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第25回原産年次大会総括プログラム

平成4年4月8日（水）～10日（金）

於パシフィコ横浜国際会議センター1階メインポール

第1日 第2日 第3日
4月8日（水） 4月9日（木） 4月10日（金）

開会セッション セッション2 セッション4
（9：30～12：00） （9：00～12：00） （9：00～12：00）

午

年次大会準備委員長基調 「安全とは何か一統一的 「わが国のリサイクル路

原産会長所信 見解を目指して」 線の国際的な位置づけ

原子力委員長所感 一わが国の責務と諸外

国の見解」

』削
〈特別講演〉 〔パネル討論〕 〔パネル討論〕

（昼休み） 午餐会 （昼休み）

（12：15～14：15）

於パシフィコ横浜

3階大会議室
〈特別講演〉

＿　一　一　一　＿　一　一　一　一　一　一　　一　　一　一　一　　一　　一　　一　一　一　一　一　脚　　軸　一　一

原子力映画上映
（13：00～14：00） セッション5

（13：30～17：30）セッション1
（14：00～18：15） セッション3

午 （14：30～18：00） 「社会は原子力情報に何

「エネルギーと環境一新 を求めているか」

たな50年における原 「原子力平和利用の促進

子力の役割」 と国際核不拡散体制の

新しい考え方」

〔パネル討論〕

〔講演と討論〕

後 〔パネル討論〕

フェアウェル・レセプション

ウエルカム・レセプション （17：30～18：45）

（18：30～20：00） 於ヨコハマグランドインターコンチネン

於パシフィコ横浜 タ琳テル

3階大会議室
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4月　8　日　　（水）

開会セッション（g＝30～12：00）
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原産会長所信表明
　　向　坊　　　隆

原子力委員長所感

　　谷　川　寛　三

中部電力（株）社長

年次大会準備委員長

慶慮義塾大学教授

（社）日本原子力産業会議会長

原子力委員会委員長、科学技術庁長官

〈特別講演〉

　「21世紀の科学技術と人類」
　　　Y．ベリホフ　　　　　　　ロシア科学アカデミー副総裁
　「ジオカタストロフィの警告するもの」

　　　坂田俊文　　　東海大学教授・情報技術センター所長

セッション■（14：00～18115）
エネルギーと環境
一新たな50年における原子力の役割

議長＝石　渡　鷹　雄　　　　　　動力炉・核燃料開発事業団理事長

　「21世紀初頭のフランス、欧州における原子力の将来」

　　　P．ルビロワ　　　　　　フランス原子力庁（CEA）長官
　「国際的な安全基準と条約」

　　　1．セリン　　　　　　　　米国原子力規制委員会（NRC）委員長
　「中国の原子力開発の現状と展望」

　　　聞　耀　中　　　　　　　　中国核工業二二二二経理助理

　「米国の電力化一1990年代における原子力発電」
　　　．J．P．ペイン　　　　　　米国エネルギー啓発協議会（USCEA）理事長

議長：青　井　箭　一　　　　　　（株）東芝社長

　「原子力発電の回顧と今後のエネルギー見通し」

　W．K．デイビス
「わが国のエネルギー政策」

　林　　　政　義

「国際協力における原子力安全」

　K．　アフファー

コンサルタント、元米国エネルギー省副長官

原子力委員会委員

新エネルギー・産業技術総合開発機構理事長

ドイツ環境自然保護原子炉安全大臣

ウエルカム・レセプション（18：30～20：00）
於　パシフィコ横浜　国際会議センター3階大会議室
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4月　9　日　　（木）

セ・ソション2（9：00～12：00）
安全とは何か一統一的見解を目指して
議長＝都　甲　泰　正 原子力安全委員会委員長代理

〈基調講演〉

　「原子力発電の安全確保について」

　　　山本貞一　　　通商産業省資源エネルギー庁長官
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ドイツ原子炉安全協会理事長

北海道大学教授

韓国原子力研究所副所長

東京電力（株）常務取締役

英国原子力施設検査局次長

ブルガリア原子力委員会委員長

午餐会（12：15～14＝15）
於パシフィコ横浜国際会議センター3階大会議室
　通商産業大臣所感

　　　渡部恒三　　　通商産業大臣
　特別講演：「日本人と科学」

　　　西澤潤一　　　東北大学学長
映画上映（13：00～14：00）
於　パシフィコ横浜　国際会議センター1階メインポール
　　・「FBR原型炉『もんじゅ』一建設の軌跡を追って」
　　・「原子力施設の解体技術開発（デコミッショニング）」
　　・「放射線疫学調査ってなあに」

セッション3（14：30～18：00）
原子力平和利用の促進と国際核不拡散体制の
新しL、考え方
議長：今　井　隆　吉
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元軍縮会議日本政府代表部特命全権大使
（社）日本原子力産業会議常任顧問

ブラジル原子力委員会（CNEN）委員長
フランス原子力庁（CEA）国際局長
国際原子力機関（IAEA）事務局次長
前在ウィーン国際機関日本政府代表部特命全権大使

米国兵器管理・軍縮庁核不拡散政策局長

ロシア原子力省第一次官

インド防衛・分析研究所客員研究員

〈参加者との討論〉
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4月■0日（金）
セッション4（9：00～12＝00）
わが国のリサイクル路線の国際的な位置づけ
一わが国の責務と諸外国の見解
議長：村　田 浩 （社）日本原子力産業会議副会長

〈基調講演〉

　「わが国における核燃料サイクル政策について」

　　　石田寛人　　 科学技術庁原子力局長

　「核燃料リサイクリングーIAEAの見解」
　　　W．ダークス　　　　　　　国際原子力機関（IAEA）事務局次長

〈パネル討論〉

　パネリスト：

　　　N。チェンバレン
　　　W．ダークス
　　　飯　田　孝　三

T．ネ　フ

鈴　木　篤　之

英国原子燃料公社（BNFL）社長
国際原子力機関（IAEA）事務局次長
関西電力（株）副社長

電気事業連合会原子力開発対策会議委員長

マサチューセッツ工科大学

　国際研究センター主任研究員

東京大学教授

〈参加者との討論〉

セッション5（13：30～17：30）
社会は原子力情報に何を求めているか
議長：大　浜 之 科学評論家

〈パネル討論〉

　パネリスト：
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晃　章

弁護士

（財）日本消費者協会事務局長

通商産業省資源エネルギー庁

　公益事業部原子力発電課長

朝日新聞社論説委員

中央大学教授

横浜国立大学教授

東京電力（株）広報部長

コメンテーター

　　A．D．　ロッシン 米国原子力学会次期会長

〈参加者との討論〉

フェアウェル・レセプション（17：30～18：45）
於ヨコハマグランドイン関下コンチネンタルホテル3階大宴会場「ボールルーム」
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開会セッション 開
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　　　　　　　　　　　大会のねらい

年次大会準備委員長、慶応義塾大学教授

　　　　　　　　　　石　井　威　望

　　　　　原産会長所信表明

（社）日本原子力産業会議会長

　　　　　　　向　坊　　隆

　　　　　　　　原子力委員長所感

原子力委員会委員長、科学技術庁長官

　　　　　　　　　谷　川　寛　三

　　　　　　　〈特別講演＞

　21世紀の科学技術と人類

ロシア科学アカデミー副総裁

　　　　　　　E．ベリホフ

　ジオカタストロフィの警告するもの

東海大学教授・技術情報センター所長

　　　　　　　　　坂　田　俊　文

0



大会のねらし、

年次大会準備委員長

慶慮義塾大学教授

石　　井　　威　　望

　ご臨席の皆様、第25回原産年次大会の開催にあたり、大会準備委員長としてご挨拶を

申し上げる機会を得ましたことは、私の深く慶びとするところであり、また四半世紀を迎

えた記念すべき今大会に、日本国内のみならず世界各国から多数のヵ々にご参加いただき

ましたことを、ここに厚くお礼申し上げます。

　　さて、只今議長からもご紹介がありましたように、今から50年前、米国のシカゴ大

学で天然ウラン黒鉛減速型原子炉であるシカゴ・パイル（CP）一1を使い、エンリコ・

フェルミらが世界で初めて核分裂連鎖反応の制御に成功してから、今年12月2日で半世

紀を迎え、今年は原子力界にとって歴史的にも一つの節目の年にあたゆます。この原産年

次大会も、その半分の四半世紀にあたる25回目を数えることになり、今大会では、21

世紀に向けて中・長期的な展望のもとに、わが国と世界の原子力発電をとりまく社会環境

や今日的課題を論議することとなりました。

　今大会の基調テーマ「21世紀への課題一社会の中の原子力」は、世界の発電量の6分

の1を供給している原子力発電の今日の状況を踏まえ、単に石油代替エネルギーにとどま

らず、地球環境保全、南北闇題の解決という側面からも論じられるほどに、その開発規模

が成長した原子力の今後の50年における役割を皆様に展望していただき、また討議して

いただくことを意図しております。

　わが国では、原子カエネルギーが準国産エネルギーの役割を担うべく、原子力発電設備

容量の拡大を図るとともに、これと併せ核燃料サイクルの完結に向けて多大の努力が払わ

れてまいりました。世界に目を転じれば、1990年代から21世紀初頭に向けてのエネ

ルギー、原子力分野における展望の中で、幾つかの地域において経済成長に応じた原子力
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発電の新規開発の兆しの動きもみられます。

　人類は今日ルネッサンス以来の最大級の技術革新の真っ只中にあります。たとえば、半

導体集積回路の進歩を辿ってみても、恐らく21世紀初頭までに今日のメモリー素子（I

Cチップ｝の集積度の1000倍程度にはなるだろうと予想されます。つまり、情報分野

でのハードウエアの性能向上は驚異的であります。これが、チップ革命とかIC革命と呼

ばれており、全産業への波及効果は想像を絶する程です。これによって分散型の巨大シス

テムの構築が可能になり、そのシステムの中に含まれるコンピュータは、いわゆるダウン

サイジングによってボー：タプル化された機器になり、爆発的に普及するものと予測されま

す。そのような社会の情報化は、かつてモータリゼーションが社会全体に決定的影響を及

ぼしたように、人類に豊富な制御能力の保有を約束するでしょう。人類は、もはやそれ以

前の情報貧困状態ではなくなり、コンピニータ・ネットワークを介して各個人の社会への

働きかけが可能になり、全体の活性化が起こりましょう。

　地球環境の問題も、このような新しい情報面での活力を前提にして、その解決のシナリ

オが考えられねばなりません。宇宙衛星から送信されてくる地球全体の写真を眺められる

のも、その成果の一つです。地球といっても従来は抽象的存在でしたが、今やその有限性

が具体的に実感できるようになりました。このように宇宙時代であると同時に、高度情報

化が進んだ21世紀の社会が、原子力に対応する場合、当然前提条件における変化を認識

する必要があります。要するに、エネルギー需要の内容が変化してきており、とくに環境

への配慮が一段と要求されるようになるわけです。

　宇宙船「地球号」という言葉に象徴されるように、経済活動②インフラストラクチャー

として環境が組み込まれるようになりました。経済活動と環境保全とのバランスを実現す

るために、情報システム技術がフルに応用されています。もちろん、その中でエネルギー

の利用効率の向上は極めて重要な目標になるわけであります。このような背景を考えます

と、原子力自身が高度な技術の産物でありますが、さらに先端情報技術群の活用を推進す

る必要があります。

　エネルギーの確保と環境保全の両立の方途を論じることになっている大会第一日目のセ
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ッションでは、21世紀の科学技術の動向、そして現在の地球環境問題に警鐘を鳴らすこ’

とになる二つの特別講演に続き、海外の代表から21世紀初頭を見通したエネルギー供給

方策が紹介されることになっております。フランスの代表からは自国の原子力発電拡大へ

の力強い自信と欧州規模でのエネルギー・原子力分野の対応策が、また日本、中国の代表

からは原子力発電の役割増への期待が、そして米国の代表からは原子力産業の復活や再活

性化に向けた新たな決意が表明されるものと思います。さらには、原子力安全分野の諸問

題について、米国およびドイツの行政府の最高責任者から国際協力の側面に焦点をあてた

諸方策が提案されるものと期待しておりますが、この二つの講演は大会二日目の「安全と

は何か」のパネル討論の論議にも大いに資するものになると考えます。

　「原子力発電はエネルギー供給と、温室効果をもつガスの排出削減に貢献する」とした

主要先進国首脳会議の経済宣言にみるまでもなく、原子力発電を今後も進めていくことは

先進諸国間の合意事項になっていると思いますが、その開発の方向性では一致していると

言えるものの、各国それぞれ必ずしも明確な開発目標を掲げた原子力開発のためのシナリ

オを設定するまでには至っておりません。この背景として、最近の国際情勢の先行きに不

透明な部分が多いことを指摘することができると思います。米国、ロシア等の核軍縮進展

に伴う東西冷戦構造の解消、旧ソ連・東欧圏の社会主義体制の崩壊のもとで、国際政治・

経済の将来見通しは極めて流動的であり、このため南北問題、平和維持機構を含めた新し

い世界秩序を再構築することが必要であります。

　わが国では、湾岸戦争や環境問題論争をきっかけとして、エネルギー問題に対する国民

の関心が高ま6てきております。しかし、環境保全に対する国民の危機意識の急速な高ま

りやエネルギー問題に対する理解の高まりが、必ずしも原子力促進へと結びつかないのが

問題視されるところでもあります。このジレンマの最大の要因は原子力がもつ潜在的な危

険性に対する国民の不安にあると思われます。世論調査を行いますと、　「原子力発電は安

全でない」とみている人たちの回答が全体の半数近くを占めると聞きます。

　今大会の第二日目には、　「安全とは何か一統一的見解を目指して」をテーマにパネル討

論を行います。スリーマイル・アイランド（TMI）、チェルノブイリの二つの原子力発
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電所事故の経験を通し、安全問題は各国における原子力論争のトリガーとなりました。例『

えば、旧ソ連邦内では、チェルノブイリ事故影響の誤った情報が流布された結果、これが

原子力に対する健全な理解促進のために妨げとなったようです。また政治体制が激変した

後の東欧では、旧ソ連から輸入したソ轡型旧型原子炉の安全性に対する懸念が表明され、

原子力の安全確保の考え方に疑問が投げかけられるとともに、安全とは何かがφらためて

問い直されることとなりました。とはいえ、論議の拠り所となる安全の概念そのものが極

あて漠然としているため、この安全論議は空転しがちであるといわれています。このパネ

ル討論では、　「どこまで安全であれば十分安全といえるのか」の概念づくりを含め、安全

に対する共通の認識を構築するための方策をさまざまな角度から検討し、独創的な提案を

積極的にしていただければ幸いであります。

　ところで、1990年代に入り、核不拡散問題の焦点は、旧ソ連の核物質管理と潜在的

紛争当事国の核保有阻止に移りつつあります。．核不拡散条約（NPT）が1995年に期

限切れになるのを前に、現在、国際原子力機関（IAEA）による特別査察を含めさまざ

まな核不拡散体制の維持・強化策が検討されつつあります。今大会では、IAEAをはじ

め、各国の専門家が参加して、新しい国際秩序の構築を念頭に置き、原子力平和利用の促

進と国際核不拡散体制の新しい考え方を模索する国際パネル討論を行います。ここでも、

この核不拡散問題と取り組むわが国の積極的な姿勢をはじめ、活発な議論の展開を期待し

たいと思います。

　中・長期的課題として、地球環境を保全しながら、一定の経済成長率を達成していくこ

とがよく指摘されますが、この課題を解くカギの一つは、やはり先進工業諸国において原

子力発電を積極的に推進していくことにあると思います。その背景には、原子力開発を進

めていく本質的な特徴の一つに化石燃料資源を温存していくことに貢献できるからとの考

え方があります。このためわが国では、原子力発電所の燃料としてプルトニウムを利用し、

ウラン資源をさらに有効利用する道を切り開いていこうとのシナリオが出されております。

大会最終日には、　「わが国のリサイクル路線の国際的な位置づけ」をテーマに、このプル

トニウム利用問題をめぐる国際パネル討論を行います。今後、プルトニウムを平和目的の
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原子力発電用に積極的に利用していくというわが国の野心的な計画は、国際コミュニティ・

の理解と協力がなければ実行できるものではありません。わが国の再処理・リサイクル路

線に対する諸外国の率直な見解を聞くことになるこの国際パネル討論は、わが国の原子力

関係者が次のステップへ上る試金石として活発に行われる筈であり、その結果が注目され

ると思います。

　また大会の最後を締め括る討論テーマは「社会は原子力情報に何を求めているか」であ

ります。原子力に関する情報については、　「公開されている」、　「公開されていない」の

二つの問いに分けると、世論調査では、　「公開されていない」との回答が「公開されてい

る」との回答を大きく上回ると聞いております。この間題はわが国特有の社会条件等、そ

れぞれの立場での認識の違いなども絡んでくると思われます。このパネル討論では、いろ

いろの立場の各界の方々にご参加いただいておりますので、活発な討論が行われるものと

期待しております。

　以上、大会の準備委員長として、今大会のねらいにつきまして概略をご報告申し上げま

した，，原産年次大会は2年前の京都大会以来、内外の参加者とスピーカーの討論にも十分

な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、時間の許す限りフ，ロアの方

にも討議に積極的にご参加いただければと思います。また大会の最終日は一般の方々を対

象とした聴講者の方もご参加いただけることになっておりますので、より活発な討論が交

わされるものと思われます。

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

厚くお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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Confer' ence" Keynote

 Takemochi Ishii
     Chairman
Program Committee
    Professor
 Keio University

Ladies and Gentlemen:

     It is a great pleasure for me, as ehairman of the program

committee for the 25th annual conference of the Japan Atomic

Industrial ForUm.

     As Mr.'Chairman of the Conference has said now, we are tQ

mark on Dec. 24 the 50th anniversary of Enrlco Ferini's first

success in the world in controlling nuclear fission chain

reaction at the University of Chicago, usi'ng the Chicago Pile

(CP)-1, a natural uranium graphite moderation type nuclear

reactor. In this sense, this year is a memorable year to the

nuclear industry. The Japan Atomic Industrial Forum is going to

mark the 25th anniversary of its birth, a turning point in lts

history. In this sense, it has been decided that this conference

should discuss present tasks toward the 21st century concerning

the social environment surrounding the nuclear industry in Japan
                                                               '
and the world with a mid- and long-range outlook.
               '     Concerning the keynote theme of this conference "Challenges

to the 21st Century -- Nuclear Energy in Our Society, we would

like to have' you discuss a prospect for the role of nuclear power

in the coming 50 years, not merely as an oil-alternative energy
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source, but from the standpoint of protecting the global

envirOnment and solving the,south-north problem, in consideration

                                   'of the fact that at present nuclear power generation accounts for

one-sixthoftheworld'selectrtcpowergeneration.. '
                                               '
     Our country has endeavored to expand the capacity of nuclear

power facilities and complete a nuclear cycle so that nuclear

energy may play its role as a virtually domestic ener' gy source.

If we take a look at the world, we will $ee.in certain areas and

region, signs and moves to,newly develop nuclear power facilities

commensurate with their economtc growth, in consideration of the

energy situation from the 1990s and the 2000s and a prospect for

             'achievementsintheareaofnuclearenergy. . '
                          '
     Mankind is now in the midst of the greatest
technological innovations, since the Renaissance. It is

estimated that the integration of today's memory (IC) chips

will be increased 1000 times by early in the 21st century. In

order words, the performance improvement of hardware for

information processing is really surprising.,.This is

called the chip revolution or IC revolution, and is having far,.-

flung effects on all industries. Such a large integration memor,y

,chip makes it possible to configure a large-scale dlstributed

type computer system. Contained in such a system are down--siz,ed

portablg computers, which are expected to spread at an
                                           'explosive pace. This.inf,ormationalization.,of .fioc,l.ety
                          '
wlll promise a tremendous capacity,of cont,rol tp mankind, .
                                                             '
just as the motorization had a decisive impact,on,,society as
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,a vvhole. UnlSke in the period of paucity of informatien tn

 the past, indivtduals will be able to make, their actSvities

 feit tn soeiety through computer networks, and the soclety

 asawholewillbegreatlyreactivated.,.,. ,,
  .,. .A seenario for the solution of the problem of the'

 global enviropment should be worked out on the premise of

 the new vitality ofinformation systems. One of such
                                ' achievements ls that we are able to examine photographs ef

 the earth as a whole which are transmitted from space satel-

 lites., The earth yvas once a more or less abstract exist-

 enee, but now we are able to understand its ftniteness with

a keen feeltng of reality. Zn eon$ideration of the･･fact

 that our age is a space age, in prder for us to respond to
                  ttnuclear power in a highly information-oriented society Sn
                 '                  'the 21st century, we should naturally take' ndte of changes

 in preconditions. In other words, the content 'of energy

                               'demand ls chapging, and partScularly eonsideration to the

envlronmentwillberequiredto paidmoreandmore.,

     As ts symbolized by the words "Spaceship Earth," the

envtronment has,eome tobetaken into consideratipn as

infrastructures for economic a¢¢ivities. In qrder to, bal-

ance eeonomie activities with the conservation of,t,he envi-

.ronment, tnformation systems tec,hnology is now being ful'ly

,utiltzed.,...Neediess to say, for this purpose, an effective

utiltzation of energy is an important target.･ Takipg ,/thi,s
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into eonslderation, whlle'nuclear power itself is a produet

ef high technology, it is neceSsary to "furthe'r pr'oinote' "

the utilization of advanced informatien teehnologies.

     In the diseussions on the firsg day of the conference

in whi'eh ways and means of making energy assurance eompati-

ble wtth environmental eonservation wlll be taken up for

discussion, overseas delegatesarescheduled to'p'resent

thett views on ways of energy supply up to the eafIy 21st

centUry, follow'ing two ' le6tures on'trehdsi'in 'sdience''and

technology in the 21st century, whlch wlll sound warnings

about the problems ot the global environment. A' Freneh

delegate will express his strong confidence in the expansion

of nuclear power generation tn his own country and make

explanations on Pan-European resPonses to energy and nucXear

power. JapaneseandChinesedblegateswill'express thetr
                     '                                        'views on the increased role of nuclear power generation,'

while a U.S. delegate will express the determinatton of the

United States to revive and revitaiize the nuclea'r 'industry.

Furthermore in the area of problems related to nuelear

safety, high rankingU.S,and German government leaders

responsible for nuclear power are expected to make propos' als

w!th emphasis on international cooperation. The leetures by

these t'wi governmentleaderswill contribute' greatly' to

panel diseussions on what ts safety on the seeond day of

                                         'thiscOnference.'･ ''･ '' ' ' '' '･'･･･ .
                               '
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     There is ne need for us to refer to the Economic Decla-

ration of the Summit Meeting of the Heads of Government of

the principal developed countrtes of the world to stress

that future development of nuelear power ts a poSnt of

agreement among the developed countries of the world. While

it is true that they are agreed on the direction of develop-

ment of nuclear power, but it g,apnot be satd that different

countries of theworlqhave their clear-eut development

targets and have set thelr scenarios for nuelear develop-

ment. , As a background to this situation we may cite not a

few uncertain factors in the recent internation ,a,1 situatton.

After the coUapse of the east-west cold war structure due

to the progress of nuelear disarmament in the United States,

Russia and other countries, and the demise of the socialist

systems in the former Soviet Un lon and Ea$t European eoun-

tries, we can obtain only an uncertaln prospect for interna-

tional politles and economy, In view of this, it is urgent-

ly needed to restrueture a new tnternational order, includ-

ing the solution of the south-north problem and a mechantsm

for t¥: mJaai:X:n:::reeOisPg:g:lng interest i'n the'probiemk of

energy after the Gulf War and in connection with active

discussions on theenvironmental problem. However,･the

problem is that the rapidly increasing crlsis--mindedness of

the public and an inereased understanding of the energy
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probl'em do not neeessarily lead to the promotion of nuclear.

energy. The most important reason for this is public anxie--
                                                 '                                                            '
ty over the potential danger of nuclear power. Accordtng to

a public opinion poll conducted in Japan, nearly half of the

respondentsgaidthatnuclear･powerwasnotsafe. .･･
     On the second day, panel discussions will be held on

the theme "What is safety -- Towardaunified vtew. Two
                                               ttttt /.
nuclear disasters at nuelear power plants, that is,･the
                                                       'Three MSIe Island Aectdent and the Chernobyl disaster,
                                                     'triggered actlve discussion on the problem of nuclear safety

in many countrles of the world. For tnstance, in the former

Soviet Union, wrong information was spread on the effect of
                                           'the Chernobyl disaster, and this wrong information appears

to have hindered a correct understanding of nuclear power.

In East Europe where old Soviet type nuclear reactors were

lntrodueed, anxiety is expressed about their safety, Peopie
                                  '                                                          'there .question the concept of safety assurance for nuclear
                                                   '                   'power and are posing the question "What is safety." Howev･-

er, -since the concept of safety on which discussions are
                                                      '                                    'based, is vague, it is said that discussions over thls

question will lead them nowhere. It is hoped that the･

partlcipants in thepaneldiseussions wiii discuss from

various angles the,measures for propostng･ a common ,eoncept

of safety, including the concept･ of hovy far a nuclear plant

should.be safe in order to be a safe plant, and make origi-
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nalplansposttiY.9.l,Y･ '.･-' /,.'.'' , , ,
･ ･ From the beginning of the 1990s, the focal point of the

                                         ttnuclear nonproli･feration qgestton is switehing to the con-

                                                            'trol ot nuclear substances-in the,.former Soviet Union. and

the prevention of possession of nuglear weapons by countries

                                                .tin potdnttal dispute. Priortotbe terminatlon oe,'the
                                       '                                      tt t
nuclear nonproliferattop, treaty in 1995, Z4EA is .studying

measures to matntain and strengthen the nuclear nonprolifer-
                                        '                                                        'ation regime,,inc].uding special inspections of nuelear

facilities by IAEA. At t Pis conference, international panel
                                                  tt .discussions will be held with the partieipation of special-

ists from IAEA,and various countries to evolve a new eon--
                                                       'cept of peaceful utilization of nuclea r energy and an inter--

national nuciear nonproliferation regime, keeping tn mind

the structurlngofanewtnternatlonalorder. Here, too-,

active discusstons are expected to be held on our ･,country's

positive stance on the problem of nucleqr nonproliferation

andvariousothermat,ters. ･ , ,, /･,

     A¢hievement of acertain ecQnomic grqwth rate.while

protecting the global environment is posed, as a･ mid., and

long-range task. Ithink･amajor key to the solution Qf

thls task is for industrialXy developed countries to post-･
                        'tively promote.nuclear power generation..This is beeause

one of, the,essential features of nuelear power development

is to preserve fossil fuel resources, In view of･this-, in
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our country. we foZlow a scenario of opening ,up a process of

effectively utilizing uranium resources by utilizing pluto-

                                    'nium as fuel for nuclear power plants.' On the iast day of
       'this conference, international panel.dtseussi .on,s are sched-

uled to be held on the problems of plutonium utilization

                   tt ttunder the diseussion theme "On the international position of
                                      tt                       'Japan's recycling poliey line." Japan's ambitious plan to

positively utilizeplutoniumforpeacefulpurposes canpot.

be realized without the understanding and eooperatton of the
                                        '                                             'international community. Theinternational panel discus-

sions in which frank views wtll be actlvely expressed by the
                         '                                               'participants on Japan's reprocessing and reeycling poltcy

line, will be a touchstone to the Japanese who are engaged

in the development of nuclear energy, and will be fully used

by them in their advance to the next step. '
     The discusston theme on the last day of this conferenee

is "What does the public want to know about nuelear informa-

tion?" Asked if nuclear information ts disclosed or not, it

is 'reported, those who replied that it is no disclosed far

outnumbered others who sald that it is disclosed. I t.hink

this problem is related to social conditions peculiar to

Japan and different･indtvidual recognitions. At the panel

discusSions, which wtll bw participated ln by people from
       '
various dlfferent circles, active discussions are expected
                                              '
                                     .                          '
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     In the above, I have outlined the aims and purposes of this

conference as chairman of the program coininittee for this

conference. This conference is the second one open the floor to

the participants since the Kyoto conference held two years ago.

               'We have planned our program this year so that Japanese aBd
                                                 '
foreign speakers are allowed as much time as possible to speak,

and participants on the floor are encouraged to speak at this

conference. On the last day of this conference, ordinary people

are to participate in the diseussions, and an active exchange of

views in expected.

     Lastly, I thank very much those who gladly accepted our

request to act as chairman, attend this conference as speakers

and act as officers of this conference, and express my deep

gratitude to Japanese and foreigners participating here, and

sincerely wish that this conference will be held successfully.

                                                           '
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年次大会会長所信表明
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　議長、御臨席の皆様、私は今年2月より圓城寺さんに替わりまして、日本原子力産業会

議の会長を勤めさせていただい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、主催者を代表しまして、一言私の所信を述べさせていただきます。

　わが国が原子力の平和利用の研究を開始してから、40年近くになろうとしております。

原子力利用に対する関係者の情熱、努力の甲斐があって、わが国の原子力は健全な開発、

運転ができるようになり、現在、42基、3，340万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28％に至っております。

　私どもは、何のために原子力の開発に情熱を注ぎ、努力してきたのでしょうか。単に自

国のエネルギー供給のためだけに開発を行ってきたのでしょうか。私どもは常にそのこと

を振り返ってみることが必要であると思います。

　わたしが考えますには、わが国の原子力開発は、自国のためばかりでなく、世界のたあ、

人類のためという大きな命題が、その根底にあったと確信しています。唯一の原爆被爆国

である日本として、それからわずか10年の後に、原子力平和利用の研究に踏み切ることが

できたのは、核エネルギーの軍事利用は絶対行わず、人類のため、わが国のために平和利

用に限って利用するという原則を確立し、それを実践することにありました。このことが、

わが国の国民合意の原点でありました。そしてそれは、達成されていると思います。また、

その結果の一つとして、原子力の開発が、安全性に対する先取りした考え方の導入や、産

業と社会とのあるべき姿を描くことができ、企業の倫理の高揚、近代化の促進にも大きな

影響を与えたと考えています。

　今、世界は、イデオロギーを超えて、世界平和と相互協力に基づく新秩序を構築しつつ

あるといえます。このような中における人類の今後の大きな課題は、核兵器の廃絶と、地

球環境問題への対応であります。

　核兵器の廃絶は、わが国の原子力関係者のみならず、国民全体の悲願であり、全人類の

悲願でもあります。超大国の緊張が緩和され、核軍縮が大きく進展しようとする今は、人

類の悲願が希望に転じる歴史的な時期であります。しかしその反面、一部の国での核兵器

開発の動きは、人間の愚かさを露呈すると共に、世界の人々の悲願を踏みにじるものと言

わざるを得ません。核エネルギーは人類を破滅させるためではなく、人類を末永く繁栄さ

せるためにのみ使われるべきものであります。

　核軍縮、核廃絶についての働きかけは、わが国の政府、並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。私ども原子力関係者としては初めて、1982年6月の第

2回国連軍縮特別総会に、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
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くり、核軍縮について提案を行いましたQそれは、核廃絶への象徴的な意志表示として、

核兵器を解体し、取り出された核物質を今後原子力平和利用に参入しようとする国のため

に、核燃料のストックパイルとして提供するよう提案したことです。アメリカ合衆国並び

に独立国家共同体では、核兵器の解体が現実になりっっありますが、進あるにあたっては、

取り出された核物質を拡散させることなしに、平和利用に有効に活用できるよう配慮され

ることを希望いたします。

　核軍縮ばかりでなく、核不拡散も今後の大きな問題であります。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、二つの超大国の例にみるまでもないこと

であります。また持とうとしても、世界各国からの孤立化は必然であり、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ます。

　そめような愚かなことを繰り返さないためには、日本のような国が、機微な国とも積極

的に情幸艮交換、人的交流を図り、核兵器開発の愚かさを伝える努力をすることが重要なこ

とであり、使命でもあると思います。

　核軍縮、核不拡散のたあに、世界的秩序の制度である核拡散防止条約（NPT）は堅持

しなくてはなりません。一部で、不平等条約であるがために、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不平等ではありますが、それは世界に現存する不平

等の状況を反映しているに過ぎません。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ものであると考えています。

　核兵器を作らせない、あるいは削減させるためには、人間同士と同様に、国同士、国民

同士のコミュニケーションを広げることが大切なことであります。繰り返すようですが、

わが国は、従来にも増して、多くの国々と話し合う機会を作り、　コミュニケーションを

行う努力が必要であります。

　人類にとって平和を維持するためには、エネルギー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。世界の人口は2000年で現在の20％増しの65億人、2025年で57％増

しの85億人と推定されています。人口の増加分だけでも、エネルギーの消費量は増加しま

すし、各国が発展のために努力すれば、エネルギーの需要はさらに増加します。わが国を

含あ、エネルギー多消費国は人類全体のこと、地球環境のことを考え、省エネルギーの努

力を一層強力に進めるべきであります。

　また、エネルギア供給にっきましては、太陽エネルギーなど新エネルギーや核融合の研

究開発が進展しておりますが、わが国はこの方面の技術開発をも積極的に進め、経済的に

も利用できるようにすべきであります。

　しかし今は、実用可能なあらゆるエネルギー源を、それぞれの欠点をカバーしっっ利用

し、安定供給を図らなくてはならない時期であります。原子力は、いわゆる「地球に優し

いエネルギー」の一つである優iれたエネルギー源であります。安全確保を第一に、原子力

平和利用の積極的な利用を行うことは、環境問題を緩和することから、も、世界の技術先進

国の義務であります。
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先に述べましたように、わが国は原子力平和利用におきまして大きな成果を挙げるに至

っておりますが、原子力エネルギーのトータルな供給システムは完成しておりません。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問題などが解決されていない

ためです。

　この年次大会では、日本の原子力開発の姿勢、’世界での原子力平和利用のあり方、さら

にはそれら諸問題にっきまして議論していただくためにプログラムを考えました。忌潭の

ないご批判、ご意見を賜り、今後の原子力推進に役立てたいと考えています。

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

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

様に、心よりお礼を申し上げ、私の所信とさせていただきます。

　ご静聴、ありがとうございました。

以上
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                  Address to Annual Conference

                 Takashi Mukaibo JAXF Chairman                                '

                         April 8, 1992

                                                               '       '                                                      '

     Chairman, ladies and gentlemen, welcome to JAIF's Annual

Conference. As you have heard, my name is Takashi Mukaibo, and

I am the new chairman of the Japan Atomic Industrial Forum,

having taken over from Mr. Enjoji' in February. I am deeply

honored to deliver the opening address before you on behalf of

the sponsors of the Conference.

     Some forty years have passed since Japan began studying

peaceful uses of nuclear energy. We owe much to the enthusiasm

and efforts of all interests involved in this field for achieving

the sound development and operation of our nuclear power plants.

Japan now has 42 plants operating with a capacity of 33.4 million

kilowatts. They account for 28 percent of all generated

electricityinJapap. ,,
     Why is tt that Japan has been so enthusiastic in its efforts

to promote the development of nuclear energy? Is it simply for

securing a stable energy supply? That, I think, is a question

that we must always reflect on. From my viewpoint, the

development of nuclear energy in Japan has been promoted mainly

with a view to serving domestic needs as well as those of the

rest of Vhe world. Our decision to embark on the study of

peaceful uses for nuclear energy in Japan, the only country to

have been atom-bombed, came only ten years after Hiroshima and

Nagasaki. We were able to reach such a decision because we were

    '                                                               '
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ready to establish and practice the principle by which nuclear

energy would never be used for military purposes but only for

peaceful purposes, aiming to benefit all mankind. That has

provided a basis for a national consensus on the subject. I

believe these decisions have been achieved. As a result, nuclear

energy has been developed here with an emphasis on safety and

with a vision of its place in relation to industry and society.

So I feel that the development of nuclear energy in Japan has

broadly served to enhance business ethics and promote industrial

modernization.

     The world is now moving past differences of ideology toward

the establishment of a new order based on world peace and mutual

cooperation. One major task for mankind in the future will be to

eliminate nuclear weapons and resolve the environmental crisis.

     The elimination of nuclear weapons is a long-sought goal,

not only by the interests involved in nuclear energy in this

country, but also by the Japanese people at large and all

mankind. Now that the tension between superpowers has eased,

enabling rapid progress toward nuclear disarmament, this is a

historic tlme when mankind's wishes begin to be realized.

Meanwhile, however, certain countries are moving to develop

nuclear weapons, showing the height of folly that humans can

reach and going against the wishes of peop}e around the world.

Nuclear energy should not be used for annihilating mankind, but

rather for assuring its lasting prosperity.

     Nuclear disarmament and the elimination of nuclear weapons

are goals that have long been called for in repeated appeals by

the Japanese government and in energetic movements by the
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Japanese people. Professor Hiromi Arisawa was the first Japanese

persQn involved in nuclear energy to propose nuclear disarmament

when he' sent a message, in his capacity as JAIF chairman, to the

second U.N. Special Session on Disarmament in June, 1982. In a

syinbolic declaration of intention to eliminate nuclear weapons,

he proposed that･ nuclear weapons be dismantled in a way that

nuclear materials would be taken out from them and offered as a

stockpile of nuclear fuel to countries preparing to begin using

nuclear energy for peaceful purposes. Today, the dismantling of

nuclear weapons is already beginning in the United States of
 '
America and the Commonwealth of Independent States. We hope that

this process will not allow the nuclear materials taken out to
                              '
proliferate, but will instead put them to effective use for

                                                       'peaceful purposes,
                                       ' .i In additton to nuclear disarmament, another tmportant task

for the future is the non-proliferation o'f nuclear weapons.
                                                    '                                                    'National security cannot be assured through only owning nuclear'

weapons, as had been the case with the two superpowers. If any

country seeks access to nuclear weapons, it will certainly be

isolated from the rest of the rvorld. No country can have nuclear
                   '
weapons without endangering its people. To stop such a dangerous

folly from repeating, it is important -- and even imperative ---
         '
that countries like Japan strive to promote exchanges of both

information and personnel with nervous countries, reminding them

ofthestupidityofdevelopingnuclearweapons. '
     To promote nuclear disarmament and prevent the spread of
  '

nuclear weapons, the Nuclear Non-Proliferation Treaty (NPT) must

be maintained as the regime to keep world order･ Some countries
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regard the treaty as too unfair to be adhered to. To be su' re,
                    '
it is an unfair treaty, but that only reflects the inequalities

existing in the world. I think, however, that it is a treaty
        'that can give birth to equality out of inequality by Promoting

                                      '                                                   'nuclear disarmament and the non-proliferation of nuclear weapons.

