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Preface

This :lnalysis report presents the current star us and out- Nuclear Evaluation Syslem, Volumes I, I I, and II 1 (E, H
look for conlmercial nuclear generating units for ali Pechan aral Associates, December 1984). The lnterna-
couritries in the wcu'ld with Free market economies tional Nuclear Mode! (INM), used for calculating the
(FME). lnt'ormatio, regarding operable reactors in generation values in this report, is documented in ht-
countries with transitional and centrally planned coon- ternationalNuclear Model, Volumes I, II, and III, pre-
omies is also presented. The No New ()rders east of pared by System Sciences, Inc. (Bethesda Maryland).
this report ctocurnents the U.S. nuclear capacity and Information on obtaining the docurnentation and a
gencrntion projcc'liOns through 201() for ali cases pr e- con rrmler lape corrtairling ali the pr'ograrns, data input
sented in tile Energy Inf_)rmatio,l Administration rc- files for this report, and instructions for use of the rood-
port Atlnua/Era'r, W Outlook 1990. Long-terrn pr_jec- els, allowing users to reproduce the results of the study,
tions of U,S. !luclear capacity and generation for three are available ft'ore the National Energy Information
different scenarios through the year 2030 are provided Center, Room 1F-048, Forrestal Building, Washington,
in suppor! of tile Department of Energy's activities DC 20585 (202/586-8800).
pertaining to the Nuclear Waste Policy Act of 1982
(as amended i. 1087), and are used to produce the pro'- This year the rel_ort (Appendix J) contains, for the first
jections of fuel cycle requirements and spent t'uel dis- time, information on nuclear plant construction costs
charges contained in World Nuclear Fuel QvcleRequire- as reported on the Form EIA-254, Pr'eviously, this ira-

men lx 1990. These projections also support the Energy formation was contained ira Energy Information Ad-
Information Administration's annual report, Domestic ministration annual reports, the most recent of which
Uranium Minittg attd Miilt'Hg ltMustt3,." Viabih'ty As,wss- was, Nuclear Power Plattt Conslrt_ctio/t Activity 1988,
ment, and are provided to tile Organization for Eco- DOE/EIA-0473 (Washington, DC, June 1989).
nomic Cooperatio, and Development (OECD) for

preparation of the NEA/OECD report, Summary oi' Since a model cannot fully address the complexities of
Ntlclear Power and l;'uel C;pcle Data in OECD Member the real world, this report does not provide unqualified
Countries. predictions of the futurel The projections presented in

this report represent expectations of what could occur
"l"he World Integrated Nuclear Ew tluaticm System under a given set ofassumptions, lf conditions change.,
(WINES) model, used for calculating the long-term the projections will be affected accordingly. The un-
nuclear capacity projections in this reporl, is docu- certainty inherent in tile projections should be recog-
mented in Model Documentation qf/he World hJtegrated nized, so that they can be used in the proper context.
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Executive Summary

'el'his t'Cl',t_,rtpres,,.'_ts historical data t+,nCc+tlltttt'rcitll ntr+ ticsally higli I¢)88 rate <.+I"63,5 purcer|t, but still higher
clear power ii+ the Unitud States, v,,,itll l+r<.+jucti_+msof tllar_ at+y other year sillce I¢]78,
donlestic lll+lclear r capacity +lhd genera+toll thrt+llgl'k tltu
year 2030, Country-specific pro.jecti+.+tls_'Jl'nllulcar ca- , r

pacity and getlCl'tttion thl'otlgll the year 2(i)I() for ¢_thur Projections of Installed Capacity for the Intermediate
coutltries in the world with free market ecouomies Term,'l'llrough 2010
(FMI)',) are also provided, I Additionally, ini'ot'ltlaticm

is pt'esut,tted regarditlg operable reactors +tld those etl- l:'t'ojcctions l_+t'all cases show all inure+su itr operable
der ct+ttstt'uctiott in c<._ulttrius with regulated t,t+arket nuclear capacity to 104 net GWe through the year
eccmorrties (R M E) and centrally l-:,ittl;rtcd ec¢,tlortties 2()()0, Most of the capacity in the cot;structiort pil_elirte
(CI'E). is projected to' be completed by 1092, al,td only two

units are projected to retire, In 2010, the Upper-
The Departmet+lt oi' l:+ttergy is curt'etltly developing a Reference-case projeutiot; of operable capacity is 122
National Erlergy Strategy (NES). The NES l+rocess net GWc', the l_,ower-Ret'erence-case projection is 103
include, a comprehertsive review of+he curretlt etlergy rtet (JWe, and the No-New-Orders-case pt+ojectiotl is
situation/ and all aJmlysis ¢)1'l",ot,,'+rttialenergy futures, I00 net GWe, Ten there units are projected to retire
Natiotlal Et+lergy Strategy results are t+ot iuclu¢Icd in by 2()I0,
ihis repol't sit;ce they are yet to be ulTicially released
by the I)epartt+t+ent. "/'he reader is advised that NES

forecasts trtay vary l+ron,tthose 1"our..l in this rel_ort, Projections for the l,ong Term, Through 2030

Tlte U,rlergy It;f'ortt+atiot; Administratiorz's long-term
U.S. Commercial Nuclear+Power' projectiot;s t'or the Lower Rel'et'ence at,td Upper Rut"

erence cases assut++e that U,S, utilities will mainfain a

In this report, I.I.S. tluclcar capacity projections are diversified baseload electricity supply by continuing
discussed for the irlterrnediatu terttl through 2010 and to rely cm coal and nuclear energy,
the long term thrc+ugh 2()3(), No New ()rders, I_,ower

Rel'eret+ce, afld LJpper Reference cases are l+wese.nled +l'he l-}rojecti<.ms cd' ¢+l'>erable t;uclear capacity l'or the
for each ¢_t' the 1_rojectiorl periods, Sensitivity cases yeat +2010 are used as a point ot'del+arture |k+rlot+g-tern+l
showirJg the elTect ¢+I"nuclear plant life extensiott are pro.iectior, s through 2030 in life l+ower Reference and
also it+eluded, t_ipper Rel'et'etlct.' cases, (It is assun-led thai newly or-

dered nuclear capacity will not become operable be-
R>t'e2006,) Tl+e l+}t'ojeutior_sof net t;uclear capacity in

Current Status: l)eeember 31, 1989 the l,ower Refcrct;ce and Upper Refet'euce cases irt-
crease to 134 and 184 GWe, respectively, in 2030, The

Three U,S, nuclear units becan+e operat'_le and one was No-New-()rders-case projectiot; of b (3We irt 2030 re-
retired it+ 1980, "]"hisbrought the total at the end of+he suits frorn the assutnptions thai there will be he+ new
year to 110 _l_et'al+le nuclear get;era+ing units it+ tilt orders of nuclear reactors it+ the United Stales, and
United States, totaling 97,9 gigtlwatts of nel electrical that units irt <_pet'ation and under ccmstructi¢m will t'e-
generating cap'-lcity ((?++We),"I"llesu ut+it!+'get;erate¢l 52_) lire 40 years after the issuance of their +operating li-
netterawatthours('l'Wh) ofelectricityduring 1989,¢_r cerises, with mir+or exceptions, Irl a setasitivity case
17,8 pet'ce+lt of total U,S, electricity get;era+lot+" (in.. which assumes that 70 put'cent of all U,S, ,:+pacify is

eluding 'lt+n-utility genet'atiotl)and 10,()pcr'ce+at (_I'tt+- lit'e-extet=ded ('or 20 years, the projected capacity in
tal utility-generated electricity, 'l'he twerall average the No New Orders case in 2030 is 71 GWe, Depending
capacity t'actor _(ulilizati¢+n rate) t'_t" _uclear units dur- ¢_ltwtlether ii is assurned li+at lit'e-e×tet+ded capacity
ing 1989 W_l+_62.3 percent, a decline l't'_ttt the exuep- displaces Hew _t'det's, the rtltlge ¢_fpr_jections for the

I'l ablc 2() inel+He'+ a u_m_plt_tc listing t_t+lhc IMI: ct,untrh.._, t:_m_+idcrtxl iii thi_. rt'l+._rt,
:l!nc_!.,y lut+_,l.utti¢,. Adlmub, tr+ttit_l_,..Innuul()tit_,,ok/i_r I/.S, I(h'ctric P.wcr 19u(), I)()1:+/I:,IA.()474(0()), i_p, 2, I1 (\V£r.,hingt_., D(', Juue 10t;()),
_St:trIii+! ( il_.,.,aly I'_u thf th, llllili_ll td' t.'al+iluity I'acltu.

EnergyInformation Admlnlstratlon/C.ommerclalNuclearPower 1990 ix



l.II_Pl,r I+,L'Ii.'r_'II+.'+:,,.'H_ufl_r ruth IILlul¢'_iru_ll'm,,-'il,_'i_ I'rt+,vvl Inuull, ar I'_lHIlln iii IqHu,) Nu¢.']t.,Hr g,,t.:tlUrul{(_tl iit Iltc,_.,t+,
lB..t L;\V't.' t¢_ 2()2 (.;V','u it+ 2()3(). u',:_ttHlrit.','.,',,_,'_ln_tl_l_rt_xiltlatt, ly 1,5_';7.7 tt¢.,I'I\VII irl lC]gO,

Hll illL'FUH,_L't)l'Lll'W_lll2,.1,I_('I'¢.'L'IIIl'l't)llllt}_, 'l'I_olltlllll1<.,:l'

, , (_l"(,l',('r',tl',l,..' ttt.t,.:l,.,i:r ul_it_ i_ I"M 1;.u_.',utlfrit.,:s il_,,:rt.,a_,u_d

Institutional and Technological t't.t,_tt ._'-I¢) it1 I'}HH I(, ?,5.g irl Ic}g_).'l'(Hal t>l_c'r, bl(, vluult..,ar

Developments _.'al'muity illc'l't.'_l,'-,(._(+]by ab¢_t+ll 2,(+, l,ul'(.'uilI I(_ ,!7.t,0 tlt_'l
L;\'v'e hy tllu _.,vt_+l_1' 1¢)_¢),Itr I:M l!u_tttltrius, t.',,_uludit_j:,,

lt_stituti',m;.,,I _tw,t tu'u'itm',lOL_,'iu'ttldc'vu'ltfl_zltt.'tlt isstl,,.,s art.' thu L.Ittitu!d _t_.tt,,..',_,tit,,.' it:)W-) c_.',tmtruutiott l_il',u'linc' iu..
_t'OUl+_Ud intc_ {lll'Uu ¢;.ll(,goriL's, ' 'l'ltu I_trnl t+'ltl(+lu(]7()iltlu'luztr ul_ils, tc_talivl_, ub_ut b5 _tut (I;W_.,,
cirri'gOl y- t liVil (_lltliCliltt] J s,+LIUS--< ] if-;+,+tlS_O,; I uc'uill

progress on (;It+un Air Act It'gimlation ix+ tl_¢ L!vtitu+l
Statc_ attd the stutu+ (+I lhc greenhouse or global lh*t)jectiows l t)r FMI: Through 201(}
ulimatt_ chtttlgc l+d_cnotr_clt(m [lte succinct
c:tttcgor) .... US l|Lll.+l(tttl"iltC:|tistry irtclude,; a rtPvit\v of Ill tilt+ l.owcr l+,{'lureuut++uust+ tt_lal opurttbl< Itilt[utrr

• . _ ) '" ),+LI,S,vtttul.uurtuuht_oh.',gyttt;_.l_tdi,_cus,'.+ior_oI'ttu,,:l,,:ar uapucilv feart+'uuutri,,.,,_t:,ul(mgittgt(,tht+'( ]:_,LI isl+rt_-

power plunt dLcomrni+";ionit+_k , lhc third category +thu juutud lt) illUIUtISL' 110111 tilTH)ill 25+_ IIUI (+IJX,VL ' _ll tlte cud
inturttat <qla i/altern of the ttr it:lear power of ltlgcl to tth<+ut 2¢)I ttut (_i;\x/u iii tllt+ year 201(r(l_
i,dtmtry di+;uuss_+ g+,lcdml rttaul<.ttr resuttl'uh tttM c+Ic,vt++l (.]We wh_,n proju<:tud LI S capacity is excluded) l:<+t
Olm ltttl autivili_:< uou:()l+Cl) l:Mli! ce+unit it'+ <fl_ct+tblt+,vtuclear CUl+ttcity

i,+ l,rt>jcct_d tc+ tt:aull al,<+ut 28 GWt irl 2()I()Itthlu

l:SSt %LttlIttlttti/L'S tilt tt}_ () I'ILIUIULII L aptt¢itv for lhc
international Commercial Nuclear F"M E uount flus +tswull a,,+t lte vluulu,r u'apttcit y pr'o jet-

Power rictus it+ ihu t.owur Rut'urunu'u uasu,

Current Status: l)eccmber 31, 1989

"l'wunly FMI:! r_uti+.ms (il+clucling the L.lttitec.l Stutu',+)

pt+<+,_duueduluutricity from uucluar l".+wcr iu 1989, (Nui-
thor italy _1¢_1'Mexico gunurtttcd electricity Iron_ their

Table ES1. Lower-Reference-Case Projections of FME
Operable Nuclear Capacity '

Capacity (Net GWe)
Countries 1989" ,

1995 20[)0 20 I0 , 202',) 2030

I.'lq.t_Jtl Stalo,'-;t' ................................ ,gh_] 103 l 0,1 103 116 13,1
C;anada ....................................... 12 15 15 19 -.

t:tJropo ....................................... 1_ / 122 t 2:3 I 19
Far East ................................... 41 ,+7 52 66
CJth+:_+............................................. 6 B 8 I1

Total FME ..............................274 29,1 3()2 319
C])[:(; t) ......................................... 255 275 2(J1 291 +

=
tqor_-()1!(:D .............................. l (+ 19 21 2B .+

" Stalt+'i as of [')[!(;(Hill)Of 31, l!.J_+.(]

lt U._', (;_ll_aC;Itytot+ft.'-;+tr+..'tJat+od or, ri+i+t_;urr]rt_or (+;arJ,+-ibililyr,.,tirl(:ls. For ali rt()r+-L.J.S tlltils, (;ap,qc;ily i.'-',lhc n(:Jl (h__.gitlrl(.Jloclrical f+ltirl(I Sor._Glos.
!.+ary I()r _l+,,flr_ltlOtl,_+

()[:(;l) ()M.l+ltlldLIhOfl lCr [+:COflOIIIIC ()o(.)l)+Jri:ltlOIi /.liK] [)t)VC.qO[Jlfl(_tll

FMI-: I+¢_:_Markot t..c:orlcmu+_!-i

r4ot+, l:+tah; rll£ly ill:Jt +_cltJal %tlfyi thf col rlrJorlonl_; chp:+lc> mdolmr+ch:;rd rOtlt+idirKj
%(>,.H+;+:_lalflt, _+,_tticl'['_+lbl(:+;24

[

li l_(,llitHt li _,11l_it_!t+ "Hl IPd', lilt' ()I:( I ) IVlt'lltlltu t'<lUlilllt",
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i

Operable Nuclear Units in Countries _,,,_l_t._riuvlu¢._clullrt,11iu_llut't_t_,<.'_c,t'<.'l_.',.:triuuli_c_v,,<:;r,Nu-
With Regulated Market and Centrally ulc+'it,'l+t_w_.,r,hc_wc+,vt.:r,is lik_.,ly lc+rt.,l>re.,.+l,lll tl .,-;rtl=tllur
Planned Economhes t'ruuti_m _,t' tc._tttl_,cwuv'utit=_+_uapztuity thall l_rt_,vi_._u,,,ly

plttlllllt(J, t,tli+,+liii .t.;(.)l'llUCt.+lllltl'iU,"; llllL!J(.++ttl'(.,'.{Hl_tl+l.ll.'litHt

flirty I'_Ul_+ntp_+,uc,d, 'l'him t'uc'w.tltltttic++ll{+t'ttttclc',ttr p<++',,v_.'r
Irl vmtic+vt+with v't!gt_httt:'{.lll+aI'kt.+tet.:¢)tt_tnli_.,,'-;(I+,M.I+) prt+cu,rttlll.'-;i,,.;duu t<.++.tIttuk {_I'+tvttihtl_It.+'c,+tpitttl t_,ll(+l('Jl+_-
tt_i_.luu,trully l+l+tt+I+_ud_+u<++llC;miu.',;(Ct'l++), (+6 nuul<,..++.tr t+.'l'ttiit:,llttl.'-;ttl'_.'tyC¢_IIL:UI'I+,'-I,
ullit.'-;',,viii1+.ttutttl _.';.tlmcityt>t'4._,t_=]_.:l(;Wu v,,,c'rc<+_l_-
urut'_l+,:tr++.;o1' l)t..,,:.:ctt_t+_.Pr,_1, 19_+),ucm_l',at'c:dv,,,ith42,,{>

vtut GWc '+ut tile und of 10P+t,<,lr_ 1¢.)8<:],Nucl_+argerten'a.. Status of U.S. Plant Construction
tiott t'or these uc+uwtric,'.+was 2'74,2 net '+l'Wh, +._rabout
14 pc'ruuv_t<.+t"their total ulcctric, ity gut=_.,rttti¢m,+l"hc
LI,S,S,R, had 43 utlit.'.; totalit_g 34,2 OWe of nucle_tr As t+ep_rtcd o., l:"_>rrrtI!++IA-254,two units urttured octal..

n+_urc'.ittlOl+cratio_+ +.luriv+,!.,l_+_t_,_` 'l'huuttit.,.; have a r_ctcapacity, t:+rt_bt)ut 78 l>CrcuHt t)l"thr++'tt+tttl t_uul+ar cu-
l',+.+citvi_'_tit+,.+I,',.M 11+m'_,ctCt'lcr",courttrius, ,'.;umn:_crcalmbtlity of 2,3 (_W_++trtel+tl_.'Jl+ttlc<._i]structiort

" uo,,;t c+($4,2 billicm, l+;'iv+ultit,'.; rcmainitlg t.ll_dc,r t+'tm-
.',;truc;t+c+I+lat tl_c cttd t.)( tl_u year huvu tt t]t,tt ,'-;utr_ti_ur

Ali thu l+,.Mli+,mdCF'I!+ct Julltriu,,.;with t_pcrtttirtg rtuuluur capability _.+I'5,7 GWe ttttcJ tt t<.i_t++tluut_structiot+ ce+st
plat+ts or +,,vithlltlc'luttr plallt+ t|llClc+t'c¢+v_stt+ucticmhave ustitrtatcc.l at $21,7 billi<.m,

"_,_rllt' Htlt.'lt'_ll tiilll _, \t,t'lt' lt'l_llt'tJ I( tt'_]t'L'{ Hl(_It' _.'tllr{'llt (]_.tlH.
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1. Introduction
i

This report presents th_ st_ztu_tit the e,d oF 1¢-)_0and differing, amc, uzztsof capacity thizt is ussulm.'d Io rtzsturt
the outlc, ok tbr c(',mme.rciul l|tlc[e[lr capuc!ty and gcn- t'ronl a current iildcfinite dci'erred st_ttus, "l'hcse crises
eraticm tbr tdl coutltries iii the world with t'ree rmirket ulso assume the still'trip of some lWv,/ly ordered utlits
economies (FM E), The rel_ort provide,_ documelitation between 2006 ilHd 2010,
of the U,S, nucletir ctq-,t|city and genermion projections
through 2030, 'The lolig-terni projectioris (_!' U,S, nu. The intermedhlte-tertn projections c_t'iHstulled nuclear
clear capacity and generaticm are provi_led to the LI,S, ctq)acity serve iis tl lw,inl ol'depurture for lile U,S, Iong-
Deptlrtmep of Energy's (DOE) Office of Civilian R_.l- term projecticms lhmugll 2030, Thf long-ternl projec-
dioactiveWaste Manugernent(OCRWM)l'oruseines- tions were prcf:taredI in purl, using lhc World Inte-
tirnatiug nuclear waste fund revenues and lo aid in grated Nuclear Evtlluluk_n Syslenl (WINI.:,S), WINES
planning the disposal ()1'nuclear wuste, These pro jet- is ali aggreguted energy clern_Jndmodel tlmt derives
tions also supporl the EI!ergy Inf'c_rmation Adluinistrti- lxut:letir genelr'alioil requirements (illlt[ illstulled cupac-
tion's annulil report, Dome,s't/c Uranium Mining and ity) as _lshare oi'eleutricul generution, v,,hich is, in turtl,
Milling htc/uslry; Jqtlb/lil), ,qsst:sstHelll, tilIcl tit'#,.',provided derived us a share of delivered energy, 17)eliverc'd en-
to the Orgunization for Ecollonlic Cooperution and ergy requirelueilts clI'cderived using a clelruuM funclioll
Development, The foreign nuclear captl/lty pro jet- Ihtit incorporates demogrliplaic, ecouomic, a,d energy
tiolas tire used by the DOE urariium enlicllmeni pro- price I'tit:lors,
grunl iii assessing poterltial nuu'kets tk.' t'uture enrich-

llient c.ontracts, Ctlttr_ter 4 cousists of (I) ii generul cliscl.tssioll of the
sttll us of nuclear power iii _he tbreign l:;MEcounlries;

The Deplirtmerit ¢_t'Energy is currently cleveloping a and (2) Lower Ret'erence and Ul_per Rel'erence case
Naiiolutl Energy St rategy (NES), The N ES process nuclear capacity projections tbr individuM F;Mt7.ccJun-
iricludes ti ccmlpreheiisive review oi't lie cl.lrreril energy tries for lq05, 2000 und 2010, Cliapler 5 reviews com-
situuticm tinr.l au anulysis of potentitll energy t'utures, rilercilil riuclettr power prc_grllrns iri free rrlarket, yegu-
National Energy Strategy results are not irleluded iii hited rrl_lrket and centrully phuined econc, mies, Flecause
this report since they t_,":yet to be officially released of politiclil developrrients in Eastern Europe clurillg
by the Department, "I'he reader is advised that NES the Fall of 191'lq,EIA luis elirninaied u separtlte appendix
forecasts may vary t'ron'_ tl.._se tbuncl in this report, for discussitms ot'cornnlercil_l nucletir power programs

iii centrally pht.rled economies, and inct_rporuted tile
"I'he two raltjor sections of this report discuss U,S. and intk_|'|rlation in the body of the report,
R_reign conlmerciul nt|cletir power, The U,S, section
(Ch_.pters 2 ancl 3) ctetlls with (1) tile stlitus of nuclear "l"he reporl also contains tl llunlber oi' alq_erMices, Ap-
power as of lhc enel o1"1q89; (2) projections cfl'.uclear pendix A is ii trlap identifying the Federal regions of
capacity and generation til 5.yeitr intervals from 1000 the Unitect Slitles. Appendix 1] clescribes the reactor
through 2030; and (3)a discussion of institutional and construciicm pipeline analysis and the WINES model,
technical issues thal affect nuclear power, The nuclear both of whic'h are usecl in clevelol'_iilg l_rojections of
ctipacity projections are discussed in terms ot' two pro- installed nuclear capacity, Appendices C, D, E, F, ltncl
jection periods: the intermeclitde term thrt_ugh 2010 Gcor|tain cletutled generuttng unit information I'or LI,S,
iliad the long tern-i through 2030, A No New Orders and lk)reigli nuclear units thui are t)pel'tible or iii tile

case is t_resenled for each cii' lhc prctjection .periods, Its colisll'l.ieti(m I'fipeline, AFlpendix H i.:t/lll_iiils l'OStt_'rs (:ii"

well its Lower Re, f'erent:e lind Upper lteJ'erenc'.e c_tses, iiuclear units thlil tire ope.rlible or iii the c'cm!qrucliOll

pipeline iii COl.inll'ies wilh reguluted Inlirket nnd cen-
"l'he inlernledilite-ieriil pr(ijeclions are cl,:rived ft'oi-ii li li'ally phu_rled eo'ontllllies, Apl'lendix I cc_ntnins lilllilllll
cleiailed review ot' ni.it:iear tlllilS holh operating _illd pr¢\ieclions ()I' U.S, ntlclelir c_iptieily i;in(l associaled
under t:<)nslruclioli, "Flle constl'Ut.'ti(m atlt:l I'egultllt_ry electricity.generlilion through 2()30, Allpenclix J COIi-
sltltUStlllhcend oi'lqSqoi"each individui_Inuclear ItdnsU,S,cc_nsli'tlciicmc.ostdalaiam:lnlileslouesI't_r

prc_jec'.Iand lheprogressI_wuM itsc.'cmlpletionisas- nuc'learunitsinllleccmstruc'licmpipeIillc',A (.iIc_ssllry
sesscd, 'lllc Upper und l xiwer Refererice clises incliide is ulso iricluded,
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2. U.S. Commercial Nuclear Power

"l'hu u'_,,z,zz,e,'_.'iltltrue'lC'zt,p_,wu,' i,Muslry in Ilze L.lzzilud Status as of Decomber 31,
St=ztesrelzulin_ suhstanl.hllly ullc'luzngcd t'r()nl a ),car

,,,v,,.i,..t.,.,,,, ,.,:,,,,i,, t,,,., 1989
indu_tr.v, su.Lily _I ,,vllir,.,l_could indivi(.lu_lll.v _l'l'uct its
future. Sonic of'rfle ullcerl_=inlins, _uc,'hu.,.;,v,,a_tc,cliq',.,s,l
is_m.ls,_l_L't'=ItiI_g_lllclr_ulintc,nunc:(.:c,(._sts,;.Lhdtltcl_(:)s- l'hustatusofU,S,l_uc'lcarl'_O,`vcrplaJlt_II)_.Ltwere ci-
sihiIily_)I"cxtuttr,.Iiil__q)c'rutii_li,`,¢s,iwrtainI()existing tI_c,r_i_c.,raI:)Ic,orintilec,,m,_It'ucti(.mifipeiine_.Utile(.:ni(.I
Linit_,:,i)ther,,,,such asc==pit_.=Ic(._ts,I,.,chilr.)Io_yclevul- oi'IY8(-9i_shown i_"l'ableI,"['here'were IlOoi_crable

opments,i'e_tiiatc_ryCll,`'ir(._lllllclIts,I:IIlr,.II}ICstructure LIIliI_UI IllalIi=he,r'with a tr,Hal netr,.'.ap_:=cityof Y7,Y
(._I'tjleir,.lustry._=F_l"dyt_anticil')atcllnc,`vor(.Icrs,Most gi_,_tw==Its-elr,_ctrk.'(OWe),
oftltcseissuesv,,erc;=(.Idr(:._sedin,_orncmann(.'.rclurin_
lYSY, htlt, in gelteral, their resolutic,n ,,viii cw_lvu ,.wet As ot' Decenll_cr 31, lY8_L the're were 11 nucle_u"units
a lo=_gertime period, with t=total net Ct=l_ac'ityof13, 1 C]We in llle construc-

li_m pipelil_e, ()1 these, I unit Iu.td loaded fi._eland was
underg¢)in_ lc)w-l)ower testing, The rernttirtirtg 10 had

"l'hisch;.tl)tcrdescribeslhc'stl.tlti,_ofthe(.lolnesticcom- receivedc(.mstrttcti(.)l|pcrrltit,_,_,.Itltottghc(:_rmtructiol_
rncrci_.tliluulc,.z_ri)(._wc_rinr..lustry_ttthec'nd(_I'I(-)I_(-),as oI'6unitsItasbeenit_(.leI_nilelyr,:leI'erte(,I,One unitw_ts
well,,.tsl)ro.jeclior_sl'_._rIIi_._intcrmcclialeIcrnl(through retiredduringI_)SY,"l'her'cwere 121 nuclearunits in
2()I0) and th_-I_)n_cr t_.,rn=(Ihrou_ll 2()3()).'l'he =u_sun_p- (_peration _tM in the pipeline at year-end with a corn-
li(:m,_und_.,.rlyir_b,thu,l')rojuctic)=mand thernuthodol(._gius bi_=udnet._ur_trv,erC_=l)al')ility(.d"III,()ClWe (seeA..p-
Forproducinglhen__:irc,r,.lesurihud,VinaIIy,thereslIIts i-)cr.,.IiuesC _.tndD fora uompletu lisIinLA(.,q'C',peraI)le

_Lr(..uc)rni_._reclwilh f_ro.iectionsI'r(.m_others(._uruc._, i_uclc,arunits_.r_(..ItI)o_uiriItll.:u(.mstructioni)ii)eIit_e),

Table 1. Status of U.S. Nuclear Generating Units
as of December 31, 1989

Net SLimmer
Status Number of

Units Capability
(GWe)

Operable"
In (;omrnorclal Op(_,rationb ..................................... 10_) 96,8
In Powor Asc(]n._._lon........................ ....................... 1 II

Iotal......................................................................II0 9/,9

In Construction Pipeline
InL.ow-Pow_r l(,_tm_l.................................................l 1,2
tJnd(]r(_or_.'-.;hu(::tion.......................................................4 4,G

h_doflniloly D(_forro(I_ ................................................. 6 Z,4
lol.qld .......................................................................II 13,I

Reactors on Order ........................................................(J 0,0

Total d ............................................................................121 II 1.0

.'(:)porat)h)UnllSar(-_lhosr_thalhav(_t)oe:mISSU(:.ffla fullF,owor licolls(_)by lh(;Nuc: ,';.lrF{uqtllaLory(,ortirrli_si(.)n.Holir(_dtrails

am r_ot Irlclu(lod ,%.'horohltrn roculvod a full powor lio()ll.q(_ irl April IC.JS,q_'_Irl(.',otlm illif( iS IIC)I c;urI(]rltly .'ichoclulod tc) 'oporal_.h il l._._
nol _ol Incluclo(l in th(_ total.

b lhrorJ Milo Isl_Irl(l ;! and Harff()rcl-N aro not inoludocl.
(: Irlcduch:_s[]_llolo_Ho I and _-!,(iirand ('_ull 2, Porr'l _.,_.' WNP I and WNF'3.

c0 Total [;ap_ic'ity rrlay not O(ltl_ll IlL|til ol (:OlilpOf]Ollls (ILI(_Lc:)iMcJol]C._lldc:]rllroLlrlclirl(.].
Sourco_: Capaclty DaLa--Finurf..,' Irilormallc, n Adlrlllll_dratic_rl, l-(i_rrll I£1A.B(-K),"Annual l!.iloclri¢: (.:k_rl(]ralor l_oport" (Igfl.()).

StatUs Data--I.r_or(ly Infomlallon Ac:hnlrdStralicm, Mr._nlhlk' [:rl_tr.[.ly RI,Vle_W, I.)o(;(mffif:lr I!)}H}, D()E£/E.IA.O03[:i(_I_.]/12) (March I.(}.cJ{)),p.

_'l"_u the tllilt_'tl Nlitle',, _II "_,l_vI'_Id_ ''' I'('ilcI()l I_, _Ivl'llwd m, _i uuit Ilml hn,, l',,Vll i,,',m,( _ Full p_,wer li_'em,(: hy lhc Nuulear l(e_llh|l(u'y
('_mlmt,,,,i_ m (INR(').
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I)llrill!:!, lugol, No*li(li '['u,\n!¢ 2 (],2._(I I_,,|\V_,), \'q_!..',l]u 2 ' Iu. _,, iil_'}lldi11!.!, li]} Illlil", I}1_11 \v_'ru UHil_'Clu_i i_L'E_I'i'

(1,(),_(, N'IV_'u), Hll_.l l,ilvl_'.,'i(.'k' 2 (i,()55 N'l\.'_'ul _u.'lLiu,,'Ud t.'_,_l_l_l_,li_._tl,

(_l,.'l'ahlu slallls. ()liu u11il, l,,i_rl SI. \,'_'_1(11'(21/ M'Vu)

,,_,'_lsrulirud _lLll'ill_,, Illu yuar. I,tavlull_, ,'k'u_ (S7',t M\Vu) N_wl,,,ar i,lallls [_l'_(ltl_.'_.,_] _ r(,u_!l'_.l 52 _) _ul

wlt,,_ Slltlt tl(_\_,'ll i'_y IIlU S',lura111t,111(_ N,[lllliCil-,ii[ Llliliiv It, rawaiill,,_llr'., ('l\\'}l)t_l' _.,[(,_.,ll'i(:il_,' i11 I_')_)....u (),_, 1_(,1_
l)i_Iriul lifll_wii1_:, i_ I'ul'uru1_(l_i_ _.:Vlil_ _,(qllil111_,l.] t,_pcl. • " "

•" _.'_,llt ill(:lUL_nu _x'_,r l_gl4,' l'l_i'-, u,u_ur_li_.mwas I_),()]_ur..

1_uuluar unit; l_mvuvui', il ruluins _I_ opuruli_ liuui_su uunl of l.!lU l_la[ I.I,S, uluulriuity y,unue_li_ by ulililius

and il is i1_uludud in lhu "Ol_Urublu" u_l,.,_ory i_ l'uL,lu _I_i'i_ F l[lu yu_ir..-_.l_w1_ i'ro11_ I_),_ l',.,ruu_11 ii_ I_,, 'l'his

I, Sli_,rull_n_, c_v,'ilud by l.olIL, fslun_l l.,igl_livlg (..'c,, in gu1_u('ali()r_ w_,', 17,14 puruui11 (_I' l()lal l.I,,'tj, uluulriuily
Nuw Y(_rk ,.Nl_lu, in i|oI inuludud iii lh(' Iul_.lln, l'hu unil _b.'vluralic_11 (illultldiily, li(_nulilily _unurali(:11), _

ruuui\'c,cl a l'l_ll-p_:wc'r liuc,,_nui_l /\l_ril lU_); l_wuvur,
il is _i(_Iuurrei_lly suhuclulud lt, C,l_UI'ulu,li,llmving ai_ l'l_u ovun_ll _','ura__,xUal_auily ['il¢.:I()r (tllilizali(ul rale')
l_l'uul_ul_l Io trallsl'ur _wm.,r.,Mil_lo lllU Sl;IIu Lllll..l flu- auhiuvutl I)y LI,S, _luluar ullils ill lC)14_,'u_uhud (_2,3
uorn_nis,_i_ il, Al'Mum.li,,, I'i t'_mlains a t, o1|'_l'_lelL' INlin_: puruu1_l, wlliul_ is l.U puruui_l I('ss 111_Il]lu 19,g14valuu
oI' 11_luluar u1_il.,_ oMu,,'ud i_ ll1_' L!i_i(_.,_.l _'_tates ,d1_t.'u a1_d h(_llur lhn1_ _l'_y _fll1('r, yuar sii1_.'_.,I_)714,''

Table 2. U.S, Nuclear Generating Units Achieving the Best
Lifetime Performance Records

Lifetime

Rankhlg of UIIII Operating Utility Reactor Year of Inltl[ll AVerllgo ;Type Operation Value
(peroerlt)

Highest Capaolly Factor,a

I _h',_1irlul.%_nd;, ....... f,k_rlhurnE_lah_!,l'owt!_ I-'WH 1914 B4.3
',,_ _l [.(ICltl i! ................... I l,)rlda I'OW(II dll(.I [ U:lh[ I>WI.I 19W,I B2,,!.I
'J. i'.._Wi,_un'u_u ............ Wl_(:olmm t'ubliu ,%_lVlUU HWt( I!.l/,I 81.6
,1 Jo.',,_:_l)hM. t a_luy 2. ........... Alaball_a l'uwul PWR I!)t.tl til.t,
!:, I'ou_l lh_a(.:h2 ........ WlscOn!_m[2k,utI_cI'c_Wul PWlt 1!)72 80,7
I:_ Pfilllll; Inllutd 1 ................... NoHht_fn_,leflu'.;i'ow_i PWF} 1973 80.6
/ (;allaway I ............... Union [:luclrl(: PWFi 1984 /9.,I
i.I I taddall_ i'qul:.:k.................... I.:onr_m:lt(:_lll.i(lld anti I_(_WUr r_Wl:l 1!16/ 77.3
!1 Walu_klld :t ..................... I OlllEqall_lI*&l 1-",'1f:_ I!I_H._ 76.2
I0 Welt (;muk ........................ }'_i:lltSi:lt; (,dr I'&l and t(,_umm;Gas & t. I(.,c l'Wll I!tfl5 /6 I

Lowe_t Forced Outage Ratee"

1 f:'ollfl Eh?aul_',' ........ Wl,._consml;luutllc Powu_ PWR 1972 12
_-tI"Olld [i_._1(;t_I ................. WDiC(IIIfilFI i::l_o(_lri(:Fh.)wol I_Wt:( 1970 I.t)
:} Kl.!W/.Itll'liH, ........................ Wi._;C()IISIIit'l_bli(: !:;ulVlC:t_ I'WFi 1974 2.6
4 [.)l,-ll_l(_Canyon I ............... l_;.ICillCC/il-is_lllll [:'lo(:'Iri[: PWH _(W,4 2,_}
.5 F'rairl_)Island 2 ............ Norlhum Slalm. Powoi' l_WFI 1974 '3.0
6 f(_11(;{dl_Olln I .................... Om.3h£1i'uhhc t:'ow_H[)I.';IHc! PWR 1!173 3()
f' (;all_.lWayI ................. /llliUtl LI(lC[II(.' F'W[I I!l_l,l '.i.'J,
l.I St I _.1_1_1 ............................... l loHda I)ownl and I.icllll F'WIi 197(; 3.4
9 Mollllc;ullo I ............................ Norlh_ln Slalus F_owul BWt-I 1671 4.(.)

10. Joseph M. I:arh_y2 ............... Alahama t:'ow_r PWR I._1_]1 46

tl FIUIII, ilS()It[ S unly ltll!;ch(;dllh._d ('l(_w_lll_ll_ (Hxchl(l{r.; lt_ltl(._hlil.} all(:l si.;h(;(_t.llt_(I lIl_.lilqlHl_.lIlC[t

I:IWFI l:h_illl_g.Watol t lua(:lo_
}"W i:'l Pl ( H-.;_.,ll[izII(! •W a ]qr_I l:l t._.l(; l(._l

I',lc4u" C)rflV_t:_acl(_slllnl tlad opc_talndIo_at liJ_.l._itLIiH.,ucolnlfl(_tu (uol cyHu,.;by Duuemhot 3 I, I_.)tt!l,am Ii;itt_l:l.
':;(.HII(.'._*Ntlclua_ !(o!:}uh:llory(.;CHIiI'Ifi,_i,HOI/, (')12_,r,:ttmqStPttu.s'f_d/Jort,NI.JFIEG-()020(Wa!iMnqlOll, [)(:, Jilllili:lly IUGO)

'll,v,,.'_l ,,1_I_'_1',{'_1,lal,I l'l_u_ 11_,'I:m,iL,,, Ii)ti,ru_ali_u_ ,,\dn_ll_Pqrall_,ll, ._hmthlv I,.'n,,r.L[i,Rdl't,'w..lal_/lilry tl,](), I)(.)1.:/I I,\ (IIL_?(_II)/I)I) (V_"a',l_.

"1 m'r!,._, Inl_,l_mll_,l_ ,\_lll_l_ml_all_,n, .,Innmz/()tHh,d h, I '.,_. h'/u_'Hi,' t'_wer /UUH, I)()I':/I':IA-I).I7.1(u()), ifl_ ), I I (\Va',lliugl_ll, I )(.', .lunu I_Uil).
"llw ual,W.ll', Ii_ull,l,, _,l_c_,,_.l_alU u_,lv,i,,lUl_l ',vilh lln_,,v pulfli,,hud m I'.IA", Munthll' I,.'m',,el' IG'vimv. llv.,y aru I,_,,_:_1_m Ihu ilul _,lllllnlur

_',_l,ab11_l_lalli_!.!', i_I_l i!,('ll','lilli_'ll (l_la l'i'_i_1I'_,111_I:IA 7",u. "M(,nlllly l'(,wur l'h_1_l l_.ul',_,rl,''
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Units achieving top operating performance (Cal-mcity general, this methc_dology enluils a detailed review ot"

factors) during 1_8 _) were Three Mile Island 1 (102 units under construction and an estimate of lhc year
perceni), Prairie Island 1 (¢)c).7 percent), Hatch 1 (t_7,7 for. f'irst operation of each unit, lt method oi'ten cit.-

percent), We)II" Creek .(c97.7 percent), Maine Yankee scribed as '"pipeline analysis" .(Appendix B), The
(07.0 percent), Davis-1]esse (%.0 percent), and Lower Rel'erence case is a limited growth case in

Sequoyah 1 (05.0 percent). Twenty-two o!her units, which lead plants are assumed to ol',erale l-,..g',;,ning in
the same llUlllbel' ;.ts iii 2988, had _.lnlltl;.tlcapacity factors 200(_. The Upper Reference cnse j,lcludes a supply con-
;tbove 80 percc'nlt,i_' (Ii should be llC)led t]lltt _1 unit's slrained growth transition in which the hey,/unit annual
annual capacity factor is highly dependent cm whether ordering rate follows a lrelld t'rorn one CiWe irl 2()()6

or not it is ret'ueled during a particular year.) Table 2 to (, GWe in 201C), Pro.jeclions ot'clectrici.ty generation

shows top pcrformixlg U.S. units based on l\vo ;or the No New Orders, Lower R.etk.'rence and Upper
mea.sures---cunlulalivc capacity factors and cumuhtliv¢ Reference cases are obtained {'ron_ the International
t'ox'ced outage rates. 'I'he difference between lOOper- Nuclear Model(INM).
cenl al]d the cumulative capacity tktctc)r for each reac-
tor represellls tlie time spcnl iu refueling, scheduh:d
Tnaintenanee, andunscheduled dov,'ntime, 'l'he forced

outage rate represents only unscheduled downlime, In Intermediate-Term Case
t, cxmral, the units with low forced outage rates also Phad high capacity tklclors, In IC,_8_),lwo newer units, Assum tions
Walerford 3 and Wolf Creek displaced c_lder units on
these lists. Note that only one boiling-water reactor
(BWR) is on either of the lists. In addition to lilt: reactor c(.')l]slru(..:liOll pipeline ap-

proach, the fo!iowing usstlmptions were used to de-
velop the intei'mediate-lerm projections,

Outlook for the Intermediate

,Term, Through 2010 Assumptions Applicable to Ali Cases

• lt is assumed thai nuclear units will opex'ate for
,

Thi', section presc!lls projecliotls ot" d<,meslic installed 40 years from the issuance ot" their operating
nuclear capacity ;.llld"llel electrical generation from license eve.n though prior, to 1!)82 nuclear oper-

198t,_ through 201()for the No New (.)triers, l_ower ating licenses were issued t'or 4() years, beginning
Reference, and kipper Reference cases. These cases with the issuanceol'aconstruction permit, t jAn

describe a range of v:,.lues, which \/;.try ;.ts _.t result of electric utility may petition the Nuclear Regu-
differing as._umplions t_bt>ut the schedules for individ- latory Commission (NRC) for a redefinition of

ual nuclear units thai curx'enlly remain tlnc_mlph.'led ;.ts lhc opera.ring license, for those nuclear units to
well as assumptions abc,ct newly _._rder_.'d units, "l'lmse recover the construction time. lt is assumed that

cases sh_uld not I_c'intcrl',rcted as exhausling the range th_>se licenses will hc redefined. A currenl ox-

of possible t]uclear supply futures. Nuclear plant life ception to this rule is the projected o['ficial re-
exlt.'llSi(Hi is iic)t ;.tSSUllled l(_ ()_.'t.'tll"ill tl_ese cases btll is

lirer_mnt of Rancho Seco in 19_)(9.
covered in a sensitivily case lalcr ilT this chapter. No
etTects c_f expected changes in the Clean Air Aet'are
it_cluded; ho\vevcr, adiscussi_>n isim.'luded in Chapter • Nuclear units are assumed lo supply baseload

3. prove r.

• The average equilibrium cycle capacity t'actor

for existing tlllils is aSStllned to increase to 68

Basic Methodology 20 0. c,,p.ci y ro,"
units in their til'sl fuel cycle is assumed to he 55

percexit.
The metl_ch_10gy used iii dcriviug ihe inlerme,iinle-

term c:apacit y pr_.jecti_ms was the same as thai ttscd to
prepare I!!IA a_lalyses I_rese_tcd in ll_e ..l_/_/ml t'hu'_Xv • l:_slixnales o[' first operation dates l'ur the l'el]l_lill-

()utl_M, 19_)() (AI::{()) and lhc ,.l_Hmzl C}utlook .fi_r U.£'. ing nuclear unils under constructi,.m reflect his-
Ele¢'tr/c P_wc't'. In fact, the N(_ New ()rders case doc- tc,rical conslruction pert'ornmnce, any regt]lalox'y

umcnts tile U.S. tltlcleal capacity and gencralicm pi'c> or financial consirai_ls, and regional electricity
.jectitms tl_r_ugtl 20!()ii} ali cast::s in lhc' l_)q() AI-:.(). In denml}d consit.tcralicms.

i, N _.lt:, le.ueulatl_,ly('_,=l_r,,is_,i,m,()l,_,rim_j;.S't_e_._I¢c/,.rl, NLIR':.( ;-(X)2(I(kYashingl_m, I)(_', .lauuary It_)()).
]_ I ]_t' ;__r_'___L'_.'_pcrallll_.!.till,.'I'_H_'xistin_gtllllts xvllh ,_l'_t'l;llillg',IR.'C*l_hC'-,f_r 4() 5't';|1:';I'Y(HI|the {S,S,llilllt:L'(}t'lh_.'lrc{H)slltlt'li()l| l'_(.'l'lllil.'-,is,ab()tlt

3,1y<tt",,

Energy Information Administration/Commercial Nuclear Power 1990 5



The following assumptions apply to the I,ower and Assumptions Applicable to the Lower
Upper Reference eases, Reference Case

• Utilities undertaking long-term investment are cs-
' sentially assured a return on those investments, • "Fhe reactor licensing process becomes iess con-

, = tentiot|s, and includes administrative one-s/ep Ii,.
• SC)llle rrianller of turnkey pricing or risk sharing Cen:ring, the avaihtbility of a preapproved sit||>

is available to utililies, dardized design, and advanced site certification.

• A high-level waste repository is constructed and • 'Fhree of tile indefinitely deferred units are com-
available 1o receive spent fuel by 2010, In the in-
_.erim, either legislation is passed which decouples pleted and become operable, Two new lead

_ plants are completed for operation during tilethe construction ot'a Monitored Retrievable Stor-
2006 through 2010 time f_eriod,age (MRS)facility from the siting of tile repository

as is Currently required by the Nuclear Waste Pol- • The following units tire assurned to be canceled:

icy Act of 1082, or, tangible progress is made on Grand Gulf 2, l'erry 2 and WNP 3.
the permanent site.

• Nuclear prover will be economically advanta-
geous over alternative baseload generating tech-

nologies in some regions of the country and con- Intermediate-Term Projections
struction and licensing leadtimes are held to 6to
7 years,

The EIA projection for nuclear capacity il_ the period
• Financial protection of the industry is available from 1990.through 2010 is Ibr continued completionthrough extension of the Price-Anderson Amend-

ments Act of 1988 or by some similar type of of units under construction and varying degrees of ac- ,
• tivity toward the resumption of orders fbr ne\v units,

liability coverage, Operable nuclear capacity, in al! cases, is expected to
• New units are assumed tc, be improved or cd- inor<ease from 97,9net GWe til tile end of 1080 to 103,8

vanced light-water reactors, net GWe in 20()0, The average anr|0.al growth rate in
operable nuclear capacity is 0,5 percent per year from.
1089 to 200().

Assumptions Applicable to the Upper
Reference Case The Upper-Reference-case capacity, as shown in Table

3, increases from 1()3.8 GWe in 2000 to 122. I GWe in
2010, a growth rate of 1.6 percent per year over the

• "lhc reactor lic'ensing process becomes effec- 10-yetu'period The cafmcity totals assume rephtcement
lively certain This includes legislated one-step of about 6,4 GWe of retiring nuclear capacity with
lice.nsing, tile awfilabilily of a preapproved stan- new nuclear capacity by 2010, _' This case assumes thai
dardized design, and advanced sitccertification, five units for which construction is currently hailed

• Ali units thal are indefinitely deferred, with lhc are eventually compleied, The Lower-Re.ference-case
exception of Grand Gulf _, are completed and capacity projections increase to 105.0 GWe i!l 2005

" and decline to 102,0 GWe ill 2010. This case, assumes

become operable.. (The licensee has announced that three units for which consirt|ction is currently
tile cancellation of Grand Gulf: howcw:r, iv has halted are eventually completed. There is a net decline
not been officially removed from the NRC list ill this projection because of the retirement of 6,4 GWe
of reactors), of capacity, Capacity projecticms for lhc No New Or-

• New reactor orders resume in 1909 and initially ders case match the growth cases through 2000, then
decline to 99,7 GWe by 2010. 'l"he regional breakdown

have a 7-year leadtime. The ordering rate follows for tile No New Orders case is shown ii, Table 4. From

a linear trerld from 1 gigawatt (GWe) in the t]rst this ii can be seen thai most of the early retirenler|ts
year to 6 GWe pcr year 4 years hiier. Operable (under tile 40-year life a,_stii,_ption) occtlr in the Norlh-
capacity t'ronl 2006 through 2010 rellecls this east.
ordering rate.

_=

Nuclear generation by region is shin,vn for 1089 and
(l! should be noted that, in anticipaticm of new orders, the Nn New Order_ case ill Table 5. The 1989 percent ,
the DOE planning basis for tlm advance.d reactor pro- share for nuclear ranges from 34 pc;rcent in New Eng- __
gram is premised on the assumption that these orders hu|d, to nearly zero ill lhc North Central region. "I"he
will ccml|-nence in I095 and begin commercial opera- nuclear share t_t" generation in three regions--New
tion by 2000). York/New Jersey, lhc South Allalllic and lhc Midwest

_

l>l'he (_.4 (lWr-, c_l' reli:'ulllelll!-; is_ based ripe)li lhc _._pcr,:.tblc (..[alcs ill Appendix (.! and II/t? ll,s:,;tlll|(.'d 4{1 year ()[wralillg lives,
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Table 3. U.S. Operable Nuclear Capacity at the End of the Year, 1989,
and Projections for 1990 Through 2010_

Capacity (Net GWe) a

Year
Nn New OrdorL_Case Lower Reference Case Upper Reference Case

1989 b ............................................................ 97.9 97.9 979
1990 ............................................................. 99,3 993 _,)tj, j'
1995 ......... ............................... 102,8 102,8 102,8
2000 ......... ' 103,8 103,8 103,8
2005 ......................... .................................. .., 103.8 105.0 105.0
2010 ............................................................. 99,7 ' 102.9 122,1

" Capacity values are based on net summer capability ratings,
b Actual.

Sources: Capacities--No New Orders Case and /.ower and Upper Rolorence C.;as_s through 2005-.Energy Inlormahon Adrninistratfon, tom1
EIA-860, "Annual Electric Generator Report" (1989), Capacity Values for 2010 in Lower and Uppol Roterence (.;ases include newly ordered capac-
ity with unit capacdios from reactor manufacturers,

t

Table 4. U.S. Operable Nuclear Capacity by Federal Region, 1989,
and Projections for 2000 and 2010

Capacity (Net GWe) a

Federal Region N_ ";JW Orders Case b
1989

2000 , 2010

I New England ......................................................... 5,4 6,4 5,2
II Now York/New Jersey, ........................................ 8,6 8,6 6,9
III Middle Atlantic .................... ...................... 13.8 1'3,8 13,8
IV South Atlantic ...................................................... ' 26,7 30.2 30,8
V Midwest .................................................................. 21,7 21,7 20,4
VI Southwest .................................................. ........... 6,2 8.5 8.5
VII Central .................................................................. 4,0 4.0 4,0
VIII Nortll Cenbal ...................................................... 0 0 0
IX West ................................................... 9.3 8,4 8.0
X Norlhwest ............................................................... 2.2 2,2 2,2

Total. ' ................................................................. 97.9 103,8 g9.7

_' Capacity values are based on net summer capability ratings.
t, Totals may not equal sum of components duo to independent rounding.

Soumes-- Capacltles: Ener[", Information Administration, Form EIA-860, "Annual Electric Generator Report" (1989). Projections-. Energy In-
folmatlon Adrninistratlon, Annual O,,,Iook /or Electric Power 1,990, DOE/EIA-0474(g0) (July 1990).

Table 5. U.S. Nuclear Generation in 1989 and Projections for 2000 and 2010

Actual No New Orders Case

Federal Region 1989 (Net TWh) a
]

Nel TWh" Percent Share b 2000 2010

I New England .............................................................. 33.1 34,0 37,6 34,3
II New York/New Jersey .............................................. 45,9 26,7 44,0 36,9
III MKldle Atlarltic .......................................................... 56.1 17,2 77.1 81,6
IV Soutt) Atlantic ........................................................... 150,8 24.6 162,0 184.8

V Midwest ...................................................................... 130.6 2510 119,4 120.2
VI Southwe._l ................................................................ 31,2 8,0 50,5 53,5

VII Central ...................................................................... 29.3 20,5 . 21,6 22,9
VIII North Central ............................................................. 5 ,3 0 0

IX Wes! ......................................................................... 40,4 19,0 48,4 49,2
X Northwest ................................................................. 11.4 1,9 I 1.1 11,8

rotal ................................................................................ 529.4 19.1 571.7 595.1

" fWh, [erawatthours. One TWh is equivalent to one billion kdowatthours,
r, Nuclear generated electncity as a percentage of electricity generated from ali sources.

Note: Totals may not cJqual sum of components due to independent reundinf4,

Sources: 1989 Data-- Fnergy Information Administration, Form EIA.759, "Monthly Power Plant Report" (preliminary data), Projectlons--Ener,gy
Inforrnatlon Admirfistrationl Annual Outk_ok/or U.S. Electric Power 19,90, DOE/EIA-0474(90), (Washington, [3(i;, June 1990).
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is tiround 25 percent. A modesl projected capacity fac- per-and I,c_wer-Rel'crence-cllst, pro,jectlons _u'e coinci-
tor improvement permits an increase in generation by dent through 2()05, This simil_u'ity among cases ret'leuls
2010 al an anllual rate of 0.0 percent, in' spite of the the inllexibility tri' c0nslrtlclioll schedules for nuclear
slight eatracily deere;tse, unils thai are nearhlg colnpieticm. i'he leveling off" irl

projected carmcity ill these cases reflects lhc fact that
Figure ! summarizes domestic nuclear capacity from only four units renlaili actively under construction and
lqT0 lhrc, ugh 1989, pro,jectionS through 2010, and the only two unils lhal nrc currently indefinitely deferred
st;ttus of nuclear pro,leers at the end of 1989. The Up- are asset, rod to become operable by 2005,

Figure 1. Domestic Nuclear Capacity, 1970-2010, and Status of Nuc,lear Generating
Units at the End of 1989
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order_ _ind, iN _c'nora], rc'actor rctircniunt,_ at'cur

Prospects for the Long Term, 4<)
Through 2030

l!b,c-h i`)l'thc._u_a.'.,u,,.,i_ disuus_ud in clutuil in lhc l'<dl(_,,viil_
,_U(..,'LJ(_ll,

[,OUL_-t,urlrl l_ntjcuti_ul_ c>l' irlstallud Huclultr uapauily
,alld uJc'utric'ii.v L_c'wtcr;.itic._rtaru u.,.,tx.l'It'Jt'.',,;tJtruttuntlulutir
,,vusiu mazlu_um,,.'nt izcuds and l'tzul c'yulu rui`ItlJrunlunt,,_ ,'

ri`,,, i`,, Long-Term Case Assumptions(utilities and _._quiF,mcnt SLippliur_), "l'llu Nuc'luar Wii_tu
I"oliuy ,-'Xul i`_t'1_-)_,2,;.u,;;tnlullclud il_ lu_7, rtmndute_ tllu.
ustzd",lisllnlt'ut ¢_t"a rul',<'_nit_ry t'i`_rlhc dislx',.'.;_tlot' lii_ll-
lcr,,,1 radiCmc'iivu wa'-,lu and tIle! ci`>llcctiou _'d"feus I'ri`ml Major anntlnll_iii`'mn (hal _twclll lilt..' I_IA l,,_w,,'cr-

utililius t_ fimim.:u' tills rcl_',sitt_ry. _ "['hc' ()t'ficx., ot' Ci- l_ct'urenuu-ca,_c and LJPl_ur-P,ct'c'rtmcc,-uasc: I'_r_tjc,utitm.s
viliull R_idi_'mctivu \Vustu M;.tliab,,ullu.'nl ',lSc'n Illu I'or'u- t't_r thu Ji`m_. term (2011 tllrt'_tl_ll 2()._()) arc lhc stllnc as

lhc, a.,,;,,.;tllnplions .,.;tatc'd t'i`_rlhc inturm_,diatu turin.c'itsts ,,'d"c;.ipacily and _tm,,.,r_llit_tl Cwur Ilic hul_ turru tt_

l+>]_.IIll'i`lI"\%';L._IL'V_'_ltllllt"LIIILI li`_c!slilnalc'tile'uclcxluauy
i`)I"tlluI'ucX.I'hi.',_uc'tit_llprescllt.',+_trlzllg,c,t'_I"nzlclcar 'I'hcI,owc:rRcI'urunuuca_u is,for tlleint.'_Ip+.trt,+.z

UUl-mcilyI_ruiculi_n.,.,I'or5-vuarinl_:rvulsfrom 2()II suI+I'_ly+clt'ivuuua.',+cI'msud_tiu clcluilc'dcxllnliNaliunt_I"

Ihrt_u.v,ll2()._().I'husui-_rctiuuli<m,,,rc'suitI'roltluIlerzuttivc' the LI.S.nuclt..,_iri_ov,,crcquiptnetltmunufacttlrillg,in-

s_.,tni`_l'u.ssUnil_ti(_llsa,,,si`_c:i_itcd',villia N_ Nuw ()rclur,, du:._lry.In thi.',+<.;unc,HeW capacity l_ri`tjcclii`m,sare clL,-

ca++c +.tlti`.l witli l+_+wur-l,tc'l'c'ri`.'tiuu- und LIppcr- vcloped i'ri`ml ittl'(_rn-_aticm aud n.'+,sutnl+ti(ms ruhitucl t(._
Rcfer<.:ncc-u_t.,,u nuclc:ar SUl',ply sc,en;.tri<+_,., tllc' litrlitutii`ms <.'mII;t+'ability of thu industry to n'USlXmd

to flew riuclcar<.+rc]ct.,.,."l"hel'auIthatuo Llt'lil ordered

• tipperReference,A tt"adilii`_lutlduui+itld..drivc'.nc_i- sinceIGi74lm.,.+I+uc:nbuilthus tau,soditgenun.tlretrench-

i+mcit.v_r¢_,,vtll_.'+t._i:,I'_r_:,duucclby the'Wi`_rlclIn- mcut irlthe industry,''_'I'hc'hlrgcrconlptlnic.,+,.'.+ucIia.',+

ic,_ratud NuclcP_tr l!',,,';.tlti_.tti_li S_',',+te_l_(WINII!S), t'u+.tct_t" irl;tnul'auturcrs ttllt.l arcltituul-un_i!lecrs (Al:.'s),
post 2()1(). ;l'hu. l+Xtr++tillc_turvulucs which dc_lii_, havu mllil'tud +ht<.+thu _ct'viuu IJ+u_inc._s, whilu _mallcr

thu+,,u l.+rt,.icuti_ms _.iS_tllllC_.ti'_l+tlst ec(_n<mliu+at_cl ci`mtpttniu.,,, such +.tssubticr .,,+Upl-,licrs, have Icl't lhc in-

clc'utric'al clcnutnd Br,._v,,tIl und, l't_ll_.w,,,iti_ +t turn- clustry, l,'urtl_erntoru+ the unuurtuirltius i`d"l'uturu uost.'+,,
p_+raIy l+ltituau, rc,sti`>rtltii`+lii`_lusubstttl+ti+.tl ni`wlc+ur rc_uhtti`_ry trcatrtic_tlt, and lcacltinlcs trtmslatc ililt+ +t
i'¢llu iii i+_ri`+viclinL.tt_lsc'li`)iicl c,luutriuul i+owur, h.il'_,u l'i,_k factor, and thu illtitliit_l' in which this rimk will
\VINI++,S i._;i J<+liT-.lcrtn aL_Trc_titc'd ni/+clc'l IIilil cit+'- bu hl.li'nu i,_ nino uncurltiin, itc',_oluiion ¢d' thu i%k-

ri\'u+_ nuulc'ar k_t'l.ic,rlili(_n rt.'+tluircrt_ulitS (and iii- hctil'ili_ i.w,suc rntiy be' the l+rint,'ipti] drivur of liiu
stallud utlt-xic.'ity) trx ii _har+ t+t' dc,livc'rud t+'llOl'_y, indu,',+try'._ i+c'.w,lrtlc'.lLirill_, t'_Suc,h rc,._li'tlC'.ItlriilL_uould ili-

l)clivured t,liUl_y i._ l_li`_.ic'mt¢'clil_iiiL.s, ;.l dUllianct l.'ludu till itiurt.'a._c(I t'i`+i'¢i_ii ut+rllponunl. Mtilly utililh.,,_
t'unt:+,i(+li c;tli'lll+tlsc, d _>t'uc.'oii<+tllic.' {_i'i`+\vlh aiid lhc' arc, uxpucied Io dchi 7 Iitic'h_'tir t)l(.lcl'_ UlllJJ i`lll_.,or rn¢li'c'

k_i<lwlh l'itlt' ('(ll" ilic pi'iuu _t" _l_,_rt'_ilc.' t'llt, lt+y. .illdlistry It_'+iclt+'l',__tlC.'c'c'_+_l'tl]l7 uOillpluie ;i I+l'+tii`,ut "cHi
"l'hcWINt!i:._ lilt!tlii`ltl(+]+l<l_+_'ix cle_c'ril+_,',l iii ¢lettti] tJnlu and within I)LIctL__eI,"
iii Al'_pcPlltlix tt.

'l'hu ].owur l_,tPt't;rcncu c_+.i_c'ii.',+,<,,tlillC'._ithai only ii Iiinilt.,di,liwt.,r referelii't. +, A uu._c,iii whiuh a Iiinilud ntilli-
+tintiti ni o I" liC!w17 i+rcic' red ntlC'Jc,.+ir capilcit y w ill butt vice'bur i+i" illlr<_tluultlrv lead tlnit._ prt+viclc n_._urtiiict_,

t+t" il:uhilit.'al ;iiltl t'con(irnic; t'c'a_ibilily _lf" iitl_lcar Ol+cr;lblc' bclwec'il 2()()$ tiCld ]0lD, A_+_urtling lhl_,+c Ilt_,\v

i+t_,,+'c,i' thti._ ]t+'iltlin_ ll_ ii¢li`tilit+ti_.tl t_itlcr_. "l_lic, c_l.. i`lrtll_,rs arc'. mi`lil]l_llutccl ,_uucx.'.,_._t'ully,ki`lllii`.,(_lllcr ulililiu_

plimily l'usullill_ t'roln _itltlilii`llilil ilc'\'_,i`)i'dC,l'._ is Fli'i`_- are i_ri`tit.,utc'd ti`_ bt;L.J,iii i_rcll+_i'in_ iic\v unil;+; h(_wuvt, r,
.iumtcd by WINi']S t'(ir thu i-x'i'iod _i|'Ic'r 2()!(I, 'Fhe only ttl¢_c, with ,_ticcu,_t'ul nuulutlr i_r(iL4ran-i,_would be

cxpec'icd It> rul_lame ri`'til'ink_ tiilil,_ with Iitimlmtir tiliJl_,
_l_+_,ti iii i'>t i( ,_ii._ t'(_1' Ihu I .<)wt?r..1_,t,J't;rt_llmu-c._i_c'

"l'hu pro iec:iud ullp_iuiti0_ t'(_r 2015 tt:t(>tiTt_ 2().+()tire

WINES l_r(+i_:uiion,_ ii_,._tliiit! ;i ilitlrt, Inodt;_l t_'uo- i_r(iducx;d by WINE_ Im._cd ('iii lhc a+_Stilnl)ii_m+,+l'U'(>-
n<._nlic'_l't'_\_,'lJl, ;i stltiiuv+.'hltl I(_ll+/.4crttuhiy buf¢_rc it vidc, d in "I'_lblt+,(i,
ru._Utlir+li_.m (_1',_ti_l_iiilt.,(l pltiill i`_l'dt,riliL.x,,nnd a ru-
tluc'utl _tltlrc' Ct'rc>ill lilt' I_l'C'_cml)_t' _Ullt!lttlit_n 1_1"()-

vidud by iitlC'll'_ir ll_lwt, r, In ttlc l..Jl_pc'r 14el'erulicc' clt+_t+'--thu ttt,illtlllCl..tlrJvt.,ll
c'_i,_t_--ltln_-luriii d01illiiid for c_lc'clric' l_t_\,,,c,i'(and c'on-

s N<l New ()rder_, ,,%u;l_+t+'Iii wliit.'li c'_ilXtcity l>ri`tjuu.. SUCltlunlly iltlCJULtl' ix_v¢c,r)j._ JllfltlUtlctxl by ii Iltllnbttl ° ()J"

ti_lil+_clul'_t'll_l _i`_1,:'15,()11llic _t._,_tiinl+liitlil i`_l"ii(i ilt'\t' t'ttmli`_r.'.i,"l"tie._c' iricludc ilil_: pur uc,ivt;d lt_'vul _d' li`ln_-Ic'rnl

l.i,,c.;ll _i't,_ilItl_',_(l'tiblic l_l_v I(l<l_{l_)
i'll't _i ,i _h'l;ilh'll tJl_,t.+tl",',lilll Iii' lhi'. I<,'_tit ', '.t't' ( +<llllIHl'#'l Iii/ \'lw/+'m/llJti'+'# ] u,l+_,'l', I_1_ 17- Iq, Iu +l_,_c_',/m't#/_l Iii+' I '.,_'+ ( 'o/H##'ll'rc/.] ,\'m'l_'.#' /l_lll'l'#'

/,.f/lll[.m,#ll j/_.,.IU,+'c/urltii;/.dl_/rl'(il'l_il '_tihlililllxl li+ lhc' I:.lit'i_;) lliltulii_llitlli ,,\Cliliilli.,IrillltUi hy _tit'iitt+, ,&lH_lic'illilui_, liilt'iiililituilil ('_lil_lu_illtlll,

M_'I l'_ili, Vi\, I)c_+t'iliht'r 1_I'47).

I<'ln .lul)' lUll(i ii lUllliiCl+_dill , c'_ui<.i_.lllll. ,, cd' x,l_'_._,lili<l_;lit,ii_,t, I{lt't'llit' ('llit_, illl_l I|l'c'Jill.,I I_tl',_.'t'l ('til'Ii. t+l<liiL,,lil lhc' I_lli_,iith '',, iiuc'h,lil i_l_,_.t,i i_hlnl

t'ltliii I '_Ul,_illlll.l,. I,h_t,i iilitl _,11 _ll_t'l;tlt' I1 _lc, itli liith,l_t'litJ_.iil I+_Wel lll_l(Jilt't!i

Energy Information Administration/Commercial Nuclear Power 1990 _

_11+ , H '_' ' ' " ..... " ' ' '11!' '



Table 6. Assumed Parameter Values of the WINES Model
for the United States, 2010-2030

A_sumed Values

Parameter [.owor Reference Upper RelorOnce
(.;ase Case

Labor-Age Population Growth Rale
(percent per year) . ' -0.25 ' --0.25

Labor F:orr-eParticlpation Fracltor) Growth Flate
(percent per year) ....................................................................... 10 20

Labor I-hoductwity Gr(,wth Rale
(porco)')l por yoar) ....................................................................... 1,90 2,08

A.qglogalo E!nolgy Real Price Growth Rate
(percent per year) ...................................................................... 2.0,1 1.84

Prlc_:Elast)clty .................................................................................. -..55 -..50

Irlcome Elastlcily ................................................................................ 85 ,90

Asymptotic Eloclncal Share oi [olal [)olivorod Energy,
(porcont) ....................................................................................... 30 35

AsYmptotic Nuclear Share of rotal Electrical Generation .'
(porconl) ..........................................................................:.......... 150 22.0

Eleclr)cal --av n? Factor
(years) 10.0 10.0

Nuclea_ tlalving Faclor
(y(.)ars).......................................................................................... 25,0 20.0

t

Nuclear GonoratgonCapacily Factor_
(percent) .................................................................................... 75,0 75.0

" Value is assumed to increase linearly from 68 percent in 2010 to the value shown in 2030,
WINES World Integrated Nuclear Evaluation System.
Source: Developed by the staff of the Nuclear and Alter'hate FueI,JDiviSion, Office of Coal, Nuolear, Electric and Alter-

nato Fuels, Energy Inlormalion Adrninislraliorl, as described in the text.

economic gr¢)wth and its relalionship I()electricity de- 'l-'he Upper-Reference-case projections assurne that

maml, and tile cost and availability of electricity from there wt:' be increasing electrification, and that utilities

ali suurces. An cxaminati()n (ft'historical trends suggests will re.ly increasingly on coal and nuclear fuels in con-

that the relati_mshi r) between Gro!;s National Product strutting new capaci(y to meet anticipated growth in

(C;NP) andelecrricity c(mSUml-)lion is much moresta- the demand for electricity, For this to occur, there

ble than thai between GNI' and total energy, For ex- must be changes in existing economic and regulatory

ample; From It)70 through 1080, lotal energy consumr), conditions, new developments in the technology, and

li(}vl per c()VlM:ivvl 1082 GNI ) dollar dropped by abotll greater public acceptance of nuclear power, The '

21 percent, The c'onsumplic)n of clectrtcily in l..ower-Ret'erence.,case projections assume a sirnilar en-
kilowatthours (kWh) pev" covlslalll 1082 GNP dollar vironment, however, with a lc)nger delay before reac-

during the same peri(_{l dropped by only 2,7 percentS, I" for orders resume and more caution by utilities in se-

Several features of electr'icity make ii an attractive en- lection of the vluclear option,

crg5' opli(m, and this suggests that its fraction of total

energy demand will conlinue t() grow as il replaces

()lher forms tri' energy. Arming lhc advanlages o|' cleo- The assumplion thal reactor orders will resume rests

Irk:al encv'gy arc the t'()ih)willg: on IIle proposition thai changes in lhc factors described

at)ove will make nuclear power an attractive option.
• li car)I')c g(_'ncv'atcd t'rc)nl many primary res()urces, l)()litical, environmental, and economic issues related

alh>wing l'()r diversificalitm of supply, to lhc large-scale exl)ansion ()t" lhc use of coal, which

is lhc primary alternative to nuclear power tk}r baselc)ad

• II can rcl)lacc m(_st (filler t'(_rms t)J' clle'cgy sttpply, generation, could induce utilities to give stronger con-

siderali(m to nuclear l)ower, Among these issues are

• lt is, (_.Iea11, v(.,rsatilc, and cl't]cical at lhc pc')inl of the movemen( toward strollger air quality t.'.otltrol reg-

(.'()llstlmplic)vl, ulati(ms (princil)ally to address the acid rain issue), and

)('I'm'rF', lids)imagism ,,k_luli_nsl)',ttttm, ..l_)ptmd/:'m,r,.l' R('w(")_' /(,)(,)O,1)()I{/I!IA-().),X4(_)), "l'abh, 8, p. 25 and l'al)lu 87, p. 201 (Washingt(m,
I)(,, klan, I(m())

i() Energy Information Admlnlstratlon/Commerclal Nuclear Power 1990



uncertainties ab,aut tl;_ ¢.,Vt'_t..'tsof rh,,: buildup ofuurbon -(),55 and -C),50, and thc..'itR'emit _la_tiuiti_ ttru tt_malr...d
"_ )..,,..lioxldc(CC-,)inlh<`'atrlv,.x,.+l_heru(the "greenhc,u,'.+uel- ic._1",g0,145and ().9().

l'ecI")due ic._lhc c',<,t_l'u.l.,.+li<:,loI'l'c.,,,.+.,.+ill'uuls.

Th<_'uluclri,..'ulsllarcul'dulivcrudunurgy ul;dIi+,,_rt+lul<`;Itr

l:,_xactlywltc,n ._igHifi,+'iulturt;our_tsul'.NL'V+'basch.+ad shar<`,c,l'ult..,utricityarc dcriv+..:duslng market l_,..'rtutra-

genuratit;g c.'apacily ,,,',,,iiibc needed depends <.+liretire- tion I'ur_uti<,ms, 'I'l;esc, t"utnctioNs rCcluiru tlssUn+l-,lic.,,t+s
tl;cnt schedules, changes in utility lot+d factors, levels regttr<`iirtg the lcrag-furl asymptotic sl+arcs and the halv-

_+t'ce,llserw.ttioH, peiletration <.ff renewable em.'rgy and ing t',ttctc._t'.'.;,I'' The halving t'actvq" determines how t'tl.,.it
ct+geilcratit,; lecht+t>lt_gies, and rates of eh.'.ctricity <.tc- the share frc,n; lhc base-yuar value uppr<.mche,,,; lhc
rrmnd growth. Collsideril;g these factors and cttrret;t asymptcdic vulue, "File cttoni+iii+rig uncertainty regard-.
utilily c<.mslt'tlcti<+u+prt'_grartls, il in estimated thai add+., ing wa.',;le disl',osal, licet;ning, and safety verificuticm

tiurutl gcnerl+tirLg capacity nlay I_e needed ii+ scmle re- pr<.>cedures n+aken ii likely thai m<:_re lime ,,,',,,iiibc r¢-
gic, n,softl;c cotlntry hy the early lti<-10's, Both rt.:fererDcC Cluired It> achieve lhc nt.iclear asyn;ptt_lic siren..', l'l+is
cases ass+Inn¢ thai new un;it,_ ,,,,,ill be iml'_noved <._t"ac.i- is n'ef'lected i11the nuclear l;ulving l'actt+r valu+,.,s til' 20

anld 25 yc+til'._1'(+ntile Upl+er l,tel'er+,,:I+cu tlm.l l.<.v,vur Rcl'-vtlt+¢ec+ light-water t'eact<.'_rs, l liglt-tc+rtpet+tlture gtls t'e-
actors and liquid metal n'eact¢+n',_ til'U assutnud to be cI'encecases, respectively, 'l'11+uluctrical htilvingl"Llcttw
av,+lilahlu for ctwi+n++ercial cJt'det'in+g latur in; tl;e pt'(\icPc- i,',+t(} year,,,+ iti buth cases, '+'he a,,,+yn;pl(qic electrical
titre puric.'_d, share oI' d+liverud energy is a.'.+stlnwd to be 3()percutnt

it+ the l.,m,ver RctL'rem'c cilsu and 35 l>ercen( it; the
LJl+l+er Ret'c'retwe case, l'hc 1¢)8<-)actual c'leot rical ,,.+hure

The pa+'amcters Used iii WINt!'S und their values for is about 14,7 pet'cet+t of delivered energy, 'l'hu.
the l.,¢+\,ver Rel'erel;ce and Llpper l,let'erence cases are tlsyrnptcHic nuclear share oi'electrical gerie+'tlti¢m i!+Its-

presented it+Fable b. Within til<,.'WINES n+txtel t'rltme- sri+tied to he 15 percent in the l.¢+wer ilel'ct'ertcu case
,,,v<:,rk,ectmc.+r;lic (GNI +') gx'tv,,vth is ¢.tefiried +.tsthe sum and 22 percent +ni the kipper lt.cl'ercncc case; tl;c IqSt)
of +gr,.+wth rr+Ius t't+r the labcw-agc p<._lmhiticm, the labor t ttlclctlt" sl;arc' is 10.() i"_ercenl _+1"utility electric+li gen-
t'<.>rccpar;+ciimt+on fraction, and lal"w," pr¢+ductivity, eration and 17,8 pc+'cent t.,l' total generation. l'lic aver-

Tiie hthc>r-agc pOl_ulaticm grc._v,+'thrate is derived l'rcm+ age capacity l'act_ir in both rcl'ercnce cases is assun++ed

World Bank polmh.ltic_tn l'orecast,',+, __ II is pro.jutted tc_ tc_ inor'ease l'r¢+n; current levels t¢+ <',8 pcrcet;t in+ 2010
grow by ab<iu; (),6 percent atlnually 1"rc.wnlq¢_Othr;;ugh attd tc..+75 percent itri 2()3(),
2(.)10 till(.+ then lc.+decline by alack+It 0,3 percent pen" yCtll'

throtlgh 2()3(), 'l'he labor force l'mn'ticipatitm l'raction is "l'ahle 7 presc.mt.,.+ the WINF.S I;+t+dc.'l results for the

a.+.+.'..+urnedto inor'case at annual +rates ¢11"(), I()to (),2()pcr- l,t+wer and Upper Rcl'et'cncu ;;times in ternt+,,,,+cd"grcw,'th
cent, Labor l+rt+ductivity is aSsLln;ed tc+ gt't'_w at a rate rates for GNP projected nuclear capacity add+tj<.++;.',+,
oI" 1,9 tc.+2,1 perc.:utlt per year, These gr(_wth rates lm.. and energy variables ovc, r tl;e r'_i't)juctiorl period t_l'
ply real (i,e,, a+..lju,,.+tcdR,r it+lh;titre) (:;NI' gruv,,,th l'tlte+_ 2()I0 ihroul..h 2()3(), (:;NI' is l_ruiucied to incl'ctlse ;lt tin
__I"I._ and 2,()percc..'i+t per year l'c._t'the l.t+w+,.',n"14ct'cn'once ann;ml rat+,+'cd' 1,8 percent if+tII+,.+'I ,¢_wer l,te1'ur,unct_' case
and Upper l:_el'erence cases, rcspuutiw.+ly, for the perh+d antd 2.()percentin the Llpper Refi._,rt.mce cast.+, l)cliverud
t'roni 2()1()tht'c.mgh 2()3(). The (llNl' growth rate for c'ii<+,rg 7 i,_ pt'o.iuc!ud lo inr, rr!Ii.'4+.' Iii +ill ill++Iii+ii rill(' til' (),6

the l,¢_\vc'r Rel'erunce cll_e i_ cotl_islt'.lll with till+; huii+g I'lUi'c'elil ii+ lhc l,,ov,,el + Rut,'re+ice cii+iu ttil<.t {)t} i-_t+,l.Ct+Ull
discu._st+'ctto._uprlorl ti drilt'l Niilic.mal [+nergy Slrtitegy in lhc Upl+c'r Rel'cu'ei+cc u[ige, Sin+ilItl'ly, pro.iec'led

l_.el'ur+.'i;ct.'._oeilari¢+, trod lhL' L-4ro\vth rtllc_ for ltle l.+Jpl'>ur growlh iri I<;+ial+luclrictll ge+lcr+ilion is 1,14and 2,() pcr-
Ref'erencu cage i+_coil,w,i.,,dentwiih tile l..,ow W¢_i'ld ()il c'unt per year, resl+ectiw_'ly, "l'he i+lilio tit" gi'tiwlh iii
lh'ice c:asu (ii" the ,.inn+mi t++'/wC_yOltl/o0]+_ 19{70. Iv' electrical gL'.IIL'I'tlIic.)II It+ (;Ni' gl'iIwth i,_ pr_tiected to

he I,()in htllh lhc I+ovver l.ii+d I.Jp1+er Rct'l.'i'on+cc,.cli_c:s,

"l'tle t'uncli()n de._crihil_g gr(l\vlh in dCliltii;d t'_+x'del+v- "l'he li+lie period t'l_i' "l'ahle 7 t;a,w,t'>Ueli c'hanged t'rt_ill

e.red enei'gy tl._t.x_lhe_¢ gro\vlh i'lllt.+'_,plu._ tt._StilnllliOl+._ the 19140rep(u'l, tiiid lhu._ the gl'(1wlli I'lile,_ +irt'. iiol t.'otli-
reg;.lrdil;g growth in the rc'al prier: t)t' iig,gl'egIllt.' energy l'llll'lihle,
ii+ld the corre_pt)lldil;g price tincl iliC;¢)rllc'elasticities ()t'

demand t'l+r cqiergy, t<l derivu delivcrc'd cm+,.'r_yruql.iire- 'l'llu electriclil _,tl_ti'c'ot'dulivurc+'d ciit+,rgy iii 203()is pi'tl-
illel;l._. The rl_'al price _+1"_lggrt+'glilc' t;lit',i'gy i_ li_._Ul;iecl .iuuted li)+'etl¢i_ ]7,0 tincl 32,()llt_i+c.'¢lll ill the' I,(iwer ++lid
1¢_increa._e ill li+ill+Jill i'lllt;,_ (lt' _+.()ttiid [,14 pert_'+ulll fur Upl_er 14.et'erei;ct: m_l_e_,I't'+_l+e¢lively, 'l'hu llUc.'lu_ir_hlirt,

the l,tv_vet + rind Upper 14.t.,t'erellce ca_es, rL'spectivcly, t_t"e.lc+'+clrimtil_t.'iiertili<.)il iii 2030 i_ pn'_jucted tt_ tw 14,5

These l'lric't', gi'_)wlh i'lilt+'_ _irt, dcrivud t+l'_)i;; the I)RI Ill;el 114+14t-+erct+,i+lin lilt+' l,<_\Vel" titid LJl'lper I_et'crc'nce
El+Cl'gy M_ldel, 'lGie prime elastimitic'.<+art' It._._ui-llt+'dIii he mlt_c_, rt.'._pectively,

I_V,'_.hl ItaHL, 117.'ld /'o/mlalt._t /'r+!/ccti_m,,, /?,%' ,_,'/l_,#'!and I.+mk-/i'rm /:'_/im_tc._ hy ,.1,_.,+,mul .Se._ with Rcluted /h'm_41;ruphtc ,_,'tutiuic_, M,I',

Vii {\lv'i.i_,hili!',l(lll, 1)('. Iul_l'i}.

i_l.iil+,rgy Illltu'llllllitm Adr, liliikltaiitul, .lnnua/ /','ro'rio' ()tt//fJfJ]_ /??f4 1)()1{/1{1..\.().t1431q(I)(x, Vll_+liilil411m, I)(', Jiiliuiiry lUq(I).

i'll.+lr Iilrliier CX,l_llllillli_ln i,f Ihl,,_t' filcllli+<+, _,t,i' /\llllt'iillix li.
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Table 7. EIA/WINES Model Results for U,S. Economic and
Energy Growth Rates, 2010-2030

Growth nato (Mean Per0ent por Year)

Variable Lowor Flololuncu tJpl_utRoforonoo
(_;_l_O (,3_1SO

Hual GtU,BSNat,onal Product (GNp) ................................. 1._J 2,0
Duhvutod [im,lgy ............................................................... _ _ , g

[ luctrK:al ( iOHt)lLttl(ilt ......................................................... 1 ' _ _ , ()

hmlallod __ , lucieC;_lj}[IcIty .......................................... 1,3 2 l

EIA,'WINLS , E:norgyInlocmatlon AdmmtBIratiolffWofld Itflograhn_lNuclear 12wlhmtlonSyslonl.
Sourco WINES Mo(.Itfl.

A N{_Nuw ()rdc'rs case ,,',as also duvcloped, This cusc GWe in the year 2030 for the Lower and Upper Rul'-
dupiul.'.,u _cu,lari{} for which the l+(,lh.P,,vir_gas,,+un'tl++tic',rL_ uruncu ca',+,us,respectively, 'l'llese l+r{_jeutl<._nsarc sl1{_wn
al_l",ly, gral",hiually in l qgtlrc, 2, 'l'he wide variati{ms in the

. hmg-lcrrn l+_r{xjuuti{mnshov,,,u in thin figure rellcct thu
• 'l'llrc, v oi" ll_t+,ir,+Ic,liuituly del'erred unit.s are coln., inherent urlceriairtty of tn+tkirLg.'.;uclt l',rojcutiorts, 'l'lle

l_lutc<.lttlld bcC(UllU {}petal+l<.+'. N¢} Nov,, ()rders uasu f_rojuuts b GWe oI" Iltlclc.+II' Ctt-

pauity in 2030, "H_c l'.'{}juuti{ms rc,,,,+ultingI'mm this ca.,.+u
• Ali ullit,,., in the f}rojucti{m arc as,,.+tttncdto have at'u very ,,.;uusitivut{} the ruttclor opurating lift,.' a,,.;,'.;unip-

opcratit+tg live,'.,+.,t'40 years I'r{,,m tl_c tlatu c,f is,,,+ti- ti(m, For uxttmplu, ii' a 30-year (in,,+tuadol'4{}-yuttr) op-
a,cc of ttn (+f,,:ruting licLmsC (current and i_ro- {..'rating lifu is assumed, of+crablu nuclear capacity is
.jcutud), Au cxcuptitm is l{anch{} Su{..'(},which is reduced tr_}ab(mt {}GWe instead tri' 54 GWe in 2{}2(},
a.sstlt]+(_'<+ll{}{}fl'iciully r{.,lire in I{1{1(}, Scvcrttl utilitius arc,+hc,l',il_g lt', extend lh{..'operating

livc's tri' their reactors by as t11tlch +.ts +.I,11aclditi{}nul 20
• Nrl II(..,W()l'(_lt+,r._ t1,1'u phI,cud l'{+r IILICIut.II' l,,Inrlts yetll'.S, II' a {'_{)-y(.'tlr {}puraiink, lift., is a.',.imumudf{}r +ill re-

tht'{+,tgll 2()3(),or tl',,',.'.+c{',,durs tI+tlt arc placed do acI{}rs, tlle am{}unt tri' rlucle+1.rcapttuity in IItc No New
_+{',tru+',+ultil_{}l-',urablvcapacily tlul'in_ti+rprr}jet+. ()rdurs +,.?zt,'.+<.+'rurnains constant at ttl+(+utI('){'}(.}Wc,

ti{}llpcri{}d, thr{}ugh2(}3(}.

"l'licavc'ntgcrt1,1c{+}I"It}lalt_uclear'capacily£t'ddilitm,,,;
irnf}li<:Mby the Ul_l_er lP,{.,furur_uecase, v,,'hct_ nuclear =

Long-Term Projections of ,._,r,l.,,,:,_,,,,_,,iuapauity requirement,,.;+tru iucltMud, ave,'-

Installed Nuclear Capacity and ,,+_s 7,I(;We pcr yc,.arfrom 2{}{)6tl'_rt}ugh 2030 {'I'ablt+' '{}},"I'hc rt1.tuol'ual'mcity +1.d(:lili{msirnl+liud by the l.ower
Generation Rufcrunce case m/ct thu same tinlu puri<+}di.,.+al_{+ut5, 1 -

GWu pcr year--due mainly to a sl{}wur anticipated
slartu[+ of the nuclear ,',,;upplyirKlu,,,;try attd a sh.'_wur

l'r{}.iecti{}n+sof installed nuclear caf,acity and ger_erati{+',r+ rate {}I'new phi.rtr orders, :--
for 5-yc'ur intervals, l_uginnMg it; I{}¢}{},I+1.1"I..+'presettied
it+Tahlc 8. (Annual f,r{].i_.:uti{m_{,r ct1.pm.'ity tmtl grn- Nuclear gcnur;.tti{}n is prt}jeclud t{}L.r{}w +trailt+tml av- =
,.'r+.tli{m++trul+r{',vi{+ludin "l'{tblus li and 12, rusl>uctivcly, uragc rifle'.'.;(_1' 1.6 atz{l 2,5 pcruuE_t p{:r year {>vcr the
in Al-_punclix l, ), Nt_ch.'ar caf}a{:ity is f}r{}j{:ct{..'¢tlt', grow I}uri{}dfront 2{}1(}lhrt}ugh 2()3(}t'{+t'the l,t}wt.'t' and t.Jp-
at antluul average rates {}I+ 1.3 t{}2. I pcrcunt l",{'ryear pur l{ul'erunce otis,,.'.,.+,rcsput'.tivuly, "l'lw N{}New ()r{Icr:+
{+vet lhc loI_g-lcrnil+r{}jecti{+_,_cri{x.l (2{}l(} thr(}uk,,h ct1,.'.;cl',r(xjt+,ctsgUlleratit+n dccliniug Ill till at_iltlal avt:ragt,
2{}3{)),t+c'stiltit_gin capacity l+t'{+.iucti{ms{,,I'134 and 184 rate tri" 12,6 l_Ct'Cct+tper year,

_
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Table 8. U.S. Operable Nuclear Capacity and Generation at the
End of the Year, 1989, and Projections for.1990-2030

Capaolty (Net GWe)" Generation (Net TWh)t'

Year No Now l..owof Llppul I',IoNuw Lower Ul_pUf
Olcloa_._ Hoh)IonGo Fl(;lulollcu Olclor_ l-h)lorolK:o l-lolomnuo

(.'_hq 0 (][hqO (_il_qU (;_.1_I[1 (.]fl_ D (I;tl90

1989u ' 9B 98 9tl 529 529 52¢_
1990 ............................................ 99 9[l 99 !:,,ll 5,1I 5,1l
Ic)9t'i l()',1 I(.)'J I0_1 f_<q 55t_ 551/, ..................... , ............................ i Jt

2000 ................................................... I0,I I0,I 104 5/ 2 5/ 2 57,.!
;2005 ..................'.............................. I(.),I 'i05 105. g_%" O0_ 608
2010 .................................................. I00 103 i ;22 595 020 71,l
2015 .................................................... O_) 1(_:_ 12,1 ,109 596 7 I /
2020 ......................................................54 116 146 320 094 IY/5

.................... o_2025 ................ _................... .B 125 165 10b /76 1,(}2,1
2030 ...................................................... 6 13,1 I _.14 40 851 I, I / I

,,,

a Capaolly values are based on nol surnmur capablllly rallng.q.
b Capaoily will.ms are tel.rededlo the noaro._flgigaWalI, Gonoratlon Wdtlosare rounded Io the noarust le, aWalll.mt,.
0 Actual.

Source.q: Capaolty Data-,Enorgy Inlormallon AdrnlnislratlorL Form EIA.800,_"Alllltlal [!luclric Ciollol_lloi' Hoporl" (1989) Post-2010 Capaolly
ProJeotlons--WlNES Model. Hlstorloal Genoratlon Dala--Enorgy Inlormalion Adminisllalion, Mo/ft/fly E:nvLql,l;i'_:v/(m/,Ducombor 1989, DOE!II.ilA.
0035 (8D112.) (March 1990). Generation ProJeotlons-- 1990.2000 flora l;norgy InlormallOn Adminmlralion, Annual l-ncvgy Oulloo/,,DOEl[-IA.
0qBt](90), January 1990 and Intomallonal Nuoloar Model (1990).

Figure 2. Domestic Nuclear Capacity, 1982-2030
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Table 9, Nuclear Capacity Build Rates Implied by Projections
t,",letGlgawatts.Eloctricper Year)

Average Annual Avorllgo Annual Tot_ll Implied
C118e Period Ilettremonts. Additions Build R[=te

t(_,Wt,_f_(*,lufoflc;u...... ;!0()(.iL'O:I() {l!J '1;! 5. t
Upper th,f,,func:u .......... 20()l:).;.,()'J() 1]U 3;.J /t

n A}t!ttlllltJti ii ,l(.)-ykltll life' flOlll (I;.I_U (,1( Ifllt(t.II OI]Or_,_,tiOM.

