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　　　　　　　　　　　　第9回　原産年次大会プ覇グラム

　　とき日召琴351年3月10日（水）11日（木）12B（金〉

　　と・ろ　わノかル〔解町鰐rル7圏鯨都チ樋区内輌2一ユー玉
　　基　　　調　　　「原子力発電麗発総舎システムの確立をめざして」

　　　　　　　　　　　　　　　　第1日　 3月10日
（水）

　　　　　　　　　　　　　　開会セッジョンぐ9：30～12：00）

　　　　　　議　　長　中山素平氏蘇篇油鼠会轟響）
・・3・大韓灘長挨拶　伏見康治氏（罎丁丁蟻業難母常任理事）

　　　　　　原産会長藤信表明　　　有　灘　廣　巳　氏　　（日本原子力産業会議　会長）

　　　　　　原子力委員長所感　　　佐々ホ　義　武　氏　　（国務大臣　原子力委員長〉

〔特別講演〕

　　　　　　議　　 長　松根宗一氏（断髪髪隼勢建蓑雲籔桑i藝霧蘂量会委員－長）

10：30　　　代替エネルギーの選択

¢　　　　Lラ・・ケ氏麟・裾鞭難局長）
n：15　　原・子力エネルギーへの銚戦　一1976年一

②　　　　…　ライ氏（構ネル柵潔庁副矧
午餐会，12、2G一、4、，。）。テル。一。，く膿地下，階曙嘉「

　　　　　　　　挨　　拶

　　　　　　　　〔特溺講演〕

i

河　本　敏　夫

科学と技衝

田　中　美知太躯

氏

氏

（通商産業大臣）

（離委捲講誉細長）

　　「｝一一一｝｝『一｝｝一｝｝皿｝｝『一一一｝一臼一』一一一一一｝一一一一一一｝皿皿一｝｝一｝一一「

　　1原子蠣臓画上映（12・・◎～1・・1・）〈ホー＞
　　1　　　　　　　　　　自　　歯　　参　　加
　　「
　　」＿＿　＿＿＿　＿＿　＿＿＿＿＿＿＿＿　＿＿＿　＿＿＿＿＿　＿＿＿＿＿　＿＿＿＿＿　＿　．＿＿　＿＿＿　＿＿＿　＿＿＿＿＿＿」

セッション1　『エネルギー開発と原子：力発電』　（14：30～17：30）

〔講　潰〕

　　　　　　議　　　長　　　　石　原　周　夫　氏　　（前　β五開発銀行　総裁）

14：30　　エネルギー戦略と原子力発電

②　　　W・一・工血脈用・・テ嚇蘇繍所長）
15：15　　原子力発電計画とその課琶

　　　　　　　　　　　　　　　　侍藝丸秘氏灘欝上記縫規模紬難譲委賑）

　　　　　　議長 守農学治氏（三菱重工業繍社長＞
16：0◎　　フランスにお・ける源子プコ嚢…電言牽蓬藝

④　　　・げジ・蝋・・ランス騨購）
16：45　　米竃に諭ける原子力開髭：産業界と政鰐の役割

⑤　　　　・・ウ・ギ・氏（緬原子停会認理箏長）
　　　　　　　　　　　　　　　　　　　　　　一7一



　　　　　　　　　　　　　　　第2日　　3月11日　　ぐ木）

　　セッション2　『原子力産業一20年の歩みと将来展望3　（9：30～12：◎0）

〔講　演〕

　　　　　議　　　　長　　　玉　　置　　敬　　三　　氏　　（東京芝浦電気繍　社長）

　g：3◎　原子力産業の発展と展望

　　　　　　　　　　　　　田　　昆　　敏　　弘　　氏　　（繍ヨ菰輿業銀行　常務駁締役）

　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　9
10：00　軽水炉の定着化と諜題

　　　　　　　　　　　　　吉　　岡　俊　　男　氏　　（B本漂子力発電繍　常務取締役）

　　　　　　　　　　　　　〈　休　　憩　　　 （10分）　〉

　　　　　議　　　　長　　永　　愈　三　　郎　　氏　　く九州電力繍　社長）

10：50　動力炉開発政策のすすめ：方

　　　　　　　　　　　　　武井満男氏　（臼憲エネルギー経済研究所餅究理纂）

11：30　原子力機器産業の課憲

　　　　　　　　　　　　　吉　山　博　吉　氏　　（日鷹電機工業会　会長騨日立製作所　社長）

　　セッション3　『原子力行致の新しい農開のために」　（13：30～17：00）

　　　　　議　長茅　誠司氏魂馨美峯蒙譲副鑛）
〔講　演〕　（13：30～五4；50）

　　　　　新しいエネルギー行政における漂子力規制の1年13；30

②　　　・．メ…　氏　　　　　　　　　　　　　　　　　　　　　　　　　　（米国原子力規制委員会　委員）

14二〇〇　西独の原子力行政

θ　胆・シ・・・…ス・蝋　　　　　　　　　　　　　　　　　　　　　　　　　　（西猿砺究技術省　エネルギー研究担当次窟補）

14：30　原子力行政懇談会の中聞答串と今後の課悪

　　　　　　　　　　　　　生　　田　　豊　　潮　　氏　　（科学技術庁　参与）

　　　　　　　　　　　　　〈　休　　憩　　　　　（10分）　〉

三5：00　　〔ノ〈ネノレ討論〕　　（15：00～17：00）

　　　　　議　　長　岸鐙純之助氏醐賭聞社論説顛）

　　　　　　パネリスト

　　　　　　　　　　　青木賢一氏（全国電力労働総合連合会事務局長）

　　　　　　　　　　　内　田　秀　誰　氏　（乗京大学　教授）

　　　　　　　　　　　正親見一氏（電気事業連合会副会長：）

　　　　　　　　　　　川崎義彦氏（茨城県東海趨長〉

　　　　　　　　　　　生田豊・朗氏（科学技徳庁参与）

　　　　　　　　　　　猛．ウィギン　氏　（米國源子力産業会議副理事長）

原産翻立20周年記念レセプション　（17：30～1g　oO）

　　　　　　　　∈i本コこ藁クラブ　 〈3階　 大食堂二〉
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　　　　　　　　　　　　　　　　第3巳　　3月12日　（金）

セッシ欝ン繧r核燃料サイクルの羅立締めざして』（9：◎0～12：00）

　　　　　　議　　　　長　　　山　　口　恒　　則　　氏　　（四国電力繍　社長）

〔講　演〕　（9：◎0～10：G髪㌔）

9：00CA齢Uの燃料帽クルー琳と将琴
　　　　　　　　　　　　」．A．モレィディアン　氏　　（カナダ源子力公社　劇総裁）

9：20　　フランスに澄ける高レベル廃藁物管理の現状と政策

　　　　　　　　　　　　　　　」．クチ　ユ　』ノレ　氏　　（フランス原子力庁　核燃料部長）

9：40　米国の核燃料サイクル助成策

　　　　　　　　　　　　　　　・・パラノウ・キ砥螺霜粥が笙髪叢）

　　　　　　　　　　　　　　〈　休　　憩　　　　（10分）　♪

エ0：10　　〔パネル討論3　（10：10～エ2：00）

　　　　　　議　　　長　　田　中　直治郎　氏　（東奈電力繍劃社長）

　　　　　　議長イントロダクション

　　　　　　　　パネリスト

　　　　　　　　　　　　瀬　州　　正　　男　　氏　　（動力炉・核燃料開発事業騒　副理事長）

　　　　　　　　　　　　田宮黄丈氏（濃縮・再処理蓮備蓄顧問）

　　　　　　　　　　　　高　　島　洋　一　　氏　　（東京工業大学　教擾）

　　　　　　　　　　　　森　　島　　国　　男　　氏　　（5本核燃直心発露　社長）

　　　　　　　　　　　　井上　力氏（通産省資源エネルギー庁長窟富房審議官）

　セッション5　「国際パネルー原子力関発における騒際共遜課題の解決」

　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　（13：0Q～16：50）

〔講　演〕

13　00

13　40

議　長　糠松珠磯氏唱馨朝護襲会藷嫉）
（13；00～ユ3：30＞

地域核燃凝サイクルセンターと原子力安金基準のための国壕協力

　　　　　　　　　1・ジェルーデフ　氏　　（国際原子力機関　事務局次長）

　　　　　　　　　〈　休　　憩　　　　　（ユ。分）　，〉

〔ノくネノレ言寸論〕　　（玉3：40～16：50）

議　　　　長　　　向　　坊　　　　隆　　氏　　（票京大学　鼓擾）

議長イントロダクション

　　ハ零リスト

　　　　　1．ジェルーデ　フ　氏　（国瞭原子力機関　嘉務局次長）

　　　　　U．ラ　ン　ソ　ケ氏　（国際エネルギー機麗事務局長）

　　　　　職騨工シュミットキュスタ『　氏　（丙独研究技術省エネルギー研究担当次官補）

　　　　　」　．ク　チ　晶　一　ル　氏　　（　フランス原子力庁　核撚料部長）

　　　　　F．パラノウスキー　氏　　（米国エネルギー蘇幡羅発庁　核燃料サイクル●生産部長）

　　　　　W．マー　シ　ャ　ル　氏　　（英国原子力公社　翻総数）

　　　　　絹　堕　　 浩氏（臼嬉：原子力藷究願翻隈事長）

　　　　　　　　　　　　　　　　　一9一
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                eHOZCEOIEPAZJi]?ERNA[I]XVEENERGW .

                                                    '                       .     .. Xt is a ptea$wwe foue sue to paptieipate in this ye&res

  Confeyence ost the Jagean Atomic Xndtts.tstaX Fescm, X iook

  focrptaut ice k}eak7ir}g yQuee xyiews aboLkC tke p¥ospeets foy achieving

           ' the ancleay poweee peeogx}ammeq wkic.k avee.being implemented in

                  ' a numbe# of eountyies, the pyobXems gsseeiated with eompleting

                 ,-                     .
 those plaR$ on $chedwle, the peXicies tha£ might help fuythe3?

" theiy reatisation,' anct geawt$c"Xayly youy ta$as eozaeeyning ehe

 yole tha* inkex)watioRaX co-opevatio" ean･pXay. Yey my part,

 Z wouid Xike to eorvey bo yeg $geme of the impi7ession$ w'e have

 gaxned at ghe Xuteywaeional Enengy Agency eostceyning thG'

 gutlook foy deveXopSRg akex'"etixfes ico irageoyted oUe .

                                                      Xh

  . YixstXwo"xxMkEteada"vify$ogeeoftheimportant

 ¢rend$ in eoR$umption #." edffeyekt foym$ of enei3gy by the

 inctu$trialised eount3pSe$ pwiow to 1973, aRd $lkew how the

 geatte3?n might have evoXved #o 2985 in the ab$enee of fuRdarfiental

 c.haBge$ in iRteruationaX eneygy makyket$. Next X $hall indicate

 some of ehe possibi.IStie$ few aXteyiRg this pattex"n, giving

 speciai emphasi$ to the' $o-ytis o£ u"eeptainty and pyoblems
 isuvoZved. rchis'wiil lead eo a cii$cusslon of $ome of the

 policies y)equired, and of `v-he cost'tyibutiofi which these pelicies

 cQulct make towayds yedueing impont dependence. Finally, I would

 like to point out ""he imgeoytanco of instekFnational eo-operation

             ee ' among cQR$uwtiRg cozantwzaes and inke rcle ost the IEA. '
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                         --2ew '

                                                          'SXe,ithdggg,gn,gg'gyconsumpeion. ,･ .., ../'. ..

                                          '                                                 tt                              .                                                       '                                          '                       '
      'Fi?om a960 to a972, eneygy cemsumpXion gyew at' an '

aveyage xeate cf 5 pey cestt pey yeascs astct Sogeeeast$ made

before Octobe" i975 imdicated sthat gpawth would continue

at neayXy ,thae eeabe untSi a9gS. Fi.ve pey eent gyowth･

mate mean$ a doubMng of ene2fgy yeg"iyercenivs eveyy i4 yeays.'

Xf tkis tve.nd had eontikGed a very kaeege effort would

stave been neected to make availabXe the emeygy needed to

suppl,y tho$e yeg"iyeseerks. X am' esetr Qste of those who
                                       '
21kg:glgR, a.t,l 2e,e.:2ggg.g2g#?y.::g.in :g"::a.: :;g: efigome

betsQykct geos$esses reqeipy layge yeseyve$ o:f coal which can
                                                 't '
evenstually be' maCle into ga$ oy Xigeciids Qnee Xow co$t

supp2ieis o-", oik and gas ay･e depZeted, anct thei?e is a high

geyobabSkSty odisc,le exptoitring soladege eneizagy and of ct-evelopiltg

breedey ]?eactox'$ and o".hex? new fovm$ of teehnology whieh

can expand usable e"evgy'a'imost imdiefinitely. Neveytheless

yapid grewth i'st demanct would almo$e cevtainly ha-ve led
                                                           '                           'to yapidly esealati;ng eosts of eneygy, Chough not nece$sarily

asquie･klyaswehaveexpentenceddwyingtinepastCwo '
                                     '                             .years, ran addition if e?EC intexevention hact not oeeui?ed
           -                            tt
theye eventu&ily would have toeen pvebXems yelated to the

uneven geogy7aphical .distipibutien Qf enexegy yesouyees

ehyokghout the woxtskd. These p]?obiems can be ilXu6trated by

'kgokimg'at iche pattewn of eneygy con$umptioR as it haS

evolved ove" eime.



                           -s-

                                                        '
         Xn a960g 55 pev cenic o£ OECD eneregy ¢onsumption eonw ,                                                   p                                         '                        '                                        '                 -t
  sisted of eoal, 4Q per eent ¢onst$.ted e£ oil, .whiXe the
                                                          .
  rernaindej? wa$ aecouy}ted fora by gas and k}y-ciym electTieitY, w±th

  the cont]?ibutioyi of nu¢leaip pouek? beiRg megXigibie. 'By 1972,

  eil'$ shaye haci ]7i$en pto 5ij pece cent bzze coales share had

  faUen pzvecipitog$ky to 22 pey cestt. ..NncXeaTes $haye was,

  stilX in$ignificaitic, Projeecirions macte iza 2972-7S indicated

  that by i985, .oiX ijonsumption wouki yeaein 56 geex7 eent and

  eoal con$umptkoB o"ky Z5 pey cept, but stucleay powe" would

  aecounC fo]? iO pey cent.

                                      '         The most $ignificaut ghange, howevege, is for ehe
                             '
  $hauee of oil impox't$, in total consumptioge, whieh yose.fx}om

                                                       <
  28 pexe ¢ent in a960, to 34 per ceRt in 2972 and was pyojected

  to yeach 45 pev ceRt by S985.

                                         tt         When we mQve fyoir} iche aggregate pietuye for the total

  OECD, and look at the $itkatioRs of individ"al Membey eount--,

  peie$, we find ev$" gyeatev imbaiascces. Xn a972, 18 of the

  2ag OECD eountrie$ each pspod"ced les$ tinan 8 pe-p cent of-
                        ;
  theiy own dornestie o'ii reqgix"ements. Only one countyy,

  Caftada, was a neic expoytey, azzd bveR it diepended oit impoyts

                                                              '                                 tt
  ico $kApply nea"ly haXf of its dovaestic oi± eosts"mption. ,Iftdeed
                                                               '  most countyie$ $uppliect, uRder 25 peip eeRt of theiy total

  eRergy yeguirements f]Fom theiz, own l?eso}ltyees. Only in a few

  countr'ies edd ppimayy enei?gy pyoctuction aecount foy 50 per

  cesct oy moipe of xsequitrevaen¢$. These couaRttries include:
                                                                be
                                                   ee 4                                                               .



                            '                          -, 4 -

                               '                          '                  '                                       '                                                 '                             '                                          '
  eana'da, Au$tyaiia. ljnited States,, Noi?ajay, #he Nethentands,.

  ehe Vptted Ktsgctom aesct Wesig Geymksty. $eezz We$t Geymany wiXl

  zzo lostgege be in irhe geeovage. ThSfi sSt"atSgst ctifafeges pa. aykediiy ,

  scyQm scine pa$t igheest eeftX was ctemigeaftix nkdi moest OECD couzatyies

  seeic gheSy goaX yegkkSyemembs.XasegeXy fy?m ithebe owk ye$ouyce$.

               .      ., Befoxee i975, iic wa$ seeaXS$ed that the i'stgeyea$izag ' [

                                                           '                     '                    .                    ee  depenctence gst QiX kmpowts fwom a weXatxveXy smaiX n"mbey of ..

" nation$ istvoxved some yisks, aRd fiovae couptyies did place

  xee$tssietiQza$ Qn oil Ssupoeet$, winike oinheees took measux'es to

  livats ghe cteeiine of tineSx) coaX imdzistyies. Whese measuyes

  were adopted foy othexe neasoR$ afi wekl as the yisk of import .

                                                     .  depehdences neveytinetes$ ehey pwooably yesugeed in the. advance

                                             - se.
  eS,eiX occu]?ring moye stowly than in #heiy absence. Fexe the

  mQ$t part, howGvey, 1it kga$ exrideAtly beX±eved that ℃he bey}efits

  of Zow eost oU exceeded av-Vne co$t$ a$$oeiatect wisch the risks
                                                                '                            '  of impopt dependenee.

     '
  The New Engwgy
  Sltuation
              '
                                              '                                                         '                        e         Sinee the end of it973, the gneMgy situation has, of

  convse, been epanged yadieaiky, axtd goveynments have begun Po

  intyodkce mea$iAipes tc limit the gyowth of eneygy consumption

  a'nd to diveur,sify soux?ces of supply.
                                           '
                                       '       '
                      .
         EveR wtchout govewitmekt 'extcoux7agement the OPEC pylce
                  -t
  inereaseswouldhaveledanday'einfaeitleadingto$ome '
                                                                .da
  alteyat･ion$ in the paecema of eneygy suppiy aRd demeeand 't

                                                     . -:                                .- --                                                                .        '
                                   tt                                                     '    '                                         n
                                                 '                .
        .                                                        .         .
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                                    '   '                                                      '  pyedieted pyioy tQ a974. Anct indeed sQme $t"dies' made soon
                                                   '                        '  esftey the iayge'$t of thQse imcyek$.e$ getredicted veyy Xayge

            '  ek}angesl' Now, aftedv etwo yeaw$e time to Mefiect mope ca'x,e'£uuy,

  webelievethe$e$tuete$toh&vebegniroooptimistSe.' '

          '                                               '
         este change trhat i.$ $.eXIX expectedi to ine lafipge is a･
                                       e
  peduecioRike$timatcesofecgzaomicgyowtstoveuethenextaO '

        .-                                                .  yeams. "Thi$ change' is opt,y geartly yeXated £o the inewease in

      t+                                      '" intexeRationa2 oik pntees, butt in any eveste it is expected to

  centntb"te to $ubstantialXy less gyowth in eneygy eoRsumption

  thak wa$ p]7evicusXy aktleiPated, akichough theye may be some

        '  off$etting effect dvie tD inepeased ex}ey.gy yequiyement$

  seestaXkuing fyom "vhe aeoption o£ ce-?fitain foyms of enviygnmental

                                             - ig.
  eontx)ol6. Aay ye'dwetion Sn oii impoxut dependeRee a¢hieved
      ' isy thas eeoute, howeve37, i$ a somewhat mixed bles$ing.

                                                .
                                              '                                         '
        AnQthey con$equeRce of OPECS£ &eXions i$ the yealisation･

 Gf $ignificant economies in iche' use of eneygy. In 2974, OECD

 qitevegy een$ikmptiQR feil -2 geey cent bekow iche a97S level

 cte$ptte a Clx?og) in GDP of only O.4 pey eent. WhiXG a portion

 of thi$ fall is attyibutable to the tempDyai?y disif"mption in

 oxk xmpowt$ duying the fSx?st paer)e of a974, and to p$yehologieal

 reactioms whieh may have diminished since then, aRothey part

 x･s ttndoubtedXy d"e ico tine pyice imczraeases, And the pyiee

 mctLkced effeelj xs expeeted to become laMeger ovev time as

 eensurftems g･yad"ally undeptake the iRvestmemCs steeded to rbduee
                 li.
 itheir const}}nption on a loageru tepm basis,

                                                   ee
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     ･ X stye'ss ithe stectuctiQst in £he gseowth of eneygy eonsumge-
                                                   "
  tien, aitho"gh vay main tox)ic ig "'choiee oe akteynative eneygyf',

                         '  because iic stow appeays that tc$ co.Rt-wib"Zion icowards i?ectucing

                                                        '  ctependegece on oiZ impoyk$ waki be g]pe&tey than the coneyibutioR

  made by inckeea$ing eneygy peeod"ctio" in tine industriaZised

          '
  ¢ountyies,' ZR adGitign, eq.aygy $aving$ have sowae impeytant

               --  adva",tages when eomgeayed witin ineveased energy pmoduetion.

                  '                     .  Thgy help to con$ex7ve the wontdg$ eneygy yesouycess they have

" ineneficiak ' estviyonmeptai effeqts, ased they may be x)eaMsed '

                                                  '             '                                                      .  moye quiokly than pgegct"ction inck?ea$e$.

                 '                    '                  '            '  '

  Eneygy Supply
           '              -
         Ovey the veer-y iong teym schei?e is a Xayge potevrtiai
                                             't
  few isccyeasing eneygy supplie$ in the in<XustyialiseCi cQunt]?ies,

  but, stosc $uypwi$iRgiy, trhe£e isteyeases cannot be -weali$ed

                                                           '  oveifnighic. Leact tirue$ aye Xo"g, and foy each foym of eRergy

  Chere az?e eexptai" ob$tacle$ to ovei?come. The$e eonside]?ations

                                                       '  can be illu$tyated by looking at the xgarious enej?gy $ogyees

  "individwaUy, starting fiyst with oil aftd ptatuyal gas.

                       '
  Oil and }3atux'ak Gas

         geoge the pasic seven yeatr?$, oil and gas pmoduetion in'

        '
  .kvhe ixgeaditional pwoducing area$ of irhe Vnited State$ and

  Cay}ada has exceede<il Rew dtseove]pies, and ℃he pvessure deeline

  echich occzaxus as exis"tsing ifie$etives become depXeted has re$ulted

  in dininiskiRg -pyodixetion. Laxtage. dis¢oveyie$ inave been made

                                                               'h
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                                                tt                             '
  i" imQntiey ayea$ $ueh a$ AXa$ka and the CaRaasan Arctic                   ' e.S                    '  but veyy iayge ar}d eQstly traR$pcytanton invG$tynent$ are

                    '  "eeded to bying ehe geyeduets ets maew}<et, and iZ takes a iong ,
 -

  Cime to build the ne¢Gssttcry facSiitie$. NQt o"Xy i$ the '
                                         '                                       '                               '  eometyuetion phase icime con$"tuing, it i$ alses necessayy "e

  undeyg,o a pyGZongG(2 peified pniow tco ge9etng ax)pveval to begin

  con$tyuctiQn,dus?imgwhichtimeitha$bobeshownthat '

  thqestviyQyiiysutakeffe¢ic$ayetoXewabXe,thaeade(Kuate .
   '
" eQmpestsatioy} is geaid tQ native gztsoup$ ai'£eeeed by iche projeets,

  that the geyoJ"ects eeill stot havG iptok$yitbly advex)se macyo

  ecoxt"mSe e"feets, aRct tkaic 5n geneyal tk$ benefits eo the

  &s"fected $oeietie$ ex¢eed the eo$t$. Fuythermoye, becau$e

  the tgean$pQytation co$ts axee vewy kaeege, the oii o]p ga.s

                                                       v  s?ff$eyvGs yieeded to jRstify buiLding iche pyojeets wau$t be

  eo-?.nyespon(lkngly kaipge. BecaiAse of Chese eDn$xCleyavions, the

  stk?."mak ga$ (iiseoveyG(R iR Xhe Cnnee<liay} Az,etie Z$lands at the

  $taget of the 1970es is not expected to w. eaeh maM'ket$ until

                                                          '  tine mid tQ late i980'ge. - ,
                                                        '

                                                   '
         Yutpthey yese]?ve$ as?e expeeted thv'o be found in onshoye
     '
                        e  aykct off$ho]?e aspeas o£ Noyich Axyienica ckoser to rcaxrkets, but

  "ntik they axee fouitd we cto noe kmow how wtkxch is thekpee

                                          -                                     .  whPyojeetions of p]podueticn fo-p even a$ $hoyt a peyiod as

  the itext 1-O ye&?s inelude supplies fx,om yesex)ves whieh have

                                           tt  not yee been pyoved uge. NatueeaUy, theye ls eon$ideyable

                                '  uneertai.nty sikyrounding ehe$e. .
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                             '
     ' The iayge amounts oaf oime azad ga$ found in tipe North

 Sea wSIX heXp a gyeaic deak ¢gwandes x)ed"cing Ewwopean oil
                          '                                                                '  import$, and to keegeitstg them .frcm exeeedi"g cuyxeent 3eyel$ .

  stoy aO yeay$ ox, mox)e. geyem ichis yeqy eit geyeduction incseeases

  tyom the North $ea will meye th&n ofk"set decyea$es whieh wiU

  continue t6 Qgeuy in atishe r]n!te<il States."ntik AXaskan oil

 yeaope$ market. Howevey, pyoduction expansion fon oii has

  fallen behigect schect'ule ct"e to zastde?stastdable difficuktie$

                                                              'or of tyyistg tb eost$ityuet facixities in the N"rch sea. .

       -                                                      .                        '     '                     '                                                  '

 t GQvemamentpoXrkeiestowayd$oilandgashaveevolved
  x'aptaty iR'ehe geast two yeays inaking it diffieulic to soyt

                     '
  o"sc aXl Vheiip con$equences. Tax systein$ have been modified

                                             - eq.  in oydey to bning abont an appyopveiate et$tributioit of the

 windfaU' paruQfit$ on i)yodzactioR in OECI) eountries yesulting

               '                    '  k"yeva ithe geneyal iRevease ist oii "-pice$, While the$e ahanges

  weye undey way iitve$toy$ weye left wncertain a$ to pyo£itability

  fx}ogn futux)e pscodLkctiQsc busc thi$ L$nceytainty is Xes$enimg now.. '

         .                                                       '      ,               '                                                    '
                                                  '
        W.heye a]pe eontrols on prices for oii anct gas in some

  eDuntyies, adopted fox' an"vi-in£Xaeiekaxey aRd othe]? r?easons.

  Some o-e these have exSs-v' ed foy a Xostg time, but othei)s weye

                                         -.                                    .  imtycctueed aftey 1973. Whe rate aic which and the exicent eo

  whieh they aye ]?emoved wiU have effeets on produetion.

                                          '
               n                                       '                                   '                              '
        xn $ome .cases, x?ighics tb expxexee in ceptain 2pegion$

  have bGeR g]paRted moye $iowXy eha¥i hoped, paytly fove enviyon-
                                                               ･"
  meneal･yeasoRs, pa]ptly guic of eonceyit £ow eeonomiccaand soeial ,'
                                             '  disloeation which eculd aceompany x'aptd developmente' ?'
                                  '                                        d.



                           .. 9M

                                       '
     ' GQveyRmentrp which expQyt oil or gaA$ aye subJ'ect to '
                                                   e
  pceessuye$ with yespect to the extent to which expoyCs should

  beaXIQwect, [Vheyeax,eeosteern$ich.atunscesit:3ieicectexpoyt$ .

                 '  wouXd lead to Xaeey diffieultie$ in coveut"g futwwe ctpme$tic
                                     .                          '                                   ,  yequtyemewats,. . '' ,                                      '                             '          '

                                                       '
         Co$es Qf pyodugtion fyom Caitactiasc tay saitds have
      -.                                  '
  esealated more yapidly than geseeTai inflatiQn in the pa$e
    '   t-               '  year, theyetoy dimimi$hing pyosp･eets foy vapid development,

  Xit easc&y k975 it was meee$sai?y foxv the Canadian goveyitment2

 '  icogethey with two paovineial goveytmmeRts, ico pyovide finaneial

                                                              .  supgeoyt k"oy the $ecQnct taee $anct$ pXane im Grdey to en$ure

                                           tt
  that its. constx?uction cok"vk"itRe$.c>st $cl?ednte. [ffar $a'y}ds

                                                      t'  gercdLxction is expected to be about 15 milkie'R toks annually

                                              '  hy a985s '        '

                                            '         reaking account of these vayiou$ eomsiderations,. but

  not assuming significant new poliey ctepaxituyege, it is e$timated

 .that･ the inck?ea$e iR OECD oil pyodtietioR between 2974 and

                                                  '  a985 could be about 220 milkion tons compayed with total
                  '                       .  adiditional eneygy yequireinents ot a830 miilion toms oil . i:, ;i'

  equivaXent. Additional gas pM)oduction cogid be aboue 50 MCoe,
               .  scieh･incyitases in Euyogeean, Canadia'n aftct Azasttralian gas '

  ･pyoduetion being parUy off$et by deeyeases in the Vnited

                                          '  Staees. ' ･
         Alt impoi?taltt means of dive,y$lfying souyees of supply

  i$ to.ineir)ease impo]pt$ ef na¢uer?aX ga$. Tine incxeetsse in gas
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       '                                  '               'imposet$ to igss could b6 about aso Mtoe, phyt comimg fyom the

USSR, and payt afyom O?.ffC gonntwie$e- Ait uitre$oXved guestion

congesc"s sche extent ℃o which imgeoy#s eest gas twom OPEC ¢ount]?ies

&ve a mQcee MeXiabXe sggyee of $uppty thast oM, Gass however, ･
                                                  '
                                                            'has aR actvaneage ovece gii in tshat ik eaus,es Xefis poUution,

anadvautage,wkieh .1fiampx)eciatedSnkhi$¢ounttr7y.., ..

                '

                 I t.
       eECD coak proct"ctSon coukt ime=zaeaase by 280 wttoe

between a97ag aR-ct' 19g5, wtth neanty aU gi" the expansion likely

eo ea}sce ptace ix} the URitect ' Staee$, Cankcta and Aus"vraiia.

Yxeioxe to th974 Euyopeage eoai pyectectiosc wa$ expected to dec±ine

beeause of high cQsit$. Xlj is ncw astticipated that it'will

maintaixt pye$ent ZeveX$ oee incyease a xxttXe. Co$t$ oubside

"-f Euy"pe a}7e kowev ighan e" prtee$ ige tcyms cf equivaient

este3pgy content', but thegee ax)e othege ob$taeles to a greater

expansion. Among these i$ 2imiged cternand, Since theye i$

sco k,ongGve much ctemand foy coai in tine yesinential, commercial

aRd sti?ansportatSoR seetQy$, nosc foy $team eoal in indusVx7ye

the availabie eoal wil･i be eon$vsmed walnly .e.oxa electx"ic

geneseatioit and' fow cakimg p"-mpg$e$ im the sbeel imdustry.

Slowey ecoRornic gyowth iR the fuici2i3e, howevey, could iFeduce

the gx'owth of steel aRd eXeentvyicSty output$ and they'eby limit

ctemaftds foif ¢oal. To $gme extene eogl ean be used in electric

gestez'ation, ico disptacG oil an<ii gee-v.3. hap$ al$o as a $ub$titute

ter mew nucleap plaitt$ bv}£ difstcikiCies o£ corkxeoZling

peIXutioR from co&l buyRing plgpt$ limie #his pessdiibility in S



                        - ai -･

                                             -.                       '$ome yegiQas, aRd in most axeeas e#al gexecdnced eleegeyicity

ismeveeco$#lytinazaitzaeXeay. .i . . .
                                                     '     '    .   It         ' ' Onewayboge"v-a:r'ouyi(}iche<ikeil]anci}consicil>aiktassDciated

Witin eoaX. as bo tyasu$-ibym it ikto kiguta py gaseDus k`Voym buic

at pxee$estst tine cost$ pf doing ng akpe sPill eoc high eo lead

te expectatiens of agey $Lxbsitasctial pveggaes$ in trhis. di]pection

                  -.ee¢u'eeying beSo"e 'a985e '

       EnviyQnmentai ctiffickXtie$ xeeZkutstg bo ghe geyedzaetioR

of egaX may al$o impe$e $orRe cok$ewaint. FQwehewmos?e theipe

itye esgecexeitainties axei$Sxtg otxt of ptt$$ibXe coREistr'uetion delay$

knd tyakgportation boteke"ecks.
                                                    eit .
                                           e

ffydvo aftd GeothekpmaX

                 '
                           '
       ffycti?o &Rd gebehevmaX eneeegy' ceukd e.optk]ibute an

adCiitioRal 80 gtfitoe tc OECD ge2poctuctfoit by i985. I?gh!?the-pt ineyeases

in hy(}x?o pQwer aye lirili.ted iny laelc of availabie $S℃es whUe

Xgact times needed to inc]'ea$e geotheymak ge3Foduction are gong

        'beca"se there a-igne qtiki $ome eechnteaZ anG eewi-?7onyaeRtal
                      .
                            'px'ok)Xems to be '6QX/verk.

N,u¢Xeay Powey

                                                       '
       X "zage4 stow to the ･mitch-p"bllci$ect ogeston of nueleax)

poygey, ift which t.he JAXY has a gegyeiciAkay iitteww?4esic.`
 oRe o£

the me$t impertanic xeea$on$ foyta the wtde$pyead intewest in

nucXeaif powey is thatr it i6 a2mo$t ithe #nky gereeei$ieeRg mGans

                                          "          '                              '                                            '
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                                    '                  '                         l-              ' whieh many of the yelatively eneygy pooge countvie$ have foi?
                                                   pt
 divemsifytng theiy ene¥gy suppXies.. Whe lack Qf a domestic

                 ' mark.e.t layge enough to ju$tify a nucleay plan.t rr}ay preclude

           '
･ ehe u$e of this option by seme coun¢.i?ies but even Luxembourg
                     '  is pXanning to buikct a guclea" geowey" sscautone'

             tt    '        ･-                 ,                      -4                                       f'                '     '        By a980 the OECD eould have a8.0 gigawark$ of nuclear
                          '                     '  capacity, and by i985, agOO gigawatts, esRd Bzaclehw'$ contyibiA:

                                                        '" tien ico ghe imcvea'se in OECD eneygy px)odiuetioit between 1974

 and k985 cQuld be 44ag Mtoe, whieh is fiubs`v-antiaXiy gyeatey

                                                        ' than the contyibutlon othe aity othexe siRgie foi?m of enewgy.

  GiveR the techRieal eomplexity andi the vextey Zayge capital

                                                  '  i"¥restments a$$ociated wsch nueleabe powew, increa$e$ of the'se

                                 '
 magni`v-udes wouZd eonstitute a majoy aecompZi$hment. Neverthe-

  k#$s these estimates ai?e con$ineyably Xe$s than the taygets

  adiopted by govex7nme.nt$ aftey･the OPEC eil px3iee incyeases

  indeed they ay6 lowey ichast projectlons made bef,oye 1974.

  F"i?thermore, in ordey to aehieve thG k985 tagegets the cuyybrit

  gead'times of iO years impty that it wiil be nece$sayy to

  eStabli$h the nece$saxey sites by the eitct of i976, and it. is

                       .  Rot certain what this can be ctone.
                '                 '
                           '

        One o£ irhe mo$t impoytant measons fove ]peduced nuelear

  foipecasts has notptng to cio with diffieulties of buliding

                     4t  nuckear plant$, It is Chat the need Soi? nuelear powex' wUl
             '                                           '                                      '  be le$s beeause of the expeetation that the iRdustnialised '

  eountries will reduce iche gx?owth in theii? eRex)gy eonsxirnption,

                                      '                                           'k' aRd theyeffoye also the gyeuth in thei-ge eleetyieixyeeconsumptionyt



e

                   ･ pmasnv

           '        e"hey taetoyff inekucte'einana'ing ctifricultigs, and
                     -
 XScemeigeg astct eonestreugtion anct commi$sio"ing p3?oblems. Foee

 exagmpXe, the aceurauZa£ion of the laygey vQiRme of eapital

 geequiyed ibptw fiRanciRg neee scaseXeal7.pQwexe gxeowth - esedmated

 alsceady a yeay ago ico.be over $250.biXXion fey the OECD ayea,

 poses pyoblepas .at a .time tsthen apabit3oys inve$tment policies

 in the eneygy seekeo.y as?e being hampeyed by Goveynm.enC restyic-

                                       t-                       ' tions on aggregate' demaitct to contyoX infXatien astd k?ectteess

          '
 balance$ of payrnSnts. In addikion, eQsscs Q£ itucleay powey

 g"a#ioms abe mo"e sensitive ico in£latiost and intewe$ic rate$
                                                      '                           ' than the less capitai imicen.sive fos$U fueX buyning plant$.

               ' AXichough the eantiey bottieneek$ krntelr} wGye expeyieneed in

                                                          ' $ome eountyies oR the licensiRg, the eomstruction an4 the
                                           - {･ coamissioning of nueleay instaXiantoRs kave ftow laygely

 dis3ppeaped dL}e to moye $ti?eamZined jpegulatoi?y psoceduyes

 wathin stationgl administreation$ 4nd impyoved eRgineelpiRg

 exgeeyience, a new foi?m of yegulatoyy ob$taeZe.is y,apidly

 beeom±ngeeit$olidatedintheshape Q£pubiieopposition .
･to trhe widespread gi?owth of civUian nueleay ins`v-allations on

 'the greoueds of health astct $afety. Yo" in Japan are aliFeady

                     , weXl familiay wit'h tlrIis phenomenost, $o Z haydly need dweU

 £urtheyuponit. ',             -. )                                         '

        $o fasc X have not mentiofted ･Rueleay fuel, $inee Qntil

 now thez;e have been plentiful suppli}es o£ it at low cost.

          , ffoweveee, theye may $ooR be pyobkems. A$ a ye$ult of the

 tnipliRg of the priee of natuvai uranii.}m oveve iche iast thx}ee
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  yeasess asud tine p]?ospecC of steep yiSes in the eost. of

         '  enyichment facSlities, whiGh have hSthez'te been sub$idised

  by mptional goveynments, nueieave fuel cost$ may nQt in futuye

  be a negiigible.cemponent o£ cost ap they hav'e been in the

  pa$t. Furthexmrcocre, pi7e$ent yesouyces of ,low co$t "yani"m

      '  eQyyespond ico. oniy ab.out 15 yeay6 of f.orwayd yequipements,

  and theye are not yet enough enrichmenic faciXities ,unde]p
                                                            '                                                .  eoneyact to p]?ovidel adequate fkll $uppiies Qver the lifetimes

e o£ nualeay plants now beiRg geXarmede

                             '         While these problems ,aye sek?ieu$ and will ceequire

                            '                  '  ekose aetention,' we ave confideutt ehat scuclea]p power wiil

       '                                                            '
  make a maJ"oy contribution eowayd.$ in¢eeeasing energy sypplies
                                                       'L'
  k.k the next ten yeays, and that by the enct of that period

  sc wili yepsesent a signifieant pyopoytioA of total energy

  prcduction in the industrial'ised couninnte$.
                                   '                '
                                           '

  Oichey souyces of ･  maeqstey y

                                                           '         Oelaey sources of enemegy, such as $olay, wind poweip,

                        '  wave powey, biomas's conversion, methanol and theyinoitucleai7

                  '  fu$ion have pyomi$lng pyosgeecics and much yeseaxtach i$ being

                -t t.  eaeeyied out to ovevecome technologieal pseobleres. Howevey",

  with the possible exeeption of $olay eneygy, they will not

  make a signiSieant eontribunton ove]p Che next decade.

                                                    .            ,                 tt                             ."                  'xt



                           - as ..

