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お知らせ

・4月9日（月）の開会セッション（14：30～16：30）における大島原子力委員長の所感は、

向坊原子力委員長代理の所感に変更になりました。

・4月10日（火）のセッション2（9：00～11：30）におけるエレーラ仏原子力庁国際局長の

演題は「相互に依存する世界の原子力の将来一一一フランスの見解」に変更になりました。

・4．月11日（水）のビ晶ッフェランチ（12100～13：30）における武藤通商産業大臣の所感は

額賀通商産業政務次官の所感に変更になりました。

Announcem¢鷺ts

㊤0鍛　beぬ窺lf　of　Cぬa皇rman　Oshi鵬講，　rem乱rks　were　竃iven　by　Dr．騒uk継ib◎，

Acting　Ch諭鵬聡，　represent囎Ato㎜ic　Bnergy　Co㎜ission　of　Japan　in

Opsnin慧　Session，　on　騒onday，　Apri1　9、

⑳Title　of　the　presen宅急tion　by閾r．　G6rard　Errera，　CEA　in　Session　2　0n　Tuesday，

April　10，　was　changed　to　醐N臓clear　Ener縁y　Future　in　an　Interdepe難dent　麟10rld

…aFre鴨ch　Vie認．雅

⑭On　beぬalf　of　闇inister　懸uto，　remarks　認ere　琶ive積　by　期r。　Nukaga，　Parliamentary

Vice脚気6te，，，ep，ese，囎賊i、ist，y。f　l、te，n、ti。na1　T，ade、nd　l、d、st，y　at

8uffet　Lu聡ch　on　轡ednesday，　Apri1　11。

1為匁・／
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第23圓原産年次大会総括プログラム

基調テーマ：原子力と社会』調和へあ課題

　平成2年4月9臼（月）～11田（水）

　於1国立京都国際会館大会議場（京都・宝ヶ池）

、、♂第囁1、臼 第　2　臼 第　3　日

4月9日（月） 4月lQ臼（火） 4月11日（水）・

セッション2 セッション4

（9：00～11：30） （9：00～11：30）

午 「変わるか世界の原子力政策」 「原子力のない経済社会は一・」

〔受付］

12：00～13：40

前 於：京都宝ヶ池プリンス赫ル

14：00～ 〔講演と討論〕 〔講演と討論〕

於：国立京都国際会館

ウエルカム・レセプション ビュッフェランチ

（12：30～14：00） （12：QO～14：00） （12；00～13：30）

於：京都宝ヶ池プリンスホテル 於：国立京都国際会館

午 於：京都宝ヶ池プリンスホテル　　ピ 通商産業大臣所感

特別講演

・90　③O●　OOO　gOO　O●0　000　00の　OOO　O●O　O◎O　OOO　OO㊤　O●り　OOO

關会セッション ．映画上映 セッシ3ン5
（14：30～16：30） （12・3。～13・45）、 （14：00～！7：00）

原産会長所信表明 「これからのエネルギー・

原子力委員長所感 セッション3 原子力は…　」

準備委員長大会基調
τ

後 〈特別講演〉 （！4：15～17：45）

「なぜこうなった一

セッション！ 原子カへの国民の意識」 醐題提起と討論〕

（16二30～18：20）

「エネルギーフロントー各国

のアプローチ」 〔パネル討論〕

フェアウェル・レセプション

〔講演と討論〕 （！7：00～18：30）

於：国立京都国際会館

1



4月9日　（月）

ウ：窯ルカム・レセプシ襲ン（膿＝30細1430①
於：京都宝ヶ池プリンスホテル地下2階「プリンスホール」

開会セッシ響ン（腿躍3か》16豊3の

議長：小　林　庄一郎　　　　　　　（社）日本原子力産業会議副会長、関西電力㈱会長

　原産会長所信表明

　　　圓城寺　次　郎　　　　　　　（社）日本原子力産業会議会長

　原子力委員長所感

　　　大島友治　　　原子力委員会委員長、科学技術庁長官

　「わかっていないことは何か一大会の基調」

　　　大　前　研　一　　　　　　年次大会準備委員長

　　　　　　　　　　　　　　　マツキンゼーージヤパン会長

鴫特別講演》

　「世界のエネルギーと環境・政治」

　　　L。アレグザンダー　　　　テネシー州立大学学長

　　　　　　　　　　　　　　　前米国テネシー州知事

　「日本のエネルギー・原子力を老える」

　　　稲　葉　秀　三　　　　　　　（財）産業研究所理事：長

長ッシ翌ン馨G6鵠3⑪蝉飯盛鱒）

エネルギーフロントー各圏のアブ篇一チ

議長：生　田　豊　朗　　　　　　　（財）臼本エネルギー経済研究所理事長

　「2000年前至るハンガリーのエネルギー政策の考え方」

　　　！。サ　ボ　　　　　　　　ハンガリー産業大臣代行

　「インドのエネルギー・環境問題と原子力開発」

　　　M，R。スリ晶バサン　　　前インド原子力委員会委員長

　「ソ連における原子力発電：現状と将来展望」

　　　E。N．ポジシ菰フ　　　　ソ連原子力発電・産業省次官

く底固轡との討論》



4月／0日（火）

セツシ難ン黛《騨，浦⑪刈1爵鋤
変わるか世弊の原乎・力政策

議長：村　田　　　浩　　　　　　　（社）日本原子力産業会議副会長

　「米国の原子力復活は可能か」

　　　M。ワ鷺ップ　　　　　　　米国共和党上院議員

　「諜ネルギーと環境」

　　　J。A．カエンガム　　　　英国労働覚下院議員

　「連邦野党の瓢ネルギー政策と原子力開発への対応」

　　　W。一M。カーテンツーゼン　西ドイツ社会民主党連邦議会議員

　「岐路に立つ原子カー世界的な相互依葎の必要性」

　　　G。皿レーラ　　　　　　　フランス原子力庁国際局長

鴫雛加籍《転の討論》

年餐金《腰絹O躍、鱗裏⑪⑪》　　　　　於　京都宝ヶ池プリンスホテル地下2階「プリンスホ鴫」

　特別講演「日本画の美とは何か」　（仮題）

　　　加　山　又　造　　　　　　闘病画家

映繭上映（12職＠一13器鱒》　　於国立京都国際会館大会議場

　　　騨伝統と創造のまち京都（京都市文化観光局観光部宣伝課）

　　　鐡信頼性陶上をめざして（原子力工学試験セン．ター）

　　　　…原子力発電所の耐震設計・評価に関する試験について

　　　灘豊かなくらしと瓜ネルギー（科学技術庁）

，鷲ッシ鶯ン鍵《雛り騒・》17羅弱》

なぜこうな鶯た一原子カへの鷹蝿の慧識

議長：勝　部　領　樹　　　　　　（株）NHKエンタープライズキャスター

鴫間題提訴》

　「瓢ネルギー・原子力についての国民の意識」

　　　中　村　政　雄　　　　　　読売新聞社論説委員

螺パ串ル討論》

　パネリスト

　　　石橋忠雄　　 弁護士

　　　大宅映子　　　ジャーナリスト
　　　木　下　冨　雄　　　　　　京都大学教養部教授

　　　野坂昭如　　　作家
　　　中　村　政　雄　　　　　　岡　前

鴫露加麟との討論》

　　　　　　　　　　　　　　　　　　一　3　一一



4月！1日（水）

セ1ッシ覇ン4（騒．護⑪⑪紺11躍3の

原子力のない経済社会は…

議長：岸　田　純之助　　　　　　　（財）日本総合研究所会長

　「温室の中の生活一チ濫ルノブイリ後の原子力発電」

　　　R。ウィルソン　　　　　　ハーバード大学教授

　「エネルギー開発と環境影響一フランスの事例」

　　　H．ブシャドー　　　　　　フランス社会党国民議会議員

　「原子力をやめた場合の経済、社会的コストを考える」

　　　武　井　満　男　　　　　　名古屋経済大学経済学部教授

鴫謬加西との討論》

ビ議ヅフ凱うンチ（懐謁⑪《’欝竃30）

通商産業大臣所感

　　武　藤　嘉　文

　　於　国立京都国際会館　地階宴会場「サクラ」

後援　関西電力㈱、住友電気工業㈱、三菱重工業㈱

通商産業大臣

セッシ瓢ン5《腿爵⑪O飼算譲⑪の

これからの工塞ル溝上・原子力は…
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評論家

衆議院議員、自由民主党前政務調査会長

衆議院議員、日本社会党政策審議会長

薯　前

く墜加轡との討論》・

コメンテータ

　　　武　部　俊　一

　　　柳　瀬　丈　子

　　　他に数名を予定

朝日新闘社論説委員

フリージャーナリスト

大会謹とめ一何がわかったか
大　前　研 同　前

フ認アウ；欝ル・レセプシ翻ン《17影0⑪細摺審30）

於　国立京都国際会館

　一　4　一

宴会場「スワン」・庭園
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X4:OO - ]7:OO
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Nuciear Power be

Tomormew?

and

X7;OO - 18:30

 Kyoto Xnternational
 Con'fex"en'ce Hall
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                         Basic Theme
            Nuelear Energy and Soeiety `- Our Tasks for Harmorry

                      MONDAY, APRIL 9

REGISTRATXON
x2:oe - 13:4o

    KYOTO TAKARAGA[[KE PRINCE HOTEL

i4:OO -

    KYOTO XNTERNATXONAL CONFERENCE HALI.

WELCOME RECEPTION

me;30 - N(k:OO

    PRgNCE HALL
    KYOTO TAKARAGAIKE PRINCE HO[fSEL, B2

14:36 --- Z6:30

OPENING SESSI(I)N

Chairman:

    Shoichiro Kobayashi

    Vice Chaixman
    Japan Atomic Industxial Forum, Inc.

    Chairman
    Kansai Electxic Power Co., Inc.

JAIF Chaixman's Address

    jiro Enjoji

     Chaixman
    Japan Atomic Industrial Forum, Inc.

Remarks by Chairman of Atomic Enexgy Commission

     Tornoji Oshima

     Chairman
     Atomic Energy Commission
     Minister.for Science and Technology
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{`what are not understood -' Conference Keynote"

      Kenichi Ohmae .
      Chaixman
      Program Committee

      Dixector ., .. ..
      McKinsey & Company, Inc.

                   --"-see}e--"e-e-eeest"e---"-----------

Specia] Lectures

"Energy, Environment and Policies"

      Lamaatr Alexander

      Pnce$idermt

      University of Terinessee

      Foremer Governox of State of Tennessee

      U.S.A.

"On menercgy and NucXeax Power in JaparL"

      Hidezo Xnaba

      Chaixman
      Japan imciustnal Po]icy Research Xnstitute

16:30 -- l8:20

SESSX(]>N X ENERG"Y YRONT -- NATIONAL APPROACHES

ChatremEtn: ,,･･
      Toyoaki Xkuta

      Pueesidene '

      Xmstitute of Energy Economics, Japam

"The HungaxSam Government's Energy Policy Conceptions to the Yeemr 2000"

      Xmxe Szab6

      Secreetemry o£ State

      Ministzry of Xndu$try

      wwuzagary

"Enercgy ixx Mndia - Environmenta1 Pxob!em and Nuclear Powesc Development"

      M. R, Srinivasaxt

      Foxmer Chairman
      Atomie Energy Commission

      India ･ ''
"Nucleex Power in the USSme: StatLks and Pro$pects"

      Enk. N. Pozdyshev
      Deputy Minister for Nuclear Power and Industry

      U,S.S.R.

Discussions
-inim"ntimim-imNnymuma
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TUESDAY, atfNPRIL 10

9:OO - 1.Z:30

SESSXON 2 I)XVERSIF"YXNG NIVCLEAR POwsR POLICXES XN THE WORLD

Chakman:
     Hixoshi Muxata

     Viee Chairman
     Japan Atornic imdustrial Foxum, imc.

"Rebirth of Nuclear Power in USA"

     Malcolm Wallop
     UeS. Senator

"Enexgy and khe Enwtnnment"

     Jack A. Cunningham, M P

     I{ouse of Cornmons

     United Kingdom

"Enexgy Policy of the Social Dernocratic Paxrty and Nuclear Power Development"

     WolfiMSchae] Catenhusen
     Mernber of the Wederal Diet

     Federal RepubZic of Gexmany '
"Nuclear Enexgy ae the Crossroads ww TheNeed for a Woxld !nter/dependent Answer"

     G6xard Errera
     Dixector fox Xnternational Affairs

     Atomic Enexgy Commission (CEA)

     gerance

Mscussions

LUNC me ON -

z2:oe -- z4:oo

P}i{,XNCE

KYOT(>

HALL

TAKARAGAffKE PRgNCE HOtX'EL

Special Lectu]re

     "Beauty ofJapanese Painting"

     Matazo Kayama
     P,ainter
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12:30 --- 13:45

FILMS (XnJapaneseoniy)

      Films will be shewn on the following topics

      ---CultureimKyoto ,.
      ---- - - Reliability of nuclear power

      -- -- Energy in darmy life

14:X5 -- 17:45

SESSXON 3 PUBLIC AWARENESS OF NUCLEAR POwnR -- wny maxs?

Chaixrnan:

      Ryoju Katsube
      TV Ca$ter

      NHK Enterprrises

"Public Consciousness of Energy and Nuclear Power "

      Masao Nakamura
      Editorial Writerc

      The YomSuri Shimbun

PaneXiEsts:

      Tadao Xshibashi

      Attorney at kaw

      Eiko Oya
      Jourmalist

Tomio Kinoghita-

Preofessox

Kyoto Vniversity

Akiyuki No$ak.a

Writer '
1, ･

Masao Nakamura

Discussioms
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WEDNESDAY, APRXL XI

g:oe --- ix:3o

SESSXON 4 ECONOMIC SOCXETY -- wrMOVT NUCLEAR POWER?

Chairman:

     Junnosuke Kishida
     Honorary Chaixman
     Japan Reseaxeh Xnstitute

"Living in a Greenhouse - Nuclear Power aftex Chernobyl"

     Richard Wilson
     throffessor

     Harvard University

"Energy sweve]opxnent arid Environmental Effects ･-- A Case of France"

     Huguette Bouchardeau
     Membex of the National Assemb]y

     France

     "Non-nucleazr Powex Soeiety and its Socio-economic Xmpacbs"

           Mitsuo Takei
           Professo:
           Nagoya Ecoxxornics University

Disca!ssioits

BVgegeET LUNCreI

 2;eo - z3:3a

     ROOM SAKVRA
     KYOTO INTERNATgONAI[, CONFEX{IENCE HasL

Rexxxarks

     Kabun Muto
     Minister for Internatioanal 'Xlrrade and Industry
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M:oe -- i7:OO

SESSXON 5 EIOiW WXX,]L, ENERGY AND NVCLEAR POWER BE TOMORROW?
pt

Chairman:
     Soichixo Tahara

     Critic ''

Panelists:

     Hiroshi Mitsuzuka

     Member
     House ofthe Representatives

     Formex Chairman

     Poliey A£faixs Research Council
     Liberal Democratic Party

     Shigeru Xto

     Membege
     House of the Representatives

     Chairrnan
     Pokicy Board

     Socialist Party o£ Japan

     Kenichi Ohmae
     Chaixman
     Program Cornmittee
     Dixector
     McKinsey & Coxnpany, Xnc.

Discussioms

Commentators:
     Shuniehi Takebe
     swditoriaZ Wmiter

     The Asahi Shimbun

     Takeko Yanase
     Jouueitalist

     (Other commentators to be announced)

            ee-oe-eee-e--"-.eo-e-o-e"n-oe--"e-e---

"Summarizing the Conference - What have been understood now"

     Kenichi Ohmae

FAREwaLL RECEPTXON

X7:OO -- 18:30

     ROOM SWAN &

     KYorro

      GARDEN

IwwERNATXONA]L CONFERENCE HALL
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開会セツシ製ン
開
会
セ
ッ
シ
ョ
ン

　　　　　原産会長所信表明
（社）日本原子力産業会議会長
　　　　　　圓城寺　次　郎

　　　　　　　　　原子力委員長所感
原子力委員会委員長，科学技術庁長営
　　　　　　　　　　大　島　友　治

　　　　　わかっていないことは何か一大会の基調
年次大会準備委員長，マッキンゼー・ジャパン会長
　　　　　　　　　　　　　　　　大　前　研　一

　　　　　　　　　　　　　　〈特別講演〉
　　　　　　　世界のエネルギーと環境・政治
テネシー州立大学学長，前米国テネシー州知事
　　　　　　　　　　　　L。アレグザンダー

日本のエネルギー・原子力を考える
　　　　　（財）産業研究所理事長
　　　　　　　　稲　葉　秀　三
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                   JA:F CharmanVs Address

                 23ecd JAXF Annual Conference

             Kyoto Xntce]rnational Conference Hall.

                         April 9, .I99O

      ./
      Mr. Chairrnan, ladies and gentlemen, it is a great honor

 foi me to gi.ve this opening addxress of the 23rd Annual

 conffexence on behalf of che Japan Atornthc Xndustrial Forurn.

 ･ ntmst,fiorthosepaiticipantcswhoareallthewayfrom
 coscners ofi the world 'to partiedpate in 'the Conference in

 Kyoub, the ancient capttal of Japan, may X exprcess most
                 ' heairty wekcorne. '
   '            '
      We ewnce now in a historic pex±od of t±rne when, iirrespecbi-ve
 off dttferences im ideoiogy, nhe wontd is building a new order

 based on wontd peace nnd rnutual cooperation. Whe JAIF Annual

 Conkevence we auce holedng at th±s time is of gxeat signiticance,
 X wouXd say, in ehat ix gives us the opporkunity to sceview a
 wi.de range ofi pxobXems conceining unc:.ea.nc powerc, an important
     tt ,task in eneirgy poXkcy, and to discuss the way it ought to be

 itnd the course to be pursued in thes futuye.

                   '                                  '  tt '
      So ffar, independeentz enescgy policies have been made arnong

  the dithfffferent countkriees, its each hcas buiXt ichern on separate

  secunity poxxcies. Butc tche scale off econom±c expans±on means
  tha" the energy poXicies of any coumbry wiXl have a signitican'ir.

  j.nMuence on inhe wontd balance ofi enemegy supply and demand.

 Wkh furcichexe gueowth in 'the world dernand for eneixrgy, one can

, easily predict a stil: greatex imMuence im the fu'ture.

                '
      At the utmee off the oU crisis, the Xntexnational Enencgy

 Agezacy (MEA) used its influence to adjust energy pol±crkes
  amongcountries,forexarnple,calMngforahaktothe ･
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construction of oi.Z-burning thencvaal powexe plants to reduce oil

consurnption. Mouce off such inteunational adjustments now needs

to be made, both j-n quantity and qualityr to ensure the

stability of energy supply and minimize its environmental
effects th.roughout tihe woirld. Zn other words, it is time fior

compucehensive uceviews to be made on worXd energy poZicies,

ineluding the policies of developing countries. Japan has

an active role to pZay in such nceviews of world energy policies.

     wrhe peaceful uses of nueleax energy have been promoted

in Japan, dependent as we are on foxreign ixnports for most of

our energy resouncesr under the policy ofi introducing nuclear

power as a tiechnological rneans ofi getting what nuclear enencgy

offems in abundance. This policy has encouraged inhe divezrsity

of energy sources in crapan, with nucleatt power contributing

iargeMy to the $'tcahility ofi energy suppZy. PhotovoZtaic

power gene]ration and other new enezrgy technologies are also

in ehe course off devell.opment fox pncactical application. But

nuelear power, depending on its use as a tcechnologj.cal means

of supplytng large volume of energy ±n the futuire, will have
a greaicerc thnfiluence than ever on the energy situation in the

wottld,

     The ut±Xization off nucLeanc energy in Japan has been with
the utmosti eonside:atioxx and measured fo]: saffety ever eonceived.

Of cou=se, we are prepaired to develop ffacrklities and equiprnent

thaic will be st"X safex. Some are worcnied about the safety

of nucl.eay technology, arcguing Eosc a hak to j-ts u$e. But

this would mean a denial ofi technologfi.cal advancement and

preodude us from handing on to po$tentty a choice o£ energy

technoLog±es, wtt.h aZl the prov±sions that have been made
for higher safety. Ar)y conceirn fokr safety shouZd not lead

peopte to rule out nucl.ear eneucgy but to dernand the development

of safesc technologies.
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     pZams are affoot to build nmcXear power planics in many

coumbzies, industriaXized and developing alike. Ztny

advancementc in icechnology should involve impscoving intricaee

devices to make them easy enough fosc anyone ub handle. In
this erespecicr it wouZd seern nhaic not enough efforts have been

made in nhe deveXopment of nucrlear power. Frorn now onr in

view ofi nhe peed for and suppXementary role of smailer

generaedng rceactorsr each country should irnprove its favorite

technokQgies by developtng nuclear ireactors thae will be safex

and easier to handle. Whe ZnterrmtionaZ Aeomic Enexgy Agency
(xeAEA) will be askect to use ies efforts to ensunce that tchese

nucXeear technoXogies fionc peacefuX applicatiorm are transfencred

to devekopi.ng (:ouzaicnie$.

  , NucZeanc energy wmuZ not koe used to nhe be$ic advantage

a$ a techxxologicaza source oE energy unti]. in 'the long run

.che nuc:eaj: fuel cycZe i$ compketedi. Whe commerciaZization

o£ the nucMeax fuei cycXe ts a chalkenge fotzr asapanr because
nhis country ts exyt.ng ko dio its parct as a ptonee= in ehe

ixontiers of icechnology to open a new horizon for mankind
Suss"t as nhe United Statess itnd the Sovtat Union take up the

chaXXenge of space ex}!)Xoxation. However, iic is a very sensitSve

tteZ.d of technoXogy which Japaxx is trytng to advance, and so

$ustained efforts inu$e be made eo gain ssuff±cienic understanding
and cooperacion for ie fuom within andi outstde ichis counery.

     One of the keastc undexseood xxnes of nucXearc poxxcy among

the pubtic of Japan and akX othenc countries ts the dispo$al

off nigh level ma,dXo&ctive waste. Whis po:±cy line can hardXy
appeal to ehe peoptees $ensthiliutes because tc tai<es a very
A.ormg utme fosc schee kechnoXogy ino exxicie a response. The

govexnmentc and nucZear imtevests atrre welX advised ico speed

up eo fexm concxete ideas, schedules and pirincipies that will

O-1-3 E
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make it easteuc tco undems'tand - ico show thee peopZe a totaX

plan tha'tc wiXl ¢onvince nhem ichat theisc counery ts scesponsible
for iche technoibgy. A posttive vesponse to this may well be
expeceed fiirom the Atcomic Energy Cornrnission of Japan.

     On ref].ection, we realize nha'tr nuodeaxe energy poses a

ssexj.ous pxoblem becausq ehe nuclea= cj.vilskzation ha$ not

attained menicur,ixy. We are calJ.ed. on ico see that the nucleanc

civilizauton ths handed on ub tche nextc generation and tco the

2tsit centuucy a$ a modeth for a:X civsuizainrkons. Mo achieve

tnt$r zauodeair Snice::e$ts mustc Zisten $eriously and humbly

opinions ofi many more peopZe so that they can be reflected

im nhe deveeXovmenin ofi nucZenir enencgy in nhe year$ ahead.

Thec i$ why Dx. Kentc:hi Ohmae, Mrecubr ofi DCcKinsey & Company,

wa$ entrussiced winh nhrkss task ofi making program of ehis Annual

Conference we akre now hav±ng. You are aZX invited to discuss
rmucXear j.ss$ues frcrn inhe g]rou.nd up and withouix nceserve, and then

to come up wk℃h aXl thee pncobXems you may propo$e fosc solutionp

     Mexy X cZo$rk koy expttes$kng my heftrcicffeZt giraic±tude to the

chairman and membems ofi inhe pncogncam ¢ommiictee for ehis
Conference, inhe chairmen ofi aXX thee sesstons, thee sspeakems

hrom wixhim and Qutside Japan, and aZZ those prcesent in 'Chis
pthmce avf rneetirmg.

    '
                             Thank youF
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館椅懸卜椀R遡蘇姻纒世慈→く姻

　　　　　　　　櫨燃鰹n㎜（蝋鋸脚継継軸

　柵計謀膿日十11圓鶯慧飾紐串鞭遡蘇く阿綴塒愚K〈掩鰻僅

蜜灸櫛喩癒Q曝串幽囚購湘e領膿Q曝P心評灸〉譲翻釈

息灘鯉掬癬ゆ戦繁》却縛9粥＿）却飼」慧グ寵総懸瓢暴艇

面輔海船◎配餐楴姻畔→〈橿糾埋榔n蜜蝋幽幽憩〆→〈姻

e灘鰻9盤面親船穏教諭攣縮騨毒義心嶋專5脚讐∂司

ib桶価却母幅P　9腿トト飛《R蹴胸鵜勲鐙縛鰹灘脚蝶毅初

台ト’3ゆ法施換鵡jQ鱒9姻価ゆ蹄簑P轍融融心農

」〉晒。ト義倉9輔価◎

　くr鮮纏持Q藩灘・騨燃げ湘圃簑羅圓騒糠製脚纈

鎗トノ鞠ト礪。〆械層壷等一麟霊磁205トゆ〆舅曄壷三

一撫聴Q掴蹉翠ゴ鯉融磁曜糊躍漕慧麟ゐゆ却磁継鐙黙

瓶ミ簑終陶以汐槍。桶価◎灘9無聴e麗の5鰹簑圃慰
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嶋ニト’ぜ蝋鞍鐙縛羅艇灸心雌1鴬慰藩縦砲畷懸価ゆ司

幻顧ど細論イe楓擬細』ン。耀蝦蟹e｛眼》一）トノe櫃

灘脚藤震価｝」却簑細細汐櫓9粥価◎

　i却騰e珂絶ミ辱一転鰹e鍛：bぜ霊脹1隠陣超無爵幽

幽〆多毛刃∂トノ慧擢幽幽ゆ〕騒櫨餌鳥。桶∂毅慶応塒

ノ濫課鮒嗣広幅畳ゆ却一）融く画然羅蔓畑聰養紺Q櫨嗣

沸慧％目凹卸騰e冠漏壷聴一融離拙Q：難賓）直感暴騒櫨怨

総9ノくr鰹編年課燗嗣圃Q｛鹸櫨簑圃魅鐙縛擁層・ミ讐一

難纏脚→く鞠v網樽価ゆ譲e却南南鞠麗輔価。

　｝jQ静。縛讐漁網トト・R慧05トノ雌ダ郷樽ダ制騰畑

稲和魂日園網〆潔川題蹴距陵峠隠㌫墾ゐQ瞳トト殺課鯉

溢；簑戦癬畳胞総。〆劇礁《翻蟻Q灘篇章鯉離1・R姻瞭ま較＿）題

トト蕊R簑十寸2．く一や姦凶幽幽漁調澱世1輝幽幽婁罵のトノ柵

り綿。〆り癬ぜ両輪総画題みハQ無月襲画角慰羅蜘並

物輪軸酬。トノ緯。柵価◎りQ％心総蟹吟殺ぜ鯉儂薬

灘Q相思縛鯉5肺却＿）トノQ心止脚藩5トノ柵トノ緯忌輔や

0－2－2



。ぐ鰹刃幅P陣耀騒糠認脚題驚ノ劇騰e冠衝・ミ毎一雛

潔e粥艘螺脚函ゆ継歯羅ぜ賊厨麟ト鍵糊く蝋駒総

ゆ鰹簑男盛鴬紛鷺却価ゆ曜窮理圃簑際鞠一顧懸序膜脚

鴬⇔漁紹価ゆ障糞鱗麺H種禽讐一e講潔寝癖躍濫島流

製ノ劇騰e珂曄壷讐一一離躍e駐蝋紙磁（鍾∂トる〉り

邸襯細翻P価。

　輔蝦曝瑠〆日綴ゼ｛属地漕慧嘱ゆ鯉鎌騨盤鋸ダ一頃綴

謬韓漕12嘱ゆ綴割譲縛勾e：鯉謙鰹聾唖e購鰹灘膿慧談

∂ド割騰発育認φ簑蹴粥○トノ鞠トノ穐櫛粥価簑グ登，e

羅離撫育駕価ゆ罵趣∂ト〆踊睡・ミ毎一羅1課罵謹聴蟹鰹

慧搬器価融翻剥蝦樋価ゆ撫育簑癒。粥価。窮鼠ダ陣遮

辮e鋸陣払簗ぜ申Q蓑翼9鮭ツ懇1謙騨鰹畢蔓綴躍

隆e腿脳却榊甘心癬トるゆ口鰹螺発装礫回護腺綴鋸本島

砲潔尊翁幽ゆ飼」灸憩〆｝」影藤息曙憾鼠騒糠価ゆ》，却

慧憶粥＿）〉縛〉〆粥毅〆→〈鰹踊魯愛盛一ダ麟R十七壷

辱一沸e聚H絶ミ讐一ぜ購鰹醸騨晦聴き樋3譲eeダ
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艇蜜薬纏㈱喫碧騨燃訓漕Q欄慧魯5トノ騒羅懸課Q騰

躍簑輪〉〆心落e魍炉心顧ダ潔陣踊終壷讐～怨鋸煎価

ゆ》」鱒慧闇撮影癒。暢価◎

　聴トト鞭9鰹のトノぜ口綴韓藍蘇ダ仁君墨画熱漕艇給

源鞠伽羅盛却ニン6鰹癬毅灘】櫓脚櫃＿）トノ詮ゆり掃円心ダ

Nミあ晒・㌻〃冷み漕e脇撒く椅纒e螂慧嶋岱り顧鱒謙

繋鰹e購翼距：隈e腰臨戦細榔縛羅簾砲藤艇価》」却簑灘

離掬癬トノ穐忌ダゆ。＿）画調艇鞄ぶψ瞳トト鞭Q認課欝齪

慧艦船縛樋榔楢藁poトノ落忌桶価◎

　鹸くド曝トト殺息03トノ慧〆圃羅鐙9ψ鯉々Q綴鰻鮭

罐椥農トノ嶋9輔弓隠〆照簑圃：鳥籠ゑトノ頑〆瞳トトR9寂

価ゆ屡寝鰯翻簑ダ瞳トト島R潔軽掴：鯉瞑磯調鰹蜜無旨聴v

〆購激論Q相等喫餌樽滑腱脚挽く龍門駒《翻醐濫総懸簑。

り緯。粥価。｝」癬心e肩総ぜ曝唖R糠蝦価ゆ螂錠刈

一）毅終講9網℃〉緯Q鎗ノ腿申爬息鰹価ゆ瓢腰罵網℃

〉霧Q誤記醸P癒ゆQ簑螺萎胞総魯〆轟轟韻く睡酒煎◎輔
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価◎

　冊∂司渇ゆ輔胞譲縛〉乱闘卜臨画Re護1潔聡齪脚ぼ：騨総

蝉蟹のトるv毅£9ぜ磁曜e即纏e騨棚晒熱殺脚流

露」広幅終潔尽汐総◎輔価。》je震鎗ヂ如灘掃顧ダ裾

姻潔蝋総％麟1禽獣領」継《翻躍癬e螺鰹脚灘崎糊繕

ゆ掃照顧ど麟腱薦巨魁購懸鍵簑1顧細縛。ト〆想宵

立胴輪＿）トノ蘭曲e蜘懸e曝串鞭総殺価ゆ脚盤e騨蝿1

9獣萄ト2懸ゆ」輪軸＿）り魯瀞植樹。

　申e趣〆宿帳e磁心縛漿灘㌔ト議加漕e疑区嚇トヤ

ト脚聴齪∂震ダ嶋脇価癬麺｛拠細田層麟簑痴縛懐聯蜜

ゴb地縛〉ダ畑團：鱒鯉慧糊醤脚騰製価ゆ幽幽圃曜e即攣

Q渦輪地霧嘱9艦齢h遡隠駁曜ト謬5v渦輪醗嘱縛艦艇

憾。弓詩魂鋸鯉尉研e騨鐙微細騨聴翻秋扇憶。トノ5ゆ噸

り心P夢心粥価。輔毅グ◎くト箒罫へ・トへ亭ト蝋ム区

較澱e轄鰻慧増毅。ト〆粛粛澱縛無窮顧無論駒癒ゆ却

e騰馬e険9燃蜜為人砲嚥継瞳トト膜鰹認沸刃e．くト
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盤第へ・トへ癖ト懸ム　〈総躍価ゆ磐Re纈螺脚細総ト’

緯。粥価。

　曝申救出溺ゆ襲鰍ぜ糠∂5餐螺｝ム慧癒忌粥入篭避

皿相濫縛蟻蓑画影ヤへ壷Q鯉個脚㎜顯評騨世鷺縢

沸くお論語鳳嶋ニト麟蓑簗塾や無壷潔鰹龍團簑鰻曝心

P魯◎粥価。騒腱ぜ七百戯画沁蝉麟蓑闘争ヤへ壷齢

画虎憶画廊幽幽怨蝦回心癬ゆ櫓パ煙騨聴翻e灘螺ダ

魔羅濫叔鰹沸脚灘品々鳩嬬。トノ痛酷粥価。

　騨楽e踵申殺課鯉e相爆細螺ゆ櫨蝦欝灘還験慧03ト’

ぜ11十｛無知橿升Q蝋色読応m融∂短曝劇隈「譲健

鳥）働」e艘軽偲熔y黙樽譜磁心辮慧潔く十．〈一亭ハ

諭9酬。トノ嶋ガ　D〈魂く11塒e櫨礁e舷脚脚獅蝋9期

締り5》Q却》」融和孤燈桶価⑪

　1換ヂ〈粋鰹Q腿晒Re際熈灘鎌総05トノ螺蠣羅柵

雛e羅照冊細＿）ト総点癖澱両舷簾砲藤毅＿）トノ島〉り司

簑幽幽富農ゆ駆螂脚細黙∂トズ穂。トノ興。粥価◎
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　畷く籔e報騨QH旋壷讐一聴駒癒ゆ麟懸く窟慧O益レ鴬

・皿椅踵トト摸騰潔撚e蝋画虚心｝く疑憾鰯燦脚（晩騨一

の⑪）簑鹸騰N卜寅い駅亀e皿騨膿鱗総欝遡1∂艇》」細

砲潔櫛べ黙榔ダ申e確躍1躍鋸e毅槍e部細漕晒蝋醍

ξ同軸沁毅細蟹灘課程鰻£心癬トノ焦心若君。幅ぜ慧

〆＊！翻Q〆第灘：駒躍1£櫛癬トノ5ゆ圃：懸嚥麟謹如蝋誘

験（瞬←三鷹）鋼く腹：懸ぐ爵藤龍聴構台。岱ト調譲治者鐙総

終編のト認嶋怠粥価。

　藩1踊絶ミ聴一誌纏慧嘱ゆ競艇e懸宿陣R欝鰹魚蹴e蠣

→く鞄鯉ゆ譲e縛＿）ト螺館e確5｝哩騨H朴憾鰯際駅眼総

。畿トノぜ破二穀蔵粥く嗣麟沸e儲：慧緯5トノ他州“館霧

砲櫃価ゆ破鱒艇区験e騒動網蜘e灘樹・慨遡螺薦為鷹

蠣同朴盛者価ゆ螺焙炉燗謬略儀献期・o毅総e搬器鐙縛

際照映軽P織機〆申e艘軽砲灘園鋸総轄細∂トるゆ細

》，沿汐総忌粥価。

　》jQ煙灸〆騒蕪：騰欝醍e魚虚辞魯鴨り織〆1鞭e榔
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藤・蝋→く藤b欝峡螂羅e慨腿鋸砲函ゆ毅憩e際熈駆謙

演題£癬トづゆ却り沁駒総9輔幅。｝3eφ櫛ダ簑健襲

騒纒灘Q榔＿）二撹1嗣簑鞍糠初臆り5ゆ柵｛素語雛簑ヘミ襲

広戸糊売出03トノぜ腰強騨團齢遍く買血熈幽幽綿5トノ艘

軽簑映画幽幽健書画ぴ暢ぜ蕊躍鋸身ト幽幽懐3魚

縢PQ老廃簑綴五部麗P二ゆ網翻着払＊i潔纒（◎強O函

）慧05トノ顧〆申e艘破船團温々漁・ぶ罷り盤無血寮」面

汐癒◎粥価。

　粥毅ダ暎応訴禽Q瞭潔垂紐慧。益トノ慧ダ騨豪Q懸序

・R罵醍歌詠Q蠣→く砲区ゆ嗣駒糊黙汐穂燈グぐ灘e灘齪

験e際叙抗癌9猿榔縛蝋御室トー爽ぺ鍛〔醸沸脚瞠ゆ認総

調瞳吟殺震「や。」慧嘱ゆ脇K誘纒嬉嬉蝋潔価ゆ」噸刃

＿）トノ嶋。輔価◎　rや。」冠。鞠粥＿）り慧〆聡糊に農慕

り5ゆ藻救嗣喩篇誘9鶏5ト！十魂く臨画瀞慧曝彫験簑

櫨騰思幽幽ゆ縛v騨艦綴燃e毅漁e幽幽簑蝦槍心慕

P嶋。粥価◎
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　絢心ど韓翻くH最器益一塾一榊怨認価ゆ醐霞翻

燃羅e鑑課外。岱㎏訓欄鋤恥卸e鷹島樹爆eト鼠

灘翻灘鳳贈トるv｝蜘母“ト嶋燈制凱。

　懸歌R細く管物母顧即興総ゆ譲Q細価ゆ離州撫ぜ懸

串鞭頓縢羅靴bゆ鰹釈縛厭く馨e蜀錦総獣判型」麗粥P

鰯写ト嚇喫嘱心髄灘愚暗・1灘期鐙縛礁熈難聴細羅蝦価

ゆ，細押脚榔臨機。粥価。

　慧9曝唖R数蹴総緯わゆ照簑㈱：e圃懸H賦錘総0騰

り静物◎粥価簑ダ懸課鰯網蝋心e鰹鞭総。盛トノ慧ダ耀嬰

笹ト脇e圃襲砲翻勲爵∂oヴ際潔醐翻譜騒羅灘幽e灘鋸

冠繍艇紀綱鞠〆愚飛州鰻鷺ト鶴瀞粥価。》Je心櫛〆鋸

簑醐母圏叡澱ノ鯉幽総ダ騨燃鐙総和懸縛灘懸慧癒ゆ蝦

纒卜窩卜鱒擬縛ぜ照簑醐：脚質萄艇踊躍却のトバ蟻e

鰹救簑櫃穣駒櫓ぴ如婚姻鵬oo蝦擬鱗鞭脚灘遡濫無

腰漁ゆ，却慧嘱ぴ慢鯉螂畑燈e懸卜卜IR騒羅鰻糾e櫨

嗣劇詩懸＿）ト懸場粥価。嚥燈鑓総触曜賦ゾ寸劇團：卜・旗
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卜鯉螂曝彫救鱒救購謎く椅纒献膿y：騨鱗鰹R総05い

Ql鰹鴨脚価価薄ゆ縛旬ダ灘翻耀姪鞍1燈富裕“トるゆ幻；

》」鐙駒癒燈幅価ゆ拗心配曜蝿囎蝋メ）e灘慧緯畿ト襯

麟凝くガ鷹熱病醸螂論議マ喪翻転韻躍懸蕊e鍛鐵線

回漕e櫨救囎鰹騨灘南蝉漁い緯鋤幅価。

　柵ぜ郎糊細民讐e櫨幾翻澱職曝翻職r緯健論創

e蓑羅繍期漕慧嶺繍縛軟論瑚1心縄慧。蕊短螂鋳賢

蹴世罵慧K艘築客僧ゆ膿論議ドジ癒9評標譲ぐe腱鍛冶

鰹縄慧嘱鐙製羅心礁硬亦馬面蝋心畷Q糠蝦纏細ポ｝斗纒

鐵塒憾寝螂嘱駒思や魯，母母∂トノ嶋燈編価。》je富麗

〆鰹購細便e撫捕縛鱒救e睡〆纒珊慧陵畑轡翁忌》測

却のり緯心粥価。

　曖叶飛e離潔罵醗砲鰻薄ゆ蠣船毅○トノ慧評継《鮒e鯉

曝簑→〈濾蠣ド」総蔚ダ謡掃＿）り譲畑軟細時〉冷トノリ癬9

即諾ゆ撚糠駒総◎船価Q獅胸襟授鼠綿職漁粥∂ト瑠

『醐∂〉灸褻ゆ幽鬼癬慰黙謎細螺轟轟謡磁価ゆ昏睡懸
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・羅盤殺脚綿懸5価ゆ離隈験槍◎粥価。

　類岬認Q樫樋脚慰：鰹継麟の輔の“簑〆僑瓢灸心川

ロ離ノ　「曝吟領却ねく掩一聡隠ぐQ騰躍」却』ン。期聴ト

ー貸e譲A〆徽蜜e輪蝋e櫃繕獅・碑謹幡Q換々e謹

P噂艇使e縛5聴課矧順駅奴轟1簑匙憶轟癬〆網酬細縛羅11順

簑縛劫癬〆終釈く阿簑箇螺e心蔚総慣欝細野駒心零細り

噌砲タ回心黙ぐ睡麟＿）桶＿）ト！譲Q鰹覇心鞠伽トる艇蜜

鞠粥価◎

瞳卜卜R鰹旧く圓鰹颯蟻鋸騨

櫨捻　　鯉
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                    axE(recrTKVE SXJMImaY

gn 1979, as Governor of Tennessee, g came to Japan on a new mission:
'To encourage 3apanese investment in X'ennessee so that the people of my
state could have better jobs. Today more than 80 Japanese companjes
have major plan'ts in Tennessee. Xt has been an important factor in
creating a higher standard of living for Tennesseans. Ambassador Mike
Mansfield always said that the two-country relatgonship between Japan and
the United States is the most impertant two-country relationship in the
wor}d. The bridge across the Pacific between .Yapan and Tennessee is
perhaps the strongcst bridge between axxy 2imeriean state and Japan.

E'm here today, as president of rXIhe Wixiversity of Termessee, on a anew
mission: To create new partnerships between Tenxxessee axxd Japan that
wiil create jobs and improve our standard of living whike keeping our

environment safe. '
                     '
Texxnessee is one of the world's most important centers for energy research.

The Wniversity of TauRessee, Knoxville is ome of 2ttmeriea's SO major
research kmiversities. Just a few wailes away from The University of
Texmessee is th# Oak Ridge Natiefial Laboratory--ome of the U.S.
Goverxtment's iargest energy research gaboratories. }imoxville is also the
home of X'emameessee Vailey Authority, tke largest eieetric utility in the
United States.

We wamet to create a partmeership between Tennessee's energy res¢arch
center and the universities, corporatioms armd utilities of Japan. Our two

countries have a third of th¢ world's money, the worid's best jobs and a

dispropor£ionate ameuxxt of the worid's scientific know-how. We should
combine these re}asionships, momey and knowledge so we can produce
eanergy in ways that will create a safe exwix"onment for our two countries

and all the people of the wor!d.

K kave with me two of rff'he Wniversity of Tennessee's most distiRguished
scientists: Dr. Bill CoagXazier, the director of g.JTs Energy, Exxvironment

and Resources Center; and Dr. .ILee Riedinger, the direetor of the Science

AIIiance, a jeint center of 'WT and Oak Ridge National Laboratory. I
invite you to talk directly with me or with them if yeu wo"ld like to learn

more about this partrmership.
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                        KNTRODIVCTgON

      EIeverm years ago K came to Japan for the first time. K was on a

mission at the directiome of the President of the United States. K was the

xxewly elected Governor of Tennessee. I had gone to my first White House

dirmer where President Jimmy Carter said in no uncertain terms,

"Governors: Go to Japan. Persuade thema te make in the United States

what they segl i" the Uxxited States. Bring their pgants and those jebs to

YOur states."

      When I campaigned for Govemor one year earlier, I had walked
  '
across my state. I had walked more than 1,OeO miles. Kt had taken me six

months. K had seen that people ueeded better jobs, fft never occurred to

me then that the solution te our xxeed for better jobs might have something

to do with Japan which was 7,SOO miles away from my home in the Great

Srnoky Mountains of Tennessee. Not onee Tennessean had said to me oll

my walk, "When you're elected, go to Japame" Tenmesseans warkted better

jobs, but getting thera from Japan was meot oxx their minds. My owrm idea

of Japan then was a picture postcard stereotype: hot springs, Mt. Foji,

and Madam Butt¢rfly somewhere oam the other side of tkee world.

      When K arrived in Japan I found that the people of this country did
 '

not know much maere about us than we knew about them--the singer,

Brenda M£e, the Termessee Waltz and Jack I)aniels whiskey. ff found it

                            O-4-3



iiecessary to carry a map with me on my visits to b}}sinesses. And in one

case, a very pelite Japanese busiuessman after we had ta}ked for a long

time abo"t why he sg'xould put a plant ima our state said, "'Tharmk you very

much. Now please tell me just what ts a "Xrennessee?"

      X think today we know each other rr]uch better. geormer Ambassador

Mike Mansfieid says the most important two-coasMry relatioi2ship in the

world is between Japan and the United State$. X woaxld argue that the best

relationship betweeme Japawa awad any state in the Wnited States is betweexx

yeur country and the State of Tennessee. Over the last 11 years, more

thaft 80 Japanese bk'ksinesses have fowaftd their home in our state including

rxiajor investments by Nissan, Bridg¢stone, Komaatsu, Sharp, riroshiba,

Nippondenso and Matsmeshita. Trade has become more of a two-way street.

Japaltese eompanies are tkee largest pnvctaasers of our Tennessee agricultural

products. We have Iearned a great deal more about each eth#r through

conferences and cxchaRg¢s and friendships. We have learned that the

dogwoods and the cherry blessoms blooma at about the same time, that the

maple leaves in the fmotmtains of Nikko axxd the Great Smoky Mountains

tkxrn their colors togethef. Oxxr state ffower, the iris, begaxx ixx Japan. We

exchange students, and maow there is even a rmew Japanese high school,

                                                '
Tennessee Melji Gak"in in Sweetwater, Tei]riessee emot far from The

Wxxiversity of Tennesse# where X am wwow President. There is a strong

bridge across the Paeific between Tennessee and Japan.
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     Eleven years agQ, orm rny first trip to Japan, my mission was to

recruit betterjobs for the peopie of my state. Today, as President of 'ilxe

KJniversiry of Tenncssee, I am here ofi a new and different, but equally

important mission. This new mission is to seek your cooperatiorm in

working together to discever new and better ways to help our countries and

the world impreve our standard of living without destreying the human

emvitoxxment.

     Just two weeks ago X was privileged to attend a weekend meeting

of the U.S./Japan Commission for the 21st Century. E:he commission

includes a dozen distinguished representatives of Japan and a dozen

representatives of the Vnited States. 1rrhe commission members recognized

the difficulty of trade talks between our countries and the importance Qf

fianding solutioms to those problems. g]here was oxxe conclusion that X

berieve it is fair to say was unanimous among alg of those attending,

3apanese and iimerican. Et was this: fXhe greatest and most important

potentiai area of cooperation between the Vnited States armd Japan during

the 1990's would be to use ollr disproportionately large share of the world's

momey, brain powew and new technology to protect our environment while

we are gaining mew wealth.

                                           '
     In summary, what Ambassador Mike Mansfield has described as the

most irnportant two-country relationship in the world needs to put its

energies and resources togesher ixx a powerful way in eme simple model:
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better jobs and a safer environment. Eleven years ago, I discovered that

Tennessee had a "niqkie opportunity to play a centrai role in the efforts to

persuade Japanese businesses to make in the Vnited States more of the

products that shey sold in the Vrmited States. By a simple accident of fate,

Termnessee kappens to be located in the center of the Wnited States

populatioen. One ef my favorite photographs is a picture that a satellite

took of the XJnited States in the early evening when all the lights are

turned #xx. ff woxxld show this to my Japanese frieends. Xhey would find it

fascinatimag. urast of the Mississippi River, all the iights are on and

X"e"rmessee is in the cefttex" of the lights. West of tke Mississippi River, it

looks like all tke }ights are turmeed off, at least umetil you get to California.

Companies shat were interested ixi maaking produets and transporting them

at a iow cost wotkld find it better to eome to Tenness¢e.

     rrcexxnessee is equally we}1 positioxxed to participate in the llew

xamissioxx betweema Japan alld the Waniteci States; to find xxew ways to create

better jobs as wegl as a safer emevir<mrzzemet. fWine reason for that is the

se}utioxx to the prob]em depencts more thafi anything else upon how the

production of encrgy affects the envirormgxxermt. ffn other words, can we find

ways to produce energy that do xxot destroy the enviranment? In

Tennessee there exists today one of tke worEd's most impextant research

centers for energ>J an.d environmeent. At the center of that is [gMe

Urmiversity of Tem}essee, ome of Arnerica's major SO research universities.
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President Bush visited our university just two months ago, proclaimed it as

one of Arnerica's major research universities and spent time studying the

application of biotechnology te softving environmental problems. A few

miies away is the Oak Ridge Natioma1 Laboratory, America's largest and

most diverse energy research and deveiopment institution. Also in

Kxtoxville, Tenncssee is the headquarters of Tenuessee VaXley Authority, the

largest eaectric utility in the United States. These three meajor institutions

aiready are hard at werk on research and development concerning energy

and the enviroxxment, X will detail in my remarks today how we propose

to accelerate those efforts.

      rMhe reason I am in Japan, however, is because I know that we can

do much more if we work together. We need to widen the bridge across

the Pacific between Tennessee and Japan. ffnstead of only pursui,ng jobs,

                                                           '
we must pursue how to have better jobs as weil as a safer environment.

in working together on the environment we do not have the same kind of

cgmpetition that has led to acrimonious disputes between our two countries

over trade, Tkere is, after all, only olle environment. The winds blow all

the way areund the world. :I7here is only one ozome layer. If global

warrning changes the weather, it changes the weather everywhere.

                                            ,"
      g have accompanying me oxx this mission two of the most

distinguished scientists from The University ef Termessee, Dr. Bill

Colgiazier, who is the director of our Ermergy Knstitute, Enviroxxment amed
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Resources Center, and Dr. Lee Riedinger, who is the director of the

Science Alliance between the Oak Ridge Natienal Laboratory and The

University of 'Tennessee. K have been authorized by Dr. Alvin Trivelpiece,

the Director of the Oak Ridge National haboratory and Mawin Runyon,

the Chairman of the Tennessee Valley Authority, to say that they and their

institutions join with us at The Vniversity of Tenmessee in welcoming a

partnership with Japanese universities, businesses and government in this

mission. Dr. Trivelpiece is the former executive director ofbtl}e American

Academy for the Advancement of Science. Marvin Runyen is well known

in Japan because he was the first president of Nissan Motor Manufacturing

Company in the United States.

             WHE maCADE OF waE ENVXwaONtwffENT

      We expect the 1990's to be the decade of the environment. We

expect Japan and the Vnited States working together to Xead the world in

finding ways to have better jobs as well as a safer environment. Arxd we

expect the well-established bridge across the Pacific from Texxnessee to

Japan to be one of the most important pathways as we work together for

what will be the most important two-country mission of the 1990's: new

                                                '
relationships between energy and the environment to produce better jobs

as well as a safer environment for the people of our countries and for the

world.
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      We have entered into an era of expanding democracy aroxxnd the

worid in the 1990's. The remarkable ascendamacy of democratic institutions,

affirming the interdependence of political and economic freedoms, rnay be

the most significant development of this century. Continued flowering of

liberty and human rights will depend in part on maintaining economic

growth among the growing number of democratic countries with market

       ,econormes.

      But that economic growth requires e.mergy. After the respite of the

past decade frorn oil market instabilities, the expectation for the mrd-1990's

is increased dependence on OPEC oil and possible price increases. The

oil market probiems of the 1970's had a disastroms effect on world

economic growth leading to international and dornestic tensions. "K he same

potential exists in the 1990's. James Schlesinger recently warxxed the CJ.S.

Congress that rising oil pfices and growimg demand wili soowa push the V.S.

bM for imported oil higher thall the natien's 1990 trade deficit; he armd

many other experts expect a price surge for oil of 30 percexxt to 40 percent

in the decade. So, one of our most important challenges for the 1990's wi}}

be to provide cost-effective and secure energy supplies to fuei our economic

growth and to avoid the instabilities experienced in the 197e's.

                                            '
      We have learned as well from hard experience that economic growth

is xxot an end in itsel£ wne 1990's, X be!ieve, will also be krmowma as the

"decade ef the enviromnent." It was the top rrv news story in the IV.S. Iast
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year, accounting for 400 stories on our national networks. In 1988 it was,

for the first time, axx important issue in a W.S. presidential election.

Protecting the environment has become a priority issue around the world

as well, even a political issue in Eastern Europe, the Soviet Union and

develeping countries. gncreasing concern about global environmental

issues--greenhouse warming, ozone depletioit, and acid rain--have made the

environment a topic of international xxegotiations and summit meetings. At

universities such as mine, students are not only vitally interested in topics

ranging from solid-waste recycling at home to protection of tropical forests

overseas, they are atternpting to cio something about their concerns. At

home at our dinnertabie, our daughters insist that we recycle in our family.

This month we will celebrate at universities and cities across the Vnited

States the second Earth E)ay, exactly 20 years since the first helped to

launch the envirenmental movement.

      Protection of the environment can have econornic impacts. In the

United States, 80 percermt of the public believes, according to recent public

opinion polls, that protecting the environment is so important that

requirements and standards cannet be too high, and contimaing

environmental improvements must be made regardless of cost. When faced

                                                '
with real choices, however, it is unlikely that the public would be willing

to forgo everything else to protect emevironmental values. But the price

that the public is willing to pay for safeguarding the planet is quite high
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anci growing. Jimd failufe to protect the environment can hewe staggering

ecomaornic costs as weil, as we have seen with the recent oil spill in Alaska

and our natiorfs Superfund program to clean "p contaminated hazardous

waste sites. The current environmental debate in the U.S. Congress is over

the new Ciean Air Act, and how stringent it should be. Yet no one is

arguing against having a strengthexxed law because the public wants clean

air.

     The vital connection between ,environment and economic

development was elegamatly stated by Sab"ro Okita last year in his speech

to the Ecoiogy '89 internatiomaal Congress and Exhibition. "The

environment," he said, 'tis basic to contimued human survival, and Xong-term

prosperity for mankind is ineonceivable unless we exxsure that future

gexxerations are aiso able to receive full benefk of the blessings of nature.

