3

HHHIRTHTHIN R

|

14

O
%

s e O T BT R H TGS

The 14th JAIF Annual Conference
Abstracts

R e T R R S T T H TR

March 10~12, 1981

Nihon Toshi Center Hall, Tokyo

HoA BTN g A W

glIIIlIIHIIIII|IIIHIlIIllIlHIHII|HIH|IIlI|II|l||||I|||||||||I||IIIIHIIHIIHIIII!IIIIIIHIIIIHHIIHIIIIIIIIIIE
= JAPAN ATOMIC INDUSTRIAL FORUM INC. =
5 =

R T T R T THTHT I

=

SRR




BlAAREERKNREREELTELS

(B - 350
B o—  BARES— AR &

¢ IR ()

B RAET R () TR
B R

% B RAUersdE

WOm ¥ S R O ST

bW B AR A AR
WoB M GERSETE W) SRR

A7 R BRPssY =T v () HE
WoE B OUAeREBREE
Ol F R AERAYES 5K~

S B % B WHF - SRR
R S P e

@ o AR

O Rl SEE T G R AR

XA
it
THY

B OIE 8 RUED R BB

£ &  HABABHEERER

oA B B A G EBEH

&M OIE —  REES (R AR
Grr--s-) B 8 O REEANTE T RERE

BoE B B SEEEEREE- X - TRE BB HAE

(% #® k ” W5 6451 A XD )
IEB BRI R

o
5
_%I;Er
i
©




Chairman K. Ohgi

Members

Observers

J. Aoi

N. Amano

S. An

T. Asada

K. Hashimoto
K. lida

T. Ikeshima
T. Ikuta

E. Ishihara
H. Kakihana
Y. Kanaiwa
K. Kawakami
H. Nagahashi
5. Nagaoka
H. Sasao

T. Tanaka

Y. Tanaka
M. Toyota
H. Urata

S. Yoshida
T. Ishiwatari

K. Kodama

(H. Takahashi

A. Yatabe

Members of the Program Committee

for the 14th JAIF Annual Conference

(in Alphabetical Order)

Chairman, Japan Nuclear Fuel Service Co., Ltd.

Director and Groups Executive of Nuclear Energy Group
Toshiba Corp.

Vice President, Japan Atomic Energy Research Institute
Professor, University of Tokyo

Managing Director, Japan Atomic Power Co., Ltd.

Managing Director, JGC Corp.

Senior Managing Director, Kansai Electric Power Co., Ltd.

Vice President, Sumitomo Metal Industries, Ltd.

President, The Institute of Energy Fconomics

President, FBR Engineering Co., 1td.

Director, The Institute of Plasma Physics of Nagoya University
Vice President, Power Reactor and Nuclear Fuel Development Corp.
Professor, Kanagawa University

Executive Director, The Federation of Electric Power Companies
News Commentator, NHK (Broadcasting Corp. of Japan)
Professor, Nihon University

Managing Director, Mitsubishi Heavy Industries, Ltd.

Vice President, Shikoku Electric Power Co., Ltd.

Managing Director, Tokyo Electric Power Co.

Managing Director, Hitachi, Ltd.

Executive Vice President and Director, Chubu Electric Power Co.

Director General, Atomic Energy Bureau
Science and Technology Agency

Councillor, Director-General’s Secretariat
Agency of Natural Resources and Energy
Ministry of International Trade and Industry

Ditto; Since January 1981)

Director-General for Scientific and Technological Affairs
Ministry of Foreign Affairs



Favan

1 48 R EFRXKE
(%8 TRL¥-RLEBMERETNELEOED

bR EOBY NEEE, MBICEFL R MEAFBL, o xrx—
B OEHEEZHANF L LT, TOHMBRIGL 2D 5, Lo L, FIMMME
DAL, PRBBIC ST 2EEHSORIICHE S GuttiEOH
BEIb, bREOAELFEEEL I A F—HBREK LR L—FT
DY, ABROcF ¥ PR T D2 0AMAE 2 v ¥ —BIE &
Wb ENREF I Tn 5,

—WL AKX - OWMHARGENTLEEHEFROP TR I AbRETH,
Mk OEREBFOLEL M50, AMKREIETFE 2 5T 5380 %
FERELT, BFNIRERRBECHBO TKE WEERBE LN TNWE, TO
¥, BWART I X -REICE, CTEELZSH 10 ERICET IRE
OHEARBICILKT BT ERBETHLY, ChErERILIALDIL, *
T, BROZEGEEZHVE T L LI, BEFHREImEECHT CH
ERBEEZEBLATRET Z 5% W,

BFNEENEECENEELL, FRo = F v ¥ —-BRICHET KD
TOHEBEIG L TWLS kb CE, ORI, BEMEREDEEL L E LE
BB Y A 2 o P EEMEPSOFB B BN E AW CEELT 5
CENBETD DL BT NEELCETLINOOBNEEBOERIEF
NIRRT LEROEH+BLIEBR L% b0

¥, BEBEBRE YA 2408 M(INFCE) offsakc &%, BRI+ H
SERMAANERICHRBL S 5L 9%2%E LWEEBESE28WT, EFHH
FreBEENOICRRT L 2D ICH, SEEMZ L RIChEE &R HERM
O8O BIREAE & BRBH s H P LETH D,

AREKTH, RO IV XL LRELHRT L 0CE S BELR
leK7251980 FMk, FFNEELREITORENERET L, A
NOBFMFRIC L o CHEBREOMBUE L R T R0 OB ATHmETo>C & &
L% o




BASIC THEME:

ENERGY SECURITY AND THE ROLE OF THE NUCLEAR
POWER INDUSTRY

A quarter of century has passed since the Japanese nuclear power industry began its
development activities. Today, that industry is steadily responding to the expecta-
tions that the nation has placed upon it as one of the main providers of electric
power. On the other hand, the global energy situation is increasingly severe owing
to the price hike of crude oil as well as the international conflicts in the Middle
East. Thus, concentrated efforts are expended by various nations of the world to
develop alternative sources of energy.

In Japan, whose dependence upon overseas primary energy resources is the highest
among the industrially advanced countries, a very heavy responsibility has been
placed upon nuclear energy as a means of alleviating the dependence of the national
economy upon o0il, so as to ensure stable development of the economy. This means
that during the coming decade, which is a crucial period in the alternative energy
development, it is necessary to expand drastically the percentage the nuclear power
generation occupies in the total installed generating capacity. Two things are needed
to take place for this; first of all, the rapid formation of a national consensus in
favor of such a development, and secondly, effective measures to promote the
siting of nuclear power plants.

For the nuclear industry to operate effectively in order to meet the future energy
needs, nations involved must deal with their common tasks of establishing nuclear
fuel cycle that encompasses reprocessing of spent fuel and management of radio-
active wastes, and of continuing to develop such advanced power reactors as the fast
breeder reactor. The accumulation of such efforts and achievements on the part of
the nuclear industry will no doubt serve as a foundation upon which the public
trust for nuclear power development can be built.

Moreover, promotion of understanding and positive cooperation among advanced
nations as well as between those and less developed nations are necessary in order
to create a desirable international climate of opinions in which the peaceful uses of
nuclear energy can develop steadily in accordance with the conclusions reached in
the International Nuclear Fuel Cycle Evaluation (INFCE) studies.