If all countries and peoples are to be dissuaded from making

nuclear weapons, or to be motivated to reduce their numbers,

close communication must be maintained between them just as if

they were individual human beings. Incidentally, let me add that

Japan should devote more energy to providing opportunities for

                                                  'talks and communication among many countries.

     Energy security is an indispensable and important factor in

preserving peace for mankind. The world's population is estimated

to increase by 20 percent to 6.5 billion people in the year 2000,

and 57 percent to 8.5 billion people in 2025. The increase of

population alone will cause energy consumption to grow. If all

countries try to maintain economic growth, they will need much

more energy. Out of consideration for all mankind and for the

world's environment, Japan and other large energy-consuming

countries should work harder to conserve energy.

     Research and development is being carried out on solar

energy and other new energy sources, as well as nuclear fusion,

in order to maintain a future energy supply. Japan should

positively promote the development of technology and its economic

viability in this field. However, all available energy sources

should now be utilized, each making up for the other's drawbacks,

to achieve the stability of energy supply. Nuciear power is an

outstanding energy source that is "fr'iendly to the earth", so to

O-2-7



speak. Promoting the use of nuclear energy for peaceful

purposes, with top priority placed on safety assurance, is a duty

that technologically advanced nations should fulfill in resolving

environmental issues.

     Japan has come a long way, as I stated earlier, in promoting

the peaceful use of nuclear energy. But Japan has yet to

complete a supply system for nuclear energy, since problems

remain about how to recycle plutonium and dispose high-level

radioactive wastes. We have arranged a program in this year's

conference for participants to discuss Japan's attitudes toward

the development of nuclear energy, as well as how nuclear energy

can be used peacefully worldwide, and related issues. We welcome

your honest criticisms and opinions, as they may help to us in

our future efforts to promote nuclear energy.

     In closing, let me express my warmest regards to the
                               'chairman and members of the Program Committee for the JAIF Annual

Conference, the chairmen of all the conference sessions, the

presenters of papers to the conference, and the rest of the

participants.
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第25回原産年次大会原子力委員長代理所感

原子力委員会委員長代理

　　　　　　　大山　彰

（はじめに）

　本日、第25回原産年次大会が、内外多数の方々の出席のもと、盛大に開催され

ることは誠に喜ばしく存じます。

　向坊会長、石井大会準備委員長を始め、大会の開催に御尽力された皆様方に心

からお祝いを申し上げますとともに、原子力分野で指導的な役割を果たされてい

る皆様とこの場に会することができ、大変喜ばしく思います。

（エネルギー、環境と原子力）

　世界のエネルギー需要は、開発途上国を中心に、今後とも着実な増大が見込ま

れ、エネルギーの安定供給はこれからの人類の重要な課題であると思われます。

　先の湾岸危機においては、大過なく終始したものの、同危機は世界にエネルギ

ー安定供給の重要性を再認識させるとともに、エネルギー源の多様化に貢献する

原子力の重要性が改めて指摘されました。

　本年6月には「環境と開発に関する国連会議」が開催されるなど、地球規模で

の環境問題の解決に向げた取組みが行われています。持続的な経済発展を確保し

つつ、人間活動と環境保全の両立を図るため、化石燃料の使用抑制などのエネル

ギー政策面における対応が求められています。原子力は発電の過程で温室効果ガ

ス等を排出しないことから、地球環境問題の解決に貢献する有力な手段として期

待されます。

　現在、世界の原子力発電は、世界の総発電電：力量の約16％を占めております。

国別にみますと、フランスの75％が原子力というのを筆頭に、25ヶ国で原子

力発電所が運転中です。お隣の韓国では、ほぼ50％が原子力であり、我が国で

は約27％となっております。

　このように供給安定性、経済性、環境影響の面で優れた特長を持つ原子力発電

は、すでに電力供給の主要な担い手として重要な役割を果たしていると云えます。

（原子力の安全確保）
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　原子力の開発利用については、安全性を確保することがもっとも大切でありま

す。我が国においては、厳格な安全規制を実施するとともに、事業者においても、

安全管理に努力しているところであります。また、原子力の安全は、一国のみの

問題ではなく、世界の共通の問題であるとの認識のもと世界の原子力の安全性向

上に貢献していく所存であります。国際的に安全性が懸念されている東欧や旧ソ

連の原子力発電所に関しては、できる限り支援したいと考えております。去る3

月24日に発生したロシア連邦のレニングラード原子力発電所の事故につきまして

も、事故原因、影響等の調査を行うとともに、原子力の安全性確：保についての意

見交換を行い、今後の支援方策を検討するため、現在調査団を派遣しています。

（原子力のPA）

　さて、原子力の開発利用を円滑に進めるためには、国民の理解と支持が大切で

あります。しかしながら、原子力発電は、その安全性に対する不安感などを背景

に、施設の新規立地などのスケジュールに大きな影響を与える場合が多くなって

います。かかる状況に鑑み、まず安全確保の実績を着実に積み重ねるとともに、

住民の疑問や不安に直接答えるべく講師を派遣するなど、原子力に関する理解の

促進のための様々な活動を行っています。また、国際的な連携も必要であるとの

認識の下に、海外諸国や、国際機関との協力の強化を図っております。

（基軸エネルギーとしての確立）

　我が国は、エネルギーの安定供給を確保するため、原子力発電の着実な推進を

図る一方、ウラン資源を有効に利用し、長期的な原子力発電の供給安定性を高め

るため、来世紀における高速増殖炉実用化を目指しています。このため、原子力

の開発利用に着手した段階から、使用済燃料を再処理し、回収されたプルトニウ

ム及びウランを核燃料として利用するための技術開発を推進して参りました。本

年は、英仏への熱処理委託により回収されたプルトニウムの返還輸送が実施され

るとともに、また、高速増殖炉原型炉「もんじゅ」については、臨界を目指した

総合機能試験を実施する計画であり、これらを着実に実行することが重要であり

ます。

　青森県六ヶ所村においては、ウラン濃縮施設が去る3月27日に操業を開始し、

さらに低レベル放射性廃棄物埋設施設は、本年末の操業開始に向けた準備が進め

られております。また、再処理施設については、原子力委員会及び原子力安全委
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員会による審査が行われています。今後地元との共存共栄をはかり、核燃料サイ

クル施設の建設計画が円滑に進められるよう、一層の努力が必要と考えておりま

す。

（研究開発の推進）

　つぎに、原子力の先導的な研究開発について述べたい「と思います。

　人類が恒久的なエネルギー源を確保する可能性のある核融合の研究開発は、臨

界プラズマ実験装置（JT－60）により、現在重水素を用いた高性能化実験を

実施しております。また、日本、米国、EC、ロシアの4極の国際協力により進

められている国際熱核融合実験炉（ITER）計画については、近々三極におけ

る工学設計活動の開始が予定されており、我が国としては、共同設計チームの一

部を我が国に招致するなど、この計画に積極的に参加していくこととしておりま

す。

　高温ガス炉技術に関してはく熱エネルギー供給による将来の原子力利用分野の

拡大を担うものとして、基盤技術の確立のための研究を行うため、高温工学試験

研究炉（HTTR）の建設を進めております。

　放射線の利用は、医療、工業、農業などの分野への幅広い応用を通じて、国民

生活の向上に大きく貢献するものであり、その一層の普及・拡大及び利用技術の

向上を図ることが必要です。さらに、放射線高度利用のためのイオン照射施設、

物理、化学など幅広い分野での応用が期待されている大型放射光施設（SPri

bg－8）、難治性がんの治療を可能とする重粒子がん治療装置などの建設を進

めております。

　原子力船の研究開発については、原子力船「むつ」が、関係者の努力により、

ほぼ1年間にわたる実験航海を終了いたしました。「むつ」は、今後、解役する

予定でありますが、「むつ」め実験航海で得られたデータ、知見、経験などは、

舶用炉の研究開発などに十分に活用していくこととなります。

（積極的な国際貢献）

　原子力を巡る国際情勢は大きく変動しております。

　旧ソ連の核兵器の削減に伴い発生する核物質の管理、核兵器関連の技術・人材

の流出の問題などが、国際的に懸念されております。また、先の湾岸危機の後、

イラクの未申告書物質保有が判明したことから、国際原子力機関（IAEA）に
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おいて保障措置の整備・強化に関する検討が進められているところであります。

さらに、北朝鮮については～保障措置協定の早期批准、確実な履行が強く望まれ

ているところです。

　こうした世界的な核兵器拡散に関する懸念に対して、原子力基本法に基づき厳

に平和目的に限り、原子力開発利用を進めてきた我が国としては、諸外国との連

携のもと、核不拡散体制のより一層の強化に積極的に対応する所存であります。

旧ソ連における核兵器の削減に伴い発生する核物質については・厳格な管理の実

施が基本と認識しているところでありますが、核物質の処理に関し、国際的な連

携のもと、我が国がこれまで培ってきた原子力平和利用技術の応用により、如何

なる協力があり得るかについて、検討したいと思います。

先ほど向坊会長の所信表明の中で、第2回国連軍縮特別総会に対する有澤先生の

メッセージのお話がありました。私も、今日このメッセージを思い起こしている

ものであり、10年前の先生の先見の明に敬意を表するとともに、この度の事態

が核兵器拡散につながることなく、先生の御提案の実現の第1歩となることを希

望するものであります。

　次に、開発途上国との協力については、相手国の国情を勘案しつつ、研究基盤

の整備と人材養成に重点を置き、協力を進めております。このうち、我が国と歴

史的、地理的、経済的に密接な関係にある近隣アジア諸国との協力に部いては、

本地域全体の原子力技術水準の向上に貢献して参る所存です。この一環として、

先月第3回アジア地域原子力協力国際会議を行い、地域協力についての検討を進

めました。さらに、先進諸国との間においても、核融合、高速増殖炉、高レベル

放射性廃棄物の処理処分などに関する協力を積極的に進めております。

（おわりに）

　我が国の原子力の開発利用を進めるに当たっては、平和利用に限定することと

安全の確保が基本であります。私としてはこれらの基本を守り、適切かつ着実な

計画の推進に努める所存でありますので、皆様方におかれましても、一層の御支

援、御協力をお願いする次第であります。

　本日から3日間、内外の有識者・専門家の方々の間で直土のない活発な意見交

換が行われ、また貴重な提言がなされ、本大会が成功を収められんことを心から

祈念して、私の所感とさせて頂きます。
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     EUROPE AT

OF NUCLEAR

'TIIE DAWN

ENERGY IN FRANCE AND IN

OF IIIIE 21st CErmY

               by
       Philippe Rouvillois
      Administrator General
Commissariat b 1'Energie Atomique

The past thirty years have seen nuclear･energy assume a
significant part of the world's energy supply. Its eontribution
is even essential in many industrialized nations; as regards
France, I need only mention that three quarters of the
electricity generated is of nuclear origin, to illustrate the
importance･which my country assigns to this power source. But,
there is no need to dwell on this point in this forum, when Japan
is setting an example of steady growth and consistency in the
development of nuclear energy.

!n recent times, nuclear energy has been very much in the news,
and continues to attract attention from the public at large: The
Chernobyl accident and its consequences have shown the importance
of safety considerations, as well as the fragility of the
consensual attitude which formerly prevailed towards nuclear
power. The Gulf Crisis stressed once again the potential asset
nuclear power represents for countries with scant fossil
resources. Last, the end-of-cycle and waste aspects of nuclear
power are also a source of questions.

An unquestionable technical and industrial success, an economic
suceess in countries such as Japan or France, nuclear power is
still the subject of debate. We may wonder now this dual aspect
will affect its future development and the part it will play in
meeting the energy requirements of the next two or three decades.

1. WHAT WILL BE TOMORROW'S PLACE OF NUCLEAR POWER IN FRANCE AND.
IN EUROPE?

We may be sure that there is a growing need for energy, which
will require the mobilization of all the available sources.
Nuclear power will be one of those sources; in Europe, and
particularly in France, it will continue to be very important.

In addition to this demand, which will continue to grow at a rate
depending on many factors of national or international nature,
we must consider the need to renew existing production
facilities. In France, the first replacements of existing
facilities should take place in the 2005-2010 period, based on
the 30-year lifetime currently assigned to generating plants.

We are planning for the future. The technology is well-proven;
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it has reached the industrial development stage, and the new
                                             on itschallenge facing Europeans is to                                 coneentrate                                                    improvement
by taking advantage of field experience and developing new
           and processes.approaches

. At the front end of the full cycle, enrichment process
development is of paramount importance. The 1980's fears of
material shortages have been replaced by an actual glut of
material available on the market or on a mediumterm basis. ,

The U.K. and Germany base their strategies on the centrifugal
enrichment process, and are investigating lqser techniques.

France places the bulk of its research effort on isotopic
separation by laser, to supplement and eventually replace the
gaseous diffusion facilities developed and operated in the
EURODIF plant. Recently, a 10-gram quantity of PWR-grade enriched
uranium was produced in just over two hours by the SILVA pilot
plant in Saclay. This is a important step which proves the
feasibility of the process and gives our research staff
confidence in the reliability･of the laser systems involved.

In the next few years, the separator of the process will be
subjected to testing on experimental models, with a view to
industrialization.

Approaches to the back end of the fuel cycle reflect different
philosophies. In contrast to Swedish and U.S. civilian practice,
whtch is based on the direct disposal of spent fuel, the
reprocessing approach has been chosen by France, Germany and the
U.K. as well as Japan; reprocessing entails the recycling of
plutonium in the form of MOX fuel, the final storage of low-
activity waste above ground, and research on the disposal of
                                             'high-activity waste. '                                                             '
. Light water reactors are the predomtnant reactor type in France
and throughout the world. Development is conducted within
European structures, among which Nuclear Power International
(N.P.I.), a French-German corporation in which SIEMENS/KWU and
FRAMATOME are associated. Design options for the N.P.I. Nuclear
Island were chosen by manufacturers in 1991. Although European
power generating companies have yet to comment on those options,
it is very likely that the new reactor will be a large unit (over
1000 MWe), incorporating new features such'as simplified system
design, improved man/machine interfacing, the use of passive-type
system in some cases, and improved solutions for the containment
Of active products, aimed at mitigating the consequences of
serious accidents.

When introducing such innovations, one must however retain the
benefits of component standardization and large production runs,
which are essential to keep costs under control and take
advantage of experience feedback. Extended plant life, the
Widespread use of MOX fuel.and higher burn-up, will help make
nuclear, power economically more attractive.
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  Fast breeder reactors. The development of fast breeder reactors
,contMues within a European cooperation structure which benefits
                                            "Phenix" and                                                          "PFR"                                       thefrom the experience accumulated with
                                     "Superphenix" industrialdemonstration reactors and the
prototype. Cooperation programs are being conducted with other
countries, among whlch Japan and the United States.

uranium prices have dropped to such low levels that fast breeder
reactors have no short-term prospects of competing with light
water reactors. The breeder concept may however become attractive
again in 20 to 30 years' time. Meanwhiie, this type of reactor
could make a worthwhile contribution to the disposal of plutonium
and perhaps of the other actinides.

, controlled fusion. Beyond the medium--term solution provided by
fast breeders, controlled fusion may be the answer to the power
demand of the second half of the next century, Research programs,
in whlch French teains are involved, are proceeding in the form
of projects which are currently either French-European (TORE
sUPRA) or European (JET) and are most likely to be world--wide in
the future (ITER).

The prerequisites. Nuclear power is affected by a number of
lssues, among which safety, competitiveness, regulatory
environment and public opinion; it's future depends on the
satisfactory handling of these issues. I wlll revert to the first
issue later, but I would now like to coinment on the last two.

. The regulatory environment which govern nuclear activities play
an essential part in their development. In,this respect, I feel
that three recent moves are of special significance.

Zn the United States, a country whose regulations have been
lnstrumental in creatlng the conditions experienced by the
nuclear industry in the past 15 years, we now observe a move
toward flexibility which should facilitate a revival favoured,by
the administration. This will necessitate passing new laws
simplifying the requirements of former legislation. One such
bi]l, recently passed by the Senate (but not yet by the House of
Representatives), would simplify the licensing process for future
generating plants by instltuting a single license for
construction and operation.

                                          ,In Germany, the 1959 Atomic Energy Law has been amended several
times, particularly in 1989, and further changes could be
e,xpected ln that country also.

In France, a law on radwaste management was passed in 1992. This
is an important step which clarifies, in the eyes of the public,
the approach to the storage of high-activity radwaste, while
providing the expected assurance at political level.

･ Public opinion is an essential factor, since the development
of nuclear power against public opposition is unthinkable. We
must provide answers to questions raised by the public,
especially in the area of environmental protection. Provided ,that
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the radwaste issue is suitably resolved, the environmental aspect
could prove highly positive in view of the contribution of
nuclear power to the fight against the greenhouse effect. We must
show and explain that satisfactory solutions exist. Also a
prerequisite to public support is safety, which requires the
highest standards in the construction of plants,                                                      in                                                          their
maintenance and in the competence of their operators. For
anowing our arguments to be eredible, transparency and easy
access to information must be the rule; and there must be no
serious accident with world-wide eonsequences.

2. AIN EUROPEAN APPROACH TO WORLD-WIDE PROBLEP,IS

we are now witnessing a world-wide extension of major issues.
There is no way to find in-depth, lasting solutions for the
challenges confronting nuclear power unless they are approached
in an international context. May I mention that Europe and France
have always believed this to be self-evident, as attested by our
past attitude and positions, particularly within the IAEA.

I just wish to comment briefly on three of these global issues.
     '                                            '     - safety in Central and Eastern Europe,
     - access of developing countrles to nuclear technology,
     - non-proliferation

A. In Eastern Europe: the problem is to maintain production level
under adequate safety conditions

!t is in this part of the world that the greatest changes have
occurred since 1989. This is due to a number of causes: the
countries of･the former Soviet empire are driftlng further apart;
public opinion is asserting itself through claims which are both
nationalistic and ecological; industrial .structures are
collapsing, and severe technological deficiencies are obvious.

Eastern European countries rely mainly on oil, gas, and coal.for
their energy supply, with very high pollution levels due to the
lack of environmental policies for many decades. However, they
also use a substantial amount' of nuclear power: 12% of the
electricity generated in the former Soviet Union tn 1990 was of
nuclear origin; the shares of nuclear power in Czechoslovakia
(28%), in Bulgaria (35%) and Hungary (48%) show the interest of
                                          ,these nations in nuclear power.

A total of 65 reactors are currently installed in Eastern and
Central Europe. The Chernobyl accident brought to light the
potential hazards existing in that area. This type of reactor,
known as RBMK (water-graphite) was developed by the former Soviet
Union in a context of technological isolation. Following the
accident, several changes were made in the plants. A study, soon
to be undertaken under IAEA sponsorship, in response to a request
made by the CIS (Coininunity of Independent States) at the General
Conference last September, should permit assessing the
requirements and the actions to be taken.
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The other reactor type operating in Eastern Europe ls the WER
pressurized water reactor, which is closer to Western technology.
                               varying safety levels. SafetyReactors of this type have
deficiencies are found mainly in WER 4401230 reactors designed
in the 1960s, because of their age, the absence of containment
systems, and the inadequacy of accident studies.

vvER 440/213 and WER 1000 reactors are more recent, but also
exhibit deficiencies which require less urgent attention but will
have to be corrected.

The technological uncertainties and safety deficiencies found in
these reactors have prompted the international nuclear community
to participate in a survey of existing reactors and propose
improvements, the objective being to reduce accident probability
to the lowest possible level. Eastern Europe urgently needs
assistance of this type; reactor surveys and safety evaluations
should be continued, as well as actions aiming at rehabilitating
reactors, upgrading their safety and improving operator
qualification and training. The international community should
undertake concerted actions to rationalize assistance programs,
optimize their effects and share their costs, which the
recipients cannot be expected to assume in full. An international
program with political support is the only way to maintain power
generation levels in those countries, thus preserving their
economy, while ensuring an acceptable safety level.

B. I just wish to mention now the case of developing countries.

To meet their demand in energy mobilization of ail the available
sources will be required. In spite of its high capital cost,
nuclear power seems to be worthy of consideration to cover part
of the needs of developing countries, many of which lack natural
energy resources.

I will go no further than stating the case, knowing that the
introduetion of nuclear power must rest on a strong technologieal
background, and a good industrial infrastructure; another
prerequisite is the availability of suitably trained personnel
to ensure the highest possible safety level.

Moreover, there is the non-proliferation issue. Industrialized
countries will play an essential part tn resolvtng those
                                          ,difficultles, and nothing short of a planetary approach will
ensure iasting progress ln this area.

C. I would like finally to make a comment on the non-
proliferation issue. As we witnessed the resurgence of Eastern
Europe, the EastlWest detente and the foreseen reduction in the
nuclear weapon stockpile, our feeling of satisfaction was dimmed
by the dlscovery, at the end of the Gulf War, of a characterized
breach of coiumitments made to the international community by a
signatory of the non-proliferation treaty.

The international community reacted iinmediately. On a unanimous
proposal by the European Community, measures aimed at
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strengthening the safeguards were put forward at the IAEA General
conference in September 1991, and approved by the Council of
Governors in February 1992.

These measures include the effective enforeement of existing
provisions for special inspections, and the institution of
                                               themandatory reporting of nuclear installations to                                                   Agency,                                                           well
before construction begins.

As I mentioned at the IAEA general conference in Vienna last
september, our present situation is clear: either we demonstrate
our ability to quickly learn the lessons of the sharp recall to
vigilance which we have just received, or we may jeopardize
international nuclear trade through a lack of confidence in the
effectiveness of safeguards.

we must therefore find ways to reconcile the non--proli-feration
and- safety concerns with the international growth of civilian
nuclear power. This precludes overly-suspicious attitudes toward
civilian applications; transparency and control, which are not
yet complete, should permit that reconciiiation.

Before I conclude, I would like to return to the subject of
Eastern and Central Europe and the changes it is now undergoing.
The international coiRinunity must make a joint effort to help
these countries, one of the purposes being to control the
potential hazards which confront them.

Solutions exist in the areas of human resourees and technology.
I will only mention the creation of an International Centre for
Science and Technology in Moscow, the offer by several nations,
inciuding France, to assist in the dismantling of weapons, and
in the peaceful recycling of the nuclear material thus retrieved.

Of course, these proposals must be coordinated by lnternational
authorities; thelr consistency should be verified and
arrangements have to be made for financing their cost.

In conclusion, I will just make a remark which Z feel is
appropriate to the subject: nuclear power bears great promises,
as well as great difficulties. For promises to be fulfilled and
difficulties overcome, we must be unfailing in our perseverance,
making ours the Japanese proverb.
                                          ,

Ishi no ue nimo san-nen
(perseverance overcomes everything)

Thank you for your attention.
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Chairman, U.S. Nuclear Regulatory Commission
                  at the
  Japan Atomic Industrial Forum Conference
              Yokohama, Japan
         Wednesday, April 8, 1992

        "GLOBAIL SAFE[[iY AND AN XN[[iERNATIONAIL, CONVENTZON"

    Good afternoon ladies and gentlemen. rt gives me great
pleasure to be here today to open Session 1 of the 25th Japan
Atornic !ndustrial Forum Conference. While I have been to Japan
many times before, this is my first visit as Chairman of the u.s.
Nuclear Regulatory Commission. 1 am rnost honored to have this
opportunity to share with you my thoughts about some of the
issues that I,believe are of great importance to the nuclear
industry.

     since assuming my post ten months ago, ! have taken the
opportunity to learn as much as I could about nuclear power as an
energy source. I have taiked to technical experts, utility
executives, the environmental community, and government leaders
involved in nuclear energy matters. ! have visited over 40
nuclear power plants in the United States, plus plants in Eastern
and Western Europe, and plan to visit several more facilities
while I am here in the Far East. Combined, these activities have
allowed me to confirm some old and also form some new impressions
of the nuclear industry as a whole.

     I would like to share some of these impressions with you. I
will begin with several general observations and comments about
nuclear power. Then, X will direct my remarks to the area that I
believe impacts many of us here -- the issue of global safety and
an international convention.

    Let me start along the 1ines of the conference theme,
"Challenges in Another Fifty Years to Come -- the Positioning of
Nuclear Energy and Future Energy Tasks.i' The Nuclear Regulatory
Commission sees the future ,of nuclear power as involving the
resolution of several important issues. In the United States,
these include waste disposal, plant agingt licensing reform, and
Standardization. Many of you face similar issues to varying
degrees. However, one priority shared by all of us here today is
the safety of currently operating reactors.
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     All of us who are regulators share the duty of ensuring that
existing nuclear power plants are operated safely and with proper
regard for national security and for environmental values. But
safety is not just the obligation of the regulator -- it is first
and foremost, the duty of the nuclear industry. The operators of
the world's nuclear power plants realize better than anyone that
without safety -- safety which is demonstrable, consistent, and
proven -- there will be no future for the nuclear industry.
Enlightened self-interest is a powerful motivator for sustaining
the efforts required to keep the nuclear house in order. All
facets of the nuclear industry have a common interest in having a
well run, well regulated nuclear power program. Yet, it is the
regulator's primary duty to assure that the health and safety of
the public is protected at all times.

     Looking forward to the years ahead, if nuclear power i.s to
survive and continue to be a viable source of energy, three goals
will have to, be achieved. The first of these is increased
openness and candor with our public. Not only does the public
have the right to know how every plant operates, without public
understanding of key issues and decisions there will be no
acceptance or support for nuclear power. Open, thorough, and
prompt communication channels must be available and used between
the industry, the regulator, and the public, and among national
and international organizations.

     while our first obligation is to the public, we also have an
obligation to the regulated community as well. By leeting the
industry know what is expected of it -- measuring off the playing
field in advance, so to speak -- everyonets interest is served.
rt is here where we can all be better served by an international
convention, if properly established and applied. An
international nuclear safety convention could help rebuild public
confidence and sustain the nuclear option.

   ' In our environmentally conscious global village, the future
of nuclear power depends on safe reactor performance everywhere.
rt depends on the nuclear plants of each country achieving and
maintaining an adequate margin of safety. It also depends on
developing public confidence that these safety margins can be
assured in each and every country with nuclear power. The value
of an international safety convention would be to help strengthen
the hand of the regulator and of those involved in safe reactor
operations. Currently, the rnternational Atomic Energy Agency,
the IAEA, is putting the final touches on a recommended set of
internationa! safety fundamentals. I believe the development and
universal acceptance of such safety fundamentals can lead to
improved plant performance an'd can help to encourage public
confidence in reactor safety.

     Looking back over the past year, we have all seen phenomenal
change. The Soviet Union collapsed. The United States announced
plans to bring nuclear weapons home from Europe･ In addition, a
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concern over the safety of nuclear power plants worldwide
continued to grow. Questions still remain as to the likelihood
of another Chernobyl-type accident, given the serious safety
inadequacies of many of the nuclear power plants in the former
soviet Union and in Eastern Europe. Changes in the governrnents
of these countries have heightened this concern and have raised
the additional question of the ability of nations to reduce the
dangers.

     Certainly, of great concern are many of the Soviet-designed
nuclear reactors operating in Eastern Europe and the fonner
soviet Union. They represent about 10 percent of the worldrs
operating reactors. Six of these reactors -- four located in,the
former East Germany, and two in the former Soviet Union -- have
been shut down for safety reasons. Bulgaria has, at least
temporarily, shut down two of i･ts oldest reactors.

     Yet, the need for power and the economic considerations
inherent in these countries leave little flexibility as to
whether these plants are shut down or continue to operate. This
situation, coupled with the public's awareness of previously
unknown problems with these Soviet-designed reactors, further
contributes to anxiety about the safety of nuclear power
everywhere. The lack of convincing evidence or independent
assurances from credible authorities that nuclear reactors are
operating safely in all countries continues to adversely affect

public confidence. ･' '

     The public is seeing the growth of commercial nuclear power
in places like Taiwan and Korea, and the beginning of a new
program in rndonesia. The international community will expect
these national nuclear programs to achieve objectives established
inaninternationalsafetyconvention. '･ '.,
                                               '
     The nuclear accident at chernobyl had signifidant effects on
U]<raine's neighbors; tt led many to realize that while they might
be in control of their own nuclear power plants, apparently there
was little they could do to ensure the safety of plants in
neighboring countries. As a result, there is a strong and
growing incentive for all countries to bind together in a
commitment to uniforrn safety fundamentals and to safety regimes
that will provide the public with the confidence, now lacking,
that their health and safety will be protected.

     This has provided the basic rationale for a convention --- to
provide assurance that all countries .who utilize nuclear power
meet an adequate level of safety. Let me stress, at the outset,
that a convention is just one tool that is needed to raise the
level of safety in problem nuclear power plants. And while not
the most crucial tool, it is one that will be useful and
productive for those countries which have weak regulatory
authorities, and whose power plants, generally, have not been
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built with the margins of safety necessary to address a full
spectrum of accident scenarios.

     Given international concerns about the potential hazards
posed by some early Soviet-designed nuclear power plants, the
international community at large believes it is vital to provide
additional, internationally endorsed, mechanisms for nuclear
power plant safety. As most of you know, formal efforts are
underway, under IAEA auspices, to establish an international
nuclear safety convention which would codify the basic
fundamentals of an effective nuclear safety rbgime. The prospect
is ripe for collective actions on a truiy global scale. The
United States supports and is actively participating in this
effort. Four fundarnental tenets are guiding the U.S. policy
towards the convention.

     First, the scope of the convention should be limited to
nuclear power plants ---- the area of most immediate international
concern. Civilian power reactor safety is the area of greatest
international consensus and, thus, agreement on a convention
should be attained on the urgent time schedule necessary for
assisting Eastern Europe and the former Soviet Union.

     Second, consistent with the premise of specifically focusing
on power reactors, we believe that the convention should be .
negotiated and agreed to as an integral effort -- a single
document. We believe that proposals to agree only on general
objectives, with individual protocols negotiated over time, would
be a complicated and difficult process. Such an approach would
certainly tend to reduce the prospects of bringing an effective
convention into force in a timely manner.

     Third, the convention should commit all signature countries
to the full implementation of essential nuclear safety
principles, but should not impose mandatory, detailed safety
standards. Broadly based and fundament.al principles, such as
those embodied in the XAEA's draft SAFETY FUNDAMENTALS: THE
SAFETY OF NUCLEAR INSTALI)ATIONS, provide an effective framework
for identifying needed changes and for subsequent peer review
discussions. Further, such principles will assist member states,
such as those in Eastern Europe and' the former Soviet Union, in
developing their own nuclear safety regime. I would be very
concerned if we attempt to develop and impose detailed standards
that try to encompass the variations in plant design, siting,
governmental organization, safety culture, and national laws and
regulations of the various member states.

     Fourth, and most importantly, nuclear power plant safety
regulation must remain a national responsibility. The ultimate
safety of commercial nuclear power plants must reside with plant
and regulatory officials with day-to-day operational oversight
responsibility. The concept of an international regulator, be it
the IAEA or sorne new organization, would not be effective. It
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would dilute national responsibility and infringe on the
sovereign role of member states in the governance of activities
within their territories. Beyond that, ! believe the IAEA
already has an enormous job to do with respect to its safeguards
and non-proliferation responsibilities.

     Many of you know that the !AEA convened a nuclear safety
experts group in December 1991 to discuss the proposed nuclear
safety convention. The delegates supported the formation of the
safety convention while expressing strong approval for the
principle of national responsibility and opposition to the
forrnation of a new international regulatery agency. Also, the
idea of a convention based on fundamentals rather than standards
was widely accepted. These general views were further endorsed
in discussions by the IAEA Board of Governors in February.
Additionally, there was agreement with the rAEA Director
Generalts recornmendations to continue the necessary planning
process for an early conVention.

     Such a convention can be an important element in ensuring
nuclear safety worldwide; however, it must be viewed in context.
several international efforts to improve nuclear safety are
already underway in the Nuclear Energy Agency (NEA) of the
organization for Economic Cooperation and Development (OECD), in
the Commission of the European Communities (CEC), and in
bilateral assistance programs offered by countries such as the
U.S., U.K., France, Germany, Finland, Sweden, Belgiurn, and Japan.
Additionally, the Europeans have initiated an effort to establish
an Energy Charte]r among Eastern and Western Eutope, and the
former USSR, the U.S., Australia, Canada, New Zealand, and Japan.
A Nuclear Protocol stressing nuclear safety and encouraging
nuclear safety cooperation will be an integral eieinent of the
Charter. The Energy Charter was initialed by governments in
December,1991 and efforts to complete its protocols are underway.
The U.S. believes that implementation of effective nuclear safety
regimes can best be encouraged through cooperation and
interaction between those countries with effective safety regimes
and those countries seeking to improve their safety practices.

     A convention would help to improve safety by committing all
signatory governments, particularly countries where safety is
weak, to abide by reasonable safety fundamentals. It should
permit the development of consensus on a "high minimum" level of
safety without enforcement sanctions that would interfere with
national legal structures and national sovereignty. It would
ensure that signatories to the convention are engaged at the
center of current discussions on safety of nuclear power
worldwide. It could also help put added pressure on policy
makers, especially in the former Soviet Union and Eastern Europe,
who will be allocating the scarce resources of their economies.

    Importantly, it avoids the pitfalls of creating a
institutional structure in the IAEA that would be hard

new
pressed to
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fulfill its responsibility. Even with an increase in IAEA
resources, which many nations cannot afford, it would be
difficult for the IAEA to add the long-terta expertise and
experience required. Moreover, a major increase in IAEA
resources for safety is probably unrealistic, especially when
there is a sentiment to strengthen the safeguards and non-
proliferation regime.

     As I conclude my remarks, I return to the point I made
earlier -- namely, that countries with nuclear plants that may
have inadequate margins of safety need help now. In this regard,
perhaps the most expeditious and effective approach to improving
nuclear safety is for the countries with rnature safety programs
to provide strong technical and regulatory support to countries
with plants having known or perceived safety weaknesses. This
should be on a plant-to-plant, regulator--to-regulator and
government-to-government basis. These efforts should foster the
establishment of competent national regulatory authorities which
can effectively monitor changes in plant operations and impose
needed requirements to assure adequate safety margins in plant
design and operation.

     We should encourage both formal and informal interactions
among professional peer groups in the nuclear industry. The IAEA
could help to nurture the kind of internal self-criticism that is
essential to the development of safety discipline. Further, we
need to take advantage of other organizations that can contribute
to an international safety culture, such as the Institute of
Nuclear Power Operations (INPO), which has helped the U.S.
industry to improve nuclear safety, and the World Association of
Nuclear Operators (WANO), which is doing similar work on the
international front.

      Let me conclude by noting that the United States strongly
 endorses an international safety convention, along the lines I
 have outXined. However, binding standards, no matter how well
 stated, will not on their own bring about change. To achieve the
 desired levels of safety in every power plant throughout the
 world, those with the safety knowledge must share it without
 restraint. This must be coupled with a commitment of those
 seeking assistance, to listen, to learn, and to make the
 necessary changes. Policy makers need to commit the scarce
 resources necessary to establish an effective regulatory
 authority, to modify facilities, and to install a systematic and
 disciplined approach to safety. An international safety
 convention is only one of a number of steps that need to be
 taken. No one action or one approach will bring about the
 desired final outcome, but by working together in an open and
 positive environment, the necessary changes can be achieved. !n
'turn, safe nuclear power may continue to be a viable option as a
 source of energy for all countries.
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Development and Prospect

of Nuclear Energy in China

       by MIN YaoZhong

       Assistant president

China Natioma1 Nuclear Corporation

Respected Mr. Chairman

Ladies and Gentlemen,

    First of all, please allow me on behalf of the Delegation of the China

National Nuclear Corporation to express my warm congratulations on the

convening of the 25th Ammual Conference of the Japanese Atomic lndustrial

Forum, and to thank the hosts for invitation to the Chinese Delegation.

Now, I would like to take this opportunity to report the status of energy

resources and the development of nuclear energy in China to counterparts in

Japan and other participants coming from various countries.

1. Status of Energy Resources in China

    The Chinese Government consistently attaches major importance to the

development of energy resources. in 1991, the gross output of primary

energy was up to 1. 047 billion tons of standard coal (1. 09 billion tons of raw

coal, O. 139 billion tons of crude oil, 15. 2 billion cubic metres of natural gas,

etc. ), therefore China has become the third largest country in production and

consumption of energy in the. world.

    During last decade, China's national economy has been developing at a

rapid pace with an average anriual growth rate of GNP approachng 8%.

However the supply of energy has become a serious problem in many areas in

short of coa1 and electricity. In this case, some mines and factories have to

limit, or even to stop their production sometimes, thus seriously constraining

the development of the national economy there.

    Though China is rich in coal resources, there is oniy 4. 4% of the coa1

reserves in the northeast part of China as well as in the southeast coasta1 areas
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with highly-developed industries and dense population. "Transporting the

coal from the North to the South" is restricted by the railway transport

capability. At present, the coal transport in China covers 40% of the tota1

freight transport. Moreover, coal burning in large quantites will cause nmy

serious problems to the environment and ecological equilibrium, for example,

the acid rain phenomena have been found in some areas. Therefore, it is

difficult to mitigate the energy shortages only by increasing output of coal.

