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匝囎罐轍会プ・蔓iヨ

昭率雛52年3月9鉦｝（水）　 1◎臼（木）　 11葦ヨ（金）

イイノ・ホール〔内幸町・飯野ビル　7階〕　東京都千代磁区内幸騎2－1…1

「原子力発電時代の薪しい展開をめざして」

匝臼 3　　月　　9　　臼　　（　フk　　｝

9；30　原産会長颪信表明

10：00　原子力委員長所感

〔特男｝購演〕

　　　　議　　　　　　長　　　駒　井　健一郎

重0；30　岐路に立つ原子カー米国の見解

①　　　　欄ン聾氏
11115　フランスの塚子力政策　　　　　　　　〆〆

②　　　　　」，テヤ・ク氏

開会セッシ嶺ン（9

　　　　長　　　芦　原

　　　　　　　　有　澤

　　　　　　　　宇　野

●
．

義
二
三

30～で2　00）

重氏鞭講譲舗政灘議委員）

巳　氏　　（日本原子力産業会議会長）

佑　氏　（国務大臣原子力下闇長）

氏（繍B立製作所会長坙{原子力産業会議政策会議委員）

（米国原子力四川委員会委員）

（仏原子力庁最高委員）

午　　餐　　会（12：2G～14：10）ホテルオークラ〈別舘2磯・桃山の間〉

挨　拶　　鴎

〔縛別講演〕

　　　　　小

中　龍　夫　氏　（通商産業大臣）

「21世紀の日本」

松　左　京　氏　（作家）

「一一噺……｝｝甲｝一噌㎜一｝｝『隔卿曝牌一一｝｛’一一一｝一｝『｝一｝ u
1原子力麗係映画上町　　（12：4◎～玉4：10）　　　　　　〈ホール〉　｝
｝　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　i
l　　　　　　自　　由　　参　　加　　　　　　　　　　　　　　　　　　　　i
l　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　l

l　L　ギ安全樵を追求して一研究者たちの記録」　　　　　　　　　　　　　　　1

！　　鰹・晶晶ど耀介（願ほ9・6年製作）　　；
l　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　l
［　2．「勲燃19匿76一新しい三子炉と燃料の開発」　　　　　　　　　　　　　i
l　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　l
l　　　　　　　　　　　　　　　　　　　　（動燃：1976年製作）　　　　　　1
　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　

i　3，ξ轡界の原子力発電j　　　　　　　　　　　　　　　　　　　　　　　　l
l　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　’　　　　　　　　　　　　　　　　　　　　　　　　i

｝　　　　　　回米・ソ連5ケ国の6発電所を紹介（NET朝日：1975年製作）　l
L＿＿＿＿＿＿＿＿＿＿＿＿＿＿＿＿＿＿＿＿＿＿＿＿」

礪



セッション1「エネルギー惰勢と原子力開発」（楓：δ0～17：40）

〔講演〕
z騰榔耀隼勢鍵蓋蕪議難員会委賜

14；3⑪　　世界のエネルギ～と8本の進路

　　　　　　　　　　　　　　　軸素砥（エネルギー総合推進委員会委員長日本原子力産業会議副会長）

15：00　　新エネルギー技徳の評価とわが国の選択

　　　　　　　　　　　　　　　大　臨　恵　一　氏　（東京大学工学部教授）

　　　　　議　　長　　原谷敬吾氏（北陸電力㈱社長）

15：4◎　　イタリアにおけるエネルギー情勢と原子力発電の役割

⑤　　　　いペー妖（捌ア電幽幽面長）
16：20　　米国のエネルギー聞題と猿子力開発一産業界の見解

ゆ　　　　狂・一ソ・引綱蔚力麟会議畠構長）
17：00　原子力開発のための国際協力への貢献

⑥　　　　　　　　　　　　　　　1、ウイリアムズ氏　（OECD原子力機関事務局次畏）

、　　　第2巳翻蝋＊刃
セッシ遇ン2r核燃料サイクルの確立」（9：乙0～紹：δ0）

〔講、演〕

9：3◎

10；10

④
10：50

議　　　　長　　　　守　屋　学　治

核燃料サイクルシステムの考え：方

　　　　　　　　　瀬　川　正　男

西ドイツの再処理センター計画

　　　　　　　　　P。ツールケ

放射｛生廃棄物対策の進め方

　　　　　　　　　山　本　・　寛

理
論
氏
氏

（三菱重工業鞠社長）

1（動力炉・核燃料開発事業囲副理事侵）

（西独K廼】WA社筆頭職締役）

（東京大学名瞥教授）

畷



セッシ署ンδヂ核燃料サイクルと醒際協力」（鐙；90～筆645）

長
長

　
議

議
副

新関欽哉氏（原子力委員会委員）

村　駅　　　浩　氏　　（日本原子力甲子齎副理事長）

13：◎0

〔国際パネル討論〕（13：06～16：45）

⑫

渦
⑲

0
◎

パネリスト　P．　タランジェ　氏　 （《ム原・子力庁代表1理事）

　　　　　　C．バ　ツ　ク　域　（英国核燃料繋辞再処理捉当理婁）

　　　　　　Rバ功～・級（ベルゴニュークリア社取締役核燃料生産部長）

　　　　　　今井隆吉氏（臼本原子力発電（株外務省参与）獺長）

　　　　　　・〆・・ル氏（西独研究素縫省核燃料サイクル撫当官）

　　　　　　L．シャイマン　氏　（米国務省療子力担崇補佐官）

　　　　　　D。　フィッシャー　氏　（国際原子力機閣事務総長補佐）

　　　　　　撫．〉ゾ、　7～㍊ラγ1霧欽

レセプション 　　　　　　　　　　（17：30　～　19：◎⑪）

〈日本工業クラブ　3階　大食堂〉

　　　　　〆ド＿」

第5B 乙月葉1紹（金1

セッ’ Vョン4「β：本の原子力薩業一蘭発戦略上の課題」（9　5G～博2　50）

9130

10：00

議　　　　長　　　白　澤　富一郎　氏

議長補佐　　川上幸一民
基本諜題の提起　（議長補佐）

ごパネル討論）（10：00～12：3◎）

　パネリスト　　　堀　　　　一　郎　氏

　　　　　　　　　永　野　　　治　氏

　　　　　　　　　村　田　　　浩　氏

　　　　　　　　　清　成　　　逓賃

　　　　　　　　　磁　島　敏　弘　氏

　　　　　　　　　並　木　　　徹　氏

（罠本原子力発電繍社長）

（神奈川大学軽済学部教授）

（東京電力篠常務取締役）

（石野島播磨重工熱臨i玉社長）

（日本原子力研究所副理事長）

（動力炉・核燃料開艶事業団理事長）

（繍5本興業銀行常務取締役）

（通掛産還啓資源エネルギー庁

ｴ子力産婁課）

眠



セッション5「社会と原・予力」（14：00～17：50）

議長岸本康氏（共同通信社論説劃委員長）
〔基調報告〕（14：00　～　14：30）

　　　　　　「エネルギーと原子力……最近の論争点

　　　　　　　　　　　　　　山　田　太三郎　氏

〔ノくネノrレ言寸論〕（14：40　～　17：30）

　　　　　　〔パネル討論〕

　　　　　　　　　　　　　　竹　内　直　一　氏

　　　　　　　　　　　　　　川　上　正　道　氏

　　　　　　　　　　　　　　生　田　豊　朗　氏

　　　　　　　　　　　　　　小　野　　　周　氏

　　　　　　　　　　　　　　豊　田　正　敏　氏

　　　　　　　　　　　　　　宮　沢　洋　夫　氏

　　　　　　　　　　　　　　山　田　太三郎　氏

一

　（日本原子力産業会議常任梢談役）

　（日本消費者連盟代表委員）

　（東京経済大学教授）

　（日本エネルギー経済硯究所長）

　（東京大学教授）

　（東窟電力㈱原子力保安部長）

喋稽難齢瓠罰策類会）

　（日本原子力産業会議常任棺談役）

、
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beo.n nic.Lde iri deve:Lo,},>:tr)g :.Ln't;c,Mrnatil.onall. :Lrvst:Lin:tti,ons --･-- bo-tzh
tiTo::' d('.vcxr.1,,<:)l{)ivk:>n't/; {:u')(11 (ilii.$'f.))(i)tn:tnE.i,'t;.i.or'i o.ff i:.hc) bc'i'ic),lt':i.'tr.s.; o:ff., ni.i(':].ec"a:tr

{tnenrgy :i'-n the, :I'Al'`iAt cRrid /ti'o,x` ¢.on't:LrolLEr} ov(',):r 'the. (i]angE.ir'ouE",
asssi)ec'l:k's oJff 'tr,he Sl'uc ll. cycll.(2 fimn 'tJ.hc), '1['rre.al;y on ir,he Nonp,i:olLJJ'.:fiGJta･--

t,;i.on o:ff NucILeeu: Wealtt)ons --･-- ptyrQblLan'ts: :Ln ･c;on't'.i:'o[l.JL.i.ng acc".(?)s.r)s 't;o

pl.ut;oll2i-um lrc)ulca:i.11. ji
                             Tl
                             1'     1['t, a.s w()::''t:Lh )rc..ce".].fi.ng 'theL't: :Eu/trL(lutine'n'talL 'to 'ti.ITia NI.)[[i eix'et

rf/1'.'i,rrsL.i tJ.hEat; IlE,l'tl.iol)S" e)(.1:t:c.l.e 'tl.o tfr'oprc,)sNvc'.teJur .nl,1c,ILea.r c::i><}piLos:i.ves

f.u'x'i, ss,(,.(]:oi")dr '(Jhc-i't: 't;1ier}t,' s:s'u}:m:L'l:.i't;,o tiL :t:eicl'n'i;i.ccfkil. I?:t:'o'(ii(T)cti:'i.v()i

rc-.,g:Lxne 'to btt)c]sc ul.) these a:i,su.):iilnces. li1"hiLs tua"t'lr"c'.i.}ir7 :K'e(au:Vreinc'en't;

:i .; e}t nc(..[f:'ll.oc't::i.on o:ff tzl'rke. I):g:i.:Lcit;"i,.ce}:L :rec.a[l.:i.'i:;y 't;h(",at; 't;ha w:'t.d'l(L,sll):iz'eE}(ii

u.;{:.i oiff r}ucll.ee}.tr ex)c-.'irg'y j.,f; co/m}[pa't;:i.b].e. w:L't:h wo)r.l.d. ,c:)'a<:u:t:j,-ir.y on:Ly

j..f ･t;ha,sc ci.va.Il.:i.an detvoiLop]ven'tst) airrc.ts""th$"ub:J"Gct:: 'to a, sti:i-ctr,,

co],niaon,ILy ag)'reed--'t;o d:Lsc:t}?il.:'Line. ,:['tr, has })ec.h,.n 'ha:"nnfi-il(x'tr.e.(.1 ;i.n't;o

w,h,,Ltt G.ss, i.n ef:E'ec't, E}in itvtLc't:rkttionalL allapa, In £'i'ys,'t:c/)vn ol?c,.,trrat,ie,d
by 'bh(z} [Xnte:lrrnEk't;j.onaj. At;oini.ci Enaixgy Ag()z'icY', an(11 l:)asedl on

.i,nt;e)c'na't;io:)all- i,nspec'ti.onfJ). r[tc' sucr1) a, E･bys't)e.ru iir) 't)o bc>.

(.),tiIJ"ch.o't ti.ve' :Ln de.'l.:.e.it",x'fi-ng l{)of.r)sb':i.b,1.c w4rox"ig･--(fl('):img' i'I.: mu/ts [: pJirovi(Ileli

wa/i:'njLng j-,n 't::i.ix'ie Sl:():c' 'tl,Tic) 21.i'i'tL:G:trn(;L't:Lon(･x.1 (:;g)rmnt;L.n.:i:(:.y 't;o (iic,'t -･-･--

tr,ha'1.,ft.s.i), we].1. k)e.ffo;rre c.lvfi..l,iai,i mu'te#i'-La,asi' can be. ltx'mnst'a.x'i"ed

lr,ox'zllL].).t:zayYuSGS. , ･
     Wh"uce onll,y rrea,c'ic(J)irs a"d 'ixheJi.[tr 4.ow--G,nac:i"cil'nnen'tc ztiuc;,IL Etre
co,ncr.cii:,bne.(ll 't;l']:Ls S-xx't;Gk:}'xE'x't:i.o.ina¥j,1, J's.iri$")ec'{2;:i,c.)i'i s>rffst;(,･)m Nbyc}ri';]<,$ trrea-tsonabILly

we･1,j.," ;Lt t;a]<q)fi" mo,n'tJ.hw o)r ya,tt,}nck'･'> 'to met]:e :iv].,l.:i.c':L"t: use oifi'

ct:i.vex`'t'.c;b.cll c:ivi.iLi.a,':n fueiL becJau$ts 't:.he plu'beoz'iium ILoc]<c).d :Ln spent /

ti:,uo.LL ,tl.s ,s'tilLJL many complLex,anci 'tj-mG)-tvcomsum:tng s:li}'tJ.eps ff)rom t:isa.

asetnikdi.earcexpl.osj-vee ,
     ',[`he si j-t;uat:j.oiL :i"s JrEiLdi.(::`ra.l.g.y'dti-fftreJt:Gnt whe]:re Esc'.,pr.n:c}t.cpd

plu'tos'ii.um Ss Ji-nvoll.ve(fl. OncE). $'toc]<p:i,:Ledr M,s 't;he rkitj.ex"na't;J.i.onai.
A'tLoxn.i,c M;nexr'gy Agerk(:.'y heits ::ec:Eii)"'th].y a(#]<now:Ledgedr piLu'tronnt'utrn ti-s

VuJl,nG:}riziLk/ie 'to se):tzusce c}nd 't:x,'ei,it.r}sla't;:i-on i.l'i't;o weenI/>ons';; wri.'thi,n a

i"E:Ll:-tzem:v Q:ff diays. Andir J.(-i.'t; i'fie s':1;,'tres$ wl"i(".)'tt we {iix:e conce.:rrnG;}d

abovt'tr, here :i.s no't: trhe e>cpko,L't;a't,ion o,ff ivGctsux`emen't -i.ncic:cq'rracti-es

                             /'t)o con(::c).al "t ,hc),:fft:, .btJi't 'tt,h.e IJ.)osssi/bll.e vghoJl+(/).stttllve asi>pitroE>rr,iat;.,Lon by

n'ii=LonaLL govencnmci):n't:.s so sudid(i't,gly a:.is''Lo :l.eave no op}.)o:t'-'t.'uil,iL'b>r

fio]r wa:itrn,ni-ng an(il ,4n'tr.e,ncnatL:'i.okak. {･]:ea,et::l.or'!. No t;u'aoun'ti o:ff 't;Gck,in:Lccil
ew･.it,'fieg'uciirds dernons't;]ra'ti[l.c)n wJi.Il.Jt.Iall.t(,[r t)h:Ls :ffac't;. Nevcts.x'l:b,e3.c;,ssE!;,

k)eic:cxu$e j,.# p:res.')"o.nt)s t;s w:.Vth aidia.il.emmc:i, we ss't;:trt:Lgyll.e 'to e.f･sceil;)e

'tl'}:i.Es' conc.iu$:i.oll.

                             1     II''tr hasi bee;}ii, ancgued, :f'o):r (SxamplLer 't;hat.; 't;1i(･).ire a,re eJ£f:'(oc'tive

"t,aehn(),1,og,Jicit]. ba.1'ti':rJLe:tr$ bteca,us,a pll.'u't;onivnn fi".:roin c':i.vj.1.ian p(L)we.r

nc()ac''t:o.)r$ is unsu.i.'t;cLb]-e [ffo'ir ,m:iIL,i.I;aJtry Gxs'Jll.osJi.ves. 'I,'1"i:t.s :Lsi-s idiio't)

txh'uae, uniffo)rt;unm'teJi.y. 'X'hei'e j.s no'way e･i.round,the :ffa,(r't tha't: a
(:c)un't;ir¥ wi't:,h a ss/tock ot' .cseE)(z,txra'tre.d p3,,u'tonj.urn j,s a cJou.nt;x'y

                                            t
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                                 i/                                             rwj.'tr.h. a, st;oc.]< o±]' riucl.easc exp]4osive ma't:ere ti.al, whSch d:tff£ders

onil.y :Ln ifforint geoineLt:ryr anc'l assocj..ated gadge'tcrcy £roin actuaM,

      - -Lexy)ltos,ttvediev[i.(r.e.s./t ' i ,' ･                 !                 ! /tl     I'he etJl.arm exp:resse(t ove:r th,is p.as't year ti.n the Un.i.ted
s･t,:ttT,.c,s t).tid, 'the, coi'ts'`equen't di('E.s:Ltte/t.o ffoJrresiJa,11 pat,iona,1

                                             ',t;ocl<y,,):.i-lt:i.ng oi". 1..)ll.u'tLon:Luiur may haxic comEb 'ltoo 3.n-te. But; 't:heire
sl'io,u[l.d be no rwi.s'takfipng 't;he na't,iorla,a. w:i.It,1. to mal:e s't;ti[Li

a.no[:.hE/.,r a't;'(;ein.ptr. 'e.o'fi.;npo.se soiue thntnx'ne:itionc-,il. dl:isca.piLin(,) oii a

cllfiyi{ie:crously u'n$-)t;(ak)].e si'{i/.uca't:i.o/ri. ' . ,
                                   '     CI.ihe,Octobetr.: diecJL$ign 't,o die,Xajiy trre?ncoce.e.;sin'g' i,n 'th,e (J.S.

                 move :l.n 'triltat dncnce(,:'t]J.ton.                                             wm.c; j.n't;ende(lrwa$ one ).mport'Ir.n'}t;                                          ril ･t;
wit:hout; },)xejudJ,t.ce to 'ixhe fL'uteuire t,,f ntacleexr enc,.;rgy, to wu't; a
ho].cil ox} a r):cezn[k'inu:rr<r) c:roturr1:tt:mc,}n't; tiol }ylL,u't:on:Lvtm --- :i.n otLh'e:tir ,

woJtick･:.:,,'to kec}p ou,,x' 'technri.cen]. op'hi.ioxlF open. ]1,et us conEl･IS.die:rc
how 'tlxx.gr, c'1,ec.i.fi"):Lon a.fi:ffec'tr-s 't;l'Me opesca'ifi.()n o:ff the prcesexx't .

geno.irti'tj.on off :rea"'to:rst pa'tf't;fucu:Lar3-Y i.n ncella"trior) tio ffuel
:ireEr)'outrrcress,･ Eitndi. how much :.t'k ul,Lt:c).:rrs ou:rc apl;)nroes(:.h t;o was.i''te

lltltr'j,e]IC,Jti,.)Tl)tti.n'{11}1)l)rObieMS., . iii i

                                   '              tt                                   'J):[C;Il.{,i WA{ti]ISIR REsiACIII'ORS AND RE,IP.I,ZOCIII,SS,ttING X.N WHE UN[Utr[F,I) SiliATItlS

                                          , i.                                               '                                          //                                             'i :['tii.sQiE''t.onanc'gLJLed,'t:,hn'l;'
xr(.proce.s;s:i.nga.se.cigcse,n'tfi.al℃o.,

any gdwnu;ixielLy ec,onomical 'us.e oifL' ll.i･thght wc"'i'l:e:ljr nceac'to": ffuc".lr
gl･:,tg,g.IiIx,.v'gf'gyi,tx,.izzsi"s･,.,tr,r ii,,lt;x:tgs,.,IIIs-g,,,ri,s,&g'e'ixigy. cr,gm,,//k'g., ,,,.,,,.

w{E) ar"c. x'e(xai'tti.:x:Lng 'inh.iS, v).trox)osi't:ion, d,j.ong wj.'tih Jtts cons'ltE-ant

ci;<)in,t;)an.i.o.n h-･-- the.. [tdic>en ithEi'ts 't:he Tno,r'"t eiff'ffJLc,i.en't and safes;,'t･way

liiicO:F,ft(/l,1/I[1;'lilgE."C)' 9Lf/1 ";PC)i)'t; iiUell･ ii･-g 'to rc';>･pncocass fi.'t aEir qui.c]d,y as

          '                   -ii･l -     We a:tf'e dii-scover::L"iig '{ha't the (!}cronomii-cr. us;etfi'ut:tn{!)ss o:ff

1-tigh'tr. wb.t,er yGacto:tts JL$ a.ffI::u¢tthd oinl.y ma'rgi,na]iLy by the
rre(::.yctll..tng/I o'ff 'k.he sx.)c,n'tLI:[r'u(E 1di. ArttdL :i,ir} c･ziny casEh., 't;hc) IF)l,u't;onj.uin

tm(l u.'tra.n:S.i.:m ll..o(:llt,.'(i)(i{ Ji.,n,si(5{(i,) :i.t; c:{in b(s). nirt,rn(i)cl wlhc)nc･}vet:h :i-ti: :i.s

Wi)y'ite,bc'1. As,"/ /fiotir :i:e)pir(:z)c;en$,(:siU,g a,s 'tl'}m bc-)s't ITieE:n'if.) ,'fo:tr d:i,slp(ll)$i,ng

O.ff [･;pen'tl :li'u.e,Z., we a,l:"e) fi:Lrld:i.ng 'tr:lle' ean'IE･r,we:IL", :in ine:{rMs otfi Sa[ffe't2ys

¢･OLc;'tr.i:'st cgmgea:ra,'tLj.ve v'o].vrt'ic.f-;-s off was,lte ge:nerca'ted l')y x)lu'tonj.um
ijtt:i,1..iza'(:i-on, Ji-E,s Jl-c.".".dgs:)' obv:IJous 1:;h,Ertn,we･'tliio,ugh'lte

                               /l t!                  'I     b{ue･h o:ff' outr <:u:rJ:'eritr t:hli.nl<i,ri{}f on 'behJi.s subjectr is being
S･i'trlmu.,1.at].a.d by a }T)u}',)IL:ta'pll:o,c:e,{,,.d:i-ngl' bE/..[l'o.x'e ir.he NR(lr whj.cl`i we.is

:Lri:t'tJitxted 5.M'i IL974 't.o dlec:Lc:ie whe'thbx" :irep/rto"ess:jrig mr)d wid,c,-
S()'tall.e. tr()c:ly'(rt,1,G oJfi }pjlu'tonLLt.un ;in ll.igl'Ll: wextr,e:rr irea('t;oJtrs shouil.(a 1)e

t):)･K'in'Li:.'(,v.ed, ancl i,.,ff s(r) tinde.r whta't: rttl.e$. IU sh()vtll.,d $ay pa':G.n-･
'{:lie'I i.cn"l.iy 'tthali 1;t'iis exaxn/.i.rn"t:.,i.o.n `i.:.:.; .<;'tiirl.Z}H go;i.ii<"ny :ffo:trwEftM'61

el{ii'tpitrc. ･the Ocr'tr.o1:)r,:tt Jl.976 (l{e(::`{.cli:i,on 't;.,o <i.lefie'lr xreM)/tz'oce,fi}s･iJi.iiig-

l3U'i'i whJjLll.e ･t:;he qurct;:ton oIL: w,he't;herL'E:o :t"el:}itrocess o:r no'tr jus

                                 /                          '                       '                                 }
                                 ii

'



　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　♂ノ

漁庸賛ぬijふ・㍗。乳jv琴巧託鵜v劔日1円戯1野峯撤Lkげ曳斡ギ’μ癒識畷孟し恥
ゆ凝礁ぬ寮《あ撫しだζ驚騨難瞭麟撮・腕ぎ癖《曝漁ぐ娠㌦扉馨叢識い誌癖喫訟1婦
瓢。▽縦し更購撫醍灘・ヴ飴1。疑臨

　　　　　　　　　鷲穫逢“　茎》“8しく：コ　1ザ「ぐ惹製笠簑蘇欝親諺鰐毒乱　ゑ（き雀＿　毫1㌃ぐ㌃　妄飛葺」．i．」、鷲　 疑町三騰誓浅3曳“鳥　 ギ藁ぐ震A幸　｛識轟k華犠鷲

鑓ユ翁《，Q　毛湾　w駄鋸賑」藷藁9も（ρ簸　 山雪　歪フ・し⇔▽書d醜ζ声　藁Y　 も蜜甑き　壽・辱三、ごも鼠　美憲。至賦｝ゼ」乱，　毅織㍉～1糺心輝一

嵐〕ft《き夏ザし纏礎胆　8乏v捕ξ図壇篭／鼠ミヂ山勘　｛）之と　li瓦《糞　ぎ罫ほ《2　《＿3ぎ　葦毛・・転コ～〆ζξi気轟　 貸潅琶ξ転ギ》雛葺芦ゼほ　詳き・気　罫蔓i｝ぐ華、ζ1

（）xidデ≧　津評し耗甲ゑ諜“　慮貰盈　変fj～タhも　箋～ゾ抽i二むダ　ギ」｛）ζ｝｝考嶺｝　腰も・‘壽ぐ3裏‘，塗8　　ゴ〈憶釘；ξ｝縛｛～財　・へ等艮イ蔑等訴赴

礎‘）7鶏〉曽　　　＄（，ゴロ乾噌　‘、軒　 嶺hギ毎　｛し購｝ヂ歪》　　1授1｛・乱（・訟｛．1。ま裾1　ζミ驚護・峨iyl。1メ耳・　ヂ珪輩猛llヒ㍉q晒　 く窒養

僥二｝｝《二態　㌶《き三）償｝r。£岬　wl乳購葱　鴛桑～メ煽ぎζ瑳　 豊二く難　ξ腰3《，ζ鼠擁巌1～鴛・　w琶・γ疑・　1陰｝覇量・

一一 @w蓬《稲一輪恥綿藩y鵜魚1撫1“織埋～1砿轍鞭憩瞬萎蝿脈嚇瑛捨
　　　　　　　　　鰍議糟雪．h割田臥I」“r蝋甑員lr申。乾’・照臨巨鷲・ピ瀞・齢1嚇Ψl」鴫櫨。

　　　　　　　　　就轟窟）6＞壮心多擁漏りy歎撮削、，ll鐙ζ庶い磯」貞♪Pゼド汽煽ばげ
　　　　　　　　　乳（爵し｛；暫1戸　罰）ぐ）w年パギ　〈詳《》窮1鱒芸｝潮　 d　 £ζ、訴ul乳　宙h量ぐ｝1㍉1　ζ塗乱崔撃冠・麹鵜1歪箋　ξ馳去　㌃縞1牽」曳〆｛｝ly2

　　　　　　　　　｝1ぐ》w嫌〉’やγ辞　ビ）￥｝　1Ψ旧記燃　 し篭鮭《）」鴫津£夷　《》l　　u点ll弾　ギ宴‘写島1経

　　・一一　　 （蓬el．ξ董y器　く、∫　義　 f“w　y礁賦r継　 演恥　 し覧鋭ミ　擁γしi靴｛ζ達もL（）算能　顧妄至　　穿（・籍ゾ熱（慧峰茎償1お蓼

　　　　　　　　　o疑甚痴縣翫i亀繊豊二も㌃ぐ堪叡」鴇・ノい擁‘尉h碗海甑｝ギ》乾・鋤1しξ遍媒紙≦毒
　　　　　　　　　（）箆強　蓋蓋｝“　 £帰島㍉｝＿　ぐ，、芦ボ評予輩犠　〔剛毛践n鉱，～・恵rご｝ぐ匙　1｛詩　 Ll裂ζ議　《筆ぎ1㍉矧ぐ葺靴　ざ｝1　　醤貰き至　　γ薫・・受vご’・至護書葦曙騨

　　　　　　　　　『r観（悔　（羅・1＄携（｝’妄｝ミ幹ご凄rl・二3　w｝孟凱cj峯　覇遷届α　《き讐‘ご稲鞭ji淋喋｝　ぬやδ篭ピh溜　ミ三縄1メ．バvr

a翌勢門▽け磁二月1∵繍蜘鴫野i⇔勲酵、鰍幽dl甑l　lll蕊絹1ド瞭串鰍1
陰臓器m　瓢｛」蹴劉譜諾慕蒸溜∵㌦馴鰹、寵1バ1∴〔ll∵∵1∵∴1：謡1　li。績、噸

　　　　　　　　　（望瓢輝飢短韓㌔I」畔峯顛1あ揮ζ・こ協・1贈緒認還wし：目、紺メ磁lo璽融慧，

（）▽eマ網 @1崇窪蘇　 莫引く葱駕i’　応～1（」三晃鞠〈篭（妻τ嵐　溝型ζ享￥葱し王篭鮮　 く壽馨　　島亡駐夢　睾）y　 〈璽識葦　疏篭を堂蕃こジ1｛遙蹉菰乳し1〈）隻～　ギ、逢

t稔β　（ぎu（謡臥｝i二乳（めヂ1　ζ、r　d〈）往1ξ♂畑野隻臨・　き母Q｛桂」～玉i。》　薯♪、〆｛㌍　　鞘1縫しぐ，鉄｝ul￥導　 ざ至鷺もl　hy　 農

8帥～凄ゼ試（と陣しζ露揺蝋蝋1コ融赴h丸3嶽．｛歯ぬ遍lj・顧』し擁幽噸竃。
　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　レ

　　　　　　　　　櫨8hぐ・笠窟．レモddl顛誌蟹昌隅》㌃o・戦礁議醜1贈・・亙日コ～淑M・浅叡鱒ザ｝ゾ。1賦

転odぬ蝋ぐ鴫レdと壽賀1ボ蹴肌帯・噴幽i欝ギ，・漁鵡w憩乏・跡lle跳。寧1｝e
圭）（｝（｝ξP謹8（㌔　ξ、　《譜《〉適ゑゼト　⇔墨｛豊乱きギ　　i亀ぬ葦昂　 ζ｝‘　｝ζ冠ヴ1二i∀ら至1。？　 ξ；i菰“〉達彗♪㌘鳶ビ1　養｝録；u覇ぎtζ三ヂ｝　蔑）f

鋤yk藷d（鷲い．Cc嚇3ξ戸韓擁・蝋…1論｛」潤い1川1。あ　学猟h野田・c鄭渦璃
PJd糠揺讃℃1亙、▽ζ肩叩概6しい蝋・｝卿一瞬叢藍撫隊緯・嚇唄い尾齢轡・弓謹滋“ly
c（）孟登罫》1ざこt妊＼認　ξ／ガ1｛1　　1讐L＜・　〔♪1軌亙蓄デきギ　　（拷薯又ぐヨζ亀　ヌ璽し賦・1尋』～3｝　》　　｝ξこ　81　1　i　｝紳　　乳享塚　 しも｛＿

α〉蕉ぬ貯巨uヂh｛P蓄ゴ癒瓢　嚇蚤31。d彗ビメ　鋳紳1・γh的鰍掴歳・藷輝

㍑　w曲洋 @阿　 翫φ @帖　 蝸　　　 “　 煽　弛噸　　四聖　副冊　 晶　…　　 昂　 『　　魯　　　南　　　　　　　　　　　麿　 岬　　　　　　　　牌　　　　　　り　　　 倖詐 @叩　　 、　、畠　　　　　　　　　　 ギ乱畔 @悼　　　　　　　レ　　 臣　　　　 ／

庸　　　　　9aドγ鼠w夢竜工1　　卜h象ζ茸亙｛曇ξ急環　 1・葦渇毫‘｝む　P重く會u琶　シ　喬　　1甲f～凸‘l　lξ｝竃気　1講。よ蜜ご　Y’ビ、・鳳毫＾

　　　　　　　　　ぬ糧Ulty凸型r玉’照萌ぜ！｝ou撫｛。臨⇔臨晦

　　　　　　　　　誓曇翼翼くきギ託　Nち｝（量1劇≧aマ　　（ニコく蹟〕しザ》鏡r㌃v亀、　（，丸ミ題　　｝｛1し1‘iを｝タ　縛㌦丈ヤ、三二、f；㌧ご冥函ダ　碕抽　 お《、yガ民・監》無撫l

　　　　　　　　　j・塁μP闘’）⇔｝轍い）i顛ヒ射il｛1場贋dhいll；R》をマIW践拶串1娠・
　　　　　　　　　（》h猛月（》ゐoo（）ヒ・㌔冠㌫

　　　　　　　　　糧窪！（♪ズし塾　ど識髭竜㌧　レ駆／（）　ザ｝奪　疑ビ㌔r　 ビξ｝『呈｝竃｝蓑蔑撫・，孟Iinζ｝　ξ爵ldごき1蝶身　 葺、｝臼敵　　｝聾チ・㍉美・　㍉炉『1亀i層

　　　　　　　　　ぎ》γ⇔b・漏Y恥▽ギゾしe掛影目』セーlldl　lいい耳当’㍉　審掬酌譜鞍詳γ’
　　　　　　　　　　　　　　　　　　　　　　　　　　ほ　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　ぬ

　　　　　　　　　甑d聾£・いま’Viギ1響町）L｝出・ほ幽聖職ll・・∵鈎wY朝感1㍉h｛ハ・’
　　　　　　　　　群そ（二｝L量箋瓦q　 j7Q　 範乱｝ヒな誘　 （）∫　　鐸1寳♪奴1　　・窪i〆・1ン　　li巽、　亀細く　郵髪メビ乱　華四　 笠・㌧「皇ごノ菱　1義計ソ

　　　　　　　　　うb　日昌γ即1・董i呉蝦ζ．℃慰、ジ」…ハh懲｛・ハlllボ、駄1の



                                                -$l -

csvctsrli"dlly b{1} t</ix."x(i cAc'<'vL)ldbku, ih(Lg" yl,k¥tl.g cfi"{ts tx">ft;{ l}]zv3)xt

to vczatrfomll Lhe [.1.Ili:.IL Cj(}ituMoY(Mt"-I;<Rlo fS<}r)dy`)lioiz }" ih(s iJ.$.

        +ln t-he ia"c}nt.iiaE"r the O(`Ieb(:} E;lcit(imenl `"'g"ti", ih,ki
clet:erteJ o[ Y"k)lo(:c}ss$irxg r(i{Avvt:,u' cil l"tn,i. on(h w<,liy fttsit {h"
Elif1()i:'(JY liSt. jU LZSt lIlri"(l `"N1ciI ihth l1OkhX}f,.""L{Y e¥'}(?<ts,l(g(be lYk (.>tLl:'

uso o[ nuc)";xt' "ntstljy will 3)tli (iarvlvd (si's witk y.}i(ily dtid
w.tthoutr eLg(xrcivcit.ihaac:y ih<.a d({ixvvr vi pu}l't ky{,il.Iocs.sa

        ,rvust: iil.s ir1 Itk(::}g;t: of l}llEi sdvc]¥trk(L(id l'xdtk}t3f;, trlu("1(i,ly" pow(:s"'

Ji.n "i:.l/ie V.Sl. enrve"c',ttyitrft)rs it';":i slLt}"f(.:t oi e'"u<}h wt's,-)llkci) with

publj(: (.Nc>ncr"xn Ak)oit'tr ]tt:dilth (ilxl s;.Aei"y "l?d i'}k" v"}vist)mntirit.
Buin " de(':tdied elttitKts?it. (>f ot-(:6)viAii(i(ts k', {i}rtkki'ggncg. .I{ "irly h"

bdi$ed o)'t l-h<k J)ei"v(jeplttoiott triiiiL lhci t(y"hnulogy el gighz wdt."i
sceaext(i)?sg .L$' prei"rc.si-i gati(l N}tbe l)i<mtt, (ik"e v"v:twi){:.c}blx,! i,tgfctsy (i{k(`l

on ti;hc.) f'dcrI.. tli}csl- tlka}vt {;ttth<ts igrrL l)lt"vth ,iixc{ }tft('gkk?}cj <sjfi{.H{.il{.'s

eneir"(;y hj re(-;ior)$ c>S. glie ce{ty}lty x,ifi".?ca }(. gh iiwssfi ntiex(l<,cl.

Ilti LE; riow (xcr)}xxyal3.y EsftkfiowLR"-Gt.3tyS lItdY R}" "h.ts"tkl i:tyu£""t, (>g
c}nekgy io:r tlr}e i(ig;t". wf i.hif; ueLrilt.g7y, v"tt} l},ix,k.li lv U(i t:(,`iJZ ifgtcl
ul"as)}-iunl,de i}lclt j}cL,;t(: l(#c;il.1.k(tsxll"llif, k}y szl.lcrri(Li`?} v"xftr{} ,Ibi ,tls

.tf"'si.ir'(id sgi.tvprty e>j t.1.sc}"I c.ix'id cyiox{c}fl) i}l.(.)r(1<s" la - tR k"s,}#l if>ik ,'sxx

il-ritt(:tsrizn lr}ar.;is ---- fots"' gkK. Iitr>} wht-iE iif, cta"(it"gy i3s t;vtiR{.

        tV}i()y"' c'tyG 62 tf"rzit$sic>s'"$ (ii"(,tt.tl.g?iLq kyi lluzt lfs'ktkiLl g;LAi(be}:

xxc)ws anJ 7t u]k<l<./i} <eo"t.gt)'ticA..l<:}ii. 'i']'}vyi.s k" et("t-:(;Lxt."i.k kztui iey

eiLi of i`hes;e `)nct jTt`itty iuwro. 2i)nd wljll{i (:g(s yvst)bk,vt eS sge)"i}i..
tiuel f;to)di(.fcb is; Ix)w b"lrtg tcl( fi it {h lk<Ji ts (liiti{"llI oi3" to
$O.IVci. i ,Csh('t)l </lattw]1(L) lw.(/:} l-})iC,'.` iM ii xll{L"llE..urll'.

        il s",r)ok(> ecn' Z.ioi' vi" (.i c3'"o$scr'o,ifhs. xPNLe-g w" er"nltsmp3Lit:ee .ih(ri

]ong tLerm .ftLi{-.LLr". c>fi nLic"l{vcif (gtyEJcsy, !E: is, tik'opiktr Rtalil oit(.u

xkcitp?(>c;ellr,3LAtJ k, <a"L"r'r"dg lhcst"e E{{e tKsJ" <lt.i"cftlc'jrt, wcv "ttty
t:)rkk". O)')C) l."; LO ITI"L(1 dt'(-t('gArl}>}t' Ndi.{"Y'`; lo Us{ts vktlofiiuf" 6tbo
t.hdt. il- i-E; Txo{: uv(tf-l(k}-}i" i-{>l ;1{wi{i,ir w",}r)c,lt'; sk,(i, ff]ss frR()?}t.

[t.X"iVOlv(.s. L"c:}"R¥x1(."c'ti uy- pc:}l.lil(:c" }k'2i{bvneet',, {"tv l,)ot:L. 'Vintx (>t"h,xr'
)" "r' I<r) iflixkc.i te.cwhrtic:ai rktKrlc.ctr. vill(tsit]ril"ix,rf"fts" l.ci lkv gss(.} of

IP-Lut;kc.)ni.kim LrrL t.y}nlti-fi1-b}c.g (le((ie'ltgt.lfi{lty," w(z htrttv{+ l>{,tvii woif"is: =ig <.)rit

tihZs 1nl;t(:tx votg"gl}>j1it.'y, but U "; ${>(', t,ssly lo e3tfu({{i Vi{s
Chalx(Nesj of sJae:(ct$:;.
             "

        i" lho h}l(iiXxtt ghoi"- ri" u?fe"uev f;(> Io3'}<t {it ghk; i,c;
cikVcl.1l,xbl.e, vvfcbe ("t}r3 c}f:`iol{vl t.o d(lL't }}l"ionivlu U },,tll
tlt(MAc, .loc;1<i(Lyl iu trhe spijx}i ka(tsi, t,ct1a ,uid i}ti$y l" ",l-{A('u,, Jt:
 tjS yjot: (f{:>lng it<'} (.y> dwdy,

SIiii:Nry FiuTt", ,C{tiiORA(IK

        Ikg{) ,'ir(.u noi wel>riic}d d})oui t,iie}zl-ee}'m oi fiv(;" i{klcirim
Sic(`}rd(fc/) <j}{' #vf'Li}l. ItJt(kl" b{ C:till:, gr,SLe Sl{Lc" XEYIYtl lo "ldtlet{](i it,

L()ir 1tt(i l.ell. s,fav hc)w iee" `ti" d(>,lli;tsii vvE[ft (Alf (jxtifR i,s"1}i(ilti iri
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 Jl.i.ghl] oi' the .l-dc:(: t;.kx,iti. i.t,.]F}]iioc)'o:.;s;.ing lia:'s (.)lt(h..:u'ly inoved t'uvl'bcur

 (.iway :i,,x'i 'td.me. Sl)ci)nt :ffuell. s,'i:.oi"age :i.s 't,iechnlcci(L:Ly (/.u'LJ'vt･e.

 siLmp:l.fri.).: ii't; Ji-s noi')(:)'tJli({]il..(i']sEii 'tti mml:i't',e).ii" t'ha'I,; citemc'J!/uCik'･; .i.af'uu(ic'i;itJ'l-.(:-)

 at,･Lc)]1･t;iOj'1. YVe el)rGl d,()'tl<>llr'IU.i1')e(it IIOt 'tLO 9{)i:1 j.l'1'tlO el f･ts'it:U,:.lt;iOl'i

 Kvl:L{:x},:rfL) '(:lx:., p:i.IL.c).i.il;) o:ti' .tlucrjll aFgfr,e."ibll.:ioF.] i:'il:. p(r)xvcnr [:;'t;t"it'J;i.(r)nr:; will.].

 Il'ci)Jtr(.x'} uuiLwesLi')tic:tc.Zl }?oJL:l.('.N.y (lkx);i'.[li'l.or)s,,

                            /
      'lihG fac-lt i.fs 'ILh,a'iJ. eve.n ,lbe:Eoitre a.'t:. wtLEr) (aecfi-ded t-o d,efieir

                                                        - lrelp:lrc)clesE:';Lr)gw(1)w{i)]rc)k)oE'J:i..t')l'tiik'lg't;oc).x})e:tl'i.el)ckz)'tll(i.].)Jtrt)srflull.'(･)sl, !

 olii :Lxiif"fleqk.i.Ext:e fytioii'c}g'<) iff<r)]r 'izh(L) ovL't:pi.iL <'):(i f:;oinG o.fi t.k(,) oitki.le}r

 iLii,y'h,t lt"a,'tz{.).}: .'rl'c}a{;L',ti,o:i,:s :i"/LIL 't:l]c:, 1.,i.S. Illz], 't'ha? s)ass'k, crkcg you .l<.{-iox",

 12li2,.Igi"'･lilO,,.//'kK,,$,Y.1,l,1).I]JE'/rlkLi,6L,,ii,i111i,Xll'1･?ii}･'ii･-i'l,X1-rv,11),f,'i".,]l.!iV.ii-)i,,,%'[･lW1･i.,iIIIIi,.1',,liYf,,Vftll>.L'r,E:･

 'tLc>.c)1),n:i,(:ai}., ex)v:LJi:oTrLinif}.n'tetll..g il>oll.i:L'.'i,:.Ji..aE･:}IL ･---v- :i,i") i,)[I.ut'.()muixun u'ti.:i.[L:l.zt-.z't'..l.on

 pvoytrc:m}s have･ l:)egu'n 'ir.o (,:(:iit[i,c). s}pac<i} prc:>])JE.emsi :tn st:,<nrc'ac:,1(" ):)ooiLsi;.
 IL"cJxr 't;}lto l.)as.,s'tzt 't",iL･･Jro y(i).ault"s 'l)NiYEt(1. i'tElt$ ]/)cten fr.).vd-1"ua.).'t:i,rlc.f LLI'u:l Lli(1;c.)ns,i.ng

 c,):sg'E,.)ef,m(.llc".(! s})c)iLt; :ilik:LeJL s,''t,c:i'vt,),g<:,,' ai; :i:'oc;ic.:'t:ori;' s.i'I;c)$ i}in{Jl, c.}1.f.i<z.lii,･th.c/)Jire.

                                   twu [                                   -/
      tVhe need 'tic, (lo 'th:Ls./; 1'Lei,ts' Jtc,xl 'to 't:h<-z: ±:'ec'd-j.zdzttJ"(m t;he}.'t; 'ir.he

 'ti)c.xY'}i').Lc:aJl. };)tr:'obJl.e)nis; a'ire r,icr,)'lr. pi'j,)--t;ic:'i;tJi.,ti'vjt.y d:"t:[.ffJL(r.'ull.L u'h¢

 'lreElc),ti<MrS (:'UVlr"(1}1')'t:1.,Y fi.X> .cr.,S(tIVX;'.'i.(:C) EJtrld, Ull)(aLM: ('L,O-S'S't/:11'1K>.`llJiO)l XV(>..lr:C)

 or:i.s):i.,ne:il.JLy cl¢,t',j:i.g,)n(:(l w.i.i;,l'i, }y)ooll.s a,eL:iry(:) Gtit'}ough tiLo fr)Ii:o:n'e 'ti.hG.

  £,.si}>tt･},n℃, :E'us,deIl- c)ut:.})ut: oJff Ell.)(,Ju't: c)/tlc/). O:t:' 't;Wo )lf't:i)t'i't:£,3 OP(ex'(i'},t.:/ion ]I:u,l.us:,- e'fL

  s.:;o･･-c:a,:l:i.e<il S'Ltl'i.i[l.IL, cotr:"e i:ef.';e:t.:v(r)s" o[rr 'i'ilfira ec:fkvl.v(iL,IL(r-)n't: oi./ l/)･c>JThol.')s;

  fivc'/: yaa::s .Ln 'to't:a,LL. WhE:}'tr l'zc:i£,) hapif>c;x'),ed nynoi"xy iiho o:l,(lcur'
 lpll.c-m,'t';$ :i.s pir,i)cl'liLc't:ab.:[.e. Il".[i.J['ss''t;r a$ 't;hei) y(:':tt}.:r,E/'; hc"ivc.) }1),{.t:";fuc),d, 'tLl'je

  'fiii.:i:l.il., cfo]r(i) :ttre$:)e)-rv(:). 1Le:Ls; IL.)t:}c,y). ･enc:x'oac;]/t<,f.vc,1 i.i/tl.)c)n ti,n $osi}(zt :Lrec'.'ict'.c)ms.

 1･-IIh:L.i.La i:;h:Ls)' ma]gLes.'s i[1'ollr $c>ine. jF,c)tr.chni::iLall. incori'v'on:L(:.nc;o., :i.'t: .ifs}' nott

 'g;)k:Lnrt;:i.c:ull.a:vJLy dJ.1.s.st-"'uttrrl):trtg tfJiii'oiii c:L fo"aiiiei'/.)y }I}o:]'.n't: c:):[i v:L(,,xt:･r. N(i?x,,c,).L;li-･

 i::hell.Q,Ei;s goocft l')ouse.lcects.y)Ji"i').c:)' (J{.i.ct;;a'L.;(i.i,c..i 't:l'Lc'L, d(.)veIL,c)x.)m(-･}"'ti c)[fi' l.)f:r.,ir.'t:ex;'

  t:a<::.hn:Lcci:(,-$c}JLu'tiioi'xs '{:.o 't:!u:: iciro'ut7c:tzi"n(.r3 }l),r(,),t:)1,(oi'vi. Mto):'t.tiJma.'t;(;iLll.y w(n.

        t/ --l±-t
 kie)v(i) d:i.scrov(1).rz'e,(it :L'trL :t.,c.r) II)os:sk':;.Vt)JL(!/tr :tn I5oJ.;L:i.n,g' Wc},'tLeir Zk'().4:tcrt;oiTs:;r

 'tc.o {:'i<>t'L]c)ILc.?Lr airi(r:t :i../ft I"iz"es}-sutrxi.z(:.).cjl. Wt"i.tL<:),x' l.k.va,{-itLoiir.{; 't:.c) t:.r:L}I.iit.{i>

  EE;x){:}n't.. iEuelL Est:ok:'age .i.:n }{)<;)o],iEr, iti'I: 'tihG :plkLL/'ktr.fr.; yfii[i.'t;}'tout; vi.o:levair,rir)s.f

  eixLl,.,;.s't:i.ng sEftfie't:.y st'.'.andt･vk:cU.".,s :ffonc nuciLecxx c.c'i..k'lcaiLi-'ty m,.i'rtcj':ins.

                                      /
      2X}[)};)Il,..Lcc),1;ions')g c}.ii:rc> b{z-):h,}<.Lx .f'l.'i.li,.e(il br/ t),x) :1"r').c)rtr(iitiik,si.:ngj /r}xnnbc')')r <.)'ii

                            // t }ll)L'.',)X"1<1>.ll) ([,:Olllli{)ell)Il.(i)S lgiiO:lt" Il)£E,.]rlT)LLS.C)'.LCr)]'1 t:O (li.Xi;)l'}1':`{2t (,':etlt.).r.)..(.::Lt.;lzt :11ZL S'j't;<)J.i.rag'{{-.)

  },)OOII.k'it (1:Lt:]ILc,)]r bY lti'(:.'II)Il,c;,{:i(!,}llrlo./r": olfl' c;.?xJ'I.Ss't::ixit{.e' $'t:olrtil.gc,e. )r:'e]clk'b' x,v.i-ifY'i

             i'ns/.1)ire (i},c.tonc)t"1.r'.･aJt/ orff, spc,}ce:.ir oj:' by add:k)c.]' v[Lo/sc-e) l),c>,w d,"s'sJ.gnf.'

  JtreLck.:.., 't;o (i)xi.s'tr.:i.ng pooLl.s. '.Vl'),esci ]:'cxau(:)･st;.s.g einre ,bc?yi.ng,l ,p:rroc:efsf.s(z>di

  tiind g:tranl:eii('l e'.is (.lutic:1<ILy e.Lfti}' l:hci) k:sai:e't;y oll l'r.}'Kiza ,L.ir-()},)o:,;"?.d a')c[3c3/i.･-･

  'i::i-onss c)EitiiL l)(r.ts (:)Ex'tr.c,Ut)Z!.;Ls;hex't.

         .I      AI)ou'ic ha.ll.J[r' o:ff 'tt1'ie 6:? o,r.)eiraxt:ii'}g ir'ei.t(J.:t'.o:r:ss hav(:/>, wi:.),g[).i.'i..ctd

               /  :['ortt" i,')e:trrn:is}S-on t;io e><peuL<El sit:.o,tre){.,l(J) c,i}]J.)a,(.;:L't;yr oiiY x}gh.i.c;h ].4

  apff):1,:i'.cai.;a'.on,$ havE) bee.n c,ipIprrov()cl't. AL lkz);uss't: 'thJLrtccx,sn c)l?t',",rc"),'t"..i"i'iy'

  u'ni'LJ,s lLcJtve JLess.:, 't::hci.)'i EzL .fiu;l.JL c,),oitre{} ire£L-;<:).xrve ci(;i,pa(i:';.L't:y. /,
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       ]'t hus beeia lt;howll t;hL'Li: IJ.hc s]],)aacL'r`t'nLs bc'.)twe.(-in 1>WR os:s{mll)'l 'L(.;{
･in s,)'pvnt'. .l'iu<,)1[ poo[I,c" can b" sc't/Il'frtll.y r(xJtu(:g･c'l, s.;o a.; l.;o (l<.)ubl,,.)

t-,he ut'nul.)et' o.(' asfseLnL.)lic.),s (ihiLLi caJt }/.)() tt3'o)re.d Ji.)'1 Ei c.J'i xJ'L..i'L cuc/ u

A t.h.tk c}･-･iff'olLc'i. cig,)[7Lnss'.io'x ctatit lt)e ach,k)xf()d k).y ucs:Li)L{1 i) ,'utroi't

po'Ls';oti.'Lug lndL(re/tri.iYL'; 'fioi: .ra(fis'.iii)<.; ]'lgV.R assr, ii'Ll')Jl,'ir,.)f;s; ,c.;u<-Tl} in.)t',er;iali.::

af/,; s./;lt,./iJ,Li'iLII.c)si:; srt),c. )li.., L.u/'×'i s/;'i/'.a/i,,/n[1.,ctsss s-;'t/ctell- ()'i;/:' t/[Luin':L/nunit L"i.'iflii

e/L<./l('k)(l b(.)ir/o,n ttw','(;i, si/Lii.'tJ.aL).l<'.i., 'llil"LJi.,s i,LeLss't yav.t;'-.c)(1 i( ' k/x'.r;(>,(l tor

(N.orl,f:;tlitrL'tctrJl'.oml O:Er iiJ()E)ILLK)()lll･.o,ltL [tl'clc']<,L)" Ji-I'] l3WRa･;;, sil)c() llc t:'(.t t:i)c.l

o'rijg[Lrl,.i.ll. sI;.}i.ic:'i.ms(.J iLN'c}tE-", ctt:i cr.l,,o),･;{,). ei$ eiLt }.)({i) $al '(ii)lly (L<',fcy/),}.>'L',(r)('i.

       I[n't.( t'esIiinLJI.y, tr.bc eui,ld;,.1"..L,on o,I' ,t-.t.icik) e'uiil )Lio{;t) 'k't 'L

eis$cnn}.)ll..Lc,t,s (lo( { it(:)'tJ. s,:t{/.1'n.L['Lce.]atiLl f;t-,.rc',t/Ln t'.]nci, (.}b'i [.iliy oL E'in

(h"Lfsl.k)(}r 1:',ifLci"L i. 1:lti tio iu (:tt; IJx"ie c]c).Lf-L[t.ic] ]'t:c,vJiLj'e[u ±iL'.b')'; (lLei

rn'L.'.)o:ir .l.o(.),ll ivhwi.(:.r.t',t (il:'i[l'E"c';tz;'s i.'i('. sei'm'iu<.i cc'x't,b}')'i.jl.'Lliz,i,.i ofi ;t ,;'[.o,tr ve

I:)oc)IL :i.ss 't;hc･) ,viei{,jn'[; (J)i 'l,hr' w'iL:c}'if'.

       K<iplaL.'ii:Nl i{u'kf; wi)i{'h luiv(N [uthl ,i h'ciciLly f;Iot'clii iR lhefa
.uvLtrt. be c`,Li'i'.i{,d ot,LI: 'tli/,u'l{'])'xA/,i1et't si('".:v the J,tkVl, "Lit:;('. bL,,

si'l't.L('lded anc.1 c:oo.l.(.td a(.L .iil. i:,i.xrt{.>,h':;. 2･X,L.1. sLs'toJt(d /[iu()IL :i,s ).no'v d

't;o vcll.(1</.i (r)'n oL').ct sl.(ileLz') ()j'"/ 'trhfti }))<)olL. ;.L'he, vie.u,l,ed ,tr(iicu)vs "n't'-)

'rontov･Kil, a,/c'x(.'i :r{'},Lg]L.t'iicc'y.jl, wJLi:.lL 'l;l)Le ])LevsJr :,:xi').lsk.f.i,, 'I.'h(, .l:i.i･,}.'l. iLt,,' m('.>xxeC{

ba(xl< t;o 't:.lrLc ru/.}y,Kx ),rcAck,s. i.Vh(:.N u'in(.1(i:'x,,i,..ii".c)./r: Nv'otJ]: :i.,c.'s notrm'tl..l.I.f'

accro.v/is.:)'L'Lf)"l'it'y}t i.iE.i/i.irLc,j' x'(:;>Tnol/;e i'.(':)ol!.) .f-or crt;t'i',trL]')s{ (}).n<l'i hn[･t(iS.l..lay,

aJL't;houg'h divcll[':s･ c/Jta.ri kx-.A. uf.'.).f,.tll :Lft riecies;'-;ci,trJIT.

       '.V]r],c.:x. ovLl}.vit.l.IL. clds.,(IIut').clJizr (>/fi' ,c.il,)c'tl'1't.1 /f:uoll :,/;t:o]AEFL{'1(,1 ov"y' '[ t'1(,･

i:,Lt.}-ttr 't;(tn y(.it.crts :ilt,, c;ui:['i:.'t.ni:ll.Lsi 'un(:l"'.,rJ fLfi.zt't<IT>r Jk'.)y otxr Et',;'tr.ct'J.LN. '.V'h/L.f;

sytl''I.vvl Ixrt-:lr, w'LII..l. :i.E'.sf-.;i..tf}, (/L ('.l,i,:t1til; (/.)rr,ILvi.:t:'o,nf-)ei/Vc.i').Il., I't.rus,)c).c.)'t.. f-;tJ.`iLi:,rei'n(,rirL

on 1'rL;tuclil 'j..itKdf E.i'hi..[';/tt)[t,ngr (,;kc't .ci ,,o,!':1.,t"i･g' 'l1t() i';-p{,:nt; JilNiLi(/,Jl. c}{'tt;p,nL;

e)..",<,,,()ci't,z(:id 7()<i/,'t)yv),(i>.)･i :E/ILow iM,id. IY>8I'i. U.'h(Li:trcL 5,.s･; iiio r[f'<,c;i,'ori 'ti(:) 't'-lik'1]<

tl;h(LvL. <:)M)hc;(:} cul'rlrk-).i,tt; (,rs't'-.oM(it[;,. :'}.p] exl.)E,'i'xt{.RE-)d 't'.o ]x'u'I>:ir"utvl [N(x[')'e ( r,)Etc-J.l.1'r

itL w.i 1-. not: l)e {/tsntLi,..ct.>J!y ad･',(xui.it.e.

                            /
       1.'l"it:')i-re di.t:lt:) ;･･i,tu,ff:ffil.(::1.enl: iinpo.ftcl, f,:'a} ll.e$ :LirL t.l/t･fi .i'i'ui:.f,i,i:'o･ (>･iii

[t'e,if]il-,.)CG)LilSi.int,'.Xl' 1'LCI) .C,3IJt(J{C'.J:t.'L 'l1'hti-)'il] (JJO'cl't'::t..t1geIK':t}l Fll..().I'1., [IIIC).r.' (j(')IL'Ltl'Lnk'L(,L(..l

JLi'i'ir,t),ri.in F/;'(:<)'tc3.g.lt--) 'u:'tJ.(L>,k; l.9E'3Li ;.i.re i'i.lrL c)'yiLc-l>irr. 'I'Lvo t)l'!'i.iAtcrls a.t'q,)

m')e(.N.tf.Jtula.itry LiHf' L"e a):'e 'to lt)･)N v't".ve.p3.rrecil rf:.o]lk tll'u,.ts })os:")ssi-].'/)Ii.].L'ti.ry. Ir'i.:rr';'i`1

wcb /mtt.gi;'i.L havc. (r;.fo/n!i:LclencJ:e l:hL'ti :Lt: a.i･s t/-;ixCi.) a:,o :Le'tL" s..;:trJ.)ec!l; .L'u{{-.tiL

ak-)r. .,tiL/)IL-Le,s ±r(>iiLi}i.n il s''tc);L':,],(,'jc". ffoi" ].)c rf'Ji.oclEi; bE;.Elc)n(lt 't'hc,) ti(?.mht

Y.-.Et'lrter, (]IL.n $O lt'i'OItl' X,tliir).i.C;Z'1 XtVE'1 l-1(.IVC. 1/].(-.'x:.l. Sl;i',L't:.L.C;II･1-il}Ci:OrrY <.:)LXIS)11'-''i.('(1(JC>.

ER.r.,p.e'rt op:l'nn;.L<L)l t:･se<E)IIIiis 't,O lt){{/" li"l"N {;･,{1.xl'tllz"o.]N ti}.g.trf;.el"t''s"l'tL t;!"Lcl[IL E,,r't,OIr.{).k3k.

woiJilLc'Et })e seit/[':-c:.>,. ffo.if' Il-o,n(,J(u'->.'t,:' }1)(-'.,i.r:'.Lc)dtts, k)"'tr. :fiurrt:lrte.ic' sl':u`:"i>,,x /is

ntr.().<ited. Scc:o,n(:lr j.'t w'W.ll be,) .nectLi}f..")tt,.;a/t'.y 'thoi. s)'ubE.i't:i)nt;ti.,nlL

n-rLC;,tf"(].}CllellLt:$ 'tZO EI;tlO.tri31(JC;i Cc).,f,');vl(/.:itr..Y ].xZ.i. Il"LE.it(ltv al,x/ilJS"II.CU')[1..e 'l l[1 :Lll't:(.r.L,r:+l.ITI

Sto)retge i'Ls 't:o cx-),:tt,:i,iM.i(>. iil-t;c-.h.)r .1.(-)8[5, 'l:)].t7 w],-i.lt.i:-h.h, 'L'.JLin<''li. e vJ-incJri-on

O!E ca},x).c;i.t:y o/li c,r,,'.j.f.rtid-ri<,f T>oc;l.s a'tr. trr.(:,}<i,ctz(1')'r si't/.(')s inJty 1'i.a.rL} b'c}n

P1.'tS.'Slhe(il 'tO 'th('. :l.ILUIiJ-'t;e

r
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cONC]1.,USLION

    VVhat does all this mean 'to the U.S. and Japanr bo'eh
ainong 'the largest pro(iluceys of nua].ear eneMgy in t,he worid?
I am, of cou]se, aware ()f J'a}pan's own c)onceirn :Ln this ma'tteir

and its relaulon$hip to the transffer o£ U.S.-suppLied spent
fuel Eoir vepxocessing abucoad. We ucecen'tJl.y received a visit
fixom some of your u'tUi'ty colleagues pleading 'the ux'gency
fior a clarifica'tj.on,of U.S. policy because ofi "the spent fuel
stora,ge situation a't; Japanese poweac plants. And oE course
beyond that, ]1 ]<,now you aMe concercned that progncain$ en'tai.li.ng

iarge inves'tmen'es over a period o£ years, particularly forcncepncocessing, may be placed in jeopardy. /

     ff'heve arG many siraUascth'ties in--ouv sj.'tua'tions. ttihare

ance impoxtan't d,i.£fierences as wel-lt and these have 'to do with
ou,tT .ln(1i.)-ml;:i-v() (.Hepende.,nce ol], 't:hfi.s)' nc}w c}nencgy .sou.lrce. Bk'lt; we
ave L/)otr.h dc)i/ti.L:Lntj' N"v.i.'th tiit.>, cr(:)nE3oiL[i.Cltal..'..i.or} t,ir}(L'l i}njL'):t:'ovc.mei'iL't: o.['

e.s'tablLished, 'techno].og:Les, and our 5.mmediia'te piroblLems have 'to
do wi'eh how to mcike nucl.eatt poweac saiffeuc, moxe reM.able and
raove econorn±cal, as we].l as w:L'th 'the pttoblern oE how 'to
manag'e its acadioactive was'tes.

     Getting el.ectr±city ou't of light watenc uceac'tors is in
i'tsetf useim1 and important; x'ncreasing dependence on 'thl.s
resouJ:ce offers many advan'tages. A headlong pursuit ofi ･
technol.ogies whieh may if successfiui xeaiize the dream o£
enenc'gy independence should not lead us 'to d:i.scount the
energy,secuxj.ty we enjoy ulgh't now. Nucleax power has
always s'uf£ered from this fu'ture onten'tation. Now, howeveMr
the s'tra]<es are ge'tting too h.igh and the cornmitment goes too
deep to allow research and developmen't ennhusiasts, fonc whom
the pncesent has intctle value ouc ±nteacestr and for whom
secuuity questions are remo'ter 'to make the basic decj-sS.ons
about the future applicati,ons of nucleax enencgy. In nhe
Uni.ted States we see the decision to proceect with reprocess±ng
as crltical, and suspect we asce collectively not yet quite
ready to cope with 'the conseguenaes. We have dec:±ded i't is
wiser 'to keep ourr options open. We have ¢oncluded there i$
no grea't penal'ty a't'tached 'to deferring our own widescale
repxoce$sing and use of piutonium; we believe this is true
ffo) o'tther countnies as weU.