At this conference, active exchanges of opinions will be made among the experts
coming both from abroad and Japan, who dilligently search for the solutions of
various problems, to the end that the nuclear industry should fully play its role
in the 80’s for maintaining the future world energy security.
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14th JAIF ANNUAL CONFERENCE

PROGRAM

Date:  March 10 (Tue.) ~ 12 (Thu.), 1981
Place:  Nihon Toshi Center Hall, Tokyo

Basic Theme:  Energy Security and the Role of the Nuclear Power Industry

Tuesday, March 10

(Morning)

OPENING SESSION (9:30 ~ 12:15)

Chairman: S. Nagano President

The Japan Chamber of Commerce & Industry
Chairman of Council
Japan Atomic Industrial Forum

9:30  Opening Remarks by Chairman of the Conference Program Committee
— K. Ohgi Chairman
Japan Nuclear Fuel Service Co., Ltd.
9:50  JAIF Chairman’s Address
— H. Arisawa Chairman
Japan Atomic Industrial Forum
10:20  Address by Chairman of the Japan Atomic Energy Commission

— 1. Nakagawa Chairman
Japan Atomic Energy Commission
Minister of State for the Science and
Technology



— Special Lectures —

Chairman: A. Matsui President
Japan Atomic Energy Relations Organization
Vice Chairman
Japan Atomic Industrial Forum

10:45  Nuclear Power — The Challenge of the 1980

— 8. Eklund Director General
International Atomic Energy Agency

11:30  Energy and U.S. Global Strategy

— D. Abshire Chairman
Center for Strategic and International Study
Georgetown University
U.S. A.

< INTERMISSION (12:15 ~ 14:00) >
(Afternoon)

SESSION 1 — ENERGY SECURITY AND NUCLEAR POWER (14:00 ~ 18:00)

Chairman: T.Wakabayashi President
Tohoku Electric Power Co., Inc.

14:00  Energy Security for Japan

-- G. Hiraiwa Chairman
Federation of Electric Power Companies
President
Tokyo Electric Power Co., Inc.

14:40  Perspectives of Nuclear Industry in France

— G. Vendryes Director
Applications Industrielles Nucleaires
Commissariat a PEnergie Atomique
France



15:20

Energy Situation and Nuclear Power Development in the Philippines

— Z. Bartolome Commissioner
Philippine Atomic Energy Commission
The Philippines

Chairman: K. Miyazaki President
Asahi Chemical Industry Co., Ltd.

16:00  Energy Problems and the Role of Nuclear Power in Brazil
— H. Carvalho Chairman
Comissao Nacional Energia Nuclear
Brazil
16:40  Role of Nuclear Power in Korea
~ Y. Lim Standing Commissioner
Korea Atomic Energy Commission
Republic of Korea
17:20  U.S. Energy Policy and Nuclear Power Development
— S. Rosen Director
International Nuclear Program
Department of Energy
U. S A,
CHAIRMAN’s RECEPTION (18:30 ~ 20:00) Industry Club of Japan, 3rd Floor
Wednesday, March 11
(Morning)

SESSION 2 — INTENSIVE DEVELOPMENT OF NUCLEAR POWER

(9:00~ 12:00) '

Chairman: H. Ohbori President
Kyodo 0Oil Co., Ltd.
Acting Chairman
Electric Power Resources Development
Cordination Council

,._137‘




- Key Note —

9:00  For Further Development of Nuclear Power

— What should be done for making national consensus and promotion of siting —

— S. Inaba

Chairman
Japan Industrial Policy Research Institute

< INTERMISSION (10 min.) >

9:50 [PANEL DISCUSSION]
Panelists: — M. Hika

S. Inaba

[

T. Kajiki

- K. Oikawa

!

— H, Sasao

- M. Takahashi

— K. Suchi

President
Federation of the Kansai Housewives’
Association

Chairman
Japan Industrial Policy Research Institute

Vice President
Kansai Electric Power Co., Inc.

Adviser
The National Federation of Fisheries
Cooperative Associations

Professor
College of Industrial Technology
Nihon University

Assistant General Secretary
Japanese Confederation of Labor (DOMEI)

Councillor
Fukui Prefecture

LUNCHEON (12:20 ~ 14:15)

Remarks: R. Tanaka

Special Lecture:

~— K. Imanishi

Royal Hall, Akasaka Prince Hotel

Minister of International Trade and Industry

Human Evolution and Science and Technology

Professor Emeritus
Kyoto University

— 1 4 —




(Afternoon)

FILMS (13:00 ~ 14:10) Conference Hall

* Nuclear Power and the Sea — in Japanese —

(Co-existence of nuclear power station and fisheries is described)

* Super-Phenix — in English —

(Construction experience of commercial fast breeder reactor in France)

« Somewhere in the World Now — Energy and Citizens — — in Japanese —

(Energy policies and energy development of the world are reported)

SESSION 3 — EXPANSION OF THE NUCLEAR INDUSTRY (14:30 ~ 17:30)

14:30

14:50

15:15

Chairman: T. Tajima Vice President

The Industrial Bank of Japan

— Key Notes —

Current Problems and Future Prospects of Nuclear Industry

— 8. Saba President
Toshiba Corporation

— M. Segawa President
Power Reactor and Nuclear Fuel Development
Corp.
< INTERMISSION (5 min.) >
[PANEL DISCUSSION]
Panelists: — 1. Hori Vice President
Tokyo Electric Power Co., Inc.
— T. Ishiwatari Director General
Atomic Energy Bureau
Science and Technology Agency
— R. Makiura President

Japan Nuclear Fuel Co., Ltd.

Technology Development and Industrialization of Advanced Reactors and Fuel Cycle



— K. Oshima Professor
Faculty of Engineering
University of Tokyo

- §. Suenaga Vice President
Mitsubishi Heavy Industries, Ltd.

— H, Takahashi Councillor, Director-General’s Secretariat
Agency of Natural Resources and Energy
Ministry of International Trade and Industry

1

H. Urata Managing Director
’ Hitachi, Ltd.

Commentators:

I
i

A. Benmergui  Deputy Director
Alpes Lyon’s Engineering of Construction
Department of EdF

France

D. Couchman Senior Vice President
NUS Corporation
U.S. A,

Thursday, March 12

(Morning)

SESSION 4 — INTERNATIONAL PERSPECTIVE OF NUCLEAR ENERGY
DEVELOPMENT (9:30 ~ 12:30) '

Chairman: . Kakihana Director
Institute of Plasma Physics
Nagoya University

9:30  [INTERNATIONAL PANEL DISCUSSION]
Panelists: — Z. Bartolome Commissioner
Philippine Atomic Energy Commission

The Philippines

~16 —



|

H. Carvalho Chairman
Comissio Nacional de Energia Nuclear
Brazil

S. Eklund Director General
International Atomic Energy Agency

!

l

H. Marshall Senior Deputy Assistant Secretary
Department of State
U.S.A.

— M. Popp Deputy Director General
Department of Energy Research and
Technology Development
Federal Ministry for Research and Technology
F. R. Germany

!

S. Tamiya Managing Director
Japan Nuclear Fuel Service Co., Ltd.

!

G. Vendryes Director
Industrial Nuclear Applications
Commissariat 4 'Energie Atomique
France

[

A. Yatabe Director-General for Scientific and
Technological Affairs
Ministry of Foreign Affairs

(Afternoon)

SESSION 5 — TOWARD ESTABLISHING THE BACK-END OF NUCLEAR FUEL
CYCLE (14:00 ~ 17:00)

Chairman: H. Murata Special Advisor to the President
Japan Atomic Energy Research Institute

14:00  Policy and Development of Reprocessing of Spent Nuclear Fuel and High Level
Radioactive Waste Management in the Federal Republic of Germany

— C. Salander Vice President
Deutsche Gesellschaft fir Wiederaufarbeitung
von Kernbrennstoffen mbH (DWK)
F. R. Germany



14:30

— J. Lavie

The Long Term Industrial Management of Radioactive Wastes in France

Director

National Agency for Management of
Radioactive Wastes (ANDRA)

France

< INTERMISSION (5 min.) >

15:05  [PANEL DISCUSSION]

Panelists: — Y. Kanaiwa

— J. Lavie

— A, Nomura

— C. Salander

- T. Shimamura

Vice President

Power Reactor and Nuclear Fuel Development
Corporation

Director

National Agency for Management of
Radioactive Wastes (ANDRA)

France

Senior Managing Director
Japan Nuclear Fuel Service Co., Ltd.

