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rosHIBA,
Commjtted
the Nuclear
Commit te d

  Toshiba has made a co-
mmitted effort to develop
the nuclear energy industry

in Japan, incEuding the
following activities:

eToshiba has beeR engaged in
 the planning, design, manufac-
 ture,installation,and preoperation

 of nuclear power plants.
eToshiba has operated a large
 research and development
 program.
eToshiba has gained extensive
 nuclear steam supply system
 technology and nuclear fuel
 technology from nuclear power
 plants in operation or under
 constructlon.
eFurther, Toshiba has trained
 many nuclear power station
 operators.
 Toshiba's responsibility to
provide safe, reliable,and econo-

mical nuclear energy is shared
by everyone in the company.
  From manufacturing, design,
research and development to
customer servlce, we are aware
as both employees and citizeRs
that progress must be coupled
with a thorough and on-going
commitment to quality.

to Leadjng
lndustry,
to Quality.
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Radwaste System for 7bltyo Electxic Power
Cb.'s Rikushima Dai'-ni ?Vucleai' fower

Station Uhit IVbs. 3 and 4

iuPcfi,iP

  We're the specialists in engineering,

procurement and in the construction of
nuclear plants.

  Our activities in the field ofnuclearenergy

cover radioactive waste management,
nuclear fuel reprocessing and architect

engineeringservicesfornuclear '･wh l`'

powerplants. ,.,,.....x of"
  Someofouraccomplish- "' "L/
                         ".-ments: Japari's first Nuclear

FuelReprocessingPlantat .st
'Ibkai,RadwasteSystemsfor '
therlbkyoElectricPowerCo.'s ..s
S:::g:l･l:DU8it.P･ft'.2i2P,Pfor 'ljsc'agee'ev'

Power Station Unit Nos. 3 and

4, and for Japan Atomic Power

Co.'s rlbkai Dai-ni Nuclear

Power Station, eight Radwaste

Bituminization Plants for Kansai

ElectricPowerCo.'sOhiNuclear t
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Power Station and others.

  Utilization of nuclear power today and

tomorrow calls for increased safety with the

light-water reactor, estabiishment of the

nuclear fuel cycle, advancement in radwaste

      management techniques, and
e      development of superior power

  'he-- reactorssuchasthefast-breeder
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     TotalEngineeringandConstruction,..Worldwlde

@ asee eemoanrmon
    Te]ex:0222-3096JGCTOKJ

    e Arzew e Sao Paulo e Caracas e Washington, D.C. e Houston e San Jose

reactor. Beyond that, nuclear

 utilization should be

  compatible with the
  environment and backed up
  by public support,

    At JGC we put every one
  of our fifty years of

  expe"ence ln engmeenng
  and construction to work
  for you every minute. When
  it comes to nuclear plants

 and faciiities, we are the

 specialists,

HeadOffice:NewOhtemachiBldg.,2-l,Ohtemachi2-chome,Chjyoda-ku,fokyo,JapanTel:Tokyo03{279)5441Cable:ANTIKNOCKTOKYO

OverseasNgtwork:eBeijingeJakartaeSingaporeeKualaLumpureKuwaiteRiyadheAl-KhobareTheHagueePariseLondoneA]giers



ss theisth JAIF ANNuAL coNFERENcE

We Are NoWust a pmNieacting Company
We're a Mwhitaceted Bu$gmess System
with a Weagth of Experti$e

in Aamo$t Agray Fieect

fou Can Name.
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NUCLEAR FUELS DEPARTMENT
Tokyo Head Offdce C P C Box 1524 Tokyo 1OO-91 Japan

     Tlx 22202''SUMITAJ22202''
     Fax {03)292-0258
     Tel (03)296-3139
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Nuclear Power and Public Opinion

The diversity of factors involved in nuciear power development and the complexity of public attitudes towards

this source of energy have raised the nuclear debate to a topic of national significance in all the OECD countries

with nuclear programmes and even in some countries which have not embarked on the nuclear course. This

StudyexaminesthedifferentexperiencesofseventeenMembercountriesandunderlinesbasicapproachesand
practices aimed at winning greater public acceptance for nuclear power. ･'･･''･--･･････-･J-i･･･････-･･･････････-･¥ 4,800

Long-Term Radioiogical Aspects of Management of Wastes
              from Uranium Mining and Milling

Duetothecontaminationofuraniummilltailingsbylong-livednatufalradionuclides,theirmanagementinvolves
specificradlationprotectionaspectsinthelongterm.Thisreportpresentsseveralexamplesoftheapplicationof
the lnternational Commission on Radiological Protection (ICRP) methodology for the optimisation of radiation

protection to these types of wasfe. The advantages and disadvantages of such an approach are discussed and
several important -mitations are identified. ･･･････････････････････J････････J-･･････････････････J-････-･･･････-･････････････････-･･･¥ 7,200

Long-rerm Radiation Protection Objectives for, Radioactive Waste Disposal

The development of rational and acceptable options for radioactive waste disposal requires a clear
undefstandingofradiationprotectionobiectivesandtheirapplicationinplanningandiicencingdisposalfac"ities.

This NEA Experts Report defines and discusses the application of long term obiectives in a way that is broadly

consistent with current practices in other areas of the nuclear industry. -･･･-･･･････････････････'''････-････････'¥ 5,700

Long-term Management of Radioactive Waste -
   Legal, Administrative and Financia[ Aspects

This Study constitutes an initial analysis, at an international level, of the institutionai aspects of the long-term

managementofradioactivewasteandmaybeaddedtothenumerousscientificandtechnicalstudiesdevotedto
thisquestion.Itdescribeshowlegislationandregulatorycontrol$,financingmethodsandthenuclearthirdparty

iiabilityregimemaybeadaptedsoastohelpensurethelong-termsafetyofthetechnicalcontainmentsystems
for radioactlve waste, -･･-----･･･-･--･･---･･-･--･-･-･･･---････"-'''---･-''H-H"'H--･---･･"-vH"･･-･･-""'¥ 4,200

               Geo{ogical Disposal of Radioactive Waste -
An Overview of the Current Status of Understanding and Development

 Geologicaldisposaliswidelyfavouredforthetypesofradioactivewastesforwhichalongperiodofisolationis
 necessary, This report reviews current knowledge regarding potentially suitable geological environments and

 engineering and computer mode]ling capab"ities required for the design and construction of geological
 repositorles, --････-･･･--･･----･･-･-････--･･-------･･-･･---･-･･-････----･---"''----･--'"---''"'H"'"''¥ 6,OOO

 Air Cleaning in Accident $ituations

 Although safe opefation of a nuclear facliiity requires the containment behind suitable barriers of the radiotoxic

 andlor chemltoxlc materials involved, lt is often necessary to breach the containment, ln particular to provide

 vent"ation. This report revlews the performance of off-gas cleaning systems in accldent situations, and outlines

 outstanding problems and their safety signlficance, ･･･････-･･･-････････････････-････････････-･････････-･･････････････････････-¥ 6,OOO

          For complete information on titles in print
in all subject categories, write for free OECD Catalogue.

OECD PUeLICATtONS
ANO INFORMAYION
      CENTRE

Landic Akasaka Building,
    2-3-4-Akasaka,
Minato-ku, TOKYO l07.

Tel.(03) 586-2016/8
Telegrams: OECDTKY
Telex:2423231
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WOVVARVS
       BASiC
CWLMINATION

TMewMut

OF NUCLwawa !mavs"rRy

    Nucleatr Power supplies 20% of the total electricity generated. For several years it attained a high

availability factor of about 70%. Nuclear Power's share of the electricity produced is increasing, and

it is expected to play a major role as one of the main sources of electricity in the future.

    In order for nuclear power to play this role, we should not be satisfied with the results we have.

We shou!d direct pur attention to further advancement of LWR's reliability and economy, so that we

can maintain its superiority over conventional power plants.

    Another urgent task in Japan is to establish the nuclear fuel cycle and develop a sound nuclear

fuel cycle business. Then we can see the real value of nuclear power.

    In order tQ maintain the viable development of the nuclear industry under stable economic

growth in the future, we should strengthen the technological and economical foundation of the

industry. To do that, we should consistently apply advanced technologies and make the nuclear

industry the locomotive of industrial technologies.

    With this situation in mind, the basic theme of the Confexence is "Towards Culmination of

Nuclear Industry."
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Observers

 MeeMBeeRS OF TMee
FOR WE 18TM JAIge

PRC)GRAM COMMITWueE
 ANNUAL CONwaRewCme

Hirokiehi Yoshiyama
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Chairman
Hitachi, Ltd.

Exeeutive Vice-President and

  Representative Director

Toshiba Corporation
Professor Emeritus

Tokyo Institute of Technology
Managing Director
Mitsubishi Metal Corporation
Professor

The University of Tokyo
Executive Vice-President and Direetor

The Kansai Electric Power Co., Inc.

Executive Vice-President

Mitsubishi Heavy Industries, Ltd.

Editorial Writer

The Nihon Keizai Shimbun
Vice-President

Japan Atomic Energy Research Institute
Executive Director

The Japan Development Bank
Professor

Kanagawa University
Executive Vice-President

Sumitomo Atomic Energy Industries, Ltd.

Advisor £or Research
The Institute of Energy Economics
Executive Vice-President

The Japan Atomic Power Co.
Senior Executive Vice-President and Director

The Hokkaido Electric Power Co., Inc.

Managing Director
The Tokyo Electric Power Co., Inc.
Executive Vice-President

Power Reactor and Nuclear Fuel Development
  Corporation
Executive Director
The Federation of Electric Power Companies
Editorial Writer

The Yomiuri
Executive Vice-President and Director

Hitachi, Ltd.

Executive Vice-Pregident
Japan Nuelear Fuel Service Co., Ltd.

Executive Vice-President and Director

The Chubu Electric Power Co., Inc.
President

Nuclear Safety Research Association
Director-General Atomic Energy Bureau
Science and Technology Agency
Councillor, DirectoT-General's Secretariat

Agency of Natural Resources and Energy
Ministry of International Trade and Industry

Director-General for Scientific and

  Technology Affairs
Ministry of Foreign Affairs
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                      18TH JAIF ANNUAL C([)NFERENCE

                                 PROowAM

                             TWmsmoAY, APRaL 9

 9:30 - 10:40

0PENING SESSION
    Chairman:IsamuYamashita Chairrnan
                                Mitsui Engineering and Shipbuilding Co., Ltd.

    Remarks by Chairman of Program Committee

      HirokichiYoshiyama Chairman
                                Hitachi, Ltd.

    JAIF Chairman's Address

      Hiromi Arisawa Chairman
                                Japan Atomic Industrial Forum, Inc.

    Remarks by Chairman of Atomic Energy Commission
      Reiichi iak'euchi chairman
                                Atomic Energy Commission
                                Minister of State for Science and Technology

10:45 - 17:30

SESSIONI: WORLDENERGYSITUATIONANDFUTUREPROSPECTSOF
              NUCLEAR POVVER
    Chairman:SeiichiTanaka President
                                [I]he Chubu Electric Power Co., Inc.

    International Cooperation in the Utilization of Nuclear Energy and the Role of the IAEA

      Hans Blix Director General
                                International Atomic Energy Agency

    Future ef American Nuclear Industry

      J. BennetWohnston U.S. Senator (Democrat, Louisiana)
                                Ranking Minority Member
                                Committee on Energy and Natural Resources

                         (Intermission: 12:05 - 14:OO)

    Chairman:TsuneoFujinami President
                                Japan Atomic Energy Research Institute

    Energy Plan and Nuclear Industry Policy in France

      Martin Malvy State Secretary for Energy
                                Ministry of Redeployment of Industry and Commerce

    Atomic Power Development in Japan - Roles and Challenges

      Sho Nasu 'President
                                ']]he Tokyo Electric Power Co., Inc.

                         (Intermission: 15:20 - 15:30)
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Chairman:Toshioltoh Chairman
                           Japan Atomic Power Co.

Chinese Nuclear Power Program and International Cooperation

  Shu-Lin Liu President
                           China Nuclear Energy Industry Corp,

The Energy Situation and Nuclear Energy Policy in Indonesia

  Djali Ahimsa Director General
                           National Atomic Energy Agency

The Nuclear Industry in Australia

  David G. Wall<er Chief Executive Officer
                           Australian Atomic Energy Commission

18:OO - 19:30

JAIF CHAIRMAN'S RECEPTION

Room "AKEBONO"
HOTEL OKURA (South Wing, 2nd Basement)

                          WswNESDAY, APRIL le

 9:3e - 12:OO

SESSION 2: OPERATIONAL EXPERIENCE OF LWRS AND
            DIRECTI()N OF IMPR()VEMENT
    Chairman:YoshitsuguMishima ProfessorEmeritus
                               The University of Tokyo

    Keynote address: Japan's Experience in the Operation of LWR and Future Tasks

            MasatoshiToyota ManagingDirector
                               The Tokyo Electric Powex Co., Inc.

Panelists: - JacquesLeclercq

        - HerbertSchenl<

Yotaro Iida

Masatoshi Toyota

Yasushi Matsuda

-- I-HsienChu

Senior Vice- President

Electricite de France

President

Kernkraftwerk Obrigheim GmbH (KWO)
Chairman
Reaetor Safety Commission (RSK)
Executive Vice President, Mitsubishi Heavy Industries,

Ltd.

Managing Director

The Tokyo Electric Power Co., Inc.

Councillor

Director-General's Secretariat, Agency of Natural

 Resources and Energy, Ministry of International

 Trade and Industry

Vice President

Nuclear Energy Group
Taiwan Power Co.
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12:20 - 14:15

LUNCHEON
Room "HEIAN"
HOTEL OKURA (MainBuilding,lstFloor)

    Remarks: MinisterforInternationalTradeandIndustry
    Lecture: JapaneseSourceofBeauty
                    by Kaii Higashiyama(Famous Nihonga Landscape Painter)

13:OO - 14:10

FILMS
    Most recent films dealing with nuclear energy development will be shown. (Conference Hall)

14:30 - 18:OO

SESSION3: FRONTIERSOFNUCLEARINDUSTRYTECKNOLOGIES
    Chairman:ShigeruKimura Manager
                                 Research Analysis Center
                                 Asahi Shimbun

    Nuclear Power Generation and Automation Technology

      Yoshiaki Korei General Manager
                                 Nuclear Power Generation Division
                                 Hitachi, Ltd.

    Seismic Proving Test on Reliability for Nuclear Power Plants

      ToshijiOmori Director
                                 Nuclear Power Engineering Test Center

    Shippingport Atomic Power Station Decommissioning Program and Applied Technology

      R. E. Skavdahl Manager
                                 Waste Management Service Operation Division
                                 General Electric Co.

    Future Prospects of Uranium Enrichment Technologies

      JohnR.Longenecker DeputyAssistantSecretary
                                 U.S. Department of Energy

    Introduetion o£ New Technologies for the Development o£ Fuel

      Kunihiko Uematsu Executive Director
                                 Power Reactor and Nuclear Fuel Development

                                   Corporation

    Safe Transport Technology of Nuclear Fuel Material

      Shigebumi Aoki Professor Emeritus
                                 Tokyo Institute of Technology

    Storage and Management of Radioactive Wastes in Sweden

      Sten Bjurstr6m President
                                 Swedish Nuclear Fuel and Waste Management Co.

                                   (SKB)

    Radioactive Waste Managernent in Canada

      R. B. Lyon Director
                                 Waste Management Division
                                 White Shel} Nuclear Research Estab}ishment

                                 Atomic Energy of Canada, Ltd.

    Construction of JT-60 and Its Impact to Future Technology Development

      Shigeru Mori Executive Director
                                 Japan Atomic Energy Research Institute
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                           THURsoAY, APRiL 11

 9:30 - 12:30

SESSION4: TASKSTOWARDINDUSTRIALIZATIONOFNUCLEARFUELCYCLE
    Chairman: KenzaburoKobayashi
                               President
                               Japan Nuclear Fuel Service Co.

    Problems in Establishing Nuclear Fuel Cycle Industry in Japan

      Hiroshi Murata Vice Chairman
                               Japan Atomic Industrial Forum, Inc.

    Present Status and Program of the Back-End of the Nuclear Fuel Cycle in France

      Maurice Delange Director, Industry
                               COGEMA
    System for Establishment of Reprocessing Enterprise in F. R. Germany

      Hermann Shunck First Counselor, Scientifc
                               Embassy of F. R. Germany

    Reprocessing Business in the U.K.

