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             Nuclear Energy Emd Non--Proliferation

           Rerftarks at the i3th Annuai Meeting of the
                  JAZF - March 4, i980r Tokyo
                    by Willian C. Saimon
                  V. S. Deparanent ef State

    rehe Xnternational Nuclear Fuel Cycle Evaluatio" was

receptZy eompieted･ Befo-re Z give yeu iny own thopghts

                    'on its $ignificant xesults and on next stepsr 1 wouid

iike to,ma3<e two observations.

    .yirstt societies work for a worid at peace, a

$tabie internationai political envirenment with no sudden

$igniticant disturbances to upset that stability. Reiiabie

and adeguate energy is a key factor today te world politi-

cal stability. Nucieay energy fex power preduction is

nece$sary for adeguate energy supply; but further expan--

$Sen in xxuclear explosive capability wiU significantly

mp$et world $tetbSlity. We must siMultaneously work for

both dependable, $afe nuclear power as weU as the
     'absenee oi any increased potentiai for explosives. Each

g"vernnent xesponds to its pubiic'$ preception e.f these

two aspects. U. S. pstogran$ and pelicies are not

                               '      .exceptions.

     Seeondr other concurrent energy activities are

essential to our treatment of nuclear power. We must:

                       ･- 2 --

 pursue aU reasonable dievelopment of renewabie energy

 sourcesr e.g.: solarr biomass; husband known non--

 renewable eneergy sources ai$o pemittipg their long-term

 avaasability for nen--enexgy uses;' efficientiy use iFhe

ntnimum energy we need; and keep eux population.growth
                       '
 undex contxol We sometimes forget that while we lgok

 bosc technical sol"tions we axe the souree of our probiems,

 ZNFCE

     XNFCE breught together over 60 ceuntries to $tudy the

 realistic ¢heices availabie in the further developaent of

 nuciear power - choices refieeting economicst safety and

 nen-prclifexation. President Cartex welcomed the study,

                                                     i ayid appreciated the major effoxts ef so many people that'

 went into the work oi the evaluation. He said that the

 Ve $. will ta]ce the results into account in U. $. demestie

 and international 3uclear policiese

      ZNFCE was not a victory for one $Sde nor a de£eat for

'another. Xt did not negotiate $olutions to the future of

 the nueiear iuei eycle. Z believe XNFCE was succe$sfal

 in its as$igned task of reSlecting a wide xange of prc$peC-

 tives, j"dgments and viewpoints on the several aspects

 ef the fuel cycie. On most matter$ ef sul)$tance a singie

 view was agreed. On others difference$ wexe expressed in
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the report.

     -Z $hould'iike to reier to a few TNFCE matters tbat

strike me es particularly useful and to mention a few

axeaswheresornecautioniswarranted.. .
                  '                                                   .                                                 .      Fixst, ZNFCE has helped to xemedy the tensxons

that were deveXoptng between $uppliers and consumers.

eee new better understand each other's ebjectiyes, needs, -

and interests. We have a better appreciation of global

g!uclear energy needs and acesourcest woridwide concerns

about nucleax proMferation, and the technical anct

institutienal prbblems and possibUities that lie befoace
                                                            "
u$. There is broad agreeraent thae thexe are proliferation

xisks associated with nuclea'r power and mea$ures to make

 $uch risks rriore toierabXe and manageable. Alse, .it is

not ftppropriate to make broad generalizations about the

    t. t eemparative pxoli£eration risks ef different f"el cycies.

.Nowever,weeanallsharetheassessmentthatthereaxe .,
 $ubstantiai xisks associated with weapons-usable materiais

 and the technolegies that ean pxoduce thern.

      ! believe that XNFCE provides a good evaluation oE

 the faetoxs bearing on prospective availability of naturai

                 ' uranSum. Howevert on the demand sSdet there wSil be a

                      -4-

need for periodi¢ revision of the bstinates deveioped

in !NFCE. The data is over two years oid and there

have been iarge reductions in reactor orders and lepgthy

delays in construction sehedules. Yor the United States

pxejections for l995 nuclear capacity have dropped about

30 percent. As construction of additienai fuei eyele
                   t                                   'kcUities and the introduction of new technolpgies depend

on demand-$uppiy xe!ationshipsr it is impoxtant that

e$timates be kept up-to-date.

     Reprocessing, recycling of plutenium in iight water

xeactoxs, and the need and timing for breeders were key

issues in XNFCE. ?rem my per$pective, $everal important

                                     -insights emerged. ･

     WhUe reprocessipg has been Prefexred by some natiens

as the way to deal with spent fuel, tihe Evaluation makes

it clear that other choices axe £easibie. Spent fue!

ean be stored $aEely en an intentm or leng-te3rm basis,

and teminal disposai without reproeessing appears to be

a xealistic option for either economic or nonpxoiiferation

xeasons.

     The great majority of participants shared the vSew

thatt fer economic reasonst when reprocessing plants axe
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                        '
 bu"t they, iike enriehment plants, should be large in

 scale. And, apart from economics, scale is an important

 consideraXion for nonproliferation reasons.

                           '
      Zt is worth noting that aU agreed chat the economic

advantage oi pXutonSum recycle in light water reac'tots

wiU at best be smaU.

         '                                                '
     Effe¢tive Snternationai safeguards are es$entialr

.particuiarXy fgr enrSehment, reproces$ing, and fabricav

             '
tion o£ plutenium ox highly enriched uranium. $afeguards

planning sheuid be at the earliest stages oE plarxt

design. Mgh priority should be given to the testipg and

eptinizatiop of new impreve4 safqguaxds methods for these
                                 .
sensitive iuel eycle steps. While safeguaxds alone will

net rRinimize pxeliferation risks from sensitve fuel ey¢ie

activities, ! am convinced that eompxesensive safgguards

coverage wiil be neces$ary if nuelear pewer is to piay its

proper role in meeting global enErgy needs.

       tt                                         '
     Constraints that now appXy to reprocessipg and.to

separated plutenium "eed to be reinforeed by other protec-

tive mechanisms. For sepaxated piutoltium, it was recerar

mended that $peciaX attention shouid be given to placing

excess plutonium under internatienal oversight. The U. S.

f･ --･･
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                                                        -
is prepared to work cooperatively for an effective inter-

national plutonium sterage xegime.

     The need and prospeets for breeders are gSven con-

$iderabXe attention. There is no guestion that ovdr the

long term bMeeders could extend uranium xesources in a

draTnatic way. This accounts for the heavy investraents

chat the U. S. and other nations are vaaking in dieveleping

the breeder and in assessing the feasibilityr economicse
                                                    '
and proli£eration implicatioAs of its techno;gy. But the

bxeeder is not without it$ costsr risksr and uncertainties.

The need and tiining of breeder developaent wili vary

eumong countries depending en theix technical infrastrucr･

ture, eleetrie grid size, confidence in aceess to uranium

xesource$, and other fa¢ters. Especially important is

the relationship between demand for power and tihe avail-

al)ility and price of uranium.

                           '                       '

     Zn･the area of nuciear suppiy, XNFCE reeognized that

a country pursuing a nueiear power program needs to plan

ahead wich confidence regarding reactor fuel supply and

disposition of spent fueZ. Zt wiU be cruciai to pre$erve

a high degree of confidenee and stal)ility in nuclear

$upply relations if nuclear power is te renain a viabXe

energy option and if the premature spread o£ sensitive
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                            '
saci!Stie$ is te be avoided. There is a need fex..gxeatex

 x'edictability in nenpreliferation conditions and the

pxejudieial results of abrupt ox un"atex4X chapges in

cenditions of $upply. Nsot suppliers cann"t be empeeted
ee freeze theix pelicies ox to ignere situatien$ that

ptght sexieu$ly aggravate efforts to prevent She spread

                                   -                                                 'gg Ru¢lear weapense

x lieations for U. S. PoM'

 ' '!?he re$vatg of XNncE wUl be taken into $exious

account as we xeview our peXicy; we hope ethex$ wiiZ ck)

ekkis aiso. X note th&t many aspects of eurrent U.S.

geeXiey &xe #einforced by the resuits o£ ZNFes. eehese

ineXude: . ･-
-p- fuel cycZe cteveXeprae"t must baiemce eneFgy needs with

   ston-proXi£exation xeguirements.

                                                1Jpt- XAEA $&Eeguaxd$ $heuld be $txengthened as}d Smpxoved
l'

-to Researeh reactors $heuid be eonverted to the use of
 .
                                       '                                  '   Xew enxiehed .uxanium.

                                   '
-- there shoald be Snternatienal eontrol of excess civil

   Pluto"ium.

-- The useS ef ptutenium in light water reactors ha$ Xittle

                        -g-

    if any economic benefite

                          ' -- Reprocessing i$ nct es prereguSsite fox managtag nuclear

    wastee and intern&tional efferts te expand spent

                                                   '    siuel stoxage capacity should be pur$ued.

-･- Breeder reaetor$t while an impertant enexsry'optien

.r' siox a .number of $tates, are not iikely to b$ ectxactive

   to states with ac{Sest "ueiear progravas.

                                                     '                                .                               '
Thexe are then other aspects 'of ZNncE conelustons which

we wUi have to take into serious account in constaering

Ve$e nuclear nen-proiiferation and export peMcy. Foxe-

most amng these gs the ¢eneern voiced about reiiabiZity

ef $upply and the exercise of bilaterai rights in a manner

theet aUews xecipients to pXan confidently the deveZopment

ef cheir nuelear fuei cye2es.

N"seit2!!E-ny!asEsuslixt Ste

                                          '     Ctne of the first orders of business i$ fer key guppMexs

and xeeipient states to move toward agreenent on the grouad

tuos fer the sepaxatien anct handling of plutonium. AgXee-

ment on an effective TAEA Zmternation&1 Piutoniu!R Sterage

Regime (XPS) is a eentral eler{tent of this. Zn additiene

&greement between suppliers and xecipients on the exexci$e
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ef prior censent rights with xegard to plutonium separa.-

tion and use wUl be needed. We are confident £hat we

ean reach agreement on arrangements apd non--proiiferation

objectives.

     A second important element is for greater reiiabiUty

of supply oi non-sensitive nuclear equipment and materia2

for recipients who have aceepted rion--proliferation com--

mitments such as the NPT or eguivalent fulX--scope safe-

guards. Supplier $tates, including the U.S.e can make

.gxeater efforts to ±mpreve che tiraeXines$ and xeiiability

of theSr supply through such things as iong･-tem licensing.
                                       'A fuel bank and other beck--up arrangements can also play
                                                           .
                                      'auseful reie in this regard. '
     There should also be increaSed peiitieal and finaneial

$upport ior improvement in XAEA safeguards, particuiarly

advanced tec!]nigues fer safeguarding sensitive facilities.

                                      '                            '                               '        '     I aiso iook towaxd Sncreased attention to po$sible

vaultSnational arxangements for sensitive facilities to

increase the barriers te misuse ef $uch iacilities. In

additiont we should work toward agreement that ctevelepment

of new sensitive £acUities shouXd be in step with inter-

national xeguirements ior enrichment and plutenium for

                     - IO -

                                                       '
economically justified programs and that such fticilities

should be desSgned to enhance the effectiveness of

saieguards and to incorpoxate other barriers to

pro1iferation.

     INFCE produced a cormon faetual backgxounct and a

sound basg for further developrnent ef peaeefui nucleax

power. That developrfient wilX xeguire the fuU and elose

cooperation of nations with signfieant cormitnents to

nuclear power. Ea¢h nation will bring to that cooperation

the beliefs and commitments of its own people. The

enduring strength of that future developrnent wiU depend

on the abiiity of that eooperation to meid the differipg
                                    ,                                ttbelSefs and needs bf the nations involved. Patience and

understanding will be essential to success.
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;

! AM BOTI{ PLEASED AND HONOURIID TO HAVE BEEN rNV!TED TO PARTrCIPATE IN

[TIXS PANEL DISCUSSION THrS AFTERNOON.

I ¥"Xl,L KEEP l4Y rNTReDUCTORrY REwwS BRXEF. I SHOULD mxE IT CLEAR'THAT

AS >YYNACING DrRECTOR OF BRZTISH NUCLEAR FgELS LIMXTED, A STATE-O!"NED

                       L
COMPANY rN [rl{E V.K., r AM NOT A CXVXL SERVANT OF HER MAJESTY'S GOVERNPMNT,

AND DO NOT SPEAK FOR HER }tAJESTY'S GOVERINIbffENT. THE OPINIONS I OFFER ARI]

MY OSJN AND CARRY NO OFFXCIAI., WEIGHT AT AILL.

TflE SMALL GROWwr{ OF CIVIL NUCLEAR POWER PROGwufMES rN RECENT YEARS IS A

SERIOUS CAUSE FOR CONCERN, BUT IT CANNOT BE ATTRIBSJTED TO A SrNGLE

FACTOR, ALTI-IOUGH PeLrTZCAL UNCERTAINTZES AND VAC!LLATIONS HAVE PLAYED

AN !bff)ORTANT PART.

INFCE HAS NOW HAD ITS FINAL SESSIONS AND MIE RESULTS HAVE BEEN WELL

                            '
PUBLICISED IIERE DURING THE LAST WEEK.WIT}l YATABE SAN AND TAibbilYA SAN

WHO WERE BO[rll IN VIENNA LAST WEEK AND IIAVE BEEN HEAVILY INVOLVED WITI-I

INFCE, SITTING WITII US ON T!IIS PANEL rT WOULD BE I}MERTXNENT FOR ME Te

ATTE}fi])T TO SUtylblARISE THE FINAL DrSCIJSSIONS OR CONCLUSIONS. HOWEVER IT

SgEMS TO HAVi] BEEN WELL ESTABLXSHIID T}IAT TECIINI(IAL FIXES CAN }IAVE ONLY

A LI.MITED T.NFLUENCE IN REDncrNG THE RISK OF PROLI'FERATION, ALTflOUGH SOME

OF T}IIIM MI.G!IT HELP TO IllIDUCE MIE RISK OF THEFT. IN ADDITTON ALTERNATIVE
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FUEI. CYCLES OFFER NO SVBSTANTXAL NON-PROLIFERATI[ON ADVANTACE.

                                                   '

T!IE INTERNATIONAL DEBATE SKOUM, THERIZFORE, BE CENTRED ON WAYS OF ADEQUATEI.Y

ACCOFptODATING ALL SYSTEMS RAIIIER TIIAN ON THE QUESTION OF WtlETIIER ANY ONE

CAN BE BETTER JUSTIFZED. THE NEEDS OF INDIVMUAL COUNTRIES DIFFER

W!DELY AND IT IS !lylPORTANT FOR NATIONS wrIO RELY HEAVrLY ON IbtlPOR[IrED ENERGY

RESOURCES AND ARE ESPECIALLY VULNERABLE TO EXTERNAL FACTORS TO PRESERVE
 ;
TYIErR OPTIONS FOR REPROCESSTNG AND FAST BREEDER TECHNOLeGY. NO rNTERNATXONAL

POLXCY' SHOULD BE ACCEPTED THERIIFORE wrIICII WOULD RESTRICT ANY NATXON'S

RZGHTS TO DETER"t!NE rl]HE DETAXLS OF XTS OWN ENERGY' ANb NVCLEAR POLrCIES.

IT IS NeW IMPORTANT Te S!rlr A POLrTrCAL FameweRK IN W}{Ial NUCLEAR PeWEI<

AND ITS FUEL CYCLE CAN OPEE(ATE rNTERNATrONAI.LY.

                               '

IT IS ESSENTIAL TI{AT THERE WOVLD BE A SrNCLE COroION SET OF INTERNATIONAL

CONTROLS AND CRITERIA DEALING PRIMARILY WrTH PROLIFERATION BUT PREFERABLY                                                    '

ALSO COVERING SAFE[I]Y AND WASTE MANACE}asNT. SUCII RULES ONCE AGREED SHOULD

RE>IAXN STABLE AND SHOEMD ONLY BE ALTEREn BY MVTUAL AGREEMENT AMONGST ALL
                                              e
CONCERNED. THEY rLfUST BE ACCEP[IrABLE TO COVI!]RNIYIENTS THE !wtJrOR S[rPPLIERS                                             '

AIND CUSTOMERS AND TO T}IE PUBLXC -･ A BXG ORIDER PEK{APS BVT･IT MUST BE l

TI{E TARGET, AND IT W!LL NOT BE AC!lrEVED OVERNIGHT. IN TilE msANTIME

NUCLEAR TRAPING moST CONT!NUE - AS rT WAS SUPPOSED TO DO DURING ZNFCE --

AND WE }fiIIST AVOID TI-IE TEMPTATION' TO UNDERCUT EACH OT!･IER ON THE NON-

PROL'IFERATrON CONDrTIONS APPLIED TO SUPPLIES'OF }tATERrALS AND TEC}INOLOGY.

I WOULD LIKE TO EIFIPI{ASXSr"' THAT I DO NOT WrSH TO UNDERI"vlXNE TflE PRESENT

CONTReLS AS EbBODIED IN SUPPLY ACREE}"[ENTS, NUCLEAR SYPPLrERS GROUP

GIJIDEI.INES A)<ID NON--PROLIFERATION TREATY SAFEGUARDS BECAUSE T}-IEY INDEED

PROVIDE A SOUND BASIS ON I"HICI{ TO BUILD FOR TIIE FU rURE.
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IN AN INDUSTRY WITH LEAD TImsS AS LONG AS OURS IT XS NeT POSSIBLE FOR

}･iAJOR GROWI]II IN INTII]ImuATIONAL COmaRCE TO OCCUR WrTHOUT BOTII S(lfPPLIERS AND

erSSTOMERS llAVING REASONABLE CONFIDENCE rN A COIIERENT SYS[lrEM WIITCH DOES

NOT PERNrT THE RULES TO BE CIIANGEI) UN!taTERALLY DUR!NG TKE PER!OD OF

EXECVTrON OF CONTRACTS. ONE BASXC DIFFXCULTY ZN THE PRESENT CLIMA[[ll IS

TIIAT TIIE HALF-LIVES OF GOVERNMENTS XN DEMOCRATXC COUNTRXES XS A LeT SHORTER

THAN TIIE ZNDgSTRY'S LEAD [lrXMES.
;

wrIEN S"E HAVE ACREED RULES T}IERE wtJST BE MONITORINC BY AN'
INTERNATIONAL

BODY; NOT BY NA[rlONAL GOVERNIylENTS WHO MAY THEtvISELVES IYXVE, brRECrmY OR

INDIRIECTLY, AN INTEREST ZN [IrEfE SUPPLY CONCERNED.

IF AN INTERNATIONAL CONSENSUS ALONG THE L!NES ! HAVE DESCRIBED IS NOT

ACIIXEVED, INDrVMUAL NATTONS WXLL CONTTNUE TO SPECTFY THEIR OWN RULES

WI[Y!I TIIE ZNEVITABLE DANGER, ALREADY REFERRED TO, OF ttUNDERCUTTZNG" FOR

CO}IMERCIAL APVANTAGE. THERE WXLL ALSO BE STRONG INCENT!VES FOR EVERY

COUNTRY TO DEVELOP FUEL CYCLE FACrLITXES rN ORDER TO BE FREE FROM

RIZSTRICTIONS IMPOSED VNr:LATERAILLY BY SBPPLIERS.- l)HrS WILL HAR}! RAr[TIER

                                             e
T}LANHELPTIIECAVSEOFNON-PROLZFERATrON. .

SAFEGUARDS

axIE pouTIcAL FIvvrlEwolll< z }IAvE ouTmNEb MusT oF NEcEssxTy RELy upoN

INTERNATIeNALLY AGREED AND APPLXED FUEL SCOPE SA}i'ECUAIU])S PREFERABLY                                                  '

EXERCISED gY TIIE IAEA OR SO}rr]･ SPEC!AL BRANCH OR ADJUNCT OF IT.

1 K}IOW "IANY PEOPLE ARE CRITICAL OF IAEA AND DO NOT WANT TIIEIFI TO l{AVE

TIIAT RESPONSXBILrTY BUrr I-JE HAVE IrO }･IAVE SO}fETIIING AND SObfE BASE. A BODY
                 '

SPONSORIED BY TI-IE UNITED NA[lrlONS SEEMS TO ME TO BE SENS!BLE.
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                                  '
llO!JEVER wn NEED TO UNDERSTAND WI-IAT SAFEGUARDS ARE FOR AND WilAT NEEDS TO

BE OONE TO STRENGTHEN TIIEM. IT HAS TO BE RECOC:NISED T}[IAT' Tl･IEY CANNOT

Ai"D ARE NOT INTENDED TO BE A CO}{[PREHENSIVE DETECTIVE SYSTEM FOR.

IDENTIFYTNC STATES XJrlO HAVE EmaAR}<ED TjlPON A CLANDESTINE ROUTE TO PRO'LIFE}thTION.

[1-{AT rS A JOB FOR XNTELLrGENCE AGENC!ES.

SIM!LARLY, SAFEGUARDS ARE NOT DESrGNED TO COMBAT TERRORISM, ALT}IOVGI･l BY
 ;

THEIR CONTROL ANP DETECTION TECHNIQUES TfiEY MAY ASSIST NiXT!ONAL SECURIlrY

FORCES W}IO llAVE TI･IAT ASSrGNItfENT.

                                                           '
TliE PURPOSE OF SAFEGUARDS IS TO GIVE A SUFFICIENTLY HIGH PROBAB!LrTY.OF

DETECTION OF DrVERS!ON FROM [II}IE C!VZL FUEL CYCLE TO PROVXDE AN EFFECTTVE

                        .DETERRENT FROM SIJCH ACTIVXlrY. I SUGGEST THAT THE REQUXRED.PROBABILITY

                               '
OF "ETECTION CAN BE SIGNIFXCANTLY LESS TIIAN IOO% (WHICK IS ruPOSSIBLE)

PROVZDED [['EIAT THE INTERNAIrlONAL COmmNrTY !S PREPARED TO RillACT POSZTIVELY

AND APPLY SOME FORM OF SANCTIONS AOAZNST DEFAULTERS.

FOR SAFEGUARDS TO BE EFFECTIVE WE NEED FOUR TH!NGS:
                                             "

(a) FIRS'c To DEFINE T}E CRITERIA wrIICH THE AGENCY SHOULD ADOPT REGARDrNG

    TIIE PROBABI}.I[IY OF DETECTION OIF D!VERSION OF SrGNIFICANT QUANTXT!ES

    OF SPECIAL NUCLEAR }vfATERrALS. WE ZN BblFL HAV'E TAKEN ACCOUNT OF MAEA

    CUIDEMNES IN SETTING OUR iNTEIttgAL DESZCN AND OPERATIONAL CRITERXA,

    BUTCOVERNMENTS UAVI:･ NO!['-YET FOR}tlAI.LY ADOP[rED THE"f; AND TI･IERE

    NEEDS TO BE A CONSENSVS.

(b) SECOND; TO AGREE ON T}IE BOUNDARY LINES FOR THE ACENCY'S ACTIVITZES,

    [lr}IUS CONSERVXNG [MllE AGENCY'S RESOURCES FOR TTS rvtAIN TASK.
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(c) T}ITRVLY TO EXPANP [l]IIE ACENCY'S PRESIINr RilSOURCES; 150 INSPECTORS IS

     CLEARLY rNSUFF:CZENT FOR XTS WORM-WIDE TASK. AN INCREASED BUDGET AND

     TECHNZCAL CAPABILITY )v!UST BE PROVXDED WXTII [IrHE SUIPPOR[Ir OF GOVERN}vfENTS

     AND INDUSTRY ALIKE, OT}{ERWISE NUCLEAR POWER }LA,Y NOT GROW ANID TIIE

     TECHNXCAL }IASE FROM ¥"HrCII PROMO!{rlON OF NUCLEAR ENERGY CAN BE PROVIDED

     WILL DISAPPEAR. TTIOSE WHO SEE A COMPETTTION BETI-JEEN FUNDS IOR

     SAFEGUARDS AND FUNDS FOR PROMOTING NUCLEAR ENERGY, XN T}IE
 ;

     UNDERDEVELOPED WORLD ARE I BELIEVE BEING VNREALrSTI9.

                                '

AND

                        L

(d) FOURTHLY; AND PER}IAPS MOST IMVORTANT; WE MVST DESrGN OgR PI.ANTS FROM

     T}IE VERY BEGZNNING WITII THE REQUIRII2"MNT OI;' [lrHE [III{REE BASrC ELE}vfENZiS OF

     SAFEGUARDS IN･MIND -- MATERIAIL ACCOUNTZNG, CONTAIN)vlENT, A)rn SVRVEILLANCE.

     IF T[HIS IS DONE COSTS MAY NOT EXCEED A FEW PER CENT OF FUEL CYCLE

     CAPITAL COSTS. AND MORE MPOR[l]ANTLY T}IE DAY' [rO DAY XNTERFERENCE

                                               g
     AND DELAYS TO PRODUCTrON ACTIVITXES CAN BE MXNZM!SED. INDEEi) WE }IAV}],

     TO !NSIST T},IAT THEY ARJE. ･ :

PROVTDING REQVIREMEN3]S ARE rAKEN IN AT TI-IE DESZGN STAGE, COSTS MAY NOT

BE GREAT -- EQUIVALENT PERIIAPS TO A FM" PER CEN[r OF FUEL CYCLE CAPrTAL

COSTS. AND REMEMIBER, ONE PER CENT OF FUEI. CYCLE COSTS IS ONI.Y ABOUT

O.3%' ON CENER2XTING COS[rS.

                                                                     '
XN ALL TIIIS IT WILL BE r}IPORTANT TO TRY AND MAINTAIN CO}v[MON STANDARDS, AND

ENSURE TIIAT TI-IE DIVXSION OF COSTS BETC"EEN GOVERNIylEN[['S AND INDV$TRY XS

BROADLY TI{E SAIy!E TI･IROUG}{OUT TIIE WOR[LD.



                                                                        6.

 OTIII;･R NON--PROI,IFEIUXTION PfEASt.IRES

                                                         '

Sgl-IAT ELSE SEEMS TO HAVE COIytE OUT OF INFCE2 A SATISFACTORY SYSTE}I OF

SAFEGUARDS, rN LOGTC SHOULD BE ENOUGH, BUT TODAY LOGrC ZS NOT ENOUCH.

BUT TI-IERE ARE TWO MAJO'R ADDZTIONAL SVGGESTXONS WHXCH ARE LIKELY TO HAVE

SOME IMPACT - rNTERNATrONAt PLUTONrVM STORAGE (IPS) AND INIrERNATIONAL SPENT

FUEL mmAGEMENT (rSF),f).
                                     ' i-.

                                     tt
                                                         '
      .CUSTODY OF PLUTONIV)i! STOCKS ON AN INTERNAT!ONAL BASIS HAS MANY AT[ITRACTXONS.

nvCH WORK eN THIS HAS ALREADY BEEN DONE BY THE ZAEA; THERE ARE CLEARLY

PROBLEPIS "!AINLY RELATING TO THE CRITERIA FOR RELEASE: AT MrNrlYfUM THESE        '

}gfUST PROVIDE IIrl{AT >tATERXAL IS ONLY RELEASED FOR A DECLARED Eb iD-USE AND

                          sIS SVBJECT TO SAFEGUARDS A??LIED B¥ THE CON[lrROLL!NG BODY.

TF A SUCCESSFUL SCHEME CAN BE ESTABLZSI{ED, SUPPLZERS SHeULD BE ENCOUR.AGED

TO RELINQUISH THE CONTROLS TIilEY AT PRESENT APPLY UNXLA[lrERAILLY TO THE USE

AND TRANSFER OF PLUTON!UM, AND WE IYUXY THUS ACCOMPLrSH A SIGNIFrCANT STEP

TOIJARDSASINGLECOHERENTSETOFRULES. '
                                                  k

REGARDINC INTERNATZONAL STORAGE OF IRRADIATED ¥UEL, IT IS CLEAR TEtAT :

WllATEVER DECIS!ONS ARE TAKEN ON RIEPROCESSING SUBS'rANTIAL STOCKS OF SPENT                                            '

FUEL WILL BE !N EXISTENCE FOR LONG PERIODS. TEIERE rS AT PRESENT A

CONSIDEIthBLE I.ACK OF KNOWIL£DCE CONCERNZNG T}IE STORAGE OF IRRADZATED

FUEL IN THE LONG TER}v{ OR IN PERPETUITY, ALTHOUGII r'r IS CLEAR TH2XT WIT}l

TIUI PASSAGE OF TX}rlll [M{ESE STOCKS WILL BECOtvfE PROGRESSIVEI.,Y LES$ RADIOACTXVE

AND, THERIEFORE, XIE PLUTONIU},I AND Ill!ISIDUAI, URANIIJb,1 235 WILL BECO}IE

PROCIll)i.SSIVEI.Y }10RE EASXI.,Y ACCESSIBLE. Tl-IEREFORE, OVER A PERIOD OF YEARS

Ti-IE ONCE-T}IReUC!･l FUEL CYCLE ZS XN ITSELF NO MORE PROLIFERATroN--RESTSTANT

T}IAN ANY OTIIER, XNDEED I[I] b{AY BE LESS SO.
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AS Wff, COLLECTrVELY, IIAVE FArLED [rO PROVIDE ADEQVATE REPROCESSZNG FACII,ITIES,

XT IS PEMIAPS SENSXBLE FOR US TO ?ROVIDE INTERNATIONAL rRRADIATED FVEL

sT{>RAGE CENTRES VNDER IAEA SUPERVISION. THE NAIN PROBLEt･1 WILL UNDOUBTEDLY

BE TO FIND HOS'l] COUNTRIES: ALT}IOVGH HER RISKS IN TER)tfS OF DANGER OF

EXPOSURE TO rRRADIATION AND DISCI{ARGE OF ACT!VITY TO [rTIE ENVIRON!ylENT ARE

TI<ZV!AL, WORLD OPINION HAS BEEN XNDOCTRZNATED TO BELrEVE OTHERWISE, AND

Ne ONE NOW WANTS TO TAKE OzzER PEOPLE'S RADIOACTIVE WASTE.

 i

                                                       .
TRANSFER OF TEC}INOLOGY TIAS BECOME A PARTICULAR[LY SENSITIVE ISSVE IN [Er}IE

CONTEX'l: OF NON-PROLIFER.ATZON. IT ZS TO BE HO?ED IrHAT [MERIZ W:Ll. EVOI.VE

AN INTERNATrONAL CONSENSUS ON TIIE CONDZ:XONS TO BE APPLIED TO SUCH

TRANSFERS. bfULTrNATrONAL OWNERSHrP OF SENSXTIVE PLANTS SVCH AS FOR

ENRICII)viENT AND REPROCESSXN{), AND lyfULTINATXONAL FUEL BANKS, IS' ALSO

SUCGESTED, BUT THIS SHOULD NOT BE NECESSARY XF THERE ARE ADEQUATE

CONTROLS AND INSPECTXON OF NA[IrlONAL PLANTS. NffVER[[[HELESS THE IDEA HAS

ATTRACTI.ON$ IN TI･IE CONTEXT OF CREATING rNTERNATIONAL CONFIDENCE. IF SVCH

                                                  '
SYSTEMS ARE ADOPTED I }IOPE TREY WILL NOT BE IMPOSED BY POLITrCAL DECREE,

WIIICI-HJOULD BE TI{E KISS OF DEA[IrH. AS rS WELL--KNOWN, THERE HAVE BEEN

                . seSIIVERAL SVCCESSFUL MULTINATZONAI. COLLABORATIVE.VENTURES rN TIIE FUEL

CYCLE FIELD, E.G. UNITED REPROCESSORS, EURODIF, URENCO, CENTEC, PNTL,

NTL, ANID SEVERAL URANIV}v{ EXPLORAT!ON VENTURES. ALL }!AVE BEEN

SUCCESSFUL TO A DEGREE BECAUSE THE CEMENT l"AS ESSENTIALLY CO"I!LrERCIAI.,

                                     '
AND NeT POLITICAL. 1 WAS PLEASED TO BE IN TOKYO I"}IEN YOUR NEW REPROCESSrNG

COMPANY JNFS WAS ESTABLrSHED LAST WEEK AND r WISH IT EVERY SUCCESS.

SAFETY AND WASTE ty!ANAGEP{ENT

INFCE HAS BEEN CONCERNED PRI}t[ARILY WITH NON-PROL[FERAIIrlON, AND MY RE}!ARKS

                                                                     '
}IAVE BEEN DIRECTED blAINLY TO TIIAT TOPIC. HeWEVER, ONE BENEFICZAI., OUTCO"IE

OF TIIE COMXNG TOCETI,IER CATALYSED BY rNIi'CE WILL, I HOPE, BE A GREATER
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DEGREI:･ OF IN[rERNATIONAL CONSENSUS ON SAFETY ZSSUES AND WASIIrE MANACEMENT.

                                                   '

FOR SAFETY WE NEED AGREED CODES AND STANDARbS. WE ALL OF VS rHAVE TO

TAKE A RESPONSrBLE ATTrTUDE TO SAFETY AND I BELIEVE NONE WOULD WISH TO                                  '

TRY AND SECUI<E COM}fERCIAL ADVANTAGE BY CUTTINC CORNERS. ON !I]HE OT!･IER

HAND, WE "ruST ALL STAND TOGETHER AND RESIST RIDICULeUS' STANDARDS AND

DErilA.NDS CREATED BY OVER-REACT!Obl TO A VOCAL BUT MINORXTY PUBLIC OPXNION
 i

AND POPULAR MrSCONCEPTION OF RELATIVITY OF RISKS. AT WXNDSCALE WE IN                                                         '

BNFL ARE SPENDING OVER A HUblDRED MILLION POUNDS TO REDUCE THE R!SK OF

ABNOR}IAL blSCHARGES OF RADrOACTZVITY FROM IrHE SZItE.' WHZLST r ACCE?T THAT

DXSalARGES S}IOULD BE LOWER vaAN TIIEY PRESENrmY Aan THE axPENDrveRE
                                             '

PRESENTLY INVOLVED IS COMPLETEI.,Y NON-COST EFFECTIVE COMPARED .TO BVTLDXNG

                        kSAY, A TEACtllNG HOSPIIIAL, OR EVEN PETTER CONVENTZONAL SEWAGE PLANTS.

SIMXLARLY, WrTH WASTE MANAGEMENT, WE rN [MIE U.K. ARE CRZJCIFYXNG OURSELVES

OVER FINDING ACCEPTABLE "FINAL D!SPOSAL" RE?OSrTORIES FOR FrSSIQN PRODUCT

WASTE. PUBLrC OUTCRY AGAXNST TEST DRILLrNG IN IIrHE U.K. HAS BECONE

PARANOrC. BUT WEIY DO WE WANT TO BURY ffIE S[ruFF BEYOND MAN'S ENVIROmmN[I]?

ONCE WE HAVE rT AS A GLASS IT rS ADEQUATELY SAFE AND bfANAGEABLE, AND W!LL
                                             9
PReGRESSI[VELY DECAY SO THAT IN ABOUT 500 YEARS !TS ACTIVITY WII.L EOVATE
                                                            L
ro TilAT OF IME MINED URANIUM FRON WHZCII IT WAS D'ERIVED. OPPONEN[lrS OF :

REPROCESSING, wnO FAVOUR ONCE--THROliGH FVEL CYCLES AND STOR.AGE OF SPENT

FUIEL, DO NOT SEEM TO IIAVE SUCH QUALMS .ABOUT STORINC UNREPROCESSED

FUEI. ON [[IIE SURFACE OF T!IE rkARTH FOR VERY LONGPERZODS. NOR DO THEY

SEEb{ CONCERNED TI-IAT IN FINAL DISPOSAL THEY ARE CO)ff{ZTTING LARGE QUANTXTXES

OF PLUTONIM･I TO T}IE ENVIRONPfl!NT.

I{AVE WE Ti-IE SArm CONCERN AIBOUT LONG TER.)F{ CONTAINI}fENT OF F!SSION PRODUCTS

ARISING FROM UNDERCROUND BOma TESTS (2 REPORTED LAST WEF.K) AND WIIAT ABOUT

DISPOSAL OF Pu FROM AI.L TI･IE WEAPONS IN TilE WORLD WIIICH HOPEFULLY ARE NOT

GOING TO BE USED. .t
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 r IIOPE 'I'HAT THE RENAXSSANCE CREATED BY INFCE WILL BE IMMENSELY llELPFUL

 REPRESENTATIVE EnmIPLES OF T}IE GROWTH OF ZNFOMRED OPrNION ALREADY

 CREATED ARE TI-IE REPORT OF [Ifl{E WORKXNG (];ROUP -- FUTURE US-JAPANESE

 NUCLEAR ENERGY RELATIONS S?ONSORED BY TEE NATIONAL INSTITUTE OF RESEARCH                       '

 ADVANCEMENT, TeKYO, AND TI{E ReCKEFELLER FOUNDATION, AND THE REPeRT OF

 THE INTERNATXONAL CONSULTATrvE CROUP ON NUCLEAR ENERGY, SPONSORED BY THE

ROCI(IZFELLER FOUNDATION AND THE ROYAL INSTITUTE OF rNTERNATZONAL AFFAIRS.
 I

BOTII ARE FIRST CLASS S[IJtlDIES WELL WORTIi REA]DING. X AM SVRE COPZES OF

BOTH ARE FREELY AVAII,ABLE HERE IN JAPAN BUT r HAVE A FEIJ.eCOPIES OF

 TIIE LATTER AVAILAIBLE.

                                            '
rvfR CHAIRIFtAN, X BELXEVE THAT PROVXDED GOVERNb!ENTS ADOP[C THE INFCE

CONCLUSIONS WE UNFORTUNATEtY CANNOT CALL T}ilbl RECO}wtENI)ANONS, T}lrNGS

CAN START TO MOVE ACAIN TO OVERCOME THE WORLDtS ENERGY PROBLEevfS ON A

}fULTINATIONAL COLLABORATIVE BASIS OF WOR[LD TRADE. WE WILL THEN BE ABLE

TO SAY THAT rNFCE S}IOULD NOT HAVE BEEN NECESSARY BUT T[HAT !T WAS AND IT                                             ps
WAS WORT!l{"l{rLE.

                                               "
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          13th AlxlblUAIt CONFrcRJI}JCE OIi' ,JAPAN,S ATOMIC 1[NDUSZijRIAII, FORUi･i

            v         -------pt--b-p}----ny-f-.-nymenv---ptt"------ -------v-j--H--M ------

                          TOKYO, MARCfl li-th, 1980

                       K,HE lilNERGY OPTrON IN IrRANCE

                       'by R6}ny CARLE, Director,
                         ELIilCtliRXCMiVIS DE ]YRANCE

           '                                                y･
i(ill,iS SfElfX t･ .
                 The sharp r±se in the pr'ice o£ oil - an(3 perhap:-i totaorrow,

     its $carcity - is a problem which must be faced by ail those ln charge

     of eneygy in every country : Means must be £ound to preserve and '
     increase energy consumptien, which is a basic factor or ou.v econortiiet3,

     wi'thou't jeopardizing our financial equiMbriurn.

                                                         i

                 Japan and France $hare many similarities in regard to this

          -- there are limited .d.-omestic sources of en.er.if,y : Zimitea evnounts

     of coal at a high cost ; hydro-eXectrical resourcesD which have already

     been ha,rnesr)gd, wi'th limited scope for further ex'tension.

          -- the natural rate of growth of energy and electric.tty corisUniption

     re}nailts highe ･

                                                             l.          -･ a large nuclear prog'ramme wa6 undertal<en at the beginning of

     the 70's ; it seems to be the onXy fuXlscale solution to our problems,

     but it is meeting re6i.stance o.f vax'ioas kinds.

                 X am thus particular±ly glack that this confereiice offer･$
     a new opportimity to exchange our experience in this "struggle for

                                                                       '

                                                            --ee-
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  energy't to which each one o'f us is corfimitted I w±1.L ･ge't. out oiir e£t'oets

  'in ffrancee covering 'three maii aspect,r)' : eriergy conb"erval;ion, the rteb:n'n

  to 'the m$e of coal, and the nuclv=ar enen.py progvavnme.

  ! ･- YilRST OBJE(Jfl]]:VE : SAVING ENI[]RGY
      ---d---P----i---t-N --"--ew.-'--"----------4-"-"-d-

            The fir$t reaction when a proauct beconie"sJ s)ca'r¢e or expeasive
  is doubtrXess to save ite [I]he fi'rench Agenc,>r fo]:' Energ,y Com'riei""7ation was

  created i'a 1974･, to £ind ways to '.: v                                   glo sQ ,
               t'
            Xt is not an easy task, as France is not apar'ticulax':tly ･

  heavy energy 'use3r'. [ts cen$t!mp't:Lon in 1979 was 190 mi:Llio!i o.P. tons oiL--

  equivalen't (toe) and 256 billion KWh, which cor'responds bo J,5 toe and

  4･500 KWh per cap'iba (our popu:Lat'Lon is 5j5 million). [i]hi$ :ts $imilar te

  Japan, but far beXow s'ach countrles as the Unihed States, Canada or

  Sweden. Xt is therefore difficuXb to rediuce cons,a;npiclou furtlier.･Its

v levei, af'ter a].1, is quite .eea$onabie.

                                       tt
            The target set by the public au'thorities for 1985 is to re--

  duce consurnption beXow the initial fox'ecasb by };S5 mill:i.on beee 18 milltoi,

  toe we3re savect in 1979. [Vhe first saviltgs are Of coiw(ie t]'ie easiest to '

  ac.hi.ev6, but mee-.'.ftrig thg.. targe't wL:L]. caL:L foe bol;h Lrivestniei}t an(l crea･-

  tivitye Notwitl:istanding,i±seemsthat.Uie movement has now begun ; for
  several years i't has been po$sibie 'bo limit 'the tormage of consumed

  oil to app:ro'>imately MO mireJUions tonse

            Electrici'ty has ,a major roLe to I)Zay in this e:L"fo.vb.

                              '                                                            '
                                                                 '            First and foretnoast, was'te must be done away wi'th. EXectricit6

  de France, inco:l.'Laboration wi'Va 'the Agency for Eae]7gy conservatio!x, ha$

  undertai<eri a catnpaign to sensit.t$e asers 'to save electeici'ty, ar}d to

  transfer sorae consikraptiou away frora the ;Gox'uing altd even±ng peak hourse

  This cnvnpai.crn, coming a£tey the nati.oaal gr'-;d breakdown on Dece,nber 19th,

  1978,harshad ･' ±mpact.                 A 2eocl.

--v-
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                                       ,

         Zt is clear 1;hat the yaitse of elp.ctric'ity prices by

goveen!nent has also }.zad an infltiience c)n consimietr tt behaviour.
'

the a'verage price o£ -;lgxw"KFoJl-{i-at eZec't.rictty was appJrJ;ci.mate1Jr

beZow its 1975 price in co)istant £r･nc$ (be:fore the .S.our t'o'La
                    T rvl,slggoin the pr:Lc.e of ot'LIL). iere iav )een three i.'acrea,,'･'･es $.i.R'= +.'

the

{ln 'i9'78

 '10 96

.

1.acrease

ew-.5%V--nd-3:;ta-geas1]QGtuslff la-alL ]Aw-r-cu

･-g-ar4.g-gs-L, to catch iip wi'th and stay abreast of l

          Thi･b' sliock treatment :Ls sal.atavy : it

eiectnicity at its true p,t'ice, to avo'Ld
by ceasume'irs. esl{'Skst'gftdoe,s not fuZly eiiminate the

by const;mers to el,ectricity, shouZd domeseic

 (in which casea breakdoiftrn of 'the sy6tem would be

              -should reduce i'ts probabiXity.

