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BASIC THEME:
A ROUTE TOWARD THE HARMONIOUS
DEVELOPMENT OF ATOMIC ENERGY UTILIZATION

Japan’s need to use nuclear power as an energy alternative to oil is growing, as
it is also in other parts of the world, to provide against the coming worldwide
shortage of energy. But the fact is that the development of nuclear power is
not making the progress that had been expected. One can say that in Japan it is
nearly at a standstill because of the problem of getting sites for nuclear plants,
a problem that is becoming increasingly serious, to which must be added the
severe international circumstances caused in part by the change in U. S. nuclear
policy aimed at guarding against nuclear proliferation.

The major issue now confronting the Japanese and world nuclear industries
arises from the need to ensure nuclear non-proliferation, and this has led to the
difficulty of establishing nuclear fuel cycle technology and working out the
strategy for the development of power reactors and the related technologies.
International exchange of opinions are urgently needed to find the way to
establish a form of world order that will permit the hamnessing of nuclear energy
for peaceful purposes. It is also necessary to improve the availability factor of
light water reactors and to ensure that everything necessary for uranium enrich-
ment, reprocessing and waste management will be provided to establish a closed
nuclear fuel cycle, and that the most important phase in the development of
nuclear power, viz. the successful development and practical application of fast
breeder reactors, will proceed rapidly both in Japan and overseas. Problems
relating to development programs for the future and the industrialization of
related technologies should be made clear, so that the measures necessary to
meet the demands of the future may be prepared. The people must be given
the right understanding of nuclear power before it can be socially accepted,
a precondition for the promotion of development programs. The problems
now being faced in measures proposed and efforts made should be made clear,
as the basis of tackling these problems.

This conference is for both Japanese and overseas specialists to thrash out the
important problems confronting the nuclear industry. All those interested are
asked to take a fresh view of what Japan finds it necessary to do at this stage to
ensure the harmonious development of atomic energy in the years ahead.
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11TH JAIF ANNUAL CONFERENCE
JAPAN ATOMIC INDUSTRIAL FORUM

PROGRAM
Date: March 14 (Tue.) ~ 16 (Thu.), 1978
Place: Iino Hall (7th Floor of lino Building), Tokyo

Basic Theme:

(Morning)

Luncheon: Hotel Okura

Reception:  Industry Club of Japan
A Route Toward the Harmonious Development of Atomic Energy
Utilization

Tuesday, March 14

OPENING SESSION (9:30 ~ 10:30)

9:30

9:40

10:10

Chairman — J. Enjoji
Chairman
Nihon Keizai Shimbun
Vice Chairman
Japan Atomic Industrial Forum

Opening Remarks by Chairman of the Conference Program Committee
— H. Inaba
Chairman
Japan Industrial Policy Research Institute

JAIF Chairman’s Address
— H. Arisawa
Chairman
Japan Atomic Industrial Forum

Address by Chairman of the Japan Atomic Energy Commission
- T. Kumagai
Minister of State
Chairman
Japan Atomic Energy Commission



SESSION 1 — ATOMIC ENERGY DEVELOPMENT AND ITS INTERNATIONAL

PERSPECTIVES (10:30 ~ 18:00)

Chairman — T. Ipponmatsu
Senior Advisor
Japan Atomic Power Co.
Vice Chairman
Japan Atomic Industrial Forum

10:30 “The Outlook for Nuclear Power and Its International Aspects”
— S. Eklund
Director General
International Atomic Energy Agency

11:10 “French Atomic Energy Development Program and Concept on Inter-
national Cooperation”
— A, Giraud
Administrateur Général Délégué ‘
Commissariat & P’Energie Atomique

11:50 “Civil Nuclear Power Without Weapons Proliferation”
— C. Walske
President
Atomic Industrial Forum

<INTERMISSION — 12:30 ~ 13:30>
(Afternoon)

SESSION 1 (continued)

Chairman — H. Murata
Commissioner
Japan Atomic Energy Commission
Vice President
Japan Atomic Energy Research Institute

13:30 “U.S. Non-Proliferation Policy: A Regulatory Perspective”
— R. Kennedy
Commissioner
U.S. Nuclear Regulatory Commission



14:10 “Australia and Uranium”
— D. George
Chairman
Australian Atomic Energy Commission

14:50 “Nuclear Power Development in Iran and the Concept of International

Cooperation™
— A. Etemad

President
Atomic Energy Organization of Iran

“Nuclear Power Development in Japan and International Aspects”
— K. Niizeki
Commissioner
Japan Atomic Energy Commission

15:30

<INTERMISSION — 16:10 ~ 16:20>

[PANEL DISCUSSION — 16:20 ~ 18:00]

— M. Popp, Deputy Director General, Dept. of
Energy Research and Technology Development,
BMFT, F.R. Germany, and spearkers shown above.

Panelists

CHAIRMAN’S RECEPTION — (18:30 ~ 20:00)

At Industry Club of Japan, 3rd Floor

Wednesday, March 15

(Morning)
SESSION 2 — DEVELOPMENT OF FAST BREEDER REACTORS — PROSPECTS
FOR COMMERCIALIZATION (9:00 ~ 12:00)
Chairman — T. Ito
Vice President
Kansai Electric Power Co.
9:00 “Development of Fast Breeder Reactors and Prospects for Commercial-
ization” — M. Rozenholc
Director General
NOVATOME



9:30 “Fast Breeder Reactor Development Program in Japan”
— A. Oyama
Director
Power Reactor and Nuclear Fuel Development Corp. (PNC)
General Manager
Fast Breeder Reactor Development Project, PNC

10:00 “Prospects of the FBR Development in the USSR”
— N. Krasnojarov
Deputy Director
Scientific Research Institute of Atomic Reactors

10:30 “FBR Development Program in the U.S.”
— S. Brewer
Director
Office of Planning and Analysis for Nuclear Programs
U.S. Department of Energy

<INTERMISSION — 11:00 ~ 11:10>
[PANEL DISCUSSION — 11:10 ~ 12:00]

Panelists —  T. Takaichi, General Manager, FBR Engineering Office,
and speakers shown above,

LUNCHEON — (12:20 ~ 14:10) FILM — (12:40 ~ 14:10)

At Room AKEBONO, At lino Hall

South Wing, Hotel Okura

REMARKS:
T. Komoto

Minister of International

Reliability of Reactors
(JAERI: Japanese)
Criticality of FBR “JOYO”
(PNC: Japanese)
Safety of Cask Transportation
(Sandia Lab.: English)
Repair of Phenix ITHX
(NOVATOM: English)

Trade and Industry

SPECIAL LECTURE:

“Science and Society in

History”
S. Kimura

Professor

University of Tokyo




(Afternoon)

SESSION 3 — LWR PLANTS AND FUEL CYCLE QUESTIONS (14:30 ~ 17:30)

Chairman — T. Yoshioka
Vice President
Japan Atomic Power Co.

14:30 Chairman’s Note

14:45 “Design Improvement and Standardization of LWR Plants”
— M. Toyota .
Director and Assistant General Manager
Nuclear Power Development Operation
Tokyo Electric Power Co.

15:15 “Improvement of Plant Factor of the LWR Plants”

(1) PWRs — K. Fujiwara
General Manager
Nuclear Systems Engineering Development and Projects
Department
Mitsubishi Heavy Industries, Ltd.

(2) BWRs — R. Makiura
Director & Group Executive
Nuclear Energy Group
Tokyo Shibaura Electric Co.

<INTERMISSION . — 15:55 ~ 16:05>

Chairman — K. Osumi
President
Sumitomo Atomic Energy Industries

16:05 “Present Status of Technological Development in Uranium Enrichment
and Reprocessing in Japan”
— T. Amanuma
Assistant General Manager
Department of Nuclear Fuels Development
Power Reactor and Nuclear Fuel Development Corp.



