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〈基調講演〉
　「核軍縮の歴史と未来」

〈パネル討論〉
議　長
パネリスト
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〈セッション2＞原子力発電とプルトニウム

〈基調講演〉
　「プルトニウムと文明」

〈パネル討論〉
議　長
パネリスト

秋　元　勇　巳
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〈セッション3＞科学技術教育と日本の将来

〈基調講演〉
　「科学技術教育の現状と課題」 福　井　謙 Ill－1
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〈パネル討論〉

議長
パネリスト

〈広島市民と語る夕べ〉ヒ0シマの意味と役割

〈ノマネノレ討論〉

座長
パネリスト

〈セッション4＞アジアの原子力開発と日本の役割

〈基調講演〉
　「国際貢献におけるわが国の役割とこれまでの実績」

〈パネル討論〉

　議長
パネリスト

〈セッシ∋ン5＞放射線の影響一研究成果と今後の課題

〈基調講演〉
　「放射線影響評価一広島、 長崎の調査結果より」

〈パネル討論〉

議長
パネリスト

〈広島アピール〉
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第27回原産年次大会総括プログラム

平成6年4月13日（水）～15日（金）

於広島国際会議場フェニックスホール

第1日 第2日 第3日
4月13日（水） 4月14日（木） 4月15日（金）

開会セッション セッション2 セッション4
午 （9：00～12：40） （9：00～12：00） （9：00～12：00）

年次大会準備委員長挨拶 「原子力発電とプルト 「アジアの原子力開発

原産会長所信表明 ニウム」 と日本の役割」

原子力委員長所感

前 広島県知事挨拶

〈特別購演〉 〔パネル討論〕 〔パネル討論〕

〈招待講演〉

午餐会
（12：10～14：20） （昼休み）

通商産業大臣所感

於広島全日空ホテル

（昼休み）
鱒鼎囎轍”柵幅一輔膳“篇艦鱒櫨一一曽一一一一聯鱒欄鱒

原子力及び広島関係

映画上映

（13：00～14：00）

セッション5

セッション1 セッション3 （14：00～17：00）

午 （14二30～17二30） （14二45～17：15）

「放射線の影響一研究

「核兵器廃絶へ向けて一 「科学技術教育と日本 成果と今後の課題」

平和利用からのメッセージ」 の将来」

〔パネル討論〕

後 〔パネル討論〕 〔パネル討論〕 閉会挨拶一広島アピール
（17：0◎～17：15）

フェアウェル・パサイ

ウエルカム・レセプション 広島市民と語る夕べ （17：15～18：45）

（18：00～19：30） （17：30～19：30） 於広島国際会議場
於広島グランドホテル ヒロシマの意味と役割 ダリア

於広島国際会議場

ヒマワリ

一／一



　　　　　　　　　　第27回原産年次大会
　　　　　　　　　　　　　　　フ。ロ　ク“ラ　ム

　　　　　　　　基調テーマ「核兵器のない世界ヘー平和利用の役割」

　　　　　　　　　　平成6年4月13B（水）～15日（金）
　　　　　　　　　　於　広島国際会議場フェニックスホール
　　　　　　　　　　主催　　（社）日本原子力産業会議

※本大会は全セッションを通じて日英同時通訳を行います。

　　　　　　　　　　　　　　　　4月13日（フk）

開会セッション（9：0◎～12：40）
議長：多　田　公　熈　　　　　　中国電力（株〉社長

　大会準備委員長挨拶

　　　飯　島　宗　一　　　　　　年次大会準備委員長

　　　　　　　　　　　　　　　　広島大学名誉教授

　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．

　　　江田五月　　　原子力委員会委員長
　　　　　　　　　　　　　　　　国務大臣・科学技術庁長官

　広島県知事挨拶

　　　藤　田　雄　山　　　　　　広島県知事

く特別講演〉

　「世界の新しい夜明け」

　　　R．ローズ　　　　　　　　ピエーリッツア賞受賞作家（米国）

　　　　　　　　　　　　　　　　〈休　　　憩〉

議長：青　井　野　一　　　　　　　（株）東芝会長

く招待講演〉

　「原子力平和利用の推進と軍事利用の防止」

　　　H．ブリックス　　　　　　国際原子力機関（IAEA）事務局長

　ド普遍原理の応用による効果的な規制の達成」

　　　K．C．ロジャース　　　　米国原子力規制委員会（NRC）委員

　「ロシアにおける核軍縮と原子力の将来」

　　　V．N．　ミハイロフ　　　　ロシア原子力大臣

　　　　　　　　　　　　　　　　　　＿9＿



4月13日（水）

セッション1（14　3G～17：30）
核兵器廃絶へ向けて一平和利用からのメッセージ

　原子力はすでに世界の電力の17％を供給するなど、その平和利用において大きな発展

をみてきた。しかし、その一方で、核兵器の存在が平和利用のあらゆる側面において数々

の影響を及ぼし、原子力の健全な発展のための大きな阻害要因となっている。ここでは、

現存する核兵器をいかに縮小し、廃絶していくか、平和利用の技術が新たに核兵器の開発

につながらないためにさらに努力する点は何かなどについて、開会セッションの講演をも

踏まえながら討論する。また核兵器拡散防止に中心的役割を果たしてきた核不拡散条約

（NPT）の評価をもとに、1年後の延長会議に向けてのNPTのあり方と課題などにつ

いても討論し、包括的核実験禁止などたしかな核兵器廃絶への努力を求めつつ、21世紀

に向けて核兵器の存在の意味を問い、考える。

議長：中　馬　清　福 朝日新聞社論説主幹代理

〈基調講演〉

　「核軍縮の歴史と未来」

　　　今　井　隆　吉 〈社）日本原子力産業会議常任顧問

元軍縮会議日本政府代表出任命全権大使

〈パネル討論〉

　パネリスト

　　　イブ・ボワイエ

　　　崔　　　　栄

　　　」．W．　L．デイビリアス

　　　D．エルズバーグ

鴨　　　武　彦

庄　野　直　美

エコールポリテクニク戦略工学研究所次長（フランス）

慶南大学極東間題研究所上級研究員（韓国）

南アフリカ原子力公社総裁

マンハッタン・プロジェクトH〈核兵器廃絶推進グ斯プ）代表幹事

（米国）

東京大学教授

広島女学院大学名誉教授

〈参加者との討論〉

　注記：〈参加者との討論〉本大会では、内外の参加者とスピーカーの討論に時問を羨い

　　　　ています。以下の各セッションとも、来会のみなさんからの活発な質問・コメン

　　　　トをお願いします。

ウエルカム・レセプション（18　00～19：30）
於広島グランドホテル2階宴会場「孔雀」

一3一



4月14El（木）

セッション2（9　00～12：00）
原子力発電とプルトニウム

　供給の信頼性・安定性に優れ、環境負荷の小さい技術エネルギーである原子力を長期的

に有効利用していくために、使用済み燃料を再処理し、回収されたプルトニウムを燃料と

して本格的に利用していくことは、わが国の原子力政策の重要課題である。この核燃料リ

サイクル政策の根幹をなすプルトニウム利用と高速増殖炉開発については、社会的にも、

国際的にも十分な理解を得ることが前提となり、今その大切な時期を迎えている。ここで

は、この核燃料リサイクルの必要性と意義を再確認し、今後、プルトニウムの余剰蓄積を

排除しっっ、どのように利用していくのか、軽水炉へのリサイクル利用の意義は何か、そ

の問題点は何か、また情報公開のあり方など、再処理・リサイクル路線を進めていく際の

問題点とその解決策を求めて討論を行う。

議長：中　村　政　雄 読売新聞社論説委員

〈基調講演〉

　「プルトニウムと文明」

　　　秋　元　勇　巳 三菱マテリアル（株）副社長
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英原子力産業会議専務理事

東京電力（株）副社長

科学技術庁原子力局核燃料課長

動力炉・核燃料開発事業団理事：

天然資源保護協議会原子力担当上級研究員（米国）

コジェマ社副社長（フランス）

シナトム社特別顧問（ベルギー）

〈参加者との討論〉

一4一



4月14日（木〉

午餐会（12：10～14：20）
於　広島全日空ホテル3階宴会場r万葉」

来賓　通商産業大臣所感

　　　　熊谷　弘　　　通商産業大臣

来蜜　　平　岡　　敬　　　　　　　広島市長

原子力および広島関係映画上映（13：00～i4：00）
於　広島国際会議場フェニックスホール

　・「ヒロシマ：母たちの祈り」他
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4月14日（木）

セッション3（14　45～17　15）
科学技術教育と日本の将来

　この半世紀において、科学技術の進歩、なかでも原子力をはじめとする、より先進的な

科学技術の進歩には著しいものがある。しかし、新しい科学技術へのアプローチは人類の

幸福のための成果をもたらす反面、時として人間・社会にリスクをもたらす結果にもなり

かねない。これまで科学技術立国として歩んできたわが国が、将来のより先進的な科学技

術と取り組んでいくには、若年層より理工学分野への嗜好を高め、科学技術を容易に理解

する素養を育む学校教育が重要となる。ここでは、最近の若年層の理科離れの実状を考慮

しっっ、科学技術をめぐる今日の学校教育の問題点を総点検し、今、何が欠けているのか、

また次世代に何を伝えていくのかなど、関係者による討論を行う。

議長：大木道則 岡山理科大学教授

〈基調講演〉

　「科学技術教育の現状と課題」

　　　福　井　謙　一 基礎化学研究所所長、京都大学名誉教授

　
　
二
重
和
義

〉

論
ト
橋
村
村
中

討
スル
リ
高
武
田
田

ネ
ネ
パ
パ

〈

和
子
郎

国際基督教大学教授

広島大学教授

共同通信社論説委員

広島市立美鈴が丘高等学校教諭

〈参加者との討論〉
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4月14日（木）

広島市民と語る夕べ（17：30～19：30）　於：広島国際会議場地下2階ヒマワリ
ヒロシマの意味と役割

　広島への原爆投下後、半世紀が過ぎようとしている。今日、広島市は近代的国際都市へ

と復興を果たしているが、ここに至るまでの広島市民の苦悩には大きなものがあった。こ

こでは、原産年次大会の開催を機に内外の原子力関係者が広島市民を含む広島関係者と、

原爆とは何であったのか、原子力をどのように受けとめるべきか、また原子力平和利用の

あり方などについて対話し、過去・現在・将来におけるヒロシマのもつ意義と役割につい

て考える。

座長：森　　一久 （社〉日本原子力産業会議専務理事

〈パネル討論〉

　パネリスト

　　　福原　照明

　　　片岡　勝子

　　　川本　義隆

　　　李　実　根

　　　高橋　昭博

広島県医師会会長、核戦争防止国際医師会議日本支部長

広島大学教授

前広島平和記念資料館館長

広島県朝鮮人被爆者協議会会長

（財）広島平和文化センター事業部長

伏見　康治

向坊　　隆

鈴木　篤之

名古屋大学名誉教授、元日本学術会議会長

（社）日本原子力産業会議会長

東京大学教授

R．　ローズ ピューリッツァ賞受賞作家（米国）

庄野　直美

他

広島女学院大学名誉教授

※本討論会は会場をフェニックスホールから地下2階ヒマワリに移し、本大会への内外参

　二者、原子力関係者および広島関係者との円卓会議形式とします。聴講は約500人が

　限度ですが、定員超過の場合には、別室でのテレビによる視聴などの対応をはかるもの

　とします。



4月15日（金）

セッション4（9：◎0～12：00）
アジアの原子力開発と臼本の役割

　原子力発電開発については、欧米の多くの国において停滞している中で、21世紀に向

けてアジア地域を中心に展開する動きをみせている。すなわち、わが国をはじめ、韓国、

中国などにおいて、相次いで大規模な計画が打ち出されるとともに、新たにインドネシア

などの国においても具体的な計画が明らかにされつつある。世界人口の半数以上を占める

アジア地域における原子力発電の健全な発展は、エネルギー・電力の将来の安定供給確保

はもとより、地球の環境保全のためにも、大きな意義がある。ここでは、アジアの原子力

開発を効果的に行い、その安全確保や放射性廃棄物への対応などをどのように進めていく

か、さらには平和利用と核不拡散との両立をどのように考えていくか、わが国に求められ

る役割は何か、などについて討論し、原子力開発を円滑に進めるための方策とわが国の役

割について考える。

議長：村　田　　浩 （社〉日本原子力産業会議副会長

〈基調講演〉

　「国際貢献におけるわが国の役割とこれまでの実績」

　　　林　　　　陽　　　　　　　外務省総合外交政策局軍：備管理・科学審議官

〈パネル討論〉

　パネリスト

　　　D．　アヒムサ

　　　李　　玉　　喬

　　　林　　落　　圭

　　　向　準一郎
　　　T．　スミトラ

　　　吉川　允ニ

　コメンテーター

　　髪若干名の参加を予定

インドネシア原子力庁（BATAN）長官

中国核工業総公司（CNNC）副総経理

韓国原子力安全技術院院長

日本原子力発電（株〉常務取締役

チュラロンコン大学工学部長（タイ）

日本原子力研究所副理事長

〈参加者との討論〉
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4月15日（金）

セッション5（14　00～17：00）
放射線の影響一研究成果と今後の課題

　原子力開発をすすめていくにあたっては、放射線の健康に与える影響についての正しい

科学的データにもとづいて、万全の安全対策を講じていかなければならない。わが国では、

広島、長上に原子爆弾が投下されて以来、市民の協力を得ながら、半世紀近くにわたって

放射線影響調査が実施されてきており、これらの調査結果は世界で最も科学的なデータで

あるとともに、国際放射線防護委員会（ICRP）の勧告等の重要な基礎データとなって

いる。ここでは、広島、長騎の放射線影響調査の歴史や経緯を振り返り、今日までに明確

になっている点を紹介し、チェルノブイリ事故等の調査状況などを参照しながら、放射線

の影響研究について、今後の課題を探る。

議長：大　牟　田　稔 （財）広島平和文化センター理事長

〈基調講演〉

　「放射線影響評価一広島、長崎の調査結果より」

　　　重松逸造　　　（財〉放射線影響概究所理事長

〈パネル討論〉

　パネリスト

　　　伊　藤　千賀子

　　　S．　ジヤブロン

　　　C．R．　ミ諜アヘッド

　　　朝　長　万左男

　　　宇　吹　　暁

（財〉広島原爆障害対策協議会健康管理センター副所長

前米国癌研究所癌原因研究部門放射線疫学部専門官

英国放射線防護委員会疫学グループ長

長騎大学医学部付属原爆後障害医療研究施設教授

広島大学原爆放射能医学研究所助教授

〈参加者との討論〉

閉会挨拶一広島アピール（17100～17：15）
飯　島　宗 年次大会準備委員長

広島大学名誉教授

フェアウェル・パーティ（17　15～18：45）
於　広島国際会議場地下2階ダリア
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The 27th JAIF Ag]nExai CoRferenee
       Basic Theme : Toward Nuclear-Weapons-Free World
     --the Role of Peacefiil Utilization of Nuclear Energy

                      April 13-15, 1994

          International Conference Center Hiroshima
                      Mreshima, Japan

             Japan Aeomic Industrial Forum, Inc.

IIEaswuL".fi:.3[1=ia:.3natiJ-1-2>.
BIF, INTERNATIONAL CONFERENCE CENTER HIROSHIus

All SESSIONs are held at PHOENIX uaLL, B!F, INTERNATIONAL CONFERENCE CENTER HIRgSMIMA.

BE(ms31thwr<
BIF, INTEewATIONAL CONFERENCE CENTER HIROSHIMA

Apri1 13 (Wednesday)

Chairrnan:

     Koki Tada
     President
     Chugoku Electric Power Co., lnc.

Remarks by Chairman of Program Committee

     Soiehi Iijima
     Chairman
     Program Committee
     Professor Emeritus
     Hiroshima University

JAIF Chairman' s Address

     Takashi Mgkaibo
     Chairman
     Japan Atomic Industrial Forurn, lnc.

Remarks by Chalrman of Atomie Energy Commission

     Satsuki Eda
     Minister of State for Science and Technology

Remarks by Governor of Hiroshima Prefecture

     Yuzan Fujita
     Governor of Hiroshima Prefecture

Invited Lectures:

"The New Morning of the World"

                              -l1-



       Richard Rhodes
       Pulitzer Prize Laureate
       Author and Lecturer
     ' U. S. A.

                                            <Break>

Chairman:

       Jeichi Aoi

       Chairman of the Board

       Toshiba Corporation

"Proraoting the Peaceful and Preventing the Military Uses of Nuclear

       Hans Blix
       Director General

       International Atomic Energy Agency

"Achieving Effective Regttlation through the application of eRiversal

       KeRneth C. Rogers
       Commissioner
       U.S. Nuclear Regttlatory Commission

"Nuclear Disarmament and Prospeets of Nuclear Energy in Russia"

       Viktor N. Mikhailov
       Minister for Atomic Energy of the Russian Federation

ERergy"

Principles"

Faeing the Reality of Ultieeate Abolition of Nuclear eeeapaRs: The dessage of Peaeeful Use of Nuclear

Energy

Nuclear power accounts for 17 perceRt of the total electricity generation worldwide. Yet the existence

of nuclear weapons taints efforts at peacefui utilization, and is a major hinderance to the sound
developrnent of nuclear eRergy for mankind. Today, we wiH eonsider how existing nuclear weapons can

be reduced to zero level, and what efforts shou}d be rnade to eRsttre that peaceful nuclear technologies

are not misused in the new deveiopment of weapolls. Invited lectures wiil be given at the opening
session, which will provide the framework for ottr discussions. Opening a new page of the 21st ceRtury,

we will also reconsider the unhappy reality of the existence of nuclear weapoRs, even as we seek the
realizatioR of fu!1 nuclear disarmament, ineluding a compreheRsive test ban for nllclear weapons. In
this context, we wi}l evaluate the Nuclear Non-Proliferation Treaty (NPT), which has played a key role

in efforts toward the non-proliferation of nuclear weapons up uRtil Row; and will address the future
of the NPT, including numerous problems reiated with it, prior to the NPT review conference to be held

a year frorn now.

Chairman:

       Kiyofukli Chuma

       Vice Chairrnan of Editorial Board

       Asahi Shimbun

Xeynote
"The History and Future of Nuclear DisarmameRt"

       Ryukichi Imai
       Senior Advisor
       Japan Atomic Industrial Forum, Inc.
       Former Ambassador to the ConfereRce on Disarmament in Geneva

                                            -12-



Panel Diseu$sion
Panelists:

       Yves Boyer
       Depttty Director

       CREST Ecole polytechnique

       France

Young Choi

Senior Research Fellow

Institute for Far Eastern

Kyungnam University
Korea

Studies

J W L de Villiers

Chairman

Atomic Energy CorporatioR of
South Africa

SA-AEC

Danie1 El1sberg
Director of Manhattan

Physicians for Social
U S. A.

Project II

Responsibility

Takehiko Kamo
Professor

University of Tokyo

Naomi Shohno
Professor Emeritus
Hiroshirna JogakuiR College

DiscussioR with the
Note: "Discussion with the

The audience is invited to

Alldienee
Audience" meafis

exchange their

dlscussion between the

views and make comments

panel

during

speakers and the

each discussioR.

audience.

wrCQvaREQEII UQIU&;S}deXl;pa
BANQUET boLL "nvJAxu", 2F, HIROSHIMA GRAND HOTEL

Apri1 1
4
(Thursday)

Nuclear Poser and Plgtoniwa

The reprocessing of spent fuel and full utilization of reeovered plutonium are important facets of
Japan's nuclear efforts, which aim to make the best use of nuclear power for the long period, taking

advantage of its excellent reliability aftd safety, and the small impact it has on the eRviroRment. On

the use of plutonium aftd the developmeRt of £ast breeder reaetors (FBRs), both of which are at the core
of Japan's ftuclear-fuel-reeycling poliey, it is essential for Japan to obtaiR a complete ufiderstanding,

both domestically and internationally, and this is now a critical time in that respect. Ift this
session, after recoRfirming the Recessity and significance of nuelear fuel recycling, we will diseuss

various problems and soltttions in coRtinuing the policy of reprocessiRg and recycling, such as avoiding

the accumulatioit of excess amounts of plutonium and the significance of the use of plutonium for Kght

water reactors (LWRs).

                                            -13-



Chairman:

       Masao Nakaraura

       Editorial Writer

       Yomiuri Shimbun

Xeynote
"Plutonium and Civilization"

       Yumi Akimoto
       Exeeutive Vice President
       Mitsubishi Materials CorporatioR

Paiiel Discussion

Panelists:

       Roger Hayes
       Director General
       Britisli Nuclear Industry Forum, Inc.

       Ryo lkegame
       Exeeutive Vice President
       Tokyo Electric Power Co., Inc.

       Yasutaka Moriguchi

       Director for Nuclear Fuel DivisioR
       Science afid Technology Agency

       Hiromasa Nakano
       Executive Director
       Power Reactor and Nuclear Fuel Development

       Christopher E. Paine

       Senior Research Associate, Nuclear Program
       Natural Resources Defense Council
       U. S. A.

       Jean-Louis Ricaud
       Vice President, Reprocessing and IRdustry

       COGEMA
       France

       Pierre Verbeek
       Special Adviser
       Synatom
       Be1gium

Corporation

Discussion with the Audience

LII}maIQAU2;IQal.l!-:-ZQ
BsuQUET MLL "MANYO", 3F, ANA HOTEL HIROSHIMA

Remarks by Minister of International Trade

       Hiroshi Kumagai
       Minister of International Trade and

Remarks by Mayor of Hiroshima City

       Takashi Hiraoka
       Mayor of Hiroshima City

and Industry

IRdustry
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PHOENIX HALL, BIF, INTERNATIONAL CONFERENCE CENTER HIROSHIkfA

Latest filgis on "Hlroshima", afid japan's Buclear research and development activities will be presented to those wbo are not attendiftg

the Luncheon.

eegcation of Science and Technology, and Japan'sFuture

The developments of science and teehnology dttring the past half-century have been remarkable -- not

least in the nuclear field. New science and technologies, whi!e, they caR bring happiness and
prosperity; they might also jeopardize entire societies and l}uman existeRce itself. For Japan, which

has so far enjoyed the benefits of scieRtific and technological advancemeRt, to deal with an even more

advanced science aRd teehRologies in the future, must provide an educatiofial system that inspires
students to become interested in seience and engineering at an early stage, which will foster keen
scientifie minds capable of working with the most sophisticatec! technology. IR this session, people

in the field will review problerns occurring in the science and technology of education with respect to
moderft developrnents. With childreR tkese days -- the next generation to carry Japan's future -- showiRg

little interest in science, participants will discliss what is missiRg from the current educational

system, aRd wkat can be doRe to solve these probiems.

Chairman:

        Michinori Chki

        Professor

        Science University of Okayama

Keynote
"Current Status of Education iR Science and Technology: A Problem"

        Ken-ichi Fukui

        Director

        InstituteforFundarnentalChemistry '
        Professor Emeritus

        Kyoto URiversity

Panel Discttssion

Panelists:

        Keiichi Takahashi

        Professor

        IRternational Christian University

        Shigekazu Takemura
        Professor

        Hiroshima University

        Kazttko Tarnura

        Editorial Writer
        Kyodo News Service

        Yoshiro Tanaka
        Science Teacher
        Hiroshima Municipal Misuzu-ga-oka Senior High School

Discussion with the Audienee
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Discussiontogether wi

International･Conference Room

th the People of fiiroshigea; the

"Himawari", B2F, INTERNATIONAL CONFERENCE

Signifieanee and Role

CENTER HImoSHIh!A

of SHiroshieete

It has been almost 5e years since the atomic bornbing of Riroskima Although

as a moderR international center, its citizens have endured great suffering.

afforded by jAIF's ailnual conference, Ruclear-related individuals from Japan
citizens of Hiroshima, to coRsider the significance and role of "Hiroshima" --

aRd the future -- through discussion of the bombing attitudes toward itgclear

for peaceful utilization hereafter.

the city has been reborn

  Taking the opportunity
and abroad will meet with

in the past, the p'reseRt,

 power, and the prospects

Moderator:

       Kazuhisa Mori
       Executive Managing Director
       JapaR Atomic IRdustrial Forurn, Inc.

Paxel Discussion
Pane1ists:

From Participants,

       Teruaki Fukuhara
       President
       Hiroshima Prefectural Medical Association

       President of Japanese affiliate
       International Physicians for the Prevention of Nuelear War

Katsuko Kataoka

Professor

Hiroshima University

Yoshitaka Kawamoto
Forrner Direetor

Hiroshima Peace Memorial Museurn

Lee Sil Gun

President

CouRcil of Atomic-Bombed Koreans in Hiroshima Prefectgre, Japan

Akihiro Takahashi
Director, Enterprise I)ivision

Hiroshima Peace Culture FouRdation

Koji Fushimi

Professor Emeritus

Nagoya University
Former Presldent

Science Coultcil of Japan

Takashi Mukaibo
Chairman

Japan Atomic Industrial Forum

Atsuyuki Suzuki

Professor

University of Tokyo

Richard Rhocles

-16-



       Pulitzer Prize Lattreate

       Author and Lecturer

       Naomi Shohno
       Professor Emeritus

       Hiroshiraa jogakuin College

       AdditioRal Participants to be announced.

Note: This is the round--table discussion by the participants including tbose freas people in the Eeld of fiuc!ear energy afid people related

to Hiroshima. The seats are available for 500 people'.

                                        April 15 (Friday)

Deyelopment of Nuclear Poger in Asia and the Role of Japan

While nuclear-power development has slowed down in many WesterR nations, it is accelerating in much of

Asia as the 21st century draws nearer. Large-scale nuclear-energy projec£s have been aftnounced by
Japan, South Korea and China, while Indonesia and certain other couRtries a.re iR varieus stages of
preparation. Sound development of nuclear energy in the Asian region, where more thait half the world's

population are inhabited, is of great significance in terms of secifring stable electricity supplies for

the future, as well as conservation of global resources and the eRvironment. Today, we wi!1 discuss

the pursttit of efficient deyelopment of nuclear energy in Asia, the seeuring of operational and
raanagerial safety, the handling of radioactive waste, and the linkage between peaceftt1 use and nttclear

non-proliferation. Measures to smooth and faeilitate the various development efforts, aRd also Japan's

role in them, will be discussed.

Chairman:

       Hiroshi Murata
       Vice Chairman
       Japan Atomic lndustrial Forum, Inc.

Keynote
"The Role of Japan in its InternatioRal Contribtttioil, Past and Future"

       Akira Hayashi

       CouRcilor
       Ministry of Foreign Affairs

                  '
Panel Discussion
Panelists:

       Djali Ahirnsa

       Director General
       National Atomic ERergy Agency (BATAN)

       IndoResia

       Li Yu Lun
       Vice President
       ChiRa NatioRal Nuclear Corporation <CNNC)

       Yong Kyu Lim
       President

       Korea Institlite of Nuclear Sa£ety

       Jun-ichiro Mukai
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       Managing Director
       JapaR Atomic Power Company

       Tatehai Surnitra

       Dean, Faculty of EngineeriRg

       Chulalongkorn University J
       Thailand

       Masaji Yoshikawa
       Vice President

       japan Atomic Energy Research Institute

COMMeRtactoiililllSniators to be'announced･

Discussion with the Audienee

Effects of Radiation: Study Results and Future Issues

Nttclear-related safety measures rnust be based on accurate scientific data on tke effects of radiation

on the human body. In Japan, investigatiofis inte radiation effects have beeR conducted, with the
cooperation of affected citizens, over the period of almost 50 years since the atomic bombings of
Hiroshima and Nagasaki. The results of these investigations represent the most complete seientific
information of their kind in the world, and are important basic data for the recommeRdations of the
InterRational Commission on Radio!ogical Protection (ICRP). IR this session, the history of the

Hiroshirna and Nagasaki investigations on radiatioR effects, and coRclusiolts thus far, will be
samrnarized. Those results will be discussed, together with issues expected to arise in the future.
Other investigative information will also be preseRted, including data gathered following the Chernobyl

Accident.

Chairman:

       Minoru Ohmuta
       Chairrnan

       Hiroshima Peace Culture Foundation

Keynote
"Evaluation of Radiation Effects - From Results of Studies iR Hiroshirna aRd Nagasaki"

       ltsuzo Shigematsu
       Chairman
       Radiation Effects Research Foundation Hiroshima-Nagasaki Japan

Panel Dis¢ussion
Panelists:

       Chikako Itoh
       Deputy Director
       Health MaRagement Center
       Hiroshima A-bomb Casualty Council

       Seymour Jablon
       Former Expert
       Radiation Epidemio1ogy Branch
       National Cancer IRstitute
       U. S. A.

       Colin R. Muirhead
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Head of
National
U. K.

Epidemiology

 Radiological

Group

 ProtectioB Board

Masao Tomonaga
Professor

Nagasaki University

Satoru Ubuki

Assistant Professor
Hiroshima University

Piscussion vith the Audience

Soichi Iijima

Chairman

Program Committee
Professor Erneritus

Hiroshima University

Large Meeting Room "Dahlia", B2F, INTERNATIONAL CONFERENCE CENTER HIROSHIua
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　　　　　　　　　　　　　　　開会セッション

　　　　　　　　　　　　　大会準備委員長挨拶

　　　　　　　　　　　　　　　飯　島宗　一

　　　　年次大会準備委員長、広島大学名誉教授

　　　　　　　　　　　　　　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

　　　　　　　　　　　　　　　江　田　五　月

原子力委員会委員長、国務大臣・科学技術庁長官

　　　　　　　　　　　　　　　広島県知事挨拶

　　　　　　　　　　　　　　　藤　田　雄　山

　　　　　　　　　　　　　　　　　広島県知事

　　　　　　　　　　　　　　　　く特別講演〉

　　　　　　　　　　　「世界の新しい夜明け」

　　　　　　　　　　　　　　　　R．　ローズ

　　　　　　　　　ピューリッツア賞受賞作家（米国）

　　　　　　　　　　　　　　　　〈招待講演〉

　　「原子力平和利用の推進と軍事利用の防止」

　　　　　　　　　　　　　　　H．ブリックス

　　　　　国際原子力機関（IAEA）事務局長

　「普遍原理の応用による効果的な規制の達成」

　　　　　　　　　　　　　K．　C．　ロジャース

　　　　　米国原子力規制委員会（NRC）委員

　　　「ロシアにおける核軍縮と原子力の将来」

　　　　　　　　　　　　　V． N．　ミハイロフ

　　　　　　　　　　　　　　ロシア原子力大臣
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　　　　　　　　　　　大会準備委員長挨拶

　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　平成6年4月13日

　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　年次大会準備委員長

　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　広島大学名誉教授

　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　飯　　島　　宗　　一

　ただいま、ご紹介いただきました飯島でございます。議長、ご臨席の皆様、第27回原

産年次大会の開催にあたり、大会準備委員長としてこ撲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。今大会に、日本国内のみならず、国際機関

および世界各国から多数の方々にご参加いただきましたことを、ここに厚く御礼申し上げ

ます。

　明年原爆被爆50年を迎える広島において此の度の大会を開催いたしますことに、ひと

きわ深い感慨を覚える者でございますが、申し上げるまでもなく、人類に巨大な・エネルギ

ーと幸福とを約束するところの物理学上の発見が、あやまって先ず戦争の具に供され、そ

れによって多数の人命がうばわれましたことは、かえりみてはなはだ残念なことでありま

す。

　私は本大会の冒頭原爆の犠牲となられた方々のご冥福を心より祈りたいと存じます。そ

してあのあやまちを地球上において二度とくりかえさないことを誓うものでありますが、

一方、原子エネルギーは平和的な人類社会の進歩のためにも生かされ、原子カエネルギー

は世界の電力の17％を供給するに至り、その平和的利用において大きな発展を見つつあ

ります。また、東西冷戦の手結を機に核軍備競争は終息に向かい、世界的な核軍縮の努力

が徐々に、しかし、確実に進められつつあることは、私どもの喜びとするところでありま

す。

　今大会は、このような諸情勢を踏まえ、その基調テーマを「核兵器のない糧界へ一平和

利用の役割」といたしました。原子力平和利用関係者が被爆地広島を訪れ、核兵器廃絶へ

の悲願をより鮮明に認識したうえで、国内外の権威者、ならびに専門家による講演を行い、

そして原子力について様々な立場をとる方々の意見を含め、原子力平胸利用に関する国内
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的および国際的な今日の課題、および今後の諸方策等について、議論を行うことにしてお

ります。

　今大会のハイライトのひとつである特別講演には、その著書　「原子爆弾の誕生：猟e

物k預gof　Atomic　Bo田b」で1988年にノンフィクション部門のピューリッツア賞を受

賞し、1993年に「原子力の再生：拠clear　Rene陥玉」の著述でひろく感銘を与えたロ

ーズ氏を米国から招請し、また招待講演では、国際原子力機関の代表から原子力平和利用

の推進と軍事利用の防止、および米国の代表から原子力の規制について、またロシアの代

表からは核軍縮と原子力の将来についてのご見解を伺います。

　「核兵器廃絶へ向けて一平和利用からのメッセージ」を論じることになっている大会初

日の午後の国際パネル討論では、米国、フランス、韓国、南アフリカ、そしてわが国の代

表にご参加いただき、開会セッションの講演内容をも踏まえ、核兵器をいかに廃絶してい

くか、原子力平和利用の技術が軍事利用に転用されないためにはどのようなことが必要か、

核兵器のない世界とはどのようなものかなど、広範囲な分野からの意見を求めることにし

ております。とくに南アフリカからの代表による原産年次大会への参加は初めてのことで

すので、忌揮ない、かつ積極的なご意見を期待したいと思います。

　今大会の第二日目には、　「原子力発電とプルトニウム」をテーマに国国パネル討論を行

います。ここでは、米国、フランス、英国、ベルギー、そしてわが国の代表にご参加いた

だきます。今、内外から注目を集めているプルトニウム利用問題に焦点をあて、科学文明

史の観点からまずプルトニウムをとらえ、今日の問題点とその解決策を求めての討論をお

願いしておりますが、それぞれの立場から活発な議論が展開されるものと考えております。

　人類の前途に横たわるさまざまなむつかしい閤題をひとつひとつ解決し、新しい未来を

カつよくひらいてゆくためには、人間の精神力、ことに科学的な探究、創造のいとなみが

重要であり、ことに若い世代にそれがつよく期待されますが、しかし、日本では最近若い

人々の間に思考・表現において論理性を欠き、浅くかつ画一的な考え方に固執し、独創性

に乏しい傾向が見られるという声を耳にいたします。それはまことにうれうべきことのよ

うに思われますので、科学および科学技術をめぐる今日の学校教育の問題点がどこにある
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のかなど、　「科学技術教育と日本の将来」と題し、原産年次大会ではじめて教育問題をテ

ーマにとりあげ、広い視野から問顯点の摘出に取り組むことにいたしました。ここでの議

論から今日の問題点が明確に提示され、今後の改革改善の方向について、関係者による率

直な意見が展開されることを望みたいと思います。

　さて、今大会を広島市で開催するのを機に、内外の原子力平和利用関係者が広島市民を

含む広島関係者と対話をする討論会「広島市民と語る夕べ」を企画いたしました。原爆と

は何であったのか、原子力をどのように受けとめるべきかなど、この対話を通して、ヒロ

シマおよびナガサキのもつ意味と役割について、意見を交換し、学びたいと考えておりま

す。

　近隣アジア諸国において近年、相次いで原子力平和利用計画が策定され、その展開をは

かる動きが活発に見受けられるようになりました。これら諸国における原子力平和利用の

健全な発展のために、わが国が果たす役割には重要なものが数多くあると考えられます。

近隣アジア諸国の原子力開発について、わが国は何を期待されているのか、中国、韓国、

インドネシア、タイ、およびわが国からの代表にご参加をいただき、国際的な観点から討

論を行います。

　また大会の最後を締め括る討論テーマは「放射線の影響一研究成果と今後の課題」であ

ります。広島、長崎の放射線影響調査の歴史や経緯を振り返りながら、放射線の影響研究

について、今後の課題を探るのがこの国際パネル討論の趣旨であります。米国、英国の代

表のほかに、広島、長崎からの代表にご参加いただき、正確な情報にもとつく具体的な議

論の展開がみられるものと思います。

　以上、大会の準備委員長として、今大会の期するところにつきまして概略を申し上げま

した。原産年次大会はここ数年来、内外の参加者とスピーカーの討論にも時間を割くこと

でプログラムを企画してきておりますので、時間の許す限り来会の皆様方にも討議に積極

的にご参加いただければと思います。また今大会は、本日の午後以降、一般の方々にもご

参加いただけることになっておりますので、活発な討論を期待しております。

　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
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厚く御礼を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、今広島大会が実りの多い大会として終わりますように心から念願をする

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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                                       April 13, 1994

                                       Soichi Iijima
                                       ChairmaR
                                       Program Committee
                                       Professor Emeritus
                                       Hiroshima University

Mr. Chairman, Ladies aRd gentleg}ell: It is a great pleasure for
me, as Chairman of the Program Committee, to have this
opportunity to speak at the opening ceremoRy of the 27th JAIF
Annual Conference. I am indeed gratefui that so many people --
itot just from Japan but from abroad -- as individuals and as
represeRtatives of interRational organtzations, are here to
participate w2th us.

I canitot but have a special feeiing as a result of the fact that
we are hold!ng this conference iB Hiroshima, where the 50th
aRniversary of the atomic bombing wlll be marked next year. I
naturally feel a deep regret when I think that a discovery in
physics, oRe filled with the promise of a new eRergy source and
the poteRtia! to brMg comfort and secgrity to people a}1 around
the world, was so wrongly used in aR instrumeBt of war, aRd
caused such terrible humaR devastation.

As we begin this conference, I pray for the souls of the atomic-
bomb victims, aRd pledge to them that we will never allow the
same mistake to be repeated oR this earth.

Nuclear energy, of course, has proven itself a peaceful servant
as well -- to the exteBt that it now accounts for 17% of total
electricity geReration worldwide. FollowiRg the end of the East-
West Cold War, the Ruclear arms race is being brought to a
coRclusion, aBd we a}l welcome the fact that interRational
efforts toward nuclear disarmament are being steadily, if slowly,
carried out.

Taking each of the foregolRg into consldera£ion, the basic theme
of this coRference is "Toward Nuclear-Weapons-Free World -- the
Role of Peaceful Utilizatlon of Nllciear Eitergy." Those of us
here who are involved in £he peaceful utilization of Buelear
energy, on the oecasion of this visit to the atomic-bombing site
of Mroshima, are reconflrming our most earnest wish for the
ultimate abolition of nuclear weapons. Over the next several
days, professionals from Japan and overseas will present
lectures; and participants will discuss current and future
domestic aRd international issues related to the peaceful
utilization of nuclear eRergy -- all in the light of the variety
of opinions of people standing in differing positions on Ruclear-
       .energy lssues.

In one of the highlights of our program, Mr. Richard Rhodes has
been invited from the United States to give a special lecture.
rv!r. Rhodes is the 1988 RoB-fictioR wiRner of the Pulitzer Prize
for his book "The Making of the Atoii}ic Bomb." His book "Nuclear
Renewal," publlshed in 1993, has received a great deal of
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attention as well. In other lectures by invited guests, a
representative from the International Atomic Energy Agency will
address the promotion of peaceful uses of nuclear energy and the
prevention of #}ilitary use. An AmerlcaB representative wili
speak about nllc}ear energy control. And a Russian representative
will discuss nuclear disarmament and the future of nuclear
energy.

In the panel diseussion on "Facing the Reality of Ultimate
Abolition of Nuclear WeapoRs: The Message of Peaceful Use of
Nuclear Energy," to be held in the afterRoon of the first day,
panelists from the URited States, France, Korea, South Africa and
Japan will offer their opinions in wide-ranging areas -- taking
the results of the opeRiRg session into account -- including how
to reduce the level of nuclear weapons to zero; whae should be
doRe in order to prevent techRology for the peaceful utilization
of nuckear energy from being used for military purposes; and what
the nature of society wiU be without Ruclear weapoRs. I note
that this is the first time for the conference to have a
representatlve from South Africa, and we look forward to his full
and frank participation.

On the second day, an iRternational paRel discussioA will be held
oR the £heme of "Nuclear Power and Plutoninm," with participants
from tl}e Untted States, France, Engiand, Belgium and Japan.
Focusing on the issue of plutoRium use, which has drawn so much
recent attentioR, the panelists will first review the seientific
history, and then address present problems aRd soiutioRs.

In order for humanity to face the future squarely, to solve, one
by one, the many dtfficult problems ahead, commitment,
determinatioit and spiritual strength are essential, in creative
eBdeavors and in the scientific pursijiit of trijith ,-- all the more

so in the members of the next genera£ioR. Recentiy, however, it
is ofteB heard that Japanese young people lack logic in their
thought and self-expressioR; that ehey display a shallow, uniform
way of thinking, wi£h little creativity. I thiRk that is quite
a lamentable state of affairs, and this JAIF conferenee will
address the associated educational probleiiis under the theme of
"Education of Science aRd Technology, and Japan's F}ituye." As
we look at those problems from a new, wider perspective for the
first time, X hope their nature will be made more apparent, and
that the opinions of our education-related participaRts will cast
soine fresh light, coRtributing to constructive improvemeRts
hereafter.

Taking tke uBique oppor£unity afforded by this JAIF AnnualConference belng held at Hiroshiii}a, we have planned a "Discussion
Together With the People of Hiroshima," where nuclear-related
individuals from Japan and abroad will meet with local citizeRs
and others, to discuss the bombing and attitudes tovvard nuclear
power. Through this, we hope to gain new insights into the
signiflcaRce and role of "Hiroshima and Nagasaki."

Recently, neighboring Rations in Asia have been carrying out
their own programs in regard to the utRization of nuclear eRergy
for peaceful purposes, and coRtiRuation to frultion is the clear
trend. There must be a great deal Japan can do to con£ribute to
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the sound development of these programs. PaBelists from China,
Korea, Indonesia, ThailaRd aRd japan will discuss from an
international viewpoiRt what caR be expected of japaR in support
of the nuclear development efforts of other Aslan Rations.

Concluding the coRference, the final paRel discussion will be on
the topic of "Effects of RadiatioR: Study Results and Future
Issues." Its purpose is to address issues expected to arise from
future investigations, based on a look back at the hlstory of the
Hiroshima and Nagasaki investigations into radiation effec£s.
In addition to representatives from the United States and
EnglaRd, people from Hiroshima and Nagasaki vvill take part in the
discussioR, wl}ich will be based on accurate scientific data.

1 have so far talked briefly about what is expected at this
coRference, from my position as Chairman of the Program
Committee. For the last several years, the JAIF Annual
Cenference has been organized primarily so as to allow sufficient
time for discussions among the domestic and overseas par£ieipants
aRd guest speakers. To the same extent, I hope all wlll do so
aetiveiy this time as well. In addition, at this conference,
members of the general &udience, too, wlll be able to take part,
starting with the afternoon session today. I look forward to
some very spirited exchanges.

Finaliy, I would like to express my deep appreciation to the
panel chairmen, guest speakers, all the partlcipaRts from both
japan and abroad, and everyoRe else who has so generously given
of their time and energy to make this event a success.

Thallk you for your attention.
                        '
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年次大会会長所信表明

平成6年4月13日

日本原子力産業会議

会長　向　坊　隆

　議長、御臨席の皆様、私は日本原子力産業会議の会長を務めております向坊

でございます。原産年次大会の開催に当たり、主催者を代表いたしまして、一

言私の所信を述べさせていただきます。

　ご高承のとおり、原産年次大会は、日本原子力産業会議がその主要活動の一

つとして、1968年以来開催しているもので、今回で27回目になります。

本大会は、エネルギー・原子力の開発利用上の重要な問題について、内外の関

係者が、広くオープンに意見の発表と討論を行うことにより、重要課題とその

解決策を見いだすための指針を得るとともに、エネルギー・原子力開発利用に

関する認識を深める場として毎年開催しています。今大会は、原子力関係者が

被爆地広島を訪孤核の軍事利用がもたらした影響ならびに核兵器廃絶への悲

願をより鮮明に認識したうえで、原子力について様々な立場をとる方々の意見

や、広島・長崎の貴重な経験を踏まえっつ、原子力の平和利用に関する今後の

諸方策等を討論することと致します。この3日間、エネルギー・原子力につい

て有意義な意見交換が行われることを期待しております。

　わが国が原子力平和利用の研究を開始してから、すでに40年が経過いたし

ましたが、その根底には単に自国のためばかりでなく、世界のため、人類のた

めに、原子力の莫大なエネルギーを平和目的のために利用し、役立てていくと

いう大きな命題があったと確信しています。唯一の原爆被爆国であるわが国が、

紆余曲折を繰り返しながらも、それからわずか10年後に、原子力平和利用の

研究に踏み切ることができたのは、原子力の軍事利用は絶対行わず、人類のた
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め、わが国のために、平和目的に限って利用するという原則を先ず確立し、そ

れを実践に移すことができたからでありました。このことが、今でも原子力の

平和利用を行う上での国民合意の原点となっており、それは人類が原子力の利

用を進めて行く限り維持していかなければならない必要不可欠な命題でもあり

ます。

　核兵器の廃絶は、国民全体の悲願であり、全人類の悲願でもありますが、核

兵器の廃絶を願う心はわれわれ原子力関係者も全く同じであります。超大国の

緊張が緩和さ礼核軍縮が大きく進展しつつある今日、人類の悲願が現実のも

のとなりうる歴史的な時期にあると思います。核軍縮、核兵器廃絶についての

働きかけは、わが国の政府ならびに国民の運動として、早くから精力的に進め

られてきました。われわれ原子力関係者といたしましても、1982年6月の

第2回国連軍縮図別総会に、当時原産会長であった有澤廣巳先生が代表してメ

ッセージをおくり、核軍縮について提案を行いました。そこでは、核兵器廃絶

への象徴的な意志表示として、今後、原子力の平和利用に参入しようとする国

々のために。核兵器を解体し取り出された核物質を核燃料のストックパイルと

して提供するよう提案いたしました。いまやアメリカならびに旧ソ連では、核

兵器の解体が現実になりっっありますが、それを進めるにあたっては、取り出

された核物質を拡散させることなしに。平和利用に限って有効に活用できるよ

う保証されなければなりません。

　核不拡散も今後の大きな問題であります。日本原子力産業会議は、1990

年9月の国際原子力機関（iAEA）の第34回通常総会において「国際核不

拡散体制の確立のために一平和利用国日本の立場一」と題する小冊子を配布す

るなど活動を続けてまいりました。その国の安全保障は核兵器を持つことによ

って達成されるものではないことは、かっての二つの超大国の例にみるまでも

ないことであります。また核兵器を持とうとしても、世界各国からの孤立は必

然であり、何よりも核を持つことにより、自国民を危険に陥れることにもなり
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ます。

　核兵器を新たに開発し、保有しようとする国が現れないためには、わが国の

ように平和利用に徹して原子力利用を進めている国が、機微な国とも積極的に

情報民謡人的交流を図り、核兵器開発の愚かさを将来にわたって伝えていく

ことが重要であり、使命でもあると思います。国際核不拡散の中心である核拡

散防止条約（NPT）の再検討・延長会議が、一年後の4月から5月にかけて

開かれます。わが国は、核兵器国が一定期間内に核兵器を廃絶すべきであると

の考えのもとに、その延長を支持しております。一部で、NPTが不平等条約

であるとの理由で、その加盟に同意しない国々があります。確かに核拡散防止

条約はいまは不平等ではありますが、私はこの条約が、核軍縮、核拡散防止を

進展させることにより、不平等を平等に変えていくようにすべきであると考え

ております。

　人類にとって、エネルギー供給の安定的な確保はなくてはならない重要な要

素であります。原子力は、すでに世界の電力の17％を供給し、わが国でも現

在、47基　3、854万キロワットの原子力発電所が稼働中で、　その発電

量は全発電量の約30％を占め、電力供給において主要な役割を果たすととも

に、原子炉及び放射線は、医療．農業、工業等の分野において利用されるなど

国民生活に広く定着してきております。しかし、原子力発電についてはトータ

ルな供給システムとしてはいまだ完成するに至っておりません。それは、プル

トニウムの利用や、高レベル放射性廃棄物の処分の問題などが解決されていな

いためです。この点については今後のわが国の原子力開発の重要な課題となっ

ており、現在原子力委員会において原子力開発利用長期計画にいかに盛り込む

べきか検討中であります。今回の長期計画策定にあたっての大きな特徴としま

しては、去る3月初めに「長期計画策定に関する意見を聞く会」が開かれたこ

とからもわかりますように、原子力政策の透明度を高めるということで、内外

の人々の意見を聞きながら進めているということでありまして、このような努
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力がわが国の原子力政策にたいする理解を深めていくことになると考えており

ます。

　この年次大会では、繰り返しになりますが被爆50年を明年に控えて核兵器

廃絶と平和利用問題をじっくりと議論し、今後の原子力開発の根本問題につい

て各方面から討論していただくためにプログラムを考えました。忌揮のないご

意見を賜り、今後の原子力開発に役立てたいと考えています。

　最後になりましたが、年次大会準備委員長の飯島氏をはじめ準備委員、各セ

ッションの議長の方々、この大会のために御参集いただきました海外、国内の

発表者の方々、ならびに会場の皆様に、心よりお礼を申し上げ、私の所信とさ

せていただきます。

　ご静聴、ありがとうございました◎

　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　以上
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          1-he 27th JAXF ArmuaX Cenference

                          Address

                       T&kashi Mukaibo

                          ChairmaR

             JapaR AtoEggie Industrial Forwn, inc.

                      April 13, 1994

     Chairman Tada, Ladies and Gentlemen,

     It is a pleasure for me, as chairman of the host organiza-

tion, the Japan Atoii}ic Industrial Forum, to address the 27th JAIF

Annual ConfereRce at its opening.

     Since 1968, the Japan Atomic Indus£rial Forum has been

holding the Aitnual CoBference as one of its major activities.

This conference, of which this is the twenty-seventh, vvas

established as a foriim for discussing importaBt.issues regarding

energy aRd, in particular, the development and utilization of

nuclear energy. By inviting persons concerned from Japan and

abroad to present their views and to dlscuss these matters openty

from a broad perspective, the organizers of the Conference hope

th&t guidelines will be found to resolve problems and deepen

uitderstartding of the issues. During this year's conference in

Hiroshima, participants will gain first-hand understanding of the

impact of the military use of nuclear power and learn about the

earnest commitment to the abolition of nuclear weapons. They will

have the opportunity to listen to various views on the subject

and to dlscuss the future of the peaceful uses of nuclear energy,
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mindful of the historie !essoRs of Hiroshima and Nagasakl. 1 am

confident that the three-day conference will benefit from your

valuable contributlons.

     Forty years have elapsed since Japan first embarked on

research into the peaceful uses of nuclear energy. During this

time, I believe that there has been a strong sense of mission to

flnd peaceful ways to tap the enormous energy of nuclear power,

not just for Japan but indeed for the whole of humankind.

Despite being the only coijtRtry to have experieneed atomic

bombing, Japan gathered the resolve to start studying the

peaceful applications of this awesome power only a decade Xater -

- difficult as it may have been -- because it was able to

establish the principle that nuclear energy would never be used

for milltary, but only peaceful purposes. Tha£ is still the

foundation of the national consensus on the peaceful use of

nuclear energy even today. It is also the prerequisite for

humanity to beRefit from the use of nuelear energy.

     The abolitioR of nuclear arms ls an avowed wish of Japanese

people. Indeed, tt is the prayer of humanity. It is also the

shared wish of all of us in the nuclear lndustry. Today, when

the tension between superpowers is relaxed and nuclear disarma-

ment is gaining momentum, we are presented with a historic

opportunity for our wishes to become reality. The government and

the people of Japan have been involved iR working towards nuclear

disarmament aBd the abolition of nuclear arms. The Japanese

nuclear energy industry was iRvolved in the Second Special
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Session of the United Nations General Assembly Devoted to

Disarmament when the then-chairman of JAIF, Dr. Hiromi Arisawa,

sent a message concernMg nuclear disarmament to the UN Secretary

Generai on behalf of the industry. As a symbolic declaratioit of

intent, it was proposed that nuclear materials from dismantled

nuclear weapons shovild be offered as a stockpile of nuclear fuel

to those countries wishing to participate in the peaceful use of

nuclearenergy. Thedismantlingofnuclearweaponsisnowa

reality in the United States of America and in the former Soviet

Union. But the dlsmantling of nuclear warheads must be accompa-

nied by an insuraitce that the nuclear materials thus extracted

are utUized strictly for peaceful purposes and not for prolifer-

ation.

     Nuclear non-proliferation ls another major future challenge,

aRd the JapaR Atomic IRdustriai Forum has been continually

involved in this commitment. For example, it･distributed a

booklet entitled, "For the Further StrengthenMg of aR Interna-

tioRal Regime of Nuclear Non-Proliferation -- Views from the

Japanese Private Sector" a¢ the August 1990 NPT (Nuclear Non-

Proliferation Treaty) Review Conference and the September 1990

34th IAEA (International Atomic Energy Agency) General Assembly.

That Rational sec}jirity cannot be achieved through the possession

of nuclear weapons ls clear from the experience of the former

superpowers. A nation wishing to possess nuclear weapons will

do so oniy at the risk of being isolated from the international

community, and will certainly endanger its own people.
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     If we are to forestall the development and possession of

nuclear weapons by additional countries, a nation such as Japan,

dedicated to the peaceful use of nuclear energy, must actively

engage in the exchange of information and expert personnel even

with those nations under suspicion. In fact it is the missioR

of Japan to communicate constaRtly the foolishness of developing

nuc2ear weapons.

     Zit just about a year from now, a conference will be held to

review the Treaty on the Non-Proliferation of Nuclear Weapons

which has served as the pillar of international nuclear noR-

proliferatioR efforts. Japan is in support of the iRdefinite

extension of the treaty, but has also adopted the principle that

all countries possessing nuclear weapoBs wiil destroy them within

a certain perlod of time. There are countries that have not

acceded to the treaty becallse they see it as unequal. I believe

that we should transform the unequal treaty into an equal one by

promoting worldwide nuclear disarmament and preventing proltfera-

tion.

      A stable supply of energy is an important requirement for

humankind. Today, nuclear energy supplies 17 percent of the

world's electricity. Xn Japan, a total of 47 nuclear power

plants are now in operation with a combined capacity of 38,540

MW, accounting for approxlmately 30 perceRt of the total

electricity generated in this country. Nuclear energy not only

plays a major role in the electric power supply, but contributes

to the natlonal welfare in such fields as medicine, agriculture
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and lndustry. Although nuclear power is widely used, a

comprehensive supply system has not beeR completed for its

generation because the issues of plutonium utilization and the

dlsposal of high-!evel radioactive wastes have not been resolved.

These are major challenges to be overcome iR the future develop-

ment of nuclear energy. The Atomic Eitergy Commission is Row

studying how to incorporate these issues in the Long-Term Program

on Development and UCilization of Nuciear Energy. A major

characteristic of the latest Long-Term Program, as evidenced by

the holdlng of a publlc hearing on the issue in March, is the

commitment to iRcrease transpareRcy in nuclear energy policy.

That mealts listeniRg to various views expressed both at home and

abroad. Increased communication, I believe, will help deepen

public understanding of Japan's Nuclear policy.

     In conclusion, I would like to stress that this year's

Annual Conference, which is being held on the eve of the fiftieth

anniversary of the atomic bombing of Hlroshima and Nagasakl, will

focus on the total abolition of nuclear weapons and the exclu-

sively peaceful use of nuclear energy. It wlll also address

fundamental issues with regard to its future development. I

invtte you to be forthcoming iR expressing your views, aiming at

securing the maximum benefits to humankind from the future

development of nuclear eitergy.

     Last but not least, I should Iike to express my most
                               '
sincere gratitude to Chairman Soichi Xiji'ma of the Program

Committee, as well as to its members, session chairmen and all
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the presenters and

 Thank you for

participants.

your attention.

O-2-1O



Richard Rhodes

℃ME eeEW MORN#NG Oge TME WORLD

lust two months short of fifty years ago, in late june l944, the great Danish physicist

Niels Bohr sweltered in Washington, D.C. in heat above 37 degrees Celsius,

preparing a memorandum on nuclear energy for Franklin Roosevelti the President of

the United States. After the discovery of nuclear fission in late December l938, Bohr

had contributed significantly to understanding hovv fission worked. His llquid-drop

model of the atomic nucleus had supplied a theoretical structure for the unexpected

new reaction. He had been the first to realize that U23S was the isotope responsible

for slow･-neutron fission. He had doubted that an atomic bomb could result from the

new discovery because he overestlmated the difficulty of isotope separatioil. When

he escaped to England from German-occupied Denmark in the autumn of 1943 he

was surprised to fiRd atomic-bornb development ongoing in England and the United

States. He understood that E ur mc2 aRd quickly worked out the numbers, as

physicists ln maRy other couRtries had already done. But 3ohr, who was not oniy

oRe of the great physicists of the 20th century but also one of the great philosophersi

understood rnore than the numbers, aBd it vvas this new understanding that he hoped

to convey to FrankliR Roosevelt.

O-5-1



Richard Rhodes1New Movaing 2

     By ]une l944, Bohr had already survived a disastrous encounter ln London

vvith Winston Churchill. Preoccupied with the Norrnandy invasion and vv;th England's

decliniRg fortuResi Churchill was not prepared to listen to advice on the highest

affairs of state from a Danish acadernic. "I cannot see what you are talkiRg abou£,S'

Churchill had scolded Bohr;mpatiently. "After all, this new bornb is just going to be

blgger than our present bombs. It involves no difference in the principles of war."i

     Bohr knew better. He knew about not enly atomic bombs; at Los Alamos that

spring he had learned from Edward Teller about the posslbility of hydrogen bornbs as

well, weapons w;th essentially unlimited destructive potGntial. Soi vvith his son Aage

at his side taking dictation, Bohr sat in the Danish Embassy iR Washington sevviRg on

buttons, darning socks and composing draft after draft of his Roosevelt

rrtemorandum, lavishing as rnuch attention on its logic as he had lav;shed on h;s

papers in theoretical physlcs, struggling to explain the inevitable consequences of the

d;scovery of how to release nuclear eBergy.

     "The whole enterprise,ei Bohr told Roosevelti "constitutes...a far deeper

interference with the Ratural course of events than anything ever before attempted,

and its impending accomplishmeBt vvill bring about a whole new sltuatlon as regards

human resources. Surelyi [Bohr weRt on] we are being preseBted with one of the

greatest triumphs of science and engineeriBg, destined deeply to influence the future

of mankind."2
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     Bohr told of '`enormous energy sources which will be available" that would

"revolutionize industry and transport." But of more irrimediate concern, he cautlonedi

vvas the creation of "a weapon of unparalleled power' which would "completely change

all future conditions of warfare." He said that betterin l957, after the nucleararrns

race haci begun between the United States and the Soviet Union. "We are in a

s;ggrp!1et£!y-ueyNLstggaj;iop,tlR tt SiBohrsa;dtheBsucciRctly,"thatcanRotberesolvedb

War.ii3

     Bohr vvarned Roosevelt in 19d&`" of "the terrifyiBg prospect ofa future

competition betvveen natioRsi' - a Rucleararms race ---- uRless those nat;oBs

negotiated "a uRiversal agreement in true confidence." He understood the necessity of

transpareitcy betweeR nuclear powers to prevent what he called iia competition

prepared in secrecy." He expected that there would have to bei as he put iti "such

concess;ons regarding exchaRge ofinformatioit and openRess about industrial effortsi

lncludlng milltary preparations, as would hardly be conceivable unless at the same

time all partners were assured of a compensating guarantee of common security."

Openness proved elusivei as we know, and the Uni£ed $tates and the Soviet Union

eventually came to rely oit nationai technical rneans of verificatio". Bohr had

irnagined that all sides would judge opeRness to be a fair exchange for securityi but

until recently the two superpowers resisted that conclus;on. They preferred extended

deterrence ----- preferredi that is, a dangerous and expensive arms race. Now in the

afterrnath of that arms racei Bohrfs argument for opeBness remains no less valid thaB
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it was IR 1944. Common security against nuclear threat requires transpareRcy; a

nuclear-free world will have to be completely transparent where nuclear technology is

concerned. 'iBohr was clear," his prot6g6 Robert Oppenheirner would note, "that one

could not have an effective control of...aternic eRergy...without a very opeR world;

and he made this quite abselute.... In principle, everything that might be a threat to

the security of the world would have to be open to the world."4

     Bohr hoped that opeRness achieved for Ruclear securlty might have a

complementary outcome as well. "What it would rr}eaR," he told U$ Secretary of State

George Marshall in 1948, 'ilf the whole picture of social coRditioRs in every country

were open forjudgment and comparison, Reed hardly be enlarged upon."S gf peoples

could see each other, that is, they could jgdge each others' form of goverfimeRt and

way of life and use that iRfermatioit to irriprove or chaRge their ovvn. Bohr would

seern to have modeled his vision of the world oB the Sca"dinaviaB couRtr;es7 which

had fought each other and the rest of Europe bioodily for centuries before coming to

understaRd the futility ofsuch conflicts. "An open vvorld," Bohr told the {.gRited

Nations in t9SO, "where each nation can assert itself solely by the extentto which ;t

can coBtribute to the common culture and is able to help others with experience and

resources must be the goal to put above everything else.']6 And then, most generally

and profoundly, Bohr concluded: "The veiy fact that knowledge is itself the basis for

civ;lization points directly to openness as the way to overcome the preseitt crisis."7
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     Roosevelt listened, but Churchill continued to refuse to do so, and Niels

Bohrs lonely initiative went uRheeded. Indeedi Churchill alrnost succeeded in having

the Danish physicist thrown iRto iail. Britain aitd the United States did Rot sit down

vvith the $oviet Union before the end of the SecoRcl World War to confroRt the

corrirnoR problem of contrelliRg Ruclear weapons. Instead, the Westem natioRs tried

to keep secrets ef technology that were already being worked out independently by

Soviet sc;entists or had been lost to Soviet esp;oRage. Britain and the United States

agreed to use the atomic bornb agaiRst ]apaH without waming or demonstration,

hoping to eRd the Pacific War sooneri to lirrtit Soviet participation aRd to save

ArriericaB llves. When lapaR had attacked China in the i930s, the United States had

publicly condemned whatit called lapanis "inhuman bombing of cMlian populations."8

The atomic-bombings of Hiroshima a"d Nagasaki by two American B29s made starkly

clear the change in the scale of destructiveness that nuclear weapons initiated: in

Hiroshima alone, of 76fOOO buildlBgs, 70,OOO were damaged or destroyed, 48,OOO

tetally. Ninety percent ofall Hiroshiraa medical personnel were killed or disabled.

Up to September lst at least 70,OOO people died. itvfore died later of the effects of

radiation. By the standards established in the charter of the Nuremberg trials --- or by

aRy other standards, for that matter - the atorriic-bornbings of Hiroshima aRd

Nagasaki were unquestionably crimes against humanity: they compr;sed, in the

language of the Nuremberg charter, 'imurder...committed against any civilian

population...during the war."9
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     The tragedy of Hiroshima and Nagasaki would be unlque; theirs would be the

eq!y atomic-bornbings. In i94S, the "completely new situat;on" Bohr foresaw that

"cannot be resolved by wat' had not yet become reality; while there was yet only oRe

nuclear power on earth, that nuclear power could dare to use its weapons against an

opponent not sirnilarly armed. For four years after the vvar, the United States

continued to hold such a monopoly, and then the Soviet UnioR tested a plutonium

bomb, the superpower arms race begalt with a tumult of atmospheric testing in l95l

and the confrontatioR moved rap;dly to stalemate. Not deadlocki as in Koreai nor

even defeat, as in Vietnam and AfghanistaR, would everjust;fy escalation. The danger

vvas too great. McGeorge Bundyi national security adviser to Presidents john F.

KeRRedy and tyRcloB ]ohnson, put that danger iR perspective in a S969 essay. "In

light of the certaiB prospect of retaliation," Bundy wrote, i`there has been literally no

chaRce at all that any sane polltical authorlty, in either the United States or the Sov;et

URioB, would consclously choose to start a nuclear war. This proposition is true for

the past, the preseBt and the foreseeable future.... E" the real worki of real political

leaders [Bundy went en]...a decisioR that would bring eveR oRe hydrogeR bomb on

one city of one's own country would be recogBized k3 advance as a catastrophic

blunder; ten bombs on teR cities would be a disaster beyond history; and a huRdred

bombs oR a huRdred cities are untliiRkable."iO

     ln the expert judgment of at Ieast o"e experienced itational secur:ty adviser,

that isi one hydrogen bomb, guaranteed deliverable, has been for maRy years a
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l

I
-

sufficient deterrent. The vast gulf of Burr}bers between that minimum deterrent and

the tens of thousands of Ruclear vveapons that the superpovvers stockpiled in the

years of the Cold WaraRd coRtinue to malR£ain despite Iaudable reductioRs, reveals

the extent to which nuclear arms have served purposes other than self-defense.

Among those purposes have been political warfare, economic warfare and domestic

econornic stimulus. The truth is, through much of the Cold War, the United States

and the Soviet URion dangerously aRd opportunistically contended for hegemony by

building aRd testing nuclear weapons, risking all our Iives.

     Yet, though they bristled with genocidal armaments, paradoxically, across the

past five decades] with reluctance and ofteB vvith iil will, every itudear power, Iarge

and small, has felt compelled to limit its power to make war ---- compelled to limit the

exercise of its Rational sovereignty. Who or what drove that unprececlented

compellence?

     Science corr}pelled that limitation. Knowledge --:-- the knowledge that in Bohfs

phrase is "itself the basis of civ;lization" - compelled that limitation. Nuclear energy

was deliberately released for tke first time minutely on a Iaboratory bench in BerliB in

December 1938. Four years later, in Decernber g942, a small graphite reactor at the

University of Chicago increased that manifestatlon of the new knowledge to half a

watt of power. In {94S, a plutonium implosion device tested in the New ivfexican

desert increased nuclear energy's compass further to the equivalent of eighteen

thousand tons of TNT. TheR bombs that exploited nuclear energy destroyed this city
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where we meet this morning and tens of thousands of lives and then another city ' and

more thousaRds of Iives. Then the process bifurcated aRd began to maRifest' itself

sirnultaReously as a source of eRergy and a source of destructloftr but the destrttctive

potential was encapsulated and went latent and oRly the energy was expressed.

Nuclear energy Bow accounts forabout g7 percent of the worldts eRergy supply. At

the he;ght of the Cold War, the encapsulated destructive potential reached at least

iO,OOO megatoRs of explosive equivaleRt, two toRs for every inaRf womaR aRd child

on earth. This remarkable chronology charts an enlargemeRt ofinfluence across only

fifty-slx years - a disperslon of knowledge, if you will - of orders and orders of

rrtagBitude.

     Most of us were taught that the goal of science was power over nature, as if

science and power were one thing and ilature quite another. Niels Bohr observed to

the coRtrary that the more modest but relentless goal of science was, in his words7

iSthe gradual rerrioval of prejudices."ii One of those prejudices, which has accouBted

for imrnense human sufferlng, was certa;nly the belief that iB an anarchic vvorld there

are no I;mits to national sovereignty except those that confl;ct might determine.

Knowledge of how to release nuclear eRergyi knowledge that oRly scieRce was

structured to perceive, has now defiited a natural Iimit. The authority ofthe

institution we call science, that isi has taken precedeRcei at least in this extreme

arenai over the authorlty of the nation--state. Science has fiGlded Ro armies in order

to do so and is indeed pacifist; rather, it has gradually removed the prejudice that

O-5-8



Riekaraj RhedesINew wtornigeg 9

                   il
there is a Iimited amount of energy available .in the world to concentrate into

explosives, that ;t ls possible to accumulate more of such energy thaR one's enemies

and thereby militarily to prevail. Science has revealed at least world-scale war to be

historlcal, not universal, a maRlfestation of destructive technologles of lirriited scale.

gR the long history of human slaughteri that ls no smaH achievement.

     Today we seerR to have corae to a turning point in the history of the

application of Ruclear efiergy, the leveliRg off of the first steep learning curve. Xt's

possible to trace that change, by the way, ;n the fifty-year cumulative record of

Buclear weapons testsi which followed a classic logistic curve of natural growth durlng

the first thirty years of the Cold War but vvhich have fallen away Rearly to zero today

from a inaxlmum of K3 IR g962.i2 The mkjer Ruclear powers were slow learRers ------

slovver than mafty smaller and wiser natioBs which have foregoBe nuclear weapons

eRt;rely - but the k;stety of war preached cawion aRd they had much to losG. New

the major nuclear pewers gre scaling back thelr stockpiles, reducing vertical

proliferatioR iR p3nicular, Horizontal proliferatio" has slowed progressively over the

years. gf the America" experts are correct vvho estirnate that some twenty to twGnty-

five Rations iR the world have explored acquiriBg a nuclear-weapoBs capability and

ceuld go nuclear within a relatively short time but have chosen not to do so,i3 then

the fears of those who believe that nuclear-weapons acquisition is drlven primarily by

technology would seem to be unfounded. To the contrary, since the begiRning of the

Ruclearage, when Br;tain and the United States feared a German atomic bombi goiBg
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nuclear has represented an ofteR desperate attempt to solve problems of vulnerability

and prest;ge that may seem in the short run to be rnilitary and strategic but that iR

the Iong run inev;tably t"rn out to be political. The real tragedy ofarrns races,

Ruclear or otherwise, is that they substitute barricades and threat displays for

negotiation and in the process make negotiation that much more protracted, that

much rnore difficult and that much more expensive.

     The vertical proliferation of the superpowers in particular was driven prirnarily

by political problems that such proliferation was intended to solve. Tactical Ruclear

weapoRsi for examplei vvere aB Americaninventionintended to reassure NATO that

the United States wo"lcl respoBd to a conventional attack by Warsaw Pact forces.i4

Tactical weapons were supposed to give the Unlted States a Iess apocalyptic cholce

than unleashing the Strateglc Air Command. Of course they did not resolve the

problem7 siRce the questiofi in tkeir presence as iB the;r absence ceRtinued to be

whether Amerlca had what was called the "politlcal will" to use Ruclear weapons to

defend Europe. With the dissoiutioR of the Warsaw Pac# ancl the eR<;l of she

perceived threati the problern has now found peaceful resolutioR. indeedi an

IRcreasing number of natlons are coming to recognize that lpternat;oBal conflicts can

only be resolved by noR-militaiy meaRs. iiThe elimlnatioR of Ruclear weaponsi"

Pugwash's Francesco Calogero comments, "will be achieved by de-ernphaslzing their

relevance, thereby coming eveRtually to a situation in which nobody really cares much

about themi because they indeed play no significant roie."iS
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     Th,e dirriinished third wave of nuclear--weapons development that is now

proceeding, panicularly in this region of the world, is not Iikely to rise as steeply nor

contiRue for as long as the first superpewer arms race; the world knows mere now

thap it knew then, including the economic waste and the ultimate futility of piling up

nuclear arms.

The first great hlstorical consequence of the discovery of how to release nuclear

energy, thelt, has been to lirnit Ratienal sovereignty and to forestall world war. The

Rext great consequeBce, already ongoing, will be to add sigltificantly to human welfare

by increasiRg sustaiRable energy resources and decreasing pollut;oR.

     Violence and scarcity are coimected. At the eBd of the 20th century, when

the werld does not lack for resources, scarclty is itself a form of violeRce - structural

vieleRce, as it's termed, meaRing violence that is built lnto the structures of societiesi

vioieBce th3t results from repression aRd exploitatioR. The fact that blacks iR the

United $tates have ait average four years' shorter lifespan thaR whites quaRtifies one

evident manifestation of structural violence. 'g"he vast dlffereBce iR standards of living

between rich Batiofts and poor7 aBcl betweeB extremes of rich aBd poor within a

country, are partly manifestations of structural violeRce.

     If some violeRce is structural, then structural chaRge away from repressioR and

exploitation among and within societles will be necessary to decrease it. Butthere is
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another aRd less refractory process oRgoing in the world, drlven by eniightened self-

iRteresti that dGcreases structural v;olence. 1'hat process is science and the

ernbodiment ef its discoveries in technology. Science aRd technology decrease

structural violence by creat;ng rnaterial wealth, a rising t;de that Iifts all boats. "The

werk of creation," writes the Amer;can ph:Iosopher ElaiRe Scarry, "...always has at ks

center the work of rescue."i6 To create m3terial objectsi thGt is - chairsi lasers]

penicillin, hybrid rice ---- out of the silence of the IBanimate is always te sorrse degree

to vvork at the alleviation of human sufferlng. So ls the creation of Bonmaterial

objects ----- syrr}phoniesi religicRs - but nonmaterial objects have the profound

disadvantage that they must be recreated --- perforrned, eBacted - each tlme tkey are

used. In contrast, once material objects have been imagined aRd constgtljted, they

perform their work of alieviation on demand: the chair rescuing its occupant from

gravity, the laser from a detached retina or perhaps simply from one of the myriad

subsets ofignorance, penicilliB from dlsease, hybrid rice from huBger. And material

objects are significantly open and nondiscrimiBatory. (Nuclear weapoRs are also

rnaterial objects, to be sure, and it is difficult to imagine them wishing us well. But

many material objects are sirnultaneously weapoRs and toolsi aRd eveR nuclear

weapons, loathsome though they may be, have served coRstructive purposes as tools

for political changei as tools vvith which to dislodge aR old and now mortally

dangerous prejudice. Even as weapoBsi these manmade objects are rendered less
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seductive by theiranonymity aRd lack of discrimination. They are as dangerous to us

as to our eRemies - exactly the reasoit we do not use thern.)

     The great human preject, the oitgoing work of human imagination, is the

progressive rnaterialization ofthe world. That project, ir seems to me, complernents

Bohifs verslon of the scientific project, "the gradual removal of prejudices." Bohr

would remind us that our work, our institutloRs and our values must fually coRform

to the limitatioRs of the Ratgral world ln which we are iRextricably erribedded. The

earth does iRdeed revolve arouRd the suR; hurnaBkind is Bot a separate creatioiti Ro

3mount of slaughterj of so-called "ethnic cleanslRg," will fiiake one huinan culture

sgperior to another; aBd the threat of nuclear war l;rnits the wildest extravagances of

natioRal ambitloR.

     CorriplemeR£arilyi Elaine Scarry would remind us that the honest work of

shaping the materials of the natural world into useful objects - the work of

technology hamessed to scieRce - has as its dignified and compassioRate purpose

the aileviation of sufferiRg. Mater;al obiects - chairs that reduce the burden of

gravity, computers that autorr}ate monotonous tasks, nuclear reactors that generate

electricity to pump our water aBd light our way - are sailboats harnessing the subtle

winds of physical law and they are inveRtions as profoufid as the inventions of art.

They are less glamorous thaR objects of art, superficially less "sp;ritual," more fully

realized and therefore more anonymous, which is perhaps why many inteHectuals

disparage them. But their reach is wider and their compassion more encompassing.
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They are world--building; 'in Scarry's words, "the general distribution of material

objects to a population means that a certain minimum level of objectified human

compassioR is built into the revised structure of the human worldi and does Rot

depend on the day-to-day generosity of other inhabitants...."t7

     David Lilienthal, the first chairrnan of the United States Atomic Energy

Commissioni saw benevolence similarly in the products of science and technology.

"Energy is part of a hlstoric process,i' Lilienthal wrotei 'ia substitute forthe labor of

hgman beings. As human aspirations develop, so does the demand forand use of

energy grow and develop."i8

     Satisfying hurnan aspirations ls what our species iRvents technology to de.

Some peoplei secure in comfortable afflljeRcei may dream ofa simpler aRd srrialler

vvorld.,Hovvever noble such a dream appears to be, its hlddeB ageRda is el;tist,

selfish and violent. trvllllioRs of childrei3 die every year in the world for lack ef

adequate resources - clean water, food, medical care - and the development of

those resources is directly depeltdeBt on eitergy supplies. The real world of real

human beings needs more energy, Rot less. ieks oil and coal continue their historic

decline7 that energy 3cross the iiext half-century will necessarily come from nuclear

power and natural gas.t9

     Those who fear the d;version of plutoRiui"r} in such an ecoBomy should look

rnore carefully at the historical patterns of hor;zoRtal proliferatioR and the behavior of

terrorlsts. Nations that choose to develop a nuclear-weapoits capability find ways to
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do so. Iraq turned to electromagnetic separation of uraniumJ a technique the United

States abandoned at the end of the Second World War, when Israel destroyed its

Oslraqreac£or. Certainly plutoRiurn should be strictly controlled. But Ruclear

proliferation is far less a technical than a political problem. And terrorists have shown

little inciinatlon or ability to add nuclear eRgineers and metallurgists to their ranks.

The weapon of cho;ce in New York's World Trade Center borribing was nitrate

fertilizer and fuel oil, vvkich the terrorists found it easy to purchase in a foreign

country and were confident they knew how to ignite. Highly-e"riched uranium is a

far rnore dangerous material where terrorlsts are coBcemed than plutonium; as the

Nobel laureate physlcist Luis Alvarez pointed out some years ago, the background

ReutroR rate of HEU ls so lovv tl"iat terrorists woulcl l"iave a good cl";ance of setting off

a high-yleld nuclear explosion simply by dropping one 30-kilogram piece onto

another. gEU cag be dHuted, of coursei but plutonium can be effectively poisoned

through such processes as the fuel-recyliRg system plagned for ArgoRne's IRtegral Fast

Reactor. We sheuld make an effort to distlnguish betwen the fictioRs of the Tom

ClaRcys of the world and sober reality as we discuss a plutoniurr} economy.

     Adjgsting 3cross the last five decades to the new knowledge of how to release

nuclear eRergy has put us at Ro Iittle risk. With the demlse of the former Soviet

Union and its replacement by a volatile but resourceful collective of new statesi we

are already moving to a new ievel of world security with reduced numbers of Buclear

weapons and - what is equally valuable - extended respoRse times for the arseRals
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that remain. We will not easiiy find our way to a world free of nuclear weapons.

CertJainly it will also be Recessary to pursue major reductlons in conventional

armaments. But the evident uselessRess of nuclear weapons may bring that

millennium sooner than it seems. The end of the Cold War surely counts as the new

morning of tl'ie world.

     in a world less m;litarized, Iess speBdthrift of resources, science and

technology can enlarge thelr work of rescue. The populatioR ef the earth has

increased fivefold since 1850 - from eRe billion to more thaR five billion -

prirnarily because of sclence and technology -- because ofimprovert`ients in public

health, nutritiou and medicine. And we will be sustalned in the centuries to come by

sdence and technology as well. Far from threatening civilizatioR, the prom;se of

science and technology, the only hu!"riaR lnstitutioBs so far devised that conslstently

Iearn frorn their mistakes, is that they will coRtinue to dvilize us. And you work

honorably in the vanguard of that progress.

Tsui Bi yuku

Michi to wa kanete

Kikishi kado

Kin6 ky6 to wa

Omowazarishi wo
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臓lc縮鰯蹄◎des溺ew闘◎匿幽1調9 壌ア

lhave　always　known【wrote　the　poet　Narlhlra】

That　at　last　l　would

Take　thls　road，　but　yesterday

idld　not　know　that　lt　would　be　today12◎

Thank　yOU。
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      inmoting ghe ?eacefisg and Preventing the ivalitary VSes

                       of Nuctear Energy

                          thns Blix
                        Director Generul
               tsemationd Aeomic Enerx y Agency

(ipening Sesston, Anngut ConjZrence offapan ntomic Indtssthat thrum

                    Hireshima, Z3 xtlpnt 19%

      Not much time rernains till we reach the mornent that we call year 2eOO. As on a

new year's eve we look back over the past year Rnd forward to the comifig one, perhaps now

is a mornent to look ar eur situation from a longer perspective than we usBally do. This is

said to be the nucleaf age. indeed, questions conceming the uses of nuclear energy - for

destructioA and for develepment- have been at the top of the inteimational agenda for the last

50 yeaTs. There are at present gmat changes occuning which oblige us to reexamine the

roles of Ruclear energy.