     [Vhe Ameni.can publthc sees the essential diiemma as one
of thG highes't philosophi.cal significance, poised as it is
between feanc off nuclear warc on 'the one hand and the tan'talizing
Pscospect of an al.mos'b unl.irnitGd energy ifesource and seff--
Sufficiency on -the other. Whatever choice i$ made in the
end wiU vecluire an awesome we.ighing of advqntages and
disaCtvantagese
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     We aace acut.e].y awarce oiE how rrLuch 'tl')e J'apanese econoiny
has riding on it$ iLnves'tmen't :in nuc].ear powex,'. X-t fi,s thi.s
awanceness, coinbin'}edl w:L'Ll') the ii"poytet'nce oif J'a,pan to woyld
$tabill.:i.'t:y, that. pn'rov:Ldes a powerfull. Lncen't:Lve to oux two
nabi.ons to take 'the laad Jin )re$'trai,nt. Therce i$ no reason
why we should no't considerc join±ng togethesc in some schome
aimed at developing a modal forc 'tr.echno].og±cal and ,E)o].itical
solu't.ions to iche ptrroblems oti nucleax prcol.tfe:ration and safe
uti.lization of nucXea/r g)owenc. Such a col.l.aboirati,on :Ls
possible j.fi we keep our op't;ior}s open; once thG commi'tmenic to
widescal.e ucepncoce.s$ing i.s made any chance :fo:r sexr:ious
tnves'tLgta'tion o:f, new i.cilc-vas oJ a.1.t:enrnttite 'technolLogi-esiwi.],.1,

have b('g.em prejudj.aedt along with any real.:istic possibili.ty
of £oreclosing the nucleair weapons op't:Lon among ]mcitny of
our neighboncs. "'tw,

t

it
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fE]he main rnotivations behind Franc.egs nuclear powew poiicy are its

energy rewiremexxts compared with its xesources,

Ozax couzatty, 2.ike japan, is poor ixt fos$i.Z fueX resourees. Zc has

kittmee eeasX axtd, uzxxZe$s offfi--shoste eceso"ttces asce £oundg pratcecicaZXy

zao peeroXezim. Xe$ hydroelectxSc powex ha$ praceicaXXy akX been

hamee$sed. Xt$ remarkabie deveXopmene duwing nhe past 20 ymaxs was

ba$ed ome ehe use of imporeed petxeZeum. Howevexe, ehe l973 cxi$is

empha$ized dramastcaZXy the poMeicaZ, and ecomoftxS.c Zimits #st the$e

'

imporses.

                        'On the cther hand, France has substantial uranium swesexves im its

                      'sogX. From the oueset, it was quite aware off the adequatioza of
                                  Lnuc2eage techniques to its generaZ sktuation as a highly deveaoped

im:errnediabe power : advanced technoZogies resuXting from ixs high
'

seientXfic azzd indwast:taZ leveX, existezace of "ationaa u:axxiaxrti

:esouwces, sTnaM tcom}ages gnvolved fox stoecage ag weXX as £ex waeces

and so fiorth. France thus ini.tiated extensive eresearch, deveXepmenic

                                           'a"d industrializati6tt efforts which are now begisxxxing"to beasc,istruit.

         '                  '
            '                    tt            '
Figure S shows ehe trends in total Fx'ench power consumptioza £scoxri

X956 to ]975, and the cowresponding share between the primary es}ex--

gy sources, This shows an aeeelerated wise in petroieum impoec$

untiZ g973, reaching over 60 peeccent in S973, with total ianporcts

of approximaatreXy 70 pereent. The slight irrtpyovernettt between S973

and a975 is due essentially to the reduction in consumption dwe

                                               'partiy to the economic crisis ar}d partly to energy savings.
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Zn i976, consumption was 16STvr TOE and the French Plan authorities

set the 1985 fiorecasts at 232M TOE plus an economic variation

allowance of 30M TOE, representi.ng a rnultiplication factor of the

order of 1,5 frorn 1976 to l98S. The forecast growth is less rapid

than durlng the preceding decades. It is nevertheZess steady.

Witthoue re$orting to nuclear power, it would lead to a corscespon--

ding increase in imports, with akl their political and economic

lmaplicatioxxs.

                                  '                                       '
Thus, as regards France, and unlike neighbouring eoungries sueh ag

Geriuany and England which both have vast eoal reserves (axtd o£f-

$liore petrolern reserves iii the case of England>, the use cf nucXear

powescisaxxabsolaxtexxeeessity. ･
                                                      '
            '                                         '                '                                              '
The prejeeted bmeakdown betweezz the various sources of enexgy is

                                                             'gSven ixx fZguere 2e

                  '
The main economic factors arG the effece ozz the trade baXance of

iniports pakd in forei.gn cterrency, and the co$t of the kWli. Xt was

toward 1970 that the cost of ithe kwrk ef muckear origin becaxxRe

competiti,ve wgth that of the kWh of conventionaX origi,n azzd. at ,

that time, short, rnedium and long-tterme prospects combined eeo suppoeet

the present nucZear progranmie. Following events in the Middle East,

ethe 'ratio of prices dropped untiX 1974, reaching pvaeticalgy Y2.

It thezz wose again to aboutt 2!3 in a976, Figuvet3 shows this evo-･

lutrion. ,X'he reasons for this are rke greater ineidence of the eco-

nomic crisis on advatteed techniques, the strexegthened safety re-

guiremeti,ts, and the taking into account oS serue anarginaX expendi-m

tttres hithescto negkected. grhese priceg maay be expected from axvw

on to foXXow roughly paraHel tracks, The fact that uranium aeecounts

for only a5 pereent of the cost of the nucXea: kww}, while fiegsiX

fuels accouzzt fior 65 percent of the cost o£ the conventionaX kwrt,

makes the former rnuch Xess sensitive to variations in the cost o£

rawmatriais.' ･

                                                       -eefaee
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I think it is necessary to emphasi.ze this point : it is not only

because it is a solution for the future, nor because it allows a

curreney saving, but because i,t is less costly, that nuclear power

is called for.And, incidentaHy, aXlowing for all local, £actors, X

believe eZiat this should be ;m important consideration when con--

ternplating the use of nuclear power in developing eountscies.

XT -- i!ixrLert lsmrmg}L!si,£.flntLe man h 1uclcar react(r )rOLwrll!}I!}Sl.

The pre$ent quantitative programme is based upoxx pxessurkzed iight-

water reactoxs buak by the company Framattorne £oT ehe Freneh Elec-

trieXty Board. Since l974, al'k r}ew steam gene℃atiosu investments

iniciated by the EZecericity Board have beexx ffor zauc2ear pXafier$.

This paincipZe is zaoe a£fected by the few downward revisibn which

wewe x!zade in g97S and i976 wAth nespece tso 1974 fiorecas#s)"these

aece onky the wesxxk o£ dowxtward txends <wkich may be xevexsed) in

the etvaluatrion ofi power reqtgkrements Eor 1985 aaxd, in no ease,

invoXve the xeplacernerxt oE a zzucleasc powe: pXant pxoje¢t by a cova"pt

vexitioxxal one.

Figure 4 shows the aekieverttent$ aZ:eady' raade amd the presemt psco-

grranmle.

t

Therre was rnuch discussiouz abouin the chamegee-over, deeided zapolt ixx

 19. 70, frcm the naturaX-uttanium, geraphite-rnoderaeed, gas-cooZed

technique initiated in the 1950s,:o the en:i¢hed-uranium, Zighe.-

water kechnique. In fsct, the discussion is a ,utute one. Fraxtce was

right to initiate the first teehnique. At thait tirne, it eowZdi not

do otherwise. rt was the source of Franee"s rniXitary power amd off

   'its capabiiity in nuclear-power technology, Moreover, these plantg

were quite successfiuZ frorn the technicaX viewpoint. Howevex, France

                          '
was also right, even beyon{r teclmicaX amd ecouortti¢ motivatgomsg to
                       ' switch to the second technique wideZy used today and with whi#h it
       'was fulky faniliar as a resuXt of the expevienee acquired by the
           'French Atornic Energy Commission in the field of naxral propuZsiexx

 reactors using the same principti6s.;4

-ei/ee-
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 'In the ionger ternt, France is very sensitive to pressures which

 will not £aXl to appear by the end of the century on the naturaX--

 uranium market because of the limited world reserves. rn faec,
                                                      comfortable
 whiXe itzs national xeeserves place it in a position rather!as com-

 pared Co its petroleum dependency, they nevertheless do not give

 it self--sufficiency, It thus attaches great importance to the de--

 veZopment ofi fastenyneutron breeder reactors which make it pogsibXe

 to exxhance by a faetor of about SO the energy potentiaZ o£ urattium,

 and so te dekay beyo"d reasozzable hurnan £orecasts nhe threat oE

 tiranXum shortage. A very consistent poXicy has been conducted with

 respect eo the developanent of thXs type of reactor :

                                          '
 a- The Rapsodie 2S !rw experiinentaX reactoec, subseguently upgxaded to

   40 MW, reached crtticality in 1967. Xt macle it possibXe #e test

   ekke basie techniques. Zt is still in operation and cozastitutes a

   precious test bench for fuels azad rnateriaXs.

 -- The Phenix 250 XyiWe dernoRstratien veaecow, cozaneeted ito the power

   network, weached criticaXity im 1973 and fuZX power eawZy in Z974

   Xts avewage Ioad factor during two yeaws of operatiott was 69 pex-b

   cent, whXch is remarkabXe fo: an instaXl.ation of this type.

     '
        '
                                                   ' :tr was shut down in October Z976 foXlowing a faiZure in its psima:y

' heat exchangers. ThXs failure does not in any way eaZZ intro quesEpv

 tion the putnciples of the xeaetor. Quite ehe contrary, ix ctZZowed

 tro test the possibiZivy of maintenazzce operatioms on equipment im-

 rnersed in ghe reactor vesseX. These operation$ wenc of£ vexy
 smoothly. It is expected to go back to power soon,

 - FinaXly, the SuperPhenix i200 ){We industwiai prototype was orde-

   red at the emd of X976 by the coinpa"y NERSA which w"X bR ove:aut

   ting k and which X shall speak off iabett on, Plant commigg£oning

 is scheduXed for 1982,

 SupeTphenix wSIX usher in a serie of industrial reaetors whieh

 shoulddevelopinthe1980es. ,

a
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Toward the year 2000, breeder"based power eould be of the order of

20 to 30 percent of the total installed electrie power, itself

essentialky of nuclear origin. This will entail mueh less definite

£orecasts t}}an Lhose which guided our programmes until X98S. Figu-

re 5 shows a Xikely rate of breeder reactor introdu¢tioxx in France.

Figure 6 indicates, over a longer period, the annuaX and cumuZated

consurnption of natural uranium in the extreme hypothesis, very aea--

demicaX indeed, where thebreeders' introduction rate is Xirnited onty

by pgutonium production by thermal reactors and breeders themse2ves,

Cumukaeed consu;nptioix begins to saLurate around the year 2020, The

ope:agion off a slow-neutron plantt i.nvolve6 the diischange from en-

richmene pXants of a sufficient amount off depZeted urcaniumeveny yeaif

tto akXow sthe operation of a breeder ofi the same power fo: ovew $O

year$ s che wesercves aecumulated tn tkis fa:m wiXX then be, enewmou$.

im fact, firorn Che outset, breeder xeactows are mot affectcd by the

probXem of natuvaX uranium.

We are also i"terested in the use of nucZear power for appgicatioRs

otheer thaxx eZectrici.ity, and aXso in other types ofi reactors.

The use o.f xtucl.ear heat' in industry or feee xesidential heasting can

represettt a very import,ant source of £ossik fuei economy, ℃his heat

,ean be produced by the eXectric power yeactows themseZves bec also

by sinaller, speciaXized reactors adapted to market conditiQms.

                          '                                             'We are deveX.oping two weactors of this type, one der2ved froxtg navai

propuision reactors and capabZe oE furnishing heae wichin the range

£rot" 2,Oe to 3000C, the other derived from expescimezatak reaeeeoecg ofi

the swi.truningij-poo} type ctipable oC furttishi!ig heat within the XOO to

1.200C temperature range.

Naval propul.sion is also one of our goakso We have developed a reac--

tor suitable for ship propulsion in generaZ : the CA? <chaudgkuee

avanc6e prototype), derived from the reactor developed for zaue'gear

submarines. This reactor is the forerunner of the serie CAS <chau-

diare avancae de s6rie), May I guote the iicence ,agregmentwith 'ZHX

            .+in that field.

            '              ' '

             '     '
             '"

                                              e･･1･･･
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This reactor moreover has a universal application within the me`-

dium power range from 300 to IOOO nvth and it is the one T Tnentioned

earlier in speaking about heat generating reacttors,

At Zast, France is a!so interested in highh-ternperature reactors

which are the on2.y ones eapable of £urnishing heatt at the high tem-e

peratu:es neeessary Eo: certain industrial appXications. A few

years ago an agreement was si,gned foec their design and deveXoprxezzt

betweeza Zhe CEA and CeneraZ Atornic in the Vnited States. im spite

of the probZems eneoutiLered with tchis type of reactor . situdies are

being puxsued.

AiX of vhis has calZed Eox tke set-up ont an industriaX strzz¢ture in

which ehe main guideXines are :

                                                 '
--
 ConcenCratXoxx ofi imdustr' ial resouvces on a smaXl xxumber of compa--

  nies capable to sta"d on tlie nationaX as weXl ag the internatio-e

  zaaX levei.

                '
"- Coordinatioza oE the action of these eoTnpanies withixx the natio℃al

  meeXear poXicy by the CEA heXding shasces in their capitag.

                          '
-

Figuve 7 oustines this organizatione

                                tt

For the Xarge enriched-uraniurn, 2ighe-wate'r xeactors, the bukXdex

is the cornpany Frarnatoine which rnakes these xeactors zander Weseing-

house (Vn£ted States) license. Xt wouZd have been incongruous that

French experience, acquired with this eype of powerr pZant chscough

the navaZ propuZsion' reactor, should not Zead to 'nationaZ appZica-

tions while a Fr!ench i.ndustrial group built the same type of creac-

tor under license. The question was soived by CEA taking a share in

Framatome, Moreover, a quadripartite research and developTnent agree-

ment was sig"ed by EDF, Framatorae, Westinghouse and CEA. Vpoxx g.ts

expiry in l982, the licanse will be transformed into and Gssoeg$tioxx

agreernent, as both partners will have reached an equiva!ent XexreZ in'

knowledge and experience.

      t tt t          '                 '
            '                '
                                                   e--1--e

-
t
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rn the breeder £:iie-l`d, in France we are quite familiar with the di£-hp

ficulty ofi the transition from technical successes such ag Rapsodie

and Phenix co industrial and cotnmerciai operations within the

context of world competition. Thus, the development of SupervShenix

was extented to the European Zevel and the cempany orderimg it,

NERSAgassociates EDF with Italiah and Gerrman electric power utility

firms. Xts construction was entrusted to the cornpany Novatome, the

councerpa:C off Frarnatorne £or advanced reaetors, in which CEA holds

e: substantiaX share.

                                     '              'As fer the foZZowing reactors, a close eooperatXozz has beext set up

betweexx Fxance and Cermany £or research and deveXoprnent as well as
for iaxdustni.allsation.As..a matterc of facst, it is a joint system so--

cietty whieh wiU deaX with the othew countries.

                                           '                                    '            '

Research agxeements ott breeder reaceoncs, in pareicular as cozacerns

theXx safety, kave akso beexi sigxxed witth the United Seates,

                         '                     '                                 '

Novatorne is moreevege in charge of high-temperatuxe reactors.

FinaXXy, k is the conipany Teckmicatome, in which CEA has a 90--

percent interest and EDF a W-pexcent inte:ege, whieh is in chaecge

ef the desigza oE smaM-- and medium--powex xeaetors. Those wgkX be

                                       ''buik and cDmmercia!ised by the Alsthom"mAtXantique industrniaX group.

xxl-wwF a 1
 '

     tt
?reserttr Frescch policy regarding the fueX

been domi,nateg by three maii} crikeria :

   '                                     '                   '
             '
- Being presene at aXl stages of the fuel

  thi.s, refusing anay de facto tnonopoXy.

      '          '

-- Making the rnost o£ the efforts expended

  gards graphite""gas fuels as weU as the

  enrichment plant.

cycle has, for its pemrt,

cyele and, to acnieve

in the

Seto-up

pastt both as ee@-

of the PiegexeXatCe ,

ee-/e"e



d.-e

-" Associate, wXthin the fuelh-cycle industry, some private intereses,

  natio"aX o: fioreign, willing to coeperate to tke CEA group" pla-b

                                            '  ced under state control.

Considering the inte:actions between the different stages o£ the

fuel cyele, it was found necessary for them to be grouped within

one orgaRization. To allow flexible adaptation to cl}anges in the

international rnarket, thi-s orgaz}ization shouZd have a prkvate-law

status. AccordingXy, in l976, the CEA created,with its owra persone-

nei resources and installati.ons formeriy assigned tto nhe guel eycle,

a prXvatemuXaw subsidiary, the CorapagRie GaxxErcaLe (les Maeiasce6 Nu-v

cXgaires (COGEMA> in which it holds akX ehe capitak.

                      '
As rega:ds natturaZ wranium, our positiom is ggod. We a:e pu:suing

our prospecting X" F:ance and in Fwench-･speaking A£xica bwt also in

Zzadonesin, Australia, Canada and even in sche Vndted State$. Xrs tke

fieZd o£ productioxx, the goal is to incscease the oueput fncom exis"-

cgng tnines aad eo open new ones. Private imciusery is taking part im

whis effasx.e, to the extent of aboue 20 percexxig, and : would like to

nieRtioxx here nhe .]apanese hoa.ding im the compaay CoTm£nak which ope-- .

xates the Akouta rrltines in Nigeria, afid the joint venture in prospec--

tSng the Afasto Wese axea.

                             tt ttt                                                 '             '                                     'Z" a fairly tighe future worXd mntkee, COGEma has set the geaX oS. .

being ab'Xe to covew by X98S at keast the stwict requiremenes of the
 '
2e,EIO:gl,"Xggl,itMtg:".:ta:2:Er2g",s.[?.:.?f prkvate pxoducers shoukd

                             '                       tt     '            '                                '                          ttVranium enwichment will be carried out in Europe by the Tricasein

pZant whose production wiZZ begi.n in l979. This plant ig buitc by

Eurodif whose capitaX is shared between Frazace, kaXy, Belginme and

Spain, as we!1 as Xran through the Frenchcu"rranian cornpany Soffidif,

                                                                '
     tt
Zts capacity of 10,7 miXlions SWU per year wiXZ alXow it to swppZy

about 80 power pZants of 1 OOO twe, Xts production wiXZ be digeeri-

buted main!y among the Eurodif share-holders, but a sizeabZe geexg

will be cormercialized in other countries. Zn particular, Japanese

yt31tf tie,s have signed contracts amount£ng eo about 1 miUioxx off Sww

                                 '                                                         'per yeare

                                                   ""}1"gb

1
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ISurodi£ capacity is new fu12y booked up to i990e bong before
                           'wiXZ EIecericit6 de France requirements have outgrown the

French share of EUrodif separative works a6 shown on Mguuee 8e.

                                      'r

                                        '

We have then decided, bogethex with bhe Ekirne pawicners grouped

inside a new eompany mamed Coredif, bo Zaunch a second pXant

which $houZd begik prQduction aecoundi X985e

                                         '

                                               '
[ilhe eapacities o£ this new pXant are not yet fuiiy covewed by
eon#racts, but the rytim of oxders makes one think that 'they

wiZZ be so rathev soone

'
t
'

                             '                           '        '         'FinalZy,s2me:gsl isthethirdessentialeXememettofchefuek

cycle. Although there is some discussion at the presexxt scime as eo

this matter, we think it ts necessary to reprocess, ffor economie an

safety reasons. Xt is obvious'Zy a necessixy £ox breedeT reactors

buk, even outside of this indisputabXe case, we do uae £eei nhae it

is xeasonabZe to consider storing wastes fiscom the pl,arte$ uzadier szack

a eornplex Eo rin as are irxadiaeed fueX ekevaexxts.

                          '                  '

We are converting the La Hague pZant, initiaZXy desSgned uto p=ocess

ffueZs fxom graphite--gaz :eactors, £ox the processing ofi water- :eacua

toxt £uels.

'

                                              '
The £irst ru" on IXght wasceev gueM elernexuts begaxx oxx mid-Z976. Zt
       'was noxrrTzally carried outr. Taking into aecount our Zengthy prexrious

experienee in reprocessing ineitallXc fuels, while keeping very caecec-

Etsl during khis first stage, we are confi.clent {e: the ffuturre.

                                                         'The plant capacity wili be ralsed to 800 icoftnesfyear axottnd Z980

and then increased as shown oR fiigure 9. The expeeiredi growth in

capacity rernains higher than national requiremenks, so that the

rnargin allows us to reprocess to ordex fio: foreign clients, among

which Japan would be in a good position.

We have also processed in an experirnental fiorm fast-neutron reactor

fuels irradiated to a level ofi 100,OOO rvfwj!t. The industrial proq-o

eessing instailations are under study.

eoelsee
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 I think I should stress the controversial question of effluents

wastes.

 In fact, effluents are presently quite limited and this is becoraing

 increasingXy recognized even by the opponents to nuciear energy.

 This situation should not be allowed to deteriorate as a result of

 the multiplication of nuclear power planes. EssentiaZZy, what wiXZ

 be invoZved is stopping the ga$eous producscs ofi average XXt'e, which

 aece presentZy discharged without danger te the environmeptt, SoZutions

 are being developped and wili be ready fuUy in time.

 SXrnigarly, £or the storage o£ xadioactive waste, present means are

 satr,isfaceory in ehe shome and medium term axxd may be scaXed up as

        ' requXeeed by xxew need$.

                '    '

 The Zeng k£ved prcdueks st.orage has £or kong yea:s beexx whe sub-

 ject o£ extemsive studies, which take pXaee withZn a very active

 internatiomaX coZZaboration. ActuaZZy we aZready master gowag tegem

 eondktioning techniques whicl] we ehink good, for instance iche vi-

 trigicatioxx process, Xt aX'lows fov the first time to impXexuettt on

 industtriai XeveZ the X A E A reeommandakion VQ soiidify wasees,

           '                                                 '
Wel'th£nk xxeees$a:y to Zet ernerge, during the eothing years, ehe
       ',

 very kong term soZutions wh£ch wilZ meet a generaZ consens:}s.

 The frezzch policy is then, on a genewak gwozand g

                                                   '                       tt                                      ' - to storce with present technique.s bue always itt a reversibZg manee

   nevr so as to be able to reclaifn the products whexx a finaX igech--

   nique is adoptred ;

 -- to pursue, i.n liaison with internationaX organizations, gkoe stublti

   dies £or de£ining these techniques.

,

xv

Al!

to

-swResearehandd i t

    this industrial activity

velopment' po!iey ranging from

            '   the preparatiofi of future

has to be backed by a

 the teehnieal support

evoXutions.

research amd de-b

 of instaXXatioma
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These sxedies are part o£ the mission of the CEA. It carries them

outt with its own means but also, to the extent possible, iza asso--

ciation with industry or with tbreign partners,

                              and ･
Figure ]O reekons the research!deve],opmene activities o£ CEA in

g977 ixx ehefiegds ofi reactors, £uel cycle and safety.

            di --eI shaXX menti,oxx but a £ew o£ these actxvxties.
               '            '
  '

For Xight water reactors, : already indlcatred earZier the £our--

pa:ty agreement we have signed. The studies exe aimed at further

improvkng the reXiabiXi.ty o£ aomponents and, £inaZly, the availa"-b

bS2icy xxndi prcQ£itabkZy o£ imsta'XXatioxxs. They asce caxried out in

the area og stueX pevforrnance, snvesses, vibraxtionse doubXeoppinase

Mquicl £Xow, eXiecking o£ vesseZs and pgeimary circuits, etc..e
                                                    '           '

Fox fast--neuttron meaecors,simiZar studies awe conduceed oza fuelse

matexiaZs and seructures butt akgo oxt tke tvxaXxx ckascactexistics ofi

 trhese reaescors, dioubli:ig tXtno, pZzzecenium cycle, which, ixx kime, wiXX

be decisgve eZernents for erhe inercoductiott o£ this type of nceaetor.

                            '
                                         '                             '
CasmsideraNe attezatioxx Ss givgn ito sa£ety and to environnent studies,

Let rne mention the worl< regative to ehe Xoss ofi cooXa"t aceideute

･im Xight water weactors, and that. on code rnelcing accident Xn bree"in"

ders. A high seandard of safety i.s indispensabZe for the deKreXep-･

                          'rnent of nucXeenec powex. Amey hu"san activity caZZs fior es eeertaixt ZexffeX

of risk and there is no totakKy harmXesg soureue of energy. Bwwt

 preciseZy, the developrnent o£ nucXeaif techniques has been accompa-m

 nied by unprcecedeneed e£foxts in the field of their gafety. k ig

 necessary to eontinue these efforts which are aXready cozateeihwa,ting

 spino£fis in other technical areas.

     tt                                '        '                 '      '         '                        ' As regards tl}e Euture, I should not Zike sto ovexlook the effoxts we

 are making in the £ieZd of controlXed fu$ioza. This is being done

 within the frarnework of Euratom. The Fontenay-tsauxpRoses Ceneexe has

 a Tokemak ofi international elass and France is partieipating im the

 European project JET (Joint European [rorus) which is presenscZ}7 ugedesc

                                            ' discu'ssion. ' ･'
                     t ttt                              '                                   '                                                             '            '         '      , -e     '   '

                        Q･ e
 Based upon a high"bquality technique, which is the outgrowth ofi

 persevering work carried out for 30 years, French policy is thus



,
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aimed at making fuXl use of the exceptional opportunieies offered

by nuclear power, from the energy standpoint as well as the indus-

trial standpoint, by ensuring the developraent o£ this new form of

energy undett the best conditions of safety and e£fieiency.

An objecstive mind cannot help but be astronished by the hars.b,,

critiqism under which this technique with indispUgsable quaZitties

has fallen, precisely at a moment when needs appear that it ig ca-

pabZe of satisfying. Xn fact, an analysis ofi thig opposition,ap-m

pears to show thae it exploits the dif£use eoncern of modern rnan

in nhe face off industria! development tcselfi, which he feeZs cane-

mot bft indeffinitely pur$ued. We shouXd bear this concern stn mind

but wwusec state cXearXy thac the opposition ig con£usXng k℃g target

wheme ie aims ae a technique kaving ome ofi the Xewest detwimentaZ

XexreZg. in £aet, S£ one takes a look aC ehe diffescemce becweezz the

wegulaeeo:y Zimkic$ o£ do$es amd the £irssc meedkcal e£fiects, oec ec the

pxobabSMty o£ accident$ with wespect to eheiue sewiousne$s, xxuzeXeax

enengy is one ox two orders of magnitude safer than most ethew

techxxSqxxes.

On the othex handi, on the worZd XeveX, this deveZopment rai$eg the

probXem o£ nen--pgeoZiferation.

           '                          '

X shouXd sirnpky Zike to point ouix, im this area, the p:inclpXes of

Ferench policy as defined by the High Couzase2 oza Foreigxx NucXear

Policy <ConseiS Supdrieur de PoXieique NucXaaire ExorSrieure).

                                                      '                                     '
S -- For certain countries, nucXear energy repxGsents a competc£tive

･ source of energy necessary for their developtnent. France is

thus ready to countribute to the impZernewatatiolt of its peacefiwaX

applXcations, ･
                   '    '                '
2 -p France intends to retain controX of its nuclear expert peggey,

    in eornplianee wtth its interttational commgtments in thig wespeee,

3 - Fxance wilk mot £avour the prolifexation of nucleax weapome,

    rn its nucleax export policy, it will strengthen the arxange-e

    ment$ and appropriate guarantees with regard to equipment,

                                   '    materialsandtechnologies. . -.
                                         '

4 -- France will ensure the dependability of nuclear fuel suppaie$

                                                      '                              '                         '     tt t                                             . . eeefeoe
        '
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   for power stations it furnishes and wilX comply with the legitimate

   needs £or the acquisition of technology. Zt will also provide the

   fuele-cycle services requested of it. It is ready to examine, with

   interested parties, any bilateral or multiiateral agreements ea-

   pable of guaranteeing these results.

      '5 -The I7rench govertnent costsi.clers it indispensable that all suppliers

   o£ nucXear equipment, materials or technologies should avoid p:o-th

   motgxig tke pxoli£eration o£ nuelear weapons by conmerciaX compe-"

   titioza

6 "･tXt Zs

   weik

   power

 ready to dks¢us$ these

as ,;wath non--supplying

 pmeoggearnmes.

 prob2erns,

      ocovnCxxes

 wieh supplying countries as

engaged in substancSaZ n℃c:easc

t･1
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THE ITA!..IAN ENERGY SITUATION AND THXIfROX.E {iPiF NUCLEAR

 . Giorgio Spert                         v rv'trIN. es6w･-gsa.;AJtyv. L･6)Lpte{,Uxut, eg V'ewSCc.dade..tw ,,

 i. "iE£ie¢twte"Po.N-..uatrGeneratlon n It X,

POXVER

x
k.XJPts!:ftsisust.Exs.fncttd tivdev4suT,suEitmallkgets

     Even though the rate of the eleqtricity deimand growth i,n .Ituiy has--,

.,$iklks:hsks:xxeq a Uttle in the$e past yeax's, the peak powex deinand, that is,

 the ''maximtun load'' has continued to go ,up, a$ can be $een in F:ig. tW"r

 This ,k;.ke.rpm,igl..is vexy Smportant frr>m the standpo*nt o£ planning xxew planrs.

 bgcau$e the power demand determines tha $izit of the generating piant '
               i
 '--axxd of the pt:a..u.spa.tw.$.;.op, transformation anci distribution C.a-s...tt.#.k. s.--

 and thus the gnvestment'required. Howevey, in the very iong tertn, the

                                               ) pa-- mcrea$e in eiectrrclty COnst2Mption WSii tenci to an ,i.n.S..X!I. 1....R!.epmtc., aS it iS

 ksiasge4as.ssS.y...esbo,1, that the g.x..R.g,,.p..e..pti.a...X.. trerwh wit*'i as growth rate of about a

 doasbiing every tezz yeelms wi.iX continue pasXftSin.iket.y.

     Xr} thi$. conne¢tion, a Sopxu'zas.Ml.imn...g.l.l.o,..n shou}d be made arnong the vawious

 couutxies on tke btssis o£ thegPe'xzamcapi'tia, et"es"at'itcity consumptiotwJ, for

rwir"astance,. the consumpt"iesu in gtaiy is Xow a$ ¢ornpared to othex rcuropean

:･X"S,'ia':h,,l(Zi.i.Sl.ISi.ks･,ii),i9,h7"siA'&//fie,/ut-i.ill/i-i:,･'5iiii,･--.R".",¥",,M,P.tg`?g.W."ill･.igl.ge..,P.,.IS./1.tt,

 in rvrance, and only .2...,37.S kWh in Itaiy.kn.ajo,.g.kege.,".d..g.,.y ". as foUows:<3,Og6,･P

                  ttt t in Northe¥n Italy(]lsg$e ･ih Central Italy and<'i,so"･･'in' so"thern xtaXy.

 The diCwwf-¢.-rume..n..c,.e vvoutu be even greater when corapared to countries out-

 side the Eu℃opean Cornraunity.

     From the standpoints of R} edilpt.1rr.tk.g the ele¢tricity requirements and

 of pianning new $tarions, simce ENEL appiie$ the ''axmuaXy sliding p..l.{.-n.''

 Principie, any exce$s in generating ¢apacity w()uid be temporary and irs

 COSt wouid be,Nc..R.Nmlained within reasonahle Urnits, It is rnuch more dir'"-

 ficult to a$ses.$..the eost of an .ln...a..g4.e..g.ua.t.e.,,. supply of eLeet.ricity. .Evr!t).£r-

 more, the power genex-ation development programs foza.-.t,,b...-e...,,90MiP.tL[,.Ye9. t:ir,.

 are based essentkklly on nuciear plaz'xts, and by meet.ing the ciemancl witn

 rlie large$t po$sfoLe .xxe.ptgeQan.x $.it, to nuclear generation it wouid be possible

 tO ts.1.`] .e.,"y.a.ts,y..e.. the batance of Rn..Mxp..e. n. !s, Aiv pres¢nt, the cost per lscWki ot'

lkb c2rtM)ag

d

e
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                        ･ L)
 fuel o" is overc 20 miXl$ (18 lire) y..e..rs..M.,fi 5 miU$ <4.50 iSre) of nuciear t'uei,

 which means that for every 1000-e MXVIkl"unit in the network today the,..dwti.sthb.wae-eac

,rnent of fOretgn cwtt..,rwrrA.R"gx would be redwced by $ome 100 mMion dollars

t(max1.y-80･bM･ie･trklirrd a yeav. Even if the cost of nueiear fuel should in-

crea$e, there Ss gLm.E)ks} ;nargtgi for nu¢lear pQwer to be at an advantage

over therr"rx at po wer.

                                                  '    X $haiX nvw Ulustrate the ..s..o...u,.sg..g.,$. g.,.u.-nv-r...x...e"-x.tt.:..i.M used in Ital,>' ;o za' .power

                                                         '                                                        'generation and the M-e..# Q..ut..t/,d..<gexeas-pect$ of cteveloprnent basecl on the .lars;suza$},..

                      t                                                            'oftkeesepagtyear$(y'ig,i,,2). , ' '
                 meww                                                    ,                                    '
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    'Xahe most abunciant energy $our¢e in Itaiy in the past was the water
                                                  '
gee$ource. Wp to.S.wenty-£i.v.e.yea.:.s .ftgQ.n..QarXy al1 pme country's energy

                                             t"requirem'ent$ were coverect by this source, Today, it haytL.i..v.. meets 30%

of the dernazad, and new sites that are acceptable from the technical,

econemic and environmental $tandpo･ints' are ,,ps:asxesca1:"::yr nn. pa.dnk.ig'.q..e.-ct..l.-e...s,.ge.....

o£ econornic consrderatiQn$, the re$iduat ''natural'' production potent}al

i$ ,o".ghakwwh,ute.mu-stectsginxk..szA 10 bi"ion kWin a yeas'. This is but a $mali perb¢entage

of the enexegy requieement, wlUch reeacined 160 bsuli6su･ kWh in i976, but

it cogere$,.pQ,rx.ct.A to over 2.3 mil,liort tons o£ £uel oil o,p about 200 mMion

U$ dolLars a year at. tb,.e....p.,s.-e..."s.e.-n.di,t...,,,.p.#..i.gee.$. ,, G), and this is ..nwut..,.1....a....1..f..gXig;. ble

                        ,{}s.n..pmo.-g..n..stf"6in'/"thestandpointoftimebaian¢eofpayments. '

v

    The ge±xx.P.i.Mit,i,Q.$. ixx oux couzatry in the ayga e:,£ hycigeo plant construction

are directed rnainiy toward$ pumped-$torage station$. Because of it$ .

sSze and ¢hara¢teristics, this Cype o£ statien ha$ played and wili continue

ta piay an mp¢reasingly tmportant rcie foxe the $o-calied '"modulation

og the load diagvam''.

    ro cover ttrkee peak$ in tkxe wnl.Q.,t.inci....ldL,tla...g,r..,..a,,.m..., recour$e is also had to gas

turbine units, wkxieekg X esbuueas $peak o£ Xater om.

    The.pumpQdise of puraped-$torage $tatiops 'isto tran$£er surplus suppties

e£ th.evmal, and especiaUy nu¢lear, energy<fro.m low-Xoad perknd$.(nights

and hoii,day$> to pea'k･eXoact periQds. Thi$ fun¢tidn i$ cXeariy XLXu$trated

inthetttgrammFfut,whichrelatestothewwte kin1975.
                              '        1t                          '

e

(i) The 1976 cl,.ilmbs..k..""".rcskt.-,.-.umewh.r.;unS..for fuel oSr k16.7 millioxx tons) was on the

           arv   of 1200 milXSon doXiars, .t-"'
order

,
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   It is wLstr,.kb whi.le P,.Q. .i.p.t..i.pg.p. y. t the pi'e･-exninence o£ the ,uttit". is}t,g or

scheduled Italitm purnped-storage statLon$ in the .European Communit.y

anci in ,the werld. Of these, X shaLL n)ention the tttcovalgr ande statxon

with a capa¢ity,of nearly one rniMon kilowatt$ twtutfifa krk), the-Upper Ge$so --

station '(lh-tses) fov w}nch use was n)ade of a kitxLi:ijL3 isxx}k:£iue$innellmg rnachme with a

3-m-dia.cutterasge/ ,andtheWtra$imonestation(ge:girc-Z)invLrYnchuse$/

                 ,Jlso-Mwm.or}ostag.ereVerSinLRUnit,$･'

  ' ･. '' ow Aut,o-tu "90Jn
                                  ,

/･.k ･

i/'''t

i
.if-

2

.il

o
>

eeeb7th

      o' .Afi r '
    Another nu,Uonal source o£pmRvirna:+>' enengy, to which ENrcL ha$

always given speciai attention, is tho geotheyttwwX resource. Our Courmtry

is ixx the va&nguard a$ regords pvospect,Lon and uti.lization o£ l'xot steam

we"･sr x't will su£fice to say that ENEV$ geotlrevmai output, though onXy

2.5%o£the.totai output,isoveromethircio£thewoxid'sgeothex"ptp

ma2 output.

    W'oXiowing t,he cieeveLoprnent of rnore advan¢ed exploration 'techniques,

ENEk exten/<ted.their -mewaxx}.ts to area$ that haci no g..tt..i...tLp.g..tt,,.rsw.[kxxtkfqptSut,pm.r-

and an additional prbducibiiity o£ about 2t･)O maiion kWh a year has been

devetoped, In the Larderello area, thanks to the new explox'atory cam-

Paignss, to the.pa.c...dwr.ep,sed deg>ll)...p£ the dsciliixig (down to 2900 rneters), to

the techno'Zogical irnprovernent and exiLargernemt o£ the stations, it has

been possibie t-o n'}ake up fov the naturai decline in productivity. Eig"s'･8,

f.ErcI-.-,.I9".1shQw the pt-arder(･llo 3 geother'rnaX pptver station.

    Whezz the oi:t crists br.QL<e out a･nd'u.ng'ed $everal countx'ies to updey-

.k).tsLk-geothermal prospections, !taXy was already heavijy eng;.t"ged in t'kns

see'tor, rlrhe research for new resWurces j,s concentratefl in the belt aXqng

the foot of the A.penrune$ t'rotiri 'II"uscany Eo Carnpania, 'Jrhis beLt, where

.i.)refentre'  .nthi'ki"- sites tota11ing about 600i,sq krn hqve been located, include

the TyavaXe-Radiconcioli area in which it is very recent news that q new well

ptt

,. g,

x
t/tf

,
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      1ias been t'ouncl at a de}/)th ot' 950 n). To c)xs,}g,()k,t iti}e flowrate of this

      well, whi¢h is 150 tonS/h, two 15-IVIVV ut}Kes twst}e being x.xxas.nufactured by the

                                     v'      Italian industry anci wUl be ready lxt a reiatSveiy short time. The total

      capacity instaXled. tn this area wiLLtkus rise to 50 tV(NV wixh a yearly output

      of $ome 400 rmUSon kWh.

      . Be¢au$eofENEX"tsexperienceatzaclexp.ergiseintheprho$pectionand
  i･ utilizationofg'eothermaienergy,their$ervi¢e$riavebeen$oiNk{btbyothev
  l
  t,. countries (Iran, Venezuela and Greece) with wborin ENmek nyesx.ci.ers as$istanae

   '1. and¢on$uLtingservices. Acooperationagreementhasalsobeenentered
   't/1

   '/k, into witkk the rcnergy Re$eaych and beve.Loprnent Administration o£the
    '//i'

    "",, unsted State$･

                                          '     tt      tttt      ttt.t.
          No Less chalienging wiil'be the efforts in the future, 'Vhe nature of

                                  e      the geothermaJ $ource, which ox'igi.nates scx'Qpati the heat ernanated by the

      n)agrnat,ic basin$ deep in Phe ea.rth, doe$ not, kowever, aUow x.tE.Uatu.e

,kg g:gd.iee`i,kS,refOZe..M.""e.8.".":';`,kO.¥Sl'gi:."O,:Rlk"Xlkg",:,Cr.gM.l,h,/E,90UrC"'

     i'" ,S$ to the possibility of ext:a.cx.2tx.xg heak 4from dry rocks, experjments

if az'e,uxid.erwablin1,ta,lytofracturerockataciepthofabout3000meter$.

   fThetest$aregoingtobeextenciedto6QOQraetersinthenearfuture. ･
  ( ,,,li'ls,eg".rggo.if.:x,"tt`s.gtfis",,$,gg".s.//.x'",-£g'ge,g.gww.zwaps.¥e.:.s,`aj.`k".z',.

                                    '      the outputr of etectric energy from these sourece$ is practicaily negXagibXe m

   L   -- "                                                   '                     '              ' tt "sl

      '
           'Tide$ are praetically non･-existent in Italy. Theac--

      tivities under way in Itaiy･--paz'ti¢uiarl>r by ENmeL-- a,rre clevoted to the

      more in:eresttng prospect$ offereci by solar energ.y as an alteroate $ource

      tO fos$il £uei. Enei is participating in a European Communiry stuciy £or .

      a 100a--MWe sol.ax" station to be built in Italy, in the area of direct ex.pLoita-

         "
   . tiOn O£ ti>fi,,..iiijUci.tYSLOsr., heaUn,g. Purposes, Xi b .IEI]L is worki,ng on a heating system .

      £Or the dwel.iin$'s;!of tne ENEL .t)ex'$lonneX that work at the Rossano ClaLabro

      Steam powex- Station m 5outhern Ital>r,
                                               ,

                             '                                                                        ,

d･
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been the prevaiUng $ource pf electrlcity inx ttaly since 1963, y'ear in

whSch it overtool< hydroelectnic generat'ion. Therefore,""'"since the si)gties

ENELJ has been devoting its utmost attention to this rype of ener" gy, in aU

it$ aspects related to pLantiing, de$lgti, construction and oper'ation,with

the object of obtaining more econornicaX, mox'e reliable and more efficient

                                                          '
power generatmg statlons,

    One particuXar feature of the Ital.ian $team power generation system

i$ the standardization of the stattons, ln fact, ItrNll;L has pur$ued th£:.,

advantages resuking from the de£inStion o£ standard charactertstics ever

$ince mo$t o£ the generating capability wa$ tal<en over a£ter' nationaiization.

    The $tazaciardization concerns the unit rating, the thex'ma2-ndynamic

                                        ,eharacteristics (steam conditions, regenex,ative cycie, etc.), the generaL

layput of the' plant, the di$tribution of components and systems in the

mai'n buildings, the fiow dingram$, wix'ing di,agxyams, automatXon logic

diagrams, and the component eharacteristi¢s. ･
    The $tandarcdization wa$ ac¢omp.lishect by step$ at three capacity levels;
                                                                      ty
fix'$;t, the 160-MNV unit <steam condiUon$: 1+10 atm gage, 5380C, 5380C);

then the 320-MW unit (stearn conditions: 170 a,tin gage, 5380C, 5380C); ancl

finaliy the 660･ptMW unit (steam conditions; 245 atm gage, 5380C, 538`)C).

Ourpiurenniale:tperiencewiththe Sirst two, ratings has been quite

posttive, and quite satisfactory re$ults have been obtained so far from the

       'third rating as well. ･･ =
    rkese o&'ctep
    )le<)ig>EftN Ngj>NXI>b,N)"l show sorrze of the 1ates" ,iiklt,[il,:suX,.ue,:;:ks2ha :;::kl£::ixO MW therrmal staUo!is･

    ･nvMptpm ･v,w, ::,itl i]i:, .iii,gbie 2 giVeS the totai capa･¢ity ot' ENfi:I"'s fossst-t'ired therrnai stations

'.n operation or planned. As one can see, this t.vpe of plant is bound to cc)n-

tx'Sbute substanrial!y to the coverage oi' the demand stSH t'or several >'eat'$,

but perceritagewise i,ts contributi.on wLll gva{iuaUy decrease as the nucleLk･v

program is impiemented.
                                        '                                                     ,
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          As concerns the fuels ernljio>'ed, it should be' borne in rnind that Ital>'

'f haspracti'cailynoresourcesofthisklnd,except£orasmal,L$upplyoflig-

"-- niteandnatural.gas;thelatter,however,isfartooUttletocoverthe
       '       natic)nal requireinents for domestlc arrd mdu$tvial uses. As a re.suit,

       most ot' the fuel used in the stearn power stations is iniported,

          The stations are designed to £ix'e the wtde$t range of fossil t'uels

       foreseeable for each site, so as to aliow the rnaximurn dift"erentiation of

       the sout℃es of sul,)ply. Ai,i the $tations a℃e eguipped to run on petyoLeum

       products, which are still the rnost abundant pr'imary energy $ource in the

       IVfeditexeranean bksin. Some of the Lates't piants have been clesigned to ruti,

       on crude oil, as well as on･ fuel oil, to achi,eve freeclom £rom the oil refin-
                                    '
       ing cy¢ie. Pvovisions have aiso been madc:it in an the iatest stations for

       the use of naturaJ gas zn order to have a ciig£erent source of suppiy.

           With regard to ¢oai, even in the years pre¢eding the 1973 oU cx'isis,
     x,..
       ENEL had consiclered going to cnal fir'ing at all the stations where there
       were reasonabie pvospects that the necesse}ry infraliY"res to receive thi$

       fuel and transfer it to the station would be buUt. Wherever these infra-pt

       structures wex'e a,Lreaciy avaiiable, the $tatiQn$ were designed to t'ire both
                                                                      ･-zz-
       coal and fueX on.
                                      /
 ' Unfo x"tunately, the scarcity,of adequatwly equipped harbours and the

 ,, irnpra¢ticaiityoftransportingcoalSnland<)wi,mgtotheeharacteristic-q,

       o£ the :taiian railroads made it irnpossible to con$rder coai £iring in more

       than abopt one foux"th of the totai thermal $tation$. Consequentiy, the

       percentage of cbal versus fuel oil bur･nt is sttil small (about 6% Sn calories,

    'x includkig ligni,te), but a vast progxsEnn is undex' way to incr'ease the co'al

     ×       con$umption for power generation in Itaiy,

tw ..,,.In 'teiz s,k'g) rm.gis.yo,, ts &':ge.Io,ffme a,,ge,y .ws,rl.:.2",,,2a,$,g"y,?ggs

       a few particuiar network coiidition$, t'or Lnstance in the islancis, but
                                        di
       tLs$peciaiiy to txde us over the deLayed is$u;a' nce ot' constr'uct,ion pennits

       fOv ttle s,tearr) power stations. '
                   k

                                                                      ,



                                                             1 O.
tfti¥fitilljillfil;llo,gts,)g,;frii,tgrosittsi･iiiil:ii:iiilfliilllkii:iiiiiililliir:liiili}I:i,li',iui'sit,lrik,:ivSi,t,tSflxitgiri.ll/i,"iiit/¥,l:,l}?:tiiltsItsY･g:,n,iig,iij.Iiliige"¥,i･i.aJt)k

:s.gci. LIo.1.eli ej"gke.F"Zl,;, lafee/T i"is jl i･:itzig,i:ell,.¥i8.lti･ gziS ･J.re.ks/1'f, tg#: .` Lgl :II 8.S, Y,i.Xl,be

N

l

be

,

,

'



IL

xi･ ,
 .t t
.･･ . ,s}

c

]ng l,
),Y'ptkT} '

'

  thi' i'l)>i(L C

2. I)¢velgpiltLentus,tNuc!en E]nei Wmtsta.Ly
                  ,
. .,i ti a< gl,6 'n '
                       ' oeptSsi;ak(!ti
    As one can see trom the diagranttnn lege"t nuciear energy made its

t'irst appearance in Italy as a primary $ource t'or power production in

1963-6`l with the stations of L,atirxa (gas-gr'[xphite), aarigliano (boiXing

water) and Trino Vercellese <pressurized water) totalling about 600 MW.

The output of these $tations to date is Qvex' 42 billton kWh,

                                                   ,x    After that, the 850-MW Caorso boilintg water reactor station was
                  emuwu,maeweetsDwwutsc"ww,musneeptswehrere

buiXt, and at tne ttme o£..thist writing the px'e--operationai tests were uncier
way. Figures ,r4 thY'oOuecgdh' to17 show soi"e of the more significant phases

                                                            ,.ny-,)and aspects of this statidn.

    In 1973-74, ovders were placed for £our units xeating about 1000 MW

each(ENEL-V, -Vr, -VIi, and-VIII). Adecisiononthesite £ovtwo

of these m'Uts was finaily vea¢hecl at the end oflast year (Upper X.atium).

A's to the future, we are awaiting our Parliament's deiiberation on the

National Energy Plan which provides £ox, the cornm'issioning of a iairly

lavge nurnber (--ov"iigipaj1>4.thge.iPgpa peLovedgd fosrtwe"ty uhit$;:today, i't

                                                                     e'seems that may be twelve.--).

    Apart frorn the prograrns, it may tpe appropriate to recaLl the major

difficykie$ that have conditioned the growth of nuclear energy in our

country, jtt$t---as--i･mo･thex:--cGunt-vies. They can be summarized as foilQws;

(a) ungx'ounded, and at times exaspex-atex1, concern about the safety of

     '   nucXear $tations･ 3                  '
<b> tLnanciai probierns due to the fact Lhat a nucl.eav station costs about

   twice as much as a conventional thermal statiori, even thdugrh the

   generated eLectricity costs less. In US d,ollars and at the 1976 pri¢es,

   exciudimg interest ciurtng constructton and price escalation, the cost

   ,cfa1000--MWenucleax"station isestimatedtobeontheordev

   of･EY6or"÷550dollars/kW. -

    NVith regard to t.he first point, that is, nucLear plant sai'et.v, our

                                     .exl)()vket)cewlttltile fil"st･-sjL)l)<)rativtisKltions(whScllNver(L)llotol'

ti'x¢ sanie dirgree of perftn.ction as Lhose ot' the curvent genernti()n) has

heen absoLut,.tly po$itive. No injux}:y' h;t$ btL,ttii :sut'thktvu-ci nor an)t' troubik)

wurth speakit'v,g;.))f to thu ens,'Lv(T)ntnt)nt, Nt.,vei-thelesti, rher'cL, is trsotnepp,-
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                                                                      '                      'positioti by a t'ew sectovs ot' t.he popul,ation to the con$tructian of new nuclear

stations wiiich they Mnk with the ato`a bott)b. "l"he interesting thtng to note

in thi$ respect is that no such oppo$ttlon i$ encountered in the ¢ommunes
                        e
 where the nucle')ar stations in operation are iocated.

/ )INIELconciuctedasarnpLelnvestigat,ionarouncitheLatinastatic>ntoassess

 the impact of coastal power stations on the touristic anci recreqtionaX activ･-

 ities･. It appears that it lvas rieither created any negative psy{ho}ogica,1

 effects nor harnpered the development of toums£ic anci recreational faciiities
                                S･tkX,`11 th.ts ,
 in the area. Interview$ wtth 600 patsdvrs""chDsen at rand.orn on the IL.atina

beach, indica'ted that the attitucle ost the .Locai residents was even mor'e
                                   -
 pQ$itive in rre$pect of the nuclear station khan that of the vaeatsioners £roxn

Qther a℃eas. 'rhi$ is qui'te a rneani,ngful vevks,ult, because the opinion of the

""local resident$ Ss certainiy based on agood knowledge o£ the facts of a

nuclear piant.

     Information Centers wexve bornto x:fial<e i>ucl,ear plant$ known

to ･the public wSthout breaking zhe $a£ety rules, arid especial].y to those "who

¢ass ixs any waxy in,fluence the decisj,ou oxx tin,e siting o£ future stations. At

the ENIr.I., stations an apposite two-stc)rey building wM be provided for this
                                                                      w
purpose (LIFii･g℃pm-X･8> and located so a･ts to aXiow a panoramic v£ew o£ the sta-

tion during cori$tru¢tion and operat.ion. Appvopriate audio-･visual ards wasX

                  '
¢ompl,ete the view of the station, '
     Apart frorn the unjustified comcevn, thesce is anotherfaetocr o£ importance

   nuclear pXant acceptan℃e that cannot be ignored, and that is the solution oe

the soc,ial"-ec:onomic probLeins that the coxistruction of a nuclear station

ettttatls. Nuciear stations ax,e generally b'uiXt in ]'u)ral a℃eas whose balance

Cou.Ld be upset by the thousand$ o£ wox,kev$ settling in for' the impLernentatton

Of tLxe project unless proper action･ i$ taken. To contribute towards the expen-

ditures incuryed by the cornmLmes involvgci to upgrade their j.n£rastx'uctux"c$
J

 ･ ･ s,Ii)N:tr,ac.pxteovidesforas"bsj,dyth:Ltisprop･･)v-
tional to Zhe plant r'ating; for instanee-t'or a rmciear station with rwo 1000--MV,'

uni,ts, the subsidy arnounts to about £ive r'miUton US doLkages,

    However', the Location ot sites £orv new stations i$ ,"i pz'obLetn in Ital.y,

 regarc,iXtr$sol'theabove-;nenttoned a'ctivns, [nfact,inviewogtheLa,ad
i

qoxxr'
iguration in our countr:rt, when we klrake out the Aipine anci txpennLnft

                     ,{,
                                                                 t
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aveas, there rei'nains th6 1'o valle f' and a, few coastal areas, but these are

already den$e with inhabited areas, factories, roads, ratlroads, etc. A$

a re$ult,wl'tere the amount o£ vvrater availablLe ts enough for cooling purposes,
                      "
we find that nuciear plant siting ts obstruc'ted by the land ¢onfigurati,on or

by the 2i/asijstkxueil..SkMzation of the 1and, Q£ngr::t.t-.i･g Mu$trates this problem .for one of

the flat stre'tcltses of coast available in ItaXy, namely, the coast of Emiiia-

Romagna,

    A$ a ¢onsequence of the situation, notwithstanding the cornrriitments

takeri with the manufacturers in 1973--74 for four units, ENEL has been

abie to get a site authorization for only Qnq) station (Upper Latiurn) .

                                 -          rn the other Regions, investiga'tions and rneetings with the ioeal

Authorities have been gding on and on, but we have not even been abie to

stax"t writing the preliminary site veport$ yat.

    The other factor that conclitions the imoplementation of nucXear pro-

gran)s is the high inve$trmerit rectui,red tQ buiid those plant$. This in amy･･･

thing but a maatter o£ small eon$eqkAence, e$pecially in vSew of th"･ecw"uxpuxc
                                                               t]crisis in our count;ry today. The solution tQ t:iis probierm is beypnd ENIE X.ts

cie¢isional powers, but the answest here ashcaulcl iie in an j,mpnftved tariff sys-

tenn and an qllocation of funcis. ,,e'
                                                              '
    Ishali nowr revert to other basic probiierns of rr)ajor ivapart, whi¢h,

however, may be overcerne by suitabXe- engtneering efforts.

2..,2･';1ntfilllIJ>-ctraizmb,EilracE!!:SIISI,Elr!21.,,!Sil es.Sll...t ･

    iF'or the ixr)plernentation ot a programo comprising severaX nuclear sta-

tiens it is o£ prirnary importance to cleveXop a reference ge.ldndard ciesign,

Q£ course, the vairdity of such an ef£Qrt is greater as greater is the qurnber

of stations to be built and as shorter is the tirne interval xnJ･which they are

                                    tto be built, Li,ke other utiMties and eng:ineering cornpanies,･.in other coun-

tries, II NI:, Ih. is develol>ing a xve£erer,ce $tandard design for,S:w tru'v"vr,e nu--

clear stations. The standarciization wa$ jnitialiy based on 1000-･MW units, s
bt2tit can be extendecl up to the high"2$t rating,s otfe･red todayL VTiffs.･-L'O-:M

show the g'(piner'al la:v'okit af'ic'l a, rnodel"･df th'e),. I"rNIZ]L $:･andar'd twin'-unit sta-

tiOi').
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      The advantages of a standard desig'n ax'e well known, so I,shall merely

  n'iention the xnain one$: a reduction in plant construction tirr)e$, less en-

  c"mbered procedure £or permit issuance, highe,r plant reXiability, easier

  operation and maintenance, and, last but notlea$t, greater sa£ety.

      An obstacie to--or rather a r'estrictrion on---stan(jardizati'on, at iea$t

  with regard to the ¢ivil works <foundations, intake$ and taiiraces), lies in

  thecieeper}denceofthefinalciesignonthesitecharacteristics,rnainlythe .

               '  avaUability of vvatev for cooling purpose$ and the seisrr2ic characteristics.

                                                   .t
  The sei$rnSc chara¢teri$tics, in particuXar, vvhich vax'y considerabiy frQm

  one area to another, are a special prvblem$ to nuclear plasnt siting in our

  qountry,

      Another restriction on nti clear plant $tandardization arise$ from the

  fact that the reference design rnust allovv fQr incorporation both o£ the ex-

  perience accrued wtth nuciear pXant operation and of the technological ira-

  psrovements achieveci during plant constvuction. It i$ thus ne¢essary to

  plan for development based on the foreseeable evolutiot) of $tanclard$ and Cod(

  "yh.ich, in tur"n, .follQN the broadening of kllovvledge in the var'ious areass,

, blr}dthe resuXt$ o,f the operating experien"e. ,
                                                                      w
      A consicierabXe effort has been .made in the rnatter of edes in couti-･

  tvies where the various reacto"r concept$ yvere developed. Fer instan¢e,

  in the United State$, the guideiines issued for light water reactor are

  cluite broad and cieep in scope, and thu$ represent a useful and precise

  poitit o£ reference also £or other c.ountries. Ih rtaly, several groups o£
  expei･ts of au the organizationsCOii`iZilr,P･-,Ne<9/ (ANcc, cNEN, ENxan, indus-

  tries) have been working on thesi･e Codes and Guides to aclapt them to, or 'to

  c}evelop'speci.fi,c rules £or,theLs>rstems and ¢omponents rnore elosely related

 te ouu parti,cular situation.

  ?optiStSIIII' 6}gl,s/ge.,. (t"ri -, i;)ILEty!rglL cafsu,s UatLon･･"

                          "･- wwpt--m----.-
    Some flexibility should be aliovveci to n)odify the original. design in

order to accomrnodate new inte,rvening requirements, especiall.v when

the new r"ecluiren)ents are a t'urther 1rr)proveinent in safety. (1)ii Xhe orl;er

                                     +
hand, it i$ not alvvays e.as.v zo n)odify or improve a plant, once coesu'uc-

                                                        , 'T'tion is under way. KVithout goinsr jnLto tlie detaUs of our experience ,vVJn :iU'`

Caorso st,atien in tbis regard, X wiii merely n)ention the pr}essure suppreSh

                                                              ,
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$ystem which had to be modified almost at the end of the construction stage,

   The probl,em of design changes has evep been en¢ountered with the stations
                        "
recently ordered by ENEL. The modiflcations to the originaL design$ as

tendered, reque$ted for ENEL -･V, -"VX and ･-VI!I, come roughly under two

cate gorles ;

 (1)n')odificationstofurtherimprovesafety; ,

 (2) ymodifications to incorpgzarpte teehnical cieveloprnents, ,

 2.3,1burMv･IQdificapt.Mt.ions to further in]prove gaLjfLsuxet .,f ･

    One of the first areas in which modifications vvere reque$ted was the

                                                                    'radioactivity reiease to the environxnent. To nninimize this re]ea$e, pro-

vi$ions have been macie foev a secondary containrnent, an inteymediate

c],osed-cycle cooling $ystem for the nueiear-ss<itction components, and $pecial

conditioning and ventiiati.n.g systems in the bu"dings where thex'e is a poten-

tial bazarci of equipment eontarnination. The purpose of these provisions is

to reduce the..ex,ci"sion area arour")d the nuqlear station, as this is of para-

mouptt imaportance in a denseXy pQpulated couritry like Xtaly.'

                                                                     v'
      Another area was the exposure of the $tation personnei to radiatXon .

 To xninimize persoimel exposure, we ¥evisect.the layout of the equipment

 and we segregated atty areas that are contarninated or lil<ely to become so.

 For instance aU the waste treatment $ystem$ <･£i'gt',20)' are in one building

 away frorn the main station buil,ding$, and alLthe power ¢entex's are installed

 in a single building where also the control roorn is lo¢ated. Combined with

.inclependent ventSlation $ystems for each building and the subdiviwion of the

station into areas with different contaminatSon levels,this $hOUka considevabLy

reduce the average ¢ontamination level of the $tatioxx and personneX exposure.
                                                       K :"   Of eourse, tbese crSteria have had a eon$iderabl.e ixnporb"･ 'o' n the general

  v ttlayout and on the volurne o£ the station, For instance, the total voiume of
                                                                  '
each BWR uni.t for the Upper ILJatium station i,ncreased fro!n about 36g8,OOO
                                                             /1-i･
 cubic naeters to about 435,OOO cubi¢ rneters.
                                        '
 2.3.2Modifications-ltR...tslsf2uaEx.sise.tsutme.tsloinoro tet } id 1 mer)ts

 Of the+ main nrtodi£ications oniginated from the standardizati,on process and

fram new techzz,ologicaX ipa. provements X $hu}k recall the control room l,ayout, the

                                                                 ,
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           station electt'ical systlein the $tatlon a¢cesses and route$.

              As to the contrbl room (;Pk'g,i-:.?.L)･); we have tried to standardize, as far
                      bk,,,ab,,,bdipmpaegemaww-sptewmata
           as pos$ible, a control room layout for both the BWR and the IPWR, and we
           have adoptecl $o}id-state' systerns for control and stw'gPllling, just as we do

                                                         ,           at our thermal stations. The use of solid-state controles and an appropriate

                                                        tt           distribution of the instruments between the consoles and panels in the
                                                 tt           control room avoid the situ ation where an operhator would have to supervise

           mor'e thEm four or ftve meters o£ console cluri,ng normal operation,a value

///iCCe

iS"S ",:.1;s.:,e,,kr:･,l16,tslii'ISia...,,,,,,,"),r".i2･:/711'IilX,-S'r,i'i,Rilt'k,k,i'/il'i,¥il¥"/11/IIX,iee,ll,g/s,i,ka:.ilA`;il'lf/S[×)£g[/,ll,'1,,Fi･2:a/if,::･fl"fi

/i'/11.,,,,, ,tm.-ith--M r/l,liiftii'liill.i/ll,lli,l'i/e.r:eif,9e:2igl;tttgr"l/k,'k"lll,lliltiii,,s,/.,"t,.,,ii:ettl,8g"thi･g.ajxelac,?gg?",ets.texe,ora/S･"//,,rpt1pt'/ls//{i{:i

                             't t
           Y21･ :be ktxtigoject ;.rn 1erneruststzon T],rnwwe '

 iRorizatioi2 .,.,i.A.g"fiOt:.th,a.t,h."t.,Syad,ci.e."ie.'pM.i2L"tgpl'Bfgi,l#':n.lr.,Otl,ghg.it).C,iXt$,'1.`,;lnv,?.f,,:".fiXt.e2ir.,,

rne

 tixne. This in¢Xudes the timee$ requirect for site selec'tion,' perrnit iSsuanC'

           ancl construction proper.

       d
               Site sel(?¢tion takes several months to estabXish the actua} character-

           istics of the site and envlronxnent, but even a longer ti,rne is requirecl tO +
                                        -
           obtatn the authorizatior) to use that sire, In Itaiy, a l.g.xw (No, 393) waS

           emanated in 1975 to specif>r the pxNocecture$ to be followeci for piant sitttb4･

-t."

'
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by addinesJ the tiiwes vequirecl for the variou$ procedural steps, it tal<es

twenty-seven months fren) the declsion to build the station and the author"iza-

                        'tion to use the site selected for it,
                                           '                        `    Then, we mu$t bear in mind the ti)ne between the autherization of a

site anci the breaking of the ground. Exprov)riation of an area £Qr publi¢

utilit:y,, ss conternptated in Law 393, meay give rise to local reactions and

further dGla.vs. The preparation of a map of possible pllant sites in Italy

by CNH:N is under Nay, and it should be read>r in 1978. tThis rnmp will

certaialy help contain the length of the initial stage.
                                   ･ dpt!t>O'itAllr
    As to con$truction prope", today it takes s.iocor"'severi years frorn the

pveparation of the constructinn area to the ¢ornnmissioning of a nuclear power

$tatxon.