16:45 “Radioactive Waste Management in the Federal Republic of Germany”
— H. Krause
Head
Department of Radioactive Waste Management
Kernforschungszentrum Karlsruhe

‘lhursday, March 16

(Morning)

SESSION 4 — NUCLEAR POWER DEVELOPMENT AND PUBLIC ACCEPTANCE

(9:30 ~ 12:30)

Chairman — Y. Kishimoto
Deputy Chief Editorial Writer
The Kyodo News Service

[PANEL DISCUSSION — 9:30 ~ 12:30]

“Public Acceptance of Nuclear Power in Germany”
— T. Roser
Secretary General
Deutsches Atomforum, e.V,

“The Nuclear Situation in Sweden”
— S. Sandstrom
Secretary
Swedish Atomic Forum

“Nuclear Power in the United States: The Scope and Trend of the
National Debate”
— L. O’Donnell
Assistant to the President
General Atomic Co.

“Nuclear Siting and Public Acceptance in Japan™ (Tentative)
— H. Takahashi
Director
Nuclear Power Division
Agency of Natural Resources and Energy, MITI

“Bottlenecks of Public Acceptance of Nuclear Power in Japan™ (Tentative)
— S. Tawara
Writer



(Afternoon)

SESSION 5 — NUCLEAR DEBATE — SAFETY OF REACTORS (14:00 ~ 17:00)

Chairman — S. Shibata
Professor
Kyoto University
Director
Research Reactor Institute

[PANEL DISCUSSION — 14:00 ~ 17:00]

— M. Nozawa
Head
Division of Safety Engineering
Japan Atomic Energy Research Institute

— Y. Togo
Professor
University of Tokyo

— M. Hattori
Assistant Professor
Rikkyo University (St. Paul University)

— T. Tsuchida
Assistant Professor
Kyoto University

Technical Advisor: Mr, Yuzo ENDO

Translators: Mr. Masumi MURAMATSU
Ms. Yoshiko YONEKURA
Ms. Junko MATSUMOTO
Ms. Etsuko KUBO
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Tuesday, March 14

OPENING SESSION (9:30 ~ 10:30)

Chairman — J. Enjoji
Chairman
Nihon Keizai Shimbun
Vice Chairman
Japan Atomic Industrial Forum

Opening Remarks by Chairman of the Conference Program Committee
— H. Inaba
Chairman
Japan Industrial Policy Research Institute

JAIF Chairman’s Address
— H. Arisawa
Chairman
Japan Atomic Industrial Forum

Address by Chairman of the Japan Atomic Energy Commission
— T. Kumagai
Minister of State
Chairman
Japan Atomic Energy Commission



38148 (K

Eyvla I TRFHDBROBEMERE |
( EE/S2IILETEH

(10:30~18:00)

BiEoB b 58 LT, BOE, 7o b =0 aF BE @il e\ 5 & 5 KE o B hEsE,
5RO FF 1 OB BFEETHE O g KR Em B RIT 2 7o £ LT, ZHRBE0FKCSLSTAEA
L ETHRFNRROEBRFICEELYE L7050, FEICHEVCTRBL %4 o BREITEOHEE
T L (o TE T 5,

Aty ve T, BEFHBEREIOVCORE (T R, RERLE, SHEHEE) OBREYH
B35 e, BT HEXORARRBO LOOFH o BEMATHE B oW CHRT 5o

Car 2]
wor —am oo & (phgd R BTEED
§=3

 BFhEEo BY Y BEGS
S. = 7 a ¥ M K ([HEETFHBE BHEE)

* 7 7 v AD R EETE & BB
AV a - K (73 2BEfnr KE)

- B NRE L B
C. voanAx— & CKERTHERSE BHER)

C# 2]
s g B+ h%EA% é =1
RO BB R (Gaetamar omEe)

C®E)

* REOBIRE L BOR — B & 0 B#F
R. 7 * 7 4+ K CKEEFIEHEAES TR

A A LS YT OY S EE
D. ¥ 3 — ¥ K (A—A3VTEFHEESE EaE)

A7 DEFHMBELEBRNOELS
A, T o= N K (A5YEFHF HR8)

« B AR B BISE & EERE R
oM & & K (EFHEAE ZR)

(<anaim)
FEREFEFHOEL KMAF » 7R ( EHMBARIEHE 5 v ¥ - - IR REE) 28,



Tuesday, March 14

SESSION 1 — ATOMIC ENERGY DEVELOPMENT AND ITS INTERNATIONAL
PERSPECTIVES (10:30 ~ 18:00)

(INTERNATIONAL PANEL)

Heated discussions have been going on about expansion of nuclear power and the risk
of nuclear weapons proliferation, Unless effective steps can be taken, international
order in the development of the peaceful uses of atomic energy is jeopardized, in
spite of the fact that over the past 20 years the International Atomic Energy Agency
has laid a firm foundation to ensure safe development. In every country it has been
found impossible to proceed with atomic energy development as planned, partly
because of the uncertainties about development of the fuel cycie, To resolve this
problem, a number of international or multi-national discussions, such as INFCE, have
been held. In Session 1, the aim will be to shed light on the future energy needs of
each country, nuclear power development and the various attitudes toward the
nuclear non-proliferation issue, Speakers will represent various points of view, viz,
nuclear advanced, developing, and natural resources supply countries, including inter-
national organizations. A panel discussion will follow presentations by guests, in the
search for a desirable international framework for the sound growth of the nuclear
industry, conbined with nuclear non-proliferation.

(10:30 ~ 12:30)

Chairman - T. Ipponmatsu
Senior Advisor
Japan Atomic Power Co.
Vice Chairman
Japan Atomic Industrial Forum

— Lectures —

“The Qutlook for Nuclear Power and Its International Aspects”
— S. Eklund
Director General
International Atomic Energy Agency

“French Atomic Energy Development Program and Concept on International Cooperation”
— A, Giraud
Administrateur Général Délégué
Commissariat & I’Energie Atomique



“Civil Nuclear Power Without Weapons Proliferation”
— C. Walske
President

Atomic Industrial Forum

(13:30 ~ 16:10)

Chairman — H. Murata
Commissioner
Japan Atomic Energy Commission
Vice President
Japan Atomic Energy Research Institute

— Lectures —

“U.8. Non-Proliferation Policy: A Regulatory Perspective”
— R. Kennedy
Commissioner
U.S. Nuclear Regulatory Commission

“Australia and Uranium”
— D. George
Chairman
Australia Atomic Energy Commission

“Nuclear Power Development in Iran and the Concept of International Cooperation”
— A. Etemad
President
Atomic Energy Organization of Iran

“Nuclear Power Development in Japan and International Aspects”
— K. Niizeki
Commissioner
Japan Atomic Energy Commission

(16:20 ~ 18:00) (INTERMISSION)

— PANEL DISCUSSION —

Panelists — M. Popp, Deputy Director General, Dept. of Energy Research
and Technology Development, BMFT, F.R.Germany, and
speakers shown above.



[Session—11]

THE OUTLOOK FOR NUCLEAR POWER AND
ITS INTERNATIONAL ASPECTS

S. Eklund
Director General
International Atomic Energy Agency

The paper reviews briefly the recent evolution of forecasts for nuclear power
capacity in the world and notes the latest downward revisions which have taken
place in some countries.

It contrasts the excellent operating performance of an increaseing number of
nuclear power plants over the last few years with the attitude of some segments
of the general public towards nuclear power.

A comparison is made between the trends of nuclear capital and fuel cycle costs
and those of conventional energy sources. The potentially crucial role of nuclear
power in closing the energy gap opening as a result of a progressive exhaustion of
oil resources is emphasized. A brief review is given of the technical developments
of advanced reactor types and especially of breeders as well as of possible achieve-
ments in the fuel cycle field.

The increasing importance of international co-operation is emphasized and the
present and future role of international organizations discussed in some detail.
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[Session—1]

FRENCH ATOMIC ENERGY DEVELOPMENT PROGRAM
AND
CONCEPT ON INTERNATIONAL COOPERATION

A Giraud
Administrateur Général Délégué
Commissariat a ’Energie Atomique

A number of books and reports devoted to the analysis of future energy needs
were published recently. Almost all of them emphasize of a crisis : production
may not increase enough to satisfy demand; particularly critical appears the
problem of oil supplies.