      No place ceuld be more appropriate for that re-examination than Japaii, because Japan

is among the yery few countries which have consisteRtly and successfully tamed the atorn to

use in medicine, in agricu}ture and, above al1, to give a silbstantial afid independent efiergy

base fbr its growing standard of ISving ar7d its fagt expaiiding industry. When today we

rejoice in the phenomefial growth of Asiari economies and the rising standard of living it

brings to bi}lions, we might do well to remember that this evolution begac iR Japan and that

impomant elements - apart from education, hard work afid stability - were the privilege of

enyly demilisulzation and a deterrriined gse of peaceful nuclear power. We sltould ask
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ollrselves whether this recipe is not one that the world at large ceuld and should fo11ow

recluced military spending and a gieater use of environmentally benign eftergy.

      In Japan no place could be more appropriate thari Hireshima for this discgssioR. the

spectre of nuclear war between great pewers, which has hauntecl the world ever since the

bombs fe11 oR Hiroshima and Nagasaki, is at last losing its grip cn us. The discussion is Ao

longer about mutually assured destmctioR bgt about how we can cie away with existing

nt,eibat af"enalg and pirevent enew "vcleGr ,t,eapane from coraing iRSe beinLcr. Cethinly thR

use of arme{l force at natiofial and regional levels is ftot over, but cold war and containment

are no longer the dominant facters they once were. They are giving way to commercial

competition and co-operatien, negotiation and ilttegration. IR this new era disarmarnent must

go hand in hand with renewed effbrts to help the hundreds of millions who live in

depriyagon, with efforts to uphold hgman rights, and to maintain cultural diveisity, with

effdrts te protect the envireRment from rnindless destruction aRd effbrts £o consolidate ai3d

clevelop regional and global institetieRs, notably the United Nations systerR,

      Those whc vyerk in the :ucleair fieid n3ust certtribute their thirikng ar}d expertise

especially to two vitally irnpormt items ofi this new wofld ageftcia: the prezetical elirnination

ofnuclear weapons ar}d the safe afid expanded use ef nuclear efiergy for health, development

and environmeRtal protectieR. I shal1 address the secend issue firs£.

Promoting the peace£ul uses of nuclear energy

      There are afi ever increasiRg nurnber ofbeneficial and peacefu1 applications of flucleaf

energy in mediciRe, agriculture and iRdustry. While akl of them reqBire full attention to
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radiation pretection, only a few of them evoke any resistaAce. As we al1 know public

concern is focussed on nllclear reactors and the disposal of nuc}ear wastes. Promoting the

peacefu1 uses of nuclear energy requires iRter alia understanding those concems and meeting

them or showing that they a;e not well fottnded. I shall 1eave aside the many otheT peacefvl

uses of nuc}ear energy and aedress the iss"e of Ruclear pewer.

      There is ne doebt that the accideRt at Thrc:e Mile Islafid and the disaster at Chemebyl

haye had a heavy impact oR public opiRion regarding fiuclem pewer and that there is a

conim"ing prcoccupatioR with Ruclear safety especially in rnany reactors of older RussiaA

design.

      I£ would also appear that rnass media, ever in search of what can attract the public's

attentioza, by disseminndng arty ne.wg whinh pl2y nn rhe puhlic's fears of arlythi"g connected

vvltk faatatson, acmaly ftetp [o confiTm and twfiplify theSe ewg. IL is true thdt iti many

countries where theye is #o imrnedia£ely compelliRg Reed to add further electiric capacity -

as is the case in rnany indust!-ialized States - the pubtic will also resist further fossil fuelled

plants and 1arge hydre schemes, while in East Asia, where electricity demand is growirig fast

and it ig ullderstood that a higher standafd ef living depends directly upon respondiRg to this

derriand, the public seems fcbady to cope with whatever ceRceim it rnay feel and accept an

expaRsion ef nuclear power in the $arne way as it accepts other souroes of elecuicity.

However, public acceptaiice of or resistance to nuclear pewer dees Bot depend only upon the

presence or absence of strong demar}d for electricity. Even in the face ofa stron.cr need for

more electricity the expansion ofnuclear power at present would meet insuperable resistance

in several industri31ized countries - not only those few, like Auswia, Denmark and Ireiand,

which have made rejection of fiuclear povver a policy. To take a receRt exarnple, Finiand,
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with a largely pTo-nuclear government, with four existing nucleat Bnits with an absolgrely

superb safety 2md production record, needs additienal electac power. Yet, the Finnish

ParliarRen£ last year rejected a governmeftt preposal for more nuclear pewer, By contrast,

Fr2nce, with a relatively comfortable electriciry balance based ofi a 1arge and well-

functioning nuclear sector, continues to build nuclear pewer plaxt£s withoBt rr{uch peblic

concern. There is net one simple explanatien as to why Ruclear power is accepted or

rejected, Each comrnunlty has its owR history and power situatien and raust decide in its

owlt constitutioRal way what energy sources it wiil rely on.

      Nudear pawer m".qf fir,gt of all cQmpete with ether power sources on its own

economic, safety a!id re}iability meiits. The rapid expansion of R"clearr powef in East Asia

amet wise slvw buL cortdnuetl gYewth i" g6wte ethee eesniltpigs, likee Frdl]c¢, shows that

competitioA on these grounds alofie is pessible. Today, it is irnperative, hewever, that the

comparisoRs between diffetept energy sources also take their respective health and

environmental imp2ets into aceeunt. Thig neceggity ought to 1fl2d tn A ranftwpri interAgr {n

ftaclear power. IRdeed, the global climate chafige that is presentiy foreseen as a resttlt ef the

excessive emissioBs of so-cal1ed greenhouse gases, notably C02 afid meth3ne, would appear

to rnako aii carly rcvival of n"clcar power erucialJly irnportmnt. It is ourious that few of the

rnany governments, internatienal authorities and nofl-goverfimental grogps whe are deeply

engaged in the question ofglobal warmiBg have highlighged this point, In my view this has

given a certain Alice in WoRderland character to what sltould be a serious public discussiofi.

Let me give illustrations,

      Although global climate ckange was ene of the principal concerns at the 1992

Cofiference on Envirofiment aAd Developmeftt in Rio, few speakers at the Conferefice
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addressed the question of eRergy. The Franiewerk Convention on Climate Change which

was adopted by the ConfereRce established the aim of stabitizing gTeenhouse gas

cencentrations in the atmosphere ar levels which wogld not intetfere dangerously with the

climatic system. However, the ccRventioR does net stipulate how thjs, is tc be done. The

aivn of some ceuntries to contain man-rr}ade greefihouse gas emissioAs at l99e levels by the

year 20oo ig charizeterized in ?hgn. WnTld T.narEy Cniincil'.g xithnrit2t,ive report "Energy for

Temcrrow's World" as siraply uitrealistic. Indeed, in all the Council's global energy

scenarios for the time up to the year 2e20 - eveit xhe raost optimistic - there is an increczse

iti the use of fossi} fuels and an increase ifi C02 emissiofis. To anyefie looking around in the

world today, it is evident tka£ there is a global growth in reliance on the burrting of fossil

fuels and a global grcwth - fiot reductioft - ln C02 emissions.

      The Xnternatienal Pariel oR CIirnate Change (IPCC) is !eokiag mllch beyoRd the year

2020 ar}d is wprkng with sceRario$ up tc the year 2100. URder a "renewable seurces

scenarie" whichit has before it, renewable sources, including hydro, would in the year 2100

havbl a $kare of g3% of the total energy supply - as cempared to 6% commercial renewables

at present. Beth fossil and nuclear power would be practically phased ou{. Biomass would

provide 50% of tke world energy consemptioR, rnost of it being solid biornass used fbr

elecnicity geReratioR. Ctne may query how meaningfui such theoretical exercises are. In

particular the rapidly accelerating and domiRant role of renewable energies in the IPCC

scenatio I have referred to appears highiy specclative. The World Eneirgy Councll foresees

for biemass, solar, wind and geotherraal power sti11 only a very rnifier role eyen 30 yeafs

from now.

      The paradoxical sitt}3tion might be summe(l up as fbllows:
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First, relying today for over three quax"ters of our energy Reeds on the btirning of

fossil fuels, we are drastically interferfng with the ecological balance of the Earth by

releasingcr into the atmosphere at a fantastic speed huge quantities of carbon dioxide

raken frem the ve:'y sarne atmosphere in the course of mlllions of years and stored

underground;

Second, it is suggested to us that the phasing eBt of this enormous and i'isky

intembrence should oecur through the phaging in ni tirily of h{A. rnAgc, qnlmr. wind 2nri

geothermal power - sources which after more than a decade ofdevelopinent conuibute

only a fraction of a peTcent of the world's energy and whese real development

potential remains highly hypethetical;

Third, it is deefned inepportune at the vcirry least by mest leading participarits in the

greelthouse discussicn to suggest that nuclear power, which now contnbutes about 5 %

of the world's energy and hardly any of its CO,, should be expanded, although it is

2 proven 2nd presently Rv2il2ble technolegy which cQuld e2.qily 2nd rapidly expand.

arid which - with breeder reactors - could offer an alrnost inexhaustible source of

C02-free eRergy.

      The clominant voices in the global efiviroftmental debate axe so loud in their rejection

of nuclear power and their advocacy of conservatien and the hypothetical vastly expanded

ljse of renewables that cornrnents about the now existing aiid significant potential contribution

of nuclear power afe almost drowned oBt. Even a.mong irnportant groups of scientists the

fbcus seem.g sometiflies to be chiefiy en speculative recipes. For example. reparts from the

recent annual meehng of the American Associatiofi for the Advaftcement of Science highlight
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suggestiorrs that we might shoot a thin layer ofdust into the atmosphere every few years to

shield the ea.i7tlti from too much w a.t"mins. CeL'ta.lsily, tho exploratioi} orisnas2naLiyo sciet)Lifie

ideas should Rot be discouraged but the world-wide attention giveR to ideas such as this is

perhaps a sad sign that the ftttclear option is placed on a distaAt, almost forgotten, back-

burner, However, there are some exceptions corning litrom quarteTs otheT than from the

nuclear industry itseif.

      The 1993 report "Energy for Tomorrow's WorldS' by the World Efiergy Council states

-I quote - that "nuclear powey has lmmeRse technical potential" and that "there is a Ree(l to

cominue te seek a way of exploitiRg the immense energy reserves of nucteaJr power which

is publicly acceptable across the whole fuel cycle froin piocurement ax}d processing through

disposal." The feport also seggests that a rnajor drive wiR be required to "achieve the early

rehabilitatieR of nucleaf energyi` and to advance the introduction of Teltewable eneygy

supplies "if a significaft£ (iec}ine in the woT}d's relative dependeRce oR fossi[l fuels is goiRg

to occur over the next century" (page 90). To these co:sideTations one might add pt"te

cbservation rhat already i# today's world rnore than 40e nuctear power reactors help us to

div"ld bumv IBOO ifiiilivn tuL'is v£ C02 c"ti)biv"b amt wvulU kavg ivbulLed riviu `t!i altgiuatLivu

use of coaJ. This is aboljt 9% of total C02 efnissioRs of 2e OOO milliofi tons frern fossil

fuels. OBe might also have aclded the observation that the average C02 emissiofi per kWh

in the UK, where 70% of the elecbicity cernes from coal combustion was O.78 kg, while in

Ffance, wnere more thaA 70VS of electriclty cornes ffom nuc}ear power, rne C02 emlsston

per kWh wtts about oAc tcnth of thc UIK valuc, or O.e86 kg.

      More than two yeafs ago a Club of Rome Report concluded that-I quote- t'the use

of coal and oil is probably more dangerogs to society, because of the carbon dioxide they
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produce, than nuclear enefgy. There are therefore strong arguinents for keeping {he nucleax

option opeR 2md for the development of the fast breeder reactors ...".

      It is also reportecl that the Government of Japan, in a document subrnitted last

December to the U'N CornmitteeDR Sestaifiable Development states -I quote - that '`Japari

should promote developinent aRd utilization cf nllcleaf power on the assumptioA of safety

assurance, regarding it as an eRergy source which does not release CO,." It is gratifying that

at least one impor"tant goverfiment breaks the cux'taift of official silence about nucleaf power

and global warming. There is a cenain risk that political parties asid governrnents which afe

in fact positive or at 1east opeR to the nuclear power uption simply for feai of alienating some

voters remain completely sllent on the issue, leaving discussion to vocal anti-Ruclear groups.

Thio ooulcl rssult in the optien belng unavallable one day when it rnay be needed to meet

compelling demands for additional power capacity. One conclusion to be drawit from this

discussion is that scientists, and e:gineers and etheTs familiar wieh the nucleaf power option

must speak up so thae the public caf2 ebtain a balanced pictuTe of both the potentials aAd

pfoblems of Ruclear pewer. It should be understoo<l, fof instance, that if if;dusuialized

couneries. whjch h2ve thR pnnnnmir.. .cc{RntiGc ARri tgyzhnnlngieAl e.2r}2city ta Exr}2fld fheir

reliance on nuclear power used this capacity, the pressure cn fossil fuels would diminish to

the benefir ef developing cegntries, Although these countries are the most eRergy hllngry,

nuclear power is mostiy not a viable option for them teday, because it ls very dernariding in

technological infrastructllre and iR capital.

      Public discussion, with an active participation by scientists and efigineeTs, is needed

for a wide nuclear reviyal. However, there are also a fiijrnber efother things that this group

could and should do to promote the use of nuclear eRergy.
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      Tl'ie firct 2nd fhremn.<t i.< rfi pnsnre con,q{.<tently gnnd npemfinn nf existing niiclenr

plafits. Much has been attained in this sphere in the last ten years. The notion ofa nucleaf

                                                           '
safety culrure to be emu}ate{i by al1 countries, is geneialiy accepted and is propagate(i and

assisted at the internatioRal level by the IAEA as well as the World Asseciation of Nuclear

Opera£ors (WANO). Tkere is now every prospoct that an intcrmational convcntion on thc

safety of nuclear paweg plants will be adepted this yeax gnder IAEA auspices. Through this

convgfition, St2tes wM bifid themgelves to a nurnber ofimpotm£ safety principles and accept

participation in perig<lic peer review of implementatiofl of the obligations under the

conveHtion. 'I his coltyeAtlon may be expected :o be followed later by the elaboratioR of

afiother, similar conventiofi ofi the sa[fe disposal of rmclekr waste. The illternatioRal[ lega.1

infrastmcture relatiftg to Rucleax safety is thus slowly growing beyond the familiar

instr"ments on civil liability, physical protectiofi and notificatioR and assist2nce iri the case

of ernergencies.

      Whlle we caf] Row fegister over 60oo reactor years with the Cheriiobyl accideRt as

beiRg the oniy ofie which has caused significEmt off-site radioactive releases, there is still

concern {hat safkDty irnprovements are not taking place quickly enough in many older power

reactors efRussiaR design. Scarcity of resegrces in the former Soviet UnioR and too slew

2ssistucQ frorn zabroad :!xe ths ra2gons. It ig essentfal that alil conee!red accept their

responsibility. There is a compelling cornmon interest in ensuriJng that no further accident

occurs. At the rAEA we are a{ pfesenr particil1arly concerned about the situation as

Chernobyl, where two reactors are stiIl in gperation and where many skilled operaters have

Iert. A spec1at meeUng wl" sooit be itela m Vlenna on tnls suDject.
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      A second importsnt area of activ!ty ig the furtlier development of nuclear power

technology, The nuclear recessioft which still prevails in many countries in the Western

industrialized world does not eRcourage expefisive investment in such developrnent-

However, we should be aware that the emergence of advanced types of reactors might do

mlich to inciease acceptability of Auclear power. wnen public opjnion does recognize the

need to expand the use of nucleaf power, as I trust one day it wll1, it should find that

techRology in this fleld as in otheTs has not been sta.ndiflg still.

      Many new demaftds Evre being placed upsn aie iiext genetatioft ef reziteror3s. Tl}ekny

safety should be such that Ro plans are needed for the emergency evacuatioft ofpeople }iving

in their yiciRity. They should be econori}ical:ty corripetitive axid easier to operate than present

reactors. With a renewed aoceptance of the nBclear pewer optioR, new functioRs can be

foreseen for fiuclear energy. The fast grewing number efhuge cities around the world could

be supplied with electricity from reactors which are located not too far away. RegioRs which

must increasingly rely on the desalination of sea water could look to a Revv optioB, Heat

producing reactors could haye wide industrial use and reactors cottld be used for district

heating in the celd regions of the world.

      Jag)an is ta]riRg a prominent pan iR the developrnent of the flext generation of nllcleaf

reactors. This is far sighte(} and Tnay one day pay off weli. The high ternperature gas

ceolecl ieacter is an interesting exarnple. Even the much raaligRed breeder reacters may oRe

day be warT[}ly welcomecl. It is true that the ecoftomic case for breeders is not present today

- with uraniurn prices at a very }ow level and it is true that the use of plutoRiurn raises

special security demands. NDwever, looking towafd the next century the experience that a

ftw counnics, isieluding Japan, Francc and Russia, aro &aining in thc dcsign and operution

of breeders may turn ovt to be valuabie - for themselves anci foT the world as well.
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      The issue of waste from nuc}ear pewer still 1ooms large in the pvblic debate.

However, it is not of the sarne dime"sion as the issue ef operatienal safety a.nd it is likely

to be oflimited duration. Once suitable sites have been selected and appropriate installations

been built, problems are unlikely to arise. The operation of waste disposal iRstal[lations is

not very complicated, Nevertheless there are some matters in the area of radioactive wasre

which deserve particular a£tention. First, St is kaown that the handling of nuclear waste in

the militagy-sector in theUS aiid Ressia has had serious deficiencies. This must be remedied

over time and in a planRed manner. Second, it is importaRt to get on with the selection of

sites which are suitable for waste clisposal and to consult the lcrcaa population. Experience

frem several counnieg, incl"ding Fr2nce, sh"ws that acceptaAce is by no means unattainable

when fu11 information is patientiy given to the pttblic and the poteRtial benefits to the local

communities are explained. Third, despite the fact that there exist today fully satisfactery

methods of rnafiaging axd disposing of al1 levels of radioactive waste, it is desirable that

research and development comiRue. Just as we may expect a new generation of power

reactors offering new and positive features, new methods of waste handling may emerge

which may be less costly or, perhaps, shorten the tirne span during which the wastes remaiB

radigactive.

      The concept of"aiternative energy" has beeH much i: fashion. We should coin the

term "alteiT}ative waste". Nucleaf waste is an alternative to the waste from burnt fossil fuels.

If the wastes frorn btirfit fbssil fi]els could be majiaged and disposed of as safely as the waste

from nucle3r power, our global envirofirneR£ would not be endangered. It is the wastes from

burnt coal, oil 3nd gas - Rot the waste from nliclear power plaxts - that cause acid rains a.r}d

greenhouse gases. Thegp. wAqfpaH< nrA .qn vnlnminnn.c rhAr f.hey oannotbe contained and buried.

Sites for the ultimate disposal of these wastes are not selected. rl'hey are our atmosphere aiid

the sui"face of our eamh.
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Preventing the military isses of nuclear energy

      After dpg2dp.g of n"elRAr arm.g race.q. tha wnrlrl ig heginning tn descftnd t.he 2rms

spiral. Russia and the United States have agreed to cut the number of their nuclear warheads

frorn some 65 am together to around 3000 each. Altheugh even this nvmber still represeRts

a formidable destmctive potential, it points to a decisive tuming of the tide and indicates that

the nuclear-weapon States no lofiger consideT nuclear armed confiicrs between themselves to

be reaiistic, [l7he great powers appear to feel that they haye no choice in this new era but to

co-operare afid to bridge differences which inevitably arise. Althovgh the Securtty Council

of the United Nastons is Ro£ iTnmune to paralysis rhTough a veto, commofl action is novv

routinely afid si#cerely sought and often achieved. This, too, augurs well for the furure.

      Tn thi.< citu2rlnn mAny new qne.<Hnn.q 2rise with 2 gpecific he2ring on the nuclear

sphere.

      A current problem is the safe dismantling of redendax}t nuclear wafheads and the

storing, managing and eventual use or disposal of the plutoniurn and highly enriched uraiiivm

regarded as excess to defence rcquirements. It must be verified that the material does not

go bac,k to military use. Presiclent CliRtoR has declaxed that the United States wa.ll place

recovere{i materia2 uBder the coRtrol of the IAEA arid we expect considerable quaiitities of

such material to be placed perfiianently under safeguards already this year, NVhile the

recovered enriched uranium is expected to be transformed into low enriched uranium and

made into fuel for light water reactors, there is sti11 considerable discttssion about the futuTe

of the :ecovered plutonium: whether it is to be used in special dedicated reactoTs, or as MOX

ftiel in light water reactors o; be rnixed with nuclear waste afid disposed of as such. In either
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caseinterc2rion21 verificatioR ofsuch peaceful use and disposal ofsEch rnaterial will be rnuch

more demanding than simply verification of s{orage.

      It is iR the context ef the proposals to place excess }1[EU artd Pu under safeguards that

a disoussion has Gtarte(l about the Pu xx,hich wiil come back frorri the reproeessing of gpp.nt

power reactor fuel - e.g. from Japafi - aJid which is already under safeguards. Although

efforts will be made to limit the quantities which haye to be temporarily stored, speciaa

measures are being discussed to enhance coRfidence aAd tpansparency in alll aspects of the

trax}sport, stoi-ing and gse of plutonium,

      Witk a grewing surpllls of plutonium and highly enriched uraniurn connected with

nuclear weapons, it is ftotsurprising that attention is ngw tuming to proposals for a universal

prohibition of the productioR of funher fissionable material for vse in weapons or other

Rllclear explosive devices - a so-called cut-off. Such a ban wovld prevent the dismaAtling

of nBclear weapoRs being offszet by the simultaneous production of fissioRab}e material for

new weapoAs. If universally accepted and not lirnited to the declared nuclear-weapon States,

such a ban would Edso put a cap on any further pToduction of fissionable rnaterial for

weapons in the so-called threshold States, i.e. in India, Pakistaxi aAd IsTael. Verification of

a univeT$ally accepted cu{-off would require a very extensive effort, as reprocessing and

eftrichment p}ai}ts and - probably - all nuclear feactors in declaied neclear-･weapon States ar}d

in India, Pa[kistan and Israel may have to be safeguarded,

      It has been argue{l that participatiolt by India, Pakistan and Israel in a cut-off

agreemen£, although preveRting these States from producing zny.linther fissionable rn2teri21

for weapons, weilld Zegitimize whatevef stocks of sgch material they might have had when
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joining an agreement. I do not find this argurnent very convincing. There is no reason to

1et the be.st - ne nuclear weapons - be rhe eneray nf the gnod - no firrther material for nuclear

                   '
weapons.

      A cornplete ban on nucleaf testing is at long last under serious negotiatiolt ift Geneva.

Its conulusivB ttiid univerSta1 2tccePral}Ce would give a powetful sigfial that the era ef fuithtf

nuclear weapon develepment is ovef. It would aiso give a powerfu1 boest to the nen-

proliferation treaty by eliminating one inequality between its non--Ruclear weapons and its

nuclear weapons panies.

      From the media artd from some international public discussion, one might get the

impTession that as the world progresses toward Ruclear disarmarnent the risk ofa spread of

Ruclear weapons to fumber States has paradoxically been grewing. The discovery that Iraq -

 an NPT State - was pursuing a sizeable claftdeshne programme for the enrichment of

uranium to use in nucleaf weapons was a severe shock raising the questions of vy'hether there

are ether clandestine progmmmes and whether guararitees caA be created against such

devalopraents.

      Some new dangers can, indeed, be idendfied but also a n"mber of positive

developrneBts. Let rae first ftrcus oB the dangers. At the time when the NPT was cencluded,

the concern was that the more iRdestrialized countr'ies rRight use nuclear eitergy for mllitary

purposes. This has notbeeA the case. Japari and other advanced industrial Rations have not

sought their security in these weapoRs. Today, however, more developing countries are

reaching a technological level that might eaable. them to make. nucle2r weRpofi.s. Traq w2g

secretiy trying. India, Pakistan arid Israel - not parties to the NPT - are deemecl by most
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observers to have thecapacity foT the mllitary use ofnuclear energy. Atpresent, an ominous

qBestion mark is attached to the DPRK which has adhered to the NPT but which - despite

Security Courtcll requests - is rejectiHng effectiveIAEA inspection, especially in the pla!at built

for plutonium separation.

      Another new concem about protiferation is linked to the changes in and the break-up

of the former Seviet Union. It may be hoped tha{ the risks identified afe short-lived Emd that

not only Kazakiistan and Belarus bttt also Mcraine will join the NPT and will, with

appropriare ecoflomic ar}d security arrangements, transfer arty nuclear weapofis on their

territories to Russia. With the active co-oparation of these countries the IAEA is pTep2ring

for safeguards inspeetion of all nuclear facilities in them.

      Another risk is that nuclear rnaterial, knew-how and experts rnight trickle out to States

er groups potentially interested in raaking nuclear weapoRs. The respoRse to this risk lies

in strengthened fegulatory control iri the States of the fofLmer Soviet Union and in increased

aleriness against smugglkig. So far, RoRe of the inaxy iRstances of smugglkig which have

                                                            '
come to li.crht has involved nuclear material of types or quantities which give rtse to

prolilaation risks. But there is n" morn for campl2cency.

      The new risks of proliferation which I have mentieRed have an important counter-

balance in new cemmitments to rton-prolifetation. ArgeRima aAd Brazil have opeRed the

wliulv uf Lliv,ii imvlvaL giugituiimvb {u [aulE uGiei and tu IAEA lnspec,tioti. If ･- its w¢ now

have reason to hope - Cubajoifis the Tlatelelco Tfeaty, the whole of Latin America could

soon become a Nuclear Weapon Free Zone. In Africa, South Africa has beceme the first

State in the world to roll back from a nuc!ear weapon capabiliry and to request IAEA
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vu'lfiultguJ] vf tiiv ts"it!itcttiusi ur its wcapos)s pi7ogrammv. If, as rgocntly dcclared, Algcria

adheres to the NPT, the path would be open to Africa becoming a second nuclear-weapon-

free cofitinent.

      In the Middle ERst, the peace process offers some hope for the establishment of a

nucleaf-weapon-free zone. Indeecl, it is hard to see how the peace precess could be complete

withollt a well verified nucleaf-weapon-free zone or rcne free of al1 weapons of mass

destructrofi. '1'ne thftA fias beefi asKe4t te assisl Me par{les tn explortng tne flecessttry

verification arTangements.

      A special arrangement involving India and Pakistan and several other countries, may

also be needed as part of the effbrts to free the world from military applications ef nuclear

energy.

      Xt is too early to speculate oR the anrangements necessary for a world in which Ao

single RatioR can threaten others with the gse of nliclear weapons. The genie is eut of the

bottle. UR{il the United Nations has developed as asi effective secgrity system - and we are

far from that situation - the five decla!ed Ruclea.r-weapon States are uniIkely fully to abanclon

their capacity. There is much, hovvever, that can and should be done to promote Aon-

proliferation befofe we reach that advanced level of global organizatiolt.

                                                        '

      Above all, i£ is imponmt that the majvr Stut:s coritj-iiue the pollcy of detei}te. Since

the end of the celd war tremeRdous pfogress has been achieved, e.g. in Nicmagua and El

Salvador, Mozarribique, Narnibia and Ethiopia, Leba.iion and the Middle East, Cambodia.

Bnt there are still areas of large scale or limited armed conflicts, e..ff. Bosr[ia, Soma.1[ia,
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AAgola, Rwanda, Afghanistari, As security interests drive arms Taces, including nvclear

arms races, detente is the fi.rst banier agaif}st nuclear proliferation, In this respect, we might

perhaps dare te be optimistic. We seem to be iR ar} age ofRegotiated settlerrients of conflicts

- whether about territory, ecoftemics oT even humaR rights.

      A second barrieT to proliferaticn may lie ･- as we have learnt from failure in the case

oflrag i-ti mopa effe,ptiye centrvle e-hter exporte QfnucloaJp matcriai Lrsd egv{pment. A t-;tA

barrier may !ie in verlfication so effective tha£ it will help to deter States from any secret

military uses ofnuclear energy. In this regard, too, experience in iraq has helped us to make

progress, The safeguards system of the IAEA has beeR considerably strengthened. In the

case of the DPRK it was the use of the latest techniques which 1ed the IAEA to sound the

aiarm. Today it is Rot dete£tioft and verification techniques that are in question but rather

the meaRs available for inducement af)d enforcement, However, fur{her conselidation and

development must occur in the field of verification of the peacefu! uses of nttclear energy.

Full national ftucleair transparency coupled with full co-operation with the international

safeguards system fnay lead to greater confidefice about the exc}usively peaceful use of

Ruclear energy.
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@ Developrfientandma±Atenanceofiabroadbaseofknowledge.
@ EstabXishyftent of an eaxly and aetive dialogue w±th all tbe
     interested paxtie$, particularly the public,
@ Con$ideration ef the re6ource requixernents .and impacts
     associated with scegulation.

@ EnsuranceotithetSmelinessofregulat±on.@ Freq=ent assessraent of the regulator>r intxastxucture, and
     xevzsxoA as neeessary.
EffectSve regulation resuks in a= enviTonment ehat fosters self-
assessment and thG quest iox excellenee araong those !egulated. The
speaker wUl also pxovide exaraples of the application of the
universal principles Sncluding descript±on$ of speciiic reguLatory
actio;iB and processes.

The speaker w"1 descx±be the expexSence ef the ur.S. Nuclear
Regulatory Cemmiss±on in effoxts ito impreve regulato]ryeffectiveness, the pyactice$ thait have developed during these
effoxts, and the untvexsaX pxiRciples supporting those practices,
Efgective nucleax safety regulation invoives much moxe thaza
technological decision rnaking. To achieve its priTnary reguZatoTy
objective, regulation Triust involve wany wtuXtri-dimensionaZ aspeets
iRcXtsding:
                      ,

XNTRODUCTION

Good afternooR, lad±es and gentlernen. Z feel very honored and
pleased to speak to you today at this 27th annual conEerence of
the Japan Atomi¢ Ind"strial Forum. After spending th±rey years
in aeaderae as a physics professor and adntnist=atox, fior ehe past
seven yeaxs X have been a Commissioner at the NucZear Regulatory
Cormi$sion and, in that capac±ty, have been intirnateLy involved
in snsuring that nuclear energy in the United States is developed
and utilized iR a safe manner. I have brought to my wonk on the
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Comulssion rny perrsonal cornTnitrnent to Zearn and generalize from
experience and to distiZ2 the essence of that experience into
general princip2es.

The basic thene of this conEexence, "Toward a
Nucieax-Weapons-Free World - the Roie of Peacefui UtUization of
Nuciear Energy," is mo$t appropriate now with the ending of the
Cold War and the $tart of dasrnantletaent oi the world's arsenal of
r}ucXear weapons. For tthe puirpose oE thts talk, when r reie]7 to
Lxt±Zizaeion of nuclear enexgy, Z wi:1 be restzicting rnysei£ to
the ernpioyment ofi nucleax xeactexs Eor power generation, Thexe
are reyrtad other peaceiuX r"ed±cal and industrial appXications of
nuclear materials but these are raore app=opriateiy the subject oi
anotheT forurn. BefoTe £uxthex peaceful use of nucleax energy can
be realized in the United States and, r ventrure to say, in many.
other countxSes oE the worlci, there are foux pyimaxy conditions
that must be satisfied, naraely:

2, The continued saEe operatioR o£ exSsting nucleaM power
     pZants.

2. Re$olut±on of the issue ofi how to "ispose of spent nucleax
     fuel elements,

3. A regulatoxy process that prov±des a clear set oS ground
     rules tfor evaluating future nucleax powex applications.

4. The ability of Buclear powesc plaRts to cempete econontcaZX>r
     w±th othey avaUable foTms of power generation. CZearrly,
     this wU± be dependent, to a large extent, on paxt2culauc
     sieuations in each individual country.

Vnless all o± these conditions ar$ met, T sentovxsXy believe that
the)e wUl be no near term v±able RucXear powenc option. The
nuclear xegulatoyy process casc have a $igniEicant inf'luence on
the likel±hood that the fioux conditions are met.

X w±ll devote the rest og my talk to descxib"ng eo yo= how we at
the NRe have learned to zrn]preve tk}e etigectiveness off ouT
regulatoTy p2roces3, the untvexsal pxincilples that Nfiie believe
should guide and suppoxt impxoved regulatory practiceB, and the
pxactices that have develop$d from eppLication oE the pstnciples.

EFFECT:VE REGIr!-,A']rIoN

WhUe nat±onal xegulation$ can inf2uence nuclear saSety. no
amount of reguiation caR eRsuxe seEety if those who xu" the
nuclear plants do Rot take it upon themselveB to operate as
safeZy as po$sible. It is not possible, noec is it desixable, foT
a regulatory ageRcy to have ultiraate responsibility fiox the
safety o£ nucleax poweex generation. There Tnust exist iR the
nuelear plants a safety culture which recognizss that the p]rimaxy
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responsibiZity for safety l±es with the operators oE the
Thus, effective regu:ation should prornote an environrneRt
fiosters seZf-assessment and a quest Eor exceUence among
regulated.

plants.
that
those

REGULATORY ?RXNC:PLES

At the NRC
that we are
behavior as
xegulatoxy
ReguZation
principles
pexSoscrnance

we have identified a number of untversal pxincipies
 using to guXde us in our deeisiolt making and in our
 individuals and whach we find heZp lead to effective
processes. We refeT to them as the PrincipZes of Good
and have rfiade a coTam±tment to adhere to these
because we believe they promote cons±stentiy high
 and addres$ inadeguate performance.

Good regulat±on identifies the condk±ons necesBary to ensure
safety and creates an ezavironment which insists on corapXiance
with establSshed standard$ whi:e aUowing and eneouira'g±ng
licen$ee$ eo take the 1eed in malntaining excellence and to
exeTcise init2aeive in ldentifying and solving potential as weU
as aeeual problems. Good regulat±on encouxages sound and
e£feetive practices, discourages unsoundi pxactices, and
identities quest±oaab2e pxactices. Xt must, the:effoxe, estab22sh
both standaxds by wkich to judge practiees 'and the means to
encourage the sound and diseouvage the unsound. To accoraplish
this, regulatiori raust bG:

XNDEPEM)ENIr. Nothing but the highest possihle staBdards ofi
ethXcaX pexstoncmanee and pncofessionalism should infbeence
xeguiatioit. Howev$x, ±Rdependenc$ does not imply isolation.
AXI avatXable facts and opinions musLL be sought openly from
lieensees andi otheir inte]reBted nembers otf the publXc, The
vaany and pos$thLy connti¢ixing pubXic intexests involved vaust
be coR$idenced. Final dec±sleRs rfius℃ be basad on object±ve)
unbiased assessraents of all lnfioxmation, and mus.t be
docurner}ted wSth yeasoRs expiictely gtated.

OPEN. Nucleax reginiIaeion is the puhlic's busiRess, and it
raustc be tTansactedl publ±cly and candl±dly, The pubUc rnust
be inforwted aboxit and hdive the oppoxtunity to participate in
the regulatoxy processes as reguixedi by law, OpeR channeks
of eornmun±cat±on must be maintained wteh )egislatoxs, othey
govertment agencies, Li¢ensees, akd the public, a$ weU as
with the imtexnationaX nuckeasc eotnmunitry.

EFFXCMNT, The pubkic, the raee-paying consumer, ane
lieensees axe ail entitlsd to the best pQBsible manageaient
anct adwt±ntstration ost scegulatoxy activities, The hSghest
techntcaX aRd rRanagexSal competence Ss xequiTed, and rnuse be
a constant reguZatoxy agency goak. The regulaeory agency
must esicablish rneans to evaluate and eontinuaUy upgrade ±ps
regulatory capab±lities. Regulatory aetivit±es should be
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consistent with the degree of risk reduction they achieve.
where sevoral 6ffective aiternat±ves are availabZe, the
option which min±nizes the use of resources should be
adopted. Regulatory decisions should be made without undue
deiay.

C])EAR, Regulaeions should be cohe=ent, iogical, and
pxacticaZ. There sho"Xd be a clea= nexus between
regulationsandagencygoalsandobjectiveswhethex '
explicitly or implicitly stated. Agency positions should b$
readUy understood aad easSly applied. '

RELIAIglJE. Regulations should be based on the best avaUabZa
know:edge £xotu research and opexatioRal expexience, Sy$tertts
interactions, techno:ogical uncertainties, and the diversity
oE lieensees and regulatory activitles rnust all be taken
into account so that cr±Bks aure mai"tained at ait acceptably
low level. Once established, xegulation shouid be pescceivGd
to be xe"able and Rot unjustSfiably in a statre .off
txaRsition. Regulatoxy actions shouXd always be fiulXy
eonsi$teRt with ssiritten Tegulations and should be pxomptly,
faiirly, and decis±vely adm±nistered Bo as to lend stability
to the nucleaur operationaX and planni"g proceBses.

These pyinctpXes have not rRexeZy beeR dxafted and then ioxgoeten,
Thsy have serve(X as the fxamework for inhe developraene oft
standards of performanee and pxofessionaZism within the M?C. '
Each NRC employee has received a copy of the Principl,es. E-ch
techntcak statt ruernber has aiso been given a set o£ petformance
expectations, ba$ed on trhe Princtples, foer diiferenic types oti
work yesponsibUities.

FEA"['UIRES OF AN EFFECfl"IVE RE(}ULAVI[iORY PROCESS

we have developed a self-con6istent Bet
that dexive Eror" the Pntncis)Le$ oi Good
application of the Principles, we have
nuclear regulaeory pxoeess rnuse inelude
fea:ures:

 of regulatoyy proeesses.
 Regulation, Fxota
afound that an effective
 ce=tain essentiaX

@ Development and rnaintenance of a broad base of knowiedge

Regulat±on of the operrat±on of nuc:ear powex plants to
protect the public heaX"Lh and saEety xequires a technicaXXy
well infiorrned and skiUed staff capable of employing
relevant technical kriowle<3ge in itB decis±on Tnak･ing. To be
Eully effective, this staEf tnust be supported by a body of
technical ±nforraatSon readiiy available to St in a useab2e
Eorm. The NRC is a knowledge-based organization whose
vitality rests upon its ability to transforrn sc±entific and
techn±cal knowledge ±nto sound reguiatory p]factice.
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ig E$tablishment of an early and aetive dialogue with aZ2 the
inte:reBtedl parties, part±cula)rly the ]public.

Xn ordex to ensuxe that alX impacts and aspects ,of a
partieulax xeguZation are appropxiateZy considered, it is
essential tthat all ehose entities that nay be affected by
the regulation have ample oppoytunity to express their
views. Whe regulated cornrnunity wilL generally offe]r the±r
views in ehe eaxly stages of the regu:atory process with
very 11ttle solic±tation needed. Howevex, special efforts
axe needed to obtain the views of the general public duxing
the early stages ot the fourmulation oE a new regulation. rf
the public does not have ithe oppoertun±ty to activeXy
pa)fticipate eayly in the process, it is very dii£±cult to
ga±n its acceptance otf the sven:ual regulatory decisions
that are madEit. To move forwayd tewaxd greateir utUizatien
of nucleax ettergy, it is necessaery to convince the pub]ic
that thi$ caR be done xafith no adverse $afety S;npact,

@ Cons±deration o£ the ]resource requirernGnts and impaets
associated with scegulation.

While the primary ehxust of nueleax xeguXation rn"st aiways
be that safety eonsidsrations ere paTamountr, reguXatoxs
ca=not sirnply add conservatiem ulpon conservatism. The
xesources of both the reguaatoxB and the regulated are
tsthtaSted, Vnxeasonahly icuyden$ome xeguixemeRts, with no
srkgnifS¢ant sa£ety impxovenent, can dSlute the available
human aRd financial resouerces and result in an erRphasis oit･
relatively unimportant issues. Whis can iead to =eduction
in $affety and, very iikely, eventual elimination' of the
nucleax eption on both safety and economic cons±dexatiolt6.

@ En$i2xance otf the timekness oi regulat±on.

For a regulatory syseern to be effective, ix mu$t be able to
quickiy respond eo the perceivsd n$ed for a paxei¢uZaer
xegulation. Thus, when new operational experience or
veseaxch ±ndicate$ that a new or revised reguZatory posthtioR
is appiropxiate, the regulatory process muBt facUitate the
pecocaptr achieveraeRt of a soundly based decisioft,

@ itequent asse$$rnent oti ehe xeguiatoxy intrastructutre, aRd
revision as necessary.

The regi;lator rnust continuously moniter the efEeetiveness off
the regulatoxy pxocess and acevise it in urespon6e to changing
cond±eions. As the nuclear Sndustry changes and rnatures,
new operational experience is gained, or new pertorrnance
trends and patterns develop, it may be nece$sary to adjust
the basie regulatory tnfrastxucture.
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PLE F NR RE I.ATORY A TI N THAT REFLECT THE PRrNCrPllES

Enhanced Participatory Rulernaking

Since early 1992, the NRC has been engaged ±n a ruiernaking･
process to estabUsh the radiological criteria for the
decornrn±ssioning and decontarnination of licensed nuclear
facilities, In accoxd w±th the pxinciple of openness and
the desixe to pyovide fox eaxly and comprehensive input £vom
affected interests on important public health and saiety
issues, the NRC decided to foUow a process that would
include ephanced participatioR by the aEfected interegts.
The objective was to obtatn inlput on the xulemaking issuGs
from ehe affectred interests before the NRC developed even a
provisional regulatoxy pos±t±on.

This eariy paxticipation wa$ accomplished trhroikgh a series
oE seven public work$hops, held in vaxious Zoeations
thyoughout the Untted States, The workBhop format was
seLected to pxovide the affected ±ntexests with an
opportunity to dkscuss the issues with each othex and to
question each other abouit xespect±ve posieions and concexns,
The workshops wers open to ehe public and sehe pubXSc xofas '
given the oppoMtuRity to comnent on the ±ssues. The
workshops utilized the services of trained facilitators who
werre experts ±n Betting up and conducting these types oE
rneetings thus inpxoving the likeXihood that aU the ±ssuQs,
pes±tions and concerR$ of tke paxt±es wexe coRsidesced,
Paxticipantrs were tnvitred ixom many divexse groups including
Btate, local and Native Araexican tribal govaTnrTients, federel
agencies (iRcludi"g NRC), citizens giroups, pro£esgiona1
socie`L-tes, and the afffiected nu¢leax tadu$try. SeXected
part±cipants who would not otherwise be able eo pa=tictpate
in the workshops wexe provided with £inancial asgistance for
their travel expenses.

The Coruulsgion ig very pteased wlth the progress being rnade
on this rLziemaking. A draft o£ the tresult±ng progeosed
ncegulation is betng ctncuXated to all the workshop
paxticipaRes anct to othex Sntexested parties, aRd we expect
thait a pxoposed acegulatioR wt±1 be publlshed Eor pubL±c
comrnene ln ehe near futuxe. During irhe course ofi trhe
workshops, there was a sign±f±cant ehange in the attitudes
oE citizem gecoup xepxeBeRtative$. Frora expressions of
distrustr and Xack oti cxedibil±ty oi the NRC, theire wag a
shift toward the vSew that NRC was taking azz iTits)ocrtaRt rtxBt
step ±n Te-establishing the erust and ¢xedib±ISty needed to
accept its regu:atory decisions. NRe ltndexstands that it is
±rrrportant to demonstrate that the pubLic cocurnents at theworkshops were heard and seriously considered in axriving ht

the f±nai ]fegulatory proposal. We ae maC have been so
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pleased with this new regu:atory approach thatr we are
seriously considering it for addit±onal purposes.

Cost BeneEicial IJicens±ng Act±onB (CB]UAs)

The NRC has encouraged its nuclear power plant l±censees to
identify both a) regulatory requirements that pvevide iittJe
or no safety benertt yet ±ncur signSf±cant eosts to
implernent, and b) tnstances where l±censee commi.trnents to
the NRC exceed what is necessary to raeet the xegulatory
requirements and where cost savings can resuk if the
commitment i$ revised. Meensees have requested reiief frova
these requirements and comm±traents that are viewad to be
raarginal to saEety. They are reEerxed to as cost benef±cial
licenstng actions ox CBIkAs. In maRy eases, aEter due
considerat±on ofi aXl the factotrs, the NRC has gxanted the
reguested xelieg. Foi exampie, in 1993, eut of about 34
requests the NRC appxoved 14 and has another IS ･under
review. Zn 1994, we alTeady have 2S new submittals undex
   srevxew.

@

There aere both dixect a"d in(itixect safety benefits frorn
these CB]LAs. A direct benetit xesults when the costs
averted axe app:ied to satiety enhancements in areas that
have greater xisk signiti¢ance. An indSrect benefit ensues
when the xeduet±on ±n operational and rnaintenance (O&M)
costs reBultB iR a rnoxe eff±ciant and eornpetitive
oxganization,

Siting oE Nucleax PoweT PIanes

The NRC's $itimg ¢xSicexSa fox nucleaur power pZants have been
essentially unchanged s±nce 2962. As a xesuXt of concerns
ncegarding tha sitlng of nu¢leax posser plants near major
rnetropolitan centers and Eol±owing the rhiree MMe Island
accidene, ehe NRC sought to xevise its siting criteria so as
to strengtheR siting as an added eleraent ofi
defense-in-depth. The intene was eo decoupLe srkting
coRgidsrat±ons firom plant des±gn so that pZane design couki
not be rnade to cornpensate fom unfavorable sites.

A propo$ed muXe was pub2tshed £our covanent in late 1992 that
wouXd deeeuple slting firom pXant de$ign. Zt had the
foUowing major feaeures:

ag AninimurRdistancetotheexelusionareaboundaxyo£     O.4 miles;

ge Oifs±tepopulationdensStiesaveragedoveranyradial     out to 30 mi2es $houXd not excGed SOO people per square
     m±Xe.
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@ Site meteoxology was to be eliminated as a factor in
dete)m±ning site su±tabil±ty.

WeU, the response to the proposal was that almost everyone,
both within and outside the Ynited States, was emphatically
opposed to it for many different ]reasons. Countries that do
noe have the Un±ted States' luxury of large open spaces Eelt
that rkE the United States adopted these regulaeions it would
he very difficult iox thetu to justify the s±ting of plants
in theiT countxies. As a ere$ult oi this groundswell of
op±nion, we have reconsicilered oux previoia$ posieSon, The
CornniBs±on now understands the undesirabUity oti' inc2udSng
xtgid gucaericaX cxiterta in the reguiations. Numeriaal
vaZues for exclusion aerea stze and popuLation den$ity wiU
pxobably not be part ef iche xegulaeie=s and may oer rnay not
be included in the guidance documents. We are in rhe
pyocess of developing this xevised uregulatory approach which
wiU in turn be subjected to a fulZ and open publ±c
dSscu$sio".

My ptr±mary motive iR discu$$2ng this rulemaking ' is to
emphasi2e ehat, whUe we axe independent xegulators, we
cannet create 2regu2ations in S$olatSon and vaust continue to
remain open to the ideas and coRcerns of aU iptexested
    tpartxes.

@ National Performance Rev±ew

X would just like to rnent±on a new in±tiative th.at we have
recelttly taken as a result of Wce Pre$ideR"u Goxe's Nat±onal
Pexfoxrnance Review (NPR> for Fedsral Government agencies
initiaited at the xequest oi President Clinton. The NPR
bsgan in March 1993 uzader the leadeership of Vice President
Gore as a $ix-rnonth rev±esaf study to make gov6xrment work
better and seg:tg--ssjitle . On September 30, 1993, Pncesident
Clinton iss"ed an gxecutive Oydeer on Regulatory Planning and
Review ithat began "a pmogeraTn to xeEoxca astdl ruake reore

efficiene the eregu:atoxy pxoce$s," One of the object±vee oi
the program is t'ito rnake the process more accessSbie and open
to the public," The Orderr also incZudes a see oE ?xinc±pXes
ofi Reguiation that aU FederaL Agencies are u]fged to follow
and which conta±n many sirnUaxities to the NRC's own
principles oE Good Regulation. As a xesult otf the
pres±dent's Executive Oxdey, our plans to enhance public
partScipat±on in the regulatory procass by giving the public
easy access to NRC ±nformatlon of ±nterest to ehera have been
reinforced.

We are now considering a pUot xulemakSng p]oject in whiclt
the publ±c and other intexested paxt±es can dixectXy
pa]rtic±pate in the development Df a reguLation by
interacting with NRC personne] via an easily accessed
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computer netwouk. Dhe te¢hnicai deta±IB are nosij still in
the conceptual stage but informat±on and coruputer technology
currently exist to realize this idea, We are now ±n the
pscocess of installing software and hardware, setting up the
necessary Snfrastxucture, and exploring the ZegaX
impi±cae±ons of the pxoposed psocess.

@ XNPO and NErm

I would like to end rny d±scuBsion of examples of the use oti
our reguXatory pxinciples with a mention of the fruies of
the pyocess. As r sai<S earLier, eEfective regulation shoulci{
result in an envirenment thatr fostexs sett-asses'srnent and a
quest Sox exceUence among those Megulated. I beLieve that
the United States' nuclear taClustry prov±des ev±dence oE the
existence of a safety culture that emphasizeB self-
assesBment and strives fo2r excellence. The pritua3y ndssion
of the Xnstitute £ox Nucleay Power Operatiens (INPO) is to
proraeee exceUence i" safety and reliability. Tkere is a
strong atmosphere of coope=ation aRd exchange of informat±on
threugh rNPO and through otheT ±ndustry associations.
±ncludthng the newly forrned Nuelear Energy Znst±tute (NEr>.
XNPO has a very rigoxous progxain ofi pXant evaLuations that
has contributed to continuing impxovements in plant
pexfoxrnance as rueasuxed by various indicators. The industry
±s taking upon itsett, in raaRy caBes, the improvernent of
safety without NRC prodding. There have been numerous times
wheR plaBt changes we]re fnade as a resttlt oti vulnerab±Mties
discovered during a pxobabilistic risk assessruekt conducted
by the licensee.

CONCW$XON

The initiative$ and a¢tions I discussed today ]reflect a
conviction that regulation in the United States muBt evolve ±n
respoitse to changing cond±t±ons. We, as regulators, have been
subject eo the c=iticisru, whether earned or not, that nucLear
regulation has been a majox fiactor iR the faUure of nuclear
power to achieve its full potential. I do not share .this view.
I beiieve that we have providsd a major impetus' to ensure that
nucleax powex is saEe power. This is fundamental iif nuclear
powe]r is to be a viabLe o}ption. However, X do beX±eve that there
is roem for impxovement. The defacto moratorium on new plant
construction in the United $tates has provided us the time ior
reElect±on and review, and the opportunity to search fior a better
way to rGgulate... a way that wUl ensuxe safety whUe not
forcing riuclear power to be econom±cally non-cornpetit±ve... a
way that w±11 not st±Ele entrepreneurtal spir±t but w.ill ensure
that concerns of both the public and the industry w±ll be Ea±rly
and honestly considered,
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I have tried to descrihe what I believe are un±versal pr±nciples
and the essential featuxes oE an e£fective regulatory process
that rnay be a first step toward improved nucLear regulation.
Effective regulation of the users of nuclear raater±als recxuires
constant and iaithful adhexeRce to basic pr±ncipies. .Only then
can the safety oE Ruclear energy be aBsuTed, to the sat±sfaction
of the decision makers, the nucleax industry, and the public at
large.

I am very pleased to have had this oppoxtunity to be with you
this morning and would be happy to respond to any corament$ or
questions you may have.

O-7-1O



Repoyt af MigiistMp V"NnffikkaHovs ttoxiipiivd fop Japan
xykausrlr,aens F'egetxgns S"ppti'S 19'?G-

'Nu"1eay

NUCLEAR D!SARMAptENT AND P'NOSPECTS OF NVCLEAR ENERGY IN RUSSM

Xstve3ifltien ef sdich nE?pa scr"?ieER o{ mesues.gv e]veaYS, r}esuttEdi izz

payofot2zzdclaaykgen6 in soeiE?ty dizark IE!?d to zzopyg vapochof the

mitstkiec}ci dwvelopmetrktg acaguty}aMg tsiek ichff ¢igfie iks cesst histury
Eitx3di lkevittifo}y se?ugglang icYNwc3uwh es hemy,d dfi?velopmEsticm

-"$siaxt scuatletswr indzxsirwy ines,s i'hs owst laisicnmpy esyidi 3ics ewst

cuprent s℃aice" eeogee"veegev swy cot]eegues "nti ! $tee pesrtEve thest
it &lso hetEi a gerospect in thee euZur'Ee - a byoacl azzd signiSittanir

arxeva But to ffRnEuipE? tliat thiF.. £uimre £its ckfe Pasts ck g:hEeat
e?ffexet is 'geseaguiv:mdi Syt)m Kxs enui "eemgve enll -tkOE)4E? ptkoe deye

ineEey)gs¢gti 2]2 e stdihlEev jljst azzti cmlt£'Sdffpnir fuigutr.ee a･S' Chm
Pl daesGtit ts

lt ge ktenpageg?ysetl ickdie thee stifc}eeitge gecieftcEe Sgeem thit vegey moEi)ffftt

o$ ats E"sttcgey 1st tktfiif ingeodirk av,apstas latss beyEifm geyvivaay,ily itssocieseepd

eaEek y;sccleeeyb geE?ageoksu But sueetffx.st pkysics consirkeye": cgeeittipn
OM t?ke basis o£ sr-1'ence andi 'tec-hthelegw payegyess ens t"eH aC-:
COiT]Pr'dvtensioyk ar" vehe'IE Univetrpse as ies priyicSpel taskA FljnCjr

tha℃ {s .xhy itc is pf synickessizi"g tsnd- unify2ng [hdiydiciceV- I

hOPe that ik tkE? prBces$ Q£ deliveresnce epeig] oirk of date
imagees iiitndi sicer,aight･-vision ¢he intesgestatSozai!t] goNxTiustity a's
gptTkg t" "ealizg witlh iyy=yeasiirig dist'iBctavenegs thG}se
ctx-ffeseive £cEedierescgsffEsEs esf e]a$s s¢aaitcee -- seag?stcN of rieevelasFxf}eyxv ee

zz"cX"age figzaegegy $rvxdi gpaceg maicTioreleetgeo?xS"s &sttf ineelle"tuee3

cel[ulatox"s, lessep div)di geifdSaitioyi swE?ctaaesl tsechnolowaess

tkEwsnezzqcgeeswv enykeergy ef fuzsi"st M'ktl teechptptasyiees ef kl cen±zagew"

Xpt ouy ec)ux}t]py demw{i?lepxneme ef nuutear p'hysies stffitpicect in tXigi?

ppE!?-sc"r)]dutdipu II ysesrvsa Tlaff sfieyt gyiewteopious ]zyige&ct ggas

pxzaovScig!d hy the LeMitagipgct gehysics anct TEeq?ix3i:es1 Xysstiicxxtees

?ifieadiEuci hy ggitctEmtctay} $-FnXge£va- T}kat esas tkE insXatute ptkRy,{g

AcdidiexRSeSast$ X-VwKuycladi¢evs U-B-Khewitc)?ase NaN`SewmeTzorv azzci
Aepu-Slopkseey3digettv stes?iciitd 't･MEiir, cdi:neey,ss. 'rhgy vae'gew scifiilyswts'es '-

"pediicasx.rss 'pake inave oro'ntpikt"icetl sinmipzn"us2yinto s=iesnce
dEi?velvpment"

Stud"nts of AmFtale{"fres ass "geiM Ets otinvar, pT}Qxnivkvane Rzz$sia'rx

O-8-1



scieentists- !.EgTamme L-DuLanct"ue AaNgTikhpr3evg
E.ZeZahabakhineA-A.Sarnapsl<ys I-MnGEISamdi, A-AthBockvap-
M.B"Ke1ctSsheG"N-Flfi?yove IgB-Zeld"viclr!, eqA-Fpastk-Krkmensl:ys

X"K"Kikci'ih LqAuAptsimovlcin and a gpeat numbep es£ o'th-ges
fraymed the fyiame"goyk o£ t?{e coUectivg?s which pesulved tke
ppteblem oe a nucteaz, hc)!itb asnrf geeue"Su! use of yiucZeai. enEwgyE

Firse ptoactical steps iA this dapectien utEi?pfffft take]a h"c"st' in

194"J vahean7 £ollowistg the pepoyit of Gex?snaTa phygicist KzaEu'ks,
t}IE Govg?;niBEent iHstpucteti '!-VeKur;chditov te talce owew thfe Myxst

stucXeesx. sciesttific cex]te?'eri - AcEitdemy of ScSences? Lsisepi},tas'rv of

MEasuwem-intEguipxne?)g <LIPAN}m ,I.ri ftugaxese X94S, Fiy,sst pteitirk

Mvision(FMV> mF ecezrftec'il p$ M2wtstffp?.s "e eke? V!SSX-apm

SfttEy-rni'n'is`vp-pial htrrky £ep ctcreydimetauyk esg tsoy,ks Sxk muc}e,&xe
sptrser,Ee - vaas ogegEtnized" imdi &s eeasiply ess iA De!"cggg}fugpt 134k6 the

firsic Eu-opcE?nyl pg&vtor wi"li ichap cv'pttpoXZmct erheiy} x"edicicic)yl of

ugedaptium stu=Xetts fissciesrl eeits cewmma$$io'xkediy}nss?tzeeg3spaAetsdi

R"ggiiRst SciensttSfic CffggetEer, "Kitpc'htseew IR$.tteKsble"ts

The tssk beg･a$ a coffer}plicestcetl 6ske fforx" tXkev ce"sttxtev igutlaagla laaRfei jesst

}iwedi tkgyollgla Wogekti ajage gZ -- teteg gn"ste mE?rcrtiRess itu:e ctf th3a

es&ws iigk icket kisteT,y: 'ee coyicEE?nkytstff rkeevElorprrewy}bl ef fuwA{fitsgg3{itntca"s

gcigezzc" gyl guc}k detesynmiy!gciZ-y- igngeepicaee± ssgektepel B9 fiscierryh=e tss

phyew-ics diitti Eae kkkff sesiiiEff tigfse tes rre?enerk vitagly exygestt ge3als esdi

diesffarxseem Tlais fiEpicevaitk-s':gkeediv Dit stlehe esecop 1}'tekstrks $-ctrneltw cinesgeikceffege oes

blke mE?es=sy lvogeft htwdincrlae di.ftdiy uee tka astkeege inthsttiv - 2tt:-.h "?aSg(ss

cc]gssgelexiicyd

Levt xfie iif,Ei?]nith(pt yBu tlael) 6eec¢ twkEi:it tiaggyfky3ag tkei? ysE}degesg ge'ptNcenciay}g

ec"w}rk ajEkp XX &stti ewgTi dv{y,Sykg bueged geesst-begdige gedetrsictrrk uum cotmty>y

oececzzywaaci }Ei?etiiykg $caeRescffg diTxct icectkrlelesagy geesggtggns #it M esumbeervv

es£ a"eeessc asf Suwhctegg]g7r3tedl ge-ityskers ayxd g'eii'elawwgeittiitsta Tpdigitcao:kit}

sk&eggeoUcy ffg "wgw$" sugep(]leet ef ffz:(lnctag?)ersteal scieRcE-
gepeviciwd pses$itave y,ajgffules vf vaffsblitbls'skTBggwxe Bf SSvsff;t-class

saiGpncen tsstct blesEsf.crk iststitxstese seqc?1 es eqcscc)sptig Xstfstiicutre "S

Pkwasicss ']naritNti a6eE!?er" PeN-X.efogi?dievg Lfiesistg"itti Rdark"ma Xzzstit"scE7

fuux]cie?di by fag{3ouy soriesteSEit V7i"VifpptendsS(ys K'indigekoKy Physiic$

aT)d TffE?¢lanicit1 X7}stitwtgy L[?geiptgyvad Cktvgnic&1 ZzzffegSutees Mttsecuus

Isestit{xeff oe ThG?opE?tical ascti Exgegy;l'ffoepttes} Physicrsa Ancl di

pBssabUityto ¢c)nt,:,elltreete eeykmpynouE mtseeepteai aendi tszusT}&n
leseurcese'lt 1:ey ctive{tions ef scigNzzcee istyid te=kno]c)yy
develeprnent pr,ovidfipd an opapuritsgnity 'ljo cpceaktor new iyxdttstpy artct

tu exeycisem a decisive bpfREit]:'tlrir.ouuh ta !!;cie?nC:R andi tffE?c}'unplpgy

PPugpeessr

O-8-2



`l'hE cciuntTsy pr.QvQd to he capablfie eF esteb!Ssshment in a li. sizfited

pseriQcl Df time? eF es nu!nbNp nte'ec" highly cemplicated snd
qua]iSiedentG?wprises- Prnpminent manuger$ azzd euagineespes
V.A-MedyshevsA"P.ZaveniHgin, B･-L-Vannikovv P.M-ZffrnQvv
B"G.MuzrgkevsE"P-SIBvsky, N-.L･Dttkhovs K-Iv$laell:inv
V-!uAl"sruv arxd marky mtheps e£ Buv compatriet$ ceMtributeci
gyteast effopt akd a ;et of $}:ills in the rkevelcrpment pe the nsbee

hresstckg T"desy onaje cemes to thinks eelaat mesdee bpight pthysficists,

designetos esndi mariageys veopk se}flg?sssptesgely epom esply mmpning

bi11 laeE ntgkt" I beliEives it ptas £ip',"it of ali dRvetiQxi to
Mnther,1diitstdie pEpal geeeptobism ssud zzatupteilX desarajg to demopt$t2bate

t?ke?ip knobeIERdige estd tedeyst- It is thiGs cernininaticrr} Bf steate

atrici pavvscrnen] i3aiceyess*$ tinat g?msvwnee$ estcwe?tssge i?} ydeill all-huxvsesst

vaZllspg p"tsidffR disty cleRpeecrirkencs} "n epe=in and gvaogyagehy=

Dtrx kugT-igse 2gs XK9 eipst Russian ""clffsx) test eexpSosSon ptas
eccaif}geidvd "iu(pt Btic ic:hff igEtesth site in elaff viciitity cte $eraiges1detiptEk

aptdi in E?ay}y S'V50ss ifiig? inaveR elywa4diy dievfielepedi thettemestrecleiikge

wgageonEi; g)f tseqge oethgyx ("Z?{yctpogeen" hornit>va LEatiizzg polur irif} tlai6

keeyk ptdes geliityedi hy the inpt]liesptt Fky$icr'lstc sttsPwSakkege"vv

℃laEpse sust=Es?assijs tsajffifgeop c3e ttx"e?geteSoxtthi iinpopaitdiykce g"gy neee2uy}al

sdicuyeiety thygdi ge3Bhskg sgake"ieye ftrrgic, cies"ff!lupesseeste esf szxch a

ageqttIStEistivfiipky sueec eitygaf potenicSB'lly cidistysucbive? n]E?thed diic{ not,

jllgk destkezzcrkcewdi rk ysEtwee sigdigffg "ff ig]etEg kTswtaxxiicy dienKgeloper]estema St ehee

sameeB etases de stvatwingege uf taEesEes Galixtesinedigit gey,eb'kNms e9 plaSle$"ptsac&3

aer3ct arieeZesga=dil claacgydiereeey esuEtewegff?di- TlagE levff?1 ef gegsptw3siini1ity

oe pBlzaiti=Sawasg astrk gesasFlif xx?]rkffge tinee'iige pifler Sep thva vRxiy glehdik

eexiEseezficee cif liffi!} aes ineeccxggeastee aguega¢"iciveay ctiffeliFeptem

Ix2 esxxge asgeistSgst ie Sss 2mpftwk$trxt zzBpt ptat fe" }essEg usboesit Ymvw,

itlgeeeescty inffEI}erl yeediutkediw Xst ic?ILei? gey,ocifss of ctismdint'g-.llsE!xte o･s: icl-taji?

BdlY'li'n Wfi11 Sep seuveniyvs Bnd cr-esticeM u£ t]rNe CrmrnorizrtJE?al th oe
Ierid6Rpestdftzze $icetwas it -is ctpi'tiedikl stoe ble difiestrDy ehff?
ptilitesyy-geoaisticEg] esgkdi dieeffva¥kecfy? itstd gtiE?c'krzziec&1 ka}amcee$ g"laick

eEppvNrk Eits es hG$is fept ctsst£Sciewkec c"y}stpuectlon o£ da ydethERge
st&bXe inui'!ctikg oe ehe Fc3st-ee&we ge"pt!etbl Tkeite buSgdithg tlaife ctmuld

ptiths"eRstd iclaER iclaxsR!f!st crf Cept'iheedir) Cpgsis andi gepeeveMt eit nEvg

eeeipld eeato- tX?!Ee pt&pt$ap M}Hiteegey dimd peliti=e] tyvemty

dasintfi}gy,ditsgd, bue o¢?ker icyeeaeiees" 'ptcludi"g NATO, tc)day tesn-.g.

to sspT,eitclB "egeFesin"s-" V"vatw･ eMig"t ica cie"'sruakixrf £iiNtes :･i"

dif£eznent 2-,ugkoka 'tQ 'v'ni"u'ptect Nat}¢ssS (CSN)v T'oa'diy tkE!? new
m"it&ts;y "ndi pol;ti`::diS iiidip of ljhe ldatv1ct ee tkEe XXI cfffintuT,y is

sli'" c{]ncf,uw d-ve'!opsnsurxt; tlaw'r,e i$ a cleBdip ctENiy;e s:s'£
redistribution cf s'pheEepess osi' $'tka£E!ggc Srst'wziesks' izk"iuenca and
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es ndskutoal ctesipR uf soiTie countries Bnd "v?E?ai';ies 'to deFine
fdites of -v'?{e }tufi3ani2v'y･ Besides, peoples' tendencies to foppi

 iridRpendveltt ctemQcpatic states on thg bafsis e£ fft?inic ancl
naticmal Mtepe$tss joint natienal wt11 esnci religtan cpeette
ppeqanditlons eop pewcfrnslder;aticm of pest-w"]n boardeps- It rsou

cZ-p-ncis on uss v"hat thG £uture wBp}d would look 1ikEfti

Toctay even ecBstcepticms of ;iGIDbal s:ic&te`' azzdi "Reegiustal StatEi"'

laeve heecovae pdegetEs of tkF ewveyy-ctay V"erftbzz'la2,yo Nos pgoptfie trf

v"s, yleeneve ca3m"t fon diwideedi imea glgegal eptd pdvcrSoyial pacopkeelj

castdi t?ge igegaspir} £oge t?{dit - his'tBpy ef tktt civilizeetSen
deve1ppreeE?thte

X eagge"ljen ainasut icinat be£o"Ee ifitd ykilpt I･ e3ould just geeepthrzt: ?itza=Xeage

iieedipBsts inodeity wewpgeesent fiy$pt ctf aSl s s7ekiclu igo mpttrieetxi

gguinal geogiticals 'ss2i1Stay,y astrk eeceneva1= sicabi.1ity "st Eavytkk

ggeT}epsgeectivgely eS trelaNekce}n op natt ig)flrgi is Mny erolttgeorvEppt6y

k"stbeegeT]ehe gouzzity;iees ?zolctSTxas ichgesm twesespomsv Tlatw minly

&ltffrerikditivtw to iche muctleay itdiZeza=es is t}iop pegigi3ee of

=uxitgewelaestgivee tgeugste cpmplffte epdizzsp&peffitcys ptemgSAB{e of

Rlixe]iy!ittipTi mf Eg!i1itespy itMdi palSticekl tge($e℃!ffes aTitf
c'uTespgiehgstsivtw diftdi cewmpaeete be,y} cm y3.",clE?thge eA;Eitdipexss a2kti

dwvElogemestt elaeweBS" Baxt t]nis gg oresr fgnal gosXre icv s.e?ach vfiigk{ickk

v""'ve got ec3 uykdeptal:e di lot ef E?ffoxst3 l<Eepiyag r.{eessitstainlg

esli3ouzzts uff 'nucrledir milMJesT.y $nd iceE?chyiictsg s{]eayl$ "" s"ainility

lfi]"inicestdimcee

Fpem ths? geracticel peimst sf vieks at se-esx"s imgeoytding ee

digicisty.,gis}'t tzh"sew eyp}gs {,£ 'diut:le&x, stffesppnsg eglaicin "pe zT]"st
atwpetbta BS gerv"e-v-{'.-.eking dig,gywassivevykMss7 a rkensilrg t" gJsgi!e lnuc1@sp

ee-esppns i's7 lise3ibled mi1itapy cQmSl3cics. op icu cte]'impege ekmp fiy6t

skpikeeu Xic ts zzEecgssesgty eo selmpet diyxdi to desicyoy Siipsic "e Ekll

tkk"se excessivE4 ,poti'ticalXy eutc c3f clute &"rk ptrvovoklv)gly
diestgEEer'cyus typEes cif yi?sclEear, ecuapnzas. But vie espop livSng in di

cpraplepx diitti diyntsmic tsxct,ldi Braci thed:･ i$ vehy it aE iTfipapgetaTit to

k:-epp sg) 'to sltyv"}ost ''stBS31e//''g eeg2}y cur;tpellwct utnd

ppedicteedi systErcs of stirtat-ptc weenporns-

Anoth{Ry} fuinclamEpntal chaydi=turistic oS the l{g?aving cesutrcxr.y ig

laygp-･･scaleyEctuctioyk oe' Russtan etrsdi 'tlaE tt-SA nuc}eage
iRrse"t'ieds- WR ceszz onl'y pt-]ceme ehSs ppe"ess: 'ik hes lorig ineeey}
evicXeTxt fslh ?-ls, ptEEetpaOns' d･iesigytepsre ic?tat t?lfie aBli3Ustt of nucaeditsn

'eeNBponsis ptedunctant- But y"gp ape tc) he? pealSstic tuc)ur
epppllG¢h to pace and rmafidigs?mE!rxt t)f nexcleey de?saymeitrrseTit. Fufss

and Snerompetence arLe aespa,blEg e£ laYing ts tif:esp heyff.
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T'h" ppoin]Erfi v£ nucleap apesfiBnea}s ptfi?dizsctivy; escKuiys{i!di enxwttrheme

iyieey,nabionitlimpogetMstcce ptith tlae CIS crpteaeien$ paith

inimadu=tieri o£ tkpe?e maope "nucr1eay statws""

Keztskhstan"s Ul:rFaizz ex$di Be}asi.vs ･touykrk theinselves in the mesic

ctparaeneia situatiozz di£tRp the u.suppecedEntad since irlkEe P{"x.estpoika
sicawe-up en"vi--nuclfimeitp cdimpaigsu in tkieese wegeuinlicss k"?tgEx.Eg

stpteeeeesgct zzuclg-ptye gfigegacpvyR$v esstdi 3yts Keseeesklaesicast if{nd Vkpeian -

elsmekuelee?edge ge"Rageep pgem-s-k¢s? tswe tie?ployEdie Eccmcrrnic. aliact

seieezzeSfi= geQ¢ffneadi1 eS thffse cc3wzzigwies oS t}aEs? CQxosnunasfidi'lth
ciu-s y!itig Geffxablde thesc EWk"y tQ ikdiegeeftL-'Agntly estsu?nEe stsfgpty or

em estigey "ut disli)MTattaneftit of shucIEgEitxn lmeeeaponse "y to maSneesin

safee BpfiRxo"tiBm of NgePss ptkick ;;nozAs" t"ptngdi out te hee se
ixv3p"1get&ytt fegy e=enovay s'eMhiiizditSosto

Cgeiffntditi"?] rll the ecetst tiidi ngt geopsotxff" diRy off tSM"sre gegeeb]Eipm6g

its ths! ecewst esf Gasrnewiic}ennierit oS only "stee ptueclesp g"uyxi℃gen iE
liinout""e huascigeeeet tlaousesftct tie]laptggg eestdiv b"sidess a
suetsheeir)-telaiRkgx'zzg pv]atacridin uteuld stevex. enIZesng f"perigM yiucZgdiw

agtseyka]s Xo lvete igrspmysiesdi iy} tkiy cuupticgey innd bei? ctSExaesT}taed

e?te2peeeaAffs edige tas stucldv&y ffteTxergy is genorg!?myiEds NPP

dEiecex;}suissifiTliRg expestditz]x.ees- eo"al ¢s thdiny tEns of ini1ii""s

diBllitp$y l"ic thX"stg tlrteEeige sanin$bi¢uatleM iny altesptrkestbivtt goupcva$
of ff"y}eygyza

Ragsmsiacs kitvlyxg iziheetr.iigEi}tf gO geevgt acesc,t ef ivkctustyiERI Eimd aOO peup

cEpxeic cs£ m,eqcrXaesm e"g$patssh$ cremplE?x-g oS the US$R ptistifstiry Seige
pteediuin iftschay}gg-BugItiastgs iss capeshXff u6 solvizag iitM iclawase
pptashls,,macp Yheeqgla ithexic regtapaw$ govd twE]l7 weal peseptietign &pmes

llptdieys"rkstdi1stg ef ec"m]mpst isticew-Gsics vF ¢kes Ceinmonwe&lth -
cg"thicwSeesv icigYttZy itBuxtti ttrgEetkeitp ivi ekdv `histoyvy esf ixkee XX

ceexgeagr,y koy ecuZ¢gxpee1e seiEnwiSic diy}d f?cpgeexaic life taegpEe

T"ciay $aje &wea spestdistg uge ee Sko"septti billi"n p"blEEe$ pey esy}Mug?i

f"ge diasmasttlescnestt of zz"c3ew&y eeem&peyism relai6 is en extpeta"]y
cutg;iFZicatQdi axkd x,eEesgeoxisssibleii tFclaiifkolvgieGl goyorcess? eespecies1ly

ist ekw =igieurfis'eitxtctE?s o"' enstsigdifole paoliigiec&1 estti eecestQx!iic stathe

oec pthe cbuyzaicy,ya Tee eykcweitsee scslee Q9 re}uc]suaw eeeediitpcrms
disg;iawhtZEigwawtig ivN ickesE? crondStlovz$ a's es veear.y impaor)tesnt gepijin!eege3

£ox.Nussitss yffgwiyitrig vdiast invE?est.meftity anrk todeys I'zTs
stygssimg - todtsyp thg?Ties iy fte 'placER Sok4 af)y taZk dibeae pror£it
fpem disrndintXoprnscent- As fox. thEe Agreemffykt wtic]} eh{e VeSe esn

utE?espQnes gpesdiG uT,asxiux;j ut"izaticjyi {3vew thEe pEppted of 2-O yeea'y,sg

it criiitm eMay ine cokfsidEillr"di ess B paar,tial cBmgeNptsittiorl o£
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nucr1ffdp ap$enals disrnB"tlement co$te tree apes incupring news

t?zpmugh utUizatimn o£ £issiles matffrials as nua'IRtsr fuva1 £up
NPPs- But Nussia again aedpesses tpensieipr)el psepiod probl?uis

u£ the CIS L-ountpies witk r.m. dEepstandingp

Tlxis thgop'k ernploy$ the ･whitZg o£ the nuc]eBy pteapmns ccrmpZRx oC

ptiineRtern De the Rusgian Fedepatioyks that jtseZ£ suffeps thpough
thE rnust h6itpti fimancial t:misis"

fit pgeesvant mepe tlhan iOe ehcrusdizzd pueoplE? a'gee gAiorkirsg in thce in

the nucleap uteageff"as ces!"plex Qf t?{e ceueritpyb Tlaee kBsi$ v£ ic?tif
complE?x is in two lapgERgic mataenal cRntere" of nucleaw panapons
ctevelppment:SeidE?pal stucr1diap =lfntews 'tu Apxeye3ess-i6 &rtdi

Ckelldihixtsk-70, Bst th- baxi!: o£ thE? $amitmy L"key CkglaBbink
geeg1ozae

Thaeldgst one is thff Al'!-Rus$Sesyg Sclexit"Sic RRsgesperk
KmgtittttE mf ExgefteyixpRntal Physicg ik Apzemas-l6- By ehff ptitsylj

iclaes gocaeicryl e9 tkite cwsteex, - Sdige"vsk･y clog$eep" as kvsoeetsk fmge

rtsspEecifac peeligieus vel{e; Setnt Sewdephiee SagyevEsky eeens
livtwg YtEeye gyi it 'lawwen moiriERstzeif;y "f Stsighevsky Difseewe bgetmggdvetw

;<VXX.X &std XIX cestteuyaes-Atc ig}ke be"ng.istykiRg af igkls ceezztupy

Russiesn eestww Nikulat tke Spco?adi &y}rk kifg e"SSe wiesgicerk tcla- gelaee

to ppasy Sorto & kg?ipza T?!e es.`ilct ickat it ys?ax, }enstgx) kktee ilmeR ptas

hogeee gkdoted igo ektw S&'reee diS $esyevm

esltgpgeeukablgXye icde{e timag of yniptec]ws is gonen; aic p2-degent

diegeipe=iffitbimscin Bf ek{it geeeuledige gesuitpeyiy st",geigelffNx eixgid assdv¢f is

xT]oter)e tinaxs 50 pewpt cee:eekew Ex(i?stL ffgw en"st-dvxgeespticgs ik slaBex1et 'h{it

ewictgstt kkest pgeBfeuergdi gifsodffF?wnl:ca'etreyla is xfie?agllSgegrk t" gsueifS iteasdigree

tla&t istct1eetiee tkeEe sueerk$ asf disxi!ayAeZf2ilekestt itTadi xxigaXizarkigiesee esf

blxucgeeEinx. veeitgeoensv aitst]exxykLit ef gfi?kSc?l lk"dis keexArk ee py)E-rkScre itMg-Qgeva

geew1geajifsty.()ikrk- gxt eeew!e]s g3" ecegngeifwis"x3 X eettuXti xnE?xTlizzrk tkEtst

sigtiilaw cormplggx "f ghei? UmSa eOE tE esuppuBsffdi eo -eeEif "paciBtE?et 1st

ClaEg stext ZP-k'S yevapes tas twegt eptv2x,oitmawgeeki sxtei sig&esff Mq?itIicin

peg"iT,eemextes- Natu]r,aXlyy geij k'laop u-k'p&yagsdi? ss6 ic3mey £igest o6 tslls

fstEkte b"digesicua !rlais s}Rovtld seewvw T]s ik RussiB sit ex&gnpXge Bagic

"nfop℃eqstatesgyesgegeietirues vg"e hdivee to deeeal degiick ctiesee?vakkt
apppoaches"

VnFep'tunainRlygmey!timmeect f?wcrinINrns mS tke stucleedip weapons
inciust?y tle 'net cempletre tlaN lifft ef comp-iScittect' degptwttts crf

thee $ituetionv Tlhe pa?iole! of t'hEit ceuMtwy' nuclway cpmplmx is
Facing dl"'Sicult $ituaa;ione Is ae normel VW zaetu"al? X tininke

'it is pvidiEitzzt tTkat tliEpine is di ldicl: o£ l"giC aiad ]pitbiorltBlity in
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wk"t js geSng oxiy eehe" the jnost pepatwrfu] pBt-ntial pftsm skids

Bndi ts}orl<s vgith far, £v,oin high ef£icieney because of nmt enly

insu££iutent tupptover akdi Snve6imsunt, but alsu clue to attempts
e£ ha!sty il"plNxnentatioy! e£ uvziveysal "market aspicmtataQn'`
witku"t hBvi"g an agepyorppietg leges1 systemq

Iri the shespin pepi"da unlqu.e inpanch of thm most ectvathccect
saieitsttiFi"diyzci icaccYinica! kmeeeIectgg uttas cpteateti- Fy)c3m

seie!nbi$t, to desagneiges ewagineRp anci wQpkacp - tkxic" is the
"ninT,E?akithle chsins thest slkeays ssepveed di gi.vapantEH eiS successe

kdi$decten t}iff c"mrnopt tNcrkanmlegital pt,orcess itnd teBs o£
thousitrkctsc)f cievalopRct berbensuecla setinciBpadg7 aey}cs?irxtwtseing

sutentleic knmesledgee, pthich XERff?ges tvgeeYiey ixhee pthole ppa"cesEss

a£ cwe"tisrieyn Amcrxkg tlri- peRas"zzs oes tc}3Ete bvanc?e succev6ss utre
geur,pose--ppc3grehamlmiylg gRoptkoct "ff elrze sciuTleific a]r}rk teclkut=eitl

ppaesgpes$ placnstistgs as!s ptet} esss ssele=eeed--tngeget xpE?tkerk org`

m3diflitgexRefi℃g ,nesljutrfifi1 mvsuopely eS sckes xifiajowiey mf dieesiwrxs itmci

cmscey;ppisE?fsp fae}aRyz crcatwNititei"ys as shif'tEi!rk eo thelewv(Eel{:)f

eteyiteeypgeSsgies zfieitingee ¢kee cmenplanxe Tlaeegeceffg3gep is aic pasgssiin1- tc)

iptfsfrezzk'ly ec"e off pes.T,t of t'hiF- ec£3!giFlfixs eweR =asnsev,"=tSem
gesingeiiitiki-sy ita3itkoagig Xogei:ng 'ehueva Sosts tbeesu ST.Kpehop'pa rkewwee'Seprnopn℃ crf

theyk"cgedige eyk-gegy?- ft g?vetsic tiwte is, stEeewctgdi kn SmppcewfiR

-ffSicievacy oes ptreyvk gn ehg stifee ff=ogeoggi'ick] situeskSeny 2stcr]ud3ng

als" tiG?wEtrlcrgegvie?At of &geppesgegeiaic{if astiittee legislditSo'esy scaxh-late

lega3 aqkg dinct gkeestditwrkg esR gealS&b]g gftnd saffR etspewmti<3gg oS
spareL'-lS'ic geetyts Bf eksit cvge}pjffE?x.

esenaky Bf teke eyltg?gepsgeise$ esitG., empor}lyluXegieggs viljde"y. i2enp<3w;t,deaxic

ffasge ighes s"cSEieicy etstrk $gditetwrp &gee ytsoic =itgerkbZw f?ff geT,tsctacizzg otSpttwcti

E?caw3tcxkiectsg Fy,cBfeigsu gljtc zpts2ekeeaxic ekeerB g2o`r;kResg "peE?geaicSwyk as9 cse?tElybs

aguci℃Edepspae"S*siitkZsg gegegee g3es twcrffy}"may esnaxkti hEi? isi}geBsiffsiklEtte
XffnFestznig&yxig yuge keeirFw gpt. geIEiiyesrrk by "kee ppecesma af fiesljesinlirsk]ifi?ssig

eS SSgexeekscadaX--iysdzNff}kw3dig gptcrzxps bewi"yig ac sysig"ee "f gic-nsige]gs

tMdittreasax1di eegningeeece eww{R]nybesrky egengft ik diicr.eexicuw icB tt

sk"gefiDBw aj"gekdvgere kdi&di "f agtwvzzge ca]nci eeeecza Tg diekiiewve ¢hiss tivae

astdikSgk ecegiipeeiceveecew ekxGrellgk"zzt eke utua1ee aftopckstplegiced

scyc1fe is popaggxigeemrkza twegeg rkEi?gsier,ee eo diecctorngel1sM th&k eveT,T)ighdv 'is

t--" leesT,Zyiblksisf"di,ciffegxtrm Xn xrpy mpa?3iesu hes$is of s"ccEps$e(al

CwansitionCdi " yxE?v" ecor?7px;iy svstem liees Sst ?easoneblE?
rcosnbitr'sastion o£ yexv¢i"al xBesinegeg'{]eeyht itxxd laenys'EzsozztBl enteJop?nisesff'

links, dis?veloperk ttst ehu 'h3sis udi ia{ees leySsleetiosu esnci the
str.ec'tewy `if'georn thR Nhegeflm{:3w - upuvar,dis"- Thies 'is di way tuecartis

estakelifs?trr3{exxic of pmveerful sueTbket gcrect$ iBetstufectuv}egse opeveViv)g

on tke gepinciple "f compEetitSesu in thE" Mtepmatienal mdirket
plenee} whERpe mcrmopotifies arse 't""g gcme.
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Ecg3nQ!my utemBnds an -volutieyirkpy eeffty "f develorgem$mtg m,pt a

rGvoluCSonespy mwke- b]Ee hesvEp $tvuggled alpaeadiy 31mng t?te
paick of lnEnwoZuttesTl.