    When we tsdd an the times ]:r)et'itinned abQve, we seelooking at Fig.23

that it takesSrom the de`cision to bui]d a 'twin-･unit station up to the tirne when

the. fix"st unit can be pZaced on linG,a iong peptod and it stiLL takes alot of

ofefforttorneettwat,$che{:lu]e.' ''' ThS$bringsusbagktothe,
   '
sieed for legislation on piant siting (such as} . the plant site rr;ap), engineer-

                                                                      '
ixig rneans (such as, ' plan't $tandardization), and rneans to £acilitate the w

pubiic's ac¢eptance of nuelear $tatj.pns ($t}ch as the inforrnation center$),

                              '                                                         nti-v-mpig -e                 ptpt geww-----r--.-v.                                       t!
2.5ProlS msassociateciwith heuse.2fec[Eiu¢learet gy

     .-"' Irradi,tedEuelbe¢amUt:;Nfr"oblern

   l .･'/' startecl.encouter,tngditcuitiesforti'ie

        lt,ie.s': The prok.'gti ns studiGci in It l>r"

          J:l / .,.        rsespite, bLuzL(is ti reseeable tha!{ar ind

                                 r. !t'
        will b-･ome cr,xtk)al nd.un'tenabie, ahL
                            t ""
        cons.truction of repLJ/)c)1¢e. $lnkg plants atiy

                             -"-------･li vz ----"t ･
                                -     partt e uspects more cios tsIY linkeed witi.nuelea stRtions prop. ,

                            -"' t / -fore,conciu Y'ng this repoy,t"1/wou cl li.lgeit"6 recail the m st co.m'th!on

                        ,/ / /,              X -r/ ,- / uestions ofthe $e g..g.nticLear" epgpug for the producti£ps)ft'lectricity in

ge eral. I,re£er pa,Xticularl.y Ycrthe bac} end of the ;tteX cycle, waste clisposfI

andn clearpttuion cie o;nrnissioning. /･'
                    t-                    .      '2.5./ r diatedfQ"e'}stofas,re.-nyanclr$.-la...o¢'ess.pmirt/ES)S /"

                /             ,.s..t-l>!
yvben the.,,''idiistrializedcountr'es
      /ttttt-t

 cons'tr'uctio of reprocessing..r £ac'l-
-t'jt'tt

atid,elsewhere N '!l give us son)e

   the midcile eigti ies tt'xe situation

 tt ,yril) not be possi e to detier ttie

 Xo )"ger.

                            t
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    3, CONCI.USIONS .                      . before                                                    ma,kn
       It is to be hoped that / the end of' the seventies the/difficulties men-

    tioned above can be over¢oxtr')e and that the recourse to nucXear energy to

    meet the grovving power recluirenients can be resurned, In this connection,

                                                            it    we should not: overlook the advent of con)xvevcial breeder reactors, antiqpm

    for the eightie$. The$e reactors wiil increase the utilization of the energy

    potential of naturaX uraniurn over fi,fty tiI})e$ ,more than the proveci type reac- ･

    tQr$, The gradual penetra"tion Qf breeder rreactors wUl rendex' the uranium

    resources pyacticaliy inexhaustible and, at the sarne time, they will de¢rease

    the need for ennichrnerit service$. Besicies, it will also be pos$ible to recycle

    the depleted uraniurn di$charged frorn the prgesent reactors in the breeder x'ea'¢-

    to rc $･

       In the field of bx"eeder reactor$, Eurepe holds a first-rank position. Ax'i

    etiterprise has been set up by Fran¢e, Gerrnany and ItaXy for the developxpent

    of these readtors in the very near fu.ture. EN:EL participates by one third,

      ,    and aX$o our manufaeturingindustry is ihcXudedin this $hare. The viabUity

    of this prograrn is ascertainecl by the fact that a fe vv station$ rated up to 250 TVIW

    that are already beyend the experiunentai $tag.e have been in operation £or $orne
                                                                        w',/:'.wn.2i.,B."ines'`;t/7･'X,Sfi,?..:Olf,ge,e tilS/ ,t ti-iEg.."..' ,bor,.diS/S.tl .S,s2･e･W,Y, :I?.e ,,S.P.9"kerss"E,g-i,.g,,haii"buj/"st

1)1>>drdi-tsvoN.z. Irg,"efK.}->')ltv",at xviNk zS"L<)ptJts'･itb ･thffy,r.fk. ,S'j' i-tsk-,ypttyLtZe･e '

  LJI'k'kt.:..r`?k)''"･･X..iif.,y',?:,;sl{vxA,"･ sp.ivt. .A;--'ii/j?ll)lilie,y,1"･L,K;£litlx--'""" r't{L..･i<,}/'k;･kA..e.(,llll"N

                                              '      ttt i
,.･･
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      ttyngLe 'n"`vl,.xAN }1L'N'E".n{(}'y sxf'x-(.JA"ly'ueo,N' AN'" "'xi"x{lgil x･e<xt.xy, oxaR Nw"I..,E,l;As'{, v"w･£#lx'{

                               <11}iors,t(') ti･Sv<'･eck

      li'i,rv.Cl>sscpm{pm･Jtw ief%tw･g;>Xi:mplq..ts et (l;7"ecw"'S"<Ldi.to....,pm.,.

      x･ riS.l,1:t:.;me･S.g:'ior.,gl'lisP9:tme..#..p..,,{..11,s.,zKlsifimattLsl.)ut.!}...it'}wwwa･.Xuat,fa...,linxmp

      k.I,tt.,.gipme-.wws,."g,l.nt･,nv..s..imtL.:,･xjtl/..e.dvg.itx,ird..mek)"{ii"ue{rtetwwi..vva.th.pmciwctwts･.y..sus2.nvvmo,pmxx}sitL!I.}wn.t･ss

                                            '
         Xlt vet'i th{uaE.r,h tke x"th£e of ti'xe eXcb<'.'exieity <2mei'nexnci gy{>wth Sxx Italy i'k;/a.sck"--,

      $lac}<ex'med g,k ktZke i" thes", }>ast yegkxagms, t}ww g)qx･xk E)<>wex' ckoxxtg,utd, tE'wwt i$,
l
. "Si'il"k' the ''xx);:stxiinki:'rm Xokci'' hmuss aogxtxnuecg to sto zap, as$ cthxk bny $eexx ii} pa"･si.gg,.t2, nj'l'NY"itwhcSif1:Ae-"eq

t.. .. ".;-{M .

 I) 'II'kisZxr"as,xicii$veex"yix'xxv"x'tg･ixxxtfxx,>:'x'tztkwnstzax'xcig)oa,wtoi]g>A,axkwaMgxzaews,)Xment,ss,,

x.,.,2/ti･v/･{genyix9utc;:"itl}Les8,ff `3i･ikh }l(,'varmua･CISXI),X]･ii `:i//'k¥,kXec[,Z$.tXh.W,, ww,: 8ik:izaibg,[iij6'(X"?S,Y'ikfljl'itsXse

･･

k･"1as,,yfiE:,ci,kk,6k,i.."g-iir,eliwxciiii･:,li,･･i'sjkiiill'is･i,gi,fiirt.si:v<i･xi･ej･lts,i･iktts'lgeiiiwiiliil{s,i--sngigllls,stw

', doxablLSx'igevegeft{･).vkywax'"$wi,Xl<tok'x'tXnx.iwix')ckc?,£i,xkitc-/,],y,

 .r/btwew xxx thi$. c"xxnectsor'}, th clksti,rietioz) mskokal<a t'ts,h z'zaexdew gMxyioang Xke viix"Xovrs

      coLkntx"kesu c)x'k tkzae injksj.s <>£ tkif s.)"xva-"asprktas eeiectwilcity eec}x"k$axr:::ks)tSozz; S"c>w"

                                                                  '      in$tasxxc{b, 't}'tsew con$usx'tz'kp,tkc}xx i,2k XtasXy iss X(}w mass coxrxN)geemgewark X" as'g}'Aewxe [mezax"itpeeng'k

                                                '      courktx"ig$. Xxk fua<:t, ixx Z9'?ag thre })eege-ctanpi.tem c)qfis;zzruptSorts wk$ aj,5pare N{iW'k'a

      ixx <:Ie.x'rx']g･xxkgy, aj,2Oes l<Nwri ix'} .XIIng'.tagek<il, 3,85wh kW'h k,xk BeXgaxxxxx, 3,111#9 kNV'kk

      trM E;"waxxctr,, axxA c)xt1bl 2Z,3f?5 kWix Xxe Xta.Xy bx"<>kwxk ciowxx utwa fw,kXows: CS,C)fgCS

      in N<:}gef,}xeq"me Zta.L>', ,Xgss'e ixk <X'igxitwaxX Xtmk:yr ewx<i 1,50ge tu SoutYkmexe'k Xtndy.

      Tixee (aiff()geexnc.xte wouica be evex'x {.xxeeastew wkeezz ctoz:x'kgeasx"wcth tc> <.:omentsc'ag$ "zat-

      s1cle tl'ixee Xi:zax'c/>speakn Comsxxurxi'#y,

          k't'"seo]xL thg $warx<lpoSxxt,s of x.')M"eciNeZkx'xg thig twl."c).Xxvaie:i,t;y xtreqt.kXx"exxwwtsxxt.cis' ew><a

      Of s>Xanx"Arig rzarew sts,ixtkor3$, sj.ra<2de X:N'xeX. asppLi<:s tke ''anmer'kugkXy e･i,ISt,Mixrag g,)kexrx''

         "      l)X'XncipXe, aslt:y opxcgsfs isc:L &r'er'iex"suti.xxgl; c:;thF)rwi'ty wQz,ik<a Z)cg terx'xpox"mex'y an,t'k(1 its

      COast woxitl.<;i bff c<>xxkgkimed wit:l:ii,xi x'e2ksc>i"kenbo1.ee }.kx'ni,1$. Xt j,sb' mx.a(::lrixr)()x'q} dit'-･

      fic)Lak to a$sess tl'xe cr,ost ol" an ina(kequate suppXy of ctelectnt<;lt:y. I,"t.rrthgtr-

      i))Otr'<), the i>owthM" h,r,or'iex"tkuon <ileveiol')rxiei'it I)ro".srnnif>' tJo:" thee <';org'itx>,t{ yeakhtrlits

      ER･:'Q b?,"sc}</i gftssE･.:ntiad l.:7' c)n x'Ltic:2.ip. a.):' })}.g{nz.c.s, agk(/i by xx>itilc,)tiir]sl,; t,k'ie cie/?tn}'ind L,v'x1l)

      Z'lX" i.a,x"gt･xc,st (>(>s･ifts'i,k,),i,t,} r-(/)cr.oi,iit"s(,,? t.o ixL.x<:)kecA,x･ g(,anta"'atiorl lt. woLi.L<ii t'>e pots:･s'i,bki"

      tO L'xik,viatftbe tlLf) l.),"'tl,nr'i(/" c,)i' vaytn-'it.cs. ;X.', prest.･nz, tk'i(i c.)ost p{}r' KXVh t>t"
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i'Lsek c)xk lss ov(n" 2>.O miLkfi (18 ].ki."e> veklisLk.ks 3･ xix}],2,,IE"' ({1.`>O S.j,x"e> <,)k] n{it.)ks-tst" S'k.)(.t}.,

a,N'kx<r:l'i mcL'gxns that i"{.)xwo evex"y 2OOO-n ,Pv･TivN'/t,mtt Xn tl'xgE). rtekLwox"k toc:la r, the caLst,)g,i2'"sfiti}. ･･･

![)e:)t o(i t]ox'"(Aigxx <)xsxthxuk/)nc,y x,Ki'okxLci} ti)4ze redk.x<)e.c.i by so]x'x<) l.OO z'itx1Ll1ogx <gol.Ig.i,it'F.s

e<x"¢gxk"Xy-80 bikiiorx"iicrvww") ,"/K bltwaxM. xuvdi-}n tff ti'}e cost of it'stA¢lezar fueL $hovk,cl ixx-e

cx"'ease, thc,x"e i$ Ekrnl')l(} xxihxbgj.n fox' nLx<).k{.ax" pow"x" to be at gxxi Rcgvant.,",ig(,te,,

ov".x' ti'ievrn"/x.L pc>wev.

    X $1'>a,t,1. riow stk.a$tM'`a,te the $oux"eess <:uttx"enzLy xxssesd in Xt,t･xXy Co,c i:)owe).x"

gezievatkoxx gscxxci t.he y"eXated pxhospsect$ Qf cSeveloptx>et'xc lr)assffci oxx the tx'ctn<ass

oSr timq$e pE}(st :ygExx's (,}it"ig. 2).
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    sll"he mosst akbux'x<.lant enexhgpa Eso{ixkce i.gk Xtaly ,i.ti thee pg-su$t w}xs the wat.".gy

resoux℃e. Wp to twerxty-£ive yethxs t,}go rxits.2ix"Xy aki time ¢oLxx'ktcry'$ exxexegy

reqtaix'eifnexits wcp･Me c.ovexzzed by this sou,x"ce, "X'oduay, it k}nxNdXy rneg)tf,g 30(fo

of tine citwxx}and, a.x'}ci rkew s, ites that atre },%cceptxbkee fne'(,)xxx the trectk'xnicranl,

ecoxxoxxza.ic tsmci <e.xxv'j x"onr'nexxtExX $tamctpoiritss are practicmeS,ly xztX. Xi&egarcklek'ts'$

l･lllli11..l?,iil,i,ff]lt.,i.i..g..iil[l,I,.?11(il,:jrl.i,ii.ki;.jki./Leg.,,y,℃,,,11.}..vl]:ik"IIi,1).,il･ii,i,l;.xx"1.l,,¥,.,.iix"iy,ll.?.i,.,;.,",x,xirkofiig

,lt`jgX#,r.g.li,Xs¥,/L'iXX[l,.ll,,,,ll,,t'9Xii"i/l'J/?.?il:.ilXt3'.,//i･/3.･,,,.,11i.tllJ･/i･'o""'}/'ige1ece?il.,l.i,,11,･',9/･/t･;g/1.,,.,,e,,le.,,.,,,.l.,llee･･･g"""YXX,9Y/,.ir,kl,,:.11,'a'l'/,p6,,,e,.,,,l...iit'xil''fl,//li,ii... 11

Uiill,{{ili........`a.i.}KitXi/L.iilliiY･iij.,I,.i..,,.,i/.･il.,,s/5/.i'g?.ei}..Illll,,9.g.,li.r.,,.1?,`.ieeJ.'g･/･iiii//l･/}li.'i,,S,,?,,i,,1･ii.i･l;&?s,./i,,},{.,$,l･,i"xx,1.,,,,zao"ma'hegxxgihke ･",･t/.

    "X-he asctivXtkess Xn ouix" coux}tgegy kk tlxe asgeexx of kk:yctxeo p>Xmexzk ¢wzz$tx"ticrtkt',>x}

ax"e diixeecteci x'xaaixiky tow,"kx"ckss purxkpeci-$eogeaste $taxtiorxss. matwexxasssew of it$ .

$izde am<A chasc"a¢t-x'istkc)ss,, thXss"ys)de (:)f sstatXoma kxta$ K}kasyeci enxici wi:l.X cwxhtixxL2g･.x

to plky axrx in<:gygila$ix')g,ty ii¥}E>c>xttewrmt geeke fox" timg.}. $o-･cakXeci ''mao(attXthtiewx'x

Of the ,koaxd ciiangxeaxx),''.

    :I"o ¢oveex'" t,he pethksu j.x'i tXie koaci ciiagstkm, trec.euge$e S$ mukso kzaaci t() gm$

tux"ioi,x'xop "rkitss, wtrxich Z $knd.t speaxk c>fXutesge on.

    W'h" pLxrposse of pzax'nk>{L}ck-stox'ats,G $tations'k$ to tx"axza$fexe sLix"p},us ffupr>Xic.?･-ec."

Of ther"mal, axza(il e).k'ipecintly rrxvicXwasx', eriex'g:y ffx"wr:n Xow-lomci peegeXocis <xiigbus

anct inoXi,ciays) t<) petkkfiwXoad pGrXods. Tlxrk,s £ux'xctXorx is cXeaxe'Xy ikXus$tkN2kted

-Xxx tine tsutA xezzx:ir} xxi msx 3sc wit'iiclr'x kfteiastress icor tine wi,xxtwax" >eak ix'x X97$,

        1,                        '

  "

tshiptanpmpmfidi-"mlauaza '(1) Ttu:) 1976 difo'butzasctsrxxi rkt fox' fuei <Al ･,16. 7 r'nilkork tons> wEks <')n the

   o£ 1'llOO mSpmLILioi"t ckokl.ax"s.
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   gt is i,vc)rth "kSkts 'sr)ointi.ng c}ut the ptlje-e,rxiMi.x:Ler)¢e c:)ii' thtsy existiriEl{ c/w

$chec,iu1e<G ka1lt,i,n pui:nFi>ft}cl-sto)rage, stati.onEs i.xx tl'ie W:ui"opet･M} C'or'x'ixnum'kSty

                      w
ts"(i igx ,the werld. O.f thesg, I shail n'iexxtiorx thew XR.crncovaLg;vande sc,tatlc>r'i

                                          pt
wthth [k ca,pg.icit.y c>t'  r're'ax'"1y oritb xx>i11.Xon ka,1owatt$ fe(EilEtfi.tti..:･:-msk), tl}tcssUT)pecr" (.,,l{i)<,sso ･

/
)statlor}(es"-'itrS':"/1'$.)fcncwhi<;})utsf)wassx'n?.ick)of[･xwa/jr)neue/].ngtt>,xchi.newktha /

:3asx-xx--cili.a. cxxtter' "{IEt:l}"'E,Xri";-;S:-11, anci t1th)de Bxna$imoriev statior] avglSXIIEi,ge-.::) ,,Kfhti.¢1'x i.ksema ,/

                             wwrmmuut ･･15U-ptiXW rnono.c'st,age x"eevdirsfublkee unit$. ,,･
                                                       'i                            L ' Nx.X.                                                          ,,,tiegg. x{9c.7"f'
                                                      Qv A

       .(irvonepm,1..･"-'.. ")wts,ww.fE..

        Axxotlzex' zaatiokzaa.X soLanc-ce o£ pxeir¥iax">" exxex"gy, to w}'xich X?,NII:L hmes

     always giveza speciaX E-xttention, is thtw geothehrcrk'iai resokxxva¢e. Ouxos Cox,igi't,ry

     is tt) t}'}e v;i]xigLiard axs gec>gax"cSs I)ro$I)ectlork an<S mati.XXza'itA,or} wff kot st{r)thrn

     weellss; it wi.ki szatbth,ce tc} $ay that wwNueL']I,.'su Ei eotli)ex's'x'xa.k out})ue, tk'ic)L}gkk onk,lrs

     2,5%efthe..kotanl output,i$over<netkxix"(Softhewoml,ci'ssgeokimrpv-th

     maLoutpust. '
        X'roXk(:>wing the cievev1c>pittr'}wi'kt oi' xxxoxore me(jt,g.tx}(;w<:} e)cx,>lox'at2oxx tgci'}xk2q}k?･ss,

     MilNifEZ., vaxtce,wwddect tkue,tr' x"(,.sezarch to tsveas thcat hact rio s℃xx"fckce r¥kax)ife$tt"/ktXog)

     and a.xi e.rddi,tior"xai px'o, dLuL'ibi.iity of gkbotit .f>.SO xxiberk.L,Xio, tx }<XS7Vl'x as yeax:" k'mess k}eex)

     deveXos>e<.}. Xxi tlrie L.ax'dex'el.,ko agee,Aas, tl'iank$ tc.) tkev Kienw e,xE/)kox"gxXoyy cgxn)-

     Paigtk$, to tk'xe in¢x'easecX clePth of the clgei.i,l,,i.xxg (dowrx tcJ ?.900 rxtseteres), t]o

     the techxxo'XogX¢a.L ii"pirovexxierit azzd ex}l.asttg'exxxemt oaf the sstaxtioxxsi, it k'xas

'i'.i;"2 beerx s)osssskbl.{}. t'o rna).t-cth xkp £'(}x" the natuir';kk. ca{}c;l.i.xre i.rx gi)x'oclusct;ivi.t.y, lj,i)i.E,lix" 8.

?s' pa.rcS"'9,f,sh<:)wzhttwa...axderel1c> t?ge<i>t}"iex'ri'kallr)owercstmti<;>m.

o
>

        Wheza the o£X cxkisks. inx'okva oLit annd t.ix'ged $evewzath coux'kcxeies to uarxd"x"si-

     tak[? geoti'xexhu}.a1..g.xrc)ff.I?.fl.t.ptiou.;ii.,.. I,t.gpiS..x...,pu,y.a..t,i,.. .a,,l,.x:ge. .esgix,.h,e,.as,}yriJ,;y s,;,ir.}g.c,}e,:e(5 in ,ti}ms .

:1?ili"]'l/lllll,i/l[11,,iiiiithll)i'li･･:gilllll//''i'"If,lk,,ms1///l/kilt:i,i,,,,,{11/////i:{'lls}･i･･/11//'i/i/1'//i/{11,rs･l･lllii//,/11,/ki;,l.Tl'i･iiXE'/11'ii//i'/iii･･ilil;Ci,,,&,･i･/ii'1;}t:,I･}･･/ilg,l,,l,,tili:il,ki,
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     ttt     '1i,i'･'ik:･')Xg///I'"l.i,11.llliY･'i･li.lk,'illliii/l/l.,,.illllli:'i/11'lil･i.i;Yiii's,i.i,l/l'//J']':'gr?"ii'11j.ll,;;;ii'i':':;iii"ll,IE,i'i'i'i'trgfEii,r,/lki)eitkli"'£"E'}`'･･････ ,,

      capamty,.,ytrstal"ed t,.i,xti)xstix'e?.,..t/....l.l.,//,iS}.,},,s r'i.E..g,,..1,g.,5{) MW WXth a 7..9,.,9.,.YXY..9.i.I..//l,Xl,1, .,,.,,///S

      o£soir)e:"OOt'x'tskiLxonkXVh, l, '' '' '''
     cM""-'''' Be'cmls6 6f ISS(i}tT'I..,''$ e,Mpestence auxi expc}rtin'au ki'a t}me pxhospge{')txQn a,sz<x

      uti,ii2;at,i.oxk of g,'tsot}k,)x'mai ffr')e,x'c;'y, tk"mej.x"' ssex'vi<L)e.$ }'ka,vce been s(r>ug,}'it }}:y c>t,lkc.)xva

      countx"iek- (Xx"n,n, 'Sv'er'}E.}ir:uEitlas 2,xnd GxseecG) witk wkx(/)zx'. E-thS,NMkl l. x"igx'xcSc-.)x"$ ,".aE's$k$t,asgk<.h,e

      xxrzci corlssuitirkg Ese3r"vicCes. A cxz}ogeex'astiork ag. x"eexr!kc･}x'kt ixis dvX$o beeg"x) opx}teycL}ci

      into wlttx zhe reEne?x"tiy I℃{i}.ssEk"a,sc"</rh ax)ck xx}eves].opxxiexik A{.Sx'x'xlx'xk$tgevati<>rm <)£ tkee

                                                '      Ut･At,epca :EltatfrtSii,... .. ,,, ･････- ' ' '' '' ''''"' '''''""'""'"1"""
      .,.,v!'"'N6''i'b'l''fii,s}k,x'asiLorigxx;gwi.].x£m'gt'heeffoxTtsmtheH.kfugLax-ff, "xi},f,l,,,sciattrvwt)£ 'll/,/,

      zi'ww gwottr}/ig.xpt/txxalf pt'Lzx'ce, wk'k,tk)k'x orj.gigwwt"s ffx'.ox'xt kS2ekmewi eve...,,gemateci by tkx- ,,//s'i

      xxxaxgrxxg},'gdebasiYxsdeepixktkxeeax"th,doessra<>t,h<>w{mevey.,s,･aXiewx't}kiak)Zev ,e/11'

      prevc],,i{Stior)s t<} k)e rzaade on the" posssrkk)]ee eozztx'ibuatiozzma Srxinoxiri thi$ $Qux"cee,......,･ 11

      eVag'tt'.,.i.A.9.tt..,4..,Il}.....,...,.Y..l2..1/Y,k...,,.F,l,.,,.i,,,.Y,..9....ll,..i,.,...1.,../li･),.i,il,.fi,i,.,,a...g.r....1,,f..l..,.l.e,,,,f?....E.}..{}..,x.r,,,.1.,1.n...p..,4..i,...#･,:.//,M.-g).･ge..",.;f`?,A..tt..l,.s:.g,i.:,,,.,..,,11''''''' '

pa .,.. ,S,nt<,'. //k:,,}"i,;"]"iS,1.,kiYij,Y, i',(,.:i,X,i,I,rYptigi,{g,,ii£,anktl'l,:.),BXh%X7.xLyxl:ffs,e,x,xJ,zkV,y.xk,:r,xyss

      rlthop tww$tEs az"e} gc>ing to be extericleczi te 50()O x'xivatex"ss iy'x tixre ftdvaw ftktux'me,

          Bcpfoxe goXgzag ori tc> ciiss<uss$ foss$ii-fi,xvaec] ,".xxici x'iguckear })ow$x" stx',xti#x'}$,

      I sint't,kl ozz.l,y inrXete,fly rrkc/.xxtiox'i t!'x" ffo--casX1e(S ''new'' er}x},va'?gegy $ouxig<:es;, keeczaxxsop

      Xhcf outpL,at ot' EeLe<':tx'ic (:?nek"gy f}/'ox'xi t;l'ie$e s<>kz2"curw ima prEkctittally z"iegtigiblag

 fr. 4

    "aJ･Y,th<>vec/rxxkoly･b･EevhNvc!Y}rtreret,:-･-4 "

          "I[aXctGss nx･ife px'a¢.t,k).a,IX:>x nom･-exi$t.¥xi}t Zzz 'Xtni:y. fX"hea(:fl･-

         '
      h'vitig}$ taixcaerer" wa,y j,r') ItEiin.iy---r>ax'ticul.enx'X>r k>,y jillNXi:,X.,-･･- ltx"e devote,ts.d tc} tk}g

      rin')ox"e ix)cerit$ting pxAosspectcas (,>.fferecS by $olar emgxnty c"kfin' am aitex"nE,kte /g('.)Lax"c)e,

      to t"o.gssi.1. fu{al. XiLne.k is,; pExx"tkclpas,kt')g in gi. X,]ui/'hopeaxn (:;(:>r'xarntkkriit:y siit.Lkdy £gxe .

      a 1000-lpMXVe $ol,aw s'i.attioxx to k)e kz)uXkt i.n Xtaly. Z,er'ts ti}e aweas off (lix'ect e)xpLc')ixcx--

      tion of tLh(,') .c.".z!"1 ,t'olr' }'1c}ai,xmg I:)uM"i)o:se$, Xi]l>L }i)1., j.s wori<ix1El Orl a, h<,MtLir)k,l f･S,f'sZ{flx'rx

             ifUL,e<3'.AMtgk
      fO,cr' ti'ie cawc,}].hiiM's'ot" t}'}e .fll4:NI,i;i-, pex",s<>nr}e1 thtit, w<>if"k at t,he R"$s;.'mo C(,tl,i'A.}x"(,>

      Sb"tE,.';,lj.I')f) pci)w£)x' E,,i"Lc"rsti.{/,>I:L kn iriSoUt.i'Lc)i/'if'x Ita).,Ly,

                                                 ;



                                                                      z

        Y)1/"'pa¥Slive-,/1/-'",."gl .,,,:tii,tX..tYe,flgte-sri,Zi2. ., /;geg/"

                 e......,t,.. -tt........,,...,....t.           A,>e ,Lihowtk in I･'ig. 1.l, thex"xiicU I.)oxvt-itk.' isenex"a,{tlon fxzaoixi f(.)ssi..L fuels h"k,･;

       k,)ee.n tl')e s/)xhQw;.xij,in&s s, {.x,ix'ce. "f el,qb.<:t,x"k<;kty i.xi, [tfxiy sixxc'e). I963,y",",w iza

       wl-ii.c.h 1t, ovex't.o(,'}k l}>r('.ix"oeLectLrj.c genex'･uNtiot'i. 'I"hek'e{lt)x'"{t/.,-"'sinect･>. thtz) Mi}s tLi.ffEg

       ;Ii:1 IL;:I., kAa$ been (.kevoti.rig its utmost attwx'ition to thls tyx>e ot' e,mex'gy, .tn E,ts.}..1.

       itnd aspe,"t,s x"eLated t.o p.).ant)irlg, c.aes,ie.rn, <:.one,llLrtt<r.ti(.>n a,x.ld ep(,)r}zatiot'x,wit}x

       the t:/ bjcigi;t of obtainlng.g m(n'"e "cwr'}ornic:f/{i, }noif'e sc'eli:xb,l,e uncl mo' re effbic,:j(;tx'xt,

                                                               '
       powex" g'ex'x･.tsx"aUnts, sstaUol'za$.

           <.)x'xe E.)exxeticuLa,r £'env",ax"" of theiIten.Kar'i stetstx} E:,>ci)wc):" ge,yiwx' /gtiozz s.sy$terxk

       i$ ti,x(} s'takzx<ita,xtac."gtkti.oiz ot' the sttktic)z'us. Xn fa"r.t, meNM:Xw. lr'kass l.>ux"ssLxeci tk'xEp

       advExrttasges x"e$uXtSng fx"oixi the (.iefa.nitioyi of ffgasr'ickisc(:i c:imasxwhactecr1sstic$ aglrvg", ge

       $ir?ce nixosstoff the gexx(".urxxti.xig ceq.}nini,XIZy wEks taxkex'k <weexe afteerb 2'xatioxla,,X,iz."kX.itc,>x'k.

           "X"l"xe staxgxdagydize'kti.ox} coxrcerx'xs tkkec L,mxt x"meti,xig, t;he tS'x{,}x"k'M}akl-<iyk}cix'xkic

                                              e       <:kxat"anctegyistS<:$ (fstearn condit.Xotxs, creg"r'K}rtiativE) cytt.te, ete..), ti'ww gcmegegk.k

       Mayout of tkke'p>.lax)t, the dk$tribestioxx c)t" c{>rnl.)oxigrxts Ekgk(i sy$texxxxx i,x'x ti'xff

       rr}asi]'i t,)utldixxgs, tke, f'low <,iitigx"axzass, wi.xiSng diagx"ax'r')s, neutoxxkatiorx lo{.rjc

       <ilk;Lg'xeait':'ww, ax'ict tLh(te {ry>}'n}r}onent <:hetr"a{.),tk.'?x"i.st;.Xer,".

     x.........1? ';nii'1'it'l'' 1"i,/.li'ahh'd'11k' s'l'2'ti'k6i'i' ''W'ikis'h'(''//L'l''l' l'l'lii1';II'}I'6c'i' 5'ly'$£G'b'si''"..s' 'xtrixyeth ''6sipaff,,.i,.,t,y ]eveis"

    /l' ili}11f,,,,:r}il";,ii3.'l'8irvgTbNSV&xi,l],il.･f(tZt,li,irlV?;i":.Eki'1･lli/"/i}:ibeX/i,11ts./lli-li:if･Z･ig"kf?psgl..:,9:i'113:35g?z"g21.Z･]"lg'ii.

    i (,)ux' })XtirtRnykial, e:<p`.fx±e:xce wlththth fkx-$t two ratk'igs }zas beer'} quit,e
    l'･ ,･"'l')ositive., ,tkzacS qu!t.(.s s,"/xtksfgictox"y ,xvae$ults l'xckve beezz obt'akxxEt,c.} so fck,x" fgec):'rx the

     :,- 1 ,..,.t,,.t,......,,,.     "'}<,,.......p,}?Rrf/A...g.r.{..i.i/".,g....i,i,./.g,i...r,Y,.f,.'r.i.l,r,,.･fi''"'""'"i"'"'"'"""""'''"'' ''""''"""'''''

                             '  ･X ptrteLctsajlolN'<Xen
VS',s,;,JLg:wh;tpt.ih ts<l,bu{ll)tsgl,NXS.}Hb,Nl>tsvXksgSsuowsomeofthelateseew/.>OMWtx,t)zrnu1･.tii2onsu.

i.rt5 ISI,`3Ci2,;l) pm,,, watabie 2 givs:).s tl'ie toki,l <:giI)acit, i' of i.trN.EIua,'.c.s £()s$i.lin-flx'ec.i thc,.)x"n}uX $ti:iu,oiu:･g

,. /(L.x)op{i)ri'ati<>r)orpk'{mx:cl.Asor'tecaxx$e(v>.,thist.vpeotlpia,ntltis'bokm<itoccm･-

'i'

l･,gli. ;･'[l$f :,IIi,k);IS,.,i,1),;i,1'I"liii'"i!iiil`Y,il ill'il,1.l?,.,l,,i":,a,ii,i",,fl,kti,,i,?.,S,rliii?,il/!')i"S,,i/;gies,`,'[' ll1,V,"iilc}'i,ei",c]I,):i'

                                    -
       Pk'ol,?,x"arl1 is ix)')pLeH1`:fx1tc-}(.S,
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                                                                 s,

     tAx3:s c{)n(L),ex'nt:s tke t.huel.fti ciirnp2.c},>'<)ca, it $houl<.2 bt' box'v2e. in tte>ind t,hgkt ltE･'il}f'

 has pi:"(ic'ticEa.kl,:y no r"etfsoux℃es of Zhi$ kix)cl,excevt S"{:)2" gx srnislX si.ipt]}Lb/" {:)ti iA.{Ef-

                           ua
 riit.e ,zn<:i r'iaittax'a1. t,gc"'ts; the k.]Ltt(.. x"", hc)vbrevgrx", it:g t]tigsc" t<i)o 1,i.ttL1.<,> t<r) <(/>vex" tt'xe

 nation,"tk x"ecpAix"<.'.n)ents k-or doxxitt)stic arid knciustx"iewX use$. A$ a x"essu.Xt,

 n-i< st ot' tl'k{,i fuel, used is') tk'ie, ateax'v'i E)ower statiot'xs i$ kt'npox"teci.

     X"h" stntiox}s t/xx"e cieslgmed t.o fXrce the wi(lest rkx'){isfe ()f fo$$il fueks

 t'orese.etxt.)Le flt<')st each s･stt,if, F,;o ass to axXt(')w tl'se rn"}xizxva,ux}x (.i,it'sle.it"eg'itlati,on of

 tine $otxx"ce.(:. c>f sul.)pS.y. A.Ll tt'}e szaPi(.m$ Eik"e ecpxil:)ped to :txrx c)p petx'oX(:wtm

 pcrodkic:tw, whiclx a.ft'e $ti.l,i the,.rnos.F....ek"y,.,{.}duint E?.,rr...,imax"y exxg,,meg'y sic)bax"co izz tkff

 Me<iitex",:'ag'zemerix,X>ks"ii'kL.;]ii[ Sdike of tl}e i,ktgts,st"' plgmt$ have beq)rx <i!cesi"Sgrieca ko xftuxx,

             tt/tVi"A'}g "iil ll;?i,,iiS"tl,gca, ,f}tli,,i/,fXlk."gl,:lt･,f:.i//iili il//ll itl,i}c,,," :ts?,, g,,i IY,i.iifi..ei,ix,: i, ii,Xl<,k /"i'l'//li//,3,lli,#, tk9i.,ee,£i" tc'g':,

,,11j/{"ig/['sl[7111il'il/l?111i/111'il£',////i',//IIX,11,I:ltii(ll//llr/it/3ill'l",,11tixit//,;/iikyl/li"11,fllil/ili/11iii/I///il//i//1:////ll/11////il"lk/$/,,11//g'1111x'/ill･11,i.,/i./111･i////:'11i/tl/1,ix,///11///,/i･-lr-t,,

IoX' tke Jta..Liat'i xu},scx"oacS ts ma(:Se xt,'geimg)osv,xbie to.cdwx.ecs<lem" conk £ix'ing x'm gl,k･bxk(.ts. t,

/iiii,a,,jl,,,iS,?,1.,ua%za`gy,l"'ll)l,.Ire(ii.,,,i?S,ss8,rA?it･l,,SY,th,･.li"ec.$`.,fl".･:',,i-,:(i"8tXi･.r,",,,l･il&i,,`,,,,y･i'

                                                  'i' A2'ick.i(]kxig iignxx,te), but a va$t })x'ogxvacxin xs unctex" .w,".y..1}(l} j.rior x'E}.axsw t,lxe <:<):kL .. ,""

                                         f
F. eeorlasuxyxptSoxi £ox' powrexe gerl<) x';)tion in lta,l f,. ,,,

     Xxi tliilEi suvve yr,' it is worczh whlie to spc.tsnca cl £veW woxecis orx g,&,,$ tuwt)xne

 p
 sanits. 'I'he ln$tua,llatLorx of this ty})Ei} of pZaxxt kil ttext>n was iil'istkl'iecl to rnft')t.ts.t

 ma tew },)a,M"tiquXax" netwoi"k (]ondltic)ris.g, k'ok" irttntat'i{:cpu, hn the is}anc.iks, but,

 qSfr:;p)eciaki,y t() tx('1e Lah.s ov{' x" the (ii<i>,la>t'ecl issi.aant:ti t)S er.:(:ntitx'x,ic)tj(.)n i/)ex"n'A:ts

 fW Z'' tkle ti.t eletUtr) i)CI W<)Y k-; T,CltlOR''l kS. '

"



：io馴

　　　　Aゴu：うズ案：乳first　serまe8（）f属ta．竃義（）n8　w狂h　l（ll一、1、v‘：．憂nd　25醐λ．L～V　t．墨族鼠s　（鎗。主：1；．　しh．琴）．．

Caしn紀猷・ata　r．》iC紀．きr．、a　l．）｝ζユr．1t．　with．ピOU！：’黛5・・．1㍉1．～V　Ui．111t＄8h（）Wπ’憲』舷憲　ド蛍9等…一盗・・謬・．｝：・ザ　磯㍉‘鎗　hξ鼠V駐

籍ow越（．）a（｝（し）慶．．｝to　a曳．ユn無rati、rユ9Qゴ90八1、v　with乏：嵐＄t敬鼠．’1d獄r（：ゑiz癖d　d鞭6t麗漁．　ビ．rhξ三｝

　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　礎
　　　　　　　　　　　　　　　　　　　　　　　　　　騨．
fiビ縮t　u実．．｝賦おof　thi霧　工mat鷺．ユ繕ar《垂　まu¢で）r、3tru（二tlon，

　　　　W．魏槍織tぬe転～望・．n（．三rと10n（こy　r．翌、e互慧i（）n¢d　abOv総i＄QvOrρ　tね《｝9庶＄turb烹n｛：，＄．W諏U婿勲

us良きd　lfつ夏．脇Pξ｝a｝くdu覧．y　and三週s　aズ融＄e．rv姶。　T（）亀h蘇う｝．）urP（）縮鱒，　u戚｝＄磁＄t蕪誌i（瀦ボ1灘　藍鳳総v鎗

b騰・u・轍ed撫呂u瓢鱒¢1：：・。iガユt＄ix．m1伶．叢獄io・’漁h飢w・rk・



th

th

Xl.

2),i.)e,N'elo}.)mt.).ntc')f. Ii]TiexwwmaniZ,il.N'

    '.,. '?KE(LE5'n
     pm wh "･}k,F･$i,al<(10
    As one can see fx'o!n the c}iagrcarn in ts:age-pt･th nuc;iea2r enexzagy xx'}ade .i.t$

t'irst ap}')eak'ance irk Itabr as a px"irtr'iary sour¢e fox" power I)croduc"Xon isi

1963--6`1 wkth the stations of Latiria <gas-egraphite), Garigliano (b()iUng

water) and Tsc'ino Vevc",ilese <prtsessuzftized wat.e.r> totaklixxg abotst 600 MKV.

'['heoutputofthesestc".{tSot'istodatei$ovesc"Lk2bii,XionkXVh. '

                          l    Attdexve th£}t, the 850-rVIXV ()aorso bo£Lirxg waxter reactoge sstatkoyi wass

                 asbuijLt, ar'kd at tne txrae. of t,lxi$ wgeitXng thff px"e-opex"extioikmk tests wenczae usxzcXexe
way. y'iguxx"es 1･a thY'orc{>g""ttxcoIF7 $hovv some of tlrme xnox"e $igriifx"axxt E5haxte$

amdia.ce.pect$oftkAsstati"zz. , '"'
    Xxx 1973in-74, ogecieges wer"e placect fc)ge four unit,s geatix)gabont 1000 MW

eea<)h (ENrcL-V. -VI, utthVZX, anci -VXIZ>. A decisioix on the site foxe tw"

of tlr}e$e uzzits wEx$ zaman11y sc"e,"kchect at the errd <flast yevaxve (Wppwwcr xx.aXiur'x)>.

A'm to tke £zzturee, we anxee awasiti}'kg (}ur Pasykfuaxn'ient's ciekibevuatioxx on rkke

Nationad mexxeegegy I:lari which px"ovScaes ilorr the coxx'ixzif}S$$iQnixxg of a fvakevly

iarge numb6,x" (--oop,glpqXi:z2.thgeyPmppa, pYp.vecit( foi.YtwressSy as'nx't$;"teciay, it

      '
$eems themt may be twel.ve ff --> .

    .Apasx't from tlie E)r'ogx"arns, it xx'iasy bre a,pl)ropx"iate to re¢al.X tkme xxkaj(>x"

cii£ficuktSes tl'}at haves (:omcSitic>riecl the gro wth of xxucleax exzercgy ir} ouge

¢Ouzzt,r:y, ju･si･-and-･･in--ork}k?)tr,･-coun･t･vj.･es. flX'kiey can be szammax"Lzecl as foXkwvvs;

(al unggyouzaded, and at tircrie£ exa$pex','".ted, concexeza zzbout tkxe safety o£

     '   nueieanr $tattons'
                 ,                                      '
(b) fXx}ancia,X probXexxx$ due to tkxe £act Lhat a nucXear statioxx co$ts ahooui

   twicff a$ nzatach as a. conventionExi tkevtn.'il statior}, evesn tkrdvts,h tl'}e

   genevateci eielctz'icity costs less. In US ciollars entkd at the 1.97G px-ictess,

           '
   excSt2ding intexrest duriwng ethx'xstruction atid y)rice es¢alatlon, tlr'xe cost

   cfa1000--pt1'vVenuclear$tation isestit'natecieobeometheo:dex"
   ot' ff6da- s50 doLl,ar$/kW.

    X,K,'ith regaLhd to t,he i'ivlrst point, thpl) iEr;, ntactear" piatlt :ts}.U'elL>', vur

k).XP<J)vikei){L)c)i,viUithe t'k'st--,".,,lenL,r'tz{tivn.s!.{.1u{')ntrs<whichxst,(i,)rent')tos`

tlie ksariiE} d(:t,Ik'ee otri p<)x`t""ctiot} Eiks ti)oti,) (>t' thct cux'i'(,nt gen'li)t";ltxos'i) has

1'ie<.)r) at)iso1utt't>' potsiZL1L'<.t. Ni) imjLn'.x,' h,{hs b,,en rst.iE'kAi't,jU nox' ,in,)s tk'otii･)Lt`

i,Vok"Lh t･5pvc'}]'xI;/s.; ot' T.(.) tht.･ enN'niotu}":t1t, X+.sL'kii'th{il,()s.t-i, The,Lht"Q.` LS ,･Sc){u"} (1)!)-
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pc)s1t.a,on by ,"3L 1'c.lrNK,' .`:;t)C;t)Ot'hi; Ot" tl1c il}c)II)l,1L;IltLrkon ar.o t1')e coristx't.i¢tLork c:>t' r"tew nuc.lk).'tx-

s.tatior'kfii whtcl} theyi'ini< with the atotn boi'nb. Il"ke intex'E:istk"igthing' t()'  rx<i}t,fp

in this r"espect iEi thant iio s..uch opposiimon is encour'iteredi irx the cor'nix>unos

where the nLicle,ar stastion$ in opeyatSonavarc lo( ated.
'st'i,11i"ki[il''l･l,lii/ii{ii''"liBiS,11'i//lll;gtaiilll/1/F'lsf,kz･exee;,.g,,.;.,,･･ex:･lll"`[/ff･iili･11..i,/,i･si･･li'itg'i:ili'l,ee3,,,,//1,i･ldi;i'l"/l.ii(/1:':)/l,,il"111i.ii,,,,,i･,/siiYri'sk'i,,,,,,

l,i`
iXll<,S.Ilgg.'i,j,,.Iswa!i`]ISkivw,,,l,,¥･"9"'Q(l･ixecll,,,,,,ii･i'i'i'l!illite`r.'kfg".;.X,trS,SiiX"'lma¥'･l,･..,,,,,S/Zi,XO,:},:)$,,l¥//'i''k,,/<,/f,XKt,tli,,'11/1!

p,gglllk.xg],/1,6,,,,11,i･l-'k/t-'g",",t:.xi,x,,,,i･g･･,gi,ffI'g･1.tari,,,iig･･･i.o£,:k'11ii),;･･･n･x.¢st.xe,z/l.,,,,,,,,,g:is,,//"q･,,i.iixvsl..kxxe,r¥.,,A 111

other aweasts:, ,.., 'Th t.,,,ss Sss quXte" meax}ing'ful tr'ewsuit,' becausE)･the e}>ir}iop,,,o£ tkxev ,l

Xo¢a2.x'esrdentsiscertaiirxlyba$eclonagooci krkowXecigeofthefuectssofax 11/
xxucXeax' p.ILf.,,e..,1.i.. g･u-"-''""""'"" """''"'-･--･---･････--･-･-･･･ ･････-･"･･･････-･ ･･ -･･'･････'-""'""""' ''"''"''""'""'･'"'-･･･-･' '･"･ '-･･-･' -u-･ ,

""""'IfiforiTiatic>ti Centerss weit'e borta to rnake siucXeaxD spaants l<nown

tex ･ehe puX)Xic wSthout bre.x,ik,t'ng the safety x"ules, at>ci ffspeciaxXly to thos- wl'xo

can im any way inflt}ence the deci$ion or) the siting of fxatuxe stations. At

the ueINIi;I. stutions exn apposi.te two-$toree >r bzailcMng wiXX ine pxec)vXdwcit fQw tlziss

'I)uxtpose ('ff'･ci･gr--l g) altd iocateci so as tu aXlow au panogearxxk<) view o£ the stua-

tioxx duxing constructj,on anci os)eratXon, Appgeopriate auciio"mvisuai exrds wiik

¢oxxipletve the view of the station,

 N Apax't fgeoxTn thL-) ur'}jusstifie(i coii(:,ern, khere is axnothex" sta¢toge of Xr"npox"tthx'ic)"

to riucXeanv plant. tkcceptan'ce thax cannot be ignorect, asnct that X$ the $o].utioxx ot'

the soc'iaXp-econorx'iic probleit'ns tk'xat the cozzstrusctioxx of a rzaucleax" stantioxx

entai.ks, Nxx¢tear stations axNe genex}akly buiilt in x'urtaal areas whose bakance

cou.id bG upseC by the thousancts of woxekex'lhs settiing i.iri fox' the irn,pkernentax,ioft

of the pr(>ject unie$s px'og)ev action Ss taken. X"o contx'ibu'te towax'ds the exE)ft:/'"-

ciitug'es inczax'red by the cox'ritmunes involveci to up, gx'ade theixh infx'asitcrt2Gtux"e$
"

                             g, W:N'e k provides fox' a subsidf thas± is proF)･)y

kional to the s)ltrLr'Lt rating; £orc- instance t'oir a rnAclecxr' staLtiori with two IC)OO-:NLtSi'

units, the subs, idy ainounts to tubout fiv[). n) fu.Llton US doLlars.

    EIoxvever', th(e loc,atxonot' sltes for new s,tatioris is a pvobitein x'n .ltaM.y,

t'ep,;ax'd1.c:ss t.')fLh(.} aboi,rw--;"nc>.r')ttor"it>.d a,;･;ti{.)ns. fiHi t'tict, in vj.tlwt (.)t' L1'.t:} LEiwicS

o<,)nAtdux'ation ip {.)ur coutit.i"b･, when we Iitrl'ike c)ut tl'it･ts tXlpine and :XpennLnt's
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ax'ea$, thex'"me x'et'ng･rkii$ t]'ic I"o vExllf.'.iy anci a few coastai ar'ea$, but these a.i'"ti.ts

gxlread:y <aer)$e with ij)habated axeeas, t"a¢tories, x'oacls, x"ailr'wc{ds, etc. As

a xte.cgult,whex'e the :.inK)uiit. of wastei- avuV.abXe is enough fox' cooXing puxeE/)oser)$,

we find that nuciear pLarxt siting is obstructed by the kaxxd corxfSguration ox"

by the ge/LMzation of the land. eslj-g-.s-""--leg illustrat,es this px"obXem for one of

the fla,t s'tretches of coast anvai.Lembie in Ita.ly, nartr'}ely, the coast o£ memi.ka-

Romagr) a,

    A$ a ¢ensequence of the skuati(r}n, notwithstar'zdifig the coxx}xuitmoents

taken with the x'nanufa¢turers in' 19'73thh74 foge fouv ur'iits rcNM:L hass bewe･n                                                '
ashle to gret a site zauthox"ization for oniy onig station (Vppecr ljatimrn>.

          Xn the other IZegiom$, investigationss arrd rmeigtings witlk khe koeaX

,Authox'itieeg haxve been gOing on ancl orx, b"t we higve rwot even bwtem uabXee tas

sstart wgeSting the preXar'x)imax'y sit,e repogets yet. ,,,,

    'IX"he c>thexn inctoxh thwt ¢onciit,ions the i:'xuplemeentmtion of rauaXeesx" prO-

gramas iss the high inve$tmeent x"equireci to bulXci those geXant$. 'X'hi$ Xn asusy-d･

thing but ma xmaanttecr o£ sxx)alX consequence, especialXy izz view of "i'incts･eecvsivmol(:

crcisis in ouge couritry today, The sol.utiorx to ekiss pgyobXewr) is buaygenct mepawwl,,ij'ss

decisional geovvers, but the ansyvex" hegee sshQuXdiie izz asnixupxtf"zav,es' 'd tzzgei£f ssys-

ternancianakXocationo£funci$. ''
    X sshaXX neyv i"evecrt t" other bastc x)x･oboXemess of x)r]ajopt irykpaptt, whicki,

howevex", xx)asy be over¢cme hoy suitabie' emgtneering effort$.

                        '2･.2-::lslul,;rdLr{Elliist/27J Setk11Xlfl,sL/Sny-(..)-..{A:<fl'.Eld:zs.LrM{.±sl-sve.mb.i

    WRor tlzae imoI)Xexnentatioth vf ca gerogx'"axn cornpgeisin.cr sseevtwwul rmuclreaxe sstva-

tiorxs it is of px"imary irml)ortafice to cieveiopa 'a rrefexeffnce ge,xesstdurd ciesuign.

Oi' courge, the validity of su,ch an e£forti$ grewter eess greezztewge ' is then gas,{x'w)beegy

o£ stations to be btiiXt anci axs shorter is tl'ie time intexevaX xn'･whrkch thevy ax'e

                                    eto be bulZt. Like other utiXities anci engineetoirig coxrmgea:iiest"r'} other contn-

tries, }F.NEi.. is deveXoping a referetLce sstat''iclard ciesign foxe,ixww 4,u:""Te r}v-

clear stattons. The $taxndanydizatiom wa$ SmitiaLly base<di on 1000-MW units,

                              tbut it can be extended up ',o ILhe hits,host k'ating$ ot'fe･reci today'. rrisTs..･t30-- L'l

tshovv the genera) latv'out and a rnodel'sof the, I-INY]I, standard twi,ri-"nxt stas-

tion,

b



k :a,

      'l'he advann(,gigcirs of ax stat)dfarci desi",,;'n thi`e Nvei.1 l"iovyn, so Z,shaxil x'tr>ez"agl;v'

  cr)riention the r'nair? oneff: es r'e<luction ln r)].ant constM'uctic)n ti:nes, less en-

  cux)'')bex'ed pr"ocecjure for-perxnit i.g,;$uancff, highex" plment x'eliability, eme$Seex"

  operat.ion and ztriE,iintenamc)e, arici, last but notleasst, greater :･ia£ety,

      An obstaele to--or rather a resstrlctrion or}--ystasndar"dization antkeeas't
                                                            '
  'svith regN,x"d to t,be civil work$ <founclations, intal<es ariel taiXrasces), ISes Xxx

  theciGpenclenceoftk'}efina'kde$igrxontheske()haracterisstics,x"x)aisxXytliee .

  avallability og vvatev £or cooling purposes asnci the selsrnic chthwacterissti<r$.

  The seismic ehanrascteristkcs, in partScukar, yvt'xich vvayy c:onsicie?.rthbXy stwcxu

  asne axlaffa to axnotheer, asx-e ax spe"ial E)x-oblexr}$ to nucXeax" pXasnt siting iri o"x"

                1,  country.
                       '      .Amothdege revstrictioxx on nza edeage y)Xant stanctarciizvatioxx zariffe$ froma the

                '
  fact that the xtoe£ex'encre ciesign xx)ust zallvvv forth incox"p<)x'ation bQth wf thre enx-

  perience gccr'ued with nuclearr pkennt operatiori mem<k of the techno2ogicthX ime-

  pgeovernents a¢hi.eveci ciur'ing pignt constru¢tion. It i$ thus neeressfiury to

  pkemn £oge cieveXopxuent based on the foreseezabie eevoXutX"n of $tandthxNds an:kci e<>ci

  which, in tzArn, f(SIXovv the bx"oaciening o£ 1<giovvlecigre in the varciotms anrema$,

fi"'"""'i/"'11(,,1;1,ijl･X/iii/lg.i"l"Iilll,{isl/iii//f""/reeill,g.li,,l,ft,,,.,ii,l･/17"lk"ii.'klllii/illi,i,,/f:,,/I･,s.lof///1',gxtma･>,.,.:/,･f･/iix?ssift'g¥/evi //t':"

/i･fy･･""

¥iii'l,i'lii:/,,i.il;･l･it･･/i";lli"gi/)///i'$lfi,i,,,//li;,lii･･,i/i･:'ge11,1,',/2S,,lj,/ll･,/1"i･11illiii'ill'111･//?"i･iYljc:.:./,,,i,,･iS,e',iileiik'illgl'G･i:i',i,/i////sxi･tgl)･£<-.1,11'ii"'/3s,

i.".,/L,th,..;.../l.l,,-8../).,llllllll,e･l,,.i..,,il/l..･,1..i,..,.g..11(..Ii,fi,.,;,:r,.y,,.x,li.4/,;,g,..i,,,I..l.ye,,, ･-･" ･S"11 fi･..feiR. .f,i, ,,,ar,te.., f,i, g'i,i..pff srg"t.s fiE.it. ?kif,･-･'Ltt"1' fi,i..f,iw,. r..y.}...trf.tfr/,li}'..

  2L"Apmt31LS2ttnd¢-"Bgefl.gw..g･}trg;LEirgfl.:lterklpaS/k,{i,!geft ,ct2ig,.!fi

      $ome fXexibAity shoulci be allovveci to rnoci.ify the ox'igi,naX cie$i,..,'n in

  orciex' to ac¢ornmodate new inter'veningg reqLiix'exx)ent,s, especi,"xli>r whge..A

  the new :･ec;ulrexnent.s are a further ir,npr()vexxr)ent in satiet.v, (.)si tinpa.. o:1'.Etr

  hand, it i.s not aXvva,ys eg!sy to xhaodlry or izinprovcft a piant, once <';otisxpt,ic-

  tion is undev wa.y, XVithoLit ,t.goin";' iz'ito tli,e detames oi' our ex,pnt･iterLce ivtr.h 'iig'

  <.;:xot't.so $t,Ekt,ten in ti'iis ,regE er'ci, X wili. x:nerel>r x'nerktioxx thme pressure susr/>px'esss



                                                                        '; t')v

    sysstexn wl}ich }iExcl to b(5 r'x'iodifieci aln')ost at the encl of tl'}e cori$tm"uction st;agy;G.

       ':"he pxioblein (r)f cles,r,igr'i ()l3,eJ)Lng,ges l'ia$; even been encount,erecl xvith th<i) stzcrtrk<>Ass

    recentl.y ordered by }li':NmeLJ. "IE'he modSficutions to the original, desthgzzs anss

    tendered, x"eque$ted for Zl';XSTM':'k -V, -VX anct -VIIX, cexx)e rough],>r uriclex' two

    categox"le.s :

    (1)xx;odificutipnstofuythewimapxeovesa£ety; ,
        "    (:k)) xk)()dificratic)n$ to 1i'3<i)(:).t'por"ate techni(anl cleN･"elopnnet"its.

    2. 3. Z pmIXi-io cSSfieatio t'i $wht･(i) fLi.X.."...tLll}S,k![D {r;pm:l.IllLi.P.wwX 91IXSel.ew.S..-.a S.SL)ma,,･･

                                              ,
       (I)ne of the first xx,xreas in which xusodifi¢axt.ic)ns wexaag x'eque$ted was thag

    rasdioactivity releaffe t- the etkvSmeonxywwnt. To xy}inSxx)izee thi$ weleasg, gewo-he

                                                          '    v2$iens have been ximede fo-" a seccmdar･y cewr}tatmmoent, thnimtermaediaxte

   clo$ed-thcycle ¢ooling sy$texr) for the nuciGax' e-$e¢tion cc)xx)ponex'its, ar)cS $r>ectaX

    cosuciitioning and ventiizzting systex:ns Xn the buiXciSngs wheex"e there is as poten-

    tSal bazasrci of dequiprT)ent eontaxni,nmtion. rhe geurpose Q£thw$e gegeovSsinnss i$

also to xheciuce the thxelxx$ior) ar"ea asrouthd ti'}e nucXear stantiexts, zas this is of gemaxea･-

    xmount ixnportRx}ce in a ciense]y geopt}Xated ¢otv}fry Xike Ita}y.'

         Another a.xeea was the exposure of the sstation pex'$onsuei to rtsaci.iation .

    fX"o xixinix' iize pex'sonxxeZ exposasme'e, we cr'evi$decS the layout of thue equipx'x}exxt

    a.nd we segregatect ax'xy a,xbea$ that axee ¢omatarriix"kaieci ox' likely te koe¢ome sso.

    II;'or irxstar'i¢e ali the wmste ti"eatment $:ysterns CfXgr,,20) are in one buildi,ng

    away frorTx the xriaixx stati.<)x't bzaild,irxgs, anltd all the powege <)Gr}tex"s ax"e j.n$t,"-xiXed

    ith ew $Sngi.e buiXcxxng wkere nd.sc> 'the contwoX rot.)xxi i$ Xocxxteci. <:oxxibXnecl wk}'i

    ir>depencient vexkt.i!ation systexxi$ foor' each buiZcilng and the subcax'vision of the

    station into acr'emus with difl'erent ¢oritamSnation levGls,ti'}is shQUId con$i(iexuabky

    xbedlice the average coritamjnation level of the stati,on anci pege$onnel exposumae.

                                                           r, ･t ./,..
       Of cour$e, these critex"ia have had a considevab].e axx}pox'b'o,n the gerieral
     "
    la. yout and on the voiurrme of the station. I[;'or rknstatice, the tota,1 vokx.xxxww of

    each l13WI'{ un,it f()r the Wpper Latiuni statiorx 2n¢:eased £ror'n about 3. 68,OOO

    cubic xnete.t's to about 435,OOO cubic meters.

                                                 '
    2.3.2 A-ff. oww,tt,£/{LcLslJtLint)r.de,i") to xm'nvriEl'1:(:tlx REorgz{te techn.ww..itmta1 cieve1onnwn,..epmwtntsiz..

    O£ the･ rrka,iza rnodifi( ,r,itions ox･iginated froxxx tlie sta.nciardization r>x"oee$s aizci

    erorn new technologicai ixthprovexxients X shx.zXl recall. the ¢ont,r'oi r'ooxza l.xxyout, the





/
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                  ,k"S  by adctints, the ti,rries k'"equired t]or ti'ie ie'EtrS(>us px'ocecius'ma1, stgp$, itL taskw$

  twent.ynythseven ir)onths froxtr) tl)e clecks'ion to bliilci the stvation anci the actitl'xQx.'lti"xxde -th

                         th  tion to use the $ite, "s,eX.eQt･e･<j foif,･ ･i:t-. -.,f,,,,., .,.

---･･--･･--

is･ii-iiii,llij'ill)1'.'Silii;.i.･}illi･11iii'i'ill'iii'11･i'ittsI'iii"'k,liilliilli'iii''liiiiiixli･ii(;/g･11!'i,11'iil,111'3"L/S'i''"li'11111ill,1''i'i'li,illillg"i'ell/i""'lili''11'''E'i.l.111,.l,ki.ll,IifN'if?"'Ellillii'i'li,)i,,,.

  gt}'""[lk";,,.dxl,/).l,.-tl,,,･･･lei･･･i{g,'J['l'Iiiill"./li,),.･･:･･i,"'l･a,tili.i].,R,,.ts･････i'//tiitll･,,･"g,11,,,,.,l,,I,/1･,i,･･9････li'･)11'ges,･･.esi.},r.tms-i･-/S-i･･//･x'x･.ikl.,i.i,,,e.l,Y,/i,,,,

  station,

      When we inctci wii thff trkmess rner}tiane(2 above, wG seelookar'kg rat xekg,23

 thut it takes,,fxeerxx the de'¢ision to builct a twim-unit station up to the tirne whdewa

 the. first unit cgxzz be pXatc.ecl on line, a Zong per'Xod asnd it stikl ta!<ess a Xot wf

 ofefforttomeett,l'xescheatuie. ''" Thigbringsusbaektvthe
                 m  neeeifoxXegissXmation"nx/)kthrlt$iti;lg(ssuehasssl thepXamt$itexxiltp),re"gigltweest'

  ing rnean$ (such as, ･ ptant stuzadanxciization>, and means to £mecia,imatee tlrxtw

  ptsblic'$ acceptarice of liuc)ear" statior}s <$uah as the irxfoxtsmastiori ctenter$).

        Mmuptnvpt:7di(r'ot ''."wwptmu'' nv`Wpmwwnepmww""wtmbdvwtpttwpm'wwwhwwww'mo'                                       whpmptwwpm--ptww                                     N/
     ,"." ., :ww,S :' :v;'thZtS,gtw`Xli.iVde.1t2x.k}lllrli{J,S'l'?,:£,-,kM.I2"i:Z#idi¥ l(lge gc:`L-ea

                            ty                           -                           y.            1 /-' fox'e,cor}ciu,'}g; this ,geepogrt'X wou 'a li}ge/to gyecesl]. ･tl:e

              x ,J,s ,/ tiessti"nss cofthe $e of.;'lti'qXear' eme.xrEsr': f()nc" thff psx'ochActioxx s}e

ge erad. x.xee£er pa"tl'
huiax'iy yevt'6e bac enci osthepeLutafE

             .x' .i             - t--axxd n clear "trLation de oxrxttnssxonxmg.

       t               tt     x･    /' t'
,,,,.gcireXxol;e:sc"iillli,ll)?ftme,li･liii[i¥ii,2iii,lltei::'xs:;bXr"jl)i{y,X'g;,:ig,gtg,?,,re.}s"strci"xxzeci

  fr- /. ...r"espite,
.?by/2ff"3s i' x'se$eezzttl..g.tha't exrc M'rd the xnxdcale

tArj,li ptoxme c)r."ificc"･il cnsl..u2ntenat/Jle, anL i,t Nvill not be

                   i¢oxitt::.t,r'uc;t.ton ot' reyJj/IJ";g>'<:e.sing p),annr$ a{1,sL, 1.o }er',
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    I3. (.10NCI,U:SIO.NS, ･      lp'"w""'-'an"'pm"mh"'pm''-"w , !z)e£o,re l'IltllXXI
        It is to be hor)ed tbat / the end ot' the sevwiities the/cai£ficulties x2')en-h

                                       '
    tioned n,bove can be overc(z>ut)G anci that tfte reeourse t,o x'iLi¢ieaer" erMox"gy tw

    rx)eet the gx'owint'.f powcix' re(}tiirerx)ents can be resuir]eci. Xn this connect,Sc)xi,

    we sl'iot.Ud not ovei,'.1,ool< the advent of coxnry)er'cia1 bxveeecSer' :'ea<}toi'$, EkntXcr).Sx)sstopc/A

    foxe the eightae.fi,s'. Thei-ts'e r'eactor'ss wilk in¢rease tl")e Lzatiliznvtaon of the e.newrgy

    Tx>tentiai of naturaX ur"anSur:r) ovege fifty tixx)es xnore than the r>rove(j type rff3kac････ ･

    tors. The gradugkl, penetratiot'x of bsc"ededer reactox"$ wiXl rendene the zaxiknfuiArxi

    cre$ources pruqtScakXy inexhaustithle at']d, utt the $esx"irwe ti:rrwa, they wikk ckagcxtdememeav

    the need fox. enx",ichment services. BesScies, it w,iXl valsso be geo$$SbXe tas ge&oryelee

    thtw cttwpketect uraniuxx) ciis¢hargecl frocrxi the gerce$efxt x"eactorss gxe tk'ke kox"waecidvx" weetwec--

                          '    tors.