Global prospects demonstrate that nuclear energy is a must. Even with the
reduced present projections, nuclear energy should contribute for some 1500
MTOE to the world energy needs in 2000, and there is no alternative, but a
reduced economic activity, which would be hard for developing countries.
For countries like Japan and France, which hold but limited energy resources
such a prospect carries much concern. Careful planning of future needs and
supplies is absolutely mandatory. France imports over 100 million tons of oil
which represent an expense of more than 10 billion US dollars, this is a heavy
charge on its economy.

Nuclear energy was the only way to restrict dependency on imports and to

limit expenses in foreign currency. Thus the Government decided to launch

a nuclear program of about 5,000 MWe each year. But uranium itself is a limited
resource and to avoid changing one problem for another one, a large development
effort was carried out in order to turn as soon as possible to fast breeder reactors.

To implement such a program, a strong nuclear industry was needed. For steam
supplying systems it is organized around CREUSOT-LOIRE, one of our main
corporations in the mechanical industry. But the national utility and the CEA
take part in the effort. CEA is a shareholder in FRAMATOME, the NSSS con-
tractor and a momentous R & D program is going to improve the system.

A second engineering corporation NOVATOME associates Creusot-Loire,
Alsthom-Atlantique and the CEA for promotion of breeder reactors.

But the reactor is only a part of the whole nuclear effort, the fuel cycle is even
more impotrant when considering energy supplies. A continuous action was
maintained in order to master all the steps of the fuel cycle. Since the early
days, uranium prospection and mine development was performed at home as



well as overseas. The 1973 oil crisis induced the firm decision to build the
EURODIF enrichment plant, and development of a reprocessing plant for
commercial reprocessing of oxide fuels proceeds at La Hague.

Nuclear energy is a must for many countries and our country is decided to help
other to use nuclear energy. Development of peaceful uses of nuclear energy
carries only a marginal risk of proliferation. But this is a matter so serious that
efforts are deserved to make the system fullproof. Meanwhile there is no
justification to handle in a specific way those parts of the nuclear industry
which do not implicate any specific proliferation risk. Political interference
must thus be reduced to what is justified.

Nuclear weapons can derive from highly enriched uranium or from pure
plutonium. It is highly desirable to dispose of techniques that, while performing
the operation for the peaceful uses of nuclear energy, would not allow the
production of weapon grade materials. This is the aim of the new chemical
process developed by the CEA for enrichment and of various reprocessing tech-
niques now under consideration in the International Nuclear Fuel Cycle Evalua-
tion.

Nuclear energy is necessary to the world energy supply and to economic develop-
ment. Thus, technically advanced countries must not only use it for their own
needs, but also help other countries to take advantage of it. Prevention of pro-
liferation can be insured through development of commercial exchange. It is
quite normal for a country to wish guaranteeing its fuel supplies or to add value
to its uranium exports. But to meet the fundamental objective of economic
benefit means building installations of economical size that can be justified only
in a small number of countries. Others must obtain guarantee through normal
commercial exchange or participation in large projects. Thus the normal
dynamics of economics provide criteria that prevent undue dissemination. Only
a few points need real constraints easy to negociate once the rightful wishes of
countries are recognized.

Through honest international cooperation and increased commercial exchanges,
the world will derive the greatest benefit from nuclear energy, the need of which
grows more and more obvious and frustrations will be avoided, thus staking out
the path to peace.
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CIVIL NUCLEAR POWER
WITHOUT NUCLEAR WEAPONS PROLIFERATION

C. Walske
President
Atomic Industrial Forum

President Carter’s initiatives to slow the spread of new nuclear weapon states
have caused many nations to review their policies regarding nuclear exports. At
the same time forty nations have joined in an International Nuclear Fuel Cycle
Evaluation Program (INFCE), in order to study measures ‘“‘to minimize the
danger of the proliferation of nuclear weapons without jeopardizing energy
supplies or the development of nuclear energy for peaceful purposes.”

A major step has been taken by the London Nuclear Suppliers Group of fifteen
nations in setting guidelines for nuclear transfers. These guidelines — which
must now be placed info effect by each supplier nation acting independently —
set standards for assurances by recipient nations that sensitive technologies and
materials will not be used for making nuclear explosives. IAEA safeguards are
to be placed on all facilities deriving from or using the transferred materials
and technologies. The assurances by the recipient nation do not, however,
include a pledge not to produce nuclear explosives in facilities independent of
the transferred technologies or materials. Nor do the assurances include the
more or less equivalent agreement to place all nuclear facilities in the recipient
country under IAEA safeguards, the so-called “full-scope” safeguards.

Both houses of the U.S. Congress have now passed legislation requiring “full-
scope” safeguards as an eventual prerequisite to U.S. nuclear exports. At this
writing a Presidential signature on the legislation is imminent.

The Carter Administration’s non-proliferation policy has been described by Dr.
Joseph Nye of the U.S. Department of State as six-pronged:

(1) making the international safeguards system more effective by insisting
upon comprehensive safeguards;

(2) self-restraint in the transfer of sensitive technologies and materials that
can contribute directly to weapons until we have learned to make them
more safeguardable;

(3) creation of non-proliferation incentives through fuel assurances and
assistance in the management of spent fuel;



(4) building consensus about the future structure and management of the
nuclear fuel cycle through studies in the International Nuclear Fuel Cycle
Evaluation Program;

(5) taking steps at home to ensure that our domestic nuclear pllicy was con-
sistent with our international objectives:

and, last but most important,

(6) taking steps to reduce any security or prestige motives that state might have
to develop nuclear explosives.

From the viewpoint of those responsible for the development of civil nuclear
power, the new policies, legislation and agreements have much merit, but
unfortunately have also done great harm to civil nuclear programs throughout
the world. Their impact on public opinion has generally been negative, either
arousing unfounded fears associating nuclear power with nuclear weapons, or
instilling suspicions of an attempted hegemony by the U.S. and other large
nations over nuclear energy.

In the U.S. itself, the programs for utilizing plutonium through reprocessing
and the breeder reactor are in total disarray. Plans for major reprocessing
plants in Europe and Japan are now subject to the vagaries of U.S. policy
since no commitments have yet been made to release fuel of U.S. origin to
these plants. Countries with smaller nuclear programs are left uncertain as to
whether they will ever receive support from the supplier nations for the use of
reprocessing and breeder technologies.

In this current, uncertain state of affairs it is now time to address what might
be reasonable, negotiable conditions for the civil nuclear world in the year
2000. If we can set out a generally agreed target, perhaps we can better chart
our course toward it.

Clearly any realistic target depends primarily on voluntary agreements among
sovereign nations. Special inducements may play an important, but secondary,
role. Restraints imposed on one nation by others may be effective in the short
run, but they can be of little use in the long run.

The nuclear world of 2000 must provide an avenue to fulfill the legitimate
nuclear power requirements of all nations. Certainly, ways must be found for
civil nuclear power projects that make economic sense to proceed,



We should consider now that the nuclear world of 2000 will very likely involve
the reprocessing of spent uranium fuel and the recycle of recovered plutonium
to reactors. Measures to protect this recycled plutonium from misuse will be
acceptable provided they give additional protection commensurate with their
cost,

Perhaps it is reasonable to ask nations to forego nuclear projects which are not
in themselves economic, but which increase the world’s concerns over prolife-
ration. These include small scale reprocessing and uranium enrichment plants,
which are often desired for prestige purposes or for learning purposes. In
exchange for such restraint personnel from the affected nations could be given
experience in commercial sized reprocessing facilities. In that way the learning
purpose of small plants could be alternatively satisfied. Unfortunately, there
seems to be no such sensible course open for enrichment technology which has
been kept secret while reprocessing technology was being widely published.