    Concerning hydroelectric resources, China takes the first place in the

world, the capacity for potential exploitation totals O.37 billion kW.

However, most of the resources are distributed in the southwest part of

China. Factors such as inconvenient transportation, difficulties for

exploitation, land inundation, immigration, ecological equilibrium, etc. are

seriously restraining the development of the hydroelectric resources there.

    As predicated by energy experts, the prerequisite for the Chinese people

to live a relatively comfortable life by the end of this century is' that the

national output of primary energy should reach 1. 5 billion tons of standard

coal. Analysing current various factors, only 1.4 billion tons of standard

coal can be supplied by conventional energy by then, that represents a gap of

over O. 1 billion tons. Citing an example of electric power, if China wants to

keep the pace with moderately industrialized nations by the mid 21th

century 1kWgeneratingcapacitypercapita,i.e.,thetota1installed
capacity of generators should be 1.s billion kW. It is estimated that.about

O. 37 billion kW could be supplied by exploiting the hydroelectric resouroes,

and only O. 9 billion kW by exploiting the coa1 resources, taking account of

the maximum output and transport capability of coal; therefore, the gap

totals about O. 3 billion kW. In this context, the basic way out to resolve this

contradiction between supply and demand of energy in China, is to develop

nuclear power in a planned way while developing the hydroelectric and

thermal power. Moreover, in consideration of a long-term strategy, as

affirmed by energy experts, the final solution to the energy shortage is to

develop nucleat energy.
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2. Development of Chna's Nuclear Energy

    (1) Status of Nuclear Power

    ln the 197ds, the development of nuclear power in China was
deliberated, and initiated in the 1980s.

    The first phase of the Qinshan Project is to construct a PWR prototype

nuclear power plant with an installed capacity of 300 MWe. The first

concrete was poured in March 1985. The cold hydro test was completed in

November 1990. 121 fuel assemblies (15×15) were 1oaded into the reactor

core in July 1991. The rotating test of tbe turbine driven by nuclear steam

was fuifilled in November 1991. -!The plant was connected to the grid and

started to generate electricity on December 15, 1991. It is now under on-1oad

testing. It is' predicted that the power will be escalated up to 50% in the mid

year, and the ful1 power trial finished by the end of this year.

    The successful construction of Qinshan Nuclear Power Plant results

from making full use of achievements in science and technology of our

country during the past 30 years or more, and also from absorbing advanced

experience of other countries thanks to the policy of opening to the outside

world. The connection to the grid implies that the plant is constructed On a

sound design, and the manufacture and insta11ation quality of equipment

meets the related requirements.

    The first concrete was poured for the Daya Bay Nuclear Power Plant

(2×900 MVVe) in August 1987; by the end of 1991, the equipment
installation of the nuclear island and conventional island in Unit 1 accounts

for 70.2% and 97.8% respectively, and 46.5% and 61.7% in Unit 2

respectively. The commissioning tests are being carried out in an all-round

way, and from a single system gradually to a local integrated system. The

turbine in Unit 1 reached the rated speed last year, and in last January it

succeeded in commissioning of connection to the grid with electricity produced

by a generator driven with non-nuclear steam from an alternative boiler. All

pre-operation preparations, such as personnel training, regulations

compilation and the coordination and supplement of organizations after

normal operation, have been carried out as scheduled. !t can be expected that

the Unit 1 will be connected to the grid in 1993.
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    As to the second phase of Qinshan Project, 2×600 MWe nuclear power
project has been brought into line with the National Plan as one of the major

items. The preliminary design has been basically completed in March,
scientific rosearches in different sectors are being arranged, and the

preparations for the construction site have begun.

    In the course of nuclear power development and construction, the

Chnese Goverument consistently adheres to the hard and fast principle,

"Safety First and Quality First" for nuclear industry. The National Nuclear

Safety Administration (NNSA), established in 1984, is authorized by the

State to independently perform the nuclear safety supervision for the civilian

nuclear instattations. It establishes and promulgates the national nuclear

safety codes and guides with IAEA NUSS documents as references, which

have been used in safety review and evaluation on construction of the

Qinshan Nuclear Power Plant and the Daya Bay Nuclear Power Plant.

    There is a complete set of strict quality assurance system to control each

stage in design, equipment manufacture, civil construction, installation,

commissioning and operation, covering formulation of QA programs,

establishment of QA organizations, arrangement of full-time QA
professionals, and the QA activities are effectively carried out throughout the

construction period.

    A successful design is never meant for a dosifable operation, the human

factor is a matter of great importance. From the very beginning of

development of nuclear power, all the constructors and operators are always

instructed to have a strong sense in safety and quality, and also to have high

professional moral concepts to the State and the people. Learning the

experience in construction of nuclear power plants from various countries, all

the operators of nuclear power plant shall be strictly trained, e. g. , in

nuclear safety, nuclear engineering, training at a full-scale simulator, or

shall be sent abroad for on-job training. They are allowed to take their posts,

provided that they have passed the strict examinations and obtained the

licenses.

    Furthermore, according to the progress of the project, the IAEA

OSART experts are invited to review the construction of the nuclear power

plant. They performed such activities twice for the Qinshan Nuclear Power
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Plant, and once for the Daya Bay Nuclear Power Plant, and they made an

affirmative evaluation to the design, construction, quality assurance,

management, production preparations, etc. of these two plants, and

proposed some valuable suggestions. Based on comments given by experts

from various countries, our work has been improved for the benefit of

further strengthening the safety for nuclear power plant.

    (2)Nuclear Fuel Cycle

    During recent years, further progress has been made in this field.

    In respect of use of uranium resources,the exploration activities have

been strengthened in both northern and western parts of China, and several

prospective minerogenetic provinces with fairly significant reserves

discovered.

    in respect of uranium mining and milling, the heap-leaching technology

has been widely used, and the application of the in-situ leaching technology

further developed.

    In respect of uranium isotope separation, following achievements in

centrifugal technology, macro-quantitative separation test by means of the

atomic laser technology has been completed, which marks a new phase for the

research of this technology in Chima.

    In respect of fabrication of nuclear fuel elements for nuclear power

plants, the domestic nuclear fuel assemplies with 3% enrichment of U-235

have been provided to the Qinshan Nuclear Power Plant. At present, the

imported advanced technology is being used to improve the produerion line of

fuel elements, and it is expected that the Daya Bay Nuclear Power Plant can

be provided with the domestic nuclear fuel assemplies by the end of 1993.

    In respect of reprocessing of spent fuels of power reactors, a pilot plant,

which is now under construction, is expected to start operation in 1998.

    The Chinese Government consistently attaches the first and most

importance to treatment and disposal of radioactive wastes, and

decommissioning of nuclear insta11ations,

    Treatment of high- and intermediate-level liquid wastes is mainly

developed, and progress has been made in research of vitrification and other
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techmologies. The decommissioning work for nuclear installations has been

placed in the National Plan, and now this project is being arranged for

practical implementation.

3. Prospect of the Nuclear Power Development in China

    As I mentioned at the begiming of my statement, to reach the set target

for eeonomic development in China, nuclear power shal1 be an essential part

in the energy infrastructure.

    However, realization of such a target shall be closely associated with

some factors such as national economy development, technology capability

and level of industrialization.

    So far, the nuclear power capacity of 3300 MWe has been officially

approved by the Goverument, nuclear power development projects in other

provinces and municipalities in short of power are also under consideration.

ln order to lay a good foundation for more successful development in the next

century, the main tasks for nuclear power development in China by 2000

include moderate development, control of technology, and personnel

tralmng.

    As to the technology line of nuclear power development, an assumption

of "Three-steps Approach " has been put forward by some experts

concerned, with an objective to solve the energy shortage strategically. The

first step is to develop thermal neutron reactor; the second step, fast neutron

reactor; and the third step, fusion reactor or fusion-fission hybrid reactor as

the most promising approach to final solution of the energy shortage.

    At present, some feasibility studies and scientific research and

development have already been started in China on the development of

advanced pressurized-water reactor, high-temperature gas-cooled reactor,

low-temperature heating reactor and corgeneration reactor.

    China's principle for developing nuclear power is "Relying mainly on

our ,own efforts while co--operating with foreign countries". "Relying mainly

on our own efforts" means to rely mainly on the scientific and technological

capacity and the industrial basis of our country. With a history of the nuclear

industry in China more than 30 years, a comparatively complete scientific,
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technological and industrial regime with rich human resources in all sectors

has been formed. ln respect of conventional island, there is a strong

manufacture capacity in China for electricity g6neration equipment. The

manufacture technology of 300 MWe units has been mastered while that of

600 MWe units has been introduced and absorbed in recent years. Besides,

there is a large dernand for electricity in China. China being a developing

country, it is not practical to rely only on importing complete sets of

equipment for nuclear power construction; only following the way out as

mentioned above, "Relying mainly on our own efforts while co-operating

with foreign countries", can we develop successfully the nuclear power

industry in China.

    Taking account of the specific conditions in China, 600 MWe nuclear

power unks are selected as the basic units to be 1ocalized and it is expected to

realize, step by step, seif-･design, equipment localization, technology

standardization and manufacture on large scale. At the same time, we do not

rule out the possibility of constructing 1000 MWe grade units as well as other

types of nuclear power plants.

    "Reforming and opening to the outside world" is an essential State

policy. ln development of our nuclear power, we shall learn advanced

eXperience from other countries, to introduce necessary technologies and

equipment, and to actively promote international exchange and co-operation.

           '
    Japan and China are close neighbours separated only by a strip of water.

During construction of Qinshan Nuclear Power Project, Japanese exPerts

came over to China for lectures, which provided valuable experience to our

nuclear power construction. The exchange and co-operation between China

and Japan nuclear energy communities in the fields such as geological

exploration, uranium mining and mi11ing, nuclear power technology, safety

and radiation protection, etc. are of great significance. Please allow me , on

behalf of the China National Nuclear Corporation, to express our thanks to

the Japanese counterparts for their sincere co-operation and excellent

services, and also to those friends of other countries for their support and

  .asslstance.
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    At present, Qinshan Nuclear Power Plant has entered into the phase of

on-load commissioning, but we are still in need of experience in operating

and managing nuclear power plant, we should like to have further exchange

and co-operation with our counterparts in Japan and other countries in the

field of nuclear power.

    Thank you.
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Thapk you ,,. and geed afternoon,

It's a great Pleasure to be here today.

                   '
This afternoonI want to cover geveral areas.

                                   '                       '

First ,.. r want to dlscttss one or two key energy trends ln the United States.

                    '
Second ... I want to explatn why - in light of these trends - nuclear power

makes rnore sense than ever. ･

                                     '     '

And third .,. I want to give you a 6tatus repart on the U.S. nuclear industry's

plan for ordering and builcling new nucrear pawer plants.

Let me start by reminding yau about sotne key trendst
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The exarnples X wiZl gtve ,.. and the numbers that ! will use ,., are drawn frorn

the Untted Stgteg,

But Z'm gure that all of you will recogntze gimilaT'ities with your own country,

Since 1973, the year of the Arab oil embarge, one energy trend in the United

States overshaclowg all the otherg.

                                                  '
I'm not talking about my country's dangerous and chronic dependence on

                                      '
1rnported oil,

X'rn no: talking abeut the ekeb and fiow in the fortunes of the matural gas

industry,

I am tauang about the steady electri£ication cf the U.S. economy ,,, the

continutng substitution of electric power for direct burnlng of other fuels.

Since 1973, the U.S. economy -- rneasured by gross domestic produet -- has

grown just over SO percent.

Electrlcity use has grewn by about 60 percent,

For the last 19 years, since the 1973 eil ernbargo, eeonomtc growth and

electricity use in the United States have run virtually parallel -- not qutte a

one--to-one relationship, but close.
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By the way, in this sarne period ... the use of mon-eleetric energy declined

abeut5percent. ' '
                              '
       iNow ,,b 6imple cernrnort sense Ruggestg that the close relationship between

econornic grgwth afid electrieity use wM continue:

                            '
   '                                                '                             '
To meet the electricity needs ef a growing economy, the United States will

need between 190,OOO Tnegewatts and 27S,OOO megawatts o£ new generatfng

capacity in the next 20 yearg, aceording to the U.S. Departrnent ef Energy.

                                                  '
We hgve about 700,OOO rnegswatts of capacity installed in the U.S. today ,.. so

you can see we're talking aboutalarge increase. -

This brings rne te my second paint.

Nuclear pawer makes mere se:age teday than ever,

                       '
We know that electrielty ig the clesnest, rnost efficient use of energy we have.

                                               '
AncS ef all the way6 we can generate electrtclty, nuclear pewer plants are the

cleanest.

No carbon dioxide.

No sulfur dlQxtde･
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No nitrogen oxides.

No particulates.

    '
      '   '

in the United Stateg, at least, we have mothlng else thst can compete.

The onlY source of electrletty thet cornes cloee is hydro power ... and tt is

almost impossible t.o flnd sltes for new hydroelecuic development,

This brlngs me te my third point.

Wha't are we dolng in the Vnited Stateg to rnake sure that electric utllittes

start orderlng and building new nuclear power plant6?

in November 1990, the U.S, nuclear power tndustry published g Strategie Plan

for Building IVew Nttclear Power Plants.

Our goal?

To create the conditions under which utillties can place an order or orders by

the rnid-1990s, with the ftr6t new nuclear unit on line sround the turn of the

century.

The plan is supported by the entire lndustry - private and pub11c electrlc

utMties, equtpment supplSers and architect-engineers.
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As you may know ... the plan facuges on the light water reactor.

This focug'en 1!ght water reactors was cleliberate,

It refiects our utility inclustry's corwtction that the next nuclear plantB

ordered in the Vnite'di States must be baged on a mature, successful technology

thet has proven its werth arouncl the worTd.

Arrd it reflects the W,S, utility industry'6 conviction that the iob of

resurrecting the nuclear option will be difficult enough ,,, witheut the added

challenge of proving out a new technology.

But if we succeed in getting orderg for new lfght water reacters ... r'm

cortficlent that ordere far advanced techr:ologteg pt llke gas-cooled and

Bodlum-cooled reactors - wi11 6oon follow.

To satisfy the American utilitieg, new nuclear plants must provide very high

protectlon ef the utirity"s investrnertt,

That means predictable construetion cogtg and schedules ,.. assured

ltcen6abirity ... predictable operating and maintenance cogts ,.. higher

reliability ,.. and very low risk of accidentg.

The U.S. utilities took careful note of all the lessons learned during the

cor:structien and operatlon of the 110 commercial nuclear plants now

oper3tlng in the V.S. ,,. and the 400e-plus unltg on 1ine eround the world.
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These lessong irTvolved gueh thinge as ways to improve safety .., econpmlcs ...

corlstruction managernent snd constructien practices ,., ease of operatfon and

rnatntenanee.

These lessens have been incarporated into the four new deslgng now being

developed,

They are:

The Advanced Boiltng Water Reactor (ABWR), a large, 1,300-megawatt

design being developed by General Elecnic Co. A6 yeu well lcnew, the

firgt two ef these are being built by Tolryo Electric Power Company.

The Systern 80+, a large, 1,300-rnegawatt pressurlzed water reactor betng

developed by ABB Combustion Englneerlng,

The AP-600, a smaller, 600-rnegawatt deslgn belng developed by

Westinghouge Electric Corp.

The SBWR (or Sirnplified Boiling Water Reactor), a 600-megawatt design

being developed by General ETectric Co,

Our plan ldentMed 14 key tssues or "butldlng blocks" ... assigued responsibiliry

for managing them ,., and set tirnetables and milestones sgainst whtch

progress eoulcl be megsured.
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Some o£ the building blocks are very specMc .,, ltke securlng regulatory

approvalforthenewdesigns. ･
                              '

Some are rather broad,., like building public acceptance for' nuclear energy ...

or enhancing government smprt fer new nuclear plant construction ... er

developing arrangenientg for finaneing, building and operating new plsnts.

                                                     '       '
Some are wlthfn the industry's direct control ,,. 11ke eontinuing to iTnprove the

performance of our operatlng plants.

Some require action by ,,, and the industry's cooperatton with ... regulatory

egenctes and the federal government.

Seeurtng approval and acceptance for new nuClear plant gttes ts one of these.

        '
Now ... we recggntze that itnplementlng thig plan wlll mot be easy.

It iB a long--terms 10dyear assignment,

Even tn the 6hort tlme ... about 15 rnontts ... stnce the plan was publtshed,

we've made rnuch progress.

Let mbe Hst just a few ltems.
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Firgt ,,. the bssic engineerlng ...

ln late February, the Department of Energy and a congcrrtium of electric

utilities called the Advanced Reactor Corporatton (ARC) gigned s

contrsct to launch a fivetiyear, $200-million program to clo detailed

engineering on at least two advancededesign nuclear power plants.

The federsl governrnent will kick in $100 million ... to be matched by $50

millien from electric utMties and $50 milllon from nuclear plant vendors,

So far, 15 utilities have agreed te partl¢ipate, altbough others may join.

Thie so-called flrst-ofua-ekfnd engineering wlll produce destgng that are

sufficiently cletailed to allow utilirfes to place orders .,, canfident that

they know what the plant wlll costb
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Second .,, perfertuance ...

                   '

   Our plan recognizes that we must continue to improve the performance

   of Ameriea'g 110 eperattng nuclear plsntg.

         '              '

   The V.S. tndustry met this challenge in 1991.

   LaBt year, U.S. nuclear plants posted reeord ourput for the second yeer in

   a row,

                 '                                                              '
   ln 1991, output rose 6.1 percent to 643,5 blllion ktlowatt-houre, accordtng

   to preliminary data.

             '

   The sverage capaclty factor reached 69.3 percent, up ftom 67.5 percent

   in 1990,

1

!
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Third .,, regulstion .,.

    Certification or pre-approval of plant clesigng by the Nuclear Regulstory

    Commlsslon is crllcial.

   As you knnw .,, design changes during construction tripped up maTly a

   eonstruetien sehedule ln the 1980s,

   Late last year, the industry and the NRC agreed on a gatisfactory

   schedule for certification ef the four new plant destgns.

   On one key issue - how much design detail manufacturers must submit

   - industry and NRC were much closer thRn either side realtzed.
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Fourth ... slting ..,

    '

   The NRC'g new licensing rulee allow preeapproval of nuclear plsnt sites.

                                   '

   in 1991, subsidlaries of Southern Co., Public Servlce Electric & Gas and

   Commonwealth Edtson jolned forces to demonstrate thls provision,

   This is a three"iphase, $20-million pmgram, cost-shared with the

   Department of Energy.

                     '

   Phase one wlll review all appltcable federal regulatione, and develop

   criteria to assees potential sttes,

                    '
   ln phase two, a slte wSll be selected, That wi11 occut later this year or

   eady next,

   Phase three involves site characterizatlon .,, preparation of an

   envlronmental irnpact report ... and submittal of an early slte permit to

   the NRC.

   The NRC would issue the early site permit by the end of 1995.
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Ftfth ,.. Hcerxstng reform ,,,

    The NRC took a big gtep in April 1989 when lt igsued new 11censlng rules,

    Those rules allow approval ef nuclear plant sttes and destgns before

    consrruction begtns and billions of dollarB are at risk.

    The new approach elso provides e single license for construction and

    operation,

    Just to be sure a new greup of cornrnissionere doegn,'t change the rules,

    however, the industry wantg legislatlon to rnake thern stlck,

    in February, the Senate pasged lfcensing reform legtslatton ag part of the

    comprehenslve energy bill, S, 2166.

    The bill provides for publSc hearingn when e plent design ts certlfled ,,,

    when a glte permit is issued ,,, and when a construction/operating license

    ls sought. -
    It also llmttg the opportunities for mischief and delay by anti-nuclear

    grx)ups once a plant is built and appr6ved as safe by the NRC.
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Sixth ,.. standardlzatton ...

    Last yegr, utilities and vendors made a binding commttrnent to

    standardize new nuclear power plants,

    Thts commttment to standardtzatlon eovers future plsnt deslgns,

    operatlons, maintenance and traintng.

               '
Seventh ,,. nuclear waste ,,.

   Lset July, the Departrnent of Energy re6umed exploratory drlllingiat

    Yuccg Mountain in Nevada for the flrst time since 19g6.

   Although Congress orderecl the agency to Btudy the feasibility of building

   a permanent repasitory there, the program had stallecl, because Nevada

   refuged to issue permits, '

   After Congress thregtened legislation, state officials issued the permtt6,

   and subsurface gtudies reBurned,

         '
                                         '
   Last year, the federal courts also cleared a backlog of lawsuits brought

   by Nevada offtcials againgt the reposltory prograrn,

   Nevada has instigated nine lawsults since 1985, and ultimately lost them

   all,
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Eighth ,,, publie aeceptance ...

    Atnericaas shew more support for a nuclegr future.

                                    t

    An August 1991 Gallup pa11 showed that 73 percent of U.S, adults belleve

    nuclear energy "shculd play an 1rnpartant rele in meettng the future

    energy need6 of the United States,"

    That's up eight percentage points from February 1990,

Ninth ... industry suppcrt ...

   The strategie plan's goal - a new nuclear plant order by the mtd-1990s

   or goon after - fits well wtth the utility indugtry's needs.

   Zn a recent po11, about 80 percent of nuclear utiliry CEOs said they'11

   need rnore bageload generaiing capaeity in the first decade of the next

   century.

   Of that 80 percent, about three-quarters of them weuld serlously

   consider an advanced･-deeign nuclear power plant e- lf the industry's

   strategie plan is executed as envisioned,
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This fs iust a partlal 11st of the ptogress we have aehieved in the last 12 to 15

                                                             '

I believe the'nucleer induetry's strategic plan was the catalyst for xnueh of

that progress,

                                                '
Let me digress just a moment to remind you that the American nuclear pawer

lndustry ig mot in this alone,

Bullding public ancl politlcal support fer nuclear power' is a worldwide

cha11enge,

Continuing the expanslon ef nuclear power is a worldwide imperative.

      '
                                           '
              '
Thls world faces enorrnous challenges es we move into the 21st century ,i,

manegtng a higtortc transltion in patterne of energy supply end demand.

    '

Nuclear pawer ean - and must --- play a majer role tn that transition.

  '
First ,.,

           '
   ,,. in my country, we must mansge a transltion from a dangerous level of

   dependenee en imported oll to more secure energy sources,
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    OSI is stlll abllndant, and tt's stlll relatively lnexpenslve.

                         '

    But almegt twoe,thirds ef the world's oil reserves are tn the Mlddle East

    and we all ]rnow bow dangeroug and unpredictable that region is,

    The Untted States is living on the brinlc --- still depending on eil for more

    than 40 percent of tts energy, snd for essentially all of lts transportation

   neecis,

    For the sake of our econorny and our nstional security, we must ma,nage

   our dependenee on oll, by swttching to other fermB of energy,

Second ,,.

   ... the industrialized nations must rnanage a tramsltion from alrnost total

   reliance on carben-based fuels to other energy sources, and to greater

   efftclency.

   It may be years before we have conclusive tnforrnatton sbout global

        .   warmmg.

                                                      '                                 '
   But most experts agree that the world gheuld at least adopt a strategy of

   "prudent avoldance" in termB of burntng fessll fuels.
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Third ...

   ei. the world communtty must managg the epic transition ef

   under.-developed and tndustrializing nations, as they struggTe to advance,

                                                    '

   Nations that are stllHndustrializing poge a very speeisl challenge, wlth

   obvicus irnplicattoas fer energy poltey.

   These countrieg sre increaslng their use of energy far rnore rapidly than

   the fully Sndustrialized economles ,,, ･and that means they are a16o

   increaBtng their burning of fossil fuels,

   The country that burris the mest coal --- nearly 20 percent rnore than the

   Untted States -t- iB China.

   It burns over a blllion tons a year -･ep one-thirtd more than lt did just a

   decade ago,

   India's use of coal rose by two-thlrds in the 1980s,

   South Korea'g coal use tnore than doubled.
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These are some of the key elements of the great energy tranBition that we

must menage over the next couple of decades ...

                                    '

    ...weaning ourselves from such e dengerous dependence on otl ,,.

   prudently avoidlng fossll fuels where we can .,, and helping countrteB 6ttll

    trying to industriallze, ･

There ts no stngle answer to thls huge, eomplex problem.

                                        '

To make this historic transltlon, we must throw everything we have irrto the

breach ,,.

    ,,, lmproved energy efficiency ,,,

    .,, cleaner fossil fuel teehnologies ..,

    .,, increased electrMcstion, espectally in industry and transpcrrtstion ,..

              '

    ... the use of photovoltaics and other renewables wherever they are

    appropriate ,.,

    ... and, of course, nuclear energy.
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in the Vnited States, the nuclear industry is very fortunate.

                          .. /                            ttt tt
I believe we are building our future on a very solid base,

         t. .                            '                                '

NUclee'r energy eptQys strong publle end political support,

                                               '                                             '

Our existlng plantB operate well, end are eperating betrer all the tirne.

                                     '                    /t
And now .,, we have the one thlng we were mlsgSng .,,

                                   '                                '         tt                       '               '

.,, a plan for the future ...

.,. and the wi11 to make it corne true,
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Retros ection on Nuclear Power and Future Ener Pros ects

                              M Kbnneth Davis
            25th Anniversq{;(.kM.ehe.ttn.g, g5pJ.a.p,asn AAbo,mil ilcg5n2dustrial Forum

!t!!!!:gs!us;!!!2!!ntr duction

   It is an honor to address this 25th Anniversary Meeting of the Japan Atomic Industrial

Forum and a great personal pleasure to participate and to see so many friends. I would

particularly like to pay tribute to Mamoru Sueda who invited me here and who was

instrumental in establishing these meetings 25 years ago.

   In reviewing nuclear power history and examining the prospects I will not give a detailed

history or technical explanations, and I make no representations with respect to completeness.

I shall note what appears to me, based on my personal experience and observations, to be the

most important factors in the development of nuclear power--past, present and future--the

"milestones". I am afraid that many of us no longer think much about how we arrived at the

present state of nuclear power development--but I believe this is a critical factor in looking

at the future. In particular, I believe the vision, initiatives, and leadership demonstrated in the

past must be re-established for a successful future.

   I shall start with a quotation:

      "The most vita11y interesting question which the ph,ysics of the future has to face is,

   Is it possible for man to gain control of this tremendolls store of subatomic energy and

   to use it for his own ends? Such a result does not now seem likely or even possible; and

   yet the transformations which the study of physics has wrought in the world within a

   hundred years were oncejust as incredible as this. In yiew ofwhat physics has done, is

   doing, and can yet do for the progress of the world, can any one be insensible either to

   its value or to its fascination?"
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   This is the last paragraph in "A First Course in Physics" pu!t2!is!!!sL!!!..!,2Qfill h d 1906. The authors,

Millikan ( who later received a Nobel Prize ) and Gale concluded their book with these words

after noting the work of Curie and Labord showing that the energy from the radioactive decay

of radium was about three hundred thousand times that of burning the same weight of coal.

   This visionary goal was made feasible by the discovery of the neutron by Chadwick in

1932 and of neutron induced uranium fission by'Meitner, Hahn, Strassman, Fermi and others

in 1939--coupled with the realization that a kilogram of uranium if completely fissioned had

the same energy as burning of 3 million kilograms of coal.

,E!!auy-ueyg!gp!npt!Lgux!!!!eq!:N!gwlDl tfN1 P

   The first demonstration of a sustained nuclear chain reaction, as you will recall, was on

December 2, 1942 in Chicago. This was followed by the construction of production reactors,

plants for enriching uranium, and the development and production of the atomic bomb. After

the war there was a great political debate in the U.S., about the control of nuclear energy,

resulting in the formation in 1946 of a civilian agency, the Atomic Energy Commission. The

Commission was empowered to do all related research and development, the production of

nuclear materials, the design, testing and manufacture of nuclear weapons, and longer range

applications such as nuclear power.

   There was great interest in potential power applications in the early days by the

laboratories and industry. Several studies were made which were optimistic--although severely

                                 '          'constrained by the very extensive and strict classification.

                                         '

   The Argonne Laboratory led by Walter Zinn, for example, was pursuing the liquid metal

cooled fast breeder and demonstrated the first production of nuclear electricity at the

Experimental Breeder Reactor in Idaho on December 20, 1951.
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   A mpnumental event was President Eisenhower's famous "Atoms for Peace Speech" to

the United Nations on December 8, 1953, which led to the formation of the International

Atomic Energy Agency and to the program for civilian power reactors in the United States.

   The main early nuclear power development resulted from the vision and drive of Captain

Hyman G. Rickover who, despite considerable opposition from the Navy, undertook the

development of nuclear reactors to power submarines which he believed would have

extraordinary capabilities. In order to provide a vehicle for this work a Division of Reactor

Development was established in the AEC with its principal component a Naval Reactors

Branch headed by Rickover. In 1953 Rickover also proposed a larger reactor for an aircraft

carrier ( the CVR ).

   The next key event, not long after Ijoined the AEC in 1954, was passage of the Atomic

Act of 1954 which supported developing power reactors as well as allowing for substantial

declassification and private ownership of nuclear power plants. As the result of considerable

politics it was decided that the CVR, would be built as a land based power plant--this became

the Shippingport reactor ( 60 MW electrical ) built by the Naval Reactors Branch and first

operating on December 2, 1957--reaching full power just three weeks later!

   Another direct result of President Eisenhower's speech was that the United Nations

convened a Conference on the Peacefu1 Uses of Atomic Energy in Geneva in 1955. This was

a remarkable conference particularly since a very large amount of information related to

nuclear power was declassified and presented there by all of the countries interested in

pursuing nuclear power.
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   The evolving program led to expansion of the embryonic Civilian Power Reactors Branch

of the Reactor Development Division as well as the establishment of branches for Aircraft

Nuclear Propulsion and Army Reactors. It also led to a great proliferation in the number of

candidate nuclear reactor types--once estimated by Alvin Weinberg at 1,500. A great variety

of studies, massive amounts of research, and several experimental and demonstration reactors

resulted from this broad attempt to develop economical power reactors of various sizes.

     '                          '                                         t/                                       '                               '
   Many of us felt overwhelmed by the large number of competing concepts and that a very

long time, large manpower resources, and large amounts of funding unlikely to be obtained

would be required to pursue more than a bare handful of them. Despite considerable

argument, we concluded that the best course would be to focus on the light water reactors (

LWR's ). These appeared to have the advantages of 1) being "inherently safe" ( if the water

boiled the reaction stopped ), 2) compact and most likely to be economic, and 3) to have the

enormous benefit of the brilliant development and demonstration work of the Naval Reactors

Branch led by, now, Admiral Rickover. The innovative and very extensive development of

ceramic fuel ( uranium oxide ) resistant to high temperatures, the use of zirconium for

cladding, the pressure vessel approach and technology, and the effective control and safety

systems made this appear the most practical approach.

 It was, of course, necessary to "extract" this technology from the Naval Reactors Branch ( no

easy task ) and adapt it to larger plants and ones using low enrichment instead of the high

enrichment of the naval reactors.

   One other Rickover concept, that of containment which was also pioneered ( in early

form ) at Shippingport, also proved critical for the future of the LWR reactors.
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   The result was that the United States had a large advantage over many other countries

who had little realistic choice but to try to adapt their production reactor technologies for

power production ( gas cooled reactors in the U.K. and France, the RMBK reactor in the

U.S.S.R., etc. ).

   Effort on the breeder reactor was also intensified. It was recognized that it might only be

needed when uranium became scarce and expensive. Then it would be essential to realize the

full potential of nuclear power since it could result in producing more than 50 % of the

energy in natural uranium. In turn this would make it economical to recover much lower

grades of uranium available in far larger amounts, thus enabling the use of nuclear power for

several hundred years.

   It was recognized that the low enrichment reactors such as the LWR's--and most of the

U.S. concepts--as well as the breeder would require a complete fuel cycle--processing of spent

fuel, recycling of uranium and plutonium for fuel, and recovery and disposition of the fission

product wastes. The path followed on the processing and recycling was adapted from that used

by the production facilities, aqueous processing; and studies were initiated in the mid-1950's

of disposal of high level wastes from reprocessing. These led to the report by the National

Academy of Sciences recommending geologic disposal and nearly 40 years of R & D on

permanent geologic disposal.

Ex ansion of Nuclear Power in 1970's and 1980's

   The early reactor experiments were followed by a number of pioneer nuclear plants such

as Dresden, Yankee Atomic, San Onofre, Connecticut Yankee and Oyster Creek ( which was

generally considered the first really economic nuclear power plant ). These were the direct

result'of the vision, initiatives, and leadership of outstanding figures in the utility industry.
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   These early plants were then followed by a generation of larger and more economic plants

with unit sizes increasing up to 1100 to 1300 MW. By the end of 1973 and early 1974 there

were over 200 units either operating or on order. The orders were based on the 7 % per year

growth rate in the demand for electric power which had been nearly constant for more than

25 years. However, as you know, the 1973 Arab oil embargo and the dramatic increase'  in

prices by the OPEC cartel caused serious economic disruption and an abrupt dec}ine in the

rate of increase in the demand for electric power as well as other forms of energy in the U.S.

as well as much of the rest of the world.

   The result was that only about half of the nuclear power plants on order in the U.S. at

that time were ever completed and those were often delayed ( due to licensing problems,

shortages of funds jn an era of enormously rapjd constructjon cost escalatjon, and lack of

demand for the power ). The fact is that no plant ordered after 1973 has been completed.

   This result did not come about, as often suggested, because of the inherent high cost of

nuclear power or anti-nuclear activities. This result, and the lack of orders since that time in

the U.S., has been almost wholly the result of a Iack of a need to invest in large new central

station power plants of any sort, with the prevailing excess generating capacity.

   This situation is now changing and it seems likely that substantial new central station

capacity will need to be in operation by around the year 2000 AD on order to maintain

reliable supplies of electric power in the U.S. This in addition to the non-utility and other

projects contemplated, such as those utilizing gas turbines,
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Safe ofN"clearPower

   The safety of nuclear power plants has been, and continues to be, a major issue with

respect to public acceptance. The impact of the public perception is, of course, related to the

                                                   'perceived meed for more electric power--a renewed need which is now emerging in the U.S.

   In the 1960's the USAEC sought to devise experimental programs to demonstrate the

safety of the containment and safety systems for nuclear power plants. While some work was

done, it was not definitive. What still seems to be largely overlooked, and of great

                                              'significance, is the implications of the accident at Three Mile Island Unit No. 2 on March 28,

                                      '
1979. The fact is that, although enormously expensive as an experiment, it demonstrated in

a unique way the ability of older designs of safety and containment systems to deal with a

major reactor accident--the almost complete melting of a reactor core. Nobody in or out of

the plant was iajured in any way or killed and the release of radioactivity was trivial. This was

achieved under the most adverse circumstances and it is hard to imagine a more difficult test

       .at any pnce.

   On the other hand, the tragic accident to Unit 4 at Chernobyl on April 26, 1986, which

also led to almost complete destruction of the reactor core had a much greater effect

( although it now appears to have been somewhat overstated ). This type of reactor, basically

a production reactor, and far different from the LWR reactors, was known to be unstable

particularly under the conditions which it was being operated at Chernobyl. The reactor plant

contained very few safety systems and essentially nothing significant in terms of containment.

The vast differences in the consequences as between Three Mile Island and Chernobyl should

serve as a reassuring lesson to all, rather than being lumped together as similar, as is often

the case.
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   A combination of rapidly increasing population and improved standards of living in the

developing countries ( most of the world ) and slower rates of growth and energy demands

in the industrialized countries mean that the world will require ever larger amounts of energy

for sustained economic growth during the decades ahead.

   The reality is that the bulk of this energy must come from fossil fuels--coal, oil, and gas--

along with some non-commercial fuels and hydro in the developing countries. An increasing

fraction of energy requirements will be furnished as electricity, even in the developing

countrles.

   One inevitable result is that the bulk of what we now define as reserves of fossil fuels will

be largely used up in a few decades. We will convert what we now regard as resources to

reserves by application of new technologies and higher prices. The energy supply pattern, with

respect to sources and geographic distribution, as well as technologies must change. If the long

lead time ( a generation at least ) for developing and applying new technologies and sources

on a substantial scale is recognized, this means that decisions with respect to changed energy

supply and use systems must be made during the next few years. This can only be done with

far-sighted vision, leadership and political skill.

   This is the situation regardless ofwhich particular forecast one might favor or, indeed, of

views of the impact of environmental constraints, including potential global climate change.

There are choices which can be made to change the directions to some extent--but the broad

picture is unlikely to change substantially and it is foolish to count on it doing so.
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   In this context, improved energy efficiency must be considered a substantial source.

However, this is largely driven by prices and technology once the existing advantageous

measures are implemented. There are indeed many such possibilities which can have a

significant impact, many in the developed as well as developing countries. However, once

these are realized ( a slow process and only partly responsive to evident cost savings ) the

further potential impact declines. The inevitable conclusion' must be that energy efficiency

while important wM not change the broad picture of what is needed and likely to happen in

the decades ahead.

   Renewable energy resources such as solar thermal, photovoltaics, wind, biomass, etc., and

advanced but not renewable sources such as geothermal will find increasing use where local

conditions are advantageous, and as costs and economics improve and technologies are

disseminated. However, while important in many areas, again the total impact, perhaps a few

percent during the next few decades on a worldwide basis, will not alter significantly the

inevitable increasing demand for primary sources of energy.

                                         '

   It should be noted that many of the renewable and advanced energy sources are

consistent with the increased use of electricity. This is, of course, true, of hydroelectric power

where large amounts are still available in many developing countries subject to practical large

scale utilization and financing.
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The Role of Nuclear Power

                                                          '
. Against such a background, the logic for greatly expanded use of nuclear power in the

coming decades appears absolutely inescapable. Future historians would, I am sure, regard it

as utterly foolish if nuclear power was not utilized to the fuIIest extent possible.