SUtucu lalflt_ li, "L.I.S C)l_U_i.lL_h._Nuclc_ir (;ap,_lcllyfilial Ci(.uluf,:lliOll,li the [_11(.Ioi the Y4"J,:u,BUt),find I'lul(_cb(JN.'_lul II.I!K).;!{130,"imd (,_l.I.
(:Uic3tlOII,h _')_' tilt; Slittl Ot tilt) Ntli,';IL)Ill {llld Allurflah_ }:llU]!i [)1v1,¢|!o11, C)lltc(_oi C(:_id,NII(.;I(._IlI, [{I{._clIi._ illl(t AIIoln_lh.,I llOhh l!.l_(_r(ly IIi101111_11lOll A¢I
I11t111_iII_:111Oll

Sensitivity Cases t,,.,,,>r i, ,, ,>rii()
32 uilit_ li(.'_._lx_cdI)¢lt_rc, 1_)_2Ita,,,_.,tl_i _ll'_plied for li-
conic zl(I.jtl.'.,lNlel]l_ Icl rccc)vcr Ilie L'(.)llSll'tlu'li(_ll till1(..' tl,ll.(.I

Nuclear Plant Life Extension ,,ii<,,,,,,i t'ull-ter,ll ,,l')Craliil_ li(..'cl,,c t,t' 40 y_.'ar.'.,,"' 1t'

, .ju.'.;IvilcNl_, (.,Xl)irilli_n (.l_li¢_ will _llil'l lc_ later year_, a.,.;

N u_.'l(.'arI)C>wc.'r'plliNi lil'_.,c,,_l_'n_i_lN(N LI!'1, l iX) r_.,l'(._v'_

Ic_IIl_.'(.,,_l¢ll._i_lvl(ii' lhc _ll'_Cl'aiivl_ Iii;_'c_l'coll_mcrcial l-;'olir unii.s (l)rc,sd__,n_, ()X_i_.'r Cir(.,(..,k,l'_tli_a(.Ic_,;lild

1.lpr+li CXl'_il'tlli{)ll (.+t' their _,'i_,itl+llc_r r(.,vin_.,cl ._()-ykt;ll ' II- }II.Lk'L'ttl)l,li_.'.dfor I'tlll..t(.!rttt liCClt.'.,c,.'s,l,'oui+tecr_ ttdditioll=.ll
_'_.'_,_utcrl_l, ,_'' _:oNlVv_¢.'rc'illlIlli(.:lc'tit'uilit.g t'c_rvllc:rlyliuc,,_s(.,(.lt_l (.G)(..,rtltu

llllvt' _ilrt:llcly I_c__'ll_llul (.Icl,,vH, "l'v,'c_ cllliur ullil._,
l'hu ,'kl_,Niic_l.!llc,r_y Au_._it' 1_$4:_i-_r_,,,iduclltw ol'ik.imil _llil)l')ivl__q)_'_rlliNcl iii(.' l-llinl'c_r(.I-N v'(.,ac_lc_l',wc,ru lluvur
_ol c_t"¢'t,Bulz=ticlll.,,r_.,_ar(.lii_ (..,clillvl_ci'u'i_lllltl(.tlu'Ltr p(._v,,ur liCCIl._C,(.I,.!,t

I-)lzlwllic_.'vlsil,i',\',,'lli_'li iH(.'lu(.l_.'(.I._t'lii=l__l.'.;Iztlulc_l'ylimil

uiililic'_ Ill=li ()pcralc ¢(l,Hvv)(.:rciztl=lucie,zrr plallts, l'lle '1"11c/\t¢lll=i(..'l::.llcrgy A(..'I cxplic:itly pcrillit.s lhc li¢cN.,.;c,
sciccticlwoI"a4()-vcarlir_il,w_s ti(.Ul_a,_ed(_ the_lilic'- t'cncwal_I'cc'm_mcrci}_ll]uc'Ic_rplavlt._:h_wcvcr, lilt

' rc'BLilnt(iry rc,.Cluireni_'l_ix t't_r lhc ._ct)pt.' lilltl t.'.()lilelll oi'

il-_llic, cl tl._l:t'ul lii'c td" lhc llUL'lC'lir I_lalil._ I_ul riiltlcr (iii Ii¢l_,il,_t., I'C'IiL'W_il tll_plicali(_il._, II_e crilcriti I'l_r t'.vllltlllliilt_

(]iuin_,'i_ll _lntl ct:tm_illic, t_'(m._icleralic_il._, '':? ._llc'll lll_plimlili_,lll,_, liilcl lilt' l_rl_t:ctlurt.,._ I'(ll' ._ul_lliilliil{4
liiid revit.,win7 Ihelii hiivc, lic)l ht,t;u dct'iilccl,

()li_iiiiill$', lilt 4(I-yc, iir licc, li_c, I'_lr _l plalll I_c_lul witll

lhc cl_ilc, c_l' i._._iiilliC, c (_1' lilt, plliiil c'(_li._ll'llc, lil)il i_erliiil,

Iii Iq_2, h(iwL,\.'t,l', lilt., Nilc.'lc;ir l_,c,_iillilcll'$, L'clllliiii,_._iClli "l'hc NI_(.' _llil'Ic, tl ii i_rc)l_i'iilll Icl clc'v_.,lc_pii l't_'l_Lllliltlry

(NI4C') clclc'rlliiliCtl Ilil.il pllilil._ c_uld I_, Iiccil._c'cl I'_li' 4() l_l'clc.'l.,.,i,_I'_i' Iiccn._c, rt.,ilcwlll iii 11)1'16wilti lhc, i,<i,_UiilL4c_t'

vc,_ii'._ ii_ t_l' lhc cililt: cii' i._._lllilit;t_ of lhc pllilll _l-_l_,l'liliii_ _i l:_'t_,ch.,l'alI_,t_'_i,_lcr ilcllict_ rt,que._lin_ plil_li¢ m(lllllllelll,_

licc, n._t', anti ilii._ Ilc, c'Lilllt, nllllidlil'(I i_rli¢liL'l.' I'tlr lilt, Ii- llll Itlc' Iic'l.'ll,'_C! I'C'IIt.'W_II I_c_1ic$, (.]t.'velt)J_lll(qll el'l'llrl lind

c.'¢ll._{ll_ t_l'_tih_t'clUc'lil c:cmlinL'r¢i_ll illlulc'nl ° plnnl._, M_lli$, inclicalill_ ii_ inlcml li) dt_\'clc)l_ ii c_clillliii.%iC_ll i_licy _-
clldL'r tlllil._ Ii,:t'.il_ccl hel'(_rc ihi._ i'c_vi_it_ii litlvc ,_iilcc! I_c'.¢n _l_llL'llit, lll -'_

_rlinletl lic'cli;_inT, _iclill._liilenl_ cii" c'xlt_'li_i(_il,_ Io _lll()w

llllt.,l'lili_lli r(ir 4(I yc, iir._ t'i'(lili lilt., cl_lltt _,lt' i._._tlllliCt, til' Iii ali Atl_U._il Ic)141,Iptil_limtili_/ii lilt, NItC c!,_l_i'c,_etl ii,_
Ihcir clpci'liliii ._ lit.'eli._c, Ik,l_>._l(_t' lilt, i'¢lllllillill_ linil._ lil't.' iilleillioil lll illil\.'t.' dir__'cll$,i(_ ruleliuikill_ till li ",_li_hilx
c'xpcclc'tl I(_ t'_ll_w ._Uil, illltl ii._ ._ltilcd I_rc'vi(iu,_ly, lhi._ licl_'t.,leriilccl ._chetlulo" v'lilllcr Iliilll i._._uint_ Ii p_lic,y ._llllc-

ik a._._tlliiecl I'(_r IIic'._c' pr_ticc-iilul._, lll(.,lll pl'i_lr l_l ii rillt, ;i_ i_l'c,vi_lu._ly i_llililil:(I, w'

."1 Iii,, th,_t.li,,,mlll i,, i_il_l,li, iii lulll, Il(llii .\'iii.ii,dr I'llUll /.!ii' t:'._/,'_l_i.#_(l't'lltll'l _,lillllilllt'll Iq Ihl' I".lil'rl.',y Ilil'llrilllllillli /\(llllilll_,lrlillllil hv I 'll,l,l,,i_lll
.,\ilnlv<,i,, (llipl,r_lliiul _,1 Virl_.inhl, \'il,illili, VA, .liilil, _!_),llllllll

-il/\ll,llli_ ' I'Llil'i'L,$ .,\_'1 _t' lU._,I, ('h,lph'l I(I, _ct'licul I(IJ, I_illt ('.
J-'l{h,vlrlt' I"_,',Vl'l I(l',,t,lirc'tl Ili,,llltill', /. II'R t'/_m_ /.!ii' /,.'.th'_lw_vl,1'.1'141Nl_-(l_tl(i] (l_lih_ i\lhu ('iilirllrliill, .lltlltl;ll k' li),_7 I.
•' _1)c_i_i<lii .,\nllly,,i <,( 'l,I I_lllUllllli _ll' \'ill_,.iliiii, \'_c/_,m' I'1<,_ I,d_' #,.'_h,_lw_,#_,IJ#'<!li I )( )ll ¢lllilriicl _ll. I11"-,,\( '(11.biTl';I lll_(ll I \'il'llllll, \"A,

!\prll lllq(I).
.,.I I1,,1

"'l 1h. ,_uc'h'ill I_vl,>iillil_uV ('_Ulillil',_,i_ui, "141,iliil,,,I I'_u t'llllilill'lll <, _li Ihl' ill'vl'i_ll_ilWlll i_l i_dl_.'$ I'_u ililt'h'ill i_,,_,'_,i i_liull lit't,ll,_l, it,lll'w_ll,"
I,l.clt,liil I(i,V.i<,ll'l, \'l,I f41, Nl_. 7175, .l(it.t,I, i_l_, li, lll_41<_.

w'l' _ _ul,lt,_li I(i.l,_illiliu $ ( _,ililni<,xi_lli, "}41'!_,,lillillli $ _l_il(_li I_u lilll'll'iil i_itliil lit'l,ii,._, i't,iil,_A,lil, '' _l I1( I,;i i I tl 7, I )liill ftu t'llllliill'iil, /\il<l.tll_,l
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Figure 3, Nuclear Capacity Retiring by Year of License Expiration
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In .July 1c,_¢)(),tile NRC ptil_li._lledthe I"_r_'Jl',¢_._edrul_.'t'r_r In lt,_14_,tile a'luclt:_trixlclu_try created lhc Nut:lear M=Ln-
c'tmlnlent.:" l'ul_lit.'ali(_n (d' draft rc,,gulat_ry guicl_ulc,e _Lgernenl alld Res(_uree_ C(_unetl (NLIMARC)
i._expected I__begin i_ micl-l_;ql v_,itl_review t_t' lhc NLJPI_,[_,XW(_rking (il;o'(_Ul_t(_ e_._(_rclin_leutility ,,,,tlp-
le=_clpl_l_t_ lit:arise renev,'_=lapplicati(_n_. C'(_ml_lelitm i-_(_rtt'(_rpht=_tlil'e eXlcll,_J(_ll t:tll(.J I('_ ,_erv¢ LI,_11=¢-_=lilily
(_t't'inal rc,gt=h_t_ry_,uiclane_.'i._a_ti_;il_=_tedix_t,_rly 1_,_)4, interl'=tce with the NRC =n_m=_geme_t,"l'he gn'(_Ul_en_-
_hc_rlly at'tar the c(_nl_leli(_tl (_1'ilw le=td l_l==_tlict.'=_s_._ pha_i_ is (_n dt,vel(_l'_ing ree('_rnn_ex_de(ll_(_siti('_n_._e(_n-
ren__'w_tl_pl_lic_ti(_n.',review, eernin_ licen_e rent,w_=lp(_lit.,y, rt_gt=l=tli(_=_,l_r(_eeclt=ral

I'r_mew(_rk, g,uidelit_c._,criterh=, and timinp, In adttiti(,=,
the indu_lry h_t_beeol ttt_clert_kin_, ,_tuclie.,-;t(_ evalu_te

l:!.leetric'utility i=_¢lttstryel't'(.)rtst_._=tn_=lyz,e lil'e exlc'.n,'.;ic)=t, the aging _t' I=_trd,,wtre_tcl it_et'l'_'el('>t_I_lant reli_dfility
t'_e_.Lllil_ lt)TH, wtl('n the l_,'.lt.'t:trit.'}"(_wt'r ]t.e_t_art.'h1,_- }tll_.l_ll'ely.
._titute (I?,PI_,I) tLx_clerl(_t_k=__en'ie__1'stticlie_ which ._t=_,-

I_cytlnd tt_eir n_x_lix_=_l4()..yt.",._rlicc,,0_.,term ,,'_'_ h(_th
l_'c_ll(:_win_,the l_h=0_t..Sl_t,_.'it'ie_tudie_, the iiitlti_try =_nd
I)()I! h_=vei=_ili=_le.dlhc l..t'==dl'la,_ls Pr¢_.jec'l.'l'lii_ tlem-

a_ltl II_e l)eparlmt, lll _._1'!!nt.,r_?,y(1)()Ii), I_lal_t-._peeil'lu llle vial'_Jlily _1'tile al_l_l'_auhII_r_tl_,h le_ltl idatll apl_li-
studies h_vu t_uet_in_I_l'()gn'es.'.;I(_ idc'lllJt'y an_l ev_lluate _.atic_xn._revit:v,,s. "l'llu lea_l I_l_lt_t,_nrc '_"_nkeeAtc_t_liu

•'_LI._NI_.(' "Nu_'h_'_r Ih,_,v_'l I'll_l_l l.itel_,,t' I_._'a_t'v,'_lI'_,l_,,ed Rt_h'," I'_'(h'i_l I_,e_,i,,ler, \."_d. 5_, N_,. I._7, .luly I'_, I_il, I_1_, 2q(),ll 2q()(,.!
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l'llt.,l)c,l+urlltlt.,lll t)l' It",llL'l'_y'S l'l'l'(,rl It)£1._._inllilt, Jluc'Ic'ilr t)t'dor duc!i._i(_11,('¢+,111hiitllig till, t',,',,'t',niluati('_ll.'., witll t}Ic,
il+¢Iti.'.,tl'y I(+ uc,llivv_+,ii vi_tt'_It+,lic'c,,l.,.,c,rl_Itt:w+.tl t+l+ti_+ll lc,, it._tIlhli+tit'Jll tllitt "7()perc'+,.,llt _I' ililClUllr c,t11,,£wily will I'+_,
llC,Wc't_t)rdivitttc'tl tttttlt.,rtttluli_,rl+rt+_rltSllC'lititlud l_Itllit lil'_.,.,_,,_t+nc.l_.,cll'c)t+ 2() yviLr,,..+yi<.,Id.,.+lwt_ _.li.,.+iiilc:Ilil+-
l,il'util w lN;l_r+,'+_,'c'In+llt l_rt+gralli (I'I ,IP',,'I), 'l'llt., l.)t )I{ l+r(.,uullc,+,,,l"hv.'.+u I_,,,,t_ttl'_l',l'tm'llL'."+(.It.'l'iI1vtl l+tili_C til' ell-
I'I,IM I',l't+_l'lllll", t4+.ivctivc'tilt+ ht'tc'li _llll!llltirizt+d ti,_i v.ltll-_C til' i+ll,<,,,+tt+ilitie+,,I'tlr l+ruic,uted Utll-itluttV willl
I't,lltlw',: "l!<,illl+li<,li iii. <1 tll.'llltlii_ll'tilc' lhr, lic'c,li_C, re, N LI I_1,t!X, l'ttl+lc, I() Iti'c,_c,ill_ lilt, l',4tl Nc'_ ()i'clc!r_ i+,ti_t+,
ilt,_,vtil i_i'llc't'<,,_I+)' _,Vt,l'kiliQ, c'tlt_l+_C'l'iilivt+'ly wiill lilt' iii- wiitl 7(i i+lc!ic,c,lll tri' lilt! Util+lit+'ity Iil'tJ-t.,xiuticlt+,tl tilltl Ilic,
clti_Ir)' it_ cluvc, ltll+ il,c It+'c'llllt+lt+_ty ttiicl illl'tli'illitlit+ll LIl_l_c,r l+,t+,l'urc,nt+,eeliot+,witli tllitl Wtllltltit tli_pliic.'t:'liit.,ill

iic,c,t+lt,clIt, ktll+l+t;i+t tilt, l+i+c,ptii+tilit_il tri' luticl i+ltiili iict+,il,_c, til' lit, w (lrt+lc,l'_ hy Ii1+ot!xlei_,_it_ll, N(+le lliiil iii lhc) c+'li+t,
rc,iic,,_v;.llLil+l_lic'iili_+il!, Icy I_l<ll, tllltl tilt++ rc'vic, w tliitl til+- Wilti tli_l_ltic+'c'liit;lll til' lit+'W t+l'tler,<,Icy iil'c'-t-'Xtcn It!li t.'ii-
i'+it_vlll t+l' lilt' lil+l+lic'lilitlll <,Icy lilt' NI4t' by ItitJiii, ''+'_ I+tlc'il) ,, lilt' t,¢ttluc'litm 1_ tli_.' I'lti._it: Ul+l+c,r l{urc, rc,ilc+,u

t.,ll._c,_iitc,c tile, ttlritltilll til' ctiptlc'tty ilitii t.'tili I+t., Iil'u-

l'wt+ tlil'fcrc, iil iiilt,l'l+i't'l£11itlll+ t+l' NLII'I,I+,X til'tc, Illiil,+ c!,_tt_iltlt+,tl i.'.+lu,_,'.+iliiili Ihiil i+rtti<+,c,iv¢l tt_ I+c, tlrtlurull,
(1) _lc,ui<,it_li,_t_li c,+\lc,ntliil_ lilt, livv_ t,r lltic!ll.!ill unit.,, iii'c+ \Viii, rr, tliu ltru t+,xicil_it_ll i_ tiddtJ,tl icl iit,w tll,tlc, l,_0 lilt+,

iiltlt, l-wiitlt, lll td'llCV,+-t+i'tlc,i+dc,ui,,,it_ii._,,iiiltl (2)Iliill ii liE,- I+i'ttic,c'lc,d c!til+llc'ily iii 2(i3() i,_ 2()2 (l\Vu tit iilltltil I()
t,xlc, il_,il+ll tl_,c'i_,il>il Wt;l+iltl I+c,niticlc, iii l_llic't, til' ii lil.,w i+ci'c'elil liitirc, Ilillli iii Iii(., I'lii+ic, Lllll+C,l+ I,t.c,l'tJl-t!llUc, t.'tl_t+,,

Tab{e 10, U.S. Operable Nuclear Capacity Assuming 70
Percent Plant Life Extension 1990-2030

(Net Gigawatts-Eloctric)

Cilpilolly (Nel GWe)"

Yotlr No Now JPl iii I Jlllllii
I l+Jlilr(_l it'.t,, I.l(,fOl(lflt:t,
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(]ilbt!
I Jl!ilJlllt.'t tllll _iil {)ltilii<lL t_lllUiil
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Comparison With Other t,, A
Projections t'NI'_')._l,,,w._,,l,,,,,._t,,,,cl,a,,b'ur,,,',l,el,l,lw,'Rere,'..

u11uec'a,_eatl_[a itl_)tluslduurult,_uirlL[let/,r_wllll'_llu['t_r

tll_,l,_m.,rllerere1_ueea,_e,'l'lli,,_tiNl'ullallge,_tlL)1_t,
l"llu I_,llt:,,-t_.,rullI_n),ju_.rti_mn_l'i_lstalled alt0cluarealmeily v,'ltll a nliBIit tncruanu in e=lergy pri_.,eB1'_,wtl_,I,_tllo
I'_l' the llppur [/,ul'urulluu ull._u ill IIlin year'._ l'ul_}lt lll'u ]_ritlll|ry Ullil.'-IU III' tILL' LIUL.'I'L!ILSL! iII tIlL' [._v,w,I'-

I('_v,,'t_'r lllllll lll(_,'.,t' [_l'ent'lltt't] iii lilt.' Iq_q i.'.,,.de (_l' ('(_lll. [_.t,l'ol'UIiUu-t.'ilnu ¢lll_tlu'ily I_l(),jectl_)l), '1'11_' tlu_,'l'L!_l,_c..' iii

mer('iu/ Nlt('/eur I'ow('r (t.'Nl',_u), 'l'}_ere are =t Vttl'iely Ihu lll_lwr-l/ut'ere=_uu-case l_ro,jeclk_=), Ilmvever, is pri.

['authori,,sI[lal I]lu ]",(_[_ullllk_ll I_aralllUlur, ,,vlliel_ I_revi- iwri_,d.,.,,._()I[lal Ilte ill_du[ \van i1(_1all(m'ud It) t_l_Ul'alu
_,uslywas derillUd as I(_1t1[p_pulali(_11lllld wan i_r_)je__,ted ['ree]_,tlllt i[ ll['ler 2()1(), ec_1111ml'Udwil II 2()(),_i11I]le 1u_)
tl._illb', [tlb_)l'-llb'U ['_t_l_l,l[tllit_ll BI'_}WI[I rlllu's, [1_.1.',_beUll rt,['_l)l'[,

lllh(,r..liBr I,_q_Lliali_.*_l y,,l'_wtl_ rate, (1 ,ah_r lty,_., i_ du't'ined

a.s 15 t_ (_,-i ye_it'n,) 'l'llu bulgu ill IIlu t.l,N, i-_)l_ulali_ll l'able li U_llIplll'Un lllu l_n*.jeulio_ls I11adu ill Ihi.s rel_1't

(.[tl_,:l(._ lilt.' "baby b('_£,11" I'Ustllls i11 tl dU'_)l) ii1 BI'(_wIII alld il_ tl_e I(,_H _) rul_rt will1 _illlilar t'_,ruuantn atld prcf-

rat ,s i_l the ]al_,r years _1' Ihu i_r(,.jucli_l, "l'hi,_ clla_lt_.,,c .iculi()_._ I_r_lmre(I I_y _lller _rga_lizali_)_m, llcncrally,

]li|n II SlIILII] Itt.'_llli',,'t' url'ecl _.)11lllu IltlL'lUilr _.'_l'_Lcit',,'i'_n'_)- Illu ['ol't!ellsls llllt[ I_n_jecti_tln I'n_l) I_',tl..l!lA N(}HI'_'UN

.jucti_l, All(}lhur u'llall_/.ewas I_)illilializu t[le _1(_.[_.'1iii fa[[ witl)in lilt' range ()t' tl_e I,!!A l_l'_)_,.,uli_ms,11is ap.
Iq_5 i'_tlllur Illall 1(9_(),ul.tl.lSil_y,cll[ll)_e!, ilt SuVUI'alI)a- ]'_tll't.'lll LILIll ['t'W ()l'BtllliZali(_lln ['()l't.'c;|sl 11Ll¢leilr y,t'l|ur;i-

ratl_elers, i'ypiu'al[y, _tlt' _1'tilt' lll_,l',.'nutisilive l",araitl- til)li al_dUalmeity buy()lld I[le yuar 20()(),"l'lte l)ltl t'(_ru-
UIuI'S in lilt' _l'()\vlll I'lllt, (_1' ({l'(L'g._ Nati_)zlal l"l't)t[tlct cltst IINSLIIIIU,'., tllllt l)(_ IIUW llLIt.'lellr l'_lazltswill be built
((iNI'), (\Virile I]_i_,is a =tl_,(lt'l re,_ull, \VINI!S is ul_li- I_e._,t)=_tltllt_seuLIrrulllly Oll ()rther (._1'under t.'(_llSll'tl_.'ti()ll

Table 11. Comparison of Projections for LI.S. Nuclear Capacity
at the End of the Year, 1990-2020

Cl]paolty (Net GWe).
Souroo

IU!I() I !)!lh PC)l)() 201() ' ,,,q'O

Elmrgy Inft_rrnatlor_ Adrnlnlstratlorl
] !l(l() ( ,'{fill/III 'l('lil/ NIII'/( _,:11/ _('}WtJl

_,ltl 1()'.] [ (1.'l J()() !)4r,lt) FJ,_w()rcjl_r_., i;_l_.iu

l Jl_p_r l(.h_rl,i(:,, (;;l!_i_ !1(I I(1:1 l()4 ]',),:' 14(;
(Ifl!) ( .'()HI/lll.'l{ 'III/ /vIIi '1_',I1 t _{ql'tV

1,1{_r,lt_w ( _(.I(_i_-,(;_th(_ !)!_ l()l t(); j !)/ [,_!
I !_W_I lh_h,l(_l_(:i, (;ilh(, ..... J()t) 1()',I I(14 l()l 173

I_l)l,_ lhd(_l,.,¢_(:i_ ( ,il_i(,' l()l lO,", I0!, l',l(i IHP

DRI _, I()1 1()!_ I()!i I()O
IO I I1),1NERL "_

NAC" I_) I I(),I I()I; I(),l
NEl" l l;1_ I()!_ 1()!_
NUKEM _ ..... I();' I(),l I(),l
WE FAu ()1_ 1()3 1()3

*_' (;HI}H(:IIV V;-llH_.,'iilll_ ll{Iti(l(] ")ll |HII 'ill|llllllgi' (;illpilJ._l]lly lilllrl(],'..
{ I{I Ih [)ill [)/lli, l }((r_i(Hlf(,l!(i, Jll_;, [fll*f(/i' /{{'i"ll'W [Wlll[(l[ 1.)},-.){))

" /'I[ II(, l'h_¢lll Allii_llI:illt I h,(:ln(, l(_dli-_l_lllly (:(_II)(;II, /,_l,_l._) Ik,{.'ln(' ,{;ul._IHVitnH []l'nhltlll
,i rqA( FhlLl(,of A,,_,llrtill{:_ (;(,II). Nu('h,df ,_,llq/('lWil/J (i(,tlt,f,.lll(VI ,%'/illu_;t:t_.,l_(,I (I (_lglHil/y I!)!P(]).

_ WI I A I1_ Wi I A ( ir(_uld ni,/q), An(I/V.,;m (._t/,:lft_,f/t'(WIIil(_l 1!1(1())
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3. Institutional and Technological Developments

Introduction :()(,(),respuctively, I':s,.,enlinlly utiliti(.'s nrv l¢} hv issu_(I
pel'llliL,_alk_Willg tlw.u_ t_ elllil _ givuu qmllltity _d''%'(_2
est.:li yvnr, 'l'lle.sv fn.,rlllils lll'f' [radvnl_le, esiweinlly (lur-

'l'lli,_ CIIIII}[L'I' (liSL'LINSL'St'iVC' I(_l'liL"g [llilt r)r(.)vil.ll. ' lt C_}ll[l..,.\l il)g [l|t' .ViUk't)llL_I',llnse, 'i'lle llIllllbL'r (lD"pt'rlllitS i:.i,",:,ttt!tlIt)
enel1ulilily is I'mseLIprinlnrily oil IIic I¢)H.':;!";(),.(.:llli,SSi(}llWi[]lill wllivh lhc r)l(_iecti(_ll:,til' d,t)ll,lesticall_.lI'()r0i_ll
i'll[L, Ililtl it)_. _ llll'llllU,]l It)_'7 l'iiel t:/}rlSUllll'Jl]iHI or lileirilucluilr U'lll}lICily ill'U illiid(..', Al[ll_,)tlgll [lley nrc ili:1 e.\.

plicilly I'_lcli_l'ed illl() tilt' I)r(!iec[hms, IIleif !,..'VL'll[llal ri),,.,.,.;il..,,.;lu:lli11plllli[s, i)ulin_., ea(.:llpiln%t,,n tl[ilily's I)hlllts
l'Usl)lllli_)I1 IIHs lilt" p(fl(.'llli_,llI{){Irr(.,¢l tilL' I')r_).jucli(}lls,"" L'tlllll()l t'uli[ ,";():.,ill UXL'Un,',I(,r IIIU I)urlllil,',;iI Was isl¢l.led

ullless ii ILls r,urt'llnsed n(.l(lilk_llal perlrlils rr(,lll (._[ller.,._,l'l_c []rsi tw{)t(_pic% {li'" OiiVil'()lllll¢lll_JI iii ll{l[(ll'L', SD)L!"

cii'lt'ally, (.'lUllll Air Acl legisl=i[iou iii til(..'Lllli[L'(.I ,';la[es
und gkdntl cliuulle cllullge, 'I'lL.:st'c_._ld l',_,'_[opk's dis- l'he I l_L.Is_.'hill (I i,R, 3(13())p_l,'.;scdil_ May 10{)()is very
cuss tile s[lllti,'., I_t' kl,.';, lltH.!le_.lr luChllology HIItl [.1,S, silliilnr iii its [rutltlllt!lll Or eluC[l'iC pt)wcr phlnls, As ill

ilucle_lr p_`,vur plant dt'w_.mllllis.'.;iC,llillg Cost esiinlates, lhc Sunn[c I,ill "l'ille V, "Acid l)ep_)silit)n C(_ll[l(_l,"
'l'll{: fil'lh lt)pit, is zltlis(..'us,'.,i()ll{)t'IilCilllerllllli{_iltllil.llli(m lilt lit}rise hill I'¢(luirt,s e||lissiollS reducl.!(,ns i11lwr)
til'lhc _lu(.'le_trplower induslry, slnges, lt_)wvvvr, i_l lilt ll_)_ts(: hill lhc sluges hegill

_l_.' year lalt'r Illall Itios(._i_l Ill(.' !';[,llnl(.,hill, l.)eeenlber
31, l{m5 _lml l)eec_lll)cr 31, 2()()(),ti}r i)llnst, s lmld I1,
rVSl')eL'livL'ly. 'l'lle Se_ull(.' hill uses lhc redu(.'litm ex.

Environmental Issues ,,, ,,,,l :
I',vr 31, 1_)_)5ats h(_llus iu.'rlllits: [llnl nrc distributed [o
ccrlnill units, A sec(.)lld{lirf'cren(:e is [hal tile l l_)usehill
creules t`,,,,_[racling regions (l:_a_stm'_dWe,_t)I'tw existing
l_lanls, bul lh(.'Sellale i_ill Ims ()lie regi()n. A Co111'ercllCe

Clean Air Legislation ,ll, .,,,i
rort=led l_ w(n'k out tile (.lirt'urellces IwlwL'e=l the t,,v(_
hills, I I_)wu,w,r, i)ecntis¢ tile ncid rnin se(.:[i()ns (_t' [11¢'

I:())' tilt' lirsl li111esill(..'{-'passage ()I' Itle (.:'lynn Air ,,',,{'l hills _lt'(.:st) sinlilar irl their ol!je.{.'livcs, ii in uxr)ectt,d
Ainendmel_ls (I).1.. _)5-()5)in 1(-)7"7,N)lh (_"llnnlber'; {)1' lllul ll_e)'e will m)l I')t' I)la.j()r chnng(.:s i_l IIi[, pr_)Imse_l
file Ll..g.(.A))lgruss I)n,,'cpassed wi(Ic-rangi_lg I(.,gislali(_)l Ireltllrl(..'111(..)t'I>_wt'r planl el)lissi{)ns in _ht:_.,_)nll'W()_nise
(,i uir ru)lluli()_l, ltlc hill.,,, while n()l ide_ltiL:al, _lrt' sil)l- hill.
ihtr in niill aHtl slru(..'lllrt!. 1:1()111hills (.:onlnin soc,li(ms
Ill;lt _,ceklt} reduce nnnuul St)2 enliss_(,Is hy I()nlilli(m 'l'l_r()ugll 2()()(), eleclri(.: ulililics hnvu' several _)i)li{ms
t(ms fr(ml lt)S()levels alld a_lVlt_nlN()_ enlissi()ns hy 2 avuilable I'_r ieducirlg Iheir St)-,..e_llisni()ns lt) c()mf)ly
nlilli()n t(_Iisl'r(_lll tilL' level currenlly pr(,jec'tcd tor 2()()() wilh lhc nll()wa_cc _:{)nslrnin_s, 'l'lle lliree ntn,ior (}I_-
I'1"(}nl'_lali()11ary .s(}tlrcus, l}ri_luil)ally elL'ctriL, f)t)wer li{_llSnrv drcrt'asi_g lheir use (,1'unils ih_ll use _l_,.'{lill_n
planls. An_}lller kuy tL'ature is lilt, perm_lnelll linlil (_1' I{) tligh sulfur toni willloul iu}lluli(m c_lllr(}l equil)-
83)nlillkul Ions per ye_r _t'_;()2 eulis,_&_nsI'l'_m_electric niL'Ill, s`,vilclli_lg units usi_lg Iligh sull'l_r c{nll I()h)w
geileraliIlg plants after the year 2()()(),'l'llesc requirt:- sull'ur c_ml, a_){l relr(_l'illiilg plnnls lhal us[, lligl) sulf'[lr
n_u'nls t,_mld indirectly u'rtt,_)urngen new assess_ne_ll of (.'()Iii wilh rlu(.: gas (It!st_lrlll'iznli(_n t'quif)lllelll, tllililies
iluclear p()wer pr(_du(,'.li{_lli_1tile tlt_ile(.I Slates, will I=mkc use (_t'nii [hrL'e _plicms tc_milli_li/.e tile Ct,St

(li' c()nlplying willl IIi[, all()wancc (.:OllSlrnilllS, "l'hv re-
'l'he ,N.'e_mtchill (.%'.1(_3())was In_sscdil_April I_)()().l'hv gi_n_ II1_1,,,,,iii hu at'reclu,d II__,lll_sl as UlililiL'S L'ilhL'r

pr()visi_ls i_l 'l'ille IV, "Auid l)c'l-)_sili_l (:'_=llr_l," _lre a_l(I p(_lluli(_l _.'_llr_)ls (_r l_lrchas(-' all_wa_l(.'c,s,arc, lhc
aimed al re,luting ,%'().,atld N(), emi._si_ust'r_ml rossii- Mi(lw{.,.,,1_1_(,1i1_, S(,_lttl{.,asl,i'llcs_: are als(.) II1(.'sa_l,.'
sit.tit11 i_h.trlts, 'l'l_e hill rcq_irc, s c.nlissi()_s re(l_cli(,_s i_ regi()lls Illlll clirr{,i)lly ll_lvc, Ill_' gl'_,al_,'sl atll()tltlls (_1'

tW() s,lagt'_,, I-w_',illllillg .lanuary I, 1_)_)5all(.I .lalluary I, 1111{.'1{.'111'Calmcily (srr l'ahlc' 4, p. 7).

"" I1_' dl_,_'ll',Ml,II _, _1 ghd,HI vlilllill(., cllilll_..{' ;111{I lhr iIih.,rll;lti_,ll_llizilli(_ll (_1 lhr iiIIch'ilr i,(,',v_'f ill{lllqfy _11(' t,'lkt, ll, iii lUl,'l, I'l(Ull ,\'.r'/u.'r/'.w,'r

/i_/_l{'_ _,_,llil(: i11_' i.II,'.,t'll'.dnillll |lt !.h,,_,,Hllilll,,,,i(lllilll._ i_ I;il,.t*ll, III p;|l'l, I'l'lHll ,,l_l'_wn_'ll! ()/' ,\'ll{'/_'{Ir I"owPr I'/11/11 /)I'('_DII/II'._W_HIIIP, I_(_/l('il'_ (111(/ ('H_I%,

Ihr.,r I,.'1',(,11 _, w,.'ll' _,HI)IllilI'.'LI I,t_ IIH.' I,llrll:y IIIl'_,l'lllilli_HI ,'\(llillllihll_lilllil (}li M_ly /, IUq()illlll (){'ild_ur _(), it)g(), 1('H_eclivcly, I,y I)('(.'iM(Ul

,,\llilI_",Is (_,llU,lillhHl ld' VllU, llllil, _,'it'llllil, %'/\ ;III(I _iL'it'llL'(' Alg_]h'all_'_1_, llll(!l'll;lll(illill ('(,rl_(H;lli(_ll td' Mcl t'Hll, \'A
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F]_.'lw_.,t,l_ 2()(}(I ;_tl 2(1_(I, _,lt.,ctri__ uiilitt_'<, _l_=_i I_t.' _d_k' Background
i_ add _=.qgl.)il'lc;=lll ;llll_tllll _t' I1_.'\_ C;=l_lCi[ $ 1_ ='Cpl_lC_'

iiy _ilitl slill lli_lilila!,_ 'ti_.' _._l..illilll_ll-ltlli, c';il_ _ll _(), iilg, _r lilt' "i_r¢cillit)ti._c' c'l'l'c!cl"')i'e,_lill_ i_l'iill;lril,y t'rtml

elllik_i_il_. ,%.'(), t,lllik_i_i,,_ l'ltllli lit,rv c_il-Iirt,d l_()\Vt, l lilt.' c't_lill_ti,_li_li _1 t_l'l.t_ilic lllclllul allcl (_lhc'r

l._l'.lill._ Iliil:_l t_t' i_l'l'_ci I_\ rc,tttit.'lillll_ iii t'llii_,_it_ll,_ t'r(_lll _inllll'_ll'_lgc'iiiL' I_rat.'lic't.',_, 'l'llc',_c'lic'iivilic_._pr_ltllice cL'r-
exi._iill_ c'_ip_lc'i',k lllll'_tigll I't'lil't'lllt'lllk, ilICI t.';.l_Utl tl_t' til" lliiii D',II_,C'_It-'rlilCcl "_l'Ct_lill()tl,,4c _!l._t,,_" I_t.'C'tlil,_c' (ii' ll_t_,ir

It)w ._illt'llr c'_iil, <,i It'Ir,._l'itliil7, pl;.lill'_ ,,villi I'll.it' glik alqiily i_ li'_ip _(ll;il' licllil rct]t.'cled I'l'<_lii lhc c'ili'lli, .iu,_l
tlc,,_i.llJ'tlri/+i.ilit_li (i"f. i!)) c'clilil-_int'lll, ,,\ IIc'\V I_ul\'c, ri/c'tl il,_ ilo'Iii i,_ l l'lilll_OCt iii ;1 grc't.'liiltltl_e, C'tlnlilluetl lic'Ctlliitl-

c't_al.-t]rc,_l l_l_i_l _villi l"til) c'quil_iilt.'ill t'al'l rt'lil(l\,w till I_lli_li _1" Illc"._c iU,_i,_tikiii lilt.' ;ili]it_._plic'rc L'(_lild _iller lhr.'.

I(_ c)$ l_Cl,C,t.,llI (,1' Iiic _(),, ,Nc,\v clcail c'_lil Ic,c'llll(llt_gic,._ pl;llic'l',<i t.'li'illtllc, 'l'hi._ Ic, llll_er_iltirt., illc'rc:a,_c iiia$' ht! ,_lll'-

lc, lllt_\,t., _)7 it,. til) I._t.,I.c,c,li I _it" lilt' ,_( ) ,, 'l'lic'rcl'l_rc,, liiiilly I'icit.'iil Iii t.'rt.'illc' _li,_lt_c'_ilit_li,_ iii tl_i'iculltlrt,, i_rc'cipil_l -

t_l' Illt,cl_al.-t]rt:'tl c'iip_J.cilv _lcl<tiiic_ll,_will iil_l lil<c'ly I_t.' litlll piillcrilk, I_t_pulillit_ll di_,Irihiilitln_, ft_rc,_Iry, t]_liiil_,
I1L'%_,'cIc;lll-C.'otil _t.'l/t.'l{llill_, ic'ellilt>lllTie,_, ,,\ll,t_ll_ lilt! iilid IIc'_illtl,

lit.'.\\' icCllll/llot-it.,_ _ll-c' _illi/<_,l_hc_'ric: fluicli/ed Ix!li c'tHll..

hLl._li_lii Liilil._ (,'\t"lt), l_l't.',_,_liriT.c'd I'iuklizctl br,ii c<llil- A liia itlr clit'l"lcuily I't_rll_>lic_,.'liiiikc, r_',lcltli'c,._,_iligClilll,<ilt.!

I_ulSli()ll unils (l>l"lt), ixilc'gralcd ga,_il'il.'illi()n t:t>illi_illc:tl ulll.!llQ, c) i,_ _c'icniific Ulfccrlaillly I'c'g_ll'cliil 7 lhc' linlili 7

c.vcle uiiil,_ (l(i(.'(..'), ,i.lllc'grlllc'cl slc'aili-iliic'clcd _;'.,ql]c_i-. illlcl lll_l_ililticlc_ t>l' mlimalc' L'llall_e, ()l_iliion,_ difl'er
lit)li tl!lilk (l_'l'l(i), ailcl flic'l cc'll_, l lll\vc, vt.,r, lllert' i,_ williiil lhc ,_c'it:lllit'ic t.'t_liliiltiliily ahcltil lhr.! Cal_at.'il b, _1'

IlllCc'l'l_lillt%,' i.il_l)tli lilt.' c't_l._, t.'llvir,)nlllC'lll_ll illlpilcl,_, grc'01111()u._,t_g_l,_ ,_illk,_ ,_tlch _1,_lhc (_t.'c'tlll, p<_,_,ql_lc'_lllllt)-
aliCl l_¢rt't_rilianct; t)!" lilt.' llc'\v lec:hll(il()git.'_ lit)\v Lllldt:'r ,_pller,ic Ct_t_lill{', efi'c'cl,_ I'r()lll c'ic;tlCl, c()vt.'l', l.llld

clt_\,t_lt_priit.,lll, t!lililic,._ Ill,iS' rt._cv_llutllt-' iilc nticlc'lir (_p-' I)i_<_t'c;t.'l.ll_amk (i,_ i.i l'C_,_u.lltit" illCrc'_i.%'cl alllit_,_pllel'iC C;ll.-

lib<iii _l,_art allcril_lli\'e It) t.'clal t'i_r h_.l._c_ltlacl _t_llC'itllit_ii, h(>ii _.li_)Xit-lc'_ill(t higllt:_r lt_rlil_c'.i'i.iltirc,,_, i'lic'._c, lili¢c'r'l;lili-

lit-',<_pre_,,'c'ill clear (.It:t]iiili_il _i' lhc iii.lplicl ill Ciilillllt"

l_t_licb' rc',_pt_il_e,_ ;irt, it-v,.itiii't;ti, 'l'hc I'lCJlit_t]l,_ Of {t()\,c'i'n-

Global Climate Change and the ,l,<:,,t_,c,ii,.,,l <,,, cli,il_llc, c'li_i,,,_<, _l,'<, :l_ iii <lc,ri,icci _._ il,c

Future of Nuclear Power <,t iHacii,,n. Sci,.'n!il_.: rc',_,,l<=ti<)n._ c,l" clim_ltc:
cliange liiit.'t.'riainiit'._ will lilkc' year,_ ii' II_i decades,

l-l()wcvc'r, lllci'e i_ gl'_wiilg pllhlic _)l_iili(li.i llial in-

crc'.l.i,_t;(t c'lilll_llc L'ilaligC l'i._k._._l,_i.I rc'._Llll (ii' illilc'li_lll _il'C'

Irl lhc' l i)_ <7i,_._ilt' cii" (. '<_##l/#lc/'_'i_ll ,.'\_tt('lcflr P_Jlt'f'/' I.HI (IVCI', Ulll.lCt.'Opl;.ll'lle,
Vic'\V cii" iilC eli\.'ir(_llrllolil',ll and 't:llt.'l'_V p<_licv iii 21

Ctlliilil'iC,,_ \Vii._ t_r{_viclc'd.Ai Ill,ii liillc', 11(>al_i_r_lvc'cl lc 7- "l't-ic.'di,_cu,_._it)n t_l' p_lic\, I'c',_p_m_c'._ It_ c.liillale ch_lilgo
:,._llliitm _lClCli't.'_._L'clht_lll _h/l_.il cliril_ilc' c'liali_,¢ _iiltt t.'ll-

• c_'t_'lll.c,l',_t_ll tilt; L'llli,_si()ll ()1' lilt' tire' prii)ciplll .t_l't_t.!llht+>tl,_t_
t_rL,v p(_iicv i"t_'._p<>ll._c'._,[I \\'_l,_ ._tiu,_t.'_lccl liiiit, wiltl llio

exc__'pli<m _t','.l ik'\v c'nvirtmrilcl!lall$' prt)_rc)._ivc' L'(Itlll- rinalecl t'l{iilr(ic.,lll'h(lli_ ((.;'!:;(.7._), (i;/.t)llc' ((.)2), ,'illtt nl¢lh-

Iric,_ (lilt Ncll-ic!r!_lild,_, ,%."we(Ion, and \Vo,_I {Jerm;lii7), _illt.' (Ci|4), "l'lic_ _iliglc, l;ir_e,_l c,()illrihui(_r ll_ llie pl-(_-
7lt>t'_lil c_'linlal_.' t:il_ili__,t, t.'(_llc'C!l'll_ \v(lilid Iii) .'_i_niticlilliiy Iit't_rali_)n ()t' _i't_l.'lili(itl,_t_ _i_t_._ i._ lilt' c'(lllil_tl._li(lil (ii' t'(),_-

al'l'c:mi t'ucl ,,.'l,<>ic't-'._,C_l_t;t.'ilillv iii lhc' ._tl(>rl leril], ,_;il i'llt.!l,_, c:llicl]y c'l_iii,

"l"hc' I'ill(ling. _, iii I]_lil rt-p(ll'l ct)lilinuc' L()tit' ._tlppilrlc'(i,

l'h<:, inicrn_ili<)_);,I i_<)1ic$,' <:liall_ll,:' i,< hcc<)))_i)lg t'l)riher Nations Most Likely to Unilaterally Alter

dcfillcd. AIill_)ll_}l _.,\,cr_il c,llv '<)lllilc'l)l_lllv pi'_)_rc._- Nuclear Policy
SiVL' Ct)Lllliric_ Ilii\.'C ill_idt.' reck, ill ,'_ll.ilt.:lllCnl._; r%',;ll'tlint-

C!llC'l_y rcT_t_c>ll_t_kI() L'iili_iilc' t.'hllil!kc', lhc,_l.' c'(lUlilric'._ "l'hrct' c_(Itlllll'ie.% "l'iic Nc'lilL'rlalld,<_, ,_Sweden, _lll(.l llie

tl_l_,"c_ I'cNllivc'.lv _illi.lll t._l't)\vl!i ill c'lcclriciib' tlClll'.illCi, 'l"edt'nil 14epul_lic _ll" (it-'rllilillV (lfR(]), hl.i\,e lhc 7i'eal-
Iht-!rt)l_\, rc.'(iliCili 7 ilic ._il_nii]cancc' iii" li]cir fuel cilc_ic:c "

- "- t-'sl p(llelllia] I(> llllt:l/lllil_llt.,r_ill\, lltlCit,;ll' t.'llCl'_y I'_>licy
tlcc'i._ic_ll._ _la _\'(_rlcl\vicJc liiiL'lL'iir cap;toil )'. iii it_'._p()ll._{._l(i cJiiilalc C_ll_ill_t_ c.'()llml_'l'li._, C'liai'_.icieri,_l ic_

_t"ihi._ gl'Otlp itri'.: (I)lhc_y _lrt-, iill_l_li_ lhr-' iil(i,_l i_r(}g.l'C_,_-
l'llc tricol i_l c!ii-ii_.lic l.,liilii_,t, (_mcl.!l.il_ (_11ilticlellr cii- ,_i\'c_ t:(_tiilliit:,_ iii irilplenltmlali_n (_t',_li'ii/g_ill ,_llili()liiii'y

i-_lc'ii;,' c.';tiilit,I t,c' flrlly tlt.'It.,riliili,.'(I until I'C'_,l_<lll._c'_lr_il-. ._(lui'ct_ air _._illi_,_i_ll._ ._lliil_.l_li'_.l_ (]) lllt-y li;l\.'_.' hc, l_,,lili

L'_ie._ itri, c'lt.'llrI.v tlct]llt,_l _.iil(l llicli illiplc_llit'iilctl ihl'_ltl!Zli (tt'vt;l(Ipliit_lil lit' l.:l]t_rgv i>t_lic'{c._ il_ i'e._ll()ii._c, I<,; c.'liilllilc'

l_<_licvclc,Ci._i<_ll<,.'l'tirc,c' t'iic'l<llk _ii't' rc't.lLiirc,(l i'(/l.rl/.,\v c,ll_.lil<_t' c'()llt.'t'l'll_', (._)lilt'S,' h;i\.'e h/llh ltlc Icclilic)l_y

iiliclc!ar Clil)_ic!il.v: (1)_ic:celllliric'c <ll'liticlc';ir p_l\vcr, (7) iilll.l l'in_illc'iilg t'(ir niic'lc_ir I_(l\\,l.'r ', ;liltl (4) 111<.'$'llli\,'C

Q,r_)\\.'lli iii t'lt,c'llic.'ily tlt.'lllilli(l, iili(t (;t) Iill;i;ic.'iil_ l'(_r inlirl_till_il ptlhlic _it;'t-t, plliliL't, (_t'iilic'lclir i_\v_,i ', Ni)iii, (_f

pl;:iill c_m.<,lrlic:l.it>ll. (ill>h',ll c'liill;.il<' t.:}l_iliQ,c, ctlilt.'l'lli_ llic'._c c'l_lilili'it,_ i_; c,Xl_C,c'it,_l l_l _illt_r il_i iiiit'lt,;ii' i_<>lit'y
ili_ly al'l'ct:l C_C'tl <_i' itlc,_C t'i._Cl_l<,, il_ ltic' early ll)l)()'.'_.

E'-
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'l'll_" Nulherlallds, Sv,,,edell, and tilt I_'RG arc among WM()-.'.;p<.)llsc_rccl Sc'c_:mcl World Clinutlu rc'(_llt'c'reNc'e
lhc t ll_,'-;t prc+gru,'.;,'.;iv+,.'c'¢_tlnlrit.:s in lhc, it lr¢';ttwllc'llt oi' scl lucltllud Ii Jr N(.+_v(.'rlll_er,
,slat iut_ury c'n;i,,.,si__rts()tll'(..'es Iis _.li't.,Stlll ()f c.,ll_,il't)lllll(..'lll;t!.

c:<.+_rlsMcratic+_tls,(..'_',tllilluillL.', in their IlJst¢+_n'i+.+,itlimtturxts, Al'tc, u'c:vic'wixljg tllc' 11"(.7C rcc'cmlrllull(.lutitms, tllc' LI,N,
tllc, se same l llr(.?e countric:.'.; I;avt.' be(..,ll very _tetivc, I".._th (;c'tlUrtll Assenlbly is C'Xl_¢._clc'dt(.)dt_gcrulinlc ,,',,l_(+_lt__lll(.l

it_tlicmully and illt(.:rt;alit_lmlly itr ttclctrc'snil;t+_,,c'lil'tutt<..' I+c ¢llttrgud with lilt., ta,,.;k tel' clr;.tl'ling it gltd_ul eli_+lulc'
cl_utlgc'. In a(.lditi(m It) LJttitud Natit+tls-rulated pt_licy chattgu c't)t;_,,u_itit'_tl l't_r l_ruscmtttlioll ai thf., Itm2 LI,N.
di,'.;cus,'-;it+n,',;_1"_,lt'd'ml clinlalu ultttl;gu, il;c,s(.P ut+ulttries (..:t)tlt'c+r(.:llC(.:'(.+li l+Hvir,+llt;terlt arid ,l)c, vulol'm_er_t, lt is
It;+t,,'uI',. cn very acti,,,c, ill lhc' l+routoti_+l_ ¢+I'p+:rullul i,_I- C+XlU.Pctedlife (. i(.ulc+'ralA.',.;sett;l_ly ,,',,"iii,t(+ lt large uxtc'_it,

icy _t(.'g_tiatiott,'-; .'.tech a,'.; tile l)cch.lratio_+ of the i-lagtlc fl,+llow li'C(..' rec+ott_Ir_urtdation ¢_1 tilt policy pr_+cc's.,.;
(l_->B_.t),.tl_eMitli,,.;tcri;.tl c'¢+Ht'c'rc,ncu ut Nt.+or,.lv,,Uk (l_,)g¢)), for ntullilatural +u,+lclrc','.;,,.;of cli_tlale cl;ar_gc', Drttl't re.-
+ti'_¢_l;lie l_Ic,t'geu C't.>tll'c,.rcr_cc(IS_9()). II; _,¢i(.,wof the tl;ot'u l+(+rt,'.;oi'the II"CC R,<.:sp,:_H.'.;eStrlttuL, ie,'.;Workitlg (++ire,eel+
el;virt+ilrvtcvltally l+l'_.+gl'US,'.;ivc'vlatio_l,'.;, ii" the LI.N. httvu lu;tvic'¢l t_.+\vav'd +.tt',,vo-mtC'l+ l",ulicy l+rc+cess similar
l_ttergt_vuv'tt_rtutltal l'uIlul un (.:ilim;tte Cllangu CII)rc'(:) t¢_tllltl u+,.;c'dIt+ ttd(.Itcms _.)/.(+lledUl+Ic'ti_..m, tl_e fir,'.;l gl(.+bIil
prt+cc'.'.;n (.'-;ct:' l'<.+ll¢_x',,,it_g,scc'tio_t ft)r clisu,t_s,,.;ioY_<.+t"thf'..; c+lt',,.'irutlntcrlttttl insect t_ rc'c'eive _tlultilut_.:ral ptdicy at-

l',t't,cu,.;.'-;)fitil.', t_+t+l'¢'_n;¢+tunt_l't'ic'iu,;t policy rcspem.ses tr) tUlltiOll. 'l'h,,:' pulley pr(+uu,'.;s li+rrc,,-;pt+iisu t_+ tlli,'-; i_.,.;uu

clirtlatc c'l!it_tg_+', tll<.'n tire' i",arallcl policy prt+ct.,,,.;s,rr_tty is tltt+ugltt t<+_rC'l_tuscr_t a precer,.Ic'_ll t'(_v l'utt_rc' add re,'-;,,.,
I",_.:c't+_t_t+Pi1;_+tc,s;igtlit'ic'u_lt. "l'hc r<_lt.,ol" the Netlt(.:rhcnd.'.;, ¢'_l'global er_,,,1irt+tlr_urltal i_rohlc'n_s, i_tt.'lt_tlitlg climate
.",;wt,dc,t_, _trl¢l tit+.., I"R(; i_l imr;tllc, l l',,+licy ncgotiati+,.)lts cllar_gu, "l'ltu first .'.;lep i_l this i_rt)c'<..c_,s\va.,.; tire ustahlisll..
turtll+.,i '<t_pI+¢+rts the r(.+'.solt_ti¢+_ttd' tllu,'.;e cc+u_ltries I¢_ tl]ent of tl_e Viet;na rU,t.mventi(._n t'¢_r IIi(.' l+rol.c>cti_tt t+l'
adclrc'.'-;s c'li_llatc c'llar_gc! with I_,t_l_..",,' rc',',;l_O_.'.;cs, the (1)z<.+nel.ay<.!r irl 1_-)85,"l'l_i,',;cemvenlio_; ,,.;c'l+.l¢'_wl_;.t

l'c_t'rnttl .statenleilt of COllllllillll+.:lll hy g_wcrIlmc_;ts t,._
l't_turu aeti¢m with rug_+ird to ¢_z,on(.., ClClflutitl B cltemicals.

Multilateral Policy I. I¢)_7, these comrr_itt+r_c't_t.'.+;were translated itlt¢_ re.+
CltlirelllCltt,s t'_)1'ruductic)n.',; ,.+t','.;pucific chc, micul chl+'.;.,.;c'.',;

'I'IIc II+(.'C is the+,,.;i_Igh.:r_tust imp__tta_ll it;lurtmticmal ilt tilt.' Mor_trual Pr¢+t_,>c(.+l+.+n..Sub,,.;lttltCC:;.Ilmr l)t+'.l_h.'tu
l'Ol'Ulll t'(+l I_;ultilatural <.linct(_si<:'_nnt>t"c'limatu chitttg(.+', tilt ()Z.{)I1C l_.ayc r,
lt V,,';t.'-;cs;tat')li,";l_c'(.t irl l_)_g hy I..],N, (:;_.+t_ural A.'-;st.'n_hly
I+,c.'st+lt_tit._tt43/_3 "lt+ l',r,.+vi¢t(." i_icrtt;.tti(_nttlly cool'di+ 'l'lle 1¢tGt2U.N, Cotd'_.'r_.'nuc o_t l!_l\,ir¢)_t_t;utll ariel I)c,-
rlatut:l sci_+,t_til'ic an,gcsstl;t.'tlls tel'. the t;tagHitudc', tit-t+itlg velol'mlUttt in likely tc+ use +t I'rltmuw<:,,rk _.+it cli_ttatc'

and [x+tcllli,_tl C'llVil't+llllt{.'tlt;.:l ttnd ,,,(_+'io-c'ct++lr_'_nlicitlt- (.:h+.t_tg(.'similar tc) tit(.: cute u,<.;c(.ttil ttlu ViL:lllltt (,.<'()tlVelt-

pact tri' r.'lin;ulc c'tlurlgc arid t'eali,'.;tic r'<.,spt',r_se .'-;irt.tru-- tit)Ii: 'l'he is:,;uc+(.'li' whether t(> set uumuricttl gottl.s I'(+r
gics," 'l'he. II'C(_' ¢+l-)_.,r;.ttt.:sttnclc'r lhc ;+tusl+ic:_.'s+.>l'two ur_is,'-;iemn r<.:duc'tit+t_ Will hc u key tlc'g,'diatittg point ut
LI.N. bt>cli';_'s, lhc' Wt_rlcl Mc_l,'t_r_',higic;tl ()rg_tnizutic_t; I}_i.,.;ct.mt't.'runc¢, l-"or acc'<.:l>la_lcc ot" thi,,.; c¢+r_w..'nti(+m
(WM(+)) ;t_:t Itri.+' t l_il,.,d Nuli¢+_l,'< 'l:+r_\'irtmttlc't;t itHIt+tlg ¢lc'vel(.+pin_. rtatic_tl.'.; stt_'ll as India atu,_l I:lru/.il, ii
l+rt+gramtllc, (LlNl+le). ,,','ill I+t'_d_al_ly i_lc'lucl_.' slat_.:_r_.'_iI.'.;r(.,gat'cli_g lltc+ prt>nt('_-

• tiol; tri' tuc'httt.+l¢)g!c:-;l ;.trod l'irmnc'ial ;tssi,'.;tar_c'c' tt_ duvc!l-
opit;g nltriot;s l'¢_r,',-;tt,'-;tainabl_.'¢t_.welt_pltlc'_lt, ( "Sustaitl-

"l_lle 11_('(++ i',, ¢tivld(.,cl int_ tllr_.'c v,,c_rkit_g gr<._ttps;: (I) able dc.'veloptnunt" is al; (+w.!rridirlg l'>cditic'al.ctm(..:cl_t

sci,..:tlcu, (2) imlmUt,'.;, _t_¢t (3) rc','.;l_(m.'.;csl ralugic's. +'ll'tu at itlt+:'rn;tt ltreal l"orur_ls ;tct+.lru,,.;si_tggl(dml er_vir(_nt+t_u_l-

third grottI"_ i+.,()t" lll('l+_t iltt{.'r(..'.,.,,ll'(_t+Ibis ¢lisc't_ssic, r_ i_at:l t_+,lct+l_uurus. Tl_c" W_rl¢t (_!_mmi.'-;si_'_n_n l_tl',,'irt)nn_uttl
is chuirc'd I:,y the" tlnilc'd St;ilo'.'.,, 'I'hi,'.; ,u,r,._Ul_tries t_ aIl.I i)<...,vclr,+l'mlc'nt dr,fichu:.; ",',;u,'-;tai_tal')lc' clc,v'cl(_l>tll¢_lt"
a,,.;.,.;c',sslhc ttl;tg_litud_" _+_t't'utttrc grc,,,.._h()tl_;c' ga.'.; c,tt_i.'..;- ;is ctevc'lol'm;cnt v,,,'h_c'h meet'.; tire, nec'd,'-; tel' tl_u prc's,,._lt

v+,'itht_ul c,_+_mpr_'_t_i.'.;iugttlt" ;_hility (d'i'uturc g(.:_l¢:t';_ti(_tts'-;i<',:_, lhc" itv_p_tc:Is ()l' c'tl;:tr_gi_lg t,.,c'lt,ttdt_gics, grcc'H-

h_us,., gas +..;_ttrc'es a_tc[ sit,ks, aduptati,._t_ I(_ c:limatc' lt.) lllC(..'l tlt_.'_r _\vr_ Jest'ce.Is,)
chur_gc, strut_cgie:, 1<, rc'dt_c'u cmti.,,s;i¢_n.,;,it,+_(.Is<.,.:ial and
c'c(',_tt)mic irnt",lic_tli(,_s. Aclditic_ally, this; gr(mp is to ll_c ,,.;_+,c.tut(.Iphase t_t" the mtt]tiluteral p(_lic.v I)r(_cc,ss

ct+_lsidcr lc'g;.tl lllHllc'l'S;, JnclU(rlillg the al)l)rOl'_riatut;c'ss ,,',,,iiioi;litr (t(._vcl<._ps_'paralc.' agrcc_t]c, nt,,,;fl:,r each ot'lhc'
,._I"a elite;tic c:_+nvt+'ttli(,_l ()+'tqher I'¢_r_l_stel' it_tc'r_tali(+Ital ,tl;,,.jt_r gI'CL"IIII(L) tlXC ' _2,._I+SC,+"I()I" ;I c't+rnl)r(:hct_,'.;ivu t;tt_IIilat-

<,.:t)¢:_l-)cPratii+t+t¢_ acldu'c',,.,s,l+¢+luntial t:litt+atc' ch',tltgu, c'nal ag rt.,c'r_lt:nl (+t_mlt_ty dit'l'c, rc:tlt spt'uific g(,itl,s.

At i_ltc't'l]atitu'tal t_Lt<,.+'(.'tir_g.SittlCl c(.)l;t'urc'tlc(._S, st_¢.'h a_

'l't_t.' II:'(:(Y'>, l<tc'sI_tm',c' SIr;_tc_,_ic'.',;\V_rkir_u, (.;rr)tnp i: I!'(.:(' _t;t.'_.,ti_lgs alld tilt "I'¢_r<.+_ll(._c¢)_lt\,u'c,tlcc t_lt Ille

CXF,<.,,..'t_._t.lIt_ _'t.'ct:'mt_l_c,t_.dan i_;l{'t'_;._ti(_tl_tl l_t>lic:y l-_r(,,...'c'.',,.'., (.'t_i_l_gi_g Alntt_,'-;i"_t-t(.'rc(l¢:)gI'I), hri_.,f sl_.tl_+_+_t.,l_tNhave'
l't_r _.t_.:_tli_g\vith c'lilrtatu clt_tngc, lls t'i_lal clrat'l rc,p.{_rl h{,c,_t t_uu.lc. _ll rh(.' nt_clcar t_pti(m. '1'11<..''l'{_i'_._l_l_ (.'¢+_1-
il, 1__I,..' i+r,,_'_c'_llt.,_.l;.tl llt_.' l"(_t_rtl_ l:_l_.:t_uryg_.,.,,;:;i_ t+f'll_c l'ut'uttc'u ,gl;.tl,,_'Ii_{,_llst_ggc'_.;l+',.;a "rutl_i_kiuy," _d' lltt_ tic-
1t]'(:'( ' '.,c'l-ltxlulc'ct I<+)ll_c',.'li_ gu_lcl+.,vall, .':";\','u¢lc'n,il_ Au- ,.'l_.,ar ¢_pti(_lt. ,,\l lltc,.,.;c c:t)r_l't,.!t't.,_tc.t.,.'.,,nalit)l_.L; such as

+gt+t'.,llt)tK). l'tlt' I I_(.'C clr;tl't a_.'ti¢+lli-_l;.l_will t-)c l',rusc'_llu¢l S\v_'d_'n, N(_r\vay, ;_I1(.1tilt Nt'.lll(_'rlalltls Clt_(.,sli(_l tl_.'
_tl lhc' t l.N. (;t.,_tcr_tl As+-;c'lllhly i_+S(.:l-_lt;llll+(.:r;.tl_¢.lat tic.' ac'C'el',ti_hilily (_t' IIIc _lt_c'l(_';_l _l)li(_r_ (',_ '.-,at't'ly grt_tlllcl.'.,
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Potential Impact of Global Climate ',,v_uld rcnll=in _c.mting,t..,ntupoll lhr h_>rr(_wing ni.itit_l=
Change on Nuclear Power Financing in si_niiig =in lntl.,rNzitiorlal Atclil_lic: i:.!.tlcrgy i%l:,,c.,n.c:,y

Developing Nations (IAI!'_A) S_=tL,b,tu_rdsA_,rvunlu'llt, 'l'hc.,,iv_l_='c'_:=ll_.:_=lsiii-low rot lAiT,A insrwc,tiC_=l_>rNuclvi=r I'z=c,ililivs ziml I't=_._l
L'yL'ICs Ii.) L'Cllil]rlll that ==¢_I_r¢_cluclnor lilt, Plt.tnt arc:

A IHultilatc,ral policy .,.;l_.ilolllVlltucknt_wlvclb.,inB the nu- avuilahlc' rot ul!!itury I_url'_scs,
cl_'ar option will not, by itsc,lr, incroasc, lhr ability i,,r
dovclopin_n,_itionst_>ol,tzlilll'illuHcin_l'c_rnu¢Ivard_,-

vClOl_lllcl11,llowcvc'r,sucl_==._lalvmonlcot=ldl_r,,_viclc
_.ir=indic_tti_nor tl_.avv,,.:l_lal'dlit.Yof tli_.:trad,,t_ITht:- Summary

withitsa,,,;s_>ciatcdpr_._l'_Icru'.i, l",It,,ni:iit_r_i_likelyI_rc,spo=_dtC,,clilll;.LluclIIJH_c,with

Nuu'l¢_arpolicy_llvruti_m_illlhclib.'xil'c:wy,,'llr_._'vc'i'i.il
Nations (lhc' Nc,ih_.,rlands, Sv,'cdcii, nntl l,'l((;)zll_l-_c,==r

Nuelem' Power l,endinl4 l:'olk'y llt the World lllulk to I_v mt)rv liku,ly lo ali__'rlilK.'Icllr l_(_lic,,' ulliltilurully lln
ii r_.,sp_nsc'l_ c'linlate c.'hail_.,. l'his ansi.'ssnlc'niin l_isc,d, ,

q'he l_r'inlai'y multilal_.,ral Ic'lldin_ institution in illc lars_t.,lyoll lhr hist_ric_il _.'Hvir_tlmc.'niall_roBrL,ssivonvss
World l-]_=nk,'l'his in.still.ilion was sc,l up u_iclc'ri.hv [_I,N, _d' thr.su' c.'_uniriu_swith regard lo st_iliollary S(,)ilI'CU

to _lid cl_',vc:lol_inlT,L'ouniri0s, "l'hv World l)_ink has c,nlissi_ns nnd tllcir c:urrc'ni _=ddri.,ssor clinlatu, chan_i:,
grantc'd loans ['or l_O\vi.'r ldlIHls but iiu'v_.'rl'_r ;i ntlclt.,ar I lowc, vc,r, i.,ac'ht_r lll_.,s_.,t.'t_unlric,s lllts, _itht:sl, marb.,ili_il
power plant. l'he Hank's polic,v in l'oundcd _,n lt;_i_i-vosl a.c:Ci.'IHi.lllc.lt., td' i11.1c.'lt:i.lrl'_c_Wt.u'.

l-,rii_cil_l_'s,l-lowcvc, r, c;onc.'c.'rlls_',,ur lllu' adc,quac'y _I"
the: ii_['raslrut:tLire tc, SUl_l,ort z]ttc.'Ic_rl,(_wc'r L'('HiSll'tiL'-

tion and _y_or_tti_n iii clvw_'l_g_ilIL-tL',_untric's__',___r'_tlso (liven l]lal in ih_.,no,xi dcvad_.,s,=tl_it'Bv_inloutli _d'nc'w
er['cL,t the l:laHk's Ic:nclitIB polic..y, c,loc'lriu"c.'apaciiy will I_.,ct_tl.slruclc:cliii dv\,L,l_l_inB nii-

li' tliv t.'nvironniL'ill_il itul-_Ztc.'lsol'/rc_s,_ill_lant c:t_ti.,.,lrclc-, trit.,s c_ulcl hc, _t .si_nil'it.'Itilt ¢..,rr__,c:t¢_I'clinlutv chailb,t:
lion arc l'ully intcrllulixu, cl, il is l-,_ssibli: thai nuclc_ir c,t,ilc'i..,rllson worldwide nuvlv_ir c'_il_ic:ily.
p_\vc:r will huc.'on_cInorv c:olnprr ill v_.,with oiliest l_OY,'t.,r

sourvCs ill cost c_lnl_lrisons. An incli,.'_lti_n lli_ll tllc_

VVorlcl ]Jallk ill_l>' fit, tkivi_l_ Inc>l'_:wvi__hi t_ ol_\,iron- !

n,u'nilll vallIL'S in >_<_i.'i,ill tllc' rv_.'cni dcvci<g_ni__',it<>I"til, U,S. Nuclear Industry •
_i'_inix;iii_ll within the Worlcl llailk Sl_CCil]call$' ['c_r
the l',tlrp_sc' _[" l_rolilc_tillb' li_ittlral _;is rathvr than c.'_al
alld oil iii di_,v01t_r_)_ i_zitii_ns."f'llc' inlr_c.liis l'¢_rcl__'VU'I-
¢)pilIL'lll _,I'Ibis <_i'_llli:'_Iti_,ll sivlns l'n_ill c.'i'ilicisllls tllai
ii lt, l:l=,,.,kis ,_<,tcl<>i,,__.,l,<.>Ll_,hI,.',c<',u,,tc, liv,, ih,'c,_.,i<,r U.S. Nuclear Technology Review
c_I iill_'lt c'. t:lltill_t_'.

l'hi,_ ,_¢t:tit_il clisuusscslhr lic'\Y r_tlt;lt;lir i'l.'tiC_I(+i"Iculltl_l..
"l'hc itlil.tk hll._c'slal_li_llc't+lii lillist_ll tct lhc' l i_C( ' prilt:c,._._,
iiil(l in L'urrc,nlly l)rc;l_ii'ili_ _lli iillt_rrlal l_olic:$' _tli(laliC.'c o_it:s llial lii'c' c;iilt_i'_ili!$ _i._t:all{li(.IHlt;s ['or t.,imlliic,rvill]

papc'r tiddl't:s._ill{d,c:lillialc! L'liali_.',t'C'{lilC:L'i'llS,Iii lhc' t'u- il._Viii lhc' I.liliic:d _l;tlc._. 'rh_ Ica(tiil_ c:illllliclall_,sfor
li.irt.,,tile' I]allk will likcl$, iicldrt's_ C()-> .<,tilbiliT.niit_nJ'tir- iiuw tlrclt.'l'Si11IIlc_c_tillit,l pal'l l>t'lilt, prtliec'tion pl_,riod :

ai'¢ lai'Bc (I,()()() t MWc) ali(I iilid-si/.c, tl (600 MVVt_)thor \villi lhc: llI'ilII;II'Y Olll])llahis likely I_ hv l_lac:v(t()II
_:t'Pic:Jcricyii.llrJrovcmlC.iits iiiid bi{lnla,_;s (levc'l{_l)iilelil. li_hi-watc'r i't_ic.'l(ll'S(I,VVI_,,_),"l'hc, lai_cr uillt,_ iilcor-
]"radjlioilally, ruliclJli£.t ha,<4be,cii i_i'c,cltm_jilanll.Y t'()r l_orale c,hall_C,.,_1o c'xisiins_ clc:siTns; lhc Silllillt_r Ullils
l_i-{_vvill_(_\vt;r._$,slt.'illswilh rL'lnlivt'ly Iilllc' lt.!liclin_ t'(lr iiic,tH'l'it>l'alt2passively ._al'e(lesi_2,iiI'e.alurt?s,"l'wo ii()li-
nc'w Icc:hli(ll_gic's, l,\Vlt lcchntllogit, s art_ CXl_Ct.'totllo bi., conanicrcially

avllilablt_' ]]ii" IlU\v ordt:rs lalt:r iii lhv l_i'_tivc.'ti_npt'ri,,)d,
"l'hv._t' lll't.' lhc_ hu'lilllll-ccl<llt'd ill(Itllliilr liigh-

.&l lilt' I_rt:._vlll lilnc, lh_: W_._i'l(I l-larlk is ii(li C'Xl_C'c'Iccl
Ic, ilillt.,raluru _ii._ i't'_i¢lllr alltl lhc' s_diulll-c'_l_led Iigtiid

I(_ allcr it<_Ic,ast-¢(i,_l p/lilt: 7, ]]ailk iC'l_rc'._cnlalivl;s :l._svi'l iilt!l;il rc'_lL'l()r.
liJill iii HI{IIIV t:(Itlllll'iC'., w, ltl_: lai'_V t:t)sl (lirf_:'rvnlial bo- _

l\vc:t;il iluL'loar p_',\_.'l_,r till(! ()lhL'r cIIt,l'_y ;illci'il_iliYc'._

I_laccsa tlt2avYI_llr(lt.'li (iii llic lili{._]U_li' _l_li_ll. lr _l lliUl-.

tilatc'raJ p<>lic$,w__'rc:clc'\,c,l<_l_c'_.ttlilil uckil<l\vlc:cl_ucl ii Light-Water Reactnrs
ilLlC;It'iir C'(_lll]'ll'_ilC'ilt ii)c'lilil_iic st;lbili/.ali¢lli l_r_t{_l'ailis,

lilt: /talik w<liild Iikcq.v _ld;.t.pIit._p_lic'$, l_ rt'l]t,t:l illlvr- .I,i_hi-\v_llcr ll_,_ll.:lill'S till.' ()l'{lililiry \v_.ilc'r lib .;I c'tl(llillll, r

iiali(lllal c,c)iist.'ii._tis. 'l'tic, l_l_iiik \v_ulct bc! tlll'likcly, ll_\v- 'l'tl_'sc (lc'si_ii_ arc, by ]'_ii lilt, ill_,_l c'(_Iniiit>ll iii lhc!

t'.vc'r, lt_ allc'.r c:tii'rc:ill p_>lic,io_,_i_ iis (_\Yli. \vllrl(t, r_lriiliil_ lilt,, basis _t' t_l_Ui'ali{_ris iii t.'vc:ry lllaj{_r

iliiuIt;'ar i'_('l\Yc!r _t:lit:Falill_ c'(llllilrv c,x c'c'l_l (_'_lll_.icl_i

l(o_iii'dlc_._._of lc'il(lii_B p_livic_s, ii i._c,xr)c__,i!,(lilinl _:li_i.. (tlcaVy \Y;il¢_i') all(t llic_ Linitc_d Kiil_tcit_lli (culi't_il

bilily t'_i" nllt,']t_ir (lcvc;l_lpillCill ]{llili_i _iiltl It.,c'liil_ll()Q,)' di_xidc allot hc'litilil).
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Cu'rrenlly, tnost of the u_m_mercitil effort is c_il changes sni'ety, investment, and environmelltaI protection rmlr-

totr+day'sL..WRs,These chtiNgesfallilltotwo primnry ginsthrough use eH'nnturttlphencurmIlaund pmpertle_,.

grottps:(i)evoltltioJltlrydesign clmuges tt`iIItrge,crnl.- A rnltjorobjectlw.'of the Ml-l_l'(.11tisto preclude the
ventional boiling-water t'euctors (I}WRs) rind treedtu ewlcuate or shdler anyone buyoud tllesite

l+ressurized-wtiter renctt+r+.+(I_WI+,S)nnd (2)mnjtw sys- bt+undtlry because oI' tut nuuident,
tunis sirnplil'icltti¢ms, use ol'.pnssive safety systenl+,, ttnd

extensive tnodtllttri:_',atit+il, lind ilret't.ibric'attt+ll (t'ticili- The proposed coliitilel'citil design eliiniiltiles the ct+li-
tilted by tlleir Sliitlller size), for mid-sized ItWRs tilld vunliolllil ctlillttillilielil Stl'tlcttii'+ i'oulld ill LWRs, lil-

PWRs, Most ¢+1'the design wt_rk is in tile United +titles sll;'lld, tile fuel ptirtlules t'Ullcltotl tis Collliliilnioilts Per
lllld Jiiptill, tile t]ssi<.+ll l+l'odumts, Alsoi the rel'i'itct(+i'y-ctitlted fuel

cilil retaiil t'isstoll prodi.iets uilder even severn c(sndt-
In Julic 1q89, tile U,S, Nuclear Reguhitot'y ConlllliSSiOll tioils,
(NRC') Stlit'f concltit:led thnl the (..]+lleral l:_lecll'iC Ad-

Vlillced BWR (AI}WIt) design sttlisl'nclorily liddi'essed With tlic Mt-l'l'Cilt dusigii, shutdtiwl+i hetil c:tin be re-
COllcerlls ovc'r severe ttccidelll.s, i:"ilial.[)esigll Apprt+vtll , Illoved ['i't+ill lilt' core by rtiditttitltl tri the gr(+und with-
tilid (;eriit]clition was expected b 7 llite 1_)¢)1to etirly out reliallCe <.+iia heat rerliovtll sysleln thut c.'ould ['nii,

lci92, , 'l'he Westiughouse Advallced I+\VR (Al+Wit) rernovillg the poieniittl Rh' the fuel to overliettl,
\ells expected it+ i°ec'eivc t]nlil desigtl certification iii
19_)3, This design i_ till tidvtlllced versioil ot" the tilt`tsl
recent Vi/esliilghouse PWRs, such rts C.tillawiiy and "l'he departrnelit is t'undiilg dustgil ttlld devclclpinellt o1'
Wolf Creek, Sctleduled just behind tile Westiiighouse tile comnlercitll MHT(.;It, Tile Pl'elilnilltll+y Silt'ely

design Rsr final design certil]caficm by the NRC is the Evttlutiticm lnformaticm Document wits l'U'esented to
Coillbtlslion EllgJlleerJilg SyslenI 8() t-, basc:(.t on lhc tilt' NRC for review, Based on tills design dOCUlllellltl-
Sysletl-i 80 design oi' litc opertitiolllil l'alo Verde units, rien and tl series ot" comprehensive technictil meetings,
Ill Julic lc)tj(), tile Nit+._" ,<'otcd (.511ti loview process that + lilt.' NRC issued ti draft safety evaluation report iii Feb-
could result in up til tl 2-yetir delliy iii these design ruary l_)8¢3,lhtil is beiilg t'llctored iilto lhc Depttrlrnent's
certil]clilit+lls. Anoliler unuertaiilty ihal could lead tr) plans for ct+ntinued developnleill of the coilcepl,

a delay is iitc level ¢_t'design required for sittndttrdizli- ,
lion. "l'lie conlmercial MHTGR is l'ocusin+ o,'i lhc develop-.

nlelil of inlproved lt`tw etlriclled tiraniuiq (LE,',U) fuel

Still evolutionary bui loss so ltlail the 1,000-f- MWe t'libriclilion processes, +.idwtnced inelh()d_+ of iisstiring
the quality tiild perfortliliiice o1' lhc ft.Icl, prtlviilg thereactors arc the mid-size lidvtinced i'eaclors, These re-

actors, generally G00 MWet>r less, tire til the detailed inilererit heat ronlovtil captibility of the design, and
design sitige. 'l'he reatt+.lrs t't'ItlUre li rilodular liucletir proviilg the safety features of the design, Efl'¢+rls are

plalll design lliltl t.'tiil be built willtin 4 years (nell in- underway Io evalutile I_+EU fuel pert'ornl+tnue lind f'ts-
eluding lic.ensiilg), using t'aclory-produced coi+sli'uc- sit)li prtsducl behlivior, tiild io develop+ verify, and viii-
titan rrltx..lulc's tliiil will be itSSeliibled ¢ili lhc site of the idate ailalylical nlodels Iitld codes,

IlUClettl" power ['llalll. The ptissive safety systeni LlSeS

nliturtil physical fi_i'ces--such as grlivily, convectiotx, The Departtnerlt tias Cooperlitive interilationttl
evap¢+rati¢+n and condensati¢)ll--to cool the plant in the MI--I'I'GR technoh_gy development progranls with the
unlikely eve:ht of tin accident. 'l'he rehttively small cii, Federal Reput`ilic of Gerrriany, l:"rlince, Switzerland,

pacity of ttl_: reactors, increased design rnargitls, and and Jupttn in the areas of fuel pert'ormlulce, physics,
large supplies ¢5t" passively invc_ked and gravity-fed metals, graphite fission product beliavi¢sr, safety and
emergenc:y cooling water provide a higtle.v degree of anttlytic modeling, and code development, that are la-

passive safety. In lt.lt;)0., DOE awarded Westinghouse eilitating and supporting commercial MHTCIlt devel-
arid (]177"$50 million coSt-sharirlg COlllracls for design opnlent, The Depai+tmenl is developing a plan for the

and developmeilt work ori the AP6t)0 PWR and the comrnercialization of,.i lead MHTGR plant,

Sirnplified IIWR (SI_WR), respectively, lt is antici-

pated thlit the NRC will isstie t]nal design cerlifications No utiliiy orders or commercial demonstrathms of gas-
for the APb0() and the SBWR by 1908, Comnlercitil cooled reactors tire pllulned, bul the design is one of

prospec'Is ['¢11"the.se ullils awtiil ['urther expressions ¢5[' iwo recon-lmeuded for construclit)ll as ti new wetip()llS
utility iilteresl, pr(_ducli(m reaci.(ir, (The other is a hetivy-wtller reac-

t(sr,) It' lhe MH'I'GIt is conslrucled for weap¢+ns mate.
rial, ii would be a slep toward denl(m_Irliliilg Ihe com-

Gas-Cooled Reactors inertial potential of lhe design, Although successful
operal ion _.l['a M i-FI'G lt for+weapons prod ucl it,ll wou hl

"l'he c_mli-nercial rrlodulllr high lenlperalure gas-co_51ed advallce the couimercial prospects eH' lhc reactor, tltil-
reaclor (MttTCIR) bc:ing clcveloped in the l,_Jniled tries tincl lhc NItC would iriipose addiiionnl dernollsirll-

Slales is a nuclear p(_wt:r systeiil cttpal+le ()t" pr_)vidJng liOil and tesi requiren+lents (iii tilt' design (H' a collilt+iCl "-

electricity aild pi(Icess Iieill, lt uses Ii grlipllite core, cial Vel'Si(lll, Public accerllailc'e (+f lile desigll withtsut
refi-ttc.'l(Iry-c¢_alt;d ptirlicle fuel, lind helium gas liS the li c()nlainmenl itncl cost etTeclive.ness of lhc design with
uooltilit 'l'liis tiliiqtic syslt:m can p(Hc'.illially provide ti C(_llh.liiin-ienl are ii+nporlalil ope.n isstic'.s.
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Sodium-Coocd Reactors Onc ul' lhc nlorc I_rt-)mising apl_r(,achcs Iu rust)lying
ll=e issue _`il'long-lived wastc pr_`itluctnts the fis.,-;i_mitlg

Sodiuin is lhc utlt_llinI of choice in a class of rctautors c_l'lhc autitlitlc clt'.tncnts u' in ii, liquid luclnl rcnutt`ir,

kn(_v,,n its liquid metal reticlt,i's (I_,MI,ts),'l'hcst: 1'eric,tilts, l,Mi,t t'ucl cnn bc tlusigrlctl Iii lwcc, pt iIic actinide WllSlC
wltic,lt hlrvc sul:',stalltially dilTcrcni chnrnc, tcrisltcs lintl prr_tlucis I'i*t`iml..Mi,ts ns wcll its I.WRs, 'l'hc nculrtm
cnpabilttics fl'orn the ,,,valor ziild gas reactors, arc _.`il_Ci'- I'Iux iii lt liquid nictnl I't.,i|clt)r Cllll I'll: tlcsigncd I_ I'issiun
ating in nl_,st o1' lhc Icatltng tlu¢lcar countries, Al.l- the at'tlnidus, 'l'hc result istin I,MR waste prtiduc, t illat
vanccd designs Lircon tile d/'ltwillg b_at'd in lhc United is hirguly I'rec ol'nulinidcs, Since lhc v,,,tisteprtltluc, I llns
States and Eurt_pc, only l'issitm l_roduc, t charilcit.,l'istics, lhc \wtstc strcnnl

cii,li be, prt`ic,ussutl ftu' slt_l'llgc (wt2r }luiltlrcds (ft"yc.lirs

"l'he use t`it"a liquid sodium t'ooiant has c,crta'in tidvaii- miller thnn hundreds o1' thousnlltls tit" yt'ars. Stlcll ali
tttgcs anti disadvarlttigcs over water or helium, I:qivor- allproac, h Iii t'uel t:yclc tiiatlagcnlcni siil_plifius liigh-

level wasle sit,rage, II als¢_ reclaims the I'ucl value t,,t'ilig soditirrl is its cxtrcrncly Iligh hoal-transi'ur capacity
and its Cxtrcnlely high Ixfilillg point, A large petal of lhc uranium and pll.ititmiun_l diseardccl iii li.lc t_rigirlal
sodiunl takes a long tirlte lo heat up, ii long timc tt_ LWR I'uel ccycle, provides part til'the l'ced fur the l.,MIt
cecil down, iuld rcquires,ti grunt dcnl tri' heat tt_ boil, I'uc'l c,yelc, erenll.;s ii c'tmlnl(m I..WR-I.MR t'uel cycle-
'I'his nienns ihnl the sodium ct_ulnnl I_rovh.les llltlch wnsle slrettln l'_l't`ic,ess, tttld has Ille polelililtl Iii reduc'c
merc thermal stability tlian waler t_r gas, ()n lhc oilier plut_mittnl pr_lilL'ralicm r_rol'_lcins,
halld, sodium in ullemically reaclive, t:ot'rclsjvu, und ex-
plt`isivclyllamnmhleiiithe prescnc,c olioxygen.'l'his 'l'hcleacllngadvoc,aic',oI'nciinidccollti'_`ilinlhcUnited
means tllatsodiunlinmucllnloreciiITic,ulitowt`irkwitll Stnles(nncllhcwurld)nrclhcclcvcI_i_crst_I'IIlcIntegral
themtitherwlttert`it'hcIiuln. I"ns'iP,caut_ir(It"R)alArgunnc NaliomilI.,aI._ornltli'y.

"I'hcIFR I'uclc,ycleisI_eiilgdesigilcdwithan iilicgral

Sc,dium-c,,,_tflcdrcact,.irs, I_t_wcvcr', have ccrl_-iin t'nvof elcctr,,_chcmic.al rCl,i't_c,ussing tccl_rtitluC tlial is,,,,latcs
liclirlJdc wastes, nlaintains the isohttcd v.,,ttsles in nn in-able char_tutcrislics tk'Jr'long-run sttuccss. 'l'he prinlary

cllarac, tcristic, is their capacity to brcctl [ticl (nn in the tcuscly rltdi_Itc,tivc form (icl nlnkc t`ilT.sitc tliversitul t_t'
tcrrn l.,iquitl Metal l::ast I]rccdcr ttcnc, tt`ir). "l"hc use t`it' nile,lear nlnlerinl irnp_)ssiblc), nnd rot'orins lhc wnslc
stltliurri Its li ut_olant pcrrriits clTit:icnt breeding ot'LI-238 nnd t'i'esll [ccd intu a rnutnl I'ucl (rather tllan an exilic
into Pti-23q. Althuugh the gcncrniicm and i'Cl_i'oucssiilg t'ucl) Ik_r inscrtitm into a liqtlitl inctlll rcaclor. 'l'his tic-
of uomnlcrcial pltiloniuni is colltcntious and currently sign is gaining increasing attcntiott ttrt_und tlic world,
\,cry tlncc,¢'mt,nlicttl, the long-run ctici'gy ptltcntiltl in bl`tilt tl.s tl tt_leltns t+t' adtlrcssing wnstc I',rt+blenls nnd ns
very high. ['hc set, trod uharnc, tcrisiic, tri' st_iric (bill iiilt ii ptdcntinl etmlpctittlr in the llillrkct I+t_l' I'Clit.'t(lrs tit,-
all) mctnl-t:c,t'_icd rcnc,tt_r designs is lhc tisc t_l"metal sigrlcd with pnssivtrly safe t'cnltti'CS.
(versus oxittc) I'ucls. Metal t'uc.ls,i,c,, tisJlig url.inJulll iii
its mc'faille I'orrii rnlhcr Ihliil its exilic f(IFlll, otTcr lt
k,relilcr p(llclllJlll t'l_l'passive slll'cly lhu.n lilly _lhcr rc-
lit.,t<`irtyr, u (includirtg water and gas, wt_ic,l_c_uinot tint.: Nuclear Power Plant
.,ct ,t  'hc <lr ,-cpi.<iccssi,, , Decommissioning: Cost Estimates
titus ctlnl'ining tilt: illutoiiiunl, and i'utlticii(llis ill lilc
typc and radi0autiviiy <>t"waste I_r<,duuts, thus siil_pli- and Estimating Methodologies
t'ying IIlC \V_iSIi: disp_lslil llrt`ibleill, lii'c tither lidvluiingcs
_lt'lhc lli'o[_lscd rilclal-fuc.lccl, stlditinl-c,(l(`ilctl rt.'acl(us,

Introduction
Irl tilt l.lllilctl Stlilcs, iiic l)cllliriirlcnl _t' f:_ncrgy JsU(_li-
linuing tc1[uild clt:velorJnicill ('lt'the Power i_.cacl(ir Iii- (_)llC Jsstic (lt' illcrei:lsJng Jllll-loi'tlillcc It`i lilt.'. J'uturc of
novativc Sat'c Mt_dulc(l_l_ISM)t',onc:cpl Ictl hy C]cncr,_ll nile,lear power \vt_rldwittc in phirll tlcc_miniissi_ming.
l!_lectiJc, Iii It)bliP,I)()t_:".awarclcd C_I_a 3-year c_:mtrttct l_cccnl CXl`icricnt.'ctllis i'ctluccd tilt Icchnicai unccrlliill

for $46,7 million for ttcsign wt_rk, including resolutitm tics asst_cililcd wilh lhis nulivily; liowcvcr, there is still
id' NI_,C lit:t'nsJilg Jssiics, i.ind li 2-yclir _/l_lli(lillil t'tlll_`iW- ii subslluilJlil lilil(lUlil ot'iili¢l_'l'liiinly lihoul lhc c_.lslsitlitt
t)li t'(lr $44,4 nljlli(lll t'tlr l'lrL,IJniillnry tluxJgli. 1)(/17.cl(_cs cct)II(IlTIJUSt.l|' diSlllantli',lg lt 4()-yctu'-oid, h.trgc'..sc,nl0,
ii()l phin Jndividulil f'uiiding t'(li a c(>illlnt, rcJiil tlcillOli- clllilillcrc.i_tl rel.lclfll', J"hcsc tinccrlliJlllics tc(itlld nl'l'_:l:i
sli'aiitlii. I)()1:" lilt_ I|ius t'_li"riol hccii succcsst'til iii cn- ihu t,.¢tln_1111Jcs,ns well its iiCCCllliiliC;c'hv lilt pul_lic liiid
listing utility iii' t'(_rcjgn _tippt`irl ('t)i"Ilic i_(m-l)()l;', flilid- lhc t'Jiiaiichil iniirkcls, tit' I'ulurc i:itlclcar l)_wl.,r I)lniils.
ing r0qu{rt:cl t't>r_lcl_mltm,,ll'lllJtln. Witli ltic sclcc,lJtm cit' 'l'his sct.'lJcul,lilt;rot'tire, clJsuiissc,',;stliliC, jsstit!slis_ocJatcd
lhc PRISM its D()I.Ws l't_,lt:lt:llt't! I,MR, wtlrk ]i_lScclisct.I willl llticlcllr p()wcr lllliill dCCOlllrilJssit_iling costs, coil-
(ill tlic S(Idiuill Advnil_:c(l l:asl Relict(lr (SAI"I_,), till CCllll'_l|illg tin the i.,.;sut'sihni llrivc, llic Ct.,(_il(/lliics tit'

lillciillilc I ;M ]4 ttt'sigill_'d by 14_`ickwcll InlcrluttJotinl, tlt;ut>nlillissJtmin ._,

__Al_iiilidl.ihl_llq_l,,,,whit'h lift' illl_lint,inillul", wJlh luill-Iivt',,_fl'Ii'lP,_1'lh_ui',nlid_,_1'Vt'iirq
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COst Estimators vi_,_,,,,lhc,, list, l/Icl Ih)wul, (.,'_rlx_rlili_il, =liid ,Sl(mcalld

IlWl'Ualx'IWg,,:_aill_(_lilt'_',(,I'_IL'lall_'LlL'll):',l!It'(.'lllll:!,,"

L'L'L_I'It_I'IItL: LIL!t'tHlllllth"-,t_tltll).'. t'()",l L".,lllll_,ttL"_: Ililit_,'ll¢' l'a.
cil'i_: N¢',rlli_,_t",i I al,,,lal,,l_, /'I'X'I I _lil_l II (.; I"l_gi Background on Principal Cost
ll_,¢'Illly., IIl_: (11 (;i I'1_' I>,XI c',ltlliillc', aic II1(.'I_il_,l', Estimates
Itri(Ilo'_d'll_.'l_tlt! .'; Nii_'It'_llI_,,'l/,Ullli_tV L'tHlltllt',_,i(ql

(NI((")t'_,llIllZIIU_,Ili_'II[i,iI,l_r_,ac'l_u_',,lll_'AI(,liii_' Illc'I'NI._'_,tiilm(c'_,_IrcI_L_cd_ll_(udk'__ri#illi_IIy
In¢lu_llialI.,,lliillN;ili_,li_iII:i_Ir_ilillciilal.NIm.Ii_.'_ d_il_'I'_,rfileNI_(.'iHlU7,_.'I'liu.,,L,_ludic_pre,videdc-

I'i_,_r;lili(..\II'_I _I'illi_,IIi_,I' Iiw II tl,ili_II'NI l_lilc_Icllgiilccri'll_,/cc(_il_unicc'._IilliIII_,_>ilcvcry_l._i_ccI
c,,liHlatc_,ciIIlcl,._li;,.i]._'it_.lic'_,ra _IIc_I,_'_'!I,<I_i_,,,, (_I'I_liy_K';IId_,c_IIii=Ii_i_mili_.'"" I'NI..'._I]rxtlll[i.it_r
l'_,I'llllllc'Iraqi,.l!,i;ilIi_,_lali_,I'lllcc_mlt",lillliltL'_,II',cll lIp_lalc_I'lhc lUTl,lc.'_,._lcNlilllalUxWlt._rcp(,rlcdill ii
I_,lli_.'lililltlc',_iil_l,II_I,i_x_'_Il_xl,ul_lwtltllily'c'_lilllli_. I_}_l!lcclriclh>wtrl(cscar¢lllilslilulc(I._I>P,I)._ludy."
_lllll_,. ()tlw, _',,lillial( ,I ,, IIl{lll_ll' Nl,_'lt',il I'im,r!_ty ,_cr 1 al_lc 12_u,llllla,'i,',u_ Ills _ri&,inal lilltl Ul_l_llcd (t_ lu_4)

Table i2, Summary of Reevaluated Decomm!ssionlng Costs
for Light-Water Reactors

Estimated Costs (Million 1984 Dollars)"

Entombment
(Internals Retool/cd)

Defarred Dismantlement 100 Years of
Immediate Dismantlement After 50 years Survelllanoe

I'Wtl l IWt( I'Wtt I:iWfl f'WH I:IWI {

Ba_e Case Eslimated

DeCOlTtll119SlOllirlgCo.sls;
li ,I ,'H _l(,ll,lft ) 1 ii ,l'..Iti J,:! I ;!(i 4 :}.(.) '.t(J
li{lH I _l_)lt,ll'.) t _ I_ Hl t ,11 '1 4_'; I'l q _.t !:,_.

Possible Addlltonal Coals
Additional Slaff Needed Io Fl_F]ce

Average Annual Radiation Dot_e to:
l fttlll i)l,f yit{If' I *'1 ,l :1 ,

I lllfll tilH yitHI 11; I II, II

I llqll t)I'l Vt'_II l,tli; /!t /

Use oi External

DecommlsstoMhlg COi|h.,iclor I' / :.,(i i 11 ¢I II_,I

Pl e-Comrltlsslonlng E ngineerh ,g
ttltl_lll,II (llhhly) t, i _, ,I ,1 4 ,t
t ,h,ltl,II II _'Hlllil{ I_HJ '/ / I l_H I, li

Supplle_; for Exha Staff
(5 rern/yr average dose) ;'

NRC Licensing Activities .i) I .f) t .() t .u I 10 1()

Subtotal (5 rt, m/yr):
_.Itlhl)' llI',li!ll_;-II) :"4illttllq /!l :' !)/ ) ,1!, !1 _() :t h (i(l h li !1
(;f)Idl'_-II:l_,l (t',{(,rllill)'.-;hlih_lq _t:1I I til / ',!1 ;_ (;H I b l.; !1 t, (] !)

