for preparing the legislative framework 
incorporating standards to protect the environment, the safety and 
health of workers and the public, and ensuring that they are met, is 
placed by Acts of Parliament on regulating authorities which are coi>-
stituted quite independently of the Department of Energy and of the 
nuclear and electricity industries. A diagram showing the various 
inputs and considerations inthe formulation of nuclear policy is shown 
in Figure 1. 

3. REGULATORY FUNCTIONS CONTROLS AND RESPONSIBILITIES 

Fundamental to the public acceptability of nuclear power is the 
application of very strict safety criteria. Much more stringent standards 
are applied to nuclear power than to other energy technologies. This has 
to a large extent arisen because nuclear power is a new technology the 
potential dangers of which have been recognised from the start. Safety 
standards have been laid down but are reviewed continuously in the light 



of scientific and technical developments. The aim of nuclear safety policy 
is to eliminate the possiblity and potential consequences of accidents 
as far as is reasonably practicable. Similarly) it aims to keep levels 
of exposure of people to radiation below the upper limits recommended by 
the International Commission on Radiological Protection (ICRP), and 
accepted internationally, but at the same time to keep actual exposure 
as far below these limits as is reasonably achievable. 

4. NUCLEAR SITE OPERATIONS 

* The safety control of nuclear installations is governed by the Health 
and Safety at Work etc Act 1974 and the associated relevant statutory 
provisions of the Nuclear Installations Act 1965t under which no commercial 
nuclear installations may be constructed or operated in this country 
without a licence granted by the Health and Safety Executive (HSE). The 
main types of installation covered by this legislation-, aa*Q nuclear power " 
stations and sites-used for the manufacture of nuclear fuel, the reprocessing 
of irradiated fuel and the storage of radioactive waste. Licence con-
ditions in the interest of safety are imposed and enforced by the Executive*à 
Nuclear Installations Inspectorate (NU) which exercises strict surveillance 
at all licensed sites. Sites operated by the United Kingdom Atomic Energy 
Authority and by Government Departments are not subject to licensing but 
are required under the 1965 Act to meet the same standards as are imposed 
on the operators of licensed sites. The operation of all these sites, 
licensed or not, is subject to the obligations imposed by the Health and 
Safety at Work Act. 

The Health and Safety Commission and its Executive, though constituted 
as quasi, independent bodies outside the Government machine, are ultimately 
responsiblefbr the performance of their functions to the

 1

Secretary of State*. 
In the case of nuclear health and safety, it is the Secretary of State 
for Energy,or for Scotland as appropriate, who is answerable for it to 
Parliament. Effectively while the Secretary of State for Energy has no 
direct responsibility for promoting and developing nuclear safety he is 
ultimately responsible for the way in which this function is carried 
out by the Commission and Executive. 

5». PROTECTION OF THE EHTERQNMEtTT 

Responsibility for disposals of radioactive waste from licensed 
nuclear sites and those of the UKAEA rests in England with the Secretary 
of State for the Environment and the Minister of Agriculture, Fisheries 
and Food; in Wales both the Secretary of State for Wales and the Minister 
of Agriculture, Fisheries and Food; and in Scotland with the Secretary 
of State for Scotland. These Ministers, under the provisions of the 
Radioactive Substances Act i960, authorise and control the extent to 
which, and the conditions under which, radioactive substances may be 
disposed of in the environment. This responsibility relates, for example, 
to the control of discharge of liquid or gaseous radioactive effluent in 
the course of normal working of nuclear installations, and to the disposal 
of solid radioactive waste. 

6. TRANSPORT OF RADIOACTIVE SUBSTANCES 

The conditions of carriage and regulatory requirements for the 
transport of radioactive substances in the UK are based on the model 
regulations set out by the International Atomic Energy Agency (IAEA) 
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in 1973* In the OK these standards are controlled by the Dept. of Transport. 

7. HEALTH PROTECTION 

The national point of authoritative reference on radiological 
protection matters is the National Radiological Protection Board (NRPB) 
which was established in 1970. Together with the Medical Research 
Council. (MRC) it provides advice on the biological effects of radiation, 
radiation standards and radiological protection. It carries out 
rssearch. and development, for example, research on the effects of 
plutonium on man, and studies of the health records of radiation 
workers. 

The responsibilities of the regulatory authorities are shown in 
Figure 2. 

8 . PUBLIC DEBATE OS NUCLEAR ENERGY 

Prom the start of the UK civil nuclear power programme in 1965 
there have been substantial public discussions including Parliamentary 
debates, based on Government White Papers and other publications, and 
statements and publications by the nuclear organisations. These have 
covered all aspects including safety, and have been fully reported and 
discussed in the media and by independent fora. However in the past 
two years the public debate on the nation's future nuclear power 
programme and associated issues such as the reprocessing of waste 
nuclear fuel has gained impetutus. 

8.1 PARLIAMENT 

There have been several wide ranging debates on nuclear energy 
matters in both Houses of Parliament. The debates have covered inter 
alia nuclear reactor policy, nuclear energy policy and nuclear safety 
and these have been published in Hansard. Parliamentary Committees 
have also devoted time to nuclear matters. The Select Committee on 
Science and Technology reviewed the thermal reactor systems proposed 
for use in the UK, and in later sessions the SGHWR programme, and took 
evidence from a wide range of interests including the HSE, organisations 
responsible for the development and construction of nuclear power plants 
and other interested independent groups such as the FOE and published its 
evidence. The Scrutiny Committees of the House of Commons and House 
of Lords on the European Communities haveconsidered Community proposals 
including a Council resolution on technological problems relating to 
nuclear safety. They have published their conclusions and reports on the 
subsequent debatesin Parliament were published in Hansard. 

8.2 PUBLIC FORA 

The Secretary of State for Energy has initiated important dis-
cussions on nuclear and general energy matters, two of which covered 
important nuclear policy matters. In December 1975

 a

 debate was held 
in Church House Westminster to discuss the proposal to import Japanese 
nuclear fuel for reprocessing Windscale. The case for the proposal 
was put by British Nuclear Fuels Ltd (BNFL) and that against by the 
environmentalist groups called the Friends of the Earth and Half-Life. 
At the same venue in June 1976 the Secretary of State chaired a National 
Energy Conference attended by the chairmen of the energy industries, 
Trades Unionists, distinguished guests from overseas including the EEC 



Energy Commissioner from Brussels. More recently (May 1977) the 
Secretary of State heard, the views of prominent academics, representatives 
of the electricity and nuclear industries, members of Parliament and 
environmentalists on nuclear as well as general energy questions at an 
informal seminar at Sunningdale. The conclusions were published. 

8.3 ROYAL COMMISSION REPORT 

A major contribution to the public debate was the 6th report of 
the Royal Commission on Environmental Pollution, entitled "Nuclear 
Power and the Environment" (Cmnd 6618). The Commission was appointed 
"to advise on matters, both national and international, concerning the 
pollution of the environmentj on the adequacy of research in this field? 
and the future possibilities of danger to the environment". The general 
conclusion of the Commission following its study of nuclear power was 
that the abandonment of nuclear power would be neither wise nor justified. 
One of its recommendations was that a special procedure for public 
consultation should be established in respect of major questions of nuclear 
development to enable decisions to "take place by explicit political 
process". The Government's response to the Commission's report (Cmnd 6820) 
accepted the need for a proper framework for wider public debate and the 
most suitable kind of special procedure to achieve this is being considered. 
The Government has recently announced that a planning inquiry will be 
held before a decision on the first commercial fast reactor is taken. 

8.4 WINDSCALE INQUIRY 

Currently a public inquiry is being held into the proposal by 
British Nuclear Fuels Ltd (BNFL) to construct plant for reprocessing 
oxide fuels at Windscale. The inquiry which started in June may: : • 
last for about four months and the evidence taken from a wide variety 
of interests will make an important contribution to the public débate 
on nuclear matters. All interested parties who wished to give evidence 
have had the opportunity to do so and the Nil and Government Departments 
concerned have been called to give written and oral evidence. Accounts 
of the progress of the inquiry appear in the daily press, technical and 
other journals, on radio and television. 

8.5 MEDIA 

During the past year there has been greater interest from the 
media on nuclear subjects, including TV features on nuclear power and 
nuclear safety. One programme included a coverage of the rehearsal 
of the emergency plan at a nuclear power station in which a representative 
of the Nuclear Installations Inspectorate took part. 

8.6 • SAFETY OF CONVENTIONAL ENERGY SOURCES 

A list of questions on the safety of non-nuclear energy sources 
and power production has been raised by staff at the Dounreay Experimental 
Research Establishment with a view to putting the UK nuclear safety record 
in perspective. The Health and Safety Commission have been asked to 
prepare detailed replies and to report to Parliament in due course. 
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8 .T OTHER INFORMATION 

The desire on the part of the Government for more open public 
debate on nuclear safety matters was also reflected by the publication 
last January of an HSE report replying to a series of questions on 
nuclear safety addressed to the Nuclear Installations Inspectorate (Nil) 
at the iniative of the Secretary of State for Energy. The report 
entitled. "Some aspects of the safety of nuclear installations in Great 
Britain" answered 19 questions on the safety of the fast reactor and 
its fuel cycle from the Secretary of State himself who had previously 
announced, his intention in the House of Commons and invited. Members 
of Parliament and others to submit questions. As a result a list of 
23 questions was submitted by MPs and a list of 45 questions was pul>-
lished by the Society known as the Friends of the Earth. Most of the 
questions from the MPs were of a fairly general character unlike those 
from the Friends of the Earth which were of a much more detailed 
character and sought to elicit specific technical responses including 
details of previous incidents at nuclear installations. The report 
was made available by the Secretary of State to Parliament and published 
in ful l as a contribution to the public discussion on nuclear energy. 
Other reports made available to the public on nuclear safety include 
the summary of the results of studies by the Nuclear Inspectorate into 
the safety of reactor systems new to commercial operation in the UK 
and by the UKAEA on pressure vessels. 

8.8 FUTURE DEVELOPMENTS 

In order to assist and promote this wide-ranging debate on al l 
aspects of nuclear energy policy the Government is arranging for the 
publication of a series of papers, in a form comprehensible to laymen, 
of the results of research and development- on radioactive waste management, 
research into the effects of radioactivity and other more general nuclear 
energy topics. By al l these means the Government aims to ensure that 
in future major decisions on nuclear energy policy will be taken after 
public debate and detailed discussion. 

9-. REPORTING AND PUBLICATION OF INCIDENTS AT NUCLEAR INSTALLATIONS 

The only published information on incidents at nuclear installations 
in the UK until 1977 was contained in reports of the procedings of 
Parliament (Hansard), Government Command Papers, in press statements 
released by the plant operators or in reports published by technical 
staff. The information in Hansard records the Government's response 
to questions by Members of Parliament on particular incidents and only 
two Command papers have been published on accidents or incidents at 
nuclear plants. The most recent of these dealt with the incident in 
Building B204 at the Windscale works of British Nuclear Fuels Ltd on 
26 September 1973 and the earlier paper with the accident to the No 1 
pile at Windscale in 1957. Publication of reports of incidents by the 
plant operators is at their discretion. 

However, in December 1976, the Secretary of State for Energy 
announced in Parliament that'he had arranged to be informed of any 
incident at nuclear installations within his sphere of responsibility. 
This requirement arose from a report of a leak at a radioactive waste 
silo at the time when the Government was giving consideration to the 



planning application from British Nuclear Fuels Ltd to expand the 
reprocessing capacity at its Windscale Works. The reporting require-
ments did not specify the range of incidents to be covered and following 
discussions with the operators of nuclear plants the Secretary of 
State for Energy made the following statement on 2 February 1977: 

"Licensees of nuclear installations are required by the Nuclear 
Installations (Dangerous Occurrences) Regulations 1965 to report immediately 
to the Health and Safety Executive the following occurrences: 

a) any release of radioactivity or toxic substances causing or 
likely to cause death or serious injury; 

b) any uncontrolled criticality excursion; 
c) any explosion or f ire likely to affect safety;. 
d) any occurrence during the transport of nuclear matter which 

is likely to cause death or injury from radioactivity, or 
the breaking open of a container of nuclear matter. 

They are also required by licence conditions to report incidents 
involving exposure to radiation above prescribed limits and whenever 
inspection or testing reveals that the safe operation and conditions of 
the plant may be affected. My right hon. Friend the Secretary of State 
for Scotland and I have made arrangements with the Health and Safety 
Executive to be informed of such occurrences, and also to be told of 
certain occurrences of lesser significance. We propose to inform 
Parliament at once of any occurrence reported under the Dangerous 
Occurrences Regulations. More generally we have arranged for a 
quarterly statement to be published by the Health and Safety Executive, 
covering all the occurrences reported to us under the arrangements 
referred to. Besides numerical information, this statement would give 
short particulars and an assessment of any occurrences that were of 
significance for safety. Similar arrangements will be made for the 
reporting of occurrences on AEA sites. These will be covered in the 
quarterly statement." 

.0« INCIDENTS TO BE REPORTED 

The statement describes the range of occurrences to be reported 
under the Dangerous Occurrences Regulations and gives an outline of the 
incidents to be reported under the conditions attached to nuclear site 
licences, but it has been necessary to define for the benefit of operators 
and to provide a uniform a basis for day to day working the occurrences 
which would be reported under the category of lesser significance. The 
definition agreed for the reporting of minor occurrences is as follows: 

"Abnormal occurrences leading to a release or spread, of radio-
activity outside a controlled area; or a similar occurrence 
inside a controlled area i f in that event any special action 
or investigation by the operator is required". 
Releases of radioactivity may arise in some degree (and be 

recorded) in ordinary working practice and under controlled conditions. 
The above definition is therefore related to deviation from the normal 
or expected. These incidents are unlikely to be of significance for 
safety since the reporting requirements for safety related occurrences 
under the Dangerous Occurrences Regulations and licence conditions cover such 
events, nevertheless they are of potential public interest-and. they will record 



deviations from normal working. The operator may also report any 
occurrence not falling within the above definition if he thought 
it desirable to do so because there were special reasons for thinking 
that it was going to attract publicity. 

11. QUARTERLY STATEMENT ON INCIDENTS 

The quarterly statement sets out the number of occurrences 
reported to the HSE under the arrangements described above and 
classifies them as appropriate giving short particulars and an 
assessment of any that were of significance for safety. The statement 
is published to the Press and copies are placed in the libraries of 
the two Houses of Parliament. 

The first quarterly statement covered all incidents reported 
to the Secretary of State for Energy and the Secretary of State for 
Scotland in the period 9 December 1976 to 31 March 1977. Most of the 
22 incidents reported involved small spillages or leakages of radio-
activity which were quickly dealt with. Only 2 of the incidents required 
further action. 3 of the incidents recorded the presence of trace 
quantities of radioactivity on spent fuel element transport flasks in 
excess of the permitted operating levels but these incidents did not 
present any significant radiological hazard. No member of the public 
was involved in any of the incidents, and all radiation exposures of 
operating personnel were within permitted levels as recommended by the 
ICRP and endorsed in the UK by the MRC and the NRFB. 

The second quarterly statement which was published on 31 August 1977 
covered the period 1 April to 30 June 1977. Again the most frequently 
occurring type of incident involved small spillages or leakages of 
radioactivity which were quickly dealt with. In three cases, minor 
radioactive contamination was found on empty spent fuel element transport 
flasks. Four cases of small fires were reported. All were quickly 
extinguished, radioactive materials were not involved and plant safety 
was not affected. None of these various incidents presented any sig-
nificant radixLogical hazard to anyone. 

Two reports refer to recorded radiation exposure to workers 
exceeding the permitted levels as recommended by the International 
Commission on Radiological Protection and one other refers to a potential 
case of personal radiation exposure above these levels. These three 
cases, as well as some of the incidents involving minor spillages and 
leaks referred to above are being further investigated. 

A copy of the second quarterly statement which gives details of the 
range of incidents reported is attached. 

The requirement to publicise information on incidents at nuclear 
installations is illustrative of the action being taken in the UK to keep 
the public informed. Most of the incidents a

r
e trivial and so far there 

has been little reaction from the media or any other interested parties. 
The duty is to make prompt reports of minor incidents has not resulted 
in an undue burden on the licensees or the other nuclear operators but 
the publication of the quarterly statement sets the nuclear industry 
apart from all other industrial enterprises and the operators consider 
this very undesirable. 
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Once started a requirement to report and publish incidents at 
nuclear installations is difficult to abandon unless there is a radical 
change in the climate of opinion and it is unlikely that there will be 
a significant reduction in the reporting requirements in the near future. 
Nevertheless as experience is gained in operating the scheme it should 
be possible to introduce modifications which will make the quarterly 
statement by the HSE a more meaningful contribution to the public debate 
on the use of nuclear power. 

12. CONCLUSIONS 

There is a wide ranging public debate on the use of nuclear power 
in the UK. Energy policy and in particular the nuclear component is at 
present undergoing a critical examination by many different public and 
private organisations. There is an increasing demand for detailed 
information on the safety of the operation of nuclear installations and 
on the environmental consequences of adopting a large scale nuclear 
power programme as well as the security of fissile material. The action 
taken by the Government, Regulatory bodies and other organisations to 
make more information available on all aspects of the production of .and 
demand for Energy and in particular the risks and benefits involved 
in the use of nuclear power, should increase public understanding of 
the complex issues involved. This should provide a framework 
in which energy and nuclear policy deoisions can be taken with full 
public acceptance. 

REFERENCES - Nuclear Energy in the UK — Organisation. Dept. Energy 
March 1977 



FIGURE 1 DEPOTS TO NUCLEAR POLICY MAECTS 

übe diagram shows the range of interests and considerations which are 
taken into account in formulating nuclear energy policy. 
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QUARTERLY STATEMENT ON INCIDENTS AT NUCLEAR INSTALLATIONS 

SECOND QUARTER 1977 

The Health and Safety Executive presents the attached statement on incidents at 

nuclear installations reported under the arrangements announced to Parliament 

by the Secretary of State for Energy on 2 February 1977 (Hansard Cols. 209 and 

210). All such incidents reported to the Secretary of- State for Energy or the 

Secretary of State for Scotland in the period 1 April to 30 June 1977 are 

included in the statement. 

The most frequently occurring type of incident involved small spillages or 

leakages of radioactivity which were quickly dealt with. In three cases, minor 

radioactive contamination was found on empty spent fuel element transport flasks. 

Four cases of small fires were reported. All were quickly extinguished, 

radioactive materials were not involved and plant safety was not affected. None 

of these various incidents presented any significant radiological hazard to 

anyone. 

Two reports refer to recorded radiation exposure to workers exceeding the 

permitted levels as recommended by the International Commission on Radiological 

Protection and one other refers to s potential case of personal radiation 

exposure above these levels. These three cases, as well as some of the incidents 

involving minor spillages and leaks referred to above are being further 

investigated. 

