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SESSION 2

Statement Dr. Lehr (Germany) for session 2

"Development Strategy of Fast Breeder Reactors”

Abstract

The German breeder R, D & D-activities aim at a complete technology
covering reactor technology as well as the complete fuel cycle.

The prototype fast reactor power station SNR-300 currently under
construction is beling built in ccoperation of German, Belgian, and
Dutch companies at Kalkar/Niederrhein. The heart of it is a

280 Mwe sodium coocled loop type fast reactor. Mainly because of the
complicated licensing process the costs of the SNR-300 have
increased by more than a factor of four since 1972. Operation is

now scheduled for 1885.

The next loglical step within the framework of the German breeder
program will be a demonstration plant of about 1300 Mwe

(in Germany known as SNR 2). Under an agreement between German,

French, and Italian utilities (RWE, EdF, ENEL) the French

Super-Phénix is being built with a 49 % participation of RWE and

ENEL. The German SNR 2 1n turn will be built under a 49 % participation
of EdAF and ENEL.

A laboratory scale facility for reprocessing of breeder fuel 1is
in operation at the Karlsruhe Research Center. First steps for a
technical scale facility are being undertaken right now. Since
there are arrangements under way for the reprocessing of SNR-300
fuel in French facilities there is no time pressure for the

construction of a German reprocessing plant for breeder fuel.

The high costs of breeder R, D & D suggest close international
cooperation. This is already practised between Germany on the one
hand and France, Italy, Belgium, and the Netherlands on the other.
This cooperation is currently being extended to the United Kingdom.
Germany 1s open to intensify and/or extend existing cooperations

to other countries like the USA and Japan.



SESSION 4

Towards the Goal of Nuclear Safety in Japan

Presented by Dr. Susumu Suguri
Director General
Institute of Nuclear Safety
Analysis
Nuclear Power Engineering
Test Center

Under the current status of LWR type nuclear power
plants, the techniques of design, construction and operation
are considered to come to stay and safety has been ascer-
tained under the historical background of about 1,000
reactor years.

However, some accidents such as Browns Ferry fire
and TMI accidents and various types of abnormalities
occurred in the past, although no influences were given
to the health and safety of people living in the sur-
roundings. It is hoped to reduce the frequency of such
occurrence of accidents and abnormalities to a great
extent to secure safety.

Studies are being conducted to improve reliability
and safety but it will be necessary to feed back the
operational experience together with its accumulation
to improve design, construction and operational technigue.

A further improvement of safety can be made by such
actions but we have actual result of only 1,000 reactor
yvears for confirmation of safety.

As to the reactor safety it will be necessary to
evaluate the effects of accident with 100 vears' ex-
perience or longer, and because of this, probabilistic
risk assessment has been conducted by various countries.

In conjunction with probabilistic risk assessment,
each country is moving toward establishing a safety
target to get public acceptance for it. Safety goal
is divided broadly into two categories. One is based
on the United States theory which is founded on death
rate by accidents or diseases of cancer in the nation.
And another is based on West Germany theory which is
founded on the fluctuation of exporsure caused by natural
radiation.

Japan is also conducting probabilistic risk as-
sessment employing the conventional thought in the
safety evaluation described in the "Guideline of Safety
Assessment for Light Water Reactor Facilities for Power
Generation™



which is based on radiation exposure.

Accordingly, the safety goal 1n our country is
based on the fluctuation of background radiation which
is considered to be reasonable, and the thinking of
"ALARA" (as low as reasonably achievable) in our country
is 5 m rem/y and therefore it will be difficult for us
to adopt safety goal of 30 m rem/y as being utilized
by West Germany. However, in the event of formulating
our safety target in future it is considered necessary
to have full consultation with USA, West Germany and
other countries as it will require agreement by all the
countries concerned.
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name of plant: net power (MW): commissioned: capacity factor plant availability
in 1982 (%): since commissioning
until 12/1982:
PWRs:
Obrigheim 328 3/1969 83,7 84,1
Stade 630 5/1972 87,2 85,5
Borssele 450 10/1973 83,3 83,3
Biblis -~ A 1147 2/19175 89,1 71,4
Biblis - B 1238 1/1977 85,6 77,9
Neckarwesth.-1 810 12/1976 82,3 77.4
Unterweser 1230 9/1979 84,9 89,6
G8sgen 920 10/1979 80,1 84,4
Grafenrheinfeld 1229 6/1982 (61,0) (99.7)
PHWRs:
MZFR 51 12/1966 85,8 65,9
Atucha-1 345 6/1974 59,8 80,3
Table 1: Capacity Factors and Availabilities of KWU PWR- and PHWR-Power Plants



Year: 1978 1979 1980 1981 1982
Mean Plant Availability (%): 79,7 77,3 79,1 81,3 87,6
Mean Non-Availabilities (%)
total: 20,3 22,7 20,9 18,7 12,4
refueling, insp.,sched.repairs: 13,0 18,2 18,6 15,5 11,9
steam generator failures: o] [o] 0,2 0,2 o]
main coolant pumps: 5,1 e} 0,6 1,0 0,1
fuel failures: o} 0 e} e} (e}
other outages by NSSS: 0,7 2,6 0,5 0,5 0,1
turbine and condenser: 0,2 0,7 0,1 0,3 0,1
generator, transf., switchg.: 0,5 0,2 (¢] 0,6 [o]
other outages by sec. plant: 0,8 1,0 0,9 0,6 0,2
Table 2: Mean Availabilities of KWU PWR- and PHWR-Power Plants
year number of s.g. total number tube legaks ©percentage percentage percentage
in operation of tubes during of tubes of tubes of tubes
operation tested (%) above 20 % plugged
wall-thinning (%)
(%)
1978 19 72 709 [¢] 5,4 ] o]
1979 26 101 111 o) 9,4 0,52 0,05
1980 26 101 111 1t 32 2,2 0,05
et
1981 26 101 111 1 63 2,7 0,17
1982 30 117 4585 0] 66 1,2 0,04

+ leak rate 0,5 1/h, plugged during
next refueling period

++ leak rate 25

1/h,

immediately plugged

Table 3: Test Results at KWU PWR Steam Generators

with Incoloy 800-Tubing
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BASIC THEME

NUCLEAR INDUSTRY — TOWARD AGE OF MATURITY

Under the current situation of low economic growth, the energy problem faces new phase. There
develops a strong tendency seeking lesser expensiveness for energy in addition to the security of the
energy supply. Nuclear power plays a significant part as one of the most virtual energy supply source
of being capable to meet the expectation.

By the results of accumulation of technical development and operation experience over the past
quarter century, the development of light water reactors has finally reached to a step of maturity.
Now, it has established a steady position for an inevitable power source in economic societies of
many countries.

Under these circumstances, a global driving posture including the efficient development of fast
breeder reactors based on a new time scale must be established, proceeding the upgrading of light
water reactors and the practice of nuclear fuel cycle which are supposed to maintain an economic
superiority on the premise of securing nuclear safety.

Simultaneously, by the people’s increasing concern in the development of nuclear energy in
developing countries, the international environment dealing with nuclear energy will also be soon
newly situated, for instance, how the international cooperation on nuclear energy will be built in cope
with developed countries, and the necessity of taking a posture for international cooperation in an
attempt to perform an, effective technical development is being advocated.

Continuous efforts are required to be made for solving various problems of public acceptance
concerning the global development of nuclear energy including those with nuclear fuel cycle and
radioactive waste matters, especially the problem how to let people penetrate to understand the
safety of nuclear energy, which is taken for newly occurred subject for people concerned in.

We want the 16th JAIF Annual Conference to be a meaningful place for future promotion of
nuclear energy development by making intensive discussions focussing on opinion exchange by
specialists both at home and abroad on the present subjects towards the maturity of nuclear industry,
looking over the world of the 21st century on the basis of viewpoint of all the matters mentioned
above.




16th JAIF ANNUAL CONFERENCE

PROGRAM

MARCH 23, WEDNESDAY

OPENING SESSION (9:30 ~ 10:40)

9:30

9:50

10:20

Chairman: J. Enjoji Senior Counselor
Japan Economic Journal
Vice Chairman
Japan Atomic Industrial Forum

Remarks by Chairman of Program Committee
— S. Okita President
International University

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

Remarks by Chairman of the Japan Atomic Energy Commission
— T. Yasuta Chairman
Japan Atomic Energy Commission
Minister of State for Science and Tech-
nology

SESSION 1 — ENERGY POLICY AND THE COURSE OF NUCLEAR DEVELOPMENT

10:45

11:30

(10:45 ~ 17:00)

Chairman: K. Yotsuyanagi President
Hokkaido Electric Power Co., Inc.

Energy and International Cooperation
— L. Brinkhorst Head of the Delegation of the Commission
of the European Communities in Japan

Nuclear Development Strategy of EdF
— J. Guilhamon Chairman
Electricité de France

49



50

(Afternoon)

14:00

14:45

15:30

16:15

Chairman:  S. Suenaga President
Mitsubishi Heavy Industries, Ltd.

Nuclear Power Development in India with Special Reference to Reprocessing
and Waste Management
— H. Sethna Chairman
India Atomic Energy Commission

Development of Peaceful Uses of Nuclear Energy and International Cooperation
— T. Mukaibo Acting Chairman
Japan Atomic Energy Commission

Chairman: Y. Morozumi President
Electric Power Development Co., Ltd.

Nuclear Development in the United States
- S. Brewer Assistant Secretary, Nuclear Energy
U.S. Department of Energy

China Energy Policy and Application of Nuclear Energy
— Z. Zhou Senior Advisor
Ministry of Nuclear Industry
People’s Republic of China

CHAIRMAN’S RECEPTION (18:00 ~ 19:30) Room “AKEBONO” HOTEL OKURA

(South Wing, 2nd Basement)




MARCH 24, THURSDAY

SESSION 2 — DEVELOPMENT STRATEGY OF FAST BREEDER REACTORS

(9:00 ~ 12:00)

Chairman: K. Oshima

Panelists (alphabetical order)

— F. Culler

— I. Hori

— G. Lehr

— W. Marshall

— G. Renon

~M. Segawa

Professor Emeritus
University of Tokyo

President
FElectric Power Research Institute
U. S. A.

Executive Vice President
The Tokyo Electric Power Co., Inc.

Director General

Department for Energy Research and
Technology

Bundesministerium fiir Forschung und
Technologie

F. R. Germany

Chairman
Central Electricity Generating Board
The United Kingdom

Administrateur Général Adjoint
Directeur Direction de la Strategie de

Relations Industrielles
Commissariat & 'Energie Atomique
France

President

Power Reactor and Nuclear Fuel Develop-
ment Corporation

51



LUNCHEON (12:20 ~ 14:15) Room “HEIAN” HOTEL OKURA
(Main Building, 1st Floor)

Remarks: S. YAMANAKA Minister of International Trade and Industry

Special Lecture: The Current Trend of Domestic and Foreign Finance and
Economy
— H. MAYEKAWA Governor
The Bank of Japan

FILMS (13:00 ~ 14:10) Conference Hall
@ “A Course Towards FBR MONJU” — in Japanese

@ “Local Development and Nuclear Power Plants” — in Japanese

i
........................................................................................................................................ -

SESSION 3 — NEW FRAMEWORK FOR INTERNATIONAL NUCLEAR COOPERATION
(14:30 ~ 18:00)

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

Panelists (alphabetical order)

— I. Badran President
Academy of Scientific Research and
Technology
Arab Republic of Egypt

— A. Friedman Special Counselor to the Ambassador at
Large for Nuclear Non-Proliferation
U.S. Department of State

— D. Ghazali Director
Tun Ismail Atomic Energy Research
Center (PUSPATD
Malaysia
— S.C. Kim Vice President

Korea Electric Power Corp.



— G. Lehr

— K. Niiseki

— M. Rapin

— B. Semenov

— H. Sethna

Director General

Department for Energy Research and
Technology

Bundesministerium fiir Forschung und
Technologie

F. R. Germany

Commissioner
Japan Atomic Energy Commission

Directeur

Institut de Recherche Technologique et
de Développement Industriel (IRDI)

Commissariat 4 I’Energie Atomique

France

Deputy Director General
International Atomic Energy Agency
(IAEA)

Chairman
India Atomic Energy Commission

53



54

MARCH 25, FRIDAY

SESSION 4 — TOWARDS THE GOAL OF NUCLEAR SAFETY

(9:30 ~ 12:30)

Chairman: H. Uchida Commissioner
Nuclear Safety Commission

Panelists (alphabetical order)

— A. Birkhofer President
Gesellschaft fiir Reaktorsicherheit
F. R. Germany

— H. Denton Director

Office of Nuclear Reactor Regulation
U.S. Nuclear Regulatory Commission

— M. Nakamura Writer
The Yomiuri Shimbun

— S. Suguri Director General
Institute of Nuclear Safety
Nuclear Power Engineering Test Center

SESSION 5 — NUCLEAR INDUSTRY WITH LIGHT WATER REACTORS AT
MATURITY (14:00 ~ 17:00)

Chairman: M. Sakisaka Chairman
International Energy Forum

Panelists (alphabetical order)

— L. Aboudarham Directeur a la Direction Commerciale
FRAMATOME
France

— W. Braun Vice President
Kraftwerk Union A.G.
F. R. Germany

— R. Cayron Chairman
Belgonucleaire
Belgium



— S. Hamaguchi

- M. Hayashi

— D. Lyons

— Y. Matsuda

— M. Nishi

— T. Price

Executive Managing Director
Kansai Electric Power Co., Inc.

Executive Vice President
Chubu Electric Power Co., Inc.

Vice Chairman

Atomic Industrial Forum
President

Power Systems Group
Combustion Engineering Inc.
U.S. A

Councillor

Director-General’s Secretariat

Agency of Natural Resources and Energy

Ministry of International Trade and
Industry

Director

Atomic Energy Committee

The Japan Electrical Manufacturers
Association

Managing Director

Hitachi, Ltd.

Secretary General
The Uranium Institute

55



Wednesday, March 23

Session 1: Energy Policy and the Course of
Nuclear Power Development
(10:45 — 17:00)

Amid circumstances of economic stagnation around
the world, both nuclear and non-nuclear power states
hold out high hopes for the promotion of nuclear
power generation as an effective approach to eco-
nomic revitalization. The representatives from indus-
trialized and developing countries having a great
influence on the world energy situation will be pre-
sent in this session to review their energy and nuclear
development strategies and offer their views of a new
future shape of nuclear policy. (Lectures)

NUCLEAR DEVELOPMENT
STRATEGY OF ELECTRICITE
DE FRANCE

J. GUILHAMON
Chairman
Electricité de France

The author first assesses the nuclear strategy
followed by Electricité de France in the 1970s:
with nearly 23,000 MW in service and an annual
production of more than 100 TWH, nuclear
power plants now provide more than 40 percent
of the country’s electricity; electricity, still more
than 50 percent dependent on imported energy
in 1973, is now 75 percent domestic and will
become 95 percent domestic in the near future.

In a decade, France has built a nuclear indus-
try with an international reputation, by setting a
coherent industrial policy both for nuclear
boilers and for their fuel cycle, it has been able
to equip itself with a high-performance tool that
functions up to the most optimistic expecta-
tions; by striving for optimization in all areas,
by standardization of equipment, it has stabi-
lized the cost price of electricity.

Among the great power of the free-market
world, only France and Japan posses this major
asset in the struggle for greater independence in
the field of energy.