          Actually, in 1979, the ±ncrease in
sXowed down max'kedZ'y. Tf'

 alLowance iS made £or

tion in¢neased by 6.6% cotttpared to 1978, which

to the falZ'in the oate o:e increase of Zow

cornpared to M% in the precedSng year.se

           i
     Jt･ In aadii;ion, Eiecbrici't6 tle France has
undertaken a major progiraynme of research in'to

the industrial £ield. Many l}ave been studied ana

various sectors o£ inctust.ry : rne'ijallurgy,
                        "-                           'mechanica]. industries.These devekoptnents prove,

do so, that eZeetrictty is far from being aR '

pritnary energ,y (because of Carnot's theorem) bu't

trary, often very advantage6/,]sly repXace

prroperties o.f flexi.od'ILS.tyf regula'tion and

can rep].ace 107000 Btu and sometimes 207000 or

drying procefsses, inductioB furnaces ana'

osrnosis illus℃rate thi;s poin#. Yn£or't"natel-y
 soltNe
. . investments, which has sloxved down

econoinic sihtAatione The fact r'eniains 'that 'they

the attent.ton of all indn6trialist$ who a:e

balaRce.

amni---at･Fd-h･igiF-spQ4Ltag

'

 e
             .          p.lrxce6,.
      eI abotct qpprbxitaL"il1Y -i tpgly 3o ;]-t)

        is impo:r'ta!)t; to sfell
dis'torting -the decfi.,sinns xg;l[laa5"y

       .risk of mac･sf.'i;.re recourse

     fuei oiA gas become sca."ce

        inevitable), bu't it

  eXectrici. tcy cotlrJufltption

    the tetnpe.ra'turet cot.us'u{!ip･-

    corx'esponds ba.r")ically

volt.age suppiiers 'to only 7%,

        over ithe ptts't few years

               --     ener,gy--savlng vlt'ocesses ln

        tested in operation'iA

 agrofooCl proce.'-",sLi.c,r :'Ln(Rus'triLess

       were ℃here any need to
    znappx'opriate way to use

        can, qtiV;e to the cen-

tr'adi'tj.orial faelts, g'iven its

 adap't abi l. i. ty. A k:'L Lowaet-hour

      even lvOrOOO. Modevri

chemicaM proce$ses by inve]rted

    the:se pro¢esb'e}s iwolve
recoen"se 'to' 'them in the present

      are avaUabMe and warrant

   eonce]rned wi'th thei:･' energy

ee-t



... L} de,

            Energy conservation may th}2s mean incr'ea,")'ing elect]rie.i.t;y

  'con6umption.

            Ieurtheir.,nojre, bearing in. mi,ad that the prL"=)en't c.r.itsi.s i.s not

  an ene}rgy but an oil c]risis, elgc'L;ricity is at p:t'e`sent the opt;iniurn

  rnedi,am tlnrough which the o'Ll couistraint can be rel.ievetl, an(l which

  alZows o'ther so!irces o.S. primary energy to be devieiopea.

            There is hea℃ed debate .:n France as to the outlook 'for coa--
  6iimpt'iori in 1985 arid 1990 (which go. veeris the investm`..biits be.ing raade now)

  Xt is clear that in the mocaern wo.'L"ld, the forecaster ha,e.", ,a hardi icitne of

  it. Granted, it is not the ro2e of the eXe¢t;ricity proclucer 'to settle a
                                          v.  debate ichat rq;l.atets to social choice, but it is iny be].ief that usif'ig

  electiricilty - if it is pvoduced u$ing a source other than oil - shoul{l

  enabie us to free ourselves from 'reZ'i ance on a precarious and expensive

  protRuct.

             '                                     '           xt is'wo.rth coniment that3"'t}o"Wof the new hoiisin[i't/J'yYj'iiL!rt'B"rance ar'e

sic"I

  hea'ted by fueZ oil. Xt is certainly a better soX,Al;ion 'to ILe;it a certai.n

  percen'tage of ehem by eZecic.vicity, ,providing 'that 'the calculation is

 ,related tO, the supply po'tential o£ electricity--p.eoducing p].ants. '}t}r

wwQ Hms-`bevtt--(teoda-e--trhaftr-EYm±deMe･rmew
-lxuewingfi;whrcxwh-he--eqwiri e4wi-bhnyeK-e&tuhe--heu-biin･g-by"985--･-;-4--f,f6r{bGim

howtRgetwl-tm-equi e<imutbiM-s--wftf=--as--<blF-#980T

                      p...t                            ,
          [n aggkregate, froRi 1975 to '1978, there was a lit･% yise in

French GNP, a 28 % increase i:a de:nand for elec't.r:tcity alld a rise ia

total deniane for pr.lmary eneirgy o£ orily tYe2%e

         whis reflects t6e £act that thexe has been a signi£±cant

inc.vease i'n the share o.e eXectrici.tiy in na'tlonal energy co!xsiirnp't.ton

      aboutr 2Zl te Z7 fj '.       - ...tinfiveyears--i.etanextrapercentagepoint-- from
                                                    t
eack yeaT. I!}lectriciby cancoexist with su!)stantial. ･eiiet'g"rf savings, ana

may rear)on;ably be clai.med to accoiint £or tl}em at leasl; 'iri payi;.

         vH?{hre･:g!:d4･llg."IS."',SimuIV"i PY bamempt!e;s.s.e.syithe

com;ne]rci.arL pgrticy o;mal t 'Npmpa-n--iy;･ : "moee uses foy e].ec't;,ric'::Lty,

2ef)r)' e:tect.r'2city for eacli usett.

                                                     e--"
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         2 - REUjURN TO TIIIC IJSE OF COAL
               ..--i-J--"---------.------.----------.---.---di

        '                      '                 eqi'li"Vl:eeded eiec+.ricib.y wi'u Aave to be p.t'oducedi i,urtag r.xG

         litrtle oil as possiblte.

                  In 1975, when the lpark of the px'otauction plarit$ w･zs. f',ti].1

         the sevne as before the oil crib"is, roughZy one V'ii.trd oE Lke e].･.?c'℃'yicity

        :p.r'oduced i.n France was hydli'o-electx'icilry, one thix'd wcts' prodacod £rorn

         oil and one 'ehiir<1 £rQm coal, gELs and nucLear energye

                              '
                  Xn l979, hydre-powei' had decZined to one £ouz'th of p'tro'dtxc'tSon
         EMid thermai out;put (inclnaing nticlear powp.y plants) waks co!ne,ocserj as

         followr): '

           coal:ti･1% oU:52% gas:4% ttrattiurn:2]%
         (and iignite)

                  Broadly spea]<itig, ott, whicli today z'epresents onl,y 22If･5 of the

        total is btn'ri't at a constant rate of about 12 million toiuct:). By coritrab"t,

        whereas 12 mirtrLio!i tons of coal were burrit to p)roduce e:Lectrici.ty in
        1974,' 'the curr'ent f:igure is 2Ll o? 25 'tons (i.e, 16 M'toc..s) - an absolu'te

       ,        record.
zs ') Y"1 7
igo"""b'3"dw/......,,..., .:h,i･:,g.gs,:.cZur:･ ,gy,g".3grg/lg.g. g:,ak-ggi,:k' ;･g ?,klesr. g? ;::.,..

        wumeeall --Etrlr(imfve-eerw ee?=beel--ee ei;l:--:,-tserme

'

F

---we{pe--desii E.waedr-tse Mue--e{irtshefEin-Saea:-r, --etnd･-e:eNa:-･-eh-her･s-thad--ii-eve±.--ttse-tf--eft yL

in.D:t;hea:ntthxeitltaptoik-(SQpe･-sgnie-p;lranes---ti-fr--binis--･e-kacrtwT'r'it''ft's"abrsuEt:mbeEtry ･

 QuFg--Q･#-the-q･u-@sk-a.canr--tse--tsblg!Ftyeli&G--eeak･･･-as-･･･igh-e---･bogYIeir-･-woii:.tel--have--e'e-H'b-e .

                          t.etibi reEE y-trentrmeet-)T-'

                                                           '
           !n siitftt-, since 19'76, fif'teen units with a 'to'tal proauctioR o.".

 5500MWe1iavebeenox'arebeingconve}r'tedin'tocoaZbuvningplants. ･

           Thi;s efCoz'"v w;i:) costiy : coal nece$sitate;s aclditional confti- '

 tioniig, loa･tting and handling installations. It als-o reqn'ires ereire ･staf£,

 bec3use plant ope;･7atlon, and e$pteclally maintenance, is mL)et.). comiplex

lt.t

r
.
I

----
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±han in aty o'Ll--burning plaTit : we erjl;x'raal;e that atacl'i i;ioual sta.ff'iAg of

30 i.s rieeded :for two 250 MWe units. b'ina;I.IHy, this chan.rreover is rio't
                                          ,.1
particula.rily ecoXogical : the wock is more' xresonie, atid the r. 'Lsl<,s

o£, a'tmosphej:':ic l?o:tILi.ut'wn hi.glrtetrr. rn FrarLce, as :i.n mosi o'ther cotmtr±es,

antl-porLlution Rox'ms have been s'tx'engthenedin 'the lar)t few brears ; in

consequence, we were obl'i.ged 'to ,v.'einfDr･."e the .R.'XLfters an{[l dttsl;-catckers

in oux' instailations, as welZ as to intyoduce env±Jronmental ffurveilltance
pvoceduret"J an{'1 equipme'at.

          Neverthe:Less, thi.s conversl.on p3:'og=atnme had 'to be Lmp:Le!;nented;

i"t has now been cornpleted and as a resuZt, we have avaiiable a se't of

robust plants .capable of following the io5d curve - i'n particuZar the

weekXy load curve - and they wiU be in service until the 1990's.

                                                   '
          ThL;s meve to coaL coa't ;.nue$ l.n the coiist]ructi.on of new pXants.

A 600 MW rated power plant burning low-quaZity p.roducts avaUabie at the

mine bankhead is under construction at Caniing, ffpeneefNed-te":y-bire-

    '),b ',.. '- ' .'. 'netS-.Another600MWeunithasbeendeci5edX{ege2;"4twht ''  "g}hirtswirllth--btrrtr-eoirk

'nrirmh rr trd ir"--esvntndmb'aiveo'air;=TTrinres--)･
                                                 'Both p1ants wi1L"threr bux'i't Fx'ench-mined coaL. -]inta;L2tF, .a, furthec three

600 MWe units, essentially burriing imported coai, wiU be reaMzed ab

-glre---ltavre ori the estuary of 'the Seine and eteseeNaentE on 'the estuary

of'theLoireeCorrespond.ingiyatieassb4coak-powered500MWe,anits ,
shouZd enter into service between l985 a.nd 1984. ･
                                                             '
                                                             '          Fratice is 'thuswaon coal. The d'tf£e]rence in pyice bet-

ween oil and coa:L justifies this fuLlye [I]he expe.}rts are debat:tng w}iich

way the difference wUIL mbve in the future. Because we are unable £ulZy
to deveZop our dornestic production, we are seelctng the ma<i!miTn diversi-

fication o£ our soux'ce$ of suppl-y ; this raises no problems in Vfe pre-
sent state of the marke'b.

          Allo,,g rne to $ay just a £ew wox'ds, ln the £ielb" o'f conven--
tiorial power p[eoductiori, abou't the development of ouv hyaro-eosec'tric

potentiaT. With the arrival of nuclear power, ii]stalla't±ons for storing

                                                        --"e-
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energy by pumping wiU become of considerable interee"t, which explains

-℃he sys'tematic search for al)propriate sites now be±rtg undetrtalcen. Given

its flexibili'ty (rapid start-up, daiiy Zoad vax'iations), hydro-eiec'tx':i-

city is a veyy precious complement to nuclear power, whotr,e supply is' ,sstlbe

less flexible.

           A large mixed hyC{ro--plant (gravlty and pumping) was put into

servi･ce .orn.-ua-J in 19'79 by Elec'tricit6 de France.
It comprises 'two 240 MW sets and has an annual .crravity proclttctior} po-

tential of 650 million KWh. Anothe!' station, of national s±gnificance
as it will have an in$talled power of 1800 MW is under cotistruction in
't'he Alps aU3ua`uiL:-Matsap･ and wiLX enter itato servi'Lt).p. in n98it/85.

             '

          These exainpZes show ti}a't besides the iiuclear prog.ramme,

France reraairis attached to a poli ,:.v o,f diversification. It is a pr'ere--

quisite £or an electrici'ty producer to have available a cliverslfied range
of facilitles with complementary characteristics, wlienever 'this ths

J - THE NUCLEAR PROGRAMME

           The precedi,ig considexbations sho}.reZd not obscure 't;he fact

th,at the h,eart of the T'rench energy programme remains the I)W'R nuclear

plan'ts progr･ arnnie. ,

                        '           This p'r.ogL"ernme has already been discLissed in ma)･iy fora

'inclutding the pres,)ent audience, and I wilt ru:i!nit the generalities to

not±ng that :.

     -- In the 1960's. France's fir'$texpeErri.euce was wit;h {,.rrap}iite-gas

(and heavy water) plants. Theb`'e a.re still operating .ret;ularl:i (.?;.'.OO MW).

     - Whe PWR programme wus) laimched irx 1970 aad extended in197IF. !t

was base(3 oti a single 900 MW reactor tnodel, a plarat bej-i}g co!npos'ed oe

'two or four 'reactors.

                                                       e---
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            - A 1300 MW model was iJritru{ltice(1 ii 1976, and is the basLs ef.

       current connrti'tme7.}t$.

       t

                                                          '
                  The s'tatus o£ thi$ PWR pregrEmime i･]) as folit)i."s :

       -6uni'ts ar.ei'a regu:.ar operation .
       -25 900MWeandsix1300MWunitsa.rreunderconL"･')'tructb),i.
       -- The last 't.hree 900 MW uri:tts wil]. be Xaunched beL"o.re 19E32', a,nd oveL"
         1he ne)ct :few yea:rs, a!mual commitmexits wi'L'L be of s ov(71`l';Sfl ?il(;Ji"E-}31k/{il) ur}iin

lb4¥"rt The units installe{'1 o.r to be installed up eo 19PJI are d:'hr,Lribu'ted

      . .a･Jn.Obnf.gS..::;fS/'e･ l>,,, ?,n,e ,{na:.an,,,C.eg'. t,,¥?,,;,;l;;:i. e.h.,Or.i.z, a.e,l,o,?,,elro,///?,{//'-kr;>.,e is stiii

                                               y･
                                                                '                    't
            a) [rhe ope.rating Tecord of the £irse 6 units 'is very sati$factory..
       In the first year of industrial servi.:e, the availability .fac'tors of the

       two Fessenhei.m unibs wer'e 78% altd 84.5%. [Vhe correspondi,.ur, output is

       much higher than had been aM.oyied £or in the econom.ic calcii'j.ation$. '
rLB¥igj ,ig the wint.er 1979--80, the 6 units were practicaXiy wo. i:k:i ng perma-

 nentXy at nominaX power and contributed to cope with Vie col-i.lest-

weather load withoue a.ny problenis.'

               '                                    '      '                    tt                                               +.                                              '           In 1979, the 2 Fer)senheim units wece stopped for the first

time for re£uel'Ling a.nd maint61iance. According t.o Fvench law, this
 first period invoZves cbmplete inspection of ehe primary cooXant loop

and of 'the vessel, and the repetition of aZi non-destructive controls

made before start up (in order to detect any possible evolution)t The

shutdown perioti$ were accordiigXy Zong ones･-150 and 100 days respecti--

veiy.

           Zt was found {hat tke fuel had behaved e)ctx'eitiely welM. As

a gene"al rule, no !najor equipment disorder was discovered, no anornalies

inside the vessel, and ne ℃races of det?ting in the $team generators ;
 and the tu]rbo--generating sE}t's, which were co!nl):Let'ell.y iitfspected, were

 ittt good con(Etfi.tLi.on. By contretst, the nurnber oe worl<ing hour:, nece3sary

was miich higher thati we had expecte{'1, due to the many, activities o£ a
mechanj.ca]- na'ture, .e"-g}-. on feedwat;er pLunps, aadi above all., on +.he nucl.ear

 and conventional valveb". No e.<tr'a-normaM radia'tion wa6 recordecl, arid

-"--
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tlie CUM Vhl,9?,iV.eaeCnO.}{L,19CtiVe dO$e Was 575 men-rem on o=e unit a,id s68 on

the oVei. o p persons wo'Tr.iJced on each uni't. 'Vhe osferalL2 ont-'turn

is thus satisfactory, even though mti¢}i more work wab' i.avolved than }tatl
been forecast initially. This conftrrar. the need for very sti'lct pv,e.na-

ration of opetra'tio:is and for pGrfect trai,iirig of pere',er･ine:l-. Mti the Iig}'it

of thi$ experience we beiieve that the annual shutdown of.' a plan s,houlfa

normally iast 6 to 8 week$.

             b) [Yhe construction of the forL:Losv'ing uni'ts is under way satisfac-

         torily. NaturaUy, the size of 'the progran;ne ha$ raised rnany pro'bieiiis

         conceeniitg the rnain cornponents shops, the ,coordination o£ wovk on site,

         and the rsta££ 'training. Xn addition, the growing concevn i'or safety
         (allowttnce niade for iactreasingly severe accitffents, irr}p.rovement of cal--

         cuiation codes, eec...) and 'bhe experience dex'ive(l 'C.ront #v'he $tar''t-up

         of the 'fjrst units led tto some changeb" arid adjus'tements w}iicli had reper--

         cussions on both studies andi sil;e works. The mos't recent ex:.iunpie is t}ie
         studies programnie inducedi by ehe acciden't at Thx'ee Mile Island. It did

                 as
         not iead to real changes ii the equiprne,Gt, but indicated a £ew impro-
         vement$ needed in 1he snrveilLance of insta:l.1.ations, in tiie iLnforrnatioti

         provided to ease the work of operators, and in the methods of proces$ing

         thisinforniation.' .

                   We are neveytheless very conce.rned to preserve the tiaentity
                                                                               ny                 '         oe ehe sttccessLve unLts X(thinty-fouLn 900 MWe unLts) whj.ch see;ns to as

         to be a basic eXement in $a£ety and reliability.
                               .
                                                                 '                   [llhir) has Lnvoll.ved some postpoEemene of 'the Lf'or'ecaE;t; dates of

         star't up of less than a year, and which 6hoald dec.vea$e perceptibly

         a})' we advance in the se'rie$.

                   Arnoag othee difficu2ties in 1979, there wa6 an iricident,
                                                                            '         which had a raajQr i.mpact on public opin'Lon : aerec'ts were ･.lel,ectetl under

 ksv..s .--pt'ttut liMag O..nyf."the veiJ'sel pL.2t:g.Ulgl..2pting Jrhese defec'ts - w}}it:h were iniAiTnal

g.{.i."6., (a feW rnM On 25 Cm tliick pipi'ng) -v appear to be associate.{.l with the
l,, n･ es$ fabi'i{:ati.on of the stainless s)teeZ :l.tnltig. A reXa'tively ear):Lly imple-
'xt･

                                                          --t--i
                                       t
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    mente<l change of p.rar:'ti,:e will enable these defect.ft.' tc be ;,i5ol.i.sthetl ori

    all vesb'els buU't in fu'ture.

      1･･
               XLBiy:--9Bgketft:erasjb/their ezimiiation in the exis,tinig vefms'e1tc"., iraises

    a p.voblem ; Ln aC{dition, there was a doub't wheiJher･ doinE; fi,o wotilLii really
            tt    improve the condiicion ef tke equiprn,i-}ri.t. We pref･p..y.'red to show that ,a

    possible further extension of these defec'I;s couid nevee Iea.ra 'to a

    serious accl.tilenti whti.ll.t-= sirnull.1arteouGl.y we deve].oped cotif.'rol t'levicesJ 'to

    moni.i;or tkei.!' s)ot3fsib].e evolu'tLon. [I]hi:s approach of conis)e i'LivolLvp.d much

    discu$sion with the safety authorities and de]Layed the sLart up o£ tl'ie
kVsygg van',ks i･vN

    Tricastin, Gravelines arad Dampierre Ig--unttcs- until last mo,iV!.
+-----L-'-" [i'heiLf/ir$'tij3ooMvveuni.･t,,.d..I,...t..,l'/i':.3Je""gll"i:'1";I.tli'iilli:Siili]i3Il'5iili;i::ri,]f"l:liC.f4.(,."･')i".{J,)

    schedttle(ft to entex' in'to $ervice by et}d-1982.

               The difficult.le$ !ne℃, such as the deL"ects in ztnder-iiitigs

    must not overshadow the many reason6 for satis£action :

         - our operating experience with the f,irst units p"oves that the

    power-plant modeX we are using has a high availab:L'I.:ity poL'entialL,

                       '                         '
        '- the nsetsaj; tools now available after 10 years of re:search,

    deve].opinent and testing eRables us wa utulers'tand the techno-
    Il.ogicarL and opevating probZems ardsing wi'th thits type of p]-ant･ We wil.It

    purstie acl;ive col.:Laboratl.on in all.IL flel.dswi.t}} 't)ie Amerj.k:an ILicen,e.')e

    hoZder and between ali French organitsations,

         - the lrrench power industry is now drawi:ig beriG.f!t fro!" M;s

    inve$tmeq't effor'ts of the years 19F74･ to 1976 and can supply co?nponents -

    siibje¢te{l to ftilt qxiality control at a ra'te o.r ･S unit$ pe.r year.

                                                                           '
         - in paraHer, an effoyt in manpower tra'ining, in pai'ticular ope-

    rators, h.as been made foy the past 5 years, on the basi;i of theotretical

    and practical training co:irse:.' on simuial;ox's arid of posl;iiig in pi,.ants
    in ope)ra'tii.on,aLIL this fov a durat:i.o;gi::)i`i'o?T'-nybls"iyCL" "t"tL'l-tE/)2- years ; tto can we face

    the upcom:i.ng peirii.od o£ intensi.ve entry i.Ato service at a raLe or 6 pew

    tlnits pec year.

               These are the assets at otir dispo:-3al 'to meet tlie ob',jectives

    decideta by the government, wich are :

                                                               --e-"

                                 t



                                 -1'? -
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                                                                           '
           - to produce niore +.ltan half of French elect;ricity froin nuclL･?ar power
if/i,'k'11'gl'li'liilxllL'-6}"V{"' -. bY .i9ill'Il:]Ilitil:ille' p.IIil,'llil :llllllil(llllllilllllllllilllllllllll.,,,t.g.x,EcLs pTo-<"`t'";N .os.E""ck'+'ci't?' b 'yt;-cif,'rsf;,o;;i{s,','i'.f'l)k//-;"(lci l:･",, ""i5")

             ordec to reZt?gate oil--Jfired plants to a margiual r.oln 'x'ik ou.r profluc-
             x             tion fl)yb"te:u.

                    ,                c) As you know, we are actikrely developing the i'a;.;t bveeder

           reactors for the .longer term.

                      Our prototype, Dh6nlx, is workiqg well. It has pt'oduced

           7 biUion KWh up to now. !ts ava:tlability ratio in 1979, e.xcliid,ing
           '
           programrneCl sl}pt'tdowns for' refuertlLing, was 91t%.

                                                       '

                      The corib"tructioti of Superph6nix, whigh is a lc200 MWe demons-

           tratiori reactor is going o;i in cort:Laboral;io:i withou:rl[ta],.ian (ENI!;l[J)

           aRd German (RWE) colZeagues.

                                  s K7!SV-･7 ------- i>
                      The civil engineering is aZmo$t complete, and t.1}e rnechanical

           fi.tti.ng stage is now startiag ; the ftrst ve:ssels o£ the rea(+.or s'truc-
  J<75L-,yy,s,rt,.ff-yiib,>ture-sTihT5';i'liT;fi;oulLRbeLnI)]-acebyMarc}i.,ets--tshi,e-a, g.bc{p

 to be per£orrned beforehandT

           wn the preparation
way. Qkwlp-stiir". the main                          objective
 thaknP'.`i"k`i'e"{lg¥pi"h6nix (kgttfii"ig{,i?At sacmfxcing

 an additional inves'trnent cos)t

'tolevated, but it shoui･:l not

mat'ter is under way. Series

    axro( . vvglfie-biitrk af'te.'.' Superphenir'<,

ew･
            Fast breeder reactors

 c±al;ion with 'the reprocessing
 onl.:f when hre have'achieved

                      many
 ; but 198S seems a reasonable

           of the £o±l.owiug

    ' istoobtair!a].e;-)s

   ･'' eitherrerLiabiltry
   cot{ipared to lig}it water

  G>cceed a certain percen'tage.

 e£fect will be a cost-yeducinrr
 i'!i,I;.' dotox s"e`!rYr-)=es of 2 or !÷ units

      can only be desi{.T.ned

   of spent fuel. The !iext

confidence in the re.1.iabiZi℃y

 Gs---e-a-i･i'G-iLe-:-i--i-s-･･i{i

testf')' wiXl have

    expectation.

 ste}) is under

 cob"tlu product

   or sarety) ;

plaiil;$ can be

    ,r:'･ttid.y of this

 ' o eXement,

    h-ae･---b-ee-n

i.i clL,/)s,e a$so-

pi'iatr,e 'vi,-'.ll- begin

   an,1 t/iie economy

----
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   of vie plant and the asb"ociated f)a,".')t fuel r'eprocet{:.;:i.a,c-; pi;jnt- '.Vhe ;.Jbid,y.

   of 'this p.laat is under way on the bas±s of 'the e:<pe]'ieuce i.t;flLtichd at

   }{atrcou[Le and La f{ague. Our r'eview pcocests laiill.IL no donbt coi!}e to pt"G¢Lrwp'e

   reba.Atb" about 1982 ; so we ¢ould have a aecir)ion to cornmi(; i;wo Ti'iits

   anq. a repr.o.ressing plan't a£ter 198S, which i6 'the dal;e of. entry i.nl;o

   service ol' Supe'"ph6nix, but before 1985. Mhis tiinet;able sec?.!iir) t;o bte

   justifiee Xess i.n terrns) o£ an urgent need for indus'triaM.tsation of fast
   bre{)der reac'tors, which will not arise befot"e the a990's,bittby tt)e needfor

   a logical approach to a developmen't proces'":.s whlch wi.1'1. i:Lc),ritabl.v take

   a long tinae.

   . We are wh persuaded tha't atthough the slowdo+,vii of nu-
                                            i   clear program!pes worldwide makes tne introdiic'tion o£ :fafr3t bret).de.t'

   reactors ie$s urgent, they will be indi$pensable in t;he ].ong 't;et'fn an<l

   ax'e the nece$sary cornplement i;o the e£fori un(lertaj<en witii Lhe ZLigh'u

   water plan'ts.

           t-
                          s

        d) llast year, Mr PECQifEUR dwelt at Ienght on the atjvantagesFrartce

   wUl..derive from having availa.ble every link in tne fuel cycle £rorn
   the rnine to waste treattnent. Z wil] not rekearse tliis in detail, but

   whils<i to stres$ two particularily impor'tant po±nts :

              1 - As regards uranium enri.chment, the EURODIIV £actor,v, at
   [I]z'icasrin, whicti uses the gaseous diffusion enrichmt?n't procGss, was

   opeTating at 2S95 of its nominal capacity at end--19'79･ The projectetS

   costs and co.Rstruction tiinetable have been met up to now.

 -.----J)"
              [ts full capacity, i.e, 10,8 millLion Utl]S pe'x' year, w[Ll.l be

   achieved by ea.rly 1982. The armual needs £or enrichment irx the French

   eTectro-nuclear p'rogramtne wilZ rep.resent 5 milZ±on U[[}S) in 1985, whj-ch

   will be tnet by the Ii'rencla share irs the ou'tput ef the IYUROD`lilr plant.

   IIIn aC)fJ?2, the [l]rl.cas'tin p:tant' wLIIL account] for a;Lmo£x't one-th:ird oi" l;he

   wox'±ct's enrich;nen't capacity.

              Among tlte o'ther techni(lues, the cheynicalt enx'iclunen't proce,ss

   c±neatefl by C.E.A-, ainong ottier 'technique."-',, hab- been the tt･mbjec't oi' an

                                                     -e"--
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  i.nLtial- coopef'at:Lon agi'ee;nent be'tween t]he C'JIA Emd 'btie DCI)ili' wh.Lcli wa:",

  sfi.gned on SepternbGr 1}･tn, 19'79. Xn para].'L:el., stnd:I.e:.; of t.h:Lf.ri pvoce,ss

  have !n,",iflg p.trogre6t')'･ Fo.v tne ftil;'ire,Ftepch inditts'try anLl i.l.f.i}" pr.trtne.rs

  have the choice of building a new enric}}ment plant ei'ther us-ing an

  improved gaseous･diiffusion technology, whlch could be rea(ly wit.hi.n

  2 to Ii3 years, or the chemical exchange proceE;s, ie tt]e pre."-',ent i-mprove-

  ment's of this technique fulfil their promise.
      s.

             2 - As regards 'the reprocessing of irradiated ruel assetn-
  bLies, I need oiilLy mention that Large quar}bities oif fuelL Nwl[MUIIig/ wYfrom

  1ight Water plants have already been reprocessed in tho lligh Ox,yde
.-.eActivi-t.y...?l.a.nt which is twinned with the,UP2 plant at Lg--S{.g.eLLiLg:dse lt'he

 amiual capaci'by of the COGIgMA UP2 plant s}}ould be raised 'to 800 tons

 around 1985. [l]he entry into service of another un±'t (gV5A)o£ s'i'milar

 capaci'ty is scheduled £or 1986. This is ample coverage or l!IDIr require-

 ments for ?WR plant oxide fuel reprocessiiig ancl the use o.[' t:he ts')lants

 at fuU capacity is gua?"anteed by the addi'tionai reproces6ing of foreign

 fuels, for w}iich contracts }iave already been signed, with Japanese

 industry Emiong others.

     ' $imUarly,furicherexperienceofirradiatedfuelsin£ast
 breeder reactors has been gained from the several tons o£ oxirke which
 have been reprocessed a't Marcoule and at Za Hague : b}}e-Repsedtirerey-crilte

-inraEr-alre yrlreerr-t{Eerrerl-'$e'rm{lrndbtt':rrtes3,--mud-tm･---secne･-･-fus-･--b･egi-mim･g--be

-ttpaSef-EEediEL--i)}feffrfinE. A piiot plan't for reprocessing spent fuelb" from

breeders (TOR), with a capacity of 50 kg per day, is unde}" construction

at Marcoule and should be in operaicion in a985. Zt has already be' en
mentioned that the COGE}4A has pyo[iected the construction o.f a ltigh-

capacity industrial unit for reprocessing fuels from conimevcial fast

breeder reactors : the entry into service of this piant I'URR is sche-

duled lpt--earhrstrI,l?ix" 1989. .

l

     e) We are often asked itghy [France still has a nucleav prrogrEunme,

while most otner countries have inF.rvdLtced a de 1'acto or a de jure
mora'torium. [rhe ansdier is si.mpie : l¥rhte6re is no ai'ter.native, and in the

light of this, the government nas been conduc'ting a firrn and constant

--"-
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nuclear poiicy since 197i+. This is the onlyXtw" hnswe:r.

wh,eelL7--erilimmage--Elme be'lrweett-bhn--nv.rt. oT-
twmpPE{xmu-QoiingEis(to--utigh--"tshe---d･1･wi,-sten

q; if--Eineutw

  -･･oS--:e}'ble---pefLe-

rmtitm"lrrfilr-pmff:leerhe-eenrps--t,-ptteltti7s-ines-inreiLrpedwwartrethdwhne--eoeaee･/r'babi.grrw"'eim

persons..aimopmaLrl-.-gQQ--a#}---S-ai, imwhat-E--ai･td--4uiOOQ--ae-IE±Iff---liWG{ii}1lrls

this is a ma,lior burden and perhaps also a risk. It is nevevtheless the

best way 'to inform and sometirnes to convince. k is 'true t;l'tat we are

assiste(1 in this by the existence o£ 'the earliext mtc].eai" power p].atits,
which incidentaliy wez'e buiXt in tk}e 60's in an atmospheve of general

enthu.siasm, and which have been operating for rnany years.

    t           I strongly beiieve - and polZs confirm my beUef - that the
majority o`f French peopXe ±s r}ot against nuclear energy today. The man
in the s.treet considers it as a t'necessary harmt'. Sorne debate has 'taken
place recently on the tt'omparative risks of different. energy souvces,

including a seminar in Paris on this topic. Recent even'ts, raran in

particular, have certainly had a considerable efrec't on public opinion ..t

(much greater than in 19'7J-71D and the perception of the "i'isl<$ of non-

nuclear energyt' has grown consideyab].y in the last few inonths. [rhree ･''

Mile Island of course had a negative effecl, but : beMeve that it was

quite smaU. It was considered as being an essentiaUy American ever}'t, ,

in a ckifferent contex't , and as be±ng of more concern to 'the ma$s--
n}edia or the public authorities, rather than as a 'teclmicai p'robl.ent.

ptrobilein-v--

           The t'ac't reniains that in 1980, in France or an,ziwhere else

in the worLd, nothing is possibLe witl}out a miiiimum of cotit;enr)us. We

are ctoing our utmost to secure it by an information cavnpali:t;n : brochures

publications and the media ; also, through associations, tr,uch as the

Fr'ench NttcLear Ene]rgy Socie'ty, which seeks a dia].ogue witlL 'the c'ircJ-es
,

which are genex'aXJy quM;e hostile, such as the teaching ot' niedical
             tlprofessions ; and last but not least, through visits bo o".v p].anl;s.

[n G9'7Q., our nucLear power pLants ir} operation were visitecl b.v 70,OOO

                          'o
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           ActualXy, 'the major' dlff:i-cullH'ty l-ies ±n 'tlte cho:Lce QI' r.i.'tes.
                     jNuc].ear power ? yes, lf we have to, but bet'te.r in 'the neiLgltbour'.c-", bacl<

gayden than in mine. This i6 not new, and some may recaZl the gvave

debates in 'the 1950's in connection with peeiub-ieu-ftrt hydraulic projects.

[Vhis problem recurs in the nuclear field' , but Emipiii'ied by 'the geneira].

campaign orchestrated by the mass--media. Tl}ls is undoubtedlLy a.n i.ss}ue

of national solidarity and civic conscience, a ba'ttle whj.ch the publj.c

autnorities mus't wage. Electricit6 de France ils attemp'ting.' 'to counterba-

lance the ef£ects of local nuisances - which are evident, indepeiiden'tly
of nuclear aspects - by a certain number of advantages : rapid construc-

tion o£ infrastructures (roads, schools, housing), iocal taxes paid
during operation, and d2scounts in electricity tariffs in,'the neighbour--
                                       v.nood of p1antS. nttir-$ic-rthrrbeimlrt}r"e

barrier has been overcome and the site opened,

always !'elaxed and work done in a calm atmosphere.

           Xt is not my purpose to $uggest

these tremendous difficui'ties ; even in Irrance

appropriate for one region can be unsuitable
     'eo make progress tFsntlrUpt nsce rlf ha trrimgk a .£ragile equ"xbrium

           Opposition to nuclear power is

it is basically an ±mported product in Y'rance
pared join'tly to defend their viewpoint :

better buUd and operate our plants ; and

of an untruthful news item, to shed light

just oocured in another country ; and to dernonsl;rate

of our approache This is a duty for each of
Sg]Ilee:mieG=te-delt prepared to doew

'tstruggle for energyi!.

                'amiesir
 Once 'the fiyst: psychol.ogical

     the atmoffpher'e'has

      ls,"lt trovJ

 ready-made soXtitions to

    , a solution which is

   in another. We contirme

    -t            '

undoub'tediy international ;

   . Utilities mus't be pre--

exchange informal;ion to

also to issue a rapid denial

upon an accident which has

           the consis'tency

  us. Z can assure you that

  part in this ii}ternational

          '
ut
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  l3TH ANNUAL CONFERENCE OF
jAPAN ATOMIC INDUSTRIAL FORUM

PROVXSION OF NUCLEAR FueL SERVXCES WXTH
        '

L7MBARGO UNTXIg.,

7$).'to S:k S/ st

SAFEGUARDS

         , by
                 ee AX2daYe CBEp BeSCe CeEe geegeCheMeEe
             Nanagtng DirecgoT, British NucXear Fueis N!,imited

The smaU growth ef civik RucXear power programmes in recent years

is a serious cause feer concern but it cannot be attributed to a single

facXov, although polieical uncertainties and vacalXations have

played 3n important paye. This paper - Provision of Nuclear Fuel

Services with Safeguards - has beeR scritten in the context of the

impending conclusion of XNFCE and the hope expxessed by maRy that

INFCE findings will contTibute significantly not only to increased

political stability but also to a wtore geneTal worldwide confidence

in the future viabUity of civil pewer programmes. I should make

it clear thae as Nanaging Director of BTitish Nuclear Fuels LiTni'･".d,

a State-owned Compan>' in the U.K., I Rra not a Civil Servant of Her

biajestySs Governrnent, and do not vqpea}< for Her Majesty's Governrnent.

The opinions I offer are my own and carry no official weight at a]1.

                                                  '
AXthough ait is not possible to be authoritative about the outcome

of the final sessions of INFCE, a number of conclusions in the context

ofthefuelcyclecan,Ithink,bedrawn. "

It has beest, X believe, weli established thai technical fixes can

have oniy a limited influence in reducing the risk of proliferation.

although some of them might help reduce the risk of theft･

AlternatSve fuel cycles effergiag no substantiaX Ron-proliferativn

advaJ>tagee

The internatioital debate should, eherefore, be centred on scays of

G{loquatel>r accommodating all s>'stems rather thaft on the question of

                                                  lwhether eepee



                                  by , hopethey ,
theza the next task wilX be to seZ a poXiticaX framework in which

Aucleax power and its fueX c>rcle can Dperate internationally.

Xe is essential thae thexe shouXd be a siRgle common set ef

intexnational controls and critexig dealing primarily with

proliferation, but preferably also coveying safety and waste

managernent. Such rules once agreed should remain stable and

only alteTed b>' lhutual agreerRent amongst all concerned. They

vaust be acceptable to Governrnents, the rnajor suppliers andi

eustomers, and to the public - a tall order perhaps but it rnust

be the target,aRd it wkXl not be achieved overnight. In the

rneantime Ruclear erading must coRtinue - as it scas supposed to

do d"riRg XNFCE - a-nd ige vaust avoid ehe temptation te undierc"t

each other on non-pyoliferation conditions applied to supplie$

ef materials and technology.

X de itot wish to undermine the present controls aS embodied

in supp!y agreements, Nuclear Suppliers Group guidelines and

Non-Proliferation Treaty safeguards since they indeed provide

a sound basis on which xo build for the future.

                                               !In an ee"ee
                            -2-
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whether any one eaza be better ju$tified. No iRterstational pelicy

skould be accepted which kgeuXd yestrict any statiengs rights te

ge.:gllllinee the deSaSX$ of ig$ owst esteTgy aitd i}ucleay policies,

 ' theegeeedisewffSptdivtauaXcgueeeySe$diSffeywideXyandiSei$

ivapogetaite fog stakigns who yeXy hegvaXy eft Srnpoyted eneygy xesources

and are especialXy vtklnerabXe to exterstaX factors to preseTve

eheiy eptions foy repTocessing andi Fast Breeder technology.

XStheseco"cXusionsareendorsed XNFCE and･X are



Xn aza induseyy twith ]eadi eimes a$ Xong as ours'St is Rot

possibXe foy major grcwth aft iRtermaegonaX commerce to occur

}gathoux bogk sisppkiey$ eestdi cassxomeescs havgstg xegsostabXee

        '
ceitffidieiteee ige ee cokeyegeg systeva eofh2ch wSXZ stgt peTmit ehe

TuXe$ to bee ch&nged untXateTaXly duTing ehe peyiod of

execueSezz of coftkygcS$. One ba$ic diffficuXty ee the present

c!irakge Ss ghae the haXf--!ives of GoveynmeRts iR democratSc

countyies, err thear speed ef Tesponsgy te domestic pTessures

}ofhMst izz effiee,is a Xoz shoTter thait the indu$tryes lea(l

times.

SVhen we haye agreed rules thexe anusz be suostitoering by apt

inteTRational body, not by national GovernmeRts h'ho may

themseives have, diTectly or indixectly, an interest in the

supply cenceTned.

If an interRational coBsensus alostg the liRes I have described

is xtot aehieved, iAdividiual natSons wiXl continue to specify

theiy gwn rules beJith the inevitable dangeer, already xeferred to,

ef ""adeyczattiitg" foy commerciaX advantage. There scill al$o

be styong incentaves fog every country eo dievelop fuei cycle

facilixie$ in exdey to be fxee fyom TestrictioRs imposed

untlaterally by s"ppliers. This will hame Tat}}er thaR hell)

the cause off noft--pyoliferation.

SAFEGUARDS

The politi¢aX framework outlined raust of necessity reXy upon

internationally agreed and applied fulX scope safeguards,

preferably exeTcised by the IAEA ox some speciai byaneh or

adjgnct of it.

                                 -3"' !X k]}OW e--e "
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X know mafty people are cr3ticaX of XAEA and do stot want theth

ze huve the xesponsibi2ity, but sce have eo have soraeehing

and sorae base. A body sponsered by ghe United Nations seems

ee me tg bee sensXbgee.

We need to uRderstand what safeguards gre for and whke meeds

to be done to $trengtheft thesu. ge has tg be yecognised that

they caRnoe and axe xtot intendedi tg be g cornprehensive

detective systen foy 2dentSfying sxates who haye embarked

ugeost a cXaAdestS"e tro"te sge proXSfeyatiost. Thae i$ R job

for intelligence agenc3e$.

Similayly, safeguards are geot designedi te combkg XerTorism,

although by their contreX and detection eechniques they can

assist nationaX security forces who have that a$signment.

The purpose of safeguards is to give a sufficiently high

probability of detection ef diversion from the civil fuel

cycle to provide an effective deterrent from such activiry.

X suggesX that the Tequired pyobab"ity of detection can be

sigRifScantly less thaft 100ee, provtaed the internationaX

community is prepayed eo xeace po$itiveXy and appXy $ome

form of sanctions against defazzXters.

For safeguards to be effective vie Reed four things:

                                           '
(a)         To define the criteria which the Agency must meet

         as regards the probablXity ef the detection of

         diversion of significant quaBtittes ef specta1

         nuclear materiaXs. $'"e in BNFL have taken account

         of IAEA guideliRes iR setting our imteynal design

         and operationaX criteria, but the lj.K. aRd other

         Go}rernments have not yet formaliy adiopted thera,

         and there needs to be a consensus.

                           -4-                                                         (b)
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(b) T" agree oit the boumdary X2ne$ fger ehee Agency"$

      activSZSes, ghu$ conserving ehe Agencye$ ye$euyces foy

      its maige Xask.

(ec) Tmp expaitg thee Ageegecyes geyeseene yes#waxcesg X5g

      inspeceoy$ g$ eaeeaxXy insuffXekeRe foy ies wor2d--wide

      egsk. Aft Aitegeased bzadgee aftdi geeksticaa capabiaagy

          '      mu$g be geyovited w2t}} zhe suppoxg of GoveTnments and

      imd"styy 3Xikee, etheywise RucZeay pewex suay Rot gxow

      aftd ghe ZechftScak basee fiforn which promotiozzaZ assistance

      can be provided waXX disappear. Those who see a competition

      bet}geen funds Sox $afeguaxds astdi fuftds fox prometing

      ftuclear powex ik the uRdetrdeveXoped $a;ewXG are being

                                    '      uftrealisti£.

