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第24回原産年次大会総括プログラム

　第　1　日
S月8日　（月）

　第　2　白4月9日　（火）
　第　3　日

S月10日（水）

開会セッション セッション2 セッション4

午
　
　
　
　
　
前

　　　　　　（9：30～12：00）

?備委員長大会基調

ｴ産会長所信表明

ｴ子力委員長所感

ｭ特別講演〉

　　　　　　（9：00～12：00）

u脱原子力政策のゆくえ」

@　［講演とパネル討論］

　　　　　　（9：00～12：00）

u原子力の安全と理解

@　　　　一何が必要か」

@　［講演とパネル討論］

（昼休み） 午餐会 （昼休み）

セッション1 セッション5

　　　　　　（12：30～14：30）

@　　　於：ホテルオークラ

ンﾁ別講演＞

潤怩潤@・●o　・9●　●・●　・●●　●●●　●●●　●●●　●・●　●●●　●●■　●●●　o■o　●●●

@　原子力映画上映

@　　　　　（12：45～14：00）

午
　
　
　
　
　
　
　
　
　
後

　　　　　　　（13：30～18：00）

A「激動する世界情勢とエネル

@ギー・原子力」

@　　［講演と討論］

セッション3

　　　　　　（13：30～17：00）

uエネルギー・原子力政策に何

ｪ求められるか」

@　［パネル討論］

　　　　　　（15：00～18：00）

uチェルノブイリ事故後の放射

?影響」

@　［講演とパネル討論］ 閉会：大会のまとめ

レセプション
　　　　（18：30～20：00）

浴F東京プリンスホテル

一1一



4月8日　（月）

開会セッション《9＝30～12100）

議長：那　須　　　翔

　大会のねらい

　　　生　田　豊　朗

原産会長所信表明

　　圓城寺　次　郎

原子力委員長所感

　　山　東　昭　子

東京電力㈱社長

大会準備委員長

（財）日本エネルギー経済研究所理事長

（社）日本原子力産業会議会長

原子力委員会委員長、科学技術庁長官

〈特別講演〉、

　「90年代のエネルギー政策：ECの見解」
　　　A．加ドゾ・イ・ターニャ　　’欧州共同体（EC）エネルギー委員

　「新しい国際秩序とエネノヒギー」

　　　M．ラユヨン　　　　　米国テネシー峡谷開発公社（TVA）総裁

・セッション1　（13＝30’》18＝00）

激動する世界情勢とエネルギー・原子力

議長：綿　森　　　力　　　　　（社）日本原子力産業会議副会長

　「世界のエネルギーバランスにおける将来の原子力の役割」

　　　B．セミョーノブ　　　国際原子力機関（IAEA）事務局次長
　「ソ連における原子力産業の現状と将来1

　　　V．コノワロフ　　　　ソ連原子力発電・産業大臣

　「21世紀へ向けてのエネルギー戦略」

　　・T．’ヘンドリクソン　　米国エネルギー省原子力担当首席次官補代理

　「我が国の長期エネルギー需給展望と原子力開発の考え方」

　　　緒　方　謙二郎　　　　通商産業省資源エネルギー庁長官

く休　憩〉

議長：渡辺文夫　　（社）日本原子力産業会議副会長
　「イギリスにおけるエネルギー部門の民営化と原子力発電の将来」

　　　T．ウォー感電　　　　イギリス・エネルギー省次官

　「チェコスロバキアにおけるエネルギー確保への努力と国際協力の必要性」

　　　J．イーハ　　　　　　チェコスロバキア経済省次官

　「新たな国際連携へ向けて」

　　　R．カール　　　　　　フランス電力庁副総裁

く討　論〉

　『新しい国際連携の方向と課題』

　　　上記講演者のほかの討論参加者

　　　　遠藤哲也　在ウィーン国際機関日本政府代表部特命全権大使
　　　　R。ロング　　　　　米国原子力学会次期会長

　　　　1，スブキ　　　　　インドネシア原子力庁次官

レセプション（18＝30’》20＝00）
於東京プリンスホテル「プロビデンスホール」

一2一



4月9日　（火）

セッション2（9＝00ん12＝00）
脱原子力政策のゆくえ

議長：佐和隆光　　＿京都大学教授
　「スウェーデンにおける原子力発電早期廃止政策の変更」

　　　K．一A．エディン　　　スウェーデン・クラフトサム

　「スイスのエネルギー政策と原子力の将来」

　　　E．キーナー　　　　　スイス連邦エネルギー局長

（電気事業連合）理事長
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スウェーデン産業大臣エネルギー顧問

スイス原子力協会事務局長

東京大学教授

東京電力㈱副社長

同　前

同　前

〈参加者との討論〉

午餐会（12＝30卍14：30）　　　於　ホテルオークラ「平安の間」

　通商産業大臣所感

　　　中　尾　栄　一　　　　通商産業大臣

　特別講演「日本の美」　　　　　　’

　　　平　山　郁　夫　　　　東京芸術大学学長

映画上映〔12＝45’》14＝00）　　　於　メルパルクホール

．　　●検証・原子力発電の安全規制はいま

　　　●巨大地震に耐える

　　　●ある日の藤城さん親子一原子炉の暴走は防げるか

　　　●地球にやさしく・安全に一低レベル放射性廃棄物の埋設

セッション3（15＝00～18＝00）
チェルノブイリ事故後の放射線影響

議長：田　島　英　三　　　　原子力安全研究協会理事長

　「チェルノブイリ事故による放射線影響」

　　　熊　取　敏　之

くパネル討論〉
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小
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（財）放射線影響協会理事長

同　前

生活研究家、主婦

京都大学名誉教授

読売新聞社亡命言兇委員

日本大学期手

〈参加者との討論〉

一3一



4月10日（水）

セッション4（9＝00～12＝00）
原子力の安全と・理解一何が必要か

議長：勝　部　領　樹　　　　㈱NHKエンタープライズキャスター

　「原子力開発利用とパブリック・アクセプタンス」

　　　山本貞一・　科学技術庁原子力局長
　「原子力安全と社会的認識」

　　　近藤駿介　　東京大学教授
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評論家

評論家

東京女子大学教授

読売新聞社編集局次長

電気事業連合会広報部長

コメンテーター：

　　アン・ビスコンティ 米国エネルギー啓発協議会（USCEA）副理事長

〈参加者との討論〉

セッション5（13＝30～17＝00）
エネルギー・原子力政策に何が求められるか

議長：田原総一朗

くパネル討論〉

　パネリスト：

　　　与謝野　　　馨

　　　伊　藤　　　茂

　　　近　江　首記夫

　　　聴　濤　　　弘

　　　永　末　英　一

評論家

自由民主党衆議院議員

日本社会党衆議院議員

公明党衆議院議員

日本共産党政策宣伝委員会責任者

民社覚衆議院議員

〈参加者との討論〉

閉会＝大会のまとめ

生　田　豊　朗 大会準備委員長
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          The 24th JAIF Annual Conference
                    '
Basic Therne:
ENERGY IN THE 1990'S: EXPECTATIONS FOR NUCLEAR POWER

Monday, April 8

5 OPENING SESSION 9:30 - 12:OO

Chairman: Sho Nasu
          President ･ ,'･          Tokyo Electric Power Cb.

Remarks by Chairrnan of Prograrn COmmittee-
    Toyoaki Ikuta
    President
    Znstitute of Energy Economics, Japan

JAZF Chairman's Address
    Jiro Enjoji

    Chairrnan -    Japan Atomic Zndustrial Forum
                            i'                          tt tRernarks by Chairman of Atomic Energy Commission

    Akiko Santo '    Chairman
    Atomic Energy Commission
    Minister for Science and Technology

Speciai Lectures:

"Energy Policy for the Nineties: An EC Viewpoint"
  - Antonio Cardoso e Cunha
    Energy Commissioner
    European Communities

"The Importance of Znternationai Cooperation in World Energy

    Marvin Runyon
    Chairman -･    Tennessee'vdlley Authority
    U.S.A.

g SESSION 1 13:30 - 18:OO
 WORLD SXTUATION ZN FLUX: ENERGY AND NUCLEAR POItNIER K

Chairman: Tsutomu Watamori
          Vice Chairman
          Japan Atornic Zndustriai Forum

"The Future Role of Nuciear Energy in the Global Energy
 Balance"
    Boris A. Sernenov
    Deputy Director General
    Znternational Atomic Energy Agency
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"Expectations for :nternational
 Power Developrnent",
   Vitaly F. KonovaloV
   Minister for Nuclear Power
   U.S.S.R.

Cooperation

and Industry

in the Nuclear

"Energy Strategy towards the 21$t Century."

   Tom A. Hendrickson ･-   Principal Deputy Assistant'Secretaty

      £or Nuclear Energy '   Department of Energy
   U.S.A.

"Long-term Prospects for Energy Demand and Supply
 Concept o£ Nuclear Development in'Japan"
   Kenjiro Ogata
   Director General
   Agency of Natural Resources and Energy
   Ministry of international Trade and Industry

and. the

[ Zntermission ]

Chairman: Fumio Watanabe
         Vice Chairman
         Japan Atornic.Industrial Forum

"Energy Privatisation and Futu:e of Nuclear
    Timothy Walker
    Permanent Under-Secretary
- DepartrnentofEnergy
    United Kingdom

iPower in UK."

"Efforts for Energy
   Jan Jicha
   Deputy Minister
   Federal Ministry
   Czech and Slovak

Security and International

of Economy
Federal Republic

Cooperation"

"Towards the New Global Cooperation"
   Remy L. Carle
   Deputy Director General
   Electricite de France
   France
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Discussion
 -- Direction of

Participants:
Lecturers in this

the New Global

Session and;

Cooperation

Tetsuya Endo
Arrtbassador, Permanent Mission of
the Znternational Organizations

Robert L. Long
President Elect
Arnerican Nuclear Society
U.S.A.

 Japan to
in Vienna

Iyos Subki
Deputy Director
National Atomic
Indonesia

General
Energy Agency

JAIF CHAIRMAN'S RECEPTION 18:30 - 20:OO
Providence Hall , Tokyo Prince Hotel

Note: rn this year's

.

for discussions
participants.
views and make

Conference rnuch time is appropriated
 between speakers and Japanese/overseas
Participants are invited to exchange
comrnents in each discussion.
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Tuesday, Aprii 9

g sEsszoN 2
 PHASE-OUT

 9:OO
POL:CY
- 12:OO
 OF NUCLEAR POWER: WHERE :T WILL GO

Chairman: Takanttsu Sawa
Director, :nsitute of
Kyoto University

Econontc Research

t "Early Phase of NucZear Abolished in Sweden"
    Karl-Axel Edin
    Managing Director
    KRAFTSAM
    Sweden

"Swiss Energy Policy and the Future of Nuclear
    EdWard Kiener
    Director
    Federal Office of Energy '
    Switzerland

Panel Discussion
Pane1ists:
    Peter Asell
    Energy Advisor to the Minsiter of Zndustry
    Sweden

    Peter H'a'hlen ･-
    Secretary General
    Swiss Association for Atomic Energy
    Switzerland

    Yoichi Kaya
    Professor
    University of Tokyo

    Susumu Yoda
    Executive Vice President
    Tokyo Electric Power Co.

    Kari-Axel Edin
    Eduard Kiener

Discussion with the floor

Powertt

LUNCHEON12:30-14:30 (Busserviceavailableto
RoomHeian,HotelOkura HotelOkura)
Remarks by Minister of rnternational Trade and Industry
    Eiichi Nakao
    Minister of rnternational Trade and Industry

Special Cultural Lecture
    Ikuo Hirayama
    President
    T.okyo National University .of Fine Arts and Music

                           -9-
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FZLMS 12:45 " 14:OO
Mielparque Hall

    FUms wUl be shown
     - Safety regulation
     : ftg21g:;cgg;.2s a

     -- Radioactive waste

S SESSZON 3 15:OO - 18:OO
 THE RADIOLOGrCAL EFFECTS

on the following topics;
 on nuclear power
nuclear. power plant

 rnanagement
      '           ' '              '
           ttt /

 OF CHERNOBYL ACC.ZDENT,

Chairman: Eizo Tajima
          President
         Nuclear Safety Research Association
                    '                                         '                .. .

"Radiological Effects of Chernobyl Accident"
    Toshiyuki Kumatori
    President -
    Association of Radiation Effects

Panel Discussion
Pane1ists:

    Hiroko Kofuji
    Consumer Consultant; Housewife

    Tsutomu Sugawara
    Professor Emeritus
  ･ Kyoto University

    Masao Nakamura
    Editorial Writer
    The Yorniuri Shimbun

    Kunikazu Noguchi
    Assistant
    Hihon University

    Toshiyuki Kumatori

Discussion with the floor

-10-



'Wednesday.', April 10

g sEssloN
 NUCLEAR

4 9:OO
SAFETY AND

12:OO
 PUBLIC UNDERSTANDrNG: WHAT .. IS NECESSARY

Chairman: Ryoju Katsube
TV Caster
NHK Enterprises Co.

"Issues of Nuclear Development and .PubZic
    Te"chi Yamamoto
    Director General `
    Atomic Energy Bureau
    Science and Technology Agency

"Nuclear Safety and Public Recognition"
    Shunsuke Kondo
    Professor
    University of Tokyo

Panei discussien.
Pane1ists:

    Fuyuko Kamisaka
    Social Critic

    Noriko Kimoto
    Social Critic --
    Hirotada Hirose
    Professor
 ' Tokyo Woman's Christian University

    Yoshio Matsui
    Deputy Managing Editor
    The Yomiuri Shimbun

    Teruaki Masumoto
    General Administration Manager
    Public Relations & rnformation Dept.
    Federation of Electric Power Cornpanies

Commentator:
    Ann S. Bisconti
    Vice President
    US Council for Energy Awareness
    U.S.A.

Discussion with the floor

Acceptance"
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gsEssroN s 13:3o
 REQUIREMENTS FOR

- 17:OO
ENERGY AND NUCLEAR POL!CY

Chairman: Soichiro Tahara
         ' Social Critic

Panel discussion
Panelists:

    Kaoru Yosano
    Mernber, House of the Representatives
    Liberal Derrtoctatic Party

    Shigeru Zto
    Member, House of the Representatives
    Social Dernocratic Party of Japan
                          '
    Mikio Oomi
    Mernber, House of the Representatives
    Korneito

    Hiroshi Kikunarni
    Chairman of the Policy & Propaganda Commission
    Japanese Communist Party

    EiichiNagasue ' '    Mernber, House of the Representatives
    Japan Dernocratic SociaZist Party

    '
Discussion with the floor
                       '

CLOSING

    Toyoaki rkuta
    Chairman

    Program Committee '
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開会セッション
開
会
セ
ッ
シ
ョ
ン

年次大会準備委員長，

　　　　　　　　　　　大会のねらい

（財）日本エネルギー経済研究所理事長

　　　　　　　　　　生　田　豊　朗

　　　　　原産会長所信表明

（社）日本原子力産業会議会長

　　　　　　圓城寺　次　郎

　　　　　　　　　原子力委員長所感

原子力委員会委員長，科学技術庁長官

　　　　　　　　　　山　東　昭　子

　　　　　　　　　1　　〈特別講演＞

90年代のエネルギー政策＝ECの見解

　　欧州共同体（EC）エネルギー委員

　　　　　A．　カルドゾ・イ・ターニャ

　　　　　　新しい国際秩序とエネルギー

米国テネシー峡谷開発公社（TVA）総裁

　　　　　　　　　　　　　M．　ラニヨン

0



第24回原産年次大会　会長所信表明

平成3年4月8日
メルパルクホール

　議長、御臨席の皆様、原産年次大会の開催に当たり、主催者を代表いたしまして、一言

御挨拶を申し上げます。

　湾岸戦争の早期終結は、大変喜ばしいことであります。

　しかし、湾岸戦争がこのように早期に終結しても、例えば、昨年と同様に、予想される

この夏の大幅な電力消費や、ここ数年来の民生部門を中心とするエネルギー需要の著しい

伸びが、わが国のエネルギー情勢を一段と厳しいものにしっっあります。

　この情勢に対応できる単一のエネルギー源はなく、石油代替エネルギー、新エネルギー、

未利用熱の利用、そしてエネルギーの節約に至るまで、すべての方策を活用しなくてはな

りません。特にその中でも、原子力発電は、環境保護に適し、大量で安定した供給が可能

な、現実的なエネルギー源であります。

　原子力発電をはじめとする、今後のエネルギーの安定供給については、エネルギー需給

見通しを、単なる数字合わせに終わらせるのではなく、政府自らが、その現実的姿を国民

にありのまま提示し、協力を訴えていかなくては、将来に禍根を残すことになります。

　私ども原子力関係者としましても、エネルギーの安定供給のために、最大限の努力を行

う所存ですが、それには、深刻な状況になりつつあるエネルギーに対する国民の認識並び

に、原子力発電に対する理解と支援が必要であります。そのため私どもは、生活レベルか

らグb一バルな世界のエネルギーに係わる情勢について、種々の場を通して国民の皆さま

に説明し、原子力発電所の建設についての理解を得る努力をしなくてはなりません。

　わが国の原子力開発のみならず、世界各国の原子力開発についても、積極的な協力を進

めなくてはなりません。特にこれから原子力発電を導入しようと計画しているアジア諸国

にっきましては、わが国の経験も活かし、安全かつ着実に導入ができるよう、共に協力し

合う必要があります。

　またソ意東ヨーロッパ諸国につきましても、原子力発電の実状が明らかになるにつれ、

これらの国々には、安全性などの問題を含めて、今まで以上に協力することが必要である

と思われます。私ども民間としましても、然るべき枠組みのもとに、積極的な役割を果た

していく所存であります。

　原子力発電の推進のための第1条件は、安全の確保です。今回の美浜発電所の事故は、

わが国の原子力発電技術の水準が、世界でもトップクラスにあると言われていますだけに、

私ども原子力関係者ばかりでなく、多くの方々に大きなショックを与えました。また、原

子力発電の安全性そのものに対する不安も、与えたのではないかと、懸念しております。

0－2一工



　事故に対しては、最新の技術を駆使して丸その再発を無くすよう努力するのは当然です

が、同時に、関係者が、原子力の安全とは何かを整理し直して、それを基に、国民の皆さ

まに蓮解を求めていかなくてはなりません。

　わたくしどもは、原子力発電の建設、運転、管理に携わる関係者と共に、何にもまして、

大前提である安全性について再確認し、今後の原子力開発を進めることにいたします。

　世界の原子力平和利用の推進にとって、憂慮されますことは、核兵器の拡散問題です。

原子力発電を推進し、特に燃料サイクルの実用化にチャレンジしておりますわが国にとり

ましては、世界の核不拡散体制の確立とその維持、並びに、核軍縮の一層の実現が、国民

の悲願であり、平和利用推進の国民合意の基盤であります。私どもは、そのような立場か

ら、核不拡散条約（NPT）の、1995年以降の延長はもちろん、核兵器保有国間の核

軍縮努力、NPT批准国への平和利用のための協力を、強く望みます。

　現在、わが国と北朝鮮（朝鮮民主主義人民共和国）の問で、話し合いが行われておりま

す、NPT批准に伴う保障措置問題には、私どもは、わが国政府の姿勢を全面的に支持す

るものであります。

　最後になりましたが、年次大会の準備委員長、及び準備委員、各セッションの議長の方

々、この大会のために御参集いただきました海外、国内の発表者の方々、並びに会場の皆

様に、心よりお礼を申し上げ、私の所信とさせていただきます。

以上
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  JA-IF ChaiTman's Address ,

24th+JAIF IVnnual Conference･.

  Mielparque ,Hall) TQkyo

   i' APril 8, 1991

t

     Mr. Chairman, ladies and gentlemen, I am honpred ,to-be able to

greet you today at the opening of the JAIF annual conference, on

behalf of the Japan Atomic Industrial,Forum.

              t tt t          tt .tt t. . tl                           t. t                               '
     I am very glad that the Gulf War came to an early end.

However, notwithstanding this,fact the energy situation in Japan

still faces such severe realities as an expected sharp increase

in electr±c power consumpt±on･this summer, sim±lar to that of
last year, and growing demand especialiy in publiq welfare

activities. c
     No single existing energy source can relieve this critical

condition. We have to resort to all avaiiable means, including

alternatives to oil, new energies, using previously unuse.d heat,

and conserving energy. It is a matter of course that nuclear
power, in particular, is the energy source best suited to the

requirernents for environmental protection, that is both capable

of a large volume of constant supply and realistic.

                              '
     It will be recessary to formulate proper perspectives on

future steady energy supplies, inciuding nuclear and all other

available,means, and the-Japanese Government should take

initiative to appeal to the peopie of the nation for cooperation

by showing the real status of energy in the country. Without
such efforts, we will experience trouble in the near future.
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     In the nuclear'energy sector, we must strive our utrnost to
assure a constant supply of energy for the future. For that

purpose, it is essential to make the Japanese people aware of the

energy situation at present and to obtain their understanding and

support for nuclear power.

                                                  '
     We must take every opportunity available to prornote a

knowledge of energy at ail levels, from household affairs to
global policy, so that better pubiic understanding wili be

obtained for the construction of nuclear power plants.
                   '            '                               '                                   '
     The efforts on the energy issue should not be restricted to

the development of nuclear energy in Japan, but should be '･
extended to cooperation with other nuclear-energy countries

aroundtheworld.''' ' '' ･･
     Asian countries planning to introduce nuclear power for

future use, in particular, should be allowed access to the

Japanese experienee in ensuring the safe and steady operation of

nuclear power plants. In this way we can cooperate each other.

                             '           '                                                          '
     The soviet Union and Eastern European countries that are .

pushing ahead with nuclear power projects stand in need of

more of the same kind of cooperation that they have so far

received in the matter of nuclear safety. The Japan Atomic
Industrial Forum is fully prepared to do its part.

                                          '
     The primary condition for the' p'romotion of nuclear power is

to assure safety. ･ '' ･
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     The recent accident that occurred at the Mihama nuclear

plant was a big blow to the image of nuclear safety held by the

Japanese people, as ･well as to the nuclear energy sector, because

safe nuclear technology in Japan had been beiieved to be the most

reliable in the worid. The accident made a serious impact on the
Japanese people in terms of the safety issue of nuclear power

stations,anditiscertainlyofgreat'concerntous. '

     While it is necessary to ensure that such accidents will
'

           .never be repeated again, the persons concerned have been

requested to scrutinize again the probiems related to the nuclear

safety and to seek greater understanding on the part of the

people by showing their sincerity about the accident's outCome.

                                                          '      '

     We are prepared, as are all other interests involved in the

construction, operation andcmanagement of nuclear power plants,

to reaffirm safety as the major premise for the deveiopment of

nuclear energy in the future.

     Our major concern for the future in the 'area of the peaceful

uses of nuclear energy in the world is to prevent the

proliferation of nuclear weapons. Japan is further promoting

nuclear power and is challenging the commercialization of nuclear

fuel cycle. Securing accomplishment of these programs, it is
essential to establish the non-proiiferation regime as well as
nuclear disarrnament all over the world which is our nation's                                     r
earnest wish and also the basis for consensus in the peaceful

uses of nuclear energy.
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     The Nuclear NonrProliferation Treaty (NPI ), which is-set
                                            'to expire,in 1995. sh.ould naturaJly be,extended beyond that ,Ume.
                'Tp.achieve.thegoalofnon-proliferation}however･,,it.is .
necessary for th.e nyclear-weapons states to paake further effor･ts
            '-toward nuqlear disarmament and. to ext,end peaceful.cooperation to

the qountries that hav.e,already ratified-the NPT and agreed .to
    'havetheir･nuclea.rfacil;tiesinspected... ,' ' .-.･.

     The. inspection pf the Tn.ternational.Atpmic Energy Agency

(ZAEA) is an outstanding issue in the ongoing negotiations

between Japan and North,Korea (the Democratic Peoplels Repu,bUc

of Korea). This is a matter of grave,conceTn to all Japanese
involved as far as the peaceful uses of nuclea,r energy..is

concerned.

   , .The.J,apanese government ts requested,-acting as a nation

committed to the peaceful uses of nuclear energyi to continue its

vigorous efforts to persuade North Korea.

     Before closing my address, I must express my heartfelt

gratitude to the chairman and members of the organizing committee

for this annual conference. to the chairmen of all sessions, to

the foreign and Japanese visitors with papers for presentation,

and to all other participants in this conference.

Thank you.
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第二十四回原産年次大会

原子力委員会委員長　所感

　本日、第24回原産年次大会が、内外から多数の原子力関係者の出席のもと、かく

も盛大に開催される運びとなりましたことは誠に喜ばしく存じます。

圓城寺会長、生田大会準備委員長を始め、大会の開催に御尽力された皆様方に心から

お祝いを申し上げますとともに、原子力分野で指導的な役割を果たされている皆様と

この場に会することができ、大変喜ばしく思っております。

．世界のエネルギー需要は、過去2回の石油危機の後、比較的低い伸びで推移してい

ましたが、近年は伸び率が増大しており、さらに、開発途上国のエネルギー需要の急

速な増加等により、将来的には、全世界のエネルギー需要は着実に増大することが予

測されております。

　こうした状況のもと、今回、中東の湾岸危機の発生に伴い、原油供給について世界

が心配したことは記憶に新しいところですが、このように供給に不安定な要因を内包』

している石油への依存度を低減し、世界のエネルギー供給の安定化を図るためには、

エネルギー消費大国である我が国を始めとする先進各国が、石油代替エネルギー、と

りわけ供給安定性、経済性に優れる原子力の開発を積極的に推進し、世界のエネルギ

ー問題の解決に貢献していくことが重要と考えております。また、エネルギー以外の

多様な用途がある化石燃料の消費を抑制する上でも、非化石燃料である原子力を始め

とする石油代替エネルギーの開発が重要です。

　さらに、近年、地球温暖化、酸性雨等の地球環境問題が大きくクローズアップされ

てきております。石油、石炭等の化石燃料は、その燃焼に伴い、温室効果や酸性雨の

原因となる二酸化炭素等を発生さ茸ることから、これらに過度に依存することは好ま

しくありません。原子力に関しては、二酸化炭素等を発生させないという優れた特長

を有しております。このため、’ヒ昌一ストンサミット等の国際会議の場においても、

地球規模の環境問題の解決に重要な役割を果たすことが確認されており、この点から

も原子力の開発利用は大きな意義をもっております。

　このようにエネルギー源として優れた特長を有している原子力については、現在、
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世界全体で426基、約3億4千万キロワットの原子力発電所が運転中であり、世界

全体の総発電電力量に対し、原子力が17パーセントを占め、電力供給の主要な担い

手としての地位を築いております。

，この原子力の開発利用を推進するに当たっては、安全確保を第一として、国民の理

解と協力を得ることが重要です。

　こうした観点から、今回の関西電力美浜発電所で起こった蒸気発生器伝熱管損傷に

つきましては、環境に影響を与えることはなかったものの、地元を始めとして国民の

皆様に心配をおかけする結果となり、誠に遺憾に思います。十分な原因究明を行った

上で、今後、このようなことが再発しないよう、万全の安全対策をとることが重要と

考えております。

　また、国民の皆様の原子力に対する理解の増進に当たっては、従来のような新聞、

テレビ等のマスメディアを活用した、広く国民に問いかけていく広報だけではなく、

全国各地で開催される勉強会への講師の派遣、国民の皆様の疑問や不安に懇切丁寧に

答えていく対話形式の活動、あるいは身の回りの放射線を測定する簡易放射線測定器

を貸し出して実際に計ってもらうなど、分かりやすい体験型広報等を行い、適時的確

に、草の根的な広報活動を進めているところです。加えて、パブリックアクセプタン

ス対策の推進に当たっては、国際的な連携も重要であるとの認識の下に、海外諸国や

国際機関との協力の強化を図っていくこととしております。

　次に原子力政策の推進状況についてですが、原子力発電を着実に推進する一方、ウ

ラン資源を有効1こ活用し、原子力発電の供給宰定性を高めるため、現在、青森県六ヶ

所村において、核燃料サイクル施設計画が進展しております。政府としても、安全確

保対策の一層の充実強化を図り、かつ本計画についての理解と協力の増進を図るため

広報活動を強化する・ともに、我が国の研究開発の成果を最大限に活用するべく技術的

支援を行っております。

　また、将来の原子力発電の主流となる高速増殖炉については、21世紀の実用化を

目指して原型炉「もんじゅ』の建設を行っそいるところですが、現在、工事はほぼ終

了し、今後、総合機能試験を行うこととしており、来年10月の臨界を目指して着実

に計画を進めているところです。
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ゆチの∫もみじゅ」爾燃料製造等に必要なブ～レトテ『’ムについては・平聴4年鑓婚国

申のブルトテ舛に不足が生じる見通しで籾・難にお、’τ回収されるブルトrウ

ムの返還輪送を平成4年秋頃までに行うこととしております。これについては、関係

機関の緊密な協力の下・輸送に万全を期すこととしてわります。

f方・今後の原子力の研究開騨つ・’てこま・技騨新の牽引靴しての先導的な綬

騨果たすことが期待される領域を幽幽てお．ります・

・人類ψ恒久的エネルギー源である核融合1‘つ、’ては・日本原子力研究所の臨界プラ

ズマ試験装置（JT－60）が、高性能化のための改造を終了し、この程、運転を開

牌はした・今年麟・1・よ・・揮水素を恥・た実験を御こととし頼り・研究

開発に一層の進展がみうれる弔とを期待しております。また、日本、米国、EC、ソ

連の四極により進め．られている嗣際熱核融合実験炉「（IT耳R）計画につきましては、

昨年末、概念設計活動が成功裡に終了し、今年度わ・らは、工学設計活動に移行するこ

ととなっており離が・我が国と界は・本計画に主体的か噸騨に参肌て、’く

こととしております。

　放射線利用については、医療、工業、卑業等ρ分野への幅広い応用を通じて、甲民

生活の向上に大きく貢献するものであり、その一層の普及・拡大及び利用技術の高度

化を図ることが必要です。特に、難治性がんの治療を可能とする重粒子線がん治療装

置の建設が、平成5年度の完成を目指し着実に進められております。また、物理、化

学等幅広い分野での応用が期待されている大型放射光施設についても、その建設が進

められているところです。

　また、原子力船の研究開発につきましては、原子力船「むつ」が、本年2月、原子

力船として完成し、第一次実験航海を実施したところですが、今後、概ね1年間にわ

たり、舶用炉の研究開発に必要な実験データ、知見等を得るため、実験航海を行うこ

ととしております。

　次に、原子力分野における我が国の国際貢献についてですが、まず我が国及び世界

の原子力開発利用を一層円滑に推進するためには、今後とも、核兵器の不拡散に関す

る条約、及び国際原子力機関の保障措置体制が健全に維持・強化されることが重要で

あると考えており、我が国の国際協力は、核不拡散との両立を図りつつ展開している
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ところです。開発途上国との協力については、相手国の国情を勘案しつつ、研究基盤、

技術基盤の整備に重点を置き、協力を進めております。このうち、我が国と歴史的、

地理的、経済的に密接な関係にある近隣アジア地域と我が国とを含めた、地域として

一体の協力が有効であり、本地域全体の原子力技術水準の向上に貢献してまいります。

具体的には、昨年に続き、先月、第2回アジア地域原子力協力国際会議を行い、地域

協力についての検討を進めるなど、積極的な対応を行っているところです。さらに、

先進諸国との間においても、核融合、高レベル放射性廃棄物の処理処分等の協力を積

極的に進めております。

　これらの原子力の開発利用を進めるに当たっては、安全の確保が大前提であり、私

としても全力を尽くしてこれに当たる所存ですので、皆様方におかれましても、宜し

くかかる趣旨をご理解頂き、一層の御支援、御協力をお願いする次第です。

　以上、私の所感を申し述べましたが、本日から3日間、　「90年代のエネルギー

　原子力に何を期待するか」とち、う基調テーマのもと、内外の多数の有識者・専門家

の方々の間で忌揮のない活発な意見交換が行われ、また貴重な提言がなされ、本大会

が成功を収められんことを心から祈念致しまして、私の挨拶とさせていただきます。
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ENER(XY PeLECY FOR THE NINET:ES; AN EC YIE!g-POINT

chairtnan. Iadies and gentleuten.

fntrodUetton

l an p{eesed te sharB soifie views witlt yeu erk t"e approaeh the European
Cemzrunity has zdopted to a ntttriber ef energy is$ue$.

I weutd Iilce to tRke the eppertuaity in･epeai"g tUis morning's se$sion te
set out $one breaci strands ef energy paliey in the eurapean CemrTzanity
wikix partrcular,at`Lentiert te the stRg[e eurepeafi szarket. recenit
deyafepments in ea$tern Eurepe rneludi"g the EtLropean Energy･eharter.
nttctear Do(icy. energy tectinotegy anct[ seme of tke ail poticy rs$aes.

In a time ef sTgni's"ieant ema"ges worldwide and rising uncertaintie$ dL£e
to pogiticat eyents, the impertanee of enersy must be e!ear ta everyene.

In contradiction to the relatl･iVe calm that hEs bsen reigning in tne past
year$ en tke enersEr markets, arzd wh,ich has tempted seme te Iapse inta
passivity, tQclay`s srtuation remindS Us egain that snersy is of vita'1
impQrtance in at: area$ of our e¢enetnY anti for eur weHbei"g.

The interEinkage ef econemles or the･ fact that the envirenrT;en-L lnows no
frgntlers, requires g[ebal thinkrng in order te meet the challenges that

The Earepean eonmunity has an urtlque cha"ce to play a pivotal role in a
processsLtchasth;s･ ewingtoitslti$tery.cu;tureandtradftions
lt may prove to be the meeting poTn`L between the east and west, nerth and
sourhT

AIongsrde tlte events taking place internationattY, the key eoncept, in
energy--policy terms. geverning eurapean aetivities today is the
achEevement ef the iBterna[ market tsy end t992 anct the tmprevealeRt of
secus"rty of energy supplyi

ln khe pa$t, the Ca"ittunity appreachect energy matters !argBty la p!aylng
the rete of coordinator of nationall energy 'policTes ef the indlvlduat

member states. There have been a few ¢ormon prograxrunes, rnc)st notabry in
thefietaefenersgyteahneSogy- ' '
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VlrliIst thfs approach was appropriate .te the circ mlsta"ces ef the past .ft
ha$ provecl ificreasingty rnere diificuIt te $qstaln ln a rapidly ehanging
world. aad rnareover, it is no le"ger good enough for the Single,
integratecl energy market Qf the 1990s and beyand.

The final quest £er tke Eurenean single market was [auRcfted by the
coaun:$sian in 19gS when the actions neee$sary fer rts acltievement were
sipelteqt. EnergytookitsptaceoRthefnternalmarkettralnTn
1988 wl.th the publ!eatlen of a whlte paPer " -the interna! energy market
n - setting eut tlte strategy for a sirtyle market ln the energy secter.

There ars ru}urfrany ecxnpteX i$Sqe$ a"ct fKture eonstderatiom to tse berne tn
mtnd which demaBd an enersry pe{ieY to bB deeided for the Cernmunity as a
wko!e. The objeetiyes are nos-t mueh lgfder. mere ar:}bitleus ･- ancl urgent -
thaft befere. anct that is wtiy the･Ceturaissien i$ working tewards the

presentetien ef a new per$pe¢tiye far the Eurapean Community"s energy
po!icy fer the cmaing years.

Thfs perspeetive vfi!I suggest hoW te meet detsza"d, economie grewtk,
envirenfrTental protectian and develepment withf" the evntext of the
lntertta! energy tuarket. in erder te creete a mcre fayourable frasnework
fer stimutating enterprtse. competlti.an ana trade.

       '                                                                'Such a neN appreach shottIti re$UJt Elt a cotrmen energy pe{icy which witi
tnost prebably be ernbedied In tite Eec treaty.

{t is en(y by takrng fu'll advantage ef the eammity dimen$ten, `Lhretxgh

ecpneutes ¢f $caIe, optimi$atieR ef re$oqree aHecation, its
eppartunities for fncreased tradei that the Ceanunity`s Bnergy $uppiy
can proyide the rZgnt basTs fer the inereaslngly intense strttggte for
markets whieh is takfng ptace at the glebal tevel.. Onty a truty cofttnton
energy peUcy can fulry e:ploit this :Cammu"ity ctimension.

1993 ls appreaching fast. and the qzaostion arises ef hevr far dowrz the
read the Cemrstssion is Cn terms af lts pregrarame. [n fact, $teady

pregrBss is being made. '                                  /
FirstTy. a directiye was adepted en traRsparency of prfce$. wh{ch is,
fctttdamsntat to tbe operat'ton of an epen energy market.

A twice yearty pubtication ef prrce$ pald by eensotnruers - smalt and targe
-- skou{d gLsaracttee that they witl be bek"Ler abte to makB the bese cheice
fer a rational. econemia Use Of energY fretu the various fuets avaf[able
te them.

Ttse second prepesaT whieh vras adepted, ¢encerns Comu:iunity £rade fn
electricity. A ctTrectrve preposes that there $hoLtfd be a system Lu'ider
wtrich eleetrlclty cempanies wQuld be' aVIe to ase transpart netwerks of
etner such eerupante$ for trade aeross natio"ar fre"tiers wheB the
eapacTty is avaHabls.

                                       'tUefotre the sumer, a posftiye decf$ien shauld also be reaehGd wlth regard



-- 3 -･

ra naturat gas, which pur$i.tes the $arae gea! Rs fer eEectriatty: increa$ea
trade bet!yeen exi$ting sUPPUers thrQugza better itnp{ementatien of transi`.
anci rrlore eampetition.

rhese specifle direetives uit! be fo!Iowed by ether prepo$als. al!
ciesigned to introduce greater ¢empetltton in the Camnnmity'$ energy
secter a"d te remeve restricMve natienaE barrier$. Ey inereasing
Corapetitien anci expletting the ,advantages ef a Iarge single market,
eBergy eosts $hould be reduced te the beneHt of all energy consuners.

Meantime, the Co(rmissron has set uD consurtative coT:ttTziMees. with the
purpose of exarnlning the case fer the introduetien ef thirct party acces$
to gas and eleetriclty netwerk$ in the Comuiurtity.

The maln eonsideratiens whteh "ill･goyern the caanis$ie"'s'cheiee are
two. The first is that seeurfty of suppty rnu$t Ret be･actverselY affeeted.
The second is that the principfe ef $t:bsidiaeity wilf be respected. This
msans that authcrity of Iecal and regienal entities cannet be
evershadowed by umecessery central drsCipiine.

Apart from the que$tion ef thirci party acce$s. there are ether area$ in
whiah the Commissiort is actlng or may act so as te intreduce greater
cocrrpetrtien in the tistvverked energie$.

Tr;e$e inelude princfpalEy the t'fiberallsatien ef i"ctependent etectricity
pracluatian artd transparettcy af costs; By transparency ef cests we mea",
ffrst ef u(E. the nurtlburtti!ingrt of the dtfferent furtctiens ef integrated

¢sc"patties at art aeeattrtti"g teve{ so that custerner kncws the price of `Lhe
prbdttet, Cgas artd eSsctrEcity) a$ we[l as the price af its transporT.

Another area of the CcrmIs$ien's eencern ts nerrnafi$atlen in the energy
field . with particLLtar reference te enViformentat $tanctard$. We are
canvineed that ctQrms, where appropriate. have a vitai part to p[ay in
epening up the market.

Before l change the subJeet 1 want te report progress en two rnore
subjects ef the internat market; frscaIrty and the eil sector.
                                  '    '
On taxatien the couaission's airn is te hartnanise. se far in the area ef
fndirect taxation, the fiscaf condrtiens under which energy prociacts are
traciea in tne Commani`Ly from cotintry te country.

en eil it$elf, the present thinking ln the Cemrrrission rs te ensure
greater trarrsparen¢y and Tess discriminarfea ln the grantfng ef Iicenses
                             .for Qi! exp;oratien and proctc" t!on.

We are atso coascioas of the need for polieies to frank the internal
market.'These range fron general $trengthening ef energy fnfrastructures
in the frarn{gwork of trattseuropean networScs, to tnore .cr.peeiffe ltartts tlke
ensrgy in ciries. on neripherat tslands or in rural eBvSrenraerTt.

                                            t
!t is ciearly my intentien te avoid exctusive reference to deyelepments

t



                                 --4- ･

in$fde the Cotrtnur}ity. elearty. Ceanunity energy pe[Icy ha$ an
internatiQnat dimensten. ivr;at happens inside the Community in eampleting
the lnternal energy uarket. has repereussion$ tseyend the tmity's
borders.

The Cermrtissien devetes eonsiderable attenorsen te strenghten energy
retatiens ivittt the netgftbeUring ceLmtries ef Efta, the tuedfterranean anct.
of caurse. eastBrn 'Ettrepe-.

Much befere the be{;tnnZng of the g:Lif crisis. that internatlena[ slcte of
the eeavaLmfty energy pelley was strengly stressed by the events ifi the
east ancl by the polltieal and eeenemlc referms undertaken there.

                                          '
The slncere -rill to.express eLtr selidar.ity wtth the pepulatien$ in the
U$SR anci in the countries ef central and easeevtt Europe, the need to
imc[utie the enersf･infrastraetLLre$ devetapmant anti their fibera!izatien
rnsrde the whale econo(ulc process. afid a$ well cur cxneern with the
serieu$ deterieration of the enersiy situation led us te buTld and
organfze a $ysteiratic appreach ef energy ceeperatien wi' th those states,

 '       '
As a startrng point I {ead a missioB in Me$cow iast september whieh wa$
fellowed by anather ene, ef teehnieul nature. Contacts with the soviet
attthoritie$ were pur$ued [ater in the year.

As a rest[lt of the faet' fiRding missien. two type$ ef eeoperatlen
projeets were identifi6d: 'fir$t te¢hn(ca1 type preJ'ects fnvolving tme
transfer of tec!?nology and the sltarTng ef expertlse ln such fleld$ as

nu¢tear $afety. energy effTciency. eavErenmentEl protec"Licn ete...
and secondly large tnvestnent prejecrs In ereas suelt as oE[. ptT.gs:!.:-!.s2.LSxt Tt

ancl as clevete ment and tran$ ert. upgrading a"d rnetietrni$ing reffnsrres.

The Commity caB eontrib(tte flnancigtfly fer the first type ef projects
but lts eontributien in the second cionaEn uriU be lTtuited to the role ef
facilitator for we$tern inciu$try te make `.he necesscry inve$tinent. That
i$ Mrhy. in tuy vieN. cooperation'in the freld ef the Iegat altd
administrative frarnework has ahsetute priorlty.

Att this is in the rine of the Heus"Len ecenomic cteclaratien ef July 9a

whi¢h expressecl the belief that teehnieal asslstance shQeki be prev(ded
new te heip the seviet anion tnove to a market--orTented ecanemy and te
rfiabitizeitsownreswrce$. '

Fo"awing tht$ impulslon at the last Eurapean Cernmunity Rotne $amTiit of
Decernber SO. a technTcal as$i$tance, progrartme for the USSR vras agreect
wtiieh vrouLd 'target. arnong others, the energy secter.

                                                 '
As yeU are eertainty eware. that prograns has tseert east)Jectect to selBe
polltlcalreservationsfollovingeventsinthebaltierepublics. But
srnee the 4th ef march, tha CommunTty decided te relatu'teh the peesramae
and preparat-;on of the technical coeperatian has started agaln to tnatch
the prieritres as soon as possible . We shall pursutng additTenal
contaet$ with the soviet authoritTas in the comT"g month$.
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                                  'On tke side ef energy cooperatien witit the countrle$ of eentrat anti
eastern EUROPE. tbe Cemrilurtitr h2s tyv6 reles to p!ay.

First. the Cc anissian is respensibSe for the ceordlna:ron of the eomptex
cooperatlen ef the 24 eeuntrie$ WhiCh desaided Tn Oetober 9e that energy
yfa$ a prierity for ceeperation with eastern EUROFE.

seebndly the EC pregrame PF[ARE lnciude$ as weEt an energy $eeter.
A$ yau prebab{y k"ew. PHARE, originally considered far Petanct and
Uungary. has been extended te Bu[sarla, Ronan.ia, Czechostevakia and
Yugos!avia. An arnoutlt ef anpre:imatety 5 meeus per ¢ountry has been
al[ewed for 1991 In the energy coeperatfgn field.

tt rs a([ rtgh`L', for acfrulnistratEVe aeaperation! '
But whe Is gelng to exprore. predUce, di$tri'bute and sell the energy
goods if net the fndastry?

If we expar!d ttsIs vtew "Le the East a"cl eensicler USSR as wetl, wa sltaH

at: agr¢e that an overaH approach i$ abselutely "ecessary, an approaeh
whEch wflI stress the need to brTng tegether soviet energy resources and
western eapital. techneEegy and Marksts te benef[t Eurepe as a i-rlte[e. rn
erder te match the eomDlementarlties:existlng in the reaSity. by creating
a large Buropean energy coeperatlen.

Anct t ain very happy te tett yeu that the Comrnunity tootc the initiative
in that field, fellewing the pelitlea! impaIslelt frem the Dueeh prime
minister Lttbbers al rhe laSt Dublin $umit in June go.
  .

The fAiciatrve was further deve:epect by the European Con;mtssion at ttte
CSCE Cconferenae an the Security and,"Lhe Coeperatron ,in Europe) surrimrt in
Paris in tast Noyember. An attropean energy eharter should create the
climate ef conffdence necessary for the exploitatlen End tuarketing ef
energy reseurees tn beth east and west.

                             '                     '
ln the Coanls$ien ylew. the charter shouEd be a peHtical declaratien af
intere$t.by which 'the sTgnataries -ould as;ree on the oyeratl aims,
princfples and objective$ for energy markets and coeperatlefi.

"rhe tief'initien ef wkat this cooperatien would invoive anci the mea$ures
necessary fer fts impterneRtat`ran shou!a be the $ubjeet ef an
t"terRatienat'eanfere"ce in whtclt a" tnterested partle$ weu:d
participate.

eur Cetrtarunicatlen to the Ceuneir an' ct the Indicative draft Charter $ent
with lt･are hased on a two-tiar appraaeh : the Charter itself Rnct the
$peeifle agreements yttiieh wUl be asseciated downstrean.

At the frr$t te{}eT. the EUropean E"ergy Charter is a rype ef cocte ef
conduct ar solemtt tiecfaration On brOad eeonomia. en6rgy and environrnenta1
prineiples whlett tke slgnateries undertake te respeet. Sueit a
deelaratiem ef intent would by its nature be rton-binding. ･
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 Hewever, the value of such a tsxt wou!d be to establish for the fir$t
 tirne a consen$us en tke tsends ef selidarlty and camptementary
 relatiensftips Sn the fleld ef energY :in Eqrepe.

 However. 2he vaiue of stzeh a text woutd be te establish fer the fir$t
 time a consensus on .the bond$ of sQliclarrty and comptemeRtary in the
 fieEd of energy in Eurape.

 sttch a cade af eoncluet e$tablrshes genera[ eperatienat rule$ fer
 activrtres itt the fieEct ef energY in order te meet the great cltal(enges
 oftheseaurityanctdrversrfrcat:onefsuppties.. ･

 With'thi$ aim in rriRd, tlte indicative ctraft Charter propesect by 2he
 eeatrnissfen sets ltself three alear ebjettlves: flr$t the develepmeat ef

 trecle. seaond cooperatien, ¢oerdinatton and tachnetegy transfer. and
 thirct eptirant u3e ef energy and pretaetien ef the envirerunent.

 ;t etnpltasizes the importance of market eco"any tuechanism$ t¢ attain these
 ebjectSye$.

 Tfte secend ievel rnve[ves the prae'ticat apptieatien ef the Cftarter's
 ptine!pies. It ls antlcipated that thi$ wHt be dene toy cencluding
 specific impremeRtlng as;reement$- The$e wouEd be l6gally binding
 internationeT tTTUft:tateral inStrL:FtentS, the signing of which wou.Id irxTposs
 bintiing eblrgatiens. The lndicatiVe Charter eentains a non-exltaustive
 ti$t of prtorEty stujects fer the eezae!usie" ef sueh agreement$. They
 snu$t $erve as a referenee anti tegal frarnewerSc fer Eurapean enterprise$ in
 order that they imay eeeperate with east ettrepeaa aountrTes and thelr
 enterprlses in a safe. predretabte eriviroarne"t.

 Obviously. "uclear power, wiH be ln the context of an implet"entation of'
 the Charter a prierity rssue for traris-eureBean cx)operation.

 This seurce of eRergy. wki¢ft plays a very important roie in the
 eleetrieity prcduerien tsa{a"ce vtrthtn the Eus'epean Cocstt"unTty aBct aCse in
 Eastern Europe anti the USS,R. $hcLtlct be evafuated an its own merlt$ and
 cernpared te etner source$ ef energy in tertus of respect for the
 envErenment safety and ia terms ef co$ts, both direet and indirect, ef
, electrieity prociuetioct .

 At the pre$ent. only stx out of the 'tweSve member States ef the EzxreDean
 Cemmlty ere pred"efng nqcEeur energy. Thls precfLLctien satisfies
 hewever mere than ene third ef ithe eiectricity needs er the Cominunity as
 a wne{e. "ltxctear energy represents areLMcl 14X ef the prlmary energy
 corrsurnptioR'and 35X of the tetai electricity productfen wfthin the
 Eurepean Cornnunity.

 The Cotturlssian of the European Cocilnunities itsetf is heutrat in retatien '

 to the use of nu¢lear energy in the sense ehat we de not Gensider our
 conpetenee to interfere Hith thi$ type of choTce ef eur menber states.
 ance a ehoice inas been made in faVOUr ef nuclear pawer, however, It (s
 our duty to en$ure at the hSghest revel. the respeet ef the Euratez
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  'rreaty. for the wett being ef aH eurepeans and far the be$t as$Tmrtation
  ef this type of eners;y seurce intO sacietY as a vthQte.

  Eyerybody recegT:tzes that an acctdettt er even an incident o¢curing in the
  nuclear pewer fndtsstry of a spee[fic ceuntry ha$. in fact, a streng
  worldvekls impeet " it is sneUgh to teek at the ceRsequences of .the
  aecldeRt$ at Three Mtte lstand and. especta(Iy, Chernoby{.

  With this in utnd, r haye been PreMOting. siBce ene year age, a Ilnl Ing
  eperatien - a tiArinnrng - amongst nuctear stutEens Zn the wne[e of Eurepe.
  We aim to maxim!$e fer the cemaen ben,eHt. the lrreplaceable aeeumttlaticn
  ef experience represented by the desfgn and operation of evsr 20e naeteat
  piants. It is encottt"aging te see that inctustrialists -- in partteular
  electricityproclueers--arewittingteproceeclthatvtay. .

  ScHne concrete initiatlves haVe atreaciy･taken eff with the flnancfat a;d
  ef the Cermurzity. !nclucling presrammes te evalt.tate the $afety ef the
  $eviet VVER reactars. te set ln rnotlen actian te tnereass thatr safety
                                              ,  tevet$ and te intensify the traintng ef `Lheir per$Qnnet. This ls onty a
  $tart. we shaU be preparecl te ge much further.

  Against this backsreLmd. nuetear energy i$. in fact. tseg!nning a new
  phase In itS evo!zatian. It Hfr! be nece$sary te rationalise the
  appreache$ taken by the$e who ptotnote nuelear energy . first of au to
  aHow it to rnake its own ca6"e, agaln$t eouipeting $ource$ ef energy rnainry
  in the field ef cests. ･

- We"must recegaise that, in faet, the energy situation. is not exactty the
  same fn Japan and rn the Eurepean eomnUnrty. 't'ne e:istanee of o"
  ressources rn the North Sea a"ci qQat resseurces in seyerat of our Metabar
  State$ eauld be seen as a factor of $eeurity. Heurever. the oi[ Is net
  raueh. and the eeaf is very expensive. As a re$urt both of oae regions
  Eurepeari Cotrsuttnity and Japan are large[y dependent frecn outside energy
  suppHes ancl. so. nttalsar pewer can play a very important roLe.

  Vle must ernphasize the very goed relationships between Japanese and
  eurepean industries ia the naciear fle[d, particuiarly in the area of
  nueEear fue] repreeessifig.

  Yeu tnay be fnterested to knovr that. recently. a Jaint Statament en Fuel
  Cycte Co$ts was signed in vrashfngten by tlte US Departuent ef Energy and
  tfte Eurepean Cemrnunity.

  The purpese.ef the DeEfEC Stuciy ef Fuel Cycle Anatysis is te develep a
  mmnfy acceptabte range of estimates for the f"ll cost$ ef fue{s
  produetion. f mean £ra"sfonnatien, transpertatlen and use. The fuels
  urtder consrderatien tn¢lttde Gea(, eir .. natural gas. uranium. and
  reneweble resources. such a$ solar. bietna$s. anti hydropewer.
  ¢enservatie" te¢hnoSog[es wtH at$e be co"sidered. t" fs necsssary ko
  haVs a $cie"tlflc coRsensus on the tetal eest$ of fuels so tltat valid
  eemparatiye Judgements Can be made on energy investmen`4 deelslons.
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'rhis stuciy is the first Qi its kinti undertakefi oR an internationat basis
and coufd have a significant impact en the futur'e energy pelfcies ef many
natrons. ether ceuntries naVe expressed an Interest in parbicipating in
the Ftiei Cycle Study. As far a$ 1 know. Japan iMi[I jein this $tudy very
$oen. ether natiens may Join the Stutiy later.

In Europe, nuclear power stteuld becocze the subjeet of a eomEnen fnctustria[
$trategy. workect together by the interested parties. preroters aBd Ltsers.
iR oraer te enscsre the Viabl!ity ef a sUropean procluet.

UntiS now, quite ctaturalIy . ea6tt eurepean prcueter Cs2ate er enterprise)
has tried te aifferentiats fts preduat tsy beasting ef it$ quallties.
mainty in the safety fieid. Frem new,it wHI be nece$sary te incvrperate
inte alI the nex reaetor$ ths sanle $tandarcts ef safety anti envlreriu;entat

Ta be in a pesltlen te create an inc[ustriaT strategy of sueh a scaie, an
aeceptable arrswer Intsst be given te the questieng raised by the ytlder'

pthKc epinien. Puta!T¢ epittiett tras te tse comvinced that nuetear energy is
safe. elean and economical as leng as eertain precontiltiens are

                                     ,                                            '
[n partfgutar. the pubBe kes the rfght te knovr K certain aspect$ ef the

fndu$try. wtxi¢h have net as yet been fuUy deve;eped coenrner¢ia}iy on a
[arge scale, $uch as the sterage ef ntghly ractieactive vraste and the
demmi$sioning Qf nuetear faciHtie$, are well mastered by our
scientl$t$ and englneers. WithoUt openriess there {$ no denceracy.

Mre :caB note sotue clear sisms in the field of put31ic opiniott abeut nuclear
pawer as the case ef the pestpo"etaent of the phase-aut af the nttelear
reacters tn Sveeden. Sttt ye must keep paying a yery spectat' attentleR to

tlte pLMIic acceptan¢e ef nuelear pawer. -tk that in mind. we, the EUR
comriurr;ity, we tafnk that tUe.existance ef a eanmon produet ufrth sim-Har
safety features and ru1es, i$ a pre3eet af the brggest imeertenee.

Suclt a preject needs to be Qrgaaised aroLmd three paints to aehieve its
objBetive ef pan1ie acceptabilltye

1 the Eurepea" States. within tbelr owr1 sevare{gnty, sheqld adapt the
    g:[all?iaktg?IatiOn$ tn relatiOn te the $afety of Rueiear power

2 the producer$ Qf nuclear electrieVty should reach an understanding
    and define the teehnleal sDeeifications of future reaeter$ ;

                                                    '    tlte tuain Eurepean nctclear constrUcters sheuVd get tegether te3
    outline any propc)sal for a cacarriQR prcrduct to effer the internationat
    market ef nuclear reacters. Freneh anti Gertuan comparties are already
    walking dewn this raati.

Summing up, this i-eu[d tuean canceiying and butfding a sggggg!n!-!grppsanEu

seSere e rea r. Drawing frQtn plans already in u$e in France anci
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ci;ermany, this eLtreDean preleet ceutd be a joint undertaking -rlth the
cemmLmity proaugers of nucfear electrictty, ancl shouId they wish. tho$e
of the taa":bsr staRe$ of eFTA. 'those of centra: anti eastern european
coLtntries as wel1 as tha$e ef USSR.

ln thi$ way. aH intere$ted EureDean c)Lmtries woukl have taken part ln
the coaeeptien ef the reactor Wltlt the nossibitity of adapt?ng idBntreat
regu.tations ef nuelear safetY aRd ebsBrvictg the same eodes ef
construct i-on.

Ettrope weu[d then have regulat{ens assurlng Irreprochabfe Ieve[s ef

saiety artcl of qua!ity contrel. 'rhe eUropean e¢onatuIc space wlll be
hcaK}geneous and wifl aTteuf for free eofiipetitfon arnengst a{l supp{iers af
nueiear eauipments. $ystetrts and servgces. '

In this direction. tk}e eontrtiunEty pr6dttears of nuetear e[ectri¢ity have
already started to make progre$s.iThey have establistted a so-caIled
"Eurepean EceRomic Interest GrauaTngfi which is lntBnded to beeotne an
essentlai agent at the dispo$at cf the Cc)mruissien te perferra the
Corrununity assistance to Ea$tern Eurepean c=u,ntrres for the upgradrng of

their Nuetear Power Systems. '
They.have aise agreed en sorr- fQrm ef, ecxperatien with the vieVV of
ctefining commo" requirenent$ fer the 'Pres$urlzed Water Reaeter they weuld
wish te operate frotu the year 2bee.en. 'E"his 'cooperatfon may envelve. r
hope. te Ieact to tine firsr cOnsiStant oatZine ef the Eurepean referenee

reaetor ( rnentiened befere. -
    -  Further pragrssse$ en the ut'itity amti inclustry slde are expecreal durins
  'Lhe next few years, as well as in the hermenrzatien ef natienal $afety
  rutes--

  IR this yvay. "Lhe objectives of safety artd econemic viability Kitt tse
' attained freely and rnclependantly r"ather than by reguiation. For the

  next century. the nuclear opUon cannot ex¢lude thls develepment. "fth
  strong detaographra grevrth, coup(ed with eeo"otr:ic develepment wortd-wlde

  ,ana its ¢onsequent tteed for enersDr. nuelear can be pre6ented as the
  obvieus energy source, at the sarne･time etean and safe te supply. 7he
  maln contiIt[en Is Zhat thi$ energy seurce gains pLtbtic acceptance and
  credibiIity.

1 have mentlonect the place ef safetY and respect for the environtnent in
tne acceptance a"d use of nuclear.pebver, but there is another vitat
aspeet. that ef,nuctear nen-preliferatian.

tn JLtne 1990, tke Eurepean Cauncil Made a Declara-Lian en Nuclear Non-
PreHferatien ln which it stated, inter atta, that lt attaehes the
greatest importance to the maln`Lenance ef an effeetive internationaS
nucfear non-protlferatEcn regime and wii{ rTake every eFfert tQ tentrrbLtte
to $"Lrengthening ncn--prettferariaR and encouragrng tfte participatlen ef
further eeuntries in the $ystetn. The Eurepean Coqncil recognized tha`L
lnternatienal Atomic Energy Agency $afeguards are the cernerstone ef aa
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 effectlve nofi-prolifera`LIem regTrae and recaIIed the impartant
 contributioR ef Euratom safeguard$.

 Tlte Comnzunity is a party to the $afeguards AgreemeRts between tuember
 state$ and the t.A.E.A. and the Cmmrssion partielpated. in the 4tb
 RevieH Co"ferenee of the "rrsatY c>n the Nen-Proliferatron of Nue!ear
 Weapens. whleh ¢arr'leti eut a thoreugn revfew ef the implenentatian of
･ tftat TreeLty. The Nork done by this Rev!ew Confersnce was elear[y of
 maSorimpertance. ･ -
 Additionaly. as yoq may know, the :twelve member States ef tke Eurepean
 amnlty have cetleetiveZy adhered te tlte Nllaiear Suppliers (tratip
 GLtldBiines. The Cemmi$$ion welcamed the faet that an infQrtua[ meeting of

 t"e 2G $tate$ tkat acihere te these Gk:Idelf"es £ook place fn tke Hague
 tast mQntk with a view to reinferclng the･nu¢lear nen-pr'e!iferation
 reglme.

 Ckairman. Ladie$ anct Gen"Ltemen

 6reader imterttational coeperatien in ths field of energy technotagy --- aRd
 mot enly nuc[ear - sheu!d beeome a eantral elenent ef energy strategies
 te be develaped by the Industria[iseti cetmtrles.

 Tlte clevelepment anct eommercia} imp{etnentation ef new, mere effe¢trve
 energy technelegies Is a vitai pat't ef mee£ing the envirenmentai and
 se=urity af sttpply ehailenges whick face beth Japan and the EurepeaR

 CocTifTKinlty. ･ '
 Trze Cerur"un;'ty ltas recently embarked on a new 5"ysar prosrarEure, te prcrnote
 energy techRelogies ln the fleld$ c}f ratTonat u$e of energy, renevtable
 energy sources. solid fuels anci hydrocarbans. Thfs progratrune. with a
 budget size of 126 brtlien Yen, wiH buird on aur work over the prev{ous
 decacte and will ciravr tog6thsr and coordinate the energy tec"netegy
 peegrar:mes of the 12 mesTzber states.

 A majer new feature is a set of abfsaaiated,tneasures te pramete the
 eolzmereiai implemeRtation of innovative energy technolagfes, Lzsfng a
 network ef 33 erganisatiens fer £.he Promotiou ef Energy Te¢hnology
 throughe[zt the CommtmitY. OUr interrtiea mo'w is te extend thi$ network
 eutside the eemmunity., [fi part!cular. He are trying to identify a
 suitable agency im Japan, to encourage a twowaY flow of informatron on
 inmovative enerfgy technologies. Of'ficials ef m;ne ltave been exp{oring

 ±his during a reeent visit te Japan..

 it is ¢tearr that the prebierns which ve face fn thts arsa are eften very
 simitar. and that ecx)peraitron tQgether in energy tecltrtoEefgy xuld be
 mutualEy beneflelai. It weuicl atse be tn Tine wtth'tfte agreeu}ent te
 coeperate reaehect at the EC-Japen :High Levet Censuitatien$ on 25-26
 -Octeber 1990 .in fokyo. t therefere hepe that vye cam take further steps
 io encourage thls snergy technelQg)r ipoperation together. The devetepment
 ef new ancl renevtabTe energies is a protnising area. But c{ean cea;
 teehnQIQgies $heuld al$e be 1ooked a't, very cle$e[y.,
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 The con¢ept ef en energy poIicy implies. indeed. that o"e takes Into
 acceLu'it the place ef each fuel, fncl.uding eaa{ in e ba(anced energy mix.
 taking al$o into aceeunt the need te･ betrer pretect the e"vireritfient.

 ceal ltas p;ayed and wi!1 p(ay in the. future an important rele MeithrR the
 coumrunity's energy policy prevlded it reasonabte selutio" i$ founct to the

. efiyirotmental prableu}. In the centext ef the wor£d efiersy sitixatlem.
 geographicar cliversifieation ef $upply and $uts$titutfon between dlfferent
 energy scurces are ef parammt fmpertanee. Coa: will therefore
 contintte to play an important role as a "regulator" of the energy martcets
 and I arn referr!ng here beth te imoorl:ed coal and Cerrununity coal which
                                               . haveproyedtobeccx"p[eme"tary. ' '
 Ar; obieetive whlch is very Impartant with respect to ¢ofnmunity caal, is
 the development ef the energy reseurces under $att$factory econamte
 eonditions. ana hence the Pttrsttit ef efforts te improye their
 mmpetitiveness.

  It is hawever impertant te adti the,t tlte coRcept of ect)r}omic viabfifty
 eamot be left completely te the shert tsrm free tnark6t forees.
 comi"unity coa[ ltas ta be part ef a long tertu con¢ept bearing in mind
 seaurity ef suppty-

 The efforts the CorTunlssien r$ ,undsrti:aking -fith regard to the security of
 sttpply issue. shoatd be $een in the:,per$pective of aehteyrng the single
 energy market, vvtiicin scilt indeeti contribute positTve[y te the Cgaununity's
 security ef suppty. also fer coal. ,

 -
 1 ¢ould "et fin:sh my intervention dL'ocfay wrthoLtt ltaving seme words about
 the future ef eti after the gulf cri$is.

 The 6nd of the war $hou}d have btiought into questian whether lt is
 deslral)te and possible to favoqr a seeaker stabitity i" the lnternationa{

 ott cnarket and 'in particular fn the ei{ pri¢e evefutieB.

Tltis ¢encern has not been a recefit ene. It had prooccupiecl-many minds
threqghout the t970s, eBgenciered `.he eencept of tne Nminiratun safeguard
pricse and encouraged the $earch for an incfexation fermula by thB
proctucing countries.

The (!it.ttf war has shown for "Lhe firsJt time that a' naturar coRvergence of
fnterest$ can exist between the three protagonists In the eil game
Cproducing ¢ountries. con$urning cauntrie$ and oil cornpanies).

The preduc'Ing countrfes. with ePEC'$ bisssrng, have qulckty increased
thelr prodllction to make ttp far the irakr!ku]Aralt'{ deficit. The consumTng
ceuntries have proven the eredib'[ITty ef the erisis mechani$nzs by
exhibiting genaine seIidarfty and a =amn;on ana{ysis ef th& situatien. The
ell operator$ trlnaLly have shown a remarkatsle ability te adapt te new
market oondltTens.

,
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  Teday, the resutt is evident and seens yery pasltive. erl pr{ces are
  relative(y stable and are situateof at levels c[ese te those abserved
  prior to the crisis. that is to say iR the region$ of 19.20 SXtsarret.

  I betieve th!t iMpreVeti Marke'L stlt"bl!I･ty {$ de$lrable tor proauctng
  eeuntries as welI as the eensur"rng cotmtrie$ and eZI operators.

. The ¢haliettge that lays altead fer ithe 199es wilI therefere be to reach a
  pragtnaMc approacti to the stabittty ef khe eiT raurket3 -ts!ch can $tand

  the test Qf time. ･
            '
  Otu' pelicfes sheu{d give the tnafn-player$ in the oil gacne ctear
  indicatiens ef' eur future ebjecVTves. rhey concern above aH three
  levels: the periti¢al Ievel. the industria( Ievei and the markst tevel.

 On the potitTcal [eyel the ComrnLmity -e"Id centriinute ta reinforcing the
  internatienal $eHdarrty. develeping new forms. of dtalQgue between
  consutners and predttcers.

 As far as the CotEmi$$ien is co"eerned ft $heuld step up the negatiation
  ef 'Lhe free exchange agreement between EeC!GCC and a[so tine member3hip of
  theCermunitytothefnternaUefialEnetrgyAgenqy. :

 Oa the industriat Ievel there sheuta be u suppert to the investments in
 oir prQctLtcing ceurrtr(es. in-order to tsetter contribute toward$ the
  fanctier:ing ef the eil merket. tt weuld so cieveEep a favourable c[lmate
  for fnvestment$ in the oil anct gas indq$try in the upstream eRd
 cteva'istreatn markets. tn thls respect,, the franewQrk ef the energy ehar£er
 ･eauid be of great, iptere$t fer tlz6 develepment of toetter industrial
  rstatiens wlth alI supplters. inctutiing the tuedfterranean ceLmtrres.

                                    '  On the market levet, the EEC $tt'`"tlI emphazise its respaasabitfti'es of

 maJor imperter of ei(, reinfarclng' £he'leyet anct operationallty of
  strategic ol( $tegk$. W¢ suppQrk free market .pra¢tice$. but k i$ high
  time to balanee the ftexlbi!ity amd gnargrR of .maneeyre of both supp[iers
  asld corxsumer$.

 The diversification ef sources of supp{y narnely the ¢ooperat'len wi.`Lh
  Seviet Union i$ in the tep Qf eur prilerities.

 Ladies and Gent(emen

 Energy di$cussions are never easy, e,tijectrve and con:ptete. The ma'.ter is
  highly poti`Liaal anct i$ naturarly tsubjecteci te peeutiar approaettes and

  intertlnked interests. I
 There i$. hewever. anple roem fer internatrenaf so!rdarity and ccxtur}an
 appralsat of speciflc situatlens. 'rlie EEC and Japan cen find. in the
 energy sector, many points of･ident:-Ity ef intere$ts. I`, Es aur eemmon
  duty to take this departure polnt o:n a basis for pragmatic eooperatien.



      Draft $peech fQr M. Cardose e Cunha
     attheJapanAtomicIndustrialForum ,
             Tokyp. April 8, 1991

             tt                            'ENERGY POLSCY FOR THE NINETIES: AN EC VIEW-PO{NT

Chairman, Iadies and gentIemen, '

lntroctuctlen

[ am p[eased to share 3one views with you en the appreach the Eurepean
Cornraunity has adepted ta a nutnber ef energy i$$ueg.

t wQu!d 1ike to take the opportUriity ln Opening this morning's session to

set eut $ome broad strand$ of energy poli¢y in the european Cernmunity
with particu!ar attention tQ the single etrropean market. recent
developrnents in eastern Eurepe incltrdittg ths Eurepean Energy Charter,
nuclear poliay, energy technolegy and $eme of the oi1 pollcy issues.

!n a time ef $ignifieant changes wer[dwide and ris{ng uncertainties due
to pelitical events, the importance ef energy must be clear te everyene.

tn ¢ontradiction tQ the relative calm that has been reigning in the past
years en the energy rnarketS, and whlch hag terapted scme te tapse into
pa$sivity, teday'$ situatien remind$ us again that energy is ef vital
importanee ilt al! areas of our ecenomy and for eur weilbeing.

The interllnkage of e¢onemies er the fact that the environtnent knows no
frgntier$, requires global thinking in order to rneet the chalEenges that
art$s.

The Community must play a pivotal role in a precess such a$ this.
Owing to lt$ history. cufture anct traditlens it may preve to be the
meeting point between the ea$t and west, north and $outh.

Having said that, a{ongside the events taking place internationaliy. the

key ¢oncept$, in energy･-policy terrns, governlng our activities today i$
in the achievement of the internat energy market by snd 1992 and the
imprQvernentefsecurityefenergysupply. ･

Poll¢ erisntations

ln the past, the Cemmqnity appreachea energy matters Iargsty in playing
the role of coordinator ef natienal energy poilcie$ ef the indivlctuat
member states. There have been a few comrnen programme$, most notably in
the fietd of energy technoiogy.
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Whifst thls approach yvas apprePriatB tQ the c'ircumstances ef the past it

has preved inQreasingly more diffi¢ult te sustaln in a rapldly ehafiging
wertd. ancl moreeveryit {s ne･longer gcod"' enough :fen the slngSe,
integrated energy market of the 1990s and beyend.

