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〈セッション1＞チェルノブイリ事故から10年一検証と課題

「チェルノブイリ後の10年：その影響の総括」

「チェルノブイリ事故の健康影響

　　　　　　　　　　調査をどう理解するか」

「チェルノブイリ事故の主原因と
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M．ローゼン
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〈セッション2＞拡大するアジアの原子力発電開発計画

〈パネル討論〉

議　長 植松邦彦 ∬一1

パネリスト

　
ヨ
彦

　
た
ポ
　
　
　
　
た
ポ

泉
ル
禎
甫
マ

　
ワ
　
　
　
一

淵
イ
見
周
ア

　
デ

周
ア
鷲
洪
1

2
3
4
5
（
b

一
　
一
　
一
　
皿
　
一

H
豆
H
H
∬

1



午餐会

通商産業大臣所感　　　　　　　　 坪井一宇

く特別講演〉
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〈講演〉

　「フランスにおける高レベル廃棄物処分の地元合意形成」

　　　　　　　　　　　　　　　　　　　　　　　　M．アレーグル
　「有効なパブリックコンセンサスの構築と維持：

　　　米国における高レベル廃棄物管理の進展のための必要条件」

　　　　　　　　　　　　　　　　　　ノ　　　　　S．

　「スイスの高レベル廃棄物貯蔵の実施に向けての戦略jH．イスラー

　「スウェーデンの深地中処分実施のための計画」　　C．
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　「高レベル廃棄物処分への取り組み一諸外国の経験と日本の計画」

　　　　　　　　　　　　　　　　　　　　　　　　　鈴木篤　之

くコメント〉

　　　　　　　　　　　　　　　　　　　　　　　　　土　田　　浩

（セッション5＞核不拡散体制の充実と課題

く基調講演〉

　「プルトニウムと核拡散」　　　　　　　　　　　　R．ガーウィン

〈パネル討論〉
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第29回原産年次大会プログラム
基調テーマ：エネルギー・環境・技術一原子力は期待に応えられるのか

　　　　平成8年4月17日（水）～19日（金）
　　　　於名古屋国際会議場センチュリーホール

第1日 第2日 第3日
4月17日（水） 4月18日（木） 4月19日（金）

開会セッション セッション2 セッション4
（10：00～12：00） （9：00～12：00） （9：00～12：00）

午 ・大会準備委員長挨拶 「拡大するアジアの 「高レベル廃棄物一研究開発

・原産会長所信表明 原子力発電開発計画」 と合意形成へのステッフ．」

・原子力委員長所感
［パネル討論］ ［講演］

前 ［講演］

午餐会
（12：15～14：15）

（昼休み） 於名古屋国際会議場 （昼休み）

一一一一薗曽営輪榊欄”闇需轍轍騨鼎騨鴨楢嘗一一髄曽一

原子力映画上映
（13：00～14：00）

開会セッション セッション3 セッション5
午 （13：30～15：00） （14：30～17：30） （14：00～17：◎0）

「高速炉の開発とリサイクル 「核不拡散体制の充実

［講演］ 路線一もんじゅ事故 と課題」

を踏まえて」 ［パネル討論］

［パネル討論］

一一 boffee　Break一一 一一 boffee　Break一一 一一 boffee　Break一一

セッション1
後 （15：20～17：30）

「チェルノブ“イリ事故から10年

一検証と課題」

〔講演］

レセプション
i18：00～19：30） 市民との意見交換の会

於名古屋観光ホテル （18：00～20：00）

於名古屋国際会議場

一V11一



4月17日（水）

開会セッション（10：00～12　00）

議長：太　田　宏　次　　　　　　　　中部電力（株）社長

　大会準備委員長挨拶

　　　飯田経夫　　　 年次大会準備委員長

　　　　　　　　　　　　　　　　　国際日本文化研究センター教授

　原産会長所信表明

　　　向坊　隆　　　　 （社）日本原子力産業会議会長

　原子力委員会委員長所感

　　　中　川　秀　直　　　　　　　　原子力委員会委員長

　　　　　　　　　　　　　　　　　国務大臣・科学技術庁長官

く講　演〉

　「フランス原子力発電計画のマイルストーン：1996年」

　　　Y．デスカタ　　　　　　　　フランス原子力庁（CEA）長官

　「核廃絶への努力とその具体策」

　　　R．バットラー　　　　　　　　国連オーストラリア代表大使

　　　　　　　　　　　　　　　　　核兵器廃絶キャンベラ委員会委員長

　　　　　　　　　　く昼休み（12：00～13：30）〉

開会セッション（13：30～15：00）

議長：永野　健　　　　　　三菱マテリアル（株）取締役相談役
く講　演〉

　「原子力規制一変化への対応と改善への努力」

　　　S．ジャクソン　　　　　　　　米国原子力規制委員会（NRC）委員長

　「科学技術と未来社会」

　　　村上陽一郎　　　 国際基督教大学教授

　「インドにおける原子力開発計画」

　　　R．チダンバラム　　　　　　インド原子力委員会委員長

（依頼中）
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セッション1（15　20～17　30）
チェルノブイリ事故から10年一検証と課題

　1986年4月のチェルノブイリ原子力発電所4号機の事故は、原子炉から大量の放射

性物質をウクライナとその国境を越えた多くの国に拡散させ、人々の環境と生活に影響を

与えたが、同時に世界各国における原子力発電に対する信頼をも大きく損ねる結果を招い

た。事故以来エO年を経過した現在、放射能の与えた影響を評価するとともに、事故の原

因を改めて検証して今後の原子力発電の研究開発に活かすことが重要である。ここでは事

故の原因と合わせて、96年4月8Elから欧州委員会（EC）、世界保健機関（WH　O）

および国際原子力機関（IAEA）の主催でウィーンにて開催される国際会議「チェルノ

ブイリ後の10年」における討論の結果について報告を受けるとともに、放射能汚染地域

における健康影響調査について、科学的な見地から、現時点で何がわかり、何が今後の課

題として残っているかについて検証する。

議長：R．カール　　　　　　　　　　世界原子力発電事業者協会（WANO）議i長

く講　演〉

　「チェルノブイリ後の10年：その影響の総括j

　　　M　ローゼン　　　　　　　　　国際原子力機関（IAEA）事務局次長代行

　　　　　　　　　　　　　　　　　　（原子力安全担当）

　「チェルノブイリ事故の健康影響調査をどう理解するか」

　　　重　松　逸　造　　　　　　　　（財）放射線影響研究所理事長

　「チェルノブイリ事故の主原因とRBMK炉の安全性」

　　　A．シェーファー　　　　　　　ドイツ原子炉安全協会科学顧問

く議長コメント〉

〈参加者との意見交換〉

レセプション（18　00～19．30）
於　名古屋観光ホテル　3階宴会場　　「那古の問」
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4月18日（木）

セッション2（9　00～12　00）
拡大するアジアの原子力発電開発計画

　アジアはめざましい経済発展のさなかにあり、これにともなってエネルギー需要は急速

に増大しつつある。同時にアジアにおける人口は今後ますます増加するものと予測され、

この面からもエネルギーの安定供給は不可欠の要件となっている。こうした状況下にあっ

て、アジア各国はそれぞれの国情に応じた多様なエネルギー開発をすすめているが、わけ

ても環境負荷の少ない原子力発電に大きな期待と関心を寄せ、その開発計画の拡大あるい

は新規導入計画を具体化しっっある。

　21世紀において世界の中心的役割を担うであろうこれらアジア諸国の原子力開発計画

は年をおって進展しっっあり、この分野での国際的な協力活動も急速に活発化している。

ここでは、アジア諸国における原子力発電開発の現状とその拡大あるいは導入に寄せる意

欲と期待を確認するとともに、それらの計画を着実かっ健全に進展させるための相互協力

のあり方を探る。

議長：植　松　邦　彦

〈パネル討論〉

　パネリスト

　　　周　淵　泉

　　　アディワルドヨ
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前経済協力開発機構・原子力機関（OECD・NEA）

事務局長

中国核工業総公司（CNNC）国際合作局長

インドネシア原子力庁（BATAN）
原子力エネルギー調査センター長

関西電力（株）副社長

韓国電力公社（KEPCO）原子力発電慮威嚇

パキスタン原子力委員会（PAEC）委員長

午餐会（12．15～14　15）
於　名古屋国際会議場　4号館　白鳥ホール

　通商産業大臣所感

　　　坪　井　一　聴

く特別講演〉

　「登山とハイテク」

　　　今　井　通　子

通商産業政務次官

医師・登山家

原子力映画上映（13　00～14　00）　於　名古屋国際会議場



セッション3（14．30～17．30）
高速炉の開発とリサイクル路線一もんじゅ事故を踏まえて

　わが国は資源を有効利用し、放射性廃棄物の処理処分を適切に行う観点から、使用済み

燃料を再処理し、回収されるプルトニウムをリサイクルすることを開発の基本方針とし、

その中核として高速炉技術の開発に早くから取り組んできた。原型炉もんじゅは実験炉常

陽の成果を踏まえて実用技術を確立する役割を担って建設されたが、昨年12月のナトリ

ウム漏洩事故によって、原因の究明まで計画が中断される状況となっている。

　ここでは、もんじゅの事故を契機として、来世紀初頭における高速炉の商用化への道程

としての現在の開発段階を総合的に検証し、あわせてリサイクル路線の課題について意見

交換を行う。また、高速炉のような長期にわたる大規模プロジェクトの遂行に当たって、

どのように地元や一般社会の人々ならびに多様な分野の学識者の意見や見解を計画に反映

させ、円滑な推進をはかるか、についても各国の経験に照らしながら討論を行う。

議長：村　田　　浩 （社）日本原子力産業会議副会長
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〈パネル討論〉

　パネリスト

　　　G．スミス
　　　N．エルマコフ
　　　M　ミラー
　　　近　藤　駿　介
　　　池　亀　　亮
　　　小　林　圭　ニ
　コメンテーター
　　　須　田　忠　義

　　　B．バレ
　　　田　村　新　次

英国原子燃料会社（脳FL）英国グループ統括本部長

ロシア原子力省（MINATOの原子炉総局長
米国マサチューセッツ工科大学教授
同　前
東京電力（株）副社長

京都大学原子炉実験論助手

動力炉・核燃料開発事業団副理事長
フランス原子力庁（CEA）原子炉部長
中日新聞社論説室顧問

〈参加者との意見交換〉

市民との意見交換の会一原子力開発利用をめぐって（18　00～20　00）
於　名古屋国際会議場　1号館4階　レセプションホール

座長：森　　一　久 （社）日本原子力産業会議専務理事

○原産年次大会の参加者に加え、新聞等を通じて参加者を募集し、原子力に関する質問や

　意見を前もって提示してもらう。

○一般から寄せられた原子力に関する意見や質問について総轄的に紹介し、それらの中か

　らいくつかに絞った質問・意見を中心に意見交換を行い、さらに会場からの目由な発言

　を受け、意見交換を行う。
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4月19日（金）

セッション4（9：00～12：00）
高レベル廃棄物一研究開発と合意形成へのステップ

　原子力発電は、世界の電力供給や環境保全において重要な役割を果たしっっある。しか

し、原子力発電を進めていくにあたって、各国共通の重大な課題となっている高レベル放

射性廃棄物あるいは使用済み燃料の処分を安全に実施できることを示すことによって、こ

れに対する国民の理解を一層確実なものとすることができる。このため各国は、その管理

や処分に関する研究開発成果や環境影響評価報告書（EIS）の公表、その第3者機関に

よる評価、立地選定にいたる意志決定方法の開示など、従来の原子力施設の立地にも増し

て特段の努力を行うこととしている。ここでは、フランス、スウェーデン、スイス、米国

の経験をレビューし、わが国が研究開発の進展と併せてどのようにそれを評価し、国民に

公表し、理解を得て、いかに合意を形成していくかについて議論する。

議長：熊　谷　信　昭 大阪大学名誉教授

〈講　演〉

　「フランスにおける高レベル廃棄物処分の地元合意形成」

　　　M　アレーグル　　　　　　　　フランス放射性廃棄物管理機構理事長

　「有効なパブリックコンセンサスの構築と維持：米国における高レベル廃棄物

　　管理の進展のための必要条件」

　　　S．ウィルトシャー　　　　　米国JKリサーチ・アソシエーツ社副社長

　「スイスの高レベル廃棄物貯蔵の実施に向けての戦略」

　　　H．イスラー　　　　　　　　　スイス放射性廃棄物管理共同組合（NAGRA）理事長

　「スウェーデンの深地中処分実施のための計画」

　　　C．テーゲルストローム　　　　スウェーデン核燃料廃棄物管理会社（SKB）

　　　　　　　　　　　　　　　　　深追中処分場開発部長

　「高レベル廃棄物処分への取り組み一諸外国の経験と日本の計画」

　　　鈴木篤之　　　 東京大学教授

くコメント〉

　　　土　田　　浩　　　　　　　　　青森県六ヶ蓮村村長

〈参加者との意見交換〉
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セッション5（14　00～17　00）
核不拡散体制の充実と課題

　昨年5月に決定された核不拡散条約（NPT）の無期限延長は、無条件に合意されたも

のではなく、むしろ、核兵器保有国と非保有国の立場の相違を鮮明にした。核保有国に核

の独占的地位を許したNPTは25年を経た今日、冷戦終結後の流動的な国際社会におい

て、新たな挑戦に直面している。条約の第6項に規定された核保有国による核廃絶にむけ

た努力は、今後一層、国際社会の監視下におかれるであろうし、核実験禁止条約の199

6年中の締結、軍事用核物質生産禁止（カットオフ）条約にむけた早期交渉も、非保有国

の合意を得るには不可欠である。南アフリカ共和国に見られるような核不拡散体制におけ

る前向きな動きがある一方、プルトニウム利用に関しては核拡散の潜在的可能性が議論さ

れる等、核不拡散体制をめぐる情勢は予断を許さない。このセッションでは、プルトニウ

ム平和利用の正当性の探求と核不拡散体制を強化するための今後の課題を中心に議論する。

議長：D．ロッシン 元米国原子力学会（ANS）会長

〈基調講演〉

　「プルトニウムと核拡散」

　　　R．ガーウイン

〈パネル討論〉

　パネリスト

　　　R．バットラー
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全米科学アカデミーメンバー

王BM名誉研究員（米国）

国連オーストラリア代表大使

核兵器廃絶キャンベラ委員会委員長

同　前

杏林大学教授

メキシコ外務省国連政策局長

夏干大学教授（中国）

大会関連ツアー（4月20日（土））

1．テクニカルツアーA：浜岡原子力発電所（中部電力）

2．テクニカルツアーB：東平地科学センター（動力炉・核燃料開発事業団）

3．テクニカルツアーC：高速増殖原型炉「もんじゅ」（動力炉・核燃料開発事業団）
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ma 29[M JAIF AmuUAL CONFERENCE

Century
AprU
Hall,

17 - 19, 1996
Nagoya Congress CeRter

Basie rrhegiEe:
"ERergyeeEnvironmenteeTechRology-What Can Nuclear ERergy Do?"

YVEJ !NESQAjLalMLwwU
esREGXSiliRATEON 9:OO-
 at CeRtury Hall, Nagoya Congress Ceitter

eeOPENING sEssxeN 10:OD-12:OO

Chairgg}aR:
Hiroji' Ota Presldent

Chubu Electric Power co., IRc.

ReiEkamks by
    Tsuneo

JAIF

Chairtwan of
Iida

 Chairggian's Address
Takashi Mukaibo

Regggarks by
    Hidenao

Lectikres
   "1996: A
    Yannick

ChairIllait
 Nakagavva

of

Milestone
d'Escatha

Prograffgg Cogggggittee

 ChairmaR of Program Committee;
 Professor of Econog}lcs
 InterRational Research Center
   Japanese Studies

Chairman
Japan Atomic IRdustrial ForKm,

for

Inc.

 Atoewie ERergy Comxiiission
  Minister of State for Seience aRd
    Technology;
  Chairii}an of Atoii}ic Energy Comaissioit

in the French Nuclear Program"
  AdmiRistrator General
  Commissariat b l'Energie Atomique
  France

"The Process for
 Richard Butier

Nuclear ElimiRation and Conerete Measures"
    Ambassador to the United Nations
    Australia

< Break >

i3:30-15:ee

Chairggiagg:

Takeshi Nagano Director &
Mitsubishi

Counselor
Materials Corp.

LeetRkres
   "Nuclear
    Shirley

Regulation:
Jackson

The Challenges of Change
Chalrman
U.S. Nuclear Regukatory
U.S.A.

tt

CommissioR
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"Science aitd Technology toward the
 YoichiroMurakaml Professor
                     Internatlonal

"The Indian Nuclear Programme"
 R.Chidambaram ChairmaR
                     Atomic Energy
                     India

Future"

Christian

Comn1ssion

University

eeSESSEON a 15:20-17:3e
 "Ten Years after CherRobyl--Its CoRsequences aRd Tasks"

The accideRt at CherRobyl Nuelear Power Plant Unit 4 iR April 1986
released a huge quaRtity of radioactive materials across Ukraine
and neighboring countries. Not only did the accident affect the
human environment, but it also detracted from the credibUity of
nuelear power around the world. Now, one decade since the
accident, ln this sessioR it is important to assess the health
effects of the consequences of Chernobyl, and study the causes of
the accident to ensure that further encouragement is giveA to R&D
on Ruclear power and safety.

The session will also feature a report of the resukts of "One
Decade After the Chernobyl: Sug}ming Up the Consequence of the
Accident," an international meeting scheduled from April 8, 1996,
sponsored by the European Union, the World HeaZth OrganizatioR and
the InterRational Atomic Energy Agency. Also, a radiological
study on health effects in the contaminated areas will be
discussed from a scientific point of view to verlfy what has so
far become known and what remains to be solved in the future.

Cbairiitan:
Remy Carle Chairman of the GoverniRg Board
             World Association of Nuclear Operators

Lectures
  "ORe Decade after CherRobyl: Summing Up the Consequences"
   MorrisRosen ActingDeputyDirectorGeReral
                       IRternatlona} Atomic ERergy Agency

  "How Chernobyl AccideRt Health Effect Research Should Be
   Understood"
   ItsuzoShigematsu Chairman
                       Radiation Effects Research Foundation
                          of Hiroshima and Nagasaki

  "The Chernobyl Accident--Main Causes and the Safety of RBMK
   PIants"
   AnselmSchaefer ScientificAdvisortoPresident
                       Gesellschaft fUr AntageA und
                          Reaktorslcherheit
                       GerigaRy

Discaxssieit sntitk the aexdieitce
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esJAIF Chatrcrfian"s
 at Banquet Hall

Reception
"Nako " 3rd     '

18:Oe-19:3e
floor, Nagoya Kanko Hotel

[[!EWes[!AY-,A21ilL L8

eeSESSION2 9:OO-12:OO
"Expanding Nuclear Power Programs in Asia"

Asia is undergoing remarkable economic development, causing a
sigRificaRt surge iR its demand for eRergy. The population of Asia
is expeeted to contin"e increasing, also underscoring the urgent
Reed for securing a stable suppky of eRergy. At present, each
AsiaR nation is developing a diverse raRge of energy sources in
coordination with its industrial coRditions. In particular,
nuclear power with a less burdeR on the environment, serves the
interests of Asia. Countries already with nuclear power plants in
operation are making v!gorous programs for its further
development, and those without plants considering to introduce it.

Asian nations are expected to play a leading role in
soelo-economic development in the next century. Particular in
recent years, nuclear power development programs in Asia are
expanding, with exteRsive international cooperation.

This session will coRfirm their aspiratioRs aRd expectations for
nuclear power in Asia, illustrating their programs for its further
prornotion aRd introduction. It will also explore possibilities for
cooperation to help enable the programs of the AsiaA couRtries to
make sound and steady progre,ss.

 Chairman:
 KunihikoUematsu TechRicalAdvisor
                    Power Reactor and Nuclear Fuel Development
                    Corp.;
                    Ex-Secretary General
                    Nuclear Energy AgeRcy, OECD

 Panel discussioo
     YuanquaRZhou DireetorGeneral
                         Bureau of International CooperatioR
                         China National Ni2clear Corp.

     Adiwardojo Direetor
                         Nuclear Energy Research Center
                         National Atomic ERergy Agency
                         IRdonesia

     YoshihikoSumi Director&ExecutiveVicePresident
                         KaRsai Electric Power Co., Xnc.

     Joo-Bo gong General Manager
                         N"clear Power GeAeration Dept.
                         Korea Electric Power Corp.
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Ishfaq Ahmad Chairman
Atomic Energy Coii}g}lssio"
Pakistan

Diseassion with the audienee

eeLVNCgEON a2:15-14:15
 at Shirotori Hall, 2st Floor, Bldg. 4, Nagoya Congress Center

 Reillarks by Parliamentary Viee-Minister of XntermatioRal Trade
 and Iitdustry
     KazutakaTsuboi ViceMinisterofInternatioRalTrade
                           and Industry

 Speeial }eeture
    "AdvaRced Technology for Mountaln Climbing"
     Michikolmai Doctor;MountainClimber

tuFxews a3:oe-k:oo
 at Century Hall, Nagoya Congress Center

Latest films on Japan's nuclear research & developir}eRt activities
wtll be presented to those who will not be attendirtg the LuRcheon.

deSESSION 3 14:30-17:30
"FBR Development and Fuel Cycle Policy--Reflections on the Monju
 Accident"

JapaB's basic policy of nuclear fuel recycling--reprocessing speRt
fuel and recycling recovered plutoRium--has been formulated to
ensure the efficient use of resources and the appropriate
maAagement and disposal of radioactive wastes. The policy is
dependent on the further development of fast reactor technology.
The prototype reactor MoRju has been coRstructed based on the
experiences at the experimental reactor "Joyo" for establishing
a eomnerciai technology.

However, a sodium leak in "Monju" last December has brought the
project to a halt until the cause of the accldent is identified.
The lessoR of the "Monju" accideRt will give this sessioR an
oecasion to verify what has so far been achieved in the technology
as a step toward the comnercialization of FBR early in the 21st
century, and discuss tasks for pursuing the recyciing policy.

Also in this session, discussions will be held about how to piirsue
such a large-scaled project while reflecting the views and
opinions of loeal people, the public and experts from various
sectors of seience, which is thought to be necessary to smooth the
way for carrying out the plan over a long time-frame.
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Chairwtan:
MroshiMurata VieeChalrg}an
                   Japan Atomic Industria} Forum

Keyitete
   "How to Continue the R&D of FBR Overcoming the Aftereffects
    of the Secondary Sodiugi Leakage Incident at Monju"
    ShuRsukeKondo Professor
                        University of Tokyo

Paitel diseaissioit
    GrahameSmith DirectorofUKGroup;
                        Head of Sellafield Site
                        Britlsh Nuc}ear Fuel plc

    NikolaiErmakov Head
                        Chief Adm2nistratioR for Development of
                          Nuclear Reactors & Special Nuclear
                          Mants
                        Russian Ministry of Atomic Energy

    MarvinMiller SeniorResearchScientist
                        Dept. of Nuclear Engineering
                        Massachusetts Instltute of Technology
                        U S.A.

    ShunsukeKondo Asabove

    Ryo lkegame Executive Vice President
                        Tokyo Eleetric Power Co., IRc.

    KeijjKobayashi Instructor
                        Research Reactor Institute
                        Kyoto University

CommeRtators
    BertraRdBarre Director
                        Nuclear Reactor DivisioR
                        Coii}missariat a l'ERergie Atomique
                        France

    TadayoshiSuda ExecutiveVicePresident
                        Power Reactor and Nuclear Fue}
                          Development Corp.

    Shinji'Tamura Senior'EditorialWriter
                        The Chunichi Shimbwn

Diseussiox svith the audience
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eeDgfthOGUEwrTEEmaPUBLIC as:oo-2o:oo
 oge N?xclear Epergy DevelopgEgeikt apd Ytlizatio]]
 at ReceptioR Hall, 4th floor, Bldg. 1, Nagoya Congress Ce"ter

Moderator:
Kazuhisa Mori Executive MaRaging Director

Japan Atomic IRdustrial Forum

Besides the conference participants, the public will be invited
through mass media to attend this session.

During the session, aR overview will be given of ali questions and
opinions received from the p"blic oll energy aRd nuclear power.
competent Auclear experts wikl be on hand to give brief responses
to some of the more important questions. Iitdividual questioRs wiU
also be invited from the floor, with an exchaRge of opinions to
follow.

eeSESSION 4 9:OO-12:OO
"Mgh-Level Waste ManagemeRt--Promoting
Building"

R&D and CoRsensus

Nuclear power plays an important role in the supply of electricity
and in eRvlronmental protection. However, management of high-level
radioaetive wastes (HLW) including its disposal is a critical task
confronting all countries tryiRg to promote nuclear power. Fiirther
assuraRces of public understandlng wili be secured if people learn
about the safety of waste disposal. In that respect, such
countries are prepared to make public the results of research oR
waste managemeRt and disposal, and to issue environmental impaet
statemeRts (EISs). They also allow third parties to make and
publicize their assessmeRts, and to open the decision-making
process of siting the facilities. Countries are now working much
harder in this direction thaR they did when their existing ituclear
installations were butlt.

In this session, experiences in France, Sweden, SwitzerlaRd, and
the U.S. will be reviewed, with a discussion of how they should
be evaluated aRd publicized. The achievements of Japanese R&D will
also be explained. These efforts aim eventually to promote
understaRding aRd build a broader coRseRsus among the pmblic.

Chairmait:
Nobuaki Kumagai Professor Emeritus

Osaka Untversity

Lectures
   "Nuclear Waste Management in France:
    MauriceAllegre Chairman
                        National AgeRcy
                          Management
                        France

The Dialogue Resumed"

for Radioactive Wastes
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"Building aRd MaiRtaining a Worklng Public CoRsensus: A
 Neeessary CoRdltion for Sustainable Progress iR High-Level
 Waste Management in the United States"
 SusanWiltshire VicePresident
                     JK Research Associates, Inc.
                     U.S.A.

"A Phased Strategy towards ImplementatioA of a
 Level Waste Repository"
 Kaits lssler PresideRt
                     Natlonal Cooperative for the
                       of Radioactive Waste
                     Swltzerland

Swiss High

9isposal

"The Swedish Programae for Implementation of Deep
Disposal"
Claes Thegerstr6m Director

Deep Repository Divlsion
Swedish Nuclear Fuel & Waste
  CompaRy
Sweden

Geological

ManagemeRt

"Strategies for Geological Disposal of High-level Radioactlve
 Wastes--Overseas Experiences and Japan's Programae"
 AtsuyukiSuzuki Professor
                     Untvers2ty of Tokyo

Comitaent
    Hiroshi Tsuchida Mayor

Aomor1
of Rokkasho-mura
 Prefecture

Diseussioll regith the alldience

< Break >

eeSESSXON
"Nuclear

s a4:oo-k7:oo
Non-proliferation aitd Mutonium"

Last May's decision to extend the Nuclear Non-Proliferation Treaty
(NPT) indefinitely was itot reached unconditionaUy, highlighting
the gap between those interests of nuclear and Ron-nuclear giember
states. After 25 years of the Ruclear monopoly by five nuclear
states, the NPT is Row faced with challeAges iR the dynamic
post-Cold War world. The requirements are heighteRed of the
international society to iimit nuclear weapons with efforts by
nuclear parties with respect to the article 6 of the treaty.

The Comprehensive Nuciear Test Ban Treaty (CTBT) should g}eet a
coRclusion by the end of 1996 and negotiatiolls for the cnt-off
production of fissile materials must start at aA early date.
While, in support of the NPT regime, some positive moves have been
made as demoRstrated by South Africa's reRouncemeRt of nuclear
weapons program, £here are arguments in some corners aboiit £he
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potential of the plntonium use as.this could gelterate the
proliferation of nuclear weapons. It is of crucial importance to
                        future NPT regig}e.                    the                for          thosedeal with

Thls session aims to provide a ratioRale for the peaceful uses of
plutonium and discuss the measures to reinforce the Ruclear
non-proliferatioR regime.

 Chairlif}an:

 DavidRossin FormerPresident
                    American Nuclear Society

 Keynote
    "Plutonium and ProliferatioR: A 1996 Persofial View"
     RichardGarwin MemberofNationalAcademyofScience;
                         IBM Fellow Emeri'tus
                         U.S.A.

 Panel diseussion
     RichardButler tmbassadortotheUnitedNatioRs
                         Australia

     RichardGarwlR Asabove
Ryukichi Imal

JoaquiR Mercado

Mingquan Zhu

Senior Advisor
Japan Atomic IRdustrial Forum,
Professor
Kyorin Unisversity

Director General for the United
  Affairs
Ministry of ForeigR Affairs
Mexico

Professor
Center for AmericaR Studies
Fudan University
China

Inc. ;

Nations

Discussion with the audiellce
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大会準備委員長挨拶

年次大会準備委員長

飯田経夫

　ご臨席の皆様、第29回原産年次大会の開催にあたり、大会準備委員会を代表してご挨

拶を申し上げる機会を得ましたことは、私の深く喜びとするところであります。日本国内

のみならず、国際機関および世界各国から多くの権威者の方々のご参加を得て、本年次大

会をこの、わが国の産業・技術の中枢として発展しつつある名古屋の地で開催する運びと

なりましたことを、この上なく光栄に存じます。

　私たち人類が、生存し、文化的生活を享受していくためには、エネルギーが不可欠であ

ることは申し上げるまでもありません。しかし現実には、エネルギー供給の約9割を占め

ている化石エネルギーは、その資源量に限りがあると同時に、二酸化炭素や、硫黄酸化物、

窒素酸化物を発生する、すなわち、地球環境への影響という観点から、大きな課題を抱え

ています。また、太陽光や風力などの新エネルギーは、長期的な観点から研究開発を進め

ていくことは重要でありますが、経済的、技術的に多くの課題が残されており、近い将来

に大規模なエネルギー源としての役割を期待することは困難な状況にあります。

　このような中で、技術エネルギーである原子力については、エネルギーの安定供給や地

球環境保全の見地から、将来のエネルギー供給において主要な役割を果たしていくことが

期待されていますが、その一方で、昨年12月に起きたもんじゅ事故を契機に、原子力発

電の安全性に対する国民の不安は以前にも増して高まるとともに、放射性廃棄物の安全な

管理など、これから解決されなければならない課題も残されています。

　今大会は、このような状況を踏まえ、原子力がこれらの問題解決にどのように役立つの

か、その道を探りたいという意味で、基調テーマを「エネルギー・環境・技術一原子力は

期待に応えられるのか」としました。本大会では、この開会セッションに続き、3日問に

わたる5つのセッションと「市民との意見交換の会」のもとに、発生以来10年を経過し

たチェルノブイリ事故やもんじゅ事故の問題にも焦点をあて、議論を行うことにしていま

す。

　この開会セッションでは、フランス、オーストラリア、米国、インド、そして日本の代

表から、各国の原子力開発計画、原子力規制の改善や核廃絶への努力、さらには未来にお

ける科学技術と社会との関係などについてのご見解を伺います。

　本日午後のセッション1「チェルノブイリ事故から10年一検証と課題」では、国際原

子力機関、ドイツ、日本の各代表が参加して講演を行います。チェルノブイリ事故が起き

てから、この4月で満10年になります。当時のソ連政府が最初に行った事故の調査では、

0－1－1



その原因は蕊員の規則違反など人腰因であるとされまし燃その後の議で次第に1

ソ連特有の原子炉の設計やメカニズムに安全上の欠陥があることが判ってきました。一方曳；

事故による人々の健康影響は10年を経て次第にデータが蓄積されてはきましたが、その｛

科学的評価・分析はまだ十分ではないようです。このセッションでは、先週ウィーンで開。

催されたチェルノブイリ国際会議をはじめ、専門家による評価会議などの結果について報

告を受け、健康影響についてこれまでに何が判り、何が今後の課題として残っているかに

ついての講演を行い、また事故の原因についても最近の調査結果を明らかにします。

　2日目のセッション2「拡大するアジアの原子力発電開発計画」では、中国、インドネ

シア、韓国、パキスタン、そして日本の各代表が参加してパネル討論を行います。アジア

はめざましい経済発展のさなかにありますが、これにともなってエネルギー需要は急速1ご

増大しています。このため、アジアの各国はそれぞれの国情によって、多様なエネルギー

開発をすすめていますが、環境に与える影響の少ない原子力発電に対して大きな期待が寄

せられています。このセッションでは、各国の原子力発電開発状況と課題について発表が

あり、アジア地域の協力の促進などについて意見交換が行われます。

　同日の午後のセッション3「高速炉の開発とリサイクル路線一もんじゅ事故を踏まえて」

では、英国、ロシア、米国、フランス、そして日本の各代表者が参加してパネル討論を行

います。私たちがこの年次大会のプログラムの構成をほぼ固めようとしていた頃、もんじ

ゅの事故が起き、次第に社会的な関心をよぶようになってきたので、急遽この問題を取り

上げることにしました。原子力開発の関係者は、高速増殖炉の実用化技術を確立しようと

する第一歩での失敗やそれに対する社会的反響を、適切に評価して今後の計画に生かして

行くべきだと考えます。したがって、このセッションでは、もんじゅ事故をも踏まえなが

ら、今後の高速炉開発とリサイクル路線について、批判的な意見をもまじえて討論を行い

ます。

　3日目のセッション4「高レベル廃棄物一研究開発と合意形成へのステップ」では、フ

ランス、米国、スイス、スウェーデン、そして日本の各代表が参加して講演を行います。

原子力開発を進めていく上で、使用済燃料や高レベル放射性廃棄物の管理、処分といった

将来の課題が残されています。わが国では2040年代半ば頃に処分場の操業を開始する

ことが目標とのことですが、この目標にむけてどの様な研究を推進し、どの様な体制をつ

くっていくのか、またこうした活動の状況を公表することなどを通じて、その安全性を国

民に理解してもらうかが重要です。このセッションでは、各国における使用済燃料管理な

どの計画の進展状況へ直面している問題、また、国民理解のあり方などについて講演が行

われます。

　3日目の午後の大会最後のセッション5「核仁拡散体制の充実と課題」では米国、オー

ストラリア、メキシコ、中国、そして日本の各代表が参加してパネル討論を行います。

0－1－2



　ご高承の通り原子力の平和利用は当初から軍事利用の影を背負ってきたわけですが、核

兵器があること自体が・原子力の平和利用に対する一般の理解を妨げてきましたし・平和

利用を通じて・多くの国が核兵器を持つことになるのではないかという誤解が・国際協力

を著しく阻害してきたと思います。昨年5月に国際不拡散体制の中心となっているNPT

条約が無期限延長になりましたが・いまなお解体される核兵器から回収される核物質の管

理など多くの問題が残っています。このためこのセッションでは、プルトニウム平和利用

の正当性の探求と核不拡散体制を強化するための今後の課題などについて討論が行われま

す。

　なお、この大会を機会に、内外の原子力開発関係者と市民との意見交換の会を、4月1

8日（木）の夕方6時からこの4階のレセプションホールで開くことにしています。

　また、この大会をできるだけ開かれたものにするため、一般の方々にも参加をよびかけ、

年次大会そのものにも参加していただいていますので、活発な有意義な討論が行われるこ

とを期待しています。

　最後に、本年次大会における議長、スピーカーをご快諾いただきました大会関係者各位

に厚く御礼申し上げますとともに、本年次大会に参加された国内および海外からの皆様に

感謝の意を表し、今大会が実り多い大会として終わりますように心から念願する次第でご

ざいます。

どうも、ありがとうございました。

　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　以　上
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         ReiRarks by ChairgggaR of the Progran Coggxigaittee
              of the 29th JAIF A!anuaX Confereece

                          Tsuneo Iida
          Professer of InterRational Research Center
                     for Japanese Studles

     Ladies aRd gentlemen, it is my great pleasure to be given
an opportunity to speak on behalf of the Program Committee, in
openiBg the 29th JAIF Annual ConfereBce. I consider it quite aR
honor ehat this Annual ConfereRce is held in this city, Nagoya,
whlch is growing as a center of Japanese industry and technology,
aRd with reaRy au£horities participating in the Conference, no£
only from Japan, but also from abroad as well as international
organizatiops.

     It is obvlous that energy is indispensable for mankind to
live and eBjoy a civUized life. IR reakity, however, fossil
energy resources, which account for about 90% of our energy
supply, have limited reserves, and these fossil resources pose
a serious problem from the viewpoint of effects on the global
environment, because they produce carbon dioxide (C02), sulphur
oxides (SOx), and nitrogen oxides. As for renewable energy
sources, such as solar power and wind power, it is important to
pursue research and deve}opment of them from a long-raRge view.
Hewever, it is rather difficult to expect them to be a major
eRergy source in the near future, because there are still many
ecoRemic and technical problems left to be resolved.

     Under such a situatioR, nuclear power, which is techllology-
oriented eRergy, is expected to play an ig}portant role in the
future energy supply from the viewpoint of a stable energy supply
and the conservatioR of the world enviyonmext. On the other
haAd, in the wake of the accident at Monju last December, there
are growing anxieties among the people over the safety of nuclear
power geHeration. Also, we are faced with other ehallenges to
be solved, such as the safe maRagement of radioactive waste.

After consideration of such circumstances we have choseR the                                          'basic therRe of the Conference, "EBergyeeEnvironmenteeTechnology
--What CaR Nuclear ERergy Do?" in the hope of finding out how
nuclear power vvill help solve these problems. Following this
opening session, the Conference will have five sessions lastlRg
for three days and a "Dialogue with the Public," in which
diseussions will be held, focusing on the accident ae Chemobyl
which occurred ten years ago as well as the las£ year's accident
at Monju.

     During this opening se$sioR, the representatives of France,
Australia, the United States, IRdla, and Japan will speak about
their conntries' nuclear deveiopment programs, the efforts to
improve nuclear regutatioRs and eliminate nuclear weapoRs, and
the relations between science/technology and society in the
future.

     SessioR 1 this afternoon, "Ten Years after CherRobyl--Its
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             iR this April siRce the accidept at Chernobylhave passed
        . The initial study of the accident made by the thenoccurred
soviet Government conc}uded that the accident had been eaused by
huigan factors, such as the operators' violation of rules.
                                                     the                                                         safety                                           revealed                                 graduallyNowever, subsequent studies have
defects in the design and mechanism of Soviet reactors.
Meanwhile, the data on humaR health effects of the accident has
beeR collec£ed for the past decade, but the data does not seem
to have been fully assessed or scientificaUy analyzed. This
session will aiso feature reports on the resu}ts of the
assessraeRt meetings attended by experts, ineluding the
international meeting oit Chernobyl held in Vienna last week. The
experts will speak oR what is known about the health effects and
what should be doRe iB £he future, and also present the receRt
flndings on the accident's causes.

     Session 2 of the second day, "Expanding Nuclear Power
Prograifts in Asia," will have a panel discussioR actended by the
representatives of China, Indonesia, the Republic of Korea,
Pakistan, and Japan. Asian nations are now in the midst of
remarkable ecoRomic growth, with the demaRd for energy rapidly
increasing. For this reason, each nation is developing
dlversified eitergy sources according to their own national
requirements, and nuclear power generation is highly regarded as
a promising energy source because it has fewer adverse effects
on the environment. IR £his sessioR, each Ration wili state the
present status of their nuclear development and any problems they
face. OpinioRs vvill also be exchanged in this session on how to
promote cooperation in the AsiaR Region.

     Session 3 to be held iR the afternoon of the second day,
"FBR Development aRd Fuel Cycle Policy--Reflections on the Monj'u
Accident," wili have a panel discussion, with the representatives
of the United Kingdom, Russia, the UBited States, France aRd
Japan taking part in the discussion. When we were about to
fiRalize the program structure of this annual Conference, the
accident occurred at MoRju, which gradually drew sociai
atter}tioR. Therefore, we imoediately decided to deal with this
issue. 1 think that the persoRs related to nuclear development
should accurately assess the failure as £he first step to
establish FBR technology and its socia} reac£ion, so that such
aR assessment can be utilized in a future plan. For this reason,
we will discuss in this session the future FBR development aRd
fuel cycle policy, sometimes exchanging critical opinioRs, in
eonsideration of £he Monju accident.

     Session 4 oR the third day, "High-Level Waste ManagemeRt--
Promoting R&D and CoRsensus Building," will be at£ended by the
representatives of France, the United States, Switzerland,
Sweden, and JapaR, who will each make a presentation. In
pursuing nuclear development, there are problems yet to be
resolved, including the managemeRt and disposal of speRt fuel and
high levei radioac£ive waste. I understand that japan aims at
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starting the operation of a repository by the middle of the year
2040. IR doiRg so, it is important to make the people understand
what kind of research wi}l be promoted to achieve this goal and
what kind of system wiU be built. It is also essential to
coRvince the people of the safety by communicatiRg the present
state of such activities. In this session, the participants will
speak on how each country is deveioping plaRs to manage spent
fuel, what problems they are facing, and how well the people
understand the problem.

     SessioR 5, "Nuclear NoR-Proliferation and Plutoniug}," is the
last session of this Conference, and will be held iR the
afternoon of the third day. This session will have a panel
discussion featuring the participation of the representatives of
the United States, Australia, Mexico, China, and Japan.

     As you know, peaceful uses of nuclear e"er'gy have beeB
haltnted by the shadow of its military use from the very
beginning. In my opinioR, nuelear weapons' very existence has
prevented the public from uRderstanding the peaceful uses ef
nuclear energy, and the misunderstaAdiRg that peaceful uses may
lead to proliferatioR of nuclear weapons has greatly obstructed
international cooperatioR. In May last year, the
Non-Proliferation Treaty of Nuclear Weapons (NPT), which is the
ceRter of international Ron-proliferation fraii}ework, was exteRded
indefinitely, but many problems are still left to be resolved,
iRcluding the maRagement of nuclear material recovered from
dismantied nuclear weapons. So, in this session, we wiU discuss
the future tasks to ascertain the peaceful uses of plutonium and
enhance the Ruclear non-proliferatlon regime.

     Taking the opport"nity of this aRnual ConfereBce, we are
going to open a "Dia}ogue" between the citizens and the persoils
related to nuclear development botk in Japan and abroad, in this
ReceptioR Hall on the 4th Floor at 6 P.M. April 18 (Thursday).

     Furthermore, to make this agnual CoRference as open as
possible, we are asking the general public to participate in the
Dialogue, as well as iR the ConfereRce sessioRs. I hope we wlll
have lively and meaningful discussions there.

     Lastly, I would like to express my heartfelt thanks to the
session chairmen and the participants who willingly accepted to
be speakers at the Conference. I also would like to express my
appreciate to everyoRe who will take part in this Conference from
Japan aRd abroad, I sincerely hope that this Conference will be
an especially raeaningful and fruitful one.

     Thank you very much for your attentioR.

O-1-6



1脹口十網回瞳遡世慧→くく駁融区溢轄網罫

H一賢く針罠二十斗〕田

（廻）ロ終睡鉗「R遡縣く何縄

くK　蝋　｛藪　鴬　　謹

　二二～唖醤e即下肛門瞳トトR遡附く蔦纏Q｛黎獅蜘二粥榔。

　羅二十兵回蟹慰汁慧→く姻e麩鯉慧総毅9’相埋門如翠閑⊃ト〆沸ロ溢鯉如艘て三子

P5劇禦鞠燭旭。

　緬拙ノ圃e痙《長心輪癒e頓々るue→くく駕～」撫ミv粟掬：3価一）毅｝」掲ぜ殴v羅

ゼρひ⊃総b燭価。

　掬トノ岩畳e｝，e→く姻Q職隈2興鞠樋一幡ノ藩楚O物e％沿二野jme｝，幻如笹・⊃円

b樋＿）4～。

　「寓相’＜照門田繕門門’爵門門翼e聡蘇’釧蕪e下弓刃くロe響子細二〇毅翼ヨ

e麗躍9倒層一）トノ緯。’韻ぐ鞭籍ぶ認毅三四｝」宴・ぶe狸躍如鱒慰～樋悩　米…鋤曜e霊砲

vや心聴む農楚麺心門二“む和学9三下。＿）契る興ノ髄旺凸凹算一鳳一喫魯慧騨廉

型制駄慧寝価ゆ腿：3隠籔R砲諭。トノ聾鮮鋼門下一）槍：3層簑・」塾’回：3慧£§RJ二野

Q膿嵐2熱・R＿）やvり楚麺心層二。掲9禽食）’9賛・ミ辱一e巡驚慧日十1…臼禦慧興む

ゆく懸（∋嶽朕弔胴製Q二丁廼ゆψe和槍ゆQぼ　H齊・ミ袖一巡聴慧嚇⊃13Q簑圃和慧

同曄ミ築一例弔．⊃P踵NrR慧懸ゆ麺長廼v’藩↓～⑩瞳HrR謎迷撫Q刊瞭坦楚蝉憎憎つ。」

弔1髄二三⊃契。

　く蘭ユ（∋一く懸Q嶽※砲門蝦ト蜘↓～ψeQ10るH賛・ミ讐一州癒。毅｝，門門繕砲悩製誕

：3弔｝蝋）和子9悩歩。くP細曜慧・く。ト’灸心H齊ミ等一e冨旺楚潔幽溜慧三野⊃’｝」e

憎憎阜魚園砲£《／cト響痴傘喩ve繋串鞭翼型｝，9燭」4～o静魂～魯楚二四陣渾ノ取

誕知《’瞳NrR掲蟹警溜蹴嘲誕細聴思樋悩農粒二ゆ掲シ翼悩価。⊃灸．⊃ノ日賛ミ等一

駆聴楚轟逝樋和慧癒9悩宰・ミ，．y膿健脳畑慧顯ミ極ゆ1襖影囎9悩極。く「亭…知醜（∋騨嵐

倦蝋e亭♪・へ一紺廼賦～ト篇ト鞭圃e〈「巡e課曝細心悩価v舗昭雑H騰ミ等一e…一

纏簑ノ｝」e平野e心範ぶ私’卸賦畑量e※卸禦9杷bゆ｛瀬｛霞2掲○ト・4蝉圭2欄翻和

櫓ゆ」弔如罎瞳二障～．⊃樋価0

　1樫二三9興＝bゆ樽※e母障H賛ミ紳一（∋→〈鞠誕三三噸簑ノ野儀Q館O購轡e｛皿

迩濫R脚劉翼ト’⊃鄭。毅｝別顧蹄蝋影槍9価価。⑲圃’刃≦＞Qむ蝦姻H縣圃楚日賛ミ

辱一Q溝旺2舶ψ範○職罫襲蘇e握報2鰹遡霊息督9羅ね却弔霧2’職魏紳蝦ゆ醸

勲Q令廼二9聲・ミ等一ぐv趣灘e騨迎脚勲晒るv漁R砲一）聴vトノ慧誕9悩宰ミ。

　題Nr・R慧噛ve圃上2魂3ト嘱回2’朔闘柵1騒弔＿）pe怒扁如囲ぐ毅＿）トリ魂Q悩回る’

※細禦慧興士）ゆ細駄溜縛蟻魯’ミ讐一誰麟くQ婁尽如拠翼桶価細’遮齎㍗嫉姻溢韻」饗二

騒卵R潔鯉慧較」鞭ぶ2細翻廼翅晒℃建）るに礁£ゆて鞠璽下半Q農悩価。購懇二丁

0－2－1



砲園田謁⊃ト’鰻円圃e課幽砲職鞭翼ゆ｝川慧駒鞠悩宰健簑’認毅㊧慧ノ　「瞳NrR簑へ

罫一弊／⊃灸細鰹鎌心融潔課9賛贈一e膿纏飾脚e糊贈！
掲二ゆ証欝m霜e［m騨砲ρd懸黎9颪4ρ螢呼野槍≦〉予価。認毅三田→ぐく下刈。ト〆

灘く和総ゆト3）、ト・e黙思るノく能瞳序・R課鯉Q冨旺慧疸赴》→く前vli筐翻⊃％ゆ掲一）い二

ゆ骨組ノ｝je［厘騨脚髄：る鯉：菱）ノ｝，虞燭和暦。ト’鞠膿～螂鞍子下旺一y圃遜鐙R尼％o短

｝」£下野＿）掴bトノニv｝」幻簑蝉2曲閣影写9輔価。

　」簑＿）や簑心ノ踵門r・R簑へ笥一門縛目蜘ミ四一二子ゆ掲二か蹄鰍簿ミ1覆e野々下や

灸縛義鰍士）＜回心虞縛二・u二・○｝」却9較」認よ～典楚十虫や悠緬脚＿）聴オ）£慧や9悩

宰ぐ。十針橿i2型鞠紬ト申ミ、↑＼やひ錦溢楚湘圃ノ刈9腐む殉一ロバく野冊Q門下只

麩二子→く初引写ムー骨細簑むゆ｝」醗2縛9燭の凡下ノ謡製魯楚UQ融騨灸心悩鰻十三

醤＿）引写赴駒慧櫓9燭宰く。陣覇る製鞠毅蜘§範」磯）慧即e巡幅P刈粕勾鋸蹄報思蝿

ゆ鰹釧n簑レ×口’〃2％OP紺9癒赴心虞ト’初価⊃峠～簑’｝，e十世誕（∋仔細慧％oト’下

階（∋踵図2趣：価ゆ掬価初燭縛蹄尽る昇留⊃トノ鞠燭⊃よ～。⊃灸⊃申e｝」掲楚樋門1謬濫

圭2超v最野宴トノニゆノ刃蜘（、｝」刃楚門門門下・ミ。瞳NrR証野趣遥湘楚蹄踏踵図よ2轟1価

ゆ図引9よ重蹄下思唖9掲℃ニト〆　｝，e輸。よφ蹄繕簑緯賓）寝｝」ゆ｝2幻楚麺5掲シい｝卦u三

門蝦粒子vて野駒総9樋⊃臨い。燭ぜ蹄溢9％ゆ坦喧Q越腿融瀞慧○ニト梶P禦3篠

蹄野口ミ罫心灸2麺。トノ粕悩⊃魂～る’｝，刃く葦2灸簑“ゆ誕蝦楚蟹i罫悩和黒・ヨe鷹細e

輝心性繕簑凹凹P癒9悩価。奪｝川P→〈昼聴》」刃ぜ罫四型2麺。毅→〈謡魚e蹄蝋幻

くド巡狛心思憲朴eス区制二婁心虞ゆτ鞠韻ge箪掲やゆ謡魚刃砲魚むトノ｛三三＄思二

二粒二3v日弔旨癒9悩転。

　瞳トトR野州興一U二・～」下町榊・翼悩価掲’寵ム‘イ・ミ鋒譲翠遡蘇§Q尽魚Q蝋鑓楚磐船

轡型門門P槍9輔価。｝，e誕蝦慧毬価ゆ霞斜懸i課120；3トノ楚理帯蝋二3誕（∋螺図る癒≦〉ノ

1哩ムて・ミ療姦越州綴1§鋼子細慧薮魚夕鞠ゆ弔5ゆ景顧ギP嘩心門トノ興9悩胴簑’習塵恩

魚（∋帽習慧。ニト’1襲（∋園髄砲門ゆ」弔ぜ3知慕e圃2穐ニトゆ圖叡よ壺二丁三三9

燭価◎腐る圃よ2興ニト’慧口○団○針智慧憲魚鑓鰹e懸蘇門門象価ゆ｝，・u如皿門門＿）ト’

匿図る期£心乱P魯9燭価簑’和平ゆ馨～賞）畔v盗駅膣庶e賢蝶如甦ト〆“る圃慧魂つ

回曜ムて・ミ溢姦寒慰蘇§e戴魚脚胴畑上2鰍翼P前ゆ畷甥＿）細圃肚ζe温9i罫心門よ2価ゆ

て覇和総9悩旭◎｝」沿価ゆ日掲慧％ぐP’繊2題序R簑購磐足→く三門弧職脚灸む聴二

冠聲ミ等一P槍ゆ」鱒糊下下3掲簑P鞠ゆQ寛）和槍9燭価。

　掬トノ即攣b髄最e甥Q慧二十日［環思ψぐ⊃愈e11慧牒二丁ゐ篇心く聴超簑艘胸燭

⊃よ～oψ・ミD愈翅初巨姻婁摂粟Q蝋旺ミヨQ顧姻⊃脚下ゆよ～£Q’糊翻饗匿課多く1ト勢ト掲

週晒℃む心門P翼9’擁く町回羅漣簑ψ峯～£P興9悩⊃毅。即下潤む思翠翌翌鐙丑eO

悩私鞠楚藩よ～魯2弔9悩のト嘱yl翻熱脚下9燭⊃訳。｝Je蹄・溢2舞ニト雌鼎3慧⊃トノ

藁；醸巧智下図姻V嚥V’〈鐙題刑nψ槍≦〉悩宰ぐP⊃毅。」灸⊃’｝je蹄せ慧％Oト’認

僧門楚下下顧皐’　1護e較要鵡認毅⑲Q誕9瞳NrR慧釈価ゆ→く柵縛四望e箸亭築ト簑

癒ゆ」弔脚睡二最心切冥悩＿）毅。翻蹄㌍e繍i野州下下e崎麺・」ひも’認凄～魯ψ鄭毅’｝」

0－2－2



e辮紳御繍覇幽幻鰹霜編刈」麺b宴黎9価宰ぐ。刈vぜ襲騨e《竈90二
傾蝉謳e獣Rる壕騰欄9樋価⊃’・」e錦溢魍曝e寵潤岐監課慧聰灸一）P3灸誕

vP麺聴9樋宰ぐ。

　匝燭響腰呉Q狸慶ξ｝坤’田曝砲藩簑岳⊃円懇喫「慰聴蕪紹灸心編初溢毅虞契H齊

ミ箸一e遜潔」e血騨姻血鰯価ゆ顧QP癒9燭価簑ノ｝2Q鳳ρ⇒餌Q竈課如釦£ト樋卵

R慧緬初9〈帥e麺組＄翌R脚課羅駒鞠ゆe灸如躍Q£ト’5ゆ£むP槍9価桐。〈暉

髄甑簑強R」鞭銀霞駅護課2弔9v・ミP鯉緊題Q確二螂寒魎鰹約宰ゆ｝」刃簑定

％9糾くBP斡簑’匝蕾足月Q静○廼鞘§§砲興腰価ゆ契鎗Q羅遡砲翻癩喫9’初・92

楚邸封1霞Q魯々灸心聾緊砲嘩心罵ゆ％ゆ思価ゆ｝測簑蝉思織翻2麺。トノ鞠トノ魯9桶

価。

　蟻羅9楚輪vQ螂くロ’櫨論議簿煮浸虞ト’13ゆ鴇虫簑槍≦〉輔佃◎」灸一y　l餐Q檀々

粛白e鯉懸楢嘩心謡ゆ毅£2慧’譲｛病訴価τ鞠粛々懸垂廉ゆ粟建）令よ重v－y徽く柚歩

ゆ毅£よ2ノ燭↓ぎ蹄溢脚層v価ゆ毅£9璽最脚病£トノ獣・R価ゆ｝」刈簑→〈§P癒≦〉燭価。

申e↓～£思’スー叔一決≦〉’蔭僅麺9’誕ゆ客鞠鰹払込申Q檀蟹簑】博掬農ゆ｝」柚u舷

舷編出詫ミ’直々R掲二燈慧￥e肩齊ミ辱一如鯉ゆ細に；慰坦慧麟必トノ踵HrR趣：遥幽谷

・W《題Q鮫や仏心やA砲塁餐⊃’申Q病妻○ニト功ト繕㌍沸Q髄賦姻牌腫＿）よ～⊥1罫ノ

斑｛喫＿y冊ぶ脚五玉τ鞠館轟12鞠トノニゆQ和楚温血P一）楡○灸。圧到着鑑紹饗P槍ゆ広

幅刃＿）トノ即e露量広義ゆ味9蔓鰻粕灸和語廼二幽静翼燭価。

　｝，Q％・○誕融繕9毅。ト〆椅→くくh劇腐る圃e遡縣・螂題Qモト馨却」ト’課畷＿）○○

総ゆ蝉相圏P題魚価ゆ｝，掲刃」糾逡榔D広縁2［ロ→ぐ騨嵐脚圃遜潔霜塗灸心柚ぶぜ賦

造ζ広く紅e痴話上20二Pψ鰹1虞塁くR婁如法冥トノニゆ亘到遜田富弟君四駅」Pハへ湖心Q麟必需ノ

期軸」躯蝋（∋騒田騨釈蝦ぜ9翼懸二」燭＿）毅。燭ぜ能無慧慧瞳拐r・R証課認女扇e必

誕心知’翠e虫繍Q卿a懸傘容亭一承笥〆ゐ2囑P癒暴＿）㎏二よ～語素ノ琶3躍艇灸・」ひb

鰹需のトノ：3製鰻v｝」弔9」燭＿）よ～。終→く蘇elトー疑聴旬幽々ψ」鰹需二毅禦点語⊃毅

綿颯Q檀々慧較＿y｝je螂脚灸9燭⊃トノ種襯e樋砲榔＿）毅5払込顧二燭極’鄭ぜ畷

灘息9掴9悩＿）峠～簑’b楡蝋隅靭燭＿）よ～趣《圃理Q課比論e吃々’く穫螂Q即懲黒・o

灸心緯台岳・」入廷）’藩Q溢鯉弔掬宰ト’二よ～琴蜘燭魚。～」髄醸1総9簑劫Ob初二燭＿）承～o

0－2－3



      jAIF ChairigRait"s Address
for the 29th JAKF tmxkal ConfereRee

       Takashi Mttkaibo
          Chairman
JapaR Atomic industrial Forum

Ladies aRd gentlemen, welcome to the 29th aRnual coRfereRce of
the Japan Atomic Industrial Foram (JAIF). My name is Takashi
Mukaibo, chairmaR of JAIF. We are heartily grateful for the
participation of so maity people from JapaR and arouRd the wor}d.
Speaking on behalf of my organization, I would like to make
several comii}ents before you today.

At my opeRing speech at iast year's conference, I said that
maRkind faced a litany of problems -- including ethnlc conflicts,
environmental pollutlon, food shortages, and the population
explosion -- aRd that we woutd unfortunately carry those problems
over to the 21st century. I thus exhoyted experts and leaders to
apply their iRsight to the global probleg}s of the future,
exchanging informatioR and cooperating with each other in these
problems' soiution. I especially eigphasized the respoRsibillty
of nuclear power interests in eRsuring an energy supply for the
21st century, as it could serve as the key £o human prosperity
and stabllity. I added that nuclear power was indispensable for
a country like Japan that lacks natural energy resources.

It goes without saying that energy has been oRe of the main
pillars supporting mankiRd's prosperity today. The utilization
of energy has expanded exponentially stace the beginning of this
century, and many wars and conflicts have even beeR started
fighting over the possession aRd allocatioR of energy resources.
We are currentiy blessed by a relatively abuRdant range of
resources, maiRly petroleum, natural gas, and Ruc}ear energy.
However, not only these resources finite in nature, but energy
demand is growing day in and day out. Considering £he future
development of Asia, now the world's center of economic growth,
one painfully realizes the importaRce that an abundant energy
supply will have for the stability of both this region and tha£
of the whol.e world in the coming ceBtury.

Ano£her fact that I woald like to point out is the way that the
extensive use of fossil energy to date has exceeded the earth's
natural ability to cleanse the environment. Every nation en
earth, and particularly the advanced industrialized countries,
has the duty to carry out active measures to prevent
environmental pollution stemming from energy usage, as well as
to transform the s"pply structure to deliver forms of energy that
are easier oit the enviroRment.

Nuclear energy is already playing a majoy role in many countries
as a source of eRergy. In view of the increasiRg demand for
energy vvell tato the 21st century, the importance of
nuclear-generated energy is expected to grow even further, given
that it does not create C02 emissions. As we cannot use
pollution as an argument to stifle the growth of countries stUl
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m the process of ecoRomic developmeRt, we need to remMd
                                         nuclear energy in the                              developingourse}ves of the reasons for
first plaee: "Nuclear energy promises to be a clean source of
eRergy free from the restrictions of lig}i£ed natural resources."
At presen£, wheR our Asian neighbors are boldly rearching toward
the use of nuclear-generated electricity, it is especially
importaRt for us JapaRese to proclaim that goal again, using the
technological knowledge accumulated so far to ensure its
fulfillment through international cooperation.