Tla" first tking tp he t---peRte?di in t'he crouyitwy is a benscempant e"

matr.l:se yelstio"ghaps7 geets,pEseMted by thgg SyteM mapkeet ev£ g"erks
esscd fseyvS,oreess rneftufitctux.es tes Esittisfy soci-1 axstf fRwEzpy-dEiy

yiecgsEaties esf ou" peeesF!em Xt is ttaas ･epeRop eeity)kgics edmeed iat

soeciffElicys th"t isp in ies 'tewn, ico dfi?tgpmine ay}di ic" cy;g"deEip

coltdStioy}s £ey dievERIopTfiestt of ts mesge}:mic of hig?t igfftecinyg"legies
anci crf scieBzarE? dind tencktykology pghmgyyss"

Z-hffprfii? is dim ierzteryikkditiezzdi1 sfi&ykG?t Bf igkis icistclg kr"es ptistcer tb,ew

days c)£ Cotd ptapge tssee havem beEut e`enecinw di M"caibmep ue Bbstesclgs,
zkelRitla zsgifie ar,w tresd&y stb dipaply Ei,norptmei,I"=-, eSfoyt to keyeak 't}aozzglaT

Siicaatio"is l{i?ss cvmp!ic&icedi twie}x tievetesgeistg =esuzzkriiNsg
stpivi?ig fop kigk tet--'lastolmg'iesi but ilt this cMse "big ptolS".y"

ig ectiYestedieee

ft pptiespiey of twcc3TzowrSca1 Ngse?yiit skiexx'ldi he cgRde:y,ly sgeec.X'gE?rk Sth

thdico"y}sEe oS yesvlving geeXitig&l gemahlifgps "f
stzNE?xsg't}kenjngsafdig"BpdEs "f ff?x26biTig UN SkteeeT,xxEiiciew}M3

ogegastizatiofts.

Tvctdiy tkffe whole g?cozaD!gy ig. es laestdigee e8 inasuking itnrk ･ecuger)ew"cy

stocl< !Bely'ksct systEeeasp C"geyffency stocl( gifsay2:et edstcl hdistk g,iidirkti"t

gelesexR icu-. eAipy3Srkly ix"ljetggeetimg ufitievw itlafi} enuick"?Sicy {3f 'IE}esctistg

ptoge]ci baT2ks jnbo en g"orge!d maT,}<wte tkeiic t"kgi?fs isu paIE?diyg" ashaig

cvpmseit"tes i'su ireali℃y ndetupal 'tyea$vatwe ctS gup =craxraigy,y- At khfiEtr
sume timg ?kome m&zzufitectupeye houyltf witk gut$tastdizzag psesygRANstts

iitstdi diebicsi spliy}tuge-ct ineo pdipts by tlae axxti--gneykappky cttsyekgeitSgsh

is rstitxtdiyig "ist ek- sicyeet Eq3ith o"t$tigetigtcinedi asgem"'p g"Bkistg Sesr,

speRsop`"=eStatee sysee!ts "£ titx knegulatSoyk atnd svatinesytwir]ERmic
skgeuad krgeegTie sopch ca spesstgegee

As X lrt;kwyca Tna=m"iftnift¢st? Alwpmvads,7. Sv,c)yw] the xge]hv bengienyxgptg auif}
ppincipen1 ciististcttive fgeeetuy,es eagEgeeR fffiitec'r,eecy astrk ipffgle'Cgrk to it

cemptex esscdi uniNr{Eewsal echdipetceeeto of VhEp byancinb I'he2y tsysgR scu b{R

atideci with thg2? ?{igh 1ffyvE?1 af zz"tee'y,imus budiget die?geendEencfire-

Ithect both ptis3'tivee ennti meg"tivee fuditxxpteifsG $ecpeecy iss

gptactllally g"iTig GT)cl ts"fiE! egelcome tkis pyic3c.psse Bu¢ eee s'houRd nfs･t
1ose compleiex c'haspascrte?rsv ecv"lgBcizz pue'posf?'fasniverk fi}dizzesgesrgenic cif

ichgebr}Bnch ltyid a possShility of Esigtmi£iceexkt hudljev't
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ishvestmentrs. Miy}ittcsn "S t?te RuEsidin paE?tieepestiek }s itrnnstg thttses

pthom "trom the syes℃em poimic o"` view, are guitrE? ikdeepenctEgntm
Tpotey s'aeckt sep"=Muptess slaouldi bee elaboystRd im$tedid s3e being
hesmxiffectvsisscg t?tify cmzz=px3tptttee "divffincect k'e)opt}eRdgfi asmd

tRc?tyxo!esgiffes asstct sepvstgly facrilatstEit sec'igpzztifScr and tew¢knical

per)ok'y-sE in al1 apede$ a£ intiusicyya Bvayiw ofos2ssect v"ith socadel
asstd pts!iticesX tpeuin1es$ eRiE? intess ela" ･Fdicric ""'ka".' sofe esvEe surr."uiicicedi

ityFy,eec*ScEal pesuX#s c)f XX eSgetut･y pkySidS 9CSGstce thti
"eecXazzel"gy ai:kS$'tsfaawassts･)" pakMdetc ditr･dr we soiftg to Sarkve ･6mT, 6vatr,

ikiZdblees diitgedi yx7eiskci--£'lagSctpQ's3'ij kT'S pte des yse-t pybeesegevig Gtrkd

e'tacepgutag tk'is pe'igeeysiciee"as eeffe pt"z3ad inff "ses&11"twedi" hoy dffywlmpiv'sg

cOifRtmeSe

OfesiciaUy oaxir) ifiwtsS!-t"y -ee'"aas ai"･ljdiiSzdvd Ss3 'c'kif yEeay et Si953 ess es

ptkstifisternvfw "f g"seafsg"m Mdisck2g]ee-B"iXrkiptlj "e tlKe VSSQa Xin 11S'i St

'hidi$ ir},thi'sb'-f"x,scitfed iTito suascistyy for tstilmiec ehex)gy aArk industx)ye

ar}di gistgM SV92･Sic kEuts kpg}ys exis¢'i:ng dis a reinis℃yy ef ¢Mg?
geusg!sa&sugeesgrk"wesicimit Seur Atevaie Enes'ygy" geuv)pcsfEie-ctgeSsgeetr3

gibesergdiitgeegTeeykt Ssuiwa ¢ktie ecSgeastx)y is ceegtgeiewes ollig tlay,at3ugk "geepgeeig3ewtiiRl

UYAi*se

Vgkde!ipt tlas ee2stas*yey tkege{e digeN gezewst$ mS big scigestcev esnd

gtepgeipERwck eptmrt dieesigigyk gstEasicStGetmpse kasstdr,erets "F slritte-of-dige±

miwkixtgs ptrza"ecee$sig]gig suG=kistif--bagi1ciSwag aekzad eeag"igeyg!enit gexNoduscix3g

fii?stefftptpxvi$ess 6iteca1'ieiees De` kk{ee? ykuec'ger?taw eie]mpgtgy cegeige'SeeMe ess eegeX3

dis ee-]X--seaguipFEiitci itkci kiE{ee]l--siceeffEci ecBzzs¢w!soreicten "ygE:stivadikiozzsb

eeag3Emic"an "f Reegmaiac iEg Sst claewge gf etIX NPP6 ipt ekffe tegegeiiceevay esS

Rqus$iefiekkffSge tieefis3gitiptgs eresir7tsicpzzceisst, &enrk7 Se33"eeiwMw
Chffgesteke!l eseccS&ekkte - orgekpaesegeRm

Tlae? kewdiykck scrgdiy}¢ajip x.ff?gegeffsE@xxts 3st xvidisty esmspeecrees ts betssSs fpT7 elaetr

s*itte!it feqentiesmwrxets] scaEexacevtu $eesgrkyss "ttys gscgezziciSie ceszzte]if,es itwee

cinit"dieriggpimeed hy rkiaregessiffivati ch&pmcredvgets gegeefo"yici resff?dipcla itkect

espgelatiifrk ptuykss agew ecdiy,2eged aut an *kffe £iEi?1d af pt"ec?eeus gehyEsScrss

plriyffsics ""S kieqla RzzE?y,gy astdi fsu"gygmnductivEkylj xRucleetsp extEi?snagys

ehpymc)stueleageerussSoBe eeleetpovkicsw eeeqz{lpfi}eeTsic dewsigst arsct

tsgicoxfkditGesdi"iny),maeerecr,ia`S ec-eoptiye gcivemyicetl irga'kzatt1llgiews aitrk

si3escfoizzE b""dinge

Tcrfi&y tkiaje gfdikcr1ew esf eki$ =ere}gegffkpt 2s itrg disasegeougEs stthte?: 'RNw

cifeve]"pmfRxxtN ecullitge-fiii tsitk ax.i6i$ "nestd$e sueatevsssurs ef' sum-..

nRtEs?wgerii$-?t!s -- eeGCk edEil}eq7)e?s c)f ot?tG?aris!sa 'B"t tk'ti$ iEs stot Ckter

itklees;)ee X wtalpu:lct lil･:re tL"j cNiscuss ;7c}mq rl'!fi? only v)EBesso'rt fe3?n Titv

k""EepistygBastg boack to K is e" diciotpeeee"s Che is,$uE? uf
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possibilityand expedieMcy mf for;eign imvestmRrst ln the

cBwntpy'snucleav, branche Mein]y investnente eorning £rem
couktries wit?t inlpeecty developect rnaykmt "£ scieentieic andi
technolegicBl pyewvass dind advaTiceeed teaktyiol"g2es"

Mv. opiniosc is thats along utith lapgff isticegenal stskic"
investments buge pdiptbicipatiBn iyi ¢ine hngh teehy!olngiess ainct
scieittifie end keecrhzzical pwugyess mapket i,Giela Mpplicabiost of

thepeasBnable, astdi maueually foeneficia'l aiiiurust¢ of £mr,eeign

¢apibel useu';d h- usEful foy Eiidi=h papty- pte have tking.gs to
rkernoststpditQv t" sfiEpl] astcti oS cot{ysdvg icm huyta Sq"3eetcixRews St xlldiy

be efficieent fres 1ese!( fep fopelgm seus.cEgs ef Sundistg fov) sBmafft

pgeojff?etss clerwE-lc}pslct ixl tke eeiitisthwy istee±itiuegE?sv g`ollofescrg iny
joiifit utalia:sicitm oe te1}iop esisteei pyudueicuz Teetlay tsgEE} egpe evepexeivlstg

iitb"ut Be mGHien USD psp anTsug3 iy) tapx?3s eff arkdit2ostdimk fumchvig

"S srcSestic-ifict asud tfipchno!"gScal wesetswclae I'g?i still w"i,mg tu

weeteewn to pgemspEpg¢s astd possible foptge)ut ef cvmFewptiuRs kude ft"ba
X refismc{ld 1ikff tco stuicdi: heiztg ixpffsept esvep diSesacax]tgsu!!y iEs s

laedi-geweduectivig ut"gekva Wlaee beesic ein2geg i$ kee 1""lk izzta tkg

fubluy,evg engikko"℃ Sopgfttigi'stasv :ekoeeewfagev ico gptptsict:Y! yffu eS2e

gnd ix tkifi? f""xpg tyee &wtw eneiptedy rkooenect go tifteveloF joSRt
Xesgegtw--sctsleD ee:ec3d eegaxkl pawey3epshige utisek eseme x)eiwkhffyss g?x khEif

p1dest"e-

G}gb&l psoeelteial u£ ebeff eekoX[? hpa?kutk iE geer?eXggatrerf irk ek{!?
ewxawtp]e uf tlarw as1ciE"sic enivaespoyis erdi?}kiy:gn kiifezdessiit$e-i6 - XyggigSdveqk{E? ase

EKpaepigTiefienl P}iyslcs- Oykly seesgE!?pmenX yfi?de]7s eg{} ekty gffitwptl asff

sseecpewcv of tki6 facrility ajas s" kiaslag kktetk E?vtwyza tke xktsggkff "9

tine "it"cSediy," ecity eeans Rot ppakeethrf ipt e£ii=Sdil mkpsava kk e?eg?

place o£ tkea cSty vdist fthgedvrc-.ts ves Moigedi"v pteseywe eedegeey tipt.pic'it{ied-

Sy ykcrtsg clezeen$ crf SopeSgvs dEifIEggee2BwAfi T"y,egve igins ife$vag G"dveet

Bgei'taSyae Gtie:g'igneeieray7 elkkiytstsg Fybes'eeciEyg Nogngeesye gine- la&ve yisit.Eipd :t;heFe

Xnseieueopta Nitsty eeMFdiwtss inutuding tkosop rk[utveely e"oyk:izzg iyk

xg-÷esgeca'nssdeevc!?}epmeesc9pcrcitceyeXurranve £v?n est21ee?y censarksFSffeees ljo

peepttiectgedltN?ist syrnpsusiGs cBnf@v}eeTkcees end ]raegtttiEiltiogxs-
AgyEieQgmajffe3rzts ay,a cuMecl"tland ozz j"iptt cteveXory}sg}e?rk eistct geEi?fiseeespcke !zz

ldite･iastuBpy Z9?ag Agezdimas-2e k"stGrf thiged
R"fssian-Ame?T;iedimsixfipc)siaBn kdi;:aw,ctvKss igeed$g iTi'clzxutistg
r}itdiecactive meeextewielss tv)anptsp"wtatien saffety- Tke figest Bn{i)

was held im Cheliabinsk-70, sec"ftct cmee - i" AXh"q"epquey USAg
in X993e Andi thits is enly ""e exanAple fieorn tha ]ist ef joiykt
dis=ussier}s oe E)ctwemely Esrwr:fiitivw pymhleibs"
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Not long Bg" lteithffy mS the partles tteuld Y{ave imagined thstza

ItcBulctn't laBves hpen dipEeamt af ecven st the inest
cr£ cipeumstances- Buic it tupned out to be posutb!s t" £ind
=minrBofi lang"age foy speciSic talk eeven in sueh a vuinepeblE?
antl p"c"!i&p aras ef irtatinnal iTitevests as nu=leap pteapons

se£eey,lek alofte g"eptepation in t'hes S]eki of peaceful
fu]nciamenta1 ennd applied scievneR- Nece$sity "f saeh c"opaepatioya

£ow ee"rlct science digevfielapJutwnt kesB a!ptays beevs evtidieptt few ouge
suteRtists- Xe esges keptck iyi 195h- w?keirk eee es2ablishei?d -joint

lnsttcutet ef Nuclesesp ReseeEit?-ck Sn "ukmdigs " "psBth" tee-eBpcis

pwactee£ul u$e oe stucXeage esuegegye ThiM Sy}stitu¢ee beeels viasitedi hy
ickepyo!skiyiesste DeszziEh s"iewtntist NvBexns Agnet,tcayA sctRpttie;'e

$vaSiinegegeFp$stecla playgsiecSsic Fv3e"o--C"pie Ss thesb "Bsi eszz

examplEe thf imee'yk$iteitwked anct&(sumwlff?rkgem-ylt o£ Russie.wl secIBy}cfi"

a¢hiew{igg)eeeegs?

XsttfEygestestiendea ptexieestcrop itgest ¢wackxtology distd b"sisr}en$as crmenpepadieiost

iss th gpstes kpt"gfiigeN e'g} BexT} c"uptegey spkffteee og hui?]Eitst y-}atittxks- Buic

nifeewe g"idexts kgedi sT)ttek Ii}geptop exic{RyigssiKrffy tkditry gegeevioKsly izzvolvew"iestt

a£ ptSikifteaxn cPsesesE?ti oygdistivrnd'est-iif3yze ethrk imset'trgtgigs cgeeestEess iyi xr2y

apinio'suveeTskiwegy egllesw}eiegigavEply diy}di q"di}iicatSvely steeedi

Sit<xatloB-

Tthes vaeage "S isttRgegza&tioyiitl icmckligtsiecEEil pw"gpess ue"=ed tg3 lthck

fii?kgiyew "eenxxitiykEiimigs"i "g' serSeTxeieSec thstd eeptgSst{teewang ky}sg"lgdigdve

S'firk"seer,gtt] ag'gma'if!?KpgiigfiERzz2ses diBfi wtsspt "gegec}ge¢i.xx]iicies- OBly lriesviykes

reswovEterk fyoke ekaee ii}dige EilX #kNe "kehaeig fiigeets" kge bl"1 esceq"S'geErv

2:efxe geigk'e S(pay, ffaggg we}E"e Sxiigopwy,&itio'n kge ela-izzte?geltaictrcrzzit]

attigamaxstXtyes

!s ickEey,dv tsky esekf?ge by"esy? Aity sggyaif3ecamiext wykrksutwv"'ge cesstte:ixis elaei?

sutskengee}ggeeseewgeiciskg "s xtsaxezzitg diictpaesec2ixpenMs$; HIE)di Ss

istdeewstditaosk&g kry timpSiykttcieeykm ℃kS% i$ Egeecicgeegifsely igelgeesgeiteyxic ast

tlae} costrki"gvlfxs tsff gm'geaggli secdige costveExn$gity}-

SciwstcE thzzd "e=layki}gpgye des ei}pg1 as ecglysm'seexicial cBupEeyiezaei"n ptitkl

le&diykg cr"uxgty,iifs iggeEs? w3ical f"pa us" ecev %eres eB't"inltskvaeykt ef

jcaipte gttsffyhexffdig"eq'geEi?s Be ssc1eexitrieie demd effekpticetl aptci iirxd"g¢pide1

pwDrkuets ifg dv eetay icD ppteeseewve eaxy hSgkly egudi1iesied expex.tz-. and

lje enctoeea$ee E?f"ittificency of be4copak 1st e?{ee inteyneseiozzes} mesptkGRt of

?tigh tfigc?tkolmgiE!ss Oppoytunitafii?s esff; such coopffi?mabi"n awe

numepuus:

-£x.estk a sediyorh f"ip nept ppiyicip'lese fvarceldeyY:s Esnd
elErndint-diatahescee ef hig?tly eFSiciene calculditi"R sy$tRms te
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x"ode'l1iT}g of gi}icv)m- asnd iftacpo--eykviMuTimeflt;

-- frfic)rn joint uso Bg anique systemss xnBdiuUing gesmxnae rlewtpcyn
ancl 1diser eDmisslest t" dEevfi?lepmezzt "f' nek" playsite}e clftesmiea}

ityirk mwtchanyiicel $peci£tcatiens m£ ze)Rtfiepialsg that eBzz be "lase
ptppliff?ct foire grisi?dieal eTfiNestwt{RntS

-- t" fistinpiecditiog] "f ttiesdffxerza ffqexipgnerxice dSag?}msstie instet

infeptst3eei"rs deevtice?se appiylnas stE?v" 2ech'stolmgigNs ost iche? foitsSs of

sugeey-geoeeuepfulelectpto-ma&gyxmtac f'Suldis afidi s"geuy-ge"ge-
sise'Lfise''S{iaXtiis e'ssey.yy {:sf {:hgiirscsic:eel eitxgelg:isivtitsse esugeeirr,-la'gg?t ge'g,eefisfiseqy,e

diyid eempewatupee

Xn otckxep wBpds - m" tlae tsttsis oS isttellif=tual gec)icenittial uf thev

inysnctke Awt6 esee gewScwa is; t" inSgin fege lauyssitn ieeiigellE!gcigm

Tcrtfay weee itx-de facSsug it Rgeeery igTigpuge℃esne pptekeXffpen t3f eexc]asssivE"

ipt'teynatiokal a!isgecrwigaykecee rkk2s gs elae gep"inIen" es£ zz"ct3firitge

eestewgy" DeevE]pgest}estt o£ pdeecefgl use of nucZGBew wx7fipaasy arc "ste
af tclaee ;nest Swapoytrkstt dilpNctiosts i)g "uw @ewku

rkSs yfftsy egfe apg cvleGgeit'tikg ke℃la aymSyeysdiwy ef eladv ecazszztcpies
ltxzc1sdige e?wgewybgye Oifk 3xxifzee 27e a9S4 fiz.se sszzcl{iiesige ge"Rptggff?:ge geleitzzt 2zz

thee eetsyld esgitsu ccua3wtissietr3eti- in tke city af Ginwtzzsklj ILj$SNta

Tkeeegeefespag beg- espaee gvistg tfi ece}eingea*e di3sg ¢kg esstykiv-wsagey dif
tktec sdiegekt TkucZdig&ge i?TkEpgy" Tke vff!yy veoyct "tst"xfi" kas beeogitit tl,ww

sysnfocl of "cwMetiom'' fo'pt Sptinahiktsimes ee£ Ohnixxske Tkee ciey o£

gegescrgSny1 n"rig&ge Ryeygy i$ si'tga℃gct Sst iclaff erNscigitge trf Rgssaee $"
ickee ptsitcde esff fogegRege village Tuy3"<is }tyyesre"st Esishcdv ]<V!X eamtttgeym

Xt teek less tkewrk 3 ydveny,rs te ecozzec"icwtxct iche £irse ptagqgEnditen pmtwGey

geXasticSst ehe e"oy,1ti ist iche? Kzastitzxicdv esf Pinysdiecss elstd
EstgiftRNyiwkge wkikh becdimE ehe cDgee ar-truwid eclaiclf{ tknes tity B"

Obgei7}sk eefts setuted" Tlae fS'g,s¢ NPge hecageie also ag! E?xgegmegeifs}s}yxicffigl

inesse x""irs ¢ifstSwig ttytstrxium-235 Suel eeff;sErrshlfi!?s esnti Reebe scie"sceiSioc'

dikctezaglfteffgeSsug diestgsts for glxxca[?aT. ewnEgx.gye gegeumaptEitstic

sscjywktists itfict mayiesgeges of tkEf? Xkswiicuice AaEvaLetpast6ky eastd

DwXm81ekhilt2eses? ptozztws?giE?tf iyx dieewgple/m(ent oe "aiitge geenesctuptess

zetaheerEp stees "uy ec"ustttrtey ias ncc"pySy}g ledeciiftlj ge"sibi"stes-

At py,6esEnt 27 peige ecipzae eS "vgy,kM vlreecicgei¢2ty iTk a;kkq ¥keo'ptgrt is

gwptecy,a¢eect ky n"cl-ege pt)ptcry, playsics, ic}aee eoedi1 st"gi)bifge "g' ptlxieck

ismvT}e""hak]fx gOC- .T,n F"s:te t`,es itlaev k'tctws't'si"ithIl'y cteevmelopfird

=au'ntries rxucleE{r elRnerwy sthapg i'ss fwgma E.G $;o BO pfi-y ces?za'ic. in

"T,rpu .;:"izpm.pt-f.-y' #?!-L'$, sk,env;- is S2 pew, =en'tp and igx thEe Eu3h"geedin

papt "fi Rgsst" - astot{t 30 pE?ip cfsTste 'Yoday di zzuorlajeMer, geeiesgicop S$
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stot only a ssmxKr,cee of ?iEigdit astri fieZeect'wtutlryy hut alse a tc)as; o£
nucleay dezzct ic?tergemoptu"leeapa fuel wgpsaodiucttiozze fsyy}thesi$ of

ttptti･ficialyT}eeteptidils, n]&tewi"1s' pmepsuupties tdiUoteing,
gahT,icrestlc3iraoS' mecii:es1 wesctaoactives iisetQp-fsA AH tlhls

dEetdwgemSnevsitlae £ueupe eS eleortptessta=c..:s medicim", !nNicesl
ty;eatme?yat itzzd ctkeex} aysces - in othtp ptopdi$, detep")ines
sE;caenctE? astdi teteckstplmgv ppegfigsgse

Tlaee ge ytwages diS dewstepingstt eeERyfie fioe esseci&te"di t3zzIy witk

ssucrcRsBEps-Clftegezzekya escclciGe?!t aridi the fQMowing e?lsi$
$eptvusly challE?sugffcl vaesyxy of outr. cektemporpepiv$ esud Wkg ve3ny

idedi sf nucrlsyage eptempgy u'ti]ixtation t" prpctuce elee?cty;ictity-
TkeesE? $ugege"getayxg kkff? gdeeee of inesk ost nue]eedige estretogy inecratuee veepty

aeckiveanrk againlj as it &IT,Eeaedy ?teppgned i" p'peviBixs
cesticuybi-s3 ein$pe ies e ngxnheTn "" p?beseecy3tor,s oe stees sciewice "g'

tineXX. t--exatutpyv Hut tmdity'$, inquSmsitSen is not diftep thre

ppvpuepgyoS a gex.msecuked ayxdividiualg inljt a£tepp einopfiious
scSeykei£ic dsndi tgchxaiced blpeasuirN$. ef the gmehelee eceuxxicy,y"

Naseapcke r..di3pyiE?di o"ig Sm Russies ast{?, ainroesd tiernest$trtste limitecl

oppmyitay)ityesS utSli:aatSest og e]tepnativee ewaEpgy soay,cgeE
asditkBue difing.twcryistg tstffat dinct trsmtey beelein.,:.E ewe ehe planet in

ceytaim epaeensva Seesrdese ble shoulct 1:effep in wind ""ncepn o'ver
t?le`'gwEeeezz kuusEi?;' prkkeriosv3Rh"'n anw}(S tietERpSOYa"ien Of "ZorYitw

sege"Cugfi ichgeouyk rwteg6e? Snee esemospekffgeai of rainepa"l fuE-ls

inugenistg ppvtiuctsu Let enlo"ee =onssumption of exygg?n -- the souyce
esf lifes iyts ek{er! plesnetm R:hae rBff?esptg tkiExt tke mEitin3#ndi =axayRort dio

zabS"kB"icaaua]erkge Nkegegv y)eeseuptcresp T]hee exi]y esspse=ts fesp
rkisc"ssSon$thuenyen sgalee psaece Gstci pyofitahility ef
isuplemexitcditien" M,yil<ud with inff?asuyess "f saFevky "f y$u=geap

egkopx.gysstuc!eeap utesEtgs utilisr".ntiesm anct pteees"y,e6 mf

pgee$RptvdieioTi of zzassiuyal gtdicilatien inad:gpBundie pahitt?i dest£iyxes
Xifff deevei?lopvaeptit irifi ouy eqoge1tie

XtshBuldi bes suen¢i"x3eeci t?I"t each aspupce c3f cmelgt}gy is
ag.sButeditact esiic?t a csi?peeSn piski ?zas its andvdieneggEe$ end

di"asdvantaggsv

Dgve3egoeeEgyst of dgi?stgens fg3m t?tete neee geingpntSon of heatixig estatl

eleceriettyproducix}g stuotQeap 'pfeactesys is htssed mn tlrke?

geysincipleo£ estheiftee"t sa£ff?tys ppEec}"tfing a possiinSliey of
imcevsutpelled weeact"w yuzaesNitylj pwitrscSple trf clBseeti Fu?1 cycle

wiick eYiEy sdifva ssysteE"m e" sgdesicees "tiKza¢iong ieric1"ding ydiactors
un kst "kci msloke irte"tyezzsv oyi MOX fuEel &inci uapsnixxiT3-thaaoaum
=yal e th
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Tectdiy we eozasictew Bft opp"pCuxxity to y;diSsm cadditional fultdis fop

investmeptt in this hy,diTickt by exte]riding Rzpept ves nuclepapt

eq"ipment &nct fu-l £op NPPs, utiltzation e£ ptethpon gpescte
upeniurT) ""d pluteniume eexpopt e£ pape--ewyeh ele!peT!tss expQx.t
Dehigk-calorieSEyttli=･ep$ Ne pp"daxcee medicB} isoeppaesg

m&ckiwsee- &ndi eequipgiient- hui!ding ppoctuckse eicc- The £iy!el

pupposm "f this ptov.k is t" enceupesgEe seeay;clpt £op bleyss ta
geff?strlveegegeBhlegyis o£ saS'eety eistci geEeliebility oes Tkualeety
tee.}znglcygigs- Xyi the vipxt ymep ow expBrt is ec) esncwmase eo 1

bi!Zieft dcr!Zapse

O"p Estdetge--oS--ipptig tecrtakelegiffs nZpgeaety twstehlee us t" egeRestop laSgk

ectdiffeG va'Suff? to e?te ouy Nxgeogee "wffptSxgsti pge"duetse B"e xfgy gepisti{)y!

is Sh&t expoget of 6pXopcttpicrity gdezaegeeticedi hy NgePs S$ pepteneadi11y

mpir,eppt"fitaklesu ERspeciaXlyptineesu haseci oyi consepuctiBn u£
gi}gdiopptzzstuc]eGge psesepterye pX&ptt$e E-sirkess eubl tcNcinyacltigiEitsBf

uptciErrsljpBanirxdi Zifiitchiptg aitdi dge"iistes "or. ffi?xtgetscicggyk esS payecaous

sTieicdiZs &gad gegT}es hitvEe jgsgt secageined Ffif?fkety,eiciyig istto ithg eqo?k}ci

ii]dir,keet siscdi Bg)ee vNpy p"tEexzwiG'a ige tlae isssee}gezzitkaosteik giiiRg.k-ec

P]deCffIPm

Zt Ss f?vicieestk kkeltc cZ"see 1sttff?besptaearn'sc&g eev"Feir)ificiasyxv Szzeluding

tr2By3ct twaykop2g enstdmi]txxdvg estxgegeoT.e ef steeetBTxiitX F:"astwesgg}me di:tt

gnvaeecied sto mitkff uec-.g pe ecost"xi]2ecesZ fiwlci fi?yNvggep?agfiestti,Ex] adivewltengErvs6

p£ lnHcXei?atr'b e?]L{i?y,gy- Xvl my op:y'i'?]is'gx thiE ityE!?ek uS･' jc:i?kt scriblg';t'ix"-;-L-.

dindi cvrlisf;)eexnc2aZ ccjepw:r･althSc)yl }'ktss ncs 1'gsftts' tti'E

SY icudiee-y: rkgieSith'-A'siis laeswma keeeagm devgetstsped fgeto eePgeEs "f 'tsggin diasdi xmppt

£tspac.Sgy pm3"tin ecygkee'lj･est'e; $ftfeir.y Blrthg:i gBseg.ysciptKth ¢8 "ig'a-"c:ggZS2s&tcicyeri (pf

fSsssit:sxi ge'Ei"dLseitas 'ix}ssgdiQ!e C:htw y,edeeigc}r} xxysiew TktwesN gegec}jemcig$ kdavee

saxeccgirssff"k]y geeess;dvct sa"sic Cinrser,di"g'six Sga℃eyifk`itic2B'gsaiik dvxitxxsis"sgeicSesg'ss-

Oux, 'rkwx'L stkge k$ diEEr¥'diZi:"gestkes'sec mE sch-exdi}X1ff?d k'tykgekd Ngegefi ergitla

eRxtep'gr"al slli.igece e･S geefige:x.iiitcakg getsyitSclets iysieieeicistg fissi"st

paywgeesscBEnfo2steedi g-gitk tkew ecX'icajft geeeacte2ewxi bf f#6siaszz ite

suis-cpttS¢aX ggtasg ef fasetku gx}a£uptERIsts Tkifsew &yee geea=t"ys
egkfch pgegi?er1zzditw rk posslki]Sdry "f sp"?]teTiResus ckedist geg?diictcgewg} of

fissipzzm And o"w Xezznj-tE-]ptgei ptdins digew icg enitsige]p ehe wstg?ygy ef

light ptxxcleu$ Sassiostva

Xmplesi)pntatiQyi of tkE? stzicrIEdiw Nxsgeygy deve]pprneel$t ge2eeggeMgBs wt

Russie is directly linkE!?d witk stabilizatioerx e£ e=onemy- At
tkEe saime time? stakility of t?le nucleditrb emst-ipgy ec"mplex is ozze ef

tkE signiFicarit pesr,ts c3£ evregee1l ecm'smmkciR! seelhi1izati-'npt
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Nuclear enepgy pf thop XXX cNktue.y Ss eo be huilt en the besis

mf 3'uSrit E?Sfgpts o£ ie"ding stBtees sAISt?t ketiepiRg in !nindi
ix3tey-eses esf dieveleptng c"unt:oifes ℃hreug'hout the wBpltin Tm aut
thff cost Qf cnftstgezxction o9 NPPs axzdi nuc}ear distysict ltE?atirig

plaktsntic3gapt indgstgey i$ to devGieZop stsnciardi units ef

peectew systevas oF thtw TkNx¢ cEenbury llk t?iE? basiur- o£ modulus
untts plesklr esscRmhlSstge Tod&y kgce dipe peaciy to f-eawt su=h

inte"ppt&tibstEgl gepojce¢tes- Ahd veff expecic sicE?ps £y"m paptker,ge

pte laitvee,Ingayd ee }Bt eh""* ec"ptomical "mipaitcle" oS Japdin?
Fupancees Sesyvaaeny esnd $pt"eh Xesyeen ti"ping ickee posC-ute3. pepi"di-

Thg ]:ey geeedisrcn ee ge eedies intiEsesicptel adisptesClon m£ stuclear
sstEgegy diRci Eneeptsivee constigegcrti"ee orf stuclevesge pepaEp p'gansts om

tlle inas;iss es6 inyostdi crBogetwgeMtifizze

T?iee gyeet ¢peasaxgeop. off ttupt g?'iffeezz playsdvt --･Bwgtix!iec £uelff --

shnax1rk st"t hif imxgepterk agge Sst £axgestescesva ibut be gegews"'gevffrect fgw

gEs3fkERP$itSesng.t" cogRffe foy blIC}y.ee gewaSomesbiem umet dvxptwdiStwrlt

utcilSzaeiesAeSstci ilage eskesntdi tie e"'ge koeeHt to opxasgkr;ee tla&ic

sBkeaeseeseciciimayk eef exxe?igy divxntstrzaei cr£ 'tke canz.geeit'tr geeRes!geditio:rs tsitr'K

nBic uyldiey)mSlne Qppoyiciter]iktaE Folp cQstkS?kg gNpteewaitSo?3$ cievetopmepteva

Airirk foy fueaxwe ggitgi?geesRiofts rkEi?woplcrgegBEremit o" tnuc]ediw eig}dvgegy ist

"R cr""sttw'･igeE ffs & ingsSs f"pt scienxitcfiil esyxct kec?znicdi1 gerBg3ness

ptUk geeesd oage FgtsgeMic t"gfigtspdisc igkop Rekif utstsdepts¢athtiiing e" pttsacR£wl

cocspE-prkbione eueedewrkes 'elhen eeBT.Zd eqit?tout ]ocal em"£Mats-

NgxcaEeenpt fipyaeey;gy hg,exykch oes iclaew geopssiasu stestit hiees inogegix eevtsd

diE?venlogetwdi uytstidvy ka:if,ti gitstdi digeatitditier latmst":gei"&a eostcii¢iostsb geax¢

N?vNyx iER isgtSef igiast Bf ies dic'kg-ffivei?gl]eyk¢s ies Nxt"egl}fi?Sy SEnptwegsilykgX

utuaerIEi?digeBstrk ickffptyg]e3--er$xxc]esige gagemdipsoenEEse ykexcleeesge E?yiepagytp mosbl

gemeeopgefxX itccw'gEgegth"ges es8 eekmpgg3wsttdi'gey geesgeixkcleEEsv sgetseEte &std yxasrdil

eyiopgegy sysegpgrsmss steeer]E?dage iece--is:o-esk'Ewtg gZegts ruegeal]ttgegy &ftdi

pwdidu[¢iosu"f gewecimaxee di¥tsti mpacgee--e&twek mektilgss sugee?pt--pimoee
mees?geiesSs tseect caXglly6g tfite'tecm utiickeuic tlhes$ dichiajRvgexfienzzthf$ "tlk!-p-

keer]ld hitwee bmggy} no igy?geywssimg $uccessEpss tn eEechstorlegyy ytesy 'ckev

pthesXff? isttitEseraitl geoeesststal ef tke gEesdiinag cpuntptSffEgs of thbl
eeeTi i ct -

But t?tQ mnsic pye?ctawas tkimgs cigefimesteut rkuring Che alzz)es'C half s

eenicupty o£ tsgogeki ise FSpst Be al'1g geepMenin1y "yi$uy,ed inati'nma}
s"vewpeigsnty anct T.eve'!etRci ee aS gloindi'k stabi'lSicyv eltndv sNcendly,

thu veyy nuelemw iyid"stpy o£ ouyssg oup people, wSthout wherB
nEit'kMy " scienbific hpEakthpoughs in"r Bny echievernE?nts ""uuld
have bggin Cangiblee
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!l?tis tpew"suxip, dis ege}1 eis espty eeheeio tptepBsupe ohtainedi by tke

huma'nity in its globel mBvEsy!e!}t enhgpactv bG'langs nmt crniy to

Rus!giayi peeoplEes hut t" 'tinp eckalE? veomki. Tkis is oxie o£ thg?

aM･-h"me{n !;pgessupesw that, being iyi tlhe disppset1 ese sgeR¢iFiq
peoptlesg at tke esfimes tine heloptges te the eche!ee rnesstkSyici iti le$

devEelopmfitexit toblBgectes tkp pwospe?ye"s veeuld.

Tediity lpee apee evegecofi}ing djSMor31ties afid espte leoki?3g kiee tke

cgmizzgdEkyecitk "vhe hspae feegy eenrcy,cetssiing ustdieegestdiptdiistg ue

xnutuBl gneegeitg aptdi exteyiotiyig of rautueelly beevse"ieS&g eestct ewqixaZ

c"egefiegeetione

     Mly}istey esf tkieif R"sc-:idift Ftwdiepiittimn eow EReomSe eptexngv

    V-N-scikha"ov
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    Tblsseeecitag gopechggggts gets Axgkfipaitkg

eegeeefefiEtaggNsAeegeeegtwg @ggeytwgee ffgeeeeeeee

             Assgeeekbe, fi99ag crepag

           ffasgepm@E gess@geY?ft$EeeswE ee twEgeCeeEgeTwaBkR
                            v
                 AT@Mee@va 3vaEgeffETeegeva geOC¢vaee

      KuakexX gcBkxX geesA gcTegxgzzwa gHepmaM eeeN@Meexo npMptogssA ec ecgeysgbxM

 essrigfg}HeKeeesM g asSesectse, ge ffegefi opoxe pasgut's'igss o6rgecTga, xxpzzg6perag ee

 gptwgtsgeeseBtrfi eReE" eeexegewaxe, esepas6easzzo ftpgxctue cRo?stecBxfi mpit cgeoero gegx!s$geTffss.

      :Y gTevaxeeTgeepmgefi ATafeaeeoX ssgegMbxgxgAeesscocTg - cgeoff vaeTopssfi w eeacfcffusee , fi

 n Mex eeoMex:sg :ymepeifxbx, ewe eeTh y eeee va 6ygyggee - MacurTa6ffee M 3HagurejthKge.

 OAgegasce AAfi Tewg, wyedkx gwa Syayeseee Sbxme AecTegaxo st-peptjLoro, ga,zagg gepijfange

geTgeyaseethcfi $ geata, g geceM TeM, gesw eezzgeTepeeoBe[ix $ cwagsstheeoM, eepaEscamaBeM ee

ygepeffnevM 6yzawgefijff geeg geAaggelkg.

      vaeTgpesss geacgeep$es$Aacb Tbegc, agTo gAepgag ffkysa c cgrygere gekwaArk cBgero

gitlxeggas Na ewffgegegeym itgeeegerv ecgsskexg{thzacst ngee22sgme waeceTit £ E}xewtHkxwt oE}ykscgeM.

gptHEgkcas stasggeev?ijgeexgyeitsg mpeegngea c$oegg xtrgaseeer,Tge&Edeeeeefi tsa,zsdagefa EeeAxgfy cosssasftiiee£ asa

                                                     uageytw gasywggge-Tex2xguecKegye eegeec"eeea ee es#suesMExgue geAascTeeees scapTesgbx Mggeg3Aftges$,

va yece ff*geTg}v{y eeea eeopcwa7' xas.geasTege ceeesTeTeeagecgeffij, e6ke£AssExsgsorgaxge. NEkg4eeK)ebe, agTe

ftes ftgepe ees6EmAeeeeff gT ewapeex g*gTrvg ee gazxgepexgocTee, rtrEnpogeee coggagecree gece

6gAee ttrcer"kesg# gyAeT ecegeetwgTke gxtsgeKssde sTag, catsvagaTe,sthrebie ycasexva STe# esitYgCge,

                     igssaykc$ gecgeeeggssfi eeeepgeess geeegemaee ss Koctwesagecgedygi{} #p"cTpezM6cTgg, MptecpeaAexcTpgeegeKee

                              u to eree eekcrgNemexsyfidegggexx gethgeggonTeAea, Aasepgoes TexHgggees es pglgeeg}gxgenggwa ]tefeqKasRffasbox,

           vuvegeMneeqege}{ova geeeepg"gxee cx$Tegk sggzep ss rexsgekgxragva zagecguaTlp xxegege?o BeKit.

      Y eeac ge eTgeeee sxgepeeksg ¥ifseesca ga"gasasenace B asogoexgbxee roAinx. ee

*ee6eggesg $wwg Tyatge kficaym .AeewreqrpeegcKewo ewmeagmo-wexg£eiagecg(gro ifgcTvarwa go

grAkge c a}sceqeMwagcoas A.pa.vatt@gee. B eess$Teexe Eggtxggftma eitgcagge?lagpai(if va.B.Kygeagaso$,

gO.S.XspzzTgelj, ee.ee.Ceekfexeg, A.n.fuegecaewgetw. 3're gbijkss yciee-si£inwecassesaTeue,

                  wgxgecggEMe sseesagemaeeMksss BecAag ge ngeerpecc ezayscif,

      Yuesifscge A6ge{kMa ooegape$eewa vaasepige, as TEgxctwe Apyme KgeygggeeXxxxgee

ereuecTnees¥kxe yxxeswxe - va.E,'X]eEg:rivgM, A,A.Aaeeay, A,EmE,Taxoxggg, E.va.3a6a6amx,

A,A.Cft!begapcxcwafi, va.M.renb¥aggas, AA.Setwap, M.g.Ke,agbexxsg, r.ff.coAepoB,

fi,S.3eeaegue, ,giil.A,eep{kxgge-KaiivEeffeasesti, X.K.Keexctwee, A.AAFgMi}vioBgy, ge pagBe

page,e.Eif yvegepaeeeegeftggygegn, gg "A"wm,reva.itsg ec"eTssgc T*ro ges:IAk&sg{gexgga, ecoeropbree pezggan g'xpe6.itsepaasy

esrekg}geX 6eftg6ing gg ftgeepgasre zzeftedeBegageeeff aso]begHDk Reeepxxxss,

      neegrgbie espa}{7ssueecgeage xgaxffgg B eTe}igg ec&ffgemaAeeevaif 6byee cAeAEkNbg enge B fi94S

yo"y, geeana ffgcae KngeopAfhlggajpm gewte4gxsore epssgvagea K.ecyKcit gpagmeAx}cree

nag:ytgeeAo varapsw gasexthe$eescgy Kn)Rxeets"og'y ggexvaeaesfo stepitbeiti aTeevagxbEX gayxgHiaffa

geHxp -Aadgpasepgrsw scswtepmeAx)x{b!x rtgrm6epgB A<ageMMva NayK <AYig-EAH). B

(kEiif}seree S945 rega 6kxA g6g)R3eBaff kee}eexgegeoMcTBeNswifi oprasu zzo KoopasHagvaM

aToMMbxx pa6o7" - ffepBoe x'AaeMoe ympaBAeHtae (fiI'Y) mpif (]]eBeTe MeeHvacTpoN
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CCCP. Yase s geKa6pe 1946 rozaa B Mocuae, B nmbxHexgHeM PoccrefieKoM HgytiHoM

geatpe "Kypwarorecicvati yNc'rHr:yfr", 6bTA ayngeH liepBbdi Ha I£BponefacKoM Kem'uaerrre

                    e" "peaKTep c yrpaBMeMova -eRHoes peius-MeM kexeNua ggep ypat{a.
      3aaawa 6kxAa ge M3 AeTxux gAs cTpaHol, KeTopava nepe2xgma ca)vgyro ?xecToKym

sa eBoro McTopKro BTopym MespeByxo Boitay: KoxxgellTpKs)oBaTb pa3smMe

               eo v                  NayKM B TEaskcozz, onpcaeege)ege gea2stNoM ue TexHRageclcoroepYHueMeHTangOK
xxpoE:pecea, o6Aacma KaK Qneauts, ue ptapameAbmo pexxxQTb axxsNexHe Hncy4ggble 3agg`{x

e6opeauore xapcecKTepa. 3Tg o6ycaeenAo c eANept cTepothE sckEspbxTecTk Kegefi, Tojboeco

              an w c3eaje cewtaBaeMees oTpacma, de c gpyrets - gpNgano ew ysKKany{:yto gKokKttAegccgocTb.

      HgzzoMHEop eqTe $ asogeoexigibxe yoasbg zz utonsee ge Tpygmgee zzecaeeoegeffoe BpeTtsff

ffanit cTgegx}ga 3eescMenit zzepezaogbxe agesycgese"TegHgagecgeese esgptgegemes ge ibegMpe xlg gestgy

es6A&exefa opyMkakgexT{xjthxeg opeegeegepa ee MaceMacesgeg, dillagft itgAe2gsNTeAx3Hbxe

                                                             magegykeytw'rasbeg TpEza#gegkxegge&sx geemsrg"g$fi rgcyesrkpcTgees ssG BceMepgeoes ssoasege?ksgee

mpwwEaivgeeeTuaxijEx esaysc, 6Aacezaapg ge$Tgegeofa 6kgue cegesftgekg esepgeeechaccesbge eeayxigeif-

ee£caegasksaTuacgcwae nsseTpa"zryfE'R}x, Tgsceeee geesec opesgstagecgeeeg aggeTnfgveyvg" wsMezzff

if"E.g-g.Aed{it,ege$es ge M#£ge$e, PEk,rgueeeEX eessewgryT $ Aexwaxrpggee, gcgg#aTexeM

geeTepase 6itgA geeengeggTtsrk yvagegikx# B,M.Bepgeqcecwag, Xasgeptgee$ecggssX opes@ifsto-

ewwesngecectsX eeeseTeqwr, Xzzwtpaagecgeeek ･eegecgeffxyr ge Aeesssesgegeage, wasceTaxrrw

TeegeeTifagecxecfik ee geg<¢itepgMeeswa,ftLspgesfi opeenesgeec st Mgcgegee, A eeseecg6Ne£Tib

ecifegeegew"aagscsasTbe asgege#xbeEgeijge Mes'gyeeg)kang}gekxee wa ageAesgeeewaeex$eee peecygecitx gg rAagegkxg

esangetsgAeeees$x ge$$BeeTeeg gesygeff x Teuessgess geo3gege&ggAa ece#asawit eseitym eegezzyecTgessif(> su

                  eecaeAitTk geegggeeTedeuekeges pblBftge ff eeityntgN$-Te#KeggegecgeonE asgeoegpecce,

      Cwp$ga esckgenac,ib effecas6if*fi # gegetsTexdiggxffk cgeege ge6pecma geffA Mgfikix,

zzgees$bgg{wtee* ecAoecesbegx g geggmageeegsgggegB{kkigxsitgx ngeeitg$#ascTit, ge#asag()ngitecn

fiprkxkgBgT"gebeg ts kgxgxgeegepkez B.A.Meebexxxgege, A.ff.3aseeifgEssgee, S.A,B{:ixxesesKoge,

ff,M.3epg#s, S.r.Mysgeys#g, E.ff.CAde$cecwh, ee,A･dyxee, g<.eeegaslew:au,
B.va.kopepewg va twssesgevae ggeyffreggg ggexfimonggeegkfi eeiixxgg er.eeweeagecTgeegNeeecee gAee2xxee.Fxxg $

geA* ewtsg#$Agxess ffee$asst ew$#cma sbegkgewee ceeA ee weeff#ff, Cecseesgg#g gagy:begmekegxxkecx:

agT# seeecTgitgigxsgAes g&xigfieeagtsTeeAx?wabegxe $ee$eegcoee, ge#sscTgeiyggTgegeg$ ee #gerexss$geT"p#g

exigxivEee#TeeegekigeeKee* wgeyswaTkew ec geecx}tieeeeg"ee :yffgtgek A* sc#skpaeege g#zgtrgP S eeysfgg#, gs)exge

gecew* Ag<}6$gek K PopAeseee, esergrigggefoEst sstsTgeeegeTeeMivE x eee'recTgeKg#e }Xeekeseeeeee zzgeeffggewb

ecssasg yfg[ ff TangitT, vaftgeeees# TaKite eceeageeTaeeeee gy#ecyeseegecmeee#ffkexx es mengeeibgx ssgeTegeeecass

#6ycacxiiifteeRkeeT gegegpsgeas2ggeegevae giterwge$egnx ge5agstaggi}fkeeeeeeepstcgecttx geeeeffeecTevee gssee

eegnckg?tig"eErex #T geasoww es xleegrpdegeXeee

      Z9 asrygTft g949 groases waes ge#Aesge*ffe sseas CexivfgssasasffescscoxgE #keth zzpesezzesff

xxepgeitxfi eQg£TcgggX eecfthlTaTe.ikg)gbegg twkegeeekegX gesgeitgg, g ykigee ge eeaKEEzjLee Se-x rogggge pm

cesg&pte 'repMoaceepesee oge'ykggifee <"geifgmvgeopaesen" S"MSee>, Begyegftss geoas} expeeeeauee2kgenes

szzecb 3auggyagasembHe}trgy {pagasy AxitiEgpa2{) tsxewpgeggwy CekxkpeBy,

      3Tg yczzeue esMeag gcgorxxewrTenbgee sgedeageegeee Ams "6ocssegeeeess eempgHEyfosueg

6esonaceio¢tw th rAo6deHok cra6va-Besocww. OAHasco eogAazzue Taxxcewes ptagectweHHo

HoBorO ffOTeR4SPgamgo s)&gpyxzlliTe?titgoro cpegeTzz Me zzpoeT" 3K&YegeNogano co6ofi

HoBblk aTasg B pasesewau geAoBegeeTBfi, OgeoBpcMexxnO BOgg%K pzzg monblx Ba?xHkxx

epmocompcKMx K MHpoBos3peHgecxgx npo6AeM. Kaxstc'rBeHMo aub:M eTaHoBmcfi ff
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 ypeBetib omeTcTBeHHocTg nemarvaKoB H pyKoBoAHMblx MMg HapoaoB 3a caMo
 X:A06aJthHOe CymeCTBOBEXxxMe 2KH3HMI

       Ha Haxxx BsrAgza, ceroAHfi Ba2xHo ne yrpaTMTb y2Ke AocTvarnyroe. Pass6Mpan Ha

 cypeNvapbx SepmeHclcym cTegy, coBgaBafi CogpY2KecTHo He3asHcKMblx rocy4apcTR

 BEvKHo He paepyzggwrb TeT BoeNklo-stoJvaTewecKXti K o6opogxopTexlmKecKfifi 6aAaHe, zza

XeTopeM yeepeMHe swIcTpauBanocb secbMa npogzzoe opaewe uoeAeBoeHgore 1ivfptpa. Te

gAEMt{vae, acoTepoe MorAo BblaepltgeaTk "eTpxeeRgs KapK6cKoro ecpmeMca es sceaoxrycmeTb

passssgktwaesese ge$og Mkp6goes gekstbi. BapEixaEicxcpafa soeHNe-fienvmaueexceefi cgxog

pacmaAcff, eptgaxco papyregge eoxoBbx, it Tokaj agescAe g-gATO, cerogKg MMesoT TegzaeHLsRgko ec

pacixxptpegKkc, '}figeoTvage"ocTagmes" Optagneajgygts 06boeGKHexHbgx Hgasgfi <OOH)

cgeoe "pgpto peaxxath cygb6kx ecAerkNbxx peexggozzoB. Ceregesss TeAbmo epopwaMpyercg

itegas geeeneee-axifmaTstagecKits xcapua Msspa XXg Begea, waansaige £TpereeAeffMe ffepecMeTpa

etepep BAgggesss cwpeexegeeeueespax ffssTepecgeg st eeTec'geBeesffoe £TpeMAegeee eseKgTepbxx
ecmpasg ee 6A"eceM erspege,rLsgEtke eyask6itx gecere gxenegexeecTn&. g&} ge Teffasegngygee eeapasgggs ec

(Pep!ivgnpgreaeegggg] cguaeewaseqtwAftegekrk geMegepaTttagececutx rocya&pcre eea eczzoBe

ergesagecgcwsx ee ggalgitg"eeEydeeskgx aseeTepeco$, ff5agek gxmpega.Ax}ssgts pto,K}e g pejviKg"xgss

eegasaupf gegeegeeackaxee ge ssepecibefeTgy ssecAeiteeeegihzg rpkkggag, KEiigets 6ymeT 6yasyExgages

Besc sExEsesceeT esT getsc £ itggtwee.

      Cegeexgeg ayngeekg ge edwaxoa a{}kige TepMgegkE e'g7Ao6eykbKa$ cmpesxsa" ge

PeE:ggijesanggee{}.sg ecTgeiteede";. ffeeT, ssesFggitx ggazgeg ptAgggfgerkx sse.ithsff Syasew geixgasgi}ftsggTbe ifa

rAs6theetwx # geexE:egeeeamscibgx Asc:}aseeX, a ocg#$& TeMy - g¢Titpss$ pasggssTesfi

pagitasgsdeeseees.

      Mitec yecs gegeegg#aseeA#ecke geeeckTij es6 twTewa, ge eetiga£ es maKxzke geegTggewt: ATesvfieqee

*geymsage eewggggsif - gepeekscgff $£ey# cgeevgcT$es ssgmaepecEgessss gvxes6swesgfi zzgmaTssljececek,

fieessgeoX ee DscasgeasMeeageecxc*# cw#6ffAbexgeecTx ffk 32wtAev Bftee 3$sisscagMcexTee er wgexee,

gege*TggeeTosi'g" ma ge Kg}ec#X-mebe'##Aacwse ceggeg}gEgdi, gbeff g6Aasauaesue. £asffctweeessg}sg

uaTeegeeetsTsgnts eseseegeeegesbegy gegxggeeegeceekp - itT# gee}xgeerigg utoAExgrg 4ggeegeva$, scij.eelgeg

,#WggeSti#℃#exTes, geeeseema Aeescgesszampee Bftessx･g#-xefthsgxETifaggcscgKx 6Aegcoss ss Bcee6aseero ee

yx#.hgl#yes gggxgpeageesssff gesegesc#gy# eegey?xgeefi ss eey# geftggeg6asTege. ffe $To - ec"geageeass newa

                     zaageho, eek xx:yTes ge gegew#ge#ee eeeeesge engee ]begeeergee cAeAdaewbe, ceexgeag$es ge$gywtgebexe Ke.FgizlagecTgeg

esaepgkxx g#easss#-Texggwaageeexscljx ecgeeezacTge it6eecnsteqegeeg ecwg6esthxo¢Tee.

      Ayffbefiess", s mpasgTeewyecEc#M #wtasxxgeessgee #a?ggee# gblgee.]ifiTk Te geifAbg stAepeserg

egeymsvaff, ec"Tgegebexee ke eskgeg5#Atexgxek stTiggeeegeg cgefteas6nisx xeFogoagggpagftTk arp¢ecpa$necTis,

eceeAeegeeee es£ssg.jigxge##geewk gaijpesg£ opyktsfifev s ogrg}a}fiwaagecscgekix ggeffgtsgx Keesge.kpgKTax eema

figeesMeeeesuTbe e:ee aseegeggexas. BbggeeAgTit ee ee#6ewmeTk(:gg gepemsese eseertt cT eTeex

ees6biresageefogx, ssgemeTvaageeecee ycTaspegxxxvax ee ex"o$assgeezgegesggo-astacgibxx gesgoge fiesepeebxx

gegespy2gsegssS, Ogeeex$ Iivxing-kffgzzgeeM g ¢Aoaseeewi ee aseegfikgvaageeDM Mggee if goereMy gamsgo

coxpExzzwayk eqgkggggenee " ycT#gaggegitsei', waxc cgeas&sw, Haes6eAee Aex'][sv KesiTpoAgpyeMbiee zz

                                             eptperggRenpyeeeitEe ceecTe}ts2kx £TgeasegurkgueeKgeK goepy2as{eifgK.

      Enge oAesoX ¥ygiasa}vKemgmuiozzog ece6eauo¢Tbk} yxotwasero eToAewtfi cTEmoeaTc$

mpyEiHoMacxxxTa6eeoee eoKpEixxgegKe eqepHbxx apceHaftoB Peccau pa CI-LXA, TEmsofa

xlpo4ecc Mo?lgge nexx!b zzpmeeTcTgoBkTb; u36blToyHocTh KomagecTtsa anepHoro opy2Kus

Ha]eg, Boopy?steResaM, 6hXAa Nxtsa ymse AapNo. Ho Halgo Tpe3Bo K pe`IAbHo nogxoAmb K
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 TeMneM M opraHuaasggeM anepHevo pagopy?xseenfi. ffocnexllHocTb k geKoM"AeKcHocth

 cnoce6HbicocAy2!sgthyAecbHego6pyxocAy?K6y. .
       FIpo6AeMa coKpageHlig anepKbix apcegaAog zzpua$A& gcKmo"useAbMe Ba2KHoe

MemsayNapo#Hoe 3Hfftiemee c cosaamaeM CHr, c BblxoxoM raa cgeHy eese rpex

 tl tt saepabgx AepmsaB .
       B ffasc6eAee ApaMaTtwecKoM geoAopmenvee oKaASanMcb KftsaxcTEkig, YKpckggesa es

 SeAapy¢b meascAe 6ec"peueNAenvifoes c wagana nepecTpotiecwa E}}xTthwtepMoX georv{ascsggeslf B

 gngx pecay6mascatg, xft TeppenTepthg ecoTepbxx esaxots$Tc;sg cTpaTerkgueexcptse swepasitxe

 fieopy?igeegxssss, it g KasixxcTetsge ge ga Ygepfewx･Ee - va aToMffbxe cTaxg4gygva, itpowtbgixgAethesbits

 ff kxayEgzzbles gxoTeNgEgan re'g'gx cTpakE Cezapy2if{ecTm ue nosgomseT gwt ek?egecyogTejdeew eere

 oSecsseggTgv 6eSonacHeewk, Nif axpoBgaseeva AeMogeTam sgepgggro gpyasee, as TaXcase

asouegepkggeeBarfo 6eeitreacNyva gea5o'gy A3C, Kas "Tenepit" gKas}evig"eke, zage ffeo5xozzssrivgbix

paAeq eTas6ptmasmppa ggeegozbesaggeif.

       Bggema $ft 3azz&a,zg sse geezxxeeA eere fiasay ag3 Evreex ssgee6Ae;beg, Tas ggasdi eseRtiogTms

TeAbKe aptkiox"e gEepxageo 6gewpifesack eroeqT cSKgAe CoTxig thgcsgTg esreMap#wa, aa ge

mo6ek gaspaso}begfogcAvaeszzX pto.i¥ggTeqge ese ascgitifneT smeegeqewk ge cTpitay % s:}as6gg}asib

agy}gvae eeepNbxe apceueAkx, tgTe ecacaeT{sg es'cetwgopt $x{epreTkgeth, To eq ggeck 3nT"&thx

esecscgeecAfig<)wc$ wtggg¥gMif ase#gTg{Ekkfss ftgeeuaapatw goMopege esa ghEn#zz A3C eez

geeceggAyasTEAiggftitee, sse gregepff y2if:ee o sasvieeffe sux vaa ExthTepzzewifitxbexe lj£Tgegffvapag seeegegezgeq,

      Poccaff, g("?gpag{ wacAcaestana grg' cotwsese?a MesgescTepcwga epeggere

twasaggegecTpoeff{pag gxseAfi gO axgeeeseeeT"s gygeaMfoaggxAeNesere wa aseAesacTkec) esaepeee-

gpytegKsgximsl gcekgtweftcitx, cexeeexeegvag geeegiifvaTke igce sTg asge*SAeeMki, ssft ame EbsT*gre

eeeeSx#geeftasa #gSge&sg geefwi es fictwesHkexfi exaTgevaeTscgM es Bga}yx}bexegeaseeifases}xge ge6aggx

eeKTepecos ewgea}g C#espyasectwa, KorepbyX caMa sccTopg$ XX sexa Teceeas nepennems

eessTsgrvEee kgythrrypscaye, xiesyg{ffoge" g eKgesoiivsifagecxcogeo 6itrresss.

      (rgerogessas Mbeg TgeaTes}igf gft zae]begoffTg}?xg sszaepEIora apymsees esge Tkezcewff rbegeeMecitpge$

pygAeX ge geoA. 3Tst *vxeeb cAoaseeblg va aggeesgisffxgdiffo otweTc'g"geesesbgX eexgggeA"xlageckssX

x]ge#agdverec, asco6exife g ycaoBesffx eeeeeTa5eqythHorg ge#ftxgTssgestgeogy# ec itecttesesfuespaageesc"gee

#gege{xxgM3Ma roeyakegeceea, Pc}k}$waeatw wtacgxxTa6ixx geeMg}gTe3ggk ngegeesorg esgy?ggeeff it geTgx

yecA#geagptsc agpeggbxzgdieee ew:geBeTcTgeegewaag ssF#5AeMa esma P"ccM¥,C#fiBEkxxeeew e gegeygeffisXMpa

                                                                el 11ifffgevcTvaggkgesMff, if eeffogit$, zzoesagepKifgixK) ceroazzss, x･xkt # geaseyvg g{gssespe eT

Aewtftwr(iksta sgeeh sw$opesirb sceyrexeemee. t{Tg !c&caeTcg cerA{wweesee £ (]ELZgA fi*

                 ee w:ygessmssalgsEif espymsevaesogyg ygeesg& ge Teagegffe assk,zsgasTif AeT, To peagbe eeaseT a agescTssagsc#eq

geeewtggegecasassuwa saTgeaT xa fiewtgHTem ssgepeehgx apceageytoB, gegTgpbgee xvebog ykece eeroAue

ge£eM, ka eageT esecffg,agz)gg$agagpt DTttx gexfiegeqxcs eeaTepesaneig ig scfteqec[s'x]e T#gxstxisea asA3i

A3C, He as tsAecke Poccagpt c ssggaifrvf{gisceeM oTssascifTept K TpyfizzocTffwt eeeegeexagwsegy#

ncpnoge wa cTpaxiax ¢X-Xg",

      3Ta pa6oTa sceyo ffgepzzo-ogey?acefizzgro geeMffAegec$ Mssssace?egk S}aecpawa,

sceT"pntts caM ries)e?scsugaeT esRes6oAee TpyzzHblts epnesaueo$bXX scgeestsvac.

      B ffacTofingee epewtg g geAepHo-opyasefiHoM geoMmaegece ei'paging "A"geyAesTcfi 6oAee

gOO thgcav ageAeBeK. OcNoew eE'o - ABa gepymesegzuzzx HaEstwig}luaeskexx ge]-xTpa ssaseE:}ssogee

opyN{ue: eeeqepwteswxe ptgepsbie eseHTpbx g ropeAe ApstkMac-a6 ss ge k{eA$6lfygcKgfi

o6mactrex, xga 6(:t')ery a3epa CyHapbi,- L{eA$6aucK-70,.
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      C:tapefiuzg ma Nau #･ Bcepo¢crkcvati HaytlHo-HccAeztogaTeAbewwfi gKcTK7yT
 egecnepngMewranitHog epasmxxx B ApBenegce-16. K cAoBy, sTo MecTo - CapogcKan

 o6wte,th, wasgeecTMo es cifoasftaj oce6utM pe?veex"HogesbxM ggaweelgeM: B cmpecTseBe}B:ueM

 gaseck scpyptKoM MyaseecoM MenecTbrpe CapoBcxoti xKycTbiau ne py6ease XVXXX g XgX

 cToAeTeeX ?gsifA £BewoX CepQmpzzM CapevgcKwh. B esaagane Hagegero Bel{a cwtAa rtpuegesan

enikgmepaTop HeeecgAakk BTgpog c NseNoft }utoAggTbeg o geposukitsva Haenenesgx(a.

ggept$Aeesme ssecaegsserg geea eeqyecg eage 6oAee yBejtygwwAe ttexiyAsxpzzecTb CapeBa.

      Y$bl, mpewts Kopec me sogmpagaeTca: ceroAxg ptgNoc ecNewwb!X (l}eeeost

os)y?ggevaeeoTe KeManegeca cgcTaBjtgxew 5eAee Sg scpeeseewog, if4a2Ke esecaegBaAkgeTEua

pawwgas 6kgth $cga: Tpe6:yeTeg gcpyfizzag MeAepgg@agliff, g ToM rc{escAe asma meMeHTaxa

g yTssApmagvazz sszzep$ogee eFy?isgss, Maegura6bx geoTos}blx ase "epeeTpefiptK Tpyggo 5itgAo

stgeeqgeeegeTk, di&x$ epeegeHss$ x{asorweex<}, ewe {kgfaAer}Euablfi KeMxxAeK¢ MgxeeeTepcTg3a

guepsemgeff CZE-EA xxpegnenayaew¢pt o6geggth g 6ma?xgaeergme Zg-25 AeT c ytieTowa
e*$pewteffffbgx Tpe6ogeE}xgggk sses gxgeag}ge gaxe"egeb$ eqepcggaxde wa expaHe gscpy?scEavausek

cpetwx, ncTeeTgie$eee, sspe}gxese gecero ee cueT 6kalg2Kewtkgss cpeascTg reeyasapcT$a. va Eerre

getwecffg 6kx c.wath gpagMepoM zama xxcapgx?xgkxgew g y Nae, ge gi)ecestth, Ho fiepQti, yskx,

sspssxgAg'E'cwa ssjuEe'g'lv zaeA# c pageymaMee rsozzxgzaEuaee.

      K c"msaneeeptsc}, yxetwgeey':bgwtpa axpg5AeMgxwtes $asepsso-opymsefiffefi tswzycTpxa&x xe

tsticngergeaAptsgeaus's'erpt esgekggikxstyaee g`a'eegeeeua# ecee'g'yit}g,kfikpt. B "flerggyvc'k'(.elbeff "oAamseritesK cetigtsc

gif{al!}aneces geca gTeueemeeffxibdi ffgepxhgfi KesMxxAeKc. Hacxorbsce eeTecTeegeN axoAo5xbEts

rseeepeT eo6hgmkP rflgywesxg, wr" gengago gieAorwaggoeTb ee eseF}ggxffgssanbeeocTk

xege"zzcxoasfingexRo, ececag Meageseeeg!xeefi axeTeKxgftxen ggepeggeo aspe6ygccogbiBaeT va gees6eTaeT

c aanescg eeee ss#AHeg eTascx(geg esg espifageeeee gee TcAbKe HeesgcTaTongesbxx g6opowwxx

                     w apepeezaege ee xgxggeeweeasxeK, sse es fienbxTcec zzecfiexxxHogeo szzeqpeeKg TeTeegeeue
"pbgneagxgocwee" 6eg cgomsewewgyptasefi npageegefi ecgegebx.

      B ecitPgTecne epoecif 5kxAa eenzzaxgg yxgggeftAkneff eTpacib caMefi fiepeaogofi

eeayRgge-Te2gkxgagecEcaX MfegcasK. Yeqeeigxij, xcGKeTpygcTgp, TeesgkggAar g f}ft6oagwag.- Ero

geptkte}paggeecksg geasin ptcerpaes Sdeg)eqa paanoreBbeg ycnexa, ga2}gg sceToForo meueK}Tcwa egwaeekxg

TeueoAexvaxsageexKgX xepoageee g aseeewzetst Tbxc$ag pagpadoTa}geskegx oTs)aeAeehix ¢TaenapTitB,

eqe icas B mpesscyee cKeeegeeeTpesg}osasss esaytssbxg 6arams, eseMeH'resgeywwifk geck igpogecc

T$#pljeetwn ss cesssasexxgeepa, figeorpfiftgMNept%ene$eg Rgeroes xgAaesespogcasfieeff esayegsto-

                              eeTexggveagecEcorij geagg$Tifff g eseneeeag Mere4 yrsFastsAetieess, eeTeeTseRHasg MeesozzeAMff

5ofoeeH£TEa ge{}sgea5apaK ss gegefiftkBozzcTs, ecgx¥{a ssasNgeysyeKggyxfi xiepegacifTcpt ga

yff)egewake espeqxxpgeptTifts geffyrgeva geeMnAeKca - goT ecHeebx yeitexa oTpaema. Kage kiKe

M#esgge g eactwwa¢tse gsepeaib wacib Eyregeo eceMmaescea, zaeitmse cTpomeAisgept
!}g*agTamptbge #g)gegasgljgajgggif, 6es ktpt'eg)ee itx ue ptaAx]Reesxanero pasreifTeefi aToMsefi

tsesayg'g's)Kif> l4yigbg zzggebgziiseeessg gegeepei{TgpteeocTee pa6eTpt fi ggnbxx eKgHoMpaagecgewtx

ycAOeeeSgX zgee6xegvaiivgo pte]ivfanoe ligeeMes, ff ToebeK agMcAe gmAg co$gaklKth coomeeTcmeyrongvax

reeypaapcTgeggebzx gclgcoesgn, aseasgkKoHzzkgx asTgB g cTgitgiagepToB xxo xxe}asemszze]tsKy zz

6e3onacEioMy epysEKggkgoexpoBanvatw ome-thHbxx yacTeg, moMyxAescca.

      MkierMe, eogeepgxiestHo Heo6xoasKMbxe o6ajecmey g rocyaapcTBy fipeAfipffasgs za

TemaoAegrggg He ge eecTe$ewn itpMgecasb mpsesfoti xoMMepwecanfi RepopeKT, Oaxasco 6ets

gMx HeBosMo,ncHa x-lopMaAbgan pa6oTa Apyxmax, gno,nL¥ge peHTa6emoHblx
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 HapokHoxosptticTgeHHbix cTpysryp. BamsKoe 3HageHge gAecke wweer pa6oTa no

                                                          w cosAaHxK} KpytHblx mpgHaHcoBo-l'lpoMibxxliAeHHblx rpyTlfi c cKcTeMova AngeK3KPoBaHua

 oT aMpelcTopa Ao MacTepe gexa, pyKoBoneTejifI cMeHbx K Tax AaAee. tsfi EeToro

Tpe6yeTex BpeMg n BblcoKaff KoMgeTem'NocTb Ro BceM TemugoAorMgecKoM psKAe, a, K

 coasaAeHkdro, oueoro ?pteAaHgfi cgeAaTb eTo "Ha yrpo'` HezocTarowao. PagyMKoe

                                                                      e cogeTaHpte BeptgxtvibNoro yrxpaBAeHma c yopMBeHT{MJhgblMva czz3fiMva npeaspHgwK xa
 ocHcse zzoBofi 3axoNogarreAbNofa 6a3fox wa no cTpaTeww "clgMsy - BBepx" - BoT ga wtopa

                                     nv eB3rnept ocHoBts yonexa zzepexeaa K HoBeg NKoHoMmecKoM cHcTeMe, ec ceeqange,)
                                        estpymxx phiHogHblx cTpykcryp ttpomaneAaseAept ToBapoB ma eeHoBe xoH!cypeH!sxsu xa
MmpoBelul phlHKe, mae yase gaBHo zzeT MoHonoAbnhlx npomatsoAKTeAefa.

      E}scoHoMasa E:f)e6yeT 3Bomog}dgHHoro szyrK pikgBifr$s, a Ne peBomoigggoHHoro,

PeBoAK)¥sxgomeblfa fiypm Mol ywte xxpoxoggma.

      B cTpgkMe B ncpityto ouepeAb momseg 6kexTke ¢gsason 6fsksffc pbxgonHbix
oTgcuxexvapt - cBo6oasHbxg pbmoge rrpomaBomaTeAefa Tggas)og ss yeAyg' ue g6cjryxc$kaxMs

co4ssKemsie-6blTeBblx ycAeewfi asscgkgss xaglero Napo4a, va :ymse GptroT cggvaaAbKopa

HampasAeKgbxk ¢Bo6eAgeolfi pazHosc asgmageg onpegeuak zz cekAeptath ycAeBua pm$

                                wE)agBgeTkgst phxggea gbxcoscHx 'rexgloAorwva, zptff pbrHKk gayxggee-Tex}geageescero fiporpeeca.

      3TeT MsspoBok paxffox{ eyxlsecTgyeT, oastesv eese ce npeMexi "xoAozageg" BofiHbx

            ca tl ttgeme Nac aexcre]yrgoT Tasnc 3asthg, gefpes xeTophle Mpt cegeozzgg c TpyAoM
npo6meaeMeff. Iifpoage $ ewofbeg Bonf}gce c pagBmafii<)agssMtsess cTpaff{kvzif, xceTopkxe

TfiEg3gercas sc gbiegKssM TeueoAomeffrbeK, xge TyT stsxevysuaew esk cageeee "6g.ekxsxxxgff esemaTeegede"...

      va sGecpt gago egeTscg ofipeeeemaib sKg)vagpagTer" $KaHoMgRxecKeee gbxgretwx, peewee

fioswtsagecKue utpo6AeMes ge gsansKggx ygcg}enAegscfi rkpEaggTvag cyagee'gByK)esptx

MeasAywapeashgx eprgmaee4gexSg OOg-S.

      Ceroass{sfi gecff gpoMkegxzxmeesssecTb ewena 3anes2igxgageg 6ckx{gcgBescoag g BEwuaTgeij-

6gpMgeBofi ewacTeMisg. Bange:'zze-6sss)paKegopa x 6esscgcg$excgeg pbegssifxs 6bgcTpes MgTerpgE:eyewes

ge MespgBgX pbueege "eza greeaseg ptegyesxsc 5anKeg Mstgeza, gecssgAgesyff asgas ganor fio

eyxgseccey zzpsupouebxe 6orit'gecwga sggezxgeg crpE}sikex. A #veagectweeexbxfi axpoeeggoaliTenb,

esptyxEkEieekest NefiA&Tewsfkftdies if asgasgxg}ajpa, pikkgesgeo6neggwaitgg }Ek geycKee alxTss3beEekxeftothssoti

x{o}beg"agsseeg ¢T"MT c "ptpeT$xyxots pys(ofi", esnger ecogeeepen. ENgeyasgrpeTgesgesggis ecss¢Teftda

YaspaRAekgxgg ts geeeg'ynepageaesge$ eeaxgegeevpt aseemseea 5begTk "casijxcggeifwt" esasgx

             vnponeBeamenemp.
      Kage y?xe 5isgAc cgeEecgtsgg, e cas#r# eeeerexanft Hac ewg'jiseeagau: ggkxgpkexToeTee k

cB$sgHwa$ e eeeg KoMmeecex･xo£'g'it, yggBeegecamesocth gTpacue. K $Toptfiy ueaso
zzpg6asgth $bxeoKnk rypoecth $ce Tog ase "6xoAeseTgoctw".

      Ty'r 6bxjigpt ss ceeJibffbxe Rgoryiexlkg, ss enes6foxe. Hhxese sageffkexT"csw yxgAifT, g gTg

Mbx mpssge'feTNyeM. OaHar<e geAbBg yTgeasgegeatw geoManmepteeecwb, eesvaagee genLeege

yixpaBAeHge oTpaedese va gcaMoexscoeTb ecpyfiHbgx 6roasemabix ggBectwgsesk. MgxaTewt

PoceKss oTHocmcff K TeMy Tptxxy cTpysEyp,' ecgTepfoxe B cmeT{eiljfssoM eTgexzzeeKva geftomae

egMecTofiTeAbevbE. Tascme cTs>ykc[ypbg ceroaseeg ffE},gxo X-xe x3asessaTke, a CoBeg)xaseHcTBoeath,

Tage Kas eMza, 6yllytss HoememaMag ftepegoBoX MblcAes ee TemeOAomsss, ogeEmbrBaxoT

                            eeBbxcoKoe crwMyJvapyxorgee Bowtencmge "va Nay{INg-Teueesgeelcvaes itporpeee Bo Bcex

o6AacTax nporvib!x tAeaHecma. B TpyAHe¢Tsx cogneAbNoi'o X neAXTMeesceyo 6blrrkgff Mbx
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 mpocTo He BaMeqaeM, nlfro oKpy?xaKrr Hac ffpaKTMgeczze pegyiixbTaTbl uMeHHe Hayt:Ho-

 Texklvaq¢cKax aecTnmseuati epmexxww XX cTeAerxxfi, A uro Mbl ecTaz}XM cBoglef AeTAM va

 BKyKaM fiocAe ce6N, aa Hac itpeeTe "mpernoTfiT" pasBMBaiourmecg cTpaHbl, ecma He

 coxpaHMM x He "pMyMuo?KMM BToT noTealsvaaA.
      OopMlgiiattheso ganie MMHHcTepcTgo 6bxAo cosAaMo B 1953 roay ecak

 MMmucTepcTHo cpeaHere MallmffoeTpoexHs CCCP (MMHcpezzMav). B 19g9 roAy oeso

 6keiAe mpeo6pa3oyallo B MMmxcTepeTRe aToMHofi axxepremme ta mpoMb!lliAeHHocma, a c

Z992 roasa eyngecTByeT Kax MMxgcTepcTBo PoccMgcKefi ooeaepayes fie aro}egHova

 BHepruif, rae ageAegoe yxxpaBAerwe oTpaesro ocyusecTBAgeTcg gepeB {l)ysKgeeHiv{bHbxe

6Aoan.