(d) FourthXy, and perhaps most important, we must design

      our plants ab iititio ssith the requiTement of the three

      basic eXernents of safeguards in mind - material

      accounttag, eefttainmeRr, and surveiXXance. if this is

      dione ceses may ptgt exceed a few pey cent of fueX cycle

                                                    '      capitgX ce$es.

The nuclegT iRdustyy suusg woyk cXo$eXy wiZh eke Agestcy in

defining seandayds, aRd waust be pxepared to gTteet the extya

costs which adequate $ystems may imveXve.

Providing recluiTements are takep in at the desigft sgage, costs

may not be great -- eq"ivalent perhaps eo a few per cent of fuel

cycle capitaS costs. Remernber oRe per cent oza fueX cycXe costs

is onl>r about g.3"b oit gesueratimg cDsts.

                         -s- fXR aiX eeeee



Xn aXk thi$ ig asaXl bs 2mpoxtakt ee sxy aeng mk3sttaiit common

standayds, aftd exts"xe tkat the diva$ioft #S coses betweeR

GeverzLmeftX gRd tsdusgxy i$ brcadXy ehee same thyeughoug the

eeee ske¥kdi gv#2di ec $ageeaga*ee wkggeeekY SSffffeexegetikXXy kidigeit

swah$idae$ isteeexffeescee Eafgeh geeymag £eevageeeeigigss.

$TffER NON--PReLXFERATXON kgEAS"RE$

woyid.

eshat ets# cgk wee expecX to £orne 6ut of XNgeCE? A $atisfgctory

$ystem of sageg"ayd$, ta XogSc she"idi be eng"gh,' but there

aye two mkjoy aeeitioRaX sugge$zioks which aye XikeXy to have

sovae impacg -- XRtexAataestal ?lutord"m $teyage (IPS) and

XmterftaeioRaX SpeitX ge"el wtastagemeRe (X$FM).

Custody of pXutofti"va sthocks ept aft ifttexnationaX basis has many

attracgiofts. Much woyk on this has aXxeady been doRe by the

XAEA. There are cXearXy probXems, zaai"ly xeXating te the criterSa

for release: az ¥ninirnum these musx provide that rnaterial is

eftXy reXeased foy a decXared endi-"se aRd is subject to

Safegzaatrd$ appXiedi by the coittroX2ggeg bodiy.

Xf a suceessfaxk scherae can be estab!ishedi, suppliers should be

encouraged se crekiRquisk ehe centrcks the,y ae pxesent apply

uni]atexaXXy t" tke ee$e and trgnsfesc of pXMtoniurn and kve vaay

thus accompXigh a sSgRificant stege towayd$ a siitgle £oherent

set ef yuies.

       e
Regarding in2eynationaX storage of irradiated fuel, it is clear

that whateverr decisioit$ are kaken ost repTocessing, substantial

stocks ef spene fueX eofSiX be Sn existence for Xostg periodse

There as at present n comsideyable lkck ef kAowXedge concerning

the stoTage of irradiated fuet ist the XongJtexm br in pexpetuity,

although it is cleag ahat with the passage gf tipte these stocks

                             -6'- !WilXeeeee
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la'Sll becDrne progres$iveky Xes$ yadioactavee astd, theyefoxe, khee

plutoniura 'aRd yesidzzaX Vxanium 235 }ifSkX beeome pregres$iveXy
                                              .
raore ea$SXy accessibXeeg Theyefoxeee ovege a per2edi of yeaxs ehe

ostcee-thrgeMgh fueeg ecyecgee g$ Sit St$eag gege ge"yee' pyesZifegegekege-

ye$SsgnR* ek&st aeey dezkeeue, Sstdieeeeg 2e geeey kee Xe$s $".

As wee, ceXXectively, havee faiXedi tge pygvSdee gaequate xeprocessigmg

facilieies, iZ is peyhaps sexs2ble foT us zo previde intexstatiestag

irradSated fueX seoygge centyes undey XAEA $uper.visioxt. The

suain pxobXem esiXk uRdeifbeedZy be sg faftdi host couRtries:

aXthough the rislk$ kss seeerrns of dangey of exposuye to irradiiation

and di$charge ef acXivSey ge the enviyoanenX aye txivial, woxld

opiniost has been ipdeexyimazedi e" beli£vee otheerkgise, andi no ene

h'ants to take other peopXee$ yadioactive waste.

Transfey of techno!ogy has become a pareaeutarly sensitive

issue in the context of non-proliferation. it is to be hoped

that theye bvilX evolye aft interilationaX consensus on the

conditio"s to be applied to s"ch tya"sfers. Multinational

owneTship ef seRsitive p!ants such as foy earSchmeRt and

yeprocessing, and suultifiatiengX fuel bafiks, ha$ gXso beest

floated but khis shouva Roe be stecessary if there axe adequate

controls aftd inspectiost ef stationai pXants. Nevertheless the

idea has attractions in the contexz cf cyeating international

confidence. Xf such systems asye adopted X onay hope they will

not be imposed by political decTee, kghich wouXd be the' kiss of

death. As is }alelX-known, there have been seveTai successfu!

rnultinational cellaboxative ventures in the fueX cycle field,

e.g. URited Reprocessors, EURODIF, Vreitco, PNTL, NTL, Centec,

and severak ursnium exploTation ventures. AXX have been

successful to g degree because the cemeitt scgs esseRtially

commercial and not politicgl.

                            -7-' SAFETY AND eeeeee
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SAFETkT ANb &'ASTE "kNAGEMENT

XNFCE has been concerned prisuasc2XSr sciZh geopm-pxeZSfeyaSien, astdi

this paper kas beest dkrectedi suaSsuXy esc ghae topie. However, oftee

begeefickgX etsscowtee #ff thee comSng eogetk#r catgXysed by gNFCE wgXg,

                           i
g hope, bee g greaeeeT diegTee #si istgegestatSoftgX costsensus oee safety

assues aitdi wgsge suaftagernegete

geey safegy we steedi agyeed code$ aftdi standiards. sce aii itf u$ havee

te eake g yespomsibXee attitude te safety, and X beXieve stope would

wish ko tyy and secuTe commeyciaX advaReage by cutting corners.

eft the othesc hand, ie behoves v$ alX to staRd togethey aft6 xesist

ridiculou$ standayds and demands created by ovey-xeaction to g

vocal but minority geubXie optnioR and popslay misconception of

relativity of ris}cs. At kV3ndscale, we im BNFL aTe spending over

a hu"dred millioft pounds ee xeduce the xisk ef abnoygRai discharges

ef Tadio3ctivity fyora the siZe. Whilst X accept thaZ discharges

should be Xo}afex than the>r presently are, this expenditure is

compXeteXy non-cost effec2ive compared tg buk!ding $ay, a teaching

hospita!, ex even better coRventiostal sewage p!ants. SimilarXy,

with k;astee vaanagement, h'e in' the Y.K. axe cxitcafying ourseives

ever fiRding ftcceptabXe ""figeaa disposaZe'Tepositoxies for fi$sioft

pyoduct kofaste. Pubkc ogtcTy against test dTiXXimg in thee V.ge.
                                            kuery
ha$ become paranoic. But igth>' do we want to as                                                 the stuff beyond

rnan'$ enviyoftrneitx? Once we have ix as a glass aX is peyfectXy

safe and manageable, and wXl pyogressively decay so that in abou£

500 >rears its activit>r M'ill equate to that of the mined uranium

fyom which ik kvas derived. Oppone"ts of reprocessing, who favouT

once-through fueX cycXes and storage gf spent fuel, do not seem

eo have such quaims about stering unrepyocessed fue] oR the

suxface of ehe eayth fgy very XoRg perkods. Nor do they seern

concerned thag in final disposal they are committSng 2arge
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quantities ef pXutogeattma Xe ghe environmeftZe

gVe have g* th'aie te see ighag twaXX be the gee$gXts and infX"ence

"ff XNFCE. ge a$ gge be k#peedi gkaz *ke yegmacS$$akeee cxeaeeedi by

ge ber2gg pyevev ee bee isuvaeeRsee2y keZpffeeX. TypScga eexampXe$ of the

gyoweh og imfoTmed opiniost are the geepork gf ahe Working GToup ･-

ffuture ifS-Japafte$e Nuc2eay ERexgy ReXa£aens, spestsored by The

Natiescak Xwsgie"gee eff Resekych Adivancemestt, Toky", and The

RockefeXley Foundation, and ghe Repoyt gf tft]e intexnationaX

eensuXtagive Gfoup gxt Nucaeay Enexgy, sponsoxeG by the RockefeXler

Foundation and The Re>r3X Xftstitute of XftterstatioRaX Affaiys.

Pyovidedi Governmestts adoget xhee XNFCE xeceyRmeitdatiozzs, things

can staxx to meve again te evexcome the worXd"s eRergy problems

on a muXtinational cellaborative basSs of world trade, and a!l

should be tweXX. We sofiXa theft be able to say t?}ax YNFCE shouXd

noe have been necessaT>r, but iz was, and it was wDrthwhMe.
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Japan

 l3th

Keynoee Address by

. AMIsawa, Chaixman

 Atowic IAdusSL-r±aZ Foncum

    befoure the

 JAIF Annual Con£erence

   Tokyo, Japan

   Maxch 4, l980

     On the occasion o=" the opening of the i3th AnnuaX Conference of the

Japan Ato;itic Zndustrial Foxum, I am most pleased to have th±s oppoxtunity

to say a few words.

     At this important juncture at the start of the l980s, I th±nk it is
                                                             e
most significant thaic those who carry on theisc shoulders the responsibility

fonc nucleaif energy development, both in gapan and othesc countr±esr axe

gatheved here today to discuss var±ous problems.

     Last Junes the Tokyo Surnmiic thssued the "l)eclancabion" which set forth

cke intentions ofi the industriaUy advanced counicr±es `L-o strengthen eneygy

eonservation activ±ties such as the setting of cncude oil import tarcgets

and the developing off altennat±ve eltergy souxces to oi±. Subsequentlyt
                                                                 '
OPEC vaised the crude oik price fuythex and expscessed ±ntentions to cut

back pncoduction. Whis had such a ser±ous effect on the economy not onMy
                                     '
ok` Japan ])ut oaf the whole world as to be called the second oil cr±s±s.

We rnust expect th±s situation not rneMeky to continue but also to becoine
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             .even moye serzous.

     The decade ofi the k980s whose curta±n went up in th±s mannenc wUl be

decis±ve in determining whether the woyld wUl be able to carry ovex into

the 21st Century today's industxial vigour and affluent life.

     As great as its ±rRpact on the wor±d economy may be, k would not be

an exaggeration to say thaic the efEect of the seconCl oil c]risis on IYapan

w±U be the greatest because of our h±gh dependence on oil Eosc our enexgy

needs. Japan, therex"ore, is corapelled to, initiate powenful and kancge

scale measuttes to lessen the dependence on oil and set an exampie for the

rest of the world.

     LesseningofthedependenceonoUhastwofacets energyconserva-
                                                           '
't±on and developrnent of alteMnative ene]rgy source$. Zn crapan, energy

conservation is being pursued in every field under the guidance oi the

Governrnent. Akthough the results of these efforts are gncadually appearingr

I afeel ℃hat we must ask the people to dispiay even gyeatesc determ±nation

ico save eneygy.

     As fox the development of alternat±ve energy souxces, many pxojects

have been drafted and are being caecyied out. One of these Ss the joint

develo-pment project being pushed by Japan, the United States and Fedexal

Republic oaf Germany on coal liquefaction. The tascget is to put ±nto

operation in 1985 a demonstration pXant with a da±ly coal processing

capacity of 6,OOO tons. :t is envisaged that a commerccial plant wU± be

in operation in the early k990s. It is also planned to have in operat±on

around 1990 a demonstration plant of iOO MWe foy soiar powenc generaticn,
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a deveiopment project which the Ministry oi Intercnational Trade and

Industry started irnmediately after the f±rst oU crisis.

     These development pncojects must be pushed forcefully as long-term

measurces. Howeveri they do itot serve as measuve$ bringing immed±ate

relief. The akternative energy which is already a pyactical reality and

which can be put to immedia"L-e u$e ±s nonG other than nuclear powex. In

FTancet alk power generation p!ants to be bu±lt in future wUl be nuc±ear

plant$. Zn Japan's case, we should dyaw up a pscogyaua which goes £urther

than just making nucleanc the new poweuc plants to be built. We must include

in our program the veplacement of oil-burning power plants now ±n operation

by nuclear plant$.

     In Japan last year, three new nuclear power plants with a totai

eapacity of 3,450 MWe went into operation. With these additions, Japan

now has 21 nuclear power plants in operatien. Their capacity is xoughly

l5,OOO MWe ox i2ag of Japan's total poweac genexatlon capacity. Although

the nucleanc power plant constyuction pyogxam ±s slightly behind scheduXe,

we must consider ourselves fiortunate indeed to have at this time nucleanc

power plants to genescate l5,OOO 1rwe of electr±city.

     Unfortunately, howevex, the avescage capacity factor of these plants

in l979 was less than 50rg. This was because of general lnspect±on of plant

safety ofi the PWR as a result of the accident at the Three MUe Xsland

nuclear power plant in Maxch last yeanc and of the series of troub±es that

occurred at nucleay powenc plants here. xf the capacity factor of the pres-

ent nucleasc poweM pkants could be xaised by 20Z, we wiU be able to save
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6 million k£ of oU annuaAy. Ouy agriculeural indiustyy consuines 5 mUlion

k2 oi o±l annually and ousc f±shing industry 6.2 m±11ioR k2. When these

facts aye considered, lt ±s easy to see the great s±gniticance of raising

the capacity iactor of the nucleax poweif pianbs which are alveady ln

ex±stence.

     In orderr to xaise the capacity facicott of iche plantss reactonc covapQ-

nents must be ±mpxovedt guality contucol rnust. be strengehened, txain±ng of

opeyators must be improved, and safety reseaych must be extensively puscsued.

In addition, an inspe¢tion sysicein by ichird parties must be set up in ordeac

to ratfonaUze and speed--up peniodical inspec℃ions, and a system iosc

coilecting and analyz±ng nucleair ireactor opeyation data raust be Gstabiished.

Both the Government and privace industyy will have to grappZe with these

mattercs more energetically and mouce seriousky than ever befove.

     Whe seeuring of =' he safety o-f nuclear powenc plants and the xaising

of their capac±ty factox under safe opecration is a mattex of techno±og±cal

developraent and applicat ion oE sicrict con`L-rol. M4L- ts no"L- a dix"ficu±t

matter which invoZves deak±ng with anotheM party as in the case oE obtain-

ing cmade oU. Xt is a goal which should be aVL' ainable on the strength of

our own de"i emination and efforts. We have absoluteky no excuse if the

blame foy the low capacity factosc of nueXeaac powey plants is placed on the

lack of eEfort by those engaged in the tield of nucleanc powey.

     The ma±nstream of enexgy altevaative to oil lies in the use of atomic

energy and coal. Xn ordesc to push nuclear power genercation at a Easter

pacer the thing wh±ch Japan must u-rgently cto now ±s to secure $±tes for
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nucleair powenc plants. rrhe seven new nuclear power plants author±zed by

iche E±ecicxic Poweif Resouxces Developrfient Coordlnation CouncU and awaiting

the permission o£ the Nuckear Satiety Comniss±on and MXTX auce aU additions

to pkants on existing $±tes.

     Xn oxder to accelencate the construct±on of nuclear -power plantsg it

is necessarcy to secure new sites as well as to increase thG nuiRber of

plants at existing sites. Foac this, new apprcoaches and ncenewed efforts

arce necessascy with Mespect to obtaining the consensus ofi local scesidents

and the cooperat±on of local oscganizations. Also, the sit±ng of nuclear

power plants must be tied up with rneasures such as systematic development

oti locai industries in order to br±ng prosperity to the neighboring

comxlunity.

     Regarding safety, we already have techn±cal evaluat±on of safety

accomding bo cyiteria set by the Govescnment. However, from now on the

concept of safety from the socSal standpoint is ±neveas±ngly important.

Thus, security raeasuxes from the standpoint of the local community, tak±ng

into consideration the psychology oE local res±dents, such as radiation

monitortng system and emergency pxeparedness program, w±ll have to be

bolstered.

     Xn this context, the two public heartngs at Takahama and Fukushima

held under the auspices of ithe Nucleasc Safiety Commission for the f±rst

time under a new regulatoecy system constitute an important pncocedure by

whiqh the Comm±ssion responded to the public. X look foyward to th±s

system tak±ng Moot because by yeflecting the local xesidents' views in
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nucleax powex administrat±on, X believe that their undercstanding and trust

in nucleasc powex genexation wiU be enhanced.

     Japan is pushing the development of the fast breedey yeactonc (FBR) as

the futuuce powesc Meactox. As you know well, we asce also enencgetically

pushing the development of an advanced -L-herxnal xeactox (ATR) as the inter-

mediary xeactor in the tran$itSon fxom the light water reactor (LWR) to the

FBR which wUl take some time.

     As for the FBR, the experimental xreactosc "JOYO" has increase(il its

thermal output irom SO MW to 75 brw and has been undergoing a continuous

operation since February. Aside from this, the construction of the proto-

icype FBR "MONJU" with output ofi 300 MWe is scheduked to begin in fisca±

i980. The development of the FBR inust be acce±erated in oxder to make

effective use oE uranium scesou]rces.

     [ilhe A[eR "FUGEN" wfth an output of 165 MWe has been operating smoothly

since it went ±nto operation in Marcch ±ast yeasc. By December 31r its

capac±ty factonc has gone up to 85.6ag. Whe 600 MWe class demonstrat±on

reactorr which is the next stage to {'FUGEN", wUi undergo check and rev±ew

for ATRs to be conducted in fiscal l980. It wiU be necessaxy to obtain

the positive cooperation oE industxy and to clar±fy the body which will be
                           '
in chascge of the eonstruct±on of the demonstration reactox.

     Many things stiU need to be done to promote nuclear poweue genevation

today and in the future. OE the pyoblems, ehe one on wh±ch l±tt±e progress

has been raade thxoughout the world is that of what to do wlth xadioactive

wasVe. Measurces to manage xadioactive waste must be worcked out with

                                -6-



sufficient aticention g±ven to its effect on futuxe generations of mankind.

Reseftrch and devel-opment on high level rcadSoactive waste in Japan is behind

that of the other advanced countries. !t is vital to establ±sh a powerful

xesearch and development system by enl±stlng coopeyation of vaxious acadexnic

ffz'elds concerned with xadioactive waste managernent.

     Xf the thinking on wasee treatment and disposal diffeifs from countyy

                                  '
to country, it would leave a cause for concern about the future. Theye-

foye, measuxes for the management of rad±oactive waste should be undertaken

Ercom a globa± standpoint. For th±s, an intencnational philosophy and

gu±deMnes rRust be established at an earlieac date. The Xntexnational

Atomic Enencgy Agency and the OECD Nucl.ear Energy Agency are study±ng the

matter, but it is indispensable for all eountries to cooperate more pos±-

tively in this seudy.

     Next, on the subject of the nucleanc fuel ¢ycle, frorn the outset of

atom±c energy development pxogxam, gapan has been conducting research and

development on the nuclear fuel cycie. Last year Japan rnade a great

a(ilvance in nuclear Euel cycle. Fi]st, the uranium enrichvaent pilot pXant

at Ningyo Toge staxted operation in September and in Decembenc it pxoduced

300 ]<g of 3ig low enriched uranium. Fu"L-uace }plans call for the start of

opeMat±on by this sumumeir ofi 3,OOO centrth£uges ±n addltion to the current

1,OOO unthts. Xn the sumenc of l981, anotheif 3,OOO un±ts will go ±nto

opexation and an enrichnent pUot plane with 7,OOO eentr±fuges wilZ then

be in fulX operation.

     Repair woMk that took about one year at the To]<ai reprcocessing plant
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has been aovapleted and the plant ifesumed operation ･in Novembesc last year.

up to now, this pXant has processed 32 tons of spent fuel. On Mareh lr

the Japan Nuciear Fuel Sencvices Co., Ltd. wh±ch will build Japan"s conmer--

cial reprocess±ng pXant was estabMshed. This marks a big stride foxward

fox Japan's nuclear industxy.

     Thus, we can say that Japan's nucleanc fiuel cycle has been compieted,

although it may not be so large ±n scale. All that remains to be done ±s

to expand its scale. LeLL me ernphasize here that Japan is not thinking of

achieving sufficiency of nuclear fuel cycie oniy fox our own country.

We believe that in this f±eld, too, rautual collaboxation with other

countries is necessary.

     Just last week, INFCE ended two and a half years of study at ±ts final

plenaacy session. The fact that gxeater understanding was achieved of the

peaceful use of atomic eneygy and that effective measures can be taken

to min±mize the danger o£ nuclear pxoliferation without jeopaydizing the

developvaent oE atorrt±c enescgy for g)eaceful purposes was confirmed Sn an

international foncum is of great s±gnif±cance.
           '

     Of courrse, nuclGar non-pmoUferation ±s an inCiispensable condition.

Japan ±s in a position to cooperate positively in technological development

for the purpose of strengthen±ng intescnational safeguaxds against nucZear
                                                                 '
proli£eration. Japan will also offex positive cooperation forc the estab-

lishment of the InternationaZ PIutonlum Storage as a means to prevent

nucieax pncoliferat±on.

     It is said that the l980s w±ll be a period ofi change ±n world polit±cs
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and economy. No matter what the changest in ordeac to cope w±th them,

international cooperation is absolutely necessarry. :nternational coopera-

tion should not be de'stroyed by a country's insistence on national policy.

I do not deny that every country needs to.have a national poUcy. Howevenc,

r also believe that it would be possible to harmonize nationa± policy with

internaeional coopeacation ±f each country would apply ncesouxceful think±ng

to adjust its national pollcy. The same th±ng can be said of atomic energy.

In faet, Z firmly be±±eve that positive inteacnational cooperat±on in the

development of atomic energy itself w±ll stxengthen nuc±earc non-pvolifera-

tion and at the sarfie tirne enhance energy security. To helghten international

coopeyation in this field, X think we should consider the establishment of

an intexnational netwonk fior nuclear fuel cycle serv±ces, includ±ng enr±ch-

ment and reproeessing services.

     Japan, having completed its own nuclear fuel cycle, must fuily realize

that we now have an obligation as an advanced nuclear powesc country. What

obUgation is to take initiat±ve at home and abroad to prevent nucleanc

proliferat±on, and at the same time to part±c±pate v±gorously in inter-

national cooperation regarding the peaceful use of atomic energy. As one

of the concrete measuxes in this respect, Japan should prov±de nuclear fue±

cycle serv±ces to otheif countries if requested.

     !n August this yeax, the 2nd NPT Review Confercence w±l± be held.

Nuelear prcoliferation, naturcally, means an incrcease ±n the number oti

countries possessing nuclear weapons. However, ±t also covercs so-caUed

vertical nuclear proliferat±on which means imcrease ±n nucleasc arsenal and
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upgrad±ng of nuclear weapons by those countries already possess±ng nucleasc

arms. The nucleax weapon countries should ucecognize this fully and should

grapp±e eaxnestly w±th nuclear disaxmarnent in accordance with Article 6 of

NPT.

     Mn order not to allow the rev±ew of NP!r to xesult in a weakening of

NPT itselfr arnple consideration should be given to the need for atornic

energy development of the non-nucleay weapon countr±es, particularly the

developing countries, as pncovided for in Article 4.

     Xn pursu±ng atomic enescgy development wh±le preventing nuckeax proii-

ieration, the role of the XAEA becomes increasing±y irnpoxtant. IAEA's

ncole and respons±bUity will increase in such fields as teehnological

improvement of safeguaxds, study of international institutions for effec-

tively guaranteeing non--prolifevation and coordination of intexnat±onal

coopescation which is expected to become more v±gorous. Together with

other countr±es sharing the same percept±ons, Japan vaust cooperate and

support XAEA's act±vities even rnore vigorously than in the past and work

to strengthen IAEA's functions.

     X firrnly bel±eve that the XAEA wili be able to contribute gnceatly to

the smooth promotion of future atomic energy developrrtent.

     The basic therRe ofi our l3th Annual Confeucence is "Nuclear Power

Development: Challenging the Energy Crisis". Under this theme, authoritles

of Japan and of otheT countries wUl exchange v±ews on how to push atomic

energy development in an atmosphexe oE mounting tension surcrounding the

international energy situation. As in the past, we are honouced to have
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many participants Erom other countries. ! would like to take this

opportunity to expxess my heartfelt appreciation in particular to those

persons whom we have asked to present views ±n order to make this meeting

sign±f±cant.
                                                            '

     X trust that your vigorous partic±pation in the discussions willa rnake

this a £ruitfu! meeting.

     Thank you.
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CEMsc XNI!rEffINATXCNAL ENERGY Sr{irUATXON AND

    NZ.7CX.IEAR DEVE:LOmaN'IlrS XN EUIROPE:
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  2S Febxuaxy i980

MMBA..RGO VNtifM
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        X an veeery pXeefi$ed tr* have tha$ ogepewtcRiykaity ste

gddrres$ yo"if Confeereftce oza 2ts fimst dgy, and ste xenew

fxiy acquaimtance with the cgity of Tekye.

        Xe X$ Sfiip*ytattsc ehae 3apaR, the E"er#peap

CcnvnSey, ehee Wltieed $trabes emd oithew SRdu$tcrkaZi,$ed

couneerie$ $hokxXd keep cZoseZy in iteuch oR e"eygy plaRning'

and polacy. Th$ Toky* $wnie pwDvided au ovttstandang
#cc3siolt foer thXs, a"ci eff couerse thexe aere cefttinuing

eZose coRtgetrs thrcugh the XRtermationaZ Energy Agency.

Bue rneetings ZXke iche present one give u$ a vaZuable

opportuRity te leek rnore clo$eZy at $orne off ouy ccimmon

peroblems.

        X $haXX tryy tc a"aXyse fraRkly oxzee $uceess;e$
gndi tiaiXa.gere$ Sn thegyketst'gy Eiel<il, an(1 iti"ieft talk abovLt

sthe afuture. CiMe futuere is' dark, and X be12eve ehait

ecoRtinued (bue jectdicious) exge)ansioR ofi riucleex energy

X$ one off ehe way$ we mxst use to ZXght it up.

        LSke Jepem, stke Ea2rcpeaR CcnvnXty S$ heavS!y

dependene oxx "ik XrRpewe$, whi¢h now trepere$ent k7 % ef
igke toitaZ esueygy erequiererRenic. rn 1980 irhe$e impox'it$

xla7iXZ cost. $ 20e biZZion$. Thi$ ecepwesent$ a massS.ve

ityaRsfey off wealtY} eo the produciag coa.sniryXes, anci a

eeyrespondimgdecweaseiRoxiypoweytomakeadequate ,
2nvestineftir i," $k2bstitrvite$ fetf irnpoTted o".

        By 2,990, ehg atiy} i$ to creduce giZ Smgeotric

depe"deRce tio 35 %. Wha$ dee$ kot eregevesent ereaX

ge¢kgevity, gyid cowairageEieed efffioye$ wiXX be lteeded eo

eredxxce depeytdezacee tikkwtrkeer -- te le$$ irhftR 3() % by frhe

ezzd off ehe ¢e"t"ery. ThS$ i$ fxglZy Szz lilte wieh the
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ge#aicies off encC couRtrwXe$, whe wask e# gecroioscg the

XSffe off irheier ciZ erff$oerseree.

        rrhe Citmm2xetcy hme$ kad $orcff $3gcce$$ se faer Slt

egck2Ser}g the energy gepabXem. g>ecgw ovecraXi ampert

diewpeRdeltee Sn gXl foxrcris #f exteergy, whick wa$ 63 %

beffore the f'ixst eiZ eri$i$ Xn 1973, i$ now 54 %
                  ,1(ehaRk$ rno$rky to nucZeagy, Nowth.$e& oiZ, and

ax}cgrea$ed kxs･e ofi gas). Xfi ehe five year$ f3rem a973

to a97g, we achieved a2 % eeenomie gyowtk without

incyea$tng e:nengy consumpeio". We are TReeting in
Tokye geaX tc heXd eii Xenpoerit$ .at oer beZttw the 2978

Zevel.

        xxkee gewiece ecegSx"e i$ geaertracscIZeswXy #supeereantr te

eke $ueee$$ oti eRengy peXicy. flke aveerage perXee of

premSum gasediRg SR ijhe Coamunity, expwe$sed in

doX!&rs and iRcluding taxe$, has been incweased by

a3S % $ince Z973 aRd is veughly 2.5 time$ highex
than in the Un2ted Sicate$. (Japaft ha$ aiso 2ncreasedi

its perice sktarply). {rme cernpaerable figuyes -gor

dle$el eil ave 260 % and 2.2g £otr heating o" 330 %
and 2.es ffew Suel eiX 3ie % and 1.3. Compari$ons

ave noit alway$ easy, blle ie is cleaer that in Europe

the consumey' pays rk higher pyice Socr his e2Z thaR

anywhere eXs:e in the industrsta!i$ed wescZd.

        Thex'e ewe soree awea$ wheere pyogwes$ is iess

waarked.

        Firg;tXy, eke geergcZ'eaer pyogeramg Xme $ome of exxer

raeruber StatG!s has $Zipped by severaX yeexs arid it 2s

ftow z2yge"ely y}ece$$awy eo gSve it ygnewed impetuse･

Xn ithXs, off eouerse, we fTm$ir pay dzie eregaifct eo kegi-

tifnaee geublXc coitceerrrk itver $afetys bxst egk2aXly we

fmaastr $how stci trhe pubXSc, t" ?arliamef}e$, end to eeade

N
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ma}X#zz$ ehait $ewae "ff eke eertceee whXeh Xs exptressedi

!riosst v#cSfewcx2$Xy i$ evxaggeyaeed, i$ ehe veice Daf

$maZX yfiiykerktZe$, aRd di$regayd$ sthe gyegtr dangexrs

whXch ex2cr $ockiry wiXX eficguntew if emewgy $vgpplies

yi2R skert'. Nxgcleeer paXicy me$e ai$o SmcX"de adequaee

perovXsion fox wasee di$pesa!. Werk Xy} tke CoTrminity

i$ coReimviiRg eeri ehi$, paytickxXarly oR identXfying

skzXt&bXe $Stes, thzad X kkave Ro do"be thae $astS$Ea¢tory
eweraRgerkeyige$ ecak be ruade SR due itiTrie.

        $ecgwadZy, g2trheugh geereseftt eykifcrgy $rkvageg

f"easx}ere$ kkv'e vedx2eed evgrgll demand by ever 20 %s

Rgeeery gereat estff"wic$ gwee Tkeeded ico irnprovee thLhi$ peTfiow--

suance both SR imdiki$eery, buiZdings, emd ik mot;or

sterazzsgeoere. :fir}e cay fRazz"factxayeers havg scoXd kx$ thae

ehey wiXX $ti.ve atr Xea$t 2e %, a$ cempawed wit:k

ctterveAic modal$, by W85s Z hope irhat ie wXU be

pos$ibXe tc dc $kab$ljaRstigliy better thftn th2sg ±xx t:he
Zoftgeer itema.

        ThXertdXy, alicko"gk (a$ X have $gXd> e(>ft$umerr

geerXees ksc stkie Cormkaiity aece high, ithey hftv$ xiot

aX.wfiy$ bgesk malntraSzagd irt reaZ term}s. Xge $orite cokxlt-

twie$ <aRd tihee Coamt2ntey i$ Rot aZone i" trhi$) you

have e# work: £ewew hck2ms "oeg to buy aee gaZl<>ns cff
ggseZtae irhgn iir} 2973. Within the Conmxsft1tryr} there

aye seiZX wg.de diffeveyices of conswnecr pwice$ bet--

ween ene eo"nicyy and anothey, mostiy because ofi

hisirorkc dii:'fevences ir} the paititeyn of ta><atlLon.

Ciearly, we $hould sirerive fow a poliey off hat･rmo-

fiis±ng geerice$ aRd rnaiRtaining ithern iR ereaX "t-e3rf"s.

        XR sgurmawy stkecrafewe, ithe ComoRity ean egl<e

sovne evedix fuer it$ $xzccesses SR itackZing the energy

psobXexy}, bzxt: a gereat deal mowe Temain$ to be done.

        X $he℃gXd ftow Z2kg sto look eaoere bereesdXy at
irkaee vff#wXd $g:eRe.
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        lhesevee a$ gmce 'dttzabtc ehae irhe fueure eexteygy

peZi#y #f gltX ccR$wnZng ceuniteries sho"ld be hased on

sthe a$swnptiLeR ehat CffIC o21 productieft i$ sciRlikely tro

Zif}cvea$e $ecsl)$tsfttaally above prese"t 2evei$, amd in

some pewaed$ vaay even decZime. CaR tke woyva adjusv
stg ehit$ qxsi<:kZy eftek2gk, withoR3it havifig es fnajoif a=d

geeroloaged erecessaon which wUX hurt deveZcping ftnd

geveicgeedi cex2yxtrerge$ kXake ?

        The egeevgy peZacy ofi the Vnited $tasces werngins

off eok2w$e a rr}$joer ftictoer 2ge aZl £crecastc$. The l;zzited

$eaice$ Cgve3rrme"e hope$ sto weduce oSl Xynpeyt$ ico zzo

fftewe thaR k ts fltSXXion baxerei$ a day by N90 (oR ptrrevious

trends, irnpeyts m2ght well have ereached a2 vabd, whXch

we now kriow woukd be fi vXeritually impo$sXbZe ESgure).

Achievemenit of the lcwey itarget wiZZ xequire EialZ

exewcise of tke power$ which the adminisirvaitXo" has

Row begy} givezrx tc bcrimg c" and gas pstce$ "p tc

werld leveZss iit involves an embitiou$ tayget foer
eoal (rnove {:haR twice the present prociluction). fttiDse

importanntyt, sc imvoXve$ continued reliance eft nucleaw

enexrgy. The ZJnieed $iratgs already generates a2 % of

its ekectrtg:2ty x'wwyorn "uclear energy, which 2$ slightly

higher thayit th$ CommviRity or Japan.

        Xsc w#axld be pwesumptuous Eoer sue t# ecma}ent on

eki$ progerame, bk}e in it$ yecognition efi ehe dangeys

which Axnewi{;g tece$, ewd in the solutiorks gewopeseds

ie X$ boek tser-$2ghsted and couecageou$. Xe Xs veery

irnportazzit ffoer gZZ oi.xy countscies ehat ik $hoxxld be

carcrlect o"st $xgcce$$f"ZZy.

        The peZicies which have beexk, ey awe beiyig

adopted by eke Cemanity, japan, and the #theer
imd"stryiaZ S;tstes witt defRaRd sub$tanei&X efEonir by

the p"bZic $ectew, by indusitery, and by getivate imdi-

vidua2$. thgcr geersbiZc$ hgve iro believe tchgt ithewe :Zs

ereasonabXe egeaZaty eE effort and $gcut£Xce. Fer
trk2$ ersks#*s it g$ Rgcessaery ithat, XR fi"ekxye ind"$-
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sterial $wmitc fReetriRgs 'ar!d Xft the gffSctaX eorx-

stgct$ whieh f`)XXow thern, the geartXcipating couRtzXes

(and foer this psrpese X imcZvide ehe European CormstXe}r)

ceeirknue tc p'revade eack other with hard evSdeRce

#ff trheXer eonmixfpent ee oiX saving, and hard evXde:kce

ofi stheier progre$$ Xft achievXng agreed goaZs.

        wren ue discus$ whetker ehe target foer eo"ntxy

eeffe $hezkZd be S millio" bayre!$ eff eil a day er

6 m211ioR barrel$, GoveyRTfteRes eeRd at pre$e"t ee

gezxit in high S'iguves ift the hope ehat they waZ2 thest

be able tro rnetet theXr goal wtore eas"y and al$o

ex?counteer Zess cerieZci$rc at horne. TY{is, ix" X xnay

$ay $o, i$ gxgite the wyeng attieude. Loweer, erather

ehan higher, oii tayget$ improve secuerity eE $uppZy

gnd save vasit amounts ofi £esceign cuyrency. And ehe
poXicy measzx3res by wh2ch oU consumptien Ss reduced

- anoere ifives?:ment in alteernaeive souyce$, Sft energy

$aving, in hovise insulation eitc. - thernselves genewate

ecoRoritic growirh and pyovide me¢h needed employmenit.

High oiX consumption a"d imgeorts ceyta±nly mean that
eeonofnic growith in the future is going to be eRengy-

constra2necg. k i$ tike eresponsibility oE (}overrmenits

to e$cape ffrrom thgt con$traint.

        We apperecXgte, ef eotirse, the $peckal pmeblems

#ff japem - veyy heavy dependence on cU, and an indus-
irwXaX dem&Rd which eakes 60 % of alX eRengy eoRsumed.

These paobZem$ are $haered by several e£ the cekxnitrtes
#ff the CeamLtn2ey, ayxd we rTmase work itogether tg ovg)rcome

ehern.

        Thesre i$ muck di$cvg$sioft ncw of new diaXogues

wiith ehe eXl. preduceer$ aRd with deve!optzag countrie$

awk geRevaX. Z have "ot s"fficiene t2rtte today to deal

wiith this gGreat saabject, whlch in any ca$e IXes somewhait

ok3t$Xde the $phere oti this Conference. Z wilX $ay onZy

ehvee thi"gfs - strstly, all ouy GQvernmenes appereciate

the need ffo:r an effective dialogue, on k Uniited Nations

basis and o`n a vegionaX basX$ as oppoertunscy effer$e
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              e$econdXy, #ag3'r pe$itkox} 2eri ekS$ dXaXogxze wiXX be

$irwong awkd ciwa$tmectieqse ee thg exeeAt sthat we hgvg,

iRsterftkXly, g $icrcng end con$exuceive eneTgy geolicty.

ThXrrdZy, c2#$e coRsk2Zstatiozas abeec the dXalegx3g and

esb#xiec baXkicesc#X c#¥}tkeces fiiggst ceRtray}ecge. Thee desftgeev$

cff cftG gx#kxge #fi cci2sceer2e$ $eeking ito "kztrbXg an#ithecr

Sza ptLheix eppsoeche$ te the BiX producew$ awe toe
obvi"x.z$ te sueed afakeritktter empkeesXs.

        metteergy rkXd it# ehe eas-irageoerting dgveigge2Rg

ecozxr}ixyXe$ Z$ ft#w #ff #Ksew-ueSd2ng irnpowitaTkeces stlke ijiX

whXch ehey had e# itvage#we 2ft i979 cese ekerft scrae

$30 bZZXioas, cvew 4# 9g !norg ehaR the paevXoxks yeex.
The coami2ntsty aXweady accounes foy y}eaerZy 20 % off Ss2kEk

aid it# deveXeptgkg c#k3ftiterle$ <ethey fag"sce$ kere WoerZd

Bank yiearXy 6e YS, W"Ztcd $ita'tes 7 %, japen X beXieve

Xe$$ thaf} a %>g #zzer a979 toeal was aboutc $ 700 Mg

              .. ThetrctaZ wiXk in(:erease
ec $omg $ aooe ff iR W8e. gere agaiR, gur gcitions ffrest

be ckeseXy cooerdZwieebed ixe yield the be$tr uees"Xts, and

sto ensuxe ehgt the developZftg countrte$ get sthe s<xt

of helge whic/in they wealXy zaeed.

        X･ $ktouZd rkew XXke ee tRswa iit xy}#ueg destakX tre

zkvscXeew eney'gy 2:k e'he Ceman2ey.

             '
        Ast F}sce$ex}e, $#fRe 30 GXgawaee$ cff RkkcXeew geower
plaxiit$ aeee i.x2 #geeevkitZofi -di maS k5 %, BWR$ a6 (Z, Cas

ceoled creace;eers 36 %, gthew itypes 3 %. Nx2cZeaer acceiaftts

ffoer aa % of eXeecyfuicixy ar}d about 3 % di aXl eyiergy. We

plaft 7S Ciggiwascst$ ixi teeal by a985 ay>d 22S Gigawatts by

aggos stkis wcxkZg mekn trhait abouic ,t630 ..%4$.iiye,le",.tma" flitY ,Wge.[2S}s

nucleaw. Xxk ffact, itkS$                        Zevel
in $ome pewt:$ of sthe Ceami"Ritys bzat, foy ithgw) kmmx2nity

g$ es wkeZe, this X990 scaygeit wiZl not be sri easy enes

ge means fi si"b$iteetXaZ S"cyease Zn bvxZZdiy}g prcgrame

ln ehe zaextr ffeg; yefier$e

        (>kger Xttscest $scxkdie$ $how ekat, fi£steesc ewakirig fizaIZ

aXX#wascece st"er edmeX trhe $s$aseiaited ces$e$s fi"cXeaw eremains

ffaer cheggeeer ethagk "Zk $scd, Xri fTxfisir cZwcasu}$ic&kees, $lgRi-

f2cgxiscZy eheasgeeer trhfiza cc3Z.

6neifY



                            -- 7-

         X have gixegdy Tafeywed bo ehe psbZXc ae¢eptab2Ztty
#st w}ecicXeeeer eeer}ergy. Thewg gere "ow serne 230 Tefiecows i!k opeera-

scZ#gk izz itke KaftterXdige kkci Shey have buike xsp g scoital ofi X800

ereacstow-yefter$ #fi expeerieltcee Noe a saftgXe fiatftkity gsc eveft

$ewiox.}$ injaJiery ceTt be geeribkkted eo wadioaecivXty ffwom g

ecivXZiazz ee"cXefiy pXgRtr. Comp$we ithis wixh eckew iy}dx3$itwies.

ffven though safety iyk ehe coG"L･' indu$tyy has bee" va$stZy imprcvedige
eveyy.2 TitiZZZon icc'inks' of coal cests the ZXfe o:," a fninexr, and xnaRy
zT?okre ivijvikries. As Edwityd Teiley 1ras saidg
                                 epill-ioft$ fpvebgbly aReffThwee MXke XsXay}d ha$ cose $500

k2ftdewestXwasce, by the weey!ua.7, bue nost g $Xerigae ZZfe. We

mesaL- pay fow sefety kg}d, even aftey we have paXci foer X%

Eixkcleasc energy i$ sthe ckeapese sovi3rce cf eZecestcaX powew.

Xst 2$ mo$sc yerrtaykable ichaixge iR ithe cftse eti xkucieger er}errgyg

we ttye p&ytng £oer cuw Xe$sett$ XR doXXay$, ftoe iR Xives"?.

         ffowge iyu sthe face ef aMZ schis$ agifg caft pey$x2eide the

?cr$$$ esasdi TeXeetvi$ioge- eco give a ustlafteed pwesefkit&eiog> ef ehe

kcts? Gevewruyier}ts have wighely decXded ekat W?imeXdgb"esee

Sft Rkxcleacr pZgtnts $houXd be giade public, hut 2e is <guite

diffX¢vtZit bo clo ehts wiehovLst exaggexaiting £he±y irnpoxtaR¢e

an ehe pubXic xniykd. CXeftsty ehe debgee mest eoftir2nueg

hopefuXZy, ix ¢an be coitduceed against trhe hackground o£
esR acceptgf}ce by the rriajozrecXy of the pubikc thait ftueXeaw

ezzsirgy me$e ptfiy a erole Xx} o"y energy $u[>pl}f. $oxne oE ithe

svaaXZeer iifkdxa$t;crXgZ couy}stries xnay have sthe ogee2oyk cf re--

jecitizzg ltzacZeegsc efieGr,gy <ast ehe eosit o£ deaerew eZecstyacity

Eoer eheier coft$wneys)g b"sc echaor optioR i$ slrnpXy scot itpeft

to trhe Xecxdxi$it3fiali$ed woscZd a$ a whoZe.