     W. L. Wilkinson Director
                               British Nuclear Fuels, Ltd.

    Radioactive Waste Management - An International View

     Pierre Strohl Deputy Director General
                              OECD Nuclear Energy Agency

14:OO - 17:OO

SESSION5: NEWAPPROACHESTC)PROMOTIONOFPEACEFULUSESOF
             NUCLEAR ENERGY AND THE ROLE OF NPT
    Chairman:KeichiOshima ProfessorEmeritus
                              The University of Tokyo

    Keynote address: Peaceful Utilization of Nuclear Energy and Nuclear

                  Non-Proliferation - Past and Future

         MasahiroNishibori Commissioner
                               Atomic Energy Commission

    Panelists: - Jean-BernardOuvrieu
                               Director, International Affairs

                               Commissariat a 1'Energie Atomique
            - MasahiroNishibori Commissioner
                               Atomic Energy Commission
            -Pil-SoonHan Commissioner
                               Korea Atomic Energy Commission
            - Munir Ahmad Khan
                               Chairman
                               Pakistan Atomic Energy Commission
            - JamesL.Malone AssistantSecretaryforOceansandInternational
                                Environment and Scientific Affairs
                               U.S. Department of State
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Tuesday, Apxil 9

10:45 am - 5:30 pm
SESSION 1: WORLD ENERGY SITUATION AND FUTURE PROSPECTS

            OF NUCLEAR POWER

     During periods of stable economic growth, industrial

nations strive to divercsify energy sources, with the

a±m of securing more stable and economical energy. This
is, for the present, "the age of multiple or complex

energ±es;" but coun'eries w±th scarce domestic energy
resourcesi such as Japan, must make every eEfort to

ensure that nuclear power iorms the principal part for

the future.

     In this session, surveys will be given on the roles

of nucleax power thn countries with different energy

s±tuations and national policies, in order to get a
view of the iuture direction of nuclear power development

and the way international cooperation should operate.

-7-



   Internat±onal Cooperation ±n the Utilizat±on of

       Nuclear Energy and the Role of the IAEA

                      Hans Blix

                   Director General

          International Atomic Energy Agency

     In the 43 years that have elapsed since the first

constrolled cha±n react±on took place, both a$pects of

nuclear energy - its peaceful and its mU±tary appl±cations
- have had a profound and rapid effect on the world and

on intercnational coopercation in the nuclear field. It

is only 40 years since the first atom±c bomb was tested
and 32 years since the first nucleay power plant came into

operation. Today thesce are 344 such plants with a capacity

of 220 GW(e} producing about l3 percent o:" the world's

electricity. Although the h±story of the nuclear industry
has been bn'ef and intense, it is stUl only in its early
stages. If there are to be any later stages, international

coopeyation must be expanded. Th±s appl±es particularly
to nuclear disarmament, but also to peaceful nuclear de-

velopment.

     While it is theoretically possible for a state to

conduct work ±n the nuclear field w±thout any international
cooperation, in practice international cooperation is

involved in or is an essential part of almost every use

of nuclear energy. Nuclear power difiers drasticaUy from
hydroelectric power in this respect. There must, for exampler
be universally accepted rules to regulate the international

transportation or" nucleauc material. Trade in nuclear ma-

terials between countries would hardly be feasible without

the safeguards system, a system which enables non-nuclear-

weapon states to use nuclear power w±thout aTousing, fearc

-9-



or susp±c±on among neighbours. The safe operat±on of

nuclear installations is of international ±ntexest. An
accident anywhere wUl aft"ect nuclear power everywhere.

The dumping oi' nuelear waste in the high seas ±s a concern
of -the whole inteTnational community and the proper disposal

of high-level waste, like other big environmenta± ±ssues,
is of interest to all mankind.

     There are many channels for international cooperation

in the above areas: scient±fic, technical and industrial

associations, reg±onal fora, private and public ±nst±-
tutions. They all have their role to play. The IAEA is

the ±nstrument which governments have created to promote

worldwide cooperation in the nuclear f±eld. One important
way ±n wh±ch it seeks to fulfil th±s objective is by

prov±ding a forUM Eor the exchange of information. The

IAEA's Genercal Conference prov±des government officials
with an annual opportunity to exchange experience and es--

tablish ±nformal contacts. However, the bulk oi contacts

between states w±thin the framework of the XAEA take place
in the hundreds of scientific meetings which the Agency

organizes each year.

     Other mechan±sms are also employed for exchanging
information: the IAEAts international nuclear information

systern (XNIS) ±s a computer-based bibliographic informat±on

system wh±ch now conta±ns over 880,OOO items. The power

reactor ±nfoucrnation system (PRIS) contains data collected
from member states on experience from about 2,500 reactor

years and some l4,OOO nuclear powerc plant outages.

     In the area of technology transfer, the IAEA con-

stitutes an important multilateral channel for the provision

of technical assistance. Some 30 mUlion doUars were
used Eor this purpose in l984. Currently, the Agency's

largest technical cooperation activity ±n the Asia Region

is a regional project on industr±al appl±cations of isotope

- 10 -



and radiat±on technology. The main objective is to transfer
product-specific nuclear technology to selected industries

in partic±pat±ng developing countries.

     Nuclear trade is one area in which more cooperation
is needed in order to allay the concerns of both suppliers

and buyers. The IAEA has set up a Committee on Assurances
of Supply (CAS) to tackle the pncoblems oi" supply assurance

and nuclear trade.

     In the field of safety, a set of internationally agreed
guidelines, recommendations and standards for nuclear power

plants with thermal reactors has been established ovey the

last ten years by the :AEA under its nuclear safeLLy standards

(NUSS) programmes. Increased attention is now being given
to implementing these and radiation pyotection recommen-

dations. Operational Safety Review Teams (OSARTS) and
Radiation Protection Advisory Teams (RAPATS) aye s.r,ent on

request to provide advice to membey states in theb"e fields.

The Agency's latest initiative regarding safety is the

establishment oi an International Nuclear Safety Advisory

Group whose main function will be to exam±ne current and

evolving safe'ty issues which could have an ±nternational
impact.

     The establishment and ±mplementatidn o[" ineasures to

prevent the pucol±fierat±on of nuclear weapons and the d±-
version of nuclear materials from peacefu] to mUitary
activities vepresent a vital component of international

nuclearc cooperation. Under ±ts statute, the role of the

IAEA ±s to implement "International Safeguards". S±nce
l960r when the first IAEA safeguards agreement was concluded

in connection with a small Japanese research reactor, the

number of safeguarded installations has increased to about

840. Close internat±onal coopeyation has been an essential
part of the estabUshment and deveXopment of the IAEA's
safegurads system.
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ENERGY PLAN AND NUCLEAR INDUSTRY POI.ICY XN FRANCE

       by Martin Malvy

State Secretary for Energy

Ministry of Redeployinent of

   Xndustry and Commerce

              The French energy policy is treaa)-hlined along thpee ba$ic printh-
cip:es namely : hrighest possib)e national independance, diversifScetfion of
energy resout"ces, enevgy conservation.

              In 1974, efter the first oil shock, it was fele that the depen-
dance on ofi1 was too big fot- a safe energy policy, That is the reason why it

was decided to launch a large ne.¢lear powevr program to develop nuclear enargy
instead of other sources fovr thie supply of elecericity. To ctay, the total

nationa3 primary eaergy whi¢h is expectecl to be on hand areund 1990 Ss rough}y
31 % nuclear, 33 % oil, li % coal and 25 %. frora other source$,

meant to
and {uel

      The nuclear
be ¢emprehen$five
cycle faci1ieies.

 pQwer program which is now in full development was
and inc]ude the full mastery of reactor manufacture

$ed PWR, with
were on ]ine
niore than 5S
abovt 75 % in

  The ree.ctov construcbion py"ogram was based on a highly standardi-
 twfo povver levels 90e and 1,300 MWe. As of february 1985, 32 400 MWe
vyith more to came which wil? pue the total instal?ed capaeity at
OOO MWe by a990. At 'that date, nuclear energy will account for
 the electricity productioh.

              The operationa} perforniances of the planes have been ituprovifig
constantly with an availibiliey factor of 76 % in 1984. The load factor was
70,2 % due to the use of load following, TbG cost of the generated e}ectracity

is also very Bttractive since it ts abouic 30 % ¢heaper than the electr"icrity pror-
duced by v"oal fired power plants rin the san}e conditions,

              These gooci performances do not preclude R & D work to enhan¢e
ehese pet"formances. On the contrat-y, schemes like extendecl cycle$, redu¢trion of
maintenance down periods, are researched.

              For the longer terin, there is a strong belief in Fran¢e that. the
Fast Breeder Reaceor vvill be needed in the futut"e and hence that the eechnologi-
ca] deve#opniene shoulci be pushed foveard. The experrience we have gatheved so far,
and that whfich taf"1 be gained wieh Super Phenix are very precious and will help
us clecide upon the follow up of the program.
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              In any case this program wiU be dealt with on a eurepean basi$
and we are quite ready to expand it outside the boundanies of Europe.

              In the field of the fua] cycle, the same comprehensiveness has
been fo)lowgd : AU the itcems of the cycle frowt nftturel uranium to reprocessrinq
afid waste cli$posal have been developed atid mastered.

              This mastery has led"french fuel cycle companfies to become strono
and reliabae supplie.rs en the rinternetio'naa mavket for natural uraniura,en"ich-
ment services and reprocGssring servicQs.

              In the latter field, the performances of the ekisbing plant have
been remarkable and the constvnuction of the new plants is going fovward very
swiftly, All sthese programs bene`ffit o{ course from a strong R & D progvam whicb
will a}low us to jncorporate at each level of the cievelopment, ehe latest tech-
no1ogy,

              Thfis fis also true for enrichment activities with the developmQnt

of nev{ enrichfnent te¢hnologies using lasQr,

              Finally, the end of the fuel cycle is also a¢tively taken care
of. A second $ite for low level waste dispo$al is in the process of befing selected,
Possibla geoiogfical form&tSon For high level waste disposal wiU be inveswigated
by ehe tneans of an underground )aboratory.

               It can be seid, te conclude that the lack of dotnesbie energy
resources in France, which fis quite sfimilar Vo the situation in Japan, has led
us to develop a program which gives us ehe maxfimum independance. This does not
preclude finternaeional cooperation but on the contrdry we work at fostering St.
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         THE ffNEFK･GY SX'rUATZON AND NUC;LEAK EINERGY F'C}LH:CY

                         rN :NDONESM

                              im y

                         I>5tali Ahimsum

                       Dirmeector GwneeruaX
                 Nestional Akcami= Eneerrgy Ageen=y

                        A in Es ic r ta = it

     Xn Xmdc)nessien thma pensk i5 yeeanrs hemvee senen esconmmic
dcrv-1crpmennt bewing sinrewsesewci, eses crgepcrsEed to ithen prNo=crupmemkion wiith
pwlit:icai d-ven1enprnerntes ctur#ingthwX""'yvadirsprior1co it:. C>es ta
rexsLtlt khva stancienrd o+ 1ivifiQ hexs impr-covewci. HcrwewvNif", ff-eniiemnece hemct
too inev pldicrevd mn wca"d emnet ewiX, caewpewcriemXly can caiX "car boenixh ctcamswcatXoc
commesrciesX eenewffwy esuppsXy uanct niuammmatic rewvvanuew- emss weeXX ens "mrewign
wxc:henrigva maemrnimg-. (;urt'thmantky Xnedavneessien ima encteetavot"ing tcp utivewr'si--
-y ito nemtcLtral -dis "orr e;･tpcart ewesrninges esnci to crcats1 icew suinsititutma
9or" otX in t:loiTnemstkc: ennwr"gy cnvnsurnpticon.

     Besesring in minci posesiblew "LticL{rew crc)nMtres±ninss in ciommesicicr
c:c)ta1 i)if'ociuecixican denci ichew unciewssiy-entoiliicy -" crc)enX impmor"a:va, emnct emXmao

thes femctc khat nu=ledvr pewevtf- isccrmpeninitivnv irt rnemny {a)untrivas
incrILtciing cicevee1crping ccuuritr'-iews, annci 1it::eely tew t:)en esu fc:)r- many
yenars aheads thw nu(}edir oF)tion is =c)nsidesruaci impcorttant. To pre-
par-rv -eor eeve)n'l:Ltdvk intv-ociucrtScan ew-f muc1ffdir poweer, it tes impemre.a:ivas
tcr in-gir"i -ar],y and ].may g.vijorunci for thma futLtre. Towemrds thies end, a
mvatN mLtc:1enemif" rMesedercrh c:wnt;wwtt' is bewtnq inuilt nmaar" CremF::dit-tem. Im t:hee
merant:imtr worF:: hag..: es1r-eedidy b-guri c)rrt Lipcientj.ng th{!i -f;eetsesiinility HtLtdy

fot- 'thew c:wnustructiwn -S inhve +irst nLu:1emdir pc)wver plemnt:.
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JAPAN ATOMXC rNDUSTRXat FORVM

l8TH ANNUAL CONFER'ENCE

[VHE NUCLEAR INDUSTRY IN

D G WALKER

AUSTRAUA

                          ABSTRACT

Australia has been involved in the mining and sale of uranium

concentrates for almost forty years. During this time there

have been various attempts to expand domestic nuclear industry

activities to include power production and other axeas of the

fuel cycle. For various xeasons such expansion has not

occurred except in fields such as radioisotopes applications,

and the Austiralian nuclear power industxy today remains

restricted to the export of yellowcake. Current programs and

policies are dis'cussed against this historical background.
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Wednesday, April IO

9:30 am - 12:OO am

SESSION 2: OPERATIONAr, EXPERIENCE OF I,WRS AND DIREC[I]1'ON

            OF IMPROVEMENT
                                       (Panel Discussion)

     Operations of light water reactors in Japan have

recently given excellent resul'ts by world standards,

and iurther efforts by goveunment and industry are

necessary for continued improvement in reliab±lity and

economcs. In th±s session, LWR operating experience
gained overc many years and results of various demon-

station tests will be reviewed. Tasks ior making nuclear

power generation more encom±cal by taking productive

steps on safety ±ssues will then be discussed. In
addition, prcojections of nuclear power wiH be mader

taking into consideration improvement and sophistica-

tion of design, construction, ±nstallation and operation
of IjWRs. The opexational experience overseas including

±nternat±onal cooperation will be discussed for this
puucpose.
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Keynote address:

JAPANrS EXPER:ENCE ZN THE OPERA[?XON OF :I:,WR

                    AND FUTVRE TASKS

                       Masaicoshi Woyotar Mamaging Mrector
                       ewhe Tokyo Eleecscic Vowesc Co.s Xnc.

                    '

    Xn Japanr 28 commexciaZ nucZear power pZants are in

opeettenixione wiixh ee igoitasX oubepue ofi 20RS60MWe which esccounix

ffox fu3ig caff sihes ixcaeenX insstieeXXthet cenpacitcy anct ssuppXy 20& off

iche etecexictcy con$urytption. Additional 20 nucXear pZants

off 20ptX30nv uascee cuxreneXy unclesc econssCscuction oge in pttepaifca-

Cion stage. AX: of tchese faciZities a:e equipped with

Xight wat'er reactors, either BWRs ox PVgRs, with the singZe

exception of a Z66MW gas--cooied tteactor.

    The int:oduction ofi a nucZear generating unk firom the
         ,
Wniixed Six&eess ofi Arnentca wass indeed the veexey sCascting-poinix

£cage khee thWR nuecX@ax poweex wXanic$,

    meeecaLx$ee ofi vigottcouss eeffffoscigss tuende ssinexe ixheen ixco cteeveXop

cuzec owma domesseic ljeechrtoXogyp bencked by ljeechnical tie--upss

wtch reacixox manufacixusce:s in nhe Uniined Staices of Arnerica,

nearXy XOOig ofi our nucZea: generating stabions ave now

buik of domesutcaZ:y manufactured equiprnene and systems.

    Zn 'Lhe earXy days before nceaching this leveX off nucZear
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eechnoiogyr ehere were many eroubles with nuclear power

p:antsr such as stress corrosion cracks in inhe primary

stainZess steel piping or eheirmaX fatigue cracking in the

fieedwate: spargers in tche BWRsr stearn genewator tube Xeaks

and stres$ co:rcsion cracks in controZ :od ssupponcix ptn$ Sn

nhe PWRS.

    To rtnd ehe cause of these faiZures and estabiish

counte:measuscesr the pXants were shutc down for a consider-

abZe pexiod ofi timer which eventuaZZy Xed tu a $ubstanbiaX

drop in,their crapacity fiactor eo abouC 40ig beixween Z97S and

:L 977m

    :n subsequent yearsr a set of counicexmeasures have been

ixaken to prevent the ncecurrence of tcroubZes and impxove

xeZiabiltcyf sso ehaic iche average operating eceaceo: scram

occusc:ence rate was reduced beZow O.5 per reactoif yea:.