Total Estimated Coat:
IHttlIy F;t,:ltll_l_l /_,_;, !jt [, tt /!,,l d _.1t{I { I'):t I t, ,,)1 :ii
I.iHIh;t[ I,_I !-;l;llitllq !1:1)' I I(I / (I !t,I :1 d I_!, (; r (i!_/', h !I:| I

,I ( :I)%1';iii( hlltt' _1 :,1, i?i,l_ iU-if i'r,ftlllllp.,llt V

h _:;lllVUllliilit_((_'il', {Hdy

r (.'dlrll i)l !_,.IP,q,lllilrl, i, #lh(I (h'-,llt_-Ifllh!lIIl'_'l ,:.()_',l!;

(t {)lfti!{lffl( _! t,_'Iw*'u(I {,Lltil{ll;.ll _IH(I {(_l_li I_.iHl_V:,Ulll', Illt_ll_i(i+ltlUll illKI .%III',JI,III(-III{.H! I:(.).%l_i

"_ul_lt_ f tt _.hH fU,Wt_ til,;t,_ll_ I_ hl..hhlhL Ill.,(t#Hl,(/ ('(_#;t#; /_ l*_,_x,mm_.<;#;_,m##/Ntl_'h',vl t'_ll'_f t,:hvhl#(,,,.l t'tll NI' ,l('ll;" (I'ah_ AIhL (:A, M_ly

l'iH!,l I.' 12

'lliw ,\l,,lill, In{lu,,lllJI ) _,l,lll, I', II{,'A l,.ll_._,ll ;i,, flit I 1% ('l,Um'll I'(,i I'iwll,._, ..\_ltl'iH',,,,

":'41 '1_1 !i ( I,_.I)} _ll I,u I",VR., ,ll_l "4I RI li (1_ Imi'.! I(,I IIkVK,, Ihulhili(I ( h:m'lal I'h'{'lli_",, I I{,litll ,,lilll_ll _iml %'%l',llil_!',l,u, I'ul,ll_ I'(,_{'l

%lll,l,l_ L,_',l_'lll., \V".;'I' .' ,latin,li \l._.li. th(' Icl{.li'lli i' I'\VI,_ iiil_l IIV,'I_, i_',,I,_'_li_,'l_,'
_,\ll mhlilll,llal ',lu,l_,. ?\1 'l.t.I li (I,_ I._{m, _i,\t'lllll., Im'l __ h' ILm'llllll'_ ', V,a', I'illl _'1 lilt lU7X I_'_'l_'_'l, I'Ul I', II_d _ll',tUX',_'tl iii lhl_, ll'p_ql

_"1 I_'_ lli_ Ih,_'i I_"._'J_, li Ill',lllul,.', I'M/_H,'U ( _,_1_/i,r IJv_.unll_.lml_ .'\mt_,m I'vlr_._ I'brHm,,_, I:l'kl "_1' .llll? (l'ah_ .,\ll_,, ('..\, Nl_i,, luXSl

Enerl:]v InfnrmRtlnn Aclrlnrl ntrnt rH11P.nmm_r_" nl ki,i_ _v D_,,_ t_n _:_



costs Ii_r III{' lw_ rut'urulluu I,I()()-MWu singlu-unil varit_us c_sl catug_rius, u,g,, i(,w-lcvul wa._tu diSl._sal
Is(lWor Plallls, 'l'llu I_illl ct_sl ti_l' inltllcdialu disnlanIlu- anti rmliati_ul Uxl_<_,sul't!lilllil,_, l'llt.,su issues arc, dis..
nlelll (I)I!C()N) t_l'_l I_\VR and II lt\VR is eslilllalud al cussed lalur,
SeN alld $1211Inilli<,,I (1'J84 _h_lla1'sl,resl_uCtivul_,,as-
Htllllillg L'{HIIVIIL'ILII"slafi'illg, 'l'_qal _.'l_slsfur 5()-year saf'u lfj a r_ll!/.llly parallul ut_r¢_tltll(_gicalat_d tucl_l_iual Irm.'k
st_ragu a,ld dul'crred disnlatlllulllunl (SA I,'S'I'(lR) aru wil }1I'N i,, 'l'l.(l lla,_,buull duvult_l_iltg suParat- th.,c_utl-
urMilnale_l It_ bu li few ,_illiu. d_41arntligllur, ll_issi_t_il_g_.,_)_;I cslilllales, 'i'llu dulailud pl'_cu_lurus alld

gui_l¢li_u,, il_vt,l_ud il_ Illu 1'!.(.; cslilllalu.s ,v,,uru prc-

Sub.sequent updalus I_ 1_8{_d_llar,, arc cUlllai_lud iii pal'cd Ii_r Ille AII"-NI!SI', l'llu lllosl I'cUulII eslitrlates
tlt_llt' undur A 11:aunl_icuswuru I_uhlisllud irl 1_)8(_,'_ I I_-NLII_,I:!(3/CP,-()I3I) Addc'lldu_l_ 4 alld N[IRI",(I/

(.'R-tlt_72 Atltltmdunl 3; ihuy aru lhu basis fl,r Illu Nl_,(.".s dulw_ldu_l _1' IIw AI I,'.NI,:SI' pr_Tiuuls, '!'!,( i )_as _.'_,1-.
Itl88 ruh.'makillg cslat_lislling tlw ruquirud duUt_lnlllb_- tltlcletl Ill_l_u,'tUls silu-.,;puuitic ct,sl uslimalus t't_r indi-

sit_llillg rtllldillg luvuls _f' $105 n_il'l(t_l_['t_r /.IIIavuragc vidmll(_llililius, 'l'able 14 is a (Jclluflll At.'coUlllillg (JtL
l,l()(bM'Wu I_\VR alld $135 I_lillio_l I't_l' lln avurage ficu (_A())Ct)lllplll'iStHI O1''l'l,(i'S .',ilU-._l_UCit'iuusIi-
1,I(_(I-M\Vu It\VR, 1,_v,.'urI'u_di_lg luvels aru sfx.,cil'iud limit's I_ NRC's t'sli_lalus. _' 'l'llu !1,(_ usli_llalus arL,
Iilr,snlaller ruat.'Iur.s,'['ablu 13sll_,,_,'stlelails tfl'll_u II_sl ul_il't_rnlly higller Illa_l lilt NI/(.' u,',li_mlus, ,',,_l_lulitl_es
I'L'Ct.'IllPNl, updale.', for lilt' ilt_n_edialu (lislllililllenlc'lll sigl_il'iua_tly ,st_,l:"t_r lilt' 25 tll_cluar ul_ils sll_wn, lilt'
(I)[:.C()N) casu for II_urul'uru_cu I'\VI/. and IIWR, i'llu N i_,(.'',_s(illtalt.'s avuragud 2_)I_t,rL'UIII I()\vcl', ()l' $45 Illil-

li_u_Put f_lant, lI .,_t_t_uldbu II_flutl, ht_Wt.'vcr,IIlaI (_)A()'s(t_tals I'_q thu 3()-year SAI,'SI'(IR ca,su aru sin_ilar tt_
vursi_u__>1"Nit("'.,, e._lin_lllus(lIlt I'igl_( c(_ltllt_ t_l'"l'al_lu

lhu t_llus for I.)iiC(}N am.t t\_r purl!_._sus,d' larevily uru 14) is lhc rcsull (_l'sililple scali,_,, acc_rdil_g I(_ sizu, _t'
llOt showII, lhc' rel'erellCe IIWR alld i_WI/llllalyscs ralllur tllan ally

dutailud, l',la_t,Sl'_ucifk:analysis, CIA(:.}al,,,_h_wu:'ud thu
["uluru ct_stcsliluatUs (m_( NII.(./I'und_lL" ruquil'u,l_unt,s) "l'l.(I estilllalcs tt_uxcludu _lcltlolitio_ and situ resl_ra-
cat_be ustin_atud _x_'l' linac by adju.sling thu basu case li_m, sim.:c tile NIl(.:' dous m_l i,_cludc lhcsu ct_sl.siii its
pllySical duc'_nltnis._i_ming rc,quireniuill:; li_r cllal_gUs in _luu_tntis._i_l_ing ustil_atcs,

Table 13, Summary of the Estimated Cost For Immediate
Dismantlement of a Reference PWR and Reference BWR
(Millions of 19616Dollars)

Cost Category PWR BWR

[) ,ip( .'_aloi FIHdt(_m::llv,_MalorIHl
Ac,twai,)dMalu_kll..................... t; ,1 ? 2

( ;(mli.IHIlrl/ll(_d h)tu,'llal_, ........... 4 0 23 h
(1)lhnl thllldlflt.J hflulnal, _............... I!1 0
Itcl(llt_d(:llV(_ W_u,h, '" I ;l!_....... ................ _-.

lotal ( )i_l)()t;,:ll ( OSI ..................... _11 !, ,'1!, _]

}:',tall I;ll._r .................. $4 4 Ptll

I,,H*_rqy ........... ii 1 / I
_:;I)_('lHI (_(_IS iU'al I tlllllHllUlll ........... I _3 _t ;!

MI_,( {dhttn(_oU_, .%UI_plluF; ................. _! !) 3 1)

141m_:ially (;()lflrHr;h_/_; .......... ii ii

[ ¢IVI/I_FIIIH_FIIHI ,_.',LIIV(_III,_IFIi,'t_ ..................... ii

Li(;_lm_' t uu',.i ................................... l I

(;o,d Addom ' (:;(1 3 !,

Addllil_rlHI };trill i(_fl,,(lHt:()Avoraq(_ Allltl,lill

I: _,l(tr/i/ll [ I_" _')r I_F I11 I I(I ()[)OI,.';III{}IlS (;()l'tl1611;ll}l .......... h +l f_!l

!'H!d(_i;OfllllllS%l(lttlllq I ll[)lrlO(_llllil IW t111 [ XlOlllill (;rl_dl_lClOI I () ,P

I'(_l IMI " hnl_a_ I,; I_v ;li) f:_:hunal (;(|t(_lc:tt_l ....... / I
hul4ol,:tl ......... H2 tl l()f_,I

",l, i)iHi:iqlI ( ,illllil)!)lillCy ....... _J() / _-'(i '1

l_4al ..... If):l _ 1211_l :

L,Oul_:t_ l_,c'hn_ffC,flr, _/,l/(h/t' ,'lt/{/ (.'{'IF;IN l)l [)('l'(lllHllI,S,_il(UIIf)tl i# [lt'tlVt)ll('(' _'stl"_;lyf/.'t'(/ IW, Itl'l tl(',h'h_l t'(_Wl'l ,';lillil_ll, NLJF:It (_/(;1t

I_l'll_ A_hl_,_,dum ,1, i_ '{ P, ,Hill l_,_.'/mol_qV, ,S',Ih'Iv ,_1I.t (:(_;/.'; (_1 (}_,C(_ll_1_l.S.';.u_ll_{l _-I th,h,H,n_'_, tl_hn!l Wdh't t/(_,'1('1o_ t'(_W(,I 5qdt_(.I,

f',ll)Ftl tiq,tt I)t,/P A_)(h,ruhm_ :1, i _ :1 2 =
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Table 14. Comparison of TLG Site-Specific Estimates to NRCs Cost
Estimates

Inflation Rate Aesumptlona Usedo
Plant Deeorlptlon. 91ze of Plantt' Type of Plant NRCa

3.Pert(tiff IO.PetueNI ID-F'oto,,Ht Estlmatea¢l

1985 Estimates
Plant A .................... PWI:I 20 130 l 'J0 96
Plant [3 ...................... PWN ;:0 i ct0 i 3U 90
F'larll C ............................. PWR 23 13[I 13[I 90
Planl D ......................... PWR 3t 141] ISb 1Ob
Planl E:...................... PWFI 'Jh 1,113 l §2. 105
PlSlll F ......................... PWR 'l i' 15l_ 166 l 0b
Pl_nl G ...................... PWR 40 i 5 ? I [J,l I C)!i
i)U_III() Arnold .................... S3B BWH 21 137 143 I 1El
F;nrry ................................... 1,20!;, 13WI_ g()2 211J ;.'28 13B
River B{)ttd ................... li'J0 [3WR 15,1 100 l 1,1 I 2£)
Crystal RIW:I ............... 82 i PWH 13b 14B 15;! !)Z
Diablo unnyon .................. 1,131 PWH 104 I/7 185 I05
Diablo (.;i.lrlyoll ............. l, 156 PWR 197 2 I'J 222 105

1986 Estimates e
I'l_m! II ....................... 1,150 PWR 114 NA NA 105
Planl I ......................... 6 lr.) BWR I lr..) NA NA 120
l'lilnl J ............ I ,()B_ _ B W f:l 206 NA NA I[J3
hlo Votd(_ .............. 12 l0 PWR 150 NA NA 105
f '_lI0 V{_r(1(}.................. 1,27{) PWFI 146 NA NA 105
Palo Vi)rdf................... 1,270 PWR 15{) NA NA 105
Vo{llle .................. l, I b7 PWH 162 NA NA I O5
Vogtle ...................... I, 15/ PWFt 1:1"t NA, NA I (.)r_

1987 Estimates
Brunsw=ck..................... LI21 BWf-I 150 141 ]35 12(3
l'.)turlt-lwluk ................. 821 BWR 11,1 16,1 15/ 120
H [:1 HOllill_iOll ........ 170 PWR 104 96 9,I 90
ShearonHamt .... 900 PWFI I5(,) I,lI 13fi 9g

Sorrlil l)lEIl,l rlllrrl(Is COLIIII rlc)l [)o il,gecl |)oC_.ltlflO IrllOlllliltlorl lt COll_,i.delOd plOpllOlilly.
tj E,q.e_st,d _r,mur::laWall_oi olec;lllClly.

[)iIIo,H.,HImllalicm ,alc_ a'.k_unlphor15wet(, u_mdlo cor]vorI 1985 _llllJ 198Z ]LG eslirnalos Io 19B(I dollars The corlSUIlII.)IpllCe Index lllle LI_O(.I

averaged 3 por(;olfl lhc lO-perconl mlu ilnd lhc 15-perconl tale LISO(Iwore l,msonlod duMrlg losllmeJlL, belote lho (;_llllOmlaand Arizolltl puhllc ulll
ity C;r_)lilllliS_.llOliS,l(Jf-i![$eCJllvolyNO£idltiStrllonI5WOle1l/scIott 1LG osiIm_llOtw,.ffe iii 1{1f30dollars.

d [: .,illmalt_shavu {i(;,:macliustod to totlocl loft Ihall 1,(JOO.rrtclgaw_lllplalllt ltlo otlllYltllot reflect I.uBOdollar5
o Flgtlros .'_liowii li, Iho "'J.Polcoril" (:oltlilifi fopiosoril li.XI oslimalo.<_in 19116dollars.

{:;Otll(.'o CiovltrlllllIJtll A(;coilllllrll.] Olllce, NF-76:_)O.c'OrlllHi.c;SK)ll/llq[?0._[L-,_t#nlalosAppo,w Low,C,AO/FICL:D.BS.18,1.
NA rIOI _lplillc:alill)

Basis for Cost Estimating • Suf'liuiunlh.,i_dlime Iu ilillliut'licture_lllrequirud
uquiprnunl liiic.l hi-)lain lill recltiirecl ]lil-)(Ir lilid rnn-

"l'he t'NI. alid '1I.¢i i_'c_st-uslinuiling luuhniquus are slm- lc, rilils

liar, In l_,lic'h uast_,, lhu phy._iulil aspects tit' dec'olnrnis- • Ali Slleuitil c,quillnlunl (.,ll,<;ilv llr_lducl_,d
sitlniiig, iilc'luding pllilln'ilig, sllit't'ing, operalit_liS, and

wlisle diSl'lClsii], ai'u dividc'd ini(_ W(ll'k linils, Metisuru- • l.lihor supl-)liud I-)y exi.',;ling I-)uilc_ling ll'lidu Lillil)ils

IllL:IIIS Cii" IilIlU, \Vtll'kt:r racli;.lli()ll eXl-)C_surc, eClLIiplnClll • No/ l-)rohlelnf.; rnc'.eting lhc AI.,ARA (As I,m,v As

reclilirunlulll,,, and c'orl_l'_rmc,l_l rcmoval Iii'c, rriltdu t'(_r l,tettsoluthly Achievtil-)le) rtldiutitm exl-)_mure Iiilr
ulic'h lask. l)i['t'luully t'llc'tor.,; are lir_l-)lied i_ utiuh lask. its.
'l'l_u liisk usliinalc, s are Ihel] sunlil]ed tc_ yiuld _t "I_c)II()III-

LI]')" c, llgilleUl'ili_ c,slinlll.lu, _('llllt.' ill-ip()rlillll ce)sls llSS(_uitlled with lilt' physic_..'ll liu-
tiviiy of' l'(;]t.'.llsiiiL_.z,ii nucletir siiu ['(li" i.lnreslric'led usu

I_NI. alll.I "l'l.(i aTl'C,U Will Will.li 1C'UlllliUal al.'iivilics ill'l.' iii'U, llOl I)lil'l cii" lhc dec(.)rlllllissi(Ulillg uo.w,I eSlilll_iles,

lie(:t:,,,sliry I(_ u(_inplelu t:lic'h type cffduutlinn_issi(ming. "I'll{: I'elli(Wlll, pllckaging, shipping,, lllid disl'lOslil (li'
l]lllh c(>_,;lc,_liinlilu_, incliiclc Ullgilit:urilig, phinliiiig, ro(iii-. Sl-)ui]l ruel, ilicltidiilg po(d-_l(_i'ed I'uel, ['tlel iii ¢ll,'.ik!_, lllid

lliicl(_l',_, lah(w, \vii,_lu Irlili_porliili{)il, \_,'il:;Ic disp{mlll, lhu final c:()ru, Iii't: i1()I duc'onilriissi(millg c'(mls I-)ul philil

l-){iwer c,(lii_tilnplitlli, alld {_lllei pi'(_¢tm._t: _, llccesslil'y l(i npc'r_llin[4 mo._ls, "I'he uliimille di,_l')_mlil eP lilt: _pcnl t'uul
rulurii Ihu _,ilc I_ a rc'le_lsahlc', n_nl'_u.li(mclivt; ,'-;Itilt;, rlllses li p(_lelllilll l-)r(fl-_len-i t'_i" .<,i(llllt; ullil_, Ii(_wevcl',

hc,c:llusc, lhc I(liig-luril-i higli-lcvcl wlislu cli,_p(mtil i'epos-

lnip(_rlanl ;l_tiliil_li(lli_ ililplicii in lliu c(_l L'slillililu._ il(_ry i,,,;i::urreillly pr(_jeclud I_ hu llviiil,'lhlu irl ll¢c:epl
ai'u: wllslu iii 2()1(), lilid 12 (_t' ihe 110 rlpc, rlihle llliil,'.; (yetir

(:ll(.l ]t)_c))ill'U sullc'.du]e(l I<.l he relired I-)utiu'c, Iheil, Llll-

N(_ c,Xl_t,L'lali(ui _i' atl iti_lilielil I'(_r h(dllullC'Cks iii le,_isli lul/ip()riiry ._itc,.,Stlch ii,'; ltle lli(lilil_lred relrieval)le

lilts(li _ll lllalt, rilil_ .,,;l(ll'lige, hec'()rlle,_ llvliilltblu, ulililies ]llive the t'c,llo\ving
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c_ptil'm,_it' thu F,hltnt tnrc,llt'ud i',ul'_wu201(),, Sources of D/sagreement over Cost
e ],CliVe' lhc I'tlel (_II ,";Jte,']'}1t1,%LitJliljcs (I)llt IcU)VC Est/mates

evt,t'ytilir,_, _,'m_itu _:t',tlh.Idn',l'_ I'tkrdt)wll tll_.' li_t
t'c_rt'_.'l_mtturv_hipl'_ill_,, i't,(.t tuld l'l',Jl, di,_u_,rt_,Utl tllu trt:t_t_llt.,lltul' tl Iltilill'}L.'l'

• t)J'_.'(),'.;t-e,_tiftt£tttll_i,_,_klL.!,_,_ ltltp(_l'tttltl Ll{i'f'el'eltcL,_{trkt,',+-
* li,ro., tm-_ite um_ks, 'i'hi,_ Ul_tt(_alis mllt_ti_.' l'ur _ulltl+ltult_ tilt'iudr., till' I'ull_wtal_,,

cut,led I'uel but rit+tre_tlintk' I'c_rIIt!t I'uul (le_ (llut_
' ,_LT.om_d u.t',mpmtth,_l__'_f'tltilit_.' tllld t.'tlllll'lit.'tt)l'iIl_k_ui ._yeilr,_ t_1.1tof _.'L_1'¢),Bhlplni'tlt _i' ult,_k,_to ,_liIl'l's

t_tlt,,+,rmit<.+,+,.+_,','_l_'_.lt',,v til,,.' utility in l'+U,_it'_It_fur t;
l'ew but llt+l Itltllly, Slliptrtullt tu utller ,,,+Itt.,si_ till- " ,";i11_,I_.'_,'+.P1'_tlst.lt_ubl¢ sllil'ti_l-_
I:k_.+ly,
' o Apl._ll_mtit_ll ul' dilTi_'ulty I'_lU'tt_rs

Ship the s1_enlfuel Iu l"rmu.,_.,for r_:l_ru_.'_.,ssiny,,II I' I_ipe..u'utltlly,tl_u111l_tit'_l,_
i._m+t ul+.,,u,rii' thi_ imiu+ul, but ,,+_+m_,LI,S, utilitk,s
huv<.+'pl'¢_l+m+,dit, • Stetltll ktt:t1+l+tttt)l' l'kPtllt)x,'ttl

" l.ii'+-u,_t_:11dthr Ualil, ' l)e1_ulltit;N,

" Sllil_ lh+,:l'ucl it+ tl ttlunitc_rcd l'<..,lrievttl+le+,.+t_.+l'tIBe

(MP, S) l'z1<.:ilitv,ii"t}ll_.;int),,,,ttiltll-_le+ _Iz+ ,01d (..lm,l)t),_Ith)nl<lr L1tlllt}' ,ud C(mtr,+t()r _tilffs

'l'llt., ll)t_mtlikely t+tllU()llle it"+)ht.zt fuel will t+v lel't (m-nile "l'tlble l._ slit,tw,,, l'Nl,'s eslilllttte t'+l'I)NI+,'s t)lltl 'I'1,i;'.,.+

iI) tllt' +',,tt_1'ttCul+(_t_loi' ill dry ,_toraB_+','l'l_is seellari<._ i_ cUtllulutive mt£11'l'lul'_t>r recluiretr_etlt z_t tlle r_+,l'erelleu,
uullt+,d"<+,t;It.tshi_tt.lt,wl)," l+_'+vt,ry utility i,,.+zlwttr<: t+l"this IIWR, I'NI. il_lli_itziill.'.+tll_tt "I'I,CI Ill),',+htrBt.' ItUtltl+et's +,+I'
l_¢'+ssil_ility,hut )wt)tc is izuuourttlnB l't_t'il <:)l'l';r+,.,l+tzrirtB t.,xlr+.znttllT i11sev<.+,r'tlltlrett.',+,li_,iut.li_)_ t.'i1_illeers Itllcl
t+ITiuiu,l ustit_itlt_.,_t+l'it+'.,+u.',+t,+I'I,C+htzmdevt+'lul_t.+'dt111 tt;.<.;lliliui+.tusurlcl +)¢Iditit,lttl st)tiT ti_)1,vl'(+rst.,uurity l_vr-
Utll_ul',li.,+ll+<.le_tltt++.ttuthat zt ,+l.-yetzt'delay il) l++Birtllil)_ ,,.+ut11)ulz)nd t_tllers, "I'I,(1 l'uildttt++_,lltztlly++li,,+,£11_,r'ee,,,, t)i)
d_.,ct+nlmi,,,+._it_i+_11_at t_ll+ .',+still 13WIt, wuuld ut_+',+t$_ Itri+)+)'rut.lui1'¢n+_ellt+s,tZl'BUltl_ thtlt tllt: utility ++.iI111t'dturt1
t))illicm (1¢)_, dt+llztl'+)l't+r n)i,iruum utility st)liT Itzl',t_r ¢_v+,.+,ru_I)_l+t_.+t.uru,_pt,_ll,,,+it+ilityIt+ tilt., l.'>cUtmlrtli,,.+sitmi11_
ttlt,+11¢duril1_ ut+l¢l ,_llut<.Im,,,1),+I'I_+tsl _.+I'tile elltrk, y ()p<.,rzlti¢+11,',,C'()lltt'zzctt;r tutt.l tlzzlt zt _iz+t.+zll+leiltilit._,' ._IaiT
r)_.,t+'_.l+_.Itt_ duut+r_)luismi¢+i_lh+ til)it WzI._t,'._tirlltttut.l)li $I will I'_¢rt.'<.luirt.+d,"l'l,(.; l_eiiev_.,.,.,tllttt l_'Nl+'s c_tit1'_tltet+l'
mittit+r_ tt_ $I,S rl+_ilti<+',i)ptr yt+.,ar, Ni+ +(,)ti_)k,u_ui_+.,s, thu umli-lltmrm r+(.lUil'e(llt_ cz,r,ll+let+ tll_.,juh i:+It+t)It_v,,,.
()t._N,I,repttir.'-,,<,lect_,illtl)i_sit'_l+_+l',_,et_lltlU.XUtt+_rti:x)c), t,,'
t.+',_tt'ztsecurity Wtt._itlulu<.:h.'d,

,",ilu_l+X"+r,,+uml)(mhle ,_hlftiuK
N_.,itller tht++'d_'mc_litit+trzz)Id t'uttl+.+vzzlul' t)or_raclitmutiw:

.,,+trzl_+:ttii't.,_ilt)r tile reslt)rttthm t',l"thr silt tr+it _ret:nl'i_'hl I'NI, t:,,.+liilLilt_.,_aru btt._etl t)il l',,vt)sllil'ts l+t+,r¢l+_.v.I'I ,( ;
t.,t)ildilitm in lmrt <+l'tllt_¢l_'u't)Itlnlissit+rli/l_u(_.,.+to.,+tim+it_.,,,.+, t.'._titl)tite+sttl'L'hltsed t'_l) +tni1_Blt+'Sllil'l, l)iszt_rt+,vl))c+'_Itim
,_i,_ut.+'llivt'u i_ ,_t_NI,tC r+.+,¢itlirt:lllt+,_tltft+l+these t+z,+,+kn, tl)in issue.,ts tle,..'li_i_Ig tz+'.+PNl. ill+lutlus cyril)ill _.+'t+stl'ttu-

lt+rs l l_i1l'I'I ,(1 flit,,.,_tll'{mdy ittulud_+_d,"II .( +.'.+i_It,l_'-shil't.'..+
A_I i_r_l+t+rt+ir_t+tdt+lititmul +zru+)oI'tl_l't.'el'liei+l ill ut),,.+tt.,,',+- t.,vvrytl_i_i+.,,t.,,'_cupl _,tlttill k, 1111(Il+£1Ukil+ii)_tile t'c'ttut(++l'
l+111ati11B+s (+It thf.' t1.,.,t._(',I"utlrrelit ItCttlal ut+st.,.+l'llther vessel, II ttl'gtl_+'stil+II tl1_:stPk't)llil+'.+llil'tl)l't_vitles nt_ SZlX,.'-
tllalZ l+1't',.ju¢l_.'dut_sts, evun t}it_tlBi1the det.'t+i+)ll)issit_llil)k; ill_S SitlUe tltlclilit>iltzl ct)sls £tru t.'l'¢zlte(l I+7' t.,xtrll l)littl-
ttutivity iI_uli' is i_t+tsuht..'dutud I't+rn'_tti_yyUal'S, tll1<.lthe ztB_..'1+)Ctltstai'l', the s+,.'c(uld-._hil't wa_t+, tlirl't+,rr+litial, it
l'tlture ct>_ts Iti'c <.:_.,rtttilZIt+IJ_Uhi_hur lh)Li1utit'l't.,llIk.'t_ts, 5()-l_el'_.'elltpi'elni)Im (_11eqtiil:U)lUiit l+_Ultztl,Itiltl rc<.lucc,,¢l
l'ht_s, t11¢t+,t_t t>l' l()w-lcvt..,l _,,+,'ttmt_.,diSl_t+.'.+ttl,;z kt..,yCt+st _+I'l'_ui_.P1_'y.I_NI., l_t'_',+vvver,tzt'Btic,,,;tlltlt 'I'I,(;+._ Iz)r_t+,
Ct+lilit>)>Itr+'))),i._l+;tsc<.lt>ilt:tlrrt.,llt wa.,.,t¢di.,+l'_C+_ztlt+'hlLr_e+_, utilityll)()C (+Vel'l)uzzt+lsit)lT u+,_,_I_til't+'il_I'Izztet+ldti¢ tr+
_)<'_ttile i_luuh hig,llur prt).j_+,utt_dullltl'y,es izn_It++rll_.+,l't+rlh- 11_, I_,ll_tI_ t+f"Ill++de+ut_i_)ttlim,,_iu,lzi1_ pt.'ri_,'+dur_<.l+r+.t
t.,(_Irlillk_le_it+l)al c()itlpU_+:ts._' sil)_l_+-sllil'l +.tl_l';rtm+h,

+
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Table 15. PNL Comparison of Staff Labor
Estimates Without Demolition
at Reference BWR
(Staff-Years)

Ontogory TLt3 PNL

Ulillly ............................................... 't _)"I I / ;t

DO(; (:)ruth,rod .................................. 3tiL' Ilia'
I_)(i)( : Workort_ ................................ 5(til :IU()

I (_lltl ........................................ I/l t I i 4,t

IiIMO _l_IIll(yoilftl)...................... I 'I

51our(;u HI _3ftlllh (I'NL), Ptuhltllll,_llyfO.qull!t I iMLIIrtulull_ lo lm lJuhlmhHI In h_flh(:c)mlnUlocltt_ol
(),III', ,5'#tIUI)" tlll(t (:O._tt5" ot [9(J_.(jIt/I/II._I._/IVIIH!/ ,I /t_"h't'IV_('(' _(h_ilill!l W_IIO! /tOLl('tO! t'OWOI _,"IHII{VL NUfIl:(l/f;I I.
{)(_t;-',A{Itl(}¢l{lum,I

i)lfficulty I,'lict_)rs structtlres tirol inlerl'erc willl i_ip_:tlzlclt_tlwr _tructurt:s0
and rctlucing the ¢lczLHtm.'t'_lr_mml I_ii_esnmk,..'s tlz_,

l)ilficully l'ztcl_r_ are used Ic__ttljusl Imsic titre' t_sli- ltvcl'ltge i_tl_c-cutlitlg _tssigtzmenlm(_retlitTtctzll _tlltl It_ss
I_mtt's, '" 'l'hc _lit'lqcttlty I'_t¢l(_r,,_tl'c llciglll, rcsl_irittor 7 pr(_ductivc, 'l'l_,(.I_tls(_t.,n_pll_tsizcs IIittl tlitTiculty t'_tt.'tt_l'S
i_l'(_lccti_n, l'_tlhtli(_n, f_rtdt, t.'llvt.' ¢lt_lllit_g, _111tlW_l'k ttru ltll IlVcl'ttgC _1' lilt,' _tvl_thtblc Wol'klllg spttcc in got_tl
brcztk.,,, 'l'lXI apl_lic.,, its dilTicttlty I'_tt;tt_l'Stt_ tilt' Ul_l_er tllltl b_td plltnt,,u
bt_ttmls iii unit I'_tclt_r c(_sl dcvcl(_lmlctll, x't,sulllng it_
Iligher cstillmlt,._ (_t'iIic t.,_.,il t)l' lt .jt_l_tlutn I'NI.,

PNl, statics Ihltt its rt_vicw (_1'bttcklqttcd l_l_tnts ,,iI_(_ws
An exanlple u.,,t,tl by I'NI, is 1'1,(3'_ _l_l_lit.'alhm ol'tlil'- mil_ill_al tlnp[_cl _II tlee_mlmtssl_ming crisis, PNl, estt-
fictllty I_t_..tt_l'Stluril_g II}t;ttlllirt., tithe _ldt,C_lllalllill_tth,I1 lllltltts IIic cusl lllll_.lt:l O11 I]\VRs and I'Wl(s l'r(ml post-
rig i_ iii Ol_et'ltli_,_ll lind tile w(_rkt!l'S III't! largely w,'aiti_lg I'MI h_cklqts Iobc ltbt_ul $1()(),0()0 l|lld $2(_(),()()(), I'L'-

t'(_r the tlcctult_trninatiotl st_lutit_n t_ ct_n_l_lt,lc its cirt:u- ._q_L't:livcly,I_NL ttls(_ tlisagrcus wttl_ wilful ii tlcscrihcs
lati_, I'NI. _trgttcs that the dlfTiculty t'acl_l'_ apply a,,i 'l'l,(:I'_ mclh_)d of t_tkit_g tl_c tt_t_tl I_tl_e Ictu?,tll I'(_r
t_llly tt_ tl_e .,.,ut-t_l'_/tu_tr.th_wn/lllt_vc-timc ttntl 11(_lI(_ the I_l_mtUll(.IclJvitlJllg by I'ivt: t(__tl'x'tvc,Iii tile llVt,t't_tgt:
lhr' !,t_lutit_ll circtth_ti()tl titl|t_, '1'1.(3 _tgreed with i_NI. nutnbcr (:_l'pipe t:tll._,
IIml il,_W(_l'kdilTicully fItcl(_l' cstinutti_l I't_rltir, tlec(_rl-
Iat_ilmli(_ll rig exallll_lc ilmy I'_t_Iligl_, ll(_wcver, '1 l,(I
Clllf_]m.,,iztx,,IIll.tl IIIcrL' Itrt., very few ol}_t,r _lt;ct_tlltllis.. Steam (;enoraior I_em(_val
sit_l_illl,,,_lWt'}tli_s wilt:re tl_c ,_IalTsols ttp S(_llle CtluiP-
lllent (_tlb.jct.'l It) w(_rk tlitTicully I'nt'tors)ltll(I IIlell wuits
while tilt, t,quiptllCl_l w(_l'ks I_y iI_e!l', "l'l,(i Iwlit;vt, s IIi}trPNI,'s t_,_tillmtct)l' I{_,()()()t11all-I1tmrs

t() I't.'lll(_Vc four slCtlll-I gtrllCl'}tl()l'S iS It_w, "i'l,(i Ilolc's

I11}11rctl)oval _llSurry t(_(>k24,()()()1111111..11(_ttr,,iper sl_-ttri)
gClltrrl;It_r, ('l'hc Surry rclm)v}ll It_()k pIilcc _tl'lt,r I_NI.,

l'il)e-(!utthll4 Assl_1nl)th)rls nlaclc ils 1()78 estitm_lc._,) I'NI. l_l'(_vitlt,s at_ t':_lt;llSiVt:
Stltlttn_try t_l' stcatl_ gct_crtit(_r rt, tn(_v_ll isstles (lll(_slly

'l'l_e I_ii_t:-ct_tting disltgrt:t;I]lt, llt is (_ver lhc aver_tgc I'r(_ll| lilt_, i_crsl_et:tivt_ ()1' t_ccupall(mal (h)st_) li) its
lellgth _1"_tcut pipe ttll¢.lIIw llVt,l'agt: dit'tqcttlty I'_wt_r, NL.IRI.;'.(IIupd_ttc, Allht_ugll PNl, _tckn_wledgcs un-
I_NI. eslilllalt,s IIl_l _tctll is II(?t't!,tiS_ll'y, ()11 llvt!rtl[J,t', (.,v- t!t_l'l_.t[llly(_Vt_l',qtt.'lIlllgUllel'lll()r tl(_,_t,trt't't;t'ls0 ii II(_lt'.',%

cry 7 ft,el, "I'1,(i t!stir_uttes 5 l'ct.'t, 'l'l.(.I _tls_ apl_lit.'s Ilmr rove,li cxperit;ncc al Swt,(Ic01's Rittglmls I_Wl{ SUl_..
higher difficulty t'act(>rs tt_ the task, Aut, ording Ic_ i+ortr+its I+t,litrl' tll_tt lhc (_l+trt'atit_nuttl_ lhc tltu+c t_lttch
I_NI., tl_t' c(_lnbilwd elTt:ct ¢+1"I'cwtrr t.'ul_ £tnd lt:msdit'fi- _tl(+l'cquickly tutti .,,imply Itlan "l'l,(i believes,
ct_lly is a sigllil'icant ¢(),_;1rtrtltlctit)_l, 'l'l.(:i £trgtlcs tl_ttl
5 I'cct ,_ al_l_t't_pri_ttcbut disputes lilt, r_titul tirol ii is
l,_ssiiblc t(_'qwcil'y lilt' avel'agt_ pilot t.'lll I_rt'cisely witll-
()III in,,qwclitlg cvt.,ry pipe, In tl_t,l_if_e-t.'ullillg area t_,tl(I Stllllmltl'y _f (',o,_t I)lfferences
in t.'t_,rlail_t_thcr Ilt't'ItS, 'I'I,G m_tes Ihat I_NI, ditl nrel

restart, its l_)7g rt,cltlir_.'tl_et_tsii_ IIIc liglll _1' p(_sl-'l'M] I_NI. t.'_lcul_le,_ llml tile c_sl..trslit_lating tlil't'cretlt!t, I_t,-
I-mt:kl'ils, _ll_cr hllckfils0 illL'rt.'_.lStt(I ct_l_l_lt_xily, lllltl lWc't.'llPNl, _.lll(:l'l'l,(I (m lilt' I'('l't!l'trlltrt_IIWP, lllll_tllll._
_tllcr (_lwralit_nal t.!hltl|gt.rs, Acc(_rtli_g I(_ 'l'l,(i, lht,._t: I(_ $5('_,'l Illillt(ul, t'xt'lu(lll_g (It'nl_ltli(m/rt,sl(_rltli(_n,
cl_angc_, I_y It_l(lil_g l()ls (xi' I'wlltlil_g pif)t,, mldi,_g nt,w "l'his I'igurtr is c_tlt'ul_tlt,tl as I'()ll(_w._:

_"'l ht, hl!,Jit'r lhc tlll'fit'ully tttt'l_u, lhr' llll_c! will Iw lhr I't_t'l_,r u_i(!tl I(_ _t'_th' IIw ha.,,it' Illvlt' t',dilllnh,.
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('=ltel4()r,v ('u_t SOUrCeS uf Cost Esca/at/on

_ize (1l'Llltlitv/l)()(,' Htzll'l' $2_),5 =zrubll,_(.'ll Illl _,'(I,_1 {ItL'l't, lt_L'.h l'(_l' IleW ('L°l[tllt'_,'tlt_'ttl._ llllt[

13uu¢_111111i_,_ioilillgI,=tl_¢_l' $1 I,I e;=ellhzti_tl(iI' exkliIl_.__'_._l_,AIIIt_11_tile' IleW Fe,ltiire_
()Illee $1._,H 111t.'11t_,filL, 111(I._1.si_llifi_.'ItI1li11e1'(,m,e_i11'_.,111111_.,_Iztl'l'

I'otztl $._(i,4 II_'L'II_.'_[I(i l'edllee Hv(.'l'll_erildl=llt¢_11¢l_l,_izge,tlM.'_l' ltlZ
e,_,lertlilJ de_.'(_lllllli,_,_i_ll_[ltF_,e_tlltl'tl_'l_l', itlld , pre-
dew,_t111'i_i.s,,.,h_11111y,e11_ilteel'J11_,,,II i,_w_1'lll ll(iIiIIi_ llutl

'l'hL' NRL.' _Ii111d._hy I11_.'PNl, _.'_liillZII_.'_=111dlee)111ique_, i11_l'e ii11p_i'llt,11 111Ille I)I_(,.'()N L'[i_e I[tllll iii lilU
I:!XlWl'l,_==I'L',_plil o=1Wilelllet' tile NR(.' e._titlttite,_lll'e _AI",_'I'(]Y, _i1;_¢',Nll_illd tlt_,_L'_ill liCttllll dee¢_lllillt,_,_i_ll-
I(_t_l(Iv,', ,&_'u_I'diIt_,Lo tile (Itwet'11111e111,'\eut_t1111i1_,, i11_,t_pu1'illit_11._tL11'11t_tll lilb,li, 111tI._l'_reli_b_i_i¢Ii'L'',,Ii'J11.
()l'l'iet_(CIA()), 111t_1experI_ (_,_,'11_>111(.;,&()did 11oii¢I¢,11. _.'lll ¢lt_.sel'edtlelit_11.__ii' e111'(_l'ee111_,11(_I' n.,_,tIliiiklt1_,
lil'y l_y 111_111L,)b¢,li_,v_,I1111(I)ic' NRL' _.!_Ii111111_.'_(iIlld i[I¢' ¢lil'l'L't'e_ttlttl_.'_I i1111_II_.'i_.'it11be _'XlW_'tedt_ wi¢le11,
II_,:llCeIlle I'NI, e_llllmleN)llt'L' t_(t IUW, '1''

ts Ni,tC"s pt_sitk111tl_itl tll_.' I'ttl_dil_g levels i_l tl_ c,g.tlr_.' ill llle I)A!C'C)N eltst,, ('l'llt.'se ut_l`<,l_litl _.,¢1_leltl-
rule_luklng dr>11ol!'l:l'_l'u`<'iL'lll llellllll c'(IsIN lllld II_ll Ihey eg_l'ie,__.'1_1I,., ¢_l_ll_l'ed _lt_'eull_.'I_ tlI_,.,_.'ill l'_d_h., I_
sll_lld 11_lI_t.,_l,_.'_.lI\_r hld_ _l' n_l_,,r_l_king,l_._lller, Ille (_.1,c.,_..,(llu co:,t _.,.,.,_.'ululk_lt_ I_)_(_,'l'_lhlv,,_ IX _1_1_1I_)

tilL.'_.'_tl_l_i_tl_'lilt.'..,tll_l(lu li .g_'_odI'=titll e_lirni=lttl_ L'I'I'(I='I I_l'il_=itt'ilye(lllu'el'll file I)I'L'()N {'_1'._'('l'l_hk,.', 12, I:_,
ill,Li I'_r(_vM_._LII'ell_(_llllhle 11_._1.11'1111{'eilllll Iii,..' I'u11_1._will I_, _1_117),'1'11___I'ig_'L,__lt_',_,'llll_,l Iltu lltl'yusl _.'_,.'l_ll=li_ll
I'_..'I_v_tI_I'_Iv,'l'he NRC' _.l_le__.1l W_lll iu do _it,.'.._lleeil'i_.' I*._ l_)tl,l tomskI_1_'_.' ill tilL' elll_.T,_rie,,__1' ntdi_llelivv
rev i_,w,__r <.'ll<,._.'kII1_.,utilili_,s' _'<,_q_,li ',,v_.llllstile ultltlie._ w_slv _.1i,1_(_11_i_i¢I_._ll.._ilvelle_'g._.',but II_ttl _i_l_..'et_l'l,:l,
I_1l'eVi,_eet'_Nl,,,,iwfi_diel=lly rlllller Ill1111i'ely (111N<1111_., L'IIL'I'B_'C_,_I:'I===_,'{'d,'<II'_IWLIV,'IIiI_.'',','it'lL' <li.'l'_t_._lU_I_

Table 16. PWR: Adjustment of Estimated Costs for Immediate
Dismantlement to 1984 Cost Base

P(_roollt of
El_tllllntod Coal E.IIIIlilI,_(I T(_I_II E_lllmnlild

Co_l Cnl_gory 107ll Cow,Iu Aclluntmonl 1904 Co_ts
(ulllllon dullnre0) Fnc_lor (million dolluru) rJozzln Bofclro

(;onthlgonoy AIIow.lt(_o

bhJlllr(mA_:llvill_(i ..... ;' Y:I,I ;' 2 ', _.!1!_
{_l_llltlllllllillH(I !, 111:1 :1,() I !, :l!d'_
I litlll{_ilf;ll'Ji)W_-I.Sl{l_l .... t.;!l:l ;' ;I I lilH

1,>1f11I._i'll)_.,tll (:;l_!tl_i li li I() " / ;",' _lli,_l ,I,| ;'

_:;lfll( Ltlllol ........................... tl t)tlti I li I,I ;1111 21 (t

I IIHr{Iy ......... :l.b()() ;.!,li !1 1{)() I / I,

I()()ht Ilftll I qltll.ll*rhl ......... W.!2 I h I ;':1:1 ;' ,i

Mt._lq';lflhlll(_(_u!:,._ilPl:_llH,, ........ I i',! i != ;,, :1:1!1 ,I !,
,<iI ,n',lillly ( ','_llll,_l(:h_/,_ ...... _ _ ' I 'l I t ' _ I / ( l I /

I'lll(:lHill IIl'_illlilll(;l_ . tlll(I _ ,l I t;'() ;' I

[ II:It/Hill t till 4", () I'l li

";llld(_hll , 2.'t tl? I '_,' ()l),l Ill() (I

(;(_llllll(l(_ll¢:y . li ;)()', l:l (1(11

I_',t_fl t.(ml,, '.11()2ll $' I t,!, (H)h

1,1¢_1,, (;()!ii il(llll!,llllHltt fil{;t(ll!, iIIt_ I(=llll(l(_ll I(1 Iit_illl_tl I,,,1=11=_
!:i(_llr(.:l_ I hl(;hl(, I'()W(_I fll_hiJill(:h IIIfiIIIUIIL lll_dHh'd i .', '.';/.'; h'! [ltll'lqll/lll._i_lllllllkl Nll('h'ilr t'l_iV,'_ t ,l_'dll.',', I I'111 Hl' ,1111;' (Ihlh, All(,, t A, Mil'(

i!1t1=_), Jl I ',J

'l(_li N (i_.'llrl'lll /\_'_'_lllllllltt ()l'l'l_'_'L '\'/J(''_ /_('('_''l'H""_'''m_l (',,_1_ II,pCm /._,w, LIN li,,\()l_.l'l I),;'I,";,I;_,1 (\Va,,]1101),l_ll, I)(' lul,, I'_i;';)
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'Table 17, BWR: Adjustmerlt of Estimated Costs for Immediate
Dismantlement to 1984 Cost Base

Estlntntocl Goat IEBthrllttftcl Poroont of
Coat Cntorjory fgTOGs.ta AclJuatmovtt ' 1U04 Goats Tot.I _.tlmntodGoats Uoforo

(million dollnrn) PeG(or (mlllloll dollnra) _Ooe_tlftgonoyAIIownnoo

I)l!_llu!ml (_l thqilHl_iLqlVq_M(ilufl_|l
Ib'h!iltl_tll AI Ilvjlhl(I ;:! ',1(1() ;J O ,I,dl)[I

(_lllthtvlitr_dlh_(I , ,I (}()!} :1,;? I {i,_)(|O

I Imltl.t4(hV(, W(I!_I, m I .,((IU ;t.(I ;!.li/|l

I_hll I Pl',ilDU,ull (:_l,'il_._ .... II li/lt ? ,I _!',1.8// ,1'1 b!

,"4hill I ,llJul I/.bill I.ll Pt.t.(lgll ;!/,l_

I nt,r!lY ',l_ft I_._ n I(I.(lltll I/.!i

I (i.ol!._ i|llll t (llllllllll'lll ;!.01(i I !, :l.()_-!'l 2.,l

MI.tll:_lt .Irll,( tuft ,'-h.IIII fllU_ I/Ib!l I.b [!./ItLI ,IJ_

_l,_(;lilllv (:tmllil('l(.tl!_ .',lbB Iii !i/O I,/

flll_ulo4t hlBtlrllll(;(, I1()_) I ,I I. I;/() ;L I
Ll(,'lPllh(9 JIll, t,_i _ ,()li l I1 h () ()

%_.lt)h Ildll 3,1. li,t() ht) ()ltlt I ()0,()

( ;(lIflln!l(,_uV ,. .... I1_/I0 I/.,I I /

I (Ilill ( ;( lill,_i ....... 'l'J, !dfr) ;'() II /,OB'J

n (;Ohi dlllkl!_lllli_ftl_,i for _vfl(ItlW _lfl} Ildl!l_.l(I (iii _,lO!ll fldjthltlll(llll I,Ic:lor,i ()l ;!,lt I(]f I_toolrlc;Ity (llld 3,,I IGr ILI(ll o11,
l, NGl iIIl:ll, lll(HJ iii I:(llll_i

Nctlu ('.utfl (l(llllhhll_._lll Idi(:l(_l!l (IVl_ I(_llfl(hl(I hi II(uLilulll hlltll',._l.

I!ll,t!,) I t I;_

Table 18, PWR: Adjustment of Estimated Costs for Preparations
for Safe Storage to 1984 Cost Base

Eathnltto(I Golgi El_tlml_tod Poroont of
Coal C.lOr,lory 1970 Costa Aeljtlstmol|t 1004 Goats Total Estlm[lto(IGoatli Boforo

(million flollnrt_) Fltotor (million clollnra) OollH,ttlolloy AIIowanoo

[ IlhlZ(_hill (tl I lil(tll)il(:tlVt_ Mtllq'liill
(I (_l(ll(til( IlVlt Wilhhl',) () (i'l'l ;_ ',1 I.;?JJ;_ II./

';Lilll I ,llu_: qflbl I li fi,ll4P '1()._1

I_,(tl_, ,l(ul I q_lilJHIq,_d (lib I !', I1',1 ,11

MIt;(l flltlrl_l _/l_i ! ;o I_1lilt !h 11!1;I I Ji I ',Kill J) _1

!'il)t_( hill y ( ',(_qlllili:litf% 'l()b i Ii rlFlll :1.'1

I,Jll(:lilrlt IIIhll(;lll{:t! ;_!1,_1 I 'I .,_ I', ) ;j,()
I t_4,llht' I till _, ()

(,_ll_l(_l,II / I_i'll I _l,:l()'l I()() ()

t i,fll,l_li,fl_ ¥ I !1()/ ',1i_/li

I (,l(ll _._',t'. !l t,i ;q I !P I1 Hit()

ll_tl,_,, Ill_,,_t_ qth_llll41tvh ilfn II(ii Iii(hHII) (ll_illlillllllfl( I (;(l_ilh ( ;Itll{ tllll_l_llllll_lll I(|q'l(ifh f(tllflllii(I Irl Iliiil((l!il Illlllh!l

_,_,llll i, I hit Ifl_ j'(lwl,I jhlh{idll(;t IIl'dllllllt. l//)(/dIe'(/ ('(p,'ll.'. /1'/ {)Ol(llllnll.%_fl(VIIIlll Nllg'llt_ll I_(IWiV /_l('lllll(,,%l.l_lll t,jl_ ,li)l;, (Itllhl All(I, (;A, Mily
I!llllO (_ t ,'
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Table 19. BWR: Adjustment of Estimated Costs_I,,:._,_' Preparations
for Safe Storage to 1984 Cost Base

L_atllllflt_d ' Coal f,utlm_tted Por_ont oi

Oust Ontpuory 1070 Ooala Acllustrnoltt Ioo40o_ta 'Fotnl Eatlmttted
Coat. Floforo

(mllllof! cloll4lr.) f:notor (mlltlon clollnrtO corltlnf/onoy AIIownnoo

[_l!ll_(J_zdllul I'hltll_icliv(j M/I[II/iHI
(Ihldioll(;llvu Wd!llm.d .............. I._!l(t ;'(I 'd ,1()1 /II

,_hdl LtlhOf .............................. I I ;I_.,,I I (i 1lUgOl; Iii 4
I.:nl)f_lY ......................................... ;! I_!;; Jo (L;!_I/ 2() !1

MI_(I_IIIIII!IIU,LI_'_SUl_lfllu'._ ................... I if!li I.!0 ;!.(I,I;t t_[I
_:}pu(._lldly(',t_nllllch_H_ .................. II)li I li ',1ld I.(1
NIIt:lllBf [IIhLII(UI(ILI ............................... b()() I,I //.)(I '_P,',1

t,lt',OIl!llm[ till(; ................................... li[II| I 0 0[1[I [

_gll[l[Oltll ........................................... [ t .O',IB _1(),',l;-!(J tO(I ()

(;L_llllM(ltllll_y ................................. ,I,[-![}() /! li I

l t_llll I.;o._l[!t ............................ ;' [ .:!U[I I.B ',l/.!)1)(';

a (3(.l!z[ tl(llll!llfllllfl[._l [ttf OIIUf(Iy (IF(_ h,_t!lu(i ()li (,_,_,_L tltJjLl,_lll'llllil [ll_,;l()l.'._ til ;_,t'_ lcr tllu(:lllt'.lly dllltl ;ii ,I [(._1 [_.lll[ 0i1.

b_(_hi.'1 lhll!l(_ (t!l[itlltll(l!l (JO11(.1[ini_ltlllO t[t_tlllitfll[lll_] (]tY._,l,_i.(',051 iltlj_,l:'dlntlnl t_t:lul!l I(.|UIl(](ll] 1o III_IIIU_.I[ hlfll[lli

I!lll!,), I_ Ii.'



n1111I<l_w11 will I_c' I'_'tlliil't'U ill _()1()til' I}lill nt'c'¢_11_llll'v-
<,itlt' c'l_lilliilliiltlli_ll will ll_ltl lllilli_ll:, 1_ Itlc' _'<_._,l_ll' tlu-

AL'IIIIII _'el'SIl_ lll'II,jL_L'l(,ij ('11_l._ t'(,lllllli._sl(,llill[!,. I'llt' I't'._itlll i_i lll_ll t'llllll'u' t.'(_._Is IIItl_il ht'
ill_'t_l'l_l)l'lllt'll llll'l)LIb,.ll I'lllill't' ll(ijtl._,llllt'llls,

'1'11_'tlil'l't'r('llc't' I_t'l_vt'('ll Ill_' I'NI (illltl '11.(i) t'slillltllc'_

illlll t'_lilllillt's hl.l_,L'LI till t',\j_t'c'lHlj_llls iii' II111L'11Ili_!.llt'F _l_l lilt' t'.\lt'lll I llill I'llltll't' u'(Inl i11('l'U_l!_t'_-, III'L' I1(11c'lll'l't'll11%'
hlll'illl III1_1 _lllt'r c't_nl,, I_lb:t'_, III] jllll_ll'lillll (ILIt'_lil_ll. u'tlllllll't'll lill'_lllBII u'tllllllli:,si_ll_llt:t't'l_ll'tl _.'su'llllilit_ll i'llc!..

I_,l'<,. _.'_,lllillpt'llc'.v I'llu'l_,l's, lllltl tililt'l' vlll'iilbic, s, lilt! dc'.,

.',ll_llll_l ht' hllst,_l _11 ilc'llllll I,l' lll'<tit'u'le'_l t'_,nl!,. I )t'c'lllll- c'..,_i_,,'._<,i_,11tll_,, c'_l._l us,lil11111e's l_l'_vi_le'tl I_y I'NI., 'l'l,(.i,
lllis._il_llillt_t nlll_iit", 111iil'_,l'1111b' biist.' lil_'ir t'._li1111llt's <,11
_tc'lliill c'_sl:,, I",ilcll t',_li111111_i', ll_, wt'lI _1',tll_' NI4( ', Hltlkt'_ u'lllillt,r_,) will Illi_it'l'nlillc' lile' I'llltll'l' t.'_._ls _ll' tlt't'tllllllli_,-

iI u'lt'_ll' IIllll lilt' t'slllllillt'_ I't'l'lt'c'l t'lll'i't'lll u't,lltlili_)ll_, _11111 _,i,,iiil_!,,,l'ht, t'slii11_lt_,l'_, lilt' tllililit'n, II1_' NI4t', _.lHtllilt,
Illtll ilS c'tlllllilitlllh c'llllllt-',t' lilt' '."_lilllillt!.'.i _,lltlilltl Ilt' iIl_., _lillt' t.'tllllllli_initlllh klltIW lilts, ,,%hii t't_ll._c'cltlt'llc't,, IIItl._il
tliilt'tl, ]"iii' ii Vlil'it'l.V iii' I't'll!_llll_, lilt' ti_t' til' tic'llliiJ c'll_,l!, iii' lill _l;llc' c'/lllllili.<,_,il_li<, iii't! I't'lltiil'illt.', Iwi'i_lic ' llptllilt!_

lliltl c'tirl't, lil c'tliitlilillii <,till<, i'_.'!,lillt,tl iii tlc'c.'tlliillii._._dl_liili!.t t_l tlt'c't_liillii<,,,,illliill!.!, t:_<,l<, I'l_i' I_llt:liilikili,l..!. I_til'l_tl_c,._ lllitl

_.'_lilli_ilt'.s Illill _ipl_t'ill Vt'l'$' Itl_,\' i_Vc'l lilllt', iiil.'ltillill_t till iiil'llilil!li (bill litll t'.,,c'liliilillll) I'ilc'llll' I'lli'

t'.,,liliililill!:t I'llltil'c' vlllllc', l'lic' tlvt_i'llll t'tllic.'t,lll _lpllt,iil'._

<,\c,c,lll'tliii!.t tlltllil. _ilii_l)', t'illl't'lii <lt,c'tliiilliis_,llllillit., c'll<,l Iii b<' lllic, til' I'l't,(lllt, lll Ul_tliilt,_ Iii llliliilili/l' lilt' .',i/c! til'

t,sliliililt '<, i$'llic'_lll $' _l_.,<,illllt': lilt' u'tllc'li-IIl_ i't'llliil't'tl iii _i.il$' t.'ivc'ii lillit,, _litlliltl t!_t.'li _.

,,\ pl'c'c'i,,t'lv tlc'l'illt'tl st.'_lllt' iii' Will'S llllillll ilt' Illlltlt'f.,I, IIIis lll_Pl'llilt.'ll will _,Ut'c't.'t'tl, It' t'Yit'll-
llllillll I_ic.'l,_til'l, t',<,l_t'c'i_lll$'ii' il I_ic'kstip .ili._l bl.'l'tll't.' ritm-

o l',ltl I'lillil'l' t'_,'llllllillll iii' I't'F',tlllilillli iii lilll'lll'!,c't'l u'tllllllii,<i._it_liili_.t i_, Iii llil;,t, I_lilmt+', lilt: illltllllt' lil_l'll'tliiu'li

It't'lillllllll_,,il.'ill lll'_/l_lt'lil <, will I't'tltiil't.' lill'!tc' I'l.'Vt'litlt, ilit.'i't.'il_,t!_i iii Illill lilllt:, Iii lilt 1
llvc'i'_lll c'tlllll'xl til' II tililil.v ,<,$'L,Ic, l_i, IItlwt, vt'l', lilt'

• bltl lC'iii I_l'it:t ' t"_t'illlllillli I'IIIt'l_lI,Vt'l' illll_ilc'l will I_t.' Illil_,lt'!41,

I lypl,lli_'lic'ill i'lic'ilili_ '<, i'llr lilt' tli<,l_ll<,ill iii' I'll(Iii,lit'
livt' _,_'il_,ll'

Future Developments
• Nii iltltlitil_li;, iii' c'tltlillliit<lit iii tilt' I_l,wc'r Ill_iill

tluriliUt ils _lpt!l'illillit lil'_'.H
< I"_lr lilt: iit'.\l I'l,w yt!lll'_-i, i..,ll_.,It'y,lillililc's I'lll' tlt, t.'()lllllllCi <-

f_illilili!.', will Iw I_ii<,l'tl i_ll ilit'l't'ii_illLtiy tlt'lliilt'll !,Itl_li_,_;

l'tiis sltltlV t'lllililltit'_, Ill' ,,il$'ill!._. Illlil, "Iii i'l'l't't'l, lilt.' iii' t'Xlslilil..t I_l_llll!,, i,_lllt' illl'llrllililillli I'l'lllii tlt'lllllli_,ll'li.

c'tirrt,lil ll_,'t'riiil.!.lil t'li!:,ilit'l'rllil-t t,_lilii;ilt,_ I'ilil Iii I'l,c,(ltt. lillli tlt_c'llliliiiik_,illliili7 i_iltit,t,l<,, litlllibly ,_llil_l_ilit_,,l_lli'l,
lii/.t, blllli I'llru,<,t,t,lll_lt, i'llltii't, tl_,vt,llipilit,lil_, _ilitl Ill_, iii. iiiitl Slllllt, Illl'c,il_,,li ill('lli'lllilli_lli, l'lt!lilliili_il'$' iiltli__'iilillliS

t,vil_ll_lt, <,tii'l_i'i,_'<, Illlil will t'llit'rt'.t' il._ I'llll.sc'iilt' lillt'lt'iir iii' lilt' II't'lll iii tlt't'_lillllii<,'_i_lilili!,, c't_._l,', lll't.' IIIIXt.'tl,
i_l_ilil tlt,c'llllililiS<,illliiiiQ, ii, iic;llililI.v iillt'llil_lt'tl." l'lit, itri.

illlli'_ I.tli ¢lii ll_ l'C'C'l_llllllt'lltl ii t'lllllill!_,t'llt.'V ('iii'ltir _ill-

lll'_llic.li Iii t.,ll<,t t,sliliilllillli, I' i\ i_l't't.'i<,<:<ic!tll_t' iii' Will'S ()li lilt' tll_l llli_,lic' _illt', Ilit'l't' i', liiilt' tllllibl iii Ilil, iii-

i_, It'ii_,lliilil_ly t't'l'lllill llltlti_,'. I ll_Wc'vl.'i', ii c'*llllilil'_t'liC'.V iltl._lr.V libllLil lilt' it't'llliit.'_il I't'iisihiliiv _ll'tlu't'tlliillli._,itlll-

t'iic'l_lr lipplit,ll li, Ilil, st'tiler' iii' _,_,'tll'k i<, iiltlt,l,tl Ik'_i!,t_li- iii l;,, iilitl ltir' l,xlit'l ilit,llilltl_, I'llr i_li$'_ic.lil i't'liiliviil iii' lilt.'
iiblt', Igll' Ilit'_i<,<,Uliil_litlllS Iii,ii i't'l;ilc' l(l i'liltil't' t.'lliill!.,,t'% (It'c'lllliliii<,_,il_liili!,. llilllt'l'ilil, _tllllc' it't't"lll t:_vitlt'ilt't, iii

i've'ii I.;lll_Wll t'lililit_'.t'k, <,iii'li ;i _, ilit'i't'_i<,l'¢l I,I .\_,' tlisl,ll_,;ll ',lt,iilli !.tt'llt'l'iillll' I'¢'llltlc't'llit'ill _iii.t<{.',t'sl_,Ill_ll lilt; ilitlli!411'.V

c'lllll'<i_',t's, lilt' ti_,t.' _1' t'lillil'l' t'll_,l'_ iii t'lli I't'lil t'_,lilll_ilt '_, I<, is It';ll'liill!{ Iii t'tllill'lll t, Xl_llC,ill't'_ IIIl'tllit:.'li c'lil't'l'lll tll_t'l'-

illlil_l_l'lll_l'i_llt' I_c'c'lili<,l ' I'liit'lli_lkilil_', rt'tlllirl's IIi<,llll'iU';ll ;llil_li<,, ,'\llllllii_tli lilt' I'l'!.'illli_il I.I .\_," t'lllill_ilt'l_, lilivt' illll
iii c'tll'l't'lll t.,tl_,ls (lllll, <, illl'llilitlii, iii s'.lllic' t'ii_,t'_,), illll I'll. ,lilt'lit'ii, lilt'Ft' i_, I't'tiilt'l'tl t'lliic't'l'll _lbllill lllt, ir t_Vt'llltllll

lilt't, t'll_,l _,iii t,_,t,_ilillt,_.l t.,l_,,l,,. I{vt, li Ilillli!:,li l}it,l't., is Iillll' i'xi',lt'llC't', l' ( )li lilt' i_l,,,_,iiili_,lit '<,itlt,, lilt,rc., i_, u'(lllt!t,l'li

tl_llibl lli_il Ilia.' t.'lilil',L',t' i'tlr 1.1 .\k' tli<,l_l<,_il will t,_,c,li]iilt., iib*lill lilt' c'l_,l_, iii' \Vii_,lt' llisl_l_,_ll, illt'lil_liilJ.', li'ilil_l'lill'l,

;ii li iill_itl r;ilc', lilt' IliL'lit'l I'illllrt' t'_lsl,, t'_ilililll i_c' lliil'ilil, ;ilitl <,iii' I'c'lt'liy, l'. ()lit, ilil]_llrltllil c'tliit.'_,rli is Illlil

t, liili'!.,t,iI Iii c'ill'l'l'lil rlllt'll_iy_'l'<, liiilil ilit'v iii't, t't,l'l_illi _i I_ii!.tt' lil_illtilil tit' iiitilt'l'ilil will I,i, t'Xll't'liit'ly lll_,_' iii

t'llsl<, \Vliilt' ii iii_i$' bi.' I_ll_iblt ' iii t.lilirt.!,t, i'liliirt' _li_l_ll<,ill i'iitli_llit'iivii$' bill will iilll be' It_,_,' t'li('lli,i.',li Iii llit't'l NI_('

c'_,l <, llltlii$' llil'llti!'ll ;i llliil_',.It'l'ill It'vt'li/_'_l Il_i)'ir_t'ill sliiiill_li'tl <, I'tli' i'l'lt';i_t'. llit' it'_,lillili_, i't'Cltiirt,iiit,lil I'_li
,,t'lll,lllt', il is ilit'llilC't,iv;iblt' llilll i'tlltil't, t'lillllL,,t'<, iii wl,ii_ tli_ll_iil (ii' iillill'rilil llllil liiitl li_,ll I_t,t,li c'llii_,itl_.,it,tl I'll-

,,t.lillt, , it,l_,,lil_llillii, ;illll t.'ill_iilll ;illtlili/ili <, c'lililll bf, !,iilii. Ilillllt'livt, will i,t, t'll<,llv,

iilil'l Iii ,_ ,lil_l lli_'_, ili_l, _/WU
il iill_'l lit' , _,liillii_'ii, ', I:u I,,I ,il,l_i,,,il li, Ili__ "h_i',l'lili_'" _,',1', _ill lii<d I_l' _"dililllll'_l I lit'ii, II1_' _",lllliiil_i _',ill li',_' _l i I_lilili!tl'iil ) lilt'li,i,=

liil'il,,lii'l'il iii I,_'l, ,'111.I,, ill_ ll'il<,l ' Ill_' "l,li<,l'lilil'" _'.,liiliiilt", Ih_lli I'NI iilltl I i ( i ii ,l' ,_ ?_, I,_'i__'iil t_llillli!!l'llt '_, iiilll_l i ht",_ I_qilllil!l'ii_ _,'I_i_'l_,l',
_ll_' ii<,_'_l!,, t <il_llil_' Ill_' _'11_'_i., ,,I liitl_li',_'_'ll I,It lIH,,, .,ii li ii <,I_il_l _,_,i'illlit'l

_' I1 '.l_ill_l t,_' li_,i,'ll ih_ii ilia' , *,ll.,iililli_,iiiilll_, iii Ilia' i _,_. i _'_,_'1_,_',i',l_'.'\_'i. ih_' h'!ti_,hilil,ii _'<,l,ll,li,,lillii' Illl' It'i'lllli,II __lllllii_'l,,, lilt <, ll'l'l'lllIV
I_W_'ll_lliill_'lii'_'tl .\ llillli!! t_\ ili_ c,_llll. Iii;li till<, h'!'i<,l,ili_ii i', lillt'lHl-,llliilll,li_ii _'l,lihl ilill'_i ih'_ t,llil.il<?,liHiili! , _i_<,l',
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Another issue is the widely t'ecogliized but unpubli- to utilities iii l!:Airopc. Ai)13 and Westi.,ighouse also
cized dift'erm_ce between meeting State standards for have n .joillt veltiure tOtaltony to supply transmission
dec orrm_issioriing, i,e., situ restoration, and meet ng and <.listributi<.m lll+.trk¢ls iii lhc' A.tnericas alid allotller

N RC standards, i.e,, s'ile relettse. The posl-t'elcasc costs .io'mt vent ure, l l,rtt_valive "l'echnc_lc_gies l llcclrr+orated,
for decornmissioning, which are tlol p,'tl't of the Nit(? It_ pr<.widc fuel a.lld _.>tllt:r services iu the United Stales,
estimates, could be significant. In Novelnber, AI.tI:I rtlergcd willl C_lHlbuslitm Engi-

im+..?ring in arllicipaticu, ot" gr:ro,Vii, ii, tlm U,S, con+truer:.

A.third ptltential problem is residual col,tarninalicm tin cial uUclear ph, ni markel during lhc nexl decade. "l'he
presumably 'nonrttdioaciive structures itnd <,:otnp_:)-. new U,S. lluclear division of the torr, bit+ted ecm_pai+tieS
nents. According Io TI..+(.}, {he cosl 0t'disposing of such is nc_v,, called AI_IB Coml'mstflm I:_ngilleering Nuc:lear
material is nel rot'letted in any PWR cost estirnale bul Power. Al._l:i also has a.joinl venture wilh United Eli-
could run into the millions, gineers, the LI.S. arehileclure-eligiNeering firm, lo mar-

kel IItc ASI_A-Atom F'IUS rc'actor iu lhc till,led Slates,
AI:IITIIIIld Niell,el,S (\Vesl (,.i}Ci'll,_.lliy)fete.lily li_t'med a

A fourth issue is worker productivity, especially' lo- .ioint m_{rketing octroitony, l-lTl,1.-(}mbll, let sell high-
ward the end of the, decornmissicmirlg pro.ject, tempera'lure gas-cooled reaet()rs in t!:+urope. In lt)9(),
St+tipl_ingport productivity declined sharply and work:- AI_,t:I signed agreerrmt+tts or held discussiovts wilh pc_wer

men's Coml_ensation claims increasecl sharply with 6 generation c_.+tnpanies tllld equil_lllelll ,,,Ill,tll'iICttll'el'S in
m<.mt,h_.;to go ou the pro.iecl, lt may be necessttry to
increase sharply the pay of workers wlio would ()ti+t-, Italy, Spain, aJld l:'()htnd,
erwise waill to avoid working lhemselves ot, l of a job,

AI_,P, is not the only l't_!'eign cornpany linking with U.S.
,llalil.,i'_tcl.tlrel's. FJ.:.ibcc_ck _illd _lil_2o, x li,is a.joil,l vertture
with F'rarnatome (F'ranc.'e) for servtc'es in North Anmr-

Global Nuclear R&D Activities iea and another ,,,,iii, Nuclear l'ower Inte,',nttio,+tal, the
PWR desig,l and nmrketiilg .jOint venture fl)rmed by

F'ralnat,.mte and Sienlens, !'tit' mi, rketiiig nuclear lech-

'Flle nuclear industry i_; becoming iilcreasingly inter- llology, globally. C;eneral Eleclric and. its Japailese
national. This ii'end is evident in both lhc commercial partners (I-litachi, "l't_shiba, and lhc, Tokyo Electric

and the governmental sectors. International and Power (2tmlp_lny ('I'I:)F'C()))have: developed an ad-

intercorporatc agreements, mergers, and cuoperaticm v.'mced boilirlg-v,,ater reactor lAP, WR) design.
have led to sharirig in research arid deveh,pment lR&D) TEPCO.has already placed an order t'clr tv./o of these
activities its v,,ell as i,1.other areas.. Many of the arrange- 1,350-MWe AI:}WR.s. General Electric' is als{) engaged
rnents are clearly commercial, liowever, cooperation wilh ils inter,rational imrlners Ansaido of Italy, Hitachi

['or tnarketii,g often leads to shared research or .joint and Toshiba ot" Jtlpal+t, ;illd KEMA/NUC()N oF the
developmelll pro}cots. Netherlands, in lhc design of a simplified (+00 MWe

• 19oiling-waler react¢)r (S[:/WR). Westinghouse and its
Japanese parlners, Miistibishi and Kansai Eleclric, are

.iointly deveh_ping a 1,300-MWeadvanced pressurized-

water reactor (AI:'WR). Although ll_'_orders have yet
Commercial Cooperation in the bee, placed, a sale tc) Kansai is anticipated. West,rig-

Private Sector house and Miisut_ishi tire engaged in another .ioinl
pro+iecl redevelop an advlulc'cd sirnl->ljfi?d reactor for
the Jt.Lp,ii! Atomic Pc+wet Compauy.

The move lt)ward cross-COUl+ttry c'.(ioperalit)tl is evi(tel,t

in !he private sector. Di.iring 198_)alld the early months Iii Easlel'ii l_V.urope, Beth,el has a conlracl with

of 19cJO,a ilurllber o(" agi't:erl-ierils tiiid mergers were "['ranseleklr() l:::<)l't.'igii 'l_rading (.'()lllpaiiy It> supply .in-
ai_llouilced. This prr)tess has permitted t]rills It)achieve forinalion nnd inaterials for inailagil+tg t.'.oillplex iluclear
ecel+tot,nits by ceiilralizing sorilc ()['theii" ma.jor ilucleal" activities io lhc l|uligariai, |7']leclricity Board alld the

R&D projects and by elirniilatirig compel'live elToris. Paks Nuclear ]_(_\vc'r S'lalion Colllpany iii l-ltlngary. '_
Sielllelis/Kral'lwerk Uiii()ll (Wesl (_;erillany) con-

One of the mt>sl aclive pai'licipai_ls in this process tias lracted Io supply reaclilr I(nlsc-pal;Is inoliiloring l ecti-
beerl ASEA .|}ro\vn I!loveri, lad. (ABI/), httsed in Zu- nology syslelns t() Atollienergoexporl (AEE) ft'lr -
rich, Swilzerland. AI3B ilselt" is lhc' res,ill of the 1988 I_WRs ope:rating iii tilt: Soviel lLIliioll. 'I'wI_ Wt'sl Cier-
illOi'/f._el • (if ASEA, a Itiajt>r Swedish eleclrical equip- ill;iii c'olllpallic, s ('Prctlssencleklra Ali Iii,t] ]layerllwerk

lllenl i+tiailut'ac'lurer, wiih tile Swiss c(_nc.crn o[" ]}row, ii AG) aiiilotiiict:d ,heir iill0iili(li, l(i [<or,li .ioilil yr.'iii,Ires
l:_'overi t_ form ,lie largesl electrical eCltiiprnelll supplier with several Ol'g;tliiZati(lllS iii lhc'. (}Ci'lilail Del ll(VCl'alic

in the world. ASI'A-Aloni, il()\V ;' division of ABB Republic' ((.el)lt), including VI-;{ Kombinai

called ABILAtom, has beel+t pi;i-_ll/ii,eiil iii iiuch.:;ir rc'- Kerliki'at'Iwc'rkc I:lilliiO l_t_usc:hl,c'r, _)pt.':'al()r tit' ,he
.0 s. [)urirlg lhc N_rd llllCleal' I-ilai,l iii lhc' (ircit'swald ;il'C_l, l:_lcc't ric'iresearcll arid dev¢l_)priienl sii-it.'e ,lie I_J_ '

past year, .A BB has pl.lrsut.'d links it)proiliott_ its nl.i¢lt._ar de l::railcc (l:'dl::) sigl_c,_l ii service and t'ilgilic't:rillg t'()ll-
busiliess. Wiltl WesliilghCltlSl_:, A lib fl)i'llll.;:l/st |_1_'Wesi- I i'i.ic.'lwiill lhc' M illi!4l ry ¢)t"N ut, lt..HI [ {llc,igy alld Irid tlsl iy

irighousc" Nuclear Ser\/ict:s t(i supply lltlt.'le{li" services ot'llie S</v'it:l I.lni<m. Sk<lcla ((.'zc:c.'llt)Si(_vakia)isseckil,b_,
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_lpartner in Western Europe t_r two new units ,'lt the for colhlbor_tion on research mid devcdopment, devel-
Temelin nuclear site. oprnent of a.joint reactor design, and shllring of other

scientific iuformlttion, The sltared R&I.) permits the
three active ccmnt|'ies to ret_lize savings because rc-
sera'cb iS split mncmg the lmrticipttnts. The French tire

International Cooperation working c,n core phy.qics; the British _tre concentrating
on coie rneclmnics; _tnd the Get'roans are responsible
for work on core cooling,

Japml Nuclear FuelIndustries (JNFI) signed an ugree-
rnent to exchange int'orrnation on low-level waste dis-
posttl with the United Kingdorn's Nirex radioactive
wt_ste =lge,,c..-y,,INF1 nlso Ims agreementswith the Eu- Global Nuclear R&D Projects
ropean national ,'lgencies UKAEA (United Kingdom
Atc, mit Energy Agency), CEA (Commissariat a

l'Energie Atomique of France), and SKB The momentum continues towttrd intermttionulizing
(SvenskKrnbrnlehantering AB of Sweden); Jil.pIlll htls ali nuclear research and development Itctivilies since
collaborated with Belgium for a number of years in such work is expensive. Shared projecls and ir|fo|'ma-
research and development on nuclear fuels. Several tion reduce costs mid eliminale duplication of effort,
new projects _lre in the F;Imlning st_tge. The Soviet Public concern for saD'ly ill commerci_tl nuclear oper-
Union signed a technology transfer agreement with ations dermmds extensive testing during each phase of
EdF in December 1989. In November, the Soviet teehn{cul development. Inter|rational cooperation can
Union signed an agreement on nuclear cooperation allow accumulation ar|d documentation of test exl)eri-
with Brazil including technology transfer for small re- ence more rapidly, Which also can reduce costs,
acl0I'S ii.lad['asl breeder reactors (FBRs). The cooper-
alton ,,viii be at the government level as well as between The c(mtraction of the market for commercial nuclear

engineerir|g associations in both countries. The Soviet reactors has reduced the number of _lctive firms com-
Union and the Europe_m Cornmunity also signed lt bi- mitred to nuclear development. Even a large firm hes-
lateral agreement that includes exchange oi" scientific itates on making a f'ull commitment to risky investment
and teclmical information on nuclear energy, West in r|uclear R&D because of the uncertainties _ibout a

Germa'_y and Brazil will continue their agreement for revival in commercial nuclear plant orders trod bec;_use
nuclear cooperation for 5 years. However, there was of the difficulty of proving a new l)ltmt or cornponenl
opposition tc, this extension in both countries and Bra- safe enough to be publicly accepted. By combining,
zil's financial problems will limit the scope of cooper- through mergers or joini ventures, compmlies can re-
ation, duce their individual investments and insure that there

will be fewer competing new developrnents. At the
European utilit',es are funding a common eft'orr to dc- national level, tl'ie same eccmomic considerations pro-
velop a European Fasl Reactor (EFR). "T'he collabo- mote col htborative rese_trchl Western Europe, moving
ration is coordinated through an informal operation toward economic union in 1992, is _llso moving toward
called EFR Associates. The participating utilities are unified scientific and technicld efforts. Japan wanls to
EdF, Nuclear l-Zleclric (UK); Preussenelektra and link its nuclear research to internatiomd efforts in order

Rheinisch-Westfaelisches Elektrizitaetswerk (FRG), to make its nuclear industry internationally competi-
and Ente Nazionale per L'Energia Elettrica (Italy). live. U.S. c(mllm'nies want to nminhfin commercial vi-
The French, British, and Wesl German partners are ability in Europe and Asia where the commercial nu-
providing almost ali the financial support since Italian clear sector is likely to expand. Economics is driving
participation is limited by lhc current nuclear moratlo- tuitions and firms to look at eommerci_tl nuclear power
rium in Italy. An agreement signed early in ,1()80 calls in a global way and is promoting international R&D.
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4. International Commercial Nuclear Power

Introduction and Current J-o,=ow dw th
t;'MIE opc'.r'able uuclcttr Chiracily increased by 2,3 pcr-

of 1t)89, 't' 'l'nble 21 shoves thnt iri 1_-)8¢) U,S, uuclenr

cap,ucity accounted for nbottt 38 percent o1"the tc,tnl
'1'he l',_t?()editiorl of this reporl llns been orgtmized operable nuclcnv Cal'mcity in countries belt)llgillg to
sorncwliat ditTcrcntly thrill previous CNP reports due tilt Orgtmiznthm for Economic Cooperation ttnd l)e-
to political devclopmetlts in Eastern Europe during velc_pment (()ECD) '_strod nbout 36 percent of totnl op-
tile Fall of 1089, 'Fhc couutries in this region are uow erable nucletu' capacity in ttll F;Ml!_courltries, (Outside
attempting lt) ct'ettte, v,,itllin a revised l-,olitict=l strut-, the United Stifle.,;, operttble units nrc defined rts those
ture, nn economy thal embodies itr let_st some features thal Imv¢ generated electricity to (lte grid,) In 198cL
of western rnavket economies, Therefore, tT.IA Ims elim- the overall nucletu" slmre of net electricity gener_ttion
inated a setmv;l!e appendi× for di,,.;cu,,.;siouoi'commercial in the OF.,CD countries was 22,8 l',ercent, compared
nuclettr power programs in countries ttmt have or htid with 23,5 percent in 1988,4" Appendix F lists ali the
cenlr_,lly ph.tnned econc_rnies and combined them with opertlble t'oreign F'ME nucicttr units ;ts of December
other foreign c:ountrics in Clmpter 5 of tilts report, 31, It)Sc-_).
However, the countries itddtd to Ctlapter 5 urc not

included in the pro. ecth+t_s t+t"Chapter 4 becttuse of Table 22 shows the status of tile Foreign F'ME nuclenr
insufficient ditllt, ctmstcucthm pipeline as of l)ecember 31, 10g0, One

unit was added to Jap/ln's ¢onstructicm pipeline since
F;'or the counlries \vith free market economics (FMIE), last year's report, Even as total nuclear opcrnble' cit-
nuclear-generated electricity continued tc, grow in pacify was increasing, the umoutlt c,t"Cal-mcity in the
198c). "l"he number of c_pcrablc nuclenr generaling units constr'uctio,u pipeline ccmlinued to c.tecrense, from 84, c)
in FMEccmnlries incrensed t'mrn 340 in 1_)87to 340 in (}We in 1087 !o 74,8 GWe in 1988 and 64,5 GWc in

1988 lind 355 in lC)St),"lh_l_tlF:ME nucle_tr ger_cnttion 1989, The decline can bc altcibuted mostly lt) the corn-
in 1c_89reached a level of 1,557,7 net terawatt!louts pleticm of six units and very t'ew new orders,
(TWh), compared With 1,523.2 nel 'I'Wh in 1988 Cl'tfl._le

20), This represents nn increase in gelmration o[" 2,3 Figure 4 .R]](_.vstile extent of ccmlpleticm of nuclctlr
percent, (Neither Italy nor Mexico genera{cd electric- units in the tk_reign F'ME construclion pipeline l'c_rthe
ity from their nuclear plants in 1089,) end of yc'.ars 1985 throt=gh 198c], In 198c-),54 percent o1'

the units iii the construction pipeline were 25 percent
Twenty F:ME countries produced nuclear-generated oy less cornplete. The pmporticm of units thal were
electricity in 108q, "l'lie Llniled Stales, l;'rance, .lapitn, between 26 rind 75 pcccent coxnpletc increased t'r_ma
Wt'sl (Jernmny, Catmcllt, at_d tlnited Kingdcm_ ac_ 15 to 21 percent, The proportion ol'uxlils in the pipeline
counted for over 80 percent of' the t.otal F'ME procluc- thai were 76 percetlt or molc complete decreased to
lion, 'l'hree colir_tries produced 50 percent or more of 17 percent,
their electricily t'mm nuclear prover: France (74,6 pc'r-

cenl), l:3clgium (6(-).7 percent), and South Korea (5(),2 The conlinuir_g decline during lhc past several years
percent), in ll]e numl_er of units in Ihe ¢cmslructiolt pipeline is

due to several ['actors, First, countries ccmtinuc to re-

The Ul=iled States led ;til F:MI:_cc_uNtr'ies in bringing view the role o1"nuclenr pc_wer in their energy plal_s,
new units on line in 1c)80 with three units entering set'- in the wake c_t"the 1986 Cllerr_obyl 4 accident in lhc

4-_AII Cal',atc'ily t'_ttiln_s, in this chal,tcr !cplcsci_l v_c't ,.';qu_C'it,,,. 'l'hv _A8g <_pcl'_fl'_lc cap_u.'ity ',','ns i'cvised I_ 2t',7.5 nel (;Wc I'rcm_ lhc 2_g. I _,cl

(;\Vc lml-_lished inl lasl yL'ar"; n'el',t_rt.

"_l'he t.H:.(.'l)ct_unll'its; c:tmsidcrcd iii this, sludy arc Ih:lgiulul, ('_m;idn, I"inland, l:F';ll_CC, \Vest ¢ h.,rnlany, Ii_ly, .latl'Unll, lhc, Nethcrl;tuds, ,";pain,

5wedc'n, Svcilzcrhmd, l'urkcy, Iii{' United Kingdom, aral lhc. Ilxlited .qt_He._,, AuSlli_.t, atltdhcr ()i".CI) country, is nl¢_t included since

l.h.,tn_.eillst.:h_tfts;kruflv,,'crk '1 tlllllcrfc'hl (illlbll t_\Vller of the Callcclc'd '1 ulhlerfchl..I ttllit itr Z\vvllteltd<_rf, tllo'¢ed t¢_ liq_,li'.hll',., ali I'elUilillillg, Iltlcletlr

;1'.,",{.,1_'* III ItJg () ;tlld Ill?III",'(] ii ['Ol'lllill alL, cIM(III ll_ c(:,llVul'l (].lC plillll t()ii gas-firc'_l .'.;t_lti()ll.

_"Nm.'h:nl I".m'vgy .:\gevwy, ()re.a_izali_m t'_r I_c'_mon_ic' (i'¢_c_l'_elalhnl _tnd I),._vc'h_lm_cnt, ,S'lo_;/ua/3, q/'Nlwlear power a,,ul/"t_vl l'.l,deDala ill

_1:.'( 7) .llc_d,_'r ('_,tzH,ri_'s, I'rom/t_ta"/ ( Pnris,, A pl'ii I_.n,_()).

Energy !nform_t!on _dm!n!_,str_t!_r',n/C:,:,_mmere!_!N,-e!e_r P,a_.=.er!990 ?.-/



&v,,,iut Unkm, So,tend, _otne count rie,_ trove (werbuill to con,,;crv_ltion progrLurm, 'l'hus, m(ml _ountrie_ l'mw
gum.'t'ating capacity, due to highly ol_tiluislju i'orecasl,_ dul_lyud the con,_tructlon o.('_',lt're_it proJecls _.tm.lthe
oi' demand, A,_ _.tt'_,.m.lltoI' slm,rtr tlmn e×l"_cctedcoo- phtucmunt oi' new nuclear or(lets, Appendix CI li,_Islhc
hemic growlh inlhc I_}8()',_,Ilimcl'orucLmlshuvc m_l unit,_in the nuclearc.onstructhmpipciil_uin l'oreign
bccn r¢_LIi/.ud.'I'hird,,_c)ntuuounlriuswith suI'I]uiunl I,'MI:_uounlric,_,inuludinginI'ornmlionun lhc._Itq-coi'
capacilyIo nluul_tuar-lcnnd,.:t_tandurc re,mussing v(_mpluti(mforc_uh unitas(fl'Dec.cntbcr31, 198(L
theirl'uturcCXl_siou l_I_ms,pat'iivul_u'lywitht'CSl_CCt

Table 20. FME Operable Nuclear Power Plant Statistics, 1988 and 1989

Number of Net C_paotty. Amount of Eleotrlolty
Operable

' Units" (MWo) from Nuolear Units 1989

Country Nuolear
, Net TWh Shareb

Potcorlt (pereent)1988 1089 1'988_ 1989
19BB 1989 Change

* United States ,,:..... 108 110 ,95,091 97,1:_,6_ 527,0 529,4 0,4 17,8
* Canada ................... 18 i 8 R 11,872 11,872 78.2 /'6,2 -2,6 15,9

Europe
' Belgium ............... 7 7 R5,500 5,500 40.9 38,8 -.5,1 00,7

Firllancl .................. 4 ,1 2,'J10 2,'J I 0 18.4 .18.0 -2.2 35.,l
France .................. 55 55 R52,588 52,588 260,2 289.0 II .1 74,6

Germany, West ... 21 22 21,461 22,686 137.B 139,7 I.,I 33,9
Italy ....................... 2 2 R 1,120 I, 120 ,0 ,0 ,0 ,0
NetherlancJs ......... 2 2 F-1497 dg/ 3,1 3,8 II.II 5,3

Spain ..................... 10 10 H606 7,606 . 4lj.3 53,3 10,4 37,6
Sweden ................ 12 12 FI9,817 9,802 66,,I 63,0 --5,1 45,3
Switzerland .......... 5 5 2,930 2,9 £d:_ 21.5 21,5 ,0 4 I,6

United Kingdom .. ,10 3!) R 11,,q21 I 1,2,12 53.3 59.2 I 1. I 20,8
Yugoslavia .......... I 1 632 t!,20 3.b ,I.5 15,4 5.2
Sublotal ............. 159 159 R I 16,382 116,U27 ' 65,1.1 690.8 5.6 41.4

Far East '

' Japan .................... 38 ' ',:Jb F128,253 29,285 174.8 168.3 -Itj III 2[}45
Korea, South ....... 8 9 H6,270 7,220 38.() ,15,0 18,4 50.2
-[aiwan .................. 6 (i R4,924 ,1,924 2_J.,:l 27.1 .-7,5 35.2
Subtotal ............. 52 54 R3'9,447 ,11,409 242. l 2,10.4 --,7 29.1

Other

Aigontlha .......... 2 2 935 g35 5.1 4.6 .-.9.8 11.4
Brazll .................. 1 I 626 626 .6 1.7 183.3 .7
India ............... 6 7 H I, 15,1 1,37,1 5.4 3.4 --37.0 1.6
Me×_co ............... () _ 0 fib,1 0 0 0 0
Pakisla_ ............ 1 1 125 125 .2 . I -.50.0 .2
Soulh Aflica......... 2 2 1,B,I0 1,840 10.5 I I.I 5.t 7.4

'Subtotal ............ 12 1,1 Ra,(i,q0 5,,5S,1 21.8 20.D -4, I 3,0

Total OECD ............. 322 325 f:(250,.__1}6 255,313 1,,13().2 t,460.2 2.1 22.8
Total Non-OECD .... 2 / 30 R 16};06 18,318 !YJ.0 D7.5 ' 4.8 10.,1
Total FME ............ ,24!_ 355 R26Y,,172 ?73,631 1523.2 1557.7 2.3 22.7

_' For ali non.United Slates unils, operable units are those that have generated electricity lo tile grid, An operable unit ill the United States is one thai
has been issued a full power license from tt_e U.S. Nuclear Flegulatory Commission. For ali non.United States units, capacity is the net design electrical
rating. For Unih::d States unil,q, capacity is nel summer capability. Capacities of individual units are sul)ject to reratings from yoal to year. See definitions
of capacities in glossary.

u Nel electricity gennratod frorn nuclea_ pewor generating units as a percentage oi nel (fleclricily generated from ali sources. The sources for nu.

clear generation are the ()ECD and the IAEA Io_ the OECD and non.OE(;D countrit_s, respectively, lhe nuclear share oi utillty-generated electricity for
the United States was 19.0 percent.

c Some nuclear units were rerated lo re{Ioct mole t:llrft_n_, data.
FME Free Market E(;onemies

' Men}l)er el the Organization tor Econornm Cooperat,or, and t'3ovelopmenl.
NA, Net Awfilable.

R, This hgure is a revision ot the figure published _r_(,'onfl/rdlOl_ql Nuoktat Power IDtt#.. Pro._;[_octs forthe United States and the World, DOE/I.:-IA-
0438(89) (Washnlgton, [:)C, Seph_mber 1989)

Sources: 1988--Energy hff{)rmation Adrntrl=straliorL (h)mmorcial Nucloztf Power 1[It.19;Pm._'l_ects h_r the t.Jr#tod States and rho World, DOE/EIA.

0438(89) (Washington, D(.'; Soplembel 1989) 1988 United States Capacity--Energy hdormatlon Adminisbation, Monthly Enetgy RO. Vl'OW, Decembe_

1988, DOE/EIA-0035(88/12)(Wa.,;I]inqton, [)C, Ma_ch 1980), al_d Df_cornhef 1988, DOE/EIA.O035(88/12) (Washington, DC, March 1989); 1988 Opera-
ble Units and Capacity-- Appe_d_ces (; and [ oi this _eport; 1989 Generatlon--1he source of n_clear gerleration is the Organization for Economic Co-
operation and Developmer_t (OECD), Nuclear {. nolgy Agerl(;y (NEl\), Surnma(v of Nuck:ar Power and Fu_:.,I[;yr'lo Data tn OE'C',fJ)Member Coz/r#ries, Provi.
s_onal (Paris, France, Apnl 19!:1()). fh(_ sou_('e (fl f_il(.'hJt-ugerK,talion Ic,_ nen-OE(.;l), ('.etlrltries is th(., hfl,-3rnatlor]al Atomic F.r_ergy Agency (IAEA), Nuc/oilf
Power Heat:tots tri Ih_._ Work/ (Viet)ria. Austria, April I_JgO).1989 Nuclear Share--l lie source of nucloar shares is the OECD, NEA, SUI'iIITlafl/ ()/Neck;at
Pf)Wet _rt(J t:uo/ {_?vcl_. [)itl(t ii) (¥:(_:[) MOnhS_.,r ('.:'(-_lllltr)t.?,_;, [)t(2. w,'#l()rl#:l/ (Paris, t:ranc(h April 19li()). ih_._ :;ourc(., oi nuclear shares for non-OECD countries is
the IAEA, NucM_lr Power Roadlor,_¢ In t/ld' Wet/(/(Vl(:mna, Austria, April 1!)90).