                           '
   Nuclear power has several characteristics which will dictate where and how it is used, and

it cannot, at least as now visualized, be considered a general purpose solution for many

situations in the world. Despite many attempts to make small nuclear power plants

economically attractive it remains clear that larger and multiple units are necessary for

economic and management reasons--at least 600 MW and, in most cases, 1000 MW and up.

                          '
   It is also necessary to have the critical infrastructure for training, repair and maintenance,

fuel handling, assurance of safety, and overall management for nuclear power to be an

acceptable choice. It is impossible to visualize this being accomplished for smaller single units

unless as a part of a larger international framework.

               '

   These consjderations wM surely limit the practical, economic, and safe use of nuclear

power to the developed countries and some of the neWly industrialized countries ( or areas

where joint action is feasible ). The rapidly increasing demand for fossil fuels in developing

countries is unlikely to be affected very much by their use of nuclear power, at least during

the next few decades.

       '
pmImlm tat ofNcl P Ptt1

                                                            '
   What is necessary in order to renew the practical utilization of nuclear power?
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   One major milestone will be the resumption of ordering of nuclear power plants by the

electric utilities in the United States. The initiatives in Japan are most constructive and would

appear to provide a convincing example for similar actions in the U.S.--the start of

construction of two Advanced Boiling Water Reactors by Tokyo Electric. The recent Korean

order for two Combustion Engineering Advanced System 80 units is also encouraging.

   This leads to the observation that the initial large-scale use of nuclear power in the U.S.

was largely the result of leadership by individuals in industry and the government, with close

cooperation, which must be re-established for the future. While good planning is important

I would stress that it is not a substitute for leadership.

   Much depends on the situation with respect to licensing in the U.S. and while the Nuclear

Regulatory Commission unanimously passed 10 CFR Part 52, a new basis for licensing, in

1989, the electric utilities have insisted that this be written into law. Legislation to do this has

been before Congress for nearly three years and little is likely to be done until this is resolved

one way or the other.

   The supply of enriched uranium fuel on a once-thru basis appears assured for the near

future. However, it seems ineVitable that more and more will come from outside the U.S.

because of the increasing costs of the old U.S. diffusion plants. The U.S. has failed to take

practical steps to implement a commercial AVLIS plant on a timely basis which would allow

the U.S. to remain competitive. In the longer term it will be necessary to recycle fuel and,

Most importantly, to commence the use of breeder reactors. These will require fuel recycling

and make processing of LWR fuels highly desirable to provide the initial breeder inventories

( some of which could come from the dismantling of weapons ).
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   It appears to me that future nuclear power programs will almost inevitably be based on

advanced and improved LWR's. The demonstrated performance, economics, reliability and

safety of LWR's will make it difficult, in my opinion, for any new types to obtain the very

large funds needed for development and demonstration and to gain acceptance by the utility

industry.

   This leads to four issues which must be dealt with: 1) the interim storage of spent LWR

fuel, 2) the permanent disposal of high level radioactive wastes ( which I do not believe

should include spent fuel ), 3) the establishment of fuel processing facilities, and 4)

considerable strengthening of the worldwide non-proliferation regime.

   Other countries are providing for the interim storage of spent LWR fuel. The U.S. is

undertaking some steps in this direction and will, I believe, provide for this although some

changes in the current law may be required. ･

                                                               '
   The U.S. permanent repository project is mired in politics after more than 25 years of

intensive research and development on the subject plus 10 years of debate after legislation was

jnjtjally passed. Eventually jt will be settled. However, with interim storage thjs does not

seem an insuperable barrier for new nuclear power plants.

   Fuel processing is a perplexing issue and while it is being provided for in other countries,

the U.K, France, and, of course Japan, it has had a frustrating history in the United States

for a variety of reasons. The use of the aqueous process, pioneered and used by the

production plants, leads to severe regulatory requirements and costs which, more than

anything, have made processing uneconomic and difficult in the U.S, ( The Carter ban on

processing was reversed while I was Deputy Secretary ). There is some work underway on

modification or new processes and my own conviction is that a new process needs to be

developed and utilized to make fuel reprocessing practical in the U.S.

             '
                            '                                  '
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   The fourth issue is that of proliferation. Recent events have shown that reliance on the

NPT and normal IAEA inspections and export controls is inadequate to prevent proliferation.

A solution clearly is needed and now is probably the ideal time to achieve one. It has been

my view for many years that the United Nations should outlaw proliferation on a worldwide

basis. I am pleased that a statement has been unanimously agreed to by the Security Council

meeting for the first time at the Heads of State level on January 31, 1992, which asserts this

position for all weapons of mass destruction including nuclear and states strong sanctions will

be taken against violators. The Statement asks the Secretary-General for his

recommendations on implementation by July 1, 1992 and states as a goal a uniyersal

non-proliferation regime by 1995. In February the IAEA Board of Governors took measures

to strengthen further the Agency's safeguards system. These important actions do not seem

widely known and should do much to alleviate worldwide concern when recognized.

Conclusion

   I have spent a large portion of my time over the past 45 years on matters related to the

development and use of nuclear power in the firm belief that this was a major contribution

to the welfare of mankind. Frustrating as the past few years have been, I have no regrets

about my work and continue to be optimistic that history will, in fact, vindicate this judgement

by many of us. I believe that nuclear power will play an essential role in providing for our

future prosperity and health on a worldwide basis--and will be rightly regarded as the most

important scientific and engineering achievement of the 20th Century. Imagination, leadership,

and practical initiatives are still necessary to fulfil this promise.

   Thank you.

March 24, 1992 10:29am
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『第25回原産年次大会』講演原稿

一管　題：わが国のエネルギー政策一

日　時：平成4年4月8日（水）

　　　　14時00分間18時15分の内30分

場所：パシフイコ横浜

　　　　　国際会議センター1階メインポール

講演者：原子力委員会　委　員

　　　　新エネルギー産業技総合醗購理事長

　　　　　　　　　　林　　政　義

　原子力委員をしております林でございます。本日は、この’

ような会議の席上におきまして発言の機会をいただき光栄に

存じます。

　本日の講演テーマは「わが国のエネルギー政策」というこ

とで、講演者として私が必ずしも適任とは思いませんが、私

は、原子力委員であるとともに、新エネルギー・産業技術総

合開発機構一NEDO一の理事長でもありますので、本日は

わが国のエネルギー政策に関わってきた者の一人として、話

をさせて頂きたいと思います。

　わが国に限らず人間は誰でも、人間としてより豊かに生活

したいと思うのは当り前のことだと思います。そしてその豊

かさを物質面で支えるのがエネルギーです。しかし、そのエ

ネルギー資源は世界中に平等には存在していません。
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　石油資源が偏在していることはよく知られていますが、一

般の人が平等だと誤解しがちな太陽エネルギーですら日照時

間で大きな地域格差があります。

　過去、エネルギー資源を求めての人間の争いが後を断たな

いのは残念ですが、エネルギー需要が増大すればするほど、

争いがまた繰り返される恐れが出てきます。世界のエネルギ

ー消費量は、人口の増加と相まって今後とも増大すると予想

されていますが、これは世界の安定にとっても大変なことで

す。

　申し上げるまでもなく、すべての国がそのエネルギー需要

を石油で賄うことは不可能です。各国は資源の有限性の中で

その経済発展に必要なエネルギーを国際的な調和を図りっっ

安定的に確保していかなければなりません。

　限られたエネルギー資源を有効に活用しっっ世界経済の安

定的・持続的発展を維持していくことが必要なのです。その

ためのエネルギー供給の枠組みを国際的な協調のもとで構築

していくことが求あられることになると思います。

　しかも、これまで化石エネルギーを大量に使い続けた結果、

酸性雨問題は国境を越えました。さらに、地球全体の自然循

環のバランスを崩すと言われる二酸化炭素やフロン等の温室

効果ガスによる地球温暖化問題の顕在化への懸念が叫ばれる

ようになりました。我々は、今、これまでの経済発展が人類

に対して新たな代償：を求め始めていることに気付きっっあり

ます。
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　このような状況の中で世界のエネルギー需要をどのように

して満たしていけば良いのでしょうか。自国のことについて

は自国のエネルギー政策で責任を持つのが原則ですが、わが

国のエネルギー政策の方向性は必ずや世界の参考になるので

はないかと思います。というのは、わが国の置かれている状

況が、将来の世界の状況と近似している点が幾つかあるよう

に思うのです。

　将来の世界の状況を考えてみますと、人口が途上国を中心

に爆発的に増加します。2030年頃には90億人近くにな

ると言われています。また、途上国の生活レベルや工業レベ

ルも当然向上するでしょう。その結果、先進国のエネルギー

消費量がほとんど変わらないとしても、2030年頃の世界

のエネルギー消費量は現在の約2倍に増加するという予測も

あります。

　これに対し、わが国は、現在、人影は世界第7位、GNP

は世界第2位。エネルギー消費は世界第4位。ところが、国

内にはほとんどエネルギー資源を有しないので、エネルギー

供給の対外依存度は約80％。まさに世界最大のエネルギー

輸入国であります。

　すなわち、わが国は、密訴も多く、生活レベルや工業水準

もある程度高く、エネルギー資源が不足しているということ

です。この意味で将来の世界の状況と近似していると思うの

です。

　それではわが国のエネルギー政策について話したいと思い
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ます。わが国のエネルギー供給構造が極めて脆弱であるとい

うのは、エネルギー資源を国内にほとんど有しないというこ

とが根本にありますが、むしろ現代のエネルギーの主役であ

る石油資源がわが国にはほとんど無く、かっ世界的にも偏在

しているという資源制約があることが最も大きな要因と言っ

た方が適切かと思います。

　従って、これまで、わが国は、原子力を中心とする石油代

替エネルギーの導入と特定のエネルギー資源に過度に依存す

ることのない各種エネルギー資源の適切な組み合わせ、すな

わち、適切なエネルギーミックスによって資源制約をなるべ

く緩和しようとしてきました。途上国等の今後の飛躍的な経

済発展を考えれば、この資源制約は今後更に厳しくなると予

想されます。

　ところが、エネルギーは、先程申し上げたように、もう一

つの大きな問題に直面しています。地球環境問題です。とり

わけ、温室効果による地球温暖化問題は、問題解決の技術の

登場を待たないまま、大きな環境制約となろうとしています。

この温室効果の約5割が二酸化炭素によるものであり、その

二酸化炭素の約8割が化石エネルギーの燃焼によるものとさ

れているのです。

　世界規模での経済発展に伴うエネルギー消費量の増大、石

油需給逼迫等の資源制約の顕在化、そして、地球環境問題に

よる環境制約の出現。この三つの問題に対して、わが国は、

持続的な発展を図りながら、いかに調和的に対処していけば
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良いのでしょうか。

　一方、わが国は今や、世界第2位の経済大国であり、わが

国の経済は世界経済の中で大きな責任を持っていると言えま

しょう。わが国のこれからのエネルギー政策においては、資

源制約と環境制約を克服しっっ、わが国のみならず世界全体

の持続的な発展の実現に向けてわが国の責任を認識すること

が重要だと思います。

　このような背景の下で、わが国はエネルギー政策のレビュ

ーを行いました。その結果、1990年6月に通商産業大臣

の諮問機関である総合エネルギー調査会が「長期エネルギー

需給見通し」を策定し、これに基づき同年10月に「石油代

替エネルギー供給目標」が閣議決定されました。一方、地球

環境問題に対しても同年10月に「地球温暖化防止行動計画」

を閣議決定し、エネルギー政策面での整合性を図っています。

　これらの策定からすでに2年近くが経過しています。また、

この間に、世界情勢が歴史的な激動の様相を呈していること

はご承知の通りですが、世界の情勢がいかに変わろうとも、

わが国のエネルギー政策の中に流れているエネルギー確保へ

の指針は、わが国が進むべき進路を明確に指し示していると

思っています。

　1990年6月に策定された「長期エネルギー需給見通し」

は、二酸化炭素排出量の抑制、省エネルギー対策の強力な推

進、石油代替エネルギーの引き続きの積極的導入を柱として

います。特に二酸化炭素排出量の抑制という環境制約に配慮
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したことが大きな特徴となっています。

　地球温暖化問題を解決するためには、原子力や新エネルギ

ーのような非化石エネルギーの開発、エネルギー利用の効率

化技術の開発、二酸化炭素固定化などの地球環境に対する負

荷を直接低減させる技術の開発、を加速化することが必要で

す。

　しかし、環境負荷を直接低減させる二酸化炭素固定化など

の技術開発は鋭意研究開発が推進されているところですが、

今だ実用化に至っていません。

　従来、環境問題の解決手法というのは原因物質を排出規制

するというのが通常の手段ですが、現状の技術開発状況にお

いて、二酸化炭素の排出規制をすると、エネルギー利用への

強い制約となり、国民生活全般にわたる極あて大きな影響は

避けられません。

　「長期エネルギー需給見通し」では、このような難しい側

面も配慮して、省エネルギー対策の強力な推進と石油代替エ

ネルギーの引き続きの積極的導入により、2000年以降の

わが国の二酸化炭素とフロンガスの総排出量を1988年度

より低いレベルで安定化させようとしています。

　まず省エネルギー対策について見てみたいと思います。こ

の見通しでは省エネルギー対策を強力に推進することにより、

エネルギー消費のGNP原単位で2010年までの間に全体

として36％の改善の達成を目指しています。

　この36％の改善というのは二度の石油危機を含む197
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3～ig88年度の実績に匹敵する数値です。当時のわが国

の省エネルギー実績は先進国の中で最高水準であったことか

ら考えれば、いかに大変な数値であるか分かっていただける

と思います。その結果、1988年度から2010年度まで

のエネルギー伸び率は年率1％台とかなり低く押さえること

ができるとしています。

　エネルギー価格が比較的低廉で安定している状況下におい

て、一般の国民が省エネルギーの重要性を石油危機の頃と同

じくらいに理解することは極めて難しいと言わざるをえませ

ん。従って、この省エネルギー目標を達成するためには政府

と民間の最大限の努力が必要であると言えます。、

　次に石油代替エネルギーについてですが、これは使えそう

なエネルギーは何でも使えるようにしょうというのが基本的

な考え方と言えましょう。しかし、当然ながら石炭は環境制

約の関係で一定量に止まらざるを得ないと考えています。ま

た、LNGは、環境制約上、石炭よりは有利であり、導入を

推進するのが適当ですが、大幅な導入は難しい状況にあると

考えています。従って、今回の見通しでは、非化石エネルギ

ーである原子力や新エネルギー等が注目されています。

　本日は世界各国から原子力の専門家の方が参加されている

と思いますが、原子力は、現在、世界25相国で約420基

の発電所が稼働し、1990年実績で総発電電力量の約16

％を占めるまでに至っています。つまり人類は原子力という

大いなる手段を既に掌中に収めているのです。
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　わが国としては、原子力は量的にも、価格的にも、供給安

定性の高いエネルギーであり、また、国際エネルギー需給の

緩和、地球環境問題への対応といった国際貢献の観点からも

優れたエネルギーだと考え、引き続き石油代替エネルギーの

主力に位置付けています。

　わが国の1991年度実績の原子力発電の設備容量は33

40万kWですが、この見通しでは2000年度には505

0万kW、2010年度には7250万kWを目指していま
す。

　わが国としては、原子力は21世紀においてもエネルギー

ミックスの中で重要な役割を担うと期待しており、平和利用

の堅持と安全の確保を大前提に今後とも着実に推進していく

ことが重要だと考えています。

　特に、わが国では、より効率的に資源を利用するため、福

井県において高速増殖炉原型炉「もんじゅ」を建設中であり、

また、国処理りサイクル路線の早期実現を目指して青森県六

ヶ所村において、民間再処理施設等の建設計画を引き続き推

進しているところです。

　今後何倍にもなる全世界のエネルギー需要を賄っていくた

めには、プルトニウムの利用、とくに最終的には高速増殖炉

での利用が世界のエネルギーセキュリティ上不可欠と考えて

います。しかし、プルトニウム利用については、国際的な理

解が必要です。

　従って、わが国としては、核不拡散上、国際的に懸念を招
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かないように、透明性に配慮するとともに、国際動向を見極

めながら世界の核不拡散体制の強化に貢献していくことが大

切だと思っています。そういう努力によって、わが国は世界

のエネルギーセキュリティの確立に貢献できると考えていま

す。

　しかし、どこの国でもそうだと思うのですが、原子力には

原子力が持つ潜在的危険性に起因するパブリックアクセプタ

ンスの問題があります。確かに原子力が持つ潜在的危険性は、

チェルノブイリ事故により顕在化しました。たとえそれが日

本で使っている軽水炉とは違う炉型での事故であっても私た

ちは他山の石として胆に命じなければいけないと思っていま

す。安全に対して原子力に携わる一人一人が厳しい目を持ち

続けることによって、チェルノブイリのような事故は決して

起こさないと自信を持って言えるのです。

　国民意識の中に一旦芽ばえた原子力に対する不信、不安を

払拭することは容易なことではありませんが、原子力開発利

用を進めていくためにはどうしてもこれらの不信、不安を取

り除かなければなりません。そうでないと、この見通しにお

ける2000年度末で5050万kW、2010年度末で7
250万kWという目標の達成は難しいという認識を持たざ

るを得ません。

　原子力開発利用を進展させるたあには、発電所の立地難、

高レベル放射性廃棄物の処分の問題、プルトニウムの平和利

用に関する国際的理解の獲得、FBR開発等のいずれも容易
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ではない問題が山積みしていますが、一歩づっ解決していく

ことが必要です。

　次に、新エネルギー等についてお話ししたいと思います。一

私が理事長をしています新エネルギー・産業技術総合開発機

構一NEDO一は、1980年10月に設立以来、わが国の

新エネルギー開発に係る中核的推進母体として、太陽エネル

ギーの技術開発、石炭エネルギーの技術開発・資源開発、地

熱エネルギーの技術開発・資源開発、さらには燃料貯蔵、ア

ルコール・バイオマスに関する技術の開発など多岐にわたる

事業を展開し、新エネルギーの開発・導入の促進に努力して

きました。

　1990年10月に政府が決定した石油代替エネルギー供

給目標では、2010年における一次エネルギー総供給量に

占める新エネルギー等の割合は5．3％、地熱エネルギーと

合わせ6．2％という目標が設定されています。この6．2

％という数字については、政府・民間の最大限の努力を要す

るものという位置付けがなされており、決して手をこまねい

ていて達成できるものではありません。

　新エネルギーについては、太陽光発電、風力発電、地熱発

電などが有望だと思っています。しかし、そのコストはまだ

割高であり、信頼性の実証も十分とは言いがたいのが現状で

す。従って、独立分散型電源などの実用化できる分野から導

入していくとともに、今一層の技術開発に取り組むことが必

要だと考えています。
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　太陽光発電の現在の変換効率は約15％です。つまり光エ

ネルギーは晴天時でだいたい1㎡当り1kWですので、その

15％の150Wの発電が可能ということです。計算してみ

るまでもなく非常に広い面積を必要としますので、私たちが

考えているのは、一般家庭の屋根瓦の中に太陽電池を組み込

む方法であります。だいたい一般家庭で標準的に冷暖房等々

を考えて2kWとすると、現在のところ数百万円掛かります。

　太陽光発電と風力発電を合わせてですが、2010年には

470万kWと想定しています。太陽光発電は将来の本格的

実用化のためには20％以上の効率が必要ですし、また発電

コストについては2000年には1kWh当り現在の7分の

1の20～30円程度まで引き下げるよう努力が必要です。

　現在、新エネルギー利用技術の中から現実に実用化の見通

しが得られるところまで成熟したものが出てくるようになっ

てきました。今後は更なる技術開発と共にこれらの技術を具

体的な導入に結び付けるための努力が重要な課題となってく

ると思っています。

　具体的には、まず第一に、新エネルギー技術開発の強化・

充実です。新エネルギーの導入を促進するためには、信頼性

の実証・大容量化、コスト低減、利用率の向上などに向けた

技術開発を引き続き加速化して取わ組むことが必要です。

　第二に、新エネルギーの先導的導入の促進と導入に向けた

積極的助成策の創設・拡充です。

　第三は、導入促進のための条件整備です。新エネルギー導
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入のためには、基本技術の確立、信頼性の実証、競合エネル

ギーとの比較における経済性の実現等が必要条件となります

が、さらに具体的導入を進あていく上では、既存の諸規制や

手続き、システム等を見直し、新エネルギーの特性に即した

改善を図っていくことが極あて重要な要件となります。

　新エネルギーでよく誤解されるのが、例えば太陽光発電の

潜在的設置能力は約7000万kW、風力は数百万kWとい

う試算があるというと、すぐにでも実現が可能だと思われて

しまい、それなら原子力は必要ないという意見が出てくるこ

とです。エネルギー問題というのは、単に量的な問題だけで

はなく、いずれのエネルギーにしても技術開発、環境影響評

価、経済評価等が必要であり、一朝一夕にできるものではな

いことやエネルギー毎に特性があるということを理解しても

らうことが非常に大切だと思います。　　　　　　　　　．

　エネルギーベストミックスの中核を担うためには㍉大量、

安定的、経済的という観点が必要ですが、見通し得る将来に

おいて、その中核を担い得るのはやはり、現在のところ原子

力をおいて他にないと思っています。しかし、新エネルギー

の技術開発を着実に推進していくと共に、国が中心となって

その導入促進策を講ずることにより、近い将来、新エネルギ

ーがベストミックスの中の重要な部分を占めるのではないか

と考えています。

　それは直ちにエネルギーの大宗を占めるというような過大

な評価は適当ではないものの、かといって単なる過少なエネ
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ルギーといった見方も不通当であろうと考えています。新エ

ネルギー導入に最大限の努力を払いつつ、原子力についても

着実に推進することが、エネルギーセキュリティ上求められ

ているのだと信じています。新エネルギーと原子力は、決し

て相反するものではなく、共に補い合って初あてエネルギー

問題を解決できるのではないでしょうか。

　現在の計画では、2010年度における一次エネルギー供

給に占める非化石エネルギーのシェアは27％になると見込

んでいます。内訳は、新エネルギー等が5．2％、水力が3．

7％、地熱が0．9％、原子力が16．7％です。特に、太

陽エネルギーについては、クリーンな石油代替エネルギーで

あり、その特性を踏まえっつ最大限の導入を図ることとして

います。2010年度までの太陽エネルギーの導入規模は、

一戸建ての住宅の約半数でその利用が行われることに相当す

る規模です。

　このようにわが国のエネルギー政策は非常にチャレンジン

グな計画となっています。簡単にまとめてみますと、エネル

ギー需要の側では省エネルギー、エネルギー供給の側では原

子力と新エネルギーの推進がポイントになると思います。省

エネルギーについては社会がその気になるか、原子力につい

ては不安を払拭できるか、新エネルギーにしても小規模・高

価格という欠点を克服できるか、というようにそれぞれ問題

があり、いずれも、社会に受け入れられるかどうかが成否の

鍵となると思います。
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　世界規模でエネルギー需要が増大していく中で、地球環境

問題はエネルギーと環境との調和を益々クローズアップさせ

てくるものと思います。こうした中にあって、資源保護、環

境保護に貢献し得るのは原子力及び新エネルギーだと思いま

すが、共に技術を必要とするエネルギーです。その意味では、

わが国も含め先進国の責務は極めて大きいと言えます。

　先進国は、まず、原子力や新エネルギーなど技術開発を必

要とするエネルギーを責任をもって開発し、その利用を進め

ていくことが必要です。ここで重要になってくるのが国際協

力だと思います。これまでも様々な技術情報交換が行われて

いますが、技術情報の国際交流を一層進めるとともに、国際

的な共同研究として技術の開発を進めていくことが重要であ

ると思います。

　地球環境問題に対処する技術の開発は、国際的に共通する

ものです。また、その技術は、21世紀を展望したとき、宇

宙発電、核融合などの革新的なエネルギー技術となり、開発

に長い期間と膨大な資金を要するものもありましょう。この

ような技術の開発は、一国のみで賄えるものではなく、全世

界の英知を結集して初あて展望が開けるものでもあります。

　先進国は、次に、開発した技術を途上国に対し、その実情

に見合う形で移転を図っていく、ということが重要だと思い

ます。先進国から途上国への技術の移転が、地球規模でのエ

ネルギー問題、地球環境問題を解決する上で、大切なことだ

と考えています。
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　この技術移転で実質的に効果を上げるには、相手国の国情

に配慮することが大きなポイントだと思います。例えば、い

くら環境対策が万全であっても、高すぎては採用はされない

し、かといって押し付ける訳にもいかないと思うのです。

　今日のエネルギー問題は地球環境問題、核不拡散体制等地

球規模の広がりを持っています。自国のセキュリティの確保

という狭い視点だけではなく国際的な視点が必要です。反面、

我々の生活がエネルギーの限りない恩恵の上に成り立ってい

ることを考えると、一人一人の極めて身近な問題であるとも

言えます。

　すなわち、持続的な経済発展を確保しっっ、人間活動と地

球環境保全の両立を図るためには、個人から国家に至るまで

各レベルでエネルギー面での最大限の努力が求あられている

ということです。

　また、国際社会の中で増大しっっあるわが国の役割を十分

自覚し、わが国の国際的責務として、世界のエネルギーセキ

ュリティの確保と地球環境問題への対応のため、積極的な国

際貢献を行うことが必要だと思っています。

ご静聴ありがとうございました。
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          Nuclear Safety in International Cooperation

                              I.

  '     '   The past. few years have been marked by historic develop-

   ments which have given cornpletely new significance to
  .international cooperation in all areas o'f policy. On the

   one hand, we see the unification process within the Euro-
   pean Community which will teach a further peak with the

   cornpletion of the Single Market on 1 January 1993. How-

   ever, this does not mean at all that this process has come

   to a halt. The course has been set for rnore far-reaching

   political, economic, social and ecological integration.
                   '
          '                                               '   The basic feature of this developrnent which has so far

   been limited to western Europe have been clearly pre-

   defined for years. All the more surprising, impressive and
  movingt then, is anpther historic event the effects of

   which are certain to have an even greater impact on the

   international community: the breakdown of what the Com-
   munists termed ''real existing socialism'' in eastern Europe

   and what qne is ternp.ted to cqll the quiet dis±ntegration
   of the former super power sovlet union. The political and

   economic opening-up of the countries in central and east-

   ern Europe and the corresponding re-orientation towards

   market economy and the development of political and eco-

   nomic relations with the western ±ndustrialised nations
       tt   mark the present international situation and underline in

   all policy areas the need for increased internationa± co-
   operation.

                                                     '
   Opening-up of the former eastern bloc rneans at the same

   time that the process of European integration has gained a
   new dimension. It has becorne clear that the development in

･--- centra-L-and eastern Europe on"lt he one hand and the Euro-

   pean unification process on the other hand cannot be con-
   sidered to be independent and unrelated developments. The

p
t
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unification process of Europe cannot and must not be res-
tricted to the rnember states of the European Community.

The reforrning countries of centrai and eastern Europe

ought to be incorporated into this process. What is

required at least is that the scope for action as a result

of continuing Eurbpean ±ntegration and the instruments for

jointly coping with the economic, social and ecolog±cal
problems of the central and eastern European countries

inherited from collectivisrn, state planning and mismanage-

ment has to be used in a fruitful way. For it is above all

±n the interests of us as Europeans that the political and
econornic processes of reforrn initiated in central and

eastern Europe including the former Soviet Union should

not fail due to economic, social or ecological problems of

transition.

The importance of international cooperation has become

manifest in particular in the area of nuclear safety. How-

ever, the importance attached to the intensification of

international cooperation in Vhis field had been recog-

nised a lot earlier, when the present situation could not

yet be foreseen at all. The mere fact that the world has

over 400 nuclear power stations of different conceptions,

different age and in different legal, econontc and social

systems has always been something which suggests increased

international cooperation. Based on this recognition, the

Mnternational Atomie Energy Agency in Vienna has been de-

ve!oping initial elements of an international scheme for

nuclear saEety over the past few decades. I should like to

mention in particular the IAEA safety standards regula-

tions for nuclear power stations, the so-ealled NUSS

codes. During the safety and the general eonCerence of the

rAEA last' year, the impetus was･given for developing these

safety standards, which had been non-obiigatory up to

then, into a convention on nuclear safety. However, we do



                                              '                                                    'not aim at an agreernent on the srnallest common denomina-

tor. We rather want to use the opportunity to lay down

basic safety requirernents under internationally binding

law at as a high a level as possibXe especially for the

existing nuclear power stations and in the field of dis-

posal of nuclear waste. Preparations for this are under

way. I should like to ask that Japan continue to support

the speedy continuation of the process.

In the bilateral field we have reached agreements on early

notification, teehnicai support and exchange of experience

with a large nurnber of countries, including Japan (STA).

worthy of note here is in particular the cooperation with

France and Great Britain in the fields of disposa! of

nuclear wastes and nuclear safety including the develop-

ment of new reactor lines. I consider this cooperation the

foundation for a European safety partnership. With±n the
framework of this partnership with France and Great

Britain we are engaged in an intensive exchange of infor-

mation on individual plants and their technical features

as weli as on safety targets and technical innovations.
This cooperation is not a ''closed shop''. It is also open

for non-European countries such as Japan.

In this context we share a basic position: nuclear energy

will only have a chance as an option for the future if

existing technical concepts are considerably further

developed. It must be the aim in particular to restrict

damage caused by possible core melt-down accidents to the

respective plant itself.

   .tThe necessity of intensifying international cooperation in

order to achieve protection from ･the 'dangers of nuciear

energy was brought home to us by the events of Chernobyl.

However, it was only after the iron curtain fell and in
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Germany in particular thanks to the fact that direct
access to the plants of the forrner GDR becarne possible

within the frarnework of the reunification process that

western experts gained truely broad access to information

on the operational and safety teehnology-related features
of the reactors used in the forrner CMEA countries. The

outcorne is - to put it mildly - alarming: almost all

plants of Soviet design show considerable operational and

safety technology-related deficits, even though these may

be different according to the type and the operating coun-

try. The safety technology-re!ated design of systems and

components alone has proven inefficient to a large extent,

in particular with regard to older reactor lines. At the

same time deviations from the conditions as prescribed

from the outset by the design have also been noted. Inade-

quate quality assurance, repair and rnaintenance deficits

as well as a lack of organisational structures in the

concerns and' insufficient qualification and motivat±on of
the staff add on to these factors.

In general it must be said that continued operation of

most of the nuclear power piants in the formeT eastern

bloc would not be possible according to our standards.

This was the reason why I ordered the operational stop of

the nuclear power plants in Rheinsberg and Greifswald at

the earliest possible date -- even before the aceession of
the new Federal L5nder. At the sarae time, 1 have continu-

ousiy urged that the.particularly prob!ernatic nuclear

power plants in the countries of the former eastern b±oc
be shut down. In Kozloduy blocks 1 and 2 have been

switched off. Due to the expected bottlenecks in the

energy supply, however, it is not certain that they wi!l

notbe'switchedonagain. '

.
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After my visit to Chernobyl, the Ukrainian parliament

decided that the blocks 1 to 3 would be switched off by
the end oE next year. [Vime is running out - and this is

brought horne to us qu±te clearly by the incidents in Cher-

nobyl on 11 October 1991 and ±n Sosnovy Bor on 24 March
1992.

Due to the fact that plants for nuclear supply and dis--

posal in the former Soviet Union were also of rnilitary

significance, the curtain of secrecy is only slowly being

lifted. First findings reveal disastrous conditions for

example in the nuclear reprocessing cornplex in the south-

ern Urals which places an alrnost unconceivable burden on

man and the environment. Xf this damage can be repaired at

al!, it will only be possible with enorrnous effort.

However, irnproving safety technology and switching off

partieularly problematic nuciear power plants is not

enough. Serious control deficits as weU as insufficient

legal bases and insufficient regulatory systems became
                            -evident as contacts with the competent authorities of the

Soviet Union or' the independent republics now formed on

the territory of the forrner Soviet URion and with the

other reforming countries of the former eastern bloc were

intensified. In most cases, formal acts of preventative

control by the authorities in the forrn of licences are not

provided for. To some extent, this is due to the political

systern which put energy, policy and entrepreneurial deci-

sions, planning, implementation and control under one

roof. Difficulties have also ariseri as a result of the

reforrn process. In particular the disintegration of the

forraer Soviet Union has led to the responsibUity of the

former central･government being passed on to the newly

created republics without efficient and experienced admin--

istration existing there.



              "6
The description of the situation in the reforming coun-

tries of central and eastern Europet however, is not com-

plete if one fails to mention that the energy situation

is, as a whole, characterised by low efficiency both of

energy protection and consurnption, of extreme environmen--

tal incompatibility even in the cc:iventional area and uni-

lateral dependencies of some part of the forrner CMEA coun-

tries on energy imports from the republics of the Common-

wealth of Independent States which was created following

the dis±ntegration of the Soviet Union. This results in
the fact that substitution of nuclear electricity would

lead to not inconsiderable darnage under the aspect of

environmentai cornpatibility due to obsolete techniques in

the conventional field. Alsot closure of the nuclear power

plants in the new republics of the CIS would lead to

bottlenecks for exarnple in Buigaria which again would lead

to the fact that close-down of the obsolete nuclear power
plant blocks 'in Kozloduy would be made rnore difficult.

[rhe situation is aleviated meFely by the drop-back in

energy demand which has already been observed and which is

expected to continue. [Vhis means that, if they increase

their efficiency at the same time, the countries of cen-

tral and eastern Europe now have the possibility to get

rid of obsolete and environrnentally damaging plants or to

retrofit appropriate plants up to a reasonable level. How-

evert one fact has becorne clear already now and has been

expressed again and again by those responsible in the

countries concerned. These countries will not be able to

cope with the problems of safety technology, administra-

tion and economy by themselves. What is required there-
fore, is the support of the international corn'rnunity, above

all for setting-up adrninistrative structures, compil±ng
safety analyses, retrofitting plants as far as they can

stUl be switched off or further operation seerns to be
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                                                   'justifiable after retrofitting and finallyt for substitut-

ing the power supply resulting frorn closures.

Given the particularly exposed situation of Germany and

having rea!ised that another disaster like Chernobyl would

rnean the end of the peaceful use of nuclear energy even

for us, the Federal Government offered and granted speci-

fic support at a very early stage. Findings rnade during

safety analyses of the nuclear power plants in Greifswald,
Rheinsberg and Stendal and within the frarnework of an

investigation programme on the safety of east European

plants are 'made available to the former CMEA states within

the framework of bilateral agreements. The Federal Govern-

ment has already provided specific material support in the

case of the nuclear plant of Kozloduy by supplying spare

parts frorn Greifswaid. To prevent misunderstandings, how-

ever, X should like to mention here that this Support is

only rneant to be emergency aid. Priority is given to clos-

ing down unsafe plants.

Intensive cooperation continues in the administrative and

regulatory area, In November of last year I initiated co-

operation with the republics replacing the forrner Soviet

Union together with the heads of the Russian and Ukrainian

authorities responsible for nuclear safetY. We defined the

areas of cooperation in a joint declaration. The Gesell-
schaft fUr ReaktoTsicherh6it (Company for Nuclear Safety)

will set up branch offices in Moscow and Kiev - probably

jointly with its French counterpart IPSN. Due to the fact

that the structures in the individual republics are still

only being set up, support in creating effective iicensing

and supervisory structures as well as help and new ideas

for establishing'coordinating structures between the indi-

vidual republics is even more required than was the case

in cooperation with the former Soviet Union.
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However, the efforts of the Federal Government have shown
that' the problems emerging in the process of reform in the

former CMEA states can only be coped with to a small

extent on a bi2ateral basis. A solution of the problems
will on!y be possible within the frarnework of broad inter-

national support. [Pherefore, the Federal Government calls

for increased commitment of the western industrialised

nations:,rn doing so, howeverr it has to make one thing

clear right frorn the start: we do not want internationali-

sation of the responsibilities for the safety of nuclear
                                     ,power plants - neither in the reforming countries of cen--

tral and eastern Europe nor elsewhere. Intensification of

the internationa! cooperation which we call for in general
cannot and rnust not be misunderstood as the caU for
shifting the operator country's or the operator's respon--

sibility to the international community. The responsibi--

lity of the operator must not more or less disappear in a

wealth of abstract terms.

The international commitrnent for coping with the problems

of central and eastern Europe ought to foeus on coopera-

tion between all European countries with the inclusion of
'the United States, Japan and Canada. r have already men-

tioned that the process of European cooperation must not

be restricted to the members of the European Cornmunity but

has to ineiude the reforming countries of central and

eastern Europe. At present it is only the EC which has the

organisatory ressources to cope with the coord±nating
tasks at hand.

Quite a number of international relief actions have been

started. As the first step towards a joint European action

I should like to mention first o£ all the joint declara-
tion of France, Great Britain, Belgium and Germany of

25 March 1991. Also the special programme of the IAEA on
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the supervision of the safety of older reactors in the

countries of central and eastern Europe as well as the Ec
programrne for immediate support for the nuclear power

plant in Kozloduy in Bulgaria and the EC support programme

for the USSR which, however, ought to be renegotiated fol-

lowing the disintegration of the Soviet Union also have to

be underlined in this context. Finally, special mention
has to be rnade of the PHARE programme of the G 24 coun-

tr±es, which cornprise all western industrialised nations
including the twe!ve E.C countries. [Phe goal of the PHARE
programme is the reconstructioh of the former CMEA coun-

tries and thus also includes questions of nuclear safety.

Even though the subject of nuclear safety in the former

CMEA countries was already dealt with during the last

World Economic Summit in London, the international support
measures still leave a lot to be desired. One reason is

that the international financing institutions do not have

sufficient means at their disposal even though the recon-

struction process in the reforming countries is supported

by the European Bank for Reconstruction and Deveiopment

which was founded in 1991 and the World Bank.