         Xec trheir keavy weiiance Dxx exthL-eerptx!aZ $GgpS)Xi&$

eff scwanZwn, Japafk kftd the Euwopeaft CormnXty are Xxx a

$ifr2iZeew pe$iti.ozz. We ehetrefcye $eek strglrXe $xzppZ2e$ #erx

GcceptabZe sL-eif'rTi$. The XNFCE studXe$ }r!ave $lriewn thaix,

e3kir}g ac¢ouftix #f ¢he sXew-down ift kuckeeeer pwegrame$ge
sthewe shouZd be adeqwaece uyay}ium at Zegst tc eke e"d "ff

thts ceifkix"yy. the Wftsced $scates (whcse view$ gzkd ecetSofi$

                                                        efe
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dieseZy SsefXuex}ce eeschew majev $xxppXXetf$> inthvs $aZd ae

sche highe$st XeveX sthfte ithey wZsh eo coReiTxwae 3s ere-

XiabXe suppXieer$ cff kxrraftXwmg g"d ye¢ognise thae $ome
ecousciterie$ (xkot:abXy 3apayg gx}d sche Corm"ity> gifXXI wi$h ee

ereecke stheXer #vgyit peXi£y ctecisiGRs abouit ereperoce$$ang amd
fu$t breeder$e, VscSowecuReseceXy ik sche pa$sc, de$pXte $xJch

pe2iey seatemeyxts, impXefitenting negotXatiogiss aRd ithe de-

ecatZed adm2nX$stvauteR of $upply conexacts have sorneitimes

beexx cofnpXexg scsncerteigk ftxtd $low. The ixyaftikkfR suppZying

eounterie$ rTTus{: appweciaee sthae sthe puychksescs cayknoit ac-

eept a $itwatibR wheye decision$ abouec $uppZy exe uncey--
stair} oer esscbie3raery.

         We rglk$e #ff colaw$e ftccepe XegSecify}gte scoRceva

gbo℃ge thG rkee(S ee aveXd eepweaifeyastXoxkeVge bx2tr eke pxovi-
$ioxi$ eS trhe NoTx Y'wclifeergtiozi Tyeasty, togeitheer wXeh

2niternational- safeguaerd$, and ithe fureher gctiof}$ whieh

gre likely eo foXlow Sxou the xeview of in1mest Treaty and

froTri the XNFCI:' yeport, $hould pyovide ft fuXZy adeguate

XTxsterRatSomaX frarnewoerk fcer nucleax eeradege gRd shokild

emabZe ehe urikaiwn $uppXyXng couRtrie$ sto avoid applying

xxew coRdieioaxs iay}ilateyaZXy sto itheir $uppXy contracscsee

         ffoer the ioRgeer tewgTi fuexive - Zookaf>g 2"ito tthe

xigexe eey}scaaery -- trhe ConvRiity <Z2ke Japaxk) i$ aJgneasy abouit

haviTkg to reZy o" impeye$ focr nyou"d 80% of Xes uvanium

meeds, aftsd beXieves that we camaot assume today schait

tchewe wilX be gdeqi.x&te $uppZie$ of uraniwn iR sthe stexe

centuxy. So we be!Seve sthast we mese rep3rocess $pex}e fuelge

and, ehrough trhe {geveiopaent of industxiaZ-$caZe Fasct

Bweeder ereaecov$ge keep opeR the uatxoTi tc decrde stc

build ftwnbey$ of sthem ixx a few years tirg}ee

         Thewe 2$ $eciXa $orr}e dXfferex}ce oS Kfaew S3k sche

Cormntty abo'ec the pawe which Fase Bereedeus wii--k xxXti-

vaaitely pXayge but MSer}Zssceer$ have recentZy agereed x2ew ay-

wgngemexits eo coerdinate wovl< e" Fast Breedemsge a$ welZ

as o" wep:r$ces$ixkg aRd wasste di$posaZ. [}riese difftculst

efe



                           ma 9 e-

erschr}elegXe$$ which weq"ive $uch hegvy Xnve$tmeneg are pay-

stgcularXy $uieed foy eereaitmene en $ Cormnity basis.

         imec uee eke CefrmunSeyg$ main X2ne$ ef gctioy} fow
stke fuscuere? Z wouXd list ehe foZZowing as ehe rTiost irnpeer-

sta:r}st :

   (X) Zritecweg$ed veX2aR¢e oya ¢oaZ aRd nvcleang tcogeeheer

       wieh gTk`Engy $aviw}gge ee ereduce ere!ian¢e on oXZs

   <2> hefkce Xncwe$sed Szave$twent (not fiorgeittiRg stke rieed

       foer ehe deveaoyment oaf $eXar and ethey ?9ftewe? eyier-e

       gies>S

   (3) fiurtkex deveXcpmextt ofi ouy eneergy py2cir}g po2.icie$$

       oR a kaermenised Cormnity basisg so that they serve
       ehe aim,$ ofi eneygy po!icyg

   (4) ast the ncre detaiZed levei, a determined attempt

       to redljLce the consumption of oil in all aspe¢ts of

       euer Zifie - in the Tnotox cax$ in ithe homes in £ac-
       itortes and (perhaps most easilyg because there are

       $ubstituees) in power seatioasg and a policy fox

       themaneigerneRe of oil seocksg so as ito scedu¢e dis-
       oyder Xn the markets

   <S) sche cegSimu&tion ofi effescts, joinitly wieh ouw

       Sr}dvtsesriaX partaersge eo establ±sh coRsitrece2ve we-
       Xation$ oft enetrgy with ehe oik preduciyig count2riesge

       and te Sind way$ to heZp all the deveZopiRg
       counityi･Le$ sto solve itheix enexgy problem$.

          X have !yientioxted ehe,r!eed foer 2ncereased Xv}vest-

xfterxe. Tlrxe CoiT:mi$sion i$ ftow working out a pveposaX ito

mezTkber GovewTwRenes bo vaise some new foerm ofi energy tax

ew Zevy which woutd both help ehe bas±c poXi¢y aifn <ef
ereducing oiZ 'a$e) aRd whieh would generate the xeveRue we

y>eed to incyease eRexgy saving investmeRt and to $peed up

                                                           efe
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ixtve$ixmeRix ayk aZscemautXxye gfxeeergy sekxwecg$. Xf $xsck ee psce-ne

pe$aZ S$ expibwed y?ix"kiza ixke ffxkwopegR Cema{x"nZey, we $kouXd

kope te di$czk$$ ge wXixk etke scntstedi $trestce$ gkd Jkpan as wellge

aged #£ :#uer$e eij $xgeXesik aecs ge=erge#$e$ ec# ecke #iX pycduciltg

cekkgkewxe$.

        X Seelt eck$st X me$e eewkct #wi es ge#$$ircX$SMva:Sc Tk#ece.

Pespite ecke eggwXkw $keswge wkwgkgir2g gest scine X973ftk #£Z

ewi$2$ge de$piite eck& $ix#ge. geXcrgg #f xxweswkXasxe gew#diRkcixXc:rz esst ekke

beginftix3g eS `k979, ixks iykct.xstwikX e*zixtiterXe$ #ere wxoit yefrw

gixfimg eReygy peXicy eke k2gh sstmeseic poZXor-:E:ai geerionity

wkaeh sc me$ee kave. As # we$"tcte we have }gsc beerk "lx}Xck

ezzougk ec# cgwb ga2er ig"hxther$ec foy oiige aRd we esre Sacgd. witk

eofticiRkaifig wi$es Zft ix$ geeriec% Wftkich gwe di#Xx}g gyawsLtr harm

ecfi eke geer#$geefecec$ S#er wiscZd eexoxecrriXc ger#wek. $Xerkee Z$ix

jnRkaaryge OPEC ##ecgy}ecrXe$ heve beeyk gbZmeg sc# ificyeg$e ekeix

thveerkge efficiaX pwSrhevee$ by g}eawZy $3 pex- baywe:/. X}tre$evit

pyices awe fiboRsssc X2C% higkey schaye irit iteceyTkbew W7g, JapaT}

has beeft if>awtie℃iZftsty gwtsxp#$ed t# eke gecrcbXerr}$ #fi ki.gh-

per2ced *aZs G#ct trhe.,di･ $cyeger oxe" w#yld oiZ izzkerkest$.

       Tke yeasc X9ge ggkax apgeear sceXgtiveXy cemeffoerst' nbXe -
#agkM X sR2ppXie$ epay weXZ be em?pZe, escrkd pcrXce.ee. meEky $#ftgft a

btc. Butr echese v;Z:maX be figZ$e sigx3ftls. Whis yeaer xuay be

eecsy !g$e ch#nce AL-e ' pvkl exxcr hoxz$e 2xk escdexge a.yid st# Zay

ithe foundat2gxk$ #ff ft poiicy w-hich cue$ #k2y gvewinh Xyz

dixkeergy, aftd $peed$ z2ge ekg terar}$2eXgx} a¥gay ffcroyik gag.

Jitpaft axkd stke Corww2Rixy tsce sche $ame per"hXe!v!.

       Asc axk XygeewskascsemeX di$c22$$icxk # kw deey$ thgeq

es $eem:dw" oer erepa`e$eykegscZve "f oykif #:Ii eckg ##xk?rkewtt"e$ psce$efkst

sa2d orhgit gur'X. zag trk# ye$tt #zev ehi$ cefkixz2ery gkeygy w{)"ld

erepwe$exkee tke gweittce$ix e:iy}cxx?ae perobX'ezyige ecke gscegste$e

graascXoykaZ secerecXscy geyijbZeff}ge fikg eke gos･sueaix£$sc alinroerelgo poXicy
psebkrf} s"kick Covergiz?gErkts w#"Z,dYVil{SEtece. rm"am thts 2$ peerhaps

ky} exaggexfistXoyxge sc ts k veery salk]:ijery. exge.
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      X kave beeft aseced tg speak sto "ut assGssTAent of the

eeeax--terre as well as mid to kgngser £eerft3 eLitXogk fow the energy

eearket and 2irs impkiea£iens fQer nuclefi: eiteygy and altexnative

enescgy source$. Tki$ is a ta-Xl grdecr, bust befoye X go further,
                                                               2                          '
vaa}r X instcrodttee my #crgftnsisGtioge -- t?3e Xftsterstatio"aZ Energy

Agency?

TheXnterpatienalEnwwt Aenc
                            .

      A$ gnost off yolj know, ZffA was fcunded 5 yeaers ago, as an

&utoRomoljs unit o£ OECD, ln ithe wake of ehe large energy pxice

incereases and cU supply crisis of l973-74. The (now) 20 lyiember

eountries ef the Agency have sought ee spur expaRsion of ail

fe:ms of energy nftd to intcroduce ratioital management of energy
                                                     of
gemaRd. This effert £erom ehe beginnixxg was di:ected £as

achieving a styan$itlon tovv-ard a "ew equXYbriura in ehe energy

yiarkett that wouM be compatible with sustained, although reduced

wcyld economic gxcwth. While a mechanism foer resolving

petential eomflict in sthe alkgcfitioft ef eil ameng MembeT States

2B ehe event of a sljpply eme:gency has been achieved and tested,

$mpply expaits2oit aftd demand managemeRt has been gR arduous and

za"xeg}itting task. The efgeerst ha$ ' 5ee" beset by geoXogScal bad

kck; politicaX tuxtuoil in sthe NiddZe Easiti the Three Mile

g$land accidept; ¢oR$u[i}er $keptieism aboust the energ.y cylsls;

ftnd calls for the shieZding of consumexs ferom higher energy

paices. These and ethe: factov$ hkve combined ce lend support

eo the higher admlnistered olX expoerst pec2ees of stoday, which in

nQminal terms are eighx times higher cthan Sive years ago and two

eime$ the$e of a yea: ago.
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 The Record of the ?ast 5 Years

       De$pite the formidab±e pyoble!ns, progress has been made on

  sthe e"eTgY front, most 'noitably in sXovaing thG growth in energy

 gemaRd. Enetrgy demand has grown a gocd degl ii}ore slowly siRce

  !973, mostly - a"d sadly, giveR the high cost - as a consequence

 *f s].ower economic grotgth, but al$o as a reflection of betteT

 energy utilization. EveR before l973, the eff2cien¢y of energy
  ¥$e was increas'ing in IEA coumtries, primaer21y because off new

  stechitology that accompanied faster economic growth. This

  increase in productivity ¥vas stxengthened and acceierated after

  X973 when higher energy pxices [ftade formeer practices and older

  equipment: costly and obsolescent. From 1973-78, this increased

  productivity is ereflected iR tthe fact thfit total energy use by

  XEA count:ies grew on sthe average less than X per cent arinually

  even though GDP growth of 2.5 per cent was ri}aintained. The

. gxowth rate for oil consumption was everi lower, O.7 per cent per

 year.

       ?xogress in expansion of indigenous eneergy supply, on the

  itsther hand, has produeed mixed result$ in the past five years.

 Lead times :equired to bring new ere$e"yces on strearn have

  l-engthened; and the exi$teRce oE vestrictive Zeasing of public

  lands, the uncertainty bred by freg'uently amended eRvironmental

  $taRdards, and uRfavorable retes of xeirurn on i"vestment have

 caused furtheT delays Sn energy s"pp!y oppertunitles. While oil

  supply has slgnificantly incTeased from the North S!ope and the
    <,-
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North Sea and - out$ide OECD -" iR Mexico, other, moce cesely,

regioms have net ylel(led oil reserves sufficient to replace the

                                                         'depletioit of ex2sting produciRg Tegions. The outlook for

statural gas is much rko:e promisiltg ascd there is $ubstantial

$cope to expGn(i sthe uss og l)oth itaturaX gas aRd coal, once

Xegistical or eregulatoecy coitstraint$ axe ovecrcome. However, as

ehis ausdience t"eU knows, Ruclear expansioit plans have been

deferred and reduced considerably over ithe past five years,

priBiarily because of more xeaiistlc assessment of futijye load

xequirements aftd the high cost of borrewing moRey, butr also

b=eeause of helghtenGd' pUblic con'cerB about 2padequate Safety an'd

maRagement sysstems have rgised the prospect of escalating costs

oE allying thi$ co"cern with netg desigits and measures.

                                                 '
     '
      There are importaftt di$tinctioRs in progress, however,

wYien regioRs are comp&red. Xn Noreh Americ.a, where more

efificient usage of energy has been achieved, overall energy

eonservation has been gereater than that of ed1. This situation

yeflects in payt the substitution of oil by ftatural gas which

took place in the United States afte: l975. Europe appears to

have beett succe$sful in $asbstituting ei2 impoxts as well as

conserviag eotal energy lj$ai however, a substantrial pQrtion of

imported oil hes been replaeed by o" produced fxom the Noxth

Sea rather froin switehimg to fion-oil fwels. F.imaUy, oil import

dependence.gn sthe ?acific regioit has .glsg decerea$ed, azad
especial2y/uajapan heavy industry. ha$ achieved coRsiderable

efficieRcy although a potential exlsts' for inipToverneRt ln the
                                          .:esidentialsector. ' '
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 Near-Term Outlook

 pa                                       '
       One could summarize the psesent near-･tewm market,

 domihated by the cvrrentr unstru¢tured OPEC prricing system, as

 unique (some say, chaotic) in that at their Caracas meeting 2R

 Decembex producers, fai!ing te agree to a" official minimum er

 maximum price, were freed to price oil at what they thought the

 utarket would bear. They promptly raised prices sharply, by an

 average of 33 per cent from eayly December to mid-February, or

 STorn an $22 to $29 f.o.b. for the covaposite OPEC barrel. But

 u"like earlier ineetings of OPEC, which in every case when the

 price was raised, the maxket signals were favorable to a price

 erise, at present the contyary is true: demand is declining, oil

 itftings are ine£easing, stocks aTe high arsd prices on the spot

 market are declining. The sharpest decline in demand has been

 in the United States where the first quarter of l980 may be 1.3

. mlbd below a year earlie:. At the same time reduced oil

 Xiftings previously announced by producers generally have not

 been carried out; we can only hope the same can be said of the

 assertioR o£ an anonymous Saudi official last week that Saudi

 Arabia wiU reduce its liftings by a million barrels daily later

 this year. Mexico and other non-OPEC countries, on the other

 hand, have increased their liftings by more than a milliom from

 & year ago but this has been partially sffset by a reduction of

 more than 300,OOO bld in net exports for Communist countries to

                                                 r other regions. As a consequence, non-Comrriunist oil impo:ting

 regions may have experienced a suppiy incTease of ever 2 mlbd
    t-. .

 above the first quarter of last year. '
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     Unlike the producer-set prices, prices on the spot market
bave accurateiy refiected mefdexfilifilgkttsl!eed modest $urpius in the

world markets sthe di£fere"tial above the off£cial contract price

has $lnce laite last yeax dec!ined by hakf to the current $IO.

peremiuin, ?rioT to the Caraca$ meetiRg, ene would have thought

                               csthat producers would not have increased eheix ofEicia:t prices as

$harply a$ they did zaer have continued ate ignore market signals

in furtheT raising contract prices in za3astuary aftd February.

                                                '
                                    '
      Whast expiai"s this unaecustomed behavior of pro(lucers to

$eemingly turn a blind eye to the market? Xt might be that

producers, unlike buyers on the spot market, believe that the .

reuch heeralded recession in tine ljnlted States w211 be

considerably shorter and milder and eonsequently demand for oil

will hold up. er ir could be' ithat lndividual produceir

countries, se[ite of which experienced large cuTrent account

deficits recent]y, have chosen oil revenue targets and are

di$cevering ehait they have it within their power in the near

sterm, when dexRand for oil i$ quite inelastic, ito increase price

and sustain erevenues ievels despi.te a slight xeduction on

demand. Oitheer commentatoers (mostly jo"rRalists) have speculated

ithat petroleum ministers ef csrtaln coumtries acre vying focr a

Xeade£ship role within OPEP and are assumiRg an aggressive

pokicy toward price to gain support 'of oeher ePEP members, aRd
                                            gthat they can do this with impunity eqheR there is very litute

excess capacity available for a.ny couRtry to spoil pxice rises

by incveasing produet-i'on and expanding their maxket share.
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       esthers, Xess infatuated by peer$owaX politic$, emphasize

 whast trhey pereeive to be impcrtfi"tr stTuctrljTal changes (even

 ssgtre"ds'g> ift 'the :naxkeat which eithazzce$ sthe powex'of produCers.

 Amegg sthose $uggested: ,
                                '               '                                                   '
       <1) the diveersic" of mera oil once macketed by the major

           gig compani:es, to rRoere direcst sgles by government

           agen¢ies to iRdependent ox new buyer$ on tine world

           market;

                                       '                                            tt t

       (2> the a"xiety g£ buyers, whose supply contracts have

           beeit cuTtailed by the gr}ajors, about. assured access to

           crede oil thae has caused them to bid higher for

           direct purchase$ ef crude ei!;

                                   '                        '       <3) the more freguenit referemc6 to sthe spot pric2ofIZefrigecrt"`'eJ"w

           negoitiating the cogetract price; and
'

              '

       <4) the inSlation of contract official pri.'.ces by some

           producers who cha'vge exportation fees or $eek to ty

           erude sales to produetr $ales, or even to equality

           pe$itSons Sn down$tzeam facSlitaes in con$umer

                 e           COljstitXXeS. .
 My tentati:ve view is thait this jumble of obser'vaeions frequently

 coRfuses causes with eoR$eqllences ox" the chaRglng tone and

 balance of the oil market and that some ef these so-called

 str{kctural changes may reeede an importance and tyaditional
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mgyket forces working ehxough famiXgar intfiritational marketlng

appaxatus wSII-X reasseert: theiT ingi"ey)ce upon prlce decisions of

O?EC ministers wheR they ltext meest on perlce q-uestions in June.

      T" sum up, foy stkl$ yenec - aj-vkys assuming no unforeseen

$hocks that !yii.ghe destabikize $orne p:odueeec :egioR oy mishaps

ekat mightr disgble seine pcrodljctive ox logisstSc facilities, eveR

stemporarily - X wouM expecit preduceers to consolidate their

pTice position, pexhaps vecoftcile the mttgy tiers ef pstces aRd

xeduee dSfEerentiais. X expecst tha# predecers will await,

hefore advancimg pxlces fuerther,.evidence of.the resumption of

ecoRomic grevgth, hopefglly accompanied by dirainished izaflation,

as wel2 as evSdeRce of greater ene':gy conseyvatSon or the

$vbseituition of o" by othex fuel$. At OECD imitiat!ves are

bqing takeg to brake inffZ6tioit beforg gesupaption' of accustomed

economic growth crates. And gt ZffA we are folkowing up the Tokyo

                                                 'su[ftmitr meeting of Westterlt heads of scate by devising more

xealistlc individual counstry ceiliftgs on cik imports for l980,

3s well as foer l985. W2th good Xuck, and pelicie$ based on

enlightened self--ininerest by consumer and producer countries, we

may see an oil pxice pause this y£ar.

       '
Mid--TeTm Outiook

                                                  '      The mid-term as we use the phrase has st6 do with response

eiir}e - a period stifficielttly 1-ong fer dem6nd to adjust to

changed energy prices (whexe pxice coRterols aere absent) 'rathec
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stkfift -- g$ Sit ehe $hert ee:m - st# b& d:Svege alreost solely by

eckgnges in Xevek$ "f ¢en$lliReer iwaeesge ew eco"oynic activity. We

#sifgl.ly speak cf a ZB yeaer g)esc2od vglkgn ecegecrying to the

eeid-texm. The irigve efgecutve po2iey insitxument$ are Mkely to

be, Rot guiek Sixe$ e:ngei･eyed ift ithe shewt stear!x} <sternporary excise

etaxe$, euyitaiXrnemut$, ftlkccgitioR) bitt waoexe sthose designed to

ttktex energy usage pkestexfts "Sab eeft$lj{x2eer$ a"d inve$tmeite choSces

"fi ezaergy s"ppi!eer.q. and iandassstcr2fiX u$ecr$, deci$ions which

scequire a gTeastex tig)e tg be ndopsted ew}d ca:rked through. While

        'g laTge exci$e thLax g" ga$cline rnay make ft Xim2eed xeductioR on

antomobiZe essage withiza m#nths, fiew Sttel efficiency standards in

agtes may change totttk enecrgy demand s2gftificantly only after a

fegg year$ a$ old nuees aevs eregelaced. Accekeyaited amo:tization

ef equlpmenit made cbsolesceRsc by hlghesc emergy prices can speed

stke pZacing efi vaere emeergy-efficient equipmenit by several

yeGx$e ARd aza exgg}p2e off diec2sions reqwixiftg stbe lengest lead

                        avwi ･t2rae are tho$ of a utiZSt3/wiii gest deklvery ef a coal-fired

gemevatlng plaRst #ftXy XC ute X5 >reass afstesc ie$ pianner$ have

placed aft ordeer in xeactten ste higherr pxice or investment policy

$timulus'.

      Bift tv"o peafte$ $k#¥ld be !f}ede. Fir$t, thi$ teradieional

gppreach of $vg2esftei*g pwegwax!k$ ace#yd2ftg stg athe time needed to

achieve ukinzatre physical e¥teogfte -- stbe.. geZaveery ef another ton

of eeal ox saviscg a ga21oft ijst gfisg}igye - Xeed$ stD a fxequent

                            'gftdeTstatemefte ofi sthe xricre Sxmiiedigsts p*te"t2al ef itew policy

uttierances, becau$e it 2gaxewes Xhe chaaged percepcion of the
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fifture, the aZtered expectattiens, that can be generated by the

vexy initi.ation of irr}perstant, effeetive eeeeTgy policies. If

tomoerrow Norway were to initiate a iaxge $cale exploration of

Xts offshore waters above the 62 degreeeparallel, or if Britain

weere to Xieense greacter peroduction fxom proved fiela.ds, if the

ljfileed Staees were to gra"t export liceBses foer Alaskan crude or

moderate ov make more pxedictabie enviro"mental standards on

coal-burning, ehe expectations of their ultimate impact could in

$urn pQssibly mederate preduceer-set pyices ofi crudie oil - and

weM before the delivery of the nekJ supplies or the ultimate
i51k:IIiigiiSSil4egkgffdemand. And secondiy, we shou!d noe forget thatr the

mid--term allows more than enough time for policies and programs

as$u[ned to be working well, to go wrong through complacency,

"eglect or otherwise. Corxective actions may be needed f:om

tiine to time when scheduled deconstrol of prices is deferred,

"xeasing of govecrnment lands halte5,, or regulatoxy illiterventions

permitted to lengthe" lead tiines.

      Ouy mid-term eo ionger-iterm analysis, to be published

later on'as the h!LgJs-wwkEs}sg"orld Ener :t--y03-,slg3E-.-gsLf2yyytlool to 2000, is in something

XSke the tenth ieeeration and the $econd draft. Nearly every

parameter of owr eariier published analyses of future energy

inarket have beeR assigfted new vaiues - although interestingly,

the origiRal assumed demaitd ?rice elas£lcities drawn from the

literature in athe firsit $tudy in l974 are not far from the mark

ef those we have measuved economeit:icalZy from data series that

include the first 4 yeaers since the price erises of 1973--74. VJe
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                                                              '
                 '
aere pleased to $ee oik company officiaZs - many once snug in the.

knowledge that their coasumeers wottld kot reduce their demand

when faced wit'n highe: price - have bee" gtborR again" ln beiief

in loeng-term dema"d price elastici: ties de b2te against demand.

                     t/1if;Fosc sthose intrerested tw iitcome and pxSce eZasticities, I have
                                                            '
attached as an annex the vesui-,Hts of our eeonometric exercises we

kfive yecently cenducted ae XffA with alt iitteTpxetive note on

estlmates for Japan.

      Now foec a few speclfic Tesults Df oucr projection

aRalysis. Compacred witb thG Outlook published in l977 (IviiO I),

our fi:rst draft of the new Outlook (WEO 11) foresees a reduction

of andigenous supply of fuels ua in every case except natura].

gas (essentlally unchanged by l985 aabd up 4 pev cent by !990) 7if

me oil produced within OECD is down from earlier expectations

throughout the peyiod to 1990, and eveR egal - despite gxeatly

imp:oved economics - is do"?it !nodestly ln sthe 1990.estimate from

a lr,s}su,.-.ggg£tELf2oal Pcros ects to 2000 published a little more than a year ago.

      But as you dioubt!essly antlcipated, our projection in

"uclea: in the curxent draft ef WEO ZI -M akhough the estimate

hus been unaltered for xnoere than a year, is down fToift two years

ago by about 12e GW or sthe eguivalent roughly ef 3.8 milkion bld

cf impox'ted crude oil. While the nuclear energy reductioR does

xefiect delays in delivery of new capacity as 'well as

eurtailmentrs as a deferxai of new orders, much ef this reduction

ref]-ects the e' xpected showing of grog"eh in the power geneyation

sector, Erom ,5.2 per cent presenely foresee" in WEO I for the
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                                                             l
pestod k978-l990 ico 3.X peec eentc fttxe$een at presekt in the

latest dcraft of WEO gel. gerre wff see the uncoupling of the

gerowth rates foy elect:i.city expeszasion and GDP; ithe average

ekectricity was prreviovsly fo:eseege G$ o"e percentage point

h2gher thaR that focr 'GDF in xthe peerigd 197g sto l990. We now

estimate, ln light of ehe late$t escde e" pxices and their

irr}plicatiom for e"ergy pTSees geke℃aXly, thast trhe g:owth fosc

electticity may actuaily be $ISghtXy $lower than for the economy

ef the OECI) eregion as a whole. The$e grogesth vate comparisoRs

axe displayed belowe

           !CI]E2I!ps}x-Som ar soR of Growth Rates for GDP and fot
             Ave:a e Electriclt ?rroduction (OECD)

                    meOX CealStudy WEeII. WEOII
                                                   Rev'i sSon
                   (l979) (latee78)(Nov.'79) (Jan.'80)

l978 43t÷e6 43S}a6 L}34e6 434e6l985 637.4 615 500 480･k990 80e 7k6' 660 630
Groweh rate eiec-- 'stricitypyoduction 5.2%                                  df}e672･                                            3"5% 3el%
(1978-1990)

£COnOMiCGrOWth he2% 3e8% 3"3% 3e2%-3e3%                               <X976-90)                                           (l978-90) (1978--90)assumptioit(period) (X976-90)

                          '
      Th2s leads us to ouer changed perception of energy demand.

As mentioned earlier, we have observed a con$iderable

improvement in eBergy pxoductivity as a coRsequence of higher

energy price$ and the impositio" of hlgheT $tandards ef energy

efficiency. Besides the pscice effect, a considerable reduction

ilt eitetgy demand is atttstbutable ito the incoree effect, ocr siower

econornic growith. As a acesult, ouer latest (but stlll tentative)
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astimate of totaX pyimary efterrgy :ec,neirements for OECD is 4345

NTOE foT 1985 <or 520 M[rOE･ less than foxeseen Gnly a year ago)

#kd 4772 MTOE Eor l990 <ox 82g Nlrgff les$ athan v2ewed a year

ggg). Z"hile sche etetrag reductio" SR energy demand excffeds that

Soer indigenou$ fueks, Xeaving ¥$ with aft OECD-wide excess

$vppXy, this was toitglky offset by a redesced avaiZability of

O?EC crude oiZ fo: experts to eECD afteT meeting demands for

#ehex Tegio"s for O?EC oik. Of course, this balanciRg of total

ene:gy demand and suppZy among world xeg"s'ons was a reguired

ere$uk in seZeceing cempatibie values fer OECD economic g:owth

axtd "geal oil price greygth rate assumptiozas.

      We, ISke other observers, axe concerned in the wake of the

Thxee Mile.) Xsland accide"t 3bDut the pljbl'ic acceptance of

stontinued expansiolt of nu¢lear pog"er.' But we have not yet

Xcwexed once agaiR ouT esti.mates fe:, nucXeax cageacity expansion,

although most othe: projece2oscs fox the gRited States,

especially fer the period afbeer }990, have lower capacity

estimates than we. But swppose the pessimists are right and we

exe wrong, what then? We have dolte aR exercise posing the

questioR : Xf sthe eurreitit $uspens2on ef itew erders fer reactors

in North Aneerica and Gerrnany, <to eake two laxge econo[nies where

geucleaT expansioft is meetiscg eresistanee), weere to continue

a"other 5 yeaers to l985, what consequences would ensue?

Assljming that on ithe aveerage 13 yeaecs are required aftesc

pkacemeRt of an order £ill the plant is licensed to operate, the

tetal reduced nucleaer capacity i" North America and Germany
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would be, beginning in l993 but accumulating to 2000, the

egulvalLent of IL75 lvlTOE, or l26 GW, our 3.S Mb!d of imperted of

erude oil. Thi$ amount of nucleaer eReergy would require a

$ub$titution by coal of $orne 250 milXion tons of coal yearly;

eveR Sn the UBited State$, with abundant ceal reserves, the coal

industry would be $everely taxed to supply an additional 25 per

eent moere coal, for a total of some blUion tons annually, which

is more than may be achievable. X£ coal were not available for

eomplete subsititution, $ome combination of end use substitution

ef energy (beyond whac we have already assumed through bette'r

insulation, heat--pumps, etc.) woHld be required; otherwise,

econo[nic growith might slow further. But as we have already gone

beyond 1990, let me speak of oucr pTeli[ninary assessment of some

ef the new, untested energy technologies that have xeceived wide

atstentioR in this area of rtsiitg energy price expectations.

ttNg!!-gtAgyElx---s2.93ac-!2.{iwEr SO S

      ?rojections of the current evolving energy rnarket, which

is experiencing unprecedented price rises that may be expected

ine Bet rnerely alter cozasljmer habits athd preferences but to

significantly alter the structure of the economies ef the

industrial as weU as developing regions, must appear to many (eeJ

foolish to undeytake as they ave to scead. Yer, as we have seen,
                                            t
imdustry and goverRment mas$t make inyestment p!ans that have

long lead times and long pay-eff times, so forward planning --

admittedly speculative - mHst be done te avoid uncalculable
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 ¢ests of acting with no view of e2ther the desired or likely eqeeg$

 eeonomy or ener.gy market of tomorxet". ljncertainties are large -

 we still have a "oeaeioRal "gapS{ o: exce$s e"eergy demand of 5

 stb/d by 2000; this we hope can be clesed pareially with an

  ixnportant contribution fvem itew energy $ources. Fortunately, we

 xtow have in hand a useful ZffA-$upported study of these potentiai

 diftergy sources.

       Fifteen mernber countries of IEA have supported a systems

  aRalysis o-g energy R and D strategy for the past 3 years at

 Brookhaven Laboratories in New York and at juelich iti Gerrnany.

 This effoTt was to syste[natically review severai sco:e of new

 eneergy te.chnologies directed to the suppky, conversion, and end

  u$e of energy, with the purpose in view of assessing the

  :elative potentia! effectiveness of each in impactj.ng upon in

  sthe future energy market. Supply and conversion were

, emphasised; however, conversion technologiies were not

  explicitiy considered but were meTely factoered into the reduced

  gstia]ates of energy demand. Fimally, the report characterised

  the technol･ogies ,ac¢ording to the priority o£ financialL suppoTt

  sthey should receive by the }4ember countrie$ and to what stage of

 development they should be publically funded, with the more

  6dvanced technologies carrried te commercialization, aRd the

  less advanced to demoRstration piaRt, pilot scale testing, or

  simp].y explo:atery research. Among the technologies recommended

  fer support for commercia2ization y"ere heat pumps, coal

  liquefaction, and enhanced recovecry of oil and gas. An
    tx '
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additional important feature of the scudy was inclusion of

technologies to assist the full utilization of existing

productive or convers'ion,systems that a:e operated in a setting

ef ever moTe restrictive regulation intended to assure

eRvironmental protection and public safetty (leading candidates

here are atmospheric fluidised bed to assist cleaner burning of

coal, and both nuclear reactor safety and nuclear fttel cycle).

     FoT energy pTojections, we look to this study mostly for

judgsg{nent about the engineering feasibility of each techno!ogy,

the possible lead time for testing its commerciability, and the

type of markets might it best compete. The report is less

useful for our purposes in estimating the total potential market

penetratlon of these technOlogies; the reason is that the three

oU price cases have no measuTed effect on energy demand or

economic growth, thereby creating some uncerta{nty as to whether

a market exists. ARd the supply cost of these technologies are

in most cases admlttedly sketchy. Nevertheless, we were

surp:ised to see that the authors of this study geReral].y agreed

with us that under the reference or minimum cost case no

sign!ficant contribution from these technologies could be

expected before 2000. 0nly under the maxlmum security case,

kghere governments are willing to pay a prernium to accelerate the

cofnmercialization of technologies is there likely tp be a

meaningful contyibution. But this report is but a sttarting

point for Membey countries to do more sorting out, probing, of

these technologies, especia}ly as to their u!timate supply

costs, before selecting soine for R and D subsidization.
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      Fov our part, we find little here to reassure us - beyond

those more advantatt,ed technologies that we had already allowed

for - that much of our Rotational gap of 5 Mb/d in 2000 wUl be

fi!led by a few leading techno!ogies that we can identify with

mech confidenee. The forced acceleration of a few technologies

is even more dicey without some estimate of the "shadow price"

ef the oll that hopefully to be displaced by the new process.

Some analysis of these "shadow priees" done in Washington

produce starting prices even when compared to the trajectory of

projected oil prices. One way, of course, to relieve

governments of the large risk of backing suboptimal technologies

wouid be simply to pledge government purchase of a fixed

quanti.ty of the lowest-･cost new energy developed by a certain

date.
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                       ANNEX I

?rice and Income Elasticities for Final Ener Demand

Estimation Period (1960-1978)(Vc)

Income Co-

efficient

    Oe77

    O.97

   Oe87
   Oe96
   Oe43
   O.96
   le06
   Oe83

Price Coefficient

United

japan

GermanY

France
ljnited

Canada

Xtaly

  TOTAL

States

Kingdom

Short run 2L,tstn&s.ygwwon run

- Oe!6

- O.13

- Oe18
- Oelt}

in Oel8

- O.I5

"' Oe1l

- Oel6

- Oe47

"' Oe47

- Oe51

- O.39

- Oe25

' Oe41

- O.34

- Oe45

<"ts') From ''Energy Modelling : The Economists Approach". Paper
      presented at HSA Conference on large scale energy
      systeins, Vienna, February 24-29, 1980.

                               '
sNlinvg.!lgm.-gl}--Es,gELy,L!E-{L!-g.II..,{-gpAaot o R lt forJ an

                            '      The empirical results on Japan suggest that the erice
elasticity of demand for final energy in the short run is
somewbat smaZler (-O.13) than the average elasticity for the
seven inajor OECD countries (-O.l6). By contTast, the income

elasticity in japan is found to be higher (O.97) than that of
the major OECD countries (O.83). These differences reflect the

predominance of the output effect on energy for countries like .

