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  About 50 years ago mankmd first generated
nuclear power. It was an experiment. It worked.

Cofnmercial power generation began. And plants
became increasingly complex,
  "Ibday the evolution is unceasing, But as our

knowledge of nuclear energy increases, the trend

is tow2rds simpler systems that employ natural
forces. Because, like the sun, nuclear energy

occurs in nature. The way we are thinking at

Hitachi, it's simply power from nature
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Takashi Mukaibo

JAIF Chairman

Hiroyukl Yoshikawa

ChairmaR of the

Program Committee

The 31st JAIF Annual Cenference

Matn Theme: Nuclear EnergeNew Challenges

Nuclear power developmeRt has been facing numerous challenges at both domestic and

tnterRational level. As a global feature, growing energy eoRsumptioR poses senious problem of

clmate change, to which the signifieance of nuclear power geReration ought to be evaluated in

view of ks limited emission of grreenhouse gas. As highlighted in Fxance and else, Rational

politics surrounding nuclear power developments has been hampering their jnitial

performances, unduly denying the merits induced by sustaining those development options.

Rising concerns for enviroltrr}ental protection and expectations for highly established safbty

practices have become momentum for the techno}ogical advancement of nuclear plauts, whiLe

the public education of nuclear energy and in£ormation disclosure gaining twther importaRce.

Potentials of civilian nuclear reactoxs await to be explored in various aspeets as well

demonstrated in disposition of nuclear warhead materials.

The 31st JAIF dnnua} Conference pyovides a platform where nuclear specialists and Ron-

specialists can exchange views on issues of contemporayy significance related to Ruclear power

developments in light of global energy security.
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THE 31ST JAIF ANNUAL CONFERENCE

             April 20 -22,1998
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            PrcegraKxa efehe 3gsS di2MF AKggkggag ¢emiference
                               Apnl 20 -22, l998

                       Hall C, Tokyo International Forum

IMONDAY, A[EPRIL 20]

                       OPENINGSESSION 9:eO--12:30

Chaii'man:
        Soichillji a

        Vice Chairman
        Japan Atomic Industrial Forum

JAIF Chairman's Address

        Takashi Mukaibo
        Chairman
        Japan Atomic Industrial Forum

Remarks by Chairman ofthe Atomic Energy Commission ofJapan
        Sadakazu Tanigaki
        Chairman ofthe Atornic Energy Commission ofJapan
        Minister of State fer Science and Teehnology

Rernarks by Chairman ofthe Confbrence Program Commit£ee
        Hiroyuki Yoshikawa
        Professor Emeritus, University ofTokyo, Japan

Chatrman:
        Sho Nasu
        Chairman
        Tokyo Electiric Power Co., Japan

Lectures:
"Security and Energy Security in East Asia"

        Robert Gallucci

        Dean, Edmund Walsh School of Foreign Services

        Georgetown University, U. S. A.

"Status and Prospect of China's Nuclear Power Program"

        Jiang Xinxiong
        Standing CommissioRer, National People's Congress;

        President, China Nationai Nuclear Corporation,

"[l]he Fueure of Nuclear Power in IFrance"

       Yanniek d'Escatha
        Admmistrator General
        Atomic Energy Commission, France

"Nuclear Energy fbr Sustainable Development: the Role of IAEA"

        Sueo Machi
        Deputy Director General
        International Atomic Energy Agency
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SESSION 1 l4:OO- 17:30
IlgGlglaaLWexiptngLArdl}gengySg!pmllblW dndE SIt

Chairman:
       Jiro Kondo
       Chairman
       Scienee and 'l]echnology Foundation oNapan

KeyRote Address:
"Global Warming and Global Energy after KYoto"

       Michael Jefferson
       Deputy Secretary (leneral

       World Energy Council

Panelists:

       Luis Echavani
       Director General
       OECD Nuelear Energy Agency

       Qu Shiyuan
       Professor and Deputy Director

       Energy Reseairch Institute

       State Planning Committee, Chna

       Ybshihiko Sumi
       Chairman
       Commitdee for Nuclear Power Development
       Fedeyation ofElectric Power Companies, Japan

       Tsutomu Toichi
       Director
       Institute ofEnergy Economics, Japan

DiscussioR with the Floor

JAIF CHAIRMAN,S RECEPTION ls:eo-- i9:30
E{{all B, Tokyo International Forum
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[TUESDAY, APRIL 21]
SESSION 2 g:oe - 12:OO

T,Ja an's Social TraRsformation and Its Im acts on

                        pmN}E DI t

Chairman:
       Mltsuko Shimomura
       Journalist, Japan

Keynote address:
"Japanese Society at the Turning Point"

       Soichiro Tahara
       Joumatist, Japan

Panelists:

       Soichiro Tahara
       Same as above

       Yumi Al<imoto
       Pyesident
       Mitsubishi Materials Corporation, Japan

       Gregory Clark
       President
       Tama University, Japan

       Masazumi Saikawa
       Mayor
       Kashiwazaki City, Japan

       Masao Takuma
       Director; Deputy Executive General Manager

       Nuclear Power Program OperatioR
       Tokyo Elecnic Power Co., Japan

       Yoshinori Yamaoka
       Managing Director
       Japan NPO Center, Japan

Discussion with the Floer

                         LUNC}{[EON 12:15--14:15
                        Hall B, Tokyo Ineernational Forum

Remarks by State Secretary for IRternational Trade and Industry

       Kensei Mizote
       State Secreta!y for International Trade and Industry, Japan
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Special lecture:

"Harmony for Civilization with Nature"

        Frangoise Mor6chand
       Visiting Professor
        K5roritsu WorneR's University, Japan

FI[UX([S ON NUCLEAR ENERGY 13:OO - 14:OO
Hall C, Tokyo International Forum

PUBLIC TALKS 14:30 - 17:OO

"Ener and Nuc}ear Power-wnat Are Preblems?"
Reception E[all, [l]okyo International Forum

Moderator:
        Kazuko Tamura
        Senior Wtriter and Editorial Wtiter

        Kyodo News Agency, Japan

Coordmator:
        Kazuhisa Mori
       Vice Chairman
       Japan Atomic Industrial Forum

Commentators:
        Soichiro Tahara

       Journalist

Tokunosuke Nakajima
Former Professor, Chuo University, Japan

Member ofthe Conference Progiram Committee

YOUNG GENEIRATION,S FORUM 17:30 - 19:30

"What Needs to Be Done Now for Nziclear Ener 's Futuire"

Reception Hall, Toky o InterRational Forum

Coordinator:
        TatsuJ']'iro Suzuki

       Visiting Associate Professor

        University of Tokyo, Japan

Special presenter:

        Maria del Matr Dominguez Blanco

        Chaixperson, Spanish Young Generation Program;

        Member, European Young Genera£ion Netwoxik
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[WEDNESDAY, APRIL 22]

                         SESSION3 9:OO---12:OO
                "Nuclear Fuel C cle: Review in the Lon -term"

Chairman:
       Atsupski Suzuki
       Professor
       University of Tokyo, Japan

Keynote address:
"The Back-end ofthe Nuclear Cycle:A SummaTy ofthe SituatioR in F

       CIaude Mandil
       Director General for Energy and Raw Matexials
       Mirristry of Economy, Finance and Industry, France

Panelists:

       C}aude Mandil
       Same as above

       In-Soon Chang
       President
       KEPCO Nuc}ear EnvironmeRt Technology Institute, Korea

       Helmnt Engelbrecht
       HeadofPurchasingandLogisticsDepartment
       Preussen Elecnic Co., Germany

       Toshiaki Enomoto
       Director; Deputy Executive General Manager

       Nuclear Power Program Operation
       Tokyo E}ectric Power Co., Japan

       Witham Wilkinson
       President
       British Nuclear Industry Forurri, U.K

rance"

Discussion with the Floor

SESSION4 13:30-17:10
"AdvancedTechnolo andNuclearERer :Pro essandProsect"

Chairman:
       Mamoru Akiyama
       President
       Institute ofApplied Energy, Japan
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Lecture:
"The Dynamics ofScience and Technology Development toward the 2lst Century"

        Fumio Kodama
        Professor of Science, Technology and Policy

        Research Center for Advanced Science and Technology

        University ofTokyo, Japan

Visixal Presentations:

        "Computers in Relation to Atomic Energy"

        Shojiro Matsuura
        Vice President
        Japan Atornic Energy Research Institute, Japan

"Nuclear Technology towards the 2lse Centui yrTAdvancement of Nuclear Technology"

Hiroshi Machiba

Genera} Manager, Nuclear Energy Systems

Toshiba Coxporation, Japan

"The Status Quo of Medical Technology Using Radiation"

Yukio Ta£eno
Senior Research Counselor
National Institute ofRadiological Seiences, Japall

"Unique Russian Technologies Related to Nuclear Energy"

Sergey Zykov

PrincipalDeputyExecutiveDirector
Intemational Science and Technology Center, Russia

Leeture:
"The Role ofRadiation in the Origin and Evolution ofLife"

        Mitsuhiko Akaboshi
        Professor
        Research Reactor Institute of KYoto University, Japan

Discussion with the Flooy
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MONDAM AmeIZL 20

OPENINGSESSION 9:OO----12:30

Opening Remarks
Lectures



Security and Energy Security in East Asia

               Rbbert L. Gallucci

Dean, Georgetown University School of Foreign Sewice

            Keynote Address Abstract

       As we a]l think about how we wjlt meet our energy needs in the future, we do so

standing at the preclpice, 1ooking over it into the uncertainty of the next millennia. It is

fitting that we take stock of where we are, where we may be going, of the risks and the

opportunities that present themselves to the intemational commurrity

   It appears that this may be a critical moment for govemmenbs decidmg on how they

will meet their energy needs over the coming decades, how dependent their countries will

be on fossil fuels, how much energy they wiIl consume, and the extent to which they will

cooperate with other govemnenbs to oontrol the effects of global wamimg. In lig}rt of the

threat posed by international terrorism and the concem over the proljferation of nuclear

weapons, it is certainly a critical time for goveimments to ccK)perate in the effort to assure

that the enormovts stockpiles of excess fissile niaterial avaiiable in the states of the former

Soviet Union and elsewhere are subject to saib control and rapid disposal.

   If nuclear energy is to figuEre in the future of many advanced counnies, it is also a

critical tme to replace the images of Chemobyl and other nuclear aecidents with a

technology that will be broadly perceived as safe and sound for generations to come. Given

the political uncertainties that exists in Asia -- from the future direction of Chnese foreign

and domestic policy to the vtnification of the Korean peninsula -- this may be critical

moment for governments that will decide upon nuclear technologies that wilt be more or

less provecative to neighbors.

    AEI these issues are obviovtsly related. Just as obviously,Japan is in a unique position

to infiuence the decisions taken in Asia and around the world .When Japan speaks about

matters of nuclear energy and intemational security the internationai community ]istens.

For the people ofJapan, it is artother opportunity ofour time.
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  Tke eseegeere eff Neeegetscr Psweff git gtrtsit£e

              Yannick d'Escatha
Administrator General, French Atomic Energy Commission

e After a period of iBtensive construction which culminates today with the commissioning of

level N4, the French nuclear systerri has reached maturity, with a nuclear power park that will

be operatioltal as is until at least 2020. At that time, to meet FraRce's eRergy requirerneltt

while complying with the commitments of the KYOTO Conference (problems related to

greenhoi}se effect gases) and the directives given by the Goverament coltcerning the energy

policy, the park will prebably have to be reRewed, at least to cover the base electricity

productioR requirements.

e The time is therefore particularly favorable to develop research iR view of prepariRg the

future and orienting prospective ckoices. This research is essentially aimed at providing

answers to legitimate questions from political authorities, iltdustry and the public, Rot only on

the competitiveness of nuclear electricity but also on the safety of reactors and the

management of wastes. The Govemment has clearly reasserted the rnission of CEA which

has a maj or role in the preparation ofthe decisions to be made in 2006 for the back end of the

fuel cycle and around 2010 for the renewal of the park. It must actively aRd objectively

explore the different possible solutions aRd, in due time, propose a whole range of diversified

alternatives.

e In this context, CEA's responsibility is committed to at least seven determinant objectives

for the renewal of the nuclear power park: a new generation of reactors that meet the safety

requirements worked outjointly with Germany, while maintaining margins ofcompetitiveness

with respect to other forms of energy, new solutions for isotope separation and high

performance fuels enabling the largest part possible of the energy content of uranium to be

burned directly or after reprocessing-recycling, a range of technical options validated fbr

waste rnaRagement, the demonstration that dismantling is mastered, research on safety,

radiobiology and, at the longer term, controlled fusion.

e These objectives and their stakes open arnbitious program prospects fbr CEA, commensurate

with the challenge to be taken. For all these research topics, CEA has to muster its expertise

and its test facilities, and thus draw maximum profit from the possible synergies among its

various sectors of activity. For a number of its research topics, CEA must also, through

collaboration, strengthen its ties with the whole of the scientific altd technical community,

both national and international. This involves, in particular, partnerships with our nuclear

-13-



counterpartsinJapan. Indeed,successshallresultfromthemobilizatioRofallparticipantsin

the nuclear field in domains of research representing widely shared technical and political

stakes such as safety and long-lived radioactive waste management.

-14-



Nsu£aear Eptergy for SgseagitabEe DeveaepEgReitt:

               ghe gAEA's Ro#e

           Sueo Machi
     Depasty Direetor GeRera}

gptternatie"aE Atezzaic Energy Agency

1. Nuclearpowerisneededtomeettherapidincreaseofenergydernandduetorising
living standard in developing countries. The current nuclear capacity of345 GWe may iRcrease

to l132 GWe in 2050 with the nuclear energy scenario of medium increase (IIASAIWEC

Report).

2. EnhancementofRuclearpoweristheonlypracticalmeasuretoreducegreenhousegas
(GHG) (carbon-dioxide) emission to meet the new Kyoto protocol which requests 5.2%

reduction from 1990 levels between 2008-2012 in iRdustrialised couRtries. At present nuclear

energy is avoiding 8% ofglobal C02 emission.

3. Renewableenergysuchassolar,windandbiornassarenoteconomicallyfeasibleforthe
coming two or more decades. Nuclear power is an environmentally friendly energy resource in

comparison wkh, for example, coal which emitts noxious gases, sulphur dioxides and nitrogen

oxides, and produces ashes containing toxic heavy metals.

4. TherearetwoconditioRstobemetfbrenhancedutilizationofnuclearenergyandfor
public acceptance, namely

e operational safety ofNPP and final disposal ofhigh level radioactive wastes

e clear demonstratioR ofcomparative benefits ofnuclear power vis-a-vis other renewable

  energy sources.
The Agency is actively carrying out a comparative study ofnuclear eRergy with other energy

resources.

5. Improvedpublicacceptanceofnuclearpowerisoneofthecrucialissuesforfurther
introduction of Ruclear energy. The Agency has been organising workshops in Member States

to provide necessary information for public and mass media to have better perception ofnuclear

energy.

6. TheRuclearsafetycoRventionhasenteredintofbrceinl996,andtheJointConvention
on the Safety of Spent Fuel Management and on the Safety ofRadioactive Waste Mar}agement

was adopted at the Diplomatic CoRference in September 1997 and 26 States have sigRed. A

global nuclear safety cukure is evolving around binding iRtemational agreements, codes of

practice, standards, intemational peer reviews aRd advisory services.