                              '  Goveynment Policie$ ･ '･
                    .
                   '       .t
                                                               '         ?utting togethey the vayiou$ pgeojectioms which X inave

                                     e  given yQu, but minctfuX q£ ehe Gncertainty $uyseozaRdimg them,

  we find tin&t, by i985, OECD's eiX iMpopt diepekctGnce could be

Egdgc2CI .eliLiiCl2,ua. ,.;ig'.X･l,Iiif`i¥l45,fllll:ll･diE i･lli£l-eistg 'g{･ Zs-figii･ g･i/ g.gY,i2, X,;'g.g2gk

  but it neveweheXe$s .entaiX$ a lawge,ab$Ql"te ikegeea$e in oil

. imgeopt$ above 197ag Xexreks <-4iit-crkemge ,
                                  '
  ma$ and hence eould pyomote a geyonc"need $elZe-ptse
                 '  mawkec. F"ptheymgye, since fito$st of ehe geyoctuction iRck?ea$es

  awe sxpecteCL ico Qccaxw iit a ffew, see],kixi"ely er.eygy trbi¢h,''

                                 '
  c#ttxttx3ie$, tine maJ"ogeity of the istdi℃g$eyiaii$sd ecuntxeie$ wil!

  eontimue eo be dependieft`v- on ircpo'rt$ ib-ign gil･, oy neayly alk,
                                               --                  '

  ft£igheSeeoilyeq"iyement$, ' '                                      '          .                                                             '                        '
                                        '
         A key as$umption undeylytRg these pyoJ"eetions is that

  govevnment geoiieie$ wiil continike. Thewe axee now some

  indications that the applica#ion of new, movee vigoseous,. policie$

      '  lroukthavelaygebenefieiaXeoRseqLkence$,andictherefoipe '

  wi$h to diseu$$ some of the poXiey appyoaehes whieh eould be
                        g
  taken. Whe polieie$ may be atvided into two eategonies.

  The £iyst ikeludes measuwe$ to redwce import dependekce by

  meast$ Of inoneasing indigenou$ $uppMes o£ eneygy, afid reducing

  grcwth in cansumption o£ enex?gy. In the se¢ond ca"vegovey
                                                                '                                        .
  aye poiicie$ seelated to the egk$ides?ittiitsc Z･hat the availability

  of ey)G"y3gy is noicsevenly edstribubed amQzag comsuxtliitg eouittlpie$e



e
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                                                      '
       X have alyeady mentioned a numbey of polict'.e$ whichi

                     'are affecting t'he eonsumptiQn anct prcduebioR o.£ eneygy iy}

the induserialisect eountyies, payticuXarly in the discu'ssion

of oil and gas. .
   '                                 '                 '      '

       Oxte of. the mgst i.mpax7icant optlp,its, geeyhaps the most

impoletant, i$ to aXlow dome$tie enecrgy pyices to k?i$e to

international Xeveis. Tkis will allow market force$ to have
                          '                        'a fulley yoXe, andwill $eveve to encou-page epteygy savings

and imcyea$es in energy pyoduetion, both ef which lead to

les$ ciepeRdenee on a kimit'ed numbe3? ost oGt$ide so"x"ees of

eneygy $upply. '

                                                    t                                           .
       Mgheip pyices alone are itot $"£fieient to aehieve
                                           '          ,the desiyed amounts of enex3gy $aving$. Othey measures to
                          'eneoux?age eonservation include minimum x7gqui)fements fo]?

in$ulation in yesident'iaX and eomvaexeeial builedng$, taxes and

othei? vaeasures to discpuyage the use of lascge ove poweveful

autcmobiles which' consume lai?ge amo"n-ts of ga$olines lowey

speed iimits en highways, ]?ationalisation of aii?plane flight

                     escheduXes,･ en¢ourage'ment of publie tyanspoytation relative
                                        '
to automobUes., Xaws yegui]ping applian¢e sellers £o indicate

to petential buye]7s the amouRts of eney7gy required to operate

davheik? produces, publici.ty eampaigns, speelal ecoitomy effoz'ts

wi,thin gover?nment o-pganisatioms, and se on.

  --                                    '                                        '

       X indieated earliez: some of the envi]?onmeltCal and

                         'soeial seeasoit$ why some goxfeipnments have been ]pelugtant to
                                                         .e



                          pt i7 tu

                                                 '                                            .                                               '                    '
  geeymit full scale exploy.ati: on in ceytain oil and g4s bearing

  ayeas. xf tbesb px?obXems could be ye$Glved in,$tkch a way as

  to peymit mgi?e papid granting o£ yight$ to exploye, it is
  be'lie'ved that a gyeat cteaX moi?e prod.axction could be a'chieved.

                      '    tt                                                          '                               '                                                t.           ,
        .Since a slowClewn in £he i?aice Qf.gyowth of eleetrieity
                                      .   consumption i$ expecYed to aet as a consbyaint gn the produc-

  tion of both egal and uae.Zeay powe]fi, at is useful to invesbi-

 " gate whethexb way$ ean loe £ound to ineyea$e electi?iciicy?$ .
                                            '

         --   $haxae m total sneygy consumption. Whi$ eption .need$ to be .

  appxiaised very caxiefuliy, becau$e $erue seemingly pyomi$ing uses

   fexo eleeitrieaty 2?e$uk in excessiveXy Xayge wastage of

..
 geote"icigl useful ener3gy. One possib"ity, hgwevege, ma.y be to

   increase the use of eleetyicity in the tk?aitspoytation sector,

   fo]p example ln ipailways aAd urbaR icreavel, patr?ticularly in

  tNhOgCshe 2:Z:tiCiZAsYhere eiectyicity i$ not genevany used for

                                                       '
                        '                                t-                              .                                                       '                         '                                                   '
   . ･' Efforts should be rnade to ensuye that pmojects are not

  delayed because of finaRcial diffieulties, Xn the ease of

  nuelear projeets, ichis may involve ensuring that inei?Gases in

  electricity eariffs do not lag behind eost inereeases, as

  they may do in peyiods of inflation. '
                                         '   '                          i

  ,; Studiesshouidbgmadetoanticipatebottlengcks
  arising out'of shoytages of eonstruebi.on aRd otheip matek?tals

  and measures taken to alleyiate difficultiese

            . t-



e
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                                                      '                                             '       AXX geos$ible ,siceps should be takeR to yeseXve the ,
                                                 '
           '
e"vironmental di£ficultie$ szayx}Qu4ding new ene.ygy pyojects.
One heXpf"l appyoach is ino cayry out eareful $tudie$ eS '

         L'
posslble envi3?onmenXaX eonsequences.in ordey to sstabii$h

as accu"aiceXy as po$$ible the extent ef c"neeivable darcages.
                                             '        '$uceess aloRg khese Xing$ gould aXleyiate inhibitions which

arise foy? the' veyy yeasen that the c'onseguences aye pot

                   --weU undieee$tood, ' .
                       -                                         '             -.    J                          '                        '                              '
                             .                        tt
       Xt is impoptant thag the environmental e££eets of

               ttthe prcctuetioR aRd u$e of 'aR individwaZ foym of eneygy not

be ¢on$ideyed in i$Qiation, foip yestn'ctiQns placeCl on one .

foym of eneygy will neees$scatG makiag moye use of othev
                   .                                                    .                   '                      ' s.                                           sfo"prns, thex'eby iRtensifying the envii?onmentai diffieulties

                  '
as'soeiated'with tho$e, Xndeed, enviwoRmental polieies in

geReral need eo be eayefulXy co-ondinated with overall energy

                                       '   eepoMekes. ･
                      '                                                '
    ･ Regayding ･nueleatr? power in partieuLay, iR addition

to mffa$uve. es ! have already mentioned, $peeial attention-

steed$ to b,e diyected' towawd$ solving eertain key teehnieal

psoblems, fo-v exainple ichose yeiating to jfiadioaetive wa$te

disposal and comrney¢ial £a$tbreedeys.

       The$e atr?e only a £ew of "v-he approaehes which govei?n-

ments might adopY to yeduee their eneygy impoyt dependence.

Xf, howevei?, measuwes along these lines ax"e vigorously

                                           '                         '        '
        '                      i                         '



                          mu a9 e-

 purs.ued, it is possible that oik Smpopts by the iRctx;striaii$ed
 countyies could be' yedueed by as much as 5'bo es mhlion ･

 bar"eXs a ctay below leveX$ pyojgeted on tbe assimptioR nhat
                                    e
 pyesent policies eGxttinue, an<a oveyaU QiX imper't dependence

 eould be yedueed to 26 geey cestt, '

                      '           '            .    '                '                                                        '                                          '                             .       'cony-opeyation among ¢onsuming eo"Rtyi6s can help achieve

 these' gains. in addition it g$ necessary, in ox)der? to cayr)y

. Out actiQRs'coming uRctev the $eqond eategeyy of polieies whieh

 X identristed eaxi±iei?. X now tuwxt to diseu$s the yole bf

 inteymationaX co-operatiOke' '
                                                          tt                                                '
              '                                                '                                           '
                        '
                                                ' Isttegynational' ･ '                           , Co-operaston .･ . ..                                             -- -                                                        K                                               .                                 '
        [ilo achieve sche x)e$ults X have.mentiomed iic will be

 neceff$ary tc have cX"se inteynatiema.l co-opespation of the

 .£ype that Govemaments can aecompiish thyough the Inee℃national

 Enengy Agen¢y, and X suovg would llke to cte$cyibe this concept

 dev.Q you in some detail because the $ituation in it$elf is a

 new one.
                                                   '                                                          .                             '                                            ,
   '

                                                   '        Yoza wrkU vemembeip that 'eefoye the eneygy cyisis off

 2973-74, cg--ope]?aticn among coR$umeys was'la]7gely limited to

 a geiteyal exchange of infox7matlon. Today, I am happy to repoyt,

 we hsdexfe a8 2ndustifiaXised couRtwies wowwp.king ckosely togetheif

 ixx ixhe XeceystationaX E"ergy AgeRey whSeh, as yeu knew, was

 eonceived at the EneMgy Confe2?ence in Wa$hington in Febi?uacey,

                                                 '                                    . a97age ' ･                     '         .
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                             '                                                        '
       The noveZey e£ ithi$ oveganisatioza i$ stot onlty the faet

that sceayly all impoytant consurner. eountyies o.f the We$teyn

wontd (Noytb America, We$tetr?n Euyope and Japan) agreed 'to

                                              'join the Agency but that they aiso 4greed to the ma"'oyity

pyinciple fQx, decisions on .implementa ,Yiost,

                                         '                                     d- ..             .        ,                                   .
       "Euch has been aecomp±Sshed by Vhe XEA eonsidek?ing the
   '                   --                        '
shoyt time elapsed'since.the Conferen¢e in Washington.. This
                        tt                                                       r.is especiaXly notewoythy if we reernember that we are dealing

wtth a compXetely new form of intei?national co-operation in

                                    'a veyy eomplex and difficu'lt field, which is eontinuously

subjeet tQ $tipuetikyal shifts and changes.

                   .                   t.                                                    rc .                                           .       What i$ this new concept aU abouic? First, it is

de'signed t6 avoid oy at lea$t minimise short--teym yisks in

enei?gy supply and therefore the ag]?eement it$elf eontalns

pfovi$ions fo]? an erner'gency $ystem. If there is anothey erisisny

of supply thi's system will haVe cx'eated a buffey, eonsisting

                                        ,pf seocks, and available supplies wUl.be sha"ed by Mernber

eount]?ies, This wilX ensuye that the buydeR o£ a yeduction
                     -;
in eon$umption wUl be equally boyne. While irhe sharing

                       'system ctoes not lead to an inetz?ehsed availability of erude

                              tteil qu4ntities, iC wSll pTevent a situatSon in which, in an,

eme]?geney, ehe worid ecQnomic $ystem woLild be severely

$t.tr?ained by thg fact that one $ide of the world mu$t suffer

                    'enopmou$ restnicVion$ in eonsumption while Cine other side'

i$ fulky $upplied. X am happy to say that the XEAes emeygency

system i$. yeady foy use and therefoife an impoptant vaweakness

                                           ･ .ehas been coi7x)eeted.
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                                                        '                                      ,       Seeend, a veeey important geoXitieal aspect 'of the t
                                               '                     '              !,?yQgyam ts' bi e aeed .e.o2? a gyeatex' .txan$paveney of aetivitie$

im tche wontd eneygy markeC, with special emphasi$ on the

                                                 'mkneral oik ma"ket. On ehe Qne haee theye eleanty is a

politScR4 kee<i ko cXeeyify qause$ akd effrects Qn the wontCles

enecrgy market,. Ott the Qthey ha"d iC .i,s al$o cleagely in the

inteye$e or govex,Rm$nts not to jeopax7dise the p.painciple of

¢ompetieion by alXowing PoQ much tyan$paifency. A inalaykce
                          'muse be fo"nd, eheyerowe, whieh will p"e at the di$po$aX of

gitKgeeitmeR".s owhe i,tcustyiaZl$ed eoukljyies'  aXl impoytaRt data .

$e gs bo aKgoid a pes$ihle 'rn&$suse ef specrkal maykeit costdivions
                "
                                                           .wk>ik,& &st ktke same ktsi}ae raaSnljaikSstg the pyisccipie ost free

eempe`b'ikion between .the v3rioik$ oii eompanies. Whe dgscyiption
                                                    a
ont"･, tr-･-ft'e$e problens makes them sound simple. The sok"tion,

kowsve-y', iS immgnseiy difficulX beeau$e the ctegyee ef impo]?tance

each goxffgxinyRent attaehe$ to the pyiReSple of fyee competition

qn the one hand and bo' the tyanspayen¢y of the market on
                                                            ' ,
ehe othexta, vayie$ cost$iderablY.' ln eountnies in whieh a major

                                                      'geortio-n. onyf xthe en'eeegy marketr is already yegulated, the

impgrtayiee of the pnincipke of fyee tx"ade is obviously Iess
                      L
thasu in coiAR+.rie$ wh'eye the gerincipte o£ free ter'ade $tiU

                                        '                               -.
demimazes the .engy)gy ruaMket, thereeby making ℃hem mox)e sensitive

stothedigkgek3soS,toogyeatatyaylspayencYe ･ ･

       Pesp2te trhe$e dlfficLikies we have today an infoymation

                    '
$ystera on cykde gii pyiees, py?oduetion costs and £iRlshed'

pk?octuct cosic$, and we have beeft assL}yed by govei?nment$ that

eheiy ctata flow is inettey today than befo?e the Xneei?itaCio "gl

EeeekFgy Agezaey., wctpms ereated. '
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             '                                     '                                                            '     ･ Let me"eotic.lude my trema]?ks on intei?national.co--opeyation

  with ehe mosin impoptant iterng the kgzzg tueym Ekeygy ?yogya;r}xne

                  '  oftheAgencywntcinwilXcontw2butetethe.conseyvationpf .

  enei?gy, to the deveXopmenV o£ ndw traditionaX eneygy sources,
                                      .                           '  and to the inteR$ificatioA Qf Me$eagech fots Rew eneygy.

           '
                '                             .                                                             '                                        '               .
       . Aikey keRgthy negotiatioms, iche 18 membey eouptries o£'

                      .  ehe Agekcy agreed t'o $uch a paogramme on J&tuayy 29th and 30th,

" ag76. whlx6 #he geyogyamme ctoes not, o£ eourse, sQlve aU

  pyctuGms, it is a g)Q$itive $tay}ting point tox' a co-operation
                              ･  isc scke egeff.v.v.grts' .SigSifZd. ' '''

                                                       '
         eseve aye the main geoS.zaes gt ehe gong Teym ?yog]f.amme:

                                                        ft                                               .
                              - fi     - pa.Svagestr: wtembef'ceunek?xeswzal.go-opetratetoachieve
    '          .
  a higkese eka-ewgy pseoctuiction iR theiy･ own ayea. (Xsccidently,

  #lr}ey the-?reeby smpport the po$ition ot OPEC eountx?ies, whieh

  hewe aiw3y$ geoi"ted eza"v thae depletable eneygy such as oil

  mxk$C be gksed $pax7ingly, with Xes$ fiexibie enex"gy forms.

                                             '
  beiykg "sed'. tc covese the ba$ie yequix?erneRts.) Memb'ey counicyies

  have ag-ge.n.ed eo eo-opeya,te o" pk?ojeet$, i.e. establishing new

  eneiygy ve$ffyves, ki}<e the Canadian taxts-$ands oy American oil-

  $hake. ?rceecteyes haxie a:/k?eady beeit. established which yegulate

  the general basls foy co-opex?atioy) in ehis dix)ection,

   '
                                            '          '                                         '
         Wke･ AgeyieyFs Membeee counruvies have alse agxeeed ehat

  inagestuents iR eeeeeegy wtchin thei:y own al?ea$ mG$t loenefit
                                                                  '                                                           '
  ffk?cm 3. mini,raikyit gex?otectlon. This can be aehieved by.not sePling

  crcde okZ "s sZow inhe basi,c priee of $7.eOfbbX (irhe pxeesent

                                                       ,                                  '                                         --
                                     -t t                                           `                                            '
                                                   '



                           ma' 2S pm '

                 '                                        t.                                           .                                              '                                  '   '                                                          '  ysayket pyiee ost gyude is a]povand $al.5i), rehi$ poi.gt was .

  diseu$£ed with "payticulax' intems'ity beeau$g it. ±'rapties a

  diveygeney fxeoxTi iche scree enayketi eompetition geyincipXe.･ X

  $ee it, inowevekp, a$ azz insuyance aggSnsC a erepetition of a

  $ituatiQk, wtrhin fyee mayket competivion, which woulct

                                               '
  contain itke geotentSak foy g $eyio"s w,,oyid-wine ecoitomy cueis±s -
  a dange3rv with' which the woyld ju$t e'aAnot live. And I rnust '

  '
  stress ehat ie wiXi be very dangeyous foy the industrialised

ev eourkyie$ thamseives Vo eyeaxte aptothew situation in which

  '                                                                  .                                     ee    #  pnee$ eeould be un$tabie and drop, .nust to e"Joy a $hoyt-

  'k'ekfteriipthwice&ctvaptage, ' .'

       . Wbe $econd mqim ekement of sche Long Weym Px'ogv.amme is

                                                      t  :,ptek$x-",.&$d development off eneygy neseax'eh, Although
                                                        '
  i,-:･i'iraijdiae$ yesEk･ts eastnot be expeceect, it is impoz'tant that

  ws begr"it to ctev6Zcp scew techRoXegie$ today, $Q that they may

  be ¥ftar}<etabXe by tke eyict of ichi$ canCuyy'. Bodevh OPEC and the

  C&git of RomG have issued $twniou$ warning$ on the g)ossible
                                   ,
  .deptetioge.. cf the ･wontde$ ]?aw maixeyials, anct pax)ticulayly of

  ey}e]frgy ys$ex?ve$. A j"olnt effo2?t is nece$saxey to avoid this

                        ;  dakge]F. W.he x?$seayc'h pifogxtftmme, devekogeerk by thg Agency,

  i$ thv}keye£oz?G moye Qyienteci tow&wd$ new tE5ehnoiogies than it

  i$ eowayds stuekeaxe energy on which x}eseayeh hact mainly con-

               b  een"ts-x?aeed ufttA scowta '                         -
                                                    '
    '
     . A nhlvd pgint is the conservation of eneipgy which'

  kead$ u$ to thG stee(2 to glve sthought eo.ouy Gnepgy consumption

  hahit$, k.oe puyeXy im Veym$ of $hort-te]?rn savimgs igut primarilyS

                            '                                                            A                                             '
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    tt              'it

 in yelation to & much mQye yational $tyuctuye of long-term'

                  -e cost$umption thau we have at the suogflent, The pk?ogyamme,

theyefoye, ha$ $e fay givesc peeloyiPy te Qosccxeete con$evvation,

taygets tror 1975, e76 axtct e77. For the stiktuye the ta$k wil!
                                   -.

betogeinde.omuehmeyedetaiXandtooffe'ypxactieal '
teehnicaX S"ggestio"$ Co alJ indw$ti7ia.l, Zyansportation and

household u$ews which wilk en$u?e moree eeostoiny im consumptiort
     -t
                    .                                      ' in.teyms of.the stational eeoftomy. ,. .
                                                             .
                               '
                                                       '
       ka$xt inut nct Xeast is a payticklay&y Smportant point

 in ehe Pgeegyanmie - ttr}e gg-called ag"e$tiosc oS aceess. Agezaey

paeiebey eounckpies ftye yifqzaiyed to diexxglep a $y$teyyi in whieh

             .                                                    . tine fyeeplom of eitewgy teeade can ,be bettey guay'altteect than,

                                           --                                                     s'                      q S"e it is new, Fox? what xs thG kk$e fif aZi tk}e po$itive elements

 in' tlr)e ?"ogyamme lf "w-he cowntyies or the Agency that have

pkenty of eftex3gy - Sn partickiXaxe ¢aza&cta, the ifmited States,

 Ger'eat ByltaiR astd Nax?w&y - elose *heiy irontie2?s iR a criticaZ

 sttuation and only allew enewgy expoyts in sueh quantity as .

.$uits theige Gltye$tncietect fyeedorri ico cte℃ex?ynine theiy own policy?
                                                 ' Counti?ies wtsh riteagxee eneifgy resQuizpees - SR payticLklai? Japan

                      ' but al$o mo$t Eu?opeast coufticy)ie$ -- obvibusly eozald not accept

 $Lxah a deveXoprrient, foy irhey wozakt be concxtsibuting to the

 bwwct.ens of the ?yogyamme wia;hout ye6eivihg astything in wetuian

  in a yeally diffieule $ituation. Of eoikkfise, this su.bjeet

 imptnges ost the veyy thoyny ayea of national $ovei?eignty. In

 eon$ideristg iche subjeets, ie is'of coux'se not possibke to alte]?
                E.
 theyealitie$Q£thiswgyl(ifiposugitetlaytoicheftext,buC '
 nthaic ha$ beffsc achieved is ichat aX/ ehe Ageney couzzzagyies -'

                                            '
                              '                                      .      '
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                                                 '                                             -.                       ,excluctikg Camada, ffo]? veyy $pe'cscie reasQsu$' - have.eommitted
                                                       +                                                    'tinemeseive6 ste a poiicy,winich esaXZ ie.ad sto a stege-by-step

                                            '        'opening "p of the maawkeos aRd tc the eeemovaza of ob$tacles
     +    dt          '                                             'toewacte" '
   '                              '                             tt         '                                         -         '                      '     '       psMom w4aic.X haye 5usit ktolct.y"ts,.X tkistk it i$ faiee to

$ay ick}at ikkreynatia"aX eQ-ogeevaticR thi?o"gh tlke inteipnational
                                                  "                                                           '                    .Eneygy Agestcy i$ es`fodif to a goed $t;awte '

          '                                         'CoRcku$iest '                                      '
                            tt -
                 a       Xft comeci"$kost, Xeav"- me '$ay a -kyf wogect$ #bQzkt ehe .
                '
ee#k,"mtsesse scke"eey of exina"stibXe- y.e$cky,ce$, aecogectikg to

whkh ehe optimal- $ol"eion Z6 the pyobXein ef .choice ofXaZtex,native

eitfawgegy whtts ec u$e sche iowe$ic cc$e eve$Guy'ceff ffiy$t, then the

zzttxt kowg$t cossc f#gem$, aRd $c oR, witb. tine highest cost soux3ees

being Xeft uasCil la$t. Xr co$t:/y ifi,eso"ziees a3?e re$orted eo

ineffoeee ehe ctr)eag) $us)pXk$ ax?e "$e(l asp, soeiety sultst cXixeect ･intG

Gsteygy pye<iu(.)taoxx ye$e"yee$' whi.eh couk(i be inxrested elsewhesee
     '
s#.oy}ey; thftR otinexex･agise woza1ct be ehe ca$e, irheeceby $ae3pifieing the

wmpwai Tetc3pns ehat eoukd,be aehieved in the inteyiyn. [ifo ensuye

elkae.; coft$ikmeios aeigasakky "se "ve･ e$oitix'ces in datehe apgeyopkniate

$･thwk'tkence ghe ljit' e"ee3.r ysqgix7es icb.at ft.x?ice$ co3fi3FespoRd to i?eal

eost$ of ge.wodzJiceion. Xt atso ye'qt}iyes ehat theM?e be imee tx?acte

 '                                    'kk extegegy sco geek?rcit all nations to have acces$ to the lowest

                                              '                                     epm.#$e escwde?va,:.･""3ff ljethfoyff havi･stg' pto $lr}ith"･ ic to g?}oye cos"wky $Qutrces.

           t                            '                 M                              '
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                                  '                     ''- J       Unfoytunately, the yeal woyld is net like tpts. Pricgs

have been set above eost$. Nation$.pkaee yestx'icti,ons on
                     .
energy exgeorts aitd imports, thereby £oyeing the resort to

higher eo$t eneygy sooReif than otheqwise and yequiring diversion

of produc`w"ive seesou3?ees rrom elsewheye. ffurthey)rnore, the

danger that t Tade interferenee ean be ysed for poiitical

pupposes oPliges couptries to liinit VheiM' dependenc,e on imports.

                      '
       And $o we Must t"y to do the best we ean within the

exi$ting situatioit, taking aecozant of all the eonst]?aints.

Wk'ae approaeh whieh X have emphasised so face is ico seatr?ch

fgsp way$ o£ pyotectSng oux'selves fyo;R dangex'$ relating t'o

petentiak intex,ference with tyade, fojp example, eo eco.nomise

                                                     t
okk the u$e of eReygy, eo increa$e indigenous $upplies and to

eraphasise tracte wieh eountries that give the greate$t assurance

#:･pt･'a eonginuing fiow of supplle$. ''

                                 '              '                                         '

       Howevey, sinee X･ have alyeady given enough emphasis .

t.o this apgexaoach I wish to conelude by sugge$ting that it i$

eqgialiy iinpox,tant to eontinue, aRd indeed ico lnerea$e, efforts

                      'eaken at the s&pae tirne･aloltg a differ'ent ]?oute, n&meXy of

icz.?ying eo i"ind ways to acinieve a better r'elatioRship between

pnices and eost$, aRd ways to bring about greater tyust
        '
bet-efeen t]7ading pa]ptners, ehe]taeby encouraging freer and mor'e

$eev.:,?e IAtex;nation&l rnove.ments in enengy. Pa]ptieipating

coRnicries within the IEA are twying to move in this diree#ion

wkth yespect to enez"gy zn the XEA a]pea. I hope it will be

                       '
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po$sible

eountries

to make progress

 as weU,

       Thank you

my remarks have

subjeet,

aZong

 foy inviting

been helpful

 me

in

       .these lzne$

 heye t,oday

elarifyxng a

-t

with othe)?
      e

and I hope that

 highly complex

 `
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             Spoeeh }').vre2waecedi s-gEr beiavescy by
           Robijylj 1"･?. X?rrS, D()pxk".>y i'kck'ark"isit]:atewer
                                           ,     Eitecrgy Rdv$ttiaych and Dev&Xopraox}t AcknitkS.$'t.y&lj.cn
                        ite thsp.
             Jfltpnn Atoruic Xnd"sit!rlBX Foinkyfi
                    rigscchxO,a975' ･
                                            '              ifilgg NUckr7.AIl a-{.Al:,Lm"C.y: k975 -'

     rr krR eleepX>r h(>nosced by trhis ikvitaitthon f.r-oi" Qttx

koltg-it±me fitrlends and histoxric paxitnescs 2ft inhe det;eXopa}Gzzlj

gtf utke geeg=efiuX u$es off ittoftilc eRergy. Whis vaulj"itX q"est

                                     '
ef ousc$ ere}pscge$ettbls iche ruDslj bthitevolentsv x'nsitrkzzcin$ of ruftthki}xi

ast fthite Xt $iteks icc ehitnnvasZ ithe vrksin gegweigr oaf ak Gzarescgy

$o"scce which nait"xff hit$ gavese us---ljke alj"yrtw-ico sein?evdi ehG

asctcifscesins ijf al.i sthre yecgeZGs of blhe wo3rXd. petnd it ai.ctt!b

ekeeXXescgees "s in# xeitp iins bffzzeffthtcs yiichowl: bfiascg ascj"erifdi

bu¥ rkin$ geoite"eiitM diewzzgest$, ito sta-crice ist$ swweY th'ut"" nesc furzaSic,

                                           t-kff ye" wikX, wthstho"tc beSzag $eusug iby iche Y)itscb$'itlteein $"scer""zae

ae. Xtc is welk ee$icabk.i$hitd j.it inhij woscidi thRt ljhev Jitpen}ke$e

ig>w."gekde have })sc"ught; i".o t:l}ff. vesry hig}re$t leve3. off excekXc.n=o

ithe thxkbkt.k" aecsc c,f irkvS,yig ii) l'iut""'rmothy wrkt-ln, }kMifust'1"2. ll'Z,}k}{:i

                                             fiige ilt kihe Vsuthttwd $inml:G$ k<>olk ljc yoin, ovtsc Xo"g-1:kvae x"'davNskeescdi$

iteed piterinscesc$ ito heZp lj$ igo Xeeeerza hfiw we &Xk vaRy beetedisc
                                                          s
:ikve isc haxx"c)yky wx'itlr 'thi$ gkf.lj of:' x3E}kL}2kre---i;hg ewe.ny.#me

gewwc}sr ck' iche atom.



                            2

                                             ,     O"tr pgytcneirship in this venittiye rk$ inc3eee hl$itoxSc

axtdi off Xong $tanding. Xn X9.S5, ltow yfto2rc) eheii 20 yg>nxrs

ago, guy naitSons sjcgned o"xr fthscstr itgtfeemelwh of,'ceoyiol:esinioft

                                             tl
ait itit"mi= ene2rgy, lj}3v ffLrst o:fi ygnRy agscec}raf-:.}nk$ w}i i.(:rh ie,Tei:'e

tco fok].ostf. XR iche ensiilng ?.O ycair$, tchesce ha$ be<}zz eeuch

exchafige oS inforfnatic)n, oE effoyit, of miticesciak$...ftnd ofi

                          e
getwvple in pur$uiir off tl3is agtiesij. Ny oscgkftizdi£i"n, ljhe

lje$. Eltescgy Reseeerch mndi l)evgl#gemeitit AdrrtRisljriticaosu, anS iets

pscffdecessoxr, t.h& lj.S. Aitoix.k'c Xite2rgy Couifni$siosu, kave er&cekverk

ru"sctw it.hitft 3,50<) offiithcrG.fll vksitcscs Eiroir} C}'epan in ljho$e 2C

yerkx$, ltzzd we also hmd ruoste ichesn $CO ffnpa"esG a$sigitege$

itct"asM,.y w"stu`ng isc ovx i'ac±liicie$ d"eriftg the sftn'}G perkod.
Tsc"ky, the ereewits ofi oukr ff.rrSg.ii3di$h3p a" andi pnerit"6i $ki.p grok7

                                            'L,･ ･.

                                              .$
     XAkif ycue we $ee Rm urrgent nee<il ico }>eroceed wit}k S;he

dffvc}ko-manentc og til}ifs gjf" of nntcux'ct. 3'iid<rc<l, we yeg<iydi "-

it$ it ?"nl'`:tty c:f nc"it i.o"(ill. ssiijrvjx'uj.. Whc)it t.l'ke eor}cgzre.c}ig; o±r

                                            -T                                            tL
a;he VnitLed Stiai;cbs <:xltGaite(ll ERI)A ov(}!r ev yeft2r itgo,,j.{; dthtre`:`Le.d

es$ eo deveXoge a plfin, or sljsrategy ofi stese" itxch an'di dffveiogeraentc

icbat woiild hoyek"iy scttthievc oxy diitzagerrotts degeendc?r)ce vlt

gftsceXial)ke se'mrces of IR3pocrted pcsk2rokcum Rnd it$$usce oitx

Nablkon ef. a p. ].cn{Jifu]. ytupp3.>r oaf esceergy fijrr <r)"rr futr.urc

gostiftretjo"$.
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                               '

We rkeXrkxfeecedi $kzr..h it gelaik ko Co}>gscev$s kitst as wscfi 30th

                                                    '                                        '
itficeex gthvj.ng rmkch schought ennrk tsyiakysSs ito ousc psce$gvit

                                        -t's
$Sljuittriosc it"d to t?}e vitscthott$ optiens we $itw.opeik itu "s.

     Xsc.,ick'ke plnn, ve eek:-xrG.vedi el es "iky:l>.()2r ctfi- 3<ey =c>m(r:}.x?$Lew-;Emec::

Yasc$k, Ssc wk$ =leassc blhabl we its it Nitblivsu essce #vGscXy ctffI)"ftdiescit

*xe petriroZs"ra 3ftdi neeicuxai gee$t a scitpSdly die¢Xiy}kstg gitexrg>s

scg$c"ec"ig, itBd schntc -v',rig m"se shkx"t as ffxs>Gdi±eSoxk$ky a-s

geo$$ibX..en ite aXtexneeitee, mcye plextsciiscwl fuei$-----izz o"ec eit$ee,

scttrksck>r ec"eeX eestd "xdathivm, botch oi wtrj.eh we hitve ift pkekeitf"i

$"gegeXy. Xtc wee$ ¢Xeeeec t.k "$ itl$v bimeit we hitvrv e" bsgkxt

w#erkrkagg scow sto deveXgp sehwa Xcscgex sceescm exxestgy stffclmeekijgie$--

ffit$k"ft, {hG ba;hec:<iik)y" art<il $t:>l.4k:"--elXe.:tr;.yicr---k;fi we itecElr "l;<;> l>a"ri:>

tchexn uaveeikftbXe it ggstexmica#n ken¢e wMeft wdi ichkltk we wiXk
                                           t 4te"                                              i. teeGiffi "hew-rae .                                             'G
     Wigerbeesge$ owasc ruitsic irapoxeljeektc =ossceku$rkoth, in"wifvesc, was$

sth& eresltkSzeskioi} blhat gee ytStrkgXe c)i)<>.scc,kr tr.ecr.hfteXo{ly, ftge $asegg2t>.

:fith"l2. sc<i>$c}u:'crt･, ec"uk<i} su<eoSr. oiur :l."scv--icc}3"zz'i xre.g"i.]'c}?cy*'ss･. Vsi;:･

                t.t .4                                           ,ecSx'slkoX' sali3:ffy ""."." elkex'gi>" 1"3{:lc,cl;s k-;.il)h .jLlast: <:rc'fiall. "sth :i"fit;

                                              .
scasstXeessc esc j"$st ecR$escvititiolt #sc jxx$st $oXitsc itsc ffvffn it

ec#gfiinkftiticigge "st j"$it k afew lt£ irhera. Ws Tk$ive comgeutesc

$S.va"kaickeoft$' ece geyevg tixxtc.



                          '
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   {Ik"nus, K･,r¢ must ]puyfs,ut-; ctll. tL72c) tL(}crhlL,(;>].(1)<-iJi,'i}:.i), j#.ezh <>ftI}.>･s cil

                                              .
   co.kil})j.llntriovil <>tt n].l h;.)..$ ts. cl'i(.'r)ce. o{' s[kt'Ji.Elfiyirlg c}i.12r c･}3c,.',"c."I･J

   re(z,Lkj2ru･ne.y'3t:$. r{tJ 31# irl}i-f; tl-}c;r･{-t' j='.･(.kt l.i<･s ",t: tl)･cz. xg"£i-ny}r

                                               v   heeeM"L: eli o"r. pJL･n. .
       [1i}-ie v})ttt.7aous (l<r.]'-l.x;ry'..G.it.;'e ojS: t.h)i.s,. kJ})e}"e vj-th -recjgdi-r.d 1".o

   ftx}¢le)qix¥ r/iow'ejr 5tt; t]li:-],1- sxre mu$ii p3ox?G c]eni{-:a<l kgc;x'ci}sJ'f･s.imv{iilmy k'xiL'.h

   Sts (":.istv,vcr)･].olm}enii. As ci niL'"{if't.(?.st' c)fl fic3cij, we wc)2come $tt<)h it

   cottc].u$ion becrE}use w(} regascdi nttc:l"."-,Ry as orith of ljae Rvsic

   ettscq(:tzive cmd pxc"u',".'ii.itg sox?irc"$ off er}(}crljy. Xlj S:, itstpmtttx'

   itk]., es-ivrkxox)yric3n".a1ly cigv'iitn, c(roi)cit"}rkc:ttil., alirc?ady in itr}

! itdvitr>ccct sititg" oS di<"velopifioltt itndi plentJkSul---pitirinrkeulaxrl>'

   vS.iz.h tz},･o. g})rof;pc)cts"l: eX 1;]'](j }"]/"c'i;Jr:{･'s-i' cjc>i",k"p{g itlc::".<; .l;-il;")y. 7,ixr/

                                          ･                                    .   :it: ftiE}she.c.; l>()gkt2i.'-i.fi.}:L].it.] wjviLh 1;he scc)y,t; c)f olj3: E,xteirgy pl!.(lin.

                                               -t                                             s ..                                                 '   Z,ohit },ne e･:p3.it.:1n:

                                              -$
        Xit blhe Vi3rkined SinRti-s, sorue 40 r>ercrenit vf oiiy itlt()scg¥

   cr.e,r}ki･i･''r,T)it3c.3n {]rc"ies.; io 't.l}･･:j ab,c?RitrlLti.-ll1･il f:t-.c:1'<'>,v, ?rl.io:,'.<is piny'.tg"i'}x;

 ' c'n"k.'tt:' s:e'?.uG±-erv,.":y.t 5r: ''l.,',ro.f:t'.-:i;':･ ltc･xi.t:'r-･l:.':t,t x'n;cs{'"i 1'.o i:ivl,it'.,

                       tt   $Cj'i{.(i}l'1, cc}ol[ (r)r cux'e rrtetesri(ha{l:z ';lc} l.)c)- S:'<1}･.a,n:i.c.･",L,t.tc.<]. X`;'v ;".'.']tlt)..:t<.jvL)

                                                .
   fi:hltic eit Xe&st fc>sc ruitzz¥ yGnrrs to c(:>}'rio, we can bif3tL yiteeic ut}is

                                    -"
   pecoce$)s heajc scec2uiirof"t}nin t})ronfgh th(} di3.scect combw;ti.cT3 c>f

   cgitX, k')ekxicicui"giiy in?'}youes}s si].ulC'tsk'c?d kect coiikbu$tioit. Ws}

   rkk$o nec)d oi.ikr coitl irc.c.:eRrces eo szipp]y -"r prropcsefi s¥ig'ii:.hw.tS-ny

   if"elL 1}xV.･u.cit:iry wl}:i(:;'k '"iEz) hek.>.e x･gi.l.k. tr>e kumb].e t,e }>ec'ex2tt<"t<p t]s k'G.L'h

   i3'.gitj.di ct.nd g".cpu:oucr, s;:･xxl.;',astti,itutre)s afoir }.1.tsety<:')].cv.ff} ar"ij r}it'in"3"eL.1. g"s.



l･

                         '

                             g
                       '

            i

  W?}e.c.:ij txxrg c-mpg>].icatkttri$---g>scoce･$$ }n.Gat din(ii $y"1:hetLic ffxxcX---

  stgc;detikeec can coRsuig},:mu. sevescal itkjxc)$ bi}e <)xllrxreBt. cRpe{ity
                                            ,
  "tf gzzir ccak i"<ilzkstr.i:>r. Andi Lt L$ k:c> ljkese ifi})plG.crzat:i.ons
                                        j} tt
  khltii we inh2it}< ousc colttu oughin ico <-lo. ffihv$ we･esce Xef't

                                              it
  w2kk tl-ke steifd foxr itltoichGx- r"ewj#r eneyg>? sousceeG icc $"m)iy

  ifteesc#iitesssc$ rkft oitx eiifcrljy±cftX capitq±icy, whrkel) wa know we

  wkXX sceedi. Nuecleitsc geoisJesc i,g, ef ceuecse, 2deit13.y $uiitedi

                          di  icas fa.XX tchitin ne･ed.

       Xit ithG-refore ruit}es sek$e foy u$ tio vait}<e a £iLv'ftk

-- ecoyk}v}kerareftin, it$ it makintccesc Dff l3nicioitki poXrk=>r･, to ljhe

  keceeeekdiscitstedi dieveXovrndvsk gtf o"sc ="=Xencr geokvesc exmgeeebikiety.'

  Xe kiteqerrk rk"scee schitlj, ee$ cltXy it orrcsoxey gkeezz=G ke ""x ""eXeeesc

 .stifXkitedi boudget; cXeitncX¥ ix}dScititees. Lific sft# lj"o"in'ij it afew strkg=xde.ee.:

                                         e                                   -       Xst ehe Yi$citk Yeair k977 instdigift 'vee j'ttslj pirge.yo$edi ito
                                           th --
  ec"gegscif$es, wg heeve scegue$tcitd $304.5 yftthk2rkon afonc x"zzs'rkvsc ge#N･ksc

                                             'q
  scG#ffwaerch itscdi didexs'ttXewpraexulj, up ffsc#va $?.23.g TyithkXkitzz ee >rener eeaso.