Vice President
Deutsche Gesellschaft fiir Wiederaufarbeitung

von Kernbrennstoffen mbH (DWK)
F.R. Germany

Commissioner

Japan Atomic Energy Commission

— E. Wiggin Executive Vice President
Atomic Industrial Forum
U.S. A,
Technical Advisor:  Yuzo Endo

Simultaneous Interpreters:

Chuta Funayama
Emiko Magoshi
Akiko Ono

Kayoko Shigematsu
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Tuesday, March 10

Opening Session
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[Opening Session]
NUCLEAR POWER — THE CHALLENGE OF THE 1980’S

S. Eklund
Director General
International Atomic Energy Agency

Under the assumption that peace will prevail during the 1980’ an attempt is made
to forecast the development of different elements in the nuclear power cycle,
especially the use of nuclear power reactors.

For the first half of the decade the conclusion is that through a considerable effort
in a number of countries the peaceful uses of nuclear energy will expand further.
Even if disturbing trends are apparent in some OECD countries with regard to
public acceptance of nuclear power, the momentum already gained and the
inertia existing make it possible to forecast with a rather high degree of accuracy
the expansion which will occur during the first five years leading to a generating
capacity of nuclear power of approximately 300 GW by 1985.

A realistic evaluation of the development to be expected for the years 1986 — 90
is much more difficult to make but the conclusion is that after a nuclear generating

capacity of ca. 459 GW has been reached in 1990 the program in the early nineties
will be limited in scope.

Important events during the decade will be the 1982 IAEA international conference
on three decades of nuclear power now under consideration by the IAEA’s board
of governors, the 1983 UN conference for the promotion of international co-opera-
tion in the peaceful uses of nuclear energy. the IAEA international conference on
radioactive waste management in 1983 and the probable third and fourth NPT
review conferences in 1985 and 1990, respectively.

Accidents in the nuclear field will be unavoidable in the future as in all other sectors
of advanced technology, but the confidence that the consequences can be kept
limited is increasing.

The TAEA international conference on current nuclear power plant safety issues in
Stockholm showed that risks are on an acceptable level and that no change in
safety philosophy is needed. Consequences to be drawn from the TMI experience

indicate that the economic losses, unfortunately, can be very severe, even without
any damaging impact on the environment.



Through a continues improvement of reactor safety in general and special circum-
stances inherent in small units, it is not excluded that small and medium sized
reactors will find a market in some countries also for simple district heating purposes
whereby the otherwise weak market for the nuclear industry would be strengthened.

Another talks will be the further development of breeder reactors in order to achieve
economic competitiveness,

Parallel with the use of nuclear power during the decade will be developments
accommodating the fuel cycle to the actual needs. Important elements are repre-
sented by uranium production and enrichment, spent fuel storage, reprocessing and
waste storage.

International cooperation including safeguards may facilitate international trade
encompassing the move of fuel or waste across borders.
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[Opening Session]

ENERGY AND U.S. GLOBAL STRATEGY

D. Abshire

Chairman

Center for Strategic and International Study
George Town University, U.S.A.

The results of the 1980 election in the United States reflect the emergence of a new
mood in the United States — one which seeks the revitalization of the American
domestic economic base and the more active pursuit of American goals overseas.

Domestically, the guiding principles of the new Administration will be to attack
both unemployment and inflation through increased productivity and the reduction
of the burden of government spending and regulation.

These guiding principles have already begun to be applied in the energy area, where
priority will be given to creating additional incentives to increase the cnergy re-
source pase through the greater play of fee market forces. Nevertheless, time will be
required before new policies have strong effects.

On the international scene, the new Administration in Washington is approaching
energy not just as an economic commodity but in terms of geopolitics. Energy
remains a crucial component of national power. Correspondingly, the United States
is committed to assuring access to the oil supplies of the Persian Gulf for the
industrial democracies.

The new approach of the United States will be manifested in the stronger pursuit
of American national interests in Asia, Africa, and the Caribbean as well as deter-
mined resistance to the expansion of the Soviet influence in these areas.

American efforts to reassume a leadership role must take special account of the
requirements of partnership with our allies. The United States cannot turn back
the clock and impose its preferences on its friends. Partnership means power sharing
and requires greater mutual understanding on both sides as well as an equitable
division of responsibility.
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The energy agenda which the United States and Japan face together is rich and
complex. It includes the future role of nuclear power, energy trade with the Soviet
Union, contingency planning for meeting oil needs, and the maintenance of access
to oil supplies from the Persian Gulf. It also includes addressing the financial impact
of higher energy costs on the developing countries. This agenda must be addressed
in the overall context of U.S.-Japanese relations.

A close relationship with Japan in energy, trade, economics, and security remains
essential to the fundamental interests and aspirations of both nations. Inevitably,
the maintenance of close partnership creates demands for both partners. The United
States and Japan must approach the challenges and opportunites of partnership
in the spirit of cooperation.
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Tuesday, March 10

Session 1 — ENERGY SECURITY AND NUCLEAR POWER
(14:00 ~ 18:00)

In the midst of the increasingly difficult international energy situation, each nation
is giving much efforts in developing alternative sources of energy. Our nation, whose
energy supply structure is still fragile, must make the replacement of the oil de-
pendency in the national economy the most pressing priority in its national policy.
In this session, the special characteristics of the nuclear power generation which is
expected to play an important role in assuring the energy and economic security
will be elucidated, and at the same time through having reports presented from each
nation on its energy policy and its approaches to nuclear energy development,
measured to secure future energy supply, will be discussed.
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ENERGY SECURITY FOR JAPAN

Gaishi Hiraiwa

Chairman

Federation of Electric Power Companies
President

Tokyo Electric Power Co., Inc.

Japan’s energy supply is very vulnerable as the nation heavily depends on foreign
supply sources. Japan depends particularly on oil imports which are unstable. The
establishment of an energy security system is therefore one of the nation’s primary
considerations in working out its future energy policy.

Most of the other important natural resources used in Japan are also supplied from
foreign countries over long sea routes. For this reason, the maintenance of world
peace is an essential element in supporting the people’s livelihood and economic
development in Japan. Japanese national security must be considered not only from
a military standpoint, such as defense programs, but also from a more comprehen-
sive viewpoint envisaging the establishment of an overall security system.

A long-range forecast indicates that an increasing imbalance will be seen in the
worldwide supply demand picture for energy. Under such circumstances, considera-
tion of Yapan’s energy security is essentially focussed on the creation of an economic
climate that may lead to the recovery of balance between supply and demand. For
this purpose, the industrialized nations of the world, including Japan, are required to
exert greater efforts for energy conservation because some 60 percen. of world total
energy supply is spent by them; apparently this is the obligation they have to assume.
At the same time, some effective measures must be carried out by international
cooperation to increase the supply of new energy sources. Such projects, if success-
fully undertaken, will provide sufficient capacity to meet developing countries’
energy demand which is expected to increase in the future. In addition, these efforts
will eventually pave the way to the establishment of an international energy security
system.

From a short-term viewpoint, major industrialized nations should unite their efforts
to work out a proper crisis control measure to cope with the critical energy situation

they are now facing.

Based on these ideas, Japan should carry out an energy security policy, with primary
emphasis on its own efforts to satisfy its requirements. For this purpose, the nation

MBZMV



will have to develop hydroelectric, geothermal, and other alternative energy sources,
particularly nuclear power and expand the use of coal.

The development and use of nuclear power are not significantly affected by geo-
graphical factors. In a far-reaching prospect, therefore, this energy source is expected
to play a very important role in restoring balance between supply and demand of
energy for human society as a whole. The speaker believes that Japan should develop
energy sources focusing mainly on nuclear power to ensure a stable supply for its
own requirements, while at the same time helping developing countries make ade-
quate preparations forincreased use of nuclear power. This will eventually contribute
to the creation of an open market for fossil energy sources.

To realize increased use of nuclear energy for peaceful purposes, it is essential to
establish an international safeguard system against proliferation of nuclear weapons.