But at the same tixne, deve!opment is also necessary in order to solve the

problem of poverty in the developing coxxntries and to exxabge all people

everywhere to live civilized iives in a better environment. Environmenta}

protection and economic development must thus be seen as mutually

complementary concerns."

     Minimizing conflicts between the environment and economic

development, espeeially energy productioxx, becemes a critical task for

politicians and technologists. Energy and environment are intimately

related; soxrxe of the greatest potentiag threats to the environment, such as
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global warming, are impacts of energy productioxx. 'ff1ie challenge is to

provide the energy essential for continued growth necessary to ensure a

better life and a peaceful political climate for all people, while at the same

time providing a clean and protected environment essential for our quality

of life and wegl-being. With attentiorm to energy and environrnental issues

in the 1990's by both poiitical leaders and technologists, we can chart a

course for the next century that vvill eRsure that our children and

grandchildren have productive, healthy and happy iives on this magnificent

planet.

      As Goverzaor of Tennessee, I created a Safe Growth Cabinet

Council to coordinate state efforts in promoting environmentaily-sound

economic development. Japanese corporations have heiped to provide that

safe growth for Tennessee, Japan will p]ay a major roie ixx helping the

world to expand its techxxological possibilities to provide the toois needed

to sustain economic growth and to protect the environment. I have come

here to tell you what we are deing on these issues, to seek your input, to

find out more about what you are doing, and to explore possible areas of

collaboration.

        IVNmeRSXT:ES SOLVIE Rgi;AL-WORmo PROBmsM{S

     Only reiatively recently hewe universities, industry, axxd state

governments ifi the U.S. recognized the reievance of research universities

                            '
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to economic development and the importance of universities having focused

r¢search centers to attack complex real-world prQblems. Both trends are

couttter to the "ivory tower" model of the university. Within the KJ.S.,

states are engaged in a competitien with their neighbors over attracting new

industries and jobs and developing high technology corridors. Almost

simaultaneously, the private sector, state governments and the federal

government have realized that a first-rate higher education system is a key

ingredieant in maintaining and expanding industrial competitiveuess. State

governments now see the importance of research universities in attracting

imadustry alld fostering new jobs and start-up venturew. Uffxtseersities have

recognized that focused research cermters can be used eg targec inteliectual

resources on vital societal problems. These focused research centers often

cut across departmaents and disciplines because compXex problems eannot

be neatly compartmentalized. rffrhese cexxters are proliferating at

universities, often with help from the private sector, The U.S. government

has moved ixx a big way towards support of these research centers as well.

These two very important trends at research universities in the V.S. in the

a980's--stressing their relevance to national and regio"al economic

development and utilizing focused research centers for solving importaxxt

problems--hnve been stimniated and enhanced by the growing partnership

between universities, government and the private sector.
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ENERGY ifipaD VXWgE meIN7VXRONtwllENT AT masc WNXvamsX'rw OF TENNESSEE

        As one of the SO rnajor researeh universities in the United States,

   EThe University of Tennessee has been involved in energy and

   environmental research for more than two decades. Xn 1973, the university

   created the Energy, Environment, and Reseurces Center to bring together

   faculty armd students from many different disciplines to work on real-world

   problems, "lke center conducts over $8 milliorm in research each year. The

   university also has a major interdisciplinary program in ecology, a Center

       '
   of Excellence ima waste management research and education, and strong

   programs in nuclear, chemical, and environmental engimeering. Much of

   this research is in c611aboratioxx with Oak Ridge Natioxxal X.aboratory and

   the Tennessee Valley Autkority--two energy and enviroument institutions

   that I shall speak about shortly. :I'he university also has one of the best

   research programs in the W.S. on the applicatiorm of biotechnology to

   environmemetal problems. When Presiden't Bush visited the university in

   January ef this year, he was showtt how microorganisms came be "sed te

   degrade toxic chemicals in the environment. Scientists at the university are

   ianvolved in research on environmental issues ranging from giobal warming

   and acid rain to radioactive, hazardous and solid waste management.

                                                 '
   Research on energy productiozz ranges frorit inherexxtly safe nuclear reactors

                                '
   and fusion to clean ceal and solar. Most importantiy, the scientists and

   engineers work hand-in-haxxd with economists and social scientists, since
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public perceptions about a technology and its economic feasibility are

crucial factors in deciding whetker or not its potential can be realized,

        ue & Tue OAK RtwGme NATKONAL msORATOew

      The University of Tennessee is fortunate to have nearby as a "sister

campus" the nation's largest and most diverse energy research and

deveiopment institution: "]["he Oak Ridge National Laboratory, The

laboratory has 4,400 empieyees and a budget of $400 mi11ion per year. Kts

two primary missions are to conduct applied research armd engineering

development in support of the U.S. Department of Emergy, and to perform

basic scientific research in selected areas of the physical anci iife sciexxces.

mewaergy research at the lab covers fusioma, xxuciear fission, comservation,

renewable energy and fossil fuel. Ezzvironmental work covers global

warming (with a new Center for Global Ermvironmentai Studies), acid rain,

toxic chemicals and many other areas of environmental science. The

laboratory is piaying a major role in developing new technologies to reduce

the cost of cleaning up environmental problems at Department of Emergy

facilities and deveioping new technologies to help alleviate global warming.

fft is also helping to develop the mew exxergy plawa for the V.S. being

formulated now by S¢cretary of Energy James Watkins.

      "ffShe University of Teimessee and Oak Ridge Natioma1 K-aboratory

have cteveloped a close working relationship, inckuding the Joint Xnstitute
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for Fieavy Xon Research, the Graduate School of Biornedical Sciences, the

Graduate Program in ikology, and the crown jewel: The Science Alliance.

gke Science Alliance promotes joint research and educatiorm between the

two institntions. By letting the two institutioms poel their intellectual and

finamecial resources, it creates a more fertile environment than either could

achieve on its ewn. The partnership's cornerstone is the Distinguished

Scientist Program, through which esteemed researchers are appointed to

joint positioms. EThe 11 Disting"ished Scieantists--ranging in fields frorn

nuclear engineering to environmental biotechnology--have brought

outstanding research groups, extemal fundimag and prestige. Several of the

Distinguished Scientists are engaged in environmental research and energy

techno}ogy research.

          WV]X7 & rffwaIE rXIENIwwlSSme VAMkEY AW'Tmokl'rcY

      erhe Tennessee Valley Authority is a wholly owned corporate agency

of the United States. Kt was created in 1933 as part of President Franklin

RooseveXt's ecenomic developrnent program. 'TVA operates the largest

electric power system in the V.S and manages America's fifth-largest river

system. Originaliy, 'rvA built multi-purpose dams for eiectric power, flood

control and navigation. Today the agency operates hydroelectric, coal, and

nuclear facilities for generating electricity, continues to provide flood

coxxtrol axxd navigation on the Tennessee River, ascd carries ek}t a variety
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of economic deveiopment and naturaX resource programs. EVA has about

2S,OOO employees and a budget over $S billion. By focusing on efficiency,

productivity, and accountability, TVA has been able to hold electric rates

fixed for the past two years.

      TVA is aggressively pursuing improvements in energy production

and enviromemental protectiorm. Xt has cut suXfur dioxide emissions in half

axxd reduced particulate emissions by 93 percent. Xts fossil plants have been

operating in recent years at 20 to 2S percent below the allowab}e rate for

sulfur dioxide emissions. rThe agency is developing and testing new

pollution-control and clean-coal technoXogies, such as its Atmospheric

Fluidized Bed Combustion pilot plant. TVA is also striving to be a leader

in protecting water quality armd recreatiomeal opportunities in its river

reservoir system. Kts National Fertilizer Development Center, which has

developed 7S percent of the world's fertiiizer techxxology, has changed its

naxne to the National Fertilizer and Environmental Research Center to

focus on environmental preblems of agriculture. After several years of

problems, TVA is again operating its rmclear power plants with high

efficiency and rigid safety standards. Xts Sequoyah plant ranked second in

the U.S. and eighth in the world Iast year in the generatiome of electricity.
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                 gemermrNERs: w'rr, vrvA & oRNL

      ("VA, ORNL, and The University of Termessee--all with their

headquarters in the Oak Ridge corridor in the valley of the Great Smoky

Mountains--have rnany collaborative efforts. Together the three institutions

created several years ago the Consortium of Research Institutions. grhey

found that there was a major synergism in combining the resources of a

major research university, a major nationaHaboratory and the largest U.S.

electric utigity. The consortium members meet quarterly to discuss topics

of mutual interest in energy and envirorment and to plan eooperative

ventures. One example is the Power Electronics Application Center, which

the consortium put together, This center was s"ccessfu1 ixx winning a

national competition and is mow supported by the Electric Power Research

Kmstitute, the research organization for all the electric utilities in the U.S.

      A priority for The University of Tennessee is to develop additional

joint institutes and other collaborative endeavors with ORNL and TVA.

0ne that is being formed now is the Joint Institute for Computational

Science to address important issues related to high-performance computing.

The institute will unite computing and scientific experts at XLJT and ORNL

for research, developrnent and educatiollal purposes. Xts activities will

center on developing the science and technology base to make "massive

parallel" computing widely usefu1.
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     Another new institute being created is the Joint Institute for Energy

and Environment. Xt will focus on energy technologies to cornbat' global

warming, applications of biotechmaology to protect and clean up the

environment, aand new technologies to･improve mamagement of solid,

hazardous, and radioactive waste. It will be able to call upon all the

considerable resources engaged on energy and environmental researeh at

The gLJniversity of Tennessee, Oak Ridge National Laboratory, and X"VA.

     A third new institute, the Joint gnstitute for High Energy Physics,

will play a role ifi the design, constructioxx and eventual use of the super

coxxducting Supercollider, the spectacular accelerator that will dorninate the

field of high energy physics well into the next century.

                      '
                   ikgENDS: XJ$A & 3meAN

     ll have come here teday to get your input and adVice on how we

might work together. Collaboration between the U.S. and 3apan on energy

and environmental issues will grow iwa the 1990's axxd beyomed. I serve on

a Commission on U.S,-Japan Relations fer the 21st Century, which is

examining potential areas of cooperation between our two countries. The

moajor focus of our discussions within the corrirnission has been oxx ermergy

                                           '
anct environmental topics. 'lhe institutions that X represent-- the University

of Tennessee, the Oak Ridge National Laboratory, and the Tennessee
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Valley Authority--are especially interested in expanding our connections

with Japan in the area of energy and environment.

      I look forward to working with you on my new mission: To create

a partnership between Tennessee's energy research center and Japan so

that we can create better jobs and a safe enviroument for our two countries

as well as the people of the world.
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㎜終e8飾喚婦一・鞭串融融榊畷ゆ

　　　　　　　　　　　　　　愚論　青田
　　　　　　　　　1
　灘磁極勾画誰粥幅⑪藻蘭引藩勧高詠曇細）㎏
顧講外曲犠戸藩慧』懐〈十田駄面鶯φ職メゆ
臆〃》Je堀留轟々属）嗣試織鵯瀞粥幅rl暇糠謡
轡鰯轟喫轡鎗験囎瀞粥幅。鷺欧鶯罰柚粥鞭轡
画幅〆転轍嶋〉鼎世《融藤離船6短歯糞灘邸凝瞳
為蝋画轟穏詣講聴ゆ幡羅瀞嗣鰹露細く械強将ト畷
爆睡畷震鞠訊大曲u心離・論語心篇講論協議磯
磐幌軸⑪

　細努3蝉轡鷹終幕獅綱島慧軸心参」糖ゆ鶯要」縛

邸纏る幅価犠〆綴欝刃磁占用魚価灘聴撫鑓羅：
輿懸m終《嚢珂弊燥聴一廓：縞織珂鍾織鰍一綴蝦
轡姻隙鐙慧罐1鰹撫品）トノ鵡嘱心嚇虚・o纒鵡犠澱

塒蕊豪製聰謙儲総鼎幌価⑪寧e愚趣慧凝“騨
るゆ鶯慧鰯潔鶯纒如珂鈴壷嫌一総嶺く属轡幅犠戸
藤慧1噸鵡e覇轡総燈”uΦ幽寂姻鶯鰹瓢蠣湘
離愈鴇く橋蠣癬。邸砲り鵠瀞幅幅⑬口鶯聡梱く属
e識i盛合｝」鶯圃七二→ぐ鞭懸慧鋸ゆ起縮輿ノ粥
硬灘嘱“髭慧鍵静幅畑健。藩慧卜」＄朧綱く属傘
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簸く穫験e幅礪鰻わ轡慧穏〉メ露e鯉e灘1潔粋
聰講罵ト♂虚嘱纏縫鞭離轡総轟漏）轡講掛置網塙・

卜3鵡楡脚蝦鎖）ズ　ザ回弊壷嫌一同縢憐爆幻肇レ

鵬覇凝遍想4〈爆穏雛耀刃礎鐙06搏ゆ。1ぺ
華bl財e蕪1怒”輻喫1嘩く痢く滑轟心寧静想
鳥驚鞍網縄11碁牌鷲i聰鰹細目磁幅ゆ嘱・“餐斧
鱒く瓢慧偲。粒葱砲轟瓢国訓ぺ3滋）鵡響詣％心礎

懸樋罵欄魑滋）曾るゆ＄瞥慧躍如憩心神岡尽き9
⑱嘱心罵雑日報雇）喫⇔卜je蝿心略奪」刃轡癒鐙ρ

櫓○胴輪〉目皿く喫紛罵羅燃鷺翻夢蝋慮姻臆謁
肩輿夕蝉鋼一戸幌概鰹鰹刃8解舜嫌一e灘導爆
勾慧。詣轡蟹鈴轡盛謝幽翠凝匁轟慧籍ハ怠穏病
婦晒心縄心罵籍6鞍枷輔ゆ概⇔綿額梱申1き幌
嘱綴脳払ゆu邸葱紘舶轟驕ノ5轟騨鞍麟価￥
鞠轟梱轡“邸想“鞠瀞禰畷轡型艇継る轟募惣
層礁凝為評卜」噴購φ蝿心慧穏6トノ榊凝引際価。

　縢暑e珂弊越廼一線雛1淘鰹羅慧。藷騨慧〆
虚稿轟鱗械穂凝瞭職纂レρu磯鞭灘慧蝋鰹写
物ゆゆ掩瀞幌ゆ縄心。蕊）論議戸藩慧腿数離騨
畷礁釈門ん）喫｝Je難く属離’膿欝慧慣辱欝轡騰静

編幅珂弊曼嫌一刃蟹鰹避糊螺園圃慮蝦臆鵡e
繋豊浦麺心爆慧腿申損製。詣粒購く鐙堺町職
梱笹識嗣匁戸珈葡磯e勧i合算轡ゆ額爽ル邸顧
β榔幅。
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　　　　　　　　　11
　螂袖手1畷刃。）轡瀬鶯鰹聡ゆ喫驚e慧2婦
孫磯嫌一想。詣軽鷹醤鞍慧濾鰻蘇鰯灘飛騨欝
枢麗澱惚搏ゆ蝿野崎髄5粥幅犠〆月鵡汐嘱5
即急」心慰慧。ル厨隙：鰹禰灘）1翻糟曾慧勾心轟潟

詣心U糧瞥総齢粥価。1堅くO計（悶悶隅圃
世〉轟心鱒〉畷即興駒
環醤鶯珂解壷籍一聯灘羅e灘：b慧寧轟蕊櫨降
等》醜混）〉騨〉穏膿腫藷粥畑門田」鶯嘱・“凝整」

謁轡総桐戸ゆ鰹轡4く報蝦震瞭噴瑠譲・“駅鞭〆
柵轡《頓塙趨盤β包孫壷紳一照購避蜘憩型押1
韻1灘慮甲羅：罵纈嘱鼻1扁詣ゆ蝿心罵騨野心鶯轡野禽

　｝」鶯蝿心凝月勾噸甲州2轟慧卦」｝5轡珈舶健

男1灘i嬉珂嚥難聴一瞥圏鰍榔蝋製肇割物樹詣
勾銀器榔幅⑬鰹犠圃鞍慧1ギく圃瞬厨（欝黒川
0厨）職網曳陣門遡照《3耀騨グ圃曜鰯臆e覆
囚ダ鯛螺翠小鯛粛穏鳥声珂蒔愛祷一鶯灘瓢犠
瀬嗣駄卸ト認詣幌幅。喫却搏《慧〆1綬悶隅世義
心雲蕪1怒騨爆櫻鰹鶯鞭夢」櫛幌。）翼1網翠111塒

（欝羅恐く掛）粥》想〆珂野禽祷一e灘灘撚
翻想澱魂ぐ資望礁。）錘ム幌幅。顧“聯弾雌鐙罵

β畷慧｛轟健男劔11い1日訳禰畿即興詣ゆ
Q鈎幅・月9腱珂鱒愈聴一e相穀脚牌鍵罵瀞
轄論粥ゆ喫喫愈想・脚鯉慧騨冠11嘩く盤禰智凝
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遍）メ 1媛翠川山回三山婦孫壷二一eギく訳二
陣耀三縄“ト」聖二心三二詣幌幅。証）集議蓬醸1

慈牌駕櫻懸犠課姻の〆陣趨e：癬べ羅遡慧1賓
一心禽川観緊ミ隣轟鵡lo袖壷山回幌轡メ回心
罵蘇月二陣鍵弓懸e櫓轟」笹顯。鰯愛鱗慧三三
国払ゆ曾の幌O喫。山回騨鱒eぺ貼塙終試製
慧誕㈱轟轡の二二詣山鳥心無螺雛禰穏“り虚
“喫。ue嘱ゆ餐》」刃轡掩瀞〆鰹塙圃駒慧
r叢趨《山山黛二三議）憩離嘱“ト調羅燃臆繍e嗣

蛛幽鷺難ゆ戸珂鍾壷壕一e雛瞭脚欝極鰹憾・6⑫
劔珂孫三智一戸晶晶晶晶蝦脚灘禦感）曾β塾」沿ゆ

粥喫珂回忌聴一輪擁瓢晶晶蝦（転喚幽ノ〆鯉脈
講1麟〆麟騨1声三三濯愈ト費勾）脚韓；欝ゆ曾虚塾」

心⑪卵癬乱心腿二三評陣螺ア隈鰻1欺貿漣壷e
翻＄蕪珂二二簿一二三腰軸露嘱心嬉ゆ鞍5u
心◎楠憩嬉慧糊蘇鯉鯉〆購晶晶耀轡二三樋2
三三鰹H照ア鯉酷械二三勾慧顯i鋸三島誰｝」心Φ
｝」鵡礁e鞭蝦梱i顯鰻ゆ轡評陣耀樹冠憲）囎旧記

脅嫌一三蟻e高山細ト磐粒5｝」心』却る心隔
脚淫乱トノβ6喫e轡幅。誠心ん）概趨隙駒e鱒
三二喚衡一e乱訴2桃毅｝遜幽霊傘三島二品e
漿腰回ゼ緬三三躍二品蹴ゆ喫e即幅ゆ1べく
O世電湿べ静輔畑刃ダ鷹醤e翼撫鐙畿b慧慧
潔蕊）冴露轟邸却轡慧珂轟蕨智一e燈瓢夢襟韻
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璽尋｝畠纂瀞漕陣触吟興《鋭灘e珂孫選嫌一物瓢
燃種犠。轡蕊6喫《欝鞍娼。嘱喫戸　r磁御壷祷
一爆。藷轡慧螺聰鞠幽申心タ編極ゆ卦」詳）尊報

5」幻β沿4一誌丹州穫e層岡岬似麗聯想穏
。轡5“喫e轡アu鶯盤i叢轡櫓脚蝿滋）魂。
　滋）磯細）〆申e灘。繍鞠脚縫轡腰回幌幅却声
｛報く閣世（欝灘4〈o世）鰹轡騨懸脚長四聖
e珂解愛隅一e聡纏慧翻耀誌）評蟹櫻慧｝翻転婦
β野島◎藁）轟禰メu轟慧募築縢終磯匁鶯卦」邸
駒慧凝〉声翻［騰鐙難聴櫨：轡轡癒欝胃軸⑪輪＞

e㈱セ駒珂孫物界一鞭灘：箒犠幅概ゼ榊〉凝O
答酬1認藷ゆe》価。
　遍蝦爵襟脚概粥心慧避轡声藤概春闘婦興研
婦一鞭灘同割聯帯藩際際概愈〆縢続e珂弊磯
衡一〆灘慰〆申鶯翻罵。藷曾＄翻櫨轡駅欄ゆ
瞬5幌幅鞘師騨聯弾1驚く斗藷塒慧。＞憩無料
振）喫綴蠣e1即く華掛磯野口oo圃世嗣繍ゆ
蹴搬繕孫壷中一雌馬蓼ゆ慧’1為世隣欝｝・擁く
訳覧駆ト物権く昏ミ鰹ノ珂飾磯聴一管騰慧灘：瓢轡

藷〉鰻鏡心刃詣ゆ日嗣胃管；蝦却証）賢3幌価¢
門崎ゆ〆　1べく肉筆くくノ＜1綬揖罵“誰トノ慧
駅智慧灘訳轡司團6紛る幅幅⑪｝」陶想驚く警
世2粥喫く昏寂O掛叩く“腫磯際e驚螺梱醸轡
棉静幌幅刃2醐訳卜勢瓠濯離穏瀞申心汐総瀞
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幌価。ト」穏罵。叢り三二慧鰹山脚翻価ゆ却懸愈
詣嘱価慧轟勾轡戸111い瓢訳卜堅ト趨＄灘簑）慧
幌碇馴（籔纒鞘卵φ慧晒轟轟冒穏鐙穏5e極幅。
轟欝爆申心」幅幅却漕㎜三三婦瞬壷二一《叢誌
様i慧申沿蘇i躍験枷編三三⇔

　怒罵澱日凝刃漏）轡鞍灘iゆ喫詣鶯慧〆珂三盛
嫌一e薬継欝轟為く昏鑓嘱幌鞍慧総粥瀞懸遡鞠
鞘穏詣刃β心塾」茜轡囎瀞幌幅Φ禰“却ぺ夢”箏」
〉畷蝦慧穏瀞螂瀞轡擁纈慧令遍）楡1◎トノ柵ト」詣

廼粥心嬉慧睡叢粥価犠声幌鰻幌鰻1報i二三瀧舶
轟粥畑健。蜘鶯島邸。邸這）輔瀞ト懸〆　r継柘
綴課鯉路碑縢櫓脚《三三夢穂ト」轡グ・㎜数喫聯鶯

螺β睡藷露鯉嫉識博鷹幅贈u刃慧穏5ゆ』u
心騰夢智藷ゆく凝聯塾幌震蹴螺e齢歌蕊司轡
囎轡｝」勾轡価⑪卦」轟轡嗣鷲1謙幌ゆ鰻縢輔磁珂

解喚聴一灘瓢鶯懸棒塙懸澱鶯io轡囎贈照・6
譲髄心鶯轡価⑳腿庫鞭鴇蝶総澱鶯11｝◎二二轡
蕊講識曾藷ゆ却詣櫛｝」三脚粥鯉二心凝詣く三
輪轟蝿心駒幅⑪嘱喫三三軟螺鯉騰轡傘総粒櫓
ゼ鰹瀧傘駅敏徽蝋轡罵鰻二二慧グ鯉趣三三蒸留
灘珊・慧華；纏智棚露謁睡β厨嘉ゆく禰野」轟幌三

輪詣蝿心験価。o輕瀞珂孫褻静一纂詣三二枷
慧慧獣畏幅轟慧課三二三栖礼／艘ト」鴫穏ゆ・口

e縄心凝鞭犠輪戴鰐心轟ゆ縄φ慧頗募轟ゆ⑤

0－5－6



轡囎瀞螂幅。

　誕築購く層群や曝隷トノ5幌価e慧グ磯物ゆ
幌瀞階層｛叢＄塒！・鈷ぐ訳ト勢トe珂飾壷隅一
響羅e蝋引珂紳喚騨一醸遡。）軸礁くト⑭幌編粋
慧｛蝋騨轡鞠寧心轡穏誰刃益心u却轡幅⑪凝刃
樫《葱ノ11000世離慧縢慨慧φ鶯！！1グooo
岡岬篇陰駆痴鶯翻殺爆翼藻〉瀬戸川瞬。酸捧瓢
同勢幽鶯慶蒔摸耀鯉蹉癬轡撰門島一心費誰》」

却罵費6轡藷粥払。心u鱒塙睡郷く鶯聡樹験
想避　r塾」轟轟心騨聾m黙殺鈴懸燭ゆ婦轡ρ閣《）

o》露華。《）映砕瓢勝勢晒鯨月e㎜騨蝿瀞鰹鰹
澱鰹練緯型押ゆ脚謄《粥畑物。寧轟轡鶯慶帝鞭
慧轟轟ゆ隣製〆脚：灘〆隈雛職嫉ヂ申⑭趨鶯課
耀駅馬i脚艦閣蝿静轡撫細螺蕪蒲慧蝦翻薩価露｝3

勾犠瞥鞠蝉鶯響町誰野幌価却〆脚下轡隷議藷』
評u心る間知礁轡畷籍藷鶯斡幅。u轟纂醤劇
轟勾鴫側副05鞍綴｛叢憂蟹胴飼麟：慧早期髄解
悟轡篇簾る謡）轡謙粥幅。

　　　　　　　　　111
　滋川猟雑誌）賢麟e覇蠣温）喫詣鶯慧鞭トト醤鰻

瀬鶯鯉轟e陽暦羅グ畷蝦e吋紳喪舞一梱凝蜘
〉町制評等軸汐轡蟹螂離耀e総瀞領幽鞭槽《粥
幅勾〆堅粥智珂挿壷聴一e畷懸鰹樹騒襯温）1副
5＞｝」幻慧申心盤細・凝癖e趣慧餐鳥》」却汐縞ρ

0－5－7



瞳Nr殺想。ム三下ヂ㎝終慧臥ス三下’艇一嫉
ム三二〆㍗〈珂一～ト八e粥心穏臓セ丁丁懸隷輿
即下ム9平骨。o鄭櫛’》3轟樹糎1二三三二ト」
証）燭二心刃轟グ癒ゆ盤i諜輻輿爆《三二議）囑心刃
集β噴月却下慧餐。ト♂壽難瀞幅加磯。滋）轟議）’

1報く瀞世e＞遡e貼珂壷、鰍や驚鶯繍軽蕊
灘”魯熟三二駒下罷躍礪纂輪藷u幻慧｝」穂ゆ
鶯刃鰐瀞駒価。庫癬鰻無別丁穏〉’1遜トト領瓢
敦＄購潜思躍為曜製醐鰹鐙礎鞭暇ψ囎ゆ〆ゼ
緬〉糊騨識曾鍵瀞三極。卦3韓慧φ二丁潔函）トノ

島轟羅慧轡型跨る鶯四幅。
　申鶯嗣u蒜磯瞭葱翻門門盟潔漕幌喫懸灘細1
予予下野羅蝋瀞勾慧淘沿凝瀞灘翻鳥慧。詣轡
藩喫櫛慧轡“遍終繁欝三三製惑）り二三灘驚穏
瀞輻野禽Φ箏」糠ゆe憾・ず、慧oo磯夢懸纒弓鋸
冠孫脅聴一平等㊧艦蝋瞬蝋駒下〆驚終慧門門
凹凹憎憎曾詣憩5憩e門燈灘縄｝」蒜粥三三｛蝋
聰識轡三野鵯静幌幅ゆ議轟謡）メ畷凝《勤嘱心爆
瓢蝋塙嘩く騨麟紳三二滞避敦細e尋く鰻榔磁嚇凝
肇騨詣ゆ月却細鞭轡《三幅刃グ認門門慧㈱裟＄

u幻鰻む鞠王覇v誇鯉繋鰹螂駒e二三三二e
概回漕縄麟1腱購謹鐙慧懸門門誕漿翻梱議14
詣轟轟葱誕燈三門健。月湘三三三三蝿沿罵割
騰e蝦蝦隙e灘：》腱欝曜欝嘱駒冠u轟鯉わe

0－5－8



購鰹e蕩繍梱謡）トノβu心λ』誰・o擾。）〈灘畑為釦

羅トノル緬粥幅刃グ灘コ醤轡月卿心即興騰i鐙想遡

澱轡弱）1儲β轟馬丁羅欝嘱畑健。叩網想夢。冒

鞠轡5ゆe鰻磯檀越畿慧敦蹴e傘欝鞭轡顧伸
3％心邸藷心髄慧1隷難燃幅穏誰鶯即興。
　蕊断物田飾縫羅轟慧轡凝轟穏恕韓慧凝み倉礎
誰｝」謁鞭緊載総瀞町彫犠ノ月轟憩凝匁轡ゆ難
羅礪慧濫鱒轟微細磯。譲開戸　ザΦ鶯鄭粥轡蠣i

硬駒藷細螺幅邸斧田β蹴舞鋼’o幌齢1雑穎
111塒轟1綬綬繍世瞥縁響欝燭価刃〆囎領掌鯉
講罵灘講静穏｝」6轡〉ゆ鶯瞥慧穏轟憩・“職』ア

u心睡船鰯心離鐸“轡鞘爽斎燈幅。o粥励声
悼一心潔脚鶯蟹鞭鶯部講為灘躍如鼻縫為趨彫
心搬翻韻轡馬副賢〉ゆ｝3幻罵礎勲砲・“鱒望郷
幅⑪寧鵡磯嶋蝋細川轡。灘トハ蜜1“へ蝋騒騒
りβ轡〉晒轡囎瀞粥瀞憾心。露心層懲懲蜘Aプ
φ幌軸物酷領聯帯藤鶯鐡纒日曝凝ゆりる響く
概繍評轡ゆ榊穏〉却櫓饗羅鐙轡囎6峨ま蜜喫紛戸
幅喫聖職e灘禦鶯1灘廉慧購鄭瀞タ嚴慧籍5刃
晒貸轡詣即く概櫛懸”ゆ遡慧賢㊧獅・⑪脚義脚
爺）喫囑心嬉’　r1灘綴露刃鯉澱く属報鶯羅1脚謙

轡ル喫e轟認邸総鎌瀞’督瀞幅ゆ輔櫛想鐸6
髭〉ゆ駒温）嘱心。

　口e嘱心凝努」勾轡贈瀞戸轟菰癒想’｝イ孫喚

0－5－9



嫌一手聴湘鰻わ駒慧鱒〉”堺町e激紬磯回職
滋）トノ声　r蘇議飾りe蝿噴凝》」日興葬ゆe轟勾

心轟¢鎗磯穏1灘慧灘艦ゆ漣聡細心ト～鎗野幌
勾ゆ瞥副）恒心為』却朝洲漏）野地鶯川幅。刃ル

心e慧懸弓勢課鯉開脚螺ゆ離慧十厨ノ十瞬塒
類押回凸凹婆轟磯瀞幅下⑪幌喫隙1懲グ障暑鰹；グ

服繋郷軍e蝋鯉髄慧O轟冒鞭μ誰蜘｝」轟心脚
“〉網船趨。）喫趨警」瞭同製樋5轡禰國世嫡心
華世e懸鞭塾磯為晒鶯駒幅爵鰍媛聡珂蒔喚響
一町壁心轟鞍鱒欝煽幅辱く鰹灘2繋鎌〆陣遇聡驚i
韓戸凝領声擁：鰻欝灘紳鶯螺鯉離“回暦慧｝3轟
斎嗣e欝離調轟轟⑱e》幅爵粥魂｝」鵡み⑪鶯門
門即興寧募鰻勾画職階穏ゆ邸慧里下轟層詣鶯
轡価⑪

　畷四型慧珂興野四一e灘灘慧纒平門鯉領く恩
課”申e翻e磁孫磯回一職開智予州匁轡下総
議ト誘鳥〉籍わ糊置礎〉ダ灘甑湘轡囎磁磁慮e
蜘蜘健轡｝」轟心轡雛欝。）避勾野望）睡誰〉為轡

：鰹隷瀞騨藷写声匁轟四隅二野誰〆申・“汐凝誰
幻蹄纈慧鵜羅轡即興詣〆努」ゆ静心蝿・鄭町費貸
粒鞘幅誌）翼。　r卸量隙特写覇瓢即興灘：繁）曾藷廼。

塒癬1・4く訳e帯解《叢灘簑）隅隅騒滋）トノ鳥幽藩

震e蝋羅i婦孫宅ミ矯一駅噸。）梱腱鰹犠畑知露脚

0－5－10



畷籍詣」2露慣習r隆酌澱ぐe曝綴躍癒1壇懸
膨越階v下調騰：鐙慧確嘱6轡枷轡虚ゆ欝欝蜷
盤製夢懸醸臆離蜘e製陶蘇鷺照〆鰻鷺蘇穏勾
e購瀞離灘1轟癒e瞭壁際鞍禦誌）騨ム轟羅慧費
憩層β』降心凝纈螂幅茜〆幡癩一隅蝋雑u瑠
粋懸凝藷⑭瞥幅燈轟轟聯’8営門聴一嬉“詣
轡慧野戦癒劇轡勾四幅ゆ轟磯わ回暦凝〉声門
セ鶯同孫褻雑一鶯賢籍くぬ脚濯野畑》聯築み怠グ勾

癬樹却ゆ義樹無艇鞍詣轟轟慧凝椴禦藷鶯轡価。
即興誰麟畑野幅却〆Φ粥轡婦艘鳥幌轟睡メ夢」
轟開心鶯9騨磯聴罪同調邸職灘懸ρ輪〉鶯麟1
懸榔興国》ρ卦」霧心轡難心磯胸輪1｝ミ擬灘縦轡

勾欄1叢〉門外る心夢瀞鞭》夢貸粒藷轟綴同断
憩穏詣艦轡幅心

　檎騨1藩慧醤騨湘e灘勲慧総懸瀞電環下智羅
。詣り藩駅轡擾副司愁概壁心睡る幅幅ゆ遥㎜抽
健轡袖糠ゆ鶯野心慧〆1繧『ぐ。塒螺ズ一喫華
Q厨㌶梱鰻阿戸例幣摸即下琴弾慧嘱鞘〉鰻腿
一）隅隅畷。1霜斗20計㌶e糠1升粥轡平戸　r扇
孫喫祷一ア穏轟御回齪澱鶯聖賢》慧〆》」轟磯
即興駆卵殺開脚喫ゆ輕野望螺嘉）ゆ囑・6罵穏ゆ。
陣灘短義募ゆ冠四馬静一懸刃層。り藷〉。」
爲轡騨聰e辮鰻襲愚窟e鰻癌徽課鯉想羅騨歓

0－5－11



嫉蟻〆櫨蝦鱒誤下下嶋鞠磯畷ハ心門包二〉旋簿
沿」下心ム三叉職犠橿三和総瀞幌遍）喫。藤喫
紛e厳鷹響町｝遜臨枳課謝総門鵡）り懸｛諏《門門e

灘噸轟心騨愈糧麟細轟。鳳旧離寝潔温）轡蕊鞘
町議喫。申蕊）トノメΦmlllooO擬静瓢伽券編
。課礫鰹蝿脚柳三戸課紺殺鶯田。駅評翻珂孫
粛聴一e10訳膿；榊蕊継ゆ轡蕊幌幅。ゆ轟函y
1報痢楓塒鶯旧領箒鞭呼野驚一概や禽・猟ヤ
～外八嵐傘く4ぐ世鶯施珂煙へ私や憶蝋鯉騰；鶯下
灘門門難三盛》ト♂β灘聯鍮麺《一観塾1墜璽幌6り

藷輔幅⑫寧鶯嗣Φ四二慧メ鞭癌鞍麟歌整門門
嚇喚鮭一穂鞠想鰹螺灘門門ゼ嚇〉黙慧一研く臥
券ト論鞍鳥平価畠下野爆三隅1“月二二灘綴凝e
叙灘権価。

　｝je二心餐邸鞠慧鰺概繍懸囲　r慶トト投慧轡
心門臆凝β婦二半嫌一回綱鶯雛i螺想構懸｝総㈱
隷製」陶る“轡感）幌聾験慧響勘蜘下肥⑪　r卦」

心急心門鞠磯爲心嚇門戸φ1遡｝遜二巴鶯櫓⑪
機癬爾鰹禰誌）曾騰蝿心』”｝」φ詣・6嫉巴町餐

“伸戸ね麟轡鞭弓ゆ轡詣〉節三三砲塙艦謄轡
平静戸麹騒式轡囎静幌幅。ue月灘轡藩慧纒聡
疵）喫ムe平価⑪

　即elo《藁総目轟概慧慶トト丁丁儀ぐ嬉05
粒鞭喫糊価｝」刃轡樽瀞幅鵡）照噴。

0－5一一12



　φ粥脚羅コ終轡聰募鵡験靱り嶋欝粥滋）喫遜砧
殺課鯉e鳥賦慧グ桶却・）轡｝」轟負心課蟹蹟轡
澱鰹遍）蝿心刃幅ゆ欝換e想慮e管喫紛梱償鎌
想r腿柘弓懸壕翻轟。礪姻穏櫓鶯粋囎瀞声：翻
鞭e想三三鞭謝櫛㊧細臆憂繋燃臆麟媛ゆ鰍1野
㍗〈罵層ゆ轡鶯和搏瀞幌価㊤蝿磯縢終魂匁権懸
響vズ翻膿1激爆櫓鰻贈磁蒜曾譲晒轡⑭1聯囎瀞
輔幅⑪轡幅轟礁〆螺鯉髄鰻鰹罵灘1抽礎櫓瓢騰1
ゆダ鰻澱謙騨』柚ル』卦」心5心》」邸脚騰畷粥
心刃価ゆ顧鶯纂聾・垂謝芦喫邸借葡幌論蝿心⑬
　瑠卦」悼犠戸駆婦喚、臥や驚鶯締淵蕊鵜《醸螺
鶯翻四温）グ鯉螂灘聴i禰鰻匁轡想穏〉戸織樵姻
曜簿嘱知膿く鞭嬬轡“掃病孫磯衡一夢購鰹離
講ダ腿砧撲雛購慧。β轡澱1、曾詣樹鍵＞u掃
熟遍く欝羅凝6旨鞘P詣、ゆ⑭轡幅。る・“層轟慧

献恕癒轡懸層〉タ蹴磁響獅蜘糠爆珂孫織聴一
鶯噂却轡欄心榊喫ト調誰喫鰻〉》」灘犠麹騰心磯
“り榊樹e験幅⑪轡6邸鳳繋鐙罵欝滋）幌幅趨ρ
くト集心日1割露幅粋懸”患憐鶯冠解褻簿一鶯
灘b懸掛酔総国轟心閣訳騰礼／礁誰譲礎呉婦詣
轟袖磁轡畷磯る＄縁ノ露心餐6轡慧詣；魏申心
禰凝譲9験価。壷ゆ漏）粥価嚇藤爽櫛慧1ギく翠
。世i慧《嚢蝿心短細珂飾壷衡一梱轡6刃終纏鐙
爆傘◎轡詣農蒜驚餐瀞幅畑硬ゆ轡轟轡轡9解

0－5－13



壷雛一e灘隻）慧｝」認磯ゆ針酔載国訳卜奏h塚
慧慧誕6轡誰嚇申・O粋幅。1報く華世e藩｛墓
e蝋憲i8弊喚祷一眠遡滋）幽幽陣瑠1。膚ぐ訳鞍
慧島隠義心轡穏〉ヂ隷磯轡縢暑慧》」轟轟留出
轡。趨暑鯉鐙湿購鉱毒磯豆轡凝温海轡5塾幕
慧品目晶晶磯犠戸隙灘崎〆騨駕櫓ヂ照蚕1徽嫉
轡ダ壷鶯羅轟鶯乱闘）鳥珂礁喚祷一灘蝋轡塾3窮
義楡傘P鞍識幽幽∂轡禰ノ賦払鶯溺惚酒旗叢
記欄鶯弓懸叙／心血戸総ゆ鳥懸露鑓脚瓢幽嗣働
ゆ〉心る鶯認証棋耀耀礎憂“賢誰義轟慧虚心
層藷鶯轡縄瀞粥幅⑪湘鶯縄心慧腿蒔釈細夢轟
葱珂孫磯静一想ゼ叔粥磯刃誰ゆ鶯権慧囎勲幌
細磯鱒綱海面壷聴一論議ゆ〆蟹磐鞭蝦慧転座
睡轡櫓6刃灘紙帳籍鰻翻爆心ゆ声粥喫慰欽鶯
欝鰹鞭蝦罵禰晶晶澱慧灘澱ゆ幽幽v⑪｝」《叢誠

心凝忌詞轡夢“鞍る〉慧慧ズ譲謝櫛慧義義殺
螺齪轡欝鰻。）トノ詣為轟慧凝法面詣e》幅・寧

心三二詣却ρ畷尋鰹。婦聯磯聴一献擢製鞭轡
晶晶詣e轡幅⑬藤喫紛慧灘・巌蕊嗣慧腿酷澱卿
眠晶晶）沸螂概隷躍1晶）り乱心轟面面心凝詣鶯乱
闘。

　認喫聯築｝」鵡轟心轡6刃灘壷鐙飯盛6騨5
轟纒慧穏心穏β＄慧〆細臆慶糊蘇瑠冠解聖ミ聴

一e灘轟瀞総虚轡鷹慮e獅舶健慧憾〉羅6轡

0－5－14



5喫瑠〉蝿心獣殺・）りる〉｝」刃轡幅。幌裂同
鍾舜舞一刃購灘邸e懸1懸〆紬心慧慧｝遜醸橿e
三三蝦弓懸1叢概総〆勾鶯蝿心凝｝」邸樹聰6ト」
5瞳轟評蜘燈爆臆嶋心邸ゆ騨詣ゆ鳥脚澱“ト」
轡心心潟嶋瞥価ゆ藤凝価轟簿卦」却慧娩；御刃鳥

心鶯弊触穏＞2勾鶯嘱心雌u邸梱鰯1ビ葱昏や
墾㍗〈犠奄凝〉礎瀞戸編謝メ蝋撫澱編膿慧婦鍾
煙娩一換躍懸轡榊露磯穏勾想。詣轡β灘臨：⑭
麟灘鶯綬概痴瑠算鎌韓講癬騨1藩議り藷〉｝」瑠
轡幅⑪

　月e蝿心慧灘凝鶯繍灘轡総畷メ喩1擬濫想》」
邸轡蝦囎轡詣額慧グ誕慧腿浄釈蝋鯉鶯戴蝋鞍
響隙癬輪＞o鞭樹ψ壌騰鰻蜘轟露蝿・6慧費廼
邸回心e鈎価。
　畷灘羅轟慧纏く窟醗鍾磯ま締一聡糊く属鶯1駅灘i塾

旛峠粥鈴り磯心声灘曜湘鶯融蜘硬鶯』難i鯉艇
粒験瓢磯怒粥心邸頗“トノ鳩瀞粥誌》概犠戸濫讃
十賦e珂鍾爵静一藩蝦鶯静｛羅刃韻蜘刃鷺e鰹〆
譲顧刃謙轡擶ゆ製ビダ騰：麟翰鞭喫緯轟戸心痴礎
概⑭三三i刃露）曾鱗榔温）1♂慧勾心轟刃鳥募癬幌

温）喫戸　rM解壷嫌一慧。藷轡e㈱螺e蜘蜘畷
ぐ鶯駅纂亭一、」轡癬ん）司馨喫5刃蹟盗幌価⑫

月鵡慧田oe鴇：漁轟心凝6騨鳥輔幅。瀦1e
陳築夢一ち慧r尋副）圃麗e蜘舶硬塙メ趨セe

0－5－15



姻臆轟ζ豪卿凹凹麺勿喫虚’金幻瀞傘翻二丁
憎憎：騨ゆ凝β声卵這）ト」瓠。）5課曖鰻嗣㈱e〈

セ即智鰹鐙。）喫詣邸晒三下ゆ穏礁慧ノm績苧
想1製e麟燃鰹】蝋塾麹灘二三黛二幅ゆ婦騨壷
智一地層：触轟層四二畷轡β三下瞳脚艇嘱畑硬」

野心詣心轡e轡幅。
　灘11e緊勢二一瓠懸r轡灘欝ゼ論轡鳥〉珂
鍾舜四一鶯薬四脚鞭畷三幅議」戸くト鶯無二鶯轡
淘脚麟㍗〈一回一㍗〈駆一回誰蜘翻磯ゆ“幌勲脚
四阿〆隈蟹徽嫉羅ノ陣門禰ノ腿トト殺轡ノ糠i珂
騰喚蜘一帥轡声蝉平田篇1ト￥ヂ賢貿晶メ鰹欝
購聯帯：聯句野芝短想露9吟興鶯㈱灘韻《叢欝難i

夢酬穏勾梱岬町粥幅下ノ訳，轟樹嶋6轡三州躍
犠下等刃5轟羅慧凝欝粥下平翻》門門心く黙灘
珂礁愛野一門螂纒欝撰e概禽短慧か」二心幅》
轡榊漿鰹。）”繋如門門5＞瀞轟凝ル｝」岬丁丁
“トノ詣同門鞠鰻詣鶯駒幅。門門軟骨卦」二心鶯

層轟轡灘躍鐙駒下〉ダ灘；聯鐙層瓢撚樹照喫識
恒β轟興野層心三門」却二三轡《川和軸。
　滋川《叢因勢門一門慧怒e磁櫛層轡e轡搏勲
半価。　r藤二刀慧ぐ“灘〆勾ゆ払ゆe纂ll総門
誰門門榊樫《轡5轟三下凝瀞幅畑野。漏）轟議）ノ

懸慰e即麺磯轡避回心1二等漿却下燃鑓欄鰹
轡囎ゆ同鍾喪舞一e総講iノ韓湿同孫禽紳一e

0－5－16



強礫鐙鰹齪慧05轡鞭轡《粒β喫磯鞠喫5e榊
価。粥叔2鰐欝騨幽潔灘獺鶯盤駕罵櫨。曾評
轟塙灘犠蝋喫蜘轟慧層心層藷瓢糀慧。誰轡鞭
榊畷騨β轟鐸慧翼心穏詣』刃5噴轡e轡幅o

0－5－17



　　　　　　　　　　　　セッション1
エネルギーフロントー各国のアプローチ

2000年に至るハンガリーのエネルギー政策の考え方
　　　　　　　　　　　　　ハンガリー産業大臣代行
　　l　　　　　　　　　　　　　　　　　　I。サ　ボ

インドのエネルギー・環境問題と原子力開発
　　　　　　　前インド原子力委員会委員長
　　　　　　　　　　M。R。スリ轟バサン

セ
ッ
シ
ョ
ン
ー

ソ連における原子力発電：現状と将来展望
　　　　　　ソ連原子力発電・産業省次官
　　　　　　　　　　E。N。ポジシ孟フ



sP:xRExu;E2-lglzed f the Confference ox"/ the Japan Automi¢

Xndu$trial Fovum to te cur.sganized between Ap:ll 9-IZ, i990

Piref.Brr. Xmre Szats6

$ee℃etavy oS, State
Ministry m£ :nciust:y

maThe iitica!ounceptco:,htha.YLma1-geEInariesnSevE-yNriment"Lenill

the turn oxi the mbkle:iurn

The thin3e:tive of thee emewrgy paX:,cy cancegeiv:

The delrerruXnasti.Bn o£

- the tx"me span, £ine "kime horizwnt exmu" ±he emencgy paXiecy

-'the eexpe#tevri tieevelopment gek" eneptrigy tiemaaricis, wftS:h a]e t'otse

  sati$£aeed ecofimwtcaXZy takimg in=u"o co'rts2ciex.?etfton the rnev:--mank spaoe

  v£ 'the e<::amwmy

- 'thg za"ticrna].Sze"eaort "Ti usg, es wekX R$

- tine :ompesttion w:fi nvLtse eme:gy :,esoufr.:ec$ e{isti-w.ing tt're fu±:ptinfirLmetit ozN

  thLhe ene:gy cieemandSe

Em-xfix'c)iefidiu enee:gy prmXiey fi.n aXl the",..".i:ns i$ e sicxrtzljes±o "tma$k.

Mn Firegea!ring int;ite enex'gy psoL,±tpl.E":al cencaFj-t: -･e can"incsary igc;r prc-vt.cti.t$

pira[)-t'ime -- gi･reaste: at"irevmttion i$ tB bir' gXven tm the tt,thvernext $pace o£,

wths econom>t. Tin". Mn=ertainties- 'ectuppeea:･-ing lm koftg-te.r.m eneeruy dernamris

kave thtes･t)e 'thozratighl-y enarl.±z.za.cl. OE"L".su:cn±ni.$""yui.e einse:gy p:･･mgnesis axre axH

""the past, they are to bs fun.ffptaced by pa$si･al$ ciernenti uevgZo.otnefit

zctnas.

¥ke psre$eft"L; ene:gy polkl"i"i,eaZ eomceptL - havi･ng a wwLifne hoxizQm thinF the

X-1-1



bern o£, -trhe, milM,enium -- c:mth$actde℃$:

- the pa$t edeveXdipatmem": av£ emfietrge".3e$

- -tine eexf::ieec;teci tievp.2-crg}rfithn"t: oE' enexr,esy tieermamcis

- diL'hse pth$$Sim:--re,rk"#es o£ eri$ukean,:::rny. the ftec:ecsssacry ewneT..'gy r.e$ctunccrsess,

  2zzcr.k,lxcti,.thew ""'r'1ee ts'rllliny$S.# waf "tiYfi:ew eXecX'uric pcwbl.cr.", ge"kocwtiof'l cx)fl$ttyrwkti:tntft'-den

  all."trermrcpu.t;Xves

-- "Lvinee exgeeastain:IE･.: eeconorath# envk.uronnwegR℃ e,f w.ftsu:gwe:"i.crs

-･
 'i;'tlg emvS.r.'o;-)nlfr'mt; g):r(p"tec)'icthon c:onclSn"iiwnceth epg "t;he ci.c:vrvX,oprnF.rl"i c)Iir turlth:.:･-

  sgex:-Lw$.

- .r.`pt.$ee'pt-'?;i;h--{lgveekasr]rnveri`t; "ljeeeT<$ xwwi-est.ecri "tL'a 'irftrw vemge.r.'c.l:y l:pw:L:'LthXvmfioem"im, {:ara[::meps'i:,

  athci -fi,5,nts'Xliny itau' us(.!r:'ifi'wai;'2vaee$ "kf'iw. mao,g;"l; fumpc)j}"iraxftiin, tj;L-eem"i; tcnsks tteXa'l･;meci

  "t'o ttses tieevekaspraEesuts"w crx"" Emrwetrgetircss.

:r"i 'tine ge]asLir･ S ciecatie$ erieex'sugdntics rcEg-e crrnin"if..Zr'iuc)ttffly 'ee'nci F]in'Lac;thiZllc:)a:L/:l.y

sano"'icin]Ny ichee eenglrs;y cd･"g:.,rRh'rlcis mzn ¢ine pa:hentius[:;'e:,ewr･1sevt:;-lroex.%s asBei esxfl "t';ka

geiL.iS:}].,ntq::-c(;]rtevxxgnai... $gehee"irue. FIo?eewvee:,di" hirlrdri.s :-cihXevEmemml inasw "tiLecl cicrivir"z

cmenesXutgx"ig'be].ee kfivde.eq.':L"nien"ir･ :cresoesurc}es. Sitrnuts-l:usuwsuotts:i.y ouxr it"putxek

ctwapsencia"cee kas al-s" incrreafsiv'ti.

!-1-2



Howeveem" thl;he "tz)emnsinFmirman"lrior; ofi thtrhg eecon"m:tc $"I!ucr"irL.ixe

qtiici nc)"ir "irako, pXasc)$ so f,.$:', "irkus iin$ eriexrgy meewll' couict

meeiuthem deor:fiasg 3.n t.'nm weqLii:reeca ysance.

ffpmmexEsewy g:]es1tt#:y inas -Y.o casllrt"tr tgilrln en capXthiraLl' Limi.wteeci

e#thi"iurrmk: ecrvk.uronmeen"ir, $'trabv.ithcr'L-:/.y 1de:l rn±"ixXEftg enexgt,;tScr

,Xfivee$tmer}t$. Mozr,eec)vev.rth"v i"t vgE.X'ani rceraai,n &fi enssera℃,ial

x.Nthtluk".".ewrTlffr"lLt: "iro meeee[ir "irfuca esccux"z"irlg entwx"gy cierrlancIas wl-LL'lt

ff,"-cit ew#cge.ge"itrginZn ssa:thdv"u'y. A$ em uro"seqlirethce the fio),,Mvwisug

apgedeamzk masc vaoonom:, ct geasI,±cy c)be.Serct'iveess whi."h ax-e ts

ime esitievti t)y thee rnwan$ tsg byinee et"1ev:gy paewZMey a$ wva:/,:it

-L
 tew ede#rreease thth mefiem:'gey mggluaxxa}ment eeki Gh.m. eecefirt"way

(-tlrme agu-rit'kky oev" flrteitgy v"ieeua.cteeed :-m℃ eprxe ljn±nt; utff ne÷.iona]M

                                      '
ge℃uaciuuic)

- ntilre ritc"L:ezra-i:,on of "[hen ges:e cz)ff/ inc℃.sttsese off, eXeecrtc"uri,:

ewflewxgy renti pot･temuri.

T'he anbemve geoo"`'L""Xatege. ciemrr.iamsi tr}eke te.he wne:gy :,'eeqti:/:grnent

oi iche enptF-"wherierrww sectitas-rs orR "'he ZeveZ eE "'m"lrwe netx'anaZ

th:openerny L- inclpttuci-ifig re:/ect:ic eenemrway - sr;oli.1abci ndet i"cxease,.

Xr･} ic;ne &vannt srM pmt-ransxArorrnatiofi cx" pmLhs econcrml'e sitru¢ites:e

x"tticsd oLAt t]y etae, fna:/'kw-t 'khc3:c)es, sirociLJc)rwLj-aD, esctivi"ir±es

may in'i,$o cievelmeop amav' "lauhs･ p:･e$ewtc em en eevsn l.owe:r ]evreZ

ex", energy ciemaricii

Z-Z-3



Neverthde1eess the esti,metion oi the Eac"t;omes cieteeitTming

wuihe enetrgy cieemarnd vvntwfun nutaarmLts unrcesctain"ties-

1-he £LtlatLi!r-e eenav!r'gy c;lerfide'riti c)l/i. 'i;t-ie eect[zjrt[:rny -j'Lri -the prr-&eemen""L

s±ttiat'iion mua>t inM preeciXchrewci onX.Y wioteeXy. S±rnesZ'temfimepus-1..y

vve rntay neasc1th･y $buateee l･t:'tin cm...urtainzsty "ttsuiir "'LHhe paaucee owh",

emgrgy ciE[ne",ci i,nc;armea$irig LjF) 'ti.III. thee +.ui:"m a'rftp "thg rinlklgHium

vxXZX noit, exoeeci the incwttassE pfa'cre efi.. the 8Miews, even

2ix$ dnvopgethng inack raay bue eexpaeecited.