  Y"er X:l$$:ioft geow"3' yeeazexaJe>x' <3itxyeel.ci;stac'iT}i;, we }"}mve it$kecfl fic}ec

  $6$4.3 sual.kS$y},･"x) "}<)st-ee "i:h"n $j.6C) g}2.kk.a.<?n Sii;oi" $.#."･'.2.7

                      :}  vaaXXa"n wa >.treeitscL mg". <>z!sc ltwc:k"assr' ti"(ek ec¥cj.ee fitiz}{ikf," .y.'"ck={:}fiic

  stdeitsck¥ iceripXedi blo $347.a fnrkkXthosc ficrera $S.9.1 i¥iikXiok lt yeMer

  eege" wtfte sc"=Xeast vacfi,i'.escrkaG.$ se(:umi.icy dizzdi $itfegxxitkd$ sceq"degi.'

  stifitfurky dDubXedi ic# $27.3 vaiilithn afscoy" $X4.7 maiklj.ozz & yeacr

  sgo, itscd ok2st K･e'a$ice Hkgnage;vicaj}x)1: xreclflj.e$t juii}pe<R 40C })tescexeykt it<>

  $S2.g f{krkXlkcsc afcr#y" j=sic $22.2 iE}.i21i"sc m >Teitsc eacerXSecr.
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                               t

"veeecitIX, ""sc pac"pcseg. b!idigeeix'  ffoir "i.icXeeey deeqfgewXewpregscic itt

                                           e
khe covarkng yGiter" th$ appxox.S.mcaeeXy $3..29･5 brkXkivi3, =p 42.4

                                       sl 'b
pceccesct f:xrova it >Tfidij' eRsr":l.:l.estt. An(R j.t: nX.ge.o sceps"."-es"}kbl$ :3.6

                                             iye:rcexxbl c£ gtix' tr#ljERi gexrop<>$gv&di buck;gelj af#sc dith.yg}crit &xuifcr{¥

sce$aitst:hs dievek,ogeyneftt itfte devaon$tzrft"tioims. 2 tehink ith<>se

stigzasce$ offfGsc diecarttittrkc icesinlyfion¥ ljo ouxr covai¥iiinvaegesc ico ehe

f"scichG2rijsc¢e "£ imacXmvaec ptwgeec Sn the VftXixect $eitittws.

     O"kr coritTitisciyient, howexTer, e>eeend$ ktityitnd vaxec .ew.koecif$.

scg itsce eg"itkly cominisciced tro inteescxkesicioitRra ecoogeeescaeioxx i"

itX"varke estexgy, a"di itit $h""kctecrthxxg geusc "erffSgeoensSb3Xkixrke$ isc

gescovidii"g itwce$sitscy vasljeeyrkitX$ it"rk a$$i$tknce ito vusr strrthif"dis.

Jaxsft ltbex3in one gT}"setctr} ' agu, U.$. Sfi<ixeit'itxy ef ,(.:esifziicee Stei)scy

                                        '
Xrk$$lngeer kew$iciSked beff"tre it cr#i"v"rkifitee eS ithe Coftgscess

                                           .1 .}S
tsb"xrk ouer 2g>tescniticrk#ititk rkkit¢zkinx'#n$: " 1
                                            . e$t
     e'ouec geoXiecy ewfi shitscigeg tcke yifitcrffff"k beeetwfikin$ off n"eckgitsc

asitee3:g:ljs w2ljk cbi}ex"$," lite s"a<il, '']'ikfo' hGut.) t'he kdey fltct.o'xin rkfx

wh}-}ev <{wvit3.":pscEwy)'1: o:ff kik uy,}bsc"z･]u=c]c1g:],trLcg(:lt k)celjks,<.)]r3{ # {, 2.;kk:Lescs)dvtte.c:e}kijj.

                                           skgst<tc}sge.{t.:.}iriscse esscscasxe{.}"siitt:.izztr.t'3 ititgll :i.sks)'lr.t.ts"1:;l.</:)s3:-" v,rl'k3tiech hza"i,ree, a)" kn

                                              e
gscew#"ereegisug dieegsceee, eei:!itkXeect "s ico eeveSdi tche uzascg$icscttSnffdi

                                       "psc#kaffex'a{;a"an paf st"cXeeex' xsrg&}l>oscse.st
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         "Xft forej.<sft pijki".>y tre-rmf..,, lliowifvssc, .pthe ipeneffiic$ wff

    if.$. zagcXea) coopexrfiitic)ik, ige. whrkeh ouv e"scthchi"eftt $xtppXn,･r

                                     !h     f'
    evitgeitbG.Xaey ha$ b"ttft lt ]<ey Sitgk-ffdiastit, ge bth>xoscdi wvesk ifkij

    ek:igi#kitX fi.$$"w off mdivEiy2cithg ousc xwi}-v!roki£escljtiS-ijth obje=ljthvG$...
    ;
    ,b"ic otf the escekrgy csci$i$ ]wws e}uekrGcdi men "fthitftced "ftctexrstfiftdia=ge
    gi

    ioff tchG beftsfiiics---rkn ffttcic, sche itbsokuice enece$sietxy--ofi

                             e
    aitljifst<iiegeen<iiestcre i:if v.ve itsce ino avoi<ii tLhe $i;"krl;rktiyrkng eE:ffee¢ix$

    gtf diiectasted x>crrkcres itndi insecxxscast¥ "f eiteergy $zappXrke$ osc

               '    ozasc ecoltew,xxi= heitiigh gmdi oucr poiiiniceek wghX-b&rkftg...Tk"$

    ixhee Vscthstgct $tcitske$ X$ $escvrkscor rke$ ijv,en rkxeljeesctw$e$ by evsceeitixthkg

    it ffsces}"rewosck whthch wakX wnutbXe thsc lje "pmewse"ecsc icit ichif k"iteswxtesblth"sceek.

                                                       v
    it2kzrX<thlfis}".jtL $ijkrx?l.cG$ "}twx"X'&t;, c£f.axrthlkc;; $",<:k .c:.;#scv:l.ew{.tss g.',}>xc)zadi

                                      s pt    "scdiesc ec#mg)xxscit}pk,e scew2rr¥iss "scct coxx<3tht:fi."ks t;# ir}}o$ee.mavcaiXmbk.G

                                               .Sh .
    tc# dicevaeE;sc3.ec ¢"$sc.OllkitX$e'' <VXkq"#"t'."> '
                                                ky
         X sh#"Xdi itdipt by wn¥ ij£ expXitftkstSwsc £hltlj inhrks stny$ickrc#lty

    wit$ i}k cij;iiiec"iosc A,g･ath a keg±slit'"iv" vx"wp<)$if.tl. 't'tt t.l'}it

t"    C"kg.'.-(if;$ }:>y P3r"."p":Ldie)=i: }'i<>ec"<il i:t.> gafu'sL#fe 'l;l'iie Vs'>i.ILc'･<ll $tt"Lcts;-d;'
                                              t 't
                           -
    exeekg2#.}:)ikthiny #£ $uy)i;:}kyks2g ikew{･: #xxk¥ ,wskte ge.F #ykr ciloge(?$'tr..i.pmi

  ..ifscsciechvaexeitsceedsb"steeX$ewtcho$$oio"scexzastcewiwasc$kbecoitdi. t

  i. --                                             ts
    igff it!re ccen£k3ftittc ixhaic the Coshgsce$s wiaX scij$poftdi afltvoscabky

    ic" ithi$ ecXeinst',ui3di "scggnlj sceedie



                            ･g

                            '                              '       Ait it;hff sdirRe timG, we crecc>?nG.r.ew. bi3at i'ii['knz o't:hc}k:ti gcguift].ly

                                             `
  "y`gextitL i'r}kintg3r$ k:l.s,o =mLII. ii(:}sc o"sc iti;i;.e!hl;S.en res vtf'e]:Ik "s t.h".

  ititeenti"n oti ttinhekr nikorireitir nck"tti"nf;.･Whc}ire itecee thc)ge.e

                                              '  "}}itscb$'' <>er gex-c}}:)3.ems.[ yRgwon4sctJ3.c>yi(}Ci {i>f.ktr3-G-e.xA. i;ge･1:i}rie Ucr:il.rl:".<il

  Sicuet.ijs, fioxt exltvagerae, we $eSkX---even afieeir sorri& 30 ¥efixr$ otf

  opex:abi.exx otf itR wltsca-safe nucleitcr pc)wecr jRd"sintry--}hmre

  it <ozaick3']ulftg }:)x'ijblene of I)rkbliec itccepicitncff vfi nit=3.#mxr powesc.

  Xn it kxEubeer ex'- o"cr seitbues scpt<lrk itew, n#ljRbXy CkkrkSoscfti&,

  $"kBj.k. bKkt; xr"<)m:l. gscok}p: ity.e e<"/:tkE.}.ijS-"g g<}er i"cx-it'lj;<>sci.aiye:- oft

  the crftnsicxr"crsctrosc ofi !xkvptinkeitkr gekitscics ewsc,' rkn ctch"x' :ew$e$,

  cascee ffix;pa:f ey.g)ece$$ir}g "ermvre or#n=wscn$ ainollsc t}3# #mnt'el:y #er

  xk".-=k"lksc ky;kka,Fc;er" oi" tht,e.', thttj-'c-c"L'.t.; r.+?n Vbs.'., es)ifksd-#1}x'k･t.}Yjiz.

       T}kiff pub3.ic croft=ekrx th$ a .ft2r"bptthra, meri{fi we ]""ssc dewitX

                                            e .--                                              -. t  fefa.kh isc. $kr)ce is3 vak}ky ck$e$, "af.kg-. ptv"ncce$ "ti .={>"cesck lidere

  bas$edi rksc wva"ic2oniti ffeeitsc$ gsc zawwrkscfforerraewdi ee$$resckit#ft$, "mesc

  asc:l.t:ti"3. cre$k}ok}ryee sks ,c.::.iit'{ge.]ll.¥ t;in.ee <']j#s3c}:kori.yk･ciitj.c}m c}ir tclft¢ stnct:s

' pk>c>vf.; stucr:l-c}c";.xr y}ew#kr. [I'h!.s. aii.tp>e cfalt efi.#isfix" a,ii3 suudi-in oil 1"?}e
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      $Snce sche earXy $ixin2e$ we h&ve been in nhe phase oE

cheap and at the $axne time veysecike fo$$iX Suels. Reraankably

enough, the$e cheap bossaX fuek$ aX$o ftkiowed foir low capital

costs. Actxiitncemeitics Sn eaftkeer shige icechnology as weU as the

ikstalkation of eii pSpekSRes sgrkcle workci iggkde icvans}poxtatien of

cheap oU geQsstbXe wittr}o"t adding $ignkth'cftsetly to the fuel

co$ts. Zlt ehe inctu$ixxinISzed cc"stexie$ eki$ led to-cheap energy

and in tuxn ico aft eRexgy inteRsive econoinic infftr:astructure ichat

                                      'st-steed capiicaX and kabgsc Eer itctdiximkaX kxxd expensive puscposes;

We aXi expeytenced higk econcgyiic gscok7scin yaine$, iche mo$t striking

e.xample being Japane

    '      Now fossil Euel$ have become expeyisive, one yeason being

the physical Ximitation.c£ a yniyac]He ofi nitixmeyex the oil souacces
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of the Middle Easit. The oicher scea$oit is ichG wottZdwide politSaa±

confsconeauton of ehe deveZopSng countstes wSth the indu$trialized

woscld. Any technelogicai $txategy to raeee these chaUenge$ takes

timee howevex, The $econd pha$e ef the enexgy pxoblem is there-･

 tiosce chaucactex±zed b¥ expest$ive fuek &sud stlae steee$$sky ef egeergy

coRsexvatiost. [VxeditionaS coak pvedugeiQn will be enhanced and

nucieasc eXectricity will be given devhe Xascgast pos$ible shaxe as

                                             'the$e technoXegSe$ are ftvftitaebXe bectesy,･ XS itha izadu$tscSaiized

                                       '
"matiQns asce engeurageCl eko"gh ee pvep&ye and laun¢h long yange

technological prcgxain$ this %tfiXX havs ico be dene an the $eeond

phase.

      Xst the vaedi"m aved kokg sctswage S"ic"sce trkesce are $evescai

options fonc a gevaceicakXy ttkXiwaited s"pply ef enescgy: iche ha$t

btreedescff $olar poxvesc, eoitl vrtthiit cffsctrain l]Lvait$, pos$ibly fvas±en

and at$o gaothermal eneygy. Wkey alk esve cawital intensive.

One oaf iche$e opicions, ey vaove pscbrkbXy a eombinatSon thereofie

wi21 characterize the thixd tixfte pha$e. Xn view of the then

fuBdainentaliy and vadic&Z3y ditfevenit natusces of pyirnascy and

secondary enescgy energy stovage wiZl become an integral part

oE anodern energy systeTris, pxebabXy in Une wkich the related

enexgy tiran$porkation. The functaxRental con$tscaint for scelated

enescgy stvategSes wUl pxobabX¥ he iche avaiXabiXity.oE capkal.

GReWTH eF NUCLEAR POWffR

      Lates't Eigusces foy eZeetxSeixy generating costs are gaven
                           '
 'm Table i. Refescscing ico ehe ff.R.G. in Jazauascy l976, they asce

bypieal･ of iche beginning oE iche second phase otf the energy

                        ;
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      The nucleex community sks cnXy gx'adualiy leazrnSng to en-

visage mot oniy the nucieay yowex $tatiosu$ b"e al$Q the velated

fueX cycle ancii in geasctieuZksc its hatc tesii enct. [gable 3 gives

daica fscom OECD nucXear f"ek cycle ast.ivadekes thae ere consi$eent

with the low OECD e$utfaece gsi {rak)Xe 2 and wieh the ca$e oE no

Pu recycle. eumuZated kWR ffuet scepxoees$tag sceg"irements build

up fxom about 2 CKxx. Sn X976 to aboue 300 CeOt in the late nineties.

A comparison with the tigexe$ box fsce$h "vanikia dsmand indicaees

"a eime cteXfty cst abozaic k5 yeitsc$, igke scSgke ice build ct stuclear power

statioit, to buern uw inhe Eirsic ceye and eo waiic Eorc repscocessing.

This time delay to $ovae extent exptatst$ why iche nucleitsc community

oniy noNft; ¢cmes to Suliy ekvisage the prcbieifT}$ oE ithe hot tail of

ehe f"el cycle. What the mae].eex oomaggnticy he$ to envisage too

Ss the fact ichat it' i$ ic2kese its"Q"stic$ ost Sscsckesiatied Euek which

                                                   'fntghten a scientifie amed moxe genevak geubMc. Such eencescns
                                                'ewe Suythex hrkghligkeect by the tsT"eukk$ fisi pZutonium $o availabie.

[gapte 2 indicates an OECD cuigtulainXve totak ofl ()CX)t cE fissiZe

Plutoniura to be availabie in the xy!id-sttaetia$. Fears are so

exexeme ichat rea$on&ble peopXe xy}ai"tain inh&ic pXuiconium makes the

diEfeyence betweeit･good and eviX.

･TZGHTNESS OF A LARGE COIF4B4gRCXArts' WS3is CYCI!,E

     The mo$t pxe$sing psohk£yit$ ofi the hoin en(i eE the Euel

eycle &re wiith the scepncQce$$ing fftewiZitie$. Heye s"e !eave a$±de

the chemicak engineextftg psccbXem$ off yadiasck'on dama.ges to the

7BP leading 1o DBP and ZwXBV as weus as si;n±iay probiems. Signi--

ficant as tchey axegthey aan he sokngeCl ±S, cheiaical eng±neeMing

                                          '    '
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tests and xekated cteveSegeraescit$ aere wzarsued ecv a lascge 'estough

scale. Xe geheuva be sceakized icbec khts eregzaixs$ acteguate araounes

oS highiy ixscediaced MWR SueX elemenic$ astdi blkcatc tche$e have beep

available oRly $ince sce¢enicXy. Whesst i$ Reees$ascy i$ to have and

opeyaice ee ffew pscokokygee £aeSkiicies icew cteveX"p anct te$t ctissoivSng

and pacoce$sing ekgineering $evheme$ thec deal wSich irechnologically

$ignifi¢anic amouscst$ ei hSghiy ixscadieced kWR tfueX elements, per--

haps abe've 3e OOO mo/ice Osce $in#ljki scec&ZX ickxast ichere weMe----
                                                        tt
"anct $tiXS aace---savescltk such facikiinj.ees thesin lje$tsd the dis$oiution

and pxocessing off £ueX eXements wiek X#w andi ruedSum touscnups of

up ice l2 OOO ptWd/t <G.g. eerksex"-oercil, NF$, WiRtfscieh, LG ffague, Nol).

The abftve qmotect chevaieek- enueimeewhkg pxobXesu$ eurnect up unex-

pecscedly when k)uxmxp$ higftkex ichast i2 #OO gegeV<g/t and up tD

3S OOO ptWd/t hftd #e toe repscoce$$ect. Sueh a tfew scepscocessing

dacalg.tSes afosc tthe <l2eveZeiiyyaestic aft.<Sl. t;e$tZzz{g oE uae{aeit" chevaical

estgineeyizzg $chesfte$ w#"kd es$$waxfia it ffaxkcigth#it schat sceiestes to

Dxesdene Yankee &nd Zndianpeint im ghe devekogemene ef LWRes ±n

itine VeS., and Gundixemmimgen aftd ekxi.gheim in ehe LWR development

                                                 '.tnthe F.R.C. flro $orae extent inhe WAX decikixy of Kax&sMuhe ful-

SiXXs schi$ Sunction inthe Y.R.G.anct ickne PNC* fuel repucoce$sing

planic in Wokui Mura is expeceed eo pXay thitic scie in gapan.

      A$ reentioked above, £he Xine ew" ?de"ea$outkg ef this paper

it$suine$ thaix ichS$ pxobXGre can be icitkek citece of. But thexe axe

 tl$vll oinhexs. eR the tecImasSogicaM･ sade ichgife asce pyobXems oE

tigh'ti3ess: ¥nj-inaic iretexticion fiactoscs kaKfe ino hG in$taiZed undex

normal operating condibioRs? What is "che yequixed tightness in

design basis acerdenes fosc such bothr"L-incozni.xtg erepscocesstsg £acUi-

krkes?

..----.--

*Powex Reactoy nn(3 Nu(:i.ecktM' "tr"k:/GZ,. g)eKfeLbl-E･.y>-[3 Crc>i-pokraZ:on
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                                                             '                    - ･ww
      LGt us,iook ae a few fig":es.                                    The me plant of Mol
                                             '                                      -'8
                                         Ci/sa¢ oti Pu or l.2 Ci/(Belgiuva) was pescmitted to xelease agelO

year (2]. {Yhe fuei thnceughput: wa$ aic kOO ic/yeasc. Ist ca$e oE the

WAK of Kani.$xuhe oniy a few mCi/year weke sceXeased but iche thscough--

put wa$ smallesc than that of Mol by at lea$t one erdesc oE magni-

tude, At Hanford (U.K.> a eotai of 5.3vaCi oS ec-eraittcescs wesce

sceleased in i972 tGgether wieh the efntxkestics oE the "200 asceas"

where the scepreeessing and wa$te teceatment fastXitie$,weye located' gal

" Theimpoxtapt,?ointhGxeisichefactthatsuchsceleasesaxe

$tsceams of pt--emtciceys penc time. Xst iche $Xeceage$ become limited

by aceguiauton eite ha$ eo anicicip&te a pos$ibky srnall bat siceady

buUdup of oc-emitteecs in ehe environrnemb. Xn vtew oE eheisc very

Xong hali iife ithis can, in pxincipie, beeome a significant

b"Sldup. This raises two question$:

      a} What a:e the pathway$ £Qsc tk}e vaxSou$ i$otopes in a
                                                               '
         gSven envisconraeitic and ttsce itheue accu!ytulating ptechanisms?

      b) What asce the Meference time pencSods tiorr the continuous

        buildup ofi scadioisoirapes in the envisconment when ye-

         gulations fosc ithe facility effX"enics o£ or--emitteys asce

         conceived?
                                                             '
The firsic guestien is of a sitrictly eechnokogical nature. Much

work needs to be ctone in this aurea. B"e Sic ean be doneF curnbeac-

some as iit might be, it Ss alt ultimaicely $tyaightforwaxd taske

This i$ not so wiich the secend guestioit. X$ a time period of

Eifty years sufficient osc wilX only a hundred years do? What

h.ttppens aEter suah a ye£erence bime pexiod if nucleasc powesc

then i$ st"l a nece$sity? Need2es$ ico say that this guestion
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                            'not, only scefers to m-eyftitteges. A. perkapa even !noxe ststking

case is that osi zX29 havsng it haxfi "Eg of y m･zauon year$e

xo<it±ne does en'{eM "the nte$pk･eve. E$utgf}esX;a$ $be:kgw thait within a

kOkrn xadi"s arc"nd a X5egt/yeew xepnoce$simg plant a xeiatSve
                                    , l29                     pm･ agx ･builduge oE l.6"XO pesc yeex take$ pkace pa], assuming a
sceitention facter Qf xo3 wkscy} is e#za$tstceitit wsch icedaye$ ,techno-

                                                            -- 3Xogye K6scSg believes thesic suctc raQsce kEkrkit a fferasescion ef l.6elO

of !l29 shoukt bs in iche tchyx*Sdi C5]. AscithvaettScalXy ichis would

                                  '
elead to it pexmissible Xime perioG of enty IO yGayse 'a$$uming,
                                 '
howevesc, ickat a given indiKxSd"al Xivgs Sn ehe sceighbeerheodi of

iche scspscocessistg plkkic trksc#ugko"ic ickes": geecriodi.

      !it S$ hiterd tco give rk e#stck"skxge ftstct sstscaighicfoxwaacd answesc

bo such ljue$tian$. Let *s stkexeffDsce .rewain sthe qzaestion of peymissible

eeffafsnyuezzits of ct-emitteer$ diiffafe,-eregskiyg ¥ghke yeteRtiost factoscs aife

ic$cl/3;)okogtcalXy XeasiftXe? W# wlka$ Gitct iic i$ igxipoytane ico xefilect

#sc the txa"stsscftRiuva ftc"gewx"xffrk,eth,y #af $geeftix iiWX afttel oite ico thscee yeascs

ftff℃ex $huicctowza. {Yabke ag gives xrakuGs fosc saxch aceivities pesc
Xe3t of spene L¥vR f"ek, pdeyfieain"k:ca2 twxgeescience ltic Oak Ridge {6]

ha$ shov$n ichaic alx wa$te $icxeeggs coRtaim abouic XOmg of aerosols

pex m3 eE atsc. such eexe$ots nX$o ceiRe £scom chemical ctissolution

gexccesseg Qff iche spezzic. Ezagk. A$$"!yiing ed.sc x7ent"ations of lo3 m3

geg]r XOt of di$$okeqfi"g fiaxek "gee s'e".'$ itft i"herce"ic, anyway existing,

xetelttion hactosc of xoe-5tcekoT"S stosc eche eseti"sde$ sitvolved. xt

i$ tken possib].e eo itpply ab$el"ine stXtceys esc ccritbination$ thexeof.

Addile"i"ftaX rg"'-teRtiok Sltceoer$ efi .:.#i# aLto L'#5 esxe then ljechftologScally

feasible. Wo tuainicaiR such filiceec faceoy$ afcy aXl cottditions of
                                                  -
the day by day opencation of es eceprcces$kp.g facility erequires not
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onky abso±"te ntZicers as $u¢h b"t al$o a mode oti operation whexe

alk oichesc maineenance &nd srepaix seep$ itme consistent with the

high filtex factors. This mighic be maosce cugibersome ichan expensive;

yet iic can be done. We theyefiove ftscutve at ovexaU xetention

factors in iche orde-r oi zo-IO which eoday must be considered as tech-

nologically Seasible. What does such a retention fa¢toy imply7.

AS shown above, sonething like 30o Ooot ex" spent Ly"R fuel is expected

tc have pa$$ed ncepscocessing in iche iate nineties. pesc io3t of

$zach fuel we get about 3.3"le5 curie$ os pu239 accoscding ℃o

Titble 4. The toicax i$ ichercefosce lo8 cussc±e. Ageplying a scetention

           -IO                                      239                        .ma 2incter oE XO                                          ox the eguivalent of                           Cuscie eaf Pxx               we get IC

a' Exaetion oti one gvapt. WhS$ is obxfSou$ky aeceptab±e in view

OE ick}e Ea¢t ichat it xepre$entc$ the OECD totaX. Yor comparison
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one should rcecall thain all the weapon tesic$ oi the fifties and

sixties released a itotak off 5 te IOt oE Pu bo the global atTnosphere.

                            'This scesult ncequisce$ ttn inicescgebe"eicaiciczag

      a) We ance inieaXiftg wikkk eyder$ oS suagnitude consrdeyaicion$

         and "ot wiich e:･tacir ffSgunces.

      b) Not onty wu239 and xeFxoce$sing f&eiiities must be

         taken Snto acceunt. Ali fuel cycXe fac±lities must be

         een$iGeered.
v

      c) B¥ the year. 20X5 odiig- $o sthe total off nceprccessed I]WR fiuel

         i$ expec'ted 'lro ke higheder by a faceex of IO ox so.

         .Acco"}pcting3kr･, fi. fftr.rite"L-.:.i-on off XOg eff Pas weuld be yeleased.

      ct> We have st"diiedi Xine icechnoZcgkcal tfeee$ibility cf

         retention factces of xofke. wo ine con$i$tent wtch such

         a hrkgh yeicenljio" afft#e,'.o.,.A zanctenvy fi21 Fecactical opescating

         =wftdiition$ sceq."i-vas.,s k.ndfied # Rfescy. kigh aegscee of meici--

         egXeltsnw$s.

Lei- us corfte bitcl-c sco iche =oxe$iddexaici#k ofi the yeafescence tiine geeriods.

W.he above g±vess onc.rke]r$ gf, maga.z･S?;"dig c:, eeMky $how ichat we aMe on

t:he $affe $ide rkf scesteftkvnvio" fiitcinox$ of loanl# asce ±nstalled. xn

tJhi$ citse oRe hkays itayae, 3As->.itxxi･.Xftg nyrkn. icake pXftce, expetrieftce can

                                                        '
acgvNi.ignuxl2.ittle. E,}･et e2$ Ercw, (}".k$i.cfi.ss･r etwdeke Sue]- cycke as a whole. Aic

?.he tsicexstk"v.iiouak X:,$tit"ee fo]r AFptied $y$1;eyft$ A"aXysSs

R.Avenhaus, W.iMfeZe akd P.pteGecfttk con-$irkesced trhe lascge s¢ake

iepK.oi:,nGxtr- o.ff ik -wa..u( 3-eg}r ff"sk cye]-s ficec 3600G!･"<th) [4]. The

"SceRgix,rio =.or,/,.$idesced .F.des.in h-?."eede.r.-s itD.di Ets,igh eernpe-yatuxe yenctors

enky. If we &ye intesceseedi in oscdeir of vaagnitude considiencaicions

Orily ichis is eg"ally sigixithf'icak{i Eotr, 35<)OGW(th> of £WR. One

                                      .t
                       l
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may relaee this to ITW(e> of LWit eapaciey, which fits nicely

with the OECD thWR e$eimate$ tf#]r ithe mta-nineties as mentioned.

The intent of tche XXASA $icndy wa$ ct hrcarkeer one. We wanted eo

               '
      a) thec exdesc #.ff yitgegkixaxte o:rv ehe inoicesl irapact ofi deploying

         s"ck B tw-k cycXeg

      b) the pxi.orttte$ i." which kei antiek gR"$e be g±ven to the

         vanvkou$ geeemaykff geS inke tf"$X, ecyc2e'#

" c>tkekiftd$oscpmer#kgwaXnst"rrydieci$rk¢xt$Sscvokved.

Basicnkky. we eQit$th<itesce61 exg.)gewem"t-.3'."ft KrttX"ecrw afox dD$e scfttes. By

expectitseio" x.7aXxxe$ vge iKftF. Xy. inheisc yvtite"keszy}ftfticnX raeafting# Linear

axfevage ctf k,xigk aRd kutnjmp evftksk'se$ kkg ever eSsyke. Yiguxe 2 explains

tke p, scoceditterg. rcwo tygeee$ oS fi##e xitice$ wepmig"e considiescedg the

dc$ig scitice iesc eszz SneivictzaesX ik [/tuYg'ne:] itnct inhe dose scalje foer a

    ecmarRstajrtin,I., D?gmawxeNA:/",ww.c$$"sk'$

       it()}$E S<,hWff$x<:"XX#-."sc:xT->e<M:WE(I>gOZ3#Gk･l'/YOPU]lsAWION>eB!OLOGY
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 geopulation in [IgEytggSM] . sech ee$e vaele$ are obtained by

reultipXying tfnc eni$$See in g"estioy} by a eypical methLeoacology

 Sactosc and XCRwhP vahae$ ma`,:ex utke bioXogicaZ/heaitk impact. Xn

view ofi iche bsceftd puege#$k$ #ff ixhe $ewiy we kept a high Xevei
                                     ,
of aggvegabioft ox $twpXirkexitic.tsk# irhe j-ctea was to get an ovex-

view. Tahlff 5 sthen gk7gs .w.desuXic$ x'-csc eypScal noscmal opeirating

 kD$ses fosc 3600GWkk>. Cijk$i$seestinkv vctigh tche gebove obsexvations

on ths xigescous zBeentge.g oaf expec`ta'utoyk valges we evainaiced the

"ecatios ef`,:- iche$e cto$e scitt-tts ic# sche kfty-sgesy exksbling natuscal

yadiatSoit dose. scitte$. okj-y xrftk"$$ :/ascgesc ichan seen3 fince shown

 ift Tahle 5. The xif$"k't$ kxxdiievestre tckkt Kscg5 sceleases Serom ye-

pecocessik-sg S,ctciXSiti.svts$mxre kft'in k"#ggetabke. Reice"tioR fiacscoscs of

 ke3 esc so xkth$t be extfopty.ffdrrk. Azx #khex' erei&inSve dose ncates are

K7eicy $iaaXX. This x7ery xreass"ntitg "bseyxration, heweveec, rest$

#n iche ehcice cff sthe #t'hffsc sc$eek"2e= ff, ct=icoscs iitdic&ted in the

                            mp g.Wabke. ffosc -P" wee hafi it$:-:w,ftsnt                                  wa asc-}k$ $inudy. As we have                              k ij

                 x#                    citk be.. eemsidereG teasible. The scelative $een values oti kO

                                    -- agturden$ ehen go down ec valwes gff XO                                      Rnd ies$7 and ehi$

 ikXvi$'tr-atGs---n"".. x'k Sexxv}$ off ere:"esceftce stivae peyiocits hue in

icecryR$ off :･-ekaicive dose sccfikine$--'ehe dagsceg oE pxecaution such a

choi¢e off sceeskbi-osc ffaortoirs ctoe$ kxnpky. Xtr exansiat:e$ ±nto

･scetiejrence tarae pencaods &cc#ecdk･ftgly.

      The XEA$A $scndy ai$e con$kders accideninal situations.

ep'kxk$ 'vge s"bseftxkinedi ichs einis$kon$ oaf scin.e ncscmaX opeyating case

by tk':,e pyod?kct o-`.:- me gekroblthiltty peec second aftd the antxcipated

Xeiease of kradioactiv±ty. Buic hesce th noxxn3tive agepncoach was

C}>osen. Yv"e fixed ehe dese xfttes aieid in a baekwascd fashion cal-

au±atedi iche so lr,apl/ted a"'c-･ktefttr pyoba'*pmikties. These pulrobabil,ities
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                                                          '
                                                                 'then $Gyve as tesscgeic vat"e$ ibsc ereltek)iXSeSGsg i.e. we have a

Roscmabive appscoack. Thff actuaX de$SgR ba$is accident pncobabiMties

eS a given Saciiiicy s"u$e then ioe $malZer than thi$ t&scget.

ReliabUtcy cofteeroZ sic"die$ Xike those iny Rit$mu$$en and hi$ teara

siosc the LWR eftse se"$ic ge"fiffSerkestirXy as$zaxe ichitt this is $o. Our

X:ASA studiy censidex$ notc enky aecidanics of tacilities bec aXso

                                                           'tche ca$e ec" phy$ical prctectioR aRd iche adxresc$e spxeading of

plutoni"rn. TabXe S $kows serRee oti iche scesulits ost Vhat study. Zt

im"st be scealized thec $rcalk vesXwae$ oS Roscmitt±ve aecident pyoba-

bilitie$ scaaflect a pscecrasck#"$ siscitatioft, whkle Xascge values in--

dScate an ixxhesceits.ic geGewiSs$iveaxe$$ oaf iche iceeinneXogical situation

ixt aguestign. Xsc Ss $waergexi$thftg ico leeayn tfyore rcable 6 that yepnco--

ce$ts"ing" viuscoRiikgg coiticitgaim,fticicit anct tke expXos±on off a escude

rkgvtsvsee wko$s pX"tos"u:" wlts "bicltiftect by Sseadeg"ate phy$ica! pro-

'L.ecicSon, kere of Ze$$ ec#xt#ifxR stkan Snirescmectiake wa$te stoxagee

in/ he cee$e gff a P" f"eZ. filtk:"-abewScitinivR vXitnic and ehe case of final

wa$te dlsposaX. re is o'bvicus2y unaxroidakie ico mnke ceitain

itssuyftpitioT}s isc ttXi inhe$e statkesc $itxaighicffoscwaxd cesiculations.

      A special case i$ iimesX waste disgeosal, whesce the undex-

lying a$$uyRi ic±oRs influekxce hgitKfiky irhe scesuiting oxdeering of

coneexn$. geiguye 3 2klzastyaines icl}e $ceitftscio we had assuraed:

Wasic'e is $toxed ift gkas$ cyki"ctgir$ off 20cxa ct±arnetesc where a

hrea}g-in opm" gxoundwaineer. occuscs k)eca"$e of unfoyeseen gGological

eveAes. Irraetieii Fz oE the keical glass cykinCleM suncfaces is

expos&d to itke witnesc･-. We ixkrXkeer assikwned ad koc that the groundpt

WatGx ci.xcv}kates Sn & cXesed loop. The soil fi1icers the waicere

Xgsulting in a x"iltey xthsctoer -%. WG imrthey assumed that people

    '
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 would have to use the gyoundwatex fosc dxinking foy icen yeays,

 the pestod needad fox appxopriare measures to stop the greund

 watesc circulation. Given this seenasto the xesulting noscmative

 accident prcbability tiolZovJs in Table 6. This koecrnative accident

 prcobabiXity meane thae the site oS finaX waste disposal be selected

 in such a way a$ tQ have geoioptcal pxobaioUSty for iche watey

 byeak-in thatc is srnallex than the normaicive aaaident pucobability.

 For each consictered tinal wasice di$pesal siite the aecident seenario

"wUl pxobabiy k)e diffeMent and has te be pxepenty a$ses$ed.

 Move geneyally, iche scesulting noscmative acciqent pyobabUities

 $hould mot be smaXlex ehan appsreximateXy Xofag ger year. Smaliesc

 vaiues wou±di be xeguixed ifi the waste invenicory togethesc with

 leach rates and othex technicai paxametescs would be s.o high that

 't.hey in tuscn imply these lew accSdent pscobabilities. Xnstead,

 wftste inveptexy and icechnical paxameteys shouZd be such that the

 .v,e$"iting nexmative accident pyobab"ity as one ±n iO OOO years

 er so: in this case geologists ca" pscobably make assessments;

 XO OOO years axe & short time pertOctin geelog±¢al terms. Whis

 cavea$oning is Bet vgieant to lead to this ox ichait geological a$sump-

 tion or ichi$ or thal choiee o£ aR aceident $cenayio. Experts

 w±11 do this 3ob. The point is xatl)euc to show that a design basis

 accictent scenanto must be aitticipated and ithat resulting noxmatlve

 accident pscobabiUtie$ must be cterived fyom pescmissible dose xates.

 Thesceby uppeer bounds fer xequisced sceliabUities asce inicroducedi

 and one cuics tlke othexwi$e pyevaUing openendednes$ o£ debates

 On final wastce disposai pmoblems. In othey words: ence the

 specifications are given engineeirs can do the±r job of designing



L

                              --l9"nt

                       '

 and construeting rtnal waste disposal £acUitSes. The psoblem

 is not engtaeering, sk i$ rathesc to idenbify $uch specirtcations.

And th±$ in tuwn is a seft prchlem Qfi reguigt±oitse
                              +       '                               t -t

A SET OF REGULATORY "ECZ$ZON$
                                  '
       ReguXatoxy deeision$ fQy a xatSonal de?Xoyment of Zascge

 scale nucXeasc poweer can lae logically oscganiied and Figure ts

                            '
 $hows ithe $txt:tcicu,sce sceEXecting ehe oscgaitSzation.

" ASixstdeciSioniswhetheronewant$toestabli$httmits
 osc cosic benefit ratio$. The famou$ si:g21} fosc LwR asce an exarnple

 afox a pyedeitescrgined iimit anct in each partieulax casG iche actual

 dese rate iaust be below irhat Ximk. The akternative is a cost

 befte£it scatio. RecentZy the U.$.EnvisconmentaX Pscoicection Agency

 estabU$hed such a vatio by stating tchat foy each GW(e) yeasc a

 yeiease of o.sra e± efi pu239 $heuzd be tokexated. one Gw(e> yeay

                                               ag ,                                                            239 vekates ino xo"ghly 200kg of ?u and theveby fslO Cune oE Pu .

 O.5m cYGw(e) thexeEoace inF[Ltes it yetention £actor of lo8. xf

 accounting fiosc othey ct-actixgities one becoraes consistene with

 sthG scetentien factey lolO that was elaberaeed eantier in this

 paper. An.other cest benef±ic Matio is the vaZue of e.g. IeOO$/

 rkaRrein. Xg irQplicitly xeZa'te$ Svo a -v-alue of life. Zf XOOO scem

'itxe constdexed a lethal do$e the v&±"e of a liEe is rated to

 be-ae l mas.iien $. J.Linnerooth of ZXASA irecenesy inade a survey

 efi inatheraaelcal techniques in cokjunction wiich such assGssmeitts

 otf "t-he val"e of a hurnan life [71e

      Xf one opt$ for kimits the next decision to be made ±$

 Whetherc one wants te control efx"luenSv-s esc ambiezzt dose Mates.
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The diESeMence i$ inpathways. and meteoyoiogy. Ambient dose vates

accounic foy this while e cQntscol of efiMuent$ is ea$ier to

a$$e$s on the one hand. Cxt ehe oithey hand it impiies that
 '                 '
effluents $he"ld be limiiced even if ambient de$e rates permitted
                                   .
possibly highex vftkue$ beccuse diiffusion anpt accurauiation

mechantsrns axe ltot fuXXy kmown osc beeause asuy erelease into the

envixonrf}eftt is con$idesced diettriwaexxicai.

      In both branchGs aXlocaston$ xnu$t be m&de between norcmal

-operating ctose xates andi dose wates due to acaidents. If thesce

is an u-pper livait oeee music scefieet on a cextain sceserve foy

acci･denta2 $±euatien$ em<i Rot aZZ efi the ailewamce can be used up

boy icikenoyxt3al operftitimg conditioits. Thks teo rau$t be viewed as a

                   'scoscgy}ftasgk` ve decksSone

      Xft case one k}lts opeed focr gSfluGRt conicrcl one can stxaight-

x"erwkydly calc"kabe icke reguixed xetention Eactoys and iche

fteyg"aicx've accadeste pscvbabakitie$ wh±¢h in icurn then e$icablish

lt 'tayget fiosc planic treliabiliicye

      In case of kynbient do$e xate cofticxol one has to identify

a do$e xalje Eoy mbe in<XividuaX and a do$e xate fioM au-he population,

its explained eautiex. Xic Taight be cen$rdered to be of sceXevance

vghethex a dose yate, pexrnitted foer axx individuaX, is applied to
        '                                                              'lt yaajox shaire ct a population osc not. Fox instancge genGtic

considerations collld induce this. The individuai dose rate

would again lead to xeirention factoxs and reliab"ity trascgets.