The single market was launched bY the Conunis$ioft in its white paper ef

1985 in which the actions ne¢essary for {ts aehievement were spelt out.
Energy took it$ place on the interna! rnarket train in 1988 with the
gii2i{figtg2P.,O,f,,a ,W.h.jt,".?:g9E .E-.,",t.h,e ,k"t,e,r."a..i .i?ge,.rg.Y..,m.a,rk. et," em petting,,

There are new many cempEex issqe$ and future eonsiderat"ten te be borne in
mind which demand an energy polSay to be ciectaed fer the Community ･as'a,
whele. The ebjective$ are new much yrlder and more atRbitieu$ - and
urgent-･-,tftan befere, and tstat i$ why･the carrunl$$ien,is werking teward$
tke pre$entatien ef a new perspectiye ･for'･t-he Community'$ energy pelicy
fer the ceming years.
  '                        t tt tt tt /tt .t/t t.t ttt. ttb .                                             'Thi$ ･perspect･ive witl sUggeSt how te''meet clernand, econemlc grewth,
gnyirer:mentaf'' protect･ien'''and ,.devefopment wtthin-the ,centext ef the
internal･ energy rnarket･, in･arder te create'a'more ･faveurable･framegverk,
forstimulatingefiterpri$e,eonpetitioftandtrade.' . ' ''･'

Such a -riew approaah skeqld re$ult in a cetrunon energy poiicy' which wiEI

mostprobablytseembediedintheEECtreaty.･･' ･ ' .
it is enly by-･taking full･ advanta"g'e of the CommLmity dimension, threugh

eco"emies' ef 's¢ale,'-optim'iSation of resource allocation, ･its
epportunities for 'imcrea$ed･trade, tkat the Community'$ energy supp･Iy,
can. provicie the right .basi$ fer the inereasingly intense struggie for
markets whiah is taklng pEace at the glebat Ievel. Octly a truly cemmon
energy peticy can fuliy exploit this Comrnunity dime"sien.

-II-n!ftcng-gif:!geuQ[..sipg:SUnt lM ktfO E

1992 l$ approaching fa$t, and the que$tion arises of how far dQwn the
read the Comml$slon' i$ in terms ef it$ prograrame. In fa¢t steady pregre$s
i$ being made.

Fir$tty, a directive wa$ adopted on tran$parency of price$, which is
functamentat to'the operatien of an open energy market.

A twice yearly publication ef priceg paid by consotnmers "- sma{{ and
iarger enes - should guarantee that they wi1[ be better abte to rnake the

be$t chQi¢e for a ratienal, e¢onomie u$e of energy from the varieu$
supptiers er fuels ayailabte to thern.

The seconci preposal which uvas adopted, eeneeras Cerntnltnity trade in
eSectricity. A directive prepose$ that there should be a sy$tem under
whieh electricity compan;es woufd be able te u$e transport networks of
ether $uch companies fer trade acre$$ natiena! frontiers when the
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capa¢lty' ･is a･va/t･lab' fe.･ '･-'''- ,i･' -' ',':/-".,'' '･ .･ .'''i ' /., :.. -,/. - ,,･-･t.E ,-

                                                               '                                                           '  ,''f-･t "', ''-t/t' . i','/'.'/-..'.･ '''1' ';･'-.. ' ,,'/F '/･･/"s ''t,', -./. 1 '.･ ,. ,...･F. ,-,/

Befere the sumer. a positive decision should al$e be reaehed'with regarrd
te natural gas. which pttr$ues the same geai as fgr electrlcity: increa$eci
trade between existing suppliers through better implewtentatien ef traftsit

and more competitlon. 'r ･,･''/s.', ･,it'-i ,./･                                                                  '
The$e $Peeifie'' direc'ti'ves'vv･"l be 'fe"ewea 1'by ather prcposaisi 'ail-'
cleslgnect'to Sntreduce greater ･eompetitian･ in the, CQrnsnun;ity's ･energy,
sector'and tcirencve"' re$tric,tive national･barrier$.･ By, increaging
cefnpetltiou anct exptelting the advantage$ ･ef ･a earge slftgte,marketi
energy eo$ts shouiei be redueed to the benefit e,f atI energy consuners.

   .,,'' ''/,,"',' ','''?t'',. '''it''t b" ' / ".
Meantime, the CQtnrnl$$ion has set･empG ¢on$ultative comtr!ittee$,' with･ the
purpe$e of exounining the case fo'r ･the intreductien ef third party,acces$
to gas and eSectrieity netwerk$ in the CeTamunity. i
     .t         '                          t tt t.,, t ...ttt     /tt t t tt t  t. ..ttt /t/tttttt t                                                '                                                   t. ..                                               '
The main consideratlens which･ wilE govern the Cemmi$sion's chQi¢etare
twe. The first Is that security of guppiy snu$t net be･adver$egy affected.
The $eeond i$ that the principle ef sub$ictiarity wi11 be respected.

 ttt ttt t t/tttt                tt/t t tt/t/ tt t.                                              . tt                                                 'Apart frotn the 'que$tion gf thlrd party aecess,･there'are･other arsas.Ie'
wltich the Cemrni$sien is ･actlng or may act so as fo intreduce greater
oompetitleninthertetworkedenergies. ' ･. .
The$e'include principatly the Liberaiisation of independent electri¢ity
preductloft anct transparency of co$ts, inctucting the "unbundEing" of the
different fur)ction$ of integrated ceir:panle$ at an accounting :evel $o
t"at tke cu$toner kttows the priee ef the･product , i.e. gas and
electri¢ity; and of the service. i.e. their transpert.

  Lt                           '                  '                       '         ., ... tl ,. /Anether area of the CommissiQn's cencsrn is normali'satien in the energy
fietct , with partioular reference to environmental standard$ where
appreprlate. We are cenvinced that nerms haye a vital part to play in

openingupthemarketinenergyi -･.''' '- . -
Closely conneeted wltti the $ubject ef normali$ation l$ that ef public
procuretnent in the energy iadustree$.

Before I leave the subJect of the internal ruarket i weuld- Iike to repart
pregress on twe tftore subject$ ･- fi$eallty and the eil sector.

On the fir$t ef these, the Coma}i$sien"$ aim ls to harmoni$e, so far anly
in the area of indirect taxatien. the fiseal condition$ under whieh
energy products are traded in the <tc}mmunity frem cQuntry to country.

On oll itself. I woulet Hke to refer te present thinking in the
Comrnis$ion te en$ure greater transpareney and Ie3s di$crimlnation'in the
granting ef Ilcense$ fer ol! exploratlen agct productien.

FinaEly. t $heu(d add that we are alse con$ciou$ of the need fer polieies
te flank or accompany the internal market. Titese range from generai
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strengthening ef energy infrastructure$ in the frameiAtork of transeuropean
networks, to rnore specific items like energy in cities. en peripheral

islandsorinruratareas. ･ .                                                      '                 '       '                                                      '

pm/ ter t rdmenslon

se far, t have dealt with the develeptnent$ inside the Cotnrnunity.
But clearly Cemrftunity energy pelicy has an international dimension.
Wnat happens lnside the ConrRunlty fer example. in compteting the internal
energy market, has repercu$$ien$ beyond the Corntrtunity'$ berder. ･

The CeiTunission devoted recently con$iderable attentlen to strenghten

energy relation$ with the neighbeuring countries ef efta, the
mediterranean and, of cour$e. ea$tern Eurape. - .

Much befere the beginning of the gu:f erisi$, that internatienal' side ef
the Cosnsn"njty energy poljcy wa$ strongly stressed by the events in the
ea$t and by the potiti¢al and e¢onemlc reforras undertaken thefre.

The sineere wlll te express eur $oliaarlty with the poputations ln the
USSR and in the eeuntries of eentral and ea$tern Eurepe, the need to
include the energy infrastructure3 development and their liberalxizatlen
inside the vvho{e econonic process and as well our cencern with the
seriou3 deterioratien of the energy $ituatlen there led us te bui'td and
erganlze a $y3tematic approacts of energy coepsratien with the$e states.

E - USSR b" teral coo eratiQn

A$'a starting peint l lead a rnissien in Mescew last $eptember which was
fetlowed by anether one, rnore technical, by rny $erviees. They aE3e bad
centacts witb the soviet authorities Iater in the year.

As a resutt of the fact finding missien, twe type$ of ceeperation
prejeets were identified: first teehnical type projects invetving the
transfer ef technotegy and the $haring ef expertise in sueh fields as
nuclear $afety, energy efficiency, efivirenmental pretection etc...
and secendly large investment projeets in area$ $ueh as oil, electricity
and ga$ d6velepment and transport, upgrading and moderni$ing refineries.

I must $ay that the Community coutd contribute financialty in the first
category but it$ contribution in tke secenct deaiain wou}d be limited to
the rele of faciHtator fer western industry to make the necessary
investment. That is why cooperation in the field ef the {esal and
administrative framework is essential in my view.-

Alt this is in the line ef the Houston ecortomic deeEaration ef July 90
which exprsssed the beljef that technical assi$ta"ae sheuld be previded
new to he[p the soviet unien move to a rnarket-eriented ecenorny and to

mobllize its ewn resources. ･'
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And indeed. at the Ia$t EC Rone $ufnmit of December 90, a technieal
as$lstance prograsua}e fer the US$R yvas agreed yvhiah weuld target. among

other$. the energy secter. ,
A$ you are weH aware. that pregrarme has been the subJect of serne
pofiticalreservatien$fellewtngeventginthebatticreptthlies. But
since the 4th of marah, the (tocnrnunity deaided to relaunch the pregratnme
and preparatian ef the technical ccoperation has started again to match
as $oen as possible the prierities. We shaSl pursuing additlenal contact$
with the $oviet autheritie$ ln the ccxning months.

             '
!tigsma! tl ththePEco
                                                              L
en the slde ef energy cooperation with the countries of central and
eastern EUROPE. the Comrriunity has two reles to play.

First we haye to coordinate the works of the 24 greup which cteclded in
Octeber 90 that energy wa$ a prlerity for eooperation with eastern
EUROPE.

                      '                                  '                                                                 'Seconqly the EC pregramae PHARE in¢ludes as well an energy sector.
A$ yeu know. PHARE, originally ceRsidered for Petand and Hungary, ha$
been extended te Bulgaria. Refnania, Czecho$tevakia and Yugeslavla.
An arnaunt of approximately 5 mecus per country coutd be alIewed far lg91

intheenergyfleld. ･ ,
But who is going to explore, predqce, distribute and sell the energy
goods if not the lndustry! ･
That is why an everall approach was absetutely necessary. an approach
which wou;d stre$s the neect to bring tegether soviet energy re$ources and
we$tern capital. technolegy and markets te benefit Europe as a whole, ln
order te rnatch the cemptementarities existing ln the reality, by ereating
a Iarge european energy cooperatien. ･.

And I am very happy to tel{ yeu that the Ceinmunlty took the initiative
in that field. The first idea casne fron the Duteh prirne minister Lubbers
at the last Dublin sumit in June 90.

It was further developed by the Cemmi$$ion at the CSCE (CQnference on th6
Security and the Ceeperatien in Europe) sLinunit in Pari$ in November. A

european snergy charter sheuld ¢reate the cMmate ef cenfidence necessary
fer the expTeitatien and marketing of energy resources in both ea$t anct
west.

eAL--!!gtgngan-gnecg)c-sE E Cht

ln the Conunissien view. the charter sheuld be a polltical declaration ef
Interest by vvhieh the $ignaterles woutd agree en the overall airn$,
principles and ebjectives for energy markets and ceeperation.
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                                '         t: tt .t . tt     /t'itttt ' tt 'tt''t t ttltt'''/ttt ' 1 t'lt'/"tt':tt'tTtt
               tt t.The d:efiniiian ef'what'''{hi$''6oeberatiori'`vi6uid'i'in"6'iV6i' a,'nct 'the'mtsaskred'

necessary fer it$ irnplementatien sheuld be the $ubje¢t of an
lnterna.tienal i'Conference.i" wh'ich;ail.interested p,artieE .tweuld
participate. ,･,･ .. ..-,･ '･-'i- -', ,･',
                             '   t. .tt ttt ttt                     tt t tt t   t .tt .t.t. t. .. tThe Cemmunleatien and･the indieative draft Charter accompanying'it ars'

ina$ed.' on a,two-tt･ler approach t the eharter itse!f,anci the speciflc
agreements which wi" be a$sociated with tt. .,･ .i

At the fir$t leve{. the European Energy Cbarter i$ a type of cQda ef
conduet er solemn declaratien en bread economie. energy an,d environmental.

principle$ whi¢h ths signatories undertake to re$pect. Such a
declarationcf･intentwou-!ctbyit$naturebenen-･binding. ･
Hewevegr. the vague af such a textTwou[d be te establish fer the fir$t
time a censeftsus on the bo"ds ef $olictarlty anct eonp:ementary
relat]ienship$ in the field cf energy in Eurepe..

       .tttt. tt .t t t/Tfti$ ctede ef cenduct estabHshes gensrai eperational rules for activit,ies
                                                                    ,in the fierd of energy in erder te meet the great challenge$ of.the
                                              'sequrityanddiversiflcatieRofsuppiie$. ･,.･-. - ･ .
                                                                    '                       tt                                             '                      t tt ttwith thi$ alm in mind, the ･inctieative draft charter brepe$ed toy'the･

Cemmission $ets itself three clear ebjectives: the cleveloprnent of trade,
cooperatio". coordination and technalegy tran$fer. and optirnurB qse of
energy and protection ef the envirermient.

lt emphasizes the importance ef market ecenemy mechani$m$ to attain the$e

ebjectives. ,   -
Flnatly,, it take$ the Oc)tlununity`s pos$ibIe initiative and contribution in
this area inte acceunt.

The second Ievel involye$ the practieal appiicatien of the Charter`$
principles. It i$ antlcipated that this wil' l be dene by cenc' luding
specific implenenting agreements. The$e woutd be legatly binding
internatienal multllateral agreernents. the $ignlng ef. whi¢h weuld Impose
binciing ebtigations. The indicative Charter contains a non--exhaustive
 list ef prierity subSect$ fer the conc[uslon of such agreernent$. The$e
agreements must serve a$ a reference anci legat framework for European
enterpri$es in order that they may cooperate with the$e ceuntries and
their enterprises in a safe, predictable envirenment.

!N!S,!9.!SZ{V :-.{XISXSIM.I

Nuclear pewer, wi11 be In the context of an implementation of the Charter
a priority i$$ue for trans-european cooperatien.

This seurce ef energy, wbich plays a very irnpertant reie at the mement in

the eSeetricity preduct･ien ba1ance within-the European ¢ommuftity but-alse

/
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in Eastern Europe and the USSR. $hould toe evaluated en its Qwn:merlts and
compared to ether seurces ef energy in term$ ef: re$pect fer the
envlrenment $afety･ anct coSts'. beth dlrect and indirect, ef eiectrl,¢lty
                      'preductlen '. ' ･,'''. ' -."',･'･･, .'' 't," -;･.･-t'-,,,, ",' ･/･ ･･t. .,.. .-,,

                                                              t' It''t..t/'..'t''/t
At the pre$ent, eniy six out ef the tweive mernber State$ of the Eurepean
ceavnunity are" producing ftuclear･' energy. This productien $atisfies
however more th'an ene thirct ef the e(ectrietty neecls ef the.Oe.mmunity a$
a'-whole.' Nuclear energy represents areund 14% ef, the prlmary energy
censurnptieortand 35% ef the 'tetat electricity productien -.with･in the

EurepeanCemsmunlty.･'T , ,,, , , ,,..,,,,....,
 ttt... t t.tt .t tt -The <omtttissiQm of -the European Ccm{fnuni･ties itself is rteutraS in relatlen

te the u$e of-'nuc;ear efiergy in the'/ $ense £hat lt cons{ders it'･is.net
with-in its eompetenee te interfere wEth the ¢hvics of its member states.
onee a eboice has been made･ Ein ･favaur ef nuclear･power. hewever. ･･Et is
its ciuty te ensure,at tts hignest levBl, the re$pect ef the Euratem
Treaty. for the we" being- cf'all europeans and for the best assimrlatien
                                                         'efthi$typeofgnsrgyseurceintesecietyasawhe!e. ･- .
                             t. t                                                 '                                   '                                                     tttt t
Everytsedy re¢ognizes that an accidefit er even an incident occuring En the
nuc:ear.pewer industry ef a $peciflc country has, in fact, a strong
werldwide -impact -- it is enough to ;ook at the cen3equenee$ of the
aecidents at Three Mite [sland and. e$pe'cial!y, ehernobyE. ,. '

With thls ln minel., I' have been prometing, $ince ene year ago, a IInklzag'
operation - a tw-inning -- amongsf nuclear stat･iQns in.the･whole of Europe`
We '･aim to maximise fer the cefnrnon' benef-it. 'the irreplaceabte
aeeumumalt{on Qf experience represented by the acquisition and operat･ion
ef over 200 nuc{ear plant$. It ;s enceuraging te $ee tltat inctustriali$ts
--' in partlcular electricity producer$ -- are wi1ging te proceed so-.

                                '
Some cencrete initiatives 'have already taken aff with the financial aid
ef the Cernmunity, lncluding prograTnmes te evaluate･'the safety ef the
$eviet.WER reaetor$. te set l", motlon action to inerea$e their safety
level$ anct to {ntensify the training of th6ir personnel.- We $hould start
wiCh this appreach. tout toe preparect te go tuuch further.

                  'Against thi$ backgreund, nuelear energy is. in fact, beglnnlng a new
pha$e in its evetut-ie". {t wi" tse nece$$ary to rationaSi$e the
approache$.taken by thQse who prornote nqelear energy , first of al! te
attew it te make it$ ewn case. when toe;ng celnpared with eotnpeting $eurce$

efenergymainlyinthefielctofcosts. ' ･
At this point. ws mu$t recognl$e that, in fact, the anergy situation. not
being exactly the same in japan and in the Eurepean Cofi;munity (exi$tance

ef Qii ressources in the North $ea and ceat ressoesr¢e$, though
expensive), both ef Qur regiOhs are {argely ciepenclent frem eutslde energy
$upplie$ and, $o. where nuelear power can p[ay a very lmpQrtant rere.

A"d we must emphasize the Very geod relatienships between Japane$e and
eurepean indu$tries in the nuclear fie{d, magnty in the area of'nuciear

O-4-7



fue'l reproce$$lng.

1 rnust point eut that. recently, a Joint Staternent on Fuet Cycle Cests
was signed in Washington by the US Department of Energy and the Europea"
ColT"nunity.

The purpose ef the ooE/EC Study of Fuel Cycle Analysis is to devslop a
cemmonly acceptable range of e$timates fer the full costs of fuels
preductien. transformatien, transpertation and u$s. The fuel$ under
consideratlon inc,lude coal, oil , nat"ral gas, uraniurn, and renewable
reseurces. such ag solar. biornass. and'hydropower. Censervatian
technoiogies wifl alse be cen$idered. It S$ nece$sary te have a
scientlfic consensus en the total costs ef tuel$ sQ that valid
eomparatlve judgetuent$ can be made on energy inve$tment deci$lens.

Thi$ study is the "rst of it$ kind undertaken en an internat{onal ba3is
and ceuld have a $ignificant impa¢t on the fqtUre energy poticie$ of many
natiens. Other eeuntrie$ have expressed an lnterest ln participati,ng in
the Fuet Cycle Study. A$ far a$ l know, Japan Mfill ieln thi3 study very
$bon.OthernatiensmayjointheStudylater. ･

ln Europe. nuclear power shoulct beeome t"e subJect of a cemraon industrlal
strategy. worked together by the interested partie$, i.e. premoter$ anct
user$, in order te ensure the viabitity ef a suropean product.

Until new, quite naturally , each eurepean promoter ( $tate or enterprise
) has tried te differentlate its`preduct tsy boasting ef lts qualities,
malnly in the $afety fietd. Frem now,lt wi1l be nece$$ary te incerperate
inte a" the new reacters the same standards ef safety and environrnentat
pretectien.
   -
To be in a positien to ereate an indu$triaE strategy of such a scale, an

a¢¢eptabte answer must be given te the questlens raised by the wider
publlc. Pub"c epinien has to be conyinced that nueiear energy is a
$ourae of pewer which i$ safe. c;ean and economical as [ong as certaln
precondltions are satisfied .

In partieuSar, the pubtic ha$ the right te knew if certain aspects of the
lndustry, -hfch have not as yet been ful{y develeped cortmerelally on a
 large $cale, such a$ the sterage ef highly radioactive waste and the
de¢omsnissioning of nlicfear facilities. are well rnastered by our
scientlsts and engl"eers. Thi$ is a reque$t en taehalf of the openne$s
witheut which there i$ ne democraey.

Even. if we can nete seme good signs ln the field ef publie oplnion about
nuc'Iear power - the case of the PestponemeBt ef the pha$e-Dut ef the'
nuclear reacter$ in Sweden (Ret an Eqrepean Cc)trununity cauntry but in the
sarne geographical Iecation) i$ a Very Pesitive sign -t we must keep paying

a very speciaS attentioR te the problem ef public acceptan¢e of nuelear
pewer in Europe and we think that the exi$tance of a eomrTio" procluet with

simitar safety feature$ and ru!e$, is a proje¢t ef the biggest
impertan¢e.
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The preject needs te be organised around the following three peints te
aehieve its objective ef publlc aceeptability:

- the European States. within their own sovereignty, $heuld adept the
    sarne regulations in relation te the safety of nuclear pewer
    stations ;

-- the predu¢ers of nuc{ear eleetricity sheutd reach an understanding
    and define together the technical specification$ ef future reacters ;

`- the rnain Eurepean nuclear censtructers sheu!U get together te
    eut{ine any propo$al fer a crmn produet tQ offer the internatiena!
    market of nuclear reacters. French and German companles have already

    starteddownthlsroacl. ' '
surrzsnifig up, it weuld mean ¢oneeiving and touilding a ccmmon Eurepean
reference reaator. Drawing from plan$ a{ready In use in France and
Germany, thls eurepean project could be a joint undertaking wlth the
community produ¢ers ef nuclear electricity, and sheuld they wi$h, tho$e
ef the member states ef EFTA, these of ¢entral and eastern ceuntries as
wel1 as the USSR, aould take part.

In this way. all interested Eurepean countrie$ wouid have taken part in
the eenception ef the rea¢tor with the possibitity of adepting identical
reguEations ef nucEear safety anct ebserving the same eodes ef

een$truction. "
Europe weuld then inave regulatSen$ as$ttring irreprochable levels of
safety and of quaEity contro! and only then. the european eeonomic space
, ineing homogeneous , witl allow fer free competition amengst all the
$uppliers of nuclear equipments ( or systems) and of serviees.

En this dlrectlan, the Cc)mmunitY Predacers of nuclear eEectricity have
aiready startect to make pregress. They. first. establlshed a se-called
"European Economic lnterest Grouplng" which is intended -to beceme an
essentlal agent at the disposal of the CQmsni$sion to perferrn the
Cortmiunity as$i$tance to Eastern European ceu"trie$ for the upgrading of
their NucSear Power System$.

-rhe inave also agreed en some ferm ef coQperation vvith the view of
defining cetnmon requirements for the Pressurized Water Rea¢ter they weuld
wlsh to operate from the Year 2000 on. This cooperation rnay evolve in
sttch a direct･ien $o that te lead te the first cen$i$tant autline of ths

Eurepean referen¢e reactor wich l mentiened a titt{e time ago.

Further progre$$es en the uti{ity anct indu$try $ide are expected during
the next few years, a$ well as･in thB harmonizatien Qf natlenal safety
ruIes.

In this way, the ebJectlves ef $afety and ecenomic viabiEi,ty wil{ be
attainened.freely and independantly rather than by regutatien. Fer the

/
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next century, the nuclear option wHl remal" ene eptien irnpo$$lbte to cto
witheut. Wlth streng demegraphic growth predicted. ceqpled with econernic
ctevelopment wortd--wide and its consequent need for energy, nuclear can
be pre$ented as the ideai energy seurce which fs at the $ame time clean
and safe te $upp{y. The maiR cenditien i$ that thi$ energy $eurce gain$
pub!fc accsptance and crectibi1ity.

I have mentSened the place of $afety and respect fQr the .envirenment in
the acceptance and use ef nuctear pawer, but there Is another vitaf
aspect, that of nuclear non-preliferatien.

In Jane 19gO. the European Ceunclf made a Dec[aratlen en Nuctear Non-
Protiferatien ln which it stated. inter a"a. that it attaehe$ the
greate$t irnportance to the maintenance ef an effective ihterfia･tioBai
nuclear nen-pre"fsratien regime and Nill make every effert to contribute
to strengthening non-･proliferation and encouraging the participatien ef
further countrie$ in the regims. The European Ceuncil recegnized that
l.A.E.A. safeguards are the cernerstone of an effeetive nen-preliferatien
regi!ne athd recalled the irnportant contribution of Euratem safeguard$.

The Cottununity I$ a party to the Safeguards Agreements between member
Stats$ and the 1.A.E.A. and the Cotntni$$ion participatect, a$ an Oto$erver.

in the 4th Review Cenfefen¢e of the Treaty en the Non-Prolif6ratien of
Nuciear Weapens. which carrled eut a thereugh review of the
implementation of that Treaty. The work dene by this Revlew Cenference
was ctearSy of great impertaRce.

Additionaly. as you wiit knew, the twelve member $tate$ of the Eurepean
Cetnmun:ty have collectivety adhered te the Nuclear Suppliers Greup
Guldelines. The Coma:i$sion welcomed the fact that an infermal meeting of
the 26 State$ that adhere te tnese Guidetineg took ptace iR the Nague in
March 1991 with a yiew to reinforcing the nuclear nont-preliferation
   ereg lme.

Ener technolo coo ration

Broader internationaE cooperation in the field Qf energy technology -- and

not only nuclear -- $hou[d becone a ¢entra{ eEenent ef energy strategie$
to be developed by the indu$trialised ceuntries.

The deveiepment and coTtuRercia] irnp{ernentatlen of new, more effective
energy tech"olegies is a vital part of meeting the environmenta[ and
$ecarity ef supply challenges iArhi¢h face both japan anct the European
Co"ununlty..

The Cerntnunity has rscentlY embarKea en a new 5--year prQgramme, to promQte
energy techneEegle$ ln the fietd$ ef ratianal u3e af energy, renewatsie
energy seurces, solld fueis and hydroaarbQng. Thls prograrnme, which has
an estimated financial enveieDe of 70e mi1lion ECUs (that is 125 bi11ien

Yen), wi" bu"d en our programrnss carried eut ever the previeu$ de¢ade
and will draw tegether anct coordiRate the energy technelegy pregramme$ ef
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eur mernber states.

A maJer neyr feature is a pregratlune ef assoeiated mea$ure$ te premote tlte

cemnier¢lal implementatien af innovatiVe energy technolegies,. u$ing a
network ef 33 cteslgftated Organtsatiens for the Promotien af Energy
Technelogy threughout the CommUnity. Our intentien now is te extend t"is
netwerk eutslde the C;omrnunity- ln particular. we are trying to identify
a suitabte agency In Japan. to encourage a twe-way flow .ef lnfermation
en 1finovative energy technelegies. Offieiats ef nine have been explering
tha$ durlng a recent vl$it tc japan.

It i3 clear that the broblems which we face in this area are eften very
simHar. and that coeperatlort together in energy technology weu{d be
mutuaily beneficiaS. It weuid al$o be in line wlth the agreetne"t to
cooperate reached at the E(>-japan High Leve! Con$uttatiort$ en 25-26
Octeber 1990 in Tokyo. ! therefore hope that we ean take further $tep$

to en¢eurage thi$ energy technalegy coeperatien tegether. The develepment
of ftew anct renewabte energie$ is a prettti$ing area. 8ut cfean eeal
                                                                   'technelegie$ $houtct al$e be looKed at vsry e[osely.

             s.
The cencept of an energy policy itnplies. indeect, that one takes into
aeeount the ptace of each fuet. including ceat in a tsalanced energy ntx,
taking also into aacount the need to toetter protect the environment.

Ctoa! has played afid will ptay in the fUtures an irnportant role within the
Community's eftergy pellcy prov{cted a reasenable selution l3 feund to the
ertvirermental probiem. In the centext ef the world energy $ituatien,
geographicat diversifleatien ef supply and suinst{tutien between dlfferent
energy seurces are ef ParaMOUnt irnPertanae. Coal will therefere
continus te play an important ro:e as a "regulator" ef the energy market$
anct i am referring here both te iMportect ceal and Cenzf"unity coai Mfhich
have proved to be cornpl'ementary.

An objective which i$ very impertant wlth re$pect te Community cea:, is
the development of the energy re$oUrces under satisfactery ecenomic

¢onditions. anci henee the pur$uit ef efforts te lmprove eheir
conpetItlveness.

Having $aid that. it i$ however lmportant te･ add that the ¢oncept of
economlc vlability must not be left completely to the free market.
Cotnmllnity ceat has te be part ef a Iong term concept bearing in rnind
secur(ty of suppIy.

The efferts the Comrnl$sien is undertaklng with regard to the $ecurity of

supp(y i$sqe, should be $een in the per$pe¢tive ef achieving tlte $ingle
ensrgy market. Which wit1 indeed centribUts positive[y to the C:ammunity"s
security ef $uppty, al$e for coaE.
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I have touched upon the maln i$sues iR the Community'$ energy pqlicy.
But i coutd net Hnish rny interveatlon tectay witheqt having sc}me words
about the future ef oil after the gulf erisi$.

The end ef the gulf war $heutct have breught inte questien whether it is
de$irable and pQssibte te favour a greater stabitity in the internatienal
oi! market' and in particular in the eH prlce evolutien.

This cencern has net been a re¢ent one. tt had preoceupied raany minds
threugheut the 1970s. and had engendereci the cQncept ef the "rninirnum
safeguarti price" by the con$umer countrles and had enceuragect the $earch
fer an indexatien ferraula by the producing ceuntrie$.

During the 1980s, the que$t for this statsiEity which as we know had
little succe$s, breught abeut a recourse to the productien quota formula
for OPEC, whig$S the censtifning ceuntrie$ endurect thi$ defenseless again$t
the market ferees. pu$hing oH prices down in 1986. reaching unimaginable
:ow !eval$ (belew 10 $/bbl).

The Gulf war ha$ shewn for the fir$t time that a reai cenvergenee of
interests ctan exist betweeR the three pretagonists in the oit garne
(produc{ng eountries, consuming ¢ountrles and eil companies).

The proctucing countr{es, with OPEC"$ blsss{ng, have qqickly increased
their' preduction to rnake up fotf the iraKilkzawaiti ctefecit. The consurnfng
coantrie$ have proven the crectibiIity of the mechan{sm$ fer the crlsts ef
the Cammunity and ef the iEA by exhibit,ing genuifie $otidarity and a
corrunon analysis of the $ituatlen. the elt operator$ flRal[y have shown a
remarkabte abi1ity to adapt to ths nBw market cenditions.

Today, the result appears M the figures. Oil prices are relatively
stable and are situatect at }evels close to those etsserveci prior to the
crisis. that is to $ay in the regions ef 19-20 $/btaI.

I belleve that improyed raarket stabl"ty i$ desirable fer preducing
countrie$ as wetl as the con$uming countrie$ and oit eperator$.

The ehallenge that Iay$ ahead for the 199es wHI therefere tse to reach a
greater understanding between the three rnalm players fn t.he olt rnarket
anct te find a pragmatic appreach to the $tability of the eil markets
which ca" stand the te$t of time.

The policies, whlch sheuid be imp{ementect after the gulf erisi$ by the
Comrnunlty, sbeuld give the main p{ayer$ in the oi; game ciear indication$
of our future ebjectiye$. They cencern atoove all three levelst the
petitical Ievel, the market {eyeZ and energy peliey as sgeh.

en the pe!itical Ievel the Community would centributs te reinfercing
dla{egue between censumers and producer$.
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As far as the Commission is cencerned it sheuEd step up the negotiatien
of the free ex¢hange agreernent between EEC/GCC and at$o the membership ef
the Co"ununity to the {EA.

on the industrlal and market levet there $hould be a support to the
inve$tments in upstream oil preducing ceuntries, in erder te bettar
contribute teward$ the functioning,of tlte ol: market. It would se develop
a faveurab!e climate for {nvestrnents in the eil an.d gas industry in the
upstream and devmstreatn markets. In this respeet, the framewerk ef the
energy charter could be of great interest fer the devetopment of better
industrial reIations witn aIE the mediterranean ceuntrles.

                              i
FlnaIy. on the energy peticies Ievel, 1Ike the other indu$trialised
ceuntries, the Comtnunity $hould eensider how to devetep a coherent
appreaeh af itnproving $ecurity of supply and environment pretectlen,
especially cencerning C02 threugh the use ef flscal instrunents.

We should study maybe in the framework ef the tEA, the level ef emergency
stecks and tbeir possible increase and more flexible utlIlzation.

Furtherrnore; the Cemrnanity anct the other lndu$trlalIsed ceuntries sheuld

develep technical cooperation and particularly the diffuslon ef eurepean
technologies in the area ef supply and d6mand in energy.

Alt the$e actions are presentty being cen$;dered er already cornsnitted by
the CotrunLmity.

I thaRk yeu for yeur attentien and i arn at yeur dispe$al fer questions
you want to raise.
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      ･ REMARKS BY MARVIN RUNYON, CHAIR"tlAN
                     ･ TENNESSEEVALLEYAUTHORITY' ･
                   BEFORE THE JAPANESE ATOMIC INDUSTRIAL FORUM
                           APRIL8,1991 TOKYO,JAPAN ･ '
                                              '                             '                                             '                                                     '

                                                        '                   'tTHE IMPORTANCE OF INTERNATIONAL COOPERATION
                              INWORLDENERGYPOLICY" ,
                                  tt                           '           '      Thankyouforthatkindintroduction. I'mhonoredtohavethis .
  opportunity to address such a prestigious gathering of world experts on energy.

                                                       tt                                                                '   ･ Since 1980 when I became president of Nissan Motor Manufacturing
  corporation USA, I've been a frequent visitor to Japan. And I've continued to
  visit Japan during my tenure as Chairman of TVA. My most recent visits have
  introduced me to your electric utilities and their vendors, and r"ve seen for
  rnyself the impressive accomplishments of your nuclear industry.

      Among the people I met during my last trip which was just last month, was
  Mr. Nasu, President of Tokyo Electric Power Company (TEPCO), and I feel
  privileged to be part of his session at today's meeting. I certainly-
  appreciated his hospitality and his willingness to share his time and

  expertise with me. ･ .                                                                   '    '
      Over the years, I've observed how much my countrymen have learned from
  your experiences, as well as how you have benefited from ours. I'm here to
, advocate continuing that tradition of learning from one another because I
  firmly believe that learning from one another is an important key in
  maintaining a vital mix of energy options. Our world energy future depends on
  having a mix of energy options, coal, nuclear, petroleum, natural gas,
  conservation and so on, that are readily available for individual utilities
  and nations to choose from, based on what most effectively meets their energy
  needs.

      I'm a businessman, and my discussion today will provide a businessman's
  persPective on the practical implications of energy policy, and the importance
  of international cooperation in keeping our energy options open,. especially

  the option of nuclear power. '
      In the next three years, TVA will have to decide how to meet a growing
  demand for electricity in our region. We will want to choose among a variety
  of energy supply options and choose the best one that meets the needs of our
  customers. For nuclear power to continue to be a viable option for U.S.
  electric utilities, including TVA, it will have to pass several tests which l
  will talk about later in my speech. Its chances of passing those tests are
  greatly improved through international cooperation and the cooperative
  transfer of energy-related technologies among nations.

      My central point is this. Individuals and nations can learn frorn one
  another's experiences. This international learning can help us keep alive a
  vital mix of energy options and advance technologies for each option, so that
  individual nations, as well as individual utilities, can be free to choose
  particular energy supply approaches that make the most sense to them.
  Cooperation and choice are linked as key ingredients in this approach toward

  energypolicy. . ' .                  '
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                       tt! ttt tt.tt.tt    You've already heard about my background, so let me tell you a little
about the organization I,represent, the Tennessee Valley Authority. The
Tennessee Valley Authority was created by the U.S. Congress in 1933 as part of
a historic sweep of legislation known as "The New Deal" which established a
number of experiments in progressive government. TVA was intended to be a
federal corporation that combines, the flexibility an,d innovation of a private
company with the responsivepess and authority.of a government agency. TVA has
embodied this philosophy throughout its history, and as a result of its

flexibility and willingness tp change, TVA is now one of the £ew New Deal
corporationsstillinexistence. .. . , ..... ... .･ ,-
                                                                      '
    TVA has become one of ,Arnerica's largest electric utilities and continues
,toservealargeportionofthes,outhernUnitedStatesasaregional ,
development agency. TVA's responsibilities include the management of the
l,050-kilpmeter Tennes'see River and its tributaries which is Arnerica's
fifth-largest river system. TVA also operates the National Fertilizer &
Environmental Re$earch Laboratory which has developed 75 percent of America's
fertilizer technology.

    TVA's power system has a generating capacity of nearly 32,OOO megawatts,
making us comparable in capacity tQ Japan's,second-largest utility, Kansai
Electric Power Company. In comparison to Japanese utilities, we serve fewer
people but a much larger territory. To be specific, we serve a population of
about seven million people, less than one-third the number of people served by
Kansai, but provide electriclty for a geographic area of about 200,OOO square
kilorneters, about half the size of Japan. Our revenues of nearly 750 billion
yen a year are about one-fifth those of Japan's largest utility, TEPCO.

    Like any private utility, TVA's power systern is financially
self--supporting and is not in any way subsidized by the federal government.
One hundred percent of our revenues come frorn the electric rates that our

    TVA's generating facilities include 11 coal-fired, 29 hydroelectric, and
four nuclear power plants with a total of nine reactor units. Two of those
units are now operating, and we're loading fuel at a third.

    When all of TVA's nuclear units are brought online by the end of this
decade, they'11 produce about 30 percent of TVA's total generating capacity.
But by the year 2002, TVA projections indicate that we'11 need even more
capacity. That means that within the next three years, TVA will have to make
one of those important,choices that I talked about earlier. TVA will have to
choose how to best supply its customers' future energy needs.

    Adding significant new hydroelectric capacity is no longer an option
because the Tennessee River system is now fully utilized. And environmental
considerations may lessen the attractiveness of another coal-burning plant.
As a result, TVA may be the only utility in North America to actively look at
pew nuclear construction as an option for meeting future energy demands.
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     An important' corrsideration in TVA's decision to build a new power plant
 will be the competitive 'environment in which we opera'te. Competition is a new
 issue. for TVA and'for most other U.S. eleetric utilities. It's part of the
 energy policy environment in the U.S. that affects every decision a utility '
 makes. Although TVA is a corporation owned by the U.S. governrnent, our
, government status. doesn''t protect us from eompetitors.' Our competitors can
 and do come -into our service area and try to steal our customers. In this
 competitive environment, our customers are free to shop around for the best
 ggW9.asee21st.And last years TVA's largest customer announced it was going to

                                       '
                                                                              '     The city of Memphis, which accounts for about 10 percent of TVA's total
 power sales, told us it might not renew its contract with TVA.. Even though
 Memphis ultimately concluded that TVA was still its best choice for power, the
 situation reinforced the fact that we can't take our customers for granted.

                                                                 '          '     And to rernain competitives TVA will have to choose its future power .
 sources on the basis of least-cost planning. That means we will choose the
 energy supply option that provides the needed capacity, the least cost to our
 customers. For nuclear power to be competitive in a least-cost planning
 approach and remain a viable energy option in the United States, the costs of
 :ggge2or Pcg:g.tdg[llni?truction, as well as the costs of operation and maintenance,

                                                    '                                                                  '                                                       '                          tt tt t     During my recent visits to Japan, I've been impressed with the efficiency
 and innovative approaches you've demonstrated and especially your progress in
 getting new units on line quickly and operating them safely. It's that kind
 of innovation that is needed in our country. When I was here 18 months ago, I
 toured TEPCO's Kashiwazaki power station where one unit was operating, four
 were under construction, and two rnore were planned. Today, three units are
 operating, two are under construction, and the two units planned will go under
 construction in August. Nothing in my country can compare to that kind of

                                                                          '
     In the U.S., the average construction time for a new nuclear unit has been
 steadily increasing. The last three U.S. nuclear plants to begin commercial
 operation took about 15 years to build. In contrast, it takes the Japanese
 nuclear industry as little as four years to bring a new unit on line.

                                                                       '                                                                      '                                                                  '
     The innovative construction approaches and technologies demonstrated in
 this country could and should be shared with others through 'cooperative
 agreements. Such cooperative agreements and technological exchanges could
 help preserve nuclear power as an important option in a world-wide mix of

 energy sources. ･                                            '                                                                '
     The recently established World Association of Nuclear Operators (islANO)
 provides one avenue for sharing information and encouraging technological
 exchanges among electric utilities with nuclear power plants. I attended the
 inaugural meeting of WANO in Moscow nearly two years ago, and I know several
 of the people in this audience also attended.. At that meeting we were all
 reminded just how important nuclear power is for a brighter future in nation$

O-5-3



    Many of us also traveled to Chernobyl .which'increased our personal
awareness of our tremendous responsibility to operate nuclear plants safely
and how that responsibility can be best met through international cooperation

aswelL･. .,･. ''. /.･ ･                                                                     '                                                                  '                                                       '               tt t tttt                                                           '    Next month, WANO will be having its second meeting. This tirne the meeting
will be held in the U.S, . and the Chairman for this year's meeting will be
familiar to all of you, Mr. Nasu. The meeting will be held in Atlanta,
Georgia, which will also host the 1996 Summer Olympics, and I hope you can

come to both world-class events. ･ .'                                                         '   '                                             '
    Another avenue for international cooperation is through individual
cooperative agreernents between utilities that are facing common situations and
have common interests in maintaining a mix of energy options. During my recent
visits here, r've seen your technieal innovations and your advancements in
efficiency, I've felt the confidence that your professionals have in their
technologies, and I've been impressed with their willingness to share what
they have learned.

    If TVA makes the decision to order a new nuclear reactor, we will want to
open the doors for as much discussion and cooperation as possible. Those
doors of discussion and cooperation should be open as well for other energy
choices. The energy choices for ari individual utility or a nation can all be
sustained through international cooperation.
    '                                          '
    Let me point out the practical ehoices that a utility such as TVA faces
and how the energy options it has to choose from can be enhanced through
sharing experiences and technologies. Our options to provide future capacity
for our system include oil, natural gas, coal, and of course, nuclear. Our
non-generating options include conservation and buying power from other
utilities.
  a

    Conservation is a necessary part of any long-term energy policy and is a
vital element in a world-wide mix of energy options. !t's important that we
all use e!ectricity wisely and efficiently. Industrial customers especially
need to get the maximum economic gain and useful work out of every kilowatthour
of electricity they buy. At TVA, we have an Internal Energy Management Program
that's identified potential energy savings for our industrial customers of
more than 140 million yen.

    For several years, TVA participated in an international agreement through
which utility engineers and executives from developing countries came to TVA
to study our energy conservation techniques so they could apply them to their
own utility systems, thus helping to sustain the energy conservation option in
those countries.

    While eonservation is a vital ingredient in future load planning, it may
not be enough by itself to meet future energy demands for a particular
electric utility. Also, the costs of energy conservation efforts after a
certain point is reached may not be the least-cost power supply option, which
is now the case for TVA. As for purchasing power from other utilities, that
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  assumes there'11 be power to buy. But U.S. utilities haven't ordered any new
  baseload generating units in the past decade. And demand has been rising
  faster than expected for the past two years. As a result, this year the U.S.
  national capacity margin is expected to drop below 17 percent. So there might
  not be enough power out there to go around, and it would be reasonable to
+ expect that available power would be sold at a premium pric,e.

                 '
      Under these conditions, one alternative exists for meeting TVA's future
  energy needs, and that's to add capacity. TVA's capacitY options come down to
  basically two: fossil and nuclear. In the U.S., the principal fossil
  generating fuels are oil and coal. Oil is used heavily by some Arnerican
  utilities, especially those in the Northeast, where 35 to 40 percent of
  electricity is generated at oil-fired plants.

      The recent Gulf War pointed out the dangers of relying too heavily on an
  energy source like oil, a substantial portion of which must be irnported.
  Fortunately for TVA, less than 1/10 of one percent of our power is generated
  from petroleum products. Gas is an important source of clean and efficient
  power here in Japan, accounting for more than a third of TEPCO's output. But
  its high cost precludes its becoming a base load energy source for many
  utilities in the U.S. However, TVA might well be looking at a new gas peaking

  plantwithinthenextfewyears. ' ･ ･
      The bulk of TVA's power, more than 70 percent during fiscal 1990, comes
  from coal which is abundant in the U.S. The long-term prospects for coal may
  be limited by its links to acid rain and the greenhouse effect. Because of
  recently passed Clean Air legislatiotn, TVA may have to invest at least 170
  billion yen on new pollution control technologies by the year 2000. And those
  technologies could increase our operating costs by at least 40 billion yen a
  year.

      TVA is conducting research into promising pollution control technologies
  that might be more efficient and less costly. Our advanced fluidized bed
  boiler is one of the national experiments for that technology.

      Japanese utilities have achieved remarkable efficiencies in pollution
  control. TEPCO, for example, spends about one-fourth of its total capital
  investment budget on measures to protect the environment. And while Japan
  consumes about 5 percent of the world's primary energy, it emits only 1.2
  percent of its sulfur dioxide, and 2.1 percent of its nitrous oxides. With
  performance figures like that, I'm eager to see some of your coal-burning
  plants while I'rn here, and technological exchanges in the area of coal burning
  may be just as important to our countries and others as exchanges related to
  nuclear power. '
      Nuclear power has the potential to be the safest and cleanest way to meet
  Our future energy needs, and as I have already said, it is one of the options
  We'11 be considering at TVA. It could be considered to be the environmental
  Power source of choice. Even with its potential advantages, nuclear power in
  America has gone into a holding pattern. Its momentum has stalled. No new
  nuclear plants have been ordered since 1979, and at least 120 units planned
  have been canceled. Today, America's 112 operating reactors account for only
  one-fifth of the nation's electric power.
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    For nuclear power to expand in the U.S., for it to be a viable power
supply option for electric utilities, it must pass three tests: the safety
test, the economic test, and the public acceptance test. Passing the safety
test is a precondition for the other two because if nuclear power in the U.S.
or the world can't pass the safety test, it won't have the opportunity to pass
the other two. We've all learned that safety can't be compromised. That's
why safety has to be the top concern for any utility that's using or
considering nuclear power.

    Passing the economic test is just as important for nuclear power in the
United States. If every utility executive in the U.S. believes that building
a nuclear plant will run their costs so high that the utility will end up
pricing itself out of the marketplace, then not one nuclear reactor will be
ordered. Right now, U.S. utilities are willing to risk a capacity shortage
rather than risk the economic uncertainties of building and licensing new
nuclear units. There's no confidence that nuclear power can pass the economic
test. That lack of confidence is due in part to a pattern of ever increasing
costs of nuclear plant construction and the increasing amounts of time needed
to complete a plant. Clearly, that pattern has to be broken.

    Standardized construction ,practices in France and Japan have reduced
construction times to as little as four or five years. If the U.S. nuclear
industry could build a new advanced nuclear plant in five years, estimates are
that the construction cost would be about half that of our most recently built
units. But getting good marks on the safety and economic tests won't be
enough if nuclear power fails the public acceptance test. In democratic
societies, public acceptance of nu.clear pQwer is crucial.

                       '                            '          '
    In the U.S. we have learned how public confidence in nuclear power can be
shaken by an accident at a nuclear reactor, no matter how small. In Japan,
you.are seeing how fragile public opinion is, following recent minor incidents.
Sharing effective ways of cornmunicating with the public about nuclear power is
another area in which ,we all can learn from one another.

    In the U.S. public opinion polls indicate that support for nuclear power
may be on the upswing. A survey last year found that nearly 60 percent of
Americans who considered themselves environmentalists thought that nuclear
energy should play an important role in meeting America's future energy
needs. And two-thirds of non-environmentalists surveyed supported nuclear
power.

    We need to build on that positive public opinion through a first-class
effort to better educate our young people about nuclear power, and I don't
think we're doing a very good job of that in the U.S.

    Clearly, the safety, economic, and public acceptance tests must all be
passed if the U.S. nuclear program is to break out of the holding pattern it's
been in since the late 1970s. To move out of this holding pattern, the U.S.
nuclear industry needs four things: a one-step licensing, standardized
designs, a nuclear waste disposal program, and a bold spirit of confidence
that has been lacking.
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    One-step licensing will ensure that the economic test can be passed by
reducing the time needed to plan and construct a plant and bring it online.
And it'il mean that if utilities build their plants to the original
specifications, their plants will be licensed.

    Standardized designs will also help nuclear power pass the economic and
safety tests by speeding up licensing and construction and by increasing the
ease of maintenance and operation. In addition to one-step licensing and
standardized designs, a long-term national program for nuclear waste disposal
is essential if nuclear power is to pass both the safety and public acceptance
tests.

    The technologies involved in both recycling nuclear fuel and in handling
spent fuel as waste are prime candidates for appropriate transfer through
international cooperation. And I firmly believe that international
cooperation can boost the confidence of those in the U.S. who are in the
position to advance the nuclear option in our country.

    The nuclear option is vital to the energy future of our country and the
world. And I truly believe that international cooperation is a key to keeping
that option alive. The larger challenge for all of us is to sustain and
enhance all of,the world's energy options through sharing knowledge and
relevant technologies on a global scale. The growing world population, with
its expectations for increased economic development, will need increased energy
supplies. To meet that increased demand wisely, we need to enhance our current
energy technologies and invent new ones, so that energy, needs can be met

through choice. "
    Learning from others can build excitement and motivate change. I'm
excited about the possibilities I see in the future for TVA and the changes
that can take place through international cooperation. Everyone here today
knows that we're living in a world of change, and this is especially true in

theworldenergyarena. ' ' ''
    The people who learn the most are those who will meet the challenge of
change and succeed. Those who fail to learn will fall by the wayside. Now is
the time to invent new avenues to learn from one another, to share our ideas
and experiences, and to help keep every efiergy option we have viable. Through
cooperation we can keep our energy choices healthy and vital. We can keep
them in good shape so they will be available to all of us when it comes time
to chDose how best to meet the growing energy needs of the region we serve and
the world as a Whole.

    I would like to thank you again for this opportunity to share my views
with you. I've been very irnpressed with everyone I've met, I've been honored
by their hospitality, and I hope we can all share a sense of challenge and
excitement as this conference continues to address important energy issues
that faee us all.
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THE' FUTURE ROLE OF NUCLEAR POWER :N THE GLOBAL ENERGY BALANCE
                            ,r. .                                   '

    Energy demand and supply predietions Eor the future beyond the year
2000 should be viewed with great caution s±nce they involve taking into
eonsideration rnany variables d±ffieult to assegs. However, general trends
can be rnore or less reliably identified.'

    A sound judgement on the role of nuclear power in the gZobal energy
balanee within the time span of some thirty years ahead should logieally
be based on the eonsiderat±on of, at least, the following factors:

    - worldenergyandparticuiarlyworldelectricitydemandtrendsl
    - practieallyavaUablesourcesorsourcesestimatedtobe
         available to meet this demand;
    - majorrequirementstheseenergysourcesshouldmeet;
    - nuclearpowerpotentialstomeettheserequirernents;
    -- realisticassessrnentofpresentstatusnuclearpower;
    - special nuclear power related problerns to be solved to fully rneet
         the requirements.

    My intention is to briefly review bhe items outlined above on the
basis of expertise and data colleeted, assessed, or produced in the
Znternational Atomic Energy Ageney.

Worid ener and articularl world eleatricit demand trends

    :t is quite ciear that Zarcge'scale introduction into the globaZ energy
mix of a high-teeh and rather controversiaX {in the light oE public
attitude) energy source may happen only if the world energy dernand
predictions would reliably dernonstrate that at Zeast for thirty years fxorn
now energy requirernents in generaX will continue to grow, despite
conservation measures in both industrialized, and in developing countries.

                                                       '    Predictions made at the 1989 World Energy Conference (WEC) show that
between 1985 and 2020 world energy eonsumption wouZd rise by 50 to 75".

                      [Vable 1: Pntmary Energy Dernand
                               (in rg with base 1985>

             Year 1973 1985 2000 2020Zndusttialized
Third World
World

countries 88
64
80

100
100
100

1241115
1571145
1341125

･144 124
2311212
177/152

m-"d--i-d---m-----""ntny--------------p-elt----mnt--N--"--"N---------m-m-------------d"--bP----------------"-t-

    N.B. figures in top rnean moderate case and bottom limiting scenarios
          (Souree: Global Energy Perspeetives 2000-202,O WEC, 1989
                   converted Erom original units) ･
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   rA.EA estimates for the more' Xirnited time period (1989-20Q5) show the
following growth rates (Tabie 2): ,

                           t/                             '          Table 2: Estirnates of total world energy consurnption
           '' {in*,base1989)andpercentageusedfor
                  electrieity production (in brackets>: '

Year 1989 1995 .2QOO 2005

oECD countries 100 (38) 10 (･42>
IZO {42)

110' (45) Z12 (49)
118 (45) 123 (49)

CMEA countries 100 C26) 108 (29) 116 <31) 122 C33>
112 (30) 121 (33) 129 (36)

Rest ofi the world 100 (23) 117 (27) 131 (30) 143 <34)
120 (28) 139 (33) 155 (39)

World totaX 100, (30) i09 (34) 118 (37) 124 (40)
                                      113(35) 126(38) 134(42)
--mp--=----------Mnt-#ptin-------t--th-pt-=--v----mmml-p--ptpt---m4S-l-=mel-----------------Flt-in------e----

    N.B. The top and bottom figures are low and high estimates

    respeetively. ･ , , ..,        - (Source: XAEA Reference Data Series No. 1, July 1990
           converted from original units)

    Estirnates of total electricity generation made by the ZAEA show that
it would grow at･ an average 3.2k --,4$ annually from 11,100 TW.h in 1989 to
i8,300 -- 20,900 TW.h in the year 2005, with an increase by about 6.5rg to

88*duringthisperiod. ' '･ ,･･                                                            .. t '
    The detailed tigures of electricity generating capacity required are
sumarized in Table 3. Xn Latin Arnerican, Eastern European, African,
Middle East and South Asian, and Far Eastern regions, electricity
generating capaeity would be almost doubled by the year 2005.

       tirable 3: Estimates of total eiectricity generating capacity

               [XAEAZowestirnatescaseinGW(e)] ･.
                                                     'Year 1989'1995 2000 2005North jbgnerica
Latin America
Western Europe
Eastern Europe"'
Africa
Mid.East and S.Asia･
S.East Asia and Paeif±c
Far East
Worldtotal ･

 871
 159
 564
 477
  73
 142
  75
 365
2725

1035
 224
 616
 586
 102
 195
  92
 453
3304

1133
 285
 675
 676
 131
 243
 107
 551
3801

1268
.347

 731
 759
 161
 288.
 122
 646
4322

OECD countries
CMEA countries
Rest oE the world

1642
 468
 615

1905
 574
 825

2098
 662
1041

2319
 745
1258

"'ineluding USSR
       (Source: ZAEA Reference Data Series No. 1, July 1990 Edition)
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    rhus WEC and !AEA predictions
growth. There are also some other
Goldernberg, etc., also eonforndng

Practicall available ener

correlate
 studies
with the

sources and

 in forecasting the demand
made by :EA(oEcD), cEe, rzAsA,
major trend.

ma' or re uirements the should
rneet

    consideration of rneans able to solve large scale world energy growth
problems for the .next thirty years or so, should naturaXly be linited, to
those sources and technologies already proven and economicaUy eornpetkive
or those under development for the future and might be expected to
aontribute econornicaZly within the period under review.

    The above condition practically lindts
known 'convent±onal' sources of energy like
to nuclear energy.

our consideration to sorne well
 coal, oil, gas and hydro, and

    As regards the so-caiied alternative energy sources now in developrnent
stage (solar, wind, biornass, geothermal, tidal, and so on), with fuZZ
support of the±r further and more intensive development, we, however,
should exclude thern from the list of practically available, proven,
economically competitive iarge scale energy sources. The sarne World
Energy Conference conclusions state that new and renewable sources of
energy are estirnated to rneet no more than 3% of world energy dernand in
2020.

    To assess the potential role of rernaining conventional energy sources
and nuclear energy, several economical, political, environmental and
social factors which may govern the decisions of energy policy rnakers
should be considered.

    The most irnportant pf them, Z believe, are:
     t
    - economicalcompetitiveness;
    - healthandenvironmentalimpact;
    - ilong-terrnresourceava±lability;
    - desirabilityofdiversif±cationofsupplies;    - publicaeeeptance. -.
    Let us very briefiy review the practically available energy sourees in
the Xight of the above rnentioned factors (their role in the present energy
aonsumption is presented in ltlts!u!g-!1):

                                                           h    - coal will be avaUable for many centuries and will probably be
         econornically competitive within existing environrnental release
         requirernents, but is ecologically unsound in the iong term.
         Zntroduction of new sophisticated pur±tication technologies
         (clean coal technoZogies) may signiiicantiy reduce NOx and
         S02 releases at the same time significantly reducing eeonomic
         cornpetitiveness. But the 'greenhouse' impact would in any case
         rernain,tlje rnajor negative factor; C02 taxes may further reduce
         competttweness.
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gl,;t!.-gu!Lgs!sd -maybeavailableforanurnberofdecadeswith
                                                     econorniest                                          decreasingsteadily increasing eosts and accordingly
but they could and should be more efficiently used in chendcal
industry as feedstocks. Both are ecoiogically better than aoal
in burning, Natural gas (in C02 output) is better than coai by
a factor of 2, but pipeline leakages of 1rg - 2+ rnay offset its
advantages. Seeuring regular suppiy frorn far loeated regions rnay
cause serious problerns frorn tirne to time.

- sh!yurgd o - about 60X of the world potent±al is already exploited
developed countries close to 100*). Hydro is considered
ecologically clean, but on deeper scrutiny not environrnentally
benign (impact in the storage areas, ehange in water fZow
patterns, etc.).

(in

and, finaZly,

    - nuclear-theresourcesareavailabXeforcenturies(particuiarly
         with the utilization of plutoniurn), is economically viabie,
         ecologically under norrnal operation, and can be made aeceptable
         under accident conditions. Nuclear is practicaily independent of
         regular fuel supply problerns.

    Even this short overview, Z believe, clearly shows that nucXear power
has all the rights to be considetted as at ieast a serious partner in the
future global energy rnix. Nuclear power's real potential to meet
praeticalXy all the reguirements listed above are very high and in sorne
cases as we try to show later, the potential advantages of nuclear power

are obvious. r
 ･ However its future is still in
are the problems and what should be
these questions, let us consider a
status of nuclear power, its short
power is facing.

dark clouds for rnany countries. What
 done to overcorne thern. To answer all
reaiistic assessrnent of the present
term outlook and the problerns nuclear
                          K

!Pt!!9i!9I!11-Sl!g3!9E--9!L!!!lg,!,gg!!--R91N9!re ttt f 1

    Today 24 countries benefit from nuclear electricity.
four other countries, e.g. China, Cuba, Zran, and Rornan±a,
first nuclear power plants under construction.

zn addition,
 have their

    At the end of 1990, 423 nudlear reactors were in operation, with a
total installed net nuclear capacity of 326 GW(e), amounting to 5623
reaetor years ef operating experience. There were also 83 nuclear
reactors under construction totalXing nearly 66 GW(e), mostly in the USSR
- 21.2 GW(e), Japan - 9 GW(e)," Franae - 8.3 GW(e), Czechosiovakia - 3.3
GW(e). and Rornania - 3.1 GW(e). During 1990, ten new reaetors were
connected to electricity grids in Canada (2), France (3), Japan (2),
United States (2), and USSR (1).

Table 4 shows
installed nuclear

the pereentage distribution, by country, of the world's
generating capacity as of the end of December 1990.
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states .belonging to the Organization of Economic Co-operation and
Developrnent {OEeD) aceounted for 265 GW(e), eorresponding to 81.5* of ･ .
world capacity in 1990, and the states which belonged to the Council for
Mutual Economic Assistance (CMEA) contributed 42 GW(e), eorresponding to
about 13k of the total, whiZe developing eountries account for 18 GW(e) or

s.6*ofthetotai.' ･ .
         Table 4: DistribuCion by country of the world's installed
                  nuelear generaUng capacity as of 31 December 1990.

                             A,ItL929!zg!!S9!}t On under conStruction
==-.-==t==-=----=-----=================================================m=========

No.of
Units

Total
rqw(e)
   * of
capacity

No.of'
Units
Total
rrw(e)
  + of
capacity

States rnembers of oEeD 331 265408 81e45 26 24751 37.64
  USA
  France
  Japan
  Gerrnany
  United Kingdorn
  Canada
  Sweden
  Spain
  Be1gium
  Switzerland
  Finland
  Netherlands
States rnernbers of CMEA

i12
 56
 41
 26
 37'
 20
 12
  9
  7
  5
  4
  2-
 62

100630
 55778
 30917
 24430
 11506
 13993
  9817
  7067
  5500
  2952
  2310
   508
 42167

30
27
9

7
3

4
3

2

1
o

o

o

12

.

.

.

.

.

.

.

.

.

.

.

.

.

88
12
49
50
53
29
Ol
17
69
91
71
16
94

1
6

10
6

1
2

40

1165
8305
9012
3319
1188
1762

30438

 1.
12.
13.
 5.
 1.
 2.
 Oe
 o.
 o.
 o.
 Oe
 o.
 46

77
63
70
05
81
68
oo
oo
oo
oo
oo
oo
.29

  USSR
  Czeehoslovakia
  Bu-lgaria
  Hungary
  Romania
  Cuba'
Other states

45
8
5

4

o
o

30

34673
 3264
 2585
 1645
    o
    o
18298

10
1
o

o

o

o

5

.

'

t

.

.

.

e

64
oo
79
50
oo
oo
62

25
6

2

5

2

17

21255
 3336
 1906

`3i25
  816
10571

. 32

  5
  2
  o
  4
  1
 16

.

.

.

.

.

.

.

32
07
90
oo
75
24
08

Korea, Rep.of
South Africa
Tndia
Argentina
Mexico
Yugoslavia
BrazU
Pakistan
China
:ran

9"
2

7
2

1

1
1

1

o

o

7220
1842
1374
 935
 654
 632
 626
 125
   o
   o

2

o
o

o
o

o

o
o
o
o

.

e

.

.

.

.

.

.

.

.

22
57
42
29
20
19
19
04
oo
oo

2

o

7
1
1

o

1

o
3

2

1900

1540
 692
 654

1245

2392

2
o

2

1

o

o

1

o

3

3

.

.

.

.

.

.

o

.

'

.

89
oo
34
05
99
oo
89
oo
27
64

Total (*) 423 325873 100.00 83 65760 100.0O

N.B. The totai for 'Other states' includes 6 units in
Taiwan, China, accounting 4890 MW(e)
                   (Source: :AEA PRrS database)

operation in
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      Zn energy terms, nuclear power generated about Z,901 TW(e).h of
  electricity during 1990, an increase of 2.4+ over 1989, and aecounted for
  about 16* of the world's electricity production.

      Fi ure 2 shows a historSaal developrnent of nucZear electricity
  generat on and its eontribution to total electricSty produetSon sinee
  1960. After more than 30 years of developrnent, nuciear power ±s today
  providing a sizeable portion of the world's electricSty, Zn the per±od
  since the first oU shock in 1973, nuclear based e:ectricity product±on

  increased by sixfold. ',
      rtowever, the importance of nuciear power is very different in

  different countries. France is h±ghest in the world with 75+ of ±ts
  electricity coming frorn nuclear power. Beigium generated 60* oE its
  electricity from nuclear plants, Hungary 5re, the Republic of Korea 49*,
' and Sweden 45$. Ten eountries now generate more than 30$ of their
  eleatr±city from nuelear power. (!tllLsasu!g--g: u 3).

      Although the Chernobyl accident has drastically influenced nuclear
  power developrnents and plans in a number of countries, particularly in the
  USSR, in thg period since the accident, sorne 98 GW(e) have been buiit up
  werldwide to contribute to the world electrie power sector, whUe about 24
  GW(e) have been shut down or caneelled.

  Future Outlook for Nuclear Power

      During the next ten years, growth in nuclear power will not resernble
  the past. Not only have the growth rates for electricity consumption in
  the industrialized countries declined over the past deeade or rnore, due to
  either cancellation or delays in previously planned capaeity additions,
  bUt also public coneerns regarding nuclear power have seriously affected
  its growth. Thus, actual growth has consistently been lower than "
  forecast. Due to the continuing long period for nueiear imp:ernentation,
  nuclear generating capacity additions in the short terrn (up to about the
  turn of the century) will largely be determined by past decisions,
  although construetion, licensing delays, or policy ehanges could stiil
  have an effect. The situation after the year 2000 is less predietable but
  hopefully less gloorny. -.
      The zAEA's rnost recent estimates of installed nuclear geherating
  capacityandnucleareleetrieityupto2005areshownin!Ft!Lg!u!g=!i 4.

      The total (low) projected increase in nualear generating capacity firorn
  318.3 GW{e) in 1989 to 450 GW(e) in 2005 corresponds to an average annual
  growth rate of 2.2* and a total increase of 132 GW(e) during this period.

      During the same period, nuclear generating eapacity in developing
  countries (here the word 'developing countries' is used to mean states
  whieh are neither OECD members nor CMEA merubers) is expected to reach 40
  GW(e) by the year 2005, corresponding to 21.7 GW(e) of nuclear capacity
  additions and an average annual growth rate of 5.0*. Nuclear power in
  deveioping countries is expected to continue to gain an inareasing share
  of electricity generation frorn 3.8* in 1989 to a 5* share by the year
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2005. Zn aapacity terms, 16.5$ of all new nuclear generating capacity to
be placed in commerciai operation in the world by the year 2005 is
ex.pected to be in developing countries.

Factoxs inMuencin nuelear ower tuture ros ects

    zn disaussing the general iaators governing the selection of energy
options for the future, we have discussed high nuciear power potentials in
eomparison with other energy sources. We maintain that nuclear power is
economicalXy viablet eeological:y clean (adding 'undex norma1
conditions'), and ean be made aceeptable under accident conditions.

    These and sindlar clairnst however, may be questiozaed by our opponents
and to turn ehe elaims into the category of 'proofs', a Zot of effort is
required. Both in technically supporting and fuxther upgrading the levels
of economica: competitiveness, ecological elean].iness, high rel±abiUty
and safety, and in being abie to convince our opponents and
decision--makers of thate

a) Economics
    Eaonontcs of nuclear power (as welZ as of other sources) is a moving
target rather than a granted advantage. :AEA and OECPINEA's recent joint
assessrnent(presentedin!F!-lu!g-=2i 5}showthat,inspiteofanumberofwe:1
known factors, contributing to the increased cost of nuciear power, it is
stUl highly competitive in a number of countries. However, 'its
eornpetitiveness is closely dependent upon such well known factors as time
of licensing and eonstruction, degree of standardization and possibUity
of serial introduetion to say nothing of interest rates and costs of
competitive fuels. Therefore, to maintain and further improve the
economie competitiveness of nuclear power, further steps shouZd be
undertaken,, particulariy in such institutional areas as Ucensing and
taxes.

    The
advanced
for the
reactors
with the

developrnents now under way, particuiarly in the field of soLcalled
 reactors, based on proven technologies give us good perspectives
near future to get easily 1±censable, simpler, safer and aheaper
. The naturaZ trend of gr.aduaZly increasing oil and gas costs
 depletion of resourees will also work to benefSt nuclear.

!2.L/ Etuyil,gg!ggtZ t
    One cannot separate the economies of energy and the environmental
conseguences resulting therefrorn. Environmentally friendly, cornpetit±ve,
and aommercialiy viable energy sources may be an oxymoron. A eost-beneEit
analysis of the various opt±ons available for use may weil find that, of
those eosts and benef±ts that are quantifiable, the one energy source that
will give the most for the least is nuciear power. The :ntergovernmental
Panel on Climate ehange {ZPCe>, ereated by the UN Environment Program
(UNEP) and the World Meteorological Organization (wnO) was formed in 1988
to provide a scientifie assessrnent, impacts assessment, and elucidate
response strategies to global warming. Its final report, produced in
1990, has now served as the platforrn frorn which inter,national
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negotiations have commenced to prepare a framework convention on global
warrning. For ehe energy sector, 'low and non-C02 emitting' energy
sources are the preferred means. Nucleax power is not explicitly
mentioned although in background documents its does appear. Since its
ineeption, the rAEA has been involved in the :PCe, especialZy in response
strategies, to present factual'information on nuclear power and to place
it in perspective with other energy sources. '
    As we already discussed, there are now only two energy sources which
are technically and econontcally proven on a large scale 'and,which can
produce iarge arnounts of energy without adding significantly to CO'2,
NO. or S02 entssions. These are hydropower and nuciear power. For
hydropower, there is stilZ an undeveloped potential, in particuZar in
developing countries, and this shouZd certa±nly be used where
environrnental concerns can be met. Zn industrialized countr±es, there is
a lindted exploitable potential left. Nuclear power is seen as one of the
most feasibie sources now available to generate eleetricity in the
quantities needed and without produeing greenhouse gases. Although
signifieant opposition to nuclear power exists in many countries, and
deliberate atternpts are made in some countries to ignore it, it wiil not
go unnoticed if energy demand increases, and as the searah goes on for
rneans of restraining C02 ernissions that nucZearb-powered electricity
generatSon is a very substantial source of C02-free energy and that the
potential for an expansion of this source exists.