      B ceeTan MauMcTepcTNa BxotwT gecxTKva KpynHbrx mytzzo.KcoaeptoBaTe.ftbcwtx

th xxpoeKTHbxx scHe3bzzTyToB, coTHM coBf)eMeHHblx Ao6bmEveasMX, flepepa6aTbmaK)rgmx,

MaurenKoeTpoHTenhtwxx va mpva5epeeTpowweAbRbxx epegnpuamX, mpeARpMgTxik aToMKe-

Bgeprerxgeegeere gsoMssAexca, a TaKmse xopolgo ocHageHzzbJx TexHnNecKM xx
yKoxuegcToBgtxixi b!x ezzbmabgwtxx pa6omuealbeKue crpoMTejibHoptMopta}xHblx eprakili3awigfi.

      B BeAezz"ag MHHaToMa Poccma esaxezantcs Bce aTeM}thxe cTftHtgkeM esa

 repprcopesg Pocegggx, zzx xxpoege{Erggg}egaeee, cTpomeAbcTge, a IlocAe co6hxrlxes ts

X-Iepge6biAe - ge 3!conAyaTawgg･

      OrpacAeeeg axaysces - ewg, ee,Mgaexoas, ocgoBa M opyHAaMeHTaningofi

erevecTBeeeeee esitysxx. E-gpgeageM esma xxaxxxgx Nayrrggbxx gempeB xapaKTepNa

Mesorozzpo¥meeeecth. B eeaxx gek:srvrcpt gxxgpgKMe eac¢AeAoBaesue g "pmxAaAHxsxe pft6cTbx g

o6AitcTss lpMswaecva ssaspg, opgszzecge Bklcoxcgx gueprsgpt g egeepXXXpogeogptMocTk, aToMHept

eaepreT$Kee, TePwtowteFmore cst}i:'es&, gAewspoHgww, xxpa6epocTpoeFIpm M

                                                     eeeTo]veaTgggagg}gge, rbefaTepkanegeaeptzzg, mpompeceneeeisxx TexueAorkig M ManvaHocTpoeHue.

      Cerezaeeff geck Eyx'gT eegMeeAegec - R eAoesgeasfef; zzoAo?KeXgff: eeomable paspa6eTecee

"epemaemexowecff £ KgegmkifcNkgMee TegAeHngsffffMg, yczaexes fiANftx RpeAfipesfiTssX - ¢
6eAcTgeyxtwxTvg ssenoki{;eeueM ggeygfxgx. ffit ge e6 ew'eM xoTenecb 6bx ceftgac rokopMth, va

ecAig fi BogBpagapa¢ts ge gTog wewe, va "a,gigg!xb Ama were, xg'rg6kx mMKoro fiopaxgMblxxxmath

g mgsMo:}xxgeecTes ag agexecee5ge&ges"eTif eeeeeeTgeEg}Ezabegx scggecTMgkgk B oTeyeereeNgxyx(}

aTeMkiyg() gmp&c.ajk. Xwaecmpesg gT Tex esFakgg, rese ymse geBeso copopMmposithcg E>bxEEoK

                                                oesgygiHe-Tewwgececers gmpgrpeeca me itep{bjgegekxx TewweAorEKes.

      ifl4yftrfam agtc esapeqy c Kpymxbxww ggyTpeHf{sifbesss rocyaapcpaeHHkxMss

                                                   vgAeeceepmgma, ssaue ytggewgee eela g)kxgEgee gk!cgecesx TemaeAegigg ea Kayggo"TemeMixeeKoro

stporpecea c asgegeptAereNljeeM ft ffit3yMffbgx ee sgtsg}vdiggbxroAesbix e6beMax MNoeTpaNxeg℃

ecauesTana 6kEAe 6hK eweAeggo gceM ewgpeeaaM, Y Nac ecTb ueo H fiogeatsa!XIb} st aspozaaTkee

ff... va, ecuesttweeeg#, Rcyrsvak, vaesgy"es Me?i{eT 6glTh gep{PeKrkBffitfivg sHezxxNee

opsuNilHewapoeselgggeev Kascwax-we pgmspa6ereK, gxpetseasifgtrgtsgx pma zzpe@npzzasssffx va k HaytgNo-

geccAeaogesTeAhcecax reeqcwatsyrrax MMaucTepcTBa, a gaTeM vacrreAbgyeMbxx yme

ceBsvaecTHe. fog eec eeroAme gTe y2Ise geew e?!sereqNo oKoAe gO MHfthstoHoB AeMapoli

AozzoAxieme.thzaore epgxig¥ExcMpoRanua esarvHhix sc 'gexuoAQtwgecuax pa3pa6omoK. K

ueponeKmaBakg ss gegtwomseskxrex pxatxpagAeKueM coTpyAnthgecTsa s enge Bosgpargycb, a
xxoeca ssaMeRg:y: peqb!xaTb fto sto$ogy TpyAstoc'rek - MaAorrpoay]KTvaBHee tsaHxTMe, Ayzi!!xe

cMospeTb B 6yayNee, xge Ma6hlgtxgx, KoHegNo, gerrAKablBaTb M neiZg Herpe.
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      A B 6yAyrgeM Mbx zzpocTo-TaKg o6peqellbi Ha eoBivgecmayK) MacxxxTa6Egyxe ee

 getseekgeeptgetsgeeeym pa6ory c napTMepkMu rio asvagHK Ha nAaneTe.

     ' rAe6aibmxfa "oTeHEpaaA Nalllets 6Tpftctw scaic B Kamae gomox gpuMe eTpa}ysaeTcfi

Ha apgMepe cTapegxixero goepyaseHgecKoro geNTpa E ApsaMace-16 - Bg-Xvava3co.

 Enge NeeKodege AeT Hasan sToT "o6beKT" 6ptA zaceKpegeKi HacToAbKe, wro Ha

 eepvagagdeHbxx xcapTax xie cvaecTgomano eatwere gi}gBaHue "asTeMesorot' ropeag. BMecTg

zzere tseAexeAse Aeea MopaoBcxoro ssonoreeAitzzKa.

      A cerogHg $o BHvava3pa fto6bxBau aecxzzg auocTpeegzzbxx geAereNzgitti me

CoegKNexesbix ldl]TaTog, Arxr?um, repMaHww, KKTag, copf}xgggkaif, g-ftopaeynegwa es apymx

 eTpas. MHox"Me cnegxaenMcTbif, B ToM twcAe g aKmaBffo f)a6oTctwngge $oepy?xeffegex,

thzes?xaleT B gma g gpyx-vge c3'panbg Hg cMMxxokeeywbx, KoKopepeHgxEg, stepereBophff.

3Eax(moaganT¢$ aggrgpapb: o coBMeeewhix p&3pg6oTKax M MccAeGogageeew, B ApaaMaee-
g6 ge gegesage gxnapss a99ag regts cocTgsiAcg y2ste Tg)eTgts pgcceekcxcg-aneplfge{kxieecscg

easMzzeemyM zzo no"pocark 6egomacmoctw TpexxgcfiopTMpoggcg onecgbxx glg}y3GR, g TeM

agtaejxe g ¢optepkKagthx popvaoaxTvanHble MaTepesembx, glep$bxfi 6hgA zzpokeAews ts

itgew6gffcxce-70, a ewopoit - B C!XiA, g AALb6yKepKe B a993 ro,isy. va ero - AaneKo

xie easesgcTpteHHxa!ti fif)geMep ceBMecTffoyo "6cy2igzzexespt oagegb ue,agvagaT}IE)lx zzpo6AeM.

      HeqaBHo o zzogo6zzeM Fiethau 6kiAo ss asoMbxcJvaTb Kas egptefap Tasc ee aspyx'oX

cTopoHe! ifllp?sce g caMeM rpopractwyeeEqoM cesee 'ress{v¢ pt sv2vE:Av nk)asg;kivamocsl go

oKasblmeTcg, ueo auomee BeprivgomsNe Haxoasth e6asyrc negRy ue zzpeqMewtoro

                     s) ts erpasregopa aa?ige as Tgxog ToNKozz, xytsc'rBzzTeAhxoxx cmpepe gaggssgeeank)ffhxx gKTeepecos,

Kas 6e3ezzaeNocth wtepHx}xx geoopy?KeHesk. K-XTo y2K Toi:zla xegeopaTib o £oTpyauwwecTBe

B e6AacTif pvfgptsoti (X}yuag}MemaAbHog es mpauAagffots HayKffP E-Iee6negvawtocth TaKoro

COTE>YANmeecrm B s)asMwrWva MmpeBofi NayKva 6foma vecewta oagepffggeog Atw scag!xxx,

ytxeubzx. E;rge g 1956 roky NaMif 6biA eo3aaei 06beExNeg{Hbxg ewcTxxpm asepabxx

zzee.pteAgRagsvaca B r.Ay6He, eTo "eggKd' gma MzzpseTo gcao.AbseBaxscifg aToMHoca eeeprwM.

B ceee BpeMff ereT Mxcmarw zzoceTvama Bkmsax)asiakefl AaTcKgX :yxieHkxfa X-Isrbc Sep,

aMepxgKaHcwrti yrcieHbpt Z Cts6epr, mppEvagsysemaft geksu!c oo.asoneo-KK)gg. 3Tg ma He

                                                  opnpaMep Me?ksAyiiapoAHero fipMsuaexg ycfiexoB oTegecTseHxxoM mpneKKK.

      MeasAyKgpozzvaee Naytivau-TewwMueeKoe n ggexoeee coTgyggggec;hgo - o6AacTb

                      o wvgeaeBegeex(nx eTgoxxxeewg, asEmHe ecMoeHHa$ gauxeif Aep3Kcaseca, ogHaKo HoBoe,
Heafifkxoro 6eAee ix!Mpex<oe ee $esawrliTcftAbHoe ilerul panHee, RogptAIogestese ge eeevMy gaE(FbxTEgpxx

epraHmeekggents if esNeTffgryTog MKygaToMa PoccM" cosgeeT, xa Mog gtsvjtggge, cosepgxeesge

eseByK) it KomaagecTBegHyK) ss xvaageeTBeNggyK) egryag!pax).

      Ma XCapTe ivl]lgpoDoro Teuekse£Koro nperpecca oTcyTeTBogeEx,KM esembxe "M&Tepmxg"

yxayxiggog K ptexeHepHoti ftgbxeAK, zzpeMbluxAeHubgx asecmaaseHesfi if 6e,Ftozxxasx

pasMoasllQeTefi. va Tothsco xxomaoeTbK) y6pag e ewoX Kaf)Tby ncee "6e?toxe ueTes&", lbegbg

o6peTeM npa}Be xla zzomaogeffayec) vaHTerpmpro B MgpoBoe coo6rgecTgo,

      va Mo?ffgeT ma 6bxTb esgageP Beasb Aso6ee Kpysgoe esene geceT B ce6e

           o sw creeTecTeeHHbxg noTeHpsen B3aMMHore Tsre'?egKsi M go cE}Mess eBeeK cyrK
uamepyagvaoHaAkzzo. B ycAosnux MacxxxTa6Heti KoHBepcges anepHo-opyasekzzero

IKoMIXAeKca - BTo oco6eHNo Ba?KHo.
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 ivlgpa gAeeh ftpocTo Hee6xomaMbi. Coeqmaese cosMecfxHbxx KoM"aNkX "pousBoneTeAeft

                 u ti esayt?xo-Tex}g$geeseK M xxpoMbllixAexiNoli apoayiczgnK gM gae ecHoBa coxpanexigss
 ptkxeemowaamampvagkgpeBa}gesklx geajxpeB, gcKogea geef)exoaa ge 6oAee fipovagEoAwrethgeeMy

 'rpyasy kg& ftKkg}eycwt pbEsgsce ghxeoecptx TeexNoAog:vgfi, A xxpocTep Taxcoro ceTs)YavaifagecTBa

 oageRk xgxeepgec

                                                            ee      as neeecwa mogeblx ssFtsHggscllog, apxasTex'syp st HoBoK gAeMepatrlie-
eegeepepkgzatsgfeeegog 5aghz $ftxeeeqonpoeqgBongTenb&Xblx thxT{vacAgTe.thHbxx cMcTeM pmg

MeaengEgeitge{ksctses askKpo- es wtasFoftgpa"a,

      ew cegeMecTgasw eeee*Absesaggwgpt ygsswaAksskexx eifeweM, Mozae.ajijEpyrongeex reebefwtg,

gegeTFasesgece ag magepasge ge3AyseNMff, lgApa zzp$zaaNMg nogbxx mpifButKe"xgxMifagecKgex ge

                eeMexekgmauecgcesx cgegeTg :befaTepssang}M g gengecTgaM za Ane MeAscgxKzzcKffx geAee;

         gs shggeYcma eeepeMexNefi Texglvaxif, "ManoeTxezzecKHx gepM6opoR K

ecge&eptwzang#gexgbRx £xeseM e scenethtseBgkygeseM eseBinxx Te}KggoAox"zzfi m ga3e

c$£pxceeAbeeekgx $Aeecmpgefbeg&x¥ggTeebgx sseneefa es c.gepxelkcpsgx wtaTeet)taanog, ga gk3e

gxgifge*eeerge geecesaxitg*ge{kgxvass sKeg)figgee x{EgMeeuecgessx $ggeibx$gga7'isxx BeggeeTEs, cgepmsbxcegegx

       toasasAeuege ag TeMzaepagyp.

      ()asssffwt ¢negeoas gfi 6E}ge vaewemaexTyuamoro fioTexzskiana eTpacma. A Moyr
agevajcBeecee ese itfegeeT esezzkgi

      Yeege cer6awa ecth gAga geemgfiff espo6AeMa, 'Ktwewngag ncK.ptXeljgTeaeco

6gJagxsxxxec nce?ifgesyggepogssoe eHEigiegzae, Hft xceTgpeg wtsue xoTcixAocke 6kx gepaTeco

acTasiteaTk)c$ - eTo saepgasg DHepgrerzzrc. OcBoeRue wtepHog pKepmaM ,lgAg Mvapgeero

cgwrgaxagg - e4ffo ks gegk:ecxegxgxwax gaus)geAeHtipt zzaxslefi pa6eibI.

      B EyTojvx reqy oseagecTBeKggg axepHafi egepreTKKa oT}utegaer cBog copoxcemeritesfi

va6aneX, B a9Sgg xoay 27 gvaNs fl CoeeTcKoM Cgkome, g rQpeAe 06blva$cKe itoA

Maetwxtfi, 6hlAa gvaeffa esepeess a7e?be{stixsx BAexTptwecKafi cTau4ggfg B Mespe, Tagec wo Mbl

eTasewaeM onffgBpeMexgmo ee5eeAeg if rivfflipoBefi $@epHeti sHepTeTHgees. CAoBo "aToitsfi" g

06$ggcgee cTane cesmsoAeM cggwaaEEng. repoA MMpssoro a'roMa, Kojthi6eth aToMKog

suepTeTKKg - B gegTpe Pycts Ha MecTe 6bxBruero cena Typmawa, xsBecwaoro c XVZI

uexca. Mexee geM ge rg:pig I"oAa B ooxgvasco-olgepreTguecKoM ifHcTgpte, Bolcpyr

gcneTof}egeo gebxgeoc ropoza 06maHcxs} 6bma xxocrpoeHa nepBasl e MKpe aToMHag cTaggeg.

g-iepaftg A3C ewMa es excncpifMemanbgofi 6gk3Boti go agcnbiTaggre TemaogbiAejwK)agNx

c6opoK c ypemoM-23S, en go$hig myxiNhxx xx taHpteHepHhix pes!xeHwh g aTomaofa

tseseF>reTmse, X-]o ffuegkKamBe fipex(pacHblx yseHblx M pyKeBoAmeAeti NToro vaxcT$Tyra

A,".AetixxyxcKgrg es ,tlg.g/Z.6AoxKKgeBa 6bxma geagaTbx pa6erbi no aToMNhiM peaKTopakf

Ha 6kicTpblx pteinpogau, rae esazua cTpaHa 3aHvaMaeT gegYXSsue R03kLSvag.

      Ceroue Yxge W xpogeHToB Ecefi eAeKTpOgHepr'ylli Mkpa Bhxpa6ewblBaeTcss Ha

anoMHkxx cTasNasusx, xcoTopbxx B MMpe 6gAee xieTblpexeoT. B HescoTopbxx pa$BptTfoIX

cTpanax aoAN AgS)C B npousgeAcTBe 3AeKTpogHepran cocTax3JvieT 50-80 npoueHfoB. B

Naxxxeti eTpaHe sTa aoAA ZZ fipogeKToB, a rio EBponefieKofi gactw Poccsu- yNse oKoAo

30 ptpogeHToB, Ceregxesx aToMHblfi peaKTop sTo ncToqumc He To.thKo TefiAa g

3AeKTpMgecTga, Ho ,va tso2Mo?KfaocTb BocnpoHgNoascTBa gAepHoro va TepMoaAepHoro

ToitmaBa, eptHTega xcx<yccmee"xibrx eAeMemeB, MomatpHKapaen Beusecma nv "pvagaHKx
eMy xeo6xokMMhxx geagecrB, Napa6oTkcx pa,qssoaKTKslib!x msoTo"oB AM MepmgxHbi. A
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     eTO Bce onpeaeJvleT nePcHeKTkEY eAeKTpomaxcM, MegvageHbz, Mera.Meo6pa6oTlcM u

                                                          e    MHoroe apyx'oe - oAHnM cAoBeM o"peAeJvleT naytMo-Texl-magecKuu llporpecc.

          3TM copoK AeT fipua¢cma NaM He oaHu TombKo ycnexM. X-IepHo6bi2ibcKafi

                            ee    KaTacTpoipa H noeAeayrongua KpusHc cTew cepbesueMmHM vacitbrranveM E"asI MHorwx

                                     e es    Haurvax cogpeMeliauKoB aa xx caMoza uaeH vac"oAb3oBaMvafi AAepHova eHeprvaM n
    slleprerMgecwax ese,asIX, AKTMBMSgpoBaucb cTOpoHHvaKH BanpeTa aToMHoX EHepverzzKH

    H, KaK ymse 6bano B Hogo6HbDc fiepexdAHhxx ncTepHgecwwx plloxax, AaxoasTcs
    vamcBveHTopbi KoBoti Nayicva va B XX BeKe. He cerollH,K ue KoNfpvaci<mps KMyxgecTga

    oTAeAbHoTo e6BausseMoro cTana cx'HMyAoM MNKBmeKgelxx, e orpoMuble Hayt{go.

    TexHMuecKxe 6eraTc'ma aeAoti cTzpaHBI -,Pcecma. ,
          vaceneAoBaNKs B Peccma M sa py6e?lsoM fioKaBbxBEmoT, yTo paenoAbBoBaHste

    pagHOro poAa {yibTepRamaBHbEx therOtil{IgKog eHepruu 6ygeeT BosMe?xFxe maxirb B

    erpasxzaueflHoM o6beMe (Ne Hapyllxafi TenAoBoro K goaHoro 6a.AaHca Hatuek zzAaHeTbx Ha

    omAeAbHhlx orpaHutemeblx TeppaTopuau). K ToMy nce lii¥so ge6Evase,Th ongceHtw

    omocnTeythEio napHMKoBoxo mpopeKTe pt pa3pyxgemaE osouaoro cAog ffog gmaNHMeM

    Bbx6pocoB B amocepepy npoasyKTore crepaline MKxepEwxbKore TonAtwa. A cbeqaHxe xupK

    e:'oM xHcAopeafilptsToro McTeznmasca 2ismsgK zza HatxxeM mAaHe're, A eTo o3HaNaeT, eqTe

    6es zzepHibxx ggesSremageexvax pecyp£epa agejxeBewecxBy He o6ofirwek, Pengh MoaseT taasM

    TothKo o MaerxxTa6ax, TeMnex if pegzra6eAk3gocma, B cogeT&Egesee c Mepajivfes 6esossacHocr$

    aToMHog aHeprergwa, c mepaMif mo 6egonaceseti yTgmasmpH eTxoasog aToMxxbgx

    cTasgu}gM, va c MepgMx Ho coxpagemgro ecTeeTeeeeorD geenxaesxxoHmoro .tpowa esa HameK

                  op    zzAaxxexe, sceTopbxeq st onpeqeA$eT g}aBgMmae mpAophz xx opayxgbl Hallxero ftaMs)a.

          CAeAyer oTMeTwrh, ueo geix2isgklij eeeTerxnaxgC eeegemaee ceegaxi c ofipe#eneHNbZMxx

    pvaeKaMlj, eeMeeT eBees zzpexftfiygxseeTBa zz eseeaseewasxes.

          Pa3pe6oTKa ewpoeKTore geBoro zaomoAeueg acgwtKbgX ifxeprwrewecK$x ss TenAoBblx

    cTaxiagnfi oe"xoBEaggeaeTept ssa ecTe¢T$eNffoti nx geeogacNocTif, eecgejtw)gftxengdi

    ueyzcpaRAgefegyte ljenxyK) peageesau) geAeffffff ffesep, Hg tsfkivdixcwyToM TgkrgmaBNetwi sseiscAe e

    6e@onaewgk cptereMok o6eeepe?scgMagseasc ewxeasets, g Toma wrcAe peageTopbg Ha

    Mepmewssbgx es 6hieTpkix eseefiTpoeeax ss c ifeeo.kxs3a$aneeekaj MOX TegxAtsit& ag ypeH-

    Topuegoro 4gtyxgeAa.

          (:eronxg$s Mpt paceMgTpeswaaeRg gekgc asonomeTeegehe!g eeeTee}xsgK gegeeeerg'ggeva s EyTy

    e6Agcth pacxzxypegue,sxceffopTa axotascewg edepygonajeessg pa wgmgaRa ua A3C, ig T"M

    itxsgcAe er ymaAkigsgsgs#gx opyasekxere ypgesa it gth:yTegeue, x w#kg E{zacAe ew sKcfiopTa

                                                                        v    peaKcaervgemeeshix 3AeMeRToge, oT gxccttopwk itpeffggeoavaMkexx kfi?ig6ss geisxeeKoscenopMeqzzbxx

    yae6peegvak, ]fiegMggsgffeicesx es3oToneg, MasvapaoeTpeagTeeeee# ff ngess5gpecTpggrembeeeg

･, zzpoAyKgsesva,grgee3TeueeTgMynepueas{eeszaoncgc&pexxgegeeqkfigeff6AeEut6egossaczzocTg

    if }IEkzge?ff{esocTva gaepesbxx TeueeAerxgg. B Negeefee reay NEw DgecmopT "emseN

    yEieAteeagmbcst ge a MHwwapga aeMapoB.

         B geccaopTHoti ypaNoBoti itpegeygegftgva ceroasgg Mhl YNKe KftffeeM BblcoKyK)

   A06gBAeH}fyro CToyMoc's'm sg cqer cBoex coepeMeHHblx TeXXIOAOrwpt･ grXe AyMaro, g･a'o

   nepexoza iia gKcnopT RAewrpagecKoti eMep:ifK oT A3C TgMT B ce6e erge 6othz:xlie

   noTeHUMaAbllhle BoBMo7ffscesoczz, oco6euao Ha 6ase eTpoptTe`NijCTBa ceBpeMauHklx

    aToMzzbxx cTalscLswh'. A Hau!M TexHoAomaif TIon3eMKoro mbngeAegMSalius es Bbl6ypusa)aHA

                                   O-8-26



 fio Ao6bltle Aparegemabxx MeTaMoB M KaMHeg, KoTopble ToAbKe npo6xiBaK)Tcg Ha

 MHPeBYK) aPelry, KMeroT 60)thlliUe fiePCneKTvaBbl Ha MMPOBOM PblNKe.

      Co Bcefi enpeAeneHHocTbro Mo?KHo cKaBaTb, gTo j!vvl Mclxoyu}3oBaHgfi

 eKoHomavecKvax if sKoAorEtgecxssx upeliMyrgecrB anepKofi gHepma" Tpe6yeTcfl TecHoe

                                            "MeMKAyHapemaoe corpyAHMgecTBe, BKArogas MgpeBeM pblHox, x BsakMxax zzomcep?filca
Ha4steioHaAbHbzx mperpaMM. Hts Mefi BavAgg sua o6AacTb coBMecTesoro HaygHoro n

scoMMepaecKeyo corpymaKyecmaa zze MMeer rrpeaseAoB.

      Ceroue paspa6gTaubx "pocgeibg aToMHh!x cTaK;sEiti 6oAk)xxroti g Manoti

MergNocTM, o6Aaaarongue ecTecTBeNgofa 6e3oftaczzocTbro c Aolca.masagnefi gpoAyKToB

qeAekilgs BxxyTpM peaxcTopHoro 6AoE<a. 3m npoeKTb! ycilerLIHo nporilma ca!vshle

npptnvpyHgbXe MemsAyNapoAHkle eKcnepmasbx. B fiepcneKmBe y Hac -.paspa6ol'Kva, Texc

HashigaeMbxx x-!f6pgAHbur aToMHblx eTaxi-wh, rge BHerurmti KcTogHKK xxpogusaK)ngKx

                                                      -egacmag szzsgpdxxpyeT geAesxthe figep li coeqeTaeTcff e genHeH peaxgMepa Aeneaug

xxogKpewKngecscMx asac£ xxemsrgMxcs MaTepMaAoB, ecorEa B "f)xHuxlzze stcKmouaeTefl
caMonPozzBBo)wssixsl genzzapt peaKgifs aeAemag £Aep. A B AEytbHeg stepcneKmBe - En'te

gHepmeg TepMo-anepxoro cMkg'retstt AerrvaKew gAep.

      PeenSayff ssPVaX)eswtEyeDl k.pasesstaasrk paAcpzzo?Wx Dssepre[E'ssxcz{ p PoceMxg

HonocpencTseeego £eescue ee cTa6uaKBa4ggKeg exoeseMgK$ cTpaMb!. B Te ase BpeM$

cTa6g?thMeeth aToMHo-smeprezzngeemorg mortrfwtegeca sBjtsseTc$ $asKoti coeTaBNefi

agacTkK) gKeHotwvangecKoti £Ta6sAxgcxkssuss.

      AToMHgtsx $uepremgea XXE BeKit tsomaga eTposwbcg Na KoMmaeKcMpoga]Hpffkf

     vaycwwsu mef>egeBhxx x"eevaapcTs c yegeToM wwTepecoB Bcex pa3ewBaK)rggxcfi cTpagx
siisu!gero Mgpa. LETo6bl yEvgegts$gvatw zzgAepmswa zzo ceeeqazzKK) va cTpoesTeJ")cmy A3C va

ACT (aTgMNbxx cTascugxX TemaocHa6msegue> anepkxaff eewsycTpua gemsKa pEtspa6eraTb

cTgMgapTesfoxe scgeeeTs)yKpass peeg<Togeeebeix eeecTeM 5y@mpeyo iteKa Ha oeHcBe 6Aozzx･xo-

xteotsyAkHoce ftpsskggifne ssx gxoeTpoeaue. CerouHg Mhg roTugbi zzpkc3ytmb lc zageMM

coBMeembxM ?bege?ggygapon}Ebllyg aspoeecwastg. if N{AeM eTgeewrblx gcTpegNptx sxx"roE.

      Mbx eeHere eeaeM e pgcogxoMnve£KeM 'iziyae" flasoNma, oopEgmpgva, repMcxHesrt K

EOmsmog Kgpess necAe gTepag Mgpogeg goimibg. A Bce Aeno B mpeMbnvAeHHeM

ocBoegtig gmaftgK empaua2beffif &Toiyftwg 3esepmawa, B 6ypHoM cTpeaTethcmee aToMesibxx

                   o uagAegeTFeneqe£Kgx erEkkxagpgee gea eeeose zxisspescelf scgogef)eepspt.

      BeAexgX uep }g{EgEgefa gexeeeseg stAakierkeK - oprasvawyecscoe ToffAxffBe zzeg6xoAgkge ese

etsxssgeesTk g rossK&g geeweg, fi ¢gxpitMmib RExxixMM pteTeMKaM asss 6eAee f)&glgogankekg"re n

geasyMgare sscnejthooNague. X gce anemere aftsK TorG, wwo6bg yaoBAergopeeesse

pHepgeeTesagecgezzx asecpe6eeocTeg esitxzzexxgNero asoeeftAegesff xe RaHecAo yzp;ep6es

geAMeasgEecueM pag$gwag 6ykvaxx fioxoAeewi,

      A pa 6ygymeex asesgoAeykeX pagBmme aTeMgxofa suepremaua Bo Bcex cTpagxax,

kcaK oczzoBa g･xayalHo-Texggzzg{ecicaso mperpeceit, BeqeT }ecamy xzAa}{eTY x HoBofivfY

floesNMExsgwaxo MsspHox'as coTFyAHzzecTBa, lc Mmpy 6es AogeanbNhgx geoHepmaKToB,
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      AToMHasl erpgcAb PoccndcKoro TocyaapcTBa BogHvageaxa g p&3sgmsamch g

MeAerzgKx es GpaMaTMgeel(Kx zacToprwecKMx ycAoguex, Ho aa2gste cktiysoe gepaTlcoe

                                         vnepeR{eecAeHMe .swnixb meKoTopblx ee AocptxmseNzag sBytgm, sxxe ceMueHzzff, suoxitmego;

                                                          opsgepHoe K TepMoanepHoe opy?stge, xAepnas eKepreT}aKa, Mousnekgtxsse ycKopgTema

eAeMeHTapesblx gacrwu, lcocMmecKse K cyaoBble guepre'rtwe¢geue ycTaftesma,
           wwAezosco2thNktw aToMssklgg mpAoT, MeTtsMypmaff pt gponeBoacTBo AparogeKxlbxx ig

peasKoseMe,Fx}xlX)xX wteTanos, cgepusIescrbXe MaTepgeex st cmaErsbl it T,A,, 6eg scoz'epaxx

£egeogscpt scev 6BgAo 6kx BgeeigaTAsskeasgx yczzex"g $ Texggwaxge, pta va geeeyg zagoMkxgagAe$g#ras

asoTempana esepegekitxx cl'paxg Mgpa, geaK no TexuthweeKo]riy ypoBxxo, eege sk sco

                                                ,TeusoAor]?ggecwwM gok?vfomsgeeTgM.

      Ho, zaobl{anyg, rmaBNkxwi "gQAoToM", aso6ibiThx?vs oTegectwegswxMss aroMnjssscaMes

$a y2gse stowres fiomselca eBoeg pa6oTbx ¢Tww, Bg-"epBkexx, zzane2eckgo o6ecfieweMgklg

Ha}4ggeeseanfoffb!g eysef)seesnTeT es cBasuHgitss c MgM wampaMyxe rAo6gaf"}ifagK cTa6esmegecTst,

& gee-B'rOpblX - caM Haxxx, MxeKomaa ceKpeTMo suaMexxifTkxk "CpegMEua", gexgg&

eTeuecTBe]l{Hafi siJIitepxvag eeuaycTpKg g ee mogag, 6e3 KoTopbxX gegogMe2esgkeg esg

       vgayEx}{bue asopbts, kxts ycnexMig, gees ptocTpglnKeHKfi- cfiegsganzaex'h! esbEeg<oyo 'rex!gscgeecxcore

                      wypoBHg ec TewwoAomgecxcoxx AncgnitJFt&ivthx.

      gii &To'"3oAeTe'`, geax Bce, ao6kxTge xxeAo$egec:s'sgoM be rAg6antwM aggmseggeg

emepeqs mpxHa,[4Ae2K$'r He ogxsKM Atamo esapogaM Poeescx, it BceMy Mg{}y. 3Te - oAgo

me Tex e6rgeweAoBegecxcMx 6oraTcTB, ･geoTopbxMva ma,4ekoT oT"e,ftdegibxe estsgeeAes, xgo

npMHuae?staT oew BceMy geAoBeuecTBy Ha fiyTli K coBpeMenvoMy n 6AEifoanonyzg}sDMy

MliPY･

      C Ht¥geasAoti Ha Bce 6oAee scHoe oee3NgM}lse aToti g6ngeti nojlkeinxe na

f)agBgiTsge oTeyecTBegseIx yczzwh no ee e6pereesvaro, ga paclxlptpexpte Muaynepoagoro

BtstvaMoBbxroAesoro n f)asffofipfiBNoro ceTpyrwmecTBa Mibx cMoTpifM g sesgeTpa,

ptpeoaomepaxs cerogmzzx!xHpte "po6AeMb!.

MesgeptstTge ge@¢eceeXatecgege mpeegeegeipaggeag

         es$ge geTge}}geeages $eseegegewee,

$ ge $@ ev ¢ ec gege
ge.ee.Magxkgegjnytsgege

22.gS.9ag
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　　　　　　　　　　　　　　　　　　　　　　　　　　　セッション1

　　　　　　　　　　　核兵器廃絶へ向けて一平和利用からのメッセージ

　　　　　　　　　　　　　　　　　　　　　　　　　　　〈基調講演〉

　　　　　　　　　　　　　　　　　　　　　　　「核軍縮の歴史と未来」

　　　　　　　　　　　　　　　　　　　　　　　　　　今　井　隆　吉

（社〉日本原子力産業会議常任顧問、元軍縮会議日本政府代表部特命全権大使

　　　　　　　　　　　　　　　　　　　　　　　　　　くパネル討論〉

　　　　　　　　　　　　　　　　　　　　　　　　　　　　パネリスト

　　　　　　　　　　　　　　　　　　　　　　　　　　イブ・ボワイエ

　　　　　　　　　エコールポリテクニク戦略工学研究所次長（フランス）

　　　　　　　　　　　　　　　　　　　　　　　　　　　崔　　　　栄

　　　　　　　　　　　　　慶南大学極東問題研究所上級研究員（韓国）

　　　　　　　　　　　　　　　　　　　　　」．W．　L．ディビリアス

　　　　　　　　　　　　　　　　　　　　南アフリカ原子力公社総裁

　　　　　　　　　　　　　　　　　　　　　　　　　D。エルズバーグ

　　　　　　マンハッタン・プロジェクトH（核兵器廃絶推進グかプ）代表幹事（米国）

　　　　　　　　　　　　　　　　　　　　　　　　　　鴨　　　武　彦

　　　　　　　　　　　　　　　　　　　　　　　　　　　東京大学教授

　　　　　　　　　　　　　　　　　　　　　　　　　　庄　野　直　美

　　　　　　　　　　　　　　　　　　　　　　広畠女学院大学名誉教授

　　　　　　　　　　　　　　　　　　　　　ウエルカム・レセプション

　　　　　　　　　　　　　於　広島グランドホテル2階宴会場「孔雀」

一2

セ
ッ
シ
ョ
ン
ー



核軍縮の歴史と未来

（社）日本原子力産業会議

常任顧問今井隆吉

　核軍縮が今後どのように展註するか、アメリカと旧ソ連の核兵器がどうなるか、中国と

フランスの対応はどうか、イスラエル、インド、パキスタン、南アや北朝鮮（朝鮮民主主

義人民共和国）をどうするか等問題は極めて流動的であり、更に1995年の核不拡散条

約（NPT）の延長会議の帰趨などを含めると、今は断定的に物を言うことは出来ない。

国連安全保障理事会の5っの常任理事国がNPTの核兵器保有5ヵ国と一致している事を

そのまま放置するのかという問題もある。この講演では問題の所在と現状を描写する事を

中心とし、同時に50年近い冷戦の間を通じて核問題の姿が歪められていたと考えられる

節もあり、それらについても出来るだけ触れて行きたい。

1．核兵器の概念、内容の変化

　母945年8月に広島、長崎の攻撃に使用された核兵器から、その後の設計、製造、実

験の手順を踏んで1991年の米ソSTART条約が禁止、削減の対象として取り上げた

現代の核兵器までの間には大きなヂ技術進歩」がある。　（これを進歩と呼ぶかどうかは既

に重大な疑問であるが）。

◇
◇
◇

◇
◇
◇
◇

最初の二つの原子爆弾、

遷953年にビキニの実験で登場した乾式の水爆、

1957年にスプトニークの打ち上げ以後問題になった様に長距離弾道ミサイルに積

み込む可く小型軽量化の達成、

ミサイルの命中精度向上に伴う弾頭のコンパクト化と多重弾頭方式（絹RV）の達成、

攻撃目標の選定と作戦指揮に関わる人工衛星やレーダーなどの指揮命令系統、

何万発もの核弾頭の管理にかかわる安全性と起爆管理（permissive　ac童i。n　link）、

核戦争時の弾頭の放射線影響の管理、など

　現在の世界的な核不拡散論議では極めて原始的な核爆発装置からハイテクの極みである

極めてソフィスティケートな弾頭システム迄が無差別に議論されているきらいがある。こ

れらを解明する努力が核兵器国によって充分に行なわれていない。

2．核の国際管理の仕組み、動的の変化

　原子力時代の最初の頃にはこの新しいエネルギーの登場によって生じる混乱を認識し、

国際的な管理を早急に実施しようとする先見的な配慮が働いていた。1945年以後の米

ソ冷戦は核の登場によって急速に加速され、同時に核の国際管理を「全人類的な思考」か

ら「冷戦の一部」の問題へと代えてしまった。

◇
◇

◇

ニールス・ボーア等の心配と米当局の否定的な反応、

オッペンハイマー、アチソン、リリエンソールの国際管理案が鷹946年のバルーク

案として米国により国連に提案されるまでの変化、

1953年原子力平和利用アイゼンハウアー提案と国際原子力機関（iAEA）、

原子力の知識、特殊核分裂物質、放射線利用などの国際化、原子力平和利用国連ジュ
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ネーブ会議、1954年アメリカ原子力法の改訂、

当初のlAEA保障措置（INFC獣C66）と商業機密保持の議論、

1955年ラッセル／アインスタイン宣言と閥GWASH会議、

1968年NPT第3条と‡970年保障措置委員会（園FCIRCI53）
オ1 Cル・シ∋ック後の原子力発電とプルトニュウム、　lNFCEの意味、

物的防護と共通安全基準、

核兵器に関する情報の世界的広がり、その歴史、と取り扱い、　（スマイス報告、自家

製原爆の議論、Nuc！ear　Weaρo轟s　Oatabook　迄）

3。戦後の軍縮の歩み

　国連憲章が書かれた時点では核兵器の存在とその潜在的なカ、米ソの対立と東西冷戦の

形成は意識されておらず、国際社会がこのこつの問題とその結びつきに気がついて対応を

始めるまでには時間が掛かり、また幾つもの重大な間違いが犯された。議論の分岐点は百

万トンのTNT火薬を爆撃機で運搬して都市や工場、軍事施設を攻撃する事は物理的に出

来ないが、1メガトンの弾頭を大陸間弾道ミサイルに載せて攻撃する事は可能だという認

識である。戦争の概念、軍備の内容、軍事的警戒措置などが従来とは違ったものとなり、

軍縮の内容、手段も著しく変化した。

◇
◇

◇
◇
◇
◇
◇
◇
◇
◇

米ソ核対立の形成、多量報復（田assive　retariati。轟）の始まり、

当初の国連軍縮会議、包括的軍縮計画（Co叩reh的sive　Pr。gra険。チDisamam纐⇔、非

核兵器保有国の安全保障（糧eg飲alve　Security　Assurance）、核の先制不使用　（鰻on

first　use）、

核攻撃目標の変化と抑止力の成立、MAD（相互確証破壊）の時代、

部分核実験禁止条約（1963年）、

核不拡散条約（1970年）、
柔軟対応戦略（Flexible　Response）、

第二次SALT条約、アフガン侵攻とdetneteの崩壌、

1979年NATOの二重決定とジュネーブ軍縮交渉、

1985年ジュネーブ・サミット核戦争の否定、

｝NF条約、START条約、ソ連の崩壌と旧ソ連の核の管理、欧州在来兵器軍縮の

達成（CFE）、

4．核軍縮の見通しは依然不明

　米ソ双方による核兵器の巨大な積み上げが否定されたからといって、今後の核管理の在

り方について、世界的に方針が合意された訳でもなければ、新しい秩序をどのような形で

実現するかの目処がついている訳でもない。以下に主立った問題点を並べて見るが、日本

にとって大事な事は今までややもすると「核の廃絶」が「核の存在そのものの否定と、解

決すべき問題に関しての無知」と繋がりかねなかった感触を改めて、問題の処理と解決に

イニシアチブを取る姿勢が要求されている点であろう。

◇　リスボン議定書の発効：START条約による核の削減をロシア、ウクライナ、ベラ

　　ルシ、カザフの4共和国に及ぼし、3国が非核兵器國としてNPTに加盟、
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◇　紀元2003年までに米露の核弾頭を3000発に削減する具体的措置を定め、国際

　　的な検証を実施する。この中には両国計200トンの兵器級プルトニュウムの処理、

　　貯蔵、利用など、雇用10万人に及ぶ核兵器産業の民需転換、放射性汚染地域の除染

　　（潜水艦など）高レベル廃棄物の処理など多様な問題が含まれる、

◇　紀元2003年の時点で米露それぞれの3000発の核弾頭がどのような戦略思想に

　　よって支配され、管理されているかについての納得の行く論議。軍の近代化を後回し

　　にして戦略核を育ててきた中国、旧ソ連に届かない核ミサイルを配備して西欧に於け

　　る安全保障の独自性を主張してきたフランスがどのような形で核軍縮に参加するか、

◇　軍事費の大幅削減をアメリカがどのような形で実現するのか。ロシア、中国を含めて

　　ハイテク通常兵器の輸出を今後どのようにして管理、縮小するのか。併せていわゆる

　　r両用（d曲luse）技術」の国際移転の管理をどうするのか、　CGC舗，　L。n6。n髄ide

　　Li轟e。　MTCR（ミサイル技術）などの今後の在り方、

◇　核実験全面禁止（CTB）の今後の扱いはジュネーブの軍縮会議に一応任されているが

　1995年のNPT延長会議までにどれほどの進歩が期待出来るか。核実験をしない

　で核武装が可能な国がどれだけあるか。米露中国などが核兵器体系を維持しようとす

　るとどの程度の兵器産業が必要か、新しい弾頭の開発が止まるのかどうか、

◇　NATO地域、中欧地域、ロシア、中央アジア、中東、東アジア、西半球などそれぞ

　　れについて安全保障の見通しはどうか、

5．冷戦後の体制と日本の関連

　この処、日本が安全保障理事会の常任理事国入りをする件が話題になっている。国連分

担金が12・5％と世界第2位を占めるようになって、具体性をおびてきた感がある。同

時に国連憲章第7章による集団安全保障への貢献をどうするか、憲章に規定がない平和維

持活動く特にPKF）への参加の度合いが問題視されている。従来あまり関心を持たず、

態度の表明の必要も少なかった諸問題についても今後は主導性が要求される事になるであ

ろう。例えばハイチ、アブハチ、サラエボが例である。軍縮についても従来は核廃絶の理

想を掲げるだけで済んでいた処を、今後は核兵器処理の（資金、技術）分抵、プルトニュ

ウム利用と管理の具体策の提示などを含めて上記4の諸事項に積極的に参画する事が期待

される時代になるであろう。日本が非核を国是としているという説明だけでは世界は最早

納得しない時代になっている。
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           The History and Future of Nuclear Disarmament

                                      Ryukichi Imai

                                      Senior Advisor

                                      Japan Atomlc Industrial Forum

How will Buclear disarmament deveiop in future? What will happen

to the nuclear weapons possessed by the United States and the former

Soviet Union? How will China and France respond? How should we deal

with Israel, India, Pakistan, South Africa, and North Korea

(Democratic People's Republlc of Korea)? These issues are extremely

uncertain. In addition, there is an issue of the extension of

Non-Proliferation Treaty of Nuclear Weapons (NPT), which will be

discussed at the meeting to be held in 1995. It is difficult to

answer these questions definitively at the moment. There is also a

question of whether we can leave the present situation as it is, in

the light of that the five permanent members of the U.N. Security

Council represent the five nuclear powers. In my speech, I will

present the problems and describe the status quo, and I would also

like to refer to the nuclear issues, sinee it may be considered that

'these issues have been distorted throughout the cold war of almost

50 years.

1. ChaRges in Concept and Scope of Nuclear Weapons

Substantial "technical progress" has been made sinee nuclear weapons

were first used for attacking Hiroshima and Nagasaki in August 1945

(though it is very much questionable whether this can be called

"progress" or not). There are big differences between the atomic

bombs dropped on Hiroshima and Nagasaki and nuclear weapons of these
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days which are subject to ban and reduction under the 1991

U.S.-Soviet START treaty. This is because the latter have gone

through the subsequent changes in design, manufacture and

experiments.

-- First two atomic bombs.

-- Dry hydrogen bomb which appeared in 1953's Bikini nuclear test.

-- Small aRd light nuclear bombs loaded on long-range ballistic

misslles, which came to Iight after launching of a Sputonik in 1957.

-- Compact warheads and multiple independently targeted reentry

vehicles (MIRV), by which missiles could hit targets wiPh more

accuracy.

-- Development of the command system, such as man-made satellites and

radar, used fer the selection of targets and strategic coinmands.

-- Safety and permissive actioR link in controlling tens of thousands

of nuclear warheads.

-- Control of radiation effects of warheads in nuclear war, etc.

Today's discussions on non-proliferation of nuclear weapons tend to

treat equally all the nuclear weapons, from extremely primittve

nuclear explosive devices, to extremely sophistieated warhead systems

which make iiiost of high technology. Nuclear weapons nations do not

make enough efforts to clarlfy these differences.

2. Changes in Mechanism and Aim of International Control'of Nuclear

Weapons

In the early stages of the nuclear age, nations recognized confusion

brought by thls new energy, and tried to exert an international

control urgently, considering the future. The U.S.-Soviet cold war,

whieh started in 1945, was intensified by the existence of nuclear

weapons. Consequently, it changed the issue of international control
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of nuclear weapons from "the global matter to be addressed by the

whole mankind" to "an element of the cold war".

-- Concerns of Niels Bohr, et al., and the Regative response from

U.S. authorities.

-- The international control proposed by Oppenheimer, Acheson and

Lilienthal was presented to the United Nations as "Baruch Proposai"

in 1946.

-- Proposal by Eisenhower advocating peaceful use of nuclear energy

in 1953 and establishment of InternatioRal Atomic Energy Agency

(IAEA); internationalization of knowledge of nuclear energy, special

fissionable material, utilization of radiation, etc.; U.N. Geneve

Conference on peaceful use of nuclear energy; and revlsion of the

1954 U.S. Atomic Energy Act. i
-- Initial IAEA safeguards (INFCIRC 66) and confidentiality of

commercial secrets.

-- Russel/Einstein declaration in 1955 and PUGWASH confereRce.

-- Article 3 of 1968 NPT and 1970 Safeguards Committee (INFCIR 153).

-- Nuclear power generation after oil crises, and meaning of

plutonium and INFCE.

-- Physical protection and eomiitoR safety standards.

-- Global propagation of information on nuclear weapons, and the

history and maRagement of nuclear vifeapons (Smice Report, homemade

atomic bombs, Nuclear Weapons Databook).

3. Arms Reduction after World War II

When the United Nations Charter was prepared, the nations did not

recognize the existence of nuclear weapons and their potential, or

U.S.-Soviet confrontatioit and the cold war between the East and the

West. It took some time before the international community realized
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these two problems and a coRnection between them and began to take
                                                             'aetlons. During this time, a R"mber of serious inistakes were

coiimiitted. The turning point of the argument lies in the recognition

that it is not physically possible to carry one million tons of TNT

guRpowder with bombers and attack factories and military facilities

in cities, bue it is possible to attack them by loading one megaton

of warheads on intercontinental ballistic missiles (ICBM). The

concept of war, armaments, military guards, etc. have changed, and

the seope and method for arms reduction also have undergone a great

change.

--- U.S.-Soviet confrontation and beginning of the strategy of

massive retaliation.

-- Initial U.N. arms reduction talks. Comprehensive Program of

Disarmament. Negative Security Assurance. No first use.

-- ChaBges in targets for a nuclear attack and formatioB of

deterreRt, and the era of MAD (mutual assured destruction).

-- The Partial Test-Ban Treaty (1963)

--- Non-Proliferation Treaty of Nuclear Weapons (1970)

-- Flexible Response

-- SALT II, invasion lnto Afghanistait, collapse of detente.

-- NATO dual decision in 1970 and Geneve arins reduction talks

-- Denouncement of nuelear wars at the Geneve summit meeting in 1985

-- INF Treaty, START Treaty, collapse of the former Soviet Union,

control of nuclear weapons possessed by the former Soviet Unlon, and

reduction of conventional forces ln Europe (CFE).

4. Uncertain prospects of nuclear disarmamen¢

EveR though massive expansion in armaments was denounced by both U.S.

and U.S.S.R., the world has Hot yet reached an agreement on how to
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control nuclear weapons in future, or how to achieve a new order.

The major problems are shown in the following list. The important

task for Japan would be to take an initiative in solving those

problems. In the light of the national policy of "abolishing nuclear

weapons" has tended to lead to "negation of the existence of nuclear

weapons altogether and ignorance of matters which need to be

resolved".

-- Effectuation of Lisbon Protocol: Reduction of nuclear weapons

under the START Treaty was applied to four republics: Russia,

Ukraine, Belarus and Kazakhstan, and the latter three republics

joined NPT as non-nuclear weapons states.

-- Specific measures will be provided to decrease the total number

of nuclear warheads possessed by U.S. and Russia to 3,OOO by the year

2003, and international verification will be carried out. These

measures include disposal, storage and utilization of 200 tons of

weapons-grade plutonium possessed by both countries, conversion into

civilian industry of nuclear weapons industry covering 100,OOO

employment, decontamination of areas contaminated by radiation

(submarines, etc.), disposal of high-level waste, etc.

-- Satisfactory explanation should be made as to what strategy wiM

have control over each 3,OOO warheads possessed by U.S. and Russia

in the year 2003, and how China and France will participate in the

dialogue of nuclear disarmament. China has developed strategic

nuclear weapons, deferring inodernization of the army. France has

maintained its independent defense program in Western Europe, by

deploying nuclear missiles which do not reach the former U.S.S.R.

-- In what way wiH the United States materialize substantial

reduction of war expenditure? How will U.S., Russia and China

control and curtail exports of highly developed conventional weapons?
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How should we control so-called "dual use technology" on the

international level? What should COCOM, London Guide Line, and rvITCR

(missile technology) be dealt with in future?

-- CTB (compreheltsive ban on nuclear tests) will be handled by Geneve

Arins Reductlon Conference, but what progress can we expect to achieve

by the year of 1995 when a iiieetiRg is to be held to discuss the

extension of NPT? How many nations can obtain nuclear weapons

without nuclear tests? What scale of weapons industry will be needed

for U.S., Russia and China to maintain the nuclear weapoBs system?

Will the development of new warheads ever stop?

-- What are the prospects of security with regard to the NATO area,

Central Europe, Russia, Central Asia, the Middle East, Eastern Asia,

and the western hemisphere?

5. Post-Cold War Structure aRd Involvement of Japan

Recently, it has been drawing people's attention whether JapaR will

be a permanent member of the U.N. Security Council.. This lssue has

begun to take a concrete form, as Japanese contributions to U.N. now

account for 12.5% of the total, the second largest amount next to

U.S. At the same time, the world is paying attention to how Japan

will contribute to collective security under Chapter 7 of the U.N.

Charter and to what extent Japan will participate in peace keeping

operations not stipulated by the Charter (especially PKF). Japan

will need to take a lead in dealing with issues in which Japan has

not been very interested or about which Japan has not been required

to express its opinion. Haiti, Abkhaz, and Sarajevo issues are some

of them. Also, with regard to arms reduction, Japan has merely

insisted on abolishing nuciear weapons without substantial

contributions. In future, however, Japan will need to play an active
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role in dealing with the matters mentioned in Section 4, including

disposal of nuclear weapons (coptributing by way of funds and

technology), and providing specific measures for utilization and

control of plutonium. The era has come when the world would not be

satisfied with the explanation that Japan takes a non-nuclear policy.

ts
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anel Discussion Session 1

YVES BOYER

gptrodu¢tien

The awesome fate of Hiroshirna and Nagasaki has sti;red world dernands thBt afier

making the atomic bomb and let loose the evil genius, it retums to the bottle, Since that

time there has beeR an irnpfessive numbers of proposals aimed at "eliminating the use of

atomic energy for destfuctive purposes" as already proposed by Gieat Britaill, Canada

and the United States in Novernber 15, 1945, But, was the problem Teally put in the fight

manner? Milirary forces are Rot the source or cause of tensions and hostiliry among

Bations, They are only the reflection of political disputes. NucleaT weapoRs refiec; the

same needs for protection. To attempt any control and limitations of them, separately

from theiT llnderlying political causes, is to pEt the cart befoTe the horses. Historical

precedent ofsuch mistake slready apply in recent histery : if World War I was provoked,

not exclusively however, by an unlimited arms race, on the cofitrary World War II was

partially caused by an uncoittrolled race for disarmament. Therefore, any preposal

inteRding to limit or forbid Buclear weapons shaJl be caiefully 6ssessed to its sheei merits

aRd deficiencies.
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1 - Is ft NucleareWeapons Free VVorld deslrable ?

As a matter of principles, the answer tc that questien shall definitly be positive :

   - the Bpocalyptic vision of a divided and fragrnented mankind using the weapons of

Armageddon when overcomed by its evil genius of hate and death demand a particular

atteRtion, History teaches that unpredictable events with cataclysmic effects may happen

unexpectedly from a unstable situations amoltg countries or inside a country, then

escalate into afmed violeRces and conflicts.In thc nuclear era such iisks aTe unacceptable

when they reach a level wheie world stability is jeopardize and when concatenation of

eveRts may lcd to the unbridled use of mass destructioB weapons.

- a pesitive vision of rnankind, dfawn from the philosophical heritage from the

Enlightement perioa make us bejieve that human behavior can be made rnore or less in a

ratioRale way. Therefore jnTeTnational disputes shall be growingly solved by others

fne3ns than war as exemplified by :he increasiRg irnportance in medern history of

iRtematioflal agreed norms airned at reducifig tensions, brillging stability and establishing

confidence building measures among nations, In this framework, nuclear weapons are a

useless sword of Damocles, leaving uRtamed rhe diamatic specter of the destructioR of

mankind and diverting ressources to the dezriment of pressing needs.

Both assumptions however carry their ewR coittradictiens, The dark side of mankind

should dispose to think twice before getting rid of all nuclear weapons. Armaments

including nuclear weapens have not been built up entirely out ofsheer cusseciness, They

have beeR built up, by the nuclear powers, in part to perfQrm a legitimate function, that

consist in trying to protect the state againsl inffingements of its rights, Late,r

legitimizatioR of nuclear weapons veras based, and continue tQ be based, on the fact they

do contTibute to assure a minimum of stability. It logically follows that we cannot merely

get rid of nuclear weapons and leave a vacuum that could prove to be dangerous. The

existing deterrent forces shall not be eliminated unril new systems for enfoicing peace

have been created to insuie international order under law and justice. Complete

disairmarneRt without sllch arrangements for security and stability would mefely lead to

rearmament, It is irresponsible and narrow minded to encourage the hopes of people for

the sake of a still unteaiistic and umeachable goal, Neither can we be satisfied with the

establishment of mutual deterrence a.s a satisfactorily goal in the long term. Taking into

account this coRtradiction, what shal} govern the function of Ruclear deterrence in the

futule ?
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2th Is a NuclearntWeapens Free VVerld realistic ?

In the current intemational system and for the foreseable future, a nuclear-weapons free

world seerns more a chimera than a Tealistic goal. Firstly because emo{ional

considerations whatever be their legitimacy have Rever made a sound policy, Indeed,

the ideological principles uRderlying the assumpfion that a Ruclear free world is desirable

can be discussed, From an arms control perspective, one can argue that today and for an

undertermined period of time, the restructura!ioR of curreRt nuclear arsenals towards a

minimal postufe will continue to offer guaraRtees against the worst iR time of major

world crisis, This can explain why even among arms--controlers, the idea of minifnal

deteiTent forces carries its own virtues, It would be indeed irresponsible to deny {he

current stabiliziRg function of nucleai deterreflce ; an abolition of nuclear weapons could

certainly have the potential to generate iRtcinational instability. This would meaRs a

return to the pre-Ruclear era, the classical age when war wasthe mos2 common mean for

conflict resolution.

Last but Rot least he proposals for a NWFW would required approbatioR by the current

possessors of nuclear weapons. The flaw in those proposals is that they are short of

geRuineinceRtives for rhe members ofthe ituclear club :o reitounce the possesion of their

arsenal, ?roposals to get rid of atemic weapons have lheir own virtues but in ne

ciicumstances they pfovide for {he nuclear states the sense, to paraphrase a former

Scientific Advisor te the BTitish Miitistry of Defense, that "no one can afford to ma[ke

them desperate",

3-A itptcgear sengorgd :Se ifgRake g vi}Sage gf ge£cessiey,

With the eRd of the Celd WGr, the internationaS cofnmunity faces positive perspectives to

put an end to the nuclear arrns race. This race had con{ribBted to an iRsane spiral of

building weapons for the sake of "oveTkill'' which led the United States and the formef

Soviet Union te acquiTe 125 OOO nuclear weapons, i.e. 98% of the world stockpile built

between 1945 3nd 1993. Positive prospecfs do now exist to put aR end to this

senslessness race. Three ef them are worth mentionning :

   a) The 1995's NPT feview aitd the recent opening Regociations at the Cofiference on

Disarmament in Geneva for a Comprehensive Test Ban aimed at contributing

"effectively to the preventioR of the proliferaticfi of nuclear weapons in all its aspects, to

the process of nucleai disarmament and therefore to !he enhancement of international
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peace and security", This welcomed developmen: shall not be however understood, Rt

least seen from Paris, as the begining of a process leadind towards the total elimination ef

ihe nuclear weapons of the Five nuclear powers, France enters indeed the CTB

negociation fof contributing to avoid proliferation, butstiii wirh the clear wil} to ;naintain

its deterTent force. For the sllccess of the CTB negociations, the French are working to

bToaden the nurnber of participants to the CTB that shall be universal iit its application :

nuclear s{ates shall be signatories of the C"I B as well as all srates having nucleaT r¢search

capabilities particulafly those of the Buclear threshold, In addition, to French's officials

mina a direct }jnk stands between progresses in the negocia!ions for a CTB and the NPT

review in April-May 1995, wheie a positive outcome would confiim France's desire tQ

cufltribute actively to the success of !hose negociations, This attitude has to put inte a

broader perspective linkiitg FiaRce's good will in negociating the CTB and the stability of

the s;rategic in!eTnational scene based en vaiious arms contro] agremen{s such as the

ABM trettty, the CFE agTement, the $TART pTocess and of course the NPT,

   b) The secend positive e}ement in limiting the risks of an unbridled nuclear arms race

stems from the progresses made by the former Soviet Union and thc United States in

concluding START I and later START IL This piovides a sound aRd balanced

framework for defining the deterrrent posture ofthose countries going away from a war-

fighting posture.

   c) The last and probably the most promising evolu{iofi fegarding the function and also

understanding of the nuclear deterrence is the current shift away from this war-fighting

vision towa!ds a more existential concep{ion of nllclear deterrence. This uRderstanding of

nuclear deterrence has always been underlying the French concept of deterrence based on

the notion of"strict sufficiency''. ''Strict sufficiency'i means having enollgh weapons but

no moTe. It consits in being able to infiict any potential adversary losses cancelling out

the gains his aggression could bring him. Consequentiy, French's vision of nuclear

weapons is chafacterized by their double functioils:in one hand alast ditch protection

against che threat of annihi!atioR but also in the other hand weapons to prove the

absurdity of war. In that case the function of nuclear weapons is to make unconceivable

the resort to war to settle political disputes. As a corollary, the arnount of weapons is

strictly limited as demonstrated by the share of French nuclear weapons in the tetal of

warheads built between 1945-1993 : O,8 %,
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        Hgstory and Pffospects
cf the North KoreEkgk Nucllear Issues

There would be six possible inspection formats as

In tihe case of the IAEA inspection, IAEA could inspect

the two sites and the US bases together (option A) or

inspect the two sites only (option B). As for the
reciprocal i!}spection, there are 3 optioRs: the South

inspects the two sites and the North does the two US
bases (option C)l oRly the North inspects the two US
bases (option D); and no reciprocal inspectioi} occurs at

al1 (option E). Combining these two sets of options

makes six.

Format

Six

1. (A and C)

2. (A and D)

3. (A and E)

4. (B and C)

5. (B and D)

6. (B and E)

Possible

North Korea

o
o
X
o
o
x

Inspectioft Formats

outhKorea IAEA

o A
x A
X A
o o
x o
x o'

 Format l: (A and C)-CZlthe L[IEA inspects the two
undeclared sites and US militaily b(rses and rectprocal

inspections are peijio7med on the scmze objects. The
two Koreas would welcome format 1 (O), but the IAEA

would not be enthusiastic (A) because the two US
bases are obviously not related with nuclear activities.

A modified version ef format 1 weuld let the IAEA
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inspectors participate in reciprocal inspectioits.

  Format 2: (A aRd D)-The MEA verijies the two
andeclared sites and the US bases and only North
Korea is aUowed to inspect tow US bases, The North
would like format 2 but the South would reject it
because reciprocal inspectiofts would not be realized.

The IAEA would hold the same position as in format 1.
  Format 3: (A and E) 0nly IAEA inspection of the
two sites and two US bases. Pyongyang would reject
format 3 since it wants to inspect US bases, and Seoul

would not accept it either for the same reason as in

format 2. The IAEA would take the same position as in

format 1.

  Format 4: (B and C) Z}ze ttoo undeclared sites and

ttvo US bases are inspected through reciproonl
inspections and the IAEA would inspect only the two

sites at Yongbyon The two Koreas would welcome
format 4 and the IAEA would like it as well.

  Format 5: (B and D) 71Pie IAEA inspects the two
andeclaj'ed sites and North Korea veJVies ttvo US
bases, The North would like format 5 but the South
would reject it because reciprocal inspections would not

be realized. The IAEA would tE{ke the same posibon as

in format 4.

  Format 6: (B and E) Only the IAEA inspects the
two sites at Yongbyo7z. As in format 3, PyongyaRg and

Seoul wovtld reject format 6 but the IAEA has no
reason to refuse it.

  Among the six possible inspection formats, format 4

is most likeiy to be realized since al1 three parties

would be satisfied. If the IAEA inspection ef the two

ufideclared sites at Yongbyoft and the first reciprocal

inspection are conducted, it is thus highly probable that

the IAEA will inspect the two undeclared sites while

South and North Korea, through reciprocal inspections,

verify the two sites and two US bases, respectively.

In principle, Pyongyang would like not only an
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upgraded dialogue but the establishment of full
diplomatic relations with the United States. It would like

the U.S. to be neutral as between North and South
Korea, not siding with South Korea in every dispute. It

would like the U.S. not te block other nations and
international institutions, especially economic ones, from

gettiRg involved in its trade and investment activities.

The North would like the United States to withdraw its

forces from the South and to take other military steps

inclading suspension of the Tea:m Spiirit exercise to
reduce pressure on the North. Pyongyang claims that all

outstanding issues with Washington can be resolved
through facentto-face talks. But while North Korea
presses for such talks in a variety of ways, at this

point its greatest concern seems to be not that the

United States should go along with an easing of its
terms, but rather to prevent the U.S. from actually
toughening its position.

  The United States is willing to improve relations with

the DPRK, but only on a basis that serves its broader

aims on the peninsula, in the region afid globally. From

Washington's perspective, the most basic requirement is

to undergird peace and stability iR North-South Korean

relations and to gain meaningful assurances regarding

longmterm security and prosperity for South Korea. U.S.

position would not allow the American "neutrality"

between North and South Korea or compromising on
the U.S. security guarantee to Seoul.

  Whether the U.S.-DPRK relations develops into
establishment of full diplomatic relations will depend

first and foremost on inter-Korean developments.
Current issues of the U.S. concern--nuclear
non-proliferation, control of missile exports, and
 anti-terrorismminstill have relevance not simply to the

Korean Peninsula but to broader American concerns as

well. As a resulL not only the Korea-policy coinmunity

 but a 1arger set of Washington actors will need to be

 satisfied in order for the U.S. government to forge the
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necessary consensus to move ahead in its relatiofis with

the DPRK.
  Regardless of the change in North Korean approaches

to the United States, it is geRerally believed that the

U.S. is not going to move toward more normal relations

in the absence of an ongoing, effective North-South
inspection regime alongside a continuing pattem of full

North Korean cooperation with the IAEA. Even if the

nuclear issue is resolved, however, and highlevel
dialogue proceeds, the problems to be addressed in the

course of that dialogue will not be easy.
Communicatiofts with the North Koreans are by no
means easy for the U.S.. The problem of speaking
across significant cultural barriers is magnified by the

eccenuic ideology of the Kim Il Sung regime and its
relative unsophistication vis-aHvis the ways of the
outside world.

  If Pyongyang wants to conimue pushing for direct
talks with the U.S., the North Korean leadership should

understand that the result may be merely to harden
U.S. attitudes if they oniy reiterate previous positions, if

they seem to be seeking to go areund Seoul's back, or
if they lie about North Korean policjes and actions (i.e.

on nuclear issues or missiles)--that is what the U.S.

should take into consideration ift making its policy

toward the DPRK.
  Given complexity of the so-called "the Korean
Triangle"--the United States and the two Koreas,
however, it should be understood that North Korea
alone cannot untie the triangular knot without help from

Washington and Seoul. There is no doubt that such
help cafi and should be prompted by a signal of serious

change of the North Korean attitude.

  dnyway, the "package solutioR" to the nuclear dispute

proposed by Pyongyang on Nov. 11, 1993 envisages
North Korean concessiei}s on U.S. nuclear inspection

demands synchronized with U.S. diplomatic recognition,

 together with the removal of restrictions on trade and
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investment and help in obtaining multilateral credits

similar to the role being played by the United States in

the case of Ukraine.

  Diplomatic recognition is the top priority because the

North feat-s that the United States wants to promote its

collapse and absorption by South Korea, repeating the

German unification model. Ifl the North's perspective,

the normalization of political and economic relations

would signify U.S. readiRess to coexist. Equally
importaRt, economic help would compensate for the
crippling loss of the economic subsidies provided dtiring

the Cold War by Russia and China.

  The North is also seeking a U.S. pledge not to use or

deploy nuclear weapons in Korea, through a bilatera!

agreement with North Korea or a multilatera1 accord

involving Russia, China, North and South Korea ,and
Japan.

  In an effort to coRvince Washington that it has no

intention of developing nuclear weapons, Pyongyang has

asked for help in shifting from its graphite-based
nuclear reactors to light-water reactors, which are less

easily adapted to a weapons program. This would
involve an estimated $2 billion in credits over 10 yeEifs

to be shared by the United States, Japan, Sov;th Korea

and multilateral agencies.

  PyoRgyang, for its part has signaled that it is

prepared to return to full membership in the
Nonproliferation Treaty and to opeR mp its declared
nuclear facilities to unimpeded, regular InterRatioRal

Atomic Energy Agency inspections. This would include

full access to the key five-megawatt reactor and
reprocessing planf at Yongbyon.

  A compromise fermtila to permit inspection of two
suspectedwaste dumps appears increasingly likely,

provided these are not designated as "special
inspections," thus setting a precedent for iftspection of

other undeclared nuclear facilities. The North Korean

 armed forces fear that random access to military bases
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through "special inspections" could be used for
espionage purposes by U.S. and South Korean
intelligence agents working under IAEA cover.

  Ukraine is in a stronger bargaining position than

North Korea because it possesses intercontinental
ftuclear missiles that pose a cleE{r threat to Anierica.

North Korea, by contrast, poses a hypothetical future
threat.

  Using identical evidence available te all of them,
American intelligence agencies difffp.r on whether Nortih

Korea has accumulated enough plutonium to make one

or more bombs and whether it has the trigger
technology Recessary to detonate a nuclear weapon.
Nevertheless, the Ufiited States is properly concemed

that continued uncertainty over North Korean
capabilhies is stimulating proituclear sentiment in

Japan and South Korea.

  The esseitce of PyeRgyang's position is its insisteftce

on simuhaneous concessions. Washington has argued
that the North must give iR on iitspections first to fulfi!1

its obligations as a signatory of the Nuclear
Nonproliferation Treaty. The tortuous preliminary
negotiations dtiring the past three moRths have been

over how mnch Pyoftgyang wouid liave to coneede olt
inspectioR before the United States wottld agree to link

a nuclear sehiement with politicai and economic issues.

  The Clinton administration is deeply divided over

whether to engage in negotiations on a "package
solutioR" at ali and what tradeoff$ to offer if it does.

Hard-1iners argvie that giviag too much would tempt
Irait and other wovild-be nuclear powers to engage in

"nuclear biackmail" of their owft. But the benefits of

getfu}g North Korea te give up its nuclear option
outweigh this coficem.

  Apart from defusing pro-nuclear sentiment in Tokyo

and Seoul, resolution of the nuclear dispute with

Pyongyang would rerr}ove the Reed for a costly
conventional military build"p throughout Northeast Asia.
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The Pentagon is already planniRg for a possible increase

in U.S. capabilities in South Korea including Patriot
missiles, and for an $8 billion U.S. -Japanese Theater

High-Altitude Area Defense System to counter the
threat that would be posed by nuclear-capable North

Korean missiles. '  In its latest retort in the dispute over its nuclear

program, North Korea warned on 3 February 1994 that
U.S. pressure could provoke an intense response -- one
that "will be carried into practical r･-).ction."

  In a strongly worded commentary distributed by the

Korean Central News Agency, North Korea said it had
an "expedient to counter any other optien of the United

States."

  "It is not the United States alone that has the
expedieng" it said, "and the option is not open only for

a big power."

  The comments appeared as a partial respoRse to a
resolutioit passed earlier this week by the U.S. Senate

urging Washington to prepare to return tactical nuclear

weapons to South Korea if talks with North Korea
rematn at an lmpasse.
  In Hong Kong, the U.S. evange!ist Billy Graham said

he had received a message for President Bill Clinton

from President Kim Il Sung of North Korea. Mr.Graham

said leaders on both sides should pray "that somebody

doesn't make a mistake."

  Japan and South Korea also have urged Washington
to tread carefully on the issue, fearing an extreme
reactioft by the unpredictable North Korean leadership.

  Russia's new envoy in Seoul criticized U.S. policy

toward North Korea on 3 February 1994 saying that
pressure tactics should not be used.

  "The nuclear issue must be solved," Ambassador
George Kunadze said," but not by backing Nortih Korea

up against a corner."

  By the way, the only way to stop nuclear
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proliferation without paying off wouldrmbe nuclear
powers in one ferm or another is to move purposefully
toward a nuclear-free world.

  NYT raised a "nuclear-free Korea" as follows:

  It is especially important to resume regular
inspectioi}s by sttmmer, when Norto Korea will have to

sht{t down its reactor and replace the fuel rods. At that

time, inspectors will be able to weigh and assay the
nuclear material to find out whether aiiy of it was

diverted in the past and if so, how many bombs'
worth. Special inspections of suspected North Korean

nuclear waste sites might also be necessary for that

purpose. Those, too, would have to be negotiated.

  The Clintofi administration should be prepared to pay

a reasonable price to gain such access-by meeting the

North's demands for improved relations, giving security

assurances, providing reactors that are less
proliferation-prone, and offering trade and aid.

 Diplomacy will cost a lot less than confrontation, and

it just might get what the vsTorld wants-nuclear-free

Korea.

  Now, what is more important
of a "nuclear-free world" will be

logic of a "nuclear-free Korea".

  For the logic of a "nuclear-free

New York Times' editorial on
closely related to "moving toward

world."

is that the conception

also adclressed in the

Korea" raised by 71Fze

18 February, 1994, is

a nuclear-free
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                  sguma AptaucA"s gewc&ggge ?ReGmx

    kes$xee$es giwgpt eeig ehig 27tts "ggeespt :zaeswa$escXgX 5oxun eenstexgftetw
                   Sxt ssax"gehiseke a$wks Apueig gggg

                                     DR J W L DE VILLIERS
xgeTRepevcacxeN ICHAXRMAN: ATOMrC ENERG.Y CORPoRAnoN

$oueek Afute&es gmucl$ay dev$loptheene geseegzase hact ieeg entgin in ehes

oceuxrence gest zax&ftiwava ist the Wiscweeesesse&stci goXd raiitess. AB etsrXy aes

X994, dzzxtag ghe Mazahaee&rt Pxojsctce khesee "scartiuen-･beastng oxee were

Sftveseig&a:ed axtd urant"m predza:eicft sueehQdpt ctevgXcpeci ift a joimV

gexogx&m keteewgesrt Sgwaeh AffifS¢&, ehe VSA ftftd ighee UK. Z7trastSRsu was stxsic

ptroct"eed in 1952, &stdi zarteSk ljhg wnict-nyX9SOe$ ehe eeeicai ousep"ee wtsg goXdi

eec ehe Cotubimeees VeveZogermene Aggncye etse gozaxchasing eygentzaeScn gec

uap by BySeaSn gnd the USA to sgcuxe edeqwate zaxaniurn guppSie$ ggy
eeheix ftucXeesc weeapgng pyegretc$e

Xn 194g ehe Aeente anexgy Boexd was e$eahlisheci kty Aet off PayXSanene

kto controX ehg geereduction and $aie cf uygnturc en behaue cff Che

Geve=nnent. Xn 1959 the Aeontc En$xgy AeC wa$ anended eo.gerovSde fo:

the esscablS$htuerk cst & ftucXeex xe$eaxch gnd deveicprmesne pxograrne

rrhig pregmaca w&s aimed at psacefuS haenes&ing eg stucXesaz ensxgy and

tehe ctevsZepaeRt･efi nuelear techneXogy siox ekes hsnenttc off the counexy,

Thexe were ec"x major avenuas off cieveleprnenV:

     e DeyeXepnenic ef ehe pyoductien and,,xestnSng ef nucXsax

          maeeySals, such as uxan±um, "hentum a$ weil ag other
          appxepxiate xaw matexialN.

     e Znvestigatiert Snee ehe appXieation est nxxcXear enexgy for

          eiecexiesey g$nera℃iong

     e OngeSngreGearchfundamenealtoanucleayenexgyprograme

     " Research into the uses ofi isotopes and radistion in

          rnedicSne, agrieuleure, corusuerce, ±ndustry and regearche
                                                      '

xme zARzy yanRg '
The Sirst iew ysaxs, after the 1959 amendrnent oe the Aeomic Energy

Aet, were ctsvotect to the selectien and txaining otf suitable $taee to
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xRan the Reseaxeh and Developmene Pyegean, They we=* eane evexeeas
                                                   tSex pexSods est up to ehxes yeex$ ste blreS" in stucXeeatr gciestcec a"di

teehncXggy ec varioug gen℃re$ ta guyop$ &nd ehe W$A. eengexuceien
ost sc$$easeeke sigcil$eSets wag eseesxic$d eee tzhe PskX$ndabg $See in 19Sl.

The reeseeyeh xeectcx SAFARXptX wag Srnpereed gxern ehe VSA &nd
eQvathi$gSgnea in X965, iny whSch eeime ehg R&D ?xcgscase haci ktesen ffSrmiy

egtcabZSBhed esse tche NatiortgX N"cla&ue Ree$egrch eeftere &ee ?elizadab&e

pzaying elr}e X960eg, sk view cff whe V$Aees ?XQwghascg Pscgegx&sue ast

iftvegtcigesscioxt wca$ eel$o Xazzneheerk iRtces ℃sttw steea$SbiXtheey gst ugSstg st"cXeax

sxpZgsivs$ stosc eehes eongetcxueeeiosc cast koascteczaxg, uaifirkss ennd ene"neeaist

ge&ggee$e Whi$ geecoljxaxii wage &kazzctgestesdi Sft eime Xeeeee-k970ss wtseft iee boeseatmee

ecXeekx tchaig tchexee w&ge Xrkraieesct $cgegees steex sezack tsppXiecaeScst$ ipt $euagim

AfeeSecge whiltw tchee werld wees gee$ee eewancftistg eeg&Xgmsk ighee wa$ee geg ftuckee&x

expXogisreg ibsc eivSX appXicatieng.

Xrt X959 eh$ gewacecee$ge aehieeveedi witcts ixhee ecasgeegeeue#si istece cege ineeigeencewag

zagegegeiwasu enseiecheneestig eecimrtceXeegy geges"tutcees ist gevsynscenee agepxee℃gi ffese ehss

eceewageeeewaeeeeigen esff g geileeit gelggeee eeg gogyevee eehe eeeehnewXeegy een &n

Sstdza$eexSeek geseekif afirk eees wazzestwgeeakee eeimee ff"riximgue iftvtwgixigaei#ng Sgeixes

egmxeacktuestee eeecksteekgagy, Whge piX:tc gstsciechwaeeste geXcagmic witge ecewenxgige$icesteeet

an kg77 eeRdi eke ffSxe$st geueoci"cigieess w&$ esebeSevect ige X978,

Wkree eekeiXiey eeee eesugeicin u'sceesti"en ogeegeeedi fteew aveestzaeeg ffgesc ighg Rpage gexegeeksuo

Xee aXsu@ tmeediee iig geee$ssigekee tfgesc sse"eeh gffeeieeeg ige gezax$zase iginee axeeiXi2ts"u"krkesxt

esst ge"eXegx geeeweee scgtscee#ge$ keegedi eege esgmueicheedi stwaeeZ. A ecggeigse&eig W&ge

cgegeecZwaetigei beeewggfl ℃wwWOptE &xtdi st$Kewr Sst 2g7aj ffesrr eehtw ecceft$igsczaceeiptn

#ff de nwacZeRsc peweesc $k&eeigem igix Kgeeeboeestg. Ccentcsctsece$ fieerr gestxichscesRig

sssurvSceeg eeeeci Suei va&fiusteeeeezascee weifg ewgeneXzapttwes ljy ge$KOM witcim VSMC# astdi

Ymaremee

ttowevex, ift Z97S eehe VSA $zz$pestd$di iee$ esuagegeXy ef esgmtrichesdi fiuei steer

eeines $AFARX gees$easccin scegeegsc. Wtsig st"eZ imadi esXxe&dy keest cuastzast&cixwascsd

anci pesid forrg when igft sxport permXe wag erafused toy the VS
adiraimisicrratiert.
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Xst X97S tche NueXggx Nozzma?xeXSstezaticzz Aee (NNPA} wat$

V$ congxe$g anci $pptkedi xecxe-getiveXy on aZS pxevioug

centrrgce$. Thts teci tc echee yefu$al cf expextc pettaSe'rw

ehe uxaBburm alueeeciy engeSehed toy VSDOg stox ehe Xeebeerg

$eeeeseion (kCN?g).

pa$$eect by tche

&gxeemene$ &na

to Frence fgr
Nucleer ?ower

tein$gee eeveene$ wescet geggsu iny $euseh Africa g$ gst "pmiXee℃gx&i toreeach gest

eexS$eiptg cenescaeceepm eeptes eegsceemeestgge sicsc geceXi℃Sc&X geeeasuengg igzaes Scewaixh

AststXck Xeesig steeSeka ist aghee vieebiXSey cg $"eescstesseSoftsX cestts=ace$ see

eefi$uscee ighag eeK;&iXesiniXrkeey cst stugX ffege ies sce$earck gegdaeeox ag k7eeXX eege

st"sc iix$ eciNyiX ft"eX$desc geeewdey gexggscarn,

Xg wgg tcineexeesiasncee sleeecScieeS thzz Xg7g eRice ge rkig igZgexteeg &stdi eew eesceeece &

seesuSpmeceweesueeseecgkeX eegexXecinzaeestee geX&eeig icas goscgeetzac& kdi"g twnscSctaedi "gecazai"m

C&Ess)e eege weeXk es$ ljee eeseeeecig ts ffkg&g enascksteeeetc"scistg geX&zzix tcc pymviesg ffueek

℃ge eekg Xoeedeereg Nzacleegsc Pg¥afeey $eeeigSene

wssg gegege@ww ffgege eweege wwwygekecewasgeec gew geesec&eekge gegw&tsggxwystge

Th@ eev&aXgtsiXiagy cg eestscicheesl waer&shXzaee eeXsee pscgewidieedi kke tngeest$ ig#

Seeveeigasge stzacXeeksc eescgeteewgerkveeg, esgeci ggegesc#veek wgg obeigaigyeerk iee X$7k icce

#eemctwaecig geseeexSsuisuesgey istvtw$eegeskeSeegm$ rkgm℃ge eeinee stees$XinixSeey ceg geerecizaexing

gewaeaeegxe eexgeXcegiveeg ffeegy gegaeceestzaX ngegegSecgeagScgm$. Whee$ee igmvesesigiageeeeSgestg

wgegeee"ts,Ssu$ag,eg.ct. ig# ℃ingxescagigieetsZ getzicwaXxixigen$,,ee$ .weeZk dis eeew,,,goge.$X･SwaSsteegey

$stv$gttcabgssagSgen@ igekee eeh& keeX:A$igSge$ eff gezaecko dievkcssge. Nee $aggeS#asg

rkagvekgegexTteenix efeege eceegeecS@es eswaig eeee ixini$ geagfaesg. Feser gx&tsgekees #itXy ickgeeeg

tweegastageesc$ wtwr& astvgeZw@es Xst sehee tstsaiigeeic$ sceeeseeaxck X#ixes es agzaneyges

ec$eseewagegy kkect $ge aSeesseeeect kineeasueeeesecgex $ixwarkXeege ist iengezeeessesn ee*cinstcexgeagy.