Coord±nation of the bilateral and rnultilateral support
rneasures, however, is also unsatisfactory. In my opiniont
the EC ought to play a particu!ar r61e here. A first steP

towards this goal has already been made. Multilateral sup-

port measures including the PHARE programme of the G 24 as

well as biiateral actions of the industrialised countries

are to be coordinated under the chairraanship of the EC

Commission. During the last meeting of the EC G 24 expert

group on the PHARE sectoral programme on nuclear safety

first coordination structures were defined.
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The Federal Governrnent hopes that the next World Econontc .

sumit in Munich wiil provide further impetus. [Vhe Federal

Government wUl use its presidency in order to avoid iso-

Zated actions by individual $tates for the sa,ke o£ a eoor-
dinated approaeh and in order to set in motion & coordina--
ted support prograrnme of'the western indtistriaiised

               '

                         '                                 1A)l efforts fnust be geared towards the goal of enabling

the countries oE central and eastern Eurepe to br±ng about
th'e nec.essary improvenent of.nuclear sacety aS weu as o'f

the energy' and environmentai situation akogether, on
their own. Only this way ean it be avoided in the long run

that respon$ibility for.nuclear safety in the countries

concerned is in practice $hSfted to the internationai com-

A coord'inated support prograinrnb of the western industrial-

ised nation's wiU cost rnoney. Specific retrofitting rnea-

sures must be carried out for which, however, the appro-

priate components are onXy available in the westerp indus--
trialised .nations in paTticuiar in the Eield of .instrunien--

tation and controUed teehnoiogy. Furtherrnore,' staff has

to be educated and trained whereby Japan's in±tiative in
this eontext is very much welcomed. Finany, assistance is
requi'red to set up control structures.

According to our estinates costs within a period of five
years wiil arnount to approxiarntely IS billion DM. CVhese

estimates are based on the fact that the uranium--graphite-

pressure tube reactors (RBMK reactors) and the WWER
4401230 eannot not be retrofitt'ed in an economically

eEEic±ent wayi Only ±n indiv±dual cases ean a limited
phase--out perio'd be considered Eor the WWER 4401'230 type

reactors -- provided, however, that they too are retro-

         tt
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fitted at least to a ndnimum extent. WWER 4401213 type

reactors seem to be retro£ittable, even if oniy at
considerabie effort and expense. The rnost favourable

situation is given in the case of WWER 1000 .type :eactors,

even though, they too, have to be retrofitted if they are
to continue operation oh a long-term basis. The prospects

for lasting operation are particularly favourabie in the

case o£ WWER 440/213 and WWER 1000 type reactors ±f they

are stiU under constructSon because then retrofitt±ng is
easier and less expensive. Costs fior Einding replaeement

electricity suppZy and shut--downs due to retroEitting
raeasures are not inciuded in these cost estirnate' s.

In principle we have to differentiate between three

difEe=ent cases:

1. Nuclear power pZants iasting'  operation of which is pos-
   sible in an economicaliy etficient way. These power

   pZants include

   -- WWER 1000 type plants suitabZe for )asting operation

     and fior retrof±tting measures and to a certain extent
     also. WWER 440/213 type plant$

   - and which are operated within an economic system

     which guarantees investment seeurity and at least
     guarantee cost-covering energy pr･ices, and where con-

     tributions towards their financing are possibie by

     suppiying energy and making compensation trans-

     actions.

These cases can

ous compames.

be soZved by cooperation between vari-
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2. Nuclear pow'er plants which

   - allow only limited operation after retrofitting or

   - do not fulfill the above mentioned econornic framework

     conditions.

   However, only WWER 1000 and WWER 4401213 type plants

   fall under this category. They represent an econornic

   risk and a solution wUl not be found therefore without
   long-term loans under particularly favourabie condi--

   tions and above al! without guarantees from western

   countries.

3. Nuclear power plants for which only limited phase-out

   operation after retrofitting can be considered. These
   include in particular WWER 440!230 type reactors of

   recent construction. They cannot be operated economic-

   ally in any case. Solutions can be found for these

   cases only by governmental supportt for examp!e via an
   international fund. However,` these are the most urgent

                                                    '   cases with regard to safety aspects. Therefore, an

   international imrnediate aid programme financed by gov-

   ernrnent is particu!arly urgent.

It is not only a question of offering such programmes.

They also have to be accepted by the countries concerned.

This raeans that these countries haye to be prepared to

give highest priority to these questions according to what
political actien is mos't urgently required and to create

the necessary economic framework conditions. Also the

question oE the political pressure which wUl be necessary

for this wiU be dealt with during the G 7 Summit.
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The question of nuclear safety in the forrner eastern bloc
countries will also play an important r61e in connection

with the European energy charter whieh is currently being

prepared. The background for the initiative towards a pan-

European energy charter is provided by a decision of the

European Council of 1990 which reacted to a corresponding

proposal of the Dutch Prirne D4inister Lubbers. We have

given this initiative every support right from the start,

not least because of its possible importance for the
reform process'es in the forrner eastern bloc countries.

Nuclear safety will be the subject of an internationally

binding protocol which is currently being negotiated. Sub-

jects to be dealt with in this protocol wil! include defi--

nition of basic goals of protection as well as the devel-

oprnent of joint technieal specifications and safety tech-

nological requirements. If we succeed in incorporating the

former eastern bloc countries this would ensure that rea-

sonable minimun requirerRents would be applicable also in

these countries.

                            ,However, I consider the following aspects just as import-

ant: the pan-European energy charter provides an opportu-

nity for creating the basis to connect central and eastern

Europe with the western European interlinked network. Such

an interlinkage would facilitate the substitution of envi-

ronrnentally hazardous forms of energy protection which is

necessary to some extent and which is required to solve
the safety and environment-related problems in the forrner

eastern bloc countries. It is not in the least because of

this, however, that the pan-European energy charter also

is to facilitate entrepreneurial investment in the reform-

ing countries in central and eastern Europe. This would

ereate the basis for the transfer of capital and techno--

logy which is required for modernisingtthe energy sector

in the reforrning countries. Tn the long terrn, this would
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                'mean a better contribution towards solving the problems
   'than governmental support programmes irrespective of the

question as to how large and well-coordinated they are.

The European energy charter will only be effective in the

mediurn and !ong-terrn. Needless to say, howevert support is

required now. Short-term technological, financial and

administrative support rneasures of the western industria-

lised nations therefore must not be postponed by referring

to the European energy charta.

After the eollapse of the Soviet Union we are now con-
fronted increasingly clearly not only with the question of
nuclear safety but･ also with the probiem of non-prolifera-

tion. We are aware of the danger presented by the communi-

cation of technical knowledge in the military field by
disreputable traders with nuclear knowledge and by the

dangers which can possibly arise if Eissionable material

is not sufficiently protected. It will be a question of

whether the technical staff in the rnilitary field can be

given some perspectives for the future. When safeguarding
nuclear material used in the military area the IAEA and
the USA will play a particular r61e. Certainly the most

urgent approach is simply safeguarding the material by

storing it. Following this step, however, iasting soiu-

tions have to be Eound. This means that technologies from
the civil area too wiil have to be used to solve the prob--

lems arising in the military field. ! should like to men-

tion here the technology for using plutonium in･ fuel ele-

ments. This technology is suitable in principle towards

contributing to a solution of the problems.

t
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                 - II.

The increased international cooperation in the field of

nuclear energy and the situation in the central and east-

ern European reforming countries also sheds a new light on

the situation in Germany. The efforts to set up binding

international safety provisions and the necessity to help

the countries of the forrner eastern bloc in coping with

the±r technical problems and in establsihing efficient
administrative structures also foreeius to critically

review both our own situation and our own concepts. In the
                                            'field of energy policy as in many other policy areas, we

are required today rnore than ever before, to take a look

beyond our national horizon and to fulfill our obligations

in international, and above all, pan-European cooperation.
        ' '                                          '
This means that we have to make every effort to give our

energy policy an ecological face which again implies that

energy saving measures and tapping of renewable energies

along the lines of energy mix called for by the Federal
                             ,Government and also holding up the option of nuclear ,

energy has to be promoted. However, this requires - and
that is what I mean when I use the term ''option nuclear

energy" - that the development of new reactor concepts

with even more far-reaching inherent safety characteris-
tics be vigourousiy pursued.

Hoiding up the option of nuclear energy also means that we
                                                      '                       'have to remain in the position to take action and political
                     'decisions, given the situa,tion in centrai and eastern Europe.
Germany will only be able to make its contributi6n towards

international cooperation and in particular towards support

action for the former eastern bloc if it continues to have an
efficient nuclear technology at i･ts disposal.



皿

　　　　　　　　　　セヅション2
安全とは何か一統一的見解を目指して

　　　　　　　　　〈基調講演〉

　原子力発電の安全確保について

通商産業省資源エネルギー庁長官

　　　　　　　　山　本　貞　一

　　　　　　　　〈パネル討論〉

　　ドイツ原子炉安全協会理事長

　　　　　A．ビルクホーファー

　　　　　　　　北海道大学教授

　　　　　　　　石　川　迫　夫

　　　　　　韓国原子力研究所長

　　　　　　　　　林　　昌　生

　　　東京電力（株）常務取締役

　　　　　　　　　佐々木　史郎

　　　英国原子力施設検査局次長

　　　　　　　E．　J．ノく一ニー

　ブルガリア原子力委員会委員長

　　　　　　　　　　Y．ヤネフ

セ
ッ
シ
ョ
ン
2



　　　　　　　　　　　　「原子力発電の安全碓保について」

　　　　　　　　　　　　　　　　　　　　　　　　　　　通産省資源エネルギー庁長官

　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　山本　貞一

1・　は「Pめに

　本日、第25回日本凍子力産業会鹸年次大会が、内外から多数の原子力関係者の出席の

もと、かくも盛大に開催される運びとなり、向坊会長、石井大会準備委員長を始め、大会

の開催に御尽力され惜様方に心から細、’耀し上げます・

　今回で25回目を迎え、四半世紀を数えるにいたった今年の年次大会のテーマは、「2

1世紀入の課題一社会の中の原子力」ということであります。S日間にわたり原子力を巡

る内外の課題について・各分野の関係者の皆様方響より・積極的な議論が行われろことと

なマておりまして、実り多き成果を大いに期待しております。

　さて、このセッシコンのテーマは、「安全とは何か一統一的見解を目指して」というこ

とで、これから海外における原子力安全に対する実状や考え方を御紹介いただき、安全と

は何かをあらためて検討し、世界の原子力関係者が安全に対する統一的な見鯉をもつこと

について御議論いただくわけでナが、その口火を切る意味で私の方から我が国における原

子力発電の安全確保に対ナる取り組みについてお話しさせていただきます。パネリストの

皆様の御議論のきっかけになれば幸いに存じます。

　話の前提として、まず、最近の我が国におけるエネルギー情勢、原子力を取り巻く環境、

原子力政策の器本的方向等について御説明させていただきます。

2．我が国をとりまくエネルギー情勢

　エネルギーは、各国の経済発展、人間生活の基盤であることは明らかであり、国際エネ

ルギー機闘の展望によれば、今後とも世界のエネルギー需要の着実な増加が見通されてお

り、その安定供給の必要性はますます高まりを見せることが予想され主す。現在、エ東ル
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ギー問題を考える時には、「資線の安定供給」の観点はもちろんのこと、地球温暖化問題

を始めとするr地球環境問題への対応」という観点からも考えることが必要となってきて

おります。

　とりわけ、化石エネルギー・の消質に密接に関連している地球温暖化問題については、国

際的枠組みの下に取り組まれている誌面であることは周知の事実でありますが、我が国に

おいても、これまで官民箏げてエネルギーの効率的利用に努めてきたのに加えまして、1

990年、地球温暖化防止のため、二心化炭素大量排出国としての責任と役割を果たすべ

く「地球温暖化防止行動計画」を策定したところであります。

　本行動計圃においては、地球温温化防止のため、都市構造、交通体系、発電、ライフス

タイル等広範にわたる対策を総合的に講じていくこととし、特に、二酸化炭素の排出抑制

目樫として、こうした対策を着実に実施していくことにより、一人当たりの二酸化炭索排

出量を2000年以降概ね1990年レベルで安定化させることを目標としております。

3．我が国のエネルギー政顕の器本的出向

　このようにエネルギーを巡る局面が難しいものとなっている中で、通虜省では、199

0年、通商産業大臣の諮1剖機関であります「総合エネルギー調査会」において、今後、世

界全体の申で大きな役割を果たしている我が国として、我が国及び世界全体の持続的な発

展を、　「地球温暖化防止行動計画」の目標を連成しつつ、どのように実現させていくかに

ついての総合的なエネルギー政策をとりまとめました。まず、この内容について簡単に触

れっっ、その中における原子力政策の位置付け及び概要について御紹介したいと存じます。

　総台エネルギー圃査会の報告は、今後の国内のエネルギ唱政策の蕃本的方向として、

「エネルギー利用の効率化」及び「適切なエネルギー供給構造の構築」を提言いたしまし

た。また、併せて、この山本的方向を踏まえて、2010年度における我が国のエネルギ

ー需給のあるべき姿をr長期エネルギー需給見通し」として示し、その後の閣襯決定を経

て、　「石油代替エネルギーの供給目標」を策足したところであります。
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　ただいまの2つの基本的方向について簡単に申し上げますと、第1の「エネルギー利用

の効率化」につきましては、国民生活．におけるゆとりと豊かさの甲州を背景とし元エネル

ギーに対するニーズの増大に対して・それを最大限抑制することを政．策目標としてお．りま

す。具体的には、国民に対して無駄なエネルギーを使わないようお願いすることはもとよ

り、発電廃熱、郡市廃熱等の未利用エネルギーの活用・省エネ設備や機器の開発・導入等

各種省エネルギー対策を抜本的に強化するζとが必要であることを盛り込んでおります。

　第2の「適切なエネルギー供給構造の構築」につきましては、過度に石油等特定のエネ

ルギー源に依存することなく、様々なエネルギー源を適切に組み合わせて、すなわち、適

切なエネルギーミックスによってエネルギーの安定供給を確保することの必要注を唱えて

おります。具体的には、石油依存率を現段階の57％からさらに低減させ、2010年に

は45％とすることを目標としております。その裏返しとして、非化石エネルギーの中核

として位置づけられている原子力については、現段階の約9％から2010年には約17

％まで高めることとしています。これを発亀規模で言えば、現行の3，300万kWから、

7，250万kWに引き上げることになります。このうち、既に着工中のもの及び着工準

備中地点が約1，300万kWあり、こうしたものを除いた今後の開発規模としては、約

2，600万kW、最新型の発電プラントに換算すると約20墾分となります。

4。我が国の原子力政策

　それでは、この石油代替エネルギーの中核を占める原子力の今後の開発・利用推進の考

え方についてお話ししたいと思います。

　我が国においては、これまで平和利用の堅持と安全の確保を大前提に原子力開発を進め

てきております。また、原子力は供給安定性、経済性に優れ、環境負荷が小さいなどの特

徴を有することから、エネルギー供給構造の脆弱な我が国においては、適切なエネルギー

需給構造を槽築する上でその推進が必塑不可欠であります。我が国のみならず、世界的に

もサミットなどの場においてその丞要性が確認されたのは丁丁ご承知のとおりであります。
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　とのような原子力を推進するために、我が国においては、先ほどの7，250方kWの

発電規模の目標に向けて・次の4本の柱を中心にした各種施策を寵じております。その，4

本・とは、安全詫保対棄、核燃料サイクルの確立、立地促進対策、広報対策であります。こ

れらについて簡単にご紹介したのち、本日のセッシ日ン2の議題であります安全の話題に

入ってま・いりたいと思います。

　4本の柱の第1番目に掲げております安全確保対策につきましては、後ほど詳しくご紹

介いたしますので、割愛させていただきますが、原子力発電の安全性確保は、原子力を推

進するうえでの大前提・と位置付け、安全性の一層の向上のための不断の努力を払っている

とヒろであります。

　第2の核燃料サイクル確立につきましては、資源に乏しく今後のエネルギーの多くを原

子力に頼らなければならない我が国においては、最初の原料以外は国産エネルギーとして

推進していくことと． ｵておりまして、現在、青森県六ケ所村においてウラン濃縮、再処理、

低レベル放射性廃棄物埋設の各施設を建設しているところであります。このうち、ウラン

濃縮施設が最も早く、すでに先月s操業を開始したところでありまナ。しかしながら、核

燃料サイクルは、高レベル放射性廃棄物の最後の処分をしっかり行ってはじめて売結する

ものですから、今後最優先ですすめていくべき課題の1つと位置付けることが必要である

と考えております。

　第3の立地偲進対策につきましては、先程の2010年の7，250万kWの目標の運

成のためには最も直接的に響いてくるものでありますが、一方で、我が国全体が豊かにな

ってきたことに伴って、一部の地域では、電源立地を契機に地域振興を図っていこうとい

う気持ちが瀞れてきたのではないかというのが考えられます。こうした事態を打開するた

め、従来から行っている公共事粟的なものをつくっていくだけではなく、もっと商築的に

活性化するなど地元側が誘致をする気を起こすようなインセンティブになるようなものが

必要と考え、各般の施策に取り組んでおります。

第4の広報対策につきましては、原子力推進のための方策を地道に進めていくだけでな
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く、原子力発電の必要性・、安全性・故障。トラブル等に関する情報や・政府φ考え方、あ

るいは推進方策の内容などを国民にわかりやす㌔1形で積極的に提供することにより国民へ

の透明性を高め、原子力発電に対する理解を一層促進することを目的として行っておりま

す。そのため、国民が原子力情報に簡単に触れることができるように、原子力情報提供シ

ステムを全国に展開するなど、情報提供インフラの整備等に力を入れて推進しております。

5．我が国の原子力発電安全確保の現状

　モれでは、本セッションのテーマであります原子力発電の安全に関して話を進めていき

たいとおもいます。まず、これから行う議論のきっかけとなるよう、我が国として原子力

発電の安全確保の現状についてご紹介、、たします。

　原子力発電の開発利用に当たりましては、安全性の確保が大前提であり、我が国におい

ては、法令に基づき、設計、建設、運転の各段階において国が厳重な女全規制を実施して

おります。また、電気事業者においても品質保証活動、自主点検、予防保全対策等の安全

確保対鋼が講じられております。このような国による廠亟な規制と電気事棊者における自

主保安により我が国の原子力発電所の安全確保が図られる体制となっております。このた

め1866年に我が国において初の商粟用原子力発電所が速転を開始して以来、周辺公衆

に影響を与えるような事例は存在せず、世界的にもトップレベルの安全性を確保している

と言うことができます。

　従いまして、我が国の原子力発電所の運転状況に関しましては、1991年度の原子力

発電所の設備利用駆は、営業運転中の41基の発電所の平均で73．8％であり、198

3年以来、9年間引き続いて70％代と長期間にわたって良好な水準で推移しております。

1881年度における運転停止の要因は、ほとんどが実施が接令で義務付｝ナられている定

期検査であり、故障・トラブル等による運転停止にともなう設備利用率の低下は0，7％

と極めて低く、諸外国と比較しましても、我が国における長い定期検査の期間を考慮いた

いしますと優れた設備利用率であると言えます。また、1891年度に法令に基づき報告

のありました故障。トラブル等の件数は20件であり、1蕩当たりの報告件数は年平均で
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0．5件であり、世界的にみても優れた連転実績を示していると言うことができると考え

ております。

　ζのように我が国においては・国による適しい安全規制等により・原子力発電の安全性

は十分確保され、また優れた運転爽績を示していると言うことができますが、原子力発電

のプラント基数の増大、逗転年数の長期化等、原子力発電を取り避く環境は大きく変化す

ることが予想されます。このため、国といたしましても現行の安全規制を一層充実させる

とともに、経年劣化対策、ヒニーマンファクターに係る対策、シビアアクシデント対策等

新たな課題への取組みも検討していくことが重要と考えております。

6，通産省における安全確保の具体的取組み

　それでは、．我が国における安全規制について、具体的に述べたいと思います。

　原子力発電所の建設、運転等に当たっては、電気事業者の自主保安管理体制によって安

全を確保することが蔚提となりますが、公共の安全の確保等の観点から、通学大臣が法令

に董づき、設置許可から工事計画の認可、使用前検査等及び運転開始俊の定期検査並びに

運転管理監督まで一貫して厳正な安全規制を実施しております。

（1）原子炉の設置許可

　まず、実用発冠用原子炉を設置する際は、法令に基づき、その設置について通産大臣¢）

許可を必要とします。

　箏業者から原子炉の設置許可申請がなされると、通産省は当該原子炉の基本設計が安全

上妥当なものであるかどうか等について審査を行います。その瞭、技術上の諸子題につい

ては必要に応じ三子経験者の集まりである原子力発電技術顧問会の意見を聴いています。

その後、通産大臣は、安全審査結果を原子力委員会及び原子力安全委貴会に諮問し、その

ダブルチェックを受け、さらに内閣総理大臣の同意を得た上で許可を行っています。

（2）技術基準
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　また、法令に基づき・電気工作物の工事・維持及び運用に関し・保安の確保上必要な技

術的事項を技術碁箪として定め所要の規制を行っています。

　技術基準は、電気事業壱の自主保安確保のための一手段としての恵味を持ち、電気詩劇

者にはその電気事業の用に供する電気工作物を技術馬競に適合するように維持すべき義務

が課せられています。

（3）工事計画の認可及び検査

　重要な電気工作物の設置または変更の工事については、その工事の計画を認可の対象と

しています。

　その蜜、便用前検査により工事計画の認可という計画段階での規制に対応して実際の旧

事が計圃どおりに行われているか否か等について、その工事の工程ごとに確認します。

　また、原子炉の燃料として使用する核燃料物質については、その設計を認可の対象とし

ており、ぞの設計どおりに製造されているか否か等につ㍉、て、燃料体検査として加工の工

程毎に通産大臣が検査を行うことにしております。さらに、格納容器等あるいは高温高圧

の蒸気等を内臓している磐戸容器類は、製作過程の重要な部分を古める溶接について一定

の工程ごとに即断を行い電気工作物の安全を確保することとしています。

　さらに、迎転を開始してからも法令の規定により、定期検査として約1年に1度数日月

かげて発電所の電気工作物のうち、保安の確保等の観点から垂要なものについて通産大臣

が検査を行い、プラントの経年的な変化等を確認し、便用にともなう機能の性能低下等に

対し適切な対応をすることによりその安全を確保します。

　また、我が国の原子力発電所の安全対策は、今まで述べました技術基學や安全審査、検

査により行われているだけでなく、法令に蕃づき電気事業者が千軍大臣の認可を受けて定

めた保安規定によっても措置されており、この中で原子炉の運転等に当たって遵守すべき

事項を定めさせるとともに、遍反した場合には、連転停止爺令を含む回しい措置を講ずる

ことができるようになっています。

　また、原子力発電所には原子炉の迎転に関して保安の監督を行わせるため、国の行う試

験に合格したもの等の中から原子炉主任技術者を選任し配置するほか、実際の運転を行う

運転員のうち、運転責任者についても資格盟定制度を設けています。さらに通産省から国

の職員として運転管理専門官を各発電所に派遣し、電気事業者の運転管理に関する監督を
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行う等万全の体制をとっています。

7．’ ?浜2号機事象の調査結果及、び今後の取組みに「）いて

　昨年2月e日に関西電力㈱美浜発電所2号機で発生した燕気発生器熱熱管損傷事象につ

いては、事象発生にともなう放射性物質の放出による周辺公衆に対する影響は認められま

せんでしたが圏、我が国において非常用炉心冷却装置（ECCS）が初めて実作動したこと

より国民に原子力発電の関する不安を抱かせたものであり、通産省としても、本事象の安

全率の重要性等にかんがみ、事象発生以来、原因ρ究明及び再発防止対策の確立に関する

徹底的な調査を行ってきたところです。

　今回の事象の原因は、蒸気発生器の振動を防止するための振止め金貝が設計どおりの範

囲まで挿入されておらず、このような状態のまま蒸気発生器を長期間にわたり使用してき

たことにあり、電気事業者の品賀保証活動の重要性等が改めて認識されたところです。

　通産省といたしましては、今後の原子力発電の安全確保を一層推進するとの観点から再

発防止対策を確立するとともに、幅広く教訓事項を導出したところです。

　その内容といたしましては、まず、国による審査、検査等の安全規制の一層の充実を図

るとともに、電気事業者による品質保証活動に対する指導・監督の強化を行うこととして

います。

　また、電気事業者に対しましても、品質保証活動の強化、蒸気発生器伝熱管の健全性の

向上、保守替理方法の亡弟、運転マ昌ユアルの充実等幅広く指示を行ったところであり、

今後ともこれらが着実に実施されるよう、通産省として指醐・監督してまいります。

　これらに加え、技術開発の推進等中長期的課題については、官民が協力して稜極的に取

り組むこととしており、特に検査技術の開発、ヒ昌一マンファクターの研究、流動励起振

動の．評価手法の研究等に努めて行きたいと考えております，

　今後、日本においても運転年数の長期化が進んでいくこともあり、経年変化への対応等

に不断の努力をするとともに、新しい知見、層 Z術や国内外の事故．故障等に回する教訓の

画因プラントへの反映等を積極的に進めていくことが極あて重要だと認識しております。
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8，原子力発電安全分野における国際協力

　原子力発電所の安全確保に関する国際協力は従来から進められてきましたが、旧ソ連・

東欧のソ連製旧型炉の安全性をめぐる危機感の高まり等から、各国において安全確保のた

めの国際協力を一層積極的に推進することが重要との認識が高まっています。我が国1こお

きましても、原子力発電所の安全控・信頼性についての優れた実績が注目され、諸外国か

らの協力要請が強まっており、こうした要請に応えるためにもより積極的た国際協力を推

進しているところです。

　我が国の国際協力体制は、国際機関対応、『二国闘対応、原子力発竃事粟者関係の3つに

大きく区分されます。

　国際機関対応といたしましては、世界の原子力平和利用の推進に必要とされる適切な国

際理境整備に資するために、IAEA（国際原子力機関）及びOECD／NEA（経済協

力開発機構／原子力機関）の活動に対し、積極的に参画しております。その中では昨年実

施された旧ソ連。東欧に存在する旧ソ連製旧型炉に対するIAEA符別麦全評価ミッショ

ンへの専門家の派追、IAEA／OSART（運転管理調査チーム）、IRS（事故通報

システム）、INES（国際原子力事故評価尺度）諄への参画が挙げられます。原子力発

電を行う国は、当然のことながら、一定の安全レベルを満足しなければなりません。かか

る観点から、現在、IAEAで検討されている安全条約は璽要であり、我が国としても、

この条約の実現に向けて積極的に検討に参加していくこととしています。

　二国間協力といたしましては、我が国とアメリカ、ヨーロッパ諸国及び韓国との間で、

原子力発電安全規制に関する情報及び憲見交換会台を寛期的に開催するとともに、アメリ

カ、フランスとの共同研究を実施しているところであります。ま々、中国、インドネ字ア

等の聞兜途上国からの安全面での協力憂請に対しては、専門家の派遣、研修生あ受げ入れ

などの技術協ヵ及び情報提供を行っています。，

また、今年度から、原子力発電所運転管理等国際研修事業といたいしまして、旧ソ連・
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東欧、発展途上国の原子力発電所の安全に関する監習・管理者、保守・検査員、設計者等

を中心として、技術レベルの向上、原子力に関する安全意識の向上を図るため、機器のメ

ンテナンス・管埋二三・体制整備｛安全設計等に関して、今後10年間で・1000人規懊

の研修生を受け入れ・訓練等を実施することといたしており・’現在・・そのための準備を精

力的に行っている・ところです。

　原子力発電事業者関係といたしまレて．は、原子力発電に関する事業春の国際機関として、

1989年春にWANO（世界原子力発電事業者協会）が発足し、東京、パリ、モスクワ、，

アトランタの4つの地域センターが設立されました。束票センターには、我が国の電気事

業看を中心にアジア諮国の事業看が参加し、原子力発電所の運転状況、事故・故障などの

情報交換を実施しております。

　我が国といたしましては、こうした国際協力について、今後とも引き続き積極的に対応

していきたい’と考えております。幽

厄
k

・9． おわりに

　以上、我が国の安全確保対策について簡単に御紹介させていただきましたが、今や、原

子力発電所の安全確保は一国のみの問題ではなく、今後、万が一、チニルノブイル並みの

事故が発生したら、モれは全世界の国民の原子力に対する信頼感を著しく失うことになる

と同時に、世界中の原子力立地の促進に大きな悪影響を及ぼすこととなるのは明らかであ

ります。

　折しも、先月24口、ロシア連邦共和国レニングラード原子力発電所において燃料チャ

ンネルの損傷を原因として原子炉が停止する事象が発生したところであります。事象の評

価はIAEA国際評価尺度でレベル2に分類されるもので、公衆への影響がないものであ

ったのは不幸中の幸いでありましたが、危険性が指摘されているプラントはこれ以外にも

多く、再発防止には万全の構えで望むことが必要であることは言うまでもありません。我

が国といたしましては、実状を把握する≧ともに、行い得る協力策について検討すること
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が重要であると判断し、先週末・急遽調査ミッシロンを派辿したところであります。

　加えて、東西冷載構造の崩壊に伴って、CIS保有核物賀の取扱いについても大きくク

ローズアップされるなど、咋今の原子力を取り巻く環境は大きく変化してきており、今後、

原子力の推進に当たりましては・支全確保対策を含めまして・世界的な枠租みの下で考え

ていく必要があると思っています。その意味においても、原産年次大会のような場におい

て世界の原子力の将来について活発に意見交換をしていくことは大変意義のあることと存

じます。

　本日この場にお集まりの皆様方をはじめとして、各国の原子力関係者の皆様との協力の

下、原子力開発に最大限の努力を払っていくことを申し上げまして、私の報告を終わらせ

ていただきます。

　ご静聴ありがとうございました。
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The primaJy objective of nuclearsafety have ever been the protection of indMduals, society

and environment against radiological hazards that may arise from the use of nuclear power.

The methods to achieve this objective have been considerably improved over the past dec-

ades. Today, it is widely recognized that a very high level of nuctearsafety can be qchieved

usingthefoilowingessentialfundamentalprinciples; ,,

1
.

2.

3
,

4,

Experience shows that the few accidents which
least one of these fundamental principles,

Protection should be based on defence-ln-depth providing different, hjghly indepen-

dent physical barriers and levels of protection.

Design should effectively eliminate the influence of factors such as human error or

commen cause failures, whlch have a potential to jeopardize the independence oi the

[evels of defence, An appropriate level of automation is of particuiar importance in this

regard.

Quality assurance and in its broadest sense must be applied to all relevant sectors.

The organizational aspects ef nuclearoperation and the role of indMduals need to be

addressed in a very general way, That includes achieving a high level of safety cul-

ture as well as inciependence, responsibility, and competence of a[l involved technical

and govemmental organisations.

                                  happened so far involved violations of at

in view of possible transboundary effects of accidents and the.need of broad information

and data bases regarding research and operating experience an lntematienal approach to
nuclear safety is essential. An intemational safety regime should be based on sorne gen-

eral safety principles, methods of verification, exchange of experiences and peer reviews.

Existing international gvide-lines such as INSAG-3 and the IAEA NUSS series provlde a

basis. However, this basis still constitutes in many regards rather a smallest common de-

nominator than a demanding requirement enforcing highest levels of nuclear safety. There-

fore, it will be necessary to develop more stringent and conslstent safety criteria and
guide-lines not only for operating plants but also forthe design of future reactors,

ln many countries the nuclear debate indicates that a mere probabilistic argument of a very

small severe accident probability does not Convince the majority the public. That may large-

ly contribute to the lack of acceptance of nuclear･technology, Further, accident conse-
quences are Iooked at by the public not only in terms of human victims but atso of in terms

quantities of contaminated land, It seems required to provlde future reactor designs wit.h

technical features assuring effective limitation of off-site consequences in the event of an

accident. Therefore, the dual approaeh,

1
,

2..

turther reduction of the core melt probability compared to the Ievel achieved at the best

existing plants, '
effective limitatipn of off-site consequences for all relevant severe core melt accldent

     "scenanos,

seems to satisfy both the technical and non-technical demands on improving nuclear safety
in the futu re.
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     What is Safety?

-A Koreafl Perspective -

     Topic for me this mornipg is to address the philosophy for securing safety

of nuclear power from the Kerean perspective in this rapidly chaRging world.

Let me go over with you very briefly on the past and present status of nuclear

powerandits safety implications, and sl}are some thoughts on the future

outlooks in the Republic of Korea.

We are celebratingthe30th anniversary of the very first nuclear chain

reactioii in Korea with a small research reactor at I<AERI in 1962. We have come

alongway since then,most remarkab!e achievements were made in nuclear

electricity generation amo"g others. The nation enjoys 50 percent of its total

electricity from nine nuclear power stations since 1988 and the nuclear share

is expected to stay about the same in the future, This "uclear percentile is

only about third or forth among all nuclear electricity producing nations,

behind France and Belgium.

How did we get this fRnr in nuclear power? (Refer to Figure 1. Chronology of

Korea" Nuclear Power Propram) We built nine nuclear stations in relatively

short period of time during the seventies and eighties. We have acquired the

generating capacity, and operati"g & maintenance exp6rience during this time.

However, all major components and systems includjLng the nuclear steam supply

system were imported entirely from foreig" vendors; each project was

contracted based on an international competitive bidding situation. As a

con$equence, we built reactors from three nuclear exporting countries; namely,

       t/t tt.t           t･USA, Canada 'and'France, From the safety standpoint, we relied strictly on the

safety standards of the coui}try of origin since we lacked tl}e I<orean national
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standards to impose on all nuclear plants. As the nation'snuclear

infrastructures were growing, so did the i"tijcate difficulties of coping with

three different national standard systems; namely, ASME, CSA and RCC standards.

Nevertheless, past twelve year's operating history proves overall availability

factors of all units well above werld average in the high seventy

percentile.(Refer to Figue 2. Nuclear Power Plants Availability Trend) In my

opinion, this is attributed to two factors : number one, our mastermii}ders in

early seventies were very fortunate in selecting two most successful reactor

types, PWR and PHWR-CANDU (Korea is the only country with such commercial power

reactor combiiiation) ; number two, Korean nuclear industries were established

based on the western teclinologies -with the highest standard of safety and

systemintegrity. ･-' ･ ' - ''
                                                            tt t tt
                                  '

     At the presgnt, 'five additional units are under constrUction' at

Yenggwang, Ulchin and Wolsong sites. Very important milestone ,was achieved in

1987 when Korean･government decided to pursue technical self-relian'ce policy

in all aspects of nuclear power technologies with the onset of Yohgguang 3&4

project. That mea"t the fllture nuclear ui}its will be'standardized with

principal･units of 1000 MWe PWR's supplemen-ted by 700 ･MWe PHWR's.･ This

implies the domestic teclmical bases are being established in design ･and

manufacturing of nuclear fuel and nuclear steam supply system which are

essential ingredient for ensuring domestic safety related capabilities. For

instance, severe accident 'considerations were gi:ven from the design stages.

Yonggwang3&4 is the first unit to carry out the full scope Level I

probabilistic safety assessment(PSA) calculations to estimate the quantitative

aspects of the core damage frequency. Level II PSA is also being requ ,ired for

'II-3---3



all future units to assess the probability of releasing significant amount･of

radioactivity out of the co"tainment buildiiig. All existing nine units are

::d,:ii:, i:i,gge,:OIi?,g'ig,, l:Slii,d::i,,:g:1't,:::m,:. :t;p:i:gg,:x,?ssess possibie

                                                                      '                                                                     '                                                                         '                                                               '

     Looking down the future, we are near completion of the 10-year nuclear

R8d) planning for the 1992-2001 time frame. One of the major program in this

plaB incllldes tl)e advanced PWR program which addresses the passive safety

issue. By the end of 1994, series of in-depth feasibility studies will be

conducted to determine the nation's choice between evolutionary advanced PWR's

and more revolutionary passive reactors in compliance with the US EPRI's ALVJR

requirements, Perhaps a con}bination of an evolutionary advanced PWR with some

passive design features could be possible. I will be very anxious to see the

outcome by the eRd of 1994, Let me complete my talk in a positive note.

Korea has comea longway in construction, operation and supporting R8d)

activities to acquire very safe and economic "uc!ear power. Korea plans to

join the OECD/NEA in the near future, and safety research area will be of our

principal interest. Ollr dependence oR nuclear power ca" only be sustained

with continued safety enhancements in design, construction and operation bf

nuclear stations supported by strong indigeneous R8d) capabilites.

                                       Thankyou. ･
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               Japan Atomic rndustrial Forum Inc
            25thAnnualConference8-10April1992 ,

      Session 2: "What is Safety: Towards a Unified View"

       Edward James Varney
       Deputy Chief Inspector
       Her Majesty's Nuclear Installations Inspectorate
       United Kingdom

Speaking Notes

intr6ductory Remarks

In this opening statement I would like to comment on three
particular topics from my perspective as a regulator of nuclear
installations in the United Kingdom.

     1) PhilosophyforSecuringSaf,etyofNuclearPower
     2) XnternationalBasicSafetyStandards
     3) ResponsetoSevereAccidents

"wtlat is Safetyi,

In trying to see what the public might consider the word "Safety"

to imply I looked it up in my dictionary: one definition of

"safety" is given as: i'Freedom from danger or riskstt T then felt
I would need to see what "Risk" is defined as and I found it to

be: i'bad consequences" gLt 'tchance of bad consequences".