    -Reductions in tiine :equired for pe'riodic inspections

wecre achieved by ernptoying auComatedf remoice coneroZ or

robotic systems. CriticaX-path work was streamXined and

many wo#ks carne to be perforraed concurrentZy. The opeifat-

ing cycZe was extended firom 9 monChs to X2 months. These

improvement have been discus$ed in ehe irnprovernenir azzd

standancdization progscarn, e$tabXXshed hoy governmenCr utili-

ties and manufacture:s, wtch achievemenes being incorporae-

ed not oniy into newly buiXe pZants but aXso ineo existing
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fiaciZieies wherever possibZe.

    Cl?he capacity Eactor of nucZear pZants has cZimbed to

70g o: more over the past two yeascse and k is expected to

nceach some 75g in a few years' time.

    The Zaice$e data show tehaic the Fukushirrta Daiichi nucXear

powenc stationf wtth six unitsr has been operating wiCh no

scrams since November Z983r and the Genkai 2 unit has set

scdvcottds est 60 day$ in peettiodic inspeeeigionss cand 4XS duay$ in

conicinucous copexxeneicza,

    Effgewxtiss ixee pscovidies ggegtheeex sseestesixy in nuewXeeenme wcowecsc

geenecrtatcicofi wagsc@ ssigegepeedi uge Srt kehee wakee off tchee WMX nuewXecax

pXant accident. SubcooZed waeer rneicers and high-range

scadianion monkors in containment vessel were inseaUed.

AXarm lamps on the main controX paneX have now been asc=ang-

ed in order of uxgency and made identifiabXe by coZor. The

coZor ideheificaeion scheme was aiso adopiced in impoxicane

instruments. CRT-compuixesc syseern ofi advanced coneroZ pan-

eZss has irttproved rnan-machine intcetface.

    An attempt has been made to reduce radiation doses fior

on-site workers through measures such as decreased scadia-

tion sourcesse improved sceXiabiZity ofi equipmente aueorriated

and Memote-controZXed periodie inspectionsr irnproved ar-

:angement of equipment and sy$temss and imp:oved work envi-

ronment.
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    Large amounic of sceductions in vantous caeegories of

scadioactive waste have also been given serious aecention.

WhiZe efforts have been made to cut down the sceZease of

gaseous and Ziguid waste, plans are undesc way to nceduce the

amount of soXid wastes ixomr for examplei the yeatly level

o£ 4,OOO dxums pesc unit down to X,OOO dxurns in case off BWR.

    Despite good operating per£orrrkancer howevesc, recently

because of "escalautonr" site condictons and seringent

requixemenes for saffety and ttee2iabiZiicyr cofissixxuevltion cosins

hcave been xrkssing eeic ljhe rcatee ofi 5ag peesc yeeasc. Zn addition,

tzlri& eecronerfiSev a(avank&gen evff get;tcrZetecsc wveeer crepaX-ffiseeed gemeifcat;t--

Sng untcs ha$ been shntnking because o£ a decXine in coal

prlces.

    Xn my opinionr nuclear power w±ll continue to have cost

advantages because of the expected rise in price$ of fuels

in the long.term. Stillr given the capita: cost amounting

to as high as about 70ag off the generating costr a cut in

construcicion cos'tts is one of tihe essentiaZ p:erequisiites to

enhanced economic advantages of nuciear pZants in the years

ahead.

    The Japanese electric utilities axe now trying hard to

Xower the construction cost oE the nuclear plant through a

set of measu:esr such as: a) standardization that could

produce "ttepeatabiiity" effect; b) rationalization ofi de-
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sign; c) a reduction in the construction period; and d) a

review of the purchasing practice.

    Tokyo EXectric Power Co.r :nc. has aZsceady rnade some

success in ks wosck eo cut down eonsixruetion coses. For

rnajor equipvaent, the Kashiwazaki-Kaxiha Nos. 2 and 5 unies

cost over Z5rg Zess than its No. Z unit did.

    Mn addieion, wafys of bringing down costs for civiX work

axe undieg ncevieew. Mosceovee:? eefiffoxeix$ &scee beeing rnade ico corue

up with a rationaZ design for nhe A--BWR to achieve around

Xwa :ower costss than the conventionaZ design,

    Anoixhex imposcecanix ccon$idieexenicion i$ thee irupxcaKreedi cecapcaew-

iixy stacixosc cand ei@cetteeexgeecl stueeZ ccgixss thxough eenhennexeed ffueeX

tourcza-up eefffiiecSesncvy,

    Whscee ofi iche tasks we have set before ourselves to

achieve a much higher capacity £actott are to make failures

in the operating plants fewer, make the Xength of peiiodic

inspections shortexf and make the operating cycXe longer.

    To cope with troubXe in the operaeing plants, continued

efforts wSU be made to gathesc data and information both at

home and abroadr making the rnosti of the Centrai Resea:ch

Xnstitute of Electric Power :ndustry"s NucZear rnfo rrnation

(entex and in cXose coope:at;ion wtch the V.S. MNPO and

Europe's USERS. {I]his data and inEormation wiZl be anaZyz-

ed and used to find measures against recurring troubies for
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exsisting and under construction plants.

    In addition, studies wiZZ be initiated to work out sorae

remedies against degradation with tirne and deveZop diagnos-

tic techniques ffo: preventive purposes to further Zower the

Eaxxuie raire aC nucZear pXants. Edueanton and t;raining

programs for operatingr maintenance and :epaix workers

using simuZators and equipment models wUX aZso be carried

out exten$iveXy.

    Curxentkyr iic inakeess aboube 92 ctays ico crompleeee seanda:d

periodic insspeetions of a keZOOMW cXa$ss ffaciXiCy, noic in-

ciuding specteeZ irnproveernenix woxk, Mans axe conceSvded to

scagdiua¢e tzhag :eezaesigh gg ishiss gettceceeessge icge 70 ageyg gott uniixss

undagge ighee 2rtet $rugexeewveeeneezaig elnct eeixcazzctetsectigeetijSeen gexeeeseccam emzadi

tco 4S - 60"･ days fiome pZanes undeer ehe 3rdi progifam,

    Xn addiotonr we need to make a scevi'ew of ehe presenix

kems and ineescvaZs of periodic inspections drawing on

precedents of other couneries as we2Z as on the opeifating

expeutence$ ofi oux ownr so thae inspection periods can be

ssho#eeneed tco Che eevescage ofi 60 day$ incZuding existing

nucZear faetXiixies.

    while we have extcended an operation cycZe iro X2 monthsr

we ineend Co exCend itc bo Z5 - X8 monehs by ionger fueZ

buncn--up and irnprovernenic of equipment reXiabiZiey. We ex--

pect thaix these measures vgilZ irnprove the capacity factor
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up to 80 -- 85g.

    FueZ faiZures have decreased considerably because of

improvements in fiuel designr ffabrication process and opera-

tional control. CurrentZyr about one in XOO,OOO fueX :ods

have experieneed a faiZure.

    xn the futuret "barrier" fueX will be used t:o improve

the integrityr load following per£ormance and operating
perEorrnance and furehe: minimize electricity loses when iche

power level goGs up. Zn adiditionf a sophisticaited core

design wiZX be adopted to achieve highesc leveXs off fueX

burn-up. Combining this winh ehe enrichment incttease, nhe

elegree o: bra:n-up wiZi hoe rtiade highe: to a:Xow ms to xeduee

ixhe fiuefu :o$ix.

    we enttg blXssca fieeeXing ixhe fieseeet ixce Xeeix uass henve en thuewXease

geXennts wdeigh et Zttngmutf XSSgv steese inaggeeeetssSng ekeeecixscSexSixy thee

pZanix geneescaixe$ diuring itzs egee:aicing lifie iss an imporirewnix

fiactor conducive to improved economyr by developtng ehe

fiorecast inechnique for pXane Zifie and the eechnology fer

Zife extention of tche critical components.

    Efforts axe being rnade to reduce radiaeion doses for

on-site workrtten as well as to rnake solid wastes more com-

pact, setting the goaX ain the annuaX amounic of 200 - 400

            ,drums per urtxtc.

    Ain presentr A-BWR and A-PWR deveZopmene projects are
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under wayr aimed to achieve such objectives as higher eco-

nomie efificiency thaic crombines safeicy and reiiabiliicy,

kaxge capacky unksr improved burn-up efficiency through

advanced corer shorter periodic inspection periods, and

reduced radiatien doses.

    M am confident that we wiU achieve the above goals and

the nuclear power wilZ be a leading roZe in future develop-n

ment of eXectric power generation.

- 26 -



VVednesday, April IO

2:30 pm - 5:30 pm

SESSION 3: FRONTIERS OF NUCLEAR INDUSTRY TECHNOLOGIES

     The direction of development of nuclear technologies

in each country is toward a system with high level of

economics, safety and rel±abilityf by improving exisiting
prcactical technologies and developing new technologies.

In this session, creative nuclear technologies which

have recently been put to practical use or are expected

to be oi practical use ±n the near future wiU be
introduced by use of a laxge-sized video projector.

This session will be distinguished by explanation of

nuclear technologies and efforts for the±r sophistica-
tion, appeaUng through the eyes.
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NucXear Power Generation and Autognation Technology

Yoshiaki KQrei

General Manager

Nuctear Power Generation Division

Hitachi, Ltd.

  !n the recent years automation technology has become one of the most essential

part of nuclear power generation technology. Numerous automatic devices have

beeB developed anci are being applied to operating piants. r would like to speak to

you today the current status of automation technology application in nuclear power

generation using s!ides and movie, and indicate to you the trend of deve!opment in

future. I am here to speak on behalf of three reactor suppliers, Toshiba

Corporation, Mitsubishi Heavy Inciustry Co. Lnd. and Hitachi,Ltd.

  The proportion of nuclear power generation in this nation's totai electric poweti

generation is increasing annually and the need for stable supply oi eiectricity by

nuclear plants is growing rapidiy. For the greater growth ot nuclear power

generation, it is essential that wee maintain its economic advantage, its greatest

merit, anci gain wicier public acceptance as stabie source oi electric energy.

  In orcier to attain these essential goals, various autornation techno!ogies are

applied to nuclear power generation system that permits higher reliability, greater

rnan-nypower saving, and lower radiation expos'ure.

 The large size and complexity of nuclear power provides wicie scope of application

for automation to achieve savings in rnan--power ancl time. There is great necessity

for increased reliabitity by automation in the nuc!ear power plant to rneet stringent

safety geequirernents. Afici applicatiofi of remort-control technology is essential for

maintenance operation under raciiation environment. As mentioned above, there are

increasing needs ±or automation in our nuclear industry,

 In responce to these needs, application of mutomation technology assisted with

modern cornputer technology covers essentialky all aspects of nuclear power

technology from design, manufacture, construction, operation and plant

malntenance.
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 To i!iustrate, present level of automation application is shown in the iollowing

slides;

IDesign :
2 Manufacture,Construction:

3 0peration :
es Maintenance g

CAD
Orbitai TIG Welding Machine

Central Control System

Automatic Maintenance Equipement

 -Automatic CRD Handling Mchine,

 -Autornatic ISI ffquipment,

 -Steam Generator Maintenance Robot

  Most of the automation appiication to date had been limited to frequent afid

routine work where the effect oi automation was greatest. At present, therefore,

specialized automatic cievices have beelt cieveloped in limited areas.

  in view of the fast growth of automation technology and greater needs for such

technology in the nuclear power generation field, it is natural to assume that the

current leve! oi automation wi!1 be expanded to inclucle cornplex and infrequent

work and to cover acivanced judgement function and autonomous ±unction to recluce

the burden of plant operator anci maintenance personnel. From these, we can

establish a future target oi highly sophisticateed automation technology which is

rnulti-purpose anci highly intelligent.

 In view ox` such iuture target, we can summarize the development rrend in the

following;

  -diAutomatioft of intelligent judgernent ancl engineering ±or design assistance

  -Automation ot complex and in±requent work for manu'tacture anci construction

  -Automationbyinte!ligentjuclgernentforoperation, anci

  --Multic-purpose intelligent rQbot for plant maintenance.

  Among these, cievelopment of mu!ti-purpose Sntelligent robot would have the

highest priority ciue to incveasing needs for work uncier radiation environment with

the steaciy growth of nuclear power plant construction.

  it is now evicient that there is urgent need to cievelop an multi-purpose intelligent

roinot for nuclear power plant application. Xn response to such needs, the

cieveloprnent ofi robots ior work in nuclear power plant is now vigorously conducted

as a part of Larget-Scale R&D Project "Acivancecl Robot Technology" under the

$ponsorship of Agency of Industrial Science and Technology,Ministry of Znternational

Tracie and Inclustry.
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 ln the £ollowing movie, we woutd like to show 3 examples of intel!igent mutti-

purpose robot development conclucted at each of the three reactor suppliers

independently frorn the national project;

        Autonornous Mobi!e Robot (Hitachi)

         Maintenance Robot(AMOOTY) (Toshiba)

        Quaciruped Walking Robot (Mitsubishi)

  As alreaciy described in the presentation above, we can expect that the

automation technology of today will gradually shiit to intelligent and mu!ti--purpose

systems deveioprnent. Ancl future nuclear power p!ant technology woutd be

expected to integrate a!1 of these individual autornatic devices under a more

sophisticateci system design ancl improvement of plant design for autornation. All

of these cleveloprnent activity must be done with careful cost-benefit controi so that

the most optimum system may be cievelopecl to achieve a more mature automated

plant system.

  We, as manufacturers, intencl to cio all we can to attain maturity in automation

technology as appliecl to nuclear power generation.
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          SEISMIC PROVING TEST ON RELIABILITY FOR NUCLEAR POWER PLANTS

                   Nuclear Power Engineering Test Center

                               Toshiji Omori

                               SUMMARY

For the purpose of proving the seisrnic safety and reliability for nuclear power

plants, the Ministry of International Trade and Industry has entrusted the

Nuclear Power Engineering Test Center to conduct the seismic proviftg tests on

the reliability for large components and equipment of fiuclear power plants by

using the world's largest vibration table. Now I will introduce the outline of

this large-scale vibration table and the progress of the seismic proving tests.

The basic idea of seismic proving tests is to prove experiraentaly the reliability

for nuclear power plants from the view point of strength and functional capabil--

ity, by means of performing seismic tests on large structures and equipment with

full or close to full scale models and with the saene materials as used for actu-

al ones and under equivalent stress level to be applied on actual. For this

purpose, an extremely large--scale and high--performance vibration tab!e is re-

quired. To meet these needs, the gigantic basic specifications of this vi-

bration table that can mount the test specimens were determined to be the

following.

               Table size 15mx15m

               Maximumloadingcapacity 1,OOOtons

               Maximumexcitingforce 3,OOOtonf(Horizontal)

                                           3,300 tonf (Vertica1)
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With a grant-in-aid from the Ministry of International Trade and Industry, the

large vibration table facility was completed at the Tadotsu Engineering Labora-

tory, in Tadotsu-cho, Kagawa Prefecture, in 1982. The Tadotsu Engineering Lab-

oratory is in the vicinity of Tadotsu Port facing the rnland Sea of Japan and is

extremely well situated for transporting large test specimens with the weight of

several hundred tons. The vibration table facility mainly consists of a vibra-

tion table, horizontal and virtical actuators that excite this table, a hydrau-

lic power $upply system to prociuce highly pressured oil for driving the actuators

and a control system that controls the actuators. Data aquisition system is ca-

pable to store 300 channels of data simultaneously at every 1 /1000 second.

As for the incidental facilities there are experimental house with over head

traveling cranes, operating house, electric substation and so on.

With respect to the seismic proving tests for nuclear power plants, two tests

using the following models have already been performed.

         1 /3.7 scale waodel of PWR reactor containmefit vessel

            full scale model of BWR primary loop recirculation system

At present,the seismic proving test using a full scale model of PWR reactor core

iftternals is being performed. In implementing the seismic provifig tests, the

basic design earthquake ground motions are used to carry out a seismic response

analysis of reactor building. As the result, the vibration (floor response

wave) which could occur where equipment is installed is generateci and the same

wave (iftput wave for seismic proving test ) is input to excite the vibration

table with the test model. When a test model with a reduced scale of 1 /X

is used, the input wave is modified to the wave with X times enlarged in accel--

eration, aBd 1 /X times shortened in tirne axis. In this way the stress equiv-p

alent to the actual stress can be added to the test speciraen.
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SEISMIC PROVING TEST FOR PWR REACTOR CONTAINMENT VESSEL

This test was initially carried out by using the iarge vibration table installed

at the Tadotsu Engineering Laboratory. The test model was the 1 /3.7 scale

model of 800MWe class PWR steel containment vessel. It had the diameter of 10.8

m, the height of 19.4 m, and the weight of about 350 t including its supportifig

structure. The input waves for seismic proving test based oft the basic design

earthquake ground motions Sl and S2 were applied to the vibration table moGnting

the specimen, and the seismic safety for strength proved to be sufficient. Leak

rate tests were conducted by pressurizing the the test model with air before and

after exciting the vibration table, anci no significant difference was observed,

proving the airtight capability of the containraent vessel. The test specimen

was subsequently vibrated by the exciting force equivalent to 1.5 times greater

than S2 so that the safety margin could be confirmed. At this test, the vibra-

tion table was vibraged to its limit performance.