Ses k974 ℃ing A:k ecmpgegexeZgg igineeig sch& ctgvagXcageaneenag asS a stu¢Xeeatr igecge1esgiv@

w&$ afvzastd tcge te$ stesmgSbeXeg astee ehee eeeesdi geff Gcvopsertmenig agegexgeveci igine

cteveeXeegesueefie #ff ee fi"ckeegsc exgeXgeesivee ekgegboiZisey, X*tnieeopes ing geeaeefzal

itgegeXSecceeeicegess, cassrk esgegegecvesee ighee te"disesig ffaser tche deveeXopxReesttc gst g

tce$eSng gieeeee

Xrt Augu$g 2977 tchg disecvery cf' ehe gakahexi eesting $i℃e &xou$ed
widegpreadi initeeeeesS;SostaX xeaeft;ion amdi ix wa$ xeaXized t;hae & stucXeex

desvice eould moe b$ tested wSkhput tacuxxing the wraeh oi the
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istiterstatcion&X eemta"stieey, Thes $&te was tchestrsstoxe elpeenrkeneect irt Aug"sit

1977. Ne nueZeax expXesSve eest whatsoevsx was eever cgndweced by

Atiixsx ehs dii$covsry eff tchee tcee$ting $iic$, thg stucXeasc detexscestee

sexategy wage desveioped and the xe$peneibility ffey furXkeex devalopcaene

wa$ ergmstc:xed igo ARMSeOR.

rehop rreegon$ stox ehS$ change Sn polSey, ixine dieveXoprcene est g stucisaer

ct*esrxsfte seigxaixegy eend Chop $uksescx{xefte evesttg Zesesdiigeg wap ixc ehe

rkdeci$Sort eg abendQrt tche st"eXeax eexplo$ives cp℃Seza Sst X990, kavee toeeext
etiescugeseedi $xigesugiveeXy sX$gwhssce fi)"S), eefid wiXX stceee toee xegegkecesdi heeeres,

Xtc veugkp howsvessc, kee empha$ized ghatc the $ouith Astzican Goveetrnxfieenee igag

tzhtrezaghezae eetse pgecgr&tn vescy much &waxe cg sehe tcsceTereRdigu$ die$exu:tives

geowex est suucXeasc exp:o$±ve$p gstct ℃heyegogee al$o stSrxrtly eostvisteect ein&e

ge"sch Affxie& couid neveere eenpXQy gvach g cteevicde esffffeeR$iveeXye Tftee stigeat

pne$e est eehe deeexreng streeegy tchexefosce emXy inebudedi aR undexnt
gxoustct tessix ee$ & stSnaX geeege eg eostvines tche ixticeexnaeiostaZ gormurtSey

kee Sneexvene geheuXdi $ouich Astxica bg aetacked.

ewxxge gewrewxse wgecGslAjeg eff ewzzee Aeec

the ebandormqnt ofi t,he nucXeer,.,deterrent pxogran provided ster,tch6,zey

es$ses$ment ef the AEC"$ roie in the nuelear dieveiopTnent est $outh
Afxica &s weXl &g in the Airicaft regione

in tke i±ghe o£ ehe chaltged cSxcumstances, the Aeemic Energy
Coxporation's nts$ion was xevised and refortnuXated in X990, xesuiting

iR ths so-caiZed AEe 2000 Pius ?Xan, This pian hag repos±tioned ithe

AEC £xeTR a strategic and heavSiy state depsndent erganis&e±oR seo a
n&tienal agse: th&t addresses the needB of tke cegntcxy hy &ppZying

tcs vase axxay e£ lr}igh eechnoXogScal skilXs and capabiXieSE$ seowards:

- assiseingSouehAfxicaninduseryinitsmovenenttcowaxdsgxsatey
     competiViveness in export$:'

a- addxessing the emvironmektaZ needs of eur countxl and Sts
     communi#iesg and
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- ekeeecleveXgprcascsegefXh$eechnoiogiegX$XiUsogozaxsgcietye

The nesw domaSn cst tche AEC eonstseg e£ tcwo dist±nct Taain$tream
busSR$sge axeasff netneXy:

(i> a £vaetuscee ifttceescReseSenaZXy ceeagee℃rkeeive xt"cXeax ffusX$ kou$iAee$s ehasc

     &eidige $SgftistS=eene vtsX"ee ees gvaw iccai Qge&nizath eexgeoxix$ tsRci

(iO eert izzes"esetstthesZ in"ssSsueses esgetu eg ehe AEe ckZXedi ?eXindeslpa

     ewsceinptcakesgy geeeeciuceg (geTF> wkaiech waeenageses fin $rtd"sskgeiesX pncccitaes℃

     geexeegQSSc ctft ee gescieee geuecestitc ba$i$ Sn glekesi eeesscXeeg nSches.

gceeh caff eehesgeee veesteezaxg$ &uees gzapgecscigeedi tsy & stgeGvaggeeeci TesehscewXewgy

V&veXggovaigstig stzamcic$ceft ageet, an ehee ctsgee geff *std"$℃xiaX nonmemrtuzcle&x g"eeX

gesccacizaeaggeg koy ee B"seXzzes$g Veevee1eegeva&gebl VstSe gh&e Ss yeesgeen$ikrie stoge einee

gftesxXectcisug eszzrk istci"$tcxisXiz&tzion mpst ftew croeeraescciesX vene"xee$ wiighin tchee

AEC"$ cr"scge ecceageeeseeeptecie$.

$igrtSsiictsrtig gescgeggee$g inag &Xereaciy keesn eechieveed, stoge eeKeszapSe:

-- gxin$xnesl Sgeecgemge ffgeewm ggiept of SptdiugeescSceX pxvdueses sccss cege

     tsvsgeag$ iny igeeweeza 25ig &strk 35ig tszzmuseekXy eveex eh$ Xca$ix ixhsceees

     afXsteemeSaX y$eeer$ eeftdi i$ exgee=Ceed ℃e exee$ci Sneeeee fxcva fi"eXease

     fueX reXaiged s, kXege wikhin the next ye4x ex ewe.

- ecxpexe$Szacx6assdibyanorrgithesnSOigoverrtckeXast℃hereeyear$azzci
     ls currxenuty scegexesenting xxig est seustmovey. A sheeerpXy e&xgetedi

     expgge geeeerigeegy was ianptemestted Zast yeax tco incxeases exp"xt$

     ece uacexe tchesn SOig gff tco℃al $ales withirt ehe stexe stew yeesx$e

m XncernetionaXXy acknewXedgea pc$itive resuk$ on khes weXX
advanced twcXee"lar &ssex Xseeope SeparaeSon pxojece h&ve been
a=hieved reeentZy. Thee demon$tzation eff stngie $eep enxichmentc

hees sucew geXneed eke dingeeeive wSetsist sce&cts ost istexedesistg $eueh

Affxicages rew uranium experts fxeen the currene approgimately RX50

rRiUion per annum tc a f±g"xe ewo to three tines as much by high
vak"e escidistcn en es gicxSct cezarnexci&X basi$,
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ca

Ths creaeieR e£ ithe PeXindwlaee SkSUs Zn$tituee ee acidxes$ ℃he

dSxe R$sdg of eur countxy in $ts deveXepenekic off ee¢inneXegieaX
$kiXZg Mirtongse it:s bre&aey $ocigscy. Ths$ee intetatiy$g mange

strore sehoge eff jein enceestcicn keherough besGic gekXX2$ sco sehatc ef

eecitiveXy geeedixees$istg ciefi¢teptcXept Xst $eecoftdaxy gchcceX eea"caeeXen

thxe"gke joiste vefitcureg wSeeh oehex istduseseies ggedi cgetntn"nieieeest

gftd eewe-egeeexaeiest aggeeeeewtecRig$ wiein XagclrxrtSkcrenge eefirk Wectastieccek

ecXlesgee$ goxesvSciistg stgx ehe geifagescieeeX eyesSstistlj gff eeXk eekeix

gee"ctensege &e eehee AEe,

rimee SzzestageescSfiX gecrccivace geexeestce3ic expesxtci&es sixcsu ce K;eeery XStuieeed

xtsptge cg gegegescptxizacaeeeXy 2e goptcduceees ixt ewgseXy X99e tcee sucifee khast

250 gestedivaeix$ Ches℃ &sees Sft veeTie"g $ee&gee$ asf taaxKeag gcceegeetsnesee,

Wftese yastgee fxcesu:

" 1&sege$caXeexitciiei$oeopeegegeocizzece*eengesscegxpcereees"s&es$stkinee

     sueerkXeckX esstci i"di"getcscXtsX scgsckeeic$ siasy xeecark#einagxeepy,

     steeciSegeimtsxmgcezaeeicaX ggmdi sc&diicaeXeest-$ceuzxecec gezascgegegeege7

e it $oenvefaXXeedi geergeeinuagss gtseeecaseSecn geereine wkSecin vaases$ux℃es ehee

     gecaXge eestct stscewkh ixhickste$s Sge gXgeeeixiewn gexoeage$ee$ za$eedi irt icke

     eeXstsecesZ$ inct"$icscy;

e ･･a -eceevceXwaee2dineeery itSer staXixeeer ffgesc ge'ks$eesteseeer''tsen'ct''Sftesu$eeeritsk

    vehiecXsge schesag kaeeg stectwge ptseeeeeeeedi wgescZdi-wirkg,"

e ft wicie scascgee geff pgeewdzaee $gegeXiextseSgek$ rkge igines anikiptage

    gpteccaggeeeecees ffeadi, ggscaculsetaT$ tsRes ckeeenaecaX antsykeeee$s

" ecaotSew kmaxRaneseegee Cftgeft-gegeztfeeeeeeci> Sigine ssgewsxecees w$Xh

    geceeeeptptrk&X $gegeX$eiteeicge ℃ge eskSeeigy #iggeeeese ift eeizzeeg3

e eexeseestickyge&eeste&dXgew-ecge$ee$enask$eekSzaSftceeeieendi&vSc$stey

    ce&i-to"xftSstg $iceeve$ whiech S$ stepw usndiexgasing
     industrialisatioR developmene;

e aneasy-･ico-operatcetccb"eTaemabxane$mpayaeeiegmumiefecrthe

    puxificaeien of outface w&esx in runc&Z areass
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     e nbSega$wakseEeerobealningtaeblheenestxotheieyxefusdedtarnps
          whieh can loe u$ad eees es "elearte stuek steue vehicieg;

     e esge ewn-XSme ceaX--k$h tuen$eecst cigveXegeedi eogesichedue wSeh k;hs

          CSXRs

     " ginge ineskndiget vesttc"erg, Sn ceXlakcerrestciesn wakh ichee Sczaeh

          AffgeX¢aR ein$suicdeX SRctes$eexy, Sfteee Zaxg$-$c&Xee igetgXcrt (?TFg>

          wtest"staee"ge$ to$$eedi cn ighee AECege recesteeXy geatcessttgydi

          eptvXxofttmezaeegkXy ster2eftdZy icetsceeffk"esecceehyXggne tuesstzag&eezaxing

          geecgeeg$gs

     e SstvesXveewtesptee, igkyewwagh XgeeesX Ssurkugexy, in eeine $geeeecieekitseci

          siwaxigheeue kteeeesiXecieneeagept dif kirkgts--v&kwaee $raaSXta-velutmes xRSmeeseeeXge

          geeeccvggeeed stxQm boee&eske geesfidi$;

     e eehes xeeceescstee kstigecgeetwaexeeiesge rkxtigas ssgwaeeh Astseica esff $zaxffese$

          afXzacsciftitigi#n ggg gekageagie ecgeneegisteeerge whiexst sceeRdgx eimee

          egezzeecaizaeege rkwageegevigewa$ agee ceeresssptSec echemaieeesX geegeeegee, eqakrkgmg

          geceg$rkbekee, &eeepgmewgeag geeekeescge, gekee$ixiew fftheal ic&gekge desuct este$gegex

          geXrk$eei# eseey inzawageagtr$s

     e ts w･gege:l.rk Xce&ctSstg geygeSeeecee eege aeeveeXcege esst gsuigesxneeeeithgealL:Ly

          esgemgetwigiigavag kftmetwer eeRscrkcinsueegeig geifeeceegept sieesc $e"eept Astscxege$

          zascgegmizava eeeegoesueeees, ixk#gdekty eeddiistg veeZuee cS tseigweseen kgPig esscdi

          2Cijig igge steweceerkagzz iggecineegegee eegecstizzg$ kstdi $eeeezaxing ewagetsoysueertse

          kft ℃k& sukitiRg $eeecseftsce

scigsty ptst tehee$ee gesceectwaeig$ eestdi gexgecesgg$ ascag Xtscrgeeiy esSfusrk aix ehe exgeogee

rmasckeesc esptdi eeXgeetkesy waewgeee eebueest zsk ceff ekee AsteEge astecuag fieresee gekZe3 S$

@a℃n@di Sst･ eeggeeescigss. Fwageeekeesctwcegeee, iix S$ eeinee Attec"ge seec&eegy eeas avgirk

tcbe diSyeecix $esXe #st eeeeechRewkecljy agit #vesc$ageeg geatr℃ptescge k"ag astsueigad ･eee

eest:ce"yagg istvee$eermeestix Szz kccaX Sgeizzee vaesstwast&ceetsscigeg vepte"xes ist oerdeesc

ixge itXZevi&eeee $ewvatch Affxiecgg$ urteregeXgeywa&seig gexckXeeeq.

$igzaifieesstse gegevgsc$ge$ izz eehe Sstpkeraeezatcaseioge eg its xtew policy ha$

gixeeedy pZeeceedi eehe stew Agee stkxualy gn ises w&y tcowascdes ithe exe&ickgst off

nationaX wealtch ehyoRgk ℃he appXicatio" of it$ vast arxay gf
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seeehnoicgicaX $kiXZ$ esstdi c&pabSXkies ee taeesc the vitcaa geeeciN osi cux

feeure $outh Affxic&.

gggetwes kFgexek twgR eeeexe ge?T

sasvaeh Agxthc& in&ge aXwrayss es"ppoeeeed eetsss intceeerneseiewneel ngett-geerewXisteexatcSesn

pecXXey est gesffeegueeeceskstg eehee u$es gff rtueleteege sueeigesxieei eestdi eeeeechstaslggy stgex

goeegcreef"i geuxpewsgge. Xe peg$ cRe eg ehes sssveen sudevateesxe ecc"steegeiee$ igevcekvsedi

in eehe esxgg£tcrkfteg esff tcine XAeeA $tatczatcg kndi esstee gef ighe eeigbekgigm ffgwaeectgge

eeestckreexge ecff iginas XAEA Sn 29g7, gezaei gdervdidi esn eeine geceeescd esst Gewvagersugese$ gest

khaix lageciy gsccra Z957 esc k977.

Whecge ekee Nzaeegeeax Nceee-h?xgeZisi$xes℃ieest Wscagee℃y cessuge Sfttcee ffewxese ist Z97ge

$c"ein Asiscieae$ st"ckesesse trtwge&xcin kgees dieeveeXasgevaenig gescepgercem wcage weeXX

eedivarteeedi. Xe h&ff eeXsc$eediy #zaesecee$gffzaXZy eseev&ggegeeedi gest ksteerkegeeneeuses

zasceegmthzam eestsciecktneeeeig seeeecksteeZcgy ewee ee Xcabecegeeeecasty sseecak#, eegect ee ggzescew

gitskrgy cwSigiceeX stacskXieeyees krg$edi cege ikge $ediasm-casexieedi stgeavy weeigagsc=-

sc#dgeraicxes gegsftTesse geegcigcesc cptgec$getc, wass 1st cgeagtraixien.

Wheezz eeinem PueSeeee Nilti$seeege iptstasrmgdi ?&sctsSgeneeste ewpt 2ge 8"Xy Z97# igkgeig es

zzeew utrgstSutu eensckchwneeftee geseeceesg heedi koeeen diesveeZeegoerk, hee gitkigopdi igimcaig

$gewatch Astueiesee was goeciggeeexiges eas =ceXXitintsigeeixee Sst igkaee eexgeXesieeesagSasfi eef agine

geuegeceges R'wikk any zagenqpmectusuzastise ecexxnexy

diaggix'iptg ℃o cio gofii.

ese eedet$d: teX wigh t;c $eetske esxrtphaeXcealXry ℃kx&g $QugYx Astxieck igg,gegeeegecesc$d

℃ge $uinfitecig $ljge n"esXeegx escstrkvieiees eep ee geeefi$guascct $y$ixexfi iftclusdiSstg

ipt$geegeiewst$e $utsjecee tces icke eestdiitcicrtss tchae:

(a) Souigk AfscScfa wrkXX fuft no way be iizaSsced ift iches psccmeseeiQn esff se}xe

    geeesceecul appXScgtcisn asff nuelear ertgxgy7

ek) $cuseh Aixice wXlk notc rurt ehe stsk ost cietatl$ gf tcke new
    goxceces$ ieeakixtg culj n$ a xe$uXig gff tche $afegu&ecdis i"sgegeeigst

    6y$igeanr &ndi

(c> ehs saffeguaxdi$ syseasu, whSlg eeeieieste, i$ eo be ienpXethtwnicees evn

    such a ere&somable b&si$ as to aveid intetfexance wSeh ehe nescsuaX
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     $fsticXene gpgxatcioft "st ickog geseceiezaZeex indu$itxies.Se

Tft& GovesxnrmestWes hQgee$ tfox SfiseesestaeeionaX ftzaeZe&x cekiZesboy&eieft wer$

ctptgeeSstesaj, ffesxe pogaigieesZ xeeaesecns, icc ffeeiX. se"sciRg eehee Z970g egxeepaizz

st"ckeeax kfeeespgge geeeeeagesge eeezzcieeci seo ot$ny esecee$$ see et$eenssAgivdeiE eeeeehxtgeZasgy

eest$ enessceegeS&tsg ece eEgegekiecXeegZXy magmeeceeegeksstsXe9E geitaeeeg vaua a c&eeegexy intcee

wkSecin $ewzaigk AafgeSesee skgeecxgtsssigegZy stskg. Aes ee seege"&ee, ceggeaxee geeex#ISege

ffegy siigktsy geeescXgeheedi gza$tu stgy $AFAgeXq-ts weescee geeegzassead ky igstge Wge

eeciscggesgegx$ags#st ist xg7g, whxxee xge xg77 costgsceeges eefiesgeeeecl Rtsxt-

geergeXiffeesckigicza keeljagl$igieax geereeegXzaciSzag igimge eepagn$fgesc cff itzzesXeage

keeecksteekewgy ee# gutigigeg stewig weeecey eeas eehee NgeW. Xza eehaee geckieicgX cXitneekee

eehg gyeexxecbe f#ue ge&sceest$scsu eeee exgeZewik $ceueek Affxeic&ege agstxrkcinmadvne gescgeecg$$

#ee ge exeexReeggeeeSgX $ec&kee, gesceeRseerk ggeeikee.

ewtsag beikgeigeesctsX kagsceweeeeeefi℃ ese st"exXgets℃ ecee-cege#sceeeeien wiein igkee Wstiteedi

$igeeee@ge wgg, eeffigee℃ iginee kg7g eeeeigecesegzaig gest tchee NwaecXeeeer Ngefi-Psegekistegekgigest

Aecee eNeepsA), iggeeseeixtwci eeg ee eseeesot :L&eeiggsc. $eewa℃h Agsciexa wcag esIL$#

ec#stexeeerstagct eeheeee igkee xt"geZeeesec wageegegegege geeegeeeg$ wtwgeee eexceeeeajinegky scgXzaeckekxeix

igge keegeas"gy eehgethxe eebeiiagesixkgense Sst ee@℃suge gff AscecicXe XV, gmtsxfieeky igst&

getssc℃ieege gggee&:a.:Z@gekkokew ec:2.gkee eege fieewee:l.esgo xeagge&gexecime gexeedwaeeee:Lasst gstdi asesee

#£ wawaecX@eeer #zzeeeeagy wXicingeuzix #igecgeSeeistgeseieenige esgmes ggixge getsgekiecigeptig# ift ixinee

gwaXk#gee gege$gigeZee ssxecinkgegtw ewff eeagwaSgewaeeptig, suitk#seiptfu$ deptfi ge$ieenixislSge gggees

eeeeexkn#X#gSgeeek aftstcegewaigeeigestPgee eescdi 1rt eeescsuge eff AxeigSeclg VX xskeeagistag stc

igtsee xecigivee ge"scg"iig eeff nwaeckeekxe dii$eexgexfikwast,e.

WkiZet Sege ageixemxgeaei#geeeg gegekieeSectsX xeeZeeigS#zzge crkneSptva$di eees ciew℃eeyigx&ixee

rkge ixhee 297a$ een S9gC$, $ewuixbe AffgySec& ecttzaZct,ciisscescst gmce gecaxkiggu2case

eeotvgstixeeagsge $ge g=eceerkafiag gas igke NgeX, ktzaee ecec#xeffi::"xRact iegs tsdik$geesstcee ege

gegen--goyeskisteeeceeig#esge ge$ steege ce$ ieees aswft isteeessczakecigege&X geuaea$eser sceeXesigSgert6

Weeree Cgestec&erzaeect.

Xn kimee i$eeeesc geftsest #ff ehe k9$O"gg, faxmoscsachirtg change$ eeczaxscgdi Sn

sefte ±gmeegxsteseeiost&X gegXiigiecesX esscena, as ygeeIX ee$ rkn tche $cxxtkescrt Astscican

eregigest, $ewwaeh AffscXeeeff$ geeeec"#itcy geesSigicn hesd S'rmgexoveses digeaxriaeeicalXy

is¥ geegeeeyRtegsc i9g9 eeeect eehe ge#XSscieaX ereefttscrnfi $gekscedzzeeci iny st$w-$lgeeeedi

$kgseee gesceegeSdieezaige ecse ge W &ee KXeeyk, ge4veedi khee way ffex iches eeetrtuSstascSeege

eeg einee stwacXeeeesc eseeeegy℃eftig goueesgrgew eegeci Scuaetin Atrifices"$ &ecg$sicn eec ekg

NN?T, azzct eekaee x$$"zapsciost #st See$ geeesceacige&ee±ost in tk}e &ceeivSeies o£
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sehes XAEA.

Xkig &igo paved itine way stex stQ$eey geaxeScipestcigst wixim oehere AffscSealt

geuntxigg in sehee st$Xd ost st"cte&x tcechststcegys &nd ico zaneeficlieionaXXy

$"pge#xee tche Zeptg-saughee gcaX ost decXesxing AgxSca ee n"cXe&x wesapen$

fueeec zeftes.

Ag $@zaigim A2xieeee rkg igine ffixgee Stctstca igo vesXuge℃xxiXy agivee uge ichee rtzaee2ggsc

wgeesgecestg #geeieege, tinee qgegeesinigegm caygeg$g eettijw ctcaee$ $ $eeeigge larhSgim ky eing

essffigmiicigzz Srt NWff lrezzm$ ies enasee ft gm"egXee$ge wseegeestge $iggeeee, to"ig whSch

esgegg geeeg$eg$ gezaeXeseesc wgitgegge$, geceeeseect st# *imee N?X?re geecge eexesimgeXee, ibl

ge"ch ca Skgeeag sstsguakci geexeeeecte igce igtaee NgeW tseestgegee iee tskge cteegeixscasyees See$

gezaec:l.gggsc w$kgegeza$s :kee wgezaZdi :l.waxyi$ajSeeg@:l.y teag Sn k℃eeeseebu geg eeinee Wsc#eetcy.

enee ewgewakdie gegeseimggegee esge esn kZeeegencaigivge, eeptXesc ifiigew kge XNgeecgeRescuSS igygeee

$eeffeegwaeescdi Aessceeeevaeeftixg kty stsstthscSzzag eehee geasca&ker stesviecee$ ees eegezagkeetsec

eexgekgega℃see steex ge$aecgfa"k gezzscgegesee$eg kstrk rkigwacaeeetsee eeheege wasteseesc XAgA

$"geee2rwSgeigee, Xst ekk$ ec&$g gegeky XAEA geggegeeegestgk ffxeewa NaxecXeeessc Wagkgegen

$eecaigee$ esinptua2di kree exXZgevtireect ges gesgeceerviesag scin& gexegeceess$ gzzci eees gewevesstig

gegeceXisteesteeixiaszz esff wtw&geewgege ixeeesinzzesZgggy, CkeeascXy, gewacin ast ewgeei#st eceseezzasig

geeescSeeza$Zy bece ex#st$idieesceeot.

ewinag esgmXy vSkbuXee geX℃eegegeeeee$vg Sg ecinee esct#rmgee-ygezascssaskffYg esgeeeigeee, gi7k:l.cein wesss

gltgew ixhee ewgeeeiceee ecineegegk boy $ewaeein AstsciecMe ge&suesZy igge dik$woftneeZ$ eegmet

ajesskxgey eekee gmwaewieeeexe,.eeeegeXasgeivas,.,skeeee,iceee,me,,,.seeangekgig&Xy tszzdi kkrgen deecgigeeet scas

k'krk Ngeew eege ee icYaskY gegege Nwaeskdetssc Weeagecext $igeskee.

de 7ststgesciguzgeeeeeeeX¥, eege ssewzaixin Astxrkexts was$ weeXk eew&scee, $waesh es $igeeeee eheeft

#&cee# einew geyeetsXceen asst ecgeltKrigmeSfig igk@ XAgA eegmdi igkes SnixeeynesiciegeeeX

ec#suwazawa:i.igy ggst :g.eeg cxeect:Ltsk.:L:i.ey gestG esi igines geee･#vfiecit:L:l.eeci giascesugeineett;eestee$gge gest

itc$ istveegetcewscy geff zzucX&Rge waesixeeySaX$ gstct Sstgeeakkestciestge,

$esvatch AtfseSe& tcheeseesafgeece ewgstesxeeci eege eehe geiscseixcesc GeefieexeeeX "g iches XAkA

ist F$gegewaeegey i99Z, gSx sucemigh$ tsgggseg iee$ eegecee$sXest eew khet NPrre e" suake

ltXX ehg capeseriptzistag seeeoyct$ ewg iche egescSchtuertk ge1eeste$ gv&akgektkee seee tche

XAEA.

CVine cnXy way in which ehe SntexnautenaX comuauniry c&n kes asBured o'f

$zach & $tate"es credSbility, i$ eo adopic a poZicy ose stzaXl
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erengp&xeneye Thigg S" tack, entziX$ eehae ehe XAEA ghe"Zdi inav$ fferee

aeesss ico ali paese scecoxci$ eff gag ftuc2$esrc activSetss and to eiX
iocatiesn$ geseevieugXy sftgaged rkst ptucXe&x aceeXviseiese eege igeekg eeg ige agsty

sskke@sc XeweeigigSesgm #tieegmig#ffgeees ky *gm@ xAstg.

Xm preeceeSce, eimee XAEA Sn$geeeceevrrg wegeee &kZg ice tuake zasg gst ehe

ffczxcwSstg ist eeheeier veeseiffgc&escR agxeegeciesec

vae g2X kSgkgeueieskX fizacZegg sueeigeescStsX asuveepteeseSess eemct ffXcw$ stonc ts

     geescScerk scst vagexeee ljim&ft X5 yeecaerg,e

- caXX esvkiX&tskee eeggwavaSggeagesckRg caftee ewge@sceeigSng ecereeeescrk$ eeff tsewigh

     eeftgeSeeinsueegeee gektsittcg, ggeeseeptigmlj g geeeseiewrk ewtf wncesce eeineefi XS y$&y$ siegxe

     ighee geSXgeee eestxSexkewaeegmig gekgstee, whesxee iginee gEV wag gescgeeszaeceede itzzct ee

     geeexei#eg ewst sueegeag eehtsR e yeeggees ggege ueimew $eewai-cceetcexegkeei esftsceeieckewadistee

     pXeszzee wkaseee &xeew gescgerkzacegieszz geigSXk eekkeege geXesecss

- st"ilcteeiggiXgegesteeinaggywaecZeeeescg$eeesseeceeitiggexgeag℃&vawaag3

- ffgeeeee eeeeexeegege bv tcste :Aeck eeas gmwsc$scee"ge geescsuger ffeeesiiieeSe$, stew

     ecewfiRs&rrseeeci igge eccewaR&ereckftk gegekdienusckageeer wa$ee es$ w&Zts &s ege gescivgeeeee

     *ftctuzsigueieeZ ecgewageesRrktw$, geSZskigaxy eeeegeeeSptos $S℃ee$ eestdi ccenRijpteegeigigestaX

     gerrueeeneegmeeg ff$ewiggegea$grs

nv stee&& eeewecewgess kge Sdiggseigigieeck kgy rkgeesivaesza&Xge ee$gegeeeSestceces wi℃ts igkoe

     geeessag eseeigeegesceegeee genceeegeegvaeeee, ewg wimesx k stuscloege k&di geXsceeeecty

     sey&st$steerrsceedi eege gegeSscrkeee istes"$igxy#

--
 ew&ee eseceeee$ss ixes igh& igees#gegesudiergelr ggzaesiiggggy cagepessstigeedi tsy ixhee ssixeeixee

     gegy&gieteegeee eece &wactiig igkets diSgewntswaeeXistes ge#oce$su ceg tchee enwa=ig$sc

     etevSeggeg

- geeescsuXge$Xgege eeee eeeskee tsge wnesgey envXeresnrfiexte$X asawageZ$ge stxeeth &fiy

     Xutcigeeion ks igkgy wrk$keeeess gegedi

- asugeervSs$gest gest tchg ds$tcsc"ceion eaf khes twe tcegt $haftg Ssu Cbes

     KaZahessci.
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XR xeezaxn, South AfxScg Snst$tcrk cn tke XAffA uaaineginSptgg

 Ca> Ro pcXieicai kiage

 (to) eoneeSnwaiicy osis eestd gegegstee$esionaXi$va tsy $ptsteegwakerciss $ge$ge&eeeeeseg, and

     igbee

 (ew) twgigeigesgeesitexes esff cgutstgrk@zaeeieeXigy ewff $ZZ geeeesgiigiRx@ igestge:an&igSgst

     eegeesge$sieescueeees eece eehes XAscA.

vest& X&geig scggguaaecewaeeptit ag g@ec gegeft-gescesXrkst&geaigiecst xge weeZ2 &g stgex

ecceturcesxecSesZ gnd gtwezasciixy xeecageestge.

ewbe$g cgefidiiixaeegeg weexag gwaXky eaeek bey koecscin geesseigagges eegedi igy gggeigeenbessc

xgg3 gegeuseke AffscXca w&gt givgst g seegxeptge tsixx gest hee$x℃inee ixy igin& xAgA g)-

gwtgft igkees pagew wes$ cige$geeeeci ist ighee xg6gge, aggeee wgexezdi wgge geiwagezy etsvsdieeet

Sftigee geewsseeeNwaectseeessc Wgeegeeesc$ $ixxee@g ggect Nwaglesiger Wgtsgegegees $iggeeesg. Xst ighgg

gmgezz-aes@esZ wgewldi eeff ighee ts9gC$ eegmdi 9esge, ingeweeRseenc, & eekoaerdi exeeixeeesecyge

geigendeky iginkig eest $ge-es$kXag# eeekaxggkceXct ecgewasteescfugge k4as ec#eeee agm℃g

@xi$eceegeeeeee wimkech geheevgge wage eetstw ankeseeegzaeeeckee$ gest eekeg eegeW &strk gk$

megegeseeSkkeeees :i.gege`¥:xzawreegeeeg stesc $kffeegwaeescdi$ eegegeZ:Lexkerkeeeeg eeveen Sff ggaxexk ee

ewgezastigscy $xeescesigeege tchee scgetsgzawts$eck ijgeigieest ktaggeexge kecexeeggXgst eece ekee asWW.

wsi.,@.,eesc.,ge@℃S,eeqsc$ eeg seezaagke AffxeSevesege sgezaxgyeey.iftscge,.vhee ,Nwre sge, .eimit,se aghgggee

$iecgaec"geeSeege e&zz gexegekaigiy genXy tee ev&sceccetmee koy a cgeee$eciewusg geeekStzieckX

digesrkssiewit eeee ktee stzakXy igeeaitggo&sceegee eesues eegeeest igtswdeyct$ "thtak@ XAgA. gge

seeeeezascst eekaee XAEA wnza$ig sceegegeeecse ixhee geeea$#gm&kXs wk$imeege eest tsinee exewmuft#scy

eeececeediXgmg igss igtsee NgeX, gce ecczaigueSbezascageg ege eegeagstn&ge$ eestct egegggeggeeeifgegeecYe

ffisccaXXy, wieh eeintw gebeSeeeiv$ gest ffzageixheeerlnag eeine cca"sg ewst newst-

gescceXidieexegeSeen, eeimg Sstkeerpteeixiecnegk ecgeraratageXigy $hge"Zdi igkke eeaxtw steic icce

Stegoegg axstesuap geceXSeeic$3 $igsceess$e$ eestes esixsc&istg ecst &ee axxgyeeeediy ctiststiectsZk

gescC¢e$$.

eessit waseeewgeg

$ozaeh AffgeSc&e$ gecXiey Szz kehss-ffuigureee wilX bee esisceeeeeesci ee#wcageci$

eeugegeewsc℃ithg eehe ge"eXee&tr stestin-gescceXi£eeratciesfi reegisuge kfies rkgvesXgegeistlj ehee

goeacetf"X "see$ of nwacXeweerr engergyp ige tche geezzegXig ost gZX ite$ goeeggeXee.
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$outh Aststce S$ SvapieTptenstmg experg p"Xie±e$ corcansnguvee$ wsth
@ecabXi$heci nueXe&x noR-epxoXtt$xation gutaekinee, which aX$o SticZzacies

diza&X u$s t:eehsteXcgSg$. A neew Aec en tchee Non･-pxoXitexeeeien cff Weevem$

ef Meesg P$$eexusctzSgest wes$ gegs$esci by ?ascligrnemt Sft X993 raakSscg itc

iiXesg&k ffgesc eesty $ewakeh Afxieptrt ecitcigagst eece asgige ist uany gexegxtsea

xeetseee$di eo kkeee eertgeeexwaeigion essi ighese wtwggeost$. $eueets Agxiea eslgg

igmljeestct$ igg aggrmegeeesccakee gzaXXy wSeh itc$ AgscSeaft rxeeiginio#uxg Xst ceeag$eeXstg

ee esaSsugigee cewgmeszaciwes seg khg $$tgbXishrnenic off $ tsrwFZ ffox Asiscgca.

ssguaicts Afxieee ines$ eeXeege tzeeeegeeeci eneceninger$hip asst eh$ Zastgg$sc

cscrmxaSeCetes $gect stgege izarkScegeeeci $ega w*kXizzgndvgege icdy Soist Sst ghe acigSv$eekigge

ewS ichg N"gX$geue $"gegeZieescee Gscczap. Ze ingcarme es tuezato$x gff sehee scggeeeSXee

Teechpteleegy Ccfiegecl Resgiene Spt tu993.

Ass k uakScesc gexgedixxeeex gff waxRftizamp $"ueeh Affifi¢ca wSZI eoxteifiue ege ge"xg"ee

ehe egesumegeeitai esstxiekwaezaig eff vaxemX"tue &ikeewS$e, einee statsxicaeSeza gf

stwackeesge gvaeZ wiXX ueeezagSst stosc age Xescg a$ ehies aceiviey i$ coeneneeeeeSgXky

ViabeXeee

ex#gee&ge$zcege

Wkg N?Me ateeinptzagh sseeveyeZy stkawed, anes pexhapg azaeedatesd by gXoinal

dieveeZcpeneestljss isc eehes pesge 24 ye&x$ $istce See cgsues inee stcxces, i$ $eSXi

the onZy utsteeeanecienal exe&ey which ha$ as Se$ main go&k the
XXuaieeeeeien enrta uXstenaece exadic&eion est nuzeXeax weRp"ng est igki$

PX&nece

sWh$icheex igkeSs eereeesty wSXX toe extencied ist Z995 Sn tts pre$esnic ffoxxit ex

rtoeee wee $ineigscgly hegee ehaee a way wiZi b$ stound, eveft ii Stc antaiS$

& x$dwafeing et thE NPT ex & compleeeXy new treaty, ee whieh ail

eoun℃℃tcg ec the woxZa will aceede, cff ensuxSng ehae n"cXeex enexgy
and technoZogy $hgiX ke used seieXy stoy the benetkt oS ali mankind

and xxoe £er iigs ctesttrlletSoste
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1. In{]roductioR

  North Korea warned on 31 January 1994 that if the
United States continued to demand comprehensive IAEA
inspections of its nuclear facilities, it could reverse its

decisioR to stay in the NPT.1

  The U.S. State Department commenting on North
Korean threat to withdraw from the Nuclear
Nonproliferation Treaty (NPT), reiterated on 31 January

that the United States will have to refer the Nomh
Korean nuclear issue to the United Nations if there is

no progress' in negotiatioRs between Pyongyartg and
the Intemational Atomic Energy Agency (IAEA).2

  A U.S. State Department spokesman noted that North
Korea stil1 has not agreed to al1 the inspections the

IAEA is asking for.

  'tlf this approach doesn't bring progress toward
resolving this issue," the spokesman said, "we'll have

no choice but to retum the matter to tihe U.N. Security

Councll."3

  Meanwhile, it was reported that South Korea and the

United States have agreed to refer the North Korean
nuclear issue to the U.N. Security Council if Pyongyang

and the IAEA fail to make any progress in their
Regotiations on inspections by Feb. 21, when the IAEA

is scheduled to hold a board of directors' meeting in

Vienna.4

  By the way, Foreign Minister Han Sung-joo on 2
February 1994 called on Korean diplomats to stop seeing

the'inter-Koreafi issue from a negative or confronta-

tional perspective.

   Han said South Koreans whe deal with inter-Korean

issues including Pyongyang's nuclear questioR should

understand these issues are not zerosum games.

  "We also gain wheR Nomh Korea gains something,"

                                : 1The Korea Herald February 2, 1994 l
 2 Ibid
 3 75t 7ZIid

   - 4 Ibid
   '
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he said.

  Han said Seoul's shortmterm goal in the issue is, of

course, securing transparency of North Korea's nuclear

program. But what's also important is to prevent the
situatioR from deteriorating, he said.

  "We should take into account our relations with North

Korea in general," Han said in a speech at the opening

session of the aimual confereRce of heads of Korean
diplomatic missions.

  But the minister said Nomb Korea would not gaiR
anything from its nuclear prograirg although some may

say it is 'successfully delaying negotiations with the

South and the United States and therefore has earned

time to develop nuclear weapons.

  "Time is on our side. North Korea cafmot win
anything by delaying the settiemeng" he said.5

  Sou{h Korea opposition Democratic Party leader Lee
Ki'taek said on 1 February tihat he is opposed to any

intemationai sanctions agaiRst Pyongyang to resolve the

North Korean nuclear issue.

  "I expect the nuclear problem on the Korean
PeniRsula to be settled in a peaceful way within this

-year," Lee said ift a news conference with the Seoul

Foreign Correspondents' Club held at the Press Center,

dowfitown Seou!.6

  Commenting oR the declaration by the Seoul and
Pyofigyang governments on denuclearization of the
peninsula in 1992, Lee said peaceful use of the nuclear

energy should not be hindered.7

                                                 {

  "For the same reason, I object to turning the
 declaration into an international treaty," Lee said.8

  Lee reaffirmed his position on his plan to meet witih

Nortih Korean President Kim Il-sung iR Pyongyang.

 5 7-}te Korea Heralg February 3,1994

 6wwT7ue Korea Herald February 1, 1994 i
 7 Ibjt {#td

 8 Ibjt {Ztd
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  "As soon as the special National Assembly sessioR
winds up in early March, I will file an application with

the government to visit North Korea," said Lee.

  "I will discuss with Kim Il-sung various pending
inter-Koreaii' i'ssues such as the easing of tensions on

the petmsula, resumptioR of talks, ecoRomic 'cooperatioR,

and reunion of separated families," he added.9

  Lee said a recent poll by the DP found 55 percent of

the people in favor of his plaimed visit to Pyongyang,

while just 22 percent responded negatively.

  The opposition leader also urged the administration to

show more independent attitude toward the negotiations

to solve the North Korean nuclear problem.10

  "The absence of Seoul negotiators in the talks to
setue the nuclear issue can be serious obstac!e to the

national unification" Lee said.
                 '
  "The govemment should break away from the
practice of depending too much on the United States,"
he said.11

  North Korea is reported to know how to process
plutonium, and has achieved considerable level in means

of warhead delivery, the last stage of nuclear weapoft

development. Nevertheless, they deny they have a
nuclear weapons project and are pursuing an ambiguous

policy in order to rriaximize the interests of the regime.

Through accepting nuclear inspection and then
withdrawing from the NPT, North Korea has indirectly

revealed its capacity iR nuclear development and at the

s3me time has achieved military, political and diplomatic

objectives, all the while denying any intention to make

nuclear weapoBs. In consequence, North Korea has made

possible bilateral talks with the U.S. tiirough a
diplomacy offensive of withdrawing from the NPT, and

has succeeded in producing joint statements on some

 9 (et}iaid

 10 Itg}lciid.

 Ii Ietzgdid.
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crucial points towards its own advantage.

  While Pyongyang is uslng a procedural strategy of
achieving nuclear armament through this policy of
dinbiguz'ty, the United States is making every possible
effort to block it from achieving its objective. Such
contrary po$hions of the concerned pardes is indeed a

deterioratiftg factor in their relationship. Yet North

Korea is gradually inducing the U.S. into an improved

relationship by taking advantage of the nuclear issue.

North Korea can now control the U.S. by accepting to a

limited degree the demands for.inspection, while
attainiag political, ecoRomic and security benefits from

the United States. ;
  After the heightened three weeks, North Korea finally

bows te deadline ofi the UN inspection of its nuclear
sites.

  Just days before a deadline that would have
heightened its confroRtation wmb the West North Korea
on 15 February reversed itseif and told the International

Atomic Energy Agency that it would permit a fu11
inspection of its suspected nuclear sites.

  The UIN agency said: "RepreseRtatives of the
Democratic People's Republic of Korea today informed

the International Atomic Energy Agency that DPRK
authorities accept the inspectien activities which have

been requested by the IAEA in the seven declared
nuclear facilities."

  North Korea sent a telegram informing the IAEA
secretariat that it would issue visas for members of the

IAEA inspection team after seeing the outcome of its

talks with the United States, held in New York on 22
February.

  North Korea and the United States may hold a
 workiRg-lpvel meeting in New York oR 22 February to

 discuss the schedule for outside inspection of
 Pyongyang's nuclear facilities and a third rouRd of
 high-level talks betweeR the two countries.

   It is reported that at this working-level meetiBg, the
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U.S. and Nerth Korea agrees to hold a third round of

high-level tall<s between the two couRtries. dnd also it

is reported･that both agrees to IAEA inspection teams'

entry to Pyongyang.

  South KoreaB President Kim Young-sam also said on
23 February that he had become "very sure that in the

end North Korea will accept the nuclear inspectioRs"
that the United States and its allies have demanded for

more than a' year.12

  Now I myself think that it is better for me
aiiaiyziRg order as follows: (1)History of North

Nuclear Issues (2)Prospects for ResolutioR of the

Korean Nuclear Issues B)Concluding Remarks.

 to fix

Korean
 North

12 T7ie Korea Herald February 25, 1994
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2. History of the North Korean Nuclear Issues

(1) Nomb Korea's signiRg of the IAEA fullscope
    safeguards agreement

  The two Koreas signed the Joint Declaration on;the

DeRuclearization of the Korean PeniRsula on 31
December 1991. This declaratioR established eight
principles for the denuclearization of the peninsula.

Both sides would be prohibited from testiRg,
mallufacturing, prodqcing, receiving, possessing, storing,

deploying, or using nuclear weapons. The declaratioR
also banned the operation of nuclear reprocessing aRd

enrichment facilities and confirmed that nuclear energy

would be used for peaceful purposes only. Immediately

after signiRg the agreement on 7 January 1992, South
Korea announced that 1992 Team Spirit annual military

exercises would not be conducted and simultaneously

North Korea promised to sign the IAEA safeguards
agreement and accept its iRspections.

  The North signed the IAEA fullscope safeguards
agreement on 30 January 1992, and ratified it on 9
Aprll. The IAEA carried out three ad hoc inspections

of North KoreaR nuclear facilities in May, July,iand
September of 1992. Pyongyang also signed a subsidiary

agreement with the IAEA on 10 July 1992. That North.
Korea agreed to the Denuclearization Declaration and

accepted the IAEA inspections signified a retreat from

previous rigid positions. The North originally wanted to

turn the Korean peniRsula into a nuclear-weapons-free

zone that would effectively bar transit of US aircraft

afid ships to or through South Korea. After joming tihe

NPT in December 1985, Pyongyang had not fulfilled its

obligation to sign within the 18 months and IAEA
agreemeRt and accept inspection of its Ruclear facilities.

These policy changes reflect its struggle to escape

economic and diplomatic difficulties. North Korea had

 wanted to normalize its relations with the US and Japan
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and get economic help from them, but to do so was
obliged to reduce tensions on the peninsula by resuming

dialogue wmb the South and removing international
suspicions over nuclear aedvities. The changes also
make it possible to presume that the reformers got the

upper hand over the hard-liners in the North KoreaR
bureaucracy.

  To verify denuclearization, the two Koreas will
inspect objects or sites chosen by the state conducting

the inspection, but agreed upon by both sides. A Joint
Nuclear Control Commission(JNCC) was established on

19 March 1992, to negotiate and implement these
reciprocal inspections. Undi 30 September 1992. the two

Koreas held eight plenary and five working-level JNCC

meetings. But the negohations were unsuccessful
becaMise the two sides disagreed en how to cheose
inspection objects and rnethods.13 Nevertheless, the two

Koreas did have inindepth discussions on the inspection

regulations and reached some consensus on the
verification of nuclear materials and facilities.14

                                                    '
(2) Resumption of tihe 1993 Team Spirit Joint Military
                                                ,  Exercises ･
  Even though North Korea accepted three ad hoc
inspectioRs, South Korea and the United States believed

that suspicions over the nuclear pregram had not been

fully cleared. Seoul and Washington decided to resume

the 1993 Team Spirit exercises unless meaningful
progress were achieved in the JNCC negotiations on
reciprocal inspectioRs. It seems that the South KoreaR

 ai}d US Bush adininistrations felt that further pres.sure

 i3 For more det]ai!s on North and South Korean positions on reciprocal
   nuclear inspections, see Seong W.Cheon, "Verifylng a Denuclearized
   Korean Peninsula: Current Negotiatii)g Agenda" in Steven Matalja and j.
   Marshal1 Beier (eds.), Maltilaterut Verijication cmd 1-)Fie Post-Guif

   Envirorunent: Learriing From the UAiSCOM Iimerience (Toronto: York
   University, 1992),pp.173-86.

 I4 Hankook Itbo, Septernher 20 1992.
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oit Nortih Korea would be effective. According to Selig

Harrison, since the first DPRK-US high-level meetmg

in New York on 22 January 1992, Seoul and
WashiRgton abandoned the carrot-and-stick policy,
"refusing tb engage iR further high-level dialogue or to ･

discuss at any level what the size and content ef the
carrot would be."i5
  In response, rather tiian yielding to prelssure North

Korea strongly criticized the resumption of the Team

Spirit exercises and stopped al1 North-South Korean
dialogues except the JNCC. Pyongyang rejected tihe
establishment of a hot-lme between the two Korean
military authorities and revoked scheduled meetings of

four Joint CommssioRs including the Joint Military
Commission.

  At the subsequent JNCC meetings, North Korea
condnued to demaRd the cancellation of the Team Spirit

exercises. Five' plenary and three working level JNCC
meetings were held from 14 October 1992 to 25 January

1993. Pyongyang argued that it weuld negotiate
inspection regulations on condition that the Team Spirit

exercises would stop, and thus Ro pregress was
achieved at al1. 0n 26 January 1993, Seoul'  and
Washington issued an official announcement that the

1993 Team Spirit exercises would be carried out as
planned. North Korea reacted .by declaring it would

close all the North-South communication chaimels
including the JNCC.

  In spite of increasiRg teRsiens between the two
Koreas, however, IAEA inspections of North Korean
Ruclear facilities continued. Three more ad hoc
 inspectiofts were carried out in November and December

 i5 He fmher stated that "this approach has been completely insenskive
    to the internal clebate iR Pyongyang aRd has pregressive!y undermined
    the position of the reform elements." Selig Harrison, "Korea at the
    Crossroads: Absorption, Confederat}oR or Chaos?" paper presented at an

    intemational conference held by Seoul Siu'nmun, in Seoul, April 9-10

    1993.
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of 1992 and Febirutary of 1993.

  (3) IAEA resolution demanding special inspection ever

     the Nomh Korea

            '
  At the mitial report to the IAEA, North Korea
declared that it extracted 90g pf plutonium iR March
i990. The IAEA is suspicious of the truthfulness of the

North's report and is sure that Pyongyang extracted at

least lzl8g of plutonium on three occasions
1989,1990,1991).16 In order to clarify this point the IAEA

requested inspection of two undeclared facilities. Nomb

Korea rejected the demand and a controversy came
about over the special inspection.

  The IAEA concluded that tihere existed "significant

inconsistencies" between what Pyongyang reported to
the IAEA and what the IAEA has found. In order to
resolve them the IAEA demanded special inspection ef
the two undeclared sites believed to be nuclear waste

sites. North Korea argued that they are military sites

and thus not subject to the iRspections. Pyongyang alse

wamed that it would take "self-defenslve measures" if

further improper actions were taken against it The
IAEA took serious note of the significant incoRsistencies

and adopted resolution 2636 oit 25 February 1993. It

called upon the DPRK to cooperate fully and accept the

special inspection within a month. North Korea argued

that the request ef special iRspection inft'iRged on its

sovereignty and the IAEA had lost its fairness, that it

would not accept the demand and Would take
seif-defeRsive measures to protect its sovereignty.

  Pyongyang refused to accept the special inspection

saying that･ the IAEA has no right te use intelligence

provided by a third country, and that military facilities

 not related with nuclear activities should not be

 16 Kim Hyeh-won, `'P'yong agrees on IAEA examiRation of N"satnples,"
   Korea Herald, March 6 1993.
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inspection objects. The North Korean argumeng
however, is not justified.

  Firstly, there is no provision either in the NPT or in

the IAEA fullscope safeguards agreement that prohibits

the use of information provided by a third country. The

IAEA with its lack of independent monitoring
capabilities fiRds it essential to have nuclear-related

information. For example, Hans Blix, the'director
general of the IAEA. said that intelligence from;the

member countries including the United States had been
crttical to find secret nuclear facilities in Iraq, and

emphasized the importance of information.i7

  SecoRdly, it is. not correct to say that the IAEA-has

Ro right to conduct inspections of military facilities not

related with nuclear activities. Again, there is no
provision either in the NPT or in the IAEA fu11scope
safeguards agreement that excludes military facilibies

from inspectioR objects. Facilities where nuclear material

does Rot always exist can be inspected.18

  With the IAEA adoption of the special inspection
resolution, tension has greatly iRcreased on tihe Korean

petmsula. ORe day before .the Team Spirit field
maneuver began on 9 March 1993 North Korea
proclaimed a state of semi-war.19 Subsequentiy, on 10

March 1993, North Korean Mmister.of Foreign Affairs

sent an official report to the IAEA and refused its

special inspection request. i

(4) North Korea's decision to withqraw from the NPT

Criticizing the Team Spirit military exercises and the

IAEA's enforcing special inspection, the DPRK

 17 Anns Cbntrol Tbday, Vol. 21, No.9(November 1991), pp.3-6.

 18 George Bunn, "Dces the Non-Proliferation Treaty(NPT) require its
   non-nuclear weapon members to permit inspection by the International
   Atomic Energy Agency(IAEA) of nuclear activities that have not been
   reported tD the IAEA?" aSAC Working Paper (Stariford: Center for
   InterRatiofial Security aAd Arms Control, Stanford Universky, May
    1992), p.12.

 19 Pyongyaiig lifted the seini'war state on March 24 1993.
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government announced that it would withdraw from the

NPT to protect the supreme interests of its country.

North Korea also argued that it would counter any
collective offensive and pressure expected from t]he UN

Security Council.20

  Although 'the decision to withdraw from the NPT was

a surprise to international society, Pyongyang made it

clear that it would not preclude the possibility of
Regotiatien. In the withdrawal announcement North
Korea stated 'that it would not change its attitudes until

the American nuclear threat ceased and the IAEA
restored its impartiality. IB addition, almost every
statement issued by the North Korean authorities since

the withdrawal aimouRcement have emphasized settling

the problem through bargaining with the United States.

The North Koreai} ambassador in Geneva and deputy
ambassador in the United Nations, for example, have
listed the followiRg conditions as quid pro quo for
returning to the NPT: (1) termination of the Team Spirit

exercises, (2) inspection of the US military bases in

South Korea (3) removal of the nuclear threat against

North Korea, Q) no US nuclear umbrella over South
Korea (bl respect'for Nerth Korean socialism (6)
restoration of IAEA impartiality and Reutrality.21

  On the other hand, the .IAEA repeatedly called for

Nprth Korea to accept the special inspections, and the

North rejected the demand. Pyongyang further argued
that it would take "strong self-defensive measures" if

North Korea's nuclear problem were presented to tihe

UN Security Council and pressure continued from
 there.22

 20 Press conference of the First Deputy Minister of Foreign Affairs, Choson

   Central News Agency(Pyongyaiig: March 12 1993).

 21 Seg);e II'Trnes, March 16 1993i Mainici?i Slu'rnbun, March 17, April 21 1993.

 22 A statement issued by the sl)okesman of the Minisixy of Forelgn Affalrs,

  Rodorig Sliirunun, Mai-ch 29 1993.
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(5) The UN Security Council resolution

On April 1, 1993, the Board of Governors of the IAEA
accused tihe DPRK of non-compll,ance and submitted the

North Korean nuclear problem to the U[N Security
Council. In response North Korea blamed the IAEA for

attempting to liquidate her socialism and declared it
"Tould take "effective aRd strong self-defensive"

measures.23 EveR having called for UN involvement and

in spite of Pyongyang's vehement criticism, the IAEA

made clear its willingness to hold consultations with

Pyongyang.24

  At the United Nations, extensive consultations and

negotiations were held to find an optimal solution to

settie the preblem peacefully, and oR 12 May 1993 the
Security Council adopted resolution 825. It (1)calls upon

the DPRK to reconsider the announcement that it would

withdraw from the NPT, (2)calls upon Pyongyang to
respect its nQnproliferation ebligatioRs and tD comply

witih the IAEA safeguards agreemeng B)requests the
dire.ctor geReral of the IAEA to continue to consult witih

North Korea (4)urges all member states to encourage
the North to respond positively to the resolution, and (O

decides to consider further Sec'u'rity Council actieR as

necessary.

(6) Pyongyang-WashingtoR bilateral talks

  After the Security CouRcil adopted that first
resolution, dialogue was activated among the concerned

parties. In particular, just as North Korea had long been

 seeking, governmeRtmlevel talks were realized with the

 United States. A series of bilateral meetings were held

 in two coRsecutive rounds from Jufte to July 1993.

   At the first round, in New York on 2-11 June 1993,

 23 Press confereRce of the North I<orean ambassador to Vienna Joong-ang

   Daily News, April 2 1993.
 24 Press conference of Har}s Blix, loongTang Dail), News, April 2 1993.
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the DPRK government decided to suspend as long as it
considers necessary the effectuation of its withdrawal
from the NPT. And both sides agreed on the folloWing

prtnciples:(1)assurances against the threat and use of

force iRcluding nuclear weapons,(2)impartial application of

fullscope safeguards,<3)mutual respect for each other's

sovereignty,(4)nonininterference in each ether's internal

affairs,(5)support fer the peaceful reunification of Korea.

  They also expressed their support for the Joint
Declaration on the Denuclearization of the Korean
Petmsula There were divergent assessments.between
Washington and Seoul on the result ef the first round

of the talks. US President Clinton praised Nor{ih Korea's

decision not to leave the NPT and stated that the talks

were the first and important ･step to resolve Nomb
Korean nuclear problem.25 On the other hand, South
Korean President Kim Young-sam repeatedly indicated

that the US should make no ftather concessions to
North Korea.26

  'Ilhe second round of the bilateral meetings was held
at Geneva on 14-19 July 1993. Despite hawkish remhrks

Qn the part of President Clinton,27 tihe two sides also

produced some meaningful results. At the meetings,
both sides agreed that full and impartial application of

IAEA safeguards is essential to accomplish a strong
international nuclear nonproliferation regime. They also

reaffirmed the importance of the implementation of the

North-South Denuclearization Declaration. Nonh Kerea

promised to begin consultations with tihe IAEA on
safe'guards issues and to resume North-Souti! talks on

bilateral ,issues including the nuclear ofie. The United

 States specifically reaffirmed its commitment to the

25 loong-ang Daily News, June l2 1993.

26 Hctn"kyorelz ShinmurL June 26 1993; a?oson Itbo, July 3 1993.

27 During his visit to the Demilitarized Zone Rear the border between North

  and South Kore& he warned the Nortii Koreans that if they ever use
  nuclear vLreapons, "it would be the end of their country as they know

  it" Ruth IVfarcus, "Clinton to Nonh Korea: Forget the Bofnb,"
  fntermotioual Herald Tn'bune, July 12 1993.
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principle of assurances against the threat afid use of

force including nuclear weapons. Washington also made

clear its intention to support the conversion of the
Nortih KoreaR nuclear reactors from the current graphite

moderated to light water moderated reactors(LWRs).
The two sides agreed to meet again iB the next two
months. Unlike the first round of the talks Seoul and
                                        '
Washington agreed that the second round .made some
importafit pregress towards resolving the issue.

3. Prospects for Resolution of the Nomb Korean Nuclear

  Issues

(1) DPRK-US talks i
  In the midst of mixed assessment of the U.S. policy
circles over the Nomh's nuclear capability, the earliest

worst case scenarios positing a highly sophisticated,

extensive, and advanced nuclear weapons program have

been replaced by a more factual assessmeRt28 Most
observers expect that ongoing IAEA inspections wM
make it extreMely difficult for the DPRK to use its

Yongbyon facilities for illicit reprocessing of･ plutonium

on a significant scale, or for other purposes related to

nuclear weapoRs development.

  This does nog however, "solve" Nortih Korea's nuclear

problem or remove the Reed for a separate, bilateral

nuclear inspection regime between South and North.
The U.S. sinrongly supports the ROK governmeRt's
position that two Koreas must adopt a credible and
 effective inspection regime, allowing inspections, at short

 notice, of any site (so-called no saRctuary) to which

 28 U.S. serious concern was raised by Bill Gates, CIA Director's testirznony

   before the U.S. House of Representatives, Am}ed Services Committee ofi

   March 27, 1992 which presented "Pyongyang is close, perhaps very ciose

   to haviag a nuclear weapon capability." But in the process of the
   North's acceptance of the series of the IAEA's ad hoc inspections, such

   urgeftcy seemed to be faded until recentiy when the IAEA's 6th round of

   lnspection in jafiuary 1993.
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suspicioRs are attached.

  Pyongyang has nied in making efforts to shift world
attenbon away from the nuclear issue, but finally faced

the challenge of no excuse in February 1993 when it
denied the access of the IAEA inspection to two
undeclared sites, which are presumably containing
nuclear waste. In additioR, the IAEA's disclosure ef the

inspectien results of some discrepancl'es between the

North's reports of nuclear materiais and the IAEA's
findings heightened the international suspicion. In a
scheduled meedng ef the IAEA in February 1993, the
IAEA strongly requeSted the North to accept the special

inspections on two ur}reported sites and is waiting for

the North's respoRse before March 25.29

  Even though North Korea's nuclear issue is now at

the interRationai community which seeks a strong
determination to regulate proliferation of mass-
destmctive weapoRs, the issue is intrinsically the one of

the Korean Triangle--two Koreas and the United
States.30 That is why North Korea is clamg that the

IAEA is manipulated by the U.S. couming upoR the
U.S. intelligence reports on the North's nuclear

program.31

  North Korea has recendy been demonstrating its
eagerness te normalize its diplomatic relations withi the

U.S. and tended to believe that it has taken necessary

steps to satisfy the U.S. demands including the
improvement of inter-Korean dialogue, accepting the

 29 North Korea did not respend favorably before March 31, 1993, an extended

  deadline for the North's reply to the IAEA regarding acceptance of
   special inspection by the IAEA.

 30 Sung-Joo Haq "The Korean Triangle: the United States and the Two
   Koreas," in Chong-Sik Lee axd Se-Hee Yoo(eds.), IVbrth Korea in
   Transition (Berkeley, CA:Center for I<orean Stuclies, Institute of East
   Asian Studies, URIversity of California at Berkeley, 1991), pp.43-53.

 31 Just after North Korea`s announcement te withdraw from the NPT, several

   state[nents by North Kerean high-ranking officials including Ambassador

   to Beijing Chu, Depyty Foreign Minls"er Kang have justifie(i their
   declsion by crlticizing the U.S. which manipulates the IAEA to impose
   uniair inspections over the Nerth.
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IAEA inspectioBs, aRd return of the Korean War
remains. After rounds of efforts with friendly gesture,

but with no substantive outcome, the North became
realized that the new Clinton administration in the U.S.

woRr t be fiexible in its policy of noR"proliferation and

even tougher in solution of the Northrs nuclear weapons

problem.

  Despite the rhetoric of North･..Korean statGments, the

defensiveness of their position and the precariousness of

their situation are all too evident. North Korea is
currefttiy grappling with several sets. of conflicting

goals: to guarantee its separate status while
championing reunification; to severely criticize the ROK

regime as an imperialist puppet while seeking to engage

the Soutih in economic enterprises in the North and
mutual security assurances; to deai with its hostility

toward Japan while seeking Japan's economic help; to

use the United States as a whipping boy while urging

improved U.S.-DPRK relatioRs; to maintain serviceable

ties with Moscow and even better relations with Beijing

while smarting from those goveraments' movement
toward Seoul; to plan for outside economic involvement

in North Korea from all tihese sources while containing

the impact of that involvement on the DPRK political

and economic system; and to maintain a high level of
military expenditure wheR the rest of the economy cries

out for attentioR.32

  Whatever the nature and dimensions of debate within

the power structure of the DPRK over the desirability

of various courses, the DPRK leadership recognizes its

problems and hopefu11y has the capability to take at

least some difficult decisions, even if within the
constraint of preserving the core domestic system This

has been aAd sti11 is an important factor in the growing

 inter-Kereaii dialogue and the North's relatioRs with the

 32 Alan D.Romberg, "North Korea: Aii American Approach," a paper prepared

   for Center for Strategic aRd lnternational Studies Project oR
   "ImplicatioRs of Koreaii Peninsula Developrnents for U.S.-Japan
   Relations," January 1993, Seoul, p.5.
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United States and Japan.33

(2) DPRK-ROK talks

  During the second round of the DPRK-US
negotiations in Geneva, North Korea promised it would

resume dialogue with South Korea. SiRce Washington
made progress iit the secend negetiation track a
precondition for its own future talks with Pyongyang,

Seoul-Pyongyang talks will resume in parallel with
Pyongyang-IAEA talks.

  The ROK Foreign Ministry stated that the second
round of DPRK-US talks was important progress for
the resolution of the North Korean nuclear problem.34

The Foreign Mmistry also noted that the North's
recognition of the need for a non-proliferation regime

and the importance of the Denuclearization Declaration

as well as its willingness to begin consultations with

the IAEA and Soutih Korea are all on the right path to

solve the current dilemma.

  Since the North Korean NPT withdrawal
announcement the two Koreas have attempted to meet
and resolve the pending issues. On May 20, 1993, Seoul

proposed that talks ofi the nuclear and other bilateral

issues tal<e place between the members of delegatioR of

the inter-Koreaii High-Level Talks. North Korea, in

response, came up with a counterproposal offering three

stages of inter-Korean contacts:(1)working level contacts

at the depnty minister level,(2)exchange of presidential

en]issanes to each side's capital,(3)an inter-Korean
summit. South Korea accepted part of the North Korean

proposal and offered to have a working-level meeting to

discuss the nuclear aitd special-envoy issues together.

North Korea insisted that at the workinginlevel meeting,

oniy the presidential emissary issue should be discussed

33 See Jeong Woo Kil, "Changes iR U.S.-North Korean Relatiofis," in Seoul

  and I･Slashington: New Govenunents, New Leadership and New Objectives
  (Seoul: Tlie Korean Council of Ai"ea Studies, 1993), pp.158--159.

34 Han-k>,oreh Slu'iunun, Jul), 21 19Sta
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and the nuclear issue could be an ageRdum for special
envoys. IR spite of subsequent offers and counter-offers,

the twe sides' positions were not Rarrowed. On June 26,

1993, Pyongyang unilaterally withdrew its proposal to

exchai}ge special envoys and the bilateral contacts
stopped.

  Since the first round of the DPRK-US talks, tihe ROK

government's position on the North Korean nuclear
problem was: (1)if Nerth Korea accepts the inspection of
the two undecia;ed sites, a breaktihrough for the Ruclear

issue wlll be achieved and businessmen will be allowed

to visit North.Korea (2) if the North-South reciprocal

inspection regulations are agreed, bilateral ecoRomic

exchanges can proceed fuliy.35 After the DPRK-US
meetings in GeReva the ROK government seems to be
cautious but willing te promote active dialogue with

Pyongyang. For example, Deputy Prime Minister of
Ui}ificatioR Han Wan-Sang remarked that;the
govemment puts a high value on the results of the
GeReva DPRK-US negotiations by praising Nomb
Korea's staying with the NPT and her reconftmation of

the importance of implementing the Denuclearization
Declaration.36 Based en such judgments, he added, South

Korea would try to resume bilateral talks sooR. At the

momeng the Seoul govemment stands by the principle

that improving bllateral reiations and economic
exchanges and cooperation should be preceded by the
resolution of the nuclear issue. South Korea would want

to resume the Joint Nuclear Control Commission(JNCC)

and resolve tihe nuclear issue at the JNCC.

  ']lhe format of the future DPRK-ROK talks would
depeRd on whether the Nortih Korean suggestion to
exchai}ge special envoys is realized. Noting that Kang

 Sok-Ju, the North Korean chief delegate of tihe
DPRK-US talks, reemphasized that the exchange of
 presideRtial emissaries for the inter-Korean summt

 35 Choson Ilbo, June 23 1993.

 36 Han-kyoreh Siu'runuri, July 22 1993.

                          18



should be held aRd the nuclear issue could be discussed

during the exchaRge,37 PyoRgyang is expected to ask
Seoul formally for such an exchange. The South Korean

positioR is yet to be decided but there seems to be
more flexibility on the issue than before.38 Even if
presidential emissaries are exchanged, oniy guidelines or

some framework for inspection provisions can probably
be agreed. Therefore, follow-on negotiations on detailed

inspection regulations should be held regardless of the

realization of the exchange of special envoys.

  It is not clear whether the Nonh has decided to
accept the inspectioR of the two undeclared sites. It is

presumed that inteRsive debates are going oR in the
North Korean bttreaucracy. There is a good chance that

Pyongyang will accept a modified version of the special

inspection of the sites given that it receives reasonable

benefits from Washington and Seoul including its own

inspection of US military bases. The US and South

Korea are willing to provide some' concrete
compeRsatioRs for the Nomb if the two sites are
inspected regardless of the name and type of the
inspection. The IAEA wants its reputatioR not te be
damaged by failing to be able to exercise ibs special

inspection right At the same tirne, the IAEA has
showR fiexibility to an extent that it would not stick to

the name of the special inspection so long as it is

allowed access to the two sites. Based oR these
positions, as mentioned earlier, the IAEA and Northiand

South Korea are likely to work out compromises to
allow North Korea to save face.

  Under the circumstaf}ces, an optimal solution might be

37 Kang's remai-ks during his press conference after the second round of the

  DPRK-US meetings. The Choson Central News Agency (PyeRgyang:
  July 20 1993).

38 For example, the Deputy Prime Minister of UnificatioR state(l that the

  format ef the bilateral negotation is a secondary issue although he
  viewed that the timi'Itg for an exchai)ge ef special eRvoys is net ripe.

  Hankook Ilbo, July 23 1993.
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found by associating the IAEA inspectiofi with the
North-South reciprocal inspection. To give a face saviRg

solution to the North, who will be embarrassed by the
discovery of fiuclear materials at the supposed military

facilities, it is likely that the IAEA inspectiofl aRd the

reciprocal inspection ef the two undeclared sites and the

two US bases in South Korea will be conducted
simultaneously.39 In this case, the IAEA's determination

to exercise its special inspectioR right will not be
undermined..Ofl.the otiher hand, North Korea could
argue that it had only allowed the IAEA officials for a

visit40 and could give maximunl publicity to her own

inspection of US bases, which it has been long
wanted.41

 According to Seong W. Cheon, there would be six
possible inspection formats as follows:

In the case of the IAEA inspectiop, IAEA could inspect

the two sites and the US bases tegether (option A) or

inspect the two sites only (optiofl B). As for the
reciprocal inspection, there are 3. options: the South

inspects the two sites and the North dees the two US

bases (option C); only the North inspects tihe two US

bases (option D); and no reciprocal inspection occurs at

ali (option E). Combining these two sets of optioRs

39 After meeting Choi U-"n, the chairman of the northern side of the JNoc,

 in November 1992, Peter Hayes revealed that North Korea determined they

 would liftu't their inspections to perhaps one or two designated sites in
 the South. Peter Hays, Nuclear Inspections in Iforea: Ro(rgh IVaters Ahead2

 (Berkeley, CA: Nautllus Pacific Research, November 1992), p. 4.
 Previously, the North had insisted on slmultaiieous inspection of al1 US

 bases in South Korea. Although this issue was not discussed in depth
 between the two Koreas due to the controversy stirroundiiig the 1993 Team

 Spirit military exercises, there is no sign that the North alterecl their

 position. Considering that twe undeclared sites are in dispute, two US
 bases are likely to be the objects of the first reclprocal iRspection.

40 Choi U-jin distinguished on November 13 1992, the IAEA "officials'
 visits" from the IAEA "inspectors` inspection" Choi stated that the
 North had permitted visits to some of undeclared sites in order to
 extend a spirit of c(x)peration to the IAEA. Peter Hayes, Nuclear
 Inspections in Korea: Rough TVdters itYzead2 p.3.

41 See Seong W.Cheon, "Noi-th Korea's Nuclear Problem: CurreRt State aRd
  Future Prospects," 1]-7te Korean Joumal of Ndtional Unijication, Vel.2, 1993,

  pp.96 '- 99.
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makes six.42

Six Possible Inspection Formats

Format NorthKorea SouthKorea IAEA

1.(AandC) o o A
2.(AandD) o X A
3.(AandE) X X A
4.(BandC)' o o oi
5.(BandD) o x o
6.(BandE)' X X o

 Format 1: (A and C)-1)Fie IAEA inspects the two
undeclared sites and US military bczses and reciprocal

inspections are peiformed on the scune objects. The

two Koreas would welcome format 1 (O), but the IAEA

would not be enthusiastic (A) because the two US
bases are obviously not related xxritih nuclear activities.43

A modified version of format 1 would let the IAEA
inspectors participate in reciprocal inspections.

  Format 2: (A and D)-The IAEA verijies the tLoo
undeclared sites and the US bczses and only No7th
Korea is allowed to inspect tow US bases. The North

would 1ike format 2 but the South would reject it
because reciprocal inspections would not be realized.

The IAEA would hold the safne positioR as in format 1.

  Format 3: (A and E)--Qnly IAEA inspection of the

42 Ibid., p.10e.

43 Tlie IAEA inspection of US bases was suggested by Leonard Spector of

  the Carnegie Endowment Choson Itbo, March 18 1993. The IAEA would
  mot take to the idea however, in consideration of these two poiRts:it is
  against the IAEA's long tradition Rot to inspect purely mi!itary bases, and

  IAEA inspection of the US.bases could set a bad precedent fer other
  regions. For example, countries in the Middle East mlght refuse inspections

  uftdi the IAEA were to inspect military bases in Israel, which is believecl

  to possess nuclear weapons.
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tu)o sites and two US bases. PyoRgyai)g would reject
format 3 siRce it wants to inspect US bases, and Seoul

would not accept it either for the same reason as in
format 2. The IAEA would tal<e the same position as in

format 1.

  Format 4: (B and C) {l'he two tvzdecZa7-ed sites and

two US bases ai-e inspected through i-ectproonl
inspections and the IAEA would inspect only the two
sites at Yongbyon The tNATo Koreas would welcome
format 4 and the'IAEA would 1ike it as well.

  Format 5: (B and D) .T7ze IAEA inspects the two
andeclared sites and North Korea verijies ttoo US
bczses. The North would like format 5 but the South
would reject it because reciprocal iRspections would not

be realized. The IAEA would take the same position as

in format 4.

  Format 6: (B and E) whly the IAEA inspects the
two sites at Ybngbyore As in format 3, Pyongyang and

Seoul would reject format 6 but the IAEA has no
reason to refuse it

  Among the six possible inspection formabs, format 4

is most 1ikely to be realized since all three patties

would be satisfied. If the IAEA inspection･ of the two

undeclared sites at YongbyoR and the first reciprocal

inspection are coRducted, it is thus highly probable that

the IAEA will inspect the two undeclared sites while

South and North Korea through reciprocal inspections,

verify the two sites and two US bases, respectively.44

4. Concluding Remarks

  In principle, Pyongyang would 1ike not only an
upgraded dialogue but the establishment of full
diplomatic relations with the United States. It would like

4zl North-South reciproca! inspections may not be as lntensive as those by

  the IAEA, which allow inspectors to enter bui!diRgs afid take samples.

  Untll a certalfi ievel of confidence is developed between Seoul' and
  Pyongyang, reciprocal iRspect'ions would perrrtit mere visits of sites but

  not allow any buildings to be entered.
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the U.S. to be neuti-al as betweeR North and South
Korea, not sidiRg with South Korea in every dispute. It

would 1ike the U.S. not to block other nations and
international iRstitutions, especially ecenomic ones, from

gettiRg involved iR its trade and investment activities.

The North would like the United States to withdraw its

forces from the South and to take other .military steps

including suspeftsioR of the Team Spihit exercise to
reduce pressure on the North. Pyongyang claims that all

outstanding issues with Washington can be resolved
through face-to-face tall<s. But while North Korea
presses for such talks in a variety of ways, at this

point its greatest concem seems tp be not that the
United States should go along witih an easing of ibs

terms, but rather to prevent the U.S. from actually
tougheniRg its position.45

  The United States is willing to improve relations with

the DPRK, but oniy en a basis that serves its breader

aims o" the peninsulq in the region and globally. From

Washingtoft's perspective, the most basic requirement is

to undergird peace and stability in North-South Korean

relations and to gain meaningful assurances regarding

long-term security and prosperity for South Korea. U.S.

position would not allow the American "neutrality'f

between North and South Korea or compromising on
the U.S. security guaraiitee to Seoul.

  Whether the U.S.-DPRK relations develops iRto
establishment of full diplomatic relatioRs will depend

first and foremost on inter-Korean developmeRts.

Current issues of the U.S. concem--nuclear
non-proliferation, control of missile exports, and
antihterrorism--still have relevance not simply to the

Korean Peninsula but to broader American concerns as

well. As a resulg not oniy the Korea-policy community

but a 1arger set of Washington actors will need to be

 45 Alan D.Romberg, "North Korea: An American Appreach," a paper prepared

   for CeRter for Strateglc aRd Internatienal Stucties Project on
   "ImplicatieRs of Korean Peninsula Developments for U.S.-Japan
   Relations," J[muaty 1993, Seoul, pp.15-l6.
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satisfied in order for the U.S. government to forge the

Becessary cQnsensus to move aliead in its relations vsTith

the DPRK.
  Regardless of the change iR North Korean approaches
to the United States, it is generally believed that;the

U.S. is not going to move toward more normal relations

in the absence of an engoing, .effective North-South
inspection regime alongside a continuing pattern of full

North Korean cooperation with the IAEA. Even if the
nuclear issue is resolved, however, and highlevel
dialogue proceeds, the problems to be addressed in the

course of that dialogue will Rot be easy.
Coinmunications with the North KoreaAs are by no
means easy for the U.S.. The problem of speaking
across significant cultural barriers is magnified by the

eccentric ideology of the Kim Il Sung regime and its

relative unsophistication vis-a-vis the ways of the
oubside world.46

  If Pyongyang wants to centinue pushing for direct
talks with the U.S., the North Korean leadership should

understand tihat the result may be merely to harden
U.S. attitudes if they only reiterate previous positions, if

they seem to be seeking to go areund Seoul's back, or

if they lie about North Korean policies and actions (i.e.

on nuclear issues or missiles)m-that is what the US.

should take into coRsideration iR making its policy

toward the DPRK.
  Given complexity of the so-called "the Korean
Triangle"--Che United States and the two Kereas,
however, it should be understood that No'rth Korea
alone cannot untie the triangular knot without help from

Washington aRd Seoul. There is no doubt that such
help can and should be prompted by a signal of serious

change of the North Korean attitude.

 46 Daniel Rlissel, "US.--North I<orean Relatlons," in "C.qlTat(-tmls.sq.gs-wwiii

   K2rgq-n=-CZLS--mR.e(atio.gisLl<qr.ealz=Ayz?gii.op.n Dia.-(Q.gye. (Seoul: Tlie Institute

   for Far Eastern Studies, 1993), p.50.
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  Aiiyway, tlae "package solutioR" to tlie nucleai- dispute
                                              (proposed by Pyongyang on Nov. 11, 1993 envisages
North Korean concessions cn U.S. nuclear inspection
demands synchronized with U.S. diplomatic recognition,

together with the.removal of restrictioRs on trade and

investment and help in obtaining multilateral credits
similar to the role being played by the United States in

thecaseofM{raiite.' '
  Diplomatic.recognition is the top priority because the

North fears that the United States wanbs to promote its

collapse and absorption by South Koreq repeating the
German unification model: In the North's perspective,

the normalization of political and economic relations

would signify'U.S. readiness to coexist Equally
importanL economic help would compeRsate for the
crippling loss of the economic subsidies provided during

the Cold War by Russia aRd China.

  The North is also seeking a U.S. pledge not to use or

deploy nuciear weapons in Korea, through a bilateral

agreement with North Korea or a multilateral accord

involviRg Russia China North and South Korea and
Japan.

  In an effort to conviRce Washington that it has no
intentioR of 'developing Ruclear weapons, Pyongyang has
asked for help in shifting from its graiphite-based

Ruclear reactors to light-water reactors, which are less

easily adaPted to a weapons program.47 This would
involve aR estimated $2 billion in credits over 10 years

to be shared by the United States, Japan, Soutih Korea

 and multilateral agencies.