    Nuclear power is already helping to avoid' additional C02. Were the
electrieity currently produced by nuclear to have been produeed by coal
instead, it would have resulted in approximately 2 biZlion tons annuaUy
of additionaZ C02. Zn an analysis-prepared for the rPCe, the :AEA
assumed two post-2000 growth paths for nuclear powe: of 40 and 60 GWIyr
respectively. The analysis was not a forecast, but rather a hypothes±s:
given po;iticai wUi, what wouid be the amount of C02 avoided should one
pursue one or the other path. Table 5 shows the results of this exercise:

  Table 5: Potential C02 ernissions avoided as a result .of a business as
             usual and an accelerated nuelear development path
                        (in mUlion tons of Carbon)

                                   1988 2000 2010
Bus±ness-as-usual *)

e02avoided 438 660 870Percentaereduction**} 21* 21* 21k
Case 1 {+40 GWIyr) *"ft)
C02 avoided
Percenta e reduction rkrk>

438
  21$

660
  21*

1270
   3O}

Case 2 (+60 GWIyr) ***)
C02 avoided
Percenta e reduction **)

438
  21k
660 1590
  21* 38k

*) Nuclear power is introduced at a rate keeping its percentage in
energy mix constant at 1988 levele
S*> Relative to total endssions that would result if nuclear were
by coal
rk**) after the year 2000.

the

replaeed
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  , The implicat±ons of this analysis are that by the year 2010, the
assumed addition of nuclear power could have avoided some 30-38* of the
co. em±ssions cornpared with the case if coal had been used instead.

    since it is alrnost eertain that despite aU the measures taken in
sorne, unfortunateiy limited, countries, the world environmental situation
will continue to deteriorate at least up to the end of the century. The
chances that environrnental considerations will play an ever inereasing
role in the deeision on energy options would aga±n favour a nuclear                                           -1
c) Nuclearsafetandradioaetivewasteroblern
    The rVMX and pa:tieularly the ehernebyl aecidents have sharply
increased the aetention of peopZe and governTnents to the safiety of nualear
power operations.

    NoVwithS'tanding alZ convincing advantages of nuclear power described
above, nuclear pdwer has certain chanees of not surviving as a significant
energy soutice for the futuret if we cannot prove that it is safe enough
both under norma1 and accidentaX eonditions.

    The problem of what is 'safe enough' is a problem for speeialists, but
even rnore so for the publie, which has to get used to the acceptable risk
and comparable risk approaches.

    Already in the early 1970's, the ZAEA served as an instrument for
building an international eonsenSus on saEety standards and practices, and
has updated these standards to reflect current thinking, experience
gained, and major advances in the state of the art.

    wnile standa:ds and regulations are indispensabZe to ensure nuclear
safeYy, equal attention must be paid to operat±onal safety of the 423
nuciear power piants in operation today in the world, and efi the 83 plants
that will soon be put into operation. Zn this regard, to assist itS
Mernber States, the Agency has been offering severaX safety-related
services, such as the OSART progttamme, review operationaJ safety of
nuclear power pXants, and ASSET programrne, to assess safety signiticant
events.

    The teehnScal causes and phases of the Chernobyl accident were
analyzed in deicail under the auspices of the ZAEA in 1986, and the Agency
has sSnce been continuously engaged in various studies concerning the
accident.

    An important internationaX project corrpborating existing data and
assessing the current radiologicaX situation, individual and collective
doses, environmentaZ contarnination and clinical heaXth effects and
evaluating the protective rneasures taken after Chernobyl wilZ be cornpleted
in May 1991. 0ver a hundred international experts in different fields
frorn 24 countries and 6 international organizations, in addition to the
ZAEA, have visited aEfected areas and thousands of measurernents have been
taken. The purpose, oi course, is not only to obtain as accurate an
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assessment as possible, but also, when such an assessment is made, to help
identify the most appropriate responses. The results will                                                           be presented
for international scientific discussion on 21 . 24 May 1991.

    zn order to strengthen nuclear safety worldwide, a conference is being
                           September 1991 to discuss the next phase oforganized by the Ageney in
international co-operation. After the Chernobyl accident in 1986, an
expanded nuclear power satety programe was launched in the ZAEA and rnany
new aetivities were embarked upon. :t is felt that the time has corne noti
only to assess what has been accornplished bue also to map the road to be
taken in the future. Even though ult±mate responsib±Zity for nuclear
power safety remains vested in the governments of the countries in whiah
the nuclear activity is taking place, safety is at the sarne time
considered a question of internationai eoncern.

    Ei 6summarizesthernajornuelearsafetytasksthenuclear
community is facing to seeure further expansion ,of nuclear power
development.

    Both national and international efforts should be strengthened to fUl
the gap between technolog3r status and publie awareness of it. The major
steps should include exper±mental confirmation oE reZiahility and safeey
of different waste disposaX aspeets and particularly those supporting
vaXidity of scientitic long-terrn predictions. The very fact of aetuaX
operation of a prototype waste disposal repository would be very
important.

    The Agency has recently inStiated new aetivitie$ in the preparation of
safety standards and guides for saEe long-terrn stoxage ofi spent fiuel, as
well as for waste management and disposal of high
activity wastes (RADWASS programme).

sL) ,It!gu:]21!g;Ll,gZgl!eSEI!g!L.ggusll,slptzgS!g,gnlft dt

    There is one more nuelear power speeific consideration which, Sf not
understood correctly, may be used by opponents as an argument against
further expansion of nuclear power.

    This eonsideration arises from the eoneern that proliferation of powex
reactors rneans proliferation ofi nuelear weapons.

    Let me remind you that the Atoms for Peace programrne which contribueed
to the ereation ofi Lthe XAEA within the UN system was based on the
phUosophy that nuclear technology, rnaterial and equiprnent would be rnade
available under commitments that they would oniy be used for peacefuZ
purposes. The XAEA's safeguards systern has been created and put into
operation to verify these eommitinents.

    Although the Agency's route did not become the major one in the world
transfer ofi eommercial nuclear technology, the signing of the NPT in 1968
rnade use of the Agency's Safeguard System for verifieation of voluntary
NPT signatories (137 countries today) that all their nuclear activity ±s
for peaeeful purposes only. Some 90* of all fissionable material outside
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nuclearrweapon states is now under TAEA safeguards. The fears which were
cornrnon a quarter of a century ago that rnany additional states would
acquire nuclear-weapons have not materialized.

    The years past clearly dernonstrated .that adherence to the NPT gives in
exehange for non-proliferation obligations full rights and opens wide
poss±bilities for access to'world peaeeful nuclear teehnology. Recent
deveiopments in Latin Arneriea and Afriea provide furtheF evidence of the
importanee of NPT adherence.

    The entire 50 year history of nuelear developrnent clearly shows that
nuclear weapons capability 'has never resulted from peaceful nuclear power
development. Just the opposite has been the case, broad deployment of
peaceful nuclear power objectively reguires broad international
co-operation, broad transfer of nuclear teehnology which today is only
possible in the frarnework of the non-proliEeration regirne with
verittcation of peaceful use commitments by rneans of ZAEA safeguards.

ConcZusion

    The availabiUty of energy is essential for the world eeonomy. The
dernand for energy has been increasing at a rate of 3* since 1986, in
comparison with the stagnated growth of energy at around lk a year after
the second oil crisis in 1979 whSch was iargely due to energy efficienay
measures. Current predietions show that despite all conservation
rneasUres, worZd energy demand will rise over the next thirty years by
50-75$e

    Electrieity is a preferred end-use forrn of energy for both developing
and industrialized ceuntries due to ;ts convenienee, efficiency and
overall versatility. Zncreasing dernand for electricity is thus the
logical future developrnent, and it is elear that it will assume growing
importanqe in the future.

    Based on the .long term prospects of world energy and electricitY
demand, the need to diversify energy sources to reduce the world's
dependency on oil especially from sources in the Middle East, together
with global environmental evolution, nuclear power will remain and even
enhance its position as an important elernent both in the world energy
supply ndx and in globaX environrnental protection.

    The Chernobyl accident heightened publie concern on nuclear risks and
has had a profound infZuence on nuelear prograrns worXdwide. The public
wishes to be involved in deciding the key directions of policy
deveioprnent, especiaUy in regards to nuclear developrnent. Energy
decisions, while never the sole domain of governments, are corning under
increasing public scrutiny. Futu:e development oE nuclear energy will
depend, to a consideral3ie extent, on the nuclear eommunity's efforts in
reduging the public concerns and restoring their eonfidence in nuelear
energy. :n this regard, the ability to explain to the public why nuclear
power is needed and to clarify the rnain features of this particular
technology is much rnore important than before.
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   As .an international co-operation organ±zation, the Agency wiil
continue to play an instrumentaZ role in ass±sting Member states in .
planning optirnal energy and eieetricity systerns, with due eonsideration of
the global energy secur±ty and environrnental proteetion issues.
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Distribution by country ofthe worid's installed nuclear

    generating capacity as of 3t December I990
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States Members of OECD

USA
France
Japan
Germany
United Kingdom
Caflada

Sweden
Spain
Beigium
Switzeriand

Finland

Netheriands

States Member$ of the CM EA

   USSR
   Czechoslovakia
   t4 Bulgaria
   Hungary
   Romania
   Cuba

 OtherStates

   Korea, Rep, of
   South Africa
   India
   Argentina
   Mexico
   Yugoslavia
   Braril
   Pakistan
   China
   1ran

331

112

 56
 41
 26
 37
 20
 12

 9
 7
 5
 4
 2

 62

 45

 8
 5
 4
 o
 o

 30

 9
 2
 7
 2
 1
 1
 1
 1
 o
 o

265,408

1OO,630
55,778
30,917
24,430
 11,506
 13,993

 9,817
 7,067
 5,500
 2,952
 2,31O
  508

q2,1 67

34,673

 3,264
 2,585
 1,645
    o
    o

 18,298

 7,220
 1,842
 1,374
  935
  654
  632
  626
  125
    o
    o

81,45

30.88

17A2
9.49

7.50

3.53

4.29

3.01

2.17
1.69

O.91

O.71

O.t 6

12.94

1O.64

1.00

O.79

O.50

o.oo

o,oo

5.62

2.22

O.57

O.42

O.29

O.20
O.1 9

O.19

O.04

o.oo

o.oo

26 24,751

 t 1,165
6 8,305
10 9,O12
6 3,319
1 1,188
2 1,762

40 30,438

25 21,255
6 3,336
2 1,906

5 3,125
2 816
17 10,571

2 1,900
o

7 1,540
1 692
1 654
o

 1 1,245
o

3 2,148
2 2,392

37.64

 1.77
1 2,63

13.70

5.05
1.81

2.68

o.oo

o.oo

o.oo

o.oo

o.oo

o.oo

46.29

32.32

5,07

2.90

o.oo

4.75

1.24

1 6.08

2.89

o.oo

2.34

1.05

O.99

o.oo

 1.89
o.oo

3.27

3.64

    TOTAL 423 325,873 100.00 8365,760100.00
  Note: The total for "other States" includes 6 unlts in operation

      inTaiwan.China,accounting4890MW･ source:IAEApRisdatabase
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Korea,Rept"A
--･ Swedeni

   Spain i.
  BulgariaJ

- Belgiurp, .r."

 Switzerland'l

    Finland.
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    - Japanl

.. USA
 , Argentina.
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    Canada
. ' USSR-
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"･ Yugoslavia
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                        1988･ 2000 2olo I,
 Business as usual(')

C02 avoided
Percentage reduction
(relative to total emmissions that wouid
result if nuclear were replaced by coal)

438

21 %

660

21 %
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Case 1 (+40 GW/Yr) ("')

C02 avoided
Percentage reduction
(relative to totai emmissions that would
 result if nucleat were replaced by coal)

x

438

21 %

660

21 %

1270

3096

 Case2(.60 GW/Yr) (*") ` -
 C02 avoided 438 660 1590
 Percentage reduction 2s% 21% 38%
 (relative to total emmissions that would
  result if nuclear were replaced by coal)

e: Nubtear power is lntroduced aj q rate keeping its, percentagB fn the energy

  mix constant at 1988 1evel. . -. .,('.t):ag.ertheyear20oo.'1' ･- .. . .'-J ," ,' ,l'''t' x"
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HACT09-EE th 5YaY-EE ATOMHOth 3HEPrETMKM va

          nPOMblL"nEHHOCTva B CCCP

B.co, KoHoBanoB

     B HaCT09LL4ee BPeM9 B COBeTCKeM COK>3e aTeMHag

 sHepreTMKa, HecMeTpA Ha ee oTHocmenbHo He6onburyro

 AonK), MrpaeT 3HaqMTenbMyK) ponb, npe>KAe Bcero

 "oToMyt gTo ee BKnaA B npeM3BoAcTBo 3neKTpeeHeprMM

 B nPeMblMJIeHHe Pa3BMTbeX Per"OHaX CTPaHbl 3HaqMTeSleH
 M cocTaBmgeT: 33,1% no e6beAMHeHHoca 3HepreTMgecKeM

 cMcTeMe (03C) CeBepo-3aneA, 22,7% rre 03C

 YKpevaHbi, 21,7% ne O"C UeHTpa M 16,7% ne OSC

" Bonrli. KpoMe 3Toro, ecnM pa¢cMaTpwaaTb o6u4ee

 Ko"rwecTBe HaxeAg-MxcMB3KcmnyaTawMBCCCPB

 Ha¢TOfiLL4ee BPeMS 9HePr06JIOKeB Ha aTeMHblX
 DneKTpMgecKMx cTeHqMgx (ADC) va vax cyMMapHyro

 Mo-HocTb, To "o gToMy fioKa3aTeslro CCCP HaxoAMTcs

 He TpeTbeM MecTe B MMpe neone CLUA ld C#)paHL4ww,

     B CCC:P Me 1 MHBapg 1991 roAe Ha 15 A3C

 3KcmnyeT"poganocb 46 aHepre6moKoB o6u.4eth

 Mou4HocTbK) 36 560 AABT (3), Ha KoTepbix B 1990 roAy

 6hsno Bbtpa6oTaHo 211,5 MnpA, KBy, gacs

 3neKTpogHeprmM, gTo ¢ocTaBnHeT 12,5% oT o6-ero

 "poM3BoAcTBe sneKTpo3Heprrm B cTpaHe,
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    reBopg o npeM3BoAcTBe gneKTpo3Heprma B cTpaHe B
genoM, cneAyeT eTMeTMTb, gTo oKone 70% ee

Bblpa6aTblBaeTeg Ha TennoBblx 3neKTpocTaHi.Lunx (T )C),

c>KMraK)uk"× yronb, Hec*)Tb M ra3; oKono 18%

"poM3BoA"Tcg Ha rMApe3neKTpecTaHuMgx,
    AHenz3MPYg Be3MO)+CHOCTM Pa3B"TMA DHePreT"KM B

CCCP B 6nM>KaM-ee BpeMA, cneAyeT cKa3eTbt gTo B

      uveBponeMcKoM gacT" cTpaHbl BpgA nM AAo)KMo o}KvapaTb

cy-ecTBeHHoro yBenmeHMg bHepronpoM3BoAcTBa Ha

yronbHblx T:)C. YNce ¢erQaHA cpeAHee peecTogHMe
                                    vTPaHCnePTMPOBKld TOnavaBa M3 BOCTO"HblX PaMOHeB B

uempenbHble M Ha Ypan ce¢TaBnHroT oKono 4 Tblc, KM, a
B o6-eM o6beMe rpy3oo6opoTa nepeBo3KM TonnMBa
cecyaBngroT 40%. KpoMe Tere, 3KenorMHecKva BPeAHOe

Bo3AeM¢TBwe yronbHblx TPC M BblcoKMe
KanMTanoBno>KeHua, Hee6xoAMMble xlnA ero cHM)+ceHMst Ae

npweAAmeMero ypoBHg B rycTeHaceneHHbix pacaoHax

eBpeneMcKoth qacTM CCCP, cTaBsT yronbHbie TbC B

'HeKoHKypeHTHocnoce6HbJe ycnoBMA B gToM perMoHe,

    3aTpeTbt Ha Ao6bigy HecoTM nc nporHo3aM pe3KO
Be'3pacTyT y>Ke K 2000 roAy B 1,5-1,8 pa3a, e K 201O

roAy - B 2-2,5 pe3a, mo3ToMy y}Ke B 6nM>i<aBujMe roAbe

Mc"onb3oBaHMe HecoTenpoAyKveB B KagecTBe KoTenbHero

TonrlliBa CTaHeT TeK}Ke DKOHeMMHeCKM HeOMPaBAaHHblMe
    KoHegHo, HenMgMe KpynHbsx MecTopo)KAeHvaM

"PMPOAMOrO ra3a ¢TaBldT COBeTCKMM COK)3 B YHS4KenbHble

YCnOBMg nO eTHOI.UeHMro K "PeMbet3J"eHHO Pe3BveTblM
cTpaHaM Minpa, rle-ewA"MoMy, B 6ftld>KaMLune 30-40 neT

TonbKo srteKTpocTaHqww ve KoTenbHbte Ha npxpoAHoM

ra3e MoryT peaslbHo paccMaTpMBaTbcg KaK anbTepHaT"Ba
A3C M T3C B eBpeneMcKoM gacTM cTpaKbii
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    ORHaKo M B sToM ¢nyuae cneAyeT yumblBaTb, gTo

cpeaHg" AanbHecTb nepeAaww re3a yBe"MuMnacb ¢ 530 KM
B 1956-60 roAax Ao 2400 KM B HacTeA-ee BpeMg,

"pMgeM TeHAe-un pocTa paccTogHMg npeAon}KaeT

ecTeBaTbcs,

    TaK"M o6pa3eM, c To"KM 3peHMg gKoHeMMKM

npeMMy-ecTBeHHoe pa3BMme' wtepHoca

3neKTpo3HepreTMKld B eBponeMcKoM qecTld

npeAcTaBngeTcpt o6ocHoBaHHblM.

    CneAyet TaKwte yqmblBaTb To, gTe pa3eMTMe

To"n"BHo-3HepreTMgecKere KoMnneKca s4on}KHo McxoAMTb

He TonbKo "3 3KoHeMme¢KMx, Ho M 3KomemuecKvax
Tpe6oBaHMM va 6biTb co-wanbHo mpMeAAneMo x4hg

coeTBeTcTByro-Mx paMeHoB pa3Me-eHMg
3HePrOMCTO"HMKOB M 06-eCTBa B qenOM,

    "To KaceeTcg 3neKTpo3HeprewK" Ha epraHn"ecKoM

To"nMBe, To Bbg6po¢bt (c6pocbe) 3arpg3HfiD<)LL4Mx Be-ecTB

npM pa6oTe T3C HacTenbKo 3HaumenbHbl, RTo STe

ttPMBOAMT K XOPOLUO "3BeCTHbtM nOCneACYBMgM He TOnbKO

B neKenbHeM ta B perMeHanbHoM nnaHe, Ho " B
rno6a"bHoM MscmTa6e. K nocneAHeMy oTHoc"TcA
M3MeHeHMe TennoBoro 6anaMca 3eMnM "3-3a Bbt6pocoB

yrsleKKenore ra3a li nbmMb

    SAepHag >Ke 3HepreTMKa nMllJeHa pstAa HeAocTaTKoBe

XaPaKTePHblx iLng opraH-e¢Koro yonnMsa: a3po3oneM M
Meo6peTMMoro noTpe6neMMg KMcnopOAe M3

OKPY>KaK)u.4eta cpeAbi. MeT Bbt6po¢oB ToKcMgHblx

xvaM"gecKMx 6eLt4ecTB, Anfl peeK"ua AeneHMs ypaMe He

Tpe6yeTcm K"cfiopoA, PaAMeaKTmaHoe 3arpg3HeHlie

oKpy)KeK)eqeM cpeAbs, a TaK>Ke Bo3Mo>KHaH Ao3a

o6nygeHMg HaceneHMA g"g 6e3aBapMvaHo pa6oTaro-eM
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A3C HsMHOre HMM{e YCTeHOBsleHHblX CaHMTaPHO-

r"rMeHvagecKMx ptpeAenoB,

    TaKMM o6pa3oM, KaK c 3KoHoMvauecKoM, TaK M c

           v9KO"OrMge¢KOM TOqeK 3PeH"M Mbf nPPtXOAMM K BblBOAY O
Hee6XeAMMOCTM MCMOnb3eBaHM9 aTOMHOca SHePrMM B

CC¢P M ee AanbHeMmero pa3eldTMg, oco6eHHo B

      Y-eeponeMcKoM uacTM cTpaHbl,
    ans Torof gTe6bmpeBMnbHo neHmb ceroAHsLllHee

                  vCeCT09HMe KaK aTOMHeM 3HePreTXKM, TaK va

o6ecneuzBaK)E.L4eM ee npeMbtLu"eHHo¢TM B CCCPt a

TaK>Ke B03MeM<HOCTld MX ASnbHeMLUerQ Pa3eldTua, ¢JleAYeT

o6paTmb¢g K McTopMM.
    KaK M3BecTHe, K KoHL4y 60-x roAos B CCCP 6bma

yM<e BbtnonHeHa uJldpoKag HeyuHas mporpaMMe "oMcKa
HaM6onee OntMManbHblX Ama CTPaHbl TMneB

9HepreTMHecKMx peaKTopoB, c"oce6Hblx e6ec"egMBaTb

fipeM3BeAeTBo aneKTpe3Heprww B KpynHblx

npoMbl"JneHHblx MaculTa6ex, OcHeBy coBeT¢KoM sAepHoM
a

3MePreTMKM ¢eCTaB"Mva ABa TM"a PeaKTePOB, OAMH M3 HMX

- 3Te HaM6onee pa¢npo¢TpaHeHHblM ceroAHA B MMPe
             vpeeKTop c BoAoM noA AaBneHMeMt BnepBbne
nP"MeHeHHbeM MAePHbeMM AeP>KaBaMM Ma nOgNBOAHblX

noAKex, 1Zpyroca - BeAo-rpecbmoBblM peaKTope "MeK)umkwh

HecoMHeHHoe poA¢TBo c npoMblmneHHbiMM peaKTopaMvae

"cnenb3oBaBLuMMM¢A B pgAe cTpaM Ans npova3BoAcTBa
rmyTeHMg. CneAyeT 3aMeTmb, HTo Bbl6op BTopoM

peeKTopHoM KoH4enqua AnA pa3BvaTng 3HepreTldKM

06o¢HoBblBencg TpyAHocTgMld KpynHoMacLuTa6NOro

npeM3BoAcTse Tfi>+cenoro 3HepreTMgecKoro
o6opyAoBaHMg, B "acTHocTM, KopnycoB A"g BoAe-

BoAgHblx peaKTopoB,
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    ilpeMbmuneHHocTb, o6ecnegMBaK>-eA Tonn"BHblM

qMK" aToMHopt 3HepreTMKM, co3AaBanacb B cTpaHe An"

pe-eH"g o6epoHHblx 3eAag M npeAcTaBnfina pa3BMTYro

oTpacnb, Kovopeg BK"K)gena: Ae6bl"y M npe"BBoAcTBo

npMpoAHere ypaHa; npo"3BoAcTBo reKcac*>Tepva"a ypaHe

M pa3AeneHMe ero M3eTonoB7 npoM3poAcTBe TonnMBHblx
c6opeK; paAMexMMM-ecKyK) ne' pepa6oTKy
oTpe6oTae-ere mepHoro TonnMBa,

    CneAyeT TaK>Ke Ao6eBmb, gTo Ao uepHe6bmbcKeca

aBePMM He06XOAMMOCTb nPeMMYU.4eCTBeHHOrO Pa3BMTMB

      vaTOMHOM eHePreTMKM Mane Y KOre Bbl3blBaSla COMHeHM9.
    B cBg3M c ewM sHeprewrgecKoM nporpaMMoM
CeBeTcKero Cero3a, o6bmsneHHoM B Ha-ane 80-x roAeBt

"peaycMaTpMBanecb:
   - 6blcTpoe Hapeu.4MBaHwe Mo-HocTeva aTeMHeM

pHePreTMKM c AoBeAeHMeM K 2000 reAy Mou.IHocTeM ASC

Ae 190000 MBT c Bbtpe6oTKoM He Ha H"x 1100 MnpAti

KBT, g, pneKTpo3Heprma fipM e6uaeM o6beMe ee

npeM3BoAcTea B cTpaHe 2700 MnpA,KBT.g.;

   - np"H4MnManbHoe pe¢-MpeHMe ccoepbt
                   vncMe"b30BaHua aTOMHou 3HePreT"KM 3a CgeT BHeAPeHva9
ee B npoMbmuneHHoe va 6btTeBoe TermecHa6wteHMe;

   - 3HeprMgHoe pa3Bur"e peaKTopoB･epe3MHowtMTeneva

Ha 6btcTpblx HeMTpoHax c qenbM) AenroBpeMeHHore

o6ecnegeH"g TonnveoM aToMHoM 3MepreTMKM;

   -, ce3zaaHMe gAepHblx 3HepreTMgecKldx ycTeHoBoK

ManoM MeLL4Ho¢Tva Ang omaneHHbtx M TpyAHoAecTy"Hb}x

pavaoMeB, a TaK>Ke pa3BvaTMe rpa)l<AaHcKoro aToMHoro

cyAocTpoeHun.
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    OcHoBblBagcb Ha sToM nporpaMMe, B cTpaHe 6btnH

HagaTb} peKoHcTpyKuM" M ce3AaHMe HeBblx Mo-HocTeta

o6ecnewnBaH}u4eM npoMbl-neHHocTM,

    nycK B sKcnnyeTa4Mro KpynHeMuaere B ¢TpaHe
3aBOAa T9>Kenere MaUAMHOCTPOeHva9 (ATOMMaLIJ, r,

BenreAeHcK) gBmgeTCg npMMepQAA pa3BmMA HeMegeHHeM

nPOrPaMMbl. 3TO "POM3BOACTBeHHoe e6beAMHeHMe

ocHa-eHe B¢eM Hee6xoAMMblM o6opyAoBaHMeM Ang
                 vVM3rOTOBneHMst M3Aen"H BblCOKOM KaTerOPMM CnO)KHOCTJ,f

BecoM Ao 600 T,

    C ygeToM "perpaMMb}, a TaK>Ke McxoAg M3

eRTMManhHblX 06beMOB nPOM3BeACTBa M BPeMeHM,

He06xoA"Moro Ha ero opraHmaa-Mto, ocy-ecTBngnO¢b
cooTBeTcByneqee Hapa-MBeHMe Me-HocTeM ld

npepmpuaTMM TonnMBHoro q"Kna,

    TeKMM e6pa3oM, K cepeAMHe 80-x roAoB

cno>KAna¢b pa3Bmast veHcPpacTpyKTypa eToMHoM
3MePreTKKM M nPOMbtLUJIeHHOCTM, Pe3YnbTaTOM ABMnC9

tisoA B AeMcTBMe B 1981-1985 roaax 17 3Hepro6neKoB

o6-eM Mou.4HocTbK> 15800 MBT, B 3ToT nepnoA B CCCP

6bm ce3AaH M ocBeeH caMblM KpynHbeM B MMpe

3Hepro6noK MoLqHocTbK) 15eO MBT c peaKTepoM P6MK-

1$OO, Pa3BepHyTbi pa6oTbl no ¢oepy>KeHMK) fiepBblx
3Hepro6neKoB Ha aToMHbix cTaHLkMsx Te"nocHe6>KeHl4A.

    gepHo6blnbcKeg aBapHg BHecna cy-ecTBeHHble

KoppeKTMBbl B AAepHosHeprerwgecKyK> "porpeMMy
CCCP, B o6uaecTBe 6bicTpe HapecTana ocTpag

                       vvOnn03MLKva" He TOnbKO AanbHeMmueMY Pa3BvaT"K) aTOAAHO"
9HePreTMKM, Ho M 3KcnnyaTaqMM AethcTByK)-vax A9C,

    nepsblM pe3ymbTaTeM TaKoro noAxoAa eTane

pe3Koe coKpaLqeHpde nJleHeB BBoAe HoBbtx
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3neKTpereHePMpYK>LllMx Mo-HocTeM, 3a nocneAHee

BpeMg Ha pa3Hblx cTanunx cTpoMTenbcTBa M
ptpoeKTMpoBeHldg np"ocTaHoaneHbl pa6oTbl Ha nneuaaAKax

aToMHbgx cTaHqMM o6u4eth Mou.4HocTbK> 6onee lOOOOO

MBT. BcKope nocne 3eMneTpsceHMm 6bma BblBeAeHa M3

3KcnnyaTa4ma ApAAgHcKaA A3C,

    OAHaKe ¢neAyeT oTMeTMT'b, -vo B no¢neAHee BpeMg

B pgge perMoHoB cTpaHb} Hauanocb M3MeHeHMe
o6-ecTBeHHero MHeHMs B nonb3y aToMHeta 3HepreTKKve,

PTo AeeT ocHoBaHMe nenaraTb, -Te Tpe3BblM neAxeA

Bo3o6maAseT. B KagecTBe npvaMepe Me)i<Ho "pMBecTM

pe-eH"A COBeTOB HapoAHblx nenyTaToB BopoHe}KcKoM,

KypcKo-, MypMeHcKoM, ge"m6MHcKoM,

CeMldnanaTMH¢KoM, BocTeHHe-Ke3axcTaHcKoM,
g"MKeHTcKoM o6nacTept o cTpomenbcTBe HoBblx

3Hepro6noKoB o6LL4eM MoLqHoerbK> 6onee 12000 MBT.

    npoMcxoA"LqMe M3MeHeHma B cTpaHe, 6esy¢noBHo,

BHecnM KoppeKTmablBsHepreT."HecKyK)"porpaMMyM
peanbHo es nepMoA 1991-1995 rr, Bo3Mo}KHo

ecyptecTBmb BBoA 7000 MBT, ycTaKoBneNHoM Mou4HOCTM,

e B ¢neAyK)uaeM "mwneTMM - 12600 MBT, B 3ToM c' nyHae
K 2000 roAy cyAAMepHam MoutHocTb AS)C B cTpaHe

¢o¢TeBMT 57000 MBT 6e3 ygeTa BbiBoAa A:)C M3
gKcnnyaTa""", Ha 3Tane nocfie 2000 reAe

"porHo3MpyeTcg "eBbluieHMe TeMfios cTpoMTenbcTBa A9C

M3 pacqeTa - o6ecnegMTb K 2010 roAy MapazaMBaHMe

ycTaHoBrteHHbix Mo-HocTeM Ao IOOOOOe-150000 MBT c

YgeTOM BblBeAa M3 3KC"nyaTaL4Xld 6"OKOB, MCHePneBUJS4X

cBoM pecypc, OKoHHaTenbHbte pe-eHxg e-e He

mpMHmbl, OHM 6yAyT oTpa}KeHbl B HaqvaoManbHoM

bHepreTMgecKoM nporpaMMe c ygeToM Heo6xoAMMocTM
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yBenMqeHMg pe3epBa Mo-HecTeta B pHeprocMcTeMe
cTpeHbt, 3aMeHbn oTpa6oTaBLuvax sHepro6noKoB ld c

ygeToM cTpyKTypHbtx M3MeHeHnk, npoucxoAgi.4"x B

            vHaPOAHOM X039MCTBe.
    CTpoMTenbcTBo A3C B npeAcTeA-ee AecgTMneTMe

6yAeT ecy-ecTBnfiTbcg B, ocHoBHOM, c 3Hepr06noKaMM

BBOP-IOOO no npeeKTy c yny-ineHHhlMM

xapaKTepMcTxKaMM 6e3onecHocTs4, Ha AeMcTByK)ut"x M

cTpeg-Mxcg B HacTegu4ee BpeMs APC MaKcMManbHe

BHeAPSroTCA Pe-eHMA, 3anO)+<eHHble B YKa3aHHbDM

npoeKT.
    nocne 2000 roAe cTpoMTenbcTBo AYC

npepmenaraeTcm ecy-ecTBngTb no npoeKTaM cepMBHtslx

6noKoB HoBoro "oKoneHMst noBbmueHHota 6e3onecHocTM

TMna BB9P-92, BB3P-500 M Bn5PP-600, 6H,

peanM3yeMbtM K 2000 reAy c ygeToM npMeMcTBeHHocTld

M HeKenneHHoro nonowtMTenbHoro onbrra,
    TaKMM e6pa3eM, B cTpaTermu pe3BldTMg finepHoca

gkepreTMKM, yAeBneTBepgroueM' Tpe6oBaHuaM

npMeMneMoro pncKa, Mo>KMo Bb-enmb paa
xapaKTepHblx gTana:

    - 1990-2000 r,r, Mo>KHo peccMaTpMBaTb KaK
i'peHoBaLIMo"HblM" oTan, Ha KeToPoM "pOMCXOAMT

o6HoBneH"e 3HeproMoqHocTeM c meBbl-eMMeM
6e3onacHocT" " He3HagutenbHblM pocToM cyMMapHota

Mou.4HocTM gAepHoM sHepreTMKva;

    - 2000e-2010 r.r. - KaK 3Tan c MHTeHcMBHblM POCTOM

Mo-HocTeM Ha ocHoBe 6noKoB Hoeblx ptoKoneH"it c

         V LtYnYgLUeHHOM 3KOHOMMKOM M nOBblLUeHHblM YPOBHeM
6e3ofiacHocTM,
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    B cBg3M c TeM, "o nepBbeM sTan xapaKTepM3YeTcg

He3HaUMenbHblM CYMMaPHbeM POCTOM MOLS4HeCTld A:i)C,

aTOMHa9 "POMblUJReHHeCTb CCCP, PaCgMTaHHa9 He

                      uvpeann3aL4MK) gHepreTlduecKoM nporpeMMbl, o KoTopoM

rOBOPMJIOCb BblLUe, B HaCT09U4ee BPeM9 MMeeT

cy-e¢TBeHHble pe3epBbt,
    3TO n03BOJIgeT nPOBeCTM 'MOAePHMSaL4MK) PstAa

npe"3BeAcTB B mAepHoM TennMBHeM pmKne " nepeMTM K

HOBbtM TeXHenerM9M, e6eCnegMBaK}LL4MM "YgLUYK)

coxpaHHecTb oKpy)Kero-eca cpeAbl " 6onee

KoMnneKcHee vacnonbseBeM"e ypeHoBblx pyAe
P,IMeK)-Mecg B HecToH-ee BpeMm B CCCP TexHonOrua

rto3BonsroT nonyyTHo M3BneKaTb Ha

r"ApeMeTannyprMgecKMx 3sBoAax MonM6AeH, peHMM,

CKaHAMM, BaHaA"M, 3eneTO, PeAK03eMenbHble " APYrMe

I4eHHbje 3neMeHTbl,

    npM Ao6blge ypeHe LuMF)oKe BHeApseTcs

nporpecc"BHblca MeToa "o noA3eMHeMy

Sbg-ena,4wrBeH"K), :)TOT MeTOA ne3BeSameT Pe3Pe6aTblBaTb

3anacbl 6eAHblx ypaHoBbsx pyA, 3aneraK)ugvax Ha

pa3n"gHoM rny6MHe M B cno)KHblx ropHo-reonerMgecKMx

ycneBMgx. nnaHmpyeTcm yBen"L{eHlde Ao6b;gM ypaHa 3ruM

MeToAoM Ao 40--50% K 1995 roAy. C ygeTeM

go3Mo>KHocTM "enonb3oBenwa paHee HaKofifieHHbtx

              wV3ana¢eB ypaHeBe" pyAbl, cblpbeBoM noTeHqvaan oTpacnx
no3BenfieT B HecTegeqee BpeMA o6ecmegMTb noTpe6HocTM

A)C cyMMapHoth Mo-HecTb}e oKono 1OOOOO MBTi

BKnK)gag ld MoLLtHocTM npo"3BoAcTBa no pe3AeneH"K)

M3eTonoB ypaHa. nplageM cneAyeT oTAAeTmb, gTo

ra3oBbje qeHTp"coyrM cecTaBngroT ocHoBy

Pa3AenliTenbHblX MOLL4HOCTeM CTPaHbl,
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    B CCCP npMHgTa KoHzaen-Mm 3aMKHyTOro

TennMBHoro gMKne, KoTopa" npeAycMeTpMBaeT
nepepa6oTKy oTpa6oTeBmMx TonnldBHblx 3neMeHToB, OTo

e6ecneg"BaeT KoMn"eKcHoe Mcnenb3oBaHvae ueHHbtx

KoMneHemoB M, B KoHegHoM more, nonygaeM
HaMMeHbLllee KOnM"eCTBO OTXOAOB A"9 3aXOPOHeHld9h Y

Hac y>Ke pa6oxaeT opmH 3aBoA no "epepe6oTKe

eTpa6eTaB-"x 3neMeHTeB M cTpomcg BTopoMb

OTegecTBeHHblM onbsT AoKa3a" yKeHoM-ecKyK)
"enecoo6pa3HocT6 Bbs6paHHeM KoH4enqww.

    BTopoM 3Ta" pa3BmMg aToMHoth sHepreTMKM B CCCP

yBmebeBaeTcg c ce3AaHMeM HoBore neKoneHMg eToMHblx

PeaKTePHblX Y¢raHOBOK M CTaH4vaMi 9Bnamo-MXCS

fiemuecKldM fipoAon)KeHMeM oTegecTBeHHoro
peaKTopocTpeeHMA, B KoTopoM B nonHeM Mepe ygTeH

MMekia4MMcg enbeT M peenM3yroTcst TexHMgecKMe cpeAcTBs

"ynpasmeHMA aBepvaeta", BepeATHo¢Tb cepbe3Hero
neBpe>KAeHuz aKTMBHoM 3eHbmae. npeBbtcur 10-5 Ha roA

SKcn"yeTaew" 6noKa cTaHzaua npM peanM3epmM

cc*)epMynvapeBaHHbtx ¢eroAHg np"HqMnoB 6e3efiacHocTM,

    no MHeHMK) ceBeTcKMx cBeqManucvoBe uneonertas

noBbguJeHHoM 6e3o"ecHeeTM peaKTopHbfix ycTaHoBoK

eKnK)gaeT cneAyro-Me nonowteHma:
                      v    - HanMg"e BHyTpeHHeM caMo3auaMu.keHHocTM
peKTopoB (AocTldreeTcsu 3a cgeT BHyTpeKHxx

OTPvaL4aTenbHblX 06PaTHbeX CBB3ePa aKTMeHoCl 30Hbt);

    - "pevaMyzaecTBeHMoe Mcnonb3oBaHMe meccvaBHblx
CPeACTB Arn 3aLL4MTbl M eBePMMHOrO PeCXOma)+<MBaHM9, He

TPe6Y")-MX noABOAa eHePrmu va3BHe M BMeLUaTeSlbCTBa
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    - Heo6xoAMMoe pe3epBMpoBeHMe cpeAcTB 3aqMTbm

pacxona>KMBaHMg; -
    ･･ npeAcTaBwrenbHoe o6ocHoBaHMe AocTeTegHocTM

'3anpeeKT"peBaHHeM cMcTeMbl 3auamHbex 6apbepeB Ha

nyTM Be3MewtHore pecnpecTpaHeHua papmoaKTMBHbJx

nPOAYKTeB nPM MaKCMMaJlbHbeX nPOeKTHblX M
mnoTeTM"ecKI4x (cPld3mecKva B63Mo}KHbix) aBapMgx;

    - Hajl"HMe MMCPOPMeqMOHHOM nOpaeP}KKM M 3aU4HTbt

oy o-M6KM onepeTepa,

    BnepBble yKeBaHHble Bbiure npMHL4Mnbl 6bmM

PeafiM30BaHHbMPM nPOeKTMPOBaH"" aTOMHblX CTaH4Ata

TenmocHa6>KeHMA ¢ peaKTopoM ACT-500, gTo ne3Bonune
pa3MecTMTb Mx B HenecpeAcTBeHHoM 6nM3ocTM oT

repoAcKoth gepTbe repoAoB HM}KHero HeBropeAa va

BepoHewta,

    PK¢nepTHaff KeMMccMA MArATP, paccMoTpeBLuas
npoeKT A< T Anm r, HMM{Here HoBropeAa va cocTogHMe

cTpoMenbHo-MoHTa>KHbtx i)a6eT, noATBepA""a BbtcoKMM

ypoBeHb 6e3ena¢HocvM ACT-500, HeBM3Hy M
060CHOBeHHOCTb MCMOnb30BaHHblX TeXHMgeCKMX PeLUeHMva,

    MpyrMM Ba}l<HbeM ecneKTeM, o6e¢neHMBaK)u.4MM
peafiwsaL4,MK) Byepero 3Ta"a pa3Bwrma aToMHePIi

yHePreTMKva, ABmseTc" peLueHMe npe6neMbe o6pa-eHMg c

Pa 4MOeKTMBHbiMli OTXOAaMva,

    Pa3pe6oTaHHag B HaLueM cTpaHe M HbtHe

peccMeTpmaaeMam rocyAapcTBeHHam TexHrwecKafi
nonmMKa B 3ToM o6nacTva npeAycMaTpMBaeT

KoMnneKeHoe peLueHvae fipo6"eMbt o6pa-4eHm c

PaAMOaKTMBHbeMM OTXOAaMM Ha "LethCTBYK)U4MX,

cTpe"LL4vfxcA " npoeKTmpyeMblx o6beKTax, HegldHaA c

HopMMpoBaHun e6pa3oBaHMst oTxoAoB, Mx c6opa,
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perMcTpa4"M M yueTat TpsHcnepTe, BpeMeHHoro

xpaHeHMg, TexHonorMM noAroTeBKM K nnvaTenbHoMy

xpaHeHMro M oKoHgaTenbHoMy 3axopeHeHMn,
nPestycMaTpnBag npld 3ToM HeAe>t<HyK) va3onmL4MK)

PaAMeaKTMBHbtX OTXOAOB OT 6MOCooePbl.

    CaMbte 6onbLuMe BenMgMHbt no o6beMy MMe}eT

oTxe :Lbl HM3KoM M cpeAHeth eKtuBHecTn, TeM He MeHee,

                           vnO PTMM BMAeM OTXOFgOB, nON<anYM, HeT nPMHL4MnYtanbHblX
npe6neM Hva TexHonorM"ecKMx, HM pKoHeMMgecKMx. B

CCCP, KaK ld B Apyr"x cTpaHax, pa3pa6oTaHbm ce3AaHbl

npoqeccbl yMeHbLueHua o6beMa ynapMBaHMeM,

KOMnaKT"POBeHMeM, C}KMreHMeM Pa3nMqHbtX BldAeB
OTXOAOe M OTBeP>KAeHMeM vaX (LLeMeHTMPOBeHMeM,

6myM"poBaHvaeM) c o6ecneueHldeM AocTaTogHo ManoM

cTeneHM Bb-enaHMBeHMg: He 6onee 10-3-10-4 r/cM2

cyTKM, OTpa6eTaHa TexHo"orMg 3axopoMeMMza TaKMx

oTxoAeB B l43onMpoBaHHbte npunoBepxHocTHbee,
3erny6neHHbje xpaHMnMu4a, KeTopble o6ecne-ldBatoT

M30maL4MK) PaA"OeKTMBHOCTM OT 3Ke¢"CTeMbt.
    OCHOBHblM M Hew60nee CnO>KHblM AenOM B

nPaKTMKe 06PaLL4eHMS C PeAMOeKTMBHbeMld OYXOAeMM

gB"AeTC9 06Pa-eH"e C BbtCOKeeKTMBHblMM eTXOAaMva,

CmyaqMg c sTMM sMAoM oTxoAeB pa3nvagHa Ama cTpeH,

MMel<)LLtMX eTOMHYK) 3HePreTMKYe B 3aBMC"MOCTM OT

Bbl6paHHoro ldMM noAxoAa K nepepa6oTKe

oTpa6oTaeurero To"nMBa.

    Y Hac B cTpeHe co3AaHa TexHojlorvast

OCTeKnOBblBaHun BblCOKOaKTvaBHblX OTXOAOB M BegeTCsc

pa6oTa no Mc"onb3eBaHMto ApyrMx MaTPML4

(MMHepanonoAo6Hhlx ld M¢KyccTBeHHbtx MldHepanoB) Ang

BKnrogeHM9 B H"X BblCOKeaKTMBHblX eTXOAOB "eCne
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 M3BnegeHMg ypaHa " nnyToHMg M3 npoAyKTeB

paAMoxMMMgecKoM nepepa6oTKM. TexHonorMg

ocTeKnoBblBaHux npeBepeHa Ha onbrrHo-fipoMbtLuneHHoX

yeTaHoBKe va nnaHMpyeTcgt gTo oHa 6yAeT

Mc"enb3oeeTbcH nocTogHHo, HagMHafi c sTQro roAa.
    Y"MblBa9, gTO nPM e6PaLL4eHrm C BblCOKOaKTMBHhSMM

pagMeaKTMBHblMn eTxoAeMM flpMxoAmcs "MeTb Aeno c

paA"oHyK""AeMM, rtepMeA monypacnaAe KoTopblx

McgMc"geTcg AecstvKeMM Tblcgq neT M 6oneet B CCCP
Pa3Pa6eTblBaK>TCH MeTeRbl coPaKLkMOHMPOBaHvaA,

ne3BOmaK)-vae OTAenvaTb TaKMe PaAMeHYKnMAbl OT

ocHesHoM MaccbmpoAyKToB aeneMwn C nepldOAOM

ttomypecnesta He¢KonbKo AecmTKoB meT "epeA Mx
OTBeP>KAeHMeM. PTO XtaeT B03MO>KMOCTb He TOnbKO

MenOnb3eBaTb B HePO"gHOM X03gMCTBe MHOrMe M30TOnbi,

coAep}KaLs4ldecg B BblceK"eaKT"BHbsx oTxoAax, Mo ld

C03AaTb COOTBeTCTBYK)LL4Me XPaHM"MLI4a An9 Ka"<AOM M3
ciopaKLIldM. rlpMueM copakagww oTBep}-cAeHHblx oTxoAoB,

cOAepM<a-Me B cBoeM cocTase Sr-90, Cs-137,

PeAK03eMe"bHbee 3neMeHTbl M APYr"e nPOAYKTbi Aene.HM9

C "ePMOAoM nonypacnaaa 30 neT, MoryT HaAe>KHO

3axopaHMBaTbcA, "To KeceeTcg copaK-MM, ¢OAepx<a-MX
AenrO>KutBYuaMe PaA"OeKTMBHble 3SleMeHTbe, TPe6YK)LL4Me

pmg ptonHere pacnaAa AecsTKM ld ¢oTHld Tbeegg "eT, To eHM

TaKM(e MoryT xpaHmb¢g B xi)aHMnm-ax c opraHva3aL4ldeVa

B03MeM<HOCTM M3BnegeHMA MX OTTYAe B CnYgae

Heo6xoAMMocTM. HaM6enee nep¢neKrwBHblM BapMaHTOM
06PeU4eHMM C Bbi¢OKOaV"BNblMM eTXOAaMM ABn9eTC9 ldX

TpeHCMyTaL4M", B pe3ynbTaTe anepHblx peaKL4MM,

Bbe3btBeeMbtx npM e6nygeHMM TaKvax oTxo toB noToKoM

HeMTpoHoB nopHs4Ka 1018 HeMTpoHeB/cM2 ceKbe Mo>KHO
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nonygMTb 99,9% KepoTKo}KMByuaMx M3oTonoB, KOToPbte

ne¢ne BblAeP}KKM B ABa-TPM trOAa MO)KHO OKeHqaTenbHO
3eXePeHMBaTb KaK CPel]LHeeKmaBHble B MY6"HHbte

reonerMgecKMe ci)opMaL4mu, B CoBeTcKoM CoK)3e

BeAYTcfi TaKMe pa6oTbl,

    C npe6neMoM e6pa-eHma c peAvaoaKTmaHbiMM

OTXeAaMM HeneCPeACTBeHHO eB93aH BO"POC O CH9TMM
APC e 3KcnnyaTeqMMe

    OcHosHbtM HampaBneHweM MccneAoBaHMM mangeTcg

pa3pa6oTKa TexHonorMM M nnaHa "po"3BoAcTBa pe6oT me

BblBoAy M3 gKcnslyeTazavald KoMKpeTHblx A S)C, o6o6zaeHlde

"omy"eHHbtx TexHMKotsyKoHoMMgecKMx pe3yfibTaToB,
    3Aecb c"eAyeT e}KMAaTb o6ocHoBaHHblx

PeKOMeHAeqlfM B gaCTM OnT"MM3S"ldva KOMnOHeBeqHhlX M

cTpemenbMblx pemueMMM, oTBeToB Ha Benpoc e

                           vvnoBTopHeM ncnonusesaHMM 3AaHM" " coopy)KeMMM "o

npaMeMY He3HawaMMK).
    CeBpeMeHMbie AYC 6btnve c"poeKyMpeBaMbi 6e3

geTKo pe3pe6eraHHoM TexHonerMM Mx AeMoHTa>Ka. B

cBg3M ¢ 3TMM B CCCP cetavaac BeAyT¢pt pa6oTbs no noncKy
nyTeM peLlleHwa #ToM npo6neMbl, ang Toroe -To6bl cHgTb

ocvpoTy zapo6neMbs M yMeMbLllMTts uMcno cHMMeeMblx ¢
3Kc"nyaTaL4ma 6"oKoB APC Ma onpeAeneHNoM MMTepBane

BpeMeHM, ecy-ecTBnHeT¢" KoMnfteKc pa6oT no
npopmeHMH) cpoKa cny>K6bmax ocHoBHoro

o6epyAoBaHMA, TdiK" HanpMMep, ycneusHo npoBeAeHbt

pa6orbl no oT>KMry Kop"yca peaKTopa c BoAoM noA

AaBneHMeM,

    B¢e CKe3aHHOe BblLUe n03BOmaeT 3aKSI}Og"Tb, HTO
pac-MpeHHee BHeApeHvee aToMHoM 3HepreTldKM B CCCP

mpeAnonareer peLueH"e qenero pme TexHmecKvax
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npo6neMt B 3HagMenbHoM ¢TeneHM xapaKTepHbtx M AnM

ApyrMx cTpaH,
    B 3ToM eew3va McKnpgvaTenbHo Ba>KHoe 3HegeHMe

MMeeT AenoBoe Me}KAyHapoAHoe coTpyAHMuecTBo.
KonneKTMBHblM nyTb peasJeHMs KpynHblx np6eKToB M

npe6"eM y>Ke anpo6MpoBaH B Mmpe, npMMepoM yoMy

Me)KeT cny>KMTb MArAT3, Be>ticHa", aBTopmeTHag

ePraMla3aqMg, eKTMBHe CeAeth¢TBYrc)LL4aA Pe3BMTMK}
MayHHef-"cc"eAoBaTe"bcKMx pa6oT B pa3n"gHblx o6neemx

HeyKM ve TexHMK" id pe-aK)-ag "onmMgecKMe npo6neMbv

C L4enbK> ncrlonb3eBaMMg SMePMM aTOMa TOSIbKO B

MHTepecax Mmpa,
    Tpyrwe nepeHMcptMTb Bce "porpaMMbt, B KoTePbtx

waCTBytoT ¢oBeTCKMe cne-"e"vacTbl. BoT TonbKo

HeKOTePbEe M3 HvaX: PeaKTOPHble KOM"OHeHTbn M
cMcTeMbt, TexMomerldst stAepHero TonnMBa, o6pazaeH"e c

oTpa6oT&BLMMM TonnwaeM, B3aMMeAethcTgMe "uenoBeK-

MesUAMHa" B aYOMHOva 3HePreTMKe, MeTOAbi

BepesuHccTHoM oageHKM pMcKa, pa6oTa c

o6uaeeTBeNKecTbptb

    Cme"Man"cTbe CCCP ceBMecTHo co cneqMenMcTaMM
coMNnSHAMve M LS.SBonMM BeAYT cQBMeCTHbeM MOHMTOPvaHr

3arpg3HeHMg 6anTMtaeKore Mopst. HemocpeAcTBeHHo

cBmeaHbt c e6cyx<AeeMblMM Bo"poceMM M "po6meAAbt

BoccTaHoBmeHwa 3arpm3HeHHblx Tepp"TepMM B pe3ynbTare

mepNoM aesuTenbHocTM B npepteAvaMe roAbi ld B

pe3yfiereve TaKvax aBapMM, KaK aBapma B L{epHo6bene M B

KbiuaTbtMe. vEZa>Ke npocToM o6MeH onbiToM no

                   vvnMKBMAeL4M" nOC"eACTBMM YTMX eBaPMM, fiO HaUJeMY
MMeHMrot 6ban 6bt o"eHb ptone3eH, CnenyeT oTMeTmb

TaKoe Ba>KHee co6blTMee KeK Ha-ano pa6oTbp
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Me)KAyHapoAHoro UeHTpa noA 3r"AoM AAArAT3 B
41epHo6bine.

    C 9nOHCK"MM HaYgHblMM M nPeMblLU"eHHbtMM

OpraKM3aquaMM 6"areAapg SnoHcKoMy aToMHe-

fipoMbiuJneHHoMy coopyMy BoT y}t<e B TegeHMe MHorMx

neT BeAeTcg ""oAoTBepHoe coTpyAHMuecTBo B o6necTM

3HepreTxge¢KMx peaKTopoe, 6e3onacHocTM A:)C,
nepePa6oTKe paA"oaKTMsHbtx oTxoAoB, Mbt HageeMCst He

pecLu"peHMe M ymy6neHMe HaLuero ABycTopoHHero

¢oTpyAHM"ecTBa c SnoHMeM, B ToM uMcrie ld B

sKoMoM"qe¢KeM o6na¢TM. nng 3Tero ecTb Bce

ecHoBaH"g, nocKonbKy Me}KAyHepeAHag ¢negManM3equa
M KeOnePMPOBeHMe nPOM3BOACTBe - "cocoeKTMBHblva ,

cmoeo6 ocBeeHMA coBpeMeHHbix TexHonerMM " peuJeHMg

3aAag, c*)MHeHcMpoBaHMe KoTopblx 3aTpynHmenpHo

oAHoMy rocyAapcTBy,
    TaKt HampldMep, peanM3yteTcs flpeeKTbe

EBpeneMcKoro 6bicTporo peaKTopa, Me)KAyHapoAHore

SKcnepldMeHTanbHero TepMomepHero peeKTopa, KaK

eneAyeT M3 Moero AoKnaAa, coBeT¢KMM cnepmenM¢TaM
ecTb "Te BHecTM B KauecTee BKnaAa B TaKyro

Koenepa4Mro " coTpyAHvage¢TBo. Y}Ke roBopM"ecb o
mpoeKTex peeKTopoB cpeAMeM MouaHocT" 500 M 600 MBT,

aToMHbtx cTaHq"M Ten"ocHe6}KeHvag, KoTopble MomM 6bt

npeAcTeBngTb ldHTepec pm" HeKeTopbex cTpaH.

    Ba>KHbtM 3"eMeHTeM Ha-erO YUaCTMsu B

MeM<AyHnpoAHoM coTpyAH"gecTBe M KoonepaqMM
MBnseTcA MpeAecTaBneHMe ycnyr B o6nacTM mepHerO

Tenn"BHOro zaMKfie. no HeAe$Hero BpeMeHld B DToM

o6nacTM HaMM oKa3btBene4cb TonbKe ycnyr" no

o6oraLzaeHMK) ypaHe, npold3BoA¢TBo Tonn"Ba Ang AbC,
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nocTpoeHHblx c "oMo-bK) CeBeTcKoro CoK>3a. HeAaBHo

Hau.ia cTpaHe BblLune Ha MMpoBoM pblH,oK c

npeAne}KeHMeM o fipoAa>Ke npMpeAHoro M
o6era-eHHoro ypaHa, YgmblBbtag "36blTegHocTb

MeU4HOCTeM HaLUMX nPOM3BeACTB, Mbl 3aMHTePeCeBaHbl B

3MagmenbHeM M AonrocpogHotys o6beMe ygacTMg Ha

sTeM pblHKe, peenM3yg KaK noTeHqvaan

nPOM3BeAeTBeHHbeX MOLLtHOCTeM, TaK M HeUjM MePeAOBble

TexHenerM" fiepepa6oTKM " va3BnegeHMs ypaHa.

    B "epMeA 1991-f995 renoB HamM Bo3Me}KHocTM no

npoAa}Ke ypaHa Ha BHellJHeM pbtHKe cecTaBngK)T He
HM)Ke 5 Tblcgg ToHH B ren np"poAHoro ypaHa B BMae

3aKMCla-eKMCM,

    npM yBen-eHnz ¢npoca Ha ypaH Ha MMpoBoM
pbgHKe Mbt cMe)KeM yBenMgmb HeLuM npeF4no)KeH"g,
06-vae 3enacbl ypaHa B CCCP, no AaHHblM

reQnerope3BeAKM, Ha ceroAHMusHvath AeHb ok4eHmaaK)Tcst B

2 MnH, TeHHt npMgeM 735 Tblc, ToHH "3 H"x co

cTemuecTbK) Ae6bt"M MeHee 60 Aen"apoB CLUA 3a 1 Kr

ypaHa,
    "eHTpMepy>KHag TexHonerMA pa3AeneHMg va3oToneB

ypaHe no3Bo"AeT fipeAne>Kmb MHocTpaHHbtM napTHepaM,

HapAAy c AonrecpogHbtMM cAenKaMM, KpaTKocpouHble

KOHTPaKTbl, a B ¢nYqae Hee6XeA"MeCTM - KOHTPaKTbl Ha
OAHY nOCTeBKY, nPOBeAeHHble MCnblTaH"S nOATBePAMnM

ttpmeAHocTb 4eHTpMq)y"<Hoca TexHenorww AnA

o6oreqeHua pereHepMpoBaHHoro ypaHa M npoM3BoAcTBe

npoAyKTa, npMroAHore AnH npeM3BoAcTBe Tonn"Ba,
    COBeTCKMM COP3 OTKPb)T B HeCTOAzaee BPeM9 AnA

AenoBoro coTpyAHKHecTBa B o6nacT" MmpHoro

MCnOllb30BaHMY aTeMHOM 3HePrrm ¢O BCeMM CTPaHaMM M
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Me)KAYHaPOAHblMM OPraHM3a""9MM, Mbl Y6e>KAeHbj, gTO

               vvTOnbKO COBMeCTHbM nOMCK nYTeM Pa3BMTva9

B3a"MeBbtroAHore coTpyAHM-ecTBa, TaK"x, KaK

npoMblLMneHMast Keefiepa4"g M ¢oBMecTHoe

npeAnpMHMMaTenbcTBe, ABy¢TopoHee sKoHoMligecKee M
HeygHo-TexHMqecKoe coTpyAHM-ecTBo, 6YAYT

cnece6cTBoBaTb AanbHeM-eMy'HaKonneHldro 3HaHMM B

o6pacTM gAepMoM coM3MKM " mpaKT"uecKoMy Mx

nPMMeHeHMK).

t
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llACTOAMEli va BYAYUIEE ATOMHOn 31IEPrETM<M va
          rlPOMblrl!AEHHOCTva B CCCP

B.q), 1<oiioBaAo]]

     B 31aC,r051I;Xee Bl)eMA D COZ3eTCI<OTvf COI03e aTOMIIeST 91EeP}`eTIdlgCi,

nec;MOT})n' Ha ee O'rlloCId'i'eAbllo Ne6oAlpllly)o AoAlo, ol<oAo 12% B

o6n4eM nporl3}3oAcl:Be sAeK'x'posxleprxira B c'rparae, wrpae'1' 3natln'I'eAIn}lylo

poAb, Ilpen<Ae 13coro !:xOTo)yiy, grrO ee BKAaA B rtpOIesnoAc'rBo

3AeKTposllel)rla,zd ]) rlpoMblr]:Ael･rHo l)aBBxd'Tb!x pel'-;aoTlax cr;'pall),I-1"ol)a3Ao

]"strue n cocTaBAs!e'r B Bax<!ietill1vax o6[be'Aidneiullstx, s)lepre'rntrecKIax

c;a"'eMax (Ol)C) cAeAylongidi'e BeAIanmlb .33,1% )Lr,o O!)¢ CeBepor･3arlaA,
22,7% mo Oil)C YKpammr,r, 21,,7% Ho O:)C LIezt'i'pa ia 16,7% no (1)ID(:
BoAl'n, KpoMe s`rOTo, ecAIa pacc"ca'rpld])a,Tb o6uxee 1<oAslueCTBo

HaXOAMiMXCfl ]S 31<CnAYaliall14'M B CCCP B ZIaCtl･OnLl;ee Bl)eMH

sl"epr'o6AoKon Ila aTomflbTx sh,eK:tlmw'ecKnx c7'aHzxldnx (ADC) M' wX

cyM'Mapmylo Mo),uHoc'rh, 're no sTroMy r)ol<a:3a'reAIo CC(P Nax'oAm'c"

na 'rpe'rbeM baecTe B Midpe n'ocAe Cl-1.IA ia q)penJ.zmi,,

     B CCCP -a 1 sm)apfi 1,991 roAa itta i5 A)(]
3!<cnAya'ria])oBaAocb 46 sHepro6A,oi<oii o6)rAeita MozL;nocT])]e 36 560 MB7y

(s), na i<o'roph]x B 1990 roAy 6h)'Ao Bbipa6o'raiio 211,,5 MApA, i"3tr,

yac, sAeKtrpooHepv;dla, trro cocTalmfle';'' 12,5% etr o6nxero r;polas)soA¢'}'l)a

3AC)KTI)03Jle})rMId )'3 CiX･Palle,

     rOBOI)n O II})OIa3BOAC']')3e 9Ael<'Il)OSI･l'el)1illll B C'i'l)aHe B IqeAOM,

CAeAYeT OIiMeTIIza･b, ialil,O 110AaBAffTOLLXa" ee AOAn, OXeAO 70%,

Binpa6atr!hl}3aeu''c" Nla rrenAoBbTx orianIIa">c, c)l<xdrazo)sudx y)'oAb, Hec})';'b Ia

1'a3; ol<oAo 18% npoxcr31soAil'1'Cs 1"'a rldiApo- 3Ael<'rPocl"arll;Ms]×,

     AHaAld3Iapy" B03Mox<woctrJa pa3BIaTml slaepreTi4}<za ls CC(li:I) ys

6Asan<al"a'mee )3po!vJ,Ht cAeAyeT c}<a3a'vb, tx'ro 1,s eBpo;lelWacxoid "aca'id

CT})CIJJbl 131)nA AIa MO>ISIIO O)I<MAaYi)X, CYjl,Le¢tl-ISell!IO;'O Y)SeAINeHia"
snepronpo:li3BoAc7trsa, Iaa yroAblp,Ix Tl!)C, YN<e ceroA}in cpeAliee

                                                  ij･1)aCC'S'O"I･Me 'ISPEIT"CllOPTIIPOBI<Ta ,TOn'AMBa M3 330f;TOXIIibrX 1)alaOHOB B

],lellilSl)aAblLtrble ;d, 1･ra YX)aA COC,tUBASI'ZO'r OKOAe 4 ,lt;ilC, I<M, a B 06rJXeM

o{5'J)eMe rpy3oo6opotra nepe;lo31ul TonAm3a coc'1'aBAsro'r 40%, 1<poMe

iroro, oKoAomaxiecl"a' BpeAuoe :lo3AezacTB;de yr･oAbllb;x T:EllC ra oyeuk

BhrCO!<Ue. I<allldcr'aAOBAOM<ellllSi, Ile06XOAra'Mhle AAfi erO CHIa"<eZIIaSI AO

)lpldeMAeMoro yl)oBH"' B T'ycrt'oBacoAeHIIhlx l)ailoHax eBpo)Jel"lcl<oth

yactl-ld CCCI), erra})mN yroAz)m)Ie T:i)C B n'el<om<ypelltrrloc310co6HbTe

ycAoBuss B s'roM per'iaolle,
     3aT})a,I,Itl Ha A06);lt[Y Heq)TIt, 110 11POIU･I03aM, Pe31<O B03PaCrPY'J･

yx<e K 2000 roAy B 1,5-1,8 pa3a, a K 2010 roAy - B 2r-2,5 pa3a B
CBfi31" c racrlGl)nalMaeM pa3Pa6a']'blBaeMblx Mec'ropo7)<Aemava, iTIoSrroMy

Y"<e B 6AIi7XardlM)tle X,OAIsu ld¢)10Ab30BaHJae !teq)Te)?POAY3<,l'OB 13 l<akieCtl'Be

KOt)"eAbNOrO TO])AlaBB e7'aHeT} TaKN<e Sl<OlilOMJdtleC}<Id ]"eOnPallAaT;HbTM,

I-2-1



     I<olles3Ho, llaAzltlxae }<pY'11HNx Meclnopox<Aelilifi npMJ)oA!lol'o r'c13a

ClraBMT CoBeTcKIart 'Co}oB r3 ,yHmcaABm)le yc2LoBxafl no o'1,HOllIeHlalo z<

nPOMbiUTAeHHo l)a3BM'1'bizM cTPaHaM MM'pa, I-Io-BlaAMMOr,iy, B 6AIvl<a;"illilae

30-40 Ae'lt ToAbKo sAeKrl･poc7haHnmd n 1<o'reAbMhle Ha 11PMpOAHOM ra3e

MOry'r peaAb}{o paccMaa'prffBa,rhcn KaK eAbTepHalNJ"Ba A:)C u T)C B

eBi)o:neintcKova ktacli14, c`1'pBHbr, ,
   t'OA){aKo 11'B s'ToM cAyuae cAeAye)i ytl14TbrBa'i'b, i･i'1'o cpeA;lnst

                              'AaA},HOc'rb 7'pa!"enopTHpoBKli )'a3a･yBeAratmAacb c 530 1<M B 1956-60
rOAaX AO 2400 KTva B llaCtl,OSS)11ee BPeMfl, 11I)MitreM, TellAeZIUIH}1 l)OCrltB

                                             'TspoAoAN<a'es' ocrra13ecr-bcA, ･
     TaKIeM' 06Pa30M, 'C ,1,Otll<Ia -S})eHI6SS SKOJIOM14KM )IPesuMY4;eCTBeHHOe

pa3BI4'J')se HAep){oza pAeKtt'po31{el)1'e+1ivaKla B eBpoxlel"dcKel"a trac'ItJa Kancetltcn

o6ocrloBaHH;,IML

     CAeAyeT iral<)xe ytlNtvl,rBa'I,b 'ro, tlnyx,o pa3BllTIIc) 'I'onA!"BHo-

bHePreMdtleCKOaNO KOMI:Ael<Ca AOAP}<,HO laeXOAMib He TOAIbl<O I43
s}<onoMIaxxecl"acx, Ho Ie ol<o.A,orvaxlecl"'tx TJ'pe6o13tauycrii !4 6bn"},i co;,,uaaA),>Hc>

111)IAeMAeMO AAH ¢OOTI3eTCr]･IIYIe)UIdX l)ataOllO)B I,)a3MeMelllaSj
PIIel)1'OMe'l-Og}l;aKOIS II 06],tXeC'S'Bn B IIeAOM',

     1･l'a'o }<acae'r¢si' sAelcTpo3Hepre'rlaKlo Ma OpremdgeCl<OM TorlAlaBe, 'ro

Bl))6po¢bl (C6pOc;b)) 3arpfi3Hsslozl;1'axl Bellxec'1･B npla pa6otre 'lgPC
}la(rt)`O'AbKO 3HatMTQAblll}1, Wil'O S`j,O )'11)laZ]OAIdli J< XOPOMO Ia3rSeCtl'}iblM

rlOCAOACTBn"M He tliOAhoKO B AOKBAbZiOM M B Pe):aellaAbl･IOM nAal･le, llO

M B lhA06aAbl･30M MtiC)llTB6e, 1< 1'10CAeAHeMY Qtl･lloC:1cr:℃" ;za3M¢}÷eHlle
,!iellAO}IOIiO 6aAallCa 3eMAIa jor3･-3ti Bl);6pOCOB YI,A(A.IUdiCAO:'O 1'a3a M IIblAll,

     "AEI})Hafi >Ke Sllel)1'e'iUd,;<a .A,Ta)ilC)]la 1-leAO¢Ta'M<OIS SIIePl,etPllK14 Ha

Ol)Iiala14tZQCKOM tVO;IAMIIel aU])030AeS"fi le-!l'e061)a･Z'14MO;iO rle,1iPe6Ael{vafl

1<laeAdl)OAa ld3 Ol<1)YN<ajelJlelVl CPeAl,1, He:i Pbl6POCOB 7,OI<CXatllll)IX

X]4MMIeCKMX BC))IZeCTB, AAfi Pen}tLl.tl4J4 A¢AeHI6$t YPaila -e '1'1)e6YeUtC"'
       tKMcAepoAa, 1)aA14oal<7'laB]ioe 3arp"3Hemae oKpy7]<azouxeth cpeAhl, a

'1'aK>Ke B03MONQia" A03a 06AYiieHldSI HaCeAel･ildisl AAS 6e3aBaPlll"allO

1)a60'l'a)ellXel"a AIS-C 11aMIIO;,O B14'N<e YCTE{llOIMelllM:IX CaHldTlial')HO-

                           '1';dTIae)lldtleCKI"Xl)PeAeAOB, ' '
     TaKIaM 06Pa30M, KaK C 9KOIIOMMtjeCKOfi, 7iaK ld C PI<OAOJ'-}4tieCKOI"d

rr'ekleK 31)'e;II4Sl Ml)1 nPldXOAIIM K Bbl130AY O 1･le06XOAIaMOC'1ila

IECi}OAb30BaHldS! aT･OMIIOI"a SHe));nalG " (:CCI) 1di ee AaAbTIetS)IierO

pa3B]a'rlasl, oco6e)liio B esponeiicl<o]lj tlac'TId c'srpalv,1,

   '' A,ILfl '1'OISO, TIT06:,)1 nl)aBXdiAbl･l'O nOllHTh Cel!OAH"11tHe)e CeCliOflH'Ide

1<aK a'J'OMBOIVI O'1･IePlieTtaI<U, Ta}< I4 06eCneillaBarel14eitr ee

]IPOMb!1.1.IAeHI{OCTM B' CCCP, a ,l･aK>l<e B03MOMIIOC,rXa SIX AaAblieinUel'e

I)a31S;4'r'Mn, CAeAYe'1' IleptIHO:･O 06Pa'),MIHbCn' IC ldC'VO])IaH,

     KaK ia3BGcT-o, K i<oBqy 60-x r'oAoB B CCCI) 6hrAa y)i<e
BJ7rllOAIIeJ･la )IJIaPOKa5r I･leYtllaClfl 1'IPOTI)aMMa nO)aelCa ]IaM60Aee

Onl'jdMaAbllE)IX AAfl CTPalll)1 tliM:10B･･SHe))1,e7'IltleC]"aX })eaKil'e])OB,

C;1'IOC0611b!X 06eC;})'etilEBa(TI) 111)O;ASISOAC:rj･BO 3Ael<r)'tPODIIel)TIfi'}fi IS KI)Yl'S･)IblX

lll)OMj)IUi)SeHlll,JX MaC3UTe6aX,' OCII'OBY COBe,1iC]<OI"fi SS.Ae)1)I-IOTV4 311el)]'e'1ild]<ld

COC'SUBIaAM ABa TIa)]a PeaK`1iOPO;3, OAva}l ld3 HlaX - S`1'O JIala602Ye(1
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pacnpoerrpalleHHbrth cel'eAH"'B Mnpe peaK'rop e BoAol"a noA' '
AaBAelMeM, Bnel)BINe 11PMMelleHISMI"d SIAel)H));Mla Ael)N<a)3aMIe' }la ' '

11oABOA!lblX A'OAKaX, APYIhOfi - O]Ml,MiaAbHSIIta COBel℃KIar"e 130'i'e-'
                                                           . t.rpaq)14tl'oBlilnpea]<To)),;4Me!onxlar"eMeco]ytHeHnoePoAcTBoc '･'"'･" ;'

                                                           '                                                     ')lpoM),JJuAelnllNpt'ila, peat<"ropaMli, ;aCnoAb3olsa),mlidMine" }s I)"Ae 'clipaH AA"

"pol'a3i]oAc'rBa nAy'rolmnl CAeAye7i 3aMe.]udi'1'b, t{'ro Brab6op ls'ropon ' '

peul<t]･O})1303"i KOIIIXe;IZIW14 AA" Pa3BaT)efi 9Nel)r'e'li]dK;e 060Cl･10Bi,,ZBaA¢n.