Japan with a large industri.al sector as well as the diminishing

possibilities for conservation in oil-based economies wi.th ,
re1ative1y new stock of capita1 equipment. In trhe .l!,g-REIL--!!is}upt rm,

the relation of energy to prices in Japan is slightly stronger

than the major OECD countries average (-O.47 as against -O.45).
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                 '
      ENE,RGy F'eLxcy ANB THE RgLE eF NljcifpAR ENERgy xN TKE tie$eAde
      . jeHr{ We CRAhiFORge, jRe
            DEpgl'y A$$g$TAN"s' SEcRETARy FgR NljcLEAR ENERGy
                    ife $e PEPAR'YSfiENT gF ffNERG¥
           REMARKS AT TgE "rKXRTEENTg ANnvAL ffEETXS"e CF TljE
                  jApAN AToMxc gNDu$TRgAL F"Rtwa
           ' scARCNig1980s"i"OKYgxJAePAN ,

            '
      ,
     TMANK yov MRe CNAxRMANe gT x$ AN NgeNoR F#R ME "¥e

AbDRE$S -i'MX$ DX$TXNGUXSHEit gN"l'ERNA`rZCptAL A¥ptENCer VC9AY ON "

yHE gccAsxoN oF THE THxRl'EENTK ANpsuAL MEgrg"xNG gF ygE jApAN

A"yosvlic XNpg'$'rRIAL FeRuMe i AM pLEA$ED, MaREckgER "g'KA'y g'r

ggVES ME A FXR$T OPPgRTljNX'i'Y `rO FijLFiLL MY LeNGan$1-ANDING YVi$H

"i"gVXSITYOVRBEAif'YXFULANDMeSTXN'l'ERE$'rgNeCeljN"YRYe '

     DX$CUSSING NUCLEAR ENERGY MA$ A $PECiAL AWif'-l'RSitC'i'igN FDR

ME, A$ E MAVE $PENT `l"MREE "EC;APES DF MY PR"FE$$gCNAL LiFE XN

TNE lieSe NAVAL AND CXVXL!AN NljCLEAR PgYSER PRCGRAsc$e DljRXNG

"gKI$ PERiOD NUCLEA'R POWER HAS BEEN DEVELOPEge BY MANY COUNTRXE$

AND $ljBSTANTXAL PROgRE$$ "A$ BEEN MAgeE .gN NljCLEAR "YEeffNOLOGY

$EVERAL TYPE$ eF NUCLEAR POWER PLANT$ MAVE ACgXEVED CDMMERCXAL

$TATUS, ANV ADVANCED $YS'rEM$ ARE NOY" BEiNS WEVELePED AS"D

EVALUATED 'l-HA'i' OFFER "i'HE P(>S$XBILZTY gF $SGNXFgCANTLY

EXTENDXNG MAN"S NUCLEAR PCWER NQRIZeN$e



                        WORI-D ENEIIRGY COigCER?tlS

                              '
     FCft A LCNG TiME AtcL gAVE SEEN AW2Ei,RE TstA'Y TKE AVAELABXLXI'Y

#F OUR O!'L AND GA$ RESOURCE$ WowLD BE{;CMff MgRE g-gM2"YEit A$ WE

AgePROACHEtt TME TptENTY-F!RST CENTURYe YSgEl-E YVE REC;OGNXZEP

"IUKg EN" BF Tng L!QUXD Fe$$ZL FljEL ASE A$ ENEVX'l'ABLE, geEW

FgRE$AW TffE RAPXPLY CMANG!NG CCNDX-i"!CN$ ifYSgeER kggXCS FljEi-

$ljOR'l'AGff$ WCijL9 eCCVRe (:ER"f"AXNLY FSW #F ¥$ RffALgZEit TnAT

MARKEP CHANGE$ XN PLANNXNG A$$ijMPVI-EON$ igVOtSg-ft BE NEEDED Xas

geE"l'ERMXNi"{G CljR FijTVRE ggeTXCN$ ANb 'i"ljE geACE OF OijR PRCGRE$Se

                                                        '           ouRRENT AND ew-!'ljRE lj.Se ENERGY $XTgA"i-iON

     iN TNff ifNiTED $-i'ATES -l'ODAY eljR ENERGY POLXCY iS ASMED A"Y eNE

MAJOR eBJECT'IVE: "rO $MXFT A$ RAPXDLY A$ PRAC"i'ECABLE FROM AN OIL-

itEPENDENT ECeNOMY OYe ONE 'i-HAT RELXES EEAVXLY ON gT}l.ER FUEL$ AND

ENERGY SOURCE$e LET ME BRXEFLY REVSE}V 'g'NE PRE$EN-l' $!TLIATIONe

EN 2979, ovR ENERGy DErfifi,Np !NcREA$ED ijsgi-y $L2GM'yi-y ABovE THAT

eF X978, pRiMARxs-y BE(;AgsE cF A $LoymowN gN GRc-whyif AND Nx6MER

ENER6Y PRICE$e GA$gLXNE CgNSljMP'i'!CN ?SA$ ABPifT 5 PffRCENT BELCW

X978 LEvELse' CeN$uftap'i"xcN oF o'gny}-{ER pE-l'ReLEift4 geRepucTs REft4AxNED

gegEAR X978 LEvELse NAri'ljRAL GA$ cGN$ifgfipTxQN wA$ ABou"i" "rgE $AbJIE

A$ iN 1978.e coAL egN$twip'ricN GRE¥v iN X979 By ABoif'l" 50 MxLLigN

"yoNs, Mig,xNLaye DuE "g'g !NcREA$E" v$E By "rgE ELEc'rR!e ij'rgLxinriEse

     EN l979 c;cNsurfip'rioN eF ELEc'g-RIclTy GREw By ABouT 3 pERcENTe

ABog'r t}C) pERcENT wAs usEit iN 'i"ljE I"{Bvs-i-RiAL sEcTeR, 23 pERcENT iN

"rHE COtvfibilERCiAL SEC'g'OR, AND li;g PERCENT XN TKE RE$XDEN'l'XAL SECTORe

                               2



     ENERGY PReitljCED BY $"LAR PEV!CE$, MYDRO 5imE<TRXC POWER,

blegit, AND esTKER$ REMAgNEB AB#gdel- 'rljE $pmlff gxs xN Z978de

     'g-gE ijNXTEB S'l'A'idiE$ ENER$Y $ljPgek¥ $g'E"ifATggeN g$ RELA'l'gVEg-Y

$"YABLE, FgR "g'KE PRE$EN"S'e scCljEivgffR, A$ ALZ. WXLL ACKNCWLEDGE,

ljE MAVE NO-r MADE $ifFFXCgENT V$E OF ovR ABifNbAN-r DOME$'ggC

RE$cljRcs$e A$ $goljN iN FsGvkE k, ljiE geR#gljcE Ageelj-g' 7"8

pERCENT eF CljR ENERGY NEED$e AL"g'KOljGM #iL gMgeeRY$ REPRE$ENT

#NLY 2X PERCENT CF gEjR ENERGY C#N$gMPTg"N, begE CANNeT CeNfl"XNUE

'g"g RELY eN 'i'MX$ ljNCER'i"AXN $OURCE eF $gPPLYe A PgRTXCN eF

"YKE BifRPEN #F REPLACXNG X"g' MU$T BS S*RNE BY NVCL.EAR PeWERe

A$ $TATE# iN 'i"ljE CCMMljNZQifE g$$ljEit AT "i'ME $ESSEN Nf},'i'gON

EcaNeMIc $uMMxT CgNFERENcE xN "i"eK¥it gN jljNE 29, X97P9,

"" igiggTKOU'}' THE E><PAN$iON eF NljCLEAR POWER $ENERATiNG CAPACiTY

EN THE COMXNG itECADE$ ECeNeMIC gRgN"S'M AND N!SMER EMPLOYMENT

                       ss?egLL BE HixRit Tg AcxigvEe

     NOMrE 'g'KA'g' NijCLESXR ENERGY X$ ALREAitY AN g$$EN"l"XAL

ELEMENT gF ouR $uppLye gN X978 ABe{jT Xg pERcEN'i- gF ifeSe

ELEC'l'RICAL GENERATXON WA$ FROpt NijCLEAR PLAN'l'$, WXTH $BME

REGxoNs As MiGH A$ 30-"50 pERcENT NvcLEARe "i'N!$ AvERAGE oF X3

PERCENT WA$ $LXGH-rLY LOWER XN X97g, itljE -rC 'rNE $gljTDgWN gF

NUCLEAR CAPAC.i"i-Y gN RE$PON$E 'Yg $AFE'g'Y AND g"E'}-IER CgNCERNS

ptliICH WERE UNDgR$C;OREit BY TNE 'gHREE MXibeE Z$k.ANit ACCgDEr{-l'e

A-ii -g"HE Eme oF X979 "rliERE kgERE 7a equcLEAR REAc-roR$ wg-rH A

CCPtBiNED CAPA(;!'rY OF 52,OOO MEGA}sgA-l'TS XN CPERSS,-l'XeN OR XN

$
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     gN "i"H5 NEAR"""gERSVI, A$ AN XMfyiEDMTE *BJEC"g"ghSE, CONSERVATXeN

ptg$"g' BE ExERci$EDe (;oN$ERvA"yggN x$ "yifggsg'y #F xN 'rwo

pER$PECT!VESe FgR$1', gY PRXCENG C!L ANge GA$ AT `rHEXR TRUE

XEPLACEMENT CO$'i', CON$ljMER$ WXLL BECGME BE-Y"YER PREPARED FOR

`g'NE PRXCE iNCREA$E$ kiHXCK eAN BE EXPECTED XfE TK2 LgNGER

TERMe ADDgTEONALLY, PRO"ifCYXON ANit CgN$ERVA'rggN WXLL BE

$'g'iMULA'i'EBe $ECCNitLY,'  XN A LONgER -l"ERM C#Bi-S'EX"g", gNVE$TMENTS

XN NEW,ENERGY PRODttCZNG ANB Cere$ljft4XNff EQljggescENY MU$-r BE MADE

'ifg REFLEC"r TifE NEW REALgTXES gge gNERGY $ljPPSnvY, CgN$TR"XZNT$

ANit COST$e EXX$TXNG $TOCK ANft EQUXPscEN"j- scij$'g" BE U$Ept !N TME

MO$T EFFECTIVE WAYe ADDiTXONAI-LY, "gdXE REM#VAL OF BARRXERS

TC NEW PRODVCTION WXLL ELSMXNATE REGljLA"i"#RY ftESinAY$ TgAT NOW

$'i'RETCli OU'l' CONSTRUCTXON SCKEBljLES eF scE}･S ENERG¥ PRgJECTSs

     XN 1"liE MXP--"l'ERM, WE EXPEC'i' 'fO $NXFT FReM OXL AND 6AS TO

S{EN AND, ptOS-l' LXKELY, NXGHER CO$'l' FORM$ eF ENERGYe ff"i' X$

NOW ENVi$XeNED TNA'i- ENERGY CCN$UMP'g"XON GROW"YK W!l-L PROCEED

ffiORE SLeVkgLY 1"NAN PREVXOgSLY ANTXCXPATEgee "E"scE ENTReDUC'¥ieN

OF NEVV TECHNOLOGiE$ WXLL BEGIN :-O MAKE AN gMPACT, BU'I" EVEN

WXTH TfiE MO$T $VC;CE$SFUI- eF EFFORT$, AitVANCEit -i"ECMNOi-eGXES

WXLL NO'r BE AVA!LABLE gN'  $ljFFXCIENT QljAN'i'ETXE$ TO MEET OL;R

E><PECTE9 REQUXREriiEN"i'$e liEAVY RELXANCE WgLg- esAVE 1-g BE

PLACED CN COAL AND PRE$ENT"ptgAY NUCLEAR PgeWER FLAN'i"S AS
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YXE "l"Wg PRXNCiPAL ENERGY $OURC;E$ C;APABLE eF PReVIDiNG FOR

vrNE $UBSTITljTXON OF OXL gN THE GENERATiON CF ELEC-l'R!Ci-rYe

     XN 'S"ifE LC""G--TERM, "YljE "'ijL"rXMA"rE"" "i'gCgN#S..eG!ff$ XNCLljDi"lG

1'NE RENEWABLE AND ADVANCED NljCLEAR "YECNIiOLeGXE$ $VCif A$

BRg£DER REACTORS WOliLD BEGIN T# DE$PLA(;E "fRAitXTX#NAL $Y$YEM$

ANit FVEL$e

     WHXLE Di$CU$$iNG ENERGY PLANNiNG XT $EEeq$ APPRgPR!ATE "Y#

efiENTXON TME NA'i'XONAL ACADEMY OF $CXENCE$ gg3,$ ,.SUST RELEA$ED g'r$

ftEpgRT EN:'x"i'LED, ""EINERGy xN TRANsg'i'xeN ll.985w20Xe."" 'E-gE Fecu$ oF

TKg REPeRT X$ QN#
                        '
     (lg) "l'NE PRXME XMPORTANCE OF ENER6¥ CON$ERVS}x'i'XO"j,

     (2) 'i'ffE CRi"i'XCAL NEAR--'iMERM PReBLEfiA OF FE-#XB FljEL $ljPPS-Y,

     (g) THE DE$iRABXLI"rY OF A BALANCED CgMBXNA'rXON gF COAL

     '
         ANRNifC;LEARFX$SXgNA$THEe}{LYLARaEpt$CALE, -

         gNTERMED!A'l'E-'TERM OPTXONS FOR ELECTRXCgTY OPERATXON,

     (L}) THE NEEP TO KEEP THE BREEDER OPTXON OPEN, AND

     (5) "YME XMPORTANCE gF XNVES'i'XNG NOW XN RE$EARCH ANit

         itEVELOPMENI" -i'C ENSVRE TME AVAXLABELETY eF A $TRONG RANGE

      . "F NEV" ENERGY OP'rXON$ $USTAINPtBt.E CVER -i"HE LONG-TERSv?e

TKE REPORT S-l'RES$E$ T"E XMPOR-i'ANCE CF $E6NXFXCAN-gt-Y XNCREA$iNG

'gNE ECONOMY'S ENERGY EFFgCXENCY AS WELL A$ RE"gCXNG THE

                                                  l"PREpARED By THE CotvlMx'rTEE cN NucLEea,R AL'fERrgA"I-xvE ENERgY SY$TEMs
 <CONAES)

                              S



sRowTH OF ENERGY DEMANDe RXGgEST PRXORXTY I$ RECOewiME,NDED FoR

TKa "EVELOPNENT gF A DOME$3'Xe $YN-rHE'l'Xe FVEL$ ENDUS'I"RYe A$

FgegD FUELS ARE PHASED eYT FOR ELEe'}'Rg{:!"g"¥ GENERA"l'XeN, A

$ALANCED MXX OF COAL AND NUCLEAR $HOULD BE ES6PLgYED Ta geRODtfCE

:"ng AN'rXCiPATED ELECTRXCXTY GRgVgTN REQUgREMffNT$ YO 'i'ffE YEAR

2CkOe TIME REpoR'y FuRTsER $"i'AmrE$:

     g"AT REIsiATXVELY KZGH GReWTg RATES EN T"E DEMANO FaR
     ELEC"i'RICXTY, THE A'rTRAC"i"XVENESS OF A BREEDER, OR OI'KER
     FVEL EFFXCYENT REACrr"OR X$ GREATE$'l'. OT}-iER "l'fiXNGS BEING
     EQUALe AT TKE ljxGNES'i" GRew. 'i'H RATEs LOOKEB AT XN T}-iE

     S"iVDY, THE BREEDER CAN BE CON$XDEREge A PROBABS-E NECE$SX-fYe
     FeR 'i'KiS REA$ON TMX$ CCMMI"rTEE RECD}4fi4ENDEit THE CONT!NUEit
     DgvELcpMEs"T oF THE LMFBR, $o 'rHA'i" x'f couLD BE "EpLoyED
                                            gs     EARt.Y !N "i-}-IE NEXT CENTVR¥. XF NECE$$ARYe .

     TME REPeRT CONCLUDE$ WXTM THE POINT TNAT AN APVER$E

PgRCEP"!'XgN OF THE PUBLXC MAY WELL BE MQRE PiFFXCljLT A HliRDLE

TO SijRMOUNT THAN THE TECMNOLOGY !'i"$ELFe TgE i"A$ REPgRT

$TATES THAT 'i"HE ENERGY PROBLEM POES NO-iti ARISE FRCM "rHE

geH
YSXCAL S¢ARCiTY OF RESOURCES, BUT RATMER XN EFFECTING A

$eCXALLY gXCCEPTABLE AND SMOOTH TRANSXTXON FROM 'rHE GRADUALLY

itEPLETXNG RESOURCES OF eXL AND GA$ TO NEW TECHNOLCGXE$di

                        NUCLEIARPOgtgERPOLiCY .

     ON ApRxL 7, X9]77, PREsmEN'r CAR'rER i$$uEB sx peLxcy

$"if'A"g"EMEN'l" ON NUCLEAR POWER COMb"ZITTXNG '}"HE VNX'g'Eas S"iMA-I"E$ Te A

$'l'RONG NUCLEAR NONPROLEFERATXON PO$!TgONe TliE POLXCY CALtED

FCR REDIRECTING UeSe NUCLEAR RESEARC}-l AND DEVELOPe4EN"i'
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FRg6RAM$ -l`O ACCELERATE RESEARC;M EN"S"g SXL"YERNATgVE REAC-rOR

$y$"i-Eras Ame FljEL c"ifcg-E$ "THA'y pc Nc"g' xtgftgoLvff DxREc'r AccEss "ro

MA'rERXAL$ U$ABI-E gN thg'KE FReDgC'WX#N gge NifCganEAR WEAPONSe

1'ME PgLiCY AL$g CALg..Ege FOfi A REEXAMXNATgeN ijF AL"i"ERNA'i'XVE

                      paREACTOR $YSTEM CeNCEP'S'$ XN TERM$ eF RE$#ijRCE lj'YXLXZA"rXON,
      '
ZCeNewtSC$, PRACYXCALX-YY AND REtcA"YgVE eq#Nge ft"LEgeffRA-rZeN

$TRATEGXC VALgEe ' i-scE geRXNCigeAL fttf$M!CLE$ F#R "YifX$ REEXAMNA'l'gCN

$ANvSE BEEN 'T"ME l"eNPRgLXFERA'YXeN ALTERSM-i'ZitsSE SY$'g'ESts A$$E$$MEN-i"

             t ttPRgGRAM (NASAP) ANit yNE EN"ggRNA"rgoNAL eeljcLEAR i:gEL CycLE

EvALuATggN (ZNFCE!>e

                            '                      tt t    "i"HE INFCE $T¥gehife HA$ BEEN c#MgesdiE'rffit Axm !$ gN TME pRocE$$ opt

                           'BExNG iviADE AvAxLABLE A-x' 'rMg$ "rgME By gAEAe gN}CE gAs REAFFxR"4ED

TKE KMPgRTANCE CF MAKXNG Nij<;LEAR ENERGkie WXgeE2nyY AVAXLABLE WXgLE

AVOEPING 'YNE SPREAND eF NljC2-EAR WEAPeN$op X"gE ijde$e Z-CCK$ ';e

CgaPERA-i'XNG WgTK g-i'scER NA'¥gON$ XN VgORKSNG T#WARR THESE gBJEC-IrgVE$m

                                             '
    "l'HE GQAL eF TME ije $e DoMEsygc NA$AP $TljDy wA$ Tg

geReVIDE RECOMIVIEN"A"g"XeN$ FCR -l"HE bEVELePptENT AND }EPLOYMENT

OF MORE PRCLXFERA-E'XgNmaRE$X$"fAN'I-esca CEWL!AN NlfCLffAR PgWER

$Y$'l-EM$ AND XN$TETLSTEON$ WXdei'lieif'Y JE#PAftitIZENG 'YffE "EVELCPMEN'iM

#F NtgCLEAR ENERG¥e

ee

$Y$'i"EMS OFFERiNG XMPROVEit FljEL lj"g"gLiZATZ#N EFFE£EENC¥ A$
 ceMpAREft To "i'liE l-WR gNcE'mu"fljRoifG}-l $y$-gEM
esee"" PROLiFERATICN RE$XS'l-ANCEe" g$ 1'Nff CAPABEgmg"fY gg A NifCLEAR POWER
 $Y$TEM TO XNHIBI'Y, XMPEDE OR PREVENT DiVER$!*pa gF `i'gE S¥$TEM"S
 FUEL CYCLE MAI'ER!AL$ OR FACEi..E'I"SES FROM CEWk..XAN -l"O "aEl-X"gARY lj$Ee

                              g



                                 {

                  ite $e NUCLEAR REIACTCR PROGRAM

     A$ A RE$ljLY CF "i"Hg T}-iRlj$T eF TgE F'RE$XPENTe$ NeNPROL!FERA-

fii"gitN poLxc¥ $"rATrEwtffee'r, -g'HE X?"iJCE Asmp NA$AF' $"r¥gegEs, ANp THE

cRlj(;ZAL iMPgRTANCE OF REDljCXNG ljee$e DEPENgeEN<;E eN FOREIGN O!k

cljRREN'l' ENERGY POLXCEE$ ENCeljRAGE AC"l'X"N$ "i'# "ELge REMOVE
                                                            '
$ARR!ER$ TC TME XNCREA$ED APPS-XcA"i'XON #F LEGKani' paA'g'ER REAcToRse

BA$sv oN THE$E peLxcxE$, AN LYSR "fgcljNgLogy itEvELepMEm pReGRAM

ifA$ BEEN UNDER"i'AKfiN WiTM 'g"ME G#AL$ OF: Swtgen"VXNS gRANIljM

ljTzg-xzA-i"xcN gN LWRs Te ExTEND *ljR LxME"i"EB ijRANXifM RE$OURcE

FljR'l'HER XNI"e 'i-ME FLITgRES A$$URgNG COFeTiNifEg ANit gNCREA$ED

REkiANcE cN LWRs 1'g cFF$E"r TNE r"A"rxoNAL itEpENDENcE ijN

gMPORTED eiL,e AND DEig}ELQPXNG WiR $AFETY `YECKNOLOGY tcHXCH CAN

RgitVCE THE PROBAB!LXT'Y AN" CON$EQljENCE$ OF NifCLEAR ACCXDEN'i"S.

TKgREBY iMPROVING 'l'HE ACCEPI"ABILX"g"Y OF NlfCLEAR PObiERe

                                                      '     c      ON$XSTENT WXTH THESE eBJECTXVffS A PRCGRAM Te XMPROVE

TME if"i'XL!ZA"i'IeN eF URANIUM XN it-WR$ i$ Vrg9ERljAY gNCLgDXNG

Be'l'H 'rNE DEVEI-OPMENT OF NEARouTERM !MPReNSErwENTS eeHXCH COULD

BE BACKFX'i'TED IN"l"O gXi$TIN6 LVeRS AND t-O"IGER RANGE NON--

$ACKFXTYABLE ISVIPROVEMEN`i-S WHXClj YVOljLD REQifXRE $XGNIFXCANT

itff$IGN CKANGE$ FOR TNEXR XgvlPLEMEN"i'A'i"!ONe DEMONSTRA'rlebl

gF 'rME TECKNICAL FEA$XSiS-g'YY gF A X5% REPUCTXON XN CRE

REQuiRErviENT$ FeR LWR$ xs -i"ARgE'¥Ege FoR k988e FyRTgER xMpRovE-

MEN-i"$ TO tE3,CHIEVE AN ADD!TXCNAL 2C-#X5% $AVXNGS CgULD BE

itE"GoNsTRA`g'ED AF"g"ER l988 wl'¥M -i'gE coopERATIeN geF TgE REAcTcR

MANUFACTURER$e AN ADVANCEft REACTOR DE$iGN EFFCR-Y g$ DIREC-rffD
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'Y#WARB "g-ljE EXAMXNAHi'EON CF TgE FffA$EBEtwE"i"Y #F NEW DE$gGN

e$NCEPT$ 1'g eBl"A!N MAXEMljM gRA"IXljsc ¥-Yg2haEZAtrgftN gMPRCVEMENT$

         ,FeR yffE cNcEew'i'MRoifGR LYIR FljEtth chfcg..Ee "i"NE pRE･NecxpAL. E#GpHA$gs

OF "g'HZ$ $"E'UDY E$ eN VAR!glj$ $U$Sff$"g-eese NONthn'BACKFX'YinYABLE

gMP ROVEMENT$e

                                      '
    OTKER LWR TRECliNCLCeY FReGRf)iM$ WNXCg AgegeRE$$ "rNE

ge*LXCXE$ Awa GeAL$ REFERRED TC PREVE"U$LY XNCL¥DE EFFCRTS

A!PfiED jfitT XNCREA$!NG TljE AVAgLABEkZ"rY #ge NljctLEAR PeVVER geLANT$

AND A'r REDVeSNG -rHE RAitSAT!cu EXPC$ljRE OF RffAC-r*R PMeqT

ijPERA'l"XNG PER$ONNELe A t,ARGE i-Y3R A"r A 60-ut65fi Pi..AN`Y FA("Y'eR

ftX$PE-ACES gfitBOUT 25geOOO BARR'EL$ #F gXL EQasXVALEN"i` ?ER DAYe

"i'NE *XL $AVXNG$ FR6M A IOfg XNeREA$E gN AitfAgLABgLg'i'Y APPL!ED

'Ye CURREN-rLY EXXSTgNG PLAN"i'$ WOljLit gE gX -YKE RANGE eF

XgO,OOO BARREL$ PER DASf gR NEARLY 50 MiLLXCN BARRELS PER

¥EAR, AN OXL $AVXNG WELL WgR'l'n CC}{$gVERA$LE gscVE$'g"MENTte

PROGRASVIS AIMED A-i- XMPROVXNG $YS-g"E"4 ANge ¢#MgeOtcENT RELg,fitBILXT¥

Tg DECREA$E ljN$CMEbljLED DOljNT-gME AND gMPKgVEge geE$ZGN AND

#PERAPi'iON Tg DECREiEtstSE $CXEitljLE" gegeWN'S'gME ARE $EgNG SNXTXATED

AN# TME DEPARTMENT gF ENERGY Z$ EMBARKXNG gN A $ifB$'rAN"YML

EeeCREf3t$E g"g T}-IE$E PReGRAtvG$ xN FE$cAi- kgfEAR lg9g3.e

                             ae



     ANgTHER IMPORTANT EFFORT XS DXREC:1-ED TOY-IARD RffDUCING

RAgeXATigN DOSE$ TO PLANT OPERA"i"XNG PER$ONNELe A$ REACTORS GE"i'

itgptgeER, 'l'KEY REQU!RE tVIORE MAiN-l"ENANCE EN AN ENVZRONMENT WMICH

eAN HAVE HXGH LEVELS eF RADIA"rXeN BECAUSE OF XNCREA$XNG LEVELS

eF CONTAMXNATXONe ` rXGH"i'ER REGVLATIONS E><ACERBATE '¥ff!$ PROBLEMe

EMPROVED RELXABXLXTY. REMCTE iN$PECTXON AND HANDLXNG 'g'ECHNOLeGY

ANM JMPROVED SYSTEM DECONTAMINA"i'XON hrECHNIQUSS CAN ALL BE V$ED

TO REDUCE 'i"NE OPERA'i'ORSS DO$E COMMI-i-MENTe TnE$E APPRCACNE$ ARE

XNCLUDED iN AN EXPAND!NG PReGRAM TO ASSURE TKA"Y itQSE$ TO

QPERATXNG PER$ONNEL CAN BE A$ LOYil AS PRACUcg3tLe

     gN THUS WiPENING THE SCOPE AN" INCREA$XNG THE FUNPING OF

L!GB";" WATER REACTOR RESEARCH, THE GOVERNMEN"l" XS ALTERXNG A

CeUR$E "rHA'I" PREVAILED DURING THE LAS'T" DECADEge DURiNG THAT

PERiOD "l'HE A$SUiVIPTXON HAS BEEN TKA-r LYSR SYSTEM$, HAVING REACNED

COMMERCXAL $1"ATUS. DiD NOT REQUIRE GOVERNMEN'i' $UPPOR'Y BEYOND

$AFETY RESEARCHe 1'HUS, TgE FUNDiNG NOW BEXN6 PROVXDED, MObES'l'

'l'XCUGH XT X$ BY COeVIPARiSgN Wi'i-H THAT FOR ADVANCEB REACT-OR$, X$

YE"i' EVIDENCE CF "i"KE XMPORI"ANCE 'rHA"r WE AT`;'ACM Tts $ifCCE$S

XN APPLYiNG LWR -i'ECHNOLOGY AND AN ACKNOYiLEDGEMENT HI'HAT "l'MERE

ARE PROBLEM$ OF A GENERIC CHgfi,RACTER TeVgARit ptHC$E Seg-UTION

TgE GOVERNbVIENT CAN APPROPR!ATELY CONTRiBU-i'Ee

                              xx



     "i'HE NA'yggNAL ljRANxglfi RE$ovkcE$ EvApaA'g'ggN (eeljRE) pRoGRAM

geA$ BEEN E$TABLi$NEge "YC gwtPRitVEit #¥R E$'g'gMA"i-5$ #F "l"gE

AXfAgLABKk-Z-i'¥ AscP ACCE$$gg!LET'Sf #F $ij"g'Yi ljRAN!ijsc Astxt "if"K"RiVM

it#"IE$TXC $ljPPLXESe

                                                 .                 '
     AN6TXER APPReACH "g'ge EX"YENitgNg ljRANEUM Rue$gljXCE$ gr$R lj$E

gN i-.WR$ g$ TNE itEVELCPptEN"isi geF AgeVAKCEit g$C'gggeE $eePARA"T"XeN

(A:/S> ME"Y}-IOD$ TKA"l' CCifLge BE AgegeLEEP 'Y# -r¥: EXX$"g'gNG LARGE

$'gabgCKPgLE #F 'g'AXLXNG$ A$ YgELgin A$ ge¥"l'ljRfi "g"AgLgN#$ FR#M

URAN!UM ENRgCnMENT PLAN"r$e " i"fiE$E 'YAgLgNG$ C¥RRffsc'i'LV

                                       '                                    tte$N-rAxN Oe2-OegZ Fg$$sLE Vww235, tcMo$# FljR-g'liER ExTRAc"rxoN AND

v'rxLxzATxeN couLD gNcREsx$E "g'KE EFFxcgEgecftf gF "re?'AL gRANxljM

RE$CURCE ijSE BY ABouT 20%e TME geRCGRAM CALL$ ge*R DEVELOPING

'r}-IREE KNOWN A!$ "rECMNXQUES -g'XROUGH TffE PREgeR#`TOYYPS PHA$Ee

'i'nXS WXLL BE FeLLOWEit BY -rE#ReeGX EVSXLifA"i"ECN #F $CAgdiEABiLiTY.

               '
E(;CNOMEC POTEN'l"XAL, PRg{..XFERA'g"XCN RE$E$-l'AeeCE ANge ENVXRC"gMENTAL

EFFEC-r$, AN" A PO$$iBLE DECX$ICN "Ye PR"CEEP scX-i'if ENglNEERXNG

ftEVELCPMEN'i' QF TstE BE$'gV 'l"ECMeq!QljE EF 'g-XE EVA2ntifAFYXON $e

ecARRANT$e

     "lthnE NATxeNAL EgeERGy PLAN cALL$ ge*R TxE ecgN-r suljEge

itEVELOPMEN'Y OF XMPReavfED BREEitER$ A$ AN CF}-g"i#N F#R POS$XBLE

grljTURE DEPLeAifeb,IEN'l" XF JV$TEFXED BY MARKET Ce"litgTg"ge$ Ab3D

                                X2



NaNPROLSFERATXON POLXC!ESe :-BReUGHOif-I' 'g'liE PA$'g' 'YWO DECADES

BRgEDER DEVELOPMENT HAS BEEN CEN'l"EREB ljPON YHE LXQU;P METAL

FA$T BRffEDER REAcToR (LMFBR), $ljppLfffi,IENirEit ptgRE REcffNTLNtrg Bsyf

geeVE$T!GA"g'XON$ gF A WA"rER CgijLEM BREE#ER <WCB) AeeD A

$AecK""VP EFFoRT oN sx GA$ ceeLED FA$"E- REAc"i"#R (GCiR)e

     TNE LxQug" ME'rAL i:A$"r BREEbER REAcTgR geR#GRAM E$

c¥RREN"ri-y Fgcu$Ev ifpo"" cgMpLE'rgcN eF "g"ffE fA$vr i:gntlj× "l'E$'i-

geAcxLxTy <i FTF), 'if"o $ERvff A$ A "g-E$T BEge FcR AgevANcEit BREEitER

geuffL coNcEpTs AND To pRovxftE epERA"ygNG gNFoRreA-gri!eN gN #-MFBR

geLANT COMPONENT$, AND VPgN A CgeNeEP"YljAL geE$X$N $TijptY (CDS)

FeR A DEVELOPMENTAL PLANT TKAT CCifLD $ERVE A$ TifE ptEXT

LgG!cAL s"rEp xN A LMFBR pEMaN$"rRA'yxQ"g ANts DEpLcftfptENT

geRO(;ES$e A PARALLEL BA$E 'rECKNOLCGY PRgGRAM HAS $ljPP6RTED

"IXE fF-i'F PROJEC'r AptD XS DEVELePXNG THE gNFCRMATEeN "i-ljA'Y ptXS-L

BE REQVXRED FOR TliE DETAILEit itE$!G"l AND CeN$'rRtsCT!CN eF 'g}-IE

itEVELOPMENTAL PLAN'i" , SHOljLD A DECE$ZO"S BE MADE TO PROCEEDe

     "rHE FFTF x$ A agOO MEGAWAT"Y "YgERMAL $CitZijFE-CegLED. FA$'l'-NEtjTRON-

geLlj× REACTOR FACiLiTY $PECIFiCALLY DE$XGNEit FeR gRRAptATgON 'YESTiNG

#F BREEDER RffAC-i"OR FUEL$ AND FIA'f"ERXAL$, LCCATEB NEAR RiCHLAND.

WA$MXNGI'ONe MAJeR CgNS"iRljC'Y'ION gF 'YKg$ geACXLE"YY WA$ eOMPS-E'rED iN

$EpTEMBER X978, $gDxuM FELL ptA$ ce}4pLE?Eit xN itEcyaBER X97g, AND

CRXTXCAL!TY WA$ ACMXEVED JU$"i" Lftsk$T MONTHe AN EX-l"ENSXVE ACCEP-S'ANCE

'YE$-giNG PReGRAM NA$ BEEN gNPERWAY FeR ptORE TljAN TWe YEAR$ ANP !S

CON-rXNVXNG AS A PREREQUX$!TE FSR BR!NGI""g TgE FA<!LXTY "gO A FULLY

gPERATiONAL $TA'rif$e
                                       '
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     gN Fk.fLFZLLgNG !`r$ PRpmSE RCLE gF PRgV!DXNG A TES'i' BEB

FOR DEMCN$Fl'RA"S-XNG AND EVALiffS,-inyXN6 'YgE PffRFeRftaAN{:)E OF FifTURE

lstMi:BR pLAN"r FggL AssEwtBLxEs ANit c"RE DE$gGN$ AT REFERENcE

c$Np!'r!oN$S "i'gE i:i:TF wEgAec BE lj$Ege "ro:

     G "l-E$1' FijEL ELEwtENT$ ¥P Tg ANit XNCLgDXtcG FAXLVRE lj"twER

         BYNAMXe $ODI¥MrcMFg-aW e6NMX"YgON$ EN ORitER #X'e E$TABLX$g

         gL'YXMA-i'E CAPABXLg'E'Y ANit FsfiiELljRE MijitE$ Aeeit 'YNlj$ ljELge

         ADvANcE ifNDER$-s'sl}ecvexNG asF E$$ee"gabrxAeL tajMgrBR ettRE 6AFETy,

         RELXABZLi"l-Y, ANit FSRF*RptAgeCgs

     g, DEVELeP TMff AitVANCgge FljgL$ ANge AgeVANCEge CLADD!NG ANB

        DUCT MA'l'EREAgop$ ES$EN"¥gAL Tee A"l'"g'AXNZNG ggeERA"g"XCNAL

        BREEptNG RA'i'xc$ xN 'g-ns Ze2S "y# Xe45 RANGE trgx'i"H FuEi..

         DOUBLXNG 'i`!gJaE$ OF LE$$ "i'KAN Zg ¥ffAR$e

     e PROVXPE A PRe"g'g"i'YPE XRRAVXA'l'XgN TE$T BEit FgR VARXOU$ FA$T

         FljEL AN9 BLANKE"r MA-g"ERiAL$ C:geN$gftSREit EN TKE NONF}ReLXFERA-

        'g"XON FljEL C'Y(:LE $TljDgE$ge t
     ALTHeuGff FFTF, A$ A TE$T REsxc'ygR, besA$ Ne-f" ttE$!G"{ED ';'e

BREED OR TC PRe"ljCff El-ECTRECiTAge, gT NA$ geR#XYXitED AND WXLL

CeN"l'INUE TO PROVXDE VALVABS"E XNFORMATEetc "l"C FCSwZ-CW-'gN PLANT

DEVELCPMENT AND BA$E"""-rECMNCLCGY FROGRApt$ gB{ "g'ME AREA$ CF:

     C PLANHr $Y$"rEM AND CCptPgNEeqT itE$!gNsu
     O (;QMPONENI"FABRXCA'S'XQNe
     O PReTQ'¥'¥PE-g'E$X'XNGe
     o $E'l'EcgNs-i"Ruc;Txg"le

     PLAN-i' OPERATXON WZLL GENERA"g'E lj$EFljL #PERA"g"XN6 EXPERXEN<;E ON

iNTERMEDiATE SXZE CeMPONENT$ <PUMP$, KEAT EXeffANGERS. VALVE$, ANP

PXPING) AND WXLL CO""FXRM 'g"ljE bE$XG"{ CO"F-S NEEDED "gg EX'rRAPOLATE ';HOSE

RESULI'S TO LARGER $IZE eOSvaPgNEN"l'$e "l"ME itE$XGN ANY CON$TRVC-i"!ON PgASES

                               sag



$F FF-rF NAVE ALREADY LED -YC -rgS $lj(;CE$$FUL DEXSEX8PMENT AND

APPLXCATgCN OF $OPHi$"Y!CATEit AscALY$I$ AY{ft CCg"$-g'RifC-I'XCN

"YECliNX'QVE$ A$$ttCXAerEP ljIYK MEGK TEr4PEftA"YljRff itg$gGN. $EX$MX¢

#asAL!FXCA'YXON, AND TgRgS,ftkit# Pft#hi"KCrp}'E#Nge

     "i"stE F9r"gF REAcwhg'oR yfE'g"R g"g$ MgGg FErm$x, ftEGlj "g"gMpERATijRE

EeeVIRONMENI", "i'E$'Y FscEXXBXL!Mr¥, ANit EY,ewg'ff${$EVg gSg$'g-kifMEN-S-A'l"XO"l

g$ A ifNgQVE RE$#¥RCE, Nfi-l' BljPLgCA"g-Ege Aee¥igegSgRS gsc 3"#E blOR.l-ite

E"i' g$ TKE WORLitg$ Fg"gE$"i' XRRAitSA:"g#N leS'ff$"g" FAeXS-g"i"¥. $geEeXFXCALLY

geE,ife"i-ffD -i'O･'f'KE FijR-g"MERANCff OF XMgeRCitSffit ftffACY#R #E$!GNe

     geq AscDi'TZON "f'e paE'ME gei 'l:, #PERA"l"E"sc #r "gk'E $ljEPPiNGPORT

ATgrwc PgwER $TATgeN lj$!NG fx Lggk'ml ¥A'y:R sREffitER REAc-i"cR (LWBR)

C*RE WXLgop {ONYXNifE -i-KRovGK 'g'Nff LXFE gge 'YnE C#RE, AFTER WHXCH CORE

PgRFORMANCE AecD BREggeXN$ ACXXSXgE* WgLlpt BE A$$E$$Eite

                   eeljCLEAR waSTE scANAGErvIEI"jY

     A$ WE MOVE FeRYVARit TO $dYRENGTljEN 'E"gE NljCLEAR eP"rXCi{ ptXTH

RE$EARCH AND VEVELijPMEptT O"i AnVANCEge ftEACTVft$ }"E ARE ALSO MAKXNG

MS}iJOR EFFOR'i"$ D!RECTED TgYjARit RES*LVXNG "rgE RAitgCAC;TgVE WAS'l"E

MANAGEMENT PROBLEpte iN ftEexENT YEAR$ geRgBS"Ept$ A$$gCgA'i"ED W!TH

"YNE SfiANAGEMENT eF RAitX#AeUkgE ¥-fA$TE scA-YERgAL$ ASg# 'i"gE PljBLiCe$

PERCEPTXgN OF TNESE PROBLEM$, #AVE BEEN A MAj*R *B$TACZE "rg

eeljCLEAR P8WER GRC}tfTKe

     EN ApRxL 2977, l'RE$xitENol' (I]ARTsR geiREe'gdgit 'i'$AT A REvgEw

eeF "YKE EN"i-XRE WA$TE MAwtGEMEscT PRge"k,iRAM Bff ¥NDERYAKEN BRifS AN

IN'rERAGEp"cy REviEw SRoljp <IRG)e TffE ERG ceff･ipLE'g-Eb -i'ffg$ REv!Ew

VgXTN PUBLICA'YXeN eF 'Yffg REPOR'Y ?g -rNE i)RE$waENT *N geifCLEAR WAS'i"E

ifANAGEMENT XN P･iARcH l979.
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    THE REPORI" SUM?vlARiZE$ ptMA"r X$ Kt"gWN jXBew-E' EAea OF MrHE PRMARY

D!$PO$AL ePT!ONS, gDENMi"EFXE$ ANB ANALYZg$ AL`l"ERNAT.XVE POLiCiES FOR

6UiDiNG RADIOAC'i"XVE VVA$"l'E ptANAGEptEN'r, ANit NAKE$ EMPCRTANT

RECOMMENDATXeN$ CN TNE NATljRE OF rg'HE Rg$EARCg ANP DEVELOPMENT

PLAN UNDERLYING THE WA$TE fifiANAGEMEN'r $TRA"rggftfe IMgE gRG

RECeMMENPATXON$ AL$O $ljGGE$"i` "I'gE NEX'l' $`rEP$ F*R FljRYMER ljNDER$'I'ANDiNG

AND APPRECZATiON eF RADXOACTXYE WA$TE ptANAGEMEN? PROBLEM$e TME

PRE$iDENTeS PeLXCY eN WASTE gAANAGEMEN"r WA$ ENijNCgATED iN ljX$

$'i'ATEMENT OF FEBRUARY 12e l980e

    TAE KEy ELEMENT$ oF 'yHx$ pgL!eY AREg

     a THE E$TABL!$MMENT OF A STA'g'E PLAS"rljXNS C#ifNCgL TO PReVX"E

        A FRAffiEWgRK FOR XNCREA$XNG $TATX Asw LgCAL XNVOLVEMENT

        EN THE WAS"i'E SVIANAGEptENT Pt.ANNXN$ PROCE$$e

     Q 1'HE CEARAC"rERXZA-l'ION OF A NUMBER $F $UX-g"ABLE $i"l'E$

        iN A VAR!E-i'Y eF GEOLOGiC MEBiA gritX MgNEb REPOSXTORiE$

        CAPABLE OF ACCEP'riNG BCTK REFR*CE$$Eit eeA$'YE (EeGe FROM

        MILX"rARY AC-i'XVX'i"XES) AND ljNREPR"C;E$$gge CfiMMERC!AL

        SPEN-i' FUELe ONE QR MORE $!-g-E$ ecELL, BE $ELECTED ON A

        REG!ONAL BA$g$ FROM A $ET ijF FOVR TC FgftiSE $X-i'ES BY

        ABouT S985.

     e THE cANcELLA";xcN oF 'i'ME S'fA$TE Z$oLAyxoN PxLeT PLAN"i" (WIPP)

        PRgJECT iN CARL$BAD, NEYg wtEXiCg SX$ Aec Veei-X£Eeq$Eb

        FAC!L!T¥ FOR THg DX$PO$AL OF YRAN$ifRANXe YjASTS FReM

        THE DEFEN$E PROGRAMe 'i"ME $g'rE WgLX BE C"N$XDERED

        ALONG WITH CTNER$ FgR PO$SIBLE lj$E A$ A LiCENSED

        REPOSX"l-ORY FOR BO'i'H abEFENSE YVA$TE$ grxNge CCMMERCZAL

        ijiGN LEVEL WA$TE$e
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     g EN"i"ERXbvl $TORAGE OF CitMtvlERC;!AL $PffN-r FVEL FROM

         NVCLEAR POWER REA¢'g'OR$ ptXLL COtc"gXNljE 'Yg BE TKE

         RE$PON$gBXLXT¥ eF "g'NE ljTgi.E'g-ES$ #geeeRA'YgNS "g'ME$E

                    '
         PLANT$ ljNMYgL A PERMANENT Gg"LgeegC Rg?#$g-l"*RY CAPAq

        gegLg-i'Y EXi$'fS$e ffeWEVER, 'l"KE AitMXNg$TRATXON g$

         $gEKgNg "re BvxLit eR AcQ¥gR: g..ggygx'fffit $geEN'r FijEg..

         $'s'cRge,GE cApAcgTy Al' ijNE #R pagRE AvgA¥twi:RcM REAcTcR

         <AFR) FAc;gLg'rxE$ FgR Tljij$E geeME$"g'gc lj-i"gLg'rgE$

         ijNABLE ewl'e EXPAND "Yi{EXR $-l-gRAGE CAgeABXLg'E'XE$ AND FgR

         LXMXTEit AMOUNT$ eF FOREEGN $PENT FljEL WXEN TffE

         it$JEc'i'gvE$ oF "rxE ifeSts sccNpR#LgFgRATgcee pgs-xc¥

        eegljE-ge BE,FijRTHEREDe

     a TKE E$"i"ABLX$NMEN';' gF REGi"NAinv scX$Pg$AL $gl'E$ FOR

         CeMMER¢!AL LCW LENSEL WA$"rEe

     1"KE PRE$X"ENTe$ RADgeAC-i'XVE WASTE ftE$PC$Ai,ot $'YRATEGY

PROVXDES FOR 7EC"NICAL REDlj "IDANCY $g -l"NA-l' IS# $!NGLE OR SMAL!.

SgljptBER OF $E'l"BA<;K$ WOULD ljNDERMiNE TNE ENTXRE geReGRAMe iT AL$O

A$$VRES ';'HAT T!ME WXLL BE AVAXLABLE 'Yge ee"Y EN PLAC;E A GOOD

$CiENTXFiC PROGRAM,S -g'g BVXLit PROCE"ljRE$ FfiR S-SCENSXNG, PljBL!C

REVIEW AND !"ITERACTggNS AND 'S"C E$TABLX$K bECX$ieY{MAKiNG

PROCESSES eei'g'M $'rA'i'E ANge LeC:AL $gVERNMEN"f'$e

     THE $'l"ATEMENT ALSO CALL$ FeR THE PREPSXRATEeN OF A BgA-i"ieNAL

PLAN FgR "lucLEAR WA$"l"E wtANAGEe-iE"3-i'e

                              y



     A pRAFT GErgERIc EINv!RoNMENTAL iMgeAc;"r $yfx'rEMEpaT ((IiEi$) yigA$

g$$UED !N X979 WHICH EVALUATE$ AND CCMPARES TMee ENVXRONMEN-l'AL

gptPACTS OF "l-EN ALTERNA'i"gVE TER"4ENAL g$CLATXgN Dg$PO$AL TECKNiQUESe

DEEP GEOLeGgC DISPO$AL XS BEXNG PURSUED A$ 1tiME geREFERREP

'g"ECHNXCALAPPRoACHe ･

     "YRANSifRANXC DSFEN$E WAS'i`E$, geRgVgOU$LY ENTENitEge FCR "X$geC$AL

AT WIPP. W!l-L BE PLACED EN$'i'EAit XN "rliE FER$"r (gMSaERCXAL YeA$TE

REPO$X"i'cRYe DEPEND!N6 ON THE 'i'gM!NG CF $!YE $ELEc"i'iijN AND THE

NA"g-gRE OF REGijLATORY CCMM!S$XDN REQliiREMEN"l`$, E"r X$ ANTXCXPA-rED

.'i'HAT THE FXR$T COMMERCiAL REPOSXTORY {:OifL" BE gPfiRA"i'geNAL XN 'rliE

MxD"'199O'$e-

     'i'HE $!";'E XNVE$TXGATXON EFFgR'l"S XNCLljDE $Tljge!E$ CF $ALT

FORMAT!ON$, BA$ALT, WELDEP TUFF, $HALE$, GRANETE AND OTNER

PgTENTXALLY SUXTABLE ROCK FORMATXON$e PRCGRg3,M $TRA-i'EGY !S 'i'O

PROCEED WXTH A TMREEinS'rAGE PROCES$ OF REGXONAL. AREA. ANit $!"l'E

$PECIFXC XNVESTXGATXON$; EACM S"YAGE N,SLRRONS -g'NE FCCU$ AND

XNCREA$E$ TKE DEPTH OF iNFORMA3"XOft{ ABCUT EACM teCjfiL"l'XCN "l'O THE

POiNT WHERE $PEC!FiC SE･;"E$ CAN BE CNO$EN CR RE,3ECTEDe

     gN TKE AREA OF "g'ECKNOLOGY DEVELCPMSN-Y. eeCRK CeN"1'gNVE$ gN

ENGINEERED BARRIER CONCEPTS, $PENT FifEL PACKAGXNG $TUDXE$,

RADICNUCLiDE TRANSPORI" S"i'UD!ES AND RX$K A$$E$SMENI" MODELXNG XN

VAR!OUS b,lEitlAe
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     iNinSXTU "ilMERMAL 'i'E$'i"S U$ING ELECTRXCAL REA"l"ER$ WXLL CON"riNeE

EN $ALT AT AVERY XSLAND, LOUk$XANA AND XN GRAN!"i"E AT STRiPA,

$eeEDENe ENcAp$ljLic)tTED $PENT FifEL WXLL BE Eftfi9LACED !N BA$Aa-"i' AT

"g'ME NEAR SuRFAcE TE$T FAcELi-s'y (N$1"F) A-r ffANFeRB AND xN THE

FAcxLETy AT NT$s AND iN A sTXLL "ro BE $iTED $ALT TE$T FAcxLxTye

     EFFeRT$ WILL AL$C CCNTXNVE XN $ifPPeRT #F REPOSXTORY DESSGN

AN" PEVELOPMENTe WORK YVXLL EMPHAS!ZE DE$EGN "P3"gMXZA'i'gUN $TifDXES

FCR A REPOSXTCRY XN VOME $AL'i- AND COt･jCEPTlji{}tL geE$iGN $'i'UDXE$ eN

AL"rERNATXVE GEOLOG!C MEDiAe $UCH A$ BA$AL"i'e

                                 '
     DOE KA$ XNXTXA'l'ED A DEMONSI'RA"i'XQ"l PRCGRAM FijR -i'ME

$gLIDIFXCATXeN OF ljXGH LffVEL WA$TES CURRENTLY AT "rNE NFS SXTE XN

Wff$"r VALLEy. NeYe AcTxvs'i'xEs x"gcLuDE pREpARATxeN eF AN

ENVXReNMEN"rAL iMPAC'l' STA"i'EfYIEN"i', A WAS'rE C}-IARACTERiZA'i'XON PRgGRAM,.