However, the 1980s have begun with a period
of economic difficulties: the reduced growth of
demand for electricity raises the specter of
underuse of capacity by 1990. Electricité de
France might be tempted to make drastic cuts in
the rate of construction, but this would imperil
the entire French nuclear power industry, which
as a whole employs nearly 200,000 people
and constitutes a unique scientific and technical
resource for the country; it would also gravely
compromise the future programs already in
progress — the improvement of the PWR ap-
proach and a demonstration on industrial scale
of the feasibility of the Fast-Breeder Reactor.
France would then lose its chances to attain
long-term independence in energy.

This is why EdF, with the approval of the
authorities, has no intention of sacrificing its
ambitious program to the needs of the moment.
Since the future growth of nuclear power is
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henceforth dependent on the penetration of
electricity, EdF proposes a new strategy: in-
creasing demand, substituting electricity for
imported forms of energy at the point of use,
and multiplying the applications of electricity
are now its objectives.

In this, EdF has powerful arguments on its
side: electricity is both a guarantee of a depend-
able supply of energy, domestic and independ-
ent of the fluctuations of the international fuels
market, and an economical product, both for
the user and for the nation, preoccupied with
its balance of payments. Through bold com-
mercial promotion, through an incentive rate
structure, and through continuing research and
development work on systems using electricity,
Electricité de France intends to take up this new
challenge.

NUCLEAR POWER DEVELOPMENT
IN INDIA WITH SPECIAL
REFERENCE TO REPROCESSING
AND WASTE MANAGEMENT

H. N. SETHNA
Chairman
India Atomic Energy Commission

In view of the modest uranium reserves and
large thorium deposits, India’s nuclear power
programme has envisaged installation of natural
uranium reactors in the first phase, followed by
Fast Breeder Reactors in the second phase, using
plutonium from the first phase reactors, and
eventually reactor systems based on uranium?3?
— thorium cycle. Except for the first nuclear
power station which consists of two BWR units,
subsequent stations consist of natural uranium
fuelled pressurised heavy water reactors. About
10,000 MWe capacity of nuclear power génera—
tion is expected to be installed by the turn of
the century, based mostly on natural uranium
fuelled PHWRs. An experimental Fast Breeder
Test Reactor is also under construction and
studies are in progress for the design of a proto-
type fast breeder reactor of 500 MWe capacity.

Keeping the nuclear power programme in

view, development of technology for reproces-
sing of the spent fuel and for management of
the highly radioactive wastes was initiated in
the early stage and has kept pace with this
programme. The first reprocessing plant was
set up in Trombay in 1964 to reprocess the
metallic uranium fuel from the research reactor,
CIRUS. The experience gained in the construc-
tion and operation of this plant provided the
know-how for the design of the subsequent
plants and also indicated fruitful areas of re-
search and development. This plant has been
subsequently  de-commissioned and recon-
structed with expanded capacity. Reprocessing
of irradiated thorium fuel to separate urani-
um?3®?® was also carried out in this plant on a
pilot scale. The second plant at Tarapur has been
built for reprocessing the spent fuel from the
power reactors at Tarapur and Rajasthan. The
third plant, presently under design, will be set
up at Kalpakkam to reprocess the spent fuel
from the power reactors and the fast breeder
test reactor nearing completion there.
Technological capability has been acquired

for designing and constructing larger plants
necessary for the growth of nuclear power
programme. The strategy considered for the
sizing and siting of reprocessing plants extends
in scope from small plants co-located at nuclear
power station sites to large size central plants
located at an independent site serving many
stations.

Availability of appropriate technology to
manage high level radioactive wastes safety and
economically, has been considered necessary for
the successful development of the nuclear power
programme. Presently, the general practice in
all countries has been to store the high level
radioactive wastes in liquid form. However,
the ultimate means of isolating these wastes
would be to immobilize them in suitable solid
waste form, containerise them and dispose of
in an irretrievable manner. The waste form,
which has been extensively studied in many
countries, including India, is the vitreous mass
obtained by incorporation of high level waste
in glass matrices. A semi continuous pot glass
process involving calcination followed by melt-
ing and subsequent casting of the glass in a
storage container has been developed and



adopted in the Waste Immobilization Plant at
Tarapur. This plant is presently under commis-
sioning trials and will go into active operation
shortly. An air cooled storage facility to store
the solidified wastes for a period of about 20
years is also being set up by the side of this
plant. Efforts are also being presently concen-
trated on location of suitable host rock and site
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DEVELOPMENT OF PEACEFUL
USES OF NUCLEAR ENERGY &
INTERNATIONAL COOPERATION

T. MUKAIBO
Acting Chairman
Japan Atomic Energy Commission

1t is our pleasure that the technologies of light
water reactors reached the stage of stable opera-
tion on commercial scale and the nuclear power
stations are now supplying nearly 20% of total
generated electricity in Japan. However, we
have to admit that there are still many difficult
problems to overcome for the further develop-
ment of the peaceful uses of nuclear energy to
meet the future needs for the stable supply of
energy in this country. We need international
cooperation in various facets in addition fo
domestic efforts to solve those problems.

In this country where projects in this filed
were developed many years later than advanced
countries, we had to introduce basic knowledges
and technologies from abroad during the course
of development. Accordingly, it was unavoid-
able that the international cooperations were
rather passive. However, in recent years, do-
mestic technologies have remarkably grown so
that we can cooperate on an equal footing
internationally. On the other hand, such new
technologies developed in this country as the
advanced thermal reactor and the uranium
enrichment process by means of centrifuge are
going to step up toward commercial facilities.

Thus Japan is now considered to be in a posi-
tion to take part in international cooperation
more actively and positively than before.

The cooperation will increasingly include
various projects to solve problems common
internationally. Even regarding with light water
reactors which are considered to be in com-
mercial use, it is the problem of this kind to
improve them aiming at better designs both in
safety and economy.

In connection with various technologies on
nuclear fuel cycle, projects in our country are
still behind those in advanced countries, especi-
ally in the so-called back end parts of the cycle.
However, this field is considered to be in devel-
opmental stage around the world including
countries more advanced than Japan.

In case of big projects like the development of
fast breeder reactor or fusion reactor, a vast
mount of resources, both in money and man-
power, are necessary, for which we have to
consider the international cooperation to share
the burdon as well as the risk of failure. This is
not only the idea of our country, but also the
tendency of the world.

Japan has also been cooperating with the
countries which showed interests in the use of
nuclear energy later than Japan. However, in
this case also, Japanese attitude of cooperation
has been rather passive. Cooperations were
almost limited to the use of radioactive isotopes
and the cooperations were carried out as the
response to the request from abroad bilaterally
or multilaterally through such an international
organization as [AEA.

In order to promote the cooperation and to
make the Japanese contribution as effective as
possible more active or positive attitude is
necessary in the future taking into account the
real needs for the development of the respective
cooperating country.

Just like the attitude in domestic programs,
Japanese basic principle on international co-
operations or the uses of nuclear energy is very
clear and tight.

The uses are strictly limited to the peaceful
uses, excluding the military purpose, and at the
same time, the peaceful uses are believed to be
able to develop without any contradiction to the
efforts for the prevention of the proliferation of
nuclear weapons. This principle is also inter-
nationally confirmed in the conclusion of the
international project called INFCE.



Thursday, March 24

Session 2: Development Strategy of Fast
Breeder Reactors (9:00 — 12:00)

The dull energy demand under the conditions of slow
economic growth and the spread of light water re-
actors are in the background of the rising cost of
development that tends to cause countries planning
development of fast breeder reactors to fall behind
schedule. The FBR, the ultimate goal of the utiliza-
tion of nuclear fission energy, is the subject for study
in this session where participants are expected to
examine the environmental conditions of FBR com-
mercialization, such as the trend of uranium re-
sources, in the light of the technological progress that
has been achieved, and then discuss ways of inter-
national cooperation in promoting the commerciali-
zation. (Panel Discussion)

PRESENT STATUS OF
FAST REACTOR DEVELOPMENT
IN THE UNITED STATES

F. CULLER

President
Electric Power Research Institute

The fast reactor development program in the
United States has maintained steady technical
progress in each of the major programmatic
areas which are important to the development
and demonstration of a successful liquid metal
fast breeder.

The liquid metal fast breeder program has
been endorsed by the present Administration as
vital and necessary to a vital long-term energy
requirement for the United States, this after the
uncertain years between 1976 and 1980. The
Clinch River Breeder Reactor, the United States’
test and demonstration reactor, has also received
the endorsement of the Administration and the
electric utilities. Site preparation is well ad-
vanced; most equipment is completed; and
detailed design is far along. This reactor has,
since its beginnings, been the focal point for the
continuing debate about nuclear power and
breeding in the United States. Consequently,
it has moved slowly, but steadily, through
stepwise, year-to-year approvals in the U.S.
Congress.

There are other strong elements of the U.S.
liquid metal breeder program which continue
to provide data and demonstration of the
necessary technology for successful large-scale
demonstration of a commercial-scale breeder
and its fuel recycle.

The United States program, in point of fact,
remains strong in all supporting technological
areas. The Fast Flux Test Facility (FFTF) at
Hanford is operating. The world’s highest
power liquid metal test facility, the 70 megawatt
thermal Liquid Metal Engineering Test Center, is
providing important test data on heat exchan-
gers, valves, pumps, steam generators, and other
equipment. The uninterrupted experimental
and engineering development required to
safely reprocess fast reactor fuel — under
diversion-resistant conditions — is well advanced
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in cold equipment test stages at the Oak Ridge
National Laboratory. The FFTF at Hanford
continues to advance remote plutonium fuel
fabrication, carefully coordinated with the re-
processing work at ORNL.

The Nuclear Regulatory Commission has
moved to clear the safety approvals for the
CRBR. It is also working with the conceptual
design groups on the large commercial proto-
type concepts to establish a body of studied
and evaluated safety criteria and standards.
Safety experiments and evaluations have con-
tinued at the Argonne National Laboratory and
other sites, as required.

In 1982, the work on a conceptual design for
a large loop LMFBR was completed by an ex-
pert-encompassing team of reactor manufac-
turers, architect-engineers, utility advisors, and a
coordinating contractor, all under the sponsor-
ship of the Department of Energy.

In October, 1982, the next stage toward hav-
ing a fast reactor capability in the United States
was initiated by a joint agreement between the
Department of Energy and the electric utilities,
through the Electric Power Research Institute’s
Consolidated Management Office (CoMO).
CoMO, located in Chicago, is now the technical
integrator for DOE in this first phase of a long-
term effort to produce a sound and economi-
cally competitive fast reactor design based on
the experience gained from Clinch River, FFTF,
and EBR-II, and, hopefully, international
LMFBR demonstration plants as well.

The United States, with the endorsement of
both the government and the private sector, is
actively seeking to participate with Japan, Bri-
tain, France, Germany and others in formal
agreements for international cooperation to
demonstrate the large commercial-scale breeder,
under conditions that are mutually beneficial to
all.

PRESENT STATUS OF
FBR DEVELOPMENT
BY THE ELECTRIC
POWER COMPANIES

AND INTERNATIONAL

COOPERATION

i. HORI
Executive Vice President
The Tokyo Electric Power Co., Inc.

Japan’s needs for energy resources are much
greater than those of other countries and the
total generating capacity of nuclear power
plants in Japan has reached about 17,000 MW
with continued smooth and successful opera-
tion.

Although there has recently been a tendency
toward a decreasing growth rate of electricity
demand, the importance of FBR development
remains unchanged. In order to be able to
respond rapidly to changes in the energy situa-
tion, it is necessary to establish the proof of
technical and economic feasibility of FBR by
constructing a demonstration plant at the
possible earliest date.

The Japanese electric power companies re-
cognized the importance of FBRs at an early
stage and have developed specialists to deal with
this area. Also they have cooperated in the
development of a test reactor and a prototype
reactor by assigning their engineers to the devel-
opment programs and by sharing the costs of
these development programs.

For the purpose of developing a demonstra-
tion reactor, an FBR Steering Committee and an
FBR Project Office were set up in the Federa-
tion of Electric Power Companies in 1980 to
make full-scale preparations on the part of the
electric utilities.

Work on conceptual design for the demon-
stration reactor, mainly concentrating on a
1,000 MW class loop-type reactor, was started
in the 1981 fiscal year as a three-year program
and is continuing with the cooperation of the
various manufactures.

Parallel to this work and within the same
period, a feasibility study centering on the
aseismic properties of pool-type reactor is being
carried out by the Central Research Institute



of Electric Power Industry in order to give more
flexibilities in the selection of the type of
reactor

After the 1984 fiscal year, based on the result
of the study, a conceptual design for a pool-type
reactor will be planned as a major program.
Once the results are available, we will compare
the loop and pool types and decide which type
to use for the demonstration reactor.

Important tasks to be dealt with in connec-
tion with FBR development are the establish-
ment of an organization for development of the
demonstration reactor, particularly as regards
construction body, research and development,
cost reduction and preparations for setting up
safe design standards.

We believe that the electric power companies
should make every effort to play an active role
in these matters and intend to work in close
cooperation with government organizations,
PNC, etc.

The demonstration reactor should be con-
structed according to the required schedule
using technology developed and accumulated
domestically and efforts should be made to put
the fruits of infernational cooperation to good
use in this program.

As for international collaboration on FBR
development, we have been approached by the
United States, the United Kingdom and France.
We will continue discussions with these coun-
tries with the above policy in mind. We also
expect to cut down the amount of funds, man-
power and the time needed for research and
development through the collaboration which
can be enjoyed by each country.

The mode of international collaboration
depends much upon future discussions among
the countries concerned. But essentially there
are two types of arrangement available: coopera-
tion between two countries and cooperation
among a number of countries. These two will be
promoted in parallel.

For instance, with regard to basic concepts
for safety standards and so on, multilateral
discussions will be preferable to reach a con-
clusion. Depending upon the subjects to be
handled, a bilateral pattern is more desirable so
that the good points of each country can be
used to the maximum.

With regard to the items which need to be
defined in the form of agreement such as basic
ideas on international collaboration, plenty of
time should be allotted for thorough discussions
between the parties concerned in the various
countries involved, and agreements should be
concluded based on the understanding of all
those involved. At the same time, the exchange
of information should be promoted with
regard to specific problems which can be dis-
cussed between the electric power companies
of the various countries involved.

FAST BREEDER REACTORS
AS A GUARANTY
FOR THE FUTURE

C. RENON*

Administrateur Général Adjoint
Directeur Direction de la Strategie
de Relations Industrielles
Commissariat a4 1’Energie Atomique

Energy policy is a long range one and cannot
be decided upon with respect to short term
fluctuations of the energy market. Above all,
it needs continuity.

Hence, the development and deployment of
the fast breeder reactors cannot be determined
without taking into account the overall energy
picture of a country and its relations with other
energy producers and consumers, as well as the
inertia tied to the implementation of such a
policy.

To pull the world economy out of its current
crisis, we have to restore some economic growth.
This, in turn, will increase the energy demand
particularly in those countries where the energy
consumption is very low and where the rapid
demographic expansion will increase the needs.
In order to ensure stability of the world, these
countries need an access to easy-to-use energy
sources. Hence, oil should be restricted, as
much as possible, to very specific uses, especi-
ally in industrialized countries. This makes it
necessary to tap alternate sources, essentially
coal and nuclear, in particular in countries
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deprived of fossile resources.

All the consistent growth scenarios take
nuclear energy into account, because it allows
a better political and economical independence
of the users by a better guaranty of supply and
has a favorable effect on the balance of payment,
especially for industrialized countries. That is
why the PWR programs will go ahead and are
actually picking up again in some countries.

However, beyond these programs, we have
to prepare for the next stage. Fast breeder
reactors appear as a logical and needed continua-
tion of thermal reactors, to use the plutonium
produced in the former and to tap the huge
energy source constituted by depleted uranium.

