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FOREWORD 

The First Meeting of the IAEA International Working Group on 
Advanced Technologies for Water-Cooled Reactors was held in Vienna, 
Austria*from 18-21 May 1987. 

The Suanary Report (Part I) contains the Minutes of the Meeting. 

The Summary Report (Part II) contains the papers which review the 
national programmes in the field of Advanced Technologies for Water-
Cooled Reactors and other presentations at the Meeting. 



EDITORIAL NOTE 

In preparing this material for the press, staff of the International Atomic Energy Agency 
have mounted and paginated the original manuscripts and given some attention to presentation. 

The views expressed do not necessarily reflect those of the governments of the Member States 
or organizations under whose auspices the manuscripts were produced. 

The use in this book of particular designations of countries or territories does not imply any 
judgement by the publisher, the IAEA, as to the legal status of such countries or territories, of 
their authorities and institutions or of the delimitation of their boundaries. 

The mention of specific companies or of their products or brand names does not imply any 
endorsement or recommendation on the part of the IAEA. 



CONTENTS 

SUMMARY REPORT (Part I, Minutes) 7 

Appendix I - LIST OF PARTICIPANTS 13 

Appendix II - AGENDA 17 

Appendix I D - OPENING REMARKS BY DR. HANS BLK, DIRECTOR GENERAL 19 

Appendix I V - TERMS OF REFERENCE OF THE IWGATWR 21 

Appendix V - REVIEW OF INTERNATIONAL MEETINGS WITH 
AWR COVERAGE 35 

Appendix V I - LIST OF TECHNICAL AREAS FOR SELECTION OF 
MEETING TOPICS 37 

5 



SUMMARY REPORT 

INTRODUCTION 

The first meeting of the IWGATWR was held at the Agency's 
Headquarters in Vienna, 18-21 Hay 1987. The meeting was attended by 22 
participants from China, Finland, France, Fed. Rep. of Germany, Japan, 
Mexico, Sweden, USSR, USA and OECD. Argentina, Canada and India were 
invited to the aeeting but could not attend. 

The neeting was chaired by Mr. E. Aalto from Finland. 

The list of participants is given in Appendix I and the Agenda of 
the Meeting in Appendix II. 

The following paragraphs refer to the items of the Agenda: 

(1) Opening and Introductory Remarks 

The meeting was opened by Mr. H. Blix, Director General of the IAEA 
(text in Appendix III). Mr. Blix called the working group "one of the 
crucially important groups convoked after the Chernobyl accident". Mr. 
Blix said that this working group is expected to provide a forum for 
Member States to exchange information on technology developments 
incorporating enhanced safety features and on advanced technologies and 
new concepts for water reactors. A technical introduction about the 
background and nature of the IWGATWR was given by Mr. L.V. Konstantlnov, 
Head of the Department of Nuclear Energy and Safety. 

(2) Approval of Agenda 

The Provisional Agenda was approved. 

(3) Terms of Reference 

Terms of Reference of other International Working Groups were 
introduced by the Secretariat. After lively discussions the participants 
recommended to include into the scope of the IWGATWR the following areas: 

a. Improvements of current water cooled reactors 

b. Evolution of water cooled reactor design and technology 

c. Mew water cooled reactor design concepts. 

The focus of the IWGATWR addresses 

- Programme assessment and planning 
- System analyses and fuel utilization strategies 
- Research, development, design and cost related aspects of 

- reactor core 
- plant systems and components 
- reactor and plant structures and containment 

- Plant operation and maintenance 
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The working group will review utilization of advanced technologies 
and new developments in water reactors with emphasis on safety and 
reliability. 

The working group will coordinate its activities with other Agency 
programmes in interfacing areas, as well as with related activities of 
other international organizations, to avoid duplication of activities. 
In this context the Secretariat was urged to make all necessary 
arrangements. 

The complete text of the Terms of Reference is given in Appendix IV. 
(4) Progress Reports on Development Programmes in Member States. 