Taking these two definitions together it seems to me that a member

of the public would be entitled to expect that "safety" means that

there is no chance or probability of a bad consequence. Well I am

sure that we are all aware that no industrial undertaking is "risk
free" in the sense that there wili always be a chance of a ttbad

consequence't. To those of us who work in or with the nuclear

industry the words "safe" and "safety" are usually interpreted as

meaning that the tirisk" or "chance of a bad consequence" must be
made as small as it can reasonably be' made. In fact UK law uses.
the phrase ttsafe so far as is reasonably practicable" in its

principal safety legislation, the Health and Safety at Work etc

Act 1974.
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Thus the UK law recognises that no industrial undertaking can be

made absolutely safe. For me, therefore, t'safety" is associated
with obtaining very high standards, and in licensing nuclear
installations in the UK the debate, as I am sure it is in aU

developed countries, is about how very high standards of safety

can be achieved.

For me the process of obtaining very high standards of safety

starts with "people" and ends with "people't. What r mean by that
is that every step in the process of providing safe nuclear power

is dominated by the need to have very high quality staff,

appropriately educated, trained and motivated to make that step as

safe as it can be made. '
          '            '            '
By this I mean that the licensee shouid design, construct,

comrnission, operate, maintain and eventually decommission his

plant and proce$ses within a framework of arrangements, criteria

and standards which are developed and implemented by well trained,

competent staff who have safety as their highest priority.

Central to this is the requirement that all operations which

affect safety should be carried out within the limitations imposed

by a safety qase. For its part the regulatory organisation should
encourage the licensee in his aims of achieving high standards and

inspect plant and processes and assess safety cases according to

its regulatory guidelines and principles designed to check that

high standards are being attained. Again, the regulatory staff
must be appropriately qualified, trained and dedicated to their

task.

How all this is achieved in practice is perhaps the subject of
another seminar which could address amongst other issues the

development of Safety Culture, Management of Safety and Safety
Goals. However, I do need to say a few words on the subject of
"Towards a Unified Viewt'.
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Towards A Unified View

I interpret this as meaning can an internationally acceptable set

of safety standards be achieved which could be the basis for

licensing nucleaT piant in various countries? It seems to me that
this is a difficult question because although the licensing

arrangements in the developed countries have many similarities

there are also some significant differences. For example, the
extent to which probabilistic safety assessment techniques are

used in the licensing process vary from country to country.

Furthermore, if these techniques were to be used and a unified

view obtained there would need to be agreement on what would be

acceptable levels of risk. I would imagine that the concept of
,iacceptablet' and 'tintolerable" levels of risk could well vary from

country tG country because of the differences in economic

conditions, socio-poiitical requirements and expectations.

In the UK the Health and Safety Executive published a discussion

document on this subject in 1988 entitled "The Tolerability of

Risk from Nuclear Power Stations". Comments,have now been
received from the industry, overseas sources, Government

Departments, academics, consultants and individuals, and the

implications of these comments are being considered.

                   '                                             '                '                                                     'However, having pointed to a difficulty, it seems to me that a way
forward may well develop on the basis of particular nucleay plants

being considered for licensing and found to be acceptable in

several countries.

A unified approach might develop out ofi the common features and

standards which were recognised in the designs and found to be

acceptable. For progress to be made on achieving a unified view

it seems eo me that the first step must be for the operators of

nuclearinstallationstogettogetheranddecidewhatthey .
consider to be necessary in the interests of safety. However, it

would then be necessary for the regulatQry authorities in the

countries concerned to consider the outcome o£ such discussions.
This would mean considering whether any proposals which arise can

be accepted in licensing in their countries without compromising
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the integrity of their countries' established procedures and

'requirements.

Response to Severe Accidents

        'I would like to conclude my observations with a -few comments on
how we in the UK deal with the possibility of a severe accident.

The Nrl, through the conditions attached to the nuclear site

licence, has always required site operators to have emergency
plans to deal with the potential of an uncontrolled release of
fission products. Detailed plans have therefore always existed to
deal with any event which could affect the public within an

ernergency planning zone of a few kilometres of every licensed

site. The irnplementation of these plans with participation of ali

agencies including the operator, local authorities and emergency

services such as fire, police and ambulance are regularly-

rehearsed, and at least once a year have to be demonstrated to the
satisfaction of the N:T.

'The structure of the emergency plan allows for an increase in

response for more severe accidents. However, the arrangements for
responding to the most severe accidents become less detailed as

the probability of the accident occurring decreases. This is
because a balance must be struck between ensuring that detailed
plans sufEiciently extensive to cope with a serious accident are
in place and the unjustified use of resources involved in planning

in detail for very improbable events.

The emergency plans are thus robust and fiexible. They are also
kept under continuous review.

The accident at Chernobyl in April l986 led to a major review of
UK emergency planning arrangement. Foilowing that review
improvements incorporated into current plans include the enhanced

consultation arrangements both locally and centrally, a nationwide

scheme for monitoring radiation, an enhanced programme of

exercises invoiving the centres for co-ordinating the off--site
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response and arrangements for a more rapid response from Central

Finally, severe accidents call for the deployment of major

resources in both people and materials. Current planning
adequately addresses the "people" issues. As a final thought 1
would ask about the material resources. I believe consideration
could be given to the provision of stocks of uaaterial$ and

equipment which could be useful in dealing with a severe accident.

Perhaps a study of the materials used in recovering from the
chernobyl accident might be useful in this respect.

E J Varney
25 March 1992
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NUCLEAR POWER IN BULGARrA AND THE PROSPECTS FOR
        FURURE DEVELOPMENT

Yanko Yanev
Committee on the Use of Atomic Energy for
Peaceful Purposes, Bulgaria

In the paper a review is made of the current energy
situation in Bulgaria and especially of the present sta-
tus of the nucleqr generatSng capacities.
An in depth analysis of the electricity production shows
that nuclear power plays a very irnportant role and cannot
simply be phased out by merely shutting down the reac-
tors. On the other hand the well recognized defficiencies
of WWER 440/230 reactors require a major interfetence de-
dicated to bring them to a reasonable level of sa£ety
which is acceptable for the nuclear industry and for the
public.Some preliminary results of the PRA of Kozloduy
1 to 4 are also presented and the results support the
assuption that upgrading of the reactors is feasible
both technically and economically.

U-5-1



NUCLEAR POWER IN-BULGARZA AND THE
PROSPECTS FOR FUTURE DEVELOPMENT

         Yanko Yanev, Bulgarian Atornic Energy
         Commission-

ENERGY SITUATrON

     After forty five years of centrally planned development of
the national economy presentiy Bulgaria has been placed in a
di£ficuit if not an insolubie energy supply problem. Historically
a very intensive energy deveiopment policy has been persued. For
many years the emphasis has been placed on deveZopment of heavy
industry while energy resources were imported at favorable prices
largely from the forrner Soviet Union. The main results
from this unrealistic energy strategy were:
     1.Higher share of industry in the GDP(48g in 1986) with a
larger consumption of energy compared to the other cornponents
such as services.
     2Higher share of energy intensive industries such as
production of organic and inorganic chernicals in total industrial
output.
     3.Low energy efficiency in technology used, compared to
analogous type in the west.
     All this results in a very energy intensive GNP whieh on
average is 20 to 25g higher than for a cornpatible maTket econorny
when national incomes are compared on a basis of purchasing power
parities and 35g or more higher when national incomes are
compared on the basis of conventional exchange rates.

ELECTRICAL POWER INDUSTRY

     EIectrical energy in Bulgaria cornes from a number of
different sources and is most widely used in industry and
households. The share of the different sources of electricity
generation in the last years are presented in Table 1, and it's
structure in the last quarterly of 1991 is shown in fig.1
     Consumption qf electxicity in Bulgaria, after declining
rnodestly in the beginning of l990 is presently going down but the
trend is somewhat deteriorating in the winter period due to
extensive use of electricity for househeating. rt is likely that
dropping of consumption rnay further continue in 1992 and 1993
withfurther decline Qf industrial output and with further
increase in the price. Nevertheless the experience in the winter
of 1990 and 1991 showed that the nuclear power plant reliably
supplies the country with the cheapest electrical power [1].
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TABLE 1. Electricity generation in Bulgaria (mil.kWh).
         ( National Electric Company )tc.

Year Nuclear Thermal Hydro Total

1980
1985
1989
1990

6.165
l3.131
14.565
14.665

20.326
21.577
22.722
21.863

3.713
2.236
2.691
1.851

30.204
36.944
39.978
38.379

     *..Produeers outside the NEC supply of the order of 10g of
the total electricity generation.

      It is obvious that if one takes the economie situation
Bulgaria happens to pass through, during the transition from a
centraliy planned to amarket economy, nuciear generation of
electrical power might becorne one of the reliable sources of the
country energy supply. This is somehow supported by the extremely
disastrous technical conditions of the conditions of the thermal
generating units, the constantly decreasing amounts of iocai coal
and the unreliable supplies from Russia and Ukraine.Last winter
energy production (fig.2) supports this assumption.

NUCLEAR POWER

     The only nuclear power plant in Bulgaria is situated at
Kozloduy, on the Danube river, some 220 km. north fTom the
capital Sofia , next to Romania. !t comprises 4x440 nv PWR
reactors designed in USSR and popular as model wwER 440! mod.230.
and2xlOOO MW PWR also Russian design - wwER-1000/mod.320 ,fig.3.
     Units 1 to 4 started commercial operation in 1974 175 and
1981/82 respectively. Each unit supplies two turbine/ generators
while condenser cooling is provided by water drawn from the
Danube river. The nuclear steam supply system consists of six
loops connected to the reactor pressure vessei, empioying large
horizontal steam generators , one reactor coolant pump per loop,
connecting pipes with a diarneter of 500 mm, and a pressuriser
with relief and safety valves. Each loop can be effectively
isolated from the pressure vessel by valves Zocated both on the
hot and the cold legs. Because of the difference in the tirne of
construction as well as some deveiepment of the design though in
principle being the same model Units 1 and 2 differ from 3 and 4
especiaZly in the redundancy and number of safety systems.
Principal dif£erences are listed in Table 2.
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TABLE 2. Design diffeTences
   Kozloduy NPP.

between Units 1,2 and 3,4 of the

Systerns 1and 2 3 and 4

ECCS

SPRAY
EFWS

sws

SSEPS

!&C

RPV

     2xlOOg,3 high pressure 3xlOOg high and low
     pumpsineachtrain, pressurepumps,7orn3
     onlyhighpressure tankwith30g/IH3B03
  longtermcooling highpressuresystem
sys. 2x loog 3x loog      2XIOOg,nophysical 3XIOOg,nophysical
      sepaTation,suction only separation, one additi-
      fTom the main feed water onal 600 m3storage

      tanks tank outside the tur-
                              bine hall.
      1sy$tem8pumpsfor 3trainswith2x100g
      bothunits.Innormal pumpsineachtrain
      operation2pumpsper perunit
      g2186gO:9･..r.e?"6.r.e.di.- 3xzoogperunit

      tors,spare diesel ge-
      neratoT per unit.

      IXIOOg battery per unit 3XIOOg per unit

      IXIOOg battery for
      both units.
      2xlOog ･                              3XIOOg,no physical se-
                              paration,ECR adjacent      no sepaTation,no
                              to main control roorn
                              No special protection.
      Unit 1 -annealed Unit 3- annealed
      Unit2-annealingin Unit4-annealing
      progress presently not
                              £oreseen

ECCS --
sws -
EFWS -
SSEPS--
I&C -

emergency core cooling system
service water system
ernergency feedwater systern
station service and emergency
instrumentation and control

power supply
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     When compared to PWR's of present western design the wwER-
440 design exhibits a nurnber of obvious deficiencies, very
carefully studied and discussed in a number of already available
papers and reports[2,3]. Basically these are the lack of
containment structures, the very smail design basis accident the
systems can cope with and sorne lack of redundancy in sorne of the
safety related equipment. A specific issue is the seismic
protection of the eperating units in Kozloduy. Most of these,
design deficiencies in the wwER's 230 area result of the
specific philosophy and attitude eowards nuclear safety of the
Russian designers, which were iater on corrected in the design of
the wwER-318 and the wwER 320.
     On £he other hand there are a number of unique positivesafety features already well known by the western experts which
to some extent, but not completely, compensate for some of the
design deficiencies[4]. Of special interest is the user friendly
behavior of the reactor in many transients and situations ,which
gives a lot of credit to the operators to act properly.
     Principle safety deficiencies of the wwER's mod.440 are
concentTated in their inabiiity to cope with large LOCAs, where
the lack of containment structures might possibly bTing to a
contamination of the enviromment. This was recognized in
Bulgaria, Czeqhoslovakia and the former Soviet Union in the late
80's and as of 1990 a special regime of gperation was introduced
comprising of 16 impoTtant measuTes in order to guarantee that an
accident of such size will not occur. Nevertheless the measures
(mainly organizational but also restriction of operational
regimes, necessity of investigations of primary circuit integrity
aswell as 100Z inservice inspection ete.) were considered
unsatisfactory and both unit 1 and unit 2 were stopped foT in
depth inspection and aZso upgrading o£ operational and design
safety in 199!.

     UPGRADrNG OF OPERATrNG PRACTICES

     Presentiy there is an extensive program of increasing the
quality of Qperation at the NPP Kezloduy which is partly
supported from the Commission of the European 6ommunity by an
emergency industrial program within the PHARE activities.
     The program covers HOUSEKEEPZNG action and TWINZNG
arrangements for the operators under the supervisidn of WANO.rn
the same time a large investigation program of the generic safety
deficiencies is in progress also carried out by WANO but plso
with the participation of vendor companies likeSiemetislEdF,Westinghouse,Belgatom etc. Ail these'programs ate
dedicated to solve the principle deficiencies of the operating
"xperience and management problems. The seismic upgrading of the
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plant has also been launched and this will aiso be done with the
assistance ot western coMpanies and consulting organizations.
     At the same time a regulatory assistance has been rendered
by a CONSORTZUM of regulatory and nuclear safety organizations
(IPSN,GRS,AVN,NII,AEATechnology) in order to facilitate the
introduction of a normai regulatory proce$s in the nuclear energy
field. It is recognized that a considerable amount of extrernely
important work has been and continues to be carried out at NPP
Kozloduy to improve safety cuiture, housekeeping procedUres and
traininge

     MAJOR BACKFITTZNG AND RECONSTRUCTION

     The studies which are in progress within the 6 month WANO
are supposed to create the background data for some majoT
reconstruction efforts wPich can bring the plant to a coirtparable
leveX of safety with reactors of the same age in the west. A top
level PRA has been al:eady performed which shows that if certain
additional systems are constructed the risk of a major accident
can be reduced to a levei which is cpmparable to that in the
west.These proposals include basically the following[5]:
     1. Diverse Emergency Supply System, segregated and protected
from the existing reactor essential systems and completely seif
contained and protected against external hazards.
     2. Installation of fast acting main steam isolation valves.
     3.Seismic qualification of existing Plant.Only those parts
ofthe existing plant utilized by the DESS require to be
qualified for seismicinput up to an agreedfree field peak
ground accelqration(potentially O.2g).
     4.Filtered Vented Confinernent. An additional fiZtered vented
conEinei"ent system sheuld be installed to cope with the pressure
rise post fault.
     In principle fig.4 and fig.5 give an idea ofi the gain in
reducihgthe risk froma major accident as aresuit of the
implementation of short term action and iong term backfitting
sReasures. Xf one may aTgue about the absolute numbers of the
shown probabilities still there exists a 100 times increase in
the safety of the existing plant.With the benefit from some pf
the positive features of this reaqtors such a solution of their
design deficiencies may permit their further opefation.

     1. Bulgaria-EneTgy Strategy Study,WB Rep.No 10143-
BUL,Decerrtber 1991.
     2. Ranking of safety issueS for wwER-440 model 230 nuclear
power plants, IAEA TECDOC 640, February 1992.
     3. Safety of Soviet wwER-Type Reactors, Finnish Center for
Radiation and Nuclear Safety,STUK, XAEA Information seminar,
Budapest Z991.
     4. BEQE Report 58-Ol-R-OOI , PRA of Kozloduy 1-4 and
proposals foT back fitting and upgrading.
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ELECTRICITY　GENERATION
　　　　　　　last　quaterly　of　1991

Thermal

　58％

　HydrO
　　6％

「mpOrt

　7％

Nuclear

　29％

ノNational　eleCtric　Companyノ
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TOTAL　RlSKS

FREqUENCY
1
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1 　　　2　　　　　　3

CONSEqUENCE　CA’「EGORY

4

■UNITS　1＆．2 團UN匿TS　3＆4



　　　TOTAL　RlSKS

WITH　LTM　AND　FVC
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　　　　　　　1

　　　　　　0．1

　　　　　0．01

1．000E－03

1．000E－04

1．000E－05

1．000E－06
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1．000E－08
1 　　　2　　　　　　3
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BASlC SAFETY IMPERATIVES
  of NPP operation

1. Control the reactor power in all possible
  situations.

2. Cool the fuel in all possible situations.

3. Confine the radioactive material within the
  appropriate barriers.



SAFETY OBJECTIVES
       AND STANDARDS

1. What should they cover? How the are applicable to old
   reactors?
   - long term safety goals;
   - medium term objectives for specific action plans;
   - formal standards and regulations ･- the means to
     achieve goals and objectives.

2. HOW TO IMPLEMENT THEM TO REACTORS BUILT TO
   OLD STANDARDS?
   1. Confirm .the original safety intentions are still met.
   -if not , backfitting,upgrading or reconstruction is
    ob1igatory.
   2. Identify future life Iimiting features.
   3. Review safety Ievel with respect to new criterea.
      Identify necessary and justified safety improvement
      measures.



INTERNATIONAL COOPERATION
    IN NUCLEAR SAFETY AT KOZLODUY
                            .

1. INCREASING OPERAITiONAL SAFETY.
    VVZ)tNO ASSISTANCE:
    - HOUSEKEEPING
    - TWINING the operators with western utility.
    - GENERAL ASSISTIANCE in MANAGEMENT
    - 3-years PROGRAMME for BACKFITTING and
     UPGRADING the OPERATION of the NPP.
    - INVESTIGAITING THE GENERIC DEFICIENCIES.

2. STRENGTHENING THE REGULAiTORY AUTHORITY.
 -- assistance in the creation of internationally
   accepted regulatory process.
 - technical support in reviewing the safety of
   backfitting and upgarding measures.

/CEC sponsored programme/



   NUCLEAR SAFETY
AND PUBLIC UNDERSTANDING

1. WHAIT SOCIETY REQUESTS IS:
-- protect individuals and environment
- create economical opportunities for cheap and clean
 energy production.
2. HOW NUCLEAR POWER MEETS THESE REQUIREMENTS?
  t- SAFETY CULTURE in NPP operation,
  - RELIABLE SAFETY STANDARDS.
  - JUSTIFIED SAFETY OBJECTIVES.
  - PROVEN PRACTICE.
  - CREDIBLE REGULAITORY ORGANIZAIT"10N!



PUBLIC OPINllON
      IN BULGARIA

1. Within the old system of centrally planned economy:
-beforeChernobilaccident-･positive ornone.
-after Chernobil accident - both positive and negative
2. At present people realize that:
･- Nuclear power has stabilizing effect in the
  transition to new political and economical sysytem.
-- Safety has to be upgraded and internationally
  accepte d.
- There also exists a strong economic justification
  for using nuclear power.
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　　　　　　　　　　　　　　　　　　　セッション3

原子力平和利用の促進と国際核不拡散体制の新しい考え方

　　　　　　　　　　　　　　　　〈パネル討論〉

　　　　ブラジル原子力委員会（CNEN）委員長

　　　　　　　　　　　　　　　J．カルバリョ

　　　　　　フランス原子力庁（CEA）国際局長

　　　　　　　　　　　　　H．ドラフオルテル

　　　　　国際原子力機関（IAEA）事務局次長

　　　　　　　　　　　　　　　　W．ダークス

前在ウィーン国際機関日本政府代表部特命全権大使

　　　　　　　　　　　　　　　遠　藤　哲　也

　　　　　米国兵器管理・軍縮庁核不拡散政策局長

　　　　　　　　　　　　　　　　B，ゴードン

　　　　　　　　　　　ロシア原子力省第一次官

　　　　　　　　　　　　　V．A．　シドレンコ

　　　　　　　　　　　　　　　　　　　ほ　か
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,FR)stNCE,S POSMON ON NON PROLrFERATION

Hubert de La Fortelle
Director for International Relations Division
Commissariat h l'Energie Atomique
France

     In announcing in June, 1991 that it had decided in principle to joi.n the NPT,

France intended to formaiize its comntitment to the non proliferation of nuclear.

weapons, That commitment had been made as early as 1968 at the Um'ted Nations
Tribune, when France declared that it i'.ntended to act, in the future, in the sa.me way as

tl)ose nations which would decide to join the Treaty.

     On.e year aft.eT deciding to appoint, .for the first time, an observer to the NPT

review con.ference in August, 19. 90, formai adbesion was judged to be desirable. To

opPose the proliferation of mass-destructiorr weapons, now em. erging as a clear thr.eat to

wdrld peace and security, r.equires a stremgthening of internati.onal cohesion. This was

                                'formally re$tated early this year by the Securiry Council.

     From the French standp. oint, cohesion should first prevail at the Europeau level.

Following Spain's adhesion in 1988, France remained the only European Community

member which had note joined the Treaty. By now, all twelve Comm.unity members wiil

have signed the- NPT, whicb is ¢ertaj-n to reinforce the Cornmunity's foreign nuclear
policy. As announ.ced by the French President in a January, 1992, statement in New

YorK the ratification process is now in the last stages ofcompletion.

     With China becoming a NPT s.ignatory, the five.permanent members of tbe
Security Council will also be parties to the Treaty. This win enhance their capaci.ty to

work toge･ther in discharging their statutory responsibilities as worldwide peace-keepers.

     With the same intent, France adopted in September, 1991, the principle or full

scope safeguards as a requirement for its nuclear exports. It is only fair that those

n.,ations which have renounced the nuclear military optio.q and given proof of this by

subiecting all their nuclear undertakings to .inter,national inspectien, should be the first

to benefit from. p. eacefu1 nuclear energy application,
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       This decision was implemented without delay on a national basis, und without

  waiting for the emergence of a consensus within the nuclear sllppliers' group. An

･ identical decision was ttnnounced at the same time by Great Britain, and later by

  Belgi'um. Al} members of the European ComJn'uniry have now adopted that principle.

     As regards France, the institution of fu11 inspection as early as late 1991 was

notified to India and Pakistaq which have not so far accepted the principle of such

inspections on their territories. France makes the acceptance, by those countries, of

inspectioR of all their nuclear activities a requirement for any commercial project.

     Last, it has been decided to ratify Additional Protocol No. 1 to the Tlatelolco

Treaty for making La.tin Ainerica a nuclear-fre･e zone, Tliis decision was made just

before the 25th anniversary of the Treaty, acknowledging its role as an effective

instntment in preventing nuclear proliferation.

     Tliis decision attests to France's wish to sllpport the full implementation of the

Treaty at a time when several Latin Ainerican nations have taken steps to ban mass-

destrt}ction weapons from their area

              '   , The institution of specific, mutual trt'tst provisions, designed to suit the

requirernents of each individual area, should be increasingly effective in restrai.ning, if

not in ending, the development of underground programs in ma$s-destruction weaponfy.

Such is the case in Latin America, in So'utheust Asia and in the Koreall peninsula. This

type of Tegional agreement, altho'ngh no substitute for inter;iational iiispection, is Dften a

prere･quis.ite for the re･storation of trust.

     As a major supplier, a nuclear pewer and a permanent member of the Securky

Council, France feeis it has a special responsibility to oppose proliferatieR, and intends

to fu11y diseharge that respon$ibility, This intent is attested by the decision to join the

NPT, the adoption of full inspection and the ratification of Prdtocol No 1 tq the

'fiatelolcoTreaty, ･, ･ /･

     Equal}y meaningful is the desire of France to help strengthen export control

polieies and the internRtional safeguards system, in constantky improved cooperation

with its main partners.
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     A. most jmportant factor in determining the French position has definitely been

the progress of pelitieal cooperation in the security area (Since t})e･ adoption of the

Single Act in December, 1985) and irt that of non-preliifer.ation within the European

COm.munity. A. s early as Nevember, 1984, the Community member states had' already

i"ade a joint statement on the role which they assigned to non-proliferation in the

implementation of their forei,gn policies. T. i)at document also formalized their collecti'.ve

adhesiontotheLondonGuidelines. ' ' - ･ --' ' ' ･-'･'- ･･

     It was however in 1988 that the 'IXvelve drafted a joint document covering the

ufiderlying principles of their nuclear pol.icy, and an. a.naiysis of the situation on a

rggional basjs. Since then, cooperation has made a great deal of progress, as atte$ted by

the Dublin Peclarati.on in 1990 ard by the joint proposal of practical steps to strengthen,,

jnternatioiial safegu4rds, presented at the IAEA General Conf9rence last September.

     Exp. erience has shown the existence of mamy problems with the safeguards sy$tem

as it was enforced. Tk}e credibilj,ty of the entire institu.tion rests on its ability to find

reme･dies. Formerly, the syste-m was bases entirely on trust. 'I here is now pr.oof that NPT

$ign. atories may com.m, it serious breaches of their obligations, and that moTe intrusive

inspections may be required. Such is the purpoSe of special inspections, one of the most

necessaryandurgentstepsamongtheproposalsputbeforethelAEA. ' ' ･'･

     Also in 1991, France accepted for the first time to panicipate in the revjsien of

the London Guidie.Ui.nes, together with the twemty-five nations which have agreed to

fQll ow the guidelines, te adjllst the texts to a situation which has changed much since

1976 due to technological as well as strategic developments.

     IZbe desire to curb the proliferation risk at a time of superpower rapprochernent

has led major suppliers to seek an improvme: t of export cont.rol systems to make them

n;or.e effective,

     Present efforts to sti.enghten, the various. non.proliferation systems are consistent

with the interests ef all nation.s, Nerther.n and Southern, Tl)eir purpose is not, as some

fear, to i.!.npose new restrictions Qn developing countries, or to hinder technological

exchanges.
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     The aim. of such effor.ts is, instead, to fill the need for seellrity of wl)ich we are all

aware after tl-ie dramatic reconeiliation of the super powers. Efforts･ spent to make the

world a safer place should not be jeopardize by regional instability and by a new arms ki

other area,

     Another goal is to create an environment which is safe enough for internatio,o,ai

nllcleftr trade alld technology transfers to flourish. What we have to stri,ve for is a

balanee between stricter non-proliferation controls, whi.ch. are necessary, and im.proved

cooperation wi'th those countries which honour their commj.tm..ents.

     The non-proliferation and disarmament issues are now beconiing more close!y

inter-related, This is refiected in the arms control and disarmament plan presented in

June, 1991. France has expressed satisfaction at the fact that both major nuclear powers

are begiming to ruovc towards mj.niinum deterrence. 'IIhe tim..e wi11 come' wheB the cuts

in the two mai'.n arsenals appear sutificient$ ; France will then honour its commitment,

made as early as 1983, to participate in the nuclear disarmament process,

     Anti.-proliferation actions, technology transfers, di.saxmament insp

as trust and transparency inea$llre･s are now mutually de･pendant.

ections, as well

*

* *
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    (:J!eAY(;.-t[l, 06eCIIeiaH,lth ]30:IMC)*1{OC,J'h t)ICCIIJIYU'I'MI[MM Jte"CTMYSOIIIMX A3C

14() Ja(}!l(:IP!lallMSI TIPOeJ<'1iJIOI"'O PeCYPCEa O(;NHOJSHOI"O C}60PY,ELO]3Ml･1vaSI IIPM 110(.N-

tJ,OSIH]"On OUel"1((,h. vaX (SC)t)c:)11rael･IOC'1-M, ltO(;'Jl(enOilt'a'1'()JJhllOM llOP'l'farlJ,eOM )SbJ-

]10.1]ll('))rJIM M(?.11)O:IPvaSl'ritafi !10 Sl(I):3b)[IIG)llMK) CS'C=.:30IICiCllOC`lt" M :10JlneP*UII"IO L,e

1-la :IPMOM)1(-iMOM YV)OJII･l().,

     Pfil:ilPt'i6tn'1'blTln()ME'"Sl llPC)T'PtHMMU PI)3H"･I,MSI HV,OM]iOA 91aePl"e,1iva'1(sc OPva-

(-.Il'l'MP(')]:St'in}]tj lltn ('rOR2ttS)rlva(-.) 1]l )'10Pl,IYIO OiieP(:;SIL}. CO]SPeMeHHblX a'T'OMBhlX

:･)IIC)PT'()(,"`),TJOICOB, :-HMG÷I:IE)IOMvaX ]l feJI(}J{'JiPO:i)HW,Pl'(-:,tJ'Mil(){')J{On C;･"C'I,C-)Me:e Y(;,TtO--

Sl)(,}]Il,IllM(" :{))IC"P]"06nOICM, J<OTOPblE,). IL(')Jl*1]hl C517}`I-1. Ilhllgre7ZOIIbl MU t:)K(LNI'rnYalialSM".

     C :Dl'Oth tl'OilJICM :dPeHvaSl :eJJC..M(:l}]'I'aMM, TIOInhllllC)JllJOI'O PMO!<a su1･!n'91C)tli(,:Sl

:･)H(:.SPJltOC5JJOr(va IirJ'OM}･SbrX C,1,laHIIMn TIeP).lbJX 1101COn(?r･l"ft, ]S llUtaMeHl;,1]10va M(?P(l

O'J'1'sC)qalC)1]lvae (i:OTsPOMwHHhlM JIP]d}I]1"rlaM 06e()TIC･}li(>]!"sil 6(-,,3ol'rRcHO()V,re.

     J< 'rEil"4,M 6uo}{uM o,rl･!oesl'rcrsl ue'1`hlpo "He.pl"o6noi(" o Bol,tsl!ahlMM pv･s･-

f,IT(,l,OPtdM" I(OPIIY()llOJiO ']'"I'IM M(l)ITI)･IOC)il'])K) 440 MBt!i Jl Y(,}'l'brPC:) :DII(-).PJ'06,VIO]{t,i

C) Z,PUCIe"TOTSblMva P()f･iJCdl'OPUMM Kf-1･lfaJ]bllOT'O T"nf,l M(')llll]OCThK) 1000 MIStr.

     A3(r II(-)P]IOI',O TIO]coJi(P.HvaSl I](,iXOJLS!,1iCS'l ]:S OC)C)C50M P(?.X"M(" PJ'{()JIJIY(al'M-

11Id]a, 1'IICJIIOql,itOrEl(･I.SM (1))1(Ol'Ol:Hb}A J3hlllYCI( O']"Ue'1'O]" JIO P(,1(aJJbllOMY (.NOCil'OStlL)MK)

60trl()l,iaCHO(?fl'M (': (lil]aJ]"t30M M lilbjJ;ala(-;,th PM:3P()111(･)1･l;l)3 l･11a ltaJihHenll)YIO :,)ICCII--

JJY},!i`i'1･Al,IM{O,,.IIP" B(･)･,1,IO:SMOMII(l)()rS'" OCS(p.()11(eil()Jl"Sl :IPII3NIAJSHeM(')T,O 11PMeMJJeM(')-

)i,o ypo]'lllsu C5(･}:soltacHocyr" Tf,altvae (IS)1(:)1{M I'S,"fillOl,lsblM o6pa:loM MOIiYU' ]･31)IBo--

pLM']'hesl vac:l f,)1<clJJJymTmll"va ]]e ovava14asl va(;'uopnEan"sl rlpo(.n.1{Tlloro peeyp(:a.

     Ypc)]:neJ･lh 6e3onacl･yo¢,fJ'va :Dl･lep]"()6Jlor{o]l 1･10)llO]'o -ol{oJ,Toll"g nOJswtc':}H

Y21ol:'sJ)(･).TIIIops'l'1'h ].s IloJnloA' M(:.,po peKoMel･vlal,z:aslM MA]"AtJ'3 va trp(:t6ol,ktA)atas'IM

O(Ltl･IO]Sl･ll,,IX I･IOPMt,l`}"vaBl{blX 71(:)ICYMeM'l･O13 I](1) (5(i,:30TSt:･:}¢110()'1'M, Bll(-neMlblX ),l

JtG;,fiCT}3vat" (J.- 1990 TiOJ4EA va OllP(l")4(-.nJIta},IEI]vaX (')JrOJtYJOI,UM(I? ).IG:･.,J]eBhle OPMC)I･1'i･"Pbl:

    - Betl)oslrrl･loc'i'ih '1isl*e,,.noA tii]stAp"" c pRen"t:ilV]'O]jvaOM thlc'rMlslsoA RoJlb)･-
  -E
]O llE'a OJIvaJl POal{TOP ll J"iOn;

    - 1'IOPCi)Sl'I'laO(LN'1'h JHhVXOIIt) PEi2X"OaK,J'M}i3J･IhlX 11PO)Z>P]CTOB va9-rlOA 9Eilll"il')10A

060,TJC)iJ](" P(-.)ta1('ItOPH 11P" PEa()11JltaBJJe]･IMU t)T('1'"Bl･IOva 3(I)Hhl PnfllC'IiOPa -- 1.0-?

HM (1)J;vaT･s p()u)c'I"op 13 ]'c)n.

     3. IIAnJ)ABJIll:llvaSl PA:311M'rMSI Afl)OMI･IOn "J･IJT:PI'IC'rM,l<"

       h--p-r-.p---Vta-d"bhh------"---hini----h---pp----P-P-N-----

     Yil"rJ'hl])US･] PeUJJhHC)e COe')tDSIHM(P. 91tOl{OM")(va ]ltJ,11(･e(;iO06Pf'a:ll･IO I3blJ,kO-･

JI"Tb 1:.l JKEajll.Jl(･IMM(:)M Pta:S13M'r'ra'va {･s'1,OMIIOA 3H(:)Pr,()dliMl{", P.V3t･a C)TeTIfa:
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L

     3'1,'AT] 1990-2000 rr. , Mom]･lo paccMM'rpvaHva'rr,, ](al{ " peJlor.)ulxvaoH･-

!･lbtA" , Hu lc()1'opoM Itonwt!･lu ;lp(1)ucy.oxLva'I'1> Mo;{ep!IM:3ullvasl pllepl"'oMol!IHoc)--

Ten <: IIOIIbltTiCIII)vaeM 6(":IOIIt)()llO(:Yl'M' ]e llC･):3}IEataM'1'eJITh!jblM PO{:t]'iOM MOtllllO().Trle

A9C :jfa'cue'Jt jltavala'ro]'o {':']ipo"'1'eJlheFrBa. IIM :g']'toM :or1'alle pa:3pf,atSt:-trhtBaKrr--

cs'I va c,]'poslu,'cSl ]"oJ!(')lv･]blc) :gllePl"'o6J](:)l(", 1･lo])c)1''O JIOJCOJ]().Hvasl;

     3TAII 2000-2010 r'1".,1{<-}'ropbJM JtoJllkeJ- y.tapu]<']'epM:3onau'bc" poorl'oM

NorJtllocv'(:"fi, J'JepelXolloM lc 6Jlo)<EiM AC }lol)h]x 11ol･coJ](".r･luA, ypoBeHh 6o:;lo-

11'lt"C,J･10(;･tl'M va 9KOHOM"ta(P(:!(MO j'IOI{}a3HtliE)JJ" 1(OlliOPt,)X 06C"()11eUEitl' Y(;'r-OAilH13oo

P}･l:ITI14'M'"C:., EzaTOMI･IOva rr)llePl'etJi"]"e )la ll(?P(:rl(")ICti'"111Y.

     11p" g'roM ocl]oBlaofi (:..erpu'1'e]･Mtle(':J(on :t)upaqeva sunngo'Itcsil petanl:)l{asl

AC)MOIIC`]'Pl.ftllMSI J]OtlM(l)za1･IOC;']'M JI)'l(:)nP(el･IM'Sl J:S PJ･l(i}P]'OTnl{Y e'l'Pt:l]･lb) llOBhlX'

C5(:,:･10)slACI･IhlX va :･)ICOI"OMvaia(:)Cl(vaX ::DllePl!OM(IY]iOU]IM)<C)!3 1･{N "JltePllOM '!'Olln"]rS(LJ.

     III ptaMl(UX BnJzHiln C.v:B;la}･!vasl AC llo]3oro Tjo)'{O))eHnsz Ha :i)'l'vax :-1,va･-

}IEix, 11 onsl:sva t.'o (':nomnBmefi(:su He6nln]'ol'spMsl'r'HoA t,)1<c)1-oMvauecl{oA o6cts,va--

130BK(:)th , lle06X07LvaME) ]{OHI,leUrSiPMXvaS:l CnJl I･If'i OJUIOM ( ]I071C)-1'tO)L"1･)OM )

ll;,:irlPla]･SJJC)llM",･O Mf)JC(;'MMt,UJi,h]･lhlM "CIIOJ,lb3011t,al･lvaeM "M(,.)IOII:e]iO(,:Sl ()il'Okl(･"C,r--

),S(:"1･Il･101'O :ICVI(?Jl({l, M(eWJ:I,Y)IVIPOJ41･IO]'iO OTIbltt'tLi H ]COO]'1(}1:)(Ti)K"".

     OOI･IO]SlablMll llPO(-.1{'1'aMva 1'IO :9i]iOMY J･M･AllPa]3JSC"]l"10 SI])JISHtKJ'I'(:751:

     - IJpoc,]('1' eHepro(5Jlo]"n CS(')J]bvllo" Mc)mHoo'1," BD3T)-1,OOO " npoolcrl'h}

･:e]･sel:)r,o6,ilo){o]s op("Jui()A Motm{oc'rva B]]3;)･--500-600 va BnlS31)-600 }ipoJ"im:3--

1-lilil("1･ll･lbl(･) JViS'l PG}IJIC?]･lvaSl :Sl:'AA-il, tPJt(;)ISTPOCHHf5H(;)l･l"Sl, KP:YllllblX POJ'"O!IO13 C:

im･Jlon(:)M 1"ononTffhlx 6JIOKoH JIauvaHtas:1 c 1998 roJlfa;

     - lipo(el(tl･ ACr'1'-500 ( oKol･yi"[l)lne coopylk(-}l･]les:l " ]ly()1{), llpenllU:311M-

gClllllblg JPIS{ PelfJDI･l"- ],301tPO(;,Ola 'Ji(･)IIJIO(:!･lta6MOHvaSl.