Hopefully, this problem will be solved before long through the joining efforts of
world nations.
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PERSPECTIVES OF NUCLEAR INDUSTRY IN FRANCE

G. Vendryes

Director

Applications Industrielles Nucleaires
Commissariat a I’Energie Atomique, France

Some industrialized nations, poorly endowed with domestic fossil fuels, have to
import most of their energy sources. For these countries, a large-scale deployment
of nuclear power is a matter of imperative necessity, in order to limit their energy
dependence. Such is the case for France.

That is why the French government has set up years ago a firm and coherent nuclear
development policy. Up to now, this program is going on satisfactorily: in 1980,
nuclear plants produced 23 % of our electricity needs, a share that will grow up to
55 % in 1985. The 1990 objective for nuclear energy aims at supplying 30 % of our
primary energy balance — a goal that implies a parallel growth of the electricity
share in our energy consumption.

Having studied and developed various technologies since 1950, France in 1970
selected PWR reactors to be the basis of its nuclear plan. Faced with this extended
and standardized program, which includes more than 50 identical 900 or 1300 MWe
units, the French industry was able to invest in modern and optimized production
plants and to gain an invaluable experierice. Supported by an extensive R and D
program carried out by CEA in full cooperation with EdF and industry, FRAMA-
TOME, the national boiler constructor, is in a position today to set up with Westing-
house an equal partnership to replace the license agreement signed in 1972.

Such a wide nuclear program would not be complete if the corresponding supplies
of fissile materials were not guaranteed. France is presently the only country to
have developed, on an industrial scale, a complete range of fuel services: natural
uranium supply and conversion, enrichment, fuel element fabrication, reprocessing
and waste management. The leading industrial firm in the fuel cycle is COGEMA, a
CEA subsidiary.

LWR reactors make relatively inefficient use of the energy potential in uranium
fuel. With breeder reactors, which produce more usable nuclear fuel than they
consume, nuclear energy is seen as a major electrical energy source for several
centuries. From the mid-1950s. France has undertaken various research projects
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and industrial achievements in breeder reactor technology: Rapsodie, Phenix Super-
Phenix are the different steps leading to LMFBR maturity. For the coming years,
the main problem that we are facing is to reach economic competitiveness with LWR
reactors. A first set of several 1500 MWe units, and the fuel cycle associated plants,
could be committed from 1984 onwards.

Among industrialized countries, Japan and France have the same approach because
they are linked to the same reality: their present energy dependance. Therefore,
they have made the same clearest commitment to industrial development of nuclear
energy.
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ENERGY SITUATION AND NUCLEAR POWER DEVELOPMENT
IN THE PHILIPPINES

Z. Bartolome
Commissioner
Philippine Atomic Energy Commission

The oil crisis which developed in 1973 prodded Philippine Government authorities
to undertake program which would diversify the country’s energy sources. The
Philippines was and still is almost totally dependent on crude oil to meet its com-
mercial energy requirements. Consequently, any escalation in oil prices would make
the country’s economy suffer. In fact, since 1973 the country’s oil bill has grown
enomously and in 1980 accounted for 32 % of the total national importation. It
was imperative then to look forward to indigenous sources of energy whose poten-
tials have either been proven probable or theoretically possible. A tentative assess-
ment of the country’s indigenous energy resources shows that the Philippines
would have a substantial reserve to fall back on. Potential coal reserves have been
estimated by the Philippine scientific community to run to 4000 million barrels-
of oil equivalent (MBOE). The potential of both petroleum and uranium as finite
sources of energy in the country is under evaluation, but it is likely to contribute
immensely to the energy resources. The assessment, insofar as the country’s
regenerative fuel capabilities is concerned, gives the following potential: hydro-
electric, 50/yr MBOE; geothermal, 2.3 x 103 /yr; non-conventional (solar, biomass,
etc), 1.4 x 10® /yr.

On the other hand, the annual per capita energy consumption in the Philippines
has grown from 1.1 barrels in the 1960s to 2 barrels a year in 1980. It is predicted
to shoot up to 2.5 barrels a year by 1985.

It is easy to conclude that the Philippines needs another source of energy to meet
its requirements. This is the reason why President Marcos in 1973 decided to go
“nuclear”.

The decision was based on the result of the Joint IAEA-UNDP Assisted Philippine
Government Feasibility Study of Nuclear Power in the Luzon Grid completed in
1972. This study was a spin-off of the 2 year Pre-Investment Study on Power,
including nuclear power in Luzon, undertaken in 1964 — 66 by the Philippine
Government with assistance from the United Nations Special Fund and the IAEA.



It was not until February 9, 1976, however, that the establishment of the first
Philippine Nuclear Power Plant (PNPP-1) firmed up. About this time, the National
Power Corporation negotiated with Westinghouse S.A. a contract to establish the
PNPP-1 on a turn-key basis. On June 21, 1977 NPC filed with the Philippine Atomic
Energy Commission (PAEC) an application for a Construction Permit which was
subsequently approved. According to Westinghouse, during the first three years of
the project, construction progressed ahead of schedule and by the end of 1978 was
approximately ahead of schedule by eight months. Plant acceptance then was
hit target for November 1982. However, prompted mainly by the TMI incident, on
June 18, 1979, President Marcos, seeking satisfactory assurance that the PNPP-1
will not pose undue risk to public health and safety ordered the suspension of con-
struction activities.

By the time, 15% of plant completion was already accomplished. Peripheral activi-
ties during the suspension accounted for another 5% so that, by the resumption of
construction in January 1981, 20% of the plant has been completed. Presently,
commercial operation of the plant is hit target for 1985, thus giving fruition to a
phase of the nuclear power development in the Philippines.
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ENERGY PROBLEMS AND THE ROLE OF NUCLEAR POWER
IN BRAZIL

H. Carvalho
Chairman

Comissdo Nacional Energia Nuclear, Brazil

This paper will present the energy situation of Brazil in terms of its problems and
the proposed solutions for meeting them.

As in the case of many countries of the world which confront problems caused by
dependence on petroleum imports, Brazil has been seriously affected in its balance-
of-payments. In 1980 this implied US$ 10 billion for petroleum importation alone.

The Brazilian energy policy is determined by certain basic necessities (reduction of
oil imports etc.), which must result in priority being given to development of
domestic resources, carefully controling those whose application would involve the
greatest amount of capital and technological capacity.

Based on this policy, the following principles, toward which energy policy must be
oriented, have been activated in the country:

- increase of domestic oil cutput, and

— implementation of energy conservation programs.

Evolution of the primary energy demand in Brazil has reached an average growth
rate of 7.8% per year for the past 10 years. Corresponding consumption for 1980
was around 125 x 10° TPE (5.65 Q). Projections for the end of the century indicate
that total consumption will probably be four times greater than the 1980 level, or
500 x 10° TPE (22.4 Q), considering an average growth rate of 6.8% per year for
the next 20 years.

To attend to these energy requirements, Brazil has a great resource potential.

Nonrenewable reserves are estimated at 6,722 x 10° TPE (300 Q), and consist
basically of petroleum, coal, shale, turf and uranium.



Brazil’s uranium reserves have been substantially increased in the past ten years.
Present estimates reach 236,000 tons of U3 Oy .

Along with these nonrenewable reserves, there is a large potential of renewable
resources such as hydropower (106.5 GW averaged dependable energy) and biomass,
for development of which Brazil has excellent conditions, owing to its large
territorial extention and favorable climate.

Other nonconventional energy sources such as solar, and wind power have been
researched, in preparation for possible utilization in the future.

In the electrical sector, the electricity demand has been estimated at around 1,400
TWh for the year 2010, which would correspond to almost 50% of the total primary
energy required. By that year, nuclear power must make a significant contribution
of around 20% of the total generation of electricity.

To meet such a necessity, a tremendous effort will be required, either from the
utilization of hydropower potential or from the nuclear sector.

Referring to nuclear power, the Braziliaﬁ nuclear program has as its principal objec-
tives, complete domination of the fuel cycle and development of a local capability

for nuclear reactor fabrication.

In the area of nuclear safety and technology, a solid infrastructure, sufficient to
support the overall requirements of a nuclear power program is under way.