        Iyx the fielci of breeclexe x"igactors, zaE]urc>y}e hQicis a fierst-rar}k geo$ition, Ag'}

    erkterprise ha$ been set u'ps･ byFx"ance, (-x'ex"xxtrany agici ItaXy £ox'- the deveXoge¥'ng>,sit

    of these reex¢terzas in trre vex'y neaw £utwr". Ib:NIii;X. psax"'ticipatess by orie thixd,
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”ENERGY　．QUESTIONS AND　ATO凹IC　ENERGY　DEVELOP卜1ENT　IN　THE　UNITED．STATES　－

　FRO凹　INDUSTRY’S　POINT　OF　VIE：W”

　　　　　　　RE凹ARKS　OF　HOWARI〕　J，　LARSON

＞IC旺一PRESIDENT／　ATO凹IC　INDUSTRIAL　FORU卜1

　　　　　　　　　　　　　　BEFORE　T日E

　　　　　　TENTH　ANNUAL　CON．FERENCE　OF　THE

　　　　　　JAPAN　ATO凹正C　INDUSTRIAL　FORU凹

　　　　　　　　　　　　　凹ARCH　9／　1977

　　　　　　　　　　　　　TOKYOワ　JAPAN



    The United States has jusi; weathered t.he most severe winter

in xecent history, at a time when domestic energy resources were

insuffi.ciente A new cry has gone up-p-"What'$ the real. story on

natural gas and why weren''t we told before?"...a simi].ar cry

to those heard during the long gas lines of a few years ago.

Even coal, our one plenti.ful dornestic yesourcer was suffering--

mines were frozen, transportation routes were urice.rtainr and

there were instances when the 'trai.n coalL-hopper cars were frozen

and could not be unloaded. At. one 'time, at least. two mi].l,ri.on

additionaZ people were out of work, states of eraergency were

deciared thn rnany ax'eas--･for a week or more-sahools were closed,

                                           --and heat was turned off in non-essential busmesses using gas as

                                                      '

     Had the approximately 20 million ki.1.owatt-hours of eleetricity

esiciuaated to have been produced by nuclear power plants in January

not been availabler nhese consequences would have resu].tLed:

     rk More than 257,OOO jobs lost j.n this month.

     sk Neariy $230 niil.lion lost in monthly wages.

     rk A reduction of sorne $3.8 biMlion in the nionth

        for various goodsr produc'ts, and services that

        make up the gross national product.

     de Addfi.tionaUy, the ].O inillion homes,･1 rnill.ion

        stores, office building and schoolsF and

        60rOOO fac'tori.esr industries and manufacturi.ng,

        pl,ants that could have been served by this

        nuclear generation would have needed thedsc

        energy requirements raet by other means.



    rk Fil].ing these demands .fior el'ectnicity by other

       souucces would have vequtred:

       ij---32 million barrels of oU, nearly 13 per

          cent ofi current nionthly domesti,c production, or

       -----.I82 bilXion cu･bic feet of natural gas, rnore

          than IO per cent of current monthly production, or

       --9.6 ruillion lrons of coal, about l7 per cent of

          current monnhiy pttoduction. '

    Much is heard in the Un.ited States today about t.he need £or

an energy policy. Howeverr and with bowed head, X must admit that

indeed we do have an energy policy that is just as real as one in

wribi.ng. We have a "de facto" policy ofi non-poli.cy, whi.ch shapes

our 'think,ing and actions with as much j.mpacic. The need to planr

raicher than exist in a st.accato fasZaion, i.s unquestioned...but

undone.

    However, in our society both public understand.ing and

confidence in iche uceal gravity of the situation is a necessity--

and that we do not have. Although polj.ticians have mouthed the

words now and aga.in, it was w,ith mixed pleasure to hear iche woxds

loud and clearc ffyorn Pnces,ident Carter, at his firstL fireside chat

last month, that there is p-opt shwutrwwt- -rwwal}gs- -solBtiop- to the energy

Crisis. As a nationi to make things ri-ght, we always have sough't

either a panacea or else fuith i.n Divine Providence. 1[ believe

the eonstant ncerninders 'that the untced S'tates wilZ. unddrgo over

the next severa1 yeancs wU]. bring home to all but the most

Skeptical, the reality of ousc nation's energy distress. Xt has

                  i



bteen estimated that the energy needs of the United States in

the next l.5 years wj.ll requlre 450,OOO new oil and gas wells,

31 new refineriesr 200 large coal mines, 2,700 unS-t trains,

30 uraniurn mind.ng and milling complexes and l7 syntheti,c

fuel plants. The capital requirernents for these new faciiities

aloneg even wj-thout allowing for inflation, may amoun't to

xoughly $30 biUion a year over the next IO years--more than

doubl.e the eneygy Sndustry's annual investment rate of the past

10 years.

  '
         ,Conservation:

     The first panacea we grasp fonc S.s coxxservation. At this

juncture in our societye it is accepted 'that we have been waste-
                  '                                                  'fui ofi our ,resources. ･

     We recognize we rnust trim our rate of energy growthr but

we must al.so be mindful oE the great disparities tha't exi.sti

among existing households fo:r we have our ene.rgy rich and our

enerrgy poor. Those who advocate zero growth and spartanization

of ousc energy economy--so, 'to speak a return to Wal.den Pond--should be

required to take a hard look at the econom.ic consequences of

such a proposaX.

     There are 70 miUion households today･and up to 30 rn,iUion

new househoids wili be forrned be]Eonce t;he year 2000. A zeiro

growth poXicy will deny exj.sting households energy fior.satisfy-

ing their basic ncequixements of many energy poor rnillions of

People. The advoca'tes of zero gncowth must ponder where our house-

hoXds in forrnati,on will get their enencgy.



    We cannot ratchet backward in time to the days of Walden

pond. Perhaps we shoul.d recall Thoreau's advSce: "Xt i.s a

characteristic of wisdom not to do desperate things."

    We do expect, however, that efforts to eonserve energy

will prove beneficial over the next 25 years, with the possibUity

of a 25rg savings. tt is not generally understood by the

American publi.cr howeverr that e.nergy requirements wiU demand

increased generation capacity regardless of the effectiveness

of our conservation prog.rarn. It is expected that much greater
  '
ernphasis will be placed on conservat±on as a national poMcy.'

Legisia'tion with special tax incentives has been proposed both

nationaUy and in several of the states.

Nucleax Power Plant Status:

     Of course, X came heure t.o talk about a recently rnuch mal±gned

program---nuclear. As an introduction, it might be worth noting

the status of the United States nucll.ear program as of January l,

l977:

                               l976 1975 1974

OperatingLicensesXssued 6 3 9
ConstucuctionPerrnitsXssued 9 9 l4

Defiencral.s 7
CanceXlations 2                        '
Reac'tors Operating 64
ReactorsUndeMConstxuction 90

Reactors Commj.ted 228
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    It should be point.ed out that the 90 units under construction

repscesent a backlog of over $60 biXlion and that the 228 nucleanc

units thus far cominited have a capacity about 'three times that

of the country's entire electric powesc grid 25 years agor when

rnan tiMst produced electnicity fxom nuclear energy. By 1980,

it is quite likely that nuclear power wUl dispiace petroleum and

will be second only to coai as a source of electr.ic power.

    Ten of our 50 states get more than a qua.rte.r of the eiectricity

frgm nuclear power. Connect.icut draws 50g off its el.ectricity

frorn the atom, followed by Nebraskat 47X; Verrnontr 44%;r Mainer

40g7 South Caroli.na, 36Z; Minnesota, 3Xg; Mllinoiss 30g; North

CaroXinar 302; Wisconsinv 29ge and Arkansas, 25%. Duri.ng the

recenti cold wave, Chicago denived 48g of its power from 6 of its

7 nuclear plants and the New England area as a wholer over 30g.

As a recent psess reXease notedr "with only slight exaggerationr

nucleax power bailed the country out o£ an einergency on the morn･-

img of January l7e"

NucXear Performance:

     Thence has been a lively discussion in the United States re-

garding the performa.nce of nucieair versus fossU. I belt.ieve it

is generally accepted tha't there is l,itttle difference between tihe

'two. A recent xeport no'tes that a coinpanison o£ the cumu.].ative

unit availabiiity for all fossil fi.red pl.ants of 390 Mw or more

With comparable units fired only with coal and with pressuri.zed

Wateac reactors gives values of 77.92, 75.8eg, and 74.72. An
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objective o£ 80% availability for mature nuclear power plants

is sornetimes used in the .Lndustry, particularly as .re].ated to

regulatory activity. Our nuclear opponents frequently use ithis

figure to claim that nuclear power is not 1±ving up to its

pscomise. Howeverr a study by one major United States nucZear

steam system supplierr utUi.zj.ng a base of l8 unitsr showed an

ave℃age unlt availabi.lity im l975 of 78.6g-･--and the highest rated

unit stood at 93.9%.

                                                         '
     With performanee reeords at this level,, nuclear unirs are

on ftheir way toward exceeding the availability of conventional

fossil-fired units.

     It mSght do weU to cornpare the avaiXability factors for

one of our nation's largest utiiities, Cornmonwealth EdjHson, £or

large nuclear and coaX-fired units for l972, 1973r l.974s and

1975:

                    AVAXLABXMTY FACTOR

                        l972 l973 1974 l975

NucXeauc 72 82 68 64                                                '

Coal--fired 71L 69 73･68
     There is also a belief that the o±der tteactors get, the

more unreltable tihey become. There is 1.lt'tl.e data on "oXd"

reactors $ince nucXear power is stili i.n .its ado].escence.

     1.'he numk?er o£ shutdowns for the "ol.d" nuclear power plant,

Connecti.cutt Yankee, is perhaps a good index of the re].iabi]-ity

Of the plant.
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                      PLANT SIIUIiDOWNS

year Planned Automatic Manual TotalX --p---. -.-m-- ..-. -

     [rhe data would indj-cate that perhaps plant performance im-

pxoves with age.

Nuclear Generation Cos't$:

 '
     Nuclear power plantc costs have also been the subject of much

study and dj-seussion duning the past year.

     From an anaiysis of the various data avaiiable, it is eviden't

that tihe diffexence in capital costs for nuciear power and coal
                                       '
piants wieh stack-gas scucubbers wUl narrow considerably in tihe

mid-l980's, rnaking eXectnicity generated by nucXear far cheaper

because off lower fuel costs.

     One project.ion indicates that a l200-megawatt nuclear plant

buiid in the nonctheast United States to operaee in l985-i98"7 will

cost $l300 per kilowatt, assuming 72 inflation.

     The capital costc of a coaX-fired plant of equj.valent capacity

Will be nearly $l200 per kilowatt, if scrubbencs are req'uired.

                              '
     Another study gave s±mj-lar results--conventional nuclear

Plantr $975/Kw. (This is in .1985 dollars and includes interest

during constructione)

t
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    For an 850 Mw coal plant wj.thout scrubbersr using western

coal, and l.ocated in the northeast, capital costs of $765/Kw

are estimated. (If cooling towers are Mequired, add $85/Kw to

nuclear capital cost and $55/Kw tio the coal--fired plan'ts' capital

costs.) The nuc].ear plant has a total energy cost, including

capiical, fuelr and operation and maintenance, of 3.85 cents/Kwh

(l985 dollars)r the coa]. plant without scrubbers, 5.24 cents;

the coal plant with scrubbers, 5.93 cents. These numbers are

based on a 66X capacity faetor fonc the nuclear plant, 70ag ffor

the coal piant without scrubbers, and 67? for the other coal

plant.

    The assumptions used: long term inflation rater 7g to 1981,

5Z thereafter; nuclear fuel costr., 60 cents/rnUlion Btu (l985 cost)r

easitern high sulfur coalr 240 cents, western low sulfur coal, 300

cents; uraniume $34/pound# enrichrnent, $IOO/Swu; fuel fabri.cation,

$i20 per Kg; !repttocessing and waste disposal, $200,OOO/tonne; and

pXuton±um credit, $Z4 gram.
        '
     To provide the ei.ectrie generating needs of the nationr the

investox-owned utilities expec't to spend about $l22 bj-11i.on on

COnstruction over the next S years, of which 60% of the total wiU

be ouitside financing. Xn 1976, utilitthes spenic $l7 bi].lion on

new electric plants and equipment. About $l3 billio,n j-s expected

tO be ncaised in l977 fior new electntc generatiing capaeity. These

are Xarge nurnbers artd w",1 strain utj.,lity finances. OpGrating

reVenues in l976 were up 13g, indicative of the nation's recovescy

frOm the ncecent rcecession----and electrical useage contjHnues to



clirab--up to about 6.32 growth rate for the year just ended.

p.redictions for l977 show a sirnU.a,r growth rate. Zero growth

advocates, who felt the l974-75 pe.riod was indicative of a

change in the pubtic's penception of the need for conservation,

have had to ncecant their predictions.

The Nuclear Debate:

    lrn a sensefi the nuclear debate d.s a ciass,ic example in

which much of the public has perceptions not based on real

Eacts. Ye't those perceptions are leading to behav,io.r which the

energy industry has to dea,1 with--c±tizen act.ion to $low down

nuclear power.

    Let`s look more closely at the dynarRics in thi.s nuclear

debate.

     The current state of publfi.c attitudes in 'the area of energy

and nuciear power can be outMned as foll,ows:

     1. T"here is still 1tt'tle pubiic awareness of Arnerica's
         real energy problems and the reaZity of energy
         shortages. The publ.ic continues to believe that
         the "cris±s" fi.s essentially caused by the oil
         i-ndustry, with it.s a]-lies the utilitd.es, in their
        rautual quest for higheir profi.ts.

     2. The rrel.ationship between plentiful energy in
        Amer,ica and the overaM- health of the economy
         is also not clear to t.he publj-c. Wh.ile the
         people want increased empioyment opportunita.es
         and a rising standard of lj-ving in the years
         ahead, they sense littMe urgency £'or inaking
         decisions now on basic energy supply questi.onsr
         like nuclear power or expanded coal deveXop-
         ment. (Whe recent gas shortage, has however
         hi't homer but therce is stiXl a question as 'to
         whetheif it is contnived or not.)
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wi.thth5.sj.sabeliefthatnuclEYalr 'is
ex ensi.ve foncm of energy.

Wiich regard to greatenc reliance on coal as a source
of energy for electrie utilj.ti,es, the public opposes
relaxjHng aiM poUution standards so that more coal
can be burned. And it supports greater limitations
      --onstrip-miningrparticularlyi.ntheWest. '
                      '
1"here is a strong beUef ainong the public 'that new
energy sources, parbicularly solar, are aurrent]Hy
avail.ab].e, or soon wi,11 be. Thj-s belief in otheuc
alternatives again al.Xows the publi.c to avoj+d makj.ng
the hancdr "reai" choices abou't developj;ng nuc,lear
energy apd coal. as the ,realistic ways of sa'tisfying
Ameulca's energy needs for the nex't 25 years.

This cornbination o£ d.isbeliei,r in the basic energy
problem and no               clear sense ofi the energy/economy
linkage alZows the pubiic tlie opportunlt;y of look-
lng very f4vgrably on those who say "Why rush
mto a decisxon on nuclear?"t "I,et's be extra
careful", "We should stop strip-mining of coal",
"I]et's not al]-ow the utUities to raise the.ir
rates some more." '
                         ttWhile no one a.rgues that development of new energy
sources, be they nuclear, coa]., synthet.ic gas,
shaler off-shore drilling, shouid proceed without.
all prudent attention to issues off safety and
envj-ronmental concern, the attitudinal cl,irnate
in 'the country today is one which allows the public
to weigh these decisi.ons without properly cronsider-
ing the trade-offs involved, i.e.r decreased
economic grow'th, lower job oppor'tunitiesr higher
energy costs.

The oU and electrie u'tilit±es industries are seen
to be ma]<ing excessive profits today. Fu].Iy 7B
of the Ameri.can publd.e be.1.ieve the eiectric
u'tilities have a profit marg.in slgnificantly "too

 ,Wxth regard to nuclear power, the public has serious
doubirs about the safety of the technology. They
label. nuc.lear power the "most dangerous" energy
source, and a. maioril{zl beZieve a nuclear power lgLldltL't
can actuallL!2snlode like an atom.ic bomb, Coupled
                                   power themos't

    Once

to see why

one understands these public

 advocates of expanded coal

 attitudesr it is

usage and

easy

n-ulg,ILeaxL-E9EMS}Lr



p{ySL2tll9SII}nvEllLE!t nCreasii]sJLI,x on the defensthve.

    The £act to rememberr howevert j.s that the American peopXe

are as yet undecided on the future role various energy sou.'"ces,

including nuclearr shouid play. The biggest problem h±ndening

a sophisticated judgment on this question is basic Xack of know-

ledge and £acts. Within thi.s curMent attitudina). milieu, scare'

storiest confusion and irral;i'onality oEten triurnph. Only

through care£ul education ofi imcts and knowledge can the people

know what the xeal choices are and can thereafter make the

decisions wisely.

Nuclear Xnitialives:
                                                       '
    Xn spite of what X have just said abover genexa･llyr in

the Vnited Stattes, the E}l?LgLMating record of the nuclear---generati.ng

stabi.ons is accepted by the general public as evidenced by the

resuXts off last yea]res moratorium votes. Wtu'thout belaboring

you with the results, which you are undoubtedly fuXly aware ofr'

leti me reiterate the percen'tages.

     SWATE Y'OR/AGAXNSrr PERCENTAGE

   Arizona 30/70   Colorado 29/7,1                     '   Montana 42/58   Oregon 42/58
   Washing'ton B3/67
                             '
     Counting the June 8, 2976 California vote, some l2 mi,l].ion

Aniericans, repncesenting seven states containing about; 2'Og of the

total Uni.ted States populabi.on, have had the opportunity to cast

their vote on nucleaM power. To put this in perspectives the

Xeeent Caxter/Ford presidential margin was 51/48, so the signj.-

fiicance of these £igures is very ohvious.
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   Further confirmation oE thi.s public attitude was

indicated in a Roper Report relea$ed in mid-October. Seventy

                                                       'per cent fiavor continued advances in nuclear energy, l3rg

believe we have gone as ffar as we should, 8% said we have

gone too far nowr and 9% did not answer or know.

    Xn l977-･78, there is a possibilj.ty of two further votes--

Maine ±n l.977 and rvlichigan in l978. Signature ga'thering is

in progress now in these states. }Iowevers we beMeve tchis

smalZ number off new ,ini.ti.atj-ves is indicative that the

referendum/initiative process t;o challenge nuclear expansion

has probably run its course.

Nuclear Fuel Cycle:

    Nowv however, fi.t is probab].y time to turn to the most

emotional part off the industry--the nuclear fuei cycle.

    The problems associated with the front end o.f the fuel

cycle arce coruparative].y easi.].y unders'tood and the solutions

obvious.

    Xn the Sront end, uran±um suppXy and enrichment are the

two current problem areas. :nsofar as the former, an increased

uranium exploration pirog.ram is underway, with its objective
                                                   '
being the better definition andi resoluti.on of known and proven

reserves. Z[t is generally accepted that there are enough

reserves to fuel all plants in operation, undex const,truction

                                  'or cornmited at this time and even beyond for 'their full li'ffe-

time.
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   Tihe table below shows that ERDA's enrichment capacity

   j.n 1986, nine years hence, even assuming complet.ion

   of a 9 raillion swu add-on at Portsmoutht will not

   be adequate to meet antici.pated demand. Demand in-

   cludes enrichment services fior ]4]-]89 Gwe o£ domes'tic

   nuclear power plant capacity (96g of which is al.ready

   under contract) and l.08 Gwe of .foreign nuclear power

   plant capacity (IOOg of whi.ch is already under

   contract). The 'tabie is base(il on O.2g U-235 taU-s,

   the most econorni(:ally favorabl.e assay with U30s at

    $52/lb. and enriclnment charge at $HO/swu. The tabj.e

   also assumes no reprocessing ofi spenic fuel.

                         [I]able 'I
                 ERDA SWU Demand/Supply

                                                  ERDA Supply'k*
           ' Gwu lYorecast for l986 w/E)ortsmouth
                                     SWU Demand* / Add-On
              U.Snv. !ILorei,gwwn ILg-ta1 .(millio-nwulmsm.L (m-iL-l].ions-")-

LowFoncecas't l4th I08 249 39.3 36.7
Md.dForecast l67 Z08 275 40.5 36.7
HighForecastl89 I08 297 43.2 36.'7

 rk

* rk

Mnc lt udes

     ,Capacll.'ty

and with

L6
with
the

mm swu's for mi],.itary Llse.
 CIP and CUP coinplete wi.1]. be 27.7 mra swu'
Por'tsmouth add-on wiM toial 36.7 mm swu's

s

e
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Some observations:

    * The Port$mouth add--on is a necessity and must.

       be given pr±ority to meet its scheduied completj.on

       daice for fulX operation in 1986. The supply/

       demand crossover occurs in l982/l983. The

       Portsmoueh add-on is the best assurance of

       obtaining the next increment of supply.

    sk Construction lead times of 8--10 years necessitates

       a decision in l977 to increase enrichment capacity

       beyond the Ponctsmouth add--on. Even with the

                  '       addttion of another 9 million swu's the supply/

       demand crossove.r occurs j.n l989.

    * ERDA should maintain "transaction" tails at

       O.2g U-235 and seek to set "operating" tails at

       O.2g U-235 a't 'the earliest possible time.

                                    /
    There are inany problems that need to be resolved associa'ted

witch 'the end ofi the fueZ cycle. r will not elaborate upon

                                                           'them other than to note that they relate to regulatory indeci-

siveness. And, s.ince thGse problems are wel]. known, Z shali

)usic touch upon a few.

    1.. GIL'STvlO -- This docurnent spans the scope o'E end-of-cycle

actcivities. 1ts fiinal detettmj.nation wUl impact upon des,ignt

Construction, operation and economic vi.abiMty of most nuclear

 faciiities. Whether Pu x"ecycle is all.owed or not, however U

 recycle should be permitted and iche spent fuel storage probleM

 must be addressed.



    (Xt would seern like the best national pottcy interests

could be served by the separatj.on of usable products and

wastesr and the resultantc sj.gnificant reduction, volurne-

wise, in the generabi.on of both high-1.evel and transuranic i

wastesr the ones that generate the most emotional reactions.)

    2.' RegulaLwUncert.ainLSI -- Some of the facilities are

licensed under Part 70, some under Part 50r IO CFR. There

are no real desj-gn criteri.a, Standard Review Plans, or any

other guides to an applicant. Thereforer in a way, there is
 '
no such thing as the "ratcheting" that occurs w,i'th nuc].ear

powenc plan'ts because that 'terrn j.rnplies an understood acceptable

starting point. There are basic ]-icensi.ng issues/decisions

which NRC rnust face, but due to lack of applications, and the

GESMOhearings,littlerifany,effortisaddressedtoxe- '

soXving these areas o£ contention. NRC itself possesses

only a sma,U cadre of knowledgeable people and the effort in

some tGchnjncal ayeas is diffuse. By that; j-t j.s meant that

in sorne areas the Ofrtce ofi Nuclear Reactox Regu].ation pnco-

vides the technicaZ support - and one cannot use 'the rnethods

for a high pxessure high energy system (reactor) and apply

thern wtthout judgement to a low prcessure (much in vacuum)r

low energy system such as a separations ffacility.

    3･ ForLfti}E!sme-nPllgtELtslxl Considera9Lions-Without£urtheirex-

Planation, suf£ice to say that this whole area fi.s comptetely

inhermeshed with the State Department and Congress exercismg
                                'an extremely heavy hand.

1
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    4･ EILadioactive Wastes - 1ihis subject;, which has been

debated nationaliyr requiMes )-itrle arnplification. At this

tirner thexe is no technolo,gj.cal reason why wastes cannot be

solidified into a proper fomn. The problem IS.es with the

lack of criteria as to waste classtficati.on, the acceptable

                               '                         .form for disposition of each classiticat±on, and the establish-

ment of the ultimate repository. Even low-ievel wastes,

which used to be easily disposed o,ff at burial sitesr are the

subject ofi much concern - the eurrent sites are fi).ling up,

some have been ciosed, and new applications are being held

up. A seerni,ngly minor problem, but one with signa.Eieant

cost implications, is the eventuai disposit.j-on of transuranic

conicami.nated wastes (tihe definition is lacking)e reactor

claddi.ng hulls and other haydware. Because of the major

unce::tainties in this whol.e area (inciuding possible safe-

guascds requirements)r this part of a reprocessing facUity

could equal or exceed the costs of the separations facUity.

    The costs for d.isposa]- at the eventua]. government owned

and opexated sceposi'tory are still unknown. Industry should

participate in the estiablishrnent of the bases for these costs.

    Opponents of nucleacr power have exagge,ra'ted the problems

involved in pemmanent waste dlsposal by confusing tihe issue

With hand･ling of liquid wastes from the mil±tary reactor

Program, by hyperbolizing pl,ut;onium risks and by i,mp].Ying that

hugh quantities of wastes wiU be invo].ved. Their charge
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that there is no solution to the waste disposai i.ssue

nissta'tes the issue; a numbey of feasib]-e options exist

and an orderly choice can be made if the public policy

process is not excruci,ated. '

    One should also recognj.ze that liquld and gaseous wastes

also pose a signiticant tmcericainty. Off-gas recovery Eor

kxypton and iodinesr particularly, can result not only in

as yet-to-be determined cos'ts, but the lack of commerciaUy

demonstrated operating systems could impact on plant operat,ion.

    5. Plutonj-um - This is inextricably ti.ed into GESMO and

unbil the basj-c Pu recycle decision is made, it will be unl.ikely

that eriteyia for solid fiorrn and acceptable packaging wiXI be

made. A smaU thing like packaging (design of container, its

accident conditions, the nurnberr that can be shipped on any one

vehic.ler etc.) will require a late tlurry of desSgn anct con-

stxuction activity for the special vehScle. <This same
                                       'prohlem, ofi course, applies to the waste carryi.ng vehicler

for whichr at this tj-mefi the desi.gnated contafi.ner has not been

speeified to a sufficient degree to permit design to commence.>

Where is also a potenbi.al that Pu rnay not be separated out at

this ti.me, but no decision has yet been made. That indecisti.ve-

ness requires, thent that the separations facili'ty have

another degree off fl.exibili.ty, not on].y in the original. separa-

tions p.rocessr but throughout 'the remaj"nder of the faeility

as neutron fluxes and cribi.cality considerations could in-

fluence piptng design and layout.
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    As an asider one must always remember that a xeactor is

designed for optimum criticality, a reprocessimg plant to

prevent it--and the latter has a multipliodty of streams

and :nixtures of varying enrichment and rnaterials.

    There is stili some work that need to be done to impxove

the soXubUity (and thereby the separation efficiency) of

mixed oxi.de fuels. Currentlyi they do not dissolve easily.

This can rnean either a slower process or the addition of equip-

mgntg which in either case costs money.

      '                               '
     6e iS!!eelggff uards Uncenc-.taintiGs - GESMO and the o'ther

activities underway in thj.s area pose signiticant desi.gn and

costi consideration. Xn addition, a reprocessing plant has

anotcher xeiated analytical problem---that of materiais account-

ability. While in a reactor, SNM a¢countability is a simple
                   '
mattey, the question of accuracy o£ rneasurementr of which streams,

and firequency of coinpiete invGntory, can impact upon faciiity

operationr layout andr in some cases, the Xack of precS.se

measuring equi.pment is stiXl a significant 'technica]. probiern.

     Because many ofi these problents will be discussed in great

detaii by the speakers .in following $essi.ons, I wj.XZ not elaborate

further at this 'tiine other than to note thati these probiems have

Or ean be solved. As noted, many of these pyoblems resul,t from

the Eailure of government Xeadership to make decisi.ons. Due

tO this apparent policy of oniy making decisions at the latest

(and in some cases, too late) hour, industry finds itself in

a posit.ion that does not perm,it it to ma]<e the necessary in-

Vestment due t,o an uncerkain eapital return. This unce,rtainty

t
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is hydra-headed in that the tirning oE the decision, the natuye

of the proposed action or whether a moratorium or prohj-bibi.on

will result, are all possibilities. Prudent businessmen,

                                     'without some forrn of government guaranty, cannot commit their
     '
organization's funds in what rnust be construed as an extremely

risky investment. Insofar as just the reprocesstng segment

of the end of the fuel cycXe is concerned, hundreds of millions

of dollars of private funds have been expended butr as you

are awarer not one commerc±al plant Ss ,in operation at thj.s

time in the United States.

National Environmental Polj.cx{A}szsmot and the PLJ,Lblic Xnterest -

    Not mentioned in the above ].isting, buic o.f equal i.mportancer

is the leniency exercised by the vanious appeal boards and

courts tco peopl.e with obvious bias, marginai interests and pa].try

argurnents. The saddest eXement of this situation ts that even

these judicial (or guasj.--judicial) tribunals Eully recognize

that their "widest iatitude in the public i.nterest" admissibilj.,ty

criteria is pexhapss not in the public interest. Soe the charade

goes on, wi.'th many dollars and hours spent answering sem.i-

facetious questions four many groups whose oniy real interest

,

is sthmple---cause deiay which causes S.ncreased costsr which can

eventualiy cause investors to lose interest in 'the nuclear

option.

     Wo be surer there are genuineXy concerned citizenS and

groups that fully deserve to be heard and answe.red as coinpletelY

aS possible. The age of the consumer voice is here and a
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failunce to recognize it wi.ll. only result in the £ailure of a

democratic society to functj.on properly for its citizens.

                                                    'Genuine public concern is everyonees concern, but phony

litigation should be recognized for what it is and the

agencies that are to deaZ with it shou,ld deal sharply and

merod.fully with it.

          '                                '    The Seabrook case in New Hampshire is an example of an

agency bending over backwards to air an arguraent that resuited

in an investrnent. oE over $300 million so £ar being stopped.

And even if the decision is reversed, an increased costc to

the consumer for his electricity wUZ. result--for which he

will pay. The magnitude of tche arguinent boils down to this:

the pXank'ton damage caused by the imcuceased temperature equal.s

that consumed by four healthy blue wha.les everyday. Somehow

            tlwe must regam our perspective. ',

     The purpose of our National Environmental Policy Act of

l969 was tp pacotect man---sornetimes this seems to be fforgotten

in the process. Andr X seriousiy doubt whether the whale

population of the world, given t,hey had a voicer would obje¢t

to th,is incursion into their dominion. The rhetoMicr howeverf

has pacogressed almostc to nhe point where the uceal "guts" of

the issue wiXl be difficult to surface. 'rhe arguments have

Many times devolved into a, crusade for pri,ncipl.G without a

aceasoned recognition of the needs of rnan.
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    One wonders not whether man ¢an live in peace with

naturet but whether he can li.ve in harmony with his own narrow

belieEs ofi nature. The apparent mantyncdom of the pseudo-

environmentalists is admisced by many citizens. What they

fail 'to recognize is that in the end it is they themselves,

the citizens, who have been crucified by those they admired.

    The plutonium spectre has been raised and dragged

across the pages of the press as if i't were something thait

had been seccreted from the pubMc. Y'ive years ago I went to

the CouncM- of Envinconmental Qualj.ty and explained to them

whatc reprocessj-ng was all about and ℃hey cornplimented us on

doing just what this nation needed--reducing wastesr more

effieiently using resources through recycling, and ut.ilizj.ng

the selfi-geneMated plutonitim. A few years later, that same

faciXit.yr with impttoved waste recovery systems, was labeled

an extremely dangerous facility that rnust be stopped unti.l

detailed scrutiny could be applied to it. The prior plaudits

had evaporated.

     No'th±ng, however, had changed except a response to politi-

Caily active "environmen'talists." The t.echnical argurnents ofi

the company had actual.].y impx'oved, but the societal-politicaX

arguments, which had iargely been ignored due iro their inma

Caleuiable nature, carne to the top. This is an area where
'

Xndustry has not been sufficiently alert.

t



IS!l9EKELY Polx-'ptcy -.

    The potiential :Eor a meaning£ul so].ution to many of these
            '
problems rests with the developmen't and resolution of a nat±onal.

energy policy that recognizes the proper contribution that fossil.,

nuclear, consescvation and advanced energy systems can make and

in what time frame.

     The development of that policy wiU require a concerted

efEort betiween the Zegislative and executive branches of our

                                  '                                                       'ggvernment. Xn Januaryr Congress reorganized its commi'ttee
                         '
operations and essentially dissolved the prr.incipal nuclear

focal point--the Joint Coinrnittee on Atomic Energy. This wlll

make the development of a program more difficult as the new

Congress attempts to evolve a policy. In addition, new faces

in ieadership roles must get up t.o speed. So, we are faced

with p new administra'tionr a Congxess wdi.nh a diffused coinrnittee

$tructure, ied by new faces with an as-yet, undetermined positi.on

in rnany vitai areas.

     One exarnple area of con.fusSon is the future fate of the

breeder. Pubttc uticerances by the new administration have not

been reassurj.ng. Industry itself is nolr. certain of 'the direction

                                                             'that it desires the progncam to take--the development ofi the

next geneirat:ion of commerrcj.,al breede)rs is inos't confusj.ng. How

it will occux, how manye whati the mechanism wUl be for its

development (government/industry partj.cipation), and t' he time

frame will be subject$ that need to be resoMved.



                                '
     Industry experience in the efforts for deve].opment of

the CXinch River Breeder Reactor have not been as anticipated.

Future similanc arrangements will be entered into probably

only with different terms and ,condi.tions. I't is also difficult

to imagine rnuch in the way of industry comrnitment without a

closing of the LWR fuel cycle and reasonable assurance that

the breeder cycle will also be closed. The ubi.iity industry

needs the reassurance that it has fa.tled to receive thus far.

ConcLusiowht --

     It is too eanly to indicate the policy that the Carter

AdministratS.on will follow. I't has announced its intention

to subrnit a cornprehensive energy policy by rnid-April. Mnsofatt

as nuclearr we do know that prior to taking office they queried

the breeder prograra; viewed with caution private cormnercial

enrichment; and believed that insofar as nuclear reactorsr

they shouj.d be located below ground in vacuum centainmentsr

in sparsely populated areas, with a fiederal employee with shut-

down authonity sicationed in the control ncoom. Only time wili

see whether this evolves into the announced program. One of

the real dti.fficulties in our political system is that the

soiution to these prob].ems will take a ].ong timeE but many

Politicians are interested only in what wiXl occur during

their 'term of office. We may see shork term .Eictitious

Soiutions when viewed from the reality of the long ter;n nature

Of ithe problemr and the ques'tion is whether the pressure on the



                                                       dti.

new Admi.nistration to produce solutions now will subvert the

proper "payoff" ten to fi£teen years from now. We do have a

cautious opbi.mism that the paroblems will be overcorne by a

policy that provides the needed direction and leadership.

     There has been a semi-official attitude that nuclear is

the ).ast resort. We in the industry wUl accept that if the

                                   iinterpretation is 'that instead of the slogan "nuciear and

coal"r i.t becomes "coaZ and nuc]-ear." AU energy sources

are neededs noti just a select one or two. As noted above,

the "last resort." brought this count.ry through a crisis a few

weeks ago. We are 'trying to teM that sVory as well as look

dhead. We must focus on the fact ichat industry's fuel cycle

options are limited and governmental dec±sj.ons are needed now.

     Xn c].o$ingr I would like tc) repeat the woncds of Robert Frost,

quoeedi as the lead in Amory kovin"s recenti article:

          "Two roads diverged in a yel.low woodr
           And X 'took the one less travelled by-
           And that has made all 'the difference."

                            '
     Twenty-five years ago was the birtih of generation of

electricj.ty frora nucear power--ceritainiy "a road less travelled

by." The dedicat.i.on of t.housands of people has produced safe,

CZeanr economical nuclear power plants that have over 200 accident

free years ofi operabing expe.rience and whose worth to our nation's

 ,mdustry and balance of payment,s has been cleaxly derno,nstrated.

Only by 'turning our back to these facts in search of unproven

 Sources wUl we reaXiy know the true meaning of those alluring

Words "and that has made all the difference." I'o ignore nuclear

                                                           '



                                                       db.

will only make Puck's utterance more pertinents-"What fools

these mortals be." That we cannot be if we are to pursue

the ethical path of permitting our less fortunate neighbors

and the unborn generat.ions their righes to a soci.ety that

has sufficient eneacgy to provide for its needs. Our use of

the chemical hydrocarbons----eoal, oil a'nd gas--must be critically

analyzed in 'that light. Nuclear fission reactoncs, including

the breeder, and fusion hold the promise for our future.

t
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                   .     The United States has just weathexed thee rno$e severe wintex

in recent htstory, at a time when dome$tcie an,e･ngy scesousteeess were

insuffficient. A new cry has gone up-"-"What"ss thet reetaX gkotry on

naturai gas and why weren't we toid befoxe?"...a $imil&sc ery

to those heard duxing the long･gas Xines ef a few ymar$ ago.

Eveen coale our one plentifui dornesti¢ re$eureee wens $ufferinge--"

minegt were frozen, trazasspontation route$ wexe uncertaine and

there were inSt&nces when the train coal-hopper cams were frozen

and could not be unloaded. At one timee, at ieest twe ndXXion

additional peopie were out ef worke statess e£ eeraeergen(:y were

deeiared in rnazay esreas--for a week ov rnore---･geheetw wmere ciosed,

:nlu::et WaS tuXned off in non--es$ential bustnasses ,using,gas as

                                    -.
     Had tihe appreximateiy 20 miilion kMowatcit-hours of.eiectri.ci.ty

estimated to have been preduced by nucieasc powex piants in January

not been availabiee these consequences wouid has･ve resuitedt

     ft Moscee than 2S7,OOO jobs Xost in this vaenth. ,

     rk Nearly $230 million iost in monthZy wages.

     " A rreduction of ixome $3.8 biilion in thde rnonth

        for venrioug gooclse prodiucttcsse enndi $enxvietw$ thenic

        rnake txp the gros$ natiozatai prrcediuete

     dv Additionaliy, the 10 maiiiion horne$,-1 ruiXiion

        storese office building and $choolsF ennd

        60,OOO haetoriess, indu$tirtes and raanufaecuxing,

        piants that couXd henve beaem gescved by thi$

        nucXear generation wouid have needed their

        eneygy requirements met by otiher means.

               4



                   .

     rk FUIing these deraands Eor eiectricity by other

        seurces would have required:

       -----32 million barrels of oil,' nearly l3 per

          cent of current monthly domestic pxoduction, or

       ---l82 biiMon cubic feet of natuncaX gage more

          than IO pesc cent of current rnonthiy pscoductione Qr

        ----･9.6 miilion tons of coal, about X7 per cent of

                                           .          current rnonthly prodiuc"ion.

     Much is heard in the Untced States today &bout the need for

an energy poZicy. Howevert and with bowed he&d, X raust adndt that

indeed we de have an energy poXi¢y that is just ca$ reaX as one in

writing. We have as "de facto" poliey ef non"-peii¢y, whieh shapes
                                                  ttour ehinking and actions with as rnuch.impaet. The need to plan,

erather than exist in a staecato tsshion, is unque$tioned.,.but

                                          'undone.

     However, in oux $ocietcy both pubttc understanding and

eontidence in the reai gscavity of the situation is a necessity--

                      kand that we do not have. Although poiS.tician$ have mouthecl the

words now and againt it was witch rnixed pleassure te hear the words

ioud and ctear frorn Pxesidenti Cartcext at his first fixesidee chati

last rnonth, that thexe ts n!tL $hert !r:Ans!s soXution ko kha eenergy

crisis. As a nation, to rnake tthings right, we always have sought,

ekher a panacea onc etse faith in Divine Pxovidences. X beiieve

the constant reminders thatc the United States wiXl undetrgo over

the next several years wj.XX bring horne to aii but the most

sskeptical, the reaiity of our nation's energy distress. Xt has

                        '

I



                    `been estiinated that the energy needs of the United States in

the next l5 years wili require 450,OOO new oii and gas weZXs,

31 new refineriese 200 iarge coai mines, 2,700 unit train$,

30 uranium rnining and miXling coraplexes and V gynthetic

fuel plants. The capital requirements for these new ffacitities

alonee even without aXlowing for infZation, may &rnount to

roughly $30 biXlion a year ovex the next iO yeax$--rruore than

doubie the energy industry's annuaX investmen.t rate of the pa$t

IO yeears.

Conservation: '
    The first panacea we grasp for is conservation. At thi$

junetuve in our socie'ty, it is ac¢epted that we have been wa$te-
                                                  '                                                      'ful of our xesources.
                                                    '                                     e

    We recognize we must trim our rate ofi energy growth, but

we rnust also be mindful of the gxemt di$paritie$ that exi$t

among existing households fonc we have our energy rich and ouir

energy poor. Those who advocate zero gttowth esnd sparkanization

Of our energy economy-e-sot to speak a matiurn to Waiden Pond---should })e
                       t
required to take a hard Xook ak the econontc eonsequencess o£

such a preposal.

     There are 70 mii.ii.on households today･and up to 30 mUlion

new households wiU be fo.rmed befoTe the year 2000e A zero

gtrowth poiicy wSXI deny eexi$ting househoidss enencgy fior sbltisfy-

ing tchedi.ec benesie requixements of raesny eene:gy poor rnUiien$ ofi

People. The advocates o.f zero growth must ponder where our houso--

hoXds i,n fiormation wiil get thei.r energy.



    We cannot ratchkt backward in time to the days of Waiden

pond, Perhaps we should recaZl Thoreau's advieet '"Xt is ee

characteristic ef wi$dorn no,t te do desperate thing$."

               '
    We do expect, howeverv that efforts te eonserve energy

wilX pxove beneficiaX over the next 25 yearst with trhe pos$ibility

of a 2Sg savings. Xt, is notc generaliy understood by the

Afnerican public, however, that energy require!r}ents wiki demand

incrensed generation eapacity xegardXess ofi ehe effectivenness
                                                          v
of our conservation pxograrn. Xk is expeeted thmt maucth gmeater

emphasis wiU be pXaced on conservation as a natiema1 poiiey.'

kegislation with speciai tax ineentives ha$ been proposed both

nationaily and in several of the state$.

                                                  ,

Nuclear Power Piant Status: ' '
                                 / /t

 . Of coursev X ca!ree here to talk abouin rk :ecerkXy rau¢h maligned

pregram---nucleasc. As an int:oductionv it ruight bG wotth noting

tha status off the Untced State$ nucXear progxarn a$ of January 1,

l977:
                                     '
                       - 1976 i97S X974
                                          h-th- rw

OperatingLicense$Xssued 6 3 9
CenstiructionPermitsXssuedi 9 9 M

Defencrals 7
Cctncelkentions 2
RGenctors Operating 64
ReactorsUndercConstruction 90

Reactors Commited 228



                                                         vv

    Xt should be pointed out that the 90 units undesc construction

represent a backlog of over $60 billion and that ehe 228 nuciear

units thus far commited have a eapacity about thxee times that

of the country's entire eie¢trie power grid 2S yearg ago" when

raan xxrst produced electricaby fscora nucXear ene:gy. By X980,

it is guite likely that ni2clear power wili displa¢e petroXeum and

wili be second only, to coai as a source of eleettic power.

                                            .
    Ten of outt SO states get raore than a quarter crf the eXectriedty
 '
from nuciear power. Connectieut draws 50g of its eiectri,city

frorn the atoru, fo.11owed by Nebncaska, 4T.; Verrnont, 44g;t Mainet

40}7 Seuth Caroiina, 36}; Mi.nne$ota, 3ig; Xilinoi$t 30eg; North

Caroiina, 30g; Wisconsin, 29g; and Arkansa$, 2Sg. During the

recent eold wave, Chi¢ago derived 4Bg oS its powesc firreru･6 ofi its

7 nuelear plants and the New England area as a whoie, over 30g.

As a xrecent press release notede "witch onXy skight exaggeration,

nuelear power baiXed the country out of an emergeney on thte vaorn-

,xng of January l7e" '
NuclearPerffommance: -･

    Where has been m iively discussion in nhe Wnited States xe--

garding tihe penformance of nueXear vexsus ffos$il. X believee it

iS generakXy acceptad that there i$ XiktXe difference betweeen the

tWo. A recent report notes thati a cornparison off the cumulative

Unit avaiiabiMty ffer alX fossil fired pXant$ of 390 Mw or move

WSkh coTnparable uni.ts fired onXy with coal andi with pres$untzed

Water reactors gives values of 77.9ig,'75.8ge mnd 74e7ig. An



ob)ective of 8eg availability fosc mature nuciear power plants

is soraetirnes used in the i.ndustry, particuimrly as relatied iro

fegulatory activity. Our nucleasc oppozaents fxequently u$e this

figure to ciaim that nu¢Lear power i$ not living up sto it$

promtse. Howevers a $tud¥ by one majesc Vnited Stute$ nuciear

                         tstearn systern supptiere utilkzing a base of i8 unit$, showed mn

average unit availabiiit;y in l975 of 78.6g--anct tchst highe$tc ratied

unit stood at 93.9g. .
    With perforrnance reconcds at tchis levele nuclear units arre

on their way towtaxd exceeding the avaiXability off eo"ventional

fossilnt-fired unit$.

    Xt might do well to compance the envaiiabixxty hactoms for

                                      ntone ofi our nation's iargest ubilitiese CornmonweaXth Edisont ffor

iarge nuciear and ¢oai-fired units for l972, X973t i974s and

l'9 75: '
                   AVAXLABXLXTY FACTOR

                       X972 l973 i974 tu975
                                --
NucXeeensc 72 82 68 64
eoaX-ffired 71 69 73 68
    There is aXso a beXieff that the oidett nceacrters get, the

MOre unreliabZe they become. Erhere i$ litt･ie data on "oid"

reactors sin¢e nuciear powerr is $tilX in it$ adoXescence.

    The number off shutdowns ffott the "oid" nuciear power piant,

eOnneeticut yankee, is perhaps a good index off the reiiabS.Mity

Of the plant-



                      PLANtr SHUTDOWNS

yeanc Planned Autornatic Manual rr'otai

                5'3 Ol972                                                               8
1973                6Oi                                                               7
                     '1974                54O                                                               9
                                             '
                                           g
    The data would indicate that perhaps plan't petforraance im-･
                      '

proves witih age. ･ '
Nuclear Generation Costs:
                                                 '
     Nucleax power plant costs have also been the $ubject of rcuch

study and diseussion during the past ywear.

     '
     Y'rora an analysis of the various data avaiXablee it is Evidentc

that the difference in ¢apitial costs for nucZeay power and coai

piants wibh stack-gas scrubbers wiii narrow considerably in the

mid-i9BO'st rnaking eie¢tricity generated by nucXear far chenper

be¢ause ofi iower fuel cQsts.

     One pscojection indieattes tihae'ex i200"-ruesg&w&'tt nucieax p].ar)t

buiXd in the northeast United States tio operate in X98S-i987 will

cost $l300 per kilowatt, assuming 7g infiation.

 '                                                               '
     The catpitiaX eogt of a ecoaX-Mred pla"t ew£ eequivalent eapacity

WiXi be nearly $l200 per kiiowatt, if scrubbers axe req'uired.

     Another study gave similar resuXts--conventx'onal nucXear
  '
PXant, $975/Kw. {This is in l985 dollars and includes Snterest

duncing construction.)



     For an 850 Mw coaX piant wkhout scrubberse u$ing westexn

coai, and iocated in the northeasti, capital costs of $765/Kw

are estimated. <Zf cooling tower$ are requirede add $85/Kw to

nuclear capital co$t and $55/Kw to the coai-fired piants' capita.1

costs.) The nuclear plant has a total energy cost, including

capttaX, fuelr and operatiori and raaintenance, of 3.gS cents/Kwh

(1985 aollars)pt the coai plant without $crubbers, 5.24 cents;

the coai piant with $crubbers, S.93 cents, Tlaesse nurabers are

based on a 66k capacitiy factox' for the nu¢Xeasc pi&nt, 70ag for

the coal plant without scrubbers, and 672 for nhe othopr ¢oal

plant. ･
     The as$umption$ used: long kerru inttation xate, 7$ to X98),

5k thereafter; nuclea,ec fuei cost, 60 cffnts/rniiiion Bicu <X98S cost),

eaes.tern high suXfur coair 240 cents, westeern Xow suifur eeal,, i300

centc$; uraniumt $34/pound; enrichment, $IOO/Swu; fuei fabricakion,

$i20 per Kg; reproees$ing and-wastG disposal, $20e,OOO/tonne; and

plutonium ereditv $X4 gram,

     To pxovide the eXectric generrating need$ of tihe natien, the
                         ,
inves･tor-owned utiliutes expect to spend abouti $l22 biilion on

eOnstruction over the next 5 years, ofi which 60g of nhe tcotal. wUl

be outsidie finaxxeing. Xxx l976, utiX$stiess $penst $l7 bilXSon on

new eXectri¢ plants and equipment. About $l3 biXl,ion is expected

tO be ttai.sed in l977 fior new eiectric generating capae,Xty. Thdese

atre laxge numbers aTtd will stcncain utikity finances. Operating

trevenues in l976 were up l3g, indicatrive of the nation'$ recovery

fMOrn the recent recession--and electrical useage eontinues tco

                                                             '

                                          ,



climb---up to about 6.32 growth rate for the yearr just ended,

predictions for l977 show a similar gxowth reste. Zero growch

advocates, who fielt the i974--75 period was indieative of a

change in the public's pereeption of the need fer censervation,

have had to recant their predictions.

nche Nuclear Debate:
---ke.di.maptimMpt-.-.

     Xn a senset the nuclear debate is a cia$$ie eexarnple in

                                           4which wtuch of the pubMc has perceptions not ba$ed on reml

facts. Yet those perceptions are leadin.g to behavior which the
                                                      '
energy industry has to deal with--cibizen action to $low down

nueZear power.

     Let's iook more ciosely at the dynamics in thi$ nucleahay

                                     didebate,

     The current state of public attitudes in the taxea of energy

and nuciear pewer can be outlined as folXows:

     Z. There is stiii i.ittie pubiie awareness of Aimerica's
         reaX energy problems and the reaZity off enexgy
         shotttages. The public eontinues to balieve that
         the "eri,sis" is essentialiy caused by the oil
         industry, wit:h its aUies the utilitiese in their
        niutuai quest for higher profit$.

     2, The reXationshSp between plentifui energy i"
        Arnerica and the overall heainh of the econoruy
         is also not ¢lear tio the pubXic. While thee
        peopie want increased employment opportunities
        and a rising stcandard of Xiving in tihe yeams
        ahead, they sense Mttle uxgency Eor rnaking
        decisions now on basic energy suppXy que$ntons,
         Xike nuciear power or expanded eoal deveiop-
        rnent. (The recGnt gas shortage, has however '
         hit home, but there is stiU a question as to
        whethex it is contrived or not,)



to

3.

4e

s.

     w"--rt'th this i.s a belief that nucXear power

     uetoxLgR ofi energy.

  6. Wi･th regard to gxeatenc reiiance on coal
     of energy for eXectrSc utiiities, tihe public
      reiaxing air poliution standard$ so that
      can be burned. And it supports greater
     on stntp-mi.ni.nge pa:ticularly in the West

  7. There is a strong belief among the public
      enGrgy souxce$t partieuXarly solaxx, are
      availabXe, or' soon wiil be. This beXief
      alternatives again allows thG pubXic to
      the hardt "real" choices about deveioping
      energy and coal as the reaXistic ways ofi
     Arnerica's enencgy needs for tche next 25 years.

  Once one understcands these pubXic attitudes,

see why advocate$ of expanded coal usitge and nucleLnta £ij.e

This cornbination of disbeMe"r- in the basic energy
probiem and no ciear sense of the energy/economy
linkage ailows the public the opportunity of iook-
ing very favorably on those who say "Why ru$h
i.nto a decision on nuciearc?", "Let's be extra
careful", "We should stop strip-mining of coal"t
"Let's not allow the utiiities to iraise their
rates sorne raonce."

Whiie no one argue$ that developrnent of new energy
sources, be they nuciear, coal, $ynthetic gas,
shale, off-shore driXXing, $hould proceed without
all prudenic attention to is3ues of safety and
environmental ¢oncern, the attitudinaZ climate
in the country today i$ one which allows the pubMc
to weigh these decisions without pxoperly con$ider-
ing the trade-offs involved, i.e.r deerea$ed
g.C.O:8 )ig.,gEg!r'th, XOWer job opportunities, higher

The ott and eiectiric utiXi.ties industries are $een
to be rnaking exces$ive proEits today. Fulre.y 7lt
of the Arnerican pubiSc believe trhe electric
utilities have a profit rnargin signiticantXy "too

With regard to nuclear power," the public has serious
doubts about tihe safety of the technology. They
labeX nucZea}: power the "rnost dangettou$" emergy
source,andinamaioritbeiieveanuciewwro !wnntnL:k
can actualL.1!,xdlptstgR,1veode Xike an atomxc bomb , Coupled

 is the rnost
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    The fact to rememberr howevers is thatt the Amexican people

are as yek unde¢ided on the future roie various energy sounces,

inciuding nuclear, should play. The biggest problera hindering

a sophistiicated judgrnent on thi$ question is basic iack of know-

iedge and facts. Within this current attitudinai rniXieu, seare

stories, confusion and irrationaiity often triumph. Only

through carefiul education of facts and knowled9G can the people
               '
know what the real choices are and can therea.fter make the

decisions wiseJ.y.

Nuclear :nitiatives:

    Xn spite of what X have just said above, genera･ll.iy, in

theunitedstates,tcheoLmeg!;s}StLiL!}sLsE}sszssl!d"ofthenLwac!,s}En!--gl energ!ILtLus

statioL!}La js accepted by the general public as evi.denced by the

resuXts of lasti year's moratorium "oties. VJithoutc belaboring

YOu with the resuXtsv which you axe undoubtediy fully aware off,

Zet me reiterate the percentage$.

    ST'ATE , FOR/AGAINStlrPERCENTAGE

  Arizona 30/70   CoXorado. 29/7 ].  Montana 42/58   Oregon 42/58
  Washington 33/67
    Counting the June 8, 1976 California vote, some 12 rnSlxxon

AmerS.cans, representing seven states containing about 20X of the

tOtai United Staties popuiation, have koad the opportunity to cast;

their vote on nu¢lear power. To put thi,s .in perspective, the

trecent Carter/Ford presidentia]- mmrgin wits 51/48, so the signi.-

fieance of these figuves j.s very obvi.ous.

been ut increasrkn l the defensive



    Further confirmation of this public attitude was

indicated in a Roper Report reieased in ndd--October. Seventy

per cent favor continued advances in nuclear energyt l3g

believe wa have gone as far as we shouXds 8$ said we have

gone too far now, and 9rg did not answer or know.

    Zn l977--78, there is a possibility ofi two further votes---

Maine in 1977 and Michigan in i978. Signature gathering is
                                          .
in progress now in the$e states. However, we beMeve this

srnalX number of new initiatives is indicative that the
                                                     '     'referendum/initiabive psocess to chaiZenge nucieax expansion

has prebabXy run its course.

usNuciear Fu iC l:
                                    e
    Nowt however, it is probably time to turn to the most

emotionai park of the industry---the nuclear fuel cycle.

    The problems as$ociaded wiich the front end of the fuGi

cycle esre comparativeiy easiiy understood and the soiutions

obvious.

    Xn the front end, uraniurn supply and enni,chment are the

two ¢urrent prohlern areas. Znsofar as khe former, an increased

uraniurn exploration prograrn is underway, with itts objective

being tche better definition and resolution ef known and proven

re$erves. X't is generally accepted that there are enough
         .
reserves to fueX aXi plant$ in operation, under consttruction

Or cornmited at this time and even beyond Eor their fui.1 xxfe--

tiMe.

               `



   The table below shows that ERDA's enrichment capaeity

    in 1986, nine years hence, even assuming cornpietion ,

   pf a 9 milMon sww add-on at Portsrnouth, will not

    be adequate to meet anticipated demand. Demand in-

    cXudes enrichinent services for ]4]--]89 Gwe of domestic

    nuclear power pkant capactty (96g of which i$ already

    under contract) and 108 Gwe of forei.gn nucleanc power
                                          {
    plant capacity (iOOg of which is already under

    contract). The table is based on O.2g U-235 tails,

    the most econom,ically favorable assay with U30s at

    $52/lb. and enr,iclrment charge at $iiO/swu. The table

    also assumes no reprrocessing of spent fuel.

                                   "
                         Table r
                 !astkDASwwWUD d/S l,L

                                                  ):･,RDA Suppl.y"lt
             Gwu Forecast fosc l986 w/Portsmouth
                 ' ww SWU Deruandrk /Add-On
              U.S. Forenmt TotaEL (miliions) (miXXiotur.iimsLlt.

LowFoxecas't 14i ･I08 249 39,3 36,7
MidF'o)ecast i67 i08 275 40.5 36-7
HighWorecastcX89 i08 297 43.2 36.7

 rk

rk ft

Zncludes i.6 mrn swu's for military use.
Capacity with CXP nnd CUP compXete will be 27.7 mm swu
and with the Portsrnouth add-on wiil total 36.7 Tnm swu'

'

s

s

.



some observations:

" pt    A The Portsmouth add-on is a necessity and must

      be given priority to meet its scheduled completi,on

      datce for fuZl operation in l986. The supply/

      demand erossover occutts in i982/X983. The

       Portsrnouth add-on is the best assurance of

       obtaining the next i,ncrement of supply.

                                          "    rk Construction lead times of 8-iO years necessitates

       a deciston in l977 to increase enrichment capacitr.y

                                                     '       beyond the Portsmouth add-pon. Even with the

       addition of another 9 milXion swu's the $upply/

       demand crossovett o¢cur$ in 1989e

                                   e    ft ERDA shouZd maintain "transaction" taiis at

       O.2Z U--235 and seek to set "operating" taiXs at

       O.2g U-23S at the eariiest possible time.

                                 '
                                     '
    There are rnany problems that need to be :esoived as$oci.at.ed

with the,end ofi the fuel cycXe, I will not elaborate upon

them other than to note that they frelate to reg,uiatoncy inde(i-

siveness. And, since the$e pttobiemss are wali knownr X shali

,]ust touch upon a few.

    i. GESMO -- This docuxnent spans the scope of end-of--cy(:].e

activities. Xts ntnal deterrnination wUl impact upon design,

constructionv operation and economic viabUity of rnost nuclear

faciltties. Whether Pu recycie is-aUowed or nott however U

recycle should be permit;tecl and the sp-nt fuel stiorage probleTn

musk be addrcessed.



    (Xt wouid seeru "like the best national poiicy interests

could be served by the sepavation of usable products and

wastesr and the resui'tant signiEicant reductiene volurne-

wise, in tihe generation of boich high-level and transuranic

wastes, the ones that generate the most emotionai nceaction$.)

    2･ opRLE}sNls}Y2!IMt U t't-Someoftihefacilitiesare

licensed under Pare 70, some under Part SO, 10 CFR. Thexe

                                         .are no real design criteriaf Standard Review Planss or any

other guides to an applicant. Therefore, in a way, there is

no such thing as tihe "ratcheting" that occurs with nuclear

powe: plants because thaic term impXies an understood acceptab.le

stcarting point. There are basic licensing issues/decisions

which NRC rnust face, but due to iack.of applications, and the
                                                     '
GESMO hearings, litrtile, if anye efforti is addressed to re-

$oXving these area$ of contention. NRC itsei£ possesses

only ex small cadre off knowledgeabXe people and the effort in

sonie tiechnicai areas is diffuse. By thaic rkt is meant that

in some areas the OEfice off NucXear Reactor Reguiation pxo-

vides the technical support - and one ¢annot use the methods

fier a high pxessure high enescgy systvam <rcmemctonc) and appXy

them without judgement to a iow pre$sure (much in vacuum)t

low energy system such as a separations facility.

    3e Etlsz!!stsuorex n Poij,six..Stsl!o derations -- Witchout fu,rther ex-

planabion, suffiice to say that this whoie area is completely

intermeshed with the State Department and Congress exercising

an extrerneiy heavy hand.



    4. Radioactive Wastes - Thi$ subjects which has been

debated nationally, requires little arnpliEication. At this

time, there is no technologicaX reason why wastes cannot be

soiidified into a proper forrn. The problem lies with the

lack of crriteria as to waste cia'sstficationt the acceptabZe

          -t- - ---form for dxsposxtion ofi each cl.assxficatxonr and ti1)e establish--

ment ofi the ultirnate repository. Even low-nylevel wastest

which used to be easily disposed of atc burslai sites, are nhe

subject of much concern - the current sites are filXing up,

some have been closed, and new appli¢ations are being held

up. A seendngly minor probiem, but one with signSficant

costi impiications, is the eventual disposition of tcransuranic

contaminated wastes (the definition i$ Zacking), reactor
ciadding huils and other hardware. 'Because of the inajor

uncertainties in this whoie area (including possible safe-

guards requirements)r this part ofi a reprocessing £aciXity

couid equal or exceed the costs of the separations factMty.

    The costs fonc disposal at the eventuai governinent owned

and operated repository are still unknown. rndust;yy shouJ.d

                         `participate in the eskabXishnene off the bases ffor tche$e costs.

    Opponents of nuciear power have exaggerated the problems

involved in permanent waste di$posal by confusing the issue

with handXing o£ Xiquid wastes frem the mS.litLary ncLeactcorr

prog,rarnt by hypGrbolizing plutenium risks and by i.raplYing that

hugh quantiti.es of wastes will be'involved. TheSr charqe



tak"

that there is no solution to the waste disposal issue

misstates the issue; a nurnber of feasibie options exist

and an orderly choice can be made if the public poUcy
                 '                              ,process is not excruciated.

    One should also recognize that liquid and gaseous wastes

also pose a significftnt uncertainty. Off-gas recovery for

krypten and iodines, particularly, can resuXt not oniy in
                                              t
as yet-to-be determined costsv but the lack of commerciaiiy

demonstrated operating systems couXd impact on plant operation.

        Plutomuin -- [Ehis is inextricably tiGd into GESMO and    5e

unt" the basic Pu recycle decision is made, it wiil be unlike}y

that criteria for solid form and acceptabie packaging will be

made. A smaii thing like packaging (de'sign of container, its ･

accident conditionse the number that can be shipped on any one

vehicle, etc.> wili require a !ate flurry of design and con-

struction activity for the speciai vehicle. (This same

problem, of course, appiies to the waste carrying vehiclee

for which, at this time, ･the designated container has not been

specified to a suffieient degree to permit design to commence.>

There is also a potential that Pu may not be separated out at

this timee but no decision has yet been made. That indecisive-

ness requires, thent that the separations facility have

another degree of flexibiXitys not only in the origSnai separa--

tions process, but threughout the remainder of the facility

as neutron fiuxes and criticaiity corlsiderations could in-

fluence piping design and layout.