Papers presented at the meeting are included in Part II of the 
Summary Report of the 1st IWGATWR meeting. 
(5) IWGATWR Programme Formulation 

The IWGATWR was briefed by the IAEA about related programmes within 
the Division of Nuclear Safety and the Division of Nuclear Fuel Cycle. 
a. Meetings for 1987 and 1988 

Review of International Meetings with Advanced Water Reactor 
Coverage. 
A list of international meetings and conferences in 1987/88 that 
include aspects of advanced technologies for water cooled reactors 
was distributed to all participants (Appendix V). 
An amendment was made by the USA containing the annual NRC meeting 
in the USA: Fifteenth Water Reactor Safety Information Meeting, 
October 26-30, 1987, National Bureau of Standards (NBS), 
Gaithersburg, Maryland, sponsored by U.S. NRC. 
Topics for Meetings and Proposals for Host Countries 
The Soviet delegation brought the following list of proposals for 
future IWGATWR programme areas, which was discussed and amended by 
the participants: 
1. Cooling system of disintegrating core, localization and cooling 

of melted fuel, its interaction with construction materials 
2. Melted fuel properties and its behaviour at different thermal 

and phase conditions. Keeping a destroyed and melted core in 
subcritical state. 

3. Containment gas cleaning and evacuation systems, prevention of 
overpressure in containment under complete loss of energy supply 
conditions. 

4. Residual heat evacuation systems based on passive principles 
under complete loss of energy supply. 
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5. Reliability of NPP equipments and systems, probability-risk 
analysis. 

6. Conception and safety criteria of ALWR. 

7. Fuel assemblies and core optimization for better uniformity and 
higher burn-up, aiming at fuel economy. 

8. Hydrodynamics and heat transfer in the reactor systems under 
accidental conditions: 

an investigation of thermal hydrolics processes in transient and 
accidental regimes, including accidents with small primary loop 
leaks; 

efficiency systems for cooling under accident condition*; 

regimes of post accident heat transfer 

9. List of accidental situations to be considered in advanced 
reactor designs 

10. Improvements of water-chemical regimes 

The IWGATWR fait that 

Items 1, 2, 3 and 5 require a good co-ordination with the Agency's 
safety programme. 

The topic "Design and Technology Requirements to Cope with Severe 
Accidents" should be added as item 11. 

The topic "Maintenance" should be added as item 12. 

The IAEA Secretariat provided a general list of technical areas for 
selection of meeting topics (Appendix VI). 

The participants discussed these lists and recommended also to 
include the topic "Accident Management", which was felt to have strong 
importance for existing reactors. 

A proposal from the USA and the IAEA to include the topic "Passive 
Safety Principles and Concepts for Implementation", was accepted. This 
topic is also related to the Soviet proposal, item 6. 

The subsequent discussion about a suitable 1987/88 IWGATWR programme 
highlighted a number of different views and approaches. 

Priority was given to a near term programme on design concepts to 
promote passive safety. Emphasis should be given to a review of the 
applicability of passive safety concepts in current water reactors. The 
participants felt that a more clear definition would be necessary to 
establish a suitable working plan. Topics should include for example: 
define what is passive safety, description of passive safety systems and 
their technological status, develooment trends and goals and application 
possibilities for current LWR designs. 
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These topics could provide the basis for about two or three meetings 
(SPH or TCM) in 1988/89. A more detailed defi ion was recommended to 
be discussed during a Consultants' Meeting, foi ich the following 
countries expressed their interest in participation: China, Finland, 
France, Fed. Sep. of Germany, USSR, USA. The CM should be convened in 
late 1987. 

The participants also assigned priority to other topical areas 
including: 

Accident Management and Related Technology Developments in 
Water-cooled Reactors 

The participants reccanended to organize as a first step a broad 
technical meeting in 1988 for the review of the state of the art of the 
different technology developments for accident management. 

Accident situations to be considered and their impact on future 
reactor designs 

This topic would review the development of the technical studies 
about the possible accidents to be considered, the development of 
requirements in member countries and the resulting effects on reactor 
evolution. 

Further preparation of the detailed meeting scope together with 
invitations for proposals for host countries will be done by 
correspondence. 

b. Establishment of a Coordinated Research Programme 

The following proposal was made for the establishment of a 
Coordinated Research Programme: 

The proposed subject was the establishment of a joint reference set 
of data for thermohydraulic analysis in water reactorr. 

The reference data should go beyond the currently used tables for 
steam and water properties and also include main material properties. 

Utilization of a reference data set would allow for easier 
comparison of results from calculations. 