Details of the incidents including in one case a statement made to Parliament 

by the Secretary of State for Energy, are given below in chronological order 

together with the name of the nuclear establishment concerned. 
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77/3/1 WINDSCALE WORKS BRITISH NUCLEAR FUELS LIMITED 

Investigation by BNFL into the cause of the particulate activity found on a 

grassed area at the Windscale licensed site on 27 March, and reported as 

incident No 77/13 in the first quarterly report for 1977» lias continued in 

the second quarter. In April some particles were found on a public road and 

in fields near the licensed site. The activity was low and did not constitute 

a radiological hazard. The most likely source of the radioactivity is 

considered to be a stack which provides the ventilation discharge for a number 

of facilities on the site. Continuing monitoring for further deposition of 

activity indicated none since that originally found. Requirements for closely 

monitoring the individual discharges from each facility as well as the total 

discharge from the stack are being implemented. Investigations sire 

continuing. 

77/2/2 WINDSCALE WORKS BRITISH NUCLEAR FUELS LIMITED 

On 31 March the radiation film badge of a process worker at Windscale indicated 

an increment which raised his exposure over a calendar quarter to slightly 

above the permitted limit. The man was withdrawn from radiation work. An 

initial report indicated that only a proportion of the recorded radiation dose 

should be correctly attributed to the worker, and investigations to determine 

this are continuing. 

77/2/3 HRADWELL NUCLEAR POWER STATION CENTRAL ELECTRICITY GENERATING BOARD 

On 26 April a fuel element transport flask, empty except for some contaminated 

water, had to be manoeuvred on a road transporter along a roadway on the 

Bradwell site. Subsequent surveys revealed small areas of low level 

contamination on the transporter and on the roadway over which the flask had 

passed. A survey of the whole area established that there was no significant 

radiological hazard and that no activity had spread from the road. 

The contamination arose from à small spillage of water from the flask during 

che manoeuvre. The transporter was decontaminated, the contamination on the 

road removed and the road resurfaced. 



77/2/k WINDSCALE WORKS BRITISH NUCLEAR FUELS LIMITED 

On 26 April a plutonium-in-air monitor in a plant change room at Windscale 

went into alarm during the routine handling of contaminated clothing by a 

safety equipment worker. Checks made on the three workers who were present 

showed that they had received only a minimal uptake of plutonium and all 

have returned to normal duties. 

77/2/5 WINDSCALE WORKS BRITISH NUCLEAR FUELS LIMITED 

During an experiment with plutonium compounds on 28 April in a sealed handling 

facility at a Windscale laboratory a chemical reaction caused a pressure rise 

sufficient to force off a plastic waste container attached to a port on the 

facility, thus releasing some plutonium activity into the laboratory. No one 

was inside at the time but a member of the staff wearing a respirator, entered 

the laboratory to investigate and switch off services, and while doing so he 

received substantial external contamination. This was quickly removed.. Checks 

made shortly afterwards, and subsequently, have indicated that the man's radiation 

exposure and plutonium intake were insignificant and he has resumed normal 

duties. No one was injured. 

BNFL have instituted an enquiry to decide what action should be taken to prevent 

a recurrence. Operations in the laboratory have been suspended pending the 

outcome of the inquiry and the completion of decontamination work. 

This incident was reported to Parliament on 22 June by the Secretary of State for 

Energy in an answer to a Parliamentary Question. 

77/2/6 WINFRITH - UKAEA 

A fuel element transport flask., returned empty to Winfrith on a rail truck, was 

received on the site on 29 Aprils A survey showed that contamination of the 

flask was within permitted limits, but when it was unloaded on 2 May contamination 

in excess of the permitted limits was found on small areas of a flask cradle 

transit frame and the bed of the truck. The contamination, which was quickly 

cleaned up was, on investigation, found to have been caused by a leakage of a 

small amount of contaminated water from a faulty >valve on the flask. The fault 

has been rectified. The contamination was inaccessible during transit and no 

one was exposed to any significant radiological hazard. 
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77/2/7 DOPNREAY - UKAEA 

On 10 May 1977 a chemical reaction involving about 2.5 kilograms of sodium 

in water occurred in a solid waste disposal facility at Dounreay. The energy 

produced by the reaction displaced the concrete covers on the facility but 

without causing significant damage. No one was in the area and no one was 

injured. A survey showed a few small spots of minor radioactive contamination. 

The waste consists mainly of discarded solid components, some of them slightly 

contaminated with sodium. Measures to prevent a recurrence are in hand. 

77/2/8 BERKELEY NUCLEAR POWER STATION CENTRAL ELECTRICITY GENERATING BOARD 

On 13 May a grab failed to engage properly on a fuel element during a 

refuelling operation at Berkeley. The reactor was shut down to deal with the 

problem and operation was resumed on 15 May. There was no danger to personnel 

or damage to the plant. 

77/2/9 WINDSCALE WORKS BRITISH NUCLEAR FUELS LIMITED . 

On 15 May a process worker became slightly contaminated while handling 

equipment returned from the decontamination centre at Windscale. Initial 

checks indicated contamination above the permitted levels but more comprehensive 

investigations later gave negative results. The man has returned to normal 

duties. 

77/2/10 TRAWSFYNYDD NUCLEAR POWER STATION CENTRAL ELECTRICITY GENERATING BOARD 

On 17 May during the annual shutdown of No 1 reactor at Trawsfynydd for annual 

inspection the roof was being repaired by contractors. A small heap of 

bitumastic material on the roof caught fire during a meal break. The fire was 

quickly extinguished by station staff. However, as required under the standard 

procedure, the local fire brigade was alerted immediately and fire-fighting 

vehicles arrived on site soon afterwards. No one was injured and the damage 

to the roof was minor-

77/2/11 WINDSCALE WORKS BRITISH NUCLEAR FU5IS LIMITED 

On 17 May a health physics monitoring survey was,being carried out preparatory 

to the erection of scaffolding on an external wall of the building containing 
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the pond effluent settling tanks at Windscale. An area of about two square 

feet of soil was found to be slightly contaminated. No significant 

radiological hazard waG caused but the area was fenced off to prevent access 

and an investigation is proceeding. 

77/2/12 WINDSCALE WORKS BRITISH NUCLEAR FUELS LIMITED 

On 22 May a routine health physics survey detected some slight radioactivity 

on a BNFL inactive waste tip at Windscale. The activity, confined to an area 

of 15 by 20 yards, has been removed, and no one was contaminated. The waste tip 

is fenced and has a controlled access for tipping. An investigation is 

proceeding to determine the source of the contamination of the tip. 

77/2/13 WINDSCALE WORKS BRITISH NUCLEAR FUEIS LIMITED 

On 27 May the radiation film badge of a worker employed by a contractor at 

Windscale indicated an exposure of 12 times the annual permitted level. An 

initial report indicated that no more than a small proportion of the recorded 

radiation should correctly be attributed to the worker and investigations to 

determine this are continuing. 

77/2/lk WINFRITH - UKAEA 

. « 

On 3 June, during the routine monitoring at Winfrith of an empty flask returned 

from BNFL Windscale on a rail truck, contamination slightly above the permitted 

operating level was found on the surface of the flask. Similar low level 

contamination was found on the truck after the removal of the flask. There was 

no significant radiological hazard. The flask and the truck have both been 

decontaminated and returned to service. 

77/2/15 WINDSCALE ADVANCED GAS COOLED REACTOR - UKAEA 

On 12 June monitoring instruments indicated traces of radioactive gas in the 

pile cap operating area of the Windscale AGR. The staff were evacuated from 

the containment area. At the same time the fuel failure detection equipment 

indicated a failed fuel element in the reactor core and the element was 

discharged during the night of 12/13 June. Analysis on the 13 June showed that 

the gas was xenon 133, which is normal emission
(
from a defective fuel element. 

Operation was continued using self-air sets until Ik June when normal working 
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was resumed. There was no significant radiological hazard. 

77/2/16 WINDSCALE WQBKS EHI5ISK NCCLSAR FUELS LIMITED 

On 14 June, during a routine survey for contamination of protective clothing 

left in a change room at Windscale, a shift worker's coverall was found to 

be contaminated on one sleeve. The skin dose which he might have received has 

been estimated, at a maximum, to be 3 times the annual permitted dose and the 

incident is being further investigated. The man has been withdrawn from active 

area working pending the result. 

77/2/17 WINFRITH UKASA 

At Winfrith on 2C June, during the extraction of radioactive cobalt metal sources 

from their stainless steel container, airborne contamination was detected by 

monitoring instruments. Five operators, who were working with manipulators 

through a shielding wall, immédiat3ly withdrew. On subsequent investigation, 

four of them were found to have received contamination above the permitted level 

in their hair and on their protective clothing. The contamination was removed 

by washing and further checks indicated that the intake of radioactivity was 

well below the permitted levels. Measures have been taken to prevent a 

recurrence. 

77/2/18 WINDSCALE WORKS BRITISH NUCLEAfi FUELS LIMITED 

During the handling of low level plutonium waste packs in a process building at 

Windscale on 22 June the plutonium-in-air monitoring alarms sounded. Two of 

the four workers involved had high readings on their personal air samplers, but 

further checks were made on all four and they were withdrawn from active area 

working pending the results. Additional checks on the worker with the highest 

reading showed that he had inhaled much less than the permitted level of 

plutonium. Low l^vel ccnr.amina':ion wae fcursd _n one waste pack» The area was 

decontaminated and a formal investigation is ;>eing held. 

77/2/19 TRAWSFYNYDD NUCLEAR.POWER STATION CENTRAL ELECTRICITY GENERATING BOARD 

On 27 June two small lagging fires occurred at Trawsfynydd on a turbogenerator 

which had been shut down for annual overhaul. The fires were extinguished by 

station staff and the Icccticn later irepscted by the local fire brigade. There 

was no radiological hazard ar-d no was injured. . 
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77/3/20 HINKLEY POINT NUCLEAR POWER STATION CENTRAL ELECTRICITY GENERATING BOARD 

On 29 June a pipe supplying cooling water to a "B" station reactor pressure vessel 

and gas circulators fractured. The operators shut down the reactor and provided 

an alternative cooling water supply. The safety shutdown systems operated 

correctly, cooling gas circulation in the reactor was maintained and the reactor 

fuel temperature rise was insignificant. 

The incident caused flooding to a part of the main circuit water pump house and 

loss of cooling water to the main turbine. There were no nuclear safety effects, 

no release of radioactivity and no injury to personnel. 

77/2/21 TRAWSFYNYDD NUCLEAR POWER STATION CENTRAL ELECTRICITY GENERATING BOARD 

On 29 June minor radioactive contamination was found on a mobile crane being used 

by a contractor in the switchgear compound adjoining the Trawsfynydd nuclear 

power station licensed site. The crane had arrived from Windscale the previous day. 

Checks showed that the driver had received no contamination and the vehicle was 

decontaminated for use the following day. Investigations into the source of 

contamination of the crane are proceeding. 

77/2/22 WYLFA NUCLEAR POWER STATION CENTRAL ELECTRICITY GENERATING BOARD 

On 30 June a small fire occurred in No 2 building at Wylfa where construction work 

was in progress. The location was construction jointing in the floor and between 

the walls and the fire involved a short length of the fireboard joint in the 

floor and in the external wall. The local fire authority was called as is 

required and they extinguished the fire in about 15 minutes. The evidence 

suggests that the fire may have been started by a spark from contractor's work 

on ventilation ducting nearby. 

There was no radiological hazard and no one was injured. 

77/2/23 DUNGENESS NUCLEAR POWER STATION CENTRAL ELECTRICITY GENERATING BOARD 

On 50 June smoke was seen coming from one of the turbogenerators at Dungeness "A" 

station. The generator was shut down and the local fire authority was informed 

as required. The fire brigade arrived and stood by while the station staff 

dealt with the fire. There was no radiological hazard and no one was injured. 



THE PUBLIC INFORMATION ASPECTS OF 
NUCLEAR REGULATORY INSPECTION IN THE UNITED STATES 

Ernst Vol genau 
Director, Office of Inspection and Enforcement 

U. S. Nuclear Regulatory Commission 
Washington, D.C. United States of America 

The public information aspects of the regulation of nuclear power present a 
unique set of problems. Not only must the regulators communicate often com-
plex technical information to the public, they must also assure the public, 
the press and the legislative bodies of the adequacy of the regulatory process 
and the safety of power plant operations. The United States Nuclear Regulatory 
Commission (NRC), recognizing the importance of a continuing, open dialogue 
with the public, has placed particular emphasis on informing the public of 
its operations. NRC's experiences have been both good and bad. On balance, 
however, the NRC believes it is following the best course by conducting its 
operations openly and candidly. 



Introduction 

I am certain that those of us privileged to represent our respective countries 
at this meeting would agree that the principal objective of any nuclear 
inspection program is the protection of public health and safety. And we 
would, no doubt, concur in the importance of assuring the public that our 
inspection programs are an effective part of the regulatory program which, 
protects them. It is not enough to have a technically competent inspection 
organization. The political leadership, the press, and the public also 
must be convinced of that technical competence. That point is underscored 
by the foresight of the Commission on the Safety of Nuclear Installations 
in planning this discussion of the public information aspects of nuclear 
inspection. This is a most timely topic that, unfortunately, is too 
seldom emphasized. I appreciate the opportunity to participate and I hope 
that these remarks concerning our information practices and experiences 
in the U.S. will prove helpful. 

For most of us in the inspection field, the public information role is 
frequently unfamiliar and occasionally uncomfortable. It is uncomfortable 
because the nuclear regulator would generally prefer to address technical 
issues to technical people on a technical level. But we have a responsi-
bility to address technical issues to nontechnical people on a nontechnical 
level. This is much more difficult, but it is becoming increasingly important 
because of the growth of nuclear power worldwide and the attendant increase 
in public scrutiny. 

Public understanding of the technical issues, as well as the social and 
political issues, is essential to winning the public's confidence in the 
effectiveness of nuclear regulation and, ultimately, in the safety of nuclear 
power. Without that public confidence, nations may be forced to abandon 
nuclear power as a source of energy. And for many nations, the United States 
included, that is not a viable alternative. 

I do not believe it is an overstatement to say that nowhere is that public 
confidence more important than in the area of reactor inspection. In the 
U.S., we are seeing more and more attention focused on the inspection program, 
particularly the work of individual inspectors at individual nuclear facilities. 
Political leaders, the press and the public look to the inspector as their 
final line of defense against the hazards—real or preceived—of nuclear 
power. It is undoubtedly true that relatively few people in any country know 
what a reactor inspector does or how he fits into the overall scheme of 
nuclear safety. From our own experience, I would say that the inspection 
program gets very little credit for safety but takes a good share of the 
blame when things go wrong. Nonetheless, the public needs assurance that 
a competent, professional, independent inspector is on the job. Giving the 
public assurance can be a major factor in improving the public's overall 
attitude toward nuclear power. 

I would like to review for you how the Nuclear Regulatory Commission's Office 
of Inspection and Enforcement approaches its public information responsibilities, 
and recount some of the experiences we have had—both good and bad—in this area 
since we were established as an agency two and one half years ago. 



NRC Information Philosophy 

The NRC's basic philosophy about public information was initially expressed 
by William A. Anders, the first chairman of the NRC, in an appearance before 
our Congress. "Nuclear regulation," he said, "is the public's business and 
it must be transacted publicly and with candor. The public must be informed 
about and participate in the regulatory process to the fullest extent permitted 
under law." I sincerely believe that the philosophy and practice of 
openness and candor in dealing with the Congress, the press and the public 
has wide acceptance throughout the agency. In that spirit of candor, I 
admit that our reasons have not been entirely altruistic but, in some cases, 
are very practical. Let me explain. 

One of the principal criticisms of the old Atomic Energy Commission was that 
it was an overly secretive agency that was not always candid with the 
American people about the hazards of nuclear energy. When the NRC was 
created in 1975 to take over the regulatory functions of the AEC, it received 
a new Commission and also experienced a significant turnover in its top manage-
ment. In many respects, it was a new agency. One of the results was a 
real determination on the part of the NRC to divorce itself as quickly as 
possible from the secretive image of the old AEC. And we have done this by 
trying to be as open with the public as possible. 

The general trend toward greater openness in all parts of the government and 
the Freedom of Information Act, under which most government documents may 
be obtained by the public and the press, have both contributed to our increased 
openess. We have taken the realistic position that it is preferable to 
voluntarily release information rather than wait for it to be leaked to the 
press or pried out of the agency under the Freedom of Information Act. 

There are other good reasons for being open and candid, not the least of 
which is that it is good public policy for us to let our citizens know what 
their government is doing on their behalf. I think this philosophy is 
helping the agency as well as the public. For example, I am certain that 
public scrutiny causes us to be more thorough and accurate in our inspections 
and to evaluate and document more carefully our technical positions. 

I mentioned earlier the necessity of building confidence in the effectiveness 
of nuclear regulation. Two public opinion polls conducted in the U.S. recently 
have shown that of all the individuals and organizations who talk about nuclear 
power, the overall credibility of the NRC and its level of public confidence is 
exceeded only by the general category of "scientists." We take a considerable 
amount of satisfaction from these results. 

Regarding public opinion in the U.S., it is well to keep in mind that nuclear 
power generally has the support of the American people by a wide margin. 
Most public opinion polls show a consistent trend favoring nuclear power by 
about a two-to-one margin. Last year, several of the states conducted refer-
enda concerning the future use of nuclear power. The results of these 
elections followed the same pattern of two-to-one support for nuclear power. 
These state elections, however^ have not ended the controversy. If anything, 
it has been intensified, recently in the form of the large demonstrations 
and sit-ins familiar to many other countries. 



Fortunately for the NRC, our charter from the Congress as an independent 
Federal regulatory agency has permitted us—in some instances, even 
required us—to avoid many of the verbal confrontations between those 
supporting and opposing nuclear power. The principal reason for the 
Congressional decision to abolish the AEC was to separate the regulatory 
functions from those involved in promoting the use of nuclear energy. 
Officially, we take no position in the social and cultural debate over 
whether or not nuclear power is a good thing. Our responsibility, as 
defined by the Congress, is to assure that if nuclear power is used, the 
public health and safety and the environment will be protected. As a 
result, we concentrate on our own technical evaluations of the safety of 
specific projects. It is on this level that the NRC Office of Inspection 
and Enforcement assumes public information responsibilities. 

NRC Organization 

The Office of Inspection and Enforcement consists of a headquarters and 
five regional offices. All of our inspectors are located in the regional 
offices. 