     [ifhit if. S. IE"}nvi.romai･entaX PyoteCtion Ageri,cy has recently F.ror:nulgated

     .$tandarcis £or the -TPuel Cycle requiring foy any such radioactive materials
          a.nd !G29) generated by the th'ssion process. k'fter Jan. 3, :985,     (I<.g.g
     gll,l. x6.g.ig.oggx.gs i,.xg`.g2.2.gg,g.ecg'?d:, ,.""e.,gx.s.earc., f.iE.'2 E,g..s,},sg :d,g,go,.tg.;,

     7S mrem/.vr..to tkxyroid, O.5 mc of Iu 2J9) wUl go into effect Dec. 1,
     1979 expept for UmSlls which goes into effect Dec. a, fi980.



    As an aside, one must always rernember that a reactor is

designed for optimum criticality, a reprocessing plant to

prevent it--and the latter has a multipXicity off streafns

and' mixtures of varying enrichment and materiais.

    There is still some work that need to be done eo improve

the solubilitcy (and thereby the separation effieiency> of

mixedi oxide fuels. Cunci:entXy, they do not disssoive easily.

This can mean either a siower process or the addition of equip-

monte which in either case costs money.

    6e SLakSts2g}astgEIEIpm-YIxslsE!kMe rds Vn ertamndes -- GESMo and the other

activities underway i.n this area pose signiticant design and

cost conside:ation. Xn additiene a uceprpcessing plant has

another relatced anaiyticaX problem--that ef materials account-

ability. While in a meactor, SNM accountabUity i$ a $imple
                   +
matter, the question of aacuracy of measu)rernent, of which st;reanist

and frequency of cornplete inventory, can ivapact upon ineiMty

OPGrations layout; andt j.n sorne cases, the lack of pre(:ise

Measuring equiprnent is stili a significant technical probiem.

    Beecause many of tchese probleza4s wiU be dtscussed in gttRati

detaiX by the speakers in foXiowing sessions, I wiil noir eiaborate

fUrthe= at this tirne otherc than tio note thEit these probleR}s have

Or can be selved. As notred, many of these pncobiems result from

thG failure of government leadership sco make decisSons. Due
   'tO this apparent poMcy of only making-deci.sthons at the iatest

<and in some cases, too late) houxr, industry ttnds itself in

a position tihat does not permit; it to make the necessary i.n--

Vestment due to an uncer'ta.in capita.1 return. Thj.s uncertaint:y



is hydra-headed in that the timing of the decision, the nature

of the proposed action or whether a moratorium er prohibition

wilZ uce$ult, are all possibj.lities. Prudent bu$inessrnen,

without some fiorm o£ governrnent guaranty, cannot comartt their

organj.zation's £unds in what must be construed as an extremeiy

risky inve$tment. Insofiar as just the repmocessing segment

of the end of the fiuei cycle is concerned, hundreds of miliions

ofi doilars of pxivate funds have been expended` but, as you

are aware, not one commercial pl.ant i.s in operat:x'on at this

time in the United States.

Nationai Envi,ronmentai Poiie Act and the Public .Tnte,rest -

    Not mentioned in the esbove Xisting, but of equal importanee,

is the leniency exercised by the vantou.s ctppeai boarcds and

courts to peopie with obvious bias, marginaX int:erests and pal,try

arguments, The saddestc elernent o:fi khis situati(>n is that even

   '
tthese judiciaX (or quastsjudiciai) tribunmls ffuZXy recognize

that their "wictesit iatitude im ehe public intcere$t" admissibndMty

critieria is perhapss notc in the public interest. So, the charade

goes on, with rnany dol.iaws and hours spent answering semi--

facetiouss questions fer many gromps whose onXy rreai interest

is sirnple--cause deXay which causes increased eostst which can

eventualXy cau$e investors to Xose interest in the nu=lear

Option.

     To be suret there auce genuineiy concerned citizens and

g.roups that fu2iy desencve to be heard.and answered as completely

as poss.ible. The age off the consumer voice is here and a



failure to recognize tt will only resulti in the failure of a

democratic society to function propeurly for its uttizens.

Genuine pubMc concexn is everyone's coneercn, but phony

iitigation shoul.d be xecognized for what it i$ and the

agencies that are tco deai with it should dea2 $haxp].y and

rnercifuXly with it.

     The Seabrook case in New Ilanpshixe is an exampXe of an
                                          .
agency bemding ove: backwards to aix an argument that :esuXted

in an inve$tment ofi over $300 ra±Xiion so far being stopped.

And even if the deci,sion is reversed, an i.ncreased eostc to

nhe ¢onsurner fox his eZeckrScity will xesuit---for which he

wiiX pay. ruhe magnieude efi the axtgurnent boiXs down to this:

the plan}<ton darnenge causedi by the d.ncr" eased tempercatrLurte equals

that consumed by four heakhy hlue whaies everyday. Somehow

we rnust rregain our pe:spective.

     The purpose ofi our NationaX Environmentai Pol,icy Act of

1969 was to protect mbln---sometimes this seems tco be forgothen

in tche pmoce･ss. Aride X'seriously doubt whetheme the whahe

popuiation of the wo,rta, given they had a voicee wouid objeec

to ehis incursion into tl)eir dominion. The rhetorice howevert

has progvessed airnost to the poinit wherre the xeai "guts" of

tihe issue wUl be difficult to surface. The arguments have

many times dievoXved into a cttusade fox primciple wS,thout a

reasoned recogni'eion o,f the needs off rnan.



gnsMgxwh2tf!l-IA,sMl -

     The potentiai for a meaningfui soiution to many of these

problems rests wi.th the developrnent and resolution ofi a national

energy policy that recognizes the proper contribution that fossil,

nuclear, conservation and advanced enencgy sy$tem$ can make and

in what time hrame.

     The developrnent of that poXicy wiXl require a eoncerted

                                           .effort between the legislative and executive branches of ouxr

govercnment. Xn January, Congress reorganized its committee

operations and essen'rkaiiy dissoXved the pxi,ncipai nuclear

focal point--the Joint Conmktee on Atomic Energy. 'rhis w,iM

make tihe developrnent of a program more d,i£rtculth as the new

Congress attempts iro evolve a poXicy. .Xn additi.ont new faces

in ieadership roies must get up to speed. Sor we are faced

            '                       t.
with a riew administration, a Congress with a di£fused coinrnktee

structure, Xed by new faces wtth an as--yet undekermined position

in rnany vitai atteas.

                              '
     One exarnple area o,f confiusi.on is che ffutiure fmte of khe

breeder. PubXic utrerances by the new administ,ration have not

been reassuning. :ndustry S.tself is not certain o.ff the dixecbi.on

that it desixres the progxarn to ta}<e---the dGvelopmenti oS t,he

next generation of cornrnercial breeders is most ¢onfusing. How

it will occur, how rnany, what the rnechan,ism wiXX be for it$

dGveiopnient (government/industry partici.pation)t and tihG time

frame will be ssubjects that nGed 'tco 'be resolved.



    One wonders not whether man ean iive in peace wi,th

naturet but whether he can live in harmony with his own narrow

beMefs of nature. The apparent marrt>rr<Soru oE the p$eudo-

envircnmentalists is admired by rnany citizens. What they

fail tto recognize is that in the end iti is tchey thern$elves,

the citizens, who have been erucitied by those they adndred.

    Th" piutonium' spectre has been raised and dragged
                                           .

across the pages of the press as i£ k were something nhat

had been secreted frorn iche pubMc. Five years ago X went to

the Council of Environmental Quality and expXained to them

what veprocessing wa$ aXl mbout and they complimented us on

doing juse what this nation needed--redL:cing waskes, more

eEficiently using reseurees through recyclingt and utiiizing

the $deue-genexated plutoniurn, A ffew years latexe that same

faciiity, with improved wastie ncecovery systiems, was Xabeled

an extremeXy dangerous faciXitcy that rnust be skopped until

detaiied scrutiny couid be apr)Xied to it. The pniour plaudists

had evapoMa'ted.

     Nothing, however, had changed except a responsG to politi-

oaiXy ackive "envixonffnentali$tis." The technical argurnents ofr'

ehe company had actuaXXy improved, but the societal-politicai

aueguraentse which had iancgeiy been igno.red due to their in-

ealeulabXe nature, caTne eo the top. This i$ an areft where

Xndustry has not been sufficientiy alert.



     Zndustxy experience in the efforts for deveXopment of

the CXinch River Breeder Reactor have not been as anticipated.

Futuxe srkmUauc arrangements wili be entered into probabiy

only with different terms and conditions. rt is aXso difficult

to imagj.ne rnuch in thG way of industry cemmitraent without a

closing o£ t.he LWR fuei cycie and rea$onable assurance that

the breedex cycie wiil aiso be cXosed. The uti,lity industry

needs tihe reassurance that it has failed to receive thus far.

ConcXusion -
-.pt-h.--pm-ym-----or------ewM-

     Xt is too early to indicate the poMcy that the Carter

Admin,istration wili follow. Zt has announced its intention

to subrnit a cornprehensive energy policy by ruid-･April, rnsofar

as nuclear, we do know nhat priox to taking officre they queur.ied

the bveeder prograrn; viewed with caundon private commercial

enri.chrnenic7 and bel,ieved that insoEar as nualeax reactor$r

they should be Xocated bel.ow ground in vacuum containment$,

in sparseiy popuXated areas, with a Eederal empZoyee with shutc--

down authority s'tationed izz tche controi room. Oniy time wil.l

$ee whether thi.s evoXves into the announced pxograrn. One of

tihe ereai difmacuXties in our poXiticaX $ystern iss theet the

Soluation ico tihese probXerns wiiX tcake es long tirnee but rnany

PoXiticians are interested only in what wiil occur duning

their terva oE office. We may see shorrt terra Sict;itSous

$oXutions wheen viewed tirom the reaXity of iche iong tier,m nature

Of the pmoblerne and the question is whether the pressure on the



new Administration to produce solutions now wiil subvert the

proper "payoff" ten to fifteen year$ from 'now. We do have a

¢autious optindsm that the problems wUi bG overcorne by a
              '
policy that provide$ the needed direction and leadership.

     Where has been a semi--officiaX attitude that nuclear is

the last resort. We in the industvy will accept that if the

intexp.ttetation is that instcead of the slogan "nuclear and
                                          `
coai"e it become$ "coai and nuciear." Aii energy sources

atte needede notc justc a seXe¢t one or L'wo. As noted ttbove,

the "Xast resort" bmought thi$ country through a crisis a few

weeks ago. We are trying to wheiX that sto.ry as weli as iook

clhead. We must focu$ on tthe ffact that industry's imei cycle

opeions ame lirRitied and govermmentaX ptecis.i,ons axe needed now.

     Zn ci,osingt I wouid iike to repeat the words otr' Robert Fro$ic,

guoted as the Xead in Ainoncy kovin's recent arti.cie;

          "Two moads diverged in a yellow woodt
          And X tiook the one Xess turavelledi by-
          And that has masde aXl the diffescence."

                      tt
     Twentiy･-five years ago was the birth ofi genemation of

eXeetxicity fuorn nucear power-･-certainXy "a road less t.raveX].ed

by." The dedication of thousctnd$ of peop).e 1ias pxoduced saffer

clean, economical nucXear power piants that httve over 200 acc,ident'.

free yea.rs of opencating expemeience and whose woxtch to our nantion's

i,ndustry and bal,ance of payments has been ci.earXy demonsitmated.

Only by tunning our back tio these facts in $eanch off unproven
                               t-
souttces wiU we really know the true meaning ofi those aliuring

words "and that has inade ai.]. the difference." 'ro ignore nucl.ear



wiil onXy make Puck's utterance ruoxe pertinent･---"What fools

these mortnis be." That we ¢annot be if we are to pursue

the ethicai path of permitting our iess fortunate neighbors

and the unborn generat,ions theix rights t.o a $oeiety that

has sufficient energy to provide fior its needs. Our use of

ehe ¢hemical hydxocaxbons--coa]., oil and gas--ruust be criticalXy

anaiyzed in that iighe. Nuclear fi$sior} reactoxsr including

the breeder, and ffusion hoa.d ehe pxromise £or `our future.
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rn.ir}e$ wE}'x"c>. fIJozeng t;ran,{spo.t-t-eltt;i.on s'o1.1t:.e)s werre t.lnc]:eirta:i.nf i,'n'1(a

tl"iexme weire d..nst:ance.s wi'ien t:,ha t/x'ai.n coal.,-hoppcb.r (r.E}trs w(')x'eb fii"()z(.'si

ftnd c:ou.1.d not. be L,nil.oacle.d. Aii. orx//, 't:i.ru(p., atL l.elt$t two iTij.]..l.:.Lo,n

adidjtJi'.ona]. E')e.c.)E>1.c.] were (/ut; oti woirks stc:.it.c)s c)f einergency we,trm,

de,(r.lanced :i.n many lt.x"eaEg-tht-tfor m week oir rrio.r.e----sehoo,1.s, we,x"e c[1.osc)cBr

and hGati was t:.ixucned offf thrk non-(?]ssenbia]. busine.sses kising g(iEi c.i[sk

                                    rt
     Hmd 'the cxppncoxSrneklreiy 20 mill,.ion ki].owakhn-houx's of ele(:ttrrri.c)ity

estiinittced to have b&ex'x pxkoduced by nk.icr.le.ar po.wer Pl.ar>ts 1.rx LJanut'iM'y

not:. been itvai).ewb,l.e, t:hese conseguc']xx(:e$ wc)uld have resul.t-ed:

     rk More ichakn 2S7,OOO jobs i.ost .i.n ttha.g･'s ruonth.

     rk Neaxrl.y $230 rnj.).Xion ].ossi: g'.n inont;hly wages.

     * A rr'eclucrt:i.oi'i c>.fi s(/>ine $3,8 1:):i.ll.,ll.tiwn a.n t:hEi) x'nontzh

        foM" vitxA,ou$ goc)clfsg }pncc)d,uci;ms, Ein(3 t'sc)rv.ic)es that

        nvak,th up ithe c3roc"is xxua'tionueli px'boducrt.

     ft Addjmt:±oriaiL.l-y, t;he ].O mi..Xmeft.ox} homes,･.L r"i.1lli(>n

        st;ox:'ese oirfiic:e }[)t,ii]caS.ng cind s/"c:hook.:s'; ffxndl ･･

        6O,OOO Ees(:tioxxt.ess ,l.,ndus't;xr5.es ffirid manttffact:.xxiri,ng;

        pl.ant;s thentr. couXcl have bwdin aserved by t;hi.s

        nuclc)c:inc ger'ieMcit.ion wouli.c/l havc.>. needc-hc.1 inl'ieiS.r

        c)r)c,rgY x;c)(Iu.trE)rllellt.{s rll()t k)y ot':heuc' IIIcL)f.lr)s.



     wh'}idiX.I.i.'ikgt.l'idith$c,',clemasxksCox'ei.eh(:t.k.'i.citybyothcix: "

        ss(]}Itxr(L'(.?.sE's' wok.a:g.(/.il hElv(,) I.'(rKl1,1i..x'c).c..i:

        -･--h-132 iiii,.:i.Iti.on btt.xx/rxre.},,s") oii o[i..1., nea)'ly k.3 },)etr"

          (rciint of: asiirrent r'nor}tr.hl.y domc-li.sti.c productri.on, or

        -------'1.82 biMl..ion c':uba.c) f/ee.t ofl' nat.uxra.}. g(,3ss ruoir'e

           tihE.ui Il.O p<p.r cent ofi cuin:'e.nt iuontJhl,y px'o(hkc{id.onv oi;

        ----9,6 xni.]..Iion thonss of c(}a)., c}bout l.7 per (.r,ent./ of/r

           ct.ll:-.l:ent In(:)nbi'11.y pk:'{,clu(,:t.:ior'1.

     Much .is hearrd in tLhe Un:i.ted $t'at)es t[oday about. t:he nc}eci f.<)x

cari (})neirgy po'ti.c:y. HowevE).x'r ancl wi.tLh lu)oweCl hec:icls Ir. riu.is't: ac'lm/L{: t.i,hc'ii:i

i,ndeed we do havc) iln thnex'g.y pol2i.cry t]hcrt: j.s just:, as'g rreal ttis one Sn

wrfi.tLjng. We havre a "c,lcts fTacto'' pon.i(:y of;' non-po[1.i,(zry, whj.ch shcii)e..-

c>uncla thi.rik[i.ng arsd f.itc.'-t:Ji.<)ns w.i.tih Eils[･g mLich.i,rnp(ict;. fX.Xhe need to p.l.an,

xopather tchan exthsti kn a st:.a(:wuatzo fiasixiox), isg unquestionE:xd...but

tzndozze.
         '

     llowc.)vffx', a.y> our socthet,:.y boith publ./i (': understianclthng ftnd

corif'x'(]er'}c:e. rk.rk t;hc!} x'c}ual. /tJx"avi,tiy oti t:.he sit.uat;.i.ori is E/i ne.cess.1.Czy--w-

ancii 'tthatr, we. (lo not: have. A].tr.hough p,<)[1.i.ti,c]Ji.aiis hc}Lve. moutLhed t,ihcza.

woi:ds xxow nnd agai.xi, i.t wasi wi.tr.h rrzj-xecil p.1,easuire t,;o heur thf{} wovrdf.'s

l.oud anicl (:.1.(,.lie'.me throm }"xe'si'1.(11e,mtc ()c.u,wtr.enr, est: h.is .fi,,,trst,: fi'iref3j,c'k,t chitt

ll.messt monti), khat; theexe Ls g.>.deo. g}..bt.t.:)...x..-th.. .or.:--ex...me.w.{i.l, .s...snt,.--t,..:l-g..ll}. kc:) 't:hG CMEM"9Y

c:trrrks/')'fi.s. As a nait;i.c}nt t:o. rnake thj-ngf,i i=ight:, we. aXwcmys have fl･]oL.ighk

eS.t:he"ir en pmerienc:tha oxr ek$cm iiia:i.tch i.n X)ti.vA.ne I'kc>vi.denc;e. Ir. bciek,:La,tv(i}

the･ (:<)nst'.ant.z i:errtjffr'iders tr.l')fitic ir.h(.).. (Ji'ii.tied St;a'tzes wil.1. unddrgo (')ve.r.'

                                                             't,:he ikcts.><t: E,3eve.raill. yec'itx:'$ w:i.1.l b)i-ii.i}g homc,.>. t;o a].]. butr. the. inosti

.cgkept;:i.c:cil., ithe .re.al.a.ty oti ok.ix' nmt/.'i(.)!'x'£,s e,neirgy ('1istkrEr.)ss. It: l')E)E')'



ke･{).s') <}s.it.,im(it/e(l t;l'kcxt/. t)he c}i'ier'c,/gy khe.e(lf･i of t:h(i}. Vni.t;(}cit c-ltut(/.)t-; in "

                          '1..h"it ne.><t:. re.5 yettixr:･s w:i.II..za x'c',y,"zi.i:'e `3SO,OOO ne.w o/i 1. ancR g,'}s we.I.].s,

13ll. i'ie,w .i:(.}fi'.i.rie.x'ji.es, 2OO .l.citx/'qe cx,it1. ]uS.nc)£,"e 2,7OO tmit]. t.x"c't.h'is,

3O t.ixrE]tiriJi.um rn.1,.nJi.,ng ai'xl m.i.Il.1.ri.i'ig coiupll.exc-/.s an('i ll.7 ssynti'ie.ti.i.c

.[iueli. p,'1.ant,,s,, 'I"h(i). ce.xpd.t.Eft.1. cre(Iu.i.r'ern(L,nts for ivhes(,Li T'iew fJ'ac:.i.Iit.ieE.s

al.(z)ncitt t?.ven w:i.thout; e}tl1.owtt.ng foir fi.mfl.dt'.i.()n, iiiay aniou!it. t'o

rro' ug,Jh.ly$30b,i.11.1.()nayeay'overt}-ienextIOyeair.w}---rnox'et..h{ftn .

doub]e t:h(i) energy iLndi.ist;x'y'E-', annunlt i.r"iv(.)st/mc)nt. x'ate (.)fi t.he pa,c.st

.1.0 yeaM's.

(/l O l'1 S E) .X" V (1 tll, IX. O }'1 :

     'I"he £.i.i:rs.;t; panti(rrea we (.Jx'c'isg}/) fior.r i,f,s consexrve/{t,/S.on. Ati t;h.it-;

J.)Lir'x(:tLusc(.h. ,i.n ounc socr.j..et'.ys :it) i.fs ci(z:c:e.tE)tLed tJhat we hltve l.)een wasti.ei-e

                                                  'Sl'Iu]. off our ,IT'eso"lrces.

                                     -

     We iecc)grij.ze we ruust-. t:)r:Lm ou.r ratr.qli. of enc,}.xthgy growt)hg but

wc,?. mustc aXso be mi.ridful o£' {:.he gx'eat. dth,c.:ipesrk.t;ies ichai.L exa.st

arnon(y ex:Lstr.i.ng house,sholLcls foitr we hfiv(!) ()ur enc.).rgy xi.ch c}ncl ok.iifs

energy poox'. 'M'xosth who a(.lvocat:.c'p z(."x'o growtr.h and $pax-tc'ani.zEiitJ.ion

O.fi ()urr erxergy ec()nomy---so, to ssp(,ts.ak a iret:mrn tio VVa].('k?n E'()nd--s,ghou]d

mhe.c.Iu±red to tcak,ch. n hE}ncc3, Xoo]< at tLhe e.}(:)oi}oitia.cr. coriseque.r'i(r.e.,c:") of

sucrh me proif)osak.

      '
     II'here are 70 rui.l.]..i.or) hwuse)hol.ds kLode'w･an(i up t)o 30 rn.i..l..1.[ion

new househo]d$ wi.j.1. be t'ioirinecll be.ffotr'e,. t:h(･.). yeur 2000. A zeiro

gtrrowt;l'i x.)oIl..i.c:y wrk.jl.J. de,i)y ex.i,sinii.i}g hous(i)l')():L(ils Et);')c?./tr(.;y fl'i<)r s(:rtzi.:-,aIi'y-

.i.ng inhei,rr bansgti.ex xrequ,xxreruch.ritr.Eh) otf many endex'gy })oc).r mx.1.llao!i.ci (/)S

L)eopll.E.).. 'X"he i.idlvoeckt.us ol zeMro gxowt;A rnust pon(]etrr where our houso･--

hoMd$ i.n fiormat:i.oi') wll.l g(.it; t'-hei.xr ennergy.

be.



                                                            "
     Wci c:i/im'×')t: £'('itcl'}et. k)cx.ikwE/w'd ii'i t::1.ru<} 't.o iil}('.) <llc.ayf,g c>j. W(.it,},(iSen

                                                               /t
I;'C:)Y'ICSw l'>E;'.t'hEkl,1S WCI,) ShC)1.1ll.(ll X'eCri.'X].il. 'X'hOZ'().t,ILt.1"Sl E}CliXf.i.C:(1za "Jlt .1Ss C/l

c'.shestr,ritc;troxma.a.st'..l.(:. o£r, wS,:sdc')m noti. t,io dc> des},/e.rrett'.(). t:,hings.''

  l We do expc.,.cte however, thae efiti'or,'ti.cs tro (./.or')E:serve. en{.).M'c.;y

w:il]. px'ova berkefj,(zrA.a,l ove.i: t:,zhe next: 25 yec'ur's.g, w.i.t:,l} tJ}acE) i?o.c,)si.biJE i,t',.y

c)ff et 2E5Cg s,[ivi.ngs. J[t Jl.sc) r}ot; gen(bxra'L.1,y unde"'..trstood by tl'ie

Arn<:iiz':i.can pRbl.i.,(], howevexAg t;hitt: c)ri(.)rgy r;egu:i.iier"e.nt;s wS.X..}. (1{emuncl

ti.x'icrirease(1 g'c?.ndetr:"mt;i,on c:apacj.'ty x"(J)g.iaxr('1X.ef:gs of". t,zhe. elif'ie,ct'.,i.ve.nc}c,is;

o.fi' o'u.r crc)ns;e.irvat':i.on pic)g.itr(:,im. !l/t:, :i.s", e×tl'xp.c/:tLe.d 't:l'icev-ttt muc'h {IJx:"ecitr.e..i'

E:,irnl,')hasi..c-; w.L.Z,l. be, placo.d on conservat.ion a$ a natr..lontt}). po.1..i.cry. .

riegthsiatii.o.n wl.th spe,¢i.a]- tax S.ncei'}txLveE･s l'iaEs k.)een i.),ro})oss(:)cl l.)otzh

r},titinlor)a,11.Xy and, in several ofi t;he sstiates.

rv..Y.ldeG. l.Qit i:',, .kl'.owe-.ifth- .I) ]. c],,s,,1.{: .S tiat;,ns: "

     O£' c;ouit-se, :l: ca!ne hence t() 't"i.k about e't xr()(:ei":Jty mi.icrh rna,}.i.gynod

                        't lt vt lp,rr.ogram--th-nL,zcl.ear. As an xntr.ncoductc).on, at m}.g3hic b- wox't:l'} riotr.i,ng

                                                           '
thk:nd' sinikt;us of t:hc). U}iiixed Staices nunyk.eai-" p.ro<,gxewin as <: Si J'anuancy .l.,

JL,977:

                               ,LL2..7...lii. ,'I!,M.E}.Z5.nv ll.,.Ntt..,IZ.dw4pm･

Og)exi`ittr.i.rxlsll,.i.c"xiEis'()s.slllssue<l 6 .3 9

Const'ruct/:ionPE)..ir}nj.tslllssuemdi fl) 9 ll.4

NewQrders'

beh /ffetrr x' tti .Is 7
Cas ncei J. Ea.t.j.oiis 2
R,e, ac't;oscs Operat,kng 64
.Rc-},tt/ct';or."sVndc/i.M"Co:'ist..rriactLa,on 9O

Reactoxrs./i Commj.t:ed 228



                                                              't
                                                                 '     Illt. :'sl'tou](/il be poant/.ed ouiJ {.'hE.tt] the fJ)O uni.t/'.s'i kM'icle.,tr con$r,ttr'u(rt.i.('m .

arc?.r}.re.$e..x'rLtr. (ik bc,ic]l<.ll.og ofi <)veir fP60 bJi .1,.'t.i.oi'i ar'td t;h&t'. i',hcb. 228 s">(tl,et'k)r

ul･lji.t;s tLl-lus- ficill: (l:(')Ilull:i.tl,(1)d hE.lvc). cl (1:Ell)clcMli,t:y (.ll.)ok.ltL tJ.htl"c}('). t-'ill)(1)s t],hckt.-.

(i)if tr.h{n <;ounictrrr',c.] entzi're. q}.l.(i.)ctciric: power." gi:':i.d 25 y('.va)rs ,,',u.3(:)t whcbn

raan ffiM-st !')rocit,i('."e('i ea.e.ctir.i.c.i t;y £xr()m nuc].(ear onexrgy. By .19, 80,

                           '
.tt is c.{uj.tc} 1.i.}<elgy t;h(xt nuclea.t" I,/oweir wi.IS cili.s,3I')],ace E)etx'o].euni an(.l

wi.1.IL be s.ieconcl oni.y tLo coc'i.I as a E;ource ot: csiLe(:rtJiric powex".

    t                    '
     rll(.,.,n ofi' our f5(1) $t.at.c,,s (.]et. vaore t.,han tti quaxrt!er ofi' tih(:'} ()[1.e(:t:.r/'i(2:it/y

ffrom nuc'.l.(ia.rr l)owemi'. (llonnecti(:ut clri.iTeJE/" f5O`l's otii ii'.t'.s/) el.ecti.xrti.(rAty

                                                             '
                                                         ,fironi tihe at;oinr tiol.].owed by Ne.bi:"aska, 47f2{; Vo.rinoni/'r 44Sg;r Ma/Lnee

                '            '
4O2; Soutih Cairoll.Ji.naor II6?s; bvli.nnesot,/./t], 13l.%; 'Il11-]..i.r')o.i.E/s, L3()C2s; No,rt/h

(rEixtho.IA:Lna, 3O[g; Wit.EscorisLi'x, 29. g; mn('l Ar-}<;ems(}s, 2t5fg. f),i.w/i.ng ti.he

xrE)<'.'exxft: crol.d wavc}, Chi.(:cxgo dexr.ived 48?s oE k.tE･; powft:)r: .ffx'ovn 6 ot'i lt:,ss

     '
7 nu(:].E)ax.r }.).l.ants and t:he New IL'ngl.ar}cl uarelt cus. a whoie, ovei' []O`2･,.

As a recr:enic pihess re].ee}se not'.ed, "w.3.th onay tti).ii,g./Jht onvxi."cJgey-at;,L(J)nr

                            '
k)uc:.ILeltsc power bm.S.l,ff(il t;he (:ount;x:'y ouir. of' c;in eiuthx'gency on the nioxrza-

rkr'ig o.ff LJcanua.ifry l7.''

Nucr.l.ear I)er'ff,,.or..rmai.ic.g.,l.:

     [Irhffi:rei hews beGn em ILivel..y di.scuss:ii.c)ii j.n t;he Vn:LtJ.ed Sltic'it.e..s /xre--

gaxdi.ng t:.he p"riioi'mexnc](i.i off nticrILeax:' vc)rsus frof,.isii.1.. III k)e11.ctsve. S.t;

S.s,g g(i)neir'a.Z.1.y n(:cr(->.pt.(.h.Cl tLhciti: i;:.h{i)xre i.s .l.j..t;t1e ci.a.irfGjrenc,:c) bci}tween t.he.

tJ.wo. A x'()cehntz; scepox-t not,cts tzhat) ew (.:oru},)(ixirfi.s')'ori of: t:he crumu'1.at:ivc)

ur'iit: gixvesi.Ji.itk):i 1..i.tLy fioir a.l.1. fi'(J)sfs,i..L if[i-if'ed pii.Eant.c:, ofr' !9O btlw o)f- moM'e

                                                     'Wi.tLh conipc,Ji}rab.l.(tsve. uni,i.is frSveiredl on]y wi.th co('.i]. c-inc'.i wi.th l.)xre.css/"xr'i.zfgid

WcltLG.x" /to.actio.t-s gfi.ves vaILue.cs of' 77.99s,''75.8?i, cmcl '74."7f2}. An



objc/</:a:.ivo vaJ 8O9.･ rrtv(}.i.1.til}.i.titr.y C'(').i: iucA;uif'e f'uic.1.e.air' 1')owc}.t' }')]c'Hrtt;sbve

j.s3 s'oinet;,ti"esi usGcl .i.n if}y:). ,lndufiiJ..x'y, piitrr't/i.c,ult(n-.1.>/r ;rifi ks(}l.ated to

lr･c)gull.Eitt/.o.try c"x.rk'iv.iwti.y. Ot.ix nucil.edi}:' o}l)}.)oii(E}rnt:cs £'}f'e..(.{uc:)i'it.'..l.y uEiic'). {:i).k･]

    Ffi.i.gure to cleit.tm schati nuc:;ILoar powex' iis not; l.:iv/i.n(g ut.) tr.o .i.t;s

p/tr'())rnj-$e.. IIow(}vey", a stLucly l)>f onc) mi,ix.1]ojti' Uni.tr.c)<il St/'.atLes nuc"ll.eax'

st;eEiiy} syste!n f.;uppl.i.c?.yj utLi.1.i.z,th.n(/.1 cx bckct;e off 1.8 Linl.t:ss showed an

aveirage kin.i.ic ava.lll.al):L.l:i-ty G.r} ].97E5 of' "78.69.'-----ancfi the. h.i.c.ghGst. trratLe(.l

unl.t stooc3 at 93.9℃.

               '
    VSr2i.trh pc},x'.fioxrinance re,cor(.ls cit: ti.}')Ls ll.eveJl.r i"icr.l.(-)air ut}i.tifs nrf£/.}

on t:he:i.ir" way ti(i)waircl e,×c;ec)cli.ng tihe eavE'i.i.Ii.nl.)i].jt:.y of.' corwc?ntiiona,l

                        '                    ',ffos.ssi.I--ff.i.red k,mth'ts.

                                                        '                     '
     IT.ti orni.ght: do weli.11- t;c) c')ompa:cb tihe c{va1.].nl)j.ILi.ti,y fi('iict'orss st'oii"

                                       "oi'ie (:).fi ([)i.ix nati]ii.or'igs lknva.rrgc?.st;; ut:L].j,.t';:i.es.:'s, (i:on'iinoi'iwea1.th Ecli.s's(;)n, I.foi:

ka)tge. nu(L'J!.eifir atrid coal."--.f.i.xed unitzs i:io,ur' 19v72, ].973r j.9"74, an(1

l.97 ts:

                    Ai.VAI.I,.A-.B'[Lll.rl,iY I;'ACI.IIO.R

                        ll.972 i£9"7.3 ].9'74 .1.97[5

Nuc:lk.Ei-"ew.r:= 72 82 68 6`1
¢o,,.i]."-thf,i.rred 711. 69 '7il) 68
     CVhe]rG k.$ exl.$c) a bel.LGfi ti.hatL tha ol.cle.Tr ]rQtii(:t:ovs get, i:he

iiioMre k/irxxr(i.,l.a.tvtblfn t:hey becorue. [['he.tre i,s. ]it'.t:LILe d(r{tia on "o].d''

ace<}ct:o):s s'b'incE) nu(:[Lecil)r 1)owc)l-- is st:[l'.)..I i,r'l i,i;s acic),}.eScence.

     'I'he r'ium}i)eir of shutdownfr, fToir tL'he. "c)l!d'' ntxc1.eEnf' p(])wei: I.>ll,ai'it.s

Connaci;a.c!.xt. Yan}<ee, j-s geeM'1'iii}ps a, good .i･ndex of. the L"o.1..iabi.ILiti.y

Of tr.he. pl.c'/intL. .



                                                            if
                      l.')I.,AN'i] S1lUtll'lll()WNS

                                                                t

.Y....[lilLcili.-I,}I･Z SI..1!･ms3-!.1,r,]..C2-.C.il. ,A.-.Y..S";EItlllS,l-t.,L,,g･..fl:- bl.1.si}I).S.1.,E-}.,l, 'l)OliE',･l

II.968 j.I3, .1.2 1 26                                                              w
                                                              w

                4 4 2･1, 9 "'7 1].                                                              j, o
                           '                                                               8'

     'I'l>e. dc;ttc/i wou].cl :i.ncjl:i.c':aticrt t}'iEitt: E.)errhcips pll.(iir/it perrtJ'or/'mance. Jiii}--

l;)rovas w.i.t'.h e}ge. ･

.N.op}3Ht/ll,1.f}..".-kwwr wwC2.19...n,. e:trat;.i,,,(?n (.)(2E}Sltq.:

                                                               -     Nuc`],(i.aii' p"wex' l')](}xit;, c'.'ostLs he}ve) a3.so been t;he fisubjecrtc o[i ort}uch

                    '                                                  '                                              's.itiudiy an('i di,s;exifiE.z",,a.on duxAa.ng tihe pltf-]t; .yk.a]r.

     F]rom an ltncedIyssa,s o.f the vath5.ous (iatra ctxvai,l.ablF..), it; :i.gr) eJv.L(/leixt

tcha,t tthe dj,Sfieirencc.?. in capital costi$ fior nv(,tl.ec,i,r powex" and cne'oux.1.

p,Xant/;s w.i t':h stEack-geit$ scx"ubbc?.x"s wi, .kl nar)row consido.ncab.Iy ti.n t;he

m.i,d-1980"s, mak,i,ifi,g elLectLcr.i,(::it.y gei'ierated by nuc.l(.b..air .ffar cheeu.)etr

}')e(ause ofi' lowex ,ffue.X <:ostr.s.

     Oxx,). pi:'olie)<rtr.i.(;m j.ndi.cest;(,Bs t;l'ii,at: ai ].2OO-megftwat:t: nticJIeceit,rr I,)l,e}ntr,

k)ui.1.d S.ri tl'ie r'io)rrt;h(i)as="t Ur'}j.t.e(i Sskaices tho opEi)raite ;Lxx Il.985t-iin98'7 w,i.I.1',(･1

c)ost $].3OO peir l<i.]-(r)wat:t;r assui'nLng 7℃ j.n1lr'].at':Jion.

     '!]hwa c},apA.t:g.:ixll. cr.(:>ssa:L w.ff a ()c>giL-.{i:i.]'e(a };)li.eknt:. o'Si ec.{Lri.vE)lt.an'xt:, ()oiI.)es<'rS.tLf

w.L.l.il- be ne.cltrILy $Il.2OO per kti.j.owatrt;, fi.fi sc:ri.]bb(-)trs auce .x'equii.rred.

     AnotLhc･}M' .cs{,,i.Jdy cJave siriij.IL{'ir .xr(esui.t:$---nyc.ronventL'.i.()na.1. nuc:.ie,ar

pla}'it:, $9'75/Kw. ('IhJi..E,/; i`.s ,i.,iFi ].98Ern) do11..IL,citrs a,r"id i.n(/:]..t.id(E.).s's' i.r'it;E,>..i/r('.').s-/stL

                                         'dk.lx'ing cons. ertl( t;ion.)



                                                             -ttt     Ii'oIH eLn 85O Mw (::(:)cil pl.f:iz}t; w.i tiho1itL ss(x"ub}.'erEE,r i,1s.iiii(j NN'(eF.t.(tt'l'i

co.txG.r ancl Jt.oc'c-kte).cl i.im} t:hc-} nox"tih()utstLr (::{/riy)i.t;c'll.l co.c)ritzs of $'76E5/Kw

a]re e$t/.j.rRat.ed. (.Xlff (;ooJ.i.ng towff)rs citre ife.qu.i,x'e.clls adczl $8f3/Kw t/o '

nLacIt.eatrr ceipa.tr.a1 co:ist: and $S!3/Kw t:o t.he coEi1-fi'.ikred lf).l.cint.sg' cr{ru.)it.n]

co£･]-'t;s.) rr]he f'iucl.ea2r p].iar'it l')a.cs c" t[,ot:al, energy, eost'Ly A.nc].k.idj.i'x.J

capi.inen1., ffuelt ai'ici (z>pex'at:iori c)n<3 mfti.r'rk,enanceg c), ii 3.8.cri cent.ss/Kwh

(l98E3 c.3o]..la::-s)e t:he c:oal. p..l,ant wa.tl')out: s'xcirubbexrs, E5.24 ce.nt;s.i;

the (:oal. plant with s(;rubbexrs, 5.93 cents. 'lihese nunibers Eire.

based oi> a 66g c:apeit¢i.tc,y tiac)thov ffor tzhe) nuc,i,c}ar pl.ant., -70tE t'or

t:he coal. p,1.arlitz witLhoutL s(:xrtibbeirfs, ltn<51 67g ffote/' tihe otil'ic},rr cotal.

pXant.

     rahe an.csssumptci,c)ns used: loncg tczb.x'gn .in.fl.at'ion r."aties 7g t.o 198.1,

Sag t;herrc.)aiEt;Gi:",ew nu(:l.eiiiti: tiL2ek, c:ost, 6O (eent:s/}na.ll.ll.i.oii Bt'.u (in98f5 (-.`ost.),

ea.cr.taucn hi.gh $ul.afuir coal, 240 cent.s･;, westrerrk i.ow suifui.- coa], 300

centiss; u,x'ani.ums $34/pounds enxth(.".,hm(tsnt;, $)OO/S:iwi.x; ffue,?..1. fjE'"bxricrc"{t;:ion,

$il.2)O per Kg; xreE.).rc)cessii.n{lll esnd w{r!s･;t;{) cai.sspossemll., $2ZOO,OOO/t;onrke; and

                    'PXtitol)j.Lixti ckredit, $X4 gx"can.

     [[io Ei)itrc:)v.tde t:he E!)ll.e(:{'"xr.i.c gic),nc/.ta.,M"ttt-i.nc,if nee<L'is o..ff t;he nE.}itL.i.oy), t:,he

A.nvestox'--owxiecl utriil.j.ththe.s c}xpect: t,o s`;pend ai)out $].22 bith]j.on c)n

constirucini,on ovei tJ.hcs. next.. S yc'".ax's, off w}ii.c}'i 60`g off t:he trot;al w.i.il.1.

bffL, c)ukssicle. £'.Snemnca.ncif. 1]x"i l.976, ut,i.3,rkt:rkes spc]r'it $l-7 bS.1.1.i,ori ox'x
                   T          '                                          '
new elkectr.sc,Lc: p:LantLs and equiLprnent). About: $j3 b.tlLl.,i.on is exr.')e(y'tr,e)cl

tc) be ncaj.sed .Ln X977 for new eXec:tsci.c gene,irc"iting (':anpnc:.ity. '1'hesc,}

Eitre .lltncgc) nun)bc-:s]rs and wil.l sti:ajn ut'..i.IitLy ff1nance.w). OporEitt;.i.ng

ncevenue.c)" i.n .l.9'76 were up IL3"g, ir)dii(.'.ttilt:-rk.ve oii tzhe nEiitrj.on's recrovory

£.x'oln t-.l'le x'ece,nt lracess.iol'1--ar'l(il e.].ecttec.:ical useage conti.nt,ies tlo



(;'].Jiilik)･ru･-s･-･up t:c) a}/)oulr. 6.13$ {l.sri'owt.h ipmat.(Li tl:oi" t-hf" yci{'itir .]u.ciiz cilxge<iX,

})trc}cz]l.i.ctia.ons .tioxr a.9. "77 fl;how ck sj.inS..1.c'ttr gxrowt,h xreitie. Zc'.･.'iiro {gM'owtk

c'Kivoc:at:e)s, who fi(!}:lit th(.} ll.S)7`;---'7E5 pciiraod waEi indi.(':E;Lt1ve oS: i.{

<::hEkngG li'i t;hc.> pubILj.c's };)e.rce).ptLi.on ofi t:.he. nee'td fl'otr c(.)rxs.se,it"vi,i{t,.[ioi'k,

l'ie'mvG h,vad to i:()cant; t.l'icSr },)ncedick:i.one/g.

IIIk'}.g. Ntlc. l. e..a,x I)Gbat.s{.: ･
     II.n a se}'Gse, irha nucieay debgzatze is a clln(ass.i.c exaiiipl.e. a.rx

whS,ch rnuch of tLhe pubii.( hns k)ercepti.ons nc:t bEased on i"eal

£ii,)(/r.ks/s. Ych.t t.ho$c-} [)e,rcept]i.ons ax'e Xci.ckcltng t,o behavj.or wh.i.c;r'i the

                              '
c}me.Trg>x indu:iitr,ry l'ias tio (ieca.1 wi.t;h---().itJizei'i ac{:.j.on to sll.ow down

Iluc].eftrt powEzli.1.-.

     ]1]et'.'.c.s 1,ook mox'e (/)].ottsE:}J.y at th(p. clynitrui.cs i.n tr,hi.s nucl.eatr.m

</] <'2 ba te. m
     tl'he cruvx'erit/. $tcttta o£･wnbK,Sc itt'.trS,iude.s ,in thc> itx'etit of eneirgy

ti.xrk<ll nucl.w.ax F>c>w{i>.ir c:ax'i i)e outLrz.i.nwh(.l as, Sio].lowE-s:

     ].. 'I,"}"tsex'e iL.s si;:'L3.'1. ilit/t.i,e publ.,i.c nLvEll:-cztsi'}estt; c).ff Arne.xr.i.(:eig'gi

         reail. E;ts.i'ierc:;;y },)}'/obllesus･; nn(] ti'i(.) rea].i.tzy off ei}ex'gy

         sighonc'tJiitges. Tiio. I.)t.iblic conta.nt.ies to balieve that
         ir,.h(?. "(rr'Gsfis" ii.s (>s's(ent;i(a'I.It.y c:ciii.i$e.d by ti.he <:)i..l.

         .i.nclu$t;,rr.y, w.it;h S.t.:s all.1..i.es t.}'ie utj..1.it':kes, a,n tLhei.r
         lt]ut:Lt(il1 (.lue.c.st; afolr h.ic.Jhcel:h I,)l:(,fii.t:]s.

     2, 'i'hc,tr ncc)JlmtL:i.(mskige between pM.ef.:nt)iffui ei)-.x"c-JY .i.n

         Aineirj.c:it ancl tLhm thvexrall.L hea:lt.zh off t,he ff)conot'n,y

         is cMJI.so thot: c]leair to t;he wub[L±<:. Whfi.].e t:he
         peop1,e weitl)t ixl(']rrea.c,"ed ()I'Rpl,oym().]'1tL opE)oIl't.Ulla.t,i.()S.;

         and a rr.i.si,ng standard (i)ff IX.ivrinc; in thE), year.s
         ahe.acl, t';hey senssG l.itt;:IT<) urg;Gncy f'iorr rn(ikii.ng
         dec.isti-oi')s now on bas,sj.cr e,nerg>r sup'p.Z.y c.luestr,i.oriss
         ll.,i..ke rxucrlc)ar pc)w()tr or e><pai'idc?.('l (L'oa.1. dev(?.1op-

         men{';. ([l"lie }recent) {]Eiis shortLaget h(iFr, howev()v
         hj.t home, butL there. Ss. stcii.II. u cluc'"hst;ion as tLo
         wl'iet;he.)r :L't .i.s (r.on,tcx"i.ve<R ()i s:}otL.)
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rl'h.is.'; coiiat./5,nmati.ori otr/ <'fi.is,bc).1.i.eil: .i.n til'ic}. I',)asic cme)'(..gy

r)M'ob].e.m anCl no (:,l.(:h.("r sientse (.)fi the. enexr{.]y/e.(':onoin.y

].:i.r'i}<ctcl;c} Ei,Z.Iows thei} I.)ub1.i.¢ t.he opport./kknit'.y ()fi ].(i)o]<--･

.xng ve)"y ffesvoinabj.y on ILhosa who say "Why ruf'ih
i.ntz.o Eit (ilc)c:[Ls-;:"i.or'i o}'i nL.kci{'.)atr'?'", "I,(E/,t.'s 1)(L'} e><t.i'a

crtt'i.x"e£uIl.", "We should stop f/){zri[.}./-rnii.Birx}i.of;' coei1,"e
"Il,et,L's no'tr. a.1.],.ow 't,1'ie ut:..a.Il.i.t..i.e$ t'.o trritii,s(,f}. t,he1,Mr

ra'tces ttsome more."

Wh.i.[Le i'}o one. a!:-gues} t.hat: (l(tsv(i)iL()pme-,nti. off riE)w ene?rc,Jy

Fsources, be t-hc}..y ni.iclc).c'.ir, coE'i.1., sr]yntJhetitc g(aE')'g

sha].e, offf--$boirc?. ('lrite]..i.ng, shou.l,(l p)'('×.:ee.cl wit;houtr
c".i.ll, prudent attr.entr2Lon to .k,`:･gues-; ()fr' f,;atletLy E.ind
(..-.>t'ivi.if'orrir"fmr'it;all. c)onceirn, tr.I)e iiit'.t'..i.t/.u(/l'i.?ia'1 c:'l .irRE"'e

a.n th(f} <L)oi.irLt;ry trod('iiy /is or'!e wh'i.(h all.owi/s {hf} public
t'o we..i,,(;h t')hese. cle}(r.i.s-,.i.ot')f,' wik.hottt,. p}'"oE.)(tsi"1y c"otisj.c3e.M'ny--

.i.ng ti}c.} t',rrad(:.-offfsg .ir}vc).lv(,{rlt i.(/ts., cle,cirrrcaE/,s(;(/a

e.(roriornj.c cJrowt/h, l.(.>wa)ir' .)(:)i) opvoM'tLun,i.ti.,i.esg, hi(.;hey"

E')IlC}M9.Y COSt$.

'I'he oi.11. car'id e.l.ec't:i':iu uti]./i.t;jes .i.ndL,,iss'ixri,es cF.i.T/"e sc'/)ei'i

t'.o be mEikd.ng exc(ns,g,s.i,ve protT',it.Jt,,t tLc)dttiy. I:'u.1.I.y '7ll.fg

o.ti thE,]. Ame]fi1crar} £)ub.l.a.c: bel.icJ;)ve t.I')e e.1.e.c:t:rrkcr
i.itr..i.k.Stic.)ss hthve an !,).sc"offi.tr inaxgjiii sb".igna.ff.i,c:ant:1.y "tJoo

l'}1gh."

Wikh ragcnrd to nucN.leckif power," trhe publrkc has fL;erious
doubtLs mboutr tlie. safiety oit" t,il'bee techno].o(.'gy. '1'hey
IEitbe]. nuc].ea,r' t)owe: the "'mosti dange. rotis" arx)･ )rcJy
s.,sou'r:cer an(a .a-...mbu.]f/3..L).g,?..Ir. 'i- i,,,¥..-.b...s･].I,tts,,ii,wwcft..-,..t/3..-..T: 3･3,-(.:nvA,g',L.{i..]Ipm.muP...s.?..lel.s/ll,;. ..k) l,i,i-.i)..t".,

sl,Lesi"i .itcrti.ua:-lx.,...{t)･.,2.g.£?-ll-.(.'.･].f.;sp,. 3...,.,,',,lff,fi.lwu.,.i.i-.p.,...f",}.S･f?.I.xx2--,s{-r...,.pmb.s-2as.m".fl,.." (:oup-i･(･rd

wj.tff ti'}i.s .{'s Ei be..ll(.>.'fi"' t.liat. nRci(,>.{;tir poweec i.s t;he in(ist:

eXIRStk'iiSi,Vs} .IiO-i.:lp.m ost' {pneir'{gy.

Wi.sch rrc>.gar(l to gk/heced:e.rr k'(/,l..lance or} c:oal. ths ;i $'ource
oi/T en(..).x/'gy tfome el,()ct;ri.cr. ut:.ilki.t:j.e,ss, t]h(n E.)ub]..ic opt)(:)E'seEs

ir('sui.ll.axii.xxg ai.ir po.1..lutlor} st.andarcls s-{c) thc'atr. monce. (.ionl.

con'} be },)iirne.d. And :i.tz sut)poii't$ grE.ts.atie.t: lj..in:i.t:at,i,:i.ons'i

c)n st.lrip--mi.na.nc.;, p-,rrtcj.cl,2.XaRri.y /i.1'x t;he We,str.

[VhGre. isg a st:):ong bctsli.eti amorxg t'he pu})ILi(: tihati xx(})w
ex'iGxrgy sourcesr pciit:t:[i.cu].axrIly so].ai/', are. cuirx.'o.ntJLy

nva.i.1,ab.Le, c)i: soon wth].i b,(). '1'hi.s l:c)ki.eIi j.n ot:.hcbr
a].t)G].:nat;ivdes, aga.i.i'i a].I,,ow$ tr.he }')u},)].i,c: t.o {ilvo.Ld ma')<.ii'i(,J

t;he l"ia):'(l, "}fe..aIl." <rhoa(.T.e, s, ml.)ot.ttJ, cleve1.c)pS,!')g nu(i:ilearr

erl(llrgJy c.'mdi c:oaj (.1f)' lj.he l-()a].ist)ic wayE')' ost sE'1tr.i.sffyJi.ilE

Aineri,cra's evaencgy needs £onc the next 25 years.s.

    Oncn,

t.o se>.e why

onc.,. underst:and.cr, trhes,',e pub.} .i.c at;ti]",tLuclesr :i.t ]..ci

 a(ilvocei}ti.cA..c/) o.ff E)><pan(,ied ciroa]. t,isr,ii(./3c,) ttncl r'nllc:Mcic'ax

e. ('li si" y

rvu.g?' .L. sti-y..g..lrt,,2t.-



l,}.{JSM.....SP.mu...}.i.l-C':.haq,l,ll.wwk23.]-tl･-..ma..j,-11}.fl.1..311gl,L.i]..,k'./f-.31.Nk],me,X-.X.w.S,)lrwi.me-.II,i.-}wnqi.-..E･}..e...,,fLS.i]-1'}..El..;,>.f.l..S-lo "

     The Eac)t; t;o tr'eniewnbe.irr howE)ve.i:s :i.s thcit t:hc) Artie.,iric'a[an i.)eopl.e

ftre E}fb' yeic, tkndieci.devd or} t.he ffut;,ux'e .nco.Z.c> various enex-gy sou.r.ces-r,,

:i',,ncl.u('ling x'iucXeatrrt sl'iould pl.ay. [l.'he biggest[ probiern h.i,nclera.nc,g

eit s'oph,i$tlct'ited judgnient on,'this cgue.f;t.ion ths ba$i.cr 1,acrk oif know-

.l.edge and :fiit(:t$. Wi.tLhti.n this c;uirirent; at'.t;i,t;uid.i.na1. mi.I..ieue sceu:'c)

$t.oif'Jie.sr confiusi.or} and fi.inratr.ii.or'iaLrk.tJ.y c)ftz(i)r') tL.irJLumph. On'k.y

thr'ough ccFirefiu,1 c'.,du(at;ion of facts itnd kr}ow.l.edgde cau Lhe pe.opl.<,]

kRow wl'}at//. tr'ie x'eEil}. </rhoa.ces a.re tt!nd can t.heMeemfter niake t)hc,v'b

de(:j,s.ions w.i.s.ge].y.

N,tl,cl.e..aK". .tn.i,tthGtrti.v(i,fs:

     xxn spj.te off whnti nc have jtkst ssEki.cl abc)vc,i, genera･lnye rkn

{:hEL, Vnin;ad Sta,t;e$, the s?.R,s',}ll.E-.lt:,irlcl. ,me}c}olr(4."ofr' tiIEI,} P,.,}.,!,.C.-,!.nve,3?..)r..ptMcl)LIIIwwQ,,XT.,-c'A..t.ipsi,,ll,.E.l.

st:itt.Lons i,s a<:cupt.e>d by tzhe generesl E)ubJ.i" a$ ev.i.denced by t..he

i:essis].t;s.g of4 .1,,ga,cr,"tiL y(i)aits Mio},rattLorri.imi vot;c)s. tfiJStr.houtz k)c}ll.aaboi':i.ng

yokm wi.t:h tLhe i:esguXtLss wha.(.ve.h you a, nca urxloubtedll.y fiul.R.y itwance of,
iet; rr)ce .M:g･k/,･"t%Rlgge'tw-i･-tee-L-hge9-?teei -me"･l'ektt･ti-a-g･c).･ss-.

     dnS...,I;,.'ww･AE･!i･?,iZ.-.]....,,..... E.l.9..iK/,wu.A...veCwh.A,.-Iil-."l.g.iner,;,...,IEi-l･,llS,81Cttt,].N..I-IC.."A.,-{.5.tt･

           t.tt....t,/.t,..,,. ...tt..t-,.
   Ara.zona ""''''--･-･--... ,.t.--""" 30/70
                     t tt                     .ttt                                ttttttt   (IJoJ.o,i:'e-id# """'"･-･-..... ....-･-･"" 29/'71
   Montr.t:u'iei ･....,.,.....---･-''";::tv"'"i""'----･............ 42/l58

   Orregoxx ...---"' """'---..... 42/S8
   Ohio ...･'' ''--3.2(68   Wes s,h....ri. n･g''tiOn 33/6'7'-- -. ... ..,

     Count.1.ng tchee JunG 8, 1.976 Califoncniew votce, soine l.2 milJ,.i.on

Aiiic,)ncicansfi reF>.xresenti,.img sevGn sstiei}tes-s contcaa.n.Lng enboutr 20?s o.fi" t.h()

tiotcal Um.Lt.ed Stat:es populaitS-on, hava J'icitd the ot)poac't.unity to cdist.

t;hel.r vot;e on nucieanc p(:)we.r. X'o put: tihis ,in pekT.c.;pe(:t'.,±ves t:he

ttff-tscfi},nt (Jex,rtc.)x"/.Z;'oncd piresidEbntial macrgthri was ftrJ./48, fis'o t;he s.tgni.･-

ffi,(ennceoft'.hesefi(.)uiresi.sveryobvious. ,



                                                           J
    II,Htnirti.he.ir' c(i}xtfl,i.jirinE{it::i'.()ri of' t:h.i.s:) }.)k.i}/])IL..i.(.) at:tri.tLk.ide w`:)s

                                                               (          '
,1md1.crc,/it(-.i.G .i.n ci R()p('.i.x R(i)ll)orrtL' r(,},ILeta[,sch.d i.n ra.i.ci･-Oc.:tr.obe.i,/'. Sc･･)vent;y

pexr ce.nit ft'ivox" coi)icrk!)ue(1 advance.s 5-n nuc'le.cii: (>.nei:gy, .1.3?)

bulLd.ev(.h we} have g<)ne as')' iica.tr aEr, we f]･,hou.1,d, 8(g sai.d we hc-xve

gone tcoo fiarr nowi and 99o' did noti i.inswe.trr or know.
gig･･k. ftYee. k'g'kEe.,ep. X. wts-lt-okew </:eqpt pat/"{/"}"･' , l'w wexa ･kQktc' ft.kdy"sc

    /IIn ,l.9'77-78, t;hexliG eiir--･ a possi.bJi [. i.t;y of t,wo i.uirrthez" vc)the.s-----

tvlarinG /i.n ll.977 and tvlthcr.hj.gan j.m i.978. S.i.gnckt.,ure gatihe.xrj.r>g is
,fi-n plkrogxhoss now .in thes(['l"'[tw.,#･'{ltSE'l'ik(l"eE,;'ts'gtu;"Y&F'Si""}ff""//s'<'ff""1}'t/"'i/i//?eb"i-za,W'i"E//'//etE'1'"'//'""//''tS'ii}""'t'J't':ri"ll'`ve t,h.i.g'-･･whti-･"-･-･･･-)

si'naiL1. iiurnbeir off new /i.ni.t:..:i.at:, .i.ve,s/s .i,x ii.nd.i.(:.at:.i.ve i'.ha't tr.he

ireffeMei'idt,irn/i.r'iitii.ative pyocess t'.o cha.1lq.,}i(.ge T'n.ic':.X()caif' e×pans.;l.on

haf,r) prc.)baibl.y ncun [l,t.s course.

.N.L}lsl,.X-s.2s,}i!lrpmpm.li.I,lys.ltt',,L---glLM/E"?l-e:

                                    pt                          '    Now, howavei:"s ii.tr ji-s probably tz:i.i'ae. tio t.u:'n to the m()st;

einotiiional paxrin off the in(aust]ry---icl'x<L, nuci.enr fJIuel cyc:2.e.

    'rhe px"obXeins ms$soc:)i.cth-ilse(il wa.t;h ic.he･ .E.ront end of the fiue.i

c:yc,Xe aure c:ompaxratrivE;.My eass,i.ly uyi(/lc-).z"stcood ikr}( ltl'ie es(.)lt,itca.on$

    Mr} tthe .ffxront; en(ilg vixcini.uin supp..l.y Eitnd "i}i:ri.chrnEent diir'e t;he

tiwo cur.rrent p2:obthamT} asce.E,ftss. IXnso,fair eis thc.ts fl'"ime,r, an .i.ncreased

uxrEm:i.u]n expil.okrg.1t; i.()n pxhc:)c! lrewrt ti.s ljlxxcile,x"waky, wk+ t:h ti.ics obI]ct}.c,r.'t;j.v(b

                                         'bwing ithe bet,t.er defin,itzS.on ltnci :rro.$o.It}i)'.(/)n oii XT)own E,xncl pxovc)n

nceservc)s.s. antr is gc)neixal.1.y accepted thati t/he..re eirc} enough

trreSeJrvcls- t;o fi'ue.ii aX,l p].c',ints j.n ope-}Mc-ltr,i.on, un(lel:" coi'lst;ructLnkol')

or coinniit:ed ait, kh.i.s time g}nd e.ven beycJ)ndl ir'o)r tl')ej.nc IiuJ.i 1.iCe..-

tca.me.



        "tw>sc･te･ ,･rpaetkifr

    'J.'he aiL･a-},'p,il･･･e･---･be)Ji-,･･(b･Eyxb-･ss,howfl･; trhatz 1'/:R[)A's. er>ir.icr1'irnei'itL <:ru}/>a(.r:i.tJy

    ri.ri G.9g6,'ni.rie yeax`s her}cre, (i}ve.n assb'uin.i.r'}g?J (::c)rn}.)3.(:ht;.i,ozz

    of at 9 m.i.lt.k.j.on $wu m(ld-son a't; Il)oytsinoutil'}, wi..1..1. no't

   '
    be aclec.Iuatre to meet antiici.pat,.e.d cle.inand. I')ema.nd ,i.n･-

    ck.i.ides eruri(hiT)entJ sex"v:'.c.;(i>s fo!: l4]---]89 (;we off doi"().sg,, t'-i(.:

    ikucIle.ctiii" r.)owetrr s)ILantL,(."apac.':i.ty (969.' of,i whi.cl'i :i.s a.l.x'ee}dy

    unde.xr cont:trractL) ancil Z08 (iwe o£' tio.rr{Ee.i.(r.Jn nuc,:1.ear po,wer

    plai')im capc/ic.i.ty (],OO℃ otl' wha.cl'i .i.s. (.i].rneac/ity LiT)de]r'

              tt    c.ont,ract). `Il'l'}e t.e-"/)ll,.(f). 5.ttr, bas(/>.(ll or'i ().2{e U-23Ctr {:a.i,}.ss,

    t;he inos{: ",(.'.onomi.c'.a].lly fi'avoraabl.e dissmy wit:i'i U30f3 at'.

    $52/[1.b. arid enriclmient chflrge atr. $l..3.0/fswu. '1.'he tablke

    ulso a$$urTtes no reK>roc:e.cssdeng.; o, ti supenti fiuel..

                                    pt
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              (r･wt.l""""i'i'6'k"'ecast//. tio,r ,].gsc; ..･･' wlj]'liEli)t-g'i,'ii(:[i'li,1yt"

              '""m' "''op'--･..,.,, .V-'"''sLtJuI)eTrtan(pt/Acidth-On
               !,;..::(E.ue.. gLo.rm[gg....Al,.g.;))..1'･':"""'X-.:l･..Sl.l,-a,M..lml... .S.ll/..3.,,.ll.,.{kl.'2-u6..)-. ...ewk!npt,i,.,Z.,Nl-,ym,i,.f')J.)-;･i.}.,.
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Sor"ge...) (.)b:',;ex:vcrikde(,)M'is,/s:

    * '.I"1'Lc). PokrL'fslu(>uixh E}tdd--ol`x .i.s's ."-it nec','.e..st/'sli.tly an(] InustJ.

                                               '       bc). gi.vexx pMthoi'ity tio ineet i.{:.cs sc.hecluJ.e(,l (:oiupJ.e.t/..ion

       datJe; ffox fiu].l opex'ati,ok'i j.n l986. 'X'he suppl,y/

                           '
       denianCl crossovEtx' oc:(:.uncs in ].982/l9813. rVl''!e

       E,)()nct;fmiok.]t;h a(11('l---on .S.'c.,; t,t'ie best]. as,skirrance c)f

       obti,)inkng schc) next: rk.ncxernent) ofJ- supp.ly.

                                                      '    ik Cor'ist.ifuc'tLc)n iead tiirries oXi 8-l.O yc.).att's n(.licress1t;ates

                                         '
       a de(::i.$a.on a.n l.97"'7 tLo .inc:rrease ei'ir:.LchmGnt; cEiv,)ac.i,{:.y

       b(/)yoncit the Portrsmouth add-c)n. Il;vc?i") wi.tLh t-.he

       exlldi.ti.c>n ofi anot;he.r 9 mj.L.1:ion swu's t.he suppl.y/

       cieinmr)d c;.x/'ossove.i' oc/icu/trs i.n ].989.

     k M]l.<DA tts}'iok,i11.(/li rTia,S.nt:exi,.r'} "'trLi:Ekn$,nct;pm/i.on'' 'it.c"i[i-ls ait:

                                '
        O.2tt V--2:3F5 einc'l sseek tco set "operairi.ngt' ta.i.).ss at

        O.2Eg V--235 eni: th(zi. eascxxkesti possrkb,l.e tti.me.