Today, in several industrial countries, FBRs
are reaching industrial maturity and are under
development in many others.

All the countries using heavily nuclear energy
have kept open the FBR option. In this respect,
it is worthwhile to have a closer look at the
French example. The development of FBRs is
a logical, continuous and progressive one. It
went through three major steps for the reactor
with Rapsodie as an experimental step, Phenix
as a demonstration plant and irradiation tool
and Super-Phenix as an industrial prototype.
The latter is approaching completion. In parallel,
fuel fabrication and reprocessing have been
developed. The whole program was supported
by intensive R&D including of course all safety
aspects.

To prepare the deployment of the FBR re-
actor line, industrial structures have been set up
which allow a very close cooperation between all
the interested parties, mainly, the utility EdF,
the industry, NOVATOME and the component
manufacturers, ALSTHOM-ATLANTIQUE for
the conventional part, COGEMA for the fuel
cycle and CEA.

Of course, some problems remain to be solved,
the first being the cost. Although the cost of
the kWh of Super-Phenix is comparable to that
of coal fired stations, it is still significantly
higher than that of PWRs, especially taking into
account the current price of uranium. We are
working very hard on this and with improved
designs, we have already achieved significant
cost reductions compared to Super-Phenix.
This comprises also the back-end of the fuel

cycle which has already been closed, but re-
mains to be brought to a commercial scale.

In the mean time, we have also to extend the
good public acceptance of nuclear energy, at
least in France, by explaining the specificities
of FBRs.

All in all, we think that FBRs will reach full
commercial stage shortly after the turn of the
millenary.

To be able to achieve this goal, the final
decision regarding a follow-up of Super-Phenix
has to be made by 1986. The corresponding
studies are now being carried out by CEA,
EdF and the industry for the Government to
take a decision after a significant time of opera-
tion of Super-Phenix and of the new reproces-
sing facility for, now being completed.

It is obvious that there is still much to do.
Much has alrsady been done and very success-
fully, but we have recognized very early that a
good way to go is international cooperation to
optimize as well as possible cost and effort.
That is why we work closely with our European
partners. Extending this international coopera-
tion, in any form, between utilities, industry,
research entities, can only be beneficial and we
wish to do so. Under those conditions, the
future of FBRs can be looked at very optimisti-
cally.

(* Co-signed by R. CARLE and
M. ROZENHOLC)

STRATEGY FOR THE DEVELOPMENT
OF FAST BREEDER REACTORS

M. SEGAWA

President

Power Reactor and Nuclear Fuel
Development Corporation

The development of fast breeder reactors in
Japan has been pushed forward as a national
project by the joint efforts of the Government
and the private sector, in which the Power
Reactor and Nuclear Fuel Development Corpo-
ration (PNC) is taking a leading role.

The experimental reactor “JOYO,” the first



fast breeder reactor in Japan, has been operated
extremely satisfactorily since the first criticality
in 1977, and has accumulated a great deal of
data concerning the function and performance
of the plant, by various tests including the
natural circulation test at the time of a complete
power failure.

in 1982, the modification to the second phase
core with the maximum thermal output of 100
MW was carried out, and the core achieved the
criticality. With the rated output operation to
be started this year, it is expected that a great
deal of technical data will be obtained, including
the irradiation data of fuel and materials as well
as the experience of operation and maintenance.

Meanwhile, preparatory work for the proto-
type reactor “MONJU” has been in progress at
the site since January 1983, the consents of the
Government and the local community being
obtained in 1982. As for the safety evaluation,
evaluations by administrative authorities were
completed in 1981, and the Nuclear Safety
Commission is now undertaking the evaluation.
Contract negotiations with constructors of the
plant are also under way.

In parallel with the design, construction and
operation of the experimental reactor and ex-
tensive research and development activities for
the prototype reactor have been carried out
including the fuel cycle of the fast breeder
reactor, mainly at the Tokai Works and the
Oarai Engineering Center of PNC. From these
activities, many technical experiences have been
accumulated, as well as various documents and
guidelines for design and evaluation, data bank
for the material and the license experience such
as the safety evaluation.

With regard to the demonstration reactor,
which is to follow the prototype reactor, the
schedule and assignment of the role were de-
fined in the ‘‘Long-term Plan for the Develop-
ment and Utilization of Nuclear Energy” of the
Atomic Energy Commission as follows;

The construction of a demonstration reactor
is to be started in the early 1990s, and the com-
mercialization is planned at about 2010. Itis
desirable that utilities should take an active role

in the construction and operation of the demon-
stration reactor with the back-up of the Govern-
ment. Related research and development activi-
ties are to be carried out by the PNC as a center
with the increasing participation by the private
sector.

The PNC has undertaken the study of the
design of the demonstration reactor since 1975,
and has already begun some research and devel-
opment activities. From now on, main focus
will firstly be placed on the investigation and
study necessary for the selection of the type of
a reactor and the determination of basic specifi-
cations. Before the commercialization of the
fast breeder reactor, a great deal of research and
development activities will be needed with the
view to reduce the cost of construction and
ensuring the safety and reliability of the plant,
and these activities are to be pursued with the
cooperation of the industry. Moreover, research
and development necessary for the comparison
of loop type and tank type designs for a com-
mercial fast breeder will be continued.

It is estimated that the cost of construction of
fast breeder reactors will increase substantially
when it comes to the stage of commercialization,
and the development should be carried out effi-
ciently. From this point of view, the interna-
tional cooperation seems to play a key role.
Japan concluded cooperation agreements with
almost all the countries which are developing
fast breeder reactors, such as the United States
of America, the United Kingdom, France and
West Germany, and has since cooperated with
these countries in such fields as the exchange of
information and joint experiments. In the
future development of the demonstration re-
actor, cooperation with these countries are to be
further enlarged, for the purpose of comple-
menting the independent development. In parti-
cular, concerning such issues as the reevaluation
of the safety design criteria in which the inter-
national consensus is important, we would like
to cooperate with every nation, who is engaged
in fast breeder reactor development, through
exchange of opinions and joint research projects.
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Thursday, March 24

Session 3: New Framework for International
Nuclear Cooperation (14:30 — 18:00)

Events of the past few years indicate that developing
countries are highly motivated to move toward peace-
ful uses of atomic energy and that the debate on
nuclear non-proliferation has brought on quite a
perception gap between industrialized and developing
countries. But nuclear energy is an inevitable choice
that all world nations have to make for the 21st
century. So the developing and industrialized coun-
tries are advised from a long-range point of view to
cooperate in pushing its development systematically
on reasonable lines. Constructive proposals from
both sides are to be discussed in this session as to
what they have to begin with to establish smooth
cooperative relations between them.

(Panel Discussion)
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INTERNATIONAL COOPERATION
IN NUCLEAR ENERGY
—~ AN EGYPTIAN VIEW

. G. BADRAN

The interplay of many dominating variables
in the world today has a decisive effect on survi-
val. The most dominant variables are:

The unavoidable growth in population,
energy need and food. Conflicts are expected if
collective efficient and just efforts for utiliza-
tion of the world natural resources are not met,

The world depletable resources nearing their
end compell resorting to alternative long lived
durable energy resources and conserving oil
consumption for premium uses. Search for
alternatives unquestionably leads to identifi-
cation of nuclear power as the possible resource.

However, the practice of nuclear energy
utilization today must be modified to suit the
various conditions existing or which will exist
in the world. Similarly, the conditions in the
world must necessarily be modified to suit the
nature (and constraints) of utlizing the con-
troversial technology of nuclear power genera-
tion. Disparities existant among nations of the
world should not be viewed as impediments to
this cause. It should be considered that for
nuclear power generation to flourish, unifying
insterests can be a promoting factor, to men-
tion: uranium deposits, advancing nuclear
technology, financial resources, production of
goods based on processing through new tech-
nologies, and above all the growing needs.

All these do not belong to one nation or
region or economic structure. This means that
all should cooperate for global interest in an
international order of cooperation. Nations of
the world should act as partners in one global
undertaking. International organizations as the
U.N. are called upon to draw up an international
code of conduct for nuclear utilization. The de-
veloping countries should gain from such inter-
national cooperation as recepients of technology
promoting their own standards, training, and the
increasing need of energy.

The developed nations gain from the growing
nuclear market in the developing countries
which presently possess, among other things,



huge deposits of natural resources, albeit non
uranium, such as oil. This can initiate a world
equilibrium that can maintain resources and life
for all. The proliferation of nuclear technology
and its universalization can act as self-promoting
nuclear development.

Egypt endorsed the Non-proliferation Treaty
and has started nuclear energy programme to
meet its growing energy demand untill the year
2000. Concurrently manpower {raining is
underway in a number of 30-year-old institu-
tions.

A VIEW POINT FROM U. S. A

A. FRIEDMAN
Special Counselor
to the Ambassador

at Large for Nuclear
Non-Proliferation
Department of State
U.S. A,

In recent years there has been a general slow
down in orders for nuclear power plants. At
the same time, more and more countries are
entering the market as suppliers of nuclear
facilities and technology. Thus we are facing
a buyer’s market. In view of the serious energy
situation throughout much of the world, nu-
clear power can and should play an important
role in assuring a country’s energy security.
As suppliers, we must be prepared to demon-
strate that we are reliable and predictable sup-
pliers and that we are able to satisfy the nuclear
requirements of these countries. But we must
also continue to ensure that nuclear technology
and equipment supplied in international com-
merce are used for the important civil purposes
for which they were intended. 1t is essential
that the nuclear supplier countries do not use
relaxed non-proliferation and safeguards criteria
as selling points in their export efforts. Thusit
is most important that all nuclear suppliers use
the same realistic criteria in implementing their
nuclear export policy. Our shared commitment
to satisfy the legitimate civil nuclear needs of

nations while assuring that the necessary safe-
guards and non-proliferation controls are in
effect require that we continue to cooperate
with both supplier and user nations and to agree
on a universally accepted set of rules to which
we can all adhere.

NEW FRAMEWORK
FOR INTERNATIONAL COOPERATION

D. GHAZALI

Director

Tun Ismail Atomic Energy
Research Center (PUSPATI)
Malaysia

The act to control rather than to accelerate
the use of atomic energy is presently dominating
the world. Because of this obsession, developed
countries are inclined to use various agencies,
viz. IAEA for the purpose of control rather than
the concern for the needs to spread the use of
atomic energy for the betterment of mankind.
In particular nuclear power, if wisely developed,
will help to satisfy legitimate needs, hence to
counteract economic and social dispair that can

lead to internal and external unrest and even war.

The developed countries are more concerned
with the “antics” of the non-NPT countries
rather than those of the NPT and it is high time
those in the NPT be given due consideration
instead. Earlier predictions about rapid spread
of nuclear weapon production have not been
materialised although those countries with nu-
clear power reactors are potentially capable of
doing so.

Since the needs for energy is a universal right
of everyone, any form of cooperation should be
on equal footing with no hidden motives. One
approach is to cooperate with one or more
countries in the NPT regime as well as with
those of similar belief. The whole issue should
rest on trust, goodwill and openness and these
states must demonstrate the superiority of their
moral weapons and dispel the forces of ignor-
ance.
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VIEWS ON INTERNATIONAL
COOPERATION

S. KIM
Vice President
Korean Electric Power Corp.

Nuclear industries have remained sluggish
mainly because of the prolonged recession
throughout the world. Nevertheless, Korea is
one of the countries which continue to develop
nuclear energies in a positive manner. The major
reason is that Korea does not have enough in-
digenous energy resources to meet the national
demand.

Therefore, I think that the utilization of
nuclear energy in Korea should be increased
more than before, in view of securing stable
energy supply sources.

Since 1978 we have successfully operated
Korea Nuclear Unit No. One (1) plant of which
capacity is 587 MWe and its operating capacity
factor is progressively improving. Two other
plants are going to be in commercial operation
near future and now in various start-up testing
stages. Six units of 950 MWe are under con-
struction. The total nuclear power will reach
9.4 GWe which represents 39.7% of total in-
stalled electric capacity in the year 1991.

Until now, we at KEPCO have been trying
to increase the internatinal cooperation with
foreign organizations on the basis of peaceful
uses of nuclear energy. As result of this effort,
we have been able to resolve many problems
encountered during implementing Korean nu-
clear projects.

However, we have realized that the inter-
national cooperation through mutual agreement
or participation in professional nuclear organiza-
tions have had some limitation when it involves
sharing nuclear technology and experience
because of great distances between involved
countries.

In view of motivations of nuclear industry in
Asia-Region, it is very desirable to maintain
closer cooperation between countries in this
geographical region. Accordingly, I would sug-
gest a Asia-Regional Nuclear Cooperation Group
in Asian zone which may include those coun-
tries having nuclear plants in operation and

under construction be organized on Government
level and/or specific type reactor Owner Group
on a utilities level.

The Asia-Regional Nuclear Cooperation
Group is expected to deal with the following
fields;

— Waste disposal

— Plant information exchange

— Front & back end fuel cycle

— Radiation emergency preparedness

— Any other fields of member’s interest

It is also suggested that any planned meetings
of the foregoing groups be held in sequence, i.e.
1st meeting in Japan, 2nd meeting in Korea, etc.

THE ROLES OF GOVERNMENTS
IN THE INTERNATIONAL TRANSFER
OF NUCLEAR TECHNOLOGY

G. LEHR
Director General
Department for Energy Research

and Technology
BMFT

For enabling developing countries to benefit
from the great economic potential of nuclear
energy, one can build upon an elaborate net-
work of international cooperation which has
been developed over the past decades up to the
remarkable present standard worldwide. On the
other hand, one has to take into account
national and international awareness of the pro-
liferation problem, an awareness which has been
growing since the late sixties and after a quite
period following the entry into force of the
Nuclear Non-Proliferation Treaty, again since
1974. Not only because of the proliferation
risk, the internatinonal transfer of nuclear
fechnology depends upon the support and
active assistance of Governments.

Firstly, the role which nuclear energy shall
play in the energy supply system of a receiving
country has to be defined in a comprehensive
context. Furthermore, the particular aspects of
the nuclear fuel cycle are matters of inherent
Government interest and responsiblity.

Secondly, the Ilong-term commitment of



human, economic and financial resources both
in the transferring and in the receiving country,
while often involving substantially private indus-
try and commercial banks, usually requires long-
term decisions by Governments and Parliaments
which, in turn, are based on, or must lead to,
long-term understandings between the transfer-
ring and recipient states.

Thirdly, in addition to the availability of
essential skills and resources, nuclear technology
should be set up in an environment of qualified
research and development, as well as industrial
infrastructure.

Fourthly, Governments have to ensure an
effective system of safety, physical protection,
and other appropriate regulatory arrangements.

Bilateral cooperation is the main tool for
promoting nuclear transfer. It is assisted by
principles, measures and practices elaborated
on a multilateral basis.

We have experienced a period of non-proli-
feration policy which put primary emphasis on
restraints in nuclear exports. Today it is,
however, accepted that nuclear commerce and
cooperation cannot be carried out without
suppliers accepting their responsibility for
stable and predicatable arrangements. In
strengthening international nuclear cooperation,
we emphasize that non-proliferation and the
assurance of supply should be complementary.
This discussion started in INFCE and is now
being continued by the Committee on Assur-

ances of Supply (CAS) on IAEA.
Under the headings of international pluto-

nium storage, management for spent fuel ele-
ments and mechanisms for emergency supplies
of wuranium several models for international
cooperation are discussed within the IAEA.
One has to reach compromises on a number of
key issues.

It is essential to point out that technical and
administrative measures alone cannot prevent
the diversion of nuclear material to non-peaceful
purposes. Additionally, we need to develop a
policy of consensus on a broad international
basis. This will reduce the fields of conflict and
straines in international relations and thus mini-
mize any motivation to misuse nuclear energy.