SEISMIC PROVING TEST FOR BWR Primar Loo Recirculation S stem

The test speciraen was a full scale model of the prirnary loop recirculation

system of BWR 1100MWe improved standard plant. The piping was directly or in-

directly connected by supports to the supporting structure that imitated ehe

pressure ves$el and gamma radiation $hielding. The height of the specirnen was

12.3 m, the weight of the piping about 11e tons, the weight of the supporting

structureabout555tons,andthetotalweightabout665tons. )hespecimen

was vibrated with the input waves for seismic proving test based oft the basic

design earthquake ground motions SZ and S2, and the seismic safety for strength

was proved. Further, a ma;ginal test was performed with the input wave which

the maxirnum intensity of was 1.1 times greater than that of S2, and the margin

of safety agaist earthquake was recognizeci.
                                                    '                                                         '
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SEISMIC PROVING TEST FOR PWR REACTOR CORE INTERNALS

A full scale model of the core internals of PWR 1100MWe irnproved standard plant

is now being tested. The test specirnen has the height of about 17.5 m, and the

weight of about 555 tons. The characteristic of this test is to confirm the

soundness of inserting function of control rods during earthquake.

The soundness of insertion of contrel rods into fuel assemblies already was con-

firmed by applying the input waves for seismic test based on the basic design

earthquake ground motions Sl and S2.
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       SHiPPXNGPORT ATOMIC POWER STA:'XON

DECOMMrSSIONING PROGRAM AND APPLrED TECHNOLOGY

        Fe P" CRIMI AND Re Ee SKAVDAHL

      NUCLEAR ENERGY BUSrNESS OPERA"rlONS

          GENERAL ELECTRIC COivlPANY

          SANJOSE CALIFORNIA USA                  se

The Shippingport Station Decommissioning Project will be the first

                                                              '
decommissioning project of a large-scale, comrnercial nuclear power plant.

The Shippingport Station, which is owned by the U.S. Department of Energy,

is also the first nuclear power plant to be decommfissioned whfich has had a

long period of power operation, having operated and produced electricity

for 25 years. Nuclear facilities which have been decornmissioned to date

have operated for much shorter time periods and have been small in

companison to commercial power reactors. The experience which has been

gained from the mafintenance and modification of nuclear power plant

radioactive systems and components as well as the experfience gained from

decommissioning smaller nuclear facfilities have helped to establish ehe

technology and cost basis for Shippingport.

This paper clescribes the current status of the preparations being made by

the General Electric Company, its integrated sub--contractor,

Morrison--Knudsen, an'd the U.S. Department of Energy for starting the
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decommissioning phase of the project. One of the signifficant technical

features of the project will be the one-piece removal of the irradiated

reactor pressure vessel and neutron shield tank (RPV/NST). It is estimated

that this approach will save about $7 million, reduce personnel radiation

exposure by more than 100 man-rem and reduce the total decornmissioning

schedule by about one year compared to segmentation of the irradiated

vessel and internals. A favorable size comparison of the Shippingport

RPV/NST to an 1100 MWe PY{IR pressure vessel is also shown.

The technology that will be used at Shippingport has evolved from many

years of experience gained during reactor plant maintenance and

modification work. An overview of the technology which will be used during

the Shippingport Stati'on Decommissioning Project is presented. Current

applied decoramissioning technology discussed in thfis paper include remote

metal cutting, decontamfination, concrete ,removal, liquid and solid waste

volume reduction, and robotics.

As the first commercial nuclear power plant to be decommissioned, the

Shippingport Project is expected to set the standard for safe,

cost-effective reactor decommissioning technology. By confirming

techniques for removing, handling, and transporting radioactive components

and materials, the techno]ogy and work procedures employed at Shippingport

will provide guidelines to the nuclear industry for the future

decommissioning of other nuc]ear plants.
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:nt:oduction ofi New ewechnoXogies fior ehe DeveXopment ofi Fuel

Powe: Reaeto: and

    K. Uematsu
Executive Di:ecixott

Nuclea: FueX DeveZoDmene
                  ts

Coitpo:auton

    The Powe: Reacto: and Nuciear Fuel Development Corpo:aekon

(PNC) is acctveXy engaged in irhe deveZopmene ofi advanced

ixechnologies in the a:ea ofi nuclear ene:gyr and intends eo

pQsieiveXy adopt new irechnoiogies which a:e valuabZe fiuel

development aceivity ofi the Corporaeion, observing ehe t:ends

in the deveXopment ofi new eechnologies in :eXated nteids ofi

indusir:y.

    F:om this viewpoint, ehe Co:poration has fiuZiy investigated

eechnoXogies to be int:oduced in the dGvelopment oE fiacilities

in the nucleatt fiueX cycZe, pXacing the emphasis on the

deveXopmener demonst:aeion and commerctaMzation ofi advanced

technolog±es. :t is matter ofi course thae any new technoXogy

shouXd aim an economicaiXy viabXe ente:p:ise and mass treaement.

    The technologies fo: ixhe deveiopment fiueZ, as equiprnent

industry eechnologies which handXe :adioaceive substancesr

should be abZe to take advantage oE new technoXogies in the

fiokXowing a:eas, :esuking in :educeion ofi labo:, radiaeion

dose and costs; (l) simpXification ofi p:ocess, (2) utiXization

of :ernote controZr and (3) automaeization. Fu:the:morer iic
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woukd be weasonabie to hope that new eechnokogies couXd

contribute to extension ofi lifetime ofi equipmene, tteduction ofi

etme needed Eorc maintenance and :epai:e :eduction o£ voXume ofi

wasees p:oducedv and efiticient proeection ofi nuclea: mate:iaZ.

    He:ep we will *nt:oduce the fiokXowing new technoXogies

which have been aZ:eady adopeed or in p:epa:aeion.

    (Z) mic:owave technoXogy and its appXication;

    (2} high guakity moV came:a technology and its apptication;

    (3) tomog:aphy technoZogy and ks application:

    (4) fibenc optic icechnoZogy and ies applications

    (5) robotc･manipuXatorc technology and its appXication.
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Seefe Twan$part TeehmoRogy

           Of NaxeEeeew Feqell M&teyEall

                                       Professor Erimitus

                                       Tokyo Institute of Technology

                                               Shigebumi AOKr

         Japan now has 31 nuclear plants in operation and pretuoperatiofiy with

a total installed eapaeity of 23fi631 MW. Having achieved an average capgcity

of 72.3% in 1984s their operation is clearly satisfaetory. Vnder these circuwam

stnces the accident of August 25thyl984s cohich safik tke ship"rwont Louis" osith a

load of uraniuma hexafluorideyhad repereussions that stuept through the eontinent

of Asia to Japan. In addition to this situationg as it got coverage in mass

coramunication that plutoniuma extracted froen soent fuel from Japafiese LeeRs after

being reprocessed in France veould be transportd alld returned to Japanst public

interest has noee shifteci to the transport of iluclear rnaterials.

        In order to ensure the safety during transportation in Japanspackagings

speeified in the Intepnational Atomic Eilergy Ageney(IAEA)Reguiation for the safe

transport of radioactive material have been used only and also twenty years of

technical research and development have gone iitto assuring their integrity. In

Japany in which the overland transport of fresh fuel amounts to 600 tons (uraniu

ee) a year nowsaild there have been some 100 cases of spent fuel being transported

by sea in the past few yearse not the slightest accident has ever been reported.

 eehen seen in the caorld perspectivey there have not been more than ten serious

accidents in these 10 years. Only three of them involved any leakage of their

contents and fione has had any bearing on spent fuel. Also in the futurey takifig

aceount of technical improvements based on the 1985 edition of IAEA Regulation

and strict control for transport of nuclear fuel, the probability of occurance

of aeeident in translt may be estimated to be extrennely small.

         Sotae people say that the test procedure required by IAEA Regulation

is insufficient. Considering such opnionsy various experiments have been carried

out under severe eonditions beyond IAEA Requirement. For example, Oak Ridge

Nationa} Laboratory iRstalled a 80m high drop test facility ,and Sandia National

Laboratory has 56rn and 91rn high drop test towerts. Impact experiments of trueks
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of 130 km/h velocity loading 60 tons spent fuel cask against large concrete

block uall and on a railroad crossiRg have been earried out by Sandia National

Lahoratorys and the analytical anetods for sueh accidents and the comparison

between fullopsize eask and reduced scale models experiments have been discussed.

On July 17thy 1984eCEGB (ERgland) pepformed a crash demonstration test of a full

slze locornotive hauling three carriages and travelling at arouficl 160kmalh against

a staying flatrols loading a 48 tons raagnox spent fuel flask Mark2cfi and the

integirty of £lask ptas verified successfully.

         In the euse of Japang basic developmental studies on packagings fop

the transport of spent fuel have produced rnany results since they hegan in 1966.

Under nine years prograra which started in 19r7 urith budgetary of ¥ 6 billions

the TAKEYAMA Testing and Research Center of the Central Researeh Institute of

Electric Power Industry is condueting"proving test for reliability of spent fuel

transport packaging." Two types of operational casksfweighing respectively about

50 tons afid ICO to"s, are in use for drop test,ianraersion teste spray teste fire

teste leak test and shielding test. Drop testsy with a fall of more than nlne

meters, are also planned. Folloeeing the lead of other countries in actual testsg

Japan has carried out headtaon collision tests for trucks loaded with radioaetive

materials in transit to collect data for the establishment of tiedidoven method.

Flank collision tests are soon to be earrieci outgusir}g actual trueks. Containers

for the transport of uranium hexafluoride urill also be tested for resistance to

high pressure. In eo"fieetlon utith the tratisport of plutonium bei"g retur"eds the

next step will be to develop and test air transport packaging to ensure physical

protectionyand to develop containers for the transport of hightm and fnedium"'level

eeastes.
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      STORAGE AND MANAGEMENT OF RAPXOACTXVE WA$TES XN SWswEN

                  sstseen mSuscsstcxOmi genceegethci@zatst ssKus

                  ($wedSssh Nuckeeesnc Fuce1 aptct Wex$seee

              ManagemenC Conpany), Subckhoim, Sweden

xn a984 axound 120 Twh 6fi eXecinniciity was prcoduced in sweden,

matnXy loy hydwo and zzuckeeax powex stations. The $wedish pxogxamme

e: nucXeasc powesc pncoducixion compxtsse$ tweXve xeacsionc unit$ wtch a

totaX capautty ct 9.500 MW. Thexe exe koux pXanC$, a:Z sieuaCed
aZong Chq coa$ic ost Swecten. Ass stncama 1985 they wiXX genesc&tce 45-SO%

oif ehe eZectcncicrrkey pncoctucect atn Swedeen.

whtw ssw@disssim syssix@an cag eeeceszaesgecaectseseerkdeza eezael aseeuteeecestw esg esgeeents gmzaexxtwexse

SueeX esndi xadiicaQeeeivew wblgix@ stuecapm nzacets@enx eezatwscesy gexewctuewtathge hass

koeext toen$edi on ehe pxincipXdess ofi alneeescim sixcosc&ewdv artdi ctXxeeesee

dissgeosscaZ Qaf t;hee ssgeextke gueeX wrkt:hcaue xeegexco:dvssssSng,

Afite: Xnkedense di$cussSon ctuscing tchee 70'ss and ehe xesteexendzaua in

1980 on ehe nucXeex i$sue tche $wedtsh PexXiamene decided ehac no
moxe nceaecox$ axe to be butkti in Sweden and thatc the exi$bing

ones should noc be opexakeed beyond the yeaec 2010.

The totaX quanut℃y ost rad*oacutve w&sde - w±th fuZX untlization
ofi the tweXve nceaciconc pncogxaanme tiU tche yeax 2010 - ts

caXcuXated to be equSvaXenC ub 7.500 itonnes (caXculated a$
urcanium) ofi spent afueX, 9o.Ooo m3 ofi Xow and medium XeveX

opexatXohaX waste and 115.000 m3 ofi decommis$ioning waste.

The Swedksh nucXeanc fiueX managemenet pmogxamame consists ofi two

paxt$; ene panct aXnceady in opexatioza ox undenc impXevaentcatcion witch

syst:exus and technoXogy designed to meet; tche ncequixeunents Eouc an

unintexxupned nucleasc pncoduction up eU ℃he yeex 2010, and
anochex part, whexe weseanch and deveXopment woxk axe betng
ca:nted outc, cieaXing wSsch tche opwimizaeton ofi dififerent disposal

rnesthods fionc tche ncemarkning pncoblem ofi afinaZ disposal of the highly

acntve waste. A ncepositoxy is pZanned to be opexative ancound

sche yeanc 2020.
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The fioUowing systems and fiaciXibies axe cuxxentZy Sn operatSon

anct undesc imapkerueneation.

1. A sea transpoxtation sysicern fox alZ kinds ofi nucZeax waste

    wiith a speciaXXy buiXst ship fonc the ixscan$poncic ofi casks was

    comrnis$Xoned in 1982. Xn 1985 iche $hip wiXZ annuaZZy

    transpoxt around 250 tonnes ofi spene fueX fxoua the powerc

    plants ico kehe centcxaX storage fi&cility (CuaAB) fox inkeencirm

    stconcage. Fxorm 1988 the ship wiZX aZso be used fox the

    t=ansport ofi opencationaX wasice keo a fknal ncepositoxy (SFR).

2. A centncaX haciZtcy fionc intencirtt stoecage ost spent imeX, CkAB is

    undenc construction and is scheduXed to be opexative in 1985.

    The facility consi$ts ofi undergscound stexage pooXs fionc 3.000

    tonnes og fiueX in a tixsic phase and can be expanded as needed

    up to 9.000 tonnes. The $toxage pentod fox the spent fuel is

    planned tco be appncoximateXy 40 yeaxs.

3. A central undergncound scepositoxy fonc XinaX dispo$aX o£ :ovg
    and rnediuwa Xevel Meactonc waste, SFR is under construct;ion.

    The ncepository is situated in cxystalline rcock. Constrcuction

    wonck started in 1983 and the facili℃y is scheduled to be
    opercative in 1988.

For the remaining step$ - tinal disposai of hSghXy active and

Xonglived radioactive scesidues - a concept, KBS-3, ha$ been.

developed and apprcoved by the government in acconcdance wtch the
Swedish nucleanc legislation.

The ma±n charactencrkstics ofi nhe so caXZed KBS-3 concept are:

- encapsulation ofi the stuel elements in copper canistercs with a

    walX thickness of axound 10 crn and

- thnal storagae of the canisters in drifits at a depth ofi about

    500 m in cxystalMne xock. The canisters axe depostced in
    venctical depositions holes, one canSstenc in each hoXe and

    then surxounded by butfex matenial consisting of highXy
    compacted bentonite clay.
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Although a fiea$ibXe waethod for ntnaX disposaX ofi the highXy

active' nces±dues has been shown, the Swedish XegisXation xequinces
ehat a bscoad xeseancch prcogncarnmae be cascxied outc tco :each tche best

possibXe base fonc the finaX dectsion axound the year 2000. Thus,
geoscientintc investiganton$ ofi the pxopesctte$ ost ehe bedvock and

the gncoundwatex, incXuding nuedide migncabion, chemtcal condibion$
a$ weXX as $tcudies ofi spensc fueX a$ a wastce foscwa and coppenc and

othex c'anrkstenc vaatenciaXss auce cancncrked ou".

:n paraXZeXX wixh thi$ brcoad geoXogicaZ inve$ntgation pmogxawarme

ks cancncthect out seo fiinct a $uiseabke site tiox a siinaX ncepossitoncy.

The fiinaX sitce seXeeection rk$ fioxe$eexx at the dvnd ofi the 1990's.

Wndex Swedtsh Zegislation the nucXeasc uwiZities haxre the putmaaxy

nce$pon$iniZky fionc the nece$$ary deveiopvaent and xealization ofi

the entcrknce nucXeanc waste pncogrcamawae, rkncXuding the financing ost

the totaX cost. The nuclearc powex utiZitie$ have deZegated bo

nheix jointZy owned corapany, SKme, (Swedish Nucieasc FueX and Waste

Management Company) the cooncdination, pXanning and execution o£
iche investigascrkon and measunces ncequixed eo ncealtze a safe

managernent system fiosc nucXeanc waste.