    'I"k(mett-) are mEi{ny probXeinss schat need to be reso).ved ass.gocii.atied

wj.th t;}'ie end c')f.' tc,h{Ete fuei c:ycle. X wiJ.j. motc e.}.EaboM-elttze upc/)n

 irhem otr.heec' tchak'i t;o not" t:he>ix thci･)y steXate tio .regul(utotty .It'idecrri.---

 siv(E)nvass. And, ssSnc:e t;hesma pxrol/)JLei"th' aix'e. we.].l, known, II. .c.r)hcil.Jl.

                                      ' 3ustt 't:ouc:h uE;)on c"lt :fiew.

(llE"twigdvsvr･"l" " g:.;'x,v:r3iLtw･･e}igee･tspt" Stctstwi)wige,ts.tscit; o3T. g'2℃x'}ft'e:, C)?aci'<keq

     ll.. Gl.IS"MO -- 'X'hj..s do(LrLtmerit spcins' t;hc, scopc'. ()fr' and--ofi-cycrll.e

 acti,vj-ini(･i)ss. ].t$ ff,Sna:1. dff;tsicescra1.natcion w.tl]. krupacrlt ur')on desi.g,ji'ig

eonstcgeuctc[i.onr opck>):anti.on itn('3 econorni.c v.iabilj.try ofr' iliostc ru.i(.:.l.eur

 nfacJi..1.Lt;i.es. whetihe･xr g)u rec"yc.l.e 3.s-e.}llowe(k or not, h()wevor u

 ncec:yc:l.e shoul.cl bci) x)e..x'm.l"'"tE.h.d, and the). spent'. ffuel. sto)rage pxob.l.etn

mus'tt bc aidd/,es$eca.

'



                                         '                                                             tt    <1[t.; wou,l.,(11 s.(i)(,)iu 1.i.ke. t,.hc) }')est:, i-ieixtc,i.o'ritc'itil. poll.i.(;y 'Li't{i.cex/'e.c":.s

(:';oulldi(il i)c} sE;)}:'v(,,×1 by t'LhE]t sepaxi'ctit;).on oti u.ciEiblLG?, k.)x''odu(L:tLsi; an(1

was{;(iiss e.irid tihe i:esk..ill.tctu)t sii.gr'i.a.fij.c:an{:. xi''()Cluc:tLJi".(r)r'i, vo11.i.irnet-el

                                                    '
wj.s;e, rkn tLhe gen()..irat:rLon off bot;h h,lgb-.levek, and t:rrltnEsuranLc

wastGsl;r tl,l')e ones th(lt gel'i(,)x'ente tJl'l(" Illost; eru()tl,1.oilal. scela()t.IorlE･i.)

               '
,.,.,,.ftl,,.,,!3"i",.,'G':l't"Y'SN.-'¥,'1,'-Y'Ewh'11"i'th"('l,illg'fa'2-iii':,Xi,,,[l.i'liC":,13,",11f.figsllif)g'itx'g'ii[s/11es"･iicJi'f/i/i},11s.tkr/e53'･(lftp･it,

               'Aa,ir"e no .realL de'is.i.gi'i ciritf:,y'S.Ei, StLe'inc.lax'cla Review I,)liai'}s, o.)f any

ot:hex" gu.i.dE?,.c,' tio itn aplil.t(:ant:. Ti)e.x'efox'es i.n a wa'.iy, theMe .i.s

r'io st.icrh tr.h:i.yrtg'II g'itg; t;}'ie "iratchet:ing" t;hat: cz)(:c:urr.s w.l.t;h ntic].(i)ax'

powctrr I,).1.flri't:s 1//eccwius.e bi'iaic tLcvhM'rn 'imli)'1.ies, ai'} ui'ici(i)irE;t.(r)('>(/l iii(]rc:e.pt.esbl(}).

steiirtLj.n{ pofi.n't. [rhex:e asi'e, bit.c:ilcL' ]i.cens.i.mkg i.ssues/dec'.'i.si.ons

w}"}5-c;h NRC mus:eq,tJ, fi'ace･, bi.itL (ilue t:o i.a(::k.oii' EiiL/)E,)IL..i.(;mtL':i.oi'is.g, and t;hc'}

(;ESMO hea.i[rJLngs, j.iL'titIl.e, i.t- any, eii.['ortc .i.E; (addx'ef,,Ts('iscl t;o ire--

$ol.v:i.ng t:he$e rk.tztrean,s oSl (r.orit:entr.i.oii. NRC i'tsea.Si pof.gsesses

oi"ill.f iii srnua].1- (:adi::e of l<now[k.edgeab'},e p(f,},op.i.(i}. cavknd th(s) efifioxrtL it.n

sc)in(;) t:c)chn;Lcm.t aireai£ts' a.s dSA.fiffusse. By t)hEitt'. .i.t: fi.s nieiant that

:Lz"i $onic} tttredlsf,' t.hG OfiSi:i-ce (z),ir' NucJ.1,ctsa.xi' E'l"E.ictLoM" Re/)gull.at.1.or) t),}:'o--

v.i.de.s t:he t:.e.crhiij.cal. fsupport --e and c)n(i.i c/riizznoit use khe inet;hods

ffouc" a h,i.ggh }.)ncthssLxiww higi'} (:}uE)vg.y ssysst;ara (z-qma(ptizoir) Eftn(L3 c')I)pll.y

kh{:?,m wJi-t:houk 1uclgernei"iti; eo a ll.ow pres$urE.i (inucr.h Ji.n ven(:uuin)r

low enc)..rrgy E'syst;eru such {ii:s Ei sepacrntions ffa(ri.]-a.t':y.

    3- HI.ilE?.Li.r.../["-.4,SZ.!)......Ir9･l,･i･(-:,M,(])gI'isJi.dex"Ert.1E2m:va.; - Wi,t)hout: iii.i,rrt;her ()><-

plXannentcS.ori, Es'ufi,t'x'ce t;o $diy. tehent il'}.i.s whol.e area i.E:s (':omp.l.etel.y

                                          .trk.r}t;eucmes,hc'l(il w.it:Lh tJhe ,S'tt(k{;E) Il)E"ts!)art;I'tlGllt; mr}d CoIigl.lt'eE")c.i ()x()r(].is'".i.I')(.;

an e. ><treinG.l.y hc)E-kvy hand.

e



    4e i'<itflid..S.o.a<k'tr･.i.,ve W.c.itt-].t'.s-'}s,um. -- 1'h.i.s- sstzb.jce.c'tr., whj.c'h 1rus bcx}n

dG})at:.ed ncht:,.i.on{,i.l.I.y, x'e.cxLi:i.iress .1..i.tt;l.e eminp.IH:Ltii.c:at;Jt'on. Ati t:,-h.i.s,-

sci.i"c?.s thexe i,s no tLc}chnol.ogk.cal. yeEkson why wast.o.s c.arinoki bc}

soll.:idif.ied fi.nto <'h pxopc'...r flrox'm. r.['he pyob].em li(,"i$ wit.}) the-

].c-itck of:' c:.ri.texi.a as inc) wasste cl.i{ E,ifsi.fii.cratL:'.oi'i, the acceptablLe

iiorin fioxr dk,spc)$i.t;ii-on oii eeiit):h cr:L.assi;fi..fifi.c:at;.i.on, an(l tr.he estab).i.sh-

m(-.).nt oti t]he Ltl.t.i:'.mat:G ireposthtJ)ory. k",ven .l.ow-1.evei wflsz,"t.e)s,

whi.c"h usedi to L)e eas:i.ly di.sposecit off at buit;kal srktef,i, aife t;he

sub/jec?.ti otf nu.ich conce,r'n - t:he cri.""x/-nt si.t(.)s a.tre ff.i..1.,Z,kng i-ip,

$on'icit havG been </.}osed, and rie3w app], i.c'atiions/ a.?re>. bei.ngj helLcll

up. A se,einrkng].y minoir pr"obl.c!!in, buin one. w[Ltih s:igni.tYfieant]

c:osin rkn'm)j.ic:c'ftica.,onss .is it1}e event:uc,AIX. cl.i.fspotl'iitiwn off t:rans-suran,ic

cromtat'n:ii'iaiced wemsices (tche cle,ffln.ition S.s [Ii,xc.king), kc)iacto,r

                                  s
cLc,idldri.ng hull..1.s an(il ot:he. ir hairdwe'ik:e. Bec:aus" oi:- tLhe inajoir

uncereaAuni':iess ri.n tLhJts whole ax'e,tti (.func':luciS,ngl p(,)ssi.bil.e siifie--

guascdss acequSxemexaics), khis pak:tr. (/)Sr/ ei xep.ncocGEssiLftg .fiacful.ity

              'cou.].d equeml onc exceed iche cosst:ss c/>fi t;he sepax"ati.ic)nss iia<.1.l.rkt.y.

                  '

    U,'he cz:ostis tj(,)sc dii.spog:,al. at:. tiihe QrventualL gove.℃'rkrnent, owne(.l

an{:.1 opex:'at:eci ur(,)po$i.'ltoucy it.re str.,i.ll unl<n(:)wi'i. IIndus3tLM'y sishou]..cl

peuricx'cipiAt.G i.ii thEp. esir.ab].alshrnent off tihff beit$-ss ffosc tLhescne, (:os.:stzss.

    Opponentcs off nucleax' powe: hnv& exaggexratred tihe probZenis'

ixxvokved in pencmarieRt wastr,e drLs'posal. by conafusing t;he th$smue

witr,h handa.thng of Xrkgmuid wasee.s fxrorn tthe ruthl:i,tax'y x`eac'tsc)r

gex'ograin, by hyperbolj,zthng pluton.tum x'i.sks cptind k)y imli)1.y.Sng t.hat

lnLuc.lh clutitmti.tLi.e.cs oii wast:es w:i-rt,'1- })e' i.r-ivo1.ve.d. [t'he.i.x' crhti.irr(;e



                                                                     l
    tLheit; t:hc:)x-c). i.F.g n(> so.l.}.it/.,i.on k.c) thE,). w({ifi;t/Ei cl:is}/)osall ii.s.sf,sue

    rnA.s.csti.atLeE-is t:l'ic) ii.ssLie7 a nurnb(ini" ot? fieEis",.k')Ile c)ptz/i'.oi)s (.)><is.';ti

    axxd eitia o}rclc}irrly choic)E} c{iin be made ii.f it1'xa publrlc: polic:y

    proc'ess .ts-s not excrx'uc.iate(a. '

        One, shou.l,d a.lso ,x'ecogn,i.zc>, t.hat. Il.i.clui.cl EEii'}d gaf.seous wcist.es

    all.E.lo Il)os.}"e di .c.'".i{IJI').i.fii.cilnrlir u.r'}cc)):'t)c}/i.:/Lt.ITr. Offi-c-;e'1s-')" t/'cr!c(:)v{'1}},'xirf f"o)r

    kiryI;)tion c.inc.l :i.oda-rie,L,$, F)c-'.i,x't;ii.ci.,i1.E.u"'l.y, c[.r,n} t"'esK.At r'i(:)ti, on}y .i.r)

    as y(Eit-f;()n--be (ilGt/z(/)rrm.i.necl c';os, t;s, butJ. t}'itF,) 1(}tcrk off <':oiiu"et.'{r,i.(}].ILy

    deinonsttratJ(ncl opexurtilng fsyfst.(.)inss c:oul(l knpac)t. oi'i pXant (')perati(')n.

X'r･Ti!-s"'":':ii""' s. ,I,?.-,i,,t..i..t.,-y,-,).,u,.]L.ll,i!ip. - f.ii,hi.s j.s .inext:ni.c:ab.xy tj-ed .int)o c;ivjs)'M() Em('i

    unt,zfi.IL t;hdi basic? I)u ,re(ryc"1,e dec."i.sj.uu i.s･; rriac]e, iti, wi..3.1. bc) un.1./i,ke>11:

                                                                    '
    tr.hattL curri.t.c)rr.ieil .{I'oan[ se.1.:i,d fioma''rx'i aricll cxc({fiptr.al.))-e pe,xc.:kag1.ng wi.].iL bo

                                            s    nRadci,.. A Egr"ei.1,IL t:hi.ng a.i.kG i>tikc)<a(,}.i.ncj ((11c}s.i.(.in off c:rontr,a.i},ier, i.tis

                                                                   '
    itc:cr±dcts.nt conditions/}'fi tkc.) T)uinbeit" that: {/.'i!{n bei shiE?ped ori {}ny one

    vczts.h.tc:le., ei(:.> wi.,XX reclk.iS-]i'(.h. eit 1,citze i.i,urr'y oil (j}esigi) an('1 (;oll--･

    StJx'u(rt:.i.ol'i actcn'.vi.t:y iioir t:h(st $p<thc:iial vc)hic'].(.>.. <'I'hi.$ sari}(x

    pirob.Xc)in, of courr$e, api)i.Se$ t.o thclt waEst'e c"ark-yi.ng vahi.(r.Me,

    .fr/o.x' wh.i.c:hr at;, hehk.s t:,irii(i-;r tha des.a.c.;ncat.(-)d crontaiknc-.i.r hc/ilsr, notr/ becin

    yspthcA..ffj.E,}ca t;o Eft sufiff.i(:jsue.ntr. d(.).gr(,x.,). g'x.) wif-n.i.tt clefs,i.g}"i tio c'omieenc:cLli.)

    fl'hex:e ii.s ci.Lso em potentj,a'l. t'.hc'itt I)i.i tvay not: Z)e .cseg)ct/ix'ated outr: crltt:

    thi$ tjme, but. no decj.slon has yet b(.)(:.,.n mc-ade. t:'hdi't a.ndecj.s'si.ve.--

                                               '    ntt')ss tr:"equix'ess 't]hen, that:. thG seEv(',}rr(kti.onsr, fa<)il.i.tr.y have '

                                 '
    c,n'}e'tchE:?i[r degree o.f .fill.exi.k):iirktLy, !')ot,, on].y j.n t:.he onca.(.;/i.r'}al. f･sepaurEii-

    k.i.c)ns pncocc-ne)ss, but. thx"okngl'ioi.it thG remE.i;ir'idc.>.r off the. fiacr.'.1].i.tiy

                                             '                                                         '                    '    as nex.it.xron ffG.uxes anc'l (':r.i,'ticcit.1.i.ty con.si.(:l(:iratr,i.ons could .iri--

                                      '    f.1.urmnce piv).i.ng des, iLgr'i aT'i('i .l.ayout;.

      tt
Thel U. £]. x;nvi.ronrriental I)rotecttion Agency has recentLy prornulgated
/t?RSEgar.g,s foisgghg..FN.usk.,g,ycge, Efig"K.g'gEi･.fios'.g,"g.g:ch,;s.d;osc.filvg,mg8g,riaXs

the$e :sotopes must be co].lectede vJe expect ii;IA to also add to the
Standard Cag.            turhe remainder of the standard (2S mrem/yr. whoXe body,
7S m?ern/yr..to thyroid, O.5 mc of i'vt 259) wUi go into effect Pec. 1,
1979 except for Vmnxs which goes into effect Dec. 1, 1980e

                                 ･ :･                  '          tt i. t/                          st                                  ttt                    '



    A.ciane.its:lde.,onE}]ui.isstaJl.wa.ys,?r(.}fiie.iRLi)e'rrt;hcat.a)r"e,e)c/';toirk-g .

designc}d .f-o,,.rr opti.i,,rni,im eir.L{Jkc.a].i.ty, {k .r;ci};.)nt'occ.>.sf/sj.,i')c? pl.c:iHt.i tLo

prttivE)i)t:k'.t----E.itr'idtl'i(.).j.gxtt.ekrhciisai}iui.t:,,ip[L.i.c.i.t.yof'sink/'e,uns '

and fixi.xt'ure.c-; of vEameyi.ng enr.i.chmexxtr i)nd matr.ei:ials.

     'X"ho.:r'e ifi si:,.i.,1-l sorne woirk thmtL iie.ed to be done. to .lrnprrovcn

t;he sol.ubila.ky (azad t;heire.by t:he sepc).xreatr.i.on e£,ff.i.cj.ency) off

in.ixed ox.i.de ffi)e.].$. Currentl.y, t.hey do notJ dthssolve ()asily.

rl'h,i.f.s (':`:]n mc-}ark en' t:he.r a s.l.owe}r pr.oc;e,ss,s or; the Eidd.i.t.ion o,fi eequ.lk)--

m(.),ntr., wh'i..cl'i .S.n ei.tJ.her c:as, (R (:ost-s rtione,y.

     6e .S, Ei.£'(1}.EIL}aapm) cts. U.i,x:g),r.E.i,}.l.I,}..S.i,.1..2.igs.. -･ (:;Ii,ISI}･10 Eimd t.he otthe}"

act/,i.vkiciess ur}dex'way i.i'i thG.s areva k')oE･sc-). as.i.yn.i.£i.ca)nit des.i.cji'i ai')d

cos.gic c:ons/i.de,rrc,ftirth.()n. Ii'} c',idditL'thon, ik reprp(.:essir)w pihnt, }')ems

anc)t].he.ir x''e.i.tht:ed anc-s],.yt;.i-call. p.rob].('.,rn---t.'hat'. ofi rfiat;ci:)rr:Lnil.s a,(count:-

itbiIl..i-t:y. W}'}.fui,e. .in a',a xrc-b.acit,c:.))i', ESNM acrcoiir'it'thb.ikj.I;y fi.s m s,imp11.e

                   !
riiEit;t.Gxrr t;he.. (.{uest:i.on of:' encc'u:rmc:y oli mci]cisurrement;r c)fi whi(:h s'itrre.arns)'r

Ehnd threguency o.f complette inventr.oxry, cmn impact. upon fJac.i,j,rkt.'y

operent;kon" il,esyout mendr j-n $ornc) cases, tJhc?. tu(it(k o£ pre(/',lse

iuue.isui."i.rig e.quipment is.; sitiiLl a s.i.gnithi.cesnti te,c,hnic,,;a.1 p'ifob,lein.

     Bde<::it/:ss'-ee memi'iy ofi nt"ies.a,"de k:)er'ok>J.vaniff w.i.1.,L be cl:i.E::;cr.u$secil ti.n {3nceelii･Ji'k:

cletLa.tj. by thch. $peakerrs in fo].U.owi.ng sesfsj.ons, II w.L].i noic, c?.k.enL),ox"c?st.L()

S/rti.℃'the:kr ttti t:hi.$ ixS.rne oit.heir tihemri to not:e thtit: tihese p.co}i)Leius have.

o.rr car'x be. so:Lved. As riot:ed, irnany of t'.hesie pxrob.Xe.xnfs i:eE'{uitt firoru

t:he tr'ui:l.u!re of gove.i:nn'ient: ].eadex'shj.p t.o make clecis:)ions.s. !)ue.

                                     '
to t,hj.s appa.rerkt poi.i.cry of onXy makj.ng-de(:,i,sa.ons at tl')e i.atr.ef..bt

<e'/nc3 ,fi.n sionie ca.c)"es, too .1.ate) houM, thndustr"y ffixxds :i.tse.l.I'i den

a F)osi,tthon t;h;.air does r>ot; pe,.ri'm.i.tL .i.tr, t/.o make tJ.he nece.ss,aM"y .in-b･

ves, t:ment: cilue to ciln uncrert:ai.m capj.i;al- return. 'J"h.i..c.; unc:e.]rt:ew.a.nt:y



i.s hydxa-ho.itd<thd S-i} tihat tihff) i..amj.n<lg otl' iJhc) cie(:jssti.o]'}, t.hci r'iEkt;ure '

                                                                   .t                                                 tt                                                                 .nolS' tche g)x'opo$,(Epd b(rrtr.iom oitr whEz>t'.hc.'.lix' ;,ii moM'at:io,k'"i.ugn o.tr pxJohi.b.i.ic/x',6ii

   '
wii.].,,M Mesk.klt:, acre ak.X pos$.S.b.i,,lii.t:i,es... PM'u.i(IXq:'it bus,i.nE,)$sinei'i,

wi.t)hout sorne fioi:'n} o.ff govc).xrnTneRt: gua.:`artt:y, carmot conun.it i)he,i.r

orrgexniz(ritrrion's fiunds thn whatL rnu:h'ti b() (:on$tncue(] as itn extscerne.Ly

rfi.s}<y thnvesimnerlt. rr.nso'fianc t.is Ijus;t i:he Me,proc:esssinc,; scts..gmGnt

oi'" the end of the fue.L <:)yc).1.c,,) .i.s <roncE.)xned, hund=eds of nki].ll.i.on.r･3 ,

o.fi' doXk.ax's ofi pr.i.vate. fiunclEs have bectn ext)er}c'lked butc, as you

ax'e awcmaxrde, not: o}ie cornineirc;i.c}il- p].antL .i.s i.n opetrr'atL'.j.on cat: t;h.i.s

 --ttj.me .i.xi t;he. Un/i.ted $.St:/,fl'tef/,.).

ny

erXc,,i"Xecf.).kC'.&tt",lii)1,)axemp,,,,,,klei2,,s,en,w,,illec,,,,,za E'igigr,(tekwt'IXWuatX'l,i,i.3, X,,,tk"?,,ss,,"di'< ig"Zimp'･

l)l.titt:i9n,,.stlL.L.,...,.1i.'.･J.x}ti".ms.mavllxent;a,i. ,IF'oJ,,..iew.sl:x AEr.t;. an(il, Sz.he,.,,I?i.ibl..'Mc .[t},.t f,),r,sh.,st -

     N(r)t mEi)r)tL:i.oned /iuan t)he aboves [l.fLs,rt:,iLng, but ofi ciqualL .impoi:kaixir('Lts.r

       1,                                                 'is thc,) a.nn.ic)n(r.y exthrci,sed by tchdi varr.i.ot}.s c"kppeal. boards ancK

ecou)rscs tr.o peop.1.e witih obvfi.ok2s bi.as, maucrginai. i.ntJerc)s)'t,Ls' i.imdi pa].{;i:y

enx' gunient.s. 'l[ihe scidcile$t: e:i.ementr. ofi t:has $a.t;uaxt:ion thss t;ha}tz eve.n

t:hes:gw [3ud1.<:j-ftIL (()i (l{uass. rk,-liudthc1.ait:inv) it.nc,il')tanall.ss fiull.ILy rec:ogn:Lzc).

theiix their "wi(aest; XcistS.tude .i.n ifhe },)u}.)i/j.¢ :i.nstnro.sti" admi.sEsa.b.i.ik..i.ty

               'c:rca.temeia i.c.; pex'hapss notr .in t:he pwbl!.G..c, .'xtntc?.nc(':,st:, So,, t:he c.:htt,Trc-itc/.lo

                                  'goes ori, wJ.t;h iTic}ny do].Il-Eu:s and h()nrr}.s svurit: ariswer[!.ngl.} g.serai.-

fca(deixj.ouEs quest3.oris ffosc rnany gnc"ouE)s whose onJ.y reEii fi.r'}iceacest,

fus ssG-mp,1.er---cause (tXe]-ay wh.k.'}li {:ituses .i.n(:rit:eattiGd costrsg whj-crh cltn

   'aventLxttl,j..y c:ewuse ,S.nvest;ocrss t,o lose, inte.t"esst fi.n tr.he nu(.s.li.c)arc

                                      tttOE) icXOn.

     Wo bE2 s.suxee t..hex'e ance genuj.n(iliy concrernecl cti t.izens' and

giroups tr.ha't ffun.].y clGserrve tzo k)G hcmarc'S,.and answcztsx'Gd asis cromplet;el.y

as K)os,s.S.b.lc.h.. rl'he age, ofr' tihe" consurnex- vo.ice. d.s hexte itncl (.ca



 .tiitii.ll.u,xre t'.o, ,x'ci.sce<:)gxi:i-zEe ti.t: v?.i.Il.,i. onl.'y tr:'c)s..,u.iCL :ilxi t/.h(/,) t'Eit.ilux:e otl' a

 d,eiTi("pcrrant'.a.c s()cieir.y tr.o .tiixncritfuc)r'x g)tr,roper.rzy £o.x' iktr.s clt)izc'ntiris.

 Gc)nuixxe pubilc concpt.k:s) isr, GvencyonE-.}.'.c.; conccbrn, butc phony

 l,,iita.<ga'tc'.r'k,oik shoull-<il be ,irGcognLze.d fi'o.r: whEitL･ A.t a.s e'xnci the

 ngencrkes tr.hat; are ti;o dc'i,i,iti wi.t.h iit sihoulLd cleal, shEiMp'l.y and

 rRercj.ffuliy wi.t;h 'it".

      Whe. .(Seabxeook citse i.n New l-lainps:sh.i.sce i.s an exarrip.le. ofl' ar'i

 itgency l)e.n(ilng ovea bEickwEkrd$ tL(.) {.'ki.r azz air,gurnent; t;hcxt .result,t;eci

 ,in an j..i}vas,'t'.mf.)nt', <)E o,v(!e}. $[300 iu.i.X.lion so ti'(',iM' bej.ng E:rtiopp(,T)d.

 And eve..ri .i.fi t;he c.le(:.i.s.i.on i-s M'eveir.c/sf..ts(it, an .i.n(its.xreased co$t tJ.o

 iche consumae.rr fl/onc his e.Lcf?<tLihiackt;y wi].X, x'es)'ult---for, wl'iicl'i he,

 wil.X pay, 'Yhe. mg}gxxlt;ude <>f th(b nt.r(,piruen't. bo. .i..ks down to t;hi$:
 t,ii'i5"Xl"l)wwi. a"V.L('iCtl(lei"geS'didia,n.geSAE'enli'':"ik"s'laee"rftizaCifig}i) yesXge'th'//¥frS:E'l'krpt, ,,,g S,IF,,, gkgE,Y#t'Vlgiil?)iv"e"#, geit t,ur, (,. e(pu,, i.,

 tlmat corisuined by .{ioui: hecr}ittLhy bli-ue wha]-es evexyciexy. 'Somehow

 w" musst ncegai.n oL,1st y/.)er.c.g},>e<::tl,di.ve.

      CXi'l')(,i !>ufitrpoE･is'e}, of:' oNGkr Nt'At:.i.orxes.i. I;;riviwironivic}xxtzalk. E'o:l.i(rr/ Act; of

 ].969 was$ ico p.r(.)tr.e.>.ci:tr. inenn-･--Eson'ic}t:i.r"es$ t.h.Is seeirns tLo be ffoirgot;t;ctn

 a,n tJ.hG prroces･;s. Azzc'l, r s(Fb.irj.c)us.Ly (Lioubt wheth(i)orr t..he whalLe

 popu:LiitL.i.on off thc/i woscJ.dg {.]i,w:-n ithey k')eit<ft Ex vofi.c:e, wouj.cl objEr,}crtr.

 to trhth$ ri.ncui"$ioxx .insto t.hefiy dornixi.i.on. 'I"he :ifhetio.va.(:)pt how(-..tsv-r""

 has p]rogressed tt[1.;no$tL tLo t.he po:i.r'itrL whe.it:e t:he ureak. "gut),$'" ofi

                                        th'igr geeqk℃ca<pk･ag e)ngSEagfyif" ?Na(r(i-£'

 tchee rk.sssue wj-ll. k)G ctiti'£i.(:ulit. t-'o suncfiiice. rl"hE} ax"guruentsNhltve

 menny tr.i.mas dc-:,vol.ved int;c) Elt (rti-usade Iioir I?.r.i.r'},c:.ipILR w.G.t]hc)ut;. it

 ira.itsoned uc(.ke.cogrij.ttrkon of thc). necr.(ls ofi Tucu).

<iilli)!,! xss･'t}v･f}es.sig">'{sft,,.th,･･･"･

         /rl.di "ili!. ,:g"> .f" tf7`,l,il,//1 /;//t.,;s ･･'M''aj. .



l.,'Uk,.f/l･:･.lg.:...iil{/M.-..l.i.{2,.l],,.s",,s:,why.- -

     "1'he y)otJ.erii;.thak .fl'"onv a inettnkng,{itil. s.3o.l.utr.it.on t;o inany of t'.hc).fb'c}

g)xrobIL(-}rvis ,tte'sins w:j tJh t:he devf,:L'rLolp!nexxt Ekr'}c} x"ei$o.Zutt.ion oil a xkieiI,"ional,

enc?,ncgy polLti.cy t:.hest recognG.zes the pm"olr)enc cont.ri}/ut..i.o!i thaix ffoss,.c,T,ii.,'

                  tnucl.eftsc, consexvftt.kon and (kctvanced c>nercgy sys';tems cann make cindi

                          'a.ri whai; 't'J.1.me ffm"aruc'.}.

     'l'he deve].opme).nti of thae polrkc'y wi.).X requince en conc(;)x"t;ecl

eS:ifi'ort bet:.weer} tihe Xegisl.atcive arlrd e'.}xecuti.ve ibremzach('.".s of:" <i)ur

govetrrnment. men Jexi'iuary, Cong.resss irc)..or-gan:ized :i.ts c:(')n}ini.tt;ee

()peic"e"tr.i,or>E'; e'aixd essent,;,i.emll.y dissoILv"d tzhe pnci.T'icj.E)ak. nuc).ear

,foca.Z. x)o.i!'it----t;he CYc)int; C'()mmitt;ee on AtLorni.c i{)ne.rg;y. Th.Ls wXl..l.

inake t:he deveic)x)menim ofi em pxrogxarn ruo}:e diffine'cult. ens the new

CongM''ess attczampt/is, ko evoll.ve. a, po].i.()y. .]ln itc'lcll/i.lti()n, ne.w g'iacr,e')s

in XGadershfi.p xo].es raustr get.:, up to $pee.d. fi;(/), we ax:e fititced

w:i.th ca !'nttew ih(igui,.nfust:.irati.on, a (lorxgre..,.cg wi.t;h (/ di.f'ffus(2(1 cr(;)mrni.tc.t;c-)e

st:xuc{:ure, ].ftCl Y,>y new facQs wi,ke}') nn as--yetr. undiet.emuuS,ned pos.a"tdeon

                  '
x.rz many v:.inesX enreews')'.

     Ozae exmin}')1,ee ehyG)a w.ff c:onfiussi.bi: .i.s the .futiure /ffatr,e oli 'thev

k)xree,deme. Vub].iex uttcercitr)c:e.cs by tLhe. new c･xxdmi.TirkstLre'ition have notr

k.)eien x'c)ensssuxing. :ndustnc-y .itseiff i,s notc ceyten.ixx ofi t)he) cl{i.xe(:iti.on

tzhaic j-t d-s:Ltnres the. progiram to trakev--the (lcrtsve].opmentc off t:he

nexk cjenekrat.:Lon of c:oinrnc)r.=i.alL br:ee.dei:"ss ,is inost; contiufs.i.r)g. Ilow

i,tr wiX.X eccu.r., how rnany, what thw. meechani.sin wthl.X be foir its

c'RC?.ve[l.OpIx}kelli; (gove1:nmer'1t;/li.nc]ust;lry pe}ectj.c:i.pent:.iTon), al'l<a the trk.vaE)

£i:exrne wiXiL be sub.)ectss trhatc need to be x'eso].vedi.



    (1)ln(i). w()ntLlc}xrs rlot: wh(1)iLh(M:' lllEl'x (irtrkr'} j.:i.ve i.x'k v.)eEk()'<,) wi.t,2>

natLtix'(/-}s but: whc,/rtr.hEiii.:' he c<riin ll.iv('... ,i.x) haruiony wi.tzh hl.s own nasxrirow

}:)elJiefis oaC. i'xat:uxre. '1'he ekppai:ent" mE}tirt;yithdom oi' tiho ps(i)udo-e

exxviromnentiakistzs i.ss ftclnrtired by many cr..i.t.kzens)". What. t'hey

eai.l. tzo irec:ognize rkfr> that .in t:he e.nd iti .i.ss they t':hemse]-vc)s,

thc?, ca.iij.zens, who hasve been'  (.rruc:i.fi.t(.)d by tr.hose they a,d(nj-red.

  ' 'r'he pl.ut'.on.i.uin spect;}:e. hits been 'rraii.sE,)d an(11 dragge.d

tx(i:Tross t,:he petge.cs of t;he pires;$ c3s i.,ti i.i;. w(!}ire si"omet)h:iung t'.hemt:.

had ba(?.n $e(;ece,icc}cl ffrom tLhe I)ubl.ft.(::. I:'A.vc) yearE; acJo X went to

t:he,i Coun(.'.i.,j. o£ Pnvi,ron]ner}tra.Z QuakA.ty and exit)ILaj.ned t:o the.Tn

whmtr. treprocessJincm.; was Eal-.1. c]bo,utr. eu'id t.hey cc)n}p:Li.inct,s'tt:E)cii ufi" on

do.1.ng :]ust: whEiti it.hfi,s,g nt'}t.'z.oi'i xke,e,(.k/ftd=-th-i'E/･?(,1tic).i")g wc-k$t]es, rnoi:'e                       -i
                                                  'efi,fiicient.,1y u.c,;a.r'ig x't':}s,,;<..>u.xM(:ceEz; t.}'ixoxx(.ffh r/'(,?.c)syclir'ig, enr'icl utr,ilizing

tr.hc) sek.ii-gen(-].k:E}Lt.ed i>.Zut.on:i"z.irn. A fiew y('.,.Eixrs li.cite]rs thcftt saine

f&(::i.l.:it{y, w,iLth Lir}p)rov(}</'l wensice ucecova.mrg systJ.ems, wass ,Xe'kbc,)].ed

itn exsir(i'Dmely c'ian{.;e･stous fitcr.ii.k,t:y tLhc.it1. ynust) bee .c.3t';opped unt:ji.]-

dGtathled s(:rutrA.riy could be ltp})l.ied t(i> .L'{:. Whe prior plnudA.t'/.s

hewd evav)o.ti'ented.

     Nothi.ng, howenvexr, hei(l (:hangGd ()xcept a xresponse tz'.o poll.iit..i,--

cenlly eLc:tLj.v(,h.. '"envi.nvonmer}tr,al.i.st:.flf." 'X'he ine?,¢hn,i.ca.l. ewr<yt.irne).nt.$ (.)f

thdv coinpar!y huad aecttuaXXy i.rnp,rove,ci, })ut thE} socthe'tmu].--F)o.L:£t,i.cltX

                                         '                                'it:rguvaent;s, wh.Xc:h hrmd lax'ge:1.y been ignoired due t;o t:.hcDJi x' ii.n-

(.]c-x].<:tirk.nbll,e nczt:u]re, caiTie t'.o t.he t:op. 'I.'h.iE-i i,c)' mn ma.irea wheMe

i.thdu$txy has r>ot: been stiffffi(:j.entcly cx].ettt7 k>ptk, "lrtsew"ff teajpt'vactK7 ":'i

'v"sts/t･･,,,.ecw
kssc･:-k.gi'tsgll c)xfg tspigi･'

x ,fllt･cEi'fta," ca$ {'sseqff'･u"e"sge"le'y"ik･-aig,ei' '!,',S.iges -k)ecitxitivx:(:fa,k, wf･(,s)..

f

(



     rg.i'xilus;t.it['y (:-).xI:ey:i.()nc)e i,r'i til'ic't (?,tific>.t:'t...".g /fic>xr ('k't'vc.'.;Il.opixteiit. o'{,:

thcz-) (A..i.nch R.i.ve..tt B.ifreedEi,i:' Re-act/.oir' have not; be().n a$ i)nt;j.<)il:c/ t.{.b.d.

y"ut;utr.''c) s.i."iiX.unc aM"irangeyner'it:.s wS.,1i. be er'}iic))red j.nt'.o p'st'obMt').I.y

on].y wj.t.h di.ffffek'er}t terrns and (:onditi.onss. I.t j.s aXso di.fffic,:ul,tL

t;o i.IIIagdi.rlEl yvul(;h ir) thc). wity ofi :i.nc}Llfstr.lry <:olllm.i.tl.mer)t; wj-tlLhoLlt': m

clos.ing/ of t;he IjWR ffuel. cycll.if.) Exncl rff){tsonabXct iiissurance t.l'iat

tr.hde bM'eedei" cyc].e wi,].]. a.}.so be c].osed. 'I"he ut:i..1.j-tLy i;hdusti:'y

needs tho reassuncan(:e?, that. It has fesi.lecl to xe.cea.ve t)hus, .ff{",'ix'.

Conc,lus};.ion -

     .Xt j.sr, too earl,y t.o incllicate t.h() pol.i.<y t/hest t.he (.".cirt;e,r

Adi'n.k'')j.s'ti)irat:,j..on wi.:l..Z- fi'oll.1.ow. Ili:. 1'ias i,/n"n'iounce(i fi.t:.s･s iLntent;ll'.oi)

            t.         '
to subiniti ck comif)rehezaEsi.ve ei'iex'gy poll./icy by mm.i.d-Apx.'.i.X. IInso,/fia.ec

                                                 '
ass, r>ucle,esr, we dio know thcktc pac'i,o:r to tr.altiiig offi<:e they (xu(f3.r.i.e,d

                 '
the bxrcedG.ir pxoc'gifanv v.j.ewcx.1 wi.t'evh cauit±on })ra.vewte c:oinrne,irc.iai

enrichruent; and be.Xrkeved that; iLnsoffc'}.':' e3s nucXear tri"eactorsg

t'hey E-ghou].d be kocat;ecg betsl.ow gi:rourid in vacx,ium containiv}ent$,

in $NpaxrsGly popull.ated uaxeassr wrkth lt £c).<3enres1. erviployee wit:h sr)hutr.-

down ttut;horrrkt.y sitatl.one(X an t;ha contx-ol x'ooin. Oniy tiiue. wil.X

see whet:her tlrrL,i.s Gvoll.ves") n'.ntc) t.}'ic" i:ii'}n(')ut"}cc'r,td v:oc],rcxru. One o,tT'

tLhw xreaniL di.Si:ff;i.c::u.a.t:.i."s fi.n ottir }J.)ojL i.tLrk.<)eall. s.ysrt;.c}}rn i.s t:he)t; t:he

$oJlustrkc)n ti.th 'tinesa pscob.Xderns w,iXX t;c"ikcb em Xong t;ii"eme X)utr. rnar'iy

po],,rktici.ans akre .i.r}twresstttd onik.y in whatc wa.il.'j,. occurr duM'ing

thGinc tencm off offffskce. We, rnay see .ev,'hork icerTn fij.ct:i.t;jous

s'n'ok.u'ti()ns whc}n vj.ewed ir,scorm thnv :rcaa].:Lt:.y o.ff iche Xongg t;cn]in natuy:o

OSf the pncrob].em, asnd t;he ciuesir i.oix is w} }.Gt:her" t;he pressur{) on tihffv



gkg}w A<imi.i.n.i.stc.k:'cts{:a.ox> t;o E.')iro<ltkc;e s.so.lutSo2'sei ixow wlll l. su}:)vert. t}ic-} '

p,ir(z}peurr ''ts')ayo.ffti'' t:ff)n i:.o .ff:l.ff{:E'i}ci),n yeckx"s ffz'orn n(')w. We c.io. Ixa}ve E.'i

c.nut;a.ous optcthva,rkttgm t;hczxic. tihe s')",rwb].ems w:il2. be ovetrr.coTne by i.i

E)oXthiry that, px'c)vj.des the neecXed drk)rect;.Lon and lc}adc)ysh.tp.

     wt'ze.trre has been ax ssemi.-g)ffthcj.E･'il air'tiit;k.ide t;hitt; r}k.,K:l.eekx" ii.s

t;hEi! ].mst; x"esc)i:t. We .i.n the ,a'.ndust;zit'y wi.JLIL acc:ept: tr.heTit,L :Lil khc)

.i.iitex'piretattj.on .fi.s t)hat S.nstead off t;l'ie sl.oc.;an "i'xuc].ecuk:' and

c(/x}k.", rk.t; beg)()rne,s "(]oa.l. ctncH nuc1-eE;tir." All.IZ c).nei:'gy s,ources

cirrtt needad, not. r)ust: ua sell.ecrt; one or (wo, As notecil ltboves

t:h(i) "rl.E'ast yesox:t)" l)iroLzght t;hfinvs c:ount:'ry t:.htrrough a cri.s'sJl.s (-i {k-N>w

weel<s mgo. Wth ttiree t:xryLng tio t;ell-Il. t:hat: st:oiry as well.k. its.g ].o()k

ciheea(11. WG, ]nust; Ifocxns on t:he fia(:e t.hextL Lnelusinirvr"$ ilf"ej. <:ycl.e

owt;i.ons axre il-.fi-maiz'.tGd esxkd g(:)vernmentcew.l. ple<:i,fsLons a.!r'e ne.c)dad n(.)w.

     :n <[1.os, ii.ngff I[ wouLcLl .ILj.i<e tr.o ii"ep(E}at:L t;ha wc).t:'cls off Robe.trt; }J･'x"c).c,;t;,

<,.guc)ted itEs -t:he jllleen(il j-n Arno.ry X,ov:ivrYs xre(:ent: g.xi:t;:L(ILE?,:

          "X'wo ,ncoac'Ss dj.vc).scged :i.n e{ yel.low woods
          An(l il 'icc)ok t;he onG ].esEr, t;x'ave.ll.fi,x] by--
          And tLhit't has rnit(lde ftj.Ilm t:he. (il.thffffexrenc:G.'t

                             '
     'X'went;y--firk.ve years iitgc/ wExs i:he b.Lttt.}i oS genE)x'itixaor} otr'

{,ts.Jl.e(,:t:ztrii.c::S.tiy Si](i>m nLiceeitir p<i)wEi!kr----c:ffr:trmai.ik:k,y `'es xr(:)tt(il ,ILess t:xrdivc,i.:.Il-(.)cl

l)y." LZ"hlt ded.icat.i.on of t;houssand$ otfr' peo,pJ.e hexs pxroc'.luc:ed sanffe,
                                                              ttttt
</].c.>.ai'}, ec()nomde(:dva. nucXeatrr powex' plnnits that havG ove,ir 200 acc.i.clenin

ffx"c)e yeairs oai operaeing exs)er.iden(:e and whose wo. thrtih to our natL.lori's

.i.radus'try can(ia baltitn(/]E;ts o.ff pay;nents has bEien cXffarly cteinonst..rEited.

Onky by t:ux'n.l2kgs oucr baeck tio thesde ffactcs j.n sseurrc:h off unpttoven

.csousc'c:es wthk,l wcts reexiLly kxiow the t;.rue raecnil.ng of trho. .cie alll.LJri,nc.;

wo?'ds ''and thtttL has rrtffade a.l,i tthe dif,r'fc/.rerice." rl'o fi.gnoye nucr.},e,ftr
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kheL,s{ie m()x't'.,-i:k.ss be.'' "X"h<-ritL we ccannok. bc-). i.ti w(.} aiti'() t<> pui:sut'wts

t:.h(}. (-1.tLl'l,ii.C.:Elkil. Illlktl'1 (>tr' g)e.rlll.i.t:t;j.!XY OLI]1' .1,Ell,EJi¥E,; f.C)ll't-IM(ki:t'). rl(l)i(.j]1l':,)<r)X"SB

mrxdi t:he tknborn ge-zzencat,i-onifs t:h(,h,.j..r' ri.ght.cs t.o a E,)oc.ieity t.h&t

has sutf.fii,c:th.()i'kt enex:Egy t:o prrovi.dici} fiotrr ii.ti.s n(:./eds, Ou,x" uso. (),fr'

t'hE:/. c)l'i(.?.rn1.c.:al. hy(:h:'ociin"bonff,.)'･-･･･-' cociN1,, o.t± uand gas")---･-nuksi'tL' be c]:k.t..i.(/-.1ty

ttzu'}:t.yze.b.d i'-}-i t:hevkt//, llM.i.ghtr.. Nk.ic':1,e.)a}x' i//.isi"s,]:Loi'i ii"(g}agit;orr's, .i.rx':.1.k,i(ili,n(,J,

the bireedier, e'i}}ci {'uf:",iom ho.Xd t.he pitroini..cie for ou.r futzuirc).
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               (9'th March l977)

The contri.bution of j.nternational collaboraicion

ico nuc].eaL!r:e.ower d e-v eptl no--E2.g]se nt

    By I.G.K. Wi].liams
  Deputy Direcicor General
OECD Nuclear Energy Agency

         (NEA)

Mr. Chairman

          I't is a great pleasure to be here today and to have the

opportunity to make a contribution at this iraportant annuai

coftference. We attach considerable value in the OECD

Nuclear ffnergy Agency to the participation of 3apan, which

became the fir$t non-European full member in i972. This was, in

                                               'fact, the first significant step in converting our Agency from

ft purely European lnstitution into one concerfted with the

development anci introduction o'f nuclear energy 'for peaceful

purposes 'throughout the OECD area. I hope, by ray contribution

todays to ciemon$trate the value to your country anci to our o"Lher

}tlefnber countries of the contribution made by NEA ancl the other

in'terftat.ional organ.i.sations operati,ng .in the nucie(}r fi.el,d.
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pm.n-e---r-.a-1-EnL.s}x.u-slLylaewSj.tu-atj..o-Lll,

          Before attJempi;i.ng to assess t;he si,icuation wlthin the

nuclear 'f:ie].d7 lt is important to consider t;he pj.ace of nuclear

energy in the vv5.der energy scene. Nowadays, i,'t i$ cu$tomary to

relate such questions to the dramatic changes which have taken

place in ℃he oil markeic since the autunm of l973. The effects
                                        '
of the shocl<-wave which then passed through the world economy

have s'till no't been fully dis$ipated and, a$ was shown by the

"World [Inergy Outlook" published by the OECD in 3anuary, there

remain acute risl<s in permitting current energy trends to continue.

          After the initial $hock had worn off, the industriali$ed

countri.es of the OECD area recognised the importance of reducing

their dependence on imported oil. The development of iRdigenou$

and other alicernative energy sources became a matter of high

priority and a considerable stimulus was given to re$earch aRd

development in solar energy, geothermal efiergy, wind power, wave
                                        'power, biomass conversion and a number of other po$sibilities.

Nevertheless, it soon became clear that these couid offer some

relief only in the lofiger term end thaY, for most of the remainder

of this century at least, our collective salvation in rneetiftg

prospecti.ve energy demand depended on the application of rigorous

poiicies of energy conservation and accelerating the utilisation

of coal and of nucleav energy.

                                    '
          By a ].i.ttl.e over two years ago, it yyas therefore apparent

that t;he efiergy cri,sS,$ l')ad 'Lr,an$forR3ed the prospec'ts for nuc].ear

power and in many countries accelerated prograrames were adopted

for i.ts in'troduction. Ilowever, instead of,witne$sing a rapid
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growth i,n order books, both for nuc].ear stations and for the

a$$ocia'ted nuclear fuei cycle facj.liti.es, we find that the

$o-called "nuclear debate" is reaching a new inten$ity and are

confron'ted with the paradox o'f increasing doubt$, in rnany countries,

about the wisdom of continuing with a major commitment to nuclear

power. The pol.i.tJical, and socj.al i'actors involved are, of course,

of g.reat complexity and it is not my purpose today to attempt

an evaluation o'ff them or a foreca$t of the probable outcome. Wh,aic

we can say i$ that decision$ taken and polincies adopted during

the next year or two are likely to have a determining influence

on iche significanee of nuclear poyver, at least until the end of

this century. I977 therefore promi$e$ to be a critical year for

nuclear power development.

Factorsinfluen£-lagXt9.gmgti,.9u.9.IL-G.9=-9EL9EZe-!r t l tion

                     '          MeanwhUe, those concerned in goyernment and indusicry

with the development and introduction of nuclear power must continue

their efforts. My theme today is the contribution of internatiofial

co!laboration, with particular reference to coilaboration between '

gevernrnents and government--spon$ored agencies. ! make this

di$tinction because the emphasis in international collaboration

ha$ changed very considerably in the twenty years since NEA was

formed. Duning the i950's the' developrnent and improvement of

reactor system$ depended a great deai more than today on goverrnmental

initiative and governmen't finance. These are, of eourse, sti.l].

very irnportant in relation to 'advanced reactor $ystems or back-up

$olu℃ions i.n case of unforeseen difficulties with preferre(i choj.ces.
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Never'theless, commercial pro$pects now offer a more encouraging

founda'tS.on for industrial initiative and investment, including

interr}a'ti,onal collaborative ven'ture$ by industry. In this

si'tuation, the con'tri.bu'tion made by collabora'tion between governmen'ts

aGd governmental agencie$ is necessariiy concerned syith tho$e

a$pects of nucl.ear development which concern the responsibilitie$

of government, including of cour$e impartial assessment of risks

and benefits. International collaboration in thi.s sense i$

rcemo'te from cotnmercial and promotlonal interest$. In view

of the acute public sensitivity, this consideration has e"en

probably enhanced its importance as a contribution to the

cievelopment of nuclear power.

          This point will perhaps be clearer when I expl,ain that

questions of safety and regulation now represent about two-

ehirds of the total effort in the NEA programme. Our work

in these fields, about which I shaU have more to say later, i$

based very largely on contributions made by specialists working

in national licensing authorities, in Ministrie$ concerned Nyith

pubiic health or environmental protection and in research labo-

geatories devoted to investigations on questions relating to

geegulatory practice. Among the many reasofts why our ltlember

countries find thi.$ work worthwhile is the consideratiofi that

the conclusions of an impartiai international onganisation can
                                                           'hel.p to reassure an anxious public opini.ort 'that administrative

5udgements are respectable. For this reason alone, we attach

great 1.mpor,tance in NEIA to our reputat)ion for objectivity and are

particularly sens.itive to any suggestion 'that we are mereJ.y a

                                  've$ted nuc].ear interest.
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          The fac'tors determining the scope for our sort of

S.nternational col].abora'ti.qn are, of course, a great deal more

           '
elaborate than this, The emergence of 'the commercial phase of

nuclear power may have dimini.shed 'the $cope for i-nternational

development projec℃s but there are many other factors having

a determi.ning itn'fluence on the $cope foir f'ruit£ul collaboration

at the governmental level.

          I't i.$, for example, important 'to recogni$e that the

prirnary justificatj.on for some international collaboration may be

political and that, in such cases, the fact of the collaboration,

as a demonstration Qf $olidarity, ig more imporc'tant than the

material benefits likely to accrue. Nevertheless, although thi$

$ort of coHaboration can sometimes make a valuable contribution
                                              '
to technological progre$s, I am more concerned today with forms

of cellaboration in which the end is more important than the

mean$. Thus, by definition, the motive for participatioft is the

material benefits which collaboration is likely to provide.

          By this token, recent experience in the nuclear field

hfis demoftstrated that the will to co-operate ha$ again become

$trong, parti.cularly in such fields as radioactive waste management

and rtuclear safety. The evo!uti.on of the world economy has greatly

enhanced the iRducement even to the large$t countrie$ to collaborate

where lavge scale deployment of resources is required. The same

consideration applies to quite modest programmes where a

                                                      '
eoilabo℃ati.ve effoirt: is more likely to produce mutually benei'icia,1

resu].t$ than if countri.es seek independently to pursue the san)e
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a･im$. The grea't exception'to thi,s trend has undoubtedly been the

competitive developmept of the.sodium-cooled breeder reactor; but the
      tt
scale of effort required has more recently encouraged joint e£forts
      L,and j.tm's notable that, in t;he field o'f LMFBR sa'fety, all the

major ountries involved now recognise 'the need to work together.

     . i Ano'ther consideration encouraging internati,onal collaborati.on
       11･

is 'the lde$ire to harmos'Use views and standards concernxng the
      '1
environ,rnental and social impacts of nuclear development. On
      :
mat'ters of lively controversy, the work of lnternational insti'tu'ti-ons

can sometimes help to raise the ievel of the debate. For example,

it is appropriate for a body $uch as NEA to bri.ng together expert

opinion frora several countrie$ and pubii.$h their collective views

as a contribution to public discussion and eventually to the

formulation of considered policy decisions. We are, in fact, now

working on ju$t $uch a contribution on the whole range of problems

of policy relating to radioactive waste management. For similar

rea$ons, the development of international demonstration projects,

particularly in such fields as safety technologies and radioactive

waste management, often offers a more promising route to public

understanding and acceptance than initi.atives taken at a purely

national or local ievel.

          From yvhat I have said a].ready, it will be apparen£ that

theire are also important practical li.mitat:ior)s to i.n'ter--governmental

Collaboration and these mu$'t obviously be taken carefully into

aceouftt i.f 'fallure$ and da.$app' o.i.ntment$ a're to be avoided.

Perhap$ the most a.rflportant: polnt 'to make in this co.nnection i.s
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that the worl< o'f international organ.isations i.$ nece$sar:ij.y based

very largely on work under way and the resuJ.ts achieved at na℃ional

leveL Thi$ gives a dual importance to active particlpat.ton. X

believe strongly tha't our Member coun'tries can benefit fu3.].y from

our prograrnme on].y by di.rect involvemen't -- which obviously poses

difficult prob2ems for the countries which aTe distant from Parci$ --

and this is also necessary, of course, if they are to make their

approp℃iate con'tribution.

          When commercial interests are i.nvolved, iche scope 'for

inter-governmen'tal collaboration is obviously affected and 'there

undoubtedly come$ a point when co--operative possi.bilities are best
                   '                   tt
pursued by industry. Another con$ideration i.s that it is Rot

always easy to reconcile the polltical xvi.sh to fi)aximize participGti.on

                                              '  '
with iche need to establish forms of co-operation and processe$ 'for

deci$ion-making whieh can operate efficiently and withou'ic bureaucratic

delay. One way of dealing with this is to focus particu!ar attentioR

on the factor of common interest which makes possible a particuler

form of collaboration. Even within the OECD area the interests

of our Member countries are very diverse, if only for reasons of

                                    'their differing economic structures, geography and popu!ation

distribution. Zf i.nsuf'ficient attention i$ given to this fa¢tor

of common interes't, collective ventures can qulck!y grind to a

halt.

          FinaUy, there are two o'ther obstacles to international

collaboratlon which need to be frafikly faced. The requirement;

℃o proce'ed by con$ent, when partici.pafitsi in'tercests are often

ciivergent, fnai<e$ re--ori.entation i.n chaftged c.ircumstance$ le$$ easy
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                                  'to achieve than fo,r projects or programme$ at national ievel..

It also makes i,t' dj.fficult to stop a collective effort whj.ch has

already gathered its own momentum. This fact af,d the consideration

that costlbenefit relattonshj.ps tend t;o favour tl'}e iarger and more

advanced countries is,no doubt, among the reasons why most countries

adopt a cautious attltude towards new proposal$ for internati.onal

collaboration. ,

Forms of international col.laboration

         The effect of all these considerations ha$ been that the

broadest 3cope for internationa]. collaboratiofi novy seems to be in

            'the area of exchange of inforrnation and experience, in the widest
                                       '
$ense o'f this term. There i$ also a considerable interest in

co-ordination' of nationai R & D efforts with a view to reducing

we$teful duplication of effort and there remains a small but

Srnpov£ant possibili'ty of creating major internati.onal join't

undertakings. In addition, there are the traditional areas of

inter--governmental coHaboration in the joint development of

$tandards and norms, the promotion of scientific research and

the $ystematic compilation and disseminatiofi of basic data. For

all of these, the efficiency and success of international

eollaboration in the nuclear field probably depends on striking

a correct balance b'etween the necessary institutional and

procedural framework and the substance this framevvork is designed

to support. If too much attention is paid to the form and not

enough to the $ubstance, the'results are likely to be

dj.sappointing. !n other words, flexibil,ity .in determi,ning the

appropria,te forrrt for a particu].ar exercise i.n S.nternati.onal.

collabomatioti is particularly important. .
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'!llN£fs}Lcts on the NEA mzLo-.gLnbmrne

                   '     l･ Asaninter-governmentalinstitution,XEAmustbe

 resppnsive to all these considerations as well as to the poMtical

 vi.ew of i'ts Member count,ries. Our programme is therefore

 nece sarily more a refj.ecti.on of the questions lending themseives

 to i"ternational collaboration than an attempt to cover
    vl
 comprehenslvely the nuclear H,eld. This ls among the reasons
     i:
 why M)e underwent a rapid evolution during l975 and the major
     f
 parctiof our effort is noNv devoted to the priority areas of nuclear

 safety, radioactive waste management and the problem of publi.c

 understanding and acceptance, iiVe also give first priority to

 economic and technical studies of the prospects for nuclear power

 and the nuclear fuel 'cycle and the promotion of co-operative

 pregrammes in related areas. To illustrate the application of

 what I have said earlier, I should now like to di$cuss briefly

 thesignficanceofourworkineachofthesepriorityfields. "

 Nuclear safety '

           As I have mentioned already, about two-thirds of
         '
 eur total effort is devoted to questions of sa£ety and regtjlation.

 There are two main reasons for this: safety and licenslng are

 a parti.cular responsibility of pubiic bodies; and there is a genera].

 recognition of the advantages of compar. i.ng expe℃ience and sharlng

 the effort invol.ved j.n respondiing to the r.isks associ.a'ted wi'th the

 applicdtions of nuclear energy. Safety has a.lways been a domi.nant

 consideration in the development of nuclear power and, until



g
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recently, effort was con,centrated mainly on establ,ishing safety

criteria and standards derj.ved from recognised prineiples of

radigtion protection. A great dea]. of effort ir} earlier year$
    l-
was 'devoted to acc.i.dent analyses and the des].gn of safety

prov si.ons to deal with postulated hypotheses. However, more

                              .-       'rece tly, increasi.ng thought has been given to ℃he more sophS.sti.cated

apprdach of risk assessments based on eonsiderations of probabiiity,
  t f    it    1Bothlthese aspects are reflected j.n the NffA programme.
    '1'

    1'    l          There i$ now a fairly general recognition that international

collaboration 1$ often the quickest and least costly way of achieving

the objectives of nuclear safety research. "tloreover, there is

growing recognition that marked differences between the safety

requirements and licensiRg procedures o£ di,fferent countries can

both create undesirable obstacles to international trade and

undermine pubiic confidence in the acceptability of nucl.ear powev.

These considerations are, of course, primarily for those countries'

which are aiready committed to nuciear power programmes. Hovvever,

by participating in internationai work, countries embarking on

nuclear power programmes are enabled rapidly to gain access to

"ehe accumulated knowledge and experience required for sound and

independent regulatory judgements.

          Thus, the principal. objectl"es of the NEA programme in

                      t/the field of nuclear safety are to enrich, by means of technicai
                                                '
exchanges and the co-ordination of safety research, the fund of

know].edge on which iicensing authorit.ie$ ln Member countries a℃e

abl.e to ba$e their deci$lons and to seek a consensu$ on key

$afety is$ue$. The es.eld of nuclear safety therefore offers

enormous $cope for j,nt.erriatSonai ¢oliaborati.on. The si.ze of the
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NEIA programme l.s, in fact, largely det;erm.ined by the ievel of

resources our Member countries are wiliing to make avai].able to

$upport it. It i$ divlded in℃o four mai.n areas.

         Particuiar attention i$, of course, devoted to thermal

reactor' $afety research, with the mai.n effort relat.tng to water

reactors and a much smaller effort devoted to problems as$oci.ated

wj.th gas cooied reactor$. In this area, particular attention has

bee･n given to the. importdnt and urgent problem of emergency

core cooling, with the emphasis on information exchange and

$haring of ta$l<s. We have also been werking f'oir some yeays

on a coraparison of calculations for $icandard problems in loss of

eoolant accidents. These exercises are a way o£ comparing the

mathematical models and computer codes used and of as$essing

thern agaiRst a common experimental data base. The purpose is not

a comparison of the cornputer codes as $uch, fior verification of

the mathematical rnodels. It is more to contribute to imp℃oved

engineering decisi.ons and to mo:e reliable licensing procedures.

         A growing effort is also being devoted to co-operation

on fast reactor safety research. Exchanges have been ufider way

during the past year between the five OECD countries having

$ubtantial programmes of re$earch in this field (France, the Federal

Republic of Germany, ]apan, the ifnited Kingdom and the United

States). These e><changes are lediding to the development of a

programme whi.ch wi.ll init.iall.y involve those countries possess.ing

ia℃ge in--pile test facillties and other intere$ted OECD countries

will be kept inforraed of progres$. Xn the same fi.eld, we have

for sotne years been coftcerned with the assessrnent; of $odiumlfuel

interac'tion and there has been a very livel.y exchange of exper.lence

in thi,s field, .incJ,uding an itnpor"tant $peciaXist meeting here in

Tokyo in March of la$t year. .'
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         The third mai,n area of otir programme j.s much more

                                                        '         'diverse. It concer･ns questlons of general. safety not rel.ated to
   '
specli.£ic reactor 'types and i.ncludes such matters as protection
   1.
against external i.mpacts (for examp.le, man-made impacts such as

airc}raft crashes or. externa]. explosions and natural phenomena such
   1
as e Prthquakes). We have also detected a considerable development
    iofvihterest in the aflalysis of rare events as a factor in the
    11

reiiPbility of nuclear plant$. An international Task Force has
    :
been:created to look into the statistieal analysis of rare events
    r
in nuciear power plants with the main objective of studying methods

by which these can be taken into account as a desi-gR factor.

Exchanges are also continuing on a whole range of mechanical aftd

material problems relating to the $afety aspects of steel components.

Finally, in this area, we have recen'tly begun a relatively

modest exami.nation of the safety problems associated with the

opeyation of nuclear merchant ships and, in particular, with thelr

reception in foreign ports.

         The reZationship of all these matters to licensing

practices and procedures is kept under review by a standing body

repre$entative of national licensing authorities for nuclear

installations. In addition, the authorities in our di'fferent rvlember

countries have been enabled through these exchanges to become more

farniliar with each other's regulatory sy$tems. Thi.s is prepari.ng

the way for exchafiges of experiefice on regulator'y procedunes and

practices and improved understanding of the practical and legal

reasons for apparent difference$. Mutual understar)ding on such

matters i$ an i;nportan£ e].ement in achi.evi.ng a$surance that

Member countries ar6 taking con$istent atti.tudes on comparab.le

problems.
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          The essentia]. bri.terlon for incl.usion of work i.n the

NEA programme concerning nuclear safety is its usefulne$s to
    l･
Member countries end relevance to specifically defined airns.
    L
Only in this way can a consensus be reached on the key safety

issu s and this is, of course, a major contribution to nuclear

powe development.

   'i
    l
!ltstE!.iAgadioactive Waste Irianavat

     i

     11
     ' Manybelievethatthepresentationofacceptabiepolicie$

for radioactive waSte management is the biggest single factor ift

gaining public confidence that nuclear power (and, in partlcu2ar,

the associated nuclear fu'el cycle) can be adopted with assurance.

The exeent of the preoccupation with this aspect of nuc!ear

development is, to some extent, a function of geographical 6nd

social considerations, and for this reason among others is of

particularsignificancetoOapan. ' '
                                        '                                                 '                                                         '

          Radioactive wagte management is concerned essentially

with the technological. means required 'for the treatraent, storage,

regulation and disposal of radioactive wastes in a manner presenting

no unacceptable radiological hazards. The diversity of problems

 involved is a reflection not only of the very considerable variety

of types of radioacti.ve waste which have to be deait with but also

 of the infinite vari.ety of ci.ir,curastances'in yyh,i.ch the$e problems

may be met. Thus, there is a need for an o"erall strategy for

 radioacti.ve wa$te management, based on def.ined objectives;

 recogni,bi.on of the relevance of the var.iety of technol.ogi.es

 a"ailable; continued research, de"eloprnerit and dernon$tration work

 to dchie"e imp℃o"ement$ in the technologi.e$ alreitdy estnb].i$heti;
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and wi.se admi-nistra'tion' at na'ti.onal and 1,ocal le"el$ to ensure

                            '          'th6t the best 6Vailable solution is always adopted. Clear].y,

           /tint6rnational collaboratj.on ¢an and must make a major contributio"
   t
to hj.swork.

          As is vyell known,NEA has always given special
    L
attiefi, tion to problems of radioactive waste rnanagement, with

    rparticular reference 'to those operational and R & D aspects of

int;e#est to our Member countries. Our experi.ence ifi thits field lead$

                                                                   'us to the conclusion that technologies already established provide

satisfactorily for all current problems of radi-oaetlve wa$te

management, at least for a period measured in decades. However,

a$ is also well known, by far the most irnportant radioactive waste

management problem arising within tlfte nuclear fuel cycle concerns

materials of very high activity and involv,ing major hazards for

periodsmeasuredintensofthousandsofyears.Ire£er,of ,
course, ico the highly active stream from reprocessing and, in

particular, to inclusion, in it of long-lived trafisuranium elements,

or actinides as they are also called. It foilows that the highest

priority in internationa! collaboration must be direeted towards

a¢ceptable permanent solutions for these yvastes.