     JLo 2000 ronE'a noji*Nhl (5hrrb 'rfal(Nte cro(:)pymc,Tlhl r"oJloBHhle (5no){" Mra-

JJOA ()2LvajlMtll･IOfi MOIIUIO(,;tlM, lrPOUIIa3)ataU(?.1･]llble 71J]S'l :l･))1(:.,P]"'O060Cll()Uel""SS O'l'-

7,Zf,aJ]G.))･IHblX va rl'PYJU･IO)40(LNI'Yl'Il-lbJX P(,,]."C)1･]OI:S,

     OJu-o}IP(}Mel"S･lo JzoJImJlbl 11poJloJlml-7il:,(lrS･l Pra6o's'bl 1'lo pfngpra6o'I'Ke 11po--

(,i](1iM )((')Iil{YPCbllTlvlO()1'10CO()'j･!Ol'i() P(?al(,J,OPa-!laPUC50fliilMl(el 'J'OllJjM,])U 1-IU C5H30

p(･).al{rs,opt'i :'"ne ISI:l (coopy*ellvao. ('lr 2010 r.) c' lteJ]bro t3MMbncuHvag 'rors･-

J]M]3I･lo]'o Jzve]ol(･a (]isl(Jrlnl"ag cm"1'vaIIva(?. opymonl]o)'o riJiy'1io!･lvag) " ()MMoo(S(?(':-

ttCeq(-.I･IMSI all"OMI{OA :)HOPJ'OO'"1(" '1.()11JlvallOM llfA (;13ff.)PXIUJn'It(".JlhJ,IYK} 11(･.,PCI'1(?1(--

'J'-SY･
     13KJJH7't P('i(r:VPCL:Ol,l ]S Pa:･Illi)"il'lie ILF):Yl',MX !･ISillP[a]sJl(:,llnA SIzaePJ･!O" :･:))S("P-t

]hOil'"]{" ( J.l i4HC'1'HO(';'1'M jl Pla:313MT14() Pt:h',S)･I<･.iP)1･IY'l'HX'Pa(SO'1' JIO 1,1},ICOI(O`l'(';,M--
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ll("PU'S"YPI{hlM 1ita:301Bt,IM PGtaKTOPaM) nOJI)K(DM OCYV4(P.(r'1i])JIS･jil,h()Sl B ()OO,i-]S(P.eli(')7i-

]-sva']a c M:"Mc)la(.nHMoM o6tu()A e}'conoMvau()e]copt cMl'YauM".

     Ile(')Mo'rps'1 nm ::)'ro tloo6xo7tnMo nonnepmnn"e rloMc)]co13blx pa6o'v no
AC c }{raiJ(･.iC,tl,Jle.SS･lllO b'OJIG)G? 1]h}c-:OI<nM" 110KaRf:,lt'IX7)JJSIMM', 110 ･ (5e):IOrlnrr;"O(LN,1iva "

:)I((')j,jOMva!{O. JZnJlhl･leffITK).C;i P},a3]3MTM(i.) '1'EaKvaX taC(:JIC･}JIC)13UHvan ta PH:IPtia6C)Fl,()1{

)IC)J'SMtllO OT)P(i･.S),1(1-.SJ]S'l'JtbVSa 1"jOJ)YSI['i(SMblMM PO:jYJj),il't,:i'1'}IMM M Y)IYIilll(･.}HM()M :)itC)1･10･-

M"ilO(:!COB (:"1,YfftI.ZtaM JIJSS{ O(5e()I']("T"C,?)IvaSl ]l(IJ3MOsullO(Yl'va MX BI･S(eJIPOHMS'l :){')

npc.))Lc･.s)IHMJa 201O ]'olxra,

     P(･).SIJJ)-)1=IhSth 5}Cll,(BX B Pt'a)1iSM'J'MM 1'tP"1･l!IMI'1"lh)]1.1"O H()J'3blX 1･lnTIPta")10}l"th

Jlta HF"C`1'OS'llrlOth ()']'vaU"M PFa3]:i)va'1'1-Sl U'1'OMTIOA :Dll(PPI"eTMI'(n BOt3MQsuOI･l 'fTOJur),1{O

)'IYI"(A.M 06be2U-)IG)H"'su Y(:vaJ!vaA IS()rer'･O M]ePOI301'O S･IJL(-.)r)llC)J"O (,;iOO(SITIO`1･CrHH ]IP"

o6tJloM ]loJztztlsepva7,zolttaM T]opcrlel{tl'n13Hocz:`rM ']'t'm]cMx pt:-:lpt')6D'rol{. 11ocl{o)lbl{y

al･i'1iOMI)l,aSl "1･]OP)'e'1'MKfi O'1"UJ]tl,i 11P()21tM(:.)'J'(1)M MC･.)thJIYIItiPO)IU･l(')J'(,) 06111C.C`J'He]･l)10)･C)

]:IJIIaM}iill"sl, J)lo6o(･) 1･lo13(:)N 1･lallpuBJi(:.,1-leO ee Pa:lll,sM'J,M9 tl'Pe6yc)iii Me*xL:yl･iu--

POIXII(')]tO 11tl)M:!I]]tAl･!MSI.

     Cr Yi-O'l'OM :St'n13ePU,lellM'Sl 1･IHilt:ail'O]'O (r'i'POM'1'(:)J]b(:T]'3Sa, ]ill,]BO;IFI M3 :)T(()Il-

Jlylil'1ifaJivava y()'1'tapo]BJIj"x 6J:ol(oB ;'1(･I,p]lblx }lolcoJJoJ･1"ft " (')oopyme;l"'sl :saMc)t]lta--

K)I"11x ::)II(･x.p)ioC5JJoTcol'j Mova}]o oen")za'1,h o(iStllo.g YC:'j"ullo]'3Jl(e]-ll･loB Mollllsov`]'M

NrroMHblx :･)neK'rpoc'rt'aHl,zvaA !3 1)o(::evavaolcoA eeztc)plauva]d J,( 2000 r'ony lzo

                                             '   25 Mwr"]{2010ronyno43 m3'r, ･ '
     4.･TO]IJIva]'3Hl)IM TrMI<n ATOM]:10M PIIIi:])]"']1,:']'raI<va " !<OTI]31i,:])CMSI

              OI:)YikEptIJOI'O nJIY']rOHM" '
        -F-tsMh-b----ht---"-------------------T-.---M---"---.--ti----t-----""----
                                                         '     ]l(P.OCSXOJ,L"MO PeHJ]M,HOMa,Jih l'IP"1-Sl'!'YtO 1(OJIJI(･.illlX"") tBt'iMl(11Y'liOl'O '1'O;1-

JI14BIIOI'O 1,1"KJJ$'a '1'O e(:'1ih (,)6(A.ClleqM''1,h ]SO:3}3Pale B <:IaC).'1'(･.,MY ta'1iOMIIOit Dll{,,P･-

1･C3tl･Ml･{M 1',SC:Ol,O P(-)'i'(･DHePvaPOIISn]ll!O]t() MU Oe)'Ti)ti60TNIBtll(-)1'O SI),IeP]IO]'iO 'liOIVIMT:ln

YPtdHa M 11J!:Y'1'C)}MSI.

                                          '     JtJlsi (;)6(･}c)1(p.q(÷tlJ;asl :i)KoJJo)'M'Tle}clcM 6e:3o]IEi(:Hol"o 06'pt･aFllelMsl () ol'F)va-

(So'r}11M)1"M sl).Lc"PllhlM '}'ollJl'"BoM (OA,T> II(÷c)6xo)lvaMo :3alloplll"')'b cl'pon'l'eJlb･-

c']'Bo t'isM]soflfa no rlepepea6o'ri(e O"'Ji 1,< 2000-･2002 r'r, M J'lpoM:3Bonc'rBell-

IIO]'O ]{(i)M!IJI(･)YC(M,a J(JiH M:ll'O'1'Ol:SJIOIIMSS (':Met"taHIIO]'O YPEI}1･-IIJIYil'OI･)vaG?],301,O

t)'OllJ]nllE,i JIJrSl PeHi{'1'OPO!IS 1}:ii CShlC,ltl>blX l-eM't}'I,)OHFIY.' " ),ZJSSI ":3I"V"VOJIJ'A(I)1･!MS'!

CM(llllvaBj)O]'O YPt.)ll-TIJIY'1'OHMO.1SOI･O ,1iC)IIJItalilt" 21Jl" PeHl<TOPO13 TMIIU 13BDP, ]s

TOM ia"(;JIC" () "())10JJh:90]Ital-U(･}M OPY*(･.SAIIOI"O 11,liYTOH"Sl.

     rlpM pfi)Jl"oxMM"Nao(;IcoA }'lc"p(1･)ptli(,S,o'IiK(･) Ofl']' p(ielllfalo'j'(;sl rl'calc*e oc)liol-sl-Ihl(÷

:lfll"'AVM, (':J)Sl:IUI-1"hlO C rJr)06JiG:IMOn l`]ePePfii(iOTI{]4 " JiOl<MJIM3U)XvaM POJ4"Oi:al<-

'1'Ja},Sl･lbiX O'1'XOIIOIR BeeX YPOBH("fi t"1(,rva!'Sl{()er]]tta,

     71J19 tp'1`o"' J,10Jl" "())'loJ]h:lyto'rc:Sl f)crptl6o'rva]･lllble B oTlbnt}ao･--rjpoMb)llmol!-

}IOM " ]'iPOMbJISM6,il･INOM MUCIII'S!f)C5faX M(÷`1'OILbJ O,1'laeP*n()H"S'1 Mvall!{MX Pa)IMOM!(--

'J']llEII･]blY. O')'XOJIOI:l i'IY'1,(eM ('}C`]i(el{JiO):<bl)3al-IMrsu, C5M'I}YM"'POBflal･1]d9 va II(LbMCSI･IT"PO-

I31aN"Sl .
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     O')i'J)ep*zae!-l]-hr() PAO pmnva(;}xloMvauec"cva.y. :3EiBonon )I ACL', a v'fl'i]{･me Ofllr

pea)tr)･opo]s P]SMI<, rtepeplaeio'1'r(a lcol'Opor(') Ao 2010 ]"ollla Hpijf3HflHU :e]<o--

liTC)M"q(,･)C)K" 1･l<)J,ZC)JJ'OCO(,11C')Pl-:3J･1OA, )40J]M(!･lbl Hea11P[,':JBJ)Sl'i'1,C)Sl I3 Pe1"JeO1la,Vli;1･lbJe,

MO)'')eJlhj･l"]{Z llM ll().(al･IOe 3HXOPOI･IOi!Me "JIM llJIMT(iJlhrlOCn XPMHellM,e ( OSIi]'

1)]･SMJ{),

     Jlpo6Jlf:)MFil )"JepeipE,i6o,r]("' " :;lnxopoHelsM'sl pH)IMOU)c'i'nBl･Iblx oTxonO],l 1,s

HiroMJ]on )1{(:.,pro'rMKe eSy?4o-i,r pemnir'hes'l coBMec'rNo e 1'tespepBCio'rlcoA va :gfa-･

XOPOII<･)llM(･:.}M (9)lflllva''rOJSI)llblX OC5b(-)MO]'S O'IiXVJ401S 130(･)lll'l<,)IXI) ],(OMtlJIEd.il(C).a,

     JIOII(.)JJIIva'1ieJJbjlhlO }303MOikllOel,va MO*()']' J;ra'1'h PO:d])vaTMe 11PMI･IIXnllvaUnb-

llO 1･IOISbJM M(il'31'OJZOIS 06e:iHPee*MIIUII"Sl PHJtvaOtal{rJ'MIXHb)X O'iiX()140B () S'a(,rllOJJI)-i

                                                            ':'sOBUI･lraC)M ]i,"Y601C(.)1･O 4)PMI(1.1"OllvaPOBMIIIdst va gJtePIIOft 'I'Pta]･!(l:MY'l'aTr]lva.

         5. )'<OII]13]L'1)(:vaS] Ol)YXEM:101'O llJIYTOHvaS･I

         --------;-,p-t----h--"---------t--N-"tl------bhb-h"----------

     JL()"m)]hl (r/br'i'1,) pu:s!3eps･1:yilih} pu(5o'1'hl 11o thopM"polJa!1vaK) 1･leaM6c)J]e(:.i ,c:)q)--

ql(-KTMBIIOT,() ITPOI,Z(･.,(rCli IS(')1-JIO.il()1,llESI OPYN()AHOI'C) nJSYtl'Ol･1vaS･l },l 'Z'OIIJIva1,ll･lblfi

].x"](n fatroM]･lc)M ::)Hepl'(e'1'va'v{va. 3Tta llv)o6.11eMH ]lo C.'YtllC･.)(:'1']3ygl･IJ,TS･10'1"c:s･l

tleaC),l,hIO ]'JPO(5,VJ(,iMb) :)¢q)().K'J!MISSIOI'O 1ICI)B'1'('')r,)1lO]'tO M()J1OJI))3OISla!l],!S'l $1MCJPi･]O)'･O

,JiC} Tr J) U jl, l,} .

     nr;)MJ,tEal･IM- 11JIYtliOll"n LNBOAC'lirl, Ol'IP(),ne"Jl'SIK)tll"X H(P.1:SO:3MO*1･IC)CTb (,el'O

M()1'J(I)JihC)O],,]t:A,1･lvaS'l ]3 llO(:)jlJ9bJX laC').)IS'!X, O'!'Jl(I)(.)M'1ieJ]bl･IO Jt(.lrKO AO()rli"MMMO --

C:MOtl)C:.ilJMOM , )aallPMMC)P, C). )t-r(,,,PJ-e)'JiM:aG.SCIt"'M ]'I,)[!Y')'iOl･1"'eM; Utlil'IHCNIhl llO(:JJ(LiJLp-

leel'o 1" 1')oc,cva" , o6pm:lol'st)ntt}"(:)os:l ls tX)t/)pMe oilMm(sllllo)'o n"bK(rMn"" }lp"

p(:')J'(:?neplal'z"" oTpu6o'rmraln(i.)ro '1'ol]Jl"Jsu A3(I:, co¢`rtiJ{IJ)sllo'r olcono 30 t]'o}l",
fa (･)va()INOJ.UIC･ISI l-11,)Pa60,IHI<a OIC(,)JIO 2 '1,Oi･ll･l.

     I']O]lt]'OPI]O(:., M(;･!IPJJh:,iOI3f)B"e t,IJiY')iOl･SnSl,;lePellJOJIVICM,]'iO 13 KU'i"(,).]'OPMK)

"IIIblco)(oq)ol･iolsol'o",g}leprieu'-Mqecl{ol''('),1,zeJloco(')C5pa:jl･lo 1･s peldl{'1'opmx ila

 1leB'i'poi･si,ax,

     l5blC'.L'1iPbl(). P(i)['kl,('J,'OPbl ilO:3JIOJJS'SEOIi Bb}MMT'U`i'tb ii(1) 'I'C))lhKO T]JJY'J'OT･IIdA 11P!IS)(･-

,1'"q(,i(L)ICva Jlntj)OI'O ()OCfS-taBU, llO M nPY:'i"(･;, '1'51*eJlble :9JI("Mel-Thl, llvar<OllJl()ll-

l･lble 13 P(L):IYJJ'k,'1'f,l'J'O Pt])(50'1'hr F}(LiMK,1"OPOJ3 13 YPI)N･-IIJIY'1'OllMeBOM 1,Zva]{Jl'G. OJVd'tj

(:(,}p"thllbjth p(÷}ial<'rop li]I-800 nmno-Ypl:-Jlh(')i{o" A)(; pl"ic:in"'ral･1 nta Monon}):',go--

PUIJM(, 2,3 T IIJ!Y'1i(')IIH'Sl 2ZJISI r･lrai-}:zaJJh}{On :SHJ''PY::Sl(M va 1,6 'I- J-J]st eXeT'07't-

BOa 1"LOJLtlva'J'ICva. OJIIHf,iJ{O, U (,:liSSI(I" C7 OliJIOXOI･IHblM X,tO 20QO !'. !11vaPOI{vaM

PIta:Sl･IM'1'I{CeM S'l71<･).PII(i)" :[･"Y]UP]'eii'MKva C Pefl!<'J'OV)EPMTe IrU 6brC'l"Pb)X 1{{･.,fi7POI･IHY.,

(;.ctjeP)1,d M(':llOJIh:IO]Bfai･lvaSl YPallh-11J!Y'1iOHM(",]301'O rl'OnJIM]IStla IS 6blC'l'PblX Peal'{`1iO-

ptax ol"T)s:iJ･lva'ilM]'lta(･:,']'csl c::e]'oJ:uls; 'rioJ;}-)xo pc)ul{'ropaMM ISI!-350 M ]SH-600.

3TM P(?nKT'OPhr ()llO(;OCil･lbl IIOTnHrVC}'IJ]bJIO 110'1･P(S,6JISI'j･b, ]10 rlPt･1÷Jl]RaPU'ZNCPJIb･･

l･lhlM O)ZC})･)}CtaM, ]]O O,G '1' 11JSY'liO)1"'Sl eMe]'OJ.LH(') ( ]10Jll!East :3tal'PY:3I(a Ul<il'MB-i

noA ::ioJ･ibl JiSjl-･350 va 50% --ivta- -- ISI'I-6QO). 9'rM o]leHi(li ncxo7izsitr "f{i yc-

,)J(,1)],]"th coxpuH(-)]IMSI o'JtPl:l6o'l'Edlll･]b}x 1{oH(:.svjsr:)yKlx]oA `1`),s::))loJ) M ']rBC7, vi coo"1'･-
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Bel'c'rBMsc coBPeMes-"･lhtM 'sipe6oBHIs"'sm 6eL3o"ac-oc:il`H ( o6ecrreq(:m"e Ile--

110J:OXMtl"(?)lhlt!O:'O HRIiPMOBOI',C) 11Y(;'I･O,ltHOI`O :D4}ct)e]'(rlU PeaKrJ'vaBHOCI.va).

     HuJmu"o B CIIr' !i "zccTmym'jiollliva 1,6 peux'ropoB BBSP--1000 o6'yc,-
JJOZI)]"ISUe'1i Crel'OnHg ()YUI(l()TBeHl"O 60JIbtllMe 1101'eH].lvaanh!lbre B03MOzzHOC7NM

IIOU'Pe6JIellMSI I'IJIY'i'OllMg TellJIOJ)hJMva r)eHKTOPeMva B OPeBHeJ･IvaM' e 6blCrS,Pbl-

M". ilPva 3al'"PY3ICG) OaHOn' tl'PeTva el'('1'ta'BHOA CIOIIb) (;.MetlJal'IHhlM 1iO]lnva1)OM,

JioJco13oe Jilo'i'pe(5Jjenvae nn'y'roHvag llJjsl onlyos'o pea]{iropu c-oc'raBva'r ol(oJio

O,35 'r, m')ta 7 rr nns:I Beex peHl<TopoB s'ror'o 'rM"a,
     llali(OllJi(`.)1･l Ol-IP(-)2teJJe)･IS･lblA OIIhlT t:)i(Cll(ePvaMOII'1"MJ]'h}IO]'LO vaC)n'Onb30Bvall"9

nny'!'ollvasl opy*(?rk;Ioro eocrl'aBva ]l peu!s'ropttx. ]3 peaz<'rope ]5H--350 ripoul-･

JrM va(:11}:,ITUIItaSl 1" "()CJI()IZOTSE･)r"],ISI { C) Xva'MUileel'<C)th jlePePU60,1'J(Ofi') "3J,O-

')'ro13JJeHllblo Hra ]10 "MHsll(" ]O onbri'1"blx ']:BC ( 350 1(l' ol<cMnlloro Tonnva-･-

Ba) c: I'my']voJ-vaoM opyHciAHoro 1{avaee'rBa.

     3HaiaMToJlbMblk nvayqnblA :ianen MMoe'r lcoMrlJlelco pa6o'r, eBsuUuHHblA

C llOJiYUOI]HOM YPtall-llJIY'J'Ol･i"eBC)IiO '1'Ol'IJInJIN. Ol{ 13KJIMIIel()'1' PSIll t-)J)bTeP-

r･lt'iliM)311blX V'eXMOJIOISMva , ta'J'O ZI03BOJXvaJIO HblAl'va llCa Ollhl'l'llO.-)IPOMblMJiellMblta

yPO],}Gel･lb J;Jlsu lae]<Ol'iOPI,)X "3 lltaX. IJa O)lbr']'HO-Ilr,)OMbltl])Je}l}･lh)X YC;1ia)10]'s)<eX

1`10 " Mtas･n(" T{ J,ltac,roslllloMy lspoMeHva o6pu60'rn!･lo c:BbttlJ(･?･ 400 1{1" c:M(,)Ullli1･l--

llOJ'(,) ･liOllJavaXIM M va'C31''C)'S',OMJJeNO 60Jl'ee 2QOO 'l'll:)JIOII" 7VIS'1 PO[,il<'l.VPI･lhlX MC-4

nhrran"fi B BJI-350 ]a 5Il･-600, IIM oztven "3 vacr]brrul･nlbvx llFi cerolv-sl 'rBg--

JIO]:S YKEi:Rt･li!1}IOI"O YJPOM(;iXOorA<;)l:MS･1 ]･l(･) r'IO't'(･i,T)SIJJ J'ePMWI'vai"HOCFZiM ]'IP" Jllb!]"O･-

ptli];"va Jxo 10% 'l`sl*oJlblM n'1'oMoB, ']'eTIJIollu]lpslsuellHocTM 490 BT!cM va 'r(,?M--

)'J(:-)patJ'yp(? o6oJJoil]ma 71o 690 (:. Co:s14nll r'Jpocs),C'1' ::]a]:loiLu.(1{(:)M)"IJIe]{(; 300

]'10 " Mf"isiK"), va c 1984 r. niauva`yo (r.,ro ctl}poM'venheerBo. 1`]epnasi oia(-}--

P(-.}Jlb ::,)'1''Ol'O 11POM[3HOJI(r.'rNSM PHCC(l"'l'th]IM Y･lfi OC)' PM(SOtl'S){Y 5･-6 ,ri 11J)YTOHveS'I

(.alk()T'OIUIO. (,)llN-1{(), IS O13S;:lza e 1{(1)PPel('r"P(,)I･SN<(1)ft IIPO]''PUMMbl PF):'Sll)M'j'M51

:l)!･leP]iE･.,'l,"'1{M (i.. (ShlOtliPbJMva POUJ{'l'C)T,)HMva ()`]'POM']'(,)Jlk,(,:'l,1,10 'IS(I)]IJi"]31･IC)1'O j'COMI!--

Jl('))<eta I'IPel(;)Eatll()1{O llta (:Tlll:t"M :'IP"M(PPIIO 50% --1･10k I''()'ItOISI･IOe'l,M.

     ])aCSo'1'bt no :llse;Le}lve}o ),3 eepM'Mnble petal<'J'opbl B]3Bl-)-JOOO 'ron,nMNslio]'o

llMl<JIH llta O()T-IO])O OPY*eva!!Ol'() )lnYtl'OHMSI llaXOILS'1']'(:Sl JICa HtailaJlhllOva C;'l'a--'

ll" va .

     JLJ]Sl (')('Se(lrlSGMeJ･!vall jlC)(i:flTU,J,OlallO MH'J,(MC･"Bl-l(I)1'O TIOiS)IELJqell"Sl OPYwtOrt-

IIOIiO 11JSYtl'Ol･IMS'l B O]lePIN(-.,Jin!{Y iJ･P(･>6,Ye'l'eSl C)'I'P(')M'1''OJIb(:'I'BO JSOBbtX 1'IPOMh)LU--

Jl(,))]JlblY. Y:9JIOB,

     )IJ!S] JiM](13MJ,IH)Xta" s!Jtep)I},)x 6(1)(il:-apgploB HtD(l)6xo)'4MMo cTpoM'I'<-.))]hcTllo

XPfiB]tiJJvalll .

     IS't:tc)'1ipo" PeEaJlva:lallvata l'lpc)6,1'Jc)Mbt lcol{Ts("p(;",M opYM(Al･1()l'o 1'IJI'Y`t'ollvasl

6yA()1' (.'.noco6()'rl･3onfdl'b i,lp"BneuonMe :1-py6o*)･Ibrx MHr3ec'rva14vaA. 3",('" taH-

ll(:)Ctt-Ml,XMM JIeJt(L)eO06Pti･a:Bllbl ISPf?*21C･l llcL.(LiTiC) MS {l)OPMO ]'10C']'fM･30I( O('SOPY210).lla･-

1)vaS'I J.VSSI HtaM(L,Ula(-liMhlX 11PO"BleOJ,IC'l'B.

     1'll')" 13htCl･S06(,)su,11C}ll"M B BOQIHHC)M ('}C)I('1iOPe :31･IE'iTl]6'J'(L,JtbllblX 1'{OJJ,vallO(;'1'}3

11)i'Y'J'Ol･IMS't n J3hK;OJ{O 06('l)1'la)lleHHOI,O YPtaHa tl･)J{rl,'YeJlbHblM" e'1'al･!O13Slliest JUSa
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13011POC[}: KEiJ{ OPr'tal･IM(sOljla'lih IC(i)Il'1'POJfb :S'" 11ePe7ZtAva().n 9rl'nX Mtliil''eS,)vaUJIOB

va3 ]30(:ts.!･l]IOJ'O ),,l Mva,PHb!va ¢(･Lhl{'J'C')P B C:MMvaX SInePIYhlX JLeP"CMISMM H'.C:MOT'Yl' J'in

( ]3 1(1ilKOk CI}(1)PM(:.,) 9TM MEa,ltePvatfiJlbl llCePelZfl]"fa'l'bCrSl ),P]Sl MCIIOJJh:IOBarlvasu B

MMpHhly. ;,zc･.iJjsjx ]s cTpnllhJ, 1･]e (>CSJII:iJ,l-nljlva(, sv,tc)pllbjM opym"(?M.

      TI'ro 1(},acvaetrc)sa rlep!sol'･o ]s(:)r'lpoca,xs cq)(epy Mvapr{oA gneplloA ,tlesl--

'J'(l),"bl]OC']'" H(:')JJh:ISI 11(･)PeJU:･AHFa']ih Mt)'1'C.)P"EiJi, ]'IOJIYiael･Il･l};,rva Jl(.,1'10¢PenC'.,'JiH(eHHo

llOC:)JO )l()MOIIili$a-M nJlePIN)}X 60(i)!-O,U(:))'jOl(,llO )]va111h MFa']i(･).P"l),n I3 opOPM(), 11e--

1']O:3HOJ]SillOIIIC)" 210CTI'h'JiOilH() JJe]SrCC') vaC;110Jlh:SCI)nH`1'b e]"O NSIIO13b llJIS]! va31'O'l'Ol]-

Jie,l･IMs] opyxvasu. 1< ']'oMy He M 1{ol･l']'ponb MAI"A']'3 Mo*()`i' JAnUlb lgaiavaIIva'rhc;)Fl

]IEa Ol'MJtleM, J{O)'AU Ma'T'Ot:)M't:iJ) YMe He 1'IPU([)TIO(1:(1)(5JjCY)I XVJSI nCM'10JIh:-OBal･IMSI

B OPYM"va,
      B OT)gOtTIO)9va" B'l.Or)(1)!"O X30ZjPOCt) 1･IEallO nOJIbl,JitaTbC" ISblPU60,ITFa.l-h ll)e-

1{OM()HllH!U4･va, IS ]{l]KOM BMJZC, 1'IPe,za110U`i'va'1'().Jlhl-eO JI(i;iP02'tl,A`)'b 11 H(eSl71ePHbl(,)

cn.,rr,)-Hltn s')'1`" M?a'repMiaJ]h}, ]Ju"6o)iee 6e-or]f:ieHblM c) ']'Oill{M, 3peHMs'] pelkM'Mfa

lsepa(Irljpo¢'1'pa}IeHvasl gnopHol'o opylhvasl C5bJJ,To (1'Sbl 11epe)Benen"e nvrvax Mal'e･-･

P;df-)]j(i))1} 13 epOPMY, "1'PYJU)O MC)'10Jib':3Y("MYK) J,LJISI C('):`t)nU)IMSi SlnePllblX IRBPb)lls-

llhlx ycl'pova(;k's'll. ]･IE'illp"Mop, ]sbl(L)ol{o oC5ol'MMC)IlllblA YPal･1, }3o:BMouxHo, cJl(,"-

)LY(::,'J' ]:] O()llOllH(I)M TIOP(;SnU]BU'1'b J]MTIih 13 Q)OPMCt YMC? va:3]'O'J'Ol3JIC).HHOI"O P(-t'll(-

tr,OP]l(')1iO VItOIIJIMIist,a, TIPOJ!LllOll,1'litl,(eJihllO 060r'alll(;h)l"Sl ]l(. )3bflllE) 20-30% TIO

ypt"lly-235, t,A lviy']'olaMva - ]'il )],ttaJ4e crMec:M oT{lae,no]:1 YPt')11t'1 ta nJiy'rollvas!.

      6, Ml;:*JLY]･IAPO)lllO]1,: CO'l'1')YMIvarl]r.CTBO M YXaA(:(]'ME 13 MMPOBOM

         ]:')hlllKE HJIIil)1･]Ova tl'EX!IOnOT'M,M " ffnl:PIIb)X MAtJ'],1.PMAJJOB

         -p-"---tl---t-ti-----d---d-"-----ppp------v--h---"----"--------------pv-v--V-p---

     ']'(･eXl･Ivara(･)C:l<E')Sl CJ]OMHO()Th, (:Ti(÷].X"q)"tl(･)C)(t:iS[1 Sl14ePl･IHSI (l)111)CllOC']"b "

()'oJJhlllusl p("()ypco(')M)coeTb s17tep!Io" i･)]lopT'o'l'Ml(" va s:lll()pHoA T()x]･lc)"or'""

TT,)e6yK)'!' 'rcvic)jj(l)n Me"olyl"lapoJIHon I{(i)oTlop(il].zvaM ]l ]s:3taMMIIoA ]lolKnepm;{ve n

Pa:IH"'l'vaM HflJ,ZvaOlaaJlbHbSX ]ll)Ol'iPHMM. nPt)!(ri'Mll(:.i(:Kn lle P(P.l,IJihHC) YC"C)LTIIIO(L,

;')M:3T,l;d'Ji1-(]) M't,1OJIval')OBMH1･･1blX 1Ifil'lPt:'}]LIJIe]ltan, 1-lC[, va()]1OJ]h:1YK)lllMX M"POI]OA (Bll･a･-

ltG)n " MO"(n)})liMP07USblA 110'JiC)10I,ZvalaJl a'A'･OMI-10fi 'IA("Xl･IMI{M. MO*21YllfaPOllllblth, X}a-

PtIJ(iS'('L-P E.l'1'OMi･IOA HII(".PI'(･)'J'MJ{va ]IP"O(SPOTt)O'l' IIIa 1･J()]SOM nTaTlff) ee r)th:)ISva'ii"S･S

J);)valill"11vaIaJlbllC)e r"IJMi{OII"O, '1'PeCSYSI M(?M74YllaPOJUIOI'iO llP":)Iltal･lvaSl rlPeXIZe

J3()(}1',O (5C,b:-)Or'IM(;H()(LkJj'M Pf):'3ISM,l'vaSl ){Olll{P(l.,,l'HOM ( M II O(1:C)6el･IJYOel'va )IOISOil)

SIJIePIIOA 'l'eXllO)JC)J'MM;

     Pf:)::lxs"'tnee u'I'oMl･loA p!{(e:)]"e'T'Hl{" ]:s ])occnAcKok thonepelxMu no"*1;O

o6(}(r)1()il"lzib Be ToJlhKo coxpfll,ac･)IIMe "M(:.)Bl]1(i)]'o()s'l, 1-o M pacmvapol,s"o Mc,su･-

J',OC:Y71HP(r'Ji]30Yll･]O]'(i) ( H IIPOJteJIMX (r!lr') H Me*llYllUP()J41{Ol'O 1)brHKa, ]30Cti-

MOHII(')(L･']'}. Ptii:3)l",T"" MM(P.e'1'CSI. 111')U!lsu"' P5･J)Z 1'jP"lll,L"11MMJthJIIblX I:)eE!IC)H"n (I)
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()OOPY*())ltaM ta7'OMIiblX :O]-1(･)PT'Ova(:tJ,OUHli1(()!B 13 1{a"fiiXC,'I'MI-l(le. B Pa:3Jlvalallova

Cl,U2tM" 110)1]'Otl'<[)BKM' )IMMOJtSl'I'(:Sl M(,?*2'Z:YHiar)O),CHble CO]tJ]t:illSeHIES'l rlO ()OC)PY*(･.,-

1･IMH) )ltl 'CSM:le OTeia{?Ol)ISeHHOM 'li(P.Xl-IOJIOI'M" i.a'1'OMHblX CTFIIILI"A JI "H7Z"ta,

vaplaJl(:", 1(M's'tao, Ova1･vl'n)･snM". B41dle]cll""BI･]a" poMJJ":Bal,tMs'l ::)u've'x J'}pOeK'i'ol3

:ipe(,')' yetJ' puJ,p4'o]･lanbjzoa MemuY)aezapoxVaoA l<oonePHnvaI6 Pa:lpfl)6ov"gnl(on ta
"oc,]iu)'!tnMlto)3 (:)('5op:)rl!oBta1-]nsl.

                                     '     Y('r}leMH(')(･., CYtllOel'IIOIS[al･l"'E,) va PM:3r･lliTn(=i OT{?.iaCA.C)'1i13elil)iOlt aTOMIIOA

:-Js(L}p]'(1}'I'"1(va ii'pe6yo'l" paclllvapoll"sl yilvaoTnsl ])o(;(L'Kth'c!(ok toQ)ne)pa:ltaM "t.i

Pht)･i){C') S))'lk).1)1･lb)X MI')'lk)PM,aJ)Oll. 3･1iO YIataO,t,Me C;,']iEa6MJIva':l]dPYetli ,liOllJ;va))oo6Ci(,>-

11ela"!･lalOtltYK] O'i'Pae)lh, YJIYilMa(el} 3KOHOMMt-ll(l)Cil'h SIJt(I!PllOI'･O '1'OrlJl"13!IO]'O

11MKJItU ;l ia(･,.l[)C÷tl ]:![iJIEOr]Hl･!b}(･) IT()(:TYII"G.)llvaSl Cll(')(')O()(':'l']3Y()1i Me*ZtYHfaPOJUIOA

"}･Il'o]-'pt'iuMM B llraJlb)-eAllleM 11)u3)s"'rvata sv,u･1.pl･loth ::))]c･.np]"e'rth)(M.

       7, YK]',]ltlllJill!ll･IMI;1 CMC:ili];Mbl 1"AT)A)･]'1iMM

          -l-dh-----p-p--------v----"-d-------t-pv---b-----vl

     B 1995 ]'o)4y "c:lloJu]s'te'resu 25 Jae'i' neRcr'r]'sM$i Jto]"o]xopu o )ieptacu--

po(')'l'pEill())l"MM sl)4-pllo]"o opyMus'1. II)o()cMsj, 11poJloJlmf"nllptas'l yilue'1']ee ]ls )lor'o-

xlope :jEA (5bllsmMB CCC:I), BM7i"r ls HeM olmn My ]''J)t"],)llblx :,)neMeltl'ro;3 poM"--･

Mva Jlc"pm()･11po()u'pHl･)oHM'sl s'{)lep]lol'o opy*vas'1, 3"}opel<1'"Ns}loc."!ib :a'l'ol-o pem"Mm

M 1･)t'i(:'rOS31rl"th 11reP",07,Z IZOJI*llFl Ol'1vaPH'1'bCSI llva Y){l)(･).TIJI())]vae} CMe')'eMhl )'vaPal･!--

'l'vaA MAI'A:T'3,y(.'veJlol-M(e J(os"'rpoJlsl :3e AJIte.nplablM [:IK(:rnor)o'oM M 3U o6pf,alJleHva---

eM (': svLcep"hsMM "atn'1'ep"t:,iJluMu, IsblcBo(iSo*)gaeMbsM" ]- rsoe-Hon cq)epe ]) xo---

J,t(-) sl)Ic)p]･](')]"o pl,a:3opyx(･).1･IMsl.