Nevertheless, the public consensus has failed to accept the fact
that nuclear power is a clean form of eRergy, and we must fuliy
take the blame for that misconceptioR. The accident at Chernobyl
a decade ago has brought the nucleay efforts of g}any countries
to a halt, particularly in Europe, aRd we are far from being free
fyom ehe accident's aftermath. The damage resulting from
ckernobyl -- ever since the time of accident down to the present
-- has been occasioitally reported by the mass media, aRd many
facts have come to light about the causes of the accident. We
still canRot state, l}owever, that the public knows about this.
Nuclear power interests must continue to appeal their case that
such aR accident will never happen again, based on the objective
assessment of the causes of Chemobyl. Moreover, while much
light has been shed oR the impact of the accident on the health
of the local resideRts, there is still investigatory work that
musS be carried out before an understaRding can be reached about
the effects on the human body. It ls essentia} for us now to
objectively relate the facts, distinguishing between the bulk of
facts that have already beeR ascertaiRed and the core of the
remainiRg questions that still require scientific investigation.

UpoR coRsidering the relations between Ruclear power and
eRviroRmeRt, problems remain in carrying out the disposal of
high-level radioactive wastes (HLW). Years of research have been
devoted to this problem, leading to the conclusioR that such
disposal can be done safely. Nevertheless, it has been difficult
for all the countries involved to gain a geReral understanding
abont the siting of geological disposal facilities. Japan is
progressing wlth development aig}ing at the s¢art of comaercial
operation of HLW disposal facilities by the year 2040. We must
expedite a quick conclusion to R&D efforts in this regard, laying
out a clear prospect before the JapaRese public coBcerning the
promise of carrying out HLW disposal safely. Only t}}en will we
be able to make good on our pledge to demonstrate that nuclear
Power is truly aR eRvironment--frieRdly form of energy.

Let ii}e next make a few comments about the sodium leakage accideBt
that occurred duying performance testing at the secoRdary cooling
System in the prototype fast breeder reactor (FBR) Monju last
December, about whieh maRy of you are probably aware. Because of
Monju's crucial role to play in our development of fast breeder
reactors, we had pinned many hopes on its success. For that
yeason alone, the leakage accideBt was quite a shock to us.
Fortunately the accident did Rot cause aity radioactive
contamination, nor did anyone suffer harg}ful radioactive dosages.
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At aRy rate, the accident served agaiR to underscore and
highlight the perception gap about nuclear power between us and
the publie. The PNC officials directly responsible for MoRju's
operation and aU nuclear interests in general must reflect
earnestly on the implications of the accident aRd the lessons to
be learned. There is espeeially room for improvement in the way
that iRfori¥}ation ls disclosed, and we must apply the lessons
learned here to the course of future FBR development.

The realizatioR of FBRs, indeed, is the eiiibodiii}eRt of our goal
of supp}ying "eRergy free from the restriction of limited natural
resources" that I mentioRed at the outset. Nuclear power,
inc±Rding FBR developinent, is now being tested on the questioll
whether it can deliver oit that latent promise. !t is essential
for public and private sectors to work together to pursue fur£her
R&D and devise highly reliable teehnologies to that end.
SimultaReously, too, we must form"late a system that can apply
that technology effectively, while making all efforts to gain the
cenfidence of the people of the natioR.

While technology is often kept under wraps for reasoRs of
eorporate confideRtiality, we ii}ust minimize the number of
confideRtial items to gain the public trust. Furthermore, we
must continuaily strive to maiRtain safety and eliminate the
possibility ef accidents. While I am sure that maRufacturers,
governments aRd related organizations are developing measures
toward that end, it is reaUy our respoRsibility as Ruclear
iRterests to take the initiative in iight of the heavy
respoRsibility we bear to develop Rext-generatioR nuclear power.
Namely, the time has now come for us to regula£e eurselves,
drawing up our own guidelines of information disclosure, and
makiRg decisions after obtaining the opinions of academic
experts. JAIF, as an organization of the people, must be ready
to assume the brunt of such a role.

With that perceptioR in mind, we decided to hold this year's
conference in Nagoya, one of JapaR's main industrial aRd
technological centers. We are lucky to have had Prof. Tsuneo
Zida of the Intemational Research Center for Japanese Studies
serve as the chairman of the program committee for the
cenference. Hailing from the Nagoya area, Prof. Iida is vvell
kRown for his studies of the JapaRese ecoitomy from an
interRatieRal perspective, especially his brilliant analyses of
the characteristics of ipodern society. Thanks to the
participatlon in the committee of both nuclear interests aBd
specialists froE} many fields, including journalisg}, we were able
to discuss isst}es from quite a broad perspective. I would like
to take this oppertunity to thank these people for their
contribntion to the ii}akeup of this year's conference, inciuding
the selection of the theme aRd discussion topics.

In closing, I would like oRce agaiR to thaRk everyone present
£oday in the coRference hall for your participation in theconferexice, and your kind atteRtioR to my speech.
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踵申端麗諜弼国難姻£露罵蜘喫叫！嵐姻e鯉離桑→ぐ鴫野囎ゆ測螂tl陰

φ桶墜諭朝畠輔禦・ミ。

　耳順鴬韓外孫Q志馬ミ、ト地ミ瞳庫領解鯉覆轡錯奏心卜螺十紳鵬罵嬬農萄

輔ザ｝」1§綿繕麹職懸臨）ト〆｝」鵡輔レ騨騰Q題句・R隷鯉腹e蠣燗毒堰嗣e

蝦愈騰馬爵縛縣畠轟鴫農層範高ト鶴怠粥価。

劇寅ぜ　「融麟騒申籟潔鯉締蘇禰麗く駅津《寓。）」e鰹厨麗趣騒串只騨

認（回ぐ戯ぐ）り随羅沸羅綿bゆ懲々縛叔騒・鐙領穏勾ダ鱒為附M一）トノ諭

・く鰹巡姻錦帯鷹勲灘躍濫鼠甑額のトノ編簿幅軸。

　輔騨　「細頚頓e嵐《翻慧題軸露蝋潔」鴬〆摯購Q聾唖R掘姻e鰻羅鞄櫨魂

励宰トる》国レ→く緬無軍陣細滋Oψep癒創鰹篭圏：怨躍鼠鯉響論》嶋爵輔

軸響く釣鰹雪輪》e圏罵蝿瀞罐潔粕鼻〆蝦傘姦怨潔額蜘ゆ測為融驚顔韓輔

や。

　網心ば9Q十網霞r　1十璽忍慧〃　「聴申R｛瀬姻慧認価準串”ノ為轟」農申

整く照臨レ謹男枕鯛網幽蝦獅囎簿戸騨無電1軽駒聴南R｛嶽噸息鞍や・姻態鰻剣躍如

幽燗二鰹節司浬鯉起bグ鰹簑随：司　）》諭灘遡趨鵡蟹薩諭トノニvり幻為翻臨P

や・o

　粥毅〆卜犠卜鯉蟹Pぜ綴幽繧縛潔燦隙麟細轟難騒喝副）ト用層ミ婚一一e鯉嘩

為溜臨縛聴翻司や“》御トノ嶋勝闘幌e潟町繕罵躍罵爵寅〆騒串一R潔鯉e耀

く幻二〇“瞳串・Ri麗課藩躍鼠親身鹸睡タ纂鷹粥“トノ轟櫛輔や。

　りe向上ダリ輿望粋邸司鼠卜犠ト鰹上輿e鱗只管懸脚麟顛鍼ソ睡§申・Re継

酬罎瞠e璽国紳〆卜甑ト鋼賢1輝く魍e継齪鼠鰹轟喫レ畠》り司篠麟臨質囎。輔

蜘。

（壕除雛齢）

　誌博単麟罵冒用）ト’駅戸洪外語畷怨鐵←蠣轟蝋潔e轟轟鰹職螺為認蝦風雅

》」韓鼠稲畠戸鰹博蟻謎罵鞍や蝉趨遜密旨轟罐嶋Q韓翰・纒翠嶺陣取高麗＿）毅。

　粥側》je斑製鴫瞠蕾思騰羅拗轟起「鰹終蠣麟関為軽瞬躍e喫薄e騒颪喝

匝雌」罵鍵。ト〆黙糧ノ酬肝胆縛鰹蝋盤；灘・骨骸皿濫落懸露「酬縫地町君灘噸

瞭穣（⇔』醐←）」徹漁裂櫓世曇e嘱潔脚匝鞘鍼）トノ蕪穀鍵慰期愈嶋編P碑

畠輔価。
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壷繕誕膿ぎ糞義§灘警鎌葬総難繋

繍灘繋繊騰礪遜e灘遡奄灘ね娘1
　輔騨團鐘濫罵翻灘粕畠トるゆ幽く国ぐ曝鯉鞍麺e慧撃・凝慢樽罵。ム嫉

鍾憾縄・困姻《膿ニド締鞭串穀聴翻e鯨燧禰酬淋繕

創の穣（r醐纏馴）為欄P島欄　　　　｝
簸圃描贈勾e櫛騨購Q蝋蠣遜燈羅e灘＠纒尊覇晦塊

事測汐離5軽博覇騒蝋潔e細噸証鞄蝿畠罐愈トノニvり掲為網酪駒総薄幻鞭曝

P碑旧藩価。

（職騒忍）

》」e柳翻転紬轟轟囎騨噸忌。轟ド輔樋ノ糊蝿
劇陣億壽躍姻く縮騨幻のト〆蜘罫製e墨胡翻2蝿畠躍鑑黛e醐盤幻魑領脚曙
　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　ぢooク鰹灘袖捲纒蓉」ト’粥治癒幻却諭ば鰯劇塵e圃遜罎領細に“ト’酵

脚為鱒蘭劇駅購畠輪・騰磁歪勲蔓脚陣’腿e麟
鰹〆羅聴頓砲鼻趨蚕二畳・伽）・彗濾粥や。

　翁島義心11囮塵ダ用絶ミ蔓一・購甥・蘭書　一飯串輯鴬語灘旧懐・翼・磯

囎義向」嶋“欄融榊騨欄融トー凶ト！嵐e耀榊ダ ﾓ
総勲e罫雌繰識齪魍輪藁贈繍2鯉ダ縮矧11覆罵
舶罵ノ樹くく職慣督姻婆癒轡轟蜜U喝梱萄義Φ義噸のトノ齢魯穣鐘幻槌津壌

3毒～製嗣粥や。

鋳措く計図賦：十・甲麗

騒串籟鰹麟：く駕鰹瓢輿鐸融　　騒蟹i欄灘
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JAIF. April ft996

                        fi99g :

A Mglesttggee Rit gk£ geffeege£la Neeebetcff Pffggerfisusfigge

Tke sggk ytasp of maLOX
pt, ts President, Ladies and Gemtlemen,

bet mee fi]rst expTess my pleasure in panicipatin,g to this 29th JAII. ConfkrreAce, here, in

Nageyk., a pleasure which is both personal afld pTofe$sioRal. This fl)clifig airises on th. e

one hgmd from the high standard of professionalism and insight of the piesentations

whieh have gained JAff? its fiatteimg replltati,,oH. Oi} the othei hand, the main }'eason

behnd my pleasure is the oppothinity I have to biing rtris disti. nguished audience up to

date with the latest developments of the nnc}ekr p, rograme of my counny, a program

stroRgly similar to Japan's own, a$ we shall see.

ki l974175, i"n the aftermath of the fu'st oil sbeck the french govermncnt and the

freRch industiy launched a very ambitious electron"clear programme, in order to
sigmificandy reduce the country's dependance upefi imperted energy soill"ees. .From the

start, stti,s prQgram was urinsually fast in pace and comprehensive in scope, with a

strosug lollg-term visioil behind it.

in some 15 yeai's wcre bBilt, and put jnto operatie":

-34 standardized 900 MWe PWR plants,
- 20 standardized 1300 MWe PWR plEggts,

- the Eurodif emichment plaiit, with a capacity in excess of 1O MSWUly,

- the La Hague UP2 reprocessing plant, with. a. aapacity of400tiy,

- the AVM fissi.en product vitrificatioR prototype,

-the Superphenix 1200 MWe FBR,
alld construction of the flew 1600tly repTocessing corllplex was in progress iR La
Haglle.

In l975, the USA geRcrated 200 billion kWh ef R.uclear elecnicity, Japan, 36 billiolt,

ai}d FrEmce a mere l6. By 1990 the US productioR had been tripled, japmi had
M"l{'iptied its nuclear outpllt more than five tiraes, and France, by a factor of 20,

j'Umping from the 8th te the 2nd rEmking nuclear power producer.

lrke vision behiRd this hRge endcayour was that a sttstainabie developmestt ef mu¢leai'

Powef throughellt the world implied exit'acting the full energy content of llranium, by

Pl"tonium recycle. Let us llot forget that l gram ef p}'"tonium hfls the sa.me emeygy

Cerrtent as 1 rnerric ton of oil. This visien. tha£ France shares with Japan, remains
Pegfectly valid today for the Iong tema, to gu2graMtee the satisfactioR of futw(e eneygy

"eeds, while opti,mizing wastes managemer.K
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But dwing those 20 yeags, the vvortd economic landscape'has dramaticaliy altered.

Ilse great Rnclear expectatiens of 197S have fiailed to materialize outside Frar}ce,

Japan, and a feiw other ceuiitries,.a situatioR which.triggered a cellapse of world

urwtum, prices. T.o adapt to this n¢w eRvironrnent France is stow using its nuclear
"tool" in a modifrAed way: instead ofdeploymg Tapidly ]FBRs, the breedin}g capacity of

which is no lenger urgeRtly needed, we fecycle plutonium and its emergy content i,n

PWRs thex$ keepjs.g ortT epsions open for the fu"ire while keeping the stockplle uTider

coxtyel.

in that coBtext, the stamp of indixstrial epefation of the Ceg6ma MOX fu¢1 fabricatior}
plang .MELOX, appears as akey milesteRe ofthe frencl electronuclear programme. It

marks the a¢tual cRpacity ta FTaRce ofp}utoninm recycle on atu}y indusnial scale.

Cgsttregging tke pXExtonivm inve"tcry

Today the ftench n"cleai industry has give" itself the means to valorize the ellergy

petential of plutoniura and te cetttrol its invcntory. 28 of Elecnicit6 de Frafrce, EdF

900 MWe PWR pltmts can techwically be loaded witti 30% oE MOX sllbasserablies,

those subassemblies could be manufactwed using the total matuum output of the
french fabrication plants, and that would be eneugh to recycle. once, all the plutonjum

produced by the whole EdF nucleE£r park. This monopec)?cle strategy has a numbex' of
sigrrificimt advantages :

- resources savings of l4･% in uatural "ranium ax}d i7% in SWUs (fbr an aimual
prod'gction of 400 1 Wh, those savings arne"ftt to i260 tot}s of nali(;,Tal uranium and

i MSWU),
- chrustic reductioii, by a factor close to 7, ofthe qllantity of irradiated spen.t fuel to be

kept in inteim storage, Bnderwater or dry (ofle must reprocess $even spent U02

subassemblies to fecover enoRgh plutonium to manmbctftre one MOX subassera. bly),

- bettef maiiagemen't of ultimate wastes.

This !nonoiecycle strategy, already eompedtive and adequate in a fust phase, prepares

longer term strfftegi.es of multirecycle ef plutoniwn, in Lwns or fa$t ncutroxxs ieactors

anci complete closure of the frkel cycle.

As for today. t6 frerch PWRs are a"theiized for 30% MOX recycle, and 7 reactos$ are

actually leaded with MOX subassercblies. Fmiiermore, requests for autheTizatioza ef

recycle in ].2 additional PWRs are beimg part!y s"bma.itted by EDF to th¢ safk)ty

authority. Inthe near futwe, the Rumb¢r ofPWR plants loaded with MOX could feach
9 in 1996, and 16 in 1998. Being a mllch "youngeT" fuel than enriched U02, MOX
fuel is not yet authorized to feach as high a bun}up :37 instead of 42 M-Wdlkg.

The CEA research aiims at 311owing 'MOX fi;el to reach bam.-up vRlues and
perft}rmances as high as those ofU02 fuel, which will incTease even more the MOX
prefitability.
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To cempiete the picture i,t is importantto mentioll that two experimental camPaigns,

opte in CEA's facility ixi Mar¢oule and the other in the La Hague CogemR ' plang both in

lgg2, have d¢monstrated that inadiated spent MOX fuel can be normally reprbces$ed,
using the stgndard PURLEX process.

valombg plutonium threugh MOX monerecycle appeuts te be an indusni,al solution
both feliable and competitive, one wltich allows to ba]at}ce the pllltonium fiowrates on

the medium term.. Further improvements, cencembg both Teactors and their fuel
cyege, should be made po$sible by the results ef the waD acti.vilies now i,n progress

aleng the foIIowing lines:

- Bumllp increase. As aheady memionea vve vvaAt to reach parity with U02 fuel,

which is jmproving its own performances. incrcasing the fuel use will allow
slgrxificaB.t ecenomic saviugs (all tlte more since tl)ere is no Swu pettalty for higti

bumaap MOX fuel) but it would aise simpl{fy core managemellt by doi",g away with

the "hybrid'` rnanagement jn which U02 subasserablies remai" four cycles in reactor

while MOX subassembly stay oniy tlmee cycles. Studies are based o.n "advmiced"
expeimental subassemblies irradiated in PWRs an,d specific irradiations in CEA's
experirnental reactors.

- improvement of the MOX fabrication process, tn order Rot only to reach higher

b'txtuups b'nt to reduce fabrtcation costs and make spent MOX reprocessing easier when

the tirne is ripe for it. The main ebjective is {o obtain the most hein.ogeneolls

pr'tttonirrm disnibution in the MOX pellets.

- Ia-depth knowledge of MOX core physics, presentiy less wel} modeled than U02
coie's. Those studles aim at increasing the MOX load fract{ott from today's 30% to

50% and up to 100% in the futwe EP.R dii!ropean Piessurized Watei Reactor).
Experknents are carried out in zero-power expetimental lanices, and credit is takell of

the retum ofexperience from MOX spent fuel.

geeyoitd twKOX:CA. P]]g.A

Even mQnorecycle alone wil1 buy tirn,e (one $hould realize that one full cycle takes

frRrn 12 to 15 years te complete) but en the lexxger nm multiiecyele and actuftl clesufe

Cf th¢ fuel cycle imply the use of fast neutroll Teactors (FRs). The nilmber of
Pkitoiriuni recycles jn a Lwn is limited by th.e isotopic degradation of plntQnium with

the b'uild-up of eveR nvtmbered isotop, es. M-ltirecycle also increases pi'oduction of

MiE}or achnides which centri bnte to the radi,otoxicity ef ultimate radieactive wastes.

g)ekversely, FIks h2vve the intrinsic ¢apability to consume degraded plutonium and

IX}cinera.te nimor actinid¢s. Both Phaiix and Superpheiiix censtitute for Franc¢
i･nvalllable tools to implement tke "Knowledge Aequisition Pfogremi" whose results are

iteeded to develop arid qaalify industrial}y selutions to mttItirecycle- The
CeiTesponding research is carried' out in the ftamework of the CAPRA and SPIN

PTOgramS.
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Laimched i.n mid-93, the CA[E'RA program (ruezming Conceptte Amplify Plutonitm
Reduction in Advanced FRs) has-attgactcd a lot of interest 'frem several countTies, and

veiy notably Japau. in a first stage, the feasibility has been demonstrated of a

CAPRA-type 1500 MWe cere using mixed exide fuel assemblies with 40 te 45%
plutonium and coRsuming areund 60 kg Pu pe.r elecnieal TWh- A CAPRA reactor or
tkis knd could, if Reeded later, reverse to a byeeding mode.

in erder to ill"strate th,e potential gdvarttage of mixing PWRs ar}d CAPRAs, let us

ecscsidere 60 GWe park with 8g% PWRs, operfiting at 55 MVYdll<g aRd monorecycling

pintonium in iOO% 'fiviOX cores, and l2% CAIPRAs (ortly one Teactor o"t of g) in

mul.tirectycle mode. Such a park wonid consume all its plutoni,um and need on]y

5050 tons of naimral urmium and 3,3 MSwns to generate 40e TWh peT year!

ReprocessiRg & 'ss)Ykstes itgsposag

As ia as reprocessing is coRcerned, the french imdu$nial tool is nevv mature, as the La'

Hague xeproc¢ssing cemplex operates now at1 Il capacity, and very satisfactorily se.
Let us recall that oRe of the objectives of rep.rocessing is to make easieT the

managem.ent of Bltimate radioactive wastes, bGth from a quali,tative and 'Eom a
quantitati,ve peint o.f view.

Quantitatively, tlie total volurne ef conditiene(l long-lived wastes issued from the

repi'ocessing is aiready, with 1 m3!ten ffM, somewhat smaller than the coiyesponding

volume of spept fuel co: ditio"ed for direct disposal. in the next few years, this

velume will be futher rednced by a factof 2 owing to the fo11owing improvements :

- suppression of the bitumeit collditioning ofliq"i,d efftuellts,

- high-pressRre cosnpaction of h.ulls and end-pieces,

- relaxatioR of the sodium content Iimit in glasses.

Q"alitatively, reprecessing allows for the separatioll of eac.h cRtegory of ultimate

wastes in order to eptimize their manageruent : vinification fbf the fission products,

sp¢cific conctitiorring or transmatation for the minor actinidcs, st}bstrdrace disposal for
low Ievel wastes, etc.

R&D en high activity leAg-lived vvastes management is canied out in the frarnevvork of

ft Law enacted by the french parliament in december 1991- Accofding to this law, the

parliameRt will de¢ide upon the proper method of disposal at the elld of a IS year'
period during which R.&D vvilr be canied out along three 1ines i

- separation and traRsmutatjon of long-liyed wastes,

- deep geoiogical disposal (tlris line includes bB",ding atid operanng undergiJound
laboratories, the sites ofwhich should be selected tlris yeaf),

- waste conditio#ing and loRg term smface storage.
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studies xxow is.i progress have aireadY shown that fteptmeiEwn separadon couid be nivial,

but to propeyly separate americiniT} and curium new selvants would be xxeeded.
Experircenul studies oftrartsmxtation. are E[lso cagied out ixL thefinal and fast neutrons

reacSex$, Siloe,            Os.nis, Phenix and Superphenix.

Foe"ssing on minor acmidies should not hide the fact that the main source of
radioeexicity in irradiated spent fuel elements i$, indeed, plnto"ium The reproces$ixig--

xeeycle suategy which aims at consuming plutoptum while producipg elecnicity offers

thegefofe imporwtnt benefits toward the protection ef the enviromxent.

simiXarly co.ng'amption arid isotopic degradation of weapon-grade plutonium reoovered

frept weapoxx dismantling, while predncing elecnicity as MOX ftte!, offers sigtrificant

benefus in tem}s ofllolhproliferRtieR.

Both these benefits - environrnental pxotection aRd nell-proliferation - add 'ap to what

is the main purpose of the reprocessing-recycle strategy, namely the possibility of

"$illg the vvho}e iiranium uresour¢es and Rot oniy 23S uranium. That is why the fast
ncgtrons reactor technology has beeR developed, and notably by Franee and Japan, tvvo

ceuntries which believe that xxuclear energy is irnpomnt for their long-tcrm energy

supply. As a matter of facg if used in its totality, uranium can supply matrkitid with

ceRturies of cheap, safe and abundEmt encrgy, vvithout release of greenhouse gases.

Nuel¢aJr has its part to play in a sustainable ener.gy system, an,d a s?gstaij?able nucleaf
developsnent implies plutonium recycle.
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The tvvo great challeRge$ faced by the comrnuBity of nations during the fifty

years since the end of the Second World War have been those of the atom
and development.

Egch have their ovvn separate characterlstics and political irnperailves but

the solutions to the probiems they pose are related. They also share the
ieature that they each directly affect the prospects of global peace and
$ecurity.

The need to address "the awful arithmetic of the atomic bomb"i was
recogni$ed immediately following the end of the Second World War but first
attempt$ at international control of atomic energy failed as the Cold War and
the nuclear arms race $tarted. It took almost half ofthe era of nuclear

weapon$, 20-23 years, before the lnternational Atomic Energy Agency was
e$tablished and the Nuclear Non-Proliferation Treaty was formulated.

The $tatute of the IAEA addressed a ceRtral connection between the atom
and developrnent, insisting that it must not be the case that wherever nuclear
energy is used for peaceful purposes it vvould be iBevitable that the military

use$ of that energy and technology would $pread. it ai$o gave expression to
the notion ofthe right of all $tates tO enjoythe beneflts ofthe peaceful uses

of nuclear energy and science.

1"he NPT, very specifically, sought to prevent the posse$$ion of Ruclear

weapon$ from spreading beyond those states which, by January a967, had
coRcluded a nucleartreaty and it en$hrined the major political and legal

commitrnent by those states to nuclear disarmament. The NPT establi$hed
the norm that no, state should possess nuclear weapons. Echoing the
statute of IAEA, NPT al$o pledged the benefits of nuclear energy and
science to all states, particularly developing couRtries.

These two events, oM 957 and G968, cons{itute the major responses of the
lniternational community in the po$t Second Worid Warlpost coionial period
to the･problems of the atom and to major issues of deveioprr}ent, ipcluding
the $pecific relationship which wa$ perceived to exist both practically and

politically between the atom and development.

1 President Eisenhower: United Nations GeRerai Assembly, 8 Decerr}berS9S3.
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ln very rnaRy re$pect$, these agreements and bargain$ ofthe first half ofthe
era oi the atom have served the international comrnunity well. But, it is now
clear that their deficiencies, particularly with respect to nuclear disarrriameRt

and in the face of a developing world very differeRt from that of only fifteen

years ago, poiRt to the need for a new nuclear compact. The development of
such a compact has been made pos$ible by the end of the Cold War. It has
been rnade necessary by the globalisation of techRology and the factthat
the need for development has increasect Rot dimini$hect.

It was in response to both this opportunity and need that the Australian

Government, late last year, formed the Canberra Commission on the
Elirrtination of Nuclear Weapons.

The Commission will complete its'report iR August 1996. It will cevertwo
rnain question$: whMuawe must now move to eliminate nuclear weapons and

b canthisbedone$afely.

On the question of ww, the Cornmission wlli seek tc demonstrate that:

nuclear weapon$ offer no credible solutioR {o any security problem o{her
than deterring their use, any use oi them would cause problems Iargerthan
they could conceivably solve, it has been by good fortune ratherthan solely

by good maRagement that we have not experienced a nuclear weapons-
based catastrophe, like any weapons of mass destruction they are rnorally

insupportable, their manufacture causes $lgRificant environmental damage
and i$ fantastically expensive, perhaps above all, their existence ultimately

doom$ attempt$ to re$train nuclearweapons proliferation becau$e ofthe
innertruth that so long as any $tate possesses them others, state and/or
non･-state actors, will seekto acquire them.

On the question of ma, the Commission will outline the steps which can be
taken towards the eliraination of nuclear weapons and the prevention of their
proliferation. The Commission is determined ito recornmend realistic s{ep$
vvhich take full account of the need:to rriaintain stability while Ruclear

disarmament proceeds, to address the particular concerRs of $tate$ and
regions in vvhich the political pressures tovvards proliferation are $trong, to

prevent break-out and nuclearterrcrisrn, anct to develop poiitlcal and other

co-operative stracture$ for the management of security in a nuclear weapon
free vvorld (NWFW). R will also be central to the success of such a world that

it responds positively to development and economic needs, includi"g
through the peaceiul use of nuclear science and technology.

A central determinant of whetherstates will agree to act tovvards the
eliminatlon of nuclear weapon$, in addltlon to the necessary conditlon of
their acceptiBg the why argumeRts, is that they are abie to envi$age a

common, co-operative political commitment to that end. This means that, in
addition to the necessary steps such as; CTBT, cut-off, START lll, nuclear

disarmament negotiations involving all relevant state$, global measure$
against break-out, and a strengthened IAEA, it will be nece$sary that there
be a raajor politlcal agreer¥3eBt, a Revv nuclear compact that: enshrines the

commitrnenito a NWFW, and designate$ the steps, including those just
mentioned and whatever others prove nece$sary, which when taken will
constitute the architecture ofthat vvorld.

O-5-2



The indefinite extension of NPT can be seen as a vltal foundation for a nevv
cornpact, provided the pclitical conditions under which that exteRsion vvas

agreect are correctiy understood.

That po$t Second World Warlpost coloRial response to the challenges of the
atom and development must Row be expancted into the post-Cold
war/globalised world response -to en$ure thaRhe 21st ceBtury becomes a
world wi$hout nuclear vveapons and in which ecoRomic and development
is$ue$ are seriously addressed.
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Tyvo events, both of which occurred in AugusM 945, uniquely shaped the
world in which vve have lived forthe past fifty years. Atomic bomb$ were

used at Hiroshima and Nagasaki and Mahatma Gandhi was released from
jail aBd, shortly thereafter, vvas received at the Viceroy's mansion in Delhi.

These events signalled the end of the Second World War and the end of the
age of coionlalism.

Neither of the$e events had a direct relationship. They had their separate
characteri$tics and were driven by their own political imperatives. But,

togetherthey deiined the central challenges ofthe second half ofthe 20th
Century -the atom and developrnent. They also share the reality that the

solutions we have sought and must continue to seek to the problems posed
by the atom and developmeRt directly affect the prospects of global peace
and security.

As the Second World Warwas drawing to iis end, the comrnunity of nations
meeting at San Francisco, designed the rules and structure ofthe nevv
world. The Charter of the United Nations has proven, in many ways, to have
been a gifted aRd astonishingly far-sighted, iRdeed prophetic, docurnent. tt
en$hrine$ the right of all peoples to $eK-ctetermination, thu$ recogni$ing the

justice and inevitability of decoloni$ation, but it vvas, of necessity, a pre-

atomic age document. Novvhere doe$ it meRtioR atomic weapons, yet within
a breathtakiRgly $hort tirne the problem of the atom and then the onset of the

Cold War and the nuclear arms race, was to confront its operation and visioR

mas$ively.

The first re$olutioR of the GeReral AsserRbly addressed nuclear
disarmament. IR 1946 the United States proposed, in the Baruch plan,
international control oi nuclear weapons. Thi$ was rejected. Seven year$
later, aimost twenty year$ into the nuclear age, President Eisenhower
delivered his "Atorn$ for Peace" $peech at the General Assembly in which he
proposed that what he called "the awful arithmetic of the atomic bomb"i

should be addressed through intemational co-operation on the regulation of
atomic energy. His proposal succeeded because he added to control the
crucial element of development.

The result was the opening, in a954, of the Conference on the Statute of the
lnternational Atomic Energy Agency. That Statute entered into forc$ in 1957

and IAEA was born.

Where all previous attempts by the international community to forge co-
operation in addressing the problem of the atom had failed, this enterprise

was succe$sful, fortwo main reasonsrthe United States monopoly on the

1 President Eisenhower: Vnited Nations General Assernbly, 8 Decernbera953.
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posse$.sion of nuclear vveapon$ had been broken and, the IAffA idea
recogni$ed the central connection between the atom aRd development.

The fir$t of these reasons set up a problem which would need to be
addre$sed and remains with us today -the proliferation of nuclear weapons.

The $econd savv the developme"t, in ths Statute of IAEA and elsewhere, of
elemental recognition that denial of technology i$ a doomed policy,
e$pecially in the decolonised world which had emerged. What was clearly
a$serted however was the conviction that it must not be the case that

wherever nuclear energy is used peaceful purposes it would be inevitable
that the military uses of that energy and technology would spread. It was of
cruciai importance that the Statute gave expression to the notion of the right

of all states to enjoy the benefits of the peacefui uses of nuclear energy and

scjence. So again, the atom and development were jojned.

In certain measure this evolution in internationalthinking and codlficatlon

began to fUI {he empty space in the Charter of the United NatioRs. But, the

$ilence of the Charter oR the subject of nuclear weapons was growing
louder as the pos$ession of those weapons spread and the prospect of the
ernergeBce of $orne 20 nuclear weapons $tates became real.

Taking up an lrish proposal, the international community begaR and then
ccncluded in a968, the negotiation of the Treaty cn the Non-Proliferation of

Nuclear Weapons.

With its provisions on non-acquisition of nuclear vveapons and its pledge of

good fajth pegotjations on nuclear disarrnarnent, NPT established the
political and legal norm that no state should possess nuclear weapons.
Thus, NPT finally filled the space that had been left in the Charter of the

United Nations. It is the multilateral treaty with the largest number of

adherents and last year, haviRg completed its firs$ 25 years, it was extended
inctgfinitely.

The $tatute of the IAEA and the NPT constitute the major responses ofthe
international community in the post-Second World Warlpost-colonial period
to the problerns of the atom and to major issues of development, including
the specific relationship which was perceived to exist both practicRlly and

politically between the atom and development.

In very many respects, these agreements anct bargains of the first half of the

era of the atom have served the international community vvell. But, Ms novv
clear that their deficiencies, partjcularly with respect io nuclear disarmament

and in the face of a developing worlct very diiferent from that of oniy fifteen

years ago, let alone that of4945, point to the need fora new nuclear

compact.

The development of such a cornpact has been rnade possible by the end of
the Cold War. It has been made necessary by the globali$ation of
technology and the fact that the need for development, including energy
ctevelopment, has increased not dlminished.
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k was in response to both thi$ opportunity, a window which is clearly open
but may not remaiR so indefinitely and this need, the size of vvhich is

unprecedented, that the Australian Governrnent, late Iast year, formed the
Canberra Comrni$sion on the Elimination of Nuclear Weapons.
The Comrnission is made up of seventeen members drawn from around the
world and each with a particular expertise in nuclear weapons, ranging from
the raanagement of those weapons to decades of $triving towards their
elirnination. While the Cornmission was established by the Australian
GovemmeRt it is independent. It will be open to all, including the Australiap

Government, to decide upon their attitude towards the report of the

Commission, vvhich will be completed by Augu$t 1996. The report wiU be
made available publjciy.

The Commission held its first meeting, in Canberra, in January this year. At
that meeting it agreed to ithe basic approach it would take and to an outline
and structure of its report. Since that time work has proceeded on
developing the report. The Cornmission vvill meet forthe $econd time in Nevv
York towards the end of thi$ month.

At its first meeting a number of basic agreements were reached arnoBgst
Commissioners.I will mention one of them straight away.

Follovving exteRsive discussion and taking into account those points of vievv

which argue that while the number of nuclear weapons in existence should
be drastically reduced, it would Beither be possible norsafe to reduce that

numberto zero, the Commission iormed the view that the goal rnu$t be zero
and that ii would coRduct its work in pursuit of that goal. I will return to this

point again shortly.

While it would be vvrong to sirriplify what we may expect from the report of

the Canberra Commission, not least because the issues it will cover are
cornplex, jt does Rot rtin the risk of simplification to state that the report of the

Cor"mission vvill cover tvvo rnaln questions: wu we must Row proceed to
eliminate nuclear weapons, and how this can be done safely. At its first

meeting the Commission unanimously and strongly held the view that the
why arguments vvere crucial. This was more than a question of rnere logic.
What was very much ln the mind of Cornmissioners was thelr recognition,
based on long experience, that all of the central actors -those who manage
national security and weapon$ systems, those who form policies and
opinions, and members of the concerned public - deserve respect. They
could not be expected to contemplate zero nuclear weapons, let alone take
any action towards that end within their own sphere of influence, unle$s they

were convinced that such action was right and would improve the situation
for which they are responsibie and in which they have a fundamental
interest.

lt would be premature to state Row, in any detailed vvay, how the
Commission will tackle this crucial, determining task, that is, of proving the

case for why. But, in general term$, l believe that amongst the realities the

Commission will seek to demoRstrate are that: nuclear weapons offer no
credible solution to any security problem, otherthan deterring their use by

others; any use of them would cause problerns largerthaR those they could
coRceivably solve; it has been by fortune ratherthaR solely as the result of
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gooct rnaRagernent that we have not experienced a nuclear weapons-based
catastrophe; like any weapons of mass destruction they are morally
in$upportable; their manufacture cause$ signMcant environmental darr}age
and i$ fantastically expensive; perhaps above ali,                                        their existence uitimately
doorn$ attempt$ to restrain nuclear weapon$ proliferation because of the
innertrvth that $o long as any $tate posse$$e$ nuclear weapons other$,
sitate ewctlor non-state actors, will $eek to acquire them.

i$aid earlierlwould return to the Commi$sion'$ reasons for commitment to
zere. These are those reason$.

A few rnorr}ents agolmade brief reference to the history ofthe international

community's attempts to manage the atom both as such and in its
relationship to development. In parallel with that history has been the history

of the development of nuclear weapon$, from the evidently crude devices
u$ed at Miroshima and Nagasaki down to the arnazing array of nuclear
weapon$ and their as$ociated delivery system$ which were the offspring of
the nuclear arms race.

There are some aspects of the history of nuclear weapons development
which, wlth hlndsight, we are novv able to reflect upon. Arnong these are the
following:

. thedevelopmeBtofRuclearweapon$,fromthebegiRning,hasbeena
$erles of unintended consequences. For exarr}ple, the devejopment of the
atomic bomb wa$ begun in respon$e to Nazi GerrRany's bomb program but
never used against Germany. It vva$ used instead in Japan and, among
rr}any other r:3iscalculations, agaiB$t a background of vvhat we now kRovv that

those regarding the predictioRs ofthe harm that would orwould Rot be done
by radiation were $eriously inadequate;

. theprogressofthenucleararmsracehadnolinear,rationalpattern.It
was marked by action and reactiop which rneant that qualitatively, in terrris of

the weapons anct made and, quantitatively in terms of the huge numbers
produced, the outcomes were Rot vvhat an overall rational plan vvould have
cte$cribed;

s

. itsurelyi$truethatifthequestionhadbeenaskedin,say,1955or
1965 or 1975, "do we have enough nuclear vveapoRs?", the sensible answer
would have been in the affirmative. Yet the race went on and the numbers
and type$ increased;

. asaireadyrnentioned,andperhapsaboveall,wecameto
understand the iRner rriechanism of proliferatlon -that it is simply irnpossible

to draw, forever, a line on one side of which is those who have nuclear
weapons and on the other side of which is those who do not.

iwant it to be clear, ldo not expect the Comrnis$ion to be di$paraging of

those who have sought {o rnanage the age of nuclear vveapoRs or
neeciles$ly scornful of the ratjonales on the basis of which they have done
their work. The rationale$ were not, at their given time, empty of rneaning.

But when the $ignificance of nuclear weapon$ and the way in which they
evolved i$ considered in depth, it surely is true that the point at which we
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found ourselves a few years ago, at the height ofthe Cold War, where
several Rew warheads were being made each vveek aRd the overall
number, if we were everto really know it, was clearly in excess of 60,OOO;
this 50 years of uniptended consequence$ can be seeR to be history's
greate$t accident.

The Commis$ion will al$o recogni$e the very considerable steps that have
been taken overthe years aRd particularly since the end ofthe Cold War,
directed $pecifically at reducing the danger of nuclear vveapons. The fact i$

the list oftreaties is not short whether with respect to nucleartesting,

prevention of accidents and communications between the nuclear vveapons
states and nuclear disarmament. On the latter, the number of some 60,OOO is
now able to be revised to some 40,OOe and if all extant agreernents are
irnplemented in full, in particular START ll, then the number of nuclear

weapons Ieft vvill be a fifth of what existed in the past. This growth oi resolve

on the part of the major nuclear weapon$ states mu$t be recogni$ed.

On the second major que$tion, the question of !h}gthL, the Commission will be

deeply challenged. The world is fairly awash with plan$ and proposals for
the elimination of nuclear weapons. Their quality varies greatly ranging from
the modest to the utopian.Ithink it is fairto predict that the CommissioB will

act, at ail times, on the a$surnption that the possibility of states moving

towards the elimination of nuclear weapons will be determined by their
judgement of whetherthe task ls practicable but, above all, whether lt can be

carried out securely.

Forthese rea$ons, the Commission is certain to recomrneRd realistic steps
vvhich take account of the need to: maintain stability while nuclear

disarrnament prcceed$; acidress the partlcular coBcerns of state$ anci
regions in which the political pressure$ towards proliferation are strong;

prevent break-out and nuclear terrorism; and, develop political and other
co-operative structures forthe rriaBagement of security in a Ruclear

weapons-free world (NWFW.).

In addition,1think vve can expect the Cornmission to take full account of

another reaMy, narriely that it vvill be ceRtral to the success of such a world

that it includes agreements and structures which wilKacilitate development
and economic needs, including through ithe peaceful use of nuclear science
and technology.

Perhaps the major display of the realism and determination of the
Commission will be their recognition that even if states can broadly $ee the

point ofthe why argurrieRts aRd can feel relative security in the answers
advanced to the questions of how, they will still need something more -- the
additionaKundarnental political will, the impetus, to do i{-to move towards
the elimiRation of nuclear vveapons, as indeed they have all prornised to do.
This additional political ingredient is, to use an appropriate word in a nuclear
contexi, critical.

ln my per$onal view, it may be possible to achieve this through the

formulation of the new nuclearcompact lhave already referred to. This
would be a stated political under$tanding, at a high level, that the meaning
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and purpo$e of certain specific actMties undertaken in a common, co-
operative effort, is to create a NWFW.

The coraponents of such a compact are largely already known but they need
to be characterised as the component$ of a Iarger, agreed, political goal.

They include: CTBT, a cut-off convention, START lll under vvhich the START
ll limits would then be extended down to zero: three nuclear stockpile
reduction processes by; the Unitect States and the Russian Federation, ali

nuclear weapon state$ and, the thre$hold and undeclared states; the
development of global rneasures against break-out and nuclear terrorism;
and a strengthened IAEA.

Measures such as these rnay not be the only measures required. Others
may be able to be designed and others may prove to be necessary as the
work tovvards a NWFW proceeds. But the mea$ures that are able to be
described aRd those that are then added as the work proceeds shouid be
$een as constituting, as a whole, the mean$ through which we build the
architecture aRd the fact of a NWFW.

A new nuclear corripact would also add the critical political dimension. If all

$tatesweretocommitthemselvesanewtothecommongoalofaworld '･
vvithout Ruclear vveapons and give their $upport to a given Iist of actlons,

they vvill not oRIy greatly increase the chances of success within the

indMdual negotjations on the component parts oi a NWFW but would
ensure that the underlying momentum is malntained and the indispensable
$ense of security protected.

In one sense, the international community has already taken a step towards
the development of a new nuclear compact, that is, in its decision to extend
NPT indefinitely. That action put beyond doubt the determinaitioR of the vvorld

community to rriaintain the norrn thait no state should possess nuclear

weapon$ and to try to keep its promise of the elimination of nuclear
vveapons. This is the widely supported interpretation of the political

conditions under which the indefinite extension of NPT was agreed to.

The continuation of Chinese nuclear eesting and the resumption for$ome
$eveR months of French nuclear lesting, jus{ifiably, caused vvidespread
$cepticism about what happened at the NPT Review and Extension
Conference. The depth of those feelings was expressed by the General
Assembly ofthe United Nations, five menth$ ago, vvhen it adopted by an
overwhelmlng majority, a simple resolution sponsored by Ausitralia and
Japan, arnong 40 others, calling for an immectiate end to all nucleartesting.

But, there can be no doubt, the fact that the NPT is novv permaneBt can
become the first foundation stone of a new nuclear compact.

The second $uch fouRdation.stone should be a CTBT this year. The
negotiations in Geneva are at a crucial $tage. But, vvlth effort and political

persua$ion, not least by persons attending thi$ forum, we should be able to

$ee a text ofthe Treaty submitted to the General Assembly in Septernber.
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The same applies to the IAEA's current effort to create a strengthened
safeguards system in orderto provide an effective verification regime into

the 21st century.

At the end of the Second World War, the end of the colonial period, the

international community designed respon$es to the challenges of the atom
and development which were the best that could be achieved underthe
increasingly threateRing circumstances of the Cold War and the Ruclear

arms race.

What is now required is the response demanded by the end of the Cold War
and the emergence of a truly globalised world.

That response rriust include the deepest possible recognition that nuclear

weapons are unacceptably dangerous to all and the only safe course is to
eliminate them. The task of carrying out such elimination is difficult but not

impossible. It is in fact smaller in scale and complexity than what the

international community has agreed to in the iield of the chemical industry

and chemical weapons.

If thi$ is to be achieved we vvill need, iR addition to conviction about its

importance and coBfidence in its fea$ibiliiy, a nevv level of political

commitment to carrying it out. That cornmitment orcompact and the
measures that would be taken in fulfilment of it should ensure that in the 21st

century the world will become free of nuclear weapons and a world in which
the most truly corripelling of human coBcerns -those of economic and social

development - are seriously addressed.

We would also have reversed histoty's greate$t accident.

It is my hope ihat the Canberra Commission will be able to contribute to
these objectives.
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NUCLEAR REGULATION: THE CHALLENGES OF CHANGE

                                  BY

                   DR. SHIRLEY ANN JACKSON, eHAIRMAN

                  U.S. NUCLEAR REGULATORY COMMISSION

                              BEFORE THE

                    JAPAN ATOMIC INDUS-l'RIAL FORUM

                            NAGOYA, JAPAN

                           APRIL 17, !996

INTRODUCTION

Oh-Ha-Yo Go-Zefi-Mas

Good morning. It is a privilege to have this opportunity to a( vJs the

aRnual meeting of the Japan Atomic Industrial Forum (JAIF). I would

like to use this occasion to discuss the chaUenges which nuclear

regulators face as a result of a variety of changes. The future of

Ruc]ear regulation, and indeed of nuclear powe.r as an energy source,

wtll depend on our ability to meet these challenges effectively.

In the Vnited States, change is belng driven by sometimes conflicting

pressures in foEr areas: (1) economic constraiRts and the treestructuring

o{r the electricity industry; (2) the changing role of governraent, in

respoRse to evolving public concerns; (3) the maturing of the nuclear
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industry; and (4) technological innovations. All four factors have

major implicatjons for nuclear regulation.

The United States is not unique in this respect. To varying degrees,

other countries are facing similar challenges. These efforts are often

hampered by resource constraints, complicated by changiRg perceptioRs of

the appropriate limits of regulatory authority, both insjde and outside

of governmeRt; aRd challenged by the need to stay abreast of

technologica] advances. Although the precise character of the response

to these challeRges may differ between couRtries, the objectives are

]argely the same everywhere: (!) lmprovemeRt fin the already high levels

of safety in the peaceful uses of nuclear energy; (2) improved nuclear

power plant operating performaRce (which has the incidental effect of

irnproving economic performance); and (3) better public understanding of

the basis for the regulators' confidence that, with proper regulation,

nucleay' energy can play a part in the economlc and social developrneRt of'

nabi oRs.

The common thread running through these issues is change. Governraents,

like jndividuals, sometimes feel most comfortable clinging to the status

quo, even as circumstances shift around them. In the nuclear area, thjs

is a luxury we cannot afford. Ignoring change can compromise publtc

health and safety. If a nuclear plant is badly designed, or poorly

operated, or inadequately regulated, reraedjal action must be takeR.

Safety upgrades, power reductjons, or even shutdown aRd decommissfionjng
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raust be consSdered --- even in the face of power shortages, human and

fi#ancial resource constraints, and political obstacles.

At the same time, change for the sake of chaRge is by no meaRs

desirab?e. IXIIewing change to drive our decision-making in a haphazard

and premature manner cou]d be as dangerous as an overly rigid refusal to

ccfttemp]ate doing things differently. Vnnecessary alterations iR

designs, or modifications or backfits ordered in haste, without a proper

uRderstanding of their long-range impact, can erode safety raaher thaR

increasiRg it.

In the end, the oRly acceptable approach is "managing chaRge," by means

accepting that change is inevitable and focusing our efforts on best

defining and iraplemeRting ]ong--term, well thought-out approaches to

doing so. This w"l tax our human and infrastructural resources. It

wil1 require both visioR and po]itical wil]. Kowever, I ara convinced

that "maRaged change" will have the best chance of maintaining nuciear

power as a viable energy alternative, supported by a public which

believes that its essential health and saiety concerRs are taken into

account.

jUst before ]eaving the United States to come to Japan, I addressed the

eighth anRua] Nuclear Regulatory Commission (NRC) Regulatory Inforrnation

Conference - a major event on our nuclear safety calendar. The overall

theme this year focused on enhancing and promoting a better
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understanding of future trends for improving nuclear safety. The topics

were, in microcosm, a mirror of the four chaHenges I outlined above.

Economic constraints were addressed in the sessjon on competition,

utility restructuring, mergers, and NRC Hcensing activities. The

changing role of government was reflected in the four sessions oR NRC-

licensee interface and communications. The bread fissue of regulatjng a

maturing industry was addressed in multiple sessions on updates to the

rules on decommissioning, maintenance, license renewal aRd shutdown.

Finally, technologjcal change was the subject of sessions on such areas

as the increased use of probabilistic rjsk assessments, advanced studies

of reactor vessel aging, and even electronic information exchange.

AsinallprevjousNRCRegulatoryInformationConferences,the .

discussjons were enhanced by various perspectives from the audience,

which included representatives not on]y from the U.S. nuclear industry

and utilities, but from almost all countries wjth nuclear power

programs. Thjs js ample confirmation that the developraent and

regulation of nuc]ear power, while a national choice and soverejgn

responsibility, has significant international dimens'ions. Decisions on

nuc]ear power issues in one country can affect nuclear prograras of other

countries as well, for good or iH. We need to learn from one another,

and benefit from one another's technological and governraental expertise

and experience.
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I would like now to dlscuss in greater detail how we might approach each

of the four areas of change I have outlined.

patlMEN ION OF CHANGE

Economic Chan e

Farst, let me address sorae economic djmensjons of change.

The U.S. electric utility industry is currently facing challeRges that

wiY inevitably change its business practices in fundamental ways. At

present, the industry is restructuring in an effort to become more

corapetitive, to ]ower electric rates to consumers, and te respond to

Federal and state regulatory initiatives. `l"he implicatioRs of' these

challenges te U.S. utilities and to the NRC are not yet clear. It is

impertant to place these developments into proper context. Safety

performance, reliability, and availabillty of U.S. power reactors during

the i990's have been good and generally continue to improve slowly.

This is demenstrated by the key operational safety indicators monitored

by the NRC. Improved management of operational safety has been

accompanied by decreases in average plant operation and maintenance

cests, and increased plant availability.
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Paradoxically, thjs excellent record of nuclear power may also contain a

degree of risk: that complacency might subtly erode the vigilance that

a true safety culture requi)nes. Further, there js the danger that

increased competkiveness in the electrficity industry, driven ln part by

pressures from state public utility commissions to contain cests, may

create pressures te mtaimize expenditures to the point that safety ls

compremi sed.

In all countries I have visited during ray first year as Chairman, I have

seen that securing reliable sources of eRergy dominates nabional

agendas. Those states which have significant national nuclear energy

programs face lncreased competition from alternate sources of energy,

often compeuRded by Rew policies directing the privatization of the

nuclear sector. In countries just beginning nuclear programs, or

contemplating a nuc]ear power option, hjgh start-up costs and extensive

infrastructural demands are weighed against the costs of imported fossil

fue]s, or their associated environmeRtal effecks. In states with aging

nuclear power faca]ities, the decision to continue operating is

sometimes a function of socjal need, which may outweigh strict cost

accounting.

In this complex situatioR, the regulator must keep abreast of how rate

deregulation, cornpetition, and ecoRomic constraints affect reactor

]icensees, because all three can impact saf'ety. IR the U.S. I have to

eRsure that nuclear electric generators coRtinue to rnaintain high safety

                                                           April lo. Igg6 10:2ee,1

                               O-6-6



                                  7

standards, with sufficient resources devoted to nuclear operations, aRd

with decommissioning funding assured. I have asked the NRC staff to

analyze this changing business environment carefully to determine the

adequacy oi our current regulatory reqeirements. To this end, the NRC

staff has proposed that the Commission initiate a rulemaking to provide

adequate assurance of decommissioning funds for those power reactor

]icensees which are no longer economically regulated.

pmth RoleofGoernments

MaRy Arnericans have ccme to believe that GoverRment is too large, with

teo pervasive an impact on industry and the public. Each country's

experience is different, but the United States is not alone in facing

qeesbions about the proper role of governraent regulation. Part of our

task is to assure that, regardless of where the lines are drawn,

adequate protection of public health and safety fis not compromised.

Budget Cuts and Defictc Reduction

Cogtinuing budget constraints affect all U.S.

must be managed to avoid impact on the NRC's

mandate to protect public health and safety.

ten percent budget cut for fiscal year 1996.

U･S. Congress are that, in subsequeRt years,

 government agencies which

--- ability to carry out its

The NRC jtself has taken a

 A]1 indications from the

we can expect a continuing
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decrease in available funding. Within this tighter fiscal environment,

it is essential to prieritize our activities.

Moreover, smal]er budgets do not necessarily mean decreased

responsibilities. For example, in the newly independent states of the

former Soviet VRion, governments with slender and uRcertain budgets have

had to take on the demandiRg responsibilities of regulating, as well as

operating, exjstiRg nucleay' power plants. They often lack traiRed

personnel, adequate fac"ities, and even design informatjon, and they

have limited fuRds to devote to this complex precess.

In the U.S., despite budget cutbacks, the NRC may have to assume new

missions. An advfisory committee was formed in l994 by the Department of

Energy to examine and make recommendations on external regulation of DOE

facilities. DOE is current]y studying the advisory committee's

recommendations, and this month expects to issue its findings. If full

responsib"ity for DOE oversight is assigned to the NRC, it would add

signifjcantly to the NRC's current regulatory responsibilities, would

require agency restructuring, and significant addjtional resources.

Such a step also would require Congressional approval.

pmth Mt Idt

In those countries which began their civilian nuc]ear programs iR the

1950's and 1960's, the industry has operated long enough to have
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accgmElated challenges such as aging facjlSties and disposal of

substantial quantities of nuclear wastes. On the face of it, for

couRtries just now begiRning Ruclear programs, planning at the outset

for agjng, plant life extension, aRd even disposal ef waste rnay seem

reraote and possible to defer. In reality, however, addressing these

issues aic the outset of a program is fundamentally important. Without

advance planning, pref'erably jn the design stages, vaedificatioRs needed

to operate afid eventually exteRd the operatiRg life of a p3ant may be

very difficult and very cost]y.

In the U.S., we have learned that planning for decommissioning a plant

is as important as planning to coRstruct and operate it safely. !n the

U.S., as elsewhere, the shorV and long-term disposition of wastes has

becorae a national problem. Without early, detailed atteRtioR to the

safe managernent of these wastes, it as unlikely that nuclear power will

garner the public support needed to invest in developing the industry.

Aging Reactors

Aging, as you know, affects a]] plant structures, systems, and

components to varying degrees and can affect operations and safety, if

not properly managed. The regulatory authority of each country must

eXamine the standards and operabing procedures impesed on critical

COmponents te assure itself and the public that an adequate safety

Margin will be maintained. Two specific aging problems of great
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importance worldwide are reactor pressure vessel embrittlement and steam

generator tube degradation. Some U.S. reactor pressure vessels may

approach pressurized thermal shock screening criteria before the eRd of

their license terms. If so, licensees wjll have to perform detailed

analyses to demonstrate that the plants can be operated safely. If the

analyses do not support contjnued safe operation, the embrjtt]ement of

the reactor pressure vesse] must be mitigated in some way, such as by

thermal annea]ing, or these reactors wjl] have to be shutdown.

Steam generator tube degradation represents petential failure of one of

the principal fission product barriers iR a pressurized water reactor.

The NRC js considering a generic approach for dealing with steam

generator tube degradation that will reduce plant-specific regulatory

decisions, while ensuring defense-in-depth through a balance of

protection, inspection, and mitigative measures. In the end, however,

many plants may have to replace the steam generators; and, lndeed, a

number have done so.

The NRC believes that, as operating plants age, an important step in

ensuring that licensees continue to focus on safety-important plant

equipment is our risk-finformed and performance-based Maintenance Rule,

which will become effective in July. Under this rule, licensees wiH

establish maintenance programs deterwining the risk-significant

structures, systems, and compoRents for the specific plants.

AdditioBally, they must: (1) establish equipment performance and
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condition goals, and the requisite equipment monitoring reglmes;

<2) modify established goals oR the basis of plant or equipment

performapce; and (3) determine whether to rely on preventive mainteBance

in lieu of estab]ishing goals and performance or coRdition tracking.

Through inspecbion, the NRC will monitor performance against the

licensee's program.

Life Extension

'fhe NRC recognizes that, if age-related issues are properly addressed,

there is no reason that electric uti]ities, and our nation, should be

deprived of the electricity that these older plants can generate.

Therefore, we have worked to create an effective regulatory environment

in which plants still capable of additional years of safe operation may

ceRtinue to operate beyond forty years. In the U.S. regulatory scheme,

this means extending or renewing a nuclear plant operating license. The

NRC has recently developed a y'egulatory process to handle license

reRewal in IO CFR Part 54, and stands ready to review an application

when one is received. Reports from industry groups to discuss generic

11cense renewal programs have been received, but no license renewal

application has yet been filed. I would llke to see this process tested

during my tenure as Chairman of the NRC.

Apr" 10. I996 1O:25di11
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Waste Storage and Disposal

One of the most important and highly publicized issues facing the

nuclear ind:stry worldwide js nuclear waste storage and disposal.

Without satisfactory resolution of this issue, the future role of

nuclear energy in the overall U.S. energy mix will be se'verely

constrained. Thls ls both a technical and a public policy issue. The

continuing delays in achieving a demonstrated and workab]e facility for

permanent disposal of nuclear wastes has had a major influence on public

attitudes toward the nuclear power option in the United States.

Based on what we know today, the NRC believes that a deep geologic

repository fis a technically feasible solution to the problem of

permanently disposing of spent fuel and other high-level radjoactave

waste i'n the U.S. Once an applicatjon is submitted from the Department

of Energy <DOE), the NRC will have to determine whether spent fuel and

other high-level nuclear waste caR be disposed of' safely in a geologic

repository constructed and operated by the DOE. To make that

determination, the NRC will have to maintain, fin the face of budget

constraints, the technjcal capability and resources for developing the

necessary analyses and determinations. In addition, the NRC could be

caHed upon to license an interim centralized storage f'acility. The NRC

js initiating an examination of its existing licensing capabilities and

staff resources in case of that eventuality.

April
IO. 1996 le:2ag
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Fjnally, in the U･S., the responslbility for identitying sites and

developing dlsposal facilities for lew-level radioacbive waste was given

to the states. They raay eltter into compacts for the establishment and

operation of regional disposa] facilities for low-level wastes. The NRC

or, as appropriate, those 29 states which have signed agreements with

the NRC allowing them te regu]ate the use ef radioactive material within

their borders (the so-cal]ed Agreement States) are responsible for

licensing these facilities. It currently appears that most, if Rot all,

low--leve] waste disposal facj]itjes will be ljcensed by Agreement

states. Nevertheless, the NRC must also maintain some level of

licensing capability in case we are caHed upon to license directly a

low-level radioactive waste disposal facility.

TechRolo ical Chan e

I believe the term "technological changei' should be interpreted in the

breadest possible manner --- to include, for example, new reactor designs

as weH as improveraents in the raethodologies used to calculate the

prebable risks of operating existing plants. These technical

innovatioRs provide important tools for industry and regulator alike.

New Reactor Designs

           '

Although new nuclear generating capacity does not appear to be on the

U･S. electric power industry's horizon at the moment, the possibility
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remains that utilities and other electric power generators will consider

a standard nuclear power plant as a source for new generating capacity.

The NRC has issued final design approvals for two standard reactor

designs and is in the process of certifying these designs by rulemaking.

We expect that the certification of the two standard reactor designs --

the General Electric Advancecl Boiling Water Reactor and the

ABBICombustion Engineerjng System 80+ -- for which we are currently

assessing public comments, will be completed jn l996. The NRC is also

reviewing the Westinghouse AP-600 standard design application for a

novel light water reactor design employing passive safety features and

greater use of' modular construction. While General Electric announced

that it was endjng its Simplifjed BoiliRg Water Reactor program,

Westinghouse has confirmed its continued participation in the DOE's

first-of-a-kind-engineerjng Advanced Light Water Reactor eff'ort.

New Methodologies

In regulating the mature nuclear industry in the U.S., I favor the use

of risk insights, such as Probabfilistic Risk Assessments (PRAs),

although I myself prefer the phraseology "risk-informed, performance-

based regulation." This approach, if properly applied, tends to relieve

regulatory burden by focusjng on those aspects of nuclear operations

that have the greatest safety significance, while raaiRtaining the

principle of' defense-in-depth. It may also reveal vulnerabllities

which, in principle, could result in new requirGments. On balance, a
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risk-informed, performance--based approach a]lows a sharpening of focus

and a targeting of attention and resources in the most efficient, cost-

effective ways.

The NRC has some regulatory initiatives embodying this approach ---

i#cluding amendments to the containment leakage testiRg rule, the

maintenance ritle, and a proposed re14ability data rule. But the

significant lamitations of PRAs must also be acknowledged, especially if

lndustry seeks to use thera for llghtening regulatory requirements within

                                           gthe existing fraraework of regulations. Further improvement of PRA

methodelogy includes Rarrowing the gap on assumptions, coRsistency,

level of detail, reliability of data, organizabional factors, managemeRt

oversight, and the cumulative effect of equipment degradation. In part

to foster consistency fin the use of PRA in NRC decision-mak4ng, the NRC

last year issued a PRA policy statement and related implementation plan.

The NRC staff has beeR tasked to develop a basic structure for a risk-

informed, performance-based regulatery framework, including standards

development and, on an expedited basis, a standard review plan.

Nondestructive evaluation (NDE) is also a technique with considerable

promise for regulatory authorities -- in particular, for dealing wlth

the issue of neutron radlation erabrittlement of reactor pressure

Vessels. Over the past 30 years, resGarchers have made significant

Progress in understanding the variables that affect such embrittlemeRt.

However, we have nGt yet made suffricieRt progress in measuring
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embrittlement changes in operating reactor vessels and relating those

changes to microscopic models which give a stronger predictive

capabjlity, and which allow an assessment of posVannealing properties.

To improve thSs situation, we should pursue the use of advanced NOE

techniques to measure embrittlement of irradiated reactor vessels, wjth

direct monitoring, net restricted by a limjted Rumber of test specimens.

Advanced techniques will become iRcreasingly important during the later

stages of reactor operation when toughness preperties are approaching

safety limits. Although the developmeRt of Rew NDE methods for

measuring radiabion embrittlement is a formjdable task, such methods

would be c]early beneficial as a suppleraent to current practices.

                    APPROACHES FOR iVIANAGING CHANGE

As I noted at the beginning, the development of nuclear power is and

always has been an international uRdertakSng, with extensive technelogy

transfer between nations. However, countries have differed in the way

they have developed and applied the operational aRd regulatory safety

culture by which the risks and consequences of radiological accidents

are kept within acceptable bounds. I have tried today to point out the

similarity of the challenges that current]y face raany nations with

nuclear power programs. Given those common challenges, it ls time that

we share not just technology, but also our collective wisdom in coping

with today's change-driven environment. We Reed to explore how better
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to cemmunicate our experiences and coordinate the use of resources to

manage the changes and challenges which we all confront. I now would

like to focus on two approaches to achieve this end: transparency and

coerdination of resources.

pmdPbl Tt
Mow best caR we assure safety and publiC cont'idence during periods of

economic constraints and industry "estructuring? What role should

downsized and budgeVrestricted government have in ensuring domestic and

jnternational safety? What' is the most appropriate and effective way of

regulating a maturing industry? And finally, what technological changes

can be harnessed for maximum effect in ensuring public health and

safety? I believe transparency is the beginRlng of an answer for each

of these questions, because it generates public trust, demonstrates how

decisions to allocate scarce resources are made and lmplemeRted, eRsures

effecbive cross--fertilization of experience and information, and

promotes the use of new ideas and technology.

Public trust in nuc]ear energy, and by extensjon in those who regulate

it, is inherently fragile. It ts nurtured and strengthened only when

government oi'ficials and the industry they regulate are utterly caBdid

and honest --- painful as that sometimes may be. There is a kind of pact

that exists between the public and those who operate and regulate

technologies such as nEclear power; and the rock-bottom foundabion of
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that pact is candor. The temptation to rnask ehe unpleasant truth, or

gloss over the embarrassing failure, is ene that must be resisted to the

utmost. Otherwjse, public confidence may be lost irretrievably.

Moreover, if we are Rot candid with the public when we discuss our

shortcomings, we cannot expect to be believed when we describe our

successes. Overall, the story of commercial Ruclear power aRd its

regulatien has been admirable, in the URjted States and abroad, but

public acceptaRce has lagged behiRd, and to some extent that is

attrib:table to the fact that transparency has not always been the

guiding priRciple.

I believe that the on]y answer is to transact our business iR the most

public way possible. I have been reminded of that recently in the

publication of articles in the V.S. on the Northeast Uti]ities'

MiUstone piant and its noncompliance with its Fjnal Safety Analysis

Report (FSAR). Millstone operators allegedly were routinely performing

fu]1 core off-loads, were jgnoring the mandated 250-hour cool-down

period for these offloads, and allegedly were placing the primary

cooling system at risk. Furthey', evideRce suggests that this activity

had been taking place for over twenty years, without NRC intervention.

In response to the situation, and in an effort at honest self-appraisal,

I have requested an in-depth lessens learned assessment -- IRcorporating

suggested improvements of oversight processes including:

(1) clarifjcatien of relatjve responsibility and accountability of these

with djrect p]ant oversight; (2) development of appropraate guidaRce for
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performance-based regulatory approaches; (3) strengthened training of

inspectors; and (4) improvement of our responsiveness to the public,

including whistleblowers. These assessments wj]1 help us to improve our

performance as regulators/safety offjcia]s. Kas jt been painful? Of

course. But I do not doubt that out of these pains wil] corae gains for

the NRC, the nuclear industry and the American public.

                              '

9ts2gedjAptingJd t Resources

The nuc]ear industry has long seeR the benefit of sharing jnformatioR

and cooperating in reactor research, and iR the design, developmeBt, and

constructioR of nuclear power plants. The major vendors have invested

in increased efficiencies, such as building reactor pressure vessels in

one country, constructing jnstrumentation aRd control systeras in

afiother, and bringing them £ogether iB a siRg]e project in a third

country. Likewise, they have banded tegether in domestic and

international operators' groups to share information and experieRces to

build a common basis for safe operabion of their facilitles.

I believe the world's nuclear regulators shou]d follow suit, and

coRsider establishing a better raechaRism for coordlnatjng their own

efforts. This could be done through a more regular forum for the

exchaRge of information and views on topics of rautual interest. I know

that sjgnificant exchanges already take place on an ad hoc basis and

sometjmes in the context of meetings at the IAEA in Vienna or the NEA an
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Paris. Kowever, these efforts do not always reflect the needs or

priorities of regulators. We do not need a multilateral nuclear

regulatory organizatieR with a secv'etariat and headquartey's. Nuclear

safety must reraain the responsib"ity of the nations in which the

technology is utilized. However, a more formal organjzation of nuclear

regulators on the internatioRal level might identify common themes and

approaches and provide greater support for safety.

Another means of corabining enhanced safety wjth a recognition of fiscal

constraints is to build on the lnternabiona]]y applied concepts of

collaboration and peer review, comparing perspectjves on problems and

the means of resolving them. A striking example of the success of thjs

po]icy has occurred in the area of research, where many countries

already share the results of thejr reactor research. In some specific

technical areas, a number have jojned together to address issues of

common concern and interest by building upon the unique areas of

expertjse each nation possesses.

Specifically, I suggest that we consider an international reactor safety

research program, focused on aging and risk assessment methodologies, in

which we integrate our safety research activities. In certain areas of

mutual iRterest, coordinated international safety research has already

occurred, wtch excellent results. My proposal is rneant to be a more

structured and focused safety research program than generally exists

internationa]ly at this time. For this effort, existing multi]ateral
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structures may be able to provide appropriate p]anning, focus, and

cgordiRabion; if nOt, other mechanisms should be considered. The task

ptay be difficult to achieve, but at least deserves careful

considerati on.

Another effective mechanjsm for sharing information is through the

interRatjona] Convention on Nuclear Safety (CNS), negobiated over three

years by represeRtatives from over 65 states. Among its significaBt

eb]igations, the Conventjon requires each contracting party to "majntain

a legislatjve and regu]atory framewerk to goverR the safety of its

nuclear installations." Each party is required to establish or

desjgnate an jndependent regulatory body, indepeRdent of the promoters

or producers of nuclear enGrgy, and is obligated to keep the public

informed. This instrument will help assure a safer global environmeRt,

not solely because of guiding py-incip]es that participaRts are obliged

to follow, but because of the reporting and peer review precesses

iraplemented by the Convention. The Convention on Nuclear Safety is

currently before the U.S. Congress f'or ratif'icGtioR.

                             CONCLUSION

I hope my remarks have given you some insfight into why I believe our

MUtual goal should be the effective managemeRt of change iR four major

areas. These changes and the challenges they present, viewed as an
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interrelated series of opportunities which both the international and

the U.S. nuclear industries and regulators are facing, require from us

greater efforts to ceordinate and pool our information and our

resources, aRd to maintaiR a climate of' candor at all times.

There is today, in nations around the world wjth civilian nuclear

programs, a wealth of experience of all kinds - technical knewledge,

operating experience, and understanding of what gevernmeRt regulatioB

can and should accomplish. Much of that experience js jn this room

today. By ensuring that this experience is shared widely, we have the

ability to beRefk the people of our own nations and the world community

as well. Great as this challenge is, it is an even greater opportunity.

Domo Arigato.
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心学辮と辮檎　　　　　　　村上六一郎
近代科学の歴史はヨ唇につ》けられるというのが。私の考え方である。鍛一層は「前科

学賜く郡・一・・二品・：♪とで繍付けら幅噛もの斌工業紀か覗錐紀晒
卿面諭嫡出ついての知識潮である・代妻はニュートン・刺鳳デ鼎ト
などを挙げればよいだろう。第二層は19世紀に誕生し兜もので「同誌学期」（鉱三一

麟2漁餌醜醜y欝）と名付けよう。われわれの常識酌な理解のなかでの科学は、これ

に属する。第三層は墓Q臓紀援半から戯著になってき鬼新しいタイプの糾掌研究活動で

あって、これは「新高学期」という欝葉で浴びたい・・

前科学期の螂麟

第層の「科学」を科学と呼ぶことに、私は髄成では電い。というのも、ニュートン

にせよ．誰にせよ、この時期の白然探求者は、その世界観の根底にキリスト教があうて．

躍然とは神の被造物であ妖神の計画の員現体であやて・・それを探求することは即神の

謝顧の探求であ；るという確信の丘に追求されるぺ善ものとして。知識を理解していたか

らである、確かに彼らの提案した自然についての様々な知児のなかにはち・山登の科学著

共同体く甑1¢就ifl¢輩｛、郎戯始れy）の共有財産になっているものも多々ある、，例えば罰ペ

ルユクスの地動説（h蝿i◎ce瀧鷲C鴇磁¢Dヤケプラーの惑星の楕円軌点滅催幽幽れ翻

麟elo濫ユ幽欝倣y砿b1ts）、デカルトの慣性G囎腰の概念、ニュートンの万慮引
力（幽v靭）などは。その部分だけを取りヒげれば．われわ凱の現轡の科学のなかで

衛れなりに「∬しい」と認めている考えノ∫であり、概念である。しかしながら、われわ

れが現在⑳論義のなかで、そうした考え方や概念を「止しい」と臨める理的と、被らが

そうした考え方や概念をr．肥しい」と凝出る理由との闇には、相当の距離を見なければ
ならない．

　例えば諏ベルニクスの地動説と茜われるものを例にとろう，，たしかにコペルニクスは、

それまでのプトレマイオズの「地球中心説」に替えて～r・穴賜中心護剃を提案した、、し

かし・それが「肥しい」と考え此理出は、神がこの璽界を創造した際に、臆騰艶』の
驚　章に菖われるように、最初に「光」を造ったと言われる考え方に患鑓であるとすれ

ば・どうしても太賜を寧宙の中心に償かなければならない．と考えたところにある。言

い換えれ1濫コペルニクスは、キリスト教的な神学上の理由から、穴陽を宰宙の中心に

据えたのであって、そうした考え方はわれわれの「科学1とはおよそ掛け離れたもので
あった。

綴じように、昌ユートンは確かに、二つの幻夢の間には．隔離の二品に反比例ずる引
力があることを烹幽した。だが．彼はそれがどのように働嚢合うのか、という問に対し

て・気血トンは、空論榊の謝奉であり、棚翻体である空間を通じ℃引ソ1を働か

蝿と翫でいた。彼の引力も勲、キ殊緻的榊物枠締を強化するための一
つの融として、鮪引力を提案していたのであ翫も磁力・ζのよう呪え方げドで．
熱感引力の存在を主張した論文を、今の物理学会雑誌に投稿したとしたら、レフ畿リ＿

は問題なく拒否の答えを出すはずである．

0－7－1



ろ欝轟蒲篇野鶏瀬瀬椿藩灘糞垂鰐誓驚誰／
われわれの科掌のなかでは、研究の成果は・そうした個人的な信仰の様態とは全く1

のないものでなければならず、そうした要素は邪魔な「夷雑物」として、厳しく纏

れてい愚のである。しかしユ7世紀までは．そうした要索は1夷雑物」どころか、箋

犠搬鱗翻濃瀦贈駅止鑑灘烈烈慧；識

羅難欝欝懲1遍羅墾醜1灘
ける《sde鵬¢》という語は18世紀までは「知二一搬」を指し、そこには、窺在掌

篇」に相当するような意瞭は含まれていなかったのである。

　　18世紀に雲譲主義の洗礼を受けて箏構は一変するぐ、急心主義酌姿勢にとって轟
　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　リスト数は啓発を受けるべき、より正確に醤え一ば、廃棄さるべき迷妄に過ぎなか畷

フランス革命に最も象面諭なよう縞宗教は最大のn酷捜」とし℃あらゆる蠣
ら帆只剥奪されることになった．知識の世界も例外ではない。かくて、キリスト撚
　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　礎に構築されていた自然哲学は門門され。その解体作業のなかから立ち上がって誠
が科学であった、，

プ鷲トタイプの料学

燃こ二二聯馴継だ、蝉ξζはなか轟そ患鯉代の科学者魏

諾響轍識おた1謙囎醤懸れ鰹零1お鶉熾豊t鷺縫
s◎鶏慰1三唱㍑Ad膿、c幅麟of鋤◎鵬》（怨じく踏AASと嘗われる）など曝
19世紀削半、二二の違いなどは顯点せず．とにかく数少ない科｛蓼著が錨まって、鶴

を増やし、殴間の理解を得ることにカを尽くした団俸である。

　次に彼らが行り兜ことは、同じ専門的好奇心を共宥する人々だけで仲間を造るこ曖

あウた。そしてそうしだ仲聞だけが二心を持つようなr萱門的．」知識を少しでも増や1

昆詮二階げ㈱鵡こうし縛ρ弾唄が離し諒門ジ轡ナルが干桁され、／

幣奮讐1灘齢逸士∫響翰丞饗≦罵講翻縦慰撫軽
四は生物学上の白らの学説を、一殼の読者に宛てて発表したこと1こなる．しかし1g！

5庫にアインシュタインが特殊報対憶理論を発表したときには、そ：れは完全な論寒の1

　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　で、物理学の伸間だけが読む《加磁竃e翻der鮪ys蘇》とむ・う論文誌を嬢僚としてい嬬

　　　　　　　　　　　　　　　　　0－7－2

　19世紀に初めて出現した「科学者」は、もはや神の計圃の追求老ではなかった
らば自らのなかにある好奇心（責理野壷心）に駆動されて、ひたすら自然について

識翻聴し鵡19乱訴畔では、その数は極轍砂なかった。科学者鶴菱成する
もどこにも存在しなかったと言撃てよい。穴掌は、伝統的な哲挙部と．医学校、法

神学校という組織構造を守ウており、輝学部に相当するもの、つまり新興の科学を



さあ1ごは。そうした研究業綴の嚢賞制度も着々と整i備された。ノーベル欝が制度化され

るのは1901年のことである。
　この斜掌活動では、科学者は個人に内発する好奇心をよりどころに、仲間にのみ評価

される論文を書く（黎績を挙げる）ことがその唯一の義務であり資任であることになつ

沁脚研究丁寧から・仲間のタゆ世界がどのような応用を勧出そうと・それ1訥勢
の灘ではないと考えることができた・該兵器の開発に際して・幽門榔號6ご従歯し弛

物理学者の相丁数は、そのような態度を・とった。

　他方社会の方も・これを支援する絶対的必然性はなかった・もちろん新興の科学を支

綴しょうとする社会の側の反応がなかったわけではない・18暢年にはドイツの大学
に理学部が生まれた。科学を支援する財団も徐々に増えていった。しかしこうした支援

の根回は、《p鴇煽n翻鞘錘。》な動機からであり、それはバレーやオペラのような芸術

摺動壷支擬す嶺論理と岡じだった。こうし沈個人の好奇心に基づく知的活動も・人聞活

動として認めるべき層職つの町能儲である、、これが支擾を理由だったと言ってよい。

　　付言しておこう。このユ9世紀から20世紀前半に至る過程のなかで誕生し、早り

たプ欝トタイプの科学は、当時進行申であった産業革命による技衛の箪新と、近代工業

の成立という現象にはほとんど関わらなかった。化学を例外とずれば、離藥捜衛の關発

は、大学などで費われる学問や知識とは：およそ無縁の《壱鶴暫鐘船囎騨》兜ちによって担

われており、科学と技術の問の距離は、非常に大きかったと菖える降

新科学の状況

　噺科学」では、ここでも様相は一変している。プロトタイプの科学の使命がr真理

の探求』という科学者個人もしくは科学饗共解体の内都に存在ずる目糠に向けられてい

たのに反して．「新科学」においては、使命は科掌奢共同体の外から来る。例えば軍事、

産業・緩療．教育、経済、安全保障、、、など様々な外都のセクターから、科学者共同

体に対して提示される使命を、科学者が「講け負う」という形式を取る。したがって、

そこでの研兜活動の基盤は、もはや個人ではない。多くの、専門分野を異にする研究者
の奮機的構成（α厭i子下え。のが個人にと噂て替わっている。，，ここでは科学的知識

は「搾取可能」（甑plgitable）なものとして捉えられる。「搾取」するのは外部世界

である。科学者たちは、そうしたC使命」を「請け負う」ことによって、雷い鹸えれば

r搾敬される」ζとによって、その反対給付として．肥大化した研究を遂行するのに必

要な研究費を受け取る。

　ここでは、科学と技術との距離は樋めて近くな9ているか、もしくは．もはやその距
離は存在しない、、ここでの料学者の研究は．その威果を「伸間うち」だけに発表ずるだ

けで満足すべきものではなくなっている、，

　そこでの科学饗としての煮任と義務とは、先ず、使命の発注キに対して、請け負いを
十分載実かつ効輩的に果たしたか、というところで問われる．しかしことはそれだけで

はない。・それは科学鷲典同体にとって、外の歴界での使命達峨であるから．それが外の

擬界金体に対して1一分倫理的に妥当性をもっているカ、どうか．というところにまで、責
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手任を厳しく追及さるべきものであった。

将来の科学技衛と社会

2磯紀取粉ら随つよ榔なってきた・こうした噺科学」はと都「モ冠
脚血判（・de翻・馳衰）ときに呼熟畑もするが凶’ずれ1こぜよ・2燵
面懸会㈱いて・この脚科学（それ1訂科学と鞭」で聡く渦粋に「科学，
であると考えられる）は益々、社会の重要な要索としての位置を獲得していくに違い

い、もちろん今後もプ億トタイプの科学がなくなってしまうと言いたいわけではない1

恐らくはブ欝トタイプ科学と新糾学とは割合を変えることはあっても、共存しつつ翻

するであろう。

しか’し・そうした場合に科学技術と社会との聞の関幽幽科噛め時代とはか叛

違うたもにになるだろう、，プロトタイプ科学では、「科学者共鳴体」はr仲間うち」．

閉ざされており、評価も「仲間うちliであった。その意味ではそれ催「閉鎖的」な
と言えた。外部からの介入は本質的な毒血をも湘なかっ彪。新科学では・科学者共’

A

は否応なく、外部1二開かれている、，使命と資金とは、組織的に外部から為る、，その・

もまた外部の介入が本質的である。こうしだ状況のなかでは、科学者たちは、自分た

の研究内容を外部に対して十分納得できるように説明する義務・責馬（a£cou幽b糊

が：蟹：求される。

　他方外部社会の方でも、そうした説明を理解することを要求され番，科学者の側に1
めら輪㈱・。・細面y》という責任は、む融融的なものであ鼠子榔社会、癬

麟讐罐翻謙こ感温鴛姦島隠建驕謝藩禦難設
て、明確な判断ができる狸度に、幽門家の研究内容を理解することが求められるψ

その意味では、轍の科掌技術は博ρ擦の期である隅学者共同怖」が生産“

知識を外部世界が「搾：取」するという図式、あるいは科学暫共同体は外部社会からで

るだけの研究費をせしめるという図式から、両者の十分な相互理解のなかで、相互の

カによって、社会的な問題を・一つ一つ解決するという関係へと変わ噴でいく必要があ

　そのためには・科学者は、自分の研望謄つねに社会的文脈のなかにおきなカ｛ら謬

れ諭旨で、その研究を位置付ける能力を求められ贔し、非専門寒の側も、つねに專醐

の研究に冒を配艦理解し、建設的な批判を行う能力が求められる。糾掌教育も、ξ
した面から、基本的に考え直さなければならない。そうしてこそ、われわれは、2ユ

紀に楽調的になるごとができるのではないか、，
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ene Decacie After Chernobyl: Summing up the Con$equenee$

gwonis Rosen
peputy Oirector Ggneral

intemationai Atomic Enetgy Agency

     ["rhe pre$entation is based on Background Papers and Con¢lusions of the intetnationai Conference
     one Decade Affer Chen?obyl held ln Vienna, 8-12 April t996.]

     Ten years afterthe tragic accideni at Chernobyl Unit 4, reports about its censequences
coBtinue to differ widely. To assess the situaiion as it is known today aRd to clarifY ihe rriany

issues involved - the health, environrriental, sociai, economic aBd political along wiih the

technical nuclear safety issues - the international Atornic ERergy Agency a rnajor internatienal

coBference to take stock of the situation as it ls now knowR. The Conference wa$ co-$poR$ored

with the European Commission and the World Health Organjzation and was chaired by
GerrnaBYs Envlrenment Minis{er, Dr. Angela Merkel. More than 800 participan{s took part wlth

significaRi represeRtation from the three most heavily affected former $oviet republics iRcluding

{he President of Belarus aRd the Prime Minister of the Ukraine.

     Few accldents have beeR so thoroughly investigaied as Chernobyl. In G990 ihe IAEA
carried out the lntematioBal Chernobyi Project, the first major interftatioBai scientific study oR {he

accident's consequences. More thaR 200 experts from 23 countries were involved ever a one
year period. Today, five years later, the ma]or conclusioRs of the Project still s{and. The project

reported aKhattime that no health effects could be directly attributed to radiation exposures.

It predicted {hat with one exception any future iBcrease over the natural incideRce of cancers or

hereditary effects would be difficult to discern even with large and well-designed loRg ierm
epiderr}iological siudie$. The one exception was the forecasted detectable increa$e in thyroid

tumors in children due to the high estirriaied dose frorn radioactive iodine - and this has been

ciramatically conflrmed. The projeci aiso reported on the psychological effecis, particularly

breught about by stress and anxiety. -l"he 1990 report indicated that the accideRts social and

economic aspects could be far rnore significant than any radiaiion related effects.

     Following the IAEA's lnternational Chernobyl Project, other intergovernmentai
orgaRizations, notably the World Health Organizailon and the European Cornmission, took the
lead in the iRiemational efforts to clarify the accident'$ consequences. Japan and oiher countrie$

have also geRerously contributed to these aRd other more rriodesi efforts. -rhe Vienna

¢OnfereRce las{ week was an opportuni{y io seek a common uRderstanding and a coRsensus on
the current and possible future impact of the accideRt. It would be unrealistic to expect f"lj

¢Onsensus among scientists on all issues, however broadly supported agswers to many of the
Principle question$ which have been publicly discussed overthe pas{ year$ were reached.

     A wealth of information was presented. Eight background papers were prepared for
discus$ion, each one during a full Conference $ession. The papers covered disiinci key topics:

clinically observed effects,

ihyroid effects,

longerterm heaith effects,

other health related effects,

environrriental coRsequences.
social, economic, and political impact,

nuclear safety reraedial measures, and

the consequences ln perspective.
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To rrieet the needs of the diverse audience here today, l wiii duriBg the remainder of thlg.

presgntatiop surrimarize.the major conclusions drawn by the Conference for each of the eEgec

            We begm with the clinically observed health effects. '"sesslon toplcs.

Clinically eb$erved effect$

cher,.ecitSl,S,R ,i:gf9iSe,1 '`£/,gh.e.X':it2'`eerei.P,2"X.e,bO,,5?,S.2be6?O,RY.i,gM2e,9g,e,nC,¥.' 8,ri?X5aausS

received the highest radiation exposures, 134 - more than half- were diagnosed as suffering,

from acute radiation sickness. Acute radiatioR sickness orAR$ arises from impaired body orgart

functions due to the death of a large number of body cells. Of those with ARS, 28 died shoRlg

afterwards- two others were killed by the initial exploslon aRd fire, and another is thought {o havg,

died of a coronaty attack. Subsequently, fourteen deaths frorn all causes among the ARg
survivors have been reported, however the causes appear not directly related to radiatiefti/

exposure.

      in summary, early deaths occurred only among the initiai responders to the Chemobri

accident and the total number that died stands at 37.

Thyroid cancers

      Another clinically observed health effect has emerged during the past years involviBg'.'i

young people up to the age of 14 atthe tirrze of the accident. It is due to the large quantity eE
short lived radioactive iodine that was released in the early phase of the accideRt. Iodine inhalee"i

or ingested concentrates ln the thyroid gland, resulting in large thyroid doses that are muchll

higherthan doses to otherparts ofthe body. Young children with small and developing thyroidsi

are especially vulnerable.

      An increase in the incideRce of childhood thyroid cancer has been docurnented iR･
Belarus, the Ukraine and to a lesser extent in the Russian Federation - the variation brougkE

abeut by the geographic distribution of radioactive iodine contamlnation during the early days ofi.

the accident. If the increase continues, the current 800 cases would increase substantially in the･

coming decade as the age group affected grows older- some estiraates of ihe total cases being

as high as several thousand. Three children have died. Fortunately, the number of fatalitie$･
should be iirriited as treatment is well over 90% successful if the thyroid cancer is diagRosed

earty. $urely, the affected group, estimated at about a millien coming from the areas that were.
heavily affected by the early radioactive contarriinatioR, rriust continue to be closely monitored+

     As would be expected, the incidence of thyroid cancer in youRg children today who were
born more than 6 months afterthe accident is at levels ofunexposed populations. An increase
in thyroid cancer of those who were adults at the time of the accident has not been observed･

      fn summary) there wnv fikely be an increase in the incidence of thyroid cancer during the

next years. The estimated nurnber of totaf cases in those who were children in t986 is in the

range ofa few thousands - the number of tata/ities limited with diagnosis and treatn7ent.

Longer term health effects

     Turning now to the longer term radiation induced health affects whlch would primarilY
show up as cancers late in Iife, reducing life expectancy by several year$. For a variety Of

reason$ they will be diracult to assess, particularly because radiation induced cancers cannot be

distinguished from other cancers which normaily results in the death of up io 259,6 of raOS£
populations.
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     Radiation doses received from the accident can only be estimaied and the relationship
between dose received and.cancerinduction is still debated an.d.not well understood. Requlred

  lderriiological inve$tigations are cornplex aBd extremely dffficult to conduct as appropriate
gcPgtrol groups for comparative purposes are difficuli to flBd. The situatlon is more difficuit as

there inas been a doCur}'}ented general deterioratioR in public heaith in the countries of the forrr}er

                   This general trend towards poorer health can be misinterpreted as due$oviet UnioR since fi 987.

to radjaiion exposure.

     The lack of an observable increase in leukerrila in childreR -- a prlme indicator of radia{ion

effect$ - lmplies that it is uniikely that increases in ilinesses currently observed are radiation

related. Also, IRcreases in leukerriia among the rriost highly exposed Iiquidators aRd early

evacuees have not beeR demonstrated.

     To date there has been no statistically detectable increase in the iBcidence of cancer as

a whole orin general rnortality attributabie to radiation exposure. The overall rriortality rate for

Rus$ian rnale$ frorri 1990 to fi 993 has iBcreased by about 50%, rriuch of it due to accidents and

circulatory diseases-the cancer rate howeverhas remained unchanged. During a sim"ar period,

the total death rate among the iiquidators did not exceed that for the corresponding age group

in the RussiaR Federation as a whole.

     Nevertheless, because of the long delay between radjation exposure and the appearance
of solid cancers, it is necessary to continue monitoring the exposed populatioRs, concentrating

oR those who have received the highest doses - that is the liquidators, the evacuees from the
30 km zone and those IMng in contaminated areas. Based on an estimated dose, the possible
number of cancers for each of these groups has been calculated.

     Approxirriately 200,OOO of the 800,OOO registered liquidators vvere involved during the

a986 through 1987 time perjod. They received an average dose of approximately 100 mSv -
equivalent to several years of allowable occupational radiation exposure. The predicted lifetime

excess of solid cancer deaths overthe normal nurriber of 42,OOO caBcer deaths forthis group

i$ 2000 or a 5% increase. The excess predicted number of leukemia cases would be 200
cernpared to a Bormal 800 or a 20% increase. The G35,OOO evacuated iR the first weeks after
the accident from {he 30 km received aR esiirriated dose of less ihan 20 m$v - equivalent to

abouit one year of aliowable occupational exposure. Arriong these evacuees, fewerthan 200
of the Romaai 22,OOO cancers would be expected to be radiation induced - a very smail increase
of O.1 %.

     Of the 270,OOO re$ideRts ef the strict coRtrol zone 1,500 excess deaths over the Rorrnal
44,OOO would be expected. For the 3.7 rriillion residents of other contamlRated areas ihe

Predicted Iifetime excess is 2500 over the normal 430,OOO. Thus, the pro]ected total excess
Cancers for all of the residents in all the coRtamigated areas would be about 4000 and wouid be
indiscerriible from the fluctuations in the statistical incideRce ofnormal cancers. Large scientific

and epiderniological research programmes, some of them sponsored by international
erganizations such as the WHO and EC, are being conducted to provide de further lnsigh{ into
possible future health effects.

      in summaty, on the basis of the cusTent estimated doses for the iiquidators, evacuees and

thOse Iiving in contaminated areas, the pr℃v'ected excess total cancer incidence would be
indiScemibie. Increases in Ievkemia may be cfiScemible.

Other Nealth Related Effects

      Tumjng now to one of the most jmportant ]egacies of the accident, that is the GxteRsive

PSychologlcal effect$ in the affected regions, Psychological factors, such as stress and anxiety,
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are known to lead to widespread health effects. The World HeaRh Organization has conclu
that p$ycho-social effects, unrelated to radiation exposure, resulted from a wide variet

reasons. They were most notably ihe lack of lnformation lrrirriediately after the accident
                                                                     istress and traurr}a ef cornpulsory relocation, {he breaklRg ef social ties, aRd the fear that radla

exposure was damaging theirand theirchildren's health. The effects are being prolonged by
protracted debate over radiation risks, necessary counterrrieasures and general social po
cornpouBded by the appearance of thyroid cancers in children. -rhe psycho-social effects am

the population are exteRsive, serious and long-lasting.

      in summary, overaiJ the only heafth effects to date that are attributabie to redia

exposure are those among the initiai tesponders to the Chernobyl emergency and an incre

in the incietonce ofthyroid cancerin chLfdren. Psychological effects are unreiated to raofation

are attributable to the accident and the countermeasures taken.

m
e

Environmental consequences

      Tuming now {o the environrr}ental consequences of the accident. Durlng the flrst we

after the accident, lethal radiatien exposures were reached for some radiosensitlve i
ecosystems in the vicinity of the Chemobyl site, notably for coniferous trees and for some s

animals within 1O krri of the reactor site. By 1989 the natural environment in these localities

begun to recover. Today, no significant long term impacts Dn the ecosysiems have beect.
observed. However, possible Iong terrn genetic irnpact$ remain to be studied.

      The lnitial ground contamination principaliy frorn Cs-t37 with a minor contrlbutlon frodi
Sr-90 resulted in externai radiation and also internal radiation from contaminated food in thtf.

normal diet. Milk and green vegetables had contamination levels in exces$ of what is todag

considered acceptable by the WHO/FAO Codex Alirnentarius Cornrnission.

      Currently, ten years afterthe accident, 70 to 90% ofthe originally deposited Cs-d37 ig'.

stilKo be found in the topsoil. However, effective counte' rrrieasures have been taken to achievt..',

significant reduction in the uptake of cesium into food. In general, at thls tlme, no food producee..
by the collective farrri systern exceeds established internaiioRal levels, although soryie food$?'

produced by private farmer$ do. It has been estirriated that residents ofthe contaminated area5.l'
to date have received up to 70% of their expected lifetime excess exposure due to the Chernobyl,

accident anct {hus future exposure to radiation in these areas would pose a rninlmal risk.

      However, complete rehabitation of the 30 km zone is currently not possible owing tgi

specific hot spots of contamination near residentiai areas which wouid irnpose restrictions O"
lifestyle and possible future loeal radioactive contamination of ground water. Probiems also eXi${

because ofthe signMcant amount of buried radioactive materials where local dose rates can be

conslderable. Wlthout orderly management of the provisional waste depositories, some IOng

term risk foriocal grounciwater contamination exists.

      in summary, there are no obyious iong-term impacts on the ecosystem that have heeft
observed. Effective countem?easures can be taken to iimit the uptake ofcaesium into the fOCd

suppj[yz 77?us, there is a /ow n'sk associated with the present radiation levels in the contaminated

areas.

$ocial, ecenomie and potitical irr}pae{

      The real tragedy of the Chernobyl accident lie$ in its social, economlc and political irnpa9ti

The accident occurred at a tirne of major change IR the former Soviet Union. Econora!e
re$tructuring iR the `post perestroika period' since 1987 has resulted in a sharp fall in econoMiC

indices. The gross national product of Russia fell by rnore than 50%, industrial production bY
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eveB more, and inveSiMent by as r#uch as 70%. The Iife expectancy of Russian men has fallen

by about 6 years.

     owlng to socieial pressures and the politica1 situation, there was between 1990 and 1995

a re$ettlernent of 53,OOO.people iB lhe Ukraine, 117,OOO in Belarus and 50,OOO in Russia. This

vvas in additioB to the OrigiRal M6,OOO evacuated iR 1986 that includes the 4e,OOO resideRts of

prypyat, "rhe evacuatioR and resettling of more than 300,OOO people has created serious soclal

problem$ linked to the hard$hips of adjusting to new IMng conditions.

     In the contaminated regions, the birth ra{e has decreased, the werk force is migrating
frofp 'contamlBated' to 'cleaR' areas, creatiRg labor aRd professional shortages. The social and

economic status of people IMng and working in the conteminated territories i$ heavily dependent

oR $iaie subsidies. Some of the coRtrols imposed to limit radiation exposure irripede normal

iftdu$try and agrlculture. The situation has been compounded by incorriple{e and distorted
information on the accident's con$equeRce$ and the rneasures io alleviate thera - especially

durlBg the fir$t years after the accident. The majority of the population considers that the
lftformation concerning the radiological situation is insufficient.

     ln summaty, the Chemobyl accident's consequences, aggravated by the poiitical,
economic and sociai changes of the past years, have Ied to a worsening in people's quaiity of

fiie ancl heafth and to negative impacts on social activity.

Cherneioyl in per$pective

     The question today for alKhose involved with the aftet'rnath ef Chernobyl is "what policies

can be developed to yield the greatest beRefits in hurrian {erms, taking into account both the real

radiological risk and ihe current eceRomic, social and psychological $ituation? Putting the
accident iBto perspective may offer sorne insights.

     For rriuch of the remaining contamiRated areas, the curren{ dose rates are within the
range of doses due to the natural background found in areas ef Europe uncontarniBated by the
accident. For ihose who have contlnued Iiving in the high contaminated areas, their Rfetlme
radiation dose wlll actually be less than those of people Iiving in Finland, France and Spain
becau$e of the high radoR levels in these countries. AdditieBally, the largest part of the excess

Rfetime radiation dose has already been received. With these consideratlons, aRy proposed

rernedial measure IRtended to reduce the future dose furthershould be carefully weighed agalnst

their probable economic and psychological impact.

     An examination of non--radiological accidents and their con$equences may also be useful.
Although none have come close to ihe economjc, social and political darr}age of Chernobyl, some

haVe haci considerable eRvironmental and health effects -the Bhopal accident in IBdia kMed
3000 aRci affected almost 200,OOO people.

CgReivcting remark

     A final brief word in concluding. Last week's conference on Chernobyl has clarified rr}any
Of the ouistanding issues, but it is only one step in providiBg help to those affecied by the

aCCident. Although much help ha$ already been rendered, there remains e continuing need for
fUrth$r hurnanitariaR and econorriic assistance to the peoples and countries to whom the
Chernobyl consequences will remain a formidable burden feryears to come.

NUclgaraRd raciiation $afeey remedial rnea$ure$

To complete a review of the Conference sessioBs, a few conciusions about the nuclear
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$afety aspects of the accident will be briefly iterriized. The rr}ain causes of the Chern

accident were severe deficieRcies in the reactor design and shut-down systems, in combina
with violations of procedures. The lack of a 'safety culture' led to the inability to rernedy s

design weaknesses, even though they had been known long before the accident. A slgRifi

number of nuclear safety remedial measures have been taken during the past decade an
repetition of the explosion-like accident is no longer possible. Plans exist to further upgrad

Chemobyl type RBMK plants, but theirirnplemeRtatlon has been hindered by a lack of resou

due to ecoRomic problems. The planned RBMK safety improvements have been identifie
a top priority for natlonal programmes as well as forinternational cooperation.

.,.,..T,h,e.;i;/gn9,i'.io,n,oJ.tg,si.aEc,gp,2ag,ug.aso,y,?.9t,h,gd,es,,lrs,ygg,rg#,c.,5o,r,,aS.C,Ze,,TgxRy.iitm,e,ims

tones of irradiated and fresh nuclear fuel are in the enclosure, rnixed with building mateag

mainly in the form ofdust. The CoRference reached concluslons on fouritems of concern.

      High radiation dose rates as a result of a poteRtial collapse of the sarcophagus w

be coRfined to the plant's irrirnediate vicinity with effects beyoRd 20 km not expected. Howe

a collapse ofthe sarcophagus could have implicatlons for nuclearsafety at the operating Un
If fuel mass configuratioBs exist that would become critical in contact with water, it could lea

significant radlation levels inside the $arcophagus, but large off-site releases are ruled

Finally, the sarcophagus and more irriportantly material buried in the slte vicinity are a $ource g#.

significant radioactive raaterial and po$e a contamination hazard forthe [ocal groundwater,
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チェルノブイリ事故後の健康影響調査をどう理解するか

　　　（財）放射線影響研究所理事長　重松逸造

私は、チェルノブイリ：事故後の健康影響調査について、スライドを使いながらお話

しいたしますが、一部のスライドが日本語だけJap鋤es¢versiQn　o譲yのため、議長は

じめ外国から9）参加者の皆様には御迷惑をおかけすることを予めお詫びしておき

たいと思います。

慈の　はじめに・一般論として・放射線の健康影響を集団P◎pu撤i◎nについて把握するた

湾　　　めの必須条件を申し上げます。それは、分母となるべき放射線被ばく者集団を、で

　　　　きれば被ばく線量別に明らかにして、この分母から発生する健康異常者を分子とし

　　　　て把握することであります。つまり、この分母と分子の両者が揃って、はじめて放

　　　　射線の健康影響情報として役立つわけでありますが、このような観点から、原爆も

　　　　含めた放射線事故で有意義な情報を提供しているのは、広島・長崎とマー・シャル群

　　　　島の原爆をはじめ、南ウラルの核事故、医療被ばく、職業被ばくなどがあります。

　　　　チェルノブイリは分母の把握が不十分で、健康影響情報としてはまだ有用とはいえ

　　　　ません。

齢2）　現在までに得られている放射線の健康影響に関する知識の最も重要な情報源が広

　　　　島・長崎の原爆被ばく者データであることは周知の通りでありますが、過去約50

　　　　年三の原爆放射線による過剰死亡の発生状況を模型的に図に示しました。急性死亡

　　　　は4か月以内に終わり、2～3年後より白血病が増加をはじめ、6～7年並にピー

　　　　クに達してから漸減しましたが、一方数年後より固形がん8磁dcancefSが増え出し

　　　　て、この傾向は現在も続いています。最近になってがん以外の心臓病なども被ばく

　　　　者間で増えている点が注目されています。

lS　3）　このスライドは、・ただ今の超過死亡の発生時期を数字で示したもので、白血病は3

　　　年目より増加が疑われ、5年後には増加が確実となりました。甲状腺がんの場合は、

　　　　それぞれ7年目と10年後ということで、これに比べるとチェルノブイリの甲状腺

　　　　がん発生はかなり早いということになります。

嚢S4）このスライドは、鵬、麟の原駐素論チェルノブイリの搬酪グノレープに

　　　　ついて、1人平均の放射線被ばく線量推定値を比較したものでありますが、チェル

　　　　ノブイリで最も被ばく線量の高い応急作業者でも、広島・長崎の半分以下であり、

　　　原発周辺30k搬以外の汚染地に住む住民の場合は、今後70年間の推定被ばく線量

　　　　が0．08ないし0．16Gyというととであります。

羅S5＞チェルノブイ嶋故が難した際に、現場の作類4。。名以上のうち、、34名が急

　　　性放射線症鴎ute　yadiati◎n　diseas¢に罹患し、28名が3か月以内に死亡しました
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1罐轍撫藩i撫膨轟諜ll翻
は信頼できるものとはいえません。

（s6）　19飢年5月にIAEAより発表された“国際チェルノブイリ計画”　Inte顎aもi◎磯

　　　　Che瓢obyl　PrQjectの“放射線影響のアセスメントと防護対策の評価”As8e8晦灘

　　　　・fR・di・1・gi・al伽・equ・鳳ce・・nd　Evah・aもi。n。fP・。繍i・・M・蹴e・は・囎

　　　　にわたり世界約200名の專門家が参加して実施した計画で、この時点での最も麟

　　　　すべき科学的報告ということができます。この点は、先週のウイーン会議でも繕

　　　　されたと考えています。

（S7）　国際チェルノブイリ計画の報告書の一部には次のように述べられています。すな葦

　　　　ち、rlAEA調査班の推定線量と現在用いられている放射線リスク推定値による

　　　　大規模・長期の疫学調査でも将来のがん発生・増加を識別することは困難であろ＝

　　　　ただし、子供の甲状腺被ばく線量は、将来甲状腺がんの有意な増加をもたらす程

　　　　の線量といってよい。」こういう但し書きがこの報告書にあることを皆さんお忘

　　　　のようであります。

（S8） ｫ劉鼎○甲烈門門霧門門ナ驚で惣門1
　　　　結論を下すにはデータ不足ということになつでいます。

（S9）　1995年11月にはWH：Oが中心になってチェルノブイリとその他の放射線事故に騨

　　　　する会議がジュネーブで開催され、多数の研究者や行政担当者が参加しました。

（S・0）この蟻帽的のひとつが・1992年以来WHOが主として躰齢の下野鱗

　　　　よって進めてきた“チェルノブ野州懲影響鴎プ・グラム”ln伽・蝶
　　　　PrQgxa：◎i魚e　Q駆もhe　Health　E鎚ect＄of　the　Chemoby弐Accid．鱒t、いわゆる工：PH鷺q綴

　　　　の現状報告と、このプログラムに対する今後の支援を求めることにあったようで馨

　　　　りますが、この目的が達成されたかどうかは、今の時点では必ずしも明らかで｝煽

　　　　りません。

（s！1） ﾔ畿瓢藤野無職鴛憂繋簿錦繍謝
　　　　ふさわしい出来事かと考えています。

（S12）　これは、　WHO会議場の風景です。

1－2－2



　　　　WHO会議の結論を紹介します。　（スライドの文章を読む）

藩幽同上の続き・　　　（同上）

卸”嚇難関羅耀二郷写驚ネルギー舳がチェ

騨蝉騒隅隅遥総要するに’WH。会議での結論とほぼ一致して

鞍＄エ7＞　先月・3月の18～22日にはBemlusのMi益skでECなどの主催による同様の国際会

　　　　議が開催されました。

齢18）　これは・その時の配布資料の一部で・ECが今日までに実施してきたチェルノブイ

　　　　リ関係の調査データを集めてあります。

蘇＄19）

1＄2◎）

（＄2王）

｛S22＞

（S23）

｛S24＞

（S25）

1劣1年より50億円US＄50MiUio獄の予算で開始されたチェルノブイリ笹川計画は、

ベラルーシ、ウクライナ、ロシアの3共和国に協力して5か所の検診センターを設

置し、10歳以下の子供を対象，に全身線量測定whQle　body　dos㎞範y　CQU磁益9、甲状腺

診断thyroid　diagnQsis、血液検査he靴a翻ogical　ex鋤漁垣Onの検：診を15万人以上に実

施して、本年4月に当初の5か年計画を終了しようとしています。3共和国の各セ

ンターとも全く同じ装置と手技で検診が行われたのが特徴で、各センター間で相互

比較性。◎mp購bilityのあるデータを提供しています。

検診自動車㈱bile頗ε内での甲状腺検：査風景を示しています。

センターでの採血風景です。

毎年出版されているチェルノブイリ笹川計画の検診報告書です。

1991年より1994年に至る間における甲状腺検査成績を示していますが、G◎me1地

区では甲状腺結節n。劇eと甲状腺がん㈱駐cefが突出して多いことが示されていま
す。

甲状腺機能異常と抗甲状腺抗体aati－thyroid　a磁bodyに関しては5センターともそれ

ほどの差はみられません。

3共和国のO～14歳小児甲状腺がんの198玉年より1995年に至る発生数。　（口頭

で説明を追加）
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（S26）

（S27）

（S28）

（S29）

（S30）

（S31）

（S32）

（S33＞

（S34＞

ウィーン会議で発表された最近の数字（同上）

ベラルーシにおける事故前後の地区別急性白血病数（同上）

甲状腺がんの期待数と実測数・地区別（同上）

チェルノブイリ事故後の固形がん・白血病発生予測数（同上）

同上続き

チェルノブイリの遺伝的影響予測（口頭で説明＞

1－131とThyごoid　cancer　（同上）

Medical　Use　on431（同上）

nlyrQid　C鋤cedn　the　Marshamslands　（同上）

まとめ：D鵡恥senから紹介された先週のウィーン会議における結論も含めて纏1

すると、チェルノブイリ事故後10年を経過した今日、放射線被ばくの影響と二割

られる健康障害で著明なのは小児の甲状腺がんでありますが、原因放射線核種耀

われているL131に関しては・脈絡因子の役割とともに今後の検証を必要とする礪

分が多く残されています。これらの原因究明とは別に、現地で小児甲状腺がん対審

を早急に樹立すべきは当然で、これに重点を絞った国際協力が強く求められてい馨

ものと考えます。
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fi #getcyeesuegidyee

Nuclear power plants with RBMK, l. e. channel-type water-graphite reactors,

have only been buiR iB the Soviet Union. The rnain characteristics of these fa-

cilities were chosen with a view to raake best possible use of the experieBce in

designing and building isotope production reactors and of the capabilities of the

machine-buildiRg and construction industries. The channel-type design of the

reactor made it iairly easy to increase the uBit power.

RBMK plants are generally classiiied into 3 plant geBerations. The first generat-

ing unit with a reactorof the type RBMK-1OOO was cornmissioned on Decernber

23,1973, at the Leningrad lluclear power plaRt. Until the accident at Cherfiobyl,

during less thaB 13 years, 14 units with RBMK-1000 reactors were comamis-

sioRed in the former USSR (IO in Russia aBd 4 iB the Ukraine) and oBe

RBMK-150e unit was put into opei'atioR at the lgnalina NPP in Lithliallia. They

accounted ior 50% of the capacity of all Soviet nuclear power plants agd pro-

vlded about 60% oinuclear power in 1985.

Ten years have passed Row since the accident vvhich happened on April 26,

1986, at unit 4 of the Chernobyl Nuclear Power Plant. The eveRts whlch led to this

catastrophe have been investigated extenslvely by many teams of scientist$. Al-

though there are still some gaps of knovvledge relating to details of some pheRom-

ena envolved in the accident, the insights gained i# the meantlme are sufficlent to

identify the cau$es aRd to take effective measures to prevent a repetition of such an

event in the 15 RBMK units currently operated in Rus$ia, Lithuania and the Ukraine.

2 Ckee$esesg#heAcciajege#

The accident occurred when the Ioad-cariying capacity of turbogenerator 8 of

Chernobyl Unit 4 was being tested under coasting conditions. The aim of the

test was to examiBe the possibility of extending the tirae of forced core ceoliBg

I-3-2



in the case ot a loss oi offsite power. The test conditions were characterized by

a low pewer level, increased coolant flow through the core, and slight subcool-

lng of {he coolant a{ the core inlet. These factors had a direct impact on the

scaleoftheeffectswhichoccurredduringthetests. ,

The test prograrrime was inadequate with respect to safety provisions. This

holds in particular for the regulations for restoring reactor power after power re-

duction, providing the minimum permissible operating reactivity margin <ORM),

aBd disabling the ernergency protection and safety systems at an operating

power uBlt.

In the beginning, the Soviet Union ernphasized rnisactions and failures of the per-

sonnel a$ the rnain cause of the accident, Thls attitude was reflected ln {he cen-

ciusion of a repo rt presented by the Soviet Union at the IA I!A in 1986:

      "The primaty cau$e of the aecident was a most improbable combination

      of viofations oi the operating procedures and ruies, oommitted by the

      personnel ofthe unit.

      The accldent assumed catastK)phic propof7ions becavse the reacter

      was driven by the personnel to such an impermissibie state in which ti7e

      efect ofpositive ceef77Cient ofreactivity on the po wer gro wth was greatly

      enhanced".

Neverthele$s the serious deficiencies of the RBMK design ca#sing the accideRt

were already kRown at that time in the Soviet UnieB. The more detaRed studies and

lnvestlgatlon$ performed on the cau$es of the accideBt and the relevant phenomena

after1986 put rnore evidence on these deficiencies. This changed the view vvith re-

spect to the indivldual guilt of the operating staff, s#bstantially.

The results are summarized in the main ceBclusion of the RussiaB report to the

international Conference "Nuclear Accidents and Future of Nuciear Power. Les-

sons oi Chernobyl" held in Paris l991. This report states that the accident was
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caused by the coincidence of the tollowing main {actors: the positive void effect

of reactMty and the shortcomings of the CPS design that resulted in positive re-

activity introduction under the conditions in which the reactor had been put be-

fore the accident.

These tindings were confirrned by later studies iBc(uding those pertorrBed by West-

ern experts. They permit to summarize the main causes of the accident as follows:

The design deficieRcies did apply to all generation of RBMK plants,

ond and {hird generatioB plants,

severe deficiencies in the reactor core design aRd in the design of the $hutdown

systeml

- highpositivevoideffect

- positlvescrameifectoffuRywithdrawncontrolrods

- missingincorporatlonoftheORMintoreactorprotection

lack of safety culture in responsible organizations Ieading to the inability to rem-

edy iinportant weakResses, even though they had been knowR long before the

accident,

an in$ufficiently elaborated and approved test programme with respect to nu-

clearsafety,

operation and operating equipment asking too rnuch of the staff when assuming

thejr responsibi1ity,

insufficient protection against beyond design accident$.

                                                 i. e, to first, sec-
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3 SafetyUpgradingReiatedtetheCau$e$oXheAeeident

3.S AdiyiinistrativeMeasure$akerSheAceiGent

When the $oviet experts wlto were lookiRg into tke causes of the Ckernobyl acci-

deRt came up with their first findings, they gave the highest priority to organizational

rnea$ures aimed at ruling out a recurrence of the status of the Chernobyi Vnit 4 lm-

rnediately before the accident. Rather soon a number of adrninistrational measures

were taken, For instance,

--
 it was forbidden to perform whatever experiments, disabie reactor protections,

   install in the MCR whatever extra controls for reactor equiprnent,

- and the plant per$onnel were instructed to strictly follow regulaiions concerniRg

   operating reactivity margin, coolanUfeedwaterflow rate ration;

3.2 Fir$tStageofBackfit$

Then, frorn fi987 to 1991, a first stage of backfits was

changes addressed the causes of the Chernobyl accideRt:

i
g

e

e

performed, These plant

The void reac{ivity effect was essentiaUy reduced by

installation of 80-90 additional absorbers

increase ef operative reactivity margin to 43--45 manual control rod$ (rr}inimum:

30 rods)

increase of fuel enrichrnent of 2,4 %

The efficiency of the scrarn system was increased by

eliminatio: of watercolumBs (elimination of po$itive scram efiect>

Bew fast-actlng shutdovvn sy$terri (2 Beff iR 2.5 s)

additionai signals fQrsafety system actijation

OrgaBization aBd operation was $trengthened by:
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- rriorefrequentcomputatioBanddisplayoftheoperativeyeactivltymargin

- improvedoperatingrulesandprocedures,

These upgrading rneasures were implemented in all RBMK reactors in a simular

way, Thus, underthe operating conditioRs perraitted by the technicai specifications a

repetitioR of a Chernobyl-type accident is now rather ifnlikely,

Further effort$ forimprovernent Rddressed area$ suck a$ plant management, train-

ing of persoBal (introduction of simulator training), noR-destructive testing, aRd in-

stallation of remote shutdown stations. The status of tkose improvernents varies

from plaBt to plant. Some of these issues wlll be addressed in the following,

ts CltherRBMKSafetylssues

Whereas the investigatlons perforrned in the fkst years afterthe accident focused oB

the causes of the accident, the obiective of those $tudies was broadened by the

tirne to a review of the overall safety of RBMK reactors, These investigations put evi-

dence eR a Bumber of further design deficiencies not directly related to the Cherno-

byl accident and of particular impertance for the lst geReration of RBMKis. These

deficiencies concern forexample

- thedeslgnoi$afetysysternsforas$uringcorecooling,

- theconfinementofradioactivematerialduriBgaccidents,

- andtheprotectionagainsthazardssucha$firesandfloods,

Anotherimportant issue, relevant for all RBMK generatlons, is the possibility of intol-

erable consequeRces after a multiple pressure tube rupture, Furtker significant defi-

ciencies were fouRd with

- thequalityofequlpRientanddocumeBtatlon,

- theroleoflicen$iBg,

- theconductofoperationandthefeedbackofoperatiRgexperience,
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Nevertheless it was also seen that the RBMK design also exhibits some favorable

safety features. Of pardcular irr}portance is the relatlvely iarge therrnal inertla which

rnay be characterized by a large waterinventoty afld a low powerdensity,

4.S Reactiyitry Control

With the first $tage of backfitting the rr)ost

have beeR overcome, Nevertkeless the still

which require furtherattention:

severe deficiencies of reactMty control

remain some weakResses in tlti$ area

Maintaining the ORM-value and the reactor power levei wi{hin the range permit-

ted by the technical specification stilHully relies on correct operator response

aRd net on autornatlc interlocks, Assuming a violatioB of technical speclficaiions

the possible void reactivity effect rnay reach the order of 2-3 B forsmall ORM-

values and low power levels. It ls true that the possible void effect ls substan-

tlally lovver than in 1986. However it ls still hlgher than {he capacity of the fast

acting part of the shutdovvn systern aBd requires the addition of the slower act-

ing control rods to ensure jong term reactMty control, An irriplementatjon of

automatic IBterlocks to keep the ORM and the reactor power within the pre-

$cribed range could overcome this problem, The issue needs furtheranalysis,

The recent investigatlons on RBMK safety put also evidence on tke potential of

a high reactlvity inserlion (4 - 5 B> ln the event of a corriplete voiding of the con-

trol and protectio# systern (CPS) cooilRg circuit, This reactivity insertion due to

CPS voiding is generally assurned to be siovv so that it would be vvithlR tke ca-

pacity of the controi system, On the otker hand the significance of the issue is

underliRed by precursors. -rhus there ls a corrimon understanding that the possi-

biiity of such a iarge reactivity insertion has {o be eliminated.

Though substantial improvement of the shutdown systera kave been implement,

sorne vveaknesses are rernaining, For sorne deslgn basis accidents (e. g. pres-

$ure tube rupture or LOCA> there is only oRe scrarn criterion availabie. This re-

quire$ further backfitting to assure to a reasonable exteRt at least two diverse

sigRais forscram actuation tordesign basis accidents. Furthermore as required
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by recent Russia: regulations and as igternationaily agreed a second independ-

ent and diverse scram system is necessary for reactors with the characteristic$

like the RBMK to assure a suf{icient reliabRity of the shutdown function. Different

design soiutions vvith regard to a secoBd shutdown systern are underdlscussion.

4.2 SafetyanciSupportSy$teras

Regarding the origiBal design of safety systerns there are significaBt difference$ be-

tween the 1st generation of RBMK's on the oRe hand and the 2Rd and 3rd genera-

tioR on the otherhand,

First eneration lants

The fir$t generation of RBMK plants was designed according to safety priRciples of

the sixties, Due to substantial developrrient of safety objectives, several safety rele-

vant design features are now significantly below current standards. Thus, from to--

day's per$pective, the original design features ln this area are characterized by large

$afety deficiencies,

There is a lack of redundancy aRd protection again$t interRal hazards with regard to

the emergeBcy feedwater system, Other important support systems as well as the

electrical supply system and the l&C are highly vujRerable to internai hazards. Fur-

thermore first generation plants are #ot equipped with a separate eraergency core

cooling sy$tem whlch might compeBsate deficiencles of the exis{ing emergency

feedwatersystem,

One particular limitation of first generation RBMK cornpared to the 2Bd and 3rd gen-

eration i$ that the largest deslgn basis LOCA i$ re$tricted te a 300 rnrri break, ln

principle an upgrading of the ECCS capacity to cope with the break of the large$t

pipe (900 mrn) wouid be possible. But an upgrading of the reactor building struc--

tures to withstand this large break seems not feasibie. A possible solution for this

problem would be to implement provision assurlng such a hlgh reliability of the
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plping coBcerned Oeak-before-break coBcepO that the probability of large LOCA's

not covered by desigB can be reduced to an acceptable order,

Large scale backfitting of safety equiprnent is underimplernentation at unit 1 & 2 of

LeBingrad NPP. -rhis includes the construction of a separate three-train ECCS, a

three-tralR emergency powersupply $ystem, replacer;3eRt of safety related 1&C and

further raodifications in order to reduce the vulnerability to internal hazards. Similar

plaR$ exist for all lst generatlon RBMK's, however, the realizatlofi ef those plans

turned out extremejy djfficujt durlBg the receBt years,

2tngumgngff3wt-gd d3d net ts

VVIth the $ecosd and third generatlon of RBMK pjants, the deslgn of safety systen'}s

and the protectioR against hazards have been considerably improved. These im-

provernents are ba$ically iB line with the evolution of internationai safety objectives,

Nevertheless there rernain deficiencies compared to current standards, which rnay

neediurtherimprovement.

iFEippIgigt t

/3t general weakness of RBMK reactors i$ related to fire protectio: provisions, this

has been highlighted by several serious events. This rnain reasoR is that the former

Soviet regulation put the main emphasis on fire flghting by fire brigades and Ie$$ oB

passive iire protection, Large efforts have been takefi to lrr)prove the situation, This

iRcludes upgradigg of flre doors, coveri:g ot cabies with protectlve coating, rernoval

of large fire loads etc,, Tlte status of irr}plementatioR of such rneasures dMers from

plant to plant. Overail the situation with respect to iire protection is still not sati$fac-

tory and needs furtherimprovement especlaily for flrst generation RBMKs,

4.3 Confinement FuRction

A specific desigfi feature of RBMK's compared to other reactor types is the limited

confinementiunction, First generatioB p[ants do not have a con{ainrnent (accideBt

locali$ation system). At Leningrad-G and -2 a partiaj contajnrnent that can cope wjth
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LOCA's up to the 300 mrn break ls now uRderconstruction. This partial containment

is similar to the accident iocalization systems of 2nd aRd 3rd generation unit, The

Russian plans for safety upgradings include those backfits at alKirst generatioB

RBMK's in Ru$sia,

2nd aBd 3rd generation units are equipped with pardal confinements IBcluding pres-

sure suppression pools. The design basi$ for these accident Iocallzation systems is

the 900 mrn main coolant pump pressure Ieader break,

-rhe partial confinement of 2nd and 3rd geBeration plants is restricted to the lower

part of the main coolant circuit, Therefore medlurn and large break in the area of the

rnain steamlines, the upper parts of the downcomers and the feedwaterline will al$o

lead to radioactlve releases into the environment. The safety significance of thi$ de-

ficlency strongly depends oB the radiological consequeRce for the relevant LOCA's

and on the efforts in the preventioB of the respective accidents. Whereas ba.ckfittiltg

in order to cope with breaks in the upper parts of the ;"nain coolant circuit seems net

practicable, irnproved qliality assurance ln view o{ lmproved break preveRtion seerri

feasible.

4.4 ReactorCavityOverpre$$ureProtectionSy$tern

A significant safety concern identified by the investigations carried. out after the

Chernobyl accldent is the steam relief capacity frorn the reactorcavity. An excessive

pressure ri$e in the reactorcavity could lift the upper reactorplate and thu$ lead to

catastrophlc consequences, The original design basis for the overpre$sure protec-

tion systern of the reactorcavity is the rupture of a single pressure tube, More recent

analyses show that this overpressure protection system can cope with the sirnulta-

neous rupture ofup to 3-4 presslire tubes.

By now no plausible scenarios for sirnultaneous rnultiple pressure tube rupture'have

been identified. Nevertheless all plan{s are increasing the stearn relief capacity ef

the reactor cavity to an extent technically feasible (up to 9 -- 1O slmultaneous pre$-

sure tube rup{ures), ln view of the potential consequences of a multiple pressure

I-3 --10



tube rupture these efforts are of high importance, Sraolensk-3, Lenifigrad-1 aBd -2

ltave already implemented the$e backfits.

4.S AecicientAnaly$i$

cornp¥ter simulatlon of DBA`s is essential for the design of safety provisions for

NPP'$ as vveli as for the developraent of adeqljate operating procedures and proper

operatortramlng.

The scope of accident anaiysi$ in the Forrrier Seviet UnioB was sub$tantially Iimited

due to a lack of adequate computer codes and advanced computers. Thls wa$ of

partlcularimportance for RBMK reactor due to the very complex behaviour of these

plants under normal and accideBtal coRditlons requiring advanced tools, Good pro-

gre$$ has been raade in this area recently. Nevertkele$s furthereffort$ are neces-

$ary to valldate the advaRced cornputer codes Bow in use and coraplete the safety

cases of each piant in a $y$tematic way,

ag.6 CendllctefOperation

The safety concept of sovlet-type reactors strongly relies oB correct operator re-

sponse. Therefore adequate conduct of operation is hlgh importance tor RBMK

safety. More recent reviews of operational issues of RBMK plant have high ligkted

an important potentiaHorirnprovements in this fieid. The areas ln question relate to

rnanagernent structure, feedback ef operating experience, rnaintenance aBd opera-

tor training. An irnportant part of the proposed improvement can be irnplemeRted in

a short {ime period aBd with coreparatlvely low costs. The experience of recent

years shows that international cooperation in this field may be very effective.

5 P¥e$geeck$

The safety of the exlsting RBMK designs ultirnatly depends, ln the sarae way as

the safety of any nuclear power plant, on a sound implernentation of defense in
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depth. Thu$, RBMK safety concepts need to assure appropriate redundaRcy, diver-

sity, functional segregation and quality of systems assuring the basic safety fuRction

uRder accident conditions and appropriate precautions rnust be taken to exclude

vvith extremely high confidence aRy accident initlator whlch could jeopardize all lev--

els of defense simuitaneously.

2d d3d t fRBMK

The 2nd and 3rd generation RBMK's novv basically meet rnost of the defense in

depth objectives. Certainly there remain deflciencies and questions which need to

be addressed $uch as

- remainingpossibilitiesofreactivityaccidents,

- the control and protection system and its interrelation between improved core

   design providlng decreased void reactivity coefficient,

-- po$sibilityofandprotectioRagain$trnultipletuberuptures,

No fundamental problenis have been identlfied so far in $olving these issues, How--

ever, it must be recognized that the Iimitations of the partlal confinement wiU require

additio#aHnvestigatlons and efforts for accident prevention,

pt/t t fRBMK

The safety of Ist generation RBMK's raises further questions in addition to those

relevaBt for the rnore recent plant generation$, There have been significant doubts

in Western countries about the feasibility and the cost-effectiveness of backfit$.

However, the existing upgradlng prograrns address most of the safety concerns.

-1"hey iBclude the backfitting of essential satety features $uch as control and protec-

tion systems, ernergency core cooling systems, and partial continernent. Where

"classical" approaches are difficult to implernent they oiten rely on "compensating

sollitions" such as

I-3-l2



- improved prevention of accident initiators where fully satisfactory control of acci-

   dents is Rot feasible or practicai (e. g. Ieak before break concept for critical com--

   ponents (diameter> 300 mm),

- irnplementing accident maBagernent procedures where appropriate $y$terns to

   assure {he safety fuRctions are available aRdlor speciiic advaRtages of the

   RBMK design provide opportunities,

When completed, such backfits vv#l lead to significant improvemeBts even if they will

not alvvays reproduce the technical solutioRs implerne#ted in #ew RBMK plants, The

work currentjy carrled out at the Leningrad nuclear power statlon shows that tho$e

programs are feasible if financial resources are available and if safety issues recelve

due attentlon,

s CoRcau$ion$

SummariziRg it caR be stated that the severe de$ign deficlencie$, which were the

main causes of the Chernobyl accident, are now essentialiy rernoved ln ali RBMK

plants, A repetition of a Chernobyl--type accident seerBs very unlikely,

There remain safety deficlencies, in particular with the first generation RBMK's,

These deficiencies are essentially addressed by the existlng upgradiBg programs.

Many step$ to be taken have been internationaiiy agreed. The rernaining deficien-

cies of {he $econd afid third generation pknts, whlch are essentially iraproved com-

pared to first generation plants, could be overcorr}e iR a way broadiy consistent with

the defense in depth obiectlve. Implementatlon of the existing pians for safety up-

grading of l$t generation will approximate those units to tke more recent RBMK's.

The most significant RBMK problem seems to be the tremendous dlfficulties of the

RBMK operators vvith a timely realizatlon of existing upgrading coRcepts, lrnprove-

rnents in this regard are highly neces$ary. They vvill depend on Revv ways to ernpha-

stze safety as a factor of nuclear power plant cornpetitlveBess and to find fiBancial

resources for safety related vvork at these piant$,
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[ff7k£ DevePogeSitg Ngecgeaff Egediwseffy git CkRgek

                ZHOU Yuanquan
Director General, Bureau ofInternational Cooperation

        China Natienal Nuclear Corporation

                 (April 18,1996)

M¥. Ckkgxggkak,

LadiEes thifdi GeittRegxeR,

We feel very privileged of having the opportunity to attend the 29th JAIF

Anf)ual Conference and to discuss and exchange our ideas with respected

representitives from diflierent countries on the subject issue ofpeacefu1 uses of

nuclear energy. First of all, Please allow me, on behalf of the China Natienal

Nuclear Corporation, to express my heartfelt appreciation to JAIF fbr the

inviation and the extraordinary organizaton. Best wishes are also extended to

the respected guests and firieRds present today. Now, I would like to take this

occasion to give you aR outline of the developing nuclear industry in China as

well as its international cooperation.

g. Tke dieve}epiitg itdicgear aitdesstry ik Ckggea

g.a Tke se¥aSegy kdjwsti:}ent eftke figedigstry

Like the development ofnuclear industry ofthe advanced nations, the nuclear

industry of China started by serving the defense and proceeds to field of the

national economic construction step by step. Within a short period from mid

195es, we set up a fairly complete system ofnuclear technology and industry

mainly on selfireliance, which oRly a few countries possessed in the world.

This system covers uranium resource general survey and exploration, mining

and metallurgy of uranium, enrichment and processing of uranium, chemical

reprocessing ofuranium aRd plutonium, treatment and disposal of radioactive

wastes, nuclear powering design, radioactive isotopes and their products,

radiation technological appiication, etc. The coordinate trades and completc

majors lay a firm technical basis fbr the development and utilization ofRuclear

energy.

At the end of l970s and the beginning of l980s, our governrrient
'censcientiously analyzed the change in the international situation and took
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the chance to adopt the reform and open policy with the focus of socialigE

modernization. To rr}eet this big goal, the nuclear industry in China shifteal

towards the national economic construction and undertook the rigorous civiliaEx'

orientation adjustment in policy and principle, management system, productiork

scale, product and industry structure. By then, the nuclear industry in China

entered the second phase of starting an undertaking focused on civiliasi

production.

China is rich in coal and hydropower resource but with uneven distribution. Ig

the economically advanced southeastern coast, the lack ofnon-recycled energy

resources is the major ltegative factor against the economic development. The

development of thermal electricity causes great pressure on transportation and

harms the environment protectioR. In this conditioR, we setthe peacefu1 use of

nuclear technology and development of nuclear power as the emphasis and

strategic goal. We started by buildiRg NPPs in ZhejiaRg and Guangdong.

In the aspect of development strategy, we stick to the concentration on nuclear

combined with multi--business to develop the ecoRomic strength. We take the

note of the transformation potentialities of the old enterprises to activate their

advaRtages in techniques, equiprr}ent and personnel. Meantime, we establish

some major civilian production projects including non-ferrorus metals, fine

chemistry, mechanics, electronics, medicine, fbod, plant germination, man-

made diamend, light industry and textiles, metallurgy, etc. ARd there are over

1500 kinds ofproducts. The tertiary industry is alse developed. The curreRt

non-nuclear production value accounts for 80% of that of the total nuclear

industrial production. The civilian products, Ruclear power and Ruclear fuel

are the three major parts ofnuclear iRdustry today. The new industrial structure

is formed as the combination of military aRd civilian, rr}ulti-b"siness with

focus on nuclear.

g.2 lgrke iteeekear geower eoitstrasctioR enter a deveaopiitg perged

seegegegkg-eege

Gfiro]iit its

The establishment of Qinshan NPP filled up the gap of Chinese history without

NPP and made China the 7th natioA to independently design and build NPP m

the world. In recent years, the load factor of the unit has been increasing

66% in 1993, 68% in 1994, 84% in l995. Daya Bay. NPP, as the result ofthe

refbrm and open policy, stands as the successfu1 example of introducing

foreign advanced technology, equipment and management experience. Last

year, Daya Bay NPP run beyond the goal of generating 10,OOO GWh
eleotricity. We accumulated experience and grasped the technology through the

construction, safe operation and management, marking the new leap in the

development of nuclear industry, possessing profound milestone-like
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significance, founding the basis for the further development of nuclear power

and p2vvingaRew route.

At present, the development ofnuclear power in China enters a Rew phase. As

set in the governmental planning, during the 9th five-year plan, 4 NPPs and 8

reactors totaling 6.6GW will be built. Among them are 2 heavy water reactors

from Canada, 2 pressurized vvater reactors from France and Russia respectively

and twe 600MW pressurized water reactors the second-phase QiRshan Project.

They will be set up in the eastern coastal areas in Zhejiang, Guangdong,

Liaoning, etc. With the coordinate and speedy economic development, the

construction ofnuclear power vvill be further enlarged. By 2010, the nuclear

power installed capacity is expected to reach 20GW. The prospect of Chinese

fiuclear power construction is premising and encouraging.

1.3 Te ptay a sesgeperSiptg rete So the devekepgitept of ptthcgear power, wwre

have gggadie great progress in the itucRear fuel cycEe ind"stry and naseNear

ekeergy scgentfifie research.

China has a rich potential reserve in uranium resource. Compared to the

cwrent planning scale of the nuclear power development, the uraniurn

resource can be guaranteed. In the aspect of uranium mining and processing,

the leaching technology has new development aRd the heap leaching
technology has been promoted. A new uranium mining and metallurgy
technological system is formed with the concentration on in-situ leaching and

heap leaching as well as heap metallurging assistance.

in the aspect of uranium isotope separation, besides the continuos productien

and further technical transformation of diffusioR enrichment line we made a
                                                     '
lot of progress in the experimental research on the advanced uranium

enrichment technology. The uranium isotope micro-separation experimeRt on

the atom laser device, marking the step forward in the uraRiurri isotope laser

separation researchin China.

In the aspect of manufacturing ofthe nuclear fuel elemeflts, we first relied on

our technical strength to realize the nationalization of Qinshan 30eMW nuclear

power fuel assemblies. The fust refueling of Qinshan NPP showed that the

national made fuel assembly is of good quality. With this basis, we introduced

the large-scale NPP fuel assembly manufacturiRg and designing from France

and successfu11y supplied the refueling assemblies to Daya Bay NPP. We

realized the serializatien and natioRalization of the rrianufacturing of 300MW,

600MW and 900MW nuclear power fuel assemblies.

In order to strengthen the momentum of the development, we premoted the

nuclear energy scientific research and development. We are undertaking the
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and speed up the research and development in this field.                                                  The fast neutrQit.
breeder prototype reactor was listed in the national High-tech Program 863 and:,.

the pre-construction preparation is on the way. In the research on the

controlled nuclear fusion, on the independently-built Tokamak facility, the

research on magnetically controlled fusion has come out with some results, ai}d

the IAEA research projects were undertaken with satisfactory results, tog,

Some experimental approaches were created in the research on the inertial,.

controlled nuclear fusion. The research on the controlled nuclear fusion.

contributes to human beings' exploration of altemative and inexhaustible

energy resources.

  In addition to these, we achieved rapid developrr}ent in the peacefu1 applicatioR

  ofisetopes and radiation technblogy. By now, we can produce and supply over

  800 kinds of isotope products for various application in the field of industry,

  agriculture, medicine, environment, resource, scientific research, etc. In the

, promotion of radiation technology, 5 large-scale radiation stations were set up

  in Chinese nuclear industry system. Its application in raw material
  modification, fbod conservation, breeding has beeR exteRsive day by day.

  Especially in the field of breeding, the combination of radiation and other

  technology cultured nearly 400 types of new crops. A new civilian nuclear

  high-tech industry covering isotopes and their products, nBclear instruments

  and meters, radiation processing, nuclear agriculture and nuclear mediciRe is

  forming.

Mr. Chairmax,
]Ladies aitd GeRtNesuReR,

Within less than 5 years to the eRd of the 20th century, to meet the national

goal of doubliRg GNP, the nuclear industry has a pressing and honorable task

ofrefbrm and development. The goal for the 1990s is to maintain and develop

high-tech nuclear strength to meet the nation's need, to estab}ish new systems

ofnuclear power and nuclear fuel required by the nation's energy construction,

to build up multi-business capacity with the civilian production and operation

structure of combinations between nuclear and non-nuclear, .techniques and

industrial trade, old western bases and new coastal bases, to adjust structure and

convert operation mechanism to build CNNC as a large-scale corporation and a

share-holder on behalf of the state.
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2 [grke eorrespoRding intematfieRai cooperatRon

Mr. Ckafirmiaan,

Ladies aged Gelltgemeit,

The reforrn and development ofChina's nuclear industry can not go on without

the environment ofworld cornmunity. Our lasting principle is to enlarge the

opening to the outside and strengthen the international technological

cooperation and exchange. We earnestly hope to develop friendly relationship

and trade tie with each country based on the principle of independence and

mutual benefit in order to share merits and learn strengths to centribute to the

world's peacefu1 use ofnuclear energy.

IR l983 China becarne a member oflAEA; in 1984, the designated member

of IAEAboard ef governor. In 1991, ChinajoinedtheNPT. Redeemingthe
ruie of exclBsive peacefu1 purposes, accepting the safeguards and supervision

oflAEA and non-transfer to any third party without permission ofthe Chinese

governrnent, we exported to Algeriatheresearch reactor, which was built on

time for due operation and was welcomed by Algeria, and to Pakistan the

300MW-PWR NPP and Ruclear fuel assemblies. This project is undertaken
very well with reliable quality thanks to the close co-operation between China

and Pakistan and it was highly praised by Pakistani leaders and people.

concerned. At present, this prQject is on the stage of iRtense installation and

expected to be completed on due time. Meantime, we have signed co-operation.

agreements on peaceful use ofnuclear energy with a dozen ofcountries like

Italy, Germany, France, Britain and Canada, and we have conducted economic

and technical co-operation and trade activities with over 40 countries and

reglons.

International exchange is ofpositive significance to the developmeRt of China's

nuclear cause and level upgrading. Through the bilateral exchange, especially

with the western nuclear-advanced nations we benefit a lot in the field of
                                   '
uranium exploration, uranium mining and metallurgy, nuclear fuel, nuclear

power as weli as radioactive medicine. We broadened our horizon, learned

technology or introduced advanced instrument and equipment and meantime

we enhanced to understanding and friendship with our counterparts. China

vigorously panicipated the activities oflAEA and its branches. In 1984 China

Nuclear Information Center joined its information network to provide

mformation service to units concerned. China Nuclear Data center set up the

co-operative tie with the data base ofIAEA. IAEA signed research contracts

with China to offer research-funded posts to invite Chinese nuclear technical

persoRnei to various training courses, scientific investigation, academic

conferences aRd advisor-group meetings. Also, sorne Chinese well-known
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Ruclear scieRtists are invited to atSend the advisor--group meetings oflAEA ttt.

contribute to the peacefu1 use ofnuclear technology in the world.

With the successfu1 co-operation in Daya Bay NPP between Chinese
g･?xc,},c2".?8e,Igs,¥i.fiPesfi2os,d,}ggS.`g,Gx,a,n,gd.2n,g69'R',tigg,10, lllgei &zzx,el///ji'

Nnclear Power Co. Ltd. has registered to be established and the excavatioR oR'

the prQject has begun. This preject, like the first-phase, is via introductioR ofi

foreign capital, loaR for construction, repayment after the sale ofelectricity.

The work of introducing two 700MW Candu NPPs from Canada has beeRi-
preceeding well. Last October, the governments ofChina and Canada signed a

memorandum of understanding on Candu NPP in Qinshan. CNNC and AECL"
signed the agreement on commercial negotiation principle. At present, the talk

is under way. This project is a turn-key project with A[ECL responsible for al!

the capital, and CNNC is responsible fbr construction site prepairation,

administration and residence facilities and the cos£ ofthe ewner.

The two pressurized water reactors introduced from Russia are intended for

LiaoRing. The prQject is undertaken with a small part of governmental loai}s

and takes the form of barter trade.

negotiation are under way.

The related preparation and contract

The second-phase preject of Qinshan NPP with two 600MW PWRs is
undertaken in form of selfreliance and Sino-overseas co-operation. Contracts

have been signed with suppliers for the majer equipment and components ofthe

second phase. In June, 1996, the firs tank ofconcrete will be poured. The

two reactors will be completed for operation at the beginning ofnext century.

DRstigg"ish DeEegates,

Ladies altd Gent}eEiten,

The market ofRuclear power in China is promising and the opportunity fbr co-

operation is broad. We wish to co-operate with foreign couRterparts in various

ways and welcome corporations, financial groups and enterprises from all

countries to negotiate business aRd invest in China. We are sure the

peacefu1 uses of nuclear energy will bring a more beautifu1 future to the

mankind.

Thank you for your kind attention.
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advanced national iRdustry, supported by a strong agriculture, which in turn will crea

strong basis for a selflsustaining growth and develop:nent in the efforts toward social jus

and welfare of the people based oR our }ive Principles (Pancasila) ideology.

      Accordingly, the development of the national iRdustries will need the supply efX

abundant arnount of energy. It must be noted, however, that the growth of this developraas

should be maintained equally and widely spread, aiid to assure a self-sustaiBing develQp{Ree

in accordance with the principle of social justice.

      This principle is animportant guideline in establishing the national energy pol}cyva

{he future in supporting our second loRg term 25 year develop!nent programme, whereases

main objective would be the creation of a high quality peo' ple, a better standard of liviges

healthier environmefit, and a prosperous and peaceful natioR.

      In liRe with the Rational energy pelicy in premoting inteRsification, diversification

conservation of energy, some importafit steps need to be taken in order to estab
alterRative energy strategies which will be 'decisive in {he formu}ation and developmefi

the national energy plaR in t･he future. At present Indonesia does Rot have any Ruclear pQ

plants. The introductieR of Nuclear Power Plants in Indonesia is not only to reach

optimum energy mix based on costs and environment, but also to relieve the pressure ari

from increasing domestic demand for oil and gas. Therefore, oil and gas could be used

other strategies, such as for export and feedstocks to support the take-off era towards {he

Long Term Development Programme. This strategy is an integral part of the overall eRe

strategy.

,,,.,,,.E,Ve.",.th,O."tg.hbi.",ddO.",e,S
5a.dha.S.S,e,M.?itrl,g[ni9 .ilftS. r,e.SiO."8Cfeilt,,i,{ill5a,S tpo.b.e,;eslihz.e,d, :.2aEighima

to stabilize the supply of electricity, conserve strategic oil and gas resources and protectas

environment from deleterious pollutants.

gg. NATg<)NAL ENERGY P(])LgCY

      Indonesia has been implementing a National Development plan, whose goal i

create ajust aRd prosperous nation. The first 25 years of the National Development plafi

called £he first long term Rational development programme. This programme was started

1969 and consisted of Five-Year Development Programmes. One of the main objectiVe

the first long term national developmeRt programrne is to broaden the basis of our econe

structure, that is to strengthen and to promote national industrialization. The natiO
programine on industrialization has given rise to substantial increase in the demafid

efiergy. The energy sector is of particular importance in the development ef the Indofie

economy, as Indonesia's current per capita energy consumption is relatively low coMP
to ether ASEAN ceuntries. The increase of population, especially in the rural areas dO g e

e
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with its large popula{ion and industry constitutes the major area of energy demand.                                                                   In a way
which raaximizes economic efficiency and provides employment and regional                                                                develepment
opportunities, the Government has adopted a policy of promotifig development of the energ.y

reseufces with a view toward more diversification.

     Historically, Indonesia's energy policy aRd petreleum policy were syfionymeus. Oil

had the dual role of beiRg the nation's prime source of commercial energy and of providing .

both foreign exchange and Government reveRue to finance economic deve!oprneRt. By the

jate 1970's however, demestic consumption grew at an annual rate of up to l5 %. Domestic

consumption begafi to divert oil from the export market. In the late 1970's, the Government

einbarked on an ambitious programme to move domestic energy consumption away from
crude oil in order to maximize the amount of oil production available for export. The indirect

result of this diversification effort was the construction of electrical generation facilities

which utilize non-oil energy resources such as coal. Cen}ent p}aRts were coRverted fro!n

bt!rnifig oil to uslng coal. Diversification also led to ificreasing use ofliquefied petroieum gas

(from gas reserves) by households. There were also plaRs forincreasiRg utilization ofnatural

gas in domestic industry aRd for electricity generation.

     Briefiy,

include :

our National Energy Policy has four main objectives. These objectives

i
'

2
.
3
.
4.

To secure the continuity of supply of energy for domestic use at prices

affordable to the public,

To enhance the quality of life of the people,

To stimulate economic growth, and

To reserve an adequate supply of oil and gas for export, in order to provide

an important source of foreign exchange to fund national development

programs.

There are three policy measures adopted by the governinent to meet these objectives :

L

2.

3
.

Intensification, i e. to increase and expand exploration of energy sources

available in the ceuntry.

DiversificatioR,i.e. to reduce dependence on only afew sources ofenergy (i.e.

gas and petroleum), and later to replace it with other available sources.

Conservation, i.e, to economize on the energy use and to increase the
efficiency ef energy production.

      Impiementatiofi of the

regulations, standards, energy

appropriate technologies. The
follows :

energy policy covers several aspects such as issuance of

pricing incen{ives and disincentives, and the application of

 technologies that would be considered are identified as

a.

b.

Technology to produce substitutes for eil, as oil is noR-renewable, Gasi-

fication and llquefaction of coal could well meet the fuel needs of the future.

Technologies to support a more sustainable energy supply, through the
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XXK.

      harAessiRg of avaiiable and renewable energy sources.

c. Cleanandefficie{itenergytechnologiestesuppor{environmentalconcewa

'The PreseRt Feasibili{.y Study for [Kike E?irsg N?P Ege ggideg}esia

      IR September l989 the Indonesian Governinen{ through the National ExM
Co--ordination Board (BAKOREN) decided to perform anew the NPP feasibility sme
including a comprehensive investigation of the Muria site.' The study ituself should be ca!ewew

out by the National Ato{nic Energy Agency (BATAN), under the directives of the Etfil$III

:tehCehrnl'nCasli tCu?iionnMsittee (PTE) Of {he Department of Mines an9 Energy, and in cooperatien.va

      On August 23, 1991, an agreement was signed in Jakarta between, the Indofi

Ministry of Finance and BATAN on beha}f of Indonesia, and the consultancy com

NEWJEC Inc. This agreement contracts NEWJEC for a four ･and a half year peridi

perform a site selection aRd evaluation, as well as a eomprehensive nuclear power

feasibility study. The principa} part of the contfact value will be spent on studies re}at

{he site, which is to be sought in the Rorthern coast of the Muria Peninsu}a in Central

The scope of the feasibility study includes two main components

L The noR-site studies, covering energy economics and financing, technica

safety aspects, the fuel cycle and waste management, and general manage

aspects, among ether thiRgs.

s
s

2. Site and environmental studies, covering field investigations aRd assess

of site selection, site qualificationlevaluation, and environmefital, s

economic and soclo-cultural impacts.

e
e

      Ofi Dece!nber 30, 1993, two years after the startiRg date (22 November l99

NEWJEC submit{ed the feasibility study repor{ (FSR) and preliminary site data re

(PSDR) to BATAN. At the end of the four ai}d half year contract, a final report wi

provided, including a site and environmenta1 report, and a prelimi!}ary safety analysis re

These documeAts will provide the inforination necessary for site permit application, fo

design engineering basis and other ifidustrial infrastructure preparations. The attached Fi

I shows the overall schedule of the feasibility study.

      IR this chapter a more general description concerning the results of the FeaSiee

Studies including National Energy Market Analysis, Electric Expansion Plan and the rOve

NPP, Economics and Financial Study, as well as Site Studtes on Earthquake, Volcan(>SIII

and Environmental Impacts shall be presented.

m.x Nationa# Energy Market Analysis

      The objectives of the NatioRal Energy Market Analysis are to conduct a s{udY as

national energy developrnent to support the long term energy demaRd,' and to COva
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aRalysis of the energy sys;em, specifically the electrical energy sector by the use of the

ENpEP (Energy aNd Power Evaluation Program).

     This report includes an analysis of the evolution of the energy market, evalyation of

energy resources, forecast of energy demaRd, analysis of eRergy demand management

cptions, and the formulation of an energy supply planning.

     Following are some tables showing results of the Macro Econemic, Energy Demand

aRd Energy Supply projections.

a. kdiacroEcenemicProjectioes

GDP GROWTH
   TOTAL
   (%/year)

POPULATION
  GROWTH
  (%1year)

199e - 2ooO

2ooO - 2010

2010 - 2019

6.50

6.oo

5.00

l.87

1.35

O.85

b
.

Energy Deniand

The efiergy dernand will iRcreased by 6 - 7%

years (1990 - 2019).

per year during the study period of 30

GROWTH OF TOTAL
ENERGY DEMAND
      (%/year)

  ELECTRICITY
DEMAND GROWTH
     (%1year)

i990 - 200{Z}

2000 - 2010

201e - 2019

AVERAGE
GROwrH

6.27

7.20

7.09

7.I8

10.30

9.64

8.27

9.41

ll -3-5



c. Egeergy SuppRy

o ShareofPrimary Energy Supply during the Study Period

PRIMARY ENER6Y 1990 2000 20lO

OIL

GAS

COAL

NUCLEAR

OTHERS
(hydro, geothermal)

60.21

32.52

 5.72

 o.oo

 1.55

60.79

18.60

l8.21

 o.eo

 2.40

51.l4

 7.01

35.55

 3.92

 2.38

34.

54.

2C

3
,

6
,

l
.

･/t･ww

,
-
e
e

d. Crude ()il Prajectgon (%)

o CrudeOilPrejectionduringtheStudyPeriod

･.dieecat

PRIMARY ENERGY 1990 2000 20lO

OIL
(DOMESTIC
(IMPORT)
(EXPORT)

PROD.)
60.20

(92.1)

 (7.9)

(51.1)

60.80
(48.0)

(52.0)

(32.5)

51.10
(21.4)

(78.6)

(17.0)

201ee

 3tt

(12,

(87.

(11.

KEX.2 Electric Expaitsion PIan and rifhe Roie of NPP

     The Electric expansion studies include studies on the Electric System Analysis 3ee

Choice of Unit Size.

a. ERectricSystemARalysEs

configuTaht2'onObjfbecr IhiVeeJaOvfa-khaeii glefiliir:i8 g2Yngea?1,on"gyagtYeSRIS'wlih 10h,9'Xtt?Ill'll"i2eti.I¥1.fO&neiwa

Power Plaiits including the size and its main fet{tures.

      The results obtaiRed £hrough the optimization study in the developinent of the Jaes
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Ball electriC geceratiefi SYstem with {he use of the ELECTRIC module

ffNpEp program, shows that the introduction of nuclear power plants in

the Java--Bali electric system represents an optimal solution.

(WASP IIg) of the

the early 20(>Os to

b.
ckogce of u"ge sgze

     "rhe objectlve of Choice of Unit Size study, is to determine the fiuclear power plaRt

tmit size, taking ifito consideration the capal)ility afid reliability of the electric network system

in relation to the load fiow, short circuit capacity and the stability of the nctwork.

     The results show that commeRcifig in the eatrly 2000s and supported by development

of the electrical network, the introduction of the 6oo to 9eO class nuclear power plants iRto

the Java-Bali electric system is absolute}y possible, furthermore based on economic aspects,

the introduction of the 9oo unit slze class is a better option. Meanwhile, to aRticipate the

increasing dernaRd of electricity in the future, it is very necessary to conduct updating studies

cf the electric network system.

                 i

      Based on the above studies, the following may be concluded :

Coal fired plafits wil} dominate the electricity generatieR system. Nuclear

power plants will be feasible to be in operation in the early 2000s (based on

current prejection studies). Nuclear power plants will increase in accordance

with the demand. The result of the analysis ef this scope of work is used as

referefice for optimization studies ifi the development of the Java-Bali electric

system.

In the year 2019 the role of nuclear power plants will give a contribution of

10% to the eiectricity supply, an amount equal to about 126oo MW.

xxg.3 Economgcs aitd FinaRciag Study

a. Nesc#ear Cosg Estr.in}ate

      This study covers an analysis of capital cost (based on vendor's overnight cost, in

April i992 US dcllars) for each type of fiuclear power plant, as offered by various veRdors:

Mitsubishi Heavy Industries (Japan), Atomic ERergy of Canada Lim}ted, Nuclear Pewer
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International (6erman - French Consortiuin), Westinghouse Electric CornpaRg,e?8,raJ.¥l.ec,","6C,g,gww,Y,,!dUi",'Ng.Oi}g%rl:Ome,Zf.k"z'A"Geg,"e6cf,g,"g.d,ec,,o,m,v,'xs.ioXiiecSew

b. geinakcaaEStgdy

      The objective of the Financial Review Study, is to obtain various options and souree

?f.vl2R,i&f,i2a.ZC,g?e .i?', tEe, C.08.S%"8,ltOX.Pf,l waC,i8ir,P, ZW,gr,g'X"6S67,i.'gO?e,/j.afi.T,R,e geo,lzf/su

Following are the results of the study: """

1. CoitveittgokxaE Figeagacieeg

,.,.,gM,,e.ie,Mxeg'e,g,C,g".:e,:,i2n,S.`,fi8,aBCS'£2,fo,r,i:f,?o,R.S,tE",sw,oJ,,6,OO,,gr.9,2,9,,M.])7,¥,"Aks,ss

can be conducted fbr example : US component 50%-Japanese component 50%, Ust
componeRt IOO%, French component 50%-Gennan componeR{ 50%, and CaRadiEX'

componeRt 100%.

      The results show that the energy price of the 600 and 900 MW class Nuclear Powee
PlaRt units are competitive to the eRergy price of similiar capacity of Coal Fired Plants usikg'

deSOx and deNOx,equipmeRt.

2. ge()OIB())rif Fgnancing Sches}}e

      The study is still very preliminary in nature.

      The implementation of the BOOIBOT financing scheme for 600 and 900 MW unit g'･

neclear power projects in Indonesia should be supported by the GoverRment through thg"

following instruments :

      Q TheReedofabllateralagreementbetweentheGovernmentofIndonesiaaitGl

            the related country concerning the use of nuctear energy for peaLceful useS･

      o Activitiesrelated{othedecommissioflingandbackendofthefuelcycle･

      o GuaraRteeoffuelsupply.

      o ThirdPanyLiabilityinsurancefromnuclearhazards.
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     Furthermore a power purchase agreement is necessary between･PLN with tbe

coaipaRy, coveriBg the followifig guarantees and requiremen{s :

     a. TheobligationefPLNtoremitpaymentsaccordingtotherequiremen{s,using

           the agreed de{ermined exchange rates.

b. A guarantee by the Government to return loans, dividends, and other financial

arrangements in the determined exchange rate and currency.

III.4 Site aitd Eitv;ronment.afi Studies

     Site aRd Environment Study (SES) for the NPP in the Muria Peninsula has been going

ofi since end of 1991. The study consisting of general site survey, site evaluation, and site

coRfirmation currently has reached its third or final stage. The completion of the study is

scheduled for May 1996, with the submission of complete report of Site Data Report (SDR),

preliminary Safety Analysis (PSAR), Enviranmental Impact Analysis Report (EIAR), and the

Final Report of Site and ERvironmental Study (FR-SES).

     By far, preliminary conclusions drawn frorn data and informatioR of the study shew

that the caRdidate site, Ujung Lemahabang (ULA), an area of approximately 5oo hectares at

the Northern part of PeniRsula, is the best choice for the siting of NPP from both technical

and economical point of views. There is no immediate hazard that could affect {he NPP

integrity and its operatien.

     The Site Studies concern mafiy aspects, however, only the results of the velcanology,

seismology and efivironmental studies will be briefly described here, as fo11ows :

a. iVogcanoiogy and Seismogogy

     These two aspects ef SES receive special attention Uuring the study. Networks of

Microearthquake Telemetrifig System (MTS) consists of5 and 3 seismometers are iRstalled

in the area. This system records every single earthquake with the magnitude of < 3 Richter.

To record earthquake haviRg M > 3-5, A Strong MotioR Accelerometer (SMA) system is

installed at the Ujung Lemahabang site. By far, no single earthquake that could trigger this

SMA system is ever recorded.
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..,,, Eh.Xr,e,al,e,5W2JO,5Za20,,,S･ V,2!2M, f,'?,th:,%'`iil6,ochllli¥ ale. Nh,g ?fa",Uk.a.?2.?:l zra2 v,:,i,ss

about O.49 ma. Mounth Muria (1602 m) {hat is situated in the center of Peninsula

activities betweeR 2.1 to O.8 ma. The last volcanic eruption isjudged to have occured a

O.32 ma ago. The candidate Site, Ujung Lemahabang, has never been affected by lav

pyroclastic flows frora either volcano. Careful assessinent of the phreatic and gas emls

phenomena at fiank of Muria is still ufiderway.

b. Environn}entagStudies

...,,.C,S.k"Z",gO,:ed,,, P.e,fo,l.e',Y?O:l16.0!.2",Yi59zzme,t,S,t"Pggti,,l",Shg.,za."gwss,,sLt? ,ww

further confirm the acceptabili{y of Ujung LemahabaRg.

      The fo11owing parts is the highlight of preliminary results in the environment studlee

       i' e.v,a!,"g,tig7,l}zS,flfl,,Zn,J.h,eg?r.f:?,nls.g,P,Lsg::n;x."t::ise,,tS,D,,g).s.h,o:ras,ai,2oggww

             of the site.

      2. Noextrememeteorologicalphenomenasuchastropicalcyclonethati"S

             threaten the site is foreseen.

       3. NosensitiveecologicalsystemsandcommunitiesarefouRdwithinthe5ee

             radius from the site.

EgX.5 The]ProspecgandPesblicCoftcetwofNPPiE}Xndonesia

      The prospect of Nuclear Power ifi lndonesia is very good both in the medium

long term future. Indonesian geography, resogrce distribution and popula{ion distribu

have a great influence on the nuclear prospect besides environmental consideratien. FroM

political poiRt of view, we have got a new ai}d s{ronger momentum from PresideRt Soeha

who stated on 5 May 1995 that Indonesia should carefully plan for the nuclear pewer P

construction with due attention to its safety. We are now working on two main issue

nuclear power introduction, namely :

       i. Pub}icacceptance,wherefewimportantfiguresarestillinflueRcedbYes

             nega{ive information from anti-nuclear group.

      2. FinaRcingscheme,whereweshouldchoosetherightschemetomaketag

             NPP's really viable economically.
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     ?thbggc AccepgaRce
a.

     There have been growing concerns coming frem the Indonesian public on the use of

fiuclear energy, especially concerning issues of NPP. Non Goverfimental organization and

environrnefitalist have come up, making the public acceptance programme rnDre challefiging.

     To enhance the public en the peaceful uses of nuclear technology including the aspects

of fiuclear power plaRts, an interdepartmental organization has been established since {he year

lg90. This interdepartmeRtal organizatioB, coordinated by National Atemic Energy Agency,

has made efforts in promoting, giving informatiofi, and discussing openly to the public on

the peaceful uses of nuclear energy and especially to the immediate environmeRt where the

                                                              ,feasibility site studies are being conducted. Efforts such as these will be a continuing

program, as alse practiced by many other countries.

     This endeavor may not be enough. However, experiences from iRdustrial countries

that already have a history of NPP, may contribute positively to eur eRdeavor, and

cooperation amofig countries in this respect may also add to global concern oR the need of

NPP.

b. FgnancingofNuclearPower?EaRts

      As financing of nuclear pewer plants require large arnouRts of funding, it is necessary

{hat funding of NPP must be considered as sound investments and being economically

beneficial, net on}y to the NPP itself, but to expand the industrial capabi}ity and

participation. Domestic industrial participation in the NPP construction assessed so far weuld

represeat areund 25 % for the first units, aRd can increase progressively to 35 % for the

third units. This rneans that large business opportunities will emerge in parallel with the

required capabilities in the domestic industries themselves. '

      In case of expected substantial share of doraes{ic participation, related domestic

investmeRts should be made available sufficiently and timely to support the required increased

capabilities. These investments include also the development of human resources.

      However, it will become more difficult to aqcuire fLmding in the future, which wil}

be a challenge ifi the endeavor to build high scale prejects having long investments periods.

IR order to prevent fiRancial matters in becoming a hiRdrance, it is very important to

anticipate this matter as early as possible by efforts to increase cooperation amoRg nuclear

coRcemed countries so that financial iRstitutioRs wili support and be iR favour of building of

nuclear power plants.
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Figure-1. Time Schedule of the FeasibKity Study for a Nuclear

Poweg Pgant in the Muria Peninsula Region
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                Nacaear Power Pxrograng in Kerea

I. Intied"CtioR

    '
 Althffagh the wor!d miclea]r pawer inckistry may appear to be
declining, recent plant constmction and condeued muelear pewer deinand

in Asias indicate future opportttnhies fOr grewth and prosperity in

ftttclear pawer produetion and supply,' AmDxtg many counnies in Asia,

Kcrea kas one of the mQst vigorous nucl{va pawer lmograms.

 Kptrea ha$ been an active promoter of rmdiear power generaeien since

1ew8, when the country introdueed rruclear pawer as a source of

elecixicitY in 1978. Korea now takes ptde in the out$tmding
utormance of ir$ Ruclear pawer plant;$, and has established a grand

nu¢1ear pawer $cheme.
 This paper is aimed at introducing the mxelear 'pawer program of

Korea, imcludng technelogical development, intemaatienal cooperation and

nuclegr fuel management.

       i
fft Nuctear Power Deveiopment

 //Ntutuar Power Stattts

                                 '                                              '       , Sk}ce the commercial eperation of Keri Unit 1 started in Apri1 1978,

KEece, the sole elecnic utility in Korea, ha$ echieved rapid growth in

riuelear power development. Because natMral reseurces are Rot abundEmt

kneveK/oQpmrea6fitngfCi2iarte cpacuWnl:S. has piayed a key roie, in the economic

 Korea now has eleven operating nucle{x mits, ten PWRs and one
CANDU. 'Ihe latest unit is Yonggwang Vnit 4 (l,Qoo MWe), which was

Cen$txnjictEtd in lme with the Ruclear techRQ}agical self-reliance program,

k began commercial opmadon in January gf tu$ year, three menth$

Einegd ef $chednle. YQnggwang Units 3&4 were awarded 1995 "Projeet

Qf the Year Awards" by "Pewer Engineering intamational" magazine for

                             ll -5-1
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¢ountry'S total installed capacity. "'di
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                                 '                                              '
  Seven ,additional units consisting of 4･ PWRs and 3 PHWRs are now

ztnder censtruction, and 2 Pwn unit$ bare in the planning stages. A

nuclear 6apacitsr Qf 17,716 MWe will be reached in 20e4 okce these

unit$ are cQmpleted in amual succession. They wiil then represent
        !27.6% of,tQta1 installed capacity.

Nhxcteer Pewer Qperation

  Great efforts have been made to impr6ve the availabtuty and safety af

muclear pawer plants. As a result, the,pembrmance of Korean nucleaX

power plants has Shown remarkable improvement over previous yearS,
and in derrrparison tQ the world averAge. FQr example, in 1995, the

average cmpacity factor for Korean nuclear ptaxxts was Evr.3% while the

world average wa$ only 71.6%. Since 1984, the average annual capaeity'

factor has been steadily maifitained over,the 70% level. It has been oVer

the80%levelferthelast5years･ ,
..A,,,gotl･ g.eh-e,gx'l:"e,.p.ro.,gr, q- .} as,u;gls.g:Il,h,to .im.pt,.;:v:i&, tllf..eia.Rt.,ca,p.ZC&'gX
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by human error and equipment failure,,sho]rteniRg the refuelmg outage

tiine peried, and enhancing the quality of operaimg plants, Therefo]7e,

KEDpCO has set a eompany-wide goal of reOne Cycle Trouble Free" or

isocTF" operation. Due to several noticeable improvements, the number

of unplanned uips has dropped. In 1978, when the fust nuclear mit was

eemplete, there were l7 unplanned trips to Kori Uir}it 1. The numbers

rapidly decreased to 7.5 per reactor in 1985, and 1,6 and 1,4 per reactor

in Sss and 1989, respectively. In 1ee5, there were a tota1 of 11

pmplaRne(i uip$, in¢}uding three ones ofl Yonggwang Unit 3 during the

fust sreaT of cornmor℃ial eperation, averaging 1.1 occumnces pgr reacter,

                                  ,7boife 2 Nuclear Pouer Pgants under Consmection or Planning
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 Additonally, in order to prevent unplanned Shurdowns eaused by

human error, improverneRts were made thraugh simulator training to

enhance response al)ility against tran$ient and abnormal operatioRs,

PUrthermore, a Huxnan Perfbrmance Enhancement System (HPES) was

Mebilized to fimd the reot causes of platt malfunctiens, and to educate

eperaters and maintenance crews on how to avoid ymblems.

 Isng-term efferts include improving equipment and $y$tems,
Oceratiokal management, and operatiorial feedback ln the design of

Plants under planning and constructioR. Also incivded i$ the adopbon of

an extended fuel cycle for PWR plants. A 15 menth operating cycle

                             ll -5-3



frorn shurdown to shutdown ha$ been apptied

and an 18 month fuel cycle for 950MWe' cla$s

Fggure 1 7leend of daptrcz'ty Fk7ctor

to 6ooMWe
planbs started

class plkiiag

 in 1993,
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       I･ -ll       I /lLong--oprm Po{ver Devegopment Pmp / .

 'It is tNcpected that annual growth rabe off the deMand for electricity･

will average 8.5 percent in the short-term (1{)95 to 20oo). Tkie averagg

gxrawth rate frem 1995 to 2elO is expecbe, d to be 5,9 percent per annun

ThenfcMre, the power development progrm ef 1995 stipulates the

:gg6gOXin, OafngeYaeXfi"9;aSilll2' ierWeiiti&?'n02eftOeMerf-7'3fiZeiX･I-Ween2YrgYedillflll

the program is completed, tiie totni instalIed power･capacity shonid be
//iilll ,t,M.･lgfe9g.t s,kp?.gity,, r,agS ,aso,gg,."/iki.ea.r: .fo,:.gil,5kcsalwi",.&.LI･)"g3

: 8 in the year 2010. The share ef nucle:er eiecnicity production Wpa

increase by 46% in 2010 from the current !ewel gf 36% becazase mucleaf
                                           ;pawer pi'ants will serve to handle the base-2ead. '
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gifkebie 3 lpngmterm Power Developmen F]Erogrem

                                            Unk : MWe, (%)
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Ahscleer Sofety

 KEncO's nuclear power plants have incgrporated various safety

de$ign features to prevent accidents. KEncO $triedy ebserves the safeey

prin¢iples recommended by IAEA'$iintematienal Nuclear Safeey
AdvisQry Greup, including safety rule$ and procedures nece$sary for

prevenimg a petential release of radiabon er radioaetive matetials that

c(Kad significantly harm employees, the pahlic, ur the e"virofiment.

 A$ the pscimary organization re$pansible for rrucleew safety, KEecO

eXets every effort to review, monitQr,I and enferce, plant safety, The

ptant $afety enhancement program include$ $Egfety ireviews, pariedieal

safely inspections, quality asswancaZbtwmo1 mgasures, etc. Safety

reviews are executed by KEPCO's nuclear safety roview board$, and al1

Mtcieeaxr activities are seveTely monitored by the govamment from design

to constmctiorv'bperation stages, To enhance plant safety, improvemeitts

in $afeity related iterns and/br facilities, rec{>rmended by the USNif{C a$

paSe-TMI actiQns, are execgted for,alt gpercaimg units and are
incgxporate(l into r}ew plants.
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.Pmbiic Aecep{ha?zce

  /

  Since the cooperation of locai'commimities is essemial
iymp1ementation of the nuclear power pfogram, KEPCO has canied

varieus comununity progr"ams utilizingl･ g basic palicy ef returriik

benefits ec the local community.

?..Ftrlii':ilil,,s.ys. Rmm,al.si.6 a,¥idx/r2/,.etf.gxk.,:o/,",k,iil/･ ,niii'iijIl.t"",/,,,,vA'si3,t,;.liiil/iefi A: g,,t,,.,wa,,,

lllvlPeig$i'fyentedandSi22:en'd9{'Oc"emTmh2.ge ,W.a,Sy.am,,pa.d&d.itw,'99iZ,k'.,e.'d,eg $

circums¢ance$, Along with the compunity aciivities, nuclear Pag.
activities have ai$o been strengthened to' infgrm the public of an aspects:,-

of nuciear pawer and enhance confidence in stu¢lear pawer plang

eperatioit.

  'rhe locaL ccoperative paegram is divided into two activities - basi<,,I.,i

activitie$ and special ectivities, Tlte basic actlvities indwde income-ittt///,.

ymjects, pttblic facMties instaltadons, Gxhicationai as$istm, etc. The sttttt/･

                                                              t.tta¢tivides, which have been enim"ced sin6e 1[B5, incl"de welfare sttt,li"

ind6stry in(bucement and electricity fee quts for nearby residents. ']rhesei

pacg)rams eme inrp1etBented for Tesident$ who }ive wifhin a 5kxx} xadiu$ ofi

the plants, and have been estal}lished in cp{mpetlttion with the residents and,

orgartizations cencerned inctuckng Klllma eead the central and Ind

govexxxnexkts. Financial resoimees for imptmmimg {}rograms atie lmovided

                                   ewitwn O.8% of KEecOrs afinual elecnicixyisales.

III. Technoiogical Development

tZ'igcheGlagieel Seif-relgance

  Ehxrigeg the fir$t stage of nuclear pawer in Korea, nucleer paWer

ptants were constructed en a "tmkey" basis. In tumkey consMctiOth

the reacto¥ veltdors were usually respan$ible for the eittwe parojece, frOM

design, e"gineeri"g and censtrvtction to the $mmp amd tmiever of the
                                   :
plaec tD the owner. The first three pt£1ew "nit$ were built Qn thi$
entumkey" concept.
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Jrigure 2 Ntsctear Power Development
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 In turnkey contracts, the opportuRities for technelogy transfers were

very imited. Alse, participadon of domestic eompanies was Mmited to

site preparation werk, Xn other words, Korean companie$ participated a$

subcofitracbors of foreign centractors to: providie small partiens Qf field

desigk, eqgipment supply and con$trutctioA. Xn order to conuibute to a

mere $tabilized energy infrastrticture, it was widely recogRized that
                                  fKorea $hQu}d be a$ self-reliant as possihle in nuclear pawer techRolegy,

 In the second $tage of nuclear power, KEPCO took responsibility for

project management aleng with direct ptmment of the balance of the

plan¢. Main ceRtracts for supplying NSSS, IYG and engineering services

Were made with foreign contractor$. A Kovean contractor took the

responsibility for the site coRstmction,,while wher Korean companies

Were strongly eBcouraged te expand th'eir roles in engineering sewice

and cptpment 3upply. The six ufiitg esf OSO )rwe were eeegerrueeedi

Under this approach, which significantiy,strengthened Korea's capabmaty

to deal with nuclear power projects itself.

 'Irhe third stage of nttclear power development started with the aim of

finajizing the nuclear technology self-reliance program, This program

has been in effect since the constutctieni of YoRggwang Units 3&4, wmb

Ketean indushies as prime contractors.IKEPCO has been in charge of

Project managernent and Technology transfer. Several other organizations

have participated ir} plant design, constwction and management, with
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assistance from foreign sub-¢ontractors. 'These are:

 -` Korrea Power Engineering Co., Inc. (KQPEC), a KEncO-invested

  cempany in charge of plant de$ign and engineering;

 - Korea Atomic Energy Research In$sttute (KAERX), a national

  institute responsible for design engineering of NSSS and initial c(xrs

 -- KQma E{eavy Industry and Con$truction Ca., Lrd (HANJUNG),

  a KEPCO-invested company responsibie for NSSS and TuTbine

  Generamr manirfacturing;

 - Korea Nuclear Fuel Company (KNFC), a KEPCO-invested compai}y

   in charge of nuclear fuel.

..e,ll..Kor.e.aee.orgg,n,i' ga,ti.::ns ,a,n.d. e2.lig"e,$.' g:lhieR,,l.ifave..p,a.rti,lticap.a.ted.i,,n ,ma

te¢hnicaa'and en-the--jQb involvement iR･an disciptine$ of nuclear powes

                                                              .t...        '

  The commercial eperation of Yonggwaag Units 3&4 signified th///,,

                                                              tt..cbeginning of a new era ef technolegical,seif--reliance in Korea's nuclttt/.,,

indu$try, The Yonggwang Unit$ will $ewe as ba$ic models for thej,.,
development of a Korean Standard Nuclear Pewer Plant (KSNP). Fo/tttt/,

gggkti.enal. ".nitg..kasti'g.s: .Y,og,g.gwsgghi･ git{'lllS,.3&`..ar,g gir.ea, dX.,"".de/t//i.

addinonal units, 5 and 6, at the Yonggwung site. Design ef th¢ twek･

additional units, Units 5&6 at Ulchin, will start sQon,

        '
KNca Prql'ect

        '
  In 19e2, the Korean govemment and maO latptched the Kereas
Next Generation Reactor <KNGR) preject to devetop a standardized
advanced light water reactor, ba$ed oh previous er<perience aequired

through the KSNP's design and technqlogical $elfurehance pregvam Of

1987. The KNGR prQject's goal is to complme a standardized KNGR

design by February, 20<)e. Thi$ project will be applied to the neW

ftuclear projects which are anticipated toibegin gperation in 2oo7.

  Bec;muse developing a new design for i,muclear pawer plants require$ a

great deal of resource$ and experience,,aza integrated project has beeii

Qrganized to rr}aximize all experienceiand technology $hared withig
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Kerea'$ muelear ka(instry.

  (che KNGR desigR will meet the enhax}ced safety re<}ulrement$ and

gpanemic goal$ of future nvclear pawer plants in Korea, particuleuly

with regEnd to investment prot6(]tion and accidemt prevention.

eefisnvction is set to start in 19gM), when oo% of the de$ign will be

cempleted.

                               '
rv. fnsefnational Cooperation

Nuclau therserms Business

 Ba$ed on KEPCO's a(xutnulated:Sechnology and interRatio"al
confidence built-mp through its succesS in psaviding 1ocal elecbicity,

KEPCe as new expanding its opmtion ssinere to incivde the globat

eemmuaity. Nso, KEncO i$ laying the,foundabion for global eperfibons

in the Asian region, where the der{}ahd for etectricity wru inerease

rapiedy.

 In December 1993, KEPCO signed it$ first international contract fer

enghaeeriRg services for tihe mainten3nce of Gttangdong nuclear pawer

plant in China. In February, X995, KEncO sigi}ed a memoranduxn of

under$tanding with China National NUclear Corparation (CNNC) -en the
                                                      )t
technica1 and econQmi¢ joint $tudy for the ceit$tr"ction of nuclearipawer

plaitts in China,

 Tlti$ year, KEPCe made an agreement with the Chinese goverrtment

fbr $ joint study on the coRstmction,of Shandong Hatyang Nttclear

Povyer Flant$, and also provided (Siminyshan Nllclear Power Cqrnpany

<QNE)C) with consulting sEirvices for the cantract between QN]3C and

AECZ for Quinshan Phase IIE project iniChina. Korea is stepping up its

&ffeO:llri･i?"sbkietiddsafoCrooppeearcastifuVieurseeiaotifOnnSulll9eatrll¥tril}yg Asian covkntries in

 KEPCO also is pRrsuisRg a cooperadVe jotnt venture with advan¢ed
fereign suppliers such as ABB-CE in U$A, emd AECL in Canada.

intema'onal Activities

 By joining severkl Owners Groups set mp by "tilities operating an(Ybr
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censtructing the same type ef reactors, KEPCO is cominueusly makiiSS

an effbrts to improve plant safety and availabMty. KEPCO has b

affi3iated with intematioRal organizations such as the Institute

Nticlear Power OperatioRs (INPO) and the Wortd Association of Nctc

Opetrators (WANO), in order to exchange information in the mnc

field. KEPCO is alsa panieipating in various international coopma
                                   iaceivibies for the premetion of nuclear energy deveiepment twough

IRternational Atomic ERergy Age"cy and tinter-governmental muc

cooperabon agreements.

  In addition, KEPCO has made technical cooperadon agreements wi

thirteen foreign utilities or nuclear organizations imm eight counuies
                                   ;promote technological development, infemntion exchanges, training,

Based on the agreement's framewotk, various eoopexradon activities

betng er<ecuted, including periodic meeimgs and regular exchanges "fi.

inf6rmatien.

V. NLK)ieaff Fuel Management

Nitcleer FueZ Smpply

  Over one-thrd of uranium concentrates required unti1 tihe begimaingl･

Qf the next century have been secured'by leng-term supply contracts/1/･i;･
To ensure a secure and ecenomical stippty of uranium, KEncO hasi

invested in overseas joint ventures deVelepment of uranium reserve$,'l

$uch as Cigar Lake, Dawn Lake, andi Henctay Lake in Canada, and'l
                                                              ･1･///Crow Butte in the U.S.A. The Crow Bxktte prqiect has beeB in.
commereial operation since 1991, and supplies around ise tons of U30s eg

uranium per year, correspanding to KEPCO'$ le% share iR the preq'ecg"

In addition, KEPCO has, sinee 1994, sati$fied some demands at 10t"

prices through the spot market.

  in consideration of intematiexxal and econonrtc circumstanceS,.
enrichment sorvices have been supplied by long-mm contracts with'

USEC of the USA, and COGEMA/ af Pra"ce. Since 19ee, the.
pirocurement of Russian products tinrough Palmco (USA) has coRnibuted.'l

to smpplier diversification, and has kept the cost of nuclear fue} down･

  A program for the localization of fuet fabricatien has beef;i
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sfptp}emeetcd by the Korea Atornic ]Iineg,gy Reseex℃h Insbitute (KAER[),

ptd the Korea Nuclear Fuel Co., Ltd,(KNFC) since the late X9ro$.

KNFC, wmb a capacitzsr of 2oo MTU per year, has supplied mest ef the

gopteskc demand foxt PWR fuels since 1989, and KAERI, with a

capacity gf Xoo MTU per year, has supplied as" dQmestic Pmx fuels

 In erder to ensure Korea's growing incleax" pawer program has fuel

that is safe, efficient, and econonti6al, KE£ncO is pursuiltg the

develepment ef advanced PWR and PIIifWme fue!, in collaborabon with

KAERX and KNFC. The cemmercial use ef these fuels is scheduled for

2004£ and 2oo6, re$pectively.

Radicuctgve Waste Mmugement

 In 1988, the Korea Atomic Energy COmmissieR established goals for

radwaste management. The plans included ¢enstxucbon of a final
repasitory for low and medi"m leve} radwgsfoes to be built by the end

gf 1995, and a centralized intertm spent fuel storage facmaty (for both

Pwn and PewR fuels) tx) be built by the end crf X{B7.

 As in ether countries, the radvvaste plan had been beset by pmblic

oppasition, which has $lowed the timetabie. Rnding several dithculties in

$meuring an appropriate $ite for redwaste disppsal, the Kereen

govamgnent, in De¢ember 1994, oflii¢ially anneuneed that a $mal1 remo¢e

island, K"mupdo, off the west cost ef .Kyunggi gerevince was $elected

as the fiital candidate, aAd in February, 19{Xi, the Korea Atemic Energy

Commissien has finally approved the islastd as the site for LLW.

 However, more extensive geological gurveys have revealed at least

two aedve faults within a few kilo-mmers of the is13nd that pase a

$igniSicatit eartliquake risk. Xn the eneg the Kercan govemment has

can¢eled plans to site a rradwaste dispesal on the island, and is
iXilexamining its previoRs short list of $ite$.
                                   i In additiQn, radwastes and spent fuel generated by the power reactors

etre being stored on site by KEPCO tintiI the repasitory and ktsteriin

Storage facdities open, KEncO has chesen to g$e velume reductien

teehniques to reduce its low level wa$te (LLW) to one third ef it$

fOimer bulk. For example, drier facilitie$'are used te redecice wet wastes
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stsch as boric acid comecentrams aRd spent mu, and serting/segrega

facilibes ftnd a supercempactor reduce d#y active waste. For spent fu

high density storage racks are beinglinstalled, and a dry cencr
silo-type storage facility was already bhik at Wolsong. Nse, there hd.ev

been transshipment between neighbortngiunits ef a plant.

Vi. Conclll$ion

  Korea will censtnue to build and operai£ safer and more econeinies
rmclear pawer plants. There is no altepaative but to continue en th'es:'me

chosen nuclear power path, considering the eurrent energy situatien di.
                                                             /tt                                                              'Korea. The expansion of nuclear pewer :in Koma has replaced the Reedl.'l//･･

                                                ttt tl ttttl?artullalhUrgeseourErmteOsURith OllellPeSaS,il altl({IiielSareSUCahl! oa$deOtirlimOerntl:Oi alio V[lhinvCiirloamareerl:l/fi"i";'k

eomservadon. Koreall indusuies are now pteady to contribute to l'"'

gmeighber's nuclear power pregrams, with much experience accumulated",¥'

ever the la$t two decades.

g -5- 12



tweedi foge Necgeer Peswer im thkiseen

             Nrtd
    inseegegeasgemag Cgeewgeeewagi#se

         g$kfaag Ain,mats

Pakgstgege Aeeif#iggc Egeergy C@ffsg"ggysEssge@ee

       fi$gkgftr?tsbedi, Pgekisgan

Neee tor Nuc]ear Power,e'

    Pakkswage heloptgs to tilke greeep ofenergy resoueee-deficgent

cieveEopimg coanSffies whkeh aife passi"g threaxgh an encrgy-

ggegemsEve phase of deveaepment. gnp"ts of exkergy gece geeeGedi iit

trke eosniitg deoades foge swastainikg the paee of sogio-egoptomiG

deveSegegxgent to satisfy growigeg asparataon$ ef rgpidRy

incifeaswtg population,The dem2mad for encrgy ipt Pakistan kas

tsgest grewixtg very rkpidgy as a ifesuk of iRereasiemg geaQe of

indi"sitriagizatioge, meghanizatioR of agrieuke"re aged SraRsport,

warbgmaizataept, gxtodernizatioxi of Qoxyxmagwtcaeioge aptdi ifkgifag

eteeSrifieatSopt. Evcge so kts aeveR of per oapiSa censasmptgomp of

goffykxyxegciag energy .(O.3 TOE and eleetrieigy (4ae kWk) is ssiRg

tw beaow khe world norms -mte-about g12 o'f the ewerage foff

deveaopixtg coasnsries, a16th of the worgd average anci a120gh of

the ewerage fof OECg) co"ntfies. ]'ke eees}sry g$ pooifgy

endiowed vyith energy resourees. inspite o#' Entensive ecffbifss so

utiRgze ggedgge"ous oiE and gas suppkies over the aask gwo

deeades, it kas net been pessibae to mees gxtore Skan two gkirds

of tke gotaa cogyemerciag e"ergy sueeds or eg}e agssarter of the

pegxogeugyg pffoduets degy}and stwo"gh gasdigegeows fueg. 'ifhis
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::r;i,gege,nge,y.e,Rzz¥gr,%jrepi'.rti 2as,'.g,%e,?,"a,lgill'ln,g,,g&r'e,ww

itationaa eeonorny,

    Egectric powcr is a key cemponexit of Pakistan's ene

sector. Despite a leO t`old ;ncrease in power generat

eapaeity ovef the 1ast four deca<ges, the suppay of electricity

PakistaR is stgghgwabge to keep paee with the demand. The p

electyicity derrtaRd has been exeeeding s¥}ppiy ¢apacity bti

about }S-･25% for the last teft years, necessitating loadS"`

shedding of8eO-E,SOO MW. Ap?pt firom caxgsing inconvenienc////////,/,

go the generaX public, these power shorttxges afe estgmated te be'

res"king in as reci"etioR of afin!kal gross dc)rwaestic prodiuct by'

about 2% with a ioss of abo"t $ g50 milftioxt per annum due tg

redgiotion in the eo"fitry's exports ofmanufaetsgred goods.

         "Xke present instagge(1 power generaSlon ¢apaQity iR

Pakist2m is abont 13,OOO MW comprising 37% hydro, 61%

based oit oii and ga$ anc2 1% bksed on ¢oaa andi nuelear powef

eaGh . 'Tke industre.iai activity in tke ceuwtry is stilg at a lovv

gecveg, whig'e o'nly half ef the pop"latiofi has acoess to

elactrieity.The ootmtry wiSg, thexefofe, need sub$tftntial

expansion gR power generatioR Gapaeily ;n ofder to meeS future

eEectricity needs. k has k}een estimate<S tlxat., with the dernand

for egeetricity grewing at g-9% per annum, the pewer

generatien eapacity requifementg wNg inerease to abeut 40,OOO

MW by tke year 20!O kgnd to seme 80,OOO MW by the y'ear

2020.
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    Pakistan is endowed witli abons30, OOO MW kydro pewer

potegegiai.So far onEy about IS% of this pote"tial has beecn

expgeited. Rxtxgre development of' the rerrkaiRing hydfo power

potegegiaa gs censtrainedi by a combikatioft og' tcchno-eeenegykie

tsptdi $ocio-pogitical fUactors. Still, a¢gordkRg to reeent esgimasSes,

the hydro electfi¢ity generatlon eapacity is expectedi to incrcase

fregyk 4,gOO MW nGw to sogne l4,OOO MW by 2elO andi pefhages

to 2e,oee Mw by 2o2o.

    gt ks thgs clear that the ceuntry's irutEgewaotgs reseesree$ of

hydro and fbssig fuels may at bese be stfegched to seepgeors kbotgt

24,eOO MW power capacity in £ke year 2ege and pessibay to

$ome 3g,OOO MW in £he year 2020, This wo"ld ieave a large

gap of abo"s 16,OOO MW iR the year 2010, iencreasing to $erne

42, OOe MW iA the year 2020, that wiig have to be fiaged in

etther by building, additionaRhermal plants ljasied on impor$ed

fossil fuel of by making txse oS' nucgear power or by an

ageprogeriate combination e'f both. ifk ordcr t<> aveut ex¢e$sive

diepeftdeasee on imgeortect fixel, gt wouRd be rrkost prtgdent for

Pgki$taR to plan Sor. 2tg medkim to long term power gencratien

empacity based on diversMed sourees of stgpply with tm

appropriate mix of kydro , oil, gas, eoal and n"olear, gg is in ahi$

ceRtext that Paki$tagk seeks to make use ofnuclear power oxt a

seaie thag wtay be pmt hn{clg and sut ncigll vitgbge.

gftternatioitaa coeperatioR 2mG geartgctglarly regicmaE coogeeratioft

i* the fieRd of nuclear peweg' teclmogegy develepmenS can, ike

cur view, go a long way to help Pakkstan and other eaergy

xesouxces-poor <ieveEoping coigntries c>fghe Aska-Pacific segion
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ik pesrrsg}img sustaiRkble development strategies kn the ooming

deeades.

    UxtRike she Greeptpstace movecxnepts iR xRaRy eetg"Sries,

there is no ofganized oppesition to nuelear pawerin Pakistaft,

agtho"gh e"easionally, one does eome aeross the opgeosite peint

ofview in ghe Rationag press. We, on otxr part, strive to keep the

itatioitag gKitedia erware of the woxldwide develogements an the

fieki ofRgeEear powQr,

OevelopmeAtofNuclgcrr Power in Pakiskrfi

    Pakisttm made a start in the fieXd ef nBele2gr pevver as

early as mid-i960s, by censtrueting ke g37 MW plant,

KANVPE at Kafachi.The plant was oompSeted in i97a and

stag'ted eomfifxeroiag eperation iR 1972, This pgant was sugeplied

by Ckwada under a tri--pardtc agreement involving gAEA,

(;gwtada andi Pakistan and is ignder the EAIEA stsfeguards.

However, in the aftermath of gndian maolear expSosioit in 1974,

the Canadian Government tmiaaseraMy watladrscw its techni¢al
swapport kbr the piagek and stopped she $"pply of n"ciear fuel and

spares. This forccd Paki$tan to cieveQop its own faeNitie$ for the

pifodansttiege of nueXeax fueg fok' KANVPP. 'R'he pgant vvtgs kept

operatioptag EargeQy by iRdigene"s effbrts ancg has beege eperated

ala ghgs vvhiSe an aocordance wath internatkonag safety rtorryks･

KANVPP ka$ cempleted more tkaR three-guamers of its

designed Mfe ef 30 yeafs. Et i$ now tmder refurbishmgpts te

extextd tke ggfe te 40 yeag$. Vak"able sak'ety relateci eoopefatioge

kas recenEEy been forged wESk (;O(Y, WANO and thc llAgSA.
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    gn view of it$ en¢rgy needs, Paklstan was intercsted iR

ge"str"cting more nucgear power pAants, Howeyer, th}s coutd

geet matergaEize "ntil recentiy. The constr"otion ef ts 300 MW

ewggear powey pEant, CHASN(JPP, was started in g992 with the

kegp of tke Peopke's Republic of China. This plant is expeeted

ge beeome eperationaS in i998. 1'he pgant wilg agsc) be under the

gAEA Safeg"ards. Pakgstan is considering construoiion of a

seeond 300 MW ungt ag (;FgASNUPP with assistance frofr}

eetwoad.

    Kewing faced dilffiegkies i" its aequisigion of n"egear

povver Secknogogy, Pakis'san AtomSc Encrgy CommSssion

$ttwsed ethrt$ olt Endigenizatiox} oir this gechneaogy. Besides

geredisscing n"cRear fuel fi>r KANUI)P, majer achScvements }n

ekgs dkyectgon hflve heen (i) ereation ef two mltnpowex training

ggestitutes caaged Centre for Nuclear Stadies and KartxchR

gnstigute of N"ceeasc Power Engineering (ii) estabgishewxeng of ttw

gnssitute ofNucgear geower for <ieveloplng indigeexeus capabMty

kst the design and engincerlng (iii) developtwecnt of some

kscfrastresee"re 'faciiitEes e.g. Wciding' gnstitute ancg a Nofi-

geestrmactive'Te$eimg Centrc a"d (iv) gfaduat devegepment axtd

expansioit of paoducSion og' materiai needed in She fueR eyegec.

Notwithssanding these achievements, we feekhat pa()re eSlfort

is stigg geqgired in ofder to make ot}r nescgear poweff

devegepffEaepme progravame fuagy etlfheetive but thi$ wigg be apt

upkaXl sask in view ef otgr limited tcekngGag, industriaa and

financiaa reso"fces. Therefore, in commoR with Qther encrgy

resogree-poef deveteptng oecgntrics, we eggger#y {ook forwaifd ge

m"Qh enha"eed internRtiofiag eooperaSien, iR particutar with tke
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cotgntries ef th¢ Asik-Pa¢Mc regioge under tke ekegis of thtt,.

EAEA.

intemctionev eoopgretion

    Nexclear powex today k}ceetmts for fibeut W% ef

eEectrgcity generation worg(lvvide. ggs share En USA is 22% and

avefages to about 32% among the Weesg European couantries aRd

te gg% agpteng tke Asi'em eetmtfies. The fkgeidi gyowth ofnucleew

geower in Wesg EtkrGpe dxgring the 1960s aRd g970s ewes mu¢h

te the coggabefegtive effk)grts efthe coeswtficg ofthis yegion under

coepegakive kfrangements such as E(JRAfif"OM. Xt enabEed these

¢esgittrkes te peeg theif technicai, indiusariaR aRd evaenanciai

Teso"rces fof lktmching joit}t R&D prograrnmes aimed at the

devegegexERenS of ntzcgeger povvef technogegy agad xegatedi fuel

cycge facEgities. A wtljmbef et fes¢arch centres such as RgSut irt

K)enwtark, KSPRA in ttaly and MeLE in Belgtwm were

estkbKshed for collkboraggve efYiorts in thgs diirecgiosc, "Xhese

jeixt. efforts preved ee be very e'ffeetive ik ske dievegopment o£

itescaear power teekRology in West Eurogee. in partieular,

FgJRA"EnCbiVg.provkge(g the West European ¢o"pttries accesg tO

xt"egeew geower techrtoiogy and mageriaEs frofxx RJSA, beside$

seyving as a regioRai framewerk for ensewing securigy of

nasclear fueP suppKes as welg as eredible'regime ofsatcguards･

in the absence of sigeh celiaborative asraxgerneRes, it weuld

hkve heen a gigangie task if taken ikp by any of these ceuptries

individually. {s has agso ge be rekgized that had East Eewope

beewa gneim(ged an the fogd of FCJRATOM, in gtead eg' being

gek*eeted to cotmtegfr}ffodazetive embangoes afid regwtctions,
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there wougd have been, perhaps no Chernobyg accident andi

ftgeelafir powew wogg]di kave progrcssed more rageidgy wovld

Wiec.

    'ifaking tke aeRd fhorn Jepan aftd Reptgbiic of Korea, a

twgwther of' estexgy fesource-poor Askan co"ntries aere geow

ekgefgy interested in fR3king Hse of ntickcar povvef in erder te

over£"me their eRergy stmpply diffZctgkies, Nuegekec power

progfaggxmes are aSready actr,ive in tke People's Republgc of

ChgRk, incgaa aptdi g)akRstag}. Some other Asitm ceulttrie$ sueg} as

gndione$ia, ahe PhigippiAes, North Kereg, gran, fftirkey, 'rhaiEaxtd

andi ViekRaff¥k are al${.} consideriRg iniroducSioR efnuclear geower

ige skekr eaectri¢ity stgpply systems, Kewever, the develepment

ef tkis tcchRology iR most of these counxri¢s in es selptreckiaftg

andi cost-efi'ectifve manner is bcyend their capabklities. They

gnck the Secinntcaa aptd financiak'esources fof the dievelogemaecnt

Gf uteeessayy gnfrtasarueture facilitieg ancS fof g"<SertakgRg R&D

ptrogrames fof tke design, mamgfac{tarc Emd constr"Qgic>R ef

sseeggeas power plagit$ 2kn<g relatecg gStg¢g eyege facigitges, Akhe"gk

aggefug assistaitoec to over¢ogme soffxke oE' these difficmaltges is

begitg pyovlderk hy the inter"asicmag Atomic Ageney (gAEA)

gitd ghe WerEdi Asseciatioft o{' Ntgcgear OperaSors (WANO), iR

geanieekaif by the Tokyo Centre og' WANe, snch tgssissange

gecgeeraEgy fagEs gykwaok short of theis real riee(ls. "ifkiec Asiage

gijwaptgffSes, kherefore, need to pool their reseurces like she Wese

Eeeifepean coaxntries dl<g some 30 years ago anG, thereby, gxeate

e#egeeraSive arraptgegnent on the geattem of EUg<ATOM so

e$Sabgisin jeiwt i4frastructtxre t}nd R&D faeiaities g'er the

devegopment of gencaear powef seehnogogy in Asga. Becsides
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beitefiting ehe needy cotmgrieg such a cooperatgve argaangemeqt

wigg agso heEp eirfectivc utggizatlon of thc inftastru¢tRre

develogeed by cerSain Asian ce{mtrie$ atrea{'gy having aarge scale

"se efnacaeaff power, after they reach a satufation levei.

    joint eeggaberative eiforts vvill net ongy b.e wtore cost

effeetive, they wiaa also lead to the deveaogerptent of nuclear

power techptokegy in She regio. n in a reliabge, effiekenS and safe

mEmster.S"eh a eooperatien wiiR als,o prornote transpxerency

whiek wigg be heapfua in b"ilding confidence among the nations

aboast the peacefug inseRt oftheir nucleew power devegopment. It

is srue ghat ghe present situatien iR Asia is net comgearahle te

Shat existimg in Westerge Europe at the timc E{JRA'YOM was

estkbRished. The WorEd War as had then left tke West Europe

without gxxajox pogiticak differences, wheye-as sSrong hestMties

eontin"e te exist among severaa Asian neighboring ¢oksntrie$,

in view of this sittgagien, a fisiS-scale adepsion ef the

EURATOM rnediea may not be irs"gmediateEy pra¢ticabie in Asia

ag tkgg $tage. KBwever, e$tabgishment, of k limited Stamework

whiQh rgsay geS stro4ger wgCk t.grnc ig R3ost desirabge. 'g'his in turn

ffKgay go g koftg' way kn fed"cing the existing sewas;oRs and

kostiXtkes ameptg some ec{)kgwtries of Asia. gn faQt sharing ef

keQhnegogy can play a roge in eementing the reiations txrnong

"rtfrieitdiy geeighbers. gt gs, therefore, pxopesed thae (i) a

reggonal organizatkon, somewhat aSong the lincs of

EVR!kxnr()M, may be created in AsEa to jointgy devegege and

share the kptow-how of design and engineefing of neclear

power pgagess, (ii) the samee organizatioft maay agso set uP

propesfty sa:fegtgarded itt!caear fuek eygge facilities in she A$iaR
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region, and (iii) a common fund may be estublished for

finangiptg, en appropriate terms, the coRstrRction ef nu£lear

pewex gelaxtts in the region. gt goes without saying that a leading

rele kit tlzis direction will Reed i{} be played by japan and

Repabgie of Koxea, the two ¢ountries which have agready

acq"ired a high degree of experdse in ruelear power

teeknoaogy.
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第二九回原産年次大会午餐会 坪井政務次官所感

工，本日は・第二九回原子力産業会議年次大会にお招きいただきありがと

うございます。原子力の開発利用や安全確保に携わっていらっしゃる各国

の皆様方と今日ここにお目にかかる機会を得ましたことを、心より嬉しく

存じます。私自身、通商産業行政の一環としてエネルギー政策に取り組ん

でいるところでありますが、本臼は、原子力の最近の情勢につき一言申し

述べさせていただきたく存じます。

2．今年は、チェルノブイル原子力発電所の事故からちょうど十年目にあ

たります。ますます増大するエネルギー需要や地球環境問題に対応してい

くため、原子力に対する期待は少なからざるものがございますが、一たび

大きな事故が起こった際、周辺地域の安全のみならず、世界の原子力開発

にも多大な影響を与えることを示したのが、チェルノブイル原子力発電所

事故でありました。チェルノブイルの事故以降、原子力の安全確保のため

の国際的な取組の必要性は広く認識され、原子力事故の早期通報に関する

条約や原子力事故又は放射線緊急事態の場合における援助に関する条約が

発効し、また、一昨年には原子力施設の安全確保を目的とした原子力安全

条約が採択される等、数々の多国間協力の枠組みが形成されてきておりま

し－1－1



乳とはいうものの’い瓢一部の国々では安鑑輔の

興麟されて猟’ま磁都ワジ㈱
発醐たに ﾋ入しょうという気運が大変な高まりを見慧

邦のよう爾の原子力の購に対する強い閉門を韻に疏

開から賜強全等に関するモスクワサミッ醗さ

門門欝二階藏1讐璽1門門1
ることを心より期待しております、

3．今年はまた、我が国初の商用原子力発電所である日本原子力発電

海発電所が運転を開始して30年臼にあたります。この間、我が国の

発電電力量は約5倍に増え、原子力は、その約3割を担うに至りまし

安全確保のために幾重もの努力を重ねつつ、原子力は供給窒定性1経

環境負荷の各面で優れた特性を有するエネルギー源とじて、．着実に重

を増しておりますが、最近、そρ社会との共存のあり方がクローズア

されるようになってまいりました。昨年十二月に起こった高速増殖原

「もんじゅ」の二次系ナトリウム漏洩事故は、この社会の動向を象徴

L一レ2



かのように、単に技術の問題に留まらず、大きな社会的関心を呼ぶ結果と

なりました。現在・　「もんじゅ」事故を契機とした原子力政策に対する国’

畏の不信感・不安感の高まりを前に・原子力に対する国民の信頼の回復は・

募子力行政を預かる者にとり喫緊の課題となっております。原子力の利用

にあたっては、安全確保を最優先に考え、機器の性能等のハード面と、運

転技術等のソフト面の両方の向上に不断の努力を行うのは申し上げるまで

もございませんが、今後はこれらに加えて、国民各位の御理解と信頼を得

られるよう、情報公開や広報活動の一層の充実強化に努めてまいる所存で

す。具体的には、先般橋本総理の指示を受け国民の理解と信頼を得ていく

ための方策につき検討を行い、原子力委員会に新たに「原子力政策円卓会

議」を設置するとともに、シンポジウム等を積極的に展開し、原子力利用

についての国民各位の幅広い御意見を伺うこととしています。この一環と

して、当省といたしましても、　「一日資源エネルギー庁」、　r全国公演キャ

ラバン」等を各地で開催し、資源エネルギー庁幹部職員等と一般市民の間

で直接対話を行い、できるだけ多くの生の声を伺うなど、原子力政策に関

する国民的合意形成を目指して万全を期してまいる所存でございます。

また、最近のエネルギー消費の拡大や地球環境問題の深刻化を踏まえて、

近く総合エネルギー調査会で総合的かつ長期的視点に立ったエネルギー政

策につき、検討が開始されることとなっております。様々な揚を通じて寄

せられた御意見を踏まえ、エネルギー源としての原子力のあり方について

L－1－3



も検討が行われるものと期待しております。

4。今年次大会の基調テーマは」　「原子力は期待に応えられるのか」

ると聞いております。原子力がこれからも重要なエネルギー源の一っ

て社会に受け入れられていくためには・社会という冬クリーンに写る

正視されて行かねばなりま堂ん。本日夕刻、原子力関係者と市民との

交換の会が開かれると聞いており齢多くの鰍縮騨寄賜．

原初利用ゆいて広く国民に擁解い雌くため銀磯会となるこ灘

を期待いたしております。

最後になり識たが冷後の原勒開発禾帽の鵬なる韻と御列纏

皆様方の「層の御活躍を祈念いたしまして・私のこ南いさっとさ階てい淫

だきます。
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LocM ACCEPTANCge AT A esgJan Rg£CYCLE asACMgTY gN Tew WK

AND SwsSONS es$R gNTERNATAONAk CggPgegezzTggN

GRAgAtwffE R SMgTee

pirecteif VK Groaxp

Headi gff SeXSafie}d SSte

BNFL

public acceptance ofhuclear power is something none ofus in this industty - anywhere in the

world - can take for granted. It is not given easily. Like loyalty or respect it has to be earned.

At Sellafield we know. We iearned the hard way. Over the past 1O years or so BNFL staff at

Sellafield have worked diligently to win public acceptance in the local community around

Sellafield in which we all llve and work.

It has been an excellent example ofteam work at its best, involving the workforce and the

local community. Along the way we have iearned many lessons.

It has taken 1O years, a great deal ofeffbrt and fina;ice and painstaking attention to even the

most trivial ofissues to gain the publics' trust. But we have made coRsiderable progress

although continuing attention to this aspect will be required.

Sellafield is unique in many ways. Located iR the English Lake District- home efBeatrix

Potter - a national parkland of outstanding beauty, Sellafield is situated in the western coastal

C:WP/RRMIJAIF.PRO M-3-l



area ofthe county. Historically West Cumbria has had mixed fortunes frorn the industrial eq//L

infrastructural points of view.

In the l8th century the priRcipal town of Whitehaven (l4 railes from the Sellafield site) was

an extrernely busy shipbuilding base and seaport with trading connections to the New

England States ofthe United States. But gradually the prosperity died away as other ports

took over wnitehaven's role.

In the late i9th and early 20th centuries local mining industries fbr coal aRd iron ore became

the principal employers bringing with them prosperky and security for people ofthe towns

and yillages around Sellafield. But this prosperity was once again short lived.

In the l950s Sellafield gradually began to expand and with this expEmsion came local

prosperity - presperity based on nuclear power.

Today Sellafield and its activities imderpin the economy of West Cumbria. The site empleys

7,OOO people directly with a further 1,OOO in contracting roles. Many other localjobs are also

dependenS on the site. This is a lot ofjobs in an area which is one ofthe rnost rural in

northern England. Apar£ frorn a few small industrial plar}ts the other principal sources of

employmen£ are agriculture, tourism, local govemnent and the health service.

Sellafield plays an essen£ial part to the very existence ofthe community iR West Cumbria･

Most of Sellafield's employees live in the smalkowns and villages within a 15 mile radius Of

C:WPfRRrvYJAIF.PRO M-3-2



the site. Indeed some 70% ofthe workforce live iR the local parliamentary constituency

(Copeland).

However this dependence on Sellafield for employment and a high standard ofliving is not

sufficient on its own to win public acceptance in the community.

Indeed in 1984 public perception of Sellafield was so badly damaged by a series of highly

publicised incidents (the most severe ofwhich was the contamina£ion ofbeaches close to the

site) that local opinion - ai}d opinion amoRgst our workforce - was at a very low level.

Like your Morlju incideBt - the beach incident as it became known, was not radiologically

serious - still within authorised levels but the media and GreeRpeace made it into a major

nuclear accident. Again- like Mooju- we did not have a techr}ical problem but a

presentational problem which required a communications solutiolt.

Something had to be done to remedy this situation to repair the damage in public perception

and a programme ofpublic affairs activity was put into motion.

The objectives were simple and straight forward, to be gopguen, honest and to be trusted. We

opeRed the doors ofSellafield to the public; we were hoRest about mistakes which we made

and we set about implementing procedures to eRsure such events which led to that adverse

publicity did not happeR again. In public acceptar}ce activities we identifled our stakeholders

- our audiences - who we Reeded to address. These fell into several categories.
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Firstly, our workforce- industrial and stafftrade unions. Secondly, our neighbours oR the

site, contractors, maintenance stafif; Atomic Energy Authority. Thirdly, our publics - centrat

govemmeRt, lecal MPs and MEPs, local councils and the media. Fourthly our customers ariG

competitors and suppliers and fifthly, nuclear regulators and anti-nuclear pressure groups.

Through all ofthese eutlets we eventually come to the general public in the commuriky at

large-the people who grant us the licence to operate our plant. To wiR trust you have to bea

good neighbour. That is and will continue to be our principal objective in all our public

acceptance activities. Like all good neighbours we work closely with our publics, our

stakeholders, keeping them informed ofeverything we do and why we are doing it. We

address our various audiences in different ways- tailering the rr}ediurn to suit their

requirements. However, the basic messages rernain the same.

We use the Sellafield Local Liaison Committee - wkh a wide cross section oflocal

community leaders - as one ofthe main areas to address issues which concern the cornmunity,

This is a representational body oflocal opinion formers, councillors, health experts, local

government officers, planning experts, fire, police and ambulance persom}el. Representatives

are elected to the Committee, which meets twice a year. Members ofthe public and

observers including anti-nuclear groups attend. We even took the unprecedented step of

handing the chairmanship over to a local politician. We address their issues and concems

openly and honestly. We report even the most minor ofincidents to them. They are free to

raise any issue they wish.
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we have regular meetings, both formal and social occasions, witk the county, local borough

and parish courtcils and within our workfbrce - as ambassadors for the Company. We address

their issues or concerns openly and honestly.

some of you will recall that the UK GovemmeRt carried out a review on whether the THORP

plant at Sellafield wouid be commissioned foliowing its construction in 1993--94. Indeed

during this period many ofour Japai}ese customers helped us by placing adverts supponing

THORP in the UK media. If we in BNFL can respond by helping you with your problems on

MoajuI would be happy to address the issue and ways we rnay be able to help afterwards.

Members of the workforce also wished te be involved in the carnpaign to have the plar}t

commissioned. They lobbied GovemmeRt departmeRts and Ministers and made a major

contribution which eventually secured a decision for the plant to become operatioRal. It is

important to encourage the workfbrce to take such a role.

Eaeh month the workforce is thoroughly briefed on all issues afEecting the site by use ofa

core information brief. Each month they receive a personal copy ofthe Company Rewspaper.

Each week we issue the Sellafield Newsletter to the workforce, to the media, local

comnunity leaders, indeed to anyone who requests its. This Rewsletter reports all ofthe

previoixs week's site activities in detail - including even the most minor ofincidents.

We built a Visitors Centre in the mid 1980s. Initiaiiy a modest affair, which had proved very

popular, it was replaced by a £5 million centre which was opened by HR}I Prince Philip,

D"ke ofEdinburgh in June 1988. This facility attracted over i50,OOO visitors a year - as pegrt

ofour `open door' policy. It also became a major tourist attraction in West Cumbria.
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In JuRe l995 we reopened the Visitors CeRtre after a £5 million refurbishnent programme,

In its first six months it attracted over 1OO,OOO visitors including 39,OOO iR one month aloRe.

So it has been a major success.

We also eRcourage visitors to the Centre to take a tour ofthe Sellafield site on one of two

coaches. Specially trained staff provide a comnentary during such tours and are of course

available to answer questions.

We have introduced guided tours to plants olt site. On average 1O,OOO people each year take

the opportunity to tour the plai}ts and are encouraged to talk to staff during such visits.

In addition we have a Speakers Par}el Talks Service whereby we eRcourage qualified

members of staff at ali levels to attend venues all over Cumbria and give talks to schools,

clubs, associations on what BNFL does at Sellafield. On average each year some 70 talks are

given. We also answer thousands ofletters with requests for information or for queries to be

answered.

We meet formally and socially with all sectors ofthe community -police, church leaders,

educationalists, industrialists from other industries, landowners, farmers, fishermen, in fact

anyone who wishes questions answered or have points to make.

We encourage staff to be involved in comnunity activities. Mar}y are elected to local

councils and hold senior oflice; many are school governors.
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we provide substantial sponsorship to a wide range ofcharitable organisatioRs in the

cornmumty.

we respond favourably to media requests to visit Sellafield and are eager to assist the media

in following up enquiries. We work particularly closely with the media in our community.

We invited Greenpeace to the site in the late 1980s and they spent two days touring the plants

and questloRiRg our stafli:

In terrns of international cooperation our links with Japan go beyond commercial bozmdaries.

We have welcomed a number ofJapanese local government parties to Sellafield and recently

our local civic head - the Mayor of CopelaRd - visited Japan to meet civic heads. We have

also encouraged trade union oflicials at Sellafield to establish lirtks with their opposite

numbers in Japar}ese utilities. These exchange visits are particularly good ways we have

found of exchanging information on the impact nuclear installations have oR locai

commumtles.

I mentioned earlier that the Visitors Centre is a major tourist attraction. This has had a two-

fold beRefu. Firstly it has allowed BNFL to become iltvolved in local tourism initiatives and

is perceived by the iocal community as bringing people - and consequently business into the

area - and secondly it has helped the local tourist industry to grow and develop.

Trust is a two-way street. We have won the trust ofmany in the local community because we

are now seen to be an open and reliable source ofinfbrmation. OR occasions we have given

C:WPIRRMIJAIF.pRO M-3-･7



elements ofthe local community, in confidence, inforrnation which is sensitive. They have

respected that confideRce.

Tke second part ofour community prograrnme relates to money and the

given to the local communities.

finai}cial aid we have'

BNFL's community support prograrume until 1988 was maiRly in the form ofone-off

projects and iRfrastructure support, which while appreciated by the recipients, created

resentment in those areas or organisations which did not benefit, and more importantly did

not address the real problems of Cumbria Emd merely perpetuated BNFL's dominant position

in the local economy.

In l988 the West Cumbria PartRership was formed as an alliEmce betweeR BNFL, the local

aRd covmty councils, govemment ageRcies and private industry. The Partnership's aims are

to address West Cumbria's key problems through the regeReratiolt ofthe local economy, in

particular by focusing onjob creation and business development in the locality.

It was clear that by taking the then cturent speRd ofover £1m per anRum that BNFL gave to

the community and directing that speRd into a fuRd to which the local councils also donated,

the money could be used more strategically for the good ofthe totality ofWest Cumbria. The-

money could also attract additional financial support through raatching national and E"ropeaf;

imds. This scheme was further backed by BNFL through ideRtifying technology oR the

Sellafield site that could have wide applicability beyond its curreRt use and be commerciallY

developed into a local small or rnedium sized enterprises.
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Achievements ofthe West Cumbria Partnership to date have included the creation or

safeguarding ofover 3,OOOjobs, and over 500 business start-ups. The fiagship scheme ofthe

pairtnership is the Westlakes Science and Technology Park which is a developing success

focused on the growth of knowledge-based business and acaderaic excellence in the area.

westlakes has attracted 20 firms, employing over 250 people in total on the Park, and through

the Westlakes Research Institute is developing environmental commercial research

underpinned by academic tmderstanding, towards the growth ofbusiRess enteiprise and

university status in West Cumbria.

By assisting West Cumbria in this way BNFL is helping the area in the way tha£ is most

productive in meeting the short and long term needs ofthe locality. The money donated

receives added value through the attractioR of additional grants; the beRefu from the schemes

reacheS all of West Ctrmbria and across the county, bringing wide local and political support;

any improvement to the image ofthe area beRefus BNFL and the reduction ofdependence on

the Company iR the locality aims to avoid the on going requests for fuids, putting BNFL in a

more healthy position ofbeiRg a `commercial partner' in the economic commuRity of West

Cumbria. Most importantly from BNFL's point ofview it involves the Company working in

clese partnership with the principal opinioR fbrmers in the cormni3nity providing as a result a

very substantial improvement in relationships.

We have assisted in enceuraging sporting activities, in helping regenerate the Georgian

architecture of wuitehaven in the field of arts.
                     ,
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winniRg public acceptance in our rather remote community cannot be attributed to one siRglg

factor but to a combination offactors and to paiRstaking attention to detail. Continuously

communicating with people, gaining their confideBce, winniRg their trust.

Our role in the county is to underpin the economic fabric of West Cumbria through on going

employment, combiRed with our financial help through the West Cumbria Development

Fund. But that is only part ofthe equation. Everything we do in our activity is geared to

retaining and gaining public acceptance.

It is irnportant that action does not wait until there is a public acceptance problem. Nurture

relationships so that when there are difficulties you car} go to the people and explain honestly

and openly what went wrong. It takes time and effort to win that support. But it is time agid

efliort well invested. Make use ofthe good times to prepare for the bad.

Don't be shy to counter GreeRpeace and other etnti-nuclear groups ifthey attack you - defend

yourself. DoR't be tempted to adopt a low profile - it will came back to haunt you.

Public acceptance is perhaps for us, ifi the Ruclear industry, the one single fundamental area

ofoperation we must have. If we do not have this support we will lose our licence to operate･

I hope the sharing ofour experience at Sellafield is helpfu1 and contributes to your

deliberations on improving public acceptaRce to the nuclear industry.
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Report to the 29th annual Atomic Forum ofJapan conference,

           Apri1 17-19, i996, Nagoya, Japan

                      ABSTRACT

   The paper presents a concise survey of the fast reactors current status

aitd programs of their further development on the world.

   Forecasts are given of the future Nuclear Power development in

Russia. Necessity of fast reactors introduction into the N"clear Power

System has been demoRstrated, Rot only in the terms of the natural uranium

resources deficiency, but for the sake of other problems solution as well

(eMciextt plutonium utilization, decrease ofthe spent fuel radiotoxicity, etc).

   There is in the paper a brief description of experience gained in the

PrOcess of operation of fast reactors in Russia. Analysis is given of their

iafety level and the position of Russia on fast reactors in short-term and

IDng-term perspectives is presented.
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                    gNTRgDwcTgeN

     The current situation on the uranium market and slowing-down ofthe

nuclear power growth iR all the world resulted in conditions under which the

main feature of fast reactors - ability to fuel breeding became unnecessary.

That is vvhy, construction of fast reactors in the nearest decades can be

economicallyjustified if other than breeding fast reactors advantages would

be needed - such as high degree of safety, ability to solve some ecological

and other problems by means of actinides incineration and plutonium

utilization.

     DeploymeRt of fast reactors in the nuclear power system is necessary if

its development strategy will be focused on the closed fuel cycle with

repeated use of separated uranium and plutonium. The current level of fast

reactors technolegy development and the fuel cycle technology chosen as

well as disposable natural resources, will determine the degree of fast

reactors " participation" in the program of n"clear power development in

any country.

k. SmoRT SIVIgieVEY Opt [ff[EgE wwNT STATVS ma PROGR,wh(ES

easAST kesACTORS DEVEkePMENT gN VmuOVS COWNTREES

    geeaeece

     PHENIX reactor has finished its 49-th cycle April 7-th 1995 at the

power level of 350 MW(t). The plant was ready to begin its 50-th cycle in

October 1995. Presently the reactor is shut down: repairement and back-

fitting of the secondary coolant system are going on.

    A program has been worked out, aimed at prolongation of the

reactor's life for the next 1O years.

    The program pursues 3 main object:
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 ,geieveecent Of' high burn up for ghe oxide fuea;es,?erforgnanee of the special experiments in support of the CAPRA project

'l'{.i,#creased pgutonium consumption) and of SPIN program (separation and

ls,.e.ineratioxt Of the loRg-lived waste);

pgetting additionai operating expetience, particularly, for better

kptprehension of the incidents with negative reactivity, and of the reacter's

i" 'il{tptctures agemg processes.
Ss

   At present, Superphenix reactor is being operated at about 5e9!6 level

Yfits norKxinal power.

   J"nc 11, 1994 P.Minister of France has issued a new decree giving the

I;,l3nt legitimate existence and confirmiptg the new reactor's orientation,

khich p"rs"es three aims:
i
'

I4to demomstrate the possibility of a fast reactor to produce electricity at the

kdustriag scale taking account of operator's possibility to survey various

I
l,f,igimes of the fuel, systems and componeRts behaviour and make an

ixspectlGnl

l/}to evai"ate the ability ofsuch reactor type as a plutonium consumer in two
i
i/Sirectioms: transition from the breeder state to the burner's one and analysis,

l
," fugl-scale subassemblies, of the technical decisions included in the
i
'i"i'APRA project;

･" to study the possibilities oflong lived waste destruction in three directions;

iifiv confiifm fast reactor's ability te incineration, to confirm technical ability

,` fu1fiXment the task, and to demonstrate the compatibility of two
l
sl/iPProaches - plutonium burning and actinides transmutation.

   ewCeergg#aee

   The new lavv accepted by the both Chambers of the Federal
i%rliament stressed the importance of direct fifial radioactive waste
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disposition, that is waste disposal without preliminary spent fuei

reprocesslng.

     MOX-fuel fabrication by the firm Simens at the plant near Hanau wili

be not renewed. Land Hessen Government, where this plant is located, is at

all against any activity connected with nuclear power. Dismantlement ofthfr.

fast reactor SNR-300 is continued. The reactor's ready-made subassemblie$

are still looking for their customer.

     mp3

     The test reactor "Joyo" delivered a vast experime4tal material siRce

the moment of the first criticality achievement in 1977. "Moaju" prototype

reactor became critical in April 1994 and in June 1995 began delivering

electricity to the network. But the recent incident at the reactor with sodium

leakage from the secondary coolant system and all the next related events,

may influence the sodium cooled fast reactors development in the nearest

future.

     Design of the demonstration fast reactor (DFBR) was being

conducted during the last years and earlier a decision has been accepted to

begin this plant construction early in the next century.

     CkEma

     One ofthe objects ofadvanced reactors development in China consists

in construction and achieving the first criticality of Chinese experimental fast

reactor CEFR-25 in the year 2000. The proper decree of the GovernmeRt

was adopted March 14, 1992. The program efnuclear power development in

China began vvith LWR type reactors which are Aot able to ensure the

necessary level of electrical power because of limited uranium resources･

Enough to note that electricity prod"ction growth during last yearS

amounted to about 15 GW per year. For this purpose fast reactors play verY
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impefsant role in the large-scale development on nuclear

maxisu}"m replacement ofcoal fired plants.

power for

    ggmdiia

    Indian fast expertmental reactor (FBTR) having electrical povver of

13.2 MW(e) became first critical in October 1985. Since that it was operated

at various power levels but not higher than 1O.5 MW(t) where - as its design

nominal power is 40 MW(t). Preliminary design of a fast reactor prototype

(pFBR) with electrical power 500 MW(e) was performed in the year 1985.

The reactor concept was based on the design decisions of those times large

fast xeactors. Its costs parameters were higher than those of LWR and in the

year 1993 it was decided to focus efft)rts on the capital costs reduction. The

project was thoroughly revised and in the existing its advanced version the

number ofcomponents was essentially reduced.

    SwwfigzegAaitdi

    Motivation of a small research program on fast reactors consists in the

maintenance at a proper level the knowledge on safety prob!ems of fast

reactors and particularly of the Superphenix. In the West part of

Switzerland, mainly in the Geneva region, there is widely spread fear of a

possible accident at the Creys- Mallville plant, located about 100 km down

stream of Rena river, but in the wind-rose directed mainly teward Geneva

region. Information, which is being obtained from the research program

allows to estimate the risk of the NPP existence over here aRd to compare it

with the risk from other sources.

    gewg E

    As a matter of fact Italy has Rot its owR program on fast reactors.

Itagian scientists coilaborate with the Americafl General Electric company
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on the reactor PRISM MODB oxide fueg core optimization, particularly g,,,,/,.eet

}hill,,i.eiS.M,`C..Sta,bl'il'ltg..P,tO.b,'e,M.h,B,9i.`ge.'h,Lt8ikn.,,S&'f,zzSg,S ,2r,e,ie,zad,ss

                                                         ttof SPX-X reactor.

    Bffazfig

    After many discussions, scientists have persuaded the Government iff

the necessity oflong-term program on fast reactors for Brazil. The prograes

called REARA, has as its objective creation and start up, within the Reardi/if.

25-30 years, an experimental reactor, which wi11 be used for carrying out ttiee

necessary research program.

    Kgffea

    Fast reactors development program of Korea consists in
                        ' i,ll･,f･li･development, design and construction of the fast reactor prototype towart//･i,.

the year 201l. Reactor power wi!1 be chosen as 150-350 MW(e). The fir$//t･it,

commercial fast reactor is supposed to be commissioned by the year 2025.

2. NeLJCkEfajRR POwaR ffN RUSSgA

     Presently in Russia there are 9 NPP with tw operable units. Amgng,,,,

them l3 VVER units; 6 VVER-440 and 7 WER-leOO, 1ge RBMK unit$,･

1 BN-600 unit and 4 EGP-6 uRits at the Bilibino NPP having power level Oft

12 MW(e) each. During the year 1995 the NPPs have produced 99.3 billiOk'

                                                           ./kilowatt-hours of electricity, what is 101.5% of 1994 production. During the

year 1995 the average load factor amounted to 53.4%. In the year 1995 there

were 3 incidents, registed according to the international scale INES, twelii

incidents ofthe level 1 and one ofthe ievel 2. In 1994 there were 8 incidentS:'-
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$even ef the level 1 and one of the level 2. Altogether there were 95

ififtingements in the NPP operation in the year 1995, what is by 33 less than

in s94. Radioactivity releases in 1995 were in the frames of allowances.

               3. FAST NEIV"TRONS RIgii;ACTORS

    Currently in Russia there are three operable fast reactors: two

experimental BR-10 and BOR-6e and one semi-industrial power reactor

BN-600. Russian specialists developed and commissioned BN-350 reactor at

the territory of Kazakhstan, nowadays Russian specialist are performing the

author's surveillance on the reactor. BN-800 reactor design has been

modified, and now it is the most grounded design of a nuclear reactor and it

has passed all the stages of examination, including examination on ecology.

The cemmenced reactor's construction at the Sauth-Ural NPP site was

stopped and now is frozen.

    Reactor BN-600

    BN-600 became critical in the year 1980 and since 1982 the unit is

operated at the nominal power level. The average load factor over all

operation period amounts to 70 %. Reactor operation life time is 30 years.

Thus, the reactor has worked by now half ofifs life time.

    A program has been worked out fbr the reactor back-fitting,

coRnccted with the necessity to restore life time of certain components and

to take measures for meeting safety rules, renewed in the last years.

    Principal measures ofthe program consist in:

M increase ofthe installation seismic stability in connection with the increase

 by one point of the region, where NPPis located, seismic category

 (xnaximum design earthquake was 6 points MSK-64 scale);
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- arrangement of air heatexchangers for emergency cooling;

--- replacement of steam generator's evaporators after their life tiee

  explratlonl

-- replacement of the reactor centrol instruments and the fuel reloadiker

  system after their life time expiration;

- replacement ofthe control rods drives after their life time expiration.

     In the BN-600 reactor tests of experirnental subassemblies includittg

subassemblies with MOX fuel are under way. According to requirements ag

new codes all NPP of Russia must now get a licence for operatiengi.,

Beloyarskaia NPP has got such a licence for 5 years in the year 1995.

Reactor BN-350

     Design life time of the reactor was accepted to be 20 years. This tim///////tt,

                                                            ,I･fi/k,{･,
                                                            ,s.'fi･.expired in 1993. At present, works are going on for grounding of the reacteri

life time prolongation, which include two principal directions:

- analysis of the equipment and systems of the reactor and replacement ofz

  those with expired life time;

- analysis and removal discrepancies to requirements ofup-to-date codes.

     On the results of the work a list of discrepancies to the requirements gf'

codes and correcting measures was prepared, a part of these measures have"'

been already realized.

     In the year 1995 the report on the reactor safety was prepared, where

possibility ofthe reactor operation proloRgation is substantiated.

     In compliance with the acting in Russia safety requiremeRts fbr

reactors of the first generation such a report should be issued annually･ Oft

the base ofthis report conclusions Gosatomnadzor of Kazakhstan has giVea

permission for the reactor operation tigl J"ly 1996.
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4, oUTro@KS FOrwAST RglA¢XOws DEVglgOPmeNT ffN RUSSgA

         The long-term objective of Nuclear Power is determined by a

coptmon to various countries strategic aim: to solve the problems of energy

fesources and of ecology, caused by the inevitable growth of energy demand

and costventional organic fuel deficit.

    Pre$pects for fast reactors development in Russia depend upon a

ftumber of factors, main ofthem are as fo11ow:

- avaikability of natural uranium resources and situatioR in the uranium

 market;

- fore£asted nuclear power development rates for the short-term and long-

 term periods;

-other important, besides breeding, problems which capm be solved

 nowkdays by means of fast reactors, panicularly, gtilization of excessive

 plutonium and traRsmutation ofradioactive waste.

    Let us analyse the situation which i"s beiRg formed iit the Nuclear

Powef industry branch of R"ssia, proceediRg from the projections of its

develepment taking into account above mentioned factors infiuencing the

prospects of fast reactors development.

    For the nearest future the Nuclear Power industry of Russia will be

based on the third generation of thermal reactors. Nevertheless limited

uraftium resources do not allow growth of the Nuclear Power to a

consaderable scale and during long time using these reactors, Even in the

Version of Nuclear Power development, when NPP power amounts to 80

GW(e) in the year 2030 and is supported at this level during the next 20 year,

Uraptum deficiency will be 3e-50% ("(])HepreTffgecKaA cTpaTerliff Pocctaff").

Whext NPP's power will grow and ensure about 50% of electricity

Production in Russia after the year 2e50 and to the end of the ftext century

(l6e-180 GW(e) of installed power) additional 2 million tonne of natural
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account that the share ofprofitable uranium reserves is equako about ttee

ofthe totai uranium resources, to ensure above mentioned uranium demame-･di

by means of natioRal resources will be impossible. k is worthy to Rote thee

according to foreign estimates by the years 2030-2040 all world profitasva

"ranium reserves will be exhausted.

     Thus, the large-scale Nuclear Power development ik Russia based g$.

uranium fuel is iimited by the available natural uranium resources. Besidee

usage of thermal reactors only does not allow to solve completely ama

problems ofNuclear power related to NPP's safety, utilization ofstored civiX

and weapons plutonium, as well as problems connected with radioactivSi.i

waste.

     To solve these problems a new technology should be created. Studiesi/

carried out in Russia m the last years have shown that entirety of thesel

requirements can be ensured by the nuclear technology, realizing the fast･{','

neutron reactors concept with ciosed fuel cycle. Fast reactors fundamentali,..

feature - breeding of nuclear fuel can solve the problem of the Nucleari

Power ind"stry - fuel supply for a very long historical period of time+

Principles of physics the fast reactors are based on make it possible to create

such a technology in which the inher.ent safety preperties of these reactors

are being used to a maxixnal degree. In this respect fast reactors are passiRg

ahead of other types of reactors.

     An important problem the fast reactors caR cope with is the task ef

plutoni"m utilization, both civil and weapons. In different couRtries exi$t

various opinions concerning plutoni"m. On the one hand it is a dakgeroU$

radiotoxic material on the other haRd it is a valuable power iRdustry raW

material. One gramme ofplutonium is about equag by energy content to one

tonne of oil. Besides radiotoxicity, plutonium availability creates danger Of
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ftuclear terrorism and of the fissgge xgxateptaXs itoft-proliferation principles

violasion. Ige USA, foff exampXe, non-preliferation problem is pus oR the

first pgace and thermal reactors spent fuea is proposed to be buried without

reprocessixtg. Ift other words, pXutoniesm wilg be transferred iRte, so called

{`standard of spent fuel". in this way will be burged a large energy potential

forthe giving generatiens axtd birth ggven to a huge problem diffic"lt to solve

for future generations. Russia has another approach te the plutonium

probgem: to utilize the huge energy poteRtia! ofpg"toRium and do not create

large problems for the future generatioms. For this p"rpose all plutonium

(civig and weapons) is proposed te be "passed" oitce thro"gk the BN-80e

reactors axtd then the spent fuei will be stored tilX the moment, when high

enoggh reprocessing capacgties will be commissioned and in this way closed

fuel cycge arranged. Thus, the dageger of xton-proXiferataon regixne viogatioA

will b.e removed and energy poteittgal be well preserved. Estimates show that

three BN-800 units can "pass" through them fbr 30-40 years all separated

civil and released weapons plutonium in Russia.

    Besides plutoptium problem fast reactors can solve as weikhe problerrk

ofloitg-lived waste, which are begng acc"ffnuiated gn the process of operatioR

of agg reactor types.

    XR the fast reactor due to the hard neutron spectrum, many fiuclides

and particularly, minor actiAides - neptuxti"m, americium, curium stsbject te

fission and by this way wilg be traAsformed into stabie er short-lived

isotopes. Estimates show, that existing ik project BN-800 reactor can utilize

MiRor actinides of 3-5 VVER-ggee ungt$ without any considerable

modificatioRs ofthe design.

    Presently in RussgG oft the base ef existgng BN-80e reactor design

Works are conducted oft the reactors - burncrs of plutonium and zz}inor

actinides. They have plutoniuxn utigizatioit rates several simes high th3n that

in the existing design of BN-800 reactor. Thus intreductioR ef fast reactors
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into Nuclear Power industry in R"$sia is connected ftot oniy with the limites

resources of natur3i uraitiugxk, but the necessity to solve artsing problem wiee

plutonium and waste as wegl.

s. geAsrr gelglA¢Taws smaTy

     Characteristic feature of fast reactors is to a great degree the principlg

ofinherent safety. This is explained by the core physics (stability of neutre;S.

fields and heat generation, stable reactivity negative feedbacks, sm////tttttttt

probabigity ofthe secoRdary criticag mass forrnation etc.). Essential influendi/'

on the safety has low pressure ofthe coolant and its high thermal capacity. i/lli

i
'
S
i
i
/
i
'
i
'

                                                            ･t./1･lt/,./     PractiealexperienceinRussiaonfastreactorsoperatioit .,.,
                                                            '11'1'//'i//'
BOR-60, BN-35e,BN-600)isinthewholepositive.Forexample,NPit,.

with BN-600 reactor dexitonstrates high reliability and safety. Average load

factor during the last 1S years amounts to about 74% and some years it wa$'

higher than 809i6. Unplanned load factor losses for the same period made up

2.7% (average over the world for the NPP, it is not less thait 3.99/6). Average

collective dose ofpersonal irradiation at the NPP BN-6ee is itot higher thak

1.0 manSv/year, that is essentially better than average figures for other

NPP's. Inert radioactive gases release for the years of the reactor operation

was not higher than 1% ef allowance and long-lived and short-lived nuclides

release was absent. The amount of tke low level radioactive waste (LLW)

was not higher than 60 m3/year.

     Further development the safety questions obtained in the of NPP with

BN-800 reactor. The reactor core has zero sodium void coefficient, in the

main protectioR systems passive principles were used. For example in the

safety system hydraulically suspended rod is used, aRd in the emergenCY

cooling system both in sodium and air circuits nat"ral circ"gation is appliedt

Beyond design basis accidents analysis has showed that at the BN-80e
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 seactef an the case of sim"kancous goss of system and emergency power

 $#pply, sgm"lganeous faiX"re of safety system active elements and emergency

cooling system, sodi"m boiging, fueX ekemextts destruction and radioactivity

yelease do net occur. High safety leveg of the NPP wkth BN-80e reacter was

cenfirygxed by coxtclusions of sevegag examinatioit groups even in the year

lgg2. Iit the year 1995 the repeated examinagion was carried out by the

Ministry for emergency situations of Russia. Conclusions were made that it

is wertk while to continue construction ofthe NPP with these reactors.

    Nowadays, when safety questions are being discussed special attention

is paad te the problems of sodium fires. The performed experimental studies,

as wegfi as experience of NPP's operataok ige Russia show, that the designed

fire extinguishing systems are eMcieitS eno"gh and caft goca!ize sources of

fire iit tke case ofsodium leakage from the circuit.

    At the-BN-350 reactor, during 20 years of its operation there were

noted gS sodi"m leakages from the secondary coolant system. At the BN-

600 rekctor during 15 years were noted 27 leakages from the secondary

coogant system and one ieakage of radioactive sodiupa from the auxiliaxy

systexif} of the primary circuit. In the most of them the volume of the sodium

leaked was not higher than 1 1, maximal quantity -- 1 m3. In all cases the

leakages were detected in a proper time and localized and did not cause

dist"rbance ofthe radiologicai oge ecogogical situation at the NPP.

    Further R&D vvorks in R"ssia ifi the area of fast reactors safety, which

resuks will be used in advanced NPP are focused on the four principal

directaons:

ee St"dies aimed at making more precise current information with the

P"gpose to optimize technical sol"tions, ensuring the NPP safety and

iMgerovemeitt of its ecoptomicai ethciency. These studies include

advancexgtseget of calc"latgon code$, out-ogereacgor studies of processes uxtder

CogmdEsiopts of severe accidents (iRteractioit ef moken fueg with sediuxifk,

M -4- 13



sedi"m begggkg, sedtwxxk fire, eSc.) experixkents oR reactors (critiee

assegxibEges, reactors BR-gO, BOR-60).

e St"dies and deveXepment of safesy systems and devices based on tee

pas$gve pgiitcgpaes of acekoge aitd ekhancexg}ens of the inherent reactor safeee""'

properties (emergency ceoXing systems, safety rods etc.).

@ Safety $t"dies of reactor cores inteptded for plutonium and minor actiniGss/i,.･

b"ming, where MOX-fuel is used.

ee Safety studies of the advanced fast reactors cores wiSh the dense fueE;,/i,

(nitride, metaX).

¢eN¢ ge eq sg@N

     a. Deskgit and operatioit expertence of experimental facilities, semime･

ind"strial axtdi industrikl NPPs with sodium cooled fast reactors has chowrf'l""

that the Nucleaif Power direction is techgeologically mastered aitd is able te';

ensesre the necessary leveg ofreiiabilgty and stafety.

     2. At pgresene coxtdgtions exgst for generaiization of the experience

obtained and cond"ceing R&]) werks aimed at the considerablg

                                                            /ttimprovement of NPP's with fast reactors economical parameters. At the

same tixx}e it is Aecessary to foresee certain measures, ensuring conservation

of "knew-how" as welg as its further development having in mind new taskS

of fast reactors (pi"tonaum "tigizatio*, incinerasioit of minor actinides and

fission products).

     Under conditiens of Russia the shert-term future in the area of NPP'$

with fast reactors is connected wlth BN-800 units construction.

     3. As far as loptg-tefm future ks concerRed, there is itecessity to develOP

and design NPP with a large pewer fast reactor ("p to 1500 MW(e)) which

having hagh safety level wigg be, at same tSme, econcmicalgy competable. ThiS

work sho"Xd be based oxt the wide knsefAationag co-opefatkon as far aS
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develepgxtent and conseructieR of these NPP's are concerned. These Russia

positgeits are detergnined by the firm belief in fast reactors good outlooks in

terms oftheir principal physical advantage - fuel breeding realization and at

she sgxgke time having high safety gevei under cenditions of the closed fuel

cycle the most promising for the Nuclear Power.
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                  eeneg
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                pae iclag
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            esggttyeee sseePigss

xntsc@gggestSasut

Kgcl$ax power, as embodled primarily in iche IWR, is new &
$igniticant souTee ost $1actrtcity in maRy industyialized countries.

Howewer, ses iuimtre is vexy uneeytatn because eS aoitbin"ing publie

conceMpts abeut xeactox gafety, es$puectaXly afiter iche eherRebyX
Rccident, and vadioactive wasta digposal. Sueh eokcArng havQ Xed ito

ctifficuleie$ im sisting new rsactox$ and waste di$geosRk faeilkig$

eveR in eeuntrie3 whexe ithe eese ef new nuelear generatSon Sg $till

eOmpeeitive with that frem sourees u$ipg imported fes$ii fuels. rn

adaition, the feer - etxst expxessed at tha dawR of iche nucleax age

SA khe Ache$on-Lilienithal Regeeric (Xg46} rcb ithat initexltftitional

Safeguaxds alone weuld be ipactequate to ptevent the ni$use ef
PeReebel fiuclear aceivities to rftake nucXear ggeapons -- h&$ groggm

reeenely. Tkis is because of xeaenit avents in Txaq, Nerth Kexea,

and Xran, as well as the pXeeas of iche nu¢leax establi$hrrneRts in

gUah eeuntxies &s Fran¢e, lfapan, and Rus$ia to pxess forwaxd with
Plaxt$ bo use pXutoniwn breeder xeaecers in oxdex ito minimize
POtential probiem$ assoctated wiich greepthouse warming, cutoffs in
the supply of impexted enexgy xeseuxces, andi evontual exhmustion ef
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fessU fzzdiXs.fi sce cernvaeitic on the$e xatienaXe$ fer the

brieSSy in iche fellowinge
twinee gemaeskageesc $eexeseiesas ege gresueekkQwageee es@ecwaastg

Tgh.g.."8.S.e..fe,,Y...ic¥fig teff.e8rkg.X fX.e8.CSx"scf.2Si g..h8.ct.gtck.:gl･ i.' nstot...Prkoe.e:ttss

viethg ithabl avaMable tertrestria} uwaniwn scegourceS Nye im$uffieiees

te suwgeeer" the lascge nucXeasc eapacXity xequixedi ist the seeacters axgi.i
eenvexkers such gs ithe I)WR. For ex&mple, tkie nucle&xtsainicen$i/ttt'i`'i'll'

v&rSanst ef es Xow carbon diexide--endicicing snergy $uppXy """""i""""
xeeentZy deveXeped by the XsticergoverTrmestral panex en climate ehitlt//////ttt'l"'//"//11'

(XPcc) eRvision$ a gtrokgeh in an$ealied gXobeX nueleeex eapaeity £rp.ee.,/,,,,,,
the pre$ent 330 CWes ico abouet 3,30e Geee in 2100.2 ff tke pteactex//'.,ca.i,

axe twRs opeeratsng en ts on¢e-ehyougk Euei cycxe, the eumu}atitttilll.i.'ll･111/l,

"vanium xeguixements ehyeugh meo aye eorapavakXe ico cuxxent hig' i""lj'i'

estimitk)e$ of uxaniurn ere$ouxce$ ineluesing those in ehe ±oxtaer SovkE,.,,i.l.
                                                             /./rgl//t//UnSon.g Whu$, intxoduction ef tweedcr yeactors icowardi tke end
                                                             111111･'i.lll///.
iche stext cenitury would be ne¢esgary ee tuake fi $usicaSnE#'

.,l

contrthutioR ico ¥ftiniatzing the risk$ of greenhou$$ waxming.

Howevex, it woulrk be both ptalve and dangerous te expect that th
/
/
/
/
.
i
le"yxenic $ystem ef inearnatSonak saffegwards wouXd s"ffice tc gexevelttt.

diversion of SigRifSeant egUknttcie6 of pXutonium from ffXow$ - "////,

khe ordiex off 3 nilliezz kg.- cexxesgeending ine 3,Ooo Geee of installet'
.

bxeeder erkpa¢ity. Onty & Megime in which all sgnsitive raeSlibie$'

     f wtth xegaxd ito iche po$stbXe Xinkage hetweeR geeacefful xucleatr
aecivieie$ ttRd tke gexglifeeriticien est ftucle&y kyeepen3, ptoite that thi$l';
XimXage istelude$ boeh ickre u$e of it peaceimX gexogytava rk$ a costvenSent"

eovex ee g&stheee ye$ouxees Sey & $epavatee covexit vgeepoms geyo9ran}'.'.
a3 weX2 ag sthe utvex$Sen oS muclenx matexialG in psa¢efuX use bX
botch $t&tes and sub-natiom&X grazap$.

.mp..2,,Xcr}%ggsg.%uezans.%k$X &ee2..@Z esge8geege%&keea%%,gig,ec,sge kg, z?gxeein.Xl'

#geicinge$e ehageeeey 39: £mexgy suapp}y Mkigatioxt opeiens, catabyidge'
Vntvsr$i2y Pxe$$, S996 (in gexess}.

     S $ee ewxeepmiapm2 g9g3 geeege#axsceeee$e gegegediaesgeeSesee esg}& iteessiastes, OECM

W93e PPe 23--29e
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goula ne C!USteXed togethex in heavily guaxded eemucZeaer pexksis
gnder int$rnatiekal eentcreX couki xeduce tin$ xi$k$ of pxoXaSex&tion

3rsd $"ic-xtitbional edver$ioit ble a sufficisnt diegree. Buic pXacing sche

"ueleasc ceMPenent ef theix e2eecxictcy $uppXy unrkey ineernational

#onepai ¥afeutd xun ee"nter tce ehe rnaSer raitienale for dieploying

bfee&er$ in ceurkries st2ch as J&pan: eneycy inrkependienee.

ptoxeovexe iic is highXy unkXkeXy that ithe puloIScs in ctemocxatic

sta¢e$ wouZd accept Xaxge-scaXe deployment est xeactex$ - incXuding
bxeedexS whSeh have acaed saafety issue$ itot a$seciated with bblRs -

whose $afety is basedi on the validtcy ef pxobabilisCic yigk
as$effessuents' raade ioy mucXeax estenbXishraent$ kghich have Xest the

eyusic ef iauch of the geubMe. Xn this eonnectien, noitg that even a

smalX cetrfe-uaelt probabSXiity, $.g., le(-S) /reacstor--yT, in a 3,OOO -

 xeaecox woxld impiies a coxe-melt every 30 years, whieh i$ eleayly

unaccepicable. Rathex, g maeceegaxey but zao" sufticient conrkition for

publSe aceeptanee ofi stucZeax power on it 1itrge--se&le is thaf the

reaeborc toe sceiiable and that eheix saiety against coxe rnek$
cau$ed by aceSdents or rnitMgst intont be eoRvineingly demenstrated,
prohainly by SuXX-3cale, werst eitse tesc.6

!n actdie±en, it wouirk be prudient not to have to xeXy on dxaeonian
6eeuscscy raea$ures to minimize ptroiifexation risks. Ae pxesene, thSs

favors reaetey$ opeyating e" once--ehyeugh tuel cycXes using low-

enrSeheci uttanium. Aithough the uranium ecilizatio" ef sueh eyeies

is Xow, mining ktstoxy, the laek ef styong ecoRontc incentives ite

leok ffosc hSgher cost uranium reserves, and xeeent edscoverie$ of

Very ySch uxantwn depesit$ in eanadts and eX$ewhere alX indicate
thae curr$nt estimaices of uxantutu sce3o"xce$ Rre rdnim"va guantiries.

!n perticular, vaining evidenee gugge$t$ & 3oo-feki increase in the

    as Fer a furthex eX&bcxation of thi3 argumenit, see inwrenee M.
Udsky, "SNueXeax powex in a wexid WSth Optionseg, plresented eeti the
SYtr"ge"$±uxn on (R)Evoiutienary Reaetex Types, AXneio, NI>, May X99X;
aV&iXahle sixeTR the author ge Mhe bepartvaenic eS Nucleax Ex}giReerSngg
Mas$echu$ett$ rnstitute of Tgch:eiogye
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e$tixftaeeG amaouRt est xecoverabie uxanium foy every ten-'felct ctecreag' g
ta eye gscade.S

eeexeovex, expextence with tke xRining est otkex elexenic$ $uch
eogoper indicate$ khat advances in saimbng amd xm"Xing technoiogy gat/iil'/li'li{

eompeng&ee afosc ctecxea$edi exe qua}Sey ico thinixTiize the cost eg
exitreecSng Xowex--gxadie oxes. Thus, ichgxe is psobably enough uranittt

fotr laxgs-scaXe depteyment of reacter$ fueled wieh Xow'-enyiehex..

uraninm en enee-thxeugh eyeles for many years, even withOuit ndnin･e

the layge uramkift Sn seawatex re$ource base which is feasible ati'

cost$ which imply electrtcity generabien "hanges cormpaxable t#
ftho$e for breedex reaeeoxs.6

                                                      'Wisth vegardi to the i$sue esi $ecuriey ef $"ppiy, dapan shouiG

becxea3e ies depsndienee ept eil inpoxts £er electrScSty genuxatiok"
2gge"n'Sy"a"tsgXr& ne"i"crt&;ic?' eyg ain"d XeO eiYedAiZgC,X?Sor a8ne¥gyiiseac$ur{'2;i･

ttwough stockpiling of fuel, nucXe&r has the major advantage of
rrnRch Xowex co$t$ andi volumes corapared iafieh eoal ffey equtvalent'

     5 Kennsth S. Deffeyes &nd Xltn D. MaeGregor, e'Woxld Uyaniwn
Reseuxcesge, gegSeseeeSgiec tweegaeceege, Januayy 1980, gegee 66--77e

     6 See, Cr. Cellins, [y. DGZene, and C, W, fforsbeyg, t'Ara
Economic Uxanium ResougceG A Constvainit fer Laxge-ScaXe U$e ef
ge"cXeax Pewer?", Dyark, Oak Ridge NatSonal Xjaboxatoxy, $epternber
X992.

     7Natuxal orftas ig diggicuXic tc tran$port, xequixing either
XiqueXaction ex pipelines XxoxR geroduc$x to consumex. Howevexr gaS
i$ ptentifuX in A$iae gnd the comsexuction ef pipeXine$ egithin the
yegio" pteuXrk geeduee ehe dependemce on Mirkdle Easteun oiX. Notef
eoee thltst cnce it ptgeelSne i$ in pXaee, ik i$ tuuch Xe$$ Xikeiy that
iche prerkueex wUi cutc crstf $upplies sto the cu$tother, $in¢e $elling
tke g&s eXseiafhgMe i$ nee as e&sy as divsricimg oU supplSese (!
icbenk Robexk eeilMams stcx eki$ eb$ervation,) :n the next cenicurY,
methanoX ex hydwegeft dexSvect fxova vauniclpal ffoXict uta$te can aXSe
beeovae a raitjor diome$tSc $euree ef itwansportatSon fueZs in lrapan.
Seee ErS¢ De Layson, Ernst eeorrgU, ane Jestsixey $. cheR, VSCIean
imeX$ fretu Maxnieipal Selid eeastce ist NeEaf Yexk eity and Othex Mgjer
Mec):opoXitan A!reasie, Regeort No. 2g3, rhe Cerker fex Enexgy and
   ,EnvxrenmerkaX Studies, Pxinceeon Wnivergity, J&nuascy X996.
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gapaft sheuki PteY & leading roZa Sn developing anrk promoitimg tbe

fequireed nuclear iteehnelogig$ andi in$tiicuscSonal £ritmewerk$ as geexsc
#f a tweadi enexgy sitifateegy whieh gives equaX weight seo reducing

gnergy dexaarxdi Vi& gMeaeey $fficiency in genex&eSen, icyaR$xiiissioit

gnd exxctptU$ev &s well as renewabX$ enexgy soutrees itndi Eeciirm&tg-
gyiendiyce "$es ofi fo$$SX fuelg.iS In particqXar, ffaptsn efin help

buiki booich & Nafety ltnd a nen-pxoXitexation eeeultureSe in East AgSa

in co#peyaeion wttk Stcs netghbors, geerhapg ttwo"gh it regional
oygan2zafien devetedi eo implemenutng $ustainabXe eneygy strategie$.

$uch cooperecSen wouldi h&ve itste addedi bdeneffit ofi touiXrking

coRfidence between ithe geartie$. In tkie long run, we will "eed
energy $ouxces ste xeplace fes$iX fuels. The possibilibies imclude

yeRewables derivedi from ichg $un, e'hot xockSg geeithermal enexgy, altdi

nucleexti beth fissien aitd fusSen. Both of the Xatbler htsve Xost

favotr recenicly wirh govexptrnenics, elg¢icric utilitks, ethe $cieantifSe

cormuntey, and the p"blic, toeing wldeky pewcgived in icheir eurrent

foxvas to be latrgeg covaplex, exgeengive, and pee$ntially dangeTous.

It i$ imgeoxtanit foy nuclear establi$hmeltt$ to xethink anrk revise

stvatcgie$ basedi exclu$ively en desvelegevaeitt of th$ geluitoniura

breeber andi the tokamak. We need es Xong-teym nueleax cption, tout

will ncg achleve ft Sf we hide our pyeblems and aye knwilXing

to serieusXy considier Rew ideas.

khee eeRytaeaxeexg¢, Annu&i Reviasin7$ !nc., ?alo Altof CAe l994" Pe 17e
The cownter-argumonit is ehaf iche pubXic in couatrie$ wk$xe thexe i$
atxeeeticSon off cenicxediaed cenicrol anes xeacty secial crompXiance such
a$ creegean &itdi iths ffexvaex $ovieit Vnion wilX costtistue ico acceget
"Ueleew power on the basis ost fts$uscastaes toy iche autk}oxSities thltt
Zt6 $afeity esnci proli2exaicaon yigk$ axe suinimal, On th$ conicxaxy, r
believe thatr the publi¢$ in aZx ctenocwatie states will incrreasingly
gUe$ljert $uch &ss"ranee$.

    ii suck g℃lim&te-fntendlyee use6 include incre&sed u$e oaf
heczascal gn$s emci, iR Xhe next csntuxy, hydregeR dierivedi Sxom betch
MatueaX gas and coaX, wieh sequestexing of tche separaeedi caylaan
dioxtse in depteitedi matuxal g&$ fieldi6.
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?:eggkaFgUerXhSXiE!OYee UXaniUXpte UnXike CeaS er oiX, rcalXZI not deglj.as

Wkee E"aMicecgxee eeg gevagXdvesx geeewgse

The evobetion of nuclear power after Woxld Wax :Xr incXuding scmp

davelogex"enit eS the Lwa and plans for eayly initredwctiem of ee

bxeeder, wa$ $txongly influenced by the Celd Ware Xn partie"ig
iche sesteng pest - Woxlct Wax X: demandi fcr uraniurR for muexg
weEitpon$ oecuxxing atc & stxee when iche foxNttfitiem Off uxRniutn depe$i

w&s net well undex$tood, ag weU as the opevation of reiiitu
repyecessSng plants wStheut adiecxuaice proeessing ofi waste stre                                                            enyeee,l
ieact te the geereept±on thait uxanium kiits scaxee andi regexocessing wee
eheap. Xlt addStion, the notSon ehait reactcr--gxade plutontum ce"re

not be uged to make reliable, lighit-weight, high-Yieta fis$iee'

weageons becatue conventiema1 wisdiem Sn thg xiueleax inrku$txy.

All sthese a$sumpitiens have proven to be ±ncoxxecic.9 The
econemic, and environmentaX cost$ of both ths Colct War &nd tkee

ChexnobyX acteiderk wexe very high, Peeple in all countcrieg do n6ee

want te livdi in fear of RuaXear weapons ana xeaetor accidents, '
i
"

              i ,11'//.;"i/tnuclear power xs to be usedi ok g laxge-scaXe Sin must be eeoRonic$･..

demenstvably $afe and not eentxSbute ico the proliferation
nucXeftx weapelt$.fe

     gsee J. Collins et a2, epg ctte

see, "e".OgX, ,tftT'"helSggSl:iSitYway"iffo.X,eag9".".rxe&Xxad8isP.'.".t.O,,n.i.Utra .taI "ct W?2g"cO.?:Sll'

                                        Sn geeew eeeesskgefiXesgiewg and･iNueieay !PechneXegy -es Citn We Hitve Beth?'e,
ek@ gxx:g$ wace, Ediiced by earXo $chaerff, ByiaR Reid and naVid･,
                                           &stes eeesgmptgeemeggmee ane'Citxlseon, waacrniXiafi,                                 2O2--2O3,                      19g9e                            pp.
geS$geopgSigSesgm gef gyxxesee$$ eeeeeege#ut$ twXasptege$ma, Nittioltel Acadievay Of.

seience$, Washipgtoft, Deene 1994g pe 33-

     iO xrt thig ceBnection, nete the prophetic wascning taade b¥
Enyico Fermi duximg esexldi wasc rr, aec paxagehrassd by Akvin WeSnberg;
i"Xit i$ neic eertain th&k the publie wiXX aceept an energy $OUXCg
th&t produces vast aneunt$ os xadXeactivity as safelz es iSgsSle
vaatexigl thait vaight be used by terroxisitg.aa AlvSn pteintoerg, "'FXOre
TeebnelogieaX ptxer to erhistK-eeankeyss, engmagcax gegRySeeee geff gegesxgy mne
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The 29 tk SAges ANNWAL CONptE]Eee£NCE

          Aprig g7-gg, gg%

Sgeeeeh by Mkgyfice AgLEG]{gl

   Ckairgtraait of AND]wt

Please allow me to introducemyself:

    Maurice ALLEGRE, Chatman ofANDRA (national radioaetive waste
                        maAagement agency)

This agency is a public establishment, respoAsible fbr designing, building and

operating installations fbr the disposal of radioaotive waste, on the surface or

wnderground, dependiAg oR its characteristics.

Thanks to the imervention of MLr Bataille, a Member of Parliament assigned as

Mediator by the Govemment, ANDRA has been able since January l994 to
resume its work of lookmg fbr the most favourable locations in which to set "p

underground laboratories.

Mr Bataille was to make a speeoh desoribing his work as Mediator, which he

carried out with remarkable success. At the last moment he was unable to come
                                             ,to Nagoya, so he has asked me to read the speeeh to you.

                               <> Q
                               <c>
                       Mif Batagfige"s sgeeeek

Neecgear wwraste ggparkkgegrrftegestk gegetait¢£ :

       ifke rkEtsgegeee ffesgegg#edi

Unlike many other ind"strialised eoannies,

governir}g oivilian Ruclear activities.

Franoe still has Ro everall legislation

However sueh activities are subjeot to a whole series of govemment regulatory

provisioRs whereby the use of atomic energy is extremely strictly coxtrolled.
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Notwithstanding this, parliament had not really been ooRsulted, prior to lgma

gb.?",:,,t}e.,i ,uedh zt`&".o,{ z,".U,gl8,Y, XS."i,trY,,W,,hi, Zh, tsOgaem`g,8･sear'X, ",[itfciS,ww.

Franee.

At the end of the 1980s ANDRA. theR no more than the n"elear waste managemexg#

department of the French Atomio Energy ComniissioR (CEA), had undertakenva

seleot four sites in Franee fbr laboratories to conduot researoh into stoimg hiee

level aotivity wastes in deep geologioal formatioits.

Althcugh the aim was merely to setup laborateries in whieh no wastes would gtk

stored, the public affeeted by the projeots reaoted vigorously and evek violently top

two of the plamed sites.

In February l990, in view of the coRfrontatioRs betweefl the protesters and di"/ttt"･

polioe, the govemment deoided to s"spend ANDRA's geological researcva.'.

programe and instruoted the parliamentary scientifio and technological evaluatiges.IS'11

Offioe to investigate the managemeftt ef high-level aotivity nuolear wastes.

The Office, vvhose fimction is to advise parliament regarding decisioRs in scieRce,.

and technology, reqviested Mr Christian Bataille to prepare a report on the

IN(fr Bataille, a professor of literature befbre being eleoted to parliament, had Re

special knowledge of the s"bject and was taokling it for the first time; he thereforg

deoided to interview all ooneerned - excluding nobody - partioularly the protestef$l

at the sites which had been seleoted by ANDRA.

Th"s this approaoh - like all the investigations eonduoted by the parliamentaf>{.'

soiennfic and teohnologieal evaluation Office, lay somewhere between politics aRd

technology, the aim being to provide parlianient with a repert seuing out in simple'

terms the reasons for the disagreement between the specialists and the publiC

ailfected.

One year later, the report was submitted to parliaxx}eRt on behalf of the Oflioe, 3kG
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departmental and regional Councils, which are the three types oflocal authority in

Franee;

. ereationoflocalcommitteestogatherinformationandmonitorprogress,
ptade up of councillors, representatives of trade unioRs and local associations,

some of which are opposed to the plai}s to build laboratories;

- oreation of public interest groups together with the local authorities

congerned, in order to ensure that the supporting measures detemaed for eaeh

region affeoted by a project are managed as effk)otively as possible.

Thus the procedures established by the Act difered from the approaches followed

earlier by introducing the possibility of real democratic debate.

The essential criterion in the choice of the laboratory site became the project's

sooial acceptability, with the experts' opmion as to the teohrrical validity and

feasibility of the project being given lower priority.

Ofoourse the measures provided fbr in the Act had yet to be applied in practice.

Here again the govemmegt decided on a new approach, aRd eRtusted the task of

figding agreement on the sites for underground }aboratories to an indepefident

mediator with no direct link to the organisations respoRsible for nuolear waste

mai}agement.

The mediator appointed was the parliamentarian, Christian Bataille, who had

presented the first report of the parliamentary scientific and technologioal

evaluation Office and who had been charged with getting the draft bill through the

National Assembly.

In his role as arbitrator, Mr Bataille visited eight departements where suggested
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sites were looated, the geological suitability of whioh had previously bee

confirmed by AND]iY.6x and the geological .and miRing researeh Bureau. ee

oontaoted all the politieal and soeio-eoonormo leaders (cevmoillors, chaimeh'""' i"'Ei{"""'

chi?mbres consulaires (ohqurlbers of eommeroe), faming representatives, traas

                                                              caumoRs, oiifioers              of associations, and so on), and introdu£ed the preject,
guarantees given under the Aet and the plaimed s"pperting measures.

He also s"pplied information to all who sought it (in the fbrm ofbasic docurneasg.x

information booklets, questions 3nd answers on the project) and fbrwarded ag

special requests of a teohnical or eeonomic Rawte to the appropriate goverRmeag'

depEgtments.

Before, dvning and after the mediator's visit to eaeh departement, a small sttt,,
directed by a former regional Prefect eollected the questions, commeftts, views adalll

expeotatioRs of all those concerf}ed and detailed some aspects of the project tttt'i'l"lll'

their benefit. The team ogtlined a looal development project with some ofthgsSi

coRtacted. The mediator took all these faotors into aocount in his report.

The four departemeRts whioh ha(l earlier been approaehed by ANDRA wefEilli'i'
coRsulted in writing. Thus all the politioal and soeio--eoonomio leaders receive///ttttt.

doc"mentation setting out the new guararttees provided for in the Aot, togetheEi"

with a letter inviting therr} to make their position known to the mediater. The;11'

replies reoeived show some rr}ovemeRt altho"gh not a radical change in views.

The reaotions of the diffk}rent persons interviewed by the mediator varied widely'･

but may be swmarised roughly as follows:

- Most counoillors tended to be iR favour, although they stressed thg
importance ef ample infermatien. Their atutudes were umelated to their politiCal

views. In seme cases the matter beoame a local politieal issue while in otherS it

went beyond peliti£al eolour and foeused opinion across the politieal speetruM g£

the eouncillors in a departement.

However "Green" Emd "Eeologist" ooimcillors were mostly opposed to nationgl
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energy policy and oame o"t in favour of wastes being stored on the surfaee at the

sites of produotion.

. Represent3tivesofemployers'organisationswereinteresteditiostlyir}the

eeoRomio aspe£ts of the laboratory and the slipstreEm} efeet it might have on

regional development, notably as a high level researQh facility. Some made

conorete proposals Emd sogght to keep their us"al oontacts inirormed.

- Representativesofwhiteoollartradeswtensdidkotfeelveryinvolvedin

the subjeot ar}d few oame down on oRe side or the other. In most of the

depkrtements the trade union representatives mostly "took note" of the faets

presented by the mediator and stressed the importanee of keeping the public

infermed.

- LeadersofagnGulturaltradeunioRsgenerallyexpressedconeernthatthe

reseeif£h should make pregress and were aware oftheir respoAsibilities in this field.

They emphasised the importanoe efpreserving agneultural land wherever the site

was ohosen and the problems ofwater supplies.

- Mostoftheeeologicalassooiationsdeelaredthemselvesagainsttheprojeot.

The most hostile were the anti-nuolear assooiatieRs all of whom eritioised national
                                       '
eAergy polioy. However oertain envirommental proteotion assooiations, and

representatives of h{mting, fishng afid tourism promotion assoeiations, weloomed

the mediator's approach, oalling for information to be provided on a continuous

b3sis so that the p"blie might be fully aware ofthe situation.

Dwmg his disoussions with these diiiferent groups, the mediator did not eoneeal the

fact that at the end of an experimeRtal period one of the sites selected fer the

eonstrgetion of the laboratories eould, with the express agreement of parliarnent,

ultmately aceemnodate a oentre for the undergreund storage ef high-level activity

ngelear wastes.

However he also emphasised the advantages that the ohosen regions eould expeot

to stem from the installation ofa researeh laboratory, the neGessary imding being
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provided by individual waste producers in proportion to quantity,

The establislmeflt of the laboratories would have a direct impact on the regi//'i'

involved. investment in each laboratory amounted to 1.5 billion francs, with･e
eoperating budget of70 miIIion francs a year exoluding experimental costs. Eaee

laboratory would employ some 150 people including abogt 30 scientists. """'fi

mediator pointed out that priority would be giveft to the local area for recruitm """

and placing orders. Each laboratory wogld take about 5 years to build and wgugas

ti'

;}oV(illeVebuasbiOllUetss3?aOxPeOPIe' Finally) the underground laboratories would be subjedi

The regions will also benefit from the supporting measures and the developrrkeee

iliriljg tsi ,in..fa,ot:'igz,pllilx,peiSiho p,'Ezc,as2.68,ttill'8n,.firiilsnl fis ?･ a,y?,ar, ts,xa,c.h,5?P,xrstiilxll,･

ini£Iow of hnding was occasionally criticised but the mediator poiRted out that eslll'
was eRtirelyjustified siRce the reverse - ai} installation cut off from its economl'ii'i'iil/ll'

envirorment - would not have beeR acceptable.

FiRally, so that this investment might have the greatest possible tmpaot it must be

                                         . The initiatives that mightimegrated into an overall development approach

accompany the laboratory wo"ld be defued by the local communities concemed,

In fact certain local authorities had already s"bmitted precise proposals for local

development.

Amongst the possible measures, higher eduoation has a special role to play. The

lahoratories will constitute researeh instmments unique in France and would have

to sustain close relatioRships with the vmiversities and training establisiments.

Woik on the geological characterisation of the sites was canied out on schedrile

azzd ANDRA will shortly s"bmit to the govemment a comprehensive applicatiOit

to build the underground laboratories.

Parliament, which has remained very atteRtive to this issue of management at the

tail-end of the nuolear fuel cycle, has instmcted Mhr Christian Bataille to conduCt

a finther study reviewing the applicatioR efthe measures provided for in the 1991

Aet.
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Mt Christian Bataille submitted his report on 20 Mareh 1996. In this documeRt he

fiotes that iA general the law has been properly applied and poiftts out in particular

that researoh into the transmutatioR of aetinides and fission produets has been

reaetivated.

If pregress oontinues to be made, parliament will decide in 2006, as provided for

in the Aot, on the ways and means to be adopted to find a definitive destinatioR for

high-level aotivity nuclear wastes.

                              QO

                              <c>

That is the eRd ofMr Bataille's speech. Allow me to add a few words to tell you the

rest ef the story.

For nearly two and half years now, in the four departemeRts reoommeRded bythe

Mediator and selected by the GovemmeRt, ANDRA has been carrying out
inteR$ive exploratioR sieweys, extensively using geology and geophysics, and

inoluding several drilling oampaigns. Never damg this period have the
demonstrations against the underground laboratory been strong enough to hnder

the progress of our work.

Last year, we realised that two ofthe seleoted zones cenoerned the sarae geological

formation, aRd were in faet only one, thus bringing the number of zones explored

dewn from four to three.

We have just given a report to the Government stating that in none of the three

zoAes examined have we found imfavoewable ciroumstances whioh would
disquulify it. Under these oonditions, all three zones (two iR clay, one in grEmite)

would be suitable and we are getting ready to rapply for three lioenses to build

uRderground laborateries.

It will then be up to the Freneh Govemmentto decide on these requests, as

as possible so that ANDRA oax} be on time for the grand rendez-vous of 2006

dowft by the Law of1991.

soon
 laid
'
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ge"iPdgitg apmd Maiitgegiwtitg k W6xkiRg P"bggc Coitsefts"s:

  A Necessary ¢eRditioit forc SwskEgiftabge Progress gge

  }{igk-Leveg Wasge IN(gtseeageggieeet iR gke Wptterk Sgigges

     Susan Wiltshire, JK Research Associates, Inc.

puring the late 1970s and early l980s, there was a major effort in the United States to

develop a Rational consensus abogt the managemeRt of spent fuel and high-level waste. A

w･orking coRsensus did develop that resulted in the passage of the Nuclear Waste Policy Act

Qf 1982. However, there has beeR little subsequent effort to sustain that consens"s.

This paper explores the Reed for maintaining a workiRg cofisensus, discgsses the difficglties iR

doing so, and suggests some means by which a workiRg consensus might be achieved aAd

maintained.

A workiitg eoptseRsgs is Recessary ffer sgstEeined progress iit kEgk-Eeveg eradiiokctive waste

MawageEiteitt iR She Yntted States. The U. S. program for high-level waste mafiagement,

established by federal law, is managed afid regulated by several federal agencies. The

Program is subject to fiumerous legal requirements for review, comment, and involvement by

Other federal ageficies, state and local governments, and the public and for extefisive, exterfial

technical oversight. The program's funding is appropriated annually by the U.S. Congress,

ensuring that the program will be reviewed by Congressional cemmittees at least once a year.

NUclear electric gtilities, which collect fees that fund the program and which are most affected

bY its progress, can make their opinlons and influence felt throitgh the political process, as
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can other afsected parties---states, tribes, pubiic interest, environmental, anti-fluCiear, and '
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disaraiament orgaRizations, and the public. SiRce so many people and institutioRs are abl l'i"'llil'i"'i"'

                                                                        ',l'l.}'il///･1,//i'
iRfigeRce the conduct ef the program, there mgst be a workiRg coRseitsus ofl the programfg""'I"l'liiill'l

direction if the URited States is to make sust2tined progress toward solutioRs.

A rsayerkiitg coges£itsags ls ggfffi£eeRt ga ackieve ageg ggRatitte4git. Some characteristics of

radioactive waste management make developiRg and maintaiRing a workiRg consensus

particularly difiiicglt to achieve in the U.S. political system. These characteristics iRclBde thk,･･.

nature

 of the probiem (highiy techRicai, very controversiai, invoiving radioactivity, coitce//'liilli.iililllllllllllllilllillliii

I/io:rig,l,?kle-i':･,g.tgPi,ys./:ei:ssze:d,.2i,igej f:iLt/ac{elti,',,vZ,iW,aari,:.:･Xiww,alnl'ir/?,litl ,?,1,eso:ceis8,)1, gl/i,P,trh:el:X,..

spaR of the program.

A £easegesees gs geesa #gkegy to be a£kfieved agedi geniatptg2gfiit£di if kge effore go rko so is careful;Y

gegaptgeed agerk ggeniptegiteitgedi. The paper conc}udes with sugges£ions of approaches £hat cafi '

                                                                         tt
help build and maintain a working coitsensgs abogt the direction a;}d conduct of the high-lgV#g

waste management prograra. It is important that these eflforts allow for development and

periodic reexamination of agreed upon goals, be as carefully planned as the techfticai

program, talke into accognt chaRges in society and in technical iRformation, establish

raechanisms for coRtinuing two-way communication with external parties, aRd evideRCe

respect for the poiRts-of-view and responsibilities of all parties.

W-2-2



Bkgkdifieeg and twEagptftgfigitg a Werkgng PeebRge Coitseitsabs:

  A Necessary Cgitdigefioge for SgsgaigeabRe Prcogress gge

  ffggk-Levek Wtaste Maeeagegggept fiit ake Vgegted Seages

                   SusaR Wiltshire

               JK Research Associates, Inc.

INTR@geVC]]gON

   The high-level radioactive waste maRagement issues being debated iR the United States

Cengress sognd all too familiar to tl}ose who long for progress toward a compiete high-level

waste maRagement system. The debate reopens issues such as whether spent fuel should be

considered waste, whether priority shogld be given to storage or disposal, who should regglate

ihe facilities and what standards should be used, who shogld pay for what services, aAd what

role state, tribal, aad local goverRments and the pgb}ic should play in decisiofl makiBg.

   Similar issues were the s"bject of debate iR 1982, when the U. S. CoRgress passed the

Nliclear Waste Policy Act. Many vvrere reassessed in 1987 when the act was amended and

again in 1992 when the ERergy Policy Act was enacted. The recgrring reexamination arid

iedirection of the program seems frustrating and inefficient to maRy who are concerned about

PrOgress toward solutions. However, this sequence is not simply going arouRd iR circles.

Each iteratioR of the debate incogporates new knowledge and experience and takes place iR a
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changed sociai context. Review of the evoiution of technicai and pubiic poiicy in u. s. '
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level waste managemefit leads to the conclusioR that reexamiRation aRd change are inevits/tt,/lillllillll,/1111,

                                                                         ･'I.l'-ii'lii.
given the Rature ef the technical anct scientific problem aiid of the society afid govemmekt..g.,

                                                                          .i,s,
that are faced with solviRg it. Since the program will evolve, the challeRge is to create a. ,.

management process that allows this periodic reexaminatioR to lead to progress toward

solutions rather than to change that seems sudden, arbitrary, and uRsustainable to many.

    This paper will briefiy review the historyi of the search for technical Emd policy

solutions and tke public's involveme･nt iR civilian high-level waste managemeRt, discuss tke

curreRt situatiolt, aitd recommend a process that can help build aRd sustain an evolving

workiRg consensus to support progress toward solutioRs.

HgSTeRY

EARLY DEVELOPMENT

    During the early development of nuclear power iR the U.S., high-level radioactive Wasre

management received very little sustained attention. The first ituclear power plants were bUiSg

with limited storage space for spent fuel. Electric utilities assemed that the spent fuel wOUIg

be stored ufiderwater at reactor sites for 3 brief cooliRg period and then be shipped awaY fCg

reprocessing. The gseable material wogld be fabricated into fuel and the resultant high-leVe}
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,.,,aste would be solidified and disposed of in a repository.

sid not Materiaiize.

However, such a compiete system

   Reprocessing of some commercial spent fuel did take place from 1966 to 1972 at a

i,'acility near West Valley, New York, but reprocessing soon ceased because sechnicai

problems af}d regulatory issues made the operation unecoRomic. A plant built at Monis,

Iginois, never operated and a third reprocessiRg plant, constr"cted at Bamwell, South

carolina, was never used because oli design and politicai problems. Uraiiium was more

plentiful and less expensive as a fuel source than had been predicted when the closed nuclear

s'uel cycle was first envisioned, so t}}ere was little inceRtive to overcome these obssacles.

   Reprocessing also raised issues of nuclear weapons proliferation. The oftce-through fuel

cycle, without reprocessing, treats sl)ent fgel as a waste. The urani"m fuel is in a form that

caiinot be used easily for nuclear vveapons and, siRce plutonium is never separated from the

fuel by reprocessing, is never appears in a forra accessible for nuclear weapons. Due to

CoRcerRs about proliferation, reprocessifig was baf}Red in the U. S. for a period. However,

oven after the baii was lifted, U.S. private industry did not pursue reprocessing beca"se of

COntinuing gnfavorable economics, uficertainty about future government policies, aRd the

N¥Orld-wide abufidance of uranium for fabricating reactor fuel.

   As early as 1957, a National Academy of ScieRces report to the Atomic Energy

COmmissioR, a predecessor of the Departreent of Energy, recommended the burial of high-
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leve} and traRsurafiic waste in geologic formations. Over the years, federal researchers g .

investigated geologic formations of basalt, tuff, and crystalline rock as poteRtial nitcle ･i/li･'Iil/i･･1;l･,i///･l/1iili'llil"l-

                                                                         '                                                                      tttttttt/tt/ttttttt/disposai sites ai}d coRsidered shaie, aiiuvigm, and argiiiite formations in more preiiminttttttttttilllilli'Ilili'llllilli'

studies.

    IR 1970, the Atoraic ERergy Commissiok tentatively selected a full--scale repositoty.,s. /r･es',le.,..,

                                                                       t/tttt/tt/tt/t/t/t/ttlttttttt                                                                      ･/./i,1//･,li.il/-;･l･i
in salt deposits Aear Lyons, Kansas. The site was chosen without a formal search, mai#ly.1///.;.,･,,,'}･//;,',,/,,

X'i'sae,:bie/ILo:hllgnsb Sg, 8,:,g.:,' zcir,l,fiOc:oinisllgSS,r;gi･ei"z':tl,ili,:£:i,kai,Z.t:heic,igfl iiiS,,iE. :h,seet ,:;/ :i,'i, ,,Vg,z$''ill'i'iilllllill'iiiiiiiiiiiiii'ii'i

compromised the geologic formation's iAtegrity. The government theR switched prografn

emphasis from findiRg suitable uRderground conditions to developing engifieered abovegrggg5

                                                                        ･lt･/11･
l/,:,g,gic],IA":,iklkml,O/i,gS,ilOt,./pu,tgi:12h,/i,ti,1,S.gt;:`l',:,il/t':6,i,kX/Y,i,:gd/IS.:,aiie"f],aiik'/i"kfel.ml,/1/ahi,t.Fbi.8,;b,:':,l,lpre,Xfi/;Yi,st/l,ke,,P,Plli:"'"

for promising sites on government-owned land aiready dedicated to nuclear use. The tug ptf '

war in pelicy between long-term storage and disposal had begun.

    Attention to the need for a complete system for civilian high--level waste maf}ageMeRt

iRcreased during the mid-197es as a resglt Qf the federai government's attempts to site Wastg

maRagemeRt facilities, increasingly strong eRvironmentai and anti-nuclear movements, COnC#$
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k,bout Ruclear weapons prolifefation, and efforts to liRk the continBed development of nuclear

power to progress in waste disposal. In 1978, Pfesident Carter appointed afi Interagency

Review Gro"p, composed of high-level represeRtatives from a number of federal departmeRts,

to advise him on overall policy for radioactive waste management. More thaR 200 scientists

frope academia and national }aboratories contributed to the analysis. The resulting multi-

velume report was released for public review aRd comraent and discussed at vvell-attended

open meetings across the co"ntry. The report coRcl"ded that there were no insurmountable

barriers to geologic disposal and no reasoR to delay moving ahead. The emphasis became

less a focus on sait than on investigating a ngmber of geologic media with emphasis on the

performance of a total system .

   During this same time, the CoRgressional Office of Technology Assessment2 conducted a

s£udy of high-level waste maRagement under the supervision of a broad-based committee.

Severat major indepefident projects were organized to explore the issues Emd develop policy

recomraendations. These projects brought together scieRtists, government officials, and

represeRtatives of enviroRmental, anti-nuclear, and public interest groups and industry.

Through extensive multi-interest discussions, people were able to sharpen their own

UnderstaRding of what mattered to them, become better informed about opposiRg views,

identify a range of options, and form alliances. The result was clear agreemeRt on some issues

and increased uRderstanding of possible trade-offs among competing interests for others.
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    The RaRdom House Dictionary of the English Language defines "conseRsus" as

                                                                       '/..tl'.-･',.･k./･t･,'/"[g]eReral agreement or coRcord; harmoity." im experienced labor leader oAce defined k "'}.'i'i'i'l'

                                                                      ･iii/1111iillllllllli･･11ill/lilli･

"working conseitsus" as occurring when people who have the power to stop you decide th/' :iii"
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                                                                       tt/tt//ttttttt/ttt                                                                       ,l-ii･'l//,
dofi'twantto.WhattheRationhadachievediRl982wasaworkingcoRseAsus,

 /..//.g.,,,,//:

enough to pass corApreheAsive legislation in the Nuclear Waste Policy Act of 1982--aii aci'1/'ilill'/l/I'11111.

                                                                       tttttttttt/tt/tttt                                                                       ,･I.1111.lilll/1111/I･ll･
that has been referred to as more of a treaty than a law because of its careful baiance of ./,,,//,,,{.//li/11/li//11/,/.

                                                                       ･,111illlllll/11i//lllllll

interests. There was not complete agreemeRt, but the disagreements had beeft narrowed ase,,lli///.

:,i's,illld.2gsgxogi, ac. gz`kr ,e. :,z",lz,ghs.x.klw,tv.erlaih,?,gi,rx':e;,zs,,glr,%,e;sg,Rg"#,'l ,,, ,,,gllllllllllll//E',.i

of serious investigation for waste management facilities were not payiRg attentioR.

    Sgtwatioit. Broad-based agreement existed among those who were paymg attention tg

the issce, mostly national groups, industry, scientists, and federal government officials. Thgg..

w, as a general sense of optimism that progress could be made.

    Pogicy kgreeec{keptts. Spent fuel could be considefed a waste since it was Bot beiRg

reprocessed
 becagse of economic, regulatory, and RoA-proliferation concerns; prioritY WaS f"i

l
'
i
i
i
l
i
'
 
/
/
1
1
1
1
1
1
1
,
i
,

be giveR to developrag a repository, but some provisions for 1imged short-term storage CeBlg ./i

be considered; the U. S. ERvironmeittal Protection Agency should set staRdards and the U+S･ .I/,

                                                                           tt･Nuclear Regulatory (kngnission should impleir)eRt them,the users of electricity gonerated byilfi/,.

power should pay for waste maBagemeRt facilities; and, state a;}d tribal goveraments shoUlg' l

have a clear role in decision iRaking. In additioR, the program should be open to publiC
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i,afticipation aAd review･ Above all, most participants agreed that the generatiofi that created

$e waste had a moral obligatioR to provide for safe long-term management of the waste. For

;,iiost environraentalists, that meant disposiRg of it for once aRd for 2g[l.

ptrcLEAR WASTE POLICY ACT OF 1982

    The Nuclear Waste Policy Act, signed into law by President Reagan in January 1983,

provided a framework for makiRg decisions about high-level waste managemefit and assigRed

responsibility for implementing them. The act gave highest priority to permaRent disposal in

geologic repositories and set a schedule for ,sitiRg two high-level waste repositories and for

constructing afid operating oRe; established the Ofliice of Civilian Radioactive Waste

ManagereeRt in the Department of ERergy (DOE); authorized DOE to develop a proposal to

construct a moRitored retrievable storage facility on a firm schedule; set requiremeAts for

interactions between the federal government and states, local govemments, and IRdian tribes;

aRd gave states and tribes the right to veto a site on sheir lands although this objectioR could

be overriddeR by Congress. The act estabiished a fund to cover nuclear waste disposai costs

Paid for by user fees on electricity geRerated by nuclear power. IR return, DOE was to sign

Contracts to take pessession of the gtilities' spent fuel by l998. The act emphasized the

responsibilities ef the owners and operators of civilian nuclea2r power reactors to maximize the

effective use of existing storage facilities and add new on-site storage capacity if needed for

interim storage. DOE was authorized te provide only very limited federai storage capacity in

Cases of extreme need.
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    Under the act, DOE was to study at least three sites before selecting one for a

repository. In February lg83, the DOE formaily ideRtified nine potentially acceptable gitttttllllllll'

located
 in Louisiana, Mississippi, Nevada, Texas, Utah, and WashingtOn, and held heari"///////i//E'//.

ilear each site. Citizens and officials turRed out in large numbers, most opposed to DcEtS''l

action. IR December 1984, DOE issued draft environmental assessmeRts recomineRdtag ''

I
'

further study of sites at Yucca Mountain, Nevada; Deaf SfRith County, Texas; and HaRfgyg,

WashiRgton. The draft environmentai assessments were aiso the subject of formal hea#ftge

held Rationally, regionally, and near each site. People also commented m writing. As wits

aiiy enviroRmental assessment, DeE was required to prepare a comment-respoRse doc"meks

detailing how the department had taken public commefits into account.

    Although a few locai groups welcomed the prospect of site characterizatioit for pote:tX

economic benefits, all three state governments opposed the study of sites within their state$

and many local citizens aRd natioRal environmental groups opposed the recommendatiofis es

poorly founded. Indeed, a committee of the NatioRal Academy of Sciences was highly

crttical of DOE's preliminary decision process. However, President Reagafi approved DOEi$

recommendatioRs and the department begaR work during l986 to prepare site characterizatigg

plans and to attempt to establish working relationships with the host states and commgnitie$ny

DOE was learning through painfgl experience the Reed to be opeR and responsive to the

public aRd was developiRg public informatioR aRd iRvolvemeRt programs to meet that fieed･

Meanwkile, the department was also preparing a proposal to Congress for the
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,.onstructiOn Of a CeRtralized loRg-term storage facil!ty. The report

;#cori}meRded the construction of such a facility and proposed consideratioR of three sites in

fennessee. The department's preferred site was near Oak Ridge, TeRnessee. Although the

:ity of Oa}c Ridge concl"ded that the storage facility would be acceptable "ftder certain

eonditions and the Governor of the state conceded that £he facility could be operated safely,

t.he state sued to block final subindssion of the repert to Ck mgrress arguing that l)QE had failed to

eoRsult the state before choosiRg a site. The courts denied the petition, but the point had been

made as subseqgent CongressioRal action proved.

   In additioR to the mandate to construct a first repository Emd to consider constructing a

$torage facility, the Nuclear Waste Policy Act of 1982 required the Department of ERergy to

identify a site for a second high-level waste repository. Altho"gh Rot explicit}y stated in the

act, the intent of the requirement was to provide some regional equity, with the understaRding

that the first repository was likely to be in the west while the second wo"ld be in aRother part

of tlie natiofi. Indeed, the search for a second site centered on granite formatioRs in l7

eastern, sogthern, and midwes£ern states. LearniRg from controversy daring the selection of

first round sites, DOE actively sought the participation of state geologists iR the technical

XVork. Subseqgent events showed that the agreements reached with technical experts were not

aCknowledged or refiected in the positions taken by state policy makers.

   DOE issued Draft Area RecommendatioR Reports in February 1986 aRd held hearings to

discuss the reports throughogt the 17 states. Most of the heatifigs were cofitentioBs and
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packed with citizens who were well organized, well informed, and dead set agajnst f" "i'f.'l

consideratioit
 of areas m their states･ GoverRors and members of congress were alarfxkge//////i,,,i./,i.l'lilllllllilllllllli.

the uproar, and in May the Energy Secretary announced that the department was "iRdefffts '-･

                                                                       ･..,･./･t.tt..tt･t･..t･･//･･
deferring"

 the "secoitd round" repository program, thus upsettiRg the act's tenuous regigtitf'iii"iliilllllll',llllllllll':/

                                                                      11/1"111111'l.,//11,l.1/11･･i.il,,'
balance. The secretary also aitRouRced the decision to proceed with stgdies at the "fir$t' l'i.'11111!'lllllll'll'i"'

                                                                       lil,i'1111//i'/1/11'1,/1//11/l.il
round" sites, angering three states. Durifig this same time, DOE submitted the report .･..'

                                                                        '
proposing a centralized long-term storage facility in Tennessee to Congress--submissioa k#g'

been delayed a year by the court suit--bringing that state's grievance to the forefront agaig},,.,,;-.l.

The agreemeAts that had lead to the passage of the Nuclear Waste Policy Act were comag.,'
.

apart.

                                                                        ./    Sgbseqgently, the irate "first round" s£ates allied with the still-aneasy "secoRd roundt'

states to eliminate all funds in the 1988 federal budget for studymg £he first roufid sites as!g

for siting the second repository. The sitifig program grouitd to a halt as Congress sought3

solution to the impasse. Faced with the contiAuing controversy over Department of ERergY

decisions and with growing concern about the slow process and increasing cost of fiRdiRg g

site, CeRgress passed the Nuclear Waste Policy Amendments Act of l987, significantly

revising the 1982 policies.

    Stie"aljoR. The conseAsus of l982 had eroded and there was no basis for uRderstanei#g

how to recoficile the competing iAterests ef industry, affected state, tribal, aitd local

governments, interest groups, and concerned, recently aroused citizens. This was not
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igfprisiRg since, after the 1982 act had passed, most participants in the discgssions leading up

i" the passage of the act had turned their attentioR to other issues, relieved that the question of

how to manage radioactive waste had been resolved. And, uRfortunately, the industry and

poE paid scafit attention to "pdating and rr}aintaining the gnderlyiRg fiatiofial agreemeRts

geached in l982.

   Coilgress was discovering that the siting process was more difficult and contentious thaR

proponeRts had origina[lly thought at)d more costly, as predictiofis of the cost of characterizing

all three sites began to escalate.

   ?oRgey agreegneitss. Spent fuel was still considered a waste, akhough propoRents of

nuclear power kept alive their hopes of eventual reprocessing. Disposal was still the priority,

bat as the date for opening a repository receded into the futgre, the Reed for increased storage

became raore acBte for some utilities. Utilities continued to pay money into the waste fund

aed feared that the contracts DOE had signed to take title to their spent fuel beginRing in

l998 wogld not be honored. Industry wanted progress toward solutions and a return on their

investment. So did Congress. State governments wanted DOE to leave their states, althoBgh

SOme local governmeRts were more supportive. State and local governments 2md citizens

Wanted to be heard. People were beginning to wonder whether "oace and for all solutioRs"

Were to be had. Environmefital and afiti-nuclear orgai}izations called for halting the program,

Creating a Presidential Commission to reexamiRe the issues, and requiriRg an act of Congress

{O restart the program. WheR DOE broke the fragile agreement contaiRed in the act by ending
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the search for an easterR site, everything opened up for recoRsideration.

NUCLEAR WASTE POLICY AMENDMENTS ACT OF l987

,,,,,.Tee ,81, ,Ci ,9,ilgCg.ei,,eP,7,tO,lh,Z',ZC,ie,lije,,2g,'i,a,g,'tl l,:, g,C,l,M,8.Ult,1'S;,ge:v,it:g'gs.

in WashiRgton afid Texas, as well as all other repository siting activities; and postpoRe

consideratioR of the need for a second repository until the year 2007. It authorized the

coRstrgction of a monitored retrievable storage facility subject to certain conditions that link

the operatioA of the facility very tightly to the constrgction of a repository. The act providge

for financial incentives for states or Indian £ribes on whose land a repository or storage

facility is sited. It also iRcreased external oversight by establishing the Nuclear Waste

Technical Review Board, authorizing oR-site oversight representatives of host states, IRdiaft

tribes, and localities, aRd providing for increased local government participation. The act

established the Office of the Nuclear Waste Negotiator to try to negotiate an agreemeRt with3

state or IRdian tribe willing to host a repository or monitored retrievable storage facili£y.

    The state of Nevada strongly objected to being singled ogt by what they viewed to bea

po}itical rather than a scieRtific process and refused to issue permits necessary for DOE tO

begin site characterization. After unfavorable rulings by the U.S. Court of Appeais and the

U.S. Supreme Court, the state agreed to process the necessary permits, but it has remained

opposed to the DOE's coittinued efforts to study the site. Indeed, Nevada has refused tO
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j}$cuss entering ifito a benefits agreement, which would reqgire the state to waive its right to

s;sapprove the site when it is formally proposed to Congress. The state and affected localities

f,,ceive grants from DOE to assist them in independent oversight of the program. Cognties

ged some citizens have taken a less adversarial position than the state. DOE has developed

se extensive program to provide the public with iRformation aRd with some opportuRities for

l.nvolvement at heariRgs aRd meetings.

   In 1987, as reguired by law, DOE submitted a site characterizatioR plaR to the state and

i.o £he Nuclear Regu}atory CommissioR and held pgblic hearings. In 1991 the departmeRt

iegari conducting surface studies at the site and prepared to dig an exploratory tuRRel.

However, progress was slow. The departmeRt's estimates about the year the repository would

3e open become more and more distaRt and the costs of characterization coniinBed to climb.

   The Ngclear Waste TechRical Review Board was estab}ished by CoRgress to provide

lndependent evaluation of the scientific and technical aspects of DOE's waste management

program. Members are appointed by the President from a list of scientists aRd engineers

#eminated by the National Academy of Sciences. The Board regularly issues technical

reports coRtaining its views a"d recommendations about DOE's activities. The Board has

iSsued letters and special reports addressing broad policy issges from time to time.

also

   The amendmeRts act authorized two processes for siting a centralized storage facility--

gite to be conducted by DOE and one by the Office of the Nuclear Waste Negotiator. HaviRg
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failed once, the department decided Rot to actively seek a storage facility site, but rather t6""',/

hope for a volupteer to emerge from the fiegotiated process･ Meaitwhile, the Negotiator ggl

ogt to find a state or Indian tribe willing to host a high--level waste management facility agg

to negotiate an agreement specifying benefits and conditioRs. in spite of afi energetic ariG

                                                                        '
innovative process aAd sog}e interest from several uibes, the Negotiator failed in his effets

and provisioRs settiRg up the Office were allovved by Congress te lapse.

    The EnviroRmeittal ProtectioR AgeRcy (EPA) is charged with setting environmentai

protection standards for a repository. The ageRcy issued standards in 1985 setting limits clt

radiation releases to the general environMeRt and exposgre to humans. However, ruling in

1987 on a lawsuit brought by environmeRtal groups and states, the U.S. CoBrt of Appeais fof

the First Circuit instructed EPA to reconsider some parts of the standard because of

incoRsisteRcies with the Safe DrinkiRg Water Act and ifiadequacies in the staAdard governing

individual exposures. By mid-1992, EPA had circglated for commeRt a series of draf£s of

proposed revised stagdards but had not issued fiRal standards. The Nuclear Regulatory

Commission had issued regglations (based on anticipated EPA staRdards) for a mined geolegK

repository as early as 1981. These staridards have been amended severai times and are to be

revised, if itecessary, to be compatible with an EPA stafidard wheR one is final.

    Sitwaljofl. AlthoBgh site characterization made progress, Nevada and DOE remained

unreconciled, and scientific controversies kept arisiRg. DOE pointed to unrealistic or

uncertain regulatory requiremeRts as being oRe source of difficulty. Utilities were coRceMed
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3bout lack of progress and lack of certainty about how much temporary storage they need to

gefovide, for how long, and at whose expense. The environmental groups were coficemed
i

3bout lack of EPA staRdards. Congress was exasperated at lack of progress, escalating costs,

3gd continued controversy.

   ?gRtcy agreeyaaeRts. Most discussions were now two-party discussions: iRdustry with

congress, Congress with DOE, Nevada with Congress or DOE, environmentalists wish

industry, or Congress, or the courts, reg"lators with DOE, and scientists among themselves or

with DOE. There was a lot of frustration abo"t the lack of progress, but little general

consensus about what direction the program shogld take. Nuclear energy propoRents (hoping

for reprocessing), environmeRtal organizations (wanting flexibility to correct any mistakes in

an untested system), aRd anti-Rgclear groups (hopiftg to derail Ruclear power) increasingly

agreed that no "once aiicl for all" action should be takeR. /)my spent fuel that was disposed of

should remain easily retrievable. This was now the moral imperative: take no irrevocable

action that will limit choices iR the future.

ENERGY POLICY ACT OF l992

   The ERergy Policy Act of 1992 mandated a Rew process for issEing staRdards

Specifically for a repository at Yucca Mountain. It directed the National Academy of

Sciences to forrn a committee to provide "findings and recommendations on reasonable

Standards for the protection of public health aRd safety" and the ERvironmental Protection
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Agency to issue standards for the Yucca MountaiR site consistent witk these findings Eljd"""/'i""""lll'/1'//'l'r"'

recommeftdations. Maf}y environmental groups and the state of Nevada objected to havik'i'illli/lllliilllllljllllllll'illli'll

specific
 standards for yucca MountaiR, fearing that they wouid be iess protective than th6''ii"/

i
i
l
l
l
l
i
l
l
l
i
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i
'
l
"
'
i
i
l
l

generic standard for repositories. The National Academy Committee conducted aR opeg ..'.lg.

process and received a great deal of expert and public comment. Their recommendatiofis.

immediate}y controversial, were released in 1995, aRd the EnviroRmental Protection Ageee fi

prepariRg a standard specifically for Yucca Mountain.

    Meanwhile, the technical program has progressed. The exploratory tunnel is down t3

gitP,O,SltiOt,rYbildi?yPt,h,tat",d,tthhe,.Pr,O.gr,at.Mdli.:Oal'rtfhO,CtU,S,e:ldOnb,Wkh.at,.ne.e.dS)llRhb,e.gknto,w,,nt,foh.r,.d,eterrcuagg

stabilized, progress still seems slow and the state of Nevada continues･a ranning battle agaiasg

the site. Congress is once agaiR considering revisioRs to the program.

    Siggtstioit. Interests iRcreasingly diverge. Industry wants certainty abeut storage,

although they still give second--haftd support to the repository. The CliAton administratioR

wants the foces to remaiA on developiRg the repository. Many eRvironmental and aRti-fiuclg3f

groups are calling for the program to be sh"t down and the eRtire approach to be

recoRsidered. Congress wants to get a return on ail the moitey invested, for policy to be

settled, and to cease having to deal with a program in disarray. The state of Nevada stM

wants the program to leave. Many members of Congress are new te the issues aBd do nOt

uRderstand the need for or the history of the high-level waste management. This CoRgreSS i$
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:,igch raore sympathetic to states rights issues than to supporting large federal programs.

gEQUgkg3 twifEN[TS FeR S(JSTAgNED ?ROGRESS

   Both the technical program and the p"blic policy process must take a fiexible,

incremental approach if the U. S. is to identify solutions for high-level waste management that

ian be agreed to and implemented. The policy process should be one that builds and

maiBtaifis the working coftsensus needed to allow the program to move forward.

AFLEXIBLE APPROACH

   The technology for storage and transportation of spent fuel is fairly straightforward.

There is a great deal of experiefice to draw oR. This is not the case in repository

developraeRt. In its 1990 report, Rethinking High-level Radioactive Waste Disposal, the

ik>ard on Radioactive Waste MaRagement of the National Academy of Sciences coRcludes

klthough deep geologic disposal is recognized world-wide as the best option for disposigg of

kigh-level radioactive waste, the U.S. repository program as it is now structured is unlikely to

succeed:

   The current approach, in which every step is mandated iR detai1 iR advance...is poorly

   matched to the task at hand. It assumes that the properties and fgture behavior of a

that

rv-2-19



geological repository can be determined and specified with a very high degree cf

i2r,t/:gi,Y,',, i,R,,',e.al,'h'l ',:O,,W,,e,V,elk `P,e, "g,h,e,rl fil,iia,'ilb, `X'i'ihOi,gC t,g.e8'dO,gii al,, ee,.V,'l,O,",l,fi:t/'i'iill//",･･

loss of public confidence. The cgrrent program is Rot sufficiently flexible or explorat'ge'tw"

                                                                      ttttttut t
to accommodate such changes.3

    The DeE Task Force on An Alternative Program Strategy reached a similar conclusiek.

IR its 1993 report, A Proposed AZtemative Strategy for the Department of Eheigy 's Civitiax

                                                                            tt
Radioactive Wliste Management Program, the £ask force indicates that the repository progrg#}

                                                                            tt
must be incremental. That is, rather th2m follow a rigid process with each step aRd milestckg

proscribed iR advance, the program should remain flexible and opeR to learning and adapting.

    An additional justificatioR for an lficrementai approach to repository development comes

from another perspective--the Aeed to earn public confidence by bringing the language used ig

legislatiofi and program plans in line with the reality of the program. Although legislatiofi

and program plans have set very firm deadlines for waste acceptaRce and very certain

progress toward that goal, DOE's technical program has actllally evolved incrementally･

    Through the years, the program has had to accommodate changes, with the resillt that

milestoRes have slipped afid plans have altered. Unfortanately, when these changes have

occurred--that is, when the program has made changes that may have been wise and neceSSarY

from a sciefitific or policy point of view----the rigidity of the legislated mandates and progrars
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,,spts have made it appear as if the program were failing. This appearaRce of failure has

,,sBlted iR a further loss of public confidence. Continued commitrr}efit to firm deadliRes and
/v'-

e,firealistically ambitious, all-or-nothing program goals wili raise expectatioRs uRrealistically,

ibscure progress, aRd further the sense of failure for the program afid distrust by the pgblic.

cofigress and DOE need to aligB legislatioit, policies, and program plans with an incremental

3pproach, evaluatiRg each step or decision aiicl adjustifig plans and objectives based on what

kas been learned.

   As the technical program has evolved, so has society's thinking on the tepic. For

example, the teRor of discussioRs about the c"rrent generatioR's ethical responsibility to future

geiteratioRs has changed. In the late 1970s and early 1980s, discussions among mEmy

enviroRmentalists about radioactive waste disposal centered on two basic tenets: shat the

gefieratioR that befiefits from the waste-generating activity must "solve" the waste problem

find that the best solution is to dispose of the waste oRce afid for all. In the l990s,

discussioRs about society's obligation to the future reveal a growing recognition that it may

itot be possible or desirable to solve such a loRg-term problem in oRe fell swoop, once aRd for

3Il. Rather, maRy now argge that we must manage waste so thai it does no ham, implement

SOIutions that caR be monitored and tested over time, aRd leave f"ture generations options

about how to proceed. This way of lookifig at things supports taking an incremefital, step-

NVise approach in the technical program.
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A WORKING CONSENSUS

    The program needs to maiRtain continuiRg discussion with all interested par£ies-.

Congress, the scientificltechnical coramunity, environmentalists, indgstry, and affected

:t'igR,: ,,as.g,ess.rlabid,:,bfiI,%,tie,,Ileg2riia.1.plp,ir,l)1,l s,R,g &1.pikc,g,pie,'ox,la,tu,r,egl,zvxke ee

techRical work redirected. Decision makers will have a better basis for making changes if

there exists a working coRsensgs` about program goals among those affected by or conceraeg

about high-level waste management. A working consensus can provide aii understanding abg¥g

where trade-offs among interests may lie and help ensure that decisions oRce made are

implementable because they have broad-based support.

lwaENTAgNgNG A WORKXNG CONSENSeJS

    A working consensus could be developed and maintained by taking a two-part approaCk

that provides for continging, regular review of technical work and emerging policy issges Eif}g

periodic critical reevaluation of program goals. Both efforts should involve the fgll range Of

concerned and interested parties.

    Providing continuiRg pgblic review aRd periodic reexamination of program goals,

research res"lts, and accorfiplishments should allow the program to evolve incrementaiIY
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Nvithout pressure developing for chEmge in an adversarial atmosphere. WheR policy makers

itear comments from competiRg interests one at a time, it is difficult for them to identify

possible areas of common iRterest and options that cogld command broad support. On this

point, iR its April 1984 review of DOE's Mission Plan the Natiofial Academy of ScieAces'

Board on Radioactive Waste ManagemeRS said about DOE's review of indiv2dual comments

about the Plan:

Although this [ereview] may give the responsible officials familiarity with the range of

opinioA, any consensus the DOE infers from its compilatioR of independent comments

may differ dramatically ft'om that which would result from direct discussions among

proponeRts of the full rafige of coAfiicting interests. This suggests that face-to-face

consultation can provide usefgl assurance that DOE has correctly identified institutional

problems aRd emerging issues. DOE shogld organize meetings for extensive discussioR

among represeRtatives of various iRterests. Only in that way will members of the pgblic

have an opportunity to understafld how their own iRterests and those of other coRcerned

par£ies interrelate and might be reconciled, aRd DOE will have a better basis for

identifying areas of possible agreement.

CONTINUING REVIEW

   There is unlikely to be public support of any technical proposal unless the scientific and

technical work is, and is seen to be, soufid. The technical research and its resu}ts need to be
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peer reviewedjournals for pubiication. These procedgres would heip ensure that the sciellagg.

community beyond those directly involved in the research wiil be aware of afid have an

opportunity to evaiuate the quality of the technical program.

    Similarly, program managers need to stay aware of policy disc"ssions and understand

changes in institutioftal, political, and public thinkiitg that apply to high-level waste

mEmagemeRt. Research on the implicatioAs of current and proposed policies aRd regulatiofi#

for waste management should aiso be encouraged, and the results should be published.

    As part of its efforts to build a generai understar}ding of the program, the departmefit

sho"ld inclgde in discussions not oRly those directly affected by proposals to site a facility cf

transport wastes, but also those who will be afliected if problems are fiot solved such as

resideBts Rear power plants and other n"clear facilities and electric rate payers. Those

participants can help keep the focus oR finding solutioits. They should Rot be expected tO,

Ror should they, become a"tomatic advocates of any particular solgtioR.

PERIODIC REEXAMINATION

The program has ended up at a coRtentious impasse every five years. That may haVe

rv-2-24



.xcurredbecause therearenownoprovisionsforregglarreexaminationoftheprograiR's

,oals afid approaches. People or organizations who feel that goals need chaRging have Ro

,say to effectively advocate for change short of provoking a crlsis and getting the atteRtioR of

kigh-level officials or Coftgress. Periodic public debate about program goals and assumptions

ikat are regularly scheduled and inclusive should be more productive than Congressional

bgeariBgs in a Crises atmosphere.

   To stimulate pub}ic evaluatioR and debate, the departxfient could coRduct an opeR, anRual

tiitical evaluation with participation by fepresentatives of all interesss. That would help the

program identify needed ff}id-course corrections and help it keep in to"ch with outside

epinion. TheR every four or five years there should be a more comp}ete process providing

ijroad participatioR and stimulatiRg multi-interest debates about the program's co"rse. DOE

could initiate and partially fund such a process, b"t it should be independently maRaged to

increase the credibility of the outcome.

ceNcLgJsxeN

   The working conseRsus that existed in the early 1980s has been lost because no one paid

attention to updating and maintaining it. Sustaining broad based agreemeAt about goals and a

SOcietal commitmefit to long-£erm projects requires effort. Bgt if societal goals and

COmmitmeitt are lost, a program loses its seRse of a larger p"rpose, begins to fecus on internal
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    A process that cembines regular focussed pgblic technical and policy debates with

periodic, broad-based critical reexamiAation of program goals would make a virtge of the

step-by-step approach iRherent iR the program and wogld be in accord with the U. S. systeee

of open, democratic governme#t based on the consent of the governed.
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NOTES

1. The discussion in the histoty section draws on information in the League of Women

    Voters' publication A Nuclear Waste Primer: A Handbookfor Citizens. The author Of

    this paper wrote the 1993 edition of the Primer.

2. TherecommendationsfromthisstudyarecofitainedintheOfficeofTechnology
    Assessment's April 1982 publicatioR Managing Commercial High-Level Radioactive

    Waste.

3. TheagthorwasamemberoftheNationalResearchCouncilBoardoRRadioactive
    Waste ManagemeRt in i990 and participated in writing Rethinking High-Level

    Radioactive Wtiste Disposal.
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Age$ergcg

For more than i5 years, $witzeriand has been pursuing a phased strategy tovvards

implernentation of a deep geologic repository for high-level radioative wasies (HLW) and

long-lived wastes (TRU). The modest quantities of spent fuel or HLW ari$ing from a $rr}all

nuclear power programme anci the requirement for a long intermedia{e storage period to

allovv adequate heat decay together imply that a strategy extending over several decade$ is

appropriate. It is, none the Iess, important fer technical and public acceptance reasons that

interrnediate goals and milestones are e$tablished and vvorked towards.

The programme phases are in part delineated by the neces$ary technical s{eps in a

geologic siting procedure: resulting in phases of regional $urface exploration, localised

sutface exploration, full site characterisation and repository irriplementation. In part,

however, the objective$ of the pha$es are coupled to the requirement to increase in a

stepwise fashion the confictence of the regulators and the public that an actequately $afe

repository $ystem can indeed be implernented in Svvitzerland. Thi$ appreach poses more

$ubtle questions; since the mo$t convincing demon$tration ef $afety cean be achieved only in

the final phases of the programme, intermediate goals are required. These are of nece$sity

les$ rigorous and to assess their fulfillment requires extensive u$e of human judgement.
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The overall issue of dtspo$al feasibility has been broken down in Switzerland into separate

questions conceming constructability of cteep facilities, $iting possibilities and overall $afety

(e$pecially long term). A phased programme requires that these questions be repeatect{¥

po$ed and technically addressed in increa$ing depth a$ the programrne advances. The

                                                                     'current status of disposal planning is that all three topics are being addressect for tw"

potential ho$t rocks (crys{alline rock and clay) at a technical level determined by the

availability of locali$ed data gathered by exploration from the $urface at siting areas in beth

potential host rock$.

The paper addre$$es the technical issues involved and also covers ithe socio-political

implicatlon$ of communicating the above sirategy to the scientific comrnunity, regulater$

and their expert$, politicians and the public.
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uegReer Egeergy PoEEcy

oB a worldwide basis, the $vviss nuclear povver programme is relatively $rnall, making up

only 1% of the in$talled capacity of all operating nuclear power plants. The five Svviss povver

plants are, neverthele$$, significant in term$ of dome$tic electricity supply, making a tetal

contribution of 39% to power production in 1995. In view of the fact that $witzerland has no

fo$$il fuels, opting in the six{ie$ for nuclear energy was an obvious step towards ensuring a

safe, sufficient and environmentally friendiy povver $upply.

ln the meantime, the continued use of nuclear energy in Swiizerland has becorne an open

quesiion. Although local a¢cepiance of nuclear power plants i$ high, since the seventies the

i$$ue of nuclear power has increasingly become the subject of politi¢al dl$cussion at a

national level. In the la$t 20 years, four national referenda have been held on the subject of

continued use of nuclear energy. In the last referendum in 1990, the Svviss electorate voted

again$t opting out of nuclear povver, but a ten-year moratorium on con$truction of new

Ruclear power plants wa$ declared. Apart frorn the i$sue of the $afety of the povver plants,

ihe question of nuclear waste management was - and still is - an important pawn in the

$trategy of the opponents of nuelear power.

Necgear Wasthe MaitagegyBeeek Cdyncepe

The following principles applying to nuclear waste management have been embodied in

fecieral legislation:

ca Wastes should be retained a$ far as possible at the place of their production, re-used

  wherever possible and the remaining residues $hould be processed to a forrr} suitable for

  dispo$al.

ee Permanent, safe disposal of vva$tes in suitable geological formations.

ee Reproce$sing of $pent fuel (the option of direct dispo$al of fuel spent elements by the

  power plant operator$ is currently being kept open).
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op Proctucer principle: together xsvith the Federal Government, which is responsible tsr

  radioacttve wa$te ari$ing from medicine, industry and research, the power plakt

  operators set up the National Cooperaiive for the Dispesal of Radioactive Wasie (Nagra>

  in 1972. Nagra is respon$ible for all research anci developrnent work connectect wik

  vvaste cii$po$al. The managernent cests are incorporatect in electricity prices.

ee Regulation based en the Protection Objectives formulated by ihe $afety authorities

  (restricting indivictual doses).

Two types of repository are fore$een:

ee Repository for shork-livect Iow- and intermeciiate-level waste, mainly from the operatie"

  anct dismantling of the Swi$$ nuclear povver plants and from medicine, inctu$try aRd

  research. Emplacement will be in mined, horizontally accessible caverns, The facllity

  require$ to provide long-term $afety without any monitering.

ee Repo$itory for high-level and loRg-lived intermediate-level wa$te from the reprocessing ef

  $pent fuel abroact and for direct ciisposal of $pent fuel without reproce$sing.The

  repository will be {ocated in a deep geological formation and will take the ferrri ef a tunnel

  $y$tem with acce$$ via a $haft or ramp.

$aeraSegy aptct ReeagtsEered Aeggesge$ ffeif nE$geif$ng #ff eeEggm-Leev@g Wgsee

lmplementation ef the overall management concept for high-Ievel wa$te (HLW) require$

provi$ion of sufficient interim storage capacity for HLW and spent fuel elernents, as well a$

formulation of a targetect research anci ctevelopment programme for subsequent disposal･

To this end, the following $trategy i$ being pur$ued:

de Censtruction of a centralisect interim $torage facility: this is noi simply a transitional

  $olu{ion to the problem of waste storage untii such time as a repo$ltory becomeS

  operational, but i$ also es$ential in view of the fact that, because of its heat generation,
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  high-level waste require$ to tse $torect for arounct 40 year$ at the $urface prior to

  di$posal.

  At the enct oM992, the Fecieral Government'$ "Bunciesrwischenlagest' (BZL) for waste

  from rnedicine, iRciustry anct research became operabonal. A$ the fir$t reproces$ing

  wa$te wili be returneci to $witzerlanct from abroad toward$ the enct of ihe ninetie$, it i$

  planned to have the centrali$ed $torage facility ZWILAG operatioRal by 1999. -i"he

  iederal Council grantect the necessary general li¢ence in G993 and thi$ was ratifiect by

  the Svvis$ Parliarnent iR 1994. The nuclear cen$truction licence, vvhich i$ granteci by the

  Federal Council, i$ expected for the middle oM996.

e Preparation$ for a repo$itery for high-level anct Iong-lived intermediate--level waste anct

  $pent fu el.

  The next $ignificant step in the programme i$ the "Entsorgungsnachvveis" (demonstration

  of feasibility of disposal), which should be submitted arounct the year 2000; this will

  inclucie a demonstratlon of $iting feasibility ("Stanctortnachvveis"). Actual con$truction of

  the repository is foreseen for the time period 2030-2050, although the eption of dispo$al

  within the framework of an intemational prejec{ is being kept open.

Tkag ee@eect ger & pkac$dvct agegeygeesck wiek gnggrg`g?eecgesg$ g'g"ggge$#okg$

De$pite thi$ far-future ciate, anci despite the fact that more optimi$ect ctispo$al within a larger

joiRt projegt remains an option to be pursued, it was at the end of the 1970'$ judgect

necessary io initiate and vigoreusly pursue a Iong-term pha$ed strategy to ensure that

$uitable HLW cksposal facilitie$ will be available at the appropriate time. The reasons for

movlng ahead were to sorne extent technical. It vvas recognised that a long tirae would be

Reeded to builci up appropriate experti$e anct to carty out the extensive technical and

geological investigetion programrnes. Moreover, other countries - especially those vvith

nuclear power programme$ - vvere al$o inten$ifying their R&D project$ anct it vvas

considered valuable te be able to take part in this common effort.
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l-lowever, an equally important rea$on for inve$ting heavily in the prOgreSS Of HLW dispe$gl

itechnology vvas the politicat and sociological pre$$ure being pui upon nuclear power

producers io demonstrate that waste disposal by geologic dispo$al (as had been propo$ge

for many years) was, indeed, a feasible and $afe $oluitien. In Switzerland law$ and

regulation$ were enacted to ensure that further expan$ion, or eveB continued u$e, of

nuclear power could be atlowed only if convincing projects for safe disposai were pre$egtee

to the government.

The technical requirement$ fer developing repository concept$ - and in particular forsiting

the facility -led to the phased procedure describect in the foilovving section. The }ong

developrnenttime$cale$, the high up-front investments, anct the public debate on nuclear

power have all provided ground$ for introducing into the technical development intermedlat$

milestone$ at which the general level of confidence in the emerging disposal plan$ can be

reassessect, vvith parkicipatlon of all interested parties. These milestonss, past and future

are described in fellowing sections.

Tke pkased $graSegy

lt wa$ decided early that a pha$ed $iting and implementatien approach vva$ appropriate for

any potential ho$t rock optlon. These pha$es are as follows:

i regionalinvestigations(e.g.vvidelyspacedsingleborehoie$,2Dseismics,regional

    hydrogeology)

gi localisedinvestigation$(e.g.rnultipleboreholes,3Dseisrriics)

ggg undergroundexploration(shafts,galleries,in-situexperiment$)

eV con$truction

V operationandclosure
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The choice of host rock($) followed preliminary desk studies and reviews of existing data.

Emphasis was placed en the crystalline ba$err}ent underlying the nerth ef Switzerland and

og sedirnentary formation$ al$e in the north. The first intensive phase ef field werk (a982 -

t988) concentrated upon the crystalline option, although extensive data on clay was also

gathered in the fielct investigation$.

This siting strategy was in accordance vvith the recornmended procedures of the

international community as recorded, for example, in numerous guldance document$

pulolished in the 80's by the iAEA. More recently there has been, in $ome ceuntries, a

noticeable tendency to give mere emphasis to non-geological factors in sliting; engineering,

econornic and sociologicat is$ue$ are discus$ed more and welghted more heavily cturing the

early selection phase. A specific potential repository site can then be cho$eR earlier and its

geological suitability subsequently investigated in detail. It $hould be recognised that both

approaches (or a combination) ¢an lead to acceptable disposal sltes, providing only that

sufficiently objective, traceable methods are available for characteri$ing the site and for

assessing the achievable levels of $afety for a $pecMc repository system at this site.
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ang"eeckge#eceeE awaci eceessifgecgeery gy'ggge$e@geee$ gee gke eekW geregeresg"gkg'erge

As alreacty rRentionect mile$itone$ can serve to ctelineate technical prograrnrne phases er

can have a regulatory or political function. Icteally both requirernents shoulct be taken into

account in cteriviBg an appropriatg $et of gQals aRct cteacilines for rnilestoRe preject$. The

major milestones ih the $vvi$s NLW programme are listed in Table$ 1 and 2. It should be

notect that final cteci$ion$ on the licensing $teps rnentiened in Table 2 have not been taken.

The$e future step$ are, however, identical or very similar to licen$ing rnile$tones proposed

by international orgaRi$aeion$ (e.g. IAEA) anci e$tablished in most national progarnrnes. The

earlier rriile$tone$ in the Swi$s $y$tern are more specific to the national framswork.

"E"atsge S: gees$S XLW Preegereegcr?s"g"ge Mite$tone$

PROJEC-i"

Cencept report

(1 978)

Project Gewahr

(1985)

lntermediate

reports on

sectiment$

(f988, 1990,

a994)

Kristallin-･i

Synthesi$ (rl 994)

CONTEN-r/RESULT

e Revlewed option$ for repository concept and al$o availab}e host

  rocks

e Ba$eci en exten$ive fielct vvork in the cry$talline bedrock and on a

  robu$t reposltory de$ign, technical feasibi{ity and $afety in principle

  vva$ cternon$tratect. More work on siting possibilities in cry$talline.and

  ln sedirnents was recornmendeci

e Variou$ $ectiment option$ revieweci; narrovved ctown to Opalinu$ Clay

  <OPA) anci fre$h water mola$se (U$M); OPA given fir$t priority; rno$t

' promi$ingarea$forfieldvvorkictentified

e $ynthe$i$ of all ciata on crystalline toasement; basis forselection of

  field programrne anct iocation(s) for further work
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vtwge 2: geaseesre XLW gereegrgeg'wRE"gaitee wtga@$gesee$$

PROJEC-i"

$iting feasibility Project

(Ent$orgungsnachweis>

? 2000)

General licen$e

application

Con$truction licen$e

fipplication

Operational Iicense

application

Closure license

apptication

AIM

e Enhancect level of confictence in si{ing feasiioiliity in clgy

  anctlor cryskalline. Development of plans fer Phase lll (sinaft,

  gallerle$)

e Fixes preferrect repo$itory $ite anci design cencept; is ba$eci

  on $ite charac{erisatien ctaia frora prograrnme cf uncierground

  expioration

e Specifie$ cie$ign anct layout

e $pecMe$ preci$ely inventory anct operalional prececiure$

  ba$ed on final $afety a$$e$$ment using data from all previous

  phase$

e lncorporate$ all nevv ciata gatherect in operakion$l pha$e; fixe$

  cencept$ for sea{ing, menitoring

igwggeerkagee g&gegy gs'gifig$ggegeee$ ige $wiee¥rggeeeaj

A fir$t step in field inve$tigation$ vvhich neces$itate$ publie debate anci political con$eR$u$

est an early stage is the granting of a permit for even preparatory cirillings in connection Nfvith

reposi{ory inve$tiga{ion$. Thi$ perrriiit mus{ be granted at {he highe$t poliiticat level (Councii

of Minister$) after two rounct$ of public comn"ient$. The positive a$pect of inienslve public

consultatioR is, of ceur$e, to be $et against the inflexibility of planning anct the ctelays in

technical programme$.

A very $ignificant prQject mile$tone vya$ Projekt Gewghr 1985 in which an analysi$ of the

ba$ic feasibility of implemen{ing $afe ckspo$al facilities in Svvitzerlanct wa$ presentect by
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Nagra and judged thereafter by the regulatory authoritie$. The resuit of thi$ major preject

was that $afe dispo$ai for low- and intermediate-level wastes was judged feasible with no

reservations; for high-level wastes, engineering feasibility and basic $afety were beth

juctged ito be achievable. However, more convinciRg evidence of {he exiStenCe of potentially

suitable $ites within Switzerland was required by the autheritie$.

This led to the Government placing a requirement on ihe repo$itory planning organi$atio",

Nagra, to initiate a further project airried at demonstrating more clearly the feasibility of

$iting a deep repo$itory (Projekt Entsorgungsnachvveis). This project represents a further

incrementat step in the process towards the leng-term development of a repesitory. K is a

complement to Projekt Gewtihr 1985. The questions to be acidre$sed - for both cry$talline

and clay host rocks - concern the engineering fea$ibility, the Iong-term safety and the $itiRg

potential ef a deep repository for HLW and 'l"RU orspent fuel. The exten$ions retaiive to

Projekt Gewahr1985 are the inclusion of clay a$ a host rock and the increased weight on

the i$sue of $iting.

Plan$ have been drawn up for the project werk, lncluding locali$ed field iRve$tigations

(boreholes and sei$m}c) ai fielci sites in both host rock$. During review of these plans by

govemment authoritie$ and experts, it became increasingly clearthat ihe siting question at

the present project stage i$ $ubtle. The aim is not to identify a definitive disposal $ite nor to

produce a final $afety report of the quality that can only be achieved following expioration

from underground. The aim of the current siting feasibility project is rather to significantly

increase our ablity to judge the chance$ of success in a national repository programme by

better characterisation of geologic formatlons in potential siting areas.

Coeefictence-kesggciEscg a$ age EgecregyEegeaaE prece$$

'rhe conclusion of the Projekt Ent$orgungsnachwei$ - given positive geological results -

shoulct be an increase in the level of confidence of implementers, regulators and public that

e5.03.V996 fntt joepa'rclp.dooj
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safe disposai ln Switzeriand is a practicable option should such a step be decicied upon

some decades frorn now. Given ihe long timescales, why is there a need io move actively

forwards in the near future? The answer is that the centinued u$e of nuclear power in

switzerland can bejustified by oursociety only if it is confident that the dispo$al of resuliting

waste$ does not present an insuperable problem.

This understandable ethical requirement, coupled to the long timescale$ before disposal

becomes technically nece$sary or even practicable, ha$ led directly to the formulation of

intermediate project steps aimed at public consultation and consensus. It i$ obvious that

assessing the success of achievement of such intermediate goals will require considerable

subjectivejudgement. Accordingly, extended discussion and debate is to be expected and

lt i$ important that aims be defined in advance as clearly as pos$ible and that expectations

remaln reallstic at each project step. This ls no small challenge in such a controversial area

where subjective judgemenis are strongly coloured by prier opinion$.

An interesting graphical display of the problerns of incrementally increasing confidence in

cteep disposal (developed in an eariy report from the US National Academy of Sciences)

was adapted to the specific Swlss system as illu$trated in Fig. 1. The figure rnakes clear

that confidence should increase stepwise, wlth the fastest ri$e occurring during active

fnvestigation periods. It also $hews that the perceived level of confidence at specific prQject

milestone$ will vary accerding to the preconceptions of the reviewertassessor. Accordingly,

conflict re$olution or consensus finding $trategies vvill be of great importaRce at each

ctecision point. In the Svviss $ystem there is public and political parkicipation at each stage

even of these preliminary steps iowards repository implementation.
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c"ncgusgon$

The time$cale$ forimplementation of a cieep geological repository in Switzertand are long

because oMhe 40 y cooling period, the low rate of waste accumulation and the Swl$s

interest in more economicjoint projects. During the long preparatory phases, ii is impertaRt

to provide reassurance that safe dispe$al is feasibie. A phased prograrnme with

intermediate milestones at which the level of confidence in deep disposal can be increasect

in a stepwise fa$hion i$ being implemented. The introduction of eariy milesiones aRd

decision points implies that a significant degree of subjective judgement will be involvect ifi

the corresponding deci$ions. It i$ therefore neces$ary to provicte appropriaie epportuRitie$

for discussion and debate in different fora, ranging from technical experts to political bodies

and the gensral public.

Follovving the long preparatory period there is a licensing phase, which is al$o incremental,

allovving public participatien and input to the decisien processes. All of these steps together

will stretch for a period of arounct one hundred year$. Accordingly, moving aheaci wlth

disposal plans as foreseen places no re$trictions on society'$ freedorn ef choice for many

generatiens inio the future.
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セッション41高レベル廃棄物一断究開発と合意形成へのステヲプ」

　　　　　　　　　土田村長のコメント（案）

　本日第29回原産年次大会に参加する機会をたまわ㊨．高レベル廃棄物

の研究開発と合意形成へのステップをめぐるセッションの中でこれら取回

いに対する夫々のお話を大変感銘深く拝聴させていただきました。そのう

え皆様が国のため、また地球上の入類のため目々腐心きれておりますこと

に心から敬意を表するものであむます。

　それでは、ご指名をいただきましたので．ただいまのお話に関逢して、

私の考え牽若干述べさせていただきます。

　私の住んでいる六ヶ所村では、1995年から高レベル二二盤廃棄物の

一時貯蔵がスタートしております。皆さんご承知のように、フランスのC

◎GE麗A社から返還された高レベル廃棄物が、最終麺分地へ鍛出するま

での30～50年間、村内にある日本三二の「蕩レベル廃棄物二二管理セ

ンター」に貯蔵管理されることになっております。

　しばらく前、この二二についてく　『最終麺分地も決まっていないのに、

何故最も危険な高レベル廃棄物の一時貯蔵に関する安全協定を籍結したの

だ。』という多くの声が私のもとに寄せられました。この意見は．筋から

すると、分からないわけではありませんが．この間いかけ江対する私の考

えは、

　私たちが今日の恵まれた文明を享受しているのは、必要なだけのエネル

ギーがあってこそのことだと考えておわます。そしてこの文明を放棄する

ことなく、人間としての尊厳を保ちっっ、次の世代に三二として残してい

・くためには、新しいエネルギー濠も当然に開発していかなければな㊨ませ

んが、一方で。われわれが作り出したエネルギーを硬利に利用した後に生

ずる不要な物を、同じわれわれの手で始末し電ければいけない。こ翫は現

在に生きる人間の義務であると考えておのます。同時に私はアメリカにお

ける原子力発電の第一人者であむました故ケヴィン・リンチ博士の著書に
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記繍て綱ました「近代社会に紳て1重心鋤な蝶の雛岐寵猷

輸出軸の鵬定され漉棄さ縄ものが否定される・つ駒腰姪

軸筋髄臨を賜滑臥当然発生する廃軸臆を齢なか、た、

と述懐されておられる部分を重く受け止あなければならないと存じます昏＝

し酬って・高レベ・囑鞠の蝿臓灘1ごついても・融にわた嘆

確実に管理できる質量が、多重防謹、謝震設計など安全設計の思想に基づ

いて作られなければならない。私1劃身近に・しかも半弓階ごとに、こう

いつた考え方による施設が建設されていく様子を、っぷさに目1こしていだ

からこそ・安全協定に調印させていただいていた。…　　と賑しあげてよ

いかと争います。

　昨年の10月下旬、10理事ばか強にわたって、フランス、イギリス、

ベルギー．スイスの壌か国で、ガラス固化体をつくっている再処理工場と

高レベル廃棄物の処分研究塵設を観察してまいりました。

　その瞭、ヨーロッパではようやくアクチニドリサイクルの研究が始まっ

たばかりなのに・時々に最終処分の遡を決めるべきではない・少なくとも

今の一時貯蔵を競ける中で、研究開発を行うべきだといった話をうかがい

ました。また、スイスのアルプス山中のグリムゼル地点での花幽岩質の研

究施設も、議に立派なものでしたが、私たちの住んでいる地球の地鍛部分

1小禽でいえば酸の部分にあたり、アルプスの山も、ごくわずかではあっ

ても動いていることなどを考えると隔さらに研究開発を纒続していく国警

があるとの話もこぎいました。

　私の印象ではありますが、原子力におけるヨーロッパの先進国では、安

全盤に対して相当に厳しい注文を国や事業者に求めるかわむに、最終の詰

論を出すことについては、拙遠1ζではなく．かなり寛大、ゆったむとした

ところがあるように顧じました。

　一方わが国；臥世界で曜一の機爆厨であの、また隔有数の地震国である

ことも加わって．原子力に：対する』駿の認識は、どこの国よ勢も神軽質で

あります。さらに．私たち六ヶ承事において再甦理工場が稼働し始あると
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高レベル廃棄物やプルトニウムのランニングストックが発生することも・

国民の問の：不安・不信のもとになっているといったこともあると思います。

私たちは1このことを事実として受け止め・真摯にいろいろな疑問に答え

ていくことが、これまで以上に求められているといっても遍言ではないで

し轟う。

原子：カといえば、先瑠技請の固まりみたいなもので、ただでさえ分かり

にくいのに、設計内容やいろいろなデータ類について、一般大衆が理解で

きるような情報の擬供がなされていないといった声にも、心して耳を即け

ていくべきであります。

　さて、原子燃料サイクルの立地点の村長の立場で、施設の安全が確保さ

れているかどうかの著眼点について、私が考えておりますことを申します

と

　第一に、研究開発が常に中立的に、かっ縷競してすすあられていること。

　第二に、謝震設計に基づいて忠実に岬町が構築されていること。

　第三に、多重防護の思懇に立って、放射能が拡散されることのないよケ

　　　　　な仕親みが甲立されていること。

　第四に、ヒューマンエラーを起こさないような管理体制が整っているこ

　　　　　と。

などであります。

　このことを本日のテーマであります高レベル廃棄物の問題について申し

ますと、第二、第三、第四の視点を踏まえたうえで、とりわけ第一の研究

君門が最大の課題であり、それで簿られた成果が一国の壁を越え、世界共

遍の墓盤の上にたって、中立的に活用されていくこと、さらに尋ま、技衛開

発の内容、違み方を一興の方々に知ってもらう努力を饒けること、すなわ

ち．こうして広く国民の含意形成に努めるヒとが何にもまして大切である

と考えております。

　さ・らに申しますと、私が営々二等県とともに六ヶ所村が、「講翻された

穣融合」つまり亙T置旧の実閉炉やアクチニドリサイクルを始めとする消
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滅処理曙究緻等嘱髄強く各方面にお腰い醗して鋤ますの規
今蟹の原子方の発展は・技衛闘発を畢本におかねばならないことと、わ義

われ立地点の・ひいてはわが属のサイクル事案の威功に・このことが漆く

かかわってくると考えていてるからに猛かなめません。

雲膿篇灘斜掛乱篶奮餐難壁灘こ
人々の理解が得られるような素来への道が必ずや開無翫るものと確信する

ものであります。

　私たち六ヶ薦村民は、原子燃料サイクル事業が地域振興に大いに寄与す

るものとして受け入れた経緯があむます。言ってみれば。このサイクル事

業が成功するかしないか、将来に対する期待と不安の扉の前に立っている

オ）けでありますが㌔この事業が国のエネルギーの安足弱：保のうえに役立っ

よう．地域乱民一人一入との畑鼠信頼闘藻を大切にしながらサイクル事蒙

を成功させることこそ。面心の発展瀬向上につながるとの幽いをもって群

々過ごしているところであります。

　また同時に。高レベル廃棄霧の処分については、わが国で1ま203◎年

から2⑪40年代後半には。難分場の操業開始を予定していると謡いてお

りますが、立地点ばかのの無題ではなく、輻広く国全体鬼さらには原子力

を騨用している世界の国々共通の問題として認識し、本日のようなセッシ

ョンをはじめ。いろいろな場を通じて。闘係者が幅広く秘率薩な意見交換

を進めていくことが何にもまして大切であるという思いを、：奉臼、さらに

丸くした次第であ箏ますむ

　以上．専門麟な難識を持たない者ではあむ窪す解隔こういう幽谷設が進

められておむます地域の心墨決定者の一人として失礼を省みず感想を申し

述べさせていただきました。
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gf thee pagg--Cgldi WEgr vvesfld, and gE}$cifist ggs:gi"rw bey vtiwigetg metiavgmg ew ggeec}asps gef stptigerw

gsc imtcmeeiggtet esngemieetiesggg thet gyRighe hegge gas gefffiglveeutg ew gew coewxgssr pge[BaEfmegigas ssff

rucksgr vveqp{}fig.

'Treheerree ig Tfiaseka gkggt gan be {Sasftee it#g ssRly bey ths g-7, bue by ssthstr magi"xkgs, anci sevaggm by

suongevexgagg}engtsX gmmpg EgEgch Egg the SPIAgwaggm gxxgvecggReeeq krehich mu thee 19gS Newbe1

P{3ggee twriee wtth gptst gfiee fouiztcSstrrs}, wtefegg{sx 3asgegein R#thXese, kgitgggXy foff gee eeflifk}ffts g}geci

g"ueidgrabXe gasce{3ggg in kteZgeigmg to giggxgg gege{)ijfegtE}whifge ggggg "gg ewf nusgsggge seerggeg$ge{)stg.

Tge ecaggRgg'e ee geeeecgeege seewee$geggge,

A gr{)mp cewaEd acqusisee an twma steslaEstiL wmpge by thsk esy plx)ifecft}gme, gx ig eeutg eegign

anci man"stitasme ig. Fssge thig gempff$g}, the gmuge sevgeasld ptee{g nwt asuly the wtXX bewt the

wwur£esf}-- in"1ediptg pmptg tK) cEgxxy ewut the gekyajeg endi engigmeesing cgs$ign, ee gekewain
the figgike meeestat, to tebsicatc gtwdi so Esseeeebe!ee thag cgey:gpsexgeptts, twstgxciang thg figgegXg

matsrigl, gcv prgvicigy an ggegergegexigts fistgkg(yge eaurrx}e, as thee giEgee.
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Seeg thec aigggeXd kggg3 etwgg* enesgftrxgasig$gy gSge{#e 194S k;ifXxewx the CJgeig$}gS $tweeg gxgeaeded gevew

eetwgewhSgxxgk ee figgggeee begesg:glj ygeegdiitg sscgggeg gS,(}{}(} twms ssf kggh-eexptesetvee ewgvsteeeng

<ES Kg) of ewag, ggee$tw}yisxg thev eskty. foigge daypt agagsff', thst cgty of Ngpt wng

gggi:gmoyec}gSl ky g 21 KS fiptgeigsffx g}g}melv.

"iffR]ee NagEmebel borrsckts coewwigeed ssgsgsyeximeggeegy 6 kg of pZu℃wtua (astxxkost gegssec jfuas9),

･ervbeke time Hixs)whgme mmbe twg Egg; gts figgake eewi3 iggsime as kg esf kggh-eegeissgeee mawm

twgeU) eebo"S 9S% u;tsS,

Tftxee rkggfipteememt asf wagss;:igeggge sweejl}c)wy gmog{}gs{ges mepldiy in thee g9See agfbeg thee S{)vget

Wwtffge eeKplma its firgg gmomig kgeffffxb ipt 19aj9, wtth thee ff{sgesXs th$g stwhasXex vifecgsge#xxg; kekve

kmezg ljug]g weeighigeg me of kiXgepm E#kfi}eefit(S ef tegxgg, me wtth ySggtw fax)ggig 2es togiif; ssf

kigk ecxplosivec se CS{} mgggtog3g} ew meswe,

1geke Umagwt Saggtsg k&g} cgefigwaecaed gX49 eeasciggggs kgss, thee bovigk gJwtssxt sic)gwxe ggee, Bxitwge

esS, Fgeewecec 2X#, gkgeci eckiwa ag3 (eg th£ egmd ssf X99S). in edrkiesgge, grkdies cegedwa£eed gestg

geeeggeege twgt igm gg7aj,

Mauy ssff the ssusggggg' weegeg3gkg ige thg five NW$ paegggg$e of twec}-gtsge aygaeeme in wizick

thee ecxgelewsigfi gef ge "pou'` st"cZc3ggg' esxptdyggvee XeegSg tw thee wwkeZy esf ss eeeee#eeav'"

eckggrgee usguaXXy stasittmtwg both koiopt fust1 gggxdi figEgEssmekge maeexist- CJ23S, ee enevtsg

XJ23g.

aveeff thee 1eeg twXff cewAew, cgmputew geeg;beotasgy kgzg gvotved @ge kkiggss ewee the execkgkgXeec

geC hept mgegeg3 coxff}gezatwg eqE}g$ksgSity imft thg gasgeptg gmspag}ggg$3fffg gg3kS wggg wag ts gSgsggggg

the axuskex k;vg3ggg}g:sft}ffy ewff the g9ags, endi thee gssmeX eevgegzaes#it eeff eec{;beoteegy kgggg twee

gggwgpXee nmy ewf thee geg}eeyggstasgg$ geeqeegTeest ee twuse ee stwa$See{gg vifss{sge{}mp. thew {3ecgpttikrea asver

thee geT,{slifescgittiespt esf rtasstXesEage svvsteeE}(}re, in ffrly jgg{ggnent, pawt k}g} execgSc}{g age tw* wayg--

ijver thg ewtkZX ee kwaiXdi xtusZeesx s¥}fc}giLf}{)gks}r, gggkci evgr the eeecgggggffy stgedee maeeygsl,

kt eddigi#pt Sss thee geegeeemi eewssbegtwpt @f see{;twelgEg:y, thgxgs eextigts in Xg9S g pmgkE3Xew twcimaggSffy

gket i$ widempgscgggg ewci mea inanafggecg egeasrmeza$ El#gkssuats geffi$gitec meeestatg, imeermewee,

glg ee xggptaglg gef thee X9SS Agasme foge geww iniggessivse, g}ggueetigewa g#g]ci tmge im xtomeggy

ge{;gsceefu1 ewscts of geusgses' pasptesc kggEs k}{;;en kNgcieZy &vwikeskXg, ggz{:gudtwg thec uekkgsiqwaeeg

ffg{lluEttee{il g# gbgggSge pXutgewiigg]rx ffirgijxxa kijg}ecscgtr fliss3X. er causg}st, @usk Pkg kgessg $ geer:frgcegy

Eeegiggwaeee imgtigege in i'ff'ecycgee'ff ige erder te ffeslwace thee gasgeang gefmawn emdi gywtecimscxxS

estgevieeg ffe(igasixed foge the g$g){megSgegm evf g ptg£1stex reaec"r gygtagiga; uafomeeeegy, kptith thee

ecmeEkS ewgilakeigity "f 1{rw-eegg tuwn, g"gh "reegeffeceegepting anrk geecystkee" espa t# cogt

gyaggee ipt ecvery ege"eeSfffy th&n wsswaad diEgeese digpass#X ef gff}egeg fu#g igeeg ee ecineegg geelagiQ

ffgipagitwry.i

i $ee $pmiesg geEmeX Reg}c}motwe ,aniewgmm NusEg{sg' Sc}cigSy eegescKsitevwion ag}{g Mwageinaggag eewtrmiumpa

 (AugEigk X{3{}S) wse S3. eigiptg deee Swtcr} the CEecit bea eyasis gtegciy, ehgy AN$ mpss moue ehg2s

 sepgecesptging gis}st eweclee i'R/R" kptgeuldi $s}fig lesgeg then thec mathwag$g}a "#T" cyele if 9ke cost ef Vs()es

 ffesRas eo $g(} g}ew kg; hcwwtsvesg, ueg3stium geptce k$g mmed ist the wwgee k}es{(sw $2Sheg fox whg IEitpt S yeEsrcss.
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With the end of the Citid Wew gitptd thge elimiwation of thee eeanxkty betwema thee K.;pmiteeci

$tete$ g2glci thee gtams ssf eee former Stoviet Uzaagegx, ie mme eetsigffRgtastpty eXex thge the

n"cieeer weegessge gg{}gtw "f thec XJS g}gsd the ¢gS swegi{} gnee!y exsecggivee. Ag ks peekg, the

US gSpt{;k mpyesEg ggifsxee 33,(b{]K) vvgggrkgigwig, vvhiiee thee Ruseten h"}(gizigg vveer{g eeffersev 4S,am.

Astcordistgiy, both formed amg eontwi ggmements ($TART X and STmeT Xb vyexe
am1eeffieeged as wed ggs} !agg$ foma esgre{3ments betweext W$ jiPfffisegicimt Btw anct Pgegi$Scients

gewirtwgbev Egsitd Yeligtw, wtth uaeeY cagg$equegeasee$･

N! VS e$s;ziwi wgmpgk$ vvexB xemeved fibom ghipa anci with wher maesg{gg wmp()as vveetw

twe"ght bg}gk to thg Vgeited $tsteg-- mmy ef theem to be de$tcfcsyee. Aai S(}wievk tsgxigal

vyeigkx}{sne ftpteeTljig xevtmed Xes R"gggiee koxer} ths ewthew foffwter SkNsyaet enge$, am geSX ggffgstegie

iwggxbeggSpt Eexg: egrmmeci ts mm to kumig-- the eeZy enes geemmg extwi(gec ksgits

being theee eau gntggigee ige imigee-- theeee vyesshevgg(Sffs go be ffkgtmed tst jitwgSg in 1996??,

Thig vyee ttet es mingr feree, with eemes i9oo gtsrEsftegte swgrkagesitgbe ancsl gggxgtheer 6eO

vvew'ktstedg ost cmbptgy xsr}igsiiles in Vkgtwime $t the time #f ciiisE}{)1"tievge esf thge $gevieeg IL;mi"fi

im XS}911

Sg Ri}ggig ig ths sgie fizaglsfgr hsir ge the Sowiet Uniewag audi thec ethew foesxksex Sesviet stggtstg

hkvge jeined thsc wwT gitg IN]NWS,

Xn ceajsmession wtth thesgee weepsn mugtiane and diwwtlementw, mtwge tm SO tofig ef

'gy{eapam pX"tontum ig ex$}ected to be maee $mp1"$ fr"gr! thee XJS inventery by the yeec

2oo3, ew}d et lmu as mach in Rtxggik. Ama nt"etoxxEi thus ue a neigy ggpee£t gf khes
proliferatien dang$r, gince W-Fts twg beeas tgwkggformed ige jugk g fevv yeerg ffirg)m g

valuabie ocsmmc}dity in gfrsg)pt g"pply to g mateerikl in ptisrg)luEg, SimXecSy, th"E}e nueleeer

weggp{}me glgted fox dees;metion heve 1eet theix gtgtug kg a ecanee pmd valmabXs xgyE}ssame;

ingxsgd, they gme k cesuy2 anci daxxgefc}u$ probleem.

Fox plamiag pgcrpcbg}eg, the VS eeE ewthergze{S thg maeemewtS thgt US mueXeeggsr Eweepame

to be ctimmtled eontatn an the ewder "f 4 kg gf NW-h egeh. Xg}fsZexl ef multi-ton

wetgha, g"ch weapame msy be in the tetw gr 1ee ag cggssig, The xssajgr ix"pmpuament "ver

the 19agS wesgpt)xxg ewfesE}{: fu)exk the ed"ptioma ef ge "h"lkovv geit" ixxeeed af ge g"lidi magg of

?", emebling thg Ra to be va"t only assembled by the exp2osive b"g etee mgme reegggly

compmesed, thevffgyby mot gniy mbeiag thg giten"unt ef ]ieig iteegSed b"t alss impawizzg the

szgfety of the imexge1"ded wg$pagm,

The fifsg Chimegc} fi$gien boxxak wesg ℃gtee in 196`$ wigh k yieXdi af gc$me 22 Kg as"

weighed eemee IS5C kg, Xg was an implogien {Seviee meiag Ua3S, swd ce"ld thmefore uec

legg figgile mEmeriaj than thes go kEncmebly fy]LethcxS.

2 Theree is 1esgisime psttfit to ke{: mb in the $siLfe digsmeet ef wgists, but emly if gevepgg}ments! gubeidye

 epast or ooneauied, ig intfx}{i[aced ec some point in the geros)ees;. Ragher thau wwfi ges espast gtsbstdy,

 governmenta often xggegspt te meggusIedone" thesg ghifixig ghe g¢ptgt te gbe indassw anci hem}e to the ceng"vaer

 of the pxe(Suset,
S "Mgmagen!ent gRd DkgpagltS"st of gex{gss} NgYesgpt}ma geIRagcfiium," Repept ef thge NexgriEgl Acg{Sijtr}y 6f

  SstinenCesg, Cosraxir3ittee an Intemgti{me1 $ecassity and Arms Contr"! (Jgxzuggy IS}9s$), ge. Sg. ("ClgAe-!'i)
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$eeth Athce wwgesky gevgptee gkggkg passff ts Sgegwtgeg twe NgeT ag k2gigg eemueses:}afg gts

geetgggs}g3rreebg{}gig wrwm k;yeegkgsc}gisg, k;ifhictin bevee ggXg beeere digsmagxgged gggrict thee IV2SS ljkewut

gilecpwn i}{ig th$g ie fipt nge X*gegn eeeex;r (k{p g}{igee,¥y 2on ewxgs).

gegffg}geeeegegeeg gegegsskeeggiSg@ge @ff seifg#ff}ggee gggggg$ffggig? A geek eeg thee ggggaptge agggeeagee$$ geff fifiisgtwee

gkgw$ beg ge ffffzeeggessnveeee ssff imsl eegffg:y, foif eg deyS ig gekggeaj by thev esgegeRjf}tege figgigeem

#f glbout genc pm af megg3ifgagg. haci g aeek &2 ths ptEse3kxK}pt geeewtevsTgy tw gems twmeZ

gpmmm wwtsgs usgag mama #g Xeesw ewtekgd wmgwn whgeEeyEg egagie gzk}{}eee ewee ggmeg of

gDka2]9 ig fermed by caif?me sstc ly23g fox eevagry pm ewf fi$gsgesem, Mgecrwe geffeciptecay, thig

"casxtvetwgesxt xgagigt' gg tyE?g{ gglSy #.g ggm ew X,wn eesl a.g im g ecmuDKJ reeectsx,

'ffkNvag, gf the fueeE gg regxggeveci eeS megwtivee}y lo,}rw be"muge ({gpt ig ite£rw gge emy ge$tiie age g

gigktwffeeg-magwm geg}es}toge) th£ meagwiggtc 6 tsg gef }Pvi wgessXdi be ewbemeed gtwgyg eegxgeeelagfig likee

ecijge MW(ges ew SlicK]eggx gbo"e g7 MW(g)-yee# #ff gE?gg$;twge gep{3gggeeeswa, Sc} es k7 MW(S)

rc}acgew wiII gFxh{}{Sigg}ge gbegg 6 ng of Eets23g par yggggjr.

lhgg gg k vety gggxge amgeune di ubeema eeeggyS fog ggga gema kgeggs}eeh#gwt, bgt gmewg

enesrmewzzg for g s"bmagisl incS"stgeigl (##}{sggtigxe. Xf gthgk ge grees;twge iwe]xes dw kss gemaaxc3s

hcek et gexigxpmmeg kggh ezzaugh tas px(}{Sasc}$3 gXecwiwi pawew ke $gva"g 3#% gwtggeeey,

if wgwidi gerevgciee S ww(e) tw &bong ag miggiegm kWh tw ge y$ggr, wykgck gg $g.eS ggegir kWh

sgwokggd be vygregg eeggkge $2 miggggn jeeg ygggr, Ahexwaggvgegy, gf thge rrgeagstcBf vvewe zzgsc{g gggyxpty

kg hcag xivew watg3f, wtth ee ajes C tw:xag}gsgrestime riee, gegmg vyaszzXaj kgg{S Esk}()asg fivec eegxss g}ger

gntgeute "f eeeagmag.

Tgekiag ths KJasS fgswats tas gwt itrptplegion vveepast gskd mmg ehEgg eeggRe ge ag @ff 9#f/k

uass woukg be fieee{iited, one mm eeacuxgeee thgs E}{)mee z7g ag #g wags$xggg mawn wewgg

be gE}quggeed g}{#x kg of pgeK}gSusg, Egggci Eesgyeee 23g $wu6 p{gr kg geff gexedusa, Ag $2e pm kg

fex ngtkwi isgrgwtium, the fssesgg stwgewiggg !evosgci eeet fimes $ge,(}(}(), twg thee ajeS(}$ $wu et

eeboug $1ee pag Swu svvgulci {}geg;t sc}ggke gees,ee{}, gy tggking k eewngixg:2tsX ptos foge

gep{gwative ewewk koETit githgr esewwifuge ger gegmalsgg diffkkgicsxl geggtsgkts, stwFee gecee eegasigdembg

gelagets ime me amwtwh geveee yagggg#s geff cEifxeexgggien, Tkigee invgesigExggsttS fox es geffg}gifonggos te

mggkee thee imt 20 kg in ge yaus esx ii{} wyewasid k}e ffxkusk kugheege ekem thag atac}{}geeedi $egS.

Fzareheewwgegwe, thee eewteimeepmg ffmegeeee igees 1ifEi?6, vyhick ig pae ss st"mmesgm eeeegeXee esf

eommeme ecxeegee foge nzzateggge gmeng}fi,

4 S.e., one MW(g)di, $e{:i i'Mgsg}ghgesgNaug gstci Bgmpc}gipton greeRg egs 'eefessgswrewg Plksg{}wi"ee; kmxex-Relagetg

 (]lyssionpt," Rel}{}pt of the NketewigS Aeeggemy of begc}gaeeg, Cssgkksygggeeeg cn gnaesiffiecionst S{:ecasrity gsid A:yyig

  Cesueeel, P$zft$l sspt kutwr-ResEE$2pt(i CPgewtsma for X)i!}i}{}iiwtgepa esf Excs,gE} Wesxif$ong gegtra#wtdeeva, (gaxgy 1g9S),

 p. 33, {ffcgsAc-2">
S $if}ecistcgggly, eg}e SndtgersSetine{g fisssigee vagees eemee g kW<9) "fpsiww eqeggy g}{:e geeemaeq eas k7 iivgag:V(e)

  ig thee skgre of aug 2C}{}a s}eeneAg,

g "fie "SWU" ige a "pmve vvevgk anik" gutgEsik,la fore mekgsigeg thg maity tsf ig{}twpe waon
  im"itiee eeek k$ g3$g}wtfugge ftg ggRs}sefii$gt diSifkigion geltsskeg. gegee gevgeigvaal fogvysge1& egess sgskeedw fgefamm

  gr CISAC-Z, ge. 2gg,
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Tke gxs:;agutgSti"ge ef kilffgrewms evfthe wtfiewi eXemeng ih3 ffg}ggisiree ivvgygg kacswn gge(:keptagkseeg

for checmieet gege{kmetissge ssf pmi fla[}wa thag iwwgigtcci fueg gagggS, esggeeeiatXy, ffirtxgtsa thev highly

TatieeacXiwee figgicge gegec?dix}t}ts, twggether with ghee ciiglpswt esf the sirvafgtc meteptat. Xt w""ld

be gimgelege for ge gtsk}-figgigtw gm"p ggetsr(:}ggg}gil in gercgifetweigpt to $eeevmpe gK]s acagasiff}:ge tw

pmlatsg{: er thgft-- tw ky geummed theeft) thec seqwigitc maal thgitxx aif pt"{uegg gjpaffag fte1

to ifbtwSst the pt"tostiwn. R"t thee pl"tasniwn im '"hewh"' (not yage Snvted) ffPtig-tng

mixedesxgdie cemue (iiMeXii) fust bogg nes havge sggngfuexAS jgeevxteewaimg gggggtstien enci

gg thus ts xxx"ek ggggiewr claexgat uek tm kg imaigted fuet

Tkee ggegegefiy $fiesec, Ie gg gg:rxpamagzt ee reg:sguee thkt thes gvtw1abges gisffsj¥sly ef borrxllptusutile

mated$1 ig ee kEggkgsc gkpggg thee dmagXg #f the twgggg amssg3gs2 ac marmg Evesst #en tgptg

gf W･-jbu wesutci gagffee for 20{}C borzzbg. Whggg ig ixxepag"zggsgg ig thee gewmk}agr of sieeg eet

wkich gssch maseeptet extgts, thg eeee "f wa of Sks figgiSee matasted (i.ee., wheethgT Sg ig iR

xvkbltwk form er gutde), thg geeggeeeee asf gege[}tg}getigege tey pagmetgeggging ffedigsiespt gg in paS fugX,

ang thee gexencxi(}xx utc$sccied ie to gegig}vggeg ang e# dieeeeg the thecft esf thge fiffgt few kg.

Opt the twKJ ptidsc, thev ptrobggim Sg gligkotgy diffigx'gggeg. Tkegeffcg gg aset k Xet of giuegpgug ewY

gutgicie the wstgff}{}ge (ansl geavgg fueel) indasggrry, Kewvyevvecge thgfi{; ig $ greeg dsgg ggxesScie: Thee

Urdeect Staeee kesg cozatwswa ta geg}rcla&ptE$ fu}ffxx Rmaptiee See tg}me "f eegegslus waV, tg kkt

blemded dawn to LSV end cielgveeffed eeg aj,4% V23S, Six tozxg asf Rusgigma j}IEU wyere

cieXgvexeedi in kk}ig way im X9g)S, ewd X2 tostg wtki bee dsiivscxkpdl in X9ee. XasvRyeevg:,xr, thec

Ru$giign Miitigeege ewf Atomiss eeptergy hag inciieeg$:}{S tkwag jtwggg& im k gut deei mssxee

gEW--- prrebeabky 7Sa actrtg tw ffgeeiki"n gge thig See teEgff;. Even gee tostg of gkxig tsEU ati;vguki

g"wtee foge 5(}(}(} igxxptogiee ftbleepame.

FasmateXy, the gEU pxg}tsSegxx is mtastkr twgre masttabe1ee whgpt ig the pm geretslextr}, both

bocaww gswhehed umium ig es vetued ut$ge of eemmeegecee aud k}e{:ewg{p ig egzgz be biendecl

q"iekly auct gt kgkw eegg iwith eemak "muium ssg dykues{g umaium t" form an
imeamedigte Neeck ef 20% U23S, xte gggmgeff aseebeXee ixt wgg21i}cxge$, be"t ge:;eettmg geg vatuee for

u$e eitheg ge$ 2-S% ]V23S esge Eigg 10-2g% V23S iR thgt-･gg}{sectm maas9esme.

thge psgeptgtwgegggggpes tsewgesl of $gigepgggyligggssg ectwgg pteseegggggE#g. Adidiptg aK} thg pie,g}lifeTativfi

pstgy"gigS ig thee ggezzewi wwgwitsgeau (geether a"stg dielaygg> gkpggt stivig ptzztogegum cgwt aZee

be used ta xxiLEgkgLge fiascXevgs' wesggif}oftpt, psinging ezag7 gkgsg with esivi! geimgegegwn

",., ehee eexpk#gSvee ygegd gf even g x{}X$giveeXy sttrrrgptee tssvice gixRigng to thes Ntsgeggalki

bomke NgnjsstaXct eeec esf thee gex{Sggy esf ssgeee geff ss few kiX"ggeas ,., geggegggge{Iggggg asff la"w bigh thg

c#stemtwtiewxe "f wa"bX@gs$ggxee gsk{jtopage ag, thec yteki swg"Xci gmet be Xgesg. fiWitw ge more

eeptigstc}Eseed dggkgn, vifeegE}cmug c{}"Xd be bptXg with wwtor-grggggag pt"segegwn uag

we"lci be gkggueed "f kkEgvggeg higmey yaeekdg, ,,. in gkessu }g R;yg"Xd be agwige gege$si}ibie

for es paSeneged pr"ggfeffgter tw meskee g fizaeien{gge gexpl#givee faewsTx vaasgege-grEgsiag

ptutoitium metwg k ptimptee ciSeeptign thess wyeuld be ggggssg7est gef hggvigeg es yigkl ise the

grewxgtw esf gme tw g feRrv kikotogxg, gmed nc$re ueing Eem ggggvespteed deegigo, 'thigft gf

7 eXgAC-1,pp. 3233.
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eematg$sS plwatmwn wkaeethscr vygggpgme-grggdec ew wwtor-ge{ge, wewki s}(}ee g gevs

gecutgy rigkg"

']l"kaig eenciussien ig fu}iy encigrptge{g in the Spagiesg ?gggeel )itw3pt "f the Am$:}megm Nuekeer

Sa,{;ieetyg swhigh geggee$ gexptigiety <pggge 2S),

"We gxe kwexe kkgggg g suwnbeg gf wesli-{gtkalified g{}iemtwts igm cowwwteeg gS}gge havg nee

devel"pedi auglew wua qwmtion the weepstwufmbMty "f rgskcg"r-grkdev
pl"tonium. ww1ev ffec{}gnzdeg thgge exptsss;Svee kxggve been prcdw;ed bom thig

metene1, nmy twXieve tk)gst thig ig g fegt ims as be E}sQ{)tuplighed "niy by an

advewtged augleeew-wmppt augtc auch fitgg the Vnited Statept, thig is mog the cEgsue.

twy mebopt Gr ge"p pt1ee gf mbg g nus1eeew ecxgelegivee kom vyeepazxg-gregde

ptutoptwn mugg be egnsidiere(S capatsla ef ffxigki"g onee kom geecggpr-gredee

plxxt"nium,

"It fo11ewg tgtae both wwted xeectw-gmde geX"t"mium end vvcas}{}Rs-gudge

plutenSum gree erediblev mrgerg for guljN･eetioma1 theft ex geiangsre, end twg pKstcetive

itixc:ua$"ffeg mtwt be degigned tas tgalIse thig into ac"unt."

lhere stxiNtg moxff gim l(K)O to"g of R-thi, m"$t ef ig geg the :{:tweeX "f Z% e"xtg}ggegxReigge

igm ggeept fueX, H"ftwgver, xxt"re thgn 70 t"ma of R･-jl)ll exigg as puskg: owtdiec,e which fox eefaty

aggimgt digpareel ef the gmetgrial and ggatgegg kgeiciekget eritiwtity ig gtoxee im the form

gf wge1died ssee1 canigtefig e}ash h"1ding egbeuk 2 kg of P",

Tbe vveeegg3c"me "fimb1ee maggmigggg-- ewV, W-?", anci ge-jthk-e im wwtect fogTxs Emeg{} thee

ghexsigtexishcN thesg ewk individma1 caga eEggery eriough gush fis}giXes meterisi g{) g"pply ss

mag!eegr weepage, without rm bom scediedon in me gegeocgggfi;. Fx{)ggg thige paigee of view,

anci dfresma that esftixxEee beittweeeeit acsgwigitiofi gf thee metemigl gmci thev avgiXabiXity ofg bomts

cowe, theeee eeS)ewges dsg"e mesexikkg gme in g eXE}gsg by themeegvee. g7kxge mexg $tage igm

hward ig pags]ci by "begh" MOX fueel-- geraeevvhag mwtgeeed ky the S% Pu conteept, thee

Seeteem Xextgh ssf the fuel eXenxents, and the pteedi foT sthtsmieal &epmti6fi,

CX$AC-X inua{S"ced ge xrEgtiensige for krandling thge pmpiifetwtiept thfegt "f eexeeggg tweEmpns

plutonSasma (anci tm"m):

e Vptti! the excag}$ weepaxt magstxial iN parmEptxtemgiy edptpaff}g3d fffl it sk"asld be kemdled

   in es faghion thag mstgsts thev "St{eifed N"gleer Weepspmg Suedexd`i.

e AGfkeer fiptgt di$pagigigeen, the exgegg sgveepage metmZ gkaszaXel be in g form mat rneets

   the ee$paxte FuaX $tandardii.

ft Op.eit.

" Por inswigc, Omobex g4, IE}95 WkSse geespas on Atgxstig "zzeggy $ytebligk}gd by whee Atsxtriig Engengy

 Comzzaisgion "fjua ligtg Z26 kg efptuggniugxa "xide at the PNC Re#}ros}ess$iag FIEsueq 2e32 kg at the

 PNC FEgs;ility fog geaegcniurfl Fuss1 FskmigEutioft, 1412 kg iR Rrieggin, aud 73{>9 kg En FTzarege. Anothex

 2goo kg (Egge#3tuxigmeeely) ig ligte{g in vewtioue othut fme Eand ffbeilitieg. ffsbletst ua N". I1,

 Autumfi IS}9S, ge. IS).
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   Tkxig vv$s ptg# twee geegizzAt gef g ecasewggueigepm thgg thgme ig itss gegcggfgmgtiewwa ksguarkdt

   aseectateci wtth ptif}stflg fueeX, b"a gtwpty thee ffeeeesgntiasge tksgitt eK} ingffeegue the angeisxit

   ijff bighiy ErecEgc}gp{:givee gg}{spt fueeX tfllric}2sk k(}os tgept ifPl$ cssgeeegeg by g(}% tw ee s"wag esf Xxee

   eong gf h vv(widi mog gAgnfiuatly iffaege℃ggge the chancsg af geffg)Sifk3ffggtion, Hosgyevver,

   age kkvee gee twrw gef wgeege"ge ffPeg iit tweetggl gege gexk(gc: form vofttnid g}{sg}s ee gagljtistggx]ttial

   gsskgigigffxat hou; in addiboau it woukdi iwticatw wweg trg wwS gltsgge the ]hg

   mighg be reebeutge igmto ieyeeparw ut $c}ggzag eegray twee-- geg meau kassigigt gggzlikeviy bes

   seeems.

in ksSsSitieit, both to ua thev thgwag of theft gf imMcg ptgeXgeg$g' ENeapageg and gtt begix2

to mece ehe etskigegptewgsg ef the US and Rtgggig uekdemaen in twge eeiteext of the ww

gextengis", weegirmeg whe"ld be diexziXimact gs geege gitgi g}c}ggik}es, Egstd thee (iggpagitiasge

psoceegg gfexceg}g weepmx ffxkatwxial gebowici be hwtdked exff}edibousXy,

@geg$twg geeeGSgageeff}fi.

Strgggesg of ws paempes$sg sw twee of ecee$sg Bgs{gewee-es$egthde rkssde gggtwut Trwes yeegxg

estfter the figitige CX$AC mpiifg, DOE ke{itg geubXigkaed igg "wn dggumene'O iteeeptiag the

"$t"red Weeg}oxtg Smodwd" and the "$geeae Fuei SrmgS&xgSI". But Xingee gexgegr{ge$g kkfixs$ beept

gekg(Sse inimpleeggsewtiag the ggkffg)mg ffecgnmendationii te begn ger{}gasas kptg; g{} caffggume

"WtaP" as MOX iR xeegtwEg of exiedag tyg]va, acd gge digff}{}ee #f iWta]ibe by viwifiegtien with

high-!eeve! fisgi"xt gesc"{Sust wespttw, fosc ecsgs$igr}gsxent tes a sscSgesl geeS"gis;}tiiLl repmitc}Efy

(MgR).

Tbe U$ ig ewwendy digsuraantlikg gegxxe 1See-lgoo xtascgew wmbeeggsig eecko yeex, wtth thge

metw1 e"pits" contmng tke ne:irximal 4 kg gf gekg beix}gg put imdividmily in es gmeg gtcg'tSge

cogetwxter anrk thge ,iwwpmii zarmum gems reerm te Ogallg wtage, Temei}$ee. 'ptkes

plts me gtor℃;}ci ixt coptstxetee igXoog ggg geensex (malkes), 'X'esme.

Dtspa$tweg of eixececss$ eesssssitwg gegn`esBgg essssi meem As discusggsd geggerTiiew in thig papar,

Ru@sig kas contrgggted e(> $elX to thee US gvevr 2e yeggxg See toptg ef HEV, fox as tota1 of

srume $X2 biSli"pt, blaRded gg a KJ-Z35 e"zztckt gf 4.4%. Sinee thee pmpSiferestissn pateptikl

ef thgN mgaerial ig !gtgle diminighstd ungil ig ig al! gogee, is kre"zaXci be higttly deeptirg}k}1ec te

gerevide the fuptds te klgepmd st!l exeesg HEV tmedigeeely to $"mee g9.Si}Se,6 IY23$ (k}elow thee

2096 ]esIU ghxljpgbo!ci), whigh vyouid in ne wesy pmaXtsdge thee enewgy wa "f thag matcsi$l

fotlewing imesr blendigmg to 4,4% fox Lwn gef to 1(}% ew gg% X.J23S e"ncevretxExtion for

fagX-gpecmm yeeactorg,

thec rryiewaageemeng gncd diepeggitian otsxce$g Rzg$$ian W-h ipt mbge1gesu¥ gepaegregeg, with

cegm$estketi"xx lt}geggua geen g lggscgg pttofkges etgee foT swgh vyecespaxt pits astd ethew meeevrigelg,

'O "$swngs gnd Mptpagisiewi iff "Wmps}g-Us{inle geiggile Mescnialg twe$ft gegegeymeSig ggevigevTwnseript

 Xmpskgt $uegflewt" (Fssbww IS}E}g),
iS "thg ounestt-matwitsfwwig-fuasl anel vgwhficaetan-rwiek}ewas epaogig giffw the gvyes legsgiptg stonessffidw for

 plutomiwn diNpaptiaion to elte $pastk fugl stgst(}grd. Ege$gftggee ig ig mugwi ma gt kma ame of theefse eptema

 swwdi muee timatg of thst {$E}seeflca, ltnd wtitwt}g; she asts of f}i rsssing bosk in ge$tw1ee1 ssge mmat

 iR yltseXestien tw ghe ggc"rity ssgkefi, ebo maesl gau)mmestts thtsg geajece-griou g$etivieigg 1}g initimed en

 both egetion$, in s}erEgllei, et omo," (Xn CX$AC-2, p. i4).
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RkRggagggx ag}{}beitw E$!sgggy:}eeee of thg bma ssff W-･ffSgk gg M#X im X,ww gbevy ffc3ggs}gbggtw,

beut enth gggggewx ig dirres{:ged gxg#re twreblwt thag bwtkiag of k}gveexggll gN-gee Eg{}{ggwn-eceegeeel

fesg rggg$togg (krekgeckr sgvgeutci im Eitgky gxgggB pagekrfikgy be fedi stgvEg pXeetwtwassgg imig). S}gsffgeee

Rssgiang $hm tkkggt thee Skitgg fft*gg$3gs}ffge g2gg} ne Esggeffee eegpagagigve tsg2ge thag SWeeee-ggueg X,wn

wkreext ghe EgeSeege ekgk{ge ggegetwrk tw crgeK}aflgg:gg uteety gaEigs(ggigets, beeg gepm KZgts ggffes eegee

fivcaigesiggg ta e*twgdw thg$ cggggggg.

wriXe geceggg}icgsstwg twee 'geeeffg&p vatee'g *f EPkg, Eg gg ww to ggogegeee thg ewewgeg ewff ffeagkgggggmg thgg

sff3gsfgy-- pgggteEecugewly thes cagg gef M@X fakexieskgg"ge, sewtkieske gee emeget eegapt swtth guemagg

thg mestal eexgeedgriZ thge towi ex{}st es geassfigsinkigs:i eqstivalergg LssW fusl eegements. Ajlthgeaggu

vagg mm aust bxgffwagg et}gisgegSgsl weegelig3 ieevggsima im the keqwaggSgieem of thee suggnrw Ei}kg, thgyse

grdditiewi eggts gevssr LEitJ geeeciwaee the c}{ K}eeewwai$ vwieeee ssf ffbRg Ses amg revex&seeXeesg, the

agzzeeggy fueffn figggewge ewff gg pm esf A3 g$ jzzge tkkgkS tivca"abks firgemgx XJ2SS, g}c} ag ginewagdi be

pa$gibie to mage gma gxekmagee of exeeg$ iW-]S}wa foge gew ee{gwivggeme ggffy}gekggigg #f NeeV

lvXgended to thg X9.iiS% Xeevai. gndeced, g"stk g gwagp vvgezaEsl be hgghXy kptvgtwgggpaus tw rkec

inigial hff1der ef 'W-k etence thee beleegecieci EXIEIIV k}vtvgld be eqes$ke $kegggpagi te gggic) gwtd keegeces

ncesffe eelesbiec.

']g he evptiopt foge eexrgge$g cii@pagighgext ssf ecxstegpt W-E}E$ gajgg g{}gegme Sas be the gy*ptvg3ffgien gef

VVER-Xee<} reesuitrg to e{itk;e fulk camse M#X. Rkgg}fgts kectw Egx} egggeqeggme MdyX mbstcsEsggen

plgant, bug the Siesmeew-begxgXe ptaue kt HEggRg", vybi$in tw k#e tm kXggewed te begige

gpsrgtiofi, $g"gd be ua pa thee g{tekxffee ssf egutgemeem for g hgggm qg3ggggty ptang ivivrgthin

Rue$in for thge fabrigtigege ssfLwn M@X fuecg gXexg{gsttg}E- thge $}ecpt{:gESgB{g ee{#gaggas XSsgg2 gegetixext.

aftwT esagesmees$ $esxstee x!ggti"ggEs Rxiiwh te wmform thee CmaT ggxsajs the eaEsyxgfietiee of

gxrexegeE}]ifL swtisesE}{sfftg thecxgageegvc}gg gf thesy g}{3rgiec theeffg? wtXg k}gi geex meT, gggssl eeasS gextay

became the xtue;Xex Eftyeepass egtwkSigiments in thec fivg gmusgew gtaeeg ggge(} wageg Esxxthgggigwhe

gboBt thee enci ef teptimg. A gaug edvam af as zaBg$!ggig-weeg2g}s)gg-gtee s#ygege1eg 3gesegsk

R"tbk$gi3 Estgueeg teg the egtmeetiewgm gef zzas$geeege waseepagmgB v}fssntci xmakec thee ft;ygegegd gerxeee

seec"gese, lams twt thsty wewulci mu Sxt Simstg af xxkajtw gxtgSg wtggg wec eeutS vaghieevee g

wer-frscee vvesfldi. Agkd may ptevge-ew"clsggy wareeeepaee gtwtsg Eagrp{mogesty eeg}{}gesl fog theix

za1timate ee{merifry asxt thee eexiggecgeee ssf xtasstXssggy vveeg}papmgg ige thee ktggzxcts esff g sme$XE anumbeT

esf Stseept.

Ogee gesiitegpaX ixykaueng g" the sgemgeaeetiasax gf ge CmaT ag thge ssfigtt2axg Chigeecee stwaegggitg

tcst prssgram, gewwce cenduskeegg ft"cgeegT eegts twkgXee ptgggegieeakfig, ljeeg gmaseel gkkggg gts geexie$

w""Sd termptgksst key May Seqg wtth g seets sscr fewew,idi gsgxdi Ckime ptinssuldi givee ee dwte

eemaifi by ltrvhi$la tigerxe ainecir kgggg wial ljg twgkgd, getsimbeiy in i9gS, gzggci eemae to

obeyixtg es CTgeT gfteer thec tigzae.

ii clsAc-2, pge, 2$2-ng,
i3 Netw1 gergblee Amace $#}ee{ k, "Reeegmabeg ycvay kwaeniby" C}g#ge (imesffzzk}{ee' Eg, 1{}g}S>

laj Xn the gvewt, it aeerminE$E}{g gegtsua IS}9g, wlgk g ass!gts,
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Tkgee scigegg ggstasggsg gewaljggma, if}erkgp$ Eg gkagge repaf}{gxagigg bey thee ptwtgsegecxecptg gef thec eckieeees}ee

digessmaeee gkggkk}ggslwtgege $kk ZzzkgkgegiS fogtwetXy sss thee 3g-ggaecggfgtw XJIN' geeegsstigtigeg

econfgmekee en Ki$agggwnEtw}ene gkkgtas gg CTRT ghcuXsi psmeiz wwfug geasXeeg2ge exgeEc}gieept

(geNsts). enveema thaseegh s}st{#ecgeas gewagggggg' expXgeggveeg3 mey digglfer gasxggitwg'g#begy beee wai]ggggxy

eexgeksggvege (ige geg}#gggeqg to bevec ge ageRfts figegeg*gg imsissec, $ge g aeew wttEassxk asgegmgeegitg, ger to be

$krgee Sge swSthgeend bigk Seegggg}{yxgsgkBgecg gscRel gegeeegfsgggeege tw ee begeebogg>, thec paipt gg gkigggt gtkck

ekeexgept tw"uld gasg be EgE}eefuX miggew ptxpleeiveeg. A smaesXgew-weeffggegeee gee <g}stdi E}gbffhep$

rwy gessge-fi"gRgeew' gwteeg) wtXg eegeg eegggegee genc eegi*ee gewwtg sgkkstgggS tw#ffaau wtth ite

gS{sgign eefffk:bgeg$; axgd Sf etg ma nwtth imagtwtwe geNE deggge mek g geasgrewg wggz

paeveept thge eschieevegxxecne gef g gggsg}gtigeggfuX ¢'ffreXigT,

dn thee "theex twajg, if thee gggge: g$ ptmpgy tw Egsseegg maewts te geeeggfeaaj eeitffSz:iteneewt

fusiv i, inditk{;agdi bey kgiteer beggmass #ge gegiteegexEss uag, thgme ecggxg beth be Esgj}ajeema emci

ace#gnmec}gptggest{g. TEgee kecggg ffeqwtxaggS by g moma ge{sninggger ptggggg eegwaEgg}{sgegg$ Sge thag eegeeescgry

esf gboast esgee twfi gef ew g}{gg E}g2cogeci, se em g¢ge g}e2ist esxptgegggggg ecvgvy een eeecg}tsgectg twewutd

xtee{g tc} givec tcge eetw geff as eq"avesEaggmg. 'rkker XJ$ vkseseegdi metway gept eeuag ghi$ gg &

forbickgen teptssggggeggg･ exgehegiesm" evvesge th#esgla ig ig X#,C}{}{} ggmas as if}{]bwyeembg gitgg fisgeg#ge

eexplgegggegm$ thgs swiag $geeg'gy k:}{z; k{gszfzg?gg asstew the ectwT. $ge ew eexgg:gxgesissge ige cgewgy tw

erciger in es ¢'XgilT foT gews fugeieege eextstgrg:y ffeegeegggee (wieeewwag &ay fiptgtwit $geggkg}g)geeewt) kgljitg

ptgca Ema ts if}dvmagggt, ffg)eeg{skpgee ecifutntanewt gkp{}vs gmgksksg, eeggd gegegspaffay ffRiggewitwyeegS,

Ag foy thee gethew kgg}ecpt g{) rervkigk if}ecg¢efug ptasksgsr eemphogSgeitg <ggig gmadigkissffx2gggy asgedieereeg}{}d)

wyeme p"t tw thee g2$tugecgs bevieeg gesegww ggmg thes 27-gag$s V$ gexg}pm-- eexcavestigege,

sttwwakgegg*as "f geig esgsct gg}g, esmatiasR gef umdigxgegged scg:3ptewsixg, cteq¥) fieigggxgst g}{$i#geciing,

sgxxd quel1ing mevifgy ge ewr ssEg tweXkg, ftgegess geff thue kgg{s g:}c}gRstfits thgg wgeeegd gepgey gge

preXifcmakigen dwge, Egedie{rk fifi ge geglvggskc}{i ggegerviggwar g yee&ss･ geg*, Vg$twr MgkajReev, hwt

of gkg R"$gigkgg wwAT'*M eenca*diecafg gXk}eeg thee $esvgeee ggedi kimRssxtg3Egxk ?NE geffet}gmx, i"Sss

tw, theey kkeqee ngeg gege#weege ege e}ee ecgeptgeggggcEga,i' $eigg, Mgkft}eeiggev gg ifagEee(maxgg k* kan {ggky tc}{$X

gef gggesttEfist gemegffgBgg.

eemagey may geeeecl itNEg Sas the figitg kgyrifffs, anci ge meT ptgevv i¥yggg gegeg geggggd gge eke wgy.

Fox Smaee, engermme mth$ggggig eexpt#geigekkg stxwars:}Saced by kggh-paffformggstee nckeets me

gegmag eegegege:}ggstk S# givmug amidig ut ecgegifkets hegga Mgg'ig{Eeeg thee twg g;gggk gpgz igzageasg

wgitg twgpageggljge foff twes eexegxgesti*ge stestc *geky @f thes ajbu#Egg}2kgege fii{}meee gS gscaaiksen yem $gges

beS of 7*% of esIX $if}gecgee tw IEZggffgk geg thg esgx2e. ffgeweevew, ny;ifec skeeki gegeg geeg#t eeseif ee

psecg}{gree foff ee diww th$g swSgg twgepast with gg}{}{g pmk}gkkStsty in getw eeff ffwiggieeggg esf yeeeffg;

gax3ci wtth ptmeXEg}r wagntwctg #f dwgee if}gstfrggggeg Sst g@,(}{}{lg yam. "1ifTfrgag ggkEg¢ggxgkkpgee pt{pagljee

wgeesaci Eee}>eem ts k}{} to gggn g ¢Cg'ge'[g:' gggggg g:itggg:gg auy ecxptgegegve steeexgy gt{3gww tw geegts fligeq)me

figgtwge, andi eny ang:(jieestgmgdi gegerrg2 fugkge* eeecgegey w[paeggg{;, ke"g Snckwadsg k geifsewtggon tge asgSl

k RiyeckZ-tgegisgeg$gegedi gmemesiasgent eewhgagas{}{? xege gema eeee yggggfEi ntftfi;ff thes ecTssT eewteeff'fii twso

foue, Rgyith ss wiesw gge kggegskecgeEsggggxedgeg gm#g aggeRy thee stgeetg gkgRes gegekgewgg gef geNgege, lvasg gggE}{)

iS eeThec Cinistcsss, diglesgeglaj$e} megzzkee3sRE; tVglgz gg en gfgzpamawt geptffe{;ige}se, E}eey diameeitg ssg am ggeRuegea

 gpm ighesulg nsst kindeer tke {gs$vee1gegegigkeestg gndi eegsgsli(#E$glgsgs asff g{}gemee gggeg geekst@k{pgy ffk}E` ffmecefug

  gees:rpaptfi}g. "g'kerefore i2 k#i{}i3kci be Egmorms if CYTEB"ff" gkes1sl k$$tg geNESg.f" (ktstskgeg, Mgseek 2g, l{}{;P{S).
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swybetheg wt hek;if thssy xRgSgm be esgwtee(g eeg wtth#"g e#mpff{)xutggag tkxgl E}{2(3wtty geeag ef

g CtwT,

swagg ts tw kee dieeee?

ssg¥yp$ggsi twet ¢asT esggsiS ssTmeT iewi My #wn beglief gg tk2ggS thgy V$ gggeci gekgggig whgaxXci

mpgdly ptgggegestec $ if'meT Xgg, wkugk xifiyoukd Xevggvec thegxa iit thee ygyshg7 2(}{BS with 2{}{}{}

maeXaggkg vvfggkgsedg eeggstg twgts$ci ofthsc "3See"' mxge $TpaRT g. ifXigg difgk2rcgece gstasgew

tm it agewa, geimeg thee "3See" ipt gm" XimSggktiewge "it wmbstggggEg, krzak xggthew #it thg gmwntw

of we$rkecacg ggxesunged on gwtgiggig degivgry vehielgg; thge US plggas to maggim eexrrxee geeO

totwk wesrineeciss igm wewking ccBitdistgefi, anci gmothiag gexigvemts ktggiss fftwgga hgvimg geven

mogeee, in gonma% thee ""2eoo'} geq)ffecEwnt thee twwi wewkgg4sgti;to- &edve andi wwffxve, ggfggeegte

geZus $acst$gel-- wtth thst wwkeerk egg the eesgetrsslked {kxtd vetfiecd ggssig "f aseeaxget.

Tkie mber redugtievft ef 6C}OO vyewbegds geeect ge"t degeecxtct #ma an expmiesst in the empgit{jity

for diwwtlemensc thes fiasire masewiat im the wgth@E$slki theemaSveg emuki be ciesigeged

imevecgbiy foff eiviX use, devcleweed gitgsd mouttoredi uncggir thse eegng{mespt; the vveepane

co"kci be dstmiliwtzeeck evepm befoxhs kegeisag digggguegkzakeXe{S.

eegekeegeeceesk geeeggtapt`-WS ec$gegeg}wgegeasge,

hetesset ps"eetsdweg, eweeggie;ijg tsgggil esecgeasggtweeew maecdstw$l. gt ipt critiedXy Empamae to

accesugie foge alX thst vyeepsit asgggb!e meeegrial ige sveery ec"uagffy, geggxftgeasggffly in R"gsieg and

to brifig it uadex phygawi geff,{)tectigut amdi eeeetwes1.

Oste examgeXe gf the gs;gepa "f the ptwkelggrxk ig gtvau by geffajeet SAPPme, in egagkick the

VS esgrut wtth kugan to twy and tgrgmp{}rt ses thst Umiged $eeeeg gis}ggxg eS(}{) ag of

HEU. At thg $i2 B ggrecafg with Rregggiit fer the mafer "fSee twee ef ffEIV, thig vyguld

be RsyogFegx sk}g"t $14 M. ptse getss:ge}{:}ee gf me tmsteff, gf came, wggg the iffXedeqwats

3meXectien gffeged a]txig metwrieei, whi$h geuld have getwviggge{g thee figgikee cgre fow g}{)me

ZO-3e zzustlegss weepastg.

The VS itggpamen* of Ethergy hEgs rrge{guegtggdi $95 M boxxi thg (;S Congmgg to fugmd au

JPbegPC&A pXan on twhick espmment hgxgi bewgx xeeashed wtth geusgiee te mpgnde i}eccasxity esnd

acco"nsixtg gyms thgg covew gxkgege3 twx 7(}% gf &IX thee lo{;essigen$ in thg former Sevvigg

Vgxi"m svvhgsrgB wapag}g-wagigrble ptwatenSum end ewV gitge kg){sested, beut thevse geegwtgy aud

aecezgflting mpgreegSeg wou;d stst be cogxxpteetsel unrk1 thes ystEgff 2oo2, Fundag ge & leveX

esf $gSe M pasc yew sifvasXrk mat xEissife xggsgd ffed"edon in thes{3 higkeeptg pstgrity

ptegifexmegigegm rigks.

Bug it ¥youid be g(}D{g to have "therr metiong le{}king ssg then}Egelveg and tbeix meighborg

(and helping with the stwte@ ef thee foxexxew ${)vgeit Uwievm) tg incmagg$es thec internati"zzgeg

smastutdg fosc eeeugegty ited g"c"x$scstng gef wcapama-wable acesgerialg war"rksfiwtse, ige vigw

"f the E}erigma gegeglifengtitw xi$us tkesa theese if}(}gee, T" thg exeegeS thkt the$}s gtwtwde gue

pmgg equivelewt to thgeI}g foff regwicging gmsge$ to zzusekwr weepaitg, they shgeuld be bgxpzzghg

to tkmet XeveX.

V-1 -13



k ewgmpgig?Eigges$g"es2ge gewegiemerk tw esgeesgyew ssggegesiagss}gge lhig ewwici twv"Xvee ptasg getuY Rza$$ies,

beut gegg}{g{;igeggy etggteg gkmowagh whigk figgige maigptgg mighg maveg, ineksrking infcrgmsLti"st

$ingstgmg, thee g(Sg?metifigmetigean andi gggger}ctwggipmg of ewggyggs angeff$, the taptRg ef lasyv

enfomegg}ent gxxgts anot thee prssvSgi"st ssf eeagptff}gg$g:;gmg gitstd thee eeggEkbegSgbog "f comm"geigutiftst

gimgszg, gggi wecgg ggsg twgegic)ved deetg3c:stgest Estkct esthew eeagutgegstleeg gg k}{pffgetw,

aijiggecregg$tw $fimptsasts ew eeggecgee gg7ewmeetxgep gs hEitg kxezz psag}{pg}{sdi ggxgge ebe MPC&A

be gssg$gegenstptwt by witial biEgeeegeeg gfidi latw immetsgewa1 eexekwastge iff infomatitsst,

vigtw to stemegee kmd germctigege gites, gg*}d ggmiXggff gyzaws for eegeggbigsking g}gss me gggetw"g

esvex figgg!e meeesied. ]S!xaftditiesneX 1eegisteees"ss andi fux!{ggitg ig xtas tw thee US, ut gmilgsg'

xxtegigigmeg im RusgSee,

esetggtsgggeme¥eetwee ofusee ,eesg, ths US ecewgegg kNgg ixx!paE}gegS en thec Adwastgeggbost

thee ffequigeigy}c}srt Sgs gewwe gkgeci eggewagasS wiXh Reeggg to enci thge pffwhsgeeesgm ssf vvgiEgpaxt

ptutgefiiwn, whaeh st{}scimwagfi; esg makgre theeg wiee gejrevicte cogmexwtty hgeggS, Tkxe Euacts:ig

wtX} pteeeed kp be gempwidieedi with ewk alseejeegtivee, ciwaljSst fuel, gg thg coet esf s{)mee $gee

xstillinxt,

nvesgy espmst Neeitheege in thst US ptew ige R"ggha gme theeee astivwierg if}x,{}cgndzag gt ghe

ym Shat wesuldi 1ir}e wmasegS ljy ghss "asgstgge ewxd pxececzat ESangeg" pafi}edi by thecse eex$eegss

seifeeespan-uegekkg ffmaeexiwi$, la both g}gitsi"xtg it sRyeza1ci be ngsstkX te hssve g sskuXti-yeeEgx high

ptgrtty pge{}gem xc} SgggpteemenS thee gegepm to kum W-kts in ffeegtoTE; ef ewtgimg typst,

igg}ci tdy viwify Eeig (pmepg ewwty ${;mp im ige Rusetge> ,vmyith high-Xgvel fiesiosu pg"daset

iwg}stept･

keeec@g#RsKgeasdjgeeeeegege.

boge ecec¢kgag eggp wgek gkee fftwes gesseses by gesxgeggeg mpeeopgees essgggigggegggg esegsl sset¥¥pesgegmeg

gekogfpmeg$gs

X. Jeegpgggx $ingeasXci caffxgiciecif vc}gy $esxigegegly beak agg ewx exteergy xag:E}{)gxc{} enci as a fiptftncigl

   inveeserrsaeee thec swagwtggsigege "f 7ee togkg gf Ruegiau XEX.J, to kge{: baextded ci"wr}

   immcygSiEualy to 2(}fi,6 XJ23S endi eegtheege tw k}ec gkigepm kg ptesstkt ew to bg deliveifeed oxt g

   £ssneegacetgal b&gEiig ee 2-5% V23s.

2. IffkgvageesS efure and buveptgfferaeme gst ixgagexrwg}{g MPcaA wartwre theeee exst{;$$ sgveepan

   matgrikEg eme be{}e{}tmg gvedsak$1ee geugggee and U$).

3. Regpasgxsibgec fms gitgxd netiasffag gasstin ggpt Cas ewsi Smppt gsutS fogggw mp theix

   {melyE}{pg af thg feewgbllgty ma eeptt #f bauaSag exeeegs weeggpage in $g M#X in thetst

   sg#asgsgrEg (CANDU gggkci Lwn) by pa*pa$atg ag thg Vptiged SMs$ gggRdv#ff te Ruesgg te

   gljtwtw esktheesc Mg kgggdew gwi$s gege}eeeti#gm ansi ggxfepmg, er fakestcetcdi M#X be1, for

   Qemmexeagk eeceeerrEgy pmwactigge. SeegKaee gggkrgirky fr"crn the G-'7 tw ethg}T s}{}"gftge i$ like!y

   to be measci, ggptgee theffg# sifyssutdi be gege uegeegvee tw ljwm thag W-pt tpteg$ gkkg}

   p{ygeeegvcgd cast "f fueg sgygpt Rstgg tm th$g ef ZEV fu#g eXegxieets.

iie{ffktgeseagggggi tw gegKgpewmsee rkgyg2gss.fitw,Egag eeeememe twee nvdeew pasgsg?gy eggeggytwf

X, EPxreege$vibe gwaci xxE}st gRg7gege£$geptate mggg}s}usg tn the ptuggevg3r engrEgy gygSem SK} geff"eeet
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Ag$TRACY
"' eeesgegegy wgftge#ee geffg@ Zasgee$ - gk@ wtgeeeeegeeg-g"ljeegea asff ･gkee N*ecgeekge

Wergajve

A#'y#ba$$eeew Riekares $eeitEer AM
geeerg"s"#aneen# Reegere$eftekSiyg geg Aas$trecigge eec egeg aggeggges NkSktge$

eesitveegeasge, Cagekyeygea ¢dywtgeg¥g$.$geen esee #kee eeEEififRgneeRg@ge eef paeeeg#esgy

Weeageen$

A nevv nuclear compact, forthe post Cold Warlglobalised world, woulct leact
to the development of the architecture of a nuclear weapoB free world

<NWFW).

Nuclear Weapon Free Zones <NWF2Z), already developed, are part$ ofthat
emerging architecture and are helping in the saie raanagement of a world of

nuclear weapogs.

NWF Z re$t on two central propositioRs:

-a world jn which nuciear weapons exist cannot be managed by nvclear
weapon states alone

-there is a raBge of nuclear/atomic is$ues which affect the lives of people,

the management of which caR be.rnade secure by co-operative action on a
geographic basis.

NWFZ can mitigate the harmful effects upon people of: the proliferation of
nuclear vveapons, Ruclear testiRg, disposal of radioactive vvaste, transit of

nuclear!atomic goods.

NWFZ have various characteristics ctepending upoB what can be Regotiated,
politically, in each geographic area forming a zone.

They can be and have been done vvith full respect for relevant international
lavv$, such as the Law of the Sea Convention.

The possession of nuclear weapons with range$ $panniRg mul{iple
geographic zone$ does not conferupon nuclear weapon states the right to
use orthreaten to use those weapons whereverthey choose.

Nuclear weapon state$ are lnvited to accede {o anct re$pect NWFZ Treaties.

NWFZ Treaties can be linkect to spreaci their security benefits acre$$ an
increasjng portion of the worlct, for example, a $outhern hernlsphere 'link j$

po$sible between the Treaties of Tlateloco, Rarotonga anct Pelindaba.
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eesgNTy-NxNwes AeeNwgk exQrwgegegewweces ewge w]me ceggeau Aecgeifxe xNpv#rrxxAg,

fftwUsce

                        JoaquiR Mereado
AgegeXk lg96 Manistry of Foreign Affairs, Mexico

Fessc pte ae Sge ee ggeeeite hcnes"ge ee# hgevpt buegezz istvge$ct "ge eestex

TesgestxifpmNgsteim Aftfi"&ts eeftstxgL$""x ass tin& geegegegm Aagpteesee xfietKgeeeee$igX

eegyv@zat$den edi treefgege tco tcites geggSeeScpt gf twesxsesee ykesgptdiiptg eeftee

xgggenen eegeeeinXStwheedi tsy ich$ Wscgegezy mpn tcitee Nesxtee"seeslax"esseeeigsespt cg

Nusglesesx ptptitpgft$ <NgeW} gptdi x*:g gegegessweeas¢aveeg, geusx$ptge eeines ggvgsw

&waaj ggiggstgeAopn asecxtseecee#pteces hfald izz Ngept Vas$k £scgera Z7 Agexgk eege kl

Mgey X99S, X7e #g ethag g9g giggdegee gegtftc$gg bees eeste NgeT iggxagg ite

eeeg$kes ptste Wgesptey rkptdigfigrt$eeeexif,

gftista@ etchax mausXiggkgeajesrves'X igsc&kecgeggesit, kgtstw Xggeee wvesee beiw-aNe$Avwtst esee

k ℃gggxxx "si XSraSitgQ slugegeesmzz. opM$ muesZeegsejuw@eegeesxt gsegeeeeg eegfikesg

tsge mesxg stsge ct"xesetsptxt gptegesxtsitee ggeesm igts@ vgeey es"tcggeit, ts"ig ekg

esigeegeeg ese pttssgts eextg rex$gsey twgg pagmeees aimgagteect espt & geagsegptdi esS

2g yagesg$, esg ee geeegptge esg tceegigSfies gee.eeegegeek&g wStcin gegestiesdigee

x#vSettw gggeS@xeegezaeeg ixec igng"ree tinestc eh@ ptzzageeesxvaee@&geewpt Ssegtcespt

wgewakes etggeesxin, kxg#sex eekgy twes"afi esesesggeee ge geggsuesstxstig $eegeezag g$

necstdi"tsptXgitxemw#esgeesR gtcgtcstge. tuas gigiggekeedv geeeptesge"ekes&stdewag$geesk

gagestc&pt XQ sctses xxgegetcy, eingey wgegeee gestffesxgpt ixtcscgesggst eesptgeeese&ee$esfi

ts aeeveeXcep xtes"Xee$g gptgxgy @rtct gesugx@gg tft geuastseegsc dig@gscraigm&st℃,

ig$ ;gn$ esgm est$y trgptcawaptgeeefi ft"ecg@gsc wgkgectng.

A gesvaesue ccxtfieexeetieeag ke" sTitwese geeeeexy sisw@ yeegexge wesge xzzcQergegscegsee6

ieeee# gkpa Tge@ptky, eqg eceekk espa es esesptffeeeeesstcig ice daje*"ge "si aig$

egQgeecg4g$tcasgpt Z$ ygeeegege gfcgex seeg xftscxy gniges gesseecg (gtftsieS& X,

peescesgxaph a),

Wstee tw&g"ke$ estsigstg"eees igtc einag gggg Keswgigts esscpt gegtcgestgesert

ggstXeeg&zzees, hQwgvgtt, gesem Ssteefigigeeeegmt wSitin ehes xea$eptg ffesff

eegigeste$$gehSng gg, A yesagg essiggg igkee $Qptggegeggeevee, gmraee eesfiesl"giaft$

eeefieeeesensfig agg &mpgeegeeesfiec& ces trtx@ Tg@esscy tsgfl ta$ etwgwpt, ge ff&y,

igwes za"qaiggg-eegesgerkrt $℃atenge (ecstan& eeRa tcines Rusiggign ge@dixifg℃Sest)
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蕊蟻爲ユ畠総野　　蟄爲剛結網戸　　セ鶴　　賢置畠》博覧亀　　画惣翻　　め騒憲面繋　　認贔畠1亀　　騨工宅魅　　畠暫騒

u醜疇蟹》爲》よ為鷹1島欝　嶺馳δ　㊧◎惣既懸愚野　慰謝蟹融轟蟹　幽幽躍　ぬ鯉薩馳　贔鰹爆撃藍興銀　恕鱒，寵爵勉　⑳灘襲ン

工践　竜熟鰹　門鑑麗鶴濫　毬爾霞聰f㈱跳豊　群薄亀爵鼠蹴盤囑騒よ翼　畠蟄轡冨⑳穿豊蠣　贔葛　鷲論露　窟日曜箏セ

露量畠｛認轟ユ　　簸箆幽門ま。麗　　鯛奮　　宅翫騒　　㊧臨監野鶴愚蕊　　晶露騒騒鳳b訟ぎ　　蝿軽v⑪覧麟a　　牝◎

畠毫露麟欝轟轟織鰹爵藍，　塾脇門　盤工鷺⑬　i箆　豊齢瞳　轟§溜盟騒禽畦　齢璽　撃窟蕊晶爵畠撃暴馨鯵　醸黙轟

隠塾3盤豊嘲ユ腎愚露　　馨6卸　職の致弱蟄r⑪皇i壷毫欝愚驚寒⑪雛　　⑪ま　唾壷盛禽畠簿　騨騒鶴浮幽甑豊　　贔鰍置

甑協《謬1饒轟響　鶴竃鰯饒警踏歴照動矯電．

囎h亀　嶺巌亀雛騒跳嬬y　Q蟹　輔描　織曲爲賜墾竃翻雛爵騒奮麟謡鯵舗　露y鶴七幽照　d邸糠矯娯騒　oぬ

霧㌢霧驚艦漁愚魁島鶴　　鶴爵《塾　撃響◎磐置愚騒鱈エv臨　露£奮orし麟　　宅の　　器麟虚顎馨醗　　なh罎　論墜心よ薩臨野
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　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　穐

學慧醜繭藍＆工醤　鶴艦　魁蝕贔w⑪歪工己　工鱒》幽且’　w島七恥　巌　v孟麟騨電。融1塩鯖訟踊臨セ恵篇窟肇無翰織，

ユ智i露繍齢鶴u野8豊。置翁轟1弱蛭翫飾秘彊1爵臨ズ轟1餐麟冨縄轟鳳曇醜鑑墨漁豊｝鵬暴論麹驚蟄轟戯＝，

w総馨脆　1t　1黎　oぬvlo“畠　宅熱＆駐　『血繕鶴畠慧暫醜　壁◎　観感盧葱翻醸騒　訟鷺　¢屡籍践像驚　b騒

P◎臨宅蜜¢轟騒｛謡．

騨魏曲轟轟境¢ユ鴇麟鼠の議心望融¢㌘盈轡』し蔦三騒凝曲魯冨涌脇鶴駕幽酋鵡翻騰医｛輩愚暫騒鴫篇嶺奪轟黙よ㌢

饒　漁融畠劇盈望臨　慮頼癬嶺欝電鼠鰍葡　蟹｝鏡川殿田鯵鰹生乳画蟹鶴響細川畠《魏げ　塾出山，　駄ぬQΨ聰　開口義、　魯雛

鼠騒騒盤塾喧島塩工鼠二三麟瓢望⑪麟黙δ亀齢騒跳魑爲塾嶺五一墨冨瞭露翌晒蝋愚鶴川“畿野鼠欝禽t露蜜9P

宅⑬w趣鷲壺懸　艶論愚　駐＆勉農1　羅玉鼠照慮鱈曇鯉1禽笠　爲露　聖蔦畠翻騒　聖臨讐蟹鼠齢ユ愚　騨騒＆瀞。鏡郵、

義七　七翫自　夢蕊躍も　鷲舐1恵畠雌　出勤t畿⑪ぬ贔匪　鵡盤黙劇窯塁急　轟観騒騒隅わユ￥，　鱒一献議傷観　ζΣζ1繍

馨節亀裂憶嬢璽臨a麟蟄蕊禽爵1魍疑の罰£矯補翼麓艶艶論判鳶鶴齢馨魯蟄醤離鵜騒9鳳P工麟罐颯愚慮就出

w争闘　観鰹翻臨心　　肇⑪　鶴鶴亀総別1誕璽h、　爵髄　婁　撃暫豊鰯欝画鵬撃　ね畠露1邸，　薦鶴　馨砲　蕊◎ζ1

啓⑳懸鼠豊聖総愚　㊨馳筑恩豊ユ畠観望　自営臨繭野納愚禰鼠駆電　竃鵜　甚課浄毘臨囎騒黙鷺　凱鶴馨⑬竃旧観奄鼠㊨鶏鰹　o魅

畠　趨綱島寮叫齢y国画暖幽愛　摩塚幽窟虹・麟箪総州騒　馨就働・匁藝為騒　勤萄幽幽鼠　畠鼠蓋職茎馳鳥魅茜萄跳　爵蕾　矯鵬§蝋画臨習

w色豊田畠覧騒　同一豊馳ま齢　島　醜畠雲ユ敷細雨麟　鷺訟触出　鱒駿暫島㊧幽。　磐h塵　¢o齢¢工組鶴盈の隠　聯重　嬢

。囑鶏㌘　臨蕊昌魑ユ麗　畠轟塵昌　島晒縄　睡中＆照愚電蕊　壷厩幽　宅贔飛脚　轟馨　浮審㊤胤嶺奪ま黙留　璽　蟹駄｝睡臥よ

爵墜。留暫農撤徹醤　セ強回虫　罎◎u1ζ蚤．　盈mo熟蟹　⑪t賑薩野　野囑焼餅u謬麟畠．　む◎血肉鹸丈罰　露t鎗撃愚　警◎

騨屈強u§聲観　塾臨画　斡魅聴1駐鼠響亀紮白磁回顧，　騒整6蟄画論臨甑畠臨日嗣醜醗獣塾暫齢轟雛轟猛寮声曲畠重墨漉窟

⑪望　聡“鶴ユ銭験ぎ　w鵠総蟄◎瓢臨　＆齢礁　慧籠畠1蟄　罎騒1曳》騒瑳iド　》醤齢ま離1総鰹　麹覧d　欝馨虚犠ζ1愚

麗u爵1畠盈野　　蝕暫虚鐘馳魯1慶　　セ巴　　癬｛凶ま伽u剛　　旦鰹》巌鼠鰹，　　自酌　　愚麟　　蚕皇盟＆1ユ闇　　宅農

鵡δ貫露6匪誕盧観豊翻　罰蟹纏ユ薩島賢　直三鶴筥費照畠轍鹸蝕セ　慰践ぜξ鵬蟹醜宅同訓　離轟齢㊤＆購電孟《瓢　藍奮　＆鍛

鼠窟野禽亀瓢禽藍セ　宅鶯　罰蟄昌田鼠弛藍壁　旧姓醗　銀側畠．　蟄腎動山畠農驚ま爵馳　愚罰虚　撃翻盤鶴駐騒禽出燈齢㊤響

跳捻君よ盆魯欝　w四目愛⑪識閾，
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ee#ge-pgrgesgtcgegegljgege eend eTesT

                    FudanUniversiiyi MingquanZhus

                   Ckgtse$st Viee,ev efNascgeeeex Neee--geyaRifegekgiggg

      Chima'$ prtsteipled pesitiom tw; bee" con$i$seng en the gsgaie of pgaeveotitw of t]Iee gegedgfe:sasaon ssf

auciciiu" "mapaEks. amalely, ks fi}[}Iwigzz $heuldi be plwt uf th¢ proecss of eliuttsg $lg(tkk ueapaxE$,

contribotug to theis complete prohibitio" twougk (lestructiefi askct premeting tm"i!al pa&os aed

ffecurity, Thesefc}re. Chima has alway$ cortsSdered the isi"ie in a broasS ¢ontext of am$ catweX andi

tmems and mu gts palicy cozaespandmgty. Specifically, China's pelicy vyas ma mp af Skiree

P?ut$1 fiffsi, to be pm mucleax monepaii2atioa nucieax blftdkmall anrk fiIKlstar thrckts di ;gxgy $t2ms;

scgoud, not to edvecate, eftoourage and hcip gthes states to dewelop n{sclear weapaas; thirdly, te emFha$iee

the if}ecesg#ty of preweuting the proliferatiQsc of allciegx igveapoms.on a faig pmci reasombge kmsis. At the

same time, wi"i changing af rhe intematioiial socurity envirsnmeng rktis policy cEf Cim kras expaj:riou

a prceeress gf gradual detvel"pmctns Atug impfevament oR its sstme &spems.

      Accotding to ¢hina. "arstis control is means", andi oRly " achicving just aud nvt ym i$

thc goal". i']rh¢fc ft}rc. ,en th" i$su¢ Qf preven{ion of im necleaT proiiftiNwion, Chisla !l2gs fogghi agaixist

hegernonism and powey potitics ef major pawers, espaiany against theix pgliates ef muclexss

anGnepelizari"r}. naclear bgackmail and nuclctaT threats. I{ is tktese paIigies vvhigh gx{itvet sssteRsly

endat}gered peace, seegrity and s!abubty of the woT}d.

      Whea Chiua vvas develeping it$ Hec}eaf fotoc ikt}der aerdueaxs Qezzdlticgts for se!fL{gegk;nsst, tS}e

Soviet g<yvemaeat ii}formed Ctm of its muaial us}dema"ding reached with the Vnigect $zare$ in Augt!ssc

of 1962: (1) muclear-vreapen-stateg wllnid nssume the ebligatioR keS te mmfef za{acgeag' wnpams an{S

teclmical it!fbtmetien nee(led fof their produetion te non-Rirclear.iuveapa" states; (2) iion-mvaclear"vvmpg

states would assume the (}bligE}tien "ot to predllce mllcieax weapan$ afid 2a$}g fog thept glrc}igt ewcgeg"r-$wagegas

statats and imt to ae¢ept teclmiea] mbmation Beex}ed for their pr(xiatctiosl.(:hine$e goverrwsteRt gespama

in tlmee memgs, t!uxt the Soviet UnieR cot;ld assume any (Sbligation to ti:e UnitceS Sute$ {}ug sbould wt {ic

tbos oR behaSf ef China, which wo"ild be･ xegasdeCl as vielation g£ Ckiaa's sgvexeignty Eks}{g weuidi met be

tolerate{i by Chima in the last meme of thexii, Chillese g"venment cieclaxed uskequivcb{;2itgSy :"ChixE2g dgge't

aclmit absglutely thaS a ceiwiat egumtxy os cenaiKt ccra"srie$ hav¢ priyil¢g¢$ te mencrpely suwicarr faree im

thfi wofld and issue orders arbitrari!y to whs countries."li

      he Vnite{i State$. tha S(yyicl Vnio!i and the Vnited Kiiig(}Dm signed the nv oas July 25. g963.

Chine$e govemaent pglnted out sharp!y; "The key purpgse ofthis treaty is go malg¢ all ef the pcace-#lgving

collnnies wi£h ¢hina ineSmeded mnble te increese aheir defense-force by the partial ge"£lex test wn se that

the United States rm mak;e mabndied theats at}d blac}rmai1 against thexri ."ac(in AugusS XS, iza anptber

wtument it saidi "It i$ depestdeut cm whc}se bends thcy have becft pu{ inge ,whether nuglg:as stnjww ase
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k}scgigflesIEgl eg rke ww, x}{}g ,tivg8Se in the gemtsel "f igflpastalix uoanwie$ eeneci yes wwhi!e'in tg}s: cawtroa cxf

              ,socSEslSst eegsxawies"vaFs"ma ghesst dwwems $ve eEgre imd gkgas osg!gg'$ paliay ag that giEue Knras to utRaii}tgiik

the ptghas efgbose #}{x2ca-Sgwixig cewntne$ sg ctav¢lep ghetr ma geecXeay evci3g}oas. XS beXistve{g thtks necleew

w$(E$){}g}$ tw thfi;ir giasff} malsi ooxxinbutw te the bfgesi"sge of ituckeg xif}gxEopaXizgigieq ouga¢gg akr{ms and

guaIaug eeaastwg by maajor #mx?gs.

      ifsg} gvkc:gg afkAgg}E} dipt stpt I}{tsssas kasggca$r wwn$, it haE; gtilA g}whered gg thi$ patsqy affsd asgepasetS

tkss keegeggi#ptss agepsmsk gff tlva $iiparwrg eveif the Esgase ef astw$ conerof aftar it dweig]g){xg EgE; stuc]eas

zarmpas. einSgkik xeefusect to stgn ma in the 197es anrk k9gOs muy cut of the disgrimimatory mue gg

the &gegggy. in gasec gef 19g2. Knmg geop dm'6 Foffeigo Mmisteg, propesed stx fiandwstt$g gerkascip#eg

th{itg diwmeng sbeuld fofigw at the Seateed Special S;essinR ore Diwmepte "ffVptted Nastoax

RxRong wvljch is that any sSwtst tga$ sigtms lg kegif) the i}aboxkftk {$e£eiR$g cagkxubikty xtaulgd kg kthagastex$as}¢e

Df gts "imdependessce, $eweety as(i $f}(rurity",V

      wnge vEsitiRg Lagin Ame)fiea in the agkignit of if}gS tXie gefegkiief tsf Cim wt xegwagg aflgy: "Xg i$

SEuaggy fug sclgttafgethnsg Estb{g fog opg}a$itioan again${ ua"gctasr st}onegeolizi}tSoat gisict musleag ecectw}gik wa

Chia}g ewnf; eneecEfi:ajr weapams in very gimited nEas}}be si'.vi Xas $eptegnbex ef !9g6, Ng¥u Xtseq' wt Ctuma's

geeg'{:igo waRiigterr sEx3ci in gS}st ag1se VN Eicssgeas ef (}egeetw A$$s)twbiy: "2ediky eE}lks agesS･ agre{:ffif}ent$ ef

diwmeng twtwecit thec xx}ajox suiggear g)c}ueg$ $heulrk not kfisrm inteyests of othef oown{stes."ma 'XtX}c}ggh

ckes{: stkteggteftts v¥exe ns)g $" acuge gs those mecie by Chiww Eeader$ in･the X96e$, fwist tkey xefXecaed slec

sfiKEite pasitieg: stusle;{ar giiemepelizati"xs, tat}clutas fiiycats and rwcigftg bXagfi{mgst1 purf;tsed by g4rw st"¢1¢gs

enajor ff}(}zareg$ in tse ame gg the gerevenzion eg mnclaRx geffcrliffkrgaioit sheas}di be gesisled yc}iwbutely iAnrk

evew s{wwaefy gea$ vightw to gwtl"ge iss fofce ef fkgtiekiat defeme diee(}#(Sl bot cfgepces;isg &sggse$sEom amrk

magrgagptptg gmie#}ggEsSegmpe.

       gtaX ssuigEeaff tsymms fitre xkee sveflg}[)ms in cgggimots s;eam, hewtg capak)gEty #ggasas$ autien

axrd kiag abta &e {;fti}se very setmks gatassxepke gf "se(g. Merg"veg, the prblSferratson tf itncgeaK wnpagis

g!scifcage oftegi twgentff tm gi{Sl}mg andi Tegr-estag g)eace and $sability in umg {gegeee$. besabre, ewhike

elaiming img enck'ctw;atay kas its xi･ghts go ctevetep wtititasy fome for its matiogutzg･ESegegi$e. Chgt}esst

govemmeasS gxas Fasg thgwasrct its pa2iciy ctefinttely x}os so eRceirmge ang heige eehef countries iR tltsstir dioggtg

tes gewe}gege kgcSekg vveg}paas.

       wt$ gasgicy gme be mce{g beck £e the gxiAe whek CS}Sg};m utd atee ww its stedeas wapaas. C>ig

July 3R, g963, gas ghe staSea}ent g$$i3ed ovew $ign "f meT by the US, tke ${yivrieg$ EJniosu age(X the l.JK,

Chimes¢ g"vemaest{ diwigse{g kts kpasisy (wt the emec kiai}{1 #nd suggeeted that k){}th stue!eaf-we{ks}om

$ttsSe$ kghriS atgat--asggleasr-kwns><}rk- su}aes im the worrki (k sgaye pm1¢mnly "the cx}rr}pletg. tim"etgby caau Emad

rresekuge geerghihiston mudi twtien ef "uclefif weepams" o2} the bSkzex holkdi Fwtkemaeee, Eg gergE}ese{S stve

twane:s twhich sk"gld k}e gE}!g:egi bey thegik fi{st fox nthiptag thst gc?ag, istgavarking nog eg ¢xp"rt ak(g import

augSe{ier weapaits axid SscimicaX gma2¢rial$ ftee(ied for their pgcutugl3en in ably meEms, wu ezz eeg}#}es g6,
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IS}6t$, mameay exx tX}st day ehika- ma iss strsr gemaggeas te$g $t}ocessasy , Cptnesst g(svmxeeg crskinsieSsiKg

#his psliqy･

      Aft¢f gbe ptscengy bnv wa$ wtgned, Chisva ta{inpted it witseeg gpttwde ggema* it agesg mu

ao Erdliere So ik fuga g¢Ng twe, ptovstdegeess, Cggggig${; geskskes {lecEg}ge£g $mbKegy gept tw g#ass{g fow gk}ec･Eg#sekew

geg"imtiept ang g}eRp mo twgges in skts:;ig execree {o (sewteg) nnclear wwga$. in Ygwtgfisy of X9X}4. CggSgk( !sg

1'geg}iei" togdi $*me psifsoEss-in-ctwge gf New ivk pterees is Nervv Yfirk Cdy: "Wea rken"a $Eggeg}g}ee gs}{g

craceurage the ascgeg3f pgoEtif]iffatieffa, g}nrk dieas'a keSp pttw sgatEts em (imret"ge giiMstgeftx gwapag}$. We liavge koEgeg

thA$ befogee gnc wiIE $urely (lg gvar ditssy whck sbould bo d"ne in the insemasiogrd ixtstitwtioks im Sbe

fksgt;gtg3." ]iilspecaakXy in tw lage g9g{}s, in oppasitieit te th{}$e peeple sybo gkasS Gegmaly dima CkSxeig'$

                                                                        --                                                                  .posigi{ypt tw gbe gs;sa}e gef tsua pmEifesEibo& :ut akig{> for ･tmtemace of ssEibedy (sg' vglgig>ak$ g{:ggeems iffk

tbe Enjerl(X, Chimese govecmmest{ mbjeestecg gts aRgtwdist cFwg}g ma. Xss Ftmry gg k99{>. geesereige wwg

t}ian Qishcua rcs{ated Ckirka'fl FwuXicy rteg te stasid fef, ence;trtage andi kgee eacLgaged Est eg}e xeecgeer

pg"lifesfltigneg the (}eme Cenfefeftce en Prmnt. ik dec#asesg ua Ctm styeulci &zend ks mu

bo uteexxd thc 4t2} zaoview ()ondegenos cvf NIE"If' sgtiedlvaled in coming A"gu$t, EKIk S¢pterspter esag}9ks st

the 46th SesstoA of the mu Geuesal megr}bly he kKm[}Rxgteea:l shat Crkitg hE}{g {Ilgcgeed in getiacEgela {as

mbere te NPT. Nn Mfirdh of g992, Fereign 1iv!i{}S$tex C!ian submitt]sd the gmmc$stg of a£ce$$iou whca be

visi{ed ghe VK. He tenfiitvatbsZ Cim's parsgsgfi:asS paesopt ssog go sRIknd foff,estc;c}i#Iage, aud be etsgege{g igg

the nuciefty gerctifemn.X in May g99:5. af thst Sth <][}ittcrreace on she geeRstiew utkg Emexk;iee g£ wr,

Cim supa)ested tkc (Swhston go wtgptdi tl}ep treay inciefixaits;ty.

                  eckizzgise VEeew asfNeecSeeggr Tgessigeg pm$ CXgtggT

      Xg i$ iR a speeiat historic atkd igtse$matioual hackgy[sund t)taa( kiffia has dwec!opt anci owned a gew

ef nu"g¢ur vvc:apaus. Cl}iag l}as been e!xfkrgced tQ (ID this ouly afit¢g ir was pMt Raxk(gEix ssgscgeg}g` wtgeat$

repmetg!y by the Ruc!eag pauer$ and had tte ether aiter:natgve loret te ckg it for se1E:-dlefeam. 'waiegrc:ftsrre,

Cltinn hns adepfted k vcEry resuaiiisz:d &ttlttide iR･ tems boste gf purmbets anel $izee af emus1ew ts ffgs. iS Xk{ks

i"ade tke fi:rvvesS tests am"Rg th¢ five nuM leblr-i?ticapaR fi#ases. Cinima kides aliways oprw stuggeEgx mu me

andi hm mo intesttiest tojogn in ie.

      Ftt(Rhermore, CkiiiEa hfis always objccted te the patssty ef atreel{er mats gx}{# ewer ww iag'

se£iurity est the mucieagr thrcats agaixtst etheff c"uatries. ks swglegr 'eveftpan$ heve tw! thgegtema

meeEx)a#enal ue altd amty. Attwee al!, thgsi3it be se[iR very clektky fa"m its g$(sgi{:y of "eegaSivec

seg tu'ity umce" and "pasitive secgigity mmec".

       Fscom the firsg day it gained ngegetks wnpegis, Ckina giEis selermgy tindgwtigept xkas# gK} kp{; ig}{te iket

te use zauclear weapons kitE any ;ExtRe andiR gmy ¢irctituswg sts; and uamadiitsesigaggy tsos to me gx ww se

u$e paseleas se¥eepaEi$ ggeS;k$it "essutus¢lear-wctltspck seates oge wwcle2ig"pamaIx}n-frec) usnes. mas ggg}ceEg{ggtggexuag
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pr･ owisieTa of"keggtwe segvgity a$si}rm}ce" te 3M "on-emuclear･-wwxt $ta{es infls beam twigexaSed gcgaist e;gRdi

again aftems.xi

       At tkuc $affrite ime, in the optggai wakentems, C'tu'xiese gcsvetumeRt ustderilcbek to pi{wide i}ege

muctew-wwit statcs rewith "grosltive sec"rgty amcrcva. NenneEy, vyT}e" axly xteza-xiuclegitr-swg $tate is

maked wtth auci¢muL mapofiks, Cim ･evill st!whe zvaSgom$ in the Sseonty ¢s,astt il of UN se tw it cewk tiikge

ut!eqatfkrut ratam to assist the wtanized coutitsy agici apply amctions kgeiii$t ske aggr£sssx ww&g y. aii

       im ati(lition tw thes{: eegetivc a"di p(}siSSve $ecuxity amces me･ro n(}B-itsiscEeaf-weggecza staSxxts,

Ctm S}as aiskezz os ta the c;omext of effective nlic!eas difnmaxneng as a gcmaX axtaS bes swiven for its

e}£hiewemertg. esfmaially ptpce X992.XM ean ondwK S. g993, aftex Chig}a mi¢ amgkleg lsndesgreua

asgggew aggg, Chistc:sg ggvunutt gSecXEwwg fugmally in a stE}tement: "Cimcax} mbscmark elkig sineeeag:

wi$gee$ of vaptotsrs most-atmeleasr-wmgx}it siggfis ees stegezignc agi{S paitciede meT ec an why {tsst agtsg

eegas ig g}{}sitiveSy segisibSe. Ttt£stefbfe, Chima s{3ppart$ igs ncagetiations and ¢onciugiees grid willl

pag-tieEpatg in the pffeee$$i utvegy, ftry osmmefi effbrts niyith ether ¢ouRtries, tiinking its es{)fgs; for its

conclusigm in k99fi 3t EstE gt" "wreit on is yeashed azzci･put i･nto force, Chiua will abide by the treeity

                                  'anci gots'e meke xxE}cXear test$ any moge."rwOas November X9, 1993, with attext{kmca ef im Zkiteng

Caiina's itgx}bas$gder agxi sesticr exg)ert oa di$ai3naineng. the UN First Cemmittec approveci ixnifategatly a

decision mnde by (Ilt novaC gyrfi ienec on Diwmxiame"t that it will nggotiate a CTBT v¥hich is "corcplete.

global grmd vesrijfi3k}le".XV

       $iemc}{: the segetiatioR begx}gi in eesgly X99aj. Chiftgl kyss aggveiy andi seriously .pmcipageci iA St so

$kaS () !nyBT can imR rea£hed in 1996 at !ate$$. Kt kas empresse{l its pleastkse for the quick psegresg tke

stegBtiaenok wade atut proExtse{g agatst an{i agat" to stop }g$ te$ts ef･stu¢}eaf vyc}apams as sogn Egfi msT i$

geut Ente force,

       Xt is tknciee$lafficiable stkaa Chitw has genid muck aStemiezz to -ehe quality ef meT. A"c{}mhg ta

rsrghag vvks said by Antoasstt}ciog Shts Zulkang at the 50th SessEgn oe the W)- (}eg}eral Asseembly andi tgEe tw

gegsst Cotnmima geefipeeljtaineely oit (]}cs6k>er i7 ai;!a C)ggobee 26. i995, it $hcra!d:

       "`be gygifeetive ixxSg:finigegy";

       g G`gikffganftee the eqtEa} fo{)tgng fog evegy sigxkdetegy go tlae Trww Emd be ben{ifietal to ixxxivessgk!

geecieipmien of cmacla cousttg3f";

       pt "k}iwe gleGs-gnt extent gf pfehibiti"n. eQmpietely bamimg any tests of nuelex reyeapans, tw

gieg hastwi･i}g peac>efug nueieax explosion ftnd limitifig pm¢dw1 use ef suueieaf' efiergy";

       e "kEAve gfgeg:ave,ju$g andi reasenable veri{licastefi rneckiatiisR}", and t`ases skxff natiowi gecknical

moks iutte in!emaertaa verificfgiiefi regisRe, ovest le$s xepltsge intematiomi verifEcaSiolt megime with

rlg}gog}g}g ge{;kulgGaX wam$";

       ig "be reegke{# gs soozz ks I}{}ssibie agi£k gat }996 at laiest".
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      As for the eEffecagve,ju$t and xeasout1¢ verificatien mmhanisfu. Chng rcgpads ie as "a!x g$$qsst (Mf

tmpagegvtst pwhk£tple Telaecsl xo eqizal intggests arrdI rights amoRg all the signatorie$ to fhe Tteatil. e$ps cittl!y

XM:tvvcs:R dewelopimg coksanies and {2evedcEi)c(S wwtties technically", mi

      New t!ke Cimiewg Couferencs ell Dimoefit lhas made istsipamet prQgre$s in the xkeg"siaten uf

CrrBT in spise of oomtistueus eccistexec{} af soma anereas. We kkesve teasoms t" Ere opimstic go tibe

pwwt ofits final coacleisiog befere tlie eRd of19es. aner this treEgCy is pas into fome slxregy g:Xkig}2s wiP

step its tesrtfg ef necSear meapans.

      imfore, any Roas-nueleagrigwapoR $lag¢ whieh u"(serstands Cim's IK)Eqy vesy Ngve{l kas gee

cause te rwextry mer Chixsn's stuclear tests; vvhick am very limited in llumbers, Xa Swt Cim's gpa3siti"n as

sl}rwed alx}ve gen patly pmectpte theix secutity.

         Megggesgees koge Sggessgthenfing Nee¢geax Nept-lgeerftptffeme#iQas Raggwte

     As said tubgve, gn Chima's view, nest-pxolSfexatien is Rgt ti}e goal itseif eniy siging aiirk

extex}{asng the wr is txet enougii. in order te maake th¢ mankigdi ultimktely te get sld "f threats of the

"uGgg}ar vvax aed brifig about a werldi ftee frem nrc1ctaf weapans, it shouldi be u$ecl eeQperatively with

pthex xr}eEwwre$. Tkey sh"aldi make "p an iniegratexS g!id inter-related nuclear disaxxmmkg prms. Bmh

nucleai,-yveeqroR ssates astd zz(m-nuclear-weapaR states kave their rights to participate in the prc}Ggas. Oazeg

measgres inciude:

      $gER a N(begeiergS-ev$e TE'egty bs Nesotetser.Weapege $tmte& All nuel¢ax-weapast stages skould

cleelare umnditigmily ant te u$e auolou wcapems against each etliet auS im]tuadiasely begiga

negptiatiefis te this efik ct 'ifkicy should also p}edtge net te us¢ or threaEefi to ixse stac}eas weag)grg$ agatusS

mak-nu¢Ec:ar-Rnveapan states flnd nucleaf-sNenpoR-free zones. Aecording to oragi QiskeEk, to pTvmisg net to

use Ruclear weapan$ i$ essptcially impartnn{, "becausst it will xhog ealy make tests. eevelepm£ng

prodllctien and dftplcyment of nucleaf wmpans sensele$s anri ceatribete ke the p2eee{ $s of Rgcieag

dis{rmament, bnt will pfomsota intematieix{xl peacc and $ccusity. if the goaX of eginpkfiue guroinibitg"ra as

therrellgh dmm(stieR of nugSeas eveapems is get yet atgaimbEe tervipararily, i{ is abedutely pactscabge and

$henid be {koug as segre a$ Ix,s$ible for airclear-vvttapan states {o Teaoh an agmemeng npt t" tisi3 itncleag

wcfipms first against aack ckt}]alr and stot to lls£ thIrclear vveapans agaiast nen-n"cieas-weapaut $Sates gnd

nUCIeas:;,agveapafi-free zc}nes .'"C"U

      Centbeae a gtthekby eta C'ec$ ssa kttev #kan X996. IR eTder to guarangee thze ･feER$ibility {}f fthis

trcaty, it is ncc£$$ary to sstup a snict, etifective atxijust intemakoma} vexKicati6fi mechenisrn.

      twcosuaotc eetse;eege diisaanamaeig&

      Fit$S. th¢ majer mueleas' pamers shollld implerae"t existing nuc!eaf di$at"teratnent treaties as

f-lae(gule(S tsxid fi}gthes stibstaastially rec!uce theit nveSeat vvmpii stackpiles;
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      S¢een<S, axts ingesmabouaX cemventina batining preduG$iou offi$sile ff"ftteria]s fof ftcaote{iff wnpag}s

skkougdi be itegetigged gxidi concluded;

      :asrdi an igitermienal convemtion prohibitiftg alE axgleiur sgeyeapaii6 $homl{S be $Egne(g, wl}eseiby

al1 stwieaff-wapest $tatos 1!sNgertake to ooxgpleely dc}s{rng; eecisSgag stecl{s of itwhe}as Ewaivasx$ usuder

effectwe imtexntiond supegvi$ien.X"i"

      ffreggioefitEitt¢mawitwal ¢eg)pag･ggeseee tw gemu ee$e$ e}ff EkasegeEgg" eeeagy eeThEite gewweegEgsg ebe

pffvbgEferatEg)it ef ptesesajmer wgyag}ifns bltsdi geeegljMg forw$gtrk asvaglew digEggee$gggeerk Nem-itikc]e$g`weapee

sates. ess}eciaMy thgse tilevel"ping ceunwies, kxas sights te get the teck!nology tsud assistw£ on gwawhg

is }es og maQ!cma e"ergy to retsdeg ffgyvica to theSg e¢enemie develepxstentms (in SepeexxRker X9. i994, ji:Nag

Xig}qmn, tbe kdw of Cktuese delegatieq tvaid te the 3gth smssiesu ef wn thak pwwntiox] gf the

pxolXikprE}bon gf zzuslfnr vveftIwtnig andi proxK}otiept of p#aeedil !kses of mtsctear eneffgy $ugbgelaastems and

oomaplemaents eagh etXier. Beth of thexn proszaote each etheg as ue!l as influezzee eggh cwher. B!ie, thagr caas

g}et geplace ee$eh Qther. '!'he lawhl xights axid claims "f rmsA member stfites, e$p!e¢ially tw stweloptng

{x)ik"des fbr peacwhsl llse$ ef mgSexue ekes{xy cka mog been ignered in pxewe"ting the gexniiferntSgpt tsf

Mre£}etu' weapams .xt

      k is net (giffietdl to undefssaBd' wiiy Chima egnpha$kzt snich axe integraged mb intam:ZaSt:tit itts£le$ix

ed$anmaent pg"cftss.

      Out {he ofke imd, it is iR cx)nfomity with Chifia's G[busdmenut pastbo" "ri zzscletes as'm$ comtre{

and disafni!tment, k alvvgys claims tkag enly corapiete prohibitioll acd thsrough rkemtiofi of zaus!ea#

weapams can sld the msuikind ef sliadcrw ef a!zelear ignjars. As the fust st{3p in rke difec{ieeq Ronfipt-twt:

palic3r simki be adep{ed by al1 nllclear-vv mpoll .state$.

      dn tke (mber hattd. its in oombmity wtth Ckinft's aStitude$ tcmagd ctithgr e(rve!agelag couatxies.

Tk}cec ceuriniiss alvyayg eomplais! that xtllclear-vveape]i wtges ksggve not cut aswn theiy zagci(#EMr we21paM

stcrcikpilcs and pgwicied axen-stuclex-wezipQn states with ashstanee in p{ acefug uses Qf Rustear eAeggy as

prgxxtiseclby NPT.

      if al1 cEf these measuies cttv be used cgegrcrativaly agd insegra{edly, ikg{ oaly caxx the exisustg

nnciear nog--pro!iferagon xegime be stseugtheme{l, but tlve tsue goal af nuclegr arms conSgx)1, mmely,

a:hicving thcju$s andi pt:rsisten& peace for the wogidi wi11 k}e pyogketedi very effectively.

i See gkee wwh by Chiutese Fowigm Minisser IEm Qmbem in the iKSth Sessign ef Xl}e UN g[}£gletag
Assembly, iB ?eeple'sPaily(A ee es va'). $eptember26, l99l, p. 7.
" Xie Yixiamu A Diplomatic HisteTy of Ckinse ( ii, pa eF 3Z Stt ), Heum Pecple's Publishng Heiisrc,

lggg, p. 3eo.
hi"

 idem. rmp. 3el.3e2.
i
v dexts, p. 302,
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