Because of the concentration of our work in the Regional offices and the 
growing public visibility of the inspection program, the NRC Office of 
Public Affairs,which reports directly to the five-member Commission, has 
assigned a Public Affairs Officer to each of our Regional offices. The 
Office of Public Affairs has the principal responsibility for the dissem-
ination of information to the public and the news media. The Regional 
Public Affairs Officers work closely with our field Inspection and Enforce-
ment staff on the release of information concerning inspections, investiga 
tions and safety-related incidents at nuclear facilities. We consider it 
particularly important that the regional Inspection and Enforcement staff 
keep the Public Affairs Officer fully informed on all matters of potential 
public interest, and that the Public Affairs Officer have access to all 
letters, reports and other documents that are available to the public. 

We also consider it important to make our inspectors and management access-
able to the press and the public for responding to inquiries of a technical 
nature. As a result, the Public Affairs Officers frequently call upon 
individual inspectors or other regional or headquarters personnel for assis 
tance in responding to questions. Many of our inspectors also are availabl 
for speeches to local civic and educational groups. 

Communicating With The Public 

The actual dissemination of information to the public is accomplished in 
many different ways, depending on the nature of the data and the degree of 
potential public interest. For major announcements of national interest, 
we normally hold briefings and press conferences at the NRC headquarters in 
Washington in connection with the actual release of the information. Items 
of principally local interest are released through the regional offices, 
either as written press releases or direct telephone calls to the news 
media. 



For strictly routine information, the NRC maintains about 200 Local Public 
Document Rooms around the country, most of them located in public libraries 
near existing or proposed nuclear power plant sites. Each Local Public 
Document Room receives copies of all reports, correspondence and other 
documents pertaining to the local nuclear facility, including copies of all 
inspection reports. In addition, they keep copies of reports of high public 
interest dealing with all nuclear facilities. A summary of all occurrences 
reported by licensed nuclear facilities is also made available. We believe 
that this type of material, available on a routine basis in a convenient 
public place, provides the local citizens with access to a wide range of 
information concerning both the local project and the larger national issues. 

Naturally, the more difficult information problems arise over accidents, 
malfunctions and other incidents at operating reactors. While it is hard 
to generalize because no two problems are ever the same, I can give you an 
outline of how the Office of Inspection and Enforcement and the Office of 
Public Affairs respond with information concerning events having potential 
safety significance at reactors. 

Each license issued by the NRC contains requirements for reporting various 
events to the NRC, usually through the nearest Regional office. When such 
reports are received, we normally dispatch an inspector to the site, if the 
situation warrants, for first-hand observation and evaluation. In this 
regard, one of the major advantages of our new resident inspection program 
will be having our own on-site source of immediate information. 

One of the first decisions we make after receiving such reports is whether 
or not to issue an announcement to the news media. Obviously, it is neither 
practical nor desirable to issue an announcement on each and every reportable 
occurrence at all reactors, the majority of which are minor or even trivial 
events of no direct safety significance to the public. 

This decision is not always an easy one to make. At what point and under 
what circumstances does an incident take on sufficient importance to warrant 
an immediate news release? Should we announce any release of radioactivity, 
however small and insignificant to the public health? Would we be unneces-
sarily arousing public apprehension or would we, in fact, be serving the 
public interest by reassuring the public that there is no health hazard? 
Another difficult problem lies with the release of information that has 
not been fully investigated and evaluated by our inspectors. Could we 
inadvertently mislead the public with information that further investiga-
tion shows to be not true? 

To assist our Inspection and Public Affairs personnel in making these often 
difficult decisions, we have developed a set of criteria identifying those 
situations where we believe press announcements are warranted. While the 
criteria we use are not perfect and do not solve all the problems, they 
provide guidance to the Regional staff to make their own evaluations on the 
advisability and necessity of issuing announcements. 

We ai so actively encourage our licensee companies to issue their own state-
ments concerning incidents at their facilities. Under our regulatory phil-
osophy, the licensee has the primary responsibility for the safe operation 



of his plant. Consequently, we prefer that the initial notification to the 
press concerning incidents come from the licensee, who is usually in the 
best position to evaluate the situation and explain its significance. We 
have provided our licensee with copies of our press release criteria, 
stressing our hope that they would make their own announcements before we do. 

Most licensees agree with our philosophy and have made good-faith attempts 
to keep the press and the public informed on significant events at their 
facilities. At least one company issues a routine daily report on the 
status of its nuclear facility. Others issue weekly operating summaries. 
Generally, the companies perfer to notify the press themselves rather than 
to have the information come from the NRC. But whether or not the licensee 
chooses to issue its own announcement, our procedures assure that the public 
is notified of what we consider to be significant or potentially significant 
events. This, I believe, goes a long way in building public confidence in 
our inspection program. 

Another situation that develops occasionally involves requests, usually from 
the news media, to accompany one of our inspectors during an inspection. We 
do not actively seek out these situations but we have tried to accommodate 
them, short of accompanying an inspector during an actual inspection. Generally, 
let a reporter accompany our inspector on a tour of the plant after the normal 
inspection is completed and explain how the inspector does his job. The 
television and newspaper reports as a result of these interviews generally 
have been very complimentary, both to the individual inspector and the program. 

Information Case Studies 

I wish I could report to you that, because of our desire to be open and candid, 
all of our public information experiences in the inspection area have been 
favorable. Such is not the case. We have had some problems in dealing 
with the news media. Our overall experience tells me, however, that the 
more information we make immediately available to the press, the more objec-
tive and balanced the reporting and public reaction to it. And that is our 
ultimate objective. When we have released all the information available, 
at one time, in a context that was meaningful, and readily responded to 
questions, the press reaction has been quite good. Where we have had diffi-
culties is when we either did not or could not get the information to the 
media in a timely manner. 

One such occasion took place early this year. A nuclear power plant inad-
vertently released a small quantity of radioactive material into a river 
upstream from a small city. Based on the information available at the time, 
our Regional personnel believed that the small quantity did not warrant a 
public announcement. The radioactivity was detected in the river and the 
nuclear plant identified as the source. This led to charges of a "cover-up" 
and an unpleasant confrontation with the citizens of the city. Had we 
issued a press release at the time, I imagine that the episode would have 
passed from public attention in a day or two. As things turned out, we were 
still hearing angry citizen complaints a month later. 

Another unhappy experience involved a fire at the Browns Ferry plant in 1975. 
In this case, we made a concerted effort to notify the news media. But our 
Public Affairs Officer encountered a strange thing. The press was not 



particularly interested at the outset. The fire occurred on a Saturday 
afternoon when the newsrooms were sparsely manned. The initial media 
reaction to both NRC and licensee calls was that a construction fire had 
occurred, it was put out and no one was injured. End of story. In fact, 
some wire service and newspaper reporters actually declined our offer to 
provide additional details. It was two or three days before the more 
experienced reporters began to grasp the significance of the fire and seek 
more information. 

Later we received a good share of criticism from the media and some anti-
nuclear groups for the prolonged period, nearly four months, that it took 
us to complete and release our investigation report. I am certain that 
those of you in this audience understand the time requirements and diffi-
culty in preparing a technically factual report on a complex situation 
like the Browns Ferry fire. But some members of the news media did not 
understand. Obviously, we wanted to issue one comprehensive report rather 
than a series of statements that might have to be changed or corrected at 
a later date. This was an entirely responsible course of action, but it 
did lead to charges that the NRC was trying to cover-up the seriousness 
of the fire. 

Another occasion when we chose not to issue a public announcement involved 
a so-called security alert at all U.S. reactors last year. We had received 
some fragmented information, none of it confirmed, of possible threats against 
different nuclear plants during a major U.S. holiday weekend. Although 
apparently unrelated, the number of reports caused us some concern and led 
us to ask each of our licensees to be particularly vigilant that weekend. 
We did not order increases in guard forces nor ask them to take any special 
precautions. 

Because of the unsubstantiated nature of our information and the fact that 
we were not taking any special action, we decided against making a public 
announcement. In retrospect, that probably was the wrong decision. When 
we notified our licensees, they, in turn, alerted their local law enforce-
ment agencies, and soon the news wires were buzzing with stories about a 
nationwide terrorist alert at all nuclear facilities. Being a holiday 
weekend with little of the normal news flow, the story got far more atten-
tion than it deserved. Our Public Affairs staff spent more of the weekend 
on the telephones trying to put the story in its proper perspective, while 
I and others spent several weeks trying to explain it to the Congress. 

The cases I have recounted, however, were some of the exceptions to a 
generally positive experience we have had in the information field. Two 
of our more successful experiences dealt with particularly sensitive 
subjects, which, if not handled properly, could easily have been sensa-
tionalized and distorted by the media, unnecessarily frightening the public. 

The first involved a hospital where almost 400 patients over several months 
received radiation therapy doses significantly in excess of the prescribed 
doses. Several patients died as a result of the overexposures. When the 
overexposures were discovered, the hospital notified the NRC and the patients' 
doctors. Both the hospital and the NRC subsequently held a series of press 
briefings as the story unfolded, and the result was generally balanced and 
objective coverage. One of our concerns was the need to avoid frightening 
prospective teletherapy patients to the extent that they might refuse needed 
radiation treatment. We believe we succeeded in this area. 



The other incident involved an investigation into reports that workers at 
a commercial, low-level radioactive waste burial facility had been illegally 
scavenging items such as contaminated tools and lumber from the waste and 
using them in the nearby town. The investigation included a house-to-house 
search, resulting in the recovery of thousands of items that had been taken 
from the waste burial facility. Here, as in the hospital case, we cooper-
ated with state officials in issuing press announcements, responding to 
telephone inquiries and conducting a press briefing when the investigation 
was concluded. Again, the news coverage was well balanced and objective. 
The news media, I believe, came away with the feeling that a difficult 
problem had been successfully dealt with by the state and Federal nuclear 
regulatory systems. We could not have asked for more than that. 

Conclusion 

Those of us in the technical fields like to be able to predict and repro-
duce scientific results. This is rarely possible, however, when we enter 
the field of public information. Each situation is unique and the public 
information program must be tailored accordingly. 

There are some hopeful signs for the future, however. In the past two 
years, the subject of nuclear power has been brought to the attention of 
the U.S. public as never before. I am convinced that the U.S. news media 
learned more about nuclear power—its truths and myths—during the state 
referenda campaigns last year than they had from the combined efforts of 
the industry and government information programs since the beginning of 
the nuclear age. 

The many statements made on nuclear power have forced the press and the 
public to look seriously at the issues and institutions involved, including 
our reactor inspection program. I welcome that public examination, and I 
am determined to see that the NRC inspection program responds to the public's 
right to know. 

I hope this discussion has been useful. Though I recognize that the infor-
mation demands and techniques of each nation and each situation differ, we 
are all in the same business—trying to conduct inspection programs that 
will protect the health and safety of our respective publics. I welcome 
the opportunity to discuss with any of you the substantive aspects of 
nuclear inspection and new ideas for convey to the public the story of 
how a government regulates a complex technology. 



INSPECTION OF NUCLEAR FUEL TRANSPORT IN SPAIN 

J. Lobo Méndez 
Junta de Energfa Nuclear 

La experiencia adquirida en la inspeccitfn de los transportes de com-
bustibles realizados en Esparia, servir & de base para fi jar las normas 
que han de exigirse a los futuros transportes, ya que debido al pro-
grama nuclear espariol el transporte de combustibles nucleares se ve-
râ incrementado notablemente en Espana en los prâximos anos. Se pré-
tende con esta comunicacidn poner de manifiesto la experiencia adqui 
rida por la inspecci<5n oficial en el transporte de combustibles nu-
cleares. 

The experience acquired in inspecting nuclear fuel shipments carried 
out in Spain will serve as a basis for establishing the regulations 
which must be adhered to for future transports, as the transport of 
nuclear fuels in Spain will increase considerably within the next — 
years as a result of the Spanish nuclear program. The purpose of this 
report is to describe the experience acquired in nuclear fuel traœ 
port inspection. 



INTRODUCTION 

The transport of nuclear fuels plays an important role in 
a nuclear power plant's operation'and even in its performance, if 
the established transport program is altered. 

The experience acquired in inspecting nuclear fuel shipments 
carried out in Spain will serve as a basis for establishing the 
regulations which must be adhered to for future transports, as 
the transport of nuclear fuels in Spain will increase considerably 
within the next years as a result of the Spanish nuclear program. 
We have experience in transporting non-irradiated fuel by plane, 
ship and highway and in transporting irradiated fuel by road, 
train and ship. 

Figure 1 indicates the most frequently used itineries for 
transporting nuclear fuels in Spain. In the"José Cabrera" plant, 
the non-irradiated fuel arrives by plane to Barajas Airport and 
continues by road to the plant; the irradiated fuel is shipped 
by road from the plant to the Port of Bilbao and from there by ship 
to the United Kingdom. In the "Santa Maria de Garoffa" plant, the 
non-irradiated fuel arrives by ship to Bilbao and continues by road 
to the plant; the irradiated fuel is shipped by road to the Dan-
charinea Customs and from there continues by road through France 
and is finally shipped to the United Kingdom. In the "Vandellos" 
plant, the non-irradiated fuel arrives by road to La Junquera 
Customs and continues by road to the plant; the irradiated fuel 
is sent by train from the plant to the Port Bou Customs and cont-
inues by train until reaching its final destination in France. 

The purpose of this report is to describe the experience acqu-
ired in nuclear fuel transport inspection and for a better under-
standing, we have divided the study into the following sections: 

Identification of the risks in transporting nuclear fuels. 

Steps to avoid or reduce risks: Regulations applicable 

in Soain. 

Requirements prior to shipment. 

Experience in transporting nuclear fuels in Spain. 

Inspectors' rôle in nuclear fuel transport. 

Conclusions. 



IDENTIFICATION OF THE RISKS IN TRANSPORTING NUCLEAR FUELS 

The characteristic risks in transporting nuclear fuel are 
irradiation, contamination and criticality, and in all the national 
and international Regulations, rules for avoiding or reducing these 
risks are given. However, depending on the means of transportation 
and the itinerary followed, other risks may exist, such as: convent-
ional accidents, sabotage, terrorism and theft. 

In railway transport carried out in Spain from the Vandellos 
nuclear power plant to the reprocessing installations in La Hague, 
France, due to the light weight of the train, there is a risk of 
accident due to sharp breaking or when traveling on an incline as 
the cars can bang into each other and cause derailment. 

In road transport of irradiated fuel, there is an additional 

risk of irradiation if the transports are not well-planned. This 

risk exists in storage on the pier until the packages are trans-

ferred to the ship or during storage required until the packages 

are dispatched through the Dancharinea Customs in the case of the 

Santa Maria de Garona plant. 

There is a danger of accidents in transports of irradiated 
fuel made from the José Cabrera plant while traveling through the 
Barazar mountain pass and from Santa Maria de Garona through the 
Velate mountain pass, due to the road's sharp incline and its 
limited width. In addition to the accidents we must add skidding 
in winter - as these areas are covered with ice and snow - and also 
terrorism and sabotage as during the last few years the Basque 
Provinces have been politically conflictive areas and terrorist 
acts have taken place there. 

We have observed, especially in the transports made from the 
José Cabrera plant, exudation phenomena, which in no case surpassed 
the regulatory limits for transitory surface contamination. 

METHODS FOR AVOIDING OR REDUCING RISKS : REGULATIONS APPLICABLE 
IN SPAIN 

The steps taken to avoid or reduce irradiation, contamination 
and criticality risks have basically consisted of applying the 
transport rules established in the Regulations applicable in Spain 
which are as follows: 



- Law 25/1964 on Nuclear Energy. 

- Rules for transporting radioactive materials without risk 
by the I.A.E.A. (1973 Edition). 

- European Agreement on international transport of dangerous 
merchandise by road (ADR). 

- International Rules for transporting dangerous merchandise 
by rail (RID). 

- National Rules for transporting dangerous merchandise by road. 

To avoid the risk of accidents, speed limits are placed on 
the expeditions and in the case of railway transport, sharp braking 
and take-offs are prohibited and a heavy-weight car is placed 
at the end of the convoy to assist in braking. 

If shipments are made by road in the winter, before authorizing 
the expedition to leave, we check the snow and road conditions along 
the route by calling the Public Works Offices in the Provinces through 
which the convoy will pass. 

A series of places are established along the route, from 
where telephone calls are to be made to the Inspection of the JEN 
informing of the convoy's progress. The places chosen have auto-
matic telephone service. 

Radio-protection personnel from the nuclear power plant in 
question always accompany the shipment with markers, detection 
equipment, etc. and they are perfectly aware of the rules to follow 
in case of emergency. 

In the cab of each vehicle, and in a place visible from the 
outside, emergency telephone numbers are given which include the 
Nuclear Power Plant in question, the Nuclear Energy Board (JEN) 
and the Police or other Provincial Authorities. All the expeditions 
are accompanied by armed guards located at the front and back of 
the convoy. 

REQUIREMENTS PRIOR TO SHIPMENT 

.The documentation presented for requesting transport author-
ization is studied by the JEN which issues a report on the transport's 



nuclear safety and proposes conditions for carrying out same. The 
Nuclear Energy Board sends these studies to the Energy Administra-
tion Board which in turn authorizes transport based on these recom-
mendations. This complete documentation is sent to the inspection 
which thus is informed of all the technical characteristics of 
the shipment to be effected. Figure 2 shows a diagram of the steps 
taken in processing a request for transport authorization. 

In addition and in fulfillment of the clauses stated in the 
Authorization, the plants must send to the inspection a series of 
details, which includes: number and identification of the elements 
to be transported, degree of burn-up, number of cooling days, U-235 
content, Pu-239 content, license number of the vehicles making the 
transport, packing identification, itinerary and schedule which 
has been established. If any abnormality or deficiency is found 
in the information received, the plant owner is contacted so that 
they may correct same or delay the shipment until the necessary 
corrections can be made. 

EXPERIENCE IN TRANSPORTING NUCLEAR FUELS IN SPAIN 

Below is a chart listing the total number of expeditions 
carried out by the three plants currently existing in Spain and 
the number of elements transported in each shipment (until July 1977). 

Nuclear Plants Non-irradiated fuel Irradiated fuel 

No. Exped. No. Elements No. Exped. No. Elements 

Vandellos 51 91 ,920 13 30,717 

Sta.M. de Garona 14 868 32 191 

José Cabrera 12 205 7 113 

INSPECTORS' ROLE IN TRANSPORTS 

In the case of irradiated fuel, shipments are inspected before 
they are transported and in the case of non-irradiated fuels, they 
are inspected upon arrival into the national territory or upon arr-
ival at the Plant. 
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In order to facilitate inspection, a Guide to systematic check-
ing has been prepared which includes the applicable paragraphs of 
the I.A.E.A. Regulations for transporting radioactive materials 
without risks (1973 edition) and of the European Agreement on inter-
national road transport of dangerous merchandise (ADR). This Guide 
is divided into the following sections: 1. Documents which must 
be shown; 2. Marking and labeling of the packages and the vehicles; 
3. Other package checks; 4. Radiation and radioactive contamination 
levels; 5. Other expedition checks. (Annex l). 