This paper also discusses the advantages and disadvantages of requiring adherence
to the Nuclear Non-Proliferation Treaty, or full scope safeguards, as a prerequi-
site to international nuclear materials or technology transfers, The paper also
discusses necessary assurances for uranium supply, enrichment services and

spent fuel disposal. Finally, institutional and political arrangements that may
prove helpful are considered.
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AUSTRALIA AND URANIUM

D. George
Chairman
Australian Atomic Energy Commission

Australia’s nuclear policy is based on four fundamental considerations, namely:
e the need to reduce the risk of nuclear proliferation;
e the need to supply essential sources of energy to an energy deficient world;

e the need to protect effectively the environment in which mining develop-
ment will take place;

o the need to ensure the proper provision is made for the welfare and
interests of the Aboriginal people of Alligator Rivers Region and of all

other people living in the Region and working in development projects.

This discussion concentrates on the first two points and describes the progress in
the implementation of the Government’s policy in this area.
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NUCLEAR POWER DEVELOPMENT IN IRAN

AND
THE CONCEPT OF INTERNATIONAL COOPERATION
A. Etemad
President

Atomic Energy Organization of Iran

Iran’s decision to enter the nuclear field:

The process of socio-economic development generates an everincreasing need

for a long-term, independent and stable energy policy. The long-term energy

policy of Iran is based on the fundamental consideration outlined below:

a. The rapid depletion of Iran’s oil reserves and the worsening of world oil
supply-demand balance to a critical point in a near future, as well as,

preservation of Iran’s energy independence.

b. Gradual departure from dependency on oil and substitution of fossil fuel
through energy diversification.

¢. Long-term indications of increasing costs of generating energy from
conventional fuels.

d. Increasing complexity and burden of capital formation for the utilization
of advanced energy technologies, such as the nuclear energy.

e.  Active research for long-term alternative source of energy with particular
emphasis on renewable sources.

f. Rapid and sizable use of nuclear energy as the only viable alternative.

The overall objectives of the Atomic Energy Organization of lran:

a. Generation of nuclear energy to provide the base-load electricity need of
the nation.

b.  Securing the long-term fuel needs of Iran’s nuclear energy program.

c.  Utilization of nuclear energy in agriculture, medicine, etc.
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d. Providing the necessary basis for a successful transition to alternative

sources of energy through research and development work and training
of manpower.

e.  Provisions of appropriate regulatory functions for the safe use of nuclear
energy.

Energy requirements of the world: The need and the Challenge

Energy is the most important single factor in the economic life of the industri-
alized and industrializing nations. With everincreasing demand for energy, and
with depletion of world’s fossil fuel supplies at a frightening rate, it is now
evident that most, if not all, of the nations of the world will have to depend
on nuclear power as the only feasible long-term source of energy.

Nuclear technology holds great promise for the developed and developing
world for it can extensively contribute to national development in many
sectors. However, for the world as a whole, and for developing world in
particular, the challenge has not been devoid of various problems and
numerous complexities. Many of such constraints stem from the inherent
nature of nuclear technology; others are the products of international politics
and economics.

The study of problems such as technological complexities of transfer, fuel
cycle, manpower training, safety, safeguard and waste management and
public issues, will give us insight to the very nature of these problems.
Concept of cooperation and the need for an international framework.

a. The need and necessity for cooperation.

b. Framework and grounds within which effective international coope-
ration can be promoted.
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Wednesday, March 15

SESSION 2 — DEVELOPMENT OF FAST BREEDER REACTORS — PROSPECTS
FOR COMMERCIALIZATION (9:00 ~ 12:00)

(INTERNATIONAL PANEL)

Many countries are going ahead with extensive FBR research and development, with
the purpose of ensuring maximum utilization of nuclear fuel resources, etc. Japan’s
experimental FBR, “Joyo,” attained criticality in April, and construction of the
prototype FBR, “Monju,” is due to begin soon., Now is the appropriate time to
discuss FBR development in succession to Monju. In Europe and in the USSR,
commercialization is expected in the near future. Speakers from France and the
USSR, where remarkable progress has been made in developing the FBR, as well as
US and Japanese speakers, will present papers on the present status and future
programs, to be followed by a panel discussion on the timing of the introduction of
FBR into the power system, the economics and role of FBR, and technological
questions. A commentator from Japan is being invited to take part in the discussion.

Chairman — T.Ito
Vice President
Kansai Electric Power Co.

[PANELISTS]

— M. Rozenhole
Director General
NOVATOME

— A.Oyama
Director
Power Reactor and Nuclear Fuel Development Corp. (PNC)
General Manager
Fast Breeder Reactor Development Project, PNC

— N.Krasnojarov
Deputy Director
Scientific Research Institute of Atomic Reactors

— S. Brewer
Director
Office of Planning and Analysis For Nuclear Programs
U.S. Department of Energy

— T. Takaichi
General Manager
FBR Engineering Office
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FBR DEVELOPMENT IN FRANCE
AND PROSPECTS FOR COMMERCIALIZATION

M. Rozenholc
Directeur Géneéral
NOVATOME

A short review of the French energy resources is given concluding that a

nuclear plant program is needed in order to avoid a too large energy dependency
and to improve the balance of payments. The uranium domestic resources are
important but insufficient to cover the foreseeable electric energy needs.

The French policy will increase the incentives for energy saving, and develop
“new energies” as geothermal and solar and to consume as completely as
possible the available uranium in fast breeder plants.

The European Economic Community situation is about the same as the French
situation with some differences on ore resources but not significant on the
long range. The Japanese situation is also comparable and all these countries
have, in fact, a common interest in developing fast breeders.

In France, the Commissariat a I’Energie Atomique, Electricité de France and
the Nuclear Industry have cooperated since the early sixties in the fast breeders
development program.

After the Rapsodie experimental step, the 250MWe Phenix demonstration plant
is the first step of commercialization,

A short description of Phenix is given with the main results obtained since July
1974. A special attention is focussed on the repair of the intermediate heat
exchangers: this operation showed that it is easily possible to work without
special precaution on this pool type reactor component after 2 years of opera-
tion due to the good washing and decontamination process used.

The French prototype for the commercial fast breeder plant, Super-Phenix, was

ordered in March 1977 by Nersa (51% EDF, 33% ENEL, 16% SBK) and is
under construction at the Creys-Malville site.

Now, more than 80% of the orders for parts of the plant have been placed
and the construction progresses satisfactorily.



The industrial organization put in place for the commercial deployment is
already operating for the Creys-Malville plant,

This organization is described and also the links between the industry and the
CEA in charge of research and development.

In 1977, a set of agreements were signed between organizations from continental
western Europe for pooling the know-how, harmonizing the research program,
organizing an industrial cooperation between constructors in the fast breeder
reactors field. These agreements will be a good basis for the commercial deploy-
ment of fast breeder in France, Federal Republic of Germany, Italy, Belgium
and the Netherland. This organization is also prepared to enter into license
agreements and exchange of know-how with any interested party.

In France, the only customer of fast breeder plants will be Electricité de
France. This public utility has shown its interest in the fast breeders since the
beginning of the French program by participating to the Phenix funding and
by adding its own R and D effort to that of CEA.

The working program of Electricité de France for the fast breeder deployment
is based on the use of the whole plutonium built up in its light water reactors
plants already in operation or under construction.

This means that it is possible to foresee a program of orders leading to 8000
to 10000 MWe in operation before 1995,

The preliminary studies of the nuclear boiler for this series of plants are at
their final stage and the design is now beginning for a plant having a power
between 1200 and 1500 MWe,

During the same time, studies are developed for designing plants able to under-
take fabrication and reprocessing of the fuel needed for this first series of
nuclear plants, This design is based on the know-how acquired during the
operation of pilot plants used for the Rapsodie and Phenix fuel cycle and at
the occasion of the reprocessing at La Hague of irradiated fuel from light water
reactors.

A major emphasis is placed in studying what is needed for decreasing the costs
with respect to those of the prototype Super-Phenix and for reaching the
competitiveness for the fast breeder plants.