.................. ,, .-.,..,,,,,,,_.u.uu,,,Coi,..,_ruiai Nuclear Power 1990



Table 21. FME Operable Nuclear Capacity as of December 31, 1989

Net Nuclear Percent of Percent of
Countries Capacity Total OECD Total FME

(OWe) Capacity Capltolty

OECD
United Siaie_ ............................................. 9/,9 3[.L3 35,(3
Forolgn ........................................................ 15-I,4 GI,7 57,5

]oi_l C)ECD ............................................. 255,3 9U,3

Non-OECD ...................................................... lit,3 6,7

Total FME ........................................................ 27'],6

OECD Orqanizailon Icr I_oonomlcCooporalton and Development.
FME Free Market Economies.
Source: [able 20.

Table 22. Status of Foreign (FME) Commercial Nuclear Generating Units
in the Construction Pipeline as of December 31, 1989

Percentage of Construction Completed

Country 0 lo 25 26 to 50 51 to 75 76 lo 100 Tolal

No. oi Not No. of ' Net No, of i Nel No. of Net No. oi Nel
Units ' MWo Units MWe Units i MWo Units MWo Units _ MWe

* Canada .................. 0 0 1 881 i 881 2 1,762 4 3,524

Europa
France .................. 1 1,455 0 0 4 5,550 4 5,2,10 9 12,245
Germany, West ... 0 0 0 0 0 0 . 1 295 I 295
Italy ....................... 0 0 0 0 2 1,964 1 40 3 2,004
Spain ..................... 4 4,002 0 0 1 975 1 975 6 5,952
Switzerland .......... I 1,140 0 0 0 0 0 0 1 1,140
United Kingdom.. 1 . 1,200 1 I,t75 0 0 0 0 2 2,375
Subtotal .............. 7 7,797 1 1,175 7 8,489 7 6,550 22 24,011

Far East
* Japan .................... 20 20,74B 3 3,100 1 2B0 2 1,646 26 25,774

Korea, Sotlth ....... 2 1,B50 0 0 0 0 0 0 2 I,B50
Taiwan ................. 2 1,900 0 0 0 0 0 0 2 1,900
Subtotal . 24 24,498 3 3,100 1 280 2 1,646 3() 29,524

Other
Argentina .............. 0 0 0 0 t 692 0 0 1 692
Brazil ..................... 0 0 1 1,229 1 1,229 0 0 2 2,458
Egypt ..................... 2 1,800 0 0 0 0 0 0 2 l ,BOO
India ....................... 4 B80 1 220 1 220 1 220 7 1,540
Mexico ................... 0 0 1 654 0 0 0 0 I 654
Pakistan ................1 300 0 0 0 0 0 0 1 300
Subtotal ............... 7 2,980 3 2,103 3 2,141 1 220 1'4 7,444

Total OECD ............... 27 28,545 5 5,156 9 9,650 1 I 9,958 :_,.r", 53,309
Total Non*OECD ...... 11 6,730 3 2,103 3 2,141 1 220 IB I 1,1!)4
Total Foreign FME .. :]8 35,275 3 7,259 12 1i,791 12 10,178 70 64,503

* OEC£)country member.
OECD Orqarfization for Economic Coopor-_4tionand Developrnerd.
FME Free Market Economies
Source; Appendix G,
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Figure 4. Status of Foreign (FME) Commercial Nuclear Generating Untts In the
Construction Pipeline as of December 31, 1989

Percentage of Construction Completed

t"\11'1, I"Y_',' \_,lll<_'l I,_'_ll_,ltll_'::
(1!i('I ()l!',_ltl'/i _1{)11 l'()l' }",('_JIl{)ll)l(' ('(,c I,l'l',lll(_ll ,11111 I}{,\'_'l¢,l)lil_,lll

',,,li (' 'l',_t)l_' " ,_l_{I \_I,_' \'_ _l,, "_Y_ll(I,I,l_:l _,1' \',,_'l(',_l' I'_,w_'l' I'1,_,1::,"
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Iii I_}B(), tlt_ ()r_,ztntzalitm for l:_!cmlomiu C'()ol'_c'l'ltllon lilot'o o{' tIre:tr olo_:trtc,lty finN1 tltl_lollr Power: I ltlilBllry
liticl Duvul0pmonl (()I!!CI_)) pttbllshod lilt., rc_sull,_ {)f ii (_() purcetll), I]LIIt.4llrlil (,t;_ pori-'otll), llml C!zl.'_.'lt_nl{_vilktil
study ,jointly uildertitkon by the ()1!7,C1-)NuL'leilr 1,.'11. (214p_;rcetlt),
et'gy Agency ltllel littermLlt_mlil li_ltergy A_41.!lle_,'()li lhc'
prqjoitod costs of [4onet'tttill# electricity, s" lTi_ltleCtl
()ECD cottlitl'tes llllcl five II{,It-()LL/I3 COllII( I'ie,_ (lilI(.iL?I"

<.rto<, Outlook for Countries with
Agelli-'y) pitrti¢ipltted iii the ntucly, UsiNg ¢ommcm tel'.

<,r,, ,, Free Market Economies
levelizod Itl'ollnie c:llplu.!lly t'liu'lt_l', I.liid till lllllillill cli,_-
c't_tllll rlilu', o1'.5 i-ii-,rc,elll, lho I'ollowiiiB l'e,,4tlllS wt, ro ri-,-

pol'led, t:,'or lil'oliilto bnso.lolitl Ol_erillitm, lltii-,lulir power

philtts wor_., i-iroluciod Iu hllw: ll_l <,,i-,<lr_<,_=ti-,lidwiillll#o Methodology
over lllloriuitive btisololtd [.4eliC!riilin# ()ptit_lis iii ,llllllin,
ii inliiorlly t)t' c'otiillrio.s iii ()t7.C1) L!lirt)po, iii roBioils

tri' Norlh Anil.,rit:li cli_it_illl I'r'onl ¢oalf]t_,lds, llncl iii lilt; ()porublo llticlclll' ctiplli-'ily tt)r t'oi'oi[.S,ll l"Ml!{ct_Uitli'ios

iloil-Ol::.C'D i-'Otllilrie_, oxc'Cl_l iii iho It)W-L'_sl c'lliil rl..'- llirou[.4h 2()1()iu i_rttji-,i-'Icd tnlwo ._lops, Inttililly, _t"c'_,_ii-
_ions cii' Briizil, C'liiilli, ltlld lndili, Sll'Uclioli l_ipclilie '' lilllilysis, li_ tllsc;tlSnt,,cl iii Al'lPt:ildix

I:!, i_ tisocl ii) i_rttjocl miipilc:ily tilt lhc I-ill_iis (lt' tlilils iii
'Fho ilUllibi-'r t)t' Ol_Oi'liblo tiltils iii t:Otillli'ios wilh rc,.[4u- (ll_Cl'ltlioli liiitl Ihost: tilll.h.,r c.'oil_lrtl¢lit)li t)l' l-iliillliCd lliiil

lliled illlirkel iill(.I _Colilrllll.v phililiUd oc'oii_._llliC,,_,It.ME (.'ali ro.iiSt)lilil,)iy bi., expi-,clcd 1o I-lo c.,Oliil-ilolocl clui'ili#

lllld CPI:_., respectively, do0rcascd t'eonl "72,iii l_)t4_l io ilio l>i'oiecii{)il period, l:lc,cii[lSt,, lho collslrtic:lil.)il pipo-
(_6 iii 1014_)('I"llblo 2.t), Totlil 1,tMI.7. and CPIZ iltlClclir lille iu oxlll.itislod iii dilTori-,ili yoilrs It',l' dil'l'orc, lll c't)tlll-

#CllOi'alion, iii lql4{J ri-,tlchod tl level ot'274,2 L41t)ss'l'Wh il'ios, the t'irsl slop iii the l_i't\locli_n i_ro¢cs,_ illvt)lves
¢oliiplirodwilh270,]ili IO_i'{,'l'hisri-,l_rc'sOlliSliclt.,c'rol.isc idolllil'yinb, ihi-, ycl_,r lhrou_h which i-'tirrl.,ill tliid

iii [.z,oliortiti(lil of (),14i-ler¢Olll, llhtllne, tt lltlc'.lcar t-_.illSll'tlClioll pro io_:is c',ould [-ii., c'tllll-
ploicd for cltmli I:;'MI:__c(._tiiilry, Appoildix (] lisls lllc._c

t:_'otir I{M|-: lllicl OllO (!,I)[_ c.'ouillrii-,s i_r(id{ii-'¢cl itl.l¢lolii'- yoilrs llild ct)illilill,,.; [iilil-,_pc¢it]c ilil't)riiltilioll lliid o,_ii-

[4t._llOi'lited electric, iiy iii 1ol4t), The Soviet Lli_itm tic- lllalo_ tit' oportiblo dittos wilhiil the ._-yclir l_rc).ioction
i.,ol.iritt.,d for over 75 Iler¢onl of lho Ioliil t_,MIT'.'iiild (71)1:{ iilicrval._ tt)r c,.limli t)l' II li-, l_rojuclioll _mClltil'io_,
l-irodticliOll, Tlli'oo itll.illlrics l_r_ldui-'ecl 25 pcrc, Olil (',r

Table 23. Nuclear Capacity and Generation in Countries with
Regulated Market and Centrally Planned Economies
as of December 31, 1989

Number of

Operable Net Capacity '_ Amount of Eleotrlolty
(MWe) from Nuclear Units 1989

Units" Nuolear
Country

G ro.,_s lWh 9hareb
Poroonl (peroent)

10lib 1989 I.qB8 19t.]9 ' ChanqoI {JBII I {ill{I -

Billgafla .................... b 5 2,5B5 2,SBb 16.O 14.6 ..B,B 32,9
Ozecho.,.ilovakia .......... I{ {I ii , ;_ (g4 ',1,204 ;7i.7 22.{) 5.5 27,6
(-iormany, East .......... 5 6 I, 702 2,102 10.9 I 1.I I.B I (.i,9
btungary ...................... 4 ,I 1,645 1,645 12.0 I "1.O B.'J 4 ii.Iii
U.S.S.FI ...................... 50 ,13 "t'l,'Jft4 "14,I Ii6 215,7 212,6 - 1,4 123

Total RME ................. 22 23 9, l .qLi 9,59f] 60,6 [-ii6 1./ 24.1
Total CPE .................. 50 4,'1 34,:1B4 34,1B6 215.7 212.6 -.1.,1 12,3
Total ........................... 72 6f:; ,13,580 43,71i2 276.{l 27,1,2 --,B 13.8

" C'lporabl_:_tlriilS ar(l those thai have gorloralod i_l_Jclric'.iiy lo IlllJ grid. Capilolty oi IIl(livicItlal tlrlilB aflJ Silbi(_cl Io rurailnq from year Io y(_tll. SI}t-_dull.
llilior_s ot t;apaoilto._i in 01o._;Sal7.

b Not oleolrlcily {_l(iiloralod tr(:)fTirluoloal powoi {Ionerallll(.]l uriilf;.',all a lil)roofll{i{io oi iiili uhJctrioily {Itllll;)ll;it(J[-I lrolfi ali £otlr(,l:l,3.
SOLIICO._i:1988--Enolgy Irltom'l_-ilioll Admiril._iifali(Jn, ('_;'()ftlfll(_lf(.t/711NUCIO#If ['JOW£H' l_)_l[)." Pros/Jeers let tt,; Uf,t_;d StattJs and tin, Work/, DOE/ITIA-

O438(B9) (Washillglon, DC, Boptomb(t[ 19B{i). 1988 Operable Units and Capaolty-- Apporidi× Hl of lilts report; 1989 Gelleratlon-.Irllorllatiollal Atomic
t}.rlttl{j 7 A{j(.)liC,7 (IAEA), Nuc/e_tf /:)c,w£, fh;aclors i[I the WoH(Tt(Viorlrla, ALiBifia, April 1990). 19B9 Nuolear Share.-IAlTA, Nllc'/o_-lf [_otv(._l /n lh(; WOl/d
(19{JO).

_t_()rt.;tlliiZllli_ii t'_.u I,',c'(_ll()iiiit' (.'(_(q)t_rlilh_ii nild l)uvt_hg_lill'lil, Ntil_'hqir I:.llul<14y Al4t'lil.'y/liilt, riiiilil)ntll I_li('l_t.v A ill,tic, y, /)rffh,rh,i/ ('ml_ (!/"

(/('tl('r{lll'tl_f l;'l_.'('Irl'('l'll' I,'#'f)ltl P(Jtl,l'r ,ll'l(lllOtl', .Ii,#" ( '(J/#l/#ll.L_l'()#ll'll.i_I'/I I/li* I)(,#'1'o(/ IOI),S..?.O0() (()l';( 'l ), i)iil'ik, ]:riillt'{,, I()}qq).
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Irl Ihu,_t'c_,md._t_.'p,l_rttjeclb,'msI'<_i'tillIc" I',erit'Jtl_i'm.w.m¢l lt'lc;+ witlt cv.tltrtllly i_lllntlt:d cutmr_nlJc_); Ceiltntlly
lhcmederivedi'r<.+,Jltlwcc,m.+tructit+llpil_cl{rlcttlmly,',+l,,.+l',Itllilludt:ctmtunlc,,,+,mltll'+<dL'litlill('Jrinm._livvlIllclulli'
_Irt'tm.',+t,dot_thc,W,,_rMItll,,_grtltC,.lNtlvlt,tlrl!,v_tluttth'm l_rugrult1.,.+irloI}lurc_t_utlfl'It.,s,l,'t_rlhc l_Lllu,'iJlttitm.,+,
S,,'.,+t,,.'lll(\VINI!S),(Al',l'_c'r+dixIIdt,scrlh<.,,,,+illt..,rutu.:lur EIA lm,',+l'_r_tjt.'cludl+,:_s.,.+ihlu,itlc'luurCltl'mcliyitr2(II(i
_.'t_11_II'tlL'lit_llPIIwlIIwmeth_;dtq_gy,tllcslruelurct_I' (relyI'_i'l:!gypIl_ec£tuscwc bulivw'IlmrlllepulitKml
lilt.,\VINI!Sili_dclalld_uI_purlliigdIilu,_uui'cc_,)'I'tlhlc,ttmIA_rL,ct_ttuniiccIIiilttlcII1thucuuiiIi'ic_llUIi11¢luded
2,1sllmvS pr_tjuciiuils t_I'_q_cr_il+It.,lltlcltmr tmlmc'ity itr In 'l'td_Ic' 24 mtlkcs ii unllk_,ly IlmI tilc'y will Imvc _I_-
lilt.' l+_v¢cr iltlt.l t.ll_l_ur l_,cl'urL'.llC't'L'_.t,_t.'SlllruUgll 201(i urtd_It' nut.,luar units tltlrlllt; lilly Ix>rliurl _I' lilt: prttjet.'-
l't'_rI;MI! vt>untric, s, titill pcri(_{l,

l'llc l_rtticc'tit;ll.,.+t_l' l't_rt,i+_,llI,'MI.+ t_l_t,r£tblc c'tllmc+'ity
htmctl (',n tli¢ t:rii1,,.+trtwli<._l+l+ir;t.,lilw t11_l_rtmch. rt,_ult "l'hu ilo,ttr tcrlli l+rtl,icutit+ll in lhc l,mvt+,r ttiltl Ul+l+VrRer-
l'rt+tli ii I]Itil't_tlt, ll £ilitily,',iis til' uuch t.'t'H, llltl'.V',_ lltlt.'it+'tll' urollU'.L' L'l.ttst_s til'rp hn,',it+,(.l (Ill i11turl_tttlve L'.qllllllllUt'i (>r t++,(Htl.

l_r('_gr,ttlil,sit+tilar iu tlw 111c'tllt'_<,ltlnur,.ltt'_ clurivv LI,S, l'ilctit_rl ¢Itilus l't._r tlllils utltlur UIHI,qII'IIt+'II(+HI tH' ilt tld-
UalmC'ity l'_1'_+.icc'iitm,,,tlirt+ut, l+ 2(11(), C'hnl'_tt+'r.5 l+_ricl'ly vt111t+'ctll+lltlltliil+:, ,,.+ttigcs,'I'IW V_l+CCtt:dut>ir11_lt+,titmcltttc,_
rcvic',,vs at.'.li\'c Iltlclt.,tlr I'_l't+gl'lllllSiii imli',,'idtitll I"MI: fur cttcll ullit Ulltlcr tlw tv,'t+ ,_c:crttlrkm ttl'U htmvd tm
t:t+Ulllri¢.,.,tilltl i+l'C,,.icnlst_vuiltll+lv illI'orllllllit_ll (iii C(Itltl.. £t,,.mtllUl'_tit_ll,',iItbt+ttt tlic td'dilly t'_l'cttcll utitlllll'y It+£1tlllu]'c
II'it'.',;with rugtlltllctl illttl'kt:,l t:t.'tlllt'Ullit;,',i (l'_+rltwrly t.'t+un++ It+ its I'tuclvtlr l'H't+gtil'iiln,

Table 24. 1985, 1989 FME Operable Nuclear Capacities and Projected
Capacities for 1995, 2000, and 2010
(Net Glgawatts Electric)

1996 2000 2010

Country 1905 _ 1909 t' I ewa, t_Jl_f_ut t.owo+ Upput [oWOr Lll_pu_ "-
}loltJlilnf;t_ I l(_ItUtI/i(:(_ l:lo/t_r(_nmt_ fttd(Jrtlnct_ ilt_ltJrullC(_ I ltiltlrolic(J

( ;ii+rf.+ (.',al-it+ (;+l_(J ( ',+l.q(J ( ;il.q(+ (.;31tit>

i ,)( _:...Unltocl States It.] !, ii/{I Iii;? H I();._H I(.){I |I I(.v,LB t(),..D 1"2 1
* CllrlIICl_l ...... I() t) I I !) 1!,4 15 ,l lb ,1 I/..q I!t+',l ?l.I

Europe

I Inlmld ' 2........... +. '.1 . ' + 3P m [ + _ 1.+ ;? . ', I _ . [i '_ I . I :l . ' I

l:f_IflCil ....... 31.I:I b2 li !.,9(i ('}II ('11)_i I:12.[i I}_:!.[I (}II.4

tj(ii rlli:lny. Wl_.ql . II.:_<1 ,'J_._.... / _,!'.l.(I ii: [) :".l ii _!'..I,{J 2+}(i ,..'"l:,,.';'
ll_ily 13 I.I I I I ? l.;' ;JI 3 I 3,1

5_pitl+_ .. f, / 7' Ii / I.'_ li (i ll.li 9.1:_ I().',I 11.9
_:,Wi+(I(_II ' !I.4 _I I_, 9 {| {).li lI.lJ _IL_{ (I _)+II
_"wIt,'(_[l'_1_(l .... ;! {I ,q () 3 (I 3.(J .'.ii.) :].l) 3.0 3.3

{/nll_tl kINtltJi_rtl Iii / I I " !I !j .t.lt.l 11.4 P,.4 7 I'_ lI.',l
'(i lll(_sl_iVl/l Ii li ii fi .li li (i i'

Stll_lUhll . !Kt I I til tl 122 ,I I+:'+, .h I;!V li 2/ 4 I l_ti.O l+114

Far Ea_I

+ .Japan . i'llI ',!!J'J (_+.,.l '3elI {it)_i 4_II ,IUII (,I.U =
l',[,_i_l, S(.uHh ;!/ / 9 ¢'2 t._! / ',' _:i I it) 2 l(i f_
I ,_l_W,_lr_ ,1 !_ ,1!/ 4 !1 ,1.!_ ,I ':1 5.!J tL?, _ .2

!--_tllH(,tid 31 71 ,t I ,I ,l I;.' f, I? !_? (1 !ill./ I [i.,l / 15

Other

Ar[U,rfl+;l+1 (I !I GI I t} I.ll Iri l.li 2.4
l:Ii'_h'!ll Ii 6 Ii I _I I_.i 3 I 3 I 3.I

I (.lyPI 0 [) 0 () (i +,l 2 .2
h'_(jta I ;' I ,I Ill 1.ll l(i V,fl 2.(i 3,1
Muxl{:n f) / 7 1 3 13 l,'J 13 l.(i
l'+ikt,-+tiln i I .1 I I 1 I ;! J

5:hJHlllAIr+t.,.t I l_ Iii II_ I li Itt l.li I li _..I

StRdohd ,1 li !, li q i'l t+,3 tt 4 lULl I 1.() I ;_).li

Total OECD ?;)5 li ;,r,;, : 21!, I ?ll?._-? _-'lil I ?ill /-I _J!)(I+., ',lbl '/
Total Non-OECD I'll) lH t Iii') 21 o ; l I 2t_0 2_1,1 :13.;.t
lotfll FME ;, Iii ii ;,/:iii V!.l i ; 3(l',l 2 :1 ),.'.,' :11/ii :t Itl ( _l/rl !l

ii '_-qiilti'-i_if, f_l lJi_f;tllnll(il HI,l{ II I
I_ !-_,l+lltl511%()l I)_1 llll i) {tl,l!ltl{i

' f)l (;[.I t,(Itl(IIly IltCHllllfll
(')[ (J() ()f(l_lllh.'illlfHItfJl' I/;(lll(l[tll(. (;(l(illlll{lllCIfi ilil(I [)(Wf_l(ll)lllillll
t Mi f lti(J Milli_#_l [ (:(lli('lllil(IFi

I'1_1_ 1"(llTilh lil;.iV li(ii u<lUlil %llfll C_[(.(lllllIOii(Hilll _lii_.' tO Ifi(llil.l(li'ill(tlil l[JtlfiililKI
_'_(Jl|l(;t!ii 19115-+f.'+,f/inlt_rl'/zll Nt/u'/e,,'tt /'(iii'tit /:'rf_._l_,_'t,,;h_# t/l_, tln/t+,d <';t,:lt+_._ilrl(J lit' l'l"_t/<L I)f)t /I IA.(I.'l{ltl(lltil, I_llil_ lh, li "ll_ 19Bg--Ap-

tl_lllli(;Im (: _ili_l I I',-ihh, ;>1"11990"2010" WINI'S lnr_dNI ltir Vaflfltl!i 7tlllf,.i S(lu l+illll_ (.i;!, i i I,:!_'

L
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WINES Model Parameter _rcIwtll v'ilt_tll'l.l_(,r t'c,r_'L,p_trtiL'tplttl_0tI'(,r .11_t_tliltrlL'_
t_ tt,%tlllt(.'(.I lt) I'}L' ()III tl_: I,(,,v_,r I'_L'rOl'(.'ll(,'(_ ciI.'.,u llll(.I

Assumptions (),1 tri tilL., t ll_pL.,rI{_.,l'_.,roaiL.,L.,c.so, I.=_b(,r i_r(ldu_.'ltvity
iS II_hIIIllL'LI Ill t_I'()W I1= IIl_.' I'IIII_,L' (lr I,_ 1(i _,()i-_.:l,L.,Ul!t

.llliu.lly t't_r .11 ()l,',L'l,) C,()tlllll'i_.'hL;nL'Or_l,lltplIII itll_.l
'I'IIL.' lt_._LIIIirdi()llS t't_r _=11(:_.'(ll_tll=_lL'r)ill'lllllL.'lUr_ ('l'_tl_lc, I'l'(_lll 2,() til 2 _':",,.,,_,P_.!I'uL'lll=lllllll_tllb' t'c_rtIlL' Antctll lllt(.I
25) iII tile WI NI",,%' Ill_,_(IL'l, t.',_u'L'l,I L:_tl'_iutty t'tl¢ltll's, ttr(., ll_lll-()l{(.'l.) t,'MI{ u(_Llllll'i(.,s,
t'm._.'(.I(Irt Iltr(.,u gl'otll_ill[_s: (I) ()l{(...'l) (,.'(_tltltri(.,s;(2)

Asillll u_ltllllFi_.'_(()1,_(.'1) tt1_.'t111',.,r,lilr_ltll, S()tltll K_ll.l.:il, l!c(ultmlju [_l,t_wlll in ¢¢_111bi11_.'_1Willl IIIc itggl(.'glllc' L'll-
¢t=1(.I'l'_tiw_=,); l=lld (3) I_t_tl..()1.!(.'1)I"MI" ut_l.llltri_.,n.l'l_- _'rBy I'_riu_._Br(_wlll I',_=t_.'irl IIIL, I'clrrtl til' lt "dulvl¢ttld I'(11'
bio 2(_sh(lr,',,.,L!IIL'rBVl'}ltr_llliL'tL'rvitltl(.',',;unur,I I'()r lilt., d_,_livorc,(IollerBy" rtlllcti()lz, 'i'll(., L.'l,ntiuily v,iuu,'., u,',,L'(.I
Pro jo(.'ti(.}ll.,.,v,,'l_ilL.,'l'ld_lc,2"/lists IIl_,,(.;_=l}_=cityt'zlcl(.'_rv_tl. iII lilin rl.lli_:ti(mllro I',_=nodt_lt_.,sttt=l¢ltL.,n_._1'It)lit_-rllll I)rl_?(.,
LIonI.tsL.,(.liii tIle \VINIiS Itlt_d_.,I,'l'jlL.' llnntllllpti(lll,',, I'i..,_ .i_d i,t_.'tl,v_'e,l.niicition, l_ll_'rBy I_,'t_.'e'L.'l.ntlL'itte'_=ti'L.'
_lll'(.lillg r_Llrl.tfilL'tor vitltiu,,, _|I'L'.ju(.IBII=uItI_il tllltl _otlc,r=tlly ge_ilor,lly L'c_llnid_.,t'L.'(.Itc1 I')u j._,l'L:l.lll'l' (tll z_b_tllut_.' v_ilui.!)

I'_=11Witlllll lilt.' ralIBc's rc_qilldill tIlL'litL'l'ltltll'l!, 'l t'(}r LIlt.'(lov(.!lc_l'_e!(.IL'c_t.llttl'ic'_Ill_tlt t'tlr (.l_.:volcIPillB r,..'(]llll-

Iri_,s, forl(._clill_ tIlL.,prolliin(., II',,I Ili_h-iltL.!¢_llloc('_uJItl'tL,s
']'ILL' (.'c()ll(llllic BI'¢_WI}I rltlU, it,_ IIIL'LI._LII'L'(.II')y llll' tlIL.'rUII.%U Iltl',,'L! bL.'llL_r (_l_l)(}l'(llllilio_ I'()1' _.l(.littntll'l(.'ltt (.'.;tll)nlitLIllcllt)

ill _l'c_ss(.l¢_Iv'_usti_.'I_l'c_cltie'l((;1)!'), is dL,l'itlod an lilt! ._tllll lllltll (.1_._(:,,el_ltrio,swith rc,l_tliv(..'ly Ic_,_,,lllc¢)=_los.Stnli..
(d'Br¢_v.,'tht'tlt(.:sr(lr Illu h.Lbclrg=b,_.,l_C,l-,uhctt_vl,ihu, litl'_t_r I,rlv., il_(.,c_lllu,L'l,_,lK:itiun {lic: BL.,tlL.,l'_|ll_,'.cc_¢_nl(.lu,rL.,d t_,}
rtlr(.:(.' ll{ll'lJ(.'il)llli(_ll I'l't.tL'li('_ll, all(.I I_zb{_r I_,rt}r,lticlivity, I',(.' I(iwu'r rc}r tlJL_ll-.ill(..'(_lllc'. ¢(itllltl'i(.;s, (.iLl(..!icl tilL!ii' _J.rL'ltlL'r

l'liu' [,,l'(,wlll i'lil(..'sI'c_rIii(..' IIII'_(II'-II_L' i._(.}r_ul,lic_vl{ii.u,dL,- t_.'ulili(._lcl_iu'lt[()l}P(_l'ltllliliL.,.sllll(I _rL'tIIUI ll_, .ilitbtlily c}l'
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Table 25, Economic Parameter Values Assumed in the WINES
Model for Different Country Groups
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Table 26. Energy Parameter Values Assumed In the WINES Model for
Different Country Groupe
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Table 27. Capacity Factors for Commercial Nuclear Power Plants
In FME Countries
(Percent)
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i111tlis i1,_+._t_'iiIIt'clwitll lliL_11_'rl_riu't ' illu'ru'iln_,,,+, It'k'ill _e,11_'riiIiti11 l't_l' llt_11-()l,',t'l) i.'_liiI1'i_,,_ W_,l'_' Im11.

t'l'tllt;cl I'l't;111lilt' I1!:\ tllllll tlnttll._ 11wiclc'iltllt.t I'lIll_t' t_l'

tlllu't, rtiiil11.v llli_t_lllIlil1_ It_-_,,_ l_i+'I'c't'III iIl_,t' llt_il11:s lwr
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llllt'(I t.'t_lllillit% litlt'lt.'lil' I_tl\vt.!r Ilr(lt'l'itliik Iii't, _t'liC'l'iilly .ic't+'tc'¢lIii illc, l'(_l_t , iii ii i'lilc , iii' I,lq ilt,lt,t, lil i'_t,i' .vr,iii' liVt,l'
t_xllt,t!lt,tl Icl I_l, llitlrt., ilililtii't,, wiiti ii _lliiillt!i' t'l'lit_li(lll iii' itii.s i_,l'i_ltl,

_'t\vt,ihl Ihlll_, II't,#+/f//Jt'l'l'/_l/I,It'_l//g_'/,t,#'l,/'_,k','I\_,'il<,lliill,ltlll, I_(', Iti_7)
<"ii'til lhr' I )l.i +1) 14_,h_i.,iNtlt h'ill t'iilt'lJ.tll_,,('lilililhi, lllitl Ilillq t_l' ihl, tllllt,i ( il+l '1i t+t_lllillll,<,,lilt' t'lli<+lit'illt'_,till iitll t'liiill!,,t' tivt, IIIlit', <,llit't,

lti_',,_'_'t_lllllllt".,lilt, i_ltll_.,i+,I i_ rt'llliilli Iii li,t ' lilj.{ll-ilit't_liit' i'lili_,i' (iVt'l lhr t,lillli ' i_l+_lt'tllilli llt,litltl.
""1II<l.tiiiil/lil!l_ll ll_l It'_liiMilc' ('_t_l!t'riillllli ,lill I)t't't'llillliit'lll l(ll{('l'il, _ttt'lt'ill I'lit'lt,. ) ..\l.',t'lit'v {NIAI, .k'l/,I,'#lt/#'l'li/ \'m/_'m _/'l_ii'i'/tl#lf/

/',,'1 ( 'l'_'/,'/j_lh/ I#1()1',( /I .I/_',ll,_'#"( 'tlll#lf#'lt'_, /5'+_i!_l_,ltl/(llill i',, I+iillit't', .'\Iii iI Itlti(ll
"_'/t.ll+l
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Figure 5, FME Operable Nuclear Capacity at the End of the Year, 1989, and
Projection8 for 1990 Through 2010
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Table 28. EiA/WINES Model, Lower-Reference-Case, Economic
and Energy Growth Rates, for FME Countries,
1985-2010
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Table 29, Operable Nuclear Capacities, !988-1989, and
Lower-Reference-Case Projections for
FME Country Groups, i995-2010
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Comparison With Other _o,. OECD countries in the yea," 1995, the 1990 EIA
Lower-Reference-case and Upper-Reference-case pro-

Projections .jections of 275 and ,282 net GWe, respectively, are
lower than the NAC, NEl and NUKEM projections
of 306, 301 and 282 GWe, respectively, For non-OECD

Table 30 compares EIA nuclear capacity projections countries in the year 1995, the EIA Lower-
with projections from other organizations, for the Reference.-case and Upper-Rel'erence-case projections
OECD FMEcountries, The 1990 EIA projections are or 19 and 21 GWe, respectively, are lower than the
lower than the most recent projeclions of Nuclear AS- NAC, NEl and NUKEM projections of 24, 25 and 22
surance Corporation (NAC), Nuclear Engineering In- GWe, respectively,
ternational (NEl) and N tj K EM.

Table 30. Comparison of Projections of FME Nuclear Capacity
at theEnd of the Year, 1995, 2000, and 2010

Projection Capacity (Net GWe)
Countries i ' I

Year i Source 1995 2000 I 2010
, 1 !

OECD .................. ........... ........................ 1989" NAC 289 310
1989 b _NEI 300 320
1989 d NUKEM 288 309
1989 e EIA 277-289 287-300 315-388
1990 t' NAC 306 332

1990g "NEl 301 308
1990 h NUKEM 282 299
1990 M EIA 275-282 281-292 291-342

,_ Non-OECD ............................................. 1989" NAC 21 28
' 1989 b _NEI 27 26

1989 d NUKEM 24 34

1989" EIA 19-21 21-23 34-47
1990 f NAC 24 31

1990g eNEl 25 27
1990 h NUKEM 22 31
19901 EIA ' 19-21 21-26 28-33

Total FME .............................................. 1989" NAC 310 342
1989b CNEi 327 346
1989 d NUKEM 312 343 -
1989 ° EIA 295-310 308-323 348-435
1990 t NAC 282 301

; 1990g eNEl 327 335
1990 h NUKEM 304 330

19901 EIA 294-303 302-318 319-37!

" Nuclear Assurance Corporation (NAC), Nucleeir Megawatt Generation Status Report, February 1989.
b 1989 Nucle'ar F__ngineenhg Internatiortal, "World Nuclear Industry Handbook1989,"
c Nuclear Engineering International projections are based on gross capacity dala.
d NUKEM, Market Report on the Nuclear Fuel Cycle (April 1989).

e Energy =Information Administration, CortTmercl'a/Nucl_;ar Power 1989 (CHIP); Prospects for the United States and the World, DOE/EIA-
0438(89) (Washington, DC, September 1989). 1989 projections shown are, respectively, the Lower Reference and Upper Reference cases for
2000 and 2010. The 1995 Lower Reference and Upper Reference case projections shown are part of the same projection series but were not

published in CNP 1989.
f Nuclear Assurarlce Corporation (NAC), Nuclear Megawatt GeneraObn Status Report, February 1990.
g 1990 Nuclear Engmeenng International, "World Nuclear Industry Handbook 1990,"
h NUKEM, Market Report on the Nucle.ar Fuel Cycle (April 1990).
0 1990 EIA: Consistent with this report, Table 24. 1990 EIA Projections shown are, respectively, the Lower Reference arid Upper Relerence

cases.

OECD Organization for Economic Cooperalion and Developmenl.
F:ME Free Market Econornies.
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5. Review of Foreign Nuclear Power Programs

Introduction Countries With Free Market
Economies

This chapter concentrates chiefly on a review of nu-
clear power programs in foreign count ties with nuclear

power plants that are either operational, under con-
struction, or phmned, This chapter is organized into OECDCountries,
three major sections: (11 countries With free market
economies; (2) countries with regulated market econ-

omies (formerly countries with cent rally planned econ- Belgium
omies); and (3) countries with centrally planned econ-
omies,

Belgian nuclear generating capacity reached 5.5 GWe
with the 1985 completion of Doel 4 and Tihange 3, the

Chapter 4 includes an explanation of the methodology lasl two units in its nuclear construction pipeline. The
Used in projecting operable nuclear capacity for coun- seven nuclear units, all pressurized-water reactors
tries with active, potential, or, inactive nuclear pro- (PWR), achieved an average capacity factor during
grams. Table 28 on page 48 lists the projected economic 1989 of about 81 percent. The nuclear share of total
and energy growth rates for each country for which electricity generation in 1989 fell to 60.7 percent from
nuclear capacity is projected. Nuclear capacity is not 66 percent in 19881
projected for countries with regulated market or cen-

trally planned economies. Table 20 on page 38 lists the Belgiuni officially Canceled plans t'or the 1,390-MWe
current nuclear share for countries with fi'ee market Doel 5 PWR in December 1988, and government of-
economies, ficials proposed a cogenerating gas-steam plant for the

equivalent capacity. Belgian authorities have issued a
Projected nuclear share is documented in the archived report stating that the country will need at least 3,500
WINES model, which is available from the National MWe of new capacity befl_re 20(Xi, with about 725
Energy Information Center, Excerpts ft'ore these pro- MWe expected from the 1,455-MWe Chooz reactors
jections are highlighted at the end of each country in France, The Chooz PWRs are to supply 25 percent
writeup, of their power to Belgium starting in 1992. French

vendors were to receive conslrttctiotl contracts for
Information in this chapter was derived from diverse Doel 5 in reciprocation for the contracts that France
sources, s7some of which cited project completion es- gave the Belgian industry in constructing the Chooz
timates obtained through unofficial channels. In con- BI and B2 units.
trast, the material in Appendix G was developed from

two principal sources using a consistent set of defini- The Belgian government studied the country's nuclear
tions and project information based on official utility induslry in 1989 and was expected to issue recommen-
estimates. The country-specific discussions in this chap- dations calling for a single government regulatory
lcr focus on the Lower Reference case projections, agency. Parliament would ultimately discuss the rec-

ommendations and decide, possibly in 1990, on the
structure and control of such an agency. Currently

,,, both public and private booties are inwHved in Belgian
nuclear regulalion: (1) two government ministries con-
trol nuclear safely and ambient radiation; (2) three pri-
vate companies award commercial licenses for nuclear

57primary s(mlccs c_f inl'cwnlati_m iu this chapter im:ludc w:ri(ms Issues (,t" Nuclear I'htgineering Internatl.nai (Surry, l l,tited Kingdcml: 13u,iiiwss

Press, l,td.); Nuclear .f'.'urope(Swit/erland: l:';tlr(_peah Nuclear S_.lt.:ic'ty); Nuclear ,a,.'ews(I.aGrangc, lllimns: Alllt.'l'ic:_ll| Ntlclcqtr S¢_cicly); Nuclear
l,'uel und Nta'leonic._ Week (New York': Mc(}raw-Ilill); 198Y /"lnttual Review (Ih_llvcl', (.;{dcwado, Nt|cxco); Nuclear ,_'tattts i/t ('ott/tlri<v With

('entrally Planned 1,2c'onomie,_(relJ_H'l submitted 1(_lhc l!m,.rgy ll|f¢_rlllati_ll Admimslratitm hy [)ecision AImly:,is (?_up_wati_m cd' \/irginia, Vit'ltlla,

VA alld Science Applicati_,ns International Q'tH'p(Hali_H1, Mcl.can, VA, Jtllle 2(), Itm0). Mc_sl {,t' the sotlrt.'trs rt?lqct?l informati_m i't'l_c._rtt_dthnmgh
April 3(), 090, hut a few s(mrces include inl'twmatitm reported thnmgh May 199(1.
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power plants and derive inuoittc from those plants; and. other _e ___:I _L_r types,the hcuvy-water reactor i,+ fueled

(3) other naiitmal and regional ituthorilJes approve the with natural (nonc nrid_ed) tiru.nitim, Tim development
¢cmstructitnt oi" [tuclear pltmts, Depeuding on the out- of the Canm:tinn pressurized heavy-waier-tnoderated
come ot" the fntrliantelltary debale tm lhc mullet:, (here alld cooled t.¢actor (PHWR), the Cmmdian 13uuterium-
rnight l-,t.+_mu poll',lie ttgunuy ultirnately contr_+lliti.g +.ill LJraniurn (C!ANDU) r(nclor, l:,egan in 10(>2 with II+tc

aspcc, ts of nuclear sc+uurity _.tll¢+Isoft'ely, it>_'iuclirlg cont- c¢+nstruc'tiOll of tile 22-MWe NPI.) dcnlonstration unit,
rucrciallice(isingtuttico,,,a'divmticm,,li"\vttstedisp(+saI, which was ducornnlissionediii.101,,18,'l'hiswas followed

II" su(li ttn agency were c;rt'Jttlc'd, the tllree lice.rising iri 1¢+)68\vi(li lile l_)oug, las Plaint 220-MWe prott+type
¢oiii.ptmies vvotild be clisst+lvcd, ()thor govertlrtlenI ot'- CANI)U Ieticl(+r, 11+,>%.,`,sh(lC dow(t, ()tie advarltage of

ficials i_r¢+posc lolling the licensing tort!panics survive the (I'ANI)U reactor is improved operating put'for-
but with tighter control by (lie gt+vcrltment rcgululory ntancc due to on-li(iu refueling capability, and lower

In.+dy, ten_pet'utui'e and pressurc' purutrlelers, Ali operatirlg
ulld fih.iniivd Canndittn reactors are CANDUs,

"l'hrcc private utilitius c('Jtlir¢_l u5 l-mr(ehi 01'the l_clgian
electricity itt;+trkct niM gun(rate most of thdr prover Canadu Ims 18 units preserltly iii. operatiorl with +.tltin-
fi'otn nttcleur I>lants, 'l'hc three utilities plt.tct zt ni.cSrgcr sculled nuclear capacity ()t" 11,0 GWo, Work (+li lhc
in 100()to prep(tru t\_r a (lcPrcgulntt.'d [{Tur,,+pcuu Coln- lt)tit" Darlingtt)n units \viih 3,5 GWe ot' capacity con-
ltitinily (EC)energy Iiiafkel iii tliu mid-10c)O's, lili.ued dtlrili.g 1q89, "l+'he [)+ti'iiilgloii. 2 unit was shut

dov¢li. Ilttlt'way lhl;oug.h lls precolririi.crciul lestiilg pro-
cess iii l::cbrunry lO0() due lt+ a cracked rolor lhi.tl could
take 2 yettt's tO replace, ii" the crack l'e,_ttltod t'rorrl ii.fault

gencrit: to i+ot(srs i,,.I the three other Darlingt¢m tit tits,
Pi'(sjcctions for 20()() +tsstitllt_'Ilo aclclilitmal ii.u- 1t' the rotor cirri be ruplaued I'r()ili Unit 4, which is the
c]oal +(,alracily, Iii. ii+xc l.,owc:r l_,ct'crc'liuc, case lasl unit sc'lic¢luled for service, lusting c'ould res(lilie
ilislallc'd clip+(oily \,,'iii relilain cotlsltiiil oil 5.5 tlrouli.d Mtiy 10qO,
(;Wc I+y 2()1(), 'l'he li(loll?ttr share of llclgil.ill
ul0ut tiuit y gt.'licrntion in (lie 1+t>\ver Rct'c'rcncc

Iii Deut.,li.thor 1¢)80, ()lli+il'iO t lydro (()H)subnlitlcd its
cast., is l+rctiut:icd to (tec+rt.'ase ['i'()ili nearly 6(),7 _5-vC+il+ plan l(i lhc ()ltlario Miliisler (51"lh0 Enviroil-
tu_'rc'elll iii ltJSO it_ 314.4 lOCi'(.,(.,niiii lhc rc,cii' " "

" " lilt;iii, "l'hc plan ilicludos proli(isals for new hvdroelec-
2()1(), I.:.IA pr(tjucts clcutriuily g,cncrtitiOli lo
grow +ii ii yearly I'atc Of 2.2 pcrcotit t'i'tsili lOg5 tc'iu.: facilities, ii.at(it'til gtts-fit'ed p!unts, nucleur power

Ill(inis, ctuisc, rvatitln, clTit.'icncy ilill)rov¢illenls and

through 201(), 'l'hosc l'lr(lic!ctitlns art'+ btised (+li p()\ve1' purchtisc,.s ['l+Ol+flin.dcpcndeiil power ilrtsdUUel'S
ali c;c.'(llltlilliC" gl'(_wl]+l i'alc (>t" 1.7 per((iii pcr +ilia.1ileigtiboriiig prtivinces icl nlt.,t.'l ltieclectricity Iteeds
year. . o1' (.]i.tlladtt's fllOsl l'lopult)tis tli'l+virico, 'l'he largest por-

tiere t_l" liC,w clec'ti+it,iiy is c:xpccit.,d t¢_be ii(icl(ttr g;eil-
c rtt tt.'d,

"i'liO llr<+ptist.,tJ sml+it:(tule calls tL'or lhc' utilily to begin

Canada \wirk (.)ii. the I]rs;t o(" ]'(itil +('ANI)LI-A reitClOl'S ii! lqt)5',lhc tilliiS wtitlld COllit.' Oil-line hr.,tw(cii 2()()3 ttiid 200('1,
Ali (,ilvir(iliint+'lilat asst.'ssillt.'ill for lhc first of t'otlr

C_ttitadittn iltic'lcmr 1+(4icic._ _tiitt i't.gulalit_iix itr(' (iii(lcr (.'ANl)D-lt rc'ac.'lors wtltllCl ht,. subnliiled io the pro-
Iti.c .jurisdicli_sii <>t"I\_.'_ dil'('t'rcni atith<_rities, AIt)lliit' viilcicil g(wc'rllmt'.lil iii lc.It)6; lhey would C()II-IL' (m-line
Eiiergy (>(" _Tatiada, l.id. (A EC'I .) is resp(_llsiblc Pl)l+ bcl\vt.'t!n 2()()t) ail(l 201"7' "I'll(! t]rst i\',,¢l ¢5t"['our _AN|)U-.

pl+oitic)(ing alld devchspirig llUC]t.qtf energy, alld thu C tlllJls \v(Itll(t g(l <>n-lille by 2()13, with th+.+'olhcr two

At(roii( l::.lit!rgy (?_lil.l'_l l_(_ii'cl (AI{'(TB)is resp_msil",le unils I_ bc ¢.:_ii_lllctcd at'tor (lie 25-yclir pcri{_d of the
t't)r its rugulati_lll, 'lhe i'_llc t>t' tliu AI.,',CIt is;siniihlr til ()I1 i_lan. ('l'he CANI)U-A,IJ, ;iiicl (2 sot'ius rcpl+cst!nl
lhal ()t' l}ic {.J,_. Nuclcur l_{t_'gt.illilory (..'(li iii+llJssi_lii t,v<llulitlliarydt,signiiiipr(wt;rtic, ul.sili.C'ANl)UllltWR
(NRC). l'liu ilitii()r ditTcrclic.'u i.s llial lJi_)viilcial g(>v- it'cliii_l()b,,y, ) "l'liu ()it l'li+_lll_l,s;.ilsll.iles lhlil tilt.' addi-

crnil_c'nls imiy t lirt.,cily lmrlit:ipiitt: iii lilt' rc!gillal(>i'y iii+li;ii litic'lcar Clil'mC.ily 1nilsl _iri'ivc iii largt' qtllililiiics
prot:ess, ;tll(l iiiay i't'cttlilc' .sal'cty asst!!4SlllelilS a._>ii c_'l_li.- s;_.)Ilial ()11 (;till li-iccl its pr(tjc'c:te(l dcilililld, 'l'tie ()!]

clili_li t'_r llic cxlrlslriic'li()ri nn(l mtuiliiiilC(t ¢_pci'nli_n _t' I(_w-gr(iv,/tli st.'t'iiai'itl cxpt,c!ls dt:lliantl gr(swlh av(rag-
ricic'lt, tir plaliis, Such ali ii:._st.'SSliitull l_r_gralli was till-, iii(,, ].5 i_t_rtx.'iil per ytqir, willl 2.2 l)t:lC't_'ill pcr yetlr

ttL'rlakL'n iii ()iil_ii'it_ l_l'(WiliCU, wht!rc iliit:lc:ai'., asSUilietl t'_r Iii(.' ilii¢ltllc-gr(_wl.ti st.:t.uiari_h _in¢l 2.7 per-
gC'llt:l'alL'tl t:lec.'tt'icily alrcatlV ac't.'t_tilils; I'(_l' i:l !_,lgnit]c'aili t.'clit l_c'r year I'l)r tlic lligtl-gr<;wiii sc:l;li_tl'i(i, 'l'hc utilily
p(ll'li<ln <lt" l(llal t,lcclric:ily ..L,..t!llt.'rali<lii."l'!ic, ',;it'cl.V ;is- ii(lit!si lllal t_y 2(114 apl)f(ixi!lialt:l.V _,5()()MWt+t)t'c'apat:-

s,t,SS,lijciil l>r(it.,,r_ttil w_i_,ili<,liltilt'd b v llic: ()lilailtl Icy,i_- iiy will li_ivl! I'lt.,ell stitil (l(>\_,,'ll I>t.,t.'liilSt,ot'_tb,,iilg,
I;illirt- iii ic_lc'lilui Iii C(lllt'Wl'llS. laisl,d by lilt' _ict)ill('iil at

(_'tlc,rli_lhvl iii April lg_(>. 'ltiu (.'_tii_i¢liali _ili'fl _livit_l g(>vt_'i'nlilt_iils lilt\.'(', siglled ii

c:l_lii]+rc'.llCliSivi, ilUt'ltmr t.'_lopl_'i'_lli()li agr_;121iielil llilil
(aii_itl_i ti;i <,bc,t,ii _l_,vcl_l_iilg lituivy-wttlc'r i(,al.,l(_r It,cit- (.'.(itll(l c'.li_l 25 yc,ai'_ _t' ()ii-.agaiii, _d'f-.again iccliliic:ul dis-
ll_ll_Q.,,' s,i i_'l_ ltir+ cii(I _1' \Vl_r](I V_/ar I!. Iii ct>iilra!,,l li) i:tissi(_lis, (iii t'tlll.._,culle Iltlt!]eltr Iradc, 'l'lic liC, W iiumlt;ar -
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ut)opertltiotl ag, reemetl( ,,rill enablt.+' Canadian uotnpa- Although (lte current g<.>verllmettt f+rc,nlb+ed in l+-JSbto
hies, notably eH and AECl .... lt+ respi.md tc+ Soviet suspend ally decision on the fifth nuclear unit du, rillg

irlterest in acquiring C+anaclittn nuclear safety equif+ment its tut+rn i.+ftel'flue, it m+w appettrs that plannitlg for such
anti technt+h:_k,y, a reacti.u' rntly begin til'Icr tile 10C}l elc,'ctiotlS, [+xpttll-

sit'ms t:fl'coal- ancl petit-ltir+cd l+Ittnts wc_uld ut+rlflict with
party support tri"tl cletlner enviri.mlnellt that advocatecl
reducing by 1993 tile sulfur arid uttrbi.:+n dioxide enlis-
skms ii.) hall' <.+I'their t.+urrent levels, lt is doubtful thttt

In the l+,o`,verI,t.el'et'c'l_cecase, Ca naditlrl lltl- f;inlltnd ctmM expand its llydroelec'tt'ic power utlpttcity
clear cttpacity is projec+ted Ii', gi'c:,,v to 15,4 bec'atlse t+,l' tilt., country's law on preserving rtatut+tfl wa-
(]We by 20()(), and to reach lq,3 (.;We in lhc terways, Also, Sweden or the USSR may not httve
year 2(110, "I'he tlttcletlr slu.tre i.¢ electricity surplus electricity available for export in tile late 19¢)0's
generatiotl is prt+jected to inct'e+tse from 15,0 or til'Icr 20()0, l::innish industry hopes that it decision to
pi.'+t'Celiltill 19S <-)to l_,(+ l'_ercunt in 201(), EIA COllstruct the fiftll nuclear unit will be made before
projects electrical generation It+ grow al a I002, A conlfmny, l+erus`,,tfima, Ills been set up Ii.+plan
rate of 1,8 percent per year ft'onl Iq85 through and build such tt reactor arld hits ilil'i.,+rrrled the goverrl-
2()10, These projections are based on till eci.+- merit that it must decide by 1992 to build the ph.tnt tl'lat
tlotniu growth rate i.'d"2,4 percent per yeai', could be generating electriuity by 101)8, A l'JerUsw:_irntt

ofl'icial has stated thttt, it' l:_'inhmd purchased a flue'lear

plant nuv+,,', it v,,ouM btty this plant l'ri.ml A1313 Atorn,
' m.+w part of Asea Brown 13¢weri, `,vh¢,+se safety stall-

dards and technical requirenlents are in line witll those
' in l+inland,

Fi/ #and
, .............. ii_,.=.===,,=m

Under l_"inhmd's Nuclear Energy Act, which bectune

effective irl March I08_, lt new Advisory Committee In tile l,t+wer Rel'erenue case, l:'inland's he-

oft Nuclear l_+hlergy was attached It+ the regulat0t'y cleu+' capacity is l'_/'ojec'ted tc+r,+.,mair+ctmstant
body, the F'it_nish Centre Ibr l<?.adiation and Nuclear at 2,3 GWe thtr+ugh 20()0 arid reach 3,1 c;we
Safety (S'I-'UK), that was established in 1¢)_,4, 'Hle go`,,- in 2010, "I'he nuclear share i.+felectricity gen-
ertlment nets dowt] general safety reg, ulatii._l), while eration is expected ti._ decrease l'rorn its 1989
S"I'UK f_repares detailecl regulatory guides, F'inhtnd level i.'_I'+"+5,4percent to 27,), percent by 2()I(),

h'a_ <hree stages tr> its procedure f'¢_r licensitlg llt_¢,+_l¢,.:ar l!!lectric'al generatiorl is pro jeetecl tj.+grow al
power plants: a decision in principle; a construction
license; and till opt:rating license, The Pat'litunent is a rate of 2,1 percent per year from I¢185tll rough 201(I, 'l'hese project ions tll'e based tm
involved in the first stage which itlcluctes siting,, envi- a yeat'ly econotnic' gri.+,,,,,,tll rate i.,+f1,0 percent,
rottmental aspects, and arratlgeltlents for nuclear fuel'
and waste rnanagemetlt, "l'he (i]ovet'nnletlt issues the +,
two licenses.

l-,'inland has flour c_perable nuclear ttnits with a total

capacity of 2,3 C]We+, but il has tl_,+nuclear fuel cycle
irtdttstt'y. "l'he S_,+viet Uni¢_u supplied the twt,+ reaeti.>rs IV() International l.td, and Ati.m'tellergoexl'_c_rt phttl
for the L_wiisa ttuclear l+¢+wer phIltt that is operated to c¢'_i._pet'ate on optin+izing the econotttics alld verify-
by the l+;'innish stall+' utility. Imtttrttn \/(+hna ()y (IV(.))', ing the +,u.fety i.ffStwiet VVE, I_,-10()()PWRs, The USSR

Jt tJ.lsi.+ pr_+`,,idus the reactors' fuel assemblies under has ofl'ered to supf'>ly its VVI?,R-I()O() to l:;'inhmd which
Icmg-terrn c<_ntrai.'ts attd ttgreenlerlts. Swe¢len supf_lied wouM be able to assist it= lhc development of the re-
the reactors t'¢+rthe+ ()lkiluott+ nuclear I_lant that in ep- actor, A F'inxlish safety expert believes that the current

erated by the private utility "I'et,+llisuudc, n V¢fin_tt ()y design does not meet the advanced rectuirements of the
('FV()), wllich currently ¢,+btains uraniunl, enrichmettt reguhttory agency S'I'UK, Specialists tit IV() interntt-
servic'es and t'tic,I assernhlies {'l'¢_ulsuppliers in Auslrttlia, tiunal tltink that by 1092 tile VVER-1()0() ,,viii be corn-
Canada, China, West CJernlat_v and the USSR. petitive with react_u's ¢_t'fered by A13I_ Atonl and Nu-

" clear ['¢_\w.'.r Interllational, tile Siert_er_s/KWU altd

l:i'ratnatollle l+mrt_lership, which are tile' (_tl_er ttlterntt-
A 10t';+ rept_rt by the f;in_tish f>_wer industry prr+jetted lives t'or a fit'tl_ l:;'illnish nuclear I_nit.
increasing electricity ct_+_sur_+1_ti_min llte l<m()'s tc+ex-

ceed supply by lt}q4, l)cmand ft+r pt_v/er was c+stitnated
tr+ i_lcrease at ali annual rate _,+t'/ I_ 3 l+erc'c_tt lhrottgh

liraS, 'lt_ build nlore ctmvunti¢_ttal power plants would France
conflicl with the ct_untry's c:¢_tt_tl_itl_lt+'=_tst¢_ reduc, e =tit'

pt+llt_tion, l"innish c_mlpanies are ct_itt'ac'titlg It'+imp_tl "l'hc ];'re_cl+ _uc+'leat' l_t+w:er pr¢_griltt_ bc'gan in I0_6
sizable amc_unts _l' llatural _gas and t, lec'tric'ity l't'_+l+t with the ¢,_peration t)l" tt 2-,MWe e+xperin_et+tal reltctt+t',

N¢,+lway and the tlSSR, and ixl t1!e late It)6()'s PWR tc'chItol¢_L,,y beclttne the
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17_uttdittion oF the lvrcrlell prt',grnn_, f:"rnltl_ltoIIno, Ille beth C_pertttiNg unils lind those under cC_tu_tl'uctiou,

l-g'elu.'hsur_plicr,Ims developed nnd mIIIluI'_luturedu pluggitlgproblem tubes, mid l_eM'_li'nlinguliulliicuI

slam.ltlrcl-designPWR bused on n Westinghouse C'orp, uleuuiHg,"I'hct'c,,viiibe Io',,vern\,nIIubililyI't'oi`itthese

license,thereby crcntingsubstnntilllsnvingsintlm costs 1'uilctol'sduring tlm telmiruutugus,und th_.'lostHuulenr

oi'engiileerin_ilm.lproduction, This sttuldtu'dizution genertIlionwillbe replucedby l_m,,eerfrom nloreu¢istly

bus helped the tmti0nttlutility,Electricltede l-"nlnce l'uels,

(EdI"X Io build itsnucletlrretlutui'sillnn uw.,rngcctm-

sti'ucticmlime oi'lessli`innb yenrs, - ................... ' : .......

InDeuenlbcr I_8+,_,tlleNutiomll Assembly debtUcd Nuclenr cupucily in Ig'mlceispro.jculcdin
vttric_ususpcutsol'l;'retlchenergy l'_Cdicy,"l'heAssembly IlleI_,u\vcrReference uuse Iu illcretLscI'rom

uppiu'enlly will become merc involvecl in de\,cloping 52,(+ CIWe in 1<.)80 to b2,3 C.iWo lH 2(11(), Nu-

the l`ititi(lllS'S ellergy l',olh.:ics, especitilly the btLuk el`td clenr C_tlmeity is expeclecl to grow til it rttle
ot' the Fuel cycle luld lhc breeder option, (.)ric topic of 2,0 pereetlt per yetir, EIA pro iects tlle rlu-

debnled wtts n prop<.Ised I¢18(+ bill to crcute tt rli.teleur clcnr shnre of electricity Iu dccreuse slightly
siit'ety org+luiz+ttitm tlu.it wt.mid be incler+endent ct' the t't+om 74,6 pei+cerit iri 1+-_89to 70,5 percent iii
I'ederuI govert`in+_elit and rtiigl`it l`iltve veto power over 2()I0, IJ,le.ctriunl gcrhernticm is pr¢ticetcd to
ct+i`istrl.letiOll pet'rl;its or operating licenses For lluelettr grow til tl rnte o1' 2,O percent per your I"1"o111t'ncilitius,

1_)85 tJlrough 2()10, _l'hese pro.ic'clions tire

l',tisc'd Oil nn economic gmwtl`i rifle of 2, l pcr+
l::rnnce hits 55 Ol+eritt:_le nuclcltr urlits v,,'ith n cltpiicity ccitt per ycttr,
ct' 52,{"+GWe, No I.rnits weril iiilo service during 1_)89,

but three PWRs v,,.'ere connected to the grid in Febru-
nry lt)t_{+l- the 1,3OO-MWeCitlteriorrl 3, t|le 1,310-MWe
Ch.)lt'cull 1 itncl the 1,330-MWe Pcriley I, Artother six

units witfl 8,3 CIWc ot'cltlntcity remtlit`i h'_li'le construe-
ti¢+tl pipelillc, Although these six tinils crcale tt ten-ipo-
r+try period ot'overcliplicity t'<.)rl7,dt-_,the ulility expects Ii1 August 1080, governn'lent otTichlls iSStled tl pert`tilt
lhtit future increttses in domestic business detnlirld Itlid nllowing the Superpheriix t'list breeder (Creys-Mtllville)

expt'lrls will elirnirittte lilly excess reserve Calntcity by to operttte I'or 405 full-power eClUiVtllerlt duys or ilntil
10¢)2 ¢)t' lgP03, l!'d} v l',htns to shut dowri its Sitint 1.,tturent the cut't+et`it I'ucl lotid is exhnusted, The Supc:rpitc.rlix
A1 GCR (gtts..c<._c_led rcltctor)it,, lqq(), The retn_lining llttd beerl recorirlected to thu grid in April l¢;IBtJ I>uI
(]lC:Its (Saint l.murent A2, Chinol`i A3 alld l}ugey 1) \wis tlgtiiil tiiken +<)tiloi'service in the t'llll ct+ 10t,10iii'icr
tire scheduled for closing belweeu lt)¢)() lind 1¢)04, with ii bubble of _rgoll glts wits detected iri the core t_l' the
the Silint l+,{turellt A2 til be deCOtlilliissioxled at'icF" work 25()-MW i'lrcd¢+iype llheiiix t'l.tst breeder, Subseqtienl

is conlplcted t_li the first unit, These relict.ors will not tests disch)sed tirol, should _isiinil_lr bubble develop iii
bc disttiasitlcd uilliI sever'ii1 ctc'c_ides ill'Icr li-u'ir deconl- lilc _t.ll'lel'l'lil¢i_iix relictoi', it wet.tld Ilol c;liuse tiny sig-

niissit)uiug, nifictu`il probleilis, "l'he ltirge lqtR reltii'i`ied Io servi<.'e
iii Spl'illg lt)0(),

Edl"s ntlcletlr gc'nerali{)li i'tlse 5 percelll iii l iJg0 io 2lq5
billi(m kwh, which WltS 75 perceut of lhc utiliiy's tt)tnl

power getlerati¢_n, lt expc)rled 42 billion kwh, 12 per- "l"he Hungiu'iltli Electricity 13otird (MVM"l')lilld l!,_dl:,'
ct-ni tit' its IIIi4¢) l+l't)cltlclit+ll, till(.l siglled firm COlllrltcis hilVe iigi'eed lo prepare ii joint sludy dUl'illg li}q0 Oll
t(_ expert tilt iiddiiion+il b or 7 billion kwh lillnultlly the pt+ssibiliiy ct" l?+dt::supplying two O()()-MWe PWRs

sliirling in 200(), E+dF+'inighl tilltlin yetirly exp(ii'ls of 50 []'_r tliu P_.tksilucletir power sittiion, f;',dl ra'would provide
billhm kwh lo lleighb(>i'in 7 cotlnlric's iii 1701 or 1002, 7() pt.'rcel`il tit' lhc c+,)nSll'ticti()n costs till+,:lbe repliid Ily

til'td its (_htiirilittil indic+lted ltuit his ullitlllite goal +iis ti'tlrisiilission to weslel'n Europe of power gelle.rliled
to C'Xllt_i't l'4(I billi_ui kwh l)t:r yetlr it' the l)'.ur(_lletili by these unils, New trtlllSlllissitul lilies w(luld need t,,l 7

trnllsiliissit)n llel\vt/rk Call be iiliprovt:d sutTicietltly, bc conslrtl¢led, ptlssibly in Attstritt, with Shies o('ptlwer

Ileginnil`ig iii 10{)7 or lqq14, 'l'he l:q'e.+u.'h\vt_ttld stlpply

'l"hc ulilily's t)()f)-MWt+, PWRs ;.tvei'+.ig,c'd tul 14I-pc'rc:etll ih.e ui'tuiiurii, lake bitek the speltt fuel, _iiid provide op-

tlvuilnbility, while, lhc 1,30()-MWe i't.,.ttt:tors livor;ige.d ernling ttssislliliCe l() lit+,, litlligtirililiS for tlp I(i 5 yeiil'S,
only a 62-peru'eni i.t\qiiliibilily, _illCl_, Edf", tiii]ike i`i'l_lsl
other couiiiries, uses ils liuclear power plltitls for Iotld-

t'cllhlwiiig its well as f_lr bnselond generiilion, lhc avail- 17,dt_'lilid _1l-;relieh inslilule stgiied ligre.eillClils in 19140

_tbility t'tict(>r is _l ill(lle uppi'¢_priltte Iltettstil+e ttiitll lie- liitd lt+t)() with Soviet orgltnizliliOllS I'¢ll'c{)()l:lt, l'Itti+.)tl iii r

er+.tge c:Itpttcity l'ttt21(_r, espeui_llly wllen c.tm-ipltring lilc Val'iOtlS liuelt;lir t'ields, Possil_le til'ellS t_t' c_(tc_pcrlitit)i`i
pe.rt'{._rtntutc:e levels _lt' l"rl_'i`ich plniits I(> lhllse noted I't_r rliighl t_c; ilie silt'ely ¢)t"¢lpernlhlg iltic'll.,lii' in)wt.,r pltililS;
tither c'_uillries iii lhN rep_li'l, ticc:ith.,.l`il i'et?(ivt.'ry b_tsetl tin lictitllls llikeli til'Ifr llic

(J.hernl_byl ticcide.iil' lhc design, cl_ll,sli'l.imlitm, lili<.t +.lc'-
t::,dl; plttns Iii rt:pltir its 1,3()(I-MWc rettc.'It_rs ill the iiexl ¢()ri`ililissit_liiilg cit' iiticlt!_ir t'ncililies', liiid t'iii'iclitilt!nt _ll'
? ycl.irs by iil,Sl-+t.'elil_g llit_ Mt, tim gellertiltli' l.tlb<2s (iii rc'l_r_)cesse(I tlr_illitiln,
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f:r_'vlvll c._,l'_lllli/,mLti_lll._hllvt.' nl,,.,cl c'_,lvllitlut'd c'_l' ;_lilv'tt'cl 1il t'llrls' l_}Ctl), lillst nltU Wv._l ( t_t'l_liilt_, I_ILNItlvU lc _,.wl
llll_.'lolll' ,,..'clt_l_,_.'lllli_l_Y,'itll l."/,t,c.,,llcl._h_vlikill llll_.l I",,'1c_- tip tin I!il_,v'_y ('cllvlivli,_ni_._vlI_.ltli.'.,t.'u,_:,,,v_.l.wclt'u,,,l_nHtlitl_.;

_.'iill_ vtlt't in A pl'ii lU'-_(),,villi t'e,t, vllc,sl_w_killN cll't'it:illls t_,_;pllblic: ((i;I)tt,), l'l_t, ¢..,c_lllllli_._i_lil ciF C,Xl_Vi'l;_ I'l'cllll
llllcl I_l_.lvlIc_il_ll',_'cl,,,_.,Illtqr lltit, lt,lll' vt',c_l_t'i'_iti_lll irl t'_.lLIr _,lYt'l'lll'li_,]lil Itlillinlriun iii bclth V(._tlllLl'it',,.iwill lllt'L't ,,it.,Y..
_.lrt'zu_:(i) r_,Ilctclr ,,.illt'_'ty, inuliidirlt.,, Vtllllpt'HIt.'lll iIBitl B vn'Iii iitlivn dill'ill B tilL' _'c_lli',I'i,llnl (._c't'lllllll i_('t_ci_lnI_,,,v
_ild Ul_tl_.ltvd _.gwvniill_, I_V'clu'_'tltin:,',:(2) tl_.'._i_;llcii' ll_'_,_' ._tliit',W lllllt IlIv v Wtllll lill_l'_.' llLl_'h..'lll' ,[_L'llt!l'iilJll_, i',llllll.s
tFp_,:,",cit' t'vnc,l_lr.,, _l.,.iwt, li lls ntucliv._ rt, lnlt, tl tc_ I'lit, I _Nc.I t_ v't,plllvt, lllllhll, llllt, tl liBNiic,-I'il'vU i_Nlllls,/%1 i'_m',ic,ilL
lic,u,iclc,tit l'_rt:vt, litioll., (J)til,,., I'u_.,Ivyvlt,, _,._lWViillly ltir t,c_llslin]l_ih_ii t'lll(-,.,.i,llull cclulltl'y will lliivv c._,',ihiiu.,,il_'d
!_tc_r_.l_,_il'.sl_.,llt I'tl_,l iilltl dt, u'clillvlli.,.,._icllliilt,.,',lllltl (,|)i.lc.l.. il.,..ili_llilt, i',..,.,.i_lil'c,u_witliill ._()yv_ll'_, l_t't.,,,.iunllF, li_ilitu,
vllF_.'c,d l l'Ittriitl_, iii llllc'lc,_.li' t!llt_illt't,rill_..(, _iliL.'u, lq_4, li nltI_l_lit,_ lj.l_cltil _,_ I')L'l'_'Ulll c_,l't liv u'_ll,lllLl'Y','., u'l(-'c'trivit.Y

t'l:A/i:,c.ll: ,,,ul'_.'.,idi_lv'ylm bu,..'v_Ili_.litl_ IYlclt'cicccl iii lI I_v'c'_tlucti_ltt,AIn_l, ii Plliti Icl ctirllPl_t_, ii ._(I_K.\ i tlw.illn-
siLlilY _'_1'I,,cllc'tllizll I"_t_,_'l.'lgtHiurl|lh'_ll iii tlinl tlLiliC'_ll, Inin_i_ll line l'nlvl_ Wt'st Ci_t'lil;ll_,y tl_n_lIBli lh.'ullll llilel

Icl lily ('II)ii llll._;lll',.:ll_.13,,I',t_vl_lIpl'_i'tlvvtl, 'I'll,,_' I'il','.il h'B
_ll' tli,'_'t'ml..l_'B tl'lltl,'iv','lin,'.,ic_tllin_.' wlln vc:,Vlll_lc:tt:ctiii Sc.-'l'_-

',',,iii I'_t' dt, liw.'ml t'n_tll l:'n'un,_ovlvlt, ktHI AC; in 'Wc..,nt

;\s of' l)_,cc_,lwl-,t,l' ._1, ILI_'-) Wvst (i.;c:l'lllliil._' Illl_.l _ Cll_- (}C._l'liitlliy til Iii,,.,/il)i,_,
_'l'Itblt' vlll(-'lt:llr tlllils willl ii t_lt_ll _'_.ll'_cl_'ityc'll' _2,'/ti\Y_.,.
'IGt,: unitn Bvilc',_ltt'tl ._._._lI"_t'rcc'v_tcii" lllJ tilt' c,Ivctl'k'ity

lii',,ltltic'_..'tl iii Iii,,' t"u'dt'rltl I_,vPtlblic irl I_._t), italy
Nc.'u'kltl+v,,'v._lht:illl 2, _.l I,.+C)(I.+MWtPPkVI< tlt',_ik,,ll(-'c.I_.tlt¢.l

huill by K rtlt't',,vvrk Ltlli_lil (KWLI),,if' ,h_'it,lilvtl.,., Act, ,,vns i'llc.+ ltttlitlll u'¢llntilc't'citil llticl,,:_.lr I_¢lwvi' I"_t'c_/..!,,'ttlnt'_t,_lill
c'tlritlu, c'tt.'tl icl tht' Bl'icl iN I¢_t'_. "]'llt' l_c,','vi'lINIc'llt c_l' in tilt' IcJ$()'.s',villi lily ¢ll'tlvl'ill_:.,, i_t' Illn.'t, Iil.lclvttr Lillits
N_._l'tll l_hinv_Yv'v',ll_h_.zlill (r',ll_W), lhc_, I't_clvrlil Bc>vt'rvl- I_y tilt, .sllilv c:lvcll'iv ulilit.y, l!ntc., N_lzicllullo i_u'l'
rvlcnl, iiwtl tilt' cg_t:r_.lliiig c'_lllll,_lll _' l l_t'c:l_t_,l_ll',vn_lur l'l'nvrgitl l_lv_'lll'ict._ (!!NI!,I.), l'wc> _Gwt'lll_l(-' lltle'le'lll'
Kt:rllkrlil't,,vt!rk(.illlhl-I(IIKtl) li_:i,,,'t,t_.r_.',,..'illc:_tl<.,c'c_i_l-, ullilsi't'liltlitletlIu'-',_I'l)ec.'vtlil")cr.:_I,it_c),with IIt_._tlll

tnis,,.,ic_nttlv 'I'1tII_,-?,()(). l'll_.' llirvu I_nrtnt!in ,,,,,'iii v<_l_- c_Itll_'_cit_,cii' 1.1 tiwi', 'l'l,t'eu ltch.liti_lllttl units, tc_ttllinB
tt'il',utv .i_intly tc_ Fiil_lnt:t; dt,u'_,_illrni._sit_llin_.,,witliotit 2.C)(i%,Yc,, ILl'(.'c,tlrv't.'lltlY lllldc.r u'c_llstruu'ticltl,

tlLIc'lt'lir t;tiitslrtlcliciri I_v'clBi'lltll lllll( ci_.llt_.l hit' 1111tic.hli-

tionlil 1(9 l;W_: cii" Iltlcloill' c'_ll'_ilc.,it>' b,,'l'_,_n.'Iii{.' yt.'Lir

F',,Itic'lt,liv _.'_ll,nt.ily iii Wt, sl (ivrrllt.irly is l_Vcl- 2()(}(), "l'ht, IO_('i _lcvitl_.,llt iii C.,llvriicib>'l, hc_wc.,v_,v',rc.,-
.iv(.:lt.'(.li_ lin:],cm,(.:,rl_..,l'c_,r_nc_'t,_ist'l_i iN- _t,w(-.tliiNli-r_u(..'l(.'_i_'_(.'r_lit_c.'Nt_.llltlI_r(...'l't'r(.'Htlilillc)lltilt,
L'I'UILSC: t'l'C_lil ith l_J14c}to,till (ii' 22,7 (i\Vt, Icl _..t,() _(IYt_l'lililOlit's Illi¢lc'lir i_(iwvr pc_liu$, wn._ u_lllvd h Y pcip-

(i\t'o iii ICt_J$,(.'_l]_iic:ily in ;7()1() will rl.,lliilili uhir pc_tiiioil lllltl h_hl iii l\Ic_Y(-,lill_or 1c}147lihi._ i't;,_tillvcl
c.,clii_lillil ill 7._,() (IW__,, tT,1A I_l(I.ic,c.'l._liit! liii- iii Li $-Yt, llr ._u._pvn._iClllcii" lht_ pliillllt_cl t'Xl_ilii_iC)ll,

c,Ivilr ,_tl_lit' cii' c'lc_vi,'imii7 _t;,llt:r;iliclli tel tlt'-

t:l'C'_l_t;'_litklltl$' t'rclill iis 1c)14c) l_:vc'l cll'.tT,y i_vi"- Tilt, _c_vt,i'iiiiit;lil llilc, r i_iCll_ll._(-,tl_i ll(lllllllC.'lc,.llr polic_y
vr;iii Icl 7_.14l_t.,i,t:l_,lllb), 2()1(}, I'_lc,c.'ll'ic'lil _l.,li- iii ii!i lc}_bl llii'ClLl_li IClC)2t'llC.'l'_V plilli, "i'hi._ pc_livv clill,_
t:i'iiiicli_ i._ l_i'cl.k'clc'd t_ tm_w Ill ii i'illc' cii' (ici I'_ll' lliv. ilic>llibllllillt:,, of lilt' (.'£1t_r._tlplliiil, illlcl IIl1_ dc'-
pt, i'cJt;iil l_<_i• $,t_lil I'l',_lii ICJH5 Ihl'_lti_li 7()1(), t:cllillili,_._iclilill._ t_f' lliv 'l'rincl l,iilillii iiiicl (ilil'i_liiliicl
l'll_<_u l_i'ctic,t.'lic_ii_ _llt_,bnsc.cl (iii iili t;c_'c_lc_ilio' rll_ii_l_, willi lhr: nuvlc;,_lr ._c.,t,lic_ll,__i_loiiibvcl I'c_x']() yulir,_
_lCl\Yltl r_llv cii" 1.7 i_t'ic."t_iil pt,.r yt,._ii', liilcl lhr! rt!llillillcll:i' cii' tile' linit._ vcliiVt'l'lncl Io t411,_-I]l'_.;cl

Ullil._, (']'riliil I lilltl (.;iillll'._cl iii(-, .<;till Oil ._liillcll'ly Ic)iiclvtl

willl t'uol, l:_,_l_l, lill._ ,_llllt_¢l lhlll "l'riiit_ I i._ i'l_ltlv lc)
i'(_llii'l till tlc'iiilili(.I, WtlC,rt,_i.__(llllU blivkl]l_ Iii'c,.llL,(-'t;._,_lil'7

ici i'c,,_l_ii'l lhv ("liCll'_(l i'(-,lit._l(ll,) l'hv 7()-llt!l't_c.,iil c'cliilplc_tt.,
Iwcl-liilil Mllliliillcl cti (.hl,_ll'_) pllilll will tw ¢(lilYc;i'It, cl

l'llt' t.'(_lilllr$' tili_ C.llllY (liit: lillL'lt;lii' Uilii, itic' _NI{-;t()() Icl I.ill _il.., tkli,_-, C_I',cclnl-t]rt, cl pliilil Willi t'cliil' {_4()-IVIW(-'
f"ltF, iii l_nlklil, rc,lll;iiiliii_!, iii ii <, ilUt._h,_ir c'clii_l i'tiu'liclii illiil._ ._,,c_iil_Jrilcl ._t!rYiL't, iii ltil_' I t)c}._llli'c_U_l,1 lC}CiTl_t'i'ic_cl,

pipc'lillt', 'l'hc' (it'i'llilili _tll_i't_llil.' (.'_Lii'l iii K._ii'l._,i'Utlt!is
t'xpt!c'lt,(.I Ic_ rtilt, iii JtilY lqCj()llvi Ilit_ cc_il._lillili¢liililily l)tit' Icl lht' _liulctc_wii cit' Jill ii.<, rilivIt!lir pl_ilil._ tili(l l_i'c/-
cit' ii lt.,clc_'rlilclicll_'r l(I _iC'l_tlp lit.'t'ii,_ililk i_t' ilit, lillil, "l'li_' hliit,,t'tl th'l_iy._ iii c'Clllhll'tl_.'li¢lii lit' t!c_ii\.'t'illitliilil l_l_,_,,t_l•
(..'_>lii'l ih I¢_rtilt: _l_t'cil'ic'llll$ ' \Ylit'ltit_i _llili' lic,c,il_iii_ _lt'. I_liilil_, ltir, c'tliiiili.v ctlrrt, iilI.y illll)¢li'l._ libC_tll 14 p(-,l'C't'lil

t]c.'i_il._liili 7 t,cliiliiillt, l_l ._llicl$, lilt' <qltt,i$, cii' lilt, ,_Nt4-7t(l(I cii' ii<, _,lt,t'liic, ily t'l'tliii l:ililit't_, ,_v,'ilzc'rlniitl, iilltl _/Vt_._l
I',t,i'l_rt, i_tliii_ itil. llpt, llllill_,, lit.'c,llhc!, i'ht, llt'llclill_ (.'¢llll't (it+lllllllly, l{Nlil, tilicl l_l'c!.ic'c,lt_ll fill IlllllLlill I'tilC' C)I'

v_:rdic.'i will I_' _it:tlii(It'_lilt, I]t'c'iitlht' ii is t,xpc't'lt'ct Ic_ _lCl\.Ytti lit' t+] l/t,l'C.,t,iil iii c'lc,t:trit'ii.v _t'iit, rlilitlil,, li¢iw..
(tl_l\Y l]it: bClilliCl_ir7 bigwt't'ii I't.,tlC'l'_ll_llicl _llilt' Il¢lwt_i'_ t'Yt'l', clt'lllliilcl Illl_ bt't_ii i'tlliilili_', wvll (lVr'l" 4 ilt, rt:t'lil
in lit:t,.ll_iii_ c_t'Jill litlWlU'lil t':l_.'iliiiu,_ iii _il_',_l (it'FllillllV, t'l_i' ltir' l_li._l l't,W yt, ltl>i.
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'l'hu Italinn tluclunr suutt,r is L]LIl'f't'lilJy I+lnliltiilg I'c,r n t_rgarltzali_11,,,Llfidt!r_']'_ tS lilt ] JltplLlt _t{)llltL' Iifll.+'f'_y

rclmi._sa11,.'ut,I'i_uuleurpt,,vur',vi+cntileuc,ualtry'sale- l,te,,,earuI1Ifl,'.+tilutu(JAl!i,tl),wlliull_,','tt,,.+e,'.+tttI_Ii.'-+lludill

cleurcui_struutiouulurt_t_riuluu,',,I,ire.,.+in i',)u:'.,WI_ull IuS,It_+le+lt.lierusunruiltt_Itlt.'vul_I,tllelltI't_rI,,Wl,ts,
++lcgt,,,<.,ri1ulctlIputa 5-yettrInttt+,uttlt¢ct_u,struutlt,_t_l_igh-tetllperttlururettt.'tt_r,s,ttt1_.lI'usi_,ilrua¢l_r.,.+,S'I'A

¢,I'fluclenrstatit_IS,II+cg_,,c,1'_irli_.,lltleftr<.u_tl+fl._rIll+ ttls,._ii_ct_ri-_rt_(esillel'm,vurl,tet_uiurnrel Nut.'lunrl"uel
IILIC]UIII'st,cI(_rIt)t.,,_pl_,rvliCWs(_ItlIiol1.'suitil_.,dIIIeli- l)+,.:velt_l'_tttc't+tlCt_rpt_rtltit',ttof ,ltlptitt,wiIi¢II is I'USpl.'di..

l_a,_ci,lg+lt+,.,sttl'uly<!l'ttnyl'ulurullallni_plntils,"l't_el+nrl ,,.+iI_lul't_rdu,,,.'l_.q_i,lt.,l+IttnsIt,ut_i111_It.,tclit+..?tttlvlcu.rl'm..l
tllec+,)tIIIIry_.,.+I'tIItII'Uu(._tII'SL!illlILIClClII'I',,_wt..'rlh+ g_v.. uy_:It:'tr+ldctiIIIiIiiliII_+'+.Sill++'+.'IIt'_IIhre:+der +'+ilo'ltH's,

t:l'lillleIllnpi',rtwct_I,el+del'III(.'_:I'UlIIitIIlIII'II'_IlllIIltlgt'-

mt..'t_tcut_n_iltuu," lieu uurru_l Nnti,_',nnlt:_m'rgy l'lnn, Surmac,,,unrsag,._the ,ltLlmtlusv,g_.wt.,rnlulclltn11c.Ic_lt_t_lusliu
Altl_tugl_ its rcpt_tl Ims i|ot bee(| released, II1+c'ottltllil- I't.'llc(_'_r IllztIItlJ'tlt'illrt.'l'S I')t,g£iIi uc._llnlu_t'alill_,irl tl_u c.lc-
lec l',,.'ut_tlnrnletldudIltzll ltnly Imrticipnle ill 'eat'it,us itr.. velol_t_el_I tltld ct_llslrtu..'li(_tlt_l'0.dVUllUt.,dtl_t.,rlnmlat_d
terr_ati_,_al _uult.'lir _.l,,.'_,.',,.'l_l_t_,'t_tl',rt,juuls, ul_t',._se_L,_ I'n,',,tbruedu,r runutt,rs (I,'liRs), 'l'hu pr_.,tt_t,,,l'U.,I,.t-8-Mwu
+.tl",l+rt_l_rintul'Ctlclt+r type, uurry out ,tl <.lelnilud dcsi,t:,xl, l"tLgert A'I'I{ ,,.'tilluse vt_rimt._+'eels, inulutling plult',iliua_,
I.tr1_.lCt+llstrtluI £1l,]a_It tit tltl nl,l;rtJl'_rintc' tit:t+t:, ntld wus l_m;lud will+ ttttxud _+,,;i,,.l,.'('uuI it+ luSI_, "l'l+e

tllrue lllltlltll'IiCltll't,l+S tel' tilt+,ferc,It,type 25(J-MW+ Muuju

ENI.!I. is aclivu irl Iii+.' vvt)rkittg gl'¢,tlpS ()I'irlterllatit)_ml I-"I3Rhre tlevelol)ill _ var'it,us tlumignml'('_rlh+su i'e£tctt_r,',.+,
t',a'gnxlizati<.,llsinvt+Iv,,.,d ill _luul,,.,nrsnl'ely, in_clucling +lt,,., 'l'llu Pvf¢,,l.juI,'IIR is nl+t_tlt 75 lWrUent u_'_Intplulennd is
'W_+rlclAsst_c,inti<.,nc_l'Nuulear ()pcrators tllul its work expeuted It+ bu t;pcrttblu iri ]tJu3,
O11 tld'v'tllluedi'Ctlc'lt+l'Ct'Hlt..'el+tS,suc'l'insgas-and s{>ditllll-

_.'_+_,le_.lre+.tclt,,r,'.+,l'l+e utility Ill.tsctmt+totedllta.jt_l+VCll-
¢.it_rsund isut+lhtbt_rtlti_ig+,_,tlirce_.+llg_i_igretu.'lt,r

i_r,,_jt.x'ts,two ,,.+i;t_ilst_r<.,d.jt_it_tlyby +lteLI,S.I)ci+,++rt.. EIA I'_ro.j<.,ulstlm+.Itiim_'stluulctlrUal-mcilyiH
rllellltel'l'llt.'rgyalld thel+luutricl'¢,,,vurRcsunrul_In.. thel,m,ver RuI'vruucuutlsuwilli11uruaseutun

stilulc, a_l<.l+.',+lcwilll A.'.+ctAlIrc,,vi_ lh_vcri (Al-III). It_ ttverttge rate _I' nt_t_ut 2,q pert+tel l'rt_In 1_)85
+tdditi¢,,n, I!NI.!I, bn.,,+u¢,nduutud 111-¢+lelUllstudies iu+ tIIr<.+ugll2()1(),'l'Itu uuclCttl+sl+ttr,,+,_I'vh:ut1'icity
Alil3's I:'r_,cus+,l_llmrullt +.+ltir+late.";ni'ely (I'II..IS) rene.- g,,.+'rlt.'ratit+_1is I'_t'_+jeu1,..+'_+lt¢_i11cl'uase l't'tml its
I_+l', lq{"Itj l,.:vel t,l' 25,5 peruc11I It+ 32,3 pul'Celtt in

2()1(), l'_leulrit..'itygullu1'aticm is l+ro.jt_,utudI+,,

tIlruugh2(II0,'I'I_¢s<..,I,r_jucti,,msnrchasu_Icm
tt1_eucuw,lniUgrtw,,'thrnlcof2,I In.:rucntpcrll_uI,I.IAt.,,,,,i-+uctsItnly'sins+el+cdtruulu',trutl-

pttuity irl tile l+t+wer RuI',,.'rvuce cnsu I<.',total year,
I." (i\Vu l+y lllu yt:ttr 2()()(), It+.ttiun rtuuletir
u+tpnuity is l,r_.iuulud tr>t',,.,aUll3. I (.iWc in tllt.'
w...'ar 2(II(}. l'llu llm.,lear .slmru <+I't.'luutrit:ily
gt'liUl';+II+()I1 iS l++rt,jeul,,..'cltc, bu 4,7 l'_Cx+¢.,ul_Iill
2()I(). ]+luclri<.:ily g,Ullt,l'alit)ll is prr+jet'led i<.)