The establishment of a CRP was postponed for discussion at the next 
ZVGATWR meeting. Additional input is expected from forthcoming technical 
meetings. 

c. Publications 

The IWGATWR felt that publications in addition to the Technical 
Report on Advanced LWR Design and Technology (Agenda item 6) should be 
considered only after this report is available. 
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(6) Status of the Technical Report on Advanced LWR Design and Technology 

The IWGATWR endorsed the establishment of this report and agreed to 
contribute to its further preparation. Available material for inclusion 
into the report will be sent to the Secretariat by 1 August 1987. After 
inclusion of this material into the report an editorial Consultants' 
Meeting will be convened by the Agency in October 1987 to review and 
comment on its status. 

The final version of the report should be available in 1988. 

<7) Date and Venue for Kext IWC Meeting 

The participants endorsed to convene the next IWGATWR in about one 
year and to enlarge the number of participating countries. The next 
meeting will further discuss detailed arrangements for the 1988/89/90 
programme. Suggestions for additional countries to be invited to the 
next IWGATWR meeting will be mailed to the Agency. 

In his closing remarks Mr. Konstantinov expressed the Agency's 
thanks to the chairman for his effective guidance through the meeting and 
to the participants for their fruitful discussions and recommendations 
for the Agency's activities on advanced technologies for water-cooled 
reactors, which will become an important and substantial part of the 
Agency's future programme. 

List of Proposed Activities 

1. Consultants Meeting on Reviewing Status 
of Technical Report on ALWR 

Date/Location 

October 1987 
Vienna 

Consultants Meeting on Defining IAEA 
Programme on Passive Safety 

Late 1987 
Vienna 

3. Technical Committee Meeting on Accident 
Management and Related Technology Developments 

4. Second Meeting of the IWGATWR 

Early 1988 
Location open 

May 1988 
Vienna 

Technical Committee Meeting on 
Accident Situations to be considered and 
their impact on future reactor designs 

Two or three Meetings to be defined under 2. 

Late 1988 
Location open 

1988/89, Date and 
Location open 

7. Establishment of a CRP to be decided under 4. 1988 and beyond 
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APPENDIX HI 

OPENING REMARKS 

BY 

DR. HANS BLIX, DIRECTOR GENERAL 

I would like to welcome you to this first meeting of the 
International Working Group on Advanced Technologies for Water-Cooled 
Reactors. I am delighted at the excellent response. I wanted to come 
here personally to tell you that this - in my view - is one of the 
crucially important groups convoked after the Chernobyl accident. 

There is no doubt that nuclear power is under strain everywhere 
today, to various degrees in different countries, but everywhere under 
some strain and opposition. We have realized that an accident anywhere 
is an accident everywhere. Governments and industry have every reason to 
get together to take steps to reduce the risk of future serious accidents 
and take steps to minimize their consequences. This was also the message 
of last year's ministerial level general conference meeting of the IAEA 
and of the later meeting of government experts. 

Enormous values are at stake. Fifteen percent of the electricity 
generated world-wide is nuclear. It would take the oil production of 
Saudi Arabia in 1982 to produce this electricity or the coal production 
of the US to produce it by coal. This nuclear electricity production has 
helped to reduce the pressure on the world's oil resources, and helped to 
bring down the oil prices somewhat. It has also helped to reduce 
emissions of SO., NO and CO., which result from fossil fuel 
generation of electricity. 

We must do all we can to improve the safety of nuclear power, so 
that no significant radioactive releases occur from nuclear plants even 
in the case of serious accidents. I am perfectly aware that the 
coal-fired generation of electricity takes a considerable toll of human 
lives in coal mines. We must simply accept, however, that the public 
will not tolerate death and injuries by radiation outside nuclear power 
plants. The most strategic actions we can take to further reduce the 
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risk of such accidents relate to operative safety and in improving the 
hardware - making the reactors more tolerant. 

By the end of 1986, there were 397 nuclear plants in operation and 
344 were water-cooled. They represent a high level of performance and 
safety. It is a mature technology and it will undoubtedly continue to be 
the main stream of nuclear power. Nevertheless, safety evolves 
continuously in nuclear plant technology - as in cats. There are 
substantial technological development programmes in Member States for 
further improving the technology in water-cooled reactors and for the 
development of new reactor concepts. 

This working group will provide a forum for Member States to 
exchange information on technological developments incorporating enhanced 
safety features and on advanced technologies and new concepts for water 
reactors. The most direct impact is obtained if new safety features are 
devisc-d which really help to reduce the risk of radioactive releases in 
the existing water-cooled reactors. It is from them that the main risks 
will come. Next in importance are efforts to make sure that new 
reactors, that will be ordered, are built, incorporating the lessons of 
the years of experience we have had. While the currently dominant types 
will continue to attract our greatest attention, we will also arrange for 
exchanges of ' iews on new reactor concepts. 