,it})YAIiOCTSi:YLIa ]<Pyt'IHOMaCIM･a61･IQO'O nPeM3BOAC'rlSa ,IVI)KeAOrQ '･' --

9tio3:ll)ill9,'i;`xta'i$CeKaeKi,/6poOR,OPYAOBa}siifi, B tjac'rzioc'rn, KopnycoB AAfl BoAo.

     B 1'obl Nsce "ri･o 1<acaerl-cfl rlpoM)mllAel)liocll'n, o6eCnew'l},jaie:J4eia

TQIIAIdBHhl'th 111dKA aTOMIiOva SllePrel';dl<Ia, SVO 9Tl'a ill)OrYtl,IHIAellHOCil,b

CC)3AEIISaAaC)n B CfliPalle XXAfl PelHeHIdSl 060POHHblX 3aAaXS Id }< tl,OMY

){1)c)Meilla IlpaAcTallAHAa M3 ce6sl pa3nml'y]o ol'l)acAh, Ko7'opbl"'

mcAyouaAa Ao6b:Tsy Ia npola31]oAcrmlo np}apoA!"oro ypaHa; npora3BoAc'rBo
reKC.aq:)']'OPMACI Xt Pil3AeAelllde ld'30tJ･OZI'OB YI)a!"ai :11,)OIor3BOAeliliO

trorJAIatsBhrx c6Qpol<:･ paAlaox)IMIoriaee:<ylo rlepepa6otr]<y 07ipa607'eBnsero

slAepHolio' '1,onAxeBa,

     CAeAye:' 7'a'}<"<e Ao6aBlatl:,, !itro Ao ti'e.p}lo6blA2,cl<on aBapma

He06XeAlaMOCTI) XIPeMMYzalleCrl'BellHOIiC) 1)a3BM･Mfi a'1'OMIIOth SIIePren';)K14 '-

MaAOYKOISO Bh13isIBaAEI COMIielll-Sl, '-' ' ''
     jl Clss:gM c; s`rnM slteprel';dtiec]<ol"a l'iporpa)vsMol"a COBe)'CKor'O

(:o}03a, 06il,HBAemloza B HagaAcl. 80-x )'oAoB,)IPeAYCMaT)))4BenAOCbl

      - Otlellh 6Me71)Oe 1'Ial)E}llll413allrle MOIIXIiO¢'1'era･arl'OMHOza

s)aepr'e'rlaK)e c AeBeAemaGM･K 2000 roAy jvtoumoc･rel"a A!DC Ao 190 rwi･

¢ 2ShlPEi60tliKQiS IJIa Ha ZIIIX alOO MAI)A, }"srj;, tl,'OAe!<il'PeSIIeP'Z,Idlh ill)Ia

o6nxeM o6rbelLae ee j'xpola'3uoAc'rBa }3 crrpaHe 2700 MAPAdKB'v,g･i

      - Tlli>laHliMllMaAbHOe l)aClliMl)elllle C(l)el)hl raC:110Ah30BaN]dSl

a'l'oM}lol"cr sHe}))-eT;aKIa 3a e:le･;i BHeA])eHid"' ee B j)1)oMl)luiAeu}{ee )l

6iNri'oBoe tpe"Ac)c}ia6>K:eHiae;

      - 911ePl')at/IIIOe })Ci3BIarJ･3'ae Peal<rl,Ol)OB-Pa3MIiO>l<MTeAeid Na 6NC'J'1)blX

Mail'i'poilax C lxeAblo AOAI･oBpe)ytel!Hero o6eclTetlell'Ia" 7ic)nAMBoM

CI'l"OM}IOM C)HC})1"et]illK]ai

      - C03Aallile fiAe}')II),IX 91iePr,e,lu4tlO¢)<JdX YCiliEll!OiSOI< MCIAOid'

MOHX)"OCTIa AAn C)TAaAe)IIINX 14 'St))YAIIOAOCrJ･YlllllabX Pal"aOHOB, a 'Ti}K>}<e

                                                        'pa3BIc'l'J4cl )'pEi)}<Aeillcl<oro a7ioMl･lovo cyAociTpoelila", '
     OC}"OBhl}{agcl) T{a 3:'Qil nporpaMMe, 1{ c:T'y)al"e 6!b)Ao IlatlalNo

nepeJ3oopy)1<e)"tie Ia co3Aa}-nae liols]))x Mo),14Hoc'1'elta o6ec;TeiJsr"BEuonxeid

                  ')IPOMI)1)J]AerlHOCTIii }<ai< MaZJ!]aZIOC'rPOI･ITeAbHOZ,O rll)O(l)IaASI,'Tal< Id '

flAePllOrO TOIIAIdB!IeliO IIIdKAa,

     B TOM, Uti'O 1<aCaett℃fi 11POMI'･,1;A.11Y'e2･;HOC;rlSM Ma)IS;dH'O-C'1'PO14rlieAbllO!'O

              '                                      'KoAdrlAel<cai 'ro Jlycl< B sKc:nAya,ra;xmo Kpy]'Ilael"fLuel'o B crrpaHe 3a)SoAa

T51>i<eAevo Mazulmoc;'r!poemifl (ATrroMMa;u, r, BoAlkoAollcK) ･"BA"eTcsl '''

1"11)vaMel)OM 06e<:JTetJeJI;dSS IIaMetZelallOth ;11)Ol'))aMAIIal, :])TO'' '' '' 'i''

rlPOIa3)IOAC'1,BCM･il{Oe 067,eAIalleillde OCUall.4C)I-IO BaeM 1･K)06XOAMMblM''
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e60I')YAOBalMeM AAfl U31iOTOISAeldlafl Xd3AeAMfi BbrCOKOI"e KaTerOPIdll

cAo"<HocTII BecoM Ao 600 tt,.
     C yyeTorvz 1;pol,paMMbl, a Tal<)Ke McxoAH xl3 om'IiMaAbm,lx

06`J)eMOS 1:POM3BOACIbBa la 131)eMeHM, He06XOA!d,MOrO 1va el}O

opra)";G3aumo, ocyniec'rBA"Aocb cooli)3e7,cBylontee )lapn)mmaH;ee
MOI,I;llOCI'ept la IIPeA!JPvaATIIItl' TO)IAI'di),IHOI'O,n!el<Aat

     1"aKMM Q6pa3oM, K cepeAmie 80-x roAol} cAo""aAacl') Pa3mGtran
lallq>pacTpyx'rypa a:rotvanoth slie})I'ermaK;a rA ,npoMblulAoli)loc'r;a,

Pe3yAb'ra'roM miiaAcH MBoA B AeikcTrs)ee 3s 1981-1985 roAax 17

snepro6AoKeB o6u{eti Mou.1ixoctrbio 15,8 MAn i<B'r, B oTro'r･nepKdoA B

C(:CP 6blA co3Aal" la ocBoe)l caMbln I<pynlilpll"1 B M!aPe guepl'06Aol<

rvionuiociabio 1,5 MAH,}<Btr ¢ peaKTQpoM PBMK-1500, rsbrA:4 pa3Bepzly'rN
pa6oT],,1 ]lo cool)y"<eHIo'xo xlel)Bblx oHepro6Aoi<oB Ma a:oMHblx c7'allmtHx

'renAOcHa6N<en:as,

     IIepHo6blAb,cxa" aBaplam ctraAa nor3,opo')'}lblM ny){K7'oM B C:yAl)6e

siAel)lloSHepre7{ldgecl<oth' nporpaMM;ab CCCP, B o6iuec'rBe zvatlaAa

uapac'1'a'sib octlipafl ollllo3mxldfi 1+Ie ,roAbl<o AaAbHc;"d:llc)My pa3BIa'1'ldlo

aTOMI･10JVa 3)lepvefrm<e, Ho IG gKc3,IAyaTra:xmd Ael"lc'rBylOXu!dx A9C,

     11epBblM })e3yAb,ratroM Tal<o:!o ileraTmmorO nOAxOAa c'raAe

})e3}goe col<pallxeHMe nAlmoB )moAa ]'loBbrx 3Ae)<tl,poreHeplapylounax
MOI]IHOCTC)za, 3a ]'SOCAeAllee lll)eM" rra Pa31iblX C'iVAIi"X CU'POMtlbeAbC']'13a

M 111)OeKti'ld]')OBalrTlfl XII);eOe7'al･IO)SAeJal,I })a6C)M'a)1 IIa nAOU.gaAICaX a'rOMIIblX

crrRuJ.pdtiZ o6ll4ept Moi.tx)ioctrbio 6oAee 100 I7BT, BcKope 1iocAe

3eMAM'1)eCeMaSI 6b)Aa BblBeAetrIa ':d3 ol<crlAya'raulan ApMsmcKan A:!)C".,

l)o3Aulp'rcsJtrpe6oBamdslo3aKpbl'vmaer"e])SIAaAt!)C, '.
     Ha Mec,l'tlloM M'pc)c)1'y6All'1<aHcl<lax ypo1311szx OAHO 3a Al)Yr'jdiM

  a111)MIi]aMaAIa¢1) PelUellldSI 3aKOIIOAa,T･eAbl･lbTX OI)1ia)IOB, :11)Ol'MTC:"V}3YIOU,UdX
c:rrpoldtreAhc'rBy ldAld pacnmpel"Glo AE)C, .
     0AII[II<O CAeAYeT bil,Metl,MVrb, tltrO li TIOCAeAZIee BPC!MH T3

ne}<oivophlx pex'IdoHax cl,pallb! naNaaAocb Ia3Me-eHlae o6ralecmseHllovo

bNle!l){" ]l 110Ah3Y aTOM'ZIOff OIXe}')I,eTMKI", IE)'J'O Aa,eT OeHOISaHIdie

noAal'a'i'b, xl'ro ,rpe3Bmtk noAxoA }}o3o6AaAae{r, 13 }<atlec'i'Be 11plaMepa

MON<])O rlPM']IeC'1･le Pelxxelllast CO}lerlSOJI llCII)OA)iblX AeTtYTal'O13

Bol)oneN<cicopt, KypcKon', MypM'aHckoi"a ii LIeA"6m{c;<oi"4 o6Aac'rei"a o

C'rpOm'eAbcme He;sblx srlepro6Ao)<oB o6lllel"i Mou4Hocrrhlo 6oAee 7000

Mm' (3),

     npo;lcxeAsJjvde M3MeJlemas B c)ipalle6 6e3ycAoBIIo, BIIecAM

KOI)])eKISIdiBb! B 91Iel)3''eTI"tleCKYIO "POI,PaMMYi )3 HC)C7'OMS4ee Bl)eMH

Bo3Adon<J"o ocyJ.qec'rBic'rb ls 1991-a,995 rr, BBoA 11 MAii,KBrr,

ycl'aHeBA¢mlo)'{ M'oll¥3oc,1･)lt a B cAeAylomeM 'nm''ldAe'rla]" - 12,6
MAH,Xn'r,, B 3'roM c:Ayllae K 2000 IseAy cyMMapl!an MOIiLnoCtTb A)C B
(:Tpane (;oetvannAa 6bi 61 ]"l3t)' 6e3 ytje'ra BNBoAa A:S)C )i3

pKcrmyaraaumd, Ha s'ra}le j'locAe 2000 roAa npemp3npye'reA
)ioB)b)iuemiQ TeMnoi{ c'rpom:eA))cTBa AtbC, uTo6:,i !< 2010 roAy

o6ecnetm'r]) napaiiuaisaHiae ycTa}･ioBAeHm,)x Momno¢treva Ao 150-200
MBT C YileToM )lbl)soAa Jd3 DKc"Aya,ralpdM 6Ao]<O13 c HC!AOCTa'J'OtlUblM

                                                   '                          '                            '            '
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 ypo)3nervf 6e3ouac}locm" Il ldcTleprraBlli;ax pecypc pa6oTocnoco6}Ioc'r;T,･

 OKOIItla'1'e2Sbllh)e T)el.LIeJIIdSl eU;e l-Ie nP)aHSi'l'bT, ' '
 Bo3rvlo"<No, g'ro pttacm'ra6bT r!oBol'o cl'pol41'eAbcTBa o}<aN<y'Jlcfi .

 cylueCtl'BeMiO MeHi)ZUIIry[;d, OC06el･I!10,I'IPO III)M,l)Oor,Y MOIIKHOCTe)1 B

 6AIE"<alVdllme･5Ae･r,, ,, . .,,･
      KPOMe lhOTO, 6YAYT )IPOMeXOAMrlrJ) C7'PYKTYPHblP Zd3MellelVM

 B 91IePl'OTIOTPe6AeMall B C'1,OPOHY PaCMIdPeHIdfi XI(:nOAb30Ballllfi

 gAeKtrpMxlecKol"a M 1'enAoBoil 3)"epl'ma B Hellpol't3BoAc'rBelimbix ccl)epax,

 Im313IaTMe SHeP)'OC6ePe:talOIXIId4 ,1ieX)"OAOI,M"a M･:ll)OMbT)]iAbll}iOCTII, g,I･O'B

 ¢OBOKYIIT"OC;T3d EIe MOon'<e'1i ]le C}<a3C)r:･bC" lla 06UI!JX TeMllaX 111)I41)OC:Ta'
 oACIKTP03Hel)1'e'I'MKII, S)'J'M 06VXIde ,J'e;IAe)t'14]4", 1<aK MIIe nl)eACTallAAe:l'CSI,

 B 6Al""<ai3mee AecmsliAetrne He cMoxNyTr,'eAEia}<o, oKa3a'rb pe;.ua}omevo
 BAIO"IIIorS IIa Pa3BMil'ld(i 31Iei)1,CY),)dl<Ia, ytlM,Vblhasl I<Pal"all}OIO

 li(･106XOAMMOC')'1) YlleAMge]I14st 1)e3e))BOB MOIjXllOC:Tel"a J3 Sl]el)1'OC)dCrre)VIe

 cvrpamil M 3aMe}iy OTpa6o'raBm)ax pecyPc g!･lepr'OyeTa]･loBoK,
      C'I'pol"TeAS,,CTIsO AE)(; B 11pc)Ac7iosiJ,1reo Aec:s!TMAe'J's6e 6YAeT

 ocY;lg{)(:'rBA"'rhcsl B, ocHolsnoM, c glle])ro6Aol<aTytJa BBI!)1)-1000 no

 11})Oel<'j'Y C YAYtlla)ell!"blMIa XaPal<,]iePMC'1'ldl<CIMId 6e30)laCHOCTM, Ha

 AeMcTBylOlqlix u ¢1'pommffxcn B Hac,voslntee Bpe.Msl A[)C rraKn<e 6yAytr
 MaKC;MMaAI)jiO BI!eA])S!'X'bCSI l)e)tK)1･IMn, 3aAC)Xg'el･IILI)Se B Yi<a3aHIIhl;"I

 )IpoeKt!!,,

      r]ocAe 2000 ToAa c'a･pom,eA}ic,rBo A:)C r)peAnoAarae`rcfi

 ocylllecilllA"']-lp rlo 11}')oel<'1iaM cepm"dMJ'sux 6Aol<o)l Holsozrto ;;oKoAeHIaH

 Ho}3bime)mo;"d 6e3ouaeiioci!]a Tiilia BB)P-92, BBE)P-500 ;a BnS9P-600,

 1)eaAId'30Ba)4SH7)rM l< 2000 )NOAY, ,
      '1"aKlaM o61)a3oM, rs c;LIHpaTemiM' lxa313;atlil4sl HAel)Iioih sllePz"eTMXIa,

 y'AoBAe'rl3opnlo)lleth Tpe6oBaH]'aslM )ip]aeMAc}Molio pMcKa,, Mo)xHo

 BhiAeA]diTb ABa Xal)al<'Tel)IIhl>C, PTalTai

      - 1990-2000 r,r, MoM,<;ao paccMaTplliBairh Kal< "I)elaoJ3aul40Hlll)li4'`

 3'rau, na xo'ropoM ilpoldcxoA;dls o6uoBAeHM¢ gHepro"fo]luioc'rel"d c:
 TSOBI,,11i]eil]leM 6e3011aCliOC'rJd M HR3H,atlXi･;HeAb)11alM POC']'OM CYMMaPl･IOth

 Mom"oe'I'ra slAe})l"ol"a yHepl,etnaiqdl

      - 2000-2010 r,r, - l<aK s'ran c Ia]l']'ellc;alsHhlM pocTOM

 MOI,!V･)eC'1'el-4 1÷a OCIIOBe 6AOI<OB 1"OBbr>C 1:C)KOAC･i.)･IMI"a C YAY:･I},)ielll)O]"a

 YKOIIOM:dl<Oth ra XIOYSblNIeHltl,}M Y])OBI"eM 6e3011aC;HOC`IM,

      B CBfi3jd c :seM, n'tro rsepm))SIL perall xapaKirepu3yetrcH

 11(･)3HaX);dTeAbHh)M CYMMaPUblM ])OCTOM MOllXl)OC,1il4 A!)C, TO CItrOMHafl

 )Jl)oM)ilu]Aelll"oCl';) CCCI), pacgrdtluHIaasl IIR poaAId3a:/ualo s}lel)I'e'11dtleCKoll

 npo;'aMMbl, o ]<oTopol"1 roBoplaAocb Bhlme, ls MacrJ'oflllKee BpeMg ;aMee`r

 cyll,;ec'rJJe:llibre pe3epTs},1,

      )TO J-I03BOA"eT )IPOIBeCTIa MOAePllJd3arX16JO 1)HAa 1111)Ola3BOAC'I'li }'S

 SIA()1)HC)M TO);AlalS}･IObl qXdiKAe l4 I'ie])OnlilC }< llOISblM ';'e,XIIOAOIiM"M,

 o6ecnexndBaloll"aM Aytlmylo c:oxpa]'･3)loc'r}., oxpy)1<aiOll.4eee cpeAI)if M 60AeO

`XeMI';AeKCI･IC)e I4CllOA))30BaHI･Ie Yj)aHOIsblX 1)YA, j.IMe]OU;MeCH 13

Ilac'i'osm.ze,e. BpeMn ),3 CCCI) TexHoAorlaM ilo31soAs)'}OT 110nyTl{O

M3BAeKaT)J INa 1'1diAI)OMeTaAAYPvld"eCK!dlX 3alsOAaX MOAIi6AeH, Pellld:1,
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CKqlllklal"a, 13aHaAlaia, 30Ae'IiO, 1)eAK03eivXeAhHble il APYr'Me Uei･ajible

SAeMe}{'libl,

     11pn Ao6bige ypaiia BneApfie'rcs nperpeccnBiibit3 MeToA no
;]OA3eMllOMY BISr)1,XeAaX31aBB)lldlO, i)TOT nPOI'1)eCCMBHbl;"d Me'1'OA 1)'03BOASIe･r

1)a3Pa6a';'bliSa'X,b aaTlaCl･)1 6CIAUI,IX YI)aTIOIJblX PYA, 3a2Selva101i,11dX IIa

pa3AIa'tlrlol"a vAy6]aHe ae B cAo)K)"tsIx ropl･so-)'eoAo;';6tleel"lx ycAo}sla"x,

nAamaPya'i`cfl y}3eAMtiemle Ao6bltmxd ypazia 3'r;of Me'roAoM Ao 40-50%

K 1995 roAy, C yg'eiroM Bo3Mon<Hocle rlcnoAb3oBama" PaHee

                           vVHaKonAexll-hlx 3anaceB ypaHo}{eTd pyAb! ¢blpbe)'sosc no'J'enqleaA ol'pacAla
nQ3isoAfie'r B nacTenltxee B})eMsl o6ecnetmtrb xloTpe6"oetrM A9C

CyMMal)!loza Mol"Iloc'rblo ol<eAo 100 rBT,

     CYIL:eC'i'BYIOJiXa" )Ke MOZL;IiOC'Tb Il])OM3BOACTB )70 l)a3AeAellMO

ta307'Q}}OB YI)alla MO>KeT 06e¢:lekllaTh 110TPe6110CrlSl3 aTeM}IOI"a 9nel)I'e'1';dKId

CCCP js 100 rBE' iia ypeBue 2000 roAa, 1-lpmieM clLeAye7x o'DMe'rmib,
il'1'O 1ia30Hble I4C)N'1,PIiq)Ylila COeTalSAfiIOt)' OC;1･IOBY ]),a3AeAMTeAbHb:X

"aol.qlroc'ren em"paJIbl,

     CEIIa)f<elTIae TGMZTOB l)a3BMTIaSI aTOMIIOIVa SIIePl"eTMVdi 3aC;tJ'aBIaAO

TIel)eCMO'S'l)e{r!n :4 1'MaliTbr BBOAa ])aAMOX3"MMtleCl<l4X j?'l)OId31'SOAeTB,

C'rl)OgllXI4XCSI B CO07,rSeTelil3)ald.C )ll)I4']a",zielVi r{ CCCP KOI･lrlellllrEeta

3(aMK}IYtliO;'O 'rO)IA16XSI{OISO Z;Ml<Aa, }<O'1iOl)aSi 11]')CIAYCMatT'P;dBaeT

11epel)C16oll'Xy o'3'Pa6o'a'aB:1]Mx 1･onAIallHl,1× sAeMerirroB, ]3 Macrrosl]14ee

B))epm C:'rpold'J'eAbc'J'Bo 3aBoAa no nepElpii6o'r}<e trQllAldBn BBE)1)-1000

111)llOCTal･10)3Ael]O, TeM Iae Mel;ee, )JOAYiie)l'TII,IM "tl AethCTI3YIO)l4eM

IIPOM3BOAel'Be orlx)1'1' AoKa3aA gKblioMruxeel<ylo zceAeco06pa3}loeTh'i

ISIil6Pa)IHOpt KQI･1),leUll;aM, II CBfl31a C tie,M HaAaN<rd}saeTCSI }lblnYCK 7'al<

Ha3blBaRMhlX CMemaaHl･ZbXX, YPal{--TIAYTO!IXaeBblX 'l･OllA!diISII},IX C60POI< )<Cll<

AAh 6;,rctrprilx peaKtvopoB (ISH-350, 13H-600), 's'ai< ;a AAst 3oii l)eaK'rol:)a

BBiP-1000,
     B ToM, tnio 1<acaeTcss miopovo s'rana omdcaHll'oil Bblli)e

c.Tl)a';'eluall, To ero 1)eaAjl3alLxldfi 6yAetr 3all)eceTb K'ax otl' co3Aaml"

XIOB))JX PEIalC'l'OPOB C ZIO13blll.IeHllblM YPOI31･!eM 6e3011aCHOC'l'M, ri'al< la O'l'

1)elUe)IMSI !JP06A,eM, CBn3eHIIbiX C 06PaiqeMaeM C: ]')aA;aOaK'lkldBHblMi4

o7'xoAaMla,
     no MI-leHmo co]se:℃K'[ x cnermaAIdic'roB, 3dAeoAoa"nfi nol3))111Ieltmox"a

6e3onaeTIectvs{ peaKt}･opHIbTx yc's･alioBol< Bl<Alotlaerr cAeAy!o!],g4e

noAo"<emd":
     - I"aAlortMe BHYTPeHH'el"d CaM03alaM]iXeXlllO(:1ile 1)el<L7'OPOB

(AOCTM)UeTC5{ 3El CZIe7' ,13HY,)k])eH}I]a>t Ol,PMUaTeAl,HblX 06I)ari,i･IbrX CBA3e)"di

CIKTMBIIC)I"l 30IllbX)i

     - ll])elaMYI)leC7'BeHIIOe MCnOAb30Ba)"Me rlCICCI･:BI･lbJX CPeAC'J'13 AAfl

3Cilll!dTbl M aBal)MIbed!IO:iO l)aCXOAeN<laBM")4fi, lle ,TPe6Y)O;a41dX :10ABOAEI

                   '                                                    '3)ieprmdI43BHe-n･BMezilaTeAbc7u)aonepc'l'ropal' ･
     -- lle06XOAIdMOe Pe3ePBIal)OBallMe C;})eAC,1,B 3aliUaTl,I va

pacxoAa>}glaBa]'IJ4si･

     - llPeAC'l'CiBII'l?AbHOe 060CIIOBaMde AOC,liaT,OXIIIOCelild

3a)IPOC)K'l,M])OMCIII-HOfa C:!dCTeMhl 3aU-;1-THblX 6aT)bePO15 Ha )'iYTIa
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B03MO)eE<H,Ol'O PeCnPOCTI)aHellMSI PaAllOal<TIaBltbSX III)OAYKTOB rll)Ie

MaKCMMaAblalolX rlPOeK7'M)IX 14 MiMIOTe･1,MgeC;<IaX (CPIa3MlleCl<I4 B03M07KHhlX)

                               'alsapr4"xi,., . ,.. .     - IiaAIagMe le!-Iq)OPMarXIdOllHOra rrOAAel)75<I<Ia Xa Sa:IXId:tb) 07' Ollll"6Kld

onepa'ropa,
     BXXePBble YI<a3aHMble )3blU,le TIPIaZ･11XIIIThl 6blAl'" PeaAle30)5aMHI,1 11PIa

a]poeKTIdpoBaxama atroMm,lx c'ramxm"d 'JtenAoclm6)xeHMn c peal<tl'opoM
ACT-500, ij'ro 11o3)3oA)dAo pE13Mecrm'a'rh :ax B laenoCI)eAer'BeHHO!"4

6Ala3oeTla K ro})eAelgol"c xaeptre rol')oAo)l Hl""<z,Ie}'o Ho}]ropeAa la

BopoHe e<a,

     tb]<cnep'masi i<oMiaccia" MArAT9, paccMotrpeBman npoeJ<'r ACT
AAA r, HlfNvler'o 1'IoJlropoAa II cocri･osnine c'rpon're2vJ)zzo-MoHrrax<m)lx

pa(5o']', x:OA'i'BepA:dAe BhlcoK!"fa ypoBe}{h 6e3oriacHoc'rsd ACT-500t

HOMiS}IY 1za 060elROBallMOCTb nCnOAb30BallHl)IX ISeXlllaYleCICMX 1)e;,Z)ellllth,

     KaK y)ice 1,oBopTaAocb, BeliopbrM Ba"<HhlM aczle}<ToM,

06eCllQXSIaBalOIJX)dM 1)eaAld3a),lldlO B,rOPOIiO OTarlbl l)a3Blt17'lin a')'OMIIOI'd

S}lePISeTMKIe, SBASIeTCSr 1)e)IIeB;de TIP06AeMb} 06Pall4ell:or,il C

PaA140Ul<'I,MBI"blMM eTXOAaMId,

     I)a3pa6o'ralillaA ls HattreM cll',palte za mmie paCcM'aT'pldBaeMas

rocyAapc'melarlan ,rex)"IageeKasl r]oAIaTlaKa rl e7'opt o6AacTM'

JlpeAyc:MCvrp!4Benc'x' ]<oMnAel<cnoe pell.lezlnc )'lpo6AeMb) 06})alqell]"H c

PaAldOaKl'SIBI･lblMM OTXOAaMll ltla AeSICTBYIOI.LtldX, ¢TI)O"lllldXC" ;a
npQel<tvHpyo."a;alx o6t))eKTax, xaatl]allafl c nopMIapo}saHla)J o6pa3o13a}a]asl

o'1'xoAeB, !lx c6opa, penac'rpaql"14 Ia ytie'va, 1'paHc]"lopTa, BpeMeHI!o)'o

Xl)aHe)iMfl, TeXIIOAOrMX4 T!OAretJ'OBKIa 1< AAMrl'eAbl-10MY XPalleBMO 14

Ol<O}it･IEI'1'eAbl･IOMY 3aXOI)O)lellMID, :1})eAY¢Ma'I･1);dBa}I 11PIn STOM HaAeN<llYiO
M'30Aslll;alo paAjaOaKtrlamlbrx oTxeAo]s oT' 6Ia'occl)epi>x,

     CaMble 60AbllIXie 1'leAId"MIM ITO Ofi,beMY MMelOt;･ C)TXOAbl llJdi31<Ol"a

II CPCAa{eva al<rS'MBBOeTM, TeM 1÷e MeHee, 110 3'11EM Z3IIAaM OTXOAOIS,
)10"scaAYth, IIeT n'P141irX14nMaAblMb7X TII)06AeM }iM TeXllOAO]MtleCK:dX, )"ld

m<o}ioMiatlecmdix, B CC<".Pt Kal< ;a B ,txpyl'nx c'lvpai-lax, l,)a3pa6o'ltal{bl )a

C03Aa){bl ;IPO!,LeCC:1)) YMellh:l.rerl)"" 06,beMa Yllal)ldBaH)deM,

}<OMIIilK'l'}dPOBall';dieM, C)I<va1itlll;deM 1)a3AIditlHl)IX BIaAOB O'S'XOAOM Id

O'1'Bel)NCAeHIefi IdX (1CeMellrLhMPOtsaHrdieM, 61aTYMId])OTSal"MeM) e

O<ZSiC:rl9geHXdeM AQC'van'OXIHo MaAolVa c,rene}in r3)p;lt4eAatmBamm: }"e 6oAee

10-10 :･      leM cy,rKn,                 OTPa601ialla 'J･eXE･IOAOrMSJ 3aXOI)OIIel"Idfl ')'alUIX

O'1'XQAOB B la30AUPOBaMIhle U}]);4110;'sePXIIOC,1,llltsle, 3al'AY6AellHNe

X))aZilaA)all.Xa, 1<etj,OPT)je 06eC;11etllaBel!OT li30AM.VilO l)aAHOa}<7')4BllOCTId O`1'

3KOonCTeM),,1,

     OCHOBI･il)1!Y[ ta Ila;d60Aee CAO)}<HfoIM AeAeM n llPal<'J'IdKe

o6parlxellld" c paAMoaK,I,uBHb]Mxtx o･xixoAc)Mz'I s;j3A"e'j'eH o6J')alixellldo c

B),IC;QKOal<TMB)alilM;l Or]'･XOAa)Y[M, CldtlUYaUHSS C 3'1'IdM 1)idAOM OTXOAOB

Pa3AllgHa AAfi C'rPa)e, IIMelO)IXIdX atliOMIiYiO 3Iiel)J,eTM<Yt B 3aBi･rCMMOC`J'Ia

o'r Bhl6pa}"noro IaMn "oAxoAa }< Ilel)epe6oTl<e oirpa6ottn)s;uero ToilA3aBa,

     Y }lac )$ c)'pnfie co3Aa){a trexHoAondsl o(;'re}<Ao)s3･b)BailuH

BblCOKOaKtl'H!SIIhlX OrVXeAeB M BeAeT<;fi Pen60'SU !le MC}10Ab30Bal-llllO
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A))YMX M-aTi)MII-XMMIIePaAOI;OA06I･Ib)X M MCKYCC'l')lell:･ll)IX MZ4Ne})aAOBX

AvNS! J31<AIOiielllorH･B.lll"X BhJCO}<LOaK,;7IaB){1.iXl O,TXOAOB -110CAe M3}3AeXjeHIaH

YPalla )4 riAYTeHMsu 113 IT))OAYI<TOB PaAldOX]aMIEtSeCl<Opti I'lel)ePa601')<la,

TeXIIOAOI'IIH OCTeKAeXSblBaHIIfi llPOBePeHe llEl O:lbTel'HO-11:)OMblS,IJAe}{HOta

yctralaoBl<e n nAamtpye'l'¢n, tsrro olra 6yAel' lacnoAb3oBatrbcA
nocTosHIIo,, :,eratllaHa" e･ 3To]-o roAa,

          BMeC'1'e C TelYI, XOTSi iiCe ¢ISPaXll)1, 1'M3)lldBalO][il14e a:'OMHYjO

S)･lel)IUe'1,Ml<Y,]aMe}OT)11)Oi,PaMMblM3YZ;'eilla"06PailleJII4fiC'. ''
B)"co}<oal<'rm3);hlM;i paAraoal<rx,taBl';x･il"fla orrxoAa)Nd;a, 1< ,Hac'i'om2;eMy

llpeFlenn ]'isl Es oAllo;"a clrpaHe ol<oHt!atreAb)･joe 3axopoHelxue

BI)]COI<Oal<tS';d131･l))I'X OiliX'OAOB 13 )1,])OMbll"Ae:l}"),IX MaeT]j'Iha6aX He

].1})OM330AMtl℃H,

     Ytll"TbTl3a"', Wl,O n]))4 06Pal]XeHIasa C; ;'5b]C)O)<OaKrS')dBIIhlMM

POAIaOaKTM'BHblMld O,I,XOAaMla rSI)XaXOAIaTCS IdMe'1'b AeAO C

PaA]IOI･IyKAra'AaMn, neplaoA noAypaclTaAa xo'ropb)× IaczmcAs3e'resi
Ae(;flrl'K{iblla Thlcflt: Aerr ld 6oAee, rs CC(:P pa3pa6a'rJ)IBalo';'C" rvJe'roA),"

Cl)I)aKJSIdO)iMl)OJ,MI･!]efl, )103)'sOAnlO:,;,LJdie OlhAeAWI･]j TraKtae PaAMOi･IY}<AJdAlo; O'l･

       vocl"oBnoM "aac:c:h) rrpoAy}<troB AeAeHldsu c rlepnoAoM 11oAypaclluAa
MeCl<OAbl<O AeCHT)<OB AeT ;'IePeA MX OT)'s").1')N<Ae)IIaOM, :!)tro AaC･Yl'

B03MO>XHOCil'b He TOAbKe MC!10Ab30Batl-),, B 1･la,POA):jOM X03Sl"iC'l'ile M}aON･ICI

U30TO!!1,,lt COAG))>l<allXlae(:Si B ]Il.ilCOKOal<tl･ld;Bl-IblX OirXOACIX, 1･30 ],E C:03Aa'I'h

COOTBeTCISYIOJI,XMe Xl)allldAMIjXa AA" 1<an<AOtl :a3 (l)PaKrL]a]'i, nPlatleM

q,)paKllmd o'l'Bel)>}<Aemlbrx o,1ix,eAoB, coAel)Ncamlde B cBoeM cocTalle S)'-

{90, Cs-137, peAKo3eMeA;,lfbre gAeMeTi'rls II A}')ynee nPoAYK'rbl AeAei!Ml

c neplioAoM noAypa¢naAa 30 Ae'v, tsloryT j{aAeN'<"o 3axopam･rmaTbcs],
tlTO }<aCEIeti℃fl q)1)al<1"crIta, COAePM.<alY,UaX AOArO>l<MBYH;lae PtlAMOal<ltl･i15111,Ie

DAdMel･IT),,1, ':'Pe6YIOILKIae AASI 110A130rO l)aCnaAa AeCsltlU<Il va ¢OTIIM, TIib)CSILI

AG'Ji, '1'O OII]l riial<N<¢ MOIhY･1, X))allM'1'J,Cst )S XI)all']aAMI!XaX C O})l'al･l;aBalXl･aeia'

B03Mox<nOc'rla ldzzAeyemis j{x o'r'vyAa )l cAyyae y"e06xoA)aMoc'MO,

IJCvaCSoAe() );epc))el<r!'nz3Hl)IM, Bapz4anrJioM o6I)ali;ennn c Bl,lcol<Oa'vxaBllhlMla

O':XC)ACIMId SIBAS]G'TCfi taX ')'PEi!ICMY,IUIXIzaH, B 1)C)3YAIotlSaTe SIAel)Hl))X

ll2"ii"Tr:,)6ili5S'il'7%'llBs,eei ,･1hl¥o ZN'11egeiiSesi8iva 'ibiww "'g'lll?faO'i)S'XOiil?X,9JY gg,g%

KOI)O'J'1<O>l<JIBYII"diX ll30TO)1,eB, 1<OTOP))ICI rlOCACI 1{),)AeP>K}<ld B AJM-']")))l

r'oAa Mox<no 6yAeT' ol<orplatreA)j}so 3axapama]3a'Tb 1<ai<
CpeA!"eaK'v]aBHhle B ;iAy6nHnl')le reoAol,laiaecl<Me (l)opMalV)Id, B

CO13eTC}kObl COI03e BGAYTCSI ,IUI<Iae ])a60,1ibl,

     C nP06AeMQ" 061)aZileH;ct" C I)aAltXOal<1iMTSMblMId OTXOAaMla
]le)locpeAcTBeHIIo cBfi3aH Bo;li-)oc o cHsl'mva A(i)C c sKcnAya'J'aqla;a,

     CoBpeMe!n").:Ie A!)C 6blAr4 cn,poel<,rlapo)BaHbT 6e3 tre'r}<o

1)a3Pa601'aJIHora Tex?loAo;･md !ex Aetviolll,a"<a, B c2iH3Itr c oTMM )3 C(;C!'

cethtlac )le,Ay'J'cfi' pa6Q')'))1 no 11o)acl<y jlyl,eTVa pelMelll4sj olson llpo6Ae)ylb],

AAs TQI'e zlij"o6bl cllslii･), ocTporliy npo6AeMl)1 ]l y"ae)l),)ILIII'1'h klslCAO

cllllMacM}nJx (: 31<c);Aya'ralllaM 6AoKoB AI!)C )･Ia oTipeAeAa]l]IoM

M)･ITel))3CIAe BPeMe)IM, IS IIaCT051iilee BPeM5i OCYIJ,XeCTBASIC!'J'Cfl ]<OMI'IAe]<C.

Ptl6o'i" 11o ]'J]L)oAAell,IMo cT)ol<a cAy>K6bl ldx oc]zlOBHol''O 0601)YAOBa)";diSl,
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TaK, ]lanP;dMep, B CCCI) yrlelmio MpolseAe}M3I pa6o'r;,T )10 o'rN<MJiy

lcopnyca peaKTopa･c BoAolit noA Aalmemaepta, '''' '
     Bl'Opl)IM Ha)lpalsAGTi;deM nceAeAo!samaia mmse'rcn pa3pa6olxa

1ieXHOAOrlelC S4 n2Xalla ]11)Ova3BOAC7tBa Pa60'ls l'IO BIsiBOAY II3 '

gKcllAYe'ra]MId 1<ol"Kpetrm)zx A1)C, o6o6)t,;el･me noAyt3eilmpTx `rex}am<o-

                                                      ttsl<olioMnyiecl<ydixpe3yAbp･aTo)3, . ' -'
     3AeCb CAeAye'1' o>I<IdAatrib o6ocHo)stulls],lx, 1)el<oMellAal.uaza B !Iactvla

O)ITI'ZaMJa3arXIdll 1<OMI'IOHQ)109HlplX ld C'1.POIITI,eAJ)i-Ib])C, ])GIIIeliittI"a,,O:'Betl'OB 1･Ia

}sonpoc o noBll'opnoly[ zacTvoAh3oBam41a 3Aa)";dlVa Jd coopy>l<eman no

                                           'Ill)HMOMY){a3HaZie:{IdlO, - ' ･ ･''
     ]3Ce ¢Ka3el{HOe Bblllle 1103BOAseT 3al<AXOtZIdtl'1i, i･I'l'O PaCUIIII)eHJIOe

BHeAl)ellMe aToMNova sMel):,e7'm<M B CCC)) npeAlloAal'aetl' 1)emeMI4e

1,leAOI'O PSAa 'reXlllaXleCXaaX ]II)06AeM, B 3JICiX･IMtlieAblJOia' ClieTiellle

                                                  tt tXaPaKTel))"1ilX Id AAfl A])Y;14X Ctl'Pall, ･
     B Si)hOI'1 CBS!3)d YaC]<AIOtlzltt,eAbUO Ba>KHC)e 3HaX)eHMe ZdMeG`T AeAOBOe

Me"<AYIICiPOAIIOe COTI)YA]l)atSeC')･BO, KOAel<･!ild!s}÷bl!"d )'JYTI) l)ellle)"ZGSI

1<J)Ynll)ilX r'IPC)e;<TOB Id I,11)06AeM Y>I<e OriP061dl)OBal･] B MIor1)e,nP:IM'ePOM

fl,oMy MoN<e'J, cAypKr'airb MArATb, Ba)l<1{an, al3Toz)xaTcys'1･ya" ol)T'alLlli3alpasJ,

a)<TIdmlo (:oAeiac'myloltxafl' pa:3BI"'rmo zl,ayxmo-1"ccAeAoz3arreAl)el<IIx pH6orr

B l)a3A;)Ylrlb}X 06AaC'S,"X IIaYl<la la ,1ieX)IMI<]1 II ])e}LlalOl]tCin

)JOAM')'JITIeCl<I･le nl)06AeMbl C IXeA17EO )aCITOI$},i3'O]3a2･Ilisi Sl･le.P]'va1" a')'OMi,l

TOA})KO ),l M]"'1iePeCaX M14Pa,
     1"PYAIIO ･)lel)ek}IdCAIeTJ, j,lec,. liIpol,1)C3,MMI)), 13 1<O,VOPI,rX YtlaC'J'BYrOT

COBe:'CKIde C)lelS)4aAIeC,rbl, BOrJ, fl,OAI,}<O ISelkOTOI)))le M3 }IIaX: 1)etll<7'Ol)IIhle

KoMno})em")}) Ia clact]･eMbr, 1,ex}loAornas' slAepl･to]io TonAJma, o6palxxemao

(: Orl'l)a60)'aBllJ14M 'rOnAMBOM, B3al'4MOAetiCliBlle ``ileAOBei<-Mal]SMHa" JI

a''ltoM]loth :-)wepre'r),aKe, Me,roAIil )3epQs',rilocTzlo;"4 ol,xe]ilua p)acxa, pa6o'}'a

c 06)jKec.vrlsen'IIoctrbro,

     C]le;,llda2sMcTT'!)j CCCP coBMectrl-IQ co clle],uiaAlaC'l'aMld ¢ldllAS]BAMM
la ll-l}se).xMla lseAY'I' colsMecTHblth Monjl･ropll)l;- 3al'psl,3Her･]Ja'" EaAT)ethCKol'O

MOI)}1, )･･le)10Cl,)EIACU'BeHIIO ¢BS13CIHhl C 06CYn<AeeM)plM14 )301'IPOCaMId H

                                                       v3iP06AeMh7 )SOC:Ctl'allOllAellla7I 3n)iPSI3He)aHblX B Pe3YAbTa)'Te "AeP-OId

AC}Si`1'eAhHOCTId B l'1))OIUeAlillae I,OAI)1 M TS ))(eLBYA),,'I,aTie '1'al<IEX aBaT)lan,

KaK aBnpldla B XIeplio6x,:rAe la 1's Kbllil']･blMe, AaN<e :Jl)Oc;'roity 06MeM

OIil,i;TOM 110 Al41<ISvaAall14M 110¢AeACI,Blaia SFPItt× aBal)Ml"a, TIO 1･Iall.taMY

MIIC･)llMIO, 6))!A 6bl Otiel･!b IToAe3en, CAeAYel, oTMe,IillriU) il,al<Oe Bea,N<llOe

co6bl'rMe, 1<cu< ;leis,aAo pa6orrl.,T M'ex<AyHapoAnoro l4ers'l'l')a nOA 31'MAon

MArAT:) B LIep]･io6biAe,
     Mbl 3)laeM 'raK)}<e e6 la;ai}'el)ecubl'x coB"aec'r)'ablx npoel<TnX,

ocynlecTlsAHeM),"x t]'a}<olV4 MeN<AyHapoAHoS8 o])re]na3azl:"ept, !<eK

OPI"al･M3alllaSI SI<OliOMX"tle¢KOblY COAen,C･1iBMIe )d Pa3BldTrllO, a Ta!<>}<e B
paMKax Ellpo"e)lcKor'o coo6llaectrBa, )3 I<o'ropblx colsea'cxlae

Cl'leZXIIeAI4C}l'hJ rVO"<e MOI,Ala 6bi' j:1')I･Il･IS]'1'b Yi･IaClilae,

     C SIIIOHC}"IMId }laYL}ll'blMX,) 1di SIPOMbllllAeMllblM;l O}1)1'allll3Cl].SMSIMM

6AE}I'OAal)fi SIIIO}I,Cl<OMy airOMIIe-npo)ytlilMAelll･IoMY q)O])YMY BO'1" YN<e B

Tetie)l;ae MHOIH;4X AeT ISeAe7'CH 11AOAOTBOI)llOe COTIiYAHMtlCIC'ti)30 B
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o6AacT]a oi;epr'eTia!-]eci<iax peai<'ropo)'i, 6e3onac)ioe'i')d A9C,

PaAIIOaKTIIBHbrX O'JhXOAOB, Ml)g liaAeeMCS! I-Ia P.acuMPellMe II

YMY6AeHlle Haule;re. AByc'rOpomlal･o cofrpyAHtrazroc'ma 'c･SInoH:aei, B

T'oM gM¢Ae ]a B SEce}"pMmiecKel"d o6Aac,md, AAs s'rOro eCTb IIce
oc:)lopajnas!, necl<oAlpl<y Me)xAyllapoAHas cneuMaAId3al;la" ra

KoonepMpoBamiG npole3BoAcnBa - sq)q,)exTMmv)u"a c"oco6 oeBoemasi
cb13peMellHbrx ll'exHoAorllth M 1)elirellzlfi 3aAatL3, q)m"aHcwpoBa!llae

xoTopblx 3aTpyAuli,)'eAb)xo oAHoMy rocyAapcfrBy`
     TaK, iiaT;PIaMeP, peaA143ylo"rcfi jlpoeK')ibl E13ponetic}<oro 5blc'i'poro

peaK'rQpa, Mex<AyHapoAI!o},o s)<cnep)aMei-ltraAbllo)'o TepMeflAepHoro

1)ea;<'repa,,Kal< cAeAyeT :ct3 Moero Ao!<AaAa, coBeTcl<:eM cueunaAaactraM

eCiTb tlTO BHe¢TM B l<a!leC;TBe Bl<AaAa B TaKYIe 1<OO:TePal,IMO 1di
co`rpyAmdtiec:'rBo, Y)Ke rQ}loplffAocb o "})oel,<rrax peal<`ropoB cpeAlle)"a

MovpiocTla 500 14 600 MBT, a7,oMjiblx c･raN!p"va TQImoc]la6"<emcrs

KO'1'OPI,)le,,nO TIa;,UeMY MIIelllilO, MOrAZd 6In) Zll)eAC'1iaBA"'}'b MHilke])eC AAfl

llel<Qt:hOPb!X Ctl,iPall M Mbl 6brA;d 61,1 poTOBbl O}<a3aTh COAethC'j'B;de B MX

c;pol)y>}<el{MM, B 'l''oM LIxdeAG ld c y:lacil･laeM 13 1<auec:Tse )'la})'THc)po13

APYMX KPYnllhlX PeaKTOPOCTPe3aTeAl)}lblX (1)141)M,

     Al)YISIaM Ba)}<HbrM SAeMeHtrOM HaHlel-O YLIaC,1,Msu B Men<AYI"al)OA)IOM

col'pyA:"atlec'rBe z{ xoonepaz;ml HBAsletrcfl "peAocTaTsAel･me ycAyr B
06AaCliM "Ael>}iOrO TOIJAMBHO!iO IIM<A,a, AO HeAaBHe),O BI)eMeHld ]'} OU70ia

06A,aCTr4 }laMM eKa3brBaAJ4Cb TOA,bl<Q YCAYI'M 1'10 060;iall.;eHIdlO, Aa

TTI)Oja3BOAC:'l'BO TOIIAM3a AA" A:)C;, 11QCt;･1)OelllllstX C nOMO}.UblO

COBe')'CKoro CoTo3a, l'leAaBIIo IIama crrpaua BbTurAa }la M14pOBOI'd

PbrMOK '1'aK7Ke Xd C III)eAAO"Ce]1-]]UeM O J'1)')OAa>Ke 111>lal)OAHOr'O Ia

O{i50!ia)X;ellllOlie YI)aHa, YtlliT),,IBbraSi li36NfPONIHOCTb rvlOzaIIOCItl'eza HEillilnX

ilPeli3BOACTSB, Mbr 3aMHTel)eCOI)a311il ll 3Hatllltl'eAl,H,OM 06Va7eMe YXSaCTId"･

Ha P'rOM PI,JHI<e, I)eaAM3Y" KEIK r'10TeHZXMaA IIPOia3UOAC7iBellMj)X

MC)Iikl÷OeTell, Tal<-ld I:Iax)ila "epeAo)'sl,,:e 7,exlloAOriigII 11ePepa6oll<)e M

M3BAetlellleH YPa)la,

     B nepwoA 1991-1995 roAoB Haiim BoBMo}xnoeiria iio npoAa"<e

YPa}aa Tla BELIeM)ieM Pblid;1<e CO¢riUBAHieT Me HII"<e 5 ,1,hlCSIKI TOI:Il･1 Tl

)'OA IIP;dPOAI"OlnO YI)alia M BIaAe 3al<I4Cld-Ol<MCSd,

     npla yBeAleueluaxa cnpoca Ha ypaH na,MIEpo}goM pbrm<e Mbl
eMo>l<eM yzaseAIag14Tb Ma),I,lxd npeAAoN<eHzd", 06J,rvae 3al:ac},)I yl)al･l'a }3･

CC:(:P, rlO Aalill)))M TeOAOrOPa3BeAI<W, ]la Cer･OAH"llilll"ii AeHb

Or,leliMtsalOTcfl B･2 MAII, ti'oHH, rlp;atleM 735 7ihlc, 'rollH Id3 HWx cO

(:To:a)aoc:frbio Ao6hrxna Me)aee 60 AoAAepois CL)IA 3a 1 Kr ypaHa,

     Uel･I'j'PIdq)YN<lla" '1'eXHOAOI,1di" Pa3AeAelS'Id5i ;1307'OII'OiS YPEilla,

MMelou;BslC:s B CCCP, no3BoAfieT "peAAo>}<wrb ldlloc'rPal･IHblM

)lc'II)T!le})aM, 1"ap"Ay c AoA,1ioc;poxj)･sblMII c!xeAl<c)MM, KpaTI<ocpozlHble

KOII')Sl)aKTb), a ls CAYLIae･lle06XOAIIMOCTII ,- ><OlltZil)al<TJ,:･Ha OA)aY

110CtraBi<Y, llPOIseAellllble MCIII)ldzUl･l14" nOAtl,BePIXIdAld jlP!eJ'OAHOC`Pl)

tKe}iTplaq)yn<IIoii qiexl"oAorn),o AAsl o6o],alixe)ildil })el'eH;iplapoBaHHoro

YPaHa )4 TIPO]{3BOAC'1}J3a i)POAYI"TCI, 11PM'OAItOI'O AAfl n})OM3BOAC']']Sa

rroHA;dBa`,
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     Co)seTcK4i"E Colo3 oTz<p:)!T B IIaeToslMxee BpoM" AA" AeAoBol'e

CDTPYAM6geCTBa B 06AaCTM MMPHOX'O ldCZIOAIS3eBaHldH a'J'OMIiOI"a 9)IePMIa

cO 13CeM;4 C'1'PallaM14 va Me>KAYZIaPOAHbrMII OPI･aHM3allMSIMM, M;')I

y6e)KAenbr, vTo To2tbKo couMectnlbrti nozlcK rly･re;Ui pa3Bn'uaH

B3al"MOBI)lrOAHOTO CO'1'PYAMElleCTBa,, ,1,aKEaX, Kal< ]IPeMSilHIAe}IHast

Koonepa LIifi r4 coBMecTI･!oe npeAnpmi)acMaTeAbcx'Bo, a Tal<)xe

AByctropoHee s}<oHoMMuecKee, 1'e Haytn{o･-ll･exrlllNieel<oe eo'rpyAlmtiec'1'Bo,
6YAY'X' <ll10CQ6CtliBOBaTI) AaAbHei"dllleMY llal<OT}h,eHMIO 3Iialllll"4 B 06AaC)Tje

flAel)lt!OM q)Zd3HKIa 14 nl)aK7,IaNSeCl<OMY leX TII)laMelleHMIO,
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THE PRESENT AND THE FUTURE OF NUCLEAR

          AND INDUSTRY IN THE USSR
ENERGY

V.F.KONOVALOV

 Nuclear energy in the USSR is laying an important

 role in spite of its relatively small fraction in the present

 day overall power production. First o{ all the input of

 nuclear energy in the power production for industrially

 developed regions of the country is considerable and

 equals 33.1% for the North-West integrated power

 system, 22.7% for the Ukrainian one, 21.7% for the

 Central, and 16.7% for the the Volga region, At the

 same time i{ one considers the entire number of nuclear

' power units in operaiion in the USSR and their total

 power, then the USSR is the third in the world after the

 USA and France.

As of January 1, 1991, 15 nuclear power plants (NPPs)

had 46 units in operation with toial power of 36 560

MW (e). In 1990 they produced 211.5 billion KWh of

electricity, i.e. 12.5% of all the electricity generated in

the USSR.

Speaking about electricify production in general one

should say that almost 70% of it is produced by fossil
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fuel plants on coal, oil or gas and about 18% by hydro

power stations. .

When analyzing the near term prospects of power

industry in the USSR it should be mentioned that in the

European part oHhe USSR one can hardly expecf

significant increase in power production by thermal

power piants (TPPs) using coal. Already at presenHhe

average distance for fuel transportation from the East to

central regions and the Urals is about 4 thousand

kilometers and fuel makes up to 40% of all the cargo. At

the same time ecological burden ofthe coal plants and

high capital investments to reduce it down to acceptable

level in densely populated European part of the USSR

make coal plants non competitive in this region.

The cost of o" production by 2000 is expected to

increase by 1.5--1.8 times and by 2010 - by 2-2.5 times

due to its limited amount in the developed oil fields.

Thus in the coming years the use of oil products as fuel

for boilers will become economically unjustified.

Surely the availebility of big natural gas resources gives

ihe Soviet Union a unique advanfage over other

industrially developed countries of the world. It is

evident that in the coming 30--40 years the power plants

and boiler houses using netural gas mey be really

considered as an alternative to NPP and TPP in fhe

European part of the country.

ln this case it should also be taken into account that the
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average distance for gas transportation increased from

530 km in 1956-60 to 2400ikm af presenf, and fhe

tendency remains.

Thus, from the point of view of national economy

priority in development of nuclear power in the European

part of the USSR appears to be justified.

H should be remembered that the development of fuel

and power production complex must pursue noi only

economic, but ecological requirements and should be

socially acceptable for the respective regions and the

society as a whole.

The use of fossil fuel in power industry is accompanied

by significant releases (discharges) of contaminants in the

environment and this leads to well known consequences

not only for the localities or regions, but for fhe whole

'worid. The global influence includes the change in the

thermal belance of the earth due to carbon dioxide and

dust.

Nuclear power is free from several drawbacks of the

fossil fuel power industry, such as aerosols and

irreversible consumption of oxygen from atmosphere.

There are no toxic chemicals and uranium fission reaction

require no oxygen. The radioactive contamination of the

environment and possible exposure for the populafion

during normal operation of the NPP are much Iower than

the sanitary and hygienic limits.
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Thus, the conclusion is that both from economic and･

ecological point of view it is necessary to use and

develop nuclear power in the USSR and especially in its

European part.

The right understanding of the present state of nuclear

power and supporting industry in the USSR as well as the

prospects of their development is possible, if we briefly

consider the historical aspects.

lt is known that by the end of the 60s the USSR had

accomplished wide scientific program of developing the

most optimel for the country types of power reactors,

which were capable of producing electricity on a big

industrial scale. Two types of reactors formed the basis

of the Soviet nuciear power' industry. One of the

reactors was a well known pressurized water reactor,

'whichwasfirstusedbynuclearstatestopower X

submarines. The other type was an original Soviet design

of fhe graphite-moderated reactor which is similar to

commercial reactors, utilized by some countries for

plutonium production. It should be noted that the

selection of the second reactor concept for the

development of power indusiry was based on the

difficulties in Iarge scale production of heavy power--

generating equipment, particularly vessels for water type

reactors.

The industry supporting the nuclear fuel cycle was

formed in this country for defense purposes and was
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well developed to include mi'ning and processing of

natural･ uranium, production of hexafluoride and

separation of uranium isotopes, production of fuel

assemblies, radio-chemical reprocessing of spent fuel.

Before the Chernobyl accident the need for predominant

development of nuclear power was of little doubt to the

majority.

The Sovief power generation program was made public

in the beginning of the 80s and provided for:

-- rapid growth of nuclear power so that by 2000 the

combined capacity of all NPPs would be up to 190 OOO

MW and the total electricity generated by nuclear

reactors 11OO billion KWh out of the total production in

the country equal to 2700 million AAWh;

- principal expansion of nuclear power application for

areas of industrial and district heating;

- dynamic development of fast breeder reactors with the

purpose to provide nuclear power with the fuel for a

long period oHime;

- development of low--power nuclear facilities for remote

and almost inaccessible regions, as well as for merchant

nuclear fleet'.

On the basis of this program the country started to
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renew the equipment and develop new capacities for

supporting industry.

The commissioning of the biggest in the USSR heavy

machine- buiiding plant at Volgodonsk (ATTOMMASH)

was one of the examples of realization of the program.

This industrial enterprise was provided with all the

necessary equipment for the production of highly

sophisticated equipment weighing up to 600 tons.

Following the program and proceeding from the optimal

production volumes and time, required to organize such

production, there was a respeciive growth in the

capaciiies and number of enterprises of the fuel cycle.

 Thus by the middle of the 80s a well developed

 infrastructure oHhe nuclbar power and industry was

 esfablished in the country, As a result in 1981-85 17

'power units with total capacity of 15 800 MW were

 commissioned. At that time the Soviet Union developed

 and brought to commercial level the biggest (1500 MW)

 power unit in the world with RBAAK--1500 reactor. Work

 has started on fhe first units of district heating nudear

 plants (DHNP).

The Chernobyl accident has brought considerable

changes in nudear power production program oHhe

USSR. The society sterted to acfively oppose further

development of nuclear power and even operafion of

the existing NPPs.
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The first result oHhe negative approach was drastic cut

in the plans o{ introducing new power production

capacities. Recently, 100 OOO AAW of nuclear power

plants were abandoned at different stages of design or

construction. Soon after the earthquake in Armenia the

Armenian NPP was shut down.

But it should be noted that Iately in a number of regions

one can see a tendency towards understanding of the

need for nuclear power and especially among people

with influence on decision making. Judging by thaf good

reasoning should win. As an example, the decisions of

the Soviefs of people's deputies in Voronezh, Kursk,

Murmansk, Chelyabinsk, Semipalatinsk, Chimkent and

Eastern Kazahstan regions favoured the construction of

new power units ( more than 12 OOO AAW in total).

Naturally, the changes taking place in the country

introduced corrections into power production program

making it real to instal 7000 MW of power for the

period 1991-1995 and 12600 MW during the next five-

year period. In this case by 2000 fhe totai installed

power of the NPPs in the country will amount to 57 OOO

MW without taking into account decommissioning. For

the period after 2000 the predicted increase in the rate

of construction is such, that by 201O growth in the

installed power shail be 150 OOO-200 OOO MW with due

account for decommissioning of units which exceeded

the service Iife. The final decisions are not yet taken.

They will be reflected in fhe new nafional nuclear power
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program with due account for the necessity of

encreasing installed power in the national infegrated

power system, decommissioning of units with exceeded

their service life, and structural changes in the national

economy.

                                    'The construction of the NPPs in the coming ten years will

be on the basis of VVER-1OOO reactors having enhanced

safety performances. The technical findings of the project

will be to the maximum possible extent introduced in the

NPPs in operation or under construction.

After 2000 the NPPs under construction shall have

commercial units of new generation, having enhanced

safety (type VVER-92, VVER-･500, VPBER-600 and FBR)

which will be realized by 2000 on the basis of previous

designs and 30 years of experience in the {ield of nuclear

power.
d

Thus, two important stages may be marked in the

strategy of nuclear power development meeting the

requirements of ecceptable risk :

- 1990-2000 thay be considered a "renovation" stage

with infroduction of new units with enhanced safety, and

low rate of increase in the total power production by

nuclear. This should be a period of extensive R6cD to

form scientific and design basis for future intensive

development of nuclear power.

-･
 2000-201O is the stage/ of dynamic increase of power
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production on the basis of the new generation of units

having better economic features and enhanced safety.

Due fo the fact that the first stage is characterized by

insignificant increase in the overall power generation by

NPPs the supporting nuclear industry of the USSR, which

was developed to realize the above mentioned power

production program, at present has fundamental

reserves.

So, ihere is a possibility to modernize a number of

production enterprises in the nuclear fuel cycle and

switch over to new iechnologies, ensuring better

environment protection and more complete use of

uranium ores. The present Soviet technology allows

segregation of byproducts, such as molybdenum,

rhenium, scandium, vanadium, gold, rear earth and

valuable elements.

oth er

Progressive method of underground leaching is being

widely introduced in uranium mining. This new method

allows to mine the reserves of depleted uranium ores at

different depths and in complicated rock conditions.

Plans are to produce by 1995 up io 40-50% of uranium

by this method. Taking into account previously

accumulated resources of uranium ore the amount of the

available raw material allows us to ensure supply for

NPPs of the fotal power of about 1OO OOO MW including

the existing capacities for separafion of uranium

isotopes. M is worth mentioning that separation process

in the USSR is based on the use of gas centrifuges.
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ln fhe USSR there has been adopted the closed nuclear

fuel cyde concept envisaging the reprocession of spent

fuel. This method ensures complex use of valuable

components and getting the fewest amount of wastes

for final disposal. A plant for reprocessing spent fuel has

been put into service in our country, the second one is

being constructed. The national experience has proved

economic feasibility of fhe chosen concept.

The second stage in nuclear power development in the

USSR is fied up with new generation of reactors and

power plants which will be the logical continuation in the

development of Soviet reactors designs fully realizing the

experience and using technical means of "accident

management". Once the present day safety concepts are

in action probability of severe damage of the core is not

over 10-6 per reactor-year.

r
i

According to Soviet experts the ideology of enhanced

reactor safety incorporates the following postulaies:

  - succesion of the nuclear power programs and concepts

  ensuring safety;

' -inherentselfprotectionofthereactors(dueto
  inherent negative feedbacks in the core);

- primary use of passive means of protection and

emergency cooling, requiring no external energy or

operafor actions;
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- required redundancy of protection and cooling means;

- representative justification of the sufficiency of the

designed protective barriers for possibie radioactive

products releases in maximum design-base and

hypothetical ( physically possible) accidents;

- availability of information backup and protection from

operator errors.

The above principles were realized in designing ACT-500

district heafing nuclear plants (DHNP), which allowed to

Iocate them close to the boundaries of such cities like

Voronezh and Nizhny Novgorod.

IAEA experts mission studied the design of ACT for

Nizhny Novgorod and the construction actMties there

and confirmed high level of ACT-500 safety, novelty and

soundness of the technical solutions,

The next important aspecf in ensuring realizaiion of the

second siage of nuclear power deveiopment is the

solution to nuclear waste management problem.

The related national technical policy developed in our

country is now under consideration. The policy provides

for comprehensive solution oHhe problem of nuclear

waste for the operating NPPs, the NPPs under

construction and at fhe design stage. It establishes the

norms for amount of produced nuclear wasfe,
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procedures o"heir collection, logging and accounting,

transportation, temporary storage, preparation for long

term storage and final disposal with reliable isolation of

the waste from biosphere. .

The biggest amount comes from low- and medium-level

wastes. And still for this types of waste there are no

principal problems neither in the process nor in the

economy. The technology, adopted in the USSR, as well

as in other countries reduces the volume of such waste

by evaporation, compression, burning different sorts of

wastes and their solidification ( cementing or bitumizing)

with rather low degree of leaching - not more than 1O-3

-1O-4 g/cm2 per day. We have a well developed

technology for disposing of such a waste in isolated

near-surface or shallow storages, which ensure isolaiion

of radioactivity from the ecological system.

1

The main and the most complicated maHer in practical

handling of nuclear waste is handling high-level nuclear

waste. The situation with such waste is different for

different countries having nudear power and depends on

the approach selected for reprocessing nuclear fuel.

ln the USSR use is made of the process of vitrificetion for

high-level waste and work is carried out on the use of

other matrices ( mineral-Iike and man made minerals) for

inclusion of radioactive waste after extraction of uranium

and plutonium oui of the products of radioactive

treatment. The vitrification technology is proved by pilof
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facility and starting from this year we plan to use it

continuously.

Taking into accoun"hat high-ievel waste management

involves dealing with radionuclides having half-life more

than tens of thousands of years the Soviet scientists are

developing methods of fractionation to separate such

radionuclides from the main mass of fission products

having half-life of several tens of years, and their

subsequent solidification. It is possible to use many

isotopes, contained in high-level waste, in national

economy and develop appropriate storages for each

fraction. In this case the fractions of solidified wasfe with

Sr--90, Cs-137, rare earth elements and other fission

products with half-life of 30 years may be reliably

stored. The fraction of long-lived radioactive elements,

requiring tens and hundreds of thousands of years for

their decay, may also be stored in depositories with the

possibility to retrieve them, if necessary. One of the

important variant of radioactive waste management is

their transmutation. On the other hand, the development

of fast breeder reactors and using them for burning

actinides is surely of interest both from the point of

view of waste handiing and for national eleclricity

generation program. Such work is carried out in the

Soviet Union.

The issue of decommissioning is closely related to the

problem of nuclear waste.

The main trend of research is the development of a
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technoiogy and a plan of decommissioning for individual

NPPs and generalization of the obtained technical and

economic results.

This should give proven recommendations on how to

optimize the components and constructions, and

subsequently use buildings and strucfures in their pimary

role. Nuclear power plants should be operated to full

extent of the main equipment design service life

provided appropriate measures are underiaken to

enhance safety (with regular monitoring of their state).

The reactors or power plants should not be just

decommissioned or shut down but reconstrucfed in such

a way as fo permiMheir futher use within the formed

infrastructure.

   Modern NPPs were designed without due concern

about their decommissioning. This problem is now being

addressed in the USSR. In order to make the problem

easy and reduce the number of units to be

decommissioned at the same time there work is carried

out to extend the service life oHhe main equipment. For

example, successful annealing oHhe pressurized water

reactor vessels is done in the USSR.

AII the above Ieads to a conclusion, that wide

introduction of nuclear power in the USSR should be

accompanied by the solution of a number of technical

problems which are to a great extent similar to those in

other countries.

With this in view it is exceptionally important to have
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worldwide cooperation. joint efforts in working at big

projects and solving common problems have already

being tried in the world. One o"he examples is the

IAEA which is an important and competent organization

actively promoting research and development e{forts in

different fields of science and technology, and solving

polifical problems fo support peaceful use of nuclear

power.

lt is hard to enumerate all the programs where Sovief

scientists parficipate. Some examples are: reactor

components and systems, nuclear fuel technology,

speni fuel handling, man-machine interaction in nuclear

power, probabalistic risk assessment, public information,

Soviet experts togefher with fhe experts of Finland and

Sweden monitor the contamination of the Baltic Sea.

Other issues directly linked to the above are the

problems of recovery o"erritories contaminated as a

resulf of previous activities and due to such accidents as

the Chernobyl and Kyshtym accidents. Even simple

exchange of information on the experience in mitigafing

the consequences of such accidents, to our opinion, is

very {ruitful. if should be noted that lnternational

Chernobyl Center started to function under the auspices

of the IAEA, deveiopment of joint Soviet-ltalian complex

dynamic programs for reactor calculations helped to

understand better the reasons for Chernobyl accident

and the important aspects of nuclear power safety in

general; cooperation with Canada on channel-type

nuclear reactors; with Sweden on boiling water reactors

T-2-15



and, finally, a unique opportunity to make direct

comparison of safety assesments bofh in the USSR and

abroad which is now possible due to introduction of

powerfull computer (Syber), delivered to the USSR as a

resulf of agreement between the Presidents of the USA

and the USSR

Due to the efforts of Japan Atomic lndustrial Forum we

are fruiffully cooperating for a number of years by now

with the scientific and industrial organizations of japan in

the field of power reactors, safety of NPPs, bilateral

seminars on problems of extending service life, reliability

of fuel and structural elements of the power generation

reactors and radioactive waste management. We hope

to expand and make more profound our bilateral

cooperation with japan including cooperation on

commercial basis. There are all the good reasons for this

since the internationai specialization and cooperation in

industrial spheres are the most effective meens of

mastering modern technologies and solving tasks which

are hard to finance by one state.

For example, this is used to realize the project of

European fast breeder reactor and ITER project. As you

may see from my presentation the Soviet scientists may

well contribute to such cooperation and collaboration.I

have mentioned already the reactors of medium power

(500 and 600 MW) and district heatjng nuclear plants

which may be of interest to a number of countries,

An importanf element of our internaiional cooperation is
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services in nuclear fuel cycle. Up tilHately we were

offering only uranium enrichment services and fabricated

fuel for the NPPs constructed with the help of the USSR.

Recently our country offered natural and enriched

uranium to the world market. Taking into accounf

excessive capacities of our factories we are interested in

substantial participation for a long period in this market,

realizing the potential of our industry and our advanced

processes off uranium extracfion and processing.

For the period of 1991-95 our capabiMies of selling

uranium to the world market are at least 5 thousand tons

of natural uranium per year in the form of peroxide.

With the increase in demand for uranium in the world

markef we may increase our offers. The reserves of

uranium in the USSR ac6ording to geological surveys at

present are estimated at 2 million tons (735 thousand

tons may be mined at a cost iess than 60 US doilars per

kilogram of uranium).

Centrifugal separation technology for uranium isotopes

allows us to offer to our foreign partners apart from long

term contracts also short ierm contracts and contracts for

one supply. The tests proved that it is possible to use

centrifugal process for enrichment of regenerated

uranium and fo produce product suitable for fuel

manufacturing.

At present the Soviet Union is open for business

cooperation with ofher countries and international
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organizations in the field of peaceful use of nuclear

power. We are convinced that only mufually beneficial

joint efforfs in search of ways to develop international

cooperation - such as industrial cooperation and joint

venturous- and bilateral commercial and scientific

cooperation will favour further accumulation of

knowledge in the field of nuclear physics and its practical

application.

f
i
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N TH . XPE TATXONS FOR NU bEAR P ER

UnSeea State En T p xi - ThB Role e iT
     : waula "ke eo teke ehig oppoxtimity to thank the Jtipaness

                                              '
AtomSc :naugt=ial Fexum fox inviting me tp discusg the xoXe ot

nueZear engrgy in Unitea States enexgy poXiey.