Once these checks have been carried out, the Inspector issues 
a report which is signed by an authorized plant representative, 
indicating the latter's agreement or disagreement to its contents. 
Annex II presents a guide to issue the report. 

While the transport is being effected, the Nuclear Energy 
Board (JEN) receives the telephone calls made from pre-established 
points along the route. 

In the inspections carried out, no serious safety risks have 
been detected and the radiation levels as well as the transitory 
radioactive contamination readings have always been within the limits 
established by law. However, in some transports, we have observed 
the lock of documents required in the authorization conditions, 
incorrect labeling of packages and vehicles, lack of sealed bands 
on the packages and in some cases the vehicles did not carry the 
telephone number to call in case of emergency and in others the 
Nuclear Energy Board was not notified sufficiently in advance, as 
stated in the authorization conditions. 

We have also observed that some packages were not marked in 
accordance with the markings established in the I.A.E.A. Regulat-
ions for transporting radioactive materials without risk (1973 
Edition) and that the sender's certificate and shipping details 
did not comply with that specified in said»Regulations. 

It has been proven, in general, that the personnel handling 
the radioactive material in ports and airports are not prepared 
for this job and that the drivers of the vehicles also lack proper 
training. In several cases, the inspectors have observed that the 
drivers had not read the information which had been given to them 
several hours before starting the journey. Also, in some cases, 
vehicles which are not suitable for this type of transport and 
vehicles not authorized by the Spanish Authorities have been used. 



In order to ovoid risks during transport, no expeditions 

should take place during the winter season, if the route 

goes through mountain passes and when the weather conditions 

hinder or prevent normal travel along these roads. 

Also, transport should be prohibited in areas where possible 
disturbances or alteration of public order could occur. In 
addition, a strict adherence to the schedule along the route 
should be demanded in order to avoid prolonged waits of the 
convoys at points along the itinerary or at shipping docks 
or at Customs Houses. 

Speed limits should be more strictly enforced in order to 
avoid accidents and motorways or highways where there is a 
lot of traffic should be avoided as there is always a danger 
of accidents which could force the convoy to stop and wait 
for a certain length of time. 

The personnel handling the radioactive material in ports and 
airports must have a clear idea about the care that is nec-
essary to avoid falls and hits. 
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1 -DRAWING OF THE FUEL ELEMENT TRANSPORTS FOR THE SPANISH 
NUCLEAR POWER PLANTS. 



FIG.2.-PR0CESS FOR ISSUING RADIOACTIVE MATERIAL TRANSPORT AUTHORIZATION. 



SYSTEMATIC CHECKING GUIDE 

FC3 INSPECTING RADIOACTIVE 

MATERIAL TRANSPORTS 

A N N E V 

U.C. INSPECTION 

FORI.'AT-GUIDE No. 4 

REV. 

TRANSPCRT OF: 

C ricin: _____ 

Destination: 

Starting date: 

Inspection location Date: 

1. DGCULENTS TO EE EXHIBITED 

Transport Authorization. Ministry of Industry, date 

Transport Authorization. Ministry of Public Works _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 

Transfer Authorization (O.I.E.A. Safeguards) ________________________________ 

Rules far transporting radioactive materials without risks -

(•.I.E.A. 1973 Edition) 

Sender's certificate and expedition details (827 to 831) (photocopy attached 

Infonnation for transport company (832) _____________________________________ 

Certificate of approval of type of package (804 - 824) _______________________ 

Certificate of multilateral approval of type of package B (M) f 807-824) 

01 hers 

2. MARKING AND LABELING OF PACKAGES AND VEHICLES 

2.1. PACKAGES 

Labels affixed on two opposite sides of the package (511) ___________________ 

Package category f 510) 

Main radioactive content 

Content's activity (curie) __________________________________ 

Transport index (137) 

If this refers to "complete charge", this will be mentioned on each label (513) 

'.'/eight marked on the package (514) _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 

Identification marks of package type (515) _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 

Type B package, cloverleaf symbol printed on outer surface (517) 

2.2. VEHICLES 

True!; license number and platfa'rm number 

Transport card number _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 

Cars have signs on the sides (533) 

Trucks have signs on the sides and rear (535) (42.5C0 A.D.R. 
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Trucks carry emergency telephone numbers in visible place __________________ 

Trucks and trailers are equipped with fire extinguisher ( 10.240 ADR) 

Trucks have a battery switch in the cab (22D.C0C ADR) 

Others 

CTHER PACKAGE CHECKS 

No visible damage _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 

The sealed b.ands are intact-(211) _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 

The inscription on the sealed bands states: _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 

The temperature will not exceed 50°Cin the shade (231,b) _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 

In case of a complete charge, the temperature will not exceed B 2 t i n the 

shade (240) _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ ^ 
The outer packing will not absorb nor retain rainwater (2DS) _ _ _ _ _ _ _ _ _ _ _ _ _ 

Others _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 

RADIATION AND RADIOACTIVE CONTAMINATION LEVELS 

Maximum admissible radiation intensity (534 and 537) 

- In a closed vehicle, without package movement, without intermediate loading 

and unloading operations, on the package surface <1.000 mrems/h. 

- In any other type of circumstances, on package surface < 2D0 merems/h. 

- On outer side surface of vehicle < 2D0 mrems/h. 

- At 2 meters distance from the vehicle's side surface < 1 0 mrems/h. 

- In places occupied by people < 2 mrems/h (537). 

Transitory radioactive contamination (frotis of 300 cm2) (502) 

- Beta and gamma emitters ^ j q " ^ c i / c m
2 

—3 2 
- Natural uranium < 3 0 /(Ci/cm 

—5 2 
- A l p h a emitters < 1 0 /\ Ci/cm 

The drivers carry a dosemeter _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 

Others _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ — _ - - — - - - — - - - . 

OTHER EXPEDITION CHECKS 

The armed guard protection is formed by _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 

The person traveling with the expedition in his capacity as radio-protection 

expert is M r . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ ^ 

Time of expedition departure 

Transport has been notified with _ _ _ _ _ _ _ days advance notice. 

Other requisites contained in the authorizations _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 



A N M E X II 

FORMAT-GUIDE OF STATEf/EKT 

(No. 3) 

OUTLINE OF THE INSPECTION STATEMENT REGARDING TRANSPORT OF 

RADIOACTIVE MATERIALS 

t/.r. , Inspector of the Nuclear Energy Board 

CERTIFIES: That ha was present (l) on the day, month and year (all in writing) 

in (2). 

That the object of the visit was to inspect a radioactive material 

shipment, destined for , coming from 

, whose transport authorization was granted by the Energy Administration 

Board on the date __________________________ to (3). 

That the Inspection Department was received by M r . (4) ______________ 

who confirmed his knowledge and acceptance of the inspection objectives in 

that which refers to nuclear safety and radiological protection. 

That the results of the tests carried out by the Inspector, as well 

as the information required and supplied by the technical personnel _ _ _ _ _ _ 

__________ are as follows: 

That the shipment consisted of _ _ _ _ _ packages, on whose identity 

plats was the following . 

That inside said packages, (5) was found stored, whose characteristics 

are indicated in Annex I: 

That (if applicable) during transport no (or a) nuclear accident 

occurred; however the following facts or accidents did occur: (describe 

with greatest exactness what has happened). 

That the sender's certificate was shown, duly authorized, photocopy 

of which is attached as Annex II (S). 

That specification _ _ _ _ _ _ _ _ _ of the Energy Administration Board 

corresponding to this transport has not been complied with (if applicable). 

That the packages were located on frames, trailers, special 

cars, distributed in the following manner: package _ _ _ _ _ _ t frame, trailer, 

car , trailer truck license number . That the 

trailer truck license number ~ is not listed in the authori-

zation granted by the Surface Transport Department of the Ministry of Public 

Works, as a vehicle authorized for this type of transport (if applicable). 
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That each package's sealed band is intact, with the fallowing in-

scription Cor without) (7). That the packages did not show 

any visible signs of outer damage (or they showed damage). That the packages 

were duly marked with labels corresponding to yellow category , on 

which I read: package : (transcribe literally, do not translate). 

That the vehicles, cars, _ _ _ _ _ _ _ _ _ _ _ _ were duly marked. That in the 

vehicle cab, a list of emergency telephone numbers ware visible from the outside. 

That the drivers were equipped with a personal dosemeter, type . 

That the transitory external contamination readings, as well as the 

radiation intensity and temperatures, measured by technical personnel from 

____________________ in different parts of the packages _ _ _ _ _ _ _ are not 

appreciable, the maximum admissible dose can increase under normal transport 

conditions. 

That a radio-protection expert from the Plant accompanied the expedition, 

with the necessary equipment to act in case of emergency. 

That the transport convoy left at _ _ _ _ _ _ _ hours from , 

protected by armed guards. 

ACTION TO BE TAKEN IN CASE OF INDICATION OF RISK. 

When the Inspector observes or has reasonable suspicions that a shipment 

does not fulfill the proper conditions with regard to nuclear safety and radio-

logical protection and therefore it could constitute e nuclear risk in its 

surroundings, he will immediately inform the title-holder of the "Authorization 

of transport" or his representative and the competent authorities (Customs, 

Airport authorities, entrance point or border, etc.), recommending that steps 

be taken to correct the situation and isolating the material as much as possible. 

All actions taken should be reflected in the r e p o r t issued "in situ" and 

handwritten, if necessary. In any case, as soon as possible, he will inform 

JEN and the Delegation of the Ministry of Industry (by telephone, telex) who 

will give the pertinent instructions. Until the competent authorities have 

been duly informed, the inspector will remain "in situ" awaiting instructions 

or to counsel the Authorities. 

If no "risk" of a nuclear accident is observed, but if the contents of 

the shipment cannot be affirmed by means of the sender's certificate (in case 

sane is missing) and/or if the transport authorization granted by the Energy 

Administration Board is not exhibited, the inspector will inform the authorities 
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so that they may decide what should be done. If the inspector is requested 

to give his recommendations, he should recommend that the entrance or exit to/ 

from the national territory of said shipment not be permitted and that it be 

intercepted to avoid passible risks. 

CLCSIMG THE STATEMENT 

That the airport, part, border officials, etc. have given the necessary 

facilities to the Inspector' for fulfilling his mission (if applicable). 

This Statement is issued in the place and date indicated below, in 

accordance with that indicated in the current Law 25/1964 and the referred 

Resolution. 

Place and date (in writing) 

INSPECTOR'S SIGNATURE 

PROCESSING« In fulfillment of that provided in the present legislation, 

an authorized representative of ___________________ is invited to sign, date 

and indicate his agreement or disagreement to the contents of this Statement. 
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1.- If accompanied, indicate the name and title: JEN Expert, Provincial 

Delegation Engineer of the Ministry of Industry, etc. 

2.- Define specifically, for example: Port of Santander, Barcelona Airport, 

Vandellos Nuclear Power Plant, Irun Customs (Guipuzcoa), K m . S2,3C0 of 

National Highway No. 1, etc. 

3 . Transnuclsar Espariola, Union Electrica, SA., f/.r. ______________________ 

title-holder of building or operating authorization of radioactive 

installation , company , etc. 

4 . Person he proved to be ( National Identity Card or other document exhibited), 

he said to be (if same is not confirmed), or is (if the Inspector knows him). 

5 . The number of packages and characteristics will be specified: irradiated 

fuel elements, natural uranium or enriched fuel elements, encapsuled 

radioactive sources or non-encapsuled cobalt-SO, iridium-192, iodine-125, 

etc.; if they are radioactive products or wastes, mention will be made if 

these refer to nuclear substances. 

6 . If the certificate is not exhibited, specific mention will be made that the 

Inspector has requested same but that it was not shown. This point is of 

great importance. 

7 . For shipments which enter or leave Spain, it is necessary to always check 

that the sealed bands are intact and especially when this refers to radio-

active material subject to safeguards. 



SESSION V 

PANEL DISCUSSION: 

CHAIRMAN: VOLGENAU 

DOPCHIE: As far as general public information is concerned I would like 

to say that in Belgium, linder the parlamentary groups, they have grouped 

into a sort of federation called "Interverenvironnement" and those people 

are active regarding information- and trying to canalize it. Two years 

ago, the government did establish a committee for the examination of the 

future nuclear energy in Belgium and this committee is called "Wisemen 

Committee", they produced a very large report and in this report, among 

other things concerning nuclear energy, the question of licensing and 

inspection was discussed and was largerly explained. Several objections 

and several changes have been brought up, of course. This report is 

going to be debated in the parliament probably next year. 

As far as incidents and accidents are concerned, there are two ways, one 

is that the licencee gives himself, tells the news media what has happe-

ned and what he is doing in his own way. Second, the Parliament, that 

normally puts questions to the Ministers, the Ministers will refer to the 

Administration and the Administration will then come to us and then we 

are trying, and only then, to give them an accurate report, as accurate 

as we can deliver it at that moment, but usually after consultation 

with the operator in order that we would write things that would not be 

debated by the operator. It will be acceptable to the operator and still 

be accurate and complète. 

VOLGENAU: It is important to note that Belgium has a very big percentage 

of their energy which is-provided by nuclear power, I believe it to be 

in excess of 20?S, and it will grow, as well as in Sweden, which is another 



case of high percentage power generated in a nuclear way. Let us now 

hear Mr. Beare. 

BEARE: The Atomic Energy Act, in the framework on which the Atomic Ener-

gy Control Board operates does not give the regulatory authority in Cana-

da, powers to provide public information. The emphasis in the Act, because 

it dates from 1946, was concerned with security and secrecy. In this res-

pect, we have a clause in the regulations by which the information that 

the Board, or the Regulatory Body Authority, gets from the licencee is 

an individual privilege and cannot be released without the permission 

of the licencee. So no self-respecting regulatory organization is going 

to allow this information to be censured by the licencee so, there is no 

information programme. That was the case until several years ago and 

since then, public comments and some opposition in nuclear power have been 

developed. Before that there was a large margin of indifference and 

therefore there wasn't really much need for public information programmes 

and any public information was released by the utilities or by the promoters 

of nuclear power and this tended to be very bland and assuring to the 

public. In the last few years public pressure has been growing and already 

has had some sort of effect, for example the membership of the Board which 

is composed by five members, one of which is full-time member and others 

are parttime. The composition of this Board has changed substantially. 

Prior to a couple of years ago, presidents came from the nuclear industry 

and since a couple of years we have the first president who is not and 

does not have nuclear background, he has a public service background in 

another area. Also two of the members of the Board, one of which was 

president of Nuclear Limited, that is not the case any longer, and another 

was president of Atomic Energy Accountants Limited and again it is no lon-

ger the case. So, there-have been some effects within the Board and the 
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coining president, when he saw what the situation was, on recognising that 

pressure to public information would be growing, anticipated this and 

initiated a revision to the legislation. So, he started obviously such 

initiative and it is up to the Government to complete and carry through. 

We expect within the next few months to see a draft legislation or first 

reading of the bill to appear in the Parliament. Of course, this is a 

question of governmental priority, when exactly is introduced I don't 

know. We do not expect to see a 180 degree change but may be it is 150 

degrees. So, my interest in this aspect is to find out what has been 

practised in the nuclear regulatory bodies going from, essentially, secret 

licensing process or confidential ones into one which is much more open, 

that's why I am so interested in those who are making this transition. 

M0LLER - MADSEN: You might be aware that Denmark is one of the industria-

lized countries in Europe which hasn't got nuclear power stations, neither 

under construction nor under planning. The Danish government has postponed 

the principal decision on nuclear power and we do not expect a decision in 

the nearest future, not until certain matters, for example financial mat-

ters and some important safety matters (for instance physical protection 

and disposal of high level waste), haver been thoroughly reported to the 

government. Therefore, you might find my remarks today rather academic. 

Although we have not got nuclear power stations, we have already got 

opponent groups, there are very strong opponent groups in my country which 

have the ear ofthe mass media. In the absence of nuclear power stations 

the focal point of the Danish opponent groups has been the Swedish nuclear 

power station in Barsebaeck which comprises two units. Barsebaeck is 

situated about 30 miles from the city of Copenhagen which has more than 

one million inhabitants, and that fact has given raise to a very intense, 

and some times very emotional public debate. The attitude in the Inspec-

torate, and in Denmark as a whole, is that public access to official docu-

ments is, in principle, very much like the Swedish one, although I think 



that the Danish legislation is not as progressive as the Swedish. It is 

my personal impression that the public have not, until now, used the 

their right to have access to the documents as they have in the legisla-

tion. We have foreseen in the legislation, covering the licensing process, 

a system of public hearings or inquiries, but it hasn't been worked in 

detail how these hearings shall be performed. 

VOLGENAU: Dr. Eurola, would you care to make any comment on the Finnish 

public information program?. 

EUROLA: In Finland, we have not so far established any formal system of 

information on inspection activities. We have so far mostly dealt with 

the construction phase of power plants and not with the operational phase. 

In this view there has not been any such system of information and I think 

we do not even, at least now, plan to inform on the activities of inspection 

concerning the construction, but we are planning to adopt an information 

system on the operation of the plants in quite a similar way that the 

Swedish have done. This means that there will be quarterly reports, at 

least, addressed to the Minister of Trade and Industry as well as to the 

licensing body, and there will be special reports from our part on the 

incidents, but the matter has not been discussed whether ihese reports 

will be sent to certain, let's say, key places where they will be readily 

available; certainty they will be readily available at our offices. 

Going back to the question of informing about ourselves we have written in 

several articles, in technical periodicals, and in fewer cases also in 
we 

the daily newspapers, what we are, what are doing and so on. Some of the 

newspaper articles have dealt with special aspects like survey of the en-

vironment, but at least once, we have had a very thorough article about 

the complete scope of the work, the way we are working and so on, in the 

biggest newspaper of the country and the main author of this article is 
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sitting next to me, Mr. Laacksonen. In our country, it is the role of 

the power companies to inform about certain aspects, like at what phase 

the power plant is and so on. They have informed that now the pressure 

vessel has arrived and they are glad to inform that the plant has reached 

criticality and such reports you get from their side. Certainly, they 

will also, in the future, if there are any accidents, make their own con-

tribution. 

A couple of words about the access to reports. In principle, the records 

are free to the public if they are records of any governmental organization 

but, of course, there are also exceptions, like Mr. Ekered mentioned in 

Sweden. If some item is provided for us, for inspection, and is classified 

as confidential or propietary, of course, we keep it that way. In the le-

gislation there is a provision for that too, but in general, if anyone 

wants to come to our files, there are at least final decisions on any as-

pect of acceptability of pressure vessels or whatever it is, they are 

freely available. 

SERVANT: Je vais éssayer de répondre a votre question en deux minutes 

seulement. Je voudrais dire d'abord, et enfin nous le ressentent tous, 

je pense qu'à la suite des discussions qui ont déjà eu lieu, l'informa-

tion publique pose de problèmes qui sont manifestement de nature un peu 

politique. Je pense que sur ce point, au fond, ceci nous renvoit à un 

principe général qui découle non pas des textes proprement nucléaires, 

mais finalement de la Constitution et des Lois Organiques, d'une démo-

cratie qu'on peut dire de type parlementaire et dans ces conditions on 

peut dire qu'au fond les services publiques rendent compte au seul minis-

tre responsable et au gouvernement. Les ministres, bien entendu, infor-

ment le parlement et lui rendent des comptes. C'est ainsi, et vous le 

savez peut-être, que nous avons eut en France un débat parlementaire au 

mois de mai 1975 sur les problèmes de l'énergie nucléaire et que nous en 

aurons peut-être un nouveau dans les semaines ou les mois qui viennent. 
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Les ministres informent également les prefects qui sont, comme vous le 

savez sans doute, les représentants locaux du gouvernement, lesquels ont 

la charge d'informer â leur tour les assemblées élues sur le plan régional 

ou local et je precise que cettes assemblées dans beacoup de cas, c'est-à-

dire, dans les régions où existent des centrales nucléaires, ont constitué 

des commissions spécialisées sur les problèmes nucleéires en incluant 

quelque fois dans ces commissions de personalités non élues. Enfin, les 

ministres informent, bien entendu, directement l'opinion du gran public 

par la presse, par la radio, par des publications; c'est ainsi que le Mi-

nistère de l'Industrie Français a lancé il y a maintenant deux ans, une 

collection de monographies sur l'énergie dont plusieurs tomes ont été 

consacrés è l'énergie nucléaire, l'un d'entre eux plus spécialement encore 

à la sûreté nucléaire. Alors après avoir parlé des ministres, je dirais 

un mot des fonctionnaires, c'est-a-dire, de l'Administration propement 

dite. Manifestement, les fonctionnarires dans ce domaine n'agissent qu'au 

nom des ministres ou par délégation des ministres, ou du moins avec leur 

autorisation. Quand ils peuvent participer à l'information des assemblées 

élues, généralement pas au parlement mais dans les assemblées locales, il 

arrive que des fonctionnaires aient participé à des débats, à des assem-

blées élues et même, dans certains cas particuliers, les fonctionnaires 

peuvent informer directement le public avec l'autorisation de leur minis-

tre. Ces fonctionnaires préparent également des rapports, des réponses 

aux questions du parlement et des notes d'information sur les accidents 

sur lesquels je reviendrais dans un moment. Que dire des organismes, des 

établissements publiques qui ne font pas partie directement de l'Adminis-

tration et qui sont un peu plus loin, donc, de la résponsabilité directe 

des pouvoirs publiques? Ces établissements publiques disposent d'une li-

berté certes plus grande, d'une plus grande souplesse pour informer et 

pour publier dans le domaine nucléaire. C'est ainsi que Electricité de 

France et le Commissariat S l'Energie Atomique publient des rapports et 



des publications de caractère technique, les plus souvent sur les problèmes 

de sûreté nucléaire. On me faisait récemment, aujourd'hui même, observer 

qu'un rapport qu'a préparé le Commissariat â l'Energie Atomique avec son 

personnel et les sindicats sur l'usine de La Hague, vient d'être tout 

récemment publié, et si j'ai bien compris il est déjà largement diffusé 

même à l'étranger. Donc, toute cette action, bien entendu, des organis-

mes publiques se fait de façon libre et simplement, on peut dire, dans 

le cadre d'une politique générale qu'a été définie par les pouvoirs 

publiques. Je voudrais également dire un mot des enquêtes publiques qui 

sont faites à l'occasion des différentes demandes, disons dans le cadre 

du "licensing", et cette information se fait de deux façons; d'abord, les 

dossiers qui.sont présentés en cette occasion, sont pour certain d'entre 

eux accessibles au public, et par ailleurs les questions qui' sont posées 

par le public à l'occasion de ces enquêtes appelent des réponses, et un 

décret récent a précisé que les réponses à cettes questions devaient être 

rendues publiques. Je signale aussi pour mémoire qu'une loi, également 

toute récente, sur la protection de la nature a prévu que les études 

d'impacte sur l'environnement deviennent maintenant obligatoires en France 

et doivent être publiés. Je voudrais dire alors que, en revanche, les 

autres dossiers qui sont remis à l'Administration ne sont pas à priori 

publiques, c'est un prêt général de déontologie de l'Administration quand 

on envoit à une administration un certificat médical, un extrait du caissier 

judiciaire, on serait extrêmement étonnés de retrouver dans une déclara-

tion publique le contenu de ces documents; donc, ce principe général 

s'applique notamment aux dossiers qui sont présentés dans le domaine nucléaire 

ces dossiers au fond, demeurent la propriété des personnes qui les ont 

présentés. Il n'en reste pas moins qu'il y a sans doute un effort à faire 

de ce côté là et j'ai personnellement engagé très instâmmant les exploitants 

français, notamment à Electricité de France, à preparer de versions publi-

ques des rapports de sûreté qui sont présentés à l'administration. 



L'administration ne rendra pas publiques les rapports de sûreté mais on 

peut parfaitement concevoir que l'exploitant,lui même, rend publiques les 

dossiers qu'il présente ou du moins la partie qui ne contient pas de ren-

seignements de caractère qui sont secrets par leur-nature»—Sur les ac-

cidents ou les incidents, je dois dire qu'il n'y a pas de réserves sur 

une information complète et rapide du publique, d'abord pour les exploitants 

eux-mêmes et c'est ce que on disait tout à l'heure des Etats Unis, et bien 

entendu par les services résponsables de sûreté qui préparent dans la 

plus part des cas de communiqués de presse qui sont immédiatement remis è 

la presse. Il y a cependant une réserve que je tiens à souligner sur tout 

étude,toute statistique qui tend à placer l'industrie nucléaire dans des 

situations différentes et particulières par rapport au reste de l'indus-

trie. Je dois dire que sur ce point j'aimerais qu'on revienne là-dessus 

tout h l'heure à propos de l'exposé de Mr. Gausden. Il nous a dit que 

les exploitants étaient gênés par tous ceux qui tentent à singulariser 

l'energie nucléaire. 

J'ajouterais qu'en France les pouvoirs publiques eux-mêmes ne souhaitent 

pas que l'on ne singularise de façon excessive l'industrie nucléaire à 

l'égard des risques qui sont présentés pour la sécurité en général. Donc, 

je conclus'si vous voulez, en disant que la politique des pouvoirs publiques 

français est d'informer très largement sur les contenus techniques des dos-

siers pour répondre aux interrogatoires, aux inquietudes du public avec 

certaines réserves, les plus évidentes concernant les problèmes de protec-

tion contre les actes de malveillance et tout en veillant également à ne 

pas alimenter la contestation à partir des informations qui seraient mal 

présentées ou insuffisamment commentées. L'un des problèmes plus dif-

ficiles, je crois qu'on y a fait allusion, c'est précisément ce problème 

de présentation sans une forme claire et compréhensible d'une information 

qui étant elle-même difficile et qu'on souhaite en même temps exacte et 
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honnête. Je conclurai en disant que récemment le Président de la Repu-

blique lui-même, a annoncé la création d'un conseil de l'information 

nucléaire qui devrait d'après lui, préciser les conditions dans lesquelles 

pourrait être- précisé la politique en matière d'information nucléaire. 

VOLGENAU: It is indeed interesting to hear the French initiatives in 
on 

this area, particularly in view of the increasing concern plants safety. 

I think at this point I will ask Mr, Messore to speak about their public 

information. 

MESSORE: In Italy, we don't have a public information program. I think 

that as we have no strong reactions about nuclear stations in Italy, 

probably this is a possible reason for it. So far, the information is 

given to the public through the owners of the plants. Of course,it is not 

the best way to give information. We have a real official channel to give 

information outside the CNEN and it is the office in charge of the ins-

pections with the annual report that we have to write for the Minister of 

Industry but this is a report just about our activity and is not really 

useful to give information about actual operation of the plant. Sometimes, 

it happened that the Parliament put special questions about specific 

problems raised by its members. On these occasions, of course, our Presi-

dent asks us to write something about a special problem; the problems are 

solved, case by case and not as a general practice. There is another pos-

sibility to give some information to the public, but it is not about plant 

operation; this is in the framework of an official task that has the CNEN 

to support the Administration about the decision on the sites of the nu-

clear power to be built. Exactly this week, yesterday and today, we have 

a debate in the Parliament about the nuclear power program. My point of 

view is that if Italy would choose again, as it was in the 60's, to build 

power stations as we need, probably, as I said before, we will decide to 
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set up a special system to give the people all information necessary to 

accept wide programs of nuclear power stations in Italy. 

VOLGENAU: This has taken more time than we had intended and I think in 

view of that I woold like one more representative from Spain, Mr. Trueba, 

to speak. 

TRUEBA: Thank you Mr. Chairman for giving me this opportunity. In Spain, 

the situation is the following: the inspection reports and all the documents 

relating to the licensing process, construction and operation form a file 

which is in the archives of the J.E.N. This file, which includes our in-

formation is kept, up to now, confidential and it is not the practice in 

our country to give periodical information about operation or incidents 

in the power stations; we do not have, like in other countries, "public 

document rooms" where the technical file of the power stations can be con-

sulted. All this documentation is official and has the same rating as the 

official documentation belonging to the Administration and there are no 

exceptions to the rule. 

There are only two cases where information is given to the public* the 

first of these is the application for the preliminary permit for the site. 

The law requires that the Provincial Delegations of the Ministry of Indus-

try publish the application, so that the public has access to the project 

of the power station. Then the public have 30 days to study this project 

and make the allegations they may have against it. The second case is 

when the public authority, the Ministry of Industry in the Spanish case, 

decides to give the permission and this is publisned in the Official Bulle-

tin of the State. 

However, as this is an official documentation and in agreement with the 

law of the land, anyone interested has the right to ask whatever he likes 

following the regulation channel. The authority judges the convenience 

of giving this information, what kind of information may be released and 



whether it is or not restricted in the benefit of the public interest 

and of a better acceptance of the nuclear programm by the country. This 

is all I can say about the access to information. 

There is also another problem which arises in all countries and this is 

the opposition to power stations. Really, in Spain we do have a strong 

opposition to nuclear energy and it is a problem for the authorities how 

to explain to the country why it is necessary, which are the advantages 

and the disadvantages. It can be said that all this started three years 

ago in a very strong manner and since then we try to inform the country 

what the actual situation is. According to our experience, at least my 

experience, it seems that the real worries of the country are the politi-

cal problems, general opposition of the public, the doubts on the Adminis-

tration doing a good job, if the necessary control exists, if the safety 

of power stations is studied. The first effort has been the presentation 

of the systems being used in Spain, what is being done to guaranty the 

safety of the public and also to justify the need, from the point of view 

of the energy crisis, to install power stations, but of course, guarantying 

the necessary safety to the people. On the other hand, perhaps it is in-

teresting to underline that the policy is to tell the truth and we are now 

in a very interesting period, from the political point of view, where in 

a few months the parliament will try to review the actual legislation and 

hear the public opinion and demand explanations from the technical organism: 

as the J.E.N, or the Ministry. Up to now, there has not been any demand 

concerning technical explanations but there has been, in general, a demand 

from the side of the press and we hope this will change in the future. 

VOLGENAU: Are there any questions pertaining to the papers that were 

submitted earlier? 

PERELLO: I should like to make some comments on sentences by Mr. Volgenau 

and Mr. Trueba. The first one is whether it is really necessary to gain 
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the confidence of the public to be able to go on with nuclear programs. 

Mr. Trueba said that the public in general, and I agree completely with 

him, has some doubts about the Administration doing what it should. I 

believe that the problem is not only to make happythose-persofts-wbo-are -

disquiet, normaly it is a very small percentage, and I think that we 

should satisfy the mass media, the majority who normally take less part 

in the unrest situations, (more or less violent), but are finally giving 

confidence to the Administration. For instance, our Chairman has given 

a large presentation on how they proceed in the U.S. and I believe that 

the person who is really interested can find the available means to solve 

his doubts. Don't you consider that perhaps a large explanation will put 

aside many people who have no interest in knowing the technical problem?. 

What they really want to know is if the whole thing is studied by whom it 

belongs. Then, I will suggest that the main documents, as the authoriza-

tions are, will include some clauses giving an answer to the main problems 

presented by the people affected by the installation concerned. During 

a visit to Germany I have had the opportunity to see an authorisation 

form and besides the technical conditions, which are really necessary, 

there is a series of points where there are explained the questions put 

by the people affected by the installation. Of course, the name of the 

persons putting the questions are not on the form but the real fact. 

This can give the opportunity to those putting the questions to react if 

the point they summitted has not been considered. 

GRONOW: Mr. Chairman, I have got the first part of the comment. Is it 

necessary to win the confidence of public to go ahead with nuclear power 

programs? I think it is necessary to show the public that you can answer 

and deal with small minorities and I think that all processes which we 

are talking about are, in fact, dealing with questions from small minorities 

but it must be then shown to the mass of the public that we can deal with 

them, that there were no lack of confidence in our ability. 
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DOPCHIE: Mr. President, 1 will address this question to you if I may. 

You said you are actively encouraging the licencees to issue their own 

statements concerning incidents at their facilities. Now, I would not 

doubt that their statements will be correci b u t - d o u t you -believe—that — 

they will have a tendency to hold some information about the faults that 

they might have made, for instance, not having followed a written proce-

dure? Do you believe that they will make that statement quite clear?. 

That they did not follow the procedure, that they violated some rules?. 

In other words, that they possibly would not say the truth?. 

VOLGENAU: That is typically what happens in a case like that. If the 

company or the utility will make a release, and if we, NRC, feel that 

the release needs to be extended upon, we will make our own amplifying 

release, if we do not make a release and the company does, we frequently 

will receive an inquiry from the news media. So, I think the situation 

is selfcorrecting. Any desire on the part of the utility to give a self-

serving news release, is complemented by the NRC. 

GAUSDEN: Again I address my question to you. In U.S. probably you have 

more experience than any other country about providing public informa-

tion. As far as NRC is concerned, have you any estimate of the extra 

effort, said in percentage terms, required to satisfy these requirements 

from the staff point of view?. 

VOLGENAU: That is a very good question and, as a matter of fact, it 

happens to be budgetting in the U.S., that means that I prepare my budget 

and I take it first to the Commission and from there to our Office of 

Management and Budget and then after that I must testify before the Con-

gress. One of the things that we have in the process of accumulating, is 

the amount of time that is spent simply providing public information, par-

ticularly with regard to "Freedom of Information" requests. Now, there 
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is a very specific way for dealing with those questions. A legal way, it 

must be responded within a certain time and in a certain way. I find 

that I have one person essentially full-time responding to those tasks of 

requests amithis—doesn't-include any: of -the -other- time which we spend— 

responding to the inquiries from members of Congress and from members of 

the public, but we have a data system which we use to the benefit of the 

time of our professional work for us and we are now making a new entry so 

that we keep better records in that regard. It is at least one man year 

for "Freedom of Information Act" requests and probably more. 

PEDERSEN: I think NRC is in a hurry to adjust to the Freedom of Infor-

mation Act which you correctly pointed out in small portions of our 

obligation to make information public and I believe the estimate is 14 

complete man-years effort, at least in the past fiscal year, and this is 

only the time which can be easily identified and placed directly upon 

that activity. Many people feel that it is in fact too low, I think it 

is somewhat above that, but the official information, I believe, we sup-

plied to the Congress was of 14 man years. 

ACHA: One thing is the public information and another thing is the accep-

tance of the public regarding nuclear power stations. I should like to 

ask the Swedish representive. which are the real repercussions of public 

information on the Swedish nuclear plan. 

ECKERED: I will say that it is impossible to draw one's conclussion about 

our information efforts and the acceptance or not acceptance of nuclear 

power which is a political question. I see our effort as a natural and 

necessary part of our work to give, to write the background of information 

to the public, and to the politicians, and to other interested. The other 

part of acceptance or not' acceptance is, let's say, independent from what 

we do. 
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PERELLO: I consider imposible to arrive with information to the mass 

media and that the mass media will apreciate the position of the govern-

ments and technical bodies related to nuclear power. I think the best 

way to convince them is-..to. consider the nuclear work-in the power..stations -

as one additional activity within the industrial activities of the coun-

try. Then, the information should only be directed to those minority 

groups that on many occasions and with a double intention try to disturb 

the public information. The mass media will remark in the coming years 

that the nuclear activities have the same risk as any other activity 

within the industry. This means that we have the same attitude as with 

traffic signals when we mark and signal all around we indicate with our 

finger a certain danger. Perhaps with this oppresive information we are 

indicating or creating a restlessness which really doesn't exist. 

SERVANT: Je voudrai reprendre un peu la remarque qui vient d'être faite, 

elle va un peut dans le même sens que celle que je faisait tout a l'heu-

re. Il me semble que, disons très schématiquement, les politiques qui 

nous ont été exposés dans cette salle, peuvent se ranger en deux catégories, 

celle qu'au fond traite l'information en matière nucléaire comme l'infor-

mation dans toutes les autres matières industrielles ou de sécurité in-

dustrielle, et puis les politiques qui au contraire font un statut par-

ticulier aux problèmes de l'information en matière de sécurité nucléaire 

et ceci me parait un problème un peu, disons, philosophique, important, 

qui déborde même le cadre de l'information. Nous sommes, ici entre nous, 

tous convainçus de l'importance de la sécurité nucléaire, si non nous 

ne serions même pas ici. Je dois dire cependant, que, lorsque l'on discute 

avec, par exemple, les représentants d'autres ministères, on se rend 

compte que leur soucis sont souvant bien plus grandes pour d'autres 

domaines de l'activité industrielle, de l'activité humaine que pour l'acti-

vité nucléaire. Alors, il me semble que la politique que nous essayons 

de définir doit s'intégrer en une espèce de soucis d'homogénité des mesures 
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qui sont prises dans les différents secteurs de l'activité et il est 

certain que si nous singularisons à l'excès les problèmes de l'énergie 

nucléaire, nous inquiétons la population et nous obtenons 1'effect in-

verse de celui qui est recherché. En outre, j'ajoute que de façon t r è s — — 

objective ceci conduit à un certain gaspillage de l'effort publique 

qui peut être fait et, qui comme nous le savons tous, est limité. Tout 

ce qui serâ fait pour nous prémunir contre de risques exagérés dans le 

domaine nucléaire, ne pourra pas être fait dans d'autres domaines où 

quelque fois l'action est plus urgente. Alors, ce qui est dommage c'est 

que dans la plus part des pays, et je pense que même au niveau interna-

tional c'est la même chose, nous n'avons guère de centres de reflextion 

suffisament multi-disciplinaires, couvrant l'esemble des activités in-

dustrielles pour faciliter cet approche global du problème de la sécurité 

et pour essayer de reclasser chaque secteur avec sa véritable importance, 

et même si de tels organismes existaient, j'admets volontier que dans le 

court terme le problème ne pourrait être traité uniquement de façon 

technocratique en fonction d'une "appréciation objective" de risques et 

qu'il faudrait tenir compte de 1'inquietude du publique, mais je crois 

qu'a longe terme il faudrait tendre vers cette rationalité des approches 

dans les différents domaines de l'activité industrielle. 

COURVOISIER: I would like to come back to a more specific question. I 

am worried about what was written or said in between the lines, that the 

publicity in our activity as inspectors may be counter productive to 

safety if it comes to situations where nothing is put on paper any lon-

ger, discussed only over the table or somewhere in the plant, in a cor-

ner where it is noisy, where people can misunderstand each other. I am 

afraid that very much of safety will be lost. Could anyone comment on it? 

VOLGENAU: I see that we are approaching the end of our session and I 

think that Mr. Dabek had some summary comments to make. Perhaps you 
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could address Mr. Courvoisier's question within the context of your 

comment. 

DABEK: I would like to give some information concerning the activity 

of IAEA about the regulatory information program. This problem, as results 

from this session, from these discussions is quite important and quite 

difficult. In all member-states, practically, these problems are handled 

differently because they are depending on various parameters such as, 

for instance, constitutional and legal statutes in a country or a member 

state and other parameters like habits and so on. At the Agency we have 

encountered those problems and so, in our program on nuclear safety 

standards in the Code of Practice on Governmental Organization, on regu-

lations for nuclear power plants, when some aspects of public participation 

in the licencing of a project have been drafted; after heavy discussions 

there remained few aspects; for instance, it is stated that in some mem-

ber-states, the public participates in the licencing process. Also, it 

was suggested and discussed on the list of safety guides the preparation 

of a guide on establishing and maintaining a regulatory public information 

program. The content of this guide has been discussed in the TRC, Tech-

nical Review Committee and in the S.A.G., Senior Advisory Group, and they 

came to the conclusion that this guide is so difficult that it was post-

poned to a later date. An international guide should represent member-

states practices particularly practices of member-states with well 

developed nuclear power programs and it is intended to give guidance to 

member-states which are initiating nuclear power programs. To give gui-

dance on these matters to the member-states is a very difficult problem, 

that was one reason, and the second one was that not enough material on 

which such guide could be based was available and therefore it was post-

poned. Now, I think next month there will be a TRC scheduled discussion 

on the program for the next two years and probably after this meeting 

there will be more material as there are more members of the committee 

participating in this meeting. 
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VOLGENAU: I note from your comments as well from other comments heard, 

and from the papers, that, in summary, public information aspect, as it 

pertains to nuclear safety and specifically to inspection activities, ap-

pears to be increasing in most countries; that-means a great deal-to-

those of us who are concerned with the technical aspect of our job, because 

we get involved more and more in public affairs and the question that 

Mr. Courvoisier raised concerning public information might, in some way, 

detract from safety because of items left up through or other concerns on 

the part of public officials. It is not in my way of thinking a very 

serious concern, at least not in our country, because we, in fact, must 

document in very great technical detail all our notices of violations and 

be prepared to defend them in court, so we try to have clear cases before 

we take some type of actions against the utilities. I think at this point 

then, we should terminate this session and I remind you, those people who 

wish to bring comments to the final panel, particularly specific recomen-

dations, should give their comments to messrs Gausden, Ilari or Stadie. 

Finally, are there any other administrative announcements? 

STADIE: I think we have discussed this morning a problem on which we all 

have become rather conversing over the recent year. One could go on 

hours and hours talking about it. One question we have asked ourselves in 

the Secretariat is why is there so strong opposition in some countries?. 

But, I agree with you, as a general principle it has not increased eve-

rywhere and it is much less in other countries. I think this would be a 

very interesting topic for discussion and perhaps you could touch it to 

some extent in the final panel this afternoon, if there is some time left, 

and I think we could benefit from each other on a more elaborated discus-

sion than we have done so far. 

This morning we primarily heard what is happening in different countries 

and not really analized why it is so difficult in one country to convince 

the public that nuclear power is necessary and in another country it is 

easier. 
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VOLGENAU: I suggest that you put comments on this in writing and submit 

it to Mr. Stadie for application in the final panel. That's all for 

this morning. 



FINAL PANEL DISCUSSION 

CHAIRMAN: GAUSDEN 

GAUSDEN: Mr. Courvoisier, it is your turn of comment. 

COURVOISIER: Mr. President, that I've been up here I'm not sure that I am 

privileged, I have evidently stuck my neck a little bit too much and that is 

why I am here. I couldn't make any concise contribution as the session 

chairmen can. What I would like to do, is to leave over to a model and some 

points repeated in discussions on what we discussed previously in this meeting 

May be there is a point which could be taken out from what was said earlier 

on this panel. What I would like to know are the aims and the rationale for 

each sector of inspection for components, electrical equipment, buildings, 

health physics, radiation protection and even for the selection, training 

and acceptance of personel. I hope to get more information on the ideas the 

different countries do have and followed on these five domains where inspec-

tion is active and I feel there is no good equilibrium, so far, between the 

inspection effort which goes into these different inspections. 

One problem that bothers me since quite some time is the problem of respon-

sibility. There is a maxim saying that the responsibility rests with the 

operator; I wonder whether this does not preclude any inspection. The ope-

rator might say what do you do here? I am responsible. Of course this is an 

extreme. I have never heard an operator say that, but what would we ins-

pectors answer him if he would say it once?. Well, the maxim might not hold 

under every circumstances, for instance in my country there is a general law 

from the Federal Government that says that the Government is responsible if 

one of these servants commit a wrong act of government, as the lawyer says. 

But, it is the Government who is responsible and not the man himself. The 

Government might later have a few words with him but, as it regards the 

third part, is the Government who is responsible. Mr. Kellerman has answered 

a question and said that the TUV's are responsible and have even taken out 



an insurance in case that something goes wrong and they are held liable. 

So the maxim is not a complete one; there is no discussion that the maxim 

is correct as far as liability against third parties are concerned. If 

something happens at a nuclear power station, it is the operator who has 

to take out the necessary insurance. 

A third question in that context will be, even if it turns out, and I will 

welcome a study to be made of the true position of the inspector in the dif-

ferent countries, I repeat that even if it turns out that we have no legal 

responsibility as inspectors, I wonder whether it is fair to say that he is th< 

only one who hangs?. Aren*t we at least morally responsible?. Are we repon-

sible only in so far as we inspect?. Aren't we responsible as well as we do 

a bad job in reviewing and assessing the lay-out of a station during the pre-

construction period?. We have in fact in those capacities a sort of check-

valve function, I would say a check-valve function which should never become 

a mouse-trap function for the operator. If all goes well the check-valve is 

open, if something goes wrong the valve closes but I think all of us refrain 

from giving exact orders to the operator, how he should correct a situation 

where the check-valve is closed. We must refrain from giving him exact or-

ders how he has to overcome his problems, because if we do that, we take 

definitively a responsibility that it works, that we will accept the result. 

So, I have just sketched a little bit what my worries are in the domain of 

responsibilities and I'll be happy if any aid could go into this and make not 

only an inquiry what is the responsibility in your particular countries, 

but ask for the rationale behind it. I have to ask my lawyers different 

times what my responsibilitues actually are and often trying a little bit 

to answer, they stop and scratch their heads and say: "Well, if something 

happens, we >*ill tell you what your responsibilities would have been". That 

doesn't help us, we want to prevent things and so we want to know before-

hand what is the responsibility that we have to fulfill. 

Another problem is the relation to the operators; there must be a climate 

of reliable cooperation and mutual trust. Open and reliable cooperation were 

said repeatedly, but mutual trust I haven't heard. I insist on this because 

if we cannot trust each other to a certain extent, we have to stop every 
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business in this world. Whatever we do as human beings in a group, it needs 

trust from one to the other, otherwise everything falls in the pit. If this 

climate is not present, the inspectors will get only information on what 

they have specifically asked for; the operator will try to hide whatever he 

can and as long as he can. This was touched upon several times but I would 

like to stress it again. The inspector would then, in such special climate, 

have to look himself unless this will still be worse as regards the climate, 

he hires an operator as a sort of spy. I am afraid that the good climate of 

cooperation is spoiled by having unannounced inspections. The operator> at 

least I would feel it if I were an operator, feels attacked in my view. 

This applies probably more to the operational phase than to the construction 

and commissioning phase, because during construction and commissioning there 

is always need to organize things beforehand because too many parties are 

involved. What is the position of the inspector relative to the operator 

once he has been fined?. I do not want to say that" you will not have to 

fine an operator if he really does something which is very umpleasant> but 

the situation of the inspector "vis a vis" of the operator may be much more 

difficult once this has happened. I think both sides know that. Maybe we 

can hear a little bit more on that. The inspector must keep a certain dis-

tance from the operator, he must not become too familiar with him, I have 

the picture of the customs officer becoming a smuggler, but that doesn't 

really fit; the customs officer is there to stop smuggling and the inspec-

tors are to see that the plant runs, but runs well. This is an important 

difference, so, please forget about my metaphora. 

In reporting, we have had this rather extreme, the example of the Swedish 

system. I wonder whether the reporting isn't just a question of how long 

is the leash on which you carry your dog; if the leash is too short, I am 

afraid the the connection will be so hard that it will be difficult to see 

who leads, the man or the dog. Mr. Stadie went to an extreme, he envisages 

the centralized authority which gets via some system of transmission all 

the data of all reactors at any time immediately. This ends up in having 

operators in the centralized authority, the so called operators sitting at 
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the panel looking at these data and then, of course, they want to act. It 

is impossible to look at data and do nothing about it, at least after a 

short time. So, this would mean that we have two operators interfering 

with the same plant and I asked Mr. Kellerman at that time whether we needed 

three operators, as he believes in three independent people looking at com-

ponents mainly. Now, is this a tendency that we really want to have?. The 

operators are human beings. What is their reaction if they have to feel 

like being looked at by big brothers all the time?. I think it is impossible 

to stand this situation, I would resign as an operator. Now, evidently, 

this goes much too far, but where is the optimum as regard transmision of 

data to the inspection authority and as regards the reasonable human rela-

tions and reasonable human reactions?. I don't have the answer, only I have 

a question. These are the problems which, for me, have remained. 

DOPCHIE: Il a été largement question de ma proposition que a été rappelée 

récemment par Mr. Servant. Je propose donc, qu'on définisse les matériels, 

les équipements auxquels l'assurance de la qualité doit être appliqué. Mr. 

Jeffrey et moi-même avons soulevé cette question, et d'autres aussi d'ail-

leurs pendant la première session. Je vous rappelle qu'aux Etats Unis cet 

équipement est défini par le règlement 10eFR50 comme étant le materiel 

"safety related", en relation avec la sûreté. Je ne crois pas que ce soit 

la meilleure définition possible et je crois aussi que certains d'entre nous 

pensent comme moi, et qu'on pourrait l'exclure de certains materiel cependant 

liés a la sûrete des matériels qui ne doivent pas être soumis à l'assurance 

de la qualité et c'est pourquoi que je fais cette proposition. 

GAUSDEN: I will come back a little later but I think there was another pro-

position from the floor. 

JENSEN: My remarks follow to some extent the lines already given by Mr. 

Courvoisier. During the session we have heard from all the participants 

that the licence carries the full responsibility for the safety of his nu-

clear plant. We have also heard that some utilities must send daily reports 
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to the regulatory body. We have heard about resident inspectors at nuclear 

plants. We have heard that NRC is thinking about doing itself some of the 

testing at the nuclear plants. My comment is how long there may be exer-

cised more and more inspection and still keep the idea that the licencee 

has the full responsibility for the safety of his plant?. 

GAUSDEN: Is there anyone else who wishes to make a general comment or ob-

servation about things which have been discussed during the last two and 

a half days?. 

PERELLO: I don't really want to make a comment but a proposal. This meeting 

on Regulatory Inspection is organized by the Subcommittee on Licencing of 

the Committee on the Safety of Nuclear Installation of NEA. I suggest, as 

a possible conclusion, the following proposal: the creation, within the 

Subcommittee, of a Working Group to analyse the principal common problems 
of 

touching the inspection of nuclear installations with the aim producing a 

report on the inspection practices,unifying the necessary procedures and 

criteria to accomplish a good inspection. This document, besides the uni-

fication of criteria, could allow a bigger profit for the small amount of 

the existing inspectors in all countries, because this is one of the points 

more insistently repeated. 

GAUSDEN: We would probably find that there are so many variations due not 

only to practices which are growing up but to laws under way and things 

that are done in particular countries, which will make this almost impos-

sible. Now, the point of view of coming out with ideas, recommendations 

which could be appreciable to OECD countries, I am not sure whether this 

is what you were suggesting. 

PERELLO: I do agree completely with you, but my suggestion is more expli-

citly referred to the common problems. This proposal came to my mind at 

the end of the first session, when talking about general problems. Obviously, 
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ones 

specific problems and specially the legal, are intrinsic of each country 

but I ment the common problems and I believe there are a lot. 

STADIE: As you may recall, I already counselled against too ambitious pro-

posals emanating from this meeting. You are aware that these porposals would 

require CSNI approval and CSNI is already sponsoring a wide range of acti-

vities in the technical field and it would be more proven to approach this 

new area gradually. An acceptable framework for future activities and ex-

changes in the field of regulatory inspection would be to take the Gronow/ 

/ilari compilation further and to develop a permanent dialogue between re-

gulatory authorities in this field. It is thinkable that a small group keep-

ing this field in constant review would be acceptable to CSNI. 

GAUSDEN: I think perhaps the suggestion here would be the one that we al-

ready heard from Mr. Gronow, that his proposals for updating and including 

further information in the document that he presented at the beginning of 

this meeting. Furthermore, Mr. Courvoisier made a suggestion that there 

should be a working party on legal responsibilities of regulatory bodies. 

I would suggest that this certainly doesn't require a working party, but 

it might be possible to consider some sort of information on those aspects, 

also in the document that Mr. Gronow was presenting. With that additional 

information, I think at least part of the problem which has been raised, 

may well be answered. Perhaps, it is to you to wait for that work to be 

done first and then see whether it really goes in some way to answer the 

problem you have raised. 

We have a few minutes before tea break, are there any other comments, Mr. 

Stadie? 

STADIE: My comment pertains to some of the recomendations made by Mr. Gronow 

concerning the updating of the compilation. I think there was a second pro-

posal that he spoke about, appending the various licensing organizations; I 
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pilation of various licensing authorities and practises in member countries. 

What was meant here, I think that to append was primarily the question re-

lating to the inspection and enforcement in this licensing regime. 

GRONOW: I think it is primarily of giving sufficient explanation within the 

description and organization chart to enable interpretations on the way in 

which effort is distributed in the various countries. The reason I intro-

duced in our discussion matters of security is because, if a certain orga-

nization has security responsibility and another does not have security 

responsibilities, the effort of inspectors, perhaps 10/£ of their time, is 

devoted to security matters and if the effort is not included in the general 

view expressed by inspection activity, we will not be able to defferenciate 

between nuclear safety considerations, security considerations and environ-

mental considerations. Therefore, in order to make a precise evaluation of 

the difference in inspection practices, we have to have the allocation of 

the responsibility of individual inspectors when they visit a nuclear site, 

and this differentiation must be made so that we could actually allocate 

comparative evaluations of the different activities in the different coun-

tries, and that can only be done if you separate the function of inspectors 

in different regimes of control. I agree with you that the power chart will 

only be sufficient to enable us to understand the ways in which the various 

organizations operate with the view to expanding and understanding the re-

gulatory inspection act. 

PEDERSEN: Coming from a country where we don't make extensive views of out-

side consultants in our routine inspection programmes, I find very interest-

ing to hear other countries talk about the prevalence they place on outside 

consultants to a system. I have also heard, however, the concern in the case 

of resident inspector, on the fact that he may loose his objectivity and be-

come captured by becoming too close to the licencee. My question is this: 

how does a regulatory body assure itself that this outside consultants are, 

in fact, objective when in many cases these consultants, or at least their 
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firms, may also be working for the manufacturers or for the licencee and 

in many cases there are great amounts of money involved?. How can a regu-

latory body assure the independence and objectivity with that inspector 

on site or may have doubts about it?. How is he able to ensure itself of 

the objectivity of consultants, some of whom may be much larger than the 

regulatory body and some of whom may be very closely involved with the 

applicants and manufacturers who have been inspected?. This is a problem 

we don't have because we dorft use the consultants. I'll be very interested 

in hearing other countries that rely very heavily on their consultants and 

how have they solved this problem. 

GAUSDEN: Will anyone of the panel respond to this question? 

SERVANT: Ma rémarque n'est pas sur la question posé mais plustôt sur l'in-

tervention de Mr. Courvoisier reprise par le délégué Danois. C'est un peu, 

disons, un retour aux sources, b l'objective fondamental de l'inspection 

et il semble que, comme toute l'action réglémentaire, l'inspection tend à 

réduire les risques, l'ensemble des risques a un niveau considéré comme 

acceptable et ce qui se pose pour nous, me semble-t-il, c'est la question 

de savoir si nous nous occupons* bien des vrais problèmes, des problèmes 

les plus importants. Ceci est au fond la question de distinguer l'essentiel 

de l'accessoire, et dans ce sens là, il me semble que beaucoup de rémarques 

qui ont été faites, par example, celles qui concernent les fabricants des 

composants, ne sont pas forcement destinées è étendre la main de l'état ou 

des organismes réglémentaires sur l'exploitant mais à s'assurer que rien 

d'essentiel n'est passé sous silence. Dans cet esprit, je me demande s'il 

ne faudrait pas s'interroger sur d'autres question que celles qui concernent 

la sûreté technique que nous avons évoqué ici mais, par example, les ques-

tions que concernent le transport, nous l'avons fait d'une façon tout è fait 

ponctuelle à propos de l'exposé espagnol. Je crois qu'il serait bon de con-

naître plus sistématiquement l'action des inspecteurs en matière de trans-

port et je pense aussi è la protection physique, "physical protection", 

contre la malveillance, quel rôle jouent les inspecteurs dans chaque état 
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en matière de contrôle de matières nucléaires, peut-être même que rôle 

jouent-ils dans le contrôle, la limitation de certaines pollutions prove-

nant des installations que sont les centrales donc des domaines qui ne 

sont pas proprement nucléaires. Je pense notamment à la pollution thermique, 

à la pollution chimique, enfin, à des questions qui se rapportent d'avantage 

à 1'impacte sur environnement et il n'est pas sûr que ces questions, notam-

ment dans l'esprit du publique, n'aient pas autant d'importance que les pro-

blèmes de sûreté technique dont nous nous sommes occupés jusqu'à maintenant. 

Je crois qu'il serait assez bon d'étendre un peu le champ de l'enquête qui 

a été faite vers des directions dars ces champs. 

GAUSDEN: We had a question from the floor that hasn't been answered. 

ECKERED: I think that the regulatory body will have to impose strong rules 

on its consultants concerning to what extent, if any, they would be allowed 

to do work for both the regulatory body and the utility. In a small country 

like Sweden I would say it is rather easy to have a control over the consul-

tants and the role they do. 

JEFFERY: I am just following on the point made by Mr. Pedersen and I agree 

with the comments made by Sweden, that I think that the difference between 

the two approches is large due to question of resources. If one has the re-

sources to carry inspections within the regulatory body, I think it is, pro-

bably, a preferable way in doing it, but when one does not have the resources, 

one has to get an independent view of this. Now, a question of resources 

means that if you don't have the resource yourself as an independent body 

in the regulatory body, then, one has to get the licencee to pay for this 

inspection and then it is for the regulatory body to form a view to approve 

as this independent body is truly independent. The difference in approach, 

I think does come from the fact that it is mainly resources problem in the 

first place; if you dorft have the resources you have no option but to have 

another independent body which has to be engaged by the licencee. 
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GAUSDEN: I think this leads us to break. Well, I think Mr. Gronow wishes 

to make a comment. 

GRONOW: It is about Mr. Dopchie's comment. In his comment he says that he 

thought that we should not apply the Q.A. requirements which apply to the 

special parts because of the redundancy binding to the other systems, but 

redundancy is only as good as the redundancy of the component parts of the 

redundant systems. I believe it is wrong to suggest that redundancy must 

itself provide the necessary safeguard, because one can see that specific 

system tests would give good results initially, but that common mode fai-

lures and perhaps environmental conditions, which are not exposed simply 

by type testing, and system testing, might emerge simply because of poor 

quality control in the construction and fabrication, of perhaps, electronic 

components. You might get away with problems of this kind because of ade-

quate redundancy, but most accidents occur because they are unforeseen, 

and you can get simultaneous fail to danger faults in protective equipment 

simply because of poor quality control coincident with other problems for 

which no foreseen interaction was available to the safety assessment people. 

The policy of making sure that quality assurance, quality control techniques 

are being introduced in these other components, adds at least one more fac-

tor of safety for the unforeseen and the unknown. 

DOPCHIE: Mr. Gronow is right, but the question is how far are we going to 

go. Not so many years ago there was no quality assurance, at least in the 

nuclear field, and the Americans with the 10CFR50 have applied it to any-

thing that is safety-related, so my question is just to define somewhat 

better to what equipment and what extent quality assurance is going to be 

applied. It is not a matter of need but mostly of possibility: if you want 

to apply it to electronic equipment, you will have to start looking at a 

little copper thread that has been built, manufactured and then assembled 

and it will lead you too far. So, my proposition was just to define quality 

assurance and not to scape off, necessarily, of instrumentation or electrical 

equipment. 
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GRIER: I just wanted to say that this is the problem we have in defining 

"safety-related" in inspecting and enforcement regarding implementation 

of quality programs. We have asked the licensing office to establish a 

development office to formulate a regulation guide for our use as to what 

is meant by safety-related. Initial effort in developing these guides is 

to develop a list of components and systems to which quality assurance 

criteria apply. That turns out to be an impossible task as you might, 

recognize, but there is an effort under way to develop some criteria for 

defining"safety-related" which will be published as regulatory guide, 

I hope, in an early date. 

GAUSDEN: We now break until 16h50. I must remember you that we are li-

mited by the time. This session will finish at 17h30 to allow Dr. Alon-

so making the final conclusions of this meeting, so, we don't have much 

more than 40 minutes. 

ECKERED: I think what Mr. Jeffery said before the break was interesting. 

It is an advantage to have the resources in your own house, but I agree 

partly on, because I could give a good example that the advantage is not 

to have the resource in the house and that it could be better to have 

possibilities to use consultants. In the Swedish case, for instance, 

where we have had a program of nuclear reactors which was very rapidly 

growing and then will come to flattening out and might come to the decom-

missioning phase already in the light of the present political trend or 

one of the political trends will be the one which will dominate. Then, 

it could be very inflexible for us to have resources in the house for one 

phase of our work, and with the help of consultants we could allocate 

resources to the present phase which at the actual date is the most 

pressing. In the agency we could use our money for consultants, for ins-

pection work and for decommissioning if that will happen, without sitting 

a lot of people in our house not being useful for the work. 

GAUSDEN: I'll give a chanee to those who want to bring up a suggestion. 
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G. BERNAL: As a conclusion to this meeting I have drawn two aspects 

which I believe may very well be differenciated. One of them is the 

technical aspect, strictly technical of the inspection, which is the 

same problem for all the countries. The other aspect, which we could call 

a legal one, is settled down by the different laws or regulations existing 

in the different countries. I believe it will be interesting that this 

meeting, which is arriving to its end, will never, finish and I mean by 

that, that it would be interesting that all the inspection bodies of the 

member countries here represented, as well as those which are not repre-

sented, should have a close collaboration in such a way that we could 

obtain a bigger efectiveness. In this sense, I think it is important to 

have a real interchange of all the information and I will complete it by 

some working visits, we all could collaborate making an effort inviting 

each other and have a season of inspection and, doing so, we could solve 

the common problems we actually have, we shall live them in more direct 

way. I believe that our mentality, that I insist is the same and common, 

we should arrive to interlace each other in such a way that this meeting 

will be really effective. It is just a comment. 

GAUSDEN: Does anyone feel that this sort of idea is specific for debate? 

ACHA: I want to stress the relationship between the inspection and the 

studies of nuclear sites. It has already been stressed but, perhaps, 

during these sessions it has not been given the real importance and, I 

stress it again, not only during assessment but also during construction 

and operation of the power station, it should be watched, for example, 

that the limits set are met. It could also happen that some of the para-

meters of the project such as seismology, hydrology and even demography 

coulf suffer variation during operation which could requiere some changes 

on the power station and I even believe that the inspection has some 
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importance once the power station has been shut down. 

GAUSDEN: Is there anyone in the panel who has a comment on this? 

BUERGO: In connection with the comments made by my colleague, Dr. Acha, 

I should say that, in fact, it is our experience that in relationship 

with siteing it should go deeper not only the assessment but also the 

inspection. We have encountered some problems of siteing of geological 

nature, and when constructing the buildings there have been difficulties 

of foundations, so that we arrived to the conclusion that it is necessary 

to define clearly the parameters which must be analysed and followed. 

This is our experience and therefore I insist on what has been said by 

Dr. Acha. We should be very pleased if some of you here could comment 

which was your experience and if you have had problems or consider the 

possibility that it has happened. 

VOLGENAU: I think we have experienced difficulties similar to those 

that you mentioned and we have fairly standard procedures for dealing 

whith them. It relates to the question of specialist and consultants for 

that matter and how big and specialised one makes an inspection staff. 

Customarily we use consultants, although not consultants who have any 

real potential interest with the industry. We also, in the event of a 

major problem of that type, refer to the licencing organization for eva-

luation, and there in terms of bringing experts to deal with the problem, 

and we have standard procedures for handling matters of that type. It 

seems that we are succesful with those standard procedures. 

GRONOW: I would like to add some aspects to this problem. Insofar 

that when one takes a site and accepts it and does all the necessary 

foundations and examinations, etc., one still felt the possibility that 

in some future time new data may arise which invalidates the basis on 
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which the site is chosen. This may be a question of introduction of 

backfitting in various ways. There are cases where, for example, the 

industrial development in the area of the site introduces problems in 

connection with the criteria on which the site was selected. When a 

land is very valuable, when resources in terms of industrial land are 

scarce and some large organisation wishes to develop the land, then you 

have a conflict of what preservation orders you can make on that land. 

And certainly, it would require strict evaluation of the safety of the 

new industry enterprise that is proposed in the context of the safety 

of the nuclear installation. And these are aspects of problems which occur 

after initial selection of the site, and perhaps that might be of some 

use to the meeting. 

GAUSDEN: Are here any other comments on this problem: Topic that anyone 

wishes to rise? 

VOLGENAU: I like to react to a remark which I believe Mr. Bernai made 

a few moments ago and that concerns the value of an exchange like this. 

I have reflected under the meeting here on the past two or three days in 

an effort to try to see what could be learned and specifically what I 

learned, which could improve my inspection and enforcement program, and I 

guess I need to reflect a little bit more on that in perspective. Cer-

tainly, it is reassuring to talk with people who have other inspection 

and enforcement programmes that are not like ours, in terms of concrete 

ways for improving my programm. I have to confess I haven't found any 

immediate way, immediate result of this conference. However, there is 

a benefit to it that I can see even if I find no ways to improve my 

programm by benefitting from yours. I haven't given up my hopes in that 

regard and that is a remark that someone made that a nuclear plant accident 

in one country could very well affect other countries because of, for 

example, radiation fall-out if the plant happens to be near the borders 

of another country. I take that one step further and say that if there 

were a major nuclear plant accident in any part of the world, I think it 

would have a very great impact upon nuclear power in our country and 



might well bring it to an end. Therefore, if I speak in selfserving 

terms, and I don't want to give the wrong impression here, but speaking 

for all of you in selfserving terms and for all of us, if we can in some 

small way-contribute to the safety programm of other countries, I think 

that we will be serving the world well. 

GAUSOEN: I think that's a very interesting observation, on which one 

could enlarge and fully support. Certainly, the problems of accidents 

happening to the rest of the world are of concern for all of us, I think 

day by day, and probably night by night as well. 

One variation on the point that has just been made, which I think about 

sometimes, is whether there is a situation which is depending to some 

extent on the reactor type or whether it is just a global problem. I 

don't know if anyone wants to comment on that. 

No, perhaps I can give my idea that we, in the U.K., are perhaps in just 

a slightly different position. We have, so far at least, not built light 

water reactors and it would seem to me that the problem, at least in the 

terms that I was outlining to you, may well be a light water reactor problem 

Whether it would be reflected to no matter what reactor type, I'm not quite 

sure, but I do agree that it is a problem which affects all of us. 

VOLGENAU: I'll make one remark, if I may Mr. Chairman. With regard to 

the type of reactor, I don't think that the public would be subtle enough 

to distinguish between a light water reactor of one type or any other 

type of nuclear reactor. In the minds of the public, a nuclear reactor 

accident is an accident and frightens everyone. 

GAUSDEN: Is there a general agreement on this? 

COURVOISIER: Not at lOOjS, you may recall that we have had the first 

full scale loss of coolant accident in the world, happily in a cooled 
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reactor, where you never loose the coolant completely and under very 

fortunated circumtances in the Lucerne reactor, maybe you heard about 

it. The final report on what has happened in that reactor is in its 

last phase after eight years. The reactor was destroyed and mainly the 

element which caused the accident, or incident better to say because 

nobody was hurt, was so badly damaged that it took years and years to 

come up with a consistent and reasonable hypothesis on what the reason 

of that accident had been. There was no pressure to investigate;this is 

a line of reactors which was stopped, nobody is tecnically very much in-

terested in it, so we didn't give it high priority. But recently we 

have come up with an intermediate report, hopefully the last one before 

the final report comes out, and we said purposefully that this is a 

special type of reactor and what did happen there, cannot happen in 

other reactors. This was very well received by the public and by the 

press. 

GAUSDEN: Mr. Edwards 

EDWARDS: I feel I have got an end to the discussion at the stage since 

you raised the question of the different reactor systems, Perhaps I can 

put the question to the panel whether or not they think that the regula-

tory boides have any part to play in making a choice between competing 

reactor systems for a specific country, or do they all adopted the posture 

that is up to somebody else to make the choice on grounds of economics 

and industrial capability and so on?. And whatever the choice is made, 

the regulatory authority will then impose its requirements on safety 

grounds?. 

GRONOW: It is not only a question of economics of reactors that you have 

to consider. It is a question as to whether or not the problems that 

waste arises in that reactor and the environmental effects are worse 
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than any other reactor system. And if you compound the problem, that 

is to take account of the wastes arisen, the reactor safety problems, 

and the economic costs of making reactor systems to an acceptable level. 

COURVOISIER: I can tell you from all the experience, that the utilities 

in my country submitted at least two different safety reports an two 

requests for construction permits of reactors of different types; In one 

case including a HTR, another BWR and PWR; and to a certain extent they 

hope that we would solve this thorny problem of making achoice for them. 

Officially we refrain from doing this and did two evolutions and assess-

ments and handed the hot potato back to them. There would have been a 

very difficult situation if we had influenced that choice and, as it was, 

we didn't had a reason to. If you compare reactor systems, you will 

always find that one system has certain advantages and another one has 

other advantages. At the time when we discussed our first reactors some 

of the points of view, which Mr. Gronow has just mentioned, were not on 

the priority list. These days we would have quite hurry upon the priority 

list, with the possibility of dismantling the reactors again. But I'll 

come back to the question of the Chairman. We refrained from influencing 

this choice, because the consequences might have been too extreme as we 

refrain always from telling the operator how he should design this and 

that. Outside the hall we may ask him "did you have a look into this or 

that possibility", but only as very timid suggestion, I might say. We 

never go further down. It's too touchy for an authority to take a strong 

position. 

DOPCHIE: Well, Mr. Chairman, I believe one should first define who has 

authority. Does the authority end with the Chief of the State? In the 

U.S., for what I understand to be safety reasons,they have prohibited a 

reactor type, the fast reactor; not because of the danger at the sites 

themselves, but for the danger throughout the world. So, I believe that 

the answers that have been given on this problem are only taking into 

account the people we are, as being the authority, and forgetting that 
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the main thing we are doing is to report to a higher authority. And 

in the case of the U.S. it was, I believe, the President of the country 

the one who decided it so. 

BUERGO: Mr. Chairman, I should like to make a comment on one point 

that I believe we have not handled and is preoccupying all the regula-

tory bodies. It is of the same nature that the problem that we already 

handled, in a certain manner, in relation to the reactor vessel in the 

old power stations. It is a problem of backfitting related to the fuel. 

We talked about construction, siteing,manufacturing components, start 

up, operation and fuel, but the fuel is not leaving the power stations 

or is not going to leave according to the rules foreseen due to the poli-

tical problems in the world. Then, we are envisaging that we have to 

change the philosophy of the power stations, in the sense that the storage 

ponds for spent fuel be converted into bigger storage than foreseen. It 

is the rule that the storage pond be always ready to receive the whole 

core charge so that, in case of an incident, it can be unloaded and be 

able to make the repairs or whatever it is. Nevertheless, the storage 

ponds are being filled and also one can foresee the possibility to in-

crease the storage capacity and I believe this is changing the existing 

philosophy from the point of view of safety, not only the increase of 

elements in the ponds,but the accumulation of fission products of all 

this fuel. This is a m tit ter on which we are worried and we do not know 

if decisions have been taken, which is the policy being followed and 

the existing criteria. I'll be very glad to hear any comment and I believe 

it would be a benefit for all of us. 

GAUSDEN: Is there anyone on the stage who wants to extend on this problem? 

COURVOISIER: I can only underline what has been said. This is a dif-

ficult problem. The utilities try to fill the pools more and more and 
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you could envisage, maybe it's physical impossible but you envisaged the 

situation where the pool becomes the primary source of danger on a site. 

Until now, we have considered the nuclear steam supply system to be the 

main source of danger on the site. Some development of the situation 

which I just outlined is acceptable, but where is the point when we say 

"now no further". We don't know yet, we are right now in my country, 

because of the requests, going somewhat more in detail, but I don't like 

we hold tendency and we know where the tendency comes from, and the im-

possibility or near impossibility to get rid of the fuel in useful time, 

but I foresee a situation where we will have to tell the utility "your 

pool is full or nearly so that you can just add what you have still in 

your reactor, you have to stop the operation". 

GRONOW: I would just talk about another point, about backfitting, and 

that is in the context of requests made by regulatory bodies for backfit-

ting in power plants. The difficulty I found, was that we have all 

discussed the fact that the licencee is responsible for safety, and there 

is no doubt that in all member states this is a very critical statement. 

But if one now makes requests of backfitting because of increasing safety 

standards, then is this removing the responsibility of the licencee on 

the hand?. If a simple direct request to improve safety standards by the 

addition or modification in some parts of the plant is giving, in explicit 

terms, directives in contrast with the requirement that the licencee is 

responsible for safety, one of the things that I think ought to be exami-

ned is this issue of safety standard stimulation of backfitting and, in 

the context of the licencee, his responsibility to ensure safety of the 

public at all times. 

GAUSDEN: Do you wish to take this point? 
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BEAR: Thank you, for the sake of the discussion. I would like to 

challenge the statement or at least open it to some examination whether 

in fact, the licencee is only responsible for safety. I'm wondering 

whether this is the point of view held by anybody except beside the re-

gulatory body itself. In other industries there are examples of failures 

that have occurred and part of the reactions of the owner of that facility 

were approved by regulatory body. There is recently in Canada a case in 

which much contamination of a large area by residues of uranium milling 

operation was found in the town. The contamination was turned up in 

another part of the country and it is quite obvious, from the results 

of the public reaction and the political reaction to the discovering of 

this contamination, that the regulatory body is being held responsible 

for not doing a good enough job of regulating the handling of those 

tailings. So, I'm wondering whether in fact the regulatory body does 

carry quite a large part of the responsibility for safety. 

GAUSDEN: Mr. Gronow wants to respond. 

GRONOW: I would like to prove, as an example, that in the past there 

have been many serious disasters in mines in some countries. And those 

countries have mine inspectors to set up regulations which are very strin-

gent. But under no circumstances, when the mine disasters occur, I 

think that the mine inspectors can be made responsible for the disasters. 

But there is no legal, or if you like, criminal responsibility that catches 

those kinds of aspects. I think a difference must be made between crimi-

nal and civil responsibility on those aspects of inspection on regulations. 

GAUSDEN: I think I can now show that there are different opinions even 

in the U.K., because I don't entirely agree with Mr. Gronow on this point. 