     0611upY)Kc?IjMe B 1,991 J"on:v 'i'anl･)ova, J･ie 1'ioc'rtarsJ]on}aoR l"L')n J{olltli-
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我が国における核燃料サイクル政策について

科学技術庁原子力局長　石田　寛人

1．はじめに

　我が国は、1950年掛半ばに原子力の開発利用に着手し、現在、原子力は、我が

国の全発電電力量（ρ8割近くを賄う基軸エネルギーの一つとして、我が国のエネ

ルギー供給上重要な役割を果たすに至っている。

　我が国の原子力政策においては、その開発利用に着手した段階から、使用済核

燃料を再処理し、回収されたプルトニウム及びウランをリサイクルし、核燃料と

して利用することを目指す核燃料サイクル政策を一貫して堅持してきた。こ．うし

た政策は、原子力開発利用の基本的な推進方策を明らかにするため策定され、逐

次改定されている原子力開発利用長期計画（現行の計画：昭和62年度6月）に示

されているが、その具体的方策のあり方については原子力委員会核燃料リサイク

ル専門部会の報告（平成3年8月）にとりまとめられている。

2．核燃料サイクル政策の基本的考え方

　我が国の核燃料サイクル政策の基本的考え方は、次のとおりである。

①資源と環境を大切にし、リサイクル社会の形成に貢献する。

　核燃料のリサイクルとは、リサイクルしなければ、すべてが廃棄物となってし

まう使用済燃料の中から、有用なものを資源として再利用するとい’うことであり、

資源の保護に貢献するとともに環境への影響を低減することを可能とする。この

ような資源の節約と再利用の努力は、我が国のような技術の力をもってエネルギ

ー確保に努め大きなエネルギー需要に対応しようとしている国が率先して取り組

むべき重要な課題である。
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②原子力を長期的に経済的かつ安定なエネルギー源とする。

　エネルギー資源の殆どを輸入に頼っている我が国において、原子力によるエネ

ルギー供給を今後も長期にわたって行っていくためには、ウラン資源の有する潜

在力を最大限に発揮させることによってその有効利用を図り、原子力のエネルギ

ー源としての供給安定性を高めることが必要である。さらに、核燃料のリサイク

ルを行うことによってウラン市場の需給を安定化させ、結果的に核燃料の価格を

長期的に安定化させることは国際的に重要である。

③我が国における放射性廃棄物の管理をより適切なものとする。

　核燃料のリサイクルによって、有用資源たる減損ウラン、プルトニウムと放射

性廃棄物を分離すれば、放射能レベルの高い放射性廃棄物を量を少なく、安定な

状態に固化しやすくなり、我が国の放射性廃棄物管理を一層適切なものにするこ

とができる。このような放射性廃棄物の管理のあり方は、我が＼ 曹ﾉおいては、環

境保護の観点からも適切なものである。

④核不拡散問題について国際的な懸念が生じないよう核燃料リサイクル計画の透1

明性に配慮する。

　我が国は、原子力基本法に基づき、厳に平和・目的に限っ七、原子力開発利用を

進めてきたところであり、今後、プルトニウムの利用を前提とする核燃料のリサ

イクルを推進していく上で、核不拡散に対し、引き続き厳格に取り組んでいく決

意である。即ち、我が国の核燃料のリサイクル計画に関して、核不拡散の観点か

ら国際的に懸念を生ずることのないよう、計画の透明性を確保するとともに、計

画推進のために必要な量以上のプルトニウムを持たないことを原則としている。

原子力委員会核燃料リサイクル専門部会は、昨年8月、現時点において最も妥当

と考えられるプルトニウム利用の長期的な考え方を提示しており、これによれば・

今後のプルトニウムの需要と供給はバランスのとれたものとなっている。
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⑤保障措置の健全な発展と世界の核不拡散体制の強化に貢献する。

　核燃料のリサイクル利用の本格化、即ちプルトニウム利用を実用規模で進めて

行くに当たっては、これまでに我が国に蓄積されてきた技術及び経験を基に適切

な保障措置の適用を図るだけでなく、その高度化にも積極的に取り組むなど、国

際的に更に理解を得て、計画が進められるよう引き続き努力し、これを通じて、

今後ともIAEA保障措置の健全な発展と世界の核不拡散体制の強化に貢献して

いくことが重要である。これは、プルトニウムの平和利用を進めようとする我が

国の責務でもある。

3．長期的な観点に立った計画的な政策の推進

　以上のような基本的考え方にも示されるように、核燃料のリサイクルに対する

取り組みにおいては、長期的な観点に立脚することと計画の整合性を絶えず認識

することが極めて重要である。これは、原子力の分野において、一つのシステム

を確立するには1研究開発をとっても、施設整備の建設をとっても、極めて長い

期間にわたる継続的な努力を要するからである。また、動力炉開発（軽水炉一新

型転換炉一高速増殖炉）と核燃料サイクル開発（ウラン資源開発一濃縮一燃料加

：〔（含むMOX加工）一再処理一廃棄物処理）とが整合性をもって推進されて初

めて、核燃料のリサイクルのための総合的なシステムが完成するからである。

　我が国において、プルトニウムは、FBR、軽水炉及び新型転換炉のいずれに

おいても用いることになっている。将来における我が国のプルトニウム利用の主

力であると位置づけているFBRについては、引き続き、その実用化を目指し、

暁在、総合機能試験中の原型炉「もんじゅ」を運転し、その成果を踏まえた実証

炉の建設、運転を経て、来世紀におけるFBRの実用化につなげることにしてい

る。また、我が国の原子力発電計画において当面の主流である軽水炉において、

段階的、計画的にプルトニウム利用を進め、当面のエネルギー供給面で一定の役
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割を果たすとともに、将来のFBRの実用化に向けて・実用規模の核燃料のリサ

イクル体系の整備を進めることにしている。

　また、核燃料利用面で融通性に富む新型転換炉によるリサイクル利用も重要な

課題である。

　プルトニウムの供給について、我が国は、現在、東海再処理工場と海外再処理

委託により対応しているが、六カ所再処理工場の建設を進めることにより、来世

紀の初めには、我が国の核燃料のリサイクル計画に必要なプルトニウムの国内供

給を達成する計画である。

　以上のほか、　ウラン濃縮については、我が国が独自に開発した遠心分離法によ

る事業化が進みつつあり、放射性廃棄物処分についても、低レベル廃棄物の埋設

センターの建設が進められている。高レベル廃棄物の処分については、関連研究

開発の推進とともに、将来の処分に向けたより具体的手順等につき、原子力委員

会で政策検討が進められている。

4．第2の”ATOMS　FOR　PEACE”
　さて、現在、　旧ソ連邦の崩壊に伴い、核兵器の解体により発生する核物質及び

核兵器関連技術の拡散が世界的に懸念されている状況にある。、これについては，一

義的には、　面シア連邦等旧ソ連邦構成諸国が厳格な管理を行うことを強く期待す

るものであるが、核軍縮を原子力平和利用の観点から意義あるものとするため、

原子力平和利用技術の応用により解体核物質の処理を行う、いわば「第2の”A

TOMS　FOR　PEACE”」ともいうべき構想を原子力先進国が協力し、

国際的に進めていくべきではないかと考える。特に、従来より、厳に平和利用に

限り、原子力開発利用を進めるとともに、核不拡散に対し国際的な努力を重ねて

きた我が国としても、　「世界の平和と安全」を守るという見地に立った適切な対

応が重要であり、現在、このためみ技術的な検討を体系的に行っているところで

ある。
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　核兵器の解体から生じる核物質については、一定期間の安全な貯蔵・管理が必

要となろうが、そのままでは核不拡散上恒久的な解決策とはならないので、しか

るべき時期に再び核兵器に使用されないように処理する必要があると考える。．こ

のための方途としては技術的にはいろいろなオプションがあるが、原子炉の燃料

として利用し、燃焼による発電を行うことが核不拡散上の要件も満たす最も建設

的かつ効果的な望ましい方策と考えられる。

　解体核兵器から生じる核物質のうち高濃縮ウランは転換等のプロセスを経て低

濃縮化すれば、世界中の既存の原子力発電所の燃料として使用しうるが、問題は

現在の世界のウラン市場に著しい混乱が生じないよう、その市場放出の時期や規

模に配慮することが必要である。

　一方、プルトニウムについては、核不拡散上の配慮等から、原子炉での燃焼は

現地主義を基本とすることが適切である。このプルトニウムの原子炉でゐ燃焼方

法としては、既存のFBRや軽水炉での利用、あるいは新しい概念の照焼炉での

利用が考えられる。例えば、ロシア連邦には、2基のF’ aRが運転中であり、ま

た、20基以上の軽水炉も運転されている。これらの堅め中には一定の条件さえ満

たせられればプルトニウム利用が可能なものもあろうかと推察される。また、現

在、科学技術庁においては、関係方面と密接な連携を保ちつつ、FBR技術を活

用したプルトニウム専焼炉について、技術的な検討を進めているところである。

この専焼炉の計画は、資源の有効利用という長期的観点からのFBRの増殖の意

義、すなわち核分裂性物質確保の重要性をいささかも減じさせるものではなく、

むしろ、　「もんじゅ」の臨界が迫りFBRによる増殖の技術的見通しがたちつつ

あるからこそ、核兵器からのプルトニウムを処理するための専焼炉という構想の

検討が可能となったのである。更に、我が国は、解体核物質の原子炉利用及びそ

のための燃料加工の分野とともに、その前段階の貯蔵や輸送における核物質管理

技術の分野についても、封じ込め技術、遠隔監視技術等を蓄積し、保有しており、

このような技術を国際的な枠組みの下に活用するための検討を進めている。
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　我が国としては、今後ぐこの解体核物質の厳格な管理とその安全、かつ、有効

な処理について国際的な努力に積極的に参加していくべきであると考える。その

際、関係各国、　IAE，A、OECD／NEAとの連携は重要である。もとより、

このような努力は極めて息の長い、長期にわたるものとなろう。また、各国間の

密接な協力関係の形成と維持には、相当の努力を求められようが、我が国がこの

ような国際的枠組みへ参画するに当たっては、国内の核燃料リサイクル計画とは

明確に切り離し、世界の平和と安全の一層の促進に貢献するとの立場で、対処し

ていくべきもの‘ ﾆ認識しでいる。本件について関係各国と関係国際機関において

十分な検討が行われることを強く望むものである。
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NucthsezaMp tweS RecycMng
- Timeg gArcA Perspeetive
                   by

 Wi]]iEm] J. DircikB, Deputy Director General

    Xntemiational Atomie 8hmergy Agency
             Vienma, AuBtrda

     l am extremely pleasGd to be able to spealg today berore this diBtinguished

group of nuclear indugtry leaderg. In a way, lt is a kind of homeuvrning ror me:

I have not hud the prtvilege of addressing sueh a group sinee my term as laBt

President of the US Atomlc Industrial Forum, whiclz ended in 1987,

     Tt iB very timely thui this gLvup address the

recycling, because Uiere is an urgent need to revSew

regarding plutonium and its use.

subject of
        t
once agatn

nuclear £uel

our policies

                               (Slide 1)

     Until the early 1970B, the nuclear fuel eycle wali pictured ss an orderly

sequenue vr pt'ocesses which extended £rom uranium mining threugh mi11ing,

eonversion,UFeproductlon)fuelenriehmentsfuelfabriuution,powergeneration,

reproceBBing and nuelear material recycling to final disposal of the waste Btrearng

from the reproceEsing plant. ,

     This picture wuM baBed on a projected dramatic growth in eleetrie energy

                                                         v,demand. :n the Unlted States, the demand was enpected to Snerease by 7$ per

annum, resulting in a need to double the country"s inBtalled electricity generating

eapaeity every 10 yearB. It was estimated that 700 nuclear power plant6 would

be operating by the year 2000.

2S i4arch 92, 11.03
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      Seven hundred light-water reaetors operatlng with u onue-through fuel

eycle would have plaeed very severe demandB on the avallable uranium gupplies.

Consequently, it waB felt that the deployment of breeder reaetors would be

nBcessary - and that, to ensure supplles of plutonium-based fuel for the breeder

reactors, the rapid development of nuclear fuel reproeegsing would algo be
                                      '
neceBsary. In additlon, it was relt that it would be necessary to recycle the

uranium and plutonium ln the spent fuel removed from light-water r-eactorg - in

the case of the plutonium, by using it as mixed-exide ruel,

      Plutonium waB expected gradually to taKe the plaee of enriehed uranium aB

the pntrnary nuclear fuel. In faet, 21 years ago, speculating at)out the future role

uf plutonium, Nobel Prizewinner ProresBor Glenn Seaborg wrote t'By the year

2000, VS water reactors wt11 have been partially digplaced by faBt brGeder

reactoz,s. Plutonium will be ln short supply as the need to stanyt up new fagt

breeders sharpens .,...... we can £oresee that thB value of annual plutonium

produedon Sn the Unlted Stateg alone wM exeeed the value of the world's annual

gold productlon around the year 2000. Some have gurmised that plutonium could

even repluce gold as the international monetary Btandard - at leagt･St lng real

                       '                            'intrinsic value.it

      Only two short year6 after those words were written, the rirBt vil shock

oeeurred and entirely changed the demand for energy in general and for nuelear

power in particu]ar. The increase in tlie price of oil re6ulted in drastic

reduetions tn eleetrtcity demand. Instead of 7ig per annum inereases, the Vnited

state$ -･ fo" example - experienced growth of only 1p2%, or even nGgutive growth.

ReactOr orders were eancelled and plant constrvuction was delayed or"n several
eageB, abandoned. There have been no new plant orders sinee i978) and none

are foreSeen for at least'another five years. Tn Europe, wtth the exeeption of

Franee, not only economies but algo a tide oC anti-nuclear politieal sentimentp

which intensified after the Chernobyl aeeldent, stopped virtua!ly al1 growth of

nuclear power. Vranium prSeeB dropped drastically and have stayed low.

2S Marel) 92, 1:.03
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      'rhe economic justification for the uBe'o£ recyuled plutonium was geverely

eroded. In 1976, for Gxample, in the United States "the Generic Environmental

Inipuct Statement on the Uses of Recycled Plutonium in TVlixed-Oxide Fuel in Llght

Wa{er Reaetors!', or - as it waB called, "GESMO" - based the juBtifieation £or a

mixed-oxide (MOX) fUel lieensing action on a reference cost or $ 28 per pound of

V30. w'iUi a range between $ 15 to $ '56 per pound at 1976 prices. The study

stated that "... it is judged highly unlikely that the priee of uranium wiU be･

EigniSricantly reduced from $ 28". Irhe price of uranium today is in the range of

$8 to$10 per pound.' '
      Thexe are justifications other than economic ones for the reprocessSng

optEon - £or exarnple, the energy tndependence ju6tifieation, AnQther

justification is that the disposMon or reproces6ed waste is simpler and more

environmenta11y acceptable than the spentfuel diBpoBal method associated wtth

the once-through ruel eycle. These justMeationg'affeet the･deets!ons taken by

governrnents in tryihg to'meet their counnieB' energy and,environmental

objectives. Here in japan, they･aye certainlY invoived in the deciBion of the

Japane6e Governme'nt' to pursue a program 'of recycltng und e'ventuully of breeder'

reactor deployment,

      Nlhatever the non-economic justifications for the reeycling option, erosion

of the economic justifioation for using isolated plutonium in MOX fuel has led to

a rapict (:urtallment of lnvestment in new MOX fuel rabricatton plants and to long

delaYg ih the commis'sloning Of those plants which were･under construetion. This

situation is expected to uorrtinue at least unti1'there is ma3oti turn-around in

nuelear power plant orderg and eonBtruction.

      The igolation of plutonium from reprocessing and the scarcity o2 MOX fuel

fabrlcatSon eapacity are together re6ulting in an increasing amount of isolated

plutonium - lt'plutonium Stockpile that wt11 exiBt wen into the next century. ･･

25 March 92, 11.44 f. ' ./
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        .･･･ -･.,,･11･ ･,' ,. (Slide2) ,, ,

       LeX me illustra･te thiB point. The l, AEA Teeently put the total capaalty of the

･ world'g nuclear ppwer plants ln 19SO and in the yearB 2000, 20.10'ar･.325, 387 ahd,

 456 Giguwatt <eleetric) respeetively anct the quantltieB of Bpent euel arising in

 those years frpm ele,ctricity generation by those plants at 9700) IP 600 and 12 OOO･

 tons(heavymetaDrespeetively. ,, , ,

       The fissile plutoniumin those quantitSes of spentfuel amountg to 46, 50 ,anq

 5R tnns respeetive)y. '
             -- ' <Slide3),, .

       In IS90 the spent £uel reproceBslng capacity avatlable ln tne yorld was 4100

 tons (hea'vy metal), and ,the amount of fisslle plutontum isolated by reprocesslng

 in that year was roughly 14 tong. The reproces6ing eapacity, avaSlable woridwtde

 in the year 2QOO ls expGcted to be 6eOO tons･ (heavy !netal),e and the amQunt of

 fissile, plutonium isolated ,by reprocessing pa tbat ye,ar iB expe,cted t,o be rougl"y

                               (Slide 4)

      cl.., .,
     ･There'are at present MOX fuel fqbndeation plants at six locations in She

world.,ln･1990 they hact.an annual tabrication capaclty o£ 95 tons and reguiyed

about 4 tons of fisslle plutonium per annum.

                                                         .
                               (Slide 5)

    ･, Tt is expecteq that in the year 2000 they will have an anp, ual rabrieqtton

capacity of-430 tons, anct r. eguire.about 19 tons of £issile plutonium per apnum..

25 MHrch 92, 11.03
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                                                                    '

      ln 1990, les3 than 30k of the amount of fissile plutonium isolated by

reproeessMg was incorporated into reactor fuel. In the year 2000, the figure wi11

                                                                      'probably be around 75ts. Ir is expGcted that this imbalanee between fissile

plutonium production on one hand and the demand fOr fissile plutonium',for fuel ･

fabrication on the other wi11, during the period 1990 to 2000, reBult in the

stoekpiling of 110 tonneB of fiBslle plutonium. In uddStion, the news media are ･

carrytng reports about 150 tons oE fissile plutonium alz,eudy stockpilea in Europe.

      We should note that these foreeaBts are based on the optirnistie assumption

that the eurrently planned MOX £uel fabrication plants - fur whieh construction

                                                                 'dates have'not yet been deeided - wil1 actually be buUt. If the plants are not

                                 '
built or if construction scheduleB arte stretched out, the problem of stockpiled

plutonium will'be exacembated, Because of the need for security, 6afety and

radlation protection measureB, the capita1 zjeguirements of MOX fpel fabrication

plants are much higher than those of fuei rtibric:ation plants proceBBtng

non-irradiated uranium. Moreover, decisions to invest in MOX £uel fabrication

plants are extreTnely dependent on expectationB about the development of nuelear

power and the gupply of and demand for urariium tina enriehment services - and,

sg already indicated, there is llttle 11kelthood of significant increases in these

areaB over the next 15-20 yearB, ･

      In addition to this excess of civSl plutonium, attention is now focussing on

rhe large amounts of fassile materia1 that rnay be isolatBd if nuclear warheads are

                                                ,dSsmantled in the former Sovjet Union and in the Untted States. For the United

States, the Uranium Institute has glven an estimate o"OO-110 tons of plutonium

and 500-550 tons of highly enriehed uranium; the corresponding gstimate for the

former Soviet Unlon is 100 tons of plutonium and 400-500 tons ot btghly enriched

    .uranlum.

25 Harch 92. 11.03
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      For many reasonst it haB been long-standing policy to keep military and

eiv}hen nuclear materials separate. However, the optionB belng digcu66ed for

disposing of nuclear warhead materSal inelude burning it ln reactors. Again

aceordSng to the Uranium lnBtltute, the material in gueBtion would,corrvBpond (in

termB o£ natural uranium equivalent) to ubvut five years' reaetor requirements of

the WeBtern World,

      There are many obstacles to using Buch rnaterlal for civilian purposes, ana

                       ,it would certednly be years before lt is used in thlB way. However, materiai

released from military Btoekpiles should be regarded as a potential Bource o£ fuel

for eivi1 reaetors and as a factor infiuencing the economics of the nuelear fuel

cycle.

      Even if one diBregards the fi6gile matertal from nuclGar yiarheadg, the

exeess or iBolated elsBile plutonlurn from eivilian nuclear programmes poses s major

political and security problem worldwide. Although plutonium from power

resctors tends to be impure - eontaining signMricant amounts of non-fiBsSle

isotopes - and not ideal for nuelear wGaponB fsbrication) St can neve]rthelesg be

uged for this purpose. Aeeordingly,it wM havG to be Btored under conditionB of

strict securSty and safeguards.accountabMty.

      The accumulation of isolated plutonium eould, of courBe, be avotded either

by increaging it6 use in reaetor fuel <for example, in MOX euel) or by reduelng

its recovery in reprocesging. In this eontext, it may be noted that in a doeument

enMled "NuelGar Fuel Recycling in Japan" the Japanese Advigor,y Committee on

Nuelear Fuel Recycling has stated that "it ig a national principle that gapan will

not possess plutonium beyond the umount reguSred to implement nuclear fuel

recycling programmeB". We should all welcome thls Btatement, for it is consiBtent

wtth the IAEA's statutory position regurding the avoidance of excess fissile

material.

2S "erch 92, 11.a3
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      From a security poSnt of view, isolated plutonium is best kept in reaetorB

- in the reactor fuel. Given the current evailabllity of very low-eost uranium ror

reactor fuel, there would appear to be Mtle incentive to invest in additional

facilities tor the use or plutonium in coinmercial power generation.' As we have

                                                               '                                                                        '                                                       'already seen, the adverse eeonomics of MOX fuel utilization cQmpared to the

utilization of fresn, low-enriched uranSum fuel will pzvbably per6ist well into the

next eentury. Thus, there ls tittle help to be expected here in dealing WSth

surp)ufl plutonium,

      'lrhere are other optionB for using or disposing or exces6 plutonium. Vor

example, speeial "once-only raBt･-bu]m" reactors would not only dispose o£ exees6
                                                               'plutotuum but also help in inereaBing energy supplies. The JapaneBe Seienee and

'rechnology Ageney has proposed sucli a reaetor a6 a means of dealing with

                                                             'plutonium resulting from the dlBrnantling of nuclear warheads. This optiopu iB a

                                                             '                                                        tt                                                                      '
long-terrn one and as yet untested. However, it deserves £urther BeriouB study.

      There is no doubt that the proeess of finding ways to, deal wtth the growing

      '                                                               '                                                             'stockpile of plutonium and to achieve its Bafe and seeure use in power generation

wi11 be a long one. Certainly, major breakthrougiis ure not to be expected before

the first decade of the next century. We must accorclingiy £ace up to the question

of the long-term storage or plutonium em or z.ather the question of the desired

extent of international involvement in long-term plutonium storage. The !AEA

carried out an intenslve Internationai Mutonium Storage <MS) study during the

period 1978-198g, Hewever, the IPS gtudy did not leed to a consensus among the

participating Mexnber States. Pembaps the time haB eome to revisit thls coneept.

                                                           t      Under Andele IX of the IAEA $tatute, Member･ St&tes masi make special

figsionablG materials avatlable to the IAEA, whieh is responsibie for storing and

protecting rhem, The matervials may be stored by the Mernber State concerned or,

with the agreement or the iAEA, in an IAEA depot.

25 )la:cb 92, 11.03
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     In 1989, in a eommunication addressed to Sovtet For･eign Minister Eduard

Shevardnadze, and more reeently, in a letter addressed to RuBBian President

Boris Yeltsin, the IAEA'S Direetor General, Dr. HanB Blix, offered the services

                                    'of the IAEA in safeguarding plutonium and highly enriehud uranium dliseharged

from dismantled Soviet weapons. In January i992 the Director General wr6te,to

the Foreign ]Ylinisters of China, leranee, hussia, the UnSted Kingdom and the

Vnited States referring to Artiele IX and reiterated the TAEA's offer "to verify

the continued peaeeful storage or use of thls nueleaz. material" - provided, of

eourse, resourees were made available to the IAEA.

     The situation regarding plutonium has changed dz,agtieally since the IPS

study, but many findings of the IPS study are stM uBefui, Plaeing the plutonium

in a given eountry under an IPS regime, thus creatirig greater transparency,

night lead to greater understanding in neighbouring eountries for the useg to

whieh the plutoniu)n is ultirnately to be put.

     Interestingly, in a' paper preparGd for the 1988 JAIF Conference, Dr. Woif ･d

Htifele, former Chalrman of the Board of the "Ulicli Nuclear Research

Establishmentin Germany, comment}ng on the desirsbility of moving forward with

liquid-metal fast breeder reactors, noted thG need to deal with plutonium

build-up. He said "The approaeh of havSng an Intez･national Plutonium Storage

handled by the IAEA appea"g in a new light - So rar all theBe negotiations started

from the viewpoints of plutonium storage, dispvsability, snd sovereignty.

Environmental compatibMty of thousand6 or tonne6 of' plutonium could be a new

element. The idea of Regtonal fuel Cycle Centers that waB eonsiderecl by the

IAEA in the seventieg ghould be reevaluuted in such a eontext.it .

     Summarizing briefiy, decisions are urgently neeaed regarding the £uture

use andlor dispoBition of plutonium. As a result of nuclear fuel reprocesging, and

potentially as a result of nuelear weapons dismantling, in the foveseeable future

25 ISarch 92, 17,02
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the gupply of plutonium wM far exeeed the induBtr"al capaeity to abBorb

                                                       'piutonium into peaeeful, conimerciul nuelear industrial activtties.

     The uncertatnty surrounding the ruture size and Bhape of nuelear power

makes it highly urilikely that new tnvestment deeigions to alleviate this rnigmatch

                                                           /.will be made in the near term. It iB thus imperative that deatsSons be'taken now

                                                                    'regurding plutonium Btorage that meets z.igorous safety and seeurity
                                                                   '                                                    '                                                      .t                                                                   ttrequirements. '

                               (Slide 6)

     The IAEA is ready to

      (a) offer an international forum for the exuhunge of

           information on this important subjeet; and

      (b) partieipate in orgnnizing the international storage or

           dispositSon of plutonium at the request of Member States

           - including Member States vvishing to ptace their

           plutonium under "SnternatiQnal supervision",
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25th Anpual Centerencet Yok'ohama,
       AprU 8-lei 1992'

      BNFL VZEW
by rt, N. ChanbexlaSn

I seert txom a beUef that nuclear' powex wiXl meke - indeecl
mggLe make - a gxowing centribution tewaxdg meeting the world,s
energy neads. :e will do go alongside growSng emphasie on
energy conservation and renewable for:us of energy.

An impo=tant argument Sn favour of nuclear pewer ig that it ia
envS=onmentally friendly, rt is an argutnent that is
increasSngly being eccepted by environmental aetiviseG
thenee:ves. As we ali kmow, gxeat eare has to be taken in
dasign and opexation of nuelear eacSIStSeg. Thera must be well
thought out and effective routes for management ef wastes, and
responsibie and efficient use ot the naeural resource thae ig
the raw material of nuclear power: naturaZ uranium. ThSg is
where reeycling comes in. -
The u6e of recycied uraniuN ahd of plutonium extraeted froT"
6pent nueZear fuel is an important expression of the
consexvation of an earth resou=ceo :t is the duty o£ the
nuciear industry te previde this cycle safaly and ef£ieiently,
Wtthout it we couZd and should be accuged by environnentalists
ef being pxofZigate with the resources entrusted to us. with
tt we can Xegitirttately claim that nuclear power ig a virtuqlly
renewabXe energy souree it its own righe.

The reproeessing of spent nuclear fuel not only pemnSts the
recycZing of the uvanium and the use ef the pZutonium. :t also
provSdes for effeceive management of the tissien product wa$te.

We cannot afford to threw reusable uraniuru er the plutonium
away: ehey are teo valuable as energy resourceg. Ner can we
afford to carelessly discard the waste fissien proaucts.
Reprocessing gives us access to the unused energy resource in
irradiated EueX, :t also puts fiss±on products in a form that
makes thetu accessibie for a stage by gtage pxogratune of waste
managetuent, leading to ulttmate dispogaZ.

: am proud to be able to say that over 60g ot the fuel Sn our
AGR power staeions Sn the UK has been made from reeycled
re-enx±ched uranSum.

Reproce3ging, waste treatment, reprocessed U cenversion,
re-enrichment and MOX euel fabrication e these technologies are
all avallable and in use. re is up te my side of the industry
to provide them cost efteceively and safely. :t is up to the
regulators to provide the necessary framewerk to enable us to
do so and up to utUity tuel managers to plan fer their use.
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: hope that other nuciear pregramaeg will folZow the
the UK and Japan' and adopt the full fuel cycZe with
reprocesging and effective ,waste management, reuse ot
recycled uranium and the burning o£ the plutoRiutu in

Any othex phUosophy is econontcaUy, environmentaUy
tuoraily £ZawGd.

example

 the
MOX fuel

 ana

of

e
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SUMMARY OF PERSPECTIVES
       Thomas L. Neff

   The issue of nuclear fuel recycling, which was an essential part of the
nuclear vision of the 1960s, has become increasingly difficult over the past
                                                   (1) the practicalthirty years. Arguments have involved questions about
value of reprocessing and recycle, and (2) the relationship of reprocessing
                                       civilian use to international                              domesticand plutonium               shipment                         and
non-proliferation concerns.

   These issues have been greatly complicated by several recent
developments: the breakup of Soviet Union and the reversal of the
super-power arms race; the success or near success of clandestine nuclear
weapons programs even among signatories to the Non-Proliferation Treaty;
and, the slowdown of plutonium utilization in Western Europe on economic,
technical, environmental, and waste management grounds.

   While Japan's program is primarily its own concern, and while Japan has
excellent non-proliferation credentials under the existing non-proliferation
regime, international nuclear regimes have been shaken and challenged by
events in Iraq, North Korea, and the breakup of the Soviet Union. It is
likely that approaches to non-proliferation will have to be changed.

   Effective changes may require fundamentally new approaches and not just
incremental modifications of the NPT and IAEA systems. The effort to
achieve this will require close cooperation and tradeoffs--perhaps even with
domestic programs--among leading nations. If this cooperation fails, there
is likely to be increased conflict over national and international policies,
including use of plutonium.

   o Practical Value Issues Internationally, the value of plutonium
      reprocessing and recycle--for economic, technical, waste management,
      and energy security objectives--has been increasingly questioned.
      These are obviously matters for national decisions, but decisions
      increasingly take place in an international context and can have
      international implications.

      Most economic studies now show that the cost of MOX fabrication makes
      Lwn recycle uneconomic, compared to conventional uranium fuel, even
      if the cost of the plutonium is taken to be zero; if reprocessing
      cost is included, there is a substantial economic penalty.

      There are new questions about whether it is technically possible to
      .o,b8a.i.n.U･tgh,.b,ure.u,p,s.l,2,m,lgR,.X,.f.u.e,is,; t.his ,<4a6'e.s ?.u.e,s,tio,n.s.a,b.o,u,t,te.e

      conventionaluraniumfuels. ' ･
There has long been a debate about whether reprocessing and recycle
makes waste management and disposal cheaper, safer or more
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  environmentally attractive, compared to disPosal of conventional
  spent fuel. There have been recent shifts away from the view that
  reprocessing is necessary or desirable:                                    Germany and                                                 Scotland, for
  example, have now changed policies to allow storage and disposal of
  spent･fuel, without reprocessing. In principle, there may be
  advantages to separating all actinides from spent                                             fuel and burning･
  them in reactors. However, under all current European and Japanese
  reprocessing plans, actinides will remain in vitrified wastes and
  must be disposed of. It would be nearly impossible to recover them
  later for burning.

  The debate over reprocessing obscures the fact that the fundamental
  problem that has not been solved by aay country is the ultimate
  disposal of nuclear waste in any form. Reprocessing and recycle
  may have relatively little effect on disposal, except perhaps to
  delay public and political attention to the ultimate disposal
  problem. ･

  Energy security is a matter for individual nations to decide.
  However, the cost of conventional reactor fuel has declined greatly
  since reprocessing decisions were made and the rate of recovery of
  plutonium seems to be greater than can be utilized. The glut of both
  uranium and plutonium has been increased by events in the former
  Soviet Union, and by the release of large amounts of uranium and
  plutonium from weapons programs. This wiIl keep prices for fuel from

  risingformanyyears. ' '
                                                         '
  There does not seem to be any way to use all of the civil and
  weapons plutonium in the next few decades. Weapons plutonium alone
  would be more than enough for research and reactor use for several
  decades, even if there were no more reprocessing, Frorri a practical
  and public perceptio4 perspective, it may thus be better to focus on
  solving the surplus plutonium storage problem (either in spent fuel
  or in separated form) than to seek incremental ways to use plutonium.

   tt tt
onvt tBk dR ifthA R Thebreakupofthe
  Soviet Union is leading to fundamental changes in international
  security regimes, including that relating to non-proliferation. For
  more than four decades, East-West tension was the dominant factor in
  international security, with the U.S. Ieading the Western alliance.
  Non-proliferation policy was usually of lower priority and something
  to be overlooked if it got in the way of unity against the Soviet
  threat.

              '         '          '
  Today, the U.S. is cutting back not just its nuclear arsenal but also
  its conventional fOrces.  regionai in nature, requirFin"gt"r,e,gi･.e.Cgi'i?.iC.Otl.C.e,{"S pa,r.eii;gk,e.lt¥,ofiO.biie/

  ,undoubtedly be,F. central issue, and thus come to have higher relative
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priority, in Japan and other--nationsb ･as well,as in the U.S. This
hasanumberofimplicationsfortheuseofplutonium; ･,/ . .･,,,
    '                                                        '    tt.t/t.t t.tt ttt t..t.... t ttttWith the end of the Cold War, and the increase in the ntim6er of de

facto nuclear states, there is a fundamental question-.about the
assumptions underlying the NPT and the distinction between peacefu1
and non-peaceful uses of the atom. The NPT was based on a division
between weapons and non-weapons states, with non-weapons nations
assumed to be able to pursue all possible nucle'ar technologies
without concern about undermining the basic principle of the security
regime. That basic principle is now obsolete.

The barrier between peaceful and non-peaceful uses was thus
geopolitical and not technical in nature. Today, this barrier needs
to be reconstructed to reflect new regional and international
realities. The central problem is now more technical than
geopolitical: access to weapons-usable material is now the primary
barrier to weapons acquisition. Even domestic actions on use of such
fissile material--with plutonium the most difficult issue---may affect
regional and international nuclear security regimes.

Political control over the vast nuclear enterprises of the former
Soviet Union is still uncertain; much appears still to be in the
hands of newly entrepreneurial managers and former officials, many of
whom are seeking alliances with Western companies. Great caution is
necessary in dealing with these situations, since unexpected
environmental, non-proliferation or other consequences could shake
public confidence and harm Western nuclear programs.

The health and environmental consequences of decades of weapons
programs--most of,which are associated with plutonium･production and
handling--are only beginning to emerge, especially as, the veil of
secrecy is pulled' back in the former Soviet Union. Despite
djfferences, there is danger of a "spjllover" effect on public
perceptions of nuclear activities, and especially those involving
plutonium. It would be unfortunate if such spillover effects
undermined the basic acceptance of conventional nuclear power.

Weapons dismantlement in the U.S. and the FSU will result in the
release of a minimum of 10 to 15 tonnes of weapons-grade plutonium a
year, probably greater than !he flow from projected.civi1
Ee.P.',O.'eg/r'//g.' ..Bdega.".S.ei Ohf.fikSii.P,"relk,,W,eha.P.e",Siv･ii"5P.Ri.".I･.fiIFS e'.gihike.r

the plutonium in spent fuel, weapons plutonium is                                                   separated                                            already
and must be made secure. This wi11 increase the scrutiny given to
civil reprocessing and plutonium shipment and use, increasing the
attention given to linkages to security issues.

Even if a domestic cost/benefit analysis appears to favor
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  reprocessing and recycle, changes in the regional and international
  political context, and spillover･from concerns about weapons
  plutonium activities, may suggest that near-term "industrialization"
  ,O･i,P,IX5?,"･.i.",Ill,".S,e.,'iety'U,ih'.SfiR.,il.],O.'e.RfiPblems for both nu.giear powgr apd

                                                      '                                                 '                                       '          t tt tt tto sP:g!:sl!!ctives on a an's Role Japan now h4s the leading role in
  the world in encouraging reprocessing and recycle and will be a very
  visible player in many issues involving plutonium separation,
  storage, shipment and use. There is a possibility that Japan
  could--in the long-term--play a constructive role in solving the
  problems associated with huge inventories of weapons plutonium,
  8g,ili.riZi.",g.fi"d"b",O.?iliP.?.",tia.i.gts,ai:t,e,.Es,. associated wiFh prior piutonium

                                 '                                    '                                                      '                                           '  '  However, it is also possible that these problems could severely
  damage not just Japan's own reprocessing and recycle programs, but
  also its conventional nuclear power program. If failures to control
  plutonium and its environmental and proliferation impacts--which are
  unfortunately likely--become associated in the public mind with
  Japan's own plutonium-related activities, those activities may be
  harmed. To the extent that recycle is publicly seen as an essential
  part of conventional nuclear power (for fuel or waste management
  purposes), utility use of conventional nuclear power may also be

  hurt. --              '
  This problem is partly one of timing: Japan's major initiatives--
  symbolized by the first sea shipment--are coming at a time of intense
  concern over activities in Iraq, North Korea and other nations,
  failures of the non-proliferation regime, and growing attention by
  the U.S. and other nations to prQliferation as the primary regional
  and international security threat. They also coincide with the
  emergence of major new problems associated with large volumes of
  IYieuatgRiluSm?lglaOttidU]glct:.vni.tdiesre. veiations about environmentai impacts of

                             '                                          '  Efforts to deal with weapons plutonium problems are highly sensitive
  and initiatives that link weapons plutonium to civi1 uses appear both
  R･.re,m,gt?sg.a-,n,d,eJ/,･2n,ti.'iAx･.d.a"･yeg.o¥g,llfz,,;isZ8i¥iso,gia{?f:,･ .T.h,e,,sb`."ff･2i',o.",

  integration and control is clearly demonstrated, alliances with
  fuUabngJOrUisPkSs.PrOMOting COmmercial conversion of weapons activities carry

IV:-4-4



V

　　　　　　　　　　セッション5
社会は原子力情報に何を求めているか

　　　　　　〈パネル討論〉

　　　　　　　　　　弁護士

　　　　　　石　橋　忠雄

（財）日本消費者協会事務局長

　　　　　　長　見　萬里野

通商産業省資源エネルギー庁

　公益事業部原子力発電課長

　　　　　　　篠原　　徹

　　　　朝日新聞社論説委員

　　　　　　武　部　俊　一

　　　　　　　中央大学教授

　　　　　　　中島　篤之助

　　　　　横浜国立大学教授

　　　　　　成　田　頼　明

　　東京電力（株）広報部長

　　　　　　桝　本　晃　章

　　　　コメンテーター

米国原子力学会次期会長

　　　A．D．ロッシン
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午　餐会

通商産業大臣所感

　　通商産業大臣

渡　部　恒　三

　　〈特別講演〉

「日本人と科学」

　東北大学学長

西　澤　潤　一
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