INTERNATIONAL COOPERATION
AND
JAPANESE SITUATION

K. NHSEKI
Comimissioner
Japan Atomic Energy Commission

During the past 25 years, Japanese projects
for development and utilization of nuclear
power have been steadily advancing and now
Japan became the third ranking country in
nuclear power development in the world. Not
only the scale of extension in the nuclear power
generation, but the business related to nuclear
fuel cycle is also progressing.

Under these circumstances, an initiative role
Japan should take at home and overseas in the
field of nuclear power becomes highly antici-
pated.

The basic laws of nuclear power are written
under the principle policy that research,
development and utilization of nuclear power
shall be restlicted to peaceful use and their
actually gained results shall be opened in public
in order to actively help for an international
cooperation. Besides the international coopera-
tion with the advanced countries, Japan in fu-
ture, from a viewpoint of safety security for our
own nuclear development, need to positively co-
operate with in developing countries as well as
peaceful use of nuclear power.

Japan has been cooperating positively Asian
countries neiboured in a variety of projects in
the field of RI and radioactive rays use within
the frame work of RCA (Regional Cooperative
Agreement for Research Development & Train-
ing Related to Nuclear Science and Technology)
of IAEA (International Atomic Energy Agency).

But, lately, these countries are being keenly
interested in nuclear power generation and
requesting us to cooperate in a technical field
in a wide range of matters from the basic re-
search using research reactors to training opera-
tors, emergency countermeasures and waste dis-
posal, etc.

In compliance with the requests from such
developing countries, it will be necessary for
Japan to discharge international duties as nu-
clear advanced country. In such occasion, the
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following points should be taken into considera-
tion.

Firstly, there are some differences by develop-
ing countries in the magnitude of advancement
of nuclear power. Therefore, Japan has to pro-
perly grasp what they really need and should
cooperate within a possible range of our capa-
city.

Next, in case we might possibly go far in co-
operation into a project concerning nuclear fuel
cycle, a fully conscious consideration should be
taken in relation with our policy on nuclear non-
proliferation.

We believe that peaceful use of atomic power
and nuclear non-proliferation are compatible as
described in the discussion of INFCE (Inter-
national Nuclear Fuel Cycle Evaluation).

In this connection, JAEA should play the
most active part in security treatment system in
the future. Besides, we intend to cooperate
associatedly to IAEA in the research and devel-
opment of security ireatment especially for
large-sized recycle factories.

Furthermore, Japan is hoping that the inter-
national storage scheme on Plutonium men-
tioned in the TAEA Charter would be materiali-
zed sooner, since Plutonium demand is forcasted
to be elevated along with the expanded use of
newly designed reactors in the future.

FRENCH APPROACH TO
INTERNATIONAL NUCLEAR
COOPERATION — TECHNICAL AND
SCIENTIFIC FEATURES

M. LAPIN

Directeur

Institut de Recherche Technologique
et de Développement Industriel

(IRDI)

Commissariat 4 'Energie Atomique

France

1. Nuclear energy development, which has

started mainly in the most industrialized coun-
tries a few decades ago, concerns now many
nations of our contemporary world. In partic-
ular, for developing countries which have, or

will have in a near future, rapidly increasing
energy needs, nuclear energy represents a pos-
sible complement or substitute to fossile re-
sources for electricity production and thereby
an efficient mean to master their energy prob-
lems in middle or long term perspectives.

2. Bach country which looks for its energy
independence by relying upon nuclear energy
development has to reach a certain level of
nuclear maturity. Such a maturity implies:

— A sufficient scientific and technical knowl-
edge in all the fields involved in nuclear
energy: This requires to have available
qualified specialists in all these fields.

— A national nuclear industry, able to con-
tribute significantly to nuclear plant
design, construction, operation and main-
tenance.

— A national administration competent for all
what concerns the safety aspects and the
regulatory problems.

3. For developing countries which have not
gained progressively the necessary experience
in nuclear energy by participating to its develop-
ment from the very beginning, nuclear maturity
can be obtained in a limited period of time only
by international cooperation with experienced
partners. Such a cooperation can be set up
through bilateral or multilateral agreements or
international agencies (e.g. OECD, TAEA) and
covers a wide range of activities, going from R
and D studies to industrial production, with
various possible approaches:

— Exports of products and/or services, includ-
ing at the maximum turn-key contracts for
nuclear power units or fuel cycle plants.

— Technology transfer (typically from a licen-
sor to a licensee) involving an important
participation from the recipient country
industry in nuclear plant construction.

— Experts formation and eventually R and
D programs performed jointly by ex-
perienced and developing countries.

4.In order to reach her energy independence,
France has been let to develop activities cover-
ing the whole nuclear field and to occupy
alternativelly the position of a licensee or of a
licensor with foreign partners. Therefore it has
gained quite a large experience in international
nuclear cooperation which it is willing to put



at the disposal of developing countries, so that
they can progressively reach their own energy
independence.

NEW FRAMES OF
INTERNATIONAL
CO-OPERATION

B. A. SEMENOV
Head of the Department of

Nuclear Energy and Safety
IAEA

To better understand what is meant by “new
frames,” one should define more clearly the
“old frames,” discuss their successes and limita-
tions.

The history of development of international
co-operation in utilization of nuclear energy for
peaceful purposes is shortly reviewed.

For the purpose of further discussion, which
is limited to international co-operation with
developing countries, the latter are condition-
ally divided into three subgroups: those at the
stage of introducing nuclear power (about ten
countries); those utilizing nuclear energy in
other than power fields (40 - 50 countries), and
those which have little interest so far in nuclear
energy (all the others — more than 80 coun-
tries). The interests of the two first groups are
discussed: The importance of international co-
operation and specifically of the IAEA technical
assistance programme for developing countries
in various fields of nuclear energy applications
is stressed and some figures are presented.
Special emphasis is given to the first, the
smallest group of developing countries, about
to enter the ““nuclear power club,” the interests
of which mainly require establishing the ‘“new
frames.”

The present situation and prospects of nuclear
power development in these countries are
reviewed.

The role of international co-operation and of
the TAEA in particular in assessing the necessity
of nuclear power in developing countries and in
assisting them in preparations for introduction
(energy planning, manpower development, sit-

ing, safety, manuals, codes and guides, training
courses, missions, etc.) are reviewed.

Then the long-term problems of assurances of
supply for nuclear power programmes in devel-
oping countries are discussed in direct relation-
ship with the problem of non-proliferation.

The linkage between non-proliferation obliga-
tions of NNWSs, party to NPT, and their expec-
tations (according to Article IV of the NPT) for
unimpeded access to peaceful nuclear techno-
logy, in particular in light of some collective and
unilateral measures by supplier countries and the
results of the INFCE study are discussed.

The TAEA statutory functions and practical
activities in the field of assurances of supply are
reviewed, with special reference to the work of
the Committee on Assurance of Supply (CAS).

It is suggested that one should not damage the
existing well functioning “old frames” of inter-
national co-operation but rather to establish the
“new frames” on their basis, to be directed
towards meeting emerging requirements of

developing countries entering the ‘“‘nuclear
power club.” The inherent linkage between
assurances of supply and non-proliferation

requirements is stressed.

The possibility of further harmonization of
nuclear export policies is mentioned.

The actual situation with front end and back
end services is reviewed and desirability of
multinational or regional fuel cycle facilities is
stated.

In conclusion, the importance of international
co-operation in the past as well as in the future
to solve newly emerging problems is underlined.

FUTURE STRATEGY
FOR INTERNATIONAL
COMMERCE IN
NUCLEAR ENERGY

H. SETHNA
Chairman
India Atomic Energy Commission

For the newly emerging countries lack of in-
dustrial infrastructure has been most serious
impediment for the development of nuclear
power. Many of the countries lack fossil re-
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sources and require nuclear power. Interna-
tional cooperation between developing and
developed countries could lead to optimized
utilization of resources of both. The develop-
ing countries could contribute in areas of their
own strength fowards the establishment of
nuclear power as a viable alternate source of
energy. The economic interdependence of all
countries has been recognized in the context
of the global inflation and cooperation in the

energy sector can alleviate the adverse aspects of
this situation. Lack of international coopera-
tion and commerce in the field of nuclear energy
has been the main cause for the stunting of the
growth of nuclear power in the world as a whole.
India has had varied experience in the field of
technical cooperation in nuclear power develop-
ment and lessons can be drawn from its experi-
ence for future strategy for international co-
operation in the field of nuclear energy.



Friday, March 25

Session 4: Towards the Goal of Nuclear Safety
' (9:30 — 12:30)

Environment surrounding nuclear safety problems in
the world such as enactment of U.S. waste bill, pro-
posal of the “‘safety goals’ and some studies on the
rationalization of licensing procedures show some
signs of a change. However, about the essential issue
of the nuclear safety e.g. ‘‘How safe is safe enough”
the studies has just been initiated in each country. In
this session, panel members will exchange their views
on what standard should be taken, where to direct
and how to set for the concept of the nuclear safety
which meet the situation of each country, referring
examples of other industries. (Panel Discussion)

TRENDS IN NUCLEAR
SAFETY TECHNOLOGY
WITHIN THE FEDERAL
REPUBLIC OF GERMANY

A, BIRKHOFER
Gesellschaft fiir Reaktorsicherheit (GRS) mbH

The experience from licensing, construction,
operation, and R&D activities gained within the
iast years confirmed the adequate design of
PWR-plants. The progress in nuclear safety
technology resulted in improvements on existing
engineered safety features. These reflect the
design principle that preventive measures to
avoid and to control accidents do have priority
over design features to limit consequences of
accidents.

Within these improvements more stringent
requirements have been formulated for the
primary and secondary system. In an overall
safety concept both systems are of similar
importance. Increased requirements regarding
mechanical design, stress analysis, material
properties, manufacture and inservice inspection
of the main components important for safety
resulted in the concept of ‘‘basic safety.”
Referring to this concept a double-ended large
break LOCA can be precluded and serves no
longer as a design-basis-accident in all its aspects.

Another improvement is related to the con-
sequences of the steam generator tube failure.
In order to further limit a possible release of
primary coolant to the environment the set
point of the main steam safety valve of the
defective steam generator will be raised above
the zero flow head of the HPCI. By this mean
the accident can be controlled more simple.

In applying a “defense in depth” concept to
reactor control a structured instrumentation and
control system is provided. In more recent
German nuclear power plants it consists of three
hierarchical acting independent partial systems,
reactor control, reactor limitations and reactor
protection system.

Concerning accident analysis most important
physical phenomena within the design-basis-
accident (DBA) frame have been identified and
understood. The capacities of systems cont-
rolling DBAs have been studied on the basis of
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best estimate calculations. It has been shown
that — compared with licensing assumptions —
less systems are necessary to limit peak clad
temperatures during a LOCA below 1,200 °C.

Since the early 70s, R&D work has been
performed to study physical phenomena for
accident sequences beyond DBAs. An impor-
tant finding is that a late overpressure failure of
the containment for a core melt accident is
expected to be more delayed than it was calcu-
lated in the German Risk Study without assum-
ing any heat and mass removal from the con-
tainment. It is generally understood that at the
present there is no need to install special mitiga-
tion measures.

Emphasis has been put on the study of fission
product behaviour. Results indicate a much
stronger decrease of aerosol activity within the
containment atmosphere as calculated in the
German Risk Study and similar in WASH-1400.
In the case of a leakage in the steel shell deple-
tion and condensation of fission products in the
annulus and/or auxiliary building will reduce
fission product release into the atmosphere.

Improvements in design provisions for safety
and best estimate calculations of different ac-
cident sequences indicate that core melt fre-
quencies as well as consequences of severe
accidents are lower than previously estimated.

However, before final conclusions can be
drawn ongoing research work on specific aspects
related to severe accidents has to be completed.

Experience gained in recent years with pro-
babilistic risk assessment indicate the develop-
ment of probabilistic safety criteria in addition
to the deterministic ones. It is suggested that
those probabilistic criteria should be used to
complement the classical deterministic approach
as a measure stick to formulate appropriate
safety criteria in an overall and well-balanced
safety concept. On the basis of the radiation
protection ordinance probabilistic criteria are
under study within the Federal Republic of
Germany.

ROLE OF EVALUATION PERIOD
FOR NRC SAFETY GOALS

H. DENTON

Director

Office of Nuclear Reactor Regulation
U.S. Nuclear Regulatory Commission

In its response to the recommendations of the
President’s Commission on the accident at Three
Mile Island, the United States Nuclear Regula-
tory Commission (NRC) stated that it was
“prepared to move forward with an explicit
policy statement on safety philosophy and the
role of safety-cost trade-offs in the NRC safety
decisions.”

Last year the NRC issued for public comment
a proposed safety goal policy statement as a
step in that decision. The NRC believed that
such goals could lead to more coherent and con-
sistent regulation of nuclear power plants, a
more predictable regulatory process, a public
understanding of the regulatory criteria that the
NRC applies, and public confidence in the
safety of operating plants.

The NRC intends to publish in 1983 a policy
statement which contains qualitative safety
goals for the operation of nuclear power plants
and quantitative design objectives which are
intended to be consistent with the qualitative
goals. The NRC plans a two-year period of
evaluation for the policy statement. During
the evaluation period, the qualitative safety
goals and quantitative design objectives will
not be used in the licensing process or be inter-
preted as requiring the performance of proba-
bilistic risk assessment by licensees. Rather,
conformance to regulatory requirements will
be the exclusive licensing basis for plants. During
the evaluation period it will be limited to
examining proposed and existing regulatory
requirements, establishing research priorities,
resolving generic issues and defining the relative
importance of new issues. At the conclusion of
the evaluation period, a final policy statement
and a plan for its implementation will be con-
sidered.



FROM “INVISIBLE
UNEASINESS” TO
“VISIBLE SAFETYS”

M. NAKAMURA
Writer
The Yomiuri Shimbun

Risks involved in radioactive rays are invisible
dangerousness. Invisibleness causes public
people uneasiness. Safety goal can be defined
to switch over from “invisible uneasiness” to
“visible safetyness.”

However, it is also a possible estimation that
setting safety goal causes public people uneasi-
ness. This is an adverse reaction. It would be
troublesome, if a figure indicating probable risks
which are obtained by specialists with certain
evidence actually causes uneasiness. Some
special ideas are desired for an expression.

Dr. Portin (a committee member of ICRP) of
England expressed the hazardousness of TMI
accident given to people living surroundings as
follows, when he was in Tokyo; “It is equiva-
lent to a risk of cancer which caused by one
cigarette smoking during two years for 216
million people concerned.”” Such expression is
easily understandable and such level of risks

would be satisfactorily accepted for public
people.

Safety goal must be acceptable for nations.
Unless officially reported figures are acceptable
for a public, it is obliged to go towards more
strict goal through proper discussion. In Japan,
there is an opinion preferring no clarification of
safety goal. It is because of that safety goal
eventually has been clearly defined already.
So, if clarification is made, it would remind
public people to be anxious instead. It seems
exactly like to awake an already asleep child.
But, I do not think so. Setting and publishing
safety goal is more preferable. It seems that
Japanese people are rather emotional and un-
familiar with probability theory.  Therefore,
some special ideas are desired for an expression.

In case of comparing the risks involved in
nuclear energy to those in other energy source,
only risks that might be possibly given to
people other than the authorities concerned at
the time of accident in plants under operation
are requested to be compared, not total risks
involved in the course from mining to power
generating.

No matter how strict safety goal may be
established, it would probably be satisfactory
and understandable for nation’s minds.
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Friday, March 25

Session B: Nuclear Industry with Light Water
Reactors at Maturity (14:00 — 17:00)

With light water reactor technology entering the
period in which it attains maturity, nuclear power
generation is playing an important role in the na-
tional economy. Now that an easy balance of de-
mand and supply and a price calm-down are pre-
dicted for oil and other conventional energy sources,
studies will be made on measures for sophisticating
LWR technology and assuring continued economic
superiority for nuclear energy, along with discus-
sions on related problesm of the nuclear industry
including the nuclear fuel cycle. (Panel Discussion)
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THE MATURITY OF THE PWR

L. ABOUDARHAM

Directeur 4 la Direction Comimerciale
FRAMATOME

France

In view of the prevalent position occupied by
PWR technology in nuclear generating plants
throughout the world (47% of the world’s total
nuclear units), the authors attempt to answer
the question ‘‘Has the PWR reached a maturity?”

The experience provided by France’s PWR
program, constitutes a sound basis for enhancing
efforts in the following areas: uniformity of
main design options, stabilization in size and
performance evolution, disappearance of initial
difficulties, benefits of R and D programs and
new goals of ongoing programs, manufacturing
experience, costs of generated energy.

In France, the situation is enhanced by stan-
dardization of components and models, includ-
ing plant layout and Civil Works, implementa-
tion of powerful industrial tools covering engi-
neering, manufacturing and field work which
ensure fast feedback response in the event of
unforeseen difficulties.

Smooth evolution of the PWR system will be
the trend in the coming years in order to benefit
from generic technology improvements and en-
hance product quality in areas such as operator
aid and maintenance.

(Co-signed by:
P. Bacher, M. Rapin, D. Bitsch)



LIGHT WATER REACTORS AT
MATURITY

W. BRAUN

Vice President
KWU-Erlangen, F.R. Germany

Construction and operation of light water
reactors in the F.R. Germany was finally con-
sidered mature in early 1975 after Biblis A, the
first 1,200 MW PWR, was successfully commis-
sioned. Until then the foregoing KWU-made
PWR-plants in Obrigheim, Stade, and Borssele
had accumulated only about 10 reactor-years,
but had achieved outstanding operational relia-
bility. As a result of Biblis A, and observing the
rapid construction progress with Biblis B,
Unterweser, Neckarwestheim, and Gosgen
German utilities ordered 8 more KWU Standard
1,300 MW PWR-plants in the years 1975 and
1976. Besides these export orders were received
for abother 4 plants of this Standard-class. All
of these contracts were based on a turnky
responsibility of KWU covering design, erection,
and commissioning of the complete nuclear
power stations.  These KWU Standard PWR
plants represented a further development of
the Biblis-type as well as a strict continuity of
design. From the very beginning of PWR-tech-
nology KWU emphasized the importance of
material-selection, quality-control, automatic
control and safety- systems, and of the steam-
and-feedwater- circuit for the safe and reliable
operation of nuclear plants.

Out of these altogether 12 Standard 1,300
MW PWRs until 6 years later only 1 — Gra-
fenrheinfeld — was commissioned, another 4
were under construction, 5 contracts were post-
poned, and 2 were cancelled. But again in 1982,
like in 1975, the reliability and safety of the
operating plants encouraged German utilities
for a new start in building a series of 1,300 MW
PWRs, the KWU Convoy Plants. Especially the
capacity factors of KWU-built PWR-and PHWR-
plants in 1982 (compare attached table), all
staying well above 80%, evidently prove that
well designed and operated nuclear power plants
are still economically attractive. Also, a break-
down of non-availabilities in the recent 5 years

(compare attached table) shows, that the yearly
refueling and inspection period can well be
brought below 1,000 hours in spite of the ex-
treme extent of inservice-inspection usual in
the F.R. Germany. Also, unscheduled outages
due to leaking steam generator tubes, main cool-
ant pump seal failures, fuel element defects, and
turbogenerator failures, have been drastically
reduced. Especially the number of steam genera-
tor tubes to be plugged or found with wall-
thinnings above 20% (compare attached table)
decreased sharply after more careful feedwater
control was introduced and the steam generators
were cleaned every year.

It should be pointed out that the KWU
Convoy Projects represent a strict continuity of
technical design and safety principles. The few
modifications over the Standard-PWR mainly
serve for an increased fuel-burnup, improved
maintainability, reduced personel-dose, and im-
proved man-machine interface. The philosophy
of the KWU Convoy Projects is, according to
the ideas of German utilities, rather to design
and construct a series of identical 1,300 MW
PWR-stations making use of the operationally
proven Standard PWR technology in order to
obtain extremely high reliability and safety. 3
out of the 5 contracted Convoy Projects already
received their construction permit and civil
construction has begun (compare attached
figure). The close timing of up to 6 identical
power stations allows for the repeated use of the
same licensing-documents and helps to avoid
delays in licensing and commissioning.

It should be mentioned here that the tech-
nology -of the KWU Convoy Projects also forms
the basis for the joint feasibility study by
Hitachi, Tsohiba, Fuji Electric, and KWU. Ac-
cording to the necessities in Japan and observing
the wishes of Tokyo Electric Power Co. plant-
arrangement and design has been slightly modi-
fied especially under seismic aspects. On the
other hand, system- and component-design have
been kept unchanged wherever Japanese stan-
dards allow so because it is our strong belief,
that safety and economic advantage of nuclear
power can mainly be obtained by technical con-
tinuity and by application of operationally
proven principles.
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ECONOMICS OF PLUTONIUM
RECYCLE IN LIGHT WATER
REACTORS

R. CAYRON
Chairman of the Board and

Executive Director
BELGONUCLEAIRE

Since 1963 mixed oxide fuel has been con-
tinuously loaded into European light water
reactors. More than 300 mixed oxide bundles
have been loaded in twelve reactors.

Nuclear power utilities has in principle the
choice betweeen the reprocessing of the irradi-
ated fuel, followed by recycling, storage or sale
of the fissile material recovered, and the storage
of the fuel elements for some years or indefi-
nitely

In fact the occurrence of many factors on
national and international levels restricts the
choice to some alternatives.

After several years of discussion on an inter-
national level, it is now acknowledged all over
the world that reprocessing and plutomium
recycling in light water reactors can be envisaged
as a possible good strategy in the next decade,
both from a proliferation point of view and
from an economics point of view.

In the present situation in Europe as well as
in Japan, reprocessing of uranium fuel is pre-
ferred to a once through cycle, even if reproces-
sing is deferred due to lack of capacity. Pluto-
nium recycle in light water reactors must be
compared, on an economic basis, to plutonium
sale or storage up to its use, after purification,
in fast breeder reactors.

In fact, in the nineties plutonium surplusses
will occur and no buyer for that plutonium will
exist, so that, the sale option is to be abandoned.

When comparing recycling and plutonium
storage, there is an economic advantage of about
1 mill per kWh for recycling, if the plutonium
is given a zero value.

The recycling of plutonium has also a favoura-
ble influence on the balance of payments, result-
ing from decreasing needs of uranium and
enrichment services.

From the non-proliferation and safety point
of view, non-recylcing will be in the long term a

worse alternative than recycling (i.e. burning
plutonium in light water reactors).

Plutonium on an industrial scale will not be
available before the next decade, when the new
reprocessing plants will operate regularly. Large
scale recycling demonstrations in large size re-
actors, with a final proportion of 30% Pu
enriched pins in the core, are still to be made. If
one considers that such demonstrations take at
least five years after decision is made, it is not
possible to postpone them any more.

UTILITIES” ROLE
FOR UPGRADING
LWR TECHNOLOGIES

S. HAMAGUCH!I
Senior Managing Director
The Kansai Electric Power Co., Ltd.

1. Status of LWRs in Japan

In Japan after the 13 years starting March
1970 when the first commercial LWR was
commissioned, 23 LWRs with the total capacity
of 17 GWe are in service as of February 1983,
which comes next to the 74 units in the U.S.
In addition, 11 LWRs with the total capacity
of 11 GWe are under construction and 8 LWRs
with the total capacity of 7 GWe are under
planning, which make this country one of the
largest nuclear power countries in the world.

Nuclear power generation in Japan was begun
by introducing technologies from the U.S.
After the period of initial troubles, this nation
experienced the period of extremely low nu-
clear power availability, mainly because of
steam generator tube degradation on PWRs and
piping stress corrosion cracking on BWRs. After
1980, however, plant availability has been im-
proved over 60% in national average. This is
the fruit of unyielding efforts to pursue. The
remedial measures and the curtailment in the
time span of annual inspection outage, etc.

As the result of these valuable operating ex-
periences as well as construction practices ac-
cumulated so far, these plants recently con-
structed or under construction are nearly 100%
Japanese products. It can be said that it is the



time to aim at the Japanese-type LWR and
actually things are moving from the growing
period of commercialization to the maturity
period of settlement.

Speaking of energy demand in the future,
Japanese energy policy plans to develop nu-
clear capacity of 46 GWe by 1990, and 90 GWe
by 2000. This paper presents some of the key
issues discussed by the Ad Hoc Committee for
Upgrading Nuclear Power, in order to recognize
immediate problems and clarify the utilities’
role for implementing this massive nuclear
development program and upgrading nuclear
power generation.

2. Upgrading Nuclear Power Generation

In the upcoming era of nuclear power maturi-
ty, it is essential to establish Japanese own LWR
technologies as well as to pursue higher reliabi-
lity and economics, without sacrificing plant
safety.

As a basic effort for this end, the Ad Hoc
Committee concludes that the following actions
have to be taken;

(1) Upgrading manpower

(2) Upgrading information management
(3) Upgrading nuclear technology

(4) Upgrading nuclear industry

2—-(1) Upgrading Manpower

In order to accommodate future demand aris-
ing from the expected big increase in the num-
ber of nuclear power plants and to assure stable
and programmatic plant operation, it is the most
important and serious issues to be addressed by
utilities how to ensure the quantity and quality
of operating and maintenance manpower.

Ensuring the quantity and quality of man-
power, it is necessary to rearrange manpower
organization to keep up with technological
progress. Especially, in the case of maintenance
manpower, long-term programmatic approach
should be taken on the part of manufacturers
and subcontractors as well as utilities.

In order to upgrading quality of manpower, it
is decided to reinforce operator training centers
and maintenance personnal training centers, to
enhance training curricula as well as to introduce
the operator qualification system and the utili-
ties’ internal acknowledgement system for main-
tenance personnal.

Above all, it is also decided that technical
performance of the maintenance contractors
besides utilities themselves should be upgrade
and technical support capability should be
enhanced to assist site activities in the case of
emergencies.

2—(2) Upgrading Information Management

Establishing highly reliable nuclear power
supply rests with the way how the valuable
operating experiences like lessons learned from
accidents and troubles are fed back to the opera-
ting and maintenance practices.

so is necessary full utilization of various
pieces of information. For this end, utilities as
well as other parties concerned, which are
mainly utilizing such information, should re-
organize their own information management
systems. It is also necessary that the third-party
organizations with Central Research Institute
for Electric Power Industry (CRIEPI) as the
central figure should be established to play the
essential role of integrated information mana-
gement, such as data acquisition, analysis and
evaluation of both domestic and foreign infor-
mation. These third-party organizations are
expected to clarify the directions of their own
activities, respectively depending on their in-
herent roles in the nuclear industry. Through
this clarification of directions, Japanese origi-
nal information management system can be
established where each organization manages
the specific information which can be effec-
tively utilized, such as,
a. information concerning operating experi-
ences
b. information necessary to enhance educa-
tion and training programs for operator
qualification
c. information concerning facilitation of in-
spections and improvement of inspection
techniques
d. information valuable for design rationali-
zation and examination facilitation
e. miscellaneous information concerning ope-
rator training
It is planned by utilities to, among others,
enhance. The abilities of current infromation

management function of CRIEPI by dispatching

manpower from utilities.
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2—(3) Upgrading Nuclear Technology
For the betterment of plant reliability, oper-
ability and economics, following issues should
be addressed by utilities. It is necessary for this
end to set up and periodically review an inte-
grated long-term strategy of technology develop-
ment which defines key subjects, schedules and
responsibilities, etc.
(1) for the betterment of plant reliability
(a) Establishing technologies related to pre-
cautional actions to be taken for plant
safety
(b) Establishing technologies preventing ac-
cidents and troubles
(c¢) Rationalization of quality control
(2) for the betterment of plant operability and

maintainability
(a) Upgrading operability and maintainabi-
lity

(b) Establishing dose reducton technology

(¢c) Upgrading load follow capability
(3) for the betterment of plant economics

(a) Life extension of equipment and mate-

rials

(b) Rationalization of design

(c) Improvement of availability

Addressing the issues mentioned above, it is
necessary to positively apply such frontier
technologies as robots and optical fibers, as well
as to fully utilize operating and maintenance
experiences accumulated hitherto.

2—(4) Upgrading Nuclear Industry

As one of the members of the nuclear indus-
try, utilities have to extensively address the key
issues such as enhancement of nuclear power
plant workers management, controlled ordering,
manufacturing and maintenance to create a level
demand, establishment of technological bases
through the application of newly developed
technologies, etc. It is especially important to
clarify the roles of utilities and manufacturers
for the well-coordinated efforts among both
parties.

At this time of maturing nuclear power, as
stated above, numbers of problems are left to
be solved by utilities in order to upgrade nuclear
power generation. The most essential for this
end is the cooperation among the government,
utilities and manufacturers on the common
bases well coordinated in respective fields.

It is needless to say that the international
cooperation is indispensable for information
exchange and technology development, and
much effort should be devoted in this field.

PROSPECTS FOR LWR MATURITY
FROM USER’ POINT OF VIEW

M, HAYASHI
Executive Vice President
Chubu Electric Power Co., Inc.

1. Introduction

The electric utility industry has been obliged
to supply electricity to the customers reliably
and at reasonable cost. To complete this obliga-
tion, the industry has been optimizing energy
sources to be the most proper combination with
perspectives. Even at the time when oil-fired
power prospered, we were making efforts to di-
vert depending sources into alternatives, includ-
ing nuclear power in order to reduce heavy
dependence on oil.

Although there had been technological ob-
stacles at the earlier stage of introduction of
light water reactors, we conquered them to have
achievéd higher capacity factors of nuclear
power plants today.

Nuclear energy has grown to share about
eighteen percent of total electricity generation
of Japan in 1981.

2. Toward the maturity of light water reactors

When we contemplate the long-term electri-
city supply program, it is necessary to consider
reducing the dependency on imported resources
to establish our energy security, pursuing
economy through the reduction of generating
cost, and preserving environment to be accepted
by the public.

Nuclear energy is the most expected energy
for the situation and should be increased of its
share.

It can be said that nuclear energy by light
water reactors is reaching its maturity. The
maturity of nuclear power in real sense, however
I think, would require;

1) to establish the reliability of energy supply



by light water reactors,

2) to maintain its economical advantage over
longer period,

3) to increase the nuclear share, and

4) to establish its own fuel cycle in Japan.

In this session, I would like to speak of fuel
cycle matters and international cooperation for
the maturity of light water reactors, although I
recognize that crucial matter to the utilities is to
stabilize the generating cost of nuclear power.

3. Nuclear fuel cycle

Since Japan depends largely on foreign coun-
tries of its natural uranium procurement, enrich-
ment and reprocessing services, it is necessiated
to make Japan’s fuel cycle self-sustaining as
much and early as possible.

Japan is commercializing an enrichment
facility and a reprocessing plant. From the
standpoint of improving economy of light
water reactors, it is always required to apply
priority on cost-minimum concept at construc-
tion programs of any of these facilities, includ-
ing research and development programs. More-
over, in order to bring light water reactors to
its full maturity, it is expected to realize a dis-
posal program of low-level radioactive waste in
the near future, which is technically at the
practicable stage, and to proceed a decommis-
sioning program of reactors.

4. International cooperation

When one thinks of Japan’s enrichment and
reprocessing, it is clear that the necessity of co-
operation with other countries is increasing year
by year to promote sound nuclear power devel-
opment. Japanese electric utilities have been
sharing its responsibility for international co-
operation in the field of exchanging information
on the management of nuclear power stations.
We are prepared to expand this sort of coopera-
tion to a further extent.

Toward developing countries, we have been
making effort to assist their promoting nuclear
power program, including information supply
and training their engineers. Japan, as an in-
dustrialized country, would have responsibility
to extend wider and successive relationship with
developing countries.

At London Conference held last February on

radioactive waste management, a resolution to
hold ocean dumping of low level radioactive
waste for two years was adopted. This affects
Japan seriously of its nuclear future, who has
been preparing for ocean dumping under the
condition of inter-nations agreement. However,
as the resolution also determined to study
scientifically the safety of ocean dumping,
Japan is ready to participate actively in the
study and are expecting that international
consensus on ocean dumping will be reached as
early as possible.

Although the recent tendency that oil price is
decreasing is favorable for us, it is most impor-
tant for us to make steady effort to increase the
share of nuclear energy in Japan.

MEASURES FOR A NUCLEAR
POWER REVIVAL IN THE U.S.

D. LYONS

Vice Chairman

Atomic Industrial Forum
President

Power Systems Group
Combustion Engineering Inc.
U.S.A.

The use of nuclear energy in the United States
is at the same time full of promise and faced
with problems.

There are 78 nuclear stations with a total
capacity of over 62,000 MW licensed to operate
in the U.S. In 1981, these units produced nearly
300 billion kWh of electricity at an average cost
that was 15-percent less than coal-fired genera-
tion and 60-percent less than oil-fired generation.
Nuclear power is the fastest growing segment of
central station power production in the U.S.
Another 59 units with a total capacity of about
65,000 MW are under construction and 5 more
with a capacity of 5,000 MW are on order. By
1990 nuclear power is expected to account for
one quarter of the electricity generated in
America.

Yet the use of nuclear power in the U.S. is
threatened by serious obstacles including the
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high cost of new plants for regulatory uncertain-
ty and public concern. In response, the AIF has
developed a strategy to make nuclear power a
viable choice for additional electric generating
capacity in the 1990s and beyond.

The goals of this strategy are to:

— Reform nuclear regulation

— Increase public acceptance of nuclear

power

— Promote the connection between an ade-

quate supply of electricity and a healthy
economy

— Continue to improve the performance of

operating nuclear units

A stable regulatory process is critically im-
portant to a nuclear recovery in the U.S. Regu-
latory requirements should not be changed once
construction has begun, unless there is an over-
riding safety reason. Regulatory reform could
help reduce the average time it takes to con-
struct a nuclear plant in the U.S., increasing
nuclear’s advantage over coal.

The AIF believes that a strong Government
policy favoring expanded use of civilian nuclear
power is an important element in gaining public
acceptance. The passage of the Nuclear Waste
Policy Act of 1982 was an indication of what
Government support can help accomplish and a
significant step in increasing public acceptance.

A healthier economy is another important
element in a nuclear revival. The combination of
reduced inflation, lower long-term interest rates
and an upturn in demand for goods and services
would have two significant beneficial effects on
the future of nuclear power. It would strengthen
utilities financially and increase demand for
electricity.

Over the long term, the nuclear industry can
insure its own revival by establishing a record of
excellence in all phases of its operation. The
industry’s record of safety continues to be en-
viable. There is increasing emphasis in the U.S.
on R & D to further increase availability and
thus the economy of nuclear generation.

Small and medium size reactors have been
suggested as an attractive alternative in this
regard. Smaller units have been considered by
the American nuclear industry and the consen-
sus seems to be that the economical choice in
the U.S. would be a unit with capacity of 900

MW or above.

Nuclear power improves the quality of life. Its
use helps stabilize the supply of other fuels and
minimizes the cost of electrical power, thereby
encouraging industrial development. Thus the
future of the U.S. will be enhanced as the nu-
clear power base in the country is increased.

FOR UPGRADING LWR TECHNOLOGY

M. NISHI

Director

Atomic Energy Committee

The Japan Electrical Manufacturers Association
Executive Managing Director

Hitachi, Ltd.

1. Development of LWR in Japan

A brief summary of LWR technological
development is presented below;
(1) Introduction of LWR
Participation in the construction of impor-
ted LWR plants.
(2) Domestic Production of LWR
Establishment of domestic commercial
LWR technology based on consolidation of
experiences gained through participation in
leading plant projects.
(3) LWR Improvement and Standardization
Establishment of Japan standard LWR de-
sign through adoption of achievements of 1st
and 2nd Improvement and Standardization
Program with the aim of attaining better reli-
ability and availability as well as reduction of
radiation exposure.

2. Intensification of LWR Technology

The current Japanese LWR design reflect the
achievements from Ist and 2nd Improvement
and Standardization Program and first genera-
tion standard plants are near completion. How-
ever, as the primary source of future energy,
much intensified demands are being placed on
the nuclear power generation technology today
for even higher reliability, operability and
economy. In the followingis a brief description



of future development trend in response to such
intensified demands.

(1) Development of Next Generation LWR
(A-BWR, A-PWR) through International
Copoperation

As Japanese nuclear plant manufacturers
agained more experience in constructor’s and
operator’s of LWRs, technical exchange with
overseas licensors have become very active
and resulted in the joint development next
generation LWR design for Japan. Under the
3rd Improvement and Standardization Pro-
gram, detailed design and developmental tests
are currently performed.

(2) Improvement of Reliability

Improvement of overall plant operability
will be achieved through improved Quality

Assurance and preventive maintenance acti-

vity (including development of plant preven-

tive diagnosis technology).

(3) Rationalization of Plant Design

Rationalization of current plant design will

be performed through analysis of operating
experience and review of design margins. This
will include reduction of design margin for
ECCS activation, rationalization of seismic
design, standardizations of licensing documen-
tation, and plant design rationalizations
through model engineering. Further adoption
of standardized components (such as valves,
and other standard equipment) will contri-
bute to plant rationalization.

(4) Improvement of Operability

Development of core and fuel suitable for

long operating cycle is sought as well as en-
hanced reliability of core system equipment.
Presently, all nuclear power plants are base-
loaded for operational economy. It is expec-
ted, however, that the future plants will have
to have the load-following capability. Present
aim is to develop the core and plant system
that can meet the daily load following re-
quirement.

(5) Efficient Plant Maintenance

The frequency and duration of unsche-
duled plant outage will be reduced through
the use of automatic inspection system, ope-
rator support system which enable operator
to detector potential troubles and apply pre-
ventive measures in advance.

The duration of annual inspection outage
will be reduced with the adoption of automa-
tic inspection and maintenance systems (such
as automatic refuelling machine, automatic
control rod exchange machine, automatic ISI
system and in-core inspection robot).

URANIUM SUPPLIES
IN THE PERIOD
OF LWR MATURITY

T. PRICE
Secratory General
The Uranium Institute

The paper examines the ability of uranium
supply to meet demand over the next 40 ~ 50
years, in terms of geological availability of re-
sources, economic factors, and political avail-
ability. The conclusion is drawn that uranium
supplies are likely to be readily available
throughout this period, and will be able to meet
the expected demand.

As demand increases, the ability of the mining
industry to expand in step with increasing de-
mand will be assisted by the fact that the lead
times for both reactor and mine construction are
similar — provided exploration has been kept at
a level sufficient to maintain a pool of identified
ore-bodies.

Estimates of the future prices of any com-
modity are notoriously difficult ot predict, and
uranium is no exception. However, the paper
quotes two analyses which agree that the average
price is unlikely to go beyond 3 or 4 times the
present long-term contract price (at constant
money values) even by the end of the first
quarter of the next century. This will have an
important influence on the timing of the intro-
duction of the fast reactor, which is currently
expected to produce power at a somewhat
higher figure than existing types of thermal re-
actor. Eventually, as uranium increases in price,
the economic advantage of the thermal reactor
will be eroded; but, given the price increases that
are currently foreseen, this does not appear
likely during the period considered. It is,
however, always possible that individual coun-
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tries will decide to base their policy on the
greatly enhanced security of supply which will
be obtainable in due course from the breeder
reactor, rather than solely on economic perfor-
mance.

Finally, the paper examines political influ-
ences on supply security, of which the most
significant is probably non-proliferation policy.
Considerable progress is currently being made

towards making non-proliferation controls less
cumbersome. There appear to be good pro-
spects of finding an acceptable balance between
political and commercial requirements, for those
countries which have signed the Nuclear Non-
Proliferation Treaty. FEven so, individual con-
sumers are still likely to wish to extend their
own security of supply by means of supply
diversification.



OPENING SESSION

MR. JIRO ENJOJI

1907: Born on the 3rd of April
1933: Graduated from Waseda Uni-
versity. Joined Nihon Keizai Shim-
bun, Inc., publisher of the nation’s
foremost economic daily newspaper
(then called The Chugai Shogyo
Shimpo and later
Nihon Keizai Shimbun), as a reporter
in May 1933. 1941; Economic News
Editor, 1942; Economic and Politi-
cal News Editor, 1946; Managing
Editor, 1947; Director and Managing
Editor, 1954; Managing Director and
Editor-in-chief, 1965; Executive
Director and Editor-in-chief, 1968;
President and Chief Executive Of-
ficer, 1976; Chairman of the Board,
Senior Counsellor, 1980 to the pre-
Current Government posts:

renamed The

sent.
Member of Advisory Committee for
Energy, Member of Petroleum Coun-
cil, Member of Social Insurance
Medical Council, Member of Ad Hoc
Committee of Administrative Re-
forms.

DR. SABURO OKITA

Born in 1914.

Finished Engineering Faculty of
University of Tokyo in 1937.
Former Foreign Minister.

Currently President of International
University opened in April this year
in Niigata Prefecture and concuren-
tly Chairman of Domestic & Inter-
national Policy Studies.

Entered Communication Ministry
after graduation from the Univer-
sity of Tokyo. After the World War
II, worked on the economic re-
structure problem in the Foreign
Ministry, Stabilization
Headquarters, Agency for Econo-
mic Council. Held offices of Direc-
tor General of the Comprehensive

Economic

Planning Bureau, Director General
of the General Development Bureau,
and joined the Doubling of National
Income Plan and Areas Planning to
future visions. Awarded
Doctor of Economy in 1962, Initial
Secretary General of the Japan Eco-

make

nomic Research Center.

Known as an international economist
and by virtue of his excellent learn-
ing and of warm personality he was
asked to join the Second Ohira
Cabinet. The birth of Foreign Mini-
ster from a private citizen was very
unusual,

During his era of the Foreign Mini-
attended Advanced 7-
nation Summit Conference, various

ster, he

“Wise Men’s Meetings” in Japan,

America and Europe, and played an
important role as a brain represent-
ing Japan.

DR. HIROM!I ARISAWA

Born in 1896. Graduated from the
University of Tokyo (Economics) in
1922. Appointed Professor of the
University of Tokyo in 1945. Japan
Atomic Energy Commissioner from
1956 to 1972.
At vpresent, Chairman of Japan
Atomic Industrial Forum, Inc. Pro-

fessor Emeritus of the University of

Tokyo, President of the Japan
Academy, President of Univeristy
Alumni Association, Member of

various advisory committees to the
Government, including Advisory
Committee Chairman for Energy,
Industrial Structure Council,

others.

and

MR. TAKAAKI YASUTA
1916: Born of the 17th of September,
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1932: Completed the ishikawa
Prefectural Institute of Youngmen’s
Training for Teachers. Worked as a
teacher at the Institute, 1962:
Directorate of Cooperation Union of
Textile Industry in Ishikawa Prefec-
1963:
Economic Affairs of Ishikawa Pre-
Office, 1967: Deputy
Governor in Ishikawa Prefecture,
1968: Elected as the House of Coun-
cillors for the first time. After filling
various positions such as Vice-Minis-

ture, Division Manager of

fectural

ter of the Ministry of International
Trade and Industry, Chairman of the
Committee of Finance, Vice-Presi-
dent of the Policy Research Com-
mittee of the Party and President
of the Policy Counsel of the House
of Representatives, 1982: Entried
into the Cabinet as Minister of State
for Science and Technology Agency
Administration

when  Nakasone

started in November.

SESSION 1

MR. KOHMO YOTSUYANAGI

1908: Born on the 4th of September,
1932: Graduated from the Course of
Economics, Department of Econom-
ics, Tokyo Imperial University,
1936: Joined the Teikoku Electric
Power Co., Inc., 1951: Sales Manager
of the Hokkaido Electric Power Co.,

Inc., 1955: General Manager of
Hakodate Branch, 1959: Board of
Director, 1970: Senior Executive
Vice President, 1974: President.

He said “Nuclear power is indispensa-
ble in Hokkaido” where the popula-
tion shares by less than 5% in the
whole nation, although the land is
large enough share by 20% in the
whole land. And he devotes himself
to the preparation of construction
of Tomari Nuclear Power Plant
(PWR, 1,160,000 kW).

He stated, “This construction aims at
completing a plant with high safety-
ness and high economic efficiency by
taking the advantages of after runner
plant at their maximum.”

MR. GASTON JEAN CLEMENT

GUILHAMON
1922 Born on April 18 at Paris.
1941 — 43: Ecole Polytechnique
1945 — 45: Secqnd lieutenant, 1st
French Army
1943 —45: Engineering student,
Ecole des Ponts et
Chaussées
1948 — 54: Electricité et Gaz

d’Algérie
Department head: in charge of the
construction of the hydraulic works
of the Oued Agrioun.
1954 — 62: Electricité et Gas
d’Algérie
Secretary General, then Assistant

General Manager: Assisted the

General Manager with all problems,
in particular: — the creation of the
natural-gas network; — management
of EGA.

1963 — 65:  Electricité de France
Head of the Commercial Department.
1966 — 67: Electricité de France
Head of Thermal Production Depart-
ment: in charge of the operation of
thermal and nuclear power plants.
1982 to date: Electricité de France
Chairman.

MR. SOICHIRO SUENAGA

Born on April 21, 1914 and gradua-
ted from the Faculty of Engineering,
Tokyo Imperial University, in 1937.
Joined Mitsubishi Heavy Industries
Co., Ltd. in 1937. After filling
various positions such as the director
of Nagasaki Shipbuilding yard, the
executive director of Motor Business
Division and Vice-president, took
office as president in June of 1981.
Meantime, held another office con-
currently as the executive director
of Mitsubishi Atomic Power Indus-
tries, Inc.

Mitsubishi Heavy Industries Co., Ltd.
is playing the important roles in a
variety of fields as a leading company
in general industries of heavy ma-
chines. Among their activities, they
are proud of themselves for their
actual achievement in designing,
manufacturing and fitting of nuclear,
fire, hydraulic and geothermal power



plants in energy-related field.

President Suenaga is always strongly
attracted by energy problems and
focussing his efforts on research and
development of energy-related divi-
sions, persisting his own view, “Striv-
ing for steady supply of energy is our
industrial people’s mission.”

DR. HOMI N. SETHNA

Born 24th August, 1923.

Principal Secretary to the Govern-
ment of “India, Department of Ato-
mic Energy and Chairman, Atomic
1944: B. Sc.
(Technology) Bombay University).
1949: indian Rate Earths Limited,
a Public Sector Undertaking of the
Government of India.

Energy Commission.

Had the full technical responsibility
for setting up the Rare Earths Plant
at Alwaye in Kerala which marked
the beginning of exploitation of
nuclear material in India.