This paper describes in detail, all the above mentioned topics, and emphasizes the
development of nuclear energy in Brazil.

m45_,



FIGURE 1

BRAZIL - GEOECONOMIC REGIONS
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FIGURE 2

BRAZIL: URANIUM DEPOSITS
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FIGURE 3
HYDROPOWER POTENTTAL AVAILABLE TO MEET ELECTRIC ENERGY
REQUIREMENTS FOR EACH REGION-IN TERMS OF DEPENDABLE
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FIGURE 4

EVOLUTION OF THE PRIMARY ENERGY CONSUMPTION
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FIGURE 5

DRILLING - CONTINENTAL SHELF AND OFFSHORE 10° meTers
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FIGURE

6

RESERVED PETROLEUM EXPLORATION
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FIGURE

7

LOCALIZATION OF EXPLORATION
UNDER RISK CLAUSES
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FIGURE 8

ORGANIZATION AND RESPONSABILITIES IN
THE NUCLEAR SECTOR
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FIGURE 9

HISTORICAL EYOLUTION
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ROLE OF NUCLEAR POWER IN KOREA

Y. Lim
Standing Commissioner
Atomic Energy Commission, Rep. of Korea

In this paper, 1 would like to review past energy and electrical growth pattern, to
forecast future energy and electrical demand by the year 2000, and to mention
about present status of nuclear power program and future nuclear reactor develop-
ment strategies in Korea.

For the period from 1961 through 1976, the average annual GNP growth rate was
9.7% but for the period from 1977 through 1980, the rate was reduced to 5.5% per
annum mainly due to high energy costs.

The Republic of Korea has been however, one of the fastest economic growing
nations in the world for the last two decades.

As is the case generally in most developing countries, power demand in Korea has
been growing ever faster than the GNP in nearly double. The annual load demand
growth rate over the period 1961 through 1976 averaged 18.3% and over the period
1977 through 1980, was 9.4%.

Assuming that the GNP growth rate slows gradually to 7% during the 1980s and 6%
in the 1990s, Korean energy demand in 2000 is predicted to reach over 160 million
metric tons of oil equivalent. The share of electricity in total demand will increase
from 23.5% in 1979 to over 35% in 2000.

The WAES analysis shows that the nuclear share in total installed power capacity
will grow steadily from current 7% to over 35.9% by 1991 and 60% by 2000. The
installed capacity of nuclear power plant has been scheduled as high as 10,000 MWe
by the year 1991 by the Korean Government. Even though there is no official plan
beyond 1991, more than 30,000 MWe of nuclear power will be introduced in Korea
by 2000.

In order to facilitate future nuclear power program effectively, the following points
can be suggested for long-term reactor strategies.

1. Early introduction of the fast breeder reactors into Korea is most desirable so far
as uranium ore consumption is concerned.



If only a once-through cycle is permissable in the near future, storing spent fuel
until reprocessing is feasible.

If recycling of plutonium and/or spent fuel is not possible soon, the HWR fuel
cycle should be concentrated upon.



. Growth of Power Demand and Installed Capacity:
BHEEOMULBBAE
YEAR

ITEM 1961 1976 1980
Energy Sales (GWH) 1,213 19,620 32,739
T & D Loss (%) 29.4 10.8 6.7
Aux. Use (%) 5.04 5.2 5.55
Power Generated (GWH) 1,773 23,117 37,240
System Ave. Output (MW) 202 2,632 4,240
Peak Demand (MW) 306 3,807 5,457
Installed Capacity (MW) 367 4,810 9,391

Hydro 143 711 1,157

Thermal 223 3,854 6,412

Internal Combustion 1 245 1,235

Nuclear - - 587
Per Capita Income (US $/P) 33 765 1,058




Composition of Generating Facilities.

% B R B oo B W

Unit : MW
LEAR 1980 1986 1991
ITEM
Hydro Power
Hydro 757 1362 1812
Pumped Storage 400 1000 2100
Tidal - - 400
Sub-Total 1,157(12.4%)

Coal Fired

0il Fired

LNG Fired

Nuclear

887(9.4%)

6,760(71.9%)

587(6.3%)

2,362(13.1%)

3,170(17.6%)

7,765(43,1%)

4,716(26.2%)

4,312(15.3%)

4,970(17.6%)

7,765(27.6%)

1,000(3.6%)

10,116 (35.9%)

Total

9,391(100%)

18,013(100%)

28,163(100%)
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Diversification of U Sources

7S UAEROMERKZ KR

Canada 40%
USA ; 20%
Australia 20%
Other 20%

Total of 14,000 MT U,O



Enrichment Services

= oM oY — B X

¢ Long-term Fixed Commitment Contracts

¢ Diversification of Enrichment Service Sources

Unit # 1 - 8

U.5.D0E

s e i e s ok

Unit # 9 & 10

Unit # 11 & 12

COGEMA , France
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CONSTRUCTION STATUS

B NEBEFHORE

Works Completed

BOR R

FERZTYT 9
As of 31 Dec. 1980
Ko-Ri Wolsung Nuclear Nuclear
Item Nuclear Nuclear Units Units
Unit #2 Unit #1 #5 & b #7 & 8
Progress 26
Rate (%) 50.5 84.8 37.6 9.
*Containment *Reactor *Excavation
Reactor Vessel Building *Basement
Building *3/G Install- Wall &
ation Internals
*Reactor Ins-
tallation
Turbine *Upper *Basement & *Excavation
Building Structure Turbine *Basement &
Building Pedestal
wall Column
Auxiliaryl *Major *Basement & *Wall & Slab
Building Structure Auxiliary up to '98
Building
Wall
Others *Switch Yard *Switch Yard *Sea Wall *Detail
Basement *Break Water| Seismolo-

gic Survey




Works in Progress

FRERETFPOH D

Ko-Ri Wolsung Muclear Muclear
Item Nuclear Nuclear Unit Unit
Unit # Unit #1 45 5 6 57 5 8
Reactor *NSSS Compone- | *Equipment . -
Building nts Installa- | Installation ?afim??t *Excavation
tion *Csl Work wall liner
& Concrete
Erection
Tug?épe *T/G Erection | *T/G *Basement
Building *Condenser Installation | *Condenser
Erection Installa-
*Piping Work ticn
Aux. *Equipment & *Cable *Basement
Building Piping Connection *Wall &
Installation Slab
Cthers *C.W Pump *154Kv *Intake & *Site
Erection Equipment Discharge Grading
*Essential Testing Conduit
Service *Cooling

Water Pump-
House Struc-—
tures

Water Pump-
House Mech-
anical Work
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{2 |- Total Nuclear Manpower
Requirement

Year —>

Long ~Term Demand Forecast for
Nuclear Manpower Requirement ( 80—86)

EFNoBIck2HEABOEHRBL (1980 864)



NUCLEAR

POWER PROJECTIONS
BF¥FnBoRKRA L

Installed  Nuclear

Year Nuclear Growth Rate Capacity
(% / Nr) {net GWe)
1990 22 10
2000 1.6 30
2010 8.7 69
2020 4.8 Lo
2030 3.6 157
2040 2.4 199




REACTOR MIX SCENARIOS
FRMBEAEDYF U F

Scenario Reactor mix Strateqy ,,

PWR only

o Only PWRs introduced.

Both PWR and CANDU °

ol/3 of market available to CANDU ; and

0 The resis are PWRs.

PWR , CANDU & LMFBR <
02/3 PWR and 1/3 CANDU by 1998 ;
o LMFBR from 1999 ¢ and

o Neither PWR nor CANDU beyond 2010

PWR , CANDU & LMFBR *
02/3% PWR and /73 CANDU by 1996:
o LMFBR from 1997 5 and

o Neither PWR nor CANDU beyond 2005,




Annual Uz Og Requirement (I0° MT)

o

ANNLAL  URANIUM

REQUIREMENTS

FHESECLIDIREY S VHES

O

1990

2000 2010 2020 2030

Year

2040




CUMULATIVE URANIUM  REQUIREMENTS
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Wednesday, March 11

Session 2 — INTENSIVE DEVELOPMENT OF NUCLEAR POWER
(9:00 ~ 12:00)

In order to maintain the nation’s economy toward the 21st century in the face of
crucially changing world energy situation today, the key of success depends solely
upon whether or not the nuclear power could be intensively expanded as the
principal axis of the energy resources alternative to oil. To cope with this situation,
accelerated efforts must be made to execute necessary measures, in particular, for
promotion of siting of the nuclear power plants.