"riius e.g l.m "L"t";e case asff ue:li.eeue"ij'zrei.c) enfftr"suy "i;inff annuatr,

civay¥iannci irig:eease Gfi '`Lelke puin)pmic;-t:BmffILs"aX xee"nyLts'esc ir-x tkth

9g"in'" ews hiiZl tee 2.S---3 % p.e. #carupsg:ffdi t- ther 6 k ge.a.

mexpser±erlcect Sn t'fte. pc".s"vdi tmeel yevrexeb'. :ln cth$me er" ""L'he

mate:i,]al.ha te"tuecree:rs atbee kmewr.taew$e pacsu :£' ichee cieernx-ftd veilinX

elvep £rom 2.SS % ge.re. icce ee l.3-X.4 % ps.g.

Thinytsn mear,s EL, ina"t on iv.fte Zong. z'L:/n we msay ca'di/:tt'J,pt-ELkev wi".･"h

a X.S-･2 9fi arinva]. inem"rvk'se ot" el.th[eerim'i,ec evnevncrgy usee,.

Sinutee k,fi :espe:ts o:," dt'hF, di:･ ffcrin･ repgei.i`-eatimom an:"d' rHossi,)

i:EeXs ±fl £hce fvitur,ee t,ie mey nct cesvnt wrk,th a :urrrElctn･=L'Lainle

in:reeease, depsnciing £,rern thee tievrucr3-oprneftbtsbe' orfi eZect:jc

I-1-4



energy ciemanci$, e totsl uicrmes'tic enexgy ueiZizetion

lncrreease nf O.6-O.8 % p.ne. maey ime p:eesicted.

Thee resautr:ew s±ciff m£ ℃hff eenev:-y sy$tcem sincauldeot imev pm:･egemu:eci

ixy i[xvaXving indn dekhe pZesn apapsxnpmiaine"ut/-y x:itsexibeXwa elthecava"ts

anct rese:vees ba$ect upvm a rrontcin"oumaXy i:iaifitainsct

ctevrmand p:ognosis i,n enxcier tc scrinZevee einet ite $houZti

imee#ome gefi$sXinLe ht;o aneee"g ptirh#-- reml-iss-Iic:ee:l.Ly exF}ffciveci

ciemRncis, wXicin at 1fiR$t de'n eeccffpteebX.e $esfieety.

Tine erieourgy ee££i#±ency ttx- keinee Mljngarian meconepffw. (tehge

quaft*:.hl.ty cei GBP pay.crciueeti wi,th o"e tsthK'kk' ox" wafi`..:rts"asy)

betweeen "ichee yRrmurs o:F iY7k anci k987 inanss indvreeevseci wX"th

lvirhe :epumdi :tszi guxee crx" SC %. Xrt ssF)iin"ue pff "irhiss,wuek" ].g,g-wSng

t}einirut "the c!evenkc;F3eci - rcaxekev'[/; ffczonl}Iuy ca{bXmeL' tt:Lthsscir, {crLlrl"txrS,es$

is eesn$i.derain]-E.

Tlr]e tiixft"an,etept.ric)e in efiaxegy rv:,"wwiml i.ci･ eethcy ±s cruuss[ti t- e

srna]uml.eXr ee>c"ien'ir it)y "gr"lff wew:se Sg;met;1't; ttfi..c: eer'me :"gy Ls"l:ac' 1..':i.xa"t il.pmm

"£,' ixhe enev."o--inme:im"tuev.:ourfurcaldn e:･ vorressse$ ofi,i lhe Snctese.r" fies.

           wV
The dde'cisive pE)di.℃t oz", tinpaw ct2f:"･'e'de..m.r!:e,hcrweevffx, ±E ctpaimus'ed

tsy itinee Zow pteet iemncome oonti ftic･ ofS 'L"' inee pmdictuec"las ps:･'sociu¢eeci

u$ing iche efiee:gy-

I-1-5



In ich2s £iurZd tinme toas2cr *esk epi "uitev eccanmpmXc pmokicy

fi.s t- itnpteevae""tr .ricbee c)hanngct.,.s arici lath:sugh thern 'tes ivar)x)wvee

"'
L" han eneurgy eetr"fav±ocj.eemcty rms wgn..1.

So keI:ftR t)es'Lha` kgay whcr imoxlraassi･.ng eenex:ury ex"-£'x' c)±mertc)y Sms

stiinxr"ugin xe$"e."di"u{:;tit'vr,ii.ng "i;hev ee".ov"ic)rrky, t"2[;}wevth'sc "irhth enmex]gy

                                               'poki:y vaeey Rmat: bee wk"lrinth"he sevienes, MT"Ntfionlr'Iizinse

accicivX#Xes.

Fxorn wrnoftg thev eerEe:gy sthvkng arcS.",iviiciesu acn rvxfrxegftveky

imp":tant. on". jHs tlnee rnocievxeesixi,ewn･"ksc def'1- ee].eecrt:/"li1cr ene:gy

asu=irgeu"i: rec3L!Xzreecvlef"1-it$ o:',- "ttrtca.. pea!ac ;e]:the(iss. Be$2(;iees "et-,:"Ls,

kine ukek."..IX±x'nt"tSon u£ titff tew:ol.in mei..eot:i.o ffrteeLtt"xgy pa:otiucthng

pos$ibeikli.Ni;ives xapasceesem'trSmes a Xewe.T.: enexrsuy eesimp;likir :epac,ity

                                                   '
rney al..so mean econcrwaXc enutgeut meesau:,reffes. -i"inesu'a rmaigin'"L

℃ertiuce "thew t]u:ctens c)f･ tt;he anv:..=s"kuMfuwari"ir$ giff "#hw g)t}vteer

$takion cefis["u"ks'ue÷.iasu gexog:am.

Anather imgembe'kp'tatnt fieg)ei o:i' ecrergy 'a"tficpmak±zing 2$

the eaes:gy vse:,h "S"t,"res"c.veEue'iL"uimT'Ee" <bficackgveanunti ifidvgt:･ y,

im$turumetht$, ups--tcr･-tiate bz'ii eck2"q'yiftg rnv.-Lerx-als anel

tioo."-, -winctoLy stdwru:tu:, ees, cr""nyLo.). Ths irapXeeme"teeed

imveskm.m.nts ±n thZs :,"ige.lci raay urestsXt i" the $avii･ng

oi aineut 2B P3 m.a.
              i

I-Z -- 6



'i- mwa.r. cis iinese

to the eemr]uie:..

anci "irinew offrner

li. ew ve 1lm. .

ptresducwhL$ in

 ones - the

sitie has ten

thew ve:eent

ci.cama"al inms

hes geea:eut

 tlmes - :ernpatraci

 bffeccuene lively,

up te rneein -s'ts

Tinee rffaZ±zain:ion o£, 'the anut:iReed asppauxrmi linXitkess ina$2ca:/.thy

cithpct..rrd$ f,'xrom ting gecmnuewioakna$ge o:"" "the invem$"t:fi:men"L-s.

Mfl corciez' ttts X"cegetevkwu. -ner.gy -r.ameS"nee:.kxrknss ""tssk,ysiitZees,

-t;o i)xromonte emexe.gy eefff2c)2eenc)y, -trheviee ths as meeecS stfix

esrz aedewqua"ee skecrck ofi rnewasns, vi4ixinZrn v,tlticin - iny ixti.'"mkng

inXlaep a rnaz?kext eeecomomy -- t'he esthmimest;j.ng evZernent$ sinou:Lci

imee whLinee 2"o3ditzuaw±fig onees:

a/ Er"textscy r)z)i.:/:.rig erjci teexra.:Efi. F)esXitcy. T'in.s:., ge:rfi,.ecess uaE

birtie ena)gy vaxr:, ifirwr$ ssinmuXci xrer.i Le.c)"ic 't･ ine (oss"e xe×gege.ncSihouzress

orxn se.:uxiSrttwca dit"hew :'e$utL2℃tcew.cr. Mamd thme£ vfi ssnme:gy ci1stt' xePiinutj.on

annci ntL'hevy sshvuZci sti･ rcuk･atme cros"c o:iewewtewti manMgeFnent.

Pzrociuctiasrt m, rices a:ve ttt inee ecijn$"tedi ceccorrcci±ftg 'tro

nthee 'gvenclci mac:kest f:xitees anet kLftw stilin1nd ewxis"ts';ut'ng eeme:yy

pxx±egw) ssvbsicii･.e$ 'a℃e deuca in=nd g:,actuemG..kiy ctecrmeXisineci.

ts/ A haDraenkzed :･"'inan:i･al policy

aftei :'ationakizet±cn, i,LJhi,ch - rehg.

- shoulci pmuputrmo"Le thtt i:xge:ovge-ment

 b-b""L- g$tzrnuieLxng savxng

 thrgugh tax allowances

 h -de-Lox ene:, gy smku:iesn:y.
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:/ Fox exinenedeed ℃eprrceciuc"Lz'oft it is eesseentiel to g:atiuaXZy

e¢hieve tine sewJf finanein- optywu thee eeranornic units esfi

the £nex'gy $e:ta℃, es v･gelou1wh ess the "v"℃an$yt.exrning or"

theXx rnanfigemen± in dirciatr ico :sise tinei,x thfiteuawees"L'

in crosin savinwcr, in eeconewrui: :etsthvuwuT':ev etevekegefineentr.

The ].ottacM sceesourcrce exten$Xori po$$iaiZZ±"caees $hesuiwhci

etlsa ine amees:geoncableti ecrvnornx"eaXXy Smicor *hi$ system

wibth um apF):rogexefi.s"tew 1;axri, ffxpt pvLicy.

ct/ The errfxeocemeenic ctff iche e"ewogy savirig pesZ±cy sce'elu±:ee$

tt;l-1e e$mtvaS)ILS.$inTsrieen"tc off, c:;oris.Z.$"l;en'it in"ta"eerras-l;$. L":i.rkin-u"l

raaltageemeftt pe.tr."$enaZ inixmexgsdvs, ni"lraLsgin uenXy fiinarlcisZ

and sarrc"tiem±ng meaws, -thdi ex±stiftg eeg-iexrgy as'""sv±-g pantevri--

"iria:/ f"ey yio℃ boe Ex"g]3dioi""Lra.ti in it$ x".'uLl ewxtten"ir.

:n ttrcte-rmh io meet th.ce. ge:, .catfi.ctect esue:/ asy cigemathci thre eme:g.y

:esesur"e$ xn scditti ihe 14'20 P3 p.'em. rk£ :,9WO hffve tm ine

gew:ecS yp "t:cr at)mu"iL- ,3..S6C) F'C] t)y 'neZ[)OO. V"ii=iriniri -ihR tta$o"r¢es

t'nee sha:e rmff "chde ctoenpt.sti,c ewievs y･xilX ctwcxeasee to 570-

6orS P3 anct "shu$･±enttex:･ ÷. tienfRanct wi:/] waZ$e E:thm 7Sn      1,
FJ to 920-9?O rvJ. <The i,rt:xbewrRennk` t)ff ±ffiF:uert is :o2･r:r&sponci:, ng

to abmvt )M-6 M"b" p,e. n3'tu:a]- caiX eeguliv'aignt.)
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Tinee clecisive prropormirion of efiergy carrier irnpotrt sa

fiav -- using the bldvantesges en£ tftea coth$icwhructect tran$geexxkew-

icien sysstern$ - we esbek･ainevdi :,Arthma thew Soviet tsmion.

$rk"oe ute].±vgvy eapacity witIl.- rneet murr imapsorin ti".rnAncis

afaxr aimout IO-IS yeatr$ iro =wrne, anu: airn is -to me>cF31oihfr

fi.ic Xm the xi uttaxee as L"evIZ.

         tr
kt2.ua. ais" hava tw makan $'k"eps kowarrets ciivew:･ si.x"ying irngeorin

:n thSs :es,peecic:

- a rteew el.dvcfi ]ri･e Znvng-dx' ssingmes ctat)Ze ;pmBmeukkeinon inas

to imee bueilin cu℃ i･n *he editreeetsi,ofi off VVestetrn-ffuttrmpse

(AL!sfria)

- ,m2e heve t¢ gee""L c)onnfea#eeci av"o +.imee Ea$t--Wsstc "a℃uweX

gas t℃afisponir'AtL"eetcion $y$"tem

- diu' h'R itactcitatiCBawhLu:el eil. Xivae imta v:oySctect $-vient-Yugdit.:lryvSan

t.rMansi,tc $*eps -- y.reuZel tsdv stsitatske sJii,fth sepcae rn:riirNk`cas-ki i,onha-

fep-r thtran$rsoi･)tiris "L`c H:wrrnguzry - conssiule℃atr;ree vesk.urne

a:M o±X-

¥he explvi".",a"LrrIGri #ff, "L"fte derses÷"k･c ptk.nfidi.iij rese℃･ v-$ Xs

cte"te-rmineci tey ecemor,i･(; ra"fn,si rlE:i<eth[' f.olrrces. Xn 'tha ifi"te-","e$'ir

e£, tr-"di-ms£oxrnims t'fie p:,crtw'uatielt s℃ructvre wl"g-'n tine
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aim of ivap:"ovfufig protiLie"ti.on fft,Mficj.enecy -- whi:h mtty

bue zacinievgci by gxge]-oitZng stgste-n "afinnt shutJci.cag ciovsn

rl:tmTe umec)snernicaX- edeer)--].revell/. ruinetsft, a$ we:l.l. ews tiy "thce

expannssimn o£ eoonom-:Lcal su:x"acee ril±neci 2igm:"itur pvetsniuctiom

- amci witin tinee aira ewfi d-retiurvkng "the ssLtbusicties, tine

ut?cjexrs akF -thpa" Stesite PILamning crenim±tt'ee (A"rB) caf 1-Y86

esmci th.f, 'tite Soixtharri･.. Ec:esnomic ilomrnit"eee (TGB) tit,n ul19ss

imt-T.bfictuceed the mea$LI:'ees "eoffsF,ery.

The ecthrtmrrti.c devec(}Liix)emen't$ w".rcfu' LAsBz:"cimecl tz]y "t;l-]e SencicaJl.

CIc;omthraic) eorRrnii"ix"ts:"; (TGB), vth,--c:in - etedtaclfig :".Lbmrn #th&

ge:esdeflt eo$ix ofi sutssints":Xuting ampsotr"bl. ene:gy :es:scieumrss

--
 tietenerainff,d behe cost X:, rng-i- cf casa],, geuractuc"ticn ast

the Z9gS ge:ice 1mu.g.>veei, :,nosc psowe℃ $te'tnel.ann :ottZs fi"L wniaC Fnt/6U,

:ff oxr pvbthic cmalLss aut Z60 rr- -ir/GJ.

Tine$e cest Xiankts a:ee fr.o tse acijti$teci r.ecssula℃dna.y ac:vrrcii･ ftg

                                                  '
tcp ehe crinde'nae$ enff, the iriie:na"x end ew･ ×"tr･&xrre-± ffe¢icn℃$
           w
ox'." whLhpav econeeny.

Xn thg pastc ÷hawo yeede"$ sevsm - z"'re:･r" thi$ in X988 tin:ee

-- cieep-vjorkSmg mi,ne$ h"unrJ be..c.fi･･ c:,osed ctcrtin.
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Xn i9B9 J4, ciaep-working Fnthnevs we-bee ope:Mic±thg, who$e

prthcirkc"ician ees℃±'matediZy ,,,,ras IS.5 Mdr, wini:pte the vdil"me

ofi s.utrZ+acre 1:,gn±,ice ptrendiuataepn was es'li,-,-tm"Lecitor theech '"Lhee

.1ffveL thff :5.Y M-it. F3rnin "thks pL,-ciue-ition X37 rPj (2S.1 M't)

wa=ff- -Lo ije 'rcasndeci ovett eo ""Lime powrex sitaim2on$ ineimg uptciexx

x'ecc)nsinxrLic)"tithrk, omui -this arnouB"t 3-7 PO <Y.S M't) is ll.:,g"i.ine

ancl ll.C]e F'[] (:,a 5{"it) tii.s imLmck bl'fted k)xrthL-ir"i "oaL.

Xn thsu inwute:, es℃ ox, in#rraa$ing thww e#onasmitcenXptess ot'

croal pu,p,.ceciurv'tthrnrt thes $tenr.*seei p:ociurceioth sstruotudnve shi:･-e

hass "irc;i trre cmruay'wwietxi ark. A･cc;re:,"ctirig:l.y j.rt :l.Si8Y-IL99B #t;diip.M.

oper.aixithron o£/ TEua:icheeff s:/× cteeeps-wa:v}<img mimes yviaX be

s"t;oppect. Bff"ttsdeen :/WSI=--2aOO, ym:･irna℃aXy ciues thico lvir'rwa cjeegelebth-

eion o£, inhe caal wgke-euLla"e..es a £utt=.･-hee: eighdi" ciffege-woxkin.es.

raiftes wmpS LI ".L buee shut tiattJn. P s±gnk" ff, ±aant eikerneetllt -i

gettcijuctiam :est.rmued'u,imt:i･ng ':is kMe :･ u"crkng "ge nzfi econcrm5-c

ssuz)freee kissm':l.nte F)]･r.nc]'u["tri/on L!g] "iLno 8--P M"'t" whkch i$ to

mar}su:,e thg t"'ueR- q...ug)psly c)£,. +.hE sceec)c)ns"Xvn"L'"LicL`L'eecS Caga--.L･Sm

Threxraei Ptsweir Str.atiar3.

The p:wctuc)Htww{cri cx--F]aN.i, k･ i･ F.s e-zfi･ fi:hft shLiX ciown cteep-wn:･)king

rninss, -"Ln+ e decr.Ezazi,n$ .'-.oai proci:･:eti･on ffiay tse sub$ti'tu'"ied

vvieeh the 2 }-{t p.a. c="peci, lhty Cljbicsgny tytins L･;imrks afim'/e:

wiich tltcav estaini-x"stc･,meniv ",.i "Lhec･ 2 Mt p.a. cageaai-,.y
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Ajka ITke. mine wo:ks, as weil e$ several caewL i?esauirca

suts$titwting imves+.ments (e.g. Mtirrkushegy I:/., IIX.,

Alagth`urltez6, ete.) ywhesee p.eenmmie epp-vgai$uti heg al:eaety

toeen st'axeteci iny i.nterrfistionaza experrt$. $2inuX'tanaou$1..y

tine crvxrthensc pttegtuT'esrn oE the eoonorniv prr-ciuctthoft st'i7uctu.tree

et,n :oaZ fninthng is bei"as tvm:k-v"'ct But -- cm the ina$i-s

qfi a uaethaci ffpge:mvca..ci tsy the L"ourZti Saxk.

Provi.ciest buaseet ;..,pon the resuZt:-. crfi inbeg irtice:newtiofles:/

u.npdiy･caisal iche MtlerZed B'h-."nk wiXl tmake esri vafffthzxucae±ve

adeu' -tx" icucie, iny "tYie -tun".fi oz" -"boe miZreemkum we may ge1deas"

vti"i iN) afi ll-22 M"l: e]."ut. L6,veZ crteeel)-vvwpxxk±thg crdival mifki.ng

vgii±[th edut$ uge stensuethax wit'h slirst"etee-viorkXns k.ignitee

-to a p:Erthtiucnl:kmn ･ox" ]9-21 Mt p.a.
                                                 '

Xn eeacsw. crff a Xcowc-:/" 'lhenn ±atvorctLrced keveZ ceAk ymrrwdvcntLSwn

-- wi"lpl ineut orpenin:. ne:r; rnx", rce$ unri ?gi"in[ inthutc cwaZ ℃gsouifce

sulvstituivthmg S"vE:-tment･s -th･,e th'moormix cr£ Gasal whS¢h

may tse hendexi overr to "LLi EF powge.: st-=eaon$buy i9PS LdZX

cte::ea$e to 'ithe 'tuaq"･whgz'"ai vaZ.um. or£ k2S P3 ge.e., Nmci

by 2000 "v'o i05 P:. Thi/ wcr vi"u:/ et requi:e itite :/keecon6truc'L'ian

pi tine boSXenc$ cr:"･ `.-,he ken.ficenst･ xe･ ljectect turui,gth anct inleck

=mal E, uselZw.ct poweerr $keptk"wn$. as: mihee e$tik'blpti,shrnenic
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a£ nsw hycitto:ts:bon £uelZffci capHeco±tntees, tvgetftmer yviich

ertsuring E"el irnpert (eaaX er/and hyulscocaut.toan) nece$sary

fdii;' -irheX: sLipl::Xy. The$e $u]:lipil.us expsen[ti"icLi:tme$ inave

                                                 '
ito tse taken ifito cthnsicie-r".atXon tv'rcsu.n eevaldnuanting the

ffecomcrmicaZneess oxab ciesrg}est.ige ceeal pe-di,"oettsc-LLifin. infhw ox"':ftdir

()ff putu]･,Xe ecoaX sH`(l btriclue"gtg - in :avse va:pt ].O-1.2

Min be:rriqLleeiixHlre imfomx"ix - irl "tinis veksfi.emn wiLX m'ecxree¢th･.$ee

ine dy, mr 3.5 Min.

By Svariil.etT}esu"t:irig "t;hw veirsion opi ini..gheer its:be"'uc"Iivn,

tine in&$Xas xequiureemestit ceulF "latsine :muaZ pdewer wo-wks

(Ll ?..S P3 ge.a.) coL!Zci ine rneext ""iZ2 tinse eu:n ":,- :' inee mi･ZILeen±tatu,

a{F'tcS [.lax) wthe l:)asF:iLs:l.evi;a.nri tspn xijil."i;h abmut O.g M"Sts' lpxr']"-ciuff'itle1;e

xaw rnAimeriesZ Xwageo:t A- "-S--5.0 M℃ ps.ca. ccamT,. anci in:iepuetiL"`ie

                                              '                                              '
#ouZct tsee ensu:eal. TinSs veersSepan eeveri tae'$Sctes atmec)reas±ns

 '
cireeFp-wctirk2mg acrnv[l. F)z･)ociLick･icpfi i,.q. in itez,rmofty with marke"ir

cierileBci$.

Tfue revequixedvci r.oRl anti 'merink,que"itt･e iragevert Xm X99e i$

2.7 M'ij. I:x,'om ft;hji.ew am{]uci'i; "clriee c;t.ien"li"i;y mtlr im:icilL!et''ire

eer･t$"Ir.etI t)y fuf'i"tw,:･rh--spaiaw';b.e t;c)n･fi -k'as."."'L's i･s O.6"7 t'vlthL, 6nct Rtsou"c

2.0 M": eota:/ may ime u$.=.:ri by icIEe pageuX･a":.;.ton rv",C'esw pl±ure=+.

inp.at'ing, or as b:i･.quette :ew f"t'iat/ e:umi dr"Z or Ses: the geurpo$e

oTth" cukiGyS"g-
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In ichs case o£ tiie higiter Xevel eoeX pewrthciuetlon vewrcss±usu

the pmirt c3sfimmct ofi avt[L ew"xti bexriqJmb iny 2OPO will :, rioneese

expse:"".eciXy to $.5 Mt pa.s. (the equantkty a:- ts:Squev#"te

woui£j be pT.'a""tical･ll.y ttne sam.co, em$ -the prrestem"'c lmevel).

X" thee #a$di ukr the Zo"me.T.K ]evee: escr--k p.".ociBOinitepn ve"bl･"･ Sivn

j.n 2000 4- tvl't e[ries l. anui D.9 Mrt; b:.rSe}u,e"i:"i:e, fthas"c i.s

aX'togeitkev an iv"p-inrin mxA ".Y Mmui k".s esMeentinlu

VmmeessLiric hycittocen:bom ge:･hemciuct.S..ctn :eacheci aics gee$k ]..wave:he

in k985. Xn tche iutv:e evv'een iny "c:page1.inv.icrg emonozz:.= seefincisscy-

tertie:y gevecciuctiasn pxocsssp.ss rde'ger..uZti"g ±fi a '"igheesc

yieeXti, it Xs to tse eexpffac*eei that the gencoctllct±ath tv±L].

tie#xxease. Xe is ten ine expsuciced tinat:

- nthe Bx)e$enbt maX-'urcal rmi･Z v℃thrl.uc"iricrr S,rhaxram "LLhes ennuemZ

i.g M"t tv:,Zl. cjea:,:.;as"cr' boy -kce,9S kLo Z."75, anci t)y tlne "tu:"n

ut£ the mk:ienivrn tth :/.5 lytt

-J nutu#qmk ga$ ge:octlletcion wSl.X ciec:easme £resm the pvesent
anriuex es.k bi, zakfi.uen m3 im>i ig9S te s.s tnizlien mY. aficr'

by 20BS "to e Nta]ue otP ab:v℃ 4 tsiilxia" m3.

The cleec:eesg o:,n. ciern..sskk`c oheqduortimn. as xyc-11fi "e="" "'Lhre

ift:rea-ece ofi tine tiavvaannt asaiiBst namak'u:almu oll dv.:ti gas

is to be c;ove:, ec"k iny surpLL/ ess ±f73goi･rt.
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The eessentiacre vo].uane om" natuscaX thkX pmx)o=essimg -

annt wotrinus o.F.･ ria"i;uLrraL orkIl. trnpthr'Hir - is bea$Sc;alnv]y cjeNier･mfi.ne{S

by ti kiee ciffmaEici agaifisit f.'uels amci ¢insmirceeZ ±nciuserlal

"zaw matm:,iaks. Acrvording ""Lo gere$enn℃ caZc;uXaixion.ft. iny

"tltee -icLax?{n otr, "itine rni-L].eni.t.irn "tineexe L,tilpt.IL tse a eneeeci c:f

li)caese$$Stdezg aitxcrub`""kO-Zlblt'K'+..ge.a."e'icux?ela:,.X,i.m

#on'tsL:ecawwwL tm xthw, pa:e$ent 8.5-9.0 M"L' ps.a.

                 '
     tt"rlrwe butrhewikpm"icivfi=lany ivew pr.o:as,$S:g ince.r.tseernve""1 msay tr)ee tt[tii,eveci

on].y Sff tcbie ctegeut'Llt oxM, matumeeei oS: ge:"easgs$kmg vjiiiz bee

km#`-,."'easffti. The .in,:neevasang nuffime: ofi dvm:s, *h9. ges

ig"rkethne p"weexx statiftfi cieVeZcrpmgnt ai#ct geeetmerel =thsvai$"･v"`℃y

                                          '                                               '
:'esXses thee ciernanci againspmL' pgntxewZ-gas mpkX xArraewxlt±ens.

Pl:ee te eenvSzwonme.n"'t p.wMaeeGti,om meeequi:eemwnt$ thgirr 1.m.act

ar}ri s4Xgehurr conx'emic i$ tc taee rrwciti:eti"

  '

'rinsc eevailatbeis matup.s7. gi] 1pmong-cti, sstaflee ]-ii:uts

(Frctr ge..nclshi.h.i] X:/, esndi the Ag:±'iMec"T;nicXine), "the±r keiNnspawa.u

ecagea"L",ieier`:-, as we]1 as tine ak/rswofy exk$k.2ng pdep.imery

nalaI;t2x･'eeZ oi-k pt))rc]c]e$sL,ng -"･dac:ali'"""i:w)s RILIow tihg r"ee"irinw

exi enetrget"26 tiemamijs fi/lexibly, q,:i/;Pt:,y equal.ly tsy

5oviet, o: by 1,Jgg$"me:m ,mT.'ei-fi"".T.Ne;･nerrt$. rn cese m£, L'l,va$tNrcfn

psrocutrefnen-LL.s -- by "4-:-r･m±/nati･mg inhs pre$-."M;nt trafi$±t
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transpuo:"tattom crc)nthtract - 'the ,ltmia'{:Sgnatui)aX oiZ line

cotilri ine ua$eed z"a: ic:an$geortation.

Xn defie recent titmee$ anct eevem ±m outr ciay$ iche vie"tuxe-utl

ewass sy$tem ha$ inee･n ancd iss ciynamicalXy cievpa.F..opntflg.

rine voiurne of navtu]?ai wasgs usewct fun ℃hee :gettntmey in XY85

was iz.z inilxton m7S, z,rt x99c l2.S--z3.m biZXion zn],

ar;ci ff": 20eO l6-17 biXZion ru"> may be eexpffcrteci.

Xn naturca]. ga$ eunsutngetthvn tinep cieeadir3d crf usi'he pogeuietlorc

in#xxeasa$. Xn 3.985 withGFi thee cceure"ikpty 336 settZ,emecnees

w.m,"dirve sugepZireci iny guas xxlnes. :,n X990 -tftee enuvainerr orz"

connacwteci :-&-k'""Li.,.eraErtix$ wteXww1 taee 3eO, iny IP9,5 k2B, leertd

k}y th", icti2rfi m£ ithL`". mz".tz1wheemi"rn it i$ expec`ceel to hoen

48U. 'T"he numine: o£/ru #onsuee"geut househoZct Exanm$"meexs in

l99a wXZI inee 940,aOO. Suhseequent)L> -- tivepaentiins :",tmmall･n

ths E2Ranctiern pa$$lb±･lltSm.s -- anmual"Xy "chsu :o"threc`.r:,dren

Bfi esa-SO thcrtss:-ncl nf-Leits fi"diy be .-eZ:u]zz'inv'eci w'iick.

                          '

Beesj.cS.c.)$ "tine pcaF;vLeet'±crn "iri"'ie wXeect:S[ enrv.r.gy ±AEtu$"ttry

ls a]so a c;cnsurne:,r et," iner.m.asi.n'ge. ±mpoTtanc:e. Xn 'iche

eeven'ir o:- "irhe :eeZi,za℃i･ crrl o:,- -lr'he sas turstai.'.Me pecweX

s"L-ais,ion cievslapment pverots-w･arn dvHhe p℃es:-nt 2-5 inSZZion

rn] powe.r ste:ks =ensucaapehLL.icn by the unct fiti "Lhe 90iss

may eeven ex:eeed iche vmiume cE " l)kis.liofi roJ.
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Slfice the eestebZishment o:n unctergxmurrd gth$ stores

is :.imiteci iny geml-osi"al encioyvraents rmmti tinei:

eswtmts1whk'shrng-it iss trdether th"vestinent timemantiing, thsu "LLhe

wineuerr peuriect - Xackisig peak capagei"L-y - the suass tu:binthss

hsve tp ine ope:a℃eci wi-tih gass okZ.

Tte{R £aZ.Zing kreesk thr- ciovagstnic nes"euxxaX sa:A, ge:cociuceion,

"linee jLnaz)egs2ng o:'g" ixhee tfc-rmanci m:"il 'kulte popLs)-utic:'L-n arici

of *inee psow&x' wcrptr-l<s makdv ciynarnic;) Sm"mxt in:ts eease &suseenitSank.

The p:susgn"ir agepets"ewxirnem-"Lac..1hey es t):.llian m>'
 F:3.ee. na±ngxras:..

gesss ienpaa:* iny X995 hegs tces ths.D. tknecxeas..asseci upa w""a g.S--･9.S

tsS.!.Zithr"t iwa:i , bey :}1UC)O leto LL.O-],2.E5 t3iILII.imn rn15ge.a. Att;

pxreseent I:;xrocu]?ewrmeemuir ±n cXuaeeucrimg de]zrangewanern"i -- r)z'nvidieti

tiney taiiZX inew $eeiZZ iri x"axe:e ax"'irn.z' l99di --, 'thE Orffrnkees:g

anpt Jamtsesncg crenic:ha="tts"$ covmwmr s.S iniilion rn3, tinues four

2esMe a tutrthex arnouftt of thabaeit i.S-7.B bxt.Zk･ rcn rn3E).e.

{'1it"t･:.Ll:'aX, gans Ss "iro imm cenrtx･racttect stiML.

T-hre nffnt.u".,Mal. g&s anncl ecir4 i,nige)oz?yLecS :'n c;LearjLng ev::ang-ments

ew£teptT" 1whPYV <:Aam ighee ye"axpt'$ th:,pt' 1..",/Y&-X9YS) whi:,XZ havwa -

trm ine ensuNv".ceci by t･he ::nsff".liaett. pi:-n cc-･crtiinic'ti･on

megm-Laakti,cnss zared ±t N･rcu7ua, ti bg p:ectical tor con¢].ues'e

agvsemen'irs al-so £/ oYXofigecx tffini r.s winth a higherc sinas#e

e£ cXeewhrl"ng a!rithnRngeeeF.nt i･ rogeertS.
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The eZecttvicr eneerrasy enci eutp"-ic requ±refneem"ir i"cxea$e

cietarrwtining inhee rrequi:eci exaefitc ef. powenrt Lhgourk

cpns℃r.u"ticfis ctitiur tp the ge.'･".evicrusXy emZisiceend xAac't$

rnay bff pXdindieect only rkn a Lvfi ele ℃aftgew.

Oft intae basis o£, frhev axecttteti aspgesccethsaX$ wee cronsicierr

thsc "L'inee Xowesic limi"c of the rrange uefi eXectri¢ vuthtpu"L

dernanti Sncr℃enssu "ixthZl ths tuttn o:re' icinen mi:.leewiuee an

annuaxx inctrssa$e pmff X.5 %", whS.cin alreaoty caZcuZates

w:"Ltln the eesafuegets vzl. in'nge.. "c-"x.r.effciy pmr.e$uc:ihreci ou'tpuin

aL
ecrzseva$Sthg mge.asu:es. Thee sst-fi rnatiem as£ itijg Xawerm"-:'

:amge is eans±tie℃aasiy 3".nffXumenacEci iny tite exrvdiactewed eeenemie

efly±.,4"ercmeenkt ofi `tsal'cre c"m±ng ciecadee ciffanrgnciing an inveEXmendnL

saving po±icry.

"g"hus imaggci or, tlrie cieme"ci ealrpeula.xtjcems tF,e Zdiire$t Zimi･t

en:"r`

 eiecrtc℃i¢ svrge]us uutput cisrnanti iny icine ±u.:p, oLe ehee

rnlZle-iljm mey toe e=fi-irimat'eced deo imee 900--]-Offe MW.

Ths rceeHting o:,- the ciemaftci ±: to brcee×emr/ni.:eci ,i..ri two ve:, $'iasB$r

a/ The xivexr t)aTrirage GxA, Bti"':s--Nagyr""ec'heL'os. vtill 'rae bui.iin"ir

e"ti openate[ti ac:¢Dtswcli,ng tc the or-iginal palans.
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The ovtput aehievrta.ri ichus will be 45D MW, $o `the missskng

asuztp"t ytouxci bue 4so-6oo Mw.

in/ The klvp.tr ima?srvaga efi Nas{gyr"axro$ w±klL ric)-t ine t)uilt,

   `thtrts 'the x'ivex..N bafirx)age of. BC5s fimay nt:)"tt ine meg:exrrm"l;ecS

aic ittdy, peak. Xn -`4vhis evmenit onXy kSO MLtl wesuXed be protiti:eti

tr)y "thtw: e:"")-traI]!.L"st-irTlenhix, "i:',"sLLs$ "t;hre mk.$sing urt.i'irpLE"it wou].c:ti

kl)me rso-fi)os Mins.

Xm meekeifig tinee tiseruenct inesicEllnvy bineeste ai.-'e thsces

asZ℃remnative$ ico imee ewonskcietreendt

-- ga$ ttJ:bkftwa hevat pmurased¥cing eapeeclti,e$

- atmm±" pacower fftatSans

L- iche HeeRbe Pow",: S"L"c;tnvian ex"･ fiin"kk of ipmh7.00 MW (imaseci

Llpa cn Zig.ftiice).

Evaiuating tefue di:,hxnc.D:･ gfi". aspeg:t$, beut pkvax:uaur±ly beLLekithg

km"ua censici6vastion "L"ite ithves"ument savX"g envi:ommefit,

the f.`crZiowimg crutnclu$2cns enay tne ct:,aitJn: ℃he ificrea$e$

-tiZZ 1-998-2DOO ruey tsre Fnc:-t p:ae"irictee-jly en$ureti by

iche []EracjLtapm1 conskL･ .ruorti/on et"/ g･･as t･u:･ itsi･ne blpt-oecl<s mrh

corntsin.cad ceyc]-es.
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Tinee atomic powe: stetXvn gnci/e: the XignXte ts3$eti

eaai 'pnwer $tatiom eon$t:ucrtion rnay ime fiteteci inkro

the ,g[mogtam ,afterwaxeds. Aeccorcting to tftew examt"aeion$

exectstreti, tine esnt-ini±$inmerit o:,". inwat pezratiucSptg amrnb±ngcl

tty:le gas tuxbu±nee uzaitsu o£ ljp in 700 tw; eapvacity

cor>mee"teci to the p.cov"ev $inesti"m meeecen$kezrtic"irion 2s as

mor.ew e#onanv2c $mZLrtiasn tltert es'eebli$riingl t)a$ic geowenh

$-la-ti-t-is, "I:hu$ 'eheitt iricrLusS-r"i jZth "ixhcr. ge:,lec)yxrexrii gerr&(;eecSXng

tsMci$X: pavie: s-iraicion$ ixs £ouncieti swoc)mas;Ri#p:L:py a$ we;-l

tea$diut esn +.Ohe prresenig ciata.

The getsesvee pLveesg:e{n cesn"tajns c:oBff:iausly mc{:eF:iv,ffci rrisks:

- 1ulimc.j cievewi-･cprne"t aff ¢hs de;/ec:t℃Sc erlergy tieenemmti to

a :enBsiciee:abZe evxtentc tiepeends ff,:otfi the ci:-vaZoger"een"LL

mf the ne'tk{enal eeoftomy.

- Tine fifier"esy .mF.lit,".ieiency Zmge:･ ctving Rnti eputgeLEt tiwacvxeasing

measurees oi "Lkhe emt'iAep-"., eergeu: sgehee£"e rnany exeur"t tine:/r

ex-defiects onXy uncte# "t'ne cfu:c:rnstances o£ a tievsulopi:ng

r"aRke'ir e:anomv.

-- Fiom ":ine p:e$ent Sesvi,ee q-r/ec:Nirvic enetrg}y fifnpe:,t oTi

18SO MVS ontay ilOO ML"S ,is $gcu:･ .=ti ".-･ 'itlh4"o#gh :ding,-teurm
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c"ntrrattts, and 7SO MW hess eo tse ensu:eci ifi ea:in z"ivee

yea: psian within "the. fxarnework$ orfi r'hee pkasil ent-emdSnatXen

reeegotl;ji.a't:ken. Xn "tI-1e ESmvl.e"I: Unicr;-i ciLslr"zO.mg hl:ine oracesfiiXng

elecetciees - gerimatrk"Zy ifi the Ztiesste:n paric uafi ithe Sovrkeeke

Vnion - orofi$irietrNthXe ennvveee:'ic enewogy otee£icier}cies

ruay ime psreciice..d. Axxireaedy in tkS.s yeeer thertw fnay toe

sucrh $oviein end&Evours eexgeeanlvencreci, which ith"irenci ixo

cieur.-.ew･ansa kbe meXee#"(])itt enewgy imposctc comimg tco INu"gaxy,

SBcx:easing 1;he ymos$itulipty th.F. "'hk$ xrisk.

-- The crcrvabuimewel eycl-e tskockep iEic:ryasee ltyciwcecax'thrmm irngeert,

whx'ah Xrr}c:eea$e's the imugeo:kt ciepethotenecy vz" ictse e:/cectvric

         ntefiercgy sysLeva.

-- The expe:tebl.e tieveZcgememt pre$sithkkit"iees af･ ceaR"

fnZru' ltg mosmt prc)teptijtsn.,y wilZ npmit ine Rb.n.･.e bt;c) thttsure ti?o

MVMT me'veen that vaZ.ur ee oE,S ceses1 whaech is ne:essas"y x"ow

tlkie peevaF< ievreZ opfirNtioB ce£･ the :oa]. geotsv.eben sshta･,z'ions.

Mrr tinis eevgewnt [3uxrSng Xthe $e:-nci tiual:F ce:" the 90i"es

t)eesidees int;hee i･nicrecdu#eci sune-:., Ses:theeec su-.{Zus .ueov?ein.

$"i:ret:'ltthn oapagX-ti,es as:･ ff "'L': ing .).rl,$e:･:'e[I LI)aseci or-l anDth.t=,deyL

wtype otf £ueXdi.
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Bue 'to fuine aineve xisF< £axetotr$ cizaxing thvhve xHo].ivwing

cSe¢acis ide rnay beoome ?nee:essa.T'v. tes emssuxee r"umtiner outpt]u"tr,

:apaeat:iuaes ffxcaveeciing the emtoevs e$"#kmated ciemaflcis.

Susrrh em vaslasmee oz" ffu:tinee: eapaaes2.nty exkLe"'"Lx"oth paI℃eemciy

mlay r"lasdeC; tr)et ur3ciexi`lekap wi."irlt hy{lxrcr:aarimc)i-} im"-..s.secl ga$ "tLt:riiines

wZla'v-h ag :[raicXonal xrisk. The pa["ima:y icdisk ofi Sinw ewneergy

geewZicy enct onc"" x' inee e-1-ere℃rie "enexgy inciusttry iss dvo irapleement

an ascrtive ctevelaptueenic ptrcrrarcasrn whSuth i$ atslee ixn --fi ept

ondi $rktiff iby tinee g℃ath'tyxe esvanth].aimkZinnty of *he eexistcimg

cageavktiees, arrd enn the otinek"" sicie tay the irnpaZementes"ir,ion

th£ a tiewvwZutgemee"t psrragscuzrsc eaputinZe asE ewFXexiimXy asciuptX"g

±rtsF.Jst te bettnee ehafiBw$ enE 'irhne ciRrn:-"ce' - iniricSge thvrer

*hi$ trcanssidetiS crn#1dv p&x,"Zcrci ts:,H lti,' gli scx` gek Seeeciccrtrs w±t'n

tine ltaasst" pcr$siinXee cii,$tuxMan¢ee adw'･e" 3.iniX"iraeitom i".m meee-[;ing

the cieernamot$ oT-" kine prwv"ciu¢ti,ex3 mepshrexee enct -x- ℃'he geeppulaaniiafi.

:n the lnira:est ofi cie:vea･sthfiss thee rrki$k diin{ ekgcicrwrtic

emaatsngy $tsgegely it;ltQsee $olnt.LEti･.on$ em:e fiece$saxry whicin

$t:eRgtheen ousc .tv.elat･±onee ittSt･ it x'he We$trexn e±eectri,ee

efie:gy $ysteem tJniom. Su[r.'re riis "tine gsicdiit)Lishrnemnt or"

the BC jun:tion point. u:･A S50 Mt･Ll ',ce.oxwas:ci±nucr ecapes:i,tv.

whiein wiZX bee bui-'.lt tae"-gue..gevn tke ALs$ptl -'･'i"ca"" and tine

Humga℃iann enenwrgy sy$ternpmth alue X;o t"nE m£AercSv -Ll"'tait even

il.n S.hee (:;asee oT.".. htr.he atiancionmgen"i; en.", ttinee 2rivcexr thaE4xragee
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of Nagyinairo$ cru-T' ur"ex-r,gy cie.Z': i,ve:y vinXSgainiom$ "tu"owas:ci$

AuestxZa es'.F.' l.2 tsi:1±om kVJh p.a. wiiX stiXl lmev i.m .-fiorrcre

st:'orR ILP9S vn, x"thin" e pe.r.'thSoct p:pt twenicy yeemrs. The SSO

Mtti Dn insewowt tioes mnic reep:ErecaAsumit a p,es.,z'maneeenicZy iciaci

(iown pownn...: $tlntiom $ubssti"k'uting imgec)ri; tirmect:nic)al.

   ffacri"..dei-ty £av:- it vJSIU, imee inuiXt Susit in o.rhetie] whco

s$"irain2.Ssin thtt te#lrmX#all :vancij."iraonss ex" aMe"t:"Xct sufxewogy

timeZlvekvax".cus tew A"estdev"ia, enftci tht tixiXX ge:avXcie a orthefi{e

wnXy £odiT', caccasigrieSm/ eXgc)*x:iL"" eneirgy tsackntrlts whSc)k

i$ ito buee imoussinhix fipt℃ coilvwh:iihoZee 'cuxescencXes.

SZvai].x:1...y Dthvse nmewoktia'tiewn eex:e t# inee #acge:±eui on v2hkech

vsk" ith wh?iee invelveth,w.rc""v ott Wesicevn crageitice).. a:e :en:e:nect

wibeith impXernentcing pgewe]: snt"="i-L'x'on econ$¢.r-uct±ens fi.n Hungaswy

issfi'thi'h beine oth.S･eetive ±"hain a' pa℃tc ox" be"k"ine pauwewme ev℃･ estio"s

:Asoulth.nd sencve mss em geezrrnaneri"L' eensuigy IerL:Lvezry :resseu!,rce

fferwT" inine Wgstemn rcount."iees (?..g. L`･2IR "raNfiomi: geawew: bXccks,

C.,anutv--I'.vgeee ox- a'tomic pacrt"ier $tetiesn b].avck$, Fxearuee'opL"iiA--

KWU--Elievmecas.).

:" tneeerr'"iflg t･he eBpa.:gY ci:-rle"ctS i.･#･:- "ca'-x'e al-so c)oumdeLmhfing

y;1"Lh +the gcreotiuk'] ancr.ease ont:: ÷.ke A=pep:/i.reena-'uian om" "u"he

::eflewabnwhe ener･ gy r.'esouin'･"¢es ($･ur:, win"ci, geo"tindecrri?ic$,

inivraas$es).
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By this in :O yaar$ tirng reeeli$kically a £eew paelarv :enX

crfi thg volume oz" alcrme$Nbts:kc annd irnpasvteci fos$Z-i efiergy

ces:riff.tr$ mey ine $avvedi. Xeitin fihe$e evne:gy resasurace$

ge:±cna-,x-ly vJw may caXcuZeee kyitin ass toeing cavmable mff

cnt`jiehtimg comF]Zern:-ntR;'y koctaL ciecnanndi$ ctiLla tc) btineii.r

"tempmi:e:y afici Lew c;vmGeen-ttsra-irx'nn ptmvaja.reinfi.Lartty. Thwa

renewatuXe eneucscy re$ata-xasets' arce cinac.resc.tcff:izeed by

envisconrnen:, savimg utSixkzfiicSt rmn, tineeisc raerge" georrtion iS

 mgparrfietucetiinZar.gequ:ntitieesNaehyeai: inogethdisc

wi"Lrihbeinemain esccrges <eeate",ma.ffxe,et:.).

Tt:･e p:i" rna"r'y x-uitusce :,.olee ant' #-ne:･ getics is "ot' tinet

oz" deSts Tmn"un:"gion :,ft tche fffis:gy paeeZi:y, bui nceethex its

£/unactiwn ±th the nvconernic ps:ZScy - aftei wi'eth2n ie esymeceXeZly

in behe inciu.s-itriaZ geo].icy.

Tim.ts thew com$ct:,puwct mrmeullicr.tc±arn mium sne:gy cieeFnanajs basicslpturT,y

may thuit tse memsljxect whi iLhi,x -khe sgeke"L"e epf entuwxgy ma"agetileeBlh"L .,

but im "irhe ps:ociuttawn oti taes"ivez"la). gou"',etss, imy iche apapthic'an--

icioth o:"' t'Lhee as･mnfRe℃asX svsicorn oS, m:･･Rfis asxfii ecomom±c

           w1
ndeve :, ca ge rnemt.

                             '
Zn ℃esgeect o:F -Lhe flitu:if. c:/" thkhce.. ene:gy ce:rrkeex$' E℃lceww

S2itLgx!i-smstera thg clemenct rneny bee pube :･Ao:,,v:r･ e' that iche .wnvroa`ucti,un

anct -.mr,svruev pxices shasu]ct z"mX･Zai"t thtuhe werXet me:･ke`.
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ge ricmes baged llpom a vniine(ri liin:ip.1-nv (zAcrx tinew utn-vpmms

'the r)x)ices $houXd ncaic- rege:eeserut amy pxefeeiences mr

                    vciissgesce£a:eencre$ on tche iewmgetr rrun).

Underr ehese crisccumstesnees tinee seelx"-stinancing capeniniXSty

m:" enff#gy pexeoclu:irion enci supsgel,y is an ess.enntietZ gspecrdats.

Panral).eZly witin tche :uint.iinnge. tsacrk e:n -"tshee tsLicigeet suinsictXvess

irhe gdive:ntusBic "neienigonk nXse thwa oimXigaink-zz ehtat

wi¢hin Y ynvasx-s kSme lt tgthZk zenatreeesev thee vonsumptXe"

ptrXce ct£ 'tha evnee.T"u.cr.y :a"ucieescva up whe ixhee ZEveeZ caF, tinw

pyceciucticrn pMvex- ores <womeXed rnrrurkeek pthth,.icess>. "1-hi$ ruts･y

kasi"eXZy u].te: V.h#- isuoreassXng k:enei k'fiti stirucitutcee

thfi i'hwa con$v?nge#ivr ox" "Ldahe pswymuXatiort.

            '
Wne:ge".･±ffe.s ±es es vewtcical. a:"y",kvtity =tceia (:"ft-va mS.nlftsc

scca £inank utkinizu'tiion), it exeexic,s diveerconfi rectenenvrc±c,

soci,,aZ, hea]mtin ecar･ nt, .pm..ecaslvgScsk, e.tc. ew:N.ff&cts thrn tinN

env tr : c3 nment.

These e£, :rect$ eeppeatt･ e$ $figm±･ tt-i.¢enZ-$oeni ly'lm ffacrrt'th:es.

Con$sucluemeAiy tlltr is s$$en'ti,al "to xrEva:/ua-irrc fik;e i:elaptitiom

beet`Jeen erre:ctre"t;ic)s unci enviNronin,,ffnt m-rthtecrit･impm.

           w-
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Xsn thee :±elct e£ enatrgekLz'c$ ctvff'"vamimes'tions inElenglng

"Lc) aZl "the spmecianZ beyanthes nff emv,t-r-tnrnegn"t rprco'tucion

cio apsgeeeenrr, tchus thm ps]robuXerms havee to tsev tmeemtreri

weS-ginthteciII.y, tgeubir i.n ta compLex rnanrnsur.

$oZvZng ttiec paxots11ween$ iteciay s"iehtsve "lavyima aX"-'er.na"cives:

- 1-hee kvaysXerfient"tci,on of "ex"cielS.±iothlv'"wh, er}vx"ronrnthwnde. prrut"Lev#÷.i`vee

ifiveestmenwt$ (ymassthyev enviscctenrnent pscok･eexthion)

- M" inhep case mff mew e$tan'tuZ±skcaeen"Lus hixinee "as'ppXicees"t i,ort

oz" env::vnrnenin afurienclky etee"'hmnel()suS.ge.ff (-#"itivme eerivi,..T."enthraeent

p]trw-tec"i;S:m).

Xn Tinee a:)bla o£, eemee℃gy k[itctuesic:･y ou: pez'esent ℃asks di'xew

$tmeo"gXy infiZuen#dect hry' Xin.e. ctthraw.sti-ze envitrcrnment procs$ses

ar}cS 'Zrhe fi.nelt:suxrne"tr.ic)fiaIL [;£pmmZ･ ]trRgm,"irs of laZ:he e[)rnpesnigsu,

hte",C]e･ththR c;hiLet," c)t3ec"tthive iM """i"ke I)evtiLsc;"'cium at," zaixr g)c]].X..u"c±eri.

The remvironmEn"c cimesfnagl･ng, cissinrcylrig emfink"e:ig efi tftE

wa$tsu gewoct"ctr. pxewelucect etulaT"-il,g tine efi-vge'tie mot±yi"Lies

Z$ mLsa gairiing rmaxe anct mcaxrve at･tffmici,on.
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The issuw of thee aixrethciy aec¢urn"lmehLLFwict anct ceomtiruuou$Z.y

pxavcivcrecS e･Jastecs - witM $pseciaZ attevmixScrn

S,n fthe a.ntereesin ofi ÷.he psrasceegetian ux'" tche cpuntvey-siuie

nnct ixine emvth2ciemcev asff soiZ anti was'tetr contafn±nth･mirion

- huts to pi,ay ewi j.mr:o"whr"tar"it; Irolive varncrrig -itine "ira$ks hicm

bue ssoZveti tiuxing ithff cct;TIS.ng pmee:.iiect:

--･ Masce s't℃thcrhl; tstfi.ps$ exre icrm tse heesken x".otr "X{".Iae t.stcSX±nm-ts"'ioB

thx"" cineseeurs aftti f.:ying anshees £ermeeti ewin "irhe =osl MmeXlmeti

pthweem sicnvtcions, xvhrkeh iee $oXvteci osc'iny eo x vai.nts# eex"ewwfi'ic-

- Pewwerr ss-kees"ix±on sZkme t"eavicment, ciee:.ive"y, stcrncimg

ixeeechnnvZogie$ aure kew tee moots:n±zeci"

-Vrinexre<:llll."irwnivas'tzZer3er" r:i"LLecttsF$Z.SrnesgeRc;mes
                                '
i$ dee ins suolved.

- "rke tiepaseij:/eness e:if tt'"e parontucrect Sf.r?a:/ ge:etiucnit"s

ge.hvulct inf,Xuwaricev tkrth $evZecii･on onew.･ ÷.'iNiE "laec)Mfl{)Zogy ax'-

eemqke ga$ ciesuZphumeZza".k:o" diLe be es"LLain2' isheci.

$Sthee ntth "k'he stuev:･-e in$k- en..eci aE +:mtz"' ew×÷.en+.z`mn mxh time

eneerr.a.y ]resauttcses the ±mprove;rv/ien{ oz"･ vh-l i,Z±tras-elon efiz･"i=i･ency
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tviZl boe in the cante: oTla" energy psoZicy, kine expems±crm

v:" .rpte$deeeroh anci cieveZopmen"t gctivities ciiureateci "LLoLvartis

thLhfi.$ enct it$ essenHLLimX.

Re$esa:;'ch aricl {isevevil.opmffn'i.u 'SL-asks:

- ThE techn:,oanc-gcoen-rnia casricli-irianevs pexxthvamtimg the

inmr))av&mue"℃ u£ detshee fftMpt-pt/.x'oien:y or. :"ina]. eeneeGrgy utciLthueeminio"

mave' to ine worketi･extt.