I am sure that you are aware that the Agency also sponsors 
international working groups that deal with breeders and HTR and that 
these have been very successful. 
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1. Objectives of the IWGATWR 

In the areas relevant to advanced technologies in light and heavy 
water-cooled reactors with emphasis on their safety and reliability: 

a. To assist in defining and carryins out the Agency's programmes in 
accordance with its Statute. 

b. To promote an exchange of information on national and multi-national 
programmes, new developments and experience, to identify and review 
problems of importance and to stimulate co-operation, development 
and practical application of water-cooled reactors. 

c. To provide Member States with information about th* current status 
and development trends of advanced technologies for water-cooled 
reactors. 

2. Scope 

The scope of this working group covers 
a. Improvements of current water-cooled reactors 
b. Evolution of water-cooled reactor design and technology 
c. New water-cooled reactor design concepts. 

The focu£ of the IWGATWR addresses 
- Programme assessment and planning 
- System analyses and fuel utilization strategies 
- Research, development, design and cost related aspects of 

- reactor core 
- plant syst os and components 

reactor and plant structures and containment 
- Plant operation and maintenance 

The working group will coordinate its activities with other Agency 
programmes in interfacing areas, as well as with related activities of 
other international organizations, to avoid duplication of activities. 
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3. Functions of the IWGATWK 

The IWGATWR should consider tho following functions: 

a. Exchange of information on national programmes 

b. Identification of current and potential future key issues. While 
the key issues should be fundamental to the development of a 
programme of activities, this should not be limited to only those 
issues. The types of activities which are generally used in Agency 
programmes and would be applicable to the IWGATWR generally fall 
within two categories: 

- General information exchange which can ei er be of a 
multilateral nature in meetings (Symposia, Specialists' Meetings, 
or directed with an information dissemination function (e.g. 
status reports, training seminars and courses). 

- Co-ordination of research and development programmes, e.g. 
through Co-ordinated Research Programmes, or - exceptionally - of 
joint undertakings. 

During each IWG meeting participants should establish a working plan 
for following IWG meetings and may also propose activities to be 
incorporated into the Agency's programme (available tools are described 
in paragraphs 5 and 6). 

4. Membership and organization of IWGATWS meetings 

In designating the membership of this International Working Group, 
the Director General is guided by the following considerations: 

a. The Working Group should include one member and not more than one 
alternate from each Member State which has an interest in the field 
of advanced technologies for water-cooled reactors and wishes to 
participate; 
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b. Each member and alternate should be cognizant of the field of 
advanced technologies for water-cooled reactors; 

c. Each member and alternate should be appointed after consultation 
with the member's government, and 

d. Members and alternates should normally serve on the Working Group 
for a period prescribed by their governments, preferably for a 
period of at least three years. 

The Director General may from time to time invite members and 
observers from other Member States on an ad-hoc or continuing basis. 

A limited number of advisers or specialists from IWGATWR member 
countries may attend annual meetings of the working group, but the 
representation of a member country should include the member and/or his 
alternate. 

The Working Group normally meets at IAEA Headquarters. It may meet 
from time to time away from IAEA Headquarters to familiarize itself with 
activities in a member country. Special arrangements will be made to 
provide secretariat services for such a meeting in cooperation with the 
host country. If the Working Group meets in Vienna, the Agency normally 
provides simultaneous translation into other official languages. 

The IAEA will not bear the cost (travel and per diem) of attendance 
of participants at annual meetings, unless decided otherwise by the 
Director General. 

The Chairmanship of the IWGATWR meetings may be rotated amongst 
members and the Chairman is appointed by the Director General. 

5. Tools of IWGATWR 

The Agency provides a Scientific Secretary for planning and 
coordinating all activities in the framework of the IWGATWR. 
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The Scientific Secretary keeps in contact with IWG-members, and 
informs them periodically of the status of all activities recommended by 
the IVGATWR, such as 

Status of meetings within the framework of or related to the IWGATWR 

- Status of the preparation of technical reports or specialized 
reports within the IWGATWR's framework 

- Conclusions and recommendations of meetings that have already been 
held but have not yet been published 

Status of co-ordinated research programmes and projects. 

In carrying out their functions, the IWGATWR can make use of the 
following tools: 

a. IWGATWR Meetings 

In these periodical meetings overview discussions are held and 
future activities are planned. 