In this session discussions will be made on the concrete measures with regard to
formation of the public concensus in every inch of both central and local sectors
with upkeep and recovery of confidence upon the nuclear power development, im-
provement of the living conditigns in the local community, and coordination and
co-existence with the fishery and other local industries, with the aim to establish the
overall policy and institutional system for the implementation of the necessary
measures.
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1.

[Session—2]

FOR FURTHER DEVELOPMENT OF NUCLEAR POWER

— WHAT SHOULD BE DONE FOR MAKING NATIONAL
CONSENSUS AND PROMOTION OF SITING -

S. Inaba
Chairman
Japan Industrial Policy Research Institute

For these past 10 years I have been taking charge of public acceptance activities’
in implementation of the governmental energy and nuclear policies. From that
experience, I have three points to tell you with deepest impression in particular.

(D

(2

(3)

In 1970 the Japanese Government decided its overall energy policy and set
its target of unclear power development by 1985 at 60,000 MW. After-
wards, however, in the face of the first oil crisis the Government was forced
inevitably to review its initial policy, as the result of which the original
target has been lowered to 30,000 MW. And yet, it is now estimated that
the practicable development capacity would be around 25,000 MW.

In order to maintain and develop the nation’s economy and people’s living
in anticipation of the future oil shortage, it is more important than ever to
deploy nuclear power and coal resources as alternative energy to oil re-
sources. At present, therefore, we need the consensus of the government,
industries concerned and general public for this energy program.

However, from my experience I now feel strongly about difficulty in the
promotion of nuclear power development in Japan and other countries as
well. Especially in Japan, the development project of nuclear power have
been delayed due to the people’s allergic sensitivity to nuclear.

Since no critical power shortage has been experienced in Japan over past 30
years in the post-war period, our people have not enough understanding of
the grave consequence to result from the future possible power crisis.

As for myself, I am now concerned about the future crisis of energy and power
shortage more seriously than I felt 4 to 5 years ago. As far as the public accept-



ance of nuclear power is concerned, explanation of nuclear safety issues is hardly
any longer the only approach to take a new turn of the current situation. In this
respect, I offer each local community people the following three questions and
urge them to make prompt decision to break the deadlock.

(1) Do you think it unnecessary to supply energy because the environment and
safety are primary issues?

(2) Do you want to have a power plant be built outside your community be-
cause you would see it embarrassing to you if it is built within your com-
munity?

(3) Do you take positive attitude to form the general consensus of community
people, in full recognition that the energy situation is more serious in Japan
than in any other countries?

In the future promotion of public acceptance activities for nuclear power devel-
opment, I consider it really important to strengthen them by a third-party
organization as well as by both government and private industries.

In this connection, it is also of equal importance that the regional development
scheme in the vicinity of nuclear power plant should be established, that the
siting procedures for nuclear power plants should be expedited and that the
safety review system should be strengthened.
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Wednesday, March 11

Session 3 — EXPANSION OF THE NUCLEAR INDUSTRY
(14:30 ~ 17:30)

Highly technology-intensive nuclear power industry is of vital importance not
merely as the main pillar in the intensive development of the alternative energy to
oil, but also from the standpoint of need to sophisticate the future industrial struc-
ture. In this sense, prompt action must be taken to establish the nuclear power
industry as a well-organized industrial system.

In this session general review will be made, from the perspective viewpoint, of
various problems involved in the light water reactor and the advanced power reactors
and their related nuclear fuel cycle. Panelists will pinpoint the issues for the promo-
tion of industrialization and discuss various conditions to be urgently resolved to
establish the nuclear power industry as the internationally competitive one.
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[Session—3]

CURRENT PROBLEMS AND FUTURE PROSPECTS OF
NUCLEAR INDUSTRY

S. Saba
President
Toshiba Corporation

Recent conflicts in the Middle East have made world wide energy situation most
critical one which needs to be solved with the highest priority. Japan has to import
most of our energy resources, particularly oil, and therefore has to strongly promote
energy saving and development of substitute energy.

1. Promotion of Nuclear Power Generation

ey

(2)

Efforts to achieve higher availability

Total capacity of nuclear power generation in Japan has already reached
15,000 MWe and this accounts for about 12 % of all installed capacity. In
early days, unfortunately operating experience of nuclear power plants was
not satisfactory with early troubles such as stress corrosion cracking prob-
lem and steam generator tube leaks.

Nuclear industry has endevored to resolve such troubles by improvements
based on domestic technology. As the results, the capacity factor of nuclear
operating plants has gradually improved, to achieve 61.2% in 1980.

Nuclear Inspection Center was established last October aiming at higher
efficiency in the annual inspection and the industry is strengthening its
quality assurance system for the purpose of achieving higher availability.

Measures to further promote safety and reliability

Safety and reliability of nuclear power plants is indispensable for firm
establishment of nuclear power generation.

The nuclear industry has been cooperating in the reliability proving tests
at the Nuclear Power Engineering Test Center.



(3

4

Learning the valuable lessons from the Three Mile Island accident in March,
1979, we, manufacturers, have been promoting necessary technoligical
improvement and development such as improved control panels, as well
as cooperating with electric power companies in operator training, for
example.

Since last year, we have been concentrating much of ourselves on develop-
ment of “Operator Instruction System” and “Automated Inspection
System Inside Primary Containment Vessel”, funded by Ministry of Inter-
national Trade and Industry.

Development of Japanese standard LWR

In 1975, the government and industry together started the program of
improvement and standardization of LWR, contributing to higher
reliability and safety, higher availability and less radiation exposure. The
second step of this program will be completed this year.

The third step of the LWR improvement and standardization program
and the verification test program of LWR improved technology will be
initiated this year, aiming at the establishment of Japanese standard LWR
based on our domestic technology. The nuclear industry will take on
important role in accomplishment of the programs.

Establishment of nuclear fuel cycle

Promotion of the nuclear power generation requires timely establishment
of the independent nuclear fuel cycle.

The uranium enrichment pilot plant is nearly completed by Power Reactor
and Nuclear Fuel Development Corporation. It is now necessary to
establish the long term vision of the uranium enrichment based on the
centrifuge technology.

In respect of the reprocessing industry, Japan Nuclear Fuel Service
Company which was established last March has a program to construct
the “Second Reprocessing Plant” on the commercial base.

A radioactive waste disposal.system is being established by the leadership
of Radioactive Waste Management Center.
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2. Development of Advanced Reactors

Development of advanced reactors is being carried out as a national project.

Japan has already completed “Joyo” experimental FBR, and “Fugen” prototype
ATR, and the safety review of “Monju” prototype FBR, is in progress.

We, manufacturers, have been cooperating to this national project, performing
necessary research and development with considrerable amount of manpower
and budget. We now have accumulated technological potential in this area.

Smooth transfer of this nationally developed technology into the commercial

industry is now regarded as a great task, and we expect the powerful promotion
of this industrialization by the government.

3. Current Concerns In Nuclear Industry

The nuclear industry has been eagerly engaged in LWR improvements and
standardization based on domestic technology, strengthening of servicing system
for operating plants and the development of the advanced reactors. Current

. development program of the nuclear power generation is aiming at 51,000 to
53,000 MWe in its total capacity by 1990. Well planned program is needed to
meet heavy demand of experienced engineering staffs,

Investment to the research and development has persistently increased to
aggravate already large expenditure. We expect an orderly and well scheduled
nuclear power development in order to make best use of our resources to con-
tinue our effort in this development.