1956 — 1958. Completed the con-
struction at Trombay of the Thorium
Plant and the plant for production of
nuclear grade uranium metal. Assign-
ments in this period included the
Project Managership of a 40 MW
Research Reactor (CIRUS).

1959. Chief Scientific Officer, Ato-
mic Energy Establishment at Trom-
bay (now Bhabha Atomic Research
Center). Director, Engineering Group,
Atomic Energy Establishment at

Trombay.

1966. Director, Bhabha Atomic Re-
search Center, and Member for Re-
search and Development, Atomic
Energy Commission.

1972 to date: Secretary to the Go-
vernment of India and Chairman,
Atomic Energy Commission.

Other Particulars: LL. D. (Honoris
Causa Degree by Bombay University)
(1974). D. Sc. (Honoris Causa De-
gree by Indian Institute of Tech-
nology, Bombay) (1975).

Deputy Secretary General to the
United Nations International Con-
ference on Peaceful Uses of Atomic
Energy held in Geneva (1958).
Member, Scientific Advisory Com-
mittee of the International Atomic
Energy Agency (1966 to 1981).
Member, UN Scientific Advisory
Committee (1970).

DR. TAKASH! MUKAIBO

1917: Born on the 24th of March.
1939: Graduated from the Depart-
ment of Applied Chemistry, Faculty
of Engineering, Tokyo Imperial Uni-
versity. 1947: Associate Professor
of Tokyo Imperial University. 1954:
Worked at Embassy of Japan in
Washington as a scientific attache.
1958: After filling various positions
such as Associate Professor, Pro-
fessor and Facult Dean of Engineer-
ing after returning to Japan.

1977: Took office as President of

the University. 1981. Acting Chair-

man of Atomic Energy Commission.

MR. YOSHIHIKO MOROZUMI

1919: Born on the 4th of October,
1941: Passed a Career Examination
for Civil Service in October.

Graduated from the Course of Politi-
cal Science, Faculty of Law, Tokyo
Imperial University in December.
1942: Joined the Ministry of Com-
1957: First
Embassy of Japan in
France, 1969: Director General,
Industrial Policy Bureau, 1971: Vice
Minister-Administration Industry and
Trade, 1975:
Power Development Co., Inc.

merce and Industry.
Secretary,

President, Electric
As outside activities, he filled various
positions such as committee mem-
bers of Coal Mining Council, Price
Stabilization Council and Electrici-
ty Utility Industry Council, and Vice
Chairman of Coal Industry Adv-
isory Board, IEA.

Among those exhausting posts, he is
interested in a variety of fields, es-
pecially in history of the world.

In his words, the more far away from
present, the more interesting. He
received a prize of Japan Essayest
Club in 1981 at his work of “The
snow, 1812 which gives a picture
of Moscow invasion of Napoleon
and published “The Nostalgia for
Orient,” in 1982, of which theme
is also Napoleon’s invasion to Egypt.
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Now, he is spaceminded person and
fascinated by UFO.

SESSION 2

s
DR. KEICH! OSHIMA

Dr. Oshima is Professor Emeritus of
the University of Tokyo, Vice
Chairman of Technova, Inc. and
President of Industrial Research
Institute, Japan. He was Professor
of Department of Nuclear Engineer-
ing (1961-1981), Associate Pro-
fessor of Physical Chemistry at the
Institute of Science and Technology
(1950-1958) and Associate Pro-
fessor of Cryogenic Engineering at
the Institute for Solid State Physics
(1958—1961), of the University of
Tokyo.

Bom in Tokyo in 1921, Dr. Oshima
graduated from Department of
Chemistry, the University of Tokyo
in 1944 and received a degree of
Doctor of Engineering from the
University in 1959.

Beside his academic activities in the
University, he has served in advisory
capacity to Japanese.Government on
technology policy as well as energy
problems. He is a member of the
Advisory Committees to Ministry
of International Trade and Industry,
Science and Technology Agency,
Prime Minister’s Office and others.

He served as Director for Science,

Technology and Industry, OECD in
Paris, on leave from the University
(1974—1976). Now he is members
of the Royal Swedish Academy of
Engineering (Iva)
United Nations Science and Tech-

Science and

nology Advisory Committee for
Development.

MR. FLOYD L. CULLER

Mr. Floyd Culler is president of the
Electric Power Research Institute

(EPRI), an office he assumed in 1978.

EPRI is the research and develop-
ment arm of the electric utility in-
dustry.

Mr. Culler is recognized broadly for
his knowledge and leadership in all
types of energy R&D, analysis, and
related

environmental impact

assessment. He has wide experience
in management and application of
R&D, having spent 30 years with the
Oak Ridge National Laboratory. In
particular, he has had experience
and special recognition for his ex-
pertise in the area of nuclear energy,
especially for contributions in the
areas of chemical reprocessing, fuel
cycle, radioactive waste manage-
ment, and reactor research, develop-
ment and demonstration.

In recognition of his outstanding
leadership and technical contribu-
tions, Mr. Culler has received many
signal honors including the Inter-

national Atoms for Peace Award, the

E. O. Lawrence Memorial Award,
election to the National Academy of
Engineering, being named a Fellow in
the American Nuclear Society, the
American Institute of Chemists, and
the American Institute of Chemical
Engineers, being the recipient of the
AIChE Robert E. Wilson Award and
the ANS Special Service Award. He
is the United States member of the
Scientific Advisory Committee to
the International Atomic Energy
Agency. He also serves on numerous
technical advisory panels for organi-
zations in government, education,
and science and engineering.

Mr, Culler received the bachelor’s
degree in chemical engineering from
The Johns Hopkins University.

MR. ICHIRO HORI

1911: Born on the 30th of August.
1938: Graduate from the Depart-
ment of Electric Engineering, Facu-
Ity of Engineering, Tokyo Imperial
University.

1938: Joined Tokyo Electric Light-
ing Co., Ltd.

1964: Manager of Engineering Divi-
sion, Executive Vice-President at
present,

Joined the project of electric power
equipment and devoted himself to
globally efficient formation of elec-
tric power supply system with a con-
sistancy of forward and supply of
electricity since the middle of 1940°s



on. Established the equipment for-
mation and system control technique
on the basis of forwarding network
of 275,000 V and 500,000 V with
the center of the Metropolitan area
in order to obtain a higher reliability
on electric power flow system.
Further, accelerated to widen manag-
ing area by harmonized organization
with Other electric companies and
founded the base of efficient and
steady supply of electricity.

1975, immediately after he took
office as General Manager of Nuclear
Development Center, his
efforts were focussed on settlement

Power

of plant troubles such as stree-corro-
He finally established
some countermeasures against trou-

sion split.

bles by elucidating their causes with
using domestic and overseas maker’s
techniques.

At present, appointed the Chairman
of Nuclear Power Development Meet-
ing, concurrently appointed the
Chairman of Fast Breeder Reactor
Acceleration Meeting and Committee
Member of Global Acceleration
Meeting for Nuclear Fuel Cycle, the
Federation of Electric Power Com-
panies for the purpose of establish-
ment of fast breeder reactor and
nuclear fuel cycle which are the
support and driving force for our

energy supply in Japan.

SIR WALTER MARSHALL

Sir Walter Marshall -was borm on 5

March 1932 in Rumney, Wales.
He attended St Iltyd’s College,
Cardiff, and then the University of
Birmingham where he obtained a
BSc in Mathematical Physics in 1952
and a Ph. D. in 1954 for research on
antiferromagnetism and neutron scat-
tering from ferromagnets. On leaving
University, he joined the Harwell
laboratory of the United Kingdom
Atomic Energy Authority. From
1957 he spent two years in the USA
where he worked as a Research
Physicist first at the University of
California in Berkeley and then at
Harvard University, returning to
become a Group leader in the Solid
State Theory Division at Harwell.
The following year he was appointed
Head of Theoretical Physics Division
and, in 1966, Deputy Director of
Harwell with special responsibility
for reviewing and reformulating the
future program. He was appointed
Director of Harwell in 1968, a post
which he held until 1975 when he
was appointed to the post of Deputy
Chairman of the UKAEA.  From
1974 to 1977 he also held the post
of Chief Scientist of the Depart-
ment of Energy. In February 1981,
he became Chairman of the UKAEA.
In July 1982 he was appointed Chair-
man of the CEGB.

Sir Walter Marshall was a Member of
the Board of the National Research
Development Corporation from 1969
to 1975, and is currently a series
Editor of the International Series of
Monographs on Physics with the
He is a 1964
Maxwell Medallist, for outstanding

Clarendon Press.

contributions to theoretical physics,
and in 1975 he received the Glaze-
brook Medal of the Institute of
Physics in recognition of his success-
ful direction of the R&D work of
the UKAEA and particularly the
administration of Harwell. In 1971
he was elected a Fellow of the Royal

Society for his contributions to
theoretical solid state physics, parti-
cularly magnetism. He is also a
Fellow of the Institute of Physics
and the Physical Society, the Ameri-
can Physical Society, the Institute of
Mathematics and its Applications,
the Swedish Royal Academy of
Engineering Sciences, and is also a
Foreign Associate of the National
Academy of Engineering of the
United States of America. In 1973,
he was made a CBE in the New
Year’s Honours List. In June 1982
he received a Knighthood in the
Queen’s Birthday Honours for his
work within the Atomic Energy
Authority. In December 1982 Sir
Walter received an honorary DSc for
his work within the Atomic Energy
Authority.

Sir Walter Marshall’s book entitled
“The Theory of Thermal Neutron
Scattering,” written with Dr. S. W.
Lovesey, was published by the
Oxford Press in 1971.

Sir Walter Marshall lives in Goring-
on-Thames, is married and has two

children. His interests include
croquet, gardening, origami and
physics.

MR. GERARD RENON

Mr. Renon is Administrateur General
Adjoint or Vice Chairman of Com-
missariat a I’Energie Atomique
(C.E.A)). He was with the Ministry
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of Industry from 1965 to 1977,
starting out in its Oil Division. From
1973 he worked in the Energy Direc-
torate and was Deputy Director
General for Energy from 1975 to
1977.

From 1977 to 1981 he was with Gas
de France and became a vice presi-
dent in 1979.

From May 1981 to April 1982 he
served as Technical Adviser for
Energy and Research to the President
of the Republic. Mr. Renon gradu-
ated from Ecole Polytechnique in
1961.
neering degrees from the Ecole des

He obtained graduate engi-

Mines de Paris in 1965 and from

Ecole Nationale Supérieure des

Pétroles. He also holds a master’s
in Economics from the University of

Paris.

MR. MASAO SEGAWA

1912: Born on September 12, 1934:
Graduated from Yonezawa Technical
College, 1934: Joined Japan FElectric
Power Co., 1938: Joined ‘Ministry
of Communication” which was re-
organized to “Ministry of Inter-
national Trade and Industry” (MITI)
and engaged throughout in adminis-
tration of public utilities, 1962:
Chief Engineer of Public Utility
Bureau of MITI, 1965: Chief Direc-
tor of Japan Electricity Association,
1967: Executive Director of Power
Reactor and Nuclear Fuel Develop-

ment Corporation (PNC), 1971:
Executive Vice President of PNC in
charge of fuel cycle technology
development, 1977: President of
PNC (Present Position), In addition
to the said position; he also has such
Advisor

Energy Commission, Commissioner

positions as of Atomic
of Counselling Committee of Elec-
tricity Business, Executive Director
of Japan Atomic Industrial Forum,
Inc., etc.

His hobby is a gardening while listen-
ing to classic music.

LUNCHEON

MR. HARUO MAYEKAWA

1911: Born on the 6th of February,
1935: Graduated from the Course of
Political Science, Faculty of Law,
Tokyo Imperial University, Joined
the Bank of Japan, 1949: Appointed
the Director of Secretariate of the
Policy Board, 1958: Representative
in New York, 1960: Director of
Foreign Department, 1963: Execu-
tive Director (Foreign Bureau), After
filling the various positions listed
above, 1970: Took office as the
Deputy President of the Export-
Import Bank of Japan, 1974: Took
office as the Deputy Governor of the
Bank of Japan, 1979: Governor of
the Bank of Japan.

After taking office as the Governor
of the Bank of Japan, he has been
taking pains for the accomplishment
of flexible financial policy during
domestic and foreign unification of
finance, for example, took a decisive
action of raising the offical discount
rate during opening the ordinary
session of the Diet, which used to be
considered to be difficult. By such
mobile political management, he pre-
vented the aggravation of inflation
after the secondary oil shock before
occurring and realized quickly price
stabilization in advanced countries.
Such political skill of his own is
being highly appraised both inside
and outside the country.

He has a wide acquaintance also in
heads of overseas central banks due
to his
fields for years. In foreign coun-

activities in international
tries, he is familiarized with the
affectionate name of “Mike,” which
is shortened from his last name of
Maekawa.

If he can find time to spare, he is
always ready in being eloquent with
drinking, lately Japanese SAKE only.
Besides, he prefers Japanese foods to
western’s, so called “Japanese spirit
with Western learning.” His hobby is
to play golf. He plays almost all
weekends usually.
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MR. AKIRA MATSUI

1908: Born on the 6th of January.
1930: Passed the Examination for
High Diplomatic Dept. 1931: Gra-
duated from the Department of
Political Science, Faculty of Law,
Tokyo Imperial University. 1931:
Joined the Ministry of Foreign Af-
fairs. After filling various positions
such as Section Manager of Liaison
of Information Division, Prime Mini-
ster’s Secretariat and Chief Secretary
to the Minister of Foreign Affairs.
1962: Ambassador to the United
1967: Ambassador to
1971:
Japan Atomic Energy Commission.
1976: Adviser to the Ministry of
Foreign Affairs. 1977: Chairman of
Japan Atomic

Nations.

France. Commissioner of

Energy Relations
1978: Took office as
Vice President of Japan Atomic

Organization.

Industrial Forum.

PROF. IBRAHIM BADRAN

1924: Born on October 27.
M. B. Ch. 1951:
Degree in Surgery. Lecturer, Faculty
of Medicine, Cairo University. 1960:
Assistant Professor, Department of
Surgery, Faculty of Medicine. 1966:
Chair Professor of Surgery, Faculty

1947:
Given Dectorate

of Medicine, Cairo University. 1968:
Vice Dean of the Faculty of Medi-
cine, Cairo University. 1972: Deputy
President of Cairo University for
Research and Graduate Studies.
1976: Minister of Health. 1978:
President, Cairo University. 1980:
President, Academy of Scientific
Research and Technology.

DR. ABRAHAM S. FRIEDMAN

Dr. Abraham S. Friedman is a senior
foreign service officer in the U. S.
He has been
actively involved in atomic energy

Department of State.

for most of his career first as a re-
search scientist and then as a senior
official in the U.S. Atomic Energy
Commission. Prior to coming to the
State Department he was Director of
International Affairs the USAEC. He
has also been senior advisor and
alternate representative in the U.S.
delegations to the general con-
ferences of the IAEA. In the State
Department he has several as Coun-
selor for Scientific and Technological
Affairs in the U.S. Embassies in
Mexico, in Bonn and, for the last
four years, in Paris.

Now, he is a Special Counselor to the
Ambassador at Large for Nuclear
Non-Proliferation.

DR. DATUK M. GHAZALI

1938: Bom on May 16, 1963:
Graduated from West Australia Uni-
versity, 1967: Ph. D. (Bio-chemistry),
1967-1970: Lecturer in Biochemis-
try, Faculty of Medicine, University
of Malaya. 1970: Academic Staff/
Dean of Science, University Keban-
gsaan Malaysia. 1975-82: Deptuty
Vice-Chancellor, U. K. M., 1982:
Apointed Director, Tun Ismail Ato-
mic Research Center (PUSPATI).