          In this connection, a'ttention i$ being glven to the

feasibility of separating the actinides from the bulk o'f hi,gh].y

acti.ve fj.ssion products, which would lmmediately reduce the time

$cale to one mea$ured i.n cen'turi.e$. The acti.nide stream might

                          'po$si.bly then be recycled ov 'transrnuted for separnte di$posal.
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However, I mu$t emphasise, that these are long term possibi].iti,es

and it i$ entire].y possible that a careful analy$is of co$ts, ri$ks

and benefits will lead to the conclusion that actinide separation

is not desirable. Our pr:incipal effort is therefore being devoted .
                                                      'to the more immediately promising solution of con"ersion to solids

                                         '(for safe handlj.ng and transportation) and di.sposal in deep

geQlogical formabions. This niethod would also be "ery suitab]e

and appropriate for highly act.i"e wastes from vyhich actinides have

been remo"ed. Disposal into the sea bed is aiso being investigated

and a Rumber oi' countries, includiRg C)apan, ha"e agreed to

co･-ordinate their research p.rQgrammes into this pos$ibility.
                                              '                       '

          Work on the R & D and operational aspe¢ts of all the$e
            '
que$tions f'igures promiRently in the NEA programrne, both frorn

the point of view of pooling information and experiefice and from

that of' developing collaborative demonstration projeets. Thi$

matter has also been central to a review we have initiated of

the objectives, concept$ and $trategie$ T"or radioactive waste

management by a group of experts drawn from various Itlember countrie$

including Oapan. In view of the considerable variations in

outlook on many of the questions involved betweeR our Member
                                                              '                                            '                                                            .t
countri.es, the conclusions of the g℃oup are likely to stimulate a
li"ely debate. Z therefore hope that we shall be able to publish

thei.r work as a contribution to public discussiof} on the$e matter$

during the course of l977. Meamvhi.le, it may be of interest to
i.ndicate the ge eneral di.rections of the group's tftinking on a

number of l<ey issues.

'
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, It is likel.y to be proposed, for example, that the very

 long timen-scale involved in the more difficu]t aspects of the

 radi.oactive waste management problem require that, for the$e,

¥:I..Iic,z':16ta:.I<ili:.o:iIft:2g:o.)'td.,g;:("'Ing,gi:gi.i,ig,::.!!slL'gili-i,yi,.

 remo"ed from nuclear Voperators sj.nce the$e woul.d normally, in
     l
 any. ¢ase, be specifi.ed among the conditions of operating licences.
     i'i

 Theiindefinitenature of the long term problem also implies the
      L      1･      1 need to make finaRcial. provisionss and the application of the
      il

 "polluter pays" principle suggests that the required funds should

 be levied on the basis, for example, of electriCi'ty production.

 These funds $houl.d be sufficient not only to provide for long term

 operational management but also for the continuation of researcr"i

 and developmen't to improve techniques and technologies.

           Another emergSeng conciusion i$ that the current tendency

 towards a requirement that wastes should be returned to thei.r

 country of origin could only lead to a proliferation of transportatior
                   ' problems and of disposal sites, to s.ay nothing of a severe economic

 penalty. The need for regional and other international agreements

 to overcome this problem is evi.dently important.

           As mentioned before, other types of radi.oactive waste

 can already be $atisfactorily dealt with on a l.ong term basi$ by

 establ.ished technologi.es. In general di$posa]. $olutions at the

 nati.onal le"el a℃e fea$ible and most countries aire IM<ely to

 deve!op centnalised 'fac.il.lties for the di.$po$alt o'f low and medS.um

 le<tel waste$. For sorne, howeVer, geologj.cal snd popul.atSon

 distri.butiort considerat;lons will indicate ocean dumping as ci

                          '
 pre'ferrcd solut:ion find 'for th'is ,i,n'ternitti.onal cot--operation .i.s

  v                                         ' evj.dent].y lmpera'ti.ve.
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the development of safe procedures for ocean dumping and we have

been very glad 'to welcome 3apanese participation in the control. of

iche operations we have organised in the Atl,antic Ocean for the

pa$t 1-O years. We are now moving towards the replacernent of these .

arrangements through the establi$hrnent of a multilateral consultation

and survei.llance mechani.sm based closely on the ].972 London Convention

on fohe Prevention of Marine Pollution and the related recomm.enda'tions

of the Interna'tional Atomi.c Energy Agency. Accession to the London

              'Convention and to the Paris Convention on Nuclear Third Party

Lj.abilj.ty are evidently necessai"y steps to faeilitate participation

in our new arrangements.

          In the field of radioactive waste management, there

have been continuous exchanges of i.nforrnation and experiefice at

                 'the interftational level for many years and these have demonstrabiy

led to a broad convergence of techni.cal views i.n the various

countrie$ invo}ved. There are, in fact, no fundafnental differences

of technical opinion in this field between those directly re$ponsible

at the national level. Nevertheless, there is mueh work to be

done and this work is likely to continue to efijoy the highest

priority for many years to come.

R2uLLI].l.ic undersLtkjing and accL.se}.m2t{}.at set

          No considerati.on of the development and introduction of

nuclear power can .ignor.e the evident publlc sensitlvity to this

mdtter iri mosic Member coun'tries. The lntenslty of th.is reaction

vari.es 'firom country to ¢ountrcy and is a raajor conslderation for

the governments of al.L We have 'to recogn.i.$e that, whatever

the suece$s of i,nternati,onai copt-operati.on in thi.s fiel.d, ･the

$everi.ty of r¢gulatory niea$uves, the val.tdity of technicei advice
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or the accumulatj.ng evidence o'f the safety of nuclear instal].ation$

already operating, more is ngeded to gain publi.c confidence. On

the other hand, although nuclear development has become a pri.ncipal
    l
targee, there is evidence of a more widespread opposition to the

spee･ of technologicai progress and to the means ernployed in modern

soci ty to regula'te such matters. Some wou].d even see this trend
    i
as rqflecting a disaffection with our established scale of va.lues.
   - ll

rhis 1,is not the pl.ace to attempt a penetrat.ing anal-ysj.s of thi$

    1
potentially significant social phenomenon. However, it is important
     l'
to rei cognise that, to the extent that i.t invoives wider

considerations, no initlati"e restricted to the nuclear aspects could

alone suffice. At the same time, we should be deluding oursel"es

if we did not also recognise that the problem reflects a ger)uine

concern by many people ba$ed on icheir difficulty in understandlng.

.There is therefore a clear responsibility on the part of regulatory

authori℃ies (who, by definition, can have no promotionai motive)

to contribute objectively to public information and uRderstandiRg.

          The role of international .coilaboratt:on on the$e matters

must necessarily be limited. The nature of the pubiic response

and thepsychologyofthepeoplevariesconsiderablyfromcountry

to country and even withifi countries. Ofily national authorities

are competent to appreciate these factors and to respond to them

with $ympathy and understanding. The role of international

organisations shouid therefore be 'to $uppor't nationaj. authoriti.es

by the collection and dissemination of objective and authoritative



,informati.on on matters o,f con'trover$y. A mechanisrn

 objecti,ve$ has been introduced experi.mental]y by NEA

 to hove had an encou}ragi.ng re$ponse from most of t;he

 authPrities in oump,Member cour)'tries.
                  I"
                  li
                  '" l'tha･･fi-
 Econ,mic aod technica.J. ..nys.'tudi.siLa

          i9.

wi.th the$e

and appears

regulatory

                ttttttlttt                '                fi

  '1 Myillustrationof£hecurrentprj.ori.ti.esforinternationaj.
coll"boraeion hds $o far been rej.ated eo iJhose paz"ts of the NEA

    '
progqamme ¢oncerned with safety and regul.ati.on. However, as part

of the OECD, it is al$o appropriate that we should concern ourselve$

with those considerations relating to the prospects for nuclea℃

power that are important for the forward planning of governments

and industry. The difficult si-t]uation j.n the energy seclor and

the potentSaHy important contribution of nuciear power make

the$e analyse$ a high prioriicy in our progvamme.

          For $ome years, vye have produced, on the basi$ of the

work of expert$ nominate,d by Member government$, periodical reports

on uranium resources, production and'  dernand. There has always

been a heavy demand for these reports, which is perhaps the be$t

indication of their value. The reason for this is probably that

the data concerning uranium resource$ included i.n the reports had

,in each case been subject to a $earching scrutiny by $ome of the

vyorld's moslJ knowJ.edgeable people i.n thif} field. Our publi.shed

figures have therefore enjoyed considerabl.e authority.

          Although the$e rreports have refJected new discoverie$ and

revi.sed eval.uations o'f o.l.der or}es, 'they have $hown onj,y a gxltadtja].
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increase in to-tal re$ources,and reserve$ for only about l5 years

dhead. Given the sS.ze of the potential commi.tment to nucl.ear power,

the inadequacy o'f this situation has caused much concern, Thi.s i.s

among the rea$ons for a new ac'ti.vi.'ty, whi¢h we are now starting up
                                '
in collaboration wi.'th 'the Interna'tionai Atomic Energy Agency, to

evaluate the worldwide potential for discovery of additi.onal

uranium resources and to identify new areas for inve$tigation.

Quj.te obviously, such a project can oniy be undertaken on the

ba$is of close internatlonal coll.aboration and, although it is

being initiated on an inter-governmental basis, it is intended

to complement vvork at the national level in which industrial

undert)akiRgs are heavily involved.

          Our analyse$ of the demand side of 'the equa℃iGn have

Recessarily been more teRtative and I rnust acknowledge ℃hat they

have been coloured by the universal weakness ef over-optimisen in

power growth forecasts. Unfortunately, this has caused some

confusion among uranium producing circles and we must obviously

try to improve our foreca$ting standards. National representatives

are, however, obviously in a difficult position if we ask them

to adopt a $ceptical attitude tovvards the officlal figures of

their national authorities.

          Looking further ahead, we are now attempti.ng to judge,

from the long terrn uranlum requirements point of vievv, the

relat,ive meri'ts of advdnced reactor systems and especially of

breeders. Our purpose is to achi.eve a con$ensu$ on the basic

reactor data requ.i.red for power growth foreeasts and consequently
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to encourage i.ndividual countries to consider their own planniltg

in a wider international perspective. We hope tha't, si.nce we

shall evj.dently not be $eeking 'to advance 'the merits of any

particular reactor system, our results wM.l gain in authority.

             '          Fa.nally, and I shall re'turn to this later, I should

menti.on that we have recently completed an ana].ysis of the supply

and demand $ituation in OECD count℃iues reJ.ating to reprocesslrtg

and the technical options open to countries engaged in nuelear

programmes. Our report on tMs study is i-ntended as an objec4v'ive

source of reference for current policy-level di.scussions in this

fie!d. We believe that other analyticai sicudies of this nature

couJ.d also be a useful contribution in the same $ense.

          It is a natural extension of this work, which i$

es$entially based on exchanges of information and experience, tl)at

we should promote co-operative R & D programmes on relateci que$tion$.

For exaraple, in relation to uranium exploration we are planning

i.nternational workshops on such priority subjects a$ gaseous

geochemistry, borehole logging and biochemistry and we hope

that this will lead to the $election of suS.table subjects for

collaborative R & D in the interest of improving the' situation

in relation to world uranium resources.

ReI--t-d-tions with ott-t.-er interna-t-onal. olls-i!-n-SSStLll-S9it Oma

          All the$e exarnples of the contributiofi of i,nternati.ofkal

eollaboratioR to nuclear power deve!opment have been dra}vn frofu
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the NEA programme bu£ r must emphasi.se tha'ic several of thern are
                                                            'pursued in close collaboration with other bodies. We enjoy

a particularly close collaborati.on with the International Aicom:ic

Ene℃gy Agency j.n Vienna, whose programme reflect$ j.ts worldwi.de

membership and wider respon$i.bilities. Over the years, yve have

been able to deveiop a closely complementary relati.ofiship with

IAEA and often to organise jointly work where our interests

overlap. We also have a long associatSon with the Commlssion

of the European Communities concerning their woi'k in the nuclear

field. More recent;ly, the e$1llablishment wi.'thin OECD of the

Internati.onal Energy Agency has given a powerful $tiEiulus to

nuclear development and we naturally work very elosely together

to avoid wasteful duplication of effort.

P o l i t i c a IL,tnga .{}.EL£}e c t S

          !n all this, as I mentioned earlier, I have been

concerned with international collaboration based on technical

or operati.onal oriteria. In aft area as politicaliy sensiti.ve

as nuclear energy, it would evident]-y be unreali$tic to conclude

an assessment of the cofitribution ef international coliaboration

without reference to political problem$ which mays in fact, have

a more decisive influence on the future of nucleer power than

                            'any of the aspects I have mentioned, inc}uding the problern of

gaining publi¢ eonfidence.

                         '

          In this context, the major current que$'ti.on is, of

course, 'the diccep'tabi.l.ity on a large scalle or reprocessing and
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of plutonium recycling, essentially in reiation to non--proj.,iferaeion

     //objectives and to the dangers of di.version of hazardous materiaj.s

by terrori.sts. These anxieties are at the root of what i,$ probably

the mos't .impor'tant question confronicing nuclear power clevelopment .

since its j.ncep'tion.

                         '
  ' AsImenti,onedjustnovy,･wehaverecentlycompleted

an analysls of the suppiy and demaand situation relating to

reproces$ing and this i.llustrates with brutal clarity the
                                                         'painful nature of the choices t'o be made, It h&s been estimated

that the cumulative to'tai of spent fuel ari.sing ik the OECD area

by 1990 will be between 85,OOO and 100,OOO tonnes of uranium,

including IO,OOO to l2,OOO tonnes in 3apan alone. The technical

and economic justification for reprocessing UUs material is

that this would greatly improve the economy of uranium utili.$a--

tion - in other word$, that it would make the be$t u$e Qf a scarce

resource -- and, in particular, that it would be an essential

foundation for a breeder reactor strategy.,

          A breeder reactor strategy, in turn, is needed if the

limited world resources of uranium are to $ustain more than a

iimi.ted introducbi.on of nuclear power. For example, it has been

calculated that the energy potential of the known vvorld re$er"es

of uranium 235 (that is to $ay, O,7% of the to℃al known uraRium

re$erves)i.sroughlyequiva!enttotheknownreservesof .
                            '
petroleum. Wi'th a breeder reactor stra£egy, fiearly a}l of the
                                            '
                          '
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other 99.3% of known uranium reserv･es would become availitble

       'for conversion to plutonium whose potentiai as an energy :esource

would be ample to meet foreseeable demand for centuries. Thi.$

i.s the answer to those who ask why such sltast amount,s have been

invested in nuclearc power de"elopment.

  . Clear].y,abandonmentoTAichegliicteringprospectof

realising the full energy potenbial of world uranium resources,

particularly in the present situatlon of acute difficulty in

meeting prospective energy demand, would be. deei,ded upon only

for the most compelling reason$. It is true that the abandonment

                                                      '                                  oof plutonium recycling and .the breeder opt'ion would provide

a powerful new stimulus for improvement$ in the uranium utili.sa--

                             '            '                                  'tion of thermal reactovs and give a new attraction to reacter
                                            '                                  '$ystems and fuei cycles which are at present in re$erve.

Nevertheless, most such imprevemeftts would themselves invoive

reproces' sing and recycling of fissile materials. Thus it i$

clear that, with the elimination of the reprocessing option,

the iong term prospects for the contnibution of nuclear power

to energy supplies would be very considerably reduced.

          What then are the compe}ling reasons which may iead us

to abandon these options ? It cannot be denied that proliferati.on

of reprocessing capacity would rnulti.ply dangerously the risks

of diversion of nuclear materials and the poicerktial fo℃
  '
proli.feration of nuclear weapons. Efficiently administered

internati.onal. safeguards woul.d evidently be a powerful deterrent
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before world opi.ni.on. But this could not pro"i.de a$ abso],ute

            'a guarantee as effective political control over a limited number

of centres providi-ng reprocesslng service$. In additi.on to 'trhii-s
    }    1･majolr political consi.deration, there is the more practical one

Ih,g"V:gO,l.i2eZa,tiZme(,:e,P:.02e.gS,Z:?.C::ll,iil,w:u.id,:i.s:.g2gravate

    ],
imPottant problems of radioactive waste management, whi.ch are
    ithosb a$sociated with reprocessing. Xn other words, determination
    E
of the place of reprocessj.ng and of plutonium recycling in the

future scheme of th.ings is both a political and a techfiical

raatter of the fir$t importance, which necessarily in"ol"es

achieving an acceptable accommodation on the non-"proliferation

issue. This is a challenge whS-ch must be faced by the nuciear

Coramunity.

          Seen in this perspective it will be apparent that

this difficult problem can be satisfactorily resol"ed only

on the ba$is of the close$t internationti1 accord. To achi6ve

this accord, continuing international collaboration with

political as well as technical and economic objectives is
                                                       '        v-imperative. ! said earlier that l977 promises to be a critical

year for nuclear po}ver development. International collabora'tion

in thi$ wider sefl$e would be its most important contribution

to maintaining nuc].ear power as a continqi.ng major fGc'tor S.n

meeting world energy needs.
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         [VHE GERMAN PROGIUXMME OYi A IrUEL-CYCLE-CENrVI:,R
               iliOR ]:RRADIAfi?ED NUCLI]AR･ FUEZ,S (f<l..j,)
                                                               }h:t,,,'....'
                                                             '
                       by P. ZUhll<e

                                                          '
Nucleair energy is neces$ary to meet 't.he acttua]- and fu'turre de-

mand fiotrrelectx'ici.'tr.y. [I]hts is i::tr:ue ciLnd gene]raZLIy suppor'ted by

aLl authorth'ties and fi.nsti'eutions responsible for a 'con'ndnuous

and reltiHabll-e suppXy of eneirg'y. lll`he ±mportan't nuc:Lear powE)]:

progxammes in '[:he industnta]. and develop±ng countrj-es have

to bQ executed despt'ee the various oppos±tj.ons to and opponents

of this type off energy iri general oM agai.ns't sp.eciaL but

thndispensable par'ts ofi acbi-vities in the nuecZear fiuel cycle.

One off such specia]. i.1:.ems c)n whj.ch thnteres't is actualZy fo-･

cusedi j.s the ttxeatmenic of fuel assemb]mdees afiter theinc dis--

charge from the ireac'tosc of nuclLear powenc pla.n't;s. S,i.nce mos't

activities in ehe past werce devoted to deve]-opjnng and ±ntroducing

a saffe and economj.c rreactonc systern and compntsing 1he various

s'teps of fiuelM procurement, adeq,ua'ice means ico dea]. wi.ich tihe

trucadia'ted fue± have now to be establtshed. Such a sequence

j.n the ireal±zation of 'the new energy genera'tr.ing sys't.em

seems to be jus'tifi.ed tf sufificient t,echn±cal sol.utions for

'the subsequent steps arre at hand.

rrhe questiono£ how 'to dealk witih nuc].ear fue]. af'tenc Jits dis-
  H
chancge fircom a x'eac'torc has not been raised only recen't].y. 11ihe

generaUy accep'ted answeme to that ques'tion has been ptven

                                               'some decades ago already with the developmen't of comprcehen-

                                                        'sive reprocessing techn,iques.

                                                   -2-
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                             '
There is no reason 'to be].ieve 'tha't; 'this answer ±s no ]-o,nger

va:Lid. On 't.h.e con'trary, 't;remendous reseaifch and deve]-opment pnco-

                                '                                                   '
gncammes ±n ]cresprocessj-ng have s±nce then been execu'ted i.n

many coun't]fies and 'thej.r resu.l'ts toge'ther wi'th the experience

ga.ined 'thrcough 'the operatj+on of several. reprocessitng r):Lants

ofi va] i,ous sti-zes have dernons'tra'ted a sufficthent maturi.ty of

uceprocessing ffor inctustrialL appM.cati,on.

                                                 '
Mn t;he pas't the thn'te:erest in repirocessing resulired f'rom the

xecove)ry of fissile matreria] forr tfnurt"her use in the ffue]- ''

cycl.e. Al'trhoug'h a rema,rkabie inc'ncease in ttepucocesstng cost-

es'L:ima'tes has reducred 'the economthc advantage, there ths never-

         'theless a siciorig ,zincen'tive fiott rcec.ovGrcing uncaniurn and p].u'to--

niurn fikrom spenic fuel$, a$ t;heixr ]cecycrl"iHng j.n 'the Zi.ght wat:er

sceactor systems can save more than 20 g of fi:esh naturalL uran±um

and neani-y 15 g off enrichment capacj-ty. I['tt goes wth'thout say--

img that the introduction of bmeedenc systems is dependentt on

                                          '                                                  't:he ava.±lab±,]-thty ofi rcepkrocessj-ng.

                          '
In ±Jhe mean,t;ime iche t;ifeaicrnentc and condi'Lj-oning of rad:Loact:i.ve

wastLes 'ffor ffinal. stoncage has becomG anotherc impoxe"bant aspect

                                        'oiff veprocesstng. Whe sepax'ation oE stssion p[rcoduc'ts and the

                                                        '
concentc]rat±on ofi x'ad±o.acti.ve efifiluents th:rough reprocessing

open the way fouc converctin,g 'the wasl:es in'to such

physi,caL foucms which az:e especthally suMed foxr a permanGntL

stoucage underc safe condit,tons; a,nd las't but not; least, burn±ng
                                           '
plLutoniuin in 'trhe reactorr of a nuc.Zear powerc K)]-axx't must be

                            'rcegaucded as the most advan'eageous way to j"ts disposal..
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Reprocessthng, a.mniediLate rcefabrd.ca'tion of m±xed o,x:.Lde :ffuel,

wasice-conditioning and waste sttoirage jiln deep on-sj-te geo--

logic:al foscmations are 'therefiotrre 'the ma,in ffeatu]res of the

phUoso/phy for the fuel. cyclLe centerc f:,o.r .i.rradjHa'tred fiuel,s

,tn 'trhe P'ederal Republic oiff Gex"many. The necess,1'ty £onc 'the

        'eaxrly ncealjJzationof'thiseentGrwithti-'trsvarrthousthn--

stal.la't:Lons resulas Jff.rrom the pos't-incacad±at;ion requincementcs

of 'the nuc-Lear enGrgy piro.gncamme im Germany. The nucll-ear

energy genera'tin{ capaci.ty wth.1-l i.ncrease ffroxn 6r4.00 MWe in

opetta'tion at the begi.nning o.ff 19'77 t.o about 35sOOO MWe i-n

the mthd-e:igha:thes. Xt. is unreasonable and unreali.sl;ic t:o be-

l:Leve 'that suffficj.en't :Ln.sicallatthons :in, othenc coun'trj-es wj.Zl

                                           'onc can. be made avaj.kab]me on a ]-ongex' 'term to ca'ter fior the

                         '                            'pos't--ir:rradiation ir.equ:Lscements of such a latrrge pncogtrranmie,. "rhe

s'ctong tendency 'to puic 'the x'espons±biM'ty for rcadioactive
   '                                                '
was'te s'torage on the national. govencnmenics ofi the coun'trj.es

fncom whj-ch 'ehe waste orthg±na'ices is another arcgument for inhe

                                          '                                        'establtiHshmenti of 'iche cente,r.

Xn accoidance wi,t:h t:heiij scequ,i.]remen't 'ir.ha't 'the fui:tLhezr devej.op-

rnen'tr off nuc]-eaur enercgy i.n Germany wi.iU be (#ependent on the rceal.th-

zation of satisffac'tory measures for a rcekj-ablG and sa,fe 'treat-

              'ment of spent fiuel assemb]mj.es a:L.ong 'trhe line menti-oned befio#e,

           'a:he FGderca.1- GovGtrrnme.nic has sl::,Lpu].a'ted genen:'al. ucules undeir

                               '
which 'the nucleaM fiue]., cycle shall be closed. Such ncules are:
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Industry is scesponsthk)l.e for the intermed±a'te storage

and the reprocessing of spen't :ffueZ assembl±es as well

as for 'the M-eiffabncica'ti.on of the ucecovered fi.ssill.e ma-

t;erialL and the "treatme.n't off radi.oac'tive e£fl.uen'ts for

f±na]. stottage.

Whe final s't.o.rage of rcadioac'ndve wasie, as condft.'tioned

.tnto a surk'tabll.e fi'orrn is the rresponsibti.,l+i.'ty of t'.l'ie

ff"ederal GoverrnTncm'tfi

In orderr 'to mini.mize the potenicial risks ±nvolved ti.n

t.he t;rcea'tment and espec:La].My the 'ttrranspouct o:ff rca.d:Lo--

actj..ve and f.lssj-ILe ma'teirjmaU. alL]- ifacJiT]-:ities fucom t:he

                             '
fi-n'tercmedia'te storcage oiE fLxe± assemblies to the stoscagG
                              '
o:ff was't:Les have to be comb±ned j..n one nucLear centerc.

As 'the storcage off wastre ±s an integrain pauc't of the

center 'the locrabi-on, of the sth'te is d,ependenl on

the avaiMab±].j-'tty oi sujtablE) geoXogi.cal forcmati.ons

in 'tthe deep undexground. Lcmrge sale depos.i.ics arce con-

si.dered 1;o be a lh.ri..gh]-y sat.ts'factojy solutLion.

                                             '                                  'All. costs of 'the vaucj.ous tncea'tme.n't$ follow.i.ng 'the

d±sch.a:ifge of fuel. assembl.:Les fuom a nucllmeatt ireac'tozr, '

±nclu,di-ng' ttnal waste sto)rage inavG to be borne etther

d±ncect]"y or thucough ncespect±ve paymenirs by the e±ec-
                                                  '
tucicth'ty genera'tthng utth1.i'trri-es.

                                            -- 5 --
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   6. [rhe reaMza't[Lon of the cen'ter as weiL]. as the opera'td-on

       of lts insita]-llHations shal.1 be performed in accordance

       wj"th an utvao$t st..tkictc sa.ffetry and security concept to

       pjcotect the E)opulation and the envl.uconmen't.

                                                      '    'When 'the progncarnme oif]' 'tr.he Federa]- Governmen't foir ichG fi'ue]. cyc].e

cen'te]r ffor Li.,rradi,ated nucleair :ffuels wtis announced some thxee

years' ago, ,t't fiound j.ndustiry, utj-1..i'ties and the 'total nuclear

                          '(r.om.munjHty easj.ly E)rcepared 'tto agucee, as i't was jHn cotrrrespondance

                          '                                  '
wti-'th 'trhe vaircious ac'tjav:L'etes (itevo'ted 'to establ±shing tlr)e rernaj-n--

                                                            'ing pattt ofi' iche nuc].ear 'ffuek cyc'Le in the coumt;ry. :'he apprc)prj-

                                     'a,'te i.ndustnc:Lal. s'tiscuci:ure 'to fuil.fi]-1. 'the C;ove.rnnient's proposaX

di.di not ye't ex±st; enlt 'tha,'tr. 't i'.me. However, the new s:t'tuat,ti.on j-n

t:he f±etud of ucepncocessiLng, maxked by a change E'irova an an'tici--

pated oveuccapacj-iny thn Europe, 'to laucgeLy' tnsuffi:Lcthent rcGsouacces

and much rnore sevence Gconomi.c conditions, ILed to a concen'tira-

t.ion of eff:ffoorri;s and mea,ns zmdei tihe l-ead off the u'tii.Li'tthes. As

a x'esul't o:ff this, a cnmprcehensive de.scmi.p't:ion of the whoXe

cen'ee)r :Ls now aveLth]..abl.e and wi.ll, be 1:he 'basJi.s [ffoxr 'irhe fj-trrs't

appl±catJton for 'irhe cons'truc't:ion Mi.cence.

-- 6-
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center w,tlLl consis'in of six d:LskLll'.nc't par'trs accordi.ng tco

d±fferen't nuclear ac'tivi.t,tes concentra'ted on the sj.te.

                                               ' part;s axe:

. Xracth,Z.±bi-es tior the ifecep't;j-on and j-n'termedi-a'te s't;orage

                                                   '
   of irucadj.ated fueJL assembMi.es.

. Whe reprocesskng plE"nt as 'the central pair'tt of 'the

   cenl;er coverj.ng aliX s'teps firrom 'tLhe shea.niung of iS7.uel

   bundMes 'to 'the del:Lve.ry of puri.fi-ed urani.um and plu--

   'eoni.um :.Ln 'ehe ffo]:km oiff ni.txa'tes and ±ncludthng 'the rkn-

                                            '                                          '   1ermediat;estoirageofradLioact;ivewaste. '

. H'a.c:LILi-t;j-es ffoir 'trhe iLnte:rined[Lat:e stoncag'e off urcanyl-

   n±'tx'a.'te solu'tions andi･'thej-nc conv'ers.i.o,n ti.nto uranium--

                              '
   oxide, so that 'th.e recovenced uranium wil-l leave the

   cen'te]r in a solid fform for fur'ther u$e espec±.aLly

   afteuc tte-ennchie'hmen't at pXants not i.nt;egra'ted into

                            '
   th'e center.

. A rn:ixed oxL`de tiuel fiabrj-cation p].ant., where 'the rce-･-

   coveyedi pMua"oni"um a:fft:er'iintex'mediate storage tiTs

   irefabx'icated 'tr.ogethe: wi.t;h ux'anjnum 'lto comp-Lete 'ffuel

   a.ssernb:L.tes, wh.ich shalX be the only forcm ±n wh:Lch

   p]-u'toniurn ca,n leave the center.

. Coinp]rehensive i.ns'talla't±ons iffouc 'the trceatment oiff the

   vantous k.j-nds of :rcadi.oac't:Lve was'tes collec'teCl firom

   a[U facj"IML'es rnGnt:j.oned be£ore. [rhe 'exrea'.trnen't wthll

   be such tha.'t soL±d produ(rks are prcoduced, wh±ch are

   bes't suj.,iced 'to thej-x' .finalk storage.

                                               nv. 7 -
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   6. A mrkne .ln'to a virgi.nail. sal't depos±t wlth 'two shafts

       and $eve/ra,1. sys'tems ofi' dni-fts especlally [Laid out

       for 't.he t'ransport and ttnal. pennanen't storage of the

       solj.dLLfi.ed was'tes.

ff`he s:ize xequinced for a s:i-te crombinj.ng all tJhese faci.lit:Les

wrk±X be abou't: 10 'eo 12 squarce k:,Llome'tres. A]-[L iche nuc:Lear

reE)rocessj-ng and adjacent fa,et.ll.j-bi-es auce desi.gned Jffor the

't,uceatment of spent fiiei equivaa.ent 't,o 1:he pncoduc'tion of

50rOOO MWe, that wteans for about 1,400.tr urani.utm peac yeaM".,

                       '
Only iffuelL assembl.jTes fix'om l,±ght wa'ter reac't;c)x's w±,ZX be deaXt;

with. Whe average louxxn-rpug) off 'the fue.1. as$embl:Les on whrkch

'ithe concepk j-s based is 36,OOO Mwd/tmurcan±um and the m±nirnum

cooling peM'iod befouce irepncocesstng' $haU be one yeair. U?his

.qrkandard fiue,l <on'tai.ns about 1 8 pl.ut,o:ni.um and 3 % fj-ssion

p:rroduct$ coucvespondjnng to an actc:.Lvi.ty of aboue 2 mUlion

curcies peuc 'tion off ura,n2Lum.

The ceniett wi.-Ll have a cen'tral. storage facU:ity for spen'l:

iucrcadj-a'ted fue].. assernblj"e's. The fiuel. assemblrkes wi.],.l be

stored .i-n compac't ircacl<s und,etr watLer. i,oec uceasons o:fi suffi.-

c±entc ope):ationalL avaj.lkabmu.ti-ty seveucalL s't:oucagG ponds wJL]-].

be constzllucied, which wrkLth be eormecr'ted by under wa'tenc

                           '
)-ocl<s. 'JVhe 'tota..IL cL'apa.c:i.ey of the s'ir,ox'a.ge ffac:i.li-'ty w.i.a.l be

3pOOO 't;euran[Lu]xi a.n 'iche tfi'orin oiff fuel- assemb]LiLes. rl"hiLs j-s

mouce 'than wouLd be requixed £orc a n()rcmal undi,s'turbed opera--

bi-on o:ff t.he rcepifocessing p]-ant oE' 'the sa±d capacth'ty of

                                           '1r400 't-uranj-um perc yeanc.
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E[oweveir, thn a sj-tua'tj"on whence t:he nucLeanc u'tirLit:i.es require

                                                 'u.rg'en't,1-y adequai:e mea.ns ffor diLspos.i.ng of 'their spent fuel. as-

sembrLies advantag. e can be gaj-ned .ffifom 'the fact 'tihat s'tr.orcage

ponds can be xea].ized i.n a much shorter 'time t;han a reproc;ess-

ing pl.anic, so, ttha't; the spen't :ffueiL arcj-slngs o:ff several.

years can already be colJLec'ted on the sj:te･before 'the opera-

't;ion of ureplrocessing.

        '                                            '
The :Lnst,a.1.:Labi.ons, for sceceiv:Lng and unlLoad.i-ng o£ 't:;he fueiL

assemblie.s wU.1. be destgned £'or a xrecepimLon ofr' 'two 't]fa'nspor't

tfilLasks per day t:o bde d.el.ivered ma,ti-n,].y by .)ati.l. Unloadti-ng

wUX be under wate)r and adequa'te 't;echnjnvques are avarklable

,ffor dteani.ng of the fiff1-asks and 't l }e:LT contell't.

        '                                                        '
ffihe bud.Zdj-rig,housing, the ponds andi 'the reception facUk±es

wjHj.L be saiffe against out;side--j-nfluences, such as ear'Fv'h-quakes,

aj.r-plane crashes and sabo'ltage. ･
urhe repi:ocessing' pLanl': is the centraM parct oiff 'the centeir.

IFior i.:he extmacicion 'inhe purex-pncocess wthXll. be used, pireceded

by mechanj.ca,l. px"ocedures fior chopping of t)he i"uel. assem-

bl.thes. Af'te.ir cu't'trJ.Lng the :ffuel rods by a bundj-e shear a,nd

                                                       '
di.ssolut,i.oxx in nltrcic acid the rcesulLtc:L,ng'feed-solut:j.on wjmll.

                                                       '
be (:Larci:es-ed by cen'itxrzLfuging. I"rcom a buiffer stouce beicwe(m the

hea.d-end andi th,e extrcac'tion a t;hxhee-cyc'le puncox process is

fed. II]n iche ffiirc$'t extncaction cycU.e ff:iss±on-produc'ts are se--

pai:ated a$ we]ml as uiranLum and T.)ILui:c)nj-um. Fonc the puir±ffica-

t±on o.f urcani.um and p±uton:i.urn two furthex cycles each wUll.

be thnsta]-l.ed. Of guceat imporctance for the destgn of a re-

pncocessing pMant is inhe choice o'ff the extncact±on appaucatus

fome whii'"ch ceninrc[Lffuges, mJi`xe.r-se'tt].ercs and pu]+sed co]Numns

are emvaU･ablee
                                              ww 9 --
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Pul.sed colLumns with. he'tencogeneous poison wU]- be

used ifor 'ehe fi.xst ex'trac'tjon cycle. fl'he ssec:ond

and th:ird uncanrkum cyc.Ie will ha,ve m±xer--seirelers of a de--

s±gn whti-ch has been 'ees'ted dux'.img iitany yea.±rs of opera'tthone

'll'he possibfi,.IL,±'ty :ffor c)ompara'trtverny ]-arg. e 'through--puts in a

safe geoznetucy were dec±sti.ve for the choice of. pulLsed coL-
                                                   'umns i.n the s{{!)cond and 'thdetrd plu'ton,ti-um cyc.le.

                                         '
ll1'he car)acrkty orff sj-ngle un,its of a produc't:ton Iine is de-

'(;ermthned by 'ehe ±ntencted 'thrcoug'h--･put off 1,400 tr.-u±rani.'uzrn in

each year off 'the lti.fe of iche ptHa,rilr.. Not t:ak:Lng ti-n'to accr;ount

irhe uce,?ftL avati.thab,i.IL±ty off a sing]He produc'tthon Mi.ne irhe ･ ･

'throughd"-put off 1,400 't.eu:rrEmti.um 'per ynatt ri.s theox'et.ri-calLILy

a(:h:,Leved by a capacrM:y of 4 'teurcanl.urn per day. rVhti.s unjne't

size has been chosan madnly due t.o the ffac't t:hat. ope]rating

expe-ni.ence in ichj.s uc&nge js avaiXable. The assumpicj.ons on

the avafi.[1.ahi-l:L'ty of x'epMocessing ins'ta].Xation,sr howeveuc,

havc) 'to be vexxy consexrva'tc,j-ve. A$suming an a,vazLlabU±'ty oiff

50 % over 'tbe ILtfe off a un.ri-ir the oapaci'ty has to be doubled.

rl]hi.s wilLiL be achieved by Lnsta]"Il-ing px'oduc'tion l±nes o£'

                                                     'the unit sthze j-r) pa]ra]-].e.L. '

In g'ene,Mal t:lhe lay-ou't and destimgn of 'the x"eprocessing pXan't

F-- as we]:L as of the other :ffacj-ijll'ties j.,n 'l:he center'- are

basedi on ihe fioliLowing two fundamental. crj-teria:

                    '
   - Achthevi.ng a con'tinuous opencatiion 'to ensurG the

      annua.L 'through-put of 'the pl.antJ; and

                                                   - 10 -
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    -- Secunci.ng and ma:in'tathn.i-n,g the highes't possfubiLe

       safGty agai,ns't funet.den'ts and acc:i-den't;s wt'th

       the lowest poss.tb.Le impact on the enviromnenic.

                           '
[['hese two ctrrj-ter:La are not contradfi.ctoncy but. tn fact aompleua

                      'ment: each o't;heJrr. ･
                                                     '          '
           '                                       '                 'Mn order 'to ob'ta:in a.nd ma,in'tai-n suc:h ll.evelL of reli.ab.i.lrkty

and sa:ffety spec:Lail. and in many crases ex,pensive measures

wi'eh respec't 'to buj-l,di,ngs, equi.pmen't and opera'tiional pnco-

cedu,xes w.j.1-1. be 'ta]<en su(r.h as

    1. Protect±on agati.nst ouicsAde jHnff[i.uences such as

        arky-plane crashes, eaucth-quakes and sabotage.

    2. Pnco'tection agaj-nst even rnos't un].j.]<ely rkncidents

       despi.'te 'thed.] extncemc-)ll.y low p:robabl]hj.ty off occu]r･--

                                       '           '        ucence. ･
                   1'                               '    3e        Redundaxxt jnstai.].ation of fimpo]:'tr.anic supp].y se]rv-

        ices and ubi ].d.edes such as electrfi.cthty or cooit.ing

       water.

    4. r(Iinima.za'Liton of ll.iig[u.i.d waste auc'isa.ngs by an e><-

        t.ensive xework and pux'jnfrkcatzj"on of' wastG soiu-

       ti.ons wthth ncecrycling of punc±'ffri.ed prcoducts Znt:o

       the process.

    5･. Product±on of waste wateuc oni.y in ±ow guan'tritie$

       and velease 'to nhe enviyonment with dnink,tng wa'tesc

       quali'ty only.
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Ex'tensive off-gas c]Meaning wi'th emphasj-s on 'the

ri-ns-tal.ILatcion ofi aercoso.1-±od.tne retajmn.tng devzLces

and the separabi..on of kryptoh by low temperature

rectti ff th c' a.ic ion.

Design and constLrruc'ti.on of 'the equtpment. wi-'th

ex'tremecOIE'ncosi.oriresj-slr,anceand.i-nawayto ,

allow eafs'y maj.n'tenancG and i:epair wonc'k.

Xns'tal.ILa,tion off bu£.t'er sd:oscage .ffor sevesca3. days

between diE:ffe):ent ]{)rocess steps j-n o/rCleif 't:o avoid

a shut:-down off tihe who]-e piant and

                              'i.nstall-Xatj.on off palrei].Le]. ].:Lnes for a]rm,i vaajosc

                                      '                          .ttpancts ofi' the process, each line connec'tecl 'tto
                       '
iche suppZy and enencgy-unjmt:s i.n sucrh a weny t;hat

                                            '
an alternative osc parcaiLll-elin opeira'tion ls possibl.e.

                -t
 p]..anning.r and the ffox"thcornring ba$ic- anct de'tarkled,

  .fosc 'the rceprocessiLng pl.ant arcG. loased on nceskaZ'ts

      x'esGanch and development progrcamme perforcmed

       ucesearch cen`terc and on the ]<now-how gained

        cons't.ru,ct;ion and opera'tJLon of '(:he pti.3.o'ti

        . [llhj-s com}I)etratLve]"y flex±b.1.e lplanl has so

      abou't; 60 't of oxj-de fuel, fucova ].thght wa'tenc

some of wh,ich ･･had, a buun-up nearc ico 30,OOO MWd/t.

                  '
       sourcce of ex,ptoitable Iknow-how .i.s the ex-

thnfformatthon amongs't ].kuacopean reprocessorcs, who

  in United Rep:rocessors.

- 12
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                                                        '
An ex'tL'ensive a,nd rel.iable 'trea't:ment of the radi.oacti.ve was'tes

ffrom sceprocessJLng ±s of spectaIL :Lmpox'tance. Accordimg to the

concept fior the ffue[L cycle (r.entex' follr d.rradiated ffueZs, as

descncibed eaxrlj-erc, none oiff such. wasl:e sha,l.1. Ieave 'ithe cen'ter

oli whj.ch the ffinal st;orage in a salLt, mj.ne ths an i.ntegyal

                               '

Bef,iox'e 'the condj-'tiLonfi.ng 'for ttna]- storage the was'tes wiZl

unde]rgo an iLnt:.G.tr:i,rn sirora.ge ich@. duration of whtiHch ±s dependeni;

on the na'tux"e a,,nd ncadjmoac'tiv.ity of 'the wa,ste. Spec:i-al. trea't,-

men't before the. ininer:Lm si;oxage j.s requ:]Lnced 'tioM' most of ithe

was'tes.

                                                      '
Hti-ghfi med:i.um･ and low･･aci:j-ve liqui.d eftiffluen'ts aire concen-

'tirated and lr.scansferred ii.nto especially designed 'tank.s o£ a
                                                     '$j-ze ofi up ico 1,ooo m3. whe dis't±l:Late.s are 't;nca,nsferJired bac]<

in'to the aceprcocessing pl-ar)'t. O'th.eur t;rceatrnents arce the con--

cen't.rca,t:j-on and ceraent:Lng ofi solid wastes o]: 'trhe sepax"aththon

of oscgani.c li-g,uids. Some was'tes such as boic'tl.ed ]<acypl:o'n or

iodjne fixed on soMd absowbems unde.rgo in'termediatie stokrage
                                '
withou't specj-a± 'tirrea'tmo.n't;.

                         '
   '
'Vhe conda.ti,.oning of was:)i:e$ foue fin.al stoxag'e ]reqLtsixes a

vancthe'ty of fac±:L±ties. 'Vhe puxepose o.f aUM these faciLlitiies

a.s to converct ihe wast.es a.rts:i.ng in varj.ous physi.caM zffoxems

j"nto soiLids which can easi:Ly be tra,,nspouct;ed and s'trox'ed in

the adljacent salt mi.ne.

                                                     -ny 13 -
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llior 't':he to'tal cente]r,'tifea't ll'-ng 1,400 t urani.urn per yeair,

about ls,ooo rn3 of was'tes have to be treated which after

conditj-oning ll.ead to a vol-ume of ttibout 6o,ooo m3 'to be

s'toirce.d, S.nc[Ludj-ng 'tthe vol.ume of lthe so-･b-caH-ed ].os'tL-

shieldi'.ng of the was.s'tie--con'ta:iners.

Such fifi.gures have onl.y minor s:i.gnfufffucance as they Clo not

nce'fflect the vaxhrkety ofi pxoblerns assocj.a'Led w:Lth t;he di.ff-

feecenic catego,ri.es oi£:. was't;e especrtally w[i-th respGc't. 'eo the

Z,eveik. of .radi.oa,cbi.v'ity.

         '
only 6oo m3 oE high actthve .'Liqui.d was'te are produced by

'the reprocessing off '1,400 t uranthum pellr yea,r, which after

den:ttrca't x'on, calci.na,ti.on and vj-'titi-fthcatiton ].ead to on]-y

loO to 15o m3 of so[Lid waste. wiich theiy radld.oactj.vJi-ty off abou'e

lo mi]nlj.on curc±es penc m3 they contain the bulk of the

fi$sj.on product.s and xrequire spec.i-a:L efffioncits and caire ±:o

diea.ik wth'tr.h 'tlo.e ucadiati.on an.d 'tihe hea'l; reJmea,se. Boucon--silLth--

cate glkass pu't into s'trainless--stee]- lj-n±ng j..s rega.rded as

the mos't sui.'tab]pme stabl.G and rGsj-$tant forin tior this 't;ype

                                                    'of waste.

'I'he hiAgh-acl Lve so]m L'd waste :js put: :Lnt.o 200 l contrainers,

mixed w.t'th cement and aftier se'tbi-ng o.ff 't:he cement rks t,acans-

po]rted ico 'the sal.'t mi.ne. [Vhe con'tai.ners have a cas't--iron

shielding whj.,ch al].ows easy ha,nd]-ing dux"ing the stoucage

ptrrocedure.
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`lhe 't)reatmen't ofi' medium- und 1.ow--ac't:Lve wastes whfuch p]resen't

the bul]< of 'the vo:Lume j.$ performed rkn a sirRUanc way. Liqujmd

waste wj.]-l undergo a denriHtra'ti.on beiffore'bej.ng mixGd w:Lth bind-

,ti"ng agenirs such a,s cemen't oir b±tumen and f:Ll].ed i.nto c.ontati-n-

e.rs o.ff 200 to 400 1. voLume. Sollid vJast;es aire whe]reve]fr possi.blLe

reduced .in. voaume by burni.ng or crompac'ctng before bethng trea'ted

                                                            ''the same way as)" the ILiqui.d waste.

'I'he stora.ge off low apd. med:Lurn ac'tive wastes in a salt' mfune

                                             'has been pencformed d.n th,e we]-l k,nown Asse mine for many

                             'yeax"s, and a test-progrcarmne fior s'toni-ng hthgh--ac'bi.ve waste

                'is expected to st.art: soon. ffihe experience gaci-ned wi't;h the

opeucation off tzhe Asse mine allows 'the des[Lgn of a new mine

j-nto a virgj-nal sall-t de}{)osj.in espec±aUy adapted for wastG

st;oxage. [rhe many ex'i.s'edng saltc de}?osa.ts -Ln nor'theM'n

Ge.rrrndiny a,nce each ].aurge gnough to coU.ect axx. was't:es ani.$ing

du):ue'ng t.he lj-fe of khe ffuel cycl,e centerr fionc :irradj-a'ted fuel.

irechnlques to close a sak't mlne in a wateuc-prooff way aftexe

havj-x)g ffirx±slhed 'the operaicton aire ava.Uc'xble.

XShe fiu)rt:he]r 'Lreal:me,n't of ux'anthum and plut;oniurn ncecove:red i,n

tihe meeprcoces$j-ng pl.aht as nituca'tre soiLu't:ions has a±.rGady

been 'rnentj-oned-

                                            '
Unca.ny]. ni.tncate wi"ll be convenct:ed i.nto uvanium d±oxj-de b.y iche

ammion,:jum uranyl carcbonat.e pi:ocess. .H]igh'tr. para,liel ' px'oduc'ti.ori

IJ.nes shalin be thns'tia-Lled ffor the convencsion oE 1,400 t uranium

perc yearr corcrcespondi,ng to 3,soo ra3 of nfi"tra'te soluti.on ico be

'tteated.
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'I'he 'trea'tmen't of inedium- und lo.w-ac't:m've wastes whth(r.h presen't

the bul]< of the voJLume ts performed in a s±mUar way. Liquid

was'ire wU.l undergo a denthra'ti.on beifiore'beti.ng mixed wl.th bind--

ti.ng agents $uch as c;ement ott bitumen and f±]-ll-ed into contain-

ers of 200 to 400 l vo[Lume. So.l.id wastes a]re wheit:evettr possi.ble

                                                      '
reduced ±n volume by burnJi.ng o:rc compact;'Lng beEore bei.ng 'tncea'[:ed

'the same way as 'th,e li(xuid was'te.

                              '
Vihe stouca.ge of .low and. med:Lum acti,ve was'tes" in a saM; m±ne

                                             '
has been pencfo:rcme.d :i-n tzhe we]-l ]<,nown Asse ･m±ne for rnany

                                                 '
years, and a tes't-progll amme for s'tortng h:igh-･ac-tj.ve wasir.e

                'is expected to st.art soon. "l.'he experience gaj.nedi wi'ch the

operaicion ofi' iche Asfse mine allows '[ he desi.gn of a new niine

j.nto a virgJLnal. sa].'t deposj.t: aspe(rialil.y adapted fonc wa$te

stox'age. if'he many ex:L'.s'ting saXt deposk.tcs -Ln norcthercn

Gencma,ny ance each ll.allrge gnough to ¢orzl.e¢t al]. was'tres artsing

                         'durrkng t.he lthfe of tlrie ffueX cycl,e center forc irciradtha'tr.ed ffuel.

    ''Vechniques 'to cl.ose a saM: mine in a wateuc-proof way afte)r

havj-ng ff±n±shed 'th.e operain±on aie ava.ikab.le.

                            '                     '
Wihe fiuxther 'trea.tme,n't of utrranthum andi p].u't:onium rcecovenced thn

the rceprocessj.ng pl.aht as niicnca-t.e solu'tion$ has al.ready

been 'rnen'tioned"

                                            '
Urcanyl ni.tncate wnt].l be convenct:ed ±n'to uranium d±oxj-de by the

ammoniuin uranyi ca)rl)onatLe. p.irocess. .El.i.ghti paira]-le± px'oducti.on

Xines shaU be imsta±led for the convers,ton of 1,400 t urcanium

peorr yea]:, c;o]frespondi,ng t;o 3,soo m3 o£ nti-tia'te solua:lon t;o be

'tr'
eair.ecl.
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ff'he uranium diox:i.de powder is pac]<ed in't;o containersr tn

which it will. Ie.ave tLhe cen'ter iffor if:'unc'ther tuTeatim, en't such

as conveifsi-on to uxanj.um hexafluoride a.nd subsequen't nce--

Gnrichmen't.

                                                      '
Plu'tona.um wU± be refabrciea'ted on sile so t;hat ti.'e leaves

'thG center only a$ m:L><ed oxide con'tai-ned jn finished fuel.

asse}nb].ies. Aff'teit passing a bufS'er store wa.ic.h a capacj-'ty

ofi 50,OOO ]. "t;he pll,u't,ori.i-um nth'ttta,te sol.u'tion undex-goes the

fioll-1.owing staqes. rllhe nltncat;e ti-s converted ti"nto oxthde

by oxal-a'tG}, prcec.i,p/i-'ta't;ion and c.al.ci.na'l ion. 'i'ihe oxJLd,e

                                     '
powderr is 'then in±xe.d wi'th uncanJi.um dtox:ide befoye 'che peX-
           '
ll.ets atte fox-xned and sintettedi. Such pel.l-ets are then in'tsco--

duced i.nto s'ta.ilnless-s'teel our zi.]'ca]-oy cans, wh:Lchf aft:er

                    '                  '
hav±ng been cl,osed by we]mdj"ng, aure assembl,ed di-n'to fuel, as--"

sernblles e,i.'trhenc foirc :Lnserttion ln ].,i.gh't-･wa'ter ouc breedeir

                                                     '                                              'nc ea cr 'torc s. -
fM').e VeEn'tso]rgurig", a newl-y fiosciried GeJrman word whi.ch cannot be

                         '
'trans]rma'ted int;o I£nglti.sh and whteh means the }{)rcocurernent off

sercvi,ces foiL±ow:Lng the discharcge of spent.,.ffuell. assGmbl.ies

itom a nuclTear powesc 'p]-an'tr,has become the key-issue for

                          '                                        '
the fiur'therc develLopmen't of nueleauc enettgy i-n 'the E"ederal

Republ.ic of Gercmany. 'I'he ,Iti-censi.ng off new nuclear p()we]r

pZant;s is deE)endant on t;he demonstiratzLon oE bi]'nnding comm:La;--

                         '
ments ±n xespec't of t.he estabXishment; off the nuclearc fuGL

centenc forr irradj"ated .ffueLs.
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Accord±ng 'to 'the economic structure otfF. the c()un'try, industry
                                                              'jus res,ponsible for the reaXti.zation and operatti.on of the tt.nstal--

                                                              'la'bi.ons 'xLn the cent;esc excep-t fr-onc t;he fina]- was'te sto,rage facMHny-

iL` 'trkes. In accordance wit.h the p. .rinc'ip. 'Ie 'thalr all c()s'ts have 'to

be bo'r.ne and lr.he nc)cessary ffunds to be ra-i.sed by 'those, who require

'thG sexhvizes 'the 12 ele,ctrni.c,tty gene:r'at.ti.ng utilM;ies have go'lt,

     '
'together ffoir the coordj.natiri-on o£ 'the proje(t worlc and .'ffor 'the

p:repaz"atd.on of the f.i-nancing of the d.nvesl;ment.s. 'Iihe u'tilti.bi-esi

join't company, known as I?WK, has 'taken the J.Lead tn 'the elabora--

timon of 6t[Lll- documentrs, necessa]ry fo]r staM''ting the LLcensj.ng

p.)rocedure. ThG p.Iannthng xnJor]< is mainlly pe,rcformed by K'EWA as

'the company entiL.rely i.nvoll-ved :Ln ,repx'ocess;±ngr by I<WU [in as

:ffet]: as fiuell. asseinbl.y sto]ragG is concex-ned and by iche nuc,Xeanc

                                    '
£uel m'anufactu.]fe:rs RBU and Alkem.

'lihe appli.cat±on Eonc the f[L.rcst const:ruc,'ir.ion pexmthti wi.ll. be subim'

mj.tted atr 't;he end off Mairch 1977 and it j.s hoped 'teha't site pre-

parati-on can start; soo'n. 1ihts ts depende,nt on the fiu):ther '

pncogress in making' ava.a.lak)]me. the siL'tte by thG I"edeucal and Loca.l

                                                 'Goveircn'men't:. 'The lgcation otJ' the si'te has been chosen rcecentZy

              'out of iffoutr: potenic.ta]` siLtes in noxt;he.rn Gex'many affterc an ex-

tensive s:i-'(:e selecbi.on prograiume.

tl'he ti,me schedul.e fuxh't:her parovides for the iffue]. assembl.y stox'age

factUties to be j..n oK)era'tion by 1984 and for thG reprocessing

plan'tby1988.A,ll e£'fortso.fiindust;ryandauthorit.iesance

necessaify to mee't: t.he urgent ]fe(}[uixements of the u'tillties in

the trrealiza't:Lon ofi 'thGir rceasonab]rre nuclea:r powe.x' prog]ammes.
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E><pos6 hy Mr. Ta'ranger

What i.s 'known as the nuclea.,'sc ,fuel cycle incku,des a seri.t:ts.s of

indusek'ia,l opeveatio"s which a're, rela,tixrreiLy dfi.stixxct fxo/yn ea.ck

othew, but. wh:}.ch altl corit'scibute to the suJppl.y o£ f'uel 't;o nucleaz"

powe)rpiants. A(listincticmisgeneuralkXydrawn1)e'tvveenthe

explo'ratlorm anct pxfioductlon of 'n.atuncaZ uraniuwwi, fo'kfowecl 'by the

enrichxxient o.f t;his ux'a.niuxxi, and then 'by the ,fats'y:icn.tioth of fu.e,1

elernent}b' whSc:h a.re I{oad,ed G.xxto Ipoweiv lf)].ant reactors, aiid end.img

with the xrcr.,processi.ng of krradiat;eCl fuelts. a]/]d s'Libsegki(,).nt; waste ,/,

                                                       ttpackagin.g and storage.

Mach link in th'is c.hain oSr opeTations ha$ its own specific

feutures, bu't, to var&()us degxees, th.ey all y,ossess cerrt,u,i.n

detax'mining aspects in comrno. n.

                              '
ruro begin wiith, exce,pt pe'schftps foir xxxinerai explorratioy't and,

pxeoductiox'}, they a.11 (S,trr:-iw on high, guali'ty tec:hniquefi base(a on

sophff.sti(,:ated, z'el.1a.ko1e *echno1ogic/:a.l, 'x'esearclz,

z

,,s.



,Fu,rt:he?"r.>fiore, exceget; s'.")e/..irh.aps Eortr fi,.zel ele.rrierit f'a.bific;a,t;x"on,

they t'.tire all higtnly ca, ,pital j.trr!ev"ensS.ve, a.nst ehe d.irriE}nsiions of

e. coikomlcal Ipkants arre oi'Iten fi,zrrkpueessive.

IFinal].y, si.:nce 't(,}chnological. dev'e.lo};)rfx)ent a,ncl i.nv'est.r/nentJ

f:ixka,.r'i<;ix'ig e,x¢eed the f'esources of eE}ch. :'tndivi.di.za.]. cc)u,ntxy

i,n'v'o2ve..d, thej.'i: in.dusi;rfi.e$ arce o'S"S;en oblige.d, tro rrrea(r.1ra 'beyond

t.h,e'ixe f'rontaeiues in 'the se-a,xxrch for rrtzE/i:reket;s,

[Iiha,s expj.a.ix"is why t}xe riuclear Siue'l cyc,ie i'r)eiustxy 'nc)e(ls'

intez'nat;'i'oxka,l (?.ool)e'ira.tion, an(a i.t kss altx?vttLys thas spiz"it whi.ch

ha.s gui,dedi. the actj.vities, of :F]scea'rch in(lus#]r'S.es. . AE", we shs.lkl

see, ehe forexrmeost ?:irrkormg thei'xi, $tzch as, CO(lijva')Ml.A, x7ixhich

kxa.nd2eff eza.ltli. tine opeirations a,zx t,Yke c.ycle, a,nd also ll)6chineye-

{.igi.ioe･-Kt'thb.nea'nn, Sai,ri,t--(i}oba,i.tt･--X)tb･xxtv">N-im41ouss(i)n, [lrc)'ta,i,

()"'cr-ex,zs()t--llpt,t>i.x'e eec, havgas. jo'Xned ka.nds witakx iank'ft.n'y f{i)ireSgyx

pn,iv'tr),e･irs a,ncl (;oncl,ttded co,xnxtr>ex'ci.Ei,.I, re:i.gi.t/io:is -･ l.r'> buyi,n,Ett tt.tnd

sij1].ing -- cz"'!ssc;rossi.zago'treuebox"ders.

                              L･]C

                           NT,. ,,,l.                           ":i "Ss

.[-L'as,.,.e,...rv.k}wwx.R3i,l>.ur.,tpr?.･.S,',/:t.g. 'n,blid tse" xM±oi.icati(2'.n.,imo."kuf.l..]-Jklbeqii-iy..x.]g.-i..ww(.3.e.un.Mp.inff."S..e.-x,, M.'k.e a,ny

ot;lxell:" s?.ii.n:'L'ng' inctust3:'y, e'tfteExMsu rSsl<s wurhich. Egln.ouk<l. be d'i.Eis't'ri'buted,

li'"x'enc';E'i i,.i'tdtist':ffies ha.ve tYkecref(')x(:.} rn.ei.'t',ikridi'.I.ly dtr.vewa,r,±/fio.c']. i;h.ei]t/"

                                             'c-.iffo'k"'t;s; th.Trou.ghout thg) workd.
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On the or]e hand, tliey az'e exp'lorrXng and px'o(lucing uraniurn. in

E'urope, Afiri,ca, Noifeh .l>Lmeyi.ca, !n(IQgkesS.a, a,nd AuseiraM;-ft,, i,n

associa,ti.on with ovaiif twenty pa2rtmexis belong:lng t.o the c,ountM"Ses

in which these opeyation$ azre ctn"ried out, or to consumeie. r

countrj.es. Fu.irth.e.x'monee,'the.yhavecont:'l.uded'long-tc-erxn

contra.cts 'botlx for buylng and. sel,1.j.i'ig uz';ini.um. conc(i-}.g']tirate･s.

A gooc'l example of Xhi,s i,s the C:otrftrripa,gnie .Minlere Cl'Akouta

(CObt,EZN.AK) wh,lch assocNELtes C)OGrcM..A. (with tlLe kZl,epvtl)lkic o:f

Niger ancl Spa.nistx intere$tss) with. the Jtt,pemese coxxxpamy Oveir ffseas

<J.ra.nium Resea.rch aLnCt ll:>eve,ko, pm.ent (OU!{I;)) a,.ncl xxr,hieh. wll.1

shor`tly I>ivodzrace 2000 tonfs o:£ uTaniuwwi per yeemr. . !xll addfi.tion,

uranium concentrrate supp'ly co'rine:ract$ have k>een cQrrcluded

between whY-re,txch proctu,ceivs and ,Ya.pa.nese, util.ities to erisu,Te, in

tl'ie words of one oJE their Cha,fi.urmaen, 'a't frie'nd,].y ay.t(l safe svt,pp].y'.

)i{

)lc r･:c

Zn 'the area of' u.,rya.nky!rxxignyellrichT.-'..neimnt, based on th,cTe gaseous dli{"ffuts'ion

proce$s deveXoped Jfiftec･m years ago in th.e nat:'xon.a]. I.:>ieyz'etslat'te

plant, lrrench j.ndus'tries have been the piromotoz"s oS" EURQbXF.

'Th:ks knul.t;inztti.c:nai (:;ompany, gxeo'uping Frcench, Ztaklan, .Bel,g'Sa,n,

SpE".nish andIi:ariia.xi lnteirests, is cur:rrer'kely buildi.ng, a.t; r]r:wicNstin

ln. IFranee, a, plant e>cpe(r.ted 1;c,> go o'n stve, a'rx'i iri i978, Eind 'to ix"ea.<:}.k

                                               'k-a.pid,liyacapacktyoff1().8n)ilX:lomsepaya.ti,onunitspctsxyeax. X'ts

ou･tput ha.s alx'eady beeri entirely puechejt$ffd eo meet the needs of

                                                      tt
th.e utilities o:f sharehol.eler countries, a,nd. also othex cou.n.tr'ies si.ie}x

cas Swit;zewland, Wes't; GeuerM).uny a.zzd a, sp. ec':i,al.X,y Japan ,, slx'iee iche

3



seven ut]:'tlit;ies oiff thas country will rece.l/.vt'.-.)･ ,iott,ntly, S'nco/x'r:L

'es;ZJR,OX)li'IY', u,boL.tt ox'ie m.Uli,on uxiits pex' yea.:r.

Mt is a;X,so 'I:'}ec'a.u}b'cf?,, a'ifste'm" l985, thc?. II]"U.I'NOII>]Ii" plani; w'kll be vtni.ixblle

t;o r):)eet t:h(,T; n(eed.s (.xf ii;,c.i pcLtr"twneTr' s,",, ('i'],eLt: the l,E,L'eter, ag('.:Li.n joz'Lning

hgLnds in COR:i3.1]T)if,Y', hts'.ve deci.cted 1;o buikct. a. xiew s,'>la.nt, i.ts loc)c'iti(>'n

to 'be cleci<]led 'im .`L'o'rthcoxn'ing' ,'ry),sritj'ks,, 'in Eiccoz"dcev{,ncg wi.'tk tY,i.e

econoi"ni,c gina1'y'$i.s u.rxd.qtnep w'gz,.y.

fYh.e i.nd':.xstx'ics assoc;ia.tecii ii: ll]W[}r-eqO])X,.IiN arLaf1 (lORX! ll)XIF ria¢uz"al1'y

do net inte/ifxc'l t;o .crSvc:i th,ese cox'tr:pa,n'ie$ ede 2'zm.ono/}F)ol,'y in Eli''us,ge.p].yi.xx.g

                                                           'the･]rieedset''thei.2firesspectivetz]c}uritm"k,es. I[i)lif3rcance,f'oire><axirip.le,

weM a.xee a.lx'ea.t/l{y buyescs o,£ e:"zx-3,cim'xtn,c'.}rit sez'vicff.s SE"i the U$A; f'ive

yt:b('i}rLrs `'.:'Lgo, weu. weire the fi,m"[i't:, to si,g,.r) a ()(i)i'it]ract xviith t}),g.) U.SSIR,

an,c:'i ti.e.ye is no remeson to d,i[･sco-nti.nkte this 'pir'ucei(r.e.
                                      a

                              )l<

                           sl., Lt.n                           tik t.l..