The development program, the industrial organization, the working program of
plant construction in France show a trend to a commercialization in the next
ten years.
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Wednesday, March 15

SESSION 3 — LWR PLANTS AND FUEL CYCLE QUESTIONS (14:30 ~ 17:30)

In this session there will be an overall review of major technological developments with light
water reactors, the fuel cycle in Japan and overseas, and questions yet to be resolved in this
field. A representative of the electric power industry will discuss the operation of LWR
plants in Japan and measures to improve the availability factor.

A representative of the manufacturers will present a paper on plans for design improvement
and standardization of LWR plants. Another Japanese speaker will deal with technological
progress made in the development of the fuel cycle, especially in enrichment and reprocessing,
aiming to clarify the pattern of future development. A German expert will present a paper on
radioactive waste management.

(LECTURES)

Chairman — T. Yoshioka
Vice President
Japan Atomic Power Co,

Chairman’s Note

“Design Improvement and Standardization of LWR Plants”
- M. Toyota
Director and Assistant General Manager
Nuclear Power Development Operation
Tokyo Electric Power Co.

“Improvement of Plant Factor of the LWR Plants”
(1) PWRs — K. Fujiwara
General Manager
Nuclear Systems Engineering Development and Projects
Department
Mitsubishi Heavy Industries, Ltd.

(2) BWRs - R, Makiura
Director & Group Executive
Nuclear Energy Group
Tokyo Shibaura Electric Co.



Chairman — K. Osumi

President
Sumitomo Atomic Energy Industries

“Present Status of Technological Development in Uranium Enrichment and Reprocessing
in Japan”
— T. Amanuma
Assistant General Manager
Department of Nuclear Fuels Development
Power Reactor and Nuclear Fuel Development Corp.

“Radioactive Waste Management in the Federal Republic of Germany”
— H. Krause
Head
Department of Radioactive Waste Management
Kernforschungszentrum Karlsruhe
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[Session—3]

MANAGEMENT OF RADIOACTIVE WASTES
IN THE FEDERAL REPUBLIC OF GERMANY

H. Krause

Head

Department of Radioactive Waste Management
Kernforschungszentrum Karlsruhe

In the Federal Republic of Germany, at the time being, nuclear power reactors
with a total capacity of about 6430 MWe, a reprocessing plant with an annual
capacity of 40 t/y and plants for the fabrication of LWR-fuels, HTR-fuels and
mixed oxide fuels are in operation besides 2 big and 4 smaller Nuclear Research
Centers. Radionuclides are applied in industry, medicine and research.

The radioactive wastes arising from these activities are treated in such a way that
their volume is reduced to a minimum, the remaining residues are transformed
into solid products well suitable for final disposal and only innocuous amounts
of radionuclides are released into the environment. The radioactive residues are
disposed of in deep geologic formations, thus excluding any contact with the
biocycle.

Radioactive liquid effluents arising from nuclear power stations are deconta-
minated either by chemical precipitation or by evaporation. Water from primary
coolants, fuel storage ponds etc. with low salt concentrations is usually treated
by ion exchange. Low and medium level liquid wastes from Nuclear Research
Centers and reprocessing plants are almost all evaporated. The low and medium
level residues arising from liquid effluent treatment are solidified by mixing with
concrete or incorporation into bitumen. Spent ion exchange resins can alter-
natively be conditioned by incorporation into polystyrene compounds.

A large part of the burnable solid waste is being incinerated. Non-burnable
solid waste is baled, if necessary after cutting into smaller pieces. The solid
waste residues, after treatment, are usually incorporated into concrete.

For the solidification of high level liquid waste, a large R&D program is carried
out. First, a process aiming at phosphate glass beads embedded into a metal
matrix will be actively demonstrated until the mid-eighties. Besides this, also
borosilicate glasses in the form of blocks are developed. For the melting process
electrode heated ceramic melters have been selected. Highly active glass samples
produced in lab-scale have shown good product characteristics.



Wastes such as TBP, a-bearing wastes, tritium, I-129, etc. do still arise in
relatively small amounts. After commissioning of the planned large fuel cycle
park, they will become more important. To cope with the future demands,
R & D programs for the treatment of these types of waste have been started.

For the disposal of the conditioned radioactive wastes residues, rock salt
formations have been selected. In the frame of a large demonstration program
91200 drums with low and 1300 drums with medium level waste have been
disposed of in a former salt mine. The disposal of solidified high level waste is
still in the preparatory stage. A theoretical and experimental program on heat
dissipation and rock mechanics is carried out actually. The development of the
equipment required for the handling is being continued. The first experimental
disposal of high level waste is anticipated for the mid-eighties.
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Tuesday, March 16

SESSION 4 — NUCLEAR POWER DEVELOPMENT AND PUBLIC ACCEPTANCE
(9:30 ~ 12:30)
[INTERNATIONAL PANEL]

Criticism opposing the rapid development of nuclear power is spreading all over the
world, causing delays in the construction of nuclear power plants, This affects the life
of the public from both the political and ecor_iomic aspects. In Japan, the need for
public acceptance is an increasingly sharp issue, and various approaches have been made
to finding a solution, but there are many questions yet unresolved, This session will
enable overseas experiences to be heard, and the present level of public acceptance be
understood. A panel discussion will be held, with participation of experts from F. R,
Germany, Sweden, the U.S, and Japan, dealing with various aspects of public acceptance.
The emphasis will be on how to gain a concensus of public support, Exchanges of
views on common subjects and the strategy to be followed, beyond differences of
social conditions in each country, will be fruitful,

Chairman — Y. Kishimoto
Deputy Chief Editorial Writer
The Kyodo News Service

[PANEL DISCUSSION]

— T. Roser
Secretary General
Deutsches Atomforum,e.V.

— 8. Sandstrém
Secretary
Swedish Atomic Forum

— L. O’Donnell
Assistant to the President
General Atomic Co.

- H. Takahashi
Director
Nuclear Power Division
Agency of Natural Resources and Energy, MITI

— 8. Tawara
Writer
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PUBLIC ACCEPTANCE OF NUCLEAR POWER IN GERMANY

T. Roser
Secretary General
Deutsches Atomforum e.V.

The paper will discuss the reasons, the origins and the actual status of the
debate on nuclear power in the Federal Republic of Germany and will review
the efforts made to gain public acceptance for nuclear power.

Germany is a small, densely populated and highly industrialized country with
little own energy resources. Therefore, nuclear power is a necessity and a reality
which is heavily debated in this country. Arguments, motives, and tactics of

the opposition against nuclear power have evolved over the years.

Local refusal is the oldest and most important opposition. The tactics include
protest rallies, court action, site occupation and lobbying of local politicians.
The motives are more anti-industrial than anti-nuclear-ones,

The environmental movement is devoted, diffuse, and non-violent. The different
groups operate on a national and international level mainly through court
action and political action, up to now without much success.

The extreme left wing opposition is small, well organized, conspiratorial, and
violent. It opposes the capitalist society and attacks nuclear power in order to
create energy shortage and thus a revolutionary situation.

None of the political parties apparently opposes nuclear power. The conditions
they impose upon its use differ, however, considerably. Safety and environ-
mental protection being undisputed priorities, the differences concern the role
of German local government for generation of electricity and the back end of
the fuel cycle.

The trade unions support nuclear power for employment reasons. The general

public, according to opinion polls, favors nuclear power by a comfortable
margin of 2 to 1.



In 1978, the key issue of the nuclear controversy in Germany is supposed to
be the proposed establishment of a nuclear fuel cycle center, comprising
facilities for fuel storage and reprocessing, mixed oxide fuel fabrication, waste
conditioning, and waste storage.

To gain public acceptance for nuclear power, efforts are required from all the
parties concerned, Deutsches Atomforum is attempting to serve as a coordina-
tion center.

Utilities work individually to gain confidence of the surrounding people at
proposed nuclear sites through direct contacts with the local residents and their
representatives by means of public information centers, wide spread INFO
folders, discussions, etc.

On a national level, the utilities are leading public relations campaigns aiming at
transferring the positive public image of electricity to the producers and
distributers of this clean and versatile form of energy.

Members of the German Nuclear Society are encouraged to take an active part
in public discussions and the Forum provides training to nuclear proponents
for public debate.