- l!IrF, ca$g o£ au1 L,ne :ax::Leci remee.hrt:wry ce"sc.efi.ei:s L-- pixrl-mgtr:iLy

2n the cesyse o:A elwercti:iw e"suvgy -- ith ℃hee Sniceexevssth cr:"

ciea)entsknst pteAk outp:･Jt diernaBd$ rnuZti.etixeee"lr,XonvaZ

cligvelthgerTients adepee to inee ±rnpZevaeent'taci et ig'rww en.r-vwy rcon$ume"$

anct as± the p:,Nesciuoe:･ $ thf eefie:gy ccrnssumk, fig eeq"kpment.

                        '
- Xn Hthe Sri'ire:, e$t mf assrv$$itr"is ths stt±].X ps-sesil:kwr

                       '
savithvcrsicixew ¢celk:/ecicictth esne ge:･ #:eEsimg e±' iinfiz"ercmati-n,

'irinee cievmeZogemeri"t c}ir eoc:mLa"'iciltg, as' wel.t as "irhs xfierrrta'irleri

esff "ew arlci up-rirct-ima-ice i"easui..iscicay arsj reguZeicing cjevS.ces

a.yNNse "iro k)re c)armur-iecj asm-
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-- Tine deveZeparaent e£-tine technpXegiees o£ eneitgy

tran$fformaticrns, af up---g.r.edi.ng ene'.,-gy esrwiwwxs Ss

to tse "getken easre of ciue tm ehe othntinLimus in:rea$ew

o:"ta' tine qualiiny ciemanci$ o£･ ensu:gy estiXits7'a℃ioft, a$ weZl

nms in the ifiicerrest ozre sasving.

- :/-n ox;c3exr tes rnoctseie-lje ntinw imcrieeEsiix} oaf enff.whlgy ciffme"cis,

as weXM a$ *o bin'cl< t,he envi:mnrben* pxeoixec)"tivee otsjec;tivsus

in -Lvke SieXci thff :enet･sntbe1whff enptwzzagy -r.eesouseuees tinee upp-

cia'"tsa' mirig a.F -L["he eeclL!is)y"ezzet essnici Ht;hee -ie¢hrloZvgie$"+me !.Lota!2mg

'thta exteen$ive ituaas'enrileaZ ""k-ilan,iueait±en cr:" tiiff, urM,e:etht iv'ithmepss

£usgl$, the cteeveZspreeent efi thee raeapt$ meeeeessa℃y :'Loy

                          '
thee cocagekee× estkkizenji:rc oxA ctwsuvkhets","mic avne:gy, the

      '
cteevwaZogermeme off u masckret xeauty sy$rkgm eeff paass$ive aritci

aetivdv $crlsthv.' en.ne:gy u'itiZizatiepm $inou].ct beo- tthken cax:e

nx"- '
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ENERGY XN XNDXA - ENVXRONtwENWAll PROBI,ww AND

NUCZEAR DEVEkOPMEsw

                  Dr. M.R. S.rnnxvasan
                    formetrr Chalrrnan,
           A℃omic Energy Cornrriisston off India

                        eeeoeee

     DuzriLng t;he ffoiricy yeakrs aft:e:r Xndiia be(:ame a.ndapend-

ent., enej:gy development; has ire(eived hig'h prioM'±"t;y
armd subsixarrk.ianal invesinrnexxts have been made in thSs

sectouc. However, demand' for eneirgy, .in varj-ous fio:rms,

'ha$', "tj-me and emgaln been higher 'than what ,tts avaUabke.

There have been thn t:he panstr, shorceages i.n the emvaM-a-

bUity of coml, kerosene and diesel and electrS.c:ity.

Shortages ±n avesilabil.iry of e.te(:icrkcity hewve been
almos't chironic and mantfes℃ rj-m piactth(:al.ly a.IX. pairts
of Xndia.. The popukention of Mridjma htts moLre t:han doubled

in iche lesse foncty years and .is presently abou'te 800
rnjMlli.on. At nhe ti.me of i-ndependence, the main soLmece

off eneucgy was fj.x'G wood, agftS.cultu,xal. refuse and'cow-

dung. [Vhe exp.1nita'tion of commexrcta.]. sources was
then mini.mal. Even now soxne 45g <)f the psc.irna:ry energy

usedi j-n Indim cornes ffrorn fiz"ewoodi, ag.irj-cuX'inux'al xfixaste

and cowdung. The conit]:ib,ution of wood akone oomes
'to sonie 150 mill.ibn 'tonnes of c:oal replacement. The

l.oss of tree cover as a consequence has been se:ious;
the forest cover has declthned ico a precari.ous 10%
o'fi ]-and a]rea. Ideally wood a$ fuei- should be substitu't-

ed by coal, coke, kerosene and gas. Unfortunately,

rnost people who use wood as fuel have very ±ow purchas-
ing power and cannot aEford the alternatives. 1'o thern,

wood ths available at no cost, rthough the cost to
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society is high. [rhe population is continuing tio gyow

and va.gorous population controL zneasures have not
yeC become a featu.re of Xndian society as a whole.
We must, thereforre, expect continuing gxowth in demand
for coal, oi.I and electnicity and other forms off enencgy.

     In thti-s papex, M sha]-1 natu)raZly discuss the
electi:i.c supp].y stt'uation. Star'ting off with aR install.-

ed crapacity of a inere 2000 MW some forty years ago,
nhe installed capacity is now about 58,OOO MW. The
nearly thirty fold increase ce]rtainly ts impresstve.

1u't the per captca consumption of eMec"itr±odty i.n India
j-s ona of the lowest. 'rhe instaZied capacity .ths expec't-

ed to rise to 100,OOO MW to 110,OOO MW by the yeax'
2000. EZectrical eneMgy which accounts fonc some 20%

of the primaxy enexrgy now ±s ].ikely to gxow ino 30%
of the pr,imary by 2000 A.D. In 'the earliesc phase of

electr±c power diexfeLopmenic, Indj-a had p±aced greaeer
emphasis on hydijro electric power as many of 'the scheraes

were also Mnked to irntgatj.on and f]mood contirol
measures. We axe facj-ng increasing opposition to new
hydnco electri( pkrojects due to submergence of remaining

forest areas, adverse ecological aspects and opposi'tion

fscom people who need to be xxesettled trom the areas
of submergencG. Xn the sevent.tes and eighties, the
ernphasis shthfted to coal fired generation. Beginning

±nibi.ally witih uni't, sizes of 60 and 120 MW, now most
･of the coal fixed units are of 210 MW size. A limited
number of 500 MW sets havG been cornmissioned. 500
MW sets in larger nurnbers are expected to be commission-･

ed in the ninet±es. Coal is not distrj-butedi unifoncmly

 in the country and has to be transported over d,±stances
of 1000 to 1500 MZomctres to consuming centies. The

 ash content of :ndian coais ±s high, go±ng almost
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as hSgh as 50&, and this thncreases the cost of delttver-

ed caloncific energy. The hthgh ash content also results

in higher investment rkn the generation equipment.

     Planni.ng for electricity d.n the counicry from
the sixties has taken note ozff the potent,tal role of
nuc.lear power as a suppMemenic to coal and hydro ele-
ctnic power. A decision to install the firsin nuclear
power stabi.on was eaken thn 1959. 0ur fjmrst nuclear
power station (at Tarapur) consisting of two Boiling

Wa-ter xeacto]rs of U.S. origin went into opencat±on
in 1969. It has completed irweniry years of successful
opemation and has been producing 'the lowest cost non
hydro electric power in ixhe country. Around the late

fift±es and early six'bi.es, a policy decision was taken
to build natural uranium reactors, whi.ch could be

fueUed by ±ndigenousZy avaUabX.e uranium, independen't
o[' overseas exxtrrichrnent services. Whe xeeactonc tcype

chosen was heavy water naturaZ uranium type (PklWR).
Wwo reactors of this type were thrnporeed from Canada.

Thexeafter the country embarked on buUding PHWR
reactors on its own technol.ogy with Xndian industry
rnaking pyactically all the cornponents locally. Three
veactoncs each of 235 MWe have been cornmiss.ioned. Eleven

more reactoMs ofi 235 MW capaci.ty are under execution
and arce expec'ted to be commiss,ioned by 1997.

     Building the nuc±ear power units ent±rely locally
has meant sett±ng up of a comprehensive nucleaxr compo-
nent manufactuning capability. This activity was
carried out intensively during the decade of 1975-1985.

Not unexpectedly, 'the init±al ef£orts were assoc±ated
with substantial delays in the supply of equipment

due to the leax'n±ng process. In recent years, pxogress
made in cutt±ng down the manufacturing t±rnes has been
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signiticant. Standardisation ofi designs and ba'tch

order±ng of components, even before specitic siting
decisions are taken, have helped in ensuiring timely
supply of majo.r cornponents. Learning f)rom inhe earMenc

projects, a hjvgher degttee of mechanisation has been
planned in the newer projects. Thts has been faci.Zi-
t,ated by a dec,tsrkon to Zocate four or even six .identi-

cal units at a gjmven site. Followdllng the 235 MW PIIWR

li.ne, a new I±ne of 500 MW reacicors has been taken
up. Twel.ve 500 MW )reactors axre expected tu be commi-

ssicned by the year 2001. Design work has ireached
an advanced stage and manufacture off equti-pment for
the fj.rst few unitcs jlls in pncog:hess. imfrasinructural

works at the pncoposed st'tes have been started.

     when the prograrmme ouke.lined ab6ve ts impl.emented,

India will have 10,OOO MW of nucXeazr powetrr generatiton.

Thths'should supply enbout 10 ico 15g of the electmeic

$uppZy around 2000 AD. rn add±tthon. ico the nationaJ
reenctor line, kthezre ±s en pxeoposal ico kouild t.wo 1000
MW VVER reacrtors, Sovj.e't PWRs, in the southern bi.p

of Mndia. The p±an i.s t.o cornmissi.on these t.wo reactours
befosce the yeauc 2000. Some discussdons have been held

wi.nh France on the poss:Lb±lity of imstaIMing two PWR
units of 1000 MW eblch. These diiscussion.s have noic
yeke 3reached a, definite dec:i.sa.on mak.thmg stage. There

has been a debate Sn the coun'irry on nhe n,eed to impoxt

reacicorcs when 't.hey can be buMin within 'trhe (:ounicry
usisng ]mocal technology. The justification for' import

.is the need to augmenin e:lnectni.c powenc supply quickly.

The grow'inh of -t;he imdigenous mucleax' power prograrnme

.is dj-ctated by the capacity oE local industxy and
move impontantly by the xate･at whtch heavy wateuc
and nuclear fuel can be produced. Substantial produc-
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tSon increases off heavy water andi nuclear fuel have
been foreseen in the decade of the nineties. Even
so, the extent ofi contni.bution nucl.ear power has to
make is such as to warrant import oE a certa:in number
of nuc,1.ear power units. These wj.l.Z be ofi the WER
and PWR tiypes ami `thus wtden the technokog'j.cal base

o£ the Xndtan nuclLear powex p.rograrnme.

     Xn ehe longekr inescm, rndia has a s'tyong ±n'terest,
a.n fast. breeeder reactors. A 45 MW t.he:ruaa,I <fiS MWe)
Fasa Birc'eedenc ff`est; Reac'toi: ths ope:rat:ing; at; pxrevserxt,

air low powe]r. A 500 MW Pucc)a;o 'type Yian.sti B:reede.z' Reaci:oit

:ts unde:rr desi.gn; devel.opxnene woxk orm componentis hens

beexx ,tewken up. The 1aucge'tr ffonc cormmissio.njnng 'irhXs

sceacewhosc a.s 199'7--98. A nurubeisc ofi xrea(:t;oscs o'f t:h:]'ms -eype

a]ce expe(ted to erxt;ex" cr()mmerctha,1 seirvi.ce duiring it.ke

f.i.rst: decnde eff 't;he mxexic creirk.uirry. Oxx an everx ]woongeir

'time fscarne, schezre tius a sicjrong i.rmtre]res'tr thxx ut..j-Xthsrk.xxg

'thor:t.uua, of whiech :[xxdia. has a k.arg'e ]:esou]rce. Thomi"um

has t:o be cc)nver'ixed t;o ll;-･233 im. .'inhe l)]mmnkest･ 'off a ffasir.

nceactor oir us.ing $orrte oic.her souircce off rxeutcrcms. They

cou]ud be mcce].era.toj:s o.r fusj-on reaewtLors. Xin i.s drkfifi.--

cuZin ico prcectict when su(:cessfuk ffusti.on )reactors produc---

thng powe]r wS.l]- be deve].oped. Some scj.eirkis't:s believe

'tha-t fusS.on reac'toms as a sou.r()e of neut,scons may becorne

feasibZe .±n a shorter time firame. The prossuntsed
heavy waicer reactor could well be a suth.-trable reactor

to use 'ehe U-233-'Yhor±um cycZe.

     M sh.al.Z riow dijNscuss t:he problems of pubiLthc ac(:ept-

ance of nuckeax powenc j-n Indin. At 'the poM.'ic,±ca]p
levetu .-' name.]"y the crentral pe,rl.iamenti and statce Xegisl.a-

'tux"es (Xndtha has a numberc off stewtes and the state
goveinments enSoy a high diegree of autonomy i.n many
anceas; the centrcal govencnment j.s in chairge of rnany

thmportant activities affecting the running of the
country as a whoMe) andi off the political leadership
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at both the centre and states, there is recognit±on
that nucleanc power development is necessary as a supple-

maent to power generation frorn coal, omu, gas arid hydro.

Th±s sentSment f±nds wide spread suppoirt. at many Ievels
in the bu]reaucM'mcy and edvil servi(:es. mall about

five years ago, the attftude of the publ±c and media
was 'ino leave the rnatters to the Gxper'ts and accept
thetr de(tsions. rmhe sti.tuainthon then changed and a
cenctathn degree of opposth'tion to siej.ng off nuc:Lear

powenc p.Zanit has got generained. ll]he opposibi.on 1.s a

croaMtion crorfiposed of local elernen'ins, who inay be

uAha,ppy at havi.'ng 'to xTiove out of lands where 'they

have lived f'or a. Iong ti.me, environvaenin&j.thsts who

are concerned wix.h issues ofi nceactoy safety, nuciear
wuastes a,nd tholtg texrm efffiects off higher than natural

ucadia'tion, and certain inireXMectual-s wh.o ,oppose all
nucleazr ene:rcgy developrnent on xnoiral gMbounds.

     wtth fegaird to peopte who have to be moved out
of the irnmedia'te envikrons oE che site, we ntnd thatc
nuraloer of pemsons to be rcehabilitated S,n the case

of nuclear powejr station s±tes ls much smaj.ler when
coinpared to hydro electntc projects. In fact, in two
off the px'oposed sthtces on 'the coast, we have no popula-

tion residing and no agricultural activity. But at
one of ithe coastaX si.tes, the tishermen living ilt
the neighbouxhood protested on the ground that their
livek.ihood wou]ad be jeopardi.sed. ff"or'tunately, we hnd

'two earlj.er coastal kocen"tions where there has been
no adverse impact in tishing. Xn fact the fishexmen
at these developedi sites have found ichat their catch

±s now fetching betterr nceturns jHn view of ±ncreased
purchasing power ereated around the nuclearc power
station. Before this developmenic, the rtshemmen were
ob]-Sged to sell their catch to wholesalers who gene-
rcally drove a hard bargain. We have taken representa-
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tives of the pirotesting tishermen to visit iche develop-

ed sixes and shown ichem how there has been no xeduction

o£ the fi.sh catch and to talk to the fiishermen of
the developed sites dj.rectly to allay theix ffears.
'rhis appiroach has had positive effect.

     On reactor safety, the public at large contj-nues

℃o entertain fea.r$. In adiditi.on to the standard argue-
men't hearcd elsewhere, one rnore i.s ewdded ±n ourr coninext.
This arguement j-s "'tf advanced count]ries such as U.S.

and U.S.S.R could have seirious accident:s, how can
developing countries wmbhoUt a injradition of high irechno-

logy operate nhese planes safely?W. This argueinentc.
ts much moM'6 difficuZt to rebuim at the leveZ of lay
peopl.e. In khe Xndian context, the asnswer to this
question is thewt a gnceainer re]-iance has been p]-emced

oxx tLvaining oE people. So,me tive thousand gttaduate
sedentists and engineers have been at nhe tirainj.ng
school at the Bhahna Aeoxnic Reseascch Centre on an

±nter-discipxxn.a.,ry pM'ogramme ovettr the last thirty
years. Aboutr f,±ve nhousand tc.echniedans have been train-
ed at the tzaining s(:hoo]-s a,"t the opeitrating nuclear

power stations in the las'tr twGnty years. It ls 'tr.he
availabk.lity of this '. 'Maecge' ' trained manpower that

gives us confjmdence that the nuclear instaZla'tions
wSXI. be managed safi'ely. A conservative appueroach to

containmen"t diesign has been adopted at all nuclear

power units des±gned aSter 1975. Th±s is the use of
a doub].e containment - an inner prcestx'essed concrete

build±ng enveloped by a reinforced concrete building.
The onl-y way thatc public confidence can be won is
by the safe and trouble free operation of nucleanc
power units on a sustained basis. Visi"ts by the school

children of the surrounding v±Uages and the elders
from the neighbourhood, and close communi"ty intcer-
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actions are other confidence bu±lding measures. We
have embarked on these measures in recent years and

found `ehem to be e£fec'tj-ve.

     On iche question ofi nuclear wasines, the uasser'tions

inade by the nucl.ea.r technologists that we are unique
im following a "cradle to girave approache are dtsmths3sed

as mS.staeadimg by the critics. They confound the common

people by referring t.o inhe ]haong hatt lifes of some
off 'the actini.de nuclejll.1,. Whexx thd-s arguernenim is counter-

ed on 'the grokmd thair kehere th,s much guceainewsc arnount

off rad,ioaec:Lva.ty in the enxr'trh, even tf we we]re ljo
cdxx'fime'zze tLo inhe inop 50 meicures ef xthe eart.hes c:.ruslj,

'ehan what wou"Ld be genera'ted even S-f n'uetear power
we3re expanded a ifew oirde,ncs of xttagn:i"tude, thhoire ts

dthsbe].ieff. Whe riuc;IGar cornruuni'ty should pxxovthde facts

mnd figuxes to cronvi.n(:e imhe genezrml public in inhi.s
mantt'zeir. Thex'e 2.s an even b.igger cormnunicmtthon gap
on inhe quGs'tion oE' ]"ong 'inerm waste disposal,. 'Yhe ed.aams

ichtt'in Iong ilnvti.ved v±ketrrttfi,.ed wens'tas (a.n be stonced safeXy

away firoun the bi.ospherce wo℃Md be stc.re.rigthen,ed ifi a,t
Xeasrtc o/e our two 'uttii,wnte storage facthlities wesce
deve.loped ciun nhe ne.xt. few yeax's.

     We rnewy now d.tscruss "the quesicthc)rz ofi j-n(:xemse, if

any, of ncmdta.inion leverms around opera'edng riuclear
poweuc uni.ts. We havG estab.Z:tshed bac]cground radtation

measuirGment,s a-tu al.]. ouM' nu(.ZGar Lns't:allatS.ons whj-ch

axee startced some tive yeatrrs befi'once iche instak]-at.ton

±s corninissj-oned. Aic oux' fi.rst nucl.eax' powe,r station
site, the base k.ine monsurements star'eed twen-ey years

ago. We coUecic samples of wateuc, mi].k, vege'tab.les,

fruits, fodder, mGat and fish thn & radius o£ thirty
kil.ometres ai:ound 'the jHns'tra.Zl,ation. We hewve £ound
very ]-ittle inc.rease fi.n the backgscound levels even
atc the fence Mrntts, let alonG in iche geneucal environ-
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ment. Xn fact, the variation in backgMound levels
due to natural causes, between different loca'tions,
is substantially more significanti. 1"he expenierice
at rnost of the operawing reactors in the world would
bo siinM.ar. Howevex, the pub]-ic at la]rge forins a di.tiHffer---

ent ±mpression ffrorn reports about leukeinia cl.usters
around the reprocess.ing plants axin SeZkafield (U.K)
or 'trhe sceports off goneticr aberrabi-ons of florra asnd

fauna around ChexnobyZ (USSR). Xir ths thmpo)'tantc ixo
segkrega'te the efff:.e("ts asc'tr):tbuixmahl.e ino eaxlie]r wo.rk

pxeactthces at SeMlafi.e[Ld when tche wast.e treatirnenin
pra(:ti(:es wettre thnmade(}[uate. $i.rnilatrr]ny factiuua.iL i.rLffomna-･-

'tS.on on obsejrvewbXe changes j.n sthe j.ramedi.±mtie enviucons
of Chercnobya. ths scequthxred. rr)he USSR hems p]roposed an

.inteucnabiuonalL (:oopeuc'ainive studiy off 'ixhe rendiat:,i.on

effects nround Chernobyl and ichis pLrroposaZ. j,.s a welcomG

d,eve.1.oprnemt. Aficeuc the Nttgasan]<i a,ncit Eix'iroshima sixudthwhss,

on]-y nhe Chejrnobyl str.u.atinn (:a.n g':Lve a sae:x'sticakly

signifrkcant obsseirvnbXe opponctux)d.'iry. A'ir, one ofi oukr

srkixes ].ocained thn ixhe v±cinJj'.ty of a 'kerop:te,ewa]- ranrk.n

fomest, sorne exxvix'onmentaitsts we]re concerned that

inhe ±ncirease ixx bitckgncound radiia'nd-om due to 'ixhe nuclearc
poweif s'l;ainthon mS.ghnt affect tche otrrchids ixx tho ffokfesst.,

wh,liu.le ehrks was an exaggorca,nyted feanc, i.nffoscma'eton 'ixo

rebuin kt based on obssencvations,, was not readSly mvaMpa.-
b1,e.

     We i¥iay now discuss the atr.inrktude of cesc"bea.i.ri int.e].]he--

ctuaMs who oppose nuc.Lear ene]rgy deveZopment on rno.ral

grounds. Such peop±e are 'beo be found in many couner.±os

and nhey mainta±n strong connections axnongst thein-
seXves. They percieve al]. nuclear eneirgy developinent

as evil as they choose not to dj.stingui.sh between

civilian and mj-litary applicat±ons. rvlany of them are
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not aware that no civil±axx nuclear power i.nstaXlabi,on
has made any dixrect conicribution to weapons capabilj-iiny.

All countries that have developed nuclea,xr weapons

have done so froma fiacilrkhi.es spec±l:-ica]ewly diedl.caiced
foMr iche purpose. 'rhe pxirne reason iss tha't M; ts ino]:e

pirac'eical and economlc to produce weapon g'rade ma'te--

rtha.]..s iLn dedciewcakeGdi £acAi't.j-es. Ofi cou,rse the safegumrds

sys'trem admini.stemeed by 'tche Xninernami-onal Atornic En.ezrgy

Agencry has ensutted inhat t.heire is no di.vencston from
civi.lian nuc.]"eaxr powesc ins'ealZat.thons wh:Lch vare subject-

ed -eo thts thnspectthon. Majesc chaiuages tuaking p]Jacre in

supe.r power and jNnttei:national. relations havounc sig.n±-･
fithcesnt prroc}j]ress i,n irde(iluct;i.on. (r)E rmu(rleua,r weapc)ris thn

3990. Xir. j-s the expec't:a℃Son thatc ffureheir progyes$
thn nuc]-eair Cijnsane"rnannent gl.mobaZ].y wilL]. take p[Lace fi-,n

inhe decade of the nineties. Xn viveew of ichese deveZop-
merrks, thex'e shou]mod be lesss obSection eo nuewleakr power

arnongst the imtelle(:tuals and rnoralists who are now
ta.kixxg an anni.meuclenr posture.

     Tihose who a,ve Eavouring nuc±ear power argue 'tchat
this form off erxex'gy genex'mt,thon does not ewdd 'tr,o ixhe

c:ax`bon dioxide burden off tha globa]" atmosphere. While

tchi.s ±s fact;uaZll-y so, iche airguemen"t tends to be weak
because ikx the Eowe$eeabX.e future ofi' say four oy fS.ve

decades, nuedeatrr enetzrgy (an on±y be a suppXemenin 'ico
coalT, oxx., gas, wood and agx'.±eul.icusca]" ]reiffusse. Wfi-ixh
the lattenc fforms off enorgy (:onwinujHng to diominate
the scene, nucleanc exxexrgy, in pracstrk(:al tercrus, will

only nceduce the rate of (arbon dioxj-de build up and

not eMrninate ±t. Till rrecentXy, the consensus amongs't
aicmosphentc sedentists was 'that thG green house effect

wou].d lead to mel't±ng o'f polar ice caps, rising of
sea ±evels and drastic changes in ncainfali patterns.
Very recently some scientissts, admittedXy a minortty,
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have speculated that the consequences of the guceen
house effece may in fact not be all -that adverse and
ithat the world may even becorne a EGarden of maen'.
tt ths j-mportant that this question is understood wtth
preedsthon and ew .reManbZe consensus arrived at so that
policy options can be forrnuka'ined on a sound scientific
basi.s.

     [rthZX nce(:en"ly, t;he econozwics of nuclear powew

had been ac(:ep"ted as favou,)rab]-e compared to coa3. and

o.±]. ffi,red generet;x'on fi.n inenny pancins of inhe woncld, exceptc

at souzrces o:ff :.ow cosic ffossj-ll. fuels. rr'he deord.sthorm

takexx j.n nhe Unined Ki.ngdom a few mont:hs ago no'tc tu
proceedi wiinh ixhe PWR x)ucogtr:amme, on ecormomjo(] g'z'ounds,

has cexteeinly been ew serious s.seti ba(:k. Thaix Vhths siitua-

whion was bscoughit mbo,uin by the pmncicicu].ar rltaxxnexr in

which pxivati.satiorm of tke e.Xec'ixxi-c suppl.y ±ndiustry
was cra.ncrrk.ed ou't ,andi is no't a.n j-ndi.ctcmer)in of xxucleaec

powexr on economi.cr groundis geTlex'emnmvy is a,n arguernen'ti

t:he pubZic anin Zascge wstT]. not; eassiMy unders'tand. [rhe

expenience of France, Japan, South Ko)rea anCt 17aiwan
when referred to is di.sm:,tssed as specj.,al. or manipul.ented

j"n some waxy. An i.ssue inhat cozaffuses maeteirs i,s the

a,xxowance fforc decomrnS.ssioning in the ewost ofi power.

Vub]Ntshed imfoncrna`tion on decorrkrntssjMoning ptves a wide

range of optioms and assocj-a'tect coses. Some times

inhe speciaZrksims inere±y tal<e the posthtc±on inhat this

should not be a pK"ob.1.em, ehat inechn±ques wi.l± be availa-
ble when needod and at any ucate ichis ths only a p]roblem

to be taclled after a couple of decades our more. X't

±s important that at an ±nternati.onal level all avaxxab-
he experience is thorcoughly analysed and a consensus

on Mkely methods and costs i.s reached. Mir ±s aiso
necessary to look at low cost but safe options through

more imtens±ve research and development.

     Some diseussSon on the eeonomics of nuclear powe!

as exper±encedi to date in India is appropxiate. Our
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first nuclear power stat±on which has completed tweRty

years of service suppl±es the lowest costr non hydro
electnic power and has accumulated handisome surpXuses

ovezr nhe years. We have a.lso financed conzangent ±nvestc-
ments such as an away from reactonc spene fuel s"tore
azad substantial]-y augmented the waste inrea.trnent faciii-

ties. The tair,fff includes an a.ppx-opriate a].thowance

for decommi.sstoning and a fund ts being buil'ir up.
Xn the case of ssome of the opemxting rmuclear power
unj-ts, p)rofits in some yearcs have been erodiedi due

'to unexpected exicended outages. Such outages have
been due to [Eai..lures ofi irurbthne hl.adies and genermtor

eransffollfrners, annd /.zrobXems on the nu(:l.ear equJi.pT-nent.

Xn sorne instarices, ichere hans beer> xx.fi-mj-immvedon on power

output due to 'ee(hnoxxogthca.1. prohl.ems. Mucrh sinncict.eur

control on quaXa.ty nndi designs of equipment, nuclea]r
a,ridi conver}'tjrmona]m, is beti.ng appl.iect tw exxsux-a mox'e

]relimb]-e perfox'maumc.:e. Xn diue courcsse ofi 'tr,j..en,e, we expecrt

ir.o get ffrom tihe P}IWR unkts pdirffoxrnaneG eomparab.Ze
to whent 'inhe Canadians are getti.ng. Xn thair. si'icua,bi"on,

the PI{WRs wilZ cenctan±nly be e(ormoinic pxboducexrs off
elecinricS.ty.

     Xn 1987, ehe xxuc.1.earc powe]r uac'triv,±t:y in t:he country
was mmde thn'to a cominenccj..al actintvthicy undeuc m ssicate

ownad corpo:ra't±on - the Nuc.1.ea]f Powerc Corporauton
off Xndia rmtd. Uihis body has ffxxicered iche cmpi.ical mazrketc

severaM t.i.mes and jnxxves'iror$ have kresponded favouucably.

rrhe budge'ta.ry support glven as equtty captta± iffkrorn
Govercnrnen't fuxxds has ].a'te]Jy shown a declining trend

due 'to competing pressuuces on Government funds. An
imporkant reason foM Indla entescimg i.nto an agreementr

with the Soviet Unton fosc impoxe"t of two 1000 MW VVERs

was the need to augment poweuc generation, for which
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the Soviet Union was prepared to extend concessiona].

financ±ng. D±scussions are proceeding between India
and Fncance on irhe possibXe suppl-y of two 1000 MW PWRs,
bu'tr an impoxt:anim cormsidierat.ion would be irhe avaiZa-

bxxlty of low interest long 'tcemrrn ciredits. This rnatter

is still under discussi.on between t:he tcwo coun.trj-es.

I't i.s not clear at p)resent what the outcome on this
project would be. K'he mchievementt of 10,OOO MW off
nucl.ear power by the yeaikr 2000 wou]-d depexxd on･adequa,ine

funds beirmg' avai]Hab[Le at the appxrop:ria.sce times. ft

jdis hoped tha.t w,ith "the ezzlight;ened ssuppo:r'tu of the

GovGrnrnent, ehe financitaZ rknsti.tukwions and nhe pub]-j.c,

th±s p]rogramme wU.Z be implemembed successfull.y.
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NUCLEAR POWER IN THff, USSR: STATUS AND PROSPll]CTS

        '

     E.N.Pozdyshev,Minatcomkenex"gopr'orn,USSR .

            '
 .. Presently the Soviet Umon is one of 26 countries having nuclear

power plants; it occupies the third pl.ace in 'the world by the number

of ope]rating units and NPP totai instal.'Led capacity after the USA and

France. USSR NPP operationa]. experj.ence numbers about 420 ireactor years

out of- 5000 reac'tor yea℃s of tche world experience.

     As of begtnning of i990 the USSR had i5 opeira'ting NPPs wiich 45 units

and total installed capacity of 36425 MW. The distr±bution of capacity
ra en sdpee ci 2:.vtrelyCX. icY PrOdUCtlOri.by reactor types is given in tabi.e i and 2

     Pr-esently 3 umts with totaI capacity of 470 MW have been decomnt-

ssioned due to expiration of their design lj.fetime and the Ax'menian NPP

ha$beenshutdownbecaUSeOfPUbl±CPrOteStS"' ' '' mabze fi

 '.1., .1/ :thstaxeZ.gd. eca?acikty dilkstrJrxxbuira.oorz b}r z:eeemeicor EgtrtlMgMrasTma-pes

                                     '
      ff,as,,W pmtm rg･am W･r･.wt,6X,,rm,X' onun" evipttg T, g2X,gmog.:tgrvgeesg"$X,guas. 6Y,

                        : ' : riiz'vT!
      mant ma ww wh nv mo ffM" im ma empt mu ua ma .wa -mi hmme .avn- pmtm rm ptum mu oranpm ma demut mp two tu±tse

                                                                   '      vvrc?x-36s .. .'fi . ' 36s
                   /t                                        '                                  '                                                               '                                               '

      ¢VVI':R-d･44.0 8. i}4H12 ･ .'
                            '
      xrvmeR.-fiooo . 66 ･ 16C/f..)O '
                   '                       '     ,ms,,,iil,::lggg,''..･ ･'･.nl '. .i.-,il,og,,,d 11 ･1

                                     '                                                                    '     ff'Gme-6'.･.' 4 ' 4s
             '

     IESil-6oo a 6oo .
                                          '                                                            '                                                        '                               I--3-1 ' ･
                                               '



                                                       rmabXe 2

                                                       -
             Disineibutiorz o£ l'T/?? err"ecicll:ickW. geneTatioxx

                           by x"eaetor types

     ..an ..mo mu o.ua nv pm ".en emo mo pm as- an mu tipm evpte ou pm ua ptmp ""of ""as thut1 tue' an" ww tuh uae

                                                           '     Reaci2or i Pex'ce]2tgge
                              .                                                  "ldr .                                                 L･       lj xy i? e i... tw am .... ... pm nv tw.'"es.. pt ew. .mb. evpt .. pmmo th"

                              ee                                           g                               : 1987 'e 1988 : rt9S9
                                 'ee        'b                  '                               e'                                                  ut pmaj pm mb ptdi ""ua -m- ptu"     ev.. .pm. ..pm mo pm wh nv ou au ww ma va- pme mm tsed vyma mu wwts ptve
                                                           '                  '      '                 '                   '                                 '                                                 '                                                        at.2     vvmeR-44o . ... n5,7 rl3,7
                '     "VnyrfmeRtuptrtOOO 3fiq5 34e7 35p6
                                        '
     IR[IIT'tEY,i<et'mp1000s':500' 43daS 4E3ea ,49epO

       '                  '     '                  '                                     '                                      '      '              '

     B:/if･-600 ･ . '                      ' 9eO 3e5 4op2
                                                          '                                                         '     Alv'lliB Essv 2 O O

                                    '                         '                                    '                                                               '      ''' ...tspt"eemmpwwm..pm'momamoevutpmpmwwwnatvptethutlambva-mptmlanpt"tuua
          mam resuts} tspm     mm mm
                                               '       '                            '                                      '                                 '           '                                                     '                                             '                                                           ttttt                        '                                                                   '      '             '                                                              '                                                                      '
     All NPPs operate in baseload rnode with ehe except±on of Bil±binskaya

NPDHP whrkch operates in zoad fouowing .to meee region electricity and
                               tt     ttt                                tt
heat demands. NPP elect℃icity production was 186.9 blrL .kWh in 1987,
2X5.7 --- in X988 and 212.6 bift .kWh or 12.5% of total electricity produc-
                                                                    '                                                                      '         'tionthnX989.･.･' ' .
     rn other developed countnies the shaire o±" e].ectntcity p℃oduced by

NPPs is consideTably higher -- from 20% 'to 70%. In Japan it is more than

26% ,. in France ---abou't 70%.
                                                            '
     WhUe describing the soviet NPP operational. expentence let's address

such indices as load factor, causes and frcv,quency of operational occur-

rences, radioactive re].eases into the environment and econontc effici-

ency of NF)Ps. Tables 3 and 4 show some of these data.

     As table 3 shows, X.oact factcor of NPPs with VVER-440 and RBMK-10eO

r'eacttors is h±gher as cornpared w±th NPPs with other reactor types. Un±ts

with VVER-- 440 and RBMK-XOOO are more stable in operation and have the

least outage time taking into account aU aspects (see table 4).
                                                                        '     The main reason for ]reduction of the load facto]r at NPps with VVER-1000

                            'in Z989 is durable outages due to repZacement ofX failed steam generators･

     tt           '       '
                 '                         '                                                '                                        '                                                                  '                       '                                 I-3 --2 ･
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      Table 5 shows the load factor of NPPs ±n the USSR and other countr±ese

 when analyzing these data one shoul.d take into account tha't for the sov±et

 NpPs the load factor is approximately equal to the availabUity factor

 and fox' other NIDPs the load factor S.s less or equal. to avaiLiab.i.lity fac'tor.

      tt                     '

   ' Fj.gures 1-4 show unshedu]ed outages at Soviet NPPs and comparison

with sorne foreign units. 183 unit unsheduled outages .including 53 due to

personnel. error occurred at NPPs with VVER and RBMK plants in 1988 and

U3 arid 47 respective].y occurred in 1.989. The number of unshedu].ed out--

ages x2: :acga.g."a2,i",igS8,:gd,g;g.g2 g?8g6.,., ..it, stabiiily and

                              'the simrkLarity to amer±¢an uni'ts performamce. Japanese units show excel-

lentperfOrManCee.

...
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     Radiational Safety
         '

     Radlation and NPP personnel exposures are under constant serious

cont:rol in the USSR. The fo].lowing data characterize NPP personnel expo-

                                        '
     Personnel averagg individual rkrradiation dose for NPPs with VVER ,

reactors is within the .limit of O.1--O.7 cSv/year and for NPPs with RBMK

reac'tors within ℃he lirnit of O.3-l.O cSv/year. Colle¢tive doses for
ivPPs wi'th VVER reactors ].ie within the ].imit of 2.0-(8-10) rnanSv/year,

for NPPs wi'th RBMK withrkn the Iim±t of 7.0-20.0 manSv/year.Standardized

units wlth VVER-1000 reactors have the ].owest personnel collective doses.

These figures meet: world standax"ds. The coUective ciose at some.Japanese

un±ts ±n Z988 was,for exampl.e,2.6 rnanSv/year. Zt ±s poss±ble to decirease
                  'do$es at such units up to O.l cSv/year for indivi.dua]. dose and up to 1.0

rnanSv/year for unit personne]. collect'ive dose. . '
     Dur'ing normaX operauton radioactive gas and aeTosol releases consti-

tute (5-20) Ci/day for VVER g)1uant;s aricil (XOO-200) Ci/day for RBMK plants.

The standard value i.s 500 CVday fox" one unit or 3000 Ci/day for' the whole

NPP. Low 1.eve].s o±' radioactive and aerosol releases containing mainly

short 1±ved radionucl.ides alMow to maintain radiological situa'tion in NPP
 '
reglon such that personne]. doses are considerably bel.ow the perrnissibie

                                                'leve]...･ ･.'.', ･. ･                        '              '                                                             '             '                    '                             '      ttttt t              '                          '                '                                                               '    Soviet NPP Econom]J.gepm..zaffA,kiency

                    '                              '                                                tt t             tt t    NPP eZectricity pyhoduction in irhe USSR as well a$ elsewhere is often

cheanpexh than at ig'ossil ±"uel power" plannts. :'his is true fork  NPPs with VVER

'
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  and RBMK reactors.

       Fast Breeders

  BN-350 fas't breeder (750MWt) has been in operation since l973. For a long'

  time it has been a significant energy source of the region. Presently its
                                                                   '              '                  '  significance has decreased. During the last yea)rs the reactor has been
     '                                                                     '  opeirating to generqte steam only (4100C,45atm) with the ].oad factor close

                        '                                                                   '                                                                          '
                                                        '                        tt       BN-600vesseltypebreederhasbeenoperatj.ngsinceAprU].980. '1
                                          t /t  This is the third unit of Beloyarskaya NPP. By Janua,℃y 1, 1990 it has ' .
  geneac"ated about 35 bLn.KWA,Curnulative load factor was 66.5 % and in l988 L

  76.5 %. Radiation sixuation is qurkte adequate. AveTage annual personnel

  Gxposur'e was O.2 cSv/yeaaf ,in 1988. Radioactive rel.eases through the vent

                                                                       '             '  stack do not exceed 1,5 Ci/day. These values are excellen.t as compared

                                                               '  with WER and RBMK plants.
            '     '     tt                           '                   '
                    '              t tt tt                                                   '       Safety Improvement of the operating Npp and the Units t6 be Commissione

                              tt                                                                  ,

       "rhe TMM--2 and Cher'nobyl ac¢idents a]re the part of world NPP opera-

  stonal, experience.

       The Chernobyl accrdent and ±ts consequences showed the necessity to

  perforrrt comprehensive sa£ety analysj.s of operating NPPs and NPPs under

  constructlon. Safety problems became o'£ rnajor p]riority. On the basis of

  this analysis a set of pr'imary $cientific and practical measures was

  implernen'ted which signifkcaly enhanced saf"ety of the operating NPPs.

  I)os±tive reactivity voi.d coeffi¢±ent; of RBMK plants was reduced to O.1 ,f3

  by pZacing additional poison ]rods in the core thus i.ncreasing reactivity

  margin compensated by RPS rods and using fuel with higher enrichrnent

  (2,4 %). At the sarne tirne with the change of core characteristics measureS

  have been taken to improve emergency protection system response. Modifi-

  cations of some RBMK pl.ants resulted in reduction of ]react±vity void coef-

  ficierlt to negative vaZues.

      Priority measures eo ntmprove safety and rneliab±lity of the operating

 VVER plants were implemented to reduce the probability of brittle failure

  of the reacicoy vessel and main circul.ating p±pes, to improve ernergency

 proteceion $ystem response and to improve core characteristics. Techniques

 reactor vessel remedial annea].ing have been developed. gelant oper･ating proCe"

ciures are improved by intx'oduclng more stringent requirements. OperNat±ng and
maintenan¢e per'sonnel requaLification was conducted at al]. NPPs.

                        ' I-3--10



     Publ,ic At'titude to Nuclear Power

     Powerful antinuclear public movement has evolved in the Sovi,et Union

after the Chernoby]. accrkdent which is still gaining momenturn. The roots

of this rnovement are public fears of irhe nuclear hazard and of the posst-

bility ot' recurrence of' Chernobyl--type acc,ident:s as well as poor unde]r-

standing of the advantages of the nuclea.r option and the new trends in

Npp safety improvement. It should be admitted that in the USSR efforts

to achieve public acceptance of nuclear power have been prett.v late. At

present great emphasis is bej.ng placed on these efforts since the future
                       'of nuclear power and of the country's progress depend on the achievement

of this public acceptance.

     The nuclear power icoday is the rnost ecologically clear source of

comrnercial electricity which has no viable aleernative in meeting the

growing electnictty demand. Xt would be unwise to rely upon conventionaX

electric power using coal, oU and gas-fired plants. Discharges of carbon

dioxS.de, sulphvr and nitrogen oxides have reached unacceptable lirni'ts
                                      '                                   'causing enormous damage to Publ.ic health and environrnent which may Xead

                              ttto global chahges in the c].imate. Ecologists have concluded that'already

              'now it is imperative 'to consistently Teduce these discharges. Severe
                                     'damage to the natur'e and a].1 the Uving beings is inMicted also by the

so caUed secondary effects rselated to organic fuei storage and t℃anspor-

tation,i.e. accidents at oil and gas pipeUnes and storages, tanker acc±--
dents resulting in the pol].ution of large sea and coastal areas.

                '      '                     '        '        '          '                                  '
    Reduct-ons in Newpmnv.!)ILPP Capacities Commissioning

     The result of Chernobyl and its cir"cumstances on the one hand and of

℃he new understanding of N!)P safety issues on the otheT has been the re-･
                                                    '                  'duction in the number of new plants to be commissioned. Only 8 nuclear
                                          'Units have so far been commissioned since Chernobyl (7 VVER-IOOO units

and i RBMK-1000 unit) at operating plant sites. Of course, earl±er mentioned

Safety improvement measux'es have been implemented at these units. 34 units

at 17 plant sites are undeir consicruction. However for the coming 5 years

Only 6--12 mln KW of new capacities is expected to be commissioned with

another 12 mln KW to be added before the year of 2000. Meanwhile total
                                              'nUcLear electr'icity generaaion shall amoune to 350-390 bln.KWh. These p]ans

are ratheir modest since construcbion organizenti,ons' capacities and nuclear

Xndustry capabilities aliow to commission rno]re than 45 mln KW befox'e the

I-3-1 ].



year of 2000. The e><isting fuel reserves can assure the operation of

iOO rnln KW of NF'P total capacities opera"t;ing ir) t)he "open'' cyc].e.

     At present at a number of NPPs construction of new units has been

de.ferred or frozen. Besides, the decision has been taken to give up the

constru gtion o£ ear.lier planned p]ants and update the siting.po]-ic.v.
Signifj.cant; difficu].t.ies afose with the sri.ting of riew NPPs because of

   'pr-otests from the publthc and ].ocal authorities. '

      '                   t/            '   '          t tt
      '     tt tt tt t                                         tt     I.mprovement of' NPP Oper'ating Per'sorinel Training Level.

     NPP operationa]. experience demonstrates tha't a large number of

occuirences during norrna]- operation occux'r's due to operawhng and main-

'trenance personne]. errors. To assure appir6priaice conditions for' skilled

operator t;raining, a comprehensive program of simu].ator' constr"u¢tion is

being impl.emented in the USSR which rkncorporates the deve].oprnent of full --

scope, funcutonaYanalytj.cal simulators and spe¢ial 'training tools. A

network of Tr'ainj.ng Centres (TCs) and T:'airij.ng i)oints (rPs) is being

es℃ablished. A full.-scope $imu].ato]r is expec'ted to be commissioned in

i992 in the A].1-Union Resea]rch :nsti'tute for Nucieainr Power Plant Opera--

tlon (VN:ZAES). Ef'forts in th±s area ar'e berkng undex"taken in coope)ration
                                     '
wixh VS companies. At present two TCs are ±n operation: one at SmoXensk

NP-M foxr RBMK plant personnel t.℃aintng and the other at Novovoronezh NPP

±"orVVER r)1.ant oper"atox"$ tra.ining. Zn 1989 about 2000 of NPP personnel

havetakentraininginthesecentres. ' ' ･i'                                                     '
  .. .Mn additiori to rrc and Ti) tralning, plant personnel wil]. have to pass

pssycho-physiological eests. :n view of the impor'tant ro].e of human factor
                                                                 '                 'rkn assur'ing NPP safeey, certain emphasis is pl.aced on the devel.opment of

man-mach:ne xnter"face t;ools and operator support systemse

                          '     NPpsafet3rkth,tstha.tlon..,'' '' ' '

                       '                    '
     El.aborabion of NPP safety reguZation rnatter'$ in the USSR started ans

soon as we embax"ked on our nucleax. pro.cryam. Later, under the auspices of

the regulatory body --the US$R $tate Nucleax' Power Znspectorate --a systems

approach to NPP safety regu].ation has evo].ved. The impoirtance of tche de--

veZoprnent of a unifted set ofU NPP safety Codes and StandaTds inas been

I-3-M2



convincing].y confirmed by the Chernobyl accident. The need to rnodify NPP

safety concept based on Soviet and wor].dwide NPP operational experience

has become evident･ The exj.sting concept takes into account the probabi-

lity of beyond-des±gn-basis accidents and the need to manage these acci--

dents. These efforts were ref].ected rkn the basic princip].es of assuring

nuclear safety developed by the IAEA INSAG group. A number of documents

in this series have a].ready come into force, others are under de'velopment.

PhaLg2sPL OUt of the RBMK Program

     Anaiys±s ot" the Chernobyl accident and i'ts consequences high].±ghted

the non-compliance of RBMK reac'tors wi'th the present safety requirements

being the reason Jffor RBMK program phase out.

     Absence o±' containrnent .iso].ating the reactor from the environment

i,s a rnajor deticdiency of RBMK reactors. RBMK reactors presently in ope-

ration are supposed to be decomrnissioned on expiration of their lifetime

and coinnissioning of the new genera'tion pl.ants.
      '        '     Program of nucleax" power development for the 10-20 year period.

     Presently the under$tanding of NPP safety problems is based on a
seveb'e accident acceptable risk concept. rt 1.s the acceptable risk of

severe accidene which is hne main ¢ritexNion currently irnpeding the con--

struction and commissioning of new units.

     The following steps in the nuciear power program in the USSR are

planned: ' '                                              '                                tt    "sw decommj.ssion units which can not be improved to meet the loe"5

 ll./reactor year seve℃e accident probabil.ity criterion in 'the near future;

   ut modify the rernaining units to meet the currenic safety requirernents
and achieve seve]re accrdent probability of zo"ve5 yreactor year;

   - subsequentl.y, decommission units having severe accident probabi-
ttty of xo 5 i/reac'tor year rep].acing them by new generation reactors

with 'this probability ir}creased to loua7 :/reactor year.

     Mn the near future the leading roie in the nuclear power' is supposed

to be taken by px'essuyized ].ight wate℃ reactors. This tr'end is observed
                                        '
noW worldwide. The reasons for this are quite obvious and ¢an be explained
by stgnificant experience in operation of these reactors and the existing

SPeclthc industry inf]rastructure.
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Besj.des, operationa]. experience shows that new generation planes can be

developed based on the currsently operating NP}"s designs.. '
           '
     rX"he first in thj.s $eries is the NPP--88 design w±th VVER""1000 reactor,

iAor which developrnent of the f'o].l.owing systerns is required:

     - passive reactor afterheat r,emoval system during Ioss of power;

     --- core cooUng systern in case of arxeactor vessel depressuntzation;

     -- core catching and cooling $ysicem; ･･ .
                                            '
     -' containinated water steam mixtux,e removal system.

     The fi.rst unit of this type .is supposed 'to be cornmissioned in 1993.

     :mpgroved version ofthiS reactor is the NPPm92 desi.gn incorporatSng

the fo].lowing featur'es:
                                                            '
    '-pt significantl.y $i.mplified reactor design and plant layout;
                                        '     - improved passive reac'tor afterheant removaln systern;

                                                 '     ･･- y'educed core power density;

                                  ttt t     -- improved Teactor control system involvi,ng operator suppoirt system;

     ･- diagnostic sy$tems;

     - doubl.e ¢onta±nment.
                                         '     Cormitssioning of iOOO arid 500 MW reactors 2s planmed for 1998'm"l999.

     Besi,des advanced VVER-dibased reaceor$, 'ehe possibM";y to. develop

BWR--based ireactors (VK-50 research ireactoir has been opex"ating since Z965),

steamcooi.edreacters,modul,arreac'tors1$consi.deiredimtheUSSR. .
                                                                 '
     The scientj.sts in the USSR are seeking goT the new technicaZ solutions

to develop inherentl.y safe reactors. Liquid rnetaZ tNast breeder reactors

are ra'icher promis±ng fr'orn this point; of view.

     Large experience in ℃he cievelopment and oparation of fast breeders

has been accumuLaiced in the USSR. BNpt350 has been opffrated since I.973

and litsNta600--since Z980. BN-"800 and BN-tL600 desi.gns have been cievelopeci.

Due to sl.owlng down of nu¢].ear power devalopment and the respective de-ny

crease of' demand for nuclea]r fuel, the interest in fas't breede℃s has re-

ciuced t.o, sorne extend. However this sttuatiori must be temporax'y. .

     Zninerently safe reactorE3･ are very 1.ikeLy to res'tore acceptance of
                                                                       '
nuc].ear power. Thus, we regarci ehe period o£ X990m"2000 as renovation period

gPfdNptrhpetgetralOgapOafcl:l).SafetY enhanncement and compaTat:veiy $maii xncrease

                                                     t tt                                            '  ･'' 'rhe perj.od of 2000-2010 is x"egarded as the period of extensive NPP

capactty growtin based om reacto℃s of new generaCionse
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　　　　　　セッション2
変わるか世界の原子力政策

米国の原子力復活は可能か
　　　米国共和党上院議員
　　　　　　M。ワロップ

英国労働党のエネルギーおよび環境政策
　　　　　　　　　英国労働党下院議員
　　　　　　　　　J。A。力晶ンガム

連邦野党のエネルギー政策と原子力開発への対応
　　　　　　　西ドイツ社会民主党連邦議会議員
　　　　　　　　　W。一M、カーテンフーゼン

21世紀をめざした原子力政策
　　フランス原子力庁国際局長
　　　　　　　　G．エレーラ
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                "$eize frhe Day"
A $emMou tVO ttiHE JAPANESE AWOas(ZXC XNDUSmawran FORUM
            Senaub,= M, alcolm WaXlop

gbueoppoxr'tcxxnitytoftppennc inXyototoaddncesstheJapanese
A't:c)xni.c Xxxdus'tcxr.i,al Yoncum is fiascinmting. rche fiesscination is
cx.7wesinee¢L b:y tkxew metLxRosphexrde oaf trftgedy eancit hope i.xx Kyotto.

r.g.'ho gavnfimp ofi tchff 't,crltgS.c ncaf].eciczz inhe dreni< fffi.de ofi nuc].eennc powe,ir.,

xwwxmeXy, youxk eexpeex:A.encff wikh nuc.Zdeen,rc wmexr. Sevencfti yeaxs ugor
R:ictwwmrci Rhewdde$ pxzbkishewd en itexuanc]<abZe study, "'M{E mmXNG OF [rrHrc
A;J]OMncC waOMB'". nvhi.s h,ts'toxey de$exxeibevci the xnossc irnpometant
swexrken'ui.stic thchXevemermee ofi 'the centuncy -- kehe ctiscovex:y of 'sche
xt,k].c]meitxr exxeec{]y ofi itinonnXc pa,ecmi.ewXeas. SacXM.y, iic wens an achievement:
ci.tzfiveezz boy thop X`oxctw eti wmenc. Nxxckeuexr enescgy is xthe most poweRrffwaX
gehlysskecesM ffotsrce deeve],og.)e<a by 'thG ])urRenn ncace. HGnce j.n Kyoto ()ne c;an
't;c"kraXy tzn(ilesces't:enwa(ii X)ot}'u sthe powtGxr xxrtd "t;he cort't:z:'ovoitrsy ofi 'tha'tL

fiO.X-ex-.

Kwot:o si.ss men itmacS.emet citp.istesk ofi Jttpbln. Xt; i.s itXso it nceligiot2s
<:eextxteenc wi.th maesxxy hi$inQxic $itess. I)uncirm{; whmeic wence to be the
et,ossixxas cimeyss off schee $ecoxxd Woul.ct Wanc, Kyoeo wa$ eehee pncimmecy
t':itncgeeee fioec eehtw eeseovaX: koomb, maoweveesc, Sigex:x:eettftt:y ofi Wennc Sscrkmsoxx

ciwaeck.ciewci oinhe:rwS.$ee 'koeeecausse ofi xthn cuxkscmancitX emnd poXS.tjthcrttX

$i.ewxxitiX<:axicee ofi "zahis (:iiny. Whiss iss one off tixose Xxucxredibly sewxe
<leex.i.sSHoxxs inmekerm duncing xthde j..nffenniic'y off wit.ec. Buxtc, oschencr dec,i.$ions
wwxree gmacte, rmnci eehe .fkxrssxt krkow.li.edige thftsc iche woxrkd nceceived &ibowain
mX'.oinS.c exxeergw wits 'inhee in'eeicanck on xxincoshixnm.