On the other hand, nuclear industry is a promising export bussiness in future,
and it is necessary to establish export strategy. We expect a governmental
leadership also in this field with a long term policy including economic and
technical cooperation to the foreign countries.



ey var—3]

MABFS KUBRBHEY AL 2RO
U o BBl 3 & EEA

B9 = R BT
EHS
WO E B

DVEO BT NORETINR Y OFBREITK, 1 4EMIC2 121,500 5kW kb, FOH
PEAL D REE DM _EE difih e LTSI L D03 5, & OEKF % L E LBy 4 2 vk
Kok ARVCHSLT B7d QR NBER E LT, BB 4 2 A3 O, + IUEKPHRE L
HAEDLEINTY T BROBRFELE L7 OHBFE LC, ATRIEICF BRO [ LIRS
196 1ELFEFNERRICL > TREINR, O &FMOEF NAARNCH-TH% b
NTCO— 1 0446 —EFF L EZ bo

COBED BROIHICEIREELT 1 9 6 THEKFEVIN, £7 0 Y= 2 + ORFOHIC,
HROBNEKEIEL LGOI AN DL, HEFMNOMNY & REFEHOERERE AL LT
D TE 7o

Ly LRBIFEANBEFEION LT HRIC T B 2 UAIC S WRBS D b, BT M%), Hil
BAK Y - CREBEINATSEL - ¢, i KELSNIAPOBIRTEO R HVAE TH o,
R & DORBNCH: - CLMBOEEROW N & VL O RIS LE L % o feo & DI
P EOHBI MO TRO 45T 8L 630 &% b, BT TICORK Y 4 2 Ve L g hF
BASE BT 2 4,0 00 EFICE LTV Ao

THLRMEY 2 o Ty T BEER T 508 |, ZHEOBINEGORADLY 0 LHETH
- 7o

Fe, TRV =2 VERATLHMAO 3 SO | FBEHEOEER X VIRE S, £ Ot
8 0 CET 4o BNFRRROMHCELENTEFBRERYE, ATREMFOXBEZ LML C,
KO PEALREUCHE S b7ctd, FFIIHEHES 7 — T ORFSMERD, TOWRRLE, ERIC
DNTHE 4 DM EHHRTRE LCEn 72, FBRAH T3 TR A — #—IC & 3=



=T Y v I AN, FARFORECH DD b,

v 5 RO AT, FROMEET 5> MCHIE LT A — 7~ 3HOMMx =7 )
Y SEBFORIAN, FRT 5 MREICHD LoD bo

Lon L, BRERY A 2 M CHIT B4 0 > o 28 Y — 2 BIFOHLC b & TR OPE 4L 2 1 -
B U BRI AT O W BT, B £ < OREAUE R o T B, FALEITIC oV T,
bAEE TR RN L > Tl o LW REBE B Y, FAFIEL LCOT 5>} o2
=T ) ¥ 7 OWREBREE L BN C b, FUBHIEEY 7> b OREH LUBRIT, v 5
YAOEMNHAWC LY, 197 VREIGETIN, 197 T4EICHK y MBERICA - 7o B R IBE
BLE HORRE TR 9 © b7 2 T LT, BIPHESE TR0 43 L b4 5Tl Vo
ZOBET 7 POEBE, ROV — Ve 24 85 BT HLHICEOT S v P BIREINT
B, RE) R A0k DKE N

PR CEHRRSREERNINE T A b =y A v 0L > THESh AL WS I &, JUT
NEROLROLIM:D O RAFHIICE E 2 2 <& THD 9o

COFBRICEHAT, COMFICET RS L FREAEOBAL, Koty A 2
NESR D b R BEORES &, BRIIC L 5848, BETSToMmA vty TRBBLELS

o,



[Session—3]

TECHNOLOGY DEVELOPMENT AND INDUSTRIALIZATION
OF ADVANCED REACTORS AND FUEL CYCLE

M. Segawa
President
Power Reactor & Nuclear Fuel Development Corp.

The nuclear power in Japan has been built up to 21 units with the total installed
capacity of about 15,000 MW over 14 years since the start-up of the first Tokai
nuclear power station, and its domestic manufacturing has also been established
while resulting in the improvement.of the plant factors.

Under the Japanese nuclear energy development policy which aims at an effective
establishment of the total fuel cycle system centered around the light water reactors,
the indigenous development programs on both the nuclear fuel cycle technologies
and the advanced power reactors of ATR and FBR for the purpose of efficient
utilization of uranium were initiated in 1961 by the Japan Atomic Energy
Commission. The starting date of these programs were delayed considerably, indeed
for about 10 years, as compared with those of the other advanced nuclear power
countires.

The Power Reactor and Nuclear Fuel Development Corporation (PNC) was
established in 1967 for the purpose of pursuing these programs and has been
engaged in the development of domestic technologies as well as in the fostering of
the industrial bases for them with efforts to combine the governmental activities
with those of the industries.

However, because the development of large-scale project had been traditionally not
familiar to the Japanese industrial circle and the light water reactor technologies had
been introduced through licensing, we had to find that our original program had
been intensive but not deeply considered, possibly because of rather optimistic plan-
ning.

As the research and development had proceeded, it became apparent that a more

extensive collaboration with the industry as well as a longer term programs than
originally anticipated were necessary, and thus the cummulative budget to date had
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exceeded four times the original assumption, amounting to each of 400 billion
yens of development of the advanced reactors and the nuclear fuel cycle.

In such large-scale indigenous development, it is necessary to construct and operate
large-scale mock-up facilities for engineered safety features and so on in order to
investigate the “know-whys” in advance of the “know-hows”, and therefore, a large
amount of governmental money had to be invested from the beginning.

The one-third of the engineers participating in each project come from 80 companies
in the related industries.

The design, equipment manufacturing and construction of both the experimental
FBR and the prototype ATR were shared by five Japanese nuclear manufacturing
groups through mutual consultation, for the purpose of preparing for the future
commercial period.

As for the further development of FBR, a joint FBR engineering company was
established by the participation of manufacturers, and is now engaging in the design
of the prototype FBR.

Also in the field of uranium enrichment, a joint engineering office has been
established by the three centrifuge manufacturers in preparation of the future
commercial manufacturing, and is now engaged in the design of the protoiype
uranium enrichment plant.

However, there remain many difficult problems in the fields of the industrialization
of reprocessing technology as well as the research and development of technologies
of high-level radioactive waste management, which are the centers of the down-
stream of nuclear fuel cycle.

As for the reprocessing technology, Japan had no proceeding military development
and was too late to initiate the research and development of its plant engineering
for the peaceful purpose to undertake design and construction of the Tokai repro-
cessing facility indigenously. Instead, it was desigined and constructed by use of
French technology, starting construction in 1971 and initiating its hot test operation
in 1977,

It is not always easy for the domestic chemical industry to participate in this new
chemical process which requires strict design and controls on both nuclear criticality
and radiation. Also a long lead-time will be necessary before the realizatoin of



commercial reprocessing plants, whose number is certainly limited to a few. All of
these facts show that the enterprise risk will be very high.

Under the present circumstances, the reprocessing business should be evaluated
by merit of its contribution to the overall nuclear energy system rather than by
the revenue from the recovered uranium and plutonium. From this point of view,
both practical programs following the overall fuel cycle policy and strong financial
incentives from the government such as budgetary appropriation and tax benefit
are necessary for the private enterprises to parti‘cipate in this field.
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Thursday, March 12

Session 4 — INTERNATIONAL PERSPECTIVE OF NUCLEAR
ENERGY DEVELOPMENT (9:30 ~ 12:30)

As the INFCE study conclusions are drawn, and the second NPT Review Con-
ference has ended, the international nuclear non-proliferation issue has been facing
a new situation. There is a need for Japan, as one of the nations engaged in nuclear
powerr generation to elucidate its approaches to, and take positive initiatives in such
matters as nuclear non-proliferation, and realization of the supply assurance system.
In this session, an international panel discussion will be conducted by representa-
tives of various nations on topic of vigorously promoting international cooperation
between developed and developing nations, so as to give nuclear development an
international perspective.
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Thursday, March 12

Session 5 — TOWARDS ESTABLISHING THE BACK-END
OF NUCLEAR FUEL CYCLE (14:00 ~ 17:00)

One of the common tasks facing each nation is establishment of the measures for
the back-end of the nuclear fuel cycle, such as reprocessing of spent fuel or radio-
active waste management. In Japan much efforts are spent on establishment of
systems and development of technology to meet these tasks. In this session,
overseas participants will report on the current situation in their countries, on the
basis of which the course of future measures including international cooperation
on reprocessing and management of high-level radioactive waste can be discussed.