PRECO"aCEP'i'UAL DESIGN OF A SOL!DXFXCATXeN PRgCE$$. A PROGRAM TO

RESfiOVE TY-{E WA$TE FROM TitE 'i"ANK$, AND A DEVELOPptEN-I' PROGRAM TO

$ijPPOR'r A $ELEC'l"!eN OF WASTE $eLXDXFICAT!CN PReCES$ $YSTEMe

     RESEARCH AND DEVELQPMEN-l' WXLL CONTXNUE eN $AFE ANP EFFiCiENT

OPERAI'iON OF SPEN"r FUEL STORAGE FACiLITIE$e grifEl-S eF VARiOUS

TYPES W!LL BE ANALYZED TO XDENTXFY TMEIR Pel'ENTXAL FOR FVEL

CLADDiNG FA!LUREe FUEL FAXLURE DE'T'EC-l'!ON l},NP FljEL CON'rENT AND

CRXTXCALITY MeN!TeRS W!LL BE DEVELOPED AND 'rECifNIQUES FOR

itXSAS$EMBL!NG AND S"if"ORiNG FUEL WILL BE DEVELePEit AND DEMON$TRA'I"EDe

DRY STORAGE iN CAI$SON$ OR SHIELDED CON"rAXNERS ptXLL ALSC BE
FljR'rNER DEvELopm AND DEMoNs-i-RATED AT TME ENGxNEEE`ilil'Atwxf2ili-rENANcE AND

DI$As$EsviBLy FAciLiTye
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        , ,STRENG-rHENING THE LVIR ROLEil

     E$$EN'l'XAL A$ gT XS TO RESOLVE 'I"HE PROBLEM$ OF RAPXOAC"rlVE

ptA$TE DI$POSAL,･THERE ARE YE"l' OTNER MEA$ifRE$ 'X'HAel- MV$'i" BE TAKEN

FYLLY TO E$TABLXSH NljCLEAR POWER A$ A MAJOR eCNTRZBifTgR Te TgE

ENERGY E¢ONOMY OF THE ijNITED SI"ATESe

     X'g UNDERS"i'AND TH!S ReLE X'; IS HELPFifL Tff VXEW g'S" XN TKE

PERSPEC"i'gVE OF OVER A QUARTER CEN'i'URY CF geEVEL.gePMEN-l'e WHEN gN

S954 'rHEN PRE$EDEN-l- E!sENi{owER ANNouNcED Kx$ e"A-s"gMs FscR F)Esi,cEgS

geROGRAM, NUCLEAR ENERGY WA$ HAXLED A$ ALL BU`g' A geANACEA FCR

rfiEETiNG PRe$PECT!VE NEED$ FOR ENERGY. BO'rH gegREXG"g AND

"orvlEsTXce IT WAs EvEN pE$cRIBED BY A LEADgNG PROPeNENT A$

                        ge                                                       egOFFERXNG ELECTRIC ENERGY AS CHEAP A$ TNE UNME'g'ERED AXRta

     DESPII"E $UCH ljNREALIS-l"!C PREDIC'rXeNS. AND T}-IE FAVORABLE

cLiMATE FoRACIi(i(ECiaLGfves"-"lmcN THEN pREvx}LILED, 'l'ME ifa $e pRoGRAM HAD

          A
'i'ROUBLE GE'l-'i'XNG UNDERNAYe FeR oNE EXAMpLE" TNE MipgeX950'$

Wl-i'NESSED A MAJCR POLXCY PEBATE XNVOLVING TljE ADMXNXSTRATXCN,

"g'fiE CONGRES$, AND THE NUCLEAR XNDU$TRY AS Te esHE'rKER TXE

CeMMERCIALiZATXCN OF NgCLEAR ELEC-i'RIC PgWER YgeljLB BE CARRXEV

OUT PREDOMXNANTLY BY TnE FffDERAL GeVERNMENT CR BY PRXVATE

!NDUS'i"RYe THE DECiSiON WA$ iN FAVOR OF ACCORDING "i'HE PRiD4AR¥

ROLE "i`O PRiVATE INDUSTRYe

                                        '
     SPURRED ON BY THIS DECISION, TNE PRXVA-rE ljTXLXT¥

gNDUS"rRY, WITH evlODE$T GOVERNMEN"i' ASSXSTANCE, E-AVNCHED A NifIVIBER

OF NUcLEAR pLANT pReJEc"i's !N THE LA'rE 2950"$ AN" EARLy 1960'$.
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                                                         '     T      HERE VkiERE ¥ET CTRER PROBLEMS NOLP!NG BACK THE GROY"'i'i-l OF

NVCLEAR POWERe AS PLANT$ VVERff BijiL"i' Xpa XNCREASiNG NifMBER$,

AitDITXorEAL DiFFXCUL'i'IE$ WERE ENCOljNTERED: SNeRYAGES XN NUMBERS

gF 'i"RA!NED ENGiNEERS AN" TECHNIC!ANS, LACK eF QgsSXLXFXED

'i'ECHN!CAL AND OTHER TOP LEVEL MANGEMEN-r, LOYJ LA$OR PRODUC'I'XVX"rY,

wtCUNTZNG CONSTRUCTEON CgS'rS, PROTRAC'i'Ege REGei-ATCR¥ PROCE$$E$,

$EVERE FXNANCIAL PROBLEM$ DijE TO TKE HXGN Cg$Y Oge MONEY AND -rfiE

gNCERTAINTY OF Fg`l'URE POWER REQUXREMENT$, ANit PreeRLY CeN¢EXVED

AND APPLEED REGULATeRY APPROACHESe

 '
     XT eqiLL BE NOTED 'rHAT THESE PRgBLEns ARE Ne'S' PRXMARiLY

'YECHN!CAL !N CHARAC-i"ERS NEI'rNER ARE THEY PECVLXAR TO NljCLEAR

1"ECHNOLeGYe ON THE CONTRARY 'l"NEY REFLECT A DiFFXCULTY FREQUENTLY

ENCOUNTERED IN BRXNGING ABCU3" W!DE$PREAD APPLICA'f!ON OF ALREADY

"EiVSIONSTRA-i'ED AND PROVEN TECHNICAL PROCESSE$e " g'ffAT g$ TO $AY

"i'HEY WERE PRINCIPALLY evlANAGER!AL, ADevlXNI$1-RA"l'XVE AND XN$TITlj';XONAL

XN CHARACTERe i $HALL RETURN TO 'i'Nl$ PeXNT LATER XN MY RESvaARKSe

     PARTIALLY OFFSE'r"l"XNG THESE UNFAVORABLE "EVELePrvZENTS ecAS THE

PROGRE$SiVELY iMPOSING PERFORMANCE eF -l"HE BE"i""g"ER MANAGED PLANT

PROJEC'rSe FeR EXArJIPLE, TKE CAPACX"i"Y FAC'idCR fiF CCNNECI"XCUT YANKEE

IN l978 WAs 93e5%e IN sEvERAL REGXONS NUC)LEAR POWER PERFORr"IED

EFFEC"i'XVELY BOTH A$ REGARDS RELIABiLiTY gF OPERATXQN AND iN

ljOLDING DOWN POWER COST$e ¥E'l' NOTWX"i'H$3"AN"XNG THESE PgMONSTRATED

CAPABILi"rlES, BY X975 THE ORDERiNG OF NUCLEAR POblER PLANTS MAD

ALL BVT COME Te A HALT AscD CANCELLATX9N OF EXXSTgNG BRDERS HAD

$E"i' XNe
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     gF TMERE YggRE ANY D#ljB'g'S A$ "i-C 'i'ffE FARLOlj$ $"rgSi-rE eF -g'ME

gNitljS"i"RY, 'i"ifEY WEkE -YERMXNA-gEit Snf "g"nE sik,CCgitENT A'l" "l'ffREE M!i-E

E$LArtw, NOpt Jlj$-r eNE YEAR AG#e YfiE FgRg.#D $g.geaCE 'fljEN BA$ BEEN

#NE CF EXMAij$"rgVE EXAMY"A'rXeN Cge YSE ACCEb:NT g'g'$ELF, ASgD BEYeNb

"rNA'g, oF THE xN$Tx"l"e'yge"g$ xN Ba"i'M xNitlj$'g"Ry ANft 6csfEReqMErg'g ptHzcH

NAVE RCLE$ XN TKE APPLXeA'S"gBN eF "jljCLEAft ENERG¥e

     "rNE MC$T XMPeRTAPIT #F Tifff$S g><AtMZNA"YgewS$ ANB A$$E$$MENT$

ljA$, OF COijRSE, del"NAPi" CARRXEge eljX4 BY """ g"ffE geRE$!geEN'Etig$ C]#ftgMg$$geN

                                        '"N 1"NE Ac<;xgeEN"I" Ay "IMREE fitlxg-z E$g..ANit,"" pgp¥LARi..Y KeeobiN A$ 'rHE

                            'KSptENY CCMMIS$XONe g MAVff Ne ge#gB-Y 'YifAT 1""E MAJ"R :'NRUS-E' OF X"Y$

               '
gegNit' XNG$ ANP RECeMMENitA-YXCN$ ARee WELL KNgW}g -g"e ALL gmgKE NljfgljR$ELVES

}fE-g'M A SERIOUS XN'i'ERE$"S" gN 1'ME FljTVRE gF NljCLEAR PCWERe Se g

¥!S.L NO'i' PY¥ELL ON -i"ffEM KEREe

     BvT gT xs iMpoRTANT Te #g$cus$ cER`yAEN A$pEc-g-$ eF F'REsxDEN"i'

(]ARTER"$ RE$PON$E TC TI-IE CeMMg$$ierS"$ RE(;eMMENgeA-i-XCNSts WHXLE

CMARAC'i"ERiZiNG NVCLEAR PCWER A$ ge,N E?,gSRGY $ijljRCE eF XA$'l` RE$OR'i'

gN "i"HE ljNXTED S"S'ATff$, ME $A!Dg

         egEvERy goMEsTxe ENERgags $egRcE, iNcLljD!NG "{ljCi-ffAR

         PeWER, X$ CRX-YXeAL ggr WE ARE Te FREE #UR COljNTR¥

         FROM ET$ eVERitEPENVENCE gN ijN$TABLff $ovRCE$ eF

                                "g         MXGH--PRiCEit FOREEGN gil-, ANit

         "'eeUCLESXR PCWER MA$ A F¥-g"ijRE XN "YfiE lj"{:,'rEge $TA-XE$ "'""'

                                              ee         E'Y ES AN eP'I"iON T}-fAT WE frfiU$'i' KSEP #ge:Nde

2S



     'YHE i)RE$!PEN'Y"$ RE$P#N$E PR*VXDEb XSfiPORTAN'l" $ifPPgR-i'

                     'BSARXNG CN TifE F¥'i'ljRE eF NUCLEAR, P#WERee B¥"g" eeE MV$'Y REwt!Nb

g¥R$ES..VE$ T'HA'g' "g"nE NA-rljRE gF 'g"ifA"Y Flj"g'ljRE ljXiptg- $E BE-i'SRwt!NEP

BY "YKE EFFEC"YXVffptE$$ eF ENPas$TR¥ ANit ff#VeeRNwtNN'l" gSg eARXYgNG eljT

T$g ACTXCN$ CALitEit FgR B¥ 'i'Nff PftE$gge:rjT, $# A$ "?"# iMPscEMENY

'YgeE $PSR!'g" AND 2N'l'ENT ijF 'rgE CeptMX$$g#N"$ REC#MMENitATEeNSdi

Y#lj VgELt RECAIwhgpt sug'ifE 5SfiPKA$g$ gMgekgeg"l gN "IMXSSfi #N org"gS eeEfiit F#R

AC'YgON$ RgRE(;"rEve -gCljARit $'l"REsc6"g'KENgNg "l"gg X.gei$lt}-S"g'¥'i"X#NAk

g"ptAGERXSkLL, AND REGifLA"l'#RY A$PECY$ geys -Yljff C#SfitvIEkCgAit AgegeLgCATXCN

                                                              '#F NljCL･EAR POYVER. ANit eF TgE NE:# FgR XrfigeRCVgee -rRAXNXNG gF

#PERA-if"gNG F>ER$ONNEgndee T?iE PRE$gitEN"g'g$ RE$ge#¥g$fi REgNge#RCED "i'NX$

EMgegA$X$e AMgNG eTliER TKgNGS, ljyrbe $AZseg

         ""$AFE-rY OF Nij{1 LEAR REA-C-l'#R$ CA"g BE $XesNZFECAN-l"S.zagS

         gMPRgVEit TgRgUGli Y3, PffRAvSSig$gVE A"M if,rieVglmaEgeGEABLE

         XNVCLVEMENT BY ij-g'gLg'g"¥ 'fgP ?asNSi,$EMEN"i' gN $SEK!NG

         $AFE AND RELgABLE FLAN"i' #?ffRATXeecsu ZNitEEge, abYljE

         PRiMARYREFCRMMU$TCitMEFR#MY{X-YifSN"Ygff¥'g"Xg-E3"Y t

                                   fig         ENDUS'rRY ANit X"Y$ $UPgeLgffn$e

     TnX$ RECOGNi'Yg#N 'lnelifS,T TifE geRiMAR¥ ReE-E Mif$"iH BE AC(ORDEg 'E'O

gNDvs-i' Ry x"gI'g"gA"i'gvE$ ANit gitcTgcN$ g$ ccN$x$TEN"i' $esg"yif geRxs"cgpLE$

WELL KNOWN Wrg ALL Wnge itAVff EXgeERXE}gCE X"{ CARR¥gNG gif"S' -i"E<ijSljXCAL

gNDEAVORS, NUCLEAR ANge eTSERKE$Ee - i'scA-I" g$, "Vfeif CANNg'Y Burkit

                                       se                      ssQljALXTY XN'S'C A PReDgCT FRgM "YgE elj"Y$!bE ,: tcEg'Yk'ffR eAN ¥Olj

REGUxLApti"E $AFE"X"Y ANit RELEAgX. Li-l"Y gN-Yg A PLAsc"fs $AFETY A}3it

RELiABXLi-rY COME FXR$"r AND FCRErwt$-l" FRCYa 'YgE F$RCSF¥L Aecit

gNFORg4E' D ACTgON$ eF -g"Me$g eRGA5gXZSS,TEgN$ ACTYALX¥ CARRKifSiNG Og';

'Y}-IE JOBj Vl"DER ENLXGHTENED REGljL.ATCRY #'iv'lfR$!Gg';e
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     EF E $sNglewE oij'g' dig"gff$E A$pE£"y$ FeR ggvlgegA$g$, x'g g$ BEcAv$E

E $ELEEVE WljEY ARff #F TRAN$CENitINg XMP"KYANCE if* TSE FljTljRE eF

NljCgniEAR PitWERe suIrkgE "idifiREg ffXSnt: I$S-ANge A{ZCXitF-ee"g #A# Bff $gEEljffe XN

A NgMBER gF VVAY$di ljNF8RTifNATE A$ EMY WA$. gasgil¥ #F lj$ Rg"EW itffLiEVE

WeeA'Y X$ NA$ $EVEN "g"SE NljecgwtEpt,R F"VegffR Eitkg$"i"ftY A ¥scgQifE gg)9eR'rljN!TSf

"g'# ffFFgcT $¥'Rgr"G'g"¥ffNxNg paEA$¥nff--$ "y#ge,T ifs-,ksix' $ffepm-.N xEexe$;igzff# ge,$

sceeEitEit FCR $"ME "g'XM:ee

     T'ME REA$ijN$ 'g'NE¥ ljERS N#Y 1riAKEN Wg"Xg SgFFgCgffsc`Imb EFFECT!VENE$$

ARE eeMPLEXe ONE }tegA$ TXfi $gfiNR ptAG"S!-l'¥xtff *ge "g'#ff "g'A$Ke A$ eeE MeVEP

"g'"WARB CgAtSggumgAN SesCLffAR PgWER EN ?Nex LA"l"E X9Se"$ ANit :i.96C'$ -rME

¥TELX'YY CCMPANgE$, ftgAeTgR geLAN"g' MAN¥FAeTijREft$, AReifX'g'ECX ENGINEER$

ANit g"i"nER gNitlj$TR¥ PAR`g"EC!PAN'S"$ }tfffRE {:g$ii:ReN"E"Ege geX?M paA$$XVE -i"A$K$

#F E$'rABLg$if!NG ljxhynxN 'yffffgft eR$ANxzAus"gpt･s$ "rscff eApABig..gmrgE$ eF

geER$ONNEL. FAC!Lg'g'XE$ APg･D $'E'Age#ARit$ Te AFgeL'f "i"gg$ NE}f AND ADVANCED

'l'ECXNeLe$¥e Mit$"i- eF 3'lyIE$E #RGAtcS21A-g'!*Pg$ }gAft eeg"g'KSR-g"# BEEee XNVOLVED

xN 'g"}-IE FRgcE$$Es eF sifEimuftE"fG z.E$$ 'g'Ecgs{zcAz-g..nf AsNsAsgcE" gez-AN"r$

geljELED BY C#AL, eXL CR $A$ee eeftlj -ffEY eajXRme C#$gFR#tc"g'gB WiTff THE NEED

"l"g eOgeE WgTH f3i MORE gegFFieljLT ANit DEifiArvaZNg 'gSEC#NCgne#LG¥S A "i'SCHNOLOGY

VgX-gM MQRE RXGOROif$ ¥NGX"IEERENg itEQ¥!REMEN-r$. pteRg ffXAC'g-ENS SAFETY '

$nYA?"DARge$ ANge ftgGXER $"i"P,B･lgeARit$ #F YVCk･i<MA"4$gXgeee YgE$E iN TgRN

BReVGlj'E" GREA"g-ffR NEEit$ FSR X##<)A-g'Ege Aetw 'g'RAE"SEit ptANASER$, ENGZNEffR$,

'i"SCgNgCXAN$, ANit pti"RABff$ geER$eNNffke T,LgS "i'RAN$E1'gfi"g ljA$ A it!FFXCljL'S'

#NEe TNE RECitRB gi: TffA'g" geEFFXCijLPI'Y X$ tfitgWg"g"Etc EN scAPgY *F TgE

PReBLEM$ CETED ESi,RLXER $¥Clj A$ ftELSx¥$ XN #ftXee#gNG Pg-ABg-r$ #N LXNE.

2N E><"["RA (;O$"i"$, Asc# EN LeVgER TgAN PRgJECTmeft ?LAN-g' AKfAgk..ABELg'l'Ye
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     XN TME NAVAL NgCLEAR PROPULSXON PROGRAM A DIFFEREN'r AND

p3oRE EFFECTXVE COljR$E ptAs pvRsuEDe EN 'T'HAT PROGRASv? TNE PRis{c!pAL

LgXBORATORY AND XNew$'I-RXAL PAR-l"XC!PANT$ WERE MADE 1'O ACQUIRE AND

YRAXN TNE PER$gNNEL AND $PECXAL FACXLXTXE$ NEEDED WEg..g.. gN

AgeVANCE OF $"g'AR-rENg VgORK CN A PRgJECTe " i"NE SlfCCE$SE$ AgifEENSED

gN 'i'KAT PROGRAM ARE A REFLEC`I"XeN XN LARGE MEA$URE gF "XljE

$Y$TEfiiiA-rXC AN" TE{>RCVGM MANNER EN VgffgCH "g'gE PgR$9NNEEnt ANft

eRGANXZATXON$ V{ERE SELECTED, TRAZNED. ANV !N"gMEGRA'rE# gN gegRSifX'r

$F TECNN!CAL AND MANAGERXAL EXCELLENCE EN EVERY A$PECT gF TME

ENDEAVORee

     EN CE+rXNG DZFFERENCES BETWEEN NAVAI.. Aeqb CXVgLSAN PROGRAM$,

g'g $HOULD BE Ng'l'ED THAT THE CENTRAL Cts$TCMER ROLE OF THE NAVAL

REACTeRS ORGANiZATXON PROVXPEB CPPgR'S"gNE-rXE$ FgR TgX$ $YS-i"EMATXC.

COMPREHENSiVE AND ORPERLY APPROAClf Te 'rNE TRAN$ITXeN geROM

F,OSS!L TO NUCLEAR POWERe BY CON"I"RA$Ml', 1'HERE EXX$TED N() ANALOGOUS

ORGAMZATXONAL ENTII-Y TO PLAY 'I'ljI$ ReLE AMONG "i'gE SCORE$ CF

lj-f'xLi"i"y cotvapANxE$ 'i-HRouGHouT TKE NA'rxoNe Blj'g' -g'HE vzFFERErgcE xs

SfiORE REALIS-l"iCALLY AT'i'RiBV3'Eit Te AbMZRAL RXCKeVER, WKe HAD THE

Vi$IO"S 'i'e $EE THE NEED AND, gN TNE FACE eF OF-f"EN FORMXDABLE

RE$1S"l'ANCE, THE VViLL TO EFFECT THE FAR REACYXNG XN$TXTij'i'iONAL

AND ORGAN!ZATZONAL CHANGES NEEDffDe

     TBE PO!NT -g'O BE EMPKASiZED X$ TgA-l' A NElj 1-E<;MNeLttgY CAL{.ED

FgR THE ESI'ABL!SHMENT OF A NEVV iNDljSTRXf6,L ?&,Nb XN$TiT{j-i"XONAL

ENV!RONMENT FOR I-i"$ EFFEC-rXVE APPL.ICATXe}ge ffN gNE gN$'l'ANCE 1'HE

ENVIRONMENT WAS WELL PREPARED XN ADVANCE AND ALWAYS AHEAD eF

DEVELOP!NG NEEDS; !N 1'ME OTHER T}-iE PRgPARATgOit WA$ NO"g"

ACCOMPLISHEP AS WELLe
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     A FURTHER POXNT !S "rHAT WE Mij$T TAKE FVLt AVVANTAGE eF "rHE

gXPERXENCE "i"MU$ ACQUIREDe AN OPPORTUNX"gY g$ NgYS PRE$ENTED TO

EFFECT 'rHS NEEDED $"rRENG'S'ifENiNG MEA$ifRE$as EFF*R"i-$ ljg3,VE BEEN

ifNgERTAKEN BY VTXLiTY ORSANIZA'YXCN$ AN" C#MPAecXE$ VO PROVXDE

VRAXNiNG eF PERSONNEL AT ALL LEVEL$g TeP MjE}iNAGERS, $UPERVX$OR$.

CPERATOR$ AND TECUN!CXAN$e Te MELP XN Tljg$ ANit eTKER $TRENGTHENXNG

MgA$ijRE$ THE XNDlj$TRY KAS ES"l-ABLX$MEit AN gN$"i-:,T¥'rS FeR NtsCLEAR

SAFETy ANALy$!$ (gNPO) AND "rKE NljcLEAR $AFET'gfi ANpLLnf$x$ CENTERe

     B""r WE fifiU$T REMEMBER THAT THE -l-A$K AljEAit RffMAgNS A

FeRMXVABLE ONEe XTS DiMENSION$ ARE E$'i"ABL!$#ED BY 1"HE FACT 'rMAT

$AFE-i'Y ANn RELiABiLiTY REQUXRE KXGH $1'ANbARre$ #F $ELECTXON AND

TRAXNING, NOT gF gPERA"i"ORS ALONE, BVT gF TMg$E C}-IARGED WITH ALL

'$THER PHASE$ OF jfi, PLANT PROJECT: DE$XGY{, CO"g$'rRt.iC"l'XON, COMPONEN"i'

FABRXCATXON" TESTXNGe AND MAINTENANCE gN $ERVXCEe THERE SS NO

MAGXC SOLUTiON] NO EASY WAYe
                             '

     YEAR$ OF NUCLEAR POWER EXPERiENCE XND!CA?E$. FOR EXAtv;PLE.

TMAT THERE XS Ne EA$Y WAY Te GE"i' E$IGINEER$ ANit MANAGERS -i"O

VNDERTAKE THE ARDUOgS WORK eF CODIFYXNG TgE RE$ULTS OF THEIR

EXPERXENCE XN ENGiNEER!NG S'i'ANDARDS OF PROVEN SFFEC-i"XVENES$e

THERE i$ NQ EA$Y }VAY OF GETTING MANAGER$ Tg $"rRif()-i'URE AND ORDER

'gHEXR ACTgVXTY BY !N$iSTING ON THE U$E #F $-g"ANPARDS ANP CN THE

ljSE OF FORMAL PROCEDURES XN CON$TRljCTXeN, -g'E$TXNG. AND F'iAXN"rENANCE

PROCES$ESe FXNALLY, TXERE X$ NO EA$Y ljAEge Te 6E'g' 'i"RADE$ PERSONNEL

"g"Q AD"ERE To THEe4e BU'r xsv3pRQvlN6 THE $AFEYY ANit REL!ABXLXT¥ oF

NUCLEAR POWER PLANTS, iNDXVIDUALLY ANit CeLLECTgVEL¥ DEPENDS ON
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TnE EFFECTIVENES$ WI'l'H WHICI-l WE ARE ABLE TO ENeENDER AN

uptERSTANDSNG OF THE !MPeRTANCE OF STANDARD$ ANft F"RMAL PROCEDUREse

THE$E NEEbED MEA$URE$ eAN BE ACKXEVEP CNLY B¥ C"twlgPl'MENT ANP

gNRE"GX'rTiNG EFFORT CCMfv?EN$URATE WII"H 'i"ME VERY SnvARGE $"rAKE$

iNvg g"vEpe

. i"DLgKE1'C}CLgSEWX'rH'YNX$eBSERVA"S'XgNfi gutg'KXNKTMATWE

IN 'YNE NUCLEAR ENERGY FXELD REALXZE 'g"KAT esE KAftvgE -g"ljE CPPCRTUNX'rY

TC MAKE A CeNSTRVC"rXVE CeNTRXBgTXCN TC TKE WEt.L"ntBEXNG gF "YME

vVORLDe･MANY CF V$ AL$O FEEL THA'r" $XNCE NljCLEAR geOWER XS A $AFEe

CLEAN, TECKNZCALLY PROVEN SOgRCE OF ENERGY, ET $gOgLge ENJOY

W!itE$PREAD ACCEPTANCEe UNFOR"i'ljNATELY, 'rNX$ ACCEP"Sd,f3,NCE KA$ BEEN

SLgW XN COMINGe 'l'MEREFeRE, OUR OPPeRTUNITY CARRgES esXMi'ff gT A

$PECXAL OBLIGATiOSge WE MUST REDOUBLE OUR EFFORTS 'i'# EN$URE 'l"HAT

WE CeLLECTiVELY, COOPERA-l'XVELY, AND EFFECTXVEt.kf ADPRES$ TffE

PROBLEM$ THAT $1"AND XN THE VgAY OF ACCEPI'ANCEe BY APPLYXNG 'l'HE

MXGHEST $TANitARDS OF PROFES$!ONAL, TECHNXCAL AND rvIANAGERIAL

EXCELLENCE TO PROBLEMS LiKE PReLXFERATXCN. igVA$'i"E MANAGEMENT,

RAgeIA-i"XON EXPOSURE, $ftstFETY AND SAFEGUARD$, WE {:AN geRCVME A MOS'f

IbFSPeRTANT ANSWER "rO THE APPREHEN$rONS CF THg$E CPPCSED 'l'g 'i'KE

EX-rENSIeN OF NljC)LEAR PgWER -ua THE AN$WgR eF PEMeN$"S'RATED PERFORMAPiCEe

IN "l"HIS REGARD THE $ljCCE$SE$ OF ONE NATXCN REDgljNB -rO orrKE

BENEFXT eF ALL, THE LAP$ES HAVE REVERBERATXON$ EN,ERYWgEREee

GiVEN 'l"HE XMiVIENSE POI"ENTXAS- eF NYCLEAR ENERGY f"R CeNTRXBUTgNG

TQ YgORLDW!DE DEMANDS FOR ENERGY, YIE HAVE AN iMPIEN$E CMALLENGE TO

PERFORMANCEe iT gS A CHALLENGE TO blHi{:H YgE igVilutL $VREL¥ RiSE M'"

BEcAusE ?gE svlgSTe
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     gecsc the erscesst 3g-agO ywar$ ekee $eeruce"xee #tf ewgzz$wageeS#as *f

sth$ edioer2di eenexgy xe$ouercess $hiSts to'khe $adie ost eiX ftftdi zaeet"sc&X

                                     ;
gase Agepx"xi!nateZy 70& of powey gerodweeien ofi kke glgke i$ pseewi-

diect esic tche eco$in oS eke$e sce$ouscce$ $Sst#e sck$y maere eke g"re$ic eegeve-

xtieenste univeer$ftX. ffowevesce tche eexkeeeuseaoss #S eSke.es2g esitdi ekev gee$

S$ inevitGbXe. The bit$ic vgay ox- $oXutien off inhe eneygy gesc#stfasu i$
                                 '
ts ftssin dievelopuaegee eti ixhe X&scge-$cale ftzaeXeeeser geok;eer eeegetheer safiinin

egke ienccreft$e 2st tinee u$e gff cea,X. Xse$pSee ewS tinee tfes=.e ektite the ew$$R

i$ iche laerge indiustsctaX $take, whieh fo&$e$ ik$ eeonosuic deng7eXopwa$zat

oxt hi$ own vaiRaxal fueX xe$o"xce$e inhe "asK di bxeadi deveXegeueRk

#ti ft"cieBx geowesc a$ eecicvial tiosc Bwast eo"nblery, inoo. Zee iche f2erst

ptesce iic i$ caR$ed foy the eixcum$tanee thae akorzaig geg ef enexgy

ve$o"rce$ ave concenicscated in ifa$tcexn wegiost$ of sthe ceuntxy itnd

esin the $ane time chout 75g of tihe populatien and poweer eoksumey$

haXX$ raofSithiR the Euscopeast pitsce off iche C!$SR tersciicoery. the sol"inion

of ithe pscebXexTi of fuel and eneergy icxan$posctatioft at Xoftg distaRce$

hoki$ a gexominenbl pXace in ehe deveXopraenic of fueX-poweer eecoAoxny

of sihe couftitxy. eehe devetopmezat "ff itueXear pewesc Sn the European

paxe ef iche V$$R pxovide$ ehe f"ost efSective w&y in ehe cteveXopmenit

itE t;ine fixe].-geowesc eecozaor(ty.

     Bue ee high ealoyific vitbue khe vfiXuae off ftzactXeecsc -FwaeS teraft$-

geextztSon$ prcves ee bw snuch Xe$s as coanpexed with cekveeeutcxtal SceX$.

eehexefoscee the nza¢lerksc powest geeermie$ ice Xg¢estce geewesc $o"yce$ cXo$e

eeo the wkesce geti coft$umptiept ftgerk afftciXiicaice$ khe $cX"taoR ei ehe

gescofolern of powesc--suppiy for stegioks fssrr eremoeed tiscova SueX

base$.

erte x -
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ceZ$o astdiicgetcSvee eef ehe eeSsteecdySKse wgeeescesstiitst ewfi th2ss geoweeer geXitite.

                       ', g.     Begeadiess eke malgeP $evescal mescee ge#¥afrky geXxxte$ regith wwR--ag4ge

                                                         '
sc#iteek"scg beasvpth beeedvzz b"iXk ist thee as$$ttg ixzfi;* eegeSig$ #st ixfrkee eceXe$ktsyee

eszrk twas waikss *fi sthee kixx"ytsge$kityk sw?. ge#waer gge#er#'kxsk2ix$ agofthek maR-

4ajij ereeeeecic*er$ $eree wasteseex ec#ge$ixsces#ethgeft g2 wakik$ #ff K#X$kitya NPP takd

2 wwZlr$ #ff ko'vreeftskityft NWge}. Xxe thtw steeeesncee echif ew#ft$`l;ereeeckj-ewst 2ge tkee

                                           tt                                                  ttas$$R #si NPge Eafskek wwR--44ge sceeeetreosc$ i$ geee gekfissttecdi. ･

     Whee ftexet $ickgee *ff tcke pmmsk-eype sc#ee=ix"er didvveekggexykdizae (ethe sthierfi

gffeeffyeeeioft) i$ eke wwIR-ptXgeee eretseeex wrkg;kx S;kg geijaafger "f k##e ww.eX.

Ae geecop$enic, eke ec""$itstwa,ectc2eee ttxgu ftg19NYV V wanXic with the xeitecscesc meR-

k*eO i$ beiitg ectrx"pXeindedi. Wkeee ec*mai$#ivxeiitg, #S the pktsite - ift X9Sg.

     Bit$edi ezz inhe expexiextece oaf c*"$inyasceSosc #S ekke BWbgPP V "xtit

stkte de$igft eff re $escthitX xtwftcixex att$eaXZestex"ask hft$ kwwesc moscked olle.

Xft inhe $e$igst #f inhee $eerieeX wwkff-X##g sc$ttee#er teexhftScaX $oX"eie"$

#f the wmPge V zawait lteree snitxrkgvttsXZy wa$edi bzast S.st ecexticerit$e ino iic ixhe

gwaeX ft$$twmbiie$ itgieinitgtc shiick$ wesce "$eede $si$geriie scopguixees"ent$

                          die$agse
egecree sttskeax izaste tsccowazzic, $#tr*wAecheekgee$ wescee izzixxemdizaeeefi. The fk'x$t

gftSsts Ea?ith wwR-Xegg scgescineer #f lrhma XthZrkftiee$keeyit, $ewaich-YkertsistiasR

eszzrk eee$ic-Wkscesixtiaxt N?ge eesce R#vg beiwag ee"zz$stsckckedi.

     Wkg deveXcpraextit #-"- exkitscstsX weeessc-gstesgehistee sceeiteceeer$ hks begzast

ffampewa dvhe co;ami$$iestiftg ewxM itkdv fk'ec$k eszzeckwaessc ge#weeer geZitkth ist Oibstin$k

XR gune 27 X954. Wheju th# $ikeerthmess 5## Mee eegeP hee$ baeen p"k iRko

#geeeereseiext, eheen - ?;he fksc$ix fteect ininas $eeecokdi x2gkies opf the BgXoydeer$kaya

Np? wiixk ehee eceegeesciiny #s 2## tswag 2gege Bggg.

     Wh$ keexin $ftggge ift thee es$vtwX#geyfieease gest exkeseekeX scype sceeeeectgec$

iee thde V$$R wit$ stXkee boiXaftg kigh--ge#℃gdesc stsitecsc#er waexec-kg"ge.

     ewh@ di#$igzz *st eckts*gweX･sceeitece#dev eeti kkgff X$eegouixkgg>e gescgeKridiee$ ein$

ge*$$ikeiXiey ftaf #bkde#zziseg *f inigh wageae gerkwe-v.$. *ft Xoesrk aeey-ptechgnfteXr,
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Bggg a yeksc ie can be ee$gwwed fthesit by iclr}ee ifzadi eeff sclae zzexic rkseesd$ kkee

ckgkk"aX cemmi$$ioeeimeg oti nucieeser pauest citgeeeecS¢ieege wiXX eretsdi Se#e-

###e rw ts yeitsc esitdi gey thee ertg ewst cescstwaxye geerewktesfoXyge vifaXX gxeagdi

x#*ptg grw it yeesec ixincase is ecoygtp&scesinXee wiek} ichee erkinee cst twhe psce$eextin

igeexyerzee ofi akX eSecicecic geeweer ckgeaewiey ef stk# V$$X. Whe coft$inerwaceei#ge

#ff R"cXeaer gee$afesc geXkRic$, es$ ait h&s keek itXeretsdiy $rkirk, wiXX ine

it=ecoewgekth$kedi rifi&inky ige ickg sc"sc#geeean geiterst esf thag v$$ee. "

     We en$uxe higk sceste$ og t:he gpawinin ofi tckks zz"eXeitx pewesc the

ixidechiste--buiXdizzg bes$e is indeiitg exblezzdedi mzzdi meecteexRkzed. Tke fisc$e

sts,.age aff the e'Aeoamashee plant in X7eegebozz$k with the artza"&X erate ef

geereducicigft oti ereaciteer egwaipvaenit asst 3Cee ma kts$ kreen ge"e iftec sexviee

ascdi the Xzhoxsk f(tachine-kruiXdixteg eeXaftst i$ scai$Ssses iic$ cap&citieg.

     ene osi ithe pstncipXeg iit cgA$icx"ciciftg ftuclgessc geowsx plitnitss i$

ths sigRiim`ekftig coiteentecatcioza off in$eftXXedi c&paeiste$ oge oste $iee.

Whe NP?s being coft$iterucigedi and ptannedi incXuds "$ui$aXXy severeX

waSt$ wtch the totzX pewest oS 2CO"e-6000 MW. Tbe $eudy of eptimum

NPP (eer NVP geroup$) powesc XeveX$ esndi ithe fiptimwn esstrieoxtak iocatioR

#g xlucXGiter geoweer viakic$ i$ one "fi tke kcicitaX geerobXeTIs$ of the i&erge-

sscaXe n"clear povffeest devekopmewain. Xic $ke"Xdi be $eXved eogenhesc wieh

ehe ea$k Qf ths deveXopvaefte ef the exitexneX stxxea eyeSe eRtescpnt$e$

ceued thag creliitinxdi and $ceftoff}iceeX $icoerage "g eresdii#ftecigSve safts$bles.

                                  ,
     beveeXeping iic$ ctwrk eeeecleasc pgweer ixkrk W$$R es=coxv}geXi$he$ aic tck}e

$eigRe eii{ie es isstecaes izaeeescscititicuttsX crevgeeeerfttcSewa iee eini$ fieXd, 2it thee

                                                 'ffix$t pXaee wigk the CgegEA xviembex eownerkes. WSkh ighe techRicaX

ee$si$geRce eg kkee g$$R n"¢ieeesx geokggsc pgaeeixge ase Gitgege Bzalgitscidee

{::lkzech#$Xeveskiee k&ve b&eege buiXsc. Wkec eek$igecaxeixittst #st }3Pp$ ade
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ffwwgtsscy &nd gestXesxerk i$ urgcteer agayesy. reine ewgesc$stscwa#eSeen *st ehe eekgevi$itge

                                    .J
geYge ist Yisc2ftng vgidein kYke ' geitreiewigeitst#in eeff tkew V$$X kes$ been itnee critoste

kecksuowXeedigeg"dvne ewff keehiueveevaezak #st skkee $#visst eezacrXeeesy ge#ifi3twx eeeegSkeexSstw.

     Wkde ec##geeeerfttcS#ee #st thee <:EySE:A ?firkgrkdvsc ec#aswaixeri*$, Sem ehs esewvgkegewaexet

geS the gmwaew:k.deiter p*eiyssc hitge stgi{x-sceesecindi.ftg geer#$gedec:Iixss. geitr;k:g :the ixffewk}gki-eeit:2.

#$si$eeefteeee #di the $ovidee wmeioft Xe ist eexgetweeiceedi e# bezakXdi izz ehe ecmeA

wweembex eeeunindev'k'di$ igk}ee nwaecXdemasc geoiayuex geZaczak$ k?S'stk sctkkee **steeX iee$t&XXsdi

cttpitcity eff eebozase 37g## Brw. ewkaee sewiftic ="se$stsc"ecei#it gest twtt bgp?$ wieh

ehe pok;eer of 400it ww sRewk i$ eek$# be2geg geZesklteefi #ss inine wesssteerza

ecmegrkeges ofi ifhs U$$R aafthigh ixkas $ikb$eegzadvgee $zagegeZy #ff eXeeesirsticitX e"gergy

ee fteSgkboueciltg ecc"scineri&$.

     Xrt xe=enic y$eex$ ost eke bm$is #S ktthkeseeerfiX zagveeeeeewase$ cen¢Xuded

betweege khe V$$R a"d eke CwrEA sgiexf!kex eeunicerie$ - ?mse g?gs GPRe PPRy

$gR, e$$R itsedi alg" $gyRY sthe ce"pesckut#za igig thee gewhr"di"ciniek eg egutp-

twdeitic ti"nc eewacXgeesc p#weest pXex}ic$ kk$ keaezz ttscgkwaizeedi.

     Whus$" the zzeitsce$sc rke=fidiee$ eexde ljew be ixke geeecSeses asst es wirke inic--

er"Gucinigsc oS tseeRS= waftescgy im sche eeXeeeeesciec p"wex ekeescgeiciec$ of schR

V$$xe eskdi $ociitXk$in :#wnicxie$.

     Whe iftigxodiwaececioza ixtto icke W$$k eenttxgy $y$keewa "ti it 2esscge enwasn--

ineex obl NP?$ wiXX steeag=istee xffvi$k#sc #ee t;lrgeeix "yeyeeicing scegthms$. XS

"nlriX erece#icky iix wee$ ge#$$ibk$ icc "geeexitixde kins ecYP$ aft khe scegivae

#ff boes$ee X#kdi$e k:inwaft iza thtw tieXk#¥gixxg-yeiter$ kkey $keewaXct kee itbie ice

ec#vesc tcke veserthesbiee geitscst #ff koit# $echeed"Xe#. kXerskcty fi#sc $o!nee NPP$

wkin}a ickee $sdirx"itX wwff:X eceeitecixtty$ ickee k#esct S#XX#wieeg ereegiee,de$ kRexkwade

weeeekXy $ic"ice-rkttwee$ itkct ditsaXy geeeereiesX dieeexerth&$ee$ #st gkee poNggnc. Whe

                                     '
$vaesXX yitnge ei exstitkgdv$ rkft stkee #geeescesixiltg eeewageffereeeger* #S the maR

gesciyg}ecery ecasesXdeeeic esic thwe widi& exkeekgee# #S X*eefi$ ewsceeittcee$ es##d verexglj"ima

geAicg$ fosc iche Xgekg-keema rwyeeXS#kks #gerkereeeS#za #ff ecX}ee ereeit#iceer dvagasipgRestic
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seegegesctcesse thininitk ehag ex#scsceegege#xestiftg $asin$eSstwaki･#ge iit stkee erSeeict oti eXeeinsci-

                                    :
                        'a iO ..esdeX eesceeeresy geelteeecdeeigesc.