MR. SUN CHANG KIM

Mr. Sun Chang Kim is a Director and
Vice President of Korea Electric
Power Corporation (KEPCO), re-
sponsible for all nuclear porject

planning, construction, operation

and management. He is also Presi-
dent of Korea Nuclear Fuel Com-
pany.

Majored in electrical engineering at
the College of Engineering, Seoul

National University. In 1956, he

99

F-H0Nd



PROFILE

100

joined Korea Electric Power Cor-
poration as a power plant engineer,
and since then he has worked for
thermal power plant project in
various disciplines such as construc-
tion, operation, performance evalua-
tion and overall management. In
1973 he participated in the first
Korean nuclear project, Ko-Ri-1 as
plant manager.

He was promoted to Director and
Vice President of the Corporation in
1978. His career shows that he has
more than sufficient experience and
knowledge in the field of nuclear as
well as conventional power project.
In 1982 he presented paper titled
“Experience in Transfer of Con-
struction Technology” at ANS meet-
ing for ICONTT-II in Buenos Aires,
Argentina.

He is a member of American Nuclear
Society, Korean Nuclear Society and
also a director of Korea Atomic In-
dustrial Forum and a Vice President
of Korean Nuclear Society.

MR. KINYA NHSEKI

Born in Tokyo 1916. Graduated
Tokyo Imperial University in 1938.
As Ambassador has served in Austria,
the Soviet Union and India. Joined
as Commissioner, Japan Atomic
Energy Commission in charge of

internatinonal relations.

DR. BORIS A. SEMENOV

Dr.B.A.Semenov, presently Deputy
Director General, Head of Depart-
ment of Nuclear Energy and Safety
of International Atomic Energy
Agency (IAEA), started his scientific
career in a physics and engineering
laboratory at the first Nuclear Power
Plant in Obninsk. Later he was en-
gaged in research and design work on
graphite pressure-tube type reactors
and transportable pressurized water
After his work in the
IAEA’s Division of Nuclear Power

reactors.

and Reactors, during the first half of
the 60’s, he continued his scientific
career in the field of fast reactors
where he obtained his Ph.D. In1967
he served as scientific expert to the
Soviet Delegation in the 18th Na-
tions Committee on Disarmament at
last stage of the NPT negotiations.
During the 70’s Dr. Semenov was
member of many Soviet intergovern-
mental and SAEC’s (State Atomic
Energy Committee) delegations in
the field of peaceful nuclear co-
operation. He took active part in
the preparation and implementation
of Soviet-Japanese nuclear co-opera-
tion, including that with the Japan
Atomic Industrial Forum. At the
13th JAIF Annual Conference he
presented a paper on “Main Direc-
tions of Nuclear Power Develop-
ment in the USSR.” Before he
joined the IAEA in 1981 he was
Deputy Director of Department in

the USSR SAEC for a number of
years.

SESSION 4

DR. HIDEO UCHIDA

1919: Born on February 24. 1942:
Graduated from the Course of Me-
chanical Engineering, Department of
Engineering, Tokyo Imperial Univer-
sity. 1953: Doctor of Engineering.
1957: Professor at University of
Tokyo. 1978: Appointed the Com-
missioner, Nuclear Safety Commis-
sion. 1979: Professor Emeritus, Uni-
versity of Tokyo.

DR. ADOLF BIRKHOFER

Dr. Adolf Birkhofer, born on Feb-
ruary 23, 1934, in Munich, married,
one child.

Professor of Reactor Dynamics and
Reactor Safety since 1971, Technical



University of Munich, and General
Manager of the Gesellschaft fiir
Reaktorsicherheit (GRS) since 1977,
Munich: Dipl.-Ing., Electrical Engi-
neering, Institute of Technology,
Munich, 1958; Study of Theoretical
Physics, University of Innsbruck,
Austria, 1958 — 1961; Dr. Phil.,
1964. 1958 — 1963, Industrial acti-
vities. Since 1963, research activities
in the field of Reactor Dynamics and
Safety at the Technical
University of Munich.

Reactor

Member of the Reactor Safety Com-
mission (RSK) of the FRG since
1965 (Chairman 1974-77), Commit-
tee on the Safety of Nuclear Installa-
tions (CSNI) of the OECD since
1969 (Chairman 1978-82), Scientific
and Technical Committee (STC) of
the European Communities, Enquete
-Commission ~ “Zukiinftige
nergie-Politik” of the German Parlia-

Kerne-

ment, American Nuclear Society
(ANS), Nuclear Safety Standard
Commission {(KTA), Association of
the German Engineers (VDI). Reci-
pient of the Otto-Hahn-Prize of the
City of Frankfurt, FRG, 1976.

DR. HAROLD R. DENTON

Last year, my daughter represented
the State of North Carolina in the
Annual Cherry Blossom Festival in
Washington.

The winner of which attended the
ceremony in Japan. One of my
major pastimes involves my personal
computer, which has disk storage, a
printer, and a modem for telephone
communications with other compu-
ter users. One of the games that I
won is called “SCRAM,” which pro-
duces a core melt down, if proper
actions are not taken following a
simultated earthquake. My current
pets are tarantulas, a large spider

indigenous to the U.S. T have seven

different species, which weigh be-
tween 10 and 20 grams, and I am
studying their habitat references.

MR. MASAD NAKAMURA

1933: Born. 1955: Graduated from
the Department of Chemistry, Kyu-
shu Institute of Technology. He is
one of the outstanding scientific
journalists. He has been collecting
news materials on atomic power for
the past 23 years since the time of
50 kW research reactor only be in
Japan. His experience is of very wide
range including space development
at the summit of its honor, oceano-
graphy,
energy and applied enegineering.
He has akeen catchingeye to things

calamities, environment,

and unconventional way of thinking,
all the more because of the above-
mentioned. He makes it his motto
to say, “Keep the essence of science
and express understandably even for
a housewife.”, so that his writing
style is so clear-cut.

DR. SUSUMU SUGURI

1924: Born on April 19, 1947:
Graduated from the Course of Phys-
ics, Department of Physical Science,
University of Kyoto, 1947: Joined in
Electric Laboratory of the Ministry
of Communication, 1955: Joined in
Argonne National Laboratory (U.S.A.),
1956: Joined in Japan Atomic
Energy Research Institute, 1969:
Appointed the Managing Director of
the Div. of Japan Power Demon-
stration Reactor (In charge of opera-
tion and power character test, train-
ing and educating the engineers of
electric power companyies, etc.),
1973: Appointed the Director of
the Div.
(generalizing safety research), 1976:

of Safety Engineering

Appointed the Center Director of
Reactor- Safety Research Center,
1978: Appointed the Deputy Direc-
tor of Tokai Research Establishment,
1980: Appointed the Director
General of Institute of Nuclear
Safety, Nuclear Power Engineering
Test Center, 1981: Appointed the
Director of Nuclear Power Engineer-
ing Test Center.

Meantime, filled various posts such
as the member of Committee on
Examination of Reactor Safety, the
Chairman of the Special Committee
on Safety Standards of Reactors and
the Chairman of the Special Survey
Committee on the TMI Nuclear
Accident.
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MR. MASAO SAKISAKA

After retiring in 1966 as the Director
of the Planning Bureau of the Eco-
nomic Planning Agency, Mr. Sakisaka
founded the Institute of Energy Eco-
nomics, and has since devoted his
attention to energy related issues.
From 1974 to 1979, he also served
as the President of the National
Institute for Research Advancement,
the biggest think tank in Japan.

In April 1980, he founded the
International Energy Forum, and
served as its Chairman in order to
study interrelated international poli-
tical and energy issues. Through the
IEF, he is organizing exchanges with
international energy and public
policy experts. He is also engaged in
governmental energy policy-making
activities, as a member of several
advisory committees, including the
Advisory Committee for Energy
(energy supply-demand and compre-
hensive policy); the Electric Industry
Council (electricity supply-demand
policy, electric rate system); the
Coal Mining Council (coal supply-
demand policy); and as an Acting
Chairman of the Japan Atomic
Energy Commission’s Special Com-
mittee on Long-term Planning.

MR. LEON ABOUDARHAM

Was born in 1925 in Algeria
After studies of Mathematic and
electricity, he got an engineering
degree in Electricity from the Uni-
versity of Grenoble in 1948.

From 1948 to 1961 he worked with
E.D.F. in Algeria as Engineer in a
department dealing with the design
and construction of Hydroelectric
Power Plants.

In 1962 he joined the Framatome
Company. After a year of training
in the United States in the operation
of nuclear power plant he was ap-
pointed Construction Manager for
the construction of the first civil

" nuclear power plant built in France

(SENA plant of 300 MW).

From 1968 to 1972 he was appoint-
ed Director of Nuclear Projects in
the same company. He has been

Commercial Director since 1973.

DR. WOLFGANG BRAUN

Dr. Wolfgang Braun, age 55, German,

is Vice President Nuclear Division in
KRAFTWERK UNION AG., Eilan-
gen, Germany. Dr. Braun is a physi-
cist and carries a PHD from Stuttgart
Technical University. He joined
SIEMENS in 1955 and is since active
in the nuclear field. His present
responsibilities cover development,
design, and construction of KWU’s
PWRs, PHWRs, and BWRs. He is
member of American Nuclear Socie-
ty, European Nuclear Society and
Kerntechnische Gesellschaft.

Besides his main activities Dr. Braun
since many years promotes all
aspects of reactor-safety, and this
resulted in many advanced safety-
principles and systems in KWU-
PWRs. With this background he until
recently represented KWU in most
public-hearings and  court-cases
against nuclear power stations. It
may be of interest that Dr. Braun
spent many visits to Japan during the
past 10 years and he occasionally
participated in former JAIF-confer-

ences.

MR. ROBERT CAYRON

Civil metallurgical engineer.

1946 to 1972: first with UNION
MINIERE, Zaire, named Assistant
General Manager in 1966 then
called GEAMINES, after its nation-
alisation, named General Managing
Director in 1972.

1972 to 1977: after returning to



Europe, Assistant Manager and then
Manager of UNION MINIERE, Brus-
sels.

Since 1972 to date:
Executive Director
NUCLEAIRE.

Since 1977 to date: Executive Direc-
tor of SYNATOM.

Chairman and
of BELGO-

MR. SHUNICHI HAMAGUCH!I

1945. Graduated from the Depart-
ment of Electric Engineering, Facul-
ty of Engineering, Kyoto University.
1948: Joined Japan Hassoden Com-
pany. 1951: The company took over
Kansai Electric Power Co., Ltd. due
to re-organization of electric power
1965: Vice-Chief of Pre-
sident Office of the Company as

industry.

planner. 1969: Assistant Manager of
the Company and Manager of Ato-
mic Power Division. 1974 Managing
Director. 1981: Senior Managing
Director. His hobby is a floriculture,

especially cultivating camellia.

MR. MASAYOSHI HAYASHI

1922 Born, 1946: Graduated from
the Course of Electric Engineering,
Department of Engineering, Nagoya
Imperial University.

Entered the Chubu Haiden Electric
Co., Inc. (Present Chubu Electric
Co., Inc.), 1972: General Manager
for Systems Operation Department,
1977: Director of Nagano Branch
Office as Board of Director, 1979:
Managing Director for Nuclear
Generation, Fossil-fired Generation
and Research and Development,
1981: Executive Vice President.

He is highly motivated for the
development of atomic energy. He
emphasises his opinion for reduction
of crude oil price by saying “Do not
relax your attention to oil-disconnec-
tion” and states about atomic
energy, I made it clear by groving
various ways that there is no source
for electric energy to take steadily
and in less expensive condition in
Japan who have not any resources
but atomic energy.”

He wishes him dream, of drinking
together with someone for victory
that his sellection would be correct,
will come true.

ViR. DONALD E. LYONS

Donald E. Lyons is Vice President of
Combustion Engineering and Presi-
dent and Chief Executive Officer
of the company’s Power Systems
Group.

He has been with Combustion Engi-
neering since 1951, serving in various
executive capacities in engineering,
sales management and power systems
He became Vice Presi-
C-E’s
Systems Group in 1981.

operations.
dent-operations for Power
Mr. Lyons is Vice Chairman of the
Atomic Industrial Forum and a mem-
ber of the Executive Board.

Mr. Lyons serves as the Chairman of
the Board of C-E/MHI Fan Company
and is a member of the Board of
Directors of International Combus-
tion-Australia.

Mr. Lyons received a bachelor’s
degree in marine engineeringin 1951
from the U.S. Merchant Marine
Academy. He holds a patent involv-
ing super-critical steam generators
and has written numerous technical
papers on steam generation.
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MR. YASUSHI MATSUDA

1928: Born on November 24, 1957:
Graduated from the University of
Tokyo, Entered Ministry of Inter-
national Trade and Industry, 1974:
Director of Power Reactor Develop-
ment Division (Science and Tech-
nology Agency), 1975: Director of
Reactor Regulation Division (Science
and Technology Agency), 1978:
Director of Electric Power Tech-
nology Division (Public Utility Divi-
1981: Officer for
Development (Energy
Saving and Development), Agency of
Industrial Science and Technology,
1982: Councillor of the Agency of
Natural Resources and Energy.

sion), Senior

Program

MR. MASATAKA NISHI

Mr. Nishi, who was born in Kagoshi-
ma, Japan in 1928, is a graduate of
University of Tokyo, Electrical
Engineering Course.

He joined Hitachi, Ltd. in 1951

and has been serving in Hitachi

Works since initiation of his emply-
ment.

In 1962, he became Manager of
Steam Turbine Engineering Sec-
tion and was appointed Manager
of Large Electric Machinery Design
Dept. in 1967.

He was promoted to Deputy General
Manager of Hitachi Works, in 170,
Director and General Manager of
Hitachi Works in 1975, and appoint-
ed Board Director and General
Manager of Hitachi Works in 1977,
He has been at present position since
June, 1979 and he recently assumed
additional responsibility for materials.
Mr. Nishi likes reading books. His
future dream is development of
nuclear power industry.

4

MR. TERENCE PRICE

Terence Price was trained as a physi-
cist. He was one of the early arrivals
at the British Atomic Energy Re-
search Establishment at Harwell,
which he joined in 1947. After be-
coming head of the Reactor Develop-
ment Division he left in 1960 to be-
come a Scientific Adviser in the
Ministry of Defence, and Director of
the Operational Analysis Establish-
ment. In 1968 he was appointed as
Chief Scientific Adviser to the Minis-
try of Transport. He left government
service in 1971 to join private indus-
try as Director of Planning at Vickers
Ltd. He took up his present post as

Secretary-General of the Uranium
Institute on its formation in 1974,
Mr. Price was Chairman of the QECD
Transport Research Committee from
1968~1971, and has been a delegate
to three United Nations Disarma-
ment Conferences. He is author of
‘Radiation Shielding” (1957) and
numerous scientific and policy
papers. His leisure interests are mak-
ing music, skiing and flying.

DR. GUNTER LEHR

Born in 1923, Studies and PhD in
Physics (University of Marburg/
Lahn), 1950 Teacher in Higher Edu-
cation 1956 Foreign Office, 1957
Ministry for Atomic Affairs, 1960
Max-Planck-Society, Institute for
Plasma Physics, since 1968 Ministry
for Scientific Research, for Educa-
tion and Science, for Research an
Technology, since 1974 Chairman of
the German Delegration in the Joint
Committee for the German-Japanese
Cooperation in the Field of Science
and Technology.
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RECEPTION and LUNCHEON
HOTEL OKURA

(2 minutes walk from the Conference Hall)
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