  Pyongyang, for its parg has signaled that it is

 prepared to retum to full membership in the
 Nonproliferation Treaty and tD open up its declared

 nuclear facilities to unimpeded, regular International

 Atomic Energy Agency iRspections. This would iRclude

 47 Woo ChuRg," North Korea's Nuclear Weapons Developinent Program
   Emerges as Tlrrr-eat to Global Village," EAST ASfAN REVIEIJV,
    Vol.V.No.3(Aut,umfl1993), pp.119-l20.
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full access to the key five-megawatt reactor and
reprocessmg plant at Yongbyon.

  A compromise formula to permit inspection of two
suspectedwaste dumps appears increasingly likely,
provided these are not designated as "speciai
iBspections," thus setting a precedent for inspection of

other updeclared nuclear facilities. The North Korean

armed forces fear that random access to military bases

through "special inspections" could be used for
espionage purposes by U.S. and South Korean
intelligeRce agefits working under IAEA cover.

  Ukraine is in a stronger bargaining position than
NQrth Korea because it possesses intercontinental
Ruclear missiles that pose a clear threat to America.

North Korea, by contrasg poses a hypothetical future

threat

  Using identical evidence available to al1 of them
American intelligence ageRcies differ on whether North
Korea has accumulated eRough pluto/m'um to make one

or more bombs and whether it has the trigger
technology necessary to detonate a nuclear weapon.
Nevertheless, the United States is properly concerned

that continued uncertainty over Nor{ih Korean
capabilities is stimulating pronucleat' sentiment in

Japan48 and South Korea.

  The essence of Pyongyang's position is its insist.ence

on simultaneous concessions. Washington has argued
that the North must give in on inspections first to fulfill

its obligatioRs as a signatory of the Nuclear
Nonproliferation Treaty. The tortuous prerfminary

Regotiations duriRg the past three mofiths have been

Mt l testimony in CoEtgress in November, Paul D Wolfowitz, a former

  Defense Department official and ambassador to IRdonesia expressed
   fear that North Korea would "push Japan iRto militar}7 programs tl}at

  Japan has so far strongly resisted."

  Brent Scowcroft George Bush's national security adviser, and hrnold
  Kanter, who dealt with Norei Korealt issues in the State DepartmeRt,
  have made similar statements.

   David E. SaAger, "Japa!i Mal<es lt Sharp and Clear: Nuclear Arms Ai'e
   Out,'` lntemaCionai Herald Tiibune, Febru(ll'y 2, 1994.
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over how much Pyongyang would have to concede oit
inspection before the United States would agree to link

a nuclear settlemeRt with political and economic issues.

  The Clinton adrninistration is deeply divided over

whether to eRgage in negotiations on a "package
solution" at ai1 and what tr6deoffs to offer if it does.

Hard-liners argue that giviRg too much would tempt
Iraii and other would-be nuclear powers to eRgage in
"Buclear blackmai1" of their owR. But the beRefits of

getting Nortl} Korea to give up its nuclear option
     toutweigh this concerR.

  Apart from defusing pro-nvclear sentiment in Tokyo

and Seoul, resolution of the nuclear dispute with
Pyongyang would remove the need for a costly
conventional military buildup throughout Northeast Asia.

The Pentagon is already planning for a possible increase

in U.S. capabilities in Sou{ih Korea including Patriot

missiles,49 and for an $8 billion U.S. -Japanese 'Iheater

High-Altitude Area Defense System to counter the
threat that would be posed by nuclear-capable North
Korean missiles.se
  in.its latest reto!rt in the dispute ovGr its nuclear

program, North Korea warned on 3 February 1994 that
U.S. pressure could provoke aA intefise response -- one

that "will be carried iRto practical action."

  In a strongly worded commeRtary distributed by the

Korean Central News Agency, North Korea said it had
an "expedient to cou{itter any other Qption of the United

 States.'t

  "It is' not the United States alone that has the
 expe'dieRt" it said, "and the option is not open only for

a big power."

  The comments appeared as a partial respoRse to a

 49 Mary B. Kirn, "For business, pclitics or security," T7ie Korea Heiuld,

   February 3, 1994.

 50 Selig S. HaiTison,

   "InceRtives to Make RenuRciation of Nuclear Arms Pay," InteraaCional
   HeTntd Tiibune, FebruaiJr 1, 1994
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resolution passed earlier this week by the U.S. Senate

urging Washington to prepare to return tactical nuclear

weapons to Soutih Korea if talks witih North Korea
remain at an impasse.51

  In Hong Kong, the U.S. evangelist Billy Graham said

he had received a message -for President Bill ClintoB

from President Kim Il Sung of Nortih Korea. Mr.Graham

said leaders oR both sides should pray "that somebody
doesn't make a mistake."52

  Japan alld South Korea also have urged Washington
to ti-ead carefully on the issue, fearing an extreme
reaction by the unpredictable North Korean leadership.

  Russia's .new envoy in Seoul criticized U.S. policy

toward North Korea on 3 February 1994 saying that
pressure tactics should not be used.

  "The nuclear issue must be solved," AMbassador
George Kunadze said," but not by backiBg North Kerea
UP against a comer."53

  By the way, the only way to stop nuclear
proliferation without paying off wouldhbe nuclear
powers in one form or another is to move purposefully

toward a nuclear-free world. '-

  NYT raised a "nuclear-free Korea" as follows:

  It is especially important to resume regular
inspections by summer, when North Korea will have to

shut down its reactor and replace the fuel rods. At that

time, inspectors will be able to weigh aRd assay the

nuclear material to find out whether any of it was

diverted in the past and if so, how many bombs'
 worth. Special inspections of suspected North Korean

 nuclear waste sit]es might also be Recessary for that

 51 "Norti} Korean 'I)tifeats Mount: A Wanimg of 'Practial Action' Agains:

   U.S.," Intematioiial Herald Tn'bttrte, February 4, 199(1

 52 Ibid

 53 lbid
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purpose. Those, too, would have to be negotiated.

  The Clinton administration should be prepared to pay
        ia rGasoRable price to gain such accessthy meeting the

North's demands for improved relatioRs, giving security

assurances, providing reacters that are less
proliferation-prone, and offering trade and aid.

 Diplomacy will cost a let less than coniirontatien, aRd

it just might get what the world wants-muclear-free
Korea.54

 Now, what is mere important
of a "nuclear-free world" will be

legic of a "nuclear-free Korea".

  For the logic of a "nuclear-free

2Vew Ybik Times' editorial on
closely related to "moving toward

world."5s

is that the ceRception

alse adclressed in the

Korea" raised

18 February,

a nuclear-free

by 7)Fze

1994, is

5(1 Edltorial of llte New ]Yt)rlc TVtnes,

55 Ibid

Fel)rtiai-y 18, 1994
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Plutonium and Civilization

          Address for April14, 1994;

    Hireshirna international CoBvention Hall

27th Annual Meeting of the Atornic Energy lndustry

    Yumi Akimoto

Mitsubishi Materials Corp.

l, Why Piutonium?

1. Gold and Plutoniurn (Angel or bevil?)

       Since ±he ancient days of the lonic States, gold has been the

standard of wealth in ali nations, and ha$ been a bastion of the world

economy. In search of gold, pioneers poured out theirswaat and their bleod

to open the frontiers of the New World. It is no exaggeration to say that the

enchanting powar of gold has changed history and built cMliration.

However, l am convinced that, in the future, plutonlurn, an element discovered

only in the middle of the 2orh century, will become far more irnportant than

geid for bolstering human civilization.

       Having said this,I expect some criticism for my comparison of gold,

a beautiful meta1 that has entranced mlllioRs, vvith plutonium, which

cenversely is teared and despised by all. And, to be sure, the images our

modem society holds with respect to these tvyo elements ceuld not be more

different.

       Misfertune, for plutonium, begins in the fact that the very firsts use ef

its eRormous energy was against the people of Nagasaki. Fer those whe
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believe in the potential of nuclear deterrent, plutenium remains the syrnboE of

military force. It is understandable, thus, thai for many people plutonium is

talnted with the smeli of bleod.

       NoRethe[ess, we rnust rernemberthat the Aztec aRd MayaR cultures

perished because of their immense stores ofgold. If Marco Polo, in his

journals, had net written that ain the Far East, there is a country that is rnade

of gold," Columbus would have neverset sail on his great journey.

Fortunately for the people of Japan, it was not a "country in the Far East" that

Columbus discovered. For after discovery of the New World, the oon±IRent of

Central aAd South Arnerica was torn apart by a whirlwind of pillage and

destructioR. It is said that the native populations ef Jamaica and Cuba vvere

entirely wiped out. As the population dled off, people were forcibly brought

from Africa to werk as slaves in the harsh labor of the gold mines. In the

16th centuTy, gold must had been for non --Europeans a far more evil and

more feared metal than plutonium today. Whatever the substance, it can be

viewed as either a dev" or aR anget according to the uses that humans make

of it.

2. -the information revolution and the energy revolution

       <the milllon-fold po`tential forchange)

       Plutonium the elemeRt is a veritable bundle of energy. Plutenlurn

can produce several million tirnes the eRergy of a lump of coal of the sarne

weight. The difference that "several millionN rnakes to civilizatien may be

difficult to conceptualize, but preofin parallel already exists in information

technology. One-megabyte LSIs are no longeruncommon, but considerthat

this tiny chip contains a million elements, each acting as a vacuum tube.

-thanks to technologioal advances of this kind, we are ahle to perform the

complex calculations that aliow us to map ±he secrets of genetic s±ructure,
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and inforrnation netvverks have been created that allow us to learn instaRtly

about evenis happening aroHnd the world.

       Piutonium is a rnaterial that will permit us to bring about, in the field

of energy, the same kind of technological revolution that we have seen with

informatioR systerns. Moreover, because energy, unlike intaRgible

iRformation, is directly connected te human litestyles, it will take considerable

effort and time befere humanity comes to appreciate the immense paradigm

shiftthataccesstornillion･---foldenengywiHoccasion, Thesteamengine

invented by James Watt produced less than a hundred times the power of a

horse, and even in theory could produce no more than a thousand

horsepower ---- yet this was sufficientto usher in the lndustrial Revelution.

In the last hundred and some years, Japanese have gong from riding "kago"

the carriages to jet planes, but the power differential betvveen these two forms

of transportation barely exceeds about one million,

       'I-he greater the potential, the greater the force that is brought to

resist change. By the groups of people who feel that the pace of civilization

today is too fast, and by the people who are stlll unable io extricate

themselves from the thinking of the Coid War, plutonium is surrounded vvith

maliclous myths,

ll. Myth and Realify

l, ls plutonium a man--made element? (lts origins)

Speaking ef myth, plutonium was named after Pluto, the outermost planet iR

the solar system. The name of Pluto reminds me the scene of famous

(Eiluck's oeera ,iB which Pluto is given the role of tenderhearted king of
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underworld, who reieases Eulidice frorn the land of the dead, deeply been

moved by tone of the harp which erpheus, her husband, piays. Interesing

enough, iR Grecian mythoiegy the underworld "L'hat Pluto reignes is the

country of wealth and riches, apart from the iRiage of gloomy Hades. In the

hom which Pluto always carry on his shoulder, he puts everything he wants

taken from his wealthy cK}p fields.

       Piutonium, together with gold, came to earth 4.6 bi[lioR years ago

from outer space. It is believed that the earth was forrned when swirls of

matter in this part of the universe condeRsed. Most stars, like our sun, create

helium through nuclear fusioR of hydrogen, em'itting energy into space, but as

a star reaches the end of its lhe, temperatures within the star rise, and

progressively heavier elernents are created, frorn helium up to iren. Elements

that are heavier than iron, such as gold, silver, copper, and of course

plutonium,are thought to be formed in the instant when the star becomes

unable to suppodits own weight and collapses inwards, then expledes in a

violent nuclear reaction knewn as a supemova,

2. Is radiatien without benefit?

       (Our Earth was created by "radioactive waste" of the universe)

       At any rate, our Earth is, in contemporaiy pariance, a collection of the

"radioactive wastesg of the uRiverse. I den't iike the term "radioactive wastes,"

because it seems to me the product of an opportlinism that says, aonce

we've got electricity from it, the rest is garhage," In fact, it was precisely this

radioactive enengy that melted the Ewastes of the universee into one body of

primitive earkh, as the heavy metals saRk to the core and the lighter ones rose

to the surface, forming the crust and finally the surface of the earth as wa

knew it.

       This ba" ef radioactive wastes we live on coRtinues te undergo

radloactive decay, The eriginal plutonium that came to earth 4.6 billion years
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has since disappeared. There are now only traces of plutonium 244, an

elementthat cannot be produced in any normal nuclear reactor. Howaver,

the earth stiU contains abeut haif of its eriginai uranium--238, which has a

half-life of 4,5 billion years. Nuclear technology perforrns a modern-day

alcherny by taking the `iwastes from the universe," which othervvise have no

use, and recreating frorn them ihe precious energyseurce ptlultQ!z!j-!,ur!ut iu .

       Life on earth thus exists surrounded by radioactivity -- the

radioactivlty remaining from the earkh's formation, and the radioactivity that

pours dowri on us from the universe, When life first began on earth, the level

of environmentai radiation was at least three times higher than it is today.

The fact that life arose and evolved in such a radioactive environment is oBe

that our modern society, which tends to treat radioactMty as a kind of horrid

witch,should examine rpore rationa"y.

       When living cells are irradiated, there is a certain probability ihat the

radiation w"l set off chemical reactions within the cell, producing free radioals

that destroy the celi or do irreparable damage to the chromesornes. This

effect, aiong with the added risk of oancer, is what has contributed to public

paranoia about radioactivity. However, there are imnurnerable other

substances in the environrneRt that have the sarne eftect on cells. In fact it

is far more difficult to point eut a substance that is confirmed not to increase

risk for caRcer. For example, exygen, which we breathe every day, produces

free radicals in the lungs at a rate 5e tlmes greater than that of natural

hackground radioaciMty.

We know that cancercells are cells that have lost the abiiity to die and

proliferate without limit, and so we can appreciate that cell death is a

necessary part efthe program if llfe is to continue; thus, we cannot categorize

as evil all factors that damage the cell. It is not unreasonable to say that

smaH amounts of radiation may actually stimulate the organism and work to

its beRefit. The human body is rnade up of 50 trillioB cells, 500 million of

which die and are teplaced every second, The free radicals preduced by
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environmental radiation may kilH out of evety 5ee6 of these cells, and the

radiation from nuclear powar plants, which is talked about so much, kMs less

than 1/1000 ofthe free radicais produced by environrneRtal radiationi

       lthink it would be great if radiation detectors could be made smaller

and more affordable, so that you could wear one as casually as you wnuld a

watch. Then we would all come to appreciate just how much radiation there

is in oursurroundings. When we understand that radioactivity is as much a

part of ourlives as the iight from the sun, then we will be ready, as a society,

to push ahead with truly effective policies for the use of radioactive materials.

3, ls plutonium a deadly poison?

       Recently reports in the mass media have ahached to plutonium the

iabel of "deadly poison,'t thus arnplifyiBg fears beyond reason. The truth is that

there are many, many substances in our world that are more toxic than

pluteRiurn, but which are far more difficult to detect or isolate.

       Plutonium is mest hazardous if you inhale a partlcle one micron in

size, which then stays iR your lungs. However, beryllium and asbestos, which

pose similar risk, are used more freely desplte belng very hard to detect. In

contrast, plutonium is isolated and rigldly centrolled like no other substance

on earth, aRd even if you did come into coRtact with it, the slightest arnounts

can be detected easily and measures taken at once.

       Plutonitim is normally transported and used ferfuel in an oxidized

form, but of all the noR---soluble ceramics, plutoniu:rn is one of the most

resistant to soiution in water, two years ago,there was a worldwlde uproar

abQut the shipping of piutonium, but oniy iO days afterthat an 85,OOO･-ton eil

tanker ran aground off the Shetland lslands, covering 40 kilometers efthe

coast with crude oil and causing severe enviroRmental damage. In contrast,

the oxidized plutonium carried in the ship Akatsuki is less solubie in water

than either earthenware or fine china, and even suppo$IBg it haci been
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dropced into the sea without its container, it would have simply sunk to the

bottom and sat there with no effect on the biosystem. <Of course, this is a

completely fictitious scenario, as the Akatsuki xtvould not travel through

hazardous passages as shetland coast, and it ls a double-hulled ship wlth

negljgible possibility ofsinking, Mereover, plutonium is safe)ly enclosed iR a

shlelded contaiRer safe under pressure as deep as tOOO meters.) lt had been

a perplex experience to see the rnass medla handsomely been rnanipulated by

the group which propagated fictious image ef the ndeadly poison" throughout

the world. It seerned as if the rnass medla was bound underthe soell of

slogan which they easily accepted.

4.. Can reactorgrade plutonium be used to make nuclear weapons?

       (-I-heoiy and reality)

       Anether myth is that, given some plutonium, even an amateurcan

put together a nuclear bornb. However, a nuclear bomb is a hlgh--precision

instrurneRt that rnust be controlled within toierances of one one--rnillionth of

a second. What's more,the plutonium obtaiRed from llght･-･water reactors,

which are designed for peaceful production of energy, is different ifl nature

from the plutonium appiied to military uses, and cannot easily be used in

bombs, The former contains considerable arncunts of isotopes which impairs

the oontrol of detonation and add up heat and radioactMty,to resul in

manufacturing a reiiable and maneuverable nuclear bomb rather difficult.

There have been some 70,OOe of nuclear bombs which eversjnce been made

in the werld, but there is not a single case where a weapon was made from

plutonium produced in a peaceful nuclear reactor, certainly not ln the mass

producers ljke the United States and the Soviet Union, and not even in the

"one-bornb shopa countries such as North Kerea.

       In theory, of course, it ls possible to use reactor plutonium for

rnaRufacturing a nuciear bornb, and to prevent thls from happeniRg plutenium
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is guarded with unsurpassed vlgilance. Even so, there are sorne peeple who

say that all peaceful uses of plutonium should be halted at once to prevent

the bad guys from possibly obtaining some for the bornb, but this argument

can be compared to demanding a ban on knives because a madman might

use one to kill someone. It is ironic that this argument is heard rnost often

from a country which has no controls on gufis and which is suffering from an

increase in violent crime.

5. Are nuclear weapons syrnboiic of a country's powen

       last spring, South Nrica announced that in the past it had had its

ewn nuclear bomb program, but that it had disassembled all berabs and

related production facilities. The fact that South Africa rnade this

announcement voilintarily (that is, there was no pressure frem the nuclear

superpewers, nor were they 'found out" through inspectioR by the IAEA)

shows the iundamental change that has taken place in the worjdwide

perception of nuclear waapons. The era when having the Bomb was a

symbol of "leading nation" status is over, and nuclear vveapons today are

considered rnore immoral, illogical and useless even than chemicai or

biological weapons. Even during the Gulf War, what Hussein had to fear

most was not nuclear weapons, which if used would have exposed the user to

a harrage of criticism from the rest of the worid, but rather the rockets with

guidance clircuitry that were able to pin point and destroy military targets.

       In an age when war comes into our very liviBg rooms via the

television, no country can afford to $et±he world againsi it by repeating

another Hiroshirna, no rnatter for what reason, and not even a powerfui

country like the nuclear weapon states. Moreover, thls strong worldwide

distaste for nuciear weapons can be attributed to the ceaseless efforts of

Japan, which, as the only country to have suffered the effects of the nuclear

bombs, early en establi$hed a policy of not making, using, or allowing the
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transport of nuclear waapons, and has continued from Kiroshirna and

Nagasaki to proclairn the immorality of fiuclear weapons. foday, no

self--respecting nation places any value on nuclear weapons, so that they are

esseRtially useless as weapens. Japan deserves to be very proud of this

achievement, and should intensify its push for a total ban on nuclear

weapons. We should have more confidence in the poteRtial for peaceful uses

ef nuclear power, so as not to be troubled by the bogeyman of pos3ible

militaristic rnaneuvering.

III. The Gifts of Helios and the Glfts of Plute

       (A discussion on energy and civilization)

1. Manklnd in biosphere; Manklnd in civilizatien

       iEbJi creatures living on earth, regardless of their kind, are governed by

certain laws. Forexarnple, the energy needed to maintalR metaboiisrn varies

in proportion to body weight raised to a power of three･--fourths, and the

territory occupied by oRe anirnal is in <li[IIIilllifiS} proportion to body weight.

Thus, estimating mean hurnan body weight as 60 kg, we can calculabe that

the optirriurn pbpulation density forhumans is one person per Q.7 square

kilometers, and the amount of energy consumed per day wouid be 180 watts.

in actuality, the population density of Japan is a mean 230 people perO.7

square kiiorneter (the werld mean ls 3e), and the daily energy consumed is

4400 watts -- an enormous difference. It is clear from ihese figures that

humans can no longer subsist under the same conditions as ether creatures.

       /Vthough humaRs have ernerged from the biosphere and remain a

part of it, wa cannet survive under the strictures of the biosphere. We can

even say that civillzatioR began when humanity stopped being subordinate to

nattire. So what is it iR human civilization that allows Hs to towerabove the

biosphere, what l$ the source of our strength? Let'$ examine this question a
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bit further.

       When we look back at the histo ry of human progress, wa see that

progress is neversmoeth, but leaps ahead rapidly, then suddenly pauses

again. Itseerns to move in stages, alrnost rhythrnicaily, like a pulse. This is

a feature characteristic of living systems, When we look at each of the

plateaus across history, we see humanity passing through the Stone Age,

Bronze /ige, aBd lron Age, then, in modernity, the lndustrial Revolution and

the age of fast transportation ---- symboiized by the stearn eBgine, the

automobile, and the jet uirplane --- --- and finally the new age of informatlon.

The lndustrial Revolution was built upon coal, modern traBsportation upon oil,

and the new age ofinforrnation on the silicon diode, This shows us that, for

cMliration to leap ahead into a new paradigm, it is essential to find new

practical uses forresollrces. The effective use of underground resources,

which is impossible for other creatures, is the key that has allowed hllmanity

to step beyond the bounds of the bio$ystem and develop civiliration.

The next question, then, is why resources within the earth have such power?

2. Why are the vveather forecasts usually wrong?

       (Features ef a Ron-llnear systern)

       In the last ten years, there have been great advances in the science

of corripleK non-linear systems. Non--linear rneans that a systern oannet be

expressed rnerely as the sllm ofits parts. No rnatter howcornplicated a

spaceship becomes, iB the end you oniy need study the nature ef its

indMdual parts to understand the whole. Modern science has in the past

attempted to perceive the vvorld surrounding us iR a linear fashion,and made

great progress, as evldeBced by the wurk of Newton and Darwin, but recently

rnafiy people have corne tQ see the enorrnous irnplications for a morld that

cannot be captured by thls approach. Forexampie, in the braln individual

Reurons do not perceive the vv℃,rld outside or$tore menfiiories by therriselves,
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butinstead perceive the outer worid in holographic manRer jn reiation to the

nehmrk which consists of huge nurrirribers of neurons. For this reason, lt is

impessible to know the totality of the brain by analyzing its parts, This applies

not oniy te the brain, but to alj living creatures, the societies tha± we form, the

biosphere, and the entire environment of the earth. The reason that weather

forecasts remain inaccurate despite all the progress of science, despite the

improvernents in meteorologicai {neasuring systems, is that the earth's

environment is essentially a noR-Iinear system -- -- so the weatherrnaA isn't

at lault.

       Recently considerable attention has been given to the order that

ernenges in $uch non---linear systems under certain conditlons. In this case

the order does not mean the rigid order of molecuies or atoms in a crystalline

array, but rather the flexible,changing orders such as those of by

cirrocumulus clollds, orthe colonies created hy ants and bees.

       For these systerns to maintain internal order and evolve witheut

surrendering te the limitiess chaos that surrounds thern,they must

ceaseiessly take beneficlal energy from the envlronmen't, from that extract the

essence needed forordering (in physics expressed in reclprocaI of entropy, or

negentropy), and reiease the excess energy to the environment again.

Systems that create internai orderthrough such rnechanisrns have been

terrried "dissipatiwe structure" by Nobel Prize winning chemist llya Prigogene.

       In order for a dissipatlve structure to maintain its integrity agaiRst the

outslde chaos, it must have within it a network of rnutually responsive loops

that distribute the fiegentropy to all parts of the system. If the loop is toe

simple,the system can be easily destroyed from the ouiside, like the clouds

streaming across the sky, But when there is a apprQpriate balance between

the mutual feedback loops and fluctuatiens in energy, the system begins to

organize ltself for still greaterstability. As multiple reinforciRg loops are added

and diversifioation progresses, the stabili'iy of the system -- its homoostasis

-- - increases, and lt becomes able to actively seek sources of fluctuating
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energy, to grow, to evolve. The ultimate dissipative structure network, which

has acquired a hlgh capacify for $elf---sustenance and propagatlon, is life

itself,

3. The biosphere and the gift ef Helios

       Most of the negative eRtropy that is necessary for life on earth to

maintaln internal order, remain in homeostasis, and continue evolution comes

frem the sun. The sun is a seurce of high quali'Ly enengy, the negentropy of

which is converted, by photosynthesis, into onganic compounds incorporated

into plants, Animals eating these plants indlrectly consume the sun's energy,

while microonganlsms in the soil take the secondary or tertlary enengy of the

sun frem the dead bodies of plants aRd animals. In addition to these food

chains,the biesphere has developed a variety ef routes ---- parasites,

symbiosis, social systerns of which bees and ants are typical --- to spread

the negentropy derived from the sun (to save myself from stumbling overthat,

l'rn going to resort to mytholegy and oall this the gift of Helios) throughout

the systern. ThaRks to these mechanisms, the stability and seif-organiziRg

preperties of individual lite forms are refiected througheutthe systern ef

which they are a park, and the biosphere, which is the dissipative $tructure

that incorporates ail the systems beneath it, behaves itself veiy rnuch life a

living system.

Lovelock was the first te observe that relationships of this kind exist not only

among life forms, but among non-jjving systems such as the earth's

environment, Plants take in carbon dioxide through photosynthesis, and

release oxygen into the atmosphere, The atmosphere is jndispensable forthe

growth of life, but obviously the atmosphere itself is not alive. Lovelock

wondered why the cornposition of the atmosphere has not changed

appreciably for a rnillien years, and why it has faHen iRte baiance at exactly

the compositioR rrtostsuited to life forms, Calculations based on the theery
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of equilibriurn in thermodyRamics showed that the atrnosphere of the earth

should be similer to that of Mars containing alrnost no free oxygen･

       IR Iater research, Lovelock and others discovered further proof that

the relationship between life and the earth is highly multifaceted and

multi--dimensienal, and that the environment of the earth self-organizes

sustain homeostasisis and evolve together wlth the biosphere, fo express in

anthropomorphic terms this image of the enviroBrnent as a living thing, he

used the word Gaia, whlch is the name oUhe goddess oHhe earth. Gaia

takes the gifts of Helios directly frorn the sun, but al$o absorbs them back

from the various life forms en the earth, and evolves together with the

biosphere, lt is of vital necessity that when we interact with the efivironment,

wa bo fully aware of this essentiai characteristic of Gaia.

4. CivilizatienandtheglftsofPluto

       We must not forget another source of negative entropy, quite apart

from the gifts of Helios, that plays an im portaRt role as Gaia goes about

establishing a flexible order as a dissipative structure. The radioactive

elements trapped within the earth's core from the time of its forrnation

continue to emit radioactivity that provides energy and negentropy to many

$ubstances, and manifests itself on the earth's surface in the form of

geethermai energy. I wiil ca" this the gM of Pluto, the god of the underworld

in Greek mythology.

       In terms of enengy balance at the earth's crust, the gifts of Pluto may

pale in significance beside the gifts of Helios, but they have overwhelming

power wlthin the earth, Th rough the formation of mountains anci volcanic

activity, Pluto control the long-term rneteorolegical activity oHhe earth's

atmosphere. Moreover, he carries an abundance of elements to the earth's

surface, providiBg the biosystem with the means for evolution.

       Frorn this standpoint, we see that Gaia caR be defined as a
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dissipative structure supported on two circles,the gifts of Helios and the gifts

of Pluto. The biosphere, meanwhile, is a disslpatlve structure that relies

priRcipally on the gifts of Helios, and has had ve:y Iittle involvemeRt with the

gifts of Pluto,except within a Iimlted and passive park of its rnutual evolution

wtth Gala.

       Mankind is the fir6tcreature tQ make active use of the gifts of Pluto

for his owR purposes. Heavy metals distributed throug hout the earth's core

are selectively carried to the surface by magrna in concentrated form, where

they are mined by humans. The sources of negentropy that constitute the

glfts of Pluto ----- metal resources -- --- are created this vvay. By taking into

ourhands,from PIuto, a source of negentropy unavailable te other creatures,

humankind created civiliration, a dissipative structure of its own, and assured

itself of mutual evolution with the biQsphere and with Gaia.

       Nonetheless, as far as energy goes, the undeng round waalth that

humans have traditionaUy sought does not represent the true, pure gifts of

Piuto. Coal and petroleum in fact are derived from the energy of the sun,

captured in iiving matter, then converted by the high temperatures and high

pressures within the earth to a low entropy energy source; in that sense, these

resources are actually born of Hellos and only raised by Pluto. The finai

accounting forthe fossU fuels that mankind has consumed must be rrsade

within the blosphere,where they originated; however, considering that at the

present rate humans will use up in barely 200 years an enengy source that

took 3eO rr!ililon vears to create, it is only natural that irrirneRse distortions

should apoear in both Gaia and the biosphere as a resulL GIobai warming

and acid rain,etcetera, are all problems that arise dlrecily as a result of this

misrnatch between consumption and productlon of energy, and dependiRg on

how we handle these problerns, they pose a great daRger, threatening the

hases of civMzatlQn.

       The fact that, at this jllncture, humans discovered a povverful energy

seurce entirely independent of the gift$ of Helios and began to walk the road
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of peaceful use of nllclear power, is for human civilizatjon good fortune of a

sort that can hardly be accidental. As l mentioned before, from

uranium-235 and plutonium we can extract enengy rniliions times that frern a

sjmjlarly sized pjece of coal. Moreover, in contrast ±o fossil fuels, resewes of

which will be depleted at the current rate in only a few more decades, nuclear

power caR sustaiR us for at least a thousand years on currently kRown stocks

alone, once technology for the use of plutonlurn has beeR perfl)cted. ThaRks

to the glfts of Piuto for the mankind who generate energy, we have been

granted an unprecedented chance for the evoiution of a new civilization.

5, The limits of renewable energy

       l w<)uid like to take a minute to discuss renewable energy in terms of

its role in civilization. 1-kgchnolegles for the use of solar powar, the sun's heat,

or wind power can essentially be no more than imitators of the knowledge

which the biesphere has acquired. The life forms on earth have labored for

b"lions of years to create flexible and extremely subtle mechanism whereby to

capture the admittedly vast but capricious and thinly distributed light of the

sun. Although the efficiency ofconversion ofsunlight to eReivy by plants

does not reach eveR ene percent, the biosystem has evolved a" extremely

high capacity for storing and belng usedas the resource of energy; moreover,

through regulation ofthe carbon cycle, photosynthesis also grea±ly

contributes te the horiieostasis of Gaia.

       However, even if, through amazing advances in photo-cenversion

technology (this is impossible, but just $ay ib, it beoame possible to convert

100 perceRt ofthe solarenergyinto electricity, this would only be a 100-fold

improvement overthe efficiency of plants, and nowhere near the million--fold

gain in energy offered by plutonium,

       Additionally, to capture the thinly spread rays of sunlight we would

need an iiTtrnense structure for solar collectioB; thus, when we subtract the
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energy required foriRstallatioR and maintenance, we see that it would be

extremely difficult to create a practlcal system that could deilver even IO

tirnes the power of the biological system, Moreover, bieioglcal systems or

systems that celleet solar powerare in direct competition for humans forthe

space needed to coilect the energy in texcluding those areas that have already

been taken over by humans),

       This type of energy has some value if developed for local use, as a

seiective, adaptahle energy source. But it is inhe;'ently inadequate as an

energy source that can support ourfuture civilization, so that one cannot

possibly trade it against technologies for the peaceful use of nuclear power.

IV. fowards Cornpletion of a Systern for Peaceful Use of Nuclear Pewer

1. Using the million-fold potential

       (Improve the ratio of energy use and output)

       The figure shows a cornparison, drawn up by Dr. Uchiyama of the

Central Research lnstitute for EIectraHndustries (CRIEPI), of the tetal

efflciency of energy production by an electric power plant --- this lncludes

everything frorri coRstruction and operatioR, building rnaterials, aRd the

energy expended in flnding and transporting resources to disposing of the

wastes aftemards ------ against lts energy output. Yeu can see that the total

energy produced by a solar power plant is only 3-4 times the amount of

enengy that vveRt iRte producing it,

       -l-hls figure alse clearly peints up the current problems wi±h the

peaceful use ef nuclear power, Aimost all of the fuel used in Japanese

reactors is based en enrlched uranium produced in the U.S. or France by the

gaseous diffusion method, but with these fuels the ratio between energy

consumption and eutput is lower than even a coal-burning povver plant.

That is because the gaseou$ diffusion method was originally developed for
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weapons technology, with no thought of using the materials for production of

electrical power.

       ib eliminate this paradox of expending eRergy only to obtain enengy,

a nuntber ef other methods forenriching uranium have been studied. One is

the centrifugai method, which is being used at the enrichment piant in

Rokkasho-mura on the Shirnokita PeRinsula, and which greatly reduces the

amount of energy needed forenrichment. Thus, its productionlconsumption

ratio has bceR increased from 16 to 55, but that stili is barely three times

behertlriian a coal--buming power plaRt, so we are left wunderiRg what

happened to our rniilioR･--fold potential,

       The problem, and where the critlcism should be directed, is in the

basic vNK)rkings of the current light-water reactor, and the fact that we have

focused on the use of uranlum--235, which constitutes only O.7`>6 of uranium

in its natural state. If we take the course the United States has adopted and

tried to force upon other countries, and treat speRt fuels as high-level

wastes, forbidding their reuse, we will end up with utiiizing as little as C.5

percent ofthe natural energy resource. This is not only a frivolous waste of

resources, butcosts society deubly because we are coRvEirtiRg precieus

resources straig ht to wasie.

2. Wastesas resources

       Essentially, the distinction between "resources" and "wastes" is an

artificlal eBe, made by humans, and there can be no such distinction in

nature, lf hurnan society views semething as useful and tries to place a vaiue

on it, it becQmes a '`resource"; once we lose interest in semething, it becomes

"waSte.N

       Fission products comprise oRly 3-4 percent of spent nuciear fueis

frem the light-water reacter; the remainlng 96-97 percent is plutonium or

uranium, both highly valuable resources, The concept when
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we first began to make peaceful use of nuciearenergy was, quite natura"y, to

plan from the beginning to effectively reuse fuel resources. The iight--water

reactor was in effect the gateway system to peaceful use of nuclear powar,

and certainly was never meant to be its endpolnt. The reason that policies

have changed to a wasteful one, iike the lord who tasted the very best portion

of a complete carcass leaving the rest to be discarded, is the direct resuit of

the Arnerican groups who put the nuclear deterrence before everything,ie.

who dont hesitate to sacrlfice the peaceful uses for keeping up their Ruclear

weapon supremacy.

Nevertheless,the big brains frorn Harvard University who advised forrner

president Carter to adopt the "no reprocessing" policy were mostly policy

specialists who knew very little abeut nuclear energy systems. Seemingly,

they believed simplisticaIly that if they could only separate and contain

plutoRiurr!,they would be abie to maintain America's woridvvide rnilitary

dominaRce and it's supremacy in the field of peaceful uses, ai"n one stroke.

However, not enly did this new policy greatly detractfrom the internatioRal

influence of the United States, which theretofore had been the world leader in

nuclear power, but it instigated confusion of nuclear energy world both in the

U.S. and abroad, aRd thus drove the U.S.into a cui-de--sac, as exernplified

in the furor over the Yucca Meuntain disposal site.

       Our present nuclear reactors unavoidably produce plutonium at the

same time as electricity. To take enlythe electricity and ignore the plutoniurn

is the type of thinking that is inconceivaLble In an industrial system.

3. Plutonium essential for peaceful use ef nuciear power

       Ironioally, the policies that ahempted to shut out plutonium from the

vverld of the peaceful use of nuclear energy have back to haunt the US,

nuclear deterrence lobby, dropping their contradictlons squarely en the heads

ef them.
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       Through the ending of the cold War, nurnerous nuclear weapoBs are

going to be disassembled, leaving the United States and Russia with about

20e tons of nuclear weapons grade plutoniurn, However, the United $tates no

longer have any way to djspose of this piutonlum. In the meantime, they

have decided to take the halis of plutonium (which are called bits), alterthe

shape physlcaliy, and simpiy store thern ---- but who knows when the

countries involved might have a change of heart and convert them back into

weapons? -lhere is ne way to eliminate the possibility of military conversion

except te extingulsh all the plutonium. Various ways have been proposed for

getting rid of it, inciudiRg putting it in rockets and firing it into outer space ),

or conhaing into the form of glass and storiRg them in 4eOO-meter deep

wulls, but all of the proposed solutions present technical problems, and,

above all, Ro sponsors are liklely be fouRd to pay forsuch retfvgressive

projects. Recently, the Amerioan Academy of Science has produced a report

to the US, government on this issue. The most recomrnendedscenario to deal

with the weapon grade plutonium has been that to put inte Amerioan and

Canadian civilian nuclear reactors. So as to avoid contradiction to the

present policy, prevarlcations have been made such that, it is not aimed at

burning but contaminating the weapon grade plutoniurn in the cMlian

reactors with the spent fuels, or it is an exceptional treatment only applicable

te the case of vveapoR dismantlement, but it is abundantly clear that the

policy ef elirrtinatlng piutonium from the paaceful uses of nuclear energy has

tailed utterly.

       Nevertheless, even if the UBIted States were to heed this scenario,

after the witch-hunt of plutonium in the American nuclear indus±ry, the U.S,

no longer has the facilities, peeple or technology to handle plutQniurn

peacefuHy. EveR if the U.S. iR its troubled state, asks for coooeratlon from

Japan, which has pursued a policy of plutonium use for peaceful uses only, or

other couBtries stich as Great Britain or France,the pequest would be

considered, quite fraAkly speakiRg,a great anReyance. Most countries would
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be wjlliBg to oooperate if it coBtribute to the ultjmate abolitjon of nuclear

weapons, but the honest reaction is that Arnerica shouid look at the realities

of the post-Cold War era and devjse policies that are more practjcal.

4. "Warming oneself wjth a match": -the light--water reactor

       fo ru" a milllon--kilowatts powar plant takes aboui 2.5 million tons

of coal a yoar, bu± only 25 tons of nuclear fuel. Still, 150 tons of natural

uranium are needed to create 25 tons of nuclear fuel, aRd some 50POg tons of

ores must be mined to coliect this uranium. In practice, a good deal of earth

more than this must be moved to uRcover the ores, which rneans that the

effect oR nature is by Ro rneans.insubstantial.

       AftergoiRg to ail this trouble te rnine uranium, only about 8eO

kilograms vvill actually be used to produce energy, which means that all we

have done is increase the arnount of waste products, No matter how plentiful

uranium is, at this rate we wili use up all awailable seurces within a maheref

decades. Such wastefulness may haKre beeA tolerated in the 'who gives a

darnn' milieu of the nuclear arms race, but as a method of basic industry that

must sustain human cMlization, it is totally uRacceptable even from ethical

point of view.

       Uranium･-･238, which co!'nprises 99.3`}6 of all natural uranium, cannot

be converted directly to energy; you mlght think of it as wet firewood. Just as

firewood is cpnverked in a carbon kiln to charcaal, so is uranium--238

cenverted in a nuclear reactor te plutonium, whereupon it first gains value as

an enengy source.

       The concept of today's light-water reactors is similar to setting aside

the wat firewoed afid trying to warm oneself with Rature's match,

uranium-235, Of course, if you keep burning enough rnatches yQu can turn a

little bit of the surrounding firewood lnto cinder, and make it burn. In fact,

when you burn fuel in a light--water reacter, at the end of its life span the
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arnount of energy produceci frorn plutonium which has been created within

the reactor will exceed the energy originated from uranium-235. Looking

across the totaI life cycle of nuclear fueis, we can ,,Jalculate that the plutonium

produces about a half as much eneigy as the uranlum-235 that served as the

eriginal rnatch, But in the American way, the 95f)6 bulk of wet firewood ls

threwn out with the cinder as ahigh･--ievel wasies."

       Plutonium thermal recycling ls where the cinder is retrieved and put

back into the light--water reactor one rnore tlme. However, the light--water

reacter was never designed to burn charcoal, and is very finicky about the

kinds ef fuels it can use, so repeating this cycle deg rades the quality of the

plutonium and increases the ameunt of isotopes that cafinot be used for fuel

(and which therefore must be treated as wastes).

5. Fast reactors change "wet firewood" to energy

       Fast reactors are reactors that make most efficie"t use of "wet

firewood." The fast reactor can even use evan--numbeted isotopes of

plutonium that will not burn in finicky light water reactors. There is aiso

much less deterioration ef plutenium than there is in a light-water reactor,

allowiRg us to transform the gifts of nature inte energy with minimai waste.

fo use my earlieranalogy, fast reactors produce notspeRt charcoal, but

high--grade charcoal, and bum them with tar greater efficlency.

       The two･--layer structure makes optimum u$e of the merits of the fast

reactor by burniRg "charceal" in the center ef the reactor, afid at the same

time, in the outer layor, using the surpius heat te dry ou± the firevvood and

convert it into charcoal, This type of reactor, if managed well, can

accomplish the amazing feat of producing more plutonium on the outside

than it is using oR the inside. Because the reactor is able to create more Qf

an eRengy--produciRg resource while at the same tirne extracting energy frern

it, t is often cailed a fast breeder reactor, butthis is oRly one idealized type
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of a fast reactor, and does not represent the totality of fast reactor types.

       I thihk it safe to say that, oR a worldwide basis, thinkiRg about

development of fast reacters has tended to concentrate on the aspect of

competition with light--water reactors,and regrettably not enough has been

done to place fast reactors in their proper light as complementary to

light--water reactor systems, Light･-Nwater reactors are superior reactors

backed by completed technology. Moreover, there are now more than 300

llght---water reactors worldwide, wilh a growing fund of experience in

coRstruction and eperatlon to draw on, and furtherirnprovements are being

made yearly. To expect fast reactors, which are a later deveiopment, to

overtake the Iight-water reactor technologically is like asklRg the Norwegian

ski team to catch up to the Japanese ski team after being given a 5-- minute

handicap at the start: it may be possibje to do jt by sheer physjcal strength,

but it wiH Bot be easy. Moreover, one type of reac±or is being used to

produce electricity and is steadily amassing money and experience, whereas

the otherstiil needs cestiy development to accumulate the experience, so the

winner of the competltien is clear.

       The fast reactor originally was positioned as a･complementary

technology, not to cempete with light-water reactors, butte solwEi some of

the problems associated wtth the light--water reactor and ooexist with it as

one element iA the nuclear fuel cycle. Whereas only a small fraction of the

gifts of Pluto can be converted into energy in the light--water reactor, the fast

reactor takes,up where the iight-water reactor leaves off: this ls the essence

of the iast reactor. The very ceRcept of the fast reactor is predicated on the

nuclearfuel cycle. Even the breeding ratio or doubling time has meaning

only when we take into acoount the tlme for reprocessing and recycling.fuei,

'fo look at broeding ratio only as a benchmark for reactor efficiency and focus

on cost competition without thought for the entire cycle leaves no hope for

the fast reactor.

       The inherent advantage of the fast reactor is that it is a rnultipurpose,
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adaptable reactorthat can moderate petforrnance to suit the needs ofthe fuel

cycle. It can breed plutonium, it can burn piutoniurn, aRd it can eveR use as

fuel TRU, which in a light-water reactQr is regarded oniy as a waste

byproduct. In view of this multidimensionality, the need for fast reactors is

certaiR to change with time, foday, wheB light-water reacters are still in the

overwhelmiRg majority, we have more plutonium than we need. The

plutoniurn obtained through disrnantliRg nuclear arrnaments is adding to the

surplus. In this day and age, to disperse the fears Qf nuclear proliferation, we

need to put more emphasls on the develepment of fast reactors, reactors that

can burn plutonium and even TRU, and at the .same time,1 believe it is

importaRtthat we press forvvard with research into reprocessing technology.

       If fast reactors come into practioal use, we may eventually find

ourselves using their breeding capacity so as to eliminate delays in piant

censtruction due to plutonium shortage. However, to avoid untoward

suspicion,it is necessary that we ensure there is no excess ef plutonium by

carefully maiRtaining a balance between productioR and consumption. This

is why it is desirabie to get a clear picture of what society needs, in

conjunctlon with the fuel cycle, when moving forward with tast reactor

development.

V. Nuclear Power PlaBts: A Foundation for the 21st CeRtury

       ln the 21st centtiry, it is uRaveidable that we will see further

expansion of human civilization: witness the astonjshing pace of econornjc

developrnent in Asian countries, and explosive populatien growth. However,

vve do not have the rlght to demand that the citlzen6 of the developing

countries forego the good fortune that the leading countries have enjoyed, or

the right to take away the lives of the children being born. TO support the

bungeoning needs of civiiization without losing our relationship with Gaia or

the biosphere, it is essential that we implernent comprehensive policies for
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resources,energy and recycling in society.

       For people today, who are accustomed to ihe carefully cultivated

enature" of New Zealand or Engiand, orto seeing the spectacies of "natureS

on their televisioR screens, it may be difficult to appreclate how people frorn

the Middle Ages on back could have viewed nature as harsh, cruel and

frightening, Today rational measures to preserve the environment and

conserve resources are increasingly mixed up with emotional diatribes against

civilizatlon, with slander, and with egotism: this is where ±he difficulty lles in

rnodern eRvironmental probierr!s. Blitthere is not tlrne left for humanity of

the 21st century to indulge ln the sentimental i'back to natureii romanticlsm of

Jean Jacques Rousseau, like the Rostalgia of a youth who has run away from

home, castigating cMIiration while being steeped in its benefits.

       Securing the necessary supply of eRergy is a critical prerequisite if

human civilization is te maintain its existence as a flexible dissipatixre

structure, if it is to continue to evolve together with Gaia and the biosphere.

ARd, if we are to leave to the developing nations those resources that are

easier for them to use, it is important that the technologicaUy advanced

countries put all their efforts into developing a higher form of enengy.

       As l have said many tirnes before, nuclear energy has incom parable

potentlal, aBd is the enly qualified paradig rn techneiogy in the 21st century.

But even today, when nuclear power plants supply one--third of all electriclty,

vve have only just begun to develop nuclear power as a tota1 system. A

nuclear powa,r system thaHeaves aside the realities of the nuclear fuel cycie

to press forward only with technology for iight--water reactors is like a

dllapidated mansion, of which only the fron± door has been kept in repair ---

it's not worth liviRg in for long, Plutoniurn is the key to building a solid

edifice from the ve iy start.

       Whether nuclear power disappears inte the rlpples Qf history as an

energy technoiogy that left the payrr;eRt to our descendants, or becornes a

driving force that supports the civiliratien of the 21st century, whether vve fall
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ufider the burden of our rapidiy increasing population and economic

expansion in developing nations or continue to evolve - -- plutonium holds

the ivey to all of these,

       t hepe thatthis discussion has been useful ±o you, Nothing could

please me rnore than if my little talk allowed you to learn more about the true

nature of plutonium, and brought you to an appreciation of the role that

plutonium plays in ourcivilitation.
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プルトニウムと文明

　　　　第27回原産年次大会

1．994・4・14　　広島国際会議場

三菱マテリアル（株）

　　　秋元　勇巳

はじめに

　本日は、プルトニウムがいかに人類の未来に関わってくるか、あるいは関わるべきかと

いうことを、私なりの切り口で述べさせていただきたいと思います。

　話の大筋を予めご紹介致しますと、まず、　「プルトニウムは21世紀の金である」とい

うことを導入部として、次にプルトニウムに関する様々な話題をご紹介します。次に、

「エネルギー文明論」というくだりで、文明社会にとってのエネルギー問題を宇宙や地球

といった視点から論じたいと思います。そして、最後に原子力平和利用について、現状の

問題点と将来の展望について述べ、私の話を終らせて頂きたいと思います。

1．プルトニウムは2！世紀の金

　イオニア都市国家の昔から、金は万国に通用する富の基準として、世界経済を支配して

きました。人々は金を求めて新世界を開き、金のために血と汗を流しました。金の持つ魔

力が歴史を作り、文明を開化させたといっても過言ではないでしょう。しかし来世紀には、

20世紀半ばに発見されたプルトニウムが、人類文明を支える金にも増して重要な元素と

なる事を、私は確信しています。

　こう申し上げたら、万人を魅惑する金と、万人が毛嫌いするプルトニウムを一緒にする

とは何事だ、とのお叱りが返ってきそうです。確かに現代社会がこの二つの元素に対し抱

いているイメージは、天地の差があります。

　プルトニウムの不幸は、その巨大なエネルギーの最初の向け先が、長崎の市民の殺鐡で

あった事に始まります。核抑止力を信奉する人々にとって、プルトニウムは現在でも軍事

力のシンボルであり続けています。プルトニウムに血の臭いを感じとる市民感情も、無理

からぬものがあると思います。

　しかしアステカやマヤの文明は、それが豊富な黄金の上に成り立っていただけの故に、

あっさりと滅ぼされてしまいました。マルコ・ボーロが、その東方見聞録で、「東の果て
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に黄金の国あり」と書き記さなかったら、コロンブスの大航海は実現しなかったでしまう

が、日本民族にとって極めて幸いだったことに、彼が発見したのは日本ではありませんで

した。コロンブスの新大陸発見以降、中南米には凄絶な収奪と殺鐵の嵐が吹き荒れました。

ジャマイカやキューバではそのため原住民が死に絶えたと言います。人ロが不足し始める

と、アフリカ大陸から黒人を移入してまで、過酷な金鉱山の奴隷労働は続けられます。1

6世紀の非ヨーロッパ人にとって、金は現代のプルトニウムに増して、恐るべき存在であ

ったことになります。いかなる材料も、それを使う人間によって天使にも悪魔にもなるの

ではないでしょうか。

2．プルトニウムをめぐる話題

（1）100万倍のポテンシャル

　先程、プルトニウムは21世紀の金と申しましたが、その理由はプルトニウムがエネル

ギーの塊のような元素だというところにあります。同じ重さの石炭と比べて、プルトニウ

ムからは数百万倍のエネルギーを取り出す事が出来ます。百万倍という違いが文明に及ぼ

す影響のほどはなかなか見当がっけにくいのですが、情報社会では既に実証済みです。一

メガのLSIは、今ではあまり珍しくもなくなりましたが、この小さな部品の申には、昔

の真空管に似た働きをする素子が百万個詰まっています。このような技術革新のおかげで、

われわれは今日、膨大な計算量をこなして複雑な遺伝子構造の神秘に迫り、居ながらにし

て、しかも瞬時に世界の出来事が判る、情報ネットワークを持つことになったのです。

　プルトニウムは、情報社会が成し遂げた革新を、エネルギーの分野で可能にする物質で

す。しかし無形の情報と異なり、人類の生活様式により直接的な関連を持つエネルギーだ

けに、百万倍がもたらすパラダイムの変化を世間に納得し消化してもらうには、大変な努

力と時間が必要です。ワットの発明した蒸気機関は、それまでの動力源であった馬の数十

倍の力を出すに過ぎず、理論的にも数千倍が精一杯といった代物でしたが、それでも産業

革命の幕開けをもたらすに充分でした。ここ百数十年のあいだに、日本人の乗り物は駕篭

からジェット旅客機へと大変化を遂げましたが、この二つの乗り物の動力比がようやく百

万倍を越えるのです。

　！00万倍以上という、ポテンシャルが大きければ大きいほど、それに抵抗しようとす

る力も強く働きます。現代文明の進歩があまりにも速すぎると感ずる人々や、未だに冷戦

構造的な考えから抜け出せない軍事力信奉派の人々によって、プルトニウムの回りには多

くの悪意ある神話が張り巡らされるようになりました。
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（2）プルトニウムの生い立ち、地球の生い立ち

　プルトニウムという名前は、太陽系の一番外側を回る惑星の冥王星（既UTO）にちなんで

命名されました。ついでに付け加えさせて頂きますと、ウランは天王星（URANUS）、ネプ

チウムは海王星（醗PT田E）にちなんで、それぞれ命名されたものです。さて、冥王とはギ

リシャの神プルートーの和訳で、富と豊饒の神プルトスが起源となった名前といわれてい

ます。

　プルトニウムは46億年前、金と共に宇宙からやってきました。宇宙に漂っていた破片

が渦巻き凝集して、地球が誕生したと信じられています。恒星の多くは太陽とおなじく水

素の核融合でヘリウムを生成しっっ、エネルギーを宇宙空間に放出していますが、その寿

命が終わりに近付くと、星の温度もますます高くなって行き、核融合反応は水素から漸次

重い元素へと移り、鉄にまで及びます。金、銀、銅を始めプルトニウムなど鉄より重い元

素は、星が自らの重力に耐えきれなくなり、最後に激しい核反応を起こし、超新星として

爆発する瞬間に生まれるものと考えられています。

　いずれにせよ地球は、今様の言葉でいえば、宇宙における核反応の”放射性廃棄物”が

集まって出来た事になります。　“廃棄物”の出す放射線エネルギーによって原始地球は熔

け始め、中心には重い元素が沈み、外側には軽い元素が浮かび上がって地核を形成し、現

在の地球の原型ができあがりました。

　地球なる「放射牲廃棄物」は、今なお放射壊変を続けています。46億年の間に、地球

誕生時のプルトニウムは実質上消滅してしまいました。現在は通常の原子炉反応では生成

する事のない、プルトニウム244の痕跡が残っているにすぎません。しかし半減期45

億年のウラン238は、誕生時の半分ほどが残っています。原子力技術は、そのままでは

使いものにならないこの「宇宙の廃棄物」から、貴重なエネルギー資源であるプルトニウ

ムを蘇らせる、現代の錬金術であると言うことが出来ましょう。

（3）プルトニウム猛毒説について

　近ごろはプルトニウムに「猛毒」の枕詞をっけ、恐怖感をいやが上にも増幅させるよう

な報道が流行のようです。しかし世の中には、プルトニウムより毒性が強く、検出技術や

隔離手段の面で遥かに問題含みの物質が、これまたごまんとあるのです。

　プルトニウムがもっとも危険なのは、1ミクロン程度の微粒子として吸い込まれ、肺に

沈着した場合です。しかしこれに似た危険性があるベリリウムやアスベスト粉などが、世

間に野放しに近い状態に置かれ、吸い込んでも検出が難しいのに比べ、プルトニウムは他

の物質には例を見ないほど厳重に隔離管理されている上、万一漏れたり身体につけば極微
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量でも検出出来、迅速な対応が可能なだけましと言えそうです。

　プルトニウムは通常酸化物の状態で運ばれたり、燃料にされたりしますが、酸化プルト

ニウムは、水に溶けにくいセラミック材料の中でも、最：も溶けにくい部類に属します。一

昨年、プルトニウム輸送で世界中が大騒ぎをしたわずか10日後に、8万5千トンのオイ

ルタンカーがシェットランド諸島沖で座礁し、40キロメートルの沿岸が重油で総なめに

なり、重大な被害を出しました。一方あかつき丸が運んでいた物質は、陶器や磁器よりも

海水に溶けにくく、3倍も重い酸化プルトニウムで、万々一むき出しで海に投げ込まれた

としても、海底に沈積するだけで、生態系に被害を及ぼす恐れもないような代物でした。

（もちろんあかつき丸はあんな危険な海域を航行しませんし、頑丈な二重船腹構造で沈没

の恐れはまずありません。更にプルトニウムは1000メートルの水深に耐える容器に密

閉してありますから、あくまでも現実にはあり得ない仮定の話ですが。）作り上げられた

「猛毒」のイメージと、巧みな世論操作に踊るマスコミの姿に、複雑な思いをさせられた

ものでした。

（4）原子炉級プルトニウムで原爆はっくれるか（理論と現実）

　「素人でもプルトニウムから原爆を作る事が出来る」といった神話もあります。しかし

原爆は百万分の一秒レベルの制御を必要とする超精密装置です。しかも平和利用の軽水型

発電炉から得られるプルトニウムの性質は、原爆用に生産される軍事用プルトニウムと異

なり、原爆製造には不向きです。世界中で今までに七万発以上の原爆が作られましたが、

米ソのような量産国はもちろん、北朝鮮のような「一発屋」に至るまで、平和利用プルト

ニウムから原爆が作られ、あるいは作られようとした例は一つもありません。

　もちろん軍事転用は理論的には可能ですから、万が一にもそのような事が起こらないよ

う、平和利用プルトニウムには、他の物質には例を見ない厳重な管理が施されています。

それでも「”危ない国”が善からぬ企みをする恐れがあるから、プルトニウム平和利用は

一切中止せよ」と言う人々が絶えませんが、これはもう「気違いに刃物を持たせては危な

いから、刃物をいっさい禁止せよ」との理屈に通じはしないでしょうか。こうした議論が、

国内で銃を野放しにして犯罪率増加にあえいでいる国で特に賑やかなのは、皮肉な感じさ

えします。

（5）もはや原爆は国力の象微ではない

　昨年春、南アフリカは、かって原爆を作っていたことを世界に告白し、既に原爆も、そ

の製造施設も、すべて解体済みである旨公表しました。この決定が、　（核大国の圧力があ
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つたとか、IAEAの核査察で秘密が暴露されたとかの理由ではなく、）全く自発的に行

われたことに、原爆をめぐる世界の見方の根本的な変化を読みとることが出来ます。核兵

器を持つことが一流国のシンボルであった時代はとっくに終わり、原爆は今や、化学兵器

や細菌兵器以上に、非人道的で非倫理的な、無用の長物に成り下がってしまいました。湾

岸戦争の時でも、フセインにとって最も脅威だったのは、正確に軍事目標を破壊する制御

技術をそなえたロケットであって、使ったら最後世界世論の袋叩きにあうことがはっきり

している原爆ではなかったのです。

　その日のうちに戦場の有り様が茶の間のテレビに映し出される現代では、いかなる理由

であっても、またいかなる大国、強国といえども、世界世論を敵に回して「広島」を再現

することはできません。そしてこの原爆を憎む強い世論は、唯一の被爆国である日本がい

ち早く非核三原則を確立し、広島、長崎を発信地として、機会あるごとに原爆の非道徳性

を訴えてきた、たゆまぬ努力の結果なのです。原爆はもはや、まともな国が関心を持つに

値しない、使えぬ武器である。日本はもっとこのことに誇りを持ち、原水爆の全面禁止に

向けての働きを強めると共に、軍事利用の亡霊に煩わされることのない、真の原子力平和

利用に自信を持って取り組むべきではないでしょうか。

3．エネルギー文明論

　さて、しばらくはプルトニウムの話題から離れて、文明社会の直面するエネルギー問題

の本質について考えてみたいと思います。

（1）生物としての人類　VS　文明社会の人類

　ところで、地球上に生息している動物の生き方には、その種類を問わず当てはまる一定

の法則があります。たとえば、代謝に必要なエネルギー消費は体重の4分の3乗に比例す

るとか、一匹あたりの生息領域は体重に逆比例するなどですが、この法則に従って、人間

を体重60キログラムの恒温動物として計算すると、適正人ロ密度は0．7平方キロメー

トルに1人、標準i消費エネルギーは！日180ワットという数字が得られます。現実の人

口密度は、日本では0．7平方キロメートル当たり230人、　（全世界平均でも30人）、

エネルギー消費量も一日4400ワットと桁違いの大きさです。人間がもはや生物と同条

件では生きられない存在になってしまったことが、この数字からもはっきり判ります。

　人類は生態系から出、生態系に属しながら、生態系に埋没しては存立できない存在です。

文明は人間が自然の従属要素であることを止めた瞬間に始まった、と言ってよいのかもし

れません。それでは人類の文明に、生態系から一歩抽んでるこのような力を与えている、
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その源は一体何なのか。しばらくこの問題を掘り下げてみることにしましよう。

　人類の文明の発達の歴史を辿ってみると、その歩みは決して漸進的ではなく、突然急激

な進歩を遂げたかと思うと、暫く足踏みを続けるといった、段階的、脈動的な動きをして

いることに気がっきます。これは「生きている」システムに共通の特徴なのですが、その

プラトーを一つ一つの時代として括ってゆきますと、古くは石器時代から、青銅器、鉄器、

更に近代では産業革命に始まる蒸気機関時代、更に自動車、飛行機の高速交通時代、そし

て現代の高度情報化時代と続きます。産業革命が石炭、高速交通が石油、情報：革命がシリ

コンダイオードの実用化によって、それぞれもたらされた事を考え合わせますと、時代が

次のパラダイムに向けて飛躍するには、新しい地下資源の実用化が、その必要条件となっ

ている事が判ります。他の生物には不可能であった地下資源の有効利用によって、人類は

生態系の枠を超えて文明を発展させる鍵を手に入れたと言うことができます。

　では何故地下資源にはそのような力が秘められているのでしょうか。

（2）自然のルール、非線形システム

　ここ十年ばかりの間に、複雑で非線形なシステムを取り扱う科学が、急速に進歩しまし

た。非線形とは、全体の性質がその部分の性質を足し合わせただけでは表せない、という

意味です。宇宙船はいくら構造が複雑でも、全体は個々の部品から成り立っていて、部品

の性質を徹底的に追及してゆけば全体の姿が判ります。近代科学は我々の周辺の世界をこ

のような線形のシステムと捕らえ、ニュートン、ダーウィン以来の大発展を遂げたのです

が、最近になって、このようなアプローチでは捕らえられない世界が重要な意味を持って

いることに、多くの人が気づくようになってきました。我々生命体、それが形作る社会、

生態系、地球環境にも共通して現れる現象です。いくら科学が発達し、計測網が整備され

ても天気予報が当たらないのは、地球環境が非線形であるからで、予報官の腕が悪いから

ではないのです。

　最近特に注目を浴びているのは、こうした非線形のシステムが、特定の条件下で示す秩

序の問題です。それは結晶体の中の原子の配列に示されるような硬い固定的な秩序ではな

くて、たとえば空に浮かぶいわし雲や、蟻や蜂の作るコロニー、更に根元的には生命現象

そのものに示されるような、柔軟で生成流転する秩序です。

　こうしたシステムが、無限のカオスに囲まれながらそこに落ち込むことなく、自らの中

で秩序を維持し進化を遂げてゆくためには、絶えず外部から良質のエネルギーを取り込み、

その中から秩序の素（物理学的にはエントロピーの逆数ネゲントロピーという言葉で表し

ますが）を吸収しつつ、余ったエネルギーを外界に放出してゆかねばなりません。このよ

うなメカニズムで内部に秩序を形成してゆくシステムを、ノーベル化学賞受賞者のイリア
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・プリゴジンは、散逸構造と名付けています。

　散逸構造が外界からの撹乱に対抗して秩序を保ってゆくには、吸収したネゲントロピー

が系内にくまなくゆきわたるよう、システム内に相互作用のループが張り巡らされている

必要があります。ループが単純であれば、秩序は空のいわし雲のように、少しの外乱によ

っても壊れてしまいます。しかし相互作用ループとエネルギーの揺らぎとの関係が適正で

あれば、システムは自らの安定化に向けて自己組織を始めます。こうしてループの多重化、

階層化が進めば、システムの恒常性（ホメオスタシス）は高まり、エネルギーの揺らぎを

積極的に取り込んで、成長、進化する力をそなえるようになります。こうして高度の自己

複製能力を獲得した、究極の散逸構造体が生命体です。

（3）ヘリオスの恵みと生態系

　地球上の生命体が恒常性を保ちっっ、進化を遂げてゆくために必要な秩序の素（ネゲン

トロピー）は、ほとんど太陽光からもたらされます。太陽光は大層質の高いエネルギー源

で、そのネゲントロピーは光同化作用により有機化合物の形で、地上の植物の体内に取り

込まれます。動物はこれを食べて間接的に太陽光の恩恵に浴し、土壌内の細菌は植物や動

物の死体から、二次的三次的に太陽光のネゲントロピーを取り込みます。生態系では、こ

うした補食関係に留まらず、寄生、共生、或いは蟻や蜂に典型的に見られる社会関係など、

多彩なルートを通じて、太陽から与えられるエネルギーとネゲントロピー（舌をかまない

ように、これを擬神化して太陽の神ヘリオスの恵みと呼びたいのですが）が、隅々の生命

体にまで満遍なく行き渡るのです。この仕掛けのおかげで、個々の生命体が持つ恒常性、

自己組織能力は、その集合体である生態系に写し取られ、生態系は生命体の上部の散逸構

造として、あたかも一つの生命体であるかのような振る舞いを示すようになります。

　こうした関係が生物同士でなく、地球環境のような無生物界との間でも成立することに、

初めて着目したのはラブロックでした。地上の植物は光同化作用で炭酸ガスを吸って、酸

素を大気に放出します。動物は呼吸作用で酸素を吸い、炭酸ガスを大気に放出します。生

態系が成立するために大気圏は不可欠の要素ですが、大気圏はもちろん生命体ではありま

せん。その大気の組成がここ数百万年もの間ほとんど変化せず、しかも生態系がバランス

を保つに最も都合の良い組成に落ちついているのは何故だろう、とラブロックは考えまし

た。熱力学平衡論の立場から計算すると、地球の大気の組成は酸素がほとんど無い、火星

の大気に似た組成になる筈なのです。

　その後の研究で、地球と生態系の関係は極めて多面的、多層的であること、その関係を

通じて地球環境自体が恒常性と自己組織性を獲得し、生態系と相互進化している証拠が、

続々と見つかりました。あたかも地球環境が生きているように振る舞iう有様を擬人化して、
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ラブロックは大地の女神ガイアと名付けました。ガイアは、ヘリオスの恵みを直接に受け

取るとともに、地上に生を営む生命体からも十分に吸収して、生態系とともに進化してゆ

く存在です。我々が地球環境を取り扱うとき、ガイアの持つこのような特性を根元から理

解してかかることが、まず必要なことでしょう。

（4）プルートーの恵みと文明

　ところで、ガイアが散逸構造としての柔軟な秩序を積み上げてゆく上で、ヘリオスの恵

みとは異なるもう一つのネゲントロピ一十が、重要な働きをしていることを忘れてはいけ

ません。地球の誕生時に地核の深部に閉じこめられた放射性元素から放出される放射線は、

多くの物質にエネルギーとネゲントロピーを与えながら、地熱エネルギーの形で地表に染

みだしてきます。これをギリシャ神話の地下の王者にちなんで、プルートーの恵みと呼ぶ

ことにしましよう。

　プルートーの恵みは、地表の熱バランスで比較する限り、ヘリオスの恵みに比べ微々た

るものですが、地核とのかかわり合いでは圧倒的な力を持ち、造山活動や火山活動を通じ

て、長期的に地球の気象環境を支配したり、地表に多量の物質を運んで、地上の生態系に

進化の場を提供したりします。

　このような観点からガイアは、ヘリオスの恵み、、プルートーの恵みの両輪の上に成立

した散逸構造と定義づけることが出来ましょう。一方生態系は、ほぼヘリオスの恵みの上

にのみ乗った散逸構造であり、ガイアとの相互進化関係を介した極めて受動的な範囲でし

か、プルートーの恵みには関与してこなかったと言えましょう。

　人類は、プルートーの恵みをその営みのために積極的に活用した最初の生物です。地球

深部に広く薄く分布している重金属元素類は、マグマによる鉱床形成活動を通じて、地殻

内に選別濃縮され、析出してきます。プルートーの賜物、鉱物なるネゲントロピー資源は、

このようにして誕生します。人類は、他の生物が手に入れることの出来なかったネゲント

ロピー資源をプルートーから授かることによって、新しい散逸構造としての文明を築き上

げ、ガイアや生態系と相互進化する地位を確保したのです。

　しかしエネルギーに関する限り、従来人類が掘り出して来た地下資源は、純粋なプルー

トーの恵みではありませんでした。石炭も石油も、生態圏の生物群によって固定化された

太陽エネルギーが、地殻深部の高温、高圧によって更に低エントロピー化された資源で、

この意味でヘリオスが生み、プルートーが育てた恵みということが出来ます。人類が費消

した化石燃料の鰻尻は、その起源であった生態系で清算されねばなりませんが、なにぶん

三億年かかって生産されたものをわずか二百年余りで使い尽くそうという勢いでは、生態

系やガイアに大きな歪みが生まれるのは当然と言わねばなりません。地球温暖化、酸性雨
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など、いずれもこのミスマッチングから生じた問題で、扱いようによっては文明の成立条

件を大きく脅かしかねない、危険をはらんでいます。

　このような時期に、人類がヘリオスの恵みから独立した巨大なエネルギー源を手にし、

原子力平和利用の道を歩みだしたことは、人類文明にとって偶然以上の幸運というほかは

ありません。前にも述べたように、ウランー235やプルトニウムからは、同量の石炭の

数百万倍のエネルギーを取り出すことが出来ます。そのうえ化石燃料が、現在のような使

い振りでは、あと数十年の命といわれているのに対し、原子力は、プルトニウム利用技術

さえ確立すれば、現在確認されているだけでも千年以上の資源量を確保しているのです。

有史以来初めて与えられた、プルートー起源のエネルギー資源により、文明は新しい進化

を約束されたといえるのです。

（5）再生可能エネルギーの限界

　ここでいわゆる「再生可能エネルギー」の文明論的役割について、触れておきたいと思

います。太陽光発電、太陽熱利用、風力などの技術は、本質的に「生態系の知恵」の後追

い的性格から免れることが出来ません。豊かとはいえ、気まぐれで薄く分散された太陽エ

ネルギーを有効に取り込むため、地球上の生物群は数億年をかけて、柔軟で精巧なエネル

ギー捕集システムを作り上げました。緑葉植物の太陽エネルギー転換効率は1％にもなり

ませんが、それによって固定化されたエネルギーの保存性、資源性は極めて高く、また光

合成反応は炭素サイクルを通じてガイアの恒常性保持機能に大きく貢献しています。

　一方光転換素子技術の向上により、　（あり得ぬことながら）仮に太陽エネルギーが10

0％電気エネルギーに転換可能になったとしても、植物との効率比はたかだか百倍程度で、

プルトニウムの百万倍には遠く及びません。そのうえ薄く拡がった太陽エネルギーを捕集

するためには巨大な構造物が必要となりますが、その建設、保守に費やされるエネルギー

を差し引けば、生物圏の十倍を越える効率のシステムを組み上げることは、現実にはかな

り困難でしょう。しかも生態系と太陽光利用システムは、エネルギー取り込み面積の確保

で、　（既に文明が生態系から取り上げてしまったスペースを除けば）、本来的には競合関

係にあるのです。

　もちろんこのような技術も、局所的に利用される、小回りの利く選択肢として開発され

る価値は十分にあります。しかし次世代の文明を支えるポテンシャルとの立場からはいか

にも不十分であり、これと原子力平和利用技術をトレードオフすることは、到底出来ない

のです。
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4．原子力平和利用体系の完結に向けて

　さて、大分回り道をしましたが、文明を享受している人類にとって、原子力平和利用が

将来にわたっての、もっとも有効なエネルギー獲得源であることがお分りと思います。

　ところが、現状ではまだまだ不十分なのです。プルトニウムをフルに活用した原子力平

和利用体系の完結こそが、100万倍のインパクトを生かす手段なのです。以下に、その

辺について触れてみたいと思います。

（1）百万倍を生かすために（エネルギー収支の改善）

　お示しした図には、いろいろな発電プラントの、建設運転はもとより、建設資材や、エ

ネルギー資源の採取から後始末までに投入される全エネルギーの総和と、プラントから生

産されるエネルギーとの収支比について、電中研の内山さん等が計算した結果を示しまし

た。太陽発電は、たかだか投入エネルギーの三から四倍のエネルギーしか生産できないこ

とが判ります。

　しかしこの図は同時に、現在の原子力平和利用が抱える問題点を、浮き彫りにしていま

す。現在日本の原子炉で燃やされる燃料のほとんどは、アメリカかフランスのガス拡散濃

縮工場で生産された濃縮ウランを原料にしていますが、その場合のエネルギー総合収支は、

なんと石炭火カプラントより低いのです。これはガス拡散濃縮が、元々核兵器用に開発さ

れた技術であり、電気使用量には糸目をつけなかったため起きた問題です。

　鯛を釣るために鯛を餌にするような矛盾を解消するため、いろいろな濃縮法が研究され

ましたが、下北の六ヶ所村の濃縮工場で採用されている遠心法では、ガス拡散法に比べ濃

縮に使われる電気量が大幅に節減でき、収支比は16から55へと改善されています。そ

れにしても石炭火力との比は三倍程度、百万倍のポテンシャルは、どこに行ってしまった

のでしょう。

　実は天然のウランに0．7％しか含まれていないウランー235の燃焼に焦点を絞った、

現在の軽水炉の仕組みに、乖離の主原因があります。現在アメリカが採用し、各国にもし

つつこく押しつけようとしている、使用済み燃料をそのまま「高レベル廃棄物」として処

分してしまう再処理禁止路線では、エネルギー資源の利用率はわずか0．5％程度にしか

ならないのです。これでは資源の無駄使いであるばかりでなく、折角の資源を廃棄物に回

すことで、社会に二重の損失を強いることになってしまいます。
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（2）　「廃棄物」は「資源」である

　元来「資源」という言葉も、「廃棄物」という言葉も、人間が勝手につくった概念で、

天然にそのような区別があるわけではありません。社会が有用性を認め、その中から価値

を引き出そうとすれば「資源」となり、利用する意志を失えば「廃棄物」となります。

　軽水炉の中での使命を終えた原子燃料の中に含まれている燃え澤（核分裂生成物）の量

は、わずか3から4％、残り96－7％はプルトニウム、燃え残りのウランなど、立派な

資源なのです。原子力平和利用が始まった頃のコンセプトには、当然の事ながら、この使

い残しの資源を有効に使い尽くす計画が組み込まれていました。軽水炉発電は原子エネル

ギー平和利用システムの入りロであって、決して終点ではなかったのです。それが「尾頭

付きの頬肉だけつつく」、お大名さながらの使い捨て路線に変わったきっかけは、軍事的

な核優位性保持のためには平和利用を犠牲にする事も辞さない、アメリカの核抑止論者の

圧力でした。

　もっとも、時のカーター大統領に再処理放棄路線を進言したハーバード大学のブレーン

たちは、原子力の現場を知らない政策屋達で、プルトニウムさえ切り放せば、アメリカの

軍事的な優位性と原子力の平和利用を両立させられると、単純に信じ込んでいた節があり

ます。しかしこの路線は、それまで原子力平和利用をリードしてきたアメリカの国際的影

響力を大幅に低下させたばかりでなく、国内のみならず世界の原子力界に混迷を巻き起こ

し、ユッカマウンテンの廃棄物処理場問題に象徴されるような袋小路に、自らを追い込ん

でゆく結果を生みました。

　現方式の原子力発電炉は、エネルギーと同時に不可避的にプルトニウムを生産します。

エネルギーだけっまみ食いして、プルトニウムの方は頬つかむりをするような考えは、元

々工業システムとして成立し得ないのです。

（3）プルトニウム無しに原子力平和利用は成立しない

　皮肉なことに、平和利用からプルトニウムを閉め出そうとした政策の矛盾は、まわり回

ってアメリカの核抑止力信奉派にも降り懸かってくるようになりました。冷戦時代の終結

により大量の核弾頭が解体され、米ロ併せて200トンばかりの軍事用プルトニウムが余

ることになりました。ところがアメリカはこれを平和裡に処分する手段を、既に失ってし

まっているのです。差しあたりは抜き出したプルトニウムの球（これをピットというそう

ですが）に物理的変形を加えて、貯蔵しておくのだそうですが、こんなことでは何時当事

国が心変わりをして、又原爆に逆戻りさせるかわからない。その恐れを根本から断つには、

プルトニウムを消滅させる以外に方法はないのです。ロケットに乗せて宇宙に放り出すと
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か、ガラス固化して地下4000メートルに埋めるとか、いろいろ議論はされていますが、

皆技術的にも問題があり、そのようなことに大金を払うスポンサーもありません。

　最近アメリカの科学アカデミーが政府の諮問を受けてまとめた勧告の、おすすめシナリ

オは、アメリカやカナダの発電用原子炉で燃やすというものでした。従来政策の面子を潰

さないよう、核兵器用プルトニウムを放射性廃棄物で「汚し」て拡散抵抗性を増すために

発電炉を利用するのであって、プルトニウム利用ではないのだとか、今回だけの特例だと

か、いろいろ言い繕っていますが、これが平和利用からプルトニウムを閉め出すという従

来方針の破綻を意味することは明白です。

　しかしこの勧告を採用しようにも、プルトニウムを魔女に仕立てて追い出してしまった

アメリカの平和利用界に、今更プルトニウムを扱う施設も人も技術も残っていません。苦

し紛れに協力を呼びかけられても、平和利用一本にプルトニウム計画を進めてきた日本は

勿論、フランス、イギリスのような国々にとっても、正直のところ迷惑千万の話です。核

兵器廃絶のためになることなら応分の協力もやぶさかではないが、それにしてもアメリカ

が冷戦終結の現実をふまえて、もう少し整合性のある政策に切り替えて貰えないと困る、

というのが率直な反軍でしょう。

（4）「マッチで暖を取る」軽水炉

　今百万キロワット級の発電所を運転しようとしますと、石炭では年間250万トン必要

なところ、原子燃料なら25トンで済みます。しかしこの燃料をつくるには150トンの

天然ウランが必要であり、そのためには5万トンほどの鉱石を掘り出さねばなりません。

通常は更に多くの覆土を取り除かねばなりませんから、自然に与える影響は決して小さい

とは言えません。

　これだけの思いをして掘り出しながら、そのうち本当に燃えてエネルギーになるのは、

わずか800キログラム程度ですから、残りを使い捨てたのでは廃棄物ばかりが増えてし

まいます。ウラン資源もいくら豊富とはいえ、これでは数十年で使い尽くされてしまう勘

定になります。このような無駄使いは、なりふりかまわぬ軍事利用の時代であればいざ知

らず、いやしくも人類の文明を支えてゆく基盤産業の資源利用法としては、類例のない、

産業倫理上も許されるべきでないやり方と、言わざるを得ません。

　天然ウランの99。3％を占めるウラン238は、そのままではエネルギーに変えるこ

との出来ない、いわば濡れた薪のような存在です。薪が炭焼き釜の中で木炭に変わるよう

に、ウラン238は原子炉の中でプルトニウムに変わる事で、初めて燃料としての価値を

持つようになるのです。
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　現在の軽水炉は、濡れた薪はそのままにして、自然が残しておいてくれたウラン235

なるマッチで暖をとろうとするのに似ています。勿論マッチを燃し続けていれば、まわり

の薪のいくらかは消し炭に変わり、燃えるようになります。事実、軽水炉の中で燃料を燃

していると、その寿命の終わり頃には、炉内で生まれたプルトニウムの燃える量の方が、

最初に持ち込んだウラン235のそれより多くなります。原子燃料の全寿命を通じてみれ

ば、軽水炉からはマッチ役のウラン235が2に対して、プルトニウムが1の割合でエネ

ルギーが取り出されている勘定になります。しかしアメリカ流で行けば、結局濡れた薪の

95％以上が、燃え残りの消し炭とともに、「高レベル廃棄物」とされてしまうのです。

　この消し炭を再処理で取り出し、もう一度軽水炉に戻してやろうというのが、いわゆる

プルサーマル・リサイクルです。しかし軽水炉は元々炭焼きには適した炉でなく、燃料の

選り好みも激しいので、このようなリサイクルを繰り返していると、プルトニウムは急速

に劣化し、軽水炉では燃せない（従って廃棄物に回さざるを得ない）同位元素が増えてし

まうのです。

（5）　「濡れた薪」をエネルギーに変える高速炉

　高速炉は「濡れた薪」を最も効率よく燃やしてくれる原子炉です。選り好みをする軽水

炉では燃えてくれない偶数原子量のプルトニウムも、高速炉ならうまく燃やせます。それ

にプルトニウムの劣化も、軽水炉に比べて格段に少なく、自然からの恵みを最も無駄無く

エネルギーに変える能力を備えています。いわば高速炉は「消し炭」ではなく「上質の木

炭」を生産し、なおかっそれを効率よく燃やす事の出来る炉なのです。

　このような高速炉の特徴をうまく利用したのが、炉の中心では「木炭」を燃やしながら、

外側ではその余熱を利用して「濡れた薪」を乾かし「木炭」に変えてゆく、二重仕掛けの

炉です。このタイプをうまく運転すれば、中心で燃えるプルトニウム以上の量のプルトニ

ウムを、外側でっくるといった芸当が出来ます。エネルギーを取り出しながらプルトニウ

ムも増やすことが出来るというので、高速増殖炉と呼ばれていますが、これは資源論的立

場から見た高速炉の一理想型ではあっても、決して高速炉の総てではありません。

　これは世界的に言えることですが、従来の高速炉開発路線では、軽水炉と競合する炉と

しての意識ばかりが前面に出て、軽水炉を補完する炉として捕らえる努力に欠ける恨みが

ありました。軽水炉は技術的完成度の高い立派な炉です。しかも世界で300基以上の建

設、運転経験に支えられて、その性能は年々伸びています。後発の高速炉が軽水炉に追い

つき追い越そうとしても、複合スキーで日本チームに5分以上のハンディをっけられスタ

ートしたノルウェーチームのようなもので、たとえ体力的に勝っていても、簡単に追いつ

くものではありません。ましてや一方は発電で収益を挙げながら着々と経験を増やせるの
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に、他方はその経験を得るにも開発費がかかるのですから、勝負は明白です。

　しかし元来高速炉は軽水炉と競い合い対立する存在ではなく、燃料サイクルの一要素と

して、軽水炉の問題点を補い軽水炉と共存する、相互補完的な存在であった筈なのです。

軽水炉では僅か数パーセントしかエネルギーに変えることの出来なかったプルートーの恵

みを、軽水炉からしっかり受け継ぎエネルギー化してゆく。高速炉の原点はそこにあった

のです。高速炉は燃料サイクルの前提の上に成立する炉です。増殖率も、倍増時間も、再

処理があって初めて意味をなす数値です。それを単に炉性能を競う指標としてしまい、サ

イクル不在のコスト競争を展開しても、高速炉の展望は開けてきません。

　高速炉は本来燃料サイクルのニーズに癒じて自在に性能を発揮できる、多面的な器用さ

を備えた炉です。プルトニウムを増やすことも、積極的に減らすことも、軽水炉サイクル

では廃棄物としてしか扱えないTRUを燃やすこともできます。このような多面牲をふま

え、時代とともに高速炉へのニーズも変わって紅ます。軽水炉が圧倒的な現時点では、プ

ルトニウムは余り気味です。核弾頭解体によって出てくるプルトニウムも、この傾向に拍

車をかけます。このような時代にあっては、核拡散の懸念を払拭するためにも、プルトニ

ウム燃焼炉や、より広くTRU燃焼炉としての高速炉開発に重点を置くとともに、これに

見合った高度再処理技術の開発を並行して進めることが望ましいと、私は思います。

　やがて高速炉の実用化が進んでくれば、プルトニウム不足による建設遅延などの事態が

起こらないよう、増殖機能を発揮させる時代もくるでしょう。しかし無用の疑惑を招かぬ

為にも、余分のプルトニウムを抱え込まぬよう、生産と消費のバランスを常に心がける必

要があります。時代が要請しているものは何かしっかり見据えながら、燃料サイクルと一

体になった炉開発の推進が望まれるゆえんです。

5．二十一世紀を支える原子力発電

　二十一世紀、人類文明の更なる拡大は不可避です。驚異的な速度で経済成長を遂げっっ

あるアジア諸国、爆発にも似た人口増加。しかし先進国並の幸福を求める途上国の人々に

我慢を強いる権利も、生まれ落ちる子供らの生活を奪う権利も、我々にはありません。ガ

イァや生態系との関係を損なわずに、膨張する文明社会を支えてゆくには、周到な資源、

エネルギー計画の遂行と、リサイクル社会の実現が必要不可欠です。

　ニュージーランドやイングランドの手懐けられた「自然」や、茶の間のテレビに映し出

される演出された「大自然」に馴らされた現代人に、中世期以前の人類にとっての自然が、

いかに苛酷で恐ろしい存在であったかを理解してもらうのは、容易なことではないようで

す。理性的な環境保護、資源保護と、心情的な反文明主義、感傷、エゴイズムなどが混線

しているところに、現代の環境問題の困難があるようです。しかし家出少年が故郷を恋う
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るような、ジャン・ジャック・ルソー以来の、情緒的自然回帰願望や、文明のなかにどっ

ぶり浸かりながら文明を呪うような、甘えの構造に身をゆだねる暇は、二十一世紀の人々

には残されていないでしょう。

　適正なエネルギ～量の確保は、人類文明が散逸構造としての柔軟な構造を保持しっっ、

ガイアや生態系とともに進化してゆくための必要条件です。途上国が利用しやすいエネル

ギー資源を残しておくためにも、先進国はより高度のエネルギー資源利用技術の開発に、

全力を投入しなければならないのです。

　今まで縷々お話してきたように、原子力発電は、唯一無二のポテンシャルを持った、二

十一世紀の為のパラダイムエネルギー技術です。しかし全電力量の三分の一を支えるよう

になった現在でも、トータルシステムとしての原子力はまだ緒についたばかりです。軽水

炉技術ばかり進み、サイクルを積み残した原子力システムは、玄関先ばかり立派な欠陥マ

ンションに似て、人が長く住むに値しません。これを基礎のしっかりした建築に立て直す

キーワードが、プルトニウムです。

　原子力が子孫に重いつけを残す束の間のエネルギー技術として、歴史の波の間に消え去

るか、二十一世紀の基盤エネルギーとして文明を支える重要な役割りを担うか、その鍵は

プルトニウムが握っています。そして今後文明が、急増する人ロや途上国の伸張を抱えて、

なお進化を遂げてゆくことが出来るか否かの鍵も、おそらくはプルトニウムが握っている

のです。

　今日のお話が、皆さんにプルトニウムの素顔をよりょく知っていただき、プルトニウム

が文明社会に対し果たしうる役割をご理解いただく上で、少しでもお役にたったとしたら、

これ以上の幸いはございません。

以上
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Good (time of day).