                           '                                '
                            '                      '

              ･ Yn!±pmmugsugUg
, keVmesta=tbysayingthaeSnaulyi989,whenP=asieent
Bugh di=eeted the $ecretery ef Energ:r AamixaX Wetking to deveXop

a NatienaX Energy St=etegy, he xequegtea an eppreeeh that

belencea -- in the PscegrdenVs pwR wexas, "Our inoveasSng neecl
                                         '
fer energy et xeegenabXe p=iaes, our eommitmene to a saSer,

heaXthisr gnvixenrnant, aux ebMgaeion to giaintaXn an eeenomy that

is seirond to nene, anct our goaZ to nceduce xelianee on Snseeu#e

energy g"ppMes`"
                                   '
     At the tii"e, oE course, things Xooked pretty geee, OiZ

prices hed been Xow stor soms tiiue and genex6::y there wag noe

much coneexn througheut the United Stete3 about ene=gy. The

events Sn ehe PergSen Gulf have quSckiy breughe tehet to an esnd,

     The U.S. Department ef Energy has aompZstea the tegk ef

deveioping #he NatSoneX EneTgy Strategy -- in Deagmber we

subnttted to the eebinet end the presidene a gexies of eptiength

The eptions were basad on in£orcmatSon gathexea duxtng an

sMtensXve pubMc heaxing pxecess (which had euZmSnated Sn the
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zntexim Report pS the Neciongl,Energy Strqtegy Sn June, 1990), es

weu ag a comprahengive enalysis phase.' And we have･ftntshed the

ptnal serategy aeveZopment. The StTategy was issuea in Febxuexy,

::fa:MZ::TentSng iegiSZeVXon weu sent po the u.s. congress en

                  t tttt ..t.t.t ltt

           .,TheRoleef xEne=. . ,                                                    t tt
     X wouva now Mke to tuxn to the subject ef nucXeer energy ±n

the aentext of VnStea Seates energy peXicy. We in the Stetes axe

near a cxitieel Jungture for nucXeax energy. Z arn eptSmistic

about SCs futuTe, and X beZieve th&t both pub#e eeaepeanc;e end

:he use ef nucXeeT enexgy wSZZ gxow in the Untted Steees.

     Amexicen pubXie actSVuae' toward nucXeer enexgy is begthning

to eurn axouna, A GalXup peXZ conducted in X99e £ound that 78

peraent of AmoxieennB eheught that nualear enescgy sheuid play a

roie in xtteeting our Naeion's futuTe eXeot=iatcy needs. Thie'weg

aongigtent with the Snfoymazaon gathered aux±ng tlle pub:ie .

heaTingg pxeaessg pxiex Ce ℃he aune, 3990 Xnte=im Repoxt. A Jerge

portien ot the pub"a eommented on the impextance ef keeping ehe

nUevZaex optSon epen. Now that the conSXSat in the PexsSen Guif

hag bxought horne the tundanesntuZ Srnpextanoe ef e geauxe energy

suppZy, X expee℃ ehae Americ&n pubXie aeeitude wSZi be even rnore

fievexabie.
                      '
     Thg NaCionai Energy Stuategy identSSiea feur goals reXeeea

to nucZeax ene=gy ip the Unitea Staees, They a:e:
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     b mesntainingekactSngstanderaBeSsafetySn
          aesSgnendopexetSons ... .
                                                   t/                          '     - demonsttatingthecapabt"tytedisposeof
          gpent fuei end radioactive weste in an
          acreeptable manne=e

     e. SrnprovingthepTeaictabiUtyandefCiciency
          of the regulat±on end IScensing preaessr ana

     - eZimZnatingbar=ierstoefEia±enCanacost-          eftective operetion. .

The Deparctment o£ EneTgy has a numbe= o£ progTeras undexwey to

meet Chese goels, whioh ttTe ootapiemeneary to thG Nuelear Fewex

eversight Committee's StTategio Plan goal of having e new nuc:eerc

power pXant eperatSonal in the unSeea Stetes by ths year 200e. z

wouXd :ike to spena a few minuteg discussSng these wiCh yeu.
                                                '                            '

                      EgSsux.sz:-S:mo!:a±!!i!s;
    a
     The tSxgt geel, sefety ot opsTatSens, oon£ixms our belief

that :he key te =esto=Sng the publids confidence in nuaXeex'

eneTgy is a cvntinuea reao=d o£ sefety in the operae±on of

nucXeer poWeT plants. Simply put, human perfotmenae, both Sn

menagernent and eperetions, is aTitteal "o malntaining our e=ack

xecora of nueiear safecy. RtsSng publie expeetations tox sefety

are suah thet we must cOntinually 6entve te atte±n higher Zevel$

et perfoxrnence,

     TheBe expeaeationg toueh both our ±nse±tuti6' ns es wex: as

nucleer teahnelogy. z baXSsve thet the publie expeatatiens ef'

and rege=vationB ebout a teehnelogy suah as nucXee= ene=gy are
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based iaXgeiy upon e cynicel, pessimistie view ot teohnolegteei

snstttueSong.'ThigviewpervadestheUnteedStates. By - '･

operating pZants sately, we wtXl be builaing pub"c cenCiaenee in

oux instStutions, as wsll eg in eur teahnoiegy. '

     FoT ouT pa=t at the Dspertuent oE Ensrgy, we axe tnevtng

aggregsively to ensuTe that ou= own fact"ties ere operated wSth

enbancea ettentton to satety, environmeneel p=oteotSen ana

exaellenoe in eperetiens. Admtxal Watkins has maae thSs e
pTioTity and hab taken meny inttiatsves to improve the

pertormance oS the Pepartnient and to demonstrete epenhess Sn

aeaXing wSth Vhe pub"c. Thege initiatives sheuZd heZp restere

pubUc {onSidence Sn Departmant of EneTgy operetieng.

     eur sefety etfertg aTe tnternational in scopet as well, Zn

Septembex X9B9 Adntrei Watkins pToposed thet thB UnXted States

ana the Seviet Vnion enter into a eooperative eSto=t te eneeurage
impr'ovement Sn operating pxaetices, which is the most pTaotieal,

                                                           'neex eerm way to enhance nuc16ar powet plent saSety in thet

oeuntxy. The Xngtitute ibr NucXear Powe= Opexatiens in ehe

Unscea Seetes heg Joinea with us in thiB endeavo=. The Seviet

response has been ve=y pgsSeive, and consiaereble woxk by beth

gSaeg has begun to txansZate thB joint effpxt into effeeeive

aatSon.

                                         '
                   Ns}sL::ilLanEgnsU;N.S;!pmxt :iii

     Returntng new Ce ou= domsstia SnitiatSves, the Departinent ef

Energy suppoxtg e progrem to sxtend ehe Mfe of the mere than 100
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reactexg ourrentXy opexattng tn the, Vnttea States. These-p;entg

exe liceneed fo= an'a=bitxa=y･40 yaezs. Tp･le}ad ･the way, we are

co-£unding a."aense renewaZ aemonstretSon pxegxam wieb UnSted

Stetes utiZSties unae= whieh we .hope ee obtain ･NucleaT Regulatery

                                          'eommSsgien app=evaZ by X993 of a 20-yeer Meense extensS6n for

CwopXents. -,'.i,'-.- -･.･･ ･..i･...
     The Depa=tment eS EneTgy also has,a aegt-she=ing pxeg=am Vo

demengtxate ehe nuclea= plant gtanderaSzetten ena licensXng

pxoaegg. Whe obJecr:ive Ss to'ebtaSp Vntted States Nueiear'
                              'Reguletexy eommSggien crer:ifieatSon of twe evolutinnaty Aavaneed
       'bight Water Reaaeox aesSgns ana Wo sSmplified r"ict-size aaveneed

                                                            '
lightwate=reaotorsempZoyingpassivesefety£eatuxesand .
rnoduXar congtxuGtion, Whege advanced desSgns, which reiy en

neVuxal phenemena guoh es the chauactexistics ot mete=ieXsr

gxavSty, o= natuxeX eixeutetSon te prQviae saSBty. rather then

     iengin$e=ea systems, $heuld Xnexeese the XXkeXShooa ef both pub"cr

and invgstet eneceptanee oS new nugXear powexpZants. Our'  geeX is

to demonstxece aextiSicatSon and standerdizatien e£ fit Zeast one
                                                 .                      'Advanced Mght Water Reaecox by Z995, providing the basis for the

next genexation of nucleax powexpients. We ere pXensed eo gee

ehae Americen tnduBtry intexege in guppoxt of th±s pregxava geems

                                  'te bg devaloping. '
     Fu=thex, we axe suppoxting the develepmene end pessible

eertificatSon eeriy ,in ehe next century ef the Advanced Liguia

Metel Reaetox ana the MoauXex High Ternpexature Ga$-eeeied Reactex

pZent degtgng.
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   , Wq eiso ,plen to agmonsVxq:e ehe,Nyclea= Regulete=y , ,

comptssien's ea,rly-site epp=ova,Z l...i.qensXng,proee$st V.hreugb e

eest--sharing arxangement with the pxtv4te seetor, by obteintng

ttorn the Nualear Regula"exy Cornrnissien .an. EaT4y,Stte ?eT:"it by

:gg4. Thts acqvity wili cemplernent the aesign aertifiaav:6n

aemonsexation and wSli be a mejor step in gaining utiXity ,ana

snvestox eon£idenee Sn the Ueensing ptoeegg.

                                   '                              . ttt                                '
                    Nualeex Waste Mana oment
                  '
     The seaond goaZ, that of xesolySng the nucXear weste

rnenagement igsue, ig cxitieaX te ehe xev±ta"zation oS nugZeer

powe= Sn the Vnited Steteg. $ignSfieent pxogTess muSt be made

befoxe Amexicen veUXeSeg, end mpxe Smportantly, the ArnerSa6n

pubXicwiXibewaXJingtosuppext,nueXeerenergy. .

     The DepBxtrnent ef Energy ts fineXly beginning to move

fexbee=a te xesoXvg the nucXeax waste menagernent isgue-

SigntSteitnt pregre$g eowe=d deveiepSng a redioectSve was"e

menegemene rvyseam ghtiuldi bs made by 1995. Kay mUeecenes include

che=ec}te=izecSon ost a sSte fQ= a weste =eposStery end pttegxess on

sttg geZeetien to= a Monitorea RetrisvabZe Storage Faailtty.
                                                            '
Megeing these mSZestoneg is very Srnpo=rant eo give both utiZ±ties

eend thgir gtate putoXSc ut±1±ty cetuntggtons cenSXaence ehat the

Depaxtment ef,EneTgy wXXX be abie te aacept $pent nueleer fuei.
                                                               '          '
     On e finat nota rsZatea to nucieer wasee mariagement, e Zong-

eerm eentxibutien to the radSoactSve weste mehege:"ent gysdem mey

be mede by a new =eaetor and tuel cyaZe cencept undex
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development. The Advelnaea LSquSd MetaZ Reaetet, wh:oh useS the

:ntegral Fast RettvtoT tuel ayale, has the capab"±t;r tb aonsume
xong-ziv6at txensurenic aettnides such as piutvntum,''neptunium

and emertcium in spent tuel. Xf thig. Vechnology een be ,

eeonor"ieally depXeyed, it has the petenttal to make long-term

inpTovenents in the Taaieaettve wagte Tn6nag8nent system. ' '

                      S$sas;u;1!eesurR! paSg,gg!i

     The thSrd goaX identifiea in the Stretegy, that of
                        '
Smprevenent of ehe reguletoTy pToeess, wouid aramatiaaUy enhenoe

the aetraetiveness of nuciear poweT in the Vntted States. Pubiie

inter"st Sn a sound ens=gy future xequ#e$ e preeess whieh

                       'perrnits eompZetea and ope=etionaX nuclear powe= plants te be

permtttea te proauee eZeevricity, and not be aeXeyed untSl es

Jengthy and unbounded heaTing and eppeei pxocess is eornpieeed.
    fi
:n the pest, the nucXeex Ueensing pz'eeess tn AmexSae hee been

abused by an aeUvist ntneTSty who has learned to use preeectuxel

means to xeopen tssueg aiTeady re$olSred ox Taise issueB ef "Ctle

ox ne se£ety stgniflcance, causing aBlay in the operatten eS tt

eongtruetea pZant.

     The Nualear Reguletoxy eoinrnigston toek a majex step iorvverel

tn tssuing a LSeensing Retorm Rule. The rule is a gubstantXel

Smprovemene ovex ehe p=evtous ISeen$ing pxocess and eouZd

signifieantXy eut nucXeer constTuotion times end construceien

eestse However, the ruXe doeg riot addxess sertte igsues. TheBe

include ernergeney planning, requi=ements neoessery ee ensure thae
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 state and local governments cannot neediessly delay p;ent

 operationg, and the possSb"iey ot lengthy proceduTal aeZeys

 ceused by formel heaxtngs when plant constructien ±s comp:eved

 ena the pient is reedy Ser eperation. ,

      :n November'i990, a FedeTaZ Court struck down a critieel

 pext ot the new rule. Tne ceurt touna that the rule vtolated ths

 AeomSo Enexgy Aat ana XSmSeea the pubXtc's right te petitien for

 a EermaZ heaTing pzrior to plant operatSen. The court's fSnaSng

 puts additionai emphasig on the neea £or iiGensing r6Sorm

 iegtslatien te previde gtabilSty toT the Ueenstng process.

                      tiEsag;LgBxig.22,gmu

      The fourtn goal Saene±fSea by the National Ene=gy Strategy

 is the eiSndnation -ot be=rierg to Gest-effeetive nueieav

･opexaVSongf a o=ucSaX eactoT £or nueleer pewer eve=ywhexe. :f
    d the econemicg of nuclea= enexgy aTe not certtpetitive wSth other

 optiong, the nueZeat option Sndeea wSU be "the opCSon of ladr

                                                            ' rese=t". As ome UnStea Steteg uttlity exeeutSve said, "the

 nuclea= tndugtTy . . . has to undewstand ehat utiUtSe$ and

 gene=ating cempen$as don't need oT necessar"y went Vhe Zatest er

 g=eatest teehnology with oatchy natnes like passive, eclveneed, ex

 naturalXy saSe. What thgy wane Ss gSrnple and streSghtferwa=d:

 nucXeax planVs thet can proauce alean, Bafe econontc power

 reliebly with hXgh eepacity faator wSth mXnSmum hassZe."

      We beiieve thae the best way to matce nuelenx ene=gy

 eeonomieaUy atttaative Ss to ctevelop and aepZoy stenaaraized

                      '
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xeectoT' designs ･as soon･ag thesy beaome evaSlabXe.

Stenderdi-za･t:on wUZ echXeve capttaX cOgt ･xaduetieh, ag weU es

eperattons ana rne±ntenenae aost ･Teduction when eemperea･te eut

expeTtence with meny of today's nualeex plants.

     We beXieve that :be advaneed "ght weeer xeaoters -- beth

the evoZuttenary 'ZSght Water reectox and･ the de6igns having

pagsSve safety gystems -- gan rneee ehe cogt targete get by the

Unteed Stetgg Eleotrie, Powex Regeerch XnstXtute'g "Requirements

                     'DocumenC". They fire desSgnea' fox simp"eity ef ops=atSon end
                                '
eage ef rnetntenence. -Zt is alse peasiblB that with oontSnuea

reseaxch ana degSgn efSoxt, the Uquid MetaZ Reaetex and Vhe

Moduier High Temperatu=e Gag' Coeled Reaato= technoZogies wiXZ be

able to meet these cogt targets in ehe Euvuxe.
                               '                           .                                        .t         /t                                  '          '                                 '                       '                                      '
                     Sss}sz"i,pt,sSl,W:;LsN::LS:ts:El S P ti

   ' Tuvnsng new to the Depax℃ment'G xegsszauve p=ioxtties, eu=

:ep prio=ity is the enaatment ef the aompxehensive end beleneed

legiglative pesckag" to Smpiement the NatSenal Energy $eretegy.

Regaxdtng nuclear enexgy, ws heve pxopoged langueg6 whieh weuid

reform the cu=rent XXcenging proaess by cedtSySng prevte±ons ef

the Nucleer ReguZecexy eemmXggSen'g biaensing ReCo=m RuXe,

xesoZvtng emexgency pianning ±ggueev beSoxe eonstxuetSen, and

avoSaing the often lengehy ana cegtXy proaeaural aeZays ef ehe

cur=eneXy unbounded pestta-const=uctSen heaxing preeesffth

     Other impereane XagSsietive issues retating to nucrlear

energy in the UnSeea Seeteg include legSglaVion to veseive the
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PeTsSs:ing'pxobleias at Y[uaee Meuntaln so that we aen pxoceea with

eharaeeerSzation et the site as e xeposStOry･Sox high.XeveZ･･

reaioOctive waste.

    'Oux Uxanium Enrichmene Eneexp=ige is aiso a high prio=ity.

begislation neeas to be enaotea to.xest=uature ehe enterpriee

into a･ geveXnment spongexed aorporat±en. 'urhs Bush Aaministxat±en

propegea aueh Zegigletien beioxe and has, gubmttted sSmiiar

zegisietion egeSn. L
                             :!:gipt,ststi '

     Xf we gan xeeiize the prontge and poteneial ot ehe p=og=ems

z have oueXined, X be"eve wa wiZX have accoraplishea aevexaJ

vhSngg Sn tne UnXted Seacgg by the miaaXe eE the aeaeae. We w±11

have put Vhe PaparVnent ofi Energy's hQuse in erdex. Unieed

Steteg nueXeax ueiXitSes wiU have continuea te impxeve the

inaugexy's =eputatien fox safety end BxoeXlenae Sn epetattons.

We w"Z be-fibZe Ce point to seXSa p=ogxess in ehe xesoXution oE

the nueleer wasve management issue. We wUX have dernonstxated

nucleer peweT Xicen$e xemewaZ. we will have edvenced ZSght watex

reeetox aegSgng ava"able wkieh wilZ be eeonomSeaUy competSeive

wiVh crlean coal teGhnQiogies. FSnelly, in erdex to eBxtSfy and

utUSza these desSgns, we wiXX have sueeegaSulXy aemonsexated en

impxQved UaensSng and sitSng pxocegg,

     Xf we can achieve these thingg, a"d Z beiteve we canr Z am

eonfident thec the nucleer optien wSli be Testered beSore ehe end

of this decade Sn one Unieed States. This means e new pXent

I-3-11



order by the mtdale of the 1990s･, go ag te have a plant in

ope=ationbytheyeer2000. ..
                                               tt                                                       '
     '              '          '                           '                                   '                 '      '             '                                            '        t t.                        '                                '                                              tt
                                                       ''･
  '' There are severaZ trends whieh will Sntensif;r the United

Statss' toeuB en energ)r in the comtng deaade ana tn£luenee

nuelear enexgy's Suture roie. ･ .
     Ftrst end most tmportantiy, the demend fex eleatTicity wUl

continue to grow weXl into the next centuTy. :Usterieelly,

elaetrifieetion geerng te be Ztnked to economie grewth in ths

Unitea Steteg,'ena we sxpeet thet TeZattonship to centinue. Let

me gSve yeu e few numberg to illustrate :my poSnt, At the time ef

the fixst oSl embargo, sXeet=ieity amounted tg 27 pereent ot

pximary energy aensumpvioh,in the UnSted sttttes. By X989, it haa
     t
gapTepWrgxllia:2;eg:g;:lceRil.2030' thttt numbsr ts estimeeea to be

     The United States pxegenUy heg ebcut 700 gigewatts of

instalXea elece=ic genexaetng aapactty. FTom ouT NatienaX Enexgy

Stretegy eftoTts, St appeeTs that the Untted SVates ntZl =equire

betwegn 190 anct 275 g2gawatts of additional capaaity in next 20

yearg, mest efter Z995, wtth thav numbe= climbing substanttaXXy

th=ough 2030. Abeue e5 percent of this neea¢a capacity wial be

ba6eloed ex intexmeaiete generation.

     Let"g exenina ehoiees fox bageload capaeiey in the Vnited

$tates. Thege ineZude natural ges, eii, some xenswabXes, eoei,
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and nueXeer energy. :n the next £ew yea=s. naturel ges p=obabiy

will aeminate baseloaa eaaStSonB. Gas ts en attractSve chotce '

now beaause ef its eompatatively low pxice and because the

oapitel vc)6t-peT.okilowatt ot a eembined-cyale, gas･-Sired

generating unit ss lower than a oonventsonez coax-Ei=ed pxaht

wtth a scrubbex. Heweve=, gag prtces are expectea te continue te

risee limieing gas eg e fuCuxe sou=ce of baselead eapaeiey.

     The events in the Middie Eegt emphasize tbat eil ig not a

Becure end economiceX cheSce 'fo= £uture baseloaa oepeeiey. We

belSeve St wouXa be imp=uaene for our eleatTic utilities to rely

heavSly en unxelSabZe sou=aes eS oSl fo= eieetrieity gene=atien

in the futuxe.

     RenewabZe enexgy souxees w"1 be an importent paxt oS oux

electrtcel capacity mtx end wtli play a =oXe i- p=eviaing.

intermediate ena peaking pewer. Hewever, renewables eennet be

eKpeated to suppZy the Zarge quantities of baseloaa aepaeity thet
                                      '                                                           'will be needed. '                                                '
                                                               '     Although our seientiSic knewieage about posgible gXobal

climete chenge due te ee=bon atoxide emtssions ±e net cextain,

Rueleaz poweT produeeg no direct carbon d±extae entgsions whSch

coule be a aentxibutox to peggibie gXobal waxmSng. Xf eurrent

trends continue with ne me3or poMcy ahanges and no expensten eE

nucZear pewer uset aoaVs she=a of the fue: gene=atien mSx in ehe

U.S. wouia have to gxew txom 51 pexaent Sn 1990 to 63 peTcer;t by

2010. By 20SO, coai's･ghare woule have ee =Sse es htgh as Bl

pexcent.
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                   ,- S:;gng;i!,us;!,!:!ni -./･･.

     Xn conclugSen, the daysi, menthpt ana -i"u"ediete years.ahead.

prontse .to be･crhallengSng. The vnitea Stateg Eaees.aiEficuZc

enetgy decigieng･ tQ･ensure our 6nsTgy pecuriVy Sn e dengezous

worpa and to supply eZeatxtcity Sor eeonomtc g=owth-end

envirorumental pTotection. .These decSsSons ean ne Xonger ,,be
                                 '                       '                                                'pggtponed.-.･-.･.･･･,,--. ,,
     Whe eceiong iaentttied in the United'States nualear

inausWy's.St=ategSc Pien rTlust be suGcessfuZly oempletea so that

e new nuglea= pZane e=der wtlX be placed Sn the r"id--19906 fex

opeTetion by ene yeer 2000. Thts is e tell and qha;Xengtng

eesignment. -Ana, we muse cenvinee ths United･States CengteBg to

enact e eomp=ehensive, balancea iegXs:atSve package to ttnplement

the U.S, Nationat EneTgy $t=ategy, ftg weXZ es legtstatSon en the

ether issues X raenbienea.

  t     Ag : saSa Sn eha beginning, the comSng decade w"1 be an

                                                           'exeiting time to be in the zaucXeax ±ndustry" We have en

opportunity to meke gxeat teahnieal end iRstitueignal s"xSae3.

We have an oppoxtun±ey andi ob#gatSon to xeach the AmexSets"

pubXia. And we have an opportunity to belp the wor:d =espena to

its snergy ene ezavirenmental neecls.

     Zt was a pleagurg te be here, ana : em grateful feT the

opportunity to discuss the expectation$ fer nucZeax pewer in

Unttea States energy pelSay.
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     Tbe seeond txena that is very ePpaxent in the Un±ted Stetes
                                                      '
iB' inc=eesea eOrice=n'fer the envLrenrnent. Envi=onmentel meete=s

wiZZ be･a primary aensiaercetion in energy aaeSBione new end fer

'the toTegeeeble tutu=e. EneTgy produaCion and gonsumption wtll

be inareag±ngly sexutin±zed in Tetation to hew they afteet the

envSrenrnent. We mugt entieipete and meet the twin imperetiveg of

the 1990s .- economie growth and snvironmeneal p=otectSen.

     Zn rege=a to tne letter impeTatSVe, X wes tntTigued by the

xesultg of e pubUe opinion peXl, aonauetad in the VRitea Steeeg

in Feb=uarY 1990 fer the V.S.'Counctl foT Enexgy Awaxeness. Xt

SnaSceted thaC a maJerity ot Americans whe beXievs themseiveg to

be aommSttea environrnenteXtgts, and who have donated te ox werked
                                                     x
ter environmeneal greups, thSnk nuclear energy wXiX ana shouXd be

impo=eane in meeting ebe NetSon's SutuTe s-ectrXcity needs. That

many Amexican envSxonmenteltstss have eut through the Thstorie ancl
    A
now xeaQgnize the enviTonment6X bene£itg oE nucXeer pewerr Ss

inaeed enaoureging.･

                                                         '
     A thita tTena stemming from the' confl±ct in "he Persian

GuXf, wilX be to attgmpt te wean ou=seXves of impoxted soureeg ef

energy, pa=ticularXy eil. The stmple truth Ss thet the U.$.

eannot "e- ana sheula not -- continue te reZy en importea

petToXeum supp"est parUeulerly fox electrieity generatSon.

     Thege trends pt- g=owing eieot=ificattQi), increesed eeneexn

Sor the envixonment, ana enhenced awarensss ef the need to recluce

depenaenae en ivapo=tea eSZ --p wtll pxesent both oppex"unities ana

chellenges to us in the enetgy inaustxy Sn the aomSng aeeede.
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「我が国の長期エネルギー需給展望と原子力開発の考え力」

資源エネルギー庁長官

　　　　緒方　謙二郎

1．はじめに

　本日、第24回日本原子力産業会議年次大会が、内外からの多数の原子力関係者の出席

のもと、かくも盛大に開催される運びとなり、円城寺会長、生田大会準備委員長を始め、

大会の開催に御尽力された皆様方に心からお祝いを申し上げます。

　今回で24回目を迎える今年の年次大会のテーマは、　「90年代のエネルギー：原子力

に何を期待するのか」ということであります。8日間にわたり原子力を巡る内外の課題に

ついて、各分野の関係者の皆様方により、積極的な議論が行なわれることとなっておりま

すので、実り多き成果を大いに期待しております。

　さて、このセッションのテーマは「激動する世界情勢とエネルギー・原子力」というこ

とで、これまで海外におけるエネルギー政策についてのお話しがありましたが、私からは

「我が国の長期エネルギー需給展望と原子力開発の考え方」ということで・昨年とりまと

められました長期エネルギー需給見通しの考え方と今後の我が国のエネルギー政策の基本

的方向及びその中での原子力推進の考え方についてお話しさせていただきます。

　エネルギーというのは、各国の経済発展、人間生活の基盤でありますが、近年、エネル

ギーを巡る状況は、ますます複雑さを増しながら大きく変化しつつあります。すなわち、

以前は、エネルギー問題は、主に「資源の安定供給」の文脈のみから語られてまいりまし

た。エネルギー消費の増大と化石エネルギーの枯渇の問題、エネルギー供給を海外に依存

する場合のエネルギーセキュリティ等が主な問題であったのであります。

　しかしながら、現在、局面は一層難しいものとなっております。すなわち、今回の湾岸

戦争を見るまでもなく、資源の安定供給という観点は依然として重要性を失うものではあ

りませんが、地球温暖化問題を始めとする地球環境問題が、エネ．ル害悪分野における大き

な課題として、新たに顕在化してきたのであります。
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　こうした状況のもとで、通商産業大臣の諮問機関であります「総合エネ・ルギー調査会」

は、21世紀初頭を見通した我が国のエネルギー政策の基本的方向を示すべく、約1年の

審議を経て、咋年6月、「地球規模でのエネルギー新潮流への挑戦」と題する報告をとり

まとめ．まし．た。通産省では、現在、この報告に即したエネルギー政策の展開を図っている

ところですので、まず、この内容について御紹介いたしたいと存じます。

2．我が国のエネルギー政策の基本的方向

　今後のエネルギー問題を取り巻く状況は、国民がゆとりと豊かさのある生活を追求する

中でエネルギー需要が増大傾向を示す一方、資源の枯渇と地球温暖化等環境問題がエネル

ギー利用の大きな制約要因となってくるでありましょう。

　しかしながら、我々は、いたずらに萎縮すべきではありません。未来に向かっての持続

的発展を目指すとの積極的発想に立って、このような状況変化への対応を図るべきであり、

21世紀への助走期に入った現在から、長期的な視点に立った段階的かつ計画的なエネル

ギー政策を果敢に展開していくことが必要であると考えます。

（長期エネルギー需給見通しと原子力の位置付け）

　総合エネルギー調査会の報告は、このような認識に立ち、今後の国内のエネルギー政策

の基本的方向として、「エネルギー利用の効率化」及び「適切なエネルギー供給構造の構

築」を提言しております。また、併せて、この基本的方向を踏まえて、2010年度にお

ける我が国エネルギー需給のあるべき姿を「長期エネルギー需給見通し」として示してお

ります。通商産業省では、これを踏まえ、昨年10月の閣議決定を経て、「石油代替エネ

ルギーの供給目標」を策定したところであります。

　本供給目標は、政府及び民間による最大限の努力の傾注を前提として策定さ一れたもので

ありますが、その概要を申し上げると次のとおりであります。

　第1が、エネルギー需要面の目標として、　「徹底的なエネルギー利用の効率化」であり

ます。
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　石油危機以．降低い伸び率で推移してぎ亮我が国のエネルギー需要が、近年、・’再度急遠に

伸び始めてきてお、り1・’具体的な数字でみ・ますと・‘rg7』3年の第一次石油危機以降・℃N

p・の伸び率が年率約4％程度で推移してきたのに・対し、エネルギー需要はおおむね年率1．

％の増加にとどまって9いました・。し・かしながち、・・1987年以降では、景気・の持続的、な拡・

大もあって、GNPの伸び率自体もやや上昇し：ておりますが、それ以上に．エネルギー需要

が急速に伸びてきております。

　今回のエネルギー需給見通しでは、、このような国民生活におけるゆとり．と豊かさの追求

を背景としたエネルギーに対する二甲ズの増大に対し、，徹底的なエネ・ルギー利用効率化を

進めることにより、トータルとしてのエネルギー需要の増大を最大限抑制することを政策，

目標として、エネルギー需要を見通しております。

，今後、2010年度に向けて、エネルギー消費構造は、産業分野のシェアが58％から、

48％に減少する一・方、家庭部門及び業務部門によって構成される民生部門のシェアが2

4％から81％にまで増加することが見通されております。これは、国民生活におけるゆ

とりと豊か・さの追求等を背景・にした変化であると申せましょう。・

　そして、エネルギー需要全体では、通産省が試算して総合エネルギー調査会に報告した

「自然体ケース（business　as　usual　case）」、すなわち現在の水準の政策を続けたケ日

ズに比べてみますと、概ね12％の需要減少となっております。すなわち、これから追加

的に実施する政策等によって概ね12％の省エネを行うことが目標となっているのであり

ます。

　既に御承知のこととは思いますが、我が国は、第1次石油危機以降、官民挙げてエネル

ギー利用の合理化に努め、エネルギー消費原単位で36％というOECD平均をはるかに。

上回る抜群の改善をしてきております。今回の供給見通しは、今後、さらにこれと同程度

の省エネ努力を前提としており、まさに、「乾いたタオルをもう一度絞る。」ような厳し

い目標ということができましょう。
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　では、このような徹底的な省エネ目標を達成するためには、具体的に何を行っていくべ

きでしょうか。国民生活の質的水準を低下させずにエネルギー消費を少なくさせることが

望ましいことは言うまでもありません。このため、国民に対し、無駄なエネルギーを使わ

ないようお願いすることはもとより、技術開発等を通じた省エネ設備・プロセスの導入、

省エネ機器の開発・導入等が重要でありましょう。また、それに加えて、今まで捨ててい

たり見過ごしていたエネルギー、即ち、海水、河川水、下水等の温度差エネルギー、発電

所廃熱、都市廃熱といった未利用エネルギーの活用などによるエネルギー供給・利用シス

テムの効率化、更にはリサイクルの推進などを通した省エネルギー対策を抜本的に強化す

ることも重要です。以上は、対策の一部ですが、省エネルギーの推進にはこの他にも多岐

にわたる各種対策が必要であります。

　しかしながら、このような厳しい省エネ努力を前提としてもなお、エネルギー需要全体

について約4割、使いやすいエネルギー源である電力については、電力化の進展が見込ま

れることもあって、約6割の増加を見込まざるを得ない結果が出ているわけです。

　第2が、以上のような需要面の見通し及び対策に対応したエネルギーの供給面の目標で

ある「適切なエネルギー供給構造の構築」であります。

　これは、先にお話ししました需要面の見通しに対して、これに対して、エネルギー供給

源としてどのようなエネルギーをどれだけ見込むのが適切かということであり、今回の供

給面の見通しの基本的な考え方になっているわけです。

　すなわち、特定のエネルギー源に過度に依存しない各種エネルギー源の適切な組み合わ

せを目指したものと言えましょう。かつて、我が国は、過度に石油に依存したエネルギー

構造を有しておりました。そして、過去2回の石油危機において、そのような構造の脆弱

性を痛感するところとなったのであります。そこで、これらの教訓を踏まえまして、原子

力を始めとする石油代替エネルギーの積極的導入を図り、石油依存度の低減に努力してま

いりました。その結果、石油依存度は第1次危機の時の77％から、現在57％にまで低

減いたしました。今回の湾岸危機に際し、冷静な対応をとっていられた一因も、このよう

なエネルギー構造の改善に求められると申せましょう。
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　今回の石油代替エネルギーの供給目標でも、引き続き石油依存度の低減を目指しており

ま「す。2010年度には・石油依存度を45％まで低減させることを目標としております。

一方、水力・地熱・原子力、新エネルギー等の非化石エネルギーへの依存度については、

石油代替エネルギーの供給目標においても・現在の約15％から2010年約27％まで

高めることとしており・地球温暖化問題に留意し・二酸化炭素を排出しない非化石エネル

ギーの積極的な導入にも大きな力点を置いております。

それでは、具体的なエネルギー供給源ごとに見て行きたいと思います。

　まず、誰からも期待されている新エネルギーについてですが、我が国においては、第1

次石油危機以降、サンシャイン計画の一環として、これまでに約5000億円を投じ、太

陽、地熱、風力等の新エネルギーの開発を積極的に進めてきており、現在、世界的にもト

ップクラスの技術力を有するに至っております。その成果として既に実用化されている住

宅用のソーラーシステムや太陽熱利用温水器については、400万台以上の導入実績があ

り、太陽を始めとして新エネルギーの導入促進に努めてきたところであります。

　また、燃料電池につきましても、ムーンライト計画の中で積極的に技術開発に取り組ん

できズいるところであり、現在、米国に次ぐ技術レベルを有するに至っております。

　2010年に向けてのエネルギー供給におきましても、新エネルギーを非化石エネルギ

ーの1つの柱として位置付けており、特に、太陽エネルギーについては、ストックベース

で日本の一戸建て住宅の約半分が太陽光発電施設か太陽熱利用施設を備え付けるという極

めて野心的な目標の下、新エネルギーの導入促進に最大限の努力をしていくこととしてお

りますが、全体では、2010年のエネルギー需要の約5％しか賄えない見通しです。

　現在、エネルギー供給の約40％を賄っている石油については、イラク問題に見られる

ように政治的に不安定な中東地域に供給の多くを頼っているという問題がある訳です。我

が国の場合、申東への依存度は実に72％にも上ります。世界全体でみれば、依存度は、

現在こそ24％にまで低下していますが、今後は北海、北米等やその他多くの産油国での

供給余力の縮小等により、世界的に供給力が減退し、90年代半ば以降、再び急速に中東

シフトが高まるものと予想されています。IEAにおいても、2005年には、石油の中

東依存度が過去の石油危機発生時並の83％にまで高まるものと予測しています。
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　石炭についてはへ御承知のよう・にNOxやSOxの発生が不可避であり酸性雨の原因・にな

っています。この他にも、化石燃料については、燃焼の際にCO2を多量に排出するとい

う特性が最近、国際的に問題になってきています。具体的には、その排出に対する国際的

条約が検討されていることや・我が国においても去る10月に地球環境保全関係閣僚会議

が開催され、20010年以降、我が国の一人当たりのCO2排出量を19・90年レベルで

安定化するという目標が掲げられる等地球環境問題を巡る議論が活発化レています。こう

したことを勘案すると、今後、石油、石炭等の化石燃料に現状以上に依存していくことは

難しい状況になつ、てきています。・・米国においても、、ζれは酸性雨に対応する観点からです

が、大気浄化法（Clean　Air　Act）が十月に改正され、　NOx、SOxの排出量が規制さ

れています。，

　化石燃料の中では、同等の胆心’リーを得る・のに石炭が排出するCO．2’を’5とすると、石

油が4｛天然ガスが3になりますから、，天然ガスをより多く利用していこう．という動きに

なってきます。すなわち、地球環境問題との関連から》欧米も含めて、やはり天然ガスを

使わざるを得ないという方向に傾いてきており、このように世界的に天然ガスの需要が拡

大していくこどにより、価格の上昇が懸念されております。またギ我が国の場合は、・島国

であるということから、欧米のように天然ガス産出国から直接パイプラインで持ってくる

ことができず、液化して専用船でもってこなければならないという事情もあります。

　更に、日本のエネルギー需給の安定という考え方のみではなく、世界という観点から考

えれば、使いやすい化石燃料については発展途上国が使う余地を残しておくという考え方

も重要です。

　こうした制約を考えると、切りに切った需要見通しと供給のギャップは、量的、価格的

に安定した唯一の非化石エネルギーである原子力で埋めざるを得ないというストーリーに

なってくる訳です。』新聞等では、2010年までに40基の増設ということが書かれまし

たが、もっとも、このうちには、既に建設に着手していたり、あるいは計画が既に確定し

ている地点もあるわけでして、こうしたものを除いた今後の開発規摸としては、2600

万kW、1基100万kWとして26基程度ということです。
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・，もちろん・こ・の2600万kWの開発は容易という・こどではありません。

チェルノブイル事故以降の世界的な反原発運動に見られるように・原子力を巡る状況は厳

しいものがあり・現に・今建設中の発電所にしても・全部チェルノブイリ事故以前に地元

の合意が得られていたものであって、これから開発する施設については、これから新たに

地元合意を得ていく必要があるわけです。

　今回の見通しでは～このようなことから、開発の可能性も念頭に置きつつ最大限の努力

によって達成すべき目標として開発量が示されたわけで、結果として過去に作られた開発

目標と比較すると、2000年については5800万kWから5000万kWへ、・201

0年についても8700万kWから7200万kWへとぐ今までよりも下方修正されてい

る訳です。これは、単に絶対値で下げただけではなくて、電力供給におけるシェアという

ことで見ても、2000年時点で40％としていたのが35％に、2010年時点では4

9％としていたのが43画面、それぞれ低下しています。

　これまでお話しして参りましたエネルギー需給をめぐる議論というのは、昨年総合エネ

ルギー調査会の報告書が出されました時に、稲葉修三会長がいっておりましたように「長

期エネルギー需給見通しは連立方程式なのですd」から、、どこか1行が抜けてしまうと、’

とたんに解答不能ということになってしまいます。すなわち、　「原子力はいやだが生活水

準は向上させたい、更に地球環境問題にも配慮したい。」ということを充足させ得るエネ

ルギー源というものはないのです。

（総合エネルギー施策の推進体制）

　以上、我が国の需給両面にわたるエネルギー政策の目標及びその中での原子力の位置付

け、特に、長期エネルギー需給見通しの中の原子力の役割についてお話しして参りました。

　通商産業省としては、目標の達成のために、総合的なエネルギー施策を省をあげて具体

化・推進していくため、　「総合エネルギー対策推進本部」の会合を開催し、その本部の下

に、

　　1）エネルギー利用効率化推進チーム

　　2）エネルギー源多様化推進チーム

　　3）国際協力推進チーム

　　4）エネルギー広報推進チーム
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の4つのチームを設置し、目標達成のための施策を積極的に展開しているところでありま

す。

　また、エネルギー施策の具体化・推進に地域の特性を反映させるとともに、草の根レベ

ルでの広報活動を推進させる観点から・各通商産業二等に推進本部支部を設置し・講演会、

セミナー、シンポジウムの開催、地方自治体等関係機関との連絡会議の開催、未利用エネ

ルギー・ローカルエネルギー等の利用推進に係る調査・研究等の活動を実施するとともに、

エネルギー広報推進チームと協力しつつ地域における各界の有識者からなる推進会議を設

置して有識者等の理解の増進に努力しているところであります。

　さらに、総合エネルギー調査会長期展望小委員会を開催し、施策の進捗状況等について

報告をし、委員各位から意見を聴取し、今後の施策等に反映させることにより、目標達成

を図っていくこととしております。

8．我が国の原子力開発の考え方

　次に、今回の長期エネルギー需給見通しの中でも大宗を占める原子力の今後の開発・利

用推進の考え方について、お話ししたいと思います。

（我が国原子力政策の基本理念）

　我ぷ国においては、これまで平和利用の堅持と安全の確保を大前提に原子力開発を進め

てきております。また、原子力は、供給安定性、価格安定性に優れ、環境負荷が小さい等

の特徴を有することから、エネルギー供給構造の脆弱な我が国においては、適切なエネル

ギー供給構造を構築する上でその推進が必要不可欠であります。

　このような原子力を推進する上で、核燃料サイクルの確立は、それを支える重要な政策

課題となっており、我が国においては、従来から、原子力の供給安定性をより高め、原子

力を純国産エネルギーとして位置付けるため、核燃料サイクルの確立による再処理リサイ

クル政策をとってきております。すなわち、原子力発電所で使用した使用済燃料を再処理

して、そこから得られるウランとプルトニウムを原子力発電所において平和的に再利用し

て行こうというものです。このような核燃料のリサイクルは、ウラン資源の安定供給と有

効利用の観点から重要であるのみならず放射性廃棄物の適切な処理処分の観点からも我が

国においては極めて重要であります。
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．皆様御存じの通り、核燃料サイクル関連の施設については現在、電気事業者が中心とな

って、青森県六ヶ所村においてウラン濃縮施設・再処理施設・低レベル放射性廃棄物埋設

施設の核燃料サイクル3施設が建設中であり・政府としても立地対策等の面からこれを支

援しているところであります。

（原子力開発目標実現のための原子力政策の重点）

　以上のように、原子力の平和利用、安全確保が我が国の原子力政策の大前提であります

が、次に、今後、エネルギー需給上不可欠な原子力7250万kWの開発目標に対して、

どのようにこれを実現していくか、という課題について、お話ししたいと思います。

　この原子力の開発目標の達成に必要な今後の原子力政策の方向性については、総合エネ

ルギー調査会の原子力部会で昨年6月までの約半年にわたり御審議いただいたわけでござ

います。

　原子力部会というのは、従来は、原子力の開発利用に係る専門的事項を中心に審議いた

だいていたということもあり、人数も四十名近く、構成も原子力の雷門家の方々が中心に

なっていました。

　ところが、現在の一番の問題点は、原子力の社会的受容性をいかに高めるか、換言すれ

ば、原子力専門家とそれ以外のコミニニティのコミュニケーションに最大の問題がある訳

ですから、今回は、議論の可能な人数ということでメンバーの数も20名強まで減らし、

専門家以外の評論家や社会科学者等に入っていただきました。女性の委員も、これまでは

皆無であった訳ですが、今回は3人入っていただき、原子力の専門家だけでは議論し足り

ない点を補っていただくよう配慮しました。

　この場における半年強の検討の結果出てきた結論が、目標達成のためには、安全確保対

策、バックエンド対策、立地促進対策、広報対策の四つを早急に講じなければならないと

いうことです。
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　安全確保対策については今更申すまでもありませんが、原子力発電施設の安全な運転実

績が何よりも国民の理解を得るためには重要であります。・このような観点から、2月g日

の関西電力美浜・発電所2号機の問題は、国民各層に不安を与える結果となり、誠に遺憾な

ことであったと考えております。今後本件については、徹底した原因究明と再発防止対策

を講じることにより、国民の信頼を回復することが重要と考えておりますが、中長期的な

観点からは、今後の基数の増大等に対応し癒安全確保体制の充実を図っていく必要があり

ますので、今後検討・を進めていくこととしております。

　バックエンド対策というのは、使用済核燃料に含まれている高レベル廃棄物の最後の処

分がどうなるのか見えないという不安を解消しようということです。高レベル廃棄物とい

うのは、・再処理工程を経ると、’ガラス固化体にして80年から50年置く訳ですから、そ

の後の処分の話はまだまだ先だ、そのための会社をつくるのも先の話だと．電気事業者も思

いがちですが、立地に対するリードタイムを考えると、そういうことではないのではない

か、ということです。体制固めということからも、早めに取り組まなければならないと考

えております。や方では、新しいアプローチとして、群分離・消滅処理といった技術開発

への夢を含めてバックエンド対策に取り組むことが必要だと考えております。

　立地対策については、日本全体が豊かになってきたことに伴って、立地対策としても、

単に公共事業的なものをつくっていくだけではヤ地元としても「それなら原子力をやろう。

」という形にはなかなかなっていかないのではないか、ということです。原子力立地をし

た地域が、原子力をきっかけにして長期的に自立した形で発展をしていくということが、

今後ますます必要になってくるのではないかという問題意識です。「

　そのため、企業立地の促進、地域振興のための人材育成等のソフト面での支援対策の拡

充を図り、新しい時代の原子力施設と地域の共存共栄を実現していく必要があると考えて

おります。具体的には、これまでの立地交付：金を活用した公共施設の整備等を図ってきた

のに加え、昨年から財団法人電源地域振興センター関連事業ができまして、企業誘致、人

材育成や電源地域の特産品を紹介するイベント等を開催し、電淵地域の長期的かつ自立的

な振興を図り、電源立地の円滑化を図って行くこととしております。
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　広報対策については・安全の確保とか廃棄物対策とかを地道にやっていくだけではなく

て、これらに対する「認識」が原子力についての意見に直結してくる訳ですから、広く国

民の方々に知ってもらい・また耳を傾けようということです。国民の力々といっても、主

として国民の中間層に対するアプローチを狙いとしており、その中間層にいかにコミュニ

ケートできるか、というのが基本です。特に、原子力は、使用される言葉、単位やその概

念が一般の：方々にわかりにくいことから、わかりやすい言葉で、かつ、タイムリーに情報

を提供していくことが必要であります。そのため、普通の一般市民、あるいはメディアの

立場から、非常にアクセスしゃすい形の情報提供インフラの整備を図っていきたいと考え

ております。咋年9月には、原子力情報サービス・ネットワーク（アトム・ネット）事業

を開始しており、故障・トラブル等の積極的な提供に努めているところであります。

4．おわりに

　以上、今後のエネルギー政策上の原子力の役割をみてきましたが、原子力は、この二月

の青森県知事選でも最大の争点の一つとなったことにも象徴されるように、国内では政治

・社会的問題を抱えています。また、国際軍事・政治上も、東西冷戦構造の崩壊に伴い、

湾岸・東欧等における地域紛争のリスクが高まるにつれ、核不拡散政策上の問題がクロー

ズ「アップされてきています。しかしながら、そのような問題点を十二分に認識した上で

も、なおかつ盲原子力なしでは今後の経済社会の絵が描けないというのが内外のエネルギ

ー関係者に共有されている見方になっています。

　このような厳しい環境の中で原子力の開発利用を進めていくためには、いかに社会的な

受容性を高めていくかが重要なカギとなっております。そのためには、関係者が協調を図

りつつそれぞれの役割分担の下、これらの対策を地道に積み重ねていくことが重要であり

ます。

　この場にお集まりの皆様方をはじめとして、原子力関係者の皆様との協力の下、原子力

開発に最大限の努力を払って参ることを申し上げて、私の御報告を終わらせていただきま

す。

ありがとうございました。
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（年平均伸び率　単位　．％）我が国エネルギー需要の推移

年　　度

　　第一次　　　第二次　　　石油価格
@　石油危機　　石油危機　　　下落
U9　　　73　　　　　　79　　　　　　86　　　87　　　　　　88　　　　　　89

最終工祁キ㌧消費 9．2 O．9 △　0．4 4．8 5．7 8．4

産業

ｯ生
^輸

　8．5
P1．5
@9。2

△　0．8
@　3．3
@　4．2

△　2．1
@　ユ．9
@　1．8

4．8
T．3
S．1

5．9
T．4
T．6

2．7
Q．3
U．＿3

エ・ネルギー供給見通し

石油代替エネルギーの供給目標

i989年度（契績）
@（平成元年度）

2000年度
i平成12年度）

2010年度
i平成22年度）

　　　　　2010年度
@　　　　（平廊2年度）

@　　（原油換算万kD
i）内は石油代替エ赫ギー中のシェア総供給量 4．99億kl（100％） 5．94億k1（100％） 6，57億kl（100％）

新工秘キ㌧箏

?　　　力
n　　　熱
ｴ　子　力

V然ガス
R＝　　　炭

L灘1慧1］一4，990万kl（10．0）11，360万LG7．3）　2．89低k1（57．9） 1：灘瀧］一6，500万kl（10．9）14，200万し（17．5）3．05億kl（5L3） ！i轍ll隷］一8，000万k1（12．2）14，200万仁（15．7）　2．98億kl（45．3）

3，500（9．7％）

Q，500（6．9％）

@600（1．7％）
P1，100（30．8％）

W，000（22．2％）

P0300286％
石　　　油

）　ρヨなよ・｝1‘7成上ヒ　（％）（（注）



勾三』三階＝末電源‡隊成

（単位：万kW）

ユ988　年度末 2000　年度末 201b年度末

携成比
i％）

構成比
i％）

構成比
i％）

原　子力 2，870 17．4 5，000 22 7，200 27

石　　　炭 1，H2 6．7 2，960 13 4，000 15

し　N　G 3，306 20．1 5，030 22 5，300 20

水　　　力 3，613 2し9 4，450 19 5，170 19

一　　般 1，913 ！1．6 2，150 9 21500 9

揚　　水 1，700 10．3 2，300 10 2，670 10

地　　　熱 18 0．1 100 o．4 350 1

石　汕　等 5，563 33．8 5，120 22 4，020 15

メタノール 一 一
100 0．4

分散型電源 一
llO 0．5 570 2

合　　計 16，482 100 22，770 100 26，700 100

（　分散型竃源 燧料竃池、太隅光、風力　）

亙

貿霊ニソ：」イ共闘含【引懸翼

発　竃　竃　力　量　（億kWh）

1988年度 2000年度 2010年度
構成比α） 僻成比α） 惜成比α）

原子力 1，776 26．6 3，290 35 4，730 43

石　炭 636 9．5 i，560 16 1，630 15

L　N　G 1，414 21．2 L880 20 2，010、 且8

水　　　力 886 13．3 1，010 1
1 1，180 1

1

一　般 801 12．0 850 9 990 9

揚水 85 1．3 　　160

A

2 190 2

地　　　熱 1
1 0．2 60 ！ 210 2

石　油　等 1，944 29．2 1，630 17 1，050 10

メタノール 40 0．3

分散型電源 30 0．3 250 2

合　　　計 6，668 100 9，460 100 置1，090 ioO

（分散型竜源 燃料冠池、太鰐光、風力　）



MqgRCY PRXVATISATION AND rm Emm OY nvC]liBLR uaR

ru vx

1 lt±sagreatpleasuretobehereatthe24thAnnual
JA:F Conference. There nre two themes to this speech.

Fixst, the importanee of tvtarket mechanisms i.n develepinq

and implementing energy poliey; secondt the inareasingiy

internatienal natu=e of the nuelear industxy,

demonstrated ±ncSdentaliy by the attendance this

ctLLtL"vv".

                                                   '      '2 There is an SncTeasing trend all over the world to

move towards rnarket solutions to economic problems

pfirtieularly Sn relatien to resourae alleeation.

Bxitainis experience in the energy area is partiauXariy

instruetive in this eontext. It ±s 12 years since the

ineoning ConDorvative Government - then "nder tho

leadership of Mrs Thatcher - emhnxkad on a xadical new

direct±on tn the energy secter with the airn of

introducSng a genuineiy competitive ;naTket in energy.

3 T}xeurecentsuccessfulfietastenofthegenerating

eompan±esi Natienal Powex and PowerGen, TepTesents only

the Zatest stege in this development. rt followed the

saie of the 12 RegSonal EXectrieity Companieg ±n England

and WaXest and marks a furthex impo=tant milestene along

a road wh±ch Ss now fa6t changing the natuxe of Britainrs

energy econorny. With the majority of the electricity
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a

indus..try .Sn England &ndi Waleg now soid, the next stage

wUl be the sale oE the vertically tntegrated ScottSsh

electricity aompan±esr Scotttsh Power und Scottish Hydre-

Eleetxic, which i$ now expected very shortly. aehn

WnXehava, the Secxetery of State £er Energy has alse-

xecently cenfirmed that the VK qovernrnent intends to
prSvatise Ehe British coal indusexy afte= the next

eXection.

4 rheUKelevtrSNfygupplySnAu"fTvprnviaFgpprhapg

the ciearest exantple of the move away frorn centraa:y

planned public ewnexship, and its repZacement by a

regulated eomme=cial market. Ministers took the view

that, untU very veeentlyt our eleotriaity indugtry wag

stS:i dominated by a meriopoly eost-plus producev selJing

to a numbeT of tegionaZ: monepoiy guppliexs -- a system

                     '               'which not Qnly denied customers any effective choice, but
          'which aTgunbly aZse encouxaged a heavy ever-xelianae en

thp teehnology nf a Telnt,iyely few very Znxge pnwex

stationsr whether fossil £iTed or nuclear,

S NowathrivingnewmattkethasdeveZopedSn

elect:iciey, putting pressureg fer inereased e£fic±ency

on everyone sexvSng that market. The removal o£ the

generating monepoly has encouraged a new wave oE

independent powex predueers ena intxoduaed a raere

dispersect pattern off investment in aiteTnative sources ef

pewer eeneration, partirvnsrly in 'cleanprr cpmbtned

cycZe gas turbine power statiens.

I-5-2



5 Asaresukthe=estructuredeXectricityindustryin
   '
the ux is beconing a different k±nq of businesg frem that

ef its p=edecesser. A xecent independent study hag

suggested that the introduction of new produeersi

continued progress towards the SingXe Eu=opean Market;

and public demands EoT a cleaner envi=enment, are now

aU converging to create growing pressures for a similar

change ef d±rectSon in Western Europe.

7 BritainrsexpexieneeprovidesacleardemonstxatSon

that the txansition Erem menopoly to regulated merkets

cen help to bxing abeut changes v7hich weuld be hard to

                                       'ciontemplate undex pubXic ownetghSp. The atTn of Ministexs
    'has been the Sn3ection ef new ideas and of a mere '

entrepreneuxial spSrit; the chaZXenging ef eld

orthodoxiesi and an incxease Sn the pressures to use

enexgy moTe efficientXy supported by the Departinent ef

Energy,s Energy Efficiency Of£ice. Their objective h&s

been to stimulate the energy 6eetor to be far more

respongive to the needg ofi customers.

8 GovernmentipelicyisthattiheRewmarket--based

approaches renaSm ehe key te !naxim±sing the efEiaiency of

energy produation and u6e and deberm$ning the most

effteient aiZpcatien of enexgy Tesources. The prSce

mechanism is cructai in inMuencing changes in behaviour,

as the worXdSs energy-saving respanse to the eil ptice

xises in the 1970s demofistrated, and market-based systems
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  now lopk get to become steadily more influentSaZ in

                           '  responding to the threat of global warming - both in

                                                   '  Britain and througheut Europe.

            '                       '

  9 Thatdoesnetmeanthatthe=e±snewatotalftee--
  tor-m}X SB the VK, P;iyate vwi}ez'bi1iip is ¢eupled wiLh

  g",xllc,:G-egLxg:7 ":g,::gt,gAeggx,i:"tg.a:g s,:wr "f

  Smpevtant Tole in our enorgy vootor, not enXy to

  Teinforce competit±on ennd to proteet the eeneumex, but

  inereasingly to p=otect the environment - an ±ssue whSch

  haM gxoWn drarabUealXy ii,tnternatSertel politieal

  importance during the last decsde-

                                                       '
  10 One o£ the central object±ves ot UK energy poliay is

  to maintuin .e wide diverstty of energy Tesourees so a$ to

  enhance the security oE eux enexgy svpplie$, [rhig peliay
t

  has stood us in good stead in the past auxSng the long

  strike by coaZ ntners in the uK when nueZear energy made

  a yaluabie eontxibution. It will be equtt11y important in
                         '
  the future to insu=e against unforeseen deveZopments by

  deriving eur energy trom a variety ef sources.

  11 The UK Sg eS eoutgg an iglnndi bu±lt an efial. celder

  HaU whieh opened in 1956 was the first industriHl-seale

  power station in the worXd to demonstxate the cemmerciai

  petentiaX of gene=ating e:ectricity threugh nucleax

  fission, Zt Ss stUl ope=ated by BNFL and its 1±fe is

  iikeiy to be extended to 40 years. This Mftgnox station
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p=ovided the modei Eor the first commercial nuclear

remcter in Japan which was cemp]eted in 1965. And new

the UK is one of the werld's iead±ng p=oducers of eil andi

natural gas threugh the developrnent of our substantiu-.'

North Sea o±Z and gas reserves.

12 whis means that the UK aan draw on aiwide variety ef

primary enez"gy resouraes to generate the eleatricity we

need including ceal, oil, natural gasr nualear power and,

ma±niy in Sce,tiandr hydre-pewer. At tihe rnoment, coaX

providesseme'7vtsortnetueiusedtoreZect:tcSty '

qeperation in the UK, nuclear 20"t e±1 around 8g and

hydiro.,just under 2t, Gas is oniy playing a negligibie

rdle &t tne mernentt but this wili ehange, partiy as a

reBult,of eiectr±city privatiEation. The er±tish

Gevernment ±g also continuing to dernonstrate its

oommitm"nt to thg devalopment of "v]ean" renpwAhlp pnprgy

Tesources, both by supporti,ng ft gxowing p=og=amme o£

researoh nnrl hy fhe new in"entiivefi intxQduced under Lhe

ckcLcicity pxiyettiJotien legielatien. Theoc have

already ensured a vi=tuaZ doubltng ef renewable eapac±ty

in England and Wales.

13 what ro).e is therp fAr n"clenr pnwer in hhe UK in

this new market derttlnated environment? Muah will depend

on the industry itgelf. If nuclear ig to cont±nue to

play its parti the indugtxy wiiX need to dernonstrnte

that: ･-
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       t it ean rnatntain hSgh sBEety stendards; and that

                        '              '

       * it can generate e;ectricSty in an envi:onmentally

       bene£icentwny. ' .
       * Se ean aigo gcnerate elecerieity at an eeonenic

                                            '       pxice,

  ehg h±stery eF vpf:n"- yftnrn Alao guggeEtg tP-t the future

  of nuciear power in ene country ts 61so dependent on its

  uueoeoe (or othe=wiso) in other co!.mfrSes, hen"e f,he '

  seaond therue ef thig speecht the ineexzaationaUsatien ef

  the nuaiear inaustry and the need toT eo･-ape=ctUvzi h'i a;;

  increas±ng numbex of areas.

                   '            '                                 '

  14 Fixst, safety. Ail formg oE enerrgy product±on

  entaiX risks iE not propeTly eentroZled. Nuclear power

  is not unique tn this xespect. Both the ceal and the
t

  o£tshore oil and gas industries have experieneedi raajor

  d±sasters in the UK, such as thoge at Aberfan and VipeT

  AIpha. NevextheXess, fiex whateve= xeason the natuxe oE

  nuo2ear technology ereuses speciaX pubUc concern.

  15 rche llrit±gh nucXear indugtry htts an exceU,ant safety

  record, :ndeedt it Ss arguably the safest･ industTy in

  thg UK ftx bitt]1 eS +he mthAl, xrkguinttfi. Vfi}y 9tlW of tha

  annual radiation dose to which the British populetion ±s

  exposed cernes fxom the nucZear industxy. Abeut B7& of the

  radiation to whSch we axe exposed each year comes frorn

 natux'al sources such as xockss geilf eosmic xays, foed
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and dxink. Most of tha xemainder eemes from medicaZ

usest sueh as diagnest±c X-Tayg.

16 We are, as many ef you'will know, expeetSng new

Tecommendations from XeRP to be pubMshed any'  day now

which w±U in turn lead to furthe= pTessure and

requirements airned at impreving Tadiation protectton.

The Government pol±cy is that the ba6ic principles of

:CRP should be foUowed - namely, that all individual

doses should be kept below the statutory limits and that

aXl reasenable steps should be taken to reduce doses even

beaow dese limitg,

17 As elX c>f us hexe khvwt the nuelea= Sndustry gtve$

safety extreraely high prierStyt start±ng with the initial

design QE a pXant through construetion, commigsioning and

operation to deeomnds$iontng. Xn tha uK nlZ these･stages

axe $ubSeet to xigouTous Zicensing p=ocedures

administered by the Health and Safety Executive's Nuc:ear

rnstaUat±ons :nspedtorate. Other countries have stmiXnr

arramgementg. This commitment te satety, together with

the highest standaxd$ of ttegulations aTe important,

because pubiSe coneerns about nucleax power are often

based oB fears ef the unknown - on miBunde=standings

about irhe dangers of a)l souxces o£ xadiation and

ntsconceptions about nucleax gafety aspecLs.

18 Some ofi their concern hos been stimu2ated thy

accidents in other countries or by mis±nforraation about
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procedures eisewhere. There can be no dieubt thab

regponsibility £er nuc:ear safety must･remain with

inaividual governments, Neyertheless there is cope Eo]

Smproving the exchange ot Snformation between regulators

and werking towards a greatex commenaXity et standaids.

Useiul werk is beSng carrted eut under the auspices of

the Xnternational Atomie Energy Agency through ZNSAG and

NuSSAG and threugh the uregienai gxoupingg of regulators.

Through these processes we are ali deveiepSng a greatier

understanding of procedures adopt,ed hy "tiher countries

and are in a better positSon to ieevan from them,

IS At. t;he 5altte tStv:e trv}"nr e"ustxiee hnvs ofiEqmea }xe!e ee

the countrSes of Eastern Eurepe so that they can deveZop

an improve .their own standaxds. Sorne of thls is at a

gevernmcntal ievel, including action through thfl Eu:ppefin

Community. Some is thrcugh the ZAEA - for eKavaple the

werk on VVER reactors; other important assistance is

preyidied threugh WANO whieh has developed a useful

mechanistu for passing on expe=Sence beLween operaters z

themselves,

20 Looking to the tuture, the nuclear industry wUi

need to explain Sts reeora uruiuvleaL" s"fiety mbre cleerly

and more persuagively. !t will need to dispei, once ana

£or ailr the view eften vo±ced tn pubMc. that the

±ndustry is a closed worid where secrecy prevails. :t

igil: nlsn he nfcutitiuLr ivi LIUes Le be dene ee satisfy a

wSde range ot inte=r:ativnal epSnSon,
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21 This wUl not be easy. Thexe are} eS couirBei sotae

whose oppQsition to nueZear power is so deepXy xooted

Lhae ehay vS21 asook to e;cploit An)t informnHon +n

d±geredit the Sndustry and thDse who work in St, BuL iE

the "uclear Sndustry Ss to aiiay the concexns ef the

wider public, the opeT&tors ef nuclear s±tefi, the

indiustry and Govexnments vaust take every opporLunSty

providft aleax tactuai intormatioii tv eiiable people to

                                                 '
make the±v own judgement based on a rational ttssessment

                                          '

            '
22 We have ee:toinly･found this to be the case in the

Ux, The VSsitor Centre at Sellafield has proved to be

ene oS the most suceegBfui tourigt attyactiens in the

country and attracted more than ISO,OOO v±s±ters lasti

year. A large nunbex of the public alse vSsit the UK,s

nuelear pewer stetions and our nuclear inaustry ts

develop±ng a more open approach to the pubUc as weZl as

a co-erdinated stTategy for previding ineorrnatien about'

tts aet±vSties. Th±s wilX take some time to bear £rait

btae St in ±nteTeating to note tha pBsitSve pxperienfift fiS

Nuelear Electria frorn consulting the pubMc about the

best way to deaemrdssien their ges eooXed power stattens.

23 I sheuld stre6s that there ±s an ±nternaVional

eie;nent to this issue. We need to aevelop ways of

communicating not just wiUi"i oux own eeunt=ies but

between them and to exchange expeTienee of the wtest
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  effective ways of expJaining the facts abeut nueiear

  power. Hexe the cur:ent triai ef the International

  Nuclear Event Svale (rNES) - in which the VX is

  parttcipating - is an important test of the advantages ofi

  greater co-opeTatien Sn ordex to aXiay £eaxs abeut events

                                            '  at puclear poweT statSons. ,

  24 Similax considerations apply to the environment

  especially some materials can remain. radioacttve £or

  hundreds o= thousands ef yeaTg. The UK GoveTnment has

  therefiore 6et stxSct safety standards for their use,

  storage and disposal. The Government is eeniident that

  the p=esent dispesal and sa£ety arrangetaenks in the UK
                                           tt  a=e safe, but it recegnises the need to ptevide metheds

                                                      '  of peumanent disposal eventually for interrnedtate and

  high-level waste. NXREX, the company chatgea wtth

  developing a site fo= a repository for low and
i

  ±nteTmedtate ievel waste is making good progress end hope
                                                       x
  to be able te ahooge a gite later th±s year, It will

  then develop the gzafiety aase in very great detiail and puti

  in a planning appUcation, This wili buiXd on the veTy

 ,considerabJe expertise o£ the UK in the management of

 nuciear waste, expertise whieh is new providing itself by

 belng cnosen by a numbex of ether countries,

  25 r know that herre in eapan many oE you are awa=e e£

 the excellent work BNFL has done in this aren. Over the

 iast 12 months they have suceessfully commissiQned at

 SeU&field beth thei= vitr±ficatien piant for high levei
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wastie and an encapsuZat±on plant for intermedlate level

waste, A number of addibiena" weste management p:ants

are eiso now "earing compietion. These plar}es

demonstrate clearly that the wastes arising fTom

rep=o¢esging can be safely treated and gtorect, and are

further evidence oi the congiderable prog=ess that has

been made in solving ene of the key p=oblems eaced by the

ttueleay induotxy woxldwide.

                                                 '
26 Env±ronmentai cencerng havet ef couTse, been with us

fo= a long time, We have removed many of the slag-heaps

xrom past cQalmXrilxiy epekaUefisi ahd ineredueed the Cioan

Air Act to bantsh smog fircm our towns and citSes. More

recently, we have been :nuch mette aware Qf the daiuege from

acSd ra±n and QE the threat eE global wa=ming, fuxthex
        'exampleg of the intexnationaZ aspects of these issues.

       '                                            '
                           '
                                    '                                                   '                       '            '27 The British Government made a eotRmitment in May last

year to stabSUge the cov"txy's eafbefi dioxtac omiocieng
                                            'at 1990 SeveXg by the year 2005, provided ethex ceuntries

also pXayea their paxt. 71hig is a demanding target

inveXving costs to the eeonerny. Nuclear enexgy has, and

wiil continue to have - an impettant part te ptay both im

cuxbSng acid xain and in cembating globaX warming.
                                    '

28 Thig ±g beeauge nucleax stations emit prm¢ticaXiy no

suZphur dioxide or nitrogen oxides - the principal

Sngredients ot ac±d rain - and praaticaUy no carbon

dioxide - the prineSpal greenhouse gas. rf the
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electxicSty currently providied by nuciear power statSons

were to be generated hy gas, Britain wouid emit abeut 7

mUMon tennes more carbon, increasing total emtssions by

about 4.5ag eaeh year. :f the same anount of electricity

vtAT"R qenerBted by coal･ our entssiQns would increase by

areund 15,5 mUlion tonnes each year, increctsing total

emissions by nearly 10".

                                                 tt
29 For these reasens the UK Govexnment wisheg te

maintaim the nuclear option, but enl'y ±f nuclear pewer in

the UX beeemes more econemic and the industry

demenstrates it can eontinue to maintain high standerds

ef safety and environmental protectien. ･

                            .1
    '
30 At curreat levels ei iogsil fiuel pricesi nuclenr

povrerintheUKisraereexpensivethanelectricity '

generated from new coal, eil or gas-fSred statiens

although this is nat true of other countries. The'se

extra "nsfs werR pxesent betore and have not been

inuLeltsed by prSvatisatien. Wnile thoy were eoll-nlr{1

£rom the custorner before privatisation threugh the bulk

gupply tariff, which essentially arranged co$Ls oyer all

£eils, they are now paid by consuiuets tn en explScit way

through the nuclear levy which, under the present

arrangements, Tuns unt#l 1998. In the longer term,

nuciear power will have to ±rnprove its competitiveness

"nd wSll orilY "ttre"h investn"ent SE it is ecamoS-e Sn

¢ompa=ison with othev fuelg. Nuclear will have to

compete wSth ether technologies, on fair texms, whUe
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winping public coneidence through St6 high safety

standards and by generat±ng electxtcity in an

envirorunentallybeneficentway. '

31 r beX±eve that there shouid be scope £or the cests

e£ nuelear peweT in the UK to be reducedt without in any

way comprom±ging the industry's high standards of saEety.

:t wiZl be necessary te reduee both operating and baekena

cests but a key will be to reduee the capital costs of

new stations. rn terrns of eonstruetiont tt wilX be

impo:tant not to bu±ld a gerSes of individuai prototypes

but to gctSn from the expe=ience elsewhere in the woxld,

Obviously grenter int.emationaZ stsndaxdisation o£

designs wouXd be an important facto= tn aZlowing venders

to go down the Zearning curve qu±cker and henae eo reduce

32 Coneern about the environment may also heXp nucleeur

pewer impreve its cornpetitive position vis--n-vis other

fuels. ene reason fex the high cost of nucZear power is

that undex other fuels it bears dixectly the

environmental costs of Sts fuel cycler tn partieular the

cost of the safe disposal of its waste. The xeiative

ecenomics of nuclear power (and also ofi Tenewable energy)

could impTeve ±f the envirenmental cests ef fossiX fuels

were teken into aacount on a comparable btisis; tnoTe work

is needed to explore thSs.
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 33 r should Bay a eew-words he=e ebout the new nuaiear

 Corapany, Nuelear ElectrSct which has been created frern

 the nuciear dSv±$ien of Natienal pewer withi-n a

 remaTkabZy shert tSme and has now cempleted its e±rst

 fuli yeaT o£ ex±$tenee. A new or9anisattonal strueture

 is in pZaeei as weU as za new Beard and thoy are

 addressing beth the pxoblems ofi cost reduation and the

 euture ef nuclear powe=.