The supervisien and controi o£ the power indu$t;scy by the State,
thae the waste i$ dispo$ed ost in a waannex $antsfiactory to $ociety

is undertaken by thvee d±fferent auehoxities deaXing wkth $afety,
ncadiatkon and ntnancing nce$pectively.

The costs of the back end £ueX cycle activitie$ in Sweden ance
tinanced through a fee on the nucXeax power pncoduction. The Eee

shouXd covex aXX tran$poxtation of $penke fiueX and scadioactSve

waseet intcescrmediiatce $eeoscage enzad fiinaX di$po$aX o£ $penic stueX anct

waste de¢ormmissioning and dtsman'tXimg of eweZve povger veactorcs

aftenc iche yeax 20tO. The totaX cost £ox this is caXcuiaCed to 45
biXMion SEK (9 GUS$) onc aloout 2 dre!kWh (2.1 milXsl}<Wh).
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        Radioact±ve Waste Management ±n Canada

                           Re Be JLJYOn
                           Director
                           Waste Management Division
                           White Shel± Nuclear Research
                             Establishment
                           Atomic Energy of Canada Limited

     The overall objective of Canad±an rad±oactive waste

management programs are to ensure that there will be

v.o sign±ficant effects on man and the environment from

such wastes. At present, the major effort is d±yeeted

towards developing technologies for the permanent disposal

Of .e

(l) H±gh±y radioactive nuclear fuel waster and

(2) Low-and intermediate-level radioactive wastes.

     The presentat±on will deal primarily with nuclear
                                                          'fuel waste and wUl describe some oi" the advanced technology

and test facil±t±es being used ±n the Canadian research

program.

     ResponsibUities for nuclear fuel waste management

are defined in the l978 agreement between LLhe Governments

of Canada and the Province of Ontario. Under this

agrceement, the provincially owned utility, Ontario Hydro,

±s rcesponsible for develop±ng technologies for interim

storage and tyansportation of used fuel, whUe the Federal

Crown Corporat±on, Atomic Energy of Canada Limiteds

is responsible for coordinat±ng and managing the research

and development program for the immobilization and safe

d±sposal ore nuclear fuel waste.
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     The Canadian concept for nuclear fuel waste disposal

is focussed on ±nterim storage of used fuel, followed

by immobUization and subsequent disposal of fuel waste

deep in stable plutonic rock in the Canadian shield.

Technologies are being developed for the ±mmobilization

of both used fuel and fuel recycle wastes.

     Used fuel is currently stored in water-fUled storage

bays at the reactor sites. Present fac±lities allow

adequate time fior developing an integrated disposal

strategy. Seveyal storage alternatives are being evaluated,

including high-density wet storage, convection vaultsr

concrete canisters and concrete casks.

     The major components of the immobil±zation and

d±sposal program are: Fuel immob±lizat±on, waste immo-

bilization, and geoscience research.

     Fuel immobU±zation studies involve the development

of durable containment for the disposal of intact used-

fuel bundles, and the characterizat±on of used fuel

as a waste form. Prototypes of several container design

have been fabricated from stainless steel or grade-2

titanium and subjected to tests in a hydrostatic test

facUity at pressures up to IO MPa and temperatures

of up to l50 degrGe C.

     The objectives of the waste immobilization studies

is to develop processes and products for immobilizing

the waste that would arise ±f the used fuel from CANDU
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reactors were recycled. Glasses, cerayft±cs and glass-

ceram±cs are being evaluated as possible waste forms.

A waste immobilization process experiment facUity,

consisting of a rotosprcay calciner and a ceramic

electromeiter, designed to produce 10 kg. Hpm]J of sodiurn

borosilicate glass Ss in operation.

     An immobilized fuel test facility (IFTF) provides

an envtronment for a wide range of multicomponent

exper±ments designed to characterize radioactive waste

forms and raaterials proposed f'or eng±neered barriers

under conditions that could exist in a disposal vault.

Seven concrete canisters for experiments with highly

radioact±ve materials have been constructed and ±nstrumen'ted.

Experiments in the IFTF wUl last up to two years.

     The emphasis of the geoscience xesearch is on the

evaluation of large plutonic roc]< masses in the Canad±an

shield as potential hosts fosc immobilized nuclear fuel

waste.

     An underground research laboratory (URL), ±s being

constructed below the water table in a previously undisturbed

portion of a granitic pluton. The URL pyoject has been

underway since Z979, when field studies comrnenced to

identify a suitable study area and location for the

laboratory. The objectives of the URI) project are to

study the correlation between surface and subsur:"ace

features, hydrogeological and geochemical systems in

plutonim rock, excavation damage in rock, the effect
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of heat on plutonic

transport), and the

rock interact±ons.

rock Qncluding

effect of heat

 the effect on mass

on the buffer/backfiU/
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  CONSTRUCTION OF JT-60 AND ITS IMPACT
  TO FUSION TECHNOLOGY DEVELOPMENT

               S. Mori
         Executive Director
Japan Atomic Energy Research Institute

   Nuclear fusion research and development has progressed to a
stage that scientific feasibility of fusion will be demon-

strated shortly by four "Large Tokamaks", i.e. TFTR of USA,

JET of EC, JT-60 of Japan and T--IS of USSR. The Tokamaks
will achieve break-even condition (plasma temperature NI080K,
density Nlo20ions/m3 and confinement time 1 s), and will be

used for testing the control of plasma in break-even condi-

tion or reactor-grade plasma, improved performance of tokamak

such as steady operation, and so forth.

   The Large Tokamaks, being charged with such advanced objec-

tives, had to be scaled up for two to three times compared to

existing devices at that time. As the result, a part of the
specifications of the Tol<amaks surpassed the state of the art

of the technologies necessary for its construction; the exam-

ples are toroidal coils, magnetic limiter coils, vacuum tech--

nology, control systems, plasma heating devices and cryogenics.

Most of them were so demanding that development of new technol-

ogies became necessary as well as conciderable extention of

the existing technologies.

   The basic design of JT-60 had been performed by the Japan

Atomic Energy Research Institute (JAERI), and its major manu-

facturing contracts were shared by five Japanese nuclear

industry groups (Hitachi, Toshiba, Mitsubishi, Fuji and

Sumitomo), the central coordinator being Hitachi. Although
JAERI and industries were identified as a customer (obligee)

and contractors (obligors), they have collaborated very

closely in solving problems emerged during the manufacturing

design and even manufacturing itself, and in integrating need$

from piasma experiment and actual construction. By these joint
efforts the highest level of Japanese technologies has been
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crystalized in JT-60. The construction has been finished
in the begining April 1985, and the plasma experiment has

been commenced immediately. Although TFTR and JET began to

operate about two years ago, JT--60 is the most advanced

among the four Large Tokamaks in attaining its full perform-

ance as an electric device; full performance without plasma

was reached in March 1985.

   Devices for heating up the plasma by neutral beam injection

and RF with total power of 30 MW will be completed and intal-

led at JT-60 by the end of 1986, and the reactor-grade plasma

will be demonstrated in 1987.
   During the construction of JT--60, expriences and know-how's

in designing and manufacturing of large fusion devices are

accumulated, spin-offs of technologies are larger than expected

at the begining of the project, and fusion technology has

advanced remarkably. Based on this advance, we could reach
a conclusion that construction and operation of a next engi-

neering device (reactor) after JT-60 is technologically

feasible, if adequate technology development programmes should be

performed before the design and construction,

   The JT-60 project had been conceived as a scientific

programme to demonstrate and study reactor-grade plasmas.
In addition to the scientific role, a new finding after the

construction of JT-60 is that it has provided a powerful

vehicle to promote fusion technology from a physics experi-

ment device level to the fusion reactor level.
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Thursday, April ll

9:30 am - O:30 pm

SESSION 4: TASKS TOWARD INDUSTRIALIZATION OF NUCLEAR
            FUEI, CYCLE

     In Japan, a concrete program for the back-end of

the nuclear fuel cycle has been worked out and is expected

to be carried out smoothly. Though fundamental technologies
related to the nuclear fuel cycle have already been

established, cooperation of R & D organizations, pr±vate
industries and local residents and the establishment

of institutions are essential forc the promotion of 'the

nuclear fuel cycle as an enterpr±se. In this session,
various problems, in buUding the nucleqr fuel cycle
industry, with provision of countermeasures against

radioactive waste, w±ll be made clear, and programs
and experiences in major countries will be reported,

to assist in planning future policies.
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     Problems in Estab"shing Nucleax Fuel Cycle

                  Industry in Japan

                  by Hiroshi MURATA

                    V±ce Chairman
            Japan Atomic Xndustrial Forura

     S±nce the estabMstment ore a domest±c nuclear fuel
cycle is a basic policy in Japan, technological bases

necessary and sufficient foy that puncpose shQuld be settled,

and thus, the industrialization of the fuel cycle should

be pTopelled in accordance with our basic pol±cy.

     Industrialization project should be carr±ed out in
a consistent and harmonized way throughout the fuel cycle:

enrichment, fabrication, reprocessing, usage of recovered

plutonium and uyaniumrand storage, treatment and disposal

oi wastes.

     From this basic point of v±ew, including international
aspects, it is important to gucapple seriously with and

solve or oveuccome the various problems. Not only the main

body of the enterprise but also government and private

organ±zations should do their best according to their
respective roles and cooperate with one another for the

acomplistment of our purpose, which I truly hope for the

future of peacer"ul use of atomic energy in Japan.

I. The background and significance o£ the industrializat±on
   of nuclear fuel cycle, and the technological development

2. Japanis program of the nuclear fuel industrializat±on
   and its present status

3. Pncoblems in establ±shing the fuel cycle industry
  O the ideal stand of thr relationship between the

    administration and civilian concerning partial charge

    and cooperation

  O the success±on of the results and experience of
    technological development
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o

o

o

o

the econovay of the fuel cycle industry

measures for the establ±shment of a harmonized
cycle

Harmonization with the non-prolifeiration policy

Problems in stiting fuel cycle facilities

fuel
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THEi LOCAIdiION OF THE NUCLEAR FUEL CYCLE FACILITIES
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              PRESENT STATUS AND PROGRAM OF "INHE BACK END

                OF "T"HE NUCLEAR i:'UEL CYCLE IN FRANCE

                             Me DELANGE

                        INDUSTRrAL DIRECTOR
                        REPROCESSING BRANCH

                               COGETVIA

Concerning industrial operations of the back end of the nuclear fuel cycle,

the results already obtained and the developments currently under way,

which place France today in a very favorable situation at the international

level, represent the ouecome of a consistent policy sustained uninterruptedly

for many years by Commissariat a 1'Energie Atomique (CEA) and its subsidiaries.

1. Since the CEA was formed, the principle of systematic spent fuel reprocessing

   was adopted. For the implementation of this policy and upon each arrival of

   new types of spene fuel, appropriate material and human resources were

   promptly set up in the areas of research and development, engineering and

   industrial operation. For each oi? these areas, and at each step oi' developing

   inciustrialization, the responsabilities were alse clearly defined :

   . CEA, holder of all the know-how, conducts process inves℃igations and

     technological teses and prepares the process books,

   . COGEMA, an induserial company and CEA subsidiary, is the clerk, of viorks

     for plant construction,

   . SGN, a COGErVIA subsidiary specialized in engineering `for reprocessing

     plants, performs engineering and is the contracting authority for

     plant conseruction,

                                  - 57 -



   . COGEMA, the industrial operator, regularly ensures information

     feedback from production to research and development and engfineering.

2. Research and development studjes conciucted by ehe teams of the CEA,

   a public establishment, are funded partly by State budgetary grants

   for scieneific research, and partly by fees paid by the operator

   COGEMA, the requester and recipient of the process books.

3. The continuiey of the policy thus followed by ehe CEA group of companies

   for more ehan thirty years has helped eo solve :

   . technical probTems that have emerged on the arrival of each new

     type of spent fuel, as proved by the resules achieved in the

     reprocessing of spent light waeer reactor and fast breeder fuels,

   . political and psychological problems in public opinion raised by

     the further Sndustria:ization of the back end of the nuclear fuel

     cycle : the La Hague expansion projects were noe faced with serious

     opposition, and now enjoy a broad consensus : as for the Marcoule

     expansion projects, ehey have earned unanimous support from the

     local authorfities ancl local public opinion.

4. Concerning relationships wieh industry, the organization set up in

   France aims to maintain, within the CEA Group, industrial owRership of

   the sensitive or essential processes and technologies as well as their

   marketing in France and abroad.
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                               ust sfr

                       JAIF 18th ANNUAL CONFERENCE

                     REPROCESSING BUSrNESS IN THE UK

                                    by

                               W L Wilkinson
                            Technical Directtor
                                  BNF plc

A brief overview of the early experience tn reprocessing nuclear fuel

in the UK will be presented, leading up to the establishment of the

large scale comrnercial factlities at Sellafield for the reprocessing

of fuel from UK and overseas ftviagnox reactors.

The experience gained in the reprocessing of oxide fuels at Sellafield

will also be reviewed and the new commercial thermal oxide reprocessing

plant (THORP), now under construction, will then be discussed. The

design features, the underlying development work and the status of the

detailed engineering design and construction work will be presented.
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RADXOAC"t"XVes WA$"f"ff rwANAGffMueNT - AN ZN"i"ERNAhV'IONA',M V:I･-{Ai

                  by Pimevvee StrvohX
              Pgputy D$geevetmr Gcenbl:eX
            OecCP NucXeage Enevwy Awden:y

SLIMb4ARY

         Signifieant p℃ogress has bee" made over the last five years
in the j.mpZementation of poXicies reXating to the Zopg-term management

of radioa:tive waste. A number of OKCD count℃ie$ have adopted special
2eegisZatSmn to eppbl primariXy with the probJem of storage and disposa:

of spent fueeZ ena high-lewveX waste; in partieuiar, speciaXizeci

ageneies hmve beeen crceeteci flnd finaneing $ehemesu have been set up for
tchies psugegeaseebl, Thee veeeeuXtes caf R&D ee"ct eexpeySmeeninask was:k have aleeQ

ee"einXeect progvBesss rkr) the ciemennstmmtion oF Mafe dispossl of' guch

wm$teep a$ vequired by Maw in 6evereZ countriess, This progress is
rgefXeecetreci in thre technicalappraisaZcompZeteeci by the RadioaetXve Waste

MennagRment Cmmmitteeee eff thev OecCP NuoXenrav rcnegegy Agency - composed oF

sen2ov of'ficiaXs mnd expeegets :espcanmibXe in this fXeld and whieh has

reeentXy conelucied that "there i$ a high degree of confidence in the
                                         ,abiXity to de$ign and operate dSspo$aX systemo in deep geologicaX

$tructure$ whieh wiZi a$sure long-term iso!ation of highe-level waste

or spent fuel and meet th,e relevant long-term safety objectives".

         Furthermore, the role of governmental agencies or other
public organisations responsib]e fov long-term redioactive waste

management and, in particular, the scope Gnd effeetiveness of
in$titutional controX associated wSth technieal containment sy$tems,

is now being evaluated in a more realistie way. Developments in
recent iegislation$ of severaX eountries show that Governments ean
provide for the neeessary control mechanisms on the construction anci

operation of storage and disposaLX facilities in the regu4atovy

fTamework set up for nueiear activities. Aftev closure of these
faciXities, it is r}eeessary in some oases to $uppZemen't Lhe Leehnieal

bavriers whieh en$ure the i$oXation of Xong-lived waste w.1,th an
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institutionaX eontroX which is Ximited in $cope. NationaX authorities

should assess the maximum Zength of time ciuring which sueh emntrols

can be ef'fectSveZy applied on m eontinuou$ basis. Beyond this
geeriod e- which could beg for exaraple, of one eo three eenturies -

no ffurther aetion by man should be necessary on safety groupd$.

         It is also importent, from the $afety point of view, to make
sure that finaneial means are avaiXabZe when requiredg even in a

reZative2y distant future, for building and eperating disposai

ffaciXities. Despite the uneertainties in evaZuating the corresponding
eosts, the expevjence of the financial sehemes which are aXready in

operation seems to suggest that it is possible to coZlect the money
required from the income of utiZSties or other industry producing

radioaetive waste and that it only represents a few per cent of the
cost of production of nuelear electricit)y. The experience also
demonstrates that varjous finaneing methods ean be used to guarantee
that the ?esources necessary for long--term waste rnanagement wilZ be

avaiXable.