Their main functions are to review national development programmes, 
to discuss key issues as defined by the group, to recommend Coordinated 
Research Programmes (CRP) and technical meetings e.g. Symposia, 
Specialists' Meetings, and to arrange for preparation of publications on 
special subjects. 

The Director General may invite international or regional 
organizations which have an interest in the field of this working group 
to be represented at meetings of the working group or at particular 
sessions during such meetings. 

b. Specialists' Meetings 

Specialists' Meetings can be convened in order to discuss specific 
topics which are too narrow for a larger meeting. 
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During a Specialists' Meeting it is the practice to review the 
"state of art" under specific topics in a critical manner, to make 
conclusions on the value of existing information and data and to 
recommend further work that may be necessary to improve understanding or 
obtain additional data. 

The total number of participants should not normally exceed fifty. 
The working language is English. 

Annex 1 contains general recommendations for the organization of 
Specialists' Meetings. 

c. Technical Committees 

While the scope of a Technical Committee is broader than the one of 
a Specialists' Meeting, the practice at both meetings are the same. For 
Technical Committees, the Agency can provide simultaneous translation 
into other official languages. All Agency Member States that are 
supposed to have an interest in the subject of a Technical Committee are 
invited to participate. The total number of participants should normally 
not exceed fifty. The recommendations for the organization of 
Specialists' Meetings in Annex I are also applicable for the organization 
of Technical Committees. 

d. Symposia 

The IWGATWR can recommend to the Agency to organize Symposia. While 
a Conference covers a wide range of related subjects, a Symposium deals 
with a more specialized subject. All Agency Member States are invited to 
designate participants and to submit scientific contributions. 

Proposals for Symposia and Conferences of the IWGATWR will be 
selected by Agency internal procedures normally two years in advance. 

e. Seminars for Developing; Countries 

The main objectives of a Seminar for developing countries are to 
provide senior technical staff and specialists from authorities, 
utilities, design and manufacturing organizations with an overview of the 
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international status of a given subject in the area of nuclear technology 
and to present to them the most up to-date information on the practical 
experience and their evaluation. 

The participants of a Seminar will have the opportunity to present 
their experiences and problems and to discuss the relevance of 
requirements and methods under the aspects of practical experience. 

f. Co-ordinated Research Programme 

Where it is deemed desirable that several institutes co-operate in 
furthering research in a given field, Co-ordinated Research Programmes 
represent an effective means to bring together researchers in both 
developing and advanced countries. The programme should have a well 
defined research topic on which an appropriate number of institutes are 
invited to collaborate. The Agency itself, in collaboration with the 
IWGATWR, plays a strong role in defining the programme of work when the 
project is supported by Research Contracts (though this is less true in 
the case of Research Agreements) and is equally active in ensuring that 
all research efforts under the programme are properly co-ordinated. 
Towards this end, Research Co-ordination Meetings are usually held at 
regular intervals and the major results published in the form of interim 
or final reports. 

g. Others 

Besides these tools, the IWGATWR can propose additional activities 
for inclusion in the Agency'f programme. 

The Agency shall work with the IWGATWR members to obtain their 
countries coordinated contribution to each IWGATWR activity. 

6. Publications 

Wide availability of IWGATWR results is in the interest of all 
Agency Member States and fully consistent with the Agency objective. The 
following general guidelines should be considered: 
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a. International Nuclear Information System (IHIS) 

The Scientific Secretary has the responsibility that all significant 
technical reports produced within the framework of the IWGATVR are 
entered into INIS, and their copies are produced in the form of 
microfiches. (Compared with normal printing the cost is very small, the 
report becomes permanently available and can be quoted as a reference 
publication). 

b. Reports of IWGATWR Meetings 

Minutes of IWGATWR meetings will be printed by the Agency because 
the minutes are much used by the members in their home countries as a 
basis for planning and supporting activities sponsored by the IWGATWR. 
They should not be listed in INIS. 

The papers presented on national programmes, which should not be 
presented orally in their full text at the meeting, are often excellent 
and useful summaries. These reports are to be distributed to members 
during the meeting or soon after by the Scientific Secretary who should 
also be able to provide extra back copies. Each IWGATWR should make a 
clear recommendation whether and how they should be made more generally 
available. 

A summary of any significant information given in the discussions of 
current and potential key issues or of the national reports may be 
included in the minutes. 