Vopu:/ et.±oR (Xose scates wokkid xec{uisce aR aUocation to the various

facilibi.es o£ the £uel cycle and cxiteria fox siting these faci--

lities could be dentved. One $hould realize that only regulations

on populatioxt diose vatces wouid lead to $uch siting criteria while

t --knd]-vxdual d,ose nca'tes wcuid noic.
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                        '        '
     Today ozaly individuai dose rate limits for the ease of the

normal nucleaer sceactosc opescation axe fully establi$hed. What is

part±culayly needed is the estabZishraent ef de$e Mate Ximtts for

accidental $ituations. The politicai･and psychoiogical difEiv-.

cuities fosc dedng so asce more than obvious. ,But the observation

shall be made here that ie i$ this iack of xegulatory deeisions

whiche in g}y judgement, is the gsceaeest obscacle to mastering the

pxoblera$ ost a XascgG $caXe (XepleyTaenit of nucleatr power. rt is .
e'

the sorkways that is iRissing. The hardwaxe, that is engineering,

i$ not ehe pxoblem, Xf the $Qfewaxe ost e$icablishing iche yegula-

tioRs Ss stot done the $Stwatiosu of nucleanc pQwey i$ openended and this

very e?enendedness endangescs irhe deploymene of nuclear power.

      Thi$ situatton i$ $ummayized in Figuye 5. 0ne fnay caU

inh±$ $cherne: How to deal with ehe unknown? TxadStioRally engineers

                 '       '

                 ig                 s g･    YNEljNKNOWN ll AtVIGEAAISNUsRSiHE i MEITHOD$ANDPROCEDURES

                 IVNKNowN g
ac""mu=F========ue===i===="== "========"MMva===M===ma===ua===
                 l
    a2ivg,gf, "7r2,>.i,E, ,?g exs //l/r FEoNRigAEEER+NyG`illss:i,hgi#RZoitLII,[,,11iiSii gSk-'i""!Nl,Z/1".,,':l?j,1,i ,,

   efl)Lir}"llCoiuFe) TErDt t.g.>ii/,Ml IBoEDDiN(} .aj>RisK pEiRcEpTloN s> FoRMA`ftts-lzED

                 gEXISTING l ･ PROCEIDURES   tiMl'g"s
               xg Ri$KS                              l
                 gg                 i! ･
F:,guxe 5. gow bo Deal wthh the Unknown?
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           '
 anticipated ceecain accidental events. By necesstcy such

 anticipation had to be done within limits as St Ss ichen pos$ible

                           '                                           -ico,take engineeximg measure$ agai'n$t the so anticSgated unknQwp.

 !n view of the k&scge $caXe "o"seguences icypieal ef many of the

 new technoiQgies it is naw fieit ichitic iche whQie $pectscum of

 aceideRtal six"ation$ must be anticipaked, which mean$ anti¢i-

pation of the "nknown without Amits and this leeds to the question

                                                                   ' of e.Stanvg "fiow $afe is safe enex3gh?". By necessity xesiduaZ･

est$k$ occex a$ any eftgtaeening rueessure is limited by its very

natusce whj.le the anticipation ofi tche unknQwR ±s without Xirnits.

 $uch sce$Sdual xisks music then bei erabedded into the natural and

rctt:,himede aityway exisutng ntsk$. This yequixe$ an understanding oti

 &v･--hGse ri$k$ as weU as the "stder$tanding oS iche per¢eption of

 thsws$e xS$ks hy indivthduaXs and society. The joint XAEA/!ZASA

 g.v.cup i$ eecying to dio ichas [8]. Againsit thasc background ie is

"･:.lr}aft necessadiery ino e$taS>Xish eregulations and standards pMoviding

 taxgecs fox veXiabiXity conicxol that proves thaic a g±ven design

ge..gvpuets the$e icitscge"Ls. The LWR Ras!au$sen study is the most puco-

ykineRst devxaxy}}?le oE thest psert of sche ¢haSn of reasoning. Again

<>r>e ftscxixres at engineeriitg measure$ foy saiety. But they must

mow be $een &n eostunction wieh sche embedding of ace$idual risks.

NVCI'.ffAR ?OVVER BEYOND ELECTRICX[[iY GENERATION

      gp ko now n"cleax power has aZmose exclusively been con--

cencx&biag ozz the generat±on oaf electntcity. Xt is a well known

ffact that only about 25% of the psc±TRary enencgy dernaRd aye for

sueh electrical pux}poses. Xst terms oE demand Eosc secenClaacy

enengy lt is only IO%. Mguye 6 shows expected txends for form$
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oS secondascy energy. The sinftxe fosc elecicndcity wiXl stse up to

20% o3r $o k)uic mot vaucke beyon(X. TS>eMe i$ aksQ atacend Eox gaseous

$econClascy eRergy casciriers to inevett$e thGisc $haxe wh"e the shares

ffosc so&Scts in geascitSewakeest a"ct Sassc ISguid$ to $epae extent wiX± de-

clSne. One su"s`v" sceakize, thescefQsce, irhke Xa,scge sctsle nucieasc

pewex sheutdi generate net only electxicity bue aiso a ga$eous

$£condascy exeygy cesceciex. rehe tuost pxerainenic candidaice is hydrogen.

To a le$sex extenc itZ$o ftg}m6nia suay be con$idesced. Gastticacion

"of coal &X$Q kas icg be enxri$aged. Iit i$ neic the poSnic ･o£ ithis

pape3r to e2itbowaee on thi$ in.gsceatgsc deceil. Xn$tead, reference

th$ rgtade to kR eastiex paper ef "L-he auichoM [91 a"d moye so to

$:lke w#sck ox'-e C. ptitsckethuti ikC]. The fQyeseeabie future of nucleitsc

gneergy wilk ise characteutzed by the LWR; yet one $hould realize

icre.,dv ichere asce nage.xkvaX wny$ ofi eorftbining as neay icescm LWR genera-

stw'-t･#xt with sta$in b.v-eectescs itxtd high tempeyaicuxe reactors to aUow

Eit.:･n ELM"xte gexedi"eicaen ofi eZecscerici"y m"d a gaseous seconctayy energy

cascx"'iey. ge2gure 7 expla±ns ehis xeactotr eombination. The Pu

S.}･scedIACtiOR of IWR i$ used ffosc Six$t coye inventories of fast

bs:eedescs. T'he bveeedng gatn ofi such bsceeders could be in terms

"whF if233 fodi?." in$taAce by gexaviding a radial blanket o-f thortum

of,ewtexkSL-$. The me33 pveduced wouXd thexts be used to coy"ply with

ptlke iteL' yeagkG.xeements of a "vaWR. XR irhi$ $cheine EjWR. and breedescs

itve expeciced to generftYe eXectntcity, whUe the CrHTR is expected
 '
ixo gGgkesrate iche git$eo"s secoftCXftscy eite-rgy caxscieir. One shoukd

scdeakit,zg. ickin'in ffost aft $itencgy def¥}and ehat oscly evolves slowly the

YBR/WHTR combiTiation ean opewaice independexticly opce the rtrst

eodeye ti.ltvenicoscSes are pecoviCZect fonc. This coinbination would

"Pe-',"ftte on t&･he beceediaitg "ecSnc±ple, ithesceby essenitlally de--
                      '                                 '
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co"pling thrk$ geowest geltekrtseXcn systexR fiyom 3v-he gescobleru. oti sce-

                                                '
$ouxce$. Aic XXA$A ithe icsc･ ft.nsiicSoxt iitico ftft eelk stucleny enexgy

$zzgeply scsanftxt.o was $ix"died by W. Hgs'"eXe deRd A.$.Maitne {lk].

A. $"zv}k± Gxsce=,cte<E 4Jkzg$e $ic"tww,ciita$ ¢#xtsSdeescainky ttk<il eftx±che(il

theix eres"kX'$ by dS$itgy'v.zneg.esic,S-eeg eesuescgy ctexneeged itixt by esl$o econ-

$Sctexiftlj $Qkg.:if." y"wesc asthd exceeX gegewksc [k21.

vaS CA$ff iF geWTINWftst." ANge agESrsRGtt PAkK$

at Y.'int/"$ft"blin#nk.k?itinege?,pt."inXeygt#fxitcti･k'g.'.i"kctosescititesthat

waatscek';ge. :itsck:tsec Sft ix:/ki･$ "ftpgsc zafe eXtskrc}sc&st£fi on $"ck considexa--

"{Ai･#k'k,pt ::t'-yk g':,"eitin#um?.ny rkesc'&i,k. Xt th･s "tkh.r.de:""x'e igg}geo-?Asv-aget eo extend

ir},.t･`wo' s.･`-r.':t')･r?･trst'. #'st f･'nwe:･ksth-dgw}.w.#sti,"Rs, #tr. inke gapk"ygiieftlj off Xeerrge $eale

                                                            '
i:x!s,ve..L/e""i[: wc¥tg-gbutsrr, ee'kS to ege.vS$age ixk$. degescfibXewa #x" de#hysicai pxoteetion.

{:}r,'L,g･L- }'.n:it$ Yth xeaki2re sthnin ask-rt:fi.sxe itye E#uar eckde$$e$ #af sceaguiMgd

pt';･;,g･"i's･i,･pm..ick'?i vutpt,n".'hpmlecini･oft ees #itt'3k:,wedi kft Yig"kra g. Tkee lethsic pxob---

                                                     '
:i.t../i7,tL,.k-2･.',L','.i,.ec =k,.s.s$ kas ix"kitix #ff :'Lww::kuz-.{.S.it-{'ptitct st･kkek, eXemeltit$. Whey axe

$$$esc...ei,k2Zy $deZdideffezafiiftg iny ekkekxw owk $encgng scadifiicion.

Bti"$i,(fte$, 'lhey tskys hreitvy Gci"igeiient rkzz{X zzcst ek$y t(> divesct. 1]he

ti.;S-ffiinlj "i･.. 'Fdekeikr ftge. yeeeercen-nwe calt be $aeew,zz thft TftkrXe 3 <LWR repxo--

"-ps-$$i2･>･s'>. .A$ exge.Xesizaifd eft-y.k- ths･kr ithdeece i$ ft iniyne Xag of abouic

:L"e ',"･ea:,rs krt:' c#2'waitk.'eg w]tf･-igh 'lrk6, m=ng.:"zakEaxxca "fi fiyesh ft"cleay

   - de s.s        '
X's:S;e:,"kitX. .es..'g#}ri fi-n.i"'ssk ywaste.."."Li･.&':/nd x""ijscm$ ic}ks $eeOitdi CXit$.$ Of sce-

      '
g,"testedi gehy$ti{:titX psceic-ecr.in.HLoft i£ ists egft-derac}rkff}ekktr S.s kess rl han fo2r

k'k.$tr3.r}cs.t: 5Y5. $"ck xi}itSuN- ayittX k$ Roir seXxdein"eftrkiscg, ie is akrnbeady

iY, Etz･ff,'.t-- :L,:,A, ssi･g.2:"ak,:,."h'-i,cai>Yi c.x･kk･=,/k.i,.sci,es k'i,k.," ttg,#i,k:/S .weguiwhve fiuyehe-r en-

Yk,=hvaelt'c x"e:,r ek.pko$ive puxFposes. A ichj-rrk cLlas$ ecnsasts of Pu

itA.ii g233. :/-t agey>p"axs att'tt:ex sce£mac>cessi-nsv, S$ not yeaXly self--

Chlcx･fft.iftf-3tlr}g ix-z-s<il :,-s..･cH･.;,i.-i-2,.k--{i}:- y>(), s.<ils3.Ii-'L'[l.<)y}･it.et.:-･ elk.'.pt:i.ci"sg}egep-t -{:c>er ex}l)ZOSiVe
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gekascgeose$. CXeascX.y sthza.citgk, ft ffeuscigh cka,c.:s i$ suade up by high-

                                     'Zy ege-sciched :tt:,"cig.":i'xxy[i. ite$thdie$ chg:ifii,exal #o"xfescsSoit &sc i$ xearkiXy

g$ahXa afox axgeko$S.TL7ee gekerge.o$e$. $ggek ckit$$rkstacatioft Xs heXpful

kge. c"kcreiK7iklj s. ",.aeef.in."i- $:"'k e-::#gf:･ Z'l.:,"' 'v"kdv, didegekcy.vaep.sc *ff it Xascge
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      einvj.eu$kk.r lr,.kF. ff,..x"$i."s･ cteeeca$iniha#k j.$ wb.eestke-y. ix# "$s xtgekeaer

vewx,"eeec iter fto'l:. X:"M ths"2ce,:, 2.ix tis it$#g$$eexLfy in# kfienstkfiy ftXegernavelive$

tr kffxeiny bl.zv. k2scg 'Xo zk:,krkg'.w,"o$';k're.kgX- ,SSk.ee iyygge2th･ckick'ij"$ efi $zaeck k ctecrXs2-on.

ffiS･ ye$g "l:Y',g, kkec,･r.'st f;ifcr.i$-iitz･-}. k$ wkescYk･sy. 't(> go i･axing chgrcrkcitk xepsco-
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g.ig･}.y.i-t-.k'.va",.kg itkwhwu-vbitk,rg. 3.ff. x.-re$,,. 'L':/Naslthk ite.xsc` fiftci$i"ge i$ w2}diescl}ssc ftc go into
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gk the same･ $ite.One mussc obviou$±y decide on the apprcprSate

veacter type. Xsc vSew of the xeasonlng ofi the ta$t chapteir one

may decide ea have･thft$e ¢oXXQcaiteel Meactors' FscoCl"c£:a gaseous

$ecoftdascy escescgy :ttncsciesc. Thff ineene±ve'tioac doing'$o is the

en$iness ethex, kvkg distaRce eltexgy icvaRsposctatioit in the GW domain.

Ccyapxehems&x7e cokloceutons xeaily ruean a strong centxaiizatioR.

A$ indicaeect im Tknte 3 akromst 2 30eic of st$$iXe pXuiconiura ±sotopes

ftsce ttvailak)ke l)y tclkg ysaer 2000 anct wtchin sche OECD. Fosc quiclc,

¢outentatXon Xet "s a$$ume inhat the$e pXutenium amount$ woltld be

as$ect ft$ Sir$ic cosce iwaxfent<)yie$ in fiast byeedeM$ vauch along the

kikes #ti .Y?k` gere 7. 0ne ca" exp.ect a 'scating of xoughly iMW(th)/kg

#st tui i.$$S.ke Fzag ekeerefence 2 300t eaf tfissiXe plvttonfuum would

#or.in?enespgsuct ito kroughZy 700GW(e> off P" fiueZedi yeactoacs <if allowance

x";･e:,'e 'gaitctG ff.ttx' rkft #"t-gsi-pkke kitventoscy>. This ks eroughiy 40%

ec'nv" ixEke exgeaewicGd tsvescdeXl eSCB crkpacity of iche yeasc 2000. Xf

                         '
t",ts..`L.v.ib"¢edi #vR-trm ffaxfg =oyyigeere:en$ive cg±loe&tionsg ±.e. energy

..;-v"?,-Et'er$, ix na?6"ld sviean kagOgW<e> Sor eech of ichera. Iong distaRce

icrr.ftks-spextaiioit oS sech ekeeceric powex guanefties may be beyond

th'a-feilLai'):La scech"6kogye whike icxftnsponctatioxi as a gaseous secondayy

akex,..gkv- cakthsc-thtetr is ckeascky wtchthn existiRg inechitology. If we now

erde(-)･itkLl wi ha ftgtsyv,rlty e=xisnvndRg ke#es$ity fiosc laerge scftle nuclearr

pctwey ino gex'edi"ce lpeskctes Gkdvce･ ,v.iedty ft gaseous secon(aascy energy

ttitxxxLvetsk' cfte S$ kect to tt nitfi viifak Clivision oE i:asks; Noyrvtal nuc].ear

:/)oweer stkicioi'a$, kft$qct csc U235 f"eling a"ct along iche l±nes off the

1,":,ttTvv- ptpmRif-{:ti･kfibi/.,t-rt x' seckkhicit.Z e>g.pexrieftce, wouX,di cDftscinue to X-uRctiOn

es c']'-g,ctscic poweir sination$ on es decentxalized basis. The

i-r.stftdvaicGct fi-"el elegaeltin･ s vgouXd be icransponcired wiSL-hin class one
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                                                   '
of scequtxed physical pscotection (vescy little pecoteetion yeguired)

eo the colXocations ond the Pu wo"Xct nGver ieave these eneygy

¢enters again. imstead, it wouXct iuel sceactoscs thain would･pve-

babXy pxoduce maimXy the pscoces$ heat foy $yn£hesizing a gaseous･

secondaxy eftescgy carscieer w±th $ub$eguent ettsy tran$portation in

an (alxeady exisutng?> pipeiine sy$tera. eg aoux$e, we do not

want to excXude eigecxicSey generation in $"ch energy centers,

            .when agepscogesckaite.

e OzzedescscSxfe$eheyex"osceata$eguenceofrnodessieythegeo-
                              egraphi`caX bepXopsen'L ,ef mpcXeasc energy a$ $hewn in Figusce IO.

A$ ic- ii-s"ie and wiit'it ix ixks eitpaciey of a medern enescgy sysicem evolves,

vge $ickecitect wiinst it icxaft$iicaox2 fxogTi coltX ico cil altd we are now be--

gk"k2kr.sg ee $ee icke tvan$iition to XeemX nucleax plants on the ba$is

etf V235 fugX. The k"eXeex commu"fty now fiaces the pncoblern oS

itygex#pcriaee u$e$ ttaf Sesscge gel"scossi"va avaounics. We kesce suggest as a

ffaxecstkk#kA tscitft$itS"" icg zasff trhi･$ pX"t"zziuva iR eovapMehen$ive colloca-

ick'#Rsij i.e. iit Xayge celticer.&XSzitd e"encgy cefticescs, possibly offshoxe.

Xtt as eneomexaging tc kitow schat Jdig)ascese $crkesctists ISke H.Murata

cf gasRX rk{: Tokmi Musca p"rsue such es con¢epe siceadiXy and consc±ou$ly.

      Zt skouid also be noined that ithe pstox7Ss3on of a gaseous

$ec#nctltry cexst,ecr allows fosc the ea$y integy.ation of othex primaxy

･etkeygy $euxce$ eg coyne such as solasc power. $olar .powey by

j-nhevege-it neces$ity rcequi,res lancge $¢aie energy storage and this

Cak be ctoite itetuvally ek the basis ofi such a gaseous secondary

eAaersts ckscsc-'toieec whthch wowalet, j.R aface, then signifieantly incscease

'L'he vesc$atiMty andi yesiUence of a fttodeyn energy system [9]a

                                                   '
                                                  '
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A RIi]MARK ON ptUYTXNATXONAL ENERGY CENWERS

      Xic wa$ wten"vx'oRed in inhe beginning ei this geapeac that

pscesenin QSi su}pply k)ntdiges gXobal ctk$icakces. [!}yan$pertation in

Xascge tankex$ ffac"iteftde$ tke $hipmenic off abeut 25 miZlion

krhscxels pey dky wkSek k$ inke equtvaXent "£ X.7TW(ith). We ai$o

saw ickatt eke pyektZeee$ afi instakXSng iaerge s¢aie kucSeasc powesc

ave tke psobke:a$ ost geikg imse Z3ke WW dom&tn. ThG s¢nie of

tt"cXeasc powesc exgeecix#d ffcsc eke OffCit "nstiX inhg yeasc 2000

ecteffxonsiterft4.-- £$ this foue mXs#, g"ttxe Snhsuce"stiy, ehe esmaounit oS

im tc k>e exsge.peeted. Ws $&w tt}>kt ky the yeax 2QOO the equtvalent

cS "7'l#GW<e> wowalct "itdv bit$dvst cst geXgit"nSzaya. Xse this cogetext one

En:u-t$ic xg#eekk itinaic kg ge:/"w.'mestiwaza is ich$ eag"ivakezaic eff lt ofi coal

geo"v.,fek=.-i･" yekere "ste vakk$st "ltctgst$-{suaftd ehittc pmv'krk$ is ftoe onXy a physical

w..quzix7acZeitix- 3 jkLpt ftX$e .wglin'ig-ndee$ Xke eafsi#ye anct aictelticion thitt goes

ec/.#y.ag wisek kt #s=' c#ltX geetsr ydetssr ico inko$e deyequi2rerk ffosc the adeguaice

eft.itftd:/.thr".g.#.ff Xg wkgtt#:,k."idLkxxk. Xx cthi$ pey$geeckive St is thGft not

$"ecpr,i£ikg Xe KA$"asSznu tt ec*k#epe eaf energy parks. Enescgy paifks

ggeitk inke etpmyaxt$itioza eff kxx#keaer powesc tferom ehe GW ino the TW domain.

Ws cei"e,fiected ehe nuciefty anergy paeck$ crgneegic to the produetion

#ff n gaseoza$ secoRdltery eRifirgy #axrtex. A ga$eo"s secoitdascy'

"'eserscA`-esc ecrkft be XS･.lj"kffied. xxas cirk$e cg ftykrrokiit ichis ths coitvesttional

whcew=hitokogys x"in cttxx be doke Socr kyctecogeft, itoo. Eneygy ce))teys in

the W¥¥" d#xwaist crue"kd sckexest#sce $ekzapxre it$ gn aectifficSal substitute

ti#xr itatvtscaX oil' x"deidi$. Cfi"stkresyy ino Rainkscal oil tiieZd$ sueh

-w"3.sv.':tefJl.{".N.S.fi:･. oi,k Sifi].ct$ 'begogkd be Sltexkktsrksbl, SbXe.

      Sy s"ckn- a ]rea$ostlng -v-ge tscre kedi ito possibly conceive such

eneygy ce*ixeks olt ft vak2k.'tikkkin±oftftl ba$i$. This wou].d a].so sn}oothly



                               -35-

eliminate the cQncexn itbout non-pxeiifevation of nucleasc weapons

and adegkaee ph¥sSqaX pscoinectiQn. Xt is ebvieus £hae the pxeblems

foy impleme#eimg s"ch a $ckecae ascff itoit off a te"hstoXogi¢ai naeure.

EngSneentngwise i,t ecast be diene. Tke .gescoinlam$ ptsce soft ones: Who

i$ scespcxxsibie iosc Xhe opexkeiait o£ $"ch cantcscase who is Xiable,

who give$ the eommeescclaZ lj"axdesticees bosc icSraely deXivexy and who

guaranicees tche $ecuySty? Xa khee sceasoptSng Qtf ichis papex i£ i$

net $uscpsci$izzg ich. dein it i$ icke $osiic es$pecics whiah mcake "p the

"pscoblext}, stcg iche hitscd inechnoiogyQ

                                '

sEv'rcrs ow AB$wxgxcwxeN/vwzzxw.

      pt
      Wft cgfRptece a sc"tai $y$inera oE n"cieasc powey has led "s into

=oy}$Sderitrkck$ in iche WW domata. Xt vaay be,heXptui to yeaUze

eke suoxe swhtcke SmpticatiQks QE such a $£ep a$ explained iR Figure

kX. Vzzti:/ ft kukdyect yeggrc$ age xytit"kSndi wa$ opescGiclk'itlj with hosc$e$

kkA.(it othey auimaX$ ft$ haer it$ ensxgy sy$tem$ wexe concer"ed. [Vhis

was iche kW ctofrleain. A di$tinec evokuutonaxy step was taken when

vhy$±cisljs yeftXSzGct bllr}e vaosca ab$teracic and ithus moxe general

                                                           .Ifi2i)kgg',tsue:aglf,i$l.liiitiagii. 5,rw2g.eiiliiii?ge..ue ge::,b:g:nk:s?hagkc:,g"to

ust:, i,ty sthdie JVeme$ Westic and Weyner ve" $&ermens may chascacterize

the ftmpliEacatkey:,. efi tecimoXegical }pos$ibikiCies that went akong

vgit'h k. Wke ch&nge ffr.om the kW ico the tw doxnain was opened.

Phy$ici$ics., werk on by conceiving guaninura mechanicsg yealSzing

in}s3e ;,tthic'k-e esbsi.vitcic aitd '#k"$ mosce genescal iaeaniBg of ithG' inerm

lnfexmation. Xt xs bscoadey aRdi more powescful ljhan energy. The

itftxne ofi Hei$eyxberg may syrubolize ich.i$ level of absicracti'on.
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              '
on the utility $ide it led to iche inechnology oE infoscmation pxo-pt

cessing and to nucXear eRergy technoiogy. The namG$ of John v.

Neuraann and Fexmi may be scepxesetative. Zt meant a ahange fscova

the MW to the GW dornain.' .
      We shouid Rot be vexy sewpstsed nowaday$ that it means

again a new and qualtcative step if we wanic tD entesc the TW domain.

One may conjectusce that it velaice$ to a $icew physicists raay have

taken scecently. The theory of elemenstary pakrticies is moye a

prcoblem of patrexns £han of xltEerzaation. The Quank concept oti

Gell--Mann poines intQ that discection.

      On the utUtty side one mu$t Row aiso anticipate a new

element. This paper ha$ sicves$ed the observation that the

pscobleva$ oi beringing nucXeasc powesc inee the TS" diornain are soft

Sn nature. They aU point ice rcanageme"ic and institutional prob-

kems. Mexe infoirmat±oft is noe dioSng the job any moye. We need

moye thak infoscyftatioit, sovaevl hing thae rRay be addres$ed as "GestaXt"

oy a body of Snstieut±onal capab"ities.

      Therefosce rkt is tims to irealSze itkae a d±stinct cultural

step Ss needed to entex ehe ewW demaim. Xic is much to be compatted

with the evolutionary sicep the old civUizations in the large

valleys managed to icake when they tamed xiveMs like the Euphvates

 #Tigxis ox the Nj-le. The pscoblems egesce neibhex to buiid a dam

hesce and thesce nox to instail siuices, water the land and develop

new agr±cultural vaethods.
                                                         '
      The basis fox suppoxting peoples was only Soscmed when a

"gestaltete Teehnik" on a <ait that Sime) worldwidG $cale was

Combined with a new idea of radinaging beftefrks and ntsks on that

                                                           '
                       t
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sca:e; the

new soeial
     t
      Vpon

inhat appeasc

 actvenic Qf

stscucljusce

aceflectSon

 to be in

 the idaa ef a $taice. New technology and a

fioscmedi a syiubXQ$3$.

 ousc pscesentc diSSicuXscieas ico pscepaace EQx

line wSek ithe pscoces$ oS matura1 evolution.
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goDUCTION . ..
             Before the oil crisis which followed the Yom Kippur Vlay, qnd the economie

   problems experienced by all the industria!ized countries o£ the free wold, Futurology
   clairwed to have alrnost reached the level of pure science. "Thlnk Tanks" predicted

   the Euture 'with the utmost precision, and wigh a confidence that was more than

   reassuring £or those wbo had to make decision$ -- decisions which only the future

   would be able to evaluate.

                     '     '
             ORIy a very br±ef period of time has been necessary to remind us that

   events do not a!ways follow the course we expect them to take, and that one has to

   be extremely prudent in formulating our £orecasts.Nonetheless, it is unavoidable,

   for those who have to decide on the major investments which require the creation of

   a "thGle sector oE industry, to detine the assumptfons. of their deci6ions.

            'In the case of the development of ruclear energy £or preducing electricity,
   decisions are based, first,on the es'timated evolution of the consumption of elec[ri-

   cal enQrgy -- whieh itself depends on economic growth and the xate at which electri-

   cal energy is substituted for other.forms of energy by the consurner - and, second,

   2hftetll[lt:;g?Or.tiOn Of RUCIear-generated eleetricity which is reckoned desirable in

                                                        '
      On the strictly eeonomic side, this proportion obviously depends on the costs of

   investrnent, and the cost ofi fuel in power-statioRs usingfossil £uels, as compared

   with nuclear power stations. These costs differ in structure, and are equivalent

   only £or a eertain load factor. But in addition to the economic aspect, lies
   the desire to lessen national dependence on outside sourees of energy, and to

   economize on foreign eurrency. These considerations have encouraged us to go ahead,

   and iit is in this frame of ritind that. the French plan for nuclear installations was

   drawn up. To start,it consisted of a range o£ pressurised water reactors (PVgR) only,'

   with on increasing share of fast breeder reactors. ' ,
                                          '
                                                            '                                                        '   '
            '
 LIGHT WATER REAcTOR DEVELOP3yfiINT !N FRANCE

                                                            '
 'I' ..Francestarteditsnuclearprogranlmewithreactorsofthenaturalur･aniuin-"

   g9z-graphite type. This was the only type France could develop quickly, and independent:-;"

   Sxnce. we had no plants for separating isotopes or producing heavy water. This independeru

                                         'i""
                                                                            -tt-
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   pf ¢our$e,'
waslstrtctl¥ negessary as soon as the decision had been made to develop atomic

weapons.. Tlte 8 reactoTs of this type in operation now are working very satisfac--

torily, with a high leve! of availability.

                       t-. .
          At the same time, however, as we were carrying on with our natural uranium

gaz-graphite programme, we were also studying a heaVy water - gaz type reactor.

Our Brennilis reactor -- after a few initial snags -- is working well, and with the

new prices for fossil fuel it is now economically viable. There is also the pressu-

rised water reactor at the Chooz nuelear power station, which was put in service in

1967andbuilt byFrenchandBelgianconstructorsunderlicencefrom
Westinghouse, for a compary which is owned fifty--fifty by Electricit6 de France

and the associated Belgian producers. Rere again, after a few major dif£icult±es･

at the beginning, .the power station is giving entire satisfaction.

    . ･A second installatio`n of the same type (PWR), but with greater capacity -

900 xue -- has been built in Belgium by the sa!ne constructors for the same Belgian

and French producers. This is the Tihange nuclear power station. Xt was put into

operation last year, and, since then, has had a very good level of availability.

                                   '
   A few years ago we decided not to proceed with natural uranium ･- gaz-graphite

reactors for economical reasons, and also tg give us access to a market bigger

than just the French market, Therefore we have naturally chosen to concentrate on

the light water reactor range, which will be, by far, the Tnost coamonly used throu-

ghout the world. In the liglit of our experience withL Chooz and Tihange - the lattei

abas being bui.lt at the time -- we commissioned the first light water power stations

entirely owned by Electricit6 de France - Fessenheim. and Bugey - with pressurised

water reactors carried out in Franee by the Soci6t6 Frarnatome under licenee from

Westinghouse. 4

          We then studied thp possibility of diversifying by commissioning a certain

Ruinber of boiling water reactors. But after lengthy analysis and considerable discus-

sion, we Iiad to glve up this idea, because of the major cost involved - the sort oE

cost invevitably !inked to launching a new technique, and whieh would have led to the

fragmentation of a rnarket which, on ' the national level at least, was too small.

          Our decision to concentrate all our orders for nucleaic installations on the

PWR range does not imply - and r must emphasize this point '- any judgement between

these two different techniques, but is simply due to cireumstances which d6 not

a!low us to split the national marlcet in F'rance among two ddif£erent constructors.

                                         '                                            .
                          '                                                                     '                                                                tt               '

                                                                        --tt
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                                                                          '                                                                                       '- Tocoqcentrateallourordersfornuclearpowerstationswithinthe
 framework of one technique, coupled with the size of the French nuclear prograrmne,

 has enabled us to carry, out an ordering policy : the orders are grouped in long--term

 contxacts spread oVer a number of yeaurs, to be carried oU in successive stages.

 Thus, the 900 lrrW stage planned at present will comprise 32 units. 6 of these had

 already been ordered £or Fessenheim and Bugey ; a first long'term eoRtract was then

 put in hand, for l6 others, to become operational over the following three years -
                                ' Z979, 1980, and 1981. The last ten 900 IYIW units form part of a second contraet, where

 the last two are optional. ' .
                                                         '                                                    '
                                                            '
           Vthile these last 900 ly[W size units are being built, the 1300 MW type will

 be progressively introduced from 1982 on. This is directly derived from the 900 IYIW

 type by adding an additional "loop" in the primary circuit.

                                 ' , Allthelightwater'reactorinsta!lationsputinserviceafter1985will

be of this 1300 MW type. We have however decided to develop simultaneously -- and

 r shall deal with this later on -- a range of Liquid Metal Fast Breeder Reactors

 (I,MIFBR).

           The change--ove.r from the 900 }fW･to the !300 MW stage is obviously due to

 geonomic reasons, since the increase in size will give us a iO % percent profit on our

 investments, and we shall gain 7 % percent on the cost per kilowatt hour.' ･
       '
                        '    It would of co'urse be ideal if aH sections ordered for one partigular stage

were strietly identical. -- But it is obviously impossible to reach this !deal.

Loeal conditions vayy from one power station to another, and even conditions of

 cooling - as we sha!l see later - vary considerably. This, howevavr, is a questlon

of adapting to the site. !t affects the total cost of the installation, but does

not ±mpinge on the actuei construction of the nuclear steam system, nor on the

                                                     'market for this part of the plant. '
                                           '
                            '         '     '
          The same cannot be said for the progressive - and no doubt sometimes

over-zealous - tightening of safety regulations. This fact has led us in the middle of

the 900 xu stage, to make a certain number of technical modifications between the

first an second of our long--term contracts for nuclear plant.

                                                    '                                       '                                                                .    '                                     '     ' ･ Here it is perhaps worth noting that Electricit6 de France usually aets

as the prime architect for its power stations, and does not go in for a policy of

turnkey-contract. Separate orders are given to different constructors for the main

components, defined in such a way that individual responsibUity may be clearly pin-

pointed in the event of any incident, The most important orders cover : the nuclear

steam system, the turbines and geRerators, and the civil engineering work.

                                      tr 't" "!--



   ' Experieneehasshown--asmayeasilybeguessed-t"ltatthispolicyoforderin
    groups of major components in sizeable series to be supplied over a number of years

    enables the constructor to amortize his research, and rationalize both his supplies and

  , the work in his.workshops, thus leading to a clear reduction in the cost prtce. Thus it

    will enable French industry to be an important and efficient one on the world market

   o£ nuclear reactors. rg must be added that the French "Commissariat 5 1'Energie Atomicpei

   halds now 30% of the Framatome shares and that an agreement organizing the cooperation
    for development has been concluded between "ElectricitE de France", French "Commissa--

   riat ti 1'Energie Atomique", Framatome and Westinghouse. '
                                              '      '
                                                                     t tt},3- ' TheRuclearpowerstationprogrammehasbeenplannedonthebasisofan
   estimated consumption of 385 thousand million kWh of electricity in 1985 (1) as

   eompared wlth 181 thousand million in 1975. The equivalence between the cost per

   kWh produced by fossil fuel power stations, and the eost per kwri by nuclear power

   stations is obtained for 4000 hours operating time. An additional hypothesis deals

   with the probable 'availability of the various units planned, varying from 40 % or

   50 % £or the first winter, to 85 %, which wili only be attained by the 5 th or 6th .

   wiRter for the first 4 units of a Stage, and by the 3rd winter for following units.

                                           '      '
             Taken overall, this progTamne gives the following development of electri-'

   eity production in France between 1975 and 1985.

             In 1975, the breakdown of power generation was as follows :

   L -hydroe!ectric :18200 MW
              '                          -- thermal (fossil fuel) : 26000 MW
          '
                          '- nuelear : 3300 MW

   with a respective production of 60, !Ol, and 17.5 thousand million kkh. The

   remaining 2,S thousand million klth was imported. ･
                '                       '                                                      '                      '                    '          '. In 1985, poyer generation is estimated as follows ;

                      .･--hydroelectric:22100MW .
                       ' - thermal (fossil fuel) ; 26500 ww

                          - nuclear : 46800 )fW

   with a respective production (given average hydroelectric condi.tions) of 61, 54,

   and 270 thousand .million kWh. ' '
                                                          '                                                              '
             Thus, between 1975.and 1985, additional hydroelectric power stations (in

   the form of pumping stations for the most part) with a capacity. of 3200 MW wi.11 be-

   eome operational. !n 1976 and !977, 4 units with 700 MW capacity using fossil fuel

   will come into opexation - these are the last power stations of this type whi.ch were

   planned, ThereasonfortheverysmallvariationintTaditionalthermaipower
   between 1975 and 1985 is due to the decommissioning ofi old units whose working

   life has ended compensates the effect of the last units which become operational.

   In actual faet, the number of traditional thermal power stations wi,ll be at its raa-

              '                                     '.l5 thoti$and miuion kwh included, to be usdd' for isotope separation by gas diffusion. '

                              , tt"
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                                                               '

        ' As tegards nuclear energy, decomnissioning will only affect a small

   amountofpower-before1985.Thedi£ferencesinpowergenerationthusroughly '
   correspond to the new installations which have become operational, ±.e. 32 units section

   900 MW, 10 units 1300 MW, and 3000 Mtg in fast breeder reactors, as will be seen

   later. The production of eleetrical energy by nuclear means will at this date

   be more than 80 % of total thermal produetion, and 70 % of total electricity pro-

                                                '
                                                                                   '            Pacesently, we are authorised by the French Governement to order nuclear

   power stations until 1977, 1.e. for those whieh will be put into operation up till '

   !983. Fol!owing its first decision to attain 13000 ww durirrg the two years 1974 -- 1975,

   the Planning Council has fixed the capacity to be attained during 1976 - 1977 at

   12000 MW. A complementary decision should s:nortly be taken including the years 1978

   and 1979. Xt would appear reasonable to maintain a rate of 6000 MW per year for this

                      '           '                                               '                                                                   '                           '        '
     ･ Itmaybenotedthatthislevelofcommitment-i£ittsmaintained--
   sh6uld bring about a progressive reduction in the number o£ Pwa units to be ins-

   talled each year, due, oR the one hand, to the increase in unit power, and on the

   other to the progressively increasing importance of fast breeder reactors. !t is

   thus desirable that in addition to the national market, a sufficiently large export

  market be available to the French nuclear industry.

SXTING ]?OLICY ･
s,1

             .                                                                    '
- FirstQfall,wemustconsideranimportantfactasregardsdevelopments
' in electricity production : the increase in unit power approximately follow the

 mcrease m requirements. Thus, the numbey of umts operatmg is more or less eons--

 tant, and the number of power stations in service (forty), will vary very little

 S.grSgi.nl:2.n2:it YearS SO iOng as the present soiution with 4 units for each site

                                                         '                                   '                                                            '
                          //
           However, along with the development in un±t power, the evolution of certain
 limitations make it impossible to use land where thermal power stations have fallen

 into disuse - these sites are usually small, near towns, and situated on rivers

 with insufficient flow at low water mark. New sites must therefore be opened up.

          .    !f during the next few years we aim at an average rate of 6 units per yeax, we

 shall have to open up three sites every two years on average,

                                                                        "ia .a )
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             '
          '
          Siting a nuclear power station reguires : considerable spaee (150 - 200

hectares) with a large quantity of water available ; very good quality rocky sub-

soil, situated, if possible as it is in France, in a zone free from serious seismic

shocks ; easy access ; proximity to transmission lines and consumer centres.

          In addition, this land should be of no agricultura! value, offer no

attractions to tourists, aRd have no industrial, aesthetic or historic value.

The site for a nuclear power station should cause no inconvenience to anyone, and

should not be subject to outside risks sueh as explosions, tire, plane crashes, '

flooding, etc... Finally, it should be possible to construct and operate a nuelear

power station on this site under good working conditi.ons without prohibitive cost.

          Needless to say, the perfeet site does not exist, and the choice of each

site brings its own speeific problems which always entail a search for a compromise

between opposite interests. A compartson must then be made between the various po-

          One of the key exiteria in this analysis is the cooling : - where large

quantities of water are available, the power station may be cooled by open circuit.

Such is the case for seaside sites. Areas'with strong currents are preferable,

.coup!ed with suffieient depth and open £rontage to the sea so that the heated

water Crom the power station may be rapidly assimilated by the enormous mass of sea-

water. Thus, at a distance of 2 or 3 kiloinetres frorn the po"Jer station the tempe-

rature of the water ts raised by less thari 10C, which is equiva!ent to natural

temperature variations for short periods, for example during daytirne.

- where the amount of water available is less than the equivalent of 50 cu.metres

per second flow, per 1300 MW unit, the power station must then be cooled by closed

circuit. Together with their huge size, atmospheyic cooling--towers have the dtsad-

vantage of evapoucating water (O.6 to O.7 cu.metres per second, for a !300 }fVJ unit)

and require purging to avoid deposits of salts and organic matter on the evaporation

surfaces. In view of these problems it would in practice be difficult to instaH

4 x 1300 MW beside a river with less than 10 cu.metres per second flow at low water

           '
                                                                              '                                    '
          Quite apart from the technical problems (which can be quantified), there

are ･a whole series of other dif£iculti'es suah as the environrnent, and possible

harmful effects which concern the installation of a power station on such a site -

evaluation of these becomes extremely subjective, and impact the political as much as

the technical £ield. ･ '
                                                               t.
          Due to present-day technology sites should essential!y be selected in view

of their water resources, with respect to the cooling capaciths o£ this water.

                                     ..r '--
            '                                                                                  ---t                    '                                           '
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                                                     '
              '
, France benefits from three sea fronts, and from numerous rivers, but

 unfortunataly of !ow through put slow･-flowing.