{would like first to summon-up rny meagre resources ofthe Japanese Ianguage

and say to my hests {xN gApANEsE) Thank you very much for inviting

me here. X feel very honoured. (REPEAT 2N ENGLZSH)

The British Nuclear rndustyy Forum, which I rapresant, tuliy
accepts that the need for PlutoRium is not, at the suoment,

anything like as great a$ it was. We aiso eccept that there
is more than one way of using, or managing the Plutonium that

at pre$ent exis£s or is sCUI being created. Xndeed, as I atu
sure you all know, within the British Nucleax Xndustry there

is exten$ive experti$e in both reprocessing and the dry

storage ofi high ievel was£e.

But r do not propose in this presentation to az:gue the merits

of either ca$e. Today I want sienpXy to deaX wieh ithe facts o£
Pktoni"rn, the public pexception of sehe ri$k$ ef ?i"tonSum and

the ways in which we can impxove that percep℃ion and defuse
aftd de--myChologise it so thaV xational and infotr ned deb&be can

take piace. rA other woxds, how we can diffuse the feer and
expo$e ehe myths.

standing in this

heXki$h power of

for destruction.

ciVy, above ali

plutonium whest

 Nor cto X $eek

 others, mo-one can deny the

it i$ $peciti¢ally--hatmessed
bo do so.

NevertheXes$, pyoperly-stoxed and carefully-maintalned
?luitoniurit is nowhere Aear iche hideousXy lethal ptonstex whick

popular iRagination (aSded and abetted by new$paper$ and green

groups) rnakes it out to be.
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:n general, in the United Kingdorn, public attitudes towards

nticleaT generation are encouraging. :n a series oi survey$ of
public attitudes carried out in 1993 we reveaXed sorne very
encouxaging result$:

For exarttple, when xeOO Rduks in the UK were asked what they
thought was the taost important probXem facing Britain today,

only Xg (ten people> said "nuclear waste" ･- which put it at

the bottem of a Xist of IS other major and more populer
concerns -- ranging from poXiution and tyaSfic to ehe
greenhouse effGct and acid rain.

In another $tudy in 1992 ithe VK Ruciear generation industry
Ywas rated as the one industxy doing rnost to yeduce harm to
       ,the envzrormene.

pehese good figures are, r ara sura, the resulic of a poiicy
which has been carried-out ior many yeays now in the VK; a
policy of epenness and education; a poXicy of presenting the

iact$ andi of taviVing ℃he publie xigke imSo our generating
staeion$ and othey nuciear fac"itie$.

At sehe $arne time, public atrieudes toward P:uConiuva are $tiXX

highly anbi - pyedSctabky, perhaps, becau$e of the cXo$e
conHectioA ta xnose people's

weapons.

minds between Piueoniulk and

rt iE easy fior us - because we know the facts - to say tchaS:

weapons-grade Plutoniura and civiX-grade Plutonium axe two very
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diixerent things. Of ¢our$e they are. We can also say, with
confidence, that the control$ on both kinds of Pktonium aTe
so strictly applied that thexe is vexy little risk of any ofi

it iaXXing into the wroRg hands. This is also true.

We can go furthEr and assext witk pexbect confSdence ekat
stocks of civil-gxade Plutoniusu are monitesced and inspecsied to

the highest levels and that military-grade Piutoniutu has hhe

highest-possible security cias$iiieatien.

Wecanaddthatweareactualiyuatt PlutoniumSneur
mixect--oxide reactors.

BUt

$ay

too

all

tuany

these

people
things in
won't be 'e e us . UnXe$st eehat

iche xight way.

k$, We

Zt raay be unfo3rtuna℃e7
universal trBth that
believe them - or, in

true to them as any
beZief - you have to

prepared to present
frequenely.

 iic Tnay be unfair; but we must Sace the

 perceptions axe facts becau$e people
other word$: what people believe is as

fact. You cannot argue directly with
approach it with skiU and care &nd be
 mind-chaRging arguTnents subtXy and

This

and I

field

xt is

giad

begin

is sornething which we in the UK are already addressing

 like to think that, with my particular expe=tise in the

 of public relations, X have a useEuX roXe to play.

, of course an internaVional ta$k and that is why I an so

oi this oppor2unity to address you aiX here today. To
 with we ruust ce-ordinate our messages internationalXy.
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ours i$ a
solutions.

global business with global probierns and global

So, a perceived preblem in one part ost the worid reveirberates

across nuciear programmes in other countries. Whe delays in
cornmissioning the UKAE's urhorp facility - now dt iast tinaUy

resolved - had an ixpact on nRclear pians in many region$ and
countries - not lea$t here in Japan.

Eight yea]rs

of the way

boundaries

commxttee -
the issues

 ago, ehernobyX was a recent and dranatic exataple

in which nuciear events ereach out acro$$ natienaX

 and I am presently chairing a European--wide
 the Sixst ost ,it$ kind - to pxesent and po$ition

xaX$ed tfox ithe IOth anniver$ary in i996.

Crhi$ ]<ind oE

contin"e.

business is
potentiaiiy

interndtional pxe$entation of nuclear

One a$sessment of the global vaXue

 ten bUl±on US doXXars a yeaer
owA a share 2n thase marke℃.

 issues must

 of nucleax
and we all

rntermationali$in citn have tuajor beneiits in the kiRd of public

comenunication X am taXking about. For exaritple, po$itive

message$ abeu℃ $uccessfully-hopetrated waste s±tes in Sweden, or
the low--level wa$te disposal suethods employed by Japan NucXEar

Fuel'$ at Rokkasho-muxa, can be enpXoyed eisewhere in the
world - offexiBg vaXuable $ynergy to the never-ending nuciear

$tory.
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I'm talking about rauch more than just an exchange ef viewsi

X'm taiking about interactive and creative co-opexation to
find and use common solutions to the problems we aU face. X
am already working vexy closely with my Japane$e, French,
Geman and American counterparts , as weU as co--operating
with the intexnational bodie$.

Our $tra℃egy is eo focus on the positives - whilse always
being ready to expose and attack the negaiives. Because no
matter how hard we itry, the negatives won't go away. There is
a Xong terra PR task for ali of us there whether we like it or

not.

At this poinft: X'd like tc quote bxiGfly trora sorne of oux BNXF

ca:ttpaigning on behalf of the Bxitish mueXeax Sndustxies. On

the positive side wa axe currentXy running a pre$$ campaign

which asks a series e£ gute$tien$ $uch fts "IE a Britigh
industry pxoved ie wa$ worseh biXlions, would ye" ioacK ie?"7
"rf a British industry $upported kOO,OOO jolos, would you back

it?" and "Xf a British industry offexed ]real hope for the

pianet, would you back ±t?"

The industry in guestion, of coumse, its the advextiseiffeRt
xeveal$, is sthe Nuclear industscy. And the adveeceisesueRtc goes

oR to argue the case stox a govexrmenee de¢tsioB eo pre$$
£o3ward now with nucXear deveXopaeRe. Xe is being vexy well
reeeived by tha pubXic alj iarge.

At the $ame tine, as X said j"st now, we rnu$t aivgay$ be xeady

to expose and attack the negatives. And, r am bound te teU
you that we fownd a recent Gteenpeace pyess campaign in tha UK
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wholly negative and grossly misleading.

eur xespon$e was a detaSled seven-page letter te the UK
Advertising Standards Authority. The letter contained a SuXl

rabuttal of the Greenpeace axgusuents and statiseic$ and
exposed their use of fai$e and ixrelevanit photography. At
thi$ taoment, the ca$a is stiM being considered but X have
high hopes that our prompt and spirited xesponse wiil bring
this effensivG campaign to an end.

Z am talkXng about changing public atZitudes towarct Ruciear
powey in generai but, of couxse, everything ! have said goes

doubXe for the particuiatr problens reXating to pubMc
acceptabiXity of the varSoRs PXutonium $okutions.

We should nolj alXow ouyseive$ eo be frSghtened ioy the pub2ic

image oi Plutonium. We shoulrk peint ogt thaic Vhe nuclear

powexindusery¢anewd ic militarygvadePlutentumsafeXyin
it$ ntxed oxide reactoys.

We can $lrxow bow, toy helping oekex co;xAtxie$ ee develop nu¢lear
power, we are abSe to sign tchem ost to the non-pxoliferecXon

treaty - wieeh aU ats concomiseane inspectioms - and thu$

aceively di$ceuxage cke cieveXopnent ef nu¢Xeax weapon$.

At the saTile Vime we should tee $eeki"g e¢ de-coupie weapoB$-
grade ptutontllm frorn civik grade Pluigonium, whilst $txessing

the exexemaXy stringenic contxo)s which appXy to theta both.

We should go fiox the high moral gxound, and caxva out a pSeee

oi inteilectuai texritory of eux own.･ AV the same time, X
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believe, we $houXd not be over-ready to maXe too Taitny pBblic

pronouncements on those matteys that worry peopie most.

The world's airlSnes don't attyact lousiness by pubiicising
their accident record.

The chemical Sndustry doe$n't focus centinuaUy on iche evenics

at Seveso or Bhepa).

And the oU ±ndustry isn't forever telling u$ why the Exxon
Valdez disaster won't happen again.

We shouid iearn the Iesson froru this.

Public exposure i$ impoxtant; we should not be aSraid ef the
facts. But we should seek to give the positive tke pxonotion

±t dE$erves.

PubXic education is equaUy important; a weil-infermed and
educated public is, on the whole, a pro-nucXeax pubiic. Bue

we shouid make sure that the education we provide places
nuclear energy and the use and storage of Plutonium in context

with the environmentally--daiitaging fossiX fuels.

As an internationaX industry - and one which w"Z become TRocre

and i"otre vital as the years go by - we should be pesitioning

ourselves not a$ a pxoblem, but as a solution to other, wider

and deeper probleres.
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We shouid seek to identky. issues on the taove and take up a
positioR showing how it i$ "on the xight $ide" of an issue.
And we should do our damnedest to do that before these issues
gain tge higher a profile in the pubXic understanding.

Plutonium, oi cour6e, alxeady has teo high a pxofilg, but, a$
X have indicated, there i$ stilZ much we can do and say to put

ie into per$pective.

We should not seek to do all ot this by our$elves. A fiaw
woxds of support Erom tyade unioR lender$, indu$txiaiist$i

poXiticiaRs or acadernic$ axe worth rnany heuxs of press
brieting fxoifi people like me. The mere independent the
advocates; the greater the effect they wiXX have.

We know, sixom our research, that Eew people can uaaintain a

deep in℃ere$t in moxe than ehrae big is$ues. For the rest,
thay look afor a quick off-the-shelfi opSnion, wiichout
ambiguity, ntnessa or intemsive ctebate - they weXcone the
opportunity eo accept a one--Mne opinion ftorn someone thEy
xespecic and trusic.' Thts is the power of thixd-party advocacy.

The image$ which we deaX in xange strova, on the one hand, the

concept of PX}3tonium a$, and X guote, "ehe tuost eviX elemene

in woerld" and, on the oehex hand, the concept ef d linttle$s

source of safe, ciean, non-poZ}k2ting power.

We xust norraakise these extxeme$ and walk down the midate in

term$ eS imagery. We $hould avoid extxavagent and
cont2roversiaL c}aims and look eo powexfvtl iolklore Xmagery --

buiXding on such ideas as "Atozas for Peace", "Sword$ into

Pleugh$hare$" and the gxowing u$e o£ nucXear $ources in
medicme.

ll -2-1-9



We sheuld aiso rnake more use of ctreative imagerys emp2cying

rRovies and music to enhance oux nessage. Because in many
cases it's true -- one picture Lt worth a thousand words.

And when we do corae to u$e words we should choose them
caretuUy; avoiding "ioaded" word$ iike "cMitical" and
"contandnatien".

To sum up, the way people feel is oSten quite independerk of

what they know. ¢oAseguentiy we need to deliver oux me$sages
- iooth about PXutonZum and about ether conexovexsial aspecics

ef nuclear powex -- 2n ways which axe not oRly fact:uaZg touic

which also Seed the eraotional aRd irnaginative need$ cf
oxdSnary peopie.

Zn conctusion r can onZy say (rN "neANgsE nRsT Aivp rHEN xN gNEILIse)

ltsadies and gentlemen, thank you ffox youx a℃tengSDn.
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情報公開とパブリックデシジョン（要旨）

　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　東京電力（株〉副社長

①変化し得る90％の層　　　　　　　　　　 池亀　亮
　　さまざまな世論醐査をみると．原子力の開発利用について確定的な強い憲見をもつ人

　は10％ていどで，90％は「弱い賛成」から「中立」　「弱い批判」まで含めて変化し得る

　柔軟な意見をもった人々である。この層の存在が，まさに民主主義の強みであり，「社

　会的安全装置」である。

　　パブリックデシジョン（PD）は、この90％の人々が決定権を握っている。

②　　「光」と「陰」の情報提供と総合判断

　　的確なPDがなされるためには，原子力開発利用に伴う「光」の面一資源の保存，

　環境の保全，廃葉物の適切化，エネルギーの安全保障，雇傭の確保，地域振輿など一と

　「陰」の面一事故の可能性，廃棄物処理、核拡散の懸念、および「陰」のコントロール

　システム，などについて十分な情報が堤供されることが不可欠である。

　　国民の70～80％が原子力情報をマスメディアから得ていることから，メディアに

　対する迅速・的確な情報提供と，メディアにおける適切な報道が，PDのカギを握るも

　のとして重要である。

③　琢要な透明性

　　プルトニウムに即していえば，PDにとって必要なことは核燃料リサイクルの計画

　（pl補）建設。運転・保守・貯蔵・輸送（d。）当事者および第三者機関による監視

　（こheck）の各段階において，そのプ翔セスの透明性が確保されることである。この意

　味でも情報公開はPP・ノウハウ等を除き全面的に推進すべきである。

　　現在，日本においてIAEAによる徹底的な査察が行なわれているが，この情報は必

　ずしも十分に伝わっていない。

　　今後、プルトニウム平和利用の計画・管理が国内的にも国際的にも一層目に見え，

　信頼されるような国際的枠組みを強化・構築することがPDにとっての課題である。

④　結　　び

　　原子力発電やPu利用のPDは，安全・安定運転の地道な積み重ねがあるかどうか，

　原子力の開発利用や，核不拡散の国際的な枠組みがいかに構築されているか，それがど

　のていど「目に見えるか」，それが果たして信頼され安心感が得られるかどうかによっ

　て決まるものと考える。
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エネルギー供給と再処理プルトニウムの位置づけ

科学技術庁原子力局核燃料課長

　　　　　　　　　森ロ　泰孝

　世界のエネルギー需要は増加の一途をたどっており、この傾向は将来にわたって

も継続し、2010年には1990年の1．5倍になると見込まれている。特に、
急激な人口増加や工業化による開発途上国のエネルギー需要の増大が注目されてお

り、2010年までの全世界の化石燃料（石油・天然ガス・石炭など）の需要増加

分のうち3分の2以上は、開発途上国によるものと考えられている。化石エネルギ

ー資源量の制約と化石エネルギーの利用による地球環境への影響を考えあわせると、

高度な技術を有する先進国が、エネルギー供給における非化石エネルギーへの依存

度を増加させていくことが重要となる。

　現在、世界29ヵ国・地域で原子力発電が行われ、その総発電電力量は世界全体

の発電電力量の17％を占めている。臼本においても総発電電力量の28％を賄う

基軸エネルギーとなっているQ

　原子力発電を行う以上、原子力発電により発生するプルトニウムをどのように取

り扱うか一有用な資源であるプルトニウムを利用するのか、それとも、廃棄物と

して処分するのか一ということが、不可避の課題となる。

　使用済燃料からプルトニウムを取り出し、燃料として再利用していくことは、少

量の資源から大量のエネルギーを産み出すという原子力発電の特徴をより一層活か

していくことであり、我が国は、原子力開発利用に着手して以来一貫目て、プルト

ニウムを有用な資源として活用する「核燃料リサイクル」を基本方針としてきた。

　我が国が核燃料リサイクルに取り組んでいる理由は、まず第1に、原子力発電を

長期的に経済的かっ安定なエネルギー源とするというエネルギー・セキュリティの

観点がある。ウランの価格が近年比較的低位で安定し、需給が緩和基調にあるとい

う傾向が今後も当面続くと見られていることから、核燃料リサイクルの必要性と意

義が薄れているとの意見もある。しかし、ウラン資源中わずか0．7％しか存在し

ないウラン235のみを用いて原子力発電を行う限り、基本的には化石燃料と同様、

天然ウラン資源の有限性からくる将来的な供給不安を克服できるものではない。高

速増殖炉によりウラン資源の99．3％を占めるウラン238を核燃料として利用

することによって、ウラン資源の利用効率が飛躍的に向上する。　（核燃料の資源量

としては千年以上になるとの試算もある。）また、　リサイクルすることにより核燃
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料は準国産の資源となり、核燃料サイクル全体の経済性が、ウラン価格のような外

的要因にあまり左右されることなく、核燃料サイクル技術の成熟度に応じて向上す
　　　’
ることになる。従って、エネルギー源の約84％を輸入に頼り、ウラン資源を10

0％以上海外に依存している一方でエネルギーの多消費国でもある我が国にとって、

資源制約を受けにくい核燃料リサイクルの実用化を図ることにより、エネルギーの

選択肢を広げ、エネルギーセキュリティを確保していくことの重要性は今後とも変

わるものではない。

　第2に、原子力発電は化石燃料のように地球温暖化現象の原因の一つとされてい

る二酸化炭素や酸性雨の原因物質を発生しないほか、使用済燃料のリサイクルを行

うことにより、ウラン、プルトニウムを廃棄物とすることなくエネルギー源として

利用でき、かっ、再処理した後に残る高レベルの放射性廃棄物は使用済燃料をその

まま高レベル廃棄物とする場合に比べて量は少なく、安定な形態に固化しやすくな

るなど、資源と環境の保護に貢献するものである。

　第3に、核燃料サイクル技術を開発し、化石エネルギー及びウランの消費を低減

していくことは、長期的な世界のエネルギー需給の安定化という国際的課題に取り

組むという観点からも重要である。

　また、今後のプルトニウム利用を進めるにあたっては、計画に必要な量以上のプ

ルトニウムは持たないとの原則を堅持し、プルトニウム利用の一層の透明性向上を

図るなどにより核不拡散への懸念に適切に対応するとともに、核燃料リサイクルの

経済性の向上、情報の公開、核燃料サイクルについての国民的合意形成の努力など

に留意して着実に核燃料リサイクルを推進することが肝要である。
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　　　　　　　プルトニウム利用の諸課題と対応策

　　　　　　　　　　　　　　　　　　　　　　　　　　　　動　　燃　　事　業

　　　　　　　　　　　　　　　　　　　　　　　　　　　　　中　野　　啓　昌

（1）新型原子炉の開発

　　①高速増殖炉の開発

　　　　　プルトニウム利用によるウラン資源利用効率を増大できる炉として高速増

　　　　殖炉の開発を進めており、原型炉「もんじゅ」の完成は、今後の実用化に向

　　　　けた本格的な第1歩をしるすことになる。

　　　　「もんじゅ」は昭和60年10月に本格着工し、現在、試運転の第2段階で

　　　　ある性能試験を実施中であり、平成6年4月5日に初臨界を達成した。

　　　　　「もんじゅ」はプルトニウム利用技術を確立する上での中核的プラントと

　　　　して、運転、保守を通して高遠炉の安全性、信頼性を実証すると共に、新型

　　　　燃料や高度な技術の開発の場として利用し、成果を実証炉に反映していく。

　　　　高速実験炉「常陽」は昭和52年4月の初臨界以来、：増殖炉心運転、照射試

　　　　験を実施してきた。現在、照射能力を約4倍に向上する高度化計画を開始し

　　　　た。

　　　　　経済性について、開発段階にある現在はコスト的には高いが革新技術の開

　　　　発により経済性で軽水炉と競合しうる見通しがある。今後、高速増殖炉固有

　　　　の特性を利用し、技術開発により、大幅なコスト低減が可能と考えている。

　　　　（優れた燃料利用効率，高熱効率低圧構造，高燃焼度等）

　　②新型転換炉の開発

　　　　　高速炉実用化までの中間的段階において、プルトニウムの燃焼を効率的に

　　　　行え、天然ウラン等の多様な燃料も利用できる優れた炉として新型転換炉の

　　　　開発を進めてきた。

　　　　　原型炉rふげん」は昭和54年3月の本格運転開始以来順調に運転を継続

　　　　しており、この15年聞にプルト三ウム燃料を約560体、核分裂性プルト

　　　ニウム量として約1トンを装荷した実績を有している。

団
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（2）核燃料サイクル技術の開発

　　　　我が国では、従来よりウラン資源を有効に利用し原子力発電の供給安定性を

　　　高めるため「筆墨理一リサイクル路線」を基本としている。

　　　①再処理工場の運転、再処理技術開発

　　　　　昭和52年のホット試験開始以来、機器の故障・不具合があったがこれを

　　　　解決し、年間90トンの定格運転体制を確立しつつあり、現在までの累積処

　　　　理量は約71アトンになっている。

　　　　　高速炉燃料の再処理技術開発のため、　rリサイクル機器試験施設」の建設

　　　　を今年より始め、2000年に完成予定。本施設では「もんじゅ」の使用済燃料

　　　　を用いて連続溶解槽等の新しい機器・プロセスの試験を実施する。

　　　　　RETFと実用プラントとを繋ぐ試験プラントでは高度化技術も取り入れ

　　　　つつリサイクルの実証も念頭に再処理プラントとして建設することとし、

　　　　2015年頃の運転開始を目標に、20ユ0年頃までに計画を具体化。

　　　②プルトニウム燃料加工、燃料開発

　　　　　プルトニウム燃料の製造は昭和44年から開始し、現在まで「常陽」「ふ

　　　　げん」「もんじゅ！のプルトニウム燃料約1200体、13Gトンを製造し

　　　　フランスと並んで世界のトップレベルの技術を有している。

　　　　昨年6月の連続焼結炉のトラブルは「もんじゅ」臨界時期の遅れの原因と

　　　　なったが、これも克服し、平成6年1月「もんじゅ」初装荷燃料205体の

　　　製造を完了した。

　　　　基本的技術は確立しており、今後は、高速処理化、工程高度化、燃料仕様

　　　　の統一等により経済性、信頼性の一層の向上を図る。

　　③高レベル廃棄物の処理・貯蔵・処分

　　　　我が国では再処理施設において、使用済燃料から分離される高レベル放射

　　　性廃棄物を安定な形態に固化（ガラス固化）した後、30年から50年間冷

　　　却のため貯蔵を行い、その後地下の深い地層中に処分することとしている。

　　　　高レベル廃棄物の処理技術については「ガラス固化技術開発施設」のホッ

　　　　ト試験を平成6年夏に開始の予定である。

　　　地層処分の研究開発については「地層処分基盤研究施設」等での試験を実施

　　　中であり、また、地層科学研究を釜石鉱山等にて実施している。
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（3）核不拡散とその対策

　　　　冷戦終結後の不安定な国際社会の中で、核拡散に対して国．民が大きな関心を

　　　寄せており、国際社会が協力して核拡散の防止に向けた環境作りが重要と認識

　　　している。

　　　　原子力施設における核物質の転用は、保障措置、核物質防護で防止されてい

　　　る。現在、動燃には、核燃料サイクルを中心とした施設へ年間、千数百人・日

　　　のIAEA査察官が駐在し査察を行っている。と同時に、核燃料サイクル施設

　　　には、厳格な核物質防護措置がなされていいる。

　　　　核不拡散に関しては、特に、米国でもカーター政権が出来、自らの国のPu利

　　　用政策の変更と共に、日米原子力協定の下で日本の再処理工場の設計の変更を

　　’求めて、日米再処理交渉が1977年に行われた時、再処理工場において、Puを単

　　　体で取り出すのでなく、ウランとPuをユ：1の混ぜて取り出す混合転漢プロセ

　　　スが核不拡散上有効であることに双方が合意。以来我が国では、この方法が採

　　　用されている。更に、この時以来、日本とIAEA、米国（エネルギー省）と

　　　の保障措置技術に関する協力がスタートした。特に、エネルギー省との間では

　　　再処理、MOX加工、炉における保障措置技術の改良、高度化の協力が進めら

　　　れ、大きな成果が挙げられてきた。

（4＞最後に、我々はプルトニウム利用技術の開発に当たっては、

　　　　研究開発の進捗状況、環境負荷低減・経済合理性・核不拡散・プルトニウム

　　　をめぐる事情、技術継承等にも配慮しながら、新しいリサイクル技術開発にも

　　　取り組み、高速増殖炉開発開発の幅を広げながら柔軟かつ技術体系の確立を目

　　　指したいと考えている。
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Good Morning,

First of all, l would like to say how pleased I am to attend this
conference' and to meet you ai( in this city.

My speech will be devoted to the destiRation of plutoniurn frorn
djsmantled warheads. We have, as industrjalists, a day--to-day
experieRce of rrianaging flssile materials.

With this background, we think tha{ the leadership tha{ the Eurepean
and Japanese industries currently enjoy in the management of reactor
piutonium pan help the governments of the United States and Russia
finding the best way to dispose of their excess warhead plutonium
inventories. Such co-operative actions were identifjed as very
important at the recent (February a4-1 5, 1994) -l'okyo Roundtable of

Experts on the Current lssues of Plutoniumi.

gELGEVMff$ FVEL CYCLE $YRATEeY

First a few words about our own nuciear fuGi cycie strategy.

My company, Synatom, is responsible for the raanagement of the
nuclear fuel cycle for the seven pressurized water reactors which
provide 60 % of the electricity consurnption of Belgiurn.

Regarding the back-end of the nuclear fuel cycle, we have a balanced
vjewpointl we are not pro-reprocessjng nor anti-reprocessjngi we are
not pro--direct disposal nor anti-direct disposal. Our principle is very

simple:with due regard to assurance of suppiy, we aim at the safest
and Iowest cost operation of our nuciear plants.

Today there is an industrially proven method for spent fuel
management, namely reprocessing foilowed by conditioning of waste
of all activjty leveis. Hence, we have jn force reprocessing contracts

covering park of our back-end requirements. We have also built the
necessary radioactive waste storage facilities. SiRce about ten year$,

an underground laboratory is gatheriRg extremely valuable data on
waste disposal in deep clay layers.

But we aiso believe it is of paramount importance to qualify the
alterRative : direct disposal of spent fuei, which is curreRtly under
development. For the future, i.e. after the year 2000, we think {hat the

time is not yet ripe for us to make irreversible back-end choices. We

have recently launched, in accordance with the instructions from our

Parliarrient and our GovernrrieRt, a full-scale review of the two
possible routes for the back-end. A fuli comparison is expected to bG

made by the end oM 998.

1 "Various Plutonium Problems Discussed by E>(perts at Tokyo Roundtable", Atorrts in

  Japan, February 1994, pp, 16-1 7.
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UTILIrv EXPERIENCE WtTK ResACTOR PLVTONIUM

The uranium and plutonium which we get from our current
reprocesslng coBtracts is cornmitted for immediate recycling in our
nuclear units.

Plutonium use as mixed oxide fuel (MOX) has been the subject of a
parliamentary debate last year in Belgiurri. After detailed examination,

the Parliament and the Governrnent approved cor!irt3ercial use of our
reactor plutoniura as mixed oxide fuel.

Mixed oxide fuel is currently in indu$trlal use in Switzerland, France,

Germany. [t is not a novelty to us. Since 1963 it has been used in a

pressurized vvater reactor aRhe Beigian Nuclear Research Center.
Mere than 300 toBs of r;3ixeci oxide fuel have been fabricated to ctate
                                                        :among which more than 200 tons in Belgium. This has permitted the
recycliBg of more thaR 15 tons of reactor plutoniurri, which yielded, in

a numbGr of reactors in ffurope, the equivalent of twice the annual
electricity consumption of Belgium. Thirty pressurized and boiliBg
water reactors are now fully liceR$ed in Europe for raixed oxide fuel
usage. There are currently fifteen reactors loadect with plutonium fuel.

European utlllties have cietalled knowledge and experieRce of
plutonium and mixect oxide fuel handling, transports, physical
protection and safeguarckRg. The European industry has first-hand
information on prices and costs. Its experience is not based upon
paperwork but on actual achievements2.

2 D. Woolf, ''MZ>(ed Oxide Fueg - Past, Present and Future", US Council for Energy

  AwareRess Conference, Dallas, Texas, March 21-24, 1993.
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WARHEAD PLUTONIUM : USE IT AS MIXED OXIDE FUEL

With this background,
warhead piutonium ?

how do we see the question of destinatioB of

We think that the United
from the experience that
management techniques.

States and Russia could

Europe has gained with
and should benefit

 reactor plutenium

Their governments
warhead plutonjum
reactors3.

shouid encourage their
as soon as possible,

utilities to

jn existjng

burn
 light
excess
 water

The major advantages of mixed oxide fuel use are:

- the technique is readily available and technically mature4;

- it takes oniy 3 to 5 years to build the required MOX fuel factories,

  once they are licensed5;

- it js the most econornic solution, as l shall demonstrate in a few

  momentsl

- it provide$ a high level of verifiability6 and safety7;

-- it converts warhead plutonium into reactor plutonium contained in
  spent fuel, which is as proliferation resistant as standard light water

  reactor spent fuel8;

- it creates no new waste management difficulty since mixed oxide
  spent fuel can be finally disposed of in the same way as standard
  iight water reactor spent fuel.

3 in order to give an appropriate incentive to the utilities, the goverBments could commit

  themselves to take back the spent mixed oxide fuel at no cost to the utilities, and be
  responsjble for jts fjnal disposal. Thjs could be for the governrnents a cheap way to
  dispose of excess warhead plutonium, as proposed by P. Goldschmidt, ''Corral Plutonium

  for Peaceful Use", The Wall Street Journal Europe, January 14-t5, 1994 (see also
  'TIA!bshington Pubfic Poweij Supply System EYes P/utonium Stockpfies for wrJP7 and 2",
  Atom vol. 432, January/ February 1994, p, 2),

4 OEC[) Nuciear Energy Agency, "IVutonium Fue/Jan ,4ssessment'', report by an expert

  group, 1989.

5 A. Pay & A. Vandergheynst, "AxfO>( Fue/ Fabrication PIants in DessePOperating

  Elixperience with PO-P7, A Second Generation Plant"; W. Fournier & J.P. Mouroux
  "MELO.>( Progress Status': both papers to be presented at the 4thlnternational
  Conference on Nuciear Fuei Reprocessing and Waste Management, London, United
  Kingdorn, 24-28 April, 1994,

6 Internationai NuciearFuel Cycie Evaiuatlon, `'Reprocessing, Plutonium Handfing, Recycle'',

  reportofINFCEWorkingGroup4,publishedbyiAEA,Vienna1980,pp.123-169,
7 OECD Nuciear Energy Agency '!71he Safety of the IVuclear Fuel Cycle", report by an

  expert gro ti p, 1993.

8 US National Acaderny of Sciences, ''Management and Dispositi'on of EI>(cess VVeapons

  Plutonictm'F, F)republication Copy, February 1994.

il -2-7-4



-5-

WHAT ABOUT VITRtFICATION & DISPe$AL "?

Some people consider that vitrification of plutoniurri oxide blended
with high level radioactive waste and its flnal dlsposal would be a
better solution.

A better solutioB ? At first glance, public opinion might indeed prefer

solutions allowing final disposal of rriaterial perceived as hazardous.

Nevertheless, safety authorities in Europe seem today to favour
radwaste managerrient optioBs with as little reactor-grade plutonium

remaining in the waste as possible. In such a context, would
deliberately throwing-away weapons-grade plutonium in high
coRcentrations seem ratioBal ? Would it be acceptable from a non-
proliferatioB standpoint ? lvery rnuch doubt it.

Further, plutonium vltrification & disposal is only conceptual at this

tirne: it must first be established and followed by practical application

at the sarae safety level as MOX industry. Its costs/benefits balance

remains to be assessed from a number of standpoints : criticality,
long-term stability, radiation protection, environmental impact,
economics anci non-proliferation. It will certainly reach, at a point in

time, the safety standards already achieved right now in the European

plutoRium industry. But when ?

Thls wiH require at least a decade of R&D and ri3ajor budgets9. Such

developments should not be used as an excu$e for not starting the
elimination ef excess warhead plutoniuri3 as soon as possibie,

As said above, lt wouid take only 3-5 years to build the corresponding

MOX fuel fabrlcation plants accordlng to industrially established
techniques, provided there is no political hindrance to the siting and

licensing process.

LICENSING AND PUBUC ACCEPTANCE PROBLEMS WITH MOX FUEL ?

Some people have argued that u$e of warhead plutoniura as mixed
oxide fuels would be controversiai: obtaining licenses and gaining
public approva] would be difficuit, especially in the United States.

But why should it be so ? Would the vitrification & disposal option
really be more acceptable to the public ? It is doubtful.

Let's first look at the point of licensing : the experience in Europe

definltely shows that llcensing the use of rr}ixed oxide fuel in llght
water reactors is not that difflcult.

9 Us Congress, Office of Technology Assessment, "DismantM7g the Bomb and Managing

  the Nuclear Materials", OTA-O-572, Septernber 1993, pp. 97-98.
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lndependent licensing authorities in Gerrnany, France, Belgium, and

Switzerland, for instance, which have bullt their conclusions on
decades of experiments, all agree that mixed oxide fuel usage is fully

acceptable. Indeed, loading, say, one third of mixed oxide fuel in a

Iight water reactor does not notably aiter the operational and safety

characteristics of the reactor. Some reactors are already licensed for

operating with up to 37 % or even 50 9t6 of mixed oxide fuel in the

core.

Why should it be different in the UBited States ? Would the opponents

to MOX suggest that the licensing authorities in Europe arG more
accommodating or less qualified than their counterpart in the United
States ? The outstanding safety record of nuclear energy in densely
popujated EuropeiO denies such clajrr}s.

It is true that licensing of mixed oxide fuel fabrication plants has not

been easy in Europe, to say the least. Bu{ it must be stressed that
those difficulties arose from actions by certain political circles and

anti-nuciear activists. None of thern was technical.

Turning now to public acceptance, the argument seems equally
wrong. Everyone everywhere would be very satisfied if valuable
material previously destined to destructive airns, such as highly
enriched uranium and warhead plutonium, would be usedior peaceful
purposes. A recent opinion poll in my country, Belgiurn, has shown
that twice as many peopie would favour recycling warheact plu{onium
in cMlian nuclear reactors rather than oppose it.

A real problem one is facing in the United $tates (l should perhaps

say in Washington) might well be the disproportionate influence of
pressure groups which are dogmaticaHy opposing anything connected
with nuclear energy.

The attention of policy rnakers in the United States shoulci be drawn,

as did Gerald Holton in his recent penetrating book ''Science & Anti-

Science" pubiished by the Harvard University Press, at (quote) "the
type of pseudo-scientific nonsense that manages to pass itse/f off as

an 'a/temative science'and does so in the service ofpo/itical ambition''

(unquote). One must be prudent and watch carefully at the reasons of
some benevolent advisers' positions.

10 There rnight be a need to remind that ln the United States the average capacity factor of

  the nuciear power plants oniy reached 70 % forthe first time in 1993. By comparison alj

  seven Belglan nuciear power plants have reached a cumu/ative load factor of 80 9t6 from
  their first commissioning date nineteen years ago (Nuclear Engineering lnternational,
  ''Load Factors : f993 Annuat Revieta!', April 1994, pp 16-21).
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EceNoMIc ANALysls

lt has been said that revenues from power $ales from MOX fuel would

not be enough to offset the costs of destroying surplus warhead
plutonium.

Let me demonstrate that this is wrong.

Our calculatlons are not based upon theoretical cost assumptions but,

when available, on actual prices and offers made by industrial
companies striving no{ only for cost recovery but also for profit, while

keeping outstanding safety record$. Our experience with economic
calculatlons for reactor plu{oniurv3 can be easily extended to warhead
plutoniurr}.

Let's corripare the two rrtain destination option$:

  ee MOX scenario: use of plutonium as raixed oxide in current light

    water reactors'
                '
  @ V&D scenario : plutonium VitrMcation with high level waste
    followed by itlsposal of glass canisters.

The econoraic assessmeRt of the two options request consideration of
the following main l{erri$:

  ee to compare the energy produ¢tion co$ts in both cases : i.e. the
    fuel cycle co$t$ with mixect oxicte fuel and the fuel cycle co$t with

    stanctarci uranium fuel;

  ee to a$ses$ in both cases the co${s of plutonium storage,
    depending on their respective cturation;

  e to estimate the vitrification & disposal costs of unrecycled
    plutonium.

Let us look at those iterns in sequence.

U-2-7-7
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ee Enefigypredesctionco$t$

Warhead plutonium procurement costs, under oxide form, can be

considered nil for the purpose of this exer¢ise, since they are the
same in both cases. Thus, in the MOX scenario, the energy
production costs are Iimited to the mixed oxide fuel fabrication priceii,

the mixed oxide spent fuel management and the operation of the
nuclear station. In {he V&D scenario, the replacement power is
supplied by standard enriched uranium fuei. In that case, the energy
production costs cornprise uranium purchase, conversion into hexa-
fluoride, enrichment and fuel manufacturing prices, as well as spent
fuel management costs and operation costs of the nuclear station.

When cemparing the two cases, the two latter items, spent fuel
management and reactor operation costs, are equal and thus cancel
out, Ieaving only the costs associated with the ''front-endF' of the

nuclear fuel cycle. We use the following reference values and a very
wide sensitivity range for market values:

Reference Rane
Averageburnup 42,5MWd/kg 35-50MWdlkg
Uraniumpurchase 20$AbU30s s-35$/lbU30s

Conversion 6.5$lkgU
Enrlchment 1OO$ISWU 75-125$/SWU
Ufueifabrication 275$lkgUe
MOXfuelfabrication 3,500$/kgHM

The range of cost differentiaj between MOX fuel and standard
uranium fuel is shown on the following graph, covering a rather wide

range of uranium prices1

Figure 1
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M The MOX fuei fabrication price inciudes the conversion of depleted uranium hexafluoride

  into oxide and its use as matrix forthe plutonium oxide.
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The calculations show, iR the reference case, that MOX fuel costs are

about 12 % more than $tandard fuel. This, translated in dollars per
grar!3me of warhead plutonlum, represents $ 41g plutonium. This value

depends on the market assumptions as well as on burnup. With
higher burnups, such as the 48 or 50 MWdlkg currently achieved in
Europe, there is a break-even : in other words, there is equivalence
between MOX fuel and standard enriched uranium fuel.

This graph shows that, except in extremely improbable scenarios
(very low burnups, very low uranium and enrichment prices), the cost

differential between MOX fuel and standard enriched uranium fuel
costs ranges between -$ 5 and - $ fO per grepmme plutonium, with
the equivalence being quite likely.

Warhead plutoniura recycling will take place on a time span of a
decade or so, i.e. equivalent to the duration of standard long term

uranium and enrichr!3ent purchase contracts. Hence, in these
calculation$, one needs to consider as market indicators the Iong term

prices, nameiy today about $ 1511bU30s and $ fiOOISWU or more.
Looking at the graph above, we get rather close to the econori3ic
equivalence between eBergy production costs with MOX fuel and
standard fueli2.

12 This graph also suggests a very interesting conclusion. Since warhead piutonium would

  replace uranium, its use will decrease uranium demand and thus have a depressing
  effect on uraniurn market prices. This pure market effect may significantly benefit the
  global fuel cycie costs. Let us a$sume that one-third of a given nuclear park uses MOX
  fuel and the two remaining thlrds standard uraniurn fuel. Further, assurrie that MOX,
  when used, represents 30 % ofthe corresponding core. Now, what does this yield forthe
  economics of plutoniurri recycle ? The calculations show that if such plutonlurn recycle

  has the indirect effect of decreasing the average uranium market price by, say,
  f enbU30s <for iiiustration>, the rnoBey saved on uranium purchase is equivalent to an
  addkional plutonium credit as high as 3.5 iorlgrramme p/utonium. This sjde-effect (whjch

  could also apply to enrichrrieRt) mjght well turn out to be more important IR practice than

  any direct effect such as calculated above. But lts level cannot be dernonstrated now.

ff -2-7-9
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ca P/utoniesmstoragecostsl3

The plutonium oxide storage costs (investment and operating costs)
mainly depend on the size of storage facllities and on the duration of

storage. Regarding the size, we assume that individual storage faci-
lities would contain 100 tons warhead plutoniumi4. The duration of
storage is dependent on the route selected. Since MOX fuel factories

can be built in 3-5 years one can take 10 years storage of plutonium
oxide as conservative in this option, when accounting for iicensing

processesi5. In the V&D scenario, R&D wM take about one decade,
during which storage shail be needed. To those years, one should add

approximately 10 years assumed to be needed for licensing and
building the vitrification and disposal facilitiesi6. Hence, in this case,

storage can be reasonably estimated to last 20 years.

The following graph cornpares the storage costs in $ per gramme
plutonium for a number of discount rate$ (in real terrns)i7:

Figure2
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This graph shows that in realistic circumstances (ctiscount rate 5 % in
real terms), the plutoniura storage costs are about $ 2 per gvarwf?7e

lower with the MOX scenario than with the V&D scenario.

13 Fora discussion ofthe need forstorage, see e,g. A Jaumotte & A Michel, ''Recycimg aiso

  lt4Mtaty Plutonium: 77me has Come to Act'･', 1nternational Amaldi Conference of Academies

  of Sciences and Nationai Scientific Societies, Heidelberg, July 1992; see also, more
  recently, the consensus on this point at the lnternational Policy Forurn :"Managetnent &

  Disposition ofNuc/ear VVeapons Materiafs': Leesburg-Va, 8-M March 1994.

14 lt ls assumed, for this exercise, that Russia and the United States shall each recover

  about 100tonnes pivtonium from their dismantled warheads (cf. Uraniurn lnstitute,
  "Disarmament and tVuclear Fuel", Ul Briefing ne 93/4, AptiiT 799Cirp,.

a5 us National Academy of Sciences, op, cit. (1994),

16 US Congress, Office of Technology Assessrnent, op. cit. (1993).

17 Assuming a capitai cost of $ 3oo miiiion for a loo tonnes plutonium storage facility and

  annual operating costs of $45million, all in constant rnoney (B,G. Chow &
  K.A.Solomon, "timiting the Spread of valeapon-Usabte F7ssile Materials", RAND's
  National Defence Research lnstitute, Santa Monica -CA, 1993, pp. 67-69),

n-2-7-IO
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`g, PIutonium vitrification costs

The European reprocessing iRdustry has a long experience in
vitrifying fission products and rriinor actinides. This experience can

serve to estimate roughly the costs to be borne if such high Ievel
radioactive waste would be blended with plutonium and theB vltrified,
although rnany dlfficult technicalities remain to be solved.

Those costs will maiRly depeRd on the technically allowable plutonium

content ln the fiRal glass, on the absolute size of the vitrificatlon
facility anci oR the availability rate of high Ievel radwaste quantities for

blending.

Figure 3 below shows schematically the aBnual capacity required to
vltrify 100 tons of warheaci plutonium within 10, 15 and 20 years
respectively, as a function of plutonium content in the final glass pro-

ductsG8. 0ne can notice that for such 100 tons and reasonable time
                       'frames, one woulci need a capacity equal to at least two vitrification

plants of the size of the Cogema industrial facility associated with

UP3-La Hague.

l

Figure3
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The plutoniurri content of glass canisters will be limited by a number of

factors, such as: solubilityi9, crlticality20 and non-proliferation resi-

stance. In the Iatter instance, one will have to very carefully weigh{ the

proliferation risk arising from the concentration, within a single glass

block, of amounts of weapon-grade plutonium large enough in
principle for explosive uses.

18 ln this graph, 4 kg plutonlum per canister is equivaient roughly to 1 96 plutonium assay iR

  the glass. For reference, the maximum allowed content in each glass canister produced
  at reprocessing plants in Europe is 110grammes of plutonium-239 per canister (see
  R. Odoj, "Plutonium in Betriebsabfallen", Mensch+Urnwelt, Magazin der Gesell$chaft fUr
  Strahien-und Umwel{forschung Mtwchen, 6. Ausgabe, SeptemberG989, pp. 25--26).

I9 And othertechnical factors, such as giass cracking by helium production (alpha particles)

  and a]pha radiation embritjement.
20 H. P. Berg et al.,"Criticafity Considerations ofthe R'nai Disposal ofAipha-Bearing Weste",

  Intemationa[ Symposiurn on Geological Disposal of Spent Fuel, High-Level and Alpha-
  Bearing Wastes, Antwerp, Belgium 19-23 October 1992 (IAEA--SM-326f37).
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Figure 4 below gives rough estimates of the warhead plutonium
vitrification costs in $ per gramme plutonium (discounted at the time of

first operation of the vitrification plant2t), as a function of the
pjutonium content of the gjass product22, for different operating ljves

ofthe relevant facility, always for a totai oM eO tons plutoniurri :

Figure4
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lt appears that, with a cost equal to or higher than $ 20/g in practical

cases (yet unproven), vitrification is a costly process.

To be fully consistent in our comparison of plutonium destination
options, we must now discount those vitrification costs to a common

base date. This base date might be set at the time of MOX fuel
fabrication (i.e. after 10 years storage in our example). This
vitrification costs should be discounted 20 -10 = 10 years. With a
5 9t6 dlscount rate this results in vitrification costs equal to or higher

than $ fO per gramme ptutoniam in real terms.

21 We assumed $1 billion IBvestment cost (including R&D) for a 300tonnes glass per

  annum capacity (''DOE Considers Using Erench Process for HLW V7'trification at Nanford",

  Nucleonics Week, March 17, a994, pp. 7--8) aRd appropriate scale effects for other
  vitrification plant sizes. It should be Roted that, for high capacities, the results shown on

  Figure 4 may be too optimistic since only "smaller' units (similar in size to the current

  vitrification plant a$soclated with UP3-LaHague) rr}lght be technically feasible.
  Operation costs are estirr}ated at $ 230,OOO per ton of glass, Dlscounting is doBe at 5 %

  per year jn constant money,

22 In this graph, 4 kg per canister is equivaient roughly to 1 % plu{onium assay in

  the glass (see note 18 above).
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aj Y7tn'fiecipiasoniesrwfinagdi$posafcest$

lnow turn to the storage and final disposal of glass canisters. Here

too, European experience can help assessing the costs, since a
nurriber of interim storage facilities of glass canisters produced at

civilian reprocessing plants are in industrial use in Europe and large

R&D programraes on disposai in many types of host rocks are
currently underway.

We have disregardect the interirn storage costs in our study oB warhead

plutoniuri3. Indeed, we may assur¥3e that, by the time such glass
canisters would be produced, the final disposal site shall already have

been selected, that the licence will have been granted, and that the
lnstallations needed will have been built. This assurription rriight look a

bit optimistic, especially in the UBited States' case, knowing how slowly

the Yucca Mountain speRt fuel disposal project ls proceeding. Never-
theless, one caR be sure that when there will be a real political will to

expedite those matters, solutions will be available rather quickly.

The cost of final disposal of vitrified waste mainly depends on the
waste volume and thus, again, on the plutonium assay in the glass. Our

estimates are shown in the following graph, in a now famlliar format23.

The costs are discounted (5 % p.y.) at the tirr}e of first operation of the

disposal facility, assumed to be at the same time as the vitrification

plant startup.

Figure5
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Accordjng to these calculations, final disposal of vitrified plutonium

r¥3ay be estimated to cost about $ 1O per grar:3me plutonium or more.

After discounting to the base date discussed above, i.e. the tirne of
MOX fuel fabrication, this yieid$ disposal costs equal to or higher than

$ 5 per gramme ptutoniam in reaRerms.

23 our estimates are based upon final disposai costs of canisters containing vitrified high-

  levei waste from reprocessing, i.e. about $ 65,OOO per giass canister. For a discussion of

  the uncertainties in those costs: OECD Nuclear Energy Agency, "77?e Costs Nigh--Level
  VVaste Disposal in Geo/ogical Repositories, an Ana(ysis of Factors Afecting Cost
  Estimates", report by an expert group, G993.
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ca Summary of the cost anatysis : MOX scenario yersus vaD

  scenano

Let me now surrirnarize briefly the costs calculations on the main
iterns involved in the economic comparison between use of warhead
plutoniurri as MOX fuel for reactors and its vltrification & disposal as a

wastel

@ energy production:the MOX scenario may bring an additional cost
  of up to $10 per gramme plutonium or may save up to $5 per
  gramme, depending on the uranium and enrichment market
  conditions. The equality between the MOX scenario and the V&D
  scenario is quite Iikely;

e plutonium storage costs are $ 2 per gramme plutoniura lower in the

  MOX scenario than in the V&D scenario'
                                  '

e pfutonium w'tn'fication leads to costs oniy in the V&D scenario,
  which can be estimated equal to or higher than $10 per gramme
  plutonium;

¢ p/utonium fina/ disposaf as vitrified proctuct increases the cests of
  the V&D scenario by at least $ 5 per gramme.

The conciusion is cjear enough: warheact piutonjurn recycling in light

water reactors make$ economic $ense24. It shoulct be stressect, again,

that these result$ are basect upon first-hanct commercial information

on prices and costs. Many other $tudies in this ctemain are based
upon paperwork; ours are rooted in actuai achievements.

The rnoney saved in this option, comparect with the V&D scenario,
ranges between $ iO and $ 20 per gramme plutonium.

For 100tons warhead plutonium, this means savings of $1 to $2
bjjjjon.

24 Even without taking into account the possible

  enrichment supply markets,

                      ll -2-7-
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GENERAL CONCLUSION

ca Assuming that the superpowers really have the intention to de-
  milltarize their warhead plutoRiurn inventories, the fastest, safest

  and most econorriical currentiy available way for disposing such
  piutoBium is to use it as MOX fueRB existing light water reactors25.

ee Reloading one-third of the nuclear reactors presently in operation

  in the United States with 113 of MOX fuej would use 100 tons of
  warhead plutoniurn over ten years. Thls would generate 750 billion
  kWh, i.e. as much as the {otal electricity consumption ef the State

  of New York during five years26.

@ This approach does not preclude burning plutoniurn in fast neutron

  reaciors, nor further technological developments currently
  underway to optirr}ize the destruction rate of plutonium in new types

  of reactors27. But these developments will only bear fruit decades
  from now. This shouict not be used as an excuse for not starting
  the elirriination of excess vvarheaci plutoBiurn as soon as possible.

@ The civilian nuciear industry, especially in Europe aRd Japan, is
  well equipped {o help the United States and Russia achieving this
  aim safely.

@ The MOX rcute is fully proven on an inciustrial scale, as opposed to

  other technlques such as vl{rificatlon & disposal. Such alternatlve

  techniques are at very early siage$ of developrnent anct there is no

  guarantee that they wM attain the $ame proliferation resistance as
  irractiateci MOX fuel (l.e. the ''spent fuel standard'' set by the US

  Natlonal Acacierny of Sclences)28.

25 slrnilar conclusions may be drawn from recent independeRt research reports, such as:

  the United States Department of Energy Technical Review Committee, "PIutonium
  Disposition Stucty'1 july 2, 1993; US Congress, Office of Technology Assessrnent,
  "Dismantfing the Bomb and Managing the Nuclear A4ateriafs", OTA-O-572, September
  f993; N.J, Numark& T. Suzuki, "Spoils of Peace, va!7?at 7b Do ua'th US YYkarhead
  Plutoniun7", Nuclear Engineering lnternational, January 1994, pp, 43-46; US National
  Acaderny of Sciences, ''Management and Disposition of EY>(cess Weapons P/utonium'',
  Prepublication Copy, February 1994; H.von }-larduBg, "Options for the Limitation of
  Undesirable Access to PIutonium", ,ettomwirtschaft, Februar f994, pp. 142-145; G. Clark

  (Uraniurn lnstitute), "Uranium to 20VO", paper to be presented at the 9th Pacific Basin
  Nuclear CoRference, Sydney, Australia, 1--6 rnay G994.

26 cf. P. Goldschmidt, "Corral Piutonium for Peaceftii Use'', The Wall $treet Journal Europe,

  January f4-1 5, 1994.

27 see e.g., two review articles }n proceeding of the lnternatioRal Conference

  SAFEWASTE '93, ENS, ANS, OECD, IAEA, CEC, SFffN, 13-18 june 1993, Avignon,
  voi.{: A. Suzuki, "Japan's Strategy on i･ligh-levei Radioactive va!taste Management"

  (pp.408-415); J.Lefbvre et al., "Partitioning and 10'ansmutation of Long-fived
  Radionucfides"(pp. 416-429).

28 us NatioRal Academy of Sciences, op. clt.
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@ To consider as a waste a material with large energy content like
  plutonium would be irresponsible in a world with finite resources29.

Iwill enct my talk with a word of concern.

If no practical step is taken in the United States and Russia within the

next two years for the destination of excess weapons plutonium, by
startjng the construction either of MOX fuel fabrication piant or of a

plutonium vitrification facility, the worid might question that there is a

real desire in the United Siates and Russia to solve this problem.
Such a suspicion might complicate the discussions on the extension
of the Non--Proliferation Treaty.

And a word of hope.

The use of warhead piutonium for electricity production couid bGcome
the symbol of real efforts towards a safer and more peaceful worlct.
Being gathered here, in Hiroshima, we all feel strongly about this
ultirnate goai. Let us not waste ihis chance.

29 see e.g. World Bank, "Wbrid Development Report 7992, Deve/opment and the

  Environment't Oxford University Press, 1992: ''Policies that encourage efficlency lead to

  less waste, less consumption of raw rnaterials, and more techno[ogical innovation".

                      ll -2-7-16
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    SIX REASONS FOR DEFERRING
THE USE OF SEPARArllED PLUTONIUM
IN THE CIVIL NUCLEAR FUEL CYCLE

1. IINNi)ROVIE CHA]NCES FOR HUMAN SURVIIVAL

tw Small quantities of reactor and fuel-grade plUtonium can be

  used te make effieient, powerful nuclear bombs as well as

  inefficient crude bombs and terrorist explosive devices.

2. MMrT SPREAD OF NUCILiEAR EXPLOSIVE MATERIAL

pt National separation, recycle, and breeding ofplutonium on a

  commercial scale place an impessible burden on the current

  .capabdities of the iAEA safeguards system to detect promptly

  thefts or diversions of Pu-bemb quantities from peaceful use.

3. PREVEN'T ABUSE OF NUCLEAR 'IECHNOLOGY

tw "Civi1" plutonium programs provide a legiimate eivilian cover

  for aRy country to aequire a stockpile of nuclear explosive

  materials, while sustaining a glebal technology base in

  chemical separation, processing, and metallurgy that has been

  -- and will continue to be -- applied to clandestine military

  programs.
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4. REDUCE POTEmn FOR NPT 'BREAKOUTtt

dy The JAEC vision of a future plutonium economy ignores the

  problem of future 'break-out" from the NI'T by nations that

  have "legallY' acquired a stockpile of separated plutonium

  under safeguards, but then undergo political upheaval and

  emerge as nations deterrnined to build nuclear arsenals.

5. ENCOURAGE DEStMUenON OF WEAPON STOCKS

ig Stockpiles of separated "civil" plutonium and operatienal Pu-

  production facMties will act as a banier to deep reductiens

  and eventual elimination of nuclear weapons held by declared

  and undeclared nuclear weapon states.

6. ENSURE EFFI[CnEN'Ii AEILOCATEON OF CAPITAL RESOURCES

@ Separation and use of.Pu in the civil nuclear fuel cycle is not

  justified now by current or foreseeable energy market

  conditions, which favor investments in conservation,

  efficiency, and a range of competing power sources, including

  safer, more reliable and efficient advanced LWR technology.
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1. Small Quantities ef Reacter or Fuel-Grade PXntgni"m Can be

Used to Make Nuclear Bembs.

tw Regardless of the fuel bumup level, the critical mass of

  plutonium separated from spent fuel will be between that of

  Pu-239 and U-235, the most favorable isotopes for making

  weapons. ･.
@ Recent reviews by J. Catson MarK Director of the Theoretical

  Division, Los Alamos 1947-72, and the U.S. National Acadenry

  of Sciences show that:

--
 a basic fission weapon with a prQbable yield in the vicinity

of 5 kilotons, having a radius of destruction two-thirds that of

the Hireshima bomb can be made from as little as s4uggk of

plutoniumreceveredfrompmthb fuel.



ZHE 27ZH JAfiF ANNUAL C(maERENea
Hiroshintq, Japan - !iprit 13-l5, 19S)4

caRISroPHER E Pua NRDC
              INrge 4

tw MODERN EFFICIENT HIGH YllIID WEAPONS USING
  REAerOR-PLUTONIUM ARE POSSll3IE:

-- The threshold for initiating fusion reactions in the

fissioning core is reached at about 300 tons.

                                     .;h
-- This is less than the worst expected ("fizzle") yield of 700 tons

expected from maxtmum "preinitiation" of the original Nagasaki-type

bomb by spentaneous neutron emission in the weapon material.

--- The National Academy Report notes: "Regardless of how high the

concentration of troublesome isotopes is, the yield would not be less

[than one kiloton]" for "a relatively simple device."

-- Therefore, a few grams of a deuterium-tritium mixture

present in the fissioning core will increase the yield of a

reactor-grade bomb by a factor of 5 or more.

-- The NAS Report notes: 'With a more sophisticated'design [than the

original Nagasaki weapon], weapons could be built with reactor-grade

plutonium that would be assured of having higher yields."
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@ HOW MUCH HIGHER CAN THE YIZEID GO??

--
 Unfortunately, reactor-PU fission weapons with yields of a

few to tens of kilotons can produce the X-ray energy needed

to compress and ignite fission or thermonuclear 'tsecondary"

stages with yields of hundreds of kilotons te.megatons.

--
 Three decades ago, Chinese scientists successfully tested a

3 megaton thermonuclear weapon only 32 months after their

first atomic test.

tw CONCLUSION -- Produetion or acquisition of HEU, or

  separated Pu without regard to isotopic composition, by any

  competent industrial state canies with it the potential to

  develop not oniy "crude" fission bombs of the-Nagasaki type,

  but also weapons of even greater destructive potential.
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POIZNT ONE DISCUSSION: Requirements for a Bomb - Any "Grade" of PIamnium Will

Do the Job.

   Plutoniurn can vary widely in its isetopic composition, and can exist in six metallic forms

corresponding to six different arrangements of its crystal structure. The two forms most

often associated with weapons are the most dense "alpha-phase,'` and the more stable "delta-

Phase.tt

   The plutoniurn in U.S. nuclear weapons is 'tweapon-gradet' (less than 7% Pu-240) in the

form of deha-phase metal (density == 15.7 gloc). 'Ihe bare critical mass of delta-phase

plutonium rnetal is dependent on the concentrations of the various plutonium isotopes, and

varies from abeut 16 kg for plutonium with 6% Pu-240, to about 22 kg for plutonium with

30% Pu-240, reactor-grade plutonium from high bum-up fuel.i

   The less stable, more brittle alpha-phase plutonium metal has sinaller (nitical inass values

ranging from about 10 kg for plutonium with 6% Pu-240 to about 15 lrg for plutonium with

30% Pu-24e.2

   'Ilius, Tegardless of the fuel burnup level, the critical mass of the extracted plutonium will

be between that of Pu-239 and U-235. 'Ihe Trinity device (and the Nagasaki bonib) used 6.1

kg of weapon-grade plutonium, and modern compact fission warheads require as little as 3

kg of weapon-grade plutonium. As shown below, a basic fission weapon with a yield in the

vicinity of 5 kilotoms could be made from as little as 3 kg (alpha-phase) to 6 kg (deha-phase)

plutonium recovered from high bumup fuel.

i The bare critical masses for plutonium in the delta-phase (deRsity == 15.6 glcc) range from about

16 kg for Pu-238 and -239, to 19 Kg for Pu-241, to 63 Kg for Pu-240. All the various isotopic

combinations fall withn this range.

2 the bare critical mass for plutonium in the aipha-phase (density = 19.6 g/oc) are about 10 1rg

for Pu-238 aBd -239, 12 kg for Pu-241, and 40 kg for Pu-24e.
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        TABIjE IA: ROgGH DESIGN CRMffUA FOR A VVEAPON

Critical mass M. == amount needed to smstain fission chain reactiou.

                                                ttThe asseMbled weapen systeni needs to contain about 2 "crits" (two eritical masses)

or more. For exarnple: ･...,
                                losive Yield
    No. ef Crits

     1.5 O.6     2.o 4.6     2'5 i5,,'pt-ptO EIEIIF,?,S'i(iNM.a,)..ki)

     3.o 34.0
i!.gl,e..M.IliS(.r.e,q.ti.e.d,,fo.,'.C, r:'!lii$,IY.,qll:.),,C,an) Mx gr.e.aSly,.r,ed,,.u.gf}d by use of a neutron

 Exarnple (Npha-phase Pu):

    MM'. 'L: 6'Okk,g.?t.n.O,.rmalai,d.e.n,S,ll"Y.lleT.e.",,e,cted.

    M. == 6ff kg with x-fold uniform compression

lll.lligl8fEl5r&･,if,.llg,.a.SS8hll]8ii,ed,.Yll;l:,:}2R,RFi 2M.l,6Zq.Ui'rifit atilei.ea.S5.tw.9trts.･ trSl)IEPfl?,FIE}.
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TABIIE IB: NOMINAI. TWO CRMCAI, MASS REQUI]RErmrr FOR iVVEAPONS

patl lemateal
U-235 (93.7%)

Npha Pu-240

Delta Pu MOX`Grade
(32.1% Pu-240)

Delta Pu "Reactor-Grade"
(24.3 % Pu-240)

Delta Pu "Weapon-Grade'`
(6% Pu-240)

U-as3 (98.11%)

Delta FBR blanket
 (4.e% Pu-240)

Delta Pu-239

Delta Pu-238

Alpha Pu MOX-grade
 (32.1% Pu-240)

Alpha Pu "Reactor-Grade")
 (24.3% Pu-240)

Alpha FBR BIanket Pu-239
 (4.0% Pu-240)

     (Kilograms)'

 Bare Withmoderate Compressed
Noreflector refiector 2-fold

105

 80

- 48

42

34

33

32

32

32

31

as

21

52.4

42

24

21

17

16.5

16.2

16

16

15

13

10.5

1

13.1

le5

6.e

5.3

4.2

4.1

4.1

4.e

4.e

3.8

3.2

2.6

* Uncompressecl values for plutoniuin are mainty hypc}thetical, as the bigh spontaneeus fissioa rate of plutonium seNerely

complicates assembly ofa t,exp!asive "supercritical" mass at normal density by means of the "gun-assembty" technique used

in the Hirosbima uranium bemb. Howewer, a "Little Bcry" gun assembty of "2.5 crits" (32 kg) of reactor-grade plutonium could

produce an explosion with a yield on the order of la20 tons of 'INT equivaleag enough to kriock dawn a very large bulldng

seriously contaminate a downtown district, and cause thousands of prompt fata!ities and late!r caircer (teaths bom Pu-

inhatatioa
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     Pure Pu02 as well as MOX blends with Pu02 concentrations greater than about 2a
30% appear to be directly usable in an illicit nuclear device.3 However, the material

requirements are substantially larger and the explosive yields of such devices would be
substantially less than if plutoniurn metal were useq other design factors being the same.`

     Plutonium with a high Pu-240 colltent is less desirable for weapoms purposes than

weapon-grade plutonium, because for low-technelogy weapons designs the neutrons
generated by the high rate of spontaneous fission of Pu-24e caR inerease the statistical

uncertainry of the yield by "pre-initiaimg" the chain reaction before the desired compres.sion

of the plutonium core has been achieved. ln spite of this difficulty, miElitanZly uselfal weapansy

with predictabie ytelds in the kilOton rairge can be consmicted based on low technolagy designs

with ieactongradeplutonium. Accordmg to the conclusions of a"t:ecent study by the NatioRal

Academy of Sciences in the United States, based in part'On a classdied 1994 study by

scientists at the Lawrence Livermore NatioRal Laboratory:

even if pre-initiation oceurs at the worst possible moment (vVhen the material

first becomes compressed enough to sustain a chain teactioR), the explostve

yield of even a relatively sirnple device similar to the Nagasaki bomb would

be on the order of one or a few kilotons. rv7tile this yield is rtzferred to as the

'1fizzle yielL()" a one kiloton bomb woutd stiU have a destntctton radius roughly

one thta that of the Hiroshima weapon, making it a potentiaZly jbursome
eplosiva Regurdless of how high the concentration of troublczsome isotopes ig

the yield woutd not be ltzss. With a more sophisticated design, weapons could

be built with reactor-grade plutoniurn that would be assured of having higher
yields.5

     The sarne conclusions can be drawn from a receRt unclasshied review of this subject

by J. Carson MarK director of the Theoretical Divisien, Los Alamos National Laboratory,

1947-1972. Based on the now unclasshied probabdities of preinitiation estimated fOr the

original Trinity test device -- built with very low Pu-240 content delta-phase plutonium to

3 U.S. Nuclear Regulatory Commissioq Scijeguaizinig a Domestit Mrued Qnde Industiy Agtiinst a

H>pothetical Subnational 71zreat, N"UREG-0414, May 1978, p. 69.

4 The bare critical mass for reactor-grade plutonium oxide (PuOa varies from 3e to 70 kg. Bare

critical masses for MOX at 30 and 10 percent Pu02 concentrations vafy between 25e and 6oo kg

and 3,OOO to le,Ooo kg, respectivelyt ibid

S Mdnagement and Disposition of Encess IV23apons Rltttonittm, Committee on International Security

and Arms CoBtroL National Academy of Sciences, National Academy Press, Washingteg D.C.
1994, (Prepublication Copy) p.37.
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achieve a nominal yield of 20 kt and a "fiz2ie" yield of about 700 tons (i.e. the 'tworst-case't

yield obtainable short of.mechanical component failure) - Mark theR estimates the
probabihty of achieving a given yield with higher levels of spentaneous neutron emissions.

Assuming the Trinity device used super-grade material, the neutron source level
corresponding to reactor-grade material would be some 20 imes 1arger, resulting in a 67%

probabdity of achieving a yield in excess of one kilotoii, a 29% probabdity of achieving a

yield in excess of 5 kilotons, and an 8% probabMty of achieving a yield in excess of 20 kt.

     Assuming a more modern implosion system that assembles twi. ce as rapidly as the
Trinity device, the corresponding'pTebabdities are 82% above oRe kiloton, 54% above 5

kilotons, and 28% above 20 kiloton. Of course, improving the. .s,peed of assembly can also

increase compression of the core and hence the nominal yield. The United States, for
example, twice tested a "levitated core" version of the Nagasaki 'Fat Man" bomb during

OperatioR Sandstone in April-May 1948 that took advantage of the inereased mementum

obtained. from propelling a outer metal shell through free space before striking the
plutonium core. 'Ihese tests achieved yields of 37 kt and 49 kt compared to the 20 kt yield

of "Fat Mall." Thus if this improved but still relatively "prknitive" design were built today

with reactor-grade plutoniurn, it would have a better than even chance of producing an
explosion greater than 11 kilotoms.6

     That is far from the end of the story, however. The threshold for mitiaimg fusion
reactions in the fissioning core -- to provide additional free neutrons to accelerase ("boost")

the fission reaction - corresponds to an energy release in the vicinity of three hundred tons,

less than the fZzzt7e yt'eld of the eriginal Trmity device. This means that a few grams of a

deuterium-tritium mixture present in the fissioning core can inerease the iissioll yield by a

factor of5 or more, virtually guaranteeing that even a severely preinitiated reactor-grade Pu

weapon will provide a yield of several to tens of kilotons.

     Unfortunately, fission weapoms with yields of a few to teRs of kilotons can produce

the x-ray energy needed to act as the "primaiY' or triggering stages for themionuclear

"secoRdary" stages with yields in the hundreds of ldlotons to megatons. Four decades ago,

U.S. and Soviet scientists desigried tw"stage thermonllclear devices, without the assistance

of high-speed computers, that worked the Sirst tme they were tested

6For further discussion see, J. Carson Mark ReactoFGrade Pintoniumls Erplasive "Ftopenfies,

Nuclear Control Institute, August 1990, and a revised versioR of this paper pubkshed as

"Explosive Propenies of Reactor (lrade Plutonium, Science and Global Security, 1993, Volume 4,

pp. 111-128; Thomas B. Cochran, et al., Ahtclear Ivaiapons Databooki va)ltune L U iSsc Ibrces and

CZipabilin'es, (Boston: Ballinger Publishing Company, 1984), p. 24, fk x)tnote 17; T.B. Cochran,

"Hydronuclear Testing or a Comprehensive Test Ban, NRDC draft report, April 10, 1994, p. IZ
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     A decade later, Chnese scientists likewise exploded a thermonuclear weapon on their
iirst attempg only 32 months after their fust atomi'c test.7 Clearly, the production or

6cquisitioR ofseparated plutonium or highly enriched urai}ium by any reasonably competent

industrial state today means aR inherent potential to develop not only fission bombs of the

Nagasaki type, but also thermonuclear weapons of even more horrendous destmctive
potential.

;
.
:

7 Robert S. Norris, eL aL, Nttciear Jrp2rapons Databook V'blttme i Brinsh Rvench and Chinese

Alktclear VVeapons, Westview Press, 1994, p.420.
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2. National separatien, recycle, and breeding of plutoRium places an

impessible burden on the current capabilities of the IAEA safeguards

system to detect promptly smaM diversions of materiaE from peacefuR

use.

dy To reliably detect theftldiversion of one bomb's worth of Pu (i.e.

  half the IAEA's current 8 kg "significant quantiry" ) above'

  measurement "noise" with 95% confideng,e, 3.3 times the

  uncertainty in the inventory Difference (am) must be less than 4

  kgs. The value of am is dominated by the error in measuring

  plutonium input into the plant, usually about one percent of

  throughput.

  .- For Tokai MuAr.ag.AtV.g'.t.hr.tO."ithg"id6=1%90 rmY

                input error = 1.0%

     Therefore:

                3.3 (M) '" 3.3 x (.oo9 x 90 x .Ol) = 27 kgtyr

                (27 kgl4) : 6.75 x 'bomb quantity"

  -- For Mayak Combine

     (chelyabinsk-65): A.Ct.spg.･ tY.o.ut,g.htP"..t .=¢6ii90 MTHM/Y

              ' Inputerror=1.7%percampaign
                   # campaigns = 21y

  -- Therefore:

                 (ll)) = (.e09 x 100 x .e17) == 15.3 kgtcampaign

                 3.3 (ll)) : 50.49 kglcampaign

                 50.4914 = 12.6 x 'bomb quantity"
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@ CONCLUSION: Reprocessing safeguards need to be
  improved by a factor of 6 to 12 above present performance

  levels to provide the international community with conddent

  detection of stolen or diverted matertal.

tw QUESTION: Can this be done in a way wl}ich meets the

  requirement that safeguards provide "timely warning" of

  diversion or theft?

-- Detection time should be s "conversion time" to weapon

component

--
 For metallic Pu and HEU, conversion time is 7 -10 days;

For other materials, 1-3 weeks.

-- These times are much shorter than the period between

inventories at any fuel reprocessing plant operating today.

･- Implementing more effective safeguards would require

frequent shutdowns, further driving-up the cost of

reprocessmg.



ma 27ZH JAIF ."VNUAL cameERENca
fiirvpm Jtpm - mpnt 13-li 19P4

CHRISrUl?fiEER E Pua au
             page 14

@ CONCLUSION: No assurance that primary objective of

  safeguards -- timely detection of missing significant quantities

  of Pu -- is now being met, or will be met in the future.

  -- Near Real Time Accountancy (NRTA), involving frequent on-1ine

  measurements without shutting down the facthty, would improve

  sensitivity and timeliness of safeguards; Bur.,

  -- practical implementation of a commercially viable and effective

  NRTA system is an open question.
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POINT 2 DISCUSSION: Do IAEA Safeguards and Plrysical Secwity Measun}s Provide

SufiicieRt lnsuraRee Against Prelifk)ratiOn?

   Adequate physical secuity is essential to prevent the theft of any quantity of material,

eveR as little as one bonib's worth. Highly accurate material accounting aRd control

measures are essential to determine whether a theft has taken place, and to provide timely

warning to prevent the materiai from being used for illicit purposes. It is well estabkshed

- from experience at exisimg civil and military chemical separatien (reprocessing) plants,

nayai fuel facilities, and mixed-oxide fuel facilities -- that it is exty..emely ditificult (some would

argue impossible) to provide in practice a sulifieient level of physical security aRd material

accounting and controL at bulk handling facilities that process large amounts of nuclear

weapons-usable material.

   The di£ficulty in providmg adequate physical security is that theft of materials can involve
a collusion of individuals, including the head of the guard force, or even the head of the

compairy. Despite having guards at every bank, employees at the Bank of Credit and
Cbmmerce, Inc. (BoeD were able to steal millions of dollars from bank customers because

the thieves were running the banlc -- the collusion was at the top. if the threat includes the

potential for collusion irvolving the guard force and facility drectors, previdmg adequate

physical security in the West would require tuming the facility into a heavily armed site

occupied by an independent military force. in Russia pl]ysical security has relied on heavily

guardmg net only the facilitieq but also the towns where the work force resides. These

closed eities are anathema to a democratic soeiety.

   Of course the principal role of physical security is completely reversed when the
collusion involves elements of the government itsere in this case the prirnary mission of the

security apparatus is to hide the program from outside scrutiny. It is now known that at

'varioms times in the pasg the governments of the United States, Japan (during Worid War

II), Soviet Union, United Kingdom, France, Chin& israeL Indieq South Africa, Sweden,

Argentinq Brazi1, Taiwan, Pakistan, North Korea, South Kerea and Iraq have had secret

lluclear weapons development programs. in light of this histoi>; combatting the "nonn of

secrecy" surroundirrg the operations ofnuclear iesearch and cleveLcrprnent compl(mes can be seen

as an integralpart ofaay seticus nuclear nouprolijTeratton strategy.

   The international community's principal toel for penetraimg the seerecy of nuclear
facilities is the pewer ofthe International Atomic Energy AgeRcy to conduct inspections and

require adherence to strict material accounting and control procedures, collectively referred

to as "safeguards.`' These are meant to provide timely detection of the diversion of
significant quantities of weapoms-usable material. [lhe IAEA's Standing Advisory Group on
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Safeguards implementatioR (SAGSI) in 1977 defined a signiiicant quantity of plutoniuni as

8 kg. Depending on the rype of plutonium metal msea the thickness of neutron refiectors,

and the compressieR achieved by chemical explosives assembly mechanism, the true
significant quantity can be comsiderably less -- on the order of 3 kilograms.