Annex II includes guidilines for the preparation and distribution of 
reports of IWGATWR meetings and of Specialists' Meetings. 

c. Reports of Specialists' Meetings 

A report of each Specialists' Meeting should be prepared, including 
the major conclusions and recommendations. All papers should be offered 
for publication by the Agency or, as an alternative, by the host 
organization of the meeting. 
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On the exceptional occasion of a Specialists' Meeting on a topic of 
general interest, preparation of a well-written and edited document 
should be considered. 

d. Technical Document Series 

Papers of Technical Committees are normally published in the 
Technical Document Series (TEC-DOC). In exceptional ones, also papers 
from Specialists' Meetings can be published in this series. The complete 
report is entered into the Agency's International Nuclear Information 
Systems (INIS) and is on request available on microfiche. 

e. Technical Reports 

Besides the common reports, the Agency provides its Technical 
Reports Series which are well-written priced documents for distribution 
to all Agency Member States. 

The IWGATWR may suggest to prepare a report in this series in 
case of: 

the exceptional occasion of a Specialists' Meeting or a Technical 
Committe on a topic of general interest (see para c, above); 
essential progress on national projects and programmes and major 
issues reviewed at the IWG meeting including evaluated summaries of 
the main results of all Specialists' Meetings held over some period 
of time. 

Consultants for writing this type of report in co-operation with the 
Scientific Secretary should be proposed by the IWGATWR. 

Technical reports are distributed to all Member States. 



ANNEX I 

GENERAL RECOMMENDATIONS CONCERNING 
ARRANGEMENTS FOR SPECIALISMS' MEETINGS 
ARRANGED IN THE FRAMEWORK OF THE IWGATWR 

1. Meetings of specialists should be restricted to very narrow topics. 

2. For a specialists' meeting, each member country of the IWG may send 
experts who are fully informed about all the activities of their 
country in the particular field. Each expert attending the meeting 
is expected to present a paper. Each international organization or 
country represented in the IWGATWR can normally send one - three 
experts actively working in the field of the proposed meeting or one 
observer. The total number of participants should not exceed 50. 
The names of all participants must be sent to the IAEA through 
official channels. 

3. In order to facilitate participation of all national delegations in 
IAEA Specialists' meetings and to have official nominations at least 
one month beiore holding a meeting, the scientific secretary of the 
Agency should dispatch a preliminary agenda or programme of the 
meeting amongst IWGATWR members for review at least eight months 
before holding a meeting. An official agreement to host a meeting 
should be submitted to the Agency not later than six months before 
the start of the meeting. The final agenda or programme should be 
prepared by the host country in cooperation with the scientific 
secretary of the IWGATWR. 

4. The host country should appoint for the purpose of helping the 
Scientific Secretary one or two experts qualified in the subject to 
serve as recording secretaries and who will prepare, within a short 
time a professional and thorough report including relevant data. 
The Agency would then reproduce and distribute the report among the 
members of the Working group and among the specialists interested in 
it. 
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5. The host country should propose a scientist or expert actively 
working in the subject of the meeting or having broad 
responsibilities for programmes in this field for nomination as a 
chairman of the meeting. 

6. The host country can send some observers to IAEA specialists' 
meetings. 

7. Normally, the working language is English, but if the host country 
can provide it, it is desirable to have interpretation for 
participants who need it. (Simultaneous is not obligatory). 

8. Unless otherwise decided by the DG, the IAEA will not bear the cost 
(travel and per diem) of attendance of participants or of 
simultaneous interpretation to other Agency official languages, if 
provided, at specialists' meetings. 
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ANNEX D 

PREPARATION AND DISTRIBUTION 
OF MINUTES AND REPORTS 

1. The Summary Report of the Annual Group Meetings shall be issued to 
two parts: Part I - Minutes of the Meeting, Part II - National 
Programmes in the Field of Advanced Technologies for Water-Cooled 
Reactors. The first part, Minutes of the Meeting, should be issued 
in a short time after the meeting. 

2. The Summary Reports of Annual Group Meetings should be reproduced by 
the Agency and be distributed to the IWGATWR members, alternates, 
representatives and to those participating in the Meeting. These 
reports should not be in principle available to the general public. 
The members of the IWGATWR can distribute such reports among various 
interested organizations of their respective countries. 

3. The Summary Reports of Specialists' Meetings should be distributed 
among the same organizations and specialists described in (b) above 
and made available to any IAEA Member State at their request. 