_.rt:,\v al tt +'+ii+.,t,l' 3,3 i_ur+,:UilIper yc:ttr dtlrillg KnsllJw,tlzaki Kn1'iwn 5 was _.'_+ali_t'c'te_.lIt_ tl_e grid in
tlmt p,.:rit,d. l'Ilu,w prtxiuu,tit)lls ttl'¢ Imsed t,n Septetllber lU_9 nnd began ccun111eruial (+perntit+u+in
all et_'t,llc_tlticgt+(+x,'.,'tlt+'tire<.+['I,7 puruenI pL'r April 19_+(9,l_ri_gii_g ,laptl11's lltlclctlr el+pacify to 2t},3
vc+_r. C.IWu, 'l"llu utulntry has 3c) ()ln.,rnl+lu rluclt.ttr ullilS ttnd

I'ttllks thir_l Ull+t+llgl:Mli+ct)unlril.,s ill lt.'x'lllst)t'i,lstnllu¢l
utleletlr <..:rtp++city,Jnput_ hns 26 units with 25,8 CIWe (_1'
capacity ill iii+ Iluulear cottstrttcti{_ll pipe[ilu.',

.lapttfl's ItuclC'tlr gef+c.ratit+gUllits It+tdtttl tlverttgv etlpnc-
Japan ily l'at..'l(,r oi' 70 purcenl I'(+iiflc y(.!tLreliding Mtlt'_+:h.I l,

lO+J(),III,,.,Itvwust ii_ 7 yu+irs. "l'llu l"Wl,,ts le+Icltile highest

.lapatl'.s set up it.,.,ilt_clu_.triill'rast f+twtur¢ ill IU56, i-_lauing avurak,,e unpnuity l'a<..'t¢_rt)I'75 perf.,tnt, with tI_,,.,'l'<_lllari
rt.'sI",t+,l+sit+ilityl't_l'illlulunr uIicrgy tll+(lur t_,,+,t_g(,Vel+ll- I +1nil<,perntillg at I()()..pt.'rcvnt cnpac'ily, l.argcly bc-
lli,:.+'l+t_,t'gtt1"_i/.nIit+11,'.,,l'}It'. Scit.'llct: +111t.l"l'ecl111(d(>gy caUSt+'oi" I'tlkt+sltirnn l)aini 3 bcii1g t_I'I'-linuvirlunlIy +ill
Ag<.:I_uy(SI'A)is t'u.'.,I'_t_slt',I,.,I'¢,r till ru+.+un'rclln11tl+lt_'.. (,I' Iu+',;(:),tllu l;lWl{s c',pernled +11+Ill tl\'(++I'ttgL+'cnpaeity
vt.:l(_I'_i+untat..'livilius, _tX1(.ItI1u Minislry ¢)I'Itltcrtuttiot_ttl l'nct(_r (+I'(+7 l_crc<.:t_Itlurillg Ill+ Slt1lle l',erit-_tl,
lr+t¢lu utld li_¢lu,,;Iry (MI'I'I)is, resp<.+_+sil,lul't+rt?t+llllllc'l'.

cial alltl ir_<+lllstrialm:li\,ili+..'s,+'Ilo Att,1_liu J,',tlux'gy('t_1_i- 'I'11c AI'(.? ,',,tntt.'dit_lt hit,., lUgU l-UlpurIlltll .Inpn11's l'+esl
IrlJ.'.,,'.,i(,tl(/\I{(.') +lllC:]+lie Nllulu+tr ,",',ll',.+ly(.'t,illXl+issi(+it t!llel'gy Itlix t.'alls l+_+rlltlC'Ic'lll+In,Wer gt,llCt'ati+._llIt_ plny
(N,<q(') t,i' Ill+' ])l'illlU 'N'lii_is,lur's,()l'l'iuu pr(_vi(lu t,Verall _tkey rr,le. 11was I'c'll +11hltll,' ++'<)til!lr,.'lle,:'d.,<I()l'+c'c'(+t+le

utn+l+tlill_IIit+ll t+l'llU+.'Icnr+tclivilies. 'I'II,.' NS(' ustnl'disllCL_ I'+'SS(.lepclldt'_11 _'n l',.'trt,luu,ll 111+111i11llle I++I.'.+I,pal+lit+.,tl-

_,+.tI'ety rugulnlit+1+s, +tiedII_t.',&l_.(.' l'U't,\'itlus pt,liuy gtlicl.- l+irly i,_view <,+'lUg+un+li+t1gl,,I'ml e11virt,t1_llU_it+ll(latllnk,v;
_+Ill,L't+'l'(,I' nu_.'luur utlt.'rgy _luvul,,'_I+',i_lu_it.()_l,,, tel' tl;u lllilill ils mpi+fly i,_+..'rt'+_si_y,+lt'ft1+111(+l'(,r t'llerpy; at+(+i+(u_r

++
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prl.+_peut,_for n'enewtfl'_le_n'l_r_i_ st.l_h ns ,_t_h.tn'nnd eITectiv_IleSSnl|d relnttiniingeunlpetttivc, witin industrt_tl
wind, rlvnl_inl!itlr¢,pu,

'I+huJAEI.{Innd ll+eLlniledKiug,dom'sAlcmlicEuurgy

Aulllorilysignedu,1.yenrngrue'_llc'nlinMnruh lqc_()Iu Spa///
uxul+tmgusci,.:nlil'icttndtechnicnlinl'orn'mlicmollCiCRs

tlndi'WRs,l.'runceund JnptlnImveexlundedtheir,iu- Si'mltluurruilllyIms I(}t_purublenuulunruuilslutuling
clettrCOUl+Urtzlitm(LgruurnerttIu2017', Jupnn'sUUUl_Of 7,6L]Wu und Ims{_uthurIll,itsu,,illzb,(}C]wu t,'l'uuclunr

utivengr¢'en_entwith the UnitedStutusulso{'tlusto UnlmUltyinilsuunslruutionpipelir|u,Inlt_4tileSFmn-
2()17.Jtnpttr_Itns usud httTelY l-"rum:li tu,,.'ltt]elc,gy t_.,dc- tsh i:,c,'vc'rnmur_lnpl_r_,ved its 1()_3 Nttti(mttl l:!l_urgy
signl its Rokkuslit+nluru uumme,'uit,I rul'U'ouusslu_ i+ltt_t Plnn t'orbtdding uunlplution ut' tlm t'w(,-uutt
m,_wuudcr uonstruution, Vnh.letnbnllui'os nuulunr ph.till, whtuh ,,vtL,.;s¢l_uduled

t¢_gI._tui-llnubcl'orel_.)Sq+'l'llumt_t'nlorluillwus inl-

l+OSudbeuuusuoFttppnrualluvc'rUUlmUlly oI'uluclriuity
The Netherlands intheucmntry,

The Dutch 0_m.'luurpowur progrnnl begnn inntlm cnrly

lt)60s v,,,itll the orduring ot' n 55-MWe FJWR til li+ IQSY-),tlm 1.7,11ergySe¢l't!tlH'y rent'lir_ltt.'d lhtil tile Ntt-
Dc_dewuttrd, which buutul_u u,fl,.;.,rntitmulin 1%8, A suu- tionul Enurgy Plnn I¢)bu pttt+!ishud in 1¢_¢JI,,,,,ill inulude
cmd unit, the 445-MWc l]orssele PWR, hugttn c<+unrrlur- it ruvisioi_ c+l'ti+u nuulenr u+_orutt,'rium, but snid ilo (.IU-

ciul upun'tntion 5 yenrs hltut', After 2 ye£1rs o[' public cisio_n will he mttdu <.'u_iI+u l'u(uru progrtmn bcl'ore thull,dubntu, thu I)utuh g<,_vuri_nlent in l_+)84ni+proved thu
ui)ItstructJOll of ++tclunst twu illOl'e nttlUlul.ir units, uHuh Mtiliyltll<,:lutlr ittdtlstry <.+l'l_cinlsnru uotifidultt, hc_v,,,UVUl+,

t_l'¢)(}()-to I,3()O-MWe Utilnlcit.v, 'Fhu uunlition gu,vun'n- thnt utm,,,;tructi(+n ¢m the two Ullits v,'lll resunlc' ill tl_,,.'
trtcnt reHulIud its duuisionl til'ter review of n report l'roln llenn' future, Vulduunbtillur¢):; l is 80 perueltt ucm_plete,
the Euonc, ntius Ministry, which utmuluded thnt 4,OOO und Vttlduunbnllert+s 2 is bO peruunt uurltpletu,
MWu oI' nuulunr unpnuity wcmld be required by the ,++ ,_..
end ul' thu century, nssurtli_g +t I,{) !+cn'cenlt tmr_tnnl
g,t'c_veth in electricity dentnnd during+ tl;¢ inturvuninng
pcri<.+d,'l'Itu l+nrlinIxlent npprovcd tl_c govcrllmur_t phlr_ In thu l,cv,,ver Rel'eruncu utisu, Slminl's uut:lunr
in Jtllle 1{)85, t:npttuJty ispn'c,juuted tt_ inuruase to 8,6 GWu

in 200(1, ttnd 1(),3 (++Wein 2()1(), EIA prcLjucts
.......... lhu nuuluur shnre o1' electricity gunun'ntit,'n tu

<.lucrunsu f't'tml tl=u lt}8c) level of 37,6 percunt
_c_23,8 l-,,uruer_tinl2()1(1,li',luutriuity gunurutiun

li!lA pI'_,'jucls Chill Ituclenr uitpnuity R_r the
Nuthurlunds in thu l_.,owurRt:t'urenue ctlsu will is pn'ojucted tc_Brow til _ t'tllU ut' 2,8 puruunl
i'enluin uunst_tllt n_ (},5 GWu tllrough 2()10, put y_.;tin"from 1_-)85througll 2010, 'l"hu._ui-,_m-
"l'lm _,ucluttr slulrU ¢_t'electn'icity gonlurtui_m is .joutions _lre InlSed un n yuurl,v uctuu.mliu
l+rojc'utetl to clec'n'unse It', 3,7 pun't:enl ill 20(X) growth rnto t'_1'2,3 l+c,_rct;,tlt,
nnd rumnilt constnnt t Iirough 2()I(), I+GIeulriehl
gC'llertltitHt is pro.iuutud lt) grow til till tlnltlUnl
rtlIU tit' 2.() percetlt l'roln 1085 lhrougln 2010.
These F,rt,,juctiuns+creI",ttsc'dt)ll tillUCCIII(;I11i{+.'

growth rntu t,'l' about 2,0 perc'c,nl per year,
In April 1¢)89, Endusn bugnn purch;tsing sttn.'k ii+
Suvillnnn de t:(lec'lriuidnd ;llld (,'lllc'I' Sl>nllJSli utilities,
The nlt_Vu is tllougllt t¢) hc i+nrl of n Innjt+r ruttrrnnge-
rnenl of thu Sl",n_ish eleutriuity industry tt_ prupnru lk_r
the {q+etting cd' the b+'uropunnt single mnrkut i_l lC)t._2,

The plnn tt_ c(>iisll'tlc't ndditit_nnl lltlcletir cnpncity v,qts
shelved, h¢+wuvun', ill Mny It186 becttuse (+l"the
Cherntd+yl tlc'cidt+'llt, Al thnl timu lhc' gt_veI'_Inlent nlnu- gpeclllntit,ll Ctbt)ill lhu l'tlttlre shttpe t,'['life illdustry hlls
dtiIu¢l tl full slt_dy __l'the stIl'c'ly tri', and ;.tltc'rr_ntives tt_, cunterecl _+_In lhrec'-wtly sl+til snid t{_be I'nvtwud hy tIiu
lltlclear crmrgy, 'l'hu l.)ulch gt'_vc'rl_T11UlItI_ttSl-u,stpc_ned Miltistry o1" Industry, Llntlur tile tluW til'rnllgen'tiCllt,
a tlt.'uisi_m t),_ huildillg ndtlitit_nal t_uclenr capnuity until l!"+Ildesaund Idc'¢luur_), ;int_tliur Slmnish IIlility, x,vt+ttlcl
H{+'Icrimtit)I_al uluc'tit)t+s nru l_ul+r.'Iit_ enn'ly lC.J0(),"I'hu enuh +,.-t)nlln't,'l:+,5l_Ut'uent t)l'tlIu tnnrkc, I with lhc runt+ti_I.
shf'ely stiffly wn:; n_t_IUCmlplutud in tiniiu l'+,'n'lhc rusults i_ig 3() l,'t.'n'uut_lllc'Id hy l lidrt_uluutrh,n l",sini_i<;htSA,
It_ t">c'C_>llSi[It.'I'eCI iii II_c'u't_lllllry's tnid-l¢.+89 Itmg-tun'r_l Snltlllc'r Ct_Itlpt|lliCS v,,'t_llltl bu abst_rl'_ud I+y Ihu r_uv,,,
platlnit_g ruViUV,r' t_l' c'luc:tricity nuuds, 'l'l_u tluxt suuh grtmpings, whiuh, it is I_c_pu_l,wt,uld Iu.+'lurgu Utlt_Ugtl
reviuw will bu nl_ldUin nlitl., lU_-)l,In phlntli_lg tl_u t't_turu tt_ u(mlputt, it_ lhc nt,.w ulin_ntu t,'t' n I!ur_ln.,_t_l u_,,t,rgy
ent'I'gy l-+l'¢+,larnr;i,tl_c,_,c+vurnllicrll ]++.tsenlpIitLSiZt'd cit>sl tnnrkt.'t in thu Itm()'s.
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Swederl ond unit lsl l_)c](>,tttl_,ltile rutntdntng units by 2()t()', (2)
thu tutttl remount of C() 2ellll,ssRmssttr_ltldtttfl ineruttse;

'l'lie Swedisll fltl¢lultr F,()w(+;rpf'(}_f'tltll tl(:_l.itt ill tliU (ifld (3) I=()tl(.ldltit)lml htrge-settle hydrueteetrie pltltlts
Iq{_()'.% £ill(.I il_ []l'_( UOtlltllL;rciliil LIIlit, (),_kttl',_h(ttlllt I, Uttll be c(mstl'tlcI(:(+l,

WL'II(illlt_orJei'llll(ulin I¢)71,('_tll'rl;_lill.V,Swetlell'Slll-
stulled.ueltmrUtLlmellyisu,1(IWe, Nu¢luttrphtitls 111J_tnutlryIt)U0,l,'.utleMulln,tLIrmleu.ltmItmder,wus

ttlldl_ydroi'w,wrr urachSUl_plytd'_oul5()l-.._i'ce111ul'lllu Ul_pulnludSwetlu11'._ilewMinlsler¢_I'l=iduslry,u11di'e-
C_ll.11tlry'suluutrlcity, Sl',t_i1._ibilltyl'orulle,'gypolicywt_,strtillsl'crru(+ll'ru111thu

Ministryirl'l:hlvirrm111entto theMlillnlryoI'liItlunlry,

l_uritlg lhc lU7()'_ S_.,..'_.,_.IeI_e_l'Wrienced inuret_stng op.. 'l'llis trl_nsf'er o1' rUSl'_OllSlt-,ilttyhtts lud su_nu urllles lo
believethtttSweden'sIILICIUILrl'_llt_s,..'oUtll_i['-,htbu Im_tl-pt>sititmt_ nm.:lettrl',Ov.,er,l_ritmu'llyl',ee_useul'_._on-

curtis over stit'ety. 1_1lt)N(), ii rel'urundu,, was held Ulld ilied til lt)UOtt'tt bee(mius til-q,ttrent Ilmretu'ly sltutdov.,l_s
tlleilucle£1real_tlrlSiOlll_ru_rtiH1wus ullm,ved lt,COil. oi'_ucleurpt_werl_Ittntswilllutl(+ll()hlgllelectrlclly
li.ue,lluwever,i.thefi_llt_wl_igytmrlllel+urlhtn..:Hl etmls,IIisttlrumlyi:vi(l_.i_llllt_ll_igllerpriceswillpose
usedlllerel"erendun_it,,-,ttl'msisl'tlrdeeidlngIucloseall dllTicullit,sl'(_reluclrlelly-lnlenslvui.duslries,luettted
tri'tlleuoui_try'sntlu'Ictlrph_llsby 2()I(), mul111yii_li(_rlllernSwedeil,U_lltmi:,,,edIndustriest_c- +

COillltforune-thlrdoI'Swedish eXl'_orls,()l_l'_ositlont(1

, _ a. early, ur tr.,,', plmseout ul' ntlclcllr power ts _l'()Will_Illruttutiot)tolhc I()8(,,C'hcrnobvlllccidellt,tileStch_l
• alntmgllleIratleuni(ms,wllochdm lhullhccou1_11'v's

l)en_uunuicgovernment l_ri_ptmt!din I()87m_d I()88

lII_.11lhcl_l_aseoutoi'nuulettrpower sl_ouldbe speeded utlurgypoliciesi.ge_mrttl,_t.dlhc nuclettrl',hmsin
tlpby l'Wrnm_entlyclosillglwr)ntlcluarunitsin I0_5 l'mrtic,ulttr,willrest111inu l(msoI'Swetlu11'sIrtlditi(mtll
ai_dl()U(_(pru,.,ui_ubly(mu etu.'hilll.lt_rselmeckt_t(+l c(mll_elillve_u.lvuiilagulmsed()nlow-u(mtt'lrulrieily,
Ringuls),l'hel_rOl_osulwus It_leracceptedby lhcl"_tr_

' IianleNl. In ,Jlltle ]t)_'18, Sv,,edt:_'s l_t_rlittmenl dellie(l tile
Minister td' I::,nc,rgy ttlltl l:!llvir(mrlleilt the t'reetl(_t_ It; Switzerland
decidewl_iuhunit._wuuld bc ultme(+li_ I()05u_Idlm)(-.

rulittgtlml._ (.leuisit._,.,.,illbe takenbcl'orell_uautumn Swil_.,etlm_duu1'rentlyIms fivet_l'_U1'_flflenuclet_ruI_its
(,J'I_)0(),AI thalliillC,(letuilsoI'l'_(,tl_the litllitlb,trod lolttlitlg3,()OWe tttttllhc1,14()-MWu(Inlbununitu1_-

iml_letner_lutit_ll(,l'nt_l_lluclc,ur altur,ulivus will be evttl-, der u()_tstructi(m, Ill 1()8(), hydrul'.t_wer ttuuuut_ted fur
uatetl, _tllcl a slutly will he illatle (_1'huw a Iitlclettr ab¢_ul57 IwrCelll oi'lhc l()l.al clectricilv i)r(_dt_ce¢l,with
phaset_ul1_ligl_t_tl'l'ect lhc ct_utlt1'y'_ecom)111y,ell_pl()y- Illicit:ttr power col_lrJbulillg ab()tll 42 IWruenl ttn(+l(til-
nlcl+l atld ellvir(_n_rlunt, fired gt,nel'tlli(_l_ colllribulillg tile rest.

In lUS_ Iii(' Sv,,i.'.+sI'etlerttl g(_vt'rtlnlenl arid I'urli;_lnlelll
callt:r.le(.I Iltu ()5()-MWu KtliSel'ttugsl nllcleilr Ullil. 'l'lle'
clccisiollt(_IL!I'IIIilIBIUlhrl_l'O.lu'u'lWlls bllsc(ll'_l()stly(111

"l'lleI_IAl._>vcerl(el'rre_cecasel'>nljecl.'+tllal it!+sileiI_llleC'ullt(m(d'Aargau, wl_icl_isvery close
Swedish _uulearu_pat,ilywill(l_.,cliilet_l_,,b

I(_lhrm.jt_rp(_l_ul.lionce_lur(_I'll_tsel,Since t_t_pe-
(.;Wu I',y 2,()()(].In auc<_rda_ur ,,vitt_tlw uurr<.mt lili(m w,.'+t'ilo(1will,.ill _t()()-¢luypuritl(I I'(,r u rel'c,ruu(lurn
p()lit.'y t'(_ra t(_tal tlttc'lettr l_lm_u_mlhy 201(I, ag_lillst IIic, Kai.,+urat_gst(lecisi(m, Ille (_wller.soi'lhc Icr-
lilt.' iluclc'ar sllar'c _l' t:luclriuity get_et'atitUl in l_lillalcdilllclear'lIllilwillI_(.'c()_11pell._mled$225n_illitm
prt,.jeclcdIt_Fulll'rt,n_ it_1UXUvalur (_I'45.3 _sapl-,rt_vetlby l'arli_tnlellt,Sii_ilarily,llleNati(mulntI,
lWrcer_t t(_() IW,r'cul_tin 2()1(). I,',luulrit.'al gut1- lhc It,x,,,_.:l'I_t_tlsetri' lhtl'litlltwnl, _11()vt,d1(_ler'lllin_.tlulhc

crati()il ix f+rt_jcc'te(lIt+i_i(,rt',tt.,.+e+.11a rifle ()1'().2 (it'ttl+t.'t_l+t'(_.iectiI_ 11I+,.+'llerll cI.tlllt'_ll, trod is .'.+et.'killg+t
p¢..reet_t per Xe+tr l'rt_m It)_5 lhr'(_ugh 2()I(). si_l_ilttr c,(_i111_t.,_.,.+ttti(_tlphttt iimt v,,,tts ttwtlrdud lt+ tile
l'he.,+t+'l'_l't+jt:clitm.x t|l'¢ btl.'.+t:d()ntl yearly uct_- Klti.',.+(,r+ttlg_t c'('_ll.S()l'[iLlltl HIUlllI')cr+,,.+, 'l't) hulp td'I'.'.,et I+,U-
It(_t1_icgr(_wth l'tltc t+(' 1.7 pu1'uent, tctlli_tl elt'clricil.v ,,.,li,(_rI+tges(.luu I(_ lllt: gt_vurililltmI's

tleci.,.+it,_,tlle Sv,,'is.,.+ulility i_ ll+t(len will i_tll-)t_rttill tttl-
ditit+_l_l II)() MW(,t)I' 1_u+..'It..arp(_wer I'n)m l,'r, nce, bt,-
gil)niu+, i_l I",)")b, Nt+r(It)stsuh,,vrizt, rscl_e Kral'lwerke
(N()K), v,,'I_iL'I_(li,'slril'qllcst:lt,ctricily t(__iur cu,_t()_s
(districts) ii_ i_(_rlhunsI<.+'r11Switzrrln1_d, eXl-_t++,(:IsI(_ be

Pul)lic (+li,,,cti.+-,.,,i_,I_sIi(,I(I i_ August It)_ t_ (til S\Vt,(II+:II'_ .'+;(Itllt.' 3(I lwrc(..nl del-wn(lent t_t_i_ptlrtud eh_'ctricity.
(mrt+_y p()liuy Imv<.,_+a(Ir it _..'l(,+t,'ill+t1tlle ruli,g ,S(_<.,'ittl
l)(,In(_(.'ralic' l'ttFl+V is (livi(Ir<.l ()f_ tl_e llt_cle+tr l+h;t,,.+c(+tll "l'lw Nali(_li+llr+11 rt:jct_'It+'t.l lwr)atltilltlcl(.,ttr initit_tive.,.+in
is.'-,tlc,A _()t.;i+tlI),.'lil()('raliu v,'(_rkillk, gr()ul+, f(_rttlt_lal-, i"t!l)rtl+try 1()()(), (.)I1(, iniliativ(_' wa."+11I()-yt'ar lllc+l'ttl(.+-
ilt_ tl)r Imrty'.', p(_li(.'yl'(,r tilt, _..'t_i=_, (lrua(l('., lifts c()l_- Fiti.l ()rl ltll ,_u(;It_ar"a(.'livily, wt_ilr al_(_thr,' i_ilialive
uludud tlmt l't_litt_t+'l_l _atlr tl_rt.,(,tlt, cisi(,i.,, Illnt arc th.'t_i,_idt.,(l , ha_ (_I_l'tlt'I}icr itucltqlr c.()i1_IrLic'lit)I1£tI_¢I
i_u()tttI),tihlc ttt_Ics_ it i.', I+,tm._ibleii+1'rdt,.:u r+tpidly rr*.. thr l)li+t.,-+t,(l.,+I_ut(l_)v,,_()I' ()p(.'r+tlii_y nuclettr u_iI_ +ts
Ic£tsr_,t)l'(.'+_r'I)(,tl(li_)xi(.It_,r_l+r+.'ittlly tl,,se l'r(+_ntral'l'iu, quiukly a._ p()s:+il)le, lhtrli,lt_erlt lll(.'1111",('rs' +tl'gtl£|lullls

l'llt_' Illru<..,I"tlrlitlllir111 t:It,t+'i_i()tls;irt+:(I) lllr l_llaset_tlt ()[" <+.'t+!llicr(+'(li+t'i_++_rils,_.+_tllu t)t,c(l I() kt:(+'i_IIi(+'lltlclt+ttr
tltlClt.,tlr i+t,v,/cr _,.I_iII_I+ll't will_ ()ii(, tlllil ill 10(}5, ;I _cc-. ()I_,Ii(+11alivt_ ft+r t.+(.'()ll(111ti(.'1111',Il_llvirt+ll111t.+lllnlrL'ttSt')llS.
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i, t'l'he I.'uch.,rtll I'xe_.'Littve<.t Utlcll (I"1!(,) ulst_ feet,ii1- ulettr, _l_ttl_.li,,,,l._t_,llc,l',%.'_l!lJ,will n_'liutttltl public ce.ml..
atlc,tl_.l_.,_.ltirol ht_lh t,litlttlive._ I'n.,re ieclec.l',u Imtt¢;tutl imaly itlicl wil f cltruct tile, _c'c,tlt_ll IHtarkt:t.
rc,tc' c_ll thr i_._tl,,.,will ltk_.,lyIx, .'.+Cllvdui_.,dI'c_rlutv lcre(}

ur tmrly I¢lul, N_llhullll I_uv,'c,rv,mn t_rigtllully i111c,ltdccj I_ ttlk___¢_ver
nII tllu, I'ltlu'luLlrphtntn in l!,tlgllltld lind \Vtllun,, }l_lWoVer,
IIIc L:t)llal"lllllV n{_Ll_lll BtlVc.'I'HIIIL'Ill BIIIII'IIIIIUUn IItltl,

tlf11_llgc_t}iorIIltllgn, v,'¢_uldnllh._i_ltl I'a',,,urltill b,c_mlc_vel'-
I'_IA fc_l'ecllsts _Wi!,,s IILIL'IUIII' cl_l'mctly iII tile f'LlliS,Ct)II,SII'LIL'IiLIII _lell_y,_,t_r a'Ucltlil'L!d u'tll.lll_es It_ tlal.,

I.,m,ver I,l.ct'ea'u'llcec,tisc' It_ I't!lllllill CIHI!.IILIIII I'_rc_venal'etyalldl'_rt+te¢lIllc'ellVil'l]lllllUllt, I illorBy,._et,-
lllrc'_tlgll _()1(),"l'llc' I|ilulella'._llLll'Uc'd'uleclricily retllry ,It_hn \Vtlkeltllall ,_ltll_.,(.IIll£1l Ille gt_'v'el'lllllC'lll
genertllicm in i_rl_juvl_".l Ic_I't_ll It+.t5, I I"_eret:'lll ,,,vt_uMt_'_l I_r_vid,,: nuell tllll_reuedellled _l,lllrtl,,lee,s Ic_
i,i 2()1()I'r_trl its l_.}_ulevul _,1'41,(_ pcr'cecil, tl priv_llc' ct_tlll'moly ttll_.l thztt u,ll _1' Ilu., tlttelet_r plu,nls
Iiluctricity gullertilicm in pr_Lieuted t¢_gt'm,v al ,,vt,uld he held ill tile public .settler Ix,cliklne tile hlgll
u, rate o1' l,I perc,,.:nt per yut_r fa'ulll Itlt'_5 cvmt_c',t'nucleltr pc'_v,'erv,'_'_uldI_,,'_{tutrtict privnle in-
Ihrt_tib,ll 2()1(),l'he,,.,eprt_.iuctic_nst_n.,Imsc!d_>tl _,'entlll_,,'llt,
illlttlllla.llllI.'L'L_III_IIIiL"gl'_\VlllI'LIIL:or I,(_per-

cent, At Ihu Iliukl_.,y l'uinl C' I_ubli,: inquiry in ,luly luxu Illu
C' .'( ,13 £111n_,,lltlCed tllttl ii wC_tllcl utmlliltle with its I_uild-

........ ir_BUl,pliutltic,_l I"t_a'tl_c u,lit nttllc, r tlltt1_,:.'uilu_.,llinBii u,,,,
sc_l_lell_cl L,,',,ln.:rt_.'d,li dM, I_c>wvvc,r, witl_clr_tv,,'tll_.'tip-
l_,livuli(),ll't)rthe rcnu.tiui_igI'WR.,,,,Wyll'u,IIu,m.l
Sizuwull C,

United Kingdom _ . .......

'i'he t.l_ilt'd Ir,,.i_lg_.l_lllAlt_t_lic l".t_urgy Aultlc_rily
, (L.IKAI!!,A)was e.slublisl_c,cli_lhc luSI)'s t_.,dc,,,'el_q_!flu I!IA prc_.jeclsLI,K,ttttclcttrct_,l"mcityin tllc

nucleur i_rt_gl'a11_i_ (irea, t llrit+tin, Scc_llu,llc:l,t_udNt,rlll- I,_'wc,r Ret'eruilce cttse tc, c.lec'rettscl'rc,lt_ its
_.'x'nIruhtr_d.'ll_e,_uclc'uri,_dustryinflu.:t.JnitudKit_g- luX_.}luvt,lul'tl.Zinstnllvd(IWL,tc',X,4(.iWu

d_m {LI,K,) twg_=n ial 1u53 with tl_c cc>al;;tl'tlcti¢,a!t>l' hy 2()()(),ul_dI_>7,{, (iWe i_l2()1(},"l'l_c i_uc'luttr
t'c:_ur5<.)M\Vu uxpcriu_,,'.r_lu,I ,,limitstil (..'uldvr t lu.ll, whiul_ ._l_n',,.'.cfl'ulu'_.'triuity gU_lUn_licmis prt_.jectecltc_
v,,'ercu(mz_c:cludIt+Iii,,.'ul{.,ctriuulgridl_et,,vec'r_IC_56 dethronel'rc'ul_2(),I,,Ipen'cenlin l_.Jl'I_t_'_12.{,

toldI_-)5':).l,'l't)_tll_.lS(_tc_I%3, tl_uC,enlrull!!,leclricity percet|liii2(91(),l!Icctricily,i-t.'i)enlti(_nisprc_-
C.iellcratirlg t3_mn.I((.'l".(]ltt _,1'(Iru_tl l lril_li1+_0'dered jt..'cted t_ _,,'_,_,_,'al a rate t_l' 1,5 l'_t.,rccrll pur
c.,i.ghtslalil'uLs ,,,villi Iv.,'_ units u_tC)l, yeur t'i'cm_lU_5 Ilnn>ugh 2()1(>,'l'huse l_nduc-

rute [_t' l,q percenl,
In 1_'_g_13rilish nlt_,L,leur Calmc'ity clc,crc,ttscd t_,l1,2 (.IWu
v,,,ill_the, shtllcl_vvn c_t'lllu llerkeley 2 _t,_cll-lunlerslc_r_ .............
A2 ullit.,.,,()lle new unit, +l't+rne._sI_inl 2, _:1b25-MWe

gr'iclin I{_Xu,"l:hu uc_atll_lutiuu_l'lhis tla_itleavu._Sizuwull
1:1_tn¢llli,lkluy IhdHl (: _tsthe st_lepr_iecls il_lhc Itriti.sh
,-_,,,Ntt'_.,,,:ti,.,a,pip,._'lia,u,I,, l_-_,':_,,u,..,Ivt,r r,<,v,.,url,h,a,t_, Non-OECD Countries
perl'orlning ut _.t_l_.L\"C'l'_.lgeCUI'mC'IIy I'ttct__a't_t'55 percent,
,.,Ul",pliudabout 21 l',u,ruunl _1'lieu L.J.K,'_lcUal eleulricittl

gci_cralic_n, l:.le¢.'tric'_tl{l_._u_tt=_dit_ the LI,l(,, is _..'urn.:_tly Argentina
risi,_g ttt_)ut .t i_eruunt ttntluttlly, t_igl_._r ltlltn thu
C:'1:,(it3'_cslitvlttted a,,,,cragugr¢)v,,tll c_1'2i_er{.'cVltused

Argul_til_t_u.'.,t_._l',li_l_cdu Nali_mttl Attmlic I!,nergy (..'cml-t(_calculu.tc its ial,vu,,l_lellt lae'c:cls,
missi<,_(C:N I,:A)i,_ lU_(_Ic_direct lieuc<>unlry's lmlicmul
en_ergy plan at_cl{.'_lll,'_l _tlla._lWCls_1'ils Iluclenr lech-

la_Nc_vun_l-n:rIuX!),tl_.,U.K. gt_vurnanuall_tn_c_t_r_uutl nc_Ic_gy,ltuttra'c'I_llyl_asIv,,,c_c_puralia_ga_t._cl_..,_ta't_aits

tli_tltlluc,t_tirullucI_.'.arp_wur,,eclc_r_fIllt,,ch.:clricutil- vvilha tc>talIlc,lc_tp_tcily_I'(),uCi\Vt.,_tswellus lhc
bt_2-MWc A.luchtt2 ullclcrut_l.,,Irtlc:li_ll.I'heAiLichtt2

ilyiildti_Iryv,'c_tiIclI,..v,'itI_clrav,,'_I'r_nttile,.k.,_>ver_t-
t_lilisaI_cmlb_ p_:rc.'entc_ml_Ic.,tc_n_.lis_c_,,,,c,xpc:cteclI_t:t_l'_c.,I,uutriuilysuI_I_lyiI_clti_Ii'yi_riv_iiz._tticmprcf..

._nm,_.'l't_u _ri!,,i1_l i,ri,,'ali_',_lk_t_l_r_gr_n, ml.,_c,,_t_cud tc__.._+(m-lil_u in 1_.1_5', its _'<_t_l_,l_..,ti_tIm_ I_,_,,__,h.:l_._y_._d
in _,urly l()gg, tl_'.,c,,,,()l_,._.'_lil_l_ _1i_l_tnt(_ hruuk tip ttlt, hy _ I_trgc.'t't_n.:igu_cluhl _tllcl IlYl)erit_l'l_tli(,_.
('l-(ili illtl)t'(_klr ctm_Imr,iu_, ()pc_ralil_g a._privatv c'nl..
tilk',_,,Nali<_Iml lh_wc,r, l'(,v,,,L,r(it_ _t_+lNali()tl_l (iricl l:It_th Arg<._iltinlt.,t_per+ttiilg iluulc:_tr tillit_, Attlcll+t I _tncl
C'_mlparly will il+t,lcllt.,vl+_ll,,V_tlclcar_l+C:l"alit,llS,"l'l_c.,ptih. (_'c_rch+lmI, Iluvt+'c,,Xl+t..,ricvtcucll_r_+l+luwl_,l'llc, Att_..'ll+t
Ilo Nuclt.mr I.'.lue'trlc ('<_nII'mny v,.'ill lw rc+,,,.,l_m_il_lel'c_r I unil _,_,,_,sv'u.,.+Ittrtuclii_ ,lltiltlal'V IUCj()_tl'lu'r a 17-_ttc_1_tlt
the: llucleal + lilnl'kul ill l"._gl+.tt_cl allc.l _,V+llu.',+,St.,_Hti,'.+ll Nu-. ¢_tllttgc l'(',r relmir.,.,, Aplmrc,vill ), i,_ lll.t, lug{)'.,,,, lilt, l'eac:tt_r
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witst_lu._nttud',,vIih_ututlderL.:_In_,rc'GulrutlJ'ullnlllln- tlUlite,eventltc_u_lltlleUilltrc,c,t4vuduI'iLvc3ruhler_.,p_rt
• Sllft, ty Ruvluw 'l'uutll, C)lltetliltlcc' uht,c'ks, hut Illu c'urt'ent C:'NI!A tltruel()r Ittl_ I_v Itle IAIiA',_ ()purutl()tlill ' ',

pledged Illlll Ills lldnllnlstrutlt_ll will _ivu Ill(, ht_,ht_st ,lutltlliry 3, Icl!9(),lL Iit_llur u(_urt rulud flint AtlgrU I
prit)ril$, t(`i nuc,lellr plilnI nlllltltenulluc', S(`_tlletickle,ii u(_uld he re,_liirie.d, \vltlelt IIi(, ulllll,v (lid liUllnetlliltel.v,

it slllltllir prul_lelll wtlh hrtikotl I'uel tuhe,_ c!lill he

preecmllnurutlil le_ltll_ puri(_d I'runl April I_JX2I_ ,llin.
All,11_ul._hArgenlillU',_ l(`_itll li1,_Inlludgetler'lilillg elilUlu- uilry It_l_,_tilld i11ulucludii lO,nii`mill shuldc_\v11,'._lurli111_
iiy is 12,043 MW, ihu _ystenl Im,_huen pluguud \vttl_ In I_7 I't_r uxlt:il_lvu rel'ullrs t_ Ille eluutrtu gUllc'l'lll(ll'

l_rtd_lenls, I]eeliu_e C(_rtlt,4"_ilI _.;enerutud I()to I._ per- llll_.]rnutlll'ielllttins t(_ tile ,_teiinlgUlleriit(ir,_, l"urrm,_ h..,:;
Cellt (>l'Argi.'lIllllU l_llseloild l'_\vt!r 111l(Jl4t),its._hi.ltcl(_wn ,,4uetltllu pllull',_ ._ul_pller, Wu,_tlngl1(_use,clilli111t1_li.,11_
in July l_li.l_ l't_r l¢,Ng-tlelllyutl llu11111elulnee]ud I_ I'c_., t_l'nlllllulis (,l'tlullllr,_ Ill tli111ui_esIbr p_r w(_rklntillsi111_,
lillillg uleclrieily l_lllc'k_tlls in Fluel1_i,,.iAires lilld otller 'l'he museru1111'ilnstillsulllc:d,
lllrge ('(iii:s, 'l'he ciuvernmenl 1111citlelll,ved lls sulledulud
C)c'Icd_urlUlql4slluldt_w11 beulluse c>l'wldesprelu;l pc_wer
shoritige.,.; uliusetl hy Aluulul I being ot't'-Itllu tintl ru,
clueed Ultluluity ill t_lhur geilertiliI1g plt(Hfs, (..'_u'dohtl I l]rllzll Ui.lr1'ul111yIms l\v_ nuulealr unils (Allgrtl 2 tilltl 3)
\vlu., rultlrlluCl It_ _e1'vlci?11'_Scl-_lerilbur I_114c1, tt_tulln_ 2,5 (_iWe iii its Ct_liSt1'tlclit_l_plpulinu, l"urlm,_,

\vhlell is ru_ptmslblu For i_'t_llslrut:litul _I' Anl, rll 2 llild
...................................... .'4in lhc l'ut_rglinlze(l IJi'llzllhl,1 11uelullr prt_grliH1, Ims

u(_ml_llny Ic_InVeSl $200 l.ullll_il till llle Ang1'll pllliltS
I!,IA l-_1'_@clsA1'_Ulitilli., llUc.'lullr c.'lil-u_ullyin during Iii{}(}, 'Fhu g{}vernnle111 l}elievus I11111pt}w{:r
tllc, I,ower l_.ul'erellc.'eeuse t{} he 1,8 {3We hv sh{}i'tilges (lte llkuly in Illu Ic}{}(Ys\vlll1{}ilt rlil}itl ut]nl-
2(}I(}, 'l'llu 11ui.,letlr,_hlli'e{}I' uleulriulll ge(lcr(l- pluli{}il {}I' I11{:Allgrn l'llel)llles, Ailgrti 2 rept}riedly is
li{}l] is l_r{tjet:letl lt} l'till l'rc}nl its I{}8t} level {}I' O{}peruenl c.,{}nil'4t.,lu,lllltl A11gr_i3 is 214per{:enl c'{}In-
11,4 l_C,ruenI I{} (lhr}ill {},_ perc'unl hS/ 2(}I(), plele,
t}luutrictil geilel'tlti(_n is pl'll, iuuted tt+ gt'{l\v iii
iii! iii(lit(iii rill(' til' +4,$pel't:elll, "l'liusu i_rctiuu....................
li(illS iii'c, btist;d ()li 1111C't.,illltlllltC gr(`lwlh l'illl"

iii' 3,3 I_l-'l't.'c'lll pt_r Vi;iii',
• I_IA I_l'u,iuets llrllztl's IltlUlOlll' utlptlc'iiy iii the

- -- , .............. l,tiWtJr RL'l'ert.'lll.'e ellS(; Iii lllt:l't_tl,_t_ I'l'(`lill its
+'q ill)l'l c) level (`ii' 0,6 C.iWc Iu l,lJ CiWe iii 2()()(1

Illld l('l rellCll 3, I CIWe by lhc .Vc:llr 2()1(),'l"lle
lll.l¢lt;llr shtll't.' (ll't;lu¢ll'it;ily gelieriili(lll is pr(`'(.

,it:uled ii> rc_llc_h 3,4 pt, rt_t:nl til 2()ii), I_,lec'lriuli ,v
Argt'lililui i._ c'lllllillllilig (is t!l'l'(li'l,_ Iii (.It, vl.'l(`lll till ii(tit;- gelic'riiliclli is pr(tieuled ll_ gl'(`_\v iii ii riile (`li'

pelidelil I'tic'l c'$,ulu lllid buc'lillle ii ii(til(lr Stlpplier (`ii' 4,4 pt:rcelll pc,r 7etll' I'rluil 1c)145Ilir(`lill_li 2010,

iltlc, lculr l'tll:l ._urvimes iilid illtill.,rilil_ Iii lliird wl_i'ld c.'(lllll- "l'lle._t, prc_jc, c:li(`lii._ iil'e t_llsed (iii (iii (lt;(lll(_lliil..'

irit:._. II till.__iglit_'(l I_illileriil iii(('le(lr iigret.,llleiil._ wiih _l'(IwIh i'lile (`11'4,() perut!lll llllilulillv,
l.ll lullsl I\venl$, iliilil/n,_, iiic'ltidilig AIg(`:riii, wliimll i'u-
porlt, cll$, i_ ililUi'e,_lc'd iii iliu Argc'nlint:-(`lesigned ........
314()-MWe Ai'l_.411sPttWIt, Ali li_rl_elliCuil wilh l]rlizil
t,Xlulid._iii iillc_ielil' devel(_pnieili pil¢l liltll c:l_tild iulid Io
.illilil c'()li_ll'tlmliilll (.ii' li'ii, I_IIWR i_l' tllher lille;lc'lr('

p(`_\vurpliililS iii I_(llli Arg(_nlilil.l illif, I Iii'iii.ii, l-lllw, c,ver,
lilt; Iic'livv cii,bl burdell,_ iii' ltrtizil iilld Argeilliliii pru- "l'lie 1,245-M_A/c,Aligril 2, q_l'igiiiilll.v pliilillt:d l(i t._c,gr!li-
(.Iii(lo ill(S, ilC!lil'.l(:rili i_l'(_gru,<_._iii lillL'lc,i.ir l_(`_wt:i'pl(Jill (`;riiliiig h.v I(`)(J3,is ll(IW expl.:c_ledl(i Slllrl (ll_C,l'llliil_ iii
c,(lil,_ll'llc:liclll, ltJ_)$, llc;(:(ll'tiillt.,, I() lilt; llllesl eVilitlilli(lliS by

i:']lo.elr(`d_rli,%Iii(' llrnzililul publtc' t'lc!utriu seulllr lltlitl-
iilg (,cii((pill(V, IVlllsl (_1'lhc UCliiipllicuil I'_li' Aii n,rli 2 is

Brazil tilrl_'tldy rlul,C,lltl_t_tl, 'i'hu iiiiil WilSStll_plic,(`lhs, Sit,llll_,liS "
A (i',_ i<_ril['l Wt:l'k I..liii(lii di\,'isi_n, li(icl II+it,I li(ii)huiltjuled
I'Ullcl,_ilrc, iii bc0 list!ii (iii tJtltlipliit!lil iilsliilliili(ui."l'liu Iii'ill, ii(tin ill(('lt!(lr pciwer i_i't_l_l'Itii/ t)t!_4llli ill 1(`172

will( lhc lll'(`lt'rilig til' ii_, (ull 7 (ipt:rtlhle iii((:li;(lr uliii, llle
h26-1_4\Vc!Aiigrii (l(l_ Ruis 1, Aiigrll 1hi_,_iiil ils sl._c.'lliltl
i't:l'uc,lili_.,.(llilii_t' iii ()c'lllbt;r li)('It}, iiil(`l lilt, slllle-_l\vilecl Iii Atigtlkl I(JtllJ, Argc'iilillil ,_igiit'tl ii liillilllt'l' lll'c,(llll_l,r-
nuc'lt:lir tililily, l-.'tlrliliS (;'c'iill'lii._ tT!lt_c'lric'll._;SA, pltllillud ill(re ii_i't.'(`JiliC'lils will( lh(' I']i'liT.ililili gtIvt_iililll'lil, iii-
Iii rl.,_liirl ii iii l)t't._t.'lllbc_r ltJtqt). ! I(iwt!vt__l ', (iii li pc'l.iii(ul ulutlint, , liil t!xlt:lisil_li iii' iii( uxi_lilig liilt_lcuir tlt, vt'lllp-

I'l'{llll lent'iii (ii'(;('ii ]ltll'lV p¢_lilicilin,_i, li I(iv_;tJi' t:(itirl .Itlcl_41_, (lit;iii pll(`;I lll_ll (.,(itll¢l t!veliliilllly leii(I I¢1 .ill(iii lltlt.'l(uir "
I_irv'ucl Iii(. v't_,llirl iu( gr¢ltllill,_ lhill .,,lit'(:iv wll,_ illli(`lt,- p()wt;r pllilil t:(lli._ll'lic,li(_ii iii I_l_lll c!lluiill'it,_,
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India t,t,i,_l_Ilu_'le(Ir, 1'11¢,,'eilt_lilliily, i_l=lVllI,vl_e_==ree,_pe_'te(I
t,t be _.',_tll.,y.it_,, ltlld ¢_il_l'tn'd,nit{i Ii,v¢ln_¢]eelriu,

[fldht L'ttt't't'fll]V}lli,__,'_.'_.'11cgwHllitl}!,Illlt'l,..'_.11/,!,Ultl'f'=lliliFV,
ltltils I,_I_,ltilp, I,,I ( t\Vu 11_tll_' Nlit'¢,r=l I Iitlit wd._,_.'_ttt, I'i'tltle _lilli.,dur \",1 j, _ill_lt itpl_t.',itlledttI1_'_,_,',,\I,'.(.',,..'}tlltl'-
11e(,'te_,lII._life Bl'hI til .Itlly I()H¢), II Itit'_nevt,'ll il/iL'lL, ilr Illitlt tit utirl.v Iq()() Wlll_ v,'lltll,_,I() IIL'L'_.'IeI'IIIL'Iilt_..'le'ltl'

tllilln Wilii I,.':i (i\Ve _1' _.'lll_t_.'llb' til Illu _.'¢'qlsli'll_,'ti¢,ll I_,_Wer l',_.'!l¢'l'ltlt(_lt ill [ll¢lill, 'l'llu L'lllltl'lllllll, I', I(,,
Pil'_ulill,,.', ltll _._t's','l=i_.'llItt'u I'IIWR_ ,,,illttlitr I_,_II1,,, lyutll.ulr, is nl',Prulle,isive ltb_ll.II I,\Vl{n Ittll IIlitlkn IIleir
(.'ANl)LI (leSi_li, (..'_ll_ll'l,lu'li,_ll _._1'NIAI'(_I'II ;! be_.,,liliill Llhl' IIItl_lll I_,, Itl'_.'e,,i_ilrVI,_ I'L'LIL'II Ill_.litl'S Ittl't.',elCII' III1
I_}'/0, l=_l IIle Ulltl i.,,,,,L.'lled_lledI_ be_ill _',ltrrilli'`',ll i11 n¢lclili_l_=l I(),(1()()M\Vu _1'llliu'leitr _.'lllttiuily I_y 2(iii(i,
lqq(), ]_ilkl'lll'_lir i illid 2, L'IIL'II\Villi II _.'lll'_iiu'il_' k_l'2_1) l le ,,',*ill,_l m,,_.,upll'llr_.,i_._,ll_,,l'l'er,,,_I' iill'llkl.,,v lllltu'It'llr
IVlWe, ==rC,e,xiwele_,l I_', l_u in ,..'c,_v=_,,,r_,'h=l.,,el'Viu,u l',y l_hlill e_il.,,Iru,,.'li_tl =iIi_,I,ill _,li._,,.'u_.,,_i_,_ti.,.,will_ l,'ri111_,'u_IiI_I

,,.'Ivltrn.,=u.'l_r.',,iii li_,,lht, lyuilt-,=_r=tl_¢_heliev_.,nII_=tll_l_,lin

E'l=ltl_'t'itiluren _.ltldduti,,.'i,,.'iluiusiii tile e_lliipitlutlI 1111_.1 _,'titlslt_,'u_us.st'ullyettricll ii'., _,',,vilIlt'lltltllllt Sillu'_.,tllilh=l
_'(_llil'_.,Ilelll.'.i :II llle l'ilriipllr illl(.l l_i1.j_sllli_t_rv_ul_,r.,,diii'- e,',,I'_L'I'IIII¢'IIIS I_,,'_.'y._,olL'',,vvll. I I_.,I'e_.'L'IIIIv si_idlli_ll llll-
iny. lli_.' l_}7(}'sled I_,,lut1vllly ,.,htltd_,,,,vtls_,,l'lltu.,.,eutlil:,, _.'lui_rl_,wer is vti,,'ir¢,vlille11Ilill,vbelli_,tl iio_.lw_.,ll.sLiilud
hill rel'_tirs t_ Itil_.lrei_hl_.:_.'=_leill'`_l'd_,,l'e_,'livvpili'Is =11id l'_r _i,,'i_.,,elyl",_._l,tll,tllud_,liil_.",Ilk,., Ker_thi wlivn., llle
uqllil'_mUVlIduriil,._y,i11_.,l'`_I'_I)',,yviluritlly ,,.,will I_ ll_,,'v

llll_l ellyitle_:rill_, _'11i111_.,,t'swere I1uldeii1111,,,litlur _l_dn_s II1_1i11"..,tlriitlitllll v'_,s_.'_ur_.'usllre ,,.,lll'l'i_.'ielllI_ ,,.,tt,,,,lllitllll_tl
I'elIL'Ii_I'Sl()il111_r,,_v,.'llirir l_Ull'q)l'lOlltll_'t' i111dr,,'liiil_ility, I(),(X)()M\Ve q_l'111l_.'lullrL'illm_.'ilV,H(HIIL' _I' Iii,,.' ll_'W IILt-

lllere slill 11_,'ebeen _._l,,.,ri_liily,i_nd',leltl.,.,cltto_itlt,.,_I_i- _.'IL'llrullil.,.,will lw 22()-M\\'e I"I I\VR,,_,willl _ll1_.'i'.,.,e,\-

ill 11_iIi'llleiv du_,_iy,t_u'i_l_i_.'ilv, ,sllln_uBll _ I'I i\Vl,(s It_1,,'ve_,tiilliiiecl _hiles_I' cc'_olililul'-
' _.'i_lC_l_ei'itli_tlirl I'._,)7_oi_.ll_'l_iI'I,li_,ll_t l_,l_,,.,si_'_l'ii_ve

:: _ ..... ' .............. I11_.'_,_,tllliln iil C_.lllllliL'l'U'illl _l_t","llli,,'_ll',rill=ill _}7lllllllllls

_.=llurr,,.,_'eivi=il,.,_._pl',r,,_,,,,itll'_r tl¢_:ire_._nstruu'li_,_n,

l_di_.t=_vt_.iu,h.,itr _'i_l-_l=_'ilyill tli_.,l.,,_w,,'r I/,el'`,i- It_.lil_u_.,sivldi_.'ti_,,us iI=llu'rltl I.II'1111tu111t,,.,I'llbi'icl_lu I'llel
ellU'U_.'Cl.'.,_.,iS l'_l'et.'Itsl I_ ill_..'l'l!II.',,L'I_ l,h (iWt' I'_I' its PIIV¢I/,s _I Ill'.._'NuL:Juilr l"li_'l (-'_._1111_lu,_(NI"(._')
1",y2()()(i _=1_.Iru=_u,l_2,(_ (I\VL, l_y 2()I(). l:.I/X ill llyd,,,n11_u,l. 'l'lle NI"(_' Itln¢_l'ilhI'i_.,_ilesl'uel _._'I_.'II10111._

i_li_n c'_l'I.i l,,..'r_'eill i112(ii(). l.',le_.'Iri_.'ily.k'cvl- ui'_lliUill,

l_(.!l'U,t,vtl l_t!r yui|r l'l'_._Itllq_5 llll'_._llBll 2()!(I.

'l"lle.',_.'i_r(,je_.'li_=lsl=rc'b_lsvd_,l l_v_v_'_,_c_v_l_,' Korea, South
F',t'_wlh l'at_.,(_l' _-l,I pcruetlt per y_.'i1v',

l'l_u i,tel_tlhlic _I' l'Lc_v',,'_(l,t(}K) _.,tlrn.,nlly l_s _lin_,.,_._i_-
_.,i'111_I_.,nu_.:leltr _1_lilsI_ti_lllilp, '7,2 (i\Ve, Irl lq14_,],_11_.,
iltlil, lhc _)2().M\V_.,Ill.jill 2, _,_,,llsL'_lllle_.'It'_,lIC'_lllu y.,ricl,
('t_islruu, tic',vl(,I Y_lly,ywany, I I i_v_cl12_)5()-ik,1\V_.,_llils

'i'h,," N_ir_r_ r_.,_,'l_,r,.,il_.:li_is v',,,_luiredi=_rt, _,'xlt'llSi',,'_' llt'_,'l'itl,U,S 1,3()()..MWe l'Wl,t, ',','_.'_.,_.'llt,_lule_.lI_',l_t,y,in i_l

e.IL:,clri_.-pr_tju_.,l_il,,X_cll_rlll'n_Ivsl_; _v,,.,r,I.(I,(X)()i._,_i_I_, _i__'_'_llilsl'_r I_II' '`_I't',,i_11111l,,;._v'L,It's_.,Iv_:Iri'`'ily l_n',,lu_'-
li,,,c_tl_._r lll,e l_n_l',_._ucll_llilll silu. I_ I_'_ _lll _l'li,,.'i_il li_._ll.
_:(1111111illL't'_l'lli_,' Itlqlillll _.,j_Vt'l'lllli_.'ill !.,llil_.'_llli_ll lll.l_.'l_.'lir

iil_'`_il I().5 _il_.'.', i,_ _r'`,_i.'.,willl l_l_lil_ili_;_i_'., ,.,',,_,_,_'_.li,_y. (KI.'.I_('()) _li_li_i1_i_'_,,_liII_ iIi_, Lllilil.v will _rcl'`'r Iv,,'_,
I(},(}(}(}p,,'{_l_l{', vvi_,n.I'WR'., iii a{l{lili,,}11 I{, lllu I_'w {'/\NI}II It_iil il

l_lltllS I_ _1'_l_'rI'r_111AI(_IIIi_,' I{II_'I'L!, _' _,_['(,'Lifli1(,lil, l.lcl.
'I'I_' _.'_I,'_,'_ el_.'_'Iri_.'iLl_'_'ller_lii1_.'.._.'alUt_'lly l_lal'., 'I'I_' _,.'_,vI'\VI_,.'.,,l'L_i_'_t__lu_'l_.'_v'11rIiI'.,13 i111_.l14, i_r_.,
lil'_tll 5_,()()() K,I\Vc,,_._i_.I111'`,('_,,i111llll,'.l_,cI1i_'ilv ,,\ii. UXl,,,_.Ir._lI_ I',_,_.,,,.,1111_I_.,I,.,_.I,,l_Iri_. 111'`,I_I,,, l_(i" ,, _i_l
tllc_rily _I lu_.li_ lli_S i_i'_i_.,,,.'I_,_Il[lill llli', illli(,tllll will will l'_',rn_iII_,' l_llsi,.,l'_,v'11'.,l_11cl_nll/c'_,l'-,,,'1'iv_-l'L_ru_l
Iri!_lu by 2()()(), witll _il_Lll 5.1_ I_('l'u'l..'lll ([(),()(X) _'I\_!_, ') .Slllll_.lilr_l Nll__'l,,,ilr (K,"IN I}. /\I [,,'_i,,l_.,i',,iIllil_ ili',_.,c,x..

Enorgy Irlformattor_Adntlrflstr_ltlorl/Con'lmer¢_lnlNtlolenr Powor 1990 I,I



_1' IIle K,_N I ._eite_ will I_t, I_ll;,i,_l _!11file _'l_ll[!,[:_WUllt:, lllt' 1_5,I,M\Ve IIWI{ I.tq,IIi111 k"l,ltlt, I wtl!, i_,llt, lt,_l

[_r_tjec'l, lhc K,NN I I_r_tk,c'l will I_t, II1111111t4t,_lhy Ilia, _._i'i_[ill Al_lil I!_,_',_, \V_i'k _11 lillil ,! i_ lll,_tll fill
KI!I_(.'( i. wllh iiluh_r _'lllll[_tlllt!lll._ IIillllll['llt'ltll'e_] hv ]_ul't,t, lll _,_illl_[t, lt,, wil[i I'livl I(mdt_lt._ <,C]lt,l[ule_l ['_r I)e.

I(_l'_,tl IIt,tlvy Iil_lll._11'tt,_illld (.'(_ll,_lrllt'lh_ll ( '(!llll_llll,V,, _'t'lllll_,r I_)Ul IiIitl t'_lllll,t'li_,ll I_l lilt, _:,l'ltl [11AI,rtl i_l_l:I,

_'lullt _dl'l_lll '_ll]_l_ly !,Vhtr'Ill 111111['tlt'll [<,tll'l.'ll llll\Vl'l ' I(ll. _--- '..................

_,_tlleerillt_ t _ ii]m115' 11i111_1[iill.,,Ille lllt'llileu'lllrc' llll(I Ull.

t:,illt't!l'ill_'; lIIliI K(_l'ell Nllt'lelll' ["llt, i ('IIIIII_IIIIV i'ld_l'ictiI. I"_l N'lt'xi_'_,lilt' Illlt'II'lll' t'lll*llt'ily i,r_tjt,t.,(t(,ll
lily, file I'LIt'I, I'_,r ,!()1()ill I]ll' [._,_'_,r [,(i!['l'lt,llt'e c'll!,(' i_ 1,.I

(IWg,, I'lll, IiLit.'lt'lll _,l,.ll'(° iii' l'lt't,'[l'il.'(ll _.l,t'lll'l',

A _.'t'_lllt[ stillltlarllizl,_[ ,,l'l'ie,,,, K,_N Z!, Im,_l,tl _11 I,ilS. llli_ll t',t',\lw_'ll'll I_, rr'lit'li ,!.l, I,t'r_,l,lll bv i_(11(1,

_tvt'ly ._ll['t' tlt',_i_._ll:,,i.__c']lt'llult'll I_ bt't:t111ctlll,,Irllt.'li_ll l,,lt,elri_'ily t.,,ellt,r_lli_lll i,', I_rltit'cit'_l I_, y,r_,w iii

IIi I11l't'I exl,ec'lt'tl t,lvt'lrit'il,v ill'lilillll[ t:_l'l,Wlll 1'1'5 li* N llll'l'll)!,il ,!Ill(i, I'llt'*`,t' I,rltil'_,'ljlllls lll't' lltlnt'll l_ll
pt'l't_'t!ll[ I_t'l* ,Vi,IiI, till t'c'l]lllllllil' !tllIWl]l l illl' tit' ,l,(I I_t,l'c'(,ll( ILl1.

_\ ,%lltitll [(lil't'lIil _',tIVt'l'iIllIt'[ll u'tillltllillt't' lil_i_l'(IVt'tl ii

K l",li(.'() pill11 ill i111pIil'I ill_tilll *I() 111eI1*ic'llilln (li' I'll __.-;: ..... :....... . ................
rit'111.'ll urlliliI1111 1111111111[[y['rli111 lilt' ,_illVil'l l lllilIII, "l'lil.'

,Nt_, ii'l,', will ilc'c'l'l_I u'(il1,',i1111c'rt,lt,clrlillk, _!llli_l,, ils ]_111'-.
lilll Imyillt'ilt I'llr till" 11iillvl'iill, lllin ill.'c'ini_ll lllll,V t.'llmr
llle wily I'llr ,_',lllllll Kllrt, tl lllld lilt, LI,_,NI_,,whir,ii _,llr.

relllly ll(i illll IlllVe I'(ir111111_lilll/1111111ic.l'l,llili_ilS, II,I_l't:',ill 'i_t_t'_i$1_":!I7
t'lltlilt'l'lliitlll iii t.'tlllllllt!l'l.'illl IltlL'it'lll' ]_l)\Vt!l' Vt'llllll't':'i,

[lilki_liilJ'_i ',llll' lillt'it,ilr [lliwt, r ilililll (l<iillllil]l)i._ ii
17$.MWt' I'll\VI< l[llll wit!, Ill'til'rf'li I'l'lliil ('lllliitlillli

l'[ie _tltil]l [_llrt'illi i\ttlillic' [,;ilt,rt.v ('llillll_i_,_,il_ll li\ I';(, 'l
(il_'lit,rlil I!lt'c'iri_:. Ii i_ liwiit'l[ I>v lilt' [hiki.<,liili AllillliC'

[ili_, t,lllillr_,l.'l[ I<1,;1'('()'<, I_liill ['l_l ii ,,t,l.,lllit[ I'liWI4 iii
[';lit'Ill $' ('llllillii<,<,illll (1_,,\1,.'(') liill[ [_l,t.Ulli ll]_l,l'tllil,li iiililt, Wll[_,l_ilt.,, _ilt,, Ilit],, I'l_r %_,'ll[.<,llll<l_,._ _Vt'l'l' Iii [IIlVI.'

lit'i'll iilviit'll iii ]lilt' Ill_ll, lllll till' iliVililllllll \Vii*`, llll<,i - l_lTI, Illlwl'_ei', I_l°t'_lll<,l' I_llki_,lllli ]lii_'i lh'c'lilil'tl Ill_it_li
lllllit'l[ Illl'iirl$' llll)(i llc,t'iill._t' ]liilli._ Iii llriviiliTi , lilt, <illilt'+ lilt' Nll'l ' _'_riiL'C't'lll i'lill-.<,c'lll_l, IAI!A .<ili['eBIliill[_ lilt iii]

ii<, iltit_it'ilr ftl_'{],ilil',,, lilt' (°liliiliiiiill _liverllliit.,lil ._ti_,.-i_Wlit,ti I{l_l't,ll l it,iivv Ilillll_,ll'it,,, iiliil ('llii_,lrilt,lil_ii

('llllil_iili$,, ti ]_ldt,iilili] I_iiltit,r i'llr lill ° i]l'_iut, I, wt,rl, till. lll'lilil'll i1_ ll'cliliit'lll ilk_i',liillt't' lilll[ _lil_llI.v Iii' ._]ml't'
_tlt'c't'_,_l'lil. " 'lllll'lk/l'ill'] ['Iii' Klllillllll ill [ll7f_, '['[It'l'el'lllt', lilt.' I_t\l'(. '

lilts t'Xllt'l'it'llt'l'll ._llllll' Ilil'l'il'l.illle. <,iii lll_l'rllliil _ [_illillpll
......... iii rlill l.'lilliic'iI.Vl Iii lilt' t'lil[ iii' lllblll lilt' I_[lllil'_ Iil't,liiiit'

livtlillibilil$' I'llt'lllr Wllk $(i._ lll,rt,l,lil,

I,I.IA i_l'lti_,t,l<, ,Nlllilll K_ll'_.,ll'<, I,tl\Vt'l' [_,t'l't'l',

t'llt'l' t'ti_',t' lilit'il.'ar c'lllml'iI.V Iii illt'l'l'li_l' iii ](),7! ,,\<, ill' ,Nt'l_lt,liil_l'l lllbl li, ]_llkikliili ]liil[ 7,,!;}1) M\_it, iii'
( iWt' iii _(lll), l']ll' lillc'[r_ir <,liiirt,/ll't'll'_:iric'iiy t'it'c'lric'iil tj,t'ill'lliliil), l'tll_lic'tly lilitl iii' liiik llllti], 7,111iii

l!,i.,lll'rlllillll i_,I,riti_'c'lt'll Iii Ill't'l'l'ilkt' ['l'(llli <q(.,! M _,\"t'Wli,_,]l Vlll'lll,ll't'iril', li, lllq M \\"l, wit*`, _,tl,,-./llil. I]rt,tl,
ilt,l'C,i,lil iii [iii qlj I_l 17,,1 ll<,rl,t,lll llv 2(llil, l:.ll,_.,, iilit[ 175 M\Vt, kVllk iltlt'lt'llr, lly ?_(1(1(_,lilt, t.;l!vt_riiiiil.,lll
Iric'iiy t_,,t,llt,riilillli i_, ]lrl_ t't.'lc,l] ll_ 14rliw iii ii t'_lilliiilt'._ I]l_ll lilt' c'llliiill'$' will lit'i'll .t.t, lli(i MWt' iii'

riill., ill'li, li ]ll,rl.'l,lll pl,r yt,tir ['rllili ] lll,',$ ilil,illll!,l i c,_llllit,il v, lit' wliil'li tiilllill ,I,(l(l(I MWI, i._i,,_[_t,t,lt,_[ Iii bi.,
_(il(i. l'llt,_t, Ilrllil,c'litlll_ Iiit, Illi,,i,l'l llll lilt t,c,ll, iiiIt'll,lll',
illllliit' #.,,l'l]Wl]l i'lllt' (_l' ._,_}tit,lt,fill ilt,i yl'ill'.

('tiiiili i', _l'llilit.!, liaki*`,llli_ _l .tIl(I-M\\'l, Ii\VI4 IIllll will lit'
illilit'r IAliA <ilil't,).;iilii'll_i_ till, I't'iit'llli' will Ill, lilt iili-.

llill_,'l'll \'l'l",illli iii' liil' (']lilil'_l' f,iili._,]llili I IIliil i!, _,t'lil'li-

tilt'li Iii llu't!,ill illililil _l]>l'rillillii iii I )l't't'llll_t,l' Diii)[), (.'iii
Mexico IlI'_,t! t'IIIIllliilliI'!., ill'l' I'Xlll't'll'(I Iii _lllrl l.'llllklrilc'lillll iii'

lilt' lltlki,_lliil iliiil iii [ijll(i lliit[ t'lllllll[l,it, tile will'\ I_$'

Ik,,ll,,xic,i]',, i.rl_lil_[i,iI t,t,lliilllliV iiiil[ llill_lit , _l]llil<iiiil_li Iii lilt' i,iitl i_l' lll_lfl. I'iiki_liiili [ii'lli_, Iiil, liilillll['lit,llililil._,
litit,[i.ilr j_l],._'l,i ['ll[[i]Wllil., lilt, (']ll,iiil_llv] iit,t'i(ll,lil ]_ii_,'l, ii[_lltll 7<_llt,lc,l,ill i_[' I]il, [l[iilll'_ t,lllii[_iiil,lll, _viili Illr
i_l,l,li llliililiri]$ ' il,<,llilii<,ii!lt ' ['iii IIit' (]<lwIiWiili[ rl,vi_iilili_, rl'llltliiil[t'r iii iii' ii11[ll]rll'll, '1 iii' iiiiil will lit, lliiili iii lilt'
iii ilit c'l_lllilrv +,,iii'ii, iili] [_lll).,,liiill Ii, llliilll IWi,ill$, lilt. (']ili_,llllill <,iii, iii lil]l'llll,lil I]lilii_il_ ,,vlil,i'l, till, I_AI,X ' liii._

c'lt'ili llllii<, t_\' ilia' Vi'Iii _ ;!()(iii, ['lit' ( 'l_illi',illil i"t'lll'l'iil Iii' lit'(lliir,'ll _'\ll'il_,ivt' iIt'l't'IIt!,l' ['iii' ii I_illii_<,ll lillc'll'iil' t'(lili

I';It'_'ii'il'ill_ill '<,I]i'_l I_,_,'_]iillt'[i,iir liliil!, iii [.li!.,,lllili \"_,i_lt' I_ll'x i[ilil Wii_, Iii ill_']lilll' ii rl'[llllt'l,,,<iiii<_t ]]]lllil lili(] ii
\_,'t!l't_! (irll._ilili]]t ' <,l']ilJi]li]l,i] Iii l,illlll, lilt ]iii,, iii [ll_<l :ilia] I)/)fl_t%.,l{k',,lltt,'l,I 1....... i,i .1',.,....................... 'i i: ...................... • ,, ,_ _-,,...#.,ol, .I,,lll _!,_ r_llk I II +1|[ I I[]1.'["1.

=

I,.' l_:,nt_r_.lyIrit(_rrll_ltli)il A(Imliil_ilr[itloil/O(_lllmt_rol_il Nlii;letlr PrJwl_r I!il_l(i



In f'uut, til enrly IL)*l(), i_htn_wuru L_ITk,llll,_,ul'g',r_)v,,.,d ii1 )u_4 Utl_.llu_5, re.,._pe_'llvuv', IIl_.,vb'tv,,,_,_utll ,,_ffk,,i
I'_r _u.:Hlitrltl_,_i,_tlUUk'lLrUtlIl,_will1 li Ulllm_.'tly _._t'2,4()() I,_ ( t\.Ve _._i'tluuluur ulLl_lutly,
MWu, will1 _._t_l.,_fl'Ii1,,.,n,,_Luf,,_r,_likely t_ I,.: aL',I()(I.MWe

I_\VP, i'n._t11I"rlltlUe, ih_lil Jhlkt,,._tl_tlntld i"rul_Ue ulutttl 'l'lle l{luuIrtuiiy _Ul)piy (.'_,_11111,,._i_._11_._l',_,,_ulll,,\f'rt,,.'u
tIl[lI lilllillCitl/:.; _'(.lIi,sti'ilUtll_lt _,)l' IIlU t'r'.lct_r [It IIle (I_,_(.'()M) }lU_ buiil u(_ul,,fire(I i)lllnl_ '111t'eC_'11I Vl:[ll',_

(...'llll_llrttll .'.',lteis 1114.'_ully iitll_._rtullI _,_l_nttlu'l_'llllll_.'_l,I}_ll bill I_lnll_iI_,){_t'(lL,r lllll_llll,,r IIUUlulir I)_)WurI_1[111II_y tllu
Ille tw_, u__Uflll'ie,'.,liuv,,, yul I_., rL,n,,_l,,'uIllutr _ll,_pute t,lt_l,.luu(Yn, II Illln b_.,uil_._'xiltllltlitiBvut'k'_ltnu,_,linlillnit_.,n
llVl.'r li k:IHIII'IIUI I'_r _1I'llktsllltli t't.'l_l'l_l..'k,,',i._itll_._I_lillll Illlll I'_,r I'lllklrL' IlllL'lUllr Pllllll_ Iltld II11._ILcqlltru_.lIIllL' SILL' III
U l"rutlUll c(_0111utilyuulluulu_l til I'Y70, 'J'lle J'htkb_tlttli (.';_1_'_t, I"n_tlui.'._,
_],lW'el'lllltelll Wltfll,',.tIll'l_,hlll lt.'.iwull lin t,'rut_ul_P_rtle't..
l_,l_ll_,,_llII1 hutldi_l_ Illu u()()-MWu I'WI,_ nt_luu thu I,h.'l...............
Bliitl:l Ilud ulll'lter tl,,.i,,.tt,'.,IIed Illu Ihlkt_liltli tlucluilr I'_l'r,Yrt1111,
_,(_llll KI.II'I.,il Illlll [ILL' SI)VtI.'I lIllkul lll,',l(_IIllve c,'_l_,ru_nUl,I
illll..'t'u'.',il tll ,',luPl_lyillB tlltuk,llr Ix._WerIdlLllls I_ Ihlktntlltl, Nllul_.'l_t'ual._m.,ily111S_.)IIII Al'Mull tnI_t'_juulc,d
but II()lll,.:_l','UllIUlllh()ll nUCll l_lILllln II_IVUbuetl 11111dcI_ I_ 1'c11111111u'_llnllillt Ill its IqBU k'v_'l _l' I,B
dule, _IWe llln_u__,ll2()I(1,I",IApm,luul,_Ill_,nuuluI_r

............. - -- -......- _-....... puruetllI_'_,2()I(),I!Icclt'ici_I_,enuruti_)11isI_r_),,

,iecled I_ _.,.,_'_',_,'_._l_ r_tlu _1' 3,.s i-,..,ru,,,l_llwr
yullr i'r(,111lUB5 IJ11'_._llg112()1(), "l'i,e._ui_r_._juu.

I':IA Pi'_),iuclnllllulul|r u_,ll_lu,.,ityIi1 Ihlkinll_tl t',,_r li('ul:i _1'_,Imnu_.l,,_n1111c'UIIIIIHlliL' b;l'oWlll I'IIIL'
Illu I ,_,_WurI,_ul'ul'ulluccnnu I(_I'ulllilill Ulqlsl_.llll I)l' ,.1,4Puruclll tllllllllllly,
t_l ii. I It\Vr IIIr_',ut,II Illu yu_tr 2()()(),'l'jlis suu.,
lllll'i(I l.t.",,_UlllU._II1_11tile C'11_.1_Jl111ll,',_l_._lt_,_ilwill ..........................
II_)l L'(lllll, (_ll lillu I_uli'_l'eIIIc clld ()I' Iltul Pl_,_.
,ju_.'li_l._I,,,rk_d, I!luulriuily t.,,ullul'lllI_11ts I',r_)-
.iuulc_l 1__.,,l'_WIII tl I'IIIL,_!U,,.I I_l..'rL'L'lll _.llllllllllI.V
t'r_,'_111lUF;._Ihl'('_llgli 2()1(_,'i'IIL'S,,.,I'_1'_juuti_ul!._

I_Uru'UlllIu.'r VuIIl',
' l'lliWlltl's IIIcI_I I'UUL'Ill_)l'wt'al'_lu11uulutlrutlit, MIIIII|N}III.II

.... ,.._ 2, ctllol'cd surviu,,, i111_-_5,_t,',,ulliln nl'u I_runutltly i_1
_l')Ul'illkul wiIll iii1 illntiillud 1111uluILr¢IiI_ll¢Ity _)I' 4,_)

UtllmCtly I'aul_r (_'_'1'illu Imst 3 years, \VIII_ 1__liVllllilhlu

IIlII11111'ilL'lllr_.'_1'IILlu'l('ur I'cIl_..'l_r,'.,,I,_s,_ihly slllrlill B will1 U'l)llllll'y'S ()lily I_rill,i|ry ,",()III'Ct'('_1'ill_llj..',_!ll_llsL'IIL!I'_Z,V iN

I.Vv'R is _lvuiil_bk' _..s_ rul'rruncu, ._l_l_;_,..,qlt_,,1_tly,II1_.'
u(,u_lry w_,uh.l _Irivu I<)_l('vul(_l_ _ 3()().MWu ,,,ur.,.,i(_1_
(_I'l,,;,i.i_li_l)l'__11_(I,,_',,,_,_itu_tlIy_ h()()-M\Vu l'l I\VP, ()r I'WR., WIII_ Ii_l_,,.'11(.,llri_l_:l'()r ii (.leuisi('_i)_._ii'l'lli,,vi_ 1_ l(',nB.
(lup(,l_(lil_g ()_ (.,__,()11_111ic'._,"l'llu i_l'()b,,lIIIiit'()1'('Xl)lllleltt)y slallu(I Illl(.'l(.,tll'p(_\vcr L'llllhl.rllulil)ll I_l'(l_',l'tllll,_()VL'I'II_

I_l'ivl_l(' I'_kisla_li _.'(_lll);_niu.__.,_ll_l_(_'_li_lgi_ ruiwl_)r _)ver iI_.' _lu,_ir_llfilily (_1'i_{,r{,_sil_g ,t_{'l_,_r u_lp_uily,• ll_ll_ Ihu I'n,n_i_'r _1_1l,:u_m(_n_iuMilliSlur ()1'"l'_iw_ln
(lrvrh_l_'_1 wilh I'(,n,i_ul I'inl_._,s(_Illlll Ih_ki._l_',_ thil-

Illl'¢u U(HIIL' IIIII I_l'_ltuly I'_r _ rc!_u1111'_li_)_l_t' I_l_s hy
II_, sl_._lu-_Wlw_l"l'_iw_m i'(_wcr ('(_ll_lmlly ('l'_ip_wer)
I_ buil_l ils sev,.'11tll_,_I(Iuiyl1111_l_lul,:'nru11il_,'l'llu l'ru-

()I' illsl_ll_.,_l I_IL:Iu_Iry,_'_1_.'1'alillg_'_l'UWily l_y 2()()().
111i_.!rhuliu,,'(,s I11_iIl'_llwlll1's cc_._11_)111i__'duvul_l_ll1_,lll ru.
(lllil'CS L'Xl'm,11.'._i(_ll_I' IILIL'IuIIr _-',L!lll:rlIlill_, Ul|lmuily be..

South Africa, Republ/c of _'=_1._,=l_,W_(_i'(--'_'._I'_,r Ilyd='_, i_,_,_,,¢,r_l='_,li=_=ile(I,_11_1_vrri'elii_11uu _)=l li),ssiI-l'iru(lpl_1111sw_11d pluuv I(_()
,L,'r,,'al_ I_,,_r_h.,_()_ lll,u u11vir(_11111_'111,'!11,,,I)cm_,..'r_lliu

l'llu I_uPl.lbli_.'_1' ,"-i(_ulll,&l'riua i.,.iIIIr ,._l_lyu(_ulllry ill I)r_b:l'_,s,_ivrIh_rly llll(I, ill P_._rliu_,llar,Illu IluWly ul_.,u'lw.I
At'ri._'ll v.,;illl ali ,,_lwl'lll_l_, I_Llulrllr I_)wer P1_111,IIs 11_1.. "i'llil,,'i_'_)ul_ly cx_,'UIIli\,r, II()W,,_'v_,,l',Ill_vu Ill_r(lcllL'(I Illcir
ul(,lir l)()w(.r l_l'(_:.l'nl11I_u_.,,lllliii IU().SWill1 Illu (_pul'llli(_ll I'L'sislIIIIUL' I(_ iiiIUIuiir i_()v,,Ul',
(_1'_l_ _,.,_lwri_,_l_l r_,_,_,_rul_rr_l_,l(_r, I1_{'S_l'_lri I, _l

I"()llr _d'lilt six IlUulr_lr I_11ilsill _lwr_li_,ll _r_, I_u_l(,_l(_1'111()lllur r_,s_'ar_ll I'l'llul_l"_ Ilil_,'_' _,i11,.'_'I_('_'11i_:_l_lll(,_l.
i_ 'l'_il_'i ('_)u_lly, _ll Nl_i_i_ l l_i_l_ly,ai_l l':.U_sl_'_g,I1_lU7t_, S(_111_Al'ric_ (_l'_lrr_'{Iil_, I'ir_l t'(_'r{'illl Ii_l-

_:lr_lr I,,wu_ I_1,_l _'_l' ('_ll_ul_w_, '1'1_,K._)(,h_'rgI _1_1
2 _1_il_.us_pl',lw(l by I"r_i_I_,)11_(', l',,'uaI_lu _l)_'1'_lli(_11111 .'_il_.'_lal Y_'_li_,), il 111_y11(_wI)_'1'ul_u_11t'_l11_.'I_rI11_.'('x-.
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units+were to have been in operation in the early 1990's, dlities until 2(×X), The new bill specifically prohibits
but an equipment contract was canceledin 1982. Oov- for.an indefinite period the construction of nuclear
ernmenl ot'ficials cited a decline in electricity e'onsump- plants, the preparation of nuclear-related inVestment
tion forecasts as the basis for the;r decision and said programs, and technical documenlatioll for nuclear
they would revive the project iu a few years, Antinu- plant constructiem, The FEe draft allowed site sludies

:_80s, fu- and other preparatory work leading up t() but not in-clear sentiment grew in Taiwan during the 1( '
tried by the Chernobyl accident and suspicions about c{uding a final investment decision,
Taipower's safety capab!lities,

The current law allows but does not define "scientific

Taipowcr plans a carnpaign Io win greater :;upport for research and developmenl research," While it perrnits
nuclear power, as it believes the two units need to be mining-geological exploration, geological-seismic re-
operating by 1998 and 19t)9 to avoM sc.rious power search, and nuclear waste management activities, the
shortages, The utility may take several steps to win law terminates federal residing Of research related to
public support, such as subsMies to local comrnunities; nuclear energy safety, "I'he new htw does not refer to
provision of ft'ce electricity in the region near phmt the operating Krsko nuclear power plant;' rather its
siles; and Ul_grading the safety, reliability, and avail- i'ntent is to block govermnent-supporled plans to con-
ability ot" existing nuclear phmts, stt'uct four 1000. MWe nuclear units by 2002, Altlaough

3 years ago an electric utility consortiun3 asked for
international tenders on these units, no final vendor
recommendations were annotmced because of the con-

structicm program's suspeusion,
EIA projects that Lower Reference case nu-
clear capacity in Taiwan will remain constant
at 4,_9 GWe through 2000 and grow Io 6,3
(3We by 2010, Taiwan generated 35,2 percent
of its electricity from nuclear reactors during EIA projects Lower Reference case nuclear
1t)89, "l'his percentage is expected to fall to capacity iu Yugoslavia to remain collstalll at
21.3 percent between now and the end of tlm its present level of 0,6 GWe through 2010,
projection period in 2010, Electricity gener- "l'he nuclear share of electricity generation is
alicm is projecled to grow at a rate Of 4,4 projected to decline to 1,6 percent hy 2010,

' percent per year from 1985 through 2010, Electrical generation is projected to grow at
These projections are based on an economic a rate of 3,6 percent per year ft'ore 1985

growth rate of 3,3 percent annually, through 2010, These projections are based on
an economic growth rate oi' 2,2 percent per
year.

Yugoslavia

Yug<>slav'as only nuclear unit, the 632-MWe Krsko Countries With Potential or =

PWR, was ordered in 1973 and began operation in Inactive Nuclear Power
1981. The more industrialized republics of Yugoslavia

have been forced to meet energy demands by imr)cwting Programs ,
large quantities of oil and ele.ctric'ity, Experts have
been concert ted thal existing tk_ssit-fuel generating fa-

cilities would consume ali of.the country's coal reserves This section explains briefly the presenl slal us of coun-
in a shorl period' of time. Revised gcwcrnment plans tries with potential or inactiw: r nuclear pr!_grams,
for energy development apparently will emphasize do-
mestic res_urces, chiefly coal, oil, and gas, and will

l'orecasl reduced energy demand. "l'he plans do not be- Bangladesh
come official p¢)licy until adopted by all Yugoslav

provinces and republics. Currenlly, Yugoslavia plans in early 199(), tile president o1' l:ianghttlesh ordered ihe
to add 5,0()() mwg' c_t'hydrtw.lectric capacity by 2()()(). c:ountry's Atomic l?.nergy Commission lo delermine -

lhrr availability oi" ]otuls t'r(ml Islamic c¢_uniries fur tlm

Irl June 1()8_) the t"cderal (?hamh(-r, lhc upper h(mst_' construcli(m c)fa 3()()-1¢)5()()-MWenuclear l:)ower plant
of lhc Yugoslaviall I'aHiarneI_t, revised a hill drat'ted al Rooplmr, l)emand in the region is projeclc, d t¢_reach
by lhc IVederal l:i':xtrculive ('_tJlJcil (I:I:K') llml had 1,200 MWc by 10q5, s_ thal new baseload capacity is
callecl for a rn_ral_rittrn On c_mslrm.:li_n c>t'nuclear ['a- needed ill weslerll l;laugh_desh,
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Egypt not be settled for some time although most of the
counts have been referred for settlement to an interna-

Egypt and Argentina signed a nuclear cooperation tional arbitration body, The litigation charged West-
agreement in November 1988, This pact may give an inghouse with plant deficiencies and bribery in its con-
edge to Argentina's proposed Argos design for a struction,

80-MW e PHWR it' Egypt decides to order a nuclear
unit, Egypt had previously been negotiating with.
Kraftwerk Union of West Germany for a 1,000-MWe Turkey
PWR unit,

The Turkisl! government still _,vl:llllStO build a nuclear
power plalll at Akkuyu bul has postponed a final de-

Indonesia cision inthe matter, lt is no longer negotiating with
Atomic Energy of Canada, Ltd,, tk)r a 600-MWe

In 1986, three consortia of reactor vendors Submitted PHWR, However, in May 1080 it was reported that
proposals to the Indonesian governmenl for construc- Turkey expected to'sign a letter of intent wilh an
tion of a 600-MWe nuclear unit, The proposals called Argentine firm, lnvestigaciones Aplicadas, for a rnod'
for build-operate-transfer (BOT) arrangements which ular 25-MW Carem 15 LWR, '['he unit would be sited
have yet to be used in bringing nuclear power to less near Ankara and used for baselo: ,-a power, It' tlm small
developed nations, Indonesia has never accepted tiny reactor works weil, Turkey may ultimately decide to
of these proposals, In early 1990 it made a third request buy the Argentine Argos PttWR
to the Japanese government for financing a feasibility
study and site determination for an Ind0nesian nuclear
reactor; this request reportedly is for $9.3 million, The
feasibility study could lake 4 ye.ars to complete. The CountriesWith Regulated

is expected tc, decide on the Market Economies (lIME)Japanese govertlmenl

grant request by July 1990.

Over the past year the Eastern European countries of
Iran Bulgaria, Czechosl(vakut, East Germany, Hungary,

Poland, and Ronaania have experienced dramatic po_

In 1979, the Iranian revolutiona_y government can- litical changes, In each case the change is away from
celed contracts for two 1,3(X.)-MWe PWRs al Bushehr; central economic planning and toward a market driven
the contracts had been Signed with Siemens/KWU in econorny. This is a critical change from recent practices
1074. Since 1(')84, Iran has been trying to reactiv_ate the and will influence the direction and pace of nuclear
project with foreign assistance. In early 19q0 the USSR power in ali non "western" countries. '['he changes or
agreed to build two 440-MWe nuclear units in Iran and shifts in the decision-making criteria include increased
to assist thai country in completing tlae Bushehr reac- considerati(ms for:

lots. The Soviet-iranian agreement, il is reported, also • Safety and risk
includes Iranian export of natural gas to the Soviel
Union beginning April 1, 1990. • Environmental impacts

• Public preferences

Israel • Availrtbility and cost of capital

® 'l"he changing political climate in Europe
Israel has never signed the NPT but is willing to allow
IAEA inspection of any nuclear power plants built in * Eccmomic costs/benefits
that country. Israel has also negotiated with Canada • Balanced power supplies.
to purchase a CANI)U reactor that would be con-

slrucled at Shivta in the Negev desert. Israc.l expects In RMEcounlries, each at a different slage on the path
its next pow'er plant lobe nuclear; tlae capacity of lhat toward a ft'ce market economy, the role and slaltls of
reactor apparently will/.lepcnd on which vendor sup- nuclear power is being systematically reevaluated. 'l"hc
plies the uIlil, outcome of the reewlluaticm will influence the opera-

ticm of existing power plants (llttclear and c()nvell-
tional), and the COml',letion of phmned power plants.

Philippines
All the rcgttlated market etch(rely (R.M E)and cent rail y

'l'hc Philippine g(_vcrlllnt:nl has, t'(_r l'uflilical teas(ms, pla,inect ce(roomy (CPE) countries with (_peraling nu-
never auth(wizcd start tlp (}t" its 62()-MW¢ PN PP- I, clear plants c)r with nuclear planls under c(.mslrucliCm

which was c()mpletcd in I t)86, dc's;pit¢ pr(.flongcd power have crilical shortagc's of c'lecl ric power, and coal gen-
shortages in lhc Manilaar,_ .... !ts htwsuit agaim;t Wcsl- crates mosl of their power. In many cases coal is
inghcmst r, lhc PNI'I'-I vclltl(_r, Ilas; c(mlinued, alld may I:mrned in illcfficit.'nI, higllly polluling platlls wilh little
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or N<.,pollution control equipment. Other sources of sus[mnd_d ,:onstruction work at'td appoirxtecI a Im.rib.t-
electric f',m,w,:r irlclude hydrc, pc, wer, lultural gas, lind ment+iry Ccmlrnittee tel study the need R`ir power +lhd
im1_oried elcutricily, the safety of the Belene plunt, The lmrliumentary uom-

tuitlee ',,',,til sludy', (1)whethur increased uftieiency curt
In matiy <.d'these countries, ht_wevcr, nu¢lenr p_`iwer sufiiciently reduce euergy cottsumf_tiou; am:l (2) the
is likely t_ represent Ii sntaller fractk,n of the electrical prob_tble seismic risk in the Belene aren which _utTered

power capacity tlu.tn previtn.tsly pl,ttnned, arid in some +istrong earthquake iii 1074, After that earthqunke, the

of tlleut uucleur pov,,,er m+ly bc c<.m"_pletely elinlinaied, Soviet Union impr<.wed the seismic resistarwe of its
"Fhis is due to suvcral l+actors: (I) the hlck <.ifcapital; later VVE, Rs, 'l'hu committee cxpccts to discuss lhu
(2) tile km,w-h<._v,, to consti'uul and <.w.;rate nuclear sdsmic issue with nuclear experts in western c;ountries,

power p]atlts and (3)the It+)t4bCllurri<.+bylaccident, "I'o date, these foreign eXlmrts It+Ive judged that the
13ulgliritm design coiltaillltletlt +tr the Bulene phlnt pro-

This section sunlmari;,',¢s lluclear f_ower f_rt'igratns irt vides rnorc. +httr+ttdequu, te stilZ'ty, l:Itilg+u'in believes that
courltries with RMEs, Only those countries with ilu- the Soviet VVER..1000 re+tutors have +i large tnargitt
clear capacity thnt is <._perablu +lt' scheduled to be co.t> <.`ii'safety,
struutecl arc uum.;iderucl. "l'tlbles 111 and H2 list tllc op-

t;rtlblc llt.lclelJi' gerlurIitillg urtits atld those under tOll-

strut+Jim for RMEsatld CPf-s (su e next seution), Every Czechoslovakia
el'l"ort lias been made iv assure thai the best available

informati<.m is inc+'orporated ii+to this sectiori; however, Czeuli,.Movakia +'°operates the l'Otrlr-ullit l:lohunicc arid

the reader is uautiot'ted that data sources for these coutl- l)ukovally riucluar phtnts witll all installed capacity <.`ii"
tries are llOt as reliable <.w +.ts flrevah.'llt Its th,.isc used 3,3 GWc, 'l'hese eight VVEIl+-44()I'WRs produced 30

for the mar'kel COUlltric.s ctVv'crcd iii file bcgirining of permutit c+f the c<.mlitry's +.'leetricity in It}t'+,0, Amorlg
this chtIl_tcr, ' coulltries that (kwmcr]y had centrally p]anlled c.cono-

lilies but til'U IlO\V evolving into new political and eco-
'l'his chi+pier is c<.mlpilcd I'ronl vttricais sotirccs tluit noulic strticttircs, Czechtish.)vakia is Secc, p.d orlly to the

r',fcscl!l thcir (.llllll differctitly lllld ll+l;ly contradict inlbr- Soviet Uuiou iri both of+erl.lble rluclcar c:apncity alld
mati<.m iri tither f+ulilic.'atioHs, +'slq.mr RMtJ, s lind otle tiuclc,.ar Cltl'mcity under cclllstructkm+ 'l'lle out'refit
Cl+'tT,s had t_f>crnblc rlticlertr cafiacity in ltJl'40 i.tlld I`ir(i- Czccllosl<.ivuk cricrgy platl calls for installed riuclelir"i , 3

duced +,ttot;.ll of ,..74,,.. Iict tcrawIltt]iout+s (+['W]I) t'rotn capacity t<.)incrcltsc to I(),3()() MWc by 2000, Ii i<.ltal
b6 ullits',, Thin was 13,8 perot+li t)f' llleir lot[li electricity wliich wc+uld exccccI coal-fired capacity for the first
gencratit',ll,"" liruc arid would generate 61,8 ruilli<.m kWh, or, 50,7

percent til' cxpccted electricity gcric+rati¢'m iri that year,

Bulgaria
'l'he (.'zccllt>sl<.vcak Atutnic l!".m.:rgy (..'tm_missi(.:',n

l.lulgaria <..,ti,'rcnily Ims five tlt=clt+'ltr ge+rotating ui=its iii l_I:tliiit+'<.lit_ dcc'idc ill early ICru()on lhc, basic safety _,I'
++)icl'ali+iii ttlt+tlillg, 2.f_ CIWc lliltI ant+tiler 4.8 (.JWc ¢i]" iii+: litillu+tic'c, I and 2 units that are sitllilllr Io the [{[[st

tluclcair c'af>a<.:ity iii its cc_l+struc'li¢)lt pilwlittc, 'lTl,.' ('our <:+crllitlll VV[{R.-44('I units iii ltie (ireitT+wald region, =

4()8-M\Vcatl+t unc 053-b,,1Wc K¢_zl+_<.ltJyV\'I!;',R i+\VRs 'lT\','++<.ii"the latter t'cttctt+i+s were shill tlov¢ll in Cal']y
f+r¢ldtlc, c¢l 35,0 pcrccnl ¢_t"lhc c.'t_tinlry's clcclricily in 1¢)90 at'Icr at sIil'cly rcvit'w, llt+wev0r, wt_rk tm the

It)gg, "i'hc unils +./pcraliilg t+r tllldt+'r c{+llstrtit:titm wcrc I:ltlhur_icc unit,; bcgltll 4 years l|t"Icr cCmstructitm started
suf'Jplictl by Alt>lllCtlct'g+.+cxp+.+rt 01' tile Soviet I+Itii<._tl, tin tilt |:,asi (}(.'t'llllltl Nt)r(l 1 ttlltt 2 PWR.s, so +hal lhc

K_zl_tltly (_, ailt_tht.'r _)53-MWc I'WR, is ,'-',clio+tilled I't_r (.?;,',cctt_slovttk t'etlct_ws iucorf+oralcd ilnl',rc_vc<.l colilpt>

ct_llncclic_ri t_ the grid in lCjq(), iictll tlcsig_i and llutnllfaclurc, including Iiigho." quality .
C'zcctiosl_+v;tk n+alcrials and belier qualily nssur+lllcc

In 1t;88, Czcc]l_;,]_wakia's Sktlcln Wt>rks was awart]cd Illail iii tit]lcr S(_vict-dcsigll VVI{'_Rs,
lhc C()llli'at:t t'<.li'ilic til'sl 953-M\Vc iilic[car Uliil to bc -

Ct)llSlrtlCltJ'(I al tlic l]t'lCllC silo. (.'(itlSll'tlcli¢lli ii[IS ht:ell

dc']ayc¢l, wiih tlic slarlup f(/r ik'lCliC 1 sclictttilt'd I'tlr Nic'int.+li._i/KW{) _.tiligil(_slic.' ,-",,". a._.,,,(.'lllS Irl illlpl'(Vv'C silt'ely ++
1902, ;tucl lilt.' i'd]lcr illfct+ llllils sc']icdu]c.d tt_ I-w (ipcrli- ]lave bl:ell illslallt.,tl Iii lhc l.)uk{iv;illy I:'WRs ;iii<.l will
li(liial al 3()-i[i(liilti inlcrvlils lllcrcat'It_r I I¢_wcver, liti t'lc l_lliccl+l iii lilt ltt_tlullicc pllilil by It)t)l. "l']ic Wcsl

liticlt'af c'(lilip+lilcills liavc ycl bccii dc'livcrctl I'_r Iii+' ( Jcriiiall cx>ilil_aliV li+is (_t't'crc_t Iii iilil'lr(wt! rc+leitH" sal'oly
licit;no 1 tinil, alid Ii+lit' c'(uislrticli_lii wtli'k lias bCCli iii C].c,ctitlsltivilkia, alitl _i Wf, sl (icrliiau _llTimial lllliniictl
clime _>ll t_Iclcnc 2.. Al'tor dClii(liislrllli</llS itt,,liillsl Iii<:' i<_ visii Itlc clltiiitfy iii April 100() Iii <.lisc'liss ['urllicr
iluclcal +I`ilanl iii c,(irly lqo(i, llic llulgariltlt gt;vciiilltctlt It.cliilt_l_lgy lranst'ci_.