         The eurrent international conventions and legxslation on

nuelear thiTd party liability and insuranee are appropriate to
idemnify the victims of possible damage during the operational phase

of radioactive waste management. In view of the technical solutions
which are designed for disposal of radioactive waste, it is very
unlikely that damage to man or t,o property ean be caused after

closure of a repository. However, it may be considered in due time
to replaoe the insurance eoverage by a system of compensation by the

Governmentse

         Radioactive waste management e- in particular when considering

the Xong-term aspeets - is not a purely technieal pvobXem and enough
attention should be paid to questions rai$ed by the pubXic concerning

po$gibie irnpXieations for future generations. However, a proper
equiZibrium should be ewaintaj.fied between pokitieaX eonsiderations and

eoncXusiens based on scien"vjfie and teehnieaX evidenee. International
co-opE:ration couid help reaehing sueh an equilib:iurn.
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Thursday, April ll

2:OO pm - 5:OO pm

SESSION 5: NEW APPROACHES TO PROMOTION OF PEACEFUL
USES OF NUCLEAR ENERGY AND THE ROLE OF NPT

                                    (Panel Discussion)

     Xt is about fifteen years s±nce the Non-Proliferation

Treaty of Nuclear Weapons (NPT) came into force ±n ±970.

The th±rd Review Con£erence on NPT wiU be held in
Sep'tember this year. Although the NPT has served as

the core of international non-proliferation management,

covering the greateM part of the wor!d, the NPT has no't

yet rece±ved sufficien't consent from develop±ng countyies

since it became effective. Developing countr±es have
recently become concerned about problems relating to

nuclear disarmament and the right to the peace£ul uses
of nuclear energy. International cooperation and trade

re±ating to nuclear energy aye expected to make greater

and w±der progrcess. It is urgent that the right balance
between non-proliferation and peaceful uses be assured.

     In th±s session, representatives of nuclear powersr
non-NPT states, nuclear suppliers and recipient countries

wUl discuss problems and tasks on non-proliferation
rnanagement, in which the NPT plays a leading yole, and

wiU seek new approaches to internat±onal order and
measures for progress in international cooperation.
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Keynote address:

PEACEFUL UTX]:,:ZAW:ON OF NUCLEAR ENERGY AND NUCZ,EAR NON-

PROLIFERATrON --- PAST AND FUTURE

                                      Masahii:o Nishibori

                                      CommSssioner

                                      Atomic Energy Commission

     Since the dawn of the nuclear age we have always been

taxed w±th a persistent task of finding ways to promote

peaceful use of nuciear energy withoutrtncu=ntmg.dangexs

of proliferation. A var±ety of ideas were presented to

tackle this task, but not realized. After ailr the Txeaty

on the Non-ProXiferation of Nuclear Weapon$ (NPT) and the

IAEA safeguards incorporated therein have now been established

as the fundamentaZ international regime of nuciear energy.

     The NPT, however, is of an extremely discr±minatory

and unequal natunce, as ±t sharply div±des the counti±es

of the world into two different groups arbitxarily by reason

of the fact that some countr±es had, and the others had

not, come to possess nuclear weapons by tche end of 1966.

Xn spite of this discrimination, a Large number ox" non-

nuclear weapon States, ±ncluding Japan, have taken the

sensibie and judicious position of supporting the NPT systern

at the sacr±fice of sovereign equaliey in nhe gxeat cause

of nucZear non-proliferation.

     For Japan, which had already renounced the nuc±ear

opt±on as a peaceful nation, her part±cipation in ehe

NP[r would have brought forth no substantive dZsadvantage
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±n this regard. And yet it was not an easy task for Japan

to sign and ratify the NPT. This fact should always be

kept in m±nd. In particular, the nuclear weapon States,

which are in a privUeged position, should not and must

not make light of this stern reality.

     In order to mitigate, if not eliminate, its discrimi-

natory character, the NPT assures the non-nuclear weapon

States of the peaceful utilization of nuclear energy as
                                      '
their inalienable right on one hand, and demand on the

other hand that the nuclear weapon states should exert

sincere efforts for nuclear disarmament. Fortunately,

the sixth nuclear weapon state has not emerged under the

NPT system. That is to say, the non-nuclear weapon States

have faithfully complied with the NPT. In contrast, the

nuclear weapon States have not only failed to make advance

towards nuclear disarmament, but they have been apt to

take a negative attitude towards the peaceful use ot' nuclear

energy by the non-nuclear weapon States.

     To make matters worse, a non-member country of the

NPT dared to conduct a nuclear explosion test for the so-

called peaceful purposes, and the nuclear weapon States

and nuc±ear material supplier countries have since stiffened

their attitude and have, more often than nott taken a negat±ve

and restrictive position with regard to the peaceful use

of nuclear energy. It was under these circumstances that

we conducted the INFCE, International Nuclear Fuel Cycle
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Eva:uation, by mustering the wisdoin off the whole world

on nuckea= energy. Out oE th±s labQ:iaus wosck by the expe=ics

emerged a consensus that the peaceful use of nucleax enexgy

and nuclear non-proltferation can weXZ consist with each

other. Despite this encouMaging ]:eassu=ance, the nuclear

community of the world stilZ Xangu±shes ff]om uncertainties.

     Why is itc? rin is probably due to ixhe lack of suf-

ficienin understanding that nuclear non-p=oXifescation is

pntmarily a po"tical issue and the technicaZ and ±nsti-

tutional aspects have onZy seconda=y impo:tance in the

probXem of nuclear non-proliferation. Whether we can succeed

in checking nuclear proliferation or not is, in ehe ttnal

anaiys±s, an utteriy polit±cal queszaon in the sense that

our successful efforts to prevent a country from proceeding

with nuclea= armament depend entirely on whether we can

depr±veu-i the potentiaX country oi tts poXitical motive

which induces the country to find it in its national

interest to go nuciear, orc whether we can dissuade the

potential country x"rom its political decision o£ nuclear

armarnent by hav±ng it realize the rigor and sever±ty of

the possible political and econom±c punishment that its

decision of nuclear armament would entaU.

     On the other hand, we must understand that, viewed

from a pureXy technical standpointi, there would be no nuclear

activ±ties related to nuclear fuel cycle, for instance,

which are completely free of the danger oi nuciear proliEut

eration. Nor would there be any technical dev±ce which
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 can completely el±minate that danger.

     It is, therefore, too naive a view to expect that

the objective of non-proliferation can be ach±eved by simply

increasing ixhe severity oE the technolog±cal system or

techn±cal means aimed at nuclear non-prcliieration. Too

rigorous systerns or means might br±ng about adverse eff'ects.

Positive and cooperat±ve measures, rather than reserictive

and negative ones, would contribute better to depriving

a country oriented towards nuclear armament oE such a polltical

motive or tco reducing such a political will.

     Zn saying so, nothing is further removed from my intention

than to mean that the introduction and ±mprovemene oze techni-

cal means and institutional devices airned at nuciear non-

proliferation are ore little significance. AU those efforts

will have the effect of prompting all the countries to

work out a sound and judicious poUcy in matters oi nuclear

energy. In this sense, it is very effective and sign±ftcant

to compiement and strengthen the NPT systern by establishing

$uch institutions as the Committee on Assurances o:e Supply

(CAS)t International Spent Fuel Management (ISFM) and Inter-

national Plutonium Storage (IPS), and by technica±ly ±mproving

the tAEA saCeguards.

     Viewed in this way, it is necessary, for the purpose

of obviating the uncertainties now besetting the nuclear

activities of the world, that all the riations of dii.F-erent

categor±es, narnelyr nuclear weapon Stcates, non-nuclear weapon

States, nuclear material suppl±er countries, consumer countnesr
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advanced industrial countries, developing countries and

others, which differ from each other ±n their national

interests, should first understand the respective positions

of other countries, and then go beyond their own positions

to reach intGrnational consensus in working out objective

and rational standaxds, common systems and joint measures

with regard to nuclear activities. In so do±ng and only

in so doing, will a sound and wholesome international oifder

of nuclear energy be establ±shed on the basis of harmonized

solution of both the eminently political problem of nuclear

non-proliferation and the extyemely technical and economic

problem of peaceful use oi' nuclear energy.
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ISAMU YAMASMiTA

Bom on Feb 15, 1911 in Tokyo
1933 Graduated fiom the Umver-
     sity of Tokyo (Mechanical
     Eng)

Occupatlon

1933 Entered Mitsui & Co Ltd
                      1)     Shipbui}dmgDepaitment
1955 Dnector of Mitsui Engineei-

     mg & Shipbuildmg Co., Ltd

1962 ManagmgDirector
1966 SenioiManagmgDirector
1968 VicePresident

1970 Piesident

l979r- Chairman

Pubhc Position

Vice Chaiiman of Fedeiation of
Economic Oigamzation (=Keidanien)

A membei of the Council ofScience

and Technology

A member of The Industnal Stiuc-

tuie Council

Chairman of Basic Technology for

New lndustries Committee, The
Industtial Technology Council

A Member of Fiscal System Council,

Mmistiy of Fmance

Chairman of Nuclear Mateiial Con-

trol Center

Chairman of the Expeit Committee

on Science & Technology, The Pro-

motmg Committee foi Admmistia-
tive Reform

MIROKICHI YOSMgYAMA

Boin on Dec. 1 1911
           ,
l935 Graduated fiom the Depart-

     ment of Electncal Engmeei-
     mg, the University of Tokyo

     Jomed Hitachi, Ltd.

1961 DnectorandGeneralManagei,
     Powei Generation & Tians-
     mission Group
1968 Senioi Executive Managmg
     Diiector and Chief of Plann-

     mg Office
1971 Piesident

1981'v Chanamn O

Other Positions

1978"wVice-President, Association

     foi the Piomotion of Inter-

     national Tiade, Japan
1978'v Vice Piesident, Japan Machi-

     nery Federation
1980N Vice Chanman, Federation of

     Economic Oiganlzations
     (Keidanien)

Born
Pref

1922

l945

HIROMi ARISAWA

on Feb 16 1896 m Kouchi
         ,

Graduated from the Univer-

sity of Tokyo (Economics)

Professor, the Umveisity of

Tokyo
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1956 Commissioner, Atomic Ener-

     gy Commission ( rv'72)

1956rv Piofessoi Ementus,theUm-

      versity of Tokyo

1973N Chairman,JAIF
i974tv PresideRt, University Alumi

      Association
1980'v President,JapanAcademy

Pubhc Position'

1964rv Member Industrial Stiuc-
            ,
      ture Council

l978tv Chairman, Advisory Com-
      rnittee for Eneigy

1979N Chaiiman,EmploymentPol-
      icy Council
1980t"- Chairman, Pnce Stabiliza-

      tion Council

e
e

RgllCMI TAK-UCNI

Born on Aug 18, 1926 m Aomon
Pref,

1948 Giaduated from the Faculty

     of Economics, the Umversity

     of Tokyo
     After servmg as political re-

     porter of the Maimchi and
     secretary of Mmister foi
     Transport, he was elected

     Member of the House of
     Representatives m l963.

1973 ParhamentaryVice-Mmister
     for Economic Plannmg

1979 Directoi, Treasury Buieau,

     Liberal-Demociatic Paity
     (LDP)
1980 Director, General Affairs Bu-

     reau, LDP
1982 Charrman, Committee on
     Foieign Affttirs, House of

     Representatives

1984N MmisterofStateforScience
      and Te chnology

      Chanman, Atomic Eneigy
      Commlsslon
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             SMIICNi TANAKA

Born on Apr. 26, 1911 in Tokyo
1934 Graduated from the Faculty
      of Law, Keio University

1934 Entered the [I]oho Electric

     Power Co., Inc.

1942 Transferred to the Chttbu
     Electric Power Distribution

     Co Inc.
        ny)
l951 Transferred to the Chubu
     Electric Power Co., Inc.

1962 Director

1966 ManagingDirector
1972 VicePresident

1977'v President

Other Positions:

1981N Vice Chairman, Chubu Pro-
       ductivity Center

1981tv Vice Chairman, the Japan

      Electric Association

1982'v Chairman ChubuEconomic
              '
      Federation
1984'v Chairman, Chubu Atomic
      Industrial Conference

Dr. Hans
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          HANS BLaX

BIix was born in l928 in

Uppsala. He studied at the Univer-

sity of Uppsala, at Columbia Univer-

sity and he received his Ph.D. at

Cambridge.

In 1959 he became Doctor of Laws

at the Stocl(holm University and in

1960 was appointed associate profes-

sor in international law.

From 1963 to 1976 he was Head of

Department at the Ministry of
Foreign Affairs (MOFA) and served

as Legal Adviser on International

Law. In 1976 he became Under-
Secretary of State at MOFA in
charge of international development

co-operation. He was appointed
Minister of MOFA in October 1978.

In Spetember 1979 he was again
appointed Under-Secretary ofState

at MOFA in charge of international

development co-operation.

Since 1961 he has been a member of

Sweden's delegation to the United

Nations General Assembly, and from

1962 to 1978 a member of the
Swedish delegation to the Confer-

ence on Disarmament in Geneva.

He has written several books on sub-

jects associated with international

and constitutional law and was
leader of the Liberal Campaign
Committee in favour of retention

of the Swedish nuclear energy pro-

gram in the referendum in 1980.
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        J. BewN:TW JeHNSTON

Born onJune 10,1932 in Shreveport,

Louisiana

Senator Bennett Johnston received

his undergraduate education at
Washington & Lee University. He
graduated fifth in his class from the

Louisiana State University Law
School in 1956.
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In 1962 he was eiected Chairman of

the Young Lawyer section of the
Louisiana Bar Association. He served

in the Louisiana House of Represen-

tatives from l964-1968 and in the

Louisiana State Senate from 1968-

1972.

Elected to the United States Senate

in 1972 and re-elected in 1978 and

1984, Bennett Johnston is one of

the senior members of the Commit-

tee on Energy and Natural Re-
sources. He is ranking Democrat
on both the Energy Regulation Sub-

committee and the Appropriations

Subcommittee on Energy and Water

Development. United Press Interna-

tional has called him simply, the

Senate's "Mister Energy."

For the past four years, Senator

Johnston has served on the Senate

Budget Committee and during that

tiine has beeR one of the leading

advocates of fiscal restraint and a

balanced federal budget.

The widely respected journal Con-

gressional Quarterly has referred to

Senator Johnston as "one of the
Senate's more skilied negotiators and

a key power broker ...," Syndica-

ted columRist Jack Anderson has
identified him as one of the Senate's

"most effective members."

            WSUNmo FUjSNAMI

Born on Oct. 4, 1917 in Tokyo

1940 Graduated from Department
     ofEngineering,theUniversity

     ofTokyo
1955 Director, Research Division,

     Public Utility Department
     (PUD), Ministry of Inter-
     national Trade and Industry

     (MITI)



1960

1965

1967

l968

1972

1976

1980

Other

 Director, Facilities Division,

PUD, MITI
 Director,ElectricPowerTech-

 nology Division, PUD, MITI

 Director-General, Atomic
 Energy Bureau, Science and

 Technology Agency (STA)

 Vice-Minister for Science and

 Technology,STA
 General Director, Central Re-

 search Institute of Electric

 PowerIndustry

 President, Nuclear Power
 Eiigineering Test Center

 President, Japan Atoinic Ener-

 gy Research Institute

Positions:

 President, Atomic Energy
 Society of Japan
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              MARWiN MALVY

  Maire de FIGEAC depuis 1977,
Deput6 du Parti Socialiste a 1'Assem-

blee Nationale depuis l978, Martin

MALVY est nonmie Secretaire d'Etat

charg6 de 1'Energie aupres du Minis-

tre du Redeploiement Industriel et

du Commerce Ext6rieur en juillet

1984.

  A ce titre il assure la tutelle des
          '
organismes et etablissements publics

qui exercent leurs activit6s dans ie

domaine de l'energie, et particuliere-

ment de:

e CdF (Charbonnages de France)

o EdF (Electricit6deFrance)

e GdF (GazdeFrance)
op SNEA (Soci6t6 Nationale ELF-

         AQUITAINE)
e CEA (Comniissariat a l'Energie

       Atomique)
e AFME (Agence Frangaise pour la

        Maitrise de 1'Energie)

  Au sein de Gouvernement et en
liaison avec le Ministre du Redeploie-

ment Industriel et du Commerce
Exterieur il est associe a la d6fini-
       '
tion et a la mise en oeuvre des ac-

tions de recherche scientifique, tech-

nique et industrielle dans le domaine

energ6tique.

  Devant le Parlement (Assemblee

et S6nat), il est competent pour d6-

fendre tous les textes de loi qui
relevent de I'Energie.

                 SMewH NASU

Born on Sep. I9, 1924

1948 Graduated from Political Sci-

     ence Cot}rse of Law Depart-

     ment, the Unlversity of
     Tokyo

Professonal Carreer:

l948 EnteredKantoEIectricPower
     Distribution Co.

1951 Above coinpany name
     changed to the Tokyo Elec-

     tric Power Co Inc.was coii-
                -)
     tinuously on the staff.

1964 Manager, Research Div., Gen-

     eral Planning Dept.

1966 Manager,GeneralAffairsDiv.,

     General Affaii's Dept.