Y"u.eX fnz.b,s."G()a.tac')x'i, as we 1/ka,vtt,t Ekl/w. c:,}ad.y s.,hee'n, d.oe. $ no't nce,eqi.2i.:iee

fL:nvff,i.strr).exxts a.s Za.:rgge a.s the oehe:if iiwak.s z"ri the cyc2g, E.krmct,

cozasc}g'ue.ri'tl`y i'neeurr?.,R.tSonaj. w>E'i,w."trl,,aj.h.L,"si-k'ipss (x:re tzxx'fiev<;essdvx"y'.

X'I.oxKrevffr, ixTltJE""sn3elti,ox'xit.Z coopek'a'icion. i.s (bxexeez''x/le.],y u,sefu1 i,n eS/xe

aiifea <Lts±l {e{:hgx>l<]}sig'y' d.e･vc)Kox)rz"n,eytt, xNrixi,<;k reclu.i'frt'?,tis c{:)ns'i<'.l.ewuz,'bl.c:･)

reso1.xrc:efi, es.glr'?eei.r,l.I.'iy' 1'c/ :r irlefn.t'g.igit'scio.n c'L･:c.l,>e' '#/'S:')"('.,:l'!{:s.

(,;o,nf)'ejquek-,,tky, we i,ri 1[i"xTan(.;e puroclu(]}e thc-) .f'a.i.tf.ts,']. re<a"i:sc"g(i. 'b:}r ou,:r

g',scaph,ite･-sg'a.s a,nd rff{"iLs.i'S; y].eu,C:i,"c)xx powe:tr pltar)ts, i}u'].<1 1'ox edke 1ight 'xvt'i.te:r

z'eh<'.)'tor,c) clex'i.ved S'xoivai t,l"ie ff"x"ench 2sll'avy's zz,uc'.'.keE}x ge[groE.')tj.].sii.o:x pxeogrxli.er,xk.

4･
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Ii"oir the 1'abrica'tlon of IF)WR pow(e.w plant fx.Lels, il,t is ixnpo'x-ta.nt,

                       'to n.otcD t,!,ia (e.x'i Esten(e oif ve"'ra.nco--Be,lge cle Fa,hx"'icgition de

Corril)us'{;ibIe, 'wkrLi.c,lts i//:troupEi IEi'rironch., 'ff.)c'b1gs'Sa.r} a,yx(i.l A.rr)eyi, (r.a.n

fi.nte1･e E.3 {; s.

As for fn.stJ ne'"tx'ori :rea,c:t;ox :fluel.s, ehe (r.ooperg.itfior: with o℃t:

(];ernr),asn axid Nt;;itli.a/.z :fx'ienci.s sho'tkXd ea.l.$o be i/'zo'te(l..

W"S.tl'k respect, 't{i) the xtkhascli.y coopexa,trfi.ve v'ent'kknce$ ii'i 'ekxe, ate'ea of

'resea.'rch a,yxtl, clevelopr.y:tent, one should exl.so x'.y']e･intloi'i S:he a.gTe(,emen't

bindi.rzg ehe C,EII,A with. M)NC;, stoy t.he, i'tx'cra(l:1,iitfi.ori olT fuels dcw'elo.I)ed

Nn ;Tapan, 'k"n ]&a,psc')c'lie., t:he Ir,"reric,h f'as'k neutsrowx refl,ct,otrr,

)1:

)l: L'le,

Il/GrlrX2 2re. E],y-o' cess}ag).Gx.,..s/?..g,-;t,L""..y..i,R.-E,il,.,,:ll{E..L..l.-{?,ne{3,..ll3,'l.,{}.,}.-lt:,1, whic;h i,{s i.rrdispentwa'hi.e thdo･r

the ecok.ioi/,TriNcs a.nd gxowth c)S] s.).xtcl,oexzc c)nex'gy, o,'n,ay eth'tencs the

y)ictuTe. aft;ex p<}w(-,xr .I>'itantrs hnzve o.peve/tttt')d ,fc')er z,x erew 'yeaues, wk'ke. 'reth$,

on 'the othf.i.ur kc"xnd, t;he, othg:tt opeL?.dia.ti,ons of 'thc) cycl.e just cles(J.x:ibed

px:ecG. c'icil,, blsr a fevf yea:g'rs, t;hc>. statrar.kJt.p of t;litesofft p<;)wexe p'1.axxes,

"rc}'iis is 'why 'Ehe wokrld.wi.dc). ]pe' ge;sro. ce$si.ng. i.xxdk/L,csti eey ha.$ not yeit;

                                'attva,Ti.ned a s)'i;:･-ft,te ot' equSli.'!'i}xiu,rn.

IS[z'i o'unc couizt: 'y', howe)'vex", we have 'gnc(-}a.sing,ly woxel"ced toT t'wenty

y, ears to develep t,he tffchnilxxu`its a.nd corxre. ssvon6.ilng 'instail.a,ti.o:ns a.¢

ItvK;.xircoi,xXearitaI.JaX'ilugue.･. '[rin.efi:rstcnsc･}o/i''ixu'ke,rwaa'tic)reka,l.

c;oopellra'tic,.y). a.lse datcts.s 'frroxrm neax"ly txrwenty yEtax"s ll.go: j.x]. I957 tJh,e

III!)u,rt'oc:ltue,rxiic, <li;or'za.IJ)E-k,ny' we}.s (x'eate<ii, g'x"oupfi,ng a;we'l.ve ,rcux'og.>eam

t
i
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coumutyief,r,,tobullda,plantaeMol(IBelg,itxxx". BE}.sedozz

essen'tial1,y IFirench 'bech/noILogy', this plarit: i'ka.s ope,trrc"a.ted

sat,ir,£actc')rfi.ly since ]966. '

A].so Sn t,he fieXd is U'nited R,eprocesfisotrrs ((:}rnbN> which comb'ines

Br'itish,(1'erxMia.r).and,Fr.enck:resources. A.lsonoteworthyis

the pa:rr't''r/.c;i,patioix of Y"zt"ex)ch techn.ology a,i'id industry in builCl,ing t}ie

Tol<ai Murra plaxit here ly) Jfapa.'n,

N'ett;uxrall.y, ll･:;'i.xxce lgt,st yeeL:r, wewen th,e :Ei"irenc:la K.)'iant at X.;a V:-Iague

fi,sta trted x'eprocesb' fsing II.tght wugJer powew pl.a.xit ,Sr'ueks satisfactox'i.ly,

'we .h;i' ve a.{gxeeec'1 'i;o l']Ei.ndlke frr'xadi.a.tect E'(,xels fxeox'r). c}the:r co'untxies.

Ii'or tlkifis' p･xxepose, contxetizc#s }'xave EzX:ifeady been. signed v"Ti,th ten

utilities i.mL if'Yve di,fffffi`rex)S.i <:ount:ries, covez"x'ng t'i tota.l of] fSOO toi'iss.

Kang,'ai Zff)lec:'if;iric Exn(3. Shi,I<oku :il)Zl.e{::t[tric a, jc"e arxkong ehervi.

                               ;ltIc

                            >Ie *

Everyoi'ie ii}' a-wa. re off th,e evezregrow2ng 's'xx).voreg'txic(',}. ot' waste

}I},e･(:kglL･Mi･nc!sI ::･}z:f], pt"(alx.mQLg{.ffop'･ 'irx i;h.c?･ fxJs,el cycle, a.t ll.c-iJthst wkzen tkx:'ts

i,nvoZves high a.ct;ivit;y wa. ih"t{Te:g e'tnti. those liwvhi.eh eonta'jn kong hakf-･

1:i)ge.. a].phft e.nij.t'teirs.

Xn the skox't lreryn (a. i'ew deceLde ,cs) the p:robke'. rn hExs been

sa.tfi.sfie.ct;c)x'11,y tr'esol.ved 'b'y st:oTage if) xxgu.i.d £oxrrta rLn fs, p, eci,ally

dc}sigxxed ea.xil<sr:, w,hich thre pescN'wxaem.e.n{;l.y exog')led asidi zxitoxx'i'sco.rec,.{,

'wh'ich we h(",':Lve "k:)e'eri us'i"ntt, 'vifMJ2'i,oi.x,t tl'Le sXig,htestJ. F)robl,em fox"

nea.r1y t,wcbu.'t"sr yeatr,"ss.
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IIn the longe;r t;exabxy'i, koweve:r, we s:yhall havc-.s to 11eave the cfiesign

o.fdj.ffeirerktstora.tt.,'e.t'aci,liti.es'eof'utu'rregenerati.()ns. "We'i'n

iY"ranc;e feel S;h.at wustes sk').ould 'he pa(:ked. I.n soltld Eerxn, and sir.or<bd

insuit:al,Ichdeepgeologi.ca,1st:rata. PI.'h'iffiswhywea're

devel.op'i'nga(.;ontint:.ou$viti."ificatfi.onprr"(.)ceEi.s. geuurthe'xrxxxore,'tl).e

ciisscever'y o,f seve.ral fossil ntx;],ear reactoirs a.t O],<lo, i.n Gra.'bon,

c()n.fiz"xxied. th.e exi.stence o£ geologica.l cax'!di.ti'()riF.} iJf) w,hSck.i sul')s'tance･Ls

produced by 'the decay･ of fission pxod.uc:t$ a,x'ic'{ plL'"toni.u.xvM ax'e ,£our).d,

]ryionce 'than on(ii bUiion y'eax' E,.; lat;erc, exa,cely xF?'2zLere tlzxey 'were px'oduc;ed.

The a'irea of xN,TeLste ha.ndli,;'xg :ts one iy]. whicih fi,r].treyiintioixal coopexa¢koxx

is aza.d xvi.]..i he me,ttoesg; active.

O.ne) c)a,n thexeciv£ore :zreasoTn?bl'k>ly Yiope 't;in,nt t}i,c'. sa.tisfacto:ry shozrt-･te)rm

so[tutiom$ //ii(:hfLeved, as.b' we'a,l a$ the xesea,ycr.Yi arid l.)'IXo'I; pxoJ"ects

uride:' way, s,h,oukl/ conv'ince x)&icioxxarz ].ea.ctei"s (i nd th.(.i p'ubkic that

excellcmt solu'ti'orzs shou],(rk be untkcipateca i.ti f;h.c:of].ong tc?,xrn.

                              *

                           set Kt"                           /" v;H

Zn c<i)nclitufskoyx, it i$ eE'ksy t:<) see tht,zt tke nut(J::Xek..ar fuei cycl.e a.ltditistwy

isgrowi,zxg'Sxxtlae,spiei'tof'int.exnxxa.ti.ona'kcoopc)rrati.on. rrrhfi.s

p]rovi.des a guawama,tee o±' i'ts dv£Eec'tiveriess, ak'kd, the. eiss'uraxace S"c>w

its c.liengJs of. hen.].thy eox'ang)etition, whfi.cL'3:t i,s ir/nl:)ortant Eor pMogl]reE:x･$,

as'wekl.ifLs;),reak]onable.yxi:ej,cch..s. Ikni;hisc/;on.te><.t,fi"'i'a,nco･-･.Tapax],ess(J-.h

eoope'x"aft'ion is arx e.>te!iyk'pllascy £actor,,
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INTIERNATIONAL COLLABORATION rN THIE NUCILEAR FIELD

                   Presentedby CBuck

            BRITISH NUCLEAR ?UELS LIMITED

      k. (S7
  "' """ i.,,.,, .,s,t..t..,t,,
,.,.,S"'' lall,,.ig. sitgl"E,.'I ,,,pi;'/,//r/"i "

""'f3'･'' 1.,:i' ,,,g"...1.･ ''

There ax'e a number of important objectives whic,h encourage organisations

to enter into international eollaborative activj.ties,

       - the p.ractical need to rationalise the deployment of resources

       - 'theadvan,tageofshaningrisks

       - the need to ensure supplies and markets

       - the ex¢hange of technical informatlon and know-how

and - adesiretocoordinatepoliciesintez'na'tionaliy.

In the nueiear field the efficient international deployment of resoux'ces

and the sharing of rlsks aire partieulatrrly important because of the

massive expenditu℃es wh2ch are involved, the length of time irequired 'to

develop, construct and commission fa,cilities and the economic advantages

of opelira'ting on the largest px'acticable scaZe,

Nuc].ear acti.vities whieh are otr7ganised on an international basis shouZd be

less dependen't upon 'the current power strategy armd the financi.al and

industri,al climate ±n any one country and should therefore enjoy a mo re even

suppZy and max'ket position,

In an industjry which has a veM'y high technical content and which x"equiires

the highest sta,ndards of opeuc'a'ti.on and safety to be maintai,ned, i,t j.s

beneficiaZ for al,Z eolmeabora'ting parties to exchange techni¢al infoirmai;ion

and know-how. The importance of these exchanges ]ranges further than

the immediate area of technology involved since a failure in any payt of t,he

industry can have 3repe: eussj.ons whieh wili affect the deveZopment o±' the

whole industry.



In tnternational o]rganisations the opportunity to coordinate poZicies

on an international basis may provide m, eans of reducing the pr'o'life]ration

of nuclear weapons and a framewoy'k for the deveiopment of internationallly-

accepted standards fo)r the prcotection of the environment, workers in the

tndustry and the general public,

A numbe:r of organj.satj.ons irivo].ved in i.nternational eollaboration in the

nuclear field may be mentioned,

     - theXnte]rnationalAtomicEnejrgyAgencyoftheU,ni'tedNations

     - the Nuclear EnergyAgency of the OECD

     - the Resea]rch and Development Centres of the European Economlc

        Community
    `"'･x-[･V･liiegiiS:nvR¢fWff'tflll6¥"cre'EKttbet6 organisation devoted to the enri¢hment of

        ulranxum

and -ma UnitedReprocessorst':I'an¢di-fi¢ ]lU･¢k･)aiV retz,&nspox,t II.itd., Bri't;:i.s}ri Jax,)eftxxokcse

                            Ox'E..san:"Lzation dif?,all.ing wSvth [['rarissx,)oif'C e£ ixi:mctkdi.rken'tedi.

                            f℃om J'.eip, E,m to giiJurope.

Each of these and m. any other oyganisations involved in intexena¢ional r'elations

aire daily contiiibuting to the fruittbul extensi.on of inte3rna'tional, cokl.abox"ation

in the nucl.ear f±eld and many substantla! achievemeltts may be mentioned,

such as, the deveXopment of tM'ansport regulations for the intercnationaZ tur'anspo)rt

of x'adioactive mate'rials, the development of new enrichrnent technj.ques a.nd

the eonstxeuetion of new fuel cycle £ac±lities.

Akhough the x･ecord in inteirnational collaboration is so fa)? imp]ressive we

must not become complacent and one should ask if theire is any important

area at px'esent which is 3receiving less i,nte℃national attention than it menits.

In answer to this I would highlight the speciall. problem of the final disposal

of medium and high-Zevei soMd wastes whieh has onZy been pursued so fa]r

to a limj.ted extent on an ±nternationaZ basis.

fue].
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I feel this subject is of the highest importance for the future developmen't

of the nucXear indus't: y aRd that ±t should be singled out and vigorouslLy

pur'sued with the object of developing internationally-acceptab!e di.sposal

teehniques.

The disposal of low--level :radioactive so!id wastes by nea:r-suirfa¢e bux'ial

on land is already established practice in al]. countrjes with nucj.ear

prog)rammes, such opez'ations being covered by national legislation in

indi.vidual eountri.es. The dx'sposal of low-level waste to the deep, oeean

i.s alxieady an intex'nationally-established praetiee whi.ch is conty`oZled under

the terms ol' the inter'national agreement generaily referred to as 'the

'' London Convention'', There is, however, no fully-developed proceduire

for the finare disposa2, of medium and high-level solid wastes and ttis kn

'this area of development 'that futuye efforts should be concentrated.

Medium aind high-dZevel wastes wh.ieh ar'ise from powex' statj.on and repro¢essing

operations are at present s'toired under safe conditj.ons pending the deveXopment

of a final disposal nc'oute.

The final conditioning and packaging of these wastes for disposal wikl depend

upon the disposaZ :route which, is eventuakly selLeeted and s.hown to be

env±ronmentally aeceptable. Tn the meantime therefoz'e itis necessax'y to

maintain these wastes in a co,ndi't±on which will aliow flexibility Sn the

seZection of f'utux'e condj.tioning and paekaging px'oeedujres.

In anticipati.on of flnal disposal opex'ations, several methods of treatment are

undex development for these wastes.

For medium-'±evel combustible wastes an inci.neratkon process is under

deveZopment with an associated process for the recove?y of p. 1,utonium

firom the ash, should this be requi,reed.

Me'thods fozr the incompox'ation of incineira'tor ash into eeramic blocks and

foir decontaminating non-combustible items of waste aire also underc

d,eve].opment.
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Processes fo'r the solidifieation o£ high-level ll.iquid waste are under

development in a number of countries. The method generally p]refer:7ed

rcesults in the djried waste being inaor･porated into gZass bloeks of extremely

Iow soZubility.

All of these 'tM･eai;ment processes ax'G at advanced stages of development and

tt j.s now timely that substantial p]rogress towards an ultimate disposal route

should be real.ised so that a complete was'te managemen,t scheme ean be

introdueed.

X aZso fee], it i.s impo'rtant to be clear in this rzespect, that such intex"national
                                    'effoyts to devexxop treatment ar)dXLgEbllli$dii(1/"nk'･a'kt/!'disposal ]routes fon was'te shouLtd

be pursued £reely without commercial or otheir )t}est]rj.etions and should not

be caught up in thg}ee8fiCntwb'gy issue whl¢h relates specMcally to the

x,eplrocessing operations.

Foklowing th.e i'Inte3rnational Symposiurn on the Management of Wastes f]rom

the I.WR IE"uel Cycle'' held at Denver in July l,ast year, an inte]rnational

work2ng Committee, whieh inel.uded ℃epveesentatives from Japan and the UK

among othew countx'ies, met at Hanover to discuss 'the possible extension o£

international eoilaboration. on waste management. The two main options

foz' the futux'e disposaZ of medium and high-Mevel solid wastes e- disposal into

deep geologicaZ fo rmations or to the seabed of the deep ocean, were

identified by the Committee as subjects which ttrequire investigations

coox"dinated on an internattonal basis. Thi$ fieid of development has aZso

been recently discussed at OECD/NEA meetings at whieh both Japan and

the UK are repiresented and X would suggest that these are importanl;

initiatives invoiving both ouve counicries which should be styengthened and

pushed fojrwaird to the oveyaZk benefit of the nuclear ind-stry in Japan and

'the UK.

8 Feb ]ruary Z977
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CONSTRAINTS

AND XNTERNATIONAL COOPERATION

                '
by Ryukiehi:mai

ur New'Apprroachestro
       ut--h -bessiwnew

Nucleatr FueX C:srclG

        T}rewe ax,e thlrteen powew reaetors <7,("28 MW) ixx operantoza

in Japans while ntfteen mo℃e (13s363 MW) are "ndex coza$tscuct'Xon.

U℃anium reserve i$ only 9,053 tons at O.OS3% average ore g℃ade,

FXfty tons peir yeax ($W(J) eentnifiuge piiot pXant is "nder const-#

xucttion, LWR fuel fabrieation plantr$ have total annual eapaeiey off

about one thousand tons and are expanding, 200 tonslyeaxr neproce$s-

ing pXant is awaiting hot ttestt atc Tokai, while XOO MW(Th) experimentcal

breeder wilZ go critieaZ S.n Apxr±1. Thlse in bnieffs i$ what eonsti-
           '
tute Japan'$ nuclear fueX cyeie today.

        Raeher than dwelling furt;her on their ctetailss X wouXd Mke

Co take up the thntexnational aspeets off ncteXear fueX cyel.es and

                          ydiseuss
                                 '

    a. majoxprobXernareas ,
          eonstxa'Lnts thatt should be expected in futqre, and    b,,

    e.. possibXeinVernationaXcoepemeation,

        Vrmdeur research contract with the Minisstry of :nternautonaX

Trade and Indtiseries, ehe Znstitume ffor PoM.cy $cienee has been eon"-

duccing fuel crycXe analysis ffoT the past thrree years using system

dymarnia medel Xn o'ttder to cal(:ulaee quaSIitive effffeets of dXfferent

      g
faaeor?$ of conssciraints on zau"l.",n,imr ffue:L cyele. A:l.though thi.s iLs not; a;he

pXacee eo gXve ctesca'i,'ls uabout schi.s raodel. str.tActyp k.t Xs aig 'k)a$tt w()rt,hw±)X'Ze

                                               '



                                                           ･2

tro l)oi.'nt; ot,xtt sthat optimk.zatr,ion off 'ffz.ieX, c)yctle stmaaeGgy i$ xxott si,mg,)a.y

geve'℃xxect tsy m±Xls!kwh ty'pe of coiisiderrrasci.ons, M(xch maore st'ratceg,i.ew

ffacixors $t.1rel} th,$ T!xaxi.mum ut:'a.Xi.zast;iexa off enex?gy ff"ttorn inrnpo:tFtd ox'ee

t:,TradG),A-"/ff'ff bet:wezzxx const]'xrtac)a:S.()xg :1.(,.ELci tri,.mff o'f' cient:zrl,frugEp. di.y.y}rerfi.c:lrxrnertt:

geIXamniz; ax'}rl fTzae,:i" 'xw¥>':'(i}<)(?,s,e.]-G.ngv, lr}1.R.,nt:, .={{,tse:st'" t;c i.m'fi':S.ki,()noe t,;l')o 'tlY{.xgr"'X c:r}.y'<ik'A.

tecsS':'ncttg.'9.tt}g.,'3.gp,,ti t.'>ff a {/:c:}i.zzr}.t:'x;"y ll.i.'}{'.<.:･} ,,IYs',},{/);.,/.T}.

        '1'ETt "tr,trtf;trxr w{i}scclss t:h",n s;t:}sdy ligM'i j.n<ii a.x,g.s t:(> r-e}al}.i.z{" l,lriwt:. Si'nxk (t'x

gv'e'st;y IE,<'}x't{;., tii.magb we l'ma,ve X')eai'r'i Il.,k.xf''i'.,fifir, nvade'xr t;hc.". 3.fi'x}')'itrcljk:msa.ox's bixatrz t:.hem. <'togti-nfi

ce,h,pst o/ff w}.tKde].,(taik'i: ffuE,t3. rerif-<)li.e. f,xs gS,aLre,Tk vatr. t:hme Z:}e}e;'i,xkrs./'X,,zxg odih 't:,hs Asct')mas, tfl'ow

Weuz{wa wc,A.s'l.d ¢#mE'M a,boR,iar. 'rma,ta.airren'1.Ti.y t,mrk w"i.t:hot.gt: "/tyky' rs}a:io:ir iTx<:,}ttkk.,'ff/"za.ewst;'S.<gerx a,o

ixkke'casnceev>t:,' 1'[,sc huas bdiett. ntsstirrsecl t:hw. o'txee scal..e off n.t,ie.X.pt.a"cr gec')regeitr

gexrtognvn.m has beeTx cle"errnined, ttffc)f?.sff;a'ry fue.,1. evyc2'Se sccgeehmerk1asffy uaxid

fftt,c/i.:1.S.t:S,,cis weLx'1,(X iffolZ.#.ow, W'S'iasc, onw. k.s Srac:,ecl wi.t;lh ecc)cgnty' Ls st1'}ae "o.y't-･･

$ttrrmiri,tt$ on nt,t<fi.krevarr ffkEeX eeyceX(i aTrff si.s(."-in scinasc itkey hava an {letopurrui.T)lr:,g

Xse}'{fXRgemace wtt t;rtse sS.ze oi:- zzts.ev1.ff}a'sc p'trog'rrErm. iLt:,se.1.,iY, .AmoTi{} $t2eh eo,wnsscwdi.3,"sc$

                                        '            ,enxxe "aswa maeltix,x.ons '
        th) orhes ca,'wi.si,fig 'ffrrom econowa'ict asri(k fi.nmancial r7eas$on$ff

       Xi.) t:1zaese eeaused iny tx' asmsi.urn rr:e$oiatrcens gti7.<i tththl,x? c!Xsr,e.w'i.bi.itr,i.<.tserxg

      Xfi.'X> t:hosth? ax:i.si.su,g,,ffr'(>m t;ece1'zxiimenv1. trea,sork$p

       'tuv) S.ssssa.xeso'ffg)"lxxS.citaec:c)vtawweasge zand

             ithe$Q qxxisce innde'/.'pen.dozit ef no:trxnaX inetusX"ni.thZ c:orxsid(>.?r-ab        v)

           '
             emsti.oz]s# butt catx$c,id by eXe!zaexxts off ixxsceir'nattional. poX.i.tfi.<:2s.

                               .

Xlt. I:,,r'te.x'gy'S1ttia,S:.i.ovisii.rx,cra{)a!z
#Sn･ts-hathpmtpth4,nv,ndt-,ew,T ..,,.-ptptptw-mapm-demut".MvaNSt-,t. ,"ww-,･twwwww t -,elt, wt

        Xec ss(/lrgerns t:o be a,xx acc:ep:ect thnme wi,tlzaS,rx t;he Xrtt:e'rnast;iLorial.

etxie'vg:y eezyimxxxx'Liny schatr. p'rrock.icet:i.orx eczapm"'S.ty irt the Aresblanay't Fetnni.nsE,".a

wetr.alZ,{:it･f.yivS..e;s" e't:S'){ib ew}coxx(X c/>r{.:l, tt'rk$is?e by' trike mak(lc!Xe. #ff a:l')g.,. Il.s'}8C)'s,

C?,ewms,'X.(/le?.?rG,t;a.cm (:)ff t;he) NoxrntYf.S#tx't:ltx Tr`.#1.ndr.i.reris 'lg.n<ll.<'.';a.tre t:l'tExst tiXxe S,.t'k-



                                            ttt t                           tt .tt                                                      , .t,tl.t

du$erially advanced eoUntries of Noreh whiX have to depend increa$ingly

on teehnologieal means for aXternaeive energy supply, Fofr g eountry

like Japang utthout large reserves of eil, gas eme eeonemicaXiy and

envirommentaUy ovailabZe eoals nuelear powe= effers very importan¢

energy option,
                                       r
                                '
 ` . The offidial foxcast for energy supply in 1985 $aysx

                                      ttdomestic hydre , 3,7Z, ,                                                                '       'domesticoilandga$ .Z,8Z "' '
1
+

                -a t.                                                  ttt t                                        'dornesticeoal' 1,9Z . '･, ･''                                           i                                                        t. t     '                                       - tt                         ･ o.sz ,･''' '･ '.geothermal
                                                                '
irnpesctedoii' " '",,63.3z' ' .'' 11 '-,i
                                                       '                                                               '                                     + t t.t.                                                             '                                                         '                              --impoxtedeoaX ii.2Z ･' '･'                                                                  t tt                                                               '
                                7e9Z ' '. '''"i!upotted LNG

                                                            '               ' ''''t '/
                       .t    '
rnaking ehe total of 830 miiMen kl of oil equivaient mhnus 9,4 Z,.a$

                                                                   '                                 'effeets of energy eonsex7vation, '-OiZ import figure is 48S miliion wt

whieh is a great desl off inc℃ease compared to 318 ntZlien kl ( .5.$

msiXion b/ct) in 1973. 9,6 Z nkcZea℃ iS on ehe basi$'of 49pOOO MW

                                                         '                 'cmpacity. '           '.                                         '                      '                        -
        Eaeh one of these sources has major di£Sieuleies in oTrde: to
                                                                 '
achieve the above-mentioned taxget ffguree while whaeever shortage

   '                                                                    LthemeinweuZdmeanehatrauchsho=tageinateainmezaeofGN?i grouth ･
rasce. Fer a country who depends so rnuch on expoxtc of induseriai

¢ermdiCies for her eeonemie existence, and uteh ehe e)cpected ehanges

in demographie structu℃e of the popuXaeion, this wiXl be a very graxre
                                                  .
                                                                '
sieuation. Mthoatr going too rnueh into the energy £orease of ehe
                                           t-
countryp howe.ver, sueh eonsideratipns wo"ld be sufffcient to coftma

eXude thatc Japan'$ basie geratcegy on nucXea: fuel cyeXe Xg twasSe up eff

                             ･:

,



                                                                 s

                                                                    ke

the folZontng four pointss

a, Fo= the short-term considerations up to the yeax Z98Sg Japan has

    to exert all possible efforts to increase energy supply from aLl

                 '                                              '
    the energy sources nentioned above.

b, NueXear powerr is the only means at Japane$ disposal which may
                 ' '
' provide inereasingly large arnount off eneTgy through her own effertse

                              '
ii, espeeiaZly toward ehe mediumth-term considerations up to the year 2000.

                                  /t -                                                          'c. Sinee developrnent and deploym6nt of modern energy teehnology re-b

                                                                lk
    quires very large investmene of resources, it wculd obviouslyvNraore

    effective if sueh enengy teehnology possesses a iarge poeential to

    manage energy needs well intp the ewenpy-first eentury, Plutonium

    burming through FBR is a vei:y important and indispensable iteehnoiogy

'optionfoTtheeountry. '
                                                               t
d. The℃e axe number of problerns in technologyp economhese financing
                                                                 s,'
    ete. t:hat wiii hatre to be over¢orne,beforce buuaing ef ?lutonium in

    et very Zarge seale becomes a well-･established induserial technelogy.

    Hewevers we need to irealize that thqne is noe a singZe easy opVion

                                                      ,

    fox Japan today. Forcasting ¢ost of power on the basis of todayes

" knowledge is not the repommended methodology to evaluate the options.

              '
    (Solar eleetric power or nuelear fusXonp thenp wh11 not stand a

    ehance : )
                                  '
    .       '        With the O.3 Z taU, the foilowhng gives an ea$y cemparison

atnong different energy values off teehnologies, (Z of potentia2)

  , LWR utthoutPureeyele O.SX
              utth PurrecycXe . e,7Z        kma
                                           .                                               '
              utthoutPureeyele ･ e,SZ'        maR
       '                            ,             .                                    '              with Pu:ecycie 'betterechan90Z     " FBR

                       '                   '                                                   '                              '



                                                                     Se

A trade--off relations exist between lowering en℃iehrnent taiX to O>2 Z

and condueting Lwn Pu reeyele, For a given eonditions LWR Pu recyele

has important effeets in the energy supply eonsideration of Japan, es-

peeially sinee all uranium ore has to be imported and sinee develop-

ment of ?u handling teehnology is already an important part ef her

enercgy option,

     '

IXX NuelearFuelCyeieandInte'rnationalMarket

        Thts subject was rather extensively covered in a joint paper

with Mr, D. Avery of BNIsc whieh was presented ae the Novernber 1976

                         t
"NS Con£erence in Washington, D.C. Hexe, it wilZ be sdefieient to
                                -+
point out the following majoT eharaeteristics of nuclear fueZ eycle

industiry, The results frorn the afore-rnentioned MrTZ study are aZso

                                         -                                       'talcen into consideratien, '

.

(ii)

s

Uraniurn reserves are found only in Xxmxted regions off the

world, Except for the Vnited States, expe¢ted deraand and

pxoduetion forcdst do not rneet in the =egions and thus

                                             t
uranium, by definition, is an international eommodity whieh

moves from produaing areas to consumption areas, Newiy
                  v
diseovered reserves are offten in geographieally or soeiaUy

                                          'inaceessible areas, so that a large arnount of investment and

long lead tirae are requimed before they can become marketabZe.

Consuming countries" pareieipation in such investrnent will
                      t tt

become aparct off aecepted norm. ･
Within ehe ffuel cyele, faeilities for rep=ocessing and enriehe-

ment have to hEwe SO eo 90 1000 MWe ,class LWR'$ in order that

the$d fiacilieies rnay be eommereially viable, This means

that fuel ey¢le facilities always have to look at ehe inter-

naeienaZ rnarket. '



                                                                 6.

<iii) Many of the faciMties are known for eheir eapital-intensive

        and teehnology-"intensive eharacteristies as weil as foT their

        very long lead-time, At the same time, technology and facili-

                                                     ,                                                                    .                 '
        ties ef nueXear £uel cycie serves a single pumpose of producing

        nuclear ele¢tricity. There is very little inteT-･ehangeabZeness

        and tthi$ makes fuel cyele ･industry a very inflexible entiey.

        Xe Ss natural thaC teehnieally advaneed regions of tthe wontd

        with a large seale nuelear power prograrn of its own should be-

        eeme the' werid'$ eenter$ of nucieaT fuel cyeXe serviees,

        Beeause of these eonsiderations, and beeause ies technology still

hEwe areas in which industrial seaie demon$tration is neededp ±e is ex-

txemely important that internationaZ.flow of itechnology and services

should be encouraged so that sound development of international fueX

eycle market may be gradually established. This is beeauseg

        a) unneeessary repetition off investmene in R & D or in piarttc

eonstruction has tio be avoided, and effective utilitzation of seenrice

aapacities should be aimed ats and

        b) prroper formula for sharing of investrnent risks shouid be

werked out and sound develgprnent of the intermational industry en-

aouncaged.

                    '           '
ZV MattersofNuelearNon･-?roZiferation '

     ' The preceeding diseussion is based on nuclear fuel eyeXe as an

indu$triaZ enf&ity. Xt is very weXl knovm that nueZear teehnoZogy has
            v
an aspeet reXated to the nucZear weapons. The ewo major theme$ need

be considered in this eonnectionp namely2

a. proXiferatienofnucXearweaponspotcential

b, teealization off such potential in aetual weapons,

        XAEA safeguards provide adequate rneans to p℃event b frorn



                           '     oeeuring, while the basic natuxe of the fuel cycle industry which calls

      £er a Ximited number off technoXogy centers throughout the worid offers

      important direction towand solving a. What need to be seriously

      evaZuated are noti any shorteonings in the nuclear fuel eyele industry

      but may be Zinited to the following two:
                                                                            '                      S1       '
      ' i) Whatneedstobgreallypncevented£rompToXifeTating3and
           '  . il)WlaatrextentofintemationatassuraneeisrealZyreqzaired?

      (･,i' Xfoneshouldstartffromafundainentaleonslusion,itissimplY

                                         ,     like ,thiss ,.
              etZff arry potential for production of any eTude nuclear explosive

   . deviee(s)isto6epreventedatanycost,thenthereeommended

                                     --
              measu:re is to stop all peacefuX nuelear activieies right away.ee

     To use a number fxorn the Ras$mussen Report, tke coneiusion is equivalentt

                                               .                                             '

. eeZff a nuelea℃ accident with a chance of killing mo℃e than ttexx

              persons shoulci noe take vXace even onee in every 250eOOO yearse

              and even if sueh probaility rnay be smallex than a pexson getting

         ' killedbyafaUingrneteoriteia6eidentisstirZaxaecidentt,then

              the only thing eo do is not to build o: operate nueXear power '

                                -              plant,ee

                                                                    '
              Jxxst as it would be eoo Zate for this poliey to be enaetect

      becausq so many operating nuclear Power stations have radioaetive f,p.'s

      in xeactor eores and ehanaes ef their aceidentally released to human

      errvirorment is not absoluteXy nilZe it wouZd be too la'te to get nuclear

      genie baek into the boetle, There has been suffficiene proliferatioza of

      nueXear knowiedge throughout the world so that a ¢hanee of sornebody
                                                              .
      rnaking a erude nucXear deviee is not zero even if no further indust:ial

           N
      aaeivities eake plaee, 'eHow safe i$ safe enough ?" is the question

      ehat may be equalXy askect Xn the ease'of nueZear non--proliferation.
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Sinee non-prolifexatiori is by definition a defen$ive measure, and since

against any defensivq meanss there aZways is an offensive seenarioe howpte

evex absunds whigh can beat this defensee non-proliferation ean lead eo

an open-ended discussion ad infinitum, Just as in ehe case of safety

argument, it is not going to eontribute tto the real eause,

        What shou'ld be thG leveZ off proM,feration that need to be

preventeds and what degree of intermational assuranee in doing so would

be regarded adequatte depends very niueh on the eethreat ievel perception'e

among different eouneries, ' 'A eountry who do not foxesee any need

fore nuelear power into a very long future rnay easily accept the extreme

scepario and agree whth cornplete ban on any nucleax industrial aetivities.

For other$" who feel the immediatte need forc a very large seale Plutonium

based energy, or those who would lik6 tto take uranium eneTgy as an interim

but g'last" reso℃t, national securiey analysis wiiZ give differqnt answexs

to sueh thrceat levels as2 ･･･
    a, capability to prcoduee severcal erude explosive devices in £ive te
       '
        texx years,
                             '
        actuaZ possession of $ueh devices by imrnediate neighbourse    be

    e, possession of small numbere of meaningfui nuonear weapens with

                           ,        Ximited but effieient air-todeMvery ･capabilities,

        Pereeption of threat Zevels wilX also be infZueneed by thxeats

imposed on a eountTry ffrom other sourees, Prospeet Qf $ignificant shore-

age of natural TesouTces $uch as food or energy may mean much rno=e

serious sitcuation to some eountries than the nuelear weapons whieh theim

neXghbouncs rnay deveiop in sorae distant futuxe. Xtt is womthwhile pointXng ･

out, what to many people seems Mke a eonrmon $ense statement nhat thousand.s

of megatons actually deployed rneans far.Iarger thrGat eompared to a

      s

$ma11 number of crude deviees whi¢h somebody has not developed yet.

                     u                                                   '         '
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v
                 -
Toward Meaning'ful :ntermationaX Cooperation

              Factors invoZved in ehe non-proliferation are so diverse and

     se eompZicated that it is not possible to expXain thern all in a given

     shorct period of time, Considerations such as energy supply and demand,

     status of ovaialbility off different natuTal resouTees, global politieal

       '
     stratregy of a eountry, aU ¢ontmibute in making this subject one of the

     mose diffieuZt dSlemrna of our tirne. It is also verry important to bea℃

     in mind that technical capabtlitfes do not neeessarily Zead to actuaX

     weapon acquisition. TheTe have been many.sueh exarnples in the worZd,

     There are many effeetive poZitieal rneans whieh would make weapons

                               i
   ' acquisttion ei.ther undesirable or un-ne¢essary, mt sh6uld be pa'rttXeu-di .

     Iarly emphasized that to accord speeial priviledges to nuelear weapon

     states in the werrld non-prolifettation regime is an ab$oiute none-sense.

     Xt would be equivalent of denying proliferation on one hand and at the

' sametirneprcovingtotheworcldthathavingnuc2earweaponsisindeed
                                       .                   J     advantageous, J '                                                        '
           ' Based on t:hese eonsiderations, one may be able eo point oue

                                                           d
     that the folXowing roughZy rcep℃esene general course of action to brcimg

     about effective international eooperation toward effeetive nuclea℃
                                -

     fueZ cyele wit;h adequate assurance of non-p℃oliferation.

     1), Long-termcontraetualconmitmentspexchangeoftechnoXogy,inter-e

         ,     rmaeional joint venturee and other mearts shoulct be encouraged to develop

     internationai f"eX eycle market, When alXowed to ffollow naturai fXow

                                                            '                     tt     o,f suppZy and dernand, ehi$ would Zeact to creation off $everal effieient

     fuel eyle ttechnology centers of t;he world from whieh 'the nest of tha

     wentd would reeeive necessary services, Restraints should be plaeed

     internationaZlv in ordenc to curve otwiously uneeonoinic" unjustifiable

     deveXopmentt, but at the sarne times poXities shouid not try to dieeate



･ or interfere ntt;h the internal logie of laxge teehnology-±ntensive

 industry,

 2) Exportin,geriticaiorsensitivete¢hnologyoxmaterialpwhen

 it eannot be justified from the considerations of 1) above wiZl have

 to be plaeed unde℃ intermational control, The exueial requirement

 to make sueh a,proposition meaningful would be to establish long-term

 credibility of supply off the neeessary fuel eyele serviees.

                                                     '         t.    ' 3) XAEASafeguardseanprovideadequateassuaraneetoprevene

 divexsions especially if its emphasis is shifted from current LWR

 and low .enriched fuel fabrieation to Plutonium handling and highly

 enriched uranium. More attention should be g±ven to safeguarding

 xeseanceh faeilities. ?hysicaX proteetion xequirement of nucleaT

 material aeeouritl)ancy with eontairrmerit and surveillanee can also
                 or
                                                 ' re-Snfforce safeguards effeetiveness.

                                                                t
     '         With the expanding size of nuclear industry, what have se

 far been understood to be the amjor eonstraint$ on nueZeax fuel cyele

 are proving themselves to be somewhat more dXffieult and more com-

 plicated than was oniginally thought off. In addition to these

 teehnical anct eeonomic pxobXemse non-proliferation ℃eq,uirements have

 come to be ve℃y rnuch ernphaSized now-a"days. These requirementse

 especially when they are pre$ented to the wontd in abrupt and ill-

 defined manners, tend to threaten the very existenee of nuelear

 indust,ry itseif by interjecting xxon-"industrial elemaents Snto what

 sheuld basieaZly be an industrial problem, The starting point of

 ihternational cooperation is to hEwe eommon tieeognition of such basie

 nature of the nuclear non--proliferation probZern,

      ' oOo

     tt tt.tttt t -

tt
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Xnternational Co--OperatLon- Ln the Nuclear N"ueX Cycle --

                [Vhe German View

                                 *)
             Dr. Werner Boulanger

A£ter the end of the second world war, activities o£ any kind in the

nucXear £ield were prohibited in Germany. When the ban was Xifted

in 19S5,the Government of the Federal Repubiic began to promote

studies, training and research. TheyconcZuded Co--operation
          '       '
Agreements with the United States o£ America and the United Kingdorn
                                 '
of Great Britain and, Northern lreXand. Several research reactors

were bought kn the USA and VK and, in co-operation with Lander
                                            '                           '                                                         'Governrnents and partXy with industry, nucZear research centres

were £ounded (Garching, Geesthacht, JUIich, Karisruhe)e AXso in

                            e･19SS, the Federal Repub:ic waAxed any cZaim for research £or or

acquisition, possession or use o£ nuclear weapons.

$)
The author expresses his own personal views; th%r must not
necessarily ceincide with those of his pre.sent or former
empXoyers.
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The FederaJ Republic became a found±ng member of the European

Atomic Energy Community (Euratom). This means that all her nuclear

activities have, since a January 19S8, been under strict safeguards
  '
irnplemented by that multinational, supranational authority. Xt

aXso means that she has to conclude her internationaX agreements
                 '
in the nuclear field either through or with the concurrence of the

European Commission.

            '

                    '                                  'The Federa: Republic is also a member of the 2nternational Atomic

Energy Agency (XAEA), the Treaty on the Non-Proliferation of

NucXear Weapons (NPT), the Agreement concluded between Euratom

    '
and its Non-Nuclear Weapon States mernbeTs in execution of

ArticLe X:X para. 1 and 4 of N?T <Veri£ication Agreement). She
                                  '
beXongs to the group of countries represented on the Zangger

Committee (ZAEA document XNF/CXRC/209) and in the so-caXied

               '
t'IJondon SuppZiers' CZub"'. Within this Xega: and poXitiCaX frame,

the Federai Republic of Germany conducts her international co･-

operation in the nucXear fieid. She is guided therein by the

strict desire to prohlbit the,spreading of nuciear weapons

                                'capabiiity.

The Federai RepubXic has concXuded several biZateral agreements

for co--operation in the field of nuclear energye One of these
                                                               '
agreements has been much discussed and aLso criticized, particuiariy

                        tt
in the United States o±' America. X sha:1 nevertheless deai with

it brie£Xy in this context, because it gives, in my opinion,

                                                             -5 --
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an exceUent exampXe for the po6sibiXities of international

co-operation in the nuclear fieid and at the same time of the

problems encountered.

A basic Agreement on Co--operationin scientific research and

technologicai development was concXuded between the Federal

Repubiic of Germany and Brazii on 9 July fi969e Within this

framewok, five separate agreements were concXuded between

corresponding German and Brazilian organizations in ehe £ieXds

o£ nuclear energy, scientific research, air-cTaft and space
                                                    '
research, mathernatics and data processing and short time

exchange of scientistse Zn the field of nuclear energy, two

Summer Coursesand severalWorking Seminars were heZd. A joint
                                              i
"study on the development and construction o£ the fuei cycZe
                                        tt
and reactor component industries in Brazilte Xed to a detaiZed

plan for the introduction of nucZear energy in Brazii with

increasing participation of Brazilian industry. This pXan became

part of the Second Nationai Development Man. After Braziiian

attempts to contract for ehe neces.sary 'thardwaret' in the US,

incZuding guarantees for continuousenriched uranium su]ppLy
                                                  '
and reprocessing,failed,one 'turned to the FederaX Republic

o£ Germany. Xn the ensuing negotiations it was made absoXuteiy

cXear £rom both sides that the whole deaX was to come undev

strict sa£eguards provisions to be implemented by the IAEA.

The agreement which was signed on 27 June 1975 provides for

                                                             -p ig -

,



                            -4 -･

co･-operation be.tween scientific and technoiogical re$earch

institutions and enterprises in the two States, which includes the

prospecting, rnining and processing o£ uraniurn ores as well as tlte

production of uranium compounds, production of nuciear reactors

and other nuclear energy facilities as well as their component

partss

                                         'uranium enrichment and enrichment servicest

production of fuei elements and reprocessing of irradiated fueZse

The above-mentioned co--operation incXude$ the exchange of the

necessary technoLogical informatione

Xnstruments regulating ctetaUs of the co-operation were signed

bytheMinistriesconcerned.Xnthemeantime,jointsubsidiaries t'
                                              ttwere founded by German and Brazilian firms to' take up the woTk

in the different £ields.

                                                           '
An agreement was concXuded between the ZnternationaX Atomic Energy

Agency, BraziZ and the FederaX RepubZic o£ C}ermany for the appiication
                                                               '
of sa£eguards to all nuclear activities coming under or evoXving

eut of the biZateral agreement of 27 June 1975. A new feature of

this Safeguards Agreement,which goesbeyond requirements o£ the

NPT and ear:ier XAEA safeguards agreernents, is that this one also

         '
covers technology trans£er. This means that not oniy "hardware''

such as nuclear installations and fissionabie material will be

controZled, but also tisoftwaret', i.e. information and know how-

                                                                -S-
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This Safeguards Agreement, which is ehe tightest ever concXuded by

ZAEA, was approved by the Board of Governors in February 1976e

What now wiU be the benefits for the two States Parties to the

bilateral agreement? For the FederaX Republic o£ Germany it hoXds

the hope for £inding and deveXoping, together with Brazil, new

uranium deposits and for in this way ensuring a continuous
                                                            '
uranium supply. Xt a:so rneans a big' export voiume for nuc:ear

              '
power stations and components thereof. ]i'or the BraziMan side

the agreement means not only being suppUed with new sources of
                       '
needed electricaX energy, but above a:X acquiring industrial

capacity,to in the end-run,constructing nucZear power instailations
                                                             '                                   'of BraziZian oyiginee Zt also means an indepe4dent, complete

nucZear fueZ cycZe. FQr the FederaL RepubZic the fact that she
                                         own
   assists a big nation in getting on its/feet in an important field

of nuclear technoZogy is a politicai side effect not to be over:ookedr

         '
                                                         -Zn spite of its internationaX accepeance by the XAEA Board o£

Governors,the German/Brazuian agreementcontinuesbeing

under verbal £ire £rom various sides. Some criticize the whole deai,

others, seendng to be more knowZedgeable, turn against the saXe of

an enrichment pXant and, forernost, a reprocessing pXant. They £eel
                                                    'that it would be dangerous to give a Non--Nuclear Weapon State the

possibility by reprocessing irradiated nucXear fueX elernents to

get into the possession of plutonium which ndght be used for
                                                     '   '
making nuclear weapons. Those who hold a different opinion argue
                '

                    i
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that the pXutonium should and would be u$ed as fuel £or power reactors

(''recycZing"), thus making full use of the scarce fueL materic-ftl

available. They point to the fact that under the b"ate.ral and

trilateral agreements also the reprocessing plant and the nuclear

material in it will come under sa£eguards, as wiU the enrichment

pXant, which in this case, because of its technical features

(nozzle enrichrnent) does not lend itseXf to high enrichment

necessary for weapons grade material.

The 6hort ten minutes at my disposal forbid to go into further

details of the pro and con. [L]hey wUL most probably come up in

                                                  '
the discussion. But X should certainZy sum up the German point

of view like thi6: We are fuUy supporting not only the Xetter
                                        ･:
but the spirit o£ the Non-ProXiferation Treatye Xt has unfortunateZy
                                    '
proven not to be quite adequtate in every respecte That is why the

"ZJondon SuppZiers' Club" tries to find generally acceptabZe ways

to go beyond the Treaty when necessary. But it 6houZd also be seen
    '
that the safeguards provided under ArticLe XXX of the [[]reaty wilL

not be accepted by nations without the possibiZities of ArticXe IV,
                    '
which stresses the inaUenabLe right of aiL the Parties to the

Treaty to deveZop research, production and use of nuclear energy

                                                  '
for peaceful purposes without discr±mination.



t' '

                             ' ' g'/r""1,llill'･1'1)/
                                                                   f                                     . /1-,..,t,                                        '                                             '

                                                            M

"mpan Atomic XnduBfriaX Forurn, Xnc. . ,
fiOth AnnuE{L Confererice, !Vokyo, 9 - M March rt977 '

                       b'                                        .:
                                                   t-                                         tt                                           '                                                '                                                              .
     XnternationalCo-OperationintheNu¢iearFineZCyeie- '
                          A Gemman View

                                           pt )
                      Dx. Werner Boulanger
                              .

                             -              .t"･T- G`t･t sc"" ..

After thpg)gigortwegintw ,aetwitieg o£ any kind in the
nuciear fieXdi were prohibited'in Germany. When the ban was k:,''.'od

in fi9i5S, the ]re("dera). RepubMc of Gemmany M..pm ,
renounced irrevocably any research £or, or any acquisttion, posses$iori'

or use of> nuc:Lea,r weaponsreAtkhe same `cime, we began to prornote

studiese tra.ining and xesearch. We ¢oncXudiect Co-operaeSen
Agreernents with the Vnited State$ of Atuerica, Canada, and the

                xdwswrmwhmepaimimbeVnited Kingdorn es'

research

operaxeion with

nucZear research

JUXich,

 reactors were bought in the USA and UK and,

       Zjander Govennment's and partXy with indu6try,

         centres weride founded (Garchrkng, Gee$thacht

KarXsruhe).

                         ,s
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                          e vA"tt- -                                                ,     The Federai Republic beca;ne a founding metnber of the Suropean
    'Atornic Energy CornmuxiSty (F;Uratom). 11)his rneans that aXX' furt nucalear ;

                                                                     ,                                                '     aetivitie6 have, 6ince rt Jaruuary fi9S8, been under strSct 6afeguards

     LMP:Lernerited eeilc,et,illilet 6Il;dlptXpt£.iefne,i}:ionai, si:p;.asanationaX aue1'xority. [t

                                      -     aL6o rneanm that' -digeOuey has to concXude")meit7 international agreernents

     Ln the nu¢Lear fieXd etthex throUgh or with the concurrence of the

             b i" "-                                                       y
     Xuropean eomm'Ls$.Xone

              ,-
                                                  '
     WineFedern'.'.･.i,-lti/･eubtj.cS,sa).soarnernberoS"thfflntcernae･;fuonaLAicornic 'ii'
                                                                             '                         ofH･
     g".Ii.gY.."S.egjl.iXiReSuc,) le(･it2t"k geeh" teXk::i.:n.,t2g.!:n,3P.iO:XSiii:.tiS:.gi..

     and its.r, Non-Nu¢Xear Weapexx States member$ .in executx'on of

     Arti.cLe Z:X parae ri amd L+ of NPT CVerifieation' Agreernent>. lo girr"'T3t""'

     g･ zx.fl,,i ii,:e,lk',ggo,:x,,gi,eix;)g:g,,z,egr, f-g,iiil"igixv;.g.ee. Iss, g"g"f.ge//,, f

     ut$cussion6.o£ the so･-cailed "SuppMers'i.. Within .this legaXi''and poXitical:
                                              t"K,s･ ･
ftearnethe FederaX ReepubXle of Gerrnany conducts )seeitue internatibnaX co-e
                                    .xy-･
     operation in the nucXear f,L{'},Xd. va ies guided tcherein by the

     Btrict desire tio prehibi,t the $preading ef nucLear weapons

     capabiMty.

                             ,        '                                            '            '     Mhe FederaX RepubXic has concXuded severaX biXateraX agreernents

     ferco-operationinthefieJ.do£nucZearenergy"Oneofthe.se '
     iergreernents has been much discu$sed and aiso cz'rktrkcized, particulariy

     in the United S"vates of Arnerica. X ･shalL never+.] p.iess dp.aX with ,

                                                                   '     it brief].y in this cont.ext, because it give$, in my opint/on,

                                                 '

r･

'

i



'
t
'

with

                                             '                                      '                              ees->es ii
                                                '

                                                  '                                             .ttst                        v-an me exarapXe for the possibiiizae$ o£ internakion(yl
                                                                    ;
co-operati"n in the nu¢Xear tie].d and at the same tirne'of the '
                                                                 .
probJems encountered. . '

A basic Agreement on Co-operation'in scientific research and

ee¢kt-sologicaX deveXeptnent was conrcluded between the FederaX

                    e` -･-RepubXi¢ of Gerrnanny ancl Br' aziX en 9 July rl969. Withstn thi$

drramewok, si>c k･;eparatie agx'eemenes werb concXuded between

                                 ij tcorre$ponding Ger'man and BtaziMan organization$ Sn the iteids

o£ nucXear energys 6cientitic resear¢h, air--craft and space

research, rnathernatic$ and diaea proee$sing and skiort tirne

exchange o£ scienti$ts- Xn the SaeXd eur nuc4'ear energy" two

Sumrner Cour6esancl r･t"iveraXWorking Senimar$ we"e heXde A joint

"study on the ctew"io.vment andi con$truction o£ the fuen. cycXe'
                                      '
and reactor component inclustniees in ]5,raziXt' Xed to a detaiXedi

pXan £or the inkrodu¢tion o£ tiucXear energy for peaceful purposes in
                                           .
increasing participation e£ Braxnian kndustryd This pian beczarne

part of the second Natx'onaX I)eveXoprnent Praane Afber Brpte#1faLilz"actndisu..ve.",et.:"

attempts to contract for the rie¢e$rsary "hardware" ckn e,
                            -.

inciuding gusrantee6 £or ¢or }ttnuousenr"iched uraniuin suppXy

and reprocessin'g,got stu¢k,agturned to the FederaX Repubtaic

of Uex'many. Xn the ensuing nffgoesations it was m'ade abesoiuteiy

                                             ･"･
cLear £rom both sti.des that the wlxoXe cool)eratioxx was to ceme under

strict safesuards provi$ions to be rkmplernented by the XmeA.
     tJ
              tt
,IIrhe agreernent which was signed on 27 June S97S ptovide$ £or

                                                            es L+ .e-

                                  .

1
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                                                 .e                                             ptt- r                                                              li                                          "
eo-operation between 'scientific and technotuogicaX res'earch ;
                                 ･h[.1!!.t.. t ,
institutionsandenterprise$inwa, $tates,whichincludesthe
                         '                                              t                                                       '
prospecting, mining and processing o£ uranium Qffmate as weXX as the                                c tet/tw 7y

pa ･ ,,･i)･-･-s･･:"･ ,,'ofnuciearreaceors
                                 -.
anU other nuclear w facxuties es"utmet
.i,,,J ,, -.e?se?.k" " ･ ii,'' +/ -. S-                                                  v

uraniun enri¢hment and ve,                         .deelp℃.nd-tadw.- .
xewnvrkNwh of £ueX eXmmentsrgrrErl,xepro¢e$$ing of irradiatied £ueXse'

The above-rr,-ntioned cothopera"tx'on incXude$ iche exchange o£ the

necessary technoXogtcaX informazaon.

                                             t-t
                             '                                           .
Xnestrurments reguXatskt:es detaiXs of the eouaop'eration were signect

by the Ministteies c"i]s)exried. Xn the rneantime,joixit subsidiaries

wetee founded by Germari and BteaziXian firrds to take,up thq work

Sza the drkfferent fieXd$. ' ,-
                                        '                                                   '                                  '       '         t tt                   t.                                                     '
An agreernent was ¢onctuuded between the XntexnationaX Atont¢ Energy

                                   fi ･Agency, Brazii andi the FeclemaX RepubXitsseeaMmeWgmeMgsi fox the appXication

o£ sa£eguards bo aXX xiucieard activitie6 cemrkng uzader or evoXving

                        -
out o£ the biXate,raZ ag,reementi of 27 June 197S. A new feature of

this Szafeguarcts Agre"rnent,which goe$beyond requirements of th' e

rvPT arxd earXier XArcA safeguards agreernents, is that this one aXso

¢over$ technoXogy tran6fe℃. This rnrenn$ that not only 'thtardware"

such as nUcXear instaM.ations and £i$sionabXe rnateriaX wiiX be

controLLed, but aLso tla`e tramseor'o'£ ''sottwaxe", i.."e. of･inf･ormation
                    N
and'

 know how, wi1LtwS,l.su1.gl:.x'ir:rl£.Ier' XAI]A fraJfeguar'ds on nuc).eax' mate:rLaX .-ejE.."en

produ¢ed, processed o-# used ,with the heip of s'
u'

 ch software transferredi.
                                      J      ,,･. L                       .
             '                 '' 't                     t/ -t t                          ･t                                    t """"" LS'-mu

                                            '
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                                            ,                      ,This Safeguards Agreernent, which is ehe tightest ever concXuded by .
                                                                    r                                                      t-
XAEA,wasappr'ovedbytheBaardo£GovernorsinFebruary1976e .

blhat now wUX be the benefits for the two State$ ]?artie$ to the

                                  -･
biLaterai agreerment? For the Federai Rex)uba.i¢ o£ Gerrnany it hoXcls

                                 .
the hope for fimding ptxxd. deveXoping, t.ogether with BraziX, new
                                                   v
uraniura deposits and ror in thi$ way eon'tributing to a continuous
                               C･eiv･ VCXL.teK' .g.,
                                                               'uranrkum $uppiy. Xt aXso rneans a wr expert voXume for nuciear

power stations arrd coatponents ehereof. Iror the Brazilian sicle ,

the agreerment rneans not onZy being $upplied with new sources of

needed eXectri¢aX energy, but above aXX acquixing industniaX

capa¢ity,to in the enci-･run,constructxng nuczbar power instptxxation$

of BraziXian crrigine. nct altso meart$ an ",.-n..a.oe.p..e,l...d,,.-g.,{.P., ¢ompXete

                   ,-･ . (znucXearfue1cycXc'-t,imasmawteeww mokme'hQi.tw...wwajS
                                    ･ omo,, ,.
  w･a･･ew-s･ag,: ', ' ,utewscdiknt'ttA""''gifk"wwgei':sw,tsfi5szssag"iig'£eqtw"`im.pa･p･e-rct,twpa.li･£･depmXct

os;ege,fmussase2-Eway"sse"iveeanas'in'erwwikv's"di , a, p,twtw,twewmu･ew"madvg･uapmts･,}･tt,ee･",ctwpawhl!

                                                     .                                                          '                                      '           '                                     a. -
Zn spite of ie$ intstoftestionthX acceptan¢e by the XAEA Board of '
                    -ez$ , v" ofX-･
Governors,ehe German/Brazixian agreementcontinue$wt
                          -,
tander verbal fire urrom various sides. Sorne cptticize the whoie,.agreernent,

others, seeming te be tnore knogtXedgeabXe, turn against t;he $aXe of

an enrichment piant and, foremost, a rex)rocessing pXantth They feeX

that it wouXd be ciangerous to give a Non-Nucieav Weapoza State the

pos.sibiXity by reproce$sing irradiated nucXeaic £uei eXements te

get Snto the possession o£ plutoniurn whabc'n rnight be used for

rnaking nuc].eaa wenpons. rll,l..hose who ho).d a cta.f£ereAt opiniogi ,gaFm

                                  '                                      '
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 bmanyFbinSs･･twms-bbes,lteE(BfiudwEwwwhmervkl,1is･dev(iL,.t.Ei,as...;fiM,&le,n･:･,Eg],QX...,,pQ.."s{,er :

                                                     l y･ea,GuaLmpevh･-y(･･l･Yve{rylerr'th'sk"tepttytstsi"Y{YIV'C'S'ff`'th"twitxs'twXwt･･n･g･･o･･fiu･:k,:L･.･-"xgee"･･",g･i.,:it/,v'twe,...,,,s,qes]rp.,,,,,S,,u.e"k'

                   ..ltpa'. whewiSuftagewsu,tt"･･wwt tu.
 rnti℃'errc'ratte"evewasewasgPesRe:i'rchey podnt to the fa¢t thae under khe biXateraX

 and tri.thaboru･l ngreements aXso the reprocess'ing piant and the
                               .
 nuciear materS.al in it 'wi.]A come under safeguard$, as wan: the
                              .
 nozale enrichrnent ･pZant.which wi:1"be designed f(>r the production

 o£ iow gru[3e enrichmene for power rea¢tor fueZ.

                              t"' "
 [Vhe shori', tcxn rninute$ a't rny disposali forbrkd to tto into furthew

detaiZsoCtheproand¢orz.･･/'[PnyNtiormetwM uan
 uari.. But X eshoutd certainly surn up rny point o£ view
                                         -s
 Xike this; We are tul.Zy rst,xl)porting not onXy the "..ettet but the

 rspirit of the NonL-･VroXi,fextation ffrreat)r. Xt has unfortunateXy

 proven not to be quite madieequate in every xespect. crhat. is why the

 rrmrkn suppXti.ex's in thri.s £ieXd t;ry to fi,nd g'enerattn..y accepEabie

 ways to go beyondi the lrxes.xty pr'ovisions orx 6afeasuarca,:i '"then

 neces$ary. Bu't iic $houl.d eiiso be seen that the sa£eguards provided
                                  ,1                                                           ' under ArticXe X:r of the [Vreaty wiXi not be accepted by nations

 without the pos$ibiiitie$ of Artx'cXe XV, which Estresses the

                       v
 inaraienable rifht of a:.tu 1;he Parties to the mereaSvy to deveXop

 resear¢h, production and use of nuclear eriergy for peacefuX
 purpose$ wi-thout dts¢rimination. And t,hisztusitt:ki"iW9" tae "k"'e).Jt the

 fi.ndCpoin"c: To niy mind, t'l"le nioat effec'tive and at the same tirne

., rnost realistic way7to make countri.es which are not yet a party to

                        '
  the Nl'Ttfjhar'e-in the gtuob(U task of preventi.ng further proXiferation

  of nuc:ear ex}iXosive devSces!i$ to coo}'ier?,Kte witlx them abn t'ne

  peaceful v+.iiSzatSon o£ n"cXear enevL,'.'･,y, t,he benefits of such

  cooperation tco be $"fegur.rc:led },x･ct;,tvey. X,£ oxie dces not coop".ra'.e

  with thern, one ean hard:Ly expe¢t them to msho.'ife i.n onees own

                                           t
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               ,respensibiXity for non--proMferation. One wouXci Zeave

                                               tsaione,bot)h in using n'ucLear energy and rkn wnaking yp

                                         ttl
minds on how to prevent the abuse of nucZear energy.
                                  -

          ,i                            '                     t tt t
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