>':l'l+iiliar'_ <+tlill_'cc, t,l' iilfllllii_lll_ql Iii clqililiic,, Wllli Rt'I,,iillilcll MillkCl I",__qicUlilC<, iliclilth' Vlilitlil_ i_i!ltlt,h iii' A"//,"[f'f/r [<,'l+_,lll+,l,l'l'#l,l_//H+'r/la/i_mal

,t_O_,l+,ll,(,Igt!lly, I Iililt,d K illt:tllllli Iltl_,illt,_,k lllt,_+i% lbl i; \'m'h'or ,\"l'w_ {I.ti (il;lil_,l,, Illiiltll_, • ,&iilt'ih'_ill Nilt'lcllf %twiciy); ,_'lll'/_'(llll'(',t+ lt'+'+']x, iillt]

.\'la'/e_xrI'mJ] IN_'w _'llrk Mc( iill\v+llilll

+'1 ilCil Hli uiHIAl(liliic l..iil.rl.,\' Abt,luit'y, ,'\'+el<Iii'f//]'fJlvcr'/¢t'm'h_r,,tr! lh<' ll'f_#]d,Alwil lllq(I I';(lili(lli (\"lCliliii, Aii'.dfiH, Alwil lllt}{I).
I'_[li ,\IUli Itltl(I, ihc t'lltilillV", ilallit.' \4,'ac, td'l'il'iiilly +'hai!;.t'di.tl +ht' ('/ct'li iilld .t":,li,t'_ll.tl'ctlcial Itclmblic.
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Czech0slovakian _lnd uther l;',nsterN t-urt_l`)eull ot'f'iciuls scll<`)(_lsnnd r+.'senrch Int'u_rntories, 'i'lle CEA pr+._grnms
ug,ree thai the _m,'iut-(1osigll instrurnentntj(_N and colI- with ('z+.:cll_sl_vnkin arc' t(_ be del]ned dklring I_)q(),
lt'oi (I&C) sy:,_te,ttls itl _lll VVI.",I(,'-; prc!sctlt a safety pr_ff_,,
lern, Mt_d+.+'rtlel¢+..'trotlics ,_tswell +:ts',++.tF+.'ty illlpr<++`+,+ettl+.:rlls

lt`) their l+resstlrt.' v'oss+.?ls;ll'e Nc,e+.led ill ttl,,.'se renclt,r Germany, East
systelltS tr,.')t:llSUl'e pl'{'+pel' (ipertilJ(+,ll,

l:',nnt (++'t'twlnny curretltly hns .,.+ixopernhle llucletlr gell-
The 3_()..MWr`+' b,.'l+.+cllt)vce I ullit had b+.+'+.'tlsc.'Iledtlle+.l erntin+ tlllits t+.+tnling 2, l (iWu (N+.)r+.l I-5 and

lr,+ begin clperttticm in the l"+ill (+I' 1(+_¢+,hut i!.,+stnrtup l,t,lieil_sbur+) nnd hns ilim: othc, r tiliit;+ with b,b +..+;Weof
`+v+_,sFirstdeluyed tt) Septertlber I¢+<._1tin¢ItileNdelayed nuclenr Cnl`)acity iN it+'<c+.mstruution pipeline, N+.|rd 6
again lt`) 1002, l'he unit's I&C systenl slay ultderg+._ tt thrt+uglt 8 ere Suviet VVI:'.R-440s, while the,'.+ix Stenchtl

cr,miplete exttntinuti(+n nnd ptltelltitll re¢(`)nstructiolt, uttits atrc VVIT, R-I()()()s, Ali these reilctot's were inili_illy
Czech+.+slt+`+'ak +.,t't'icitlls insist thnl the deltiy was ullre- sclleduled t+._t'_eutlntc ()pernlit+nttl in ttie early I+.Y0(l's,

hired tc_recent l&<.: prc, blenis tri the t:¢ast (}el'lllltll N+.+rd hut ttleir ccmstructi+._lt lifts beeil delllye+..I l'+._r+.l Vtll'it!ly

units, "l'lle Czec:ll+._slovaki+.ln I&C system `+wtsdesigne¢l tit' reusotts, l'lte l:!ust (;erulnlis' higllesl nuclear pri+.irity
.joit)tly `leith tilt' S+.)viets, a'itd is unique tc, the sec't_lld.. ,,','iii be t(+ colriplele the rentuiltiug N+.`)rd units, In I¢_'Ig_

geltertttion \"VI:!,Rs ttllder c+.mstructi+.m itr M+._cllt_vce, tltlclear energy supldied _.tbc+tit 1_ peruevtt t_l"l'_ttst (icr-
tlllllt y's electricity,

'l'he Czech(isl+.+vak energy iitillisler suspellded ctm-

Sll'tlCti+.)tl \vt)t'k Oil tile 'l'entc:liti 3 tttld 4J tlllilS iii ,J+ttltlLll'y t.".leutricity +.i+...'Itltilldirl the (;I.)R is estinmtcd t+.litlurensc,+

1o<-,+(),l lt,vcevcr, \vurk is tr+ C(HltitlLie t)ll tilt: *l'entelill 1 by 2 percellt llel ' yettl', tllld pt)ssibly lilt)re ns it result ()t'

alid 2 illtits thut ere +<'heduled for c<.m_plulJ(in irl ICjCa2 closer p+.)liticnl atld ec+.mt)tllJc th:s to %/est (iJ+..:t'l'lltttly.

and 1+.1(_4,re++puctJ\,ely, Atistrinll exp+..?rts `+viii be in+ East (Jerllttilly ,+,,,iiiIlo'cd nb+.lut 8,()()()M%ie ot" tle',,v and

volvc+.l in sttldies desigticd tt+ brilig the snt'ety +.+l" rul",lacenlettt genel'utJttg cnpncily iii service hy 2()()(), nt
"l'enlelin 1 and 2 tlp to Western statldal'dS, 17,tl,,:iroli- least tlttlt' (,1' ,,vttich is, likely tt_ be nuc.'le+tr,
tnc:ntttlists in (..':ecllc_sl+.+vttkin t lure crilicizecl tile ctmn-

I ry's rltJ¢le;tr pr+.)grttnt in general nnd the t'+.lur l)rol',+.)sed
V\,"[!'_R-1()()() re_tct+._t's t+.ltilt: 'l'enlc'lhl plant in p+.trticuhtr, 'l'he (+Jcrtll;.tll [)+..'ni+._crtttic Relmbliu ((.li)R) held elec-

tiolts in N+'l;.trcl._19¢J()lt) eslnl_lisll _.tcaretaker gt_verlitllellt
thnt c<.lt,tl<._lg+.`)vel'll tllC Ct)tllttt'v prior t_+its tlltiltt+.ttc re-

A C':.ec, hoslc'_\,ak ciIT]cinl in tlt<.'fuel ttnd energy tttinistry uttific+tti+._ii with West (..;ertIIany, l'here is ttrl tlliCel'tain
believes thut tlle 'l'etnelin 3 and 4 utlits ,,,,'ill either bf'. l'uture l'ur VI",B K(m_biliat Kraftwerksitnhtgelthau rnbll
czmceled _t" redesigned to irtc()rpurute western teuh- (KAll) thut built the Nord I-4 units, A reunific:d Gcr-

' ntd_+gy. "l'he C'zeuh<.+sl(_vaks have discussed lhc possible trmny will priwttize lhc, KAli lind ()tiler stnte..(',wned
l-',articip;.tliorl t_t'W+.estel'nrenctor vent.lots in c(+nlpl,t:ting entities in the C}I)t,I. "l'lm KAI:I is awaiting a S(_`+,iet

these "l"emelitl tltlils, lk,cause cii' c)ther l+rit+rities tttlrd ¢lecisit_t tel SUl`)ply llea\'y C(+tilpOllt.,ilts I't+r tlie Stetl(:htl
IO(++()_.'lc,+..'tit+ils,tile lte\v gt+vc!rltrt|ellt may n(it decide I ;tlid 2 utiits hy III,,' Sprilig ¢1(' ltl<-_2altht)ugll tl West
(}lt tilt.' t'tlttlr(.' (ii' tit<.+'"l'emelin pl_tllt t'¢lr s_nle lime, (}+.:l'lll;tll nuclear (_t'ficial believes th;.It ,_i,'lllellS A(III/

KWU `+viii slep int_ the picture if tile t/SSl<'t fnils l(i

(Yzech(_sl()\'akian I'irnls hH\'e bL'ell actively itl\,(_lved iii act expuditi(_usly, Als(), til+.: lle\v (Jel'tll_.tll g(+vernment
the et't'(_rt ¢_t' the C(mllcil I'_)r Mutu_tl t:",c'(_il()ztiic Assis- _tiay decidc, th_ll tile Stelitlal reucttlrs sh<.nlld meet V,,'<.:st-

l_.tlICL'(C?MI_A)c(_Ulltrie.'., tr)sIltll'(+: ill tilt' rn_tIit.II';.ictllre el'tl S_t['(.'t.'v'sttLtt(_Ittr(is,

(+f ll_.it'd\v_+tl'e ill ,_()viet+clc'siglle(l lltlclear l'UIt('l()l'S. +'I

"l'li<.:y st, ppliucl _(.)I)er(.:clll ¢)I' tlt+.' hartlwnre l'()r tile: A .l;tttunl'y 1<.)(-_()agt'c'emeIlt between D/est ;.tlltl |"_ttsl

"! etticlill utlits ;.ts well ;ts _';()IIIW Ilcavy lttlclt:ar u'_,ltll',(_- (.}et'tlltlll _lt't'it.'i+tlsprt,vi+.led t'()r expurl pnllels t(i c¢++.+per-
t1<..'ttts l'(.+rl'tgtct(,l's Iii tlle I.JSSR +llld (ilIler tltl.li(+llS ill tilt' ill l'(lur ;+tr(_'.tls:(I) htlt'tll(+)lli:/.ilig lilt..+I111cletll+l'tlC:l cycle
tT._.tste,rn f::,ur()pe. <.lt'lilt: t v,,'()c()utitrit, s; (2)utlit'ying (+eFIllttll nuclear law

<.+liIts tmsis (_t' tlm Wesl (Jel'lllltll At(talk" Act; (3) nu-

]!+'.lecll'iCite de ];'l'ttltC0 c:+._llll'actml ,,.',,itII t_:'zcch<.lsl(_\,ukin clear lltniet'inls i l';lltSp(,rl; Itll(t (4) waste Iltttll;tgeltlellt.

in Iq)gq tr) .,.,upply s()ftwnrc' For it,'-, viuc'lc;+tr units. 'llit/ l'llc l'irsl i'mnel is resp('_nsihle {'t)r utlit'ying m'm-
IVrcnclt Ctmtl+tlissnl'iat ;t l'l:'lletgie Att])iiiiqtle (C'I,I.A) ct,liltt+et'Ci;ll Fuel cycle pt_lic'y and regulati¢+n allhc)tlgh

pluns t(+ str,.:tlgthetl its c'()(_llel'_.tti(lll ',,vilh C:,t'c'll(_sl(_va- the ultitlmte r(lle ()t'itlduslry i_l \vnste Illt|lltlgelllellt pl'('J-
kill iii ('(It',t"gellel'itl nreas: (1)snt'ely, i_icltl(lillg t.'_.)lllll()- 'gl'_llllS is +.'xpec:ted t(i he +.liSCtlSSed iii tile tleill' future,
llellt _tgiltlg ttIl+.l tlp(hiring lit:t)cedul't.'s l'()r lU;.tul()l' ()pet'- Wesl (iCl'Iii;ill (_I'l'i(..:i+tlsttt'e ;.tllXi(lllS t(i lln\'t: ()Itr' sel (if"
nii(_li; (2)desigll (ii' st'w, inlpt'()vv(I rt.,tl-'i()rs; (3)li*lt' t'UC'I W+Ixlc' l'()It¢lili()llillg pracliccs Itil'(+ugll(+tll _tllnit'ie+.l (.Jet'-

cycle, c,specililly spelil t'lit;I ,_l(_l'ii_.,,('iili(.I +.listliaillli_tQ, _d" iil_tll s,t;ilc, i'll<.'y als()\_,'ilill I()lelii'ii lhc, <.leinil.s (_t'_(Iviel
lltit_'leai+ t'aciliti__,s; alitl (4)li'niiiill_ pr(_,,i'_liiis t't_r ('/.ce'Ii- tir;initliii stipl_ly n.t..,,reeiliC'ills, witli i:,_isl (Jel'itl_tily,. in..
(+sl()vakinli ,.;Iti+.lci_ls, _il t;'rl,rit'li iliicll:ar i_,ilgiilecrilig cltittilig llic traiist'ei ()1'.spr,iii I'ut!l li)Ilie tl_SR.

+'l'l lit' I,dh,v,'ili!t t_,lilillit '<, _ill' Ilii'ilill<:l"-, ld' lhc' _ 'M)'.i\ I,i ('()MI:.('()\: lltilt,:iilli, ('llllli, ('/et'h,,'_h_vllkill, I"il<,l ( it'liliilily, I liinl,jiry, Ih,lluid,

Rlllll_ililli _ilill li_._lt
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cvc'lc tl_,r_.,or, l_'lli tlltll _'i_rllillit_ till' Stlvic, I (jllj_ll lt_ sills.. "l'll_'s,,' ullit.'., I",r_'d>ul',ly will ulldct'_._ nt,atl_., I_llckl]ltill_

Ply fi'c,sh I'u_.,Iiter ttlu,lif'c_lililt! t'_i' tile' Nord liil,.I Slc_ll_llll ul_._lIB v,'illi illll_r_lvc'tl Illiilltl_:,c, lllt!lll It_ illc'rt'tl.,,c! stll'_.'t.v
ro.'lu'tt_rs arid It_ a¢cu_Pt ali Illuir sPr!iiI I'llt.'l i'tir Stlviut _!vc, r lilt, rc, tic_t_ll's' I,l_l,_llc'd2$-.y_._lirlif',.:liill_.,.,,,"l'huru llln_
I't!l,rc_ct._s_irl _, 'l'llis tl_;,'e'cltlc'llt aPl_li_.'s tlPl>_lrc'lilly t_ tilt, will I_c_l_ !ll_l'(l,.lt_li t:xtiNlillliii(_ll til' rc'llc'tt_r ,lllllc, ritils iII

it-,ri $_._vi_,t-dusi_ll I'\Vl_.s in _l_crztti_>H tllld uiildc'r _'_,i- Itlosc, Llltit.s ils v,,'c'II tls l_r_bllbilintic: ri.gk lin_',t!._nIttt.,llI {iI'

strtlc'li(lil til tilt: N_)rd liizcl Slulldtzl'sit,,_s, Ill,wt, rc:r, ,_ir_cc, Itlu ]:'\Vl{s Iii (l<'lt'l'lltiilc, Whlll _tlic'r stil'_,t.v illzl:lrt)vt:-
l]lo (..]])]_. \V_.illl_i its rlillll'L, Llllil.'.; Iii bL' {li' Wc!._lc'l'li dc'sib,,ll, fllt;lltN sll_ltll_.lI'_ulllIl_.lc',
ii Il_._Ponthai tile' St_vic'ls v,,'ould ll_I'c_o IiI ('urllinli Fr_.,sll
t'tit:l For \Vostt:i'it rt.'ttcttlt's tittcl ti.tku bttc'k tllcit' npt_,iit 'l'llt: first ts,_,l+ V\!!,',I/,-I()()()uilits iii Stc'iitltil till., litit ux-
t'uc, I, stx llitll 17!,iisl till)'(.lt:till tltic.',s llol liitVl.' Iii IIIVt'sl iii pc'_:lc'd l(i _-,,l_tilt Iiilt; uillil IlJ'lc, r I!)lJ.S tilllit+tl_tll lilt!it
ii spr!Ill t'tlc, I vitistl., illiilitl_.,,t.'lilt+!lil plttil t'(ll +li _liiilll liiliiibt;l trt'l]t:ilil ._+ltil'Itil+ litlcl bt.,c'li .sc,'lic,cllill.,cl t'l+r li)tj2, \Vl.,._il (.iur-

t_t' \_t-,sltll'll l+t.'tlt.'ltll'_, Illtill _tifi.,I), U'Xl+Crls Iilt , Iii c'XtllllillC' llic+sc, I%_,'t+i'L,ti_'llll',S

tllitl i't,t-,tllilliiC, lltl till)' lil.'c_tlt_tl slil't;I) , illil+l'(+Vt.,lllC, illS,

lit t'lil'l)' Itll)(), li \_,"t_l tJt;'l+lilliil l'C,ilC'll+l' .sal'c'l)' tl_.((.!liC.'y .Stiliit' t_l'wllic.'h ilii7lll be' i+rt+viclt,tl by \_,'t,._lt!l'll ,+til+l+lic, r,s,
rc!i+t+l'it-'cl t-,liibiilllt'liil.,lil Iii lhc' l+ressiirtP vt!s.st.'l till lilt,

N(ird I allot 2 llu¢ll.,ai + UililS iii !!,lisl (it.'riiiiiily, wllich 'l'lic' Ililtll {12. MWc' I_,llC'ilisbi.!l'_t I'WI_, will ht, tlt.,c.'tliii-

_.ll't.,t_,iirly Sl_vic'i-il__'s,_ll V\]l!!,t-44{).s, "iTilC' SIlt'C,17ti{.s,l.!lic')' lliis._it)lit.'tl iii ltJ(J], II hits bl.'t'li usl.,tl iii li+iiiii til)t.'li.iliii+s
licl\'ist;cl StltltliJ} 7 cll+_,','ii hi,tit I't_'ac,ltll'_ utiiil Iccltitiitll t'r¢+lli vttritltl, u, c_tltliliiic,._ ailtl lt+ tc,.st I'ut+l ilsSt;lilblit;_,

Cltic,slitlil,<_ tlii llit.,ir stil'tJl), tll't_ i'c,slllvt_cl, 'l'hc (il)14 run,-

tiliiltlrs subst-,ClUC!iilly c'll_sc, cl lilt, Ntrl'Cl _ i't-,tlt-'lt)r tiilcl Ali t;llt_'rlj)' u't+iillliiSkitlii wti+ It_ bc_ ,sul tip iii C'ilrly llJC}()
l_ltlililc+cl tllst> Itr siltil (It+,_,,ll Nl+l'cl ;t, Ailli(lu{th llll.,. LiSSI,t lilt.li wl_tlltl iril.'lu¢lc, t!Xl+t,rls I'l't>lti Q,ilvc'rrilliC, lll llliiliStl+ic, s

ttllllt.'_.llL'cl tilt.' prt'.SSill'c' vl.'sst.'l (til lhl.' Nt+rcl 1 tillil iri 1t)14t4 ill btillr l+tist ttlltl Wt,sl (Jt.'rllitlii),, "l'llt, t'tililtili,SSiOll l+l'()t-I-
tt_ c/+i+rt.,ct ali t.'arliL, r t.'lllbrilllcPiil¢ill l+l'llblc'ili, \Yt'sl (.ic,r. ably will iilC'c,I SOVt?l'tll liliiC'.<+ C'ilt.'ll yl.'.IIl', tllltl t+lic' til' ils
illtill .Stlt't?l), t.'Xt+C'l'Is Ilia)' ullililtilc, ly I't't.'l+lllliit.'iitl tilsll lit'.sks i't,l+Orlcdl 7 will ht.,I_t_._siblc c,xl+llll,_i_lil til' lltlClt_'ilr

c:l/+,siil{_ llllil I't.'tlc'l/ll,, IAI.!A Iltlt-'lt.,tll' slil't.,iy rrl'fiu'itll_ tilst+ I+tIwc, r gt.'li|.,l'lili(rll iii lilt' Cii)!4, St'liitlr l;']a_t (it.'l'tTIttll

t-xliiliinc'+cl l.tit.' Nt_l'cl IlUL'lt:lir l+llilil iiiltl I'llUilcl Ihtil its tll't]c'illl,<,lit+pc' Itr rt,l+ilit.'l., Itlc+c_liilllli'y's tlld ligllill_-t'irc,d
clt.'l'icic'ilci_.'.s v,'c, rc, liir#c,l$' allril_ull_,cl Itr Ii I't.,w rl:.l+t, tilivc, i+lant._ witli iiltlrt' ilUC'.lc'i.ll' i+_l,,vc,r pltlilis v¢llicll lhu,),
c.'tiusl:s, l+tlrlicultirl$ , rliiltlrt,s iii lilt, i&:(.' tPcltiil*llllt, lll tllitl c;(lli,sitll,_i: llic_ii ullic!t' tillli/rll ti,s lilt.' (il)14.'s Ii_ililt.' re-

l'_t+tlr rl.'lillbilil)' _llltl lllt.lilllt.'iltlilC't.' iii' lilt' ,slil'c,ly _)'_ll..'lllk. sl',l_lrt.,t!s will be,c'xlltltlSlt'cl wit tiili {Ii) Vi!Iii's, 'l'llc')' W(.Itiltl

'l'ht.' ti_,c'iic')' I>lliil,<, lt_ I'l.'C_l'tiil tilt C'Xl+Ul'I It.,tilti Iii ttcl\.'i_c' like'lt/Iii:Bill clt+'c,i+lllliliSSitlliill_ _tlllit.' Iik,,tlilc,-l]rt.,cl I-_owur

l+ltliil i+i.,l'.S/lliill_,l till c'trrl'c'c:lili{,, ltlt.P._c,l+lc+blc, lliS, I+]tllit._ iii It)tj() iilicl rc, clti__,t., lilt-, ct_uillr),'s tilllltli.l] ¢(+11- =

_tiliillli(lll tll'li_llilt! b), tip Itr I()() iiit-'Iriu It/iis,
]lllrli-(.ic, rilitiil iitlC'lt:lir .S_.lrt,l) , c,lrt)l+t_,rIlli/lil lilt_ bc!C,ll iili..

l+c,tlt-t.I Iii tlIllt.' I'lt:c.,iitl_C, \Vi,sl (it, rllltilly tlii(I lilt' t lSSl_t "l'hlt,t, Vv't.'sl (it:rrnilli tililiiit.,+ Iili(I lilt, I't!iictt+l" VO'lltltrl _

llti_.'t, till ili.tl'c'c'llltllil Iii ktliil+t. ' ti wiclt+' l'_ill_t_ I+t'ilif't_l'illtilitlil _il_'itil_'lis/K VV{I Hilly tits' iilvlllvud iii ]+lilliS Iii c,oilslrucl

trll liliC;ltJlir ,,iil't'ly, whilt., Illl.! liiiiilc'cl (II)14.-I_1+,S!4. Ii+rc, t:,- t'llltlrt, litic:lt!Itr l't+'tit!Itll'_ til _t__'lidl.tl lill(i l,<:ipzib,,'l_hc '
lilt_lil tlt_t'k lil_l illc:liitlt' ICtlc'l_rl' _tlrt.,iv, _tillit, \vl.,sl (. iC_l.- I,'.tl.Sl (it!riiiliil._ c:uriC, llll) , Wlllll lilt:it lltlt.'lt_Ill' I't!iit-'l{ll'S Ii)

iiltlilS twlic,v__,IIIiil lilt' _ll'_,'ic'l_, rc;slriu'll.'_:l lhr'it di_li'il-lu - rl.,l'lt_c'l lii(itlt:lii V_t:slt.,i'ii It'c'lliil)lt_y _llitl .sllt'c;ly ,',,Itili-

ii_lii (lt" tl_ilti rc'lliliil 7 It_ liilt:h_,iti _llcg.v tl> ( '( )M ! !(.'( )N (llir_.l_, I1' stic!li ilrttj_:c.,ts lil'C' tiil(lt'i'lIIkt'ii, lhc' u'lish.-ric_h

illili/liis str lll_il ilic, _l_sit_li tl_.'l'ic'ic'ilc_i_.'_ iii \"\_1:!t4 rt_'ac'illr Vi,ll_',sl (ic_i'ili_lil ulililic, s i_l'_rl_lil_l), \_,.'tltiltl IIll'_t'ly I'iiltlilC:t.,

sy,_tt, lll!_ tlr t't_illl_ilt;lll_ \Vt_tlltl lltlt ht' lU'vu'_ilt'.l_l, ltc'u'liti._t_ i't'_.lt-'.ltrl' t.'t)li.Sl I'tic'litrii, willi i_t_ssihlc_tlevc, ltll_iil_.,lll Ir.ltillS

til' lilt' t-'vtrl\,ill|U, pt_lilic, lil c.'liilllilc' iii ]_iisl (it_'i'lll;illV, lilt' t'l'lllll tilt: t't_'tltJi'ill ):Urvc'l'lllllt'lil. l'lic' lilililit;_ lili_hl .Sll- -

t..IS.Sl4 ililiv _i_l't't, Itr ilic.!liiclc' (il)l_, _l'l'ic_ilils iii \Vt.,sl I_t_'l'Visc Fc'lic.,ltll u'trll_ll'llc'li(lii lilill iissisl (il)t_, _d't'icials
('.iel'ii'iail-_rvit:l c_xc:htilit_t.',4 td' iitic'lc.'_tr !,til't,l$, ilit'(irrilti- iii tlblliiliiiii<_ iitic;]cqir _It:tilil Slil_l_l $, svslc, iiis f'l'llill ii re-
ii/iii lll_ii _.'l_lil_l i_C,ll_lili Iii tile, (i1)14'_, lltit-']t_il' pi'tr_i'_illl, _.it_llll' vl.,litltli' Silt'li its _it.,lllt_ii.s,

=

f..i[)l,t tlt't'it.'i_il_,sltilu' lh_il llic' lall:sl l_rtd_lt:'ilin til lilt' Nl_i'tl ']'tl_' \Vl.'sl ( ic'rilltiii l_tl\.'l_,l'liliic_iil liil.s Ulll_rl)vt_,_l _i I)ltlii Iii "
pltllil will tlt_'lII)' hS' tll-r Iii {i ili/rillli'_ tile' c.'(rl]lillt-'l'C'itll c:(riilplt'lt! _i .tl4{J-kil/iv(rll ll'_ili_sllliSSitrli Iilic_ bl_'lwl_'('il lilt.'

_._l',_l'_ili<rll <_t"lli_.' iXll;rrtl 5 tiilil t'_lr C,Xl_t,ll_,ivt: bl.ic:kl'itlili_ I\vlr (ic, i'iilaili/_,,_,. 'l'llt' rir.sl It,t_, _ll' lilies Iilic, is rt, Ilcly Iii =
Iii ltic, l_t_C.' _,yy,lt, ills, l'llt., _ll'l]c._iIll_ t>_,li_vc, Illill tlt!._iBil Irtili.siriil .sl)() k\x,,'ti I'l'tllli i'_i'cu_st.,lit,lt,.klrli A(i Ii) lhc

tlii(I c'(lli_li'lic:li(_ii irt' _\'i_;i 14MI-IK _rr \'Vl_;I,t il.,_it.'l(rr_, (ii)!4 iii ItJt)()illitJ l(Jt)l, li b, I<JtJ_, Wilt'ii ili_ IwIr (it'l'ililiil

rc,tlt,.i.,i _i l/rw<'r luvul _rf' IltlC:lc'til' lt'L'}lii())ll{.,,)' L't)llllllil'l.,(l _i'i(l_ t.trc, Full S, lilikt_tl, I,;_is,l (iC, l'lillilly will ht' '.lblt' Iii -

ii) Wc!_,It.!rll illlC.'lt,_lr lc,t:liiltll<lQ, y. 1'1i_'$' c'lililil llilil llit_ _rblilili its iliiil_,li _lk 1 billi_ll kWli i_t'r $,t_'iii' t'rlliil lilt,

LJ_.',Ji4.'_, iitlC:lt.'iir c_<,l_ibli,,tilil_'iil ll_i_ I_lrTt'ly t.'iiiist!ll l';a.<,l \Vc,_l (it!i'lillill t.,,ri_l.
{Jc_i'liiiiFi lilic'lt,_ir llt_\vt, r I_itrblt.'lii_ bl.,t:_ili_,l, irl' iil,,ul'l] _

c:it:iil _lr\.'ic, i _lllc, iili_ii Itr iiiil_i'_\.'ili _ _,_il't'lv '-,i_illtl_ir_.l_,,

ili,,lilliliil_ clc_,,i):!,ii tJi_ll i_t!,_, iiii(I _.tU,nlil'illQ, Cllillliiv c'lliill_rl Hungary
I'_11il_ l't_lL'll_l" t-'{lllli'_l)lit.'lll_ J.ill(l lll_lll.,'l'illl_.

I llllIQ._lry _ll_c'i'lilt'_, I'tltir ,S_lvit'i V\/_.!!4-44()i'l'lic'llli'_ til

! tic, l!_l_,i (.il,iill_ill .Sicily.. (.ll't'ic'_, t'l_r I_.i.itli_lli_ii I_i'_lc, t'li_ii Ilia' I'_k,, liilC'lt.,lii I_l_tl,il _lll lilt' I_)iililibt' I_tivt'r. 'l'lit! plalil

_ Ntic.'lc_lr .l_iil't'ly {_AA_) lltl_, issli_,cl lit:\v <,_il't'ty rr.'. II_iS ii lit,l c'iIp_il_'iiv _,1" I.f_ tiwi, tiilll ill IlJl4tJ SUl)Pliud -
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itb_lut I?, I_uruoltl tir Ihu t,'tmlltr_,'s eluulrk'it.v, ,,",,ItlltluBll <_(I. M\\' L,A NI )l! tltiitn t_r t'tiur ,.15()-M \Vu I'ANI )ll's
ftmr r_lher V\,"Elt-44(Is m.,ru oriBintltl.v Pliltlrlud t'_r thu IlllLl ut_ultl lrall.,.,lllit i+,loctricily t'l'tlill I lullBlLr.v It, Wc, sl-
_itu, the lhtks ? Ittli+l ,_ ttllits vturu elilllilltili+'d ht.,c!tll.lse t_l' el'li i",tlrtll-_c', Ptl,,,sil_l.v IIIrt+l.lg}l Al.inll'i£1, ._tlcll I'_tIWel' trill

utrr+liNt, ',vutur lilllitttti_,Hn, Irl Ntlvunlber lq_ti llle I ltltt-, pml.v be expt_rlutl ill'lcr I iutlB_Lr.v'n Belli+'rttlirl_:_ I_litills ttrt.,
L.,,ltriull Bt]vt..,l'll111Uill ui.tllculed tllu pltttls tri build lilt' liuks UtllllleCletl Irl lilt' Wt'sl !!tll'tlpt;illl Bl'iii.
._ +.tlid ('_ttllit_ with Sm'iut-desit_ll ruuult_r,_; thtlse ttNIt_

\vuru illiiiully _ullui+lult.'d Itl i",t., tllwrutit_lU.iI irl Ihu lkll+: _i_llu_,l +iii tl_,l'eC'lllelll ill Ui|l'ly lt)tj()ll_ uull+.d_,_+t'+.ilu
mkl-ltJt_(l's, 'l'hu _,clvurllnlunl urdurud uN ulld l,_ ull pru.- ',,villi tllu MVM'l'tiil built liil_ I\vtl t)l)()-M\Vt., i'\Vit,s Itl

lmru, lc_rv \vtlrk t'_11lllt_Se ullils tls ii ,su,spull_lud ii.',+It}_l+ ItlU ll+.lks iluclt.,ilr plltnl tll+.ll ',vtmld ruplttuu illu uulluului+l
u_:ruutllulll with IIi,,.' Sm'JUt tlnit+ll Fur llluir dusi_,,n li+ld St lviul \;'Vi!Ii,,.+ +nil+lilly pltitlilui+l tls Illu I-'ul,;s ,_ und b

ut_nstruutitlll, l lultBllry ul+.titt|ud tri lluve ulinuulud ihusu unit.,.+.I!di,' ,,vt_uld i_rtlvidu 70 l.,urt.,ullt til' Illu ut_i_strttu-
plltnts I;iec+.lune tit' lmvt.,r lllan uxpuutud _t'_lwtlt irt uN.. thin t]tltttluitlt._,,, lt i_ussibh.,ittvustttlutlt t+l' $2 billiutl, ttml
urb'y i+luNlulld r_rlller lhtin ct_tiuerll t,,vur lhc Sr, viul. mluld bu Imid _llT t',vt.,r _() yutir_._,buBil_NinB ii_ icily'! _r
dusigrl ruauttirs; hc_\vu\'ur, nuitlli+,r lhu USSR ntlr l It+iu- Itlti_, ,,,villi stllus t+l'uluuiriuil_, t_.+the \Vuslurll lturt_l_UtiH
_ttl' S, +,+,t+ult.luurt'ur_tl.v l'iilailc't' t+'till_irLtutitIH til' the+su k'rid ti\'t,'l' llt+'W tl'tlll,,.+Itli.',+,',,,itill lilies til hu Utilistrticted ill
utlits. ,'\tl_Irli|, "l'hu i"runull wtmld ,',,Ul',l+lY tilt' LII'iII|+LIIII ['ill +thu

l+Itttlt, tuku bttuk tliu M-_ullt l'uul, ittld ,,,+upl_ly til+urtttin t,

llungtir.v's l+ulik uh.,ctrit.:al clertlttlld uurrutltly i,'., b,52._ tt._.',+imltiiluuIt+ MVPVI'I" I'tlr Ul+ Ill 5 +vu+.irs, Ik'ulltul, +ill
MWu, \vitli thu ctltlllll'._,".s I_i.+\vc,r l_latlts l+tt+\.'i,diH+g5,1+_5() Atuuriuttn utiltll'_itlly, uilrill'aCtecl w!lll tl+u "l'nttlsuluktru
MWe +.tn.d the LISSI4 SUl'_plFiliV l,t_,$(} MWu, MLIcli t+l' l,'uruig, lrtttling (.'tillli+al|.\' Iri stlpl+l.v flu., lluilgttrittn

thu inlpt+rtutl ulut.'triuitv flirty bi.' titil.tvuihthl¢ ill flu.' l'u- l:,luutriuity lhmrtl tllltl ill++'lhtk.,., Nuult,,at + l'_tlwtr +tilth+lt
t tll'e bucmusi+, til'Stlvit,,t l_t+wer .'+,ll<.irtaBu,,,+,iill lit+Li_ll 1, lt)() ,,villi t¢lul,,.+tlllCl pl'<+ite._se,,,+l'tlr stlull pl'eSellt iiltd l'lllllre
MWuis utltlur l'irlrt ttilltl'liuts, ttulivitiu,_ as ,,.+ulludtLJiiiBitlltl l+rt+.jc'ul ttl:;il|tt_,eliteltt t+(' lltl-

t.'lultl' ptlwer t+l'_Ul'tilit+lls iii+li rticlitiitcli\,e \vltslt., disi_tl,_itl,

"l'hu i lun_tirilin l+!,lu¢Iricilv J]t_tii'tl (MVPvl'l'),tit+l+eS it_

tit+lain l+t+i't,'it.,,nt,'Ul+iltil I't+l' ctlit+_li'uctitlii tit" ii ililij¢li' iit, w
I+O\vt+,r ._littit)n but'tlrc, _()()(), ,"it!vt+,r+.llt'tlrui_ll utilitiu_ Poland
lluvu iildic+.ttt,'i+l tri tht.' N'IVM'I' tlitit tllt,'y \_,'t+till.l hu iii-

lereslud iii buildiil_ uitllur Iltlt.,lt.,ill' til' li{_.tilite I+tl\vur l+iku tlltl,w,Itit' l",tl,_ll.,ril i.itirtll+t,', ihllallt.I relie._ till utl_.ll For

pllllil,_, \vittl iibt_ul liitlt'tll'lhl_' c,lt.,ciriL'iil t+Uilltil t,'Xl+t+rletl iliuch tit' ils ult,'c'triu Ilt+wt.,r ktt,'ilt.'l'tilit+il, tili(I i+lt+'iilttltd tt+r
Irl llltl), and tlltic'r \\,'i+,,_ic,in l"+til't+l+t,'all liltlitliis./% .iilinlly ptl\vt.,r thr t,'xc'et,tls Stil+_l+lY, lh, t,'titi._c, t_t' thi._ siluttliOll,
t+\_,'lit,+tltiiilii$, liiiglil he u._tal-_lis!it,,tl \villi lluiigilrv lltlh.I- tllu c+'t+tiillry t+'ilibiirki+_t.Itill till tig_l't.,._.,+i\'c,iltlCletir t.,tltir._t,,

illg t() It+ .t$ i-it,,rcc,lil iii' lilt.! ._]larc'+_,li \\'tluld I++.iyahtll.ll iii tilt.' etirly Iqbi()'s, l'llu l-iliill \vli_ Icl ct+iillliule l'¢ltlr
clilt,-lhiltl _+t"pl++iii ctlii._li+timti_lii ttisl_ iii+li l,l(I Iii t)()i.ic, i.+ tJS().Pvl_/e nticlelir ptl\vt!r pill+ilk I+), Ilie +iii(l+ lqC)().'+ii+ld
tc, til tll't+l_c'riitili7 c+'tl_is,wliilt, +is I'tli't, igil l+_tirlilt.,r \vt+uhl +.iii iidtlilhln+.il 2,(1(1() iii 4,()()(I MWt, I+$, ltir' Ulld _.+1'the
t+ili;tllCt., il._ Utllili'il'>tllitlii 'lhi'tltit41i wt'_lt_l'ii cupitlil Illiil'- t't'.liltll'+V,

kurd. "l'hu l+i'ttiucl \vt_i.ild i'i.'l$' iii+ lhr' It()'l' pril_uiplu

(build, tll+C,l'tilt,, ii'tiil.,_h'r), til+li ik t,,_lililiilt+'tl Irl utlst $7 Irl t'tlli.,.+ll+llClitlii t+li lliu t'ii'sl til' t\vtl _tlvil.,l VV1{14-44()

$.-+,Ililli_tl, 'l+<_c+ltilt;, Ibusillilil$, +_iltlclit,_,ttl't' tllltiUl'Wiiy I>WR_ (/++.ll'llti\viuu 1 +.llid _)is Itht_tlt 4()l+_ercelll i_'tlill-
tllll); witli lhc t"rullCll ulilily lkll; +.ii+li it_u (];'_illittli+.iii pletu, Al'ltltll 7() l++t,rut.,lll tit' lliu rt.!ii.c!ltli +ut)iiip(liluills ltir
titilil), (.)lillirit/ t t$,drtl, the t]rsi tlilil Ill+rc bt.'t!ii illlitlul'iicliirtJtl li+ld (lelivurecl iii

lhc _ill.', t.'t+il_ti'ti¢li_+ll till lhc' _.til'iitl\vic't, ' ;t lilld 4 ullil_

it¢lltl file l;rt+'iit,'li ali(I ('iiliiidiliil <d't'ui'._iincluth', t'uul _Ul++- lit!re+ + beat+ii it+irl hii,_ t+lt'l.'il t_l'l]uiltlI.v llet'ei'i+ud, ()ii l)e-

ply t'tll lhc nticlt'+.ll' pl_llli ttiitl rt, luril Irl ltiu t'tltui_ll c'tltill+ c+'t.,llibl+,r77, It>+14t) Ihu l_tllish (..'l+uituil tit' Mini_lt+,r._ til +-
ii+)' til' lilt" SlWill t'tit+'l,bul Iliu litliur I+iu,'+unls tl pr(ihlenl tlured +.iyt'ar-lt+nt4 tit+li itl ut_ilSll'uutit+il ill lliu Z,+.irntl\vieu
t-lL,ciiti_c_ tit' tilt, lli,,t.,tl l'tll+ IrllllSlltlrttllitllt thltltl_h third lltlt,'l_+._l.ll'situ llUill +(Jlttllisk, l'liu gtivt';l'lillli+!lll uitud ii "dit'-
c't_tliill'i¢+'k, !1 ;il_¢l i_, tinmc'iiaitl wlit.'lliur I-itill{.,,_iri+.lil tit';i - I]ctill eC(llitliliic kiluliliclil" it,_ II+t,, i'eii,_t+ii I'_+i"llie iltler-

ii+tj+ii lliiglit Ilr<lvit.lc' lt l+t;ll'litlii _l'llie l'tiel _til+t-li7 Iliitlugh i'til'lli¢lii; prt,'_t_!lill), nrl I'tliltlilig will bu illltlc+.ilucl l't_i' illu
c.,tlillilitiecl tll_eralitlli til' lhc Mt,Csc'k ltiilit.,, ii lit_'livily _tiriltl\\'ic, c i_rttiuui Ulllil ltir)l. Iii lhc lilellnliillt_, ii ile\v
_talt,-.<,tihsitli,,+ei+l t_l-_Ul'_llitlii, lllal i._ litiw ',chudult'tl tri c'iit,'r_y pl_licy i._iirl hi., I'tli'ilitll;ilt_!tl ii+irl ptiblic t+piiii¢_il
_,titil lltIVVli i_i l)t+'t_'t;ilibt.'l It)tj(), ;ihlltll lltic.,It.'lil+ Fitiwt'r _til'Vt'),t+'tl,

()lilt+rill I lytlt'tl +.lllti M\"M'I' til+rc! bt,Ull _tutlyillt+, ttiu l)urillg It}tj(), t'.Xl_erl._l'rtllli t\vtl Ih, l_iltll coitll_tillies, tile

t'ulisilfiliiy iii' (.';llllt(li+.ili it+el iii Ihu c,tlil._lrtic'litlli tit' (iii++, \JVt,'._l(Jr.,+iii+iii il;;iic.'l_lr vr, ni+ltir _it, llit, iik/K_sll, iilicl lhc'
til' i;lic_i't' (.'ANl)t.i iitic+'lt'.til" i+t'itt'l_li'_ in lluli_iir 7, A IAi!A l+l_ilillt'cl l_l i't,vit,\'v lilt' l_+.iklt'tlii_ll'tic'lillii (+li Ilie

i_rt_l+t,li._ihiliiy sit+lt), \v_l_ c'tllilllluiull iii i)t.!ct,ilibt-,r Itil4tJ, /.lirilt_\vit!t' lit+cb,li++i_l+.illl _tlitl tlucidt' wlit,lllur ill+li h!l\v
+.+lidlliu t'ult._ibiliiy _<_llitl),\vlis I_l I+e t;_lilll_lt.+letl I1), .lul)' ctlii+'.+lrtic'litlii til' /,iii'itliwit'c I ii+irl ;.__li_ltiltl bu t,'tllii-
ltJtJ(), l;)i_t+'tl_._i¢_ll<_lit+'l_l iii u+.irl7 ltir++()itlcltitlt,.<+l MVPvI'I, l_lc'iud. lllu IAI{A _Ititliu_ \,+,ui't, Irl t.,llllltlll_iz.u lwtl

(Jlllliri<l l lTdi_l, lilt" lt+.ililiil tllilil)' l,'.iilt_, N_lzi_ln+.ilu pc'r _tt\,Iv.i+ul_iletl ii._,l_t,t.'t__ll' lilt' ilrtl.it,c,I - itb_t!.ilt_'t.,til' ii t,'(lii-
I'l",nur_ilt i-luilric_i liild lilt" (.'lili;ttliltli i'tqic.!ltlr Veil(ltir laiiliilt'lil _ilitl lliu I_t'rc't'ivutt _c'i_+lilic i'i_,k t_l' II+t, <,ill,+ I1'
Altlniit: l_lllJl'_7 til +(_'+.ii+til+Iii,l,ttl, (AI:.(_'I .), 'l'tlu l-llil+liv - il i_ tluui¢lutl li+iii ltir.' I\vt_ liilClt,lil' liilil_, _lit_llltl I_t, t.'(llll-

il-+llllt_ c.,_il_ilh.,i+c(I alluriliil.t.' pi't_l_lkals l'tlr (_iitJ (ii Ivttl plt'li+!tl, lilt' I'llll_li ntlt'lt,_ir t!kl;thli_liilit'tll \_,.'lllil._ ilic' rr'-
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tt_.'tot',_ upBntdt'<-I with ,,vu._tc_rn tu:u'.Jln_lt>By t_> lhc, c_,xtellt i_l£1rlls, l_,t+nl£liliu ,,.,eilc, r_,y u¢_ltnUlnl+ti_t} i_ likely Iu rinu

i'_(_ssiblvv,,'llilu .still rc'tlliuill_.: tile bli_it' S[lviet dusit-.,,tl, by tlp l_l 5() l'_el'c:etlt in I'tlltlr<-! yuttrs+ Ii;lt ilo liu',,_,' I_llltlt

llulB_.trNI, Wu.'.,t (terllllllly, I"nlllue t_l' tile I..IBStt eilll_.,r

Romania _t_.,.,_ultru<-, [+r require' ililpr¢lvud t_r new lrui=,,_=llis_it_l=

lil;us, l,tulnzcnizl's ctlrl+_llt ttllul l.¢ulienltil=_ u=lpticily i_ ,

R_)mztniu Ilu_ =iu =lucleur i_t_v,,c,r i_htl)l_ iii OlWl'iitic_ll bLll 17,()()() MWu,

in builctiN_ lhc.' L'u'rnuvt_<-h= plmlt ot" t]\'e 625.tvlWu
Ptl Wit, s thut weru ordL, red I'ronl (.'zitutd_.t's A l!iCL,, l)u-

'l'hu I'_rmer Atmniu i'hlut_,y (.'umlni_sitm hlis buun dis-
_pilu thu prusuuue ot' AECl+ pei'sonn¢.'l [ii the situ, uull-

_truuti¢_u o[' thi,'-, nuululir pl;tnt Ims pruueu<-Iud s}l_wly, s¢llvt, tl, mid zt llu',,_,, f_nurb, y Mttiistul" in r<-,Sl_on_iblc I'¢_r

llt'+\vevc'r, the ctlruttikur l_.¢+nttuli+in._ovurnmcnt sic, ned the +:+_)Ullil'y's Htluluttr eNc'I'_y prt_j_+,r£ttil, A ilu\vly ust+tb-

ct_iltnlc'ts in c,udy lt_t_(} to obttlirl thf, AlT+Cl,'s tli<-I iii lishud Nlltitmttl Ctlnlli+issi¢li! l'llr Nuclettr Autivities,

t'ct._rgttnizing COllStl'tlctit+ll +ii II;t+' riltiilt, "l'ht:Cttt;ttdittn O',,INtr¢+lttSl_it'us t<.+pt't_nltitu ilttet'tttttiututl c_lUl+U_'tttlt+t+
iii +tif'e_iil.trt_ls, l+hYslctil l+r¢_tuc.'tiotl mit'try, qu+llity tissur-<york l'tll'c,l., will bu cluti<-Irupl<-Pcl, tiilct l_,+.+lltiiliili lie<ew

17ltiliS to hiivc, CJt:rilti\,t+<-ltt I tiiitl 2 lll't+dtiC'ilt7 t_'lc,uiriuiiy tillt.'U, l.tll<-I rtttlitllt+_,ic'lil I+l't+lt.'l.:titlll, Lln<-ler tilt+',I1UW CtIIll..
by l/Itl4, AI.++'C'I+ off]mi;its t!lttilil ihtil tile t]rst unit in I_._s Ini._sil>il, the i'U_tlliitiOil, liut'llsiil+ lilltl t.,l+if'(irc:t, iiielli til'

thall 5() puree'Iii m(li;llllulc', but p¢+s,_iblyut)Ul<-I be t'ili- iiuul+iir c.'(liilrclls will bu SUl->tirlilc,<-I I'rtiN1 Ihu prllilitlli¢lil

i._lled iii 2 yt_tii's with iiltpr(iv+<.l wt_i'k utliidititms alltl tit' iiuc:lt.,tir t.'iier_'y duvt+,l¢lpniinl till<-lC!l' iii;, Miui._ii'y of
l]+lec;Iric'lil ti+,'ilUl'+y lllicl (itllui + rc_utirch tlc'tJviiius let' liltbc'llc'r ni+ilili_uindiil til lhc' pliliil slit'+ tilt_il7 with tt t+u-

li_Wiil of Ctllitidilill uru<-Iit t¢+ t'Xl_eclitu t_tirly th.+livt_ry tel' lilstiiutu ¢+t' ,&t_+ulim l,+'ilt.,r_y,

tttlttitit+iltll t_llnl_clnulii.'.+ t'oi' ii it' tiilit,

l'hu I'orlnc, r #ov<-,riiiric'iil tilitl i_l+illlit.'<-I tr+ build lhirloeil

units ,<'iii; 12,()(XiMWt.,ot'l;tlc'luttr gutiui'tltiu_ u,.lpiiuity, Countries With e. ,.,+..,,,,.,,.,e,,,.=,,#
,,,,d uftiuiul.+¢,r tit++,u+tt'+ti,l<u,-+uvc.,,;,,,<-.uiliiiur i,;t,dv Planned Economies (CPE)
_oiliu poli<-:iu_ tin lluuluar unt.l'gy, Aftur ihu Muy l_ll:c.,-

lit_n._,, ti lit;w, c,,xtUll_i\,c liUUIUiti' UllUl_y l'll'O_l'tllll L'tlll t_l__

ustiibli_hc'cl zllthilu#h ullvirolinlui;tiil s_l_lilps l.'<.luld cit'- The People's Republic of China
lay it_ inlpl_.,lllc, lltzitioll or c.'iiiisc, liiil.il_i" Ullli=l_L'S thurt:iU,

1t' the n_'wl_' ulc, c'i_d luzidurs vh.,\v tiuul_zir r_o\vur its zt 'l'h_., l_uuplu,,.i i,tuptlbliu ul _ Chit_u's liuulcml p¢flimy llzis
cotitlnUit;g pi'illrity, +.ul<lwith C'tliliid+.i's t'l.iriher SUpl+tlrt,

ihu I't.,iiltiiilin_ CL;rritivtldti Uliils iili/_lil ht+' c'(liiil+lC'Ic!d by I';c'+<.:i;Ini'_,t'ly tiliiil'l'ec.'lt+cl by thr.' t.,vt+ill+_, ill IJ.ii+c,lerlt [_ti-
" i'tll+t,i htw+,t'+vt'+r, ilio eVC'lil_ ;.ii "l'i+ilitllliilc'ii _ClUlii'c ' iii

lc)c}£1, Moi'c'tlV(;l', lill(itliur siX-Llnil pliii+l c<_tild ht! uilii- It_14q lilid ii. \vt_l'._c' llllili C,Xl_C,cted bill;tilt't, (ii' l'liiylllelit

slrtic'it:d by lii<.'. C,lld ¢1t" Iii<.' ItJD()'_0 [+_l.<i_itl]7 iii \vc, slt.rn i+lrot>loin lilly;' sl_l_,+o¢t illlt_rlitlli(llitil c'¢+CillC_i'iili(+i;, AI-

14/+i+itilii+i, itlid tl third sill: iii lhc, t_i_It:l'ti ic,_i¢lil il;i_hl ltlilti_ti ii i.<, iii;li'l_ , dil'l]uult ut!w iii ti._,_uss lh;; ftilui'c ' of

ht., Uxl+l¢litud by tti'(li.lil¢l 2(ll(,I, (+;liiilil',_ title'lc'ttr lll'(l_i'tii;i, till.' ut)tililry'._ llt_ud t'_lr l.,luu-

triuity c'.tiitliliUC,_ Iii tli'i\'e its til_4_l'l;ssi\'t' pi'(l_rltiil I'lli'

i)tilili{.,, Nt_vC'lltbUi" l tJbltJ, ;tit' t'(ll'l+iit+'l' RllilitLllilitl _()_'- ii;lc'le;ii + I>_l_+<+t.'rtlc'\'el()piiit!lll,
orliiliuiil put ililt_ t:f't't+'ml tilt UliC,l_y ml_tist, r\'titil+i; law

ttull _hul'l'_ly t'ucltic't;cl thu availability _l(' t:lc'+ulric;it7 ft>r

bl.i._ittc._,_c,._i.tllcl pri\,tiic' hotllt!_. 'l"hurel't+r<-'+, thu +_tluet!_S[ll iii Iii<.! c'+_.lrly IUbl()'s, (.'liil;ti pltlililc'd tivu 2,()()()-MWu,nii-

7,t+VUi'lllilt;illk tiavu htid ltl I'ttct+' ii llir#t, ii;¢ruli_c, iii ltir: cit, tit + ptlwc, r pl;tills tilt)ll_ ils ptlpult+li.<_ ;_'li+itri'li ulili._l

dC'ellilt;icl t'(ir i+(l\_,'t_t' _llict c'xpc'c'l Iii ptlr_tlc, tilt+, c'(n+iiitr)"s btll, t'>t;t_lU_L' td" ti ,_ih(_i+l_it.;t, tit' l'tiilds lili(l iliSUt't]c'it_ill

ii;it;It'.til' I_O\vc'r pr()t4rlim, "|'hey prlltl_lbly will c'¢llllil;tio t'tibric'lilil!ii c'til_lit;ily, s'._vlv_;dit.<+pl_in'_ t'(_l" _ill bill lhe

il_ic'lolir t.'_+c_pl.,rtitiim with tlieir pl;st l-ltll'liiir_ (_itllltidtl ltlruc' ullil_ li(l\<, t_t,in{4 buill, C.'hiliti ii(>w til_llt:Itl'_ utlili-
;lilt] thu US.ciR, but p_ssibly als(_ Cligii'.t'c iii llU'w \.'L'.ll- i;lilled Iii lilt dt'vc'hlpiliuill tit' ft+ttr 6()(i- tt_ 1,()()()- MW;,

tufts wiil-i _kv't_stu'i'il ii_iti(lil_ _,uc'h its |:rILilCt: (>i' _ptiili, ilUt.'lual + tltlit._ hy 2(ii)ii, 'l'hc'.w prt+.iL, ui,_i inulullc' the

t-lcl\vc,\.'l.'+r, R(l_li_lllil.i _:ll/t.,k ii¢)I plliii I¢1 iillp_rl turilkc+v ()iil+_llltil 1, lh;+, l\v(_ l,rc+ilc.ii-tlt.,._i_llC, d l_Wl<t_ til l)i.iyii

S_:_\'itJl iitic'lt_llr pllilil._, tllid h_is c'_lilmtslt_ct thu N'|_lld_lvi_i lilly, iill¢llllt.,i pi+_>it.!ui l_itll+_._.,¢l l'<lr ,Ji_iil_su i-_rllvillut, iii

VVIT.R-II)f)() pl_irll th_tl ,,va,_ ll_ ht; built with S_wk'.t lilt' t!_isl, ;illf.I _i ill;till iii li<_rlht,_i_,It'rli I i_lllllilit+_+, l_l'liviitt_t. ,,
_

'l'lll" c'_.tic!t;tkur _(ivt'+l'lllilC, lll li_i_, c.'lliinlc'd ltittl lllil), llU- 'l'hc: utltltill'),'5+ ('li'._l li;ii'It'.til' tiilil, (,)tilth;ill I, i_, ill(li't,

L'lc'_li + l_(_Wc'+rUiili _()lVt+' tilt; c,(>tilltry'_ Iitl_u t.!liL'l'__7 Ilt'(Ib- tlltii_ Iq() l_C'.i'c:t!iil c'tli;Ipll.,It", ii i._Ili(l_llv ()1' I.l(lllit!_liu tlu-

lc'rii._. A 14<lll+ialii_.ln (ll+t]c+'ial ti++t.'.+li(itc'd tli_ll thu l_tihliu in <+i_li iii;ii b, bc, in_,, c;<liislrticlc, tl by (.+'tlilit'_l' fiilli_.

_pp_c,d <iii t,iivii'_'_ililit'iilal _rlluncl_ I1> t't+s.<,il-t]rt;_l l-ilaiils _it.'rii_;il,'.,/K _/{ 1 i_t' lilt' l"t_,d_,r_il 14t,l+ublit: _1' (iUl'tilltiiy

but n(_l lt_ tllt_; ti_ill_ li;it, iu;li + t'tlc'l_. Ilo _llilc'ct litr+ii lh;: ik pr+lvidili 7, l.'_iislt'ill.'li_ii tlitlli_t_t, iilt_iil _,_i+\,iuu_. ()_lly

u(liilllt+y'_'+ t:li_i_+v ._t.,u:l_ll" i-liU._l Ilu coinl_lc, ic, ly i'u(li'_ill - _i t'o\v kt'+), utltllll_liit,.lilS ltir;+, t't_i't+'iBn, lillitlll_ lht_ill iii<-,

izud t_> pr(icl;lc, t! _i'l.!lilc, r et't]c, icuc'y. 'l'llt., +.:iil.,r_y tnitii_- t'c,ttc;Itlr vt,_._c,I l'i+tllli .lal_aii ail+.l lh;, iii_iiii l_tiiill+._ t'i'lli+il

tr)', wllictl i_, t-luill 7 t'c'(_r_attiz_.'(t, II_i._;_i_ll_d _lu tt_rt.'+c'+ Wu_l (it'rlllltlly, (+)ili._liiili 1 ._h(itiltl _t+'ll<.,llllt! ils l'il'_t t.,ll_'c'..

ilic_ilt with I';¢1I" 1_ iil_l(lc!rniT, t+' it++ c'l_al-t]l't_tl pll\vc'r tri¢_'iiy bV llilt" ItJtJ(),
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Chttzit',',+,',++,_ct.mdIluc'.luilr l_ower l+rojeet is luc.'ltted ill tile In eu,'.+terll Cubit cmc'e IIto Jtiriigull I"_IuNt tSuCJml'_leted,

(.++_tlllll,gt.ltHlgsite Ilellr l_)llylt Fh.iy, 'File 'pr+,'_,jectetm,,,+ist,,+ l-lrl`'vever, tile twlu 408-MWe I+WR sluth.'ui, SUpl'_lled
t'_t't`'vt'J t._(X)-MWe utttts thitt were !.+chetluled t<+l<.q_erttte by the Soviet Utljtm, Ims been <.lelltyed due tt_ tile tt<.l+
in lt,_q2 and lt-}tl3, Wt_t'k wit,,.+hitltetl, hm,`',evt:r, iii h.tte dttt<.'Jrtt_t' new mtl'ety t'ettttires, l..Itltl I is tltv,,v sehedtlled
I¢-)87 und resutued Irt e£trly IG,+88ufter c't+l'rectit+m oi'de- l'or tt+lllleuticilt to the grid il; Its2, Cubit itl.,.+t+is <.;+'.+tltb-

slgu del'it.'ieltules, 'l'hc' units, ,,,+ttl+l'_lledby l;rltmut¢mte, ll,slilrlg tt uuc.'h.mr t'egtilutt_ry iul'ntstrut.+ttlrt:_,,
t.tre tt ,joint vellttlre by the (.i+tltirlgclc_llg Nuultmr Invest-
tuellt Cot|tparl.v (75 l+e,reeltt)Ittld tlte l ltmg Kt.trig Nu-

clellr InvestmeNt Complmy (25 per+euut), f,711111ttl't'Jwel + North Korea
und +Light(tile utility ,,.+crying l lcntg Ktmg) will tltke 70

percelit of the pm, ver generuted by the Ullit,'.+, In 1+,+J85,the l_e¢++l"+les' l)euv,+c.'t+Ittiu l_.t:puhliu el +l_,oreu

signed the NuulettP N<:+tl-l'r<.+liferlttit_tl 'l'reltty (NI"I')tlm
The l_leljirt/_ Ittstiiuie oI' Nl.lulettr Englueeriug wit,'.; .It l_reretlUislte tc.+reuelvillg tt phtnuetl l'<.mr-uttit rlti<.+'le+tr "
uw,tlt'ded the design utmtt'u<,;t l'or the sect+m.l plm,,.+e oI' l'_ower l+htnt l'rtmt tlt<.+Soviet Llnicm, Altht_ugh the St+-.
the QirL.,.+lmn2 mu:l 3 bO0.MWe PWI_.'.,.+tlmt itre expected viet Lluicw+ ttttnounued tltut it wc, ul¢l llulp Ni+rill Kt+reu
tc+ be ct:SOl'deled litter tllis year, "l'he Sientelt,,,+/ t<.+c'_t+li,Stl'UC'tlh<..' four PWRs l.+etv,,,eett It)8('J Itlltl It)tj(),

l-:"rllnlatt+|ttle joint Veltttl|'e, Nuclear l_ov,'er Irltertla - lie ct+ustructiotl Ims e*,,,e_'begtln, Iu a t'el>ort sub,flitted
tit_emil, Ims reuerltly rue,ml'irr,led its oi'fur lt+ hell+ build tt'_ tile Ntttlclnltl Assernbly l'or +<.+vie,,,,,,,by the gt+vern..
the b(X)-MWe unit.'+, but the issue oI' price renmins utr- ment'm Nuth:mul Uilil'iclttiou Fl<:mrd, Nt_rtli Korell had
ccrtair_, yet to ,,.+elect u mitr t'cu' the I'uur Soviet \,'VI:ORs which

would tutve it t:oulhiltecl UUlmUity o[' l,Tb[) MWe, 'l'he
In 1t388 Chine allllC>UltCed pltms to ctm,,+truct uttclear delay in the xlticlettr prc>,ject could be uttril>uted to the
unit,,.+oil ltltinutt lshtltcl, Iotuted iii the extt'cute ,,+t+utheru cc|untry's cleterioruling I'immciul sitttati¢m,
cud of the, nmiuhmd, und iu l"ujitul l+rovltlce, l-lltinttn
bus been declured lt "special cornier+tic zutte," ,'.;imilitr
tc, wllut Ilot:tg Kong ,,',,,iii become wllen ii reverts to Soviet Union
Chinese cost,oi in It_t,+7, 'I'hc develolnrtent i+u'ogritnl

for l-luirmu call.,.; I't+t'electrical generating Cttlmuity, ttm, v 'I'he LISSR uontlected two t350-MWe PWRs tr+ tht r grid
at ttbout 200 MWe, to increm+e tenfold, l'c_v,,,er pluNt.,.+ itr 108q- S_uth Llkruitle 3 und Zup¢_rozlte 5, Ii cttrrently
uf.,,+cve|'+tl type.,+ would be built to ,'.+atisI'y the expected Ims 43 t+r_cr+tble Nuclear geNer+ttiHg unit.,.+ with 34,2
grov,,,ttl' huwever, c,uly cmc, is c,ttrreNtly .'.;luted tr+ bc' MWe of uapucity; another 53 unit,,.+willl 55,5 GWe ut'e

nuc'Iear, in the ccmstruction pipeliue, The development ot' ttu-
t:leltr pm, ver is t:cm.,.+iderutl very impc_rtuttt iu tlie St+viet

l'he l;ttjiuu project is ut un +:urlier .'+tltge ot" cuusideru- energy picttirc' sinue ii is dit'tquult anti expensive It+
lieu, lt is It>c'uted cut tilt' st_utlteustet'tt ctmst b_:'tween hririg euergy I'rottt the ct+t|ntry's fur tw_rlht+,rlt tttlct cast-

Shttngl'_ai und lltulg Kt>llg, Ull ttreit +.leulitcd likely It+ erll regitms to the itlttny ctmstlnters in lhc l?,ur<.q+ettn
experieu¢:e ct+tt.,+ideruhle c*crtlltt+llliUgrm, vtlt in the Ileltr Soviet rcgicm, Also+, the i+m,ver ilttltl,,.+lry relx+rtedly tic..

ftttttrc, C)tller l',<+tentiul sites t\+r Itclditit_Ilul phillis urc ct+tints ['tor abt+ul tme-qtturter ¢+t'S_+viel indttst|'iul pol-
near tlt+,.+'l)uya lilly i+tic'.lettr plunt und iu tlte ']'ttisli+trl lution, Hc>wever, .,.+onle citizens und public t+ff'icials

l)istricl, huve cqqx_sed nuulc+tr p¢,wer prt+jeuts in certuirl tirett,_
¢+t'the USSR becttu.,.;e o|' .,.;el'ely cuil,,+idt:rution.s,

In Ntwentber l tjHt), C!hirut agreed tC+multiply zt 3()()-M Wt:'

PWR lt_ lhtkistun, A R_rmal agreetr+etlt t_ l+cgiu ct+m- "l'lle I._ISSI_ phi,lm t¢_ rel+hice the stettnt generutt+rs t+It
slructitln t+li the Ctlashrrut tlllil iu tile Miuuwuli l)i,,.+lric't +iii o1' its', VVI::,t_,..IOOOs thal have t+perlitetl tt+r nlore
t_t' ii_+i'lhc,ril l>ulij_tb i,'.+t.'xl_lec,ted ,,.;ll(+rlly, tit'¢ol'tlirig Io thrill 40,0(X)lit)tir,',;; ii will btickt'il ihe iltit:lelir unil,,.i wilh

lhe C'htiii'lrl_ill ¢_1'Ihe. i_llki,,41uitAltnttic. l)',ltergy (!t'_lill-ili_- shc_rlc,r llei'it+tl,,,; td' ol_ei'lili01i, Inve,'.+ligalitm,,.+ have de-

_itlli, 'l"he Puki,,,;Itlll ic'.It¢l(_r will be iul it+lll_l'tlvt;t.I ver_iclii lernlinl:!d Ihl.tl ihe _,;lelirn geitei'tllcu's ,,.+ul't'ert'i'oil_ fit)Iii
of tile ()iit,,,;liari iillil, itlid il_ t:t)li_li'titJtit_ii \,,,,(_l.ll+.linvolve IXlc_r de+,.+igu_ill(l tlet'e¢'iivcililiiltit+ttt.',Itiring, 'l'he gelier-
bihtloral t.'(it>per_tlitm witti Cllin_t ,,.;upplyiug trio,,.il ¢+l'ille tilt+r_ Iittve uli+eady hoen i+elllumetl ()li Ihrt, e I'eticlt)r_,
iec.'hriolt_gy lind expcrii,,.ie ii.,+ well ii,',; fuel tiitd ,_pare while liit+,',;eOil eleven tllher iitic, lt, llr tiuil,,.; will be rc,-

ptirl,,.;, lit uclctilicm, C'+tlilltt vct_tild .,.;upldy Ihtkisliin wiih phtc:ed iii c_t+iiliil 7, .veli r,'.;, (;]t:nei'liltlr_ t)n llic,+VVI!:+R-44(),,+

its owil in<;ligell(It.i,,.; ellriclied urtinitlln ,'.;upplies, "Fhe ure _lli'tilige<;l diffcrenlly Ihtut tm lhe VVI_,',t4+..10()(),,.+tiiid
l>ll+llll v¢(it.lltl I+e operltle(l Llll¢ler IAEA .'-itlt'egtlitrtt+w,tllltl eh) II(ll+ itc'l:cl I() be l'el'll_lcucl,
is _c.'lle¢ltllctl tt_ be c<niil'llt.:le¢l by It)q£_,

'l'lie ,"g(_viel._titive tlcvel¢_ped _t llr(lgriii+ii Irl iiillteitl ilrt+,_-
,_tlre ve_el,_ <.+iithe VVf_R,,.+ Itiill hiivt; beell huill iii lhe

Cuba USSR _tlltl ,'.;Ul+l_lic+'cltr> (_'(+lltet.'.t/ll t_tltll'ill'it.,_ ill ul.t,'qlOl'll

l)',tirol'le, Weslc'ril ,w,ut'ely t.,Xlx.,rl_ htivc, heelt ,'.+keplit;ul t,+l"
The (Jtibliil (71_lvt;rriitleltl i.'.;ii<lw btiilding ii,'.+t'ir,,.+iiiti- lhc pr('l_ralil'+,.; credibiliiy _illmO ilie. ,'5_.wiet,,.+hild prt_-
cle.ur llt_wt'r I'hinl, itie Iwtl..unil _Juragutl, ll_ctiic',d Ill vitletl little int't_riitltlit_ll Itll_ltil il' liliwc,¢er, lile tlSSl,t

Ciei]t'Liegt+,',;, Ill lt)bl6, (.'ubtlit leticler l"itlc_l (?ti,,.;lrtl di,_- wits c,xl_ecied it+ pr_wide c_>il,_idei'ttblc, tttllii tibOlil ihe

¢l()_t;(.l his titllit>ll'_ itlleitli_lii iii c:lili.,.;Irtit.!l ti iliird tllill !'ll'{+j.r.rlliri til _i llJq() inlt_,rliulit+iltil i+lt+,t_,lii+!.,i)ll rl.ui_,l<'lr
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r_,ru,_,_urc,ct_illpolletlt_, lnvc,_ti_lttt_>tt_ Jlllvurc_vclLIt_d th_Lt A Rm,_ibtlity rupurt it1 u_pt.,c, ied tr+ bu c(_tllpletcd ill

Illu_(,vit.,Iurlrtc,ltliiI_l_rt,o.'durt.,ill{l,,'lltsIlliL',,.'c',,,+_,5lvecI IreJt)im tllutht:_d_++tr-|inlpr<_vc,+fluItuiL,,-lurlJlul'l't._clivu.

tilt.'c'tliI_rittlvtlwillI'_r,,+I;Ic'NliIIlllui'mc'.',i.,+tlru\,u.',ixvl,_,und nc+',',+_uI'the ,,.+ttrvtsI',htt_ti,,.+uilclu,,.+iNL.+,tileL'Ilt.,rs_.,I'_yl4 rc-
l;_,_,'.+iI_Iyi|uu|.IsIu hu iHll-|r_svt.,d, ttult:rllml ,,vti_du_tr,,_Xc'dirllhu IuI_(_ _IcciclunI,Ai'lc,r

dt.'ttiIIudI_ItinuiH_i,,+doilu, IIi_:,+,,,<.srkllIiBIll._tlii'tby

luu2, 'l'huct_iitttiilntullt strucltlre l-+ml.ml._lywill be uI'-

'l'llc' L.I,SSI4 l,,.,ril_ttNt.,i_lly cl_._,,,+t.,tl<.l¢_\vH it,,.+ Ik, lt_yttrsk 2 l'u<,+'tiv,,P l'_r £tt Icl|sl .+_()yutti's tiltlluugh inlurntil c<+_illl+t_-

uliiI ill ()<..'tt_l+,,+,r It)_I_+}, Ii will mlIul _+It),,,_,'l+ Iii+,.., rlultt_ tony t+u,,.+'clLt,,.h.Iilit,,lUtI rutl+i'oruemunt, ,,%prt_cu,',+,,.+ink_

Nt+vti'++'til'OliU/Ii 2 UliiI Ill It}t}()tillcl clcct+ttlrlli,_,'.+i¢,utjlc' pluut i+ pIliltilutl It5 utmcliti(_ll ttlld l'muktt_u tliu I+.ii'Bu

l'Utic'ttsr ill I+-Ic}I, "l'hc'+nc,t,,,vt',t+h,l tiliit,'s Wcru judBucl v+_¢_t iililtStllit.,,:, of L'tslltI.tlilililllt:d Inltlurial Iii{lt llltvu tt_.'L_tllIItl-

,,,,'urtli Imckfittiil_ It', mt_clurll mttl'ut+v _ttttt+,.Ittt'+.Im, l.)ut'tu+ hitctl ,,vltI_iHtllv It+,,$-_liltuzrme I.iI'(+tllicl IIiu _."llurilul+yl
ltir+' llU,_I I()t(+ _O yet{r,'.+ III+,+',%_viuI LlNic+tl pl{III.'.+I(_ {lc- plt+ht,
ct+rlilili_.',,it+ll lltlu, lcqtr uilits IIl+.it c'untloI I_+ ii_¢_¢.liliu¢lt,.+

tltu, c,l tI+_'ttu,,..'t.'l+tt'cI critt'rhl td' ,suI'u rutlctt,r t+l+_ur£tti(+li; ii
will rul+Ittt.'t.' tlic, lil witll ttuwer {inel x+tl'+t• rutict._+,t'x, {)tjtor Iu Mt{roll Jt}u() +flu Llkrtiiiltitn _t'_',/c'+rtllllutll tlllIl(_tl'It<..'utl

it{lC?fur.tr I+owt.'r lilt{Iii+ '., will l+t_,,llt+dil'i,.,dIt+ llluul tile Iii,{lt lhc C"llurtl'._t+,yluucluttr pis\vet pl{tilt wilt h+ l_I+.ti_u<..l

.'.+til'cry Ul'itt+'t'iit. Iii l"cl+rultry It+t>()lhc +uvivt Ll,lit+il +IN- t)UI (Itlr;j:m'. tilt: llU,_t .S 'yt.'itr.',; ttllcl tlic+'ri ult_mu(l, Aim(5, ii

lltiUIIUULIltdclity in tilt..'UtSllltlli,S_Jtillill_t)I'tjIuRts.'.+tt_VI clt+|.P,"+lltm_','VIIIIIilll,_'IIII+I'C'ntlclcur l+IttHt.',+will+illii+bur.

_-}5{)M\.Vu I'WR llu+.trVuI_c_d,.ui_k .',+_,_lh{litulullviru,n- duro, 'I'tic+uciltrlll_c',viut_t'|vt.:rnniulltlm,'.+uxc'.rtudfintll

llluliIill_Iti¢.lyutsultlbu uli¢Icrlakuti, c.,t_litr(_It>w.:r,,+uuh+.h.Pui.,.+io_itrtllup+.i_tt_ut,_.u+pt_wur
i.,.++IiiI'tt.,d._rlldtmIIytt_thu rui+uI'_liu,,+,ilrattyttIIm,v tllu

LlkrttillhtN¢.luci,,.+i_,lIu i+rt+wtil,Wt+ilo,,_unu..,LlknliuiliN++

"l'li<.' A rillc'iti_lil rc'lmbli,,+' ll+.t.s ,',+ul'l'uruil c,_ic, r_y slitlrta_,,...'x t_uliu.vu tlm{ th_.' tlirut., rt.,|+uttilliil_ (.}Ilurrtobyl rune, tor,,.+

_+illC,u ille ult+.stiru t_l' it,_lwr5 V%'I+14+_ iii elil'ly It}14u, tintl ttru cltilll4ei'_u,_, ut.ltltt+riticx_ iii Mtl_cow tulcl thu Uki'tlitit:

liUW iltlC'lutir tlnil._ a.ru bUill7 c'tm._id¢i'c'd, pi'u._+tlllilil_lb , !Li iii._i+si Illlll Ihu litlt.,lulir Liliil_ t.ii't.' liUUdc'tl Io tl'v'(_itl t_lit,Jl'_.V

,<,itc_ illtlrc, di._tani I'l't_lll utirtliCltltiku--I_rt>iit, ill'u_tl._, Al._it) ._llt)l'lii_c,_ iii lhu i'u_i(511 li,_ wull ii,',+Iii i_r(_vit.lc, i-it)wtr for

iii 1(}141J,lilt.' {.t_l{ llnllctl C'tSll._ll'tic'lit_li (_f' tilU /'klka._li I']il_turn I::,urtsl_c', "l'llc {Iki'tlilii_lli rul_ul_ltc, C,tlrruilily hli,s

nuc'lc'at pltiiil will+ I'(_tlr tJ+_()+M\Vl., ill+ii,,, l"licru lilitl lwc;Ive t_thc, r _lsc, ratinT, i'utic_lt_l'._ plu,_ ui_ht ilticlutir uilil._
I_l:C,ll c'tUlc, c'rn_i _ll_l_til i,(_.siblc _c'i_tiiic.' +'Nk iii lilt' rc_itsil, ililclt, r C'(_li,_ll'tlc'li(51i. Iii Atl<l..+',tl,sl ll-}t4tJ +tic' l_i'u,_idc'lll of

ltiicl tin: Al\tld, li _,iic' i.<, it, tic' c?t+n\,u.l'lt+,tl Iii tltllc, I+ tinct,, lilt' I.Ikrtiillitirl AcmctUllly (ii' _CieliCC,_ cllllc'cl t'tir ii litill

( i_,t_lt+__,,ic'£11iliVt'_liT, ilti(+li.S '+vt+'l'c' ._tl._l+t'llclc'ct I'tlr tilt+' iii.i. It_ till currc'iil t.'t|li,slrilc'lit+ll til' ntlc.'letir i+tswcr pl+li+l,',+ iii
c, lc'iil +l+(_\_.'t+'l+l+Ittlll iii ill_' Muye/,t'l'ktl._iic iii tilt Kitrt,litill tile, it!l+ul+Iic until nuw, .stil't'l + i'utit+'lt+r_ ciiil I+U' clt.',_i_llUd ._

;+il'c'ii IlL'ttr'lilt.' I:ililii!+li Iltlrtlt'r, til+ii nii t'urlliur \_.'tnk i:, Iii+ii btlilt. I lu Itl,w,t+,_+tl_t.+,,u._+lt.,tllilt+' clc'vult+l+liiC'lll I_t'tillur-

It+ lit' tltlllc, IIiC'lt, illllil tit'lt,r t'lllit,tlllt,lll til' lt Ilo,V< !_(svit,I li+lliVc, t'llc'rkty y+lltllc't.,+.
Iti\v {ill lille, lc',lr ic,!+.t,illtilit|tl+

AIIliiluy, ll ilyeli+rti._,_tii I+t.'c'c'ivetl rlitlsl lit' lhc' liUU'lt, iir

Iii c'ttrly liJtJ() tile, l_l't_lt_lyl-_t ' IIN .'t.+l(I I"lil,t _,,,'il_ ht+,iilt', I'+illt_tit l'i'_llll lilt' ('llt.'l'ntll+yl 4 tic'c'itlclil iii ltJl'16, I'c'w (ii'

l't'l+tiirc'tl bill lilt.,, rt,c't'llllv I+t't,ii ti.stPtl t_iily t't+i Willt'r {if,, i't.,._iclcilty, littvt' I+c,c!il pt'l'nutiltmlly i't, lt+cmtetl, ]1 i,_ t:_-

clc_+i,liiiillitlll rlillil,i + Illltli It| +C;t:llt_l'illt' _lt'c'iric'iiy. 'l'llt, i'c Iilillilc,tl III+ii ni lililli(511 I+t'ill)lt, liro liViliQ, t+ll c'tlilltuililititt!tl

tll+c' li(i u'ill'rt'lil pl+ilia, Iii _,tiul _lt_wil ilii. <, uliil "illt!t>til+,.li ii Itillll', til_w_vui', Iltl ilitlrt, Ili_ili 2{)(),{1(){) pc,t_lslc ill't+' li(SW

i,_, uilcc'rtttill li<,w tilt+oi'li It,ll_kt'i' Ii will t_c' t>llt,lnll'tl al'lt.'r 5+c.'lictltllc, tl t'(lr tllliiiltilt+' iu.,+ulllc, ilit.,iil I_y It}¢}.s iii c.'lt,lili

rt,t_ttii'!, _ilt.. c_l_ill_lclc'cl. _trt, ti!+. l'hc,i+c., nl.,_t_will i_c' ._t)llit, rt'._c'lllc, lilUnl tsl' l_t,('_l_lU
liviu<lT,, iii c:l.'rlltiii i_(_i'li(_ii_i (51'lhr, {Ikt'tliniail Itiltl 14ti_._iitil

I+Cl_iil_lil.'.<,. ()l)inil_ti_+ ¢litTc, r iii+ it+t, Icvc, l iii' rlldi<lttciivc,

l'lic, {J_Si4 i+_,l->t_l'lt+,cliii lhc., I/\ll;A in ll-Jlqtj (>11the clc,lltil+s c't_illliiliiiitilit)li iii lhc I'lstlf.I lintl wiilt:i + ,SUpl_lic,_ (5t'

tit' ti ltJ$7 iic'c'iclt+,ill til ilic Ky+_lltylii liiililliry iitic'l¢.,iir Ityultsi'u._._ill, lilt: l.lkriiinc, nllcl lhc' I_ti,_ilill rc,l_lil_lic', iili(I =

l'u¢.'ility iii Ilic 5+tllllllc'l'li l.fl'lll._ tli_ii l_l'l|tliit+'t+'d plllttlllitiill, wlit,ili('r III+<' _(iVc'l'lllllt'lll _t'('ic,hll._ itl't.' l_r,,_l_crly llltHli.. -
l:tiiltirc i>t' li l.'<>t>liil_ .sy_lc.nl iii ii tiliik c't_llt_tiilili/.t, liiy, li-. i_riilt4 .<,+.tell c'(liil_lliliiililillli. l'lic, IAI;,]A iililitltllit, c-_(l iii "

level wits, It, rc_,,ultt,tl iii it c,ttc!rlticttl u_plt_xit_ll tiiltl tl ft!- Miiy I_)U(i ii.<+plall Iii ._t'il(I I()() _pc'uiuli,_l.,,tr5llic tl_l,t

It.'itxu t_t' rlilli_uic'livily llllil wn_ i'tlti_tily ol llc'i'c.'l'lil llr t,_i + ii _ltitly (li the Itlii_-Icrill t,t_il.sc,clllC, liC,c,+_i_l" iliu

lh+ii rclL'a_ctl iii litr' ltJ,_{_ ('llt'riitll_yl Itc'c_iclt.'lil, ltic t,x.. ("tic, i+iltlbVI ttc,c'itlt!ill ii,, wt'li ll_ nn c'valuillitsn llt'l_liinne(I

l_,ricilct,?, _ic,(itiirc._l I_y ilw _l_vic,i t ltii_ll I'l'(Uli it.<+ I_J.._7 .%svic, l i'c!,_l)tlii_c,,_i It_ _il'V I'tiliirc, iltic, lt,_il + t, liit,l+_,t, iic.it,._,
_tlltl ItJt_f_ titLc.'lt.'_ll UC'C'itlc'lll_ t'lttVc' I_t'c'll c'llllll>ile_l illtt_ tl

,_ili(it' l'tlr tic,t+' I_y tJlc' c'i_,,ili_lii _illl.I lililil_tr\' ittic-lt,_li' iii-+

clrt_,li'ic,._ iii litr' tl_i_,+ 'l'li_' _tiitlt' i_r_,vidc,_+ l-ilaililiill.t aill;I l'lic' _t_vi_._i I+liiitlii i.,.i c'l_ii,_i(lt,riiit_, ' l_,,,,t_ I_t_.<,.sil',h, lip-

iilil_lt'iilt'lillili_lii iiil.'ii!,tlrt'_ _lt+'_,i_!,li_,tlI_ i+t'tltic't ' litr' i+u_li+ l_rlllit'llt!_ I'_i il,_ V\ilil4..t_J. I_rl_.it,ui it_ (Ic'<,i_.41i_ili t,t.'tl..

<_lt_+,ic+_ll tiilti r_ltlitL>-UC'_lt_t-',iC'_ll t'llli_,t'titlt'llt.'t'5, lit' I'_l(li_" ll(llllic! I"WIt Ililil illc'tll'I)tll'_llc'_ p_l,_.<,ivt'ly klil't' I'c!iiltlrc,,_i.

uc'livitv rt'l_'_l<,_.'<_tl_ lilt' t,iivirlliiilil.,iil it,,,tillilil. ,, Ilt_iil titt. ()lit' til>l_r_ilc.'li wt_tihl t5c, _l I,()()(I-MWc r_,_ic'l(ll + I_£i,_t,tl

t,Xl>t,clt,iI itc,c.itll!lll.,i, l'lit., iii_,'l'_,lit_,i_il _+i k c,_ii+riccl <lill iii (iii lilt' \"VI'*;I<t-_X tlL_ i:'l, wllilc, ilw (llllt'r _ll_pl'lltlc, h

lli_' ,4tit+litr'i'll t li'iii<, _li_lc'tl Ilil.' _vic'i._ iii i_r_,tlic'liliy Ille \vtltil_l iliv_ll\.'c iL 5(I{).+_\V_, I't.,_it.,llll ' Illlll _,_,'_ltilcl liliVt' li

Itlil_!-lt'riii ufl'c'ti', iii' lilt' ('lic'rii<d>vl ilC!C'illt'lll, Ill+ii ill ltiwt, r c'_tpil_il c'll._l lill(.l Iii I_cllt+,l + iilit_ llic _l_,,'it'l _i'itl.

clt,vt,ll_l_ilit/' liit,lll(l(l _, Iii r(,tltlc't' lltiltl ilil+.l wttlcl +c'<lilllllll.. l'lit, I+li'_,_l\/\/i:.l(.tl;!_ iiliQ, lli ht, c:'_lliillli,s_,i_liit,tl iii Itic llilt'
ill_tli(_li iii IIw tlkrllilit ' iilltl lIvc,lt_itl._xiu, It}ufl '<,
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'l'}te ."3,,+vietLllltcm It_l_rut_,'_t,liz_d it.,.+utieletlr I',ul'ettuu- wit+eli tnulude tile i'_,lluwtll_,:
rti,,;y, 'l'he nuc'le+zrul+mtlzittee litz._beelt tller_ud with
the uunlli_ittee ,_LIpet'vi,_irlg_etier_zl indu_tri_.t]mti'et_,tt_ 1, Ali _tb'reeNlellt tt_ build twu 4,'I.(}+MWt_lluclettl'
bL:Ct}lIle tt I'e_,LllttlIH'ybC_d.vIIIttlt iS It+l(}t'eC()llcol'tlUd tlltll,'.itil lD.til tllld tl,_si_tiII cC_rtll_lutill_ Illltl +:(}tIll-
will= nuclei tr Ph+nI liuet_nitt_ the.triwitll _tlPervistt+il _>f' try'_ twu I,l_,jb..MWe l lttnllI,:llt' till+ts, li'tilt u,_+
_l_et',tttittBIzuc]e_tt'uitttn, I.llzder e_.+tt!.ddel'titiotzin _tI'_tlr- peeled t_ begin expt_rlttlt.,, tzttttit'ttl Bttn t_ tile
sttt_e I]r(_c'.e_n,I'tlilBiltB I'ro_tzltuel_nt.,nI'¢'_rntlelellr I'_lttllt I..ISSR tn AP,'il l_>u()iii I_£tl'tittl excllttlIBe I't_t'the
c(>tl_trtlctl(_ll nile,,.',tc_tll_._net't+rtu.:ttlttlc('Hlntl'tlcti(+li ttlld St_Viet ttjd,

Ul'_urttti<.mtlp tllrtmBll licellso,,.+l'_++l'dUUUlntnii,,.+,_it+ltlt1_, 2, NeBt,titttlutln witll llidltt ttbt_Lilntlppl.vl1+B St_viuI
V V[+I_.-I_Iml't_r tl_e l<,udt_nkulttt_ll+uelettr' prr.eject

In lt3_¢J ttl_<.luttt'ly ItJt+_Oli le LISP+el{nighed lluclettt' ctx.+ i_t _,,,'l_icllthese I"WRs w¢,uld be ttdl¢_l'ed Iu Inditttl

_.+pertttlun ItBt'Uel+telttStct' contrttutm with vt;ri<+msl'_._'ulgn g,_'i+,.lregtlil;Ul+i<.Pl+tstiled £ti_tluil+tttud¢+pel'tttlnBpt'o-
u_.+rnlmt+i<..',,+mid Bovurt_nlel+_ts, An ttg,l'eUltlel+t will+ tile eedurus,
U,S, l)el+ttrtlne_tt el' l!.:,ller_y involve,,,+ the tt_,'.+j++tttnc.¢tel'
the U,S In+_titutu ¢+I'Nuclettr l'ov.,,er (_)l+et'ttti¢+ti.',+ill rut_- .+_,|+)istu,_'.+i¢)tts,,vitl_ C'llilitt ¢_I+ tilt+, '_ttle ¢_I' tt
nilig tt new l'_t'og+'ttrnto Iml'_rt_vethe c_pertttitm ttttd lit+_,tl- 2,()()()-MWo Ituclett_' pl+tnt tlittt ',,vi++tld bu <..'(+li-
ttg,e+r_ent +++'SovietCOlt}tc+el'cirrit+tlc'lu_ttl'l+_+v,,,Ul'+'ei+tt.'tt+l'm', strl.letud lletil' JitlnB_u ill tl_e l+t'c,vil_ce c;l'
the l'_rugrt_tn will +ni+tully l'octln ¢m live l"it'nt-Benertttlcm + l,ittlttmi+l_,

Soviet l"Wl,ts til tile N<+_vovt>l'_.'meT,h l_h_nt, Al+ llnl'e0- _t Cent+nutmeg Iteg,t_littti¢:_rtsv,'Itl_ t_ Went (}el'llt+.lll
l_netltbetween tile t.IS_;R ttl++,.lli+di", the l"rei_cll utility, et+il,,,+t+rtitltt+l'¢+r.joillt tlesig, n ttlld c_)il,'.+tructit)ll t_l'
inultade,,., l',t_s,,.+iblec_,Ol+t_+'tttit_tlin ,,-+u¢ltl'ields tln +>le+el+tr- tit+8(}-MWe I I'I'(}R ttr l)inlilr¢,vgrtt¢.l, LJSSI,t,tit+,_ttlmttl'ety; design, c_mstr'uutit+_t und tlect_it+missitm-
il_g _.+I'l_uclettr l'tteilitiun', und ustttblisl_ed ur impr<.+ved ._, l'htns tu supply +lucie+trteuhi|t,lt_gy Iu Neel'lh K¢,-
l+rocedure+ tr+ reut_vur i'rtm_ l_uelettr l+¢+,,,ve_• l'_IttnttIL:Ct- l'Ctt til'tct l_3tJ4tit u site yet to be ,,+elected,
dents, An ttg,+'ee_rte_Itbetwee,_ tlte Cttllttdittlt ttlld Suviut
g_._Vel'l_trteltts +'elutes to et>(+pertttion un l'ttuilitles I+_+_. ()vur tt lltlltlbel + <.>I'yettrs tile Suviet Lttti¢_i+desig, tte<.l
l'uul l'ttbricttti<.+n,tll'ttliiut+n isr+topo nepu,'ttti¢+t+,t_t+<.lpt'u- both light v+,'uter retteturm ('v'Vl++l,ts) tlllt.l fig,Ill wilful'
duct+on oi' Itet_,,'v ,,vttter +.tswell +tscurt+tin tuul_I+¢+l<.'_#..v cuoled, grttl++hite-moderitted l'<.:ttut__rs(RM l]Ks)l't_t' the
tt'+tn+',;,l'erslwrtttinit+iB to nuuluttr pc+wet getlet'ttti¢>_t in USSR but suit+plied ¢+ttly VVI:,Rs tt_ its C()M]+C()N
both u_,u_Itries, All ttg,reenletlt betwt:e_+ the S+_viet [mrliie.t+s, I I¢+wever, th<+_,',+el},ttstel't+ l_:;ul'¢_pett_lC(+UllII'iUS

Unit>_i t_rldNuclettr l'¢+wer lllternt_ti¢+I+ttl,tt lmrtnurshil_ ttr<.+FIOW(..'VellllIL+l'ec<,+ncur'I_ed++bout tile +sttl'ety tt+It.l
t_l'West (;eri+tl+.tl++.ttidIg'ench i'e+.tcte+rvet_¢h,t's, pl'tev+des relittbility ¢_t'Suviet lltiele+.tr l'ettc,t_++rs,ttl_<.lii is likely
for c<+t+l+en'tttit+>t+ill tile devc:l_+l'm+ent oi'future PWI,P,si_ lh+tr ttlttI_.v oI' the nuulc'ttr ul+itm itr theil' c¢_t++t_'t_+,..'tit_ll
the USSR, i'_s.'.+il+lyil_cluding tins+st+tricein tile <.testes l,il+eliues will be t-,cii+ +.,ill,el'with t'e+.lesignedSt+viet
ttgt¢l¢level_'_prnentt+t'the VVE".,I,t.-<_)2. rettcl_r.',;t_r t;nliret.v will_ western tet.'l_l_t_l+,_gX.

"i'he S(+viet LIttit+t+Iltts ._igrte¢lCt_lltrttutn wiIll Sje:+l+,.:liS/ In Julic lt}X,+),_.tSt+vieI t+t'l'ici+.tltttlnt_t_rte.e¢lIhttl tl_e<:¢_ttn-
KWU t',t"Wesl (..iernmnX t't_rcet'l+.+.il++.cervicesttrt¢:ll+t'¢_d- try'.'s lt+fetalI',t_wel'develt_l",nlent l+r¢_g,'ttltlct+II.,.+t'¢+,'under'
uels, inuluditIB the t'_._ll,_+_,',,,i,_g',(1) sei.'stt+ictLll+.tI.Yses¢:_1' I()(),()()(.)n|eg,ttWtttls _t' nucle+.trBel:t<..:rttti_gcttptlcil}/ bey
VVli'.',R-II)(l(>s u,tdet' ct)r|strucli_m in tile LISSI(', (2) +.lt:- 200(), t_|lv tw¢)-lhirds t_t'the netr+inr+tntgrml net itr c.:ttrlier

t+_l+_eru.tinBS<.,viel l+Wl',ts til+ tr+ westertt sl+tt_¢+htrd_',ttnd i_l relnote urett_ with lhc It++<,'strettct_r tethltol_+gy, "l'he
(.+) .supl+lyii++,,t'ettut(+_' lt_(+t+itt'_t'iit_ ._.Vmtelt+Is i'()l' S+_viet drill'+ (_I'tile ilev,,,l++t't_b,rtt_i_v,,'ti,,.+t_ be _'eleu,'.+e¢ll'or pttblic
I+WR,,.,. debt+tc, Ali hi,ugh tlle l+l'¢+g,_'tt_+t+,:Itil_ItttmiT.¢.+'mthe V V l!+l,ts,

it til+tc i_Iclu¢les re+ft.'it',rs l't_rdi.'.+tfiutl_etttiil_ ttnd nu¢.+'lettr
'l'l_e t.JSSI_, +t]_¢_he,,.+¢lis_'t_m,,.+t'+,.ll+t_+'.+._iblul'_r<_utlrc+r_'lelltor t.+'t)Bet_erttti¢'_i_,l]y 2()I() t_uclettr l",¢)wur ittiBllt _upl+l.v
stLl_.+tel' i_uulettr rt;+tett'_rs _,,,,itl__thc, r l'(+rei_,,i_tmti_ms, tibr)+lt 2._pei'cet+t t_l'llle tt_t+tlellet'_-+vII| tile S_+viet t+Ji_it_tt,
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Figure Al. Federal Regions
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_,11 * .ll,l,_ '_lnl,,_if=,l ,,",lt'._n J IllJ,I JJit',',_lll {1t(_( :illI,Y_ll)

I[I i' i,ll _, t,tlllll( .... I I _lll", i, ll' Iii I,Jl Jill',iii Jlll,,I J".l't'i,,ll ', t_lll:.hllll_Jl!ll( 1111, ',,iii, I_lnlt_,

Energy Information Admlnlstratlon/Commeralal Nuclear Power 1990 '/'//'_



Appendix B

Notes on
Projection
Methodology



Appendix B

Notes on Projection Methodology

Reactor Construction Pipeline _,_,,_,,,,, ¢'lL0¢.,tri¢:tnfiliti¢.',_t.,,_til,llitt, til,, tlVL,l',ll.!,L'tililu
l'rtHiI til(: ,_IHI'I (ll'c'(}ll_tl'tlL'ti()ll I() L'tH'lllllL'r(..'iltl _.'Jl_.'i'lltt(_ll

Methodology ,,,iiii,<, ii5 .v<,,,.,, t,,t,,i,.,,,,,t,.,.,.
ti(_ll IL.'ll¢l-tianlc't'_o'tliu_., ullit_, I'l'¢_ulltll_.'liPl_liL'llti¢_llI'_r
Ii U(.Hl,hll'tlL'tttllt I_c'l'ltlil l(_ L'(HIIIIll._I'L, iHI (_Pt'l'ltli(lll, t_ I_rC_-

A.',,tl _'eilu'1'lllt'_llr,.,,illt' I",IA lilILily.si_bi.'Bill.'.,v,'itll i.ic.'u1'c'- ,it'ulu'il lr, bf' 14 .v_.,llr.',,,l l_w_v_.:n', lllt.'1'e lil'c's_,_ti|e1',,.,_..,t_llt
l'ul llss_.'s,,._,llui_t_,I' I11_'u'tlrl't.,lll sllltils (_['_.'ilU'llii=dividulll _.',',;i=lltl_l_.'.'-,_l'_li_rl_.,ru_ilSl1'tic'li_il lililus, °'' _t=_lIc'_,l,'.,l=ili,_il

its _._lnlpl_.'lioll, l)lllll c,,llc_vt_.,clI'_r c,ttcli I'_r_j(.,_.'tinlu'lLIdu lhr, 1)()1.{ llll(.I thu N P,r,.:.<,l.'Plirlll_.,I.v,Iliis IH.,¢.'llinlta'¢_¢ltiCt,'d
rul_(_t'lc..'(.I _:(HINll'llu'lt(Ht (..'Olll]')1t._1iOII tlHlO.'.,, Clll'l'Ulll llll{l ill (._.'CHIBI'U!i,h,

I',r_._jl.'u'l_.'Uliu'_-'llni,_BliulivlliCs, Iltilily Iiilllllu'ilil sllltlls,
l'_i'_.ljn_.'t_:clr_:_i<_tltll(.,l_,(.'lri(.,tt.v(.l_ll_llll(.l,llllcl _ltll_,'u'Pl.,l'.. 'l'llblc' I11 Ill'(.!su.ills._lllli,_tiu'soll Ihu t.'xPnul(.'.(.Izl\'t.'rlIBc'

_._1's_ur_.'_.,n,itl_.'ludiii_.!,tlle_I'_ll¢,wiilt_: Nll_.:l¢'tl,'I,tc!Blllll.. uHit._iiii tile (.:(_ll._tl'tl(.-'li{'HI Pil:,_..'lillo,(.:ntillllit(:(.Iby thu ulil-
tory C.'r,ltlltllis,_,i{lll (NI,t(_')u't_HslrLleli(_ll zlilcl [il.,,l.:Hsill_ itb.!.'-,ill tll_il' I'_llrtll-_.ltltirt_.:r (I')uc_mb_,r ._,I)1_)!'_4stlb.
n'c'l_ort.,.,;];'1.11'111l ilA-2,.':,,l, "Se'iliilinllllllil I/,t.'l_(_l'l(,11Stilltl.',, lllinsi¢_ll t)l' Lilt' I"()i'lll l:.lA-2fi,.l., "l'h,," lllc_:llllnlIi,ll,,.,nlll'_.'

kll(_wlc'U_utlhl_.: iliclivicltilll.,,, I"t'(_111tllt.,n_.'_liltil, _'ll_.'ll tl,iils, I"(_r plla'l_(_sc_'.sL_l',.:nti,lltlli,iB (_l'_urill)lu(;lll_ll_.'ity, it

l_li_ii_l.,, li_._._,isi_B,_,' "ct_li.'.,Irti_..,tl_lll,il',.,lii_(.'," li_=ll'_,_,'_i>,b('tv,,,,,.'_.,olill,,., dltli_' (_I' l'ir,'-;tc'riti_..'_ilily _lllc.ltlli.,.
u'_.)allUllc,rc.,itll(_l_(:l,ltti(_r_(hit(.',

"l'illlill_:_ ('htillHltt.'._ t'()I' (.','|t.'ll I_l'(_iL'c'l 111'(.!b/:tst.'(j (ill rL,c'L'I|I

I_u_Br_._'s;__l' I'(_rwltrd lll_._w.'liIollt iii lic_..'llnilIB_._,'_.'oll- ('five'lI ill_.' lc'_tcl-tillIo_sll{_wll iii 'l'llbl_.' iII, _,_tll,:rt'liut(_rn
sll'tlu'ti(_ll I'I'(HII tile I_niti_ll ()t'll I'_l'_:vic)tl.'.,I'l_ruc,iisl,l'llis I'l.,lllli_,'¢,I(_ tlltltty l_lliillli,IB, s_._llodulillB,till{I _.:(_ll;_truc',.
illclLl(Iv_ _tll..'llill(licill(_rs lis c'llltlIBe,.',iH pc,r_'_.,lltt,l' c(_ll- li()ll iiI'(.' iHIr(,)(lul.'t.'(Iillt(_ tile Pr(_.i_c'ti()li:_.i g)l' _xiiilll_h.,,
htl'tl(.'ti()ll ccl1111'_ll.'II.'(.l,tllltil.,il'_ltt_-!cl(_i' L,(_llll'lll.'tL](-Ili_.'c'lln- lI tllility's N_.'Ilu(.lulc:i11tl._'cltlI l'(.)rii PrCliu,c'l cc)nlll)lclioil
iII B I.Ic'.li(lll.'.,, HI)(.I lllllltlullr,'L!(I c.lol_l._,:._,,,_vc'rll_' u¢_ulstrllu'- (.htluwllil.:ll in IHtor tllltli tlllit ill(.livlltc:cl by lhc.,hi;itoric'lil
ti('illlillCllic_'llsilIBlillIC'Sd¢:i'i',',,.'dl't'¢,,illllllllllil$'.',is¢_I' _lllt=illlllil>'nis,_)ll]itic'nwJlh lllultil_l_,:llillt.'..;IlntlHllylli_._,'i.:

l"_'_,'i,ll;ilA-,-!.._':lclllt_i.sh(_',vllllllliiIuJc'I|rtnilitnllllllbc'l.Ulil _il_,'_.:l'_rr_.'_.l.'.;tlil'lUps,,.,_llt_,ni_._c'itnicl._l'_._c:il'ic'tili1_,iili,_rv,_iln
c(_nlltH_.:i'c,illl_l',C,,'lili(_nliiiIU'71I_._Ic_'7:_v,,'_..,r,,:coli.,;l,'u_.;l_.'_.ll'_i'pll_i.,.;in'IBillllil_.;rtlllil.',;,Wh_.:r_.:lh_,'lli._t_.'_ri__'lllc'll.illl
ii:_4 l_._(_.w.:_ir.'.,.ll.vIII_'_llid-IU'/().,:,,IY'/4lllr_ti_lll_e/'/, i_I'llil$,:_i_riu_yili_.lici_tc,iih_il_,,:,ru'(_li_Iru_:ti_mtilr_c,llmll

tile' zl',,'ur_lB(_'c:(_H.'.,Iru_;li¢_lllilll_' ll_cl i_c','_,_sL'_lI_ 7 t_, _ tllilily l_l_lllnt'_r __rli_.,rI.l,_iln,ntlbn(.'(.{tlolllLlllils IIl_ly ltln_
yoltr.,.;,i.ly 1¢),'77,th_.,livl._rll_,,¢,tilllu I'l'¢_ili:_1f11'I(ll'u(lll,_Ll'tl_,,'.. hL' _.ll.;lil$,c,[Ilu.:o{)t'(lillB t_)lh(' tltilit.v sogtlc'llui=lB n_'huU-

zill_l by I_)H_,tile' lv,,'_.'l'_l_:tilll,,.' Ilil_l I'__'llutl_.:_.ltl_,lirly I _ ti_ll_ t'_,' lll_., I,_w_._,' I_,_.,t'_.'rc'li__,ullticl LIpp_.,l'i/,_.'l'_._rc,lic'l._

i'"l Ii(' I'hH'lllll l_',_,'l'l ' illl(l I U:,III _1. I u_'l_' ,_ IIIIIl, I'_1(",,illllldt', Illl(I tl C(Hi"dltlL'li(lll I_('11(_(I_t' tlll(-h'l lI _'('HI '_,
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Table B1 Average Estimated Times Between Milestones for
U.S. Nuclear Units in the Construction Pipeline in 1984

E_tlmated Tlme_ In Months
Milestones

Aw,,rOClO Median Mir,rh=lm Maxitnum

From Application for Crmstructiorl Pormil
to Start oi Oonstr(mtworl ' 19/ i8 4 47

From Start ot Cons|ruction
to Application
lot Operating License ........................................ 63 5 ' ,19 3'0 132

From Application for Operating LIcon:._e
to First Criticality ........................................... 7b9 10 21 148

From First Criticality , ,
to First Operation at Full Power ....................... (5.6 6 i 2[]

From First Operation al Full Powor
to Commercial Operation ........................... 2.7 2 I 11

Total Construction1Leadtime .................................. 168 4 161 122 266

,Source: Energy Information Adrrlintslrallor_,Nuclc,az Powof PlgqfTI(2onMf_.,'ctlot/Ac'hwty i,ql_4.DOE/EIA.O,173(84)Washingtorh DC. July 1985).