7. TheAgencywillstrengthennuclearsafetyassurancebyworkingfbrcomprehensive
participation and a global assessmeRt of strengths and weaknesses. National safety profiles

covering radiation protection, waste safety and the safety of nucleEu installations are being

developed to provide a clear picture ofReeds and to guide priorities for IAEA assistance

-15-



8. Thefinaldisposalofhighlevelradioactivitywasteistechnicallyfeasiblebutstillneeds
to be demonstrated convincingly to the public. At present high level wastes are beiRg stored

above or below ground, awaiting policy decisions on their long-term disposal.

9. ContinuedresearchanddevelopmentinthefieldsofadvaRcedreactorsincludiRgfast
breeder reactor and fuel cycle technology should be conducted to ensure that nuclear power

could contribute to sustainable development in the long term. Importanttechnical tasks ofFBR

development are economic competitiveness and improved safety.

10. PuuseasMOXfuelintherrnalreactorshasproventobetechnicallyandecoRomically
feasible. Since fast reactors have not been built on the scale originally planned, Pu from

reprocessing plants is used as MOX fuel for coming decades.

11. Inordertoensurethatnuclearenergyisusedexclusivelyforpeacefu1purposesmore
than 80 states have accepted to subject their nuclear activities to IAEA safeguards. The IAEA

safeguards system has been strengthened to cover both declared and undeclared nuclear

actlvltles.

12. Nucleartechniquesusingisotopesandradiationisproventohavealargepotentialto
contribute to sustainable development in the fields of foodlagricultt}re, industry, water resource

maRagernent aRd enviroumental protection. The IAEA is actively engaged in development and

technology transfer of these techniques to developing couRtries.

-16-



SESSION 1 14:30 - 17:OO

"Global Warming and Energy Solution"

The Third Conference ofThe Parties ofThe UN Framework Convention on Cliinate Change

(COP3) has set the target for greenhouse gas emission level after 2000. For achieving the

target, various measures have been proposed, including "joint implementation". Now

industrialized member states are required to develop the national strategy to meet the

target without hindering their business activities while considering the world sustainable

development. This session wil} make a eomprehensive review ofthe outcomes of COP3 and

explore solutions effbctively made by the commitments by the electricitylenergy sector.

Discussions will be fbeused on electricity generation of environmental efX}ciency in view of

a growing worldwide demand of electricity, and feasible measures for this.

Pane} discussion
Discussion with the fioor



GLOBAL WARMING AND GLOBAL ENERGY AFTER IKYOTO

     Michael Jefferson

 Depuey Secretary General

World ERergy Council (WEC)

According to the IPCC's Second Assessment Report, the balance of statistical evidence

now points towards a discernible human infiuence on global climate. The UN CIimate

Convention of 1992 stated that cost-effective precautionary measures shou}d be taken,

regard}ess oflack of full scientific certainty, so as to ensuye global benefits at the lowest

possible cost. Industria}ised countries were to take the lead in combating climate change

and aim at returning their greenhouse gas emissions to l990 levels by the year 2000.

By the time of the Kyoto conference in December, 1997 the iRdustrialised countries had

done little to meet these commitments, but then entered into new ones for six gases for

the period 2008-2012.

The results of the COP-3 deliberations in Kyoto are considered in yelation both to

scenarios of energy use at 2008-2012,and to possibilities out to 2100. Kyoto, at best, is

seen as merely a small first step. Altemative scenarios which could meet some of the

IPCC and other explicit or implied desirable emissions and concentration targets by 2100

are examined, each of which emphasise the necessity of much greater efforts to provide

and use eneygy more efficiently; ehe desirability of accelerating the development and use

of new renewable energy resources; and especially in higher economic growth and energy

consumption scenarios , the difiliculty in producing a credible outcome without greatly

increased reliance upon nuclear power.

The talk conc}udes that despite deep-yooted public concerns about the operational safety,

waste disposal and potential proliferation risks of nuclear power there are some hard

choices lying ahead. How seriously are we to take globa} climate change and what are the

realistic mitigation measures required?
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    Mhr. Luis E. Echavarri

      Director-General

OECD Nuclear Energy Agency
        Paris, France

Nuctear power is, today, a coinmer¢ially ayailable source of electricity that already contributes to

reduciRg arirhropogenic greenhouse gas emissioRs. Some 17% of the elecrdciry consumed

worldwide ls generated by nuclear power plants alid in eECD countiies, Ruclear power supplies

25% of elecedcity consumption. Worldwide, if nuclear pewer planrs were replaced by a rnix of

state-of-the･-art, fossSl-fuei1ed power plants, greenhouse gas emissions from the energy se¢tor
would increase by some eight per cent.

The nuclear fuel chain is esseRtiaily free £tom other atmospherie emissions, such as sulphur
dioxide, attrogen oxides and particu!ates. "rhe smal! quantities ofradloactive marerials released

by nkiclear ceactors and fue! cycle facilitieg in routine apefatioB are moni£ored, and are limited to

levels believed to cause insigRitlicant envixenmeRtal and healrb damage on the basis of the

recoinmendations of the Inmmactofial Commission oR Radtolcgical Prorection, as inteTpreted by

national regu}ations.

Naturat resources and techi}ologies existing, cr under development, could $upport broad nuciear

development in the 2lst centtscy. With current technologies, }mown uranium resources would not

be sufiitcient to smpport a significarit development of nuclear power beycnd the first haif of the

next century. However, additional uratmim resources could be dlscovered and ecoRomically

exploited in the long term. F"zrthefmore, imprQved fuel design and rnEmagement, and advanced

reactors, ofikur ways to signSficamiy tedu¢e the amoBnt ef nawtal uranium required per unir of
electricity gemerated. Ie the long term, thorium fuelled :eactors, 2gnd fusion, could eptairge 6veA

fUrther the nuclear fesousce ba$e.

Subs{2mtia!iy increasiRg the sl}are Qf intclear power ln the energy supply is feasible and would

help to address conceTns abeut global climate ehange auct to meet the target GHG redactions

agreed upon within the UN Frarnework Convention on Climare Change, Keeping the nuclear

optio: open implies oagoing effems te ensure that existing nuciear power plants cofttinue to be

operated safely alld ecenomically, and the development of new reactors that will find more

widesptead uses worldwide.

intergovei nmen:al orgariisadens such as the NEA aiid the IAEA, which play a major role in

nuclear co-operation threugh infOrmatioi] exchange anct expetieBce shariRg, cai} help to preserve

certain elements of inftastrvtcvure more cost elifectively, notably research and experimeiitat

facilities, necessary ro keep the i}uciear option open.
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      Energy Consumption and
Cas'bondioxide Ernission iR China

           (outiixle)

      Qu Shiyuan
 Energy Research Institute

State Planning ¢omn}ission

     Beijing, China

coxtgeegea

S.Ckiait's EeeptoEkgic GrGiengSk.

(a) 'g'he Presewt Sgtw&tAgpte

(2) T'he Estfigggsticge gffEeQitggxafi£ (}ffewvgh fipt geaxgeeffe`

2.Cktigek'g Eitergy ()egesuEgggetiom geitd DegEkgitdi,

(g) Exeergy Coeeseeggagetieit Ere gekst years.

(2) Ckgptss's Esccrgy-Ecotaomy dasrfing g990--i99Sn

(3) ¢hkita's Eitergy gptSensitry,

<4) Ckgita's EgkeTgy Demakid fiit pteetwre.

(S) CRkggea's EgeesricEgy ¢gRsaggmiptgege twgix.

(6) ¢kieeR's Egeergy-Eeonoftxay git eseesuye.

3. Ckrbom dioxidie eRmigssiors stema frexgit eitergy egRggmgegioit,

(1)Xrke emEssigpt Dfckrboia digxSdie.

(2) Tke per£ewt gff caxbept dioxide emkssgeit ffyegre cekg.

(3) Tke gyowtk rkte eff Tke earbondioxide erst5ssioit.

ag, Tke ggrategies off eeptexgy dieve}opment aged eitvixoittrgMegeg pro-

gecgkege.

(S) To ggTxprove £itergy wtSXEzatioR een¢Seitcy--go suve eme?gy.

(2) Te gEMIprQve esaergy S#rwaCtwree

(3) Tg malke propeft' eeoeeomai¢ pelicies,
(aj) [fi"e make preper regtskptes agedi Agws,
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            EFFORTS TO COUNTER GLOBAL WARMING PROBLEMS
               BY THE JAPANESE ELECTRIC POWER INDUSTRY

                                Ybshimko Sttmi

        Chaiiman of 71Eie Executive Committee foi' AXLicleaf' fowet' Developfl7ent

                   71he fedeiiatibn ot'Electf7'c Pt)vvei' Companies

f. EBergy Consumption and CO t.･ Emissions in Japan

 ' Between 1990 and 1995, Japan's final energy consurnption rose by 11%, and CO :･

emissions by 8%. Unless special measures are taken, final energy coRsumption in the

year, 2010 vvrill increase 3192, over 1990, with a 21% increase in CO :-･ emissioRs, chiefiy

based on increase in the residential/commercial and transport sectors.

2. Actions Taken by Japanese Electric Utilities

 ' Japanese electric utilities have been making strong drives for CO :, reduction on both

the supply and demand sides. On the supply side, we have aimed at afi optimum

corr}binatioR of power sources, focusing mainly on nuclear power. On the demand side,

we have been developing and disseminating. equipment and systems of high energrr

ethciency.

 ' As a result of these efforts, CO ?. emissions per kWh of electric power generated (unit

COL･emissions)havedeclinedrnorethan37%between1970and1995. Thisismainly
because non-fossil energy sources have been introduced for power generation.

Especially, the introduction of nuclear power, which has a rnuch lower CO L･ emission rate

than other power sources, has strongly contributed to the reduction in CO : emissions.

3. EnvironmentalAction Plan of Electric Utilities

 ' In November 1996, Japanese electric utilities adopted the "Environmental Action Plan

by the Japanese Electric Power IRdustry" and announced efforts to achieve 20% reduction

of unit CO : emissions by 2010 from the 1990 level, which was O.104 kg- C/kWh.

 ･ Based on this Action Plan, we intend to take various actions on both the power supply

and demand sides. Ary}ong these actioRs, the promotion of nuclear power will be the

key to achieving the target because of its high contribution to CO L, reduction, while

efforts will be undertaken to ensure the safety of nuclear power. For example, to

reduce CO 2" emissiens to the 1990 level by 2010, 70.5 million 1<W of nuclear power will be

needed. This means the construction of 20 more plants, totaling 25 million kW in

capaclty.

4. Problems in Development and Use of Nuclear Power

 ' To introduce 20 more nuclear power plants, I-'A activities must be eRhanced, since

public unclerstanding and trust is a prio;- condition to public acceptance of nuclear poxNrer.

We will seek, in cooperation with the government, to expand measures to vitalize local

ai"eas xvhere nu¢lear powei' stations ai-e located, sincc) sucl'i x,iitality in areas whei'e nuclear

poy,rer already exists is aR incentive to success iR new locations.
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Ggobal Warxning Iss"e 3Rd Energy (Gist)

     Tsutomu TOICH[[, Director

The Institute ofEnergy Economics, Japan

   At the international conference held in Kyoto in December･ 1997, referred to as
COP3, legally binding targets fbr reducing greeRhouse gas emissions were established by

pardes centering on industrially developed countries, which are believed to have a great

impact on the world's energy suppiy and demand structure to be built up in the 21st

century. This is because what has sustained the modern indusnial civilization of
mankind to date, developed with the Industrial Revolution which began at the end ofthe

18th century as a momentum, has been fbssil fuels such as coal, oil and natural gas, and

even today, approximately 909!6 of the world's total energy supply is accounted fbr by

these fossil fuels. Moreover, in many developing countries which are continuing rapid

population growth and marked economic development, energy consumption is thought
certain to show a sharp increase further in the future. In order that the world continues

sustainable economic development in the future, while endeavoring to stabilize C02
emissions, therefbre, it is becoming increasingly Recessary fbr industrially developed

counuies, including Japan, to lead other countries in their effbrts to address the issue to

reform existing energy supply and demand systems from global and long-term
perspectives. In this connection, the role to be played by technological irmovation is

crucial in utilizing fbssil fuels as clean energy sources to the greatest feasible extent, in

improving electric power generating efliciency, in expediting the utilization of non-fbssil

energy sources such as nuclear power and renewable energy sources, and in advancing

highly efficient utilization ofenergy sources. Concurrently, it is believed indispensable

to revolutionize national consciousness as well as economic and social systems to have a

variety ofnew technologies take root widely in society.

   Meanwhile, with the rapid progress in globalization of many fieids of hufnaR activities

in recent years, the energy market also has witnessed growing quest fbr worldwide
deregulation and liberalization measures. In Japan, it has become the most important

energy pelicy measure how to achieve three objectives simultaneously whick Japan has

advocated so far, i.e., security of stable energy supply, revitalization of the economy

through deregulation measures, and reduction in C02 emissions, which contradict with

one another in some cases. Judging from the current conditions facing Japafi's energy

supply and demand, however, it would be difficult to achieve the targeted reduction in

C02 emissions to the 1990 level by 201O, in such a short period oftime from the standard

oflong lead times normally required in energy-related projects, without sacrificing other

policy measures to a considerable extent. Taking into accountthe far-reaching impact
ofthe global warming issue in terms oftime and space, therefbre, Japan is urged to make

utmost efforts to address the issue domestically, while discharging its international

responsibilities positively, so that international schemes such as emissions trading, joint

implementation and clean development mechanism, agreed to in the Kyoto Protocol
function properly. Japan's addressing itselfto these schemes is expected to contribute

eventually to advancing transfers of various technologies aimed at reducing C02
emissions from industrially developed countries to developing countries.
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LUNCHEON 12:l5 - 14:15
at Hall B, Tokyo International Forum

Special lecture



eeargitoeey for CgvaigzatgoR wgtk Natwre

         Frangoise Mor6chand

Visiting Professor, Kyoritsu Womens' University

[
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TUESDAY APRIL 21

SESSION2 9:OO-12:OO
"Japan's Social Transformation and Its Impact on Nuclear Energy
Development"

Japan's social system, which has undergirded the country's development for so many years,
is now experiencing strains in a wide range of areas. Japan' ese society is about to embark

on an era of wrenching transformation. A fundamental rectification of the situation is

widely regarded as necessary, especially social reforms that will bring the country into the

new era. Nuclear energy is also facing similar calls to reorganize its framework of

development at the earliest opportunity, taking the initiative in carrying out reforms that

wiIl hew a path to the new era. Viewing those changes from multiple perspectives; e.g.,

national and regional policy, public communities, industry, and the international

community; basic problems held in common will be identified, with prescriptions for reform

explored. Also to be discussed are the decision process and system to promote

eomprehensive energy policy in Japan, including the development of nuclear energy.

                                           '
Panel discussion
Discussion with the floor



Jap我薮ese　Sode重y　a重纏e　T腿r蹟i雌g　Po量溢

　　　　　　　　　　Soich量ro　Tahara

　　　　　　　　　　　　Jo魏rnalist
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jAPA]NPS SOCIAJL REFORMS ANI) NUCLEAR ENERGY

       Dr. Yuini Akimoto

      President and CEO

Mitsubishi Mateyials Coxpoyation

In the wake of the 1973 Oil Crisis, Japan embarked on a program of energy

conservation and diversification that, to a certain extent, has succeeded.