{MY'ke S.xkS.tt,i.ftza ,kxesme oaf xtucXesmx ma)owett tts an ･in$k;k:xxmdexxit of wc}l cxreitsteci

ti.hwy urxioszae kozascdexx ofi ithis eenencgy $oxixrce. rrhG scXexxeists who
w#x'keci on ChG Mmrmhitstscrmxx Pmeoje:e, $ome odi tche gtrreftstesxt intceZkect$
oti ou.xr engop, nceexogxxiweci 'thXs p:robXexR. Whi].e kehey wonvva ttbXe to
<oxx'inncoM tchee vA#kexx'za fioxecmpss igxxiiced koy ffvX,i.tining the enkeom, they
httd axo ssoXwaixXon stour cidval.ixig with sche hkxmitn pitssion$ unXeashed by
'eehe) nucXemenc enffe. Axxd,'  wde rk:rw sti.].X dwaitXinyg wXith ithose pas･si.oxxs
'inc)dmey.

mempceexx'stXye nc wenss tssskdvct koy ee $txxcidvnin i.xx exineeyewnxxee, WyomXng whethexx: it

xkwaot,eemenc woweex pXennxt ¢oukd se'in onfnt it xxxrci"mec e,xpkosion. nnhough
hem: quasssinXoxx xmay seweem nitiv'e, inhis sxtuddexxic ciid hesve a cexrstain
fincewxude ofi ma'efiencenc:e. W- hewve ]'io xxucl,eftnc w()we.w gekenxits in t;he
eheyffrmee an:een, kouic kehekree ance ma,X xiuckeasnc rnissiXeess. Pubts.ic ogeinioxx
suoza2:eecX on xxxxcXremexr geovge] koecttu$e stoo xnenny weopXe koeXieve thmtc it

x}kackeemenc power wMrkxxsc iss citpcak)Xe o£ explkoctixxg Mthke maxx a'ttomic koomb.
Wk'zey do xu,osc uxxdeencssstennd tzhee nuec].eemx stwaeX pxrocass$ -- tcheein sche fiuel
fi.rx me pow"zr pXmzatc c;'oxx'tcthrkxxs oxuky eehjrifee wencgent ofi ichee mecscive
ZJx:ewxiurn 23S･..i.$osc･ogee, wh.iXee a nucl.eenxr weeewpon mes$mambthy ncequinces
xxixxescy pexrcexxit. c'Pe2:hapff oxre ftnswenc wowaici be ico rceq,kmi::e evency
ssttrdemaix, ctnct wavency cni.tcxec ofi ntx<;lk,een:tr pr)wets:, tco meead Rhodeff'
h:Lss'cotsry of ichee enicomic borttb. They woxx]nci ncdiceives a use:iml
&(xxca'tcS-oxx oxx sche rmuattunce oi at:om.imc ncdeftciniormss, fts wel.X as$ hc)w
p,oX.i'ut(deX aTxci sci.en'tSufS.= JZ.ethdeues hthve dettXt wi'ith this imssue.
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A:l.oxxg wi.'ixh the orvenckoXowxi afeenxrs ti'xmt hesve it(:compnniect nuzcXeaur
muxescgy'r 'inheue lmes aXsso been 'eehe pncc)koa,em ofi gx4andiose
Gxms)ec'inen'tions. Bac:k .in iche eancXy Z9SO's, pxrok?oxxen'ts ancgued that
nucj.L"enxr x)owenc wouXd be ssew chenvp that; powex: companies wouLd not
bothek ko maetcenc tlwe ekectn:j(iiny pxovi.ciect tco theisc cxxsinomencs,
Buxtr koy X95'7, when thee ouxsc afix:susc commeenccXitk nixcrmemx powenc plant
wasu puic igza'tsc) opezenxtioxx, nxrckeeex: powenc wuas no Xongem finceeZ St.ill,

i.'t; waxs vex:y oost compoci'edve coxnpa2red t:o fossXl £ueXs and hydxo
powenc. Wop wence ewieencixig "he NuxcXeuaxr Age.

nnrk X97S, iin wme$ pxx edicitewd ththic by kehe yeeenc 2000, th,e U.S, wc)z21d
gox}envenine ).2esO Gi.gexwrmining ofi ekesct;xic powex fincorn nuet.eftec powenc
p3.ftx'}'trese $inces a nuaXeftx x)Xennst pxov'idresu akoout One Gigawa'icic ofi
poweec, 'k;hiss :neeuan't eebouix k200 xx,ucnneennc powew)rr pueenntss. Xn l990r 'ithe
m:asenikktsy ntgio' thmasc wme heeve XX2 xxkrc:Leftx: pXenxxsc$ pkovthdirmg blbou･tc X04
Gigmewex,'intss ofi eXecexxi.ci.scy, rmhat; Xss ].desss thew} oxxe 'teermtlx oS whitt
wthss plxrojectdeci fi.Xfi'steeexx ympenrs ngew.

Ormew henss ino woxxdenc wheeschdenc kehas NucXwme]: va:2:m iss a shoxTit-iived
p]'xQyxoxRemxxon, otsr whethesc the exxtr:ereantc gt:ftgnan'tcion Xas icemporaxry.
msuffewk:as xnme]ci.xig rm jiAdgexnen'L, conmaicienc 'thme xeanssones tioxx th('.> ckzx':rrent

wdemek nx,xcrkffenx' xnitecket;, 'me}ey crmen k>e suxnmenncizecl itsu ffeeencr kofttliingr
meXXci gX'asewci.

':hG pkzbX:i.cSff esffnffas oaf afctsesnc tcowme2rdg nuc].easnc -no::gy Xzz k)affed on a
nc"mectr.S.oxx sco me gkechrxo].ogy ti2'ma'L S.s LznafenxniMa.esrr ftnct nfonceboding.
Nga<:E.ttftx: exxdvrcgy anncrk eskioxny:i.as koomk)ff ttzff S.xiffepanecthblky' xn:Lng].ed i-xx

s)ogewakmumr mystho:kc>gy. 'mehee Cewld Wasc cnceeeeinttd schth foscebod:kng dtr:eend ofi
ewJ.ok}thX xxvkcM.wwes:er destruction. [Z?hee mexx].].&"t;i.n ewfi At;orn.Xc ScS.er}tw.issts had

'ixhre dooxxesctuay cXock scthckirmg c>fifi sthsu xuntxxuteeff uzzsciX nwac.Xemsc wenza2

wouXci oewcuznc. We henci xni.ssXZ,ee gewpss, kotsckyenx:d koomho sheMeexs, ftxxd
Xi'we Chines Syncixeomae. imci, sthexx oxxop uxxiee met [I]hxreG maiXe ncssLand had
ee konctwenkdowxx dxxmp stew humitrm exncour. wwvew'i stodayr sch- popuMantr:
kxrmciescsseeeerxctinw ost *:imee cimxnengde is koendxx.y sskeeweci,'

i[lhde]:ve nwvex wesew ts K)uloit,ic heitikt;h t;rxxrreuatt, Tlrk)e onXy kttms'itin' g dainage
wthas 't:o tixe fiXxuuan(x"itX souncinesrw off inhee uti).tt;y whS.ch owned urMX,
mexxd tcnv t:htw pncopozaents off xxwaesmeeewrr powffec enss en xeXj-exbll.e thrxd ssafie

ssowax'ce ost twkeecicnci.ckscy.

Whi).as 'ichtw zzuexkeennc fi..ndxxsuscxxry sstscxrabXewct ovetr X'Mueg ixt ffej.ll- ff).rain on itS

ffitewe inewxx yeeewecs methscdex: kodeecmeusse odi Chexenokoyme. mehe xuosstc uxxfiox:'icunftte

ensspectc ofi schme Chencrmokoyk ctXsmssineesc is kehenin ffew urmdencssicuand khuasc schis
exccfi.ciexxtc mwp:ffsenitecit tche ttkoxxsses ofi en exeexx'tcncaMizect commexxd ffc:onomy-
swhew sy$eexn sehmeee cuereesiceeci Chexx)ok)yX is colXftpsrkrmgf kout .X'tss eEfect

w.Xl.X X.i.xxgE?:r ens th,sosc't o£ mensethX tsractrkoenc'itive wa$tr.n. rX'he pubkic in
Euzx:c)pff axxd inkxe ZJ.S. hess cc)mpleiteXy mi.sLmdeecstood 'the ].essons ofi
inhe ChencnobyX inc.i.ctexxin, Whe ruexxtcai cXoLxd uf.rcom Clxetrrnoby]. Mirxgercs
on j-n, Eensstencxx meumeope, whdexre 'thencee is xxow itn envencsi.on ko nuxcXeax'
poweme. How"ve.=, nuc:."uai poweuc is 'the xaosic ser}sible soMubi-on to
thG powenc xxewdects ofi ehenin xwg.i.on,
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tg.`kx(･/･) ixxcmemed:i.k)X.ff pol.li.uxscti.on Xittrc)xn "t;hew:i.:it: (:oesxx.--fii.)ed p:kftntss i.s ft putbLS.c

l'k<i.(･k2,'t;k'} d2Lsemff'tr;e:Kr. r.Vkxe ckvdercagff ll..ifie spmexx in ti)'xtt't; regj-orx hits

ewptxxm],.l].y deeexiixxasci ovmasc "he pas℃ fiotiny yeiterg. Yetc, thew:i:e is xxo
ist'ei,ta."as: <:):ff 'tiLX'ive ecoenJk t;lxensc ]c:X.J.Lsu inhgm whi.ll.e t;hey exil)xreff$ 'thEiei.r: ftxo.irx:'c)nc

oifi' xxvit(:M.eftxr Il)owffsc. nct: i.ss en c].:imuxnmu"tle c)fi :i.rc:r:a't:;:ionftLS.'t;ry.

Ovgnc 'tho gemeswt decescte, tche {}]:owrkrxg fiewitxr ofi xiucl.eenk powerrr has loeexx
Exk.x>'t:'t:Le<'A koy thossme who koftsthe nuckemxr powex: mess inmppm:opri.ate fiox
't/L]meix: pmrogtrrmema k;o xreoxgctzaize inhe rkrmdrmsicxeiftli worrld. maftke no
rrrti,ss'inexk-g tchdiese acivoexesites o.fi "Sofiit lr,rmexgy" itnd "Appxowrcj.ftste
[m`dechxxoXog'y" uzzciencssixeszzct xxuexleitxr powamrr. urheey cio nosc Xike ike.
U.'l'wesif New Ag- ]Z2krdd.i..invas komaXievew xthewim tche oz,nc asIXebftme viX3.age oaf 'the

fi'utuire shoukd bes exo'ireaagve kndustcnci-s wit,h wi.xxdvaikXs in t;ho
iblt(:2kyesued. .A m,uc:Xeen:mr x)ow"rrT K)Xeftx'x'za is .i.zaintsXXwaexituftuely inc()inpm'trkb]""

w,X'th 'ntxeethnc' vissioxx, ' '
t.Ieimthss@ mencin:L" ecaxXme'ste cecjth't:k.css canf nwackewdenc power ma,kre wmexsc].y xresponssntkoXe

wtewuer sth& ixkcH.xrwudXbmey ewoxxxgeXex pmencr:nXixsti.xtas wscocmesss whiewh hits &vol'vee<A
JK-.xu inhee ZJaSe xxVkecXdvensc POWeeur iRdustry. ewinee.Xsc ixxfiZUeeXXCe anci
deeMeetmo.dets:ntwvmss ixnll)dwexxt imenss xnos'tc ncdeewswne].y koe)eexi ffeXic bosckk i,xx Nigw

reXexxnwskxXx:re enamd owa xucormg XsXmnci, ur.'hwa "no anaxkua$" encivoceeindess wageect &
f'iaxsci.ewkxff k)ensct;].mp fiasx xvxvscmp tclrzenxx a ct1emecen(Smp engenirisssc tchwa Sasmkoxeroo]c axici

glghoxemphenxrx zzxrc,keeenx powmexr geXesxxixs. Seeeskoncook wi.XX opdezz. Shoncehitm

w,i]nek newt;, A.n<X, Nemw Woxrk w:i.XX 2puzy i.inss wa.Xeeewicxi{:;i.t;:y ii£c)m Canenci,Xau}
giuck,eenKr onc hwci:k:o puweex pscociwace:scg, Wkwa Cennmedirmxx h'ydio pncojffctc 'tco
E):urovXdev 'tux.Xs powwx iss bew:t.nas sv'igoxroussky fiewught j..xx QuGbG<: its enxz
ewc:o].ugth.ewexxx. ct,susmaaseeewx, Whiss di..s oxxxx.y a ixkdciieeegss vicrt';o:y, j.inxfior:ftl,

ws.xxorOmperwahopxleti.xxg, zzXkd sQXff--･ssmoecvS.ng, .

tlcrt> bva rmu:stree, scinew axx2crk,wenex geowrenc exovarnwandi.'t;y .Sek=ass bo'inh pubXi.c: ffdeesnc

exxkci ixxinee:i.li.eceRxasrz, itncncogexnece, hoxxin, ichema'ff.ts. are enXsso schdi e£nftwcins oaf eha
{x[ecmpect ewrmci mavth:erA-cw ssew irmwagext2.y pxxecssx:teci koy 'tckxee OYffIC nen'tS.oxz$. Wrerm

yemitx$ ewgoe ichww pMrodiwwaseencss ofi oi]. wtzaewughst icheey cou,Xd ixxcx7eeessses
px:i.ecwss wnteftxoxxin Xa'.xuisc. mekkin, sche XxxvkfigikoXw hcitxxci odi 'gupp].y ltnct

<Xdvxxwax'ici sit:ntrkzck koesck, (X]kxw crkncsttwX coXA.enprvwd, ltXong witclx gfuX pxrices.
e.Mi. svkcici-rx[Lv k)ecEixn& ex?)xAndftxxtc e･xncX ckxGthxpu. Ex}er:gy (onsQxrvaaz;1.o'n

p2rit('ici:egy hewd kredkxcded sche dexuenxxd tlo.rc eXec't;sc1.<zaty. Whe rnant<ein ifioncli
ma.xc:XemeEr powewrc evmupoxeiticrkct ove::nkghtc, ttxxci, sche W.S. ffeund Smtt$eMtl'
ciGpnvncterxsc ;ffonc" maoncee thmuxx trmeXff ofi ouxr o:i.X suppMy ffiitrom cibncoftcX.

za'h- c:oXll.ltpse {)di 'inines x>x]ecXeasmr xnmex"]<et is ax] .i.n'tnrcnal ms we-Ll as
ext:exr-xxme]. p;rroS)M.em. trk'xee V.$. lrmas t;kke mc:i)rst; i.)i't]eEisj.ve, costl.y,

xx.ewzaWtchy' ncecJxx].ttinewncy,pncoceessss stonc t:he op&::estioxx off ee nucXeentt powex:

mpJ.itrxit. No oschGsr wXececscxrj.oc gwanekrm'eion sowa3ce geess sthncough thi$
Ipneocwsss, 3rf-sc cSeesspXeva echXss ncwgula'tcokry buncden, khe systein dthd noin
gex:'evwnxxX; [VMX. Xxt･,i$ xxot g:m.x:pnc.itsinEy t;kxeeic t.kxence j.ff M-ic'tXe pu!bli(:

(;enst.tden(:e ixx ntrcXeesrc exxexegyy. Wo suxrmemncizff eho pxeroh].em, one (enn
'inuzx:n 'to a scegeoxrin c)xk xtuc:Xemx powe.ir by khe cong:rreasssiorxal Offiice ofi

[X'eckmQJ.ogy Agysesmnex}ti. O'X'A st:aiteci 'nixitt; xnftx'xy ()£ t:he prcobl.ems wi.t;h
sche c:onsinerucstskon ewici c>pencftscnton ofi nuc.1.eanc powexr pXaxit;s skem £ncom
meissxnftxxengem"nin armd ,i.nexpexri.ence. '
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Thiss .Xsu inhff zrcdeitX Achik).eff heei. ofi nucXmeftnc enewxgy. We cran deaX
w.Xth fiearc, thoaiching, ltnci gnceed. Butr., how do we ncespond to
j.xxcoxnpe'tmencrw? As rnucin ag X woul,d ll.ikrk sco mxrgue xthat uannckein
fiorc(re$ wiXk ewmeecncy sth- cieny, we do xxo't henve sehftin aXinencnainive. The
waXacinxXc powexr indxxss'ixrey iss rmot a fftrreeff maam:kein. Access S.s Xixuited,
ptriceesu enncme fffi.xed, mend tee:krxikeoty i$ eweext,

:st in nueskeeenx: piitxu'in S.ss pooscxx.y exoxxs'kttrucXeci onc xuitxxftged, xthence ance

minokr nnftxkein persmmeici.ees tco tche owne:rs, ℃henic iss, tche u'tS.Miiny. One
orm].y hess t;o ].ook ain schtw WHOOPS ffiftsco fioxr ve:ifiican'ti.on o£ cost-
fircmpee ixxconipestencff. rchww Wewshingicoxx WuhoXA.ew Wowdv:er Suppky Syssitem
co).X.enpssvad undtwx kehe fiXxxexrmcXmn. bmuxdeen off bui.Xdfi-xig severftX nuclearc
powe]: pXenzztcff. exos'tss escft1ewtsect founv--fioXd, mes sthe need tio:r
wwXesexit:erXexrkiny Xxx inhes ncwagXoxx dxoppewci. $o, WI-XOOPS de:fiauiinod on i'ts
drwbeee maueeg mas schtw soX- ssovkxexee off ekeec:eexri.ciixy fiosc an nurnkoenc ofi
exoxnxxtxxxxfi.'icieess, Xsc sswa:ecvi.ved,

TII'w Esi.xifiE},k.fi.iiy en exoxzapX,ex pscoko:Z.ern, u't;fi.[X.:i.et;:Zewss c.""oxxic:ewI. "thewi.x mmanxrke't;s

schncewugh xtzaesxxssxuissssioza encewesss, whueinc sceneeopss nvxee ncegkxZmuCrect by pubXic
uxti.k.i.wh'y commS..sgeiewzzssr kouin eehde ncexicdi gexoexdvcixxscdv a.$ enn inwfifiecrtrkve

dXssc.inpxx,Xxxee. Oich.exe xnodffncasining inffkueencewss, ssuch itss S.x)vessconc
exoxtffX.ctextesee ewsc NzacXeesx RewgwaXentcvexy Commissaewn peexmaX'sctheess, en2:ig minonc
rkxLxxoyesxxexew$. [XlkLme koo'intcoxri k.i,.zaw :i..s 'iclrxen"e; commuxxi."trLi.ees xteeeci,

ewkmpeweekriewieey. Wiciki'eeXeass ciew xxmpit comaweeicew meokr maenx}caskes. Whee oxxXy

ssPfi･.nc,i.ix Off coxnpdi'tuikethozz wcxewax7ss with echEb Xxxcieependuenic Vowenc Wncoducercs

---- wwizzonc pxx.rzyevxss rcfiyhe cto noee kozaiXct ZOOO mdvgeewitinsc xuucmeeeanc pkenntff.

invhkew ee'skxicossptwancsw cowakd emxp].itixx ntwe poo2: vencfioscmennce ofi some off ouac
uinfi.Xi'tcthmasu anci alrmeiec nucXNen]r p].enamscss. X ewftzzxio't undexstar}d why the
W.S. opmpncmeseiang geetsfffoscmaenrmcee iss ttrttong inhe woxrsuin ofi ftXk thee wnexsiions
usskrmg xxzaewkewesec povgewnc, :xx ,Weepanxx, Chew wpasncthtsXng eceewmeci,'iny is 77igr

whrkXe ntxk inkaee U,S,pt Xsc Xas oxxXy 63ig. Oxxee Xooks ent sehe CenxxadSan onc
xtl'xee Fncdexxexh xxvaew1.eeitx" poweex: i:Lciug'ee:y, eenci stinciss fivew ofi the pneobn.emas

seineeic itdifik.iexic schme imasxricuaxx i.xxdkx$scecy. Ancee wde ieeuamrrming anyinhing
ffncom ichi.ss stonceeigxu eexpewx:S.exxewee wiscka xuLxcXeenec veowenc? WntXi inhe U,S.
inex'wanvinncy gxeow mp.zasc ost ･xthev uaiss'tceskeew ofi eelrxe moen･sssc? X cith.d sexy eitxlieac

icimexet eche emixxxxosphex:ew .XxxcrXucted ewn eskeemeewaV, en gXXxnmeec, ofi hopde, uc
koww]..XmeVde "t;lr1mp:tree Xss ex diX:k"t:;wwexee ffewnv "tk"Xee W.Se zaUewre.remeXr ixx<iXkXSEIZ;scYe thff it;S

koanssntss i.ss xeeme,Zrtssrm xxewee opicixuXssm.

Wihencee itx:e fiounc afesexixoecss whiexh wrkxx.X. ffeeexuncre ft fiuscu.xe fionc the

AxnG:ttXecenn ffxwaewkdvennc krmctwass'tcxy. xeiz?sske, "he2:ee Xss sthee is$ump ofi demand
fiewnv &k.emewin:rTiewi'iny. Xrm kehee W.$., wva henvee no'sc onXy sinogeped kouX:Lding
nuc:].waftx7 poweec pkarxkeff, btxin viscitxxaMly evencyiththng e]dse ens weXX, Whe
cik:og) thxN ermencgy pxricees ftxxd ounc suecexeffss wi'th exxencgy consencvmt.ion
kxxss c,i:dvmetect 'the fu.].ku,sS.ox:L ithaic we hdeve sthe physd.cmeX nce$ou:rcees tco
ma(wk.eet fixk'inaxecas ddvmax]ci.
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`J]'trke? Sexiftt,e H:xkencgy (:oxrtxui.'tinee, ox'i wh.i.c:h ue ssetrrve, hmss heldi th numbe.w
c>:st k'kepa.zzm:tsi.yicvme ()vesx' schtw va)ekewX; steww ?'ermwas xljwag}rmrrdi.zagy dexnmnd. :rl't: i.s SJ;:t'xxe

'tr.hrkt: cXemitncX t;ociitry :l.ev oxime lrxen21.ti <:)fi wkxth'L wftff p:krc)jrec't;eCl :i-n 1970.

elX)wex>,tc:y yffennc'ss mgo wdv ensssuxned schat; ciemranci woukd c:ont;ixiue 'to
JS..xxc::rrdeuasse enke me,xx anxinuitk ncftinme otf vxp 'to sswven peexrcrenin, [vrhe exuur,rrent.

pJevc')jec'k:.Zttxx ths en rnitxiruuma i:entw off 'tswo pe:rcewerm't. Howvevrenc, thri rrrwa(ensc
yrvdw.xrEgr ee(::skikenxx. diemmrmxxci henss k)deeexk fi.zzewxreen$,imxxg koy ab{:)uke t:hr:mee sco fioucr:

xx).[:t""eexu'in, Mvman esin icinw eewew pencceza'ic mrua'tcew, w& w,nkl.M. kode dvnencgy shoxr'tr,

X)y' :･3g5 g:Lgaw"ASstss koy txkzae mexxd c>af tr.he citwcrmdma, Ain hi.ghesc gxfowth
:rrci,'t-..ifss, ichde･skox"ixemexessu wi[i.,X bew -vffxx maoxrew esrvvewiitrer koy fts much fts 200

g..z"g.cyeswme'ixS'.'ss. axilkige pensst: win'tiaxe, stimwancee wewxwa ?roXXi.xxg bXmeckouxtc$ ntx}

xxgtra.otrr.i.dgx whG)xx ineexnpopnveestxxxrwwss cls:ewp.pdvcit kowa,].ow rmo::rrnank, Such bluacrkouees

wi.:L.ll. imecr:c}vamp me r'twcaza,:i.t be7' :fioz' ot;Txwaxr k'ee{l i.c}xxss ofi "t lzae cc)xxnt;s:y.

IYII'g; :Ls okov.i.ouas tY:Lex'tr ])malioma'va sche exict w:Ei 't:kxee (Xeeeces(i£,w, my counint:y wJi.Ik.Ik
ts:-agkxi.xrde wweww ssowwxrcopss <)st wwX#ewsc:tri.ew,iiny. $omee x)l.eenzantng fi,.ss uandth:rcw'rkyr

ktszz'a: wem henvem xkwst koesguzz tco koxxi.iZ.ci rmeew pewweex' gemeeint:ss. ev"ocrb 'tthee rmorRer}'tt,

kftts.c? amxxvix:ewnmamermstank maoxrdemadexkst 2zaenes rwfifiemectX.vheell.y k)koc]c,wcX maxxse)r fio:Mrrm oaf

x'M)w tw(pwme:zr. mexu 't;kxev Wenshk.mg'ixc)xx en:xdien, inlrxww 'maxtsi.ifu'ty =eexxrio'ec kokxX,].cX

ex)xnkok"neci scliscbj.nwwss uasc eexstssimj..xxw powtwnc vXenxzascss inew asssfi.sxt wisth peeak
Ik.c:)rnciss, {I]lrme'y wtsstw tw exkeeitxx tfure:l,,, xxenscwancen:L gmuss. mewa'in, k;he:te i.s th

"Kn<)wle-nc)ulr;}'xdi,,,xxc;f" asxxvSnd:it7oxuxvtmpxt"g;meIZ. objeeas"t:i.oxx.

IXCi 'inkk:g.su zzowasmewassop exc)zzsctl.zauzigs, thzz(ik :i."ig wi.:X.2k., was w:".il.:l. in.mevme zzkeeexss wi..tilh

x'ecxmefiec)nc wa#w-sc ssimonvscesewva#'i ixx en fiwaw yewenxrge, X'lrxew pxxko,].i= wrk.].X tlrxG)rx bemg:kn

t;<) ciftexRitxxcSk xxww geowEp.ec gek.enrx'tss.

"IXIik:Lre sseecorm{rk stmeci"k;ox :S.scxfiwots.veess 'stk'we ].ut;wss't; exit'ftze nc'twclllme::rcii.xtg

unvS.xox).madexxeettJA,. ciknvth$imE):ec. $omw zakxcXeeexti: swaswgeo:ttwancsu geexxsop inhewsc

(:ewxxexopecam as"v'opnc 'tLkLee ew:ec'detwzzhovkssas eefiiSiagex"in wsi.ILk. xrxwwmexx 'tLtrxenS sche x"xevgr x)owmestr

K)M･me･uek'icss Wfi-X･X k)de rmkzaex-XmacancPe $ee'Kreexeeni Weeaskss itWaspt SrexxemeeOX: ChMfimemp ttfi

Rft'xo(,Mee Xsukuame<X ss'krmet;me(k eekxme." kkas weess maovstxxg mwxxy stscom h,is og)wc)scit:fi.on

'tr.w wwik<:M,eeen:ex ma}mpwee.gy k)eecmax.xsswa <)af i.senv gec)a;ewwat;i.me]. icw ncrewl.itexee fioss.Xk.

:fr'":uichXxx, en mitjewnv ecwrmin2ft:.kkowwscvn: sco 'ink)w gxeeewnhowa$ee eth.wvwagkk citx:koox)

cXi.as,>:icXtw. Xetrxag XJxtiozz wfi Coxxcif:suxxwad $exfinerm'ix,i.ssitme k:kexvme :erewvrmpncsswcil scheix

lkc>rkewss't:eexxdXng esx)georwiin.ieex'k 'ew rmx.xc:).avthxb ];)owGsc bmeewmwtsas ofi tehe gxrasem't:Nx'

fithdi,mxr ewfi eehwa gsc-wa-xxhoux$ew metifieex'ic.

r: ew'a xxc) sskk}i)scncXl>wxr "ixo "e:kxtw gx'eeer･bxiimc)vLssew hyssindestrj..a. I}kx.iss iss ennw'th-ts:

ssxAk):ieew'{ xkrk(iww:ir :i.xxvGfft:,Xgessc:i.ox) koy t;Tkas Y/7]maeekr(yy (jommi't;tcee. IE?lttee xrtoss'in

it:"c:rexu't: ee'vi.de.rmecan enrecgxxtwss 'tckxa'ee ithmp mpen:rrXie}ritr dooxn$cianstT p,xreciic'ic.i.oriss wes:rrwa

(,wwwkrl:)Xwvgfn.

flgyex'i yema:scs dego, wclats we)x;me wwxxr.xriwdi icimthee en wxew icw mewe wouue<iit kova 'iche

]:esxxk'ts ond inlkem uexetwdvaxX'xoxzsth, Who kxxows w2'xanst i'in wSXk k)ee tGxx yeuaws
ffxx"<:>xn now. Vgh.i,.Xdeisckiwa asxfeexihozik$e efitimacec Xas ov"wareckokwwne ,iic S"as

stonv(:iKxew wattassc ecnc:t'ZScme eco rmftkee ac xearaiasitXex, scenic'hex 'ixhenxx

:idG>.c')Lwg:l.c:mki thmsssffsssmmpyit: oXi nxxnyIl,.wthx:r p()vormpir.

{X']k'xre schrkmrd Xssssanme i.ss n.xxc].eentr: wasinde. urhme exuncncrexx'tc xai.ghin Wateir

Reethex'tc)tt:s whi.c,h we axsse .ixx icho Wxx.i..ineci $'tuaeeege pt:oduc:w potenic
[ren(rkj,.oesc:t;S.vg wrass't;e w:i.inh -xt;x'exnde X.:i.:ff-t:i.xrtes, We hkve kmact en ko:i.t;t;,Gx

ctewbme'inde wxi hovg sco xuewgzaeng(B schi.su wdeewxtww, Xxt kss sclr)ew senxne pncobXex" ixx

G).ve:k:y (:ountiirc'ry w.i.t;h x}uewi].Gftnc ttn,i.'ics, X<I<) one wlt,n"t;ss it x'iuc]-earr wfts'lte
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rsfi.,'tce :Xxx theeinc' vJiexXnS.'icy, Coxxgscesff afc>ec=esd echde iesssue koy mavelecicing a
esi't':re rkrx Nwavancien, koLxst khdv pxeokoXmexn sksu fiennv meecoxu ecewsoXveci,

ewkkde wexstsew coxwtncovtw:scssy exouxx.d be nceeswkvdvcl koy inhee tioxxncich isssvteg xxew
krwaescst-nc inesexhxxeMogy. vehde xxighix Wasscex Rewmaewscoscs masce ciixxosituxtsrs. We
exrmxxrmosc ensisto2rd thew Xuxxkkxry ofi huxges exugeeom cteessskgxtect powewnc pMuanxts.
Wee xxeeeci rk sxtenrmcimencciizeeci cieegXwxx whiexh cenxx pxociwaewo en ffirmisshed pXeszzt
ixx en xwwftssozathkoXme inXmae stscewnee, ofi ffousw tco firkve yeme:krs co]npftttreed witch

eeinve exxg:acexxin ixweivtw yerkxss cottstxucixiorx sucrheduzXde. nmhis will.i
xeeagu.Xxee ewxnenkmeasnc unixtff, whXch fi.s why 'utmencew iss m afQcwasw oam tche 600
megeewmake'ig waniC. nc'hiss womaXci eeXXow ux"ixx,iscrkeess moncew renpid deepXoyrltent
A.nm :rethch."igrkoxx sto tcherknv mpxueescgy uereegmincemmexxicsse

Vxehww "edeexhrmon.ogy iss uzxxctee:rwity. Wokyo maXigexeesciex iss xtow kouyizzw esn
Acivmarmewagci waiewhin Wanerkxe Reenexinoxr. urhiss Sss en CmechzzoXuegy whiexh wilX be
meveeXmemekoll.c) ovdeex whhG xxewxee dieww yemncss. rchw "wo ftktcde,ecnmaxtive
'ktssckxnwXogi.mess, sthee wwigim X'eexnpeenceskeuxncre Gesss wwwwackoec enxxd inkxee ki<guXd

madescuaM. meewdvexinwece wrk:.]. anewsc k:)as commewrccivakXy enxrasi.Xenk)Xde wanicfi.X meneeer xthe

ydeen:zr 2000. memaxt, eehee mecivenzatsenastw ofi eehew Xmet;scssnc eewew i$ sthmaxt stheey

wM.kra,. immavme en xiftewdizaXmenv citwsuigxx, ennd wiXX ecbeh£Xeecst ma "wexssdi.vmeky scafie"
#emgeeneckeey, wrhdv ,au#agwaXdi, Meestesk Rmpenexsconc hmesu uaxx madciXitionenX ense[ixncexecixj.on

Xwa .Xic$ krmixexzzft3, afaxeeX ewyexXee wrxthckx wikX k}uzscxx wfffi caXX Xong-meixreed
[ecrescjlioenc'imSxree wresffst･eess, 'xeinme xeexriewixxix'xg' wrmamasc- wiX). hnve & haliX life

ncenct.komec'ecivsticy esst XeO eeew 200 ydeenncff, whXewh wokkkd mpfffi,ecrin.ivea.:sr ncemove
itkdv xuenjoec ecozaeceescxx ovesxe x)waewkasensc wenssinde.

WS.'itk) 'thee geosuasXimili'icy oaf esucin steeeximmoAogy, me henve ito wwxxcidesc why any
vtit.i.:.iitf wowakcit rmoin wmeXsc tthrm ygmeerss tiox @ieehevec wti tckkese
'ixemc:inanewkow,Xtvss, mermci dvvewSci rnenxty ost schtw hwaenciencinees whiash eheey wiilk

ir}herit w:i."X:lxmexxrytiewrmxewffIII.eXgh"icWfaictwnc'wameenc"teoncss,

:[xx exXossi,nes, nuexXmeeex peswrw,w wXXX koe wenncsc ewff imexi.ewme'ss exteex:gy
fiueexxnc@. 'xekoee si.xtdaxsimx:y imitss enxx ewpmpewscinwwanAscy scew xeecov'wx enzzct mmeizainexin

iitss ncewiZas es$ dighmp swmecoxxci mamajonc sewwaexcmp wfi ewXeexscxrS.ew geoweexr in thme
ewxeS.'e:eeci SixuaS;eesu. ncic i.ss axwal.kkee:i.:str ixhensc rmwaec:l.memanc x)ow,re:itr wS.1.k. gncow xnwach

bme: ox'xci A.in$ exwa:vr:rexx'ec sshmence "fi ecweexxxty geeeeccextee ost o:ixe xuesxekea-.. wwanmef

o:es "t;kxft c:wwecncdexxst xxwkrcX,eedw:x" p:1.eszztss wrS-:Z.:l. g)e (:jtGeccomm;.s$ji.ttxxecig l)y i20MO, At

't;he veeecy Xeex$st, wme wS.kX xxeseci new fienei.kntinthe$ to nceplitce tchee lost
o 'u X': asI> wa ix .

Xgmsgee wmaeek, eekxtw Seexxcaicdv enciogeeempci ew Cmeeeeerm Ai.xr Acin whXech wiXX en$uere
sckxue Tkasenxr 'eetrww ･wt$sw osi cocata. eswa ewwa.xr x>ncixndex:rber ssokkscces ofi eXecr'tcnciew

gewxew.erren'trj.orm, (:oew.]. w:k].ik erxeeescmedi.xx k'krLsu mmunckee"it suhmekde c}ff enbokxt: Si.ti"l;y--

stntxxwa geewscexasxxin. Whew quregytsioxx ffthcixxg eehe xxxxcXwftxe ixxcizagectrry iff how
opteXiffrecbi-xree rksc wrkXi koe in cenpinuxixxg nwaw mftxkdvxt esheeecwss fiox xxuzcll.eax:

XI>()Wth ･sc e
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Newr sitfiemg ocroxx<)xni.c:ft]. xxkAck,eitrrc 'krwa(hno:i.c)gy i.ss urxdvexr cilffve1.ol;)meexx't;.

tVhexre fi,,s xxo quvesssciome ichmetc fieciex'keme tiuxxctrkng sthncougim 'inhe Depancstmexxst
<rf ikwwecgy wiXk. kow es sswhncu,ggXe itss Conwscwss fcaewewss me d:Lsttiic)utut budgetc
genco<)e$ss o'v'eesw inhwa xxeexe ssesveezrenX ywenncss. Sucko xee$eaxrcko stuxxdixxg is
c::er:i'gJ;i.(:ca1. i.Xf xxxber c()uxx"t::iry messpi.uc"ess "o c;oxu't;Lnkx- "to I{>ex:k:"t i.cri.x)esLte i.xL inhe

ctevwXowrndexxst oxx high sttwexlkxxoMogy. 'mehee oicheek: hoxxsde ofi Cormgxdessss m'za$t:
.xxmovma otm xxegi$M.ainiorm mappncoveci koy schee Seevafttde 'ixo jrwv.iinrmmethze oux:
vxncmen:i.u.xn px:wdzxex'trk.oxi mexud ewzznciexhx""xxt pncogxrenxrtss. Whdexxree mwassc Ml$o bee
e,itcr.'tei.()xx orm 1"eeg.idias]..me'ixi.oxx t;o exoxxasoA,.i<i!xx'tcme rmnti asXrn]g)Xrkfiy t;hch X:i.cexxsfi.ng

azapM)Jgr"vrmtu wecocewssfig.

Ouue Ntkec:keeewnc RwagxkXme'ic#xly Comraisusuioxx kouaes enlncifencty' inerenveXy koeguxu 'ntvi-s
't;enwk. Wwa enxrtw ffewxicwwnitixe :kxx hmev",i.ng Acixuixrenk Wanin]<ixige enss $dec:x:etcit:tt'y ofi

}:,trwwtsrasy. Nost oxtX:ivr citomps has kzexve en mkxcXeeenx: koaewkgxeouzn(il, but; hma fi-s'
ew,g<.g,x:esg.3Sv'dvky micscexewkjS.,xxew oix:r xxwaewk.demenc: wmess'ires fiS.msscew. kliss czz:rcncewLin

woer2]c on. ex Ncrk･sciwnexX uex-xe:Ergy ssit:xrenk.ffgy hemss '?.hee pewscetniciuaX ntonc
lkrdwssuecrg:rewewlet;a.nue ni,xexts.suen,nc POWmpntre

[Wh"nvee me.xea xxuxxxffx:nvuss #komeXXeexzgewg enxxd opwo,eceuzxxS.inS,ews fiox" sthee nuecXemaxr

:t.xxdussinncy" esxxct i.scss suzzapwoxrixeeee7$, Now' iss schg tcthmee fionc uss ico seize 'schee

.X,nmrktr-i.enscivww, itrmct gexreepitxee Axneer,i.crim rkouer iicss eenmencgy nmeectss in sthe 2R.sst
C)'exi 't xlx ly',
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xgeyua

x

X xuOPrc Xtme WXIX.,X, meme EmeXL,WFWX., maO mercGXN BY VESCueXBXNes MY msACKC;N?OUND

AND WOXL,XWI:CAX., meXPERXmmCE XN REmarmXWN W.t<) tM?wwS CONgememeNCE.

                                                             '
me AN A SexwwmxS:g? AND FOR {VWENWY waARS vaAVE BmmN A IZ,ABOWR MEMBER

op" Tg-me Bwrwx$x{ wA,wr,x,amauxa. xN xiHAw mxmame x zzAvE vARxowsLy BEEN A

MEMwanm.Z OF [E?Hme $EM,me<;rnv COwwXrll]CXrrmE <>N $(::XxxN(:me AND [XrmeCHNOI.OCI;Y
                                                            g
b(glXNX$Wrclk geOR wnNMR(l;Y me E?HM] M,A,S:r :,ABOkJTR esOXImeRNmaEN[], OF JAMES
                                                      ,
CAXiX,AauAN ANme PRXNC.XWA:L, onPOSwwmoN SPOKmsmaAN ON mava ENVncR<)NMENT         ff

x?oR sxx meARs. As maRw ow wme wrcmaw maBouR pAwry pommcy RmevxEw

Z AM,SO CxxAXRxxme XiHE GRO:Jge WveXex{ RmegeOR{Vwwve ON CVHrc PHY$XCAth AND

SC:)<:]IAMe meNVXRONmameN:Xl" e

X)W,wwwaNG [K,XIO$wr [g?WmeN[XeY YmeARS X axAVE wameEN' geV,Z.,Y XNSVrO:I,VmeD XN moHE

NAIVXWNAX, 2}b,Nsw XNtlg]mewwA,WXONAk wwmeA,[gliE AmeOK:gtew rcNmeRcaY PO:[L,rcY ANmo WklE

ma:NVueRONmaENCZ?. Wewxx CX'ErcSme CIWueNtxeY YEAgeS nc zzAVrc mexuPRwwSmeNCki,Eme :g:iHE SAmaE

ecewNswtx[x}x.yfinvewy xN fxeHrc nvoxr$rc oge exowwoN$ -･ [x]xme coN$:'xcm'x;rrclsrcy wH:cH

xNex,ve'womes wxme MwGwa AND coNwomeesvrcRsxAma $xememe ow maRxwmsn Nwc.kmeAR FwEks

2ts:Xre $EX,]L,AX7meme:E:,D.

m eAN wxmeRnvoRww swmsews$ maE x$swus wxw}x yoz.] womeAy AGAxNsw A

BAexGROUND eF EXPERXwwca OW WonXWXeAk' ARGWMENWS AND swmeATE$ ABOXJW

Ax,x, rwME MosrlK? eeNtis?RwxrwamsmaxL., AswEcfE?$ ou :[]Eme mev'wn'x.,oma)meNtlE? <:)wi wwERcl}y

geOxx'ecY Xew GrcNmeRAua ANme psWex'wwAue swOWER XN PARWXCXJmaR. XW }{AS NOT

AItwAYS BmeN AN ecmsY wa$Kg
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lewesev$

X,OOKXINr<Ill W<)RWARXI) [[r(l) WrlE PROSVncW OIr A :[1,ABOZJR GOVmaNMENfV XN M99ik

                                                       OR 92:-pt-

rk W}{A,WAwamefrm{EgeROSSIr,crr]]SMaORNWC.anmeARWOWmeRncNBRXooAXNXNrm{E

     .1.ggoe$'z}

    '

sk ffOW ewAN wwma WWNmoAmattNWAua XS$WE ewF W::rBXkXev ACCEPTANexE OF wwme

   ..]NX)W$[X'RY meme Rnc$C)ma,Vevsw?

      '

wh ''' WIM'.W Ava, me me'eeww maERXW$ ew" Nt;(]IXI.,EAR wwOWewR COMgeAwaED WX'scux COAMi,

 ' .OXX, 2ts,New GAS, maNwwABma SOKJncms A.ww rcwwRGY C(}NSERVA[VXON?

sk wxx,x,wawwgemeoecEs$xNGoew"gewmex,ncrc,xxmameNwa]s(:oN[xixNwrccg?oBrcAcclrcp:rmev?

wh How w:E:x,x., waRxtmAffIN wueAx., w:g:cx?ww x'wwrc xL,oNca txlameme sIr'ommGrc owH

     maswxoAeew.xvrc wAswE xaxe$maibwmes?
                                                   '

                                               '
rk , ewWSma WreYAew SwwOWuame OUwa WRncORXWXme$ Bme?

    '  '

IW WANW SWO wwARE wrW VwwW$ ON ewnmeww maAww'ww$ WXma YOW AND WO PROPOSE

slloMrm swwrA$ mome･MovxNG w}ma powwov masecwssxoN$ FoRwARD. ftvxosw

XNX)WSWRncAkmsscsw ecesWNewwameueS APgeEAR W<> wwAV.rc AN OVmeRCAPAexWY OW

xunm<)'[XiRXewXWY GscNERAmaXON ArX? PRrcSmeN[XY AND memewwtArmN XS N{:) EXCmeP:liiXON.

Ix Bvaix".xexxvww wx･xAew me$ wg･me uacaewz RmeAsoN wr-xy rmNvmeswmaENw xN NwcxmsAR

WOWmaR WueX,ua meww X,OW XN meueXWAiXN xxN wwww exOmaXNG DwweAglxe. geWmetxeHmewwORE

xmevww"wwNG NAmixoNge, mevmeN xw xw xs wecx,cr wo Bww AwwpRogeRxAfxirc, cANNomo

AwwwRmo wwme ecAw:x'Axx, xeNvmesma"maueNw NmewwDrcme.
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Kix-IE NwexmeAR powrcww sxrwwArwxoN xN [xrre{nml w.x. xs DoMxNAt:'meD msy trHE

EFwx:,cws oew wo}{E wwmexvAvexsAwxoN oge ur]xKE mex,meectti'Rnc,exwy suppLy xNDvsTRy,

EFmeC[mxVEXI,Y WYma wwNANexAk XN$W.XWWC'xuNS XN msRX :]AXN nvAVE FORCED [VHE

WI-IA,encHwwR GOVmeRNDvimeNew nmO REurA:N Ama,X, NUCXmsAR VOWmeR Sew2A.maXONS XN

ENGanANX) WAX.,rmS maN Wmame I?UBuaXC $meCewOR rmN A NmeW COb,ZPANY - ?NUCuaEAR

wamarcCTRmaexvem M"URCIi'HEue PeWeRe BUrmmoXN(2} .B5tr NWCII"meAR E[-ECmaRXC Av.XiiWER

$XZxuWmemuJ rm xxAS BrcEN Dnmme'ERREmee [rr'HWS VO:(:eX'mmCAXZi DrcCXSXONS HAVE AGAXN

RmsWXJK`me XN AN A,IbVmeRsu nmIi'ncur Ol>g Wrm W.K. I>lfC;Cll.;EAR WOWER PRO(1;wmE,

me{I7 WOWl,II) AVPmeAR WineIERffI[F'ORE WIKAww r'Hme MMMEIi)XA{II],E ff'U[lriWRme PROSWmeCfMS FOR

[Eli}I.E :Nl)ILJS[I]Ry Ame NO[Zlt XI]N(:llOUMAGMNCI;. BNIF'X, E[OWEVER CON{lri:NllJES [I?O MANAGE

XIV$ OWN NVCZ,meAR SmaAewXONS AXi CAuaDrcR I{AM,ua, CHAPEuaCROSS XS'  CURRENTMY

CONSncmemeRXNG wwImeXR IRrcMACwwXwrmaNW.

zzUfxe kmarc<urRXexIWErf' ibmeMANib rs :EffiORECAewi wrO GO ON GROWrmNG AW PERHAPS

2 OR 3 meR emNwr maR Ak<;NVM WOR WIIE maiORESmmABme FUWURE.

xix･llrc sxtmx7gexxixoN wA,cxNG wnvff coAx, :Nmovsxi,Ry xs EQuArmmay DrcpRrcss:NG.

wnANS WOR wwRme X,A,RGE 'NmeW COAlh FT.RED SWAW'XONS HAVme rm.SO BEEN

ABANmo:>gnm xN xefxxrowR ew $mann]z,rm GAs wlRmo pmaNw, BncAwsE oF oovBTS

AwaOWwo tsauxme, QUAwwC]Y Ak<imo COewe, ANM ZiHE DE.REGUrmAmaON ou WHE GAS

SUma)WxxY' rcNDWSraRY.

{l[]K-:xxRE xs [:iMws ,gets,N xx:xicRrm2rets,s:NG possme:z,:[:iy o:IF' A DxyrvmccJm,'me smew,wA[ltxoN

meV.EIkOmaNG meN wwNG:,ANme Al><(D W2ftb,meS BY :?HE YEAR 2000 BY WHMCH WMb{!E

iZiuame rmlxl' Www].,ll, BE A, $HCI>RWIFiAX,X, ZN (1;ENERAW:N(i] CAPACnmY. X moO NOT

NmalxxID ZiO Sew:RwwSS swO nv{ms AcmexmeI>qCE JWSW HOW DEmaGueNG TffAew WOV]LD BEe
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tzima RmeAWY AVAXX,ABXIX',XWY OW W'OSSXxx wwmeM$ SWWPnmms AT DEPRESSHD

ml'ql[cEs, wroGrcmxmame w'mamx{ 'wwwnc kewwrz crApncrK]Aua cos[E?s, rvtAKEs geos$x]z., FwEm

k'.]m,EewRxcwwy onNmxthcrxoN sxiwwRwxexAxl.,xL,y Acxl'mRAewmmvsc Rffk,AxixvE rmio

NVewxaEAme POWrcxe Afsw PRmeSrcNwr. waXJW X'HE esROWxeNG $orXrcNWXIwrC DEmeATE AND

POX.,maflsu]:ecArll., A,ND WVwa]ILeXee AWAwwENESS OW fX'ewr, NEmaD WO ceONrwROXve, FX.iWme GA$

wwxssmeoNs wr.EANs wre{Aexe wos$xk wwuex,s x'oo Now FAew A rvRoBmeM orv

wwBx,,rmew AcecnmwmeiAme.xkurwy.

WXwarmSwr CVXmeRrc iX$ ewON$XmowwZAmeXme ibrcmeAewxu AND swXSwr;Wrc AmsOWrm W}･Ime CAWSES

ou' ew.OBArm, WAwwXNG Wffrcwawa X$ RwwASewNABMsc CAWSme TO ASSXmxrc moHAT} ucW XS

gexC;'meZIFAX,X,Y YgAswmoXNG. iW'nv.E meg#e$ WAS gl;ifNQWE$rMiXONABXI,Y XwaE'
WARmamser'

:maexADww ow wxme ewwmeNrwwxewrsw ewwNwwmey. xNewmewwAwxoNAkx.y $cxENwxwxc

tf:WX?iewRW$ Amerc maNewscNSXrvYXNG XN AN AtE]mbrcwrge[E? WO ex,ARImeY CVHme maRrcCTXONS

ANve watX,ue$ Vmsi C:E{ANGva ueN GXI,OBAX". ecXJXwaewue.

]l'iVwwWC}NE ON ewWR gemaNmerW geAcrscS CXtEme <OwwON puueOBX,mewr OW GK.OBAX, WArwIZNG

Dme$ex.RXwaXmo meY eenvme WewRMme #OwwXS$nmewg ewN wrwwww ENVXwwONmameN[E] AND

KI>meKl'meXrJOPma.ENX} - tX'ewme waXRIKJNge[X'XlaANX) REW#R{X' e- {:'wwJSg

ee'wwVXRONmarmWAau wwXRscAW$ {:70 $wweWwrfX]W ARme NOW meGXNNXNas WO meMERGE

ec}N A asXsOmeA:Ks $<:as.meop eK'Hrc ma#$CX' WOwwX'SOmarc Oge rrX]wwrc$me S[Xluewt iF'ROM CX'Hww

geossxBx,rc coNsmeptmeNexme$ osw askwBA,1 wARmaxNas ewAwsmemo mey [g]t}ma A,cm7mao$wHmeRxc

gBwx"xinv ww ogy cARmeoN x)ixoxxxeE A,Nw orxiwwmeR GA$wwsge.
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  ncHE GRewWWE{ M WORX.,) ]POPWmaCXtroN A,ND Tklme CONSEQWENI[' XNCREASE XN

  DwwAND rv"OR muEueGY WXX,mu PXL,Aes EVww GREAmeR SWwaXNS ON OWR COMMON

  U:NVXRONrwffwr? PROwwexNG mamemaWXVws FOxu CHANGEX) PR.A¢mxCES AND
                                              '  VROCrm[)XlrRmeS.

  axXMmexe X$ GrcNmemak AewREEmameNW AwaOWew WMxe NmemeD WO wwueDWCE TwwE wrMXSSmeONS

  ow AexD RAxN GAsma;$ se2 ANme Nox. [x]rcewNewx,oGme$ waxx$rm ewo Do crHxs BuT

  oww.,y Awas sxGNncmxecAN[xr- exosrm.

  tmEma GRwwENww<>w$me GA$wws cAmemeoN nvoxxvxx, wamecxe}giA,NE, Nxwueows oxxDrc AND

  exwaxxoRow'xu;ewRocAwaBoN$ Agerc waKJcma maoRrc mexFewxcwantl[1 maAwwmaRs. xN

  ExuueexxiRmeex xry pRoswwcwxoN crARmeoN D:oxxxme rmmaxss:oN$ ARme ex}{rc DomaxNANT

  <;rONonmu 3N,ND'[g7wrXS <AN ONMI,Y ww DEAMI,Xi WX{fi]ma BY A ma,g:rOR SWX[VCEg FROM

  w$meG w'c}s$:x, wvmex,s xxIN; pAR[mexc:ume,AR coA:ELs.

                                          '

  nvNkscRGW WmeOmoWec'X'XewNg WEMWueVecR geOma xxT WAKww$e PO$wnS geARW,XecWmaRLY

   mlww'xewwx,w geRomauarcma$ woR wE･gme meNKrxRoNwrmeN[g]i. gewEm, xexwoRAecwxwN, BwRN:NG

  ANme coNVwaSXON AX,X, meVO:L,VE RXSK ANib caZJ$me meX,X,WWXON AND RESWkT

   xeN wAswrcs NmemevxNG DImsposAz. AecxD wameN, [xrHww eGREmeN}{or.;src mewwmecwe,

  NWew]wwAue DmsecffARGme$ NWewuawr2Xwa WA$rcme eNOXe GASwwS ARme NOW geamX-XAR                    e pt
  WOuems :EN WwaE WncXL,eewmame IXN<:Rva;ASrc :XN Www,X,-i-XNueF'()wwEme veMS(l:W$Sme<)N OXi' tXiHE

  Wk"Gmewri Nrcmesw ewO $AgyscasWARmo WmaGXxuww wwCO$YSWewwrS. meVEN RmeNmeWABkE

   sy,Nwwwty sow.Rcrcs xNavewxu'vE sxGNxFxcANcxi ueNxrxRoNrwwaN[iAxi xmapAcw.

U-2 -- 6



m
e
l
¥
i

yff1,,rxa w-yrc Nmercxe meNmeRmsy mio suswAxN, x,mew Ax,oNma xMwRovrc ouR QuAx.,uewy oF

ff.xl}rma IANx> crcTffscArgl, ewxeva maxsux,xoNs ow prcowx,me xN wreme [Iiff{ncveD woRx,D. flrEma NErcrl)

rvOR valwwRGY ms eERWanN WO GROW OVEmamm XN WORmo nm;MWXS, BEeAU$rc

ffWscN wrmaOWGX･X XW maY FAuaua ssrmGNmaFXexANtxekY rr.N DxuVEX,OPEW NArxe.XONS Xwo

WImak Rma$me SXGNue.wrmaexANimouaY XN DwrVrcxuOgemaNG eOWNW. xuI,:nmS maaO COPE WXwrH BOWH

M>OffIVXsgesi,fxxON GueOWma AND TKsc X?EAssONABX,xx WmsHmeS FOR rmmaPROVwwMENurS xxN

ww･me QwAxL,:xxiy oww xL,me"rc geoue NwNDxemax)$ ww maxx.,x.,xoNs ow pEopxJme.

X,]NueRGY waXODWexWXWN rcNDZJSW.RXwwS ARrc kXVesme ecONSKJanvaIRS Oge M,AND WXNANCff
                                                    e
ANge ewWmameR uercSOWRecwwS $Wes{ AS WAwrmemee ENwwRasY WROgeWeWXONr

ff,),ixrvev'x:eEl]xARx,y txtNme mergkxecll:{grwwsl<]lmalflx]y ANsw swwwflvmaoma,wnvwa lylNDwscxrRxnyil$, owtxl'meN wR--

wrwtVwr waueGsc ANme wwNXIIXRONmameNewAsuX,Y $rcNSmaewXK7ff ecOASWAua ANme E$TWJARXNE

wwg]SRme Aueme Xwwwy$ zzAewY K7rcRY XwrgeORfXANCM} RmeA$ON$ rv#R K:rss XiO WSww waNmeRGY

rwXrcE'X maORXX ncgeWxeexXanee[M'xx.eY ww{AN Wme DO nvewWe {K]reww exONxe"XLArmCIX' swrcmaWmeEN wwNmeRGY

wwlmeos AND scNVmaONmaxuNWAX, SwaOmaCWmoN ANme ecON$ERV'ATXON PRncSrcNms WS

W'ma[X?X{ A REAX, xexxmewwA. ge'OIL,X,OWrmNG rlXwwww swXSA,S[memeR ACE] CmancRNOwaYX,, NW<::XmeAR

ge<)WX{1ww X.O$W,' $XmoewO.RTE? -p WueOgeM,E Wmexeme mencGX･XgyX,Y CONexmeRNED WOR WHEXR

WWWWRww X･XnmAXJxeff A,Nge Wme-X.,-marcXNas AND wwme nmNVncRONmameNma.

'waW waOWffti NXJexkma:AR AND geOSSXXZ, rveqmema.,S XXAVwr exONSmeQWmeNCES fmaACXIi

'X"waNSecxuNwa nvA[rXOnvAua meOWNswAmeXwrS. Wnv waAVxe {7o RmeCoGNwn$me wwwaA{ji ueN cx:iHme

MrcmeXffL;ma rawwRM, meN eWR xenvwamemememeVrcNM)meNg? WORimuD WXWxx meCg]$ XNmoncRDwrPncNDENW

me(:;(:}NOmaY <IOAZs, OXXsg GA$ ANme NW<IXmeAR WOWmeR WXkXJ Ak:ELte RrcwaXN XN Wsue
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OWxe mawwEDXAmurm WASK WwameREgeOxxme maW$W Bme maiO maAXXMXSme ncHff xeWWXewXrcNCY

21,xNX) SAmaww Oge tXliE-XAtxe W$E AND TO SY{Ame KNOWXmeDGme XN:Ei}ERNACYriXONAwaLY ON

Kil-me SAW]EStX? WAYS OW meCOwwXSSmoNXNas ANsw wrANAonN# NUCmeAR WASma AND

XI>meAanrmN(se Wuemawa WasXXC AND YIAZAgemeOXJS WASewwr$ WRewM meNmeRGY geROmeUCmeXON

GmeNmeRAmaJkYu

A$ #WXit. WNaxZR$WANswncNG OW mawame $esXmeNCxx Orv wwme meNVXMONMmeNtX?, DmeX?PmeuaOPS,
                                                      ,
$o wme $ueme rrglix･me pm:R$gemacwxvrmess ex{ANGxNG AGAxN. ercwwxx mewRNxNos oF xrossxas

WWwwXLe$ 'ms" ecOAX,e Oxei" GA$ ua XS [X"nvme meXmuGmeSCXI' SOWRCrc Onv GRmeENHOWSE

GA,$,ms geNNme Wwwme maOSW XMPOueWANW exAXJsu Oge ca.moBANL, WA,Rwt:NG. RrcnvCXNG

ecAueBoN nvxewxncswrc memax$$xoNs Mw$me meme A wxemeogex[gl'y xw' wme ARE wo sx.,ow

nvOWN wwma ncNwaitlrexrcme CZ.,XwaWXex CEIANGme [M'nvAWi asX,OBA:[, WARMvffXNas WXXJX,

WROsc>Wexxxe wwwaXS Nmememe mxA$ XmaPXJXCA[rc'XON$ geOme ma'enN$PORW WOxxCY X'OOe

sxxNcww vmexormeecanec Ewwxs$xoNs ARrc Ne(zA･KxNas AN xNexmewwAssxNG ewoNwRuemewnexoN wwo

wr}gken, ra.NoexeAx, oF GmewwwwNesaswsme GAsmes.

                                                     '
                                                '

imwaww meRxemasxx ma,ws(}wme wAR{vy Bme]L,xEvww$ [ximaArme vwwme Bxesfr, miHE QwxcKwns[x',

21lj,ND maOzzi eO$rmae-}meYgewwecWmeXlme ,geh,Nme ENVXRONmameNWAkauY SO(JND WAY WO meEGXN

Xiew t[MAexKma,ue wr,ff{ww$me WwaOmewa,wa:twS XS A maA,C]'Ome X.,ONG-･[X'ueXmpf GO"VmeRNMmeN[X] WOuaXCY

COmaMxxmameNwr tM<I> meNERGY exWNSwwRVA,tmaON. wrHXS NxxexrcSSX[X'A[M'meS ueNWERVmeNrmxON

XN CEI'ff-Xww ewc:ir(>NOwrY. X[X' XmawaX,XmeS INrEww NrcmeD geewR A BAmaNCircD xeNmeRGEgr POk,maCIY,

wme RmeecoGNxwwme wwzAtiff? wosssxk weqrsc;ex,$ wxthxL, waue wwme me$$meNwxeAxx wameNswjges,y yoR

maANY mexeCAX>.wwS Tew ecOrwme, BewW XN Athua Wkme exRCWrwSXtANCrc$ WE SKA.Rva Wre{E

VmemeW Ova' wwme megeXfncma$E{ wamets,DmeS WNXON CONGRmeS$ AND OW}meR$ W}{Arm:

geucrxe wexJmmo waew wNwmsww wo wrIkww evme NUCXtmeAR meNenRGW A$ A $x'RAwrcGxC

$exJRew'] ge()R fX?mame re,ONG [M]wnau.Ve
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lesmex

W/t',T, RxuewOGNXSxe ww･ww' Nrcscmp tW<]> SWPPORW GRmeACX]meR wwma$ncARCH EFFORwrS XNrrO

:ewWX,(>VXNG mewwwwGY <i:ONwwRVaniX#N, wnncRGY CgliRANSanXS$XON, <:OMBrJSC:'X()N

ANg.> vaINMT,}waW W$me, ANge Wma AewCnmW[X' Cgi'reme NmewwW FasR GRwwA{X?meR XJRasENCY meN :IrHxu

xl}.wmex.,opmaueNrxe oxr Ax,cxiERNA:vxvme ENncRGIIr vama:$oxJR<;mes.

xlfxa ms oKvkz vmaw rwwwAw GovERNzzwwfw wwAs ww snLlppoRrv woHme xNsv"mswxGAwxoN

C)glii [XliXXNI X.)Ork]maNCX,XA,I, OWn NEW IXwovaA$ ANwo NwwW fWmeex-IN<:}ff,Out:MncS tXiC) rcNAmaLme A

                                                      e
S.l･gA,Yff jPin,ND CO}{E,:mewwNff' exemaN$xxSmeON tWO ma(:>X･ww Seq:rss[rc'i3tsXNABZ,E meNERGY SYSwriMIMS

WwamaCww maY Brc･ veNVXwaONwanmNmaiA]L,muY BENXGN.

gmaRwn, me E{AVme ew# wwAY WRXwaWWwa Wew wwme xxNewauOXJS ma)MOGwaww$$ WHXCH W}I-

,xe'?NgeANmeSrc ecOVmxRNwrmeNrge ANme gewwOWXme ARme maAKXewG XN wwme WXrcX,me eva wwNmewaGY

<l"ON$ueRSVAWmoN. A$ A eOWNT'RY AN ncOmowrY' WS･XOwwY wrPmeDENW ON                           ee
'XzzWORCswnmwa 'WevwwX.$ :[?wwww:me X,,ONG veXWwwmeX:xeNC}sc Oma? fscff･me Pww<>waXmeM$ WHXICIH

                           'CMgANGme$ ncnv Wwaxu WOwrmo waARXmeXi maAY meffesNG, xxA$ thED wrO AN meNTHWSXASwr

WwaXlex･Z ewCX?kgW]me swmeVxeX.sOwaww> ecOWNCX'Xagmemess SX･xueqlerXme geem exOS)lgrncNG. Wme ecAN XJEARN

jgehi ZffLeO[xe ma}reOma wr'kXrcmae

g [gl'waXN.K CIi'kM[ff Kliwwme (1wwANGncNG NAXtWX<me Ove} :EJireXme DEBAWme <)N meNueRGY ANE) IiHE

XIi,]NVrcanONma:NW waW$fnv WRwwssmeNW 21S,N OmpPOwwWWNXW'Y X'O ncmaPROVE rmsume PUBLXC

X)wmk<mek>ra'X<)N #rv NKJ<:XmeA,R POWmeue. W]:,' rwW$'xe xeN$X$fnv #N A eXmeVrcXJ WM,AYXN(I

          'ge.'XlrcXL,K)e WgZ[S]veX A rv"KYX.,X, ncNSKi":!1waONmawaN[XiAM <OSew asS,rcJDXCZIi rv'ewR AX,X, kilNmeRGY

$owmcme$･ews$meNewxAk psewww xNw'okww.ttxe gewwGmamameNnvs ewo Bxu maADrc. nm{Aw vzmew

IX,et..g POWecRew'XJX,X,Y $eqJWgeORtErtgme BY WXme waRnm'X$ww ewNXON$ RmaWueES.ENWueNG

mezzgeuaasYwa:xx$ ueN CifiX{E Ng;rex:EL,EAR EZNWW$r:!'Rlgr.
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NOR ewAN OKJXR QWAkwwiY OW X,xeM BM: SAmeGWARonD BY ABANDONXNG

:)y.cvmem,opmarcNw meuewkxxuR geoR xNDv$wRxAk NAwxoNs off< nmHE mHxx<D woRuaxu. woo

D<) $o w4yovrxxmo re.me To memenmmay wwxkkxoNs ow wmeowwnnme, ewo coNDEMN wHrcM rmo

$cl}wAm,<>ge, pewxrwrR[ty, swxsrcA$E, scgl'ARvArgl'moN AND pmeAtx]Eg.

:ewDanzasw wovwwmex'y xs wwn$maxL,w oNen ege il[]wwxu kwaceoR <:vNx'RucBwrl]xoNs rxeo

ENKI:waONmaEN:tAI, meGmaDAwwON. {rc'mame mewwXYNmoCEIimaNV (:OwwXSSXC)N SCg'RC)NGX,Y
                                                      e
meXps.RM:S$anP [vrwwrc VrzrcW WwaACX? urNVXwwONzzmeN[XtAXL, PmeOmeX,mewr$ WOWX,me WNkY BE

$?beom,vxge s3y meewoNozzxex xemevwwuaowanvaNfsc ANme AN ENib fxeo ncwarc GRos$ xMBAx,ANemes

Bm:rxvwncmeN' NewR{gliH AnvD SOWrE]ma.

el#InyE{xu eX]X･XXwwD WC>RIEL,sw CWmalkEN;Xi:LY KJSms k5 PER CEN Ei OF elXtOCIW}AZ., WORX,D ENERGY

ANme M{A$ OVecR XdiA:,ge [I?scme W#Ruaxeg$ geeveCIYmaCVXON. meNERGY WSwn meER xxmeAD XS

AmoVva eNE RWARE)meR ()ge fmame WORXkD AVxemaGme ANxe me,msS mewwAN A WmeNewxx OF

w.iuexig.ew oge ox:csw exOWNWRXme$.

:sw rmaww XNibRLir$[MtmxAX,XmeD New'XON$ WmeRme CEi'O ABANooN NW(:rMmeAR WOWER WORX.tD

DEmaANX) geOue ysewS$mext wwJrckS WOWMsw XNecRmeASrc WO A geOXNew W}meRE

Drcvrcx,<>vemeN(; NAcm'xwNss ANve [waww wvaxRme wowaz,D w<)cl;x,xe msrc pRxecED ox:ymo ow' cg?rema

m([jlxg.;lre<rc a?.

$O AGAww 'X SAwr txe･XAwr NWCmeAR WQWEww wwA$ AN XwrPQueXjANflE] Rg:])X.,E eil?O PNI,AY

xN wamekwxNas m'o swgegeoRfxe wueme meewoNozzmec DmevrcxsopmarcNur NEeme$$ARy wo Armxuow

WS fscO Amewa Txxsc maORme BAxx,ANecmeD ANme meSSENewXAma DmeVwaX,OvemawwNrew Oxe, AkL

gexu{:>swX'Jma'$e
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lesigee

BWfll' XF NWecIl.,meA,R WOWER XS wrO WXN wrOEZme ouNER.AX, PVBiL,Xe AConWrmaNCE

O,.suI.ER POww:X-.W$ ma<ll$wr Brc exIANGvame AND OTHwrR AResUtwENT$ WON.

BErSr[XiueR ANX> MORsc RXGOkO<Jss XNfmenvIAewwONAX, SWrANDARDS AND maANAGmeMENtr

ma"A<:wiemaexwws ANsw csu'meex{Nan"eqlrww$ sHoK:ranmo meme waRxoRxcElixmes. As maxxE xNmew$TRy

ime1)Ez'N[xixewnelrcs exomamaoN geRoBx.,ENs :g:cxl $wwowx'mo x,eox gecl)R ctloMmaoN, $ox.,wtx+:ic]}xsgs

                                                      ,
XBY SreIAme:k:NG k<.N<)WZI.i-]swGue AND $X<:XXL,XL,S. [X,1xxme XINDW$I#i'RY HAS BscmeN $X,OWr riiO

r,X'k{XNK GkOBAxxww AND WW ORGAwrew: ww$ AnvAXEZ$ XN ooNWgeA$W W.iO Xms

<LNRrmW,XecS XN WE･me ueNVueueONmawwNmeAxxXSW MOVwwMENW$ WwrO waAVE mememeN MWCH

waee[gl.'[X'meR ORGAN:E:$rcew.

           '

1za }XAVM] rmN rwxeNit Wwwrc WNmencR$'xeANswmeNG ANme maNAGrcmameNfX OF rvWmeua

R}:,WuecoecrcEmsXNG NWecMrcAme WA$exeme maANAasuemawrNW ANme memeCOwamaXSSXONXNes Oge
            g
Nw<:xmeAR gemaNw. xwi wgme xNww$rmay wANxis A moNG wERma wwwuRsc xw maw･sw

mae}zE wwIRxoxy$xz,w ADDmeuess lg?xmesme gewNDAmaEN[x7Axt x,oNG txeErwl za)oma,me(:y

                                           '
Q℃ywwsfxemeoN$. .

ve]ireme mamswrANAeswwmawwNW WEgXexwr X.,wwAD C]e $WC:wa AN AWPAX,XL,XNG <:AX'A$:[rROWX-me A{ve

CmascRN(>waYMe WXXsXJ X.sncNGmewa X.,ONG XN WwwIOWXimee$ nvueND$. scarmKww tWkXRrmE MXueJffr,

X:$X4,iXND anARXL,Xwame, Xfew ueNmeVX{X]ABX.,Y ww.meSWK,[nvwwib XN WXswme$WRmeAmo geMAR ANme

<:(:)NC:ma:RN ABOWfW WXXmeCE?EIEX NWexXL,meAwa POWwwR ecA,N MBxx: wwgegeE(:r[X':X,Zxu]L,Y maANA(meV.

WA$'xe ACCmemomeNW$ A,{W $xxX,wnA,Wncrcanve exAUSmexx $Xlt"S:kA,R A,NXrmEewXESo

ll -･･ 2 -- 1. 1
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                                 '

  ]l Awt rz)M,EAsuD WO SAY [rHAElt AWCVER A $kJS[Mi'AXNED PRO(l;muff OF MA,rcR

  ]INVmeSWmarc.Nfxe maN NmeW xeX,ANrxe ANme WECNNOX,C)esY va.iwwww $EkmaFXEX,D $XMme OF

  BRxwxsff wwrcanEAme gewwwrms mes xN mawcM msffwrmemeR swaApE. Nmew wuEua RwrcExpT

  ANP $r.WO].RA<me W'ACucX,XWXE$, NueW megegeI[LSWrcNrM wowr:AWmameNwr PmaNwoS, ANib anORE

  nm'ewva'sc<':r]?xvk:,z maNAGecwava:Nfme k{Aivww maxxANcx? fswwwAcx] uroxz rlg?xxme ExGxx[g]xx yrcge},R xN

  $ZJ<)(lrESSpiX<)N :EL,XQK,JXsw E)XSCrXffAueGwr$ [:'() Mimame waARucNnv meNVXRONwm:N[K] WERE DOWN

  AGmuIN maN X988.

  meARkmeR emams YmeAR BNFk WON A ecOMtoClmeNMArWXON mu maiHE VK BmeWWER

  wwVxeRONwwNrg:t AWAwn$ WiOR mumoWS[g7RY XN mecoGNXE]XON (>F THE

  meswwwew'nmvmeNme$$ #w Tmmaww $xx)E xoN mexewwANGme wr.,ANE? <smaxmep) xN xkmeDxJcxNG

                                      '  DrfflS<::HAmeGws.'

                        '
  X)XSewX{ARGme$ OiF 'maww maO$[X' enewewX,C}GXecge,,iL,M,Y XmaPOR['ANza' geeADXONWCLXPwwS ARE

  ff:Xre'meexWEsw M'O ueeerwAmeN ]].iOWueR {IgewaaiBtssN 'xemaOSue mewwCORDED meEgeOXZrc X986e VHE

   xNewmeNwxoN x$ rnvo maxNwAxN oue ewwuewwwmeR exwew wmscmxARGE uamevmerms AND A

   rv'wRxiwarcR £soo mamexl.,x,xoN xs ewowtMxx'wEme cacro ],ow--A<llwmavxwisti x,:QuxD mewwxjumeN[z?

  MANAGmemaENXi OVncR rWww nvmeXW meW YwwARS.

   meN tw8$3 AM,X, Wmuww asXSCmaARGncS AND DXSPOSAX,$ Oge ma,DXOAC[]XVrc WAStX]E

   M'ROrw Sww,mage'XwwXmo WueRue XNSXmeme 1,memaZ[e:,$ $xxrW meNDmePmeNPueNWX,Y BY

  G(>VwwRNMwwNtIe K.nmswARWmawwNrXi$. [stI'E-me Sanme remeX,me [M'meWue geOR BNrv':tL,eS O[XiHER

   rvA,exueanIM`msme$ Amae CwaAgewwkecRO$S XN $ewOWwaNW, AW $waueXNGW'uemekDS AND AW

   cAprcN}xwxz$"gw xN meNGmaNme.
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  }1iiOE< 'rwrcmaBEX?S Ok# [iHme eswwNwwRAX, wwWmellXec [IV}XE AK7wwRAesE RADXAewXON EXPOSURrm
                                 fi
  geX'aC)M $scme,xxL,XNrar1ma]xxme memeSecH2,beRmsES ERwwmaXN$ A7? O.OX MIXmaX.XSXmeVmemenci$ WHmeXme
                                                        e
  ej.,ww3], rwO. Sb'f]IS wwXge<1wwMlme GR(>WP C)Wi .X)E()ma)Xme NEAIR SrcX,X.AgeXE-M - {K'maOSE WkXO rmA[:i

  ,A x"x oyi anoecAk $waenxmaxe"x$x･x - remecmexvam) AN mexwxkA, moosE oge Awaoww o.4

  wr;,g,1]st,xu:$xmevecER'x'$. fimexs xs wEIL,x, Bex.ow c['kmaxR Av,EwaGme ymeARII.,1#r Dosk: x"Roma

  AZI,:aZ, cl)g]mameue NewRwaA]:, S<>KJRC:meS OW 2.ge mag]1,].,me$XlmeVmeRtM'$.

  ']l'EKM: x)os. ww ewo wwxme; ･e(:rRlg[[gilx(IA,x, asRowwe Ixs Bmex,c}w exiffIwr x,meK7"rc]:,s mec7omaMENDED

                                                         ,
  BY E3Xl:meiAXNV$ RAmeXewA(rM'meVsw WA$CXtE ma.NA,CmemaxuNCMi AibiVX$OX?Y {I]<])mamaXXiXiEme AND

  ww{osmec IRffcomamascNmeueD mey [Ei'veme NA[rcimaoNAx, RAmexox,oew:<rAx, pR()c[rme(lextxoN meoAmeme.

  x･xowmevmeR m-max xL,A,wsc$w $wwmexsc$ ow rxewnme wwewAxww eww maDxoAewxvma mawrcRucAxx
         e
  Xi"R()wr $meXL,X.,AWZZmeuasw me3rf wrZts,fXllX:NG SmameX.X,ge:ffI$ue $rcYGGwr$tX?S Cec'reMtev fxeEua RmeAXk DOSma

  RxxexexmaSVk'imo X$'wwN ge'AC'ue Xsww$$ 'XwwAN wwme ex;RXW'XeAk Gue"WW itO$ww QWOWxxDe

   '

  'WON< 1wwS OWN WOueXW'Oueecme waNW4VOXJXJNrxeALRXZsY gebugewaX.gXrcS AN OWmeanncXONALXJ

  x.xmx:xfx,t yaome 'maE>xArnvxewN xxxxwoswRxx oxr 3o wwxx,,max$xxxvwwRr]g}$ wwaR wmeRsc>N wwwR

  w.meA,ww ewomawarwwwD wx[Eltwa frm･xff so enElxL,x,lx$xffvmeRescs ANN:rAi., gwxx{:]>x,va: wwoDy Doswwe
      g
  'ffmu,xeztwgrg? $wava:ecxe?xma) :gznv {iL'rmme xewNue.sXNG wmus:AWEIONS RrcGVX.LXh,':E?:S:()NS. NO

  ttsmex),IE.Aw'xlrv;lkv Ewaxelx,c:l)sltirxzme rcxewscmegeExe waareme $fxeAw'K:pTlgic}Rlkr Iz.,xlrwxcEi'.

  IF'ewk･maANY YmeAR$ XN memeXWAXN A vercBAC,me XXA$ crONiWXNWmeme ABOUXi X,XNKS

  meliCtrwlecwwN nvW<lrma,wwA,R MNSWAK,IfAur]X<>NS ApaD M,ecXYKAmeMXAS meN <lrwwXX,WxeEN AND

  YOWNct gencOwakme Aewme XxeexEma]auY ANOrX'ffmaR $WWwaY WAS WWBwwSHED. WHkl

   gesA.Mleif.)NER Rrcwoza<fx]g es, nmrj? oK:yfxe [x'o:

  yemextwzxJ,Nnc wxma[mtkmeR isw{ww ome$wrRvmex> Exclncss o]g' cruaxx,Dmaoome xiEwwarcmaxA ANsw

  X'.aYmatweeOmagebu NmeAme 'rwM: $meiX.AYXveksw NW'ex,ma:AR gercnANW XS AS$eexAwoEM WX'XMg

  ec$[XlaAX3X,:X$EIwwE,1) R.:El$K W'ACtli?OR$ OR WftA,e:rM30geS REmatX'mesw rM]O [g)IIme gemaNg,.eg
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sww/eek

  XN WESraIV exJrwmeRXA A WOWAth OW wa CASms OW msUKArcMXA AND me C2Sh,Sms OF

  NON--H()moew<ncN$ X,WMWff<)maA WrcRE VXAcaNC>SrmD WROwa ].9SO XNO X985.                       e

  Orv XiXXO$ue 74 eA$ww$ Xww WAS geOWND CX'xxAiM XO OW' [glimaE vaACEIimaERS wwAD WORKmeD

  Awi $k:xx.,Awxme-mo, AND oya wxlo$me xo, s off TggE geAxtlxrcRs ::.,xvrcnv Ama

  SnmAS(ll?ts,Xnme ANM 5 Kn]r.Vsc" wwmSwwWHmeRww [IN Wme$X? <i}WwrBueg:Ae

   xe.{W WXNS'i AthSC> wa()ZJNM WHAW 4 OWW Orv WIIE XO msiAewI{re.'R$ HAme RmeCE:Vmemo AN

  AocWM'WX,Ameib meXWrmRNAua RADIArmo[ON :)OSE ou IOO maI.,ms.SmeVmeRms C)R gexBOVE

   wRx(l)mft [I}o {:loNonwacilxox)<r, A,:Nlw 4 ou xtmx xo HAD A:tso macmmvED AN Ex!]ERNAL

   wave:Amame(>N meOSue Orv kO MXnmsXSXmeV"rmRWS 6 MOww'mx$ WRXOR ewO CONCEPmmXONe

  fmaXme STXmoW SWGGmeSCE?S W.wrAfew CEIimaxx waADXA[evXON ymOSE Wew wwIE geA[ec'remeRS PRXOR

  {xJo exwNcmep[]xoN way maAvme AFgewwcrsw1 D {}waec sprcrwE A.Nme cowxL,ib E{Asvme wRoDwcmep

  CEIiffme :ELsmeWwamema:g:A :XN {Mixeme CwaI:]L,swe

  wwXX$ X:$ A ewOmaPkwwimekY NmeW W'XNewNas QWXrmeiE meXWY'meRX:Nwo va'ROM PREVXOW$

  $WWWmeS. XW ex<)NwrwwEme ra[[]? meAS ma,YOww wwPZ,ueAtMXeNS WOR Ema)]tsewYMENT

  gemaefmmCew$, WR<i>'xewweworwwON OF Neqrc]L,EAwa XND<J$[X?meY wwasRX<wwRS, ANme DOSE

   L,IL'rwnc:w$ frv# meNvExewoNex scxgemegexrcNctxNG cm]mexe, uenn$K ow Exp<)swRww Ir<> maDxAcrxoN

   XN ww-XmeR ecwaswmoYmaENW. WORK X$ A]L,RmeADY me PROGuems$ maas ewARRY OUW

  $El[wa1 XLwhR Sfl]1#sw :meS XN OrX]kmeR ARrcAS WkmeRE nvX:YecX.,meAXft $Xlfl'wa$ ARrc mo<:rA[Xlxume.

   X X･XA,Vue rwimRwwAmeY re･XAmo DXSCWSSmeONff Www'wa :'xxM maueNX$WER grOR glEAX,WH ABOVT

  WwaA,flK? ACl:X]XON :E]Xww GOVmewwNwrxuNexe XNt[VmeND$ tl[iO tlXItAXsc AS A C<)NSmeCl}WrmNCE OF

   v?k'me RrcPORw. WxxAeXi Hxxs Norne memexexN; mamoE CuameAR rcS rHAew maIE GARNmeR

   RESXI,ARCI{ $XIOVAifS rmwwAma [rHrc R2-･iuaA[MVE RXSK WO Ck!MZiWRmeN xxXVanNG NmeAR
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       $mm.4uaAM"mewmsX) OY CONfrrRA(7.MXVme LrcuKEMmeA CI)R NON HOcrGKXNS nnYmaPE{OMA. ZS
iillilill/Xllis f,'imssi,ii&¥oww""g'&wee,sg,,r".Ama`wauox¥ g:,,zx#,¥k'g.oR rcN mEimeL

  {wwrc RmevoRr.w y.,mlAvme$ "NANgewrmRscD QwsEsrnmoN$ 2lj,Boeqyrxr x'xrm cA,xysrc orv'

  Iexi}:,,:T.JKAEmaXA XN ecre-waX,X)XmeN W}I<)$rc WARwnN:EItS Auerm NOrX' Ewm,]1.,OYED Awo

  £sncxxkAmx:meLme. swwwowmes$oR GAmeveNwwR ecoNc:kwDww$ wnregAnd rww{meRme xs No xuvxDrmNcE

  o'maa xk:[$K 2ts,$$ocmeArnmD wmerxsyx exxxrit,swRmeN wx.,AyxNca oN m'kme asmeAcff xN wmesrm

  CWZmaRXA NOge W'O WAaxXuxwwS meAWXNG LOexAk ge'XSva. wwmeRrc ARrc         g
  ftNcrwrww,,1memawwx,wws$ gewR:gi'gmeR xmawoR[vANx' QcmesswwxoN$ cKrew meme ANswEmemeD Amec>u[xi ewmxE

  exIUigXJ$en OW ma.meWwameMXMt AmaONG CwwX.knvveEN rmN WrcSur} exJwrBRtmeA.

                                                     '                                                         a
  {gi.E-XM] rrengma eqJNX<>N RkC$swOgeg$M: me$ fueew VncEW WXma'nv exONecncueN CX]Sme ma"XNDmeNGS (:}F

  rmaxme ${rc.'xyDy kwxe Kewwlxxl., owwurRwx$rm x)x[svRovmege Aeccanw[Kl x[ws coNexxxwsxoNs,

  flJew 1'mx･xA[g? rcNwo cwwa pRmeMrc oem:]AEcwxvme x$ gl'c> exoN[gl}xNxJrxx c'ew Rmemoucrc wffE

  Ethsw:xljl}},ix'waoN y.>ew$rc cxl'as woRKEk4e$.

  tzaiE-IlS #Ml,;P"vaXexIXI}meKfMk' IX]$ NO:nc} NmeW IXItgl" X$ $asMewmaikg:MNG Ce?swiglgri wwAss mememeN ONe-G(I)XNG

  #xlN<::me lgrx{rc :k.g?oe$ ws-gmeN mao${1eri o.w cgiewame x{:Gan mamemeAcxii#:oN nvoswa$ wERxx

  Rec(:#reK)meDe W'waX$ ss[WWswtseff EKOWncVffvae waA$ ma'Wfec A nvmeW meMgewaAS:ew ON {X'wwme NmeED

  'g?o Rxx#wexwa] ueAmex2I,ts,ewI:mpN be$m$ ecvmeN y'wwa[ecxxmege. ptxo[x?w'xtx]ff$flx]ANmexNG wHme$me

  ;:$$tmes wRGEnemee Aewx':ropa wxxuk wanc wAKEN wo Rxemewcue tmaxe Dosww uauevmeans wo

  xxwr]i ig,#lermeec$,

  glgNwa x$ ewoNrxizNtlyxNG meao mewxx,x) wr,A,Nws wo cww? Dx$ew{ARGmes sx'xmxx

  rv'WRMi}IImaR NO[MiigeingeX.,:ber fxeE-Xma $ffIX.X,,AE;"XwwZ,me meNl-XAN(2ww) ACIrtewncNwwDrc RnmmaOVAX, PX,ANXi
         g
  ANgZ) metX,ss $waSWrmR ffiAecxeX.,XurXE$g wwma WASrXime WAeXAGme'NG ANme wwNCAtw$X]:it.,AWecON

  xxIAN{gl}ge (xekme rcgegex.,zwwNw gemaNfEli $uemexjrx<ec$ meRxgrmme.xNes,e ANme, [wmE rcw'Fx,wxeNtx'

  X･)lg.,iftsN[eqi maAlmaN[:]ENAN(:MI geAC]maX,xer,fxeY. IE'marc £ssOO waXX.X,waON mexenmNG meNVrcSCgltfixe WmeX,X,

  sww<:wRrm ovmwa ra.oo# ,w'<)was ewN $xixeww ANsw Afxe mexe$maasN owkrxcEs xN {x,memx

  x'glffwwrgr,c.>N.
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spt/ geeglxg

7rE{MIS XNVESXtwrmeNtW WNDW;Rrc,XNffS Crc'kme wr$SENwrmaAXL, COwwX[El'zzmeNW {]?O esREACIIncR

va.INVnc1[WNmaZNIXNrw, ma)R<>or'M(CErXC>N AND $AgenmGWAMRDss SO NmeCnmSSARY ff]'O SECWRme

}･1'C;k'3Z-elsc(r CONYXmeueNewxu. (XAPANueSem RengeRO<]rwr$SXNew meWSXNESS XI$ VmeRY

rgL'mama'･x uetx?ANxt cKlo [m'wwme ewwrcx,wgewrmeN:as ArE} $xe]L,mawmscm,D xN meAR{I]ix(:wmaR [g?HE

INsvM:stxrmameN[x] t,xN e[mlifffcbxewe.

wwxnc ewAkgwwR k{Ax,x, maAGNox $wAwmaoN exAs Now swrcwaN owrcwawueNc wome maoRme

Mig･MN fXiEXXwa[X]Y WwwARS. :[g] WXkX, Nxxxeas ewO wwE Rwwgema,(:rmeb AND meNY"AARme

A(:rnm]i,VlmeXiW ¢WN$XswwwRXNG lj:i}me maA[M'tmeR. BNffFleC. maAS SAXD wwiA[E? X[K] Sma:ms

NOewwueNG XN' WkXme exOVM:RNMmeNwwe$ swECme$XON ON NWexxxwaAR POWmeR ANme

wRxvAwx$AwsxoN pww$xGNrcib ewo menvtrenR owk-xrv.me ewwaGANmsAwxoNs rvRoma

ff:)xevrcxxxwa)ueNG rwwgma:xme owN ewKlrc:x.,meAwa wa>uaAN{gi xw' emamey exasNsxDmeR cK]wwwa$ cxl'o BE

C#mawrrmmeec.maAxuwaW xe'W$wwxe.ewmercDe waNWecWueXswa ecONwwrmNeq7rc We WORK,ON melswS

manvalp,E･is'xlBfix.,ww.ey seme'Krmpitr cxio emNvscs[xi'r[GAcxinc tgliwwsc w<>s$ncmeuex,,lxczl'1af <>y :giNfivEs[K}mameN[t

X'ew NmeW Neq℃X,ueAX asxeNwrRjitsueXNew PmaN[xt Atxe ww'$ CA,ML,Dmeue va2,ts,ww., AND

<xex3xff)enxl.,<rR()sms $:xflg]me$.

Wxx RscexOGN:urSwwl XireXAW meNFg wwmewaueOecwm$$XNas EgAS A SwwexJRxx ewWlj]WRff:. rmW WXuaM

ft3w] Rk:Qwl:Rmege xeaova wajxme cone{ ueNwxNG twAGNox $y$wrcMs xts,$ wEx,xL, As woxe

[Xl'E･{]i,:Rma.Arek OX:xeme ewWmeX., uenmPmeOCme$SXNca.
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X EnmmaXrcSVva ANX)･X.sigeXmsOVXk geO･M,XCY maAKES exX,rcAkk fxeHAur Wmame kOGXCAxx SewrcP XN

℃wwIEsc･r[muV,mx,<l>X?rwwrNflXr OWr NWCXL,rmA,R WAS{rcinm wrXb,NA,CwwwrscN[X? maN BRX[X]AXN WXXI,X, Bff

wwXnv CON,SmaiRWexXiXON <>va' A $Pms:ew'maAma,X.,Y meNGXNwwwwRncD DwrEW maXNmemo WAC:kXTY

W}megeme VXKiwawwSXnmsw xxpaexAge$ewuuAWmeD WA$Wsc CAN Mww SfrmOR･Eme AND wrONXewOREW

xN xig uenmmRzmevAxex,me .weww. rwmeE Rme$poN$xwrkxwy rvoR vouaxcy DrcvwrkommaENT

gewwewiS Wrmrmxx Wmasc GOVvawwNwrwrNW AtXa WmeSWwrXN$XameR AND A X.,AmsOWR GOVrcRNMmeNW
                                                      ,
WORJXme,XNSX$W ON･ Wkme geIXGgme$Xi SWANmeARV$ OF meNGncNncmeRXNG,

meNvxwwoNMrmN{x?Aan cewwr'Rvk AND scxmewramarvrmex maoNxwoRxNG.

me.rue :K$ ewore meAmex,wr lxic eoNcxl3wmean wwwxxwwww sewcsu A geAcx]L,:lfney wxx,x., Bxx xL,ocA,tlsrmex)

BWuag wame$meAwaewex asR:ankxxNG XS A'X,RmeAewY UNmemeueWAY AW WWO SXrswscS.

ec<>maWX.nvIX7xu asgemeNNmeS$ ANsw waONxx$eswY Awwme wwS$£NC[S]meAi:., meN tiX]}･EE ewONtlS]XNWXNG

mexemeAtme AwaOewW WmamerXiwwmeR OR ewN WEaAew SewAMme NWCM,EAR WOWrcR SmaOWkD

coNwRrmBzlfwme wo wK;ifx'wwwww: rcNERGy geew]z.,meecy.

:f]] xs wRoNG mao YovmeRsEm,x,V (rime x'NvwemiE;:y AND cowNw.ER-wamor)u([:wi:vE :IIto

P.Rk[vEN]') mmAW NWCmeAR POww:R MS rmIE, CcoNwameWE: ANSWER WO GuaoBAua wARbvlXNG.

:imeERrm r[S 'NO SXN(l;uaxx ANSWI:R BkLFIIi 1urrrr ms SWR,EM,lrl" RX(l;emi I)O CC)N(Ir.X,Ul)E [IJiHAKii

NWC:].-;AR EuaECrmkncCMfXiY' CAN M.AKme A S,5'rcGNXFXecALNW (:ONWIikMBUWXON TO urHE

REDwcwxoNs maQwwRIsz) nm cARBoN Dxoxmon EDvzncssroNs.

                                                '
BRrmA:N IiA$ OV'me suVERAua I)ECADES ACC(JMuaAWED A GREAam meEAR O-i

SCxxSNZI?XWimeC: iVnvCE-ZN{:)X,OGrc(:A::, ]IXPma]R'xemeSme .::N AX,IL, ASPICC[Z]$ OXSt CncVX[[,

N(,JC.X,ffIA.R I>OWwa'iR. WE WAN[li rlii(l]) PlieT maiM-IA[r] me<Z<YOVfi]nm!)(k'E, SKMX,:(L, C[iECHNOXL,OGY

wo Goon wsE.
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 :) Y. :

ieslfsi

GRWAWER wwWHASXS SHOWme BE PX,ACnm ON WUBXL,XC nmUCAWXON AND

XNM"ORMAxxON WO ENSUwr A BswWER XNWORMnm DXAr.OGWme. maY OWN

ooNomWSXON XS WwwAW exVwn NucZmaR POWER WXMk meE NECESSARY XN

meNDIr$maRXAX, mecrONOmaXE$ FOR fl[rwwrc FOuemeSwaueABX,E geWmoURE. Wxx MUSrl)

[V}-!'ffRma'ewRww NOW ONX,Y ymrmVww,Oww woxxE XNswWSWRXAre, ANme wrANAGmeRXAM SKXLLS

NncmsSARY 'no SWswAXN A SAme AND nvWXexwwT XNDUSWRY BVwr WE MUST                                                  r                                                        ,
MlmeVEXaOP AMLe$() [Zrwwme WOXJXCN'X(IAXJ SwwX,XiS AND {Iurnvww POXiX'X'X<:IA,XJ WXX.,Zs C:'O

nmSWme WwwACE? BAX,ANonD maWXONAX, DncXSmoNS Ame CE]AwwN ABOW[V rmmaGY

geOkX:Y AND Sxeffrc,ncNVXRONaxxeNW.

ww me es ss

ceeeevk exwwmemewhwauekoEtagxg ma.sw.
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融懸離膿難懸＿勲麟。薩籔＿餓羅熱羅慧。。蕪鵜、慧櫨＿鋤瓢戴温。蕊麟

認羅鱗隷蕪即興畿勲錨，難＿隷熱蝋＿鎗。漁繋＿灘麟漁蕊離＿醜蹴蕪羅撫＿藤

群肝撒織羅

騨翻欝’麟献緑蹴辮覧隠燃轟轟晦潔騨響竈：旦藍鮒ゑ輪磁嫌⑪離礁繍亀愚繰纏

糠磁騨躍難麗騨・糧㌃鞭鳶職難慧融麟麟，罵㈱撒無駄轟補講礁餐卿櫨

輔灘脚継媛翼廊灘獄ン嚇畿熟聴野饗嶺総鷲無蝋纈ぜ欝磯脇蕪脚継：翫

鵜驚蜘轍麟鰻鱗瓢鵬欝腰縄輪隷難雛瞭欝蝋《繋蹴轍蜘簿礁輸融

癖鷲蜘㍑織翫轍緬撫慧韓激雛嵐聡轟燃騨繍鵜鼠騨繰獣鷹繍競翫欝鱗懸無

肥州囎灘瀦艦糠撚急鵜漁鰍麹1欝熱醜盈糠贈溝総轍麟纏灘慰鱒難～罫

織蓋：忍撚賦》鶴蹴出魏藁履臆慧環鋤《》嘘識慧》罵盤轍厩豫撫織騨無翫楠

醜撫漁鷹騰雛熱振鈴濫麟繍勲聴：￥や灘勲《：無騨灘醜《：》臨鶴編

醜聡醜麗繍漁舗蟹實黙脇醜蜘無量識鄭纏繍漁曇鳩鞭漁撫僻颪醜甑融

欝灘櫨：乱懸辮蟹囎糟欝開智蹴野帰，聯盟鼠算購玉撚鰍灘雛灘翫謙駄

撚蹴就群鞭礁鱗就露語鷲鱒難燃襯燃醗鱒轍蕎騨雛礁鋤鋤鳳

撫総騨一一醜ζ1瓢購雛蓋副帯偲薫蝋匁糠馬脚黙鑑勲響癩慧耳蝉聡諏鱒鱒

鋤雛懸鐙四望韓醜嫉離鞭・…激驚礁就醜難蜘v四一融匿蓋輪鞭礁漁轍鎌撫繊ユ

卿v磁繍纐無難騰繍顯礁灘鞭鵜鱒騰煮鯉脚継瓢鵜躯騨撫無輔騰
欝磁繍瓢勲鱒麟誌無繍鞭黛憩滋鱒鞭隠簸榔鵡講撫況繭1騰灘鵡雛峨姫

の糠，鞠融雪繍隔轍鮒難磁翻蝋雛撫齢鷲y鰐鶯総研欝無陶管臨愈

漁撫醜灘鋤繊瓢囎榊勲鰹○纏欝鑓鵜鷺。繍灘聡雛融
麟総蜘慧鼠費雛蹴麟器禦鐸鰍灘羅沸細網騨戯乱闘磯ぬ融罎纏臨磯

鱒雛欝欝鱗麟v鱗就雛艶惣遡源捻鱒騰冨蟹噸蝋囎藤螺驚羅熊
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識螺擁嵐逆撃翻構　媒》灘　撫魏麟　恥嶺露ゑ灘　難鳶　鼠灘《灘磯隅隅融雌　鱒踊躍慧馨灘　驚繍罵麟電野馳糖．　罵v融騰

も臨調　翻《論秘露　調馬購セ鼠ゆ犠鑛　灘ゆ晦離激縛豊，鼎灘　縮無冠騨　畿篇　諜報鼠鰹　螂⑪繊日華転転　魁醜騰亀甲

閣樽 灘野晒欝甑驚喜鶏裏亀嵩　灘撫》憲灘黛講　螺畿繊灘置綿難　難戦　鼠灘器導爆甑撚窯鯨　《聯灘瀧鴛鑑鴨脚癒勲》総

亀⑪騨蔽罵礁麟　国許鐸韓馨臨欝灘「騒華寿闘唖聾漁昏眠藍野馬躁欝　撚鱒忍鞭敦躍　載漁磁讃嚢翼卑鷺ン

無爵鼠総　搬融熟纐購　購叢》　敏》　ゆ騰馬一奪讃滅齢礁　⑪馨　驚無暗　齢蹴《塾熟蛛轍　⑬驚

畿乱嚇旧観灘鼠謂直覧㌢　繋融謙蜘麟鹸議論蠣　ぬ響　蜜櫨鯉濃峨峨野　罵》鞭瀦灘欝　欝乳融篇鯨鵡　鰐⑪覧畿《慧　蓑》磯

驚総礼激磯螂無残　隔壁　甑甑轡　陵駕面罵　儲鑓鋪難．

欝。 電燈甑無馬齢醜礁　醗！融《漁欝鼠帳簿慰糖　騨藤　夏灘無虹　欝難鵬馳轡験もこ溝口》無　鵡《誠ユ筑礁

謄ゆ織避雛罵鰯聡驚欝　藍“溜　蹴転《》糖朧鱒　鰭臆灘礁。

欝． 響寮灘　灘懸場畿難事漁窟　驚潅臆脚煮　騨｛灘蝕灘　恥撚▽畿　翫ゆ　加鱒　鱗激燃蘇　窺麟．鷺《躍

激職蹴職親置鼠鼠㌢　贈品　漁難鍵販総　駒撚1齢蹄　辮臨画撫雛礁磯蕊　熟継雌　難翼塞▽鼠欝“匿㍊磯ゴ縄一‘

新劇義醗繊纈蕊翠　黙齢勲　鯵菱　敷》欝灘義急　鳶鳥脇離層．　瀦激　鰍驚雌露　制海顯無轍罵翫が　麟鷹磁

難紬蔵灘畑鼠嚇醜　藍鐵　罵》ゆ羅識篭耳論漁も霧　雛騨襟醜　臨欝　灘騰：賑》無魏慰　聯繋《》詫ゑ磯聴　鹸漁義

熟象軌認鷺》膿麟　勲駒繋媚融解　燭翼》購工礁　轟》囎　蟹罵韓議慰ユ闇　欝囎構讐群懸礁。　響熱重、鍮　誕継　翫竃）亀

敷齢鱒　環羅講師ダ　無《》瞬難▽難避与　騨鑑耳蝉麗　隙畿繋藷黙劇　鉱に》磯農婦聯ζ凄驚　欝欝ゆ菰鼠《悲劇

細織烹躍灘鼠⑪騰懸。　灘繋　翫蝕騒　潔磁熱震　讃灘鵜》　跳躍　解鷲漁　ξ1撚混潔　鼠騰　難瀞舗翻溝謝）λ簸

轍》　畿総湯ぼ磁魏謬轍　蹴無融　欝聴熊掌難暫漁訣黎囎　籍奮　κ囎懸嚇急贈窯難蜘颪》囎　融膿漣置響潔

鍮瀞黙罵翻醜婦　一翻　黒鵬　誰誰翼蹴蝦腰㍊蔽蹴　転倒轟灘》灘鼠献二蛾慧γ戯難　罐熱囎罵欝欝　一一　慧態

セ乳離　鱒v騰議学熱急庶　難薫暇臨繋業む業驚黛…欝灘｝轟u碧慧嚇　齢鱒《黎駄喋瀬　薫獄　翫撚難

欝齢礁鞭震総置　蹴轍欝購わ二1謡《，　灘駕ゆ灘　誌　磯聰蟹鱒囎器動　諭磯讐輪蕊　螂驚　騒懸　翫瀞

講瀞鵬盤騨騒麟欝齢　灘輔翼騨轍轍慧・＆　雛徳　蕊器蕊　罐ξ》糠．

簸黙　難糠燃撚掛　瓢犠　翫《》　蟷懸　麓罵襯懸職融　鼠驚馨風轍罪翫欝胤鵡颪転罪一器購勲礁黙瑠無鱗甑灘驚灘

鑑麟　繰理趣蒸漁鰍嚢　置識　軌喜纏灘毫舞　翻《蹴慶撚瓢蕪騰魯　x黙　鉱為鵯　騨神経麓置撒羅、黛暇壕購黒威畿繍　翫翫底露

鵡ゆ犠賦箆；爵鱒駿鵡t　裏黙　愚　蕊。欝鰹　齢禦　愚騨鴛醸漁y　畿鰹　藷傷⑪⑪癖　瀞轍わ欝　漁識轍襟冨驚y一

鼠熟靴勲論銭；まΨ融　烹黙《翼購熟覧一概難訓　《鑛胸幅熱　難慰　驚漕盈勲　撫黒腿羅鼠識胤黙獄　鼠灘《致嬬勤罵yl．　騨無烹難

瀞薦　媚伽篇鴛醒難　灘鯨仙山綴灘　濃融　《瀕躯職駕謬聡鰯甑　飢《》縮聰慕》蕪》λ轍鮒韓蹴畝編欝y　鼠職v閉講驚糀黎雛牝鶴

乱黙　麟聡磁　鴫難鵬髪》嵐惣轍慧　饗ゆ騨融跡　融灘《嚢　日脚鵬轍ゑ跳騒　躍融離乳》膿。　《コ《輔亀講評轟難罵蘇恥蕊懸

i爵蹴》v融働嵐⑪糠囎灘謹難訓無鍵　翻愚札蓋〉韓　鞭葱㌢磁鷲轍馨覇心黙　臨舷磁勧融簿鼠灘　嚇薫　靴当課

鷲農捻駕鼠轟融冨鋤無x日向膿撫撫嚴衛卿　灘御殻端書瓢専制心誤　鋤四竃癖農欝詠⑪蟹蕊劇画鼠轟勲》贈！織灘楡捻臨難

黙難螺鼎響鱗糠驚穿。　蕊響欝曝総勤難野礁勲警饗縁燃ゆ灘燃翻墾鼎雛礁醐綜罪　繊寒　畿鵬欝ゆ黙灘購

燃蘇饗1謬慧騨撫購蕊総醜難虹⑬鵜《雛験窯藩⑪冨　瓢甑轄闘魏雌聡窯総胤欺融獅具訓話割鵯《齢灘《無濃麗燃￥

畿露　撫　饗幾重職服翫　ゆ灘　轟凝職瞬時の曳綱灘蟹徽鵬鷲1難撚ぼ　聡ぼ騰週間窯　講述融　臨⑪　竃＝熱嚢　細田“鯨
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撫蹴削壁四日餓騨細評総山紬無麟載囎驚欝雛謙総門灘蕪麟ゆ織．

撫灘礁，繍幽幽羅総総灘愛麟講瓢鞠ゆ聰一瓢舞胃軸野壷臨勲

灘蝿囎慰関関響㈱畿⑪欝鵜識蜘撒麗興野灘鶴瀬灘蹴慧

囎撫颯艦櫨鞭群馨羅馬沁蝉糠臆繕繍押脚醜緑工穿轟麟騨総醜門川灘館．

灘蹴．麟餓義羅＿峯購晶藍轟魏一瓢瓢戴一勲灘識撫1＿蕊；議鵬盤認撚紘叢鋤

謹聴郵駅濾蜜雛蚤鵜雛翌）醜嚇醜野風繍洗覧野鳩離礁勲難勢門》融畿・臆鱗

謙細灘群馬幽翠鼠撚野曝輪嘘無畿鋸鼠黙雛漁勲ゴ鯵購離蟹轍、総醜醜

継義轍縄響欝臓コ鋤離ほ》癒回避嬢1騰雛轄蜘乱掘蹴鞠罰欝雛輪鵜鰍聡

翼麟蹴礁雛四馬懸韓瀞驚．驚餓醗繊繰轟罵購醜職纏聡男雛軸鱗》融

1魚粉蔑蹴：購繍謂磁盈ぎ激鱒欝紬漁鷲1憶勲灘鞭無鱒靴謡黛濫畿繍撫蜘

灘黒．櫨、購繊撒ζ職鼠環礁簿職鋤難鎗麟1瓦嘘撒臆一魁町瞭響覇細引羅轟離

謙鵬1臆激，鵜撫隔離繍懸蒼》融撫罵鰍賦賦3黛蔦灘蹴麟講騰灘磯．離聡慧

騨：冤勲罵麗燃：童．懸隈鶴麟欝蜘無蹴）躍乱騰賦瞬噛艦1箋．嬢瀦》麟聯想：嫌謄

鎌：鼠繍韓藍御忍総駄獣鼠¢：競ぼ騨増補毫謡《｝鵬羅欝轍鞭響動灘馬曇撚灘

撫翫鯉》輪響町静劇劔糠羅轍鋤験：轍雌鳥押脚触離翫撫糟灘軌置棚

機磁押脚，薄墨潮岬齢隠縫蜘瀞撫囎・罵鵜篇灘憾繍雛蜘鱒避難轍撚甑鴨

砿麟蜘緑川漁鴫搬轟1勲灘輔聡繍悉瀞繍勲鯵，鱗購蔑糟擁緯鱒融鷺｝購雌

ツ欝齢濫無機纈靴繊強風懸・轡聴翫試櫨麟駕》轍撫蟹麟鱒欝蹴幣驚盈雛蹴》敷

澱礁購麟齢欝欝鷲も轍融織撫懸欝蠣も⑪欝輔無響韓虹輔灘輪

鱗麟、陶酔聯獣張獅購醜似無職欄間総構騰騨魏無轟鱒綴謡講蝋

賊働掛磯鴛漁繍繊蹴轡戯淑燃欝：縄跳鋼製懸糠懸嘘難翻聴轟三
編続編鰺継磁獣識鱒胤“晦疑購畿糠恥繍繍韓熱無就野曝勤鷲縣竃購廊

恥網田蝋讃四諦国難藁⑪難撫麟撫嚇脚編繍齢薫無鵬榊翻戦勲盛儀

・離隔購ご鞍蹴欝畿諒承繊跡押瞬欝灘旬《》蹴乱騰購鰍津：鵜灘裂総麟

《二撫物瀬燃的場総噸x鳳一調薦．鷲騰繕練：瀧繍囎隙緊口無賦羅ζ謙燃鍵

翻戴欝無罪鷹回覧熱櫨騨別個藻》幽幽諸兄鼠護膿繍蟹三脚噛繍窯急毎麟

欝雛灘蜘韓瞬篇囎献甚鷲翻驕畷鱒購濫蜘働礁難ζ即甑導瞭緯

癬桑麟難v燃。

趣囎繍撫麹御羅撒鵜蓋篭難蜘灘蹴綜鞭漁窟雛聯鵜器蟹蟹騰騨無蜘麟穐

嫉亀旛撫礁四四蹴鞭鵬無急離礁窮戴撚鋤y鰐就側副鎌灘鱗繍撒

緬鴨齢囎麟醜翫獅騰喬騰飾構雛撒蠣ざ鵬鱒灘曝鱒灘購難漁
黙醜灘軸雛腿骨嚇麟幣⑪臨監羅鵜囎騨一帯風側壁甑雛漁瓢蝋蜘欝

総噸撫鯉勲膿ゆ撒総雑曲黙磁凹目雛蟹騨繍駄醜漁黒為翻鱒撫獣
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鋪《》慧愚騒　転甑総　慧畿羅既灘　鼠爲》⑪盈v融鷹　鼠黙　菱》測《擁臆“竃脇禦　嚇諏鍛鵡鯨謝乳欝藍亀蟹　慧驚難臨

敷）翻翻鼠諏　藪u蝕慧瀞　藩齢置　転翫晦　瓢鼠灘騒灘　意臨vゆλv磁轍　蕊論購鰹鑑論嘗　熟恩愚溜1囎融灘

贈愚㊧欝響蟹。　鷲騨鱗乱艦鹸欝　畿糠麟齢登￥　濾謬　灘穏甑　瀧齢縢　齢謙灘蟹融虻　難⑪　⑪篇鋤　離瀧乱撒蕊寵磁

拶欝鱒気鼠響蹴ダ　翻鼠織《灘鷲　鼠恕　製輪回ユ礁　磯識！欝　蕊》贈　趣齢盈融　驚⑬　謹嚇欝ユ撫鰐馨　灘ゆ翻露裏胤
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otxnc pxeewjeeecimkom$ candi ennticrti.pmthiorms.

Wde em:e eemek emwenxrde off ichth gncowrkrxg fieeXirig sthenth an msrew sstiancin ofi
kucrmeeenzr poweeec i$ possihoZe, even Zikely, rkrx inhe pxresopnin diecade,
enrmdi imhasc thin wthkn. inostc pucok)abuey ocrcrunc in ichve imci{usixrcial,i.zed
orotmtixkwes. Ain tchrks tcj-rne, tl.ix :Ls ormtay enm acin ofi tlaiinh, We
sshouXdi howevdenc px?eep&nce ou:rsekvdws ffox tchis eveent by dideveioprkng
v)2'o(iluect;ex ixo rneeeet:L t;he emnt:kcripatcedi x:ecl{uti.xemer-it;s, enndi ext the samee

bi.inR by eetctiemrupinti.ng ixo sokvee tche prcobiern ofi nucrll,.eemmr enettgy
mce=ept;anecde by puk)iiev ogei.ni.on, 'xehe fiutiure fus rkncileedi MuargeXy
deepemxxdieenti on ewu2r men$weescss to eththizenes' cormcencns, wox]-dwide,

Wde kzaow what inhesde conc:ei:ns anncde: ffrkncst ofi alX, safiGsky--x'eXaiced
rmanbiencs. Moz:ew tchanxu eve.r, safie'ixy i$ ari vesssderminri.mk ]equixaiRentc. fi.n
kdeaspincy ouc ncesicorkeig }publrkc corifi.cteric]e jnn muc].vaair powenc.
Y'nc'anrwwde lzas enZwflys ffttXim themix its commiinrnexxic ico nucieuatrr powGx wms
fi.mceoxxceeivembZee wiinhouin eximncernemey high safiety st&ndmtt:ds. An
eexa(:i:iylg, uncoxnpx:ornisrkngf sanfiet;y E)oli.ecy rjs noin onthy an
ok)Xthgmetion tco tihes ewourrkry's c±itrkzdens, buin aMso en dutiy to kehe
si.xuix"ncneninri.onmk corn,rnunS.tiy.

'vhis thff," wh,y we ffavonc and encic:iveZy panctcicipate in atul the
off i/'xicemenainiona]. coopeescuaition ncelated to safie'inyr eiirhenc on
biZuitwxraX oec ew rt}kiibi.kaicexral basisfi such as ichosse off XAmeA,
ewaiscirthes outi ewn efffkci.entc wonc1< in this ff.eld.

efffo:ts
 a
 whi.ch

'

Opemi:emix.ing pMitxxins muwt koee sukoject to t,he senmde meevdek ofi semfety
nceQUfi.xreernermess, iscxemsgeesewtrkve off tha count:.ucy or tcype ofi sysitem
S.xuvormvmedi, ssrkmaecwa poif)uXee'lt.±ons cenrmoti encrecepin fieeZrkmg ehnceentened,

esrkinhemnc koy pXmxxics opejr&'in±ng irm tcheirc owxx ecounescy' onc by othexew)
eacncoss$ tihee boncdi,ew. And, ees iregancds ffu'tcuure xeactoncs, evex'yonff
]<rxows ininat ndew $enfieixy cormcepts ancee cerrkncenM tco somep:ojectcs,
amad ixhthir s.ignrkficant rregearch effffortJs are made in thlk' s' area.

Anoicimdexr mainicGnc off p.scime a.],nponctenzzce ico pub].j.c opirxton is thain oti
ncadiwensimee stoscuagee, en pmeokoIGm en(itdiecossed in skmth]-enr ways by thdi
manjojs rmenicrkoxt$, Nuc].eua]r opponer)t:$ :EEn:'eaguerLtLIL:if' bewsee theixr hostL:i.].e

diixinrkinudia mpn thdi enl.Xfegedi imankoi.l.itcy off the imdus'bescy tco sokve tihe

pxeob].eeru ofi fi.rmenme stoucage. Xt i$ not denough ffonc the
ixxitencnit,'ixioxxzaX nce$eeentr:ewim effiox'ic ino hewve ruMde Xa.rgem eedvances S.n
kimkss &ncdea; inine$ss ewewhrkdevementis xnust be pub].skcized, uand pubXfu(:
uaexcthptcennce okoseenthxxeed, Whrk$ is rkndieed an key attdea in the
dienve,Zoprnen'e ofi xxuexieeenec enthncgy. `

wrhe z:okes ofi it ucl.openx eene,x:gy S.n tomoncncow's worXdi wM.IL. anMso depend
oxx tckwa concmeusiomss di::awn by thee goxfenc'nxndints as xreg&,rdis. envincon--
waMrrkenX pirobMeerns (itndi specrkfficakZy ofi the gxeenhouse efiffect) rkn
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t.hE?. :ffoxrnuluati.on off tcinerkx" vanex'gy policrk.dess. nc'hdi gxowing concremrn

f.:ozr the e]w.ixonmGn'tc ent wo::ldw±de Mevell. heips creaine en new
meej..uairrkonsh.iM) botwdeen nuecll.dear powGrc ennd the onvironrnenti. We sedv
ixhnm'ic tihe corrkxrk.buicS.on off nucleltsc powGnc ino tche xediuetion off (L"02
ucwl.di,anses is an subject off girowj"ng rknineei:est stoir intex'natcionak
]neeti.ngs,.as evidenced by the IParj-s Sunirntt. of last Ju].y. The
'scoMe off rmuecXeewnc deneucgy ixx 't;henim anuceew sshoull.di crertansknly zaot b&
over--estzntrnm'tced; but, sinece many sitepss azre ncequixredi to cux'b lj.hww
g]:eenhousee phenomemori, ehe pemnc'ix. ofi nucZeevaxr enencgy shou.1.di enXso

loma emcrkriowlwdigthdi. Howdivenc, ±in diTs cltha:r ichat tchee envinconrnexxicuak
ss't;zatuss off nueclthar enuancgy wa.l]" guaa.n ffuk.X enccreptcanneca onXy iff itime

problems o.ff tzhe fuei cycl.e back end are qiven solut.fi..ons which arre
Eggit'imiss:ffanct.oxxy, marxcil ncecognized as such.

Arxostinthxh tudegj-ir.ivaan'ite eoxxexwax"n ofi putbi-iee wpiriiorm rk$ 'imine
p)roXst.:Eiei:enicfi.on c>fi nxrec]"esen.:r weeanE)orms. Mndieewct, tc;has (1wa"veXo,gemeriix o:Ef

nuttZdiennc enrwwncgy fior peewceffuZ puncpossus eezanzaoix ine dij.ssocti.atrwud fftsrom

mappncopwiante $ixep$ megemiwassin wthuapoxu drkssseemirmenirion.･ ewhrk$ wens
rm,i,1.ncwumediy inncude in tchwa euaiZy diemys ofi 'ixhdi rmucldvennc thrxdiustcnc'y, enndi

devwwxx rnonc'th sso eodeny, ant en itixRee wh"ri sthas gescexxezain dthscascmanrnwazzix

defiffoncix i$ juske,±ffienbly ansssoeS.blCdedi wrksth rkncncaensmed vigiZazaca ans
ncegenscets nucpkmeenxe pncoXi)ffdenceetrkor). rgn ichis nveesspeseeti, Fncemxxede anndi
xnore {}revnanncuaj.]uy t;hem Erc(:l nantLorx$, uaft:t:anch gk:+eeant fi.vap()t:gtLanncm to nn
efffiemcinthvss, :S.rminemxrzaa'bekoncaX rmon-pxeokthffff.i:uaicion sygetiam, imhes kuay$inonmas

off wimiexim ths inhdi XAEA $enffeeguenxrdiss Syssicaum.

M:Jthss'te X $imewukdi K)orkrmsc ouin ichenxt inine pXuaectw off nueckmaarr eme2rgy si.n
'ir:ornorescc)x-7'ss wo:g:l.ciN wiurll.:L off c)ouxx$e (ilmppthrmdi om si.t:ss exoxrzlpeeta.t::Lv:i.t:y enss

exornpmaxereed wi.ein ecosssth.:. extopxAwy geou.wecdes. Wo mmpthit ic,hwa gxoweh thwn
<Xemun&nci{, icuxrzaA,rkg to o'tcime) ffo)rm$ off ffyxeex"g:y offfieercs limiineecil
,posssgrkinrk,Zikeides. ncn 'ehR ydiewx:s 2000-･2eOS, eek')ee lvensri.xe crhoicde wkllmX
koee koemimweeer: ewomk carmd xuwaecktwee.w dvxxmpscgy.

mewwde.rgy ewomsthucx7en,ici.orl -･"-- Gss$fir],kLienk en$ the menW koe, twSPdvCrk,emXXY iza
lr.hossee eeouriixuc':Less whemee c'orissu,xngee:tuon isw k)ightr"ksg'ix -･- is ssoon
cLioxxsuscox'kied wistin en ].eevy off dij.znizzisshinw xreixuncriss,e x'ixss irnpenecic oww
em.Men('kei:fi.cit:y ecoxixeuxnpinkoyx maeny bde ssk:jwimin. Akbek'kc)ugh :rcdexxdiwenko].ff

&xxw,vrgy sou:cwa$ maay pecoxrfi-diew useffuLL ssoueuitrkormss th.n cresctzdein ew3rdeans,
inh(i)y uancrth motc yeein exorn.yrtthrxsuxrewinde wikh diemanridi irg, xximscgee imdus'igscthee,me

ceoumsincimpma, Aeccox4dirkg tiw inhee WoxhX.di memorwamegy eormffwncermewme, ixhmp.itr
c:ozz.tcncrkbuinthc)xx shc)kA)McN xeasxnanthn entc m,zz ftppx'c>xirfien1as [1.dvveX off S& thwa sc,imff

zriwhxe 'ixwo oxe stkmeewa diecendith$.

As t;o t;ime ffosss:l":M ffuell.s, wh:i.c:h w:itxx.J. exoxuti:ineriude t:o ciovde:nc ee llzaem:t:fl;e

m)itert ome emewrgy ncthexuthxemderxts, ixhethnc ctissuacilvo.wainengthss mence weZ].-
kmc)wn: tcheerksc E)x'icrva dil.kxee'truen'ixiorm$ uance diinceecicIk],r, x:efi].waeceedi rkxx inhee

KWk'} ,p:nc±ewEb. meesidithss, rnuch off tihe orki prcodiuewtcion rksu coxxecerxtcnvemitadi
thsci en x)oLiiciceenXX:y unsten])kde discdeen. Croank, git$ annd o,iM enxee
eeSiSirec:tLee(il, to ma exonssLcilwascak):.tw eexicwarxt:, ])y txenmsponct:'costs. Ilaast,
'irinva er>vixonmwarieitM i.rngenevke ths rkmpoxrtraxmair., ennd, emXtkiougin th.ic canan koe

waX'tzthgenicdedi ixz pXanmaics meequrkppeect with dio$ulZfiuscizantioxx syssinerns, irhis
thrmxroXveff ua ssthgnrkffiecthkzt inewkremese fi,.n inuti.kdi.ng costc.
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Ox'k t:hE). ot.herc imflnd, a sltinth$fiactomey costc az'malys:is oti rmucZenitx

&xx-xrgy slzoul.d exovex" depan'ecrthatthon and end-ofi--I.i£e cosin,
a,ric:kud,img ucitdiwewsine storeege ennd pll,.eintc disznariitZkng,

Mx', Cinmthscvaenyi:

IXndiiv.fi-diumaIL zaanixrkonss $tncfi.vdi tco thddxresss adeequenstdeMy 'ixheese dessenta.enk

ths$uess, rkn ithas croniteext,ofi inhemir neeeds, cenpenbithiiriees enndi
crorisir.rcanirrks, Buxt inhee ovdencwhva;.Lrning 'irncuixh wlrxtech cormmencon,ics us rk$
t:indi ixxixdwmermenixiormuaX cinenscemcicas:r off manyntrkrmg ncdvJMittc.twdi tco ntx(:J.eeenx

c?.nergy. Whis stainernenti ruay sound banaJ.: ew.ffirenc amz' x. nucl.easc
eneirgy has been intieMna'tiona.1 frorn tihe very beginnS.ng, and,
j.t is the only fform ofi enencgy which hens givdin irise tio an
organS-zation, inhe XA.EA, tio whrkeh the mernhe:r St)ates wi.1.lingly
         paric off t;hei,.r pucerogza'tivess -- wi.thj-n the Agericyfsde ]wn e. gated

saffeguairds system -- to permit tihe devel.opment off appl.ications
off that; energy.

Wimenic thge wweew is inhee eefiffthcrix inhemtc enza eevermtc oeeecu:scing in oxxw penucix
off sehe woncZdi, inowevvezr ::uarnotde, cenri henvme om anii. inha oichdenc lpenncin$,
xethxxcee CheescrxobyZ,, inhrkss hit$ lowaen an menjome ffmaewe eermd enzz incgethvmencsthkoZee

'sixeeexkd. X''t znay axXsso ineexre en possit.itixree ssidie; was rmov7 ncenenILize thenic

koeeimenc S.rmtcwaxermraicXonenX coopexewicskon ths xdequixewd ino d,QeeZ. wrkinim 'thdi
k,)zroewdi a,sssszames off rmucrkdeenxe energy meuinuucee. nc ibeekievee i.tc ewenrm be
ssrnci.di thmat waoin jusin ou,ur gexeoimMth,mss, kouix maXsso ou:mar seanrcrh ffonc

so]-utions, have now cncossed na'ti,onal boLrders. Whis i.s especiaZly
't,rue wj.th ):espectc, to semfie'tcy uand waste rnewnagement buti ewlso re-
geardjnvng rnewjo.w i.sskxes such as nuc.Xeaec non--prrolrkfferatcion.

In tihj.s
meent of
off the

 context., may M dwell. brj.afly on ounc view of the develop-
 the Fscench nuclear prog.ram, sj"ncG for us the pireparation
ffuture htts an esse,rrkial ,intercnairional dSmensrkon.

Asc (rwa{}ienx"<ils t;koe :t:'deenextw:t'ss, inhee pjt;"c)l}1varTt i.s t:o olp-:mttee mes ssua[ffeei.:irr

exxd effffectixfmeXy enss poss$rkbXde, kehdi 50 nucj.dvemxe unxts wimj.ceh suppky
75& off sthwh exouwaim:y'$ ee].asectt:tticitLy'.

x'imde ffuituncde rkss enXsso trlrmo R & xu wonck xudeecdes$anrcy ino ctt:vaeete inhth wwdexin

gvarmeescemixa.orm off xeasenctcoscma whi<:h wa.ua: mepiancee inhas gescesdexuix one ±n
inindi hereeex$ 20xxO-20thS. Whiss is a tieechma.c:enl. ewid maewormornkc
cinenXiengee tfonc the ncee$dean]rch oxrguanizewtionssr meO: tilrxem ±mdiusuin2:y enndi
ffotir tinde uinrkZiixy. Ass oxxme off sthe ffox:warnoStc crOUX)'inncrk.es irx nucxxdeewrr
geoweenc germencuation, rvxrewxxecee wthshess ico nnenktw en, si.grmifirkecexxxix
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exori'tncjxbutcfi.on tc.o tihe ,inr)ovatthxfG emfftio.rt; ,S.n inimthes fifi.Qll.d, emspg(:imuJ.ll.y

ew,sc iremc}farels (:oric:el;)t;uenM movems 'towairci$ rkmpr()vedi sanffety, bei:t;der:
derkv[LxonmE)ntrenX pnchoinascetcXon exr)di enhenn(:reed compekr,tht,rkvi.t.y.

Wherm (:oristi.elexk.ng Ip].emm'tc uc'eplac:dernvent:, at;ireerit:iori must be gfi.Kreri t:o

th" ctisposenIX ofi cte-evommrksskoriedi nceencinoscsu. ewk'}eencefiox"me, we eencca
xtow de'ir;exumkwaeedi ino ixng)ncovth ou:r

de've.1.op i.i'mova,tJive techniques.

(il:Lssxr}itrmtiJLLngi; dexpe'a.er:Lcee, mri(il tL<)

X!x inhdi ffueX cycrll.e eescoit, wde armwo tac:t,;Xve].y puxxsurkxxg stlitw
de)xfdeXox)maenin ()st uscmrfuurn erkx'rk,chmdenir. u$fi.rfxg' ,Zansgvexr deechmaiques, inhva

dizaxfdvk.ogemmamix off MOX ffumek, em.rmd ost cc)uucasee c)uxr scas-pncocessukrmg
gstffc>,w'be, rmthe WP3 plmrmin en'tc llem Hitgue, penxrsc off which wemss vwax'y
sst2cc:essufiuX,Zy ssicanx"ined-uv, wth.Xll., bo 'eoinen.X:1.y cornxnrkssft:;:Lozaedi eehth$

year. Trhrks j-s a ve'ry i.mpoirtLan'tz phase oiff ourr pirogxram. Meanwhile,
new t;echno].ogrk,es a.xe bej.ng exp]-omredi, .1.Gmd.i.ng 'tro moxre ewdvanced

1'epncoce="ss].ng.

We enlldiso give our ut.xnos'ti atitentS.on i':o ithe p:robj.em of radwaste
s?,"onca{e. rm'he second site ffokr :tow--a(,:tthvilry wans'te storage j-s now
kmde[r con$Cruet;iom. ll.'he irnpoir'ettnce atLitached tco ir.he publ..i.c
em.cc'.ce.pitan(:e ofi oux nuclea,x pxrogtexn k-)uz$ piif(:)mptzed 'tthe govetfrnrnenic

tLo cal.]. a one yeatrr mora'box'i.urn on ,high keve.L wastze deep s'toxraqe
s.j.te st;ud"i.es, ffo.trr sthe putrrpose o:fr' g.tvS.ng te(r.hn:i.ca],. optjnons
tiuxsther =onsidencenkfi.cm, and ho].(ak.ng fxkxXtful dthscussions wrkt.h
t:he pub.Zic.

Tfrkre wity off ft:hsw ffuicuncde thss, itk)ov'di en].,k, 'tckaG gx'esemscing off itibsokuede

puerkotritcy 'ir.<) xeuaffeity issssuees, ems wesll.xx. ens or'wxx.thaib,ILe, fien$ic,
maxkkeikxst i'mxfe uar'xcil x.Lm(itrencrst:.ewr'xcil,ew]:)],.& ,:,.r"idic)e:x/riat:.:i.oxrk.

[Vhe N'm:enrmch nkxc.-.xe,.eemenc g)ist'wewxraxR S.s al.ssew ecesol.uix,anrzy e.)peen sto .ininex"ndvtioriEi].

<:(:)opeJit:emirthowa. Ww k"xi.gh].y 'vttlg.trze inh(r>. diev'di],.<>pmwnlj off o'uuc cooy)esc"dit:.i'vcts.

eiffff()]:t;$, eesgeec::thmu[kX.y wi,icin x:Tengeesnrv whic7.h ths one o'ff ouw rvtaj()kr S.ndustri'rkatl.

x)air'ir)rmerr$. X eem hmewpy ste axnr)<:)xxrx<xewa ic})me1; it,hif new Fx:ench---Japaxxese
r'iu(:ikeeuat croopexrem'in:i.oy), emgnceemGntc. wenss sj-gnedi yesiteil:day jmn Puancis, uat.
4 p.j.n.(vuancj.s ttawaeps.) by t.hwh ambuag;sendioJrc off J'mapitn ewnd the rrx"ench Vjmc)ue･･e

TvXixiSss･eQw off va'c),i:eicgn Affffai.scgg. [xehdi.ss. ach:Levementc. wi.Xl a:.Xow ()kixr

:2"wmagg.vS"X'as:･xn.g]''lr'$g:gg.s{igrxBXi･xsas'6.itg･.//'gp.xgg.,,s'xgew"mrc"-e

ewooipeex'ait,fi.on uit')de]: tchff co[A.ou]ss oE' Euirewpff.

Cc)opeixretr.ion wththli tche Fasdereel Rthpub]-:ilc off Gerrnenny has ente2ed ew nGw
plwwse with irhe x"e(wazzin exgrQemeenirs kodiitween Fx'ench ewnd                                                  (1:"ex'man compEilrl.'XeS
S,n fthe ncwftclrosc anrxcil ffuek <:ycll-e.), an]reeas. 'I'he signifficance off trhe
]]"WXma7]OME-KWW agx'eeinGnti is xxoin ].imtheed! ico the creation ofi an joi.nt:
eornpany (NPX) rffoi: rexpor't.i.ng p].ennts usirmg, curren't: 'trechno].ogy. fi.ihe
pzawpose off iche pancitxxerrsh2Lp :ts al$o ithe cawabj.ILj:ty it;o deveiop 3oini].y
ft c)'()xnmork 'tr.ype off eceewct;c:>ir :ir'c)tr expor'tc. Crhis natuial.1.y impini.es safety
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opbiavons which ax"G, i,f not stiricrlr..Zy thdentical, ain IE)ast compatiible
enough t.o be accreptab.Ze to the Mcens:ing authotibi-es of both
c,ouxxtmiHes. rl'he extens±on of F,rench-Gencman coopecration to the area
off ireproeessing sexrvices is atso a highly significant devel.opment.

:xrz i:lrxee ma;uM'opeitm (:::c)rlinext ltiLso, wdv uax'ee E):-oc;edwdi:iNng ---H ti.rL
ua,$socrkewixrkorm wthtcim itho U,K. ennCI -inhe W.R,G. r--- wiinh ffa$in b:treeciler
ireacto'rc development. [rhe j,.rnpXemenirati.orz off R & D, pa'tent:s and
engineeni.ng agreements sfi.gned last yea.r confirms the cornmi-tment
ofi al.l 'thiree countiirthes to ehe developmen'tc of thain systern. rlha.s
event g. ives fuIL]. significancG ino 'che work joinely undertaken by
trhe ECuropean uti.liti.es wj.tihi.n iche EFR (Eu,ropean }rast Rqac)tor)
pxrojamcix, tcew dieessj.gzz ma neew inype off .rmaemcrtcok:. Wimeessw sstudith.dess shouX,di

xyiin'beencimX.izee j"zz esn emcstuanX dias$ign ixx ixlrkew ffkucsic henmeff off ixhe
X):EeeSdenbe didecandide.

eewopere:entcioza in Euzropde rks, ost exouuc$e, ehee sinzrdengixhemb'ung off inies
wrk.beh:l.xu inhde Eumeosreenxx Eeconomicr eomrfiunSmixy, w,iich ixim- MdivRnin ofi 'tchee

SkrmEyZe Maeenrkdvk tham th992, mneX inhwh fireee ci:r#uZuainion ofi eexuee2:gy,
eespeeewA.uaX,My deXeeectc2:ictt,Z, sth::oughouin ithe Conmimrmri.'ey.

wauin Euncopesenn coopeetr,rma'tthon kkans now gorme X)mayomd inimtw kooncctexess ofi ixhe

Cornmeuani.iny. Wkue whsutcuabX:i,$hmentc off ciossesc 2aXewiciorm$ wXth tchmp
xluainfi.oyxme off exdentcncenX enrxct eengic,wtxxrm Hluucogede wen$ ozaee ofi Xex$sc Yeeexec'ss

mexu$in thrnpoxrinemmsc eevwankess, Neew waxcimenngems enscee iceekj.wag pXcacee, emzzd nrew

ewecina.epwas henx7@ k)wa&xx dithcSdeedi; sueck: ime 'tche ecenssme, rkm if)enncixicukencr,

wistin Czreexhogemeoxrenkien, Sgungeexxy enamdi tin,de Geex'xnenrm Deemocucainic
wa,epukok.iew.

AXj. khesde emncee hopefiuX sigxxs. Whe bewsrk$ off a n-w ueoopencentskon
wfi.kh t:hen $ovrkoptc Urmi,oxx hens anj.sso bmpQx'x ffsitenko:.Lri.sshagdi, skn 'the
seeXmenmtj.ffiee, tcechrntcenX mr}d indiustx",rt.ft:. en,ncGme$.

Wee coma zaow -- leesit ibuk noic kdeasix -- ko iche dieveZoping
ceouxxtm'ies. One ofi inhmp gzrmeenic ectrwaXlwhngess ofi tZiG ffuinux@ wskxxm
uncilouk)t:Lecitly l)wa tLhee koscoandiwning off tinee eermax"gy supec:ke.x:'urn anvitiXa]:)Xe

'eo ithossde niticrkons, loy vansuucrkng tcheiue' itccesss 'ixo xxucXeeenxe energy
undierc condS.ti.ons enccepinab.in to alZ condiemrnGdi. Wop know ichat
t;hrks is suinject ixo kewo pxvameequthsfuinme$: ixhe meeixi,z'xg off summeety
mdecxuiucwamwamixms, emn(X tchde mvothcilmncee ofi pncoZiffdexwwini'mc>n 2rj.sks. Oxxe
rrtusir endimimt tineetL lte:i.ichex' i.s xre&(St:i-:L:y' ewcih:i.exrab:Lee. Buix wee c:arLrLot;

corrki.nuve ixo eefffithncm tck}e ncight ofi dievdelopthng rmenicj.oza$ ino tine
bdexxdeffrkicss off wauecXreexrc wandencgy whiJ.e, rkn Pncaceicti.ewop, dthnying Chern
anecessss ico ixhasc eexwancgy. Whiss iss why we mncde puncsuixxg ehe
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di.n,iE)ll-emerLi;antj.owa ofi en muci}:LGm:tr' :ffc)xrei.g}fn poll-S.cy ioansescit oxx tLhe nesemct t;o

k'xuaMrmormrkzva two wthrxthscenM i;)xr±rzci})k.wa$: hel.p zarmicft.ons ino rnemeeix imimtwthnc
nucvXesenir geowesc neeeedis, wha.le pnceveninrkng weenpoxi gescok.fiewrc&iniowa
Ier.iskss. Anyway, a.t wj-11.l. be dififfi(ult; ik)r industrlaljnvzed countries
i;o continue to shun 'the env.ironment;a.11.y negatrkve effects o.f a
massive use ofi' fussfi.]-e ffue.1.s while denying 'third wo.rld nata-ons
access to nuclear energy.
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k)e'tcweGn ousc xma$uarmncch mectithxri.tii,es aridi ousc ixudiusicxjvew]. crornpenniR$,
ftzacM eein en 'tc,:i.rnig whezi puk,:L:Lec ()ts)ti.rxi.on ex;"dirmdiss eexe rnovj.x:Lg'rkrm ,imhee ssanmee

cili.x"gcxet):Lori iscx"esspeeimivee off hernissphemecee c)r c:ontthnemnt,
.izzk;auccidepeendidvzaceww ths beeeeound.ng' even mo::e okovthou$ enndi $rkgwathfiiecesriir.
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scocr.rken:1. Lssuas. Vfilkiuat muat;t;wairs rks t:o Looj< fio:" un(Slde:rst:eencitak)mee
                                                              s
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     -- 'J]he ffemir dG.trrk.vti-ng ff2roxn t;he healLth effffec'ts oif radi.i-oac]t:j.vj-ty

bot.h ffc)ir 'tr.he p]rGtessesnt, ann(il £or t;he ILong tiexrrns

     - "rhe pe:r"c:epir.io,n of nuc]"eanv enencgy as bej-nq pauc'tr of a centrarv-
1.ffTzed, secretivets, in[sensjHbi-ve power st.ifuciruxke, especiaZly at a
tiLvae when, al.lk ovenc 'trhe worl]-di people s'tscj.ve ffor thr)dthviHduaM fireed(:wn
andi derRand corrkk:o]. ewt) ithe local kevej.. tt'he.re.fore, the mo.re.

n.uc.Zea.rr Gnex'gy w±ll appear usenc-ffscieiidlyg j-n ter]ns, off eeonomth.c
benef.S,'es, eneirgy supp.Iy, accGss tio j-niffoncmitta.on and shax'ing thn the
de.e.is.i.on xnak.ing process, t/ihe morc'e it wJiiM be ac(:ep'tr.ed.

     ･-- Fri.naXl.y ia.e.t us not plt:. the ss'cleneifjmc irigor of 'the expertis

ewgatf.ns't 'the nonv--ira'tr.ional airtjntudes of publ.i.c op±nion. Such a dti.s-
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　　　　　　　　　　　セッション3
なぜこうなった一原子力への国民の葱識

　　　　　　　　　　　　〈問題提起〉
瓢ネルギ脚＠原子力についての国民の意識
　　　　　　　　　読亮新聞社論説委員
　　　　　　　　　　　中　村　政　雄

〈パネル討論〉：

　　　　弁護士
石　橋　忠　雄

ジャーナリスト
大　宅　映　子

京都大学教養部教授
　　木　下　欝　雄

　　　　作　家
野　坂　昭　如

読売新聞社論説嬰員
　　中　村　政　雄
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「講ネルギー一・原子力についての圏罵の漁識」

読亮新闘社論説婁員

　　中　村　政　雄

　1ヨ本原子力巌業会議が降秋実施しだ原子力に関する意識分析調査磨土奮に、原子力に対

する国民の意識がなぜこうなったか姦考えてみたい。

　この調査で「積極的に原子力雛編を増や噸恥」は〔1。8％、　「徐々に増やす」が28．9％、合

わせて29．7％が推進だった，，「競状稗鷹」の中間派が45、7％、　「減らす」／1．7％、　「止め

る」　7。2％、合わせて鮒。9％が反対だっ鵡，

　！987年8月から88年！l｝月諜1での豆年1輩1に、総理府、朝幽新聞社、読薦薪聞社、NHK：の

4・蕾が原子力に関す轟灘論調驚癒実施した、，今圓の調査撫響の礁つの調鷹に比べ聯とr廃

止しろ」という意見は確かに滅つたが、　「櫨極的に増やせ」という意見も減《》ている。現

状は認めるが、積極的に支持しかね難という人が多数派のようだ。建設推鵜に支持率が高

くないのは、石油の供絵騒が難欝で、講ネルギーの需給に繋張篠が癒いか嶋だろう。

　田本には諜ネルギ～闘題を楽観視す嶺人が多いこと嚇今働の調鷹は力綴。ていた，，「麟際

情勢の変化により第三の石紬シ講ックが鵡霧嶺」激霧嵐る人は勲人に旦人しかいない。

1988年9月に読売新聞祉が騰米岡時に実施した世論調薦iに臨岡樹購陶が出て匙、た。　「今後

5年くらいの闇に濫ネルギー問題力礫刻化す鳥おいう不安巻嚥む讃すか、感◎蜜せんか」

との問いに対し、多少とも感じてい海人は51．3％、米圃は7／．羅％だった，，瓢ネルギー自給

率が、原子：力癒園藤瓢ネルギーに禽めて鵡欝％（禽め鍍ければ／0％）しかない薦本が、輿

給率88％の米園より楽観的だっ流のである。

　原子：力発電に反対す番、あ嶺いは否定的な考えを持つ人に共灘する燃識のうち最大のも

のは「そもそも原子力黙電は必難癒のか」という不要論であ嶺。慧識調査によれば、反対

理由のなかで不要論がr放射線に対する不安」、　「推灘派に対す嶺不儒」に比べ圧倒的に
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多い。

　不必要の理由の一つは、原子力発電がなくても諜ネルギー需要に支隣壷生じないという

楽観論、もう…っの理由は、原子力を使ってまで豊かな生活をする必要はないという文明

論である。

　推進派は、現在の盤か窓や経済成長を積極的に樽定し、持続審せ葛ために原子力が必要

だと考えるが、反対派は闘本社会の多消費型の豊か窃の質懲三鷹そうという立場に立って

いる。快適さを求め過潔るだめに麓険性のある原子力が必要と獄り、次世代につけ壱圓す

ことになると反対派は踏える。原子力発電に反対する人ほど、生活レベル壱下げても諜ネ

ルギー噺節約する必要があ薦と患っている。っ蜜り、原子力は人々の生活暫学巻闘う存在

になってきた。

　だが、意識調査で、質問審れるとそのように答える人も、三際に、その旧識灘りに行動

しているかどうかは疑間だと思う。

　この調査でも、77％の人が欄本は皿ネルギーを使いす霧る」と聴えながらも、「生活

の豊かさを落として蜜で節約す葛必要があるかどうか」に「どちらともいえ獄い」人が5

婆％もあり、愚半数の人は生活暫学があい窯いな状態にあ翫

　原子力の可否について公平な判断をするには幅広い情報が必要である。今圓の調査は、

構報提供に：［：夫の余地があり、原子力支持率を高め得る可能性のあ嶺ことを示してい属。

　情報騒が多いほど原子力の支持灘が高蜜のやすいと稽えられる。たとえば「これから10

年闇で主流となると思う諜ネルギー」壱質闘した慧識分析でも読み取れ馨。　「これからは

原子力」と答えた人は、　「これからは石油」、　「これからは太陽熱、太陽光」と答え此人

より、エネルギー一消費と温曖化について密接な関係があ嶺と慰う人の割合が償～7％高い。

第三次石油シ罰ックが趨漆ると思う人の割合も、石油や太陽支持轡より原子力支持蕎の鳳

うカく7グ｝8％多も、。

　情報提供方法にも闇顯がある。推逓側の情報は反対派に比べ議得力が彌い、原灘推礁の

説明を「まあ納得で藤贔」人は17。9％、原発反対の読明に納得す嶺人は37講％，説明を聞
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いて納得しない人も反対派ゐ説明にユ0、9％、推進派の説明に27。5％。推瀧側の説明は明ら

かに説得力を欠いてい徽、

　推進側の説明が納得で齢ない理嶽に、約6割の人が「都合の問いことは公表しない」、

「実際に米ソで大事故が趨轟てい葛」、　「事故が韻藤ても“蜜全”としか需わ獄い」、

「国民の不安や疑問に十分野讐憎ていない」鵜とを挙げている。

　原子力発電の必要性に比べ嶺と、安全性に対する儒頼は低い。　「三岡に安全だと患う」

人はL4％、「譲あ安全だと思う」39潟％喩合わせて、蜜金だと思う入1凝／濡％。「あま

り安全ではない」43。3％と「置く安全では獄い」／0。0％壱合わせた53．3％が蜜金では癒い

と思っている。原子力難電所の存在野田あ肯定す町人も愛金性については幾分疑念壱抱い

ていること壷示してい嶺。

　原子力発電について平金で旧いと思う人当ど蜜全性に関心が高い．　「原子力発電磨導門

家だけに任せておくのは：不蜜であ羅」義思う人が媚％いる。愛金下簗は導門家から兇た判

断だけでは不十分で知懲懲しぼ嵩必要がある、，私は、素人の質闘、疑問に騨門家がうまく

答：えることがで藤るかどうか、響の広報技術にも左右繁れると懸う。

　原子力発電については厳しい野方をす蕊人が多い。原子炉は停止亀｝しないし放射能もれ

も癩い程慶の「もしもの事故」に対しても「菅野に間柄だ」、　「やや闘題だ」と懸う人が

53。9％もいる。放射線については「斜然界のもの」繋建峨9。3％が「心配貿あ樹し、胸や

蘭、胃のレントゲンについても約駐0％の人が「心配だ」と答えてい難、愚敏鍮のは原子力

灘電に限った鵜とではないようだ。

　原子力発電について不安や即下嚥感じたことのない入は！8。／％、残薦8！．9％は不当や疑

問を感じたことがある。情報に対す嶺需要は十分あ葛。放置す嶺と、勉強した人憾ど原子

：力発電否定に閉る。Y㊧＄の人置でNoに変りかね勢い。

　マス灘ミが公平な報瀟即するかどうかは大：薯な要秦だが、この調鷹報告によれば、マス

ニニ爲報道の評判は悪い。　「マス灘ミは三州も事故という」、　r興昧本位に情報を流すので

不蜜感罷あおる」などであ轟．

猟一・1一一8



　原子力が特別に嫌われる理曲は、放射能の得体の知れないこわ器にあ墨。必要性壱認め

る人にも、ぬぐい切れ電い不愛がある。この不安巻解消するだけの情報がない。原子力の

危険性は自勤車や飛行機の臆険性と違い、自礁防衛で曇ない。しかもチ轟ルノヅイリ事故

が潜在的不安癒一気に身近癒存在：に引蓉上げた。

　マスコミに「1〔〕0％大丈夫」四書い切れる自儒がないため、　「心配ですね」、　「嘉故

はこわいですね」といった自分に安全弁を残した欝い方をしがちだ。　「本当に大丈夫か」

と突っ込まれた時に十分返答：で嚢る自儒がないため反対派に審つた欝い方にな嶺。

　一般の入々も、　「大丈夫だ」というより「危険だ」というマスコミの方を信用すること

が今圓の調査で分かつだ。薪聞につい℃は、推進より反対の人ほど新聞報道が三三で刷る

と答える比率が高い。　「反対」の方が儒用容れるのは、自分の心の中にある不安感とマッ

チするからだろう。それがま九新聞を反対側に審せる。戦時中、薪聞が箪部にすり審って

行ったのと同じ構造だ。

　マス羅ミがそうなるのは、あ蕊程度世論に動婁れ薦からでもあるが、聯門家が「大丈央

だ」とわかり易い表現で断定してくれないからでもある。反対側の門門家は大胆に発需す

るが、推進側の門門家は自分を傷つけ癒いよう懐璽に発需す嶺。それが「嶽だ安金性は不

十分なのだな」と映る。

　大学の理工系に進んだ人でないか霧む、放射能や原子力について教わら旧い学校教膏、

国の濫ネルギ～政策よゆも門先の醐分の選挙螢璽回しがちな政治蒙の姿勢獄どにも闘題が

ある。スウ諏一デン、オーストリア、イタリア、旧本獄ぎに晃られる原子力と政治蒙の関

係は世界的な重要課題だ。

　政治家はもっと諜ネルギ～闘顯に関心を持ってはしい。祉禽縄済園騰会議が今年1月下

旬、全国の主な総選挙：立候補予定醤に異施したアンケート調査によれば、優党政策に「資

源・諜ネルギーの確保」二二り上げ流と圃即したのは全体の鍾％。　賑0年以内に濫ネル

ギ…供給危機が起こる」と圓答した人は全体の／9。6％だった。聞本原子力薦業会議の調査

では国民の約50％が麓機篠を持喰てい流のに比べ楽天的だ。

薫一ユー壌



　省エネと原子力、石燦：で過嚢のオイルシ灘ックは切り抜けられた。濃三間題に爾北間題

が重獄つた現代、次のオイルシ滋ックが欝諜ネと太陽鍍どの新凱ネルギーだけで切り抜け

られるだろうか。切り札は原子力発電だが、その推進には強力な政治力が欠かせないと思

う。
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　　　　　　　　セッション4
原子力のない経済社会は…

　温整の中の生活一チ雌ルノヅイリ後の原子力発電
　　　　　　　　　　　　　　　　R。ウィルソン
　　　　　　　　　　　　　　ハーバード大学教授

　　　誰ネルギー開発と環境影響一フランスの事例
　　　　　　　　　　　　　　　　H，ブシヤドー
　　　　　　　　　　フランス社会党国民議会議員

原子力をやめた場合の経済、社会的コストを考える
　　　　　　　　　　名古屋経済大学経済学部教授
　　　　　　　　　　　　　　　　武　井　満　男
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              Ermeescgy moeeveekoprnezzic cazact rcxxvi=#xfleexiixeeX xuffffectc

                --ug A Cessee off Fncmzaecee

                                                    xx.meewUCimeescdieedewa

                                                    Frcenxkcre

max. Chuaincrnanxx,

keediiews eexxdi GeezaixXmexneen,

X music ixxctXcualre ixo yowa, ffxeoxyi ichee ssiresecke, eehee Xirnisess tcas xvxy $keuatceemaeezalr.

X arn neStchesc es sexieenixisix zaow anrn X exespewnsikoZew meoxe rcnceewwech mezzeercgxe poXicy

X wenss Minissixeenc wsu iche EnvScrommenix ffewsc irhnceee weeanscs iww Fecasxxcee koeeicweexu

Z983 eendi k986. Lexsix yeaec, ixx X989, X wuzs mendiee nce$pouzsikoXee fiosc

eezzixmaicSng a debenkee in kekoe Fncermch NeeixioxxuaZ AsseernkoXy ozz eneencgy pewXicw.

Xix i$, in kehiss ceepacitcy icheeic X inewvee kodvewx irmviiceed ixew iceekdv pancke ixx yowa=

conffee=ermce. X shmXk iche=eeffoexe be skmaimizag kxeexe ixhee esssezaicieeZ eeXextteenixss

off ichee ncepoxeir ichair X submitkeed keew PenscXSeernezaic, oxx ixhee X2 ome xuecemkoeec

Z989 - rkn iche xxame off a mission off Z2 rneernbencs ffecoxn aZl poXiirScesX

                    '

:ic is noic wikehouix ixttceeceske ixo st℃eesss inhemke, ffonc ichee fiixesir icime, irhe

ffnceenceh govencnrnezair hass dieecideect ico inixroctucee ecefflecixioan mnd puk)Xic

ctebaine on enencgw by ca pmeecsoxx known fo= he= commthrnents ixo inhee emaviscorx-

m,eenir, uand ffo= heec opposikeion ico cescictsirm pxeioxe choicess as kew irhe "enIZ

xtucZear" poZ±cy.
                                                   tt

Whe xeport thaic X arn .submttting tco you wiZX stwess khee fuXXowing

pori.nts: ,
                                                             '                                                      '
Z. rche Mrmk beixweeza exxencgy candi ekvixozaxneentat Xssues. Resecancch inino

eenescgy saving ennd dive=sueytxxg iche eeneencgy sou=eces.

XX. ReMections on ixhe evoXuirioxx off xxucXearr exxex'gw irm Wncancew.

-ormthebsceedencrceeeeciconc '
- on the cZosing ofi ixhe fuet cycZe

- on tche icxanspenncency thn coxxneecicXoxx wi℃in cieecisioww anct coxxtcncoX ixx krtee

  nucZea= industry
                                   '                                                            '
                                                          '
:. Whee inkeencrmeetcioxxesX dimeerm$ioza off exxe=gw p=evkoXeemas hews gncown gexeesicee=

iza iche pasix ffew yeeeexes. vehzas imkndv asccXctermir caix Cinercnekoyk hewss imemdee wa$

                                rv---2-i



eswenscee Off tchee X!npossikoiXiixy came ccoxxsideexizag nmaexXwemaec eeneexgy exs ca pscobXrema

ozzZy dePermdirkng oxx ecaceh exowaxukexey coxxexeeerxxeedi. Xxx ffeeexke, ixhee pwewbXexns off

ssuemeeeixY eezzct imhew exewksseeagxxenecees ome ca pevsssikoXdv ewececidieszzix diissxmeewdvxedi

ffsconirieeecSe Wzzdidvsc keheese cewzzdiiixSoxes, eermw diwacisSon lro bwaikdi as neew rmuewXeeex

powenc pXarmt ewsc ixxsixewxXeskeioza izzvoXvdedi wiixh itinee xxuecXeeaxe irmdimassicncw hass

ncespeexcuSsimonss xxoic onXy ixx ixhe counlrrcy k;hich icenkes iix bwatc ixx eeXX

rmeighbewuxeptng cmowazakeecidvss, ifi noix ehrcewughcaxxic irhee wewscXdi. Whis pXenneixaxw

dixneeamsioxx is slrikk maoecee eviddvnke giveewa irhee gecowixtas ecasnceexextss enbezain

kehee pnceesseescvenkeion ome kehtw eezavincommeenbe.

Xza fiescix, kehew wxewspeeexic ewff enn upseetc ofi kehee geXeeneeic'ss cXimeekeees, eess ffncorn

kehee 'middike asff irhee 2tuske ceenkexxscy, owimaew eeo ixhdv ew=eeenhousme efi£eecim axxd

irhee exrksinexxexee ewff encid xenrkxx, axeee ixinee sukoxe"eeckes ewff en vessstc izaicdvewxtewbeiormeeX

pubXiex &xudi poZitcicenX deebatcee. Thiss sst=ezagtcimewzziwag osu tchee$ee cewncencxxs

ceennoic weernairm witchouic eefffieeexic ewrm inhe eeneeecgy pscokoZeemss given kimdle suos$iX

ffueXs casce scesponssibZe ffoec enXrnoske 80k oxe ixine eemissrkQwas ewff suXffu= onc

rmiim=ogen oxrkdies and ceeecborm dioxide, su$peecixeed off beeixug ncespoxxsibXee meoec

ixhe g=eenhousee efiffeecic. Whts new ffacir ixx iche deebaicee ece-eruphassizees thee

maeestercy off ermettgy, giveen thaix iche Zeeeessin poXXukeitnim eeneecgy i$ ichantc which
is noic cozasurneedi. Above uaZl, tihee pasckerksenns off kucXeaec enencgy seeee ixu ike

thee cknance tco ffoecgewk ChewxnobwX axud p:enissee inhe cXeasrmkixxeessss off enxt

ezaee=gy whiexh is sscikX coxtix=ovencsienk.

Xza any eveentc kehe ezzeecgy pscaeceeintoxxers havee sornewhanke Zeffee asidee kehee

ffeaves o£ aza eermee=gy sino:tage in ffavor off anxrkeixies arisizag ffecorn
excessive diischaecge irm ixhe mairenosphexee.

Sthnce X983 tihe woecXd enercgy siixuenbion hass ixu ffenctc been deepZy modii-

ffied.

Xxx k987, 5 biXXion inuman beixxgs cormsiaxneect 7.8 ixonnes 'off peicx:oX eqxxiva--

keexxt, off whScin mXmosin 6 koiZXioxx tonxxees Xwn ixhee inciusixeciaiizeed couxxixscie$

wiich a popuiaixioza onZy conc=espondSng ixo de qxxeencireew ewfi kehee wontdi wopwaXen-

tion. Whus ichdv eexxee=gy consurnpirioza pee= ixeimcakoikeesnix ofi ichese cewuzzitncies

rk$ oxx enveecagee eeeen icimees higheexe ixhemrm rkza tchi=d woxlct countnciees. Thiss

diffffescexxce xeexches 30 keXTndvs bmekweeeen lrhe Assicaxx couzainsciees emxxct Nctxeixh

Arneecicen.

As keew thdv ffuixuxtee, keh=ee gexoxieckeXozas off pncix"eexw eexxeeecewy cewzasurtxpicSoxx

atc cutc--omesu poirmee 2020 sshow lrhee ogeeezaing uzw off icinee fiieeXrk oec posssSkoXeess.
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Xx} khee WcascXdi wwzaeencgy Confieeeceenewtw ssceexteseciewge, keinew exoxx$wamgetsioxx ewff wscirneeecy

eexxe℃gy wikX ixuceweeanssee, koeeinweeeza Z980 eexxd 202ew meecorxt 7.8 ico X4.5 koSkXiowa

ixonxxeeS Off PeirxeZ, dvequivasXeexuir ixx iches Xeww eesssuxapbeioum. Xix M$ ixkome suixessix

ssceexuewWiOe Whee seceoxxd: ffxeoxn 7.8 keo X8.ss bikXioxx iza ixhde kaigim caSssUXX}geanrp

iriorme Moxewsuveexe, 60g ewff conssumptiorm wSXZ nceernewiww XocaZizeedi ixi irhee

i.rmdwasstceciitkiZeed counkencides. Thee keiniscd seceexxeercica "Gewkdiernkoeecg $ixuzdy",

emssuxnes oxx ixhee ewonirxeee:y ixhee aspwkrkcenixiowa off caxu eermeeecgy coxuicmeesX sstcscmireegy

iza ickxe SnduskexeitwXizeed couzaicscievs asxtdi irm icine cewxxzatcwiress wff ichee irkinimedi

woncXd. Noix onXyrv wouXdi wreecZdi exonsumapsciorm hoe sixenkoSXptvaed kouix nceebenueeexuexizag

wouXct ixakee pXitexee in ffmuvewsc ewff kehee cteeveXopizzew ecaswaxxtcxieess. Wkeu$, kehee

demxxgeencoxxs ltensioxu$ ans tcew kehee =eswunccess xenisseed iny lrhee WoncXdi C:ormffeeweewacee

sstcudy, such ees Norcixh--South irnbesXesnces, couZdi kome rnenssicee=dvdi.

 Whewic poXicy fiorc eenexgy suavizag in Fscmencee?

Wikeh ex pnceduckeXon off somee ZOO miXZiexx ixeep ewff pncirnuarcw eeneescgxe Xza X988,

it has aecound a 50& enee=gy indepeendencee xaixee. :n k970 kehee g=eeaire=

pa=ix off iche p=oducicion wass ff:ortt ecewaZ mxxdi hydrcesmaXic ekeecin=iexike>r.

Today owing keo inhe incweeese iza ixhe numbeexe off zaucZeeaec poweec sinextions,
'aXmosic ixwmo--eehi=ds off kehee ecounke:yts prodiwaciciewza anecee okokemeizaedi ffecom

eeXeckenciciity off xxucXeea= oncigin.

Mn X988 tche coxusumpirior} ewff p=iTnaecy eneptgy ffosc irkxee ffincsir keimee exceedeed

iche £igurce off 200 rniXXion ic.e.p., i.e. m 30ig izac=easee ove= 2970.
NevextheXess, kehe evoXubioxxs by koncrn off eneeecgw ensce somewheeir dinceecent.

Today, five icirnes ees much eZeeectcmicixy is consumedi ess ixx X970 anct

thncee irirnes as rnuch ens. :n :eeturcm, iche exonsurnpicthoxt off oiZ px4oducirs

haS dxoppeed and the comsumption off coaZ reducedi by haue.

AXkehough sixxce X973, the tcoiral econsurnpinion off xxrmenX wanencgy ha$

inceceased atc a ssXoweeer ecaicee, ithis eevokuicioza is highXw vemgeirakokee

anccoxdixxg ico irhe sectconcs. Whe =eesrkdezzktiaX--lreenckeienncy secixoec is kow ffenec

ixhe Xesscgesir coxusurnesc sseecixox. Forc X5 yea:s Xix$ cozasurnpiciewn hen$

 inc=easedby 25g owing ixo thee deeveXopwaewair off ceenicwitZ heeitirixtg dizzd

sencvrkces. Thee consurnpixion ewff the im:uaxxspoecix sseecixox trzaenss rkwac=eeer$ed

 sceguZa:Xy sizzcee ichee ffincsic oiX sshoexk. Thee inceceessse irm irhee nxxrnkoesc off

pacivaice veimiecXe$ is ozae ewff lrhe rnenixx cenu$ees.
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mefffiexkess ti.n ffeevoec off eeneecgy sesviwagss irm Fxeenncee

Thee ffiecsir excin off tchXge pcoXiecw ewoees' koesck iro X974, keew ixkoee diasyss suoXXowirmg

tche thiX cr=isis. Two Xizaess coff eeaneexgy geoZicw wee=dv tckwerm exdiogekeedi bw time

rvswexxch govescmmeenkeg ddvveXopSng rmwnnteuaue ermescgy oxx ixhme ong haxxdi, $avXxxg

menexgw oxx tinee otchee=. wwhe cconceceeswondthnew maeeans weercee iwnssseikeuineedi: axza enexix

exoveecing eneexgy ssavixtgs, ncegxxZewicioxxss cormcexenixuew ixheencmacaX insuaXeeixioza dvndi

koeeaicirmg stemperesituecees, the exsceeeeiriewxx off kekoee Ageexxewy ffox mewaeencgy $mavixxewss.

Whe seeexoxxdi cacke ewff ixhis poXiexy wees 'insirikewaixwad ixx X98Z wheexx eehee

geenecXiewrneenke uactopkeeect ixkae NenltiormmeZ Etmewgy Xndiewexxdieencee MXexxu.

Whee xesuXixs imesve beeexx exoxusidieencenkoXee. Woday ixhee annrmucaX eexxmesceww sewvixigs

msce enssesssed extc 34 xniZXiorm tc.eeepe

                                 '
                                                         '
The fiisc$t emeffeeextc ofi ichis sanving wmas ixo ncedmuce kehe ewvceecuaZX ffincaZ

enencgw consuvaplrioxx peerc ixthakoikanix ffncom 2.73 tco 2.47 ir.ee.p. beetcweexx

X973 enndi Z986. Thwas ffncom 1973 to i988, ichee rnenccheszaix GNP has ixuecnceessed

by 38g whe=eens Mnal ene:gw coxxsurnpirioza hass ormXy ineesceexseect koy X2g

in lrhe seeme ixixne, irhe gx:eaiceec paxix ome which, 90g, knuas beeexix obicainedi

ich=ough gains izz exteencgy efifficieermcw.

The oiX couzaiceec-shoeck enzad ew sceXcainive enkouzadance off oiX, combixxedi wXich

the irupXernentiaicrkon ofi ma XikoeereeZ poZicy, weencsvuedeed ixhe govercnmenix ixew

nceduee o= evexx suppeceesss as ffncom Z986, tche in$kencurneltts off the eexxe=gy

rnastaxy palicy.

                       '                                                         '
The consequethcee off tcknis :eeducicioxx in ixhee efiffogeirs tco mewskeeerc exteewgy

diid noix lrakee M.ong ico appeaec. -                                 '

:n Z988 the eonsurnpbi.oxx ofi pmirnaxy eexteeecgy eexceedimedi its hiskoncicaxx

weecoxd ofi 1979.

The nceponct thaix X subrnrketiceed iro the Nenixioxx&X Assseernbky themeeeffoncee

set=esses ixhe neeeedi keo insiniicuitee new rneeensueces ffco= eeneercgw sanvizzgs.