World Integrated Nuclear p,-ic_, of aggrcgat_ c'rJe,'gy to form a demand function
'(with c_mstanl price and income elasticities) for cteliv-

Evaluation System (WINES) c,.,xl energy. "l'he growth rate tl,r delivered energy is
combined with a beginnil_g-year initial value of deliv-
ered energy to develop a projection ofdelivered energy

The World Integ, ated Nuclear F,valualion Syslem in lhelong term,
(WINES) has been developed io project long-term nu-

clear generating capacily worldwide, ''_ ,4 ,,s Energy "l'he electrica_ share ot'deliv,i_red energy and the nuclear
projections can be made for each of 125 cot|ntries and share of electricity are derived using market 'penetra-
can be aggregated by regions or by economic and po- tion (logistic) models, which adjust the respective
litical groupings, WINES is a relatively simplistic shares from current values to anticipated asymptotic
model, utilizing a "top-down" aggregated af_proach, wdues over time, Electrical generation for each year
The model is of a partial equilibrium nature, in liml of the projection ,period is derived by applying the
there is no feedback frown the energy sector to the rest electrical share to delivered energy for thal year, In
of the economy, such as is typically found in more the same manner, nuclear gen'eration is derived by ap- -
detailed microeconomic r_odels. The primary objet- plying the nuclear share to the electrical generalion
five of the model is to procluce projections of long- for each year. Nuclear capacity is calculaled ft'ore nu-
range world energy, electrical generation, and nuclear clear generation; assuming that sufficient capacity will
capacity, be constructed to satisfy th e generation requirement,

utilizing an assumed average capacity factor. The
model is specified in terms of growth rates up to the

Thedriving variables of Ihe WINES model are eco- point at which absolute delivered energy demand is
clerived, From thai poin! on, absolute amountsare cal-nomic growth and growth, in the price of energy,

Labor-age population and participation rates, as well culated (i.e., electricily, nuclear generation, and nu-
as labor productivity, provide the basis |'_r projecting clear capacity), A flow chart describing the WINES
economic growth, which is then combined with the methodology is shown in Figure BI.

"_t;'_!I, Pechail and' Associa(es, 'Model Dm'umentutt'olt qf lhc World Integrated Nucleur livuluation System Volume 1, Model Documentation

(Washingtun, DC, June I!}b,5).
_"11_.1-t.Pcchan alld Assoc'ialcs, Model Documentali_m q/'Hu' World lnte£rated Nuclear 1,21,alua/ion ,S'.i,.vlem, Volume 2, Model DescroJ/ion (Wash-

illgt(_n, D(.', Jtlll(_ 1085). , , ;_
"sI.".,H IJ'.:chtm and Ass_iciatc.s, M.&'I Documentation cg'the W_.'ld Integruted Nuch'ur l'2valuation ,_p,v/em, lOlume 3, F.._'r'cutive SummaryModel

,4t_/ract (Washil0.,l{m, I)C, .Itmc 1985),
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Figure Bl. Flow Chart for the WINES Methodology
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Although WINES is conceptuully simple, a number of GNP Growth
variables and puran_eter's ure required to gener_te nu-

clenr capacity projections, One key dutu set, htb¢)r-_lge Ectmomiu theory suggests thnt ecoltomic activity, tn
IX_fmlaticm growth rates, is derived from the World the hmg run, is prilnnrily inll'lticnc'ed by /lte size tutd

Bunk popuhdicm pro j¢cticms by evalualring'lhe chnnge _ productivity of the lubt_r force, l,nb()r force size is
in the popuhttion between the ages of 1.5_llld 00 ye_tl'S determined by the lttbol'-tlg(2 popttltttir_m (the potentitfl
(hlvlusive) for each country over 5-year inte,rvals, _''' Inbor force)nrM labor ixlrlicipnlion rates, (jDI' growth
Another tnaior source of data for the OECD countries -,• (C,NI _ is used for the United States; see the (.+Jlossttt'y
and several others is the OECD survey conducted in for a definition of lllese Iut'lllS) is spe¢il'led as the com-
1080 und ttpdated in 1083, 1084, and 1085,_0 _'_For bination ot',he growth rates of these three fttc_ors:
(ro.eh country, _.mt.'slimate is provided for lr08(.)and for

5..year [nlervttls to 2000 (,for most countries) for the ....L,qt' t PAR'I' t t'R()D (1)
tollowing variables: gt ,

• 'l'otal f)rimary energy requireruents where:

• Electricity generulion requiremenls g/is tile ((ii)l:' growlh rate iii ye.ttl" I (.)t'the
forecast period,

• Nuclear get:erution requirements L/tt _ is the labor-nge pol_ulation growth rate,
• Nuclear capacity, I',4R7' is the labor force purticipati<.ul growth rate,

itltd

The survey responses in mc>sl uuses provide tire base- IV{OI) is the labor productivity growth rtlte,
year values for these variables und those derived I'rotu
thetn (e,g,, delivcre(l energy, electricity share, _tuclcur

share), If wtlues ot"tile energy datu for individual years Delivered Energy
are not reported in tile ()t.+CD survey, these are inter-

pt+luted linearly, where f_t_ssil)le, from previous and "l'he growth iii delivered etlergy is tllun calculated us-
subsequent periods, "l'ltesttrvey is Sul_plemetlted in sex'- ittg an energy demand growth t'tanutitm:
erul vases by tile "pipelitm" analysis mcghod described =

iii this reporl, d/ : "7 ' gl I rr, Pt , (2)

'l'hc t:x+ergy _l;.ttaUsed itr tire V_/'INES Illotlel ;.rrc docu-
Iti¢lltt.:_(:[ ill _t rc'(.:etlt u,.++pt_','lby Mutlltc:c./',, J+a,.+,,'"'l'riIltnn'y \vllurc',
s()tll'C..?S ()l'dntil i'()r tl(+n-()t:'(/l) ct+l,l'_lll'icsarc the United rlt is tilt' dc'livered enit'rgy grt_v,/ttl rtlle,

Nttti(ms }'c+lrl_(_()l<(lt)g2) ;tlltl lhc 'Wt+l'kl /_,ank 1982 .)' is the is:orau elusticity, _=
J4"orld /)er_'/rJ/3lllClll l¢cpo/'l, l"(+l' seVCl'al [_()sl-()l{Cl) rr is the pric'c elttsticity, ttl_tl

c'(,unll'Jes tiler ;.li't, C,_ln.'ctetl st_otl t(._i_litiale. IitlC,lear f_l'(+.- /_+is tilt',gl"t_wth rate t'(+rre;.ll ;.lgg,regatc et_crgy pric.'es,
gl'illliS, ()t-L'l) survey l]itl;.t ;tl'C' tlSed il1 piace ¢_t'tl_e

t..Initc¢t Nutitms statistius, l"t+r so+he ctlltllll'iC's, t<)inl pri- 'l'he pri(:c llltd itlt?t)tllt: elasticities arc cliscrcl(' t'uncti(*liS
maFy c_uruy v;.tlucs arc ¢terix ed t'rtmt I]IU (.'(.:lttrtt[ '[fl- C)i')c'.r t.npil+t (.:I+)]L "l'lmt is, thc'y t.,l_anngc<wcr tin_e
tclligutnut' /\gc_.'y l/+mdl*r.,/_ r_/' /:'c+.;omic ,S'I(III'.+'II'C.S wltcl_t"¢cr c()uIl|fi(ts ltlt+\'tPI'rt+lll hv,,v lt_ mir,Idle _.)rIllid-
<lt_83). Ali _tl_cr lmra_t:.!_'r_ t,,!.',,::_ ussu_ned values, dh+' i_ I_igl_ inc_tnc ec_mulniel, ucu_rdiutg (o _tl(.I
I'mst'd uptm t+tll_:l t:_piric+tl v,.',>':+:,()r arc ut_t_lbil_uti(ms llank uuteg<>rics, l:',nergy demaud is gcn_erally u¢msid-
¢+1'a++stittlt.:(l and stzrvey k'tlltlcS, t.'red ,t() be' IIlt)tc pri¢c ulnslic tt_tl lt:ms inc(+l_R' elastic

for Itigher il+c:t+lllu'¢ottlllries. Tilt: sltit'l ill elasticities
rcl'lu'cts tilt.! uomlllcmly acc'.epled premise that high iu-
c:o_t_ec:ot_xllx'ieshave greater oppt_rtunities f()r ad.jttst-

Mathematical Description (,I" t.'.nergy c(',,Isu,npli(),_ than d(, lo\vet ittc'tmle -
_'ot_tltr{e.s.

"l'hc nl<+dul is sf,cu+l'icd in tUl'trls t+l'growth I';tlUS t_l",to "l'he ;+tclttttl h2vcl t)l' delivered UIlerp,,' (Dr)l'()r cm.:h year :
the In)inr al whicll abs()Itltc d(._liv,_'r,,_'dt,=lergy d<..mmnd is dc rivc;d by applyi=tg this c'aluulut,,_,d grt_wth rate to
is derive(l, ]:rt_]n thnl l)(+Jnl (+t_,nbs(tittle nn+cunts are thetmP;e year and cnch sul'_seClt_e_tlycnl': =

cal¢l, llttlcd (J,e., ch.u:triuity, tltLclt'ar gcrtut'ati(_t_, _.ttl(.l ntF

ulcar c:apltcity). /)I " L)_ 1(1 t- (//) (3)

_7--

=

_'<'\\,'(_rldI:_uuk, £'horl-li'rn_ l'oplll_l[l<_n IYr!fl'('[l+.l, IqS(I-2#(K_ mul l.m_£-"l'erm I'rrwcl/o., .21_l_l_tr, ,%'hl/l'Olh'//3,,%'/rlt,,eJ_l',.It:,-'¢lllrl ,_'¢.V/;,r ,Iii ('otltllrh,,_
I*/'lh(' ll'_,r/r/, I%'1,'1'Vtl (_,_."_,.,l_il_/,:,l_=_,I)(', .lu_v 10g,l). =-=-

<'-/( )I'g+tlIiZILIR)II f_+t' ]",._:++11()lllit' (.'t'_(+p 'f,tlli(+ll ttlld ]'_(.'vt.'h)j+lllt:llt, Nut'](._+tr l,',ll(.'Igy Agency, '"]'abtlJttli(Hl ()I' \VI_NI:('R (..)tu.,,.li(mnnirt, Rt'Slnm_,t>s
fr<,_ ()I :.(.'I) b,'l,.+ml,+_r('+_uttt fit,.,,," I:( 'l<t.I.)()(, (8,())54 (l_'ari.,-,,]+'ram'<+.',[+'It:u'u'l_+E,t_rIt)F,()).'

+'_()f,L+',;lllJZillit+ll I",H' l",ut)u(mli<.' ((uq_uralitm ;iii(I l)cvt,hqmlcnl, Nut.'h,ar Energy AgcIlt.'y, ,",'+,,/,'/n.n'l, r_/',_'t/+'/++,+r /_'rJlt'('," ++llld /'II('[ ('.i,(,/(, l)(ll(l I'II

()1'.'(;l) ,'l"]('ttlt_('t" ('r,,tHItri¢'._ (Pltl'iS,, I"r+|ll(_:(,, Maruh 1083, Mart:ii 1()84, ural April 1(/88;).

+"_M:,dhh:ch, II_(:,. I:'m,rt_v l)ul. Bu_'." l'_;.'/d In'egr.ged ,Nm'h'.r I.'v.lt_.tto_ ,S'_,._h,,,nIArlinel(m. \"irEinia I:,.!!!!!-y !uy5L
=
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E/ectrlca/ Share Nuc/ear Share of E/ectrica/ Energy

The electricul shure of delivered eilergy is derived us- The nucleilr shure of electrical genertttton is also dc.

ing a logistic curve penetr_ttion model: rived using a logistic penetriltion function:

t ,1c ./._
/_"_.... +,, e,_ (4_ j;,v,:: (611 ,.f- e 1 --t-e-(r -t-/i t)

where: where:

J_: i,<ithe electricalshare in year t, J_" is the iiucleur sllare of electricity hl ye_ir t,

,/4_. is the electrical sluu'e asymptoti,, limit, .fl_, is the asyn_ptotic tmcleur shtu'e, ,

a. ;.uld /3 are tile plirameters of the logistic' curve, 7"l.illd iu,are the logislic curve pl.irllnleters,

/__,<_/,,>._,,[c/';:,/,+,<>//q, _<...._,,/,_.1,,[c/,,__./_'_//_].
,I_" is the blise year electriciil share, alld Again, liuclear generuti(m (N t) is calculated by apply-

ing the nucle,tir shure to lotal electricity for each year:

h is the halving ['aclor for the logistic curve,

N_ .l)'V l:, (7)
The total clectricily generation tkli' each year (1'_/t)is

calculated by applying this share Io total delivered f;'inlllly, nuclei.tr gelleralingcapacity ISt.'Illculaled using
energy: ali average ctipacity factor ((.7/):

1'.'/ ./_" 1.)I (5) C't :.:: Nt/((.'l". 305.24) (8)
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Appendix C

U.S. Nuclear Generating Units Operable as of

Dece l,ier 31, 1989
, r I I

Table C1. Roster of U.S. Nuclear Generating Units Operable as of December 31,
1989, by Federal Region and State

J/t'_|_ t,! '

('lip., I1_ t/ l'hde

._Ite LlIHt N_Hlle L(N¢' ,tWel | !tzlli',=I' ............I _'I"' %*I!_I_,,li¢'r___.L-...__() ,ct _ihle

Y,egi.. I .. "we_ l,i.l_hmd

( 'imneclJ(.tll

( ( '(IIIIIU_,[h.'lll _l'lll|kt'(' I

_,l._Helh,ld N|lll'.h,m' I (,5_ (+_,H.,'_ t_ .I I ,_.1' IIWt{ (ii. II, ?(I

_,_,',tl¢'il,_l_l NIHl_h,m' _' ,_t_l ( *,t11|¢'¢Ii,,til I ,_1_ I'\VR ('t 11/75

\V_He_h.=d _.t¢II_I_,H_'_ 1,1"! (_,...¢lh=H I &l' I'V,'I( W I S¢,

Nlllillt'

,_[ I1..,',11c ltli_t'II_.

]'l_,Hi,,Hlh !'lJ_tl;lll I _¢_' I|,,_,I_HI ] _ll',,,i, [l_,t,']( ( ii" 7 7;!

_,erm,nl

l.t.l liel_h_. I ._,.191,i

Nt,_* Y.rk

Jlm hiHlilh Imh_Ht lh.mt J N,|u ( _.l=_.hd,=;t'd l d_,i_ l'_t.'lt. W (./7_

lhh h_m,,,_ Imhm ]'i,llllI 'll,_ [',_.i.._lAIIIIIIHII_,,,l I'WI( _,V ,iii,

I{,,_l,_'_h', l,_,,h_',tI (,iIH_,= ,17{) I(_,,h,-_l,._( hl'.,_' I l'_lll_ l'\t.l{ V,' I/..'t_q

_,(llhl lillm_/\ JI[/[HIIII('_. _IIX) J_()_._,'l'l#_IIIIIIHI[_,I*[ IlWR (ii' 2/7_

1]I¢Nh;h'_,iNi.,,_,'l'_,ik

/
N(._ ,ler_e._ "/
I.,.rked I_._'¢'1 ( h,,,h.i ( lu_,k h2() .h'l,,_'_ ( 'l'lllltll I',._ J IIWI/. tll q/hq

N_lum N_lh'm I , Illl_ I'¢ll,lk Netvtce I'&( _ I'WP, W 12/",'h

iHId I'hih=dulphl_, l:h.¢.l_lc

._th'm N_th'm2 .l()h l'lil,ll_'.N,.l_ic¢l'i,_.'(i PWR W (,/_l

Nidem I I¢,1,,: ( ,_'_'[; I ,(UI I'ul_h_' Ncr_ ,, _' I _( i II\VP, ( ll'Z 7/11(_

'l'ohd lie_ton II H,629
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Table C1. Roster of U.S. Nuclear Generating Units Operable as of December 31,
1989, by Federal Region and State (Continued)

t!e!) ll,r _'

Site UIIII NIIIlle (Nel MWe) ill!],!ly t' I.)ale

Rel/,l_m!11 .. Mlddl_ Atlanll_

Marylmld

i,u,_by Calvert Clil'f,_ I _25 IillllJlllnle (t&l{ I'WR (."-I'_ I,/75
I.u._hy Cl_h,erl Clil'l'._2 _25 Ilallhn,re Ct&l/, I'WI( ('-!! 12//6

I_Oltlt_)'lvtAllla

Ik'rwtuk Stisg_.ieht_iimlI I,()._(I l+eilsvlvan i I'&l. IIWR (11:. I I/N2

I_l.'fWj'_k SilSq[lehlilllltl 2 l,()5(J I_L'IIII_yIvIIItIII P&I, IIWR (IF', 6/8,1

M'iddk,h_wn 'l'hle(: Mile Island I _()8 Melrup(dtlim l,',dJsun I'WR II&W 6/74

I,alWa_lcr Peach Ilnllom 2 I,O51 I_hlhidell_hialileulric. IIWtt [ ti_ 2/'_,1
aild I'tlbJju Sel'vi_.'ui!&()

l,,llnea._ler Peach II,qlt_lll 3 I,O?,5 l'lllhidell_lfla I:,[e¢llJu IlW_( _.I|( q/'/,l
' ' and 'l'uhltc ServJueI'_L_(I

l'otlSl._iV.'ll l..ilnerJck I I,()55 l'hlh,di,lr,hia l{lech-k. IIWIA (il! _/ff5
l'l.,ll_lliWll l.imuik, k 2 I,O55 l'l;Nt_,dell',llitll:.luulriu IIWR (11'_ H/I_

,ShiPl_ingl)(_rl Beaver Valley t I_10 I)uqllrsne I,ighl I'WR W 6/76

Vlr_lnh,

_1111"V ._l(i[l'V I 7_ I '%/il_JllJll I:leclrJc & I_()wer PWR %' 7/'72

_tlll_,' _lli+l.V ?- 7_1 Virt4111ill l'lt'clric & ll()wl.,i I'WR W J/73

Minelill Nilrlll Alillil I q l$ VJrl4Jliilil:,lt'c'lric ilk I_(Iv,.t,i I'WR W 4t714

MIIIt'lill Nlil'lh AIIIIII } iii I, ViI'_4ilIIII Iflt,clric <_ l'(iv..,(_l PWR W 14/1411

Tllhd RelKJtill III 13,'7_,9

Re_l,_mI%'-- Hu,ulh Allllnlh:

Ahdiamll

I )l'_iilill Ill(,Wii_ I't'il ) I I,{If,5 1 elill_'%t'l"Vlilluy Aulh_rily IIWR ( tl.; 1()t7 I ,_
l i('c'llltil IIII_%VIp, It'lr)' 2 I,liii.S 1 i'llll,'bM't' Valley .,%lllhlilll), IIWR ()1'; 14t74 -

I )ccilllll Ilil(i_,_ li_ I:l'll ) I I,()fl$ I I/iilil _el' VIdh'y Alllhiillly IIWR ( ii': q/T(_

I h,lhilii .l(_Cldi M I'lliley I 14Irl Alahiirnii I'()Wel I'WR W t4/'17

l illlhilll hl_,t'phM I'alh'y 7 biT_ Ahllltlllltl I','l_,vrl PWR W $I_1

I,'lorhlii

t'hu l(lll ('ii', I IIIk(') lillllll t tj#iii I"h Illihl lllIQ I PWR W ) 1./32

I:hlrlltll (.II'l I IIIkt'$ li(lllll '1 (1(111 I"h_iidii I'& I I'WR W 6/73 ,:

I'f l)l('lt'l ' _1 I IiWll'I (.(tq I"hitldll I'&l. I'\VI4 ('.1'; %'76

I'1 I)ll'lcC Y_l I tlt'l_' ) t41<l I'h_lllhl P&I PWR ('.1'; ft//4.1

14t,dI _..<,t'l t IV_,lal I(l\'ur I fifth I:liillihi liiIw('l ' (,'(')lp I_%'R II& tiV I./77

(;l!(irlhl

litlxluy Ihllc'h I 7l){) ( i('lllglll lltIWt'l IIWR (i1'. I/'t4

lit ,,lc; I hilth 7 77;' ( iuilrgili ' . 1wt,i IIWR (i1:. (I/'/14

\_'iiyllV_,lllllll %,'(i_;11(' I I,(1146 ( h.(irgJii liliW(!l I'WR W J/147

\Vii ),'lll."sh( ii II Vi ii.41h' ? I ,liSt) ( it'( )1'_ill ii( ,Wl'l l)%i,' I( _' .I/H ()

Mlssl._slppl

lllill ( Jibs,till ( }ltllld ( hill' I, 142 .i'i+VMt'lll I':lll, i'_-tV 14,('sl_tlrc'('s, lilt.'. II\VI4 ( Ii{ l)Ibl4 =

_(:t' I'iillllilllt'_, iii end ni' hibh_,.

!
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Table Cl. Roster of U,S. Nuclear Generating Units Operable as of December 31,
1989, by Federal Region and State (Continued)

r.ulmclt _, ,I ] I)_Ht'Nit¢' tlHil Ncum' I (N('t _I_,_'_'_.._L._ [Uj i_' /' l'Yl,V .... HuMflier ()j,ertflfl¢.

Ih'l_hm IV .- ,_,,lb Alhultl(' (t'lHIIilltlt'tl}

NiJrlh ( +III'HIIIIII

(_,_,1_ I,,vd _lt(itli;( I I 12u I)uh. I',,wv, PWR W U/XI
[ )diii

(,,_ Lll_ I_,,d _lc( lt Iii' .] I, I.+.q Ihlkc I'uwt, l PWI+, W _/l+.q
I );Uu

,",fl'_, Ilill _Iw_ut,tJ )hull,, I Xfl() ('ltl¢,ilml P_:I IIWR (ii:. 'I/H7

%_,ulhl_uf Ilvum,_,*,tL'kI 7U() r,'_u_filml I',_:l IIWI'< ()1". 1_/Tn

_,uthp, ,vl Ilrtm,,_ icl 2 7u() (_u_flm_t I',_:l IJWI{ ( ii. ,1/75

_tlulh ('llr=Jltml

(h ,'...', (.mi,,.., I,,I I I, I_U Ntu lh ('iu()lltm I!h'.,tM', I"W ld. W I/H._

( It_,. uv ( ,II+iv+Ii,, 2 I, 12++ Ntu lh ( +u,_llml N|ilIIII.'II+i+,Il++v_,_,('v lIWl+. W '+.'_(,

II=,, t_,, fllt II li I_.,,l,in',tul .' fftf ( ',u, ,him I',_: I. l'Wl,t X_,' u, 7(l

I,..,,I.lu,._ I!+_' '-,urn lw, I ._;,_+' _,,uth I. +u,,Im+i l.,_:,:i ' I'WI{ W 11/83

%++,:.,,+ (_t ,,t=_'t' I _';.i+, l It+Lc, I'_,_,' I'%VI,t Ii& W 5/71

%CII;'L ,l ( I, t'ilt't .! _4d, I )tlkt' l",_'t'i I'XA'I{ II&W 12/7 l

"+,v,+,',+, ( h ,+llt'¢' + _'l(' l)tl_,' 15,'Ati I'WI( II&W U/7,1

I t'.llt'+'+t't'

I h,i', +, ."-"iU'", ,ill I I.I.I_ I t'llllq'",%t'(' Vi=lh.> ,%ulh,,i H', I'WR W +_.,'X()

I )ii,,,,, "+t'Hu;,,.,lh : I<14x I t.lil_<..,,,_+tx, ,Ilh+_, AtHh_,III+,, I'xA'I¢ W I.]/_I

l,,ti_l Itt'14i,,n IX ++t,,+,_+7rl

l,h't,.thm _, ,-\lid_,t'_,t

IIIi.++i,,

Iii.+,.+,,, ,t,,l Iit.,i_i_._+,,tl I I I '+(, ( tu=iut+,,+,,'t';_lih lth,,+,, l'%+,'l,t _,_, ' 7't_7

Iii ,,_,I,_ ..... I lli ,litiv. .... ;I " $.(lu(i ( _,ulii_, ,ii',,.(,+illh I ,h_,,i, l"_,l,t _,' S,+_

Ii; +,*if II'+,. ,n I I. 1.PI+ (', ,vv_li_,m,.,.u+tlth I ,h',,,,= '\+,'l_t \V .! '__,

I<_i, ,r+ II,. ,,,,, +' i i?(i ( ,,uli,,,,i,\_<',filh I (h,.(Hl I_,_,+I'_ _,_,' 1,_7

( IN,I u+ ( IHH,,/, I '+_f_ llh,,,u, l', ,,.' ,'I I_A'l,t il 4,,_7

( +,l_l++,,;, I i I,I I ( +tl,', I "t,'_ ( ,,llllliiilt_,+,('ilil}l I.(II',t+l} ".xA'I{ il ,l "J

( , ,I ,I ,', ,I I )ll,i,l ( 'iii,, +_ ",t+'l (, t,lllill++ll',',q';illJi I t11".,+II J_+l_'I{ ii t, 'P_

\l,,t_+. I)'' H,'H ''++ (,,,,+i,=,,u_,,;flih l,h_,,v+ l\Vl,t ii ,1 311

\I+,,T_ I )+,"_h li _ ( ,,ilMli<,ll\_.vdlllh I tlt+._,n i_',_,'l_, ',I 7/? I

'-.,u, + I .U",._lh I I I+.I.', (,umi_,n,.'t.+fllh l.Hl,,t,=_ I\_,I+. )I u+;'<)

,,_ w,. = I .t',+tll, .t l.+i+l; ( _riHii,,l+v,,.Hlh I t11,,t,Ii I\VI( ii I]x.I

11+,,+ /,, ,r+ I I, iL}`jt+) ( ,uvili_,,,i',_, ;,III, I _li,_,i+ 'Wf( %%' +,.:7 i

/+,,u /,, ,,_ .' I ,(_+I{+ ( ,,rill,ii u,',,,.,,It h I th',,,ll _%k'l+ %_, I.._''+_'

\lit'hiram

Ilyi+Ivr+hit, l},,,i,fl,I ( ( +,d,. l.+lqI_ llltlhlll,t q%'_+ftt. hll!;illl I h'Lflll I'WI't _,_,' ,!/'_',

Iiri+I_.,ilt,= I _,,,i,+hl ( ( ,,,,k I.I+_<) [nth,ili,t A: _,llt l=lU.illlI h', tli+ I'WI_+ _,_,' +. "/_

( h.,rl,,,.+,l, lli++:I_++,I. l',,mt +,7 ( _ni'.,um+'+,, l'+,',,,t'l llWl,t, (ii I,]/qL.'

%'_'_'+l,,,it l t'riiH .' li .'.', ],h'ti,,It Ir.t11'+'t'll liWl,t ¢+I'. 7,XF,'

h,u,lh II.,_',+ Ih_h',;ith.,, 7+,5 ( +H_l+,tlIllt'l,, l'_+_t'+ I'WR ('.I' 12"71

h,'tl_.,Iil,,tt',, ,H ,'lul _,t I,ihh'
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Table Cl. Roster of U.S. Nuclear Generating Units Operable as of December 31,
1989, by Federal Region and State (Continued)

..... -................ li
l{i_al_*hll/' [

] l("lll_llc'lly u -'--_-I-- - I I.hll,:Nile Li(iii Ntillle , (Nl,,i MWI.') I.Ililll_ I' _._.___ ((LLl._(illll_lt, .

Ite141o11V., Mhl_ve._l (_'_mlilllie[I)

M IIIIIl.,_lOlll

Mimlk'i_lh_ M_illlt_,elk_ ,_,11 Nl_rlltellJ .Nhlle_ liiiwl,r IIWR (II': J/'/I

Red WilIt4 I'nmie I_}lmd 1 .'i(),l Ntlrlheill .N(llll.,_,ll_,_,,t.i lIWI4 W 12/'/t

Red Witl_ Ihuhil, I_,lillld 2 ,_l),i Ntlrlhl'rll Nlull.,_, llu_,'t,i IJWI{ W 12/'#,1

(}hlo

)ilklhlrh_il l)ilvi_.l)e_eI :_._t, L'It,vehllidl':leellltml, lIW}4 lh_W x77

Nt_rth llt'lly ferry I I,ll45 ()hi_, li_ll._ll IIWt4 Iii: I!

t'lli Iii _II K l'%Vill.llll.'t' _J(} _i_,l_l.,iiI1_ill I'uhlk' ,N[,_Vl_'e II W 14 _,l,, l 7,1

I_,,',, (.'l_,ek_ ll_,illl II_'l_'l_ I ,I14._ _'i,_l.'lllP, ill I_h;_lrl_' I'liwel I'WR _,I,' 11/711

Iw_, ('leek_ Ih,llll Ilel,:h ,! ,ll4._ _,l,'l,,_'_,ll_,lilI:lt'_'itl_ llllWt'l PWR W _/72

Ht,ill(in VI .. Sllulh_e_il

I<u_ellvllh' ,_ilLiili_tl,, Niil..h'lll I _li, AIktill_ll _, I',_1 li%VIi li<'_W "1,7,1

14u_ell_llle '4tlkilll_,_l_, NIIt'IVill } _$_1: Al_;lllkilk I'_1, li%t"14 ( '1: 17,'714

I ,Ollt_hlliil

%1 I l'llllt I',_,iIh' 141_,t'i Iii'lid I ll:th ( i1111"_llllt"_ {IIIIiII1'_ IIWI4 (.il II/141,

l illl Wiih'il_l_ll .I I,I1"I_ I lllllkiilllil I'_1 liWi4 ('+1; I,'145

I l'%11_,

Ilil', (il_, l-llllllh l l,_,il_ ..]_;I Ill,ll_lllll I ,_1' I'liVI4 %%' I.'Xl4

ll,_ ( II$ N,qllll I t'til,_ ,2_il tl_il,,hlll I _1 _ I'V,'I4 W I..14il

l lihll Ill,llhln Ii I 6,2li6

111,14tunVII -- ('i,iiliul

liil# ii

i'iih, I:lllillll, ,'%lli_hl _(1_1 li_ _i I:hlt'll ii I.l_ I i liWl4 ( ii _,"1-1

I%11111111_

tlllllllllflllll _,li'l,It ( ll.l,l, 1.12_ I_illl,_li,, ('ii) li,_l, I'WI{ W _/145
iillll Klill_il', (iii _, & I',h'clllt'

%Ii_,,,lillrl

I Ilhl,ll ( illlil_,l,;l_ I I,I I_ I!lllllll I:lec'lil_' I'WK W 111/14,1

k't,hril_ikii

IIl_'_,rii ',ilh' ( 'l'l _l_el 7714 Nt'hiiP'kii llllhhc * Pll_'_,'l'l I )l_,lrll't ItWI4 ( t1! $/7.I

I i,it (illhluili Il_ll ('lllht_tlil 4"}li (lllillhll Piil>hc' Pi_wt, r I.)i,,Iril.'l I'Y,'I4 ('.1! 14t7.1

rnliil Itl,_llili lili 4,(llill

k_'t' tl,i_lll_,le_, iii t'll(I iii lllhh,
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Table CI. Roster of U.S. Nuclear Generating Units Ol_erable as of December 31,
1989, by Federal Region and State (Continued)

•_ih' --Iluil N,mt' (N{'I h'|!_ IIItlt1_', ____.L .N_q,ll{u [ ( )l_t,r.l,k,

itr, ld., IX -- Wt,sl

Al'l_,ml,

Wmlc, rnl_u_ I'_1_ Vcrd_, I _ I,,721 ,gri_l_ull Ihll,lk' .N_,rvlt,l' I'WI{ (',1_ I_/_._

WiIlll.'l_hllll4 Ihd_, V_.,d_, ;! 13_1 A i't/,,,Jl Ihll,llv ._c,,vk_, I'WR ('.1! ,I/XI,

Wml_,ad_mg Ihdu Vtnd_, .t I,:_21 Aai_,lul I'ubll_: Nl.,i.vltx, , PWR ('.1_ I It_rl

('.llfl)r.I.

Avll, Ih'ikh I)i111;1_,('till vIm' I ,li'LI Ililcilk ' (hl_ lind I!h'ci'W PWR W I I.'X,t

Avlhl IIL'ilch I)l_ll_k, (..'lllI.Vl_ll ,I. ,(17_l ihwili{' Clll_ illld I':lcclrlc PWR W _I/I.IS

C'hly .%hlli_,n I{_11,_'11_>._l._L.'(, I_'1.} .%IIVI'IIIIII.'IIIuMUlOtcipld PWR II&:W II),"l,l
lllillly I'_i_lrivl

.%,111(.'lClll,.'llh' HIIII (}ti_,lae I ,1._6 Sutllh('lll ('lllit'(n'nil_ lidN(,ll I'WR W 7II,'/

N_ll) ( 'l_.m_mh' Sm_ ( lilt,irt, J I,()'/(I ._t,lllli('l II (.'lllirul.tllll I![1i_ ,n i,Wl_, ('L I( _/1_;!

Nilll (,'ll'lOl_.'llh' _t111( )ll(_lll.' } I,(IFII) NUIIIIIVI" ('_dlli_ llnl I':dl_'n PWR C' I:. U/l_?,

hind liel.d(mIX 9,27,I

l((,l_hmX ..N.rlh_'_'_l

()r_'_i.l

lht,_c_tl I n,mll I lll.l l_(uihuld(h,u_uM l!l(,c,iv I'WI{ W I:_/?._

I{1_Ilhii_d WNP _ IlX) Wlll,hill_.?,h,Ii I'ulflw Ih,w_,l IIWP, Ctli ,1/1_,1

Supply Ny,,tcln

'l,mll ltel.lh,_ X 2,_11,1

l(,hll I.;allh,d Nhlll,_ (I 18 l l,lll_) ()7,l_(J

UNvt ,,umm,.u _'_tl,id_llll',

_l{_'_l{*i_,r I }1" II\VR, h_,nhuv 'A,ih'l iVil_'hu. II I( iii, hiy,h h,llllWOaiUiC g_;_._'_,,h'd i_'ll('hH; I ( tt{, lib'III Wllh'l,C_._l{,d, tUIII_hlh'-IIH,_I¢'IIIII'II I(!il(.'l(,I;

PWR. lUv',_llll/vd _,_,,Hvliva_ I_1 Rvm I,u guppIIvl Ih_W, Ihd,_HvL and Wil_.(,,. l'_,: ('1, ( '_llll_ll,,ll_ll I':11_.!111_1,1111_{,lilt.; {ii':, ( i(,llCllll I!h,_lrlc, W, WP, IIIl!,ll(_U'_t,
( _Ul. I'h._lll{ {'_Hi.q,llll_ll

N_,mcv ( Ul_U.fl,, ,,h_,_l_ I_ iwl *,UliHiwu _.al_lfl_llll,,, iu, _Vl_qh,d h, lilt' I:ncl._Lv IIil_ultUlll(ul AIHIHIIi_,IItlIII_II ('1:.1,\)III Ihl, .lillllllll_ lum_ Ihvlu lilA l_l_(I,,lllVi,v
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Appendix D

U.S. Nuclear Generating Units in the Construction
Pipeline as of December 31, 1989

Table D1. Roster of U.S. Nuclear Generating Units In the Construction Pipeline as of
December 31, 1989, by Federal Region and State

i iletlch ii I, | .... ! ....... I :'dlllll!l}'d

( '/l_t, lllllltl I llile

I
N{'I ._llllllllt'l _. I I'.IA _'

( '11111.

klh, lllllt N_iil.. (N,,I Mlil, vi tIlllll_ '/ Illl

<l i i
llt, i,,lll, I .. "_i'_ l'lll4hmd

_,t'. I hlmlMilr, ,
kv,d,i,.,l_ '_1,d,i_.,L I l,l_Ii l'uhlh k_,l_ii_' t_, PWR W llXl I,P / I/q(l l,,q(l (i,.i/(l

_,I _'_ lhiml,qilii-

I.I.I lh, l_hill I I,I._II

lh,ld.n II . %_'_ _'.l'k _'_ (b h

Ileilii,. III -. _,ltddtl' ,_lhlnlh, ii

lh'Id.n I% • _.,_ulh .%llimlk'

._l.h.m.

%,i,ll,.h,,l,, lh'lllhml, I i,.'I.', Irimr,,_vr V,dh's PWR lh_W ,_,_ II) 1_,'I i, :l_(_l l,:.!(l_l
Ill h, _I II _,

%,,,ll.,l,,,I_, il,'_l,,h,llll ; I,.'I.' Irmw_,'r \,ilh'_ I'WI( ll,_t, ' ',l, II_ (L'I (,'.?(X)'i I,,'(X)'I

\ iii h, ,iil ,,

\ll_q_Ipld
lh,if i iil,<,,,ll i ii ,Iml l inll ,' I,.'¢,11 _.l.hlh' k_,tllh ii%'11 1ii I.I II ) i_,i •

I _Ilbl h".

I i'll lll'_i,t'l '

i _,Ill bi il II

,_tllhi,l II _

li,hd lh'141iin I% _h(l14

Rel4111. % .. %lhl.e_l

(litre

_l,llll lit'li _, lit'II) ,' I I TM (h,_,l,hllill I:ll'vllh IIVi'14 (ii: .I,1 II'l (J,'l li"7 Ixill

I IhllliliiiilllU.!

I,,i,il Ili,l,.ltlln Ii 1,17 II

kl,;' hHtlll_h 'c, iii Villi _ll lilhl_'

Energy Information Admhdstratlon/Commerolal Nuolear Power 1990 ,17



Table D1. Roster of U.S, Nuclear Generating Units In the Construction Pipeline as of
December 3"1, 1989 by Federal Region and State (Continued)

Nlg ._mlmlL,i ..... I '!;, I I _ I".IA"
L'_Ll_Id_lllly ,_Uli'I ('llm,I I,i, J [-'-----t'

I l

IlL'l_hillVI ,. H(tullt_'e._l

'l'l,,_I1_
(Ihgl I(kl_t' ('lllllillll.'hI' IN'_lkI I,l_() I'u._ll.,llltlllh'n (li'lI liWI( _,_,' u_ (,'1' I IIl,_l ,l/ull ,I..'(l(I

t'l IIItllll ('ii,

(llt'n I'l._'_t' I,'tlttlaitll'lI_.' Pi'irk : I.l._() I'l"ul'_ tllllllh's (li,II. P%VI( %% it7 (,'1' .I,,'ul t,'u_ _lq,!

t,i'lllltIB I'll,

'l',md I.h.,_l,ul%'1 _,311(I

IIl, IJl,jll VII ,. ('enlrlll II

tl_.,I,!lIDIIVlll ,. Nurlh (!t,lllrlll II

I(it'hhliill WNP I I,,!$u Wii.,liiiltthui I'%%'l( Ii& %V (,,I li ) (l_) (_/._ll4Ii ht_llli)
Piiblit' lliiWl!l

_lll!,tlfil WNP .I 1,251i Wli.,hilltllliii PWII ( '-I", 7._ Iii (,_,'i ,. (_,"2(t(ll,
Ilubllc lliiwi, i

_lllllli $' ,l'iv_ltt, lli

I'llliil Ill_llhulX 2_(1(I

'l'lIllll I tlllh,II _lllk,_ (11 I llill_l I,t,1,13/I

II llllllt illlil llU<llIH _"

h i/,i,4il,hU I spc IIWI(, lllilllllt!'Wiih'l ri'lit'hu, II%VIt, llll'_,tiiltt_tl._A'llll'i It'llt'llll, I(I,ill:ltll _lipplll'i_,: ii&W, Ihiliclil't.; illlll \li"ilc'llx I'll, (' I';, ('iiiiIliil_llllii

I IitJilil'l'lllit_, lilt , I i1", ( il'lll'liil I]h'c'lil_ ('llll_lIllill_li; %%',Wt'.,lllit4hl_ll_i' ('lUll,,

_ I i_ i'li_l' _liililk; ('1 I, t'iuiklillc'lllIII pl'lllill i_.,lll,ll, Iii, ith'lillih'lv IIl, l'l'lli'tl', 1,1'+ hiw llli_d,'(,i iilll,riilill|( Itt'i'llkt, I_,kilt,tl.

d ll, ClUt,_l,iil., Ilil, ill_lqi_,_lllitlh, iliillll_lllil bl,IV,'l,l, ii Ih_, lii_l fill, I ll_illl ihlll, till(I lhr' u,lllliilil, lciiil iilli,rliliiiii ihlll', ii'-, li, l_U h'tl lut Iguill I,;IA.;!$,I, .,i,t, iillll hull' Iql4q

" I,IA i,.,llliliih,_ I_u Ihl' I _wiu I(i,ll, ll, liCC (I Iii illl(I lllililU I(l'lrll'llt'l' (lllll t'lP, l'_, ii., Ih,_t'ltlil,d iii lilt, li'II,

! kluihlll_, ll't,l,t_,t'll ii I,uil.lh_Al'l I h'l'llsl' iii i%ltllt.'ll iii lillll}

i: _ _ (,llllllt'ltltll t_l_l'lilll/lll tlilh' Ilii_, lll'i,ll i'+_lllllillt'll li), Ihl' IIii111)'

Jl khlul'hiilli Ir_'i'ivull _l lull I,iiwl'l IIt'l'llkt' III '\pill lut4q _Inul, Illr iinll I., il_ll i'lllil.,iillv .,i.Ill,lhlh,il Iii iilli,lllli,, ii hip, illll lit'i'll Illl'hltll,iI Iii II1_, hlhll I'lu iiIIIk iii

Ihi, c., ili_,lllll llllli llllll, hlil , iii iilll,lillilt, lillll_

( lqli_illl'llr P_'iit. l l't'l,i_, i'tl ii I l i_, li_i_i,l,i I h'i'llkl' Iii I'l,bllliil _, illill ii Iglll.ll_iwi, r I I/'t'll_,l , iii April iii Iqqll,

_il illll,i,._ i',ilit-h,ill I(i,itl liili ,i _ ( 'l Illlllll.,stilli, /.llV/llVd ()/li,r+llllll_' tTl'(ll'hlr_, Nil li 1'3(1.(14)71i (1)t't'l'llllll'l Itlt4.1); Hilt'lt'Iii I(u_,Ulilllll $ ( 'lilllllil.,sllilt, ll{i,i, , i/lllll#'l, /,irt,lilt/I,14,

,_,l_llil_ kil.i.i.ri' tfl,rl.i, _lll#_l i i,li'_14(i i.Illllilill_, lUX',l, illld I,;lil,l!.,,$ IiiliqllililllUl ,&lllllllll,,llillll_ll, I,'iiiili I',.IA.75,1, "_t, lilhlllllltill I(_,l_il iql k|lllllk iii Ill'iil'hu
( 'tlli_,lilittllili" I I_it4,%i

1

1
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,, Appendix E

Nuclear Generating Unit Reactors Ordered in the
United States, 1953-1989,

Table El, Nuclear Generating Unit Reactors Ordered in the United States, 1953-1989,
by Year of Order

, Ycm'ly rural Individual Reacturs

Year No. tri' Dcsig. Design
of Lit|its Capt, city Capacity Rt_ac,tor Current Status

()rder Ordered , (MWe) Lit|ii Name (MWe) Surq.dlel +a (December 31,19801

1953 1 60 ' Shirqqngpott bO W Shut down. Iq74. Resumed opcralhu| L '
in 1q77 as a light-water "_ret(Itr reactor.
Retired in Iq82,

1955' 2 465 Indian l_oint 1 265 I}&W Shut dt+wth l(n4,

Operating license v.,ithdr+.v,'n in Iq80,
Dresden I 2(X)' (-;'1': Shut d(_wn, Iq78.

[)ec(m|missi(ming bci|lg "danned.

1956 ! 175 Yankee Ruwe ! 175 W ()r_eratin_,.

1958 ! 65 Hunthoh.tt Bay 6+5 {;E Shut d(.)\Vll, 1076.

|)c=t.'tlmntissilltling beillg :_hmnc=(l+'

1959 I 72 I'lig Rock Point 72 ( ;1". ()pel'atiilg.

1962 2 6,32 I,a (_'l'(_s_;t' 5(1 A-C Retired Iq8'7,

I|addam Nei.'k 5};2 W Opt:rating.
( (+'(llllll.!C'l iLH Ii "1' lt IIk t!C }

1963 5 3,018 Malibu 4(_2 W Canceled, 1!172.
San ()nofrt_ I 436 W ()pt'raling.
l Ihlff(+t'd-N 85(1 (ii" Shill ,dtcwn. b

Ni,w Mile Ih_int I b2() (;l:. Shut tlowit. I-(c',.;tall rqanntxl t't_r 8/89.
( Jyster C' reek 65() C;1" ( )pet'al ing. , ,

1965 7 4,475 Dresdcn 2 7!14 G I:. ()pcrating,
["t)rt Si. Vlaill 330 (;A Shtlld(+wtl lg8t).

R()bert I', (;irma 470 W ()pr'rating,

I_ilgrim 1 ()55 (:;1_ ()r_crating.
M ill,'+,ttmeI b6() (; E ( )peraling.

Indian |)(Hill ,) _73 _vV ()pt'ratiltg,

Turkey Point 3. (¢,'.3 W ()perating.

_t't! f't)OlllOteN at elm (+r tablt'.

=
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Table El. Nuclear Generating Unit Reactors Ordered in the United States, 1953..1989,
by Year of Order, (Continued)

'fc_,rly T<=hll Individual I¢.cactt_l,',

Yu:u Nhr, _q' l'h'sign I )u_igll

t_l' Llnit_, Capacity' ( 'al_itcJlY I_,t!itl.'lor (_'iureid ,._ta_ttr,

( )ldcr ( )_durcd ( M Wt) l Iibil Name M Wt) HUl_phcr u ( I ")cccullwr 3 I, I (JBk})

1966 20 16,514 13rt'_th'.n 3 7_;4 ( i I i ()perat ing.

]hdisadch 8()5 t'- I L ( )l)Cl'_Hii|g,
. ] I. II. l/tflmlsou 2 7(X) W ( )peratiug,

POillt Hcach I ,l_;7 W ( )l_cratiug,
Momict'llo 545 _ ;l'_ ()lwr_lmg,

'i Qttad.Citic._ I 78t) (iii: ( )pcnlJiilg.
Ihm, vrln i:ciry I 1,0{_5 (.iii Shut d(_wn, R,:start tmkHm, vll.

I|l",_Wl|S J'clry 2 ' 1,()(_5 til" ,":,hut th_wII, I'(trstlil'l I'dilllllcd I't_l'_',/89

( )C(UlCC I F187 II& \V ( )pcratillg.
(h')IIL't 2 887 H&W ()pcrttting,

{)tlt|tI-Cilics 2 78 t} ( ;I:, ( )pcrid mt.',.
Pctw.h I]oltOUl 2 |;(l(_S (.}1i 'Shill down. c

Puach I]ottoln 3 I,()¢_5 (.ii,; ShLI( (.Iowii. d

SH)Ulil ) 1,0_}0 \V ( )pera[Jll_,,

Vcrmc mt Yah kcc 514 (.i I : ( )pcratiug,

I"olt (._aIII_HIH I ,17g C-I'_ ()pcrlttilig.
Surry 1 78_ W ()pcrzdhtg.

Surry 2 7Rg W ()pcrt!tiwg,
[)h'd_h_ Canytm I I,()b_4 W ()pcrating,

Thruc Mile I,sh|lltl gI_1 I_& \V ()l_crming.

1967 31 26,47U Ilcll _3 _ -: C'ancclcd, lt) 72.

Ilmlly _44 ( ;1! CiuK'ch'tl, lt}81.
Crysial River 3 _25 B&W i)pcralillg.

K t'WHtllit!t' 535 _," ( )p¢l'l|lillg.

Maine Y_lnkcc _25 C'-I:. ( )pcrltlillg
Prairie I_,htnd I 53(} W ()l_crating.

Poinl Ilcm.'h 2 4_)7 W (}pcraling.
Shoreham 820 ( ii • ( )l'_tu'alh_g lit'cHsu IS::',_icd._'

/.ion I 1,(14() ' \V l)pt', falitlg.
Thruv _,ih.' I_[and 2 t)()h It&\V SJltll down thio h_ 1_)70 accitlcnt

Arkan_as Ntlclc'lr I 85{1 II&W ()l...,rltlillg,

(.'t_ q_cr 778 tj I _ OpcJatlllg.
Indian )'oint 3 9(_5 W ( )pcrathtg,

1 tlrkt:y Ihfillt 4 693 W ()pcralu|g.

('alvt'll ClifI'_ I g4S (.:-Ii ()pcral|l_g.
C:_tlvcrl Clifl'_ 2 g,15 {.'-I ! , ()pcr.qlll|g.

I )t'tlllt:t' ._ _87 JJt__V ( )['_Cl'illlllg.
NaJClll 2 , 115 \\_ ()l'wrllllllg.

I;Ir_m'w, I'crry 3 ,(lh5 (_1! SIlttl dmvlL Rcstm'l unknmvn.

Ih'Hlric Inland 2 530 W ()pcr:_tmg.
I)_mahl ('. (.'_ok I ,()3() \V ()pcrhlillg.

l)_makl (.' {.:_k 2 ll_ W ()perattng,

Zit,u 2 ,04() \\' {)l,craliug.
R.it,ch_ Sct'_) I _1_4 J_lt_\\' ")pcrHlillg. "/

l]ca','t'r \.'alh.'y I 835 W ()pcralmg.

l.inlcrick I ;()(iS (][" {)pcrattl|_,.

I .imcriL'k 2 ,(1(_5 (_|i ()lWrallng.
N<_rth Ann't I t;07 %' ()pc.ralulg.
Ilalch I 777 (,;1:. ()pcrHtlllg. =_

Mill,,t,ulc 2 _'/(1 (.!. li ( )pcralu_g.

Sl. l.Ilt'ic 1 _,_(1 (."l'i ()l)Cl'Hllllg,

%tc t't_t_tlll_ics al end _d'table
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Table E1 Nuclear Generating Unit Reactors Ordered in the United States, 1953-1989,
by Year of Order (Continued)

Yearly 'lmal Imfiv=dmd Rcaci{,is
i

' Yt'.ar N=_. {_J" I)t'sigil i I}t'nit,'u

o[' tlllit_ (.'Lq}ai_!ily I (,_'il[lilt'lly I_t'ai:ttq { "OI'ft'Iii SIIlILI'-,
(}fdt'r }rdeR'd {MWu') L_IIIit Nimw " (MWc) Y,upplit, r " (l)t'ct'tllbef _1,1{)8(})
,

1968 Iii 15,167 \&,rl_lmwk 1 I,I 15 t ii". CaNe;clod, 1_}'72,
\"t, rl_hmck 2 I, I 15' { ii: Cam.'eled, Iq72.
Ih'Uns',,vic'k I 821 t}l'] ()pc'ritlir'lg.

th"ilViSwP,'k 2 H2I {.i1:; {}pi_'ratiiig,

I)uarR'. Armdd I 538 {; !:. { }f,t'ratiug.
Se{ttlcL','MI J i, 14g W ()p_.'rating.

ScquITah 2 I. 1,18 W ( )l}erliiing,
Midland I ,i<12 II& \V Ciinceh.'d, lqSll.

M itlhllid 2 _41,_ Ii& %V (_'iill{.'c'lt!d, Iq86,

.%.'tlSqtitlilill I I,{ {_<; 'til'] ()p{!flilillg.
Slisqllt'hiilliia 2. I,{152 { ill ()pC'lalilig.
l)ilitqo ('8l $',,I } I,()lq4 \V ()pt, I;ilhlg.

I"efilli ' I,{ {i'i til{ {)l_c,rillilig.

[ }a,,'ls-ih!skc I _ili(_ Ii& V_7 { }l_t!ralillg .
lll_ Jill ], 13(I %%' t )l_t,raliiig,.

JlilllC'S A. l:ilzpalrlc:k 1421 (.l I'] ( )pt:ralillg.

1969 7 ' 7,2()3 Joscph IM. I:arlcy 829 W ()llcralillg,

I Iopt" (£'rt!ek I I,(167 {i1';. {)l_erliliiig
Ilolw ('rt't.k 2 1,067 {;I:. (_'an{.'elt!d, 1981.
Zhlilllt'r I H Iii ( ; I _ {.Tilli{:l.'lc,d, l lil4,l,

Mc'( iiill't, I I, I bi{} W {)[_t.'fllting..

Mc{}uirc 2 1,180 W ()peraling.
t"orked .Rivt'r I I,(}7(} {.'_1{ Canceled, Iq140.

197(} 14. 14,272 North AlilUi 2 q()7 \V ()pc'riiliilg.'
SLili ()llOflt'-I I,(}'/{} t'-E {)llUrillllig.
Sail {)llofrt' J. 1,(}81i {'-I_ ()pt'l'iilllig.

1latch 2 78,l (l 1:'. { )perilling.
Al'ki'ill_li_, N tll.'lt.,llf 7 {}12 C-I" ( }pt!l'illlli_.

I.liSlilh! I I,(i78 (i I!:. (}peralllig.

1,aSalle 2 I ,(17t4 (i 1_ ( }l}erlillilg.
North {PoiiM I 583 \V {__illlt.'t'lt!tl, lq78:

I]ellcfilnlc I 1,235 li& V_' Indet]nilcly deferred.

Ik'llcl{inlc 2 1,235 It&W Indcfiuilely deferred,
V_/ails Ihlr I I, 165 _' Under c'oll._lrtlClion.

_iVllli_, []iir P. 1,165 Vi/ Uiidi2r {_'{}IIMI'IIL_liOll.g

\VatPrt'_wd 3 1,1 51 C- I! {}peralillg,

J_scph M. Farlcy 2 82q \V {)pr'rating.

1971 2 I 21,193 Cryslal River ,I 8{}7 V_,.' (..'iltlt't_lt+'d, IC}72.
_tillli_,hll.l_i [ 1,2iX) (ii!, Call{'l.'lt'd, Iq79.

..Slallishiu_ ") 1,2(X} (J 1_. t!alii.'t'h'{t, 1979.

_tlmllll2f I tllX) %%' ( )[3t:filiillg.

WNP ?. Iii{Xi (ll'] { )pt'rltling,
I:lyl-{}l! I I, 120 _V {)pt'rliliiig.

l']$'r_in "l I, 120 W ()l}L'rlllillg.

Slieiir{in I hirri_ I {} 15 %V ' )pcraling.
.Sbr;at{iii Itarri_> 2 q15 W t'alict'lt, d, lli83.

Sheaf, iii I hirris 3 9(Xi %V ( 'illl{:{_k'.d, Iql4 I.

ShoilfOli I[_lfl'iS 4 li(X) ltll C;illCtll{J(I, 1{)141,
Ni}rlh Alllla 3 9(}7 tt&W C.lilll.'.t,it;d, 1{}82.

Nor, ti A rliia 4 907 Ii& W {JaliC:{'.lc{I, 1980.

I"illll}li I I, 160 (3A {?iinl.'c'lt_d, 1{}75.
]:ll[IUli 2 I li'}{) (lA {.iiillC't'R'd, 1975.

lie.aver Va[h'y 2 852 W {)[,c'raling.

V{]glle I 1,2 I(} W ( )l}eialivig.

Vilgllt" 2 1,2I{} V_' { )pi;fiililig.
Nilit' Mile !'oii!l ? I,(}141i { 11'2 {)lwraling.
SIll#lliiit I 770 ( }A {]'all{st'h.'{I, l(}75.
SillilTllil "2 77() ( l A ( 'aliC'l'.lt'{I, 1()75.

S{'t' fil(_lllqilt% iii {'tid {if Ililih:,
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Table El. Nuclear Generating Unit Reactors Ordered in the United States, 1953-1989,
by Year of Order (Continued)

YL'.rly l'ot.I ll=dividtml Kuact,_rs

'_',.:=,t N,_. _t' l)csigtl I)csigit

_.ff l.lllils (,.'i'lp IIL:Il .V (,.?_q)acily ReaL:lc.H" (.'UI'l't;lll Sll|lLis
()rtlcl ()rdct'ed (MWc) l1111tNau'a., (MWc} StJ1_l_lit;t.Ct (I.')cct_nlbcl 31, 1_18t)

1972 3_ 41,373 I't'rlylll.|l I 845 C-1:_ (;ttllCC Itri, 1¢)72

l'crrymat= 2 845 C-|; Canceled, 1:)72,
Fermi 3 1,171 G l? Canceled, 1074.

Qtmnicassct_ I 1,150 W C£tnce led, It_74
Qllllnlcz|ssce 2 l, 150 W CllllCClctl, 1974

Vidal 1 770 (.lA Canceled, Iq74
Vidal 2 770 GA Canceled, It/74

(]rated Gulf l 1,250 GE ()pcratirtg,
Grand (lull 2 1 250 GE Indefinitelyldelk:rrcd,
Pilgril_l 2 I 150 C-E Canceled. It)8 l,

GrecIiwood 2 1,264 I]&W C£tnuelcd, 1980,
Lit'col|wood 3 1,264 I;l&W Canceled, 1980,

Perry 1 1,205 GE Opc_ ating.
Perry 2 1,205 GE hadcfiuitely deferred,

Seabrook I I, Irl8 W Opcratillg license issued,
Seabrook 2 1,198 W Canceled, 1'_88, h

Catawba I 1,145 W Operating,

Catawba 2 I, 145 W Operating,
R.iver Bend I 934 GE Operating,
Atlantic I 1,150 W Canceled, 1078,
AtlaiHit." 2 1,150 W Canceled, 1t)78.

tiriiidwtlod 1 I, 120 W Operliting.

l_i'_tidw'_t_d 2 , l, 120 W Operating,
Dougla,s Point I 1,146 (_ii?. Canuclctl, lr,VI7,
l)otiglas I'oiHt 2 1,146 GE Catlcclcd, 1077,

Stlrry 3 85q B&W C_mccicd, 1977.
Stirry 4 85t_ I]&W Ca_lccled, Iq77,

Comallchc: Peak 1 I, 150 W Under constrtlctioll.
(.Itmmnchc Pc.k 2 1,150 W Under collslruction,

Clinch River P,rcedcr 350 W Czmcclcd, 1983,

St, l.ucic 2 804 C-I'.! ()pcraling,
WNP I 1,266 I]&W Indefhlitcly deferred, i
Batrt¢_n I 1,15'} (]t! Canceled, ¢/77,

i]artt_n 2 I, 15t/ [i|" Canceled, _177.
Ilartsvillc AI 1,205 (Jl_ Canceled, 084,

ttartsvillc A2 1,205 (.)E Cancclcd, c184,
l lart._villc BI 1,233 (lE Canceled, 982.

I-tartsvilh: 112 1,233 (3[" Canceled, c)82,

_Jcc t'ooltlc_lc,'s al t'lld of t_tblc.
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Table1El. Nuclear Generating Unit Reactors Ordered in the United States, 1953-1989,
,by Year of Order (Continued)

Yelu'Iy"l'tmd I Indivhlu.lRcm.,tors ,

Yem No. Of I_esJgu5 I )esigtl

ifr' til|its (.]ti[mcily ('tffmcil'v ReaCiol ('tlrlt!llISlliltI'+

()r,tler ( )r<.Ivred ( M We) LIIIII Nmm.' ( M xA.'e) SUpl+,lier _l (l'Jei.'+.'inh,+_t3 I, I t_14ti)
+

1973 41 46,975 l'yrcmc 2 l, 150 W (_'anucled, / t;7,l.

Vogtle 3 I, 113 \V (_'mtculed, 1t)74.
Vogt le 4 I ; [ 13 W (.Tluicch,d, 1q74,

C'lhlttm I t)5(I ' til", ()lWt'lttmy
(.?lmttm 2 ¢_50 (;1" (;',Inct'h:d. lU83,

I)lue llills I t,llt'I C-I; Cmiccled, It}7<X,

Millstone 3 1,156 W (ii+crating,
Ik,bbh, Spring.4 1,2b(I ii& \V (.'alnt<'t'lt'(.l+I t,llq2,
Allens t'reek I 1,15(i til;+ Cancelt,d, 11_142.+

Alieils (ill't'k 7 I, lSt) Cil_ (.'iuiceled, I i)7(i.
Cher_kee I 1,280 C-I! (;ailaueltPd, Iq83.

(..?ht!l+t:lkct` 2 1,28(i (J-14 ('aiilt'elt'tl, l il82.
CIit, l'(ikt,t, 3 1,2blll (_' I_ (.-'iillceit'd, It}82.

Ih:i+kiliS I 1,280 ('- I'] (.'iillt'eled+ I qt42,
Pel+kins 2 1,2.4+) C-I:+ Caulceled, Iti82.

Perkins 3 1,2k I C..I( Ctuic'eh,d, ItJ82,

.laiinesl+orl 1 1,15tl W . Rcjct:lttd by Nc.w York Static', IqSO.
(!tlllilwaiy I I, ]_,8 x,,V ()perillilig,
(Jtlllaiwaiy 2 I, 120 xl,., (!lllit.+elt'.tl, Iii8 I,
l lilvi'n } q()<) _,V tlilllCtPIctl, lilt4()+

1 haven 2 li(XI _P L.'iillCeled, I tj78.

Sotitli Texiis I 1,25(I Vr' ()perillilig.
SOlith l'exiis 2 1,251) \V ()perliling,
Slt, rlilig I, 150 ' %V Ciuu+'t,led, IqSO,
"l'.¢rt_iit, I I,I(X) W (71ilit:eled, I¢i7(), '

Wolf (.'l'e(,k 1,150 W ()perulhig.

WNP 3 1,2,12 ('-I". lndet]nilely del'i)rred, i
River IJend 2 i)34 (}1". (]'lUlCt.,led, 1q144.

Palo Vm+dc I 1,304 {'-l..'. ()[it.rtilillg.

I)ah'l Vt, l+tle 2 1,304 C-i! ()l+eralting.
Paltl Verde 3 1,3()4 C-I! ()perilling.
,\tlallliic'. 3 I, I 5(i Vi,_ (.'illlCt'h'tl, Iq714.
Alhuitic 4 I, 15(I _ ('alic_t'led, It)714.

ltlaick I"tlX 1 I, 150 ( l l.'] (_anct'led, Iq82,

:_ lihick l"(ix 2 I, 15(i (i1:. (?anceh.d, I(J142.
I)iiVl,, Ih_c 2 CJl)6 lt&_,V (.]!aulceh'd, l i)14(I.
I)ii _'i_,-lira;so 3 q(i6 li& Iii( ('lillt_'t'lt!(I, Iu14()+

Skiigii +I huif<ird 1,277 ( i1 +'. (.'anct.,hxl, Iql+;3+

,Soillh River I I, 15l) II&W Cillll_'e.led, 10714.
S_ltilli Ri_t,r 2 1,15(i II&W (.+illiCeleil, 1ti714.

•_titiill Rivui 3 1,I 5() li& W (;'alll(+'t'letl, Iq78.

_
_l't' hnlltltHt!+> iii t!lld lit" liihit'.
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Table El. Nuclear Generating Unit Reactors.Ordered in the United States, 1953-1989,
by Year of Order (Continued)

Ycarly 'l,`did hldividtml Rt'llctt,l's

'(uar r',+t, l_l I lt'sign I )csil'ri
t,l' I-lllils <.'apilcit y C'almcity l_-t'ilt++t_lr C.'tlrr('lll StllttlS

l+)rdt, i t pldCit,cl (r\lwt,,i t lnit N+itia, (M\\'cJ Stq+,l_liui " (1)¢,ct+inbvl .l!, I+014¢i)
,,

1974 28 33,2<J5 ()+'angv I 1,3(11} L'.l+ (.?ailci+,k,d, Iq75+

()I'llllgc 2 , ' I,,11X) (.','I! (.')tllUt'h+'d, It.i75,
.";i. l'tomllic I I,I(+() (.JA Canceled, It_75.

.'-ii,Rcisalic ;T I,I<,0 (.i/\ Cililceh+cl, I,`)75,
Scmlclst't I 1,21X) (il.i Canct+lcd, I975,

S,._lllet'.'+t,i2 1,2(X) CI1". Cat+lccled, 1975,

Zhtilner 2 1,17() L+li (+tlllcclcd, Iq78,

' ,hliilVSl+<_rt2. 1,45(1 W I{t'jt'cttM by Nt'w 'fork Statc, 1!18(1,
Ilhlc I lills 2 ¢1114 (+'_1! Cancclc,,I, l l)78,

Net's 1 I, 150 \V (?£tlit_t'h'd, It)Tr).
NP0+_2 1,150 W _.hillt'ch:tl, IqTt).

Pct+bhr SIi_lings 2 1,2(_(1 II&W CallC'e[tr(.I, t<+S2,
( Ilt_L'llL'C,,unty 1,212 II&W (,latlcclt'tl, ItJ7_1.

Mtqllagtlt' I I, 15(1 (i t" (.;allot'lt;d, I1180.
Moll!agtlt_ 2 I, 151) (.J]_ Ctlilt+'t'lt'd, [980,

S'kligit-lhmft_rd ,2 . 1,277 (114 Cancclcd, It;143.
. WNI' ,1 1,2114 B&W Canc(,led, I1182.

WN I' 5 1,24(I C.!-I'+, Catt,'cled, Lt_142.
I,'t+rt Callloun 2 1,131> W (..'ancelt,d, 11177.
Marblc llill l 1,1311 W Citncch,d, 1q145,

M,rblt +l lill 2 1,130 W Catlcclcd, 11_145.
l'hil+P_, I 1,233 (il_ (.!ancelctl, Iq142.

IMi1+P',2 1,23.+i <.il+i Ciltlc.ch,d, It182,

Yellow Crt,t'k I 1,214.'+ t_'il.', t'am_'clcd, It_14,1.
'fellow ('lot, k .+. 1,2t.15 ('-I'_ (!lllll.'t'lt,d, Itlbi,l.

Ilarh+n 3 I, 15t_ ( ii:. L:allct'lt'tl, 1_175.
It'l rtr)li '1 I. 15_ (i I ! (hult.'clc.d, I975.

,l'g+'t'£il_,Ish' I, 150 W ('ant:t, lcd, 'I 977.

197.'i 4 4,148 Stmth l)adc I I,I(X) \V (+.'allcclt,d, I977.

S, mlh l)atlc 2 I,I(X) W Citnct.,It, d, 19774
Sundt,SClt I 974 \V (.'allcclt, tl, I978,

Suttll,:_,t'It 2 t)74 kt.,' (.'ilncclt,d, 11)714

1976 3 3,811,1 Vandaha (l,`lwa 1+270 li& W ('anct, lt,d, It_82.
I_1it' I 1,2+_7 II,_t,x,'+,' (.'allOt,lt,d, 1_18().

I ii'l,.' +i 1,2h7 Ii& trV (.+'ltltl't!lt'(I, It+li'Ii)..,.

1977 4 5,(M(} N'fS|".&ti I I 25(1 C.I:. I,h:lt,C'tt'tl b)' Nt'w Ynl'k Stillt', liB(l.

N'f._l:.&(i 2 1,25() (-'-1': I(t'.it'cttrd hv Nt'w Y(il'k Ntiitt.', 980.

I'ah> x,'t'ttlt' 4 l,il.7(I ('-I'. (.'iilltx'h!d, [q7q.
I'ah_ \"t'lth' 5 1,27(1 (.1" ('llilt't'lt,ll, IqTq, 7

107t< 2 2,240 (.';illtlll ('l)tllil)' 1,1211 \Is' ('lillt:t'hrtl, 1t188.
( 'illi ldl ( 'lltlilly I, 120 \V (.';lllct'hrd, IqlqS.

Ot_,ciichli .SUlll+lit!r<,:,4 4?, AIIi_,-Chahllcl.,; II&W, llahct_ck & \\"ilctn,. (.'t_.; ('-I.;, {'lllllbilMiilil Ihlgilita,iilig lilt.',; rIA, (It, llCliil Ahlliiic ('lllilpiiiiy;
(ii.;, (hHit.'ilil I';h't:lric (.'l_ : W, \!,'t!,_llli!2,1111tlSt,(._(Hll .

/_llilll phlt:t,.tl iii ct]hl Maiiilby .,llilil._ I'll, lhc I)t,lml'lllit,iil _lt+I'llt!rgy, I:cbruai) I9148
cl(t'hllillt'd lll'lt'l+llltili, .Itlllt? ltl_ iI
dt¢.t",iiiil iitll}i, _ri,';cd

_'.+\iciiliilivt! ii,itrt't'llil'lil hli_, bt.t,ii ill,lth' hclWr,cii lhc \lille t_l Nt'w Ytllk iilill I tlllt2 I++liilitl l.iphling ( lililliiliV h_ t.h_,,c lhc I+lalil+
[."qhuhli_xYll b), It'lt, lt*lltlllllh +ltilit' Iq_qI

L'l liill I,, iii ;iii illth'liliilt' ,,h_wth_v,ii N*_ '_tht'thih' t'_,l_,l_,I'lii I1'_t'{lillllh'lltlil.
#'l{'llliMllit lit,li llt+llllil t'xllilt,iI iii ( )t'llilll'l, It)_4

/l'.)lt'llMllll +,1('llll"dl'ilt'llllll lit'llllll It'qllt'Mt'll

_llillt < . I'.ll, : _-'.','Ilil_ ,rllialtl,II .,\tllllllllMlall< ,ii. I " k ( ',,#_lon'r</al .V.cD ,li /'owe_, I )f ii!li!lA-0315 ( Wa_,hilighlii, I )( ', N(IVl'lllllt'i llJS-l), I']liclt4y lliftllliliiliOli
,'\lhllililMl:llW, I/, \Iii li'ii# /'/li#li ("ll,_ll<l']]illloll'l ' ( illl_('_,, ( 'fJ',lt, ii#III ( 'lltlt, l'f/lli'#l( ,t 1)1 II{ii:.l,,\-Iittl2 (\Viihhlligltlll, I)(', April I91431;I'*,llt'rp, y Illllll'lllillilili Adlllilii!,,ll£11illll, -

I oifit I:1 ,\ ?.5,1.'%t!!lIiiililltiiil 14i'pl_ll llil %llllli,, _llt, t'lich_l ( _qi<,lllil'lillll"; P'.,lit'h!iii I{r'ltlllllh_ly {'(llllllli_:,_,.illll,'l.tct,#l,,cd()ijcrf//Oit£ /Tel'll'll'>;'l, Nilt41(('i-f)()2(J(NtlYt!ilibt!i
ltlSfil

_
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Appendix F

Foreign FME Nuclear Generating Units Operable as
of December 31, 1989

Table F1. Roster of Nuclear Generating=Units Operable as of December 31, 1989, in
Foreign Countries with FME

( "t+|llltl\ r lluil ['_.III)U {/ l,tK'_lll(gl (,lll_ll_.il _+b titl)il,,, (' I{cat.'hn I{L'ttchll l)alt' ur
( N_'I M \\'u) I._pd d, ._Ul+ldi_!r c ()pln'alitm .I'

,Ar_e.tlml AluLIul I un=l, I}u¢'m., ,'\ilL'_ .;._._ ('N I'II\VP, HII:,M/KWU It)7,t
I:.lulml'w _'tudtflm, I_.i(_ ILu'uvr(_ (x) ' ('N I'_IWR AI:.('I, ItcH3

'l oi|li 2 I !lilts 935

lh'llJ,,'t l )*.H I AutwL'l I' 4t){_ II ) I'WX, ACI! It_7+t
! }Iwl .! .'\l'll'_,'¢'l I_ 4()_) II ) I'WP, A( '1", I_)'i'5

I ).wl ._ ,,X.ut_vvtp li(X) I'll I'\VR I"t_.AM I_}F;2

l)t.:l 4 ,,\utw_'rl_ 1,1_1() I-II I'WP, ,,\( '1!(' Itjx5
l lhzmt'.c I I luy, Iw_!t' _7() Hl! I'\VR A('I,I' _7._

IIImu_,' 2 l luy, I l¢'_r n(l<) I'1 PWI+. I"I<P.AM It)_2
[ Ihtllll_t' ._ I luy, I it'+L'.C I,(L!() I I" PWR ACI'X' I_JX.'+

'l'otid '7 t It|Its 5,511(I

Ilr.zil .,\ub_lu I_IIHUU I,?+, II7, I'\VR \VI!N I' It)N2

I.t=ll I t !lilt 626

( 'iutml. Iii utr I I I_,'1 tttu, ( h=luru, lr+t) ( )N I'l IV(l+. ,,%I{('1 It)'_'l

l|lll,'t' .? I IVt'lhql, ( )lllillll, "I(Itl ( )N I'IIXVI,L ,'\I'('I ItJTb
lhtlt'C J lr, t'llttll, ( )lltiPlIti 7++ tl (iN l'llWl,t +\I'('I Itr/7

Iii u_'t -i I I_ t̀_l trill ( )fll_llIi, 7(_t) )N I'I I \x,'l,t +,\I+( 'I ] u+,'t+,
Ih'tl_ t' ":+ I ivt'l IIHI, ()lll;ll Iii _()(I )N I'11\VI _, A I".t'l ItI_,l

lhut/t' t, l'l_,,t'll(ill, ( }llhlll(i _'_+] )N I'I IVv'l,t ,.\i",('l tj_4

lh'lib't' 7 I I_.l'l It}lt, ( )lit;li i,i _(;() )N I'11\VP, A I+( '1 (}_h

lh llt.'c Ii; IIVL'II(HI,( )Ill(Hit+ I__,'/ )N I'I I\VP. A I'('I {,+k'/

( h'.lulil+v +' llt't;|ll+.'t+tlt, (<)ut+b<'u (,+,_: l(J I'II\VI,L ,,\I'5('I i,q",2

I'i_'k,,+iill_ I I'lvLt+l iuS. ()Ill+li'it) 515 )N I'11\V I+, A I:,( '1, <_71
I'lt'l,;¢'l II1_ .! 1'1_ kt'l'Hl_,, ( )lllill'lt (_15 )N I'tI\V I_, ,,\ I_( '1 Ii7 I

l'lt+_'.e'III|_.! _ ]'l_'_+,++'l'lll!;,, ()IIIHI'II ) I _' )N I'I IV,'I+. A l'i( 'I _}7_

l'It'k_.:llli_.,.,I I+Ici.,c;ill l.',, ( )Ul;IrU 515 )N l'l I\%r'l/, .g l:,( +l, t)7._
I'R'I',_.'IIII_ _' l'it'+,t'rlll+,,, t )lit+Hit ._11, )N I'I I\VI( A I",CI. +_2

I'iu!'_t'IIii++I+ Ih_'l.,{'lIii+t, ( )Ill{li I( 5 I1, )N I'll W Ii, .'\ I"L'l (it';+

I'll'_':t'l l III" .'_ I'1_ _:t'l Iii}!, ( )llldll I( ) I1, )N PI I\V I't A I!('1. (9_'I
I_l_'kt+llll_' PI Ih+,'Lt'l Ill+', ( )lllttllt _,lit )N I'l I\VP, Al!( '1 (_;S

l'(,lllt I rlq't'uu lhi', (_1luud.\=+ (,,It) NII IHI\VI+. ,'\I:.('I I.}_2
Kt'% _, til illiU,\t, It++,,

'li,tld lH I !viii,, I I,{q72

J"lilhm(I I_,_ Ulm,ii I It+\ Ir,_t 4-1_, IV I'\VI<t ,,\ I",li lilT+/

I t t',, ti'+,,t ,! I +_','ll',,i "|4 _, IX, . I'\V I+, /\ I i1', I t+,_l)

<)l_:llut+t,+ I (Jll, llu,,l,, _'1() I V IIx,VI+, .&..& I'+';X

( )lLIlu_}tt, ' ( )lLIlutut, 7 I(_ It.,' IIx,VI,_ .,\ ,,\ lU_,()

I utlll 4 t h}il,, 2,3 III

_',,'r hudllldr', ,II _'lltl _il taldt'
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Table F1. Roster of Nuclear Generating Units Operable as of December 31, 1989, in
Foreign Countries with FME (Continued)

__ ± ....

1 I IL'l_llllll_' , tlrlJl Nlllllt-' ¢i, I I)t.'lllil)ll I (Nt'l MWe) I Lllilllv _' I'YlW d Sulq_lie I t' i)lWl.lllhHi /
I,'rance IMIt'vtlle I <.'her ,3 I(I I:1 I'W!P` 1,14AM lUt4"l

IMleville 2 , C'hel ,3 IO I':1,' PWI( I I,tAM I_gt4
lh.lgey I Aill /netu l you_ 5.1t_ 1",1' / i(.'1_ X,'AI¢ Iq72

Ihl+.cy 2 Ahl _.+.() I':1" I'W 14 I"KAM 9714
Ihlgt'y 3 Aill ii2{) 1!1" PWI+, I"1,',A M c,_7I.i

Iltlgey ,1 Ahl _llll'l I:,F PWR I:RA M qTq
Iltlgey 5 A hl (lll(i l!l" I'W I{ I"l_.AM tlTtl
C'llllt'llOlll I Mtlselle 1,31X) I!1" I'WI,t t"RAM q86

C'attetit_lit 2 Musellt' 1,3041 l-l: PWR I"R A M tj87
(..'hhltul A3 llldrt,.el,I ,lliu't' 36(1 I!J" Cl( I,t \-'tkl,{ till6

L'hillOll II I [ Ildl't,-el-1 ,tlh't' 1470 I':1,' PW lt I"RA M til42 '

f-:'hhloll 112 hldlt'-el- 1,t_h'v <qTi) I'F PWI+. I"RAM *lg3
Chinou 113 Inthe-el l,_,h't 1_(15 1'3: I'\VR I"R AM Iql4(_

ChillOll ll,l Inth't,-t!l-I..oirt' q()5 I':1: PW R I"RA M Iqbl7
(.'litlil/< A ,-'kt'tlclllles 3(15 SN I'W l_, ek(.:'1+'. Iq67

'rt, y._-Mltlvtllc Isere 1,2(1() I:1,' I,MI;IIR N()VA Iqt46
ruils I Ardcehe 14140 !':1,' PWI,t I,'RAM 1'_83

(.'rtlilS 2 Ardcchc til $ I:'.1" I_WII I"RA M 1t)84

('rtlliS .ii A I'det']ll._ gS() 1":I" I'WR I"R AM Iql4,l
L?l'tlllS4 /,l rtlccht' 814(I I':l: I'W R I"RA M Itlg,l

l)/tltll+ierre I I ,oirel 14tit+ I'1: PW lP, I:R A M It)140

lhanq_ic,rrt, 2 [,oil'el gqO I'1" I'WR I,'ll.A M Iqt4t
I)litnl_ierrc 3 I ,oirel t4ti(I I'I: I'\VI,t I:IP,A M ItJt4,1

l)liI.pierre 4 I ,oil'el 14ql) 1+'.1,' PW lt FP.A M I tJ8I
I:e_scuheim I I hull.ll.hin HS() !'1" I'_V 14 Iq_tAM Itl77

l;cs_euheim 2 ! hlut-Rhil_ gS() 17.1,' I'WR l:l,t A N1 Iq77

l"hunmlville I M_ulchc 1,33(_ I!1" I'WIt FRAM Iql45

t"hunluwille 2 Mallche 1,33(1 1{1" PWR I"RAM Itlg(_
(h'llvt'lilles I,II Nord t_I0 I!1 '+ I'WR FRAM I_)l.ll)
Liravt, liucs 1t2 Nord tl I(I I",1; PWR I:RA M It;Nii

C:trilvelines 133 Nord tj IO I':1,' PWI,t I,'RAM Iq_4l

( }l'llvelhleN 134 Nord rglO I !1,' I'\V R 1:14A M I_,lgI
( Iraveliues (.75 Nord u IO I",1" I'WR I,'ltA M I _lt.i,l

Ii
(I rl, vclilies C:6 Nord 0 I() I'1: PW R I:R A M Itlg5

I.e Blayais I (:]it'_,lltlt, u Ii) I';1" I'WR I,'R A NI lC;8I

l,e Ilhtyids 2 C.iirollde q IO I",F PVVlt I:R A M 1_11'13
l.,e lihlylii.,, 3 (ilirtulde til() !':t: I'WI_, I"RAM itlt43

I,e Ithlyais ,1 C}ii" ntlt t/I0 1:,1" PWR I"RA NI 11_83

N.l:,ent silt Seillt" A ube I,.I, I(1 ILl" PW R FR A M I t;147
Nt,genl !iiir Seilllr 2 A til'lt, I,?,I() 1:1" I)W R FR A M 1()8g
IhLhit,I I ,N.'eint,-Mluitime 1,33() I_1" I'WR I"I{A M I t)14,1

lhlluel 2 Seiue- Maril.itue 1,3.t(I i':F I'WR I'RAM iqS,l
I'lduel 3 Seilw.Mltrilinlt' 1,330 El: I'WR I:RAM I (18._

Ihlluel ,1 . Seint'-Mluitilllt' I,t3(} I".F I'WI,t I"RANI It114{, "

Phenix I.hu'd 233 ILl" I.MI:ItR C't,:M 111TJ
.NI, 1.llUrelll A I l .(lir-{?l-('ht, r Jt1() i ".1" (.J(+.'l_ VA R Iq(_q

SI. I,aurenl A2 l._tr-el-Cller .150 I",1" (lCR VAR 1_71

SI. l.aurt'nl III I_llir-el-C'her q 15 El" PW lp` I:l,t A M I til4I
St. l.mu'enl 132 I._fir-et-C'her g80 I':1" I'WP, I"RAM ltll41

SttinI-A Ihan I I_,erc 1,335 I :.1" I'WR I"l,tA M I till5
Sllint-Albaul 2 Isclt, 1,335 I:,F PWR lq_,A M 1ql46

Tricastin I Dl'_mlc' til 5 !:!1" PW R I"R A M l l}8(1
"t'riciislin 2 l')r(_llle q15 !:.1" PWR I"R A M IqS()

"l'rwasiin 3 l)r_une ill 5 t".1" PWR I,'RAM Itll41 "
Trlt'ttslill ,1 Dl'_ll]le I}l 5 I".1: I'WR I"RAM Iqt4 I

'l'(mil 55 tlnlts 52,51t8

(;ermttny, West Ilihll_ A Wcu'ui,i/Rtleiu 1,146 RW I'WR SII':M/KWtl IqT,l

(l:edelal IIihlis II \Vorin_/14 heiu 1,240 RW I'W R SII !M/K W[I Iq76

Rellubhc lirtlkdlll f llr_k(l_ll'f 1,3(17 ItW PWR SII:,/vI/K Wt i lill4h
iii' (.it' rlllllll v ) |ll'tlll_ibtlt'l tel li r illl_bilel it'l 771 K ( i II W R A I';(.I I u77

I ':lllShllld KKI" I .illgt'll I ,,._'1_- KN I'WP, KW{I I()t48
(irid'unrheiufeld KK(I ( i rtd'¢ul'ht'hfft,ld 1,235 IIY I'\VR SII._M,H/K \Vi I 11182

(trclhndt, (KW(1) (ir_ihllde 1,3(X) (i(i I'%VR SII:.MS/K Wt Iqt4,l

( illlldreliiiiiillgell II ( ltllldreliilliiilgt'li 1,2,ll1 K li IIWR _II';M/KW!I Itlbl,l

{ hilidrt'iiilllillgell (.' (itiildrt'llllllillgt'il 1,2,16 K li IIWR NI I':M/K WI I Iu14,t -

INlir KKI I (.)hll (l_lil'i 147(l K I IIWR SII.:M,_',/KWI Itl77 _
ILitll+KKI 2 ()htl (IMII') 1,2145 KI IIXA'I4 ,qlI.':M_q/K Wt Itl814

Krueuullel K K K ( it'e_tllc'hl ,K itit'lllllit'l 1,2hll K K liWI4 A I':( i 1_181

_t'e f_i_,lllltltt!_,td t'lltl _ll' lllhlc',
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Table F1. Roster of Nuclear Generating Units Operable as of December 31, 1989, in
' . Foreign Countries with FME (Continued)

[ ] ] i 1( ,lijilit,ilV lJ l{tult'h_r l(vllt'lol I),tit'tq'

t'¢ltlltlly I.Illll N+um' =1 I.(,uiH.m tN_.'t M\Vt') tltilil',' _ I'ypu r/ ,_Ulgfliel ,' )l,uiilllt m /

(;vrm..._,_',,_i Mulhe.li-l<_,e,hlh Mt=IbviNiKmuht h I+I(,,<, ,_K I MI"III4 IIIN lulq,

(_',mllnuvdI Nt.t,!,.illwu..lhuilnI Ni.,ukilr_,_,'t,'.lht!llll 7q_; (iK I'W R _,II,;M._IKWLI 1.7(,

Nec'kiu wv',flwlm 3 NeL'hu wesl heim 1,22S t t K PW bt .glHM I';,"K WU l.ru

( )bl'lltht'llll K _,_'( ) ( )briBht, lll| ,bl() K( ) PWR Sl liM/KWtl I.(ll_

I'htlil,l_dml_ KKI' I'hililfl_nbu, _-,. Iq_,| KP IIWP. SII,.'.M/K WLI 1.7.

l'hihlg_dm'I_K K P 2 l'hiiGg+,'.hulI-', 1,2b_ K P I'WP. ._II;MIK _,_,'ti 1"144
Klmh'K KS .'4lmh' l_<l(i KS I'WI4 ._II'2vIIK+WII I_'12

IIrll{ J(x) IIiiI,iiil-Ve.ltop 2.,I IIK III'(I14 IIP.II 1.145

I IIIIt'i Wu',¢'I I !_,',¢,lflmi. IN 1,2j() K If PW lt S II '__,'1S/K x,V II 1_)7_

\_'lh'l _,+.|kst'll(K %II'%i") _,VIIt'll'il'.,,vN {i,l() li,{ IIWR A I:.( I ItJ71

'l'l,lill 22 tllfit_i 22,6H6

In(ll',l M.diil'. I Kltllmkkm., 'h'uttil Nmhl 22() lA PI lWR I.-l t)x?,
2 ..(I lA IiI lWR I.-r u_$Mmll_l_ Kidlmkk=.N, rluifil N.thl _'

Nm',,rll I Nm*.lu (lllltr Ihmledl _(l_' lA I'IIWI{ WII . ._"

I{ltlllqlmli Kolm I_.tl llsllmli 207 lA I'11WI_. (_'t t1,'. 9?2
14,illsllm... K.m, l_.i,.illqlu,li 2U7 IA I'll\VR I/r q_()

ImTul I lh,.Im.v I£,_I IA IIWR (II! *mu

l'u_,.li 2 llurnhli.v I.'40 IA IIWR (t1! 9h(i

'l'.tid 7 li.Its 1,374

It=fly L'ilt,rs_l _ t'm.su, I'mt t,lizit _(,0 II. li\VR AM/(II(rs() ItlT_;
IHml \'Uluelh'_e Vet ut'lli 2Ml II. PWR W 1".._T I%,I

'l'i,ttll 2 l.lts 1,12(1

Jiilmn l,'u_t,llA+I'R I _tuU_il l+ll_ I'I' I W('IIWR III'I Iq714
l"uku_hillmlhluchiI l'uktlqumll ,l.lq I'I' IIWP. ( II< lU7(l

l'_,,.li',hi,lmI >miuhi 2 I"uLu',hiltm "l(i() ]I' IIWI{ ( iI_: Iq7),
l'tILu_hlIml llalK'hl ,I I.]lkti_,hillHi "Iii() 'I'I' IIWR 'I()K It)7,1

I"uku',hilllll I )mit'hl ,1 I"uku',hitlm "1(,() TI' IIWI4 II lT Iq7X

I"uk.',h,.m I)ltilt'hi ._ I'"uku'.hinm "/Ml IP IIWR r(]s lqTl
I"ukuqlliim Illllic'lli fl I'uku_hium I,()1,7 lip II\VI{ ( ;1". ltl7q

I"uku_hl.lll I)ml. I , Iglkudfimi_ l.Ob7 lT IIWR 1'( ).k 19_ I
I uku_hH,m l)mm J l.ukuq,lli_i I,()(_7 'I'P IIWX III'I I_i4._

. I'ukud..m l)alm ._ l.'ukti_llhnll I.()(17 I I' IIWX T()S lm4,l

I'ul, ushmm I/ttllli .I I"uktlqliflm I.(m7 'I'P II\VI( lilT ItIX7

( h...L+,i I ( h't,Lm, ,_+i_il 5?9 K Y PWR Mill lq'15

t h:ld.:+fi ? ( k'.km, N.pil $_¢) K Y I'W I,t M I II I tJH(I
l liuum'kii I lhtlvmtlkm<.'hll, Shb'ut,kll 51S ('II I]WR *I'().% Iq75
Ihllnm,kil 2 I li|lllilt.ktt-t'll(h Hhi/tl(l_:ll _l 5 CII I+%VIL T( ),_ [tl7_

Ihltilmlk_l i, I ltinui(,I.,ll+_'hti, Hlu,,.uilkil I,(l(,I, CII IIWI,t 1'(),"4 Iq147

IklthlI Ik.lli+c'hu,l'Jii.it' $?,_', SI' PWR Mill 1977

I[,il_i2 Ik+mi+uh(h l!hi.lt' _i_ ._I' I'\VR Mill ItIXl

Kir.,hiwil/ill..I Kilri_,v+l Nil_llhl I,()()7 TI' IIWI,t r( )K 191.1.'+
Kil',hlV+,a/al,,I KilliwIt ._ Niil-;tll+l I,()(,F7 I1' II%l,'l,t IIll Itlblt)
Pv_ihilllld J Mlhtlllllt-,L'h(i .1+_() KA PWR Wl!_+'r Ill7(1

+"',llhalni_! PvlihlllVllt-uil(v '17() K A I'WI( Mill I(I'12
_'1ihillllll t i_ilJlitlllil-c'hll 714(i K A 1'%1,'14 M II1 l ll7(I

( ft'li I ( )hi+chil I, I l() K A PWR WI'+,ST Iii'l?