Nuclear energy is now a leading altemative source of energy, accounting for

about one-sixth of all primary energy sources and generating more than one-

third of all electric power. Despite these long-term effbrts, however, Japan's

energy supply system remains insulificient. As of 1994, Japan still relied on

fossil fuel for 57.4% of its energy needs and continued to import more than 80%

of its energy from abroad. By comparison, France (a nation which, like Japan,

has few Ratural resources of its own) was importing less than 50%. The supply

ofpeeroleum has stabilized in recent years. Asia's ongoing economic troubles

have resuleed in declining demands and lower prices, but another energy crisis

is only a matter of time. As it enters the 21st century, Japan needs to reassess

its energy security from a much broader peTspective, iR terms of both time and

sp ace.

There are two viewpoints concerning time, we can take here: the short-term and

the long-term. In the short-term view, economic, political, social and

environmental restrictions play a much bigger ro}e than resource limitations.

New energy sources like solar power are clearly not going to meet our major

energy demands, at least Rot in the short-term. Indeed, expanded use of

nuclear energy seems to be the only way we can obtain the energy we need

while protecting the environment.

In the long-term, we are faced with a major resource limitation: the drying up of

our fossil fuel reserves. We have to introduce new energy sources positively.

In the field of nuclear energy, the once-through cycle of uranium is far from

being a solution to our resource limitations. We are going to have to start

recycling plutonium in fast reactors. Developing such reactors and a suitable

fuel cycle is going to take considerable lead tirae. We must begin today; after

the energy crisis occurs, it will be too late.

Concerning the viewpoint about space, we need to have both a global aRd a local

perspectives. The economies of various nations are strongly connected with

each other as never before, making it impossible to consider the energy supply
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ofany one Ration alone. Asia's economic expansion, for example, has led to a

corresponding rise in this region's demand for energy. What's more, those

countries are even more dependent on the Middle East than Japan is; their

energy structures are as fragile as-ifnot more fragile than-our own. Ifwe

fail to consider the Reeds of Asia as a whole, the energy crisis of a single nation

may very well put the entire region at risk.

The environmental side-effects of fessil fuel consumption (global warming, acid

rain, etc.) are likewise global in nature and therefore demand a global

perspeceive. Along with bui!ding more nuclear power plants in Japan, it is

important for us to extend financial and technological assistance (for matters

}ike operatioRal safety and management of nuclear materials) to other Asian

Rations that are plaRning to develop nuclear energy programs. Providing this

support would do more than serve the interests ofour Asian neighbors. It

would also contribute to Japan's own energy security and the world's

envlronment.

We must also think about specific energy needs at the local level. Wind power,

solar power, geothermal power and other forms of renewable energy rely on

local climatic or geelogica} characteristics. We need to choose local energy

supply fittiRg to the regional characteristics between these renewable energies

and other localized forms ofenergies, such as IPPs (which make fuIl use of local

industries) aRd RDFs (which participate in local recycling elifoTts). Of course,

none of these localized forms of energy is likely to become a major source of

power, but they play an important role in helping to decentralize energy

geReration and promote recycling.
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        ABSTRACT

       Gregory Clark
President, Tama University, Japan

          The problem facing Japanese society today is not hard

to explain. To date it has been quite successful in using the values

of an earlier, immediately post-feudal era with which to progress to

where it is today. In this sense its progress resembles that of the

north European societies-England and Germany especially. But

inevitably these values begin to conflict with those needed for the

running of a large modern industrial society. England and Germany

have had over one hundred years gradually to make that transition.

Japan is tryiRg to do the same in little more than a decade.

         Worse, it is trying to do this in the middle of a severe

recession. In the process, it is making the same mistakes as the

north European societies also once made. For when a recession

occurs the natural instinct is for people to stop spending and for

governments to try to economise. But as an economist called

Keynes pointed out some time ago, in a recession it is important to

do the exact opposite. People should be encouraged to spend and

governments should do everything possible to stimulate the

economy.
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         One reason for Japan's mistake could be the example of

England and the US in the 1980's. It is true that these countries

implemented major reforms in this period - enterprise

restructuring, liberalisation, privatisatioR, smaller government etc.

But the immediate effect of these reforms was severe recessioR.

These economies were rescued from that recession by severe

currency devaiuation. Japan too should eventually undertake the

same refbrms. But that should only be done when Japan's economy

shows some signs of recovery.

         A key aspect of any recovery is encouragement for new

industries, new technologies and new forms ofinvestment. One

such industry, surely, is expanding nuclear power. Many in Japan

and the rest of the world worry about possible dangers. But people

traditionaily have worried about new technologies. Many once

feared that railways, air or car transport were dangerous or would

destroy the environment. Some even once opposed electric power.

And so on. The history of mankind is the overcoming of these

fears, and the continual opeRing of new technological frontiers.

         This is not to say there are no demgers with nuclear

power. But as with all new technologies, experience rapidly

reduces those dangers. And people need to think of alternatives.

Would we all be safer today if all transport was by horse or sailing

ship? Nuclear power accidents may cause harm to some. But coal

and oil supplied energy also have their disadvantages. They create

                         -35-



ajr pollution. Resources are limited. Every year thousands are

certain to die around the world in coal mining accidenrs. Are the

lives of these men, and the tragedy caused to their generally young

families, supposed to be less than the possible harm from nuclear

power generation? Those opposed to nuclear power need to answer

such questions. In particular they need to tell us how globai

warming can be reduced in a world that contmues to rely on

thermal electricity.
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                Love-Hate aRd Nuclear Power Stations

                         Masazumi Saikawa

                    Mayor, Kashiwazaki City, Japan

l. Didthe20thcenturymakepeoplehappy?

2. Where will humanity -- and Japan -- be in the 21st century?

3. Societyandnucleaypowerstationsaretroublinglyinseparable.

4. Yet we work to realize a mutual love, and appeal to others to understand

our effbrts.

-37-



Revolution of Society and Nuclear Power Development in Japall

                                                        Masao Takuma
                                          Tokyo Electric Power Company

I want to fbcus on fbliowing three viewpoints:

1. We can reasoRably deduce that since the Meiji Restoratlon until quite recently

 "producer logic" has goverRed tke conditions ofthe whole of economic seciety in Japan

 in order to overcome our disadvaRtage ofhaving virtually flo resources. For improving

 production eraciency, a centralized operation ofindustries, by concentrating autkority on

 selected elite groups, must have been the most effective meaRs. The syster{} of the

 busifiess world being divided into industries and protected and controlled by bureaucracy

 (the so-called "convoy system") is a typical arrangemekt designed with such intention,

 and the development of nuclear energy was not an exception. The probleins existing

 between electricity consuming and producing districts have probably resulted from this

 system in the background.

   The origin ofthe word "technology" is said to be {he ancient Greek word "atireia",

which meaRs "to reveal what is concealed". "Technoiogy" has something in common

with philosophy and art in that they reveal what is concealed in nature aRd bring it to

blossom. However, "technology" is also a creative precess through challenging
nature to force it to reveal what is coRcealed, and "technology", in that process, begins to

assume autonomous movements, inflicting serious impacts on the global eitvironment and

human spirit, it is said.

   Once the elite group in control ef some kind of technology begins to act as an

autoRomous force in a society operating under producer logic, such technology could

eventually turn out to be unacceptable to society, however #sefu1 the technology.

Maybe we need to ask ourselves if nuclear energy has not developed into a type of such

technology.

   Furthermore, we are living today in an age where "consumer logic" prevails which

requires priorky be given to costs aRd services aRd the satisfaction of customers and in a

globalized liberal economy where market principles rule. Ik such an environmefi{, what

is required of "technoiogy" is the social acceptability of the technology rather than its

usefulness.

   In this coptext, "the social performance" of nuclear technology and the elite group

managing the techRology is now being seriogsly questioned.

2. Theworldundeftheworkingsofproducerlogicisinawayasocietyofmasculineor
 patemal logic, whereas the world of cofisumer logic may be contrasted as a society of

 feminine or maternal logic. Qualities such as symbiosls to allow diversity, trust between

 people, valuation ofnature as enviroRment, mutual understaRding between producing and

 consuming societies are regarded as highly valuable today, but they cannot be fostered

 without a materRal toleration capacity.

    In this situation, the only way to successfu11y win the understanding and support of
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people for nuclear power, which may be a typical masculine and hard technology, is to

moderate the manner of appealing for the introduction of a hard technology to society,

because it is not easily practicable to replace a hard technology with some soft

technology,1ikethatforarenewableenergy,intermsofitsgsefulness. Newapproaches
diiifereRt from those used iA the past have recegtly been iA{roditced. They include

thoroughgoing information disclosure, creating informed consent and the participation of

the general public in the determination process for policies and plans.

   What is important is that the minds of the people in the elite group be directed

sympathetically toward society and nature.

3. Thepresentconditionofourcountrywhichrequiresustorelyonimportsformostof
 our natura] resources should not change in future; however, society undergoes change

 withtime. Furthermore,RewrestrictionsbeingimposedoRaglobalscale,suchasthose
 addressiAg global environmental problems could possibly furtker narrow dowA the range

 ofoptioRs available for our doraestic eAergy supply.

    WheA utility companies were making strenuous effbrts iR support of tke industrial

 rehabiljtation and assurance ofrequired energy supply for the survival ofthe 100 miIIions

 of our people after the last world war, an opportunity for the peaceful use of nuclear

 energy and nuclear power generation emerged in 1953. 0ur country prompfly joined

 with ERg}and and others in accepting nuclear energy as a quasi-domestic energy resourcc

 and undertook to develop a system of "thermal neutron reactor-reprocessiRg and

recycling of uranium resourcesvefast breeder reactor". This background has not

changed as of today. Also, we should Rot fail to notice the fact that we hold, as a

globally valuable infrastructure, techRology, human resources, and facilities and systems

capable ef instjlXng superior safety culture and high quality into products, which we have

fostered in the process of our development and industrial application of nuclear energy.

I believe the importance of this infrastructufe of ours for developing countries is very

significant when we consider the need for the resolution ofthe problems ofeRvironment

and eRergy compatlbility as we enter the 21St century. However, in this changing world

we must a}ways keep in their mind the proverb; "Substance does not change with the

passiRg of time".
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End"stRrRaA PoXcy d"xiniag tke TrawsitioR frorrmi a Crony So£iety to a Clvull Soeiety

        Yoslmort Yamaoka

Managing Director ofJapan NPO Center

Japan, in a period of traRsitioR, is moving from "a crony society" to "a cjvil society"- or, more

specifically, from a Japanese-type crony seciety te a g}obal-type civil society.

The change was triggered by the Plaza Accords in 1985 and the resv[lting sha]rp appreciation of

the yen, which caused Japanese maRv[facttmg indusinries, including auto and electric-

appliance makers, to lricrease their investments in the United States and other countries.

Industries that had been protected by the Japanese crony-society structure were then faced

squarely fox the first time with the rigorous demands of a civil society. And, by and large, they

acquired the Civi1-Society-tzype management experience needed to survive.

Dtmg the same period, however, industnes that were focused on the domestic market

remained protected by the crony system, and saw their strengths further sapped in the so-

called bubble economy. A series of bankruptcies beginning }ast year aRd contintmg, and the

coming to light of numerous cases of collusion between public ocaciais and the private sector,

demonserate clearly the Reed to complete the conversion to a civil-society-type management

structure. Not merely industry, but the who!e of society, is obliged to fuIly make the change.

This is symbolized by the NPO Act-the Nonprofit Organizabions Act-which became law on

March 19. 0riginalty called the Act to Promote Citizens' Activities, it was proposed by

members of the E[ouse with a "peop}e power" background, with the alrn of simplitying the

procedural mechanism by which citizens' organizations can become jun' dical persons. Its d]rect

effect wilL be little more than ehat; its potential signi£icance is greater, in that it breaks through

-however slightlywwthe jiwidical-person wall in the Civil Code, which ibself came into effect

exactly 100 years ago. The law also contains the requjrement that such organizations

becoming juridieal persons release information on their activities. 'IIhis will contribute to

general transparency and help nonprofit organizations avoid various bureaucratic pitfalls -- an

essentia} condition in the shift] from a crony to a civil society.

Althoiigh I am a layman in the nuclear field, I believe the nuclear industry, too, is fuiding itself

newly ehallenged in the circirmstances of the societal shift now in progress. I hope to discuss

ehis matter with the othey panelists.
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PUBLIC TALKS 14:30-17:OO
"Energy and Nuclear Power - What Are Problems?"
at Recepeion Hall, Tokyo lnternational Forum

Some 92% of Japan's C02 emissions stem from eRergy use, and COP3 has committed the

country to make a 6% cut in its greenhouse-gas emission levels by the year 2010 compared

with 1990 levels. It is a pressing issue fer resource-poor Japan to maintain a stable supply

ofenergy while erying to meet its commitments. This forum will focus on the problem of

energy supply and demand from the public's perspective, offering a venue for the exchange

of opinions on the nuclear power's role, and the ways to promote it. As several measures

have already been instituted to enhance information disclosure and the transparency of

the decision-making process since the sodium leakage at "Monju", participants will be

asked to give their evaluation ofthem so as to effbct better consensus-making in the future.
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YOUNG GENERATION'S FORUM 17:30-19:30
"What Needs To Be Done Now for Nuclear Energy's Future"
at Reception Hall, Tokyo Intemational Forum

The development ofnuclear power in Japan is suffering from a situation ofpublic rnistrust,

owing to a series of mishaps in its execution. Nevertheless, nuclear power still retains the

strong potential of being an energy source that can contribute to human society well into

the 21st century, because of its relatively few resource restrictions and the light burden

that its generation places on the environment. To ensure that nuclear energy continues to

ofEer such potential in the coming years, new perspeetives and outlooks must be adopted

over a wide sphere of development-related areas. This forum will take up eoncrete and

constructive proposals submitted by young people, as they will be the leaders of society in

the first part of the next century. A free exchange of opinions will be welcomed among

forum participants, encouraging a consideration of the futture shape of nuclear energy,

including various problems facing R&D today.

Presentations and discussion

'
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SESSION3 9:OO-12:OO
"Nuclear Fuel Cycle: Review in the Long-term"

The plans by industrialized nations for the nuclear fuel cycle call fbr the completion of the

whole program by the early part ofthe next century, when final storage will begin ofspent

fuel and high-level radioactive wastes (HLW). To that end, a variety of R&D efforts are

vigorously being carried out. While refiecting on recent changes in the situation, this

session will examine the results of specific R&D effbrts to date, as it has come time to

discuss the ways each should be advanced in the future from a long-term perspective. The

activities of a number of countries will be reviewed, as participants explore the various

options open to the nuclear fuel-cyele plan. A reexamination will also be made ofthe ways

R&D programs are being advanced to devise flexible back-end measures.

Panel discussion
Discussion with the floor



The back-end ofthe nuclear cycle :a summary ofthe situation in FraRce

                           Claude MANDIL
               General Director fbr Energy and Raw Material

            MiRiswy ofEconomy, Finance and Industry - FRANCE

France's policy regarding the back-end ofthe nuclear cycle has now reached a partict}lar level.

Large industrial investments have been made and are now operational, while research

programmes are being implemented in preparation of the future, and in panicular for the

decisions due to be rnade iR 2006 concerning management oflong-life radioactive waste.