                                                                       '           As regards tlte seab6ards, the zone heated by 10C exteRds for s to ls km2 for

 a 5000 MW unit, depending on weather conditions. On the eco!ogical side, apart from

 an attraction or repulsion for certain species in the areas mentioned above, the
                                                                                        '
 only effect which merits serious study is the passage of water through the condensers.

 ?otential changes ih plancton must be verified and specified so that there is no

 risk for the environment receiving the outflow. The constant renewal of the mass of

 seawater is a guarantee against any danger of localized poUution or any type of

 accumulation. This implies a choice of sites with excellent "ventilation" as regards

 sea conditions.

           As regards her rivers, France has 450 km. where the flow at low water-
                          pt mark exceeds 200 cu.rnetres pet second, 100 km with a flow varying between 100 and 200

                                   - cu.m!sec., 850 km with a flow varying between' 50 and 100 cu.mlsee., and 2100 km

 withaflow varying between 15 and 50 cu.m/sec. ･ .
                                                             '                                                                             '                                                                                tt                          .m .           k is clear therefore that sites with 4 units can easily be installed with

 elosed eircuits in most eases. ･
 h TosuTnup,thenuclearpowe'rstationswhichwillbeoperationalin1985--
 whether they are now in service, in constructlon, or only planned - will be spread

 over l9 sites which, very probably, will eomprise 5 on the seaside and 14 on rivers,

 'the majority equipped with wet atmospher!c towers.

              '                    tt t                 '
- .Choosingasiteeonsistso£aseriesoffairlydistingtphases:
           First of al!, preliminary studies are carried'out with discretion, since

 it is pointless to rouse public opinion about sites which are only being considered

 amongst others, and whi!re the probabil±ty of actually installing a power station is

 minimal. These studies are examined together with the Central Administration and,
 at the end of this first phase, it is decided that a certain number of sites may

 be actively considered. . ･
                                                                               '
           The second phase then starts, with pilot--studies and.discussions. The

 pilot-studies aim either to con£irm or reject the pre!iminary studies, and in

 particular to show the feasibility o[ the power station. At the same time, numerous

 eontacts are made with the general public concerned, and local representatives.

           The ai;n of these various contacts is to inform the public and its represen--

 tatives, and to gather information on the opinion e£ local groups and elected bodies

 abogt the project and its key features.

                                                                            e-et
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         , !nforming the public can take various forms ; 'bfficial" meetings : meetings

   ofregionalassemblies, - municipalcouncils;meetings,often
   contradictory, for the purposes of information organized at the request o£ loeal
                                                 '   groups or municipalities ; the regional press.

        '                             '
             The regional or prefectoral body (in charge of the area) safeguards the

   objectwity and free discussio'n facilities withxn these va-ous meetmgs.
        '

             The finalizing o£ pilot-studies regarding the feasibility of a nuclear

   power station is the job of both the techrt{eians and the Administration. Even if

   the power station is teehnieally feasible, it must aiso be acceptable for the

   local groups concqrned. This means that the Adrninistration must examine the various

   ways the power station will affect the environment where it is installed, whether they

   be physical, ecological, socio-economic, or political. At the end of this second

   phase, the Central Administration gives its advice. This is not yet an official-

   go-ahead for the project, but simply an opinion authori$ing, if favourable, the start-

   up of tstudies of the projbet, and procedures for subsequent authorisation. Howeverc,

   should this opinion be favourable, land wiH be reserved in urban planning schemes

   for future possible installation of a nuclear power station.

     '

             Finally, in a third phase, pyoject studies are launched and comittments

   taken regarding the requirements in equipments, followed by the official authori--

  .sation procedures for constructing the power statton.

             The$e eomplex procedures tal<e about two years. As the eonstruction, tests
                                                       '        .   and bripging on Power of one unit section take five years, it is desirable for
   project studies to be started eight to ten years before putting into operation the

   first unit of the site in question.

        '          '3- Researchisgoingonatthepresenttimeon"dry"eoolingsysteTns,which
   do not use water,by evaporation, but transfer' heat to the atmosphere by conductioR

                                                                  '   and convection. If such a system isqcheived - so long as it is accompanied by the total

   suppression of liquid effluents -- it would clearly widen the possibilities in the

   choice o£ site and unit power. But fouc the moment, these cooling systems are extrein

  mely costly both in investment and operating costs, It is certainly necessary in

  order to make this process viable, to modify the thermodynamic cycle and most pro-

  bably to go over to a two-fluid cycle. There is still a long period of research

  and development ahead, .

                                                                              e---
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          My friend Gegrges VENDRYES, Directoac at the French "Commissariat b

 1'Energie Atomique", in charge of the industrial applications of nuclear energy,

 gave an address in this very place a year ago, during the meeting of the Japan

 Atomic Xndustrial Forum, on "Early operating experience with the Phenix 2SO xue

 demonstration plant". He dealt with the development of this range up to the follo--

                             t' ' wiRg stage, ealled Super-Phemx. ,
      '                                                                           '                                                                      '                '                                      tt
          However this is sueh an important question in our nuclear energy develop-･

 ment projects, that I feel X must briefly corke back to it again,

                                             '
- Firstof,all,asyouheardlastyear,bothRapsodieandPhenixareworking
 in an extremely satisfactory way. Phenix, for examp!e, reached 84 % availability

 during it's first industrial operating yeay (July 74 to July 75), At the pre'sent

 time, there have been no ruptures for the 20,OOO fuel pins £ed into the core, some
 of 'wh-ich reached a burn-up of 63.000 MWdlte (Megawatt days per tonne), a"d 3500

 of which reached or exceeded a rate of 50.000 ){Wd!te.

          Defieiency was recently discovered in the water circuits near their entry

 into the steam generators : this incident does not affect either the nuclear parts

 nor the sodium circuits. Repair work has already begun, and will take four months

 durmg which Phemx will be kept wo.rkmg at two-thi-rds power.

                                                          '            '                                                                            ' '

-' As･wasalsomentionedlastYear,aninternationalCornpany,theNERSA,
 has been jointly Sounded by the French E.D.F, (51 %)･,the !ta!ian ENEL (33 %) and

 the West German RWE (16 %), with the aim of constructing a power station whose power

 will be of the level of light water reactor power stations, and will be repncesenta-

 tive of the fast breeder reactor stations which will follow. ･

                                               '                                                           '                                             '          This' prototype power station, Super Phenix, wUl gtve an output of 1200 MWe

 and be built along the Rh6ne, upstream from the town of Lyon, on the "Creys-Malville"

 site. The techncial dossier is complete, safety proeedures are being terExinated,

 the preliminary worl< on the site has been done, the factory and engineering teams of

workers are ready, and the decision to start the actual eonstruction should be taken

 the very near future, This power station is planned for operation in 1982.

                                               '         '

- ButweaacealreadyconvincedthatsolongasPhenixcontinuestogive
 complete satisfaction, and the start of bu"ding work on Super Phenix does not

 throw up any hitherto unforeseen problems, we will launch a programme of fast

 breeder reactors after Super Phenix, starting with an order for a first pair of

    ttt

       tt                                                                      '              '                                                                             -et-

in
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   units in 1979. ".19.80, followed 5y a second pair to be ordered before 1985. The

   delay of 3 to 4 years between Super Phenix and the power station which follows

   will enable us to profit to the maximum from our experience in building Super-

   ?henix, as regards actual costs and delivery-dates, organiszation of the bui!ding

   site, and all problems concerning the main components which, three years after

   the site has been opened, will be in process of installation,

             The features of this' first stage will result from studies which have just

   been 6egun by EDF, the CEA and French industry. Power wi!1 certainly be more than

   Super Phenix's capacity, but not exceeding 1800 )fWe.

                         '
             Our building programme for fast breeders is taking shape with the use,.

                                                                                '   as and when it becomes available,of the plutonium produced in thermal reactor

   stations (natural uraniumlgaz-graphite type, and light water type). Two pairs of
   units planned for 1979 to 1985' should supply (together with Phenix and Super Phenix)

   some 8000 MWe in service in l991. From 1985, the yearly commitments could reach

   2000 MWe which implies that the range of fast breeder reactors would, in the year

   2000, be one quarter of t'ite power installed, and one third of the energy produced

   by nuclear power stations, since the very low proportional costs of energy produced

   by th.is type of reactors would tend to k6ep them at the base o£ the load diagram.
                                                             '
             !f, ih accordance with certain present forecasts, the rate of inerease
   in the'demand for electricity began to fall off towards the end of the century,

   we could meet our requirements with fas.t breeder reactors only, which would be
   'a final step .as regards our independence in energy,

･gsloN

             Fxench nuclear energy projects are straightforward : commitments for

   operati'onal power stations are clear up to 198211983, they are fairly well defi-

   ned ttt1 1985, and they are obviously vaguer for the yeays that follow since our

   day and age does not lend itself kindly to exact forecasts about long-term develop-

         --   mentsmenergyconsumptlon. -
                                           '
             Our projects are, in their first phase, essentia!ly concentrated on big

   pluri.annual contracts for pressurised water reactor-type power stations, and their

   $econd phase sees the progressive introduction of a range of liquid metal fast

   breeder reactors,

                                                                          tt--
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          Shou!d present assumpti'ons on change of energy consumption prove valid,

and if these programmes are respected, tke £ollowing results should be obtained :

-- from 1985, electricity production sheuld be depeRdent oR only 10 % imports.

- at the end of the century, there should be a marked reduction in this dependence

£or the whole seetor concerned with energy.

                                                              '             '                              '   In view of their reasonable operating costs, and the economies that can be

made in foreign currency transactions, Nuclear Power Stations are the only means -

as far as' man can see --, for countries with no natural resources in energy, to

resolve thei.r energy problems without beeoming totally dependent on supplies from

abroad,
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tij'tal t;c i3iore than l,IOO. IB ad<]lition t;o thc} lkn"i}gut fo?" 'the t;Gchnical

cenferencG, ],200 per$ons ft itende(ti a# eveniBg seyiGs e"f lect{2rGs opeit tij the

gene}"al public; 7,500 $tudeRts att;encied a three-day 3er:`es of: lectures f'or

youBg Ei}eeplel and i:o}"e kthit" l20,OOO pe}"sons visitecl a le-dEy fttomic energy

exhibit ke}d in con.iuRctioft vviich the "ieetinq. It ?sas a ft-3t impres$i.vG

cgfivocit't'ion. ' .
     Yslithin it ¥egttek aFl:er tl}c}t ceni'ereiace e?]de"', t;he Jftr}gnef,e l'ederetion of

Elecey"if.'. I)ow(?r Co#ipaBi{lig ltx}c')unc;"fl i.hat; (.hc} iiiB" ul.ilil,ieg whicl} mg}cln ijl}

the Fedsrittion plaBned by the end of tiie yeer to f:orgi a new j"eint-stock

coml}itBy'i':t;o ifkport power seactors ot(' practiced ･kse, coRclu<:'t experin}ei}tatiQB

nnd }"esGarch, aiid t;o wkolftsale the g{?neret.e(l elccin"icitzy."

                         '
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     Advftn(:iy}g o{i?" cJ"(}nflar l;o tke year l97(l, lg}.t,'s takcb a lg(>k fit] to(.In./y':

pt"gb]ei:s ip the 'ccfil;exl; of the n#cleftr 'ii'}(luslJry'3 e.y-.perience ovGy" tJhlj 'lefpt

couple of: yefl. ¥"s. "Sh"t ?')g}rcgpeci;'ive clc{i}s i;h'is giv(} {ss in ftgr}esfr,'ing t.he

gerioggT}e$s of toigti.y'.g ,pyol" eiu:i ai}cl {ke. Ill.{.nl'ii}eod of'  tk(,ir earll.y r"sel,ut.ien?

    'Last (yept" wa$ !}eL d (;go(l yeitr {{}v' Lig) ll.5. t¥i{',l{in?' #}(kig{.k'.y. Vlevcis

like "diglo<;it1;io.n", "confy'ont;niv'ion'', ffsc･alat;ioi3"  ijg3cl li'frust?fi{kt:icn" descyibe

                                     'itprettyweU.- '
     [)uriB{] t;he .year". onl,y S ;'}e¥Ei nttclear pov･ver Flftntfr, wit.i} i}n ftf'}gy"eg?(it;e o.£iti-

p.ut of 6,"OO vl¥,,gc were or(lered ftgai#sl; the MghwgKet" i#F,wk o'f l973, wher} fiyi}t

cyclgers wgt"e plecGt:l for 3C] ifR";s with a ccml)it3"d megawat.t.age of fi2,OOO "fwe

                                            :anci riifte gciclit;ioftel lf}ttG}"s cf' int)ent were si{]r}ecl, l)r.iriging t:kG gritnd totLg?l

'to over 52,OOe }･{wa. ･
ri,f,,9ikilliLI: l&7,2i ii:g,t.::ts::SgoC2,il],ll`'l,l::dk,{cilllOd t.zaagp7zroxi'iiatei:y i2c}･ijoc fie'fe

     T}>e it3(lti$trv coiild l.ake little comfer･t. In the cavegi l. thai; o#t.righi; can-
               ty
ce]lat;ions cluririg th{.} p(}sti ILwe ye"y's hav{:} ac.coi.tfited ror enly {i}1}agi. 6;l of

{.ol,al ixclerir cpniti'i buei}l/ci. 'N(}v coiild t/h{', ii}dts{r,"'v l'i}i{i ei#cl} snl,iee it} l.hck

'fact thitt sty'Eetch--etits during the past t'wo yeers have nlgo hit approxknately '

80,OOC) Mv-ge oi' 'fos$il--rirg}cj gGfterat)ioR. +l-here is gimpl.y no wey f)f coraparins

the five :ew orde}"s ki l975., RyaiBst tifi av(k.i"itcle of 2p(･, n&As orders per >ffi"r

                                                                         'g<fe}" t;he previous five year$ without coficlud3Rg t;hat l97S was a rotten .

I>USi?ft ll/ilil il/f/[l!'i' f. ,.}i,peer t}}at. Ig76 is gofiRci to be mii(;h better than 1975' CCn-"

vey"$atioBs with the ;l$SS v(}ndor$ $gc;{]e$t t;hit{; we can f}.xs)ect Lo see mc i"ore

then it clozGi3, Bnd se}i}e be}lieve fiet ?nore tban a half--<iezeit, :ew orders plg<ed

t;h'is yeat". On the other }'}ay3d, l{l]77 coifld sGe a t/.t.irn a}"ouiRd ittid a yesw}}ptie#

ift the ordering gf nuclear plitiks.
                                  '                                                                         tt
         '                                                '                           '                                                         '
                                                       '                                                     '                                  `                                                                        '                                                            ''

    '                                 '                                     '              '         -. t                                              }                       '
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     Als(), the r.il.tia{.iet}, i $glwhit, ig nol "s Na('ik ag ti}e el)cw<ts. si.g":itgl,icc

i"ight at 'fir$t $ugge$t;. Fc)r ingtaBce, the i975 recor(l a]sfi $hows tht'it at

the end o'f :the year, 5i", {ionaestiL"' power yeact;ors wif?-e licensed tc} op{i)yete,

S9 tmits were u#cSe?" cofist?"uction anci IC)1 gio}"e vgere in verietts $£agGs E;.?,f the

pre--cun$tructicft Mcensi-g process. '
     Tke FedGral l)ewc}r Cgniiuiss'io" l}a$ rGg}ort)ecS t;kR't nucleav potkiey' precl{kceci

moye "tften 121 bil]ion rket kwh of' electricity in the f:ir$t niBe months o'f

l97S. T?}is wa$ 8.fll,( of "H ti}e ele(:l/ric }}"wev q"nvyiilo{l iii lhe U.S. dgr'ing

t;hgsc? nin" ]u<>i)tihs {md inoi'e thtu} "ll ftuclet}}' pewev pidpi{} {;{iRf}v{il.ed d#t'iivg tii{}

prev"ieus twelve nionU)s. If ti}e sg.u]ie l21,bil'lic}t3 kwh'hcxl' l)een pyoclucecl 'li}

fosgil-fired pl"nl.s, iti v3oulci heve requirecl 7.5 bil]ion gall¢y]$ of cil oy

40 i)]illie}i eo:s of cofil. On a weighted avercige blts'ls, Lhe t3gcleaw pg}wer at

a cc$t] or 32.?.5 #i"lg v>er kwk w"g 63r･,; l{ys e><peBsive t;h"t} il: ¥,gc{Ad hRve beet3

                'had the electrlc power l>ecm vroduced y,Ath oil m}d 27'r't less exPer}sive tiwan if

                                                                '
itha$beefaproduceciw4{ilicofil.Further,'thecostsavi#g$attributab]eto ･

nLiclear v,mulcl have be.fti} (:}veri g}"eater had tke 76.{;',II ftvallab'ili'ty frac{;ow o'f

thebitse-loB(i{)dpuclc}arplar}tsbeepitIJ}le"
t;oBmtchthef?l.4:':la£tailability ,

factor of the bese･-loncied,coctl-fired plants or the 85.8'1･'1 av&i13bilit.v factor

of tiie basG--loftcled o'H--fired plafti;s. Theye ig no dot{bti ,in ii}y i}iind "L'l),at; fts

further ex'periQnce is {?a'ined, ftuc3e.ar power p3aftIL avc}ilft.bi3ity fActgr$ wll,l

go ljp. Aftd sc w"i the coikigearative co$t snvi'figs. Admittecily, iiticlear geo?;er k

                                                                    '
co$ts av"e aiso on l;he r'ise, b}{i£ so ave tke obl}er n}ttaR$ of ge,i}er"tirig alg}ct;y'iLn

                                                                 '
l}(}wer (llld for-l:il(} c,i}{II" t'{i,lf;{}}} --- 'il}i'lil{.if)tl.

                                                             '             '
     IR the time svftilabiG, i wGuld like {;o dis, cuss f"ive ef" t;l}e mcst serious

py'olAe}gs eljrrent3y coiif'y'o}"Jing thw fiucled}" it}cllistry,'review w}i"t staps Lk?"e



                                  -l}-

                                        '
t}eing t;akGn t;o resolve 1.}'i"p3, aRd 'fir}it11y, consicier wh{it; adciit..Sonal measurits

fs"' sht l>e tGken es iiiak" the fuY r]et{i})itical ef' 'the twc:eftr option itvail"ble

1o help raeet the elec'tric geo¥trey ygqgiyeifnefi℃$ #if ctrc gee.tiell bee?ifeeR Rcw Rftd

                          ' .4thG 2L"uri3 of twhe c#nturt.y. I wiH, o'i' couyse, be t;el.kific itbcttt t;he Ll.$.
                                                                   n'fi
fiuc3eitr prcgritrr} ijnd the ye.$pfictive rc3e$ ijf 3'nd¥$twy afid govgrRineftt ip tiaG

$tfttes, bue ! suspect tka't ftnit}}er ehe pi"oblem$ nor `Lhe involvemGnt ef

gijverRmefte it"ct iBciusery in your couHtry itye raitrked3y ciifferent,

     I"i' one werE tc ?fiok foy ft s3'#gle root ca"se oi' maRy of tgciity'$ p?aot>lems,

oRe might simply ncte ".hat the ittorri has gcne public end it$ g resljlt lt hg$

i}geve emotionalizecl encl pcliticized. 'l-}3is, DF cc{.irse, is too $iiupli$tic fi" '

angwer afid i't elso 'implles t}vat there 'is soigGthifig w}"'oRg with eBiotiot3 anci

p"litics, wi3ich is "ot nGt"""essarily ehe cese. ft{or is there afiything wrcng

witY) 1;l}e fi1;oi?iis {loiti{j.l}ul)1icg incleecl, 'it itiust; U "tc3"iic cmeyyy ig t.o l>"c{)me

it initj'or rf'actor iR thG Fut{jy'e econoikic wel'fa}"e oi the U.S. o?" f:otr' thitt ft}at-

ter,ffiose.otkernations. , ''               t tt t     The problem i$ thet atoinic eftery>s has gcne pgbUc be'fore its kii}?e.

¥-Jhsic I giifGltR is thite we }}ovG a`titempted to iR"c3ve ℃he pifblic in the clG6ision- .

}iiitkiRg per'ocesg ii3 crm erea where it has little knovgledge of the uaderlying

teclmology.and lietle, tmderstendiyig ef V)e l}ig"ic(}tions of its decisions oi3

e.:etfe:II,llh:l] Cci:.V$et):::igll):.tOIIe;:itt;¥.oX.2chl:osiogy or on its po'tent]al cgntyi.butiofi$

                                                                      '                                                                     '                                 '     Nge.St;her ouy iRstitutioBs, nor our polic-ies, iwy procedurG3, n#}" pegple

in govffyfi#ieRt or i?iclu$tyy itygein geareci to clenl with the problGf# effectively.

Fffr e)<"tiiple, T knc}teg ef no i#nr(} l.hgm a half" d<>7eti pecpi" in th" v}ticle"y'

coim}}ljnitywhchavei}eet}abletoccpeeffecbivelyxviththehigtrienic$of "
                  '
Ralph etader iB k pub3ic dehate. And there aye pro5ably less thlti} "vo dozen

               '                           '
                                                             t
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member$ off l;he Confwess, ceinprigecl iff t?35 t""presenl;neivQs "r}cl 100 serm.t"r.c,,

igho hgve ever seeR ci nuclear pov;er plca'Bt etr" could 't;el] yog hcw o}kc xvif}"k$.

     A?t,ho¥ginthis.#]aits{iggest,aikcicorrectly$o,thk"-Icon$ideYtheWi:-' 1,

nirig ei' pubMc ijn"er$l;a}}cligg at}d cc}nfi{i</}n{.e ki i}{.emi(; (}neyt].y t;{} be thc

                                                                       vt'indlj$icry's mos" $eri"lj$ prob3gi}}, let me go back t" g}y icientificittioft 6ic the

other four proble#}s tc Wkich I referreci ,eaylier. ±

                                                                          '
                                                                        -     -l"lie prol>lems l ;}itvtt 'if} ii}'incl c}re: (3> t"disii}f} Lhe cdi},i(.M f"{R}ds neceg-･

$ary eor bu"d nt;cieaF pllt'xts,; (2) a-ssuy'ing fin itdeqtiate future $lipply of '

u?fiftr}'iumi (3) expaRclin{j in e t;il}lel.y f'ashiorl uritniuj}l elwicl}l#efhtl'cRpa¢i.ty:.

(4) cle$ifig tke back--end of the 'fuel cycle, inc'}uding }"eselljtioft gf the

qljeseicft of whethGy #iixed oxlde$ shwtjld be li$ed ns lk]ht w' ittey yGac"wr fijG3

hRd defifting and imp3g}ie#ting e wa$te ii}gfiage#}e}3t p℃og?'"efMg itnd (5) the prcblei;i

ito w}}ich X have alrdeitd:y yefGrred, wiBning public ceftfi6eftce in a vigewous

put"suit of t;he {3uc3e.ay opt'icn. Let'$ take t}}era up in the crdew listed.

ItSJI..E}l-.[ISL-.2siit CaLI2:tlts[LELytaMmcls ,e ..

     The probleizz tl}e ut"itidis have had tiurifig the past couple of years in

                      'e
raisifigcitpita3investmentmc#iesfoynu£leitrpowerplaRt$appeascsteheve .

abitted $oi}iew}}at in t"eceBe iuon'tks.･ The year,or} foy '<l}is, in per't, is bectwi$e

gn i"crea$iftg number of the state come}iissiofis thitt regulate tine rates ljti'li'--

eies mEi:y chayge their customers have coin() ZQ reco{]nizg <.het ljtilities ig' "$t ,

recover i;ke operat;iRci expeR$its attr")utab3e to high(}vr f'tiel ftncl l"bor cg.e,t$.

Vti3ity cftsh flow mu${. I}ie $ul'gic'ier}t i}ot o;}l.y t.v tgife' t {}pe}'{iLin{i i}nglt#{ikit.£.?i}-

a"ce ce$ts, but also to permi ij.t}}e uti3ity {,o (]c)mpel.G i" tkc} i;}c>ney i}intr"ket f'otr'

dGl)t cftpital. Rate relief hy state coicaiis$ions }}gs t)rsditiijBa'liy iitgged t}ie

ruoftey #eeds g"F thfi･ut"i:itie$ itnd thig w"1 prDbab3y cofi:IiBue to be xtke cft$e,
         '
                                                                              tt
                                   '

                                  '                              t -t                       .                                                            '                                                                        '                           t t'
                                  '
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 bu℃ the sitcsstion to<lay $eei"s sos"ewkRt tsettGr thfiR it di<'l a vveitr ftgo.

     Il; ig "ct; yE}t cleitr h"w the t.itilitias' ii}}prcv(tscl fiii"Rcial $itti"t:le?3

will influGnce' the i'ikelihcifd o'ff t!}eir ijptin{} for geuc]c}"r powe?". St.ici} "

decisio:, cf couyse, depends o}k many fact"r$. Vjheft anct hew much RGw gefter-
                                                                      %..t

gting cgpaclty w"3 bG #eGciwci itfi a pmrti¢tiler ljbility systeig? FeMewing

an itverage nBtion-wicie hi$tcrical e3ectwic powew growti} ritte in thG V.$. "f

    '7"fe' per yegr ffoy 20 yGays, the rece$$iefi year cF 39X gerociuced fio grgwth.

Afid, Rotwitk$tandii3g the pyojectigng ef sgf"e ljti3ity ecgnoinise$ thet l97S

wou3d pyodlicdi it gycwth rit*e cf apptioxi}i}gtely 5f･,?,, it tuvrnttdi cgt tc be less

tftait 21'.Y. The fiGt v"G$tglt ig ethat sorae utility $.ystg;#$ now 'have capacity

fivay-giRs as high it$ 30--4021. VSItLh thig kfitxi oi' tgftrgi", #ew capacity ccgxnitmG"t$

itnd' a.ccoll?penying eapita1 iltvestg}eRt coi?m}itments fi?"e being defeyred. [)eg$ thig

;:ean, tlafin, that tl}e "fifincia] shatlis of t.he {it"itieg sit}iply "l}peftr$ "ettfir

beckuse ehey ayen't spet}ding citpieRl motkies?

     B'tit, if f'ijture e?ectric powey' tr"eqtsi?℃i}}ent$ are tn Bssgs:G at3 an:ggl g?"#wt;k

v'ft t;e ef 4-61Y, instend of] the cay'ligr 7tl oyli i} clc}ul>llnf'l cvery 15 ,yeftr$ ifi$titR<l

of every 10 years, this isn't a very iong time in teyM}s ef the 9-･30 year$ 3eBd

                                                        .l
einie Bow-required to b?"ifig a nucleitr power pla#t en l'ipe. Whei3 ene adds te '

these iEupcnderitble$ tke tir}kBowns of fttture co$t esealabion a#d iRflittiofi, it

helps explai: why projecting the extefit ef "ucleav power itddibions anti their

capital recluiyfiein&nt;$ tefids fit ehe i"eixeRt :to be raore of an flv'℃ ℃han a $cSefice.

     Aftd, of coijr$e, dRether.fijcter thftt wil3 be takeB intc considerittion by

the ueiGities i# decidiltg whether te opt for nuclear power wVl be the

coiiipeva'tive co$t;s or y}ucleiw power v$. 1;he cc}st oir pc>wer frftgi a3ternat;ive

               '

                     '          '                                           '

g
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                                       '
                         '
      'gefieya"L'iltg $ystGn3s. The cepital cost$ of it nijclear povvge..r plftftt, fer

exai?}ple, ceRtinue "L<? "m higher than･those iff a fossil--fired plant, al-

Viough witi] lime.gt.(>})ti sc"ikl}cy's on a con]-- f"iyecl p]ant, i,}ic? (lifferewce is

                be ,lminimal. The lead t.i}}}{? 'for constrtic'tinttl and l}?ning'ing int'o operat3'or} a

n#clgar }>lafit ce}}{vinties ko be longey th"n iror a 'fo's$il--fi¥"ec{ plm"; becftggg.

of pt"etritcteci licensi#g requireinent$, thGreby increesit}g 1/.he pc}tetatial -

i#}pitct of ccge escitlatiftn a"d iy3flatioii. But r}ucleltr fecl co$t;s coyitint!e

to rufi sig"ificant'ly lij".)s t;hn?i fosgll fuel costg e.r･,, f()t" exa#?p'ie, v;as ift-

dicetecl rGcelttly ifi calcula'LHSij}3$ mitcie by the. Co;m}ioftvsGel.th Edison Co. kl-hese

calcu3ittlDr}s shQ,e;a<l ngic3ear fuel on a pyeseBt replitcG#ieBt cost basi$ dew

l}Rve a 5Sf,'i itctvantsfig"i over kigh--$ulfur coal, it l(5671 6dvantage ovey low-$ul-

fur coal, afid d 3g3?; e{jventRge over oil.

                                                       '
     Coi}itaoi}y･-sealth also rc:un(l ror ℃l}eir sysLem in tl}e Ciiicago dyelt ti}at
                                        ,

nljcleay' has an n(jvGnta{je iR teri}i$ of bijs-bny costs of elGctri¢ power. The

calcljlfttio"s yfere ba$ecl oy3 coB$titntc cic}llitrs, "Figureci on a rGplaceuiefi{t co$t

l)asis, Li$ing 1974 ccnstructio- cost IGvels t>.ut ref']ectin{ii the latest NRC

licensing rGquirGments f'or nuclear plitnts and pt"obal"e IIPA rec}gi?"ements

fo}" sc?'ubbers ori al] li'igl}-sul'ftir coal stetions, anci using l97S niarket prices

                                    v
for repla<)ei}]ent fuel. I.lt}der t;hc}se assui}?ptic:}i}s, t;l}<hy 'f'c>{md th,}t; }3tic.1(}a}'

getie}"Bted Elec;tric p(}w"v woiiM c"st 24 g}"l$ pitr kwh, coal-fire<l elc}c{;rl'c

power would cost 29 ii3ills per kwh RRd gi]-fiyeci e3ectric power woljld cost
                                                                  '                             '3S m"]s per kwh.
                                                               '                      '
     Ret;L;rning to t;he vr(:}N(:m oi- rnlsincl cfipStal, thg fu{;itre ne",ds o'f i.h{)

ut'i1ities will be t?"f)i}ier}cletjs. Over tiie iast deccide, tl}ey totftled approx--

is}3it`L'ely $l{.}O billic}" i" "t'hG tj.S,; evev thg t3ext <iSecade t?3e>s aye }>rcjectiecl



                                 pt,･{] .di

                              '                                                      '
at $325 t>･"l'ion. r'"lesi; {itillil..v exec{.itives i'c}el Iihat i.hpy w'iB hfw{ii to <litcre;ks(}

flhe.i¥" ciGpenc3eBce ot3 ot.itz$ide iinaficing. As one utility tv"ea$urGr pttt; it;:

ii This eweafi$ ii"provalRg ir}ter#al casla ge"erfttion, whick bR$i'cally ;:Gan$ tl.}l,at

;nOre lllOmey mLlst come frol?} t;he custo"ler sogt3er.'` .

     }･taRy utilily coi}m}oR st;ocks, even ijfter the recent recovifry in t;hG stock

i"itrket, ftre still seHi)3c} et pv"ices tc}elo¥sf ti}Gir bogk SBI{iG. C)itpital #iov3ie$

o, 'F koth tllte eqt.}ity "its.l de.bt typG will oltly i)a ftsst.}recl "' t2tilit;.y stgcks car]

offer a sljfficient rc)t.e <>f" tr'e.turr} te'attract invGsterf･ <md this w"l kltppet)

1lt the opinaon of i#gst t}tiMty execgtives only vgith roeli$tic i}}crease$ i"

electric poivay' ?"itt:(}s. I-l)i$ {}pinion wag r"Ne.ct;ed Ui i:he iti<ksstryis. rescrvftd

reitctio}3 to the i}ieasuyes pt"'ovideij in thG Ad;#inistra'tio#'s utility finftnc`iBg

IGgSsla.bicn preposed early 3nst year aRd to the Engygy Indepenclence Act

prcposffdlnstOctober. . -
                                   '
     A]tholjgh there was general acceptencG wi'thin t}}e utility.ftnd nuclear

indusltniG$ c)fr tke t;hrus.tL a"d ohjectives c}f' the lati.er l>'Hl, Forum Chair}imr}

John Si#ipsfii} $ljnm}ed up the yeectio" of #iafiy 'iB the inctgstry whe}R he saidl

': Ordiperily, one wD{dd e><pci}ct any i;}dustr.y. 't;o be a51c?. 'to hack i't in the

v}r'ivate$ec'tc}rw'i(.l}eulidly'ectgoverf}#ier}'l;as-:isti}ncie.ii '

                                                    '         .
Y. raRl lj{a wwSkg2i?J!;L '
     ifne of the allegations soraetkiie$ voiced l)y the Buclear crUics is tha,t

the iiucleitr incki$#yy is gofing to run.o{rk or iirafti#s}i a:d f'or this refison, ･,

tniic>ti{; vt,hcavfi, w(> xheultl i}{>L l}" l}uU{lii}{} ui}cledr }>vw{y' vlfm{`,. Ai}{1 lroi}t l.kn(,

l.<) t:im{}, (.hif-i} fit¥i}i, "}aller i:; r{i'ie,ed wilhin lh{, nu{'lfhu' iiifl{it;ivy. not xL t'm

allggat]Dn, hut rethe}" gs e cof}ccri}. In botl} ceses, iihe qgestion .poseci 'i$

                                    '
  '



擁f｝一

　響hOしhe｝＾雛｝騨肩達　h轟V（、（覇0寧lh聖重r鵡肩U貸l　t6　ヂliび1　‘’f産dl．0ヂ　｛・h倉ザ‘㍉、f乳《》i’S　ザ｛｝ゼ叡｝

　y鞍aギs　rもhat　腰壌肇漢　b（｝　i畦選1，　崖書震で｝　（｝Pe智＾＆1二1ξ》終　1｝ξきし～選、毫．含織　戦（犠嘩　乱鰻｝d　u≧e　しuギiミ　（｝ゼ　u茎（｝　〈；融ト

　宅雛劉y．　　　　　　　　r　恥

　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　㌧謹

　　　　　　＄○楠も｝糟掘琵g‘蓬tや昌a貸4むhe　co蓼罵e樽、　aドeひゼ（）購鷲引by　a羅凄紺，2ゼ。ヂfa£t〔｝ド銚

　a醗。鷺9　℃h登i繋：　G）　～望e〈k）窒、（）む　緯○輝　六二9a　う轟　P黒ac妊｝a　＄uぞfic雪難罫篠t　犠u鷺b驚劉Of乱売装ξ｝s　（）ゼ

　獣ξ潅1s　之（）＄疑Pひ肇y　℃h黛ぐil雲ξミ難tうも壌鐙s　of　u碧a携う購η　むhξ沈響日、　b鞭　昌（｝ede（鷹　i緯　宅h（｝デt凝しlr嚢；

　G三）零ol撫｝汎B黒垂‘啄1獄・1・いXi｝（・》’葦伊｝《＝eddうfヂ言Cl犀il・i‘・r　i｝目贈・c｝1・1樫i閣llゼ“納i鎚1醤

　uh（1（こギ　戟》妻琶j　l。（｝董・mζ：｛｝妻涯ゼdザ｛．㌦；　（．1＞　甲m蓄1尾．i｛．・｝しi雛・　il書ガ⇔γ損，員i朝｝o鎮　匙n・d縫ilii魏董・｛・・誌・ゼ》びr

　蓬s　Qギも〔｝轟．c（》嚢chξ｝d　壕粋　乳‘｝奮＾mlhσ1（）gy　d達a七　うs　繧iヂデ蓬。しバし　し。　り跨d（3ジsし轟ぎKi　a農41　ヂor　もh雀s

．rea3◎縫　ra壌s鐙s　く｛（Xjbt＄　轟s　tO　うしs　va1壕d潅むy；　（4）’℃he　90vel（嬬｝le携t　h雛s　adOP気登d　a

　ρOユうcyoヂ．｝）｛鮒醗至も癖負g　t｝tξ｝｛記田鯨ξ｝潅　謹搬PO奮西t（）ヂur義r｝載網，　st轟バニ幸轟g　i轟、隆977・　むh醗℃一

　by　sU99倉＄ti轟9　むぐ）　Sぐ）；取｝　し｝篭aし　し｝讐｝　9（）Ver甜iiO群t　be遷IO》e奪　（iぐ｝則e糞t葦C　＄Ul｝P達曜費＄　騨蓬蒙1

　践董汽　s熱。ぎt；　（5）　もhな・蟹）》ぐ・ギ摺1｝ξ｝員も　濠s　Bo　濯onge罫’Puドch・舞3．i鋒9　u蓄・灘肇．錘辮1義目d　購彗》導澱’窒

　℃（）’h盈V壱　｝）｝℃℃もy胃e1達　》心妻『ked　off　壕ts　stockP壕鑑e　Ψi轟．燦ts　｝甫XOd　t目当1s　al）ρを而（矯Ch

　　　　　　　　　　　　　　　　　ア
　もO　senね1～l　eiげ蓬（＝撫蹴＄醒　〔：。s；融d（6）　雛γ・創肩しim　Pゼ壕C（｝S　haV（）ab儀量t　b・壕P竃6（l

　du｝＾壕貧g　th玲　達ast　t～・≠o　O野　thrざ・o　y駐aゼs，

　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　ぎ
　　　　　　A耗hα董ψt蜘。～4iB　l｝otPξ・rm耗諺lo℃〈ゲ准（i・irl）∬o、試：1〕oft｝博鍔ef～篭cl＝o毘

　飴d壕vk勧a肩y・　しheセ℃　」㍉　11》（彗iev（㍉　a　璽。～戸（二al華押胃斜へorξきXPbn‘噂擁or｝foゼ（，惜歳

　胃h薫（：h　壕霞　もhξ｝　δggrega．te　GOnvil廷eS　殿（ぞ　thaし　Sijヂドiclenし　摂彗｝P肖（｝＄　（、ヂ　竃碁’anれ」鴇

　響う1璽　be　ξ圭》a埼1ξ≧b茎｛3～・擁x誓｝　鷲‘三｝ξxled　and　融t　Pヂ嘆。：憩s　も｝｝ξミt　響重肇1　綺Ot　P｝　e（〕h2（ie　もhe

　ぐ）co続儲鷲。轟セで窪・轟cljve獣・・講く、ヂ婁琶｛く＝㌃きa｝・1，0響e｝・．　　　　　　　　　　　　　　　　　　　　　g

　　　　　　Las℃　yeaゼ養　eXl）達（｝ゼaしう（）籟　dセ＾壕1達美轟～壌　荏R　もh（）　u。s．　｛⊃（）紅藍肇eζ遷　26　績蓬1壕蓬e貴　デ｛｝（｝も

　副蒋ch妻・（）P寮｝叙・爵捷d濁｝f旨cl・ボ）・礎re　oヂ20翼over・しhe　21．6　i一肩・1（m∫e《｝1二（i｝疇報（｝（1

　で轟　壌9ア4．　　A＄肇拍（跨を難r　1縦ぐiil二～tギy垂s　cor賛e3ひ。汽（：i（鷺篠℃　う轟　cQ1（｝raぐ｛o　建｝響溺a壕轟費（1　宅hO



                                   -'ll-

  i#crffased tGc'tiivity in i'hcj/ tirgg5}ui" inclusty'y 'lasL fall: 'iAy}yor}e i']yiB{l ovijy"

  t;hG Uy'avan lfiifi.e?"el ffe3't; cB tl}e Colo?"ai[.io P]at){?ijlj thes(} <ley$ wgtAd t;h'ink tgltij

  clock hkd been ttiy?ied l)fic;c two dececies. Trtgckg aRd jeeps are itgcaift rtmibli"g

 gv(l}r almogt; 'for{?oLl."ii l}aul;,i{}e reaclg {u)d sciivryi}if} h".her kfid >-,"il ai}io}}q ihe

 dry l.)a$li]s, twisiec.i c{}nyons end fleL {gesas. i'he ul)iqu'itous drill ricis dot

 the sftgebrush-citvGi'"egl terraln. poking. pu･ey tierricks agitifi$t the blue sk.v, ."