Some of the major forum members have joined a public information program
on nuclear energy conducted by the Forum which is provided for opinion
leaders and schools.

Government publishes brochures and subsidizes seminars on energy, environ-
ment and related subjects,

A dyed-in-the-wool opponent will never be convinced by the most stringent
arguments in favor of nuclear power. However, public information efforts have
to be continued in order to isolate the opponents, immunize the general public
and stabilize public opinion.



E‘t»y“/;,f/—élj

FERAVICRTDIRFARED T VY I - T o7y

WREFNEEESS
HERE T.n—y—

EHETE, BErMY e 5EFNRERPORKN, BESICHRc>THL, B
FHRECKHT BTN v 2 « T /27222 BAHLDECHEENTHFRCDCTRET 5,

WAV, MEMTAREEOS AETHECHL L, BECLA LY ~BHCIA
ThTuwitw, OO EFARBISRRS AL EE:D Lk, TE Y, BRTCE, <
DrrecBELBELCERSELDER TS, BEIOER, B, B o HEx =
v— P LTE T B,

HRERCLAERL, BLEICEACE LA NERWUEHORBETH S, BIFH
R ESE, BEES, BHER, BFO0BBERCHT LI —EH ST ONE, TOH
BRIEREFNE 50D LATENMCETTHE ) EBIE G,

BHERILEDE, AN - ERIMWTHY 2RABBCE Y Tub, Al 7r —FirE
EEMS RS IORBEDEHE L CERS ICEBHY SV CREEBHE T->Tv 228, HE
FTCOLIAHEVDWRIBL TNV L 5 Th o,

MAERORKERSE, MBSO L ARSI, BEITBH THr, HE XL L %
LEAEHELSGCEHLTUE), 23 4¥ -FRERxEBI L, EGREXA IV HT D CEF
NEBRXHEBL T3,

BEFARBECRE2EFAL TCOAHEBRIELLA G, LRV EREL/LERFNIREOFH K
BLTOLZETEPROBR S T b, 2L BEREF/FUAELPHCER IR T 55
O BFRF ORI L BHEY A 20D, 72 FPreBL IREREMTREBEOENEL
T B,

FHEGIEH LELOBR TR FNREBELXFL w5, —RERW, HHAEw X L,
2 1DHASTRFNREBECHENTH 5,

1978 F i, AWM YDREFNHSFOEERBA, BERHEB IR TR I 1270 .

2 -—OD@HMBchBLEBEbns, By 2 -3 FEHBERBOFE, BLE, B4R



g ks ERIOVCEEYD T F v = VLFEDOLDOBHR THEREINS,
BFNEBCHTETY v 7 - T o7 2y 2% Bhicdit, TATORGRECLHE

NBLBETEH B, HHRIFEFNEEREBL, THREABEREL L CBET > L0080 Tz
BNE&HIE BT NREEFOEZTEMALOA 2L EELB A2 C ARERE

v E— EIORBER, sl T, HBERS IOCESEOREE L L EICE

z:.un

LT %,

THECBEBNEMHE, £FE - -RBARFOREECL T2 ) - TCHBOE T RrsE -
LTOBEBLDOFTBEN A A - P D BEETHLHEC, EELVXAVTPRF + X —r%
BRL TV B,

WHRE-FNFeaO280, AHARCHEBRNWCEMT2L5EMHI N T35, Eﬁﬁﬁm
EFHEFEEcAREROL» I OB E B L Tuw 5,

WWHBELT > T d, A=Fr ) ~F—-EHEHERELYWRE LA, 7Y v 2 .
473 t—Vagry TalaBMLTVE2FEneB88845 5,

WHEREBT R, A ¥, B, ThbaeEETsHHc TR TR REBITL,

-+

k7

F - DOEEEE PR L T\ B,

BELLEFAORNER, BFHeERT2BbY bbb ®d X cBRLC
b, TOEFEZHPRULTCELDI LI CEDL , LidL, A7) o2 -4 07 4 4= 5
ERE, Tho DR E &, —RRREEFNDEOHRcRELISE, €5 L liH

EERT AL CE5BIBALAETRE LS oo,



[Session—4]

THE NUCLEAR SITUATION IN SWEDEN

S. Sandstrom
Swedish Atomic Forum (Safo)

After a short survey of the background to the Swedish nuclear power programme
its development up to to-day’s situation is described. In parallel the develop-
ment of the nuclear debate will be described.

Swedish nuclear work started immediately after the world war Il and Wwith a
rather ambitious R&D programme, aiming at making Sweden independent of
foreign countries in the nuclear field. A Swedish built experiment reactor
started to operate in 1954 and a pilot plant for uranium extraction from
domestic alum-shale was ready in 1956. The first commercial nuclear power
reactor, an ASEA-ATOM, 440 MWe, BWR, started electricity production in
1971 as the first part of a large nuclear power programme which was con-
firmed by the Parliament in 1975, It included 13 reactors, totalling over
10,000 MWe in production 1985.

After the general election in 1976, a new partly anti-nuclear government,
formed by the opposition, came into power which caused a complete change
of the energy policy. Nuclear power was to be abandoned in favour of the so-
called renewable sources. A ‘‘nuclear stipulation law” was instituted and an
energy commission was set up which should work out new plans for Sweden’s
energy supply. The commission has presented part of its work,

In the beginning nuclear energy was looked upon very favourable by the
Swedish citizens but this has gradually changed into a rather strong opposition
mainly based on the environment organizations. The Swedish scientist, Hannes
Alfven, also has played an important role in the anti-nuclear campaign.

Finally some personal views of the future nuclear development in Sweden will
be given.



Ly vs>r—4]
A —5F  rORF HEIE

2Y . =T Y EFNEESE
EBEBE S. ¥ iFRbr—a

AU —FrCETHBEFAFTEOTERC >V IHBE AN CHR, BEKES T TCORF
NEEREAR L CEFHREFOBRRCOD VTHHT 5,

HORKEBETCED bR RY - —F DR HER G, ETFH0FKsT 5B
E%kL{,#Kbﬁb%tR&D%@@TK%ﬁéhto1%4EKQ,H§KEELK
HEFVGEIRYERBL, 19564y, EET7 54> 24 (alunshale) »H DV J > il
M4 my, b« 75 OBERTE O, RYOEEFIE, ASEA-ATOMHED
M4 4 FKWe OBWRTI9TIHELREBEYHB LA, COMEFYE -S&L L Tra g
BARAY « —FrOKRPEARBEFNIREBE W 1975 FHEESTEAREh i, O EK L 3
Y, 19854 A5 1 3%, L0000 FKWe DETFFLEET LI L L T 5%,

1976 EDMRER, HRIAOMHEFNETRE — ML L HBEHEEL, =F ¥
—HEORELTEERF|I R L, VWb s BAEAGRLIERsEBEMNCHEL T, EFH
RBEAWMETARNETCHLB L WISk, [ BFNRERE BT EHE ] nflEs
h, 2V o =Froriry —BHEY R T b i rs —EELNHEX
hic, IEERIT CR T OEEOHREFO—E BB 1,

Y, FEFHTiry ik, BRCEFCHFILVLDLEL bR Tk, FeBER
LR RO ETH, BDLABLCEEED~E BL T sk, AV 2 —F » ORFEE A
YA TA7 N BETEHOoBEREH A B T B,

BHEEAY - ~FTryOFROEFNRFZC 2T, MAHRBELETHR~S,



Oskarshamn 1

» 2
» 3
Ringhals 1
» 2
» 3
» 4
Barsebdck 1
» 2
Forsmark 1
» 2
» 3

MW
net

440
580
1060
760
820
910
910
580
580
900
900
1050

Reactor plant
contractor

ASEA-ATOM
»
»
»
Westinghouse
»
»
ASEA-ATOM
»
»
»
»

GOTHENBURG

Owner

OKG

»

»

State Power Board
»

»

»

Sydkraft

»

State Power Board
»

»

Forsmark
B

o0

STOCKHOLM

3 2 Studsvik
Parviken

Start of regular
operation

1971
1974
?
1976
1975
19787
1979?
1975
1977
1978?