4. The distribution of the Summary Reports of Annual Group Meetings and 
Specialists' Meetings will be 3 copies to each member of the 
IWGATWR, one copy to each alternate and representative, specialist 
or observer and to each Mission of the IWG member-country. 
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ANNEX IB 

International Working Groups (IWGs) 
within the Department of Nuclear Energy and Safety 

1. IWG on Fast Reactors (IWGFR) 

Established: 1968 
Meetings: annually 
Member States: France, Germany, F.R., India, Italy, Japan, 

USSR, UK, USA 
Organizations: CEC, OECD 

2. IWG on Gas-cooled Reactors (IWGGCR) 

Established: 1978 
Meetings: every two years 
Member States: Austria, Belgium, France, Germany, F.R., Italy, 

Japan, Poland, Switzerland, USSR, UK, USA 
Organizations: CEC, OECD 

3. IWG on Reliability of Reactor Pressure Components (IWGRRPC) 

Established: 

Meetings: 
Member States: 

Organizations: 

1968 (Engineering aspects of irradiation 
embrittlement of reactor pressure vessels, 
later on "Reactor Pressure Vessels", 
re-organized under the new title in 1974) 
annually until 1979, since 1980: every two years 
Austria, Belgium, Czechoslovakia, Canada, 
Denmark, Finland, France, Gerr. n Democratic 
Republic, Germany, F.R., India, Italy, Japan, 
Netherlands, Poland, Spain, Sweden, Switzerland, 
USSR, UK, USA 
CEC, CMEA, OECD 



IWG on Nuclear Power Plant Control and Instrumentation (IWGNPPCI) 

Established: 1970 
Meetings: annually until 1979, since 1980: every two years 
Member States: Argentina, Austria, Brazil, Canada, 

Czechoslovakia, Denmark, Egypt, Finland, France, 
Germany, F.R., Hungary, India, Italy, Japan, 
Norway, Pakistan, Poland, Portugal, Romania, 
Spain, Sweden, USSR, UK, USA 

Organizations: CEC, IFAC, OECD 

IWG on Water Reactor Fuel Performance and Technology (IWGFPT) 

Established: 1977 
Meetings: annually 
Member States: Argentina, Belgium, Brazil, Canada, China, 

Czechoslovakia, Denmark, Egypt, Finland, France, 
Fed. Rep. of Germany, India, Italy, Japan, Norway, 
Romania, Spain, Sweden, Switzerland, USSR, UK, USA 

Organizations: CEC, OECD/NEA, UNIPEDE, CMEA 



APPENDIX V 

REVIEW OF INTERNATIONAL MEETINGS WITH AWR COVERAGE 

1987 

8-12 June 

24-25 August 

6-11 September 

24-25 September 

28 Sept-2 Oct. 

Advisory Group on Small Reactors for Low-Temperature 
Nuclear Heat Application, IAEA, I2-AG-575, Winnipeg, 
Manitoba, Canada, Mr. Podest 

Lausanne,Swi tzerland 
Seminar on Small and Medium Sized Nuclear Reactors: 
Design, Safety and Marketing Potential 
International Association for Structural Mechanics in 
Reactor Technology e.v. 

Beijing, China 
6th Pacific Basin Nuclear Conference 
Sessions: present status and prospects of nuclear 
power development, advancement in commercial power 
reactors; advanced reactors and research and test 
reactors; perspectives on nuclear power safety in the 
1990s; etc. 
Sponsors: Chinese Nuclear Society, etc. 

International Working Group on Fuel Performance and 
Technology, IAEA Tl-TC-396.08, VIC/IV, Mr. Noe 

International Conference on Nuclear Power Performance 
and Safety, IAEA, IX-CN-048, Vienna, Mr. Bennett, 
Mr. Fischer, J., Ms. Piller 

1988 

17-20 April 

1-5 May 

Williamsburg, Virginia, U.S.A. 
Topical Meeting on LWR Fuel Performance 
Sponsors: American Nuclear Society 

Seattle, Washington, U.S.A. 
Topical Meeting on the Safety of Next Generation Power 
Reactors 
Sponsors: American Nuclear Society 



LIST OF TECHNICAL AREAS FOR SELECTION OF MEETING TOPICS 

1. Core physics for AVR with improved fuel utilization, safety and 
control 

High conversion reactor 
Tight lattice 
HOX fuel utilization 
Spectral shift control 
High burnup 
Uranium-thorium fuel cycle 
Longer core life 
Low core power density 
Advanced incore fuel management 
Improved burnable absorber utilization 
Improved neutron economy 
Load following capability 
Computer code development 