      [IRDA's Natio#itl Liy'itnilim Re$ekrce -[lvit]uatioR (NVRE) r]rogrBm, iitit'i&tecl

 i).v [!RPA's g>rcdecessor, Af{C, in 1973, to iuap (;he. eni;ire li.S. for grat3iu#}

 ciepo$it$, 'in<i;luclin{.j formal;iQf}s tha't httvg r}ev.c)y heeR inve$tigfited its y)es--

 sible gcuv'ce$ c}f tir(}"iL]ii}, ¥･-s fimcleci et $2,327,OOO i# ;･'Y ]975. Fgy' FY l97C},

 this 'fu"cl'iny vgill go up to $]l,3E.3]S,OOO. A]thouc';h tiie 'fir$t coi}}prehengiv(}

 Nlor]RE t"eg}(>rti ic. s}{i}tt diie tint,il Gg.wly i9E},O, itf' (.'(}r".tr"e(:`t.' sk]cMeg cire target.er3

 nt; mltny ;.itr"fiit$ oth{'>.i" t'.i}i}" thcr} ge(/liniei}tar.y fi,c'indsLonef-; wli('k)'e niost; ;}y{:s"iit/

 doii}estic preduction activ'ities are centere(l. Fc}r exemiple, one NljRE coBtrBct;

 invGs:Iigetiot3 is sLsrve>i'iftg granitic and clolo"3'itic y'ocks ix Ver:}iomt, New '

 llampshire, Massachtisept.tg, (y)d ;i,ic)w ¥ork, whUe Rnol;her is sttrveyi"g -l'viaf;sic

 Blt$lfts ln the Apr}"lachia"s, prkHeriiy iR Vik"cgi?]iR apd ti}e CltrolinRs, afi(S

"stiH anothet" ig lookkig int:e the feasibility of aerlit] ra(Mometric #nd

 megiietic suv'veyiRg o'fr tL'he eBtire stiitte of A:esl<a. "i'ke conprghc}ngiveness

                                                                ' o'f t;he r･gA>,E proc}rftn} rGaffirgis t;he l)asic 'fact t;hat tiraRlum is k?ic}wn tLo e><ist

 in all t.ypes ef geolcgic fe"?iations, ift covitrltg(. to fc}s$il fuGl doposits

 who$e cy"igins re{'ltiire t'.he. fo?"i}ier e><istetice c)f ve{i"t;atii{'m. it gf}emg t'"engoR-･

 al)]e to BgsgipG that', iint'ie.}" circ#ii3staiices of pen(Iing] ghort'.ecrcs. u¥"ftnigi" w"{ikl'

 ur}<io{gbtecH:y bG recovc}"ed fy"e,iii (lel}o$its tk<)l. I{)df}y co"ld }}ol; l>e co;}giciere(l

 e<onoi"icaMy yiiblG. ･
       '

      s
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is kno¥･-n) t;o L)e te}dti,r conside}"aLig}} bui; hiis} uo(; yeL 5{ny}e" "nneun<;eJ. !lv{in :･ge.

stiH ;:ore capacity iv"l ivave tc cog}ie oB styean) b.y tl}e ea}"y ]9gO's.

     Aitl3ougi-i itRti-trtist considE}rat)ioris restrict whitt cfin be $aid al}ogt

p)y"ice$, payh'ticulasly futin"G prices, they cio not restr'ict gie ft"oi'n notin.g whnt

ls alread.y on,th(? rc}corcl. F'drt; oi: that record is t)i)at 'Lhe price buyGrs "k

･'i;he U.$. Ifist year tvere v･gilli#g to pay 'f'or spot del'iv(}ries was $3S per

po£md cf ti30g. Thig cofgpares to a $]5 spol: <ielivger.y pr'ice in la74, As <o

'the ircp3ct of futt2re price increa$e$ g}" riecreases, a ¢hfifige of $10 per potinci

ifi what a lit"it(y has to pay 'i'or yellowcake has recently bGen calculated to

equat:e to a chitnge ijf O.96 "}"ls per kwh in thb cost of nuclear genersted

electricil;y at; the l}gf, b{w. -f'hn ot;hftr observittior} tla(}t i3iight bG i"ade a5ct2t;

prices is that as ftifther Gxplcration proves qut itckk'tiofial reserves, its tiie

urani#iii py"ociucer$ beco;ne w"]Gn{] egain to enter into lofig--terra stgeply {om-

tl"e(t;s, 411<l fis ?"c}E.lt;yi<i]t'iolls t3ye ?'elilov()d c);l thE.} illlpel"tL ef' ul"{}llk]III, g.il{) U.S.

i)uyey' $hc>gl(l be abie t;o afiticipatf}. great]er" $tBbility in tii"c}niuin, pricirig thg,fi

                                                               'ha$ been .the case c+k.wing the past couple of years. ･
Enricht3)efit-!Ct.{l.E2/.i!!2.[L!lltitY

     I $uspect the i}3o.nil}e.rs f}'f the JAIF have followGd recftnt evtt"ts o" the

                       ull.S. ut"aB'itii: etwicl}meNl, sc;e}ia c}s cl{'>sely, "' i}ei, nieye closely, (.i}a?} have

thG iiic}ipber$ of tlw U.S. Fov'iuii}. I-le.iicc}, tkei'e iuay be lit(.le i caf? add t.e >ec}tiig'

egsg$s}"eRt ofr thfi problGii) or to your bGst gliess as to when -nBd how it tvi]1

bG rGs{:lvitd. I gdy 'iguess'i because at this s'tage, there i.s gtill an}p'le

rooi" for sp.ect{'lftL'ion as t]c} vshat is go"}g to hiippen B}icl in yvht.'ilL time {'ramG.

     in c{ip¢,i"e fmnM, gxa vyol}lpn} r,heq}e:x up'ag follewg. fiIPA'fi lih?'oe {ltxigtit}{l

gfist...c}its dif'fti$ioR fftc"i{.k.h.s at Oek Ridge, ]ennessce, Paducai}, Kefi{ucky, a}i{ii

Pertsniogth, Ohio wiH have a combined cepaci'ty to s"pport the eiirichi}ieBt twecl$
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                                         '
                          '

c)f 290,OOO r･tiv･JG ofr Buclear' powey' plant capacity witinout g}lutonium recyclfi '

aftd 350,OOO }vksse of capacity vAth piut.on3'u#] }"ecycle. 1"bese fturabers it$sunie

i"stitllRscioB of' k cft$ca{tie iftvolvemeRt pro{]ram (CIP) and a cescacle #pgritctif3g

prcgra#i (CUP), both of which I ui}dergtaftd are proceeding on schedule. that
                 "                                                                      ..･l
will bring tl}e conib'inc}d ar}}it.tal capacity ef the} th!'ee plg)R{.s tip fvoiu l7.2

t{) 27,7 ft}illion $e})ftrat'ivG work ijRfit's (S,W¥.> It also assgt#es that the

l,30e Mwe c'f adcli℃i<y?3al iRpttt pQwer requiyed 'te echieve the 10.S ewiHioft

Slglj CIP/CljP acidieici} wi'll'bG available as needed. I'm t}ot sure that we

have .>set been tolti 1;ivat ftll oir this･aclditional l,300 }'lwe is tmdey" cofi'tyact.

The citpac3'ty numbeys a3so ft$yj#ie afi equilibyig}" cpr.ratki" t:ftils assay ef

O.3til Li-23S. ERbA cc-'tlcuiate$ t;hat by reeising the tails itssay to O.362; ,

U-235, it could iric?"ease thG c}ij{.put capijcity l>y abeut lgl･'A', tl}at. is, up t;o

where 3t could si'uppo>"t 320,eOO iv?tije of R#c3ear i?ewev" plent capacity w3thout .

pllltoikiu#} recyc3e.

' Againgtthiscapab"it[y,ERDAnowinascontrijctconii}]itmen'tstosupply

sepe}"at･ive woy'k 'fbr 329,OOO fylwe ofr Rucleitr power cnpacity. This nu#}ber

includGs 208.0CO Mwe of U.S. ft{icloay pewer pla}}tit Rt}d l?l,OO(} i･iw" cf over--

saas plai}t;s. Al{;houyh ILi}ese ntie}beys ind'ic:aLe a.def"iciL li} ci}vichm<)r}t'

citpscity eqgiva]ent to about 9,OOO Mwe of Ruclear poyver p]ant cfipffcity,

ERDA poinkLs out that its cotrtrgct$ to suppl:y enrlch#}ent; gifrvice$ for l4･,OOO

}flwe c'f ever$ees citpacl'ty ave cent-i"get}t on tiiose plati'ts bel"g able te

recycle plutoy}iu#i. Even so, ERDA tends to logk upo" its ccmty'ac't co#}#}it-- '

ments to suppl.v entrricl}inefit services 'fo}"t 329,OOO Mwe o'f nuclear power p3ant･

citpecity its an "over--colnl}3it;ll}()nt" of gorts sillce iLL i$ not stire t;hftt t}'}e

utMitles will be able to acquiye sufficieBt q{mntities of uraniuRi to mfike

up £he extya feed to opGrate the plarks at O.36Z U--235 ta"s.

i
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   . iBaByfiveB"1.ERDAisacceptithgBomorGpurehaseo}"cle¥"sfbrsepitrative

   we?"k. It expectg $g¢Ii itclclitioRal reqgests tc stft?"t coi}iii3g i'n "beut l9$k-85.

- A$tghowadditSoRe]requiyfi'reGnt$forseiwarativevvorkw"lt bemGe,ehe

   Admi"istyittioR hQgees that the N"cleer Fuel As$urRmce SXct, ngw pending beFQre

                             + t't                                                                     in
   the Cofigre3s, will be Giwacteci, thereby perieittieg privitte ccmpa}iies lj# gee

   inte t}}e enric}ynGf}t' t>ijsiness aftd serve･t}3e rseeds of aM r}ew ordGrvs f"r

   $epitvatSve woyk. ERDA kij$ a3wif3dy accepeGd its a bit$i$ f#r "xx?"ther nifgoeiit-

   tlofi, propgsal$ fre"i Uritniljt3a Enrichtxwfte SXg$eciRte$ tc tsu"d it 9 {pillicB SWU

   gitseous dii:kf'Ksiofi p3eltt snd fyem t'hrGe pttker crgaBizati･ofis to l>uilci $mal3ey

   ceBtri"gge eltrich;?ieiit p3a"t$, aM on it mijdtdgv" l>esis. Cefitaur Asscciateg,

   ffxxen Nuclffitr itftci G#r¥'ett Co¥"p, each hppe tc have tiwir fir$t mcdules ig

   gperation i# X98?. CeBiaijr's "l'irst raodule will havG gn ogtpttt of 300,OOO

   SKV's, 6gyrett's vgi13 be 350,OOC} SWlj`$, and ExxcRis will bG 3 m"lio- St"if'$..

   Eftch of' the thy'ee plaft1s wil3 bG expRRdable to 3 miUScn SKU`$ capaci℃y.

       Thrk AclgBi"istv"Li.g}ti is <-}ivit"} vevy g{.}s"nt} g<ip"{}r{, Lo vgsg"c}e eC Lhe

   legi$IRtion. Pert3aps the most recent evictence ef this to co!ne to pub3ic

   gtte"tien is thitt last month it withdrew R request foy design moRey irs tite

   FY 1976 budge* f'or an a<ld-o# at ti}G Portsii}c)ut}} plm3t. 'Most. althotigh pct

 ' itll, g"f' the corr}pam'es 'thal; coreprise the U.S. Ruc3eity' 'iRclitsty'y suppo¥'t'the

   bHl and both t;he Foruni knd the Ed-ison Elect;ric IBstit;ute have ifidicat)eci

   theirstrcngendorsen?enttotheJointC.oigmitteeonAtemicERergy. '.

                                  . -e                                   ?       Ag this pitpev besas being co"3p3eted, i£ was bei"g.ruinored aboljt Washlzzg`L'ofi

   thBt tl}e b"l'$ cha"ces of passage duriiis 'ti}e preseftt sessioR ef Celtgy'ess

  wGre yeksonab)y'soe(.i Rlthougl} thare sffemed t;o be l'itlle ciwa"ce c>i: Rctic" oft

                             "   a#y otketh n¥clear-related 3egislation during this e3ection yeftr. If the

   b"3 is pits$ed, i vsogld･ex,pect to see itn, effort made to speed up t}}e nffgoti--

   at,igB$ batween the inclustyy $poRsgrs ot the foitr pv'oposeci privlite :iritcilities

                                                          '      '                t-                                       '                                           }                tt                                                       '



                                  "ci- ' f

                                                   '
                                                              .
ai}c,i ES?,"A im ordcr to co#ipletG theip ii] tii?ie 'to bri}ig ti}ein be'fore tkm Congre.ss

be'f'gye it Rdjo#r"s. If tke bHl isR't pftssecl, it is difficult to $pGctslftte

gn w}kae sequence of steges wiH next be titken by either governmeltt or the

indlistr>i. In Rmly.evGnt, the'Foyum's iitterftati(>nal cofifrey"eBce g# urftniww}

                                                                       .g .
enrichinent, to bG･helc'i ii) New Yovk next Jifne 6-9,, shoL}ta prove'eg be a Riost

                                               'il'l'tere$tinggnciiR'forlllative'ltlef}till{]. , -.
                                                                   I
ItXLg:}mp!-ggl 'LheFwelgg£le.
                                                           '
     YhGfi oBe speltks c>F closir}g' the mucloG?' fuel <:yc]e, hc} ig t2suft11y rerey'-

r'ir}g tc tke $e--cf}He<l bc}<:k-itnd ofi t･he c.ycle, {.}}titS; i.e}-, reE;o]vir;g the py"ol}'lregs

tl?itl; ittt.enci U}g r<)}/}recegs'i"g or Srracliated g'uel, rt}c:<>ve?"i)}g Ll}c {ms;}"}i{.

                                                                            '
uy'ftr}iti;i? a:ti by"gcl })lutor}iui?i value$, ?"ecyclii}g t;he recove}"ed LireniuRi ca3d plu-

toBiljm fts i?iixed exide gtsel, anti ciispcsing o'f thG other {wodljct of reprcc£?s--

$i:g, iwageGly tkif 'fri$sioB ?fastes. The.se pycblems arG so i"teyrglmt'ed `""hat

all of' 刺efn must be solveci in the same bime fra}ne to realize the econog3ic
                                                                          i                               'enefit$ofreptece$g"y. '' 
                                                                       '       s    l might .i;isert hc?re the obsGy'va'tiog that notcwith'stancliitg occasiofial

eferences tc thG cor}tt"ary, the so-caU'ed "Ci}yew-away" fuel condept is i]ot

 viitb3e optioR "todftty ifi `the lj.S. There is siiupl.y rio yGp.t.}latory cyit;eriS

)r jtjsti"Ecittio" for fiitch " ceRcapt. Il{r}i)ee, y"prec(')F;r,ii}g ig,gi 'k}ms(;" "c<:evfl-

ng to ou}n cliy'reBt g?wunci rule$. lei"}'}e intex"im storege of iyradiitted ffLse3 '

riortoyeprifcgg$ingig,ofcour$e,pos$XA6itv}clitisft:opttienthae' '

ticieB?" titilitie$ mugl; {ise P(iridiRg. the "vgilijl>i3it;y of c:oit}uiey'ciftl rttp¥'b<;ff$-"n

lris get"vic:t}$. It 'is ,'A:e en ol)t'ioy} th(it; uLilities iii;}y i'f}v{}y" tstR.'i} t;i}e

$stie of })kjtoni{Ag recyclG has t>e{?ii re$olved a}id!(}s'" tl}p price ef :rafii{igi

conemicitlly.ju$tifies ?"el}rocegsifig. .
                                              L
    "l-o cesmplicate 'ftwthev £he clesiRg ef tk{E} fuel cycle, bese i}}ljsst concur?"nfrk3y

olve the problg?} cf tra"sporting iryadtaZed fuel and high level wa$tgs ijftd

                                                                     '
                                                           '                                                            '
                                                                        '                              '
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 tke pyoblem of safeg{itwdi;iy plgtoni'tni} ayainst illici l; diver$igs3.

      A cijrsory e$se$srpent t?i'ight len{l one t# cfi"clljde t;hat each of 'thege

 py<)bleigs $hcglcl be resolval>le by a si;raigi'it)forNss&t"(l aB<t sou"d ffi}g;,i"eering

 approach. It3deGd,-･the reco.y"d wolil{ti appGar tb support guch it coBclu$io#",

 Foy itxampie, we have been s¥cce$s'fflil'ly rgprocegsing rffitctijy fuGl itt goverft-p

 i?iefit i"g'I;itlla℃iefts int }-lafiffoy'cl, Idithe Fal3g itfid $itvmftnnh Rivex "f'oy >sear$ ij"ci

                                                                          '                         '
 kife stscces$fljUy rer}roces3ecl cegig#ercial reitctoy fuGl at ttge$t Vel3ey fQif T?ifiwge.

 than five yeers. ,A prereguisite tg thGse opsw"fttigB$ vks the sgccessf'tt1

                                                               '                                                                      '                                    ' tyftBsport of irracii#tp..d fuel,'albe･it :ot En the same q"itntiicie$ nvr th}"it"gk--

                                      tt out tke $itme.gecgraphic ciomaing lts woljld be invo}veci in large-scalG cgiiiraer--

 cial opereticnE. !de have succes$i'ull[y stbreci high lavGl r'aclieitctive wa$te$,

 albeit ftct withouMt; occasionkl unfieces$ary tenk leat(agG that; ?ffd t;o so#ie bR{i

                               '                                                                   '
 py'e$s bljt ifi no inst;ance to aRy ifijury ohF workerg or #he pablic oy" tc afty

 ndverse i{ypact fir] the e.nvirDnmefit. Ne have it1$o a#}a.$$th<'j coyigicie¥"g}l"e cin{g

 o}3 the techt}i<:a] feasilr}il'i ty c}f ulti#?aLely <l'ispQsiv}c] of l}'iyh-level rR<l'k)-

 "ctive weste$ in lj}}(lergr"up<I salt foyi}mtiot}g. And fan"1].y, l>c{.ii t'h" civ"i"t}

                                              -4-- -j n{2ciear iBciustry aRd 'the i?}ilitery have i}}oved significer3t qga;}t3tie$ o'f' .

                    { special nucleit}" materi･als ayound the world vAthout a.single act of divGr$ion

 comiftg to ptiblic fit'tefie'lon.

         .J  '      l"hat,'theB, is the problein? Why is it tl]gt after th'ls experience anci

 itfter indu$try lws 'hwestecl mHlion$ cf do31arg in reprocessi."g facilities,･

 oRe repro<;e$$iftg r}la;}ti i$ having] dif'ficulties i" gettiBg g cgi)sSv'uctieR

 I}e"iiil. Lo exi}"i}<l ".g liik]iliLier; tm(l ,uio{,hei' xsi;'l,iitilIv {'empl{}l{i{l }'ep}`oc{";t;inti

･ }A{mt is kuving; cGiff''icEB I;'iar3 'it} fjet't'ing af} oper(iti;ig ]ic;ease?

 ' The'answerii3lftrgea}ea$ure,inf}iyopini,oi3,liesiRtheiitdecisior}$gft
                                                   pa                                                                           ' the y}itre of KRC, ERDA, itncl before thei", AEC. Per}vaps edsc the iRdugtry kas

                                                                       tt
                                   '                               '



                                   -"l8wh' '

                                                                       ,
                      '

Ro`L bffen $llf'f:icifint}y iBvc}}ved in cog}ifig ¥p ygiLh itfisvsers for the q#estlos>s

'tha't reuthin oljestamdi#q.

      Nhat ftre thGse ui)er}svgered ques.i;ioR$?

      Mr$t, 1G't's "iook gt whae 'is alyeady on tke books in t}3e, way ofr r{iguia-

eor.y guidoy}ce, A yuie. publi3hGd by ℃h{'} ?CXEC ifi 3970, inc3gdes, ainoRg ctkers,

t}}e followiRg prgvisio"$:.(1) a iruel repkgcfissing plaltZ's i:venl;oyhy c'f: hicvgh--

]ev(}l liquicl yeclioactive we>s(;e$ mLs$t b,e 'l'imi'tGd to til}nt; pro.(}ucc-}d iti thff py"fer

five yeRr$s (2) ie {:ce#pl'ieiice wU:h this invvai{;ary li}ii'ikt,ioti, sgch liqtiici '

waste$ i}]use be coi}verted to c} dt"y soli'd and prkt 'irito $o"le(l coRtaiiittrss ang

(3) all sgch c3nfted dry ytgaste m:st l)G t:y'ee)sferred to a 'f'edered y"epvsitory

wlthan ten.yea¥"$ f"Uoyii"g initiaX sepitr3℃ion of .the fis$igB prodlictg. Beyg#<3
                                                                             i
ehis, the rljle $ltys W3itt thG dry solid fcrni of waste #3list be cke#iicarr?y,

t}ieriveaUy, afiti ritciiolyticall>, stable itnd that equipment to cQ.nvert li"uid ･

                                    jwlt$tes tc solid f.orsy #trust be i"s=tit"e<3 iB y'eprecessing plants at t?}e lt"rllijgt

                                            +practicabledMte. .' .
      But the rljle ,i g" no£ defini℃ive on what vthstes wiH be incl"deci witfiifi

t}}fi Y}iffk-leve] cal:er;ory. Xoy' dees it kxllca(.e pr"cit("y ¥"lmlL seli(l rorn3s will

bgew itccepted by t}ie fecleral repo$itGry. UBder these cir℃ismS'tances.,,'it i$ #nck.ts.y-

staltdltbie thst re;)roce$sors have not yet coingiitted the capieal fgnds fer

ffacilibies tg cgevvert the liquid wftstes to so"d fori". ･

      ARother unitR$wered qesestioR i$･wheZ'})er the solid.ified witstes shgglci. be

cSispoged oF in ljndersrgur}ff s"lt l}ed$ or es "fi inlzeriui #ir}nsuye. s{;(>red 'ii}

slirfRce ijngineei"ecl fdcili (;ie$. Jl"lic}ye f}a$ be{/g} #iuc]} cliscussion en ti}is gtsest;'ign

ovitr Zhe･pest five :yeev's beth kti'tkin end otitside the euclear iRdzistry. At}<l i't

                                                      ,
has proved d3fffcult dgrSng the giany debRtes thet have tsken place to kegp

political anci g#ic't 7IofiBl coh$icley'atior}s f'rom tiot cogipletely g}3eskiRg technicit3

               '
                                                         '
                                                                      '
   '            '

                                          '                                                       '                 t .t                         m
                                                                     '
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                           '                                                                        lo                                                   '
                                                             '                             '
issBes and epl;ienfs. eur}'{zt}tly,IRDA is npl.ii}(l f"i' elieq}<w,tR it} ut}(l"vfly"oui}d gtiil

hgc.i$,

   , The frugtration of ftot bei:g able to deitl wi℃h the pr,ol"･eii} on e gtrict

techni{;al rBtional'k} was re'flected recent;ly b.v fo"nei'i AEC C)onimi$$ioRer !.V..3Uiftiu

C). Ooljb t･ghen he $aid: "For l5 yeitrs the i$sue has beGn st¥d.iect. -rhG techncl--

ggy and !ee"ghodology for the hijndliBg oT" this preblefx is well kftown. TherG is

sinip]y f}o rlttiofial reason why tl}e clecfis]'cm ca}mot; be n}ede, fipci I agree with

every critic of iiu f))ei)}" pc}wer who is demcu}d k}f} {u} c}a¥"ly ar}fieunce}}}(])#ti olT Lhe

ky}swer tc thi.s gu".stiofi.ii

     Anot}i{}r tki#q g}eietinq up ti}e closing' ef t}}e fuei cy<ie }g r'esglviitq' I'

the c}uces{;iot] c>r whRt (i(.} (lg'wil.i} tl}e vlutct'iium. 1I}e}'c> is "e guegl.iei} dl)eut;

thG technical feasibilit:y gf using p3gtoniuyn in i"ix'ed oxide a$ recycle

fuel in light wtt£er reactcys. ThG technology has been adequately estab--

H$hed. There may l)G somG gtsttstiom abotlt the eco#oinic i}io.ril]s of plutoniug}

rGcyc3G but it; $eem{; to me t;hdt the a}iswer l." U}is qt2ee,t,iori 'ls inore a t

m"ttey of' Lin}lt}{] t.htm Esubst(mge. A(lniiLl.edly, d ul.iliLy if)' t}o{. gok}cj l.{}

spei}d tka gic{3ey to have its ivrftciiated fuel' rEg>rocessed ai}d the ?"ecovm"ed

                             e
plutonium iltcorporated into recycle fuel un3ess jt believes thitt i't is

going tg get olit of' the ftiel i}iore value thaft it put iBto haviRg 'the p}u.toniG"i

                                        i$epe}"'itte{1 ogit anci 'Fitbricaa;ed, Surelly its the cost of' uytuaniu}}} fimcl ennicli}nettt

ccntipue$ {;o go up, rel)y'eces$iRg will become moy'e Rnci moy'e a'1tract;ive. ,' '

      The principed prol>leiii hGre is' oree of safeg{jards. it is a problem ℃hat･

obviQusly will.wat'}"iRt k}creased "ttent'lor} e$ ℃he uge ci' plgtor3i{tm 'lr} #iixecl

exit.lc) t+{iel l3{.)cai"<ts i}i"ve ¥･ii(leg"ve"{l. IL i$ elg<} {K prel>Ic,"i (ka{ ohvloticxl:yt ka{;

y'Gceived ft lot more at;teBtioR es a re,sult of tLhe }'"ash of tert"gv"i$t aci]ivitic3

ti}at have taken pl3ce arQLmd tl}e wcrlci ix t;he last; few yeRrs. Bu{, it is



                                  -20-

                                                                        tl
                                                                     '

                                                                         'aRgo a py<}blem ek&t lenf-ls it.self, to satis'factory regolu'tion if "J is rat:i"iig}1-

ly de'f`inGti, Like pvvl"cii}}s i}3 1;hc} reactoy" sitfet.v Rr{}fi, liew"vc}r, UJ (){:tti l}c

i}vagnif-iecl beyijBd all rea3gsi by re}>eated u:rea3 "whaiL i'f'i scenBrlg$ of 'g, pecu-,

'lrkticfi. . ,                                              . t!                                                                    '                                                                    '                              '
     It witg on tke isstiq "f gafeguard3 thitt tihe Cg>t}i}cil oy} {."vi¥"o#}i}ey3tai

Qljit3ity chelieftgeci A[C.'s,qeBeric envirorime"tg3 in}pact statg"e¥t oB the

use oi' m'ixed oxidg 'fuel, the so---cBllecl {}ESF{O. Thi.c; 3ed t'o NRC's･i}ii;e}'i"i

(le("is'ion ef ]asl; rv'la.y wl}ich f;did, ii} efirfr,c?nce. Iiht" il. wE}#ld i}t>}d up aM

relittecl llcer}si}iy tjr}t" #i'i(l-l978, l}.y whlch t.lmc it wou]d l}ave c"}Rplfktod

fin exkgljstive study orlt.gafegvftrds, ccnvefied pliblic heariltgs ofi its findT

ing$, gRd reached a fiRnl decision oR the ?Tvatter'. ts4egtyy'$ .in}mediatG

refictioB,louctan<lc}ear.wftsthattl}isdegreeofconsevvati$ipwas '

                                                                      'tijtaHy uru3ece$$ey:}, i;} vlmss of the extremely sinall amounts of plutoniigm

                                        .-t}wat wcg'lf'l be ire t;iic) p'i"cA k)e #p te t;he "ii<l-lg]YS dat;e m}d in vi{}w o'r tl}(}

fi{#iibGt" o'f lony ]eecl time 'iii<lustry act'ion$ thdt woul{.l hdive to be keld･ljv

peBciing the cieci$ioft. NRC hag now said it shou]d bG al)le to speed up its

                 'tfinal deci$ioTi 'to early l977, and that iii the interim it will preceed,

                                                          t
with 1ke licensing rGviet,v of applicatioBs for reprecGssing plant$ and

relBteci 'fficilit-ieg.
                                                         '
     }･lRC`s "iici-Xovg}}b{'i}"' cle{:'lsion im$ sii3cf) l>(i}or} chel1er}qocl iiv l/hc} c<'}url;g

 by t;ine Natlona3 Resot.irces []efe"ge Cou#cW nRd thG AttornGy GeReral oi t;he

 StAte #f New ¥ork. A]tl]oij"h no pifrposf3 weult] iippctar iio' l)e sRt"v('}(l by

 $pac:tARt'ift{; eB the ou(:comc? oF 1.hal; casc, it iitigl}lz bc} no(;ficl i.h{)t;: (l) l'.h{".-

 Nll() i}afr, aly'et}cly i}tsl}ligh{id l.l]" s',cl}ed{i'le eii{l proccndur"{; [{}?" lke 1}"{}rk}c.jx' il.

 will kgl{i ori the #}ftr.tffy', thtts it}}$v,ering, iR g}ert, ofte ef NROCis coiepl{iiBt$;

 (2) lche attorney ier,t"<Sgeii{:inc; NRDC has likeneci thps ?';RC'g g]id--Noveii3he?'



                                  --;'l-･

clscisien te AEC's 'l969 decision thet res{.ilted in the. Cg"vert. CIU''rs court.

case, er>parenl;ly-wil/l}oul. (.ig<i}3lj iBto acc{.)t}nt t)haL I;he ;'l･RC decifii"n oB

plutftniu#i recycle ¥･.ilts g}e(ie ln 3igi}t of t}ie Celvert Cliffg expc>rierltce; aB(l

(3) tY}e inciustr[y ARs evif.lei}c(',}d its stronc] suppcrt cf the NRC decisioft iw";h

two y"eprocessiRg fir}31s. tlwo NSEiS maBtlf'acturers en(i two ut"ity groli;)s.

repyese:ij ftg i"ore than ft dozeB igdividu61 utility f'irms, seeking to ii3ter--'

vGite. 'I'hij coLirti ivas adoi}Led fti} (}(celeratE}ci g<":h(}dule ffor the case; i±}er}ce,

'it mciy no{; be too iot)g} befere tve have e decision. ･
                                                                   .
     The 'inciust:ry l}"iiptf"s that ctathre"t safe(]uards i"fiBgures ftre ftdequc} t.c

'for tccia.y's clrcux;stRnces, given tke typff an<1 cgg"nt'itles of speci･g.]l t')ucle"ig"

iiwateriels Bow ifi i.i$e. It hal'ieves 'tY}at futu?"e i}iedif'icatior}s ol' tc.}clay'g

sftfeguarfls i}ieas{trc}s slic)uld be bckseti on a (..irade<i s.ysle#i, tii{itt: is, on {i

systei}3thatrecog}iizesthat;yieasuresitppropriitteforsaFeguardinglow -

enr.iched U-235 do Bot f)eed'  to be of the sarae typG ftBd $arae degrefi of

sophisticataon as t'.hc}se useci in s6feguardif'}c; plutor3ium. "ivahe indu$tif"y is .

    '                                              'ftilly prepc}reci to accept its shdire of respoi3sihility, {}]ong Nsifil;h {{fovGrnmiti}t,

in ciebecting and ;>r".venl.ing t}}eft, sal)otage "nd pt"oliferatio?} of woapo?}s

capabili,ty. Tt; locX.s l'o uv{rlr'R('iing･l')h.ysical','}nd }}ersot}ncil s(n("{i?'"it,v meg}･fsiw{ftfT).

ncc{}:nt."l)"il,y ,zR}{I nmi{Nl'i,ll,:, I#ol}ito}'it"} ltleckf;{tl'ofg, all" {'v}n"}m}i"l{,iot}f;

mc]asure$ for g)rov'iciintl l.h(n I-:ind of sBf-Gggftrcls c:iv"c#pislnn<]itx }iiny rengonabl.y

                                                    T'

l)Fi511.c Ac.c.epl;.ai'}c"

                            '
     t"c.} n<>tv rGttirft Le wh"t l iglei}tlNitd c}ar'llc,r iu th'ig p(mper ar, the #i<.)gL

criticel problGn cf.>t}l'roBti:g the nuc･1ear ir}clustry iit this time -- w'inr}ing

public coRfidGftcg iB nuclear powe")y. I sRy ''wi"ni}3g'''becat2se I mea:

exRct;ly thgt. Th{}.rQ ig iyi t.ke $tftt;G$ it $eic"K vQcal mk'}ori'l:y w'i {;h the

                                                            '                                                                          '
                                                                '     '

tet



                                 "nt l.-} l-) -.

         '
ev<)ut,scid l/}Lit"p{j}E)･e ijf li{}lt.'ifi{3 nisc;lefty- povic}r w'iLh'irt lihe iiij, .xt five yc}`irfi. T'i}if:.

gy"oup, led by Ralph Ncider y,fhg sayg 'thnt tyjclefir p{.)w{w i$ ur}fiaf'e, tmi}ecttJs-

saryt and t.2ltGconoiwic, is u$iBg a variety of 1;act]ics'tc} accfii"plish it$

oi).jectivge.s. . .,
     Alth(:}zagh I w"tdcl be "L"he fir$t t;o･adniit t)hat l `:lc'}ii't. tm(ierstftiicl t;i}eits"

                                                                      '                                                                     '
i?･3otivations, it is clear 'to ine thitt i'f tkevx･t su¢ceed, the Pji}Gricen pubiic

wSll be 'tke loser. There is simply f3c} wlty t;hft"L' vge <;en i}iftet; ogr eieectric

power yeq,uireu}entf, durlt3g ti}o t}ext .25 yeavs wil.ho#tz ntxlear pewe?", ; a#}

ce.rtain thBt; 'thc} piil)lic" wiii ev(}s}{;ua"y l)ec<xge cotwi}}ce{'l o'f l/hir.. tafha'f:

                                                   '
is "wtch 'lesg cl<.A.ar, hewc}ver, -lg wlmt iy'rap"r"bl{iL, <t(kaiRf}" wlll ILhtt$e cvit;lcs

have doiie to the celige ol' c}nergy indeper}d"#(;e lwk)re {zlia'L cla{;o arriv".g

itnd what ¥vill ti}ey concltid() t.hqy l}"vG accomp'ligl}ecl 'ir] (.he pro<;<ngs.

     -rcdfiy's critic is ft dif''ferent itdver$a"y thaB })G was .jtjst a 'fevg yegy$

ago !"sheB kG was intgyvc>.r}ing in inciividljitl licensing ca$es. At tinat tireG,

he ¥tsits atteiiir31;ln{} t<) c"nvince hearing bgayds tha{L a y)vopoged r{}c-kc{.or wft'g

f]et properly de.signed a;}d Lhat the pul)lic t･gould be e.v.posecl t;() exces$ivff

eiiiout3ts o:i' racliatic}t} iff the plai}t wGre allovg{}cl t;o be buili] ai}c{ operate.

Not having the 'fects op his side, he colj}dii`t hppe tc achieve ii}uch o'ther

than te.de3ay tvhe pt"oceediRgs gnd run up tlie cost of the xuclear pl,cmt.

In sgme ifi-$eijnces, he did sticceed in dc3't3g thalu

      leexi;', t;he r}ticlonr i'}itic; ILtirftf}d t;o t;h{2r xtf'"Je 1e{}islftk"es, r,t.,es.kin{}

 t;he p(}ss"{}e of' "uclefiy' g}BrRt.e¥'Euix b'iUe, at tl}e gLtiLe level. Agg'iit], l}is

 sLicc;ess vvas mi"k#fd. Al{.kf)ufih 3(3 ant'i-nuclear biHfg w"y"o in(.rg(lgc;f}d ln

 ino}"e thmi 2.C sl;ai.eg d{i?'"}<? ll3e pns{. yfidy, (}nlv l.w{> gl,ikis, Veriii"id. {}#d

 New York, l]gve pE}3'se{l e'e{,R.･rictlvc le{}i$lat'ic}B. Ver;gpi}l. Row yegui¥"es

 3egislat'ive Bpprovft.I of t;he. cof}structioB e'f' itny powey" rea{;toi" iind New

                                                                       '                                 ' Yc:)y}t ii"¥')c>sefr) spQclfi<: y"fr,{iviction". ce 't;he lec("itz'ien of i¥i<'lony fuc"itif'}c:.



                                    ...i',l--

                                                                    '                                                         '      Rather rece#i;ly, 1:he cyitics'have ttg'ne.d'to a nff}vg strfttegy. The iRitia--

tivff geroce$s. In g.ame t?2 of th{ SO states, 'it 'i$ possiNe wii'k t'.he c;oll{.'}c{.'ieg}

of sLiff'Facien't s'lgtvaLtg"'es 1;o have dift lssue put to vol)e in ft s･ tRtev}gicle vltegeren-

duin.

                 lt                              ' ･s      The f'irs't and }iiost) serious initie'tive t;hreet is ce}}'tered in Citli'Fornia.

The vote thttre wiH cQt?}e ifi t){me Bnd at,th'i$ po'int ii; appea}"s ithat it cotA (i

go eili}}er way. A $tiatewide survey inacle lost Noveml:er involvin{} 570 per$g#Bl

interviews inclicRted tJ}at 4Sl:,1 of the regi$terecl voters we}"e ;kware of the

         '                                                                         '
initiative. Of thefe .sonie l91lr1 favorecl the ifiitia{;ive, 18;'1 opposed it, arid

8r,fi' wer"e KBdecided. The poU.stGr who i#ade the $urvey poir}tod vge ehat a 4$f,-}

twgareness level is very higk co}iipared to other ir}i'tiative Gffo}"t$ over the

last 30 yeews.

                      '
      IR 'the fiGx't couple o'f montks, we can expect tc} sep- a# accctleratioR of

ect;ivlty oR t;he parl; o'f l;hose favoring as y4eell as opposing tkG initiative.･

I sss{)u'lcl hope 'thitt) l)(}fore 'the cEtizer3s o'f Citl'iforn'ia ackitRlly {g) t;o {:he poHr

rthGy wi31 give sew}e fgrt}}er thoughtl; to the iiuplicatioBs of t)he initiitt"ive ir'

it werG to pitss. AgioRg them ar{>.: (l) its potth#tia] eco#omic and environmental

                                                                                'effecl;s itre uRkBown; (2) contrary to what it;s l)roponeRts c]dim, the)"G 3's a

close y'elat;ioxship between energ:y, s#aBditrd of living ft, r}d job$ ftnd t}3i$ i$

parbicular3y sp in Celifornia which already imports abewt 58ft･S of its efteygy,

coi?ipitred to the nftticnal averege of lg?i]; and (3') i'f passed.,' it wotgd bG

                                              '                                                         '                                     t.extreu}ely cii'ffic#lt to reverse sin.ce the c};'i'teyiit 'that woul<{ have to 1>g

met to al'lvw ¢alifornie utll'i ties to opt t'or nticleitr powGr in tke future
                                                             '
aresovagueeseocleCyproofthBttl}eycaRl5'egiiet.. ' '
                  '                                      ,      An addltional threat of the Califerniit lnitia'tive if pits$eci is thitt '

              .}before its itdver$e ii?ipect could be -fully uRderstoDd or fglt, it would
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provide the impetus for other iRitiatives to be pas$ed. Ai3cl akhough it

                                                iig difficult `L"o believe that ixitiabivGs ,iR gther states wHl be Rs badly

wor<ied and 'fc}r thi$ reci$on a$ lrk$a(iiou$ aficl mi$chievou$, tl3is dijesR't

Gxactiy clas$ify 'ehen] as being ,i" the public interest. The initietive.･,hit$

aireaciy cltjalifieci to be on the baUot next yenr in ofte o(:i}or st;Rte, s'i<.#w-

t"re$ itresbel"g ccfilected tewards tlvat o'bj"cbivg in $even $tates, ft}}d .

initiittives are being ciy'it'ft)eci in three stBtes. !n only ome stale, eh#s "Fkr,

wfft"e the critics u'y}able to coHect enough signatures, but this iimy provc

s'ignifi¢ant; l･}ecausa a?i all--out drive was ienda to reach L!}e yeqtrirecl fiO,OC)O

    'The proponemts of these initia'tives nre pr'imfiriiy usGBg the argraxefits:

(1) that radioactive waste fiianagement has not beeB deixonst}"itted; (2) that

'fljU-scale sit:Iety systems have Bot been tested, won't wov'k, en(l thitt i'f the '

indtistrythoughttk.eywouldtherewouldb'enoneedforPyice-Anderson '
inde"inity; ancl,(3) {;hn(: nuclear power is fiot ecengi}ic anci "ot Beedecl an<l

                                               .                                                     '
t:hat we can #ieet our･fu twut"gi g:,nc]rg}y neecis l)y a combir}E3 l.ion of (..'oiksarvftl/ien <ui{i

     One of the facts tivat the initiative effert has tencled to unclerscorij ig

    '                                             'i?hrke the demi$e of the Atoiui<; EInergy Com:}}iss'ion crearted an i"fc}r"t}iatio# va<;tiuin

thitt kas,net, aRd in the neBr-term probebly wil3 Rot, be fiHed. The Nijcleer

Regulatory Coiixnission is fu"cbioning strictly Rs a reguletory itgency. ;rhi$

is fts it $ho{."cl lw.. Tl}a Enc}rf;.y Researcl} Rnd Develop#?o}}{, Acimit"st:yatii""'  hafa

tg be cc"cerned with adl energy ℃eclmologie$ and kei}ce, i(; cayi't l)e "}e

nuclear clieillpior} the Al.C u:"(l to l.)a. Thft lthecls'}rid [netr"yy Adrainisl;raLk}#

receBtly set up a p}"g"ter}ucleGr yroup with'it) its staff', bu{. I.hi:>" niove y('in into

the cppositGofi cf a gongres$icmal cotiii}gittee ar3d had to be disbcmded. There

}
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                          '
 also exists in t}Je$hir}g.toti itnotY}ey vacuuin creatGd by thG･recey3t retireme:t

 of soi?ie of the ff]o$t kngxdiedgeitNe energy leadersh"} in the Congress.