     Ae thit gex'th$eeeek tw..Sxfi# #ite ewgitxk ewgexx$Acteesc ee$ geercvedi ixkee rexpediiegeecy #ff

wawaecgeetssc eekme=gy wasceixeL/xksti#k ffeeer thpmbe eceexttsckza, ineeesin-#wagepXy. Whe geXiteeee$

#x- ekee gif}ew$* gewvgebtsbuXee k#ecessci#n itst eessaskeeitsc kagmetc sgexxexee$ -# kesscge cieie$e

esffesX#ykeecritta#ttge, gscas"ge#fi $ysix#was #stpm ge*gemu,xmeixftdi geopak#de$ *gie;kk esxscsesdiy

Sgmaeees k*eceeX $y$igwaggfiss #ff kkenim exeewaitthweek ktwitsc-$wagegeky. ec"eeXeftsc $euscee$

ixx ge"crin $y$edig¥tss sk#"Xd itee ##ft$2dieesc･#dige k# # scwaXee,- de$ tche bk$e gste$ff

                 "t#xecXwadthseg eblee #geeeeceeixiscg #ergkueiee tfmeeeX keeitic $#ecec#ee$ ffscxtEyi eke init$e

ixeseew the gedeesk geitscig #ff thee icfikit:msEewX X,#ites$ $ewk&.ct"X#.

     $ixwactieess sskgew ickeeix stktw hasmeec-$ggegeZy ffer#zgk xeza#Meeitg esseygy $tszaerces

eceem be geer#virkewdi eifaim:kexe bey waeeggue$ #.S-:, ee&v#xzzthc ecewkigxdeX kefttSscg esstd $leeicsci-

eeitk powger gekca"kne$ Ck}gxx?> kft whkajge ":kkee keeeeinL gee=&xeetciek is sc*mbinsd

kyainkk sthe geexeeesceeei#n #ff eeXrkecksciec eekeeergy, *er "$Skg ceebxg}ic poweer gelakic$

stesc intwite $wagege2y eewaXy (ma$V), - xeeecZdektw･ b#iZewsc$. Whe AS{rcP$ eesce vaoxe

eeffSicSent theemaerkysteegytiecaXXy, bewae ee#erec ex#xxlgeXieeitin*ct ist ecestssexzacstion

eescdi ""eeritst2#zz.

     Tinee W$$R geeescff#ergiig$ meewtimov'etXy ixkgw bey#eck- #k XSkg degegekievittiost itf itto--

gfii# $kescgy ff#er krkitsc $zagege2y #y$ixewgvi$ #i exi. inS.e$.

     Xza medidiiscA#st stas gagssSgftikas skkee kxexxY$ wkstk inhee "$e meff geerftvedi tygee

sceeiteicoer$ ixkrk zaf#erk$ eescag kgaxeg #kscerSme# #"in *k thee exnceeitixioR "£ ""cXeaer

in"iX.eurs *ee inin& bgg$S$ eedi sekrk K7eess$dik/ fuux..rge#-weefuscassc sceeit#e#sc. eehe de$igR

#ff es zzzaewXeeeser ereekecst#er dek# iclrgee dieegscag$wza "st ii'$ $eesteey i$ $exesiicive ino iche

kgvel cff #*#kitxein geeexesgT}eeg#er$ kkdi -bo ekif vftZeee geff er3ee sc#esewtcerr #exe

#pecAfirkec p#weeer, Wkee dieeecrmyagitge# "ff･ gesc#$$waec# geeescwaik$ st# $iwageXAfy esRrk

e# sceeeewaasee th$ eeosstc ewff ##st$einsc"ecki#xe {fi;2ick ichig Afteesceeee$ee #S ik$ $afsicy.

     ffewx eikkee ge?kygege## #s kk#k.ix $kgegezy zsfitk be#ix witesxe stkee gesceege$ecseree szz

xeeeeecstey S$ sceljwaisceedi tcge inee st#st kigkeeer stkrkesk XS-2# itirsift. Wkdi eseexea$e
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Ssc $pdicific geit$gtesc of khee ereeesceitx ecosca eegeeekkee$ igo pscovide the ereactcoy

as*ewXSng zaftdiex scotwaX eegerk erftexgigstey ct#asdiiea#ft$ EafSicin inhe heXp af stestu-

sckX ecSyexwakeeeSttzz. A$ astreyee$eigeesci#ms #k#w gkee ge#?ff$er of tw$p anie

$ktt"Xct kitic eexeigedi Sg# rw. erkee stdekgeix2veeay g#gaf gegEfi;eeer.eeS ehe ASI$P

ggxie even est Xow $pecitiSec gegeweesc$ gf g;g}e eceeggcix#sc ex"sce aftd the Xefugex

Cntge ecovageeseri$eeft wSk;lrk thee sceeitcgeesc #f thee XmeY> gesce$$waxe peerwathk ee eeccgsa-

geXi$in km isctcfaljxak itscxkftgeeseemk #st the eeljwaigexvkestsc. ewine ASX$? cijenpesct-

xeee$$ eendi ehe ftKritiXakiXiey *f thew $e#itscg geer#teexei#n ves$eX de$igzzed

boec iche fueX pxe$$uve of tine mein ereactwer vess' ele esXiew eo prot$cbl

Sig reMitbXy kgdiizzse $zzch eexteer"kX eeekioxk$ k$ eexpXe$ion$g a fa!l oS

it geZanee etc. nafhich c"nveiteial NPP$ eeeedi Asisp$ esre itot de$igned fosc.

 Wine irnpo$$iisiXiey ofi scdedSofickviicy geeketcscfttioft eo consumeys of heat

is eretschedi ctzze ito este wa$edi eeax Sneermediiesice ca-we"Xt.

     The esbove-ciesdi betsixuere$ of AffSV geemmSe te eoza$iderr sthem ee$

ee $uffficientiy powescffuk'(3eO--SOg G.ecesX./h) eegedi $rkfe $o"scce of

beitic-supgeXy which cast be Xocltted zzeitx Zaerge ge"p"Xiteed vXace$. Uzz--

diiger these ccftdiitiok$ iclr}teerdi i$ zag geeed e" kuiact X#stg-di$icesRce tsnd

eexgeen$ive dii$icerieck heiteing geipff)MRe$. eriscse esscie$ ef heain $uppXy

ki.,.cXeex ptaRthl$ wSeh the paza7esc *xpm SCB Xrwe trhescxifiaZ itre being coitstxucted

ige <k>xky itstd Voyotteezh ftzark Sft the :M"±uxe ostdi $hozaXd exgeeeic theiy

hyeedi pnopogaeiQza.

     Wke eceR$ineru:uteeft #g hemet $upgeXy eeuecXeker ge#weesc geXant$ =o$e$

yR#xe ehts" trhite efi beikeeim?" pXitltess #ft aza #xgeeftiev tiasgl be"in sthank$ to

thdv Xew exgeestdiStwaere$ Sew tche stasecXeeitru?.m f"eM ecyecXee tcine wanit eo$t ef

the pecectwaced keeee w"uzXdi k}e eegegesc"xSrcteiceeXy ewe eiTttee$ Xgegesc compapted

wisch t;ke wa$ee of it scsc4diixageftdeX ff"ek. Wh# ecitkecwaZitscXoR$ $kok; thtsst the

anasxt22ceeS*sc ixSE"ee ewff 31algil$gee$ i$ ggboestc S-m･S yecesc$. $"ech ineeeek $aspply

seeeaoftss peerrrxtithin ee $itve hzakdiygct$ #ff erif}kkkS#wa$ t*ms *f eergltftic S"el

itsuct ic# xeXieexre inhe inerftk$ge"xt ijff ie$ stere2ljkCeegde$.
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     Mzaech wa#ecee ecorageXige&eeect keechnSgceX pxebXeesu ig ehe geeitexkei"ft gf

k}krk high-poixeftkift2 heeat was,iscg n"gkmeeex sthge&scesp. rekee. $iczzdiie$. ist dvti$

stSeekes esscee #e ekee gtage #ff $eftxewk #sM gegescixgiagkgifi eceeewhft#Xasljicres2 $eX"tioyk$.

winee esee$Sgge *st esge iftes"$blrkeeX pncoir"type gest inhee waeeecXee#cr pevweecr--keehno-

Z#giecmeX geZesscir est eke bots$ee its.ft high-geexftpeerkix"eree scegck6y ¥afieh ths

ineeXSvsx{i exes"Xixtg (VG-egite) with einee ixsieemmeeX gegeweeer ewff X#gas' ww. i$ ineikg

wgex･keg#"e. .$wa=h as geZeegek we"Xfi geeemagitc skkee exitggzgeXeex "eiXizesixiezz *f the

                              s ; 1.eeWeeRe$ peweeer e- tas geseeeritinre eekeeetcsciex eeee-vasy esgkdi kigk--pestesetieeX hecaS

deav- the Xsv*X oti gggeeec aL"# per#dmece tsgftwaesftia itaxdi kpaergegesue eehee "$e off

kagh-eesRpesctsewaeree ecakceaser$ witk ehee keeXiww ecoeekesxeic i$ beiitg eostsi-

cteeerthdi ffoer eegegeXieestcSeesc izz fieeryou$ vaetesX igeduz$itery, eiX-estgmickX iftdiza$icscyg

$yRblulr}einie fi"ei geered"eitioxt, ikiceft$ifiSeest:iok "ff ewil euicpwak;.

     eehe wsce$ezatsdky Rvteieny gerkweur i$ bft$ed geecesetciecalky eevapXetely

#se ehexwtRX fteuicsteft xaesciccy$ wagiitg asniy mebodet Xg ¢f t;ftxG eneygy po-

kgReidiXXy ava"esbXe Ssc tcin$ uertsnSlkva af"eeX.

     Xtc$ ynesift eewess#suic itctvkzzeesge Zas$ Szz keww exewst$ #st esn ixtisciesX

tseXe anowntinlj kew icg geas vaoere ehkit Xce ige "veeralX escpendibluzves foy

st"ekeasc e"eergy. Wo kecwge eini$ esdixyesfteceege iin S$ geeecg$$ascy eo woxk

owaic Eg}di ft¢couapXi$in zaeit$usxe$ ¥asinack wcwaXct kistdiesc iclr}e $$s&yktiitl isc-

ecyeeit$e ef exveecfteske"tr£$ stewer diwadeX xxscdithx eeenediSgitsst$ off exhitza$icien of

eriech ueritenium eweree sce$egereee$. Ak akme $ny"e eiscfte anscesftSum eree$ozaxce$ Sn

tkee g"o$k geerwgie&boae ctege#$ist$ essce ec*vaptseresbXee iit theix eestescgy capacity

wiS:lr> sciX eree$estvee$ eeKftskX&kZtw ist Xkee wewerXd. ewhi$ S$ #fte getf ehte cesttraX

pecokrkern$off it Zeg-ixeeme perregsctsyR t#"exkizag in eekg itgity ascr aseg2eeer eeXX ehe

ec#supoeeeltics ewff ictrkee zawaecXdviter-gegvg#sc $y$ix#sfi. Xin 2s ljtwstesc&Xky y$cogRi$erk

etkittr the $asX"ici#ee "ff trinee gescttEgeZtwx #ff ge"ecXeeeesc SwaeeX $zagegeSy Xiee$ in the
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ctgxyeeXogegneeftt gef See$k neewaker#ax ker#ediewx-scffit#easx# thge whiech ixke gekeerittioR

#fi e;he et.eeweerSee #it$xwy 2ss ge#¥geXeedi wkth gesc#rkesin2*za esX ske $econdeey¥

staxs3-geXase*geS:gee. Wine #geeex#"it2.*ft #ff thexk$sc' www."eeinecg#.v.$ ik#ereeft$e$ iche eegeeescgy

#waegewae ffer#g} kesewathy.deX eesckk:E.uek ky es ffkexk#sc #ff Z#-3#. ,k xe{y:i.dsu :!.xticscas-

digeweigext geff stee$ix sc$eeecic#thwss Sx irge.# geeemexeee#st ffeetcgscag waZX vaiterk t;lrke $$cijnct

$initge :lss stinee g&v,#X*geueiwk'Xiv' cps'f' n"c:l.#ksc geewwagy..

     Zn ig2teee ew$$k k, aserigitic mRirp"sceesustS#sc th# isdvSkg fkweexe k# ,Ewhff gexthbX$ua

                              '
#ff cteveZegeenGkig tsff, fik$k scagitc".."ec#. W.inewk ma.ec$ic gesc"lrasicygee ffee$t pewex

sceeitetoer wiickk $#diia2ee ewasgeXeeeeig-BN-35# kaxi:/ ig th:wa $kmeveeckeeenke olt th$ $hoers

#st Cft$pican $eme kit$ ekkee pt.w#fi#'dnreEdi p"scge##ee fi- tcket geeneeerkkaeft of eXeceeric

pswex eegedi yer*rkxkeweieg} ew:pm diig$itXtteedi wftscewsc. ewh# geXkgmit $icitericedi iic$ gegsabex

#geescftiriest ift X973. Aic scl}ee gescee$e#ic stiffgkee ick& ecdvee#tc#er BN-3SC $uppXie$

X2g MW. ewti ixitee eXeeecicscieeggX kltdi pvept..eee.,su-ecee$ $#### icgese$ efi rkesalted watex

k ijesy. Wkee ewgeexiticigeft eef th$ erdvmewsc#= i$ =kdescit=edverixedi kry ths inigh

#geeerftinign ffrkew*#er vgkgexit Seeer ehee vgkoZee ge. dvsc2#di #deF･ Sst$ gpeerittiofl arnountedi

                              'e# #.g5.

     Ysc#xk icine beeesknsci#es asS thif sceekexix#pmy #ge#sceserk"ft t:kkeeere htsve beezz geero-

                     'diwa=ed oveer aj koiXXi#k$ XWkx #ncpm' twX$eeinpm?maiex agscgbuk.scgy eexedi itvesc XXO xftXn.

eeszz$ efi di$eikXitte itkeetic hth$ :eec#:i}g eke Sxxrdekxkkke ecoxticstifo"tion iR

ekdi perogyee$s c£ itlrke xiewk iwa waikmaer#X scff$#wasceeeess baxst sceuaotce mzad discoughty

imy.eg:i.oxt.

     Ak ekee BgX#yesec$k'pgyit ee?ge it#exig" $xgtwscdiZ#eq7$k ist ixXkew scerX$ ehe sstesyt

eege woerk$ meg ixlr}$ 5## geggg.eeX. Stwsix ereeit' exst#sc BN--S#e itscee geasvg undesc wity.

A$ ogepe$ect in* BN--35# rkkg steees.abic#x BN-5#g2ee# itxt 2kiceegereeX ceyxaitgefgenic

"ff esxe geeriwacaery ecSscecwai"it". #es#rkgemaeenix sssedi kix'$ eeeceq7itxeecdedi eecineeeXogi¢aX

#hiteritcsteexi$ex"#$. {!Ykkee -'#gethermdut,xxw. eexge#scA#k#if ifi;iixin scke geee--SCC sceitctQer

                     '
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w2ka bee eefi gerfiitic avapescetsnce iox $electi*k #ti egity$ of the f"yehfter

                                    i ''
esskveXcpsfte"in *S sies$tc xeeeseebwwyes.

                                                         '                                             '     $k"diSee$ cltscsctheees aswawh keesck ik sckktw as$$R esstdi abergftd kesve $hown

thke t;he asptiscum peeeger #f it. ec"xneeestecta2 NY-ge wSek chee Sit$t erefictosc

ew#e3ykic$ se X2ee-Xg## }rw. Xst kini$ 'xegScen agwaaeg esewcegetabXe ecoscoxRSc$

S$ iteeitise$es mestdi itix ehee $ewxg# inthvaee iclr}ee t*c c"sc}Xiecmededi gescebXeen$ Sn

                                            '                                                   'g{ikftusffitet"eciitg k23ee eeag"igegif}sftbl rkg' ft"tc yet espgeeetr. Xft tine VS$R the woerk

i$ ibsixtg ecitscerSedi #uic oR dde$igniftg $"eh es pXitkg. wikk} reeeceoer of

X5eO jnv.eX. regtheh icwo ewaecbkxeff$ off g#g gEgv.
     e                                                     '     $geeal<izag "zz inhee gey"gerg$$ in tine st"cXfitter vowesc siiekd Ssc the V$$R

*wae $heuXdi ei coreeer$ee raexticigft inhe csceatiDft oE itteritic ice-bsceltker afXeet.

ime explovatSoza ef ft6rthesck $eas i$ of greest $igntfican¢e for our

eozantery. rehe con$blscuctiesft of ft"cieessc icff-bxeitkesc$ ha$ maxked a

seew $tc&ge isc icfte expXoerestcXogx ef the Ascceiev $ga sceuate.

     The Sisc$tc asc ehe woscXdi it"eleessc ice-bwekkenc geXsestine' inas been

ewitftsstnc"cited ift iSS9 esgect isu becrembeer l979 hee$ ceXeberfticed iche twen-

eSeich kRntvex$axy cti its iktcen$e ogeescaiciest iR the Anctic ice. Xn

accoxrkititce with ighee pxogscem ctf cost$icsczaceioxt ofi ickee $exie$ of nucleax

iecewwinxeaker$ ift X974 stig$ geeeft geusic iitto epescdeeiost t:he ice-bxeaker

eeAerktikes"e, kzzdi ift X$77 iche ieee-bxeaskesc ee$ibiscSe has ecome on $eream.

Bgeth ehee$e ice-bereatgegy$ eecree eeaguigegeed with the asnified xtucleax power

isc$icesXXtzicioft wisth inh$ p"wsksc #f 75eee h.ge. itnd ift kineisc eechnical

geeescemeiceer$ aece $xkgeeeeri"sc ee thg ietw-bsceeltktwst ielx,e2niftee.

     Wke ggeeereetcigit eexpeerienceee ewff gezaecXfiaec 2ese-bsceenkeer$ in the pe-

scrkgedi ptxst gescoX#gegedi xtesvigftixk#tt$, zageexiteageXeed vatserche$ #ti ek}e ice-byeeskey

e' &sckic2kaeg ite g;lr}s Ngescigin geeeXee kgefi the ixeresxt$eserecixiec kigh Xitittiicude

v#yesge "ff t;hee ieweepmlvsceeasckgsc See$kbieree kesve st#y{}ege$teritteci conclza$iveXy

kkestr ft"cXeayi:e-bxifeskeer$ tsscee itk2$ icit $ewXvee $zach init$k$ which axe

ma X2 --



boeyonct the $blscdextgtih of iche evftveextei"na,X iee-mbxetskesc$.

     NzaeXetser powex Sst$ta2Xeeeioza$ ineevei$hosftme 'whewa$eXve$ as excl"-

giKfg2y ereXiitbXeee tsgSsth ixke inSljh scmeesiceiriewee $afeeicy ssndieey mXX opeera-

ei"zzcaX coitdSetSeft$. ewhe vdeX"deinXee eexgeeeecieenecee ktes$ beese gbicaSitedi, per-

seiteSstg ee eosc$icsc"=ix new geerijvark$iitg.ige$tcftkXdeeadiit$. ewhe stucXeax ice-

inveeskeer$ inesK7ee eonfSscsuect geerS"erSiny ef eS2e V$$R ift the atomic $hip--

     Suming uge the itboKre-vaenirSgewedi, Six $ho"Xdi gee waoted ehat cke

                                                   'geerexgS$e$ "fi sthe perogere$$ efi iche st"exeaer powesc ' kve $asffieiently cleax.

Merest eS alX ehi$ is kintw fuzscth$r ¢oA$inscucuteza asf N?Pe$ witki thexxnesl

zzs"inxon reactcoerse the "$e of tstox¥aSc $mescgy foer geesteerestiosc of low--

sternpescaitvtye heait x'eer di$tySek hefttizzg itscd i"ctu$icutitX need$e the

prcvS$ion cf high-pebeftttai heeet gextevatcaon fosc powesc-con$uming

koxdezzche$ of iRdiu$eyy.

     Whe tsv&rkXeekrSe ftnct k>eiftg woeckedor-o"sc sceeectcosc$ eit" be dSssicerSbu--

eed anoscg eneergeeic$ bscau¢he$ es foXXow$:

     me- ichGyTRal RezaitscoR ersese*ems wiinh tike Zighk-weetesc cooliRg <maR,

:!{ggki!X> me NPP$e NilffP$e AXIX$?Se

     -- afes$ic ndizateron sceiteetosc$ wiich ichff 2iagzaSd xftetitX esstd ga$ cooliRge-

bme$e iorkct NPP$ge Sst $oytie ees$e$ -- meE?sse

     - high-iterapescaicutre gscesphiice ges$-eeasXmed theexwatsX steuicerpn sceac--

in#er$ -- peweer esRd tcechnoZogicesk esppXieftixi"ee$.

     Bg$idiee$, geit$$ifoiZiicie$ of oekerr xeitexsceec$ itxe ibsSng $tzadied.

     Xt i$ raegk gescobabXfi ichit"tu thee ffvaicuye kmxge--$¢ale kucXeitx powex

wiXX be the $y$tex" est utfferene eype xe&eitosc$ epexxutong each in

                                     '
ekee mg$e sceit$czaeebXe .ffex Se stteZd *ff eeneecrv geerftdwaetrion and Xiitked

ec eeeeech #theeer isy ainee wniscedi ffwaeeX itesXgkgtscee. Wheeceesiosce, ehe seeessce$t

pxohleva$ kie Sft the deveeXmprfteitt ptf k"eXgfter xeeitectcoer$ fex vaxioas$
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esexxs osi demescgy pxod"ceion a$ weXl es$

repscGce$$ing itzzd sceftabxi¢aitien steedierk

¥eresssiam erdi$o"xece$ eecewstoxtty esstd heezadiXixtg
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                                         '                                              '
 1. Chai.mn..-n ArisawnH- has sui,tLested that 'th.e .A.g.enc:,r shoul.d m...aY.e

 a Dresentation on "Post I}i}.FCE and the Role of XAE,SJi. On behalf
   ,

 of Dr. E'･clundl 1 have g.reat plGasure in rnaking a few observation$

 abou,t this matter. '
 Results,, of T"!.PCE

    ---" -                                                 '
 2. Before doing so, let us iook brieM.v. e.t the resu!ts of I}IFCE.

                     - X woulhd ).ike to lis't o poin'ts:

                                       ' (a)'leiFCE has confirmed once again *hu.t the nucl-eax' ind.ustry too}c

 the righ't decision in the 19507s. Thisr vas･ t･o intro{tuce Rraniurrb-･

 fueUed thermal reactors for cornmercia.1' power productien and to

 proceed from these reac`tors, through co.tn.merc5.al reprocessin.trr

 te the eommercial use of tl'ie fast breefler reac℃or a'eound nhe e=･d

 of the century. This is the only techni.caUy proven tsray in ;･;hich

 nuclea? eneTgy ean make a l.a.sti.n.g "- on" mi:ght aXmots't sa.v periaatiwnnt

 contribution to meetirig 'the ;gorldes energy needs. XIJI!K E has sho;-Jn

 thcreisnogoingbac}:. ･ .
 (b) Secondlye X}-IFiCE has sho;･;･n that this- evolution of the fued

,cycle - fyorn therm.ai reac'tors to £asi brecder reetor's -- does not

bring, ;･ri.th it signifjcan+..i.y g'reater proliferation m'Lsks tb.an tln.e

once-through or throw-ar"r,'i{y c.v. cle or o(:her more e>:oti.c i"'uel cycles

tghich have been ta.lked about rer the･G;e la$t･ 30 years. Xt has also

conirix'rned tha"v ',technical tixes- " can do li+.tle io reduce the rj.sks

                                                     '
 of px'olifera'tion.

-.-
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<c) Qlhix'dlye and perhaps this was its more important contnib'utione

r)[ff'CE replaced the incipient confrontation of the mid ].970es by a

process ef consultation involving all inteyested states. Thls mus' t

                '                                                            '                                            'co nt imie. .
                                    '
                                                                  '                               '                '
       .(d) XNFCE gave encouragement to worl< already proceedting in the

Ageney on an interltational plutonium storage sheeme and on the

study of spent fuel management.

  '
                                    '
(e) lmeE gave some useful pointers for the strenghtening of

safeguards and for safe transp.ort of nuclear fuel.

                '                                '

(f) ImnE began an important discussion on supply assurances and

supply policies. !t was not, howevere !}ncEes task to make

recommendations on this subject. [[his therefore represents the main

urrfinished busines$ which IlvllPCE has left us.

                               '    '
                                        '          '
3. 1'lhile XNIPCE i･Jas proceedin& the world did not stand stilZ.

       '
We received one twther lessong if no* tyos thaig the acquisition o£

nuclear expXosive capaeity is a deXiberate political aete. !fle were

also reminded that this political act has a rapidly diminishing

relationship to the use of nue!ear power for peaceful purpoges.

Yle were shown once again that any country xgh±ch has even a modest

industrial base can acquire nuclear explosive capacity if it is

determinedL to do ,so and does not count the cost in money or

political consequences.

4. !t is also clear that the technical barrier to proliferation
                                    '
no longer exists for some 20 countries and by the end of the

century this list of countries wUl surely be mvtch longer. This

means that we shall have to depend more and more upon political

and institutional re$traints to put a brake on further prolifera"'.icn

                                      '
as the technolo,r,ical restyaines melt away and those of restrictive
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                                           'supply policies loose their effectivenesse ;Ve were also sho;･;n

that the spread of enrichnent technology may in future p]re$ent

a bigger risk than reprocessing.

                   '
{IEhe role of the IAEA

                                       '
5. {Ihere $eems to be a consensvts ¢hat the IAEA should again
    '

play the central inteztinational x'ole in norbeproliferation matters

in the post-X}･ncE period. [the IasA is aiyeady making reasonabie

progress in formutlating the IPS projeet axid in the study of

spent fuel management. IAEA mechamisms exist in the Secretariat

and in 'SAGSZ to take up the pointer$ which MFCE gave for, the

strengthening of sa£eguards anct the !AEA is expanding its

nuclear safety prograinmes and its work on safe transport. As

you knows thex'e wUl be a major IAEA conference in Stockhol:n in

October on current problems of nuelean power reactor safety.

                                      '

6. ffhe !AEA can also provide the fQrum for the discussion of

supply assurEmces in the framework o£ full--scQpe safeguards an(1

other accepte(l nor>eproZiferation policies. I shall retvtTn to this

point latey.

                                                                 .

[Vhe IJPT

7. S'lhile the IAEA is thus returning to its central rolee i"e

must never forget' that the main barrier to proliferation i$ and

remains thhe Nory-Pr'oliferatQon [threaty. [Ihe glr'eaty wili face severe

                           ,
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                                                     '
tests in the zaext eouple of yeax$. Xn August ehis yeay, the

seeond ¢Dnfescenee wiU be held "to yeview the operation of ZLthgl

crxeaCy wscb a view to assuying that the purposes of the Prea!nble

and the provision of the [Pxeaty are being reaUgeed.

                                                           '
8e Menbeyship ef the Treaby has gMowk from 9i in i975 vhen the

fiy$t Review Conference was heXd, eo aboue Xl2 or il3 this August.

WSth ehe exeeptlon of Japan and Switzerland, almo$t all the new-

eomers are third-worid counCries. iineTe 2s wide-spxead dissatisfaction

among them and among many industrial eounicries about the way in which

Artieles, !V, V and VX have beeR implemented. 1]here is littie progress

eo report on Articie VI. In partieulay, the failure to xeach agreernent

on a ¢ornplete tes¢-ban Tyeaey w±U be severely critieized. This is

noe eniy be¢ause of the value that such a treaty would have in putting

a bra}te on the nueiear arms race. Xt is aiso be¢ause a comprehensive

test ban treaty represents the third (and st"l missing) eomponent of

a fully ef£eetive worid-wSde zaon--proliferation regime - the other two

componenics being the IAEA and the iifPT. Article V o£ the Treaty is

teegarded by many as a dead iettex". ffhe discouraging reeord on these

twe twtieles, together with the grouth of thiyd-worid mell!bership, may

focus eveR greater athention ichan in l975 on the guestion of aceess

to nuclear suppiies and £echnoXogy. ![inis is one of the regspns why
                   t
Che Direetor Generai has felt thaic rt is se imporkgltt bo begin a serious

examinatlon of nueiear suppiy assuranees as soon as possible.
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9e A further test of the NPT Mes ahead in the proposal$ endorsed

in yySneiple by ithe Geneval Assembly lase year, to hold an international

eonference on the poli:eieal aspeets ef nueleay energy not later than

k983. Finally the two ¢hief pUlays of the TyeaCy are farkhey ttpart

thazz they were iR l970 oy l975 and also les$ abie bo influence the

eutcome of the Meview eonferenee and the course of nueXear events.

                           '
$u X Assuranees

XO. As Z said, the main vm£inished business of ZNFCE is in iche

fieid of supply polieies, ote as we haVe put it, irrevoeable supply

                                                           'assurance$ in return for irrevoeabZe safeguards.

IX. Xf X xr!ay put £oyward some pey$onai views, an examination of

the frsmework foy a$suring internationai nuclear suppUes might

Sneiude the folXowing point$:

<a) Fir$Ciy, the need foy goverrmentany "ndeptrritten supply

assurances and £he £oym ichat these assurances shouXd take -- for instance

guideXiAes ox a. code of eonducC or eventually perhaps a rnore formal

axrangement.

Cb) $ecendly, iche rninimum intexnationally aeeeptable safeguards

xegime. Most of us would eonsider that NPT or other fuLl-scope

safeguards repye$ent this mini2num. However, it is a politieal

xeality th&t in certain cases nucleay $uppXies are being made with
                                 >
less than full-seope safeguards and wiil continue to be made for

ae ieasis some iclme, even by ehose eountries ehat are eomaitted to

full--seope safegu&rd$. wriae should the poliey be in such eases?
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<c> Whirdily, the yole tha¢ the tin"ve]?ma"v'iomai piutoniutm storage,

Ema perhaps 'basic xequireinent$ focr ph"r$ical protec'tion altd

rninimum safety standeirds shoLtlct play fim & supply assurance

se}}eraee

<dbeourthly, n-'"b' !#ay be desiyabie to have waehiner}r for amicable

yesolutien emd settlemenX of di$putes nhSch mar a:oise out of

future changes 2n stuclear e>:port poiicye

(e) Fifthly, it may al$o be desirable fo look at psoposals for

an internais-;oma1 fuel bank authority and at what is be)'Mg called

a supply safety ste2. Personallys X have some dovLbntis about these

raechanisnis. erhe fuel bank proposals seem to xepiresent a verly`

compie> mechan±sm which woulct provi(Xe supply assunances on]-;r

¢o a rather small greup o£ courytries that permalten'M.y £orego

yeprooessS,ngg emrichrnente etc. Safe"gy netss on the o'ther }nnd?

ma{y be opeicaliy corrrforting but you tend to falZ thr?ough the

holes when ichey ax'e pu"u to *he test. Thn.. lAEAgs experience in

£hts regudi is zaoic encoux'agx';'ig. S'lhen a majoy supplier changes

its polXcyg there is yelaXive]y Zittle ihat an internatiouaX

rneehanism can do about iice

(f) Fimallyg one rnigh"b corugider cteciereaAbioza$ of intent to v!ork

tor･:･ax"ds multimatioiiai centyes £or sensi･'"v.1-xre fuei cycle activities.

I"e ;nusSv net undei"estimate, howeverg the $eyious practicaX

difficuY"ie$ imrolved im multigovernmenCal comrnerc' iai eperations.
t

g]heMe are for exEur?ples of suceesse



                    -7-

                    '

rehS$ list of po$$Sble cemsadeeea*Se"s i$ xtot ineezadiedi

bo be ecmpweh$zasive. :¢ doe$ imutca*eg howeveye tha¢ ¢he

kask ahead ig complex nnd lengtty gmct ¢ha* *heye may be

imigeycesmeetbons betvgeeee ibs eemp#waent$ - e.ge ¢he matune

ef the X?$ sckeme and the whne needed te se* sk "p may

have a beaxteimg en pyogue$$ im geeeimg fueZ eacdi plant

$upply assi;zx'ance$.

I2e Despite *he paogres$ thaig ha$ been made dwwimg #ncE

in ℃atreroiging ±he gap beCween $upplying asta eeeceiving coun¢riess

we mu$t aZso face the fhct njha* thone is $tilX sub$tantial

disageeemen* en *he cxwaeial i$swe. Whis is whethew otr stot

and if ses to what exterk ¢he $upplying $tadee should execeeise

eontrols ovew the wepxeocessimg of $pent fueX whi¢h is derived

£reem, its supplies ew which i$ pwoduced by plant whieh it has

guppiiede Thi$ issvte gee$ unctev the mame ef Sgpm'oM conserkte.

i3e The poticy ef one of the majoce supplie?$ was de$ciribed

reeeently. Whe Govesemmeut eonceyned agree$ "ethat the use of

pZutoniuin im £a$k breedey yeacbove$ mighin be a vieLble option

fore eertain eev xxtwie' s eaxtuky im *he zaext eeReur }reee Xic maintains,

howeveeee Sethag the dieveXopmeR".g of the k)reRder xeeacior is kikeXy

be be $g eo$¢ly ¢hat onfy & feiif o£ the weaXhiew mateions can

a£foyd thetfe. iiloreover"g:ix} adetwhok tc haviiig greater

pyoliferaeiosu eri$kgge the xeecycZimg ef pZutontum in currerk

generation reactors is eniy megtmaiZy ecoRomic a* bestee.

in aecordancg' with this policye dehereforege thi$ majo? suppliev

andi eexeitain ethevs seem lskely *g in$is* oxt maintax' iting the

seight of prkoxe eoitsenisg axid giving such consene enly in cases

wheye sepayated plubonium is put Snto a stptct imterma¢ioma!
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pXxxkonium $towage $cheme ana yetea$ea oaly te these

ggwe&1'ghkxe mationsee eha* are deveXopang fas"ts breedere reactors

a$ a eeva&bie enetegy epeionee. Z* wovikct be cersi$tene with this

appyoaeh to seek inteTwakiemaZ agrFeenent on $tw:ingenit cri¢e?ia

whSehg iS met, mighX permit the $mpplyimg Skabe to waive the

wighic of pySoT con$erk ewe at lea$*g te grem* it aueomatiea"y

in adwnee. ･    s
l4e $uch an appyoack weuvag ef eoww$es be a eonsidewabZe

adivance oveT ea"lier agtS¢ucte$ which tended to regaxd

wepyocessing as a wholly iXlegStimaCe activity. Xt also seems

R-ikely thaic countyies IXke 3apan wouid be ab!e to meet $uch

cMiteeria. '

X5. Never¢heXessg it $eems *o me that this appyoach wouta

eontinue te gii.ve rise *o many pvoblems. YiLrstlye there is the

difrtcul¢y of weconeilimg i¢ ut¢h Awticie W of the "me[ee

$econdlyv St may be coun*er--predix¢*ive. by bvzpdenimg suppiie$

wiigh requ±rements thait go beyond the obiigaeions o£ the ]IP{r,

*heye is a greaig risl: that we may Xese ighe mach more Smportant

ebjective ef secumimg aeceptance ef fuIX-scope $a£eguards. The

weuld-be ¢ustorne? may taxvza bo othewe le$$ dermmdin.cre $uppiiers.

X6e There is aXse the misk of irkwedac±ing anothexe element
                  r
of di$crimination iLn±o the hTIMI? ' between those }av couneceies

t"hieh meee certaim miRtm nucleaxe tiindustntai crequiremenics

azaa ichose?chiefly thirct woylct lav $tates, ¢ha¢ do noice There

i$ evezz the possibiXity of dividimg the worlct tiinto three (or

more) nu¢leadv clubs. The th'r$t wouldi be the nuclear`-weapon

$icatesg the secondi tho$e countyies thait accep¢ stoit oltly

NP[? but also alX additional ceestraints, and the th±rd those
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  count?ies theig Kxreefew bo wemain o"tside the *ernple and thaic

  mbgh* be *empted eo fowme a mvzeuaHi as$istance cZub among

 rkhemsetve$. AXkhougk : die esct een$ictev thi$ Xikely, it wo"ld

  be ft rno$* cteplowabke deveXepaen* '£ew rkhe f"tixee of imtetrmatienal

  se¢ueaty awaes khe pycsperdt:y cf the stttckeaxe imdmsljny}r which we

  ¢"st$ictev es$enXXkX iif the ezzecrewr ewk$S$ eef ehe 3dv980s is not

                                               ' ko be gegemplenged axyidi deepesceG in the l9E}O$e

  X7e : woulS $Rggesk Xhat g gyeaXi$tnpm".c pelicy shouid take

  aecownt of ±he £oXXoming ighree eonsirkeva*2o#sg

  (a> Fise$tly, as im. S}xXvace ha$ $amas & eeimtyy that inves¢s

                   '
' a bilXiost oy waoxee dioklacr$ izz k an"ckea:ge geower plantg shouZd at least

 be eertain ¢hat tehe $mpply of fuel tc tha¢ plaAt under

 accepted in¢e-v'mathiDmal $afegviaeeds wiXX be assixifed foy the

  Xifetime of ighe plant. The dgeme$tic probieras *ha$ the nuclear

  imdus℃ry face$ in mes* #£ *he ffree--m&rke* countries are

 £ormidable e"ottgh ut*heut ±he added threht that suppiies

 ftgeopt abwoad iway be Sgx*eyanxpted beeause gf changes im export

              ' po12ciesg ow that majow imve$tmenig$ im peaceful ffkxel cycle

 paant$ x?iary be jeopacrd2zed ff- #w ¢he same reasone

 <b) $e¢ondlyg as X $.aid here thtwee yeesu"s agoe the yepceoees$iing

  cat )xx$ been nyut of the bag $imce l95Sg and aiX our e££orks

 oanneig puk i* hack. im fack, i¢ iook$ as if the er)richmenic

 ca* i$ a]$e ewawXing oza¢ off iche hag ?aicheee c;uickX;ye

 <c) Mhtiedilyg the ciecasion be kcqua:we zau¢leax4 weapon$ or

 maeie&ev expXe$ixxes a$ es politicai one. erhere have been

 stumereu$ cteme xstrafiors *hae "tsine coizxtsicueies that wish *o

 maS.xi¢ain tha$ posiAtekozz ntZX, matu:if"&lly enovighg tee$isS fuil--

           '
 $eope safeguards. gven sc they aecep¢ certain supplies frrom

 eertain eown*wies unctey ehe eesto wepyocessimafe eonditione
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this wiil noC pyevent ehem from obtaining oichey supplies,

indigenously or abroad. Nor will iic prevent them from developing

or aeguiying repyoces$Sng oy enriehment technoiogy, if t.hey are

                                          '
determined to do soe ' '
                                '
l8e Xn othey words, the main barrier to proli£eraeion ]remains iche

poli£ieal wiXi and the eop non-proliferation priority remains as it

has beeza sinee l970. !t is eo bring aii the countries concerned into

the internationaL xton-proliferation regime by accession to blPT,

by fuLi application of the Mlateloleo Treaty or by aeceptance of

fuil-seope safeguards, Coneern about the inevitable spread of

$en$itive techno!ogles must not blind us to this reaiity or deflect

u$ from pursuing this cardinaX objeetive.

k9. MayIeonckudebyrecallingthatwhenyourForummetthree

years ago, we had just iearnt that it might not be possible to begin

the operation of the Tokai-Mura reprocessing piant, and that there

might be a major setbaek to Japan's carefuL plans and Xarge

investments aimed aic acquiring a degree o£ energy independenee threugh

the use ef plutoniurn in the fast breeder reactor. $inee the question

at issue eouLd have af£ected Japan's futvLre economic and well-being

anct industrial prosperity, $uch a setbaek cou)d not have been confined to

Che nuciear enexgy field aAd eould have pXaced serious $trains on

Japangs relations Kfith its partners abxoade
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20e Yertumathely, yeasoza and a $pirit of eornpromise promptly

pmevai}ede which made it possSble fo? epokai-IEur7a to start up,

it* keast oge ft limited hasi$. ts $e fax as wrE has centributed

bo $"eh compTomisesg it ha$ servedi a vaiuabXe pur7pose. Zt i$

o£ greae impoy¢ance thaX ehe pvogues$ alyeady made a;id the
                                            '
$pixpi* of eomppamise already demoR$¢rated should be maintained

in *he po$*--anE period wheit we seanch £otv a new consensu$

on Che basi$ of ArteieXe XXX anct :IXr of rkhe reyeaty, and when

*he time come$ fopm ye--openimg important biZateyaX zaego¢iatiense
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NRcigex,pm Xftdvtstncy ititd N"ckeeit]r No".-Ptr#lth:tex･ itti,oA:

Mxr. Chlti2rxaR, lkarties and Ggevnitley"eit,

ichitge-k you ficsc siving rce ichis eppo.w`L-unit> ico speitk beff,oscG tiftastu

Japan Atowtc Xneustkrial Forurn on this irit};extznt topi¢ ar $uch
itft itp..pi･:operiate inirfie. App]ropir±ate icirites becltuse iche r:o$℃. ii"-

veoricititrt inteirnatthona.l Gvenic kn this scesvec"L-' d"irinor the kitsi.-

2 yen]rs, Bamsiy, eh& ran-iernational Nucleltsc .T7ueZ CyciG Evaluats'on,

raNFCEi ha$ beGn or:i-iciailv t･ eyru±nfttifd onlE,･ lits"t week.

Aithough fokrraally nerl bXn.ding, rcNFCE's :rinding$ yRigh"L be ic'ne

trGchnical itnd acelteiRie tt&ct"ltk bas±$ of a itew gevkygiif.irgiltg co.TkTseit-

sus in "l-hths rfk'ekC. Pcres¢tk'citlly &kk of tiits S, indthRg$ havee bede.k

$up. gevkw･ -L"ifS by mo2:w irhftn 70 sineetde$ it=d ±vetezrnltitionpmuti oygftyzi･$=-t.i.oks,

it tfitct that canAot be cti$irggitrded x-oy the ff, utucre. Govecrneeemptl $

wth-ll itow ct-"ficitkr Meceivir}g emthdi "(iliges"Lmo"Lng" iL'hif XNYCE xptin(lin<gs

dxitw thG itp. yro-p-ria"L'g polit]'-ceel c6itclu$th･ons.

Ladiies esnd Gentk-rvio.n, bif-foxe I wL'll esdyess the <lfuest±ork, whkt

elesuen"v-s XNFCg filtdings raight off, fi,e!: fi,okr itik ±n`dee.v--"aicio"ain c<)A--

sensiks iR int's3e ftkrelt of･ r"aking itttcleftx enexgy wo.y.±dre;-ide ltvitikkbke

whiZe {ii･Rth.i"i.skng "vvhe iris}:$ off gecro±itf'eyit"L+jost, ehe XNFCg uaitltdienljff,

ltndi how x'hts mighin havG rkmp2±citic･ ioit$ on rivicldemex indus"Lm' xies

wo.w-･ kdiwidiG, lein reif plea$e "utllng beti oMe yci sc>yite <>f･ lhif va･{mathn

conc±usious o£･ tihe XNFC:. $tudy a$ an eye-wi"L-nes$ ito tkts eveltit.
Firom o"ec･ p.oint of view tho$e are the foUowing rftain fi."dtags

which are itoe placed in an ourdex to prioscttyr bu`LH wh±ch X p""L--

kn a¢cerda"ce with the alreadiv ritentiolted reitndate eff XNiC::                             j

3. I"ucleitur eRe)rgy i$ expected ico inckreftse its crolG in igeeting;

   the wontd's eneergy lteeds over thltv next SO y.eitncs.

2. XndependentlY o£ ec$actor s"L--yategies chos&n inhere is ltA "kgeitte･

   "eed fer consrfetrabl¥ $tepping up afforts tc> incxeit$e

   "-r- aniurR exptoration and produc#L-fien and ito overcome po$$1"=ie

   env±xonrnentitX, eeeriornic, politicitl, scciftl ititd othey co"$ickriti]kin$
   which rdight hitm.p. etr such <ievalol)yReRic, in a jolntly cooxcilinittedi

   effort by ura"iurk paoducing and ¢onsuraing countxie$t theix

                                                          "e -m



                          -2-

   de$igkitit･ e# ffniniitthdes ocr tiit&ikr th"d"siicthriig:.

3. A choice f,okr ft rkifdilcesit-ed tt- xke] cyc±e ln it cogxxt- ry dge"pezzds

   ttn a vitscthigicy cdwF ets-e=hftthcaX, ecoRo=`ici $o･"v"±ftXt fx'nairicifti

   ftltd in$tiic"irionkk fitctoys. A count-wy'$ view oT) thg gencaciti#ltZ

   itvttilitbiliity of itxaxxiurR foy rkts purr･ po$if$ itnd lteeds i,$ oA`･,

   pascitruoun2LM imhpoMt&stc]e, foir dixarepke iit decidi±"g whopitkrekr kltd

   wheit to deploy the bveedeer sy.stetas whethey i':o eGpZoy eelt

   open £uel c>rcle with ditsposal off speitt fuel elemsnts wtch-
   out betxg reptzrocessed okr tc> <}epl<)y a ckose(fi fueX cycZG etc.

   These x-itctoecs inity difffesc i" diiff"-exGnt s"Lmdites itndi leitd 4L-o

   d2ffekrenic agep. ececlatioft aRdi judgevaentc. We trega=rk ttkif convttft

   developmifRit -in X?;,YC: ofi, s"ch a p±usc･ fiXi$itic fi"di anakytiaces]

   fsc&rceewexk :"omy. waltXskzzg tf"eX cv･rclth decal$:,olt$ it$ ijlte off･ inhe

   tto$it･ thrR]icrt&scst' tres"i"L-$. XG-veby `""he sceitsons f,oy difcisigns

   oft Rny plt2rt off'･ inh& Suek =ycktt as bmvx-ng pldicifdi oft rk xltitthoftltk

   ecenoraic and te=hntoral- ba$is.

4. Xt has bth..en yecogni$ifdi, thnt iche eeRescgk,r xfit:/ue off gekudwloyii:iiR

   cftitnolj be d±sptw･"egenrdiif.r,. Whis is spe2t o"t :'-n iLNI.s xelevaikt

   pitecics on scepsvoce$s.kftg,, ktreede2-: degeXoyiyiexx"vny itikd LWR pl"i':- #=1ikva

   urec>r=le even 1fi ehth$ :gzkghic k`m pcritct.t-t$G be eltly vrkISd Eonc

   cpm"ec""athx $icitees. Xrktiit cr&geejw-e to bxreedieacs, a" k"kpoxtmeniw-.

   coftsgvk- R$"s wfi$ itechth,ifrc.ree.. on sche hthgh ity"ovifttr of, ge2ro$pectixre

   citp. thtiak co$ins oS fixtv.sin YBR's, oax devfiMoprae.ptrk co$th"-･ si geyor$pGcit.E.xye

   x- e- ducici#scs kit capititl. cost$, on thg ffcijnv.va.thc itnd fi･ iltltltciit:,

   "n&kttryitctiveltess of p-ye;na`L-wn"kre depX#yvaenic' ±lt den-.relopip4g

   ccuntyies aRd on a ra"L-tonal fcx coopexa"L--lve arscitngetaeit"k-' $.

5. rrlrie iraposctance oaf itssuxSkg ithe supg>ly oE fuekr itechn#l-<)gte$

   aRd heazz-r water ico make Rucdeit]r enthdevgy avaMable wcxidw±die
   was xecognisGd lts weZl. The Reed Eoy irep3roviitg lt$sikyasccg

   rnechantsms, geaxticalarty ico avoid tke ixyipaci off･ si.-,p.v-iy in"L-'sx--

   irikption$g was mcknow±e(ilgeCl. $orRe in$ijtut-5on&l pxopc>saZ$ tc

   cope successfuily w±"Lh digieergency cmses wexe mitdie.

5. Assurance ox" $upply hit$ &n ±mpaet oiri mintreistltg esT-"S･ pmvcttveZy
   ithe xi$ks oaf pncoltt"euration. }vtaxiigi$Sitg fi･uffX supply tt$s"]rftltce$

   itnd minimistng pxoU- fescit`L-ion xisks compXeiRent each other･ .
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   x Whg- ±fttcencstitkLfieltitk co"s=ieu$"mvh$$ {>ff･ the gescoliX-eyittiosc ec1$ks

      iitheirsftt x'n sewae otf iche so calied "san$±aL"k've poiRts" cdei ithdi

      fueX cyele has been s'naypeitsd.

   8. Xin hits bGigit scecognisefi thnce itgit±n ichitic' p-yoli:leirittloxx i$
                                                           2      pxivaacrily a p"kitjcitl, not it technlcal maitiner. Fxctw ee

      technicltX $taltdipoiitt no ahsolkktely pscolifeucit"Lta'on ir&si$tdiitic･

      fiuei cy.cle ex±$`L-$. Whttire ths fto ab$olute "tdichlticai afix".

      The construction &nd ptanned use o: fuel cycXe a"-acixxties

      fokr nualear pcwdix generkttolt ±s ltc)t the ova$te$`L- nox the
      rikc}$t g.-:.:ur"-Fwh.icielttiL iirou-te "t-o nikc]Gttsc weee}.;}olt$ but igight･ , zk"{le]r

      cesc4L-a±n cix¢ums'u-ltRc&s ffac±kixtuire such it indetrtltkiBg.

   9. No $tagk& judgereent abont-v iclr.e crtsk #ur"' p. iroltfekrittion S, acork lj･ he

      dif･ rfencent af' ueX cvcle$ caxx be yftitde thitt ±s viti±d fotr itow aftdi

      ffolr thdi ffuptLu.T-e.

  10. 0thekr fuel cyclesthan the U-Pu-cycle citr} onl"y big succes$-

      fuZZy dsge±oyed aftewir the ye&ir 2000 and ix will la$t sorite

      itime baf･ oire thein' ec cc>maGGrcial vtse w±IZ be av'"hieve(il. [fheurG-

      fove ichGix devekopmm.-Rt will be disregarded in thts coRtexsc.

  Y. Nuckeexv eReergy cftn be iyiitde woxkd'zadn･-idie itvitilahle while iRini--

     mising ithe ecisk of, prokiL"eeratioR.

  Zit reecdiGur tt-o tritconcthke tthese ts7o iflereen"L-$ ofi XNFCE, which arrff

  vaGltin･ ioRed it}>ovg, a"d hGr- e X tfind inhe mosit thrRposc'L-anic XNi;CE

  firi<iling, vayio"$ ruees"xes have been ideRtified and di$c tssed

' emd susgested to bm.. undigv>ac"L-ake". Those igeasures iriclude fonc

  igxayitpke:

  de ito irapecove ruechitn±srn$ ff, oy foirecit$ting de;aands fesc nucleaac

   powgv=M itltdi nucleaec ffuGl･ Xn this conicexic sceffeyeitce xit2gghic be

   ;fi&de tc alreitdy oRgcing activthtie$ in the XAEA, }g.iiA an･d XEA;

  be te step up ej`-:fokrts te incyea$e uyanluTR explokrattcn and pxe-

   diuct±oit and i;"prcve exployation #L-echnigue$;

  be to impkrove fuel $uppXy assuyance by establishing vitntoik$

                   tt
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  raechitr>Ssits lrkke ft beitteif iRtfoervait"L-k'oit $vsYwm"va on fvte] axrftiiecit.S.]iitv

                                        " di  cyekin'onofasouxds-potIR&rttetsd&-PZoyraento:,"'-emeeres.if;･kiC:tg' '

  r"ech&za.±sryis ±ft crase of, $upply dixxte.r-x"-p`L-i#n$ (fokr. exiti"pZe itn

  lnteirBlttlonltl esTiexrgnvitcy neicwoxk o-i naiti'onltl and x&gaonftX geoc>ls,

  an inicdikwAaitionitZ ffuei bdenk7

- to rebuild conffthSdge.-ltce in iche ljeirres off nuclear turadff by seek±itg

  conmoR apgecroaches agitimst the beekgiround oxpt" the need to i#cva:.l-:pm.o

  n"cleltir powetr avallable to all n3tions which wish to ll$w ±t          -
  fo-y. peaceful pur.poses aRd bo achteve this in a w&y that

  avoids pyolif-eirat±on whilG irespect±ng the sovereignwhIy o£,
  mations &itd inhe nittioy.al r}e$dis of technological deveiopmtekt;

- date uneekrljitke R & b Gffttoy'v-$ ffexv･ x･ w.A..ucinut &pt.xrkchmezkit- ]e.veks
                                        "
  ift :"ttek igkemenics S-onc new MesGasccb- creft=tosc$, Rlichoi.k{3h exeGpt- i<)B$

  ffoir $pec±al icypes wthkl pscobitb]y hitve ".+o be iT}kdie diftm.." tche

  geotest"L-x'itl bitck-£iictx'itg exisking ur, eacto]r$ rcity p"se itddlt3'honltl

 'pyobiercs, not "L-he least of ichgia bi.rdgeic･ a]r>.r;

-- to develoD and dereonsblvxa"vme cedn,pm`"nyltin i;n"iroved diivw.xsion -?-ifsi$itaite-

           x-  fieitAL-uye$ Qff, xep2roce$$thng inech"ol<>gta$, aj$c wrkich ecg$F>mect to

  bxeediGM f,uthl cycless ff,Qec e>/'m;gip.line co-loc:itly.lo= itkrk (#--conveenc--

  $wn;

- to ircptrove the c"sic/ben$fie sceiatioR eaf exisiti"g $iturneglta.vds

  rcifasu3rG$ and to develop esnd apge!y coittainrReftt fterkdi $uurveeiX3ntaRce

  ineasures coi"pkexkeBtakry to m&tental accountltncy, in pevticuXar

  fonc laxge Euel cycXe facUtcy;

- ito ¢on"L-]'-n"e wostk oit the ew$titbiishi"enic off a pluitoitium $totritge

  ureg±rugvk foac excess pluimoniura, accoxdiing ico iche XAEA stit"L-'"tes;

za ito conbinue d±scussions on opticns fox an iniceynitti.onal $pfilt?--"

  fuel reanageritant;

ts trO irapcrOVe inteyitit"L--Soniti eoopeacatioxx in the u"L-i'kiza"Li"lt ox"

  fueX c>･-'cke facil±ttes eixhesc by reaking avaiXabie nitinion･ml
  fiitclXitie$ ico keR(leM se]rvices ico couRttrle$ wi"Lh sraitlley "uclifitec.

  }>rogrltras eec' by e$tabMshing mu]tinat±cnal r"uel cycXe faciM.-
  ti,es, pscovidedi ehain vairious sptecific cendiiinion$ axe met, ffonc

                                                           h"-
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  exeexple iny"}e ltssu:citRce ttff sippX¥ cff- ehe paerir±=lpitic-a.ftg $ititit･ des

  i$ guRk:ltge.icc,edi by apg)k･r()pcrpmi ftit& &trcrascge;1>ffnt$7

.- to continue cozasuXtaticR$ oi> bilateiral itRd vauk"at&Mal basi$

  S#x s;itoginhing itdjusinmthltit otf pxobiems itscisiltg deF-y.om di-fffkrifi"g

  ltftixionftZ ±nitexesaL-s aftd poithcthes iit conRecptl ion wlwth nuc2a&x

  ffuel cyales, pos$ibly leadi,rxg to comaon appxoache$, 'v;±Ach

  xk±ght wveylrtuaXly acesult in uaoire foyma1 memsuyes.

Ladies and GeAtZeffien,

xNF･ CS' has Xltid diown a common Sact"itl bit$is osc which nox･; pokklj2cltX

acitloRs might ffolkow. W.h±$ wikl be ichG di&ci$ion otf ut.ovescerivapmv"S.-s.
whe studiy whit$elf vaight. b& chit-y.it<tpaw.xisdedi by tt･ke skogitit ":,ewwhiftdiiltg$,

bec no b±nditags". X think :NFCE, which itow daf･ initly is ff, intsh&Ci,
rcthght })e afcXiowGd by an rklpxyopwhT･ iatif aciciost y. hltsdi oxi- "di&rcDlt-

sinscitinion a"di ne- goti'atioit". TGehnthcal diGvelttgeyigenthL-s iike the

developvaeitt off ffuel eke;neRts wit] a leweer en]±chintwn"v g=･ a(3e Gor
sce$Git-T"-ch irifftctoy$g {Y}e &p}pliclt4L-L'wn <)f tfukrt.hsv).tr devel{>r.)e<il sltE,e-

g"aerds to ±itcrge `L:uel cyclG rceaciiitile$ raust- bew te=hit2citliy.

demoyistxat'Gd. Ths phase of expe3-ric taXk$, i¢x exittep. Xe in the
tsk,'

Aff.k.s on vexecthou$ icopic$ Z±ke thig s"wdeyagscw oaf grwtsxcff$$ plititonkk2!"

mig]/rk Xead to waggotiitdetta'osc$.

Lltdies anrk (}eRicleva-nr

whitic inigh"L- be irhe r"ltin elemezzins based oyi sthe oikin･ liitedi XNFC:

kft<itlmgs tc) })e po$sib±y u$ed in bu±l(iting a workdwi(ite co"$en$us
how to varkke use nuekeary .as"ltexgy woxldwidge" itvfti]ltb2e whiie ;kiRk-

wtsing `L-he x±$3<s of pcroLiEexation? I,e"v vae "L-ekk yc>it sollke =i `t-'k"$tw

$Zerceitts:

1) The peacafe=l "se of ngclear energy wiX2- nct be y$nounced of･.

   butc wiU gain morre irap, okrinance ±n t'ne future foy coveer- ing
   woerld eiteecgy neg(ls. Fo]f dievelopthRg couittzrie$ iic ceeit ak$e

   plity. a $thgitifiicltnic erole, buic iin wi±1 noit be it pltpigceit foer

   the whole developtng wekid.

2) Recogltition thitt l?lukralisre of p. ye-exisic±ng <itec±stoxi fRctr･ o]rs

   may Xead nations to diffestifnt,ju6gements itnd itgepyectattoA$
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   on wha"v- dedicatved afue] cvcle T:i-c;hhut bg best ffost e&ch fif･
                           "t ml
   icherRr and deuhitic i"L-- is thach cttuyktiry's fiec±sion wibiftrkn ift4.-gwo$x--

   BittioMal ebligatioit$, no".ny itftybod>"$ el$e.

3) ThGre is a lteed "-"･o ruiniiRise ultceiricanic±es in coltsui"en- er

   couittntes ±n receiving assukrtwd suppty wh±ch are cit}ji$ed

   by interventions of piroducex gove]rnyfients baseCI on the±x･

   Rattonal poMctas, in pdiscticuiar on lion-i)iro±ifexainiok

   polieies. Thevre ts it possibili"r o£ woecking o"tt cexljitim
   priRciples k"di "ieasu2re$ ljo lritprcve $uch fuel a$sucrances,

   Eoer exaixple bv Euzrtcheir dlwtreel<)x>vae]riit of initexnitaLny･ i<)nitl

           L .S "   in$txurasnts, s"LaRditecdi$ &itd pecftc"L-' ises icowardis it rfto=, e ce]:itltin

   itnd pecigdirkctitbke eceg2reg ofi k$$"ec- ancths of, supply.

4) Nucleity e"ekrgy crk" be pekde kxresutabkG while iainivaisiBg iche

   aci$k$ cf, pioliiencititjoit by us±itg a vitirieicv. ox" i':echnical,

   ilt$e' i"L-u"betonftl fixdi sRIGguitzrds measures. $ome ofi ihesw

   riteltsusce$ do ifxis"L- kkMeit{ly, ""c}kifurs have inc be =riJtericher develo}>e{l.

S> Aity fu-y.`Lhahe:r eff'£c):rin ix# xeeech # c#=$eitsu$ ceen oitly })e <ilc>ne

   in it cc"cer"Lthdedi eeff･ fiecyit #orcp.w.&heftrk±ltg $u-vpwh]iifx aBd ucecelvi"g

   sicltines ffokv n"ckffitnc sti."el mendi lt"cX,iteeer icechskologyr ftnd is

   no xikre a prthxrkMege if, #･g-gwoza cec- itnoin･kesc patraL-x'culitcr gi･roup.

scit<ilies ttRd Gege.in:/eraeRi

beff,ctrre I itdidisce$s the potdinicjltl ix#plicat±ons o-F XNFCE on
n:icieanc indusitecies, Ze"L rltif addsce$$ b-T."iefiy inhe pkrobleva otf

pntox co"$erk rights. X hmve hek-rd some people exguing

vece"tly, that XNFCE hit$ noe beelt abie to solve inhe pol±tical

piobZens wh±ch antse in this contex. X em not happ, y itbout

this $`L-atemenir becitu$e ZNFCE wM$ "ot a d±plorftitbic xtegoau-tati<)r}

&nd had no xnamdate to $olve poMtical gumv$tions it`L- kli. What

XNFCE d±d, ts raftkiRg sorfie revaaxkal)ie $taS.-- ecaeitts oR icA' e .p-yo})lera

of prioxr ceR$gnt; The wa¥ how $uch za' ghts have beeR dealt wiinh

in vitirlou$ woscking giroup$ clearky. show, inhalj thGiec existe"cr"e

and exencise does nct beXong to bhe bouquet oxrt common.ly ]recog--

Ri$ed 'measuves to'rcit×alxiti$e fuel and technoXogy sul>p, Zl.v ahs$uir&ltces

itftd to i"inirai$e pxolifeyittion iri$ks, which both corfiptifment

each other. WheRevex such right$ were discusseCl rkn working
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g2rpark,p ls 2; 3s ekf 5, the>-･ w&Lve =ritis±zed. MosceoevTekr, vxhe.we

tke>' exist, ichteiur c"myiton, pncedicicithie itgep]icga:-1-olt in ithe

f"1 iec-e was (itevaitR(itifd. The g}itecic oaf `c}ig fkkelL ckrclv- oit w-kj"-ch

ichese scighins px±mairtrtay ruk' ghSL- bit eeppXied, tbmat th$ mitinl¥

krepkrocas..s$thftgr witss ip. ltddiitthont f#"ltd "L-# be &R ltcirk'vXic¥

wkich was nct mt ali to bs coT?tlsrme{3 ork pecoliEexabic>cr? gkrok22?es.

cn the colttzraxy: tkG caeryykng tihirough of, ehose actixrixie$

wits ffounCI ico have (itiffe2rdint jyx$`L-rficaitioR on ge-)nexrg:tr axk(il

econovarkc gscound$ vaxying S, ncom one co"itV.-sty･ i':o anoljhe2r. Xn

additht±onr vitcrx'o"s oithifcr mseft$uscGs ln the itecea oS, technigu2,

$afeguards aRdi instit"tiokal･, wifMg commonky agkregdi in XNY::

te of"2-exr good gencosyects itc ba eA"r-, fipmwoci':ive koit--ptrolifiGscitx' ioit

"itfiGec"Litkiscg$.

x "u'"ly:L}< t'nit`'v- ltIL3. -tlr}e$e E.<iithits aft<il .F..it=ir･s wl.l.l bth titkeit Lxxico

itccDuRt in iche x-utit:-:e ili$ctts$±g"$ oit tttth$ ±repoacica:2ic icopthc.

Ascct iche Xast po±nt: "v-kmwo k';gpoerinitftce of eo"$"ktitljicge.$ thnsiceitd

oE up.ilatreyal av"'eL'tons v3ere k2-ghMghte-d foz- any futuve action.

Madte$ esAd Geninlevaen,

let vae now y"itke $oTftva pffer$oltkX 3r&iResyks ttn whait the i}"pXScittopioft$

of XNYC:. rcighin be ttk lt"cM･wex i"d"$t-vte$. rrhis 2$ a dieiicate

℃its}< X hmve ico f"kf' fuXl lrkth- scthwo cc>y#iitg £scox goveestnT:tva""L-, bia leit

me in2ry sk wkth yeu]: indiuig,snce. X woxkkt Xike to "ame ith$

fol- lowing ideits:

as Xndiustntes might gebl. rk Rew ixesh r"orv}enicutw ffxom XNFCE whe=

  carx¥ing ouir theinc kzkcifiasc ttctthvisti&s. They vaight u$e the

  !NYCE ffindiltg it$ itrgumeftin$ thn poithticitl debittess heaeriltgs,

  di$cussion$, and geuhlication$ par".-x'culaxr]y wheR ihe }olw

  off nitcleax w.owfix Sc)2r covescrkRg nititioBaX ptnd wo-rl<itw±de eitedntr.Agy

  Ree{Z$ and the u$e of (i±r"fezrent fuel cyc]e concept is l)e2Rg

  di$cussed. boR'ic £oi:get, that in XNYCg yeu' hmd ifne expeki';s
  oaf vaoye than 7<) sitates itnrk in"ceMititicicival c)irgityxi$ittioir!s "L-- c)-

  gethey ir} a hitheico ultiqzxe assg$s;ftenin- excencise oxrv a new

  techRoloov.
          ""

'- Indiu$tnctes shouXd focu$ on joiRt act-4Lvities itmong ueraltii:iva

  psoducimg and co"$uming state$ to $tep "p efferis in expXo-
   '
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                          -8-

  ac&`L-x'on it"di gexodu=tiovk of･ uyaltrkuva by joizalj vthykekLer･ thss

  tfiltrencial ccross invffs"L-' iygents etc. T:tey iiiiyht ideyy ttc> c-yntitte

  kritoftg inhGm$ewlves rRosce Gf･ ff3cient sllpply ritechitni$ivi ixu cft$es

  ofi, $upply izziceerxup"L-ihaon$; inhe>y rgtigh`u- tscy atHo ck･rpmvat;e it spoic

  ;gltkr]-:Gir fox SuwX ltltd a bettw.i･r ixxx"oscraittlon $:rsteva oii ithe

  exrltilltb±lity o-"re-j x"uel arRong ifach o"Lher.

- Indusic]ries raight' geool theiir activittes more thitn befo"T-e

  in $uch co$t･-inteRsive and technicallv se.n-sibive areas
                                       .-
  1alke the.didivelopment oar- tfitst birettdexs, wheere We$blbogevscn Euecope

  ka$ led the way being Xlked through agyeevaeRts al$o wixh

  Japan. K'he same might be app±±ed to rsprocessing.

- :/"dus"L"xies ygight creittm- sufureicthe"tt- iltinpmw-v"Sva s'L-cxg,ltge cftpitcitig'

  =n`L-iZ the eRd off i':'kts centur.v itlso wi"L-h ft vlew- of possMt)ly

  messisting otheM state$ "wt`L-h $raall nuclea]r poweer pyo{;xawwe$

  provid±ng inte-r.i-ie facthlrk`L-i'dis foif irhelx spenit ur"ue] and he-vptivts-

  bv cyeatiRa a posiitiv-di cllreate fioy ichsintv Rftirtioxxit1 ts". c>S

   .s "..  scucZeex eneygy tin their states.

- :ndu$innte$ rgthght dievelop joisct s`L-rat.egies fox devv'eko-pimg

  cc)utRirr2es, ai$o titking in"L-o accDult`L- the plucralist2c apwh>ucokch

  off dectsiozz fitcinoer$ in devGXogeing countcrtes, pitrtticulakriy

  l>k$e(ii c}i:t itheix $pecrkEtL<, ff lult&it=iit1, re$ov!i:ce$ itnd pc>lLkLL'c:itX

  sic] uctuyes.

- XBdu$tkries $ho"ld coA"L'x-xxue clo$est cov}pevaticn wthifn statG

  esu'thoriities 2it, let rfte call iti, "Non-Pcrol±ereitx'on Reseitxch

  Devalopment aitd Demo"sdrat±on", ioy example in the a]rea
  ox" fuel eteme"t$ wtth lew eRirichmeftit gvade afa>3f trre$eanch

  xeecterss in the axea of ftppMcabU/ ixy of, saf,eguayd$ or}

  big fuel cy.cie J-."acU±ties &kd in the area of new tech"ical
  (kevG±opTgent$ Eo2･f xep-yoc:es$ing fieitici.t:sc"es its "lhey ax･"e ti2rleu"i

  out pkresaRitly air Toklti ri"cra.

th Xr}dusthcry shouXd tltke ltn itcitive gftirt iR cor-$uktx'ng sic' a`L'es

  in the political dlscussions which wrkll come up fosc exltmple

  with vesgeect to an inteMnational excess -pluYvoniuTit siconcage

  veglrce oir woerkiRg out joilttly c#rmon appscoaches of "acleftsc

  t2radff to e"joy a maxitaura afyeedom of intexvention rights

  aRrt echex "ncexi atnties.

                                                          ta "-
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Ladrkes esltdi G&ntlerfteyii '

the indi$punsable breath±ng $p"v]ll that XNYC: hit$ prov･±died

has been u$edi coitstyuct±valyi w±SL-h slgnif,icftne pyogx:ess

in narrow±ng the gap an6 cveiticing a common fiacuit± ba$is
foy the politi=al negotia-tion inhat could foZlow rie:.g.

Dr. ITRai in "NucXeair ffitgekeeiring Xntevscnat±onal" of Dec-.n--･mbeir 79
sitggptut$"Led, that INFCE raighic be reairxanged andi utilized ichi$

tiiRe with a less foirmal and a less techn±cal, bulj ;itove
fk&><±})Gi ar}<it rfic>R:e pelthiticitZ i"itit(kitte. Iit trGsy)orise imay X

jmst point wut that i--his would be the kind o:r work fo]r whtch

iche ZAEA was creftted and govetrrnments w±kX now have to see
w'natht yole MEA. should play im e.' his respect.

FurthexT"orra.Js the rvFCE results wUX, among otheecs, be fein--

rualiy titken rkltito acco"nt iit sorite x'mp, oxljitnt govexitraen"Litk

di$cus$ions and itego;L-iattons in the neax afutuve. Those in-

¢lude:

- the negotiatielts and "L-itlk$ between t'ite Unitad' States ltnct

  "avitn,    k

- the in- itlks betwe&n gifRATOr.a ititd ithe USA on sche bit$i$ oS `ts-he

  gS-Ngsc-Pnc<)liffex･ tstioit eec`Lin- cx- 1978, the NN?A, Sec. 304,

- the n&gottatioRs beaL+ween ffURAWOM, Canada and Ausicxalia on

  nucldiittr txansfifurs, the suppiy e:" neetueritl uirltn±um inckuded,

                                                    '
- the irenegotiation.s betweeR iche U"1ited $tate$ itn･ct' ;nitny oichesc

  states on bUateral cooperatioR--agreey"e-nthtsf wheve thQ NNPA

  asks four $oxne new Might$ of･ irhe g$A ino be imcoy･ pevatad.

Apa]r'"tr froiit the$e conerete e.x:a;ytple$ whexe rN'S'C)iil irestl"ts wUl

be an impuin, the Vitited S"Leces w±ll hitve `L-o icitke lnto account
XNFeff findings when xecon$iderip.g the Nucieay Noit-Pxolifeer&-L-' toR-

ju-ct. Xn $eveyal paacit$ of thi$ iitw it i$ spait o"it, trhltit ichif

p.y.e$en1 sections shouki Bet p"Tnyeju<ilge itity XNIICE results, fowh?-

exampte $ec. 303a by wh±ch Ssc. 131d of the AtoiRic Enijtrgy Acir
is xefoscfguiatefis and Sec. 307.

                                                        p--
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The$& ptt2rsc$ cff thif. imew deak f#kv mwox'meee-v2& w2eh $ik<h ivap#erititltas.

itfffR$ Mkpmv pth]±#er con$en`; xrigh'ts on i-reperccg$$lng oE eerigi"mel

ifS svatescthaZr orr fift th･e gue$eioza #f txititsfeer of yep-yocas.N$$2ng

tech"ology.
M&st but y}oblv ]ea$`L' X wo"ld di3'-ltdi it iogical, inhait ichasv XNYCS

xe$ukts wi].l, bG icitkecMts.R ±nico ltcceuftic du.y-Alng iche pxrvparfitoxy

phit$e ofur" thG se<:Qftdi NPT Revtew-Coltff.disceRce itnd ln ithe

coltffescence it$eif, Xit"L-ex fun Augu$t ox" ichi$ yffsac. These

exitmple$ should dio it "w iMRsitrabe the gesuera±r pxactical
poliitaca! ivaplicittthon$ XNFeS xTtight hitve.

URffoscic･ ukittekv itthmth k$ AL-oo kkrui+in-ed ito dth$cuss inhpmv natwhioscak
            as
ifgpM-=eeink'ok$ XNgC: i"iw.ktr heett･e rk= x7it]:ic:t$ $itittes. Olte s.-th±ng,

hcwGvifdey･ , X w#"kct k- ":g.kas tr･.# stnces$: altdepesc6elticMy ofi how y"u

]regitird XNFCE to be "$ecbetsfiu] sx k)"c u$efi･"lf wanw hitvff gltlke<ii a

tirsvaendou$ cap. ititl of kij`L'=' e-r "ltdewhy･ $Lvc-k"rki"g, off, d±scussthng

Xess emotta'olt&illt gindi vaokre ttinjec"L-iveky in corepwhv. ehGltd±ng

adequatelv techltical endi iR$tiitution3X a$pdects oi thl$

$ovhis"u-tcatwd to>±c, itRdi tt ththftk t-hatw wa$ worrehwilG. Xwh

wot}ld be tt pity ;'Lf gse k"$s tr･hts mwi"antviyR.

Ladies mitd Gfisctk&xtw"s X k:k p..--.asbupexw･ ed aL-c lt"swGy yokiir g"e$"v-x'Qlt$

lit"{ekr thn tkG dith$.s-""s$kijlt. T;a･.itkk you



              Nucleax Ekexgy and Non-Prolifexation

            Re"iaxks at ehe Z3th Anr}uaZ Meeting of the
                   JAIF -- March 4, l980, Tokyo
                     by WilM.am C. $almon
                   Ue $e De}?asctmenic of $tate

     {ehe Xnteecna"L-iozaa& N"cleasc FueX Cycle Evaiuation was

vecsnt2y ¢ompleted. Befoure I give you vay own ichoughts

en its signiEicaAt scesults aitd on "exLL s℃eps, X would

ISke to make icwo obsexvations.

     yixst, soeieties wonk foy a workd at peaceg a

$tabae intexnational political envixonment with no sudden

significant diseurbitnce$ ico upsetr that stahility. Reliable

and adec{uaite enescgy is it }<ey factoM boday to worid politi-

cal sicabUtcy. Nucleax enexgy for powey pModuction is

Recessary fiotr adequate enescgy supply7 but further expan-

sion in n"cleax explosive capabUtcy will signift'cantly

mpset would stabUity. We music siraultaneously work for

both deFendable, safe nuclear power as weU as the

absence eE emy inerea$ed potcential ffox explosive$. Each

governTReRt scespeRds te its pubiicgs preception of these

two aspect$. U. $. pvegvaras and geolicies axe not

exception$.

     Secondie othesc coltcu-v.yent energy activities are

essential tco eur tMea£inenit of ltuclear powex. We must:
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puxsue aiZ sceasonable developrnent off yenewable eneMgy

$oureess eeg.: solars biornasss husband known nonny

xenewabXe energy sources also pexmittipg theiac longrterm

avaiXability fiox non-energy usesg efficientXy use the

mlnimum eRergy we needF and keep oux population.grgwth
                       '
uftder contxol WG $ometimes forcget that wh"e we look

fiox technical solutlons we ave ehe souxce ofi ouy problems,

XNIF}CE

     ZNiTCE brought togethesc over 60 countrtes to study iche

xealistic choices availabie in the furthex development of

nucleex power - choices reflecting economicss safety and

"on-pxelifexaeion. President Cartesc welcomed the seudy,

and appreciated the major eEforts of so rRany peopie that

went inbo "he wouk of the evaluation. He said that the

U. S. wUl take the scesults into account in U. $. domestic

and internationai nuclear policie$.

     XNFCE was not a victory fiox one side noac a defeat fosc

another. Xt did not negotiate solutions to the future of

iche nucleasc imel cycle. I bel±eve XNFCff wa$ successful

in its as$igned task of xeflecting a wide vange of prospec-

tivesg judgments and viewpoinins on the seve-scal aspects

oE the itel cyele. Qn most mattescs of $vtbstance a single

view was agxeed. On othescs dlfferences wesce expxessed in
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the vepexe.

     Z shouid like eo sceiesc to a Sew XbgFCE matters that

strike me as pairekculascly "seful and ico ritention a few

aMeas where sovae caution is wascraftte{it.

      Yixste INFCE has hei..ped to veyftedy iche tensions

inLhain weve developing batween suppliexs and consumeacs.

We now bette-r undescstand each othesc's ebjeebives" needse ･

and lntexests. We have a beteer appxeciatioit of global

Rucleasc eneergy needs and scesourcesg wortdwide eonce3rns

about nucleax psolifexation, and the iteehnicaX and

institutional pucoble:Rs and possibU±ties ehat lie befoMe

"s. Theece as hroad agreement that there ave }pxoliEexation

risks associated with nucZeax poweHT and measuxes to make

such sctsks ru"ove tolevabXe ltnd maftageabke. Aisos it is

noe appropxiate to xaake bscoad genexalSzations about the

covapa]rative pscolifevation utsks oti differenic fi"el cycles.

Howevescs we can all shaere the asse$syfieRt that itheye are

$ubstaftaL-lal utsks associated with weapons-usable material$

and the tgahneXogies inhat cen prcd"ce ithem.

     X beXSexre ljhec XNFCE peovide$ it good evaluation of

iche factoec$ beexing cn pxospect±ve avaUabiliicy of natural

uranium. eeowevexs on the deraand side, ichexe wUl be a

.. t
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need fox periodi.c xevision off the estima℃es developed

in XNFCE. The data i$ ovex two years eld and there

have been iascge xeductions in aceactox ordescs and lepgthy

delays in const]uction sehedules. For the United Staices

pecojeebions ffonc X995 nuclear capacity have dyopped about

30 percent. As construct±on of additional fuei cycle

Eacilities and iche introduction ofi new technolpgies depend

on demaBd-supply velationships, tc i$ i!nportane ichaic

e$bimaices be kept up--eo-date.

     Repxocessing, recycling of pluboniurn in ISght water

sceactoscse and the need aRd timing fosc breeders wexe key

issues ik XN-i"CE. Frora !ny pexspective, several important

                                      'insights emeyged. '

     WhUe xepxocess±#g has been prefeured by $ome natio.ns

as iche way ino deal with spent fuelr ithe Evaluation makes

ft cleatrr that othexr choices ave feasibie. Spenic fuel

can be stoyed saEely on an intexira ox long-term basi$e

                             'aRd texminaX disposaZ wi'thout veprocessipg appeaxs to be

& xealistic eption foer eiinhesc economic ox nonpxoliEevation

xeasens.

     The gxeait majoyity of participanins sharedi the view

ehats fosc ecoRomic xeasoRs, when reprccessing plants asce
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balkt they, kike enri¢hmeit`L plant$, should be large in

seale. A"de apart Escom economicss scale i$ an important

consideratioyi for nonpinrolifexation veasons.

     Zt i$ woyth noting that all agxeed that the economic

advan℃age oS, piutonium recycle in light wateac readrors

wlU at best be small.

     Effective inteMnational saEeguayds are essential7

parklculascly fiox enrichment, sceproces$ingr and fabrica=r

             'biolt oE plutonium otr highXy enyiehed uranium. Safeguards

planning should be aic the earliest stages of plant

design. High prioxtty should be given to the testipg and

opeim±zation of new impscoveq safeguards yRGthods fo3r these
                               'sen$itive fuel cycke siceps. While safeguaxds alone will

not yainixRize pxokiferabion utsks fxom sensitve fuel cycie

aetivitiesg X am convinced thain compresensive saEeguards

coverage will be necessaxy iE nucleay power is to play its

pscoper xoie in meeting global enexgy needs.

               '
     Con$Myaints that now apply to ireproces$ing and to

sepayate<i pluionium need ico be xeinEoxced by othesc pscotec-

tive mechanisms. Foy separated plutonium, iic wa$ scecoiu-r

mended that special attention $hould be given to placing

excess pl"konium under inCernational ovexsighr. The U. S.
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                                                        '
is pre}?axed to woxk coope]fativeky fox an eESective iRte]--

nationaX plutoni,um stovage yegime.

     Whe need and prospects Eosc bxeeders axe given con-

siderable attention. Thesce is Ro question thaic ove' sc the

long teurR breeders eould extend uranium xesources in a

dramatic way. This accounits fosc the heavy investments

that the U. S. and othex nations asce makimg in develop±ng

ehe bxeedeac and in assessing the feasibil&y, economics,
                                                    '
and pxolifeyation irrtplieations of tcs techno;gy. But the

hreedex ls Aot wiehout its costsg Miskse and uncertainties.

ThG need and timing. of bveeder developmenic wUl vary

amozag eountrie$ depending on their technieal infrastscue-

Zure, ekectsclc gyid sizee coRfidence in aceess to uvanium

xesouscce$e and oiche2r factosc$. EspeciaUy i;aposctant is

the Melation$hip betwee" de;ita"d fox power and the avaU-

ability aRd pxice of uran±urae

     Xn the axea ofi nucleasc $upplyy XNFCE scecognized that

a countMy pursutng a nuclear powesc progscam needs to plan

ahead wiich cektidence 3regaxdiAg sceactonc fuek supply and

dlsposition off spene EueX. It will be erucial to pvesexve

a high degvee ef confidence and stabilfty in ltuclear

supply xelations if nueleax power is to scemain a viable

energy optioik and if the pxemature spsead of sensitive
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faciMties is to be avoided. There is a need Soac gsceatey

pMedictabiliity in nonpscoUferation eokditic>ns and the

prejudicial resulics oE ahrupt ox unilatexal cha4ges in

conditions of supply. A2so, suppllers cannot be expected

to Exeeze theiy policies osc to ignonce s±tuations that

!night seyiously aggxavate efforts to prevent the spMead

                                  'of nucleax weapons.

!t[g}pt,teg,tis!l to f USP1x

     The results ofi ZNFCE wiU be icaken into sestous

account as we xeview our policy; we hope others wUl do

this also. I note that many aspects of currenit U.S.

policy are xeinforced by the iresults of XNFCE. These

include: .
-- £ueX cycle developrneRt ;rtust baiance eneygy needs with

   non-prollferation sceguivemenes.

---- ZAEA safeguards should be stscengthened and impxoved

-- Reseascch xeactors should be convexted to the use of

   kow enutched uraniume

--- There should be intrexnationaZ eoRtrol of excess civU

   plutonium.

          g
-- The use oS pXuiconium in light waicey reaetors has Mttle
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   if any economic beRefit.

-- Reprocessing ±s not a pyereguisiice for managSng nucleax

   waste, and inicernational e£Eorts to expand spent

   afuel storage capacity should be pursued.

--- Bveedeur ureactoms, while an irnportanic eneygy option

':' fox a number of statese are not "kely to be attractive

   icQ states with vaodest nuclear pscogscams.

                               '
{rhexe aMe ichen othesc aspects of XNFCE conclusions which

we wiU have to take into seyious account Sn considering

U.S. nucZeasc non-prolifeacation and export poiicy. Fore-

rcost araong these is the concern voiced about reliabUity

Qf supply aRd the exeMcise oE bUateral rights in a manRex

thae allows xecipients to plan,confidentiy the developrnent

of their nucleax fuel cycles.

Next Stceps

     One oE the Eixst ordetrrs of business is Sor key supplietrr$

and recipient states to move toward agsceement on the gyound

rules for the sepaxation and handiing of plutonium. Agscee-

ment on an effecbive !A]]A Ineernational Plutonium Storage

Regime (IPS) i$ a central element of this. In additionf

agreernenk beeween supptiers aRd vecipients on the exercise
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of prionc consent rights with regard to pXutonium sepayar

tion and use will be needed. We asce confident that we

can xeach agreenient on axrangements and non-pyoliferation

objectives.

     A second irnpoytant eiement is fox greaterc sceliabUity

ofi supply ofi non-sensitive nuclear equipment and material

for scecipients who have accepted non-pscoliferation com-

mitments $uch as the NPT oM equivalent EuU-scope $afe-

guards. Supplier states, including the U.S.e can make

gsceatex efforts to impxove the tiraeXiness and xeliab"ity

of their supply through such things as Zong--term licensing.

A fuel bank and oichesc back-up arrangements can also play

                                       'a useful scole in this xegard.

     [ghere should also be incsceased political and Einanc±al

$upport fosc rkmprcvement in IAEA saEeguardsfi particulariy

advanced techniques fox safeguarding sensitive facilities.

        '
     I also look toward inexeased attention to possible

mult±national axrangerftents for sensitive EacUities to

increase the barriers to misuse of such facilities. Xn

additione we should work toward agaceement that development

of new sensitive Eacilities should be in step with intey-

natlonai xequivements Eor enrichrnent and plutonium for
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economically justtfied programs and that such facSl±ties

$hould be designed to enhance the effectiveness oE

saEeguards and to incoxporate other barriers to

pxoXiEescation.

     rNFCE produced a cominon factuai backgxound and a

sound base Eor furthex deveioprnent of peaceful nuclear

power. That development will ncequire the full and close

coopercation of nations with signtiCant commitments to

nuclear power. Each nation wUl bring to that cooperation

the belie£s and commitments of its own pgople. The

enduring strength of that future development will depend

on the abUity of that cooperation to meid the differing

beliefis and needs 'of the nations involved. Patience and

under$tanding will be essential to success.

'



:gllgg'esrex{g?zlsue t#esoZiil;ge esewssxmus:

   k ss WBkgA sc A

t:) ,g,..4.->,v?.r".':..t..tag ,･e." .2:.-"vr'.s..4'i--rr t./;n,pt..

              EMBARGO CJN-Tlff･E.
             ,,tyig ?-lw.i gg=ma

twikg.dxe. eeizgx:: egeueagwhkw

 es*ang ss#icee$ gess wa"ekgeexe weswgw ptk Xkg#$Xeevig

<asasYg Zge maee e#gkstee, lp6 zzcanck xg$e, ew#ky*>

       Xss esmedeesc igit unctgge$igexgct geg#$Zeev vk#ljss $x}rk ?ge$#ei#as #n

i2{'ig:sfl[l//f,･lk,g"gts,if.4,r-,,:ffxve-.rkgg gw£#gf,zgek.gz:･ kg X･ ¥･ g>,, ]2s.g¥#wh

 eneueev <me) suay ssgig tsee skwewxeg.

       Xscpgescicaceee #af xtwaeta#$sc ig#eexegy rkit#Zwactimