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Introduction

Because of the particular hazard potential involved in nuclear

power, numerous international conventions, and thus the corre-

sponding national legislations as well, provide that the pri-

mary responsibility for nuclear safety lies with the licensee

of the plant in question. As in other technical disciplines,

this does not mean that the construction and operation of nu-

clear facilities were not subject to licensing and supervision

by a regulatory body. The implementation of the reviews requir-

ed in this context and the permission to perform certain ac-

tivities are not apt to create new responsibilities under the

existing civil law.

Thus, the fulfillment of the public mission of providing a safe-

ty assurance with regard to the peaceful utilization of nuclear

power will necessitate a nuclear legislation as a precondition

and accompaniment of any nuclear power program. Disregarding

all national particularities, the major purpose of such legis-

lation is the regulation of the conditions for the construction

and operation of nuclear facilities, the establishment of the

authorities for the issuance of licenses for and the supervi-

sion of these facilities and the definition of the necessary

frame for the work of these authorities.

To be able to ensure an effective regulation of the utilization

of nuclear power, the legal prerequisites and the organization-

al framework will have to be supplemented by the technical ex-

pertise for an efficient implementation of the necessary re-

views and assessments. This task is not easy to accomplish, as

it requires expert personnel that is not always right away

available, cannot be kept available at will and will cause

costs. Thus, corresponding financial expenditures are inevi-

table, although they will not solve all the problems encoun-

tered. Suitable working conditions will be of similar impor-

tance.



1. Safety Assessment and Review

To provide the appropriate context for the more detailed re-

marks to follow, it seems to be necessary to make a few funda-

mental statements concerning the term Safety Assessment and

Review. They are loosely based on the corresponding recommen-

dations of the International Atomic Energy Agency such as they

are contained in the Code of Practice entitled "Governmental

Organization for the Regulation of Nuclear Power Plants" and

the supplementary safety guides, in particular those of the

Safety Guide entitled "Conduct of Regulatory Review and Assess-

ment during the Licensing Process for Nuclear Power Plants".

Under these recommendations, it is one of the tasks of any reg-

ulatory body to satisfy itself that the siting, design, construc-

tion and operation of a nuclear power plant for which a license

application has been filed will not unacceptably affect the

operating personnel, the general public or the environment. To

accomplish this task, it will be necessary to elaborate a com-

prehensive understanding of plant design, safety concept, qual-

ity assurance program and anticipated operational conditions.

It is on this basis that the required v.* chnical review of the

submitted documents can be carried out. The purpose of this re-

view is to determine whether or not the design is in compli-

ance with the given standards with regard to siting, design,

construction, commissioning, operation and decommissioning.

This review and assessment will first deal with the overall

plant concept and will then proceed to detailed investigations

of individual structures, systems and components during normal

operation, anticipated operational occurrences and accident

conditions. Alterations to be carried out as a result of such

review are included.

The fundamental source of information on the safety aspects of

the plant to be constructed is the various safety analysis re-

ports and the supplementary documents submitted by the appli-

cant in the course of the licensing process.
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This is why the licensing body has to satisfy itself that all

information is submitted which is required to demonstrate safe

siting, design, construction, commissioning, operation and de-

commissioning. It will also have to make sure that the informa-

tion contained in the reports is in compliance with all formal

requirements and all requirements for accuracy. This necessi-

tates independent tests comprising analyses and verifications

as well as inspections. Finally, it has to be ensured that the

proposed engineering solutions, and in particular if novel so-

lutions are concerned, can be realized in accordance with the

state of the art and will attain the design objectives.

It will be appropriate for the regulatory body to set up a pro-

gram for the implementation of its reviews and assessments in

step with the stages of the licensing process. In this context,

it will be a matter of procedural economics to follow as close-

ly and continuously as possible the development of the nuclear

power plant from siting through design, construction, commis-

sioning and operation to decommissioning. It is thus recommend-

ed to prepare at as early a stage as possible a time schedule

for the submission of the application documents. This schedule

should be coordinated with the applicant's time schedule for

the award of the contract and for construction work.

Before issuing the construction permit, the regulatory body

should review and assess: the applicant's qualification for the

fulfillment of the design requirements; the site characteris-

tics as far as they have a decisive influence on the suitabil-

ity of the site and, as design bases, will be made part of the

plant design; the design bases of the nuclear power plant with

regard to the fulfillment of safety requirements as well as

the applicant's and the vendors' quality assurance organiza-

tions and programs.

During the construction phase, the regulatory body should re-

view the progress of design in accordance with the applicant's

time schedule for the award of contracts and for construction

as well as the security provisions as far as they are of a
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safety-related significance in the design of the plant. When

it comes to the issuance of the permit for fuel loading, the

reviews of actual plant design, of limits and conditions sched-

uled for commissioning, of provisions for radiation protection,

of the commissioning program and the results of preoperational

tests, of operating instructions, of alarm and reporting sys-

tems as well as staff qualifications, of quality assurance or-

ganizations and programs, of the fissile materials safeguard

system and of the adequacy of the security measures should have

been completed. Finally, before issuing the license for rated

power operation, the regulatory body should have completed its

review and assessment of the commissioning tests, of the limits

and conditions for operation as well as of the provisions for

periodic testing, maintenance, inspection and control of plants

or operational modifications, operating instructions, surveil-

lance and reporting. Additional reviews by the regulatory body

may become necessary during the operation of the plant, for

example as a result of new findings in safety engineering or

of operational experience. These may necessitate backfitting

or alterations of plant components or procedures. Even prior

to the ultimate decommissioning of a nuclear power plant the

regulatory body should review and assess the procedure which

is intended to be applied.

If the safety-related review and assessment of a projected nu-

clear power plant has been dealt with here at considerable

length, the reason for this approach was the present subject,

not any outstanding importance within the frame of the overall

safety assurance. Optimal safety can only be attained if there

are suitable preconditions on the side of the applicant/licen-

see (quality assurance) and if, in addition, the reviews and

assessments within the frame of the licensing process are sup-

plemented by regulatory inspections within the frame of the

supervisory process.



- 5 -

2. Organization of the Regulatory Body

The regulatory body must dispose of an organization enabling a

rapid and reliable accomplishment of the tasks it is entrusted

with. However, the actual organizational program will depend

on a number of factors including the special responsibilities

transferred to the regulatory body, the national constitution-

al conditions, the industrial tradition, the size of the nu-

clear power program to be implemented and the extent to which

contracts will be awarded to foreign vendors. Structural dif-

ferences will result from whether the regulatory body operates

in the frame of a centralized administration or in a federal

system. Further, a regulatory body that is an integral part of

a larger ministry or other larger department will differ from

one that enjoys a far-reaching degree of autonomy. The external

influences on structure and size of the regulatory body will

finally include the structure of the national utilities, own-

ership aspects (public or private), the range of types of the

projected nuclear power plants as well as numbers and planning

periods of the plants.

As the expertise of the regulatory body should be focused di-

rectly on the tasks to be accomplished, clear lines of manage-

ment and effective coordination within the organizations are of

importance. Thus, the regulatory body should be structured to

comprise groups dealing with review and assessment, inspection,

development or regulations and standards where appropriate, and

administrative aspects. In the early stages, there may be a

lack of suitable personnel so that separate technical units

cannot be justified. In such a situation, the staff members

will have to be versatile generalists who will be supplemented

by specialists later on.

As far as the assessment of safety-related questions is con-

cerned, the regulatory body shall not rely on applicants, li-

censees or their contractors. This is why the regulatory body

shall have full-time staff members who are able to perform re-
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views and assessments themselves or can at least evaluate such

reviews and assessments performed for the regulatory body by

external consultants.

As has already been mentioned, the early stages of a regulator?

ry body will need generalists having a good overall view of all

the problems encountered in connection with the construction

and operation of nuclear power plants. In the course of time,

they will be supplemented by specialists until the entire in-

terdisciplinary field of nuclear safety is covered either di-

rectly or indirectly (e.g. through external consultants) . These

special fields include e.g. chemical engineering, civil engi-

neering, data processing, ecology, electrical engineering,

fluid mechanics, geology, health physics, hydrology, materials,

mechanical engineering, meteorology, nuclear engineering, qual-

ity assurance and thermodynamics. In addition, skills in pro-

ject management and legal assistance are required. Thus, the

size and specialization of the staff of a regulatory body shall

develop in step with the number of nuclear power plant projects

to be regulated. The minimum size would be 6 to 8 persons. In

accordance with available experience, up to 10 persons will

have to be employed for each plant. As there will be hardly any

staff member who disposes of all the necessary expertise and

experience right from the beginning, the regulatory body will

need to carry out a high-quality training and retraining pro-

gram for its staff.

As a rule, it will not be possible for the regulatory body to

have full-time staff covering all technical areas. Thus, the

regulatory body will need to use the services of consultants

to deal with the type of work associated with the review and

assessment of licensing applications, the inspection of operat-

ing plants and the development of regulations and guides. How-

ever, it is indispensable in this context that the regulatory

body possess sufficient technical competence to perform an in-

dependent evaluation of work performed for it, since the use

of consultants cannot relieve the regulatory body of its re-

sponsibility for the decision concerned. The regulatory body
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may obtain expert assistance from other authorities having re-

lated responsibilities (such as public health, occupational

safety, environmental protection and building inspection), from

international organizations (such as the IAEA with its techni-

cal assistance and safety missions) as well as from research

institutes and consulting organizations provided that these do

not entertain any relations to applicant, licensee or vendor

that may interfere with their independence.

Moreover, many countries have found it appropriate to give a

formal structure to the processes by which the regulatory body

will obtain expert opinions and technical assistance. Usually,

this will lead to the establishment of advisory committees such

as a reactor safety commission, a radiation protection commis-

sion and the like whose members are selected in consideration

of their expertise and independent status. Such advisory com- '

mittees are used to deal with technical matters of general in-

terest which are not related to any particular plant or with

a particular application. They are also used to obtain recom-

mendations for reviews and decisions to be made within the frame

of specific licensing processes or to channel the contributions

of other authorities and coordinate the cooperation between reg-

ulatory body and consultants. When establishing an advisory

committee it will have to be set forth whether the committee

will be a standing body dealing with a well-defined catalog of

tasks or an ad-hoc body to be convened as need arises. It will

have to be laid down whether a participation of the advisory

committees in the individual licensing processes will be man-

datory or optional and to whom the committees will report. In

general, advisory committees are an excellent means to obtain

part-time services from experts whose full-time services are

not needed or not available. For this reason, advisory commit-

tees are of particular importance at the beginning of a nuclear

power program and for small regulatory bodies.
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3. GRS - A Technical Advisory Organization

The preceding remarks have been an attempt to show that a reg-

ulatory body will have to dispose of a minimum of independent

technical competence on a full-time basis, although it will

depend on numerous factors whether additional competence will

also be used on a full-time basis or by engaging consultants.

In this context, national traditions may play a greater role

than the status of the country's industrial development or the

size of its nuclear power program. Thus it may prove useful to

refer to the German Reactor Safety Company (Gesellschaft fur

Reaktorsicherheit - GRS) to discuss one of the possibilities

of how to translate the general and broad IAEA recommendations

into practice.

In the Federal Republic of Germany, the implementation of the

licensing and supervisory process for nuclear power plants dif-

fers from that of other countries in that the actual review

and assessment activities as well as the performance of inspec-

tions are a matter of consultants, whereas the members of the

regulatory staff confine themselves to random spot checks and

to the conversion of recommendations into regulatory decisions.

These consultants, whose expertise and independent status is a

prerequisite for the use of their services by a governmental

department, may be engaged as individuals for the solution of

certain problems of a particularly sophisticated nature. How-

ever, they may also be consulting organizations whose interdis-

ciplinary competence will enable them to perform complex in-

vestigations. It is a characteristic feature of such consult-

ing organizations that no special qualification review is re-

quired before their services are engaged, since the organiza-

tion as such will assure the necessary high standard of qual-

ity as a result of its structure, its operating methods, its

systematic staff training and the exchange of experience with

other organizations. These are the principles guiding the ac-

tivities of the Technical Supervisory Inspectorates (Techni-

scher Uberwachungs-Verein = TtJV) which were set up more than a

hundred years ago to improve safety in the operation of steam
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boilers and have developed ever since into consulting organiza-

tions whose competence for the assurance of safety is relied

upon in practically all fields of industrial activity. They

continue to care for steam boilers/ pressure vessels, eleva-

tors, and electrical installations but are also engaged in mo-

tor vehicles, environmental protection and nuclear safety. As

they are organized on a regional basis - more or less in com-

pliance with the decentralized structure of the Federal Repub-

lic of Germany - they have joined to form the Association of

Technical Supervisory Inspectorates (Vereinigung der Techni-

schen Uberwachungs-Vereine = VdTUV). To solve overriding prob-

lems of a particularly difficult or complex nature, concessions

were made to a centralization more than 20 years ago when the

implementation of a nuclear power program was tackled. The nov-

el character of the technology, the interdisciplinary nature

of the tasks to be accomplished, the restriction of work to a

few though comprehensive contracts necessitated a interregional

cooperation, an exchange of staff capacities and central struc-

tures. Thus a loosely connected working group became a rapidly

growing institute which in turn has developed into the present

GRS.

The GRS operates as a so-called mixed private/public company

whose shareholders are the Federal Republic of Germany and two

federal states together with the Technical Supervisory Inspec-

torates. Thus the complicated federal structure of German nu-

clear licensing processes is reflected. These processes are

handled at state level although the Federation supervises the

adequacy and lawfulness of the process. This supervision takes

the form of directives issued by the Federal Minister of the

Interior who is responsible for nuclear safety and radiological

protection. However, there are similarly close relations bet-

ween the GRS and the Federal Minister for Research and Technol-

ogy as far as the latter's reactor safety research program is

concerned. Thus, a summary description of the tasks of the GRS

may say that it is an organization of advisers, consultants

and experts which
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(1) assists the Federal Minister of the Interior in his super-

vision of the licensing and supervisory authorities of the

federal states;

(2) acts on behalf of the licensing and supervisory authorities-

of the federal states; :

(3) cooperates in the preparation of the expert opinions issued

by other consulting organizations; !

(4) cooperates in the preparation of safety codes and stand- j

ards; j

(5) participates, on behalf of the Federal Minister for Research

and Technology, in the German reactor safety research pro- I

gram in a preparatory, accompanying and implementing capac-<

ity; j

(6) participates in the exchange of experience with other con- '•

suiting organizations; ;
i

(7) informs the public about safety aspects related to nuclear j

engineering.

In addition to its domestic activities, the services of the GRS

are also available to regulatory bodies in foreign countries if

they require assistance, in the establishment of their regula-

tory bodies, the development of regulations and standards, the

implementation of reviews, assessments and inspections as well

as the instruction and training of their staff.

The organization chart of the GRS shows that the staff is al-

located to different departments. This means that biologists,

chemical engineers, chemists, electrical engineers, mechanical

engineers, physicists, etc. are allocated either to one of the

4 technical departments whose responsibilities may be described

as Accident Analysis I, Accident Analysis II, Systems Engineer-

ing and Operations Engineering, or to one of the 5 interdisci-

plinary departments which may be characterized by the terms

Project Management, Research Management, Data Processing, Sec-

retariats and Information. Administration including legal sup-

port has to be added. This layout, and in particular its fine

sfuct'.::
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structure, is due partly to inevitable technicalities of work

and partly to internal developments, although it is also an

outcome of both external factors (incoming contracts, coopera-

tion with other consulting organizations) and internal factors

(availability of executive personnel and staff members). The

following working areas have become major fields of interest:

reactor dynamics (reactor physics, transient analyses and the

like); fluid dynamics (loss-of-coolant analyses, emergency core

cooling and the like); structural mechanics (elastic/plastic

strength analyses, fracture mechanics and the like); radiol-

ogical protection (meteorology, hydrology, ecology, emergency

planning and the like); containments (stress and strength ana-

lyses and the like); criticality; external events; and relia-

bility. Data Processing can rely on an efficient data proces-

sing center and, as a service department, is available to all

departments. Information covers the close activities of inter-

nal and external information, communication and documentation;

work relating to nuclear codes and standards at a national and

international level; and personnel training. For the proper

handling of orders, Project Management in the original sense

of the word is a necessity for all large-size projects - and

there is no doubt that the review and assessment of nuclear

facilities is such a project - due to the interaction of so

many different specialists and the extent of the tasks involved.

Research Management relates to the management of the German re-

actor safety research program on behalf and in support of the

competent Federal Ministry for Research and Technology.

The Secretariats of the Reactor Safety Commission (Reaktor-

Sicherheitskommission = RSK) and the Radiation Protection Com-

mission (Strahlenschutzkommission = SSK) are independent GRS

branches which have only been incorporated from an administra-

tive point of view to make use of the common infrastructure.

In all other respects, they handle the customary secretarial

work for these committees - i.e. the technical and organiza-

tional preparation of meetings, the documentation and evalua-

tion of the results of meetings, and the like. Both these com-

missions are part-time advisory committees providing advice to
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the Federal Minister in charge of nuclear safety and radiolo- |

gical protection. In this context, worthwhile mentioning also i

is the incorporation into GRS of the Secretariat of the Nuclear!

Safety Standards Commission (Kerntechnischer AusschuB = KTA) i
i

as an autonomous management body v/here manufacturers and con-

structors, licensees, consultants, authorities and other sci-

entific i r technical organizations have come together in a

joint effort to develop safety standards.

Summary

Because of the particular hazard potential of nuclear engineer-

ing it is absolutely necessary to establish the legal bases for

the utilization of nuclear power before any nuclear power pro-

gram is tackled. This will involve the establishment of a reg-

ulatory body having th? necessary powers and expertise for the

proper and timely performance of all activities relating to

the licensing of nuclear facilities and the supervision of op-

erating plants. No regulatory body will be able to have all

necessary technical competence available on a full-time basis.

There are many reasons why this is not even a desirable ap-

proach. However, the extent to which the services of consult-

ants and advisory committees will be used will vary consider-

ably depending on numerous factors such as industrial develop-

ment, structure of governmental organization, ownership of the

means of production, available competence, etc. The German Re-

actor Safety Company which in the past one and a half decades

has developed into a national clearing house for activities

and information relating to nuclear safety, is described to

illustrate the multifarious contacts, services and correla-

tions between theory and practice, research, manufacture and

operation, consulting, regulation and legislation. Essential

factors for a smooth coordination of the activities of the var-

ious partners are the correct understanding of their respective

roles, the separation of responsibilities and the status of in-

dependence from each other, since such an approach will best

assure the necessary safety of operating personnel and public

in the utilization of nuclear power.