11A hi hl - erformin aRd consistent industrial tool

France's network of nuclear power plants includes 57 operating reactors. France opted for the

reprocessing-recycling approach and is equipped with the corresponding industrial capacity :

- the reprocessing plant in La Hague ;this site also works to meet the requirements ofJapanese,

Gemian, BelgiaR, Dutch and Swiss electricity supply companies;

- the MELOX plaRt fbr the production of mixed-oxide fuels (MOX) ; this site supplies both

dorflestic and export markets. New investments will enable the plantto produce fuels for

boiliRg water reactors ;

- the number of MOX reactors in France is increasing and could reach 28 in years to come.

2/Research roarammesin re arationfbrthefuture

In liRe with the December 30, l991 Law which defined a democratic aRd transparent process,

France has conducted intensive research on management of high-level radioactive waste in

three key areas :

-separatlon-transmutatlon;

- study of imdergrouRd disposal in deep geological layers, particularly by the setting up of

underground laboratories ;

- surface conditioning and storage.

The aim ofthis research is to allow ParliameRt to rnake decisions in 2006 regarding the future

of this waste.

The Govemment recently reaffirmed its cornrnitment to continuing the research on these three

key areas (press confereRce given by the Minister of Economy, FiRance and Industry on

February 2, 1998).

As far as the first area ofinterest is concerned, research into traRsmutation will be continued,

despite the decision to shut down SUPERPHENIX permanently, notably because of the
relaunch ofPHENIX and thanks to intematioital cooperation.
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As for study ofunderground storage, three potential sites have been identified for the building

of underground laboratories. The Government is expected to decide on which sites are to be

chosen (at least two) in the next few weeks.

Lastly, research in the third area will be stepped up : the funding allocated to the programme

will increase by 15% in 1998 and again by 209x6 in 1999.

Overall with these research programmes, France could usefu11y pursue its programmes for

international cooperatioR, particularly with Japan.

pmtlAfl bl tt

The Govemment wished to ensure that the decisions already taken concerning the back-end of

the cycle were sufliciently consistent, and asked M. MANDIL aRd M. VESSERON, director iR

the French Ministry of Environment, to make sure that the strategies implemented by the

various nuclear operators would not result in a stalemate.

Some ten scenarios likely to be implemented up to 2050 were studied, from direct storage to the

most sophisticated reprocessing and incineration. It was felt that no irreversible decision -this is

a decision ruling out a particular scenario- had to be made until 2006. M. MANDIL and M.

VESSERON advised to carry on with implementing the current flexible strategy until 2006,

namely to continue research in the three key areas defined in the 1991 Law, and, in industrial

terms, carry on the reprocessing and recycling ofmost ofthe spent fuel.

The interim report is currently being studied by the Parliamentary Office for the Assessment of

Scientific and Technical Choices.
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Seefilmlffifkgeffy $ff Pifesepmeatfi$ge

         In-Soon Chang, Ph.D.
               President
Nuclear EnvironmeRt Technology Institute

    Korea Electric Power Corporation

     Nuclear power is the major source of electrieity in Korea and handles the base load

generating more than one third of the country's electricity. The planned expansion of this nation's

nuclear generating capacity is an attempt to curb the increasing dependence on fossil fuel imports.

However, proper treatment and disposal of radioactive waste have been a national concern.

Various state-of-the-art volume reduction technologies have been adopted to reduce low- and

intermediate-level radioactive wastes(LILW) from power reactors. Based on experience and

technology accumulated through the constraction and operation of domestic nuclear power plants

for the past several decades including the introduction of the Korean Standard Nuclear Power Plant

(KSNP), the Korea Electric Power Corporation (KEPCO) is implementing the national radioactive

waste management preject. A disposal facility for LILW will be in operation in about 10 years

from now.

     The national acceptability of a particular back-end strategy depends on Government

demonstrating a long-term comrr}itment to nuclear power and providing a clear environment of a

chosen strategy. In the context of the nation's primary objective to improve energy security and

sustain economic development, the two priorities are energy conservation and protection of the

environrr}ent. The national policy on the long-term management of spent nuclear fuel is to wait and

see for the time being. As regards direct disposal, it is observed that despite the comparative

novelty of the technoiogy involved and potential problems with regard to its public acceptability,

this route currently commands substantial intemational support. To date, however, there has been

no commercial scale operation of direct disposal facility of spent fuei or high-level radioactive

waste(HLW). In the inean time, to provide flexibility in spent fuel management, MOX fuel

utilization through international cooperation might be considered. Spent fuel wiil be stored until a

decision of direct disposal or recycle will be made.

    The major issues to be addressed in relation to direct disposal ofspent fuel concem the means

by which man and the environment can be adequately protected from the harmful effects of waste

in a way to minimizes transfer of responsibility to future generations. These problems should be

resolved by R&D. R&D on deep geologic disposal has been conducted by relevant research

organizations in accordance with a long-term plan established by the Korea Atomic Energy

Coinmission. Basic research program on the following four areas have been continued:

performance assessrr}ent and disposal systefn development, geoenvironmental study, engineered

barrier development, and radionuclide migration study. A joint research prograrn for the

development of DUPIC (Direct use of spent PWR fuel in CANDU reactors) fuel cycle technology

is also being conducted in partnership with Canada, USA and the IAEA.
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                  Nuclear Fuel bycie Back-enct Poficly in GerTnafty

                   Helmut Engelbrecht, Preussen Electric Co., Gerrnany

Frorn the very beginning of nuclear industry in Germany up to today the nuclearfuel cycle back-

end was always in the focus of public and political interest. Due to the changing attitude towards

nuclear issues, strategic long-term approaches to provide closed fuel cycle services failed and

altemative solution had to be developed. With the increasing competitive pressure on electricity

generation, in future, only corrimercially attractive technics aRd services wiil have a chance to be

implemented. The challenge to Gerrr}an nuclear industry is to Iook for new or at least economi-

cally improved fuel cycle procedures without endangering the established industry routine.

lnternational co-operation on fuel cycle issues, we trust, will help to give nucleargeneration a

successfulfuture.
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"Nuclear Fuel Cycle: a Long-Term Point ofView frem 3apan"

                         "Ibshiaki Enomoio

Director and Deputy Executive General Manager

                    Nuclear Powef Division

                & Engineering R&D Division

              rlbkyo Electric Power Company

g, Recent N"clear Power Generation in Japan

      Nuclear power generatioR IR Japan now amounts to a iotal of52 plants with an aggregate capaci{y

  of45,e83MW, generatingabout35%oftheto{alelectricitydemandin{hefiscalyear1996. its
  teclmology is reaching the stage of maturity.

2. The Significant Rele ofNuclear Power Generation To Date--Benefit ofthe Light Wa{er Reactors

      "lhrougli developing and maiR{aining light wa{er power plants on a significaRt scale uniil fiow, Japan

  has erljoyed benefits from acquiring bargaining power oa irmports of fossil fuels, and as a result, it has

  res{rained the escalation iR the cost of fossil fuels.

     As a comsequence of the dissolutiofi of {he cold war and the ecollomic globalizatio4 the strategic

  significance of energy resources is less tafigible even though temporarily while the corrtpeti{ion between

  di£fl2reR{ energy resources is intensifyiRg.

3. The Significant Role ofNuclear Energy in Future - Benefi{ of 'Ilechnical Innovation

     We can defifle the benefit of having developed and maintained the light water reactor up to date as

  the rfterit gained from "the fust stags) of maclear energy developrrzent". The nuclear pewer, bowever, will

  have rmich greater potential capability, if tecllltical innovation ls made in feature exploi{ing iis

  charac{eristic nature of high energy density. if we think of our future, the iimpertance ofthis potential

  capability of nuclear energy wi11 not diminish even after ligh{ water techiiology has ma{ured. ln order to

  fu11y exploit {his grea{ potential of miclear efiergy, our long term efibrt towards "{he secofid stage of

  Ruclear energy development" is required.

4. Tovarard Future Nuclear Energy Pevelopment

      rhe irr}portant points in the second stage development e£fbrt are {he further ei}lianceirK)Rt of its

  economies afid the broadening ofthe range of nuclear energy development programs.

     Wlien we consider the global conditions surrounding nuclear energy today, i{ seems lengor time can

  be ati[brdable for such developrrtsenis. Accordifigly, it seerns irnporta#t in the second stage of nuclear

  erergy development to establish flexible stra{egies not bound by {he course of developmeni so far

  piirsueq as well as carefu1 analysis and observaiion of future energy market tendencies.

     While Japan has set technology development as oRe ofits mainlifle national policy, ifwe extrapolate

  the current {rend of globaliza{ioR ofeconomy, it is imprtant to promote {echnical developnreR{ through

  in{emational cooperatiog anG wi{h {hose, to develop {echnologies that can be applied in many places

  around the world. Nso i{ can be poin{ed out that it is imprtant {o survey solutions to other

  interna{ionaily commn issiies under in{erna{ional cooperatiofl.

      Suck technical development progtams fieed to be advanced steadily aiid solidly from a long-term

  poifit of view. This, on ihe other kand means that such developirzeni process is not subject to the

  scrutiny of !he market mechanism. Tkerefore, it should be esseniial for the souRd advaitcemen{ of

  tecmical development programs to have continuous scrutiRy wl{h uncomprorr}isiRg eyes, including by

  third pardes to assure tha{ {he pregram is belng perforrrx)d ratioRally and eC(lcieptly. in order to stand at

  the frontier of technical development, it is necessary to ins{itu{e a frairzework that ceuld reorgai}ize

  technology developrncnt, if it should be needed through contiRuous iechiiical evaluation.

     The public sector, including the govermireirt, is looked !o actively participate in promoting a

  symbio{ic rneasures with society, as urgently demanded by local society around nuclear installations, as

  part of an iixportant energy policy, ig addi{ion to the iirrportaki role it plays as the core to advaace

  development of big science.
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Spent Feeee maesesesgeneeM

                      by

          Dr J17Zlllam L J17Zlkinson

Preslden4 Britlsh Nuclear indust7 y Foium

ABSTRACT

The two options for managing spent nuclear fuel, namely, repk'ecessiitg with recycle of

plutonium and uranium aRd direct disposag are discussed based on experience in the UK.

The reprocessing option is well proven. It is available now and operating well under

international safeguards. Direct disposal may prove to be technically feasible in the future.

The ecoltomic differences betweeR the two are likelyto be small and likewise the

environmeRtal impact. So far as public acceptability is concerned the main issue is the

geological disposal ofradioactive waste and this is common to both options. Long term

sustainability is a key issue and only recycling can achieve this.

The choice between the two will depend on many factors and utilities may come to different

conclusions depending on the individual circumstances at the time. Both options are likely to

be pursued in parallel over the coming years. It us unlikelythat new developments will have a

significaRt impact on spent fuel management policy, at least in the medium term.
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SESSION4 13:30---17:10
"Advanced Technology and Nuclear Energy: Progress and Prospect"

In the past half century, nuclear technology has advanced dramatically at the same time it

has mutually interacted with the development of advanced technologies in other fields. The

progress of nuclear technology will not only lead to the expansion ofthe use of nuclear

energy, but is expected also to contribute greatly to the advance of other scientific fields

and industries, besides improving our living standards. It is thus particularly important

for Japan which has pinned its future on the creation of science and technology always to

maintain a stance of actively engaging in the development advanced fields, with nuclear

technology serving as a locomotive of growth fbr science and technology in general. This

session will review the process by which nuclear energy has developed in concert with its

interaction with other advanced technologies, looking at specific examples that high}ight

the special characteristics of nuclear technology, and will also Iook at the present and

future possibilities. Short film/video clips will be presented, along with explanations. Also,

the role ofradiation long interrelated with human being will reviewed in this session.

Panel discussion
Discussion with the floor



Tke DykagffRfics of Scffegece twd Teckeefiegy Devegopgcraeeg

         [S]gwardi gke 2Rsg ¢egetwffy

                    by

              esuatrkio Kedama

   Professor of Science, Technology and Policy

             University of Tokyo
Research Center of Advance Science and Technology
   Komaba 4-6-1, Neguro-ku, Tokyo 153-89e4
        kodama@rcc.rcast.u-tokyo.ac.jp

Abstract

  The cumulative natutre of technological advance has been described by R.Nelson Emd

S.Winter as following a natural trajectory: today's research produces successfu1 Rew

technology and the natural beginning place for tomorrow's searches. They discuss a

"neighborhood" concept of a quite natural variety: once a system proves to be a success, it

is possible only to make minor changes.

  However, a set of technological possibilities sometimes consists of a Rumber of

different classes of technology. Within any of these classes, technological advarice may

follow aparticular trajectory. At any given time, all R&D may be focused oR one class of

techRologies with no atteRtion paid to other classes of technologies. These path

dependencies, which are often involved in techRology development, indicate the

possibility that the system will lock into paths that are not globaily optimal. This might be

an effective theory for discussing how to get out the stalemate that seems to be occurring
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in the Japanese nuclear development, especiaily in the FBR(Fast Breeder Reactor)

program.

  The conventional policy discussion has been framed around what is called a pipeline

(or linear) model of innovation: i't follows a process of research, development, capital

investment, production, and distribution. Our review of the history of high-tech

development will reveal that the leadifig innovators at each stage came from different

industrial sectors while collaborating in joiRt research across industry boundaries.

Furthermore, each time a change in leaders occurred, dramatic improvements in

technological developrnent were made. Therefore, the innovation process should be

thought of as multilayered. In this multilayered structure, chariges in leaders could be

taken to mean that leaders move from ar} innovation process in one industry to a new

innovation process in a different industry, solving technological problems as they go.

The innovatioR process, then, becomes a spiral innovation model with three-dimeRsioRal

cycles.

  The essential feature of this innovation model is the one-to-one correspondeRce

between technological approach and industrial sector. Each industry tries to solve a

problem using specific technological competencies accumulated in its industrial sector.

Therefore, the high-tech R&D process is interindustry competition, instead of

interfirm compe£ition within a given industry. Indeed, J. Utterback collected and

complied the combiRed sample coRsisted of 46 discontinuous innovations, of which 26

are product discontinuities and 20 are process discontinuities. He finds that nearly one--

quarter of the 46 innovations come from inside the industry (12 out of the 46 cases),

while the remainder -- a 1arger majority (27 out of the 46 cases) -- come froin outside the

industry. All of these imply that the interindustry competition might be effective in

unlocking the trajectories that are not globally optimal.

   However, the interindustry competition is a necessary condition for this unlocking, but

is not a sujYicient condition for bringing us to restart following a new trajectory. In this
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regard, we caR draw some lessons from the experiences in the high-tech development.

Recent iRnovations in mechatronics and optoelectronics make it more appropriate to view

initovation as the jusion of different types of techBology rather than as a series of

technical breakthroughs. Fusion means more than a combiRation of different technologies;

it invokes an arithmetic in which one plus one makes three. In the future, we will see an

enhaRcement of fusion beyond the manufacturing. The idea of ITS (Intelligent Transport

System), for example, will not be realized without fusion in a societai system iBvolving

both the transport infrastructure and iR(lividual transport commodities developed by

private companies. Moreover, the nuclear technology developmeitt is not just a big

science preject, but eRtails a large and complex system development. In addrdon, it is

destined to construct a self-sustained, autonomous, af}d closed system involving a carefu1

management from fuel supply, power generation, through reprocessing of the spent fuel.