I974 GeneralManager,GeneralAf-
     fak's Dept.

1977 Director(inchargeofGeneral

     Affairs Dept.)

1979 ManagingDirector
1982 ExecutiveVicePresident

1984"v President

Other Positions:

1984'v Chairman Conunittee on
              ,
       Energy, Federation of Eco-

       nomic Organizations (Kei-

       danren)
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Born

1931

1931

1939

1951

19S6

1960

l964

1968

1974

1981

             mpW]OsMIe gtig"o

on Feb. 14, 1909 in Kouchi

 Graduated Department of
 Electric Engineering, Kyoto

 University

 Entered the Sanyo Central

 HydroelectricCo.,Inc.

 Transferred to the Japan
 Electric Power Generation
 and Transmission Co., Inc.

 Transferred to the Kansai

 ElectricPowerCo Inc.
              -)
 (KEPCO)
 Manager, Thermal Power
 Dept,, KEPCO
 Director in charge ofThermal

 and Nuclear Power, KEPCO
 Managing Director, KEPCO
 Senior Managing Director,

 KEPCO
 Executive Vice President and

 Director, KEPCO

 Advisor, KEPCO

 Chairman, Japan Atomic
 Power Company (JAPCO)
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                  SMU"LIN LtU

Born in 1924 in Ding Xian, Hebei
Prefecture

Since 1949, Mr Shu-Lin Liu has £illed

  various posts, such as:

      Deputy Manager, Personnel



pa

       Section, Ministry of South-

       West Industry

     Deputy Director, Beljing Ato-

       mic Energy Research Insti-

       tute
     Vice-Minister for Nuc}ear In-

       dustry Secretary, Central

       Committee, China Com-

       munist Party
At present: President, China Nuclear

  Industry Corporation
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geJALI ANIwrSA

Born on May 31,193l
- Graduated from Institute ofTech-

  nology, Bandung l957 with MSC

  degree.

- Attended International Inst. of

  Nuclear Engineering, Argonne
  Natl. Lab. USA 1958.

- Project Leader for Construction

  of Bandung Reactor Research
  Center 1961-1964.

- Director of Bandung Reactor Re-

  search Center 1964-1968.

- Dept. of Safeguard,IAEA, 1968-

  1984.
  Country Officer forFar East Area.

  Later Head of Standardization

  Section.

- At present, Director General,

  National Atomic Energy Agency,

  Indonesia.
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PAV9ge G. WALKwa

Dr. Walker joined the Australian

Atomic Energy Commission in 1961

from the Metallurgy Department,
University of Melbourne, where he

was Senior Lecturer irL Physical

Metallurgy.

During 1968 and 1969, he was a
visiting scientist at the Chalk River

Nuclear Laboratories, AECL,Canada,

where he worked on radiation dam-

age in alternative CANDU fuel
materials. On returning to Australia

in 1970, he was appointed Chiefof

the Materials Division.

In 1974, Dr. Walker took the post of

Counsellor (Atomic Energy) at the

Australian Embassy in Washington,

DC, a position which he held until

1977. Following this, he spent a

year as Assistant to the General

Manager at the AAEC's Head Office,

working in the field ofnon-prolifera-

tion and safeguards, particularly in

respect to the AAEC's involvement

in the International Nuclear Fuel

Cycle Evaluation.

On returning to the AAEC Research

Establishment in 1978, Dr, Walker

became involved in planning the
AAEC's commercial scientific ser-

vices, for example, radioisotope pro-

duction. In 1979, this role was
broadened to cover the planning of

all AAEC Research Establishnent
programs, including research and

development, his position being
designated Chief Scientist, Planning.

In May 1982, the AAEC appointed
Dr. Walker Acting Director and Chief

Executive Officer. He was appointed

a Commissioner of the AAEC in May

1983.

Dr. Walker was born in Bendigo,
Victoria in 1929.
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YOSMgTSUGW MiSagIMA

Born on Aug. 5,1921 in Tokyo

1944 Graduated from Department
      of Metallurgy, the University

      of Tokyo
l949 Associate Professor, Faculty

      of Engineering, the University

      ofTokyo
1963 Professor(NuclearFuelEngi-

      neering, Fundamental Engi-
      neering)

1982"v ProfessorEmeritus

Present Post:

- Chairman Committee on Exami-
          '
  nation of Reactor Safety, Nuclear

  Safety Commission

- Chairman the Committee for
          ,
  Investigation on Eligh-Perfor-

  rnance Fuel Reaiization MITI
                    ,
- Technical Advisor, JAERI

- Councillor,PNC
- Director, JAIF

- Managing Director, Nuclear Safety

  Research Association

- Director, Nuclear Power Engineer-

  ing Test Center

- Japanese Representative, Experts

  Meeting on Nuclear Fuel, IAEA &

  OECD



Born

PreL

!945

1945

1951

1963

1965

!971

1974

1977

1979

uax

     MAsAvasHg TeyowA

oR June 26, 1922 in Okayama

 Graduated from Department
 of Electrical Engineering,

 Faculty of Engineering, the

 University of Tokyo

 Entered the Japan Electric

 Power Generation and Trans-

 missionCo Inc.
         -;
 Transferred to the Tokyo
 Electric Power Co., Inc.

 Deputy Superientendent,
 Kawasaki Thermal Power
 P!ant Construction Offices

 Deputy Manager, Nuclear
 Power Department

 Manager, Fukushima Daini
 Nuclear Power Plant Con-
 struction OfTices

 Manager, Nuclear Power Safe-

 ty Control Department

 Director and Deputy General

 Manager, Nuclear Power
 Development Administration

 Managing Director and Gen-

 eral Manager, Nuclear Power

 Development Administration

         jACQUeeS

Born on Sep. 7, 1942
Barrois (France)

LmeCLewRCca

at Ligny-en-

Education:

- Graduate of Ecole Polytechnique,

  1965
- Graduate of Ecole Nationale des

  Ponts et Chauss6es, 1968

Experience:

ca At Electricit6 de France (EDF)

1984tvSenior Vice President and
     Group Executive responsible

     for all Fossil and Nuclear

     Generation
1979-83Vice President responsible

      for the Regional Group for

      plant design and construc-

      tion at Lyon

1977-79 Site Manager at Gravelines

1974-77 Site Manager at Blayais

e In the French Administration

1973-74Technical Adviser in the
      Executive Staff ofthe Minis-

      ter of Transportation, then

      the Minister ofIndustry.

1972-73Technical Adviser in the
      Executive Sta{lf ofthe Minis-

      ter of State for Labor and

      Social Affairs.

1969-72Technical Adviser in the

      Executive Staff oftheMinis-

      ter of Health and Social
      Security.

e AdditionalPositions

1983'v President of the Board of

      the Ecoie Nationale Sup6ri-

      eure d'Hydraulique at Gre-

      noble.

         HanBwwT J. SCHreNK

Dr. Herbert J. Schenk, 57, married,

studied physics on TH-Stuttgart, has

got diploma in 1953 and graduation

to Dr. rer,nat. in l955.He is director

of Nuclear Power Station at Obrig-

heim.

Dr. Schenk is member of Deutsches
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Atornforum, Kerntechnische Gesell-

schaft and American Nuclear Socie-

ty. He is member of the German
Reaktorsicherheitskommission' in
                      ,
1980 the German Bundesverdienst-

kreuz was granted to him. 198S he

is chairman ofthis commission.
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               YewARQ ISDA

Born on Feb.25 1920
            ,
l943 Graduated from Faculty of
     Engineering,the University of

     Tokyo
1943 Joined Mitsubishi Heavy In-

     dustries, Ltd. (MHI)

1977 Director, Deputy General
     Manager of Power Systems
     Headquarters
1981 Managing Director, General

     Manager of Power Systems
     Headquarters
1983NExecutive Vice President,
     General Manager of Power
     Systems Headquarters

Born
Pref.

1957

      YASU$wt1 MATSUDA

on Nov. 24, 1928 in Tottori

 Graduated in Engineering, the

 University ofTokyo



19S7

1973

1974

l975

1976

1978

1981

1982

Entered Ministry of Inter-

natiofial Trade and Industry

(MITI)

Deputy Director-General,
General Coordination Bureau,

BureauofNagoyaInternation-
al Trade and Industry

Director, Power Reactor De-

velopment Division, Atomic

Energy Bureau (AEB), Sci-

ence and Technology Agency

(STA)
Director, Reactor Regulation

Division, AEB, STA

Director, Reactor Regulation

Division, Nuclear Safety
Bureau, STA
Director, Electric Power Tech-

nology Division, Public Utili-

ties Division, Agency of
Natural Resources and Ener-

gy (ANRE), MITI

Senior Officer for Natural

Research and Development
Program, General Coordina-

tion Division, Agency of
Industrial Science and Tech-

nology, MITI

Councillor, Director-General's

Secretariat, ANRE, MITI

1"N$IEN CNU

Born in May 1925

l956 B.S. Mechanical Engineering,

     Chengkung University

1958 FossilPowerPlantOperation

     and Maintenance, Taiwan
     Power Co. (TPC)

1970 Nuclear Engineering, Oregon

     State University

1975 Superintendent,FirstNuclear

     PowerStation,TPC
1983 ChiefEngineer,NuclearOper-

     ation TPC
         '
1984N Vice President, Nuclear Op-

      eration TPC
            ,

LUNCHEON

KglJeRO MURATA

Born on Feb. 12, 1924 in Aichi Pref.

1949 Graduated from the Faculty

     of Law, Kyoto University

1949 Entered Ministry of Home
     Affairs
1954 Chief, Financial Affairs Sec-

     tion Totteri Pref.
         ,
1968 Manager,DepartmentofCon-
     struction AichiPref.
            ,
1969 Elected Member ofHouse of
     Representatives(HR)

1975 ParliamentaryVice-Minister

     forConstruction
1976 Deputy Director-General of
     Administrative Aflfairs in the

     Prime Minister's Office

l977 Director, Cofistruction Divi-

     sion, Policy Affairs Research

     Council, Liberal-Democratic

     Party (LDP)
1978 Director, Personal Affairs

     Bureau, LDP
1981 Chairman, Committee on
     Construction,HR
1983 Chairman,NationalCampaign
     Headquarters, LDP
1984NMinister for International

     Trade and Industry
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KAIt NtGASsuIYAMA

Born on July 8, 1908

1969 Awarded on Order ofCultur-
      al Merits

  KaiiHigashiyama,afamousNihon-
ga landscape painter, will speak on

Japanese perception of beauty. "The

progress of science and technology

is important, but the most important

are the human beings who use sci-

ence and technology," he said. He

believes that nature is great because

it fosters a sense of humanity.
Greatly to be valued is the fleeting

moment of fragile beauty.

  He lived through a long period

of obscurity, with various family

troubles and little money. He
emerged from this dark period and

underwent an experience similar to

zen satori or enlightenment. He thus

achieved a "pellucid eye to view

nature" and established hjs posi-

tion as a landscape painter in such

works as "Afterglow," "Road,"
"Twilight" and the Nordic series.

In 1968 he painted the "Dawn tide"

mural for the new palace building,

beautifu11y expressing the rhythn

and life-force of nature in Japan in

these waves and rocks. In 1975
he started to work on paintings for

the sliding doors of the Mieido hall

at the Toshodaiji temple in Nara

where a statue of the priest Ganjin

is kept. This series of work was final-

ly finished in July 1981 with the

completion of "Auspicious light," a

Zushi-e painting for the miniature

shrine of this priest's statue. During

this period Higashiyama also travel-

led to China, and opened up a new

world of sumi painting. The nature

of his art is based on his deep obser-

vation and appreciation of nature;

he captures nature inside him and

warmly expresses its essence in
lyrical, plain, and spiritual way.
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           SMIGmmU KIMURA

Born on Oct. 17,1932 m Kumamoto

Pref

Education

1955 Giaduated fiom History and

     Philosophy of Science Course

     of Department of Libeial
     Arts, the University of Tokyo

Occupatlon'

1955 Jomed the Asahi Shimbun,
     stationed at the Mito Bianch

     Office to cover mamly Japan

     Atomic Eneigy Reseaich In-

     stltute.

1959 Tiansfened to the Science
     Department, Tokyo Head-
     Oftfice

1964 Dispatched to the US and
     Europe to cover nucleai enei-

     gy and space piqect.

1969 Dispatched to the USSR
      and the US to cover man's
      fu st lunar landmg

1969 Associate Editoi of the Sci-

      ence Department
l975 ScieRceEditor

1981 Invited to the Woodiow
      Wilson Inteinational Centei
      for Scholars as a guest scholai

1982 Managei, the Analysis and
      Reseaich Center

1983 Engaged m Space Expeii-
      ments utihzmg the U S Spaee

      Shuttle as the Payload Man-

      ager
1984tvChief Researcher, Analysis

      and Research Center
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            YOSttIAKI KOREI

Born m 1929 m Kyushu

He graduated from the Umveisity

of Tokyo, Electrical Engmeermg
Course m 1952 and Jomed Hitachi
Works of Hitaclu, Ltd. m the same

year

Through assigninent to Hitachi New

York, he became Depaitment Man-
ager of Nuclear Power Plant Depait-

ment in l970 and became General

Manager, Nucieai Power Engmeermg

Division, Power Geneiation &
Tiansmission Gioup m 1970

Smce 1980, he has been Geneial
Managei, Nuclear Power Geneia-
tlon Dlvlslon
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              TOSM131 OMORI

Born on Aug. 28, 1918 in Kobe

Education

1939 Giaduated from Depaitment
     of Mechamcal Engmeeimg,
     Tokushima Higher Technical
     School m March 1939
1961 Received a Doctor of Engi-

     neermg from Kyoto Universi-

     ty

Occupatlon

1951 Worked foi Kobe Shipyard
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1968

1976'-

and Engrne Works, Sllln
Mitsubishi Heavy Industries

Ltd.

Deputy General Manager,
Takasago Laboratory, Mitsu-

bishi Heavy Industries Ltd.

 Director, General Manger of

 Seisrmc Department, Nu-
 clear Power Engrneermg
 Test Center

              R.S.SKAVwaAK

Dr Skavdahl ieceived his Bachelor's

degiee rn Chemical Engmeermg from

MIT, Master's degree m Nucleai
Engmeeimg fiom the University of

Michigan, and Doctor's degree m

Nuciear Engmeering fiom MIT
He jomed General Electnc m 1962

at the Hanfoid Atomic Products
Operation m Richland, Washmgton,

m iesearch and development of
plutonium ceramic fuels He trans-

ferred to the fast breeder reactor

component (Sunnyvale, Califorma)

of GE's Nuclear Eneigy Operation

in 1966, where he held positions in

program and proJect management
After four years as ProJect Managei

of General Electric's poihon of the

Clinch River Breeder Reactor Pro-

Ject, Dr Skavdahl was appomted

Managei of Domestic BWR 415
Projects m 1978. He assumed his

present position as Manager -
Waste Management Seivices Opera-
tion m 1984.



KUNINaKe UemAT$V

Born on May 5, 1931 in Kagawa
Pref.

1954 Graduated Kyoto Univ.(Civil

     Engineering)

1961 Ph. D, in Nuclear Engineer-

     ing, Massachusetts Institute

     of Technology

1961 LecturerofKyotoUniv.
1964 Assistant Senior Engineer,

     Atomic Fuel Corporation

1968 SeniorEngineer,FastBreeder

     Reactor Project, Power Re-
     actor and Nuclear Fuel

     Development Corporation

     (PNC)
1977 Senior Engineer, Department

     of Nuclear Fuels Develop-
     ment and Fast Breeder Re-
     actor Development Project,

     PNC
1982 Director,NuclearFuels

     Development Division, PNC
1983t- Executive Director, PNC
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$MIGEBUMt AOKI

Born on Apr. 14,1922 in Tokyo

Education:

1945 Finished the Course of Me-
     chanical Engineering, Tokyo

     Institute of Technology (TIer)

1957 DoctorofEngineering,TIT

Occupation:

1945 Assistant, Dept. of Mech.
      Eng., TIT

1958 Assistant Professor, Research

      Laboratory for Nuclear Re-

      actor(RLNR),TIT
1964 Professor,TIT(RLNR)

197S DirectorofRLNR,TIT
1983･v Professor Emeritus, TIT

Additional Positions:

- A member of the Committee on
  Examination of Reactor Safety,

  Nuclear Safety Commission (NSC)

- Chairman of the Special Commit-

  tee on Safe Transportation of
  Radioactive Materials NSC
                  ,
- A member of the Special Com-
  mittee on Safety Standard of Re-

  actors, NSC

- Chairman of the Study Group on
  Proving Tests on Reliability of

  Spent Fuel Transportation Casks

- Executive Director, Nuclear Mate-

  rials Control Center

- Executive Director Nuclear
                 ,
  Safety Research Association

- Technical Adviser,PNC

- Research Adviser, CRIEPI
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STEN BJURSTROM

Dr. Sten Bjurstr6m is President of

Swedish Nuclear Fuel and Waste
Management Co., in short SKB, in

Stockholm,Sweden.