2. Thermohydraulics and thermodynamics for AWR 

Thermohydraulics and thermodynamics in tight lattice: DNB 
correlation, subchannel analysis, LOCA coolability 
LOCA betu viour 
Transient behaviour 
Leakage behaviour 
Safety margin 
Natural circulation capacity 
Passive core cooling system behaviour 
Steam generator thermohydraulics 
Computer code development 

3. Design requirements for AWR 

Grid requirements: load following ability or base load 
Economics: capital cost, fuel cycle cost and operation cost 
Operability: ease of operation, availability, reliability, 

maintainability 
Construetibility 
Standardization 
Power plant size: large versus small or medium 
Safety margin 
Walk away criteria 
Design bases 
Power generation system 
Primary coolant system and non-safety auxiliary system 
Reactor system 



Safety system 
Plant arrangements 
Fueling and refueling 
Plant cooling water system 
Site support systems 
Plant controls 
Electric power systems 
Radioactive waste processing systems 
Turbine generator systems 

Passive and enhanced engineered safety systems 

Passive safety system 
Gravity-driven core cooling system 
Passive steam-driven injector as ECCS 
Steam-driven injectors as emergency feedwater reactor supply 
(CANDU) 
Passive containment cooling system 
Passive natural circulation air system to provide habitability 
control for control room operators 
Natural circulation 
Passive means of providing reactor inventory control, decay heat 
removal 
Fail safe active valves 
Heat exchanger with passive residual heat remoral 
Enhanced engineered safety systems 
Hydraulically driven control rods system 
Improved human factor engineering design 
Improved design for maintaining pressure circuit integrity 
Large negative temperature reactivity coefficient 

Simplification of AWR design 

Simplified systems 
Systems eliminated 
Systems degraded (safety-related - non-safety-related) 
Primary system simplification 
Auxiliary system simplification 
Seduction of number of valves 
Reduction of pipe length 
Simplified power generation system 
Simplified piping management (eliminating the cross-over legs) 
Simplified auxiliary fluid system (for supporting a canned motor 
pump) 
Auxiliary feedwater system simplification 
Eliminating or reducing the soluble poison (boron) control and 
treatment 
Simpler configurations for the systems including the primary loop 
Simpler containment spray system 

Plant construction and startup for AWR 

Constructibility, construction period reduction 
Prefabrication (integrated reactor vessel head package, 
integrated containment vessel part and penetration) 



Modularization: modularization concepts, modularizing a major 
portion of the plant system and building structures 
Prefabricated, pretested and preinspected modules in an offsite 
facility 
Fabrication, construction and transport techniques 
Construction schedules and cost for the modularization approach 

7. Pressure components, structures, piping and vessels design 
improvement for AWK 

Reactor vessel (larger, higher, welding free) 
Reactor coolant pump (canned motor pump for APWR) 
Pressurizer (larger, fuel load reject does not require actuating 
pressure relief valves) 
Steam generator ('F* model, horizontal, configuration improvement) 
Pipes (welding free) 
Structures 
Valves 
Control rod driven devices 
Reactor vessel internals 
Materials 

8. The design improvements of the balance of plant (BOP) for AWR 

Plant arrangement, reactor building, containment, equipment 
compartments 
Fueling and refueling 
Site support systems 
Electric power supply system 
Radioactive waste processing systems 
Building volume reduction (associated with passive safety system, 
advanced control room and the integrated control system) 

9. The design improvements of AWR for increasing the operability 

Reducing inspection (inspection free material and component 
configuration) 
Reducing occupational exposure 
Plant control improvement 
Reducing plant outage 
Increasing component reliability 
The improvement of radiation protection and shielding design for 
AWR 

10. Advanced heavy water reactor 

National programme 
Advanced HVR convertor reactor 
Advanced fuel cycle to improve uranium utilization or using 
alternative cycles 
Validation of reactor physics data and methods for advanced fuel 
cycle 
Data base for thorium fuel cycle 
Low enrichment uranium (LEU) once-through cycle 
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Low enrichment wranium + thorium once-through cycle 
Pu-recycle with natural uranium 
Plutonium-uranium, plutonium-thorium, U233-thorium cycle 
Advanced HWR 

11. Design requirements for district heating reactors 

Water pressure, temperature 
Size 
Safety margins 
Economics 

. Availability 
Siting 
Safety systems 
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