I think what he says is correct, as far as it goes, but only if the re-

gulatory body can show that it has done everything possible, in the state 

of the knowledge available at the time that the regulation was made. 
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VOLGENAU: I like to add something to both comments. First of all, we 

have had similar problems with licencees who had gone out of business, 

the site was examined and the licence was terminated and the licencee was 

allowed to get rid of the property, and then subsequently radiation was 

discovered. In these cases the government, which includes more than just 

the regulatory body, is taking up the responsibility for cleaning up the 

sites because they absolved the licencee of his responsibility. But 

there are many more cases. Some of them hardly pending in the U.S. in 

which the licencee is about to go out of business and he has applied to 

have his licence terminated. Then, we conducted an evaluation including 

an on-site inspection and we found problems and we will not allow the 

licencee to get out of his responsibility until the site is cleared up 

to our satisfaction. So, I feel that the precedent is fairly well estab-

lished in the U.S. and in fact there is not a contradiction in terms of 

responsibility for the licencee. 

SERVANT: Je voudrais faire deux rémarques. La première n'a pas de 

caractère publicitaire mais comme on a fait allusion aux difficultées 

de stockage des combustible irradiés, je voudrais quand-même rappeler 

la politique fraçaise dans ce domaine qui consiste a penser qu'une partie 

de ce problème se résout en retraitant ce combustible, ce qui a pour 

avantage de réduire très sensiblement le volume des produits dangereux, 

des produits de fission à stocker. Ma deuxième rémarque tendrait à revenir 

sur l'exposé de Mr. Courvoisier, qui, à très juste titre souligne les 

aspects humains qui nous préoccupent, mais qui a peut-être sur tout insisté 

sur ces aspects humains qui concernent l'exploitant. Il me semble que 

nous n'avons peut-être pas suffisamment insisté sur l'aspect humain vu 

du coté de l'inspecteur, je dirais l'inspecteur dans le sens strict, 

c'est-à-dire, la personne qui se rend sur le site, qui visite les installa-

tions. Nous avons fait allusion aux problèmes de responsabilité, certes, 
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nous avons fait allusion aux problèmes de sa compétence dont nous avons 

reconnu qu'elle ne peut-être universelle, ce qui pose certains problèmes, 

mais il me semble que nous n'avons pas suffisamment évoqué le problème, 

l'équilibre de sa fonction, de sa mission, et nous avons relevé è l'occa-

sion que beaucoup d'inspecteurs en dehors des visites d'installations ils 

ont d'autres tâches et nous nous demandons, en France en particulier au 

moment où nous renforçons notre sistème d'inspection, si la notion 

d'inspecteur à temps plein, c'est-è-dire, d'un agent qui passe son temps 

à visiter des installations, è faire des rapports, est une notion tout à 

fait satisfaisante et s'il ne convient pas que la mission d'inspection 

proprement dite soit combinée avec d'autres missions, par exemple relatives 

au licensing, évaluation ou d'autre tâches de ce genre. Nous nous ne 

contentons pas de constater que la nécessité nous oblige dans la plus 

part des cas à confier aux inspecteurs d'autres tâches, mais nous nous 

demandons si ce n'est pas un élément équilibrant, disons satisfaisant, 

pour définir le profil de la fonction de cet inspecteur. Je pense que 

sur ce point il serait peut-être intéressant qu'une enquête de l'OCDE 

tend à comparer ce que peuvent être les profiles des fonctions des ins-

pecteurs dans différent pays. 

GAUSDEN: I am sorry, I must do the discussion to be close. I did say 

when we came back that this would be approximately at 5.30 p.m. and that 

time has in fact come. I would just for one moment take up the time of 

the meeting, from the personal point of view perhaps, to say that I have 

found this meeting extremely useful and interesting and as the first 

meeting, if you like, the First Specialist Meeting sponsored by the Sub-

committee on Licensing of CSNI, I think this has proved a very valid 

thing. I cannot close, of course, without assuring on everyone's behalf 

saying how grateful we aTe for the facilities we have had here, and of 

course, for the interpreters who have done a magnificent job, and I will 
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thank everyone concerned with the arrangements for the success of this 

meeting. I declare this particular discussion closed and I hand over 

to the meeting chairman Dr. Alonso. 



CLOSING REMARKS 
BY 

A. ALONSOj CHAIRMAN OF THE MEETING 

Mr. Vicepresident and JEN's Director General, dis-

tinguished representatives from the different countries and 

international organizations, ladies and gentlemen. We have -

come to the end of our meeting and it is time for me to deli 

ver my concluding remarks. The high caliber of the papers pre 

sented and the interest of the discussions maintained makes -

my task difficult; nevertheless, the effort and dedication of 

the Chairmen and Scientific Secretaries of the different Ses-

sions j the extra work, attention and help from the members of 

my own staff, and specially the abilities, experience and know 

ledge of the Chairman and Scientific Secretary of the Final Pa 

nel have made it possible for me to be able to present to you 

some concluding remarks which, I hope, may have some sense. I 

will present them one by one, under the provision that the or 

der does not represent any priority. I have reached ten con-

clusions some of them leading to possible suggestions for the 

CSNI. 

1st. The report by Messrs. Gronow and Ilari, prepa-

red as a mandate from the Subcommittee on Licensing, has pro-

duced numerous points of discussion and has generated, and I 

am sure it will go on generating, a lot of ideas. We must 

first recognize with Mr. Servant, the Chairman of the I Ses-

sion, that there arfe some gaps in the information received, 
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my thinking being that these gaps should be completed. The-

refore, it is my suggestion, taken from Mr. Gronow and cla-

rified later by M r . Stadie, that the exercise should conti-

nue in the future by completying the questionnaire and by -

defining with precision the meaning of each response in the 

sense that M r . Gronow has suggested during the discussions. 

In that contest, there could also be included the problem of 

the inspectors' responsabilities, as suggested by M r . Cour-

voisier in the final panel. 

2nd. There has been an important matter which has 

not been discussed completely and that is the basic philosophy 

behind the organizations from the different Licensing Bodies. 

The main lines followed by these bodies respond naturally to 

the basic administrative structure of the different countries 

so that it will be difficult to implement basic changes in the 

existing organizations. Nevertheless, it seems to me that, on 

principle, it will be effective to have, within the same orga 

nization, the authority to take decisions, the knowledge to -

take sound and sensible decisions and the source of this know 

ledge, wich rest within the research and development activi-

ties. Nevertheless, so centralized a system may find difficul 

ties in countries with decentralized administrative arrange-

ments. Therefore I am proposing, also following Mr. Gronow's 

presentation, that the efectiveness of the different types of 

organizational philosophies should be analized within the Sub 

committee on Licensing, perhaps by incorporating the relevant 

information on the questionnaire. I will also include here Mr. 

• • • / • • • 



Gronow's suggestion that CSNI should maintain a Working Group 

on the interchange of inspection practices what, I believe,-

is en essence the aim behind Mr. Perello's•proposal. 

3rd. There has been some concern among a few coun-

tries on the quantity and quality of the inspection staff. M r . 

Eckered mentioned that in relation to the situation in Sweden 

and in Spain and Mr. Curvoisier was also preoccupied by the 

matter. The idea has been expressed that a small number of re 

gulatory inspectors can be compensated by a larger number of 

inspectors in the utilities, manufacturers and vendors. Eve-

rybody would agree that nuclear safety in nuclear power plants 

is implemented first within the designer, continues with the -

manufacturer and is checked by the utilities, so there could 

be a tendency within some of the above mentioned bodies to -

think that regulatory inspection is not necessary, even doubts 

have been expresed on the use of independent consultants. Of 

course, very few of us would conclude that regulatory inspec-

tion is not necessary and most of us would probably think that 

having a limited or a non well trained inspection staff is ve-

ry closed to having no staff at all. For this reason, let me 

suggest, to help each other, that within our Subcommittee on 

Licensing we share viwes on how to cope with this problem -

and on how the countries in need can gain from the inspectors 

training programs stablished in the most advanced countries. 

4th. The Conference has tried to analyze the meaning 

of inspection in comparison with that of review and assessment. 
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M r . Dabek put first the question which was analyzed by M r . 

Grier. We have not been able to find the border line between 

these two activities and perhaps the reason is that there is 

not such a border line, eventhough it can be artifially stablished 

in the organizational charts. It is clear that licensing can.be 

defined as the optimal action of inspection and assessment with 

the aim of assuring safety and radiological protection. So it -

seems to me natural to propose to the Subcommittee on Licensing 

that a specialist meeting should soon be conducted on Regulato 

ry Review and Assessment. 

5th. Our Conference has touched only slightly on pu-

re technical matters and has concentrated itself on more admi-

nistrative arrangements. This is natural, being ours the first 

Conference of its type celebrated under thé mandate from the -

Subcommittee on Licensing. It seems that this importance we are 

giving to administrative matters will continue tobe
 1

 the case if 

the Subcommittee acepts the meeting being proposed in the point 

above. But I consider that these two meetings -the one we are -

now closing and the one I am proposing- could prepare the way 

towards more technical meetings on inspection and assessment 

techniques. It should probably be so, as we can not forget that 

our Subcommittee is a daughter of CSNI which, dealing mainly -

with research, should be considered as the source of our know-

ledge; therefore, these future technical meetings should be con 

sidered as a needed link between the parent committee and its -

daughter. 

* • • / • • * 
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6th. Some concern has been expressed by the diffe-

rent representatives, mainly Messrs. Servant, Grier, Eckered 

and Courvoisier on the relative importance which is being gi 

ven to mechanical components - specially pressure vessels -

in relation to electrical components, civil areas, fuel ele-

ments and radiological protection instruments and practices. 

There are of course reasons for these differences and a clo-

ser analysis of the situation leads one to conclude that this 

differences may not be so big. A concern has also been expres 

sed by M r . Dopchie on the correct application of quality assu 

ranee. One may think that from time to time we forget that nu 

clear technology is, in reality, conventional technology with 

a touch of nuclear science; this touch can, of course, be ve-

ry profound, as in the matters related to nuclear fuel and ra 

diological protection. We cannot expect a rapid rationaliza-

tion of completely new technologies, but we can expect a rapid 

adaptation of the old codes on pressure vessels to the presen-

ce of radiation and more stringent quality requirements. It -

seems then clear that internationally aplicable standards are 

very necessary and I want to express that we join efforts with 

NEA, as M r . Stadie mentioned in his openings remarks, in the su£ 

port of the international Atomic Energy Agency's Standards Pro-

gram, in the way Mr. Dabek delineated for us. 

7th. There have been many points of interest discus-

sed deeply: the resident vs. ncn resident inspector philosophy; 

the importance of triplicate, as in Germany, vs. independent -

• • * f » • • 
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inspections, as in other countries; the relations between 

the inspectors and the licensees; the authority and respon 

sability of inspectors in discharging their functions, con-

cern mainly expressed by M r . Courvoisier; the purpose of Sa 

fety Committees, brought about by Mr. Calori; the problems 

related to the transportation of nuclear fuels, discussed -

by M r . Volgeneau during the last session; human errors and 

many other subjects. I am sure we will all meditate on them 

for our advantage. 

8th. There have also been a few points not comple-

tely or insuficiently discussed. A Significant example is the 

inspection of the site itself before construction and the ad 

quisition of site related parameter^. On a global aspect, I 

personnally would like to mention the specific inspection prcj 

blems inherent to those countries wl^ich do not develop reac-

tors, and have no important research programs, but rely on -

important nuclear power programs based on plants of different 

types and suppliers bought in the international market. I ho 

pe these problems are clearly identify and included in future 

meetings. 

9th. In a meeting like this it is nowdays difficult 

to avoid talking on public information, public participation 

in the licensing process and public acceptance of nuclear 
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energy. This problem has been discussed in an intelligent way. 

It seems that public information and public involvement could 

be a solution to public acceptance, ihere is no question that 

well intentioned people will be convinced of the safe operation 

of nuclear power plants if they have the facts. To this respect 
r 

the integrity, morality and knowledge of the inspectorate body 

could have a major influence. Mr. Vo|.genau has been very speci 

fic in this respect recommending us to continue the interchan-

ge of information on these matters within the Subcommittee on 

Licensing. 

10th. My final point is the easies to formulate. It 

is my internal hope that we have made your stay among us profi 

table and pleasant in every respect, so that you would remem-

ber, for a long time, the Madrid meeting on Regulatory Inspec-

tion both in your work and in your private lives. Thank you ve 

ry much for your attention. 
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6800 Mannheim, 1 
Postfach 2420 

M r . D ommke TUV Baden e.v. 
Richard Wagner Strasse 2 
6800 Mannheim 1 
Postfach 2420 

D r . Fendler TUV Baden e.v. 
Richar Wagner Strasse 2 
6800 Mannheim 1 
Postfach 2420 

M r . 0 . Kellermann Gesellschaft für Reaktorsi-
cherheit 
Postfach 101650 
5000 Köln 1 

Italy M r . G. Grassi Direzione Centrale della 
Sicurezza Nucleare e Pro-
tezione Sanitaria 
CNEN 

Viale Regina Margherita 125 

Roma 



COUNTRY NAME AND SURNAME ADDRESS 

Italy 
(contd.) 

M r . G . A . Messore Direzione Centrale della 
Sicurezza Nucleare e della 
Protezione Sanitaria 
CNEN 
Viale Regina Margherita, 125 
Roma 

-

M r . G . Naschi Direzione Centrale della 
Sicurezza Nucleare e Pro-
tezione Sanitaria 
Yiale Regina Margherita, 125 
ROMA 

D r . C . A . Nobili Associazione Nazionale Con-
trollo Combustione 
Via Urbana 
Roma 

M r . A . Odoni Direzione Centrale della 
Sicurezza Nucleare e Pro-
tezione Sanitaria 
CNEN 
Viale Regina Margherita, 125 
Roma 

Netherlands M r . J . Van Daatselaar Ministry of Social Affairs 
Balenvan Andelplein 2 
Voorgub 

Norway M r . M . Moelsaeter Norwegian Nuclear Energy 
Safety Authority 
Cort Adelersgt 16 . 
Postboks 2495 Solli 
Oslo 2 

Portugal M r . J . Ferreira Chaves ' Junta de Energia Nuclear 
Av. da Republica, 45-5-
Lisbon - 1 

M r . A . Marques de Carvalho Junta de Energia Nuclear 
Av. da Republica, 45-5

s 

Lisbon - 1 

M r . H . Pich Junta de Energia Nuclear 
Av. da Republica, 45-5

9 

Lisbon - 1 



D r . F. Pascual 

D r . M . Lopez Rodriguez 

D r . M . A. Vigon 

D r . A . Acha 

D r . A . Alonso 

D r . R . G . Bernai 

M r . J . A . Bretones 

M r . L. A . Buergo 

M r . J . A . de la Gerda 

M r . F . Diaz de la Cruz 

M r . J . M . Figueras 

M r . J . Lobo 

M r . M . Perello 

M r . J . G. Rivas 

D r . L. Santomi 

M r . P . Trueba 

Eir. J . Antôn 

D r . L . Castellanos 

D r . P . Diez 

D r . J . Febrer 

D r . J . Galloso 

M r . J . Gasulla 

Junta de Energia Nuclear 
Avda. Complutense, 22 
Madrid - 3 

same address 

Came address 

same address 

game address 

jsame address 

same' address 

same address 

same address 

same address 

same address 

same address 

same address 

same address 

same address 

same address 

Ministry of Industry and 
Energy - Provinvial Dele-
gation of Tarragona 

Ministry of Industry and 
Energy - Madrid 

M . I . & E.-Prov.Deleg. Vizcay; 

ii n n n Valenc 

Burgos 

Valenc 

D r . R . Gradillas Cacere 



COUNTRY NAME AND SURNAME ^DDRESS 

Spain 
(cont.d. ) 

D r . A . Hernandez Ministry of Industry and 
Energy-Provincial Delegation 
of Soria 

D r . E. Moréton M . I . & E.-Prov.Deleg. Lugo 

D r . J . Pantoja » » » " Zamora 

D r . J . Rodriguez m » » " Salamanc 

- D r . J . Remon " " » "Guadalajara 

-

D r . R . Serrano " " " » Badajoz 

Sweden M r . T. Backström Swedish Nuclear Power 
Inspectorate 
Box 43058 
S-100 72 Stockholm 43 

M r . T . Eckered same address 

M r . E. Jansson same address 

M r . T. Nilsson same address 

M r . A . Persson The National Institute 
of Radiation Protection 

Switzerland D r . P . Couvoisier Chief Division of Nuclear 
Safety 
Swiss Federal Office of 
Energy 
CH 5303 Wuerenlingen 

United Kingdom M r . J . Edwards. Royal Naval College 
Greenwich, London 

M r . R . Gaudsen Nuclear Installations 
Inspectorate 
Health and Safety Executive 
Thames House North 
Millbank. London SW1 4OL 



COUNTRY NAME AND SURNAME DRESS 

M r . E. V . Gilby Safety and Reliability 
Directorate 

Ukaea 
Wigshaw Lane 
Culcheth, Warrington WA3 4NE 
Cheshire 

M r . W . Groilow Nuclear Installations 
Inspectorate 
Health and Safety Executive 
Thames House North 
Millbank, London SW1 4QL 

M r . J . Jeffery 

M r . G . Lewis 

fiame address 

same address 

USA M r . B. H . Gr1er 

M r . Pedersen 

D r . E. Volgenau 

Office of Inspection an.d 
Enforcement, Region I 
USNRC 

631, Park Avenue 
King of Prussia, Penn. 19406 

Nuclear Regulatory Commission 
Washington D.C. 

Office of Inspection and 
Enforcement, Region I 
USNRC 
Washington DC 20555 

INTERNATIONAL ORGANIZATIONS 

CEC Mr . S . Crutzen 

M r . W . Vinck 

Material Division, NDT Sectic 
Euraton, CCR, 
Ispra (Varese) - Italy 

Nuclear Safety Section 
Directorate-General for Indu; 
trial and Technology Affairs 
III/E/3, Commission of the 
European Communities 
200 Rue de la Loi 
B-IO4O Brussels (Belgium) 



T \
T

T E R N A T I O N A L O R G A N I Z A T I O N S 

IAEA M r . W . Dabek 

OECD/NEA M r . 0. Ilari 

M r . K. B . Stadie 

M r . E. Iranzo 

M r . J . A . Firing 

Division of Nuclear Safety 
and Environment Protection 
Wien (Austria) 

Nuclear Safety Division 
38, Blvd. Suchet 
7 5 O I 6 Paris (France) 

Nuclear Safety Division 
38, Blvd. Suchet 
75OI6 Paris (France) 

Junta de Energia Nuclear 
Avda. Complutense, 22 
Madrid, 3 (Spain) 

Institut for Atomenergi 
P.O. Box 173, 1751 Halden 
Halden, Norway 

M r . P . Reyners 