['LZ‘)“/';JV'*SJ

BRAYECHITIBREBLELANIL
BEEMEE O BE &R

PN A ok B B L+ ( DWK)
BltE
C. v 35 vz —

WA E T, BB Y A 2 A SERE OB, 19 5 5 AR ORI B IS S AT 5 BT
THEFNOWEEFH L, $/4, BIERKIPNTHTNRELCONW TR B2 7 LeBERD 55
TICHHREICEEBRIN Tz, BB A 2 v o3y 2 2y FOEEEHE L U COBMLE, 7Ab=0a
PR T B 0N T T ORI BRSO 6 2 AL X RS OB SR MR 15T, RH&H
P L e BB T D o, @PICIEN, -2~z OAEBLEY 7 b, ALKEM
BT b =0 AT B LT v 4 O s BRI O 7o b ORI 1, Cn b 7 5
P OEREN BRICHET T, FEMR L 5 RBMEOBR AR BRI Th R,

—RAEE DR ICH O REA~O BT T BN EE o R, TMBIFIL1 9 6 0 Y
KHo>TWb®2 (THREEHOFA & kbl o, BT NECHFATD, 197 64EICT DE
Az D AR IEETT oo Wi VA OB NFEFEBBE o 1 2 v OERDFd O HEET 18 D
E, FNCOHRREHYNCRE TS50 DWK 2802 L 7.

IR LONEHR YR & DWKOBEABIICL o C, BRE Y 1 2 A FEROD O (5 ¥
4> Tk, Entsorgung (FEMEIE ) L IR T2 ) BERFE IR, S Icht ) 3380 T 035
WEhie, —F e O, FicheBUslEREIEL, Fl—V 4 b ~DO2fsy BT %5 L OME0HK
Bi7cEntsorgung &~ 2 —fARBPR TRERE WD T kb, 2hicfb b, B4
#y7s Entsorgung MAAOPNT, BIMEDY A MK, X0/ NEBOMRYHE, @R TH L
Sl —EKFRIKIL T, ThOOMBIEECAO~DESY 52 TIGHEL > 522, T
L DESCRT ANDID 2 LANE - T B BUREICR SRt Hisu,

PllbogfEnr b, DWKEH~ vy £IKi3 5 0 v AEQNREOFNIE TIZEREE»H 0,
—~HEALKEMOEGED 7o b =9 o THIL 2 DBBIAEA b D L2 hill bisvy, BTN

REOBMAEDNL 9 8 5LEICHEL 2,00 05 kW % 5D T, Entsorgung OEEEL ML BAFAS



PREIO B ERRIC L o T SbeRIEAE 6T, TOBERErTAL V—_OF 4 FCBHTLAD,

HUABFHCH LN E I DL, BETOBEVRETHF TS5,

—100—



[Session — 5]

POLICY AND DEVELOPMENT OF REPROCESSING OF
SPENT NUCLEAR FUEL AND HIGH LEVEL RADIOACTIVE
WASTE MANAGEMENT IN THE FEDERAL REPUBLIC OF GERMANY

C. Salander
Vice President
Deutsche Gesellschaft fur Wiederaufarbeitung von Kernbrennstoffen mbH (DWK)

The need for closing the nuclear fuel cycle was identified in the Federal Republic
of Germany already shortly after German Scientists and Engineers had started to
work within the research establishments as well as in the electricity utility industry
about the generation of electricity by nuclear power plants in the year 1955. Repro-
cessing, as the main step of the back end of the nuclear fuel cycle, fabrication of
plutonium containing fuel elements, and a proper disposal of all radioactive wastes
were the main topics to be handled by the relevant industrial companies with
financial support by the Ministry for Research and Technology. Like usual, the
development started with research work and small facilities of laboratory-size,
before prototype plants were designed and built like the small reprocessing plant at
Karlsruhe (WAK), the ALKEM plutonium-factory, or the ASSE salt mine for the
disposal of radioactive waste.

As a consequence of an increased consciousness about environmental effects of
industrial production in general the Federal Government introduced the so called
“polluter pays-principle” in its legislation in the late 1960’s. Within the German
nuclear law this “polluter pays-principle”, too, was included in an amendment in
1976. Thus, the German electricity utilities had take over the responsibility for
closing the nuclear fuel cycle, and they founded DWK to coordinate all steps in a
proper way.

In a close cooperation between Federal Government, State Authorities and DWK a
concept for closing the nuclear fuel cycle, what in Germany is called “Entsorgung”,
was developed and the relevant licensing procedures were started. In the meantime
the political development has shown, that the original idea of an integrated
Entsorgungs-center, in which all facilities are placed on the same site, does not seem
to be realizable at present, so that instead, within the frame of an integrated
Entsorgungs-concept, the individual facilities have to be designed and built in smaller
scale at different sites in the Federal Republic, before possibly later on it can be

shown to the public, that such nuclear installations are operable without impact to
the environment or the population and may therefore be better accepted.
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So DWK is planning to build a smaller reprocessing facility with an anual capacity
of about 350 tons in the area of Northern-Hesse, while the existing ALKEM
plutonum factory has to be adapted to this capacity. Since the installed nuclear
capacity will be about 20,000 MWe by 1985, an important part of “Entsorgung”
has to be covered by temporary storage of spent fuel elements, which will be done at
Gorleben on the site, where the first drilling into the Gorleben salt dome took place.
Also in the Gorleben area the investigation of the salt dome is under way, to find
out, whether it is suitable for the disposal of radioactive wastes.
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[Session—5]

INDUSTRIAL LONG TERM MANAGEMENT
OF RADIOACTIVE WASTES IN FRANCE

J. Lavie
Director General
National Waste Management Agency, France

The important development of the French electronuclear program has prompted the
Government to intensify the industrial effort in the long term management of radio-
active wastes and to establish the suitable industrial body.

After setting the scale of the problem, the author present the missions and the
organization of the National Waste Management Agency (Agence Nationale pour la
Gestion des Déchets Radioactifs - ANDRA -). The optimized industrial approach to
radioactive wastes long term management, i.e. “‘evacuation’ needs a strong coordina-
tion between waste producers and ANDRA, because reprocessing and conditionning
of wastes are directly bound to evacuation concepts. Forecasts of delivery to
ANDRA are presented for the next twenty years as well as present means and future
plans prepared by ANDRA to manage these wastes either at storage sites or within
the framework of the industrial organization.
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[Seession—5]

THE BACK END OF THE NUCLEAR FUEL CYCLE

E. Wiggin
Executive Vice President
Atomic Industrial Forum, U.S.A.

A number of issues relating to the back end of the nuclear fuel cycle must be
resolved if the U.S. is to maintain the viability of the nuclear option. Among them
are the transportation, storage and processing of spent fuel and the management of .
radioactive wastes. These issues must be clarified and resolved irrespective of the
further expansion of nuclear power.

As a result of national elections last November, the U.S. has recently installed a
new Administration that can be expected to adopt a new and significantly different
energy policy. The new policy will be more production-oriented and more pro-
nuclear. With respect to nuclear, it is reasonable to assume that the new policy
will be more responsive to industry’s counsel and more in accord with the thrust
and direction of nuclear programs and plans outside the U.S.

This presentation will discuss some of the key issues that have up to now precluded

satisfactory closure of the nuclear fuel cycle. It will outline some of the recom-
mendations that industry can be expected to make for resolving them.
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