         '
         '

 34 The fact thaL this year Nuclear Electrie has

 produced rnorre nucJear eZectricity than eveT befo=e in the

 UK - a notabie performance - is a ve=y encou=aging Bta:t

 to the Companyis existence. .lrhis ±s'an example' of whab

 can be 4uliievea by s eemspany eenoontrating on its ewn

 businegs. Z know that John CollieT has made a continuing

 impxovernent irx ectput orte ef hig eentrai object,ivRs for

 this cempany, and fvrthex Smprevements in the perforiuance
r
i

 o: the AGR stations wUZ eleariy be a vital component in

 aenieving Uiilj cti",. Exploti4t4g tske Bee"e Sgm a]ctond±ng

 the liveg of the Magnox statiens (St aseems an uverage

 life extensien ef 6 yeaxs is achievab2e) could enlso make

 a rnajoT eentxibution, provSdea that any investuent

 involved gives a EuXl economic return. The Gevernment

 hbs rn&ele eieap that sg fax as existing n"r:IABr stati"ns

 ftrn eonaftrnfld in pTineiple nnd subtect Lo the views of
 the Nuclear ;rtstailationg :nspectorate, it would be

 wiiZ±ng te sanction ecOnornic invegiment in life

 axrenfilon7 of exSgting plaate
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35 The Gove:nment has ･ga±d it wiU updertake a full-

scale and Nide-xBnging reyiew o£ the prospeets fer

nueZear power as SizeweU B neaxs compietion 1994.

construetion of Sizewell B is nowt ef couTset weZl under

way. Progresg by Nuglear Electric is ehead ofi scheduZe

and the gtatSon is nn nouzsg tQ generate full poweT in

1995.

36 This timetabXe for the construction of Sizewell B

means tihat we should have some f±rm evidence.Qf the cost

QE ?WR constructiQn in the UK, when we undertake tt

coraprehensive =eview oS the p=ospects feT nuclear power

in terms of divexsityt envixenrnental and econemie

arguments. orhis intervening period wjl: nllow Lhe

indugtry tirne to reduce cests as far as possible to help

the econom±c case Eox nuciear pewer. As you will knowt

the Seeretary oE State has given con6ent to the

aengtruction of er PWR ati Hinkley ?oint but has made ciear

that hig decigion on whether Nuclear E:ectricSty would

also be given the neeessary fineneSai approval would

depend on the ecenomSes and en the outeowte of the 1994

37 The review wiZl have to consider evexy aspect

relevant to nucleeur powe:, inciuaing its ecenomic$ anct

itg eontTibutiem te the divexgity e£ energy suppXSes, as

welX as the deveioprnent oi new gesierating technelogies

and theix economic and environTnental ±mpi±cations. But

Nuclear ElectrScfs own busine6s xecord and pTospects for
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   viab±iity wiU ebvSeusiy also be a ma)or factor tn

   influeneingtheoutcoraeoStherevSew. ･ -
                             '                                     '                  '                                             '                    '                                  '

   3B The rev±ew w±11 aZsQ have to take account ef the

   experSenee of other countries. :t wiii have been clear

   from thSs talk how many ofi the issues relevant te the

   nuclear industry have an internat±onal dimension. Xndeea

   pubiSc epSnien would, X ain sure, take comfort Srom. e.

   gteatex ebmlno"zaZi-y e£ Qppronch te nucleftr iefi-9et :t

   was for this reason that the five countries nnd

   substnntiaZ nucZe&r p=ogranmes in the European Communiey

   issued only [tieo weeksl age n joint deelarnHnn stxefiutRq

  ,the impoTtance of nuclear power ag an energy seurce in

   'their countries ana cernmStt'Sng 't hemsietl.yes ee devoloping

   Bnd strengthening the# exSsting eo-opercrtion. This will

   incluae;

r
f

   ex¢hangeB of Snfiermation and staff

   trying tc align safety ob)ectives

   spreadtng best practice

  eo--operatien on design o£ new xeaetors

   eo-operat±en on aspects of the fuel eycle

  This deelaration makes an important step ferward in co-

  operation between eur countrSes and one on which we are

  alZ keeu to build, taking account of ceurse eE out

  membership of the Eurepean Community and in the IA!CA.
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39 oc)iere, finJlly. dtM?g n)1 t:hlB leftyc Nvdiear

Eleat:!a? History demonstrates it ig a brave man who

speaulatus about the iong--texm energy market. But ! ean

gay this. NucZear power has two important things in tts

                                       'Eavout. -
40 Fi=stt it remains an irnpoTtent cemponent in the

diversity of out energy suppXy - ana rl:hus the Becuzity eC

our supply - whose impoTtance has been demonstrated a

nurnber of tSmes in recent years. Secondiy, nuclear

energ¥ xemains the only iarge estabJished teahnology Eor

baseload power stat±ons whieh eruitg no greenhouse gages.

Tt .wiU be ve=y difficult for the world to vaeet Euture

energy demana without adding to global warrning ±n the

absence of a eontributi-on firom nuclear power.

41 For these xeasonsi the British (icvernrnent wants to

maintain the nueleart option, provrdeq the industry can

demonstrabe it is em econondc eption and that ±t can

maintain its own high standaTds of safety and

environmental pxotect±on, Xt is alse ciear that whether

these demands are met wSil depend on what is achieved

intexnationaily by the nuclemx industry and in no srnuU

pa=t by how prepared are the nuclear industry and the

regulatoxs in dtffexent countries to work together fer

cnmmnn Ands,
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CZECHOSZ,OVAK ENERGY POL:CY AND NEEDS OF ZNTERNAT:ONAL

COOPERATZON

    :n the end of 1990, a new energy poXicy of Czechoslo･-

vakia was forrnulated. The drafit was submitted for appxoval

to the FederaZ Government, both republic governrnents and

ali three parliaments. The energy poiicy shoulct :epresent

a joint produet of all partners involved, rnainZy of those

who are responsible for environmental matter in our eountry.

    The new poZicy's giobaX strategic objectives are as

follews f'

- JtEsi!ysz!ii!szp--glZ-ll;ns}!:seduct ofEe Dc21rn!lgRgEmug!wy!!z-t2gg!l!2I!!Xd fiO E

    The consumption of and demand fox eneTgy in aZl former

Eastern Bloc countries asce so high that these countries

sheuld focus, as their fixsit-rate priority, on reclucing

the demand for energy dramaticaXZy in every seator of their

eeonorniese maSnly in the indust#ial one.

p Givin a Neeessar Back round to the ¢zechoslovak Econom

    We are aware of the £act that ensuring a continuous sup-

ply of alZ types of energy is a prerequisite no economic re-

form activieies in our country can dispense with,

- Jt2siEL.!ag!ig!l.-giE..J2gmgfivellLps?Eg[-!Sgggylls;gsti1 t oEDetcrEr Rg rces

    Tn the future, we would like to be as independent as pos.-

sibie, because we know Erom ovtr own experience what baing de-

pendent on a singie suppliex, in our case the Soviet Union,

amounts to. There was nearly a hundred pexcent dependonce in

oiZ, a hundred percent dependence in naturaZ gas and a hun-

dred percent dependence in nuclear fuelsb
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- Intergartion of the Czecheslovak Energy System into the

   Euxo ean S stern

   Crhis is a big tas}c for ali energy-･reiated industxries oE

our ceuntry, a key to the dive' xsification in aU foxras of

ene:gy, which-we have eo achieve in a few yeats,･ We weuld

iike te connect･our high-voltage netwQxks to the Weste:n

grid and this means eur power system wiZl have to meot a

numbkr of conditions and :equixements, At the rnoments eur

power system is cenne¢ted to the vgestescn paxt of Europe by
rneans oi DC stations, The capaciCy oE these DC seations is

net high enough to pe:mit establishing in Central Euyope,

whieh Ss where eu: cQuntry lie$, what X caZl "a arossroad

of energieB", So far as natural gas is concernedf oux posi-

t±on is advantageeus in that all gas suppliea by the Soviet
Union eo Wes,tern Europe has to be deliveTect there by ineans of

a exangit gag pipeline going thxough our eertitory. OE courser

we will have to diversi£y evep in this field in the future.
Tbi3 means we will have to build a gas pipeline with a eapa-
             '
city high enough to permit us to u$e, apart £ror" Sov±et gasr
    t
aiso Noxwegian, Algerian and in the future also Iranian gas,

As tio oiZ, the situaeion is the sa;ne " we fully depend dn sup･-

pZies fxorn the Soviet Union. We are trying to build a pipeZine

connecting Austria and CzechosXovakia as fast as possible, and

anothe: pipeline to Germanyr by rneans of which we would be able

to gee oil fixova South European ports. The uleimate objective is

to make Czeeheslovakia compZeteiy independent on any singie
                                                     tsouTce of oU, AU these diversification progvarnrues are being

discussed either biZaterally, wtth diftexent European countriesr

er ±n the framewosck of a g:oup called "The PentagonaX"r which
eornp:i$es countries working togethex on these big projects -

Xealyt Czeehoslovakia, Austria, IJungary an･d Yugoslavia.

    '     The most important objectives of our new energy poZicy are

as fioliows u.
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- Reduction of the production of biack and brewn eoal

a･s a step necessa:y to ivaprove the enviTenrnentaX

situationinouxcountr '

    For ex4rnpiev our 1989 outputs of brewn coal and hara

coal were about 100 Mt and 26 Mt, respectiveZy, We have

already cut down the bxown coa: production by some 20 Mt

and we pXan to :educe it to 50 g of the 1989 figure by 2005,

Brewn coai is mainiy u$ed to genexate electricity, As itB

parametexs are rather bad (apprQx. 4g of suZphur anet about

30 g of ashes)t we will have to slash down its uses a$ rnueh

aspossible,orfindacleanwaytoburnit, ' .
        '
     By l995, we pZan to phase out Z,200 MW of the genexating

capacity of eonventiQnal power stations Zocated in North Bo-

hernia, which is ehe worst-epolLuted region in Europe,

  '
     We wUl have to increase the proportion of gas in oux

struceure of energy xesources and build bigge: undergrouna

gas sterage facilities to be able to make the systern capable

ef rneeting a:1 relevane requirernents. As ±n every country,
we will have to reduce the consurnptien of oii ana we wilZ

alse have to bu±ld stoxage capacities which axe practically

nenexistent at the moment,

     We wilX also try to rnake a better use of eur hydropoten--

tiaZ,alehoughmostefithasalreadybceninuse. ,
     We will have to tinish the construction of the Mochovee
nucleax' powex piantt which shoulct delivex 4 x 400 MW, as welX

as the firse and second generating units of the Temeltn nuciear

powex plant, where we will build two units 1,OOO MW each,

                                                           '     '     In the very near future, we wiU have to choose constxuc-

tion sites for two additionaZ nuclear units delivering ifOOO MW

eaeh.
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     As in every country, there is a lot of discussi.ens

between professionaLs and the publ±c in Czechosiovakia

as weZZi which are concerned wieh the iuture ways ef gene"

rating eiectric power in our country, Petential options

ineiucle

-･ cieancornbustionofeoal                             r
- gas±f±cationofeoitlandsteaTn-gascycZepowerplantsf
     inciuding a higher use Qf gas for thesE plants,

                                             ..- nuclear･powerplants,

        '

     We $hould alse be able to rnake our energy policy to be

refZeeted rnuch rnore on a regional scalet and eo work ruore

cZosely with inhabitants of these regions. In ehe future, even

the energy industry wiZl be opeft fDr Westexn capital andt

indeed, any capiCaZ willing to corne to eux counery, We have

estabJished a Federal Energy Agency which we hope wiXl faci.E

litate the irnplementation of- aU energy conservation and sae-

ving programmes, We are aware that these pxegrammes eould Qnly

beAlaunehed when we will have abandoned the policy of cheap

energy, which has been in effect until now. We plan to intro-

duee a policy of expensive energies,

     We also inte,nd eo make our conventional powe: plants

cleaner and more environment--friendly, which will arnount to

fitting them with desulphurization and denit:ification systemse

We do not have these technoZogies at our disposal in Czecho--

slovakia yet. CQnse<l{uently, we wouid weLcorne if foreign entier-

prises deal±ng in this sphere of business came to Czecheslo-"
vakia, established joint ventures with our companies land helped

retrof±t these ola conventional power stations.

     We will have to equip our central heating systerns with

accurate instrurnentatiQn and rneters permitting the consumption

of heat to be measured in an exact way. We anticipate that

these measures might result in saving$ a$ hSgh as 40 g in this
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type of ene'rgy, which is supplied te rnany plaees and to

our households,

CVhe Role of Nucleax Enor in CzechosXovakia

     The role ef nuclear energy in our eountry is important

not only because these pZants presently account for serne .

28 g of the total power production, lt is a:so important

because our country lies in the middle of Eurepe andt ag'

you know, there is a loe of talk in Europe new at the go-

vernTnental or parliamentary level as to whcther nucleax

peweT is realXy the best way or the right way to foliow as

£ar as nhe fiuture produceion of electricity is concerned,

     Our situat±on is maybo even more sensitive in this re-
spect because " as you know ･- we have some 3,250 MW of nu-

cleax power generating capacity in operation, For historical

xeasonst there nuclear power plants are based selely on So-.

viet･ teehnology, After the ChernobyX tragedyr we had to exn-

Piain for many, many months that the rea¢to:s we wexe using
- VVERs pe ave of a physical desing utteriy dttferene frem

that used in Chernobyl. Other Eastern countries, such as Bul-

garia or Hungaxyt find theTaselve$ in the saTne situation.

This aZso appiies eo the foxmer Gemman Devaocratic Repubiie,

AIZ thege countries use tha same type of reactors that vee

have.

     eur installed capacity is ba$ed on Soviet VVER 440

reactors, We have two units ef the oZdest type, V 230r which

is the same reacbox as that in Greifswald, formely in the

Gerrnan Dernocratie Republici and additionaX six 'units of the

rrtore advanced vVER 440 type, also known as V 213, All these

units are opevating in Slovakia, in aaslovsk6 Bohunice, Addi-

tional foux unit$ are operating in Movavia, the iocal gite
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being caUed Dukevany, To upgyade thcse unitsr we organi-
zed lnternativntil expext teams, which' helped us evaiuate '

and assess their sa£ety syterns and enabled us to take measu-

res that would bring the safety of our units to a Zevel con-

sistent with European standards. In this respect, we ha,ve

been coope:ating very eloseXy with the :ntexnational Atontc

Enexgy Agency in Vienna, and we are also txying to make use

of setviees and assistance ef the WANO.
                                                  '
      We have two nuclea: power plants under ¢enstruetion at
the moment, one of them being Mochevcet with a capacSty ofi

4 x 440 MW, The other site is Vemeltnr whexe we are buiZaing

two units 1,OOO MW each. Both pawer pZants are agaSn based

on Soviet technolegy, We wi:L have te upgrade these unies as

welZ before they wili be put into operation, In particuiar,

we wiZl have ee improve theix instrumentation and contr'oZ sys-

terns. The building precedure for deliveries of the above equip-

ment has already started and .[ rnust adrnit it is tha first big

tender we haveto cope with after so many years of planned eco-

nomyt during which such approaches were unthinkable, :n order

not to waste rnuch tirne, we are organizing a tender fior adai-

tionaZ two nucleax unies the size of which sheuid not exceed
sl

i4£eOgyMgtaenaCdhaxg:9 WhiCh ShOu2d irteet the most stringent nuclea:

      Of courser aZl this has been taking place alongside with

talks and discussions as to what source of energy sheuZd be

best for Czechoslovakia in the future, We have nuciear powex

in oux eountry and we will have to solve alX pvoblems asso-

eiated with the nuclear energy produceion, These are as foZiowsg

- Aswehaveenoughuranium,wetrytobaindepehdenton
      the Soviet Union in manufaceuxing ouy own nuclea: fuel.

     This is our objective, Naturally, it will require a lot

     of efforts to talk it out with our Soviet colleagues,

                                                   '
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We m'ighe establish a joint venture or a conportium

to be able to produce nuclea: fuel whoste parameters

woulcl be better than those of the fuel we import frorn

the Seviet Vnion, by using Western techneZogy fof this

purpose, This will of eouxse be a part of the divexsi-

fication programTne I have rnentioned before,
                                                 t
                                      '
Anothe: problem we ave facing consiBts in ouT very ZS-

mited capacities for the storage and disposaZ of Bpent

nucZear fuel, UntiZ now, we have been fully dependent

en an agreement with the Soviet Union, pursuant to which

the Soviet Union has undertaken te take back the burnt

fuel which it supp:ied fox our piants, :n the futurer

we will have to prepaxe ourselves £or a sieuati'on in

whieh it wiZZ no Xonger be possible to transport ,spent

fuel back te the USSR, ConSequentZy, we are now asse$sing

various concepts invoXving intermediate or long-term sto-

rage faciMties, Xn this respect, we will also have to

coopGrate with or f±nd pextners amQng ou: much mere ex-･
pexienced Western colXeaques.
            ,

We also have to take care of all kinds of xadioactive

wastes, We are now building two Tegional radioactive

waste storage and disposal sites Zocaeed at nueiear po-

wer plants, These a:e surfaee pool-type wa$te disposal

siees. So fax as the dispesal of highly radSoactive

wastes is con.cerned, Czachoslovakia has not yet taken

any decision as tQ what technelogy sheuZd be ernpleyed.

In this respect, we wouXd also like to coope:ate with

industriaZly deveXoped Westexn aounhrins.

During the last two decades oE the development of oux

nuclear power capacitiesi the sphere of public relations

has been eompletely neglected and we are paying for our
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negligance deaTJy at the moment. CQnseguently, eur effort$

axe now foeusing on expiaining all aspects of energy, envi-

ronment and espccially nuclear energy at eveTy level (Pewe:

plant, regionalr pax:iarnentaryt nationaZt internationai).

Heneei we wouldi aiso like to seek advice incountvies such

as Fxance and "apant which we know axe vexy experSencied in

public reXations with xespect te nuclear ene:gy, as their

results ±n this sphexe indicate,

'

:ng. Jan J S c h at Deputy Ministert
                    Federal Ministry of Econorny
  i

29. bifezna Z991

L
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Mr Chairman, ladies and gentlemen,

ram extremely honored te have been invited by theJAiF to addre$s this

annuai congress. There is certainly no better demonstratiQn ot the

iRternational ¢haTacter of nuclear energy than the worSdwide

importance and reputation ofthe JAIF eongress.

Hhink this is the fiftlx paper ! have been asked to present before this

distingu ished audien¢e. Ovex the years nuelear emergy ha$ increased its

pTesence in eur weTld, its industrial performance and it$ experience. In

all nuotear ¢oumtries, 1990 wa$ a year ef Smpressive records regarding

availability, safety and economy of nuclear ingtaUatiens, And yet during

the same years the distrust or the opposition of the public increased in

most ceutttries ! Shall we acceptthis paradexical situation ? lt ¢ould

meam Xesing fifty years of scientifie and teehnelegical efferts and putting

in danger the energy ancl e¢elQgical future of our p!anet,

At the rtsk of repeating more or !ess my previeus $peeches Z would like to

develop three simp!e points:

- first, my eenvictiept that the werid wi!1 net be able, in the next deeade$,

to baZaxtee its energy budget witheut nuelear energy,

 - secend. that mucgear ekergy is predseZy the form of energy which be$t

fits with the prefound aspiratioms of oitr socteties for a eZean worgd,

 -and !astEy in a more and more Sntercormeeted, unified worEd, we mugt

 untfy eur effoTts beth to waake these coxtvS¢fiotw cleav to alX peopXe

 <Nzacgear energy is first amd fereme$± a public reSftticrxt$ probiern> aptdi to

 bulki the worgwi,de suu¢Eeacr maarkee which wiSl a$$vare the begk

 performanee of xtue?eer emeygy, Arudi we mmsk achieve this at aR 2evets ;

 researeh, mftnnfsucturi"g, eleetrical ut･iaitSe$ and ffsaiety auShoritie$, Zt S$

 not teo early to do so because we have alo"g way to g# amd because thi$

 is the only way to ge:the way towards xtew gXobal cooperation,
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 ucl arenerLgy-!s-A.!n!apt

Japan and France are certainly the best proof,of this necessity. Both

counnie$ are confreptted with4the same problem;1imited natural eneTgy

re$ources te satisfy both the growing electricity eonsumption needs of

an advanced industrial infrastr"cture and the quality of life aspirations

pt a large population.

There i$ ne oil, no nafural. gas anct little ¢eal either on the Japanese

archipelago-or in eontineptal France. There are hydropower resources,

of course, but nearly all the ¢apa¢ity has been exploitea, Furthermore,

one canmot expect any significant eontributien, from renewable energies

such as,solar, geothermalt wind or waves, whSch remain dreams mere

than viable ind"$ulal solutions. Our twe･nations have therefere rmde a

,choice: patientlyT step by step, we have built -- and will contirtue to build

--
 a compreheRsive sy$tem of nuelear facllities, ,We,have deeided to

gua"antee eontro1･ oS the entire'chain, trom uranium mines to storage of

waste. And we have shewn that it is possible to develop a major nuclear

prograrn within a reasenable time frame, under competitive ecenomie

¢endition$ and in snict observance of the mest exacting regulations

coneemhg safety and proteedon of. the emvirenmertt,

The Eigures behind this ･a¢hievement are impresgive and worthy of note:

at the beginning ef 1991, Japan counted 40 Teactors in eommexeiaa

operatioza axtd Franee S3, in addition, a further fifteeut reactors in Japan

and eight in Fxance are either en orcier, u, nder construction or in their

commissioning phase. "rue re$ults gme equalXy elequent: three quarters of

Fxam¢e's eZeedeky and ptearZy,one thrct Sn iapan is xtuclear gemerated,

in Franee, g･he restruetwing efthe country's in$talled base to shift frem

fossiZ-fued to ptuclear power plants has beep terminated, New projeets

.npw foeu$ soleXy on meeting increa$ed demand, Werk will begtn on only
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a few plants in the next ten years, before major prejeets are ihitiated to

replace the existing generation of reacters.

In ;apan, the carefully pSanned deveaopment of your nuelear power

prQgram ¢evers several decades, As is the ease in France, yeur

gevernment is aware of your country's greater interest$. And aike

France, the Japanese utilities know where their best interests iie, The

publie, while expressing a certain ameunt of concerns since the

¢hernobyl accldent, remains in the majority favorable to operation of

existing plants, However, there is greater reticence among the general

publie with regards te ¢reation ef new plartts.

r often nete that each partieular eguntry can certainiy banish 4uclear

energy if it decides to do so. Even Japan ftnd France could do. They

weuld pay more fer their elecnicity;they are prebably rich enough for

that; they would pollute the atmosphere but that would net add so

much te global pollution. T7hey would lo$e their energy indepemdence;

many countries aceept thi$ situation,

It weuld not be a catastrophy for any nafion te avoid nuclear energy,

but it weuld be a catasmophy for the world.

I $hall not Tepeat heTe the demonstrations made at the last World

Energy Conferenee in Montreal ; they will be repeated in the $ame

tems in Madrid next year. t
With an increased population estimated at 12 bruion people in 2020 even

with sti!1 great inequalities in e¢onomic and !iving eonditions, the

current figures oS energy consumption have to be doubled somewhere in

the xtext decadeS, The eight billion metrtc tons of oil equivalent

cbnsumed each year must be in¢reased to about fifteen. $ueh figures wSll

iiot be reached without a significant contribution of uraniurn･

The Culf crisis Teminded us the fragility of the oil market, We have

surprisingly seen rather !ow costs per barrel but it made clear that thSs

r-7-4



Bituation ca" change any time fer some political reason, The world eoal

rnarket remains and win rerrtain low;coal wil1 be bumt neaT the mines,

which means in few ¢ountries, Renewable energy sources - as l noted -

are dramafieally 11mited,

ln today's werld, and most eertaiuly in the ftiture, a growing rtumber of

people seek a better ure - with continuing prQgress. To achieve this, they

need more and more emergy and electricity,

If nuclear energy is xtot available worlwide during the next century, the

world wiU face a deep energetic deficit, which means great dangers for

soeial and poaitica! weifare.

Today a quarter of this energy is in the form ef eleetricity, And of this

electricity, nllclear power supplies a Mttle le$s than 20 %, This is both a

Mttle and a lot. in tems of relative proportions, it ts not very much, but it

dees represe"t majoT grewth potential, Im absolute teTmst it is a great

deal, representing some 450 mi!lien metric tons of oil equivalent and

equal te all hydrceiectric-generated electridiy. What would happen if

these 4sc million ton$ eE oil wore suddeniy to disappear ? It weuld result

in a sharp inerease of the costs, of the varieus energy materiais, Here

 again rich countries, even strongly affeeted, would progressively

 recover, But the poor countries wouSd become poorer, withe. ut hope of

 restoring their econemies,

 Let me add that most of these ceuntries do net now have the necessary

 competence fer muclear eperation. As developed countries we have a

 duty to leave them the time needed to improving their industrial

 capabilities and their technologieal ski11.

  n 1 'calsourveef ner
 Nuclear power mlse responds te emvirenrnental needs, It's cleant it

 aVoids the emissien of dust parti¢les, $ulphur a"d nitrogen dioxide$, and

 has no harmful effect on land surface, uniike hydreelectric power,
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Today, we have become aware of our limitations. The hurnan race can

no longer ignore the fa¢t that its activities have altered the fa¢e of the

natural environment, polluted the water we drink amd the aiT we

breathe, in addition to the gradual destruction of the forests, the world

climate itself is now changing. And as foT the greenhouse effect, how

justified are people$' fears? I wouad not like to vent'ure into drawing

eonctusiens, ln any event, the question ts $til1 te be arswered. But in fact

we abeady know the answer: we have to slow down eur consumption

of fossil fuels, or at least reduee it, As for renewable energy seurces,

such as soiar energy, these aTe net tangib!e artematives and ne one is

capable of predicting the miracle that might soXve this situation, Under

such conditions, how ¢euld we pessibly dispense with nuclear power

without worcening the very situation we are bying to improve ?

I would not iike to be too degmati¢ about aeid rain or the greenheuse

effect. 1 feel much has stru to be learnt; and it is our duty to learn, ag

quiekly as pes$ible. The only conciusion X stress at thi$ point - but X think

it is a vital ofte -is that we must keep al1 availabZe eptioms open, When

we knew more, we shall be abZe te cheo$e if necessary and mere

probably use aU efthem,

But we tnust understand that an energy option remains epen ouly if we

use it teday, if we improve it tomerrew and make inse ef all

tecbe}ologica! progre$$ to irnpxeve it,

Of eourse there are some stenes on the path we have to follow to pteve

the ecoiegicaE value of nuclear emergy. First ef al!, puabltc opntopt

 remams extrerneXy ixtflqenced by ¢hernebyl, But ehernobya tg met thg

 onXy issue and a satisfactery response to the question ef storage off

 nuclear waste must also be found.

 Regardimg Chernobyl, we must elearly axid repeatedZy cemmukicate the

 following points :
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. chernobyl was an unacceptable disaster and if it･ is thought that a

  similar accident could occur in one of ouT own reactors, then we, as

  nuclear operators, should be the first to refuse to continue operations

  and set about installing new utts,

. mmfertunately, it is likely that a disaster of this magnitude may have

  delayed conseguences for the health ef those peop]e mest directly

  affected by the accident. This is ne reasen however, to draw a

  comparisen just te eause a sensation, $oviet officials have indeed

  confirmed to u$ that malfermatiom$ among live$tock are zao mere

  widespread that those that existed before the accident. Is it not out

  duty to clearXy establish thig faet and to say it aleud, if only to

  reassure public opinion ?

- our Teactors aTe safe and "Chernobyl" could never happen in ours.

  TMe accident wag the result of a combination of errors and failures

  due to a politieal and tecivri¢al system totally eppesite to eur own;a

  sy$tern which adopted an tzftstable type of reactor, which we had

  Tefused te use;a system which considered it was pessible to bypass

  the use of a containtnent building that weuid have limited the

  consequenees ofthe accidemt; a system which telerated teehnical

  incompetence and inexperience oxt the paTt of operaters, which

  allowed fer an accumu!ation

  of mlstakes, violatiom of regulations axtd the removat of safety

  systems, M of ehis is totally inconceivable in our countues.

- we de net elan to be infausble mor do we exclude the psssibility ofan

  aceideme. Wg cane however, guaraxttee thnt in the evextt ef an

  aecident, there wbuld be no pessible comparison betweext its

  eomsequence$ and tho$e of Chernobyk, ptor would there be any serious

  repercussiens on either public health ox the environment.
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So what cowardice is it that prevents those whe are aware of these

facts, be it engineers, Politicians or journalist$, from clearly stating

them ?

Of course, even if our present insta"atiens have achieved a high degree

of safetJy, we have to conceive for the future sti11 beftter plants and

factories. We want to redu¢e even further the probability of sexieus

accidents and to restrict their ¢onsequences in tems of re!eases.

Although extremely low, there stM exists the ri$k of releasing

radieactive products created by fission into the atmosphere, In eur

reacters, we have reduced this Tisk to an extremely lew level, but wg

wish to reduce it even further･ We should, hewever, be very caref"a

about trytng te eonvince the public that zgro risk is still a" attainabae

goal. We run the risk of discrediting existing installations witheut

having first convinced public opimien, or bringing significant

imprevementstesafety, -
The reacters of the future must not become purely passive systems, nor

mugt utilities operate systems for whieh they would have no meang of

intervening in the case of an unfereseen event,

Do not conclude from the remarks, however, that there is no roem for

progress, The solution lies in the development of Teaetors whieh

combine a "forgiving" design and eperatimg features. Zt would be absurd

to rrtake a clean sweep of our experience with proven reaeter types

under the pretext that we are aware of some small disadvantages,

The constructio" now umderway of large ABWRs in Japan is certaln!y an

excellent centribution to this pregress, And we must hope that seme

APWRs will be built in the neaT future in this country, Signift¢ant steps

 forward$ in the fuel cycle (enrichment, reprocessing) will alse,appear

 during the next deeade, particularly in Japan･
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ln France, we are building the first two units called N4 whicli take into

account all the feedback of ten years ef operatton and include a

particularly performirtg man-machine interfa¢e. T:he studies of the

plants to be built in the next ¢entury, patticu!arly to replace the prese"t

reactors, have begn, under the mame REF 2000,

EuTedif conti"uas its remarkable performance, Zhe "La Hague"

reprocessing plant has mow been enZarged te a capacity of 1600

tens/year : the $tartup ef UP3, part of this enSarged plant, ha$ beefi

remarkably successfull.

AU these steps forwards are being made in a ful1 continuity with the pa$t

amd the present nue2eat achievements in our two countTies, which is the

best assuranee we can have for the ,future.

T ard loba oo eratio

bet's net forget thak nuclear emergy has Zong been, sin¢e its begtnning,

the focus ef stromg intescxxatSenal ¢ooperfttien, Of course, tlzis aspect

somewhat di$appeared during the sixttes and the geventie$ when

nuelear energy geemed to evelve competitive market business, Xt ts clear

teday ehat the adv"ntages of ceoperation prevail over competition,

Arid we must go imher,

The fErst area we must exarnine k$ eertainly Vublic Relations. Our

prebiem is no Rengewa teelmicaZ problem but a P, R, problem. And we

have te defend muelear energy with one voice, Any diserepancy wma be

used by Qppenents to atta¢k our good faith,

k's al$o elear that gome arguments givem te media by a foreign source

wil1 have more strength than tho$e givert by the usual domestic

eounterparts,

 this co!laboration is already cui rently reflected by Japanese and Freneh

erganizations. We have sent a woman whe is in charge of one of our

nuclear plants for an interview en japanese 1"V, Her remarks, as a
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woman and as a responsibae person in Franee, pTobably for sonne

illogical reason, have mcre weight than a similar Japanese person

woulcl have, Im France, we often use the exemple ef Japan as the begt

exemple o£another country strongly eoirmitted in nuclear develepment,

Of course, the mentalities, the context ef the Japanese and the Freneh

public opinion$ are semewhat diffetent and the mcssages have te be

adapted, But why should'n't we succeed where imternatlonaMy mimded

environmentalist organizations do ? Let's not. forget the oppesitiom te

nuclear power is ¢learly a multinatienaZ entreprise.

tam convinced that in a few years from mow we shall have te extend

our P, R work beyond borders and create some internatienal agencies,

Rightaow, Foratom, the Eumpean nuelear lobby, has decided to ask a

representative to defend the nuclear option in Brussels, before the

EurQpean Commis$ion amd tke Eumpean Parliament - And this ig oniy

the begtnning, -
On the industrial side, we rnust recegnize a very important peint ; tne$t

nucZear pewer plants built in the West are based en the same

technoXogy, whether pressurized water rea¢tor$ <the m"$t sibequent) or

boiliRg water reaetors, Simce the Z960$, when the fust xea¢tors of this

type were imstalled in khe Usrtted States, these paants have a¢mmulated

a wea!th of experien¢e, Le$$ens Searned in plant operation have been

taken inte a¢eovvnt when desigrkirtg new facmaties amd, where neeessary,

eertrespending modificatioms hatve been imcerpoTated into urtits already

in operation, Aal units havg now reacheci a similar $tage of

development. First bult under licertoe, a,e., based on eommon plans and

specMcatiozas, xtuclear plant$ were subsequently buM using the same

principles, but integrating the indivSdual features ot utilities in the

different counnies, Tkis mity of te¢imoSogy makes cooperation between

rnanufacturers ea$y amd natuTal,
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There is prebably not enough reom in today's market for a$ many

manufacturers as in the past, Today, as a united Europe is gradually

constructed, we are wiMessing the formation ef transmational

industrial allianees, 3oint ventures, such as those set up between

Framatome and Siemens, Asea-Atom and BBC, Alsthem and GEC,

offer the ideal opportungty for creating common standards for future

production units. In particular we hope that the eommen $ubsidtary of

Framatome and Siemens, Nuclear Power Internatlonal, will define in

the next years, a European PWR, which ceuld be adepted by all

European <or non-European) utikities.

Ties between Yapane$e and Ameriean manufacturers express a

somewhat different approach to this cooperation. This cencentratien

process wili eemtinue, and enly a handfuZ of suppliers' wii! remain.

Eleetricity preducers rnust a]ise ioin for¢es to a greater extent, Only

tlwough the type of ceoperationr tha± has already begun wM they be able

to take advantage'of pos6ib!e intercennec±ion of their grids te make

better use of their generating resources and avoid exces$ investments,

while at the sanne time augmenting grid stability. Both the pToducers

and comsumers wilE benefit from such cooperation. There is comsiderable

woomfit for further exchanges amomg utdities. This is vital in Europe if we

are to satisfy the meeds of East Eurepean nation$, which must cXose a

large nurnber of beth lignlteeburrting plautts due to the excessive

pa11ution they produce, and n"merous nuclear units, given the danger

pmed by their contixiued operatiom,

Electrieiky preducers musta1$o unit te dethe a memhum numbeT of

commen standards. There is every incentive tor such standardizationt

from }ower equipment costs to easier rreaintenance and better contrel

over safety.
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Loekng beyond differen¢es ameng specialists'i elecincity utilities must

join together to ¢learly define their needs te the manufactuxets, and lay

the feundations for the nuclear pawer plants of the future.

Lastly, they mustshare operating experiertee. Tlte fermation in 1989 of

the Werld Association of Nuclear Operators -- WANO -- hag provided a

vehicle for this, net only with regard$ to incidents but alse coxteerning

pesitive opcrating experienee, 'TIte epening of WANO centers in su¢h

diverse paxts oE the globe as Paris, Londen, Mo$eew and Tokyo and

Atlathta refleets the exeellent climate surTeunding this cooperation,

Cooperation in the area of safety is of ¢ourse a fundamental neces$ity,

lhe public is well aware that problem$ posed by the impXement&tion Qf

nueiear energy kuow no frentiers and should therefore be examined in a

uniterm malmer in all counnies.

The pubXic is fir$t altd feremost concermed about the safety of mucaeax

in$tallations. The Chernobyli disaster revealect the imternaeiQma1

iniplieations ef xtuclear safety, Cloud$ of radieactive particles emEttecl by

a reactor seme 3oo kilorneters from the nearest border cro$$ed Eufope;

furthermore oniy a handfui of specialists outside the VSSR weye

famiZSar with the name and teeimelogtes of this type of reactor,

Other areas of concern for the publie incaude emeTgency plms in cese eS

accidents, a¢ceptable radiatien pxQte¢ticm standaTds and envixormentaS

pollubon.

in an era when the media endeavors to inferm the public of the slightesk

incldent, eve" on the othet $tde of the world, people insist on knowing

alk that goes on. The public wants to be informed abezat any evetw

involving nuelear power and whi¢h, it believes, rmy have an effect on

Sts daily life,
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In all these areas, the populations invelveq are concerned about the

disparities whieh seenA to exist between nationaE legislation and

practices in their difSewent countries.

Of ceurse we know it is difticuZt te create imternationaa safety rules. It

wil! probably take many years to achieve, How can we succeed irt defiftg

eemmon safety stamdaxds, even in Europe, where we kave te work with

$ome countrie$ which have abandoned axty mu¢lear development ? My

persoma1 view is that we shaM suceeed enly progres$ively and mamiy by

bilatetal agreements, om the oecasion of Prectse projects. in this regard

we very much hope the NPY medei wM oblige French and German

safety ftutheritieg ±o agree ort the m"st impexeant $afety rules. We ]tnust,

in axty caset try.

We gheu!d encourage this type of development;the pubMc insists on this

point. People have ±he rightto expee± a minimum levei of quality in

imstallation$ and te demand a minimum Zevel of safety, We achieved this

minimum a iong ime ago, Zt is uriformake, however, that the different

ways ef formulating the $tatutory dirgctive$ leave the gesieraa publie

thirikzing that discrepancies extw in appxeaches to $afety, I belteve that

few rea! obstae2es $till iie in our way in thts field, but there remain$ a

great deal te be dome to SUmstrate the cohere"t natwe of our procedures,

Astether eau$e feee eomeerm is the safe±y of fissile mftterials aptd the

guarantee of "xtenvpxolifexatien" of atQmie weapon$ baged om ¢ivil

nuelear energy.

the ZAEA, offictaliy inauguated in Z9SZ unites mo$t ofthe countries in

the world, in¢luding Ea$t Xmaropean gtates, Oxte of its main funetions hag

been and corttinues te be safeguaxding again$t the proliferation of

muclear weapons. in pursuit of this obje¢tive, IAEA inspectors monitor

the civil installations of natiens who have signed the Non-proliferatien
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Treaty, as we!1 as those of countries which accept the modes of the

tneaty without aetually being signatories.

Zn addition to these activities, the agency puts forward

recommendatioAs in numegous fields, especittlly eoxtcemhg Gmfcty, The

ZAEA eernprises leading internatienal experts. In agreement with the

eleetricity utMties requesting such a¢tion, the experts carry out

extensive $afety inspe¢tions of plant$, under the OSART de$ignation,

FoMowimg these inspectioms, reparts are written assessing plant safety

and, if necessary, recemmemdations are submitted, The XAEA, in

conjumctien with its membeTs and upem their request, aiso draw$ up

goed practices guides, which eever management organization, ¢hoice of

$ites, design and eperatien of ithsta!latioms and safety guarantees.

Xn tkte wake of the Chernobyl aceEdextt, the ageney established an

agreement whereby membex $tates were committed te immediateZy

inform the IAEA and the international ¢Qmmunity of a"y serious

aceictent$ as soon as they pose a petential danger to the envinronment in

terms ef radieactive releases.

Another agreeraent focuseg ott mutual assistance in the evewt of a

n"elear aecidenk. Xt aims to facitttate rapid assistance in a¢cident

$ituations in erder to westtric:t the consequemees and protect human Mve$r

property and the emvironmewt frorn radieactive welea$es. : would aZso

Zike to point Qut that the ZAEA co"eluded an agreement with the World

As$oeianon of NzacZear Operaters (WANe) to faaueate the exchange of

experience betweem operators,

Ts it neces$ary to go even further and $tandardize petieies and $afety

procedures ? For marty years, the basic principles have been the $ame

 threughout the industry. No major new idea has ever emerged in a

                                  . nuclear-generating country withoxxt also beimg analyzed anel eonsidgred

 by ether users. Xhere is, of course. a ¢ertain degree of diversfication due
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to loeal conditions and $pectfic laws and traditions in particu!ar, But, in

general, there is already a high levei of consistency between existing`

pe!icies, Bedies sza¢h as the IAEA have rnade major eontributiens

towards estabiighing minimum Zevets of uttiformity, The agency has,

however, endeavored to be fiexible in its actions se as te xemain

effective. Lastly, nu¢lear Te$earch is a pTime area for internatiQnal

cooperation, in particular as regard$ definitien ef the reactor

techzaolegy and fuels efterrterrow, Advanced Te$earch werk on nuclear

units testifies to efforts already imclex way. Likewtse, joint work ont fa3t

breeder reacters must be pursued and expastdea, I persist in believing

that these reacters wM find a pla¢e in the xtucleaT pQwer solutions

meeded to weplaee the eurrent installed base in the next cemtury. But fixstr

their indu$trSal developmene must be completed, and new protetypes

built. Ilhi$ wma require peoliptg eE eur fitxanctaZ and human resour¢es, as

weli a$ our manufaeturing and operatimg experiexice, My sineere wish,

net only for this te¢hrtology, but also S" the much lenger term for the

much rrtere costly developrnent of nuelear fu$ion technelogy, is that

japsxt, the Uxtited SSates amd EurQpe -- East and West -. consolidate

their efforts,

Akhough my rernarks on eoQperadon have focused on nu¢lear power

paapts, I woukl al$o SSke ko ftote amother area of truly exernpaary

ecopemetiort betweert gapan and France: xeproces$ing of fuel, whi¢h wil1

take ofi cogecxe±e fomme in ju$t a few yeews at Roklcasho-Mura,

From the eutset, xtuekear emergy ha$ beeen an internationRl industry,

Today, tkis ts a xthatter ef suwtval: either our industry wM xemain

intematienal, or it will cease to exSst,

                            a

                          " te-
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Te conclude, I weurd Xike te ogtline fer you the reasons behind my

eptimism･ lhere are clear signs that the situation is changing in a

number of countries, Xn Swede- after a fifteen-year meratorium and a

stated intention to shut down existing plantst the time has come to take

$teck, as it were. Faced with the comseguenees of havSng abandened

nuclear-generated electricity, our Swedish hiends aTe again Zistening to

the voices of reasopt ftnd have delayed the elosimg oS the Ringhal$ plant,

Elsewhexe, in Finlartd and Taiwan, there axe plRms for com$trzaceiom of

new xtuelear power piant$. in the Vnited States, the exces$ ¢apaeity ef

fossiiefueX plant$ ha$ dimSmi$hed, and nuclear pewer is agaim being

gtven a ehance. Finally, Ea$tern Europe mu$t modiernize its instasued

base, autd enly state-of4he-art suu¢lear pewer piants, btrklt aceordimg te

the eriteria we have deveioped, win provide a $olutien, As a xe$uAts E am

fixmZy ¢othvSn¢ed thqt this deeade wi2a $ee the reXazaitch ef xtwacXea:

programs. -
Nu¢Xear enexgy has reaehed technologtcal maaturity and nlready makes a

major conwtbutien fro elecnteity prodLzaedon foge the tnodern wor!d. Atftew

rapid deveXopmene, nuelear programs slowed dowxt over ff eertagge

pexied, SeveraZ $ige point to the re-emaergenee of a imher perAedi oS

exparx$ion. NucZear enez"gy is sew1 a young technol"gy, being ¢on$itantXy

updted and improved. Its extvirenmental and ecomemic advamtages ewee

beginrdftg once again fo be pereeived by the publi¢. Once we kave

convinced the publie that ils fears about safety are urtfounded, nueEear

energy wma take its pXace as a key supplier of temomow's eZecgmiete:y, 'XEke

cenditions for a new start have abeady been satisfied - and it is new egsc

duty to prove this to the satisfaction ef our tellow citriizens.
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今後の原子力開発と核不拡散問題

一核不拡散対策強化のために一・

核不拡散レジームの直面する諸問題

1．Threshold　CountriesのNPT未加盟

　　南ア、イスラエル、ブラジル、アルゼンチン、

　　0インド、パキスタン等

2．ポスト冷戦の国際情勢

3．現行NPT／IAEA制度の問題点

　　イラク、北朝鮮のケース

　　発展途上国のケース

TetSUYa　Endo
Ambassador，　Permanent　Mission　of　Japan　to
the　工nternational　Organizations　in　Vienna



　　　核不拡散レジームの新たな発展

仏、南アフリカ、アルゼンチンとブラジル



　　　核不拡散レジームの改善、強化

1．NPTをいかにして魅力あるものにするか

　核軍縮への努力

　優遇的な経済・技術協力

2．IAEA保障措置制度の見直し

　特別査察制度

　　INFCIRC　153の諸問題

3．原子力関連資機材の国際的な輸出規制

　ザンガー委員会リスト

　　ロンドン・ガイドライン

　輸出条件の厳格化
　　（フルスコープ・セーフガード）

　汎用品の取扱い

　新興供給国問題



      Iyos Subki

 Deputy Director Generai

Nationai Atornic Energy Agency

       INDONESIA

April 8, 1991

The Nuclear Power Program in Indonesia

     It

nuclear

    The
its Long

is a great honour for me to
                ttpower program.

 nuclear power program
 Range Development Plan

address you

in Indonesia is an
 (LRDP) whose

on my countriy's

integral part of

E.ach LRDG consists of 5 Five Year Development
The first LRDP started in 1969 and will end in 1994.

    The mission and objectives of our nuclear power'program are
    'to develop and utilise･nuclear science, technology and energy for
                                                            'peaceful purpose only, since our country is committed to the NPT
and ･to contribute positively to the world peace and welfare.

                  '     The nation-wide long range plan (LRDP) inevitably gives
general guidence to the nuciear power program which should
consequently be planned on a long range and holistic basis. This
means that we look into the needs of present generation and to do
                                                            '                'justice to the needs of our future generations; in addition i.t
Should be holistic since nuclear plan and policy cannot be framed

On the basis of technological fixes oniy, but we should also take
.

into account social, political and cultural considerations,

                                       '         '                                     '                                                     '    The science and technology base (STB) for nuclear energy in
Indonesia has been set up in SERPONG, 45 km from JAKARTA, to support

a Wide range nuclear R&D and develop high quaiity human resource
fOr nuclear program implementation. This nuclear complex wiil be
fUlly operational in 1992 and open to international cooperation.

duration is

  Programs

25 years

(5-FYDP)
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     The nuclear power ptant program in Indonesia will grow in
importance within the Second Long Range Development Plan which will
                              '                                 'start in 1994 and end in 2019. The installed eiectric capacity in
JAVA alone (which has no natural resources but has high population)
                                         ttwill grow from 8,OOO MW in 1990 to 27,OOO MW in 2015. This
                                                      'increase will be fulfilled by coal and gas (12,OOO MW) and nttclear

will supply around 7,OOO MW of power.

     The Feasibility Study for the First Nuciear Power Plants at
the Muria Peninsula Region/Central Java will be started in the
fiscal year 1991/1992 (for 4 years), It covers among others:
techno-economic, safety, financing, site, environmental, socia! and
 'cultu'ral aspects. .
    As regards fossil fuel resources, Indonesia has some oil, gas
 '

and coal, which at the present day consumption rate will be
depleted in 20, 60 and more thari 200 years respectively, It would

be an illusion if we call ourselves as rich in natural resources.

So, we should in fact start now developing new technologies
(including nuclear) for post oil era.

     Due to increasing demand for better guality of life, big
popu' lation and industrialization, the government has the following

energy policy: stable supply of energy at an affordable price,
diversification, efficiency, export opportunity (for oil and gas)
and consciousness on energy environmental impacts.

    The main problems facing nuclear power program in Indonesia
are: financing, transfer of technology and public acceptance.
                                       '                           '                        '
    These aspects need not only international cooperation but also
Strong international partnerships. We should therefore build an
environment conductive to these purposes especially political
Stability in each country and region, commitment to peaceful
SOIutions of conflicts and peaceful uses of nuclear energy. In
SUch a condition cooperation. can go beyond national boundaries and
be based solely on mutual respect and benefit. The history of

nUclear energy will flourish in the 21st century if nuclear
･technocrats can cooperate with politicians to avoid any future
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moratorium on nuclear energy in our countries and additionally the

nuclear technocrats should be ab!e to avoid any rnajor nuclear
accident in future･ At the national ieyel strong partnership
between technocrats and social scientists should be developed.
Development and for that matter nuclear development is a learning
process. Not only do they (other people) need to learn from us
(through nuclear information) but most importantly we need to learn

frorn thern as regards feelings and perceptions on nuclear energy and

its risks. This is strategic for public acceptance.

                '    I cannot comment on financing, it is too technical .
                                      '

    This is what I choose to mention in a very lirnited of time.

    Thank you for your attention.
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　　　　セッション2

脱原子力政策のゆくえ

スウェーデンにおける原子力発電早期廃止政策の変更

スウェーデン・クラフトサム（電気事業連合）理事長

　　　　　　　　　　　　　　　K．一A．エデイン

　　　　　　スイスのエネルギー政策と原子力の将来

　　　　　　　　　　　スイス連邦エネルギー局長

　　　　　　　　　　　　　　　　　　E．キーナー

　　　　　　　　　　　　　　　　〈パネル討論〉

スウェーデン・クラフトサム（電気事業連合）理事長

　　　　　　　　　　　　　　　K．一A．エディン

　　　　　　　　　　　　スイス連邦エネルギー局長

　　　　　　　　　　　　　　　　　　E．キーナー

　　　　　　　スウェーデン産業大臣エネルギー顧問

　　　　　　　　　　　　　　　　　　P．　オーセル

　　　　　　　　　　　　スイス原子力協会事務局長

　　　　　　　　　　　　　　　　　　P．　ヘーレン

　　　　　　　　　　　　　　　　　東京大学教授

　　　　　　　　　　　　　　　　　茅　　陽　一

　　　　　　　　　　　　　縣電力（株）副社長

　　　　　　　　　　　　　　　　　依　田　　直
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ecssion I-1 K.-A.Edin (K.-A.x7" i7) ph(7' cr/4.lb4tSdi"A/.)

%

Opinion 1990. When to phase out:
1 finish the phaseout before 2010
2 finish the phaseeut to 2010
3 keep nuctear after 201O

70

oo

se

40

l

3tO

20

10

o

1

l
･
17

Total

24

57

1 2 3

67

Men

10

22

1 2 3

Women

26

23

1 2

47
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1 Sweden has abolished the plans to start the
phase out of nuclear power in the 1990's. In
,piatice agso the plan to finish the phase-out by

201O.

2

3

Public acceptance of nuclear power has steadi-
ly increased since ChernobyE.

Swedish nuclear power har performed well
with respect to

4

" SafetyandEconomy

We have deveSoped a politically approved mo-
thod for permanent storage of spent nuclear
fueg

5

6

A14 nucgear power plants now have a filter
against uncontrolled radioactive release

We have experienced the worst possible acci-
dent in our neighborhood without severe con-

sequences

Karl-Axel Edin, Kraftsam,April 2, 1991
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7 Swedish industry would be hurt by the in-
cirease is the price of electricity that would

fabow a phase out nuclear

8 Tlie pubtic is well aware that the only realistic
atternative to nuclear power is fossil fuel pow-

et. They are also aware of the drawback of
fossil fuea power

9

10

The political interest in the climatic effects of

fossi1 fuel burning has increased the accep-
tance ef nuclear power

Tw･o }poafiticag parties have tried to use the

;mluotealr issue to attract new groups om anti-
iinrdgms"iiaa and gTeen voters. Both failed.

11 tt has proved impossible to make the potitical
   decision to phase out sufficiently credibie for

   industry to invest in new power plants to re-
   place the nuclear plants to be decommissioned.

Karl-Axel Edin, Kraftsam, April 2, 1991
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MINZSTRY OF INDUSTRY i991-04--05
peter Asell
political adviser

                        ENERGY POLXCY XN SWEDEN

                                                      '        A presentation ofi the Government's bill presented to
        parliament the 14th of February 1991. '
                                                          '        - Key note speach for panel dis,cussion at the JAIF 24th
       Annual Conference in Tokyo, April 9th 1991.

                                        '
        First of all r want to express my gratitude for hav±ng
        been invited here in order to present the Swedish energy
        policy, with 'special emphasis on our decision to phase

        out nuclear power. T hope I will be able 9o answer the
        questions that you might have concerning our.policy.
                                '        But let rne start with a short background to make you

        understandtheSwedishsituation. '

        BACKGROUND.
                          r.                                             '        Sweden is a large country. Our. area is 102 larger than

        Japans. Our population, however, is very small. Total

        number oE inhabitants are 8.5 mi114ons; rnuch less than

        10% oE the Japanese population.

          '
                        '
        Our country is situated, far north and we suffer Erom a

        hard clirnate, although it is not as ha:d as in Siberia,

        since Sweden is a rnaritirne country between the Baltic sea

        and the AtZantic ocean. '

        Geologically Sweden is very diEferent firom Japan. Our
        bedrock is extrbrnely old and,thereEore our raountains' are

        flattened out and most oE our country is rather Elat. Our

        climate and soils, howevert makes rnost part unsuitable

        for agriculture but weli suited for coniEerous forests.

        [DhereEore forestry and forest industry have always been

        our i2.!t!."!!i!.!iz source oE prosperity. '
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Our bedrock is also rich oE metaXiic mineraXs, which has

made rnetal ruining and metal production our second source

of prosperity.

Our gently sLoping mountains are also well suited Eor

hydro power production. Until 15 years ago, hydro power

gave us 702 ofi our electric power. Still our capacity of

70 !rwh give us 50k of our power supply. Hydro power is

oEten rnentioned as our third source of prosperity.

These resources have made Sweden technically and

industrially highly developed with a high ･standard oE
living. Consequently our prosperity is based on h' eavy,
energy-demandipg industry, such as iron and metal minin' gt

steel and metal production, and paper production.
               '                                  '

Our cornbination ofi hard climate and heavy industry rnake

us very dependent on- energy supply, especially electric

power. Our consumption of electric power per capita is

more than 17 OOO kWh/year, which is three times as high

as the Japanese per capita consumption.

NUCLEAR POWER.
Sweden started earZy with' commercial use of nuclear

power. The first full scaie Swedish commercial nuclear

plant was taken into operation 1972. Xntensive

anti-nuclear feelings in large groups of population aiso

developed early. Nuclear power developed into the most

inEected political issue in modern Swedish history: 15

years ago the social democratic party was thrown out ofi

government for the first time since 44 years. In 1980 a

public referendum was held about nuclear power. As a

result a decision was taken that nuclear power shall be

used during a transition period, but is to be phased out

at the latest by the year 2010.
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And so the subject Eor my presentationt GOVERNMENT'S BILL
ON ENERGY 1991:

During last year intensive political negotiations was

pursued between the governing Social Democrats and

the opposing Liberals and Centre party. IVhe opposing

Conservativest EnvironmentaZists and Communists were Rot

invited to these negotiations.

A three party agreement bridging forrnerly deep poiitical

gaps was met in January this year. Government's biU,

presented less than two months ago, is based on this

broad politicai agreement.

This is the main content of the bill:

1. Start of nuclear phase--out will depend on success for

energy conservation and for new sources of energy. Let rRe

quote Erom the translation:

"The juncture at which the phase-out of nuciear power can

begin, and the rate at which it can proceed w±Zl hinge on
the results of electricity conservation measures, the

supply of electricity from environmentally acceptabie

power production and the possibilities of maintaining

internationally competitive electricity prices".

Xn shortt this rneans that the earlier decision to start

phasing-out 1995 is to be changed.

2. The decision of final phase-out by 20iO is not

changed.
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                                                        '
3. The iormer strict ceiiing Eor release of C02 is to be

repZaced by a policy where ali kinds gf cZimate affecting

gases are to'be taken into consideration and where the

internationai s}RR.!sls}s!hL will be centraZ. This will give

some space for fossil fiuels as a resuZt of the phasing

out of CFCs. CFC is a very potent climate affecting gas.

  '
                                  '                                                        '
4. A large 5-year prograrn for intensified energy

conservation.

5. A large investment support program Eor introducing

technology that is "near commercial", such as biornass

Combined Heat and Power production (CHP), mediurn sized

wind power and solar heating.
  '
                         '                                                         '
6. Redoubled efEorts fior further technical development ofi

large scale wind power and iarge scale biornass-power.

7. Turning surplus agriculture land into ethanol-fuel

production.

These measures during the nearest 5 years, and similar

measures later on, are estiruated to give possibilities to

fulEil the phase-out process as planned.

       '

To ensure that this will also be the case, the parties
concerned have agreed that the government (.!!eqA!r!s!,E.g.Eiidl s of

what party is in power) shall continuously evaluate the

development and each year (in the budget) present the

results and suggest such additional rneasures that might

be called for. This political formula will gLg-!! t! zs2.ga!Lr

gi.ve the parliament full information, and every single

member oE parliament a possibility each year to express

his view on the Governmentrs way ofi action and demand
                           'alternative measures. '
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WhatarethenthePOTENTIALFORSUCCESS? ･
Doubts have been expressed, as to whether it will be ,

possible to fulfil the phase-out without sacrificing our

prosperity. Of course nobody can give exact Eorecasts of

what will happen during the next 19 years, but X will at
least show the RgSt!E2g!ilg!.Et l we are working with.

1.!E!Rg-EfE!2cr conservationhasdemonstratedgreatprogress.

Especially this is the case in domestic heating, which is

averyimportantfactorforSwedishtotaienergy ..
consurrtption, as well as for our Rg!gs consumption (raore

than i/3 of our nuclear power is used Eor domestic

heating). New metods for insulation, ventilation and for

window construction have led to the fact that modern

houses consume just a small fraction of the energy needed

15 years ago. Since houses have a long technical liEe the

results are showing only gradually. A fact is that the

energy need for domestic heating is today diminishing and
                    Fwiil continue to diminish.

                                                      '
The resuit of energy conservation is that totaL dernand

Eor energy is curbed. z can not today tell if it will

ever turn downwardst or just stay level.

2. Renewable sl}Sl.!r!Ebl-:

Beeing a large country with srnaU population, Sweden has

a theoretical potentiaZ to replace nuclear with biomasst

large scale wind power (on-shore as weU as oEf-shore)
and solar heating. Costs are Jtlgggld prohibitive but the

potential for technical deveZopment is large. Within a

ten year period costs and availability will be

substantiaZly raised. But of course, today it is not
  J'
possible to give certain forecasts about that future

development.
              '
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  '
3. Fossil fuels are to be avoided as fiar as possible. But

natural gas is still an open question. At least during a

transition period it wiil probabiy be necessary. Since

our phasing-out of CFCs is very successful we will be

able to introduce substantial arnounts oE natural gas

without raising our release oE climate-affecting gases.

And unde: jal!!>l circutustances our contribution wii1 stay

far below the ievel firorn countries whith a EossU-£uel
based power production.

- ConciuSion.

Let rne conclude by declaring that:

Sweden will EuiEU the phasing-out of nuclear power, and

there are good reasons to trust that we will do it by the

year 2010. And pZease trust, that we will not aZiow the

process to create environrnentai damage to ourselves, nor

to the worid.

We are however, fully aware that this is no easy task. We

know that we need to fuLfil a hard struggle that will

cost us substantial resources. But we are not going to

accomplish it with such a speed that it will create

unernpZoyrnent and poverty.



Session∬一3依田　直（S．Yoda）

世界の新しい国際秩序の形成に向けて

　　……エネルギー利用の観点から……

3－3－29

1．エネルギー問題は、文明の問題

　　○　エネルギーがなければ、経済発展も文明の発展も不可能であり、そうした意味で

　　　は、エネルギー問題は文明の問題（エネルギーは文明進歩の基礎）といえる。

　　○　現在の文明の発展は、エネルギー多消費の上に成り立っている。

2．エネルギー問題と世界経済

　　○　世界経済は、各面で発展、競争が行なわれてきたど

　　　　o　資本主義や共産主義が発展してきたのも、エネルギーと無関係ではない。

　　　　o　共産主義もエネルギーが基本にある。

　　　　　　　・　ソ連共産党宣言の最初の部分に、エネルギー問題が展開されている。

　　　　o　ソ連は世界最大の産油国でありながら、現在エネルギー危機に直面している。

　　　　o　東欧諸国は、ソ連からの安いエネルギー（石油）供給を前提に、ワルシャワ

　　・　条約機構の枠内にしばられてきた。

　　　　　　ソ連のエネルギー危機のもとで、ワルシャワ条約機構の維持も困難に直面し

　　　　　ていたと見ることが出来よう。

　　　　　　　・　ワルシャワ条約機構の軍事機能は、1991年3月31日をもって解体、活

　　　　　　　動を停止した。

　　○　共産主義体制が、資本主義体制との経済競争において、エネルギー面から敗北し

　　　たと見ることが出来る。

3、世界のエネルギー利用の問題点

　　○　資本主義体制をとる西側諸国も、経済競争において一応の勝利をおさめたが、資

　　　源論的に見て、必ずしもエネルギーの効率的利用を行なっていると’ぼいえない。

　　　　o　西側諸国は、エネルギー源の多くを花石心籾た俵存しで、、る。一’
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o　資源利用論、資源経済論からみて、果たして化石燃料に全面依存していってよい

　のかどうか、後の世代のことも考え有限性の制約を越えたエネルギーの創出、利用’

　を考えなければならない。

　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　も
　　o　化石燃料を資源論的にみた時、有限性があり、その克服をどうするかが重要

　　　な問題となる。

　　　　　・　石油　　天然ガス　　石炭

　　　　　　　オイルシェール　　タールサンド　など

　　o　資源論的にみた時、エネルギー源の世代固の利用の在り方を考える必要があ

　　　る。

　　o　石油は、第一次、および第二次石油ショックの頃の政治的商品・戦略的商品

　　　かち、時代的変遷のもとで現在、デ般商品並み・市場．的商品に変わりつつあり、

　　　石油を含むエネルギー利用秩序を再構築していかなければならない。

○　エネルギーの利用にあたって重要なことは、経済成長と環境との両立をはかって

　いかなければならない、ということである。

　　o　化石燃料の燃焼に伴い排出されるSOX，NOX，（CO2）は森林に悪影響を及

　　　ぼし、ひいてはCO2の問題に悪影響を及ぼすことになる。

　　o　我々は環境周題で後世代に責任を持たねばならず、そのため環境周題をいか

　　寸に癬決するかは、現代人に課せられた重要な課題である。

　　　　　・　米国、ソ連、中国における化石燃料の燃焼によるCO2排出量は、世

　　　　　　界全体の排出量の約半分を占めている。

　　　　　　　これは熱利用効率の悪いことに原因があり、日本並の効率を達成でき

　　　　　　れば、現在のCO2排出量の1／3を減少することが可能となる。

　　o　エネルギー問題の解決には、即南北問題が関係してくる。

　　　　　・　南の発展途上国は、今後の経済発展のために石炭などの化石燃料を多

　　　　　　く使用し、結果的にCO2の排出量の増加が予想されるため、先進諸国

　　　　　　としては自らがCO2排出量を削減することにより世界全体の排出量を

　　　　　　おさえる努力をするのはもちろん、CO2排除技術などエネルギーの効

　　　　　　率的利用技術を南の諸国にトランスファーするなど、経済発展と資源利

一2一
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　　　　　　用の在り方の面で寄与することが重要である。そうしないと後世代の人

　　　　　　達が苦しむことになる。

　　　　　・　特に、今後中国が経済発展をとげていくためには石炭を利用すること

　　　　　　になろうが、中国の経済発展と環境問題の解決にむけて日本としてどう

　　　　　　協力するかは、大事な問題である。

○　人類のエネルギー利用の歩み、資源論的にみても原子力を評価せざるを得ない。

　　o　資源論的にみると、現在、全世・界のエネルギー消費の6～7割を人口10億人’

　　　の先進諸国で使用し、残りの3割ないし4割を発展途上国の40億人が使用して

　　　いる。

　　　　　　　発展途上国のエネルギーの将来における利用チャンスを先進諸国が奪

　　　　　　っているという見方も出来る。こうした状況からみて、幽発展途上国のエ’

　　　　　　ネルギー利用の機会を増大するためには、日本をはじめ先進諸国は原子

　　　　　　力を取りこまざるを得ない。

　　o　原子力エネルギーを使う前提としてセーフティ・カルチャー、安全に対する

　　　高い文化を持つかどうかが重要である。

　　　（セーフティ・カルチャーの確立している国しか原子力エネルギーを利用でき

　　　　ないのではないか。）

　　　　　・　原子力大型炉は、高度の安全機構の集積が必要であり、多重防護の思

　　　　　　想を取り入れている。

　　　　　　一方、原子力小型炉としては、パッシブ・セーフティ炉の研究・実用化

　　　　　　を進めている。

　　　　　　　　（比較：飛行機……大型機と小型機）

4．世界の新しい秩序形成に向けて（日本の役割）

○　エネルギー問題の中には、東西問題、南北問題が含まれそいる。それを解決でき

　るのは先進国以外にない。’

○　世界のエネルギー供給の安定を考えた時、依然として中東に依存せざるを得ない。

　　o　中東は、アラブとユダヤ、イスラムとキリスト教、イスラム内のスンニ派と

一3一
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o

○

○

　シーア派の対立など不安定構造の中にあり、中東問題を考える時、民族的、文

　化的、宗教的基盤を踏まえなくてはならない。

湾岸戦争後の新秩序は、従来のものとは違うものとなろう。

o　東西対立は崩壊し、世界に秀でた軍事大国、経済大国もない。

o　経済力のある日本、ドイツが、経済大国から後退しつつある米国を支えるこ’

　とになろうが、ドイツは吸収した東ドイツへの対応に苦慮しており外に向かう幽

　余裕は少ないため、結局のところ日本の役割が重要性をもってくる。

その場合、国連を踏まえた行動が必要になろう。

o　国連機構は第二次世界大戦の戦勝国中心のものである。

o　戦後的遺物ともいえる機構をこわし、再構築し、あたらしい態勢で、南北同

　題、エネルギー問題などにあたらねばならない。

　　（エネルギーから見た新秩序を構築することは、緊要の課題である。）

　　日本としては、今かち、そのための準備に着手しなければならない。

日本のエネルギー戦略は、世界史的な視野にたって、広く世界の国々の立場、日

本の置かれている状況を考えながら環境問題を含め地球規模のグローバル戦略とし

て確立していくことが大切である。

以　　上
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世界の新しい函際秩序形成に向けて

一一 Gネルギー利用の観点から一一

四球3年3月22日

工．世界の新しい秩序形成にむけた課題

　　　ユ　湾岸戦争後の世界情勢

　　　　　　o　世界経済のパウー構造に地殻変動的な変化が発生

　　　　　　　　　冷戦構造の崩壊、南北問題の激化、EC・米加自由貿易地域といっ

　　　　　　　　た地域主義の高まり、民族のアイデンティティ追及と自己主張、

　　　　　　　　日米間の摩擦、社会主義経済体制崩壊後の開発や発展をめぐる先進諸

　　　　　　　　国間の競争など

　　　　　　o　各国間の経済発展を広く国際的な立場から秩序づけていく枠組みの設定

　　　　　　が時代の急務

　　　2　新しい世界新秩序形成の方向

　　　　　　o　政治的秩序　……　平和的秩序

　　　　　　　　　　　　　　　　民主的秩序

　　　　　　o　経済的秩序　……　自由主義市場秩序

　　　　　．o　社会的秩序　……　文《ヒ的秩序

　　　　　　　　　　　　　　　　　・宗教的共生

　　　　　　　　　　　　　　　　　　民族的共生

　　　　　　平和の配当一一平和の負担

　　　　　　　　　（国連機構の再編成）

丑．エネルギーの視占からみた世界新秩序の形成

1
2

3
4

世界のエネルギー問題』

世界のエネルギーを取り巻く制約

　o　エネルギー開発　……　膨大な資金需要

　o　環境問題　…一・・……　CO，発生状況

　o　セキュリティ

米国のエネルギー戦略

エネルギー新秩序形成の方向

以　　上
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1．世界のエネルギー需要の推移

（年平均伸び率　単位：％）
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2，工EAの世界エネルギー需要の展望
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出典）・IEA事務局シナリオ（1989‘6）

1987・→　2005年

へ
φ
3
0

1
4
3
2．’ S

3．工EAの世界石油供給の展望
（単位：％）

1988年 1995年 2005年
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4．1人当たりエネルギー消費の国際比較一一（1988年）
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イ　ン　ド 172．2 2．2 0．1 816．8 15．9 0．62 1，445．6’

⑳他（アジア・ηll 1，194．3　A． 15．2 0．6 2，011．5 39．1
一 一

カ，南米諸国）．

ノ　　　　　　　且

世　　界　　計 7，854．0 100．0 1．5 与」47・0 100．0
一

8，466．0

地　　域 使用量 石　　油 天然ガス 石　　炭 原子力 水　　力

世界合計 （100： ．37．7 ：202： BO．1） ．5．4： 、6．6

（出典）　BP統計（1990年），　世界銀行「World　Development　Report」

　　　Handbook　of　Economic　S［atlstlcs　（1989年）

：（1990年）

o一人当’りエネルギー消費は，世界平均で1．5t（石油換算）／人である。

oエネルギー多消費国であるアメリカ（7．9し），カナダ（9．4t）は別格として，先進国は世界

平均の2～4倍（日本は2．2倍）となっている。

o中国（0．6D及びインド（0。lDが世界平均のエネルギーを使用するようになると，ソ連や

アメリカに匹敵するエネルギー一且国となる。

　　　　　　　（中国の場合：1，095百万人×1．5L≒1600百万t1600百万t／7854百万t≒20％）
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5．化石燃料の燃焼によるCO2排出量

　　　　　　　囲
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出典1昭和63年度環境白書

6．各国のCO2排出量

，

CO2排出量
iユ985年）1

（GNP?９87年）杢9輩年照感謝

億トン（％） 1060億Fll（％）i　七／人　　　i　七／10001：1｝
o

アメリカ ユユ．8　（22．4） 45．3（24．4）・ 5．ユ ・rσ・3・コ

ソ　　連 ．9，0（17．0＞ 23．8（12．8）
　　　　　　　！1　　一一
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イギリヌ ユ，5　（2．8） 6，9（’ Rの 2．7 。132d
エ・・（1・8）L』・8（4・8＞ ’1，8　　　’　0，18 i

出典）昭和63年度環境白書
　　国連エネルギー統計、IMF統計等

！
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EarSy phase of nuclear aboiished in Sweden

       Karl-Axel Edin, Kraftsam, Sweden

              Merch 26, 1991

Basie fects about Sweden

There are 8 million inhabitents in Sweden, lts gress national preduct {GNF) is

25 OOO US dollars ( roughly 3 rnilj JPY ) per inhabitant, The ann"fl1 totel

ce"surnptioB of electricity is 140 rwh or 17 OOO kWh per capita, which is the

fourth highest in the world, This is due te a high proportion of electricity intensive

industty like puSp efid papeT industry and extensive u$e of electricity fer heating.