( )iii :! ( )hi-c'h(i I, 12() KA I'WR WI:.,_'I lu?14

i i* ( }1111_11%%'ii J ()_,hikiitllln ,II}7 TC IIWR 'l'(),i_ Jlll'_J

4 _tLll(.hii I _t'llchli, Kli_(l_llilllil _4(' K Y PWR MIll I(Jl'l]

_lt'li(,lili 2 _t'li_Jlli, K lieu,%hillltl _4(, K 'l' I'W 14 I I1' I I I)t45
_hiliiiinv I KiinJllllili-vlitl, .%hilniillt' ,1tlI ('K II\VI_, II rl 1_)7.i

_Jllllllllll. {i K il!iJlilllil+t, h(,, .%hllllillll, 7ql ( 'K IIW 14 _.1111 I tIX_

I lik+ih,llnii I riikllhlilllii.vhl., "71'41) K A I'WI( \_,'1';_'1' lilT,l

l ill.',illllinul .! I dkilJllilllll-t!htl 7,"4() K A I'WI4 Mill lu75
[ ;iklihillnll t lilkilillllllll+t'h(i 14I( K ,,\ I'\V 14 k li II 19t_,l

I liklihillllli ,1 'l ilkiiilillliii-('htl 14.t() K ;% I'W 14 M III I u14+|

"J Ill, iii J l]lklii MIllii 121l .Jl' (I('R ( i1';(.' Iti(,$

I tlklll -_ lid<iii l%'ltllii ,()5(I .11' II\VI{ ( II'L lU714

lIHliilll I I(liliil!i Ih,kLilid(, <,Sl III) I'WX ' Mill lu1414

1 _ IrUL'<I I 1 _,iliti.t41i I,III .11' IIWX (i1! lul,u
l ' li'iii{ii ?. I _.lllli!_ii , I I :_ lP I'W I_, _,II II iqbl(,

'I .till 39 t inlis 21&265

%el.'b,IIdliIHC', ill ill,l _d' hil,lt'

=
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Table F1. Roster of Nuclear Generating Units Operable as of December 31, 1999, in
Foreign Countries with FME (Continued)

L [ _.',q,m,lty/' [ [ R,,m.lt,, l/em'h,, [ Ih,h'td(."t_Ulllly _-. Lit!it Ninny. t.ut,tdiun INt'l l_l%V¢_l tllitity c 'LS'p_'d _uppllv_ " <_l+vta|ttm /

Ktlrml, Sulith Kt_*l{i I K=,+II,i. Ky_m_,m;in _.% KP, I'V/I{ %VI._,'-iI It_'17

Ku..B.i 2 Kr,.Ri, k_'t'_ll_=|tllil 11(_5 KI{ t_WI_, _,"1;_ I i*_H.q
Ku-I{i 3 Kti-I(t, Ky;m_= livll l.;t_ K P. PWR %Vl:._r i,_0

Ku. B.t ,1 K¢_.Ri, K yutt glmm _) ._ K P, I'W I_, %VI :._'1' ItD_5

t IlL'hb1 I Ulchilh Kyt'mgl:,uI_ u2(I K I_, I'W I,_ I"P,A M IL_HX

. LIl,...'hivl2 lllt'hin, Kytm_,lmk '_)',]() Kli P%VI_, F'I_,AM luX_
Wulsun_:: Kainl_u, KyCmgl,tlk h2q Kli I'1 IW li A I.".(_'1. It_2

Yunt,_wml_ I YulLvBwmlg, (.'htm,mut _l(k) KR I'%Vp, %VI;."iT It)_(_

'l'(_till 9 t Ivllls 7,22(I

_,lexle_ (algl_m_ %'Ul'th.'I '_,ligtllHt Veldu, Vt'I'IICIII/ (154 I"i' ItWI{ til! lUS",_

'l'tflul 1 tlult 6_4

Netherhtnds l lurssele l l_trssele ,bl2 I'/, 1'%VP, !%Il" M / K W LI <)_3

I )t,dewmu d Dt,dcwmtrd. llet uwe $5 ( IN II%VP, RI )M t}(,i_

'l'.hll Z UulI_ 49") ,

PllklshlU Kmlulq_ Kilr_luhi I?+5 I'A I'lL%VR U( i l", lq'l l

"l'otlll 1 l.lnll 125

South Africa Kuelwrg I L'_11wh,wn q2() SA P%%'1[ I+RAM lq_3

K t_ebt'l_: _ Cilpeh _wn ¢)20 SA I'%VI_ l"ll A M I_ 5

'l't)htl 2 Units I,H4(I

Nlmlu ,'\hvlm_,_ I Ahn+uuz. (.'a_,,'rt's t}(X) C','.i PWI{ %VI"..'.;T It,ll
Alflllll'lt/ 2 /%hlllll'ltL, Cm,'elt's t}(X) (.'S I'WR %%'1"S1' It}X._

.'\st't, I A,,ut), I ltll'll_.t_Vil.t _+.l_ CI' I'%%'I't WI",ST l*+_,q

,&scf+ _ Asut:. "l llll'tlglillll fltlB CI" I'WR WI',";'I" lt)_:_
('t _I'I'L'I_II t'S ('Ud l'elH t"_ tlSg I l I" I|\_, ' I( ( i I I I t}_'l

,lt _St't'ttb re ra Mltdrid I S3 t +I! I' %VIt, Wf!.'-; I I t+(_
-_£llltll NI111i11 S£1Illll Mtil'itl d¢, ( }ill'(;lllt, 'Hi) ("I' IIWI_, (if{ JU7l

flu ( illrt111il Jltll'_tlS

l'rillt_ I l'rillt+, tiu£1chllul_¢' uq7 til", I'%Vli SII:M/KWLI lt}_
\'mCd¢'tlu,, l 'l tll'l'B_:_'.lllil +_() II I ( i(_'P, Sl+At ' Jt)"/2

\"mldelh+', ?. *l+u Iagcm_ :_2 I+.M I'%VR Wl+_'t' ltir?

'l'.lilJ II) 't)lilts 7,606

._,eden llar,,el,m'k I Pvhdu=q_hus OU() ,',iY II\VR A-A _tl75
lla1sul+auk ? Muhvltdlu.', 58.+, SY IIX,%'I,[ A-A, Irl7"/

l't_r,,umrk I til+pm il_, u7() Sll IIWR A-.,\ lqgl)

l"ur_mark 2 llpps_da qTl} Sll II%VR A .A l_i_;l
l,ulSlnal'k .I t ll_pmlh, l.(ltl() F',IJ IIWR A .A lq_,l
( ],,km_,lmlnI_ I ( )'-,kar'.,hmm_ ,i4,+'. t )K IIW ii ,,\-A it)'/1

( ),,k_:r'+hau=,l2 ( ),,kar,,haivm {',()5 ()K IIWR .,\+,,\ , 1_}7,t
( ),,kar',hmnn 3 ( },,kar,,Imml_ I, Ih() ( )K IIWI,t ,'\.A I_)_.'.,

I+,ingllidS I \"==rt,.'r_. 75() !,iii IIWI,t ,,\-A 1¢)7,1

I", it=glml,, ,_ \'roberg B(X) ,",iii PWR %VI .'.._'1 lUT,l
I{il|_,lh+ll.,+,I ",'lllbel_4 ql 5 SII 1_\%'1/ WI!,_ I It_X(I =

I,tlu_,hal', ,1 %/arhert,+ _1 ._ ,',iii I'WR %VI:..'-;T I_)t.+,2

'l'utul 12 t lulls 9,[1112

Swltzerhu_tl lh, l,lmU I I h_vittngun 35t) NK P\%'I{ %%'I!SI It;h_+

llr/tm 2 I.) ,ellill_t.ll 15() NK P%VI{ WI:,HI lqTl

( it_t.,,#t,n I )mdk¢.'n, .'-;() _,1(I ( ii' I'%VI,t K Wtr t_'t_
I ..<.,ih,.,ladl I,eil",,,h,dt q"l() I K IIWR ( i I!1'.<';(.'() I t_4

M uhh'ht'r_4 lit'lhr' ),2(_ II ft IIWI,t ( i I!'I"A( '( I It+'t I

"I'1)t111 5 l lnJt_ 2,9,_6
_

Sur' ('t_I+lll(+It'_', iii _'_ttl td' t+d,h'

+
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Table F1. Roster of Nuclear Generating Units Operable as of December 31, 1989. in
Foreign Countries with FME (Continued)

I.......................I i I('Ilium' v h I{I.'zzt'tt;l I{t':lrh_l I}llh] *ft'

..... __,,L,.,t]__...................L:,,_.L_I:,_,],..:, " ..... i ,,,.,,,,,,, ,N,.,,_1%_,.Jt_t,h_" I_'1,('J _.H,I.'.," )l,_',.t.,./
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Table F2. Key to Utility Codes for Rosters of Foreign FME Commercial
Nuclear Generating Units

C'.ode Ninny uf Utility L'uuutrv

Ill; 13riti._h Nuch.,lu' l"ui+'Is l+,Ic' Un U:cl Kingdom

BK KernkndTwelk l]mkd(,rl'(hubll Wcsl C]eNmmy

HY I:Inyeftwcerk A(.I \Ve.sl (ih:rnimly
IIZ l;'tiili£tn L'enlri+ii,s Ht+,tric+{t+4 SA lll'U/.il

C'H Chubc, l+h.'vtric Powi..u COmlmUy, l'uc. :hipiln

L;): l"uerz+,s l_l_.,_+'tric'it_+ell.' C+it+ilun+i SA , Sp,ttht

C,K t.'huBtNu l_!,lucti'+c P(_wet + (+7;(uril++lny J£qmu

C:N .C,,.+nli_ion Nt_c+,,mtxl dc' F',nt+r_4iit Altllll+t.'lt Art4cntin+l

{.:8 Cornlm,fillSevilhulu dv l_l_'ctricidadSA Slmin

k:+l ' C'euinilcs Nuch.mr,.'.s del Norle <'gA Slrain

}!ii ' Soi.'ii+'tt's RetlniL's d'l+'+ucrgit ' du l;lws+in tlc' ,l'l,Nvtlui llc, IBiilnt
t_.1: I.:,lt:utHcitc tiL' i'!'ttllL'L' ' ];'l'£111Ct'

I_L; IVlini.'.itry of l+Icctt'K'ity l.gypl

Ervt l++',mprc.,.++tNttc.i(ni+fl l lidrt_clvuit'ic+i did l+,ibtlg(+rzilnli SA Spiiit+

l:<u" Colnisi(,m l"edcrtfldc l!Ici.'tri:id£1d Mcxic'++

I:I+ I;'uc'rzas I:';ll.'c:trictls dci .Norocslc SA ,'g.'lmiu

CI'Ct Cietn¢in.schtd't_k_.,l'nkrtlfl wv.rk (_ rohnflc" Wt'sl (h.,rn-,_ln y

t;'K (h..mem.,.ic:hlll'tsl:c+nlkrllftv_,¢'rk Nvck_tr \Vest (h.,rlnlln)'

CIN (jenlt.c.schlll',l_cli.il,,+: Kl.,rrit:uc, rgit.'ccriirllh: Nedurhuld NV Nt'tl'_erhmds
LiP Kt.,n'nkrill'tv,'erk (hwsgct1-1)ilcnikt'n ACI Swilzc't'hutd

1113 Ih+kkilidt+ I{Icutric I'm, vcr (J(ulil+an.'s' .l,,il+lin

III.'; Ilidroclcclri¢_t I']kl_tlll_tla, ._A Sl}iiin
til . I.Ii_,l>iuill.l,'r,ul¢c,.ht+'il dc l.]+"it,lgiil NucltJilr _A _pliin

H K I lochh_'li+ll)Cl'_lltir !_[t'l'lik riifl wC"lk (.llnl'li t \Vc'._l (iL'rilllili),
It() tlydrn (,)tlCbt'c: ' . (.iilllildll

IlL! r I!okui'ikti i++lt'vtric Power (.._Ol!ll_lin\, Inc, ,liii)iiiI ',
lA 'hlditUl Atotnic' I:_tlct'l:tY (..'ounnissitn/ llitlili

18 II)c_rd uc'ro SA Bpilhl +
II) lndivisinli l')ocl lielL-tlU ui
Ii. I.']illl_ Nii'/.il_nill¢ pcr I'l+_llL'!_hl .i'h.'til'il:ll Ihilv

I'1' SOuir¢lc' lntcrctlnuntulic:tll_., IJc,l_l+' tic (+iii/. t'l d'l+]vcirivilv llt, lt4iunl
I\" ]lnlllrlin blliln_i ())' (|V()) }:iiillllld

.ii ) J'lpL_ll Ahllnit' |_(l'+Ycr (_'Ollll)illi.y .Itip_lll
A I_ali_,tli 17.loci ric l>oW(,'r '( '_lllll)llll %' .iilpiill

K |:i I_tH'll!41'lit'l'A'l+'i'k P_X,lv'-tl_lyt'i'll\vcrl,, ( iinbll \Vest ( i¢l'lliilll)'
K C; Kerllkrlil'lwcrk ltl'un._l_ucllcl _,Vt'sl (ici'ni_ui),

KI , (c'i' ikriiflwt, rk l_ur \Vtrhl tlcrnlan)'
K K I_(Hnkl'lift_v('rk I_rut!ilillit.I (inlbJl _l,'c'sl (lc, rillllll b, :

I,_N Ku'rnkrlit'iwt_'rk l.il_l_t'-I']lll_iltilitl ( llilbl I \_,'csl (icrliuinv
K() I<.t'rlikt'iil'lwt:rk ()hrigllc, illl ( iliibll Wl;;_,l (il!rnllill)'
K I_ i_t,.rnl4rliflwt, rk I)hilil_psbur{.t %,Yc_l (;icrin_ui),

KR _(lltfilll l:.]ct'Irit' lloxYt, r ('(lllll_lli+V KOlt, ll
I_S Kt, rnkl'iil'lwt'rk 5lildt_' ( ilnbll \Vt_.sI (.it'rllllili 7

KLI . I_t+'l'lll<rttl'lwt'rk {lntt'.i'\Yt*blc'l ( ilnbll ttVt!sl ( lt!rllliill)'
K Y K),,ti_hll I.]cc'lric' Po+Wtr (.'t_tiip_lnv lhc: .lliplin
I.K Kc'rllkiill'lWelk I tgllshidl S\Vilzt:rhuid
NII New Ihl.llisv,,ic'k l:.lvc.iric. P(iw(!r (/()lllllli_ihitlll ('tIIIIU.iti _

N 1{! Ntit'lt!_ir I;+ll'c'lric' I_luilt, d KJliT(l(lln
NK N(u'd<_st_uhwt'iT.cl'i_uhc I_rill'twt'rkL' ,bi( i SxA'ilzt!rllilili _

Nrl Nuc.!t!ar I';leciric'ily iflc {.Inllt'd Khijg(Ioln

t)K (')K( i .,\klit'btdiit_ ,Swt_tlen
()N ()nhiriil IIY(hl> ('lli'p(u-alilni ('liliutla

|)A I)aki.hliin Ah)lilic' I:+llt.'r{.;)' ('lHiinlihhitln llill.iisiilli

PI" Powe_ I_c'itc'l(n' tUidL Ntic'lclll + I"uc'l l)t,vel:il+lnt'nl {'orlli+i+iililin .l_iplill
PR I)l't, ii_.+t'nt'lt_klrti A( i \Vt'_,l '( itlrnili'iiy
lC/. Nk.' I>rlwinciillt. , Zut,ilV¢'-;t, [:.uln"tkit'-Mual+_chlll+llij Nt'lhc!rltuids

It\V 14heini._uh-\¥cstl'iit'liseht+s [::.lccirizitat.i_wcrk A(I. \Vest (+icini+iii),
.SA 17+Iu'torileith, ,.Supply t.'tmlpiiny tit _(+tilh Al'ricli +otitii Al'ric'ii
SI:t _lli I l_,li._ V+illt.nl'ail_vt'rk _v,'eticn

.St" Sct_lti_,h Nile'lt'iii 1, nilctl Kill_>(lonl

S17. Sill_'ii'lt' I]c'II_o-I:l'anc'uisc d'l']llt'igic Ntl(:lciiil't! MI)II+ilIll(" lielgiutn

_1_. _cl)iitg I- Iii+lilt'r+ K t'riik riit'l wt'rk _go_,¢'ll_ic'hlifl \I,/t!_il (iel+lniln) ,
,SN Soc.icr<' d'l:.nult_;iu %Jtlmlt_tiil't, |,'ltilit'l+-|]t.l_t) tlok Ar(tt'.llllL!h t:riillt'tP
S'P Shikoku I';It_utlic I'<,\vt,r (.'+llii[llili+y .lilpiili

S_' ,h.++Ytlsvt'nk_l K rill) /%I_ _wt+'tltm
'1'(i 'llihi_kii 171t,virlt' Pr. ,c'l ('_llnl+iili+y, INc. 'Jtipiiil

TP 1 nkb't> I';Ict.'iric I_t,,_<!l ( t,inlilUly .li.lpiiii
I'V Tc,(illi+4uutlt, tt s%i+.lilllll ( )_' II'V( li I:hlhintl

'F\x, ' lliiWiili I_(_',_,'t'l (+'tiliililUiy Tiiiwiin

til! {luit,'+ I:.lct'lric'u.l"cn<_,u St\ +Spllill
IlK !,lnitcd Kilig(lillli Ah)ulic I:.ii('r_y Aulhtirity I+hiitcd Killt.;tl(Ull
Y( i ,l_ttv_it_t+ I !lt't'll'_+lllt" _liltl I:h:+'lll)pl'iYlt'(l_i Ytl<l.'+()hlilVili "
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Table F3. Key to Reactor Supplier Codes for Rosters of,Foreign FME Commercial
Nuclear Generating Units

(..'(Klm.' ,'_+llllt! (,_' ,%uFPpIi(.'l (.[{itlllllY

.,\-,,\ ._,_I :,A .A I_m, .,\ H ,Nwedun

.,\L'II ,\(.'1!(.' with (.'()I'/T(.)SI _,m.IWu'.,tint4hum,u (_t_rl',. Ik'l_:,,nun
7t%(.' it.:(.= A{+.'IiL!I+-,(.Jt'(.(III%tFLIUtIt)II*+I._luL+trklUL"_+.h:(.;h_nl,.:rt_i ,_,,X 13ul_,iunl
,,\ C'I I' .&('li(.'/('()i)/(Jtuu_tll+l.t_it_'/l_'kAM/\Vl!.%T t"l_lll (:+._

Ali( [. /_{L)IIIILI I'illL'l_y til' ('illln(lil, I,t(.I. (;_lllil(.l;t

A I!l: ,,\tt_,un,..luet_t _c;,,l.)<in.t Ll._;.S.l_,

.,\ I'i( i /%II_.,.'m,.'uw l ileklli,'il_lu{-(, iusull,-,uhM'l, A F'.(i.lu+luluolk,,:nl A( i WI+..,.,I( ;,..:,nlzmy

.'_t/'( ii 'r I _(+'( ) +_ll+.,iihh_ M(_L:L'III|IL:tl Ntlu'lUillL: _;pA/( ;'_'llt'lill I_+{,_',L'tli(.' 'I'L'L;hlIILHll ,%(q X,'iL:ICS, (_+(lllll]tllly II_dy

A I'( Ali ,llliu I)t)x,,,'L!l ('tillL+JrtllUlJOII, l.ld. I_IIHI+_(.IKint-,(l<m_
I+llt,t I}ilb_.}+.),,.'l,./lllt)\vll I3(w+.:ri R.+d_lkt()r ( i_llbll _,VU_,I ( ;UI'IIIHIIy

.<.'lIP,,'1 (..'(IIIIFI_ILT,I|iL' I:.IuL:'II'!JML'(..'ll_tllJclti(+' l"r_ilict_'
(-( ;ii (,'_lll_.t{jiilll (h.'nur,'.tl l'_luutliu ' .(;ILII_ICIH

(.'()1)/I { )SI (.(+ck¢lill ()uBr(._u+l)r{_vid'uncu/}:r_.muo 1 _sl SPA IluiBjum

I",ll I I!n&,,li_,h t!luctrju" (,.'(L I,td/ff, zd'_(.',)ckmid \VIk'ox C_l,-"r;tv]or Wou(.hI_w (J_,)nsllucli<)n (..irl. LlnitL, d Kjll_d(+nl
]:I<_,&M I:lillll_lhml(:: St_ui_.'lt." I+rllllul_.,+\lliL'rlL'llHIu di..' (.-_(H|SII'UCIi_,HIS AI(IIIIJ(IIIL'S SA I;I+;IIIL'L'

( ;i'i ( ;LHII.:I'H] l",l',:(:l,i',: (+'l_l'lll]'_tljy (!...llljtL!d ,%l/.ttL_k} l._]lllll_:d .%I{ILL:%

(;1"(/ C;UnUl_il l']uutlL(: C¢lmp_ulv (LInit6d Km_.(.hm_) llnitu(.I Kin,_d_ml

( ii+ I".';,('( ) ( Junut++l l:,luct ik' I l+:¢[lll+,+:'_ll+_UI'VIL'(Y-,(++;(qllFi+.llly Unitud ._ItllL'_,
II 1'1 I1 lt+lchi J+ll_qlll

I lt't I1 1h)'c'htu,lUll'),..,rttt'tlr+l,t,,mkt()rl'muCimhll \Vu+I ( ;(.:rnl+|ny
I IIN Int,+'rntfli(nmlu N_lllitllll l'll'tlllL'+IkltH'lliltl (,Jrnhll/I h)_.'htiul" A(; '+_,"_.'sl(;Ul'lll_Llly

[r''l l.+tl''t+'ll lind l t)tlhl'{_+ l.ttl llldi+l

NII II P',lit',ub_.',hi I h_'tr,'v lndu',t riu_,, l.t<.l. J;il+)till
NI I,t.,\ Nt_ulu_tr'(: It+dnmm kcmlt¢,rJ A '+.'tlll/+ltl ltttly

NNC' N_dh,md Nuul(.'+_tl('(+ll}t)r_llJ',_ll tlnil(_'d KinBcltml
N{ ) \" ,A N( I ",' ii L(+lilt_' I :I+_1ILL:{.+'

NI'(' Nuulu_u ('unqmny, l,td, Unitud Kiol_,d()rn
t,t,_:(. Riuh_u(.l_,_m,+_L'ltl(.khq_ IIl(.lJ_l

I_,liN'1 I,{(,tt,,'_,.htnr,,.:I )ri,_k+.hil,, r_|+tdqcl,,ch+.tl+l+,i.j Nuth,.:_hnl(l',,

,%/\(',%| _(IL'IL'LL: r%Jh_l_.:iCllllL' Lit.' ('()ll%ll'llC(itm', _IUL'_IIIi(ILIC_, I:I'_II'IL'L'

._l,&(+ _(i_+:_,+.'tutlc'?, l_t_u,, t't Atuh,.'t>, du (_'lCtl"+,(ll I"I'{IIIL'(.'

t-,II-'.NI,' K Wf. ; ,'-;iumunsA( ;./K Wt+ \Vc,+I (Jenninny

I NP'+I; l'hu NtlL+iL'_.II+ l+t_v,,'t-'r(Jl{,tllh ]+li.J. ' UIlil+._(IKinBd(}m
1(),_ l_,shih+_ Jtq_,_nl

LIK,&I! (.lldt,,.'d Klll_..,d(llll ,,'%,lt,r!llcI-nur_y .,\tllh(qlt i' thlitu(.l Klll_,Ct('ll]l

VA l,t \"_tritlu_, _,Ul+l,liur.,, \]ti+i()u'+ C(}lllllljl.+'s

V,'li_ I \Vt.++,tin_.hiitr.,¢++ (A_+I+, t.'nitud St;ftu,+,

\VII, \V;duhtlndh+t_Lt +Incluslilus, I .td. lndJtl
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Appendix G

Foreign FME Nuclear Generating Units in the
Construction Pipeline as of December 31, 1989

Table GI. Roster of Nuclear Generating Units in the Construction Pipeline as of
December 31, 1989, in Foreign Count¢ies with FME
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Table G1. Roster of Nuclear Generating Units enthe Construction Pipeline as of
December 31, 1989, In Foreign Countries with FME (Continued)
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Table G1 Roster of Nuclear Generating Units,in the Construction Pipeline as of
December 31, '1989, in Foreign Countries with FME (Continued)
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Table G2. Final Periods of Pipeline Projections
forInstalled Nuclear Capacity
in Foreign FMECountries

Final' Period of Pipeline Projeotlon

Country , LowerCaseRelerenc'e, UpperCa'jeR_lorenc_

OECD Countries
Belgium ............................................ 2010 2005
Canada ............................................. 2000 1995
Finland .............................................. 2005 2000
France .............................................. ' 2010 2010
Germany, West ............................... 2010 2005
Italy ................................................... 2010 2005
Japan ................................................ 2015 20_5
Netherlands ..................................... 2005 2000
Spain ................................................. 2005 2000
Sweden ............................................,, 2020 2015
Switzerland ..................................... 2010 2005 '
Turkey ..................,............................. 2015 2000
United Kingdom ............................... 2010 2005

Non-OECD Countries
Argentina .......................................... 2010 2005
Brazil ................................................. 2015 2010
Egypl ................................................ 20 t 5 2015
India .................................................. 2005 2005
Korea, South ................................. 2005, 2005
Mexico .............................................. 2015 2010
Pakistan ............................................ 2010 2005
South Africa ..................................... 2010 2005
Taiwan ............................................... 2005 2000
Yugoslavia ........................................ 2010 2005

OECD - Organization let Economic Cooperation and Development,
FME Free Ma,'ketEconomies.
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Appendix H

Foreign Nuclear Generating Units Operable as of
December 31, 1989 in Countries with Regulated

Market,and Centrally Planned Economies

Table Hl, Roster of Foreign Nuclear Generating Units Operable as of December 31,
1989, in Countries with Regulated Market and Centrally Planned
Economies
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Table Hl. Roster of Foreign Nuclear Generating Units Operable as of December 31,
1989, In Countries with Regulated Market and Cent_'ally Planned
-.'¢onomles(Continued)
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/.iiptllllzhl' 5 I_lit'll',llilill, {Ikl'liillU q._q tilt PWIt , AILI". llSll

Tid)ii 4Lt I. tlitl_ ,t4,1116
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Table H2. Roster.of Foreign Nuclear Generating Units In the Construction Pipeline
_ as of December 31, 1989, In Countries with Regulated Market and

Centrally Planned Economies
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%k"iilI_i '1 K Irlllpit'/ ()._() W( ) I'WR A I':1': II "l

_l'_' tluHIl_Ht'k iii rlill i_l" lilhh'

Energy Information Admlnllltratlon/Oommeroltd Nuclemr Power 1990 121



Table H2. Roster of Foreign Nuclear Generating Ur_ltsIn the Construction Pipeline
as of December 31, 1989, In Col,r_trles with Regulated Market and
Centrally Planned Economies (Continued
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Table H2. Roster of Foreign Nuclear Generating Units in the Construction Pipeline
as of December 31, 1989, In Countries with Regulated Market and
Centrally Planpe_JEconomies (Continued)
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_(,l_' "( '_ll',llll_ll_ll lq{_'lillt'" Ill lhi_ O_'l,_,,l llldlld_", llllil', ill _l_'i_ll_,_i i_lld lh_:,,_' lllld_'l C_ll',llll_'ll_ql illl_.l l_lilllll_'d l}llll _'llll_.'llll_,' iii{' :'xp_'clc_l h_ b_' {'_qlll_hg_',.l

_lttill.'t'_ Illl¢'llliltl=_ll_ll .'%_ll'_llll(.'I",11_'1[;.?'\,_,¢'1|_'}',.\'ltc/¢(Irl',,it'cl I{l',l='hu'_ III lib' ii'IiI/(/ {_'iUIIlilt, ,'\tl',lli_l, .'\PIll Iqq()}; .\'tlc/u_lr ,%_('I¢I_. "W_ild I,isl Cd'NllLli'l|l
I',_v,'_'l I'hllll'," (l¢'bllli=l> Iqq()l, I_1_ t_.tl._; .\'llch',, /",t'm,'_'r.,=' I,h'_,,lll_,,tl/. "W_ohl Ntl_'le'_tr Illdu,,Iry I I_tmlb,_}; lu¢_(I {.lull,. Iq_q)," PI_ _.11
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Appendix I

Annual Capacity and Generation Projections, for
_ U.S. Nuclear Power Supply Scenarios.,

The projections Contained irl this appendix were de- The post-2010 capacity l'u:ojections are b_sed on a lin-
veloped iii accordance with the ttssumptions detailed ear interpolalion ot" nuclear tape, city requiremenls es-
in Chapter 2 oi' this report, "I'ttb'le 11 provides the zm.- timated at f-year intervals beginning in 2011 for the
nual delail stlpporting lhc capacity i_v{)jcclions tk_reach Lower Reference and Upper RelLq'ence cases, There-
nucJear power supply scena,vio shown in 'Fnble 5 ;_ttltl tBre, these projections should be regarded as _.mnual
'I'_tble 8, Table I2 presents _tnnual net gelmration pro- ilverages,'
jections for euch nucleur power supply scenario, _,

7f)'lh_.' '_alut"., I1', till,, apl,Cl_di.* _,n_' p__'st:ultt'd nii terms ¢,t cnh, tu.hu' years. 'l'lle LIS. [)epalrlmcnt _)1'I{lmtgy's ()fflce _t" (..'ivili;m I_.ac.tiCmcli_,c
_'VltSlt' Mi|ll;IL',t'lll{,'lll, I_H ii,, pul'p*,',,t.',, c_ulv('l'l", lhr' gt'llt'l'iIlhHI pl'¢_lt!t;li{HIS tt'_ fb, c';d _'(_iiI'%,

i
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Table, I1. Annual Projections of U.S. Operable Nuclear
Capacity at the End of the Year
(NetGigawatts-Electric)

Scenario

Year No New. Lower Reterence Upper ReierenceOrders
Case Case

Case

1989 t' ............................... 98 98 98
1990 ................................. ' 99 99 99
1991 ......................... ........ 99 99 99
1992 ................................. 102 102 102
1993 ................................. ' 102 102 102
1994. ................................ 102 102 102
1995 ................................. 103 103 103
1996 ............................... 103 '. 103 103

1997 ................................. 103 103 103
1998 ................................. 103 103 103

1999 .................................. 103 103 103
2000 ...: ............................. 104 104 104
2001 ................................. 104 105 105

2002 ................................. 104 105 105
2003 ................................. 104 105 105
2004 104 105 105
2005 ................................. 194 105 105
2306 ................................. 104 105 107
2007 ................................. 103 105 109
2008 ................................. 103 105 113
2009 ................................. 102 105 118
20 t0 ................................. 100 103 122

2011 ,,, .............................. 96 105 124
2012 ................................. 91 107 127
2013 .............................. 82 104 124
2014.. ' 72, 100 ;20
2015 ............................... 69 103 124
2016 .............................. 63 102 125
2017 ................................ 59 105 129
2018 ................................ 58 109 ' 135
2019 ............................... 58 114 143

2020 ............................... 54 116 146
2021 ................................. 51 121 153

2022 ............................... 45 122 156 "
2023 ................................. 41 124 16 i

2024 ............................... 34 125 163
2025 ................................. 28 126 166
2026 ................................. 22 126 168
2027 ................................. ' 14 124 168
2028 .............................. ' 12 12tB ' ' 174
2029 ................................ 8 130 178
2030 ................................. 6 134 184

a Ach,,al.

Sources: 1989-2010--Energy Inforrr_ation Administrabon Annual Energy Outlook, DOEiEIA.0383(90). PoI_t-2010--
WINES Model.

_4 Energy Information Administration/Commercial Nuclear Power 1990



Tat le 12. Annual Projections of U.S; Nuclear Generation
(Net Terawatthours)

Soenarlo

Year No New
L.owor Reference Upper RulorCn_coOrders

Ca,,_o C._aso
Oa,_()

19B9n ............................. 529 5"" _ 529
1990 ........................ b 541 5,1| 541
1991 ................................ 551 551 551
1992 ................................ 554 559 559
1993 .............................. 555 566 566
1994 ......................... 557 565 565
1995 ................................. 558 573 573
1996 ................................. 562 575 575
1997 ................................ 566 57B 578
1998 .............................. 572 583 583
1999 .............................. 570 582 582
2000 ................................ 572 586 586
2001 ................................ 579 595 593
2002 ................................. 582 598 598
2003 ................................ 586 60 i 601
2004 .............................. 589 606 606
2005 .............................. 592 608 608
2006 ............................. 595 611 619
2007 ............................ 595 .613 630
2008 ............................ 595 616 642
2009 ........................... 598 620 673
2010 ............. :................ 595 620 714
201 ._........................... 567 603 706
2012 .... .................... 544 612 726
2013 .............. " ........... 492 591 717
2014 ...................... 425 572 700
2015 ............................... ,109 596 717
2016 ........................ 313 598 735
2017 .............. 353 616 763
201B ...................... 344 644 800
201 !) ............ 3,12 680 B49
2020 ..................... 320 694 875
2(.)21 .............. ,'.107 622 016
2022 .................... 268 7:.18 932
2023 ................. 244 760 963
2024 ........................... '205 766 978
2025 ................ 165 776 1,024
2026 ................... 131 759 1,015
2027 ........................ 84 749 1,016
202B ...................... ZO 776 1,0,'(i
2029 ................... 53 802 1,1 _
2030 ................. 40 852 1,1 / I

" Actual.

b Valuu from Ihu AEO was rr,_plac(._dby lhr: valuu horn thu h_ternatlorlal Nu(:loa_' Modol.
Soulces: Historical Generation Data--l:nurgy Irdolmahor, A(Jrninmtratlon, Monthly t.:n(;r.qy t-_:,vlc,w, December

1988, DOI:./[::1A-0035 (RS/12) (March 191.19).Projected Generation--No New Or(h.,ls Case-- 1990.2010, Annual En_,.rgy
Out'took (199()), [.)OEi/L!IA-O:IS'J(90); 2011.2030, Irltornatlonal Nuclear Model (INM) (1989). t_owul and Ul')pef Refer-
once Casu.,; .-1990-2030, INM
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Appendix J

Status of U.S. Nuclear Plant Construction,

Introduction ,,,.,u,,
in n)i,',,udcurret_t dullnr.,.,.,th,t is, tile _.'_,,.,t_ure in currellt
dullun';+_._t'_t IILIlllbul' _,_1'dit'l'_.'reJltyeurs,

Thi,s Appex_dix pruseuts cojlstructiutl oust and mi'lc,-
stone duttt for uuelc,.u.ru=dts in til,,: cortstructit'm pipe- l)tlring LC.)_l_,.5 units elltured ct_nl_tlerch_lopc,nllic, n,
line,7_uanceled, or in comrnet'ci+tl opurati0u as ni" l)c,,, units were untlen' c,c',nl,s_ructic_ll,ttll_.l7 wc,z'c,th:l'erretl, _'
cember 31, lqSq, 'T'he ch.tt=tin this +tl-_l'_endi,xwere col- 'l'he sltttus +tso1'l_)ece=ttt-,c: 3 I, It98_9,is ._howll in l"igure
letted from nuclear utilities cut ["twin [!,1A-254, "Semi- J I, ()t' tile 8 units tllltler constt'uctiou_ in l_;gS, 2 clotured

annual t+,eport cm Status of Reactur Ccmstruutic_n. ''+'; co=t_merciul upert=ticm during 1_.)St),and5 tlilits \%'ere'
In some ir_,,.+tttrtces,the dattL presented here tlmy vary still utlder cc>n.,.+tructi(m,()lie u_it, Shi_reham, was de-
f'rort_ttmt pcesented in the body of the rup¢_rt since the tk+'rredin 1¢_8t),and one unit, Gral)d Gulf 2, was c,an)-
source there tk_x'the cotr_parttl'_le tluta is the U,S, Nu- celed during I¢J8¢),"l'hervttre curretltly 7 dei'errud 'units
clear Regulatory Cotnmissi(m, i_ tile c'tmslrt..'ti_m I'_ipeline,

During lt98tJ, t',,_,,_nuclear until.'.,cntered u_mtmercial

Discussion ¢,put'ati,,,,: V()gtlu 2 ((]e<+,rgi_t)aud Soutl, "l'extt.,.+2
('l'exzzs), "I'lzese units entered cu=timet'citzl t_l+_erattculill
May trod June 1(989, respectively. "l'hese units have a
nut sumn_er Cal+mbilily''_ t_['2,3 C3We ttnd a total con-The constructicm uosts repurtetl in 'l'ables .ll and .12 strtlclion cost t_[' $4,2 I+,illio_,

con_prise the total cost of the nuclear phtnt and can be
regarded as the fixed ir_veslrnut)t or capital costs ¢_1'the
l+htl_t.The requested cost e,'+timates are disaggregaled l-;'or the fi\,e units reu_ait_ing u_ltler ct_tl.structitm +.tsof
into direct costs, indirect uosts, conlit_gency costs, <.:otn- l)ecember 3 l, I t_8_),the estimated net ,,+llrnmercapubil-
mort facility costs, and Allc_wauue for Funds Lined 13ut'- ity is 5.7 GWo and the total eon.'.;tructi¢)l_ c(_.st is esti-
ing Construction (AF'U]3C). Estimates of direct costs nlated at $21,7 billitm,
_tt'efurther disaggregated into the [kfllt_wing categ¢_ries:

o Land and land rights In "I'ttble J l, the five units actively under <.:_mstru<.:tiot_
as of l)ecember 31, 1¢_8t+>,are gr_ulWd by year uf curn-

• Structure,',; and irr_l_rovc'nlent,,; rnereial operation as reptwted l',y the utilities in the
It]8t}survey, Conlmercitll operati(m dates tire est irrmtes

• Reactor plant equipn+ettt by the utilities +tl|d are sul_jec't lt,+change, These data
• I'url+ogt.'r_erator units show thal thrc'e of the five unit.'s uuder con+'.;tructitwt

• Accessory electric equiprnunt were expected I(_ be in utwnmeruial operation by the
• end (+)I"1(9¢9(),rt.+'presei'_tir_ga total rtet st_rnrner cttpability

•Miscc, lhtr_e¢)us p_\ver plant equipn+tent, _'_I"3,4 (;Wc' and e,',;tinlaled total cor_struc'ti<.+t+exper_di-
lure,'-; c')l'$13,+5 billi(,u (+inmixed c'urrellt dc+lltlrs), "l',,,\,c_

+ For each nuclear urlil, the e.Mirrlalt'd cost data [)rc+vide tlttit,'.;ttl'e expected to enter con_mercial t+pucati¢+_iiii
an indicati¢)r_ o[' lhc' tectal expected ct_i.,,;tructiim c¢).,.;ts l(_Ol represer_litJg a t(+)tnl_iet ,'..;tllrlrllt+rcapubilily (+I'2,3

s'IUlllt'+J rcl'erred lt_ +i_being "m tilt' ('cHl'-,titlc'ti(H1 pip+:liiw" are tlu_sc' hl thf l'_tt_t:t,'.,s, til' l+,_wer tt_.;t.'t'llS,i(H|, thtp.,t' at'lively till(h'l' t+'.,t+llt,lltlt+'lit+ll,

tht_se lt+r whi++'h ct_n,,trt_c'ti(m pcrmit,, art. tn_thu review, and lht_s,t, that have l+,t't+'ll+;u+,pc'nded c,I +tlt,l't,lrt'd but lU+l t_l'l'ici+_lly t]ant+'tPled

_)l_r t_ di,.,C'tlh+,l(_ll t_l' tl,.,t'h til' thf tltfla alld t| dtPl+_ih'd dt:sc'rJl',th,n t_I' the (I;_ttt, ,,tit' I:,IIt'I'+L%'llll't+rllllnlit|ll A(llllilli+,ll+Ithql, Nucl<'+,/r l'_o_,',_t'r/'lath

('.'o/l_,trll('ll(Jt| +,[('tl'!,'lll' /(Jr+<+, l)( )I'JI+IA-(),I73 (\Va+'-,l;ink, tt+n, I)(+.', June lqW, l).

++'l ht+ I t'llllt++-,_,t't ' \'tllley Atllh_|rily r<'vNe<l ii+; I)I+L:(.PIIII'WI + iii, It)_, I"_rnl I:,1A.254 _,tlt+llli_,?';i()ll lt)I't'l'lt'c't th'ft'rl'+_l c,f \Villi _, litll 2 ill ()t'tt+b(+l

I+.JS_ IIl+-,it, tltl _)1' ()ct(_l+t,r 1¢98q ii _, (!llt.titl_|ll',' I'L'pl+llU([.

-_'+Nel Still)lilt'l (i'al_ability is lilt" ,.,tt'ady ht;tlrl_' ('+tltl_Ul that g.,,t'llt'l'tltill+t. (:(Itliplllt'llt is __'Xpt+ctt'tl lt_ ,;UI+I',I5' tt_ +",,It'lllll Itmd, t'Xt'IttMvt' t_l' +|tlXililll+t,'

p(_W(+'l, t|'.., de_rll(+ll,.,tl'+Itt'd l'+y t(",lill,_'+, +|i thill lilllt' tit' SLlllllllUl' peak (.]tPlllilll(l. _(+LII'L'(' ()I' thtt+l ()ll lll't +'.,+lllllll(Pl' c+Iptlbilily', l",llt't'_.',S' llII'(+lllltHit_ll
Adnlini_,lu'ati(,_+, l"t>rm l'IA-_b(), "Anntml l,',h,t:Iri+. (]tmerah_r l,tt'l+_tt It)_q ''
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(.1We ro'K(e_tinltLted t_t_l[ u_.ui_tructitm eXl'_,cr_dituru_rfl' thi_ _urvcy were previotl,_ly reported in a report tttlud,
$_,._hilli('m, /k_m'/em,' /:'mwr l'lmtt Umt,vlrt_¢tion ,.lc/i_'/t,l_,l l(_wc,w:r,

buct_u_uor:dow ct.l_truutiol_ +.tc',ttvttym..l ttdtnllnt_htn_
ltiblc J2 _t+t_w_ruautt_r-H_ecit'iu dala a_ or l)ecerltber _urvc,y t'rmttu, tit& repurt _,',,,t_,_dl_ccmlinuud ttt'tur pub-
.II, Iql,19, l):tta (_ll rJuch,ar l_C_vvcri'_hl01tc'lm_lructiull lictttiol_ oi'tile I¢,_FII'IVel,_iolt 'l'he r_,',,ult_c]('tl_e _urvuy
tu,'tivitv arc c_fllccled (m lq,rn_ tilA-2S4, "Se_hm_luttl will b_:i_l,'ludud tn rillurc, in_uc,nor E'mnmercitll Ntlc'/em'
P,cptu'l ell Stlttus irl" l,tc,uut_r C_(_ll_(l'tl¢lJoll,'' Rc',_ulls iii' l_m_'('r,

Table J1. Total Net Summer Capability and Estimated Total Cost of U,S.
Nuclear Units Actively Under Construction, by Year Expected
by Utility to Enter into Commercial Operation

l olttlNet E.+Jiimalod
Expected Year bf Ntlmber el SLlmrllor

Entry Into fotatCo,_I
Commercial Operation Units Capability

((.]We) (billion dollar,.+)

1_;9() .................... " 3 "1,1 b 135
1!J,qI ..................... 2 2,3 8,2
Ioti;l........................................ b +] , 7 ;? I "_

" AlitlHouoftho_,l).urlitsactually(mtetu¢l(;omlulerci_tloperationinth(_firsthailel 1990.

i,L:.'-+hmatudtotalcosLt+I()rone unilir_clt.ldoAFUD(',(AIIowanecJletFunds Used DLlfingCoMslrttcLioll)ft)i"lho majorIIyowtloronly.
NUI(_L (JO.qIS _lf(! Irl |n+×ocl-('urr|ml dollar_+

SourctL_: NuI Summo_ (:;apablhty • Erlorgy hlfotrn+itioll Aclmlni+JltaIioll, Forru |:'IA-860, "Anr)tl[ll Electric Getleralor Floport 1989+" Cost Data-
L t+utgyh+fc+rme,hot_AdlnlmstrtdtOlLt:otmEIA-254,"S(:Jtvliaf;nualReport etlStatusoi RoacJlc)rCorlstrLlellon,"I+J89.

Table J2. Reactor Specific Data for Nuclear Units as of December 31, 1989

Units That Entered Commercial Operation Irl 1989 Canceled Units In 1989

Unit Name
C:ommercml Not Surnmor Final Cost

(._potabon Date Capability (MWe) (thousar+d dollars) Date oi Cancellation

V<)UIIo2 ...... May 198b 1,086 2,582,000
South I u,_,:+l+;2 .... jill]II 1989 I,250 1,648,875

tj;at|ii (,ull ;' ..... September 1989

=

Units Remaining Under Conatruetlon =

Unit Name [:starvlatod (.;Ollll]lOf(';ial Net Sumnler Estimated Disbtlrsed []iabursod
I:ir_alCo_I I AFLJDC + (,ommitnrlorlts

(:)p_+_at_ont)atc, (;apahlhty (MW(0 (Ihous+md dollar,+) (Ihou.qand dollar.,+) (thousand dollars)

I Im+J_lc:k2 ,J,_lrlUilry 19!10 1,055 2,8C)9,6()0 2,ta.q,,100 2,B09,600
Ck nmncht I ................. March 1990 1,150 5,192,006 6,411,69cj 6,411,899
Seabrook 1 .................... March 1990 1,150 5,490,549 5,490,549 5,490,549
Comancllt, 2 ............. lurl_ 1991 1,150 3,599,752 2,681,056 2,681,056
Watt_ I]a+ I ........ C}clobor 1991 1,1_0 ,1,616,606 4,296,113 4,324,913

=

Deferred Units

Unit Name Not StIlTllll(J+ [)it+,t_Llr._(KI Dt;.+bursod

()atU (,f I)ufurral Capal._llily (MW_J) + AFUDC _ Commilrrlor)ls
(tP+otmand dollals) (Ihoutmnd dollart+)

WNP I ......... April 19[I2 1,250 2,158,000 2,t}l_/,0(]O
WNP :1 .... hfly 191L3 1,250 3r)13(_00 2,591,000
l'urry ;' ............... Augu.'d 1_)_1[:, 1,179 NII NR :

t:_(dl(+,ff_r_l_I .......... ]unu 1,{]F_}l 1,212 4,260,!J63 4,27:],025
l]ullofr_nlu2 ..... Jllfli)I!]}I}] 1,212 t!)3,073 NII

Wall.'; }_[lI D ....... C)cloh(_r 19Lift 1, 170 1,623,262 I,l:J42,462
SllOfifllalll .... J_,lllO191_.£1 II()9 b,54tl,54G fl,549,._4G

NoI+_ Al:til]CS AIIowanct; 1oi+1'tlflCJ._l.J_(_(l [)Ilfifl.q (;(.JflStltl(;tlOfl
FII_ Not l{l_lJl:)ltr|II
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Figure J i. Status of Nuclear Plant Construction as of December 31, 1988 and
December 31, 1989

As of Deoember 3i, !988 As of Dooember Bl, I_189

In Oommerolal Operation
= 2 Units 1

2.3 GWo I

In Oonatruotlon: b "" $41 Billi(Jrlell
Disbursed J

aWo I" la)
Billion I In Oonotruotlon: °
uraodJ (4) [ 5 Units ]

"'/ 5.',aW_ I
l$21.7 BIIIlonl

(_) I.Dlabulsed J

Deferred=

Deferred: 7 Units

'/ Unlt8 181 8 0 _We

8.5 GWo
(1) Canoeled

,,,,,,._ 1 Unit8

I 2 GWe

"i( t f _ (;/_*(' lJ}l ,_ L*'" ('lt'Ill I'll' tei!.t,{l'_ ,|t :'. (_l L I1_'1 _:_1111111_'1' {',tl_,tl,I II\

v._..l'(. _l_.'.l,l_l'_-'q',.I ,_1' tlJ_. (,11.:,.I i)f c',_llllll[.l'('l_!l (,ll_'l',_li(il_

_' _ ii1!!}11 III111." _'l'_' I'('l,'_l't_'_l '_,l_ll,l_'t,'_l I,III _1 III _,'_,111;11('1{'1 I l,l'l',ll _11

,',_,!=1','(' Iii !'l'[! IlitL,I'I_,_II_I \cii) Ili[,_:tl,_ll_ I I'_')i111 I',l\ :' _.1 ! ){!)
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Glossary

Availability Factor: A I+cructltug,,_' rul'_ru.'.;¢+'utirtgtilt (.!ANl)U: Ctt/+ttdian i++)t.'tttcriulll-t.;ralliulllrcttctur, A iltl..
;Itltlll3Ct' t+_{'t|t>Llr.'.;tt t't+'ltL'tt_ris uvttihtt_lu tu gu_lcru(c t:l+u'ttt' ruttutt_r t_I"Cal_udtttn ciusigt_ whiuh u,,;cs llttltit'ttl

l'_t_v_,or(rck, ar+.llt.'ss(_I' tilt.' alt_otirlt _._l'p()wor) iii tt Bi_,,L'tl tlrttrliurtl rts tl t'tlol allt.I }luavy v,,,atur its tt rnt_tlurtttt+r ttlltl
l'_ct'iod, ct+ltil+urcd 1¢+t Ii+,.+lil.lll+bt.+'rt_l'llt+ur.',;ill lhc l+criod, u¢",t,,hlrlt,

llackflt: A t_.'rtll til+l+liud tr+ tile illstalhtti(;tl til' tt New Capacity: The l'ull-ltmd uttlmt+ility t++l'tl gutlvrutltiL, ullit
sy+_tcill til'tt,r till origitlttl systurt+ is ill plttuu, (_r tile ttlt+_.l- t<.)i+rotluu_-' uluutriual energy l't+rtl J_iV¢ll tiHIt+'l_t.+rit+d

tl11¢ltt_idur Sl_Uuil'i<.'du¢m+liti¢_fls,'Fit<..,tlrtits (_I'<-,Itl+aUilyil_+-utioll ul' thu origitlttl systum al'fur it flus t+uull t..'t+trt-
l,l_._tvd,l'his rcfi.,r,,.+t<.;ullttllgus nltlnd+.ttud hy t}Ic LI,S, al'C typically kil_.',,,,',,,tJ.tts+,>r lllcgttWt|tts, Ill tllis rcl++,+rt,
Nu_'Icar l_,cguhltt.'_ry Cr_rrtmis.,.;it.mur by sal'et5, agut+uiu.,.; L.],S, "Uttlm<,.'ity" r,,+'l't.'r.,;t<++u_'t .qUit+fliert+.'tIl+tIl+ility(se,,.'
ii+ l't+,rcigtI t-'t+_LIlill'i(.-'."4, I3CIow),

Capacity Factor: 'l'll,,., rat it+or thu clout riuit 5' Ir|I'(3LILIL'CLI

Ilalance.of-l_'larlt: l'h,,.Pc.:c_tr_F,¢_li+,r_ts+,+I'tt _luuluttr p(+v,,'ur t',y tt gutlurtttillg ttl_it, l'or thu puriud oI' tii+_uuunmidurud,
l'_lullt c+,utsidc {ht' Nuulcar Steattl SUl++l+lySy,',;t,,..,iIi to the ell_.'t'gy thttt ¢<++tllt,.lhtIvu t'>UVlll+r<._dtiuudat coll-
(NSSS). tir_tt(_us I'ull-l++r_v,/ur<.+l+Ut'tttit+tlduritig lieu same pcl'iud,

llaseload: l'llc riIitlJ_llUt+itlIIlt+tti+tul' cluutriu p(+,,,vcr<..lc- CPE: Centrally l'lanned l+]corlomles: (Cltitut, Cul+tt,
livcrcd c_r t',,++'clttircdt+vcr u Bi,,,utl l+vri¢_dcii' tit+iu tlt tt N<++rthK_.+rutttil+Lithu USSR),
,,.;tcttd y st illt.+,.

ConHn,crehd Opcratltm: l'lle l>hase ¢+I'rt.,actt)r _.q',eratit+i+
llasehmd (lapaclty: 'I'llu ++,.+'llertttillguquil+rrtullt l;t_l'lllally that bcgitl.'+;V¢Jl_Ytlp,+',vur ttsuur_,'.;icmct+dmal;<..llitc Ol'>el'-
(+l_crtltcd tc+sci+,,'cIc+,ud,,, t,_l tt rt_Lin(l-thc-ulc>c.'kl+ttsis, atitlg utility l'ortr,,tlly ¢+Icularc,,.;thu lILIC]cttrp('Jwcr l+ltlrtt

tc+l_+,"ttvailubh.; l'(_rthu rcgul+.tr l+rt+<.luuti(mt+_l'c.'luctriuity,

ilasellmd I'lant: /\ phl;ll, ttstmlly h('msirig higll- "l'hi.,;dculttratit,,ri is ust_tllly x'_+:httcdlt+ thu satisl'tu.-tt+ry
_:l'l+luit.,_it+_y,,tt+,am-t.,Icutri¢ ¢_t' llucluar j._.CtlCrtlting Ullits, u_.>trtplutit+n('d'qlttllil'iuati(+rt tests ¢+ncritical ut+tlll'_tmcnt+'.;
wIiiuh is tlt+ir_I+tll,,,'¢+l+t'ratt+'_lt('_ttlkv till ttr part til' tllc (+I'tit+ u_lit,
IllillilllLIIll ]t_ttt.t CII'tt +'.;.x,'htcII1,FUllS C<.+tltitlUt+usly, and l+rc+-

<.luu_'s_.,It+'utriuity+tra,l us+,,;,,.'_Ititillyu<.+rt.,.;tantrate, "l'Iicsu Confinement: A t'ci_+l't+rucd l",t_il+.liilk,,surrr+ur_ding tjtc
liliits urt+,t+l+crtttt_,dIt+HtttXillli/,¢ syM{.'.lrltllu_..'ll+.tl]iuttlal;<+l t'uttct<+r v,:_'ssul ttti¢:l it+('_.,.;l(_r ,II ¢+,I"the l_ri_iittry r£tdi(+-
tlit+,rmttl _.,lTi¢iuli_.:ytltld ttli_lirlti:_,t+'syst+.+Itl t+purtttillg ttctivt+' vir_+uitn _+I'u lluulual +l'_:tt_'t(>l',¢It.+,.',.;iBlicdlt) with-
u(+sts, statld ttt+¢+vc-n¢+rmtlll_rcssurt_, tt_itl _+litlimi/.c raditltitm

t'ul_m.,.;cill tll_.+u,+,,'u_it,,',I'tt Icttk ¢)r rLil+tttrc iii the .'.,;yst('ttl,
],chs .'.:,t.'ULll'Utllttll tt Ut+iltttillllIL'llt,

lhdllng-Wat_.'r reactor (llwr): A light-watur ruact<._r
ii_ whiull watul', t_sc¢l rts t',(+thu(_+latlt ai+tl lllOcJ<+!rttl('_t',

C(mstructlon Pipeline: 'l'hc vtll'it'>tlSstttgcs it+'+,,+++Iv+_+lirl+.,.++tllt+_,,,+'t+'eltc_hull in the u¢,ru, "l'hu rcsultiug steam can
ht+,ti._.'d dirLPutly t¢_+.+Irivu+tturbiilu, tlte auquisititm c_l'it llttUlcttr rctu.'tor t_y tl utility. "l'hu

t.+vent.,.;that dt+'l"i_Ictilt'mc +,.;tttgus+trr:,:the (_rdcring (+I'tt
ruuutor, Ill<.+,li+uNsitlg pt'<+_ucss,titlcl IIi<.+'l_iIysiuul ,,.+'<_tl-

ll<)ratt_,d'Water: Wtlt_.,r u(+lllttitlitlg tI ]lig]I +,:t+ri¢clltrttti(+II struuti(m (',l'the tlLlCl+ttl + &.,'t_'n<..+l'tttillgUltit, A rt.+,a_+.,tt+ris

Of l'_t+r(+lI,+tIiUlltl't_ll-ti[+st>l'13in_+,.,lulrlcnt,l'hc itltr_+,¢luu. maid t¢'_bc "irl the l+il_+.++li_ic",,vhcu tlic t't.,tlctt+n'i,'.;¢',rd,,+,ru(l
ti(+tl til"l+¢+t'ut+,.+'dv,,at+,.'rlilt(+tt rcttut¢>r slc+v,,stilt+'t'cttutit+_i tired "out r_l'lhc l+il+_ulJtI_.''' rebut+ it l_c<..'(+nlc.'.;tq_t+,rttl'_Ic,
rtttt+' t+y ttl-_st+l'l+itl_, l'rct.' tlt.+'tltr(+ll,":,, (SO+,+'()l++Urttt',h.',)

llreeder l_c,actor: A rt.+actt_r thttt l_r¢+du_.'cs{"is+,;itmttl_lt+P Contai_iment: A t+ittxsivt+,stet.+'l-and-t+,¢,,tlcrt_tt+'strtlutur<.'
l'ut.,lIt+,,v,'t.,lltin ut)_l,'.;unliIIt-ii, uml++cui,lly(+,c tllttt <.'ru,_lto.'.; SLt+'r¢m_idiilglhc l'Cttct(,+l'w.,n._t+'lttlicl lli(_st t+l"_tll l+l'iillttrs,

_llt+i't+'l'L_t.,lt)Ittll it t++'(Hi+",tiltl{.+'_, 'l'lIc IIL-'\V l+i.";_it+llttl'_It+' llltt- rutlitmutivu uir_'uit,'.+c_l'a Ilt_t+,Icarr<.,tlctt+l",clt.'Sigllt'+l tr)

t_'rit_l, i'., urt,tilt_,(l I+5, tt l+r(_ut++.,.,,',,kii<+,,,vrtrts l+r,:t.'+tli_tB, in w'ith.,;ttllt¢l +Pxtt'ct+l_+l'_r,us+,;urc+tiI(l l+rc,,,_,Iillli_.+r_,l_mst+,__I'
v,.,hiul__tt+,tltrt+iisl'r(+Irll'it,;.,.;i<._]l+irt:Ctll>ttirt_'¢li_l l'crtil+.,r_la., i'li(+littlit_lli_l tllu t+'vt.,tlttil' tt l+,ttk ¢+I't'Ul_ttll'C'i,l+',.;i¢Ic+,tlic
I_.'rJill'.,+ sy_lt.+lll.
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(.'ontrol roilsz I,t{_cln tllsc, rlt, d tllto i11_,¢,{_,'c o1' ii t'{..,_.icltl{, lgiel (',,,,_,,let "l'llt_ _,{,,11il-_lc,lu, s¢,ri_.,n _1' nit, ps itlv_lv¢,{I tll

t_ _lbs_rt-, f'r_.,c, tlc, tltrt_N_ _l,i_l ,,,l_w t}l_' HLtc' _1° I'i._i_ll ,supl"_iylll_ ('ricci I'tir vtLl_'l_.!iir rc,lib.'trove, illu'ltltlill_, li'ltillll)..4,
i't!lit:ti(lli:i, rc'lit(tills;, C,lirtc'hllic, lit, tilt! oriT, iiilil I*tlbrtt'lllttlll l_l' t'uul

c,lc,liic,lll,_, lilt, lr ll,_c' ill ii I't_lic, l(ll'0 lllltl lllllliill_',Ollit'lil tit'

('ill(hl(ill Mlilt, rilil llSC'tl Icl c'tllitlllc'l lit, iii liwiiy t'rtllli ii(t, ,,ilmr!iii I'tlc, l llli{,I rilcli(liic, livt, wiislc,._, A c,lll,_c, tl I'iic, I c.'$,_'1c,

i't_tlC.'l(ll' t.'(il't' Iii lilt' .'4lt'lilll uyc'lc,_l' ii Illit.'lC'lil' i_t_%Vt:l' ili¢ltltlc',_ c'lic'lilimiil I',.,l_.r(ic'c,._,_illt_ I(_ l'C,t'(IVt!l' lilt' i],_,'llllil-

pllllll, I,itlUicls, _li,'_t'._, ill(li licit(iCl ilit'llllS I.'lili be, II,'.Ic'd lls [iblt.' lilillc'l'iill I'll'li(iii(li(ii.', iii lilt' _l,_t,lil I'ill.'l', I.Ili tlpt'li I'Uc'I
t.'tlt!llilll_, LJb'l.!lc' tlt_t.'_ licit,

('lirL'l "l'ilc' lic'lil-l',c!lic'l'lillli_ u't>iilptlilU'llt t_l' li liCit:lc'iii' rc,- ItMli',l lg't.,_' Miirkl_t I,]t'lilllillliL,,_l 'l'lli,_ _l'tlilp tl(}c,,_ li(li

lil.'l(_i', illc'liitlillB lilt' i'ilclitlllc'livc' I'U_l, lilt' I'tic'l ileal!iii- itit'ltitlt.' t.'tluiilric!,,i willl u'tiiili'lill$' llliiiilic, tl (_1' i't't(Ullilt'cl

bli_'n,iii(li iii( 7 ill tic, r iillu,71'lil l_ill'l_ (li'lilt' lic, iil-l.tt!lll:rlllili 7 Iliiil'kc'l C!L'tlll(.llllit!,_,

II(ii.% (C',_,, lhc' t4f'lIpliil_' bl(lck,_ iii li _ll_-l.'t_t!lc, cl l'L'tiL'l(ll'),

li'illl.Poll/_r ()lil_rliiiolil ()pt.'i'iitit_il t_t' li tilltl iii I()()i_c'r -

('rlilt'iilliyi l'll_.' ct,ii_lilioii iii whic'h li litlL'lc, lll' rt:ll¢li(lii t.'_,iil (ii' i1_ (ll_,_i_ii c'ill_lic, ii$,, l"tlll-pc_wc, r t'll_c,rlilioli prc,-

i,_.iusl sc,ll'-su_llliltiil_ (i,t.,,, lilt, rlllt, iii _,liil.'li I'i_,_itlliiii_ l.,c!clc,,_t.'t_lililil.,rt:tlil opt.,l'lili_lii, (_c,c, ()pl.,rliblc,,)
(.)t,c'lll'._ i'C,lllllill_ C,Oll._lillll ),

(_L,li_riitl(in (l,]le_irl_it,v)i 'l'llc, i_l'tlc.'c,_,_t_l' priltl tic.,i ll_ c,lc,c'-

('),t, it, I,l.,iil_thl 'l'lic, It, iii-iii til' li(iii, ii i'l.,liu'l(ir i_ lll_crlilc, d Irlc_il C!lltJl'_$, I'i'o111 (_llil.,r t]_1'111,_tit' t.,llC!l'_,,$,,,lil,_t_, Ilic

t',c,l\vc, c,ii i'i't'liL"liii_'i, iill.'liltlili_; lilt' i'C'I'uc_Iili_ Iii(lC! (IS'p" li(li(li(Ill (ii' t;Ic_¢lric_lil c'llC,i'_,$' I_l'(Itlllc, t,l.10 c,Xl_i'cs_c, tl iii

icllll$, 1.1 l<_ IS liit_illll._..I, wiillli(liil',_ (\Vii),

l)_;,Sll4n l,:leclrlt'ltl llililnl4 I(.lilliil_lt)'), Nt, il 'l'lic' iitliiliiliil (lim_riithin ((,r_' i,,t,,,i)i"l'lic, It_llil liilitlLltil t_t't'lc'c:ll'ic' t, ii_.,rb,)'

lit.,l c,lc,t.'lric._ll llillptll tit' ti lltlClc'tlr t_liii, ilk Sl_t.'t.'it]t.,cl hs, l_roclut.'l._d by Iht_ gL,llCl'iilill_, _,Uliil_ iii ii _C,liC,l'lilill .t:t,._lilii(_ii

Ilic ulililv I't_r lilt' i_Ui'l_,st; (ii' plillil dt_siBil (.ii' ,_itliitlii,_, ilit,:ll_til'C_Cl lit lilt' g_:llt.'l'lii(li' Ic'i'liiililll,_,

I,]hi_ilt'ily lif iil_iiliirl{l: lilt, r_iiitl _1' lhc, pc'rc'c, iitliBt; (It, nerilthln (Nl_l): (;Til't_,_ Bl.,iil.,i'tllitli_ ll.,,_._lilt, c,lt.,c'lric:tll

c.,li_iligt, iii tlt, illlili(I t'tll _<iI_r(_clilc'l I(> lhc, l_l.'i't.'Olilligt , C,liCl'g), L'tlil._tllllc, tl til llic Bc'ilc_rillii_ B _llllitlil I'tlr ._tlilit_ii
c'lilill!_c' iii _illtllll_;,l vi.il'i_iblt,, Silt'li il_ i_rit.'c , (_l' illc.'oliil:, list,,
l)c, iii_iiitl i_ til(nile' Wilt, li ii(c, iibsl_ltllc, vllltlc, lit' Ihis I'illi(I

c,xcc, c,ll_ ! ii. (;ll4ilwilil-t, le0lrll_ ((TVt't,): ()tic, i_illioll ,,villi,,,, (Sl_ _vViill, )

I,;qutlitlrliliil (')'t_lt,: ,&ii lliililb'lic'iil lc, rill \_,'llit.'ll rt'.l't,l',_ l(i

t'lll, I c'$'c'lc,,, lli_ll _l¢c_til l.il'lt, r Itlc' illllilil tliic, t_i' l_,'_'t_L'yc!ll2k (,riilltilt_i A C.'l'V_lilllillc' t'orlii t_l' t.'lll'bt/il lisu, tl Iii iiil_tll.,r-
(ilo'. llllt.'lclir r¢lit:lillli._,

_lt' ii rt'iic'l_)l"_, lll_c'rlili(lil, i"t_r li _ivc'li lypt_ _1' l't!_.lt.'lt]t',

u,tliiilibrilllii l.'.vclt:_ lilivt' _illiillir l'uc'l c.'llllrlit:lcri_lic:s,
(Tr(i_ I)onle,_ii¢ l_i'(l{lii_t I(_I)PI: A ilic, il._urc' t_l' lhc' It_llil

I,'ii.,.il llr_,c, dt.,r It, i, iit]llir (!,'111t):A l'C'iic!l(_i' iii wilic_h ilic I'illlil (iLllpill (li'ali c't.'(lii(_liiV will(iii lilt' 7t.'ll_i'lipliic] btli'-
(.It'l'S (ii' lilt' c:(llllllr), I'l.v i'l.;sitlt, lll,_ iii(ii iilllil'tJ_itlC, lil._, i't_-ti_sillii c,liliill rt,lic_,lillil i_ _il._ltiilicll i_riililil'il$ , b)' I'tisl llt, ii-

lll>li._ i_illit!r lliliii hS, Ihc, rililil iii' ililcrliit.,clilllc, lit, ulrilii_, _lil'(lll.,.w,,_ (li" lilt, tillot,lilillli ll_ clt_illt.,slic, li(iii t't_i'_,it41i

i:,'iisl it;_ll.,l(il'k rt'giiil'C Iii(lc, lit Illl iii(_.lc'i'iil(ir I(_ ,_low c,lliilll,_,

cltiWil lhc_ llt'tili'_,>ll_ t'l'tllll '(ht_ _l_l]12tl_ iii wtlic'li li(e)' lii'l.'

cLic'ciudl'r(_lii J'is_itllliii_, iluc'lt;i, "l'hi._ i$,pc_ tit' rc;tit:ltir i)i'(l- (Ir(i_t _iithiiliil l_rll{lii{tl ((TNP)I A lllc'iiSUl't.' {ii' lhc' t'ililil

iii lC'tj.', Ili_l't' t]._silc'li illlt_i'illl Ill(iii il t.'(lli_tiillt]s, (_tilpul Iii' _(l(Itl.'.i lill(I _C'l'Vic't'_ b V cilizt_lis (lt' li t:(_lllilr$,,

whc_th,cr liviil_ iii ht>iilc_ (_i' ill I'lli't,i_li c.'lliilill'il::_, ((Ni'

l:t,rttlt , Mtilt, rlill: Miilt.!rilil lli_ll is li(ll il._cit' Ii,_,_i(lll_lhic' t._.lllll_i'i,_t]._ (il)l _ lllitl t'llt.'{<,_i' illC'.t>Ilic'._ I'r(_lli libr(liltl lic'-

bv Iht'rllilll llt, Clll'/}li._ bill c'lill I'lc c'llllVOl'It:(l t<l t'iS,_ilL' ¢1'iliI1_ l(_ i'C'._i(ll.'lil.% IC.'_._lilt; iilt_tlillt_ t.!lll'llt.'Ct iii lhc' titl-

lllliit.'i'ilii hS' il'l'lidiilliilli, "l'ht' Iwll i_riliCil_lil i'l_'riill_, Iii(i- lilt'Slit., c!t.'llll()lil$, li(.'ml'Uili_ Iii __'ilJ/,nii_ lll'(_llic, i°m(luilirit_,
lc!l'ilil_ lirt, ili'lillililli-7]lq iiiicl lhlll'ililli-< ....

Iliilvli_ll4 ii'ii¢liir ('l'line): 'l'hc, Ii(iii: t'l'(llll lhc hil,_l., vt.,ill'

Iq,_tle (li'i_._illllillllle) Mlltt, rhil', Miilt;l'ilil li(ill c'liil bc rc, gilil'c!tl for li vtii'illblc, Iii i'l.!lich (lit' iiliCll_llilil bt, Iwt!t;i_

ciill_('tl Iii tilll.lc'l'_(_ lillliliic' t]s._il_li who'll I_l_iliblir{lt'cl hS' i1._bli,_c,-$,t!iir vllllll.' lili(I i1._iiS Vliiplllli__' Viii(it',

iit;iilroil_, 'l'lit' liillkl illiplli'tlilil I'issi(._iiliblt' tlliitt.,l'ilil_ iil't'

lil'liiliillll-._.l._, pltill/llililli-?.]<i, Iii(ii lil'liliiillil-7;t;_, l lellVy Wlli_I'I \_iltl_'l' c'<liilliillili/.4 li ._iBliJt'il.'lililly _l'Oli/t'i'

lll'_ll]llrlillli iii' IlCll\.'v h vllrllTi_,li ([l(,tilt.,riillli) lilillli.s

I,'l_tlili: 'l'lit' pl't/c;t,s._ wllurt, b v (iii lill_iilit] lilicltgl._ iii' Iii _ll(lililii'%' ll$,(li'(ll_t, li lillliil._ lhlili is t'_ltlll(I iii lll'tliliiil'$,

lil_l_rlll_i'ililc' is'po, Ill'l<'(' c'_lpltii'iii,L', II ilt:uir(lii, H'llii._ iillt_ (liT,Iii) V_'lllt!i', l lc_liVV wiill_r i._ il,_t'll (is ii llilltlt!l'iil(Ir iii

(t_,,t,lit,r_iliy) I_,_,,(i lilit_lci lit' Iit_lilcr t'lt'iilt'lil._, will( (lit' _tlilit' rt_lit;ll_r._ bt, L'liti,_t_ ii _ll_W._ lit_illl'llli._ ct'l't'c_iivt_lv

i'(:ll.'lisc' (_t' _iibsllilililil _iill(_tilil._ lit' i.'lit:i'_,.%; li(icl i\_,'l_ iii' ii(icl _.ll_(1 llll._ li I(_,_,' c_i'tl_-._c'c.'li(_ii t'l_i' libsl_i'l_lillli l_l' ill'ii-
lll(ll t: lit'iii I'( ill,_. I i'1illS,
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llellv,v..Wlltel'.Mudel'uie(I l.hJlletoi'_ ,,%ru+it.,t_l' t}lilI u,_t,_ tllLtt li1,.' ttlUr',.'_l_illk,,(lU_lllttty _tl_p,tul_lle.'., £1 ltlit,V_iltlUill

[lUtl',,'y WIIIC'I'lt._ its lllt}{]Ul'tll(')l', Ileuvy ',,Vtltc't'j,,slilt C'X+ ',,'iii(l(.,(tln_'lllpftH(!),
c,c,llc'11IilI(RI(.;I'IIIt_I'tlltd til(IS+pL,l'llliln tilL' tlm.! (+i' [llUXl'l(..'fl..

si\"e tlttlUl'ttl (utlelll'lulled) tlt't111tu111tLs I'Uc,I. MuxlulUlU llepellduble (!Ulnleli,v, Null 'I'll(' b,t't+ss elq,'_.'-
Iric'ul t_t111+llt IIiL,tlntll't.'tl III t)l_.! (_tlll_lll i('l'tllitltlln t_l' tilt'

iIl_,lh.Telul)erlllU1'e (;us,,(!lmled Reuetur (I I,I'(_R)t A I'_,- lUl'billc, g_;ll¢.,t'tltt_l+(,,i)_.ltll'tllg lilt.' lilt+sl I'_.'ntrictivt., su_l-
/Ic'lt_l' ttlllt t.',,c<,t_le_.lI'_y IIc'lit.l_ll t111_.1ttlt_del'tlie¢l b_, gl'tLpll- .'.it_llttlc'_lldiltt_l_S, I_.'n.'.,IIl_.'nltltit_ll n_.'t'X'lc'_'hm_.l,
itc', '!'11c' l'_.'tlult_l' is t'tlc'let.I v,'ttl_ e11x'iclle_,t ul'ul]ttlt_l tlt'_l

,,vtlll tilt>('iu(II, t11_itct(ii be t1'ttll,_f't_t'1_luclI1111_u.'.;el'ul I'uc'l MeMuwiltt-eh,.,etrle (MWe): ()tie 111illitul _,_,'lllt_, (_;t.,t.'
wllt.!ll iI is il'l'£1ditllc'_.l, \VuII,)

Inhereut ,_lli'el,+,';Siil'c'l_, I iltli is pi't_vit+Ic,d b v lhc' pllvSk'tll Mep, ir, viltlhmlr (MWh): ()1_.' 111111ituiWtlllllt_llf n,
1111dc11,,.,rllit.,_.11pt't_pc'1'lic,n _._I'11t'c'tlCtt+l'synt+,.+,111rttlht.,l' I111111

111c,c'llUtlicul t+,+ I11.11111111,+,t11't.'Bull1'dn,I"oI' c'_it111pl_', ti Metill l+'ilell A I'11c,I 11111_.Ic'i't't_t111111.'tt111i_"tIi'i1111ui11l'tiIllt.'t'

.,.;utliu111-c'tu_h.'tlf't.,tlc'I_._runi11B lllc'ttll l'tlc'l llI£L+Vb<.'il111c't'- II1111111t11'I111it1111t_xi(l+,.', %Vht.'ll t_,,'c'1'llt._tlIc'd,11_cltll l'uel_

c'1111y.'.,t11't._l'_t,cUtlSc'Illc' 1'etlClit_11t.!t111bc' t+le,,.+iBtledIu slt_p t+',Xl'm11_.l,pl't_<.Itlt.'i11Bii t.lec'li1_c'111cc'i_t.'liviI_.", llli._ u,',;ptlll-
itnc'if' wiIllt+Ul 111ec'1111111cttlt_t' 111.1rlu111lillucvet_li(m irl ll_t.' nit'_tl I't_1'111sIllt.' l'mni,',+f't+1'c_,,i'Iti111l+_i'ii_c'll_Ic'.n<+I'i1111c't'c,1111y
c'vc'tll t_l' _i <.liSttll'btttlc't.' l_.+11_.+t'111tiIt'c'tit.+'Ic_t'(+l+t.,.t't111t'_tln, stti'c' t'c'tlcI_.+l'n,

l,,+_fl_q_t.,:()111.,_+I'Iwo _+i' 1111_I'_.,£11ottls htlVitlg lilt' nttt_ic" Moderiltllr; A 111itl_,,riill,ntlcll tin t+1'(.lll1£1rvwlllc't', ll_.m,¢y
1111111b_.'l't_l' pl'_It+ll.'., bUt dilTc'l'c'11I Iltllllbc'l'n t_t' flu'tilt'(+tin, ',,vtilot', t_t' gt'ltpllil_.', u.',;c'tl iii it t'c't_.'l_+r It_ nit>v,, l,lt_wIi

hiBh.vc.l<_uity11_,'.U11'(uln,llltlS illCl'_.,tlnillg tllc' likc'ltl_t_t_d
Kllu,,,,l_tt-electrte (k_,_,'e): ()1_c' II_t_u.,.;tt1111willis, (Soc, c_l'['tlt'lllc, t' I'innit>ll,
\Vtltl, )

Nel SUlUltler ()upublllly: '1'11c, slc.,u_.l.v IlUt_rly _mtput
K llowlllttluur (kWh): ()i_c' II_t_tlntt1111wt_tlllUtl1'n, wlliull gC'llU1'l_lillk, :'tllliptllc'ill is t.'xpc'c'lc'_l It_ .,SUl_pl.vI(_

it .'s.vSteltl 1_+11_.1c'xclusivc' t+t'_ttlxilit11',,' l_+_,_,'et' tls _.l_.'lllt]tl-

I,e11[l-Tllue: l'JlC' Ic'tlgtll _1' titllc" I'1't+111IIic' nl£1l'l t_l' t.'t_ll- ntl'ulc'tl I'_ytc",;lillg til Ille ritac' t_t'.'.;LlllllllU'l'pc,uk tlt'111t_11d,
Sll'il_.:lit_ll _+l';t II11c'l_.'tll'1111iltllllil ii b_.,_.!l_lllC'.',;(_pc,c_tblc',

Nuelelu' Power I_lunt; A nil|_,lc,-t_t' _tlulli..ullil I'ucility irl

I,tBIII W_ter: ()I'_.1ii_t_1"._'wtllc'r (11_()), iu',, dintitiBuisllc, d wllicll Jlc'tlt pct+_.ltlc'e_.l ill tl i'eitctt_l'(S)I;y tile I'is.,.;it_llit1B
I'1't_1t]Iit'_tv.v V,,'tllL'1't'_l' tlc'uteritt111 <>xi_lc,(1)2()), _+1'flue'lc,(lr I'uel is unc,el It+ dt'ivc, u stc'_ltll It11'bitlc'(s,).

I+lp,ht-Wltter Relletur (l,Wr): ,& t_u_,lc,_tr I'c'ttcl(_l' Ill,li Nuelem" Relletm': AI_ Zlpl'mr_|ltts ill wlli_.'l_ Ille tlt1_.'lc'ltr
11.'.;c'.'.;wtltt'r _ts;tilt.' pritllu1'y c,_,<_l_t_tttnd t111_(It.'l'itlt+t',v,'itll l'issit_11ci111i11cc'ttclitUl c,t1_1bc' iilili_tte¢l, tlltlilllili11<.,tl, lill(l

_lits,llllv t_1_'ic,l_etl 111"t111i11111its l'tlc'l, 'l'l_t+,_'eu1'e I_,_,,t_lypt+,_ c'¢+_I_'t_llt.,d.,s(_Illtll c'11c't'gy i._ l'c'It,11.'.,t.'tlill 11np_._c'il'iu'I'111_.'.

r_'_ic'ti_l' (I|X,VI,P,) tt11_.l Illt._ l;l'c,n.stlt'i;'+c't.l..wiII_'1' l't_llc'tt+1' (I'11+,+'I).'.;1.1c11£ts II_'t111it1111t_r pI111t_11i11111;l'vrtilc" 111tIIt_1'iltl:
(l'\Vl,t I. _11,._<.It.'r_tli_b, _It|It.'_'iul (11111c','s.'.;il is u l'_u.;Ivc,ltc'It_r): u ll_.'_Ivy.

wt111c'tl l'+1'c'nst11'c'vc'.'s.,sul;sllivltli_1_tt_ pl'_luu'I l'H.,1'nt_11111.,l',

i,lquld l\'lel_fl IglSt llreeder Rem.,tor (I+Mli'I|R): A _lu- pvt.vini<,_ I't_l' IIc'ttt I'¢.'III_+ViII',lttld t.!_llll't+l ell'tilt'Ills ural
tie(tr brt:c,t.l_.,c l_.,ilct_+l', ctu+lt.'cl by iIit_11c'11n(_t.lit_111,i11 ill,,.;ll'tlrflt.'llltlli(+ll,

Nueleur Ste, m SIIpi)Iy S_'slem (NSSSI: 'i'111, t,¢ltlip1111,111

l,mid l,'ollowlngl l".c,gtll_ltit_11 t+t' the I_t>v¢_.,c(+tllptlt t>t' IlSc'd to Stll_ply IItlc'lc'lll'-.gt'l_t'l'tlt_,'_,l stc'l_ltl tt_ li lc" lUl'billt.'-
c'Jc'_.:tl'ic gt.'llt'l'_lli+l'S ;vittlt_l _tI_rencl'ibed Ill'Oil ill I'e.'spt>llnU gt.'llL't'iltt_l', C'_llni_lillg l'_l'i11111rily(_1' 111_.'I'(.'llul('_l' vun,'.;L'l

t_ c11+t11Bc.'si11s_'st_.'11+l'ccclUC'_ICy, tic'lillc, l(mtlillg, t+I' thc' 111_¢Itill i_itc'1'N£tln; tllc' pl'iltm1'+v c't+t_It1111nyst_.'ttl Itlltl till
i't,I+tli¢_11i_l' II_c'sc' tr+ c'ttc'l1 otl lc'1", ,'.+(+tlSt(+ i_1+tilttttiti tllc' tt,,.;,',;t_<.!i+ttc'+,lpipe.,.;, vttlvc'+,,+,tlltt l pu_1_p_', tttltl I111'slc'ii111 _-t+'l+-

,+,U,llc'clultPtl _yslt,111 l'rc'clUc'11cv,tt1111/t+cII_¢, t.+,,.;ttlblisht:_.lii+- t.,1'iltt+1't111(Ipt'_.,sntll'iZt,1' I'(+I'p1'c+sstlClZ<.,cl..wttIL,r t'c.,£ic,t¢_i',,.;.

It+,rc'Im1_' v,'iIll t+tllc'r ttl'+,.'Itnwillli1_ l+1't+'dc'Ic'_'mi1+c+_.lli11_-
its;, ()l:+ertablel A itt1_.,It.mrUtllt I't_i' I11_.+t.lr_ilc,¢l .',;lltt_+,,,.;is "++p-

c'1'ttblc'" tli'Ic'r it ct+111plc'tt_,,,;It+v,, lU+w_+,1'I+,.,sli11+_,,tltld i,,.;

l,<_w-P<_v+'er Te:+l111_: 'I'11c, l_et'i(+¢l ¢+,I'fillip: l-,.,tv,,,c'c'1_11 i.,.;,_11et111l't_ll pt_Wt!l' lic't,11mc,bv flit, Ntlc'Itmt + l,tc'+.t111_tt_'.y

plullt's iuitittl l'uc,l l_m¢lillg (l+tlu +t1_tl tl_.' is.'.;uuI1cc' (_I' it.'.; (.'o1_t_11i,'.;sit+11,I"t_I' +ill l't+rc,i_+,11I_11c'I_,+11+ tld+it,'-;,(;l+u_'+tl_l_'
Full l_t_\vt_'t' licc'11.,+t_','l'llc" 11111,XillltllltI_,,,,++,It_l' _._l'_c'vati_I_ u_iln +tl'¢, t)It_mt,' lhttt lltt_,,t_'_¢C'llt'1'Ittt'tl t'It'c'll'iC'it_. , tt_ tll¢_
_.luriu_,,, thi', l+t,1it_tl is 5 prt'cc'111 t_l' tllt.' tlllit'_; cI_.'.'.+i_,tltl_c'r- +,,vi_l,
111_II1'+tti1_k'.

l'u,,+slve,_ilfety: _t.'t' "111111.'I'+..'111_t11'_'I_',"
' i i

irt,11cl l'ullc'lit_1_ irl v,,:hit..'llIllt' rttlc, t_l' gl't_wlh l,t,_iv_s +11u I'1111(_11111ni(I'11); A ht+t|vv l'Is;nit_11£1blc,v+tclitmctiv_,, 1111,..
I_v,' Ic'x't:l, rc,;ic'll_.'s,+1ii1+_xi_1111111,111111t11c,ii tlc'clil_¢'s+s,_+ t_tllic _,'1_.'111c'111(ttt(+111i_.'tlt1111bcr t),:l) lilt1( (ic,c't11'nI1_11111'1111y
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ii1 IHIcc' III11t_uI11s,11¢1111llin_ l'c'nllll tl._ 11bypl'c_duc'l t_l' Spoilt l"ll_ll II'l'll_lllllt'd I'llt'l IIl111 ts PL:l'lllilllt'llll.v _lin-

lhc' (i._,_i_tl l'_'IL_.li_Ii ii_ ii lll'iillill111-1'tlt'ic'tl I1tl_.'lu'ill' l't,'il_,It_l', u'hi11'Bu'dI'I't_11t,_1'u'lIL'It_l',i:,,_u'tG_Ii't_1'pt_._siblc' l'L'.pl'!_u'c'ns.
II11_I_'lill be' l'Ut:t_vt'l't,d I'_I' I'111111'L'Unc', IIIB, I111,_l'llt'l 11111,_I_'vc!lIIlllllI.v bf' l't'i11<_vc'tlI'I'<_111il,s Ic'111-

11111pul'11111111'11I1'_'l_:ilI<_i'y, ,_p_'111l'lle'l in I,Vpic.'i111.vi11c'll-
ntll'_:_l oi111¢1'til I111,11'It,'It_lln _!1')lt!liv.v It_ullll (i.u., _llly

tlpt;I'IilitIIi (it_Ultldltl_ lhc' It_,,v-pt_wc'r Iu'nll1_B l_ul'it_t]), ¢_1'iii lilt'II'Iu' Itilln lil'il111iul IIt'IIV.V 111e'Iill(e,_nt!illlilliy, lilo

illlillc, I,v _ )'t,'ill'._, tlllt'l'lllt' III till llVt'l'iiBt,' C,ill'ltic'II )' I'tlt,'lot' Iim._itlll I+l'tltlut,'t_,
I_l' ilblllll 4() plt,l'C_t'lil,

,l'il+ilitl (ll_llI_l'iltili_l /\ u!tlilipt+lllt'ill iii' pi't','.i,_tii'tT+t;tI-wlltt.!i'

_ri'++iiri.°V_-'+_i_'_i_'`_vt:_c't,`_'¢t'_+t'_.'`i_`rt_ti_i_i_'t_it,' I't,'llt,'ltll',_ Iliiil II'iili._l'c'l'_ lit+'iil I'l'tllil lilt' I+l'C'_til'i/+c'tt,
I't,'lit,'ltli +t.'l+i't' Ihili 1,_ti,'_t,'tliii ull ltBlil-Wtllt:i +I't,'iic'tl+l+_illltl lltliibtlillil#, t'liiitl t.'ii't.'liil iii lilt' c.'tll't,' Iii ii _t,'l+iil'iill_' _lt_'lllli
til Illll.'_l tllht, l' i't,,lic.'ltir._, c,ti't'tlil tlilil tll'lVtP,',ililt, Itll'biliC'_,

'l't_i'iilviitth<lur ('l'Whll ()iii., li'tllit+li (I(l' ') Wlilllitltil';+,
I_rl.,,,,i,,,lill'l#,l._lI-Wiitt.,rllt.,itt_tilr (PWII)I ,& Iltiu'lt,'lil' I'u'til.'ltll'

iii wliit'll li<'tll t'_ ll'llil,'it't,'l'l'c'tl I'l'tllli lhc, t:tll'i: Iii ii lie!til 'l'hiirltiill ('l'h)l A I'c'i'tilc' c'lt!ltlt!ili ('l'll-_;l_) Illtil t.,illi i+u'

c,xl.,litlllBt,,i + viii wiitC'l' kt,'l_i tllltlc'r I1t,i7,,liIli'l.'_.'.ilil't', _.l ihiil bi't:tl illlt+ ii t1_ilc, t._l_lt_l+t,({I.7.t,I)iii c'c'l'ltiili i'l.,lil, llll'.,_,
liil_;li tL'ilil+t'l+tlltll't'S C'tili I'lC° Iliilililiitllt:tl Iii Iht,' l'll+ililiil'.V
sV,_ilt,'lii wtlhtltil bt_tltilt4 lilt.' Wiilc'l', _Ic+illli i._l_,t,'lit_l'lllt_'tl
' Turliliil._l ,,\ liiltl.'litliC, l'tll' i+l'lltltlC'ili_ i'tlllli'), lliC,t'liiilii¢iil

ill ii st,L'lllltllll'V circ'tlil i'_t_woi' t'l'{llll Iht.' uIiUl'_4y ill 11._ll,c'lllll til' I'lllld (._ticli 11_
Wiilt:l', .'41t.,iilll,iii' lilll _li._), "l'lil'biili.,,_ t,'tlllVt, l'l lilt, kilic'li¢

llMI,]i lll.'t4iihill.'d Mllrkl.,i 141_liliilllill_ (f(irliit_i'l), _l_uirilll)' i_l' Ilit.,l'llllll t;lit.'i't!)' iii' lilt, I'lultl iii lil_.,c.'lllilitt.,lll t+'lit,l'_$,,

llliililii;,(l t,l_illllllllit_ ),
{Iriliilunl (l.l)i A ht.,llv$,, lillllll'lilI.v i'litlilllit, livt.,, llll.,lllllic ,

t,lu,lllt;lll (liltllllll.' iitiilibt.,i' _)_) wlltl.,.it, l_,_,,t_I_i'illc, lplll l._t_-
Hl._lit_l.'i_nl.'_II_tl.,ilc.'lt_l' 11_t11_,willl i't.'._ulitil_ tlc,lc,ritll'lilion

tt_l-_t.,_iii't: lii'iillilllli-_.t._ iilitl lli'lilitiiill-7,_l't, Llriiliillili-7.t.ql'l't_ill WOlil' tilitl lilt.' t,t'l'l;u'ls til' ii Iliir.,,ili illlt,'i'll_ll t,,li_,'li't_li..
l!_ liltli.,_pt.,ll_lll_lu' i_ lhr! iltic'lt_ui' iiltlti,_il'$,, I_t.,t.'iltl.<it., ii t.,i

liil.,iil, Ilil_ tlnl$, i.,ll)ltlpc' c','4t_111il4iii liillUl't, Iii till 7 lll'll_l'l.,l:illhll.,
i.,,'_It.'ill tll,ll t_ Ii_.,,iit-lililbl¢ b 7 Iht.,l'liliil iiC,illl'llli._, tli'li-

_nlliil'iltlvt, %li_lirl( I.llili (_Wl.l)l 'l'lit_ _llllltllil'tl illC,il_til't, lliliill-77B imlil.,4oillll'_t_l'llilil, hl.,t,'ilii;it, ii iib._l_l'l'_slit;till'lilt,,
iii' l.,lll'iU'lllllt'lll _c'rviu't'_,, "l'llu ul'l'tll'i i.',%l_.'lltlt,d ill st.'l'lll.. Iii i_l'tltltlt.'t ' li rlldtllll¢livo i._llll_l_C,llllll _llll,,.it.,tlllt!lill ), tit,.. ,:

l'iilili_ ii illli_._ I,' iii' t'_,c,tl lit' ti._is_i$, A'/, tlilll ii lliil,,.i_i / _tit' t.,iiv_ I_<_i_lllltllitUiil-_;tt), lilt t_tlll_pt, llllil lil_l_ i_it]._itliliibll,

i_i.(itllll.,I iii' il._._li),.t l, iilitl _,_,,il._lt!t_i' lllli_ 1t' tilitl il.,,i_iiv ,ill b.v Iht.!l'llliil lit, illl'(lli_,
is t_,Xl_l'c,_,_t,cliii It, l'lii._ lit' lilt.' liillitbl_'i' i_l'_it.'pill'itlivt,' Wtll'k _
tlilil_, iit'c, tlt'tl, t_ivc'li I15' Ilil_' t'Xpl't,s,_iil_li ,_'lt"ll , Wtiiil 'l'lic' c'll.!t,'ll'tt,'lll lllitl iii' I_lIwt.,i ', 'l'li_, i'illt! iii' t,llt!r_$,

tt'i '(.vii') t /'1 '(.vi,) 1"1"(._,'1,),wIit.,l't, l'(,v) i_ lilt' "villllt, Ii'llll.,.il't,'l' t'tlLiJvillt'lil Iii I llilll_t.'l'c' I'lt_will_ tliltlc'l' ii i_l't'_*

l'lilit'lillll," tl<'t]iit_tl ii._ l"(.t') II 7.v) lll[(I ,v)/,v], .'.till't, til' I vt_ll iii Ililil)' pt_Wt!i' I'ilU'It_l',

L
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Informationft'ore
ttle FederalGovern-

ment on subjects
rangingfromagricul-
ture tozoologyis
availableat Depository
Librariesacross the
nation,

Youcanvisitthese
librariesand use the

Depositorycollections
wath'(_utcharge

'lo findone in your
area, contactyour
local libraryor write:
FederalDepository
LibraryProgram,
Officeof thePublic

Printer,Washington,
O1220401.
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