ConsideriRg this insurmountable tasks waiting us ahead, we need notjust construction of

a societal system, but what I cal1 "policy fusion" is an absolute necessity.

  In conclusion, the enhanced fusion in several areas will become a major source for

inRovations in the comiRg 21st century. Since fusion implies cooperation, it is

diametrically opposed to the interindustry competition. An intrinsic process of navigating

us to a new trajectery, however, involves a dynamic interaction between the two

concepts. This creation dynamics should be a key coRcept in the next century toward

realizing a synergy between nuclear development and high-tech development.
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         Computers, in relation to Atomic Energy

                      Shojiro MATSUURA
             Japan Atornic Energy Research Instltute

      Atomic energy based on nuclear science and technology, by definition,

falls within the category of quite a comprehensive nature ranging multiple

diciplines. Accordingly, developmentin the atomic energy R&D takes so-to-say

a spiral course that once progress occurs in ce rtain individual fields of science

and technology etherthan the atomic energy, it evokes and prornpts anQ'ther

development in the atomic energy, and vice versa.

      One good example of this interactive process between the atomic

energy and otherfields is thaiwith the computertechnology. Both cornputers

and the atomic energy, born nearlY at the same point of the human history,

have, from the very beginning, worked as the driving force to one another.

      In this review the speaker presents the hi$tory of the interactions

between computers and the atomic energy with theirspiral evolution by three

periods of time, i.e.;

(1) the first period, from fi960's through G980's, in vvhich nuciear R&D

organizations played an aggressive role forthe development of computers,

and the progress in the solid state eiectronics brought the explosive

computational capabiHties available to mankind,

(2) the second period, the decade of 1990's, in which nuclear R&D

organizations became to adopt, as their powertul means, real-time andlor

large-scale computations owing the advent of high performance computers,

and

(3) the third period, through present, in which nuclear R&D organizations are

proceeding into the new era of advanced computational science and

engineering based on the abundant capability of massively parallel

computers.
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      Using the research results made by the Japan Atomic Energy

Research ln$titute, Power Reactorand Nuclear Fuel Development Corporation,

Central Research lnstitute of Eiectric Power Corripanies and others, the

speakeriBtends to illustrate the spiral evolution of cornputers and the atomic

energy technologies.
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  Nuclear Technology towards the 21st Century

   ' Advancement of Nuclear Technology -

                 Hiroshi Machiba

General Manager, Nuclear Energy Systems, Toshiba Corp.

I. Preface

   Commence of commereial operation of ABWR brought a new epoch iR nuclear

 technical development and hereafter ABwa plants will be coRstructed as a

 standayd of BWR. So, firstly the developed technology in ABWR and the technical

 developmeltt of ABWR ll towards future will be explained as an exainple of

 advancement of nuclear technology. Secondly advancement of nuclear engineering

 will be explained, which aims at the cost reduction of plant. Finally developed

 technology ofpreventive maintenance using automatic equipments will be shown as

 a sample ofadvancement of technology in the operating plant.

2. Completion of first and second ABwn p}aRt and its Developed Technology

   Tokyo Electric Power Company's Kashiwazaki-Kariwa nuclear power plaBt unit 6,

 which is the first commercial ABWR plant in the world, and unit 7, which is the

 secolld one, started the commercial operation respectively on Novernber 1996 and on

 July 1997. ABWR's goal of development are improvemeR£ ofsafety & reliability,

 improvement of operabi}ity & load following capability, reduetion of costs and

 reduction ofoccupational radiation exposure. Now the operating ABwn shows the

 more excellent performance than expected. Moreover further technical development

 for the futuxe ABwn ll plant are now under study.

3. Advancement of Nuclear Engineering

   Advaneement of Nuclear Engineering aims at OPreparation of standard data

 base of ABwn as latest Bwn standard and @ Electric information exchange

 between plant maker, vender and utility. The former aims at increase ofefflciency of

 plant construction by standardization ofiRformation and its purpose is preparation

 ofstaRdard data base based on construction experience, managernent ofinfbrrnation

 structure and standardization and computerization of work process. The latter aims

 at increase ofefficiency of plant construction by the eimely and accurate information

 exchange in electric form. In future it will be deve}oped to e}ectric information

 exchange wieh the administrative agency to perform the efficient permission of p}ant

 construcelon.
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4. Technical Deve}opment considering the extended term of}ight water reactor

   Extension oflife ofoperational nuclear plant is important,because ofthe extended

 term of light water reactor and the difficu}ty of having a new nuclear site. Recently,

 stress corrosion crack of reactor shroud was discovered in aged Bwn p}ant in Japan

 and the other countries. So, it was expected to develop method of work to exchange

 the reactor shroud for one with higher corrosion-resistance materials. Therefore, the

 reactor shroud exchange method which key technologies are remotely controlled was

 developed and app}ied it to nuclear plant.
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The Status Quo of Medical Technology Using Radiation
                    Yukio Tateno
               Senior Research Counselor
     National Institute of Radiological Sciences, Japan
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(Jitaqese Russiait [Rreehitogogies ReEated to NucRear Eitergy

       (Sergey dykov, Deputy Ilbeecutive Director

 ofinternational Science and Tlechnology Center, Moscowf

Infi-estce efNuclear Eendustry oR the Other Branches ofRassian EcoRomy.

  Due to the historical peculiarities of our country development, the creation of nuclear industry was

first of all linked to the development of ftuclear weapons. Under the extremely hard economic conditions

immediately after the end of the second world war the large scale activities were started aimed on the

emerging ofcompletely new industry branch starting practically from zero level.

  The priority of such political incentives as willing to obtain new type of weapons inay, perhaps, be

unattractive from the paRhuman point of view, but now I want to step apart frem initial motivatioRs and

to analyze the situationjust from the economical point ofview.

  The science, formerly always suffering from the lack of funds aRd supported mainly by the rich

sponsors and minor govemment support of universities, suddenly found itself in the unique situatioft

where at its disposal appeared significant material resources and the almost unlimited support was

granted from the upper political level.

  UnfbrtuRately, the recognition of the seience's ability to be a real source of economical prosperity by

itselg came to main business organizations much later than unique power of science was recognized by

politiciaRs. Thus, first real significant investments iRto science were made mainly uRder the strong

political motivations.

  The results appeared to be remarkable. Besides solving the "major task", it became Recessary to solve

"on the way" a great number of supplemeRtary problems not directly related to nuclear science and

technology. This "side-tasks" by themselves proved to have enormous internal potential capable of selfl

sustainiRgdevelopmentand extremelyusefulfbrother,non-nuclearapplicatioRs.

  The most impressive examples of such developments may be the emerging of computer technologies

initially oriented just on solviRg weapon design problems. Now it is impossible even to imaging the

everyday life of any ordiftary citizen without computers or at least calculators. The other example was

the necessity of creating industry capable of producing adequate measurement altd control
instrumeRtation. This led to the development ofvacuum and semiconductor technelogies that formed the

basis for the further commercial applications resulted in the modern boom in industrial aRd home

television, electronics, etc. The need fbr new chemical processes invelving unusual aggressive and

exotic media gave a rise to the material science. Even such branches as medicine and geology, mining

and construction were greatly influenced by the "fbrced" progress in nuclear iRdustry.

  Even the electricity power production on nuclear plants itself was essentially the "byproduct" of

plutonium production both in R"ssia and US. In this area we evelt have a sort of a paradox because in

case if nuclear reactors would be designed initially for the purpose of power production the fiRal

concepts might be with high probability very different from the standard contemporary designs. In

particular, the uranium-thoriurc fuel cycle have in many cases serious advantages in comparison with

present uranium--plutonium staRdard inherited from the weapon era.

  After the impressive demonstration of efiiciency of serious investments in science its power became

evident already fbr wide business circles aRd for politicians already without any connection to the initial

defense tasks. Thus, the nuclear industry became the "birth point" fbr many scientific technological and

industrial applications that are now stand firmly on their owR feet and their nuclear origin not so obvious.
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Tke Examgipges of Naxcgear Regated Techito]ogies Emg!p]eEitented in ]R]F.

  In Russia all nuclear related technologies were initially developed iR frame of Minatom structure (the

previous narne ofthe AgeRcy was Ministry of"middle machine building"). All activities in this branch of

industry were completely funded by the state budget. The majority of supporting infrastructure was

also incorporated into the Ministry.

  The number of different technologies developed in frame of Minatom activities is too large even for

simple listing of them. I would like just to describe few of them. Some of the technologies will be

illustrated by video materiais prepared at the marketing ofEice of Minatom, the others will be just

mentioned.

  Russian Federation was the pioneering state in the development of nuclear powered fleet. The

geographical layout of Russia made it extremely important to have the possibility of using Arctic Ocean

as a route for suppiying Siberian and Far East regions. The role of nuclear icebreaker fleet for providiRg

such a possibility can not be underestimated. The natural continuation of the nuclear fleet development

was the emerging ofthe coRcept of floating nuclear power units for energy supply at the remote locations

where the construction iitfrastructure is absent and long power supply lines are not economically

beneficial.

  The otker example that may seem to be rather far from nuclear origin is the development of

superconductivity technologies. The way of superconductivity utilization from pure laboratory
applieations to large scale industrial implementation was defined at initial steps by the necessity of

production ofhigh power magnets fbr particle accelerators. The majority ofteclmological developments

in this area in Russia are now concentrated in the Institute of Inorganic Materials named after

academician Bochvar. This is the leading Minatom Institute dealing also with fission material
technologies and waste disposal schemes.

  One ofthe important civilian outputs from the military branch ofnuclear energy research became the

development of precise explosive technologies. Now the specialists from Russian military research

centers (Sarov and Snezhinsk) are capable of providing services in such unique areas as explosive

destruction of outdated buildings, reinforced concrete basements; precise cutting of large metal

constructions (ships, submarines) by the so-called "cord-explosive" technology; efiiective borehole

drilliRg with explosive perforators, etc.

  Development of complicated chemical processing plants besides other innovations required

application of di£ferent filtration procedures, sometimes in a very unusual conditions. One ofthe results
of such motivated research was the creation as a separate task production of a variety of filter materials

and devices. This materials include the range from the fabric filters fbr personnel protection against dust

and aerosols up to ceramic filters fbr aggressive media and nano-filters based on particle induced micro--

holes in dififerent thin films.

  The self-sustaining production brunch is now the manufacturiRg of radioactive sources for the large

range of scientific, technical and medicine applications.

gS'rcC aRd Rew technolegies.

  Global changes in the fbrraer Soviet Union led to the qualitatively new situation in the funding

conditions in scientific organizations. The governmental programs of scientific development were

dramatically reduced and a large number of scientists, first of all in defense oriented research

establishments experienced sharp reduction of governmental funding. At the same time the development

of private business in CIS had not reached the point when corporations are able to develop long term

scientific programs driven by potential commercial interest.

  The potential risk of"brain drain" ofthe scientific and technical specialists from the defense related

areas was the major motivation for establishing in Moscow of International Science and Teclmology

Center (ISTC). The Center was established in 1992 by signing the intergovernmental Agreement by

initial Parties: European Atomic Energy Community and European Economic Community; Japan,

RussianFederationandUnitedStates･ ww72-



  The main goal of the

science and technology
institutioBs and facilities

and Georgia.

ISTC as defined in Agreement is to develop, approve, fiftance, and monitor

projects for peaceful purposes, which are to be carried out primarily at

located in the Russian Federation and if interested in other states of the CIS
                               7)

The objectives ofthe Center shall be:

  e To give weapons scieRtists and eRgineers, panicularly those who possess knowledge and skills

     related to weapons of mass destruction or missile delivery systems, in the Rgssian Federation

     and, ifiitterested, in other states ofthe CIS aRd Georgia, opportuRities to redirect their talents to

     peacefu1 activities;

  e To contribute thereby through its projects and activities: to the solution of national or

     international technical problems; and to the wider goals ofreinforcing the traRsition to market-

     based economies responsive to civil needs, of supporting basic and applied research and

     technology development, inter alia, in the fields ofenvironmental protection, energy production,

     and R"clear safety, and ofpromoting the fiirther iRtegration of scientists of the states ofthe CIS

     and Georgia into the international scientific community.

  Now, on the sixth year of its existence and after almost five years of actual operations, ISTC is a

mature intemational organization with unique experieRce in managing R&D prejects in CIS countries.

The Center supperted projects eajoy tax･-free status within CIS and have exemption from customs fees.

More than 280 CIS institutions and about l7000 specialists participate now in ISTC projects at different

levels. The overall funding has reached $l60M aRd the number ofsupported projects exceeds 540.

  Among unique features of ISTC projects are direct paymeRts to individual preject participants, full

transparency of any preject activities even at the closed sites within Minatom. During past years ISTC

involved as funding Parties Sweden, Finland (now acting withiR European unioR), Norway, aRd Republic

ofKorea (now finishing accession procedures). CIS countries participating in ISTC prejects now include

besides Russia also Kazakiistan, Belorussia, Kyrgyzstan, Armenia and Georgia.

  IRitially ISTC was completely relying on funding from governmental sources, but now the Center is

actively developing PartRer program aimed on the attraction of private and other funds from entities

interested iR establishing business relations with CIS countries. In case of projects consistency with ISTC

goals and objectives the CeRter may provide Partners with its uRique infrastructure adjusted to the

specific local conditions of CIS and that have proved its efflciency during more thaR four years of active

operatlons.

  The completed ISTC projects (Row it is about 4e of them) give an examples of successful
development of new technologies in the areas of environmental moRitoriRg and remediation, safety of

Ruclear reactors, production of stable isotopes and others. At present stage ISTC may be considered as

almost ideally adjusted infrastructure in CIS fbr the promotion of international R&D works at the pre-

commercialization stage.
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[E]ke Rgge off Radigntggge gx gke OrggRit tsgedi EvgReegggee ifff Lgfe

Mitsuhiko AKABOSHI (Research Reactor Institute, Kyoto University)

 Kyoto University Intemational Conference on "The role ofradiation in the origiB and evolution of

life" was held on lt-5 March, l998 at Hotel Sanrowte Kanku.

The intent ofthe conference is described below. IB the present report, the substance ofthe conference

will be outlined together with the histrical review efthe research activities associated with erigin and

evolution oflife

   After the pioneering work by Miller and Urey in 1953, a great number of studies onthe chemical

evolution and origin of life have been carried out using a variety of energy sources, such as electric,

heat, ionizing, shock wave, ultrasonic, ultraviolet, etc. These eBergy sources are widely distributed

through out the universe and on the Earth. Energetic UV-rays induced chemical changes in the upper

atmosphere while those less energetic are able to reach the surface layers of the primitive oceaR.

Close to the earth 's surface, electric discharges in the atrriosphere synthesized a variety ofcompounds

which could be protected from further degradation iB the atmosphere by rainout processes. Heat from

volcanos has been usefui both for chemical reactions in the atrnosphere as well as on peripheral lava

surfaces. Ofprimary importance fbr efficient chemical synthesis is the specific action ofa given type

ofenergy, not its abundance.

   Ioniziitg radiation was probably widely distributed oB the early Earth and might iBduce synthesis

ofthe organic molecules needed forthe chemical evolution afld origin oflife. Once life appeared on the

Earth, ionizing radiatioit rr}ay have produced mutations Ieading te a more rapid diversification oflife

forms in the Precambrianera.