1979?
?



L4VHS TVHIN3TD
H31SINVO ILSYM HOd L4VHS LHOdSNVYHL
IOVHOLS JLVINILIN

JOVHOLS 3LVIAIWEILNI
NOILV1S NOILVINSdVINI ANV NOILd303Y

= N M < W0

ALINIOVd 3DOVHOLS F1LVINILTIN




RECEPTION AND
ENCAPSULATION
STATION

INTERMEDIATE
STORAGE FACILITY

TRANSPORT SHAFT CENTRAL SHAFT

FOR ENCAPSULATED
CYLINDERS

£
[

$TO ULTIMATE STORAGE

INTERMEDIATE STORAGE FACILITY



[Session—41]

NUCLEAR POWER IN THE UNITED STATES:
THE SCOPE AND TREND OF THE NATIONAL DEBATE

L. O’Donnell
Assistant to the President
General Atomic Co.

The nuclear debate in the United States, now almost a decade old, is part of the
larger political tapestry of recent United States history. The debate began in
hearings before Atomic Safety and Licensing Boards as largely local land use and
zoning opposition to the siting of nuclear power plants. Various observers have
linked antinuclear politics to an extension and outgrowth of the participatory
democracy of the civil rights and antiwar movements in the United States during
the decade of the ‘60’s and early “70’s. As the “70Q’s progressed, nuclear opponents
were joined by many from the growing environmental movement. Ralph Nader
identified nuclear power as a consumerist and campus issue, and local zoning
interests gave way to broad charges of *“‘concern” for radiological health and
safety. The core meltdown, Price Anderson, and waste disposal became pre-
ferred issues. Nineteen seventy-six was the year of the referendum when the
nuclear critics were rejected in seven states, representing 20 percent of the
population, by a 2-1 margin. Their constituency was shown to be both thin

in numbers and narrowly based within the political spectrum. The safety issue
receded ; the Price Anderson issue never caught on. The waste issue turned out
to be the best one the nuclear opponents had and they are continuing to pursue
it.

The return of the liberal intellectuals to government in the Carter Administration
after almost a decade of self-isolation from Viet Nam and Watergate has also
brought with it a reappraisal of the nuclear option - - an internalized nuclear
debate which is not so much whether nuclear power goes ahead, but how and at
what rate. The critical consideration here is proliferation. The Congressional
view has been different from the Administration’s and more pronuclear. The
politics of nuclear power have given rise to a significant pronuclear coalition
movement made up of the labor, the business, the minorities and other groups.
The economy/fjobs issue is the most difficult one for the critics.

It is now apparent, however, that the nuclear controversy is just the cutting
edge of the much broader energy debate which really is about the future of the
society we are to live in. Growth is the key issue with the ““hard” and “soft”
energy technologies subordinate to it. The debate appears to be spreading



throughout the prosperous nations of the world calling into question both the
social value and the moral justification for the creation of wealth itself.

So long as deprivation continues to exist broadly on a planetary basis, the
creation of wealth is an essential human obligation. Political stability in a world
where nuclear arms exist requires it. Our obligation therefore to pursue the
nuclear debate successfully is a very high one in which we cannot let ourselves
fail.
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Tuesday, March 16

SESSION 5 — NUCLEAR DEBATE — SAFETY OF REACTORS (14:00 ~ 17:00)
[PANEL DISCUSSION]

One factor involved in getting public support for atomic energy development is the
lack of agreement among nuclear scientists and engineers. Opinions differ on reactor
safety, nuclear administration, reprocessing, plutonium recycling, radioactive wastes, net
energy analysis and other points, What is needed is a symposium where experts can
continually compare notes fairly and freely from the scientific point of view. In this
session, “‘engineered safety of the reactor,” which can be called the very nub of
nuclear disputes, will be dealt with in order to identify differences of concepts among
experts, and to discuss questions on specific subjects, such as “How safe is safe
enough?”, etc. It is desirable that such challenges as these should be continually made
and met. By the exchange of expert opinions, constructive debate will contribute to
the welfare of the people.

Chairman — S, Shibata
Professor
Kyoto University
Director
Research Reactor Institute

Panelists — M. Hattori
Assistant Professor
Rikkyo University (St. Paul University)

— M. Nozawa
Head
Division of Safety Engineering
Japan Atomic Energy Research Institute

— Y. Togo
Professor
University of Tokyo

— T, Tsuchida
Assistant Professor
Kyoto University



I1.

I11.

[Session—ﬁ

U. S. NON-PROLIFERATION POLICY:
A REGULATORY PERSPECTIVE

R. Kennedy

Commissioner

Nuclear Regulatory Commission
U.S. A.

Introduction. The challenge of reconciling the increased use of nuclear
energy with the risks of nuclear proliferation must be met if this energy
source is to realize its potential as a principal component of the world’s
future energy resources. The perceived concerns of the public over the
dangers of nuclear energy must be alleviated. The regulation of nuclear
exports is an important aspect of U. S. non-proliferation policy.

U. S. Non-Proliferation Policy. The key question confronting the new
Administration over a year ago was how to make nuclear power available to
meet world energy needs without simultaneously accelerating the spread of
nuclear weapons capabilities. The potential spread of sensitive facilities
which could provide ready access to weapons-usable material was cited as

a special source of proliferation concern. In this regard, the Nuclear
Regulatory Commission recently decided to terminate further work on the
Generic Environmental Statement on Mixed Oxide Fuel. This decision will
be reexamined after completion of the ongoing domestic and international
studies on alternative fuel cycles. U. S. non-proliferation policy includes a
system of incentives designed to remove the motivation to acquire sensitive
facilities, e.g., expanded enrichment capacity, international fuel bank, and
limited return of spent fuel to U. S. To give effect to our policy, we are
employing two vehicles: the International Fuel Cycle Evaluation and the
recently enacted Non-Proliferation Act of 1978.

Non-Proliferation Act of 1978. The law seeks a balance between policy
imperatives and need for U. S. to be perceived as a reliable supplier. It
established new controls and criteria for enrichment and reprocessing, and
sets out stringent new requirements that must be incorporated in new or
amended agreements for cooperation. It also directs the President to begin
renegotiating immediately on existing agreements to incorporate these new
requirements. The Administration’s policy of providing incentives is
reflected in the Act’s provisions dealing with a proposed international fuel
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authority and the possibility of foreign investment in new U. S. uranium
enrichment facilities. The legislation specifies six immediately applicable
export criteria which must be met before an export can be approved.

A seventh, full-scope safeguards, will take effect in eighteen months. The
President, subject to congressional review, may waive the latter in
extraordinary circumstances.

Role of the Nuclear Regulatory Commission. Although its primary
responsibilities relate to domestic regulation, the NRC is also responsible
for licensing nuclear exports. It must find that the issuance of an export
license will not be inimical to the common defense and security. The
Commission gives great weight to the views of the Executive Branch on the
national security and foreign policy implications of proposed exports.
Under the new non-proliferation legislation, the President can veto,
subject to congressional review, a negative NRC decision if he find that
withholding the proposed export would be seriously prejudicial to the
achievement of U. S. non-proliferation objectives, or would otherwise
jeopardize the common defense and security. The Act mandates
expeditious processing by the Executive Branch and the Nuclear Regulatory
Commission on export license applications.

Conclusions. It is essential that all concerned nations work together to
establish a consensus on the modalities of a viable international nuclear
economy. Such a consensus must reflect the need of other nations to have
an uninterrupted supply of nuclear fuel.