President diurstr6m received in 1966

his M.Sc. degree in Mining Engineer-

ing from the Royal Institute of Tech-

nology in Stockholm, Sweden. He
also obtained his D.Eng. in Rock

Mechanics from the same institute

in 1972.

From 1966 to 1971 he has worked
as design- and research engineer for

military underground construction
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within the Royal Fortification
Administration.

From 1972 to 1983 Dr. Bjurstr6m
held a position as Research Director

and head of Swedish Rock Engineer-

ing Research Foundation (BeFo).

Dr. Bjurstr6m has been active in re-

search in the field oftunneling sup-

port techniques and questions con-

nected to energy conservation and

storage by use of underground
space. In this field Mr. Iiljurstr6m

has published about 25 scientific

papers.

Dr. Iiljurstrbm is a member of several

geotechnical professional societies.

In this capacity he is First Vice

President and European President

for International Society for Rock

Mechanics, where he also is Chair-

man forits Commission on Research.
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ReBmaT g. LYON

Educated in England:

B.Sc. (Hons) Chemical Engineering

(Leeds)1964
M.Sc. Nuclear Reactor Physics and

Technology (Birmingham) 1965

Joined Atomic Energy of Canada
Limited (AECL) in 1965 in Chalk
River Nuclear Laboratories. In 20

years with AECL has worked on
small reactors (co-inventor of SLOW-

POKE reactor), reactor physics, con-

trol and safety of reactors, various

assessments and in particular the

development of an assessment
methodology for nuclear waste
disposal.

Presently Director, Waste Manage-

ment Division at Whiteshell Nuclear

Research Establishnent, with re-
sponsibility for the Canadian Nuclear

Fuel Waste Management Program.



             SHtGmeU MewI

Born on Jan.1 1923 in Hiroshima
           '
1947 GraduatedDepartmentof
     Physics, the University of

     Tokyo
1947 Assistant at the Faculty of

     Science, the University of

     Tokyo
1959 Lecturer at the Faculty of

     Science, the University of

     Tokyo
1961 Entered Japan Atomic Ener-
     gy Research Institute

     (JAERI)

UntM now he has filled posts such

as: General Manager, Fusion Re-
search Office: Director, Department

of Thermonuclear Fusion Research;

Deputy Djrector General, Tokai
Research Establishrnent

Present Post:

Executive Director, JAERI

SESSION 4

     K#NZABVRO KOBAYASNI

Born on Dec.8 1912 in Kouchi Pref.
          '
1935 Graduated from the Depart-

     ment of Civil Engineering,

     Faculty of Engtneering, Kyo-

     to University

1935 Entered Kobe Municipal Of-

     fice
1953 Entered the Tokyo Electric

     PowerCo.,Inc.(TEPCO)
1970 Director and Deputy General

     Manager, Environmental Pol-

     lution Adntinistration, TEP-

     co
1977 Managing Director and Gen-
     eral Manager, Transmission &

     Transformation Facilities
     Construction Administration,

     TEPCO
1980 Vice President, the Japan
     Nuclear Fuel Service Co.
     (JNFS)
1984'v President,JNFS

           HeROSHI

Born on Mar. 1O,1915
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MURATA

1937

1958

1963

1964

l964

1967

1968

1978

198o-J

l981-

1981"-

1983-

Graduated from Mechanical
Course, Ryojun (Port Arthur)

Institute of Technology

First Secretary, Embassy of

Japan in U.K.

Director General, Resources

Bureau, Science & Technolo-

gy Agency (STA)

Director General, Planning

Bure au, STA

Director General, Atomic

Energy Bureau,STA
Executive Director

Power Reactor and Nuclear

Fuel Development Corpora-
tion (PNC)

Vice President

Japan Atomic Energy Re-
search Institute (JAERI)

President,JAERI

 Special Advisor, JAERI

 President

 Nuclear Safety Research

 Association

 Vice Chairman, JAIF

 President

 Japan Radiation Safety

 Technology Center

          MAURICew MwwLANec

Mr. DELANGE is Industrial Director

at the Reprocessing Branch of

COGEMA.
He joined the French Atomic Energy

Commission (C.E.A.) in 1953 at Le

Bouchet Uranium Reflning Plant to

become in 1961 Head of the Ura-
nium Fabrication Service.

In 1964 he moved as Head of the

Production Services to the new
Reprocessing Plant under construc-

tion at Cap La Hague,

In 1974 he became General Manager

of the La Hague Establishment
and in 1982 he moved to the head



offXce of COGEMA Company to
assume his present position in charge

of both Marcoule and La Hague
Establishments.

Mr. DELANGE received his licence

in Sciences in 1950 at Grenoble
University and his diploma of Engi-

neer of the "Ecole Nationale Superi-

eure d'61ectrochimie et Electrom6tal-

lurgie" in 1951.

           ManMANN SMUNCK

First Counselor, Scientific

Embassy of F.R. Germany

              W.L. WILKgN$ON

Dr. Wilkinson is now the Technical

Director of British Nuclear Fuels

plc, and a member of the Main
Board. Until June 1984 he was Direc-

tor of Engineering for the Reproces-

sing Division with responsibility

for the design and construction of

major projects for the Reprocessing

Division with a capital value of ap-

proximately £300M per year.

He studied Mechanical Sciences and

Chemical Engineering at Cambridge.

He is a Past-President of the Insti-

tution of Chemical Engineers and

was elected to the Fellowship of

Engineering in 1980.

              P#wwRX $"Y"ROML

Born on Aug. 20, l926 in Strasbourg

(France)

Graduate in Law (Paris University)

School of Political Science (Paris)

1959 Secretary-GeneraloftheEuro-

      chemic Cornpany (Belgium)

Since 1965:

OECD Nuclear Energy Agency:

successively Head of the Legal and

External Relations Division, Deputy

Director for Safety and Regulation,

Deputy Director General.

Member of the French Society for

Intemational Law and of the Inter-

national Nuclear Law Association.
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              Kwalceeg o$nlMA

Born on Jan.12,l921 in Tokyo

1944 Graduated from Department
      of Applied Chemistry, the
      University of Tokyo

1959 Doctor of Engineering, the

     University of Tokyo

1950 Associate Professor (Applied

     Physical Chemistry), the Uni-

     versity of Tokyo

1961 Professor(ReactorandRadia-
     tion Chemistry) Department
     of Nuclear Engineering, the

     University ofTokyo
1974 Director for Science Tech-
                       '
     nology and Industry, Organi-

     zation of Economic Coopera-

     tion and Development
     (OECD),Paris
1981'v ProfessorEmeritus,theUni-

       versity of Tokyo

1981N Vice Chairman, Industrial
       Research Institute,Japan

Other Maj or Professional Activities:

Government:

1961'v Member of Advisory Com-
       mittee on Industrial Tech-

       nology,MITI

1977'v Member of Advisory Com-
       mittee on Overseas Econom-

      ic Cooperation to the Prime

      Minister
1977N MemberofCouncilfbrElec-
      tric Utilities MITI
                ,
1978'v Member of Economic Ad-
      visory Committee, Prime
      Minister's Office

1979'v Advisor, Science and Tech-

      nology Agency, Prime
      Minister's Office
Others:



President, Cryogenic Association of

  Japan
Boayd Member, JAIF

Board Member, Japan Institute of

  Energy Economics
Board Member, Institute of Applied

  Energy
Member, ACSTD, UN
Japanese Executive Member, Tri-
  lateral Commission

Member, Club of Rome
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        MASApttRO NeSMlBORl

Born on Nov. 14, 1918 in Hokkaido

Education:

1940 Passed the high class Diplo-

     matic Seivice Examination

1941 Left Tokyo University of
     Commerce before graduation
     A foreign research worker in

     U.S.A. for the Ministry of
     Foreign Affairs

Occupation record:

1941 Entered the Ministry ofFor-

     eign Affairs

1954 Director, SecoRd Division,

     Treaties Bureau
l957 First Secretary, Embassy of

     Japan,in Thailand

l959 Counseior,EmbassyofJapan,
     in U.S.A.

1962 Director,NorthAmericaDivi-

     sion, American Affairs
     Bureau
1966 Minister for the Representa-

     tives of the japanese Govern-

     ment for the International

     Agencies in Geneva, concur-
     rently Consul-General, Con-

     sulate-General of Japan, in

     Geneva
1970 Director-General, United
     Nations Bureau

1972 Ambassador Extraordinary
     and Plenipotentiary of the

1976

1979

1983'-

Representatives for the Gene-

va Disarmament Conference

Arnbassador, Embassy of
Japan, in Belgium, concur-

rently Arnbassador of the
Representatives for EC

Ambassador for the Repre-

sentatives of the Japanese

Government for the United

Nations

Commissioner, Atomic Ener-

gy Commission

g
e

     jewAN-BeeRNARD OUVRIewU

ne le 13 mars 1939

Etudes:

  Lycee Condorcet

  Ecole des hautes Etudes Commer-

   ciales

  Faculte de Droit

  Institute d'Etudes Politiques de

   Paris

Carriere:

  Eleve de l'E.N.A. (1964-1966)

  Service de presse du Ministere des

   Affaires Etrangeres (66-69)

  Charg6 de mission au Cabient du

   Premier ministre (68-7 1)

  Premier Secretaire A la Represen-

   tation permanente de la France

   aupres des Conimunautes Euro-

   peennes(71-74)
  Charge de mission a la Delegation

   a 1'Amenagement du Territoire
   et a 1'Action Regionale (74-75)

  Deuxieme conseiller a 1'Ambas-

   sade de France, Bagdad (75-77)

  Deuxieme conseiller a }'Ambas-

   sade de France, Washington

   (77-79)

  Directeur-Adjoint du Cabinet du

   Ministre des Affaires Etrangeres

   (79-80)

  Directeur des Relations Interna-

   tionales au Commissariat h
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 i'Energie Atomique (80- )

Gouverneur pour la France a
 i'Agence Internationale de

 l'Energie Atomique (80- )

Conseiller des Affaires Etrangeres

 (80- )

       ig

exi, M' ..ss

     ttll/･,11...//.tt2/.l

      tt       tt
               PiL-SOON NAN

Born on Feb. 20, 1933

Education:

i957 ROKAFAcademyR.S,
1960 B.S.inPhysics,SeoulNation-

     al University

1964 M.S. in physics, University of

     Illinois

1969 PhD. in Physics, University

     of California at Riverside

Research and Work Experience:

1960 Instructor of Physics at RO-

     KAF Academy
1970 Chief of 3rd Research Divi-

     sion at ADD
1982 Vice President of Daeduk
     Engineering Center at Korea

     Advanced Energy Research
     lnstitute (KAERI)

1983N Chairman and President to

      Korea Nuclear Fuel Co.,
      Ltd.
1984'v PresidentofKAERI
      Commissioner, Korea Atom-

      ic Energy Commission
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             MUNIR A. KHAN

  He is specialized in the field of

physics, electrical engineering, and

electric power.

  He joined the International
Atomic Energy Agency, Vienna,
Austria in 1958 and was among the

first scientists from developing coun-

tries to be appointed in a senior tech-

nical post. He worked in the Reactor

Division from 1958-72 and headed

Nuclear Power and Reactor Engineer-

ing Section, He made major contri-

bution in the development of
Agency's programme in the field of

nuclear power, research reactor utili-

zation desalination.
    ,
  In 1972, he was appointed Chair-

man of the Pakistan Atomic Energy

Commission, the position which he

has been holding for the last 13

years. He has guided the develop-

ment of Pakistan's peaceful nuclear

energy programme with great vigour.

During the last 13 years, Pakistan has

commissioned a nuclear power reac-

tor, a large nuclear research and

development centre, two training

institutes for technical manpower

and a number of centres for the

application of atomic energy in
agriculture and medicine.

  He has been taking an active part

in international forums dealing with

nuclear energy and helped bring
closer understanding between the

less developed and the advanced

countries. As Chairman Pakistan
Atomic Energy Commission, he led

Pakistan delegation to the IAEA
General Conference and has been
four times member of the Board of

Governors of IAEA. He has made
significant contribution to the shap-

ing of the IAEA's programmes and

policies relating to nuclear power

and non-proliferation.
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          JAMffS L. MALONes

James L. Malone is a native of Cali-

fornia and graduated from Pomona

College (B.A., magna cum laude,
1953) and Stanford Law School
(J.D., 1959),

Before entering the government, he

was an assistant dean and lecturer-

in-law at the UCLA School of Law

from 1961-67. He was the dean and
professor of law at the Willamette

University College of Law from
1967"68.

He entered the government in 1970

as a senior principal trial attorney

for the Federal Maritime Commis-

sion. From 1971-73, Mr. Malone was

Assistant General Counsel of the

Arms Control and Disarmament
Agency (ACDA) and from 1973-76,
he was the General Counsel there.

In 1976, he became Ambassador and

U.S. Representative to the Confer-

ence of the Committee on Disarma-

ment(CCD).

From 1978 to 1981 he practiced
law in Washington principally in the

areas of energy law and international

business.

He served as the Acting Director of

ACDA from Januaiy 20 to Apri1 25,

1981.

On March 7, 1981, President Reagan

appointed him as his Special Repre-

sentative for the Law of the Sea.

On June 1 1981 he was sworn in
        ))as Assistant Secretary of State for

Oceans and International Environ-

mental and Scientific Affairs follow-

ing his confirmation on May 21,

1981.

RECEPTgON AND LUNCHEON
HOTEL OKURA (2 minutes walk from the Conference Hall)
    10-4, Toranomon 2-chome, Minato-ku, Tokyo Tel. (03)

    ge 2 min. walk frorn Toranomon St. (Subway)

    rw 5 min. by car from Shimbashi St.
      (Japanese National Railways, Subway)
    ee 1O min. by car from Akasaka-Mitsuke St. (Subway)
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乖alnlng　equlpment　ln　our　Nuclear　Serv℃e　Center，　Kobe　Shlpyard＆Englne　Works

　　　　　　　　　　　Foガ

恥韓・r暫・ω95
砂ε暫響ジ（欝舗弱慧鞭i雛繊麗総懸

　　　　　　　Heavy　Industrles　Is　movlng　forward　Inthe　creatlon　of　tomorrow’s

　　energy　We　are　promotlng　the　deve［opment　of　a　new　generatlon　of　reactors

to　folbw　hght　water　reactors　These　wlhnclude　fast　breeder　reactors，　advanced

thermal　reactors，　multl－purpose　hlgh　temperature　gas－cooled　reactors，　and　fuslon

《 醐蠣噛『舗聾臨隅翻離縁
開駐細v軽愚陰”盤τ騰醐羅＄，監w幽．

5－1，Marunouchl　2－chome，　Chlyoda－ku，腋）kyo，　Japan　Phone　O3－212－3111丁壱lex　J22443



Control Rod Drive Remote Handling Machine

ger#gvR coanreptete BWR con$truction to

#perating pgant $ervice, Mitachi oggers totaa

capabGgity gzz mucgear power harelware and
$oftware.
Our reputation for reliabiiity in BWR service is

based on a unique integration of talents cover-

ing every aspect of components fabrication,
plant construction, control systems,

engineering, maintenance ... and more.

  One example of many: We've developed a
new method of treating stainless steel piping

to change its residual stress from a tensile to

a compressive conditlon. In nuclear power
plants, this patented lnduction Heating Stre$s

lmprovement (IHSI) process can be used as
an effective counter-

measure against
[ntergranuiar Stress

Corrosion Cracking,

whjch has been
knowR to occur at
the weided joints of

stainless steei

piping. And IHSI can

be applied regardless

of whether the piant

 Heating cojJ
    ts. .wwWe7tedpipe
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js under construction or already in operation,

without dismantling existing pipe structures.

  Servlce such as this goes far beyond the
norrnal capabilities of a BWR rr}anufacturer.

In fact, Hitachl is prepared to provide a full

array of support services to ensure safety

and irnproved performance in nuclear power
facilitie$ at any stage of operation or

construction.

  To find out how Hitachi's all-around
capabilities can best aid your plant or project

plans, contact our nuclear power specialists.

We are ready to serve you both hard and soft.

@ HNYACHM
Hitachi, Lrd., Nuclear, Thermal Power and Gas Turbine Dept.

(XNT), lnternational Sales Div. 6, Kanda Surugadai 4 chome,
Chiyoda-ku,Tokyo101,Japan Tel:Tokyo(03>258-1111,
Telex:J22395,J22a32,J24491,J26375(HITACHY>,

Cabie: HITACHY TOKYO