   The number ofstudies has been limited directly testing the possible role ofionizing radiation on

the chemical evelution and origin oflife, mainly because of experimental difficulties. In recent years,

however, there is growing evidence ofthe irnportance ofioRizing radiation in the origin and evolutioR

of life. The main objective ofthis conference is to stimulate activity in this field and to gather

specialties of all disciplines to critically evaluate the possible role of ionizing radiation on the origin

and evolutioR oflife on the Earth and beyond.

  The organizing committee is expectiRg an exciting exchange of ideas among the participating

scientists. Those interested in obtaining further information concerning this riteeting should contact

         Professor Mitsuhiko Akaboshi (Research Reactor Institute, Kyoto University)
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Speakers，　and　PanelistsShort　Biography　of　Chairmen



MeeeRbexs of the ?rograes} Cogsuimrgittee for tke 31sS 3Agpt AitituaP Ceitference

ChaireeAait: HiroyukiYoshikawa

Memi}be¥s: Ryukichilmai

              Hitoshi Kume

              Shojiro Matsuura

              Toshiki Miyamoto

              Tokunosuke Nakajima

              Tomio Sudo

              Yoshihiko Sumi

              Atsuyuki Si}zuki

              Kazuko Tamura

              Katsuya Tomono

Observers: Tsutomulmami}ra

              Tomihiro Taniguchi

Professor Emeritus, University of Tokyo

Professor, Kyorin URiversity

Professor, Chuo University

Vice President

Japan Atomic Energy Research Institute

Chairman

Nu,clear Energy Steering Committee

Japan Electric Manufacturers' Association

Former Professor, Chuo University

Former Mayor of Tokai Village

Chairman

Corrimittee for Nuclear Power Development

Federation of Electric Power Companies

Professor, University of Tokyo

Senior Writer and Editorial Writer

Kyodo News Ageltcy

Executive Vice President

Tokyo Electric Power Co.

Deputy Director General

Atomic Energy Bureau

Science and Technology Agency

Deputy Director General

Agency ofNatural Resot}rces and Energy

Ministry ofInternational Trade aRd Industry
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Soichi lijima

Date of Birth: November 28, !922
Academic & Professional Career:

1946 GraduatedinMedicineatNagoyalmperialUniversity
1947-52 StudiedpathologyatpostgraduatecourseofNagoyaUniversity
1961 ProfessorofPathologyatHiroshimaUniversity
1969-77 PresidentofffiroshimaUniversity

1978 ProfessorofPathologyatNagoyaUniversity
1980 DeanofMedicalSchoolofNagoyaUniversity
1981-87 PresidentofNagoyaUniversity
l988-91 SeniorConsttltantoftheDepartmentforGenera}AffairsofAickiPrefecture
l975-87 MemberofCouncilonUniversityFoundation, MinistryofEducation
1977-83 MemberofCentralCouncilonEducation, MinistryofEducation
1984-87 Member of National Council on Educational Reform, Government of Japan; Chair-

       man of Higher Education Division etc.
At Present:

       President of Aichi Arts Center
       Konorary Professor of Nagoya University
       Honorary Professor of Hiroshima University etc.

Takashi Mukaibo

Date of Birth: March 24, 1917

1939 B.S.inEngineering,theUniversityofTokyo
1947-54,l958-59 AssociateProfessoroftheUniversityofTokyo
1954 Ph.D.inelectrochemistry,attheUniversityofTokyo
1954-58 ScienceAttach6, EmbassyofJapaninUSA
1959-77 ProfessoroftheUniversityofTokyo
1968-69 Dean, theFacultyofEngineering, theUniversityofTokyo
1977-81 President, theUniversityofTokyo
1981-91 ActingChairman,JapanAtomicEnergyCommission
1992" Chairman,JapanAtomiclndustrialForum,Inc.

1983- President,JapanAssociationofEngineeringEducation
1985- President,JapanSocietyforSciencePolicyandResearchManagement
l989- President,EngineeringAcademyofJapan

Awards:Order of Gorkha Dakshin Bahu, First Class, His Majesty a Government of Nepal
(1977);Commondatore Al rvglerito Bella Repub}ic Italiana(l980);Ordem Nacional do Cruzeiro
do Sul, Brasil(1982);the Henry de Wolf Smyth Nuclear StatesmaR Award,
American Nuclear Society and American Atoinic Industrial Forum(1984); Ordem de rio
Branco <Grande Official), Brasil(1988);the First Class Order of the Sacred Treasure(1989),

etc.
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Tanigaki

Born on March 7,

l972

1983

1988

1990

1991

l993

1995

1996-

1997-

1945

Graduated from Faculty of Law, University of Tokyo
First elected Member of the House of Representatives from Kyoto

(Elected as LDP member of }I.R. six times until now.)

Parliamentary Vice-Minister of Posts and Telecommunications

Parliamentary Vice"Minister for Defense

Chairman, Committee on Communications, H.R.
IV{ember, Deliberative Council on Pelitical Ethics, H.R.

Chairman, Committee on Rules and Administration
Director-General, Election Bureau, Liberal Democratic Party (LDP)

IVIinister ef State for Science and Technology; Chairman of Atomic Energy Comrnission

of Japan
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Hiroyuki Yoshikawa

Born on August 5, 1933

1956 Bachelor of Engineering(Precision Engineering), University of Tokyo
1956 Research Member, Institute of Physical & Chemical Research, Tokyo
i963 Doctor of Engineering, University of Tekyo
1966 Associate Prefessor of Engineering, University of Tol{yo
1967 Senior Visiting Fellow, University of Birmingham, U.K.
1977 Visiting Professor, Technical University of Norway
l978 Professor of Engineering, University of Tokyo
1989 Dean, Faculty of Engineering, University of Tokyo
199e Vice President, University of Tokyo
1993 President, University of Tokyo
1997 Science Advisor to the Minister of Education, Science, Sports and Culture
Apr. 1998- President, University of the Air

His current professional affiliations include: Chairman of Committee of Intelligent Manufactur-

ing System Premotion, MITI; Councillor of STA; President of Japan Society of Precision
En.crineering; Member of Council of Industrial Technology, MITI; President of Science Council

of Japan; President of 3apan Society of the Promotion of Science. He received Education
Award from Society of Manufacturing Engineers(1995),Japan Prize(1997),etc. His publica-
tions are "Robots and Human Being""Reliability Engineering""Computer Graphics."

                               '
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Sho Nasu
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Born on September 19, 1924 in Sendai

l948 Graduated from Political Sciences Courses, Law Department, ifniversity of Tokyo

     Entered Kanto Haiden Co.
1951 Entered Tokyo Electric Power Co., Inc. (TEPCO) (through the reorganization of the
     electric power industry)

1977 Became Director in charge of General Affairs Departraent, TEPCO

1984 Became President, TEPCO
1993 BecameChairman,TEPCO
1985 Chairman, The Federation of Electric Power Companies, Japan (ew1993)

1991 President, World Association of Nuclear Operators (WANO)(-l993)

1991' Mernber of National Public Safety Commission

l994- Vice Chairman, KEIDANREN
l994- Chairman, Telecommunications Council, ?vlinistry of Posts and Telecommunicatiens

wg.eedwng

Robert Gallucci

ge

Robert L. Gallucci began as Dean of Georgetown's School of Foreign Service on IVIay l, 1996.

Ke had just coTnpleted twenty-one years ef government service that started with the Arms

Control and Disarmament Agency in 1974, serving since August 1994 with the Department of
State as Arnbassador at large. From July 1992 until August 1994 he was the Assistant Secre-

tary of State for Political-Military Affairs. Dr. Gallucci had returned to Washington in

February 1992 to be the Senior Coordinator responsible for non-preliferation and nuclear
safety initiatives in the former Soviet Union. Prior to his return, and since its creation in April

1991, he was the Deputy Executive Chairman ef the UN Special Comrnission overseeing the

disarmament of Iraq.

Dr. Gallucci was born in Brooklyn on February 11, 1946. He earned a bachelor's degree from

the State University of New Yorl< followed by a master's and doctorate in Politics from

Brandeis University. Before joining the State Department, he taught at several colleges and

unlversltles.

He has authored a number of publications on politicalwamilitary issues. He received the

9epartment of the Army's Outstanding Civilian Service Award in 1991.
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Jiang Xinxiong

Born on july 6,

Gra

l931 in Zhejiang Province, China

duated froTn Nan Kai University in Tianjin in l952

1952

1958

1975
1979

l982

l983
l988-

9eputy Chief of Section, Engineer, jixi Mining MachiRery Factory, Ministry of Coal
Industry

Chief Engineer, Director of Operating Department, Lanzhou Uranium Enrichment Plant,
The Second Ministry of ?y({achinery Industry

Deputy Director, Lanzhott Uranium Enrichrnent Plant
Director, Lanzhou Uranium Enrichment PIant
Vice Minister, Ministry of Nuclear Industry
Minister, Ministry of Nuclear Industry

President, China National Nuclear Corporation (CNNC)
Deputy Chief, Nuclear Power Steering Group of State Council
Chairman, China Atomic Energy Authority (1994)
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d'Escatha

Mr. Yannicl< d'Escatha was born en March I8, 1948 in Paris. He is a graduate from the Ecole

Polytechnique (1966) and Ingenieur au Corps des Mines. In 1972 he was appointed Professor at

the Ecole Polytechnique and Ecole des Mines and ENSTA <1971-77). His works and research

at the Mechanics Laboratory of Ecole Polytechnique made him a leading specialist in fracture

mechanics.

Mr. d'Escatha's publications gave him an Academy of Sciences Award in l982.

He joined the nuclear industry when appointed Head of the Control Office for Nuclear
Construction where he was in charge of state technical control (1978-81). In 1982 he joined

TECKNICATOME, a subsidiary of CEA, specialized in nuclear propulsion and becarne Direc-
tor of the Cadarache and Aix'-en-Provence plants. In 1987, he was appointed Deputy Director

General of TECHNICATOME. From March 1990 to September 1992, he was Director of
Advanced Technologies, a newly created Department within CEA. From September 1992 to
June 1995 he served as 9eputy Administrator General (9eputy Chairman) of the Commissariat

a 1'Energie Atornique (CEA).

Mr. d'Escatha was appointed Administrator General (Chairman) of CEA on July 1, 1995.
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Machi

Born on January 15, 1934

Dr. Machi has been Deputy Director General and Head of the bepartment of Research and
Isotope, International Atomic Energy Agency (IAEA) since 1991. Prior to this assignment, he

was Director General, Takasal<i Radiation Chemistry Research Establishment, japan Atomic

Energy Research lnstitute, JAERI, from 1988 to 1991. During 1980-83, he held the position of

Kead, Section oUndustrial Application and Chemistry, IAEA.

9r. Machi's research activities for 25 years focus on application of radiation technology for new

polymer products and environmental protection, and on radiatioil effects on materials used in

nuclear facilities in JAERI.

His major achievements include:invention and development of battery separator using radia-

tion technology which is used for commercial productien; invention and development of technol-

ogy to clean flue gases frem coal and oil burning power plants using electron beamas. Industrial

scale plants using this technology are under construction.

9r. Machi earned his doctorate ef engineering from Kyoto University in 1967.

The Awards he received are: Award of Japan Chemical Society 1968; Iwatani Memorial
Award l989; Award of Minister of Science and Technology 1989; Doctor Honoris Causa,
Polytechnic University of Bucharest 1995; Life-time Achievement Award of International

Meeting on Radiation Processing 1997.
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Kondo

Birth of Date: January 23, 1917

Education:

1940 graduatedFacultyofScience,theUniversityofKyoto
1945 graduatedFacultyofEngineering,theUniversityofTokyo
Career:

1958 Professor,theUniversityofTokyo
l975 Dean,FacultyofEngineering,theUniversityofTokyo
1977 Director,NationalInstituteforEnvironmentalStudies
1985 MemberandChairman,ScienceCouncilofJapan(the13th)
1988 MemberandChairman,ScienceCouncilofJapan(the14th)
      Commissioner, National Land Council l990
      Chairman, Central Council for Environmental Po}lution Control

      Cemrnissioner, Science Council

1994- Vice Chairman, Japan Atomic Industrial Forunri, lnc.

1998- President, Science and Technology Foundation of Japan
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Michael Jefferson

Mr. Michael jefferson has been Deputy Secretary General of the World Energy Council (WEC)
since 1990, following 20 years in The Royal Dutch/Shell Group where he held posts as diverse

as Group Chief Econornist, a 9irector of Oil Supply and a rrtember of the Group Planning

scenarlo team.

The WEC is a multi-energy organization, and Mr. Jefferson brings that balanced approach to

considering g}obal energy prospects in the light of fears about human-induced climate change.

His interest in climate goes back over 40 years and he has been an IPCC Lead Author. I{{e

continues to be involved in IPCC Special Reports.

Mr. Jefferson directs the WEC's Climate Change Program, has authored all its reports to date,

and also wrote the WEC Commission report "Energy for Tornorrow's World," 1993.

.

Luis Echtivarri

Birth:Aprill7,1949,Bilbao(Spain) Nationality:Spanish
Academic distinction:

1971 Fellow of the Col}ege of Industrial Engineers of Madrid, Master in Industrial Engineering

     from the Superior Technical School of Industrial Engineering of Bilbao Univ.

I974 Postgraduated in Management from the Industrial Organization School of Madrid
1978 Master in Inforrnation Sciences from the Faculty of Information Sciences of the Com-

     plutensis Univ. of Madrid
Major professional career:

Feb. 1975-Feb. 1985 Westinghouse Electric in the Madrid Nuclear Office, Project Manager

                 Manager ef Lemoniz, Sayago and Alrnaraz Nuclear Power Plants.
Feb. 1985-Oct. 1987 Technical Director (ED.O) of the Spanish Nuclear Regulatory Cemmis-

                 slon
Oct. 1987-Nov. 1994 Commissioner of-the Spanish Nuclear Regulatory Cofnmission

Sep. 1995-Jun. I997 Director General of the Spanish Nuclear Industry Forum

Jul.1997-present DirectorGeneraloftheOECDNuclearEnergyAgency
Other activities:

" Representative of Spain for Nuclear Safety and Radiation Protection in many meetings and

  conferences of NEA, IAEA and the European Union
- Numerous papers, public speeches and conferences on matters of Nuclear Safety and
  Radiation Protection
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Yoshihiko Sumi

Date of Birth: November 15,
Academic Career:
1953

i930

Graduated from Electrical Engineering, Kyoto University
Professional Career:
1953
1971
1972
1974
i977
1979

1981
1983
1985

1986
1987
1988
1991
l993-

1997-

Joined the Kansai Electric Power Co., Inc.
9irector of Kujyo Sales office
Resident Engineer in Indonesia as a member of Newjec Inc.
Assistant General Manager, System Engineering Department
General Manager, System Engineering Department
General Manager, Central Office ef High Voltage
Transmission Projects Construction
General Manager, Kokuriku District Office
General Manager, Fukui Nuclear Power District Office
EIected to the Member of the Board of 9irectors
General Manager, Fukui Nuclear Power District Office
Board Director, Nuclear Operations
Board Director, Nuclear Operations and Nuclear Projects
Managing Director
Senior Managing Director
II)irector and Executive Vice-President

Chairman, Committee for Nuclear Power Development, Federation of Electric P
Companies

ower

Dr. Qu Shiyuan, born on July 5, 1940, is now Professor and Deputy Director at Energy Research

Institute of State PIanning Commission, Beijing, China.