FRENCH ENERGY DEMAND AND DEPENDENCE

(Session—2)

Slides of Mr.M. Rozenhole

FRANCE 1976 1985 2000
- Total energy demand (106 TOE ) 175 235 340
- Internal production (106 TOE ) 40,4 84 140
nuclear energy share : 3,5 56 110
- Dependence 77 % 64 % 59 %
NOTE : without nuclear : 79 % 88 % 91 %
FIGURE 1
ENERGY DEMAND AND DEPENDENCE OF THE MCONTINENTAL EEG" ()
CONTINENTAL EEC 1976 1985 2000
~ Total energy demand (106 TOE) 704 984 1300
- Internal production (106 TOE) 264 370 500
nuclear energy share : 12 125 250
- Depend ence 63 % 62 % 61 %
NOTE : without nuclear 64 % 75 % 8 %

(%) BELGIUM - FRANGCE - FEDERAL REPUBLIC OF GERMANY - ITALY - NETHERLANDS

FIGURE 2
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KNOWN  AND PROBABLE ADDITIONAL URANIUM RESERVES (AT 50 $/1b)
OF FRANGCE AND "CONTINENTAL EEC"

- Continental EEC own territory 120,000 tons

(FRANCE : 95,000 tons)

- Continental EEC controls, through
mining participations abroad (mainly

Africa) an extra 110,000 tons
(FRANCE : 60,000 tons)

- Total 230,000 tons
(FRANCE : 155,000 tons)

FIGURE 4




FAST BREEDER TYPICAL DATA

1 - ENERGY WORTH OF URANIUM USED IN EBR.s

THE 95,000 TONS URANIUM IN THE FRENCH SOIL REPRESENT
1,000 YEARS OF THE PRESENT FRENCH ANNUAL OIL DEMAND

5,000 TONS URANIUM = NORTH SEA OIL

- THE PRESENT DEPLETED URANIUM FRENCH INVENTORY
MAY FEED FOR 30 YEARS A FBR CAPACITY OF

50,000 MWE

THE 80 TONS OF DEPLETED URANIUM USED AS A BALLAST IN A FRENCH
TRANSOCEANIC SAIL BOAT

REPRESENT 1 YEAR
OF THE PRESENT FRENCH ANNUAL OIL DEMAND

2 - PU ENERGY CONTENT WHEN USED IN A FBR PLANT (1)

-1 TON PU = 1,200,000 TONS OF OIL
PLUS
(1 + G) TON NEW PU

G = BREEDING RATIO

3 - PHENIX ENERGY GENERATION AND FUEL CONSUMPTION

- ON JANUARY 31, 1978, PHENIX HAS GENERATED

3.7 BILLION KWH NET ELECTRICAL

EQUIVALENT TO : 750,000 TONS OF OIL
AND BURNT : 600 KG OF NATURAL URANIUM

(A PWR WOULD HAVE BURNT: 60,000 OF NATURAL URANIUM )

(1) In equivalent Pu 239

FIGURE 5



tEnergy content of main fuels

Quantity of raw materiol required to generate 1TWh (10°kWh )

oil fired plant: 222000t-24010h7ES
\4

gas - grophite 35 t natural Uranium187 m?

| N\

HWR: 17t natural Uranium 031 m°

/

PWR 26t notural Uranium 1,4 m? (4t enriched Uranium at 3,25%
i

@ FBR:0,25¢ dept/ted Uranium - 002 m®

FIGURE 6
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BALANCE, IN TONS OF. EQUIVALENT Pu 239,

OF 30 YEARS OF OPERATION OF A 1400 MWE FBR

N
INPUT

1st load (*) and reloads - 45,8 tons

OUTPUT

Recovery of reloads and of end-of-life

core + 52,9 tons
BALANCE + 7,1 tons
(*) : 1st load = 3,3 tons
FIGURE 7

PHENTZX PLANT

- -

PERFORMANCES
MAXIMUM THERMAL POWER MW
MAXIMUM GROSS ELECTRIC POWER MW
MAXIMUM NET ELECTRIC POWER MW

OPERATING PERFORMANCES FROM 1974, JULY TO 1976, JULY

NUMBER OF GROSS KWH GENERATED 2 985 000

NUMBER OF NET KWH GENERATED 2 781 421

LOAD FACTOR %

NUMBER OF E.F.P.D.

MAXTIMUM BURN UP REACHED MWD/T 66
FIGURE 8
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PHENTZX PLANT

-

WASTES AND RADIOLOGICAL EXPOSURES FROM 1974, JULY TO 1976, JULY

GASEOUS WASTES RELEASED ALLOWED
(XENON 135 EQUIVALENT)

TOTAL CURIES 435 170 000
AVERAGE/DAY CURIES/D 0,6 230
MAXIMUM/DAY CURIES/D £ 3 230

LIQUID WASTES (1)
VOLUME M3 530
ACTIVITY CURIES 31
AVERAGE 1RRADIATION DOSES TO OPERATOR
RFFECTIVE MREM/YEAR 10
ALLOVED MREM/YEAR 5 000

(1) THESE WASTES, PRODUCED BY IRRADIATED FUEL ASSEMBLIES WASHING
BEFORE DISMANTLING, ARE REPROCESSED AT MARCOULE CENTRE.
THE ACTIVITY RELEASED AFTER REPROCESSING 1S 103 TIMES LOWER.

FIGURE 9

PHENTX PLANT

NUMBER OF GROSS KWH GENERATED 581 390 000
GASEQUS WASTES RELEASED ALLOWED
(XENON 135 EQUIVALENT)
TOTAL CURIES 225 124 000
AVERAGE PER DAY; CURIES/DAY 0,42 230
MAXIMUM PER DAY: CURIES/DAY < 1 230
LIQUID WASTES SENT TO REPROGESSING
VOLUME M3 1 580
ACTIVITY CURIES 397
FIGURE 11



BEFORE REPAIRING AFTER REPAIRING

SECONDARY
SODIUM INLET
SECONDARY %
SODIUM OQUTLET 7
SLAB
ROOF :f;ﬁ
SODIUM o _
1 LEVEL ==— ~F
£
£
(]
Q
wn
- PRIMARY
SODIUM INLET 'E:ZiJ
__», PRIMARY
~ SODIUM OUTLET

PHENIX INTERMEDIATE HEAT EXCHANGERS

FIGURE 10
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PHENTIX PLANT

IRRADIATION DOSES TO OPERATOR FROM 1976, JULY TO 1977, JULY :

AVERAGE DOSES MREM/YEAR 40
MAXIMUM DOSES (1) MREM/YEAR 1 800
ALLOWED DOSES MREM/YEAR 5 000

(1) ONLY 5 OPERATORS REACHED AN IRRADIATION DOSE BETWEEN 500 AND 1800 MREM/YEAR.

FIGURE 12

A FEW CHARACTERISTICS OF SUPER PHENIX 1

NOMINAL THERMAL POWER MW 3 000
NOMINAL GROSS ELECTRIC POWER MW 1 240
NOMINAL NET ELECTRIC POWER MW 1 200
NUMBER OF PRIMARY PUMPS 4
NUMBER OF INTERMEDIATE HEAT EXCHANGERS 8
PRIMARY SODIUM FLOW RATE KG/S 18 000
PRIMARY SODIUM TEMPERATURE

CORE INLET °C 395

CORE OUTLET °C 545
NUMBER OF SECONDARY CIRCUITS 4
NUMBER OF STEAM GENERATORS 4
SECONDARY SODIUM FLOW RATE KG/S 13 000
SECONDARY SODIUM TEMPERATURE °C 525 - 345
MAIN VESSEL DIAMETER M 21
MAIN VESSEL CLOSING SLAB THICKNESS M 2,9
INTERMEDIATE HEAT EXCHANGER LENGTH M 19
PRIMARY PUMP DIAMETER M 2,5
SECONDARY SODIUM PIPING DIAMETER M 0,7 and 1

FIGURE 13



TOME

NPOWE

» 700 PEOPLE

o ABOUT 300 ENGINEERS (250 GRADUATES), 11 YEARS
AVERAGE NUCLEAR EXPERIENCE

CAPITAL

10,032,000 FRENCH FRANCS, SHARED AS FOLLOWS ¢

. CREUSOT LOIRE s 36
« CEA HEE
. NEYRPIC (1) 2 15 ¥

o ALSTHOM ATLANTIQUE = 1S5 7

(1) = NEYRPIC : 65°/° CREUSOT LOIRE
359/ ALSTHOM ATLANTIQUE

FIGURE 14
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