The use of eiectricity inereased at ebeut 6 percent per year for $everal decacies up

to the middle af the 1970's. The increase then. slowed d6wn and is expected te

be 2 percent per year in the coraing decade,

   Hydre power and nucleor power account for almost all electricity production

in Sweden, The capeciry in hydre is 65 end ln nuclear poweT 70 rwh per yeef. ef

rhp 12 reaetors in u$e 9 are of the boiling water type of Swedish {ABBmatern)

design and 3 are pressurized weter type of Westinghouse design. There is about

1O TWh capacity in combined heatlsteam end pewer plents and about 1O TWh in

oil condensing power. There are no large coal condensing power plflnts but some

smallef coal cembined heet end power plants. Thu$ Sweden has eimost ne coel

based pewer productien aAd very little preducFion based on oil,

   The energy supply in Sweden is mostly in the hands ef prjvate corripariie$,

There is a state egency whe is responsib[e for about 50 percent of the production

of eleetricity. This agency is new being trsnsformeti inte a cerporation and mfly

also be privatized soon, The rest of the elecrrSoity is produced by private

companies. The locar distributien of electricity is managed by a large nvMber ef

locai companies that mostly ere independent from the producers, They can buy

power frem any producer. The producers ef electricity therefere are Competjng
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with each other. They are aise free to set the prices. The price fer trensperting

                                                             'eleetricityonthegrid.isregulatedbythestate.' , ' .,

   There is a special law for the censtructien of fiuclear plflfit$, A permit is

required from the gevernrnent in order for a nevv nuclear power plantte be buiit.

Before the plant is taken into eperetien the government has tc appreve of the

methoddevisedfortheperrnane"tstorageof$pentnuclearfuel,Thenucleerpower

eempanies are,fesponsible for the disposal of spent fuel and for the

decornmjss,ioning, They pay the equlvalent of O,5 JPY pec kWh electricity preduced

in nuclear power te a fund to eover the eosr of disposing of spent fuel and

deeommissioning of the reactors in the futere.

   '
Sweden$ nuclear his, tery

Swqden was one ef the first countries outside the $uper powers to realize The

potential of peaceful nuctear power. A$ early as 1945 e build-up ef scieRtific

competence in nucleer physic$ was. begun. In the 1950s a state cornpany wes

crested to developa Swedish heevy-water nuclear reector. '

  ,ln the 196e's the course wa$ changed when the gevemment aRd private

industry jointly set up a,new eompeny, A$EA--Atem (now ABB-Atom), .forthe rapid

development of a 11ght-water reactor.

   Since the .beginning ofthe century up to the 1960's electriciry generation had

been,expandect alme$t solely by utilizifig Swedens abundant hydre power

resourees. Hewever, in the 1960'$ it became obvio"s that Swedens rflpidly

inqfeasing demand fer eleqtricity could no lenger be met'by hydro pewer, Dur'ing

the proceeding decades demand hed doubled every ten years end the dernand wa$

expected to grow fast also in the future, jn the choice between the conventional

eoal or o,il power technology and the new nuclear power technelogy the Swedish

parliament decided to cboose the nuclear alternative. The decisien wa$ on the

whole taken in political unity, without much debate.

   The first cernrnercial reactor was teken in operation in 1972 and the last in
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1985. Howevef the tirne between the first and ia$t reactor was dramatic,

   After a leng debate within the pollticai pnrties parl;ament in 1975 took e

deeision to go ahead with a total Qf 13, reactors. The r""fig Seciel bemocratic

party, the Moderate {eon$ervative) party, and the Liberai party suppertect the plan.

The Center per-ty anct the Cemmunist party opposed the plan,

   By that tirne the nuclear i$$ue hact be¢eme more afid more centroversiel, ln rhe

carnpaign before the general election$ in 1976 the ¢enter part7yi the leading

oppositio" party at that tiwte, raade their resistence to nuclear power the matn

issue$. This wfls a strategic decision by the Center Party.g had its bsse ameng the

farmers and wanted to attract fiew groups to the party, Therefore it tried to attract

young people in the antHndu$trialist movement thet swept over Sweden and other

industrial ceuntries in the beginning of the 1970's and fer which riuelear power

wes becoming the symbol of the evils ofthe industriatsociety. Also in the other

parties rhe anti-industrial and enti-nuclear sentiments geined suppert,

   When the nen socialist parties feo. rthe first time flfter 44 yeers of socialist rule

in 1976 formed a gevernment, the nucleerquestion becarne a fnajer problerfi, After

only two years of rule the non $ocialist coalition govemment was dissoived
  rl

because ef differenees oR this i$$ue. The pajitical seciety was shocked rhat an

issue $uch as nuciear power, that was eensidered a rether technieal matter, could

heve such political co'nsequences,

The referendum

After rhe Three Mile Egland accident in 1979 the nuciear que$tion beceme an even

bigger political problem. "rhe pelitiGal perties becarne rnore and mere divided

internaEly overthe nuclearissue. in g move :e seive the poUtjcel cti'fficulties caused

by rhe nuclear questien the parties egreed on referendum on nuclear power, This

wRs a quite extraerdinary meesure since the institute of refertenctum i$ very seldorn

usect in $weden. The pufpese vvas to once and fer all let the p2eple decide on

which course te follow and in that vvay remove the nuclear issue from the pQlitical
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agenda.

   At the time of the nuclear referendum, which took place in 1980, Sweden had

6 reacters in eperation and another 6 were either under constructien er planned.

The voters were given two alternatives {formally there were three but two were

almost identical}.

   ene alternative was to step at the 6 reacters in operetien and phase them out

within 10 years. The ether alternative was to comtinue to buitd a totel of 12

reactors, but no more. All the reectors weutd eventuelly be phased out aftef their

teehnical life time, There was no alternative to expend nucleaf with more than 12

reacters.In the campaign for both alternatives rhe pvospect$ for renewable energy

as a replacement for both nuelearand fossil-fueled based energy supply were said

to very good. The difference was mere a questiQn ef timing, The anti-nuc[eer

cempaign argued that renewables would be realistic alternatives already during the

1980's, while the other cempaign argued ln fevor of renewables but emphasized

that they would not be ecenomicallyfacceptable until efter one or twe ctecedes,

Therefore the,Buclear phase out would have to wait until the next century.

   The result of the referendum was that the first altemative, rhe enti-nuclear, got

    i
abeut 40 percent and the other about 60 percent of the votes. Parliament Iater

confirmed the result. The 12-reactor progrsm sheuld be completed. But parliarnent

added that al( reacters should be decornmissioned by the year 201O, This pert of

the decision by parliarnent actually was not based on the result ofthe referendum,

where nothing in the winning alternatives was said abeut any definite final date for

nuclear power, lt was elso only e principal deeision, For such a decree to have any

legal status it rnust take the form of a law, thet forbidsthe use ef nuclear reactof

after a certain future dates. No such law ha$ yet been propesed to parliement,

This is essential. There i$ yet, more then 10 years after the referendurn, no legal

decision to phsse out nuclear power in Sweden,

   After the referendum the construction of the rernaining six reector$ ceuld

continue. The anti-nuclear movernent on'a whele accepted the result ef the
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referendum and the epposition te nuclear pewer diminished in strength, The

nuclear issue was no longer' on the top of the political agenda.

   it is important to give this beckground to the Swedish situation, The

referendum wes to e large extent a way to solve e pelitieal preblem by removing

an issue that threatened to paraiyze the politicat deeisien making in Sweden.

The Chernobyi accident

However, the respite only tastect fer serne yeers. After the aceident in Chernobyl

the nuclear issue made a come--back a$ en political i$$ue. Sweden was one ef the

countries outside the Soviet Union which was most affectect by the Chernobyl

accident. The radjoactjve cloud frem the accident drjfted jn the directjon of the

Ba[tic $ea. When it res¢hed the middle of Sweden it began to rsin snd the･rein

released radioective rnaterial qver land. The radioactive cloud conti"ued over the

north of Sweden, releasing radioactivity on its way, For several month$ the

newspapers were covered with headlines ebeut the consequence$ and reports on

high level of radieactMty on the ground end in foQd,

   ¢ornpared with the reaction after Three Mile Island the established politicel

parties reected with restraint, The government ($ocial Democratic} reacted fast,

{t prepered for a thorough investigation, The government rnade it clear that they

took the Chernobyl accident very seriously and that they were prepared to

reconsiderthe $wedish nucleerprogram. It wented to achieve the highest possible

unjty emeng all the political parties on any decisien on the future of nucleer pewer

in $weden.

Safety in the $weclish reactors

On the issue of safety the report prepered by the govemment pointed eut thet the

conditions at the Chernobyl plant differ from those et Swedish nuclear power

plant$ on the following points,
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   The procedures fer safety review and fer the peffermance ef experirnents,

   shew$ thet sefety censciousness at the Chernobyl plant vvas generejly peor.

   Wirh the strlct operqting and testing prQcedures in the Swectish nuclear

   reactors the sequence Qf eve"ts whieh caused the Chernobyl accident eould

   not have happerted,

   The type of graphite rnoderated reaetor ysed at the Chernobyl plant can

   become physlcally unsteble under certain coRditiens (i,e, the reecter een ""run

   away"}, The Swedislt light-water reactors Iike ether reaetors of this type does

   not have this inherent iBstability end are designed tQ be far rnere self-stabilizing

   in the event of pewer surges.

   The containment in the･Chernobyl reactor offers peor pretection against large

   radioactive releases into the environment in ease ofsevere accidents involving

   extensive overheating ef the rfuel, The Swedlsh reectors have strong

   containments. Analyses of hypotheticel severe accidents in $wedish reaetors

  ,indicste that'Swedi$h reactor designs offer rnueh better protection agajnst

   majof releases of radioective material than the Chernobyl type of reactors,

   All Swedish reactors w"I be equipped with f"ters which will ab$orb 99,9

   percent of the fadioactivity in ease ef en accident and ift cese the containment

   cannot wirhhold the pressure,

The government report conclucted rhat the eccident at Chernobyl had not breught

te "ght eny previou$ly unknewn safety iss-e$ ef a technieal or other nature vvhich

have not been addressect ift eaflier $atetv enaeyses.

Radiation consequenees in $weden frorn Chernebyl

The goal in radiation protection is that no-one should receive more that S rnSv per
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year and that the evergge dose received ever e fifty-year period shoula be less that

1 mSv/year,

   The largest centritsutiQn to the radiatton dese from Chernetsyl is expected to

come ffQm direat rsdiatien frorn radiogctive $ub$tanees en the ground a,nd net from

the intake of food, which the public has fearect most. Calculetions made so far

indicate that the most expesed inctivictuals in Sweden will get at total de$e over a

fift:y-year peried of at rno$t ten times the ebove figure fer the most expesed

indMcl,uels, This is far beaow the doses at which immediete injury cen eccur, On

averflge the do$e received by a $wede in 1986 frean the accident is estimated to

be 1 mSv, This is equivalent to the cto$e received in a normel X-ray of yeur

stomech.

Consequences ef a phase-out of nuclear pewer in Sweden

There were also rnhde several studies of the economic con$equefices ef e phase

eut ef Ruclear power in Swecten. Most studies showed thet the u$e of electricity

wouid increase alse in the future, although at a slower rare that previous ctecades.

That rnean$ that if nueiear pewer was to be phased out ell the generating capacity

in nucgear vvoulct have to tse repiaced. Toctay nuelear end hyctro power eaeh

aceeufit for about hal+ ef the generating capacity in Sweden. There i$ very little

fossil fveS based power productioR, Mg"he stuctie$ alse cenc[uded thet the only

econemically feasitole elternatjve$ to nuclear i$ coel and natural ga$ power. This

¢ontra$ts with the inferrnetion given befere the referendum, when people were

given the impres$ion that'renewable energy coulct replace fiuclear.

   The cost per kWh ef practuciftg electricity ln the present $ystem, wirh half

hydrc anct helf nuclear, i$ Iew eempered te the eost pf building and opereting new

power $tatiens, Therefore a phase eut of nuclear power weulct redica"y inerease

the productions eost and alse price$, This woulct have $evere consequences forthe

big electricity intensive industries in $wedefi.This last issue wauid beceme e majer

i$$ue in the fellowing dgbete,
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   A phase eut of nuclearwould also increase the emissien$ of sulfurand nitregen

oxides and, most imponantly, the emission$ ef cMrbon dioxide.

Early start of phase out

Despite the conclusion by the gbvernment that the Chernobyl accident had no

relevsnce for the safety of Swedi$h nuclear power the govemment ifi 1987

deeided to propese that the phase ef nuclear power sheuld begin in 1995/96 by

taking ?he two oldest and smallest reectors out of eperation. This ctecisian came

as a surprise, but rnust be seen in light ofthe political situation at thst time.

   The green movement we$ en the effensive, galning support srnong yeung

peeple, Like the cerresponding rnovement in the 1970's the movement wes

generally egainst the industrial seciety for which nuclear power wa$ a $peciet

symbol, The green rnavement had formed a political parry rher had e geod chence

te enter parliament in the ceming elect;on, The gevernrnents surprislng decisien te

faver an early start af the nuclear phase out can be seen as e way of ettracting

young veters awey frorm the Green Party.

  d Perliament in 1988 voted in favor of an early start of the pha$e out, But at the

sarne time parliament on another issue ctecided that the emi$sions Qf carbon

dioxide in Sweden would not be allowed te lnerease in the future. Thi$ decision

was in an unholy eoalition between by these parries that were ageinst an early

$tart of nucleer phese out and by greens in parliament. The pardes in faver ef

nuclear pQwer knew that it would be impossibie to phase out nuclear povver

withou! increeging the emissien$ ef carben dioxide. Therefore a decision to put e

ceiling on carbon ciioxide would rhake it irnpo$sible to phase out nucleer, The

"green'" members of parliament supported the carbon dloxicte eeiling tsecau$e they

were as m"ch again$t fossil fuels as nuciear pewer. Alse thl$ came te plgy en

impertent role in the coming events. ,
   The efforts by the established pelitical parties to ettract "green" peeple dict neX

step the Green Party te gets seats in perliament in the 19SS electien.

II-1-8



Increasing oppesition te early phase out

The decision on an eeriy nuclearphese out starr eame underincreasing oppo$ition

frem industry end laber union s. The main line of the arguments vvas 1)that the

reelistic alternatives to nuclear, namely fessil fue[s, were envirafimentally worse

then nuelear power and 2)that a nuclear phase out weuld threeten the cere ef

Swedish industry. They alse ergued rhat the twe decisions te phese out nuclear

and restrietthe emlssiens of cflrbon dioxide were incempatible. The eppe$itien was

supported by reperts that many Swedi$h pulp- and peper end other electricity

intensive industrie$ were about to he[t further investment in Sweden and instead

invest in other countries,

   The actions from the labor unions p"t the traditionally cJese relet;on between

the unions and the ruling Social Democratic Pgrty under big stress, Opinion polls

also $hewed Inereesing public acceptflnce of nuclear power anct that a majerity of

people were epposed the idea ofnn early pha$e eut stert. The prirne rninister

eventual[y felt forced te change ceurse, He appointed a man from the lebor union

afi new energy minister and declered that the whele issue of nuclear phase out and

carbon dioxide would be reconsidered, He also deelared thet he wou[d seek a

soiution with greetest pes$ible pelitlcel support in p-rliarnent,

Eariy phase out plan abolished

As a result of this effort the government in Februery 199a propased to perliament

that the eerlier plan to start the nuclear phasg out in 1995 be abolished. This

propossl has the support ef 90 percent the members of parliarnent. There is no

new confirmation that all nuclear power should be phased out by the year 2elO.

Thls means thet even rhe earliercommitment to a total phese out by the year 201O

has eroded and now has littIe actuality, lt seems thet the nuclear issue now

perrnanently has been remeved from the politicel agenda.

   On the issue of carbon dioxide it,is proposed that seme increase of ernissions
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must be accepted in the short run. The Swedish efforts should be directect to

aceemplish reduction in the long run in a context of internetienal agreements. Also

on the carbon diexide issue there is prospect$ for 'a big and stable political

consensus.

Lesson$ from Sweden

lt thus seems that the sometimes paralyzing contreversy over nuclear power in

Sweden has come to en end. There are several important faeters behind this

development,

1

2

$wedish nuclear power hes performed well, both vvith regarct te sefety end
 '

ecenemy, The letter is very important, lt would have been mueh less clifficult

   'for people to accept nuclear power if it had performed badly from an ecenemie

peint of view.

The public acceptance is now higherthan before Chernebyl, despite ofthe fact
t

that $weden was one of the countries outside the Soviet Union that get the

highest radioactive fell-out. One possible explanation i$ that people foued out

that a worst possible accident, like thet in Chernebyl, efter all did not have

rnore severe consequenees. it will be impossible to attribute any cese of death

or even sickness in $weden te the accident,

3 There have also been some importaRt flctions taken by the nuclear power

   cornpanies and the governrnent, ene such action was to deveiop a method far

   permanent storege of spent nuciear fuel, There is now a politically epproved

   method ef perrnanent storage of spent fiucleaf fuel, This has probably

   contributed to the publlc aceeptence ef nucleer power since in most peoples

   mind it is the nuclear waste problem that is the most important drawback of
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   "uc:ear power, net the risk of eccident$,

4 Anotherimpertantdecisientakenjeintlybythenuclearpawercernpaniesand

   the government wes to equip the all nuclear-pewer plants with filters es a last

   berrier to uncontrolied redioactive emissions.

5 The public is better infermed ebout the drawbflcks of the alternatives to

   nuclear pewer produetien, due partly to active inforrnatien eempaigns frorrt the

   industry, At the time of the referendum it wes e cemmen attitude that

   renevvable energy wauld seon replace both nuclear end fossil fuel energy.

   There is Row wictespread insight that the prospects of renewable energy

   seurces ere rernote and that the only economieally alternative$ for a Iong time

   wili be fessil fuels.

6 Sincenu¢learpoweraeceuntsforabouthelfoftheelectricityproduetion,the

   ether haif being hydro power, a nuclear phase eut would leed to much higher

   electricity prices, The plans to phase out nuclear power had already edverse[y
 a
   affected the investment in the tradirionally etectrici'ty intensive Svvedish

   industry leng befere the actual phase out wouTd take place, This aroused the

   labor unions and industry.

7 ThectecisionbygevernmentdirectlyaftertheChernabylaecidentteseriously

   co nsider its implicatjon for Swedish nuclear power wes also impo rtant, People$

   confidence in potitics increased.

8 The discussions of the incompatibMty of the ctecisiens to phe$e out nuclear

   pewer end restrict the emis$ions of carbon diexide shows that this aspect is

   important, not only in Sweden. Restrictions on earben dioxide in inctividuel

   countries or weridwicte wili have irnpQrtant consequences for the pvblic
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acceprance of nuclear pewer.

9 Attwotimesnuelearpewerhssbeenusedstrategieallyteattractpeopleinthe

   anti-industriat and anti-nuclear mevements to the estabEished perties. The first

   time was in 197S and the second time in 1987, when the Social Demacratic

   party tried to stop the progress of the Green Perty. In hindsight both these

   efforts failed. In the later case the Green Party got into pariiarnent. But it has

   so far failed to piay eny important peliticel role, As its eounterparts in ether

   Eurepean countries it has found it very di'fficult to combine its original

   ambitions with the practical politlcal workiparliement, The established pelitical

   parties on their side have found that it is difficult zo combine its ernbirioBs to

   take respofisibility forthe practieal ruling of a ceuntrv with the "green rhetQric"

   they feei obliged to use in order to appeal to green veters. Since the enti-

   industrial sentiments among peeple now are giving evvsy formore pre-industriel

   sentiments mflny peeple have Iost confidence in the$e parties vvho flirtect mast

   with the anti-industrialists.

1O The politicel decision on nucleer power iR Sweden has two compoRents, ene

   is to stop new nuclear power plant te be built end the ether to phase out

   nuclear power some time in the'future, The fir$t'decision has workect, se far.

   Although it has not in practice been tested, since there is no need as yet to

   increase generating capecjty, it would not have been pas$ible to construct new

   nuclear power plants beyond the 12.

lt ha$, however, become increa$ingly clear that it is very diff{cult to take a

politicel decision to teke eperatienal production units eut of operatien if the

government does not, es is the cese in Sweden, heve full control ef the pewer

industry. rhe public and industry have never ben completely sure that the plans

to phese out nuclear power would be effecTuated in the end. It therefore turned
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                                tt tt t                          'out to be impossible to make the political decision sufficiently credlble to

                      'convince private companies to take the rlsk, under the political uncertainty, of

investing in new pewer production that must be in place when Buclear reactors

are to be taken out of operation, With the big jnvestment$ needed they would

fece devastating losses if they mede the investment to make the phese eut

                           'possible and it at the end turned out thar the deeommissiening of nuclear

                                                           '                                                         '                                                      'plants wou[d not be realized or pQstponed.

¢oncluding remark

Sweden has gene through elmost all phases of nucleerdevelopment. It sterted with

the early euphorie over nuclear power that would give us aEmest free energy fer

indefinite times and from domestic uranium sources, Sweden irnplementeti the

dream through en ambitious nuclear program doubling of the total geRerating

capacity within just more then a deeade. It has experienced the oppQsite to the

euphoria when a iarge part ofthe public turned egain$t nuclear power, culrninating

in the referendum 1980. Whet we ere experiencing new is that people are adopting

to e more normal attitude to nuclear power, similar to their attitude to other

technologies. There is a great deal of skepticism but elso a feeling that the

technology must be juclged by good it produces in terms ef cheap electrjcity and

by its ability te cope with safety stflRdards that peeple demand. If the teehnology

perferrns well in these two respects the Swedish nuclear histery wiU not end in

201O or eny ether date.
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Eae-y phase-out of nuc"ear abo"ished in Sweden
                  Kar1-Axel Edin, Kraftsam, Sweden
                          March 26, 1991

Sweden's nuclear history
Sweden was one of the first countries outside the super powers to prepare for the peacefu1

use of nuclear power. As early as 1945 a build-up of scientific competence in nuclear physics

was begun. In the 1950s a state company was created to develop a Swedish heavy-water

nuclear reactor.

   In the 1960's the course was changed when the government and private industry jointly

set up a new company, ASEA-Atom (now ABB-Atom), for the rapid development ofa light-

water reactor.

   Since the beginning of the century up to the 1960's electricity generation had been

expanded almost solely by utilizing Sweden's abundant hydro power resources. However,

in the 1960's it became obvious that Sweden's rapidly increasing demand for electricity could

no longer be met by hydro power. During the proceeding decades demand had doubled every

ten years and the demand was expected to grow fast also in the future. In the choice between

the conventional coal or oil power technology and the new nuclear power technology the

Swedish parliament decided to choose the nuclear alternative. The decision was on the whole

taken in political unity, without much debate.

   The first commercial reactor was taken in operation in 1972 and the last in 1985.

However, the time between the first and last reactor was dramatic.

   After a long debate within the political parties parliament in 1975 took a decision to go

ahead with a total of 13 reactors. The ruling Social Democratic party, ,the Moderate

(Conservative) party, and the Liberal party supported the plan. The Center party and the

Cdmmunist party opposed the plan.

   By that time the nuclear issue had became more and more controversial. In the campaign

before the general elections in 1976 the Center party, the leading opposition party at that

time, made their resistance to nuclear power the main issue. This was a strategic decision

by the Center Party. I had its base among the farmers and wanted to attract new groups to

the party. Therefore it tried to attract young people in the anti-industrialist movement that

swept over Sweden and other industrial countries in the beginning of the 1970's and for

which nuclear power was becoming the symbol of the evils of the industrial society. Also in

the other parties the anti-industrial afld anti-nuclear sentiments gained support.

   When the nofi socialist parties fbr the first time after 44 years of socialist rule in 1976

fbrmed a government, the nuclear question became a major problem. After only two years

of rule the nop socialist coalition government was dissolved because of differences on this

issue. The political society was shocked that an issue such as nuclear power, that was

considered a rather technical matter, could have such political consequences.

The referendum
After the Three Mile Island accident in 1979 the nuclear question became an eyen bigger

political problem, The political parties became more and more divided internally over the

nuclear issue. In a move to solve the political difliculties caused by the nuclear question the

parties agreed on referendum on nuclear power. This was a quite extraordinary measure since
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the institute of referendum is very seldom used in Sweden. The purpose was to once and fbr
al1 let the people' decide on which course to fo11oW and in that way remove the nuclear issue

fromthepoliticalagenda.'' '' '
   At the time of the nuclear referendum, which took place in 1980, Sweden had 6 reactors

in operation and another 6 were either under construction or planned. The voters were given

two alternatives (formally there were three but two were almost identical).

   One alternative was to stop at the,6 reactors in operation and phase them out within lo

years, The other alternative was to continue to build a total of 12 reactors, but no more. All

the reactors would eventually be phased out after their technical life time. There was no

alternative to expand nuclear with more than 12 reactors. In the campaign for both

alternatives the prospects fbr renewable energy as a replacement for both nuclear and fossil-

fueled based energy supply were said to very good. The difference was more a question of

timing. The anti-nuclear campaign argued that renewables would be realistic alternatives

already during the 1980's, while the other campaign argued in favor of renewables but

emphasized that they would not be economically acceptable until after one or two decades.

Therefbre, the nuclear phase-out would have to wait until the next century.

   The result of the referendum was that the first alternative, the anti-nuclear, got about 40

percent and the other about 60 percent of the votes. Parliament later confirmed the result.

The 12-reactor program should be completed. But parliament added that al1 reactors should

be decommissioned by the year 2010. This part of the decision by parliament actually was

not based on the result of the referendum, where nothing in the winning alternatives was said

about any definite final date fbr nuclear power. It was also only a principal decision. For

such a decree to have any legal status it must take the form of a law, that fbrbids the use of

nuclear reactor after a certain future dates,rNo such law has yet been proposed to parliament.

This is essential. There is yet, more then 10 years after the referendum, no legal decision

to phase-out nuclear power in Sweden.

    After the referendum the construction of the remaining six reactors could continue. The
    ianti-nuclear movement on a whole accepted the result of the referendum and the opposition

to nuclear power diminished in strength, The nuclear issue was no longer on the top of the

politicai agenda.

    It is important to give this background to the Swedish situation. The referendum was to

a 1arge extent a way to solve a political problem by removing an issue that threatened to

paralyze the political decision making in Sweden.

The Chemobyl accident
However, the respite only lasted for some years. After the accident in Chernobyl the nuclear

issue made a come-back as an political issue. Sweden was one of the countries outside the

Soviet Union which vvas most affected by the Chernobyl accident. The radioactive cloud from

the accident drifted in the direction of the Baltic Sea. When it reached the middle of Sweden

it began to rain and the rain released radioactive material over land. The radioactive cloud

continued over the north of Sweden, releasing radioactivity on its way. For several months

the newspapers were covered with headlines about the consequences and reports on high level

of radioactivity on the ground and in food.

   Compared with the reaction after Three Mile Island the established political parties acted

with restraint. The government (Social Democratic) responded fast. It prepared for a

thorough investigation. The government made it clear that they took the Chernobyl accident

very seriously and that they were prepared to reconsider the Swedish nuclear program. It
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wanted to achieve'the highest possible unity among al1 the political parties on any decision

on the futUre of nUclear power in Sweden. ''

Safety in the Swedish reactors .
On the issue of safety the report prepared by the government pointed out that the conditions

at the Chernobyl plant differ from those at Swedish nuclear power plants on the fo11owing

points.

The procedures for safety review and for the performance of experiments, show that

safety consciousness at the Chernobyl plant was generally poor. With the strict operating

and testing procedure's i' n the Swedish nuclear reactors the sequence of events which

caused the Chernobyl accident could not have happened.

The type of graphite moderated reactor used at the Chernobyl plant can become
physically unstable under certain conditions (i.e. the reactor can "run away"). The

Swedish light-water reactors like other reactors of this type does not have this inherent

instability and are designed to be fat more selfistabilizing in the event of power surges.

The containment in the Chernobyl reactor offers poor protection against 1arge radioactive

releases into the environment in case of severe accidents involving extensive overheating

of the fuel. The Swedish reactors have strong containments. Analyses of hypothetical

severe accidents in Swedish reactors indicate that Swedish reactor designs offer much

better protection against major releases of radioactive material than the Chernobyl type

of reactors. .r
  All Swedish reactors will be equipped with filters which will'absorb 99.9 percent of the

  radioactivity in case of an accident and in case the containment cannot withhold the
d

  pressure.

The government report concluded that the accident at Chernobyl had not brought to light

any previeusly unknown safety issues of a technical or other nature which have not been

addressed in earlier safety analyses.

Radiation consequences in Sweden from Chemobyl
The goal in radiation protection is that no-one.should receive more that 5 mSv per year and

that the average dose received over a fifty-year period should be less that 1 mSv/year.

   The 1argest contribution to the radiation dose from Chernobyl is expected to come from

direct radiation from radioactive substances on the ground and not from the intake of food,

which the public has feared most. Calculations made so fat indicate that the most exposed

individuals in Sweden will get at total dose pver a fifty-year period that on average is well

below 1 mSvlyear. This is far below the doses at which immediate iojury can occur. On

average the dose received by a Swede in 1986 from the accident is estimated to be 1 mSv.

This is equivalent to the dose received in a normal X-ray of your stomach.

Consequences of a phase-out of nucZear power in Sweden
There were also made several studies ofthe economic consequences ofa phase-out of nuclear

power in Sweden. Most studies showed that the use of electricity would increase alsO in the
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future, although.at a slower rate that previous decades. That means that if nuclear power
was to be phased out all the generating capacity in nuclear wbuld have to be replaced. Today

nuclear and hydro power each account for about half of the generating capacity in Sweden,

There is very little fossil fuel based power production. The studies also concluded that the

only economically feasible alternatives to nuclear is coal and natural gas pQwer. This

contrasts with the information given before,the referendumj when people were given the

impression that renewable energy could replace nuclear.

   The cost per kWh of producing electricity in the present system, with half hydro and half

nuclear, is low compared to the cost of building and operating new power stations. Therefbre

a phase-out of nuclear power would radically increase the production cost and also prices.

This would have severe consequences for the big electricity intensive industries in Sweden.

This last issue would become a major issue in the fo11owing debate.

   A phase-out of nuclear would also increase the emissions of sulfur and nitrogen oxides

and, most importantly, the emissions of carbon dioxide.

EarBy start Qf phase-out
Despite the conclusion by the government that the Cherno6yl accident had no relevance fbr

the safety of Swedish nuclear power the government in 1987 decided to propose that the

phqse-out of nuclear power should begin in 1995/96 by taking the two oldest and smallest

reactors out of operation. This decision came as a suprise, but must be seen in light of the

political situatiQn at that time.

   The green movement was on the offensive, gaining support among young people. Like

the corresponding movement in the 1970's the movement was generally against the industrial

society for which nuclear power was a spegial symbol. The green movement had formed a

political party that had a good chance to enter parliament in the coming election. The

government's surprising decision to favor an early start of the nuclear phase-out can be seen

as a way of attracting young voters away from the Green Party.

   Parliament in 1988 voted in favor of an early start of the phase-out. But at the same time

parliament on another issue decided that the emissions of carbon dioxide in Sweden would

not be allowed to increase in the future. This decision was taken in an unholy coalition

between those parties that were against an early start of nuclear phase-out and the members

who were most against nuclera power. The parties in ftwor of nuclear power knew that it

would be impossible to phase-out nuclear power without increasing the emissions of carbon

dioxide. Therefbre a decision to put a ceiling on carbon dioxide would make it impossible

to phase-out nuclear. The anti-nuclear members of parliament supported the carbon dioxide

ceiling because they were as much against fossil fuels as nuclear power. Also this came to

play an important role in the coming events.

   The effbrts by the established political parties to attract "green" people did not stop the

Green Party to gets seats in parliament in the 1988 election,

encreasEng opposition to earey phase-out
The decision on an early nuclear phase-out start came under increasing opposition from

industry and labor unions. The main line of the arguments was 1) that the realistic

alternatives to nuclear, namely fossil fuels, were environmentally worse than nuclear power

and 2) that a nuclear phase-out would threaten the core of Swedish industry. They also

argued that the two decisions to phase-out nuclear and restrict the emissions of carbon

dioxide were incompatible. The opposition was supported by reports that many Swedish pulp-
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and paper and other electricity intensive industries were about to hait further investment in

Sweden and instead invest in other countries.

   The actions･ from the labor unions put the traditionally close ,relation between the unions

and the ruling Social Democratic Party under big strain. Qpinion po11s also showed

increasing public acceptance of nuclear power and that a majority of pec?ple were opposed

the idea of an early phase-out start. The prime minister eventually felt forced to change

course. He appointed a man from the labor union as new energy minister and declared that

the whole issue of nuclear phase--out and carbon dioxide would be reconsidered. He also

dec1ared that he would seek a solution with greatest possible political support in parliament.

Early･phase-out plan abolished
As a result of this effort the government in February 1991 proposed to parliament that the

earlier plan to start the nuclear phase-out in 1995 be abolished. This proposal has the support

of 90 percent of the members of parliament. There is no new confirmation that al1 nuclear

power should be phased out by the year 2010. This means that even the earlier commitment

to a total phase-out by the year 2010 has eroded and now has little actuality. It seems that

the nuclear issue now permanently has been removed from the political agenda.

   On the issue of carbon dioxide it,is proposed that some increase of emissions must be

accepted in the short run. The Swedish efforts should be directed to accomplish reduction in

the long run in a context of internationai agreements. Also on the carbon dioxide issue there

is prospects for a big and stable political consensus.

Lessons from Sweden
It thus seems that the sometimes paralyzing controversy over nuclear power in Sweden has

come to an end. Thete are several lessons to be learned.

1
t

At two times nuclear power has been used strategically to attract people in the anti-

industrial and anti-nuclear movements to the established parties. The first time was in

1976 and the second time in 1987, when the Social Democratic party tried to stop the

progress of the Green Party. In hindsight both these effbrts fai1ed. In the later case the

Green Party got into parliament. But it has so fatr failed to play any important political

role. As its counterparts in other European countries it has found it very difXicult to

combine its original ambitions with the practical political work i parliament. The

established political parties on their side have found that it is difllcult to combine its

ambitions to take responsibility for the practical ruling of a country with the "groen

rhetoric" they feel obliged to use in order to appeal to green voters. Since the anti-

industrial sentiments among people now are giving away for more pro-industrial
sentiments many people have lost confidence in those parties who flirted most with the

anti--industrialists.

2 The public acceptance is now higher than before Chernobyl, despite of the fact that

Sweden was one of the countries outside the Soviet Union that got the highest radioactive

fal1-out. One possible explanation is that people found out that a worst possible accident,

like that in Chernobyl, after al1 did not have more severe consequences. It will be

impossible to attribute any case of death or even sickness in Sweden to the accident.

3 There have also been some important actions taken by the nuclear power companies and
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the government. One such action was to develop a method f6r permanent storage of

spent nuclear fuel. There is now a politically approved method of permanent storage of

spent nuclear fuel. This has probably contributed to the public acceptance of･nuclear

power since in most people's mind it is the nuclear wqste prpblem that is the most

important drawback of nuclear power, not the risk of accidents.

4 Another important decision taken jointly by the nuclear power companies and the
government was to equip al1 nuclear-power plants with filters as a last barTier to

uncontrolled radioactive emissions.

5 The public is quite well infb.rmed about the drawbacks of the alternatives to nuclear

power production, due partly to active information campaigns from the industry. At the

time of the referendum it was a common attitude that renewable energy would soon

replace both nuclear and fossil fuel energy. There is now a widespread insight that the

prospects of renewable energy sources are remote and that the only economically
alternatives for a long time will be fossil fuels.

6 Since nuclear power accounts for about half of the electricity production, the other half

being hydro power, a nuclear phase-out would lead to much higher electricity prices.

The plans to phase-out nuclear power had already adversely affected the investment in

the traditionally electricity intensive Swedish industry long before the actual phase-out

would take place. This aroused the labor unions and industry.

7 The decision by government directly after the Chernobyl accident to seriously consider

its implication fbr Swedish nuclear power was also important. People's confidence in

politics increased.

8 The discussions of the incompatability of the decisions to phase-out nuclear power and

restrict the emissions of carbon dioxide shows that this aspect is important, not olny in

Sweden. Restrictions on carbon dioxide in individual countries or worldwide will have

important consequences for the public acceptance of nuclear power.

9 The political decision on nuclear power in Sweden has two components, one is to stop

new nuclear power plant to be built and the other to phase-out nuclear power some time

in the future. The first decision has worked, so fatr. Although it has not in practice been

tested, since there is no need as yet to increase generating capacity, it would not have

been possible to construct new nuclear power plants beyond the 12.

It has, however, become increasingly clear that it is very diflicult to take a political

decision to take operational production units out of operation if the government does not,

as is the case in Sweden, have fu11 control of the power industry. The public and

industry have never been completely sure that the plans to phase--op, t nuclear power

would be effectuated in the end. It therefore turned out to be impossible to make the

political decision sufficiently credible to convince private companies to take the risk,

under the political uncertainty, of investing in new power production that must be in

place when nuclear reactors are to be taken out of operation. With the big investments

needed they would face devastating losses if they made the investment to make the
phase-out possible and it at the end turned out that the decommissioning of nuclear plants
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would not be realized or postponed.

ConcEuding remark
Sweden has,gone through many phases of nuclear power development. It started with the

early euphoria over nuclear power. It would give us almost free energy for indefinite times

and from domestic uranium sources. Sweden implemented the nuclear potential through an

ambitious nuclear program. It doubled the total generating capacity withinjust more than a

decade by investing in nuclear power stations. It has experienced the opposite to the euphoria

when a 1arge part of the public turned against nuclear power, culminating in the referendum

1980. What we are experiencing now is that peQple are adopting to a more normal attitude

to nuclear power, similar to their attitude to other technologies. There is a great deal of

scepticism but also a feeling that the technology must bejudged by the good it produces in

terms of cheap electricity and by its ability to cope with safety standards that pcople require.

If the technology performs well in these two respects the Swedish nuclear history will not

end in 2010 or any other date.
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SWISS ENERGY POLICY AND THE FUTURE OF NUCLEAR POWER

Lecture by Dr. Eduard Kiener, Director of the Federa] Office of Energy, Berne

(Switzer7and), given on the occasion of the annua] conference of the JAPAN

ATOMIC INDUSTRIAL FORUM, Apri] 8 to 10, 1991, in Tokyo.

                                                        '                                               '

To begin with, I wish to thank the JAPAN ATOMIC INDUSTRIAL FORUM for giving me

this opportunity to describe the nuc]ear energy situation in Switzerland. It

is an honour for me to be able to speak before you today. I also look forward

to being able to acquaint myself with the development of electricity supply,

and in particular of nuclear energy, in your nice and fascinating country.

In Switzerland, nuclear energy has experienced an eventful development. In

particular, it,has increasingly entered into the area of political tension,

and several attempts have been made to combat it by means of national

referenda. I hope, for the sake of Japanese electricity production, that it

will be spared such difficulties.

1･St!et!s.s-!:ngur!lgligzE PI

                                        '                   '              tt

I would like to begin by talking about "Swiss Energy Policy". I shall have to
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limit myself･ her'e to several significant aspects. It should first be noted

that the situation regarding Swiss energy policy corresponds to that of Japan

in a number of ways. The most important element is the hi h im ort de endence,

At the consumer level, Switzerland's dependence on energy importations is

approximately 85%. The most important domestic source of energy is

hydroelectricity <12%); then there is wood with 1.5%, 'and waste and district

heat with approximately 2%. Switzerland also has a very small, insignificant

natural gas source; oil, gas, coal and uranium all have to be imported.

                                                              '                                                t/

The high degree of dependence on oil represents a particular problem. It has

been possible to reduce this from 80% in 1973 to 65% today. Substitution

primarily was achieved with natural gas and nuclear power. This substitution

process by electricity practically came to a standstill, however, a few years

ago. Although less heating oil is being consumed, fuel consumption

nevertheless continues to increase.

                '

A crucial problem also concerning energy policy is that of environmental

pg[1!-]-y!l-gnl t . Whilst the energy problem was primarily seen to be one of security

of supply following the energy crisis of 1973/74, environm'ental pollution is

regarded today as a considerably more significant aspect. Energy policy and

environmental protection policy are very closely interwoven. The measures
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applied by both policy sectors correspond in their objectives to a certain
                                                                           '
extent; this applies, for example, to energy conservation and the promotion of

new renewable energies. But conflicting objectives also arise, such as the use

of hydroelectric power. Here, on a pol' itical level too, the interests of

energy policy (optimum utilization of hydroelectric power) and of landscape

and water protection (preservation of undisturbed landscapes), often conflict.

The most significant opposition to new infrastructures, and not just in the

energy sector, is generally brought about by environmental organisations

(WorldWildlifeFund,Greenpeace,andothers). ' '

                                     '
                                                        '                                r
The most important postulate of Swiss energy policy is the rational use of

er!gveM (energy conservation). In this respect certain results have been

achieved, but we are still a long way away from the exhaustion of even just

the economic saving potential. It should be noted that the Swiss economy is

not especially energy intensive; the whole national economy's energy costs are

about5.5%ofthegrossnationalproduct. ' ･ ･/ '-･'' 1

                                                       L                                                                   .t                                                           t tt                    '                                                          tt t                                t t ttt
The second postulate is the substitution of oil. Its proportion of the energy

supply is still dropping slightly, but the actual consumption of oil again has

been increasing slightly for a number' of years. The fact that the substitUtion

process by electricity has come to a standstill can mainly be attributed to･
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the political problems associated with electricity genera.tion in our country

                         '                    '                  tt t                       '

Finally, the third postulate is research and develo ment. This encompasses an

important fields of energy technology. Research in the nuclear energy sector

is more or less at a constant level, whilst non-nuclear energy research is

continuallybeingintensified. - ･                                    ..                                                       t tt
                                     tt                                   tt                                                              '            tt tThe Federal Government has been active for a considerable time in the field of

energy policy, since it exercises authority in the fields of electricity,

nuclear energy, hydroelectricity and pipelines for fossil energy. Extensive

and cotnprehensive measures in all sectors, in particular to promote the

rational use of energy and new energy technologies, have not been possible to

date. It was only in September 1990 that the necessary constitutional basis

for such measures was established. Up till then, legal measures in the field

of energy conservation had been mainly the responsibility of the cantons.

(Note that this sharing of tasks between the central government [the Swiss

Confederation] and the governments of the cantons is characteristic for the

wholepoliticalstructureofSwitzerland).' .

                                                            '  '

The Swiss Confederation, i.e. the central government, is not directly involved

inpmdt ddtbt.Electricitycompaniesbelongtothe

.

                                               '

                                                              '
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extent of 72% to the cantons and municipalities, and 28% to private entities.

Oil is entirely in the hands of the private economy (primarily multinational

groups); gas is mainly controlled by the municipalities.

In addition to regulations and incentives, market-oriented measures are also

being considered at present. The Swiss government is examining taxes to reduce

                                                              '                                                                          'demand; the main consideration is a C02 tax, whose revenue would partly be

used to promote energy and environmental policy measures.

           '

2･ Et!gg!!ti.s2j-!E)LSym!!Mlectr tS 1

Thereareatpresentptf 1htwt t inoperationinSwitzerland;in

1990, these contributed 41% to Swiss electricity production. Operational

experience has been very good; the plants have shown a very high degree of

avai1ability (1990: 86.6%).

Hydroelectricity remains the backbone, with 57%, of electricity production.

Conventional thermal electricity production is only 2%; this is both

economically and ecologically beneficial. There is only one significant

conventional thermal power plant with an installed capacity of slightly less
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than 300 MW; in addition, a little electricity is also produced in solid waste

incinerator plants and district heating systems. Combined heat and power

production and photovoltaic production still remain insignificant. Wind can

only be used to a very limited extent and at very few selected sites.

                                                  '

!H!)cgizgel-gs2!L!2j-g.!!Md 1 t t isextensivelydeveloped.Itispossibletoincrease

production by approximately 10% to 15% by means of renovation and expansion of

exisitng plants and some new projects. The expansion of existing plants, and

in particular the building of new ones, are meeting with fierce opposition,

however, mainly due to the effects on the landscape and on rivers. A law '

governing the protection of water, which the Swiss Parliament has recently

passed, will in fact limit the effectively usable water resources and thus

give rise to reductions in output in the longer-term future.

                                         '

Elt t t iscontinuallyincreasing.Sincethemiddleofthis

century, only one slight drop has been noted, and that was in 1975, a year in

which there was a recession. During the past ten years, the average growth

rate of electricity consumption has been 3% per annum - in 1990 it was 2.4%･

                                                    '
                                                         '

In spite of these increases in consumption (for which not only trade and

industry, but also private households, and thus individual consumers, are

                                         '
                                '                                      .t                                     '

                                                    '

                             '                                  II-2-6
                                                        '            '



re.sponsible), nuclear energy, which is the only source of electricity which

can cover these additional requirements, is becoming ever more controversial.

                            '                                                       '

Given the current growth rates, it would be necessary for one new nuclear

power plant of the 1000 MW category,to be commissioned every four to five

years, in order to ensure security of supply. The last large-scale nuclear

power plant to be commissioned was Leibstadt, and that was in 1984. The

projects developed after Leibstadt (Kaiseraugst and Graben) were abandoned

just as other, still less advanced, projects. ･ ･

                                       '                                                                     '                   '                                                      .t                                                                 '
                                r
In view of the increasing consumption of electricity, and of the impossibility

of building new domestic nuclear power plants, Swiss electricity companies

havemadeuseoftheopportunityofbuyingWl htfromFrenchnuclear

power plants. These rights will increase to a total of 2,550 MW up to the year

2000, which means they will then be almost equivalent to the domestic nuclear

power output of 3,OOO MW. As a result of the impossibility of producing the .

required amount of electricity in its own country, Switzerland will therefore

･have transferred investments amounting to billions, as well as countless jobs,

outside its boundaries. ･

It is fortunate for Switzerland that, as a country situated in the centre of
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Europe, it is also at t'he heart of the western Europe's electi"icity network.

For this reason, Switzerland has a well-developed transmission network which,

at least for the time being, enables it to import electricity produced abroad.

But it should be noted that construction of new transmission lines also meets

with political and environmental opposition.

3.

In

Any

a

Al1

The Le al Situation Re ardin Nuclear Ener in Swit'zerland

   Switzerland,nuclearenergyissurbjecttoEd lGv m tl slt ,
    organisation intending to build an atomic plant (e.g. a nuclear pow'er

plants a provisional storage site, a definitive storage site, etc.), requires

  general licence from the government, which must be approved by Parliament.

    other licences (such as building licence, operating licence, etc.) are

granted by the government.

A general licence can only be granted, according to the law, based on the

necessity for the plant, as well as on the proof of the safety and of the

feasibility of waste disposal.
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Operatorsofatomicplantshavetoptt ld1td1b1tfor
all damages. The insurance sum is 1 billion Swiss francs, and its coverage is

through a priva,te insurance pool as far as possible. At present, this pool

covers 500 million Swiss francs. For the remaining 500 million, the Federal

Government acts as insurer; the operators pay a premium on this amount.

To cover the future costs of pmd c ,a fund has been established in

compliance with legal provisions; this fund is financed by plant operators. In

this way lt is intended to ensure that by the time of the anticipated

decommissioning of a nuclear powerr plant, sufficient funds are available to

cover its disposal.

The law assigns the responsibility for the sdil-EI}gs}.g!1 of radioactive waste to

those producing it. As far as waste arising from research, industry and

medicine is concerned, it is the Federal Government which is responsible. All

other waste is the responsibility of nuclear power plant operators. The latter

have set up a cooperative ('Nagra' - National Cooperative for the Storage of

Radioactive Waste) in collaboration with the Federal Government, and this

organisation has been entrusted with the task of searching for definitive

waste storage sites.
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Styi2!!L)Lil-s!gn over atomi.c instal1ations is the responsibility of the Main

Division for the Safety of Nuclear Installations'(The Swiss nuclear safety

Inspectorate). This division is part of7,the Federal Off'ice of Energy. There is

also an advisory committee which has been set up by the government･ (the

Federal Commission for the Safety of Nuclear Plants), including members from

the scientific, industrial and nuclear technology sectors. This committee

deals primarily with fundamental questions, but also comments on the opinions

expressed by the Main Division.

 '

                      '

The Federal Of't'ice of Energy is responsible for the preparation and excecution

of Swiss energy policy in its entirety (with the exception of the preparation

of emergency measures). We therefore carry out all R!zggegty!e!}"!zggg!2!l!.!!1£[d

l/!-!sl!2ng:lng nuclear projects. This is an immense task, since not only do the

security authorities have to state their point of view, but th"e cantons, too,

have to be consulted, and each individual citizen is entitled to raise

objections. The procedures, and thus the main documentation (applications,

expert reports, statements of position, objections, etc.), are public.

In addition to the supervision of safety of nuclear plants (including research

reactors), the Federal Office of Energy is also responsible for the observance

ofthe!t)!mu 1f t T t,whichmeanssupervisionofthefuelcycleand
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of international trade in relevant equipments.

                                                     '

The tasks in the nuclear sector, i.e. nuclear energy policy, the carrying out

of various procedures, plus supervisory tasks, mean that more than half of the

activities 6arried out at the Federal Office of Energy concern nuclear energy,

in spite of the fact that nuclear energy only covers 8% of the overall demand

forenergyinSwitzerland. ' ･ ,

Switzerlandalsohasa.!C,gn!L!2g=s!!:-!)!!!g-!-gg!sngvet-!seEes}!s2!!t f N1 E R h.ThetormerFederal

Institute for Reactor Research (EI.R.) was merged with an Institute for Particle

Physics a few years ago. Within the Paul Scherrer Instite (PSI), there is now

oneidivision active in the field of atomic energy research. The main emphases

here are safety (particularly in connection with light-water reactors); waste

disposal; and, to a lesser degree, tasks for advanced reactor systems. The

distribution of funds for atomic energy research is a continual･ subject of

dispute; we permanently have to defend it, since at a political level demands

are continually being put forward to withdraw funds for atomic energy research

and to reassign them to research on other forms of energy. The proportion of

::21]:Crc:lergY reSearCh (fiSSiOn) is now about 20% of overan government energy
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4.

al so

been

But

In

From the Ideal Ener S6urce to Political lssue

Nuclear energy is now not only the most controversial source of energy, it is

     oneofthe!!!gs!t;g.!d td1t1 inSwitzerlandtoday.The

project for a･nuclear power plant in Kaiseraugst, near Basle - which has since

     abandoned - turned out to be the most disputed infrastructure project in

Switzerland in recent decades.

    the situation has not always been like this. Nuclear energy was originally

widely welcomed. ･ "                                   f
                       '

   the 1960s, it became apparent that the hydroelectricity potential was

'virtually exhausted. New power production plants had to be planned.

Originally, the electricity companies envisaged the construction of three

large-scale oil-fired power plants, and it was planned to go nuclear later on･

But the Minister of Energy at that time was sufficiently farsighted to

persuade electricity companies to build nuclear ower lants strai ht awa

pmtather than o1frd 1 t.

arguments were put forward in

Already

favour

 at

of

 that time, economic and

nuclear energy.

ecological
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So electricity companies subsequently only constructed one oil-fired power

plant in the vicinity of a refinery, to burn heavy fuel oil.

                    '
The first nuclear ower lants (Beznau, 2 x 350 MW, and MUhleberg, 324 MW>,

wereconstructedinaveryshorttimeandngtht lt 1 t .The

two plants at Beznau were commissioned in 1969 and 1971 respectively, after a

construction period of only three-and-a-half years, and MUhleberg was also

commissioned in 1971 after a four-year construction period. The two subsequent

larger plants took a longer time to build, partly for political reasons, but

also as a result of difficulties with the project development. G6sgen (940 MW)

was commissioned in 1978 after a five-year construction period, and Leibstadt

(990 MW) was commissioned in 1984 after a nine-year construction period. No

notable opposition developed against these plants. They were in fact welcomed

by the majority of people. There was only one sizeable demonstration against

the commissioning of GOsgen. These plants are still widely accepted locally

today in their municipalities, which have always voted in favour of nuclear

energy at the various national referenda that have been held.

       '

Oositionagainstnuclearenergy!t2gggnpt!A21nth ndhlffthe1960s.

Private individuals, first, and grassroot committees and civil movements began

to speak out against the construction of new nuclear power plants. More and
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more regional organisations were formed, and before long, they began gaining

the support of environmental organisations. '

                                                        '

To begin with, the nuclear issue was not a matter of party politics. But with

time, the left and green parties began to oppose nuclear energyJ Bourgeois

politicians and voters have also supported this opposition. Today, the left

parties are strictly against nuclear energy, while parties on the extreme

right are pronouncedly in favour of nuclear energy. The remaining bourgeois

parties consider nuclear energy to be a necessity, but are also not

unconditionally,in favour of it. Party politics has never been in the

foreground of the nuclear energy issue. But nuclear ene'rgy has always been a

welcome issue in election campaigns.

                                 '
     '

The real focus of nuclear opposition proved to be the project at !tSg-!se!LgygE!t･

This plant was planned to be constructed after the commissioning of the

Leibstadt plant.

                                   '

The local population originally wanted this nuclear power plant, since it was

to be built on the same site as a projected oil-fired power plant. The

residents of the muncipality of the project voted clearly in favour of the

plant in the sixties. But this changed in the course of time; opposition came
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up following the decision of the Swiss goveYnMent to demand a coolin'  tower

-instead of a flow cooling system, in view of the risk of excessive warming of

theRhine.' -'. '･ ･:.･.'.. ,'' ,-, .'･ .T･                                               .

                                                     '                                  '                                                         '                                           tt                                          ttt tt          tt t/../t
But opposition against the project came primarily from the nearby city of-･･'･

Basle. The inhabitants of this city, subject to a high level of pollution from

industry and' traffic, were not prepared to accept any additional risks. ThOy

therefore showed their opposition against the Kaiseraugst project by '

demonstrating, and by launching pajlitical init:iatives. In terms of both extent

and intensit this resistance went wa be ond all other revious forms of

o osition a･ainst an individual ro'ect i-n Switzerland

9ccu t of the site in 1975 - an act of resistance which

before in Switzerland, in terms of either type or extent

were also committed. The occupation was only terminated

after the Swiss government had promised to talk at the highest

with the anti-nuclear organisations.

                              '

But the Kaiseraugst project nonetheless continued to be

series of referenda, to which I shall come back later on

granted the ggng! gt[L]-!ggnggl 1 cence in 1981; this was pmt b P 1 m nt

after four years of discussion. Thus the path seemed clear
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   never occurred

. Acts of terrorism

several rnonths later,

      political level

        tt

pursued. Following a

, the Swiss government

            in 1985

  , at least at the



political level, for the realisation of the project. It could be assumed that

the･Kaiseraugst nuclear power plant would go ahead and be built. Certain weu-

informed persons felt that the population of the area had finally come to

terms with the project. So the project was relaunched by a procedure of

requesting new quotes.

                   '                                                                '                                                '
                              '

And then came the !C,!!g!zng!2)c-!-hern b 1 accident. The degree of acceptance of nuclear

･energy among the Swiss populat,ion dropped to a new low level; two ng!"u2ggR[ILg.Ls

initiatives were launched. It became more and more apparent that it would no

longer be possible to complete the Kaiseraugst nuclear power plant after this

accident. The project was abandoned in 1988 following moves in the Federal

Parliament. The Swiss state paid 1/4 of the total accrued costs of 1.4 billion

Swiss francs.･Two years later, it was decided to abandon the Graben project,

too, in the canton of Berne. Therefore, there is at present ng!!ggl-eA!2s!g)bcg!wer

 lant either in the lannin hase or under construction in Switzerland, nor

is there likely to be in the foreseeable future.
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5. Develo ments at Constitutional and Le islative Levels

In Switzerland, which is structured federally, the

specific constitutional basis for each competence.

constitution requires a national referendum. This

pmt dut fucla ;in1957 theSwiss

 central government needs a

 Every amendment to the

was also the case with the

 electorate voted for its

j-!!:t!u2ggyg!L!gn-!2Ldtbn hl t,andsimultaneouslyauthorisedthe

central government to grant licences and to exercise supervision. The Atomic

                                                           '
Energy Law, which was then passed in 1959, contained the necessary security

provisions as well as liability stipulations; careful attention was paid to

the fact, however, that the introduction of nuclear energy was in no way

hampered.

Here it

ri ht to

is necessary to sidetrack for a

 take initiatives and referenda

amendments of the constitution require

the constitution can be proposed not only

Parliament, but also by 100,OOO citizens

amendments of the constitution by means

voted on. This means that on average, Swiss

on national referenda three or four times

.

a

moment and take a look at the Swiss

 As I have already mentioned, all

 national referendum. Amendments of

  by the government or directly by

 entitled to vote, who can demand

                            '
of an initiative, which has to be

    citizens are called upon to vote

  a year; referenda are also
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held to decide on cantonal and municipal issues.

continually faces the threat of initiatives and

                             '            /t                 '

Switzerland's citizens have voted on a total of

five national referenda durin the ast twelve

 So government

referenda.

   '

ei ht ener

ealrns. Five of

!n!!!g-!-e.g!£!].g!EIMucle n directly,theotherthreeindirectly.

these national referenda were always conducted with

in view of the controversial nature of the issue. They

intensive than most other national referenda.

                         '

Apmtrt 1 tat ,whichwassubmittedas

of the Kaiseraugst site, was rejected in 1979 (i.e.

incident!) by a surprisingly close count (49%). This

rendered the building of new nuclear plants practically

of a complicated regional voting procedure.

The events surrounding the Kaiseraugst nuclear power

that the ri hts of the o ulation to artici ate in

          politics

             '                       '                    '

         olic issues in

         these concerned

 The campaigns leading to

a high degree of emotion

   were considerably more

a result of the occupation

prior to the Harrisburg

 initiative would have

    impossible as a result

 plant had made it clear

decision makin needed to

be enhanced;

I2!9Jg!!tL was

 at the same

introduced.

time, the authorit to rant 1icences

 '

was transferred

:fE!zggUl!g--sl{gygur!!ngn!--!2gJ2gz[!-!g!ngn!romth ttPl t･

                       A nuclear

Thepmtsnt th dfthe
power plant can only be constructed if

                       '               '                           '

 '
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need is established. Regulations governing waste disposal were also

introduced.T' his!tlpt!lgning-gE-g!g!!!j-g.gng!rgM!-ggj-stNg!jmgnht ft l 1tnwasalsoputforward

as an indirect counter-proposal to the above-mentioned･atomic energy

initiative; and in 1979, this more stringent law was accepted by the

electorate.

But this did not satisfy the opponents of nuclear energy.･In order to prevent

the construction of further nuclear power plants, and in particular

                                      'Kaiseraugst,theylaunched!t!!g-£yptA!g!Lpgs!I}[!-g-:Efth l tt atthebeginning

ofthe1980s,wth!.!g!untg!zgmchw ht 11 td,in1984,thanthe

first initiative in 1979. Nuclear energy had now gained more acceptance again,

as the Harrisburg incident receded into the past. This development was to

reverseitselfdrastically,however,followingthe!t;be!zng!2Jc[!hrb1 dt.The

political situation proved to be favourable for further people's initiatives.

In 1987 already, two new initiatives were submitted. One of these demanded a

lts!!:,xggnmsllgpen ar t (or moratorium) to licence new nuclear power plants, and the

other called for a nuclear pnhs}Eg.:gy!ase t. The national referenda were held in

September 1990. The uatorator um nt t e was ac ted, which means that no

further licences can be granted for new nuclear power plants until the year

2000. The R!h!gEe-:gy!lut initiative, on the other hand, was rejected, albeit by a
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relatively narrow margin. At the same time, an ngt 1 in

constitution was accepted by the electorate by a clear majority.

that the central government can introduce measures to use energy

rationally and to promote renewable energy.

How can these results be evaluated? The first point is that the

 oulationisonl rearedtoaccetasmuchnuclearener as

the federal

This means

more

Swiss

is absolutel

nggeE.sluy･ But they are apparently prepared to accept legal energy

conserv･ationmeasures.Secondly,ngmg)eLnys.!1-g 1t tbblt

pmtS t 1 df th t b .T.hus there appears to existahope that it

will prove possible, thanks to energy conservation measures and the promotion

of new energies, and in particular of new renewable energies, to do without

additional nuclear power plants. And thirdly, it would appear that the Swiss

citizen has come to the conclusion that Switzerland cannot renounce nuclear

g!ns!2g,x in spite of the widespread scepticism regarding it. The five existing

nuclear power plants remain in operation. Care must now be taken that their

security, their later decommissioning, and the disposal of radioactive waste,

are ensured.

,In Switzerland, nuclear technology has been forced more and more into an ever

!t!l-gh!e!-gs!i2ngtht ,part1yduetointernalpoliticaldevelopments,butalsoasa
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,result of incidents elsewhere (Harrisburg, Chernobyl). At present, it is not

possible to build new nuclear power plants for constitutional reasons. The

existing plants continue to be a subject of dispute at a political level. And

waste disposal, too, meets with political opposition, and sometimes even with

physical resistance, wherever geological research is carried out.

6e tlUt!g-!ssygs-!!!-!!!g-!!yg!ggr-EngtgM-!l!g!2g!gthN1 E Dbt

Opposition against nuclear energy has

issues which are debated have been the

The ･nuclear energy scene is n' ot merely

but on that of its opponents too. Most

Switzerland from the USA via Germany -

beautiful".

steadily increased in Switzerland. The

pmth th ts.
 international on the side of experts,

 of the arguments raised came into

 as, for example, the slogan "small is

In Switzerland, it is the olitical stru le throu h･ eo le's initiatives and

!b2x-!be`£gll-gKp!g.!!g!.!g!LgLaj-L!eqaj-l;!g!gn!th f11 1tt f111 1 t tials

There are many possibilities here,

Switzerland, which is divided into

municipalities). In Europe, nuclear

thanks to the

three levels

 energy suffered

which is

 federal

(federal

   for a

 in the foreground.

structure of

government, cantons,

 long time from the
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fact that its first use was in the form of the atomic bomb. This connection is

hardly evet made nowadays, at least not in Switzerland. '

                                        '                                '                                             '                '

It would be going too far to deal with all the individual issues in the

nuclear energy debate in detail. These have constantly changed as time has

gone by. Some of the most crucial only are:

-mptft ddt tt werenotgivenmuchattentionforalong
   time, but following the incidents at Harrisburg, and particularly the

   Chernobyl accident, these becafme a focal point of discussion again.

- iThe lack of definitivb sites for the storage of radioactive waste rernains a

   weak point of nuclear energy, and many citizens regard it as such even if

   they otherwise do not necessarily reject nuclear energy from the outset.

   The re rocessin of spent fuel is a further matter of dispute.

- The question of ex enditure on nuclear ener research is one which is

   constantly being raised, for it is often claimed that nuclear energy would

   not be necessary at all, or only to a minor extent, if the funds which had

   been spent on nuclear energy research had been used for research on

   alternativeenergiesandtechnologies. ''

                          '

                                        '                                      '
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More and more new arguments were introduced in the courSe of time. No sooner

had one point been debated and reservations proved to be unfounded, than the

nextissuewasraised: ' ･
                                                       '                                         '                                                             '                                              '                                    tt

-Thelargequantitiesofwasteheatwerecriticised. ･ ･
                                                              '
                                                         '                                 '         '                                                               '  '

- It was claimed that nuclear energy would inevitably give rise to the

   evolutionofapolicestate,duetotherisksofEpab2sx!gg!-gngt d ,

   i2!2g!/!£g!zg!!gnf t･ ･
                '                                r,

- Nuclear energy, as a major technology, would give rise to a centralism

   contradictory to the struc･ture of our society.

- Nuclear energy is too ggE:t!u.)cl , not necessar at all, and in an'y case, the

   pmtwuldtltln .
                       '

- Finally, questions regarding [IL!g!2jN!mj-!l:b tl t were raised, though these have now

   been dropped since the introduction of more progressive legal regulations.

The nuclear energy debate has gone beyond the boundaries of energy issues and

givenrisetodiscussionontheevaluationofpmth1 1hazardsin
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general. For example, themes such as chemistry and biotechnology have been

included. ,. ･ '
                                                         '

We continue to note, to a growing extent, the existence of an inconsistent

assessment of risk. The hazards of nuclear energy, which, as is well known,

are clearly acknowledged by specialists, are viewed by the general public in

quite a different manner from those of our other daily activities. In

Switzerland, no one has ever lost his life as a result of the peaceful use of

nuclear energy; but on our roads, some thousand persons die each year.

Nonetheless, the hazards of nuclear energy are debated far more than the

dangers of the motor car.

    rl                                             '                         L

In the field of technology, we are accustomed to defining risk as a product of

the potential damage with probability. This definition is no longer accepted

-everywhere. It is often insisted that activities should not be carried out if

the potential damage is very big, even though the probability may be low. This

discussion has by far not reached its conclusion, and it will become

particularly significant in the course of the general revision of the Atomic

Energy Law which will need to be carried out in the next years.
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Ten years ago I anticipated that nuclear energy would be accepted once and for

allfollowingalengthyRg!2:l-g!dL!g-gg!dysesL!s2-ayg!ggreng!g)ct t dt 1 duringwhichthe

public would have learned to come to terms with it. But this proved not to be

the case. Opponents of nuclear energy have not given up their activities. It

is particularly those :tl-ng.!s!gn!s-gnsLIiuzg!2!e!nEnc dents and blems which the media are so keen to

report on, whether these be genuine or invented, which have had such an effect

mpbl .AgainstsuchincidentsasWindscale,Harrisburg,Chernobyl,

the Nukem affair, and even routine emergency shutdowns, all the explanations

and information campaigns of the authorities and specialists have had no

effect. Nuclear energy stumbles ovrer its own errors and weaknesses time and

again. The de ree of acce tance of nuclear ener has one down, even though

the public, too, surely has to admit that we are dependent on this form of

energy.

                                                          '

ThetL!j-Egs!Es-!9n / t h ,whichhasalsobeencarriedoutintensively

in Switzerland, has again emphasised the advantages of nuclear energy; but

this has only had a very minor influence on its degree of acceptance. However

the construction of large-scale fossil-thermal plants is unlikely to be -

possible either.

'
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7.

Is

An attem ted Anal sis of O osition a ainst Nuclear Ener

   it really the risks that have given rise to opposition against nuclear

energy? For the general public this is probably the case, but not f'or the

nuclearopposition.Forthe1atter,itisEgg.!gps2[l!..!!zl-s}.t1 whicharemost

important. The political opposition against nuclear energy knows that

e:1!-g!!ptg.!!L>ct tasa!ksex-!ptz!n-g!sne!zg)f cf isvitalforthedevelopmentofthe

          f'
economy. As a result of a shortage of electricity, trade and industry, as well

as individuals, shall be forced to reduce electricity consumption. In this

way,thetransitionfromagygn:tLL!gbyg-!g.g-gy{}IL!!Lg!L!-ygsggngu!!gg!2gtt t 1tt thshall

be achieved. The Swiss government, too, is in favour of this transition from

quantitative to qualitative growth; b.ut it rejects the idea of such a drastic

remedy as an artificial reduction of supply would represent. It intends to

reduce the consumption of electricity by measures to promote its rational use,

so that as few power stations as possible would be required.

                                                              '

The opposition against nuclear power plants in Switzerland is politically

dishonest as long as electricity continues to be imported from foreign nuclear

power plants.
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Thus we come to the fundamental problem facing Swiss energy policy: the

contradiction between increased demand on the one handS and the !ze,ies2:t!L!9n-g!if

:t!L!!gAgS}9Esg!rx-!nfizh f t t ontheotherhand.'Itisnotonlynuclearpower

plants that are being rejected, but also hydroelectric power plants and

transition lines. But at the same time, the consumption of electricity

continues to increase.

         '

And it is not only power plants that are controversial. Practically every new

type of infrastructure, such as railways, roads, waste disposal plants, etc.,

are the subject of controversy. Thfis rejection is the expression of a

widespread public sce ticism and fear of the continuation of a develo ment

which has not only brought benefits, but also hazards and problems. It is

understandable that only advantages are accepted and soon taken for granted,

while the unavoidable drawbacks are readily rejected and passed 'on to others.

The widespread opposition against technology, which became apparent a few

years ago, has more or less been overcome today. For the electricity consumer,

though, the idea still seems to apply that "we don't need nuclear power plants

- we've got plugs already."

                                   '                                                  '

Sonuclearenergyhasalsobecomeavictimofpmth rtofthetmes,

            '

                                       '
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following'an econpmic development without precedent. The opposition against

infrastructure is partly the expression of a Saturated society. What we have

today is what is referred to in Switzerland as a i-gtgns!gu!onsternation democrac .

Many citizens oppose new plants and projects which they feel may affect them

or even be a hazard to them, without paying attention to their paramount

advantages for the community as a whole. Lack of space plays a major role in

this connection. It is very much as a result of the relatively broad extent of

bu"ding development throughout Switzerland, with a high percentage of rural

population, that it is no longer possible to erect nuclear power plants or

install waste disposal sites that would not be situated in the vicinity of

residential areas.

    i

        '

8･ tl!!t!g9gnsggygnggC fthMt

                    '

The ten-year moratorium that was accepted on the occasion of the national

referendum in September 1990 means,that for this length of time no new nuclear

reactors can be granted licences. This does not apply to disposal sites. So

licences can still be issued for provisional and definitive storage sites.

         tt /tt tt t
The moratorium will in practice have an effect far beyond the deadline of the
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year 2000, however. Due to the possibility that another anti-nuclear '

initiative could be launched, the electricity companies will probably not be

prepared to risk launching any new projects before the moratorium expires. As

a result of, the lengthy licencing procedures involved, and of the time

required for construction, any possible new nuclear power plant would hardly

reach completion before 2020. The moratorium, and thus the period during which

the nuclear energy sector will have to tread on the spot - a period which in

fact commenced with the commissioning of the Leibstadt nuclear power plant in

themid-eighties-willnotbejust10years,butratheralmost:32s2-)cgg!zE5 ･

                        /t            '

The moratorium will give rise to the fact that Switzerland, which in the past

had･ traditionally been an electricity exporting country, is going to turn into

auet t toaneverincreasingextent,tobeginwithduringthewinter

months, but later on during the summer too. Our electricity supply will depend

ever more on France. On a shorter and medium term basis, this will in fact be

very economical, since for the time being at least, electricity from French

nuclear power plants is cheaper than that from new Swiss nuclear power plants.