Aug. 1960-Jul. 1965

Jul. 1965'Mar. 1975

Mar. 1975-Mar. 1978
Mar. 1978-Nov. 1981

Nov. 1981-present

Studied in China Science and Technology University.

Researched in chemistry at the Chinese Academy of Science.

Worked in China's Environment Protection Agency.
Researched in the field of environment-chemistry at the Chinese Acad-

emy of Science.

Working in Energy Research Institute of State Planning Commission,

researching on energy and environment issues.

Qu Shiyuan
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Born on December 26, 1945

l968 GraduatedfromDepartmentofScience,UniversityofTokyo.
1973 Receivedadoctorateofscienceingeophysics,9epartmentofScience,Universityof
        Tokyo.
1973ww83 3oined The Institute of Energy Economics, Japan (IEE)

        Chief Economist, responsible for coordination and supervision of study projects
        related to energy supply/deraand analysis, IEE

1983-85 Research Fellow, Energy Laboratory, Massachusetts lnstitute of Technology, dispat-

        ched by IEE to research
1985-91 Chief Economist, responsible for coordination and supervision of study projects

        related to the international oil market, IEE

1991-94 General Manager of Research 9evelopment, IEE
l994-present Director, IEE

Tsutomu Toichi
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Shimomura

Ms. Shimomura, one of Japan's most distinguished journalists, has made a career of interpreting

Japan to the werld and the world to Japan. Until 1994, she was a senior staff writer for the

Asahi Shimbun, japan's leading newspaper, and her three decades with that newspaper is a
recerd of many professional "firsts," e.g. first female foreign correspondent (Asahi Shirnbun,

New York 1980), first woman journalist to achieve Senior Staff Writer status, and the first

woman Editor-in-Chief of a major national-circulation weel<ly magazine (Asahi journal,
l99e-92). Having left the Asahi at the end of 1994, she now is continuing her extreme}y active

career as an independent writer and journalist She was the first woman to receive the Vaughn

-Ueda International Journalist prize for outstanding international reporting (1982).

She became President & CEO, Tokyo Kenbikyo-in Medical and Public Health Center. She has
also been a member of the Prime IX,3Iinister's econoraic advisory committee since March in 1996.

Ms. Shimomura's specialty has been clarifying dialogues with the "movers and shal<ers" in the

politics, business, and the cultural elites of Arnerica, Europe and Japan.

Graduating from Keio University in economics, she took a master's degree in the sarne sttbject

at New York University's Graduate School of Art$ and Sciences.

Books that she wrote include: "Made in japan,""The Truth behind japan Bashing,""Front
Page, Back Page,""The Eye ef a Reporterww-The Eye of a Woman," etc. Ker latest book is "The

Age of Cool Guys."
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Tahara

Born in l934

After graduating frorn Waseda University, he joined Iwanami Movies Co. and then TV'Tokyo

Broadcasting Co.

Mr. Tahara has been very energetic in extending critique of a broad range of issues such as

politics, economy, industries, advanced technologies in mass media since he became a free
-lance journalist in 1976.

He wrote many publications including "Nuclear Wars," "Japanese Bureaucracy," "Media
Wars." Kis latest publication is "A Whale witheut }{ead--A Fact of a Political Drama."
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Yumi Akimoto

Bom on ?v(!arch 14, 1929

1951 BS,Chemistry,TokyoBunrikaUniversity(TsukubaUniversity)
1957 PhD.,TokyoBunrikaUniv.
1954 JoinedMitsubishiMaterialsCorp.(MMC)
1954-57 Metallurgical refining process development, Kosokura Smelter, MMC
1957-58 R&D on uranium refining, MMC
1958-60 Research on actinide chemistry, Lawrence Berkeley Laboratory
l960-67 R&D on Nuclear Fuel Cycles, Electronic Materials Production and New Metal
       Refining, MMC
1974'76 General Manager, Nuclear Fuel Cycle Dept., MINtfC
1976-81 General Manager, Nuclear Energy Dept., MMC
1981"86 Managing Director, MMC
l986-92 Senior Managing Director, MMC
1992-94 EVP,MMC
1994-present PresidentandCEO,MMC
Professional membership: Atomic Energy Society of Japan;Special Committee for the Atomic
Energy Cornmission of Japan;Engineering Acaderny of Japan
Awards and other achievements: Award for Distinguished Research Achievement, Power
Metallurgical Society of Japan (1968), Medal with Blue Ribbon from the Japanese Governinent
(1997), etc.
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Clark

Born on May 19, 1936 in Cambridge, U.K.

1953-56 Oxford University, IV{A
1956n65 Australian Department of External Affairs, Canberra
1959-62 Second Secretary, Australian Commission, Hong Kong
1963-65 First Secretary, Australian Embassy, Moscow
1965-69 Department of Economics, Research School ef Pacific Studies, Australian National
       Univ. (PhD research on Japanese private direct investment overseas)
1969-74 Kead of Tokyo Bureau of "The Australian" (Naitonal Newspaper)
1974-76 Consttltant, Policy Coordination Unit, Department of the Prime Minister and Cabinet,

       Canberra
1976'78 Visiting Professor, Sophia University, Tokyo
1979"95 Professor, Faculty of Comparative Culture, Sophia University

1990- ChancelJor,instituteofDevelopingEconomiesAdvancedSchool,Tokyo
1995- President,TamaUniversity,Tokyo
Dr. Clark served as members of a variety of public comrnittees such as Australian Cabinet
Subcommittee on Resource Policy; MOF Committee on International Trade Policy; Bank of
Japan Expert Consultative Group;KEIDANREN Committee to Discuss Education for Creative
Personnel; MITI Research Couamittee for Personnel Education in the 21st Century (Chairman);
STA International Experimental Fusion Reactor Plan Promotion Committee, etc. He was
awarded Officer de I'Ordre de Leopoldll(Belgium) and Tokyo Metropolis Culture Award.

Born on March 17, l943

In 1967 Mr. Saikawa graduated from Dept. of Economy, Keio University and joined Nippon
Yusen Kaisha (NYK Mne). After leaving NYK Line, he joined Hakuyo Machinery Co. in his
native region. In 1983 Mr. Saikawa was first elected a member of Kashiwazaki City Assembly

in Niigata Prefecture, Japan. Ee served as the City Assembly member in a total of three terms

until 1992 when he was Speaker of the City Assembly. He became Mayor of Kashiwazaki City
in 1992 and is in his second term of office.

Masazumi Saikawa

Masao Takurna

Born on September 22, 1937

Graduated from Engineering Department

Jul. 1979

Jul. 1981

jul. 1983

May. I984

Jul. 1985

Feb. 1988

Jun. 1991

Jun. I995

Jun. 1997-

, University of Tokyo.

Manager, Nuclear Power Plant Construction Section, Nuclear Power Plant Con-

struction Dept., Tokyo Electric Power Co.

Deputy General Manager (Corporate Communications), Corporate Planning Dept.
Deputy General Manager (Planning), Nuclear Power Administration Dept.

General Manager, Nuclear Fuel Cycle Promotion Dept., The Federation of Electric

Power Companies
Deputy Superintendent, Kashiwazal<i-Kariwa Nuclear Power Plant Construction
Office

General Manager (Planning), Nuclear Power Administration Dept.

Superintendent, Kashiwazaki-Kariwa Nuclear Power PIant
Director and Deputy Executive General Manager, Nuclear Power Division and
Engineering Research & Develepment Division
9irector and Deputy Executive General Manager, Nuclear Power Division
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Yoshinori Yamaaoka

Bom in April 1941

Mr. Yamaoka assumed the post of Secretary and Managing Director of the Japan NPO Center
in November l996. Prior to this, he was an urban planning consultant. From 1977 to l992, Mr.

Yamaoka worked for the Toyota Foundation where he developed and managed Toyota
grantmaking, and conducted research on public notwwfor-profit activities, first as a Program

Officer, and then as a Programa Director.

Mr. Yamaoka is a graduate of the University of Tokyo School of Architechture with a specialty

in urban planning.

He has published articles on Japanese Foundations, public non-profit activities and the role of

philanthropy in society.
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Frangoise Morechand

Born in Montparnasse, Paris. She studied the japanese language at the Oriental Language
College of the Sorbonne and came to Japan for the first time in 1957. She served as the first

French lecturer in the NHK Language Seminar. After leaving Japan in 1964, she obtained a
license as a beauty consultant in New York, then worked for Revlon and Dior in Paris. She

returned to japan in l974 as the chief beauty coordinator for Chanel. Her book ttShippai-shinai

Oshare (Fashion Witheut Failure)" became a best seller. She remains prominent in the media

as a fashion authority.

Her book ttOhashi Mochimasho (Let's Bring Our Own Chopsticks)" pioneered awareness of
environmental issues in Japanese society immediately prior to the start of the Bubble Economy.

Ms. Morechand is active in a diversified array of fields based oR her philosophy that the basis

of culture, whatever the medium ww fashion, dance, music, film, literature ww is building on a

personal lifestyle with an impartial, glebal spirit. In 1981, in recognition of her contributions

to both French and Japanese culture, she was awarded the Ordre National de Merite by the

French government. In l991, she published in France the book ttLa Gaijin <The Foreigner)",

which becarne a best seller.

In 1995, she started a lifestyle seminar, called the ttMorechand'juku (Morechand Class)" at

d'Institut Franco'Japonais de Tokyo, that looks creatively at questions of food, clotlting and

shelter.
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Kazuko Tarnura

Date of birth: February 26, 1940

Place of birth : Tokyo

Education :

1962 Graduated from Ochanomizu WomeR's University (Bachelor of Education)

Career :

1962 jeined the Kyodo News Agency
     Staff wrieer of City, Cultural and Science News
1989 Chief Editor, Science News Section and Editorial Writer(science, environment, life

     science)

l992 Senior Writer and Editorial Writer

1997 Deputy Chief Senior Writer and Editorial Writer

Other posts :

1993 Member, Council for Consulting Engineer
1995 Member, Panel on General Planning Council for Science and Technology

Kazuhisa Mori

Bom on January 17, 1926 iR Kiroshima Prefecture
Education : Graduated frorn the Kyoto Univ. Faculty of Science, 9ept. of Physics in 1948

Occupational Record:
l948-56 Publisher Chuol<oron-sha Inc.
1956-65 The Electric Power Development Co., Ltd.
1956- JapanAtomicIndustrialForum,Inc.
1963-65 Manger Programming Division, Tokyo Channel 12 TV Ltd.
1965- Director,NuclearSafetyResearchAssociation
l978-96 Executive Managing Director, JAIF
1996ww ViceChairman,JAIF
Other Positions:
1975- 9irector,MarineEcologyResearchInstitute
1975- Director,NuclearMaterialsControlCenter
l976- VicePresident,JapanAtomicEnergyRelationsOrganization
1984- Counselor,PowerReactorandNuclearFuelDevelopmentCorporation
1994- Councilor,UniversityAlumniAssociation
Official Positions 1

Special Member, Advisory Committee for Energy, Ministry of International Trade and Indus-
try; Special Committee Member, Atomic Energy Commission; Special Committee Mem-
ber, Nuclear Safety Commission, etc.
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Nakaj'ima

Born in 1925 in Shanghai, China

Education :

1949 Graduated from Faculty of Science, gniversity of Tokyo

Career :

1949-56 Govemmental Industrial Research Institute, Tokyo, Ministry of lnternational Trade

        and industry
   -83 Deputy Senior Researcher, Division of Reactor Chemistry, Tokai Research Establish-
        ment, Japan Atomic Energy Research Institute(JAERI)

l972-85 Member, the 4th Group, Science Research Council of japanI Member, Speicial
        Coramittee for Atomic Issues
Former Professor, Faculty of Commercial Sciences, Chuo University(Natttral Sciences)
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Tatsujiro Suzuki

Born on April 9, 1951

Dr. Suzuki is Research Fellow of Socio-economic Research Center at Central Research Institute

of Electric Power Industry (CRIEPI), Japan. He is also Visiting Associate Professor of
"Sociotechnics of Nuclear Energy" (sponsored by JAPC) of Department of Quantum Engineer-
ing and Systerns, University of Tol<yo, frorn October 1997.

Hejoined the Boston Consuiting Group, Inc. Tokyo in 1978 and moved to International Energy

Forum, Tokyo, as a Senior Researcher. He was a Visiting Scientist from l986 at Center for

Energy and Environmental Policy Research, Massachusetts Institute of Technology (MIT). At
the Center, he also served as Associate Director for the International Program on Enhanced

Nuclear Power Plant Safety from 1988 to 1992. He joined the Center for lnternational Studies

at MIT as a Research Associate in 1993 until he came bacl< to Japan and joined CRIEPI in

Octeber 1996. His major research interests are: nuclear energy policy, science and technology

policy, energy and environment policy.

Dr. Suzuki received his bachelor's degree in nuclear engineering in 1976 from University of

Tokyo, and MS degree in Technology and Policy in 1979 from MIT. He eamed his Doctorate
in Engineering from University of Tokyo in 1988. He is a mernber of Japan Atomic Energy

Society, Research Planning and Management, and served as consultants to both government
and private institutions in energy and environinental policy fields.
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Atsuyuki Suzuki

Born in Tokyo on October 31, 1942.

Career:

l985- Professor, Dept. of Nuclear Engineering, University of Tokyo

1977 AssociateProfessor,Pitto,
1975 ResearchAssociate9itto,
1974 Research Staff, The IRternational Institute for Applied Systems Analysis, Laxenburg,

      Austria
1971 Research Associate, Nuclear Engineering Research Laboratory, the University of
      Tokyo, Ibaraki.

Educational Background:
Ph.D in Nuclear Engineering (1971)l MS in Nuclear Engineering (1968); BS in Nuclear
Engineering (1966). All from the University of Tokyo.

He is also Members of the Special Committee, Atomic Energy Cofnmission, the Special
Cornmittee, Nuclear Safety Commission, and the Special Committee, Advisory Council on
Energy, Agency of Natural Resources and Energy, MITI.
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Claude Mandil

Bom on January 9, l942 in Lyon
He was a student of "Polytechnique"
l967-74

l974-77

1978-81

1981-82

1983-84

1984-88

1988-90

1990-

l991--

1996

0ct. 1997-

                      School and is Senior Mining Engineer.
Mining Engineer (in Metz and in Rennes)

Official Representative to the Delegation for Country Managernent and Regional

Action (DATAR)
Interdepartmental Director of Industry and Research, and Regional Representative

to the National Agency for Va}orization of Research (ANVAR)(Pays-de-Loire)

Technical Adviser to the Cabinet of the Prime Minister (industry, energy and
research sectors)

Chief Executive Officer, Institute for Industrial Development (IDI)(a venture capital

company)
Chairman and Chief Executive Officer, IDI

General Director, Bureau of Mines and Geology (BRGM)
Director General for Energy and Raw Materials in the Ministry of Industry and

Foreign Trade
French Representative at the Nuclear Safety Working Group of the G7

Chairman of this Working Group
Chairman of International Energy Agency Goveming Board parallel to Director

General for Energy and Raw Materiais

William Wilkin$on

Dr. Wilklnson read mechanical sciences and chemical
carried out research there as a Salter's Scholar.

engineering at Cambridge and then

He joined the nuclear industry in 1959 and left in 1967 to become the Professor of Chemical
Engineering at the University ef Bradford where he established a flourishing research school.