XZ. ReefiZecicions own xxwwcXeeeexe exxergw in Fsceewacee

Wrktch 55 unXkes XnssicenXXed, Fecuazacee iss kehee secewndi woecXdi eweezzeesccakeew= off

amuecXeeen= eeXeecic=iciirw blmetce= kehee Wxxitced skeaixees.
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Xn Z988 wnuxexXeeuasc eexeext=iciicy exonc℃eeswozadieedi rk:as eeXrnost: 7Qg crff genceermclrx

eeXeckexeiewiiry geeneencaixion, kehus pkeecixtas Fxewxxcee ime ichee ffueoxtix wewrcXdi ncasnk.

Whdv $ucexesss tsff thee Fncermcrka zakzcrXmeewnc pecogscewma kuass koeeen koewsed oxx 4

exeecisisxee eeXeemezzlrs: lrhee choice ewff es sizagXdv enxxd pxewgrceessiveeXy F=eermch

ssizeedi tceechrmoZogy (wsceesssuaecixxeedi wakeeesc scewaexkeoecs), en vdvscy high XeeveeX off

ssttandieencdiizewtioza, highiw eweermirxuaZizeedi dieecissXoxx sicxucinuswees mexuct es

conceeninncesirXon ome kekeee irmdussixucy ewxx kewo rnesiwa uaeenuffeecimxxwewecsg Frcenrnakeomee

ffO= kehee xxuckeeexec bontXeec, Axxsixhorn ffonc ichew tcwnswkoew-mXixescrmexicox waxxiic.

Mo=eoveeec, inknme rnuajesnc scoXee pXasyedi toy memoxe, kookeim dieessigneexx, xrtasxxuffeecicwaecexe

eezad opeurakeoxe, deeseencves keo koee inighXiewhixeedi. Xn khis =ee$peecix, tchdv

Fxench siiruesixiorm iss disirixxcke meecom imhe oxtee gesceevenrkXskxxew in xvtosix ewixheexe

coun ic nt es.

meut wdv imhink, rmow, tch&ke keine Fncenexh rmwaceXeasc pgeogrcenmme inas koeen

irnpXeerneenteed too ncapidtuy. Tkeis ovenc--equiprneenic Ss ichee eceesulir ost 3

phenomena:

･ greaicesc aveniXcabilikey off xtucZea= poweew stcatciewwas dehemxx was icenkeza ixxko

  accountc when deiceescrnixxixxg ixhe invessixrnemaix p=oew=enrns aix ichee stascke coff

  this decade.

e pscicee eskirnatces ffo= ffewssiX ffueXs gxewaskeer ichenxt kehee cuecnceexxke esiximatces,

  which hens invoZveect covee=-estimatiwag ixhe =eXcabive cornpetitiveness

  off nucZeax: ezaeencgy as corapaeceedi ito cewaX.

･ oveewo-enmbilrious consurnpicioxx ffoncecensics ixt ece:ention to =unc=ezait

  prospects.

Whis "bad pass&ge" pemiod is kooich m chaZXeermgee enndi en chesncee.

A chakXengee beceeuse suexh a Xong pestod off caeixthviey ececeessrkoxx cxeeenkeee

difffficuXiciees a$ ko kehe manuffeecixurceeecs' woeck Xoewct wXenxx.

Thee "bact penssuage" is ewkso enn oppo=eurmity beecenwasw ike Xeanves
sufffficienir timwa ffwec nceefiXec'eson. We rnuske en$k ouxsseeZvees 4 qwaeessixions:"

X. At whatt scente shouZct the =eneweeX off icimee eexisixXxug uzaiics inee

   irnpXemeemired? - xxow shewuZd kehSs xeenewewX koee stincazaceedi?
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2. Wheeir ixyPee off xeemacicoec ffcorc irhee ffuixu=ee?

         '                                          'Ake pgeessenir, thdv mace$ke eceecexxke keypee dvvaiZestoXee iro Wecame&icewgT!ee iss khee Z400

rm N.4. NeeveencicheeXeesss Fxearnenkeornee hmuss, thn ecozztiwarmexixioxx wisc2x EMW,

muXsceeediy undeexicakagxx irco swefiXmecke ewxx kehee ffuxtcware geeecaceecosc.

Whe sirudiiess exxe ormXw exke keheeinc koeeewinmaixxasss. Xic wiXX gexxokoakoXw koee off

$nnzaX2ex size ixhaza kehee xeeeaexkeoxes cuscnceentXy soXd (XOOO wt"), whiexh shevuxXes

rnake itc rnosce suikeabXe ffonc ffewnceigxx rnbleckeeixsse

Xn conrmeeexicioxx wiixh inhiss ffuxirurcde xeeencekeoge we xrxussic koew viasSXeexxix andi

=emaixx akeireenixivee as to whuaic rks koewing diormee uabrcewendi, peeectcicuzXarcXy irhee

dirnensioxx ofi $kencexugixhezaed peessivee samedvtcy.

3. Whair is kehee ffzairwascee ffo= ichee koxeeectew= ncevewexixoec?

Xn F=ance, thee sicudtes ofi Supeexphexxix commeenceed in X97X. Xza 1974, meDF

associenkeed itseXff wikh a nurnber ofi Eumopeeann eZecicntc coxTtpanies ico
construct and nhen operate,. within nhe msRSA Cornpany, a Svxperpkxenix

nucXeesxe powesc stabiom.

Today iche wontd skuabion doees xxoic appeeenv iro koee veecy ffavowabXee ico

khe deveXoprnezain off korceedee=s. Thee exosin off iche KSXowenixic-houxe suppXiedi

by Supexphenix is 3.4 times hXghesc than chec supwXied bw a prcessu=imed

wditeerc xeeactorc. Whe dxop in ichee pntcee ome u=aniurn, diuee iro tche sXowdown

in zaucXeanc p=ogmarns thxoughouke the wontd, has cawaceXled ome off the
maxioec 3'usiciffXcaixioxxs ffosc tikoe expXoxeeiriorm off ttinis sseextoev.

4. ShouXd the preffexexxbiaZ option in ffavonc off nucXeenr be pxre$escved?

We think that g=eatenc diveecsimacabion wouXct alsew eenenbZe ounc courmlrwy

ko deaZ koetiirenc wiixh geeopolitiecaZ onc enccideenkeeeX evenixs which cowaXdi

eefffiect iche enee=gy scenee.

     '
The quesicrkon noixanbXy a=isees off ixhee pXence ixew koe giveeza ico cew-geenee=enicion.

Xn F=mancee ichis hrkgh effficiexucy syskeern, given thexke iix koeich gexxeecuakees

imeatc and eeZeectcntcSixy, hcas noir weke gaineedi much g=ound. '

AXZ inhese queesirions have Xed imhes F℃eenclrx rnernbeecss ofi WewncXiarvaenic ite
stxeesss ixhee neeed off ffiecskeXy rnakizag ca =etcrospeeectivdv enssseessmenic ewff inhee

pnceviou$ echoicees; andi sseconctXy ixew commissrkoxx wncewspeeckeivee sixudiies
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dieessrkgned ico cteeireencvaixxee ass mexaexirXW ens geossskkoXee khee dvxueencgy ssiixwauaixiowa,

espeecsteeXXy iza iree℃rns off ithee pxeicee coff eeneegegy ox XevvdvX ewff exormsurnptcion,

wkoiexh wiXX oceuec whexe kehew dieeexisioxxss eceewwaisceedi bw ixhee nceaneewesk off sthee

eexisiring numeXeeenx pXazairss hesvee ico toee tenkeen.

ffrmszzaxe ickiew ec2osing wfi ixhe ffueeZ cyceXew

rchee cZcosixig off kehe nucXeeew ffuxeX cycZe, wheicineexe geepncoexesssing onc

$ironcing ixhdv ncee$uZicuaza℃ weesskeev, muncoussees aszaxieixieess in pubXic opixxiorm.

Fscance is ixhe undoubixeed woxeZd Xeescteexe ima sceepecoece$ssXxtex wimich ewcexoswdixxew

keo ichee offfirkciaX doctcncizzee, is kehee oxxXy aexceeepke&bXdv sokxxkeion to ixhsw

gexobXern off waanaging fiueeXss iec=endXankeeedi ixx zaucZeansc poweenc sicakeion$.

Twew sercies off justifficeskeSons eencee ceoxrtrnwxxXy pwatc ffoecwenecdi.

- Whe fiscsir iss off eerm econoxttic coscdeec. Norm-ncepscoeweessing wouXdi inveXve

a waskeee off sicecatceegic =aw rmentcerScaXs.

- Whe second )'usirificcaicXoxx is =eXeevantc lro ssaffeety given icheeic repncoces-

sing guarcuanlrees lozag tceencm safiee rnaxxeegermment off iche wenskee, by

separating ixheinc diffffeerrezaix cairegoncies, uaccoecding ir.o kheinc sspecific

chaeceectencisicics.

Aic pncesent oxxiy 4 counixxiess (Fxcaxxcre, G=eealr Bxeiinarkn, Weesix Ge=manf axud

Japan) pessess commeecciaX erepncoceessssixtg pXanics Xzz ancicivikey xtoic irt

construcbion.

The meprocessing opkiorm ts cxibiutzed on nhe ground$ off ecomorny and

fioxe xeensons invoXved with thee use off tche piutonium =eesuZutxxg ffnorn ichee

mepncocessing operabions.

Thee economic cntticism o:denc awe based pa=tZy oxx ex seudy pubZtshed

in Z985 by nhe Agency ibnc NucZea= Energy (diependenk on the OEen).

                                                                '
Thee $econd cntixicism con:encxxs whhee masee made ofi lrhe pXutconiwarn extcexaclred

ffncorn the irc:adieeireect ffueZs. XniitimZXx inhis pXuiconiuva wees keo kodv used

by iche ko=eedescs. Whe heeMting off whhis eceenctonc indis rttasde iic zaewcess&ecy

ico expXoncee new soXukeioxxs ito avorkct sktoncizag Sde ain grreeatc cosee. This' is

why pXuicozaium is uaic preesen℃ sceecwcXeect ixu khee rnennuffencixuxee ome mixedi
uz:caniurn-pZuiconiurrt ffueXs (kzaowxu ews MOX). Wsedi ixx Weesix Geescxneszay, maeeXueiurn,

Swi℃zeueXand ennd Frccaxece, inhee$ee stwneeXs wco"Xd orxZy enppdvcanc sto koee enrnuakeesskxiffir

ssoluicioxx.
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:ee iss exXeeasc tchenic ixhee meeeicme off ichee wkxxixcawaixxm nceesukicixug ffncewm rceewscoecessing

iss es keeY twXeemeenin ixt ithx$ ffile. xzadeeeed, ixhee pXwaixoxtiwam mescorn ffueXs

iscxadiienindvd ien wsceessssuscizeect wastceesc sceeexexixoscss hass ewnXw dv veeecxe Xew xxziXitcesecw

vewlueee NeeveexxicheeXeess ixhe steeewscss XzavoZxreect wikeim ixhee xissk off pueokiffeencendeMewx

xeerriuaXxx pnceessezak iwn ceeectcenirm seectioxx$ coS puhokiec megeizaiewxt.

A kehiecdi seenviees off exnciixicissxtts agaiwnsir eceewscoexeesssixug is bessseedi ewrm tihee ffaexix

icheeir ichee pncokoXeemm off tchee ssicorrage off wca$irdv hews zzensc weeir koeeeexx meinenkNy

soZveed. Xir Xss howeeveeer neeexeesssenscy fto ackxxowXedgee tchenee tchee sdeeecesgee ens Ms

off ixecuadiaimeed ffueeks inen$ noix koeeerm $nvXveedi dvSixineew. ･

        The Fsceextch xeftdrkeweeecbeivee wasstdv raexxxageerneextix poXrkcy

Whe ixechnrkcaX soXuicrkoxts ennce ffourmdeedi owa icwo koeessiec pncinexipXes: ichee

enbsence off any shoecit and Xong itencrn hewscuaffmaX eeffffecirs ffewsc pencsoxxg iza ichee

eexxvieconrnexuix on tche onee heendi, ixhe eexisixeezacme ome waixxiwnurn constncainirs ffonc

ffukeuwe geneencaixions oxx lrhe otckoeerce

X. Shoecke Zived wa$iree (Xess tchaxx 30 yeewecs orc maxozand 30 yeexrs)

.Thts wasice is processedi whieckk, accencding ico tts xuatunce, consists ixx
=ediuxcing its voxumk by incizae=eeitxorm, evapewncenixioza, exhewpping enrmct comapac-

ixiozz. Whee soZid p=oduzcix ichus obicaineed is icheexu peeckageedi i:x a bXock off

coancncetee orc exoaked in koXtmarneen o= poZyrnencs.

                         '
Since Z969, .kehts shorcwh Xiveect wastce has beeeza sitonceed ait ixhe La Mannchee

stcoxenge sitiee cXose ico" irhee ken Hague piewxxic.

Whis srkee wiZk be satu=eced earXy irm iche X990$. A xxew sxee hens been

kouznd: Whe capautiry off ixhSs stte is appxeoximateeZy 30 yeaxs off short

Zived wastee pncewduction Sn Fexanexe.

2. koxxg Xived wexsice 'X'he bcasic pxixxecipXe acco:dirmg ko whXch kong icencrn sixcorcesge skoouXd exxtcenSX

rnirmimum consicxeainics fforc ffu℃uxe geemaewecmkiozas, rnewke$ iir thmgeossXbXe icew

coxxsideenc Xong irencrn sicorcexgee on the skmeffexce which wouZd nceqwniece suncveik-

Xance ove= en pemiod which shouXd eextexxd ovexe seevegeaX ithousewzadi yeen=ss.

Whus irhe iceechwaicaZ ssoXutcion pscopo$ect Ss raza ixx-depkeh stconcagee rkxx swaiV-

anbZe geothogicaX stoecrnairiowws.

                                                          ..
Whe esnnouncemeenic off ixhese stcudiees on inhee 4 prcee-sdeXecixect sSires hen$

ma=ousedi ex ce=scaiwa ernoderkoxx ixi the popuXenicrkorms cormcdveramed eermd kehee goveeecww-
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xneewaix

Whee

hmuss dieeecidied

rneemkoeges off

 irew kosceeak

P es sc Z i eeme rm ix

ewsu£ ixkLee sskemadiiees meosc ewrmee yreuaec.

                              '

 exewnssidexe stic rkrmdSsspeensewbXee ixheeic ixinee Fsceexuch

doexurmenke bee eexpXenixueed in nvIX iirs as ss p dv ex k s sew ens ixo koe swabmiimixdvdi keew

commexxix$ onc ecxikeiecisrn fiscewm

Whis is kehee exhoicee rnesdee

setenti2il,:fiI:.A,fllasgssLsnt!,suymmsectsat2es,xwwJIist:meAemmns2msc c ncXes motabX ff e

by $weedeza w rk ix h ixhme KwaS 3 scepcsctc. Wimeercee Sss xxew

ctomabix ke h ua ke ixhis wouki koee an unenrrk oww cewrmffidenexe XienkoXee keew sceectuexe diowakoixs

orc ffeesscs fincorn nakeioneek ox inicencxtakeicnaX ewPizaiewzae

Mw,¢onotusiown: xza Fncaxxce we hmavee lrew merm$uxee gxeeeekeeec icxearmspaxeermcy eexxdi

en kteixiresc deernocencaixic cewnke=oX off sche rmucXeenec pewM:i.ecy'.

Few ixxtceescXocuicoecss expxeess$ diowakoixss ecs keo kehee rcmespeexissSkoiXiixy "ff imhee

agermtcs cozzcenczaeed k)y wscobXeexnss ome zawacXemnc $esffeeirw ewec ixhe ncekiakoiXiixw ewme

icheeisc woeck. Xic is cXeeaec ichatc iff tcimew xxeeveek off senfidvicy eexi$icixtg irm icimee

xxucXearc inctuskency weeecee irnikeeeted in oCheesc ixudusicncieeX sseeciconcs icimee siixua--

kion iza teecms off irmdwnskeciaZ eci$ks wouZd sorzaeicSrttees koe off ffca= Xe$s

conce=n.

wohee essentiaXs off kehe cscikeicism$ esddncesssseedi ixew icimee Wecencim syskexn ewff

xxuclea: scaffeety ascee expZained bw iicss pnceesexxtc orcgenzaiztstcien. Thee ssirenke$

in the debastce caza be summftxizedi koy eevokSxxg eeimee eexisixeexxcee off een

ttinslriixwatXoxxaZ ecOnseensus'e.

Optnion itends ixo coxxside=, as en uniffieed and closety bourmct uzatt, some-

ixirnes ch=istexted ,ixxUCXeecarc Zobkoytt, ichee xx=ras and inssixiicwnixioxxs concee=ned

'by nuclearc enercgy.

Wimis is xxotc a satis£caciroxey sXicueeirioxx eenct couXd inee･ecdvdoukoinmbXee masc

tche Xeensic dififiScuZixy eermcouxxiceencedi iza ichdv ewpeeexeeicioza ewff ixhee nwackeuasc

ssecko=. Whe peopte mesponsibXee ffo: Fmenclrx zaucXear poXicsr imavew aXways

putc ffoecwancct iche cormsensxxs which wouXci eeppeemrc keo eexisic Mxu pukoXSc

oprknion on khis szxbjecic. Zic is kexeuee irhesic ichis ha$ pXaexect Fncenxxce

in m quite speeciffSc situent±on. Wknis conseermssus rnusit noke koe Xosix
irh=ough resignabion, o= bad ixxffoxrnestioxx, because tt wouXdi zao doukoic

have di. fi fficul icy in suecvZvixxg anothew sc Chermobyk. -
t
h

AZthough the diornesetc enspeck

ssyssixeem wouXdi alse koee en xnewjo=

boncs. Wkneeweass Fncesrmc# howeess

is cecucienZ

 cancgurneezaix

ichentc kehew
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, kthee irnp:overneenee ico ixkoe Fecexxch

ixx mexonke ome ewusw ffewnceeiewxu axeeSewh-

sixxgXee rmassckeeke wiXX ewew beewgeeicheesc



wiicim in¢ececasseedi exposcix$ off

xuuewXeeaw irzdusskescy shouXdi

eeXeCicswiewitY ffOW meymge,

komeecewrnee en pxeiewxeiixw

ixinee imagee ewfi inhe Wscvezaetix

coneceecxx meewrc couxsw cowazaix=y.

ewhee prrokeeessins obseewveedi beeyoxudi ounc･ ffxeormirieexess ixx conrmeexicioxx wiicim Swapeesc-

gehermix oec axtokeheerc pXanic$ aswee aXme weewnixtgg.

We pncoposee tco pXay tine ueeescd off inxeesn$pewsceezacy: iwwixewnenlrionesX supesc-

v rk ss i co wa; Sncteepeendeezatc eexpencici$me ca ic ichee eceorueesix o ff iche Xocanx

exutchoncikeiees7 auicoxxomy ffour irmssixiicuime osu waucXeeesxe eceseeuaxeckL (XWSN) eimex...

As nccapponciceeunc off ixhee xusksssioza oxt ermmescgy ixx ichee NuaiciozauaX AsssernbXy, X

have aXso pxoposed ixxstcituaiciwag es Higha Auxkehoecake:sr efi Nuuekeeutnc Seecuwit:r.

Whee okosiective is keo $eetc up aza enukehoxiky, izzdepexidermke off fthee

emukehoecities ome ichee couxxtcecy, pncovidimed wiicko een dvxpeeecicise exapabiXrkicy

mnd whrkch wouXdi hmavdv sigrmX£icenxxt powrescs iza cozaneectcioxx wtth secunciicy,

ccovee℃ixxg pweveezzixiorm, iche xueasunce$ ico koee esdiopixed in crasee o£ aexcident o℃

incidenix and infforcrnewtion iro the pukoXic.

                              ***

xxeeecee, Xadieess aamct geenixXernen, e=e sorne off irhee corciezatatciorms ichmic : inmve

hend iche oppoxkuniky off ssubrnttting ito thew Fmeamch Natioxtal AssembXy,

X think thewt they wiXX izadicate keew yowa ichee pwobXems to which puhlic

opinion is seexxsiirive in Fecenncee icodaw.

X scexnatn caic youme disposaM kew drkscuss mXX kheese questions wikh you.
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原子力をやめた場合の経済、社会的瀞ストを考える

名古屋経済大学経済学部

　教授　武井満　男

　このセッシ欝ンで、私に与えられたテーマは、「もしある時期に、原子力発電というエ

ネルギ～供給手段が失われたとすると、われわれの社会は、そのためにはどれだけのコス

トを支払うことになるのか」という問題である。支払うべきコストを算出するという方法

で、この間題の答を出すのは、そう簡単ではない。また、仮りに大がかりなモデル計算を

行ったとしても、その結果を説明することが、このセッシ灘ンの討論にどれほど役紅立つ

かわからない。私としては、むしろいくつかの断面を描くことで、会場のみなさんとの討

論の材料を準備したいと考えた。

エネルギ…供給と原子ガ

　順子力発電が停止された時、そこではどんな社会的、経済的インパクトが起こるか」

を考えるのに先立って、原子力発電はこれまで「エネルギー需給の上でどんな役割を果た

してきたのか」という断面をまずとりあげてみたい。

　第1図では、わが国における1973難から86難に至る間の、国内総生産（GDP）

と最終エネルギー需要の対前年伸び率を示した。1973蕉の石油危機のインパクトから

博74～75郊では、エネルギー一肖費を大幅に切下げ、インフレと不況に見舞われた。

その後、197馨～79年の第驚次危機に遇わなければならなかったが、この間の経緯を

われわれはまだ生身しく思い出すことができるはずである。日本の場合、それでも前半の

且973～7轡年では平均乳　艦％、後半の且騨79～霧6年では4．⑪％のGDP平均

体び率；を確保することができた（OECDでは、窺。6％と露。2％であった）⑪エネル

ギ～供給に制約が多いなかで、経済成長率を維持するためには、とくに街諜ネルギーと石

油代替の実現が不可欠な条件であった。

　第瀦図は、それを示している。1973～86年でドー次エネルギー一需要の増加は石油

換算で約5鷺万kゑにすぎなかったが、一一方で石油消費が＄，O15万k諺減少したの

で、国内の天然ガスの滅産分を加えて、…次供給は諺，586万k4の増加が必要であっ

た。増加分一実際には石油代替…の41％をまかなったのが、原子力であった。原子力発
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電容認は、こ繊）間、董麗万kWから2，678万kWに拡大して、発電暴の28％を占

めた。

　エネルギー代替と併せて、原子力はもう一つの大きな寄与を果たしている。わが国の場

合、高度成長の後半期にあたる1965年から70年の5力年間で、炭酸ガスの年間排出

量は411×1⑪6トン（CO2）が807×1〔〕6トンまで、約2倍へ増大したと推計され

ている⑪それが＄5年には954×106トンまで増加したと推計されるが、蓋970～

呂5年の増加率は1．18倍、1975～85奪では1．03倍と、著しく改善された。

炭酸ガスの排出抑制は原子力発電だけが果たしうる直接的な効果である。

　この事実は0鴬CDについても明らかである。そこでは炭酸ガスの年排出量は1965

年を100として7⑪無では133であったが、197⑪～容5年では11露、1975

～霧5難では1⑪5に抑制由れプ嘱この間の世界の原子力発電規模は、IA鷺Aによると、

第3図のとおりで、原子力発電のシェアの伸びが上記の抑制を可能とした。

原子力規模（1綿価年）淵1玲⑪万8／D

　岡じくIA鱈Aによると、ここ数駕の原子力発電の灘転規模は第4図に示すとおりであ

る⑫柵綿郊S月末の開発国は二二国で、運転規模は3億3，露鍛万kW、423

慕に濾したゆほかに蓼，魅7万k刃》、111墓が建設中である。運転中の霧5％（PW

R紹％、8WR雛％）が軽水炉によって占められている。他方、建設中には、中国を

含めて5乱国が新たに加わり、露，鎚〔1万kWを数え凱

　露軽⑪⑪館あるいは鷺⑪豊⑪矩まで、上記の建設鍛が潔こまで拡大されるかという予測

は、いくつかの機関による見瀧しから得られている。しかし、ここではそれらの当否を考

えるのではなく、ごく大欄みに、いまあげた建設中の容量が辮⑪⑪鞠鱒10年の時期

に灘転規模に加わるとする藁

　置⑭霧霧年§月末の二藍で、世界で動いている原子力発電所を、石油火力で置き換える

と仮定すると、第5図のように約蓼00万8／Dの石油が必要であるゆまた、それに建設

中の容暴を加えると、約1，露O⑪万8／Dに相当する（注、上記の計算は次のとおりで

ある。1⑪1〕万kWの石油火力を稼働させるには、負荷率7⑪％、発電効率銘～40％

で、概算で駕間丑爆⑪万k¢の重油（9，＄⑪⑪kc捻ゑ／4）を必要とする。1爆0万

kゑを原油とすると．それは露．7万8／Dに稲当する。例えば、第5図で、J縞欝総織

璽35万鷺／Dはδ，出鉱品数Wの発電龍力を示すのここでは、璽油取得のための精製
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得率を考慮していない）。

　いま、この石油相当鍛を198霧年の世界の石油生産量と置き換えてみると、その大き

さをより現実的に理解することができる。

　まず．現荘稼働中の原子力発電規模を置き換えるために必要な約900万8／Dは、サ

ウジアラビア5｛｝0万8／D、クウ瓢…ト1岨⑪万猛／D、UAEその他260万B／D

の、イラン、イラクを除く中東のアラビア湾岸諸国の生産鍛に等し．い。議た、この蟻は0

鷺Cl）諸国と．わが国に近い韓国、台湾を加えた原子力規模と建設中の容量を併せた能力

に対応する。

　淑1桝1～鴛五〇年の間に、現在の運転規模に建設中の約1億kWを加えた約1，2

鵜万難／Dには、非0粋鷺Cの場合をとって、アメリカ田⑪万猛／D、北海3鮪万

黙／1）、メキシ鷲窯0⑪万鷺／Dの合計1，鱒O万B／Dが対比される⑪また、この生

薩暴は、．L記の湾岸諸国にイラン、イラクの産出量を加えたものに等しい。

石油経済と原子：カ

　こうした石油の追加需要が「世界のエネルギー供給のバランスにどのようなインパクト

を及ぼすか』を検討するためには、石油経済の現実を見直してみるのが早道である。

　第齢園に、藍霧7⑰駕から霧携年に至る世界の石油生産の推移を幅いくつかの時点で示

乳．た．そこで1講iザ、盈騨7＄難以降、石油生灘に占める石油輸出国機構（OP鷺C）の

シ濫アが、73年郭銭％から聾5年3⑪％まで一一脇霧年には＄4％に高められたが一一

大幅に低下していることに気付くはずである。それは、蔀⑪奪代に入って、新たに北海、

アラスカ、メキシコなどの薪しい油田が加わって、非OP鴬C地域の生産が伸長したから

である壺非0欝鷺C地域の生麓鍛は、78年の1，500万賎／Dが菖0年には亙，書O

ll万黙／Dへ、騒5難には鷺，藩⑪ゆ万13／Dに達し、　OPECの産油：量夏，6⑪⑪万鷺

／Dを大きく超え鵡、この生瞳暴は旦磐慧癬年にも維持されている。しかし、19容6年

から世界の石油需要が上向きに転じ．増加分はOPECの生産増加によってまかなわれた。

他方、ソ連．頭欧．中国の灘油騒は．器騒年代に入って1，喚50万8／Dから1，55

⑪万鷺／Dまで．皇0〔1万8／D増加している。

（鼠）第難図では、何よりも轡7〔1年から73隼へのわずか3葎闇に世界の石油生産が

旦，亙⑪⑪万融／D増加していることに着目1。たい⑪この増加分はすべてOP鷺Cの増産

によって吸収されたが．それが第且次石油危機をひき起こす酸接の要因であった。
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　原子力発電を停止することによってひき起こされる9，GO⑪万ないし1億2，000

万8／Dの追加需要を今度はどこに求めることができるだろうか？

　石油資源の分布や、石油生産の歴史からみて、この大きな追加供給は、中東のアラビア

湾岸諸国に求めるほかはないのは明らかである。それはどうすれば可能となるのか。

　第7図では、OPEC雄産における湾岸諸国のウエイトを示した。OP鴬Cの生産協定

による国別枠では、現行1，95⑪万8／Dの66％が、また199⑪年⊥期2，208

万B／Dでは難7％が割当てられている。他方、1990年第1四半期のOPEC生産は

諸，鷺駐＄万長3／Dと推定され、うち藷，⑪7⑪万8／D、71％が湾岸諸国から産出さ

れたの

　このような石油生藍の実繍は、現実にはその国、あるいは地域の石油生産能力を基礎と

して維持される。ここで、石油生産能力とは、一般に「石油貯留層へのダメージなしにi

駕閥（あるいは数カ月）持続し得る最大生産レ…ト」を指す。199⑪年の生産実績とな

っている一上記の生薩能力1認，9露⑪万鷺／Dで、うち窯，⑪⑪0万8／D、71％が同

じく湾彫諸国によって占められている⑪生産能力に対する生産実績の比は、OPECが7

7％、湾岸諸麟が7霧％である⑪

（紛慧O融⑪年に翌る石油需給の見遡しについて、ここではOP慰C事務局の予測を用

い鵡第7図のOP鷺C生薦見通し3，⑪慧0万聾／Dは、その時の世界生産（ソ連、東

欧、中国を除く）5，欝魂⑪万8／Dの5娘％を占める（湾岸諸国の比率は明らかでな

い）。それを黎⑪⑪⑪年の生麓能力3，壌慧⑪万8／D（各隼の数値は何れもM獄鷺Sに

よる）と対比すると霧お％に当たるゆ

　両春の比を稼働率とすると、劉1⑪⑪年の予想される生麓能力の余剰は、19襲⑪奪に

比べて滅少する。oP鷺Cは「妥当で漸進的な能力の利用」を目指しているが、2⑪0⑪

奪に向かう飼れかの時期に能力の増強に迫られるとみられるが、それが可能なのは中東諸

国、なかでもサウジアラビアやクウ瓢一一トなどに限られるだろう。

　また、OP劉Cは上記の見遡しで藷⑪00年：に至る石油価格を実質田ドルで一一定（名

目価格1畑5年勲3。填ドル、露⑪⑪⑪奪慧襲．墨ドル）とみており、世界のGDPの年

平均神び率1澱5年まで3．魂％、鷲⑪⑪⑪年まで鴛、呂％、また石油需要は年間で7⑪

万黙／Dあるいは3⑪⑪万8／Dの増加を見込んでいる。

　rおだやかな成長を安定して持続したい」という前提条件は、互EAその他機閣の見通

しにも共通しており、実質でみた大幡な価格上昇を予想していない。
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（3）漂子力発電の二二による大山の追加需要の生起は、それが濫りに漸進的に進むとし

ても、こう毛、たデリケーートな枠紺みに立つ為油経済に対して甚大な、ほとんど吸収不可能

な擬乱を与えることになる⑪五973年の経験と比べて、鷺⑪〔10－2⑪翌O年ごろの経

済、エネルギ…膿境は次のような点で、大きく異なっていると考えられる。

…1鷺Aの予測によると、発展途上国のエネルギ…需要は19菖薯一2005年で年率4

％（0鱈CIDでは同1．｛1～1．5％、世界平均は丑．3％）で増大するとみて、黛⑪0

5年における世界の…次エネルギー需要の鷺4％を占める。途．上国で地域内の石油旧記が

拡大されると予想されるが、経済成長への誘因、非商業エネルギ…の急速な滅少などの要

凶が、そめ効果を吸収してしまうのは明らかであろう。

一ソ連、康欧．中国などのCP鷺諸国はこれまで、エネルギー需給バランスの予測では、

その他の地域に対して中立化されてき1た。ソ連、策欧の新しい変：藁は、長期的には世界の

エネルギー需要を増：大させる膏力な誘困となり、また、需給バランス上の中立化も勿論困

難となり、かえって援助、協力を通ずる多大な投入を避けられない。

…0戴CDなどの工業国は、途上国やCP麓諸富へ．次第にそのウエイトを移し、上記の

葺鷺A予測では、現在の5且％が魂1％まで減少する。し．かし、鱒年代を通じて実現さ

れてきた二二エネルギ…、あるいは雌薬構造の変化などの需要抑制の効果は、今日ほとんど

失われておの、石油供給の糊約に対抗する経済手段に乏しい⑪

…炭酸ガスの排出榔糊という全世界的な課顯⑪

…これだけの供給力の欠落を補うことがで熱る新エネルギーの欠険，

　鳳うした背景や要因を織り込んで、社会的、経済的瀞ストを算出することは、困難とい

うよりは、余り意瞭がないというべ藤かも知れない。なぜなら原子力発電の将来を含めて、

1鱒ゆ三代以降の訊ネルギ…には少なからぬ不二定さが残されているからである。ある

いは、それを繍つれわれが移行期の入［コに立っていることは確かだが、それが向かおうと

している長期の．新しい型のエネルギー・システムの可能牲は定かではない」　（モスクワ

・エネルギー・クラブ）といいかえることがで議るだろう。

　上記で引用したOP鷺Cの見通しや互鷺Aの予測は、何れも「おだやかで。ゆるやかな

成侵』を前提としていたが、⊥翻のような変化要鵬がどのような動きをみせるかによって、

この前提は大踊く崩れることになる。

　何れにせよ、原子力発電は黛⑪鐸代の移行期を含めて、長期の濫ネルギ～・バランスに

包摂されており、それを維持する上の不可欠の、有力な構成要素である。むしろ、そこで
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は原子力発電の将来にかげりがでて、不確定さの幅が大きくなることが問題である。

原子力発電の開発規模

　ここで、その国、あるいは地域にとって望ましい原子力発電規模、あるいは、その諜ネ

ルギー・バランスにとって適正な規模を、次のように考えることができるだろう。

原子力発電規模（kW）罵（人ロ×1人あたり最終エネルギ…需要）×電力化率×原子力

比率×8，76〔｝時間×利用奪／1

　上記の算出式の3っのパラメータの推移を、1980年代について、第8図に示した。

　わが国の場合、1人あたりエネルギー一消費の水準は安定して推移してきたが、1988

庫に前年の露．24寛oeから2．3硯oeへ著増した。この水準は99年にも璽新さ

れるとみられる燈

　また最終エネルギー消費における電化率は．エネルギー消費の水準が高い時には相当的

に低くく、逆の場合は高くなるが、傾向的には3年間に1％程度高められ、88年では1

翻一錨％とみられる。この水準は、OECDの平均的な水準より高い。逆に、原子力比

率の30％は、フランスの70％、ベルギー66％、スウェーデン47％、スイス37％、

スペイン3S％、西ドイツ34％（霧9年12月且0日付、Tぬe　Ti㎜のs紙より）

に比べて相対的に低い◎

　電力化率はエネルギー間競合や、あるいは社会、生活の礫境によって決まるが、一般的

にみて、その上限を尋⑪％程度とみてよいだろう。原子力比率は、系統の負荷パターンと、

その経済配分によって決議り、国や地域で差がある。わが国では50％程度とみてよい。

原子力比率はむしろ政策によって決まる。いま目標とする開発規模がエネルギー・バラン

スにとって、どんな意味をもつかを示すことは、主要な留意点だと考える。
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原子力關発への撰：言

　　　　　　　　　　　　　璽購鐸欝

　　　　　　　　　　　　　　　くパネル討論〉
　　　　　衆議院議員、自曲民主党前政務調査会長
　　　　　　　　　　　　　　　三　塚　　　博

　　　　　　衆議院議員、田本社会覚政策審議会擾
　　　　　　　　　　　　　　　伊　藤　　　茂

年次大会準備委貴長、マツキンゼー・ジャパン会畏
　　　　　　　　　　　　　　　大　前　研　一

　　　　　　　　　大会まとめ…何かわかったか
年次大会準備委員長、マッキンゼ…・ジャパン会長
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　　　〈特別講演〉
田本画の美とは何か
　　　　　臼本爾家
　　加　山　又　造

ビ認ッフ誠ランチ

通商産業大甑所感
　　通商産業大臣
　武　藤　嘉　文



午餐会加山又造氏講演

「はじめに」

　本能は、私が尊敬いたしており議す、圓城寺　次郎、日本原子力麓業会議会長の懇切な

お招きにより、この原産葬次大会午餐会にお話することになってしまいました。

　今大会では、1990奪代における世界の鵬ネルギ…需給問題、又、温蜜効果など地球

規模の環境問題の世界的論議の申、現在および未来のエネルギー、そしてその中の原子力

の位置付け等々について、国内外の権威者、専門家による討論が行われているとの事

です。

　このように極めて大切な晴間の中、私のように、何も知らなく絵癒造り描くことのみに

60無を過ごして憲た、臼本の…絵描蓉の一人書のような話を、見、聞藝していただくの

は、…寸、串し訳のないような気がいたします。しかし、今、皆様が、フル稼動なさって

いられる非常に貴璽な脳細胞に多少の休養を與えられ寂すように願いながら、もう一つの

片側のいってみれば情緒的なやさしさの部分について、田本の襲とか、文化について、

美とは何か、そして日本の美とは何か、繍本の文化とは何か、絵を描藩ながら、画鍵の中

で、一一人日頭考えていることを申し上げたいと思います。

　その手だてとして、先ず私の絵画製作現場の記録を見て頂藻寵す。

ヂ天井画」

　今、御覧いただいたものは、1981犀製作した、寺院本堂の天井画であります。

　ごの絵は、一枚の絵としては、私の描漆造ったものの中、最大の絵であり談ず。

　素材のデータを簡単に申し上げますと、杉材を骨組みとした、約1平方メートル強の

パネルに、田本子分和紙を張り込み、その上に厚手の純金箔を二璽に張り込んだものを、

！2／枚並べ一つの画面にしたものです。

　その上に、ご覧いただいたように、墨だけで描蓉上げ円した。使用した墨は、中国の古

墨で、松煙暴、油煙墨等を使用いたし謹した。

　技法は、日本画の中の水暴爾と云う蘂になります。

　聡こに使用した日本の伝統的な、和紙について少々零し上げたいと思います。紙は、中

国に於いて、B．C。亙世紀順造られ、田本には、6世紀には渡来していたようであり謹す。

　　　　　　　　　　　　　　　　　L一ユ，一一・1



そして、9世紀頃日本独自の流し漉きの技法を開発しました。

　渡来した紙、そして又後年1鶏世紀頃から西洋で行われた製紙法は、溜め漉毒の技法で

あります。この襲弊の流し漉蓉の製紙法は、より強く美しい紙として、世界で巖も美しく

又、最も長い年月の保存にたえ得る優れたものであります。13世紀頃には、中国に輸出

したようで、中国宋の朝廷の重要文書には、日本製の麻紙が使用されたようです。

　そして、ここに使用した和紙は、この技法で現在造られているものであります。

　次に墨ですが、礁れも、古代中国で造られたものであります。このたび使用したもの

は、中国製の古墨で、17世紀中国明代に造られたもの、1＄世紀轟轟に造られたもので

あり藪す。

　なお、墨には、油煙墨、松煙墨があり、油煙墨は桐の木の油を燃やし得た煤を膠で固め

たものであり、又、松煙墨は、松の油を燃やし造ったものです。墨色は油煙墨の方は、淡

墨にしますと、やや赤味を帯び、松煙墨は、少し膏味を感じさせ、更に古参には、微妙な

色含があり藪す。

　次に、これに使用した金箔について少し串し上げ讃す。佛教毒院の荘厳に金を使われる

伝統があります。

　それと別にして、闘本に於ける、文化、美術に対する貴金属、特に金について考えてみ

たいと思い寂す。御覧くだ撮った天井爾に使用した金箔は、純金製で約1窯センチ四方の

やや厚手のもの鶏万3千余枚を使用し蜜した、厚手とはいいながら、田本の伝統技により

1ミクロン近くに海藻伸ばしたもので、金箔は陽に透かしでみると欝紫のセ篇ファンのよ

うな色をして向う側がはっ飾り透過して購え貸す。

　金は、貴金属としての希少価値がありますが、その質は柔らかく、装飾以外の実用性は

ほとんどありません。

　ところで、古代エジプト、ギリシャ、古代ローマに生れた、金に対する想いから生じた

錬金術があり謹す。鉛を金に変化曝せ造りかえるという思想で、不老不死の霊薬造り等の

事です。そ礁から化学が起こり、一一つの文化文明が造られ焦したが、それは、金塊に対す

る思想でもあります。

　そして日本の文化の申には、その錬金術的発想は全くなく、ただ、金色の美しさ、未来

永遠の思いで造る黄金空間の想いはあり議した、従って、闘本算術、工芸は、金を塊とし

て使用するという考え方は皆無で、金は、薄い難くとして、金箔にし、又鍍金され、金泥

（金粉）として美の為の平面にかぶ契れるためのみに使われ、使用圏的の価値は、鉛、鉄

　　　　　　　　　　　　　　　　　　L…！…2



、銅、と同等に近かったように思われ議す。

　圏をあげ人生をぶちこんで錬金術に没頭した金に対する質的な欲望感覚は、本来聞本に

はなかったようです。唯だ美としてわずかな風に吹蓉飛ぶ箔にし、　微小な粉にし美術の

空間をかざったのです。錬金術思考の欠除して養た、不思議に美しい美術、それが田本の

美術であり、又文化ではないかと思います。

　それが！5世紀頃のマルコ・ボーロあこがれの黄金の国ジパングの実態であったと思い

ます。

「　龍　」

　次に、こごに描いたr龍」ですが、　晴翻は、これも古代中国で生れた想像上の窮死

で、霊獣とされて居り、中国では、他に麟麟、鳳鳳、亀、と四つの盤獣が居ります。

　r龍」は、三又は、湖沼に住み、神秘的な力を持ち、天空を自由に飛行し譲す。又

正しい政治を行う天子を守護するもので、不正なものな攻め亡ぼす力を持つお餐れ、

古来より、佛教尋院の天井には、他の、ものとよく描かれて騰り議す。

　龍は亜細亜では、風雨、漁業を司るものと架れ、儒仰漆れて蓉ました。田本に渡来して

からは、瑞禅の象徴とされ、海神・水神として、航海や漁労、そして農耕に結び付いてい

ます。

　おもしろい事に、中東あたりを境にして西欧ではドラゴンとして、翼を持ち、悪の象徴

のようで、恐怖の対象になり、軍旗や楯の飾りに用いられたようです。

　その龍を、このたび天井画にしたのは、轡院の飾りとしての伝統的な事もあり蜜すが、

この前の本堂が、約落奪程前原因不明の出火で消失したものですから、その意味でも、水

の神に祈りを込めたものです。

なお、金箔地に水墨で描く回方は、過去の作例では、非常に少ない技法であります。

「自分のこと」

　私は19鶉7年、捻の京都に生謙れ、16才迄票都で育ち寂した。私の父方の家系は絵

描蒸の家系でした。祖父は、藻琴画家であり譲したが、40代で亡くなり、私は祖父の記

憶はありません。父も、田本画家を志しており寂したが、事情があって田本の伝統的な和

　　　　　　　　　　　　　　　　　　1、一ユー3



装、着物や帯の染織の図案家を家業として居りました。父も40代の半ばで亡くなり議し

たが、京都で日本の伝統的な、美しい友禅染めや㌧西陣織りの素購らしい工芸晶のもとに

なる図案、デザインをして居り、今田でいえば、優れたデザイナーであったと思われ、か

なり高い収入を得て居りました。私が子供の頃は、当時としてかなり裕福な生活をしてい

ました。私は幼少のときから、体が港わめて弱く、先天的に近い小児病を数種持っていた

ようです。又、私は、極端な左利器でした。そのような事で、両親に蓉わめで心配をかけ

て育ちました。したがって、幼蒔は、医家の向い側に住居があり、毎田墨型させられ、何

かの治療を受け、定期的に宗教的な占術を受けた程でした。

　父は、そのように宿命的に思える虚弱で短命の蒙系に生れた生後闇もない弱い赤ん坊の

私を自分の体温で暖めながら、絵を描いていたそうです。ですから、私がようやく圏が見

え始めたころ、父の描く落らびやかな、染色図案の絵を見ながら育った雛とになったよう

です。

　ですから、私は父の描く田本の装飾的な形、色彩の父の手もとを晃ながら育った難とに

なり、闘然天然の物象を見る以前にまず絵がで帰る形から、ものを見るという奇妙な発欝

をしたようです。ですから、馬騎ぱ、桜の花はその桜の花の本物を見る以前に絵としての

桜の花を見、知っていたことになり謹す。そして、それが桜の花と呼ばれることを知った

のは、それよりはるか後になり、桜の花は、一つのパタ…ンとしてすべて正面を向隣なが

ら白い画面すなわち、プランクスペースに突然のように出現する形としての認識で始まっ

たことになるのでしょうか。

　ですから、私の内側の型としての物象と、外で見る私の外側の騒然と、妙な平行性を持

って認識蕊せられ、その幼児体験は現在にも私の内側にあるようです。思えば父は、私に

どえらい、幼児教育をしてくれたと思います。そしてその時父の描いていたデザインは、

純田本的に様式化暴れあらゆる物象であり、鷺・月・山・川・樹木・草・花・鳥、外に龍

鬼録獣を禽み、そして霞・嚢・波涛、それに様式化偽れた人物と多岐を誕わめてい窯した

。そして父は、それらを収集した多くの海外からの図録、蒐集をみながら造り上げて行っ

たようでした。鷺のよう獄小児体験をしながら両親の努力と深い愛情によって私はどうや

ら生蝋抜蓉、今Eヨに至って居り讃す。このような薯から、小学生の噴謹で私は常に家に閉

じこもり、父の収集し惣多くの画学を見ながらそれを算したりして絵ばかり描いてい譲し

た。このように内に閉じ込もる性質は、い謹も大して変わらず、海外に出たのは四十八才

の蒔、中團へ渡ったのが初めてです。以来中国には、教わる麟が多く十数度、台湾、中国
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に出かけています。

　しかし・鶯…ロッパをはじめ、他の闘には濠だ一度も出かけた事がありません・　（もっ

とも、余談ながら今年は、滋～ロッパに出かける蟻になりそうですが。）しかし、先に申

し⊥げた通り、ようやく園が見えはじめた頃より見た父の描く絵は、臼本古来からの美術

は当然ですがかなりの部分海外から渡来したものが多く、海外の騰物に対しての関心には

、特別なものがありました。それは現在も続いて理ります。とにかく、古代中国をはじめ

として、古代ギリシャ、エジプト、古代徽一マ、中近東、東南アジアから、近代欧米のも

のが、田本の様式化済れた文様と璽なって結局、優美で洗練された型としての闘本美術が

成り立った様子を藤わめて自然に、もの心がっく以前に、私に、認識させられてて来たよ

うな気がし呈す。このように、絵を描捲造る事に対する気持ちと方法を、轡慣にして畠然

のかたちで育ち讃した。

　爾来、60難、激勤の蒔代の申、幸いなる纂に、大事なく絵を描蓉つづけて来られ塞

した。

　もっと：も、それにしてはあ攣りよいものも出来ないでおり謹すが。

　とにかく、この田本で、圃家の蒙系に生口れ、両親、兄第の深い愛構につつ譲れ、非常

なめぐり飼いのよ藤の中で、億平な師に含い友に恵まれ今闘に翌って来ました。

　菓西から爾北に伸びる田本列騰は、いわば地球文化圏の極東に位鷹しその外側に宇憲的

七夕である太平洋が在り、臼本では当然のように、他罠族と異なった不思議な文化形態を

持つように：なり讃した。

　これは私個人の考えですが、購本人の祖先は、数万年来、何らかの宿命的な経緯を経て

臼本に渡来して来ました。それは、大陸を追われた王族、嵐で漂流した旅人、又、古代の

探険家等々、数種のパター：ンによって、西方から又、南方から、北方から田野にたどり着

服、田本を形成して蓉たと想像いたします。その祖先違は、この極菓洋上の購本列鵬に留

まるはかなかった多種多様な渡来警であった：と思い得す。それらが次第に造りあげて湿た

不思議な結合の運命共同体として。田本御町に棲みつ蓉噺本を造り上げていったのでしょ

う。

　そこで彼らは創造背おって器た文物、轡慣、個性蕊らにはその宗教までよせあい、結び

合わせて共写し生薫続けて来たのでしょう、かれらの故郷に比し、温暖で四挙の変化にと

んだ田本列島は、彼等の心にどのような影響を培えたのでしょう。

　その結果、海外からの多様な渡来書、文物に驚くべ蓄受容能力と選択醇化する適確な価
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値評価力を育てあげて来表した。

　日本には、祖先等と共に来た八酉万（やおよろず）の神馬がすみ、それぞれに二陣が行

われて来ました。ですから現代の日本人の平均的な宗教感は祖先からの神々に均等につ器

合い、祈り事、其他をその神々に構わせて等分に参拝します。農業、海水慶、病気輝けが

の治癒、それも、頭、圏、口、　等々それぞれに司る神があり、更に経済、学問と：参拝す

る神々は、多く大変たのもしく、日本に鎮座されて居ります。ですから、で蓮るだけ数多

くの神佛に参拝する慕が、御利益も多いわけですし、僑仰深い事になり議す。又信仰深い

人は熱心に参拝し旧す。

　田本の伝統的な家庭では、早朝から神棚に燈明を上げ、佛壌に在る祖先の霊に雷をた蓉

、更に四方拝、東西南北世界の神々に向かって参糊し、一闘をはじめ讃す。そして、その

神佛に対しては、御覧になられた通りそれぞれに立派な社殿、専院があり、時期毎に伝統

的な、あるいはユユ…クとも耀える固膚のお祭りが行われます。聞本人の神・佛㍑対する

形としては、それぞれの圃有な教義には、多分ほとんぼ関心を示し康せん。それより、そ

の下図のよって来る系譜に強い関心を持って居り、その神々に捧げる祈りもそれだけに単

純で純粋と云えるでしょう。

　もっとも、個々の内側にはr漆わらぬ神に禦りなし」と云った都含のよい選択をしてい

るようです。

　文化の一つの基となる宗教感をこのような全く窃由な形で持って居る日本の文化資質

は、いついかなる時にも又、あらゆる地方から日本に渡来する多様な事物に対し敏感に反

応し許容し譲す、

　そして、渡来する興趣族の文化の持っているその源となる精神、体質、血液、要するに

そういう本質の臭気を帯びた強烈な個性、　（それはそれとしてそっと棚上げにして）爽体

の中のその形式だけを取りだし、形骸だけにしてしまう、そして、極論すれば、闘本の文

化・臼本の美とは、これら形骸であり、更に形式化する事であり、それが更に様式葵とな

り、日本の装飾美に昇里馴れて来ました。ですから、臼本の美は、彼岸のように高度で淡

く情緒的であり、美しく嚢飾的であり談ず。そのような、土壌の上に、最盛期の中国文化

が伝来し、先程申し上げた非常に優れた、潜在的な阻囎能力資質で非常に高度な、形武的

な文化を造り譲した。

　それは、日本語1こ対する文勢も同様で、佛教と共に伝来した早早、一粒一字に、中国本

来の韻はそのまま場長し、それに田本語の読みと和・漢二種の音をつけ巧妙に使いわけ
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て来ました。このように余裕にのある文化の二二構造は、注意してみると日本文化にごく

自然に多く存在しています。その文字も田本語の音標のみを表示する断節文寧を，漢寧の

書体、楷書・行書・黒帯と荏る中からその最も高嵐に略化瀞れた草体のかたちから平仮名

という音節文字、講体を下り今日に灘っています。そして、盈1世紀頃には、講本独自の

美しい仮名文掌によ即下瀧美術が完成して居る。

　中国で造られた鯨帯は、中国の本来的な形で臼本に存在し、同時に和訳の読みが附加さ；

れ璽にそれの美しい形の音標砂留が平仮名、片仮名と二種潰られ騰本文化の微妙な蓑現に

適応して居る。しかし、闘本に伝来した時の韻と現在の御零の韻には大器なずれが生じ、

現代中国諮語の韻として還購はしなくなった。田本の文化資質により風選は田平として臼

本語になり、今、ぼの落鮒に毒）、1魂00難前の塁壁を和訳する漢和辞典があり謹して、

騰常に実熱してい隣す。もち論その外に、国語辞典も葎在しているのです。

　当然の嚢ながら漢和辞典は凝集中園譜には、全くと鷺ってよいほど機能し寂せん。

　話がいろいろになり秘したが、佛教伝来に伴って磁本に渡来した、中国階・唐の葵術文

化は繋晴らしく、黒本に現揮している、＄世紀以後の佛教彫刻、佛画、轡院堂塔建造物の

黄しさは、紫晴らしく，世界の佛教美術の中でも傑出した檸在になってい談ず。

　それらは、非常に優れた、’艦齢に帰化した麟外の芸術家の蝶蝶も少なくないと思います

が、それを愛けっ霧助けた当直の臼添の潜在能力の素晴らし溢を思い窪す。

　闘病の闘う美術が佛教芸術、莫術文化として、底本ではじ譲ったのは、当然のなりゆ蓉

ながら葬常に毒還だったと鴛え讃す。印慶からシルク購一ドを趨り、中國の大文明文化に

より璽に発展しながら、そのシルクロードの鞍懸地堺本に来て、災に毒しく昇蕪し、伝承

象れ、鍛界の中で銭轡な聞本の美を造り上げ寂した。

　曇の素晴らしく美しく完成躍れた佛教絵画ではじま：り、今闘燃続いて来た欄本画を20

世紀の現代の私がやって騰り賦す。おそらく、使用している絵絹、用紙、毛簗、絵の異も

部数百黛前のものと大差はないものと考えられ謹す。

　しかし、残念なのは、門中蕎鐸前の祖先の大鷹家、大芸術蒙の優れた遡晶に比して現在

の私財のものがあまりよくない禦です。

　時代が下って来ているという想いが私壌磁本圃をやっている想いの中にあります。

　私達の文化には、再三慨し上げるように、海外のあらゆる刺激に無限の潜在能：カを発揮

しそれを更に酵化昇華して極めて優れたものを造りあげ発成型せて来ました。しかし、

このような優れた文化ではあり讃すが、他の国、民族から見ると、何かもの足りな蔭を感
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じるかもしれません。

　つまり時に応じた、オリジナルな、力強さにい港漆か欠ける点であります。薦本の文化

の資質は、他から醤うことによってその能力が発揮されるようです。ですから、今迄の日

本では、全くのオリジナルな生なものには忌避感を持つ場含さえあるような気もします。
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