But whether this will apply to the more distant future remains to be seen.
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But one point is certain: our securit ot su 1 has decreased, in spite of

the loyalty of supplies from Electricit6 de France. Switzerland continues to

have large peak load reserves from its storage power plants, though these are

only available for a limited period of operation. The problem facing

i:l:l?.[la::li.,giiig::.III,s::::,ls not its capacity･ but the totai ,,.,,

Mr.Mori.yourExecutiveManagingDirector,askedmeabout!h d t d

pmd d t fthem t .Andindeed,thedecisionbyreferendumin

favour of the moratorium does not Qnly have disadvantages. Together with the

clear acceptance of the energy article, it has indicated that the Rg:IL!!j-gg!t 1

basis for an effective ener conservation olic apparently exists. The

moratorium is a political mandate to stabilise the consumpbion of electricity,

andenergyconsumptioningeneral.Itsacceptancehaspmt1 t t11 sed

the tension on the olitical scene in Switzerland, and has to some extent

softened up the various fronts. Discussion between,advocates and opponents of

nuclear energy can now begin again, if at first in a cautious vein.

                              '

But the disadvanta es are si nificant. I have already pointed to the growing

supply problems. The electricity situation in general is becoming more acute･
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Given the supplies already contracted, the increase in consumption can be

covered up to approximately the year 2000. Additional hydro potentials are

limited. Renewable energies are being promoted, but they cannot be expected to

provide any significant contribution to electricity production in the'

foreseeable future. The potential of combined heat and power production is

significant, but this would mean that electricity would be produced using

fossil energy, and this would be questionable from an environmental point of

view. What is more, all of these potential non-nuclear methods of electricity

production are more costly than nuclear energy for the base load generation

required in Switzerland. The mora!orium is therefore disadvanta eous for the

ener sector and the eneral econom as well as from an ecolo ical oint of

view. And this would especially apply, of course, to a nuclear phase-out.

9.

The

the

the

Political Conclusions

acceptance

electricity

advanta es

of the

 sector has

of nuclear

moratorium is not

     not succeeded

least a consequence of the

 in convincin the eneral

fact that

 ublic of

ener and of th6 need for additional nuclear ower

IILI!-gnlLsnt ･ Since a certain time, many electricity companies promote the rnore
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economic use of electricity in very progressive ways. But these efforts have

not been sufficiently acknowledged by ･the general public.

Only if it proves possible to convince the population that all possible and

rationaJ efforts to use energy more rationally and to promote new sources of

energy have been made, will it be possible to establish and strengthen the

acceptance of nuclear energy. Otherwise there is the danger that new people's

initiatives against nuclear energy will be launched, and will also succeed.

The battle against nuclear energy is being fought at a pg:1!-!!zl-gAL!g)Le!t cal level. And

                                                   '
when political ,questions are asked, political answers must be given.

Experience has shown that in Switzerland, the fears, the changing ideas of

social development, and exaggerated hopes placed in alternative energies,

cannot simply be answered through ratiQnal argumentation. Those who feel

threatened by the presence of a nuclear power plant in their vicinity are not

going to be appeased with information on kilowatt hours or with arguments

                                       '
regarding the high availability of the plant. And those who are afraid of a

'final storage site for radioactive waste because of the long half-life period,

are not going to be reassured by hydrogeological expansion models or hazard

estimates..
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This clearly indicates the difficulty of the nuclear energy'debate. Whilst

!;!pl}gongn!nents fight at an emotional level, advocates of nuclear energy have, as a

rule, to counterattack with !lgt!L!gnal-gngy!!!g!!:t !onal ar uments. They cannot act otherwise, and

are thus in a highly uncomfortable position. The opponents of nuclear energy

not only master the dialectics of confrontation more proficiently, they are

also at an advantage from the outset in this discussion carried out at

different 1evels.

Thesvegdj-Pl-!-!-!)b cltofthepositionofthe

governmental policy, must therefore be

the field of the ･rational use of ener

energy sector,

brought about

 and new

 as well as of the

by increased efforts in

renewable ener ies. What is

required is a proof of action. This is the reason why the Swiss government has

launched a special programme called "Energy 2000", which includes not only

endeavour･s at all three (central, cantonal and communities) levels, but in the

economy as well. In addition to many other participants, the energy sector and

its opponents, environmental organisations, have declared their readiness to

contribute to this programme. Should this programme succeed, then it may be

possible to free the energy sector from the deadlock of a trench war that has

been waged for so long, and thus to at last achieve visible progress by means

of political discussion and firm policies. Who knows - it may even be possible

to de-emotionalise the debate on nuclear energy in this way.
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10. gtgn!!y!!!ng-9g!!!!!g!!!11d C t

                               '                  '                                   '

I hope that my statement has succeeded in

the ever-increasing difficulties concernin

providing you

  nucleaic ener

with

   in

an lmpresslon

 our countr .

am aware

pressure

plants in

new sites

Ja anese

of the fact that this form of

in Japan, and that it is by no

 your country either, just as

. I very much ho e both for

energy is also coming under increasing

 means easy to erect new nuclear power

it is now barely possible to develop

ourselves and for Switzerland that

of

I

the

electricit sector will be able to succeed in usin and ex andin

nys-1!-gg! .Thedifficu'ltiesexperiencedbyonecountrytendtospread

others too. Successes achieved by nuclear energy opponents in one country

encourage their sympathisers elsewhere. I therefore wish you every success

your application of nuclear energy, which this planet simply cannot do

without, and hope you will not have to face the same prob]ems Switzerland

experienced.

 to

wi11

 for

has
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                            'MINI,STRY OE INDUSTRY .1991-04-05
peter'Asell ' '- 'politicai adviser -.･ -
            '

              , E)i!ERGY POLICY IN.SWEDEN
                                        '        A presq.ntation of the Governmentrs bill presented to
        Parliamentthe14thofEebruary1991. ,

        - Key note speach for panel discussion at the.JA:F 24th
        1tnnual Conference in Tokyo, April 9th 1991.

        First of all I want to express my gratitude for having

        been invited here in order to present the Swedish energy

        policy, with special emphasis on our decision to'phase

        out nuciear power. T hope Z will be able to answer the

        questions that you rnight have concerning our policy.

        But iet me start with a short background to make you

        understand the Swedish situation.
                             '            '                                      '

        BACKGROUND. r .
                                                      '
        Sweden is a large country. Our area is 10k larger than

  , Japans.Ourpopulation,however,isverysmall.Total
        number of inhabitants are 8.5 millions; much less than

        102 of the Japanese population.

        Our country is situated far north and we suffer from a

        hard climate, although it is not as hard as in Siberia,

        since Sweden is a rnaritime country between the Baltic sea

        and'the Atlantic ocean. ' ' '                                                              '
             t .. . ./                                                          '
        Geologically Sweden is very different froin Japan. Our

        bedrock is extrernely old arid therefore our mountains are

        fiattened out and most of our'country is rather flat. Our
        clirnate and soils, however, rnakes most part Unsuitable

        for agriculture but'wel! suited for coniferous'forests.

        Therefore fotestry and forest industry have always been

        our R.!t!-l,Igimar source oE prosperity. '

!I-3-i



t

Our bedrock is also rich of metallic minerals, which has

made metal mining and metal production our second source

of prosperity.

Our gently sloping mountains are also well suited for

hydro powet production. Until 15 years agot hydro power

gave us 70k of our electric power. Still our capacity of

70 TWh give us 50k of our power suppiy. Hydro power is

often raentioned as our third source of prosperity.

These resources have made Sweden technically and

industrially h±ghly developed with a high standard of
living. Consequently our prosperity is based on heavy,

energy-demandipg industry, such as iron and ittetal mining,

steel and metal productiont and paper production.

Our combination of hard climate and heavy industry make

us very dependent on energy suppZy, especially electric

pewer. Our consurnption of eiectric power per eapita is

more than 17 OOO kWh/year, which is three tirnes as high

as the Japanese per capita consumption.

NUCLEAR POWER.

Sweden started early with commercial use of nuclear

power. The first full scale Swedish commercial nuclear

plant was taken into operation 1972. :ntensive

anti-nuclear feelings in large groups of population also

developed early. Nuclear power developed into the most

infected political issue in modern Swedish history: 15

years ago the social democratic party was thrown out of

government for the first time since 44 years. Zn 1980 a

public referendum was held about nuclear power. As a

result a decision was taken that nuclear power shaXl be

used during a transition period, but is to be phased out

at the latest by the year 2010.
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And so ･the subject for rny presentation, GOVERNMENTrS BrLL

ON ENERGY 1991:

During last year intensive political negotiations was

pursued b.etween the governing Social Democrats and

the opposing Liberais and Centre party. [Vhe opposing

Conservatives, Environmentalists and Comrnunists were not

invited to these negotiations.

A three party agreement bridging formerly deep poiitical

gaps was rnet in January,this year. Governmentrs bill,

presented less than two months ago, is based on this

broad politicai agreernent.

This is the main content of the biZl:

1. Start of nuclear phase--out will depend on success for

energy conservation and for new sources of energy. Let me

quote from the translation:

"The juncture at which the phase-out o£ nuclear power can
begin, and the rate at which it can proceed will hinge on

the results of electricity conservation measures, the

supply of electricity from environmentally acceptable

power production and the possibilities of maintaining

internationally competitive electricity prices".

rn short, this means that the earlier decision to start

phasing-out 1995 is to be changed.

2. The decision of ntnal phase-out by 2010 is not
changed.
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3. The forrner strict ceiling for release of C02 is to be

replaced by a policy where ali kinds g!fL climate affecting

gases are to'be taken into consideration and where the

internationai Ap}2!!gE!s!hL wili be central. This will give

some space for fossil fuels as a result of 'the phasing

out of CFCs. CFC is a very potent clirnate afEecting gas.

4. A large 5--year program for intensified energy

conservation.

5. A iarge investment support prograrn for introducing

technology that is "near commercial", such as biomass

Combined Heat and Power production (CHP), medium sized

wind power and solar heating.

6. Redoubied efforts for further technical development of

large scaie wind power and large scale biomass-power.

7. Turning surplus agriculture land into ethanol--fuel

production.

These measures during the nearest 5 years, and sirnilar

measures later on, are estirnated to give possibilities to

fulfil the phase--out process as planned.

To ensure that this will also be the case, the parties
concerned have agreed that the government (Lrg.gg-!!s!sE.Eardless of

what party is in power) shall continuously evaluate the

development and each year (in the budget) present the

results and suggest such additional measures that might
be called for. This political formula will geyg!!>[er >!s2g!

give the parliament full information, and every single

rnember of parliament a possibility each year to express

his view on the Governmentrs way of action and demand

alternative measures.
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What are then the POTENTIAL FOR SUCCESS? -
Doubts have been expressed, as to whether it will be

possible to fulfil the phase-out without sacri£icing our
prosperity. Of course nobody can give exact forecasts of

what will happen during the next 19 years, but Z will at
Zeast show the I2gtSsgSGi,glEtentxals we are working with.

1. !Eliag-!!fE!>r l conservation has demonstrated great progress.

Especially this is the case in domestic heating, which is

a very important factor for Swedish totai energy

consumption, as well as for our RgEDIg-!! consurnption (more

than 1/3 of our nuclear power is used for domestic

heating). New metods for insulation, ventilation and for

window construetion have led to the fact that modern

houses consurne just a sraall fraction of the energy needed

15 years ago. Since houses have a iong technical life the

results are showing only gradually. A fact is that the

energy need for domestic heating is today diminishing and

will continue to diminish.

The result of energy conservation is that total dernand

for energy is curbed. I can not today tell if it will

ever turn downwardst or just stay level.

        '
2. Renewable g!!g-!!gL:.

Beeing a large country with small population, Sweden has

a theoretical potential to replace nuc!ear with bioraass,

large scale wind power (on-shore as well as off-shore)

and solar heating. Costs are It!ggswda prohibitive but the

poYential fior technical development is large. Within a

ten year period costs and availability will be

substantially raised. But oE course, today it is not

possible to give certain forecasts about that future

development. '
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3. Fossil fuels are to be avoided as far as possible. But

natural gas is stiil an open question. At least during a

transition period it will probably be necessary. Since

our phasing-out ofi CFCs is very successful we will be

able to introduce substantial amounts of natural gas

without raising our reiease of climate-affecting gases.

And under g!!z circumstances our contribution will stay

far below the level from countries whith a fossil-fuel

based power production.

- Conclusion.

 '
       'Let me conclude by declaring that:

Sweden will fulfil the pha$ing-out of nuclear power, and

there are good reasons to trust that we will do it by the

year 2010. And please trust, that we will not allow the

process to create env""ironmental damage to ourselvest nor

to the world.

We are however, fully aware that this is no easy task. We

know that we need to Eulfil a hard struggle that will

cost us substantial resources. But we are not going to

accomplish it with such a speed that it will create

unemployrnent and poverty.
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　　　　　　　　　　セッション3

チェルノブイリ事故後の放射線影響

チェルノブイリ事故による放射線影響

　　　　（財）放射線影響協会理事長

　　　　　　　　　　熊　取　敏　之

　　　　　　　　　　くパネル討論〉

　　　　（財）放射線影響協会理事長

　　　　　　　　　　熊　取　敏　之

　　　　　　　　　京都大学名誉教授

　　　　　　　　　　菅　原　　　努

　　　　　　　　読売新聞社論説委員

　　　　　　　　　　中　村　政　雄

　　　　　　　　　　　ほか1～2名
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1産年～　ムセッション3「チェル　　eリ・ の　，・、　多　」

チェルノブイリ事故被災者救援調査団
　　　　　　　　　　　　　ζこ参呑回して
　　　　　　　　　　　　　　　　　　　　　　　　　野口歩呂西口

はじめに
　　90年2月、ベロルシア共和国最高会議および同国閣僚会議はチェルノブイリ事故に
　よる被災について、国際的に救援を呼びかける声明を発表した。この声明がベロルシア
　対外友好文化交流協会を通じて民間の日ソ協会に届けられ、これに応じて目ソ協会は救

　援の募金運動に取り組むことを決めた。その際、どのような救授をすることが最も有効

　なのかが問題になり、その実情を調査するためベロルシア共和国に調査団を派遣するこ
　とになった。こうして組織され叛のが「チェルノブイリ事故被災者救援調査団J　（以下

　「調査団」と略称する）であっ彪。

　　90年10月初旬、ベロルシア対外友好文化交流協会の招きにより、　「調査団」の一
　員として私はベロルシア共和国を訪問した。　「調査団」の報告の概要は『汚染地帯から

　の報告』としてリベルタ出版から今月中旬に刊行されるので、ここではベロルシア共和

　国を訪問中に得た私個人の断片的な見聞録に類することを述べる。

「調査団」の日程

　　「調査団」の日程は以下のとおりである．

9月29日　午復　成田発　モスクワ韓
9月30日　午後　モスクワ発　ミンスク着
10月　1日　午前　ベロルシア対外友好文化交流協会での歓迎集会（同共和国最廣会畿

　　　　　　　　チェルノブイリ箏故細編委員長、保健大臣らと懇談）
　　　　　　　　小児血液学センタ・一を訪問

　　　　　午後　科学アカデミー放射線生物掌研究所を訪問
　　　　　　　　保健省放射線医学研究所付属病院を訪問
10月　2目　午前　血液学：白血センターを肋間

　　　　　午後　ミンスク発　ゴメリ着
10月　3Ei　午前　ゴメリ発　ホイニキ着
　　　　　　　　避難地域などへの立入調査
　　　　　午後　ホィニキ市中央病院で同病院医療関係者との対話三会

　　　　　　　　ホイニ熱発　ゴメリ着
　　　　　　　　ゴメリ州庁倉で同州執行団員長らと想談　　　　　　，
10月　4日　午前　ゴメリ発　．ミンスク着

　　　　　午後　ベロルシア対外友好文化交流協会で同共和国関係者と畿終意見交換
ユ0月　5臼　午前　ミンスク発　モスクワ…留

　　　　　午後　モスクワ発
10月　6田　午前　成田轄

汚染状況の把握
　　放射能汚染状況の把握は事故直後からヘリコプターを利用して行われており、86年
　5月には汚染地図が作成されていた。その後、さらに正確な汚染地図を作成するだめ、

　ヘリコプターの外に自動車なども利用して、87年以降毎年2回ずつ更新され義塾染地

　図が作成されている。汚染地帯では都市部で20◎メートル間隔、農村部で400メー
　トル間隔で空間線量率の測定を行うとともに、土壌試料を採取してセシウム137の深度

　分布を考慮して、単位面積当拒りのセシウム137の放射能が求められている。これらの
　測定データはベロルシア共和国水文気象センターで集約され、各種の汚染地図が作成さ

　れている。
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汚染状況
1）ヂェルノブイリ事故で環境に放出された希ガ
　ス以外の放射性核種の約70％がベロルシア共
　和国に降下した。エキュリー／平方キ繋争ート

　ル以上のセシウム137汚染地域に27市町およ
　び2697村が含まれ、ここに全人口の20％
　に相当する約220万人が住んでいる。農地面

　積の18％以上に相当する162万3000ヘ
　タタールの農地と森林面積の約20％に相当す

　る128万6000ヘクタールの森林が汚染さ
　れた。

2）セシウム137が5～15キュリー／平方キロ
　メートルの汚染地域は「定期監視地域」と呼ば

　れ、20万6000人が住んでいる。まだ、セ
　シウム137が，15キュリー／平方キロメートル
　以上の汚染地域は「厳重監視地域」と呼ばれ、

　住民の健康診断が定期的に行われ、395町村
　の10万2000人が住んでいる。
3）汚染地域は大きくは「南部汚染地域」とr北
　部汚染地域』に分けられる。　「南部汚染地域」

　はチェルノブイリ原発周辺数十キロメートルの

　範囲内の汚染地域で、セシウム137の外にスト

　ロンチウム90、プルトニウム239などが主要な
　放射性核種である。　「北部汚染地域」はチェル

　ノブイリ原発から150～250キロメートル
　離れだロシア連邦共和国ブリャンスク州に接す

　る汚染地域で、セシウム137が主要癒放射性核
　種である。
q）

都　　市
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　　放射線生物学研究所の土壌放射化学研究室のスタッフの話によると、90年10月時
　点でも13ミリレントゲン／時の汚染地域が30キロメートル汚染ゾーン内にあるとい
　う。　rチェルノブイリなめぐる最近の状況』（原産会議）によれば、最も汚染し炬はず

　のチェルノブイリ原発敷地内でさえ除染により3～4ミリレントゲン／時の空間線壁躍
　であるというが、ベロルシア共和国側の30キロメートル汚染ゾーン内は除染されずに
　事故当時のまま放置されている地城がかなり残っていると考え拒方がよい。

5）事故直後にはミンスクで、窓際に置いた粘着紙にホット粒子が検出され炬ことがあ馨。

　一般の病気や交通事故で亡くなr）艶ミンスク市民の肺から20～30個年ホット粒子が
　検出され叛こともある。

避難状況および今後の避難針画
1）チェルノブイリ事故直後の踏面月間に、ゴメリ州ブラーギン地区、ナロヴリャ地区、

　ホイニキ地区内の107町村から2万4700人が避難し炬。避難し叛人々には住居・
　食料・仕事が与えられたが、避難先が汚紫してい炬だめに再び避難しなければならなか

　っ距人々もい拒。

2＞セシウム137が15キュリー／平方キロメートル以上の地域の住民は全員が避難の対
　象であるが、当面の計画としては40キュリー／平方キロメートル以上の地域の住民は
　全員が避難、15～40キュリー／平方キロメ脚｝ルの地域ではユ4歳以下の子どもま
　たは妊婦のいる家族のみが避難する、とベロルシア共和国政府は決定している。
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3）　この決定によれば、112町村の1万7000人以上の人々は直ちに避難しなければ
　ならない。そのため、90年中に87町村から1万1600人を避難させる。残る25
　町村からの避難は検討中である。続いて91～92年には62町村から4700人を避
　難させる計画である。さらに95年までに、「定期監視地城」内の352町村から9万
　5000人の避難が必要になるかもしれない、と共和国政府は考えている。
4）　中央政府保健省の決定した生涯線童限度350ミリシーベルトは全く評判が悪く、ベ
　ロルシア共和国の科学者は生涯線量限度70ミリシーベルトを主張していた。

住民の甲状腺異常

1）ベロルシア共和国は水・土壌中のヨウ素濃度が通常よりかなり低ぐ、その捷めチェル

　ノブイリ事故以前からヨウ素の不足に原因する代償性甲状腺腫が成人の工0％に見られ
　る程であっ拒。したがって、事故により環境に放出された放射性ヨウ素を、ベロルシア
　の人々は甲状腺に取り込みやすい状態にあっ炬と考えてよい。

2）チェルノブイリ事故後ヨウ素剤を子どもに最初に投与したのは5月11ヨであった。事
　故から5日以上も遊っており、ヨウ素剤の投与は遅すぎて役に立たなかった。ヨウ素剤
　の投与が遅れ距のは事故情報が全くなかっだからである。原発の大事故といっ旋人々が

　注視している問題に対しては、必要な範囲で適切な情報を早急に発表することの勢門性
　をあらためて実感させられた。

3）事故10日目の5月6日に、子どもの甲状腺の体外計測を初めて行った。500マイ
　クロレントゲン／時以上の線量率を示した子どもは入院させた。ミンスクの病院は一・般

　の患者を締め出し、入院中の患者は一時帰宅させ、ユ000人以上の子どもの甲状腺・
　消化管・呼吸器を2カ月間にわだり検査し抱。

4）　事故1カ月後には甲状腺腫の子どもが増えて、甲状腺機能はサイロキシン過剰症を示

　し炬が・事故6カ月後には正常化した。現在は機能低下を示す慢性甲状腺炎や自己免疫
　性甲状腺炎の患者が多い。　　　　’

5）血液学軍神センターのイワノフ教授によれば、組織学的に確諏され海12例の甲状腺
　ガン患者が最近現れ炬という。甲状腺ガンは事故以前にはほとんど認められなかっだの
　で、これは事故の影響であると考えているという。ま距、放射線医学研究所のアスタホ

　ワ副所長によれば、同研究所付属病院では21例の甲状腺ガン患者が事故後現れたとい
　う。

住民の健康状態

D　チェルノブイリ事故による急性の放射線障害は、一般人にはほとんど現れていない。

2）事故以前と事故後の住民の疫学調査を行っている。三二病発生率は成人、子どもとも
　に増加傾向にあるが、統計学的には有意な差ではない。現在の時点で結論を述べること

　はできない。91～93年、さらに将来増加するという予測もあり懸念している。
3）　白血病以外の腫瘍性疾患については、発生率が汚染地域だけでなく非汚染地域でも増

　署しており、現在までのところ放射能レベルとは関係がない。

4）子ども炬ちに重くはないが貧血が認められる。造血機能は副腎や甲状腺などの内分泌
　機能とも関係があるが、生鮮食品の供給不足と放射能恐怖症による偏食が主婆な原因で

　ある。この外に・精神的ストレスからくる疾患が成人、子どもに増加している。

病院および研究施設の即象

1）チェルノブイリ事故による唯一の被災者のための病院はミンスクの放射線医学研究所
　付属病院（ベッド数は成人用、子ども用100床ずつ）だけであっ炬。この病院には医
　師が50計いるが、受け持っている患・者数に比べると医師が50％不足しているという。
　同様の訴えは小児血液学センターや血液学輪血センターでも聞いた。
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2）　どの病院も医療機器・医療薬が絶対的に不足してい炬。たとえばギ放射線医学研究所

　付属病院では3台ある超音波診断装置の2台は甲状腺患部にあてるプローブが壊れ使用

　不能で、残りの1台もプローブ先端部分がすりへっていて、あみめ模様が見える程であ
　つた。「調査団ゴの小林千恵子医師によれば・日本ではこんなになるまで使うことは絶

　対にないという。「日本で不要になつだ中古の医療機器をもらえないか」と恥を忍んで
　援助を訴えてい炬放射線医学研究所のアスタホワ副所長の言葉がいまも私の頭に残「）て

　いる。ま距、甲状腺機能低下の治療に使うホルモン剤の‘一サイロキシンなどの安価な

　薬も不足しており、必要な患者全員には使っていなかっ萢。

そ　の　他　　　　　　　　　　　　　，　　　　」
1）　ミンスクの病院で会った医師は放射線障害に関ずる知識もあり素人目ながらも優秀な

　医師艶ちであるとの印象を受けた。しかし、ホイニキ市中央病院の医療関係者との対話

　集会では「赤ワインやウォッカは放射能に効くか」、『日本の商社はソ連でワラビを買

　い占めていると聞くが、ワラビで放射能に効く薬をつくっているのではないか」などの
　質間が続出した。一般の医療開戸者の放射能や放射線障害に関する知識水蟻はあまり高

　くないとの印象を受け拒。また、一般人についても放射線や放射能に関する知識水準は

　日本と比べてかなり劣ると感じた。

2＞　「ココムの規制により放射線測定器が輸入できない。代金は払うから、あなたの持参
　し距放射線測定器を誘ってほしいJと公衆衛生省腫瘍学医療放射線学：研究所のシチコフ

　副所長から話しかけられ抱。一般人ではなく彼のような科学者、それも行政と深くかか

　わっていると思われる科学者が私の持参し炬1台の放射線測定器を求めているところに、

　放射線測定器の絶対的な不足をかいま見た思いがしだ。しかし、私の持参した放射線測

　定器はある研究機関の借り物であっただめ、譲渡は了重に断わっだ。
3）　ホイニキ市申央病院の医療関係者との対話集会での討論から、現在のソ連社会では科

　学者があまり信用されていないとの印象を受けた。事故関連の情報が89年4月まで秘

　密にきれていたことや、これまでのソ連社会における科学者のあり方と大いに関係があ

　ると感じた。

4）広島・長崎の原爆被害を経験した日本人の医師や科学者に対する期待は大変に大きい

　との印象を受け抱。急性放射線障害の治療経験という意味では、広島・長崎の原爆被害

　よりもビキニの水爆被害の時の治療経験が役に立つと思うが、ビキニ事件のこと凝雪う

　ソ連の医師や科学者には1人も会わなかった。

5）　ソ連国内では放射線測定器や医療機器・医療薬がほとんど入手できないので、現金で

　援助してもあまり役に立たない。現物での援助が有効であると実感レだ。また、現金・

　現物だけでなく、医療関係者のトレーニングなどの面での援助も重要であると感じだ。

6）　チェルノブイリ事故から5年しかだっていないことや事故以前の疾病統計の不備など

　を考えると、甲状腺異常を除けば、現れている疾病と事故（あるいは放射線被曝）との
　因果関係に結論を出すのは全くの早計である。それよりいま必要なことは、避難先賢見

　つけ、そこでの住居・食料。仕事を確保し、高汚染地域の住民を早急に避難させ為こと
　である。そして、汚染地域の住民を中心に、今後とも注意深く住民の健康状態を監視し

　ていくことである。
7）　チェルノブイリ事故による汚染の損害だけで、ベロルシア共和国の年間予算の8年分

　に相当すると聞い抱。国家としては破産状態にあるのと等しい。

8）　「ペレストロイカ」という言葉は日本では「改革」などと翻訳されているが、べiコル

　シア共和国では「経済的混乱」という意味で受け止められていた。　「ペレストロイカに
　よる経済的混乱とチェルノブイリ事故でわれわれはひどい目に会っている」という意見

　をあちこちで聞いた。
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原子力開発利用とパブリックbアクセプタンス

科学技術庁原子力局長

　　　　　山　本　貞　一

1。これまでの動向

　1979年の米国スリーマイル島原子力発電所事故及び1986年のソ連チェ

ルノブイル原子力発電所事故は、我が国の原子力に対する国民世論に大きな影響

を与え、特にチェルノブイル事故は、大規模な事故の実際の発生が、身近な話題

として国民に受けとめられるようになった。さらには、チェルノブイル事故を題

材に原子力の危険性を訴える書物が相次いで刊行されたこともこの流れを助長し

た。このため、都市部の若年層や主婦層などをはじめとするかなりの人々が、原

子力に対して「不安」を感じるようになっている。

　1988年2月には、四国電力伊方原子力発電所で出力調整試験が行われた。

この試験自体は技術的には問題のない試験であ・つたが、地回を申心に、この試験

がチェルノブイル事故と同様の事故につながるとの誤解を生じて大きな反対運動

が巻き起こり、これを契機に全国的に原子力反対運動が広がった。この時期には、『

1988年4月に東京日比谷で開催された「原発とめよう！1万人集会」のよう

に・各地で大規模な反対運動が行われた。また・テレビにおいて原発討論が行わ

れたのも1988年7月であり、一部の運動家の主張が社会的に注目され、原子

力発電について議論することが一種のブームのような状況となった。1989年

に入ると、統一的なスローガンに基づいて組織的な反対運動を行う動きが見られ、

その代表的な例として、運転中、建設中、計画中の原子力発電施設及び核燃料サ

イクル施設をすべて廃止すること等を内容とする「脱原発法制定のための1千万

人署名運動」があった。

　こうした原子力反対運動の動きは、1989年7月の参議院選挙にまで大きく
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影響を与え・脱原子力発電のみならず地球環境問題への対応などを訴えるミニ政

党がいくつも結成され・候補者を擁立した。結果的に当選者を出すには至らず、

また反対運動自体も・この頃から大承和な運動はやや小康状態へと移行した。先

に述べた「手原工法制定のための1千万人署名運動」については・昨年4月に国

会に請1願が提出されたが・集まった署名は250万人にとどまった。しかし、目

標には遠く及ばなかったものの・250万人の人が脱原子力発電を目指して署名

をしたのも事実である。

2。原子力に対する世論

　次に、現在の国民の原子力に対する意識を、世論調査の結果から見てみること

とする。総理府は、昨年12月、9月に実施した世論調査結果を発表したが、そ

の結果を一言で言い表すとすれば、　「不安も高いが期待も高い」ということにな

ろう。

　まず、原子力の必要性に対する意識については、　「今後のエネルギー需給等か

ら見て原子力発電が必要である」との意見についてどのように思うか聞いたとζ

ろ、「そう思う」と答えた人が65％と、「そう思わない」と答えた人の21％

を大きく引き離した。ま元、今後10年間で主力となっている電源を聞いたとこ

ろ、原子力51％、太陽光18％、石油12％、水力5％などとなり、原子力と

した人が最も多いとの結果が得られた。これを現在の発電の主力に対する回答と

比較したものが図1である。これを見ると、石油への将来の期待は薄く、それに

対して、原子力への期待、さらに太陽光への期待が大きいことがわかる。さらに、

原子力発電の増減の是非については、　「積極的に増やしていくほうがよい」5％、

「慎重に増やしていくほうがよい」44％、　「これ以上増やさないほうがよい」

80％、　「現在より減らしていくほうがよい」9％、　「現在動いているものも止

めたほうがよい」8％などとなり、「積極的」と「慎重に」を合わせて、全体の

約5割が「増やしていくべき」としている。
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　一方、原子力の安全性に対する意識を見てみると、　「全く安全ではない」8％、

「あまり安全ではない」89％を合わせて、「窒全ではない」と答えた人が47

％おり、　「非常に安全だ」2％、　「まあ安全だ」42％を合わせた「安全だ」と

答えた人44％を若干上回る結果となった。　「安全ではない」と答えた人にその

理由を聞いたところ、　「日本でも実際に故障やトラブルが起こっている」、　「実

擦に海外で事故が起きている」などをあげた人が多く、　「安全だ」と答えた人は

「日本の技術は優れている」、　「日本では十分な安全対策がとられている」など

を理由にあげた人が多かったようである。また、原子力について不安に思うこと

があればどのような理由からかを複数回答形式で聞いたところ、図2に示されて

いる様に、「放射線（能）が人体や子孫に影響を与えるから」をあげた人が48

％と最も多く、以下、　「事故や故障などで放射線（能）が漏れるから」89％、

「放射性廃棄物の管理や処理処分などから」39％、　「事故や故障などの状涜を

よく知らされないから」31％などの順となっている。つまり、国民が何らかの

理由で原子力に対して不安を感じているとしても、ここに何らかの判断が加わっ

て安全性に対する見解が二つに分かれており、その判断材料として、先に述べた

．「日本の技術は優れている」、「日本では十分な安全対策がとられている」など

の理由が含まれている。その一方で、国民の中に一旦醸成された原子力に対する

不安を直ちに払拭することは容易ではなく、むしろ「努力によって安全は確保さ

れている」という意識を持ってもらうことを目標とすべきであろう。そのために

は、「安全確保の実績を着実に積み重ねる」ことに尽きるし、それが先に述べた

「安全だ」と思う様々な判断材料へとつながっていくと考えられる。

3．原子力PA活動の現状と課題

　言うまでもなく、原子力ρ開発利用を進めるにあたっては、国民の理解と協力

を得ることが重要である。この観点から、我々は、原子力PA活動を①原子力施

．設立地地域のみならず全国を対象に、②一方的に情報を提供するのではなく、直
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接対話により草の根回に、③対象に応じて提供すべき内容、方法等を工夫し、分

かりやすく、を基本方針として実施している。

具体的には、これまでも行ってきたマスメディアを通じた広報、パンフレットの

配布といった活動を、内容をより分かりやすく工夫し、これを拡充していくとと

もに、各地で開催される市民レベルの勉強会に、その要請に応じ、会の趣旨にあ

った専門家を講師として派遣する講師派遣を行っている。そあほか、自然放射線

の存在を実際に測ることによって楽しみながら認識してもらい、放射線に対する

理解を深めてもらうことを目的とした簡易放射線測定器rはかるくん」の貸し出

し、放射線利用の身近な例を展示したフェアの開催、地域のオピニオンリーダー

を対象とした施設見学会、情報提供とそれに基づいた質問に答え、またユーザー

同士の議論の場の提供のために、パソコン通信局rSTAビレッジ」を開局・運

営する等、幅広い活動を行っている。

　これらの活動がどのくらい国民に届いているのか、またどのくらい信頼されて

いるのかということについて、再び世論調査の結果を見てみると、原子力に関す

る知識を得たものを複数回答形式で聞いてみたところ、図8のように、　「テレビ

・ラジオの番組や報道」、　「新聞の記事」をあげた人が最も多くそれぞれ79％、

64％であった。次いで「雑誌・週刊誌の記事」19％、　「電力会社のパンフレ’

ットなど」12％と続き、国関係では「政府広報・企業広告など」が7％、　「国

・地方自治体のパンフレットなど」が5％という結果で、いわゆるマスコミから

情報を得る人がほとんどであり、なかなか直の声は届いていないようである。次

に、原子力に関する説明が比較的信用できると思うものを複数回答で聞いてみた

ところ、「テレビ・ラジオなどの報道」をあげた人が89％と最も多く、以下、

「学者・専門家」85％、　「新聞・雑誌などの報道」81％と続き、　「国・地力

自治体」は12％との結果であった。一般的に言えば、情報を得るのはほとんど

の場合マスコミを通じて行われることが量的に非常に多く、原子力の場合も、そ

の機会が多いこと、そしてマスコミに対して一般的に信頼が高いことから、その
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マスコミを通じた情報そのものへの国民の信頼度も高いと考えられる。このよう

な調査結果を見ると、国が提供する情報に直接触れてもらう機会をできる限り増

やすとともに、信頼感の向上に今後とも最大限の努力を払っていく必要性を痛感

する。事故やトラブルが生じた時だけ国民が情報に触れるではなく、原子力の必

「要性、安全確保の方策等について平素から情報提供する努力が必要不可欠と言え

る。国としても、もちろん努力しなければならないが、国民と直に接している電

力会社のさらなる努力も望まれるところである。

　また、原子力については、PAなどかけ声だけで何もやっておらず、国と電力

が勝手に推進しているという指摘を受けることがあるが、国としては、従来から

情報の提供には懸命に取り組んできており、どうしても原子力について科学的に

正確な情報を提供しようとすると技術的、専門的になりがちで、普通の方が容易

に理解できるような形での情報提供が十分ではなかったことは否めない。また、

原子力PA事業についても様々な努力をしてはいるが、正確な理解をしてもらお

うとすると、専門家と膝を交えて対話をしてもらうことが重要である。しかしな

がら、直接対話では、その対象がある程度限られたものにならざるを得ず、講師

派遣でもこれまでの実績で1万4千人程度となってしまうことも事実である。従

って、受け手の立場に立ったPAというものを考えると、対象に応じて提供すべ’

き内容、方法等を工夫し、わかり易さに留意していくことが重要と考えられる。

情報の提供については、パソコン通信等の新しい工夫をしてはいるものの、さら

に国民に直接私どもの情報が届くよう努力していくとともに、国の情報や各種原

子力PA活動への．アクセスも含めて身近な形でアピールしていくことにより、国

への信頼感をより一層増進することも重要である。原子力について、正しく理解

する為には、そのバックグラウンドとなる基礎的な情報が必要である。具体的に

は、我が国のエネルギー供給構造、国民生活・経済とエネルギーの関係、省エネ

ルギーの現状、新干ネルギーの開発動向、核分裂の仕組み、放射線の特質等の情

報である。このような情報は、エネルギーが文明社会に必要不可欠なことを考慮
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すれば、全ての国民の方々に十分知ってもらうことが重要と考えている。このた

め、可能であれば小さい頃から様々な形で学習してもらえるよう努力することが

重要である。このような姿勢を評価してもらえば・原子力への評価も変わってく

るのではないか。原子力を含め、エネルギー、地球環境等の重要の問題について

は、子供の頃から関心を持ち正しい理解を深めるごとが特に重要であると考えて

おり、このため科学歯並の展示物の整備、・青少年向けパンフレットや教育面副読

本の作成等、子供達が正しい知識を身につけられるような環境を整備することが

重要であると考える。

4．まとめ

　現在、エネルギーは現代文明を支える上で、また人類の繁栄を図る上で必要不

可欠なものとなっている。昨年の夏以来の湾岸情勢、地球温暖化、酸性雨をはじ

めとする地球環境問題の顕在化等最近のエネルギーを巡る情勢に鑑みれば、エネ

ルギーの安定供給は世界的な課題であると言える。

　子々孫々にわたる人類の繁栄を図り一、資源問題、環境間題等を将来への禍根と

して残さないためにも、科学技術により生み出され、供給安定性、経済性、環境

影響等の面で優れる原子力の開発利用を今後とも着実に推進していくことが重要

で南る・

　このような原子力の開発利用を進めていく上で、国民の理解と協力を得ること

が重要だということは再三述べているとおりである。このための原子力PAにつ

いて様々と述べてきたが、国民にとって一番わかりやすいPAは、安全確保の実

績を着実に積み重ねていくことであろう。本年2月に発生した関西電力美浜原子

力発電所2号炉の蒸気発生器伝熱管損傷は、環境への影響はなかったものの、世

論に対する影響は大きく、国民の不安感を増大したことは否めない。今後このよ

うなことがないよう万全の対策を講じることが重要であり、また、些細な故障。

トラブルについても、徹底的に原因を究明し、その結果を踏まえた措置を講じる

ことにより、安全確保に万全を期し、国民の信頼感の一層の増進を図ることが重
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要と考える。

　原子力開発利用の推進に当たっての大前提は、安全の確保である。国民に「努

力によって安全は確保されている」と思ってもらうためには、安全確保の実績を

着実に積み重ねていき、その上で推進している国や電力会社を信頼してもらうよ

う努力していくことが基本であると考える。

工V－1－7



原子力安全と社会的認識

　　　近藤駿介1、谷口武俊2、下岡　浩2

1東京大学工学部、2（財）エネルギー総合工学研究所

1．はじめに

　我が国の原子力発電は、社会的リスクの統計的分析結果をみるまでもなく、「公衆

の過剰被曝の発生頻度を十分小さく保つ」というその安全確保の目標を達成している。

また、現在世界で主として使われている軽水炉について、幾人かの研究者がKW年あ

たりの電力発生に伴う公衆ならびに従業員／関係者の健康影響を石油石炭火力と比較

する研究を報告しているが、これが太陽発電を含む他の方式と比較して優れていると

する研究が多い。［1］

　にも拘らず、原子力安全をめぐる公衆の意見は大きく分裂し、これを反映して政治

の場でもこれが争点になっている。これに関して我が国では、これの安全性が実証さ

れていないとしてこれを支持しないとする政党が、温めどのリスク研究も原子力より

はるかにリスクが大きいとする石炭火力を支持したり、「原子力は万一の事故の際の

被害が大きいことに問題がある。」としながら、原子力発電所では百万享年に一度と

いえども発生するとは解析されていない1万入以上の死者を毎年出している交通戦争

を巡っては、誰もこれほどの激しい政治論争を挑もうとはしていないという不可思議

な現象が見られる。

　このような社会的安全確保に係わる政治資源の配分が発生している所以を分析する

ことは政治学や社会学的観点から興味深いと考えられ、実際米国等ではリスク分析学

会等で議論が交わされているが、我が国でこの問題を分析しようとする政治学者、社

会学者は限られている。我が国の当該学界のこうした姿自体興味ある現象であるが、

それはさておき、本研究は工学研究者である我々が幾つかの文献とアンケート調査を

踏まえて、こうした現象の背後にあると考えられる公衆の原子力安全感の分析を行い、

この分析を通じて得られた知見に基づき、社会的安全レベルの向上を目指す観点から

幾つかの提言を行なっているものである。以下、第2章では議論の前提となる我が国

の原子力安全確保の考え方を要約し、ついで第3章で公衆の安全感に関する調査結果

を整理し、4章でこの知見に基づいて若干の提言を行なう。

2．原子力安全確保の考え方

　我が国における産業ならびに公共施設の安全確保の原点は、「すべて国民は健康で

文化的な最低限度の生活を営む権利を有する。国は公衆衛生の向上および増進に努め

なければならない。」とする憲法25条にあり、社会における様々な安全基準等はこ
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れに基づき定められている。原子力施設の安全確保についてもこれは例外ではなく、

国はこの国民の権利を尊重しその責務を履行するため、従業員や公衆の過剰な放射線

被曝の発生を不安全な事態と認識し、その発生を極力防止すること、言換えればその

発生頻度を十分小さくすることを目的として規制を行っている。

　この目的は、　「異常や故障を起こさない施設を設計・建設・運転する」という投資

家（設置者や消費者）好みの状態を実現できれば自ずと達成されるはずであるが、

「人は誤り、機械は故障する」という人類の知恵に基づけば、このことのみによって

この目的を達成することを計画するのは現実的ではない。そこで、原子力施設の安全

確保にあたっては、第一に発電に必要な原子炉設備を大きな安全余裕や固有の安全特

性を有するものとし、さらにその品質を高い目標のもとで管理して異常・故障の起き

難いものにするのは当然としても、上の知恵の教えるところに従い、そうしたとして

も異常・故障は完全には排除できないと考え、第二の手段として異常・故障時に有効

な緊急炉停止系や非常用炉心冷却系等を設置している。そして、その上さらに、何か

人智の及ばない理由でこれらの安全装置が動作せず、燃料から大量の放射性物質が放

出されることあるべしとして、この時でも公衆の過剰被曝を防止できるよう格納容器

等を安全確保の第三の手段として付加している。この安全確保の考え方は「厚い守り」

あるいは「深層防護」の考え方と呼ばれているものであり、［2］この考え方を採用す

れば、たとえ異常・故障が発生して発電の信頼性が損われることがあっても、なお上

の目的が損われることはない。言換えれば、この考え方では、安全確保を発電信頼性

確保より一段高い目的としており、結果としてこの信頼性確保を安全確保の目的を達

成する手段の一つに格下げしているのである。

　ところで、このような方針があるからといって、現実の設計、建設、運転において

この方針が自動的に隅々まで行き渡るという保障があるわけではない。そこで、現実

のプラントについて上の目的が達成されていない可能性を体系的に調査分析する、い

わゆる確率論的安全評価（PSA）が重要になり、各国で多くのプラントについてこ

れが実施され、この方針の行き渡っていることが確認されてきている。我が国におい

てもこの種評価により、国内の代表プラントについてはこの方針が貫徹されているこ

とを確認している。［3］

3．公衆の安全意識

　（財）エネルギー総合工学研究所では、このようなPSAによるリスクの評価に基

づく安全性の確認が可能であるとした場合、社会的に受入れられる安全（リスク）目

標を定量的に定められるのではないかと考え、これを検討する作業の一部として、3

年ほど前から公衆のリスク感覚や原子力発電の安全性に対する認識を探るアンケート

調査を行なってきている。この研究はなお進行中であり、結論を得るには至っていな

いが、これまでの調査結果を暫定的に要約すると以下のようになる。
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（1）公衆はリスクという言葉についてあまりなじみがなく、この言葉を聞いたことが

あるとする人々の間でもその解釈はまちまちである。これは、この言葉に対応する日

本語がないことからも予想されたことであるが、我が国社会でリスクコミュニケーシ

ョツが困難である原因の一つとして認識されるべきであろう。

（2）リスクの論議には発生頻度が用いられるが、これについても知らない人が多く、

従って一万年に一度という表現に対する態度も図1に見られるように多様である。こ

れもこうしたデータをもとにリスク管理に関する合意を形成していく習慣がなかった

ためで、今後こうした表現を含んだ安全（リスク）目標について合意形成していくた

めには公衆安全教育の内容から設計していく必要性があると思われる。

（3）原子力発電のリスクについては、TMI事故の程度のものですらその発生頻度は

一万運転年に一度以下であるというのが最近の専門家間における共通認識であるのに

対して、図2に示すように半数以上の公衆はこの頻度の事故として一万人以上の被害

が発生するものを、さらに東京で30％弱、立地点でも20％強の人はこの頻度の事

故として100万人以上の被害が発生するものをイメージしている。このことは、上

に述べたように、土木・建築その他の基準作りにおける専門家の議論でしばしば使わ

れている定量的なリスク情報／意志決定のポイントが公衆にはほとんど伝えられてい

ないこと、原子力発電所のリスクプロフィルに至っては、これを見聞したことのある

公衆はほとんど皆無であることを示している。

（4＞継続調査によれば、表1に示すように、事故等の報道の前後でも態度を変えずに

原子力発電を今後とも利用していくべきとする公衆の割合は東京で30％強、立地点で

40％弱であるのに対して、逆にこれを今後廃止していくべきとする態度を維持し続け

る人は東京では公衆の20％程度、立地点では10％程度であり、一貫した中立派は10～

15％であること、一方、状況により推進と中立の間を揺れ動くのが10～15％、中立と

反対の間を揺れる人が5～10％となっている。このことは最近の美浜2号機の事故発

生後に行なわれた電話調査で、大都市でこの事故で原子力発電に対する態度を大きく

変えたとする人が3～6％、やや変えたという人が20～25％という結果が得られてい

ることとも符合する。［5］

（5）公衆にとって原子力発電は、平均的には他の技術と比較して特異な存在ではない。

ただし、技術を有用感／安心感の次元で分類すると、図3に示すようにこれに賛成す

る人々は一部の技術を除いて技術一般を有用感／安心感の高いものとしてとらえ、さ

らに原子力をこのカテゴリーに属するものとしているのに対して、反対する人々は賛

成派に比較して技術一般に対して低い有用感／安心感を感じているのみならず、原子

：［▽一2－3



力を他の幾つかの技術とともに例外的に有用感／安心感ならびに制御可能性の低いも

のとみなしている。

（6）原子力を疑問とする理由については、表2に示されるように、とにかく怖い、事

故被害が甚大、廃棄物処分技術が未確立、巨大事故発生確率をゼロにできない、新省

エネルギー技術のほうが優れている、安全確保技術／努力／制度が不足不備、情報公

開の不足、などの提示項目を30％以上の人々が選択している。ただ、この技術に対す

る賛否が異なるグループ間では、各項目の選択率に明確な差がある。

（7）原子力発電の有用感／必要性に係わる態度は、エネルギーの観点から見た生活ス

タイルの選択、エネルギー需給動向に対する認識、ならびに供給力の維持向上手段と

しての原子力の評価によって決定される傾向がある。

（8）原子力の安全性に係わる判断は、社会システム、原子力安全関係者、そして原子

力技術への信頼度によって決定される傾向があり、我が国では安全感は安心感の言換

えになっている面が多いようである。

（9）事故情報は公衆の態度決定に大きなインパクトを有する。一般的な傾向としては、

’事：故情報に接した場合、関係者への信頼感を減少させ、技術の制御可能性への疑問を

増大させ、不安感を増大させる。最近の事故に関する調査［5］では公衆の37％（女性

ならびに40才以上の人々では40％以上、立地点では49％）が強い不安を感じ、45％が

やや不安を感じたとし、この非常に不安を感じた入々の半数以上は情報不足を感じ、

電力会社の説明に疑念をもったとし、原子力に対する態度を変えたとしている。

（10）公衆は、こうした態度決定に必要な原子力安全に関する情報の大部分をマスコミ

ならびにロコミから得ている。特に事故情報に関してはテレビが圧倒的に大きな担い

手となっている。一方、信用できる情報源ということでは、図4に示されるようにN

HKの信頼度が高く、全国紙、民放がこれに続いている。態度決定に資する情報と言

う点では、図5に見られるように、NHKは安全情報、危険情報のいつれもを提供し

ているのに対して、民放、新聞、一般雑誌、ロコミ等は危険情報をより多く提供して

否定的態度の形成に役立っているようである。立地点の公衆は安全情報と不安全情報

の両方に接しているが、東京人の多くは不安全情報により多く晒されているようであ

る。極端な不安全情報は、地元では政党の発する安全情報と同様インパクトがないが、

東京ではロコミルートにのってそれなりのインパクトをもつようである。

，（11）全体として、豊かな時代環境を反映して、人々の欲求はマズローの階層を上昇し、
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生存の保障から安全確保、さらには自らの手で確かめることの出来ること、具体的に

は「知る権利」や「選択の自由」を求めるようになってきていることが感じられる。

4．公衆の原子力安全認識の収敏のために

　これらの結果は、我が国社会における安全性確保に係わる政治的意志決定のあり方

ならびに原子力安全に係わる情報交流の抱える問題について多くの示唆を与えるが、

取り敢えず以下の点が重要と考える。

（1）声々の欲求階位が上方に遷移していることに合せて、公衆安全に係わる情報、特

にリスク管理に関する考え方を積極的に公開し、議論の共通の土俵を形成するべきで

ある。土木、建築、防災、食品添加物、その他に係わる基準の決定には、多くの場合

社会的安全目標とそれに基づくリスク管理システムとも呼ぶべきものの決定が伴って

いる。従来、これらについては、時々裁判の場で明らかにされることがある程度で、

あまり報道されることもなかった。しかし、国際化時代を迎えてこれらが外交交渉で

論議されることがあることを考えても、こうした議論のポイントについての認識を国

民共通のものとしておくことは重要である。

（2）原子力安全に関しては、規制当局は平常時に当局としてのリスク管理の考え方を

公衆に伝える努力を充実し、異常報告の公表の際に当該異常事象のリスク管理上の評

価を公衆と共有できるようにしておくべきである。同様に、設置者ならびに設計者も、

原子力施設におけるリスク管理の考え方と実情を公衆に正しく伝える日常的な努力を

強化すべきである。現在、他産業よりはるかに軽微なレベルまでの異常・故障が、安

全規制行政の妥当性検証のために設置者により国に報告されるが、その報告内容が安

全確保の目的との関係を示すことなく即座に公表される結果、安全目的の達成度合い

に関して当事者と公衆の間に大きな認識ギャップが生じている。事故故障評価尺度の

導入はこのギャップを埋める努力の一つであるが、なお不十分である。

（3）マスコミはソスクコミュニケーションに重要な役割を担っている。従って、公衆

安全に係わる報道の実相について分析検討を行ない、主催者と意見交換を行なってい

くことは有益であろう。現在の公衆安全に関係する報道状況をリスク分析者の目から

見ると、公衆安全の維持向上に寄与するという観点からは報道資源が効果的に使われ

ているとは思えない。ニュースバリューの決定要因として、新規性、トレンドへの適

合性、事象と公衆の距離の適切さ、否定的メッセージの豊富さ、非難されるべき存在

の明確さなどが指摘されており、［6］競争下にある企業として営業政策上そうした点

を大事にすることは理解できるが、限られた紙面や放送時間のなかで、過剰被曝防止

という安全確保の目的がまだ損われていない原子力施設の異常事象に関する報道を、
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例えば実際に貴重な生命の喪失を引起こした交通事故の報道よりも詳細かっ大々的に

しかも継続的に行い、結果として例えば年間一万人を超える死者を出している交通戦

争という重大な社会的不安不要因の軽減にその影響力を発揮していないのは、いかな

る企業倫理あるいはその基盤にあるべき生命倫理によってのことなのだろうか。

（4）全米研究評議会のリスクコミュニケーションに関する委員会報告（89年度版）

は、このコミュニケーションを「個人やグループあるいは組織間の情報や意見のやり

とりの中で成立していくべきもので、この間でリスクの性質のみならずこれに係わる

法律や組織に対する関心や意見、それらの動きに対する反応が交流されて、人開や組

織として相互認識が深まって行く時、成功しているとされるべきもの」としている。

［7］しかしながら、原子力広報は、商品広報と違って聞きたくない人にも聞いて貰わ

ねば意味がないにも拘らずそのための有力な手段を有しておらず、一方その内容に

「資源論」、「厚い守り」などの固い論理を含み保護者の説教という感じになり易い。

そして、上に述べたニュースバリューの観点から反権力問題提起型あるいは説教調の

報道を行いたがるマスコミは、こうした広報のチャンネンルとなることを拒否するの

みならず、こうした広報主体の失敗を格好の詮索対象としがちである。原子力関係者

がこの困難な状況においてとり得る一つの方策は、公衆と原子力利用推進の目標であ

る人類の福祉向上へ共同作業を行うべく、共生と未来を共有する心をもって自らコミ

ュニケーションを深めていくいわゆる草の根運動を地道に進めていくことであろう。

参考文献

1．A．　F．プリッチェ：発電システムの健康リスク、原子力資料No．238＆239（1990）．

2．米国原子力委員会：原子力安全性ハンドブック、産報（1975）。

3．　S．　Kondo　and　T，　Tobioka：　”Probabilistic　Arguments　in　Nuclear　Safety　Regu－

　1ation　in　Japan，　”PSAM　at　Bevery　Hills，　Calif．，　Feb．　1991，

4．　T，　Taniguchi　and　H．　Shimooka：　”Transition　of　Public　Attitudes　toward　Nu－

　clear　Power　from　1988　to　1989　in　Japan，”　Int’l　Conf．　on　Ri合k　Analysis，

　SanFrancisco，　Calif．　Oct．1989．　なお季報「エネルギー総合工学」13－3参照。

5。私信：日本原子力産業会議（April，1991）．

6．　Malcom　Peltu：　”Mass　Media　and　Major　Accident　Hazard：　The　Role　and　Respon－

　sibilities　of　Journalists　and　Experts，”　in　H．B，F。　Gow　and　H，　Otway　（Ed．）：

　Proc．　CEC　Conf．　on　Communicating　with　the　Public　about　Major　Accident

　Hazards，　Elsevier　Applied　Science　（1990＞。

7．　Committee　on　Risk　Perception　and　Communication，　National　Research　Counci1，

　Improving　Risk　Communication，　National　Academy　Press　（1989）．

工V－2－6



opwadierlying togt¢ of thee scako

     (Criteria given in matrix are broad indicators only)

CRI1"E.RXA

I.EVIII.1 Ol,1;-Sl'I'EIM})ACVI- ON-SiTISiMI)ACYI" DEFENCE-IN-D!;,PTH
{)l.-:S(JRII7rOR DliK[}RADATION

' 'g'" asi,g.'t.ny',-r' 1ewl.,mlltt'.%tn
-'I-･･･

de

=

'ttt

...t /,"./.,, fi,,,,..t. -t, tt,,1 tt

mt.
..

=,

''ttt
ttt'

c-"Tt-tt-'t.t-t..'.t't't,'tt".,.ft."di'Y"tt-.EvtTt-.'-vr',t.t'."'t'tr'-trt.t'ttbt,tT-tt"','/./-,- -'i't-.pt7TTT"Fli-t"XTT"rrVtht}ttlt-MV=t'VT."'tHS""-""VrrTh'ny-nw.

zas,

/t

,--

tttnv''-t-tl
httt t

c 'ptt

"nv l･ori･

tt t#t/t/ttt

'
'
'
'
-
･
'
-
s
e
e
.
･
,
,
.
e
e
,
-
'

ttt'.t''ttt't.tth.t.-t-lat.ttt.tvtt.t--t',-t,ttt.t.i.t-..-.!'tt.tttt..tlthemu
.s I.IMI'l'fIDREI.EASEt SEVI'iRllCO,RI,L!)AMAG!',,

A()Cll)I;･N'r l'ARTIAI-IMPL}'{ME]'N'I`-

WtTHC)l"l;`- A'IHIONOFL(×]Al.
SB'F.RISKS llMIiRGENctt1,LANS

l
i MINORRTs+1.EASF.:- PAR'r'IAt.CORIIiDAMAGE

"''.t..t--Tt't.'t-t-t4tt't'Frt'-V-'t't't-'./t'tV='tt"t'-btttVt=TrPrMTTt4SV-'-'rFtTtT7

A(℃Il)lt'N'l' PtJBI.ICFiXIN')S(Mlt'OF

MAINI.YIN TIIEORDIIROF ACU'1'f),1-rl{AI:Irr-{

INSTAIJ.ATION PRES(rRIBEI)I.IMITS EN?r;.(rl'STOWORKI':'RS

41ts--"-iN--{;--+41itj--4---"-1".,
'

.x VERYSMAL,l.RT::!.EASil,:: M'AJORCeNTAMINA'HON Nge.AKACCIDEN'Ir"
SliR.IC}VS PUBLiCEXI)OSUREAT
iN<.lrlb!12Nl" A･FRAcrIONOF ovERExposvRHolg LOSSOFDEgeENCE-

PRF.SCRI'BF.DLIMITS WORK,!'IRS IN-DEiYzz-{PROVISIONS･

2 INCII)ENTSWI'I'HPOTENTIAI.
IN(M)};LN'r SAN!'YCONSEQUISN(rF.9.

'

"klt"pm-.H-' "A

a DEVIATIONSFROM
ANOMAI..Y AUIIIORIZ.M)}･UNCI'IONAI.

I]>OMAINS

-

VTToTim"

o

fBELOW
scrAl.E

NOSAFETYSIGNIFICANCI:･

'

:V-2-7



問：1万年に1回起こるかもしれないという事故（例えば有名なオランダの

糊鷹耀蹴贈轄鰹；舗享勢裳越、）
　　　　臨起きない！安心
　　　　口保証ない／安心
　　　　国保証ないノ心配
　　　　圏起きない／心配
　　　　□わからない・無回答

東京892人

立地点1188人

3　2％　　　　　　　　　　　　　　　3　7％　　　　　　　　　　　　2　2％ 6

6　　　　32％ 35％　　　　　　　21％ 7

　　　　　　　　　　　　　1i％）

図1．　1万年に1回起こるかもしれないという事故に対する態度（1988年12月）

問：わが国の原子力発電所で1万年に1回程度の事故が起きた場合、死亡またはそれに相当
　　するような重大な影響（がん・遺伝的影響）を受ける人の数はどの程度だと思いますか。
　（ひとつだけ○をつけてください。）

　　　　　　　　［］0～100人
　　　　　　　　囲100人～1万人
　　　　　　　　隠1万人～100万人
　　　　　　　　翻　100万人～1億人
　　　　　　　　圏1億人以上
　　　　　　　　□わからない・無回答

東京892人

立地点1188人

跳躍　1㌦10％　　　　’　　3　0％　　　　　　　　　　1　8％　　　　　ll％　　　　　　　2　9％

ｷ韓1ぜ
5
壁塗
T　2ρ％　14％’0％　35％

（％）
0

図2．　1万年に1回程度の原子力発電所事故の想定（1988年12月）

表1．原子力発電に対する推進一廃止の態度変化の割合

問　あなたは、原子力発電を今後も利用していくべきだと思いますか。

　　　（ひとつだけ○をつけてください）

東京（％） 立地点（％）

2回　3回 推進 中間 廃止 推進 中間 廃止

推進 31 5 4 37 9 3

中間 9 14 4 16 11 4

廃止 5 9 19 5 4 10
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安心

無用

○推進派
●廃止派

Oダム

自動

ントゲンOO 空機
石化，ン・卜bA

バイオ瀟・犀力

寸線治 有用

ダム●
　　　　薬
盾

食叩・、

自動

航空

B　　レントゲ’

石化コ噛’ナート

講⑬鑓
　　　　　　　　　　　　不安

　　　推進派一廃止派別の各技術に対する態度の平均値図3．
　　　　　　　　　　　（東京／1988年12月）　　（有用論×安心感）

表2．誰進派一中間派一廃止派別の原子力発電を疑問と考える際の重要な理由

　　（東京／1989年10月）

問　原子力発電に疑問があるとしたら、何が最も大きな理由だと思いますか。前間

　（Q19）のア～タの項目の中からとくに重要な理由と思われるものを選んで、

　　番号に○をつけでください。　（いくつでも○をつけてください）

推進派（503名） 中間派（329名） 廃止派（300名）

1 とにかく怖い　　　　（47） とにかく’1布い　　　　（5　1） 被害が甚大　　　（63）
2 被害が甚大　　　（43） 被害が甚大　　　（45） 処分技術は未確立（63）
3 処分技術は未確立（39） 処分技術は未確立（43） とにかく怖い　　（53）
4 情報公開の不足　（26） 新省エネの優先　（22） 新田エネの優先　（45）
5 安全システム不信（17） 情報公開の不足　（20） 事故可能性0要求（34）
6 安全確保努力不足（17） 事故可能性0要求（18） 情報公開の不足　（31）
7 事故可能性0要求（15） 安全システム不信（17） 安全システム不信（31）
8 新省エネの優先　（13） 安全確保努力不足（12） 安全確保努力不足（25）

注）　（）内の数字は重要な理由であると答えた人の割合（％〉
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問：原子力発電に関する情報としてもっとも信用できる情報源はどれだと思いますか。
　（いくつでも○をつけてください）

テレビ（NHK）i

テレビ　（民放）…

新聞（全国紙〉

新聞（地方紙）

一般週刊誌

専門週刊誌

広報誌（政府）

広報誌（電力）

講演会

パンフ小冊子

発電所見学

チラシポスター

家族同僚知人等…

ビデオ広報

なし

←東京　　892名
←立地点　1188名

　0　　　　　　　　　20　　　　　　　　　40　　　　　　　　　60　　　　　　　　　80　　　　　　　　　100

　　　　　　　　信用できると答えた人の割合（％）

図4．原子力発電に関しての信用できる情報源（1988年12月）

有効回答者数↓ 有効回答者数↓

講演会／政府　ユ6 東京 164 立地点
発電所の見学　38 551
専門雑誌　　　44 98
講演会／電力　27 284
テレビ／NHK：203 285 ：i；i：i：il三：

」　　　　　P

政党の機関紙　　41 54
家族・同僚等　　46 130
広報誌／政府　103 397
新聞／地方紙　　20 ユ98

新聞／全国紙　293 204安
一
般
雑
誌
　
　
　
1
1
0
全

97

情広報誌／電力　216 716
報
↑　テレビ／民放　213 246
↓　政党の機関紙　　78 203
危険広報誌／反対派149

406
癒糊／全国紙・・2 294
テレビ／NHK226 224
新聞／地方紙　　47 227
講演会／反対派　45 244
一般雑誌　　　307 405
テレビ／民放　372 349
家族・同僚等　133 232
専門雑誌　　　　61 相関係数 160 相関係数

広瀬隆：氏の本・話65 ＝0．84 110 ＝0．82
　　一1　　　　　　　　　0　　　　　　　　　1　　　　　－1　　　　　　　　0　　　　　　　　　1

　否定的態度　　　　　肯定的態度　　　　否定的態度　　　　　肯定的態度

　　　　　　　　　　　　　サンプルスコア（回答傾向）

図5．原子力発電に関する情報源に接触した人の原子力発電に対する態度の傾向
　　（1988年12月）
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Nuclear Safety and Public Understanding --- What is Necessary

                    A Commentary

                 Ann S. Bisconti, Ph.D.

      VicePresident,ResearchandProgramEvaluation '

In many countries of the world the public holds misperceptions, misunderstandings, and

concerns about nuclear energy. Yet people live with nuclear energy; they accept it. Why

is that so? What does that tell us about increasing comfort with the technology?

Public opinion research worldwide shows that people make tradeoffs between perceptions

of need and benefits and any concerns they may have about safety. Greater awareness of

need and benefits reduces the weight given to safety concerns. This session's emphasis on

building public understanding of nuclear energy's role in maintaining and improving the

quality of life fits what we have learned from social science research about increasing

   d
the acceptability of nuclear energy. Because both sides of the issue are important, I shall

comment on both -- first on social science research lessons regarding the communication

of the need for nuclear energy and its benefits and second on safety communications,

Ctggun!ptlgating-l)lged-and.-llengEl!si ti N d dB ft

Need for nuclear energy may be characterized and perceived in different ways, including

need for existing plants, need for more nuclear energy sometime in the future, and need
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to build more plants now. In the United States, as in several other countries, there is

broad recognition of the first two kinds of need,' but not the third. In our country, 80%

believe that nuclear energy will play an important role in meeting the nation's electricity

needs in the years ahead, and 76% say that the need for nuclear energy will increase.

(CRIRI, February 1991) However, only 22% think that any new electricity plants will be

needed in their area in the next 10 years. (CR/RI August 1990) Absent a sense of

urgency, Arnericans tend to support the status quo; as of February 1991, only 32% favored

building more nuclear energy plants, but only 15% said that existing plants should be shut

down. The numbers for the other baseload option, coal, are practically the same.

Public opinion about nuclear energy plants has changed over the past year. Between May

1990 and February 1991, the number in favor of building more nuclear energy plants

increased eight points (from 24 percent to 32 percent). Those who favored shutting down

nuclear energy plants dropped four points, from 19 percent to 15 percent -- the lowest

level recorded in the eight years that Cambridge Reports has asked that question.

Accelerating this positive trend will depend on clear consistent statements of need for

more baseload electricity by our leaders both at the national and local levels -･-- as well as

from the electric utilities, when they believe that more baseload electricity is needed in

their area. On their own, the public will dernand new electricity plants only if their

lifestyles are immediately threatened.

To gain public understanding of the choice of nuclear energy plants over other ways of

providing electricity, communicating benefits is the key. I once heard Mr. Masumoto in a

speech refer to the planting of good seeds in well-cultivated soil. I refer to that

metaphor often. As I see it, the well-cultivated soil is the awareness of need for more

electricity, and the good seeds are the new ideas about nuclear energy's specific
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benefits ---- long-term cost-savings, less foreign oil dependence, clean air. These are the

most effective messages for mass communications because they are influential and easily

understood.

One of nuclear energy's most important benefits internationally is environmental.

Nuclear energy plants emit no carbon dioxide, no sulfur oxides, and no nitrogen oxides.

One need only compare the air quality of France with that of Eastern Europe to

understand the major contribution nuclear energy can make to a clean environment. In

the United States, where environmental concerns are strong and growing, 74% of the

public agree to using more nuclear energy "if that will cut greenhouse gas emissions and

air pollution" (Gallup, July 1990) Currently, only half the public are aware of this

benefit, so there is ample room for increasing awareness and support.

pat !umunlgaj;lng-Sa£g:m tym ict Sft

ComMunicating about safety is more difficult than communicating about benefits. Many

people are uneasy about nuclear energy but are not really involved in the issue. They

want to be reassured that nuclear energy is safe, but they do not want to know all the

technical details of plant operations. The same is true for most technologies. For

instance, most airplane passengers do not want to know about the aircraft design and

safety features. They want to know that the company has a reputation they can trust and

that there is a real human being flying the plane. Most of all, they feel comfortable when

they are cared for by smiling, confident flight attendants. That is why airplane

advertising is more likely to feature smiling flight attendants than the excellent safety

features of the airplane.

Similarly, in the case of nuclear energy, comfort is greatly dependent on trust and good

relationships established by the electric companies. Excellent performance of existing
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plants can help, but performance is not sufficient because bad performance appears to

hurt more than excellent performance helps, Excellent performance is not news. So

communications and community relations are very important. Trust･-building can result

from everyday activities that, on the surface, appear unrelated to nuclear energy, like

being a good neighbor and showing concern and caring for customers･ Trust can be built

by activities that increase familiarity with the plant, put a human face on nuclear energy,

and demystify the technology. Examples of such activities are bringing people to visitors

centers, involving the community in plant activities, and preparing people who work at

the plant to become effective spokespersons in the community.

In the United States, we find that familiarity seems to breed favorable attitudes. In

March 1991, 59% of those who thought they lived near a nuclear energy plant said the

plants are operated safely, and only 12% said that they are not operated safely; the

remainder did not have an opinion. (Bruskin) In February 1991, 39% of those living near a

nuclear energy plant favored building moreTsuch plants, compared with 26% of those not

living near a nuclear energy plant; few in either group wanted to shut plants down.

(C RIRI)t

Scientists understJandably want to correct misperceptions by communicating the

relatively low risks of nuclear energy. Unfortunately, the concept of relative risk is not

easily understood. Even raising the issue of risk rnay increase uneasiness, especially with

unattentive audiences.

The same difficulty exists even when risk is only implied. A new study by Gallup for

USCEA on ways to communicate with the public on the subject of radiation found, as

expected, that the order of effectiveness was:
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Level 1:

(Most

Effective)

Benefits of radiation - e.g, it is used in medicine

(such as treating Barbara Bush's thyroid problem)

and in other technologies.

Level 2: Controls -･- e.g. it is scientifically understood,

and precisely measured.

easily detected,

Level 3:

(Least

Effective)

ltRislg-s;g!k ns---amountsofradiationfromnuclear

energy plants vs. other sources.

Conclusion

Above all, the acceptability of nuclear" energy plants appears to be influenced by the

extent to which perceptions of need and benefits outweigh concerns. There is some risk

in atll forms of energy production. There is some risk in all our life activities. No risk is

acceptable without some benefit. These benefits are easiest to understand when the

public feels that they or their local leaders are involved in the decision-making and,

therefore, the risks they assume are voluntary. The largest challenge in building

acceptability of nuclear energy plants is answering the question, "What's in it for me?"
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　　　　　　　　　　　　　　セッション5

エネルギー・原子力政策に何が求められるか

年次大会準備委員長，

　　　　　　　　　　　〈パネル討論〉

　　　　　　　自由民主党衆議院議員

　　　　　　　　　　与謝野　　　馨

　　　　　　　日本社会党衆議院議員

　　　　　　　　　　伊　藤　　　茂

　　　　　　　　　公明党衆議院議員

　　　　　　　　　　近　江　巳記夫

　　日本共産党政策宣伝委員会責任者

　　　　　　　　　　聴　濤　　　弘

　　　　　　　　　　　　　　民社党

　　　　　　　　　　　大会のまとめ

（財）日本エネルギー経済研究所理事長

　　　　　　　　　　生　田　豊　朗
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