In 1978 he joined British Nuclear Fuels as Assistant Director of Research & Development. He
was appointed Engineering 9irector in 1982 and joined the Main Beard as Technical Director
in 1984. From 1986 until l992, he was the Deputy Chief Executive with responsibilities for
engineering and technical matters.

He i$ President of the British Nuclear Industry Forurn, Past President of the European Nuclear

Forum. He was a rnember of the government's Advisory Councll on Science and Technology,
the Radioactive Waste Management Advisory Comrnittee and the Science and Engineering
Research Council. }le is currentiy the Chairman of DTI's Carrier Technology Programrne
Committee. He is a Visiting Professor at Imperial College, London, a Past President of the
Institution of Chemical Engineers, a Member of the Royal Acaderrty of Engineering and a
Fellow of the Royal Society.
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Toshiaki Enomoto

Born on July 7, 1939

He received his B Eng. from University of Tokyo m 1965. }{ejoined Tokyo Electric Power Co

(TEPCO) in 1965, and he has extensive experiences in various fields in nuclear power engmeer-

ing frorn the TEPCO's first nuclear plant in Fukushirna Danchi Nuclear Power Station to the

latest ABWR in Kashiwazaki-Kariwa NPS He has also been mvolved in developing utilities'

program in fuel cycle activities. Ke had been Superintendent, Kashiwazaki-Kanwa Nuclear
Power Station since 1995 till he was appointed Director last June

Dr Enomoto has been Director, Deputy Executive General Manager of Nuclear Power Adminis-

tration of TEPCO since June 1997

y
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Engelbrecht

Dr Engelbrecht is currently Head of Purchasmg and Logistics Division of PreussenElektra, a

German electric power company

After graduating in mechanical engmeermg, he Joined the Nuclear Research Center of Jiflich

focussing on reactor physics In 1981, on his first busmess job he worked on the nuclear core

design of three PWRs. With PreussenElektra he was granted responsibility for the nuclear fuel

cycle. This is still one of his major tasks today, bemg responsible for the overall purchasing

and logistics requirements of PreussenElektra
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Chang

Born on March 29, 1940

Education
Ph D (Inorganic Chernistry), Univ.of Western Ontario, Canada, l976
M Sc (Inorganic Chemistry), Korea Umv, Seoul, Korea, 1966
B Sc (Chemistry) Korea Univ,Seoul, Korea, 1964

MaJor experience
Sep.I974"Aug 1975 Prmcipal Researcher, University of Western 0ntario
Jan 1977-Jan l979 Post Doctoral Fellow, Umversity of Iowa
May 1979-Jan 1994 Director, Chemical Engmeermg and Materials Research Div, Korea
                  Atomic Energy Research Institute
Nov l988'Dec 1992 Vice President, Nuclear Fuel Project, Korea Nuclear Fttel Co,Ltd
Nov l992"Oct 1994 Technical Advisor, Korea Nuclear Fuel Co, Ltd
Jun l993nvJan.1994 Vice President, Nuclear Policy and Planning, Korea Atomic Energy
                  Research Institute
Jan 1994-Apr. 1995 Semor Vice President, Korea Atomic Energy Research Institute
Apr 1995-Dec. I996 President, Nuclear Environment Management Center
Jan1997mapresent President,NuclearEnvironmentTechnologyInstitute

1992-present Advisory Editorial Board, The journal of Nuclear Matenals
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Born on August 23, l935

Mr. Mamoru Akiyarna is the President of the Institute of Applied Energy and a Professor

Emeritus of University of Tokyo. He graduated from University of Tokyo in 1958, and joined

the japan Atomic Energy Research Institute. He became Instructor of 9epartment of Nuclear
Engineering, University of Tokyo in 1963, Associate Professor in 1964, and Professor in 1974.

He has been involved in research, development and safety analysis on nuclear power systems,

as well as in studies on broad spectra of energy science and technology. He is a member of the

Atomic Nuclear Society, Japan Society of Mechanical Engineers, American Society of Mechan-

ical Engineers etc. He was a former Vice-President of the Atomic Energy Society of Japan

and is a member of the Science Council of Japan.

Fumio Kodama

Born on July ll, 1941

Fumio Kodama is Professor of Science, Technology and Policy at Graduate School of Engineer-

ing in University of Tokyo. Ke is also Director of Socie-Technological Research Department

at Research Center for Advanced Science and Technology. Previously, he taught at Departrnent

of Industrial Engineering and Management in Tokyo Institute of Technology and at Graduate

School of Policy Science in Saitama University.

Ke was Visiting Professor of Kennedy School of Government at Harvard University in
1991-92, for teaching at Program Science, Technology, and Public Policy. In 1992-93, he was

Visiting Professor of Mechanical Engineering at Stanford University for teaching at VTSS
Program. In addition to teaching, he has worked as Director-in-Research of National Institute

of Science and Technology Policy, 1988-91.

Ke is a graduate of University of Tokyo, where he got B.S., M.S. in mechanical engineering in

1964 and 1967 respectively and earned Ph.D. in Engineering in 1974.

He is the author of many articles on science and technology policy. One of his works is

"Analyzing Japanese Kigh Technology: The Techno-paradigm Shift, the Japanese version of
which received the 1991 Sakuzo Yoshino Prize. Ke is also a recipient of the 1991 Science and

Technology Minister's Award for Research Excellence. His most recent book "Emerging
Patterns of Innovation: Sources of Japan's Technological Edge" was published in April 1995.

Shojiro Matsuura

Born on November 20, 1935

Education: B.S. Applied Physics, Faculty of Engineering,

          M.S. Kyoto University

Professional Career:

1960-61

1961-63

1963-69

1969-79

1977

1979-81

1981-85

1985-86

1986-89

l989-93

1993-95

1995-present

Kyoto University (l958)

Assistant, Dept. of Nuclear Physics, Kyoto University

Dept. of Power Demonstration Reactor Construction, Japan Atomic
Research Institute(JAERI)

Dept. of Power 9emonstration Reactor, JAERI
Office of Power Demonstration Reactor Development, JAERI
Head, Office of Power Demonstration Reactor 9evelopment, JAERI
Senior Staff, Office of Planning, JAERI

Deputy Director, Dept. of Reactor Engineering, jAERI

Director, Dept. of Rector Engineering, JAERI

Director, Office of Planning, JAERI

Deputy Director General, Tokai Research Establishment and Director of

Safety Research Center, jAERI

Executive Director and Director General, Tokai Research Establishment,

   Vice President, JAERI

Energy

Nuclear

JAERI
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Hiroshi Machiba

Born on June 28,

Education:
Mar. 1966

Career:
Apr. 1966

Apr. 1988

Apr. 1994

Oct. 1995

Jun. 1997-

1942

Graduated from Mechanical
Science, Osaka University

Engineering Department, Faculty of Engineering

Joined Toshiba Corporation

Senior Manager, Nuclear Plant Design & Engineering Department, Toshiba
Senior Manager, Nuclear Engineering Inforrnation Systems Department, Toshiba

Nuclear Plant & Systern Planning Department, Toshiba

General Manager, Nuclear Energy Systems, Toshiba

Yukio

x

M

Tateno

Born on March 30,

?vGlar. 1959

Mar. I964

Apr. 1964

Nov. 1971

Jan. 1974

Jun. 1974

Dec. 1975

Jun. 1983

Apr. 1993

Apr. I994

Apr. 1996

1934

M.D. frorn Chiba University School of Medicine

Ph.D. from Chiba University

Assistant of Chiba University School of Medicine (Radiology)

Lecturer of Chiba University School of Medicine (Radiology & Nuclear Medicine)

Associate Professor of Chiba University School of Medicine (Radiology)

Director, Departinent of Radiology, Chiba University Hospital

ChieC Division of Clinical Research, National Institute of Radiological Sciences

Director, Division of Clinical Research, National Institute of Radiological Science,s

9irector, Division of Radiation Kealth and Clinical Research, National Institute ef

Radielogical Sciences

Guest Scientist, National Institute of Radiological Sciences

Senior Research Counselor, National Institute of Radiological Sciences

Major publications:

"E[istory of Radiology" 1973 (in Japanese), "

Japanese), "Computed Radiography" l987
Positron Emission Computed Tomography" 1983 (in

Sergey Zykov

Born on March 1, 1956 in Moscow

Finished high school (1973) in the city of Sarov (former Arzamas-l6) and then entered Moscow

lnstitute of Physics and Technology. After graduating from the Institute (l979) with specializa-

tion in experimental nuclear physics started work in the Russian Federal Nuclear Center

(RFNC-VNIIEF), Sarov. Main activities were connected with radiation measurements as
applied to nuclear weapons control, technical means of verification for international treaties,

nuclear safety. Since 1991 participated in international programs for nuclear material protec-

tion, control and accounting in frame of US-RF "Lab-to-Lab" program. Ph.D. in experifnental

nuclear physics in 1989. In l986-87 participated in the response team recovering Chernobyl

catastrophe within the radiation safety group. Last position in RFNC-VNIIEF was deputy
director of Nuclear & Radiatien Research Center. In September 1997 was norninated as Deputy

Executive Director of International Science and Technology Center in Moscow.
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Akaboshi

Born on Nevember 28,

1955

1957

1972

1936

Bachelor of Science Degree, Ehime University
Master of Philosophy, Osaka University
Doctor of Philosophy, Osaka University

l964!88 Research Fellow, Research Reactor Institute, Kyoto University
1988-96 Associate Professor, Research Reactor Institute, Kyoto University
1996'present Professor, Research Reactor Institute, Kyoto University

Research activities include: application of nuclear decay and nuclear radiation to the origin of

life and chemical evolution; utilization of radio-isotope in the study of antitumor effect of

various compounds; effect of thermal neutrons on cells and biomolecules.
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Whatever your environmental or waste processing needs, jGC's full-

spectrum engineering and construction capabHities will get the job done

right: from radwaste treatment plants, including TRU wastes, to voiume

reduction processes and facilities. jGCis seasoned project management

teamhasexpertiseinimp]ementingprocessingfacilitiesforheavy
metals, organics, contaminated soils and other Eazardous wastes, as

well as design and instaliation of flue gas desulfurization(FG D) and

denitrification<DeNOx) faci]ities for power generation and industrial sites.

JGC technology and experience a[so encompass power generation
projects from alternative fuels to independent power production(IPP),

lf you've got a project that calls for strategic design and superb project

control, contact any of ourJGC offices worldwide. We've got the power
to get your project on line.

i'･･N,,,,

       Tota[ Engineering and Construction...Worldwide

@ JGC CORPORAIION ltcaiaK'eReiNRm,e)

Tokyo Corporate Office/New Ohtemachi Bldg., 2-2-1, Ohtemachi, Chiyoda-ku, Tokyo leeOO04, japan

            Tel/81-3-3279-5441 Fax/81-3-3273-8027
Yokohama World Operations Cefiter/2-3-1, Minato Mirai, Nishi-ku, Yokohama 22e-6001, Japan

            Tel/81-45-682-1111 Fax/81-45-682-1112
OverseasOffices/Shanghai!Beiling!MetroManila1Jakarta!Slngapere1KualaLumpur!Bangkek1

AbvOhabi!Tehran!Kuwalt!AI-khobar!Riyadh1Jeddah1Dordrecht(TheNetherlands)1TheHague!

Lagos!Algiers1Arzew(Algeria)fParis!London1Washington,D.C,/Houston
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AovANCEOANDEVERAVVANCING MtTSUBISHI ELECTRIC

For 2000 and Beyond
     between people and

Harmony
Energy

Nuclear
powergeneration

."s':.ut..'1pa1 '.;"i'

 -efSl",',,./1sc:'}i

New energy
  sources

Electricity has become a necessity of everyday life.EiOf course it`s there,"just like

the air that surrounds us.And so is Mitsubishi Electrlc,actively provlding systems

for power generation,transrnission,transformation and distributioB,as well as

developing new energy sources and inforrcation-processing technologies.While

thinking of both people and the environment,we're preparing to help ensure a

safe,reliable supply of electricity in the year 2000 and beyond through

technologlcal cooperation in the areas of new eRergy,and hydroelectric,thermal

and nuclear power generatlon.

At present,and in the future.Contributing to a better Iife for all 365 days a

year. Mitsubishi EIectric.

MITSUBISHI
ELECTRIC

MITSUBI$HI ELECTRIC CORPORATION POWER SYSTEMS MARKETING DIVISION 2-2-3 MARUNOUCHI CHIYODA-KU TOKYO leO-8310. JAPAN
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EQUIPMENT FOR NUCLEAR

eSAMPLING EQUIPMENT

eNEUTRALIZING SYSTEM
 FrOR WASTE WATER

eOXYGENATED TREATMENT
 SYSTEM

espEciALPUMPS !:,l:;:.,,,,[illgiifi1

op
           HiGA5HIMURAYAMA PLANT

NIKKISO
Bead Office e
"folephone e "fokyo (03) 3443-3732

   FAX e lbkyo (03) 3473-5473
'fokyoBlanchOffice e felephone (03)
Osaka BIanch Office e 'felephone (06)
Nagoya Blanch Office e felephone (052)

"

POWER
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3440-3625
203-3493
58l-6201

           c o.,
43-2, Ebisu 3-chome, Shibuya-ku, Tbkyo, Japan

P1,ANT

LT D
l50-867"7

2-pure
Automatic Ion Analyzer

    t

                   6q h

"Atoms in Japan" is compiled and pubRshed monthly in English by JAIF as the only regular such publication

furnishing irnportant nuclear news frorn both industry and the government together with other economic and

industrial information. The journal also presents reviews on nuclear news frorn other countries, as seen frorn

Japan. It is distributed to members only.

I997 Edition of "Atoms in Japan"is now available in the form of CD-ROM. For piacing an order, please contact

the following.

         <2clrggg9i2C7 Japan Atomic industriai Forum, inc.

              Department of PIanning & lnforrnation Services

             fi-13, Shimbashi l-chome, Minato-ku, Tokyo, Japan

              1"e181-3-3538-7927 Fax8I-3-3508-2e94
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Every one of ToshibaEs engineer is enthusiastic about creating an envlronment where individua]s

can live meaningfuHives in comfort and abundance, As an integrated manufacturer of electric

and electronics products, we 6ave dlrected concerted efforts to the development
of nuclear power as a stable energy source for the 21st century,

The basic principle of Toshiba's Nuclear Energy Division is respect for humanity.
This inspires us to devote ourselves to ceaseless technical advances thct contribute to the realization

of a betier environment and the development of society.
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                       AII energy resources are limited.

         If we continue mining at this pace, they will be exhausted before long.

          Rernaining deposits of oi] and natural gas are about 50 or 60 years,

   uranium is about 70 years, and coal, which is relativeiy abundant, is about 200 years.

But uraniu m, as a fuel for nudear power plants, can be recyded to 96% of its original amount.

        When we reuse uranium, it becomes more efficient in producing power.

  Up to now we have used a large quantity of fossil fuel at the expense of our environment.

            For the devdopment and posterity of our nation and the earth,

       it is time to switch to more efficient, dean and long lasting nuclear energy.

   ENERGY CRE,M'ED BY TECHNOLOGY
MITSUBISHI PWR NUCLEAR POWER PLANT
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