      I wgt{-l{:i be. reiiiiss iia <litsci""}ing thft yiu(;l<'v.ftr r}ub'lic {accapl)#{ice t/}r#l}leiii

 if I irai'itt<l tg s#c}frtion the cr}ll-"impov"t;ar}t role {)einy pl{}yecl b.y tl}e BeW$.s

 medie, both written eRd electsfiQnic. Althoijgh the nvajcrity of the mecii･a maske$

                            '
 aB hoftest ittt;empt tg t}e lteljtrftl in the e6ntv'oversy, the ABig¥"ican pres$ --

 afid･I slj$pgct to $onie exte:t thi$ itpplies to tke i#ediit in othecr pBrt$ og t'he

 world as well v--･ opcr"tc}: gR thff wo}f'kiRg pv'inciple tihitt; `'i>nd i}ewg'' is Rews--

                           .t woxt;hy lt"d "g]oocl yiews'i 'l$ fiet. Teo vftei}, this rRl{} gi' l.kug]tb cieesn'{;

                                           '
 porn}it extaR$ivit cgv(}r'g3#e ef tke y-oiit'ine "c}vc}ryti}i}}g 'is gging weH" sl.ery,

     Tke iftdu$try, through t}}e }:orvaii itRd with the asgi$taftce of a i}gi}it}ew of:

 ether associatioR$, is titking it muc}"} moif'e active v'ole in {leBey'diting itBd

 cii$$emiBating .ififov#iittiom. It is es$entia3 that th.e decision i"akGv$ fiitve

 all :t;}ie ipt"i'ormatieR avgilRl)le, not just vvkite pours ire frora the nucleit?"

                                                                   s gpposition. Our the$i$ is thftt ehe nclt-t'echnical sGg.mo.fits of otiw societ.y,

'

 the pgl>lic, {/ho pglii,iclims {}nd the pr<}sf;, wk" i##t;{. ti]lim"l.ixly Rkik{' (l}e

                                       '                                                                 ' broaci policY decision$, should do so ofi the ba,$is,of the best aftd ;nost
                                                                            ,   '                                                             '                                         in
 cog}plete ,iflfcwwiatioR at }vand.. It is, therei:c}yre, 'the t"esponsib"ity o'f the

 sciGntists,.efigineersa#ciotker$whocomprisethenucleariBdljstryto ,

 $peitkguicitRdwe.areurgipgthefntgdothis. '

      I afi} optimisljc about the long term future of iwclear p<)wer if gftr.

sxe cther rffasc>fi t;hen I believe liB t;he iRRate iBtelligepce o'f 1;kG evey"ege

 citizon to recoyf}'ize w}'m't ig ift his owyi l>esl; in{;erqsl.s. At3<l {1though,it

 wouldn't be gfipleaSaftt tc return tQ i'tl}e good old dgyg'' Xo which I rth'ferreci

 itst the beginRing it'f i:his pf}pevr;'opi;i}nism aRd'fk'i t;i3 iR o{ir i'ellew ixan, a?o#g

                                                                          ff
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                             Remarks by
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               Before the 1976 Annual Conference of' the
                    Japan Atomic Industrial Forum
                            Tokyo, Japan

                           March ll, l976

In view of thg recent reorganizaticn of the regulatory struc'ture in
Japan and the proposal submitted by the Prime Minister for splitting the
Japan Atomic Energy Cornmission into Uvo commissions, I would like `tq
share with you our experience in the United States during the first year
following the reorganization of our Atomic Energy Comrnission. I hope
that my discussion of our experience will help you in deciding oh the
organizational structures needed to meet the regulatory obJ'ectives of
your country.

[tlLi]smEngngz-Il!g!zgAnUalpthE R nActofi974

Japan 5-3--76

   /l'rm;iSiAlr X...,tt'I' :thil f･e'･,,.',l･ li

   gk$?.egEl.i rr. xslkx･-l

   gpmww .pt.mii

As my colleague Commissioner Rowden described for you -- exactly one
year ago -- the Engrgy Reorganization Act of ]974, which went into
effect in January 1975, abolished the Atomic Energy Commission and
divided its funct"ions between two new independent agencies, 'the Nuclear
Regulatory Comrnission (NRC) and the Energy Research and Development
Agency (ERDA). The Ac"- affirmed U.S. national policy, i'to develop, and
increase the efficiency and rel'iab"ity of use of al'l eltergy sources to
vReet the needs of preseB't and future generations.i' Consistent with this
policy, the Federal Budget, proposed by the President and approved by
the Cengress, includes subs=uantial support for nuclear energy develop-
ment and regulation.

(ll?･



A basic iBtent of the law was to create a strong regulatory agency unimpeded
by competing or conflicting responsibilities and indpendent of other govern--
mental bodies. The law did not provide for either Exeuctive approval or
veto of NRC decisions. As we interpret our mandate, NRC has no responsibility
to promote the nuclear option or to assure that the nuclear industry is
economically profitable,. or to arbitrarily restrain governmenta] aBd
industrial development. Our responsibilities are to be certain that NRC
regulatory actions provide for the common defense and security, that liceRsed
nuclear p]ants do not constitute an undue risk to the public health, and
that thelr construction and Gperation satisfy environmental protection and
antitrust laws. We believe our decisions have been made without bias,
either towards promotion or restraint of nuclear energy developemnt and

utilization. '
In addition to creating an independent regulatory body, the ERergy ReorganizatSvn
Act, by dividing the functions of the former Atomic Energy Commission
between two new independent agencies, created a more practical structure.
Under the previously existing law, the Atomic Energy Commission has authority
over a broad range of activities --- including research and development of
nuclear energy sources, production of nuclear materials, support of certain
military programs, regulation and licensing of nuclear facilities and
materials, participation in interna'tional cooperation agreements. Ten
years ago, when the nuclear industry was really first beginning, a single
commission could deal effectively with all of these activities. Today,
however, with 58 licensed nuclear power plants operating and about one
hundred under licensing review, the Commission would find it difficult to
be f'ully effective ln dischargiRg our regulatoy"y responsibiities in the
nu.clear power field and still have sufficient time to devote to the other
items in 'the former AEC agenda. YQur recent decision to reorganize was
probably stimulated by the same growth phenomena. According to published
data, ten nuclear plants in Japan generated about l.75 million megawatt-
hours of electrical energy during the mont'h of December l975. With these
operatiRg units plus the many other units under censtruction or planned for
Japan, your regulatery burgen is now substantial, and the need is apparent
for considering modification of the organizationai structure which has
served for the early development of nuclear power in Japan.

The Reorganization Act transferred to the Nuclear Regulatory Commission all
the licensing and related regulatory functions of the former Atomic Energy
Commission as well as the responsibility for supporting research needed to
perform these functions. The Act also required the NRC to submit, within
one year, repoy'ts on nuclear energy centers and on the need for a Federal
Security Agency. ERDA was made responsibie for all other functions of the
former AEC and for the direction of governmental activ`ities relating to

-e 2 pt



research and development of o`ther energy sources -- activities which had
been conducted by other agencies. To perform the latter functions, certain
other governmental organizations were transferred to ERDA. .

Careful study of the Reorganization Act reveals how it reflects public and
congressional concerns over recent nuclear developments. Congress intended
to create a strong and independent regulatory agency in the nuclear energy
field, with Ro promotional functions. This intent reflected concerns over
theapparenterosionofpublicconfidenceinnuclearregulation. Itprob- .
ably was also intended to be responsive to aHegations o'l AEC bias in regula-
tory decisions.

1'he Reorganization Act also appears to have been responsive to public
apprehension over increased terrorist and other anti--social acts. The Act
raandated a specific NRC organization to direct Buclear safeguards activities.
The NRC is assigned specific nuclear safeguards tasks -- including the develop-
ment of contingency p]ans for dealing with threats, thefts, and sabotage
relating to nuclear materials and facilities and the publicabion of a security
agency s"L"udy.

To assure that the NRC has the information needed to perform its regulatory
func`Lions, the Act provides for the NRC to engage in, or contract for, research
yvhich the Commission deems necessary for the performance of its ]icensing
and related funcbiens, -- called "cOnfirmatQry research." Moreover, ERDA
and other governmental agencies are required by the Reorganization Act to
cooperate with NRC in planning and conducting this confirmatory research.
Another evidence of response to public anxieties over nuclear plant safety
is the Act's requirement that the NRC submit quarterly reports to Congress
on "abnormal occurrences" -･- defined in the Act as "aB unscheduled event or
incident which the Commission determines is significant from the standpoint
of public health and safety.''

The Reorganization Act left intact many of the regulatory structures and
activi`Lies from the former AEC. Proposed licensing actions are still
considered in publfic hearings before an Atomic Safety and Licensing Board.
The review of Licensing Board decisions by an Appgal Board and Commission
reviews of Board decisiens have not been changed by the Reorganization Act.
The Advisory Committee on Reactor Safeguards con`Linues to provide an inde--
pendent review and assessment ef nuclear safety and the licensing of nuclear
tfaci]ities. In vies-j of its probab]e interes"t `to you, I should point out
that "Lhe NRC was assigned 'the AEC's responsibiiities for issuing licenses
for export and itnport of nuclear materials, equipment and techno]ogy. We
are carrying out these responsibilities in close consultation with other
agencies, such as the Departrnent of State, the Atornic Control and Disarama-
rnent Agency, and ERDA.
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Nuciear Re ulator CLggl!glsELgn.9tngait

The organizational framework established by the Energy Reorganization Act
was described by Commissioner Rowden iB some detail last year. The Nuclear
Regulatory Commission has five Commissioners, as did the former Atomic
Energy Commission. (Because of the difference between the organizational
requirements for administering a research and development program and
administeriBg a regulatory body, the head of the EnergY Research and
Develepment Administration is a single individua3, the Administrator.)

Day-to-day activities of the Nuclear Regulatory Commission are an Executive
Director for Operations who has a staff of about 2000 employees organized
into five major offices -- Standards Development (SD), Nuclear Materials
Safety and Enfeguards (NMSS), Nuclear Reactor Regulation (NRR), Nuclear
Regulatory Reseav'ch (RES), Inspection and Enforcement (I&E) --- plus techni-
cal support and administrative offices. This separation of responsibilities
follows previous patterns. While we have made a few changes, my colleagues
and I on the Commission are pleased with the general organizational structure
as an effective means to accomplish the tasks we face. (A copy of the
latest NRC organization chart is attached.)

During the past year, we have made a few changes in the organization within
the five major offlces. One which I believe may be of interest to you con-
cerns the review and evaluation of proposed sites. As you know, each pro--
posed site has to be considered in terms of safety and the environment. LiJe
ask two basic questions. First, can a nuclear plant be constructed on the
site and operated safely, or are there natural conditions -- such as earth-ny
quakes, floods, tornadoes -- or nearby human activities - such as airports,
refineries, transportation corridors, concentrations of population -- which
may make the site unsuitable? Second, if a plant is constructed and opera-
ed on the site, will its effects on the en'vironment be unacceptable even
when balanced against the benefits derived from the plant? In the past,
response to the site safety question has been assigned to one organiza-
tional unit (Division of Technical Review) and the response to the environ-
ment question to another unit (Division of Reactor Licensing).

Now, all aspects of siting are reviewed and evaluated in one division
within the Oi'fice ot' 'Nuclear Reactor Regulation, the Division of Safety and
Environmental Analysis. We believe this is a more efficient organizational
structure.

I should note that specialists in siting -- such as geologists, hydrologists,
econogists, soil engineers, meteorologists, auqatic biologists, demographers,
seismologists -- are concentrated in the reactor regulating part of the NRC
because there are so many more reactors than other types ef nuclear facilities･
Moreover, power plant siting usuaMy requires extensive analysis in view
of the sensitivity of nuclear reactors to environmental factors.
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The organization of a regulatory body must keep pace with changes in the
activities that are being regulated. Because of the increasing number
of operating nuclear power reac=Lors, the NRC staff assigned to licensing
activiteis fo,r operating reactors doubled during the period from early
l974 through l975. Last year, we responded to this growth by creating
a Division of Operating Reactors. This division is devoted to assessing
and assuring, on a continuing basis, the safe"Ly of opera'ting reactors.
In addition, it is responsible for seeing that informabion on operating
experiences and incidents is fed back into the licensing program and to
other operating p]ants. We consider this feedback function to be extremely
important. The benefits of "learning from experjence" are obvious.

Our organizational structure for safeguards functions may a3so be of interest.
In NRC, we have combined within one organizational unit, the Office of
Nuclear Vvlaterials Safety and Sa'ffeguards, the function of regulating facili-
ties associated with the processing, transport, and handling of nulcear
materials,with the function of providing and maintaining safeguards against
threats to those facilities. Vle believe this arrangement is raore appr-opri--
ate than placing the saf'eguards organization under the Office of Nuclear
Reactor Regulation, becau$e a nuclear power p]ant provides relative3y few
opportunities for theft or diversion of nuclear materials :m comparison to
the opportuRities provided in transporting nuclear fuels, reprocesslng
spent fuels, and fabricating new fuels.

Before concluding my remarks on the organizational structure of NRC that
handles technical issues, I should poinic out that even though most of the
siting specialists are part of the reactor regulating organization, they
do perform specific siting reviews and evaluation for other NRC offices such
as fuel plants which are licensed by NMSS. Similarly, the safeguards
specialists in NMSS perform safeguards reviews and evaluations for other NRC
offices, such as nuclear power plants for which NRR has overall responsibHity.

!tl!B!2..-getg!lgnEtL!pActl!bE!l!]tRCRelatosh thERDA

The NRC has a useful and continuing relationship with ERDA. While the Energy
Reorganization Act gives NRC authority te conduct confirmatory research,
Congress indicated that the NRC should avoid duplic'ation of existing govern-
mental laboratories and should not develop its own fac-itilities. As a
consequence, a large part ef the NRC confirmatory research effort is con-･
ducted at ERDA-owned facilities. In addition to funding the work, we partici-･
pate in the design of experiments and facilities ---- aH in close cooperation
with ERDA and ERDA contractors. There have been some administra'tive problems
in adjusting to this dual arrangement, but because of the technical sophisti-
cation required by many of the research projec"Ls which are needed to support
regulatory functions, sharing facilities with ERDA should have both schedule
and cost advantages.
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NRC supports and participates in the technical supervision and work
being carried out for us at ERDA-managed national laboratories relating
to: research and engineering projects on light-water-reactor safety,
environmental irnpact assessment of proposed nuclear fac"ities, research
relevant to development of more effective safeguards and physical security
measures, safety of advanced reactors for which we anticipate Mcense
applications in the near future, and studies to improve our basic uRder-
standing of safety and environmental issues relevant to our regulatory
ac"tlvltles.

The Nuclear Regulatory Comrfiission also has safety and regulatory responsi-
bilities with respect to several of ERDA's functions. The NRC licenses
many commercial plants that supply nuclear materjals to ERDA activities,
as for exarnple, the fabrication of the nuclear fuels ef the Baval reactors
program. Under the Energy Reorganization Act, we are specificaHy responsible
for liceRsing each ERDA dernonstration reactor, such as the Clinch River
Breeder Reactor. ERDA is developing a long--term radioacbive waste manage-
rnent prDgram and NRC will be responsible for licensing projects which pro-
ceed past 'the research stage. Through these licensing responsibilities, .the
public is assured of an independent review of those actions of ERDA which
may affec't the commercial uses of nuclear power. We also participate with
ERDA in rnany phases of international programs oti civilian uses of nuclear
energy.

NRC Re3ationshi s with other Federal and State A encies

Because the construction and operation of a nujcea)n facility usual]y involves
routine releases of waterborne and ah"borne effluents and, in the case of
nuclear power plants, the release of heated water and air, the U.S. .
Environmental Protection Agency (EPA) is involved. EPA is part ef' the
Executive Branch of our gOvernment and has broad authority over the control
of air and waicer pollution and exercises this authority, in part, by estab-
?ishing guidelines and standards for centrol of pollutants and by issuance
of discl3arge permits. Without proper discharge permits, a plant Mcensed
by the NRC would be unable to operated.

In sorne areas EPA's several responsibiiities for protecting the environment
frorn all types oi' plant effluents and NRC's responsibilities for effluents
from nuc]ear plants appear to overlap, but we have made considerable progress
during our first year in reduciBg the possible coniplications related to dis--
charge permits. Specifically, we have concluded a second Plemorandum of
Understanding with EPA clari'fying our respective regulatory and jurisdictional
responsibili'ties. Our basic intent is to minimize overlapping reViews and
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duplicative public hearings. As an exampie, we are making every effort
to see that appljcants supply us with sufficient information on the proposed
facility to meet the NRC requirements for environmental impact assessment
and the EPA requirements for decisions on discharge permit issuance. BDth
NRC and EPA are examining the sarne proposed facility and the same environ-
mental settings the advantages of cooperation and joint efforts are obvious.

Similarly, the multi--faceted governmental structure in place at both the
federalandstatelevelsintheUnitedStatescreatesNRCinterfaceswith -
other governmental agenciGs. The propositl to construct offshore nuclear
power stations, for example, brings us into contact with the Coast Guard
and the Army Corps of Engineers. I won't go into detail concerRing these
interfaces, as they may not be particularly relevant to nuclear plant regu･-
lation in Japan. I will remark, however, that coordinabion of reviews and
responsibilities through development of formal Memoranda of Understanding
has required significant staff time during our first year of operabion. V"e
consider it time weli spent. Other government agencies have different missions
and different areas of expertise. Their participation in determining the
acceptable characteristics of one plant, its effluents and its interaction
with the environment, assures that the broadest range of public interests
is served.

ItJe also have 50 separate state governments in the United States. Each of
these local bodies has some measure of control over fac"ities that are
permitted to be constructed and operated within its boundaries. NRC preempts
state authority over radiological public health and safety, but treatment of
nonradiological aspects of public health and safety lies with the states.
There are 25 "Agreement States" where the NRC has given specific authority
to each state in the licensing of utilization of certain radioactive materials.

Nuclear power plants operating, under construction or planned (as of December 31,
1975) are now located or are to be located in thirty-seven different states.
We have an increasing program of cooperation with the states. Our basic
objectives are to prepare the states to take on greater responsibilities in
controlling radioactive materials, to establish coordination in nuclear power
plant siting, and to maintain channels of communicatioB with each state 'for
exchange of views and information on nuclear activities of mutual interest.
Again, the details of these efforts are probably of secondary interest out-
side the Vnited States. NevGrtheless, in any country where there are over-
lapping jurisdictions, nuclear regulation by a national body may-require co-
ordfination and cooperation with local or regiona3 authorities.

During the first year of NRC operation, a single organizational unit -- the
Office of International and State Programs ---- handled NRC relationsh'lps
with other nations as well as with other states in the United States. Because
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of the increasing involvement of the NRC in both domestic and inter-
national programs, we have recent]y decided to separate these functions
and replace the s.ingle unit by two organizational units, the Office of
International Programs and the Office of State Programs.

NRCRelmpt hs thetherNations ,
As ! noted earlier, the NRC issues licenses for the export and import of
nuclear 'facilities and materials as one part o'f our internittional activities.
VJe also participate i'n arrangements for exchange of i'nformation relevant to
nuclear regulation and for cooperation in safety-rela=ued research. Buring
the past year, we have concluded four bilateral arrangements for information
exchange -･- these are in addition to the five previously set up. The flow
of information is in both directions. We know that we have been helped in
our work by information we have received under these arrangements, and
we hope tha't others have found useful the inT"orma`tion we have supplied.

Perhaps the NRC's most i}nportant interBational activity is cooperation in
reactor safety research. In addition to particfipating in a number of agree-
ments with other nations for information exchange, we have specific agree-
ments for cooperation in NRC research programs. The U.S. programs we con-
sider of particular va]ue for mu]ti-national participation are: the Loss-of-
Fluid TesthL (LOFT), the Power Burst Faclli'ty (PBF), the Plenum Hl] Experiinent
(PFE), and the Heavy Section Steel Technology (HSST) project. The newly
formed Interna'tional Energy Agency (IEA) --- representing rRany European
industrial nations and Japan ---- provides a suitable framework for cooperation
in these programs. In June l975, the NRC and the Federa] Republic of Germany
signed the first cooperative agreement under IEA. The agreement included
participation of technical experts in LOFT and a contribution to the program
costs. We are particularly gratified that, uncier recently completed arrange-
ments, Japan will par"ticipate in the LOFT and PBF projects.

The NRC has inany contacts yvith the International Atomic Energy Agency (IAEA).
During the past year, experts on our staff have participated in IAEA's pro--
gram for the development of interBationally acceptable guides and codes on
nuclear power plant siting, safety and reliabUity. Vle have also actively
suppor'ted efforts to strengthen international safeguards procedures and to
improve training of the technical and administrative personnel needed for
regulatory agencies.

Our first year's experience has reinforced our belief that nuclear regulatory
bodies throughout the world must cooperate to assure that the production
of nuclear energy is carried out in a safe manner. International cooperation
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should not only take the form of sharing experiences in the daily
activities of regulating and licensing nuc]ear facilities and materials,
but it should also include prompt internabional sharing of safety-related
information derived from operating nuclear fac"ities. A nuclear power
plant's performance is independent of its location in the world, and one
country's problem becomes every country's concern. We strongly urge
prompt international sharing of all information relevan.t to reactor safety.

NRC Staff Policies

There are almost l200 technical and professional personne3 on the staff
of the NRC's five maJ'or offices. You may have read about the recent

resignation of one of our professional sta£f, an engineer who participated
in the technica3 evaluation of proposals to construct and operate nuclear
power plants. Because his resignation has raised questions about our
regulatory practices and personnel policies, I believe a few comments are
in order.

Upon resigning the NRC engineer, at our request, submitted two repor'ts
sunirnarizing his position and his allegations L･Aith respect to deficiencies
in licensing procedures and regulatory maRagement. We reviewed the material
he presented and concluded that the safety issues raised were not new; they
had been raised before and they had been -e- and continue to be -- carefully
considered in licensing reviews. There was no need for an immediate change
in our regulatory procedures or any immediate action respecting plants
already 1icensed.

We have always encouraged the free flow of iftformation aRd views throughout
eur staff. As a regulatory agency, we expect there have been and there
always will be some differences of opinion within eur sta'ff. In fact, we
view such differences of opinion as a positive indication of the depth and
thoroughness of our review. The technology we are regulating is complex
and changing. The issues are not always simple, and decision-making usuaMy
requires mature engineering judgment. As a consequence, NRC procedures pro-
vide for resolution of differences of opinions within eur staff and for
referral to higher management ieghen resolution is not possible,

Before leaving this subject, I shou]d like to comment on our review
procedures. We have published alynost two hundred i'Regulatory Guides,iT
which are available to you. These describe the methods acceptable to the
NRC staf'f of implementing specific parts of our regulations and the tech-'`-
niques used by the staff in evaluating specific problems or postulated
accidents. The guides also provide guidance to applicants on such matters
as the content of safety analysis and environmental reports and XLhe appli-
cation of industry codes and standards. We are convinced that issuance of
these guides is essential to our operation.
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In addibion -- and this is particularly relevant to the possibility of
diverse views within the regulatory staff -- we have published the ''Standard
Review Plans]i describing how the staff reviews each subsection of the
applicantsi safety analysis reports. This 1400-page docurnent details our
acceptance criteria and evaluation methods. We believe the Standard Revlew
Plans ensure that our reviews oT" proposed nuclear plants are complete and
that each plant is eva]uated in the sarne way and according to the same
standards. It is, in a sense, a codificatien of regulatory staff licensing -
practices.

The Standard Review Plans were preparecl by the regulatory staff and approved
by regulatory management. Your regula'tory body may find these plans of
interest. I should emphasize thaML management approval is essential in view
of the need to integrate the views of a staff including many different
ai"eas of expertise. During the past year, we have strengthened the role of
management review by requiring that all proposed changes to NRC requirements
and practices -- including changes to Standard Review Pians -- be reviewed
and approved by a Regulatory Requirements Review Cornmittee, a committee of
senior NRC orFficials.

NRC and the General Public

From our T"irst year's experience, I can confirm that nuclear regulation in
the United States is strictly "pubMc business." Public scrutiny of
regulatory decisions and public parbicipation --- primarily through the
hearings NRC holds in conBection with each rnajor regulatory action --- is a
tradition in the United States and is necessary, not only to assure public
conT-icence, but to be certain that the public interest is considered in
regu]atory decision-making.

Public sensitivity to the nuclear industry has varied. Six er seven years
ago, mos.t public protestrabions concerned the environrnent. Nuclear power
plants were accused of' damaging aquatic life in the rivers, lakes and i
estuaries and generally despoiling the natural environment. To a degree,
these earlier protests were justified. Some of 'the first nuclear pov;er
plants were located i'n areas where environmental degradation could not be
avoided. The designers of the plants had not given sufficient attention to
preserving environmental values.

This situation was altered by enactynent of the National Environmental Policy
Act of 1969. The Act required the regulatory agencies to give adequate
attenbion to eBvironmental factors in their decision-making. -rhe nuclear
industry was then required by the regulatory arRi of the AEC to select 'sites
where 'the environmental impact oTe building and operating plants would be
acceptable and to incorporate in plaBt designs engineering features to mitigate '
environrnental impacts. The result was that objections to nuclear plants based
en environmental considerations became less frequent.
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The focus of public attention then turned from the environrnent to nuclear
safety. Reactor safety has always been a matter of public concern, but
never to the extent it is now. Prior to l970 -- when on]y a few reactors
wer'e operating and most of these were in remote areas -- few sectors of the
general public were affected by the reactors and few were even aware of
their operation. Today, with fifty-seven large nuclear reactors operabing
in the United States, most of the public knows of their existence and an
appreciable fraction of the public have had direct contact with nuclear

power projects. '
                                                            '
Unfortunately, reactor safety is a complex technical subj"ect, and public
understanding does not appear to have increased as the number of nuclear
plants has increased; it is, at best, fragmentary. In the absence of
understanding, the public becomes apprehensive. As a consequence, we new
have political movements in a number of our states directed towards banning
or suspending construction of new nuclear plants and operabion of existing
plants. We are following these local moves towards 'inuclear moratoriums"
with some concern because we find that public opinion is being influenced by
erroneous iHformation relative to the safety of ]icensed nuclear facilities.
As a regulatory body of the Federal Governrnent, we are not involved formally
iB these state activities. However, we are making every effort to provide
aH state bodies with the factual information they have requested in connectlon
with their consideration of proposed nuclear rnoratoriurns. Public opinion
polls taken during the past year indicate only abou't 20% of the U.S. population
are opposed to nuclear povver; however, these polls also show that, on ynany
specific issues, a large fraction ef our population is uninformed and un-
decided.

During our first year, the Commission and the regu3atory staff have exerted
every effort to inform the public on nuclear safety. We and others hltve
issued comprehensive technical reports relating to reactor safety and to
the relative safety of alternatives to nuclear power. Although many of these
will not be read by the general public, we expect their content will be
transmitted to the public by the scientific and engineering community.
I am optimistic that public understanding w:Hl increase, eveR 'though the
rate of increase may be rather slow. In any case, because public underr-

standing is essential to public conficlence -- and public confiden¢e is a
prerequisite to a viable nuciear industry -- we must continue the efforkLs
aimed at informing and educating the public.

!tl!gsl!n--NB{}.-Bg2g!!gJ NRCR t

During 1975 and early' thls year, three important reports were issued. The
fina] report of the Reactor Safety Study ---- the "Rasmussen Report" ･-- was
issued. This report is extremely valuable in putting reactor accident risk
in a valid quantitative setting. Moreover, I believe it es-Lablishes a
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precedent for future studies that may affect regulatory criteria throughout
the world. VIe want very much to make our regulatory requirements consistent
with the risk reduction they achieve. At present, we corcpensate for any
lirnitations in quantitative data by imposing conservative regulations. More
studies of the scope aBd caliber of the Reactor Saf'ety xStudy should enable
us to improve our regulatory criteria.

The repert of the Nuclear Energy Center Site Survey was pub]ished iB
January of this year. -rhe general conclusion is that such ceBters are
technicaHy feasible, although the economic and environmental advantages
are not decisive. Thd survey conc]uded that -- i'n some locations in the
United States -- construction of centers of up to twenty 1000--M;ile nuclear

power units is feasible and practical. ･'
The about--to-be--released security agency study evaluates the need for a
Federal security force to perform safeguards functions. At present, safe-
guards measures at each nuclear facHity are carried out by employees of
the facility operator. The general conclusion of the study is that there
is no c]ear advantage at this time to create a Federal security force for
the nuclear industry.

Technical Problems Durina First Year

During the past year the Commission has faced many problems. A brief review
of these may be use'ful to you in developing a perspective as to the range
of 'issues which a nuclear regulatory organization must be able to cope with
and to re'solve.

Last year, Commlssioner Rowden described to you the concern we had with the
appearance of cracks in stainless s"Leel pipes in certain boiling water
reactors. The extent of cracking, although limited, had safety implications
because it involved the reactor coolant system. An extensive investigation
identified the cause. As a result, affected pipes have been replaced and
a surveillance program instituted. NRC and-ERDA are sponsoring continuing
studies of the problem. The results of 'the studies are being made available
to all B¥alR operators -- including those here in Japan where similar cracks
have been observed.

Late in Pvlarch 1975, there was a serious fire at the Broyms Ferry nuclear
p]ant. The fire itself was limited in extent but it involved the electrical
cables under the control room -- shared by two 1098-megayvatt units --- and
one of the reactors. Because about l600 electrical power and control circuits
were affected, sorne operating and safety systems were deactivated. Although
the units were safely shut down and maintained in a safe cooled condition
and there were no radiation exposures to plant personnel or the public, the
incident revealed weakn.esses in fire prevention and fire control measures.
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A special NRC review group has recently issued a detailed report on the
Browns Ferry fire and has recommended certain NRC actions. The principal
recommendations were: greater attention should be paid to fire prevention
measures in nuclear plants; installation or upgrading of automatic, fixed
fire--fighting systems, such as water-sprinkler systerns, should be seriously
considered in vulnerable nuclear plant areas; fire detection sensors that
detect combustion products should be instaMed; the existing criteria for
separation and isolation of redundant safety equipment need to be improvedl
quality assurance programs of aU nuclear power plant licensees should be
reviewed by NRC, and the NRC review should be upgraded to include explicit
evaluation of fire protection, fire-fighting and provisions to maintain
important functions in spite of a fire. ITnplementation of these recom--
mendations should reduce the possibility of similar fires.

The Reactor Safety Study reviewed the consequences of the fire and concluded
that, given the Browns Ferry fire occuvred, there was enly one chance in
every five hundred such fires that a cere meltdown would result. Their
review indicated that the predicted potential accident risks from all causes
were not greatly affected by consideration of the Browns Ferry fire. I
should remark here that this is just one example of how the Reactor Safety
Study and the methodology it presents can be used to evaluate the safety
irnplications of various incidents.

               wear
Fuel box channelAis another problem area that has ceRtinued d'uring the -
                         is caused by hydromechanical effects.                      itpast year. Basically,                                                               Coolant
flow caused vibration i'n slender irlux monitoring tubes in the reactor core,
which hit against the outside of fuel boxes and resulted in wear. Correcbive
measures have been devised and implemepted. Surve"lance centinues and
reactor core designers are developing permanent solutions to the prob3em.

Another problem recognized last year reiated to the pressure-suppression
type containments employed in some boiling water reactors. During NRC review
of advanced designs of such containments, unforeseen structural loads were
identif'ied 'that could occur- during c6rtain large-pipe break loss--of-ccolaRt
accidents <LOCA). Consequently, the structural adequacy of nuclear power
plants using the earlier designs was investigated by the pl&nt owners, the
vendor, end the NRC stai'f. The vendor (General Electric) conducted a
series of 1112-scale mode] tests and determined dyanmic loading and structural
responses for each plan"- Thp analvgpg A{ 3q containnients --- concluded ear]y
this year -- revealed that in only one plant (Vermont Ye.nkee) wou.ld there
be unacceptable lifting forces during the postulated LOCA. The operator of
the plant voluntarily shut down the plant January 26, l976. Subsequently,
the operator proposed to increase the pressure difference between the wet-
well and dry-well to reduce the uplift fcrces and to insta'H structural
restraints to resist the uplift forces. These proposals were accepteci altd
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and included as part of the restrictions set forth in the NRC's Order for
Modification of License which was issued on February 13, lg76. 0n February 27,
the other plants also increased the pressure difference between two contain--
ment vesse]s in order to increase the structural margin against downyvard forces.

The recent resignations of three senior engineers associated with General
Electric's nuclear activities came as a surprise to us. They expressed few
specific concerns on the sai'ety of BWR designs; their concerns appeared to
be rather general and ph"osophical. For example, they expressed fear over
"the implications of a plutonium ecenomy," maintenance of "the perfect human
and technical control needed for the long periods of time necessarily in-
volved in the highly toxic matehials we are producing," "the high risk of
po3itical and human factors that will ultimately lead to the misuse of
(nuclea?A power) byproducts," the inability 1o S'prevent major accidents
or acts of sabo'tage," 'ithe ecological significance of the radioactive legacy,"
and "the techno]ogical requirement for IOO% human perfectiofi.`' They reas--
sured a Congressional i'nquiry that specific technical problems in their
specific areas of experience were solvable. In fact, you may find the exten--
sive testimony prepared by the NRC on reactor safety and licensing and pre--
sented at this Snquiry to be a valuable reference on nuclear power plant
safety and regulatory procedures. The hearing record wiU be published by
the U.S. Joint Comrr}jttee on Atomic Energy in the near future.

.R.-e-tngspectanwwdP ct

The first yGar of NRC has been eventful. Our just-issued Annual Report
describes the 'issues that con'fronted us and the actions of the Commission
and the staff in responding to these issues. I should like to conclude by
offering a few comments that wiM reflect my personal views o"t the events
of the NRC's fjrst year.

Firs't, nuc]ear regulation is cleinanding. Sorfie sta"tistics may indicate why.
During l975, alfnost an even ene thousand formal itemg came before the
Commission for consideration. SoTpe of these were reports of information,
others required consideration and formulation of policy, others required
revjew and approval. Few were trivial and few were so y'outine that they
could be scanned and filed. I don't have a score sheet for the regulations
we promulgated, but I do remember one that occupied many Commission-hours --
the "as low as practicableii decision on routine releases of radioactive
effluents from nuclear po¥ver reactors. You wi}1 recall that this was a
landmark decision, one in which NRC required tha't an increase in cost of
radioactive effluent reduction must be relBted to the reduction in popula-
tion radiation exposure that is to be achieved. I hope that we will be
able to base more of our regulations on such quantitatlve "cost versus

benefits" criteria. .
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Second, the issues we must resolve are often mixtures of technical and
nontechnical considerations. One that comes to mind is the plu`Lonium
recycle problem. Technically, solutions are available. Reprocessing
spgnt fuels can be accomplished, and mixed oxide fuels can be fabricated
and used in ligh`L-wateri-reactors. Plutonium caB be handled safely in
reprocessing and fuel manufacturing operabions and can ･be transported
safely. But the nontechnical probleips are substantial. Yilhat safeguards
measures must be taken te protect the recycled plu".,onium --･- in 'the re--
processing p]ant, in the fuel fabrication faci]ity, in transport? Ltlhat
measure of security must be achieved by the safeguards? Who are the
terrorists or saboteurs against which the safeguards must be effective?
Definite and adequate responses to these and many other questions are
being prepared for presentation in public hearings and proceedings beT"ore
a decision on plutonium recycle can be made. The Commission ancl the staff
have spent many hours on the plutontuni recycle question. Because of the
urgency of resolving it -- the answer has a significant effect on nuclear
resource plans -- we announced an accelerated schedule in Novernber 1975.
BDth the draft safeguards supplement to the generic enviro'nTitental state･-
rneBt on wide-scale use of mixed oxide rfuels ("GES}tlOt'), and the final generic
environmental statement on all non-safeguards matters are in the fina]
stages of preparation. The preposed rules for public hearings were publlshed
in January. We expect the public hearings to begin this T"all and the final
decisjon to be made early next year. tt is a lengthy proceeding -- but then,
plutonium recycle is an impor"tant decision.

A third impression I have of the first year is a succession of occurrences
with sufficient safety implications to require careful Commission review,
evaluation, and decision. Iive rnenbioned some of these earlier. What I
should like to point out here is that for many of these eccurreRces, the
Comrnission vnust decide -- usually before the ayailable evideRce is substantial --
whether the occurrence is generic, that is, whether what has been observed
in one reactor is li,i<ely to occur in others. Then w.a have `Lo respond to
such questions as: Should 'we shut down all reactors of similar design?
Should we 3et them continue to operate but require prompt inspection and
surveillance? Should we delay acrtioB untV we have rnore in`formation? The
spectrum of possiile responses is broad, and the responsibiljty of making
the decision is challenging.

A final and inost importan`t iTnpression I should like 'to pass on, is my 'Feeling
of opbimism at the end of our first year. I am op'timistic that nuclear
regu]ation is effecti've and will continue to be p..ffective in protecting the
public healich and safety and in pveserving environmental values. All problems
that we have encountered to date have solutions. In spite of some setbacks
from time to time, I am optim'istic that nuclear energy can be produced
safely for the benefit of humanity.
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[I)he imporeance o£ peacefuL use cf nucL?a-"n eneygy we.s -"ecoEinized im

Ge)J'ri}tiAy 20 yeax's ago, i(iittiae.ed by the im-pk･ession o£ ttne x"i:,'.'･')i; []enev.x.

 '
Con£eren.ce. Xrcmedie:Leiy aftex soveyei.ptnity hadi been regained in fi95S

a }6iriistry o£ A"t;6wic A£fath'ys was `,'ounde<il aRd alr･ ead:; in･ a956 ihe

cck$'truc'tion o."･ t})ree nuclear veseinrcch c.entfl37s wa.s in±t･iated. Dxza'iing

the ini-tie.X peri.odi fui}dniiae,yataX yc･seamaw- ch was px'omo'ted generousl.y.

An6L cn.]v iy- "Lhe earj.y 60ie.r") Government f}andin.ff }vas concent:x'aGJed

on t'nose yeactor' lines k,th±ch today asce xegardeda thyougt'sout +vhe is;orrLa

                                                                -rN 7t eh                                                                  L..