   To provide assurance that a significant quantity of fissile material has not been divertea

the uncertainty in the inventory accounting must be small compared to the quantity of fissile

materiai considered significang e.g., compared to 8 kg of plutonium or Iess. At a bank each

deposit and withdrawal has a precise numerical value whick if acCurately recordeq permits

a precise daily balancing of the books. At a bulk haiidling facihty the books never balance

because of mherent limitations in the abihty to measule the niaterial quantities entering tlie

   in the parlance of ruclear material accouriting the inventory difference (il)) is defined

as

     ID = BI +I-R-EI,

where BI is the begiming inventory, EI is the ending inventory, and I and R are,
respectively, the material added and removed during the inventory period.8 For the

minimum amount of diverted plutonium (assumed here to be 8 kg) to be distinguished from

measurement noise with detection and false alarm probabMties of 95% and 5%, respectively,

it can be shown that 3.3 am must be less than 8 kg, where am is the uncertainty in the
inventory difference.9

   At existing reprocessing plants in the West that haRdle tons of weapons-usable
plutonium, 6m is dominated by the error in measuriAg the plutonium input into the plang

which is about one percent of the throughput. The Japanese Tokai Mura plang one of the

smallest plants in the Wesg has an average output of about 90 Metric Tons of Heavy Metal

per year (bvffHMly), and the LWR spent fuel processed has an average total plutonium

content of about O.9 percent Thus, 3.3 am for Tokai Mura is about 27 kg of plutoniuin per

annual inventory. Even if inventories were taken every six months, 3.3 aiD would be about

14 kg, which is stM greater than 8 kg. One simply carmot detect the diversion of several

bombs' worth of plutoniurn annually from Tokai Mura.

8 in the literature "inventory difference" (IZD) is semetimes called "material unaccounted for"

(um･
9 Marvin lvfi11er, "Are Safeguards at Bulk-Handling Facilities Effective?, Nuclear ()ontrol Institute,

Washington, D.C., August 1990.
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   We are told that material accounting and control at Russian plants handling nuclear fuel

in bulk form is rudimentary at best. The RT-1 chemical separation plant at Chelyabinsk-65

has a capacity of about 4oo MTHMly, and until 1991 had been operating at about 2oo
MI HZMly. Therefore, the simatjon at RT-1 would be two to six times worse than at Tokai
Mureg even if'it were brought up to current western standards.'O It is difficult to imagine

running a bank in which you counted the money only a few times a year, and then only

counted the notes larger than 10,OOO rubles. Yet the Russian nuclear estabksiment
sanctions the commercial mse of nuclear weapons-usable materiai under safeguarcis that are

no better.

   Detection time (the maxirnum time that should elapse betwgeR diversien and detection

of a significant quantity) sheuld be in the same range as the conVersion time, deiiined as the

time required to convert diiiferent forms of nuclear material into components of nuclear

weapons. For metallic plutonium and HEU, the conversion ime is 7-10 days; for other
compounds of these materials, 1-3 weeks. These dmes are already much shorter than the

period between inventories at any fuel reprocessing plant operaimg today. Thus, there can

be no assurance that the primary objective of safeguards - the timely detection of significarit

quamities of plutonium - is now being, or can be, meL

   To meet the tmely detectien criteria reprocessing plaRts would have to undergo clean-

out inventories every few days, or weeks. But this would reduce their amual throughput --

and utility -- practically to zero. It would also drive up the cost of reprocessing. Piutonium

recycle, the use ofMOX fuel in standard bonmiereial light`water reactors (LWRs), is akeady

uneconomical due to the high costs of reprocessing and fuel fabrication even when
conducted without a technically adequate level of safeguards. Similarly, the cost of the fast

ie Aocording to Evgeni D zelruB, chief engineer of the Mayak civil reprocessing plant at

Chelyabinsk65, a plutonium input-output balance for the plant is calculated every 3-4 months

when the plant is cleaned out between reprocess.ing campaigns. About one percent of the

plutonium is lost to waste streams, and a lesser arnount to plateout in the plaRt's plumbing. The

ID is typically 15 kilograms of Pu per oampaigu, amounting to a tota1 ll) of about 3% percent of

throughpuL in other words, the ID is almost twice the IAEA's signlficant quantity for plutonium

According to Dzekun, if the ID in a given campaign is 1arger than caB be explained by

measurement errors, a "special investigation" is carried oug but what this consists of is not known.

To assure detection of an 8 kg. diversion at this plant with 95% confidence aRd a 5% false alarm

fate, 3.3 x I]D must be less than 8 kg., so this plant apparently falls short of the minimum IAEA

standard by a factor of six. if 4 kilegrams is regarded as the amount needed for a weapon, then

the "safeguards" at Mayak need to be improved by a factor of twelve in order to provide confident

detection ofdiverted materiaL See "Report on an IRternatiollal Workshop on the Future of

Reprocessing, and Arrangements fer the Storage and Disposition of Already-Separated Plutoniulli

(Moscow, 14-16 Deceraber 1992) by Ev.HippeL Priiiceton University, and T.B. Cochran, C.E.

Paine, Natural Resources Defense Councit 10 January, 1993, p. 5.
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   Similarly, the cost of the fast breeder fuel cycle is greater tlian that of the LWR
operating on the once-through cycle without plutonium recycle.

   in Western Europe and Japan, coRsideration is being given to Near-Real-Time
Accountancy (NRTAI) as a means of improving the sensitivity and timeliness of detection.

NRTA involves taking inveRtories at frequent intervals, typically once a week, without

shutting down the facdity. It and simi1ar concepts are likely to be opposed by operators due

to the added costs that would be imposed in any case the methods and adequacy of
practical NRTA system implementation are opeR questions.
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3. Use of plutonium in civi1 power programs provides any country

with a legitimate civilian cover for acquiring a steckpile ef

weapons-usable nuclear material, while sustaining a global

technelogy base in chemical separation, Pu-precessing, and Pu-

metaIIurgy that can be acquired for "peacefuI uses" and applied to

clandestine military programs

                                       1.>
es The plutonium inventory needed to support a single commercial-

  size 1000 MW breeder is staggering -- 11-22 METRIC TONS --

  depending on the fraction of the core replaced annually (.33 -

  .5) and the reprocessingtfuel fabrication interval (3.5 - 7 years)

ag 10 gigawatts of electric capacity supplied by breeders - hardly enough

  to justify an R&D program -- means a plutonium inventory of 100-200

  M r, enough for 25,OOO-50,OOO bombs.

tw India recovered the plutonium for its first nuclear explosive

  device in a reprocessing plant developed as part of its

  national breeder program'
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tw Sufficient plutonium has aiready been separated worldwide to

  support any rational scale of breeder R&D effert. There is no

  requirement to continue separating Pu for this purpose.

tw There is no need to separate plutonium today to insure a stockpile for

  starting breeders in the future. Should that day ever arrive,

  commiercial deployment can begin with cores of about 20% enriched

  uranium, maldng commercial deployment of the breeder relatively

  independent of the accumulated stock of separated plutonium.
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POINT 3 DISCUSSION:
Fuel Clycle.

Defening the Use of Separated Pllltonium in the Ciyil Nuclear

   Deployment of plutonium fast breeders would entail staggering amounts ef Ruclear
weapons-usable plutonium in the reactors and the supperting fuel cycle.ii There is no

adequate meams of safeguarding this materiai to prevent seme of it from being used for

nuclear weapons.

   The continued development Qf plutonium breeders in the few remaining count[ies that

have strong breeder research and development programs will continue to legitimize breeder

programs and plutonium stockpiles in Ron-nuclear weaponsl,)states that may use these
programs to cover the development of a weapoRs option. India recovered the plutenium
for its first nuclear device in a reprocessing plant that was ostensibly developed as part of

its national breeder program.

   Cbnsequently breeder iesearch and deveLopmentprograms should be limited to conceptual

daig7; e!ffons only, with an emphasis on advanced proliferatioR Tesistant fuel cycles that do

not require mastery of the technology for isolating and fabricating weapons-usable nuclear

materials. To the extent that this is politically irnpossible, suf£icient plutonium has already

been separated to meet the needs of R&D programs, so at a mmum there is no
requirement to continue separating plutonium for this purpose. in this connection it should

be Roted if plutonium breeders some day prove to be economically competitive, and if the

breeder fuel cycle can be safeguarded with high confidence under stringent imemational

controls, then commereial deployment could begin with cores of non-weapons usable 20%

enriched uranium. fiz other worzZs there is no need to aecunutlate a stockpde of separated

platoninm today to insz`re the possthility of deplojde g breecters at some pabit in the fiaure.

   By giving sanction to reprocessing the world is confronted with large flovvs of recovered

plutonium and plutonium stockpiles. if only 10 gigawatts of elecuic capacity were supplied

by breeders - hardly enough to justify the R&D effort in any country even if the economics

were otherwise favorable - the plutonium inventory in the reactors and their supporting fuel

ii With a plutonium breeder economy the quantity of plutonium invokwed would be enormous･

The plutonium inventory in a commercial-size breeder is about 5 MT, of which 35 Ias is fisslle-

about 600 atomic bombs womb. A Russiall BN-800 breeder reactor would fequire over 4 lvflr.

Nthough the net amount of plutonium produced in a fast breeder reactor annually is generally

less than that produced in a conventional thermal pcrwer reactor of the same size, one-third to

one-half of the FBR fuel rnust be removed amaually for reprocessing, plutonium recovery, and

remanufacture into £resh fueL Since the fuel will be outslde of the reactor for 3.5 to 7 years the
piutonium inventory Beeded to support a single commercial-size plutonium breeder is 11-2Z M [',

about 14oo to 37oo bombs worth.



ma 2ma Jma AN?VUnt COmaERENce
Hbvsivana, J`pa,i -- Aprit 13-Ii 19pa

CHRISroPHER E Pua IYRDC
                pagc 22

cycle would be on the order of 100-200 MT, or about 25,OOO-5e,OOO bombs' worth. By
comparison, U.S. nuclear weapons stockpiles in 1987 consisted of 23,400 warheads, and the

weapon-grade plutonium inventory, most of which was in weapons, was abeut 90 M r. The

Russian warhead plutonium stockpile consists of an esimated 135-170 lvff of plutonium in

a total stockplle which peaked in 1985 at about 45,OOe warheads.

   About one half of the plutonium created in a breeder reactor is bred in the blanket rods.

The burnup of the blanket material is Iow. Censequently, the resulting plutonium is weapon-

grade, with a Pu-240 concentration lower than that used in U.S. and Russian weapons.
'Ilius, any non-weapoRs country that has large stocks of breeder fueL has the capacity to

produce a ready stock of weapon-grade plutenium. It oniy has to segregate and reprocess

the blanket assemblies separately from the core assemblies. 1.･n
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4. The JAEC visioR ofa future plutonium ecenomy dees not take into

account the problem of"break-out" frem the NPT by a nation that has

"Xegally" acquired a steckpile ef separated plutonium under

safeguards, but then llndergoes peliticaX upheaval and emerges as a

nation determined to build a nuclear arsenal.

tw NatioRs and their motivations can change dramatically, as

  do the relationships between nations.

  -- (lompare today's relation$hip between the U.S., Germany, and

  Japan with that of 50 years ago.

  -- Compare Chna's shifting relations with Russia over the same

  period. -
  -- Compare the U.S. relationship with lraq in 1985 - 89 with

  1990-94.

@ The JAEC, MZ[NATOM, BNFL, and CEA programs offer

  a justification, and serve to encourage, Pu stockpiling and

  technology acquisition by ether countries.
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tw Without vielating safeguards agreements, these countries can

  design and fabricate non-nuclear weapons components. From

  a technical perspective, they can move withn hours or days of

  having nuclear weapons without other states being able to

  draw the firm conclusion that these countries have violated

  the NPT's prohibition on the "manufacture" of nuclear

  weapons.

@ Absent urgent and compelling energy short term needs that

  cannot reasonably be met in any other way, no country should

  unilaterally resort to the use of technologies that pose a

  significant risk of seriously destabilizing relations between

  natlon states.

-- Nationalener inde endencemustnotbe ursuedatthee ense
of international securi .

tw To limit the likelihood of 'break-outs" from the NPT, any

  use of nuclear explosive material in the future nuclear fuel

  cycle must be managed on supra-national basis:

-- national cOntrol over Pu exchanged for access to

servlce.

energy

--
 Any other approach to nuclear explosive materials in the fuel

cycle is just tickling the dragon of proliferation.
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POIZNT 4 DISCUSSION: The Risk of Breakout

    Reprocessing of spent fpel and the recycling of plutoniuin'2 into fresh fuel for reactors

pemit non-nuclear weapons states to justify the acquisition and stockpiling of nuclear

weapoms-usable material -- ostensibly for peaceful purposes. At the same time, without

violating any international safeguards agreements, these countries can design arid fabricate

non-nuclear weapon components. By moviRg to a point of being within hours of having

nuclear weapons - perhaps needing only to introdince the fissile lliaterial into the weapons -

- a nascent weapons state would have all of its options open: Under these conditiens,

internatioRal safeguards agreements can serve as a cover by.cohcealing the signs of critical

change untll it is too late for diplomacy to reverse a decision to "go nuclear."

    Likewise, acceptance of the plutonium breeder as an energy option provides the

justhication for the early dovelopment of a reprocessing capabdity by any country. A non-

nuclear weapons country would always have the option to shift its 'tpeaceful" nuclear

program to a weapons program, but this weuld require the politically difficult decisioll to

attempt evasion or overtly abrogate IAEA safeguards. Without national reprocessing

facMties and breeder reactors, countries vvishing to develop nuclear weapons capacity face

very considerable political problems and cost. Obtaining large quantities of weapon-nsable

plutonium requires that they build one or more specialized production reactors and chemical

separation fachities. By establishng their Ruclear weapons option through a plutonium-using

nuclear electric geReration program, they caii circuinveRt these obstacles.

i2 Or any other weapons materiaL such as highly enriched uranium or uranium-233.
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5. Stockpiles of separated plutonillm in civil programs wilg

  act as a barrier to deep reductiens and eventual

  elimination of nuclear weapens held by declared and

  undeclared nuclear weapon states.

ig How far is China likely to go toward eliminating its nuclear

  arsenal if Japan accumulates an inventory of nuclear explosive

  materials in pursuit ofa civil plutonium progra, m with no obvious

  commercial justification.

@ Likewise, how deep will the cms be in the U.S. nuclear weapons

  stockpile if Russia proceeds to large-scale deployment of the breeder

  fuel cycle, with its inventories of hundreds of tons of separated

  plutonium and inherent capacity for creating super-grade blanket

  material, or if Russia maintains "civil" reprocessing plants whi{e the

  U.S. reprocessing plants are shutdown?

pt A failure to proceed to very deep cuts and international monitoring

  of residual weapons stocks -- as the prelude to ultimate abolition --

  could lead to further erosion of the nonproliferation regime.

@ Hence there is a serioif!k<odreview the mistaken iegitimacy afforded

  civil plutonium pregrams under the current loose system of

  international controls
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POINT 5 DISCUSSION: Toward "Virtual Abolition" as the laterim "End State" of the
Nuclear Arms Reductien Process

    As deep nuclear and further conventional force reductioRs proceed, and international

control rnechanisms are built-up, it should become both possible and desirable to shift the

interAatioRal security role of nuclear weapoms from "active" day-to-day deterrence of nuclear

and large-scale conventional attacks to the 1argely "passive" role of "discouraging'` potential

proliferant natioms who might be motivated by the prospect of a regionai or global nuclear

monopoly. 'Iliis shift can be achieved initially through internatioRal couMnitments to 'tBe-

first-use" ofnuclear weapens, and through the retemion ofmodgst internationally-menitored

residual nuclear forces, the size and combat readmess of which are steadily diminished over

time.

    Over the long term, as greater confidence is achieved in an international control regime

and capabilities for prompt nuclear attack are elimiRateq this proliferation "discouragerBent"

mission could be performed by secure deep underground storage of residual nuclear
warhead inventories -- under intematioRal monitoring -- that would be remated with their

delivery systems only in the event a serious nuclear threat to international security emerged

that justdied redeployment of a Ruclear deterrent force.

    However, this denuclearizing vision is threatened by, ar[iong other difficulties, the

accumulation of 1arge stockpiles of separated plutonium in nomiially civil programs. One

need oniy ask how far Chiiia, for example, might be willing to go in accepting limits on, or

reductioRs in its nuclear weapons stockpile if Japan is poised to accumulate an eveR larger

inventory of weapens usable fissile rnaterials in pursuit of a civii plutonium program with no

clear commerciat rationale.

    likewise, Russia's continued operation ofreprocessing plants and potentially large-scale

conmiitment to the breeder reactor fuel cycle could abort U.S. political support for
continuing toward very deep reductions and ultimate abolition ef lluclear weapons stockpiles.

The lack of such a commitment by the U.S. aRd other nuclear weapons states, coulq in tum,

lead to continued erosioR of the nonproliferation regime. Hence the need to forthrightly

address the (in our view) mistaken legitimacy afforded civil plutonium programs under the

current system of intemational controls.
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6. Separation and use of Pu ill the civiI nuclear fuel cycle is not

  justified now by cllrrent or foreseeable energy market coRditions,

  which favor investments in conservation, efficieRcy, and a range

  of competing power sources, including safer, more reliable aBd

  efficient advanced LVVR technology.

tw lnvesting in plutonium recycle today ignores three

  fundamental laws of economios:

  -- (1) money has "time value," i.e. never invest capital or

  accumulate inventory until you need te do so to satisfy

  market demand;

  - (2) every capital investment has an "opportunity cost".

  equal to the most preductive alternative use of the invested

  capital;

  r- (3) future improvements in technology can reduce capital

  costs at the time the investment is actually required.
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tw Accumulating a Pu-inventory in the current and projected

  energy market is a poor investment of resources.

  -･- RAND STUDY: At the current cost for reprocessing

  services, the price of uranium feedstock for enriciment

  would have to increase by a factor of 16 before Pu recycle

  in Lwns becomes competitive.

  -- At current reprocessing costs and an FBR/Lwn capital

  cost ratio ef 1.5, the yellowcake price would have to

  increase by a factor of 45 befote the breeder becomes

  competitive. When might this happen?

  -- The earliest date, based on the most optimistic

  assumptions about nuclear energy growth, reprocessing

  costs, and breeder capital costs, is at least 50 years away,

  and the more likely case is 100 years away.

tw A period of 50 -100 years is a long time, during which

 more efficient fission options may emerge, not to

 mention advanced solar and new technologies not yet

  invented.
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@ Accumulating a Pu-inventory teday is not required to insure

  a suffiicient start-up fuel supply for breeders. If the time ever

  comes when Pu-breeders are economically competitive and

  proliferation resistant, startup cores can be made from

  reserves of uranium enriched to about 20% U-235.

@ To make a bomb out of 20% enriched material would require the

  theft or diversion of at least 125 kilograms of material, compared to

  3.2 ldlograms of reactor-grade alpha Pu.

@ BO[lrrOM LllN[E: Plutonium separation and thermal recycle is a bad

  investment in today's energy market, and a separated Pu-inventory

  larger than that needed for R&D is not required to preserve the Pu

  breeder option for the future.
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POou 6 DISCUSSION: Pu Economics

    Development effbrts worldwide have demonstrated that plutonium fast breeders are

uneconomical - unable to compete with thermai reactors operating on a once through
uranium cycle -- and that breeders will remain uneconoinical for the foreseeable future. The

putative beRefits of the plutoRium breeder, associated with its ability to more e£Eiciently
utilize uranium resources, are not diminished if commercial breeder development is
postponed for decades, and the spent fuel from existing conventionai reactors is stored in

the intetm. As thoreughly documented by Paul Leventhal and Steve Dolley of the Nuclear

Control IRstitute in the U.S., energy security in the nuclear sector can be achieved more
cheaply and more quickly by stockpiling uranium'3

    The use of plutonium in the form of mixed-oxide (MOX) fuel in conventional pewer
("thermal") reactors is 1ikewise uneconemical, because the costs of msing MOX fuel cannet

compete with those,of enriched fresh uranium fuel for the foreseeable future. A recent

study by the RAND Corp. in the United States estimates thag at the current cost for
reprocessing services, the price of uranium feedstock for eRrichment would have to increase
by a factor of 16 before Pu recycle in LVVRs becomes competitive.i`

    At current reprecessing costs and an F[BRILWR capital cost ratio of 1.5, the yellowcake

price would have to inerease by a factor of 45 before the breeder becomes competitive.

When might this happen? The earliest date, based on the most optimistic assumptiens
about Ruclear energy growth, reprocessing costs, aRd breeder capital costs, is at least 50

years away, and the more likely case is 100 years away. On the timescale for technology

developmeng a period of 50 -100 years is a very long time, during which more ethcient
fission options may emerge, to say Rothing of advanced solar and new energy technologies

not yet invented.

    Accumulating a Pu-inveRtory today is Rot required to insure a sutiEicient start-up fuel

supply for breeders. ff the time ever comes when Pu-breeders are economically competitive

and proliferation resistang startup cores can be made from reserves of uranium enriched to

about 20% U-235 (to make a bomb out of 20% enriched uranium metal would require the
theft or diversion of at least 125 kilograms of this material, compared to 3.2 kilograms of

i3 See, for ercample, P. Leventhal and Steven Dolley, "A Japanese Strategic Uranium Reserve: A

Safe and Economic Alternative to Plutonium," Nuclear Control Institute, Washington D.C.,

January 14, 1994.

'` Brian G Chow and Kenneth A. Solomon, Limiting the Eipread of VM2apon-Lnyable ]Fissiie

imterinls, RAND National Defense Research Institute, Santa Monica, CA, 1993, p3638.
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reactor-grade Alpha Pu). Cbnsequentoj there is no sound economic or eneigy security
justijicatio4ifor continued commercial mproce:ssbrg.

    Despite these realities, however, by the end of the decade France, the U.K aRd Japan

alene will have separated an additienal 120 metric tons, more plutonium than in the U.S.

nuclear weapons stockpile. 'Ihe global inveAtory of surplus separated civil plutonium (i.e.

not fabricated into fuel or in mse in reactors) wi11 rise to an esimated 180 metric tonnes, a

figure about wice the size of the U.S. weapons plutonium stockpile at its peak.'5 This

amount would be in addition to more than 1oo MT of plutonium 1ikely to be removed frem

retired US and former Soviet weapons.

i5 Capacity data and productien estimates are from F. Berkhoug et aL, "Dispesition of Separated

Plutonium," Center for Energy and Enviroumental Studies, Princeton University, July 8, 1992,

Appendix A.
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CONCLUSION

    At the dawn ef the nuclear age, the authors of the famous Acheson-Litienthal plan for

intemational control of atomic energy clearly recognized the mherent military petentiai of

fissile materia!s used for estensibly peacefu1 purposes. Indeea they believed that no

widespread use of nuclear energy for civi1 purposes was possible or desirable without
international ewnership and control of the full nuclear fuel cycle.

    Today it remains the unanimous opmion of the weapons design and amis control
commmities that the pacing consideration in a country's aequisition of a nuclear weapon is

not the capabihty to design a nuclear device, but the availability of fissile materials which can

be tumed to weapons purposes. En(lmg - as opposed to 'tmanaging" - nuclear weapons
preliferation will likely prove impossible as long as: production of highly enriched uranium

(HEU) and cheinical separatioR of plutonium for national security needs re!nain legiimate

activities in a particular class of "Ruclear weapon states," and; the international control

regime permits cMl nuclear fuel reprocessing in any state that asserts a peaceful interest in

plutonium.recycle and future deployment of plutonium breeder reacters for energy
productien.

    With the end of the cold war, aRd the reductions in the superpower arsenals, the United

States and Russia have huge surpluses of weapeR-grade plutonium and highly-eRriched

uraniurn. Undoubtedly, there is no need for additional weapons plutonium production in

other declared weapons states. IEly completely renouncbrg the producttoig separation, and

isotopic enrichment of weapons-usable nttciear mateniaig declaied weapans states can put

pressue on ttndeclaied weapans states to do the same. Weapen-usable fissile materials have

no legitimate application in today's energy n)arketplace, and can always be produced in the

future should the appropriate market and international security conditions emerge.

    Despite the fact that all types of plutonium in relatively small quantitie& irrespective

ef their designation as civil or military, have an mherent capabihty to be used in weapens,

the current nonproliferation regime allows national separation and aequisition of plutonium

(and hig!"y-emiched uranium) uRder an internatioRally monitored commitment of peaceful

use. A more effective llonproliferation approach would be a global ban on the productien,

transfer, acquisition, or isotopic enrichment of separated plutonium, and on the isotopic

e:uichment of uranium to greater than 20% U-235.

    The heavy commitment of Japan and other countries to spent fuel reprocessing and

recycle of plutonium, and the 1ingering hopes of a future revival ef the plutonium fast

breeder pregram in the United States and abroaq have effectively barred consideration of

such a simple and direct step as outlawing production and acquisition of weapolls-usable

fisslle materials on a global basis.
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    While there are obvious technical advantages in such a comprehensive approach,
tangible political progress wi11 more likely be achieved in the near term by adopting Rg!pallg!l 1

approaches that seek separate controls -- in the initial stages at least - on the military and

civil applicatioRs of weapoR-usable fissile materials.
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ABSTRAer

Small quantities of reactor and fuel grade plutonium can be used
to make efficient, p(yvverful nuclear bombs as well as crude bomi)s

and terrorist devices.

National separation, LWR recycle, and breeding of plutonium on
a cormnercial scale place an impossible burden on the IAEA
safeguards system to detect promptly the theft or diversion of Pu-

bomb quantities from peacefu1 use.

The vision ef a future "plutonium economY' provides a legitimate

civilian cover for any country to acquire a stockpile of nuclear

explosive materials, while ignoring the problem of future 'break-

out" from the NPT by countries that have 'legallY' acquired a
plutonium stockpile ,under safeguards, but then deeide to build

nuclear arsenals.

Stockpiles of separated 'fcivil" plutonium will act as a banier to

deep reductions and eventual elmination of nuclear weapons held

by declared and undeclared weapon $tates.

Separation and use of plutonium in the civil nuclear fuel cycle is

not justified by current or foreseeable energy market condnions,

which strongly favor other fuels for generating electric power, and

represents a grossly inetificient allocation of capital resources.
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科学技術教育の現状と課題

福井　謙一

　科学は、　「自然」と人間の本性とのかかわりから生じ、それが欲望と結びついて技術を

生んだ。科学と技術は、相互に相手の進歩を加速しあい、未曽有の「科学技術化社会」を

招来した。そのもたらした利便安楽、病気や飢えの滅少など、人類の蒙った恩恵を評価し

ない者はいないであろう。このような社会の実現に、大きな影響をもったのは、教育であ

り、しかもその教育の趣旨と程度が、自然の謎を解き明かしたい人間の本性に概ね合致す

るものであったため、内部に秘められた困難がそれぼど顕在化しないまま、今日を迎えた

といい得る。

　ところが、科学技術化社会における教育には、もともと本質的な不安定要素が存在した

のである。これらは、地球の有限性と自然の特殊性に墓ずく種々の制約に起因する。科学

と技術の相互加速性は、資源・エネルギ～の消費と人類の欲望の加速をもたらしたが、明

かにこれは地球の有限性とあい容れない。加速する入類の欲求を満たし、また、それに伴

って生じた天然資源の枯渇や自然環境の変化などの諸問題を解決するのには、きわめて高

度の科学技術が要求される。そのためには、きわめて高度な教育が必要となり、科学志向

の若人に対して従前に比し格段に苛酷な重荷を背負わせる結果になる。そのうえ、今世紀

の科学は、量子論、相対論、生命論の発見により、自然がいかに特殊な性格を持つもので

あるかを明らかにした。その結果、今世紀の科学技術の先端分野は、ほとんどすべてその

三大原理に代表される密然の特殊性に負っていると言っても過言ではない。さらに、今後

の地球入類の抱える困難な諸問題に寄与すべき科学は、上記三大原理に基礎をおくのはも

ちろん、その三大原理から論理的に演繹される範囲を超え、自然の特殊性の深奥に迫るも

のであることが、しだいに明かとなりっっある。このような構勢は、若い学徒を鼓舞激励

する材料にもなるが、時としては彼らを辟易させ、科学の道に飛び込むのをためらわせる

ことにもなりかねない。

　人間も生物の一つであり、遺伝的進化をするが、その科学的能力を遺伝的に進化させる

ほど、人間の科学とのつきあいはまだ長くない。したがって、入間がその生物的能力にお

構いなく展開する科学技術の進歩についていくためには、格別の努力を必要とする。また、

人間は、科学技術のもたらす地球環境の悪化に反撒する生物的側面をも持つ。これらは、

　　　　　　　　　　　　　　　　　　HI一生一生



いずれも、科学技術を意図的に推進しようとするに際し抑制的に働く。したがって、今後

の科学技術教育においては、もはや人間の自然探求の本性に頼りすぎるわけにはいかなく

なると同時に、科学技術推進の新たな動機づけが必要となってくる。

　従来、科学技術の普遍的価値を信じ、その推進は人類に無條件に恩恵をもたらすものと

され、また、国としてもその経済的効果を期待して「科学技術立国」などという標語が掲

げられてきた。しかし、科学と技術の相互加速性は、地球上に科学文明の偏在をもたらし、

その是正がいまだできていないまま、人類は、自然環境の悪化や資源・食糧の不足、人口

爆発などの諸問題に対処せねばならなくなった。科学技術推進の動機づけの重心は、しだ

いにこのようなグローバルな視点へと移っていかざるを得ないことは明かであり、もはや

一国が科学技術で世界を制覇しようとする時代ではない。科学技術に関係する価値観も、

たとえば利便安楽から地球守護の目標へ、延命術から健康医学へ、経済万能の考えから心

の安らぎなどの精神性重視へというふうに変っていくならば、科学技術に志す若人にも、

時代の変化に即した適切な動機を与えることになろう。

　今後の科学技術教育が成果をもたらすには、このような文明論的考察の上に立ち、それ

を取り巻く間接的な環境を整えることが肝要である。月並ではあるが、待遇や研究費など、

科学技術者の活動する環境が良いことが前提となる。そのうえで、止めどもなく高度化す

る科学技術に敢えて挑戦し、そのひずみを正し、時には地球守護の戦士となろうとする若

人を、社会を挙げて評価し、勇気づけていかねばならない。そのような若人の育成に当た

っては、人間の個性の多様性を活用し、それを一層拡大するような教育によるのでなけれ

ば、その成功は覚束ないであろう。たとえば、直観や論理的思考の力に富むものは、ます

ますそれを伸ばすことを心掛けるべきである。知識の詰め込みに過ぎないような一律の理

工科教育を、いくら強化拡充しても、それは、単に科学文明社会の構成員としてそれに適

応し、あるいはそれを維持するには役立っかも知れないが、地球入類の守り手のような科

学技術者の養成には、あまり有効ではなかろう。いうまでもないが、今後は、科学技術教

育を、常にこのように少くも二様に分けて考え、論じていかざるを得ないであろう。
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. . .

                  angMlecbnalQg

                                                Kenichi Fukui

Science was born in the interface of "nature" aitd "hurean nature "
                                                           '
to provide the techi}ology that satisfies desires. Science aRd

techBology have stimulated each other, causing each to accelerate

its developmeRt, aitd have led to a scieRce-and-technology society

unprecedented in its sophisticatioB. No one would deny the

benefits -- comfort and coRvenience, the eliminatioR of hunger

and disease -- that human beings have enjoyed. Education had

played a major role ln the realization of sueh a society; yet,

because the motives and objectives of the educational effort have

corresponded M the maiR with the human wish to clarify natural

mysteries, difficulties hidden in the educatioRal process have

not been clearly revealed.

There is, however, aR inhereR£ instability attached to education

iR the advanced sclence-aRd-technology society, caused by various

restrictions stemming from the finiteness of the earth and tke

uniqueness of na£ure. Accelerated developmeRts in science and

technology have also aecelerated the consumption of natural

resources and energy -- aRd human desires -- which are not

consistent with the finiteness of the earth. A very high level

of science and technology is required to solve associated

problems, including exhaustion of naturai resources aRd eilviron-

mental deterioration, while stili meeting accelerating human

demand. Thls will, in turn, require a very high level of

educatioR, imposing a much heavier burden on science-minded young

dl - 1-3



people than ever before. In addition, during this century,

scientific studies have revealed essextial features of nature

through discovery of the priRciples of quantum theory, relativity

and llfe. As a result, it is no exaggeration to say that most

work in advanced scieRtific and technological fields in this

century is dependent on the special features of Rature represeRt-

ed by those three concepts. It is also becoming clear that

science, whieh must contribute to solutions to £he difficult

problems human beings wlli have to face, shoutd be based on those

three concepts as well as enter more deeply into the fuRdamental

questions posed in nature, beyond the raRge to be logically

deduced from those concepts. The realization of this will be

helpful in inspirlng and encouragMg young s£udents, but,
sometimes, could also make them hesitate to leap into careers in

sclence alld technology.

As living creatures, human beings evolve hereditarily, bat

scieRtific history is not yet long enough to eRcompass a

geRetically engineered acceleration of human scientific ability.

Accordlngly, in ordey for human beings to keep pace with

technological developments, which occur irrespective of the

biological ability to assimilate them, extraordiRary effort is

required. Human beiRgs also have the biological capacity to

react negatively to a worsening of the global environment by

technology. This aspect works as a restrictive factor in the

irresponsible prou}otioB of technological development. In the

future, therefore, scientific and technological education cannot

be driven only by humanity's instinctive tendeRcies toward

nature, but wlll require new motivation for the promotion of
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scientific and technological development.

Huii}an beings have believed in the universal vaiue of scieAce and

technology, and that development would unconditioRa}ly bring

benefits to themselves. The government has bannered the theme

of "Establishing a nation oB a scientific and technological

base," with the expeetation of economic returns from seientific

and technological endeavors. Accelerated developments iR science

and technology have, however, brought a non-uniformity of

c2vilizaXion to the earth. Before being able to correct that,

hiimait beings have £o deal with other problems, such as eRviron-

meRtal deterioration, shortages of resources and foods, and the

explosive 2ncrease in population. It is now clear that the

dlrection of scieRtiflc and technological promotion should be

changed to encompass a more global view. We are beyond the time

when a nation should seek to dominate the world through its

scientific and technological power. Values in scieRce must also

change, from convenience and comfort to giobal protection; from

the proloRgation of life to the prevention of disease for keeping

hea!th; aitd from "ecoRomics almighty" to spiritual fulfillment -

- all of which will provide young people interested iR scientific

careers with motivatlon appropriate and responsive of the changes

of the times.

In order for humantty £o enjoy the fruits of future scientific

education, i£ is importaBt that the cultural aspects of the

iRdirect educational enviroRment be fostered -- cominonly, the

working conditions, both physical and financial, of the scien-

tists and engineers. Then, it is necessary that the whole of

society appreclate and eRcourage those young people brave enough

to undertake the challenges of science aBd technology, which are
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becoming ever more difficult and advanced; who wish to correct

the imbalances and strains; and who will become fighters for the

protection of the earth. In nurturing such important human

resources -- in order to educate them effectively -- it is

necessary to fully utilize their individuality. These, for

example, who possess sufficient intuition, or a logical way of

thinking, should be led to develop those abilities. Continuing,

strengthening, even expanding current uniform methods of

scientific and technological educatioR, whieh tend only to fill

students with knowledge, will merely make them components of the

science-and-technology society at its present level, serving to

maintain that, but will not be effeetive in producing scientists

and engineers who will be the protectors of the earth, or the

benefactors of humanity.

It should go without saying that scientific and technological

education must be addressed in at least the foregoing two

respeets in the future.

M-1-6



　　　　　広島市民と語るタベーヒロシマの意味と役割

　　　　　　　於：広島国際会議場地下2階ヒマワリ

　　　　　　　　　　　　　　　　　〈パネル討論〉

　　　　　　　　　　　　　　　　　　　パネリスト

　　　　　　　　　　　　　　　　　　　福原　照明

広島県医師会会長、核戦争防止国際医師会議臼本支部長

　　　　　　　　　　　　　　　　　　　片岡　勝子

　　　　　　　　　　　　　　　　　　広島大学教授

　　　　　　　　　　　　　　　　　　　川本　義隆

　　　　　　　　　　　　前広島平和記念資料館館長

　　　　　　　　　　　　　　　　　　　李　実　根

　　　　　　　　　広島県朝鮮人被爆者協議会会長

　　　　　　　　　　　　　　　　　　　高橋　昭博

　　　　　　　　（財）広鳥平和文化センター事業部長

　　　　　　　　　　　　　　　　　　　伏見　康治

　　　　　　名古屋大学名誉教授、元日本学術会議会長

　　　　　　　　　　　　　　　　　　　向坊　　隆

　　　　　　　　　　　（社）日本原子力産業会議会長

　　　　　　　　　　　　　　　　　　　鈴木　篤之

　　　　　　　　　　　　　　　　　　東京大学教授

　　　　　　　　　　　　　　　　　　　R。　ローズ

　　　　　　　　　ピューリッツァ賞受賞作家（米国）

　　　　　　　　　　　　　　　　　　　庄野　直美

　　　　　　　　　　　　　広島女学院大学名誉教授

　　　　　　　　　　　　　　　　　　　　　　　他
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　　　　　　　　　　　　　　　　　セッション4

　　　　　　　　アジアの原子力開発と日本の役割

　　　　　　　　　　　　　　　　　く基調講演〉

「国際貢献におけるわが国の役割とこれまでの実績」

　　　　　　　　　　　　　　　　　林　　　　陽

　　　外務省総合外交政策局軍備管理・科学審議官

　　　　　　　　　　　　　　　　くパネル討論〉

　　　　　　　　　　　　　　　　　　パネリスト

　　　　　　　　　　　　　　　　　D．　アヒムサ

　　　インドネシア原子力庁（BATAN）長官

　　　　　　　　　　　　　　　　　李　　玉　　箭

　　　　　中国核工業総公司（CNNC）副総経理

　　　　　　　　　　　　　　　　　林　　踏　　圭

　　　　　　　　　　韓国原子力安全技術院院長

　　　　　　　　　　　　　　　　　向　準一郎

　　　　　　　　　日本原子力発電（株〉常務取締役

　　　　　　　　　　　　　　　　　丁．　スミトラ

　　　　　　チュラ糠ンコン大学工学部長（タイ）

　　　　　　　　　　　　　　　　　吉川　允二

　　　　　　　　　　日本原子力研究所副理事長
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          Peacefu1 Utilization

                  of

Nuclear ERergy For Benefit of MankiAd

           Li Yhrlun
       va'ce ChairmanM7'ce M)'nister

     China Atomic Energy Authority

          va'ce Presicient

China 7Vdtional Ntzclear Corporation (CAUVCI)

          April, 1994.

Abstract

  The discovery ofnatural radiation in 1896 marked a new milestone in
modem science and teclmology. Since then, great development has been
achievedinnuclearscience,technology andindustry. Nowadaysthe electricity
supplied by nuclear power plants accounts fbr 17% tof the total electricity

generated in the world.

  China started to develop its nuclear industry in l955. Today, a fairly
complete system of nuclear scientdic and technical industry has been established.

China attaches gfeat importance to the position afid role of nuclear power as an

alternative power source iR China's eRergy infrastmcture. The flrst nuclear power

plant--Qinshan NPP with 300 MW(e) designed and constmcted by selfireliance

reached fu11 ioad in July l992. Its operation marked the ending of the history

without nuclear power in China. The booming eeonomy of China provides a huge

marked fbr nuclear power. Most proviRces in coastal areas show strong iRterests

in building NPPs.

  China is one efthe nuclear weapon possessive countries. However, It
consisteRtly stands for a complete prohibition and thorough destruction of

nuclear weapons. During the past decades, great efliorts have been made by

China to assume its responsibility and obligation of Ron-proliferation of the

nuclear weapolls, as well as promotion ofnuclear disarmament.

  Chna is apeace loving country, pursuing an independentpolicy for peace
ar}d is making every endeavor to cfeate ai}d maiRtain a peacefu1 envifonment.

For this purpose, China attaches a great importance to strengthen intemational

cooperation with foreign countries in the field ofnuclear eRergy aRd safety.

  CNNC, the fbrmer Ministry ofNuclear industry, is 2m economic entity and a

nationwide industrial conglomerate. It was also authorized by Chinese State

Council as " China Atomic Energy Authority'' performing certain administrative

functions entmsted by the gevemment.
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                  NUCILEAR powriR Dnmmm IN THAIIANb

                                   by

                            Tatchai Stmiitra

              Associate professor in Ndclear Technology and

              I>ean of Engineering, Chulalongkorn University

                           Bangkok. Tbai16nd.

                                Abstracic

          In the last 10 years (1984 - 1993) electri¢ity demand in Thailand

has a£rtually tripied due to very f'ap)ct economxc ana incusznal expttnsturi vr

the Country. An everctge lncrettse of eslbout 13.1% per year was cxperienoed

during this period and 'the peak dernand in Novernber 1993 was at 9839 EIW. [rhe

total electric energy consumption in 1993 was S6,094 raillions kwh. This

trend is expected to continue in the next 2 decades and about 10001diY of new

generation capacity would be required per year.

          At present, electricityisgeneratedbyvarioussources. The

installed capaclty ls roughlor: lignite l7.43a, Lhctrmal 35.0)e, combiRed cycle

24.6olrc, gas turblne 2.0%, diesel O.2%, hydro 20.8%. In the future the

inditfeneous sources wiU be exausted anCi new sources have to be imoorted.

rr'he possible candidates for this pufpose are irnported coal, liquid fuel

such Bs liquid natural gas, and nuclear.

         Nuclear power isaninterestj.DgoptlonforThsiland. It can

lessen the problem of alr pollution assoelated w2th coal-fired power plants

and lessen the problem of 1arge areas flooded by construction of (Sams for

}>,ydroelectrlc power stations. The problems associsted with the adDption of

nuc)gar power are mainly public acceptance. declsion rnaking process snd

uncertalnty about comparative costings done by d!iverse agencies. There is

a growing trend of acceptanc:e emong informad and educated citizens. But

the word ''nuclear" is still causirig spectral lmages anong the uninformed

esndl less' emducitLed pepulation and sometirnes wronglf as3oeia'tod with the

unhappy event at Hiroshlma in World War IX and the ax)cident at Chernobyl.

There is a}so apprehensj.on aleut 1he danger and the management of nuc}ear
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  waste. Theseconcernsarelegitimateandpubliceducation prograns are

  necessary. rhere is also concern alx)ut the ability of the Thai technical

  personnel to evaluate andtoeventually operate nuclear power plants

  safely. crhe Thais can operate and have operated successfully marry complex

  systems but suitsble human resource development prograin in nuclear power is

  still needed. And Thailand must look to other experienced countries like,

  canada, France, GerrnaBY7 Korea, Japan, USA etc. for help in developing her

  nuelesr human resources. The decision process in also very important and

  ['hallandl lms Lv iuiprvve her deciston process fer large and long-term

' projects like this one.

            In eonelusion, nuclear power is an option for ThailanCL butL

  extensive prograins for pmblic education sBd hvtritgn resourees dRvglnbmont.
  nuve vo ce unaertatCen Detore tite proJect can become a reaiity.
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　　　　　　　　　　　　　　　　　セッション5

　　　　　　放射線の影響一研究成果と今後の課題

　　　　　　　　　　　　　　　　　く基調講演〉

　　「放射線影響評価一広島、長崎の調査結果より」

　　　　　　　　　　　　　　　　重　松　逸　造

　　　　　　　　　　　（財）放射線影響研究所理事長

　　　　　　　　　　　　　　　　〈パネル討論〉

　　　　　　　　　　　　　　　　　　パネリスト

　　　　　　　　　　　　　　　　伊　藤　千賀子

（財〉広島原爆障害対策協議会健康管理センター副所長

　　　　　　　　　　　　　　　　　S．　ジヤブロン

　前米国癌研究所癌原因研究部門放射線疫学部専門官

　　　　　　　　　　　　　C．R．　ミュアヘッド

　　　　　　英国放射線防護委員会疫学グループ長

　　　　　　　　　　　　　　　　朝　長　万左男

　　長螺大学医学部付属原爆後障害医療研究施設教授

　　　　　　　　　　　　　　　　　宇　吹　　暁

　　　　　　広島大学原爆放射能医学研究所助教授

　　　　　　　　　　　　閉会挨拶一広島アピール

　　　　　　　　　　　　　　　　飯　島　宗　一

　　　　　　　　　　　　　　年次大会準備委員長

　　　　　　　　　　　　　　　広島大学名誉教授

　　　　　　　　　　　　フェアウェル・パーティ

　　　　　　　於　広島国際会議場地下2階ダリア
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第27回原産年次大会セッション5基調講演

1994年4月15日（金）14：10－14：40，広島

放射線影響評価一広島・長綺の調査結果より

（財）放窮線影響研究所　理事長　重松逸造

1．原爆と放射線

　1945年8月、広島と長崎に投下された原子爆弾（原爆）は、いうまでもなく

人類史上最初のもので、その爆発力はTNT火薬に換算して、広島型のウラニ
ウム爆弾は15Kt（キロトン）、長崎型のプノレトニウム爆弾は21Kもといわれている。

TNTlトン爆弾のそれぞれ！万5千個分と2万1千個分ということになるが、

原爆の特徴は強烈な爆風のほかに高温の熱線と大量の放射線を放出することに

ある。すなわち、原爆は瞬静的な殺傷力や破壊力が強大なだけではなく、放射

線による長期的な健康影響や環境汚染をもたらす点が問題である。

　もともと、人類が放射線の存在に気付くのは、ドイツの物理学者Wiihelm

Konrad　Rδntgenが1895年にX線を発見したことにはじまるが、その後1945年ま

での50年聞に得られた放射線の健康影響に関する知識は、放射線取扱い事故な

どによる急性影響が中心で、長期的な影響については殆ど知られていなかった

といっても過言ではない。この点、広島・長崎の原爆被爆者は老若男女を問わ

ず大量の放射線に曝露したわけで、これはまさに人類最初の経験であった。そ

れだけに、未知の放射線影響に対する被爆者の人たちの不安は想像を絶するも

のがあり、この不安は遺伝的影響の問題を含めて今日もなお続いていることを

忘れてはならない。

2．急性影響

　原爆放射線の急性影響については、上述した原爆の爆風と熱線の影響にカバ

ーされて正確な把握は困難であるが、1945年9月に発足した日米合同調査団の

報告などによると、主にIGy（グレイ）以上の被曝者（爆心地より約1．5K副以内の

被爆者）については、被爆当日より2～3日の間に悪心、嘔吐、食欲不振とこ

れに続く血便と発熱がみられ、脱毛は被爆2週間後位から現われた。皮膚の出

血と口腔、咽頭の潰瘍はそれぞれ第3週目と第4週目にピークとなり、急性影

響による死亡の発生は遅くとも4か月以内に終了した。

　人間が放射線の被曝によって60日以内に半数の人が死亡する線量（半数致死

量m50）は従来4～6Gy程度といわれていたが、広島の被爆者について再検討

した最近の成績では半数致死量が3Gy以下となっていた。放射線は以前考えら

れていたよりは、より危険ということになるが、当時の被爆者の栄養状態や火

傷の影響なども考慮する必要があろう。1986年4月に起ったチェルノブイリ事

故の場合は、4～6Gyの被曝でも死亡者は1／3以下であった。
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3．長期影響

　3．1　曇　　　辱　原爆被爆者の長期的な健康影響を調査する目的で、米国政府

は1947年と1948年にそれぞれ広島と長崎に原爆傷害調査委員会（略称ABCC）を

設立した。また、1948年には日本の国立予防衛生研究所支所が両市のA8CCに併

設されて日米共同研究の形となったが、実際は予算の95％が米国側の負担であ

った。　しかし、1975年よりは日米両国政府が均等負担する現在の放射線影響研

究所（略称RERF）がA8CCの事業を引き継いで現在に至っている。

　なお、原爆被爆者に関する調査研究は、連合軍の占領下時代、日本の研究者

にとって多くの制約が存在したが、1952年の講和条約発効後は自由となり、広

島、長崎の地元大学をはじめとして、いくつもの施設で活発に実施されるよう

になった。その成果は、1959年以来毎年開催されている原爆後障害研究会など

で発表されているが、ここでは主としてABCC－RERFの調査研究について述べる。

　3．2　曇・査対象　原爆放射線の健康影響を追跡するような調査を疫学調査と呼

ぶが、これを実施するためには、被爆者の正確な把握が必要である。しかし、

戦後の混乱のためにその把握が遅れていた。1950年になって、日本では戦後は

じめての国勢調査が実施されたが、その際ABCCの要請により、被爆状況の調査

が付帯的に行われた。

　その結果、全国で284，000人が広島か長崎での被爆者と申告した。このうち、

広島、長崎両市在住の195，000人については被爆状況を確認するための面接調査

が行われ、確実な被爆者93，000入と非被爆者27，000人の計120，000人が寿命調査

の対象に選ばれた。この調査は、現在も60％に近い生存者について継続されて

いるが、日本の戸籍制度のお蔭で死亡状況の把握は100％に近い。ただし、この

寿命調査の開始時期は国勢調査時の1950年であって、被爆後の5年間がブラン

クになっている点を念頭に置く必要がある。

　寿命調査対象．のうち、70，000人は病理学的調査の対象として死亡時の剖検な

どが行われた。日本では困難視されている病理解剖が、広島、長崎では特に19

60年代に活発に実施されたことは、被爆者と家族の方々の深い御理解によるも

ので、特記されるべきことであろう。

　また、寿命調査対象者より抽出された成人約20，000人については、1958年を

出発点に2年に1回の健康診断が実施されてきた。この成人健康調査は、現在

18サイクル目を終えようとしているが、30数年間に及ぶ長い期間、80％以上

という高率の受診率が維持されていることは、いかに被爆者の方々の協力が大

きいかを示している。

　その他、胎内被爆者の調査や被爆者の子供についての遺伝調査も実施されて

きた。また、がんや循環器疾患の特別調査や免疫学的研究なども行われている。
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　一量　ABCC一昭RFの時代を通じて、今日までに最も力が注がれてき
た仕事の一つが、被爆者各人の被曝放射線量を推定することである。これには、

かつて米国がネバダ砂漠で行った大がかりな被曝実験や日米科学者による多く

の共同研究が含まれる。その結果、1986年には現在用いられているDS86（1986

年線量体系）と呼ぶ被爆者各人の被曝線量を推計するシステムが完成した。

　3．4　雪　　’　　今までに得られた原爆放射線被曝者の追跡調査成績を総括す

ると、図1に示すように数Gy以上の大：量被曝による急性死亡は被曝後4か月以

内に終了した。その後、2、3年の潜伏期間を置いて白血病（慢性リンパ性を

除く）といった血液のがんによる死亡が増えはじめ、6年後位にピークとなっ

たが、最近は非被曝歯群と同じレベル近くにまで低下している。

　甲状腺がん、乳がん、肺がん、大腸がん、胃がんなどの固形がんは10年後位

より過剰死亡がみられ、過剰の程度は減少したものの被曝後50年近い現在もこ

の傾向は継続している。なお、がん、特に白血病の場合は0．2Gy程度の被曝から、

非被曝群との間で死亡の発生に有意差が認められた。

　最近判明した新しい事実は、1．5Gy以上の高線：量被曝者に心臓病などで過剰死

亡の発生が示唆されることである。がんの場合に比べて過剰の程度は少ないが、

被曝後30年以前から増加の傾向がはじまったものと推定されている。いずれに

しても、以上は大量1回被曝の場合で、チェノレノブイリのように継続被曝が予

想される例では、図1のカーブも右の方へずれて、より長い潜伏期間となるこ

とが考えられる。

　図2は、原爆放射線の被曝者中、主な死因による死亡者の何％が放射線に起

因しているかという寄与率を示している。35年間の観察で、全死亡の3％、

がん死亡の10％が放射線によっていることが分かる。図3は、がん死亡の場

合についての内訳で、例えば白血病では死亡の絶対数は少ないが放射線の寄与

率は55．4％もある。逆に、死亡数の多い胃がんではこの率が6．3％と低率であっ

た。図4は、1Gyの被曝者が三島曝者に比べて何倍位死亡率が高いかという相

対リスクを主要死因別にみたものであるが、がんが1．4倍と他の死因に比べてリ

スクが最も高くなっている。図5はがんの部位別に相対リスクをみたものであ

る。白血病の相対リスクが5と最も高くなっている。

　上記の死亡以外で被曝に関連すると思われる健康異常を表1でみると、白内

障、副甲状腺機能充進症、染色体異常、体細胞突然変異、幼少期被曝者の成長

・発育遅延などがあり、胎内被曝者では小頭症、精神遅滞（主として受胎後8

～15週に被曝の場合）がみられる。

　一方、表2によると、慢性リンパ性白血病、子宮がん、骨肉腫、不妊などに

ついては被曝、非被曝の宴安問で有意差は認められていない。また、被爆者の

子供については、現在までのところ先天異常、白血病、染色体異常などを含め

て遺伝的影響は発見されていない。
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4．問題点

　もともと疫学調査とは、分母となる被曝人口をできれば被曝線蚤別に明確に

して、分子となる健康異常者を識別することである。広島、長崎の場合は、戦

後の混乱で分母の把握が被爆時の5年後と遅れたが、チェルノブイリでは既に

それ以上の遅れを示していて、分子のみが強胴されているのは、正しい被曝者

対策のためにも残念なことである。

　被爆者の多くが高齢化しつつある現在、放射線の影響を他の要因によるもの

から区別することはますます困難となっているが、従来知られなかった健康影

響が老化現象とともに表面化する可能性も否定できない。一方、若年被爆者の

場合はこれからがんなどの好発年齢を迎えることを思えば、今後とも被爆者の

健康管理を怠るべきではない。さらにいえば、遺伝影響についても今臼までの

結果に満足することなく、より精密な手技を用いて追求を続けるべきであろう。

被爆者の健康後影響調査では、異常の存在を示す陽性所見だけでなく、異常が

存在しないという陰性所見を明らかにすることも重要である。

　最近は放射線被曝の問題が世界的な規模で拡大しつつあるが、特にチェルノ

ブイリ事故を契機に被曝者対策のノウハウを広島、長崎に求める例が急増して

きた：。広島、琴平のような悲劇を二度と繰返してはならないが、今日までに蓄

積された放射線の健康影響に関する知識を世界に役立てることは被爆者の方々

の意向にも添うものと信じている。そのため、広島と長崎の研究者は既に多く

の国際協力を行ってきているが、今後一層の拡充ができるよう各位の御支擾を

お願いする次第である。

　終りに、長年にわたるABCC－RERFの調査研究に対して被爆者ならびに御家族の

方々からいただいた御協力に感謝するとともに、広島、長綺の両地元をはじめ

とする日米関係諸機関の御援助に謝意を表する。

図1
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図2

　　　ATrRIBUTABLE　RISK　OF　RADIATION　FOR　DEATHS　OF
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図4
RELATIVE　RISK　FOR　MAJOR　CAUSES　OF　DEATH　AT　l　GRAY

　　　　1グレイ被曝者の主要死因別リスク
　　　　　　　　　（非被曝死亡者と比べて）
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RE：LATIVE　RlSK　FOR　MAJOR　SITES　OF　CANCER　DEATH　AT　l　GRAY

　　　　1グレイ被曝者の部位別がん死亡リスク
　　　　　　　　　　　（非被曝死亡者と比べて）
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表1

放射線と関連あり ASSOαA正D　WITH　RADIATION

白血病・その他のがん

白内障・副甲状腺機能充進症

染色体異常・体細胞突然変異

成長・発育の遅延（幼少時被曝）

小頭症・精神遅滞（胎内被曝）

Lel』kemla⑧Othe『cance『s

Catarac覧・Hyperparathyr◎ldlsm

Ch窪◎m◎s◎mal　abberati◎r塾②

S◎ma量lc　ce置l　m鶴tatl◎n

Delayed　gr◎w電h＆devel◎pmer賦
（鷺xp◎§竃』re　at　y◎ung　age）

聞loガ◎cepha醤y留Mer震a甕鰹∋量a群dat薩◎胸

（lr覆賦覚e蜜◎exp◎sed）

表2

放射線と関連なし NOT　ASSOCIATED　WIT閣RAD且ATIO閥

慢性リンパ性白血病・子宮がん・

骨肉腫

加齢促進

不　妊

先天異常・白血病・染色体異常・

その他の遺伝影響（被爆二世）

Cぬド◎遡lc　ly鵬Pぬ◎cytlc　le脳kemla・

翫e蒲eCa．・Oste◎sa『c◎ma

Acceleratlon　oずaglng

lnfertlllty

C◎ngenltal　a昌omaly・Leukemia・
Chr◎m．　abb．＆Other　genetic　effects

（Chlldren　of　A－bomb　survlvors）
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      EFFEC"l'S OF RADIATION:STUDY RESULTS AND FUTURE l$SUE$

                            Seymour Jablon

     K is a prMlege to taik about radiation effects on hurnan health in Hiro$hima,the

source of most of what we know aboutthe effect$ of fadiation on man. You know about

the studies at the Radiation Effects Re$earch Founda{ion. There have been a tew other

studies of long duration, but most of them have beefi concerned with particular is$ue$

such a$ thyroid cancer following chitdhood irradiation or iung cancer follewing exposure

to radon in rriiners. The experience ofthe survivor$ in Hiroshiryia and Nagasaki has been

unique becau$e those exposed were ordinary people of all ages, not miners or chjldren,

and becau$e the excetlent Japanese sys{em for recording vital events has made it

po$sible to trace the results ofthe A-bornb exposure$ in more than 100,OOO peeple,

including both those expo$ed and tho$e not in the cities and noi exposed. The whole

worid owes a great debt of gratitude te tho$e japane$e people who have made ihe

studies possible.

     Fifty years ago few people were expo$ed to ionizing radiation. X-rays were used

in ihe diagno$is and trea{meRt oftuberculosis and otherdiseases. But today radioactive

materials are used routinely for diagno$is, radiation i$ used to sterilize medical supplies,

to $earch fordefects in weld$ and it has many otheruses. All ofthese activities carry the

possibility of radiation exposure to the operatef's. The generation of electricity by nuclear

p!ants carrie$ a risk of population expo$ures from accidents, such as at Chernobyl.

Expo$ures occuralso from mantifacturing processe$, as happened Rt Hanford and other

nuclear facilities in the United ${ate$. We cannot, however, even if we want to, aboli$h

entirely the use of radiation and thu$ avoid any exposures; the uses of radiation are too
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tightiy bound into ourteGhnogogicalcMli.zation. VVhat we can,and must, do i$ under$tand

the risks as well as we can so as to minimize them and provide appropriate protection

both to radlation workers and people generalty. Our understandjng of those risks

prj"cjpally depends on knowjng what has happened, what js happening, and what wilt

happeR to the expo$ed survivor$ in Hiroshirna aRd Nagasaki.

     What have we leamed? That unborn children, particularly those in the eighth to

fifteenth weeks of pregnaRcy, may be greatly harmed by Iarge radiation doses: mental

development is impaired and growth and development is damaged. Genetic effects of

radiation - the iRduction of mutation$, occur in labofatory gnirnals, and rnust occttr in

humans alse. Fertunaiely, however, the rate at which geBetic effec{s are induced by

ionizing radiationi$ low enough that, de$pite d"igent $eafch, invoMBg ten$ ofthousand$

ofeb$ervagion$, it has no{ been pos$ible to cietect any genetic effects iR the children of

the survivor$ in Kiro$hima and Naga$aki. Cataraces ofthe eye can be induced by large

cio$es, but only a few $urviyors have been $o affected. Bu{ the iy}ost prominent harmful

effect of ractia{ion i$ {he induction eif cancer. Cancer$ mav Rot occur uRtil rt'tany year$

after the exposures that inducGd therrt, so the possibjliky is a wefri$orr}e one for the

$urviver$. We will concentrate attention efi the caRcer-indascing effect of ionizing

radia{ion.

     $ome kinds of canceroccur more frequently in pef$ons who have been expo$ed

to fadiation. Al{hough maRy kiRd$ efcancerhave been inGreased,the rno$t prominen{

have been $orne forms ofleukemia,breast cancer, lung cancerand cancers ofthe thyroid

gland. The re$utts ofthe follow-up ofthe A-bornb survivors have been $umrriarized in a
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report from the National Re$earch Council (1) that exarniRe$ the occurrence of cancers

at many $ites and compares the results with those of other studies. We will have time

for only two is$ues, the importance of age at exposure and time after exposure for two

form$ of cancer: leukernia and breast caRcer.

     Table 1 show$ $ome data that have been adapted from the report by Shimizu and

hercolleagues concerniRg cancer mortality in 76,OOO Hiroshima and Naga$aki $urvivors

through the year1985. There were Rearly two thousand death$ frorn cancer, a third of

them from stomach cancer. The exces$ ri$k ofdeath from any kinci ofcancer, as a re$ult

of radiaiion, was calculated to be 39 percent, that i$, $urvivors who received f Gray, or

1Oe raci$, had nearly 40 pefcent mere cancerdeaths than would be expected among the

same Rumber ofnon-exposed per$en$. Thefe were 202 deaths from leukemia, only a

$malKraciion of the total, buXhe leukernia cteaths after exposure to f Gray were

incre$$ed by weariy 400 percent. Brea$t cancermortaliby accounted for155 death$ and

ihe risk after1 Gray wa$ twice the ri$k arnong She nen-expo$eci. Other kind$ of cancer

werg re$pege$ible fcrvagying ftumbers of cieaik$,but forali ofthe kind$ $hown in the tahle

iheexce$sfitemai}tyamongtheexposedsurvivorswas$ignificaRtty}argerthatwouldhave

*eccijffgct k$# gke exge#$ljfe gk f$ctiatigft scet occurrect.

     Table 2 $hovv$ how the age at vvhich the person was exposed affected the cancer

ri$k.FofthechildreRexpo$edpmhl$ahantn ldtheexmaleukemiadeaths

vvere Rearly tvvgRty times the nurnber aincRg the non-expo$ed, while after age 40 the

exces$ risk wa$ a little more thaR three tiraes the background rate for Ron-expo$ed

person$. For isrea$t cancer, the results were sirR"ar, but less extreme thaR forleukemia:
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girl$ exposed below age ten had an excess of 190 percent of the ba$eline rate, but for

those exposed after age 40, the excess was only 11 percent.

     Table 3 shows how the radiation cancer effect changed a$ time pas$ed: For

leukemia, the risks were very large during the decade 1950 to 1g60, but were ten times

lower in 1976 to 1985; for brea$t cancer, however, the pattern was the oppositerthere

was Ro ri$k of radiatioR-induced cancerduring G950-1960, but the cancer rate wa$ rriore

than doubled in 1976 to 4985. What the future holds forthe late-developing cancer$ gnly

future follow-up can tell us.

     The$e data ferm only a smail part of the wealth of information for which we are

indebted to the survivors. Neverthete$$, tho$e data canRot an$wer a" of the question$

that we have, What, for exa;'nple, are the effect$ from vef'y low radiation do$es? The

Hiroshima and Nagasaki data are ${rong because they come from survivors who vvere

$ubjected to Iarge dose$, much }arger than those received from natural background

radiation, or from reprocessing plants or nuclear power plants. Some believe that such

vety low doses may actually be beneficial, but "o strong evidence that this is true has yet

appeared.

     Although the data do not ansvver all of the que$tions we might have, most of our

knowledge about radiatioR effects on health comes from the studies of the atomic bomb

survivors, and we owe them an enormous debt ofgratitude. VVe expre$s that gratitude

to the survivors forthe knowledge they have given us out ofthe di$a$ter that they have

suffered. And we earnestly hope that no $uch di$aster will ever be repeated.

V-2-2-4



Table 1

CANCERS SIGNIFICANTLY INCREA$ED AMONG A-BOMB $URVIVORSi
                1950-1985

Site of Cancer Number of Deaths
 AII Survivors

Exces$ Risk aM
    (percent)

Gray

All Sites 5936 39

Leukemia
Stomach
Colon
Lung
Breast (female)

Cervix uteri

Ovaty
Vrinaty bladder

Multiple myelorna

Central nervous system
 except brain

202
2007
232
638
155
 90
 82
 90
 36

14

392
23
56
46
GOO
43
81

113
a86

209

i Source: Shimizu et al. Ref. (2).
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                         TABLE 2

CA,NCER RISK IN HIROSHIMA AND NAGASAKI SURVIVORSi
                     by Age at Exposure

1950-1985

Site of Cancer

All Sites

Leukemia
Breast Cancer

Number of Deaths
  AII Survivor$

    5936

    202
    155

  Excess Risk at 1 Gray (percent)

AllAge$ <10 40+

  39 -- --
 392 1910 340
 100 190 11

CANCER RISK IN

          TABLE 3

HIROSHIMA AND NAGASAKI SURVIVORSi
           by Years

1950-1g85

Site of Cancer

Leukemia
Breast Cancer

Exces$ Ri$k aM
1950-1960

 1027
 (h8)

Gray (percent)

  1976t･1985

   104
   174

t

f Source: Shimizu, et al. ReC(2).
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CHILDHOOD CANCER AND NUCLEAR INSTALLATIONS

Presentation at the 27th JAIF Amiual Conference,

     Hircshima (Japan), l3-IS Apri1 1994

         C.R. Muirhead
National Radiological Prozection Board,

Cliikon, Didcet, OxeB, eXl1 ORQ, UK

      There has been considerable in[erest in recen: years in reports of excesses of childtiood

cancer, gpecifically lellkaemia, in the vicinity ef ngclear iRstallations in the United KiRgdorn. A

Govemment inquiryi coRfixmed an excess of childhood leukacmia in the village of Seascale, ¢los¢

te the Sellafiield reprocessiRg plaRr iR West Curnbria. In particular, 4 cases eflyrnphold

maligngmcy were diagnosed d"ring 1963-g3 a[ ages under 15 years, cefnpared with O.25 eKpccccd2.

However, i; was concluded Ehat tlxis excess could not be explained in refms of radioac!iyc rcreases

inzo the envireamen; frem Sellafielet'3, Studjes aTound the Deunreay reprocesging plantin

noithern Seotiand`, the Aldermaston and Burghtield weapons plEmts in southern ERglandS, and

areund nuclear ins:allationg in Eitgland and Wales generaliyfi h3ve indica:ed cxcesses of lellkaemia

in yegng pefsons. Agaln, howevcf, these findiBgs could not be explajned on the basis of

eftvifcnmentat dischargeg, Indeed a ieukaemia exccsg was ebserved in areas whefe nuclear plar;ts

had been plamed of were lazer buil". Studies around nuclear installations in cou:itries other than

tae UK, such as FranceS and the URised Siases9, have generalIy not shown raised levels of either

ghildhood leukaemia or childboed cancers overal1.

      Ameng the hypotheses pvE forward to explain the above fivdings are ihat coBditions in

isolatcd areas, sech as where the Sellafield 2md Dolinreay planis were built, rnay be coRducive ;o

expasure to seme specific int'eciious agentie or ;o general infec[jonsii which increase the risk of

childhood ]eukaemia. Ki!den'g hypothesis for an effec£ of `popu!ation mixing' receiyes support
kom, foT example, studies in new tovvns!O, although Ro specific infectioug agen: has been

idenzified. A large arr}ount of attention has been devoted to the resu!ts of Gardncr et a!'s case-

cB"tro1 study ofleukaemia among young persons in West Cumbriai2, This found a s{a[istically

significanr association with recorded prc･gonceptien ex;erRal dose for fathers employcd at

Sellzuteid, although based on oRly 4 cases, Funher investigation of ieukaemia iA the offspriRg of

Sel]afield workersS3 showed thattbe assecia{ion wi:h extemal dose was confined :o childrcn bom

in Seascate, gmd that there was Iitde evidence for asseciations with potential expesufe to in:emal

emitters or to chemicals.

      Studies ef the olffSpriRg of the Japanese a£omic bomb suivivorsi" and of radiation workcrs
in ScoaandSS and Ontario (Canada)i6 have not shown associations be:ween chil(thood }eukaemia

altd patemal pre-eonceptioR irtadiatlon, although these vvorker studies did ltot have largc statisticai

power. A much larger study which involves linking rhe UK National Regis;ry for Radiation
Workers with national databases ofchildhood cancef is cttrrenay Sn progressi7, and will have hlgh

scatistical powerte address Gardner eE al's hypotltesig. More generally, lage case-co#{rol

inves;iga;iong ase cumenay being conducted in England and Wales and in Scotland to test

hypotheses rclating to tRtcctions, chemicals, eiectromagnetic fieids and natural radiation. Thesc

studles rnay be able to pxvvide deeper insights inEo the causes of childhood cancer.
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広島：大学原：爆放射能医学研究所　宇吹　駿（うぶき　さとる）

　私は、「被爆の社会的影響」について簡単に述べることにする。

　被爆直前の広島は、西日本最大の軍都（軍事都市）であり、多数の軍事施設と軍人を擁

していた。被爆時に広島にいた軍人の数は4万とも6万ともいわれている。しかし、同時

にここでは、30万人前後の市民（非戦闘員）が生活をしていた。原爆の爆し飽は、広島

市のほぼ中央にあたり、爆し飽から3キロメートル圏内には、全市の建物の約85％、居

住人□（市民）の約84％が存在していた。原爆被爆により、市内の建物の92％にあた

る約7万戸が半焼・半壊以上の卜書を受け、10万人前後の市民が死亡した。軍事施設は、

爆6地に近い広島城を中心とする地域に集中しており、1万人以上の軍人が死亡した。

　原爆は、広範な家族の崩壊をもたらした。原爆被魯復元委員会の調査によれば、被爆時

の爆心地域のユ世帯当りの平均人員は4．9人であり、その内の死亡人員は、2、3人と

いう結果が出ている。原爆により父母を失った子供は、4－5千人に及ぶと推定されてい

る。また、i家族崩壊は、のちに、原爆孤老という問題を生んだ。1975年の政府の調査

によれば、広島市の被爆者世帯に占める老人単独世帯の割合は8％、老夫婦の世帯の割合

は7％であった。これらの害拾は、非被爆者世帯と比較してそれぞれ2倍・3倍という高

率である。

　原爆被害の特異性は、その瞬時性、大量無差別性とともに放射能の持続性にある。放射

能の人体への影響は、直接被爆した人々のみならず、被爆後早期に入卑した人々や、被爆

地域外で救援活動に従事した人々をも、今臼までなお苦しめ続けている。

　！985年の日本政府の調査により、日三者の74％にあたる約23万人の被爆・者が、

自分の健康に不安を感じていることが明らかになった。また、1990年に韓国政府がお

こなった蝋笈爆・者2307人の調査結果では、89％の被爆者が何らかの後遺症に悩ん

でいることが明らかになっている。

　このほかにも、原爆被爆老問題は、深刻な問題を抱えている。政府は、被爆20周年に
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あたる1965年に全国の被爆者約27万人を対象に実態調査をおこなったが、その結果、

約6千人が、就職について差別を受けたことがあると答え、約7千人が結婚について差別

を受けたことがあると答えている。また：、1990年、NHKが広島市内の被爆・者を対象

におこなった意識調査では、34％の人々が、被爆したことにより、その後の生活が不利

になったと回答している。

　1957年、つまり被爆から12年後に、やっと原爆被爆者医療法が制定され、国費に

よる原爆被爆者の健康管理と原爆症患者の医療力｛おこなわれるようになった。この法律に

基づく被爆者健康手帳の所持者は、初年度には約20万人であったが、年々増え続けユ9

80年度には、約37万人を数えた。しかし、その後、減少が始まり今日では、約34万

人となっている。減少の理由は、被爆者の死亡数が、新たな手帳所持者数を上回るように

なったからで、被爆者の死亡数は：急速に増加している。広島市の原爆慰霊碑に納められて

いる名簿によれば、広島の原爆被爆者の1年闘の死亡数は、1970年前後には約100

0人であったが、80年前後には約2000人となり、最近では約3500人となってい

る。

　被爆者に対する国の援護施策は、原爆被爆者医療法の制定以後、徐々に改善された。特

に、1968年には原爆被爆者特別措置法が新たに制定され、被爆者の福祉を目的として、

諸種の手当が支給されるようになった。こうした改善にともない、政府の原爆被爆者対策

予算は、年々増加している。1952年に約1億7000万円から出発した予算が、今年

度には約1400億円となっている。

　しかし、被爆者の多くは、これら二つの法律に基づく施策を充分なものと考えているわ

けではなく、国家補償の理念に立った原爆被爆者援護法の制定を国に強く要望している。

1985年の朝日新聞社の世論調査の結果によれば、79％が被爆者援護法を制定し補償

すべきだと回答している。また、現在、全自治体の3分の2以上が同法制定促進決議をお

こなった。これらは、被爆者援護法制定の要望が、広範な世論の支持を得ていることを示

している。
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マスメディアの社会的影響について

　私は、この問題に触れる前に、戦後の日本社会が原爆被害をどのように扱ってきたかと

いうことを簡単に述べる。

　日本は、広島の被爆から8日後に降伏を決定し、以後、ほぼ7年間占領状態にあった。

この間、原爆被害に関する問題は、タブー視され、原爆被害者が社会の闘心を受けること

は極めてまれであった。

　しかし、独立後：、日本のマスコミは、原爆被害について大々的にとりあげた。また、1

954年3月のアメリカの南太平洋ビキニ環礁での水爆実験を契機に、原爆被害について

の問題は、日本の重要な社会問題として存在し続けるようになった。

　広島では、毎年8月の原爆記念日を中心に、さまざまな行事が催されている。その一つ

である広島市の平和記念式典は、被爆から2年後にはじまり、今年には、46回目の式典

が開催された。この式典は、はじめは一地方都市の行事に過ぎなかったが、被爆10周年

ごろからは、全国からの参加者がみられるようになり、20周年前後から政府の閣僚の参

列がみられるようになった。さらに、1979年からは、この式典に團費から補助金が支

出されている。このような式典の歴史は、原爆被害にたいする社会の関し・が、次第に広が

り、定着していく様子を如実に示す一例である。

　このほカ＼原爆による犠牲者を出した企業や学校・団体単位の慰霊行事が多数おこなわ

れているが、こうした行事は、年々少なくなるどころか、逆に年を経るにしたがい、活発

になっている。その理由には、被爆当時に存在した学校・職場・団体とは別に、平和団体

や労働組合などによる新たな慰霊行事が生まれたことや、遣族会や同窓会によってひっそ

りと営まれていた学校単位の慰霊行事に、生徒会の参加がみられるようになり、慰霊行事

が、平和教育の場になっていることなどをあげることができる。

　被爆10年目から開催されるようになった原水爆禁止世界大会は、当初すべての政党や

多様な階層をまきこんだ国民的な大会であった。これは次第に政党や団体ごとの大会に変
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化してきたが、それでも毎年、広島・長崎を中心に開催されつづけている。これらの大会

は、いつれも核兵器禁止の課題とともに、原爆被害に関する諸問題を中心的な課題として

開催されている。

　1960年代後半、原爆被災自書作成運動・原爆ドーム保存運動など被爆の実相を明ら

かにし、この体験を継承しようという運動が、それまでの原水爆禁止運動とは別に、全国

的に展開された。また、70年代には、原爆農・被爆の記録を贈る運動や10フィーート運

動あるいは平和教育などが、国内のみならず国際的なひろがりをもって展開されるように

なった。

　また、1982年以降、国内の自治体総数の半数に相当する自治体が、非核自治体宣言

をおこなったが、ほとんどの宣言の動機に、広島・長崎の被屡体験が盛り込まれており、

原爆展の開催、広島・長崎の平和式典への市民の派遣といった各自治体独自の被爆体験継

承事業が、次第に広がっている。

　被爆者の中には、自分が被爆者であることを隠そうとする傾向が少なからずみられた。

しかし、1980年代に入ると、被爆者の中に大きな変化が起こった。被爆者団体は、原

爆農の開催や国連軍縮特別総会への代蓑派遺など、原爆被害の実相の普及に積極的に取り

組んだ。また、原爆手記が被爆者団体により多数出版された。原爆手記の出版点数は、被

爆後20年ほど経過して活発になったが、それでも年間の手記出版点数は数百点であった。

ところが、1982年以降、千点を数えるようになっている。

　このような原爆被害をめぐる戦後の動きの中で、マスコミはどのような対応を示したか。

　広島・長崎両被爆地のローカル紙・ローーカル局は、！950年代後半から毎年7・8月

に原爆問題を継続的に取り上げるようになっている。

　8月6日の社説を調べてみると、朝日・読売・毎日・日経の各紙が、占領期にすでに原

爆問題を取り上げている。1955年以降は、この4紙がほぼ毎年、8月6日前後に、広

島・長崎に関連した社説を掲げ続けている。こうした傾向は、今日ではローーカル紙にも見

V－2　　5　　4



ることができる。

　1960年代後半には、マスコミ全体が原爆キャンペーンをおこなうようになり、その

後、毎年8月に向けて各新聞社・放送局が原爆企画をめぐりしのぎを削るという状況が続

いている。日本においてこのような形でマスコミに取り上げられる社会問題は、他に存在

しない。また、これらは、一般に「原爆報道」と呼ばれているが、このような報道の分野

がみられるのは、おそらく日本のみであろう。

　日本における「原爆報道」は、日本における原水爆禁止運動が分裂した1960年代半

ばに成立し、原爆被害実態の解明や被爆体験の継承の機能を積極的に担ってきた。今日で

は、「原爆報道」は、さまざまな原水爆禁止団体・反核団体の運動、広島・長崎両市を初

めとする自治体による平和行政、原爆被害者自身による運動と並んで被爆国日本の内実を

構成する4つの要素の1つであると私は考えている。

　原爆報道の歴史を振り返ると、一時期、活発に取り上げられながら、急速に姿を消した

テーマが存在する。

　マスコミは、1950年代初めから原爆の後障書に関する問題を取り上げるようになっ

た。取り上げられたのは、当初は、ケロイドなど外科的障害が中心であった。しかし、5

Q年代半ばには内科肝障害に移り、原爆被爆者の個々の死亡が逐一報道されるようになっ

た。私が確認した限りでは、こうした報道は、1952年から54年にかけて10件であ

ったのが、55年1年だけで14件に増え、56年35件、57年49件、58年41件、

59年35件となっている。

　被爆者の死亡報道は、被爆者救援の世論を高める役割を果たす一方で被爆者に大きな不

安を与えた。原爆被爆者の死亡記事の出所は、広島では主に日赤広島病院、1956年9

月に広島原爆病院が開院してからは同院であった．しかし、1959年3月、広島原爆病

院の運営委員会は、つぎのような理由から入院患者の死亡発表を取りやめることを決定し

ている。
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　1。被爆者や入院愚者への精神的なショックが大きい。

　2，原爆医療法による患者の秘密保護の建前から、病院が一方的に発表することは差し

　　　控える。

　3．入院患者の疾患が医学上、果たして原爆によるものかどうか、決定的なキメ手がな

　　　い。

　この措置の後：も、しばらく原爆被爆者の死亡報道が続いたが、次第に姿を消していった。

　被爆二世問題も同じような魁町をたどっている。この問題は、1960年代後半に取り

上げられ初め、1972年から73年にかけて大々的に取り上げられた後、極端な形でマ

スコミに登場することは無くなっている。

　被爆者の多くは、自らや子孫に対する健康の不安を抱えながら戦後を過ごしてきた。被

爆者であることを隠すだけでなく、原爆報道に触れることすら避けようとする人々が少な

からず存在する。原爆被爆者の死亡と被爆二二世に弔する報道に共通していることは、原爆

被爆者の一部から強い反発を招いたことである。

翻「ふたつのジレンマー原水爆とマスコミ」　（『仲間とともに一中野清一教授広島大学御退
官言己重言麟…」、1965年）

Y．Scott　NatSu廼oto「原爆の被爆者の及ぼした社会的影響」　（r原屡傷害調査委員会業績報

告書』12－69）

R・J・リフトン『死の内の生命譲　（朝日新聞社、1971年）

戸吹暁「原爆報道の軌跡」　（『広島市公文書館紀要第8号」、1985年）

宇吹暁「軍縮と市民運動」　（『国礎治第80号∴1985年）
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