                         -2-

       '
as being the rso3t. efficj.eltt and mpost promising :-or the imme.diE?,lze

fukzre. en :' Yse ha$is of krkcences frorn i"Sesting'1'iotise end GeneyaL ItJ].ectric

i-. wems poss±bke to catc:.+ up wz'th the i'niti.'-al lead of oicherr industri-

alized nat･ions. Whxs has been dexonstrated zao:' oniy by tl.Le s'tartv.p

of ihe wo]rld`s ]argesst nuc]eitx' geovJex' be'lanSu, the 1200 }v;'erJ¢" liavih't `vv`at/'-r

reactor BlbLig A, but an.,.se by receS.vkrig oy'ctek"6 fr'orn severaJ. other

               '
coun'Lr'Le.'-'.. Gex'ft.iam ?]uck.e.c.k- l.n(ilusty:,r has eleveLoi/ned. a com:pet･ i-ti-ve I)o--

si.tion -n:ot onLy lllx'. i;hG ave･a oJf ].i.gh'ij wo.`uer･ reac, 'ts' c,x con･$ii=u.c)t'J:cp but

also iyvthe delth'ivey:i of components fioy nucXear pc･wer s"cat:Lo.T",s (",nd tto

a cer･.te.in des･;:,fiept. in ttr';e en'tj.re fue]- c>.,rcXe -= ft'::)m i;tyeniv.;ti enyic}'irnej'}'t?

fue:L el'･.eitlez}t Sb'"v.trris,rathLion aii,d yep.roc/p.s:･.r,iRg- t'o t,'nt.ts. s:-/･t:["e }.'Lae"'nQ'l:Lug o£

                                                             '
x-cicli-ot..･,ct,j.ive ig,tasr'tth Xc> tlti.two's S':S.na:/. cilthspcse.IL/' ()IZ' -v'.":ciL'j.otkrctSve i.･,re)$te,cr.
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   Since a9S5, the Goveyn!nent o£ the Yederak Re})"blic of Germdiny has

   speut abQut a6 bXXXiost GermaR Marks on rG6eapch aRd dgvelepment in

   aiZ $ecteys ef peacefuX u$e Qf.n"cXear energye,

                                                              '                      '                                                        '
   [eoday, neayZy fiOeOOC) ?eopie ayg blonking in gQveyxtrnent#-supported n"c-･

   ieDaipl?g:iiglleijnlgigcg}olY Zndllstyy the pumbew o£ peysoneii a..wnt.

                          t' '.'.H, ''. t..''
                                '                                                       tt   uePGvn.mntlPam- ' ･.
                                                 '
   {rhe eneygy poMcy of iche FederaX Republic oS Geymany is ouUined in

            '
   the Gevescnmenic's Enengy Policy Progyam. Xt was decSded in a973 and

   revised in Oqtobey fi97k. [Ehe program aimes especialiy at reducing

                                                    '
   thede]pendenceoniin]poytedoSla6fa6taspoasibleunderecoAomic ,'

                                    '                      '                                                                       '
                 '

                            ."tl.pa '
                                       t el

                                           '                                        '   '

   ¢onsiderations. For the medium and lc)rLg term procurement o£ enengy

   two madin nleasures are ioreseen:

                                                                '
   - the slom'ng down of the incyease of energy consumption as far as

     Apo6$j.ble wrkthout disturbing the economic groxvth and

   - the reduct±on of oU consursLption and 'the development' o£ tAll pro-

     mising aieeynat±ve eneyg,y sourcese '

   Accovcii,ng to ic}i+e Governmen't's Sr{erg>r I)rograrr] nu,clear power p].ants

   are fiv>:pec"L･ed te generate 2"S f6 of･ the overal-.l el.ectricity 6upply in

   a98S. [i]laere is no doubt, that -Sor the F'RG cniy M.･ his $ource of eRer'gy

   coml)JL' rie(R w:'i.t.h e.n i.i.),c;y･ease.<S. cost.L;umi･)i:5-o}'rt of na.tiln,'aX g"a･s can L/ead to

                                     -v                                       '
       '
                                                                  ,                                               '
t
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                                              '              '                                                       '
   a reduction ex" our` depeRdexice on oiL £i"om SS5 % today to 4it fg xn

   a985. Xn oyder to achieve ".'hi$ gQal, an instailed capaciby o£ nuc]ear

   lliitiellSigg,}? ;l.i[lg?2.e.?x/il'r xs foreseen a"u igso axxct seoQo te so.coo

                                                   '
                                                      '                                                            '                                                             '                   .t ,                                         '
   Zn adattion, particuiar efforts wUl be undartake" £or the develop-

   ment Df new eneygy souyces as weU as the introduction of ltew 1;eeh-

   Ro2og±es Sor coal minSng coal yefining and energy conservation.

                                                      '

   Tlie activities an the ayev of eneygy R&D ateeat presentsby a Nuelear

   Progyam foy the period from a975 to 1976 and a $keleton Pyogyam for

   non-nucZeatw EneTgy Refiearch a974 - 3977. Both tlse pxogyarcs will be

   comkined dur±n.ff ehe couyse of tha$ yeay in a new German £nergy Re--

   seaych pyog-,-am for a i+ year periodi (fi977 me fi980)e .(it the rnOMent .. 6 m

                                                                        '                                                      t/                                                           '

   we a-ye pxeparing this pyogram. In the nucleay field R&D activities

   in Germany are ma±niy concentrated on

   - ehe deveiopment of two actvanced yeactote-$ystems i.nc].uding fite:L

     cycke; £he sodiura cooled -Fast beeeedey reacicoy aitd the high tempe--

     ].natu]7e reaceox's

   -ta the Ruc].easc fuel cycke fo=to Xight vmter yeactorss

   -･ yeactoy safety ye£eaych inciuding radaation pyotection '

   - nuc'.lear ffusSon, as a basj.s for long icerrn mergy pirocuntyement.

   1]he n}ain obJ'ectives o£ iche non-nuclear R&)) are

   - the deveXopme;rt. o£ nekx, e･nergy. soux'ees sucli e.s soX&.r' enexgys Ns;inC'.

                                                                  ･ -'7"
t

            '                                   '
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  energy, geetherraaX eneirg;g aitd･ otheyss

-- coal gasifica'tiLon and liq.uefactien,

- coaZ mining engineering and coaX ha.ncQiixg tet:hmologiess

                                             '   '                 ' '
- development of technologies Sbr I)vospectiQn and production of

            '
  oil and natura! gas

         '
ta traRs£brmaicioits ictransport anct $icorage a$. energy,

                                  '                                           '
-- trationalutilizat±onefeneygy.' '

-. I"uciear Eneyjy Admini$trat±en

En the FRG the ctevelopment ami inicyoduction of nuclear energy was

                                        'peyforined by three pax･tneysg Goveynmente industyy and nucleatr xe--

search centeys. if',ihat is the rcle of each of these partneys? First

                             '
the roZ/e o£ the Goveynme.m.t. During the early yeer$ of nuclear onergy
                                                                '                                   '
a single Biintstry vsas respons±ble' both for the prometion of nucXear

                                           '                                                                  -- 8 -･

                         w. g ew

technologies and for regulRtory questions.

But x"eXativel:,' eayl>r iB 3972 "re decided to separate the$e £un,ctionse

because we expec'u-ed more liberiy of action and more credibiISt:,' in

the ]{)ublic. As a resukt oS, "l'his ℃eoi7gani.saeion, today the i'espon$i-

bi:Lities fox' development aRd ithicencing os" nucleai' enex'gy sfst'eibs .

aye shared betirgeen `Lx-go Rgenc±os: iche' ji"ea"eraL Ninisicr:y of Research

and Wechnology foy t:he pron'iotti.on andi the Fedeyal Nini.sty>r os" the

IRteylor i'di]r regxz].ator>T quesvt;'aloft$. A developmenics which 6eems to

be £ollowect by other nations as ffor example iche Unite･d States, b.rhere

the AEC was split into ERDA and I'gRC.
                                              '

                               ･ -9-



                            .- C; "ve                              -

         '   '
   The rnain ta$k of the Federa]. MiRSsery of RsseaTch and feechnclogy

   is the executen and imptementaiciost cst R&Dngpyegxam$ whexeas ]?eguZa-

                                      tt
   tayy aspevc,ts QS nucieay energy ave beipg hazadZedi by iche YederaZ

                                            '
   Nistisicyy oS XssicgySoy sstd the yegaostaX Sstesicee ggvgyasraesttc$.

                                           '                                     '                          '                                                         '                                                              '
   rehXs geepltration oi Govesumentes gee$ponsikiXSkaes witk yegard tg Buc-ts

   :Xeex enesegy has tseest pxeeectomistatedi kty ewo xees$ensg Cke getablic acceppt

                                                           '                                         '
   tanee ef zazacXeaer enewgy astd the nece$seicy to make ehe eonfiict bet--

   ween pyemoZoees a"ct 'eregutetors ot stu¢Zeam esteygy moxe tyazzspewente
 e
   Todays tXzeye Ss unanimous judgements igSxair tkts cencept has pvoven

                                                       '
   to lve meeakky vaXuestoZeg

   NevertheXesse the kucXear contyoversy pXayfi aza important yole in

                                                                    ma 10 "-

                            e- ftO wn

   iche IYederak RepubM¢ of GemaaRy. The Fedeyai Government ha6 LLherefore

   Xav.nched a major zaucleax a.nformataon program including publj.c hearings,

   $eminars asud iche disenib"tioit e£ a inookXet ctescyibing aXl probiemse

   advantages and di.sadvantages ozi nuclear eneygy.

   $imce aU. FedeyaX Pi'inistcnies have te submit theiy annual budgets

   fer approval the Federak Parliament, C,xe developmentr and introduction

   ex" stuc2eare ;pawey sLv"$tems into the mak7ket underlies an axmuai erevision

   p-'･"occ-,sse -ac･"･or exawaple in our xiatScnaX .Dayliament an ex"ven6ive debate

   on nuc)eay eiter.cr.v raattevs took place. There were, o£ coUrsee expression6

   of concgrn and cri･ticisiri s.g.e,.in.st the -Ltct ore'aic 16astt, the 6peedg

'

                                                                    -- a'l --



                              AA               , ge li mp

                         '
   of RucXear energy Xntroduction. Busc fmallsr all geolSticaU pax't±es

   repreSented irt the Bunde$tag voted in faveur of nuclear energy,

   no"ving Sts necessity as weli as its yeXative 6,a£e.ty compayed to

  othey 6ouyces oS eneygy and o"vhege ntsks of cXv31rksatiQne

                    '                   .-       '                        tt t                     '
                                               '                   '                                                      '

   As £ay as the oygani$ation wXichSn the Yedeyal }ilinistry of Re$earch
                                           '
   and Wechnalogy is ce"eeriiede thexe is only a gyoup o£ about 50 people
                                                          '                       t.   vsorking en ths £SeXd of energy R&D. Xx) some axea$ we get assistarpce

   from scaentific and aministxative yeysoneXZ in oRx reseaycla- estabpt
e

   iishments. Xn 1976 Ehese Se"f peQge:l.e have bo admini$icscate a budget
                                            t
   ef approximately 1,;- biUion i)K. Compared bo other natSonss such

   as XYx'ences the UK DM ehe VSA thas is aR extysmeky smal.k group com-"

   paredi to tke progyam, that has to be l'ianexed.

                                                                     - 12 -
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                         '   rohe money-availabZe goes approximateXy 50 % to ind-astry and 50 %

                                  '
   to re6earch ceneeys.

                                          '
   Xrtrki2str-y' as a major paytner in ehe deveXopraent and introduction o.f

   nucKear eectergy into t.he maTke't n:nclurkes boich utiXities anct reactor

  manutactuyes. Both of 'thera ak'e pyivete enterprises. A$ a res"lt they,

   have deve"xDped mosce andependeRt views than simiXar compantes in other

   couneyie6# wko aye moye {itepeza(ileirk oit Governmene operations. As a

   yesxkt the inx"luence oS Govevnment agencie6 on the agep)..icatlon o£ new
                                                '   technoZogies S$ based. os) the principles of a ll})eraX marke"v and

   theirefoye e¢enom±c coi3$ide-?'atli'.ons ({ominate ctecisiLon$ ko be tekezz.

-- 15 -



                              -t f7                            tw i} -"

  This meanss tEaat onZy ichose techRologrkes !xave a rea3 chance of

  6uccesss which promSse eeencmSc advantages. Zn oerdey to ease the

                                      '
  intrQctuction of new technoXogies i"bo tke mayke℃e gendystry m"s"v be

  invoXved in the dRvekogement ost new e"eng¥.ice¢}}noLogSes fyQm the very

  begipning. [gl}ifi iRcli}des fSnancita:L wayticipaesen tQ eRsusce xeaX .

  j.niceseest ･altct esXl ef£ox'ts £o make ithff inVesicmegeV a szac¢esse

                                                           '      '
  ExampXees fQx tclxis coopescation beinveesc Goversupagnt and andustry axe

  the cteveLopmeRt o£ advastce{S rffactew 6ystems oy SzaeX cyc:te facili-
v

   tSes, such as the l500 NWe protot:}rpe fast byeedey rea¢toT, SIilR 300,
                   '  'the 300 XtiWe high ternpeyae"Me xeaeeose of tke pebbie bed e.vpe, using

  the thoyium fuei cycZee or repxocessing plant wiekin the nu¢iear

  yeseaxch center at Kayl$ruhe.

                                                                     -. IL} -.

                             '
                            -fi4-p '
                                  '

  Whe.veas these prototype plants are being bu"t and operaiLed with

    '
   the asu of the Govei7nment, the final construction oth" dernonstration

  ptants yequires a Zarge financial paxticipation of industr:,ro This

  ineans, thn.t the next generatio?] o£ x'eactoz"s ancl fueZ cycXe plants

  will have to be ft'nanced cojnp]-et･ely or at lea6t to a very high degree

  by industry.

  Goev'e.pt.･ ninent li'kfi-uence on 2ndustr±al- ec"eivi.t.ies financed by publrvic

   fuit.ds i$ o."kx,ife.ys .cruay. e-.nteed by condi*i.ons for gTanting £und e.nd by

  I>rojec℃--commiictees. r.r.hese corfircdticeer. take caye ot'" discusGlng I)xQgrams

  anuct' pyojiect･s and gixri-ng ac{viee for the Tegliza'tion c£ thg. dif:ferent

   st.niye$ ol" tiie aeveiv' op. lnen-u. , ･

                                                                     ts. ft'.'s -"



                           "r                         va t.7 pt

[ehe thixd partnetr an nuc].ear" eneyg:e R&I) aTe the nuc".Lear i"esearch

centers. Theiy major task within ou3r deveJLopraenic purog-r'am6 is to work

betweesc basic 6ciepce anrk astrkustyia3. coope' ratioN3 :'n ℃his ereR i.$                                       -                                                    '                           '             'mainly based oR contyaetcs betzw'eon industyial g.ptoupings and research

estabUs}kinen"v-s. A' s an exampXe X'wouXd Mke eo men.tSo}) ot}v fast bree-･

          '
dei' sSevelQ$)ment i)rog)rarn, £he high igemperatux}e eeee.cicG." pyogrcam and

                                              '                           '
thG VechL,ioXogy for reprccessing of iyyad2a'Led z"uek6. Xn add±"'ion,

nuckar x"eseaych centeys ar'e heavSiy imvolved in research and de-de

veXopm'eut iR tkae fieXd off yeactoev safetys in osectey te asupport o-S

tkte Geveynmenic in the coutine"$ eSfeye to rkmgerave fiafety standard$e

tc ye"zace tke yemainSgeg yX, E}k ard be is?geztsgve Mcextsistg rggukatien$.

                                 '
The yss"kt$ o:" iheee exyeySments are falXy avaikabXe te iikdusty'y to'

rkmgerove t}lets'x sysiceras.

                                                                pt 16 w-
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Whe high pcp"ka+.iost deitsity i.xi the FRG gx've$ rSse to a particuXar

inteyes:` to all the p]roblems yeiating to nucleax' saSety. Thths Sact

has beeft demenst-rat'ed by rkncreasing expendi"vu]res foy R&D-gcti.vitieE;

x"gr the sa£e£y of auc3.ear in$te1Lation since GS}7t"g fiO M･Lo DPi iri

fi974, 90 Mio Dpt iza a975, SOO '"ito Dl'fi Sn 1975. Xn additx'on '"Lo icha't

xge aye ty:yj-ng ico cooperate as clc$e as puo$sibLe wiZh ctlr}eev nations

Sk this area, to anciuda finctings c£･ oehextss, as agepropyia"ue, iri･ our

p:,-og,'wodea:･fi$ axtd s℃$ndaxds kge.d tc cogtrF.y cva.?." in£o.wk･ ma'eion to oiti･h paart-a

:,Ger.'3's £o 5.m,.nyrove "ts;he'i zk $:>7stevas y･ esgeec"tk'vels.

Oza:p n"cleait' ygsearch cesu÷.e,twws axe geiter"a].Xy fSstastce(i 90 f6' by t.}3e

                                                                -e '17 th



                           .n M                        ew }l ke-

                                          '
Wedeyal Govemament, trne Temaintng 10 7,5 of the Sunds being contvi･-

  '
butedi by 'the "xocal Governrnents. ff)he supe:rvksoyy ljoards of these cen-"

teys are contro:Lked br the GQve]rxxmen3t'e $o, that an optimal Mnk is ･

                                        ttguaraittee(l between the g'oaks of goveynmenical yeseaTch yyos'rarns and

the iltdustxi-ek acskvities'as weiX a$ R&D-prQggeam$ o£ xe$earch centexis.
                                tt

                                 'At presezat6of tkese research centeys are invoxv'gd iit tkae cteveloi)-

                                                    '                                             'reent of nucleax enewgy ±n Geyin&nyx

             '
- the Kajrksruhe Reseancch Centey? G£Ks where tche maS.n aetivSzaes of

  fast bceeeder reactor deveiopment, repx'ocessing, uranium enyi.chment

  b,v, the Rozzke proce$s and reactor safety are coxxcent]?ai;ed.,

- ts.L.Z･n.e alrg:,ich Research Center, Kll"A, xwttk a"u$ maiR acic'ivitie$ in the

  ayea of high 'tempeya.'tu)re reactur develo.vmeirks nuc].ear .vyocess lLeat

  ai)x>Mcatioi), -weactoy safety and nvckeay fu$ion. ThSs center is f}.i?gt tw

                                                 '

                        .di fig ..

                                '
  rkzz ¢haL.ge o'f the projecLL mana,pa.,eme!kt oE tnne Government's non-nuclear
                                  h
                                                                '                      '  e:･ua..ygy g&D pregyam.

- tt]ie Geig$"vhac}:!t Research CeniJeG7, GKSS, beiyig speciakized olt ltuckeay

  ship px"owiklsieli andi vaariue bechr･sologiesg

- "･he ge'i'"tmSel,} Resea.z,c'n Cem.ter, ti±SY', e<)ox)eve.tiBg wrkth l<lvakrlsxa2he ap.."k

  tiTi':,ich in the £ieid o:fi waste d:Lspo$si and

-- the }"Iax' Planck In$ti"Jut.e of PXa$me. Ph:.r$ics &t b:/ursi,ch <I?P), x"skere

                       '                                           '
  eh.t{L'.S.,{･}.vi"t'"t,.ei;- gn the ::g,Ae='.': of nuclke1:" xfiasio.n- aise coRcentrated,･

                                            '

4. Xiicsutnsmr,",--,o.tutuc1cLE};r/. faci±it..X3SIJS

                                             -
:[/it a c'ouRt..pL.x,' :,i.'}ce "tb.e Lg'ede.".e's..1±. Rspv`k}li-ti-c ck," v"iepma.n-y wi.rth a v,:tyz}r hLg})

p6?..i-?kai.'iop: e.F.i･:,$".4.i.i.>r Vn.c,. s,n.rk,u'ti,on oS･･ guza･"oai',.K'･ })rob].em6 reex.u±yes ts'reB.a;･e6tt
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attentioit. !Per this reass" the Zie.en£ing pyQceduye xoi" censtru¢t±en

axxdi opera£ion"o£ nuclear £acilities have ico paij$ long andi intemsive

studies of aY" reievant envi]ronmental- and safeby aspecLs. V3e are

  '                                        Jconvinced that the German Mcen$ing pyocedure ean be considevee as
                                     .                                                    '
oneoSthemo$tyigseanGaecuratekftthewe.rkrke ･

                                     '                                                        '
Respons±biXities anct l･ieensang geseoceduye$ awe ",yganiseG sknthe J'.olko-

wing wayg The Fedexal Ministyy Qf XnterSoxe i$ responsibke for the

atomic law, iche yadiation pyQ£ection yeguiat;SoRs. [ehe executaon

i$ deiegated to the regional 6tates acting on behal£ aRd undex $uper--

vksion Df ･iche Fedeyai GovermneRt. 1]his i)]7ocedure akthoi2glk be±ng

x･elative].y complica'ted, hks pscoved to woyk 6a£rksfac"v-o]riXy becau$e

".hs i'ederaHk Goveynment in this way is able to take ineo account

new aspecbs arising from experirnents and operating experience oy

                                                                   - 20 .-

                          e- 20 m

i:iterna'tn:-onal yelations and to guarant･ee, that ail new standayd6

be applSed equaUy rkn aU states of the FederaX Republic. Whe states
  '
ak'e iresponsibZe, intey alSa, for gyantiag Mcenses undex tke laws

and regula;tions pertaining to water･? eRergy econovay, conservationg

                     '
civi1 works and environmental impacts. Duying ehe Mcensikg and

sv!yex"xrisor･y pToceduyes 'they act in close contac,t with the sir.'e

pept)//",-n.el an,d Sn di]lecit coymesction wtth thtr apykicantse

                                       '
The l±censSng px'ocedzzre begins kritk an applicatkong eg. by a u".'ikit'y,,

1,o ?.he reffpoc'ti'.T-:, £ta'ce l･:'i,rLk34.'r:,' :"or c'Qi'"Ak'trvtction an･td opexat･rkon o."

a n"cXe3.y faci.ll".y. 'Vhe St.p.+.e }･lini.stJyx,r '"la"n.e.n e"is,ksi t'e,.v･ exve-w";S.sttis

                 t. bt k
c)] rtb.ill,-:,. RuclL'･eaztu a.rv.,pec'tj')' oi ':finc･ app.i-･ i-cfi.1i:ion frerc. i"i'ke tevic?rini.calde .f":{iveih,ev-



e

                         -･ ?.1 -･

                                                  '
visDi"y agency (EifttV) and on non-Ru-craeax' aspecis fy'Qm othez experts

and agenqie6. Sn paraXZek the State lviiniseyy submies the applicaation

to the E'eelqx･ai i4inistry of Zntex'iey and informs other IQcaX state or

federaX autbonitSes. Zt wiU alEo Snfoevm the pubXie by publighing s,iX

nece$$a.wy docurnentE. At iche sarne time the appXicetion wiiX be announced

pubMciye so that Snteyestect peogeXe gee eke chance ¢c study the re-･

ports azad papers $ubmieted waelj the spapti¢atiene Wker also kave the

pessibiasty te agek ques£rkext$ aatG te SSXg gppuo$ate vi$ws..

                 '
AIX yerca.tr"ks gstdi SnteceventciDits axe echen btwastg deaZt wStbe in th geeekXac

                  'higgsto`skssg.

               '
Winff YeecteereeX itj.atistyy ef Xntescioee aftey seeeceaving icke yeyox't off tke

                                                                  -e 22 nt
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ts"";g thte govemprnment wilX ffubmit tke ca.se eo Sts toge advisoz"y commtt c' tee,

tke Reactor $afety Comraissiom focr arkvrkce. Boichs Reactoy Safet:r

Cemmisst:on azaG the technical superviEons agenci.e6 are clo$el:f co-

ovpai?.ating whth the Xnstitute of Reacboy $a£ety and othey i.ndependent

                    '
                                                      '

Wth'thin 'lki$ gommunity o£ experts and a"thorities ±Rtensive edscussions

"gal･'<,,.h. plnyace aitck vey:7 cai･･eful inve$tigag'3ien$ asce caxprx'ed oukL takizag in'to

･pt-gc¢f:i.iftee L"･.:l'.i asge. ffctui $ anC,. diefuuni].$ of iche design and theva poss:,ble ira})act

on the envayonment. AU questions qnd g･iew prebZems &ntsimg duy･ img

t･,la･e co"ir$e of. tin..ese y. w, ocerku]ae$ haye U) 'bl'j-ge ari.c,'weired -by 't･he ek-i.v.licuiiSL･.

                                                                  .. T)'Z                                                                    ewf e"



                           pt >'g ..
                            .-･"

  X`e' zaorraally takes in the oy`der of "vxgo :,'eak"s uneik ai:i recornm.mnda+.z"ons

                                                         '  and yepoyts arce availabXe. Oit "v'he basis of these docximents the LP･ede-

  xa± gJlx'aistyy of the Xnteyrkox wiXl jg'ken £oyrau2aice z' he neeessar>r iicen-

  stng cenditrkon$. f!?he Stakue }{･Sm.'-stevy ha$ tD agegeX;g the$e ¢onditions

  gnd wilX ix} addieien eo "che¢ tLake Snto a･cceikRe recommendatiok,s of

  oehey locak-7 state- andi xnede-?"ai aza*hoyitSe6 anct a$ tax' as justi£iecl

  of inteyveRexns before a e?stNy. Et pawutal- constx"etion Xicense" can be

                                   '
  graneed, vgbpich au£koyase$ the appMean`u' bo s"ay"v' a kiraiiced argtc}uxrk

  of wor}g nic thee siice. AXi fu2'thL.hey ste.w$ kavg xto foXkow sirailatr gex'ocee-

e

  duye$, so "eka'lj cew"ye$yostcting fu.･ o the gey"gye$s bf cosesicscix¢icion of

  the If-:,.xn"i:.･ $etrgL･tak szzecessis.yfi geayei･aZ Xig:finseff have 'te be syanted

  tS;t>.J:"'asue ?.k,$ corurax'sasiozai,itg cff, rk n"c3eay f.aci"Xktaif? cen be sta]rvtect.

                                                       '
               '

                                                                  -- 24 di,

                          -24･ pm

  TrLt･. ei.y.i.ew o£ t}ie .ikcyemsl.ng' firmgeox･'th･.aitce Ynat :Ls k>gil.xxg aX't..;.ehed tCo stzac-

  ILegr ensxgy i$ ensRMe cux" eitey$:i ge-yocuvengflt and to x"£'duce our degeenb-

                                                                          N
  dft.],i･.･･",;."? ix-i oX,- $"rne e£x"sr".asge a]7e ats.'yectgct "vv-fe;ax'd6 azz acce'ww,-acraNui'on ot,". ichi6

  ,M.{-.n.'.e <;-etii,$i.ng' x>x'ocsdiRece. Brvt e:ft..4.s cnn, o"1opva..y ERep.st a st;yeB.m3.:l.y･xi.stg o:f rthe

  :--･;.ds･t,liya:ls$ts- .yati,Kre "rocecka'i"e6 a.xtg fftfi.zafiay.gj./:L.'e't'i･ek) oewF ccsiip":,rLeAn.-'･ $ b"t

  "yidiey. ino c2rrcre.im$ica2]¢es gn.""･ di.ecbuy･vea,gee ezn asec.."･eexr ffta3.adar{E$.,
                          eJ tu                '

         '
  gll)'k･2- 'i;li,:･g}",$e i･;he -f,ic,,2".,t;y.fi.:,'p.r xi,",-t,2..r- be iy.cyeeattTpm..{].e t;ak-larv;Xxi,tg :l.xi.Liuo accovin"t; Tegui-"t6

  :t/."x'os,i-1･ ""pmfe'::;･.,.7' '.g.'eseaych lkhav･･ oy.fkF.: S;o .tr.ve,ec"itt.ce tt}le ff"vza":,.X k'grcce,'.:,xting xisk of

                                                      '      '                                                '     n  :,.).tt¢.E.e,v･s'L:st' "c)o1,.rel,n.

          k
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                           - Zl "-

  The mosic x'mayoytant poi-it:,caZ as-"ece :ayi$istg f..'om the )-acenfiikg pyo-

                                                              '
   cedzAxe a"b" pyesexe is qi2estion of the befie' way to oygaitise a payti･-

                               '
   cipuatSttk e-", ?.ine pub2Xc ixt "gke aScensistsi geyecess. Be¢ause oS the £ar

  yetich:kRg gffec'"-$ w}]ich tceek･m:i.£;g:L nxtci geoiithtkeR:}. cieeiGioza$ aft the ].ipt-

   cen$istg gege#c$S3.kxe f,.e:･" ?n""..3..".ax ykgeetes mrk:" ks.ve, es"ek. ctec2sivst6 caR

   on".s.v. ke eit2-'Lsc,..)k'a" kxxg gxec"t$d 3.x'" z'k$y eeye ??kdisZy rkcceyicect ijng $upporterk

  by & ratt3oyi'lj/ y' e:pm -Li,e gei2kXic coRcescgesd. Xkk ogydiey to ge". this geu"b-:･ac

   sueppo.pme 'ixke WeutssckX, G"vte.w'st.mg2,kt kk$ $e･g.?fiisdi nne in£ut"xwatkoza campaigza?

  which ipt.:k'ma'S.es' ?.ke #k,pt･.".:,'2iljicthon #S fi bcelxXet gbo"e ge.ki wxrobkems ode"･
ew

  zzuckfwtsthMz g.w･.ik,vx'$,ye AL-laif *x･'bepme:･k,i' sktt'rkok of kxk"wXini: rkiascza$ffS"y.s akct $evaan. ay$

   st,'st ,r' .'-.H /L g.. '".'i },':,･ts'sss"e w3 g a:{"& tl.ktepm"･ ge.sit£-e. L'# :/rs:,"'tr' Se;Zp$ke.

  L'k',". it.,n- kicgeerk', {.'"i'".･esk t"s"-ay#zggkr, "its'L'-uteAts" 3.ftf-ge-v"vaa'};2.ckfi. gtzker¢za'zsACIgt(il v,fcy.yXes thn.#

   (/･.:,･}i<:,skak". ･:"aza ""ew wgfii.ieeci #.mp･. g'lj"ek".･ gl.S.g･ur"･.."thiie<ll X/ eekdi.ftg ez,TentLe2aZ]-x.r to

                                                                     L-
                                                                   ny'- ,:e) ..,

                           'nv `f" "'"

  g'i ,r:`paooi.,:'･L, ast,t;.{ esntw. gect;･,r b"t $etric`g :oticescsing pxkccectuxe.

  :.L'i.?'l' '`v'kg!･h-:,'t-. rksu- xk.o fioi.kbt, f.2,"-･g. ak;i. 'L'in.osgenj iz,'ivff.>Z.vsfi itstd ,ys$geone'ib].e

  izfi･L/,.:L, k"scri'R,,-･e, :･:o c'.c:icest"cece':lz,e g.tzfibl'i ?.liei3," gev.".-foi,.fiics to xeacl} £'}krks geu.Xes aA.nci

  .ie.J "if.yi"..'./k i':ctt' X>e a!a easxs 'tt's.sk.

                       b

  .;'1:', .I';'.1'l".',i'l'.tr....i'"'.;/I.'t..{,i.t'/V..:'l'.."'.'/'.'it,.L/'z..,...ii."C:'..fk):iC'2.:"'J./tl'..i'Li3t..1)ji'1}-.'L',

  :/;'i/'t.i.,.,"J･'.ltl.rl,re. 'll :.sfc:.".aL/"..{'t "w'ii,.'lta{.;.eL- t:･{.t'..c// ,v:'･, :,/.'/:"s i･,ag{/):･rf//L./,.i,/･ c.//:,c'>･i.Rt ."l.f]･,1';ex･'tts."L'.ri-oiis.nvbe£ ].nvA:'nv'//a"ts'ti-GRs..

   T'"kg :,k･ikctt･ ,-'.'.-'cnr,'"' e.-n.,,ny-.t-3rgt.>r :-.-.)a:i;,t･:'･･.i･".･i, s.t.:r･.y.-i,fgii.o2i･ kn- l';';fi･{2 rii;'e(3.eyig.k. Rtt-;-:jkJ;}:>].Zct o£ Ge]r'many

  }rif/itts tt-,l.ri..ig.ssu..:,y-.rt-i, if･.x･-oy?, ta.t･.ric,-:,'l 'tt/,:)ri'･ ',.I･IL'tts[t"2･',a'lr,fLcT,3.s.-rt:L f'ci<>,IJ),,]g.ri.f",f-).f,l.cr)yl.. [12v}3.s･ co]'1.Ii;i.ylous

           tt   G-i'i'iJtt):""j;. {.,t '1':･L/i,z',..f./ L/.'"i:-;･f.:.;'g.',t,/･{r{'. Ii',,L,i･.'･;ttt .'i''sv',b''ic"t:i,.i,frt'{/. /l'i.L,k. c'., k",.'}.i.g:'}'i'..'>c}:,' (J),lt,- `vJe･'}..ny.L'Lit., k.c}.'ttebl!.S-s.hed

                     t.                                                               '

                                                                   av -}r-1                                                                     a.f -.



                              f"- -t                            -'"' l' "-                              --l

   iRte-vnatioikai cook)eyai-s'ons cove.v.'-;ng ou.v. vaain p]."ojec"us. -l ol' i.ri$ttan,ne,

                                                      '
   the deve)-opme"i and censt't'itctieR o£ the iOO lw'"x3 protckuyye fast b-ree--

   der powe." station SNR jiOO -- fftiraL t?.i.e ].e.y$esi' energ:,r R&I]} pyojec't

     '
   o£ the Y"RG - ts carnted ouic ftagnced joinUy by ehe FRG, Belgi"m and

   t'he NetkxexeXascdis. :xxlte 6gc¢effspt","X dgve3.-opmvastkt oS' iche gda･as centyifuge

   .p. ncecess fe.pm "r. e.ni-um estykckme3"L h-.&s beest eeeyried oS' iza cinose cooye-

   ratien be£ween Goveynments, Siidu$eyaes aRd Meeeanch es-ia'ejthshments

   fyom GyeaaLL Bwitaim, the r,ge£he?laitcts and die IYedeyal iteyuklic oxn

 . Germany. AXso aR etisex yk"ojectfis $ucces$ful fuzzteynatioyiai- coopepm

   rRtS<)t,i. .A,-:uXct be estak)kSsked. Dsce osA the$e 2s "vhe mxtXtiXatek'S.al il;v.yoe-

                            '
   cki･ett,gs'}.() g>z'e.r,ir'ut`geee 'L"anat ?ias ec･ esizL'}.'e,ta' iL'n vex'y -v-a].uab].e exgeex･:1.ey}ce in.

                                                 '
   k"e.}.,',?."eL"g/rces$thzzg o£Syx'acii,thicect fuete ele:ienic$, anrk wilk, ko-pefvtkk.v, ].eaci

   "r, t,,t.>.:,･･i ake erir,.gex]Tl k.y .w"ee-axkredi progxama.,foy' condia*ioRi:,ig &nd maitage-

   r,]･ftiji･ipt..t･ of .wr.esctionctive iza;,pmt6tg. Si,stg vg･e hoyee t}kat eke ctiscussioxx we thye

                                                                   - E8 ua

                            e-- 28 mp

                                     '
   r,et,pt.-.k.T,i.itg ."e-.e ".he mog'?estw.' s-gi3-] ak6D n..,.gact ".e a. JtzgeaEiese p. ax't'icipation in

   'fJ･li':t:{.:e'"= Vk''if,t.Yi-,.X."cpm.xMe

                                                 '
   K:.t.$1:, 3.,,re3y wak rksp.y.oy?tr.eAic ag:,"eemsu.yi',V" :,"/oy t.E.ge."cffxhAast:.oszR3.. coo:pera*San hR6

   lr",:..･℃. coxtc].3?."thage hei.ljg- e.".p t.}ft,e 1¥TRG n2?,a't Bsca,'."Sk,, ff-t covexes ebug wk}ele r'ang'e

   oS tt:l.:lnv .pth:v'ts odeec £//ie Ruc.Xe."-h.w･ £uek. cyc].w asud c£ geeactc.w technoXog}r

                                           '   ,,,i/,".t."i ,'l./c.'･,".n"dw"p..ttS.t:-tt, '::},'rt.e･ ':l.,{:,k.y.--iz'･;,};･:i,ey,g"sts .za, di.:s$e.t-e.i:-ek.,t. e$'tgbk' -i-gehftiene.'s ayia' iendu$t:"ies

                                                                       tt
   :tt.x'"{'>'E-'f''b･ic}t･.},r:.c/'"v..,,T,:t.?;("il/.e$,,, ' ･

                                                                    '                             '
   E,gti'X.}x･pm:.yk k･ :nde:- .V.'.'L].'.ytc.:,';,s.nki. pt,"･t:,ffnell.zr･;.i･-t.±th."-:. va.s.-.･z"k:/,r etf'".ff.or'l:$ S'ol,f" thfiivycx;edi eoogeex'at':,.On

   fi.{..'j/, A'.bk{... cilg.T.p･,.:1.or}'f,?"epm?N:t･:. ".sE' .x.?L?.t.11,,,'.'},a7.; g.;u.yietr,t..'･;f 1/':s.i･f" b$.e:,k i.:･nciLey･ i/',,ev:t}:e"･:k. Bu'"i.".. so

" :liiitl/'.. :l."t'. 'v,g;Jzt'i･i '1'j-.:t,,:i'i r,:-:･E-.-..=..ti.I,:il';;g" ･･:i ･:/-i-::.l;,e-M-rt.}."･-l:]]･c.:i}', (-･f:.iil'i,Iyr ,･l-;･･ ,r.-ivi/t)$tin'xx'tr;iR,r.a tr,o},nt･

                                                                   im oa mi



                        N d'v"' '"

                              '                                             '
                                                             '
lpyDgyara ±n the c-,.rea cf inxxu･"keay £usion. At,･ "Lhe mome,nS t.Y,e. (:o.vts-z'.v.kf:gJior,;･

oz" a Xayge £usion experiment, Joint g"rces"ean Toy'uss e,'ft"rrxi, is be±Rg

con$taered iaxithin '･.'hj.s £rkme¥･;ork. Anst isfc hex)e, that di{)spS`ve axx aghe

                                                '                       '           tt
dif£lcvLXties la'e have, iJo evececome, tG ±'ina Rgeeeement ,,,ahou℃ 4.'he sS;;e,

           'a decisxon cast be taken before the wRd oS "vl}k$ ye3ye
..

             tttt t                                  '                                   '                '                     '
A new and p]rorrtti.stz:･g £r,"arcework foy rp,"it".ateriaZ coepera'tion a;fiong

           t.
the industtefualiied na"."ien$ haG begen e$tabiished iwt iche :Cr}tey3aational

Energy Agericy XEA sk,n Yayts. X ha-v-e per$onalks been invokved in the-

prepa℃aeion oS this gTork, v･her.e coegeeratton gs beang ee)isiter-ed in
 e

meny ayeas of eiteyg>r R8tb incXud±ng sUqh i!mp. oyeaste iteras as co-r-.X te¢h#-

lto].og.;･r-e so'kathr .enexgy, eneerg>r confiexvatrkoxx ang iradioa.rtive waste

mansgfffieE?t. Extraoy(itkRayy fast  px'o.gp,i.re$$ lrsfis been sciadie 2n the voaX
ra. Io ..

                        - >g --

                                       .g.Lpga, ¥ghexe a 6ubsttjsrtive pyogi"am has heen fiecSded upoza. At Lpreseltice

xrerc-.Ao"s ancher ateea$ o£ new energy sy6tem$e siich as be;ave er}eirg/･,p. oi

                                                              '
ptrdin "ceaee "cheyiwal gx'adientsv a.re lnve6tigat.ed.

A,r)･:c:iir"ge1'SL･",g ko my persona]. judgement, thG ttcc-".: irepovLe`R't ayea o:ti iftt･ey--

                                          '2=.,aXaoyic"x:i- coopeyatx'on thaic we h."xve iinitiat;ed withiR XEA, L6 the a'":'LelLd

o.e. saS,e"l:p.vi ef nN2cXeRr installations. Px'oreistitngJ. Zinks £or･ subst,"mti.ve

f;c.'<}'t.･-:'pscnev.'.i ces"a -"i.2k coit¢k'e"ve .℃. :if'cj'ec".s have been es".nblfi-slried, par"ti"¢u'-i.ai'Xy.

be'?ke･z.･;-,.r.GR nvv"Z,xG ig.x'gsy i"dustTial.:lse,d co"ntr±es, in i;he U.S.s J3geaB and

t.he FRG. LY since-MeXy. I.oLpe tha"v - for the beiEfit of a3.k naiciens-

i,:.tiikrkzi,z'.･E･;,: nucZeaY e"e2nt;:v z"'o.pt gee.nyLcef,"Ll v.g"ee1,L'",s･ss e- y?e v;x'll bg･ ab?we to

                                                                   'a.c)r.･i/restvre .lt.i"i"e ?te'egk"e$:'i b3.,r 5s"i,n".' if[f:fo)nt$. .k.n{M, :Tt･ am c:oni.rincGf-R, Sr.:,>,Ek,ti "el.iLsw

  t}.ml)of･La:,}t cD2'}tfifiyfr,l,'tc,fi i･':l.].k. :OlliZ'i,.b'tat-<} :li'"k'""v'-sl.c".}'" .P"oc.;yg.s,{.::, :L/n t}Lrk$ th;{"e."k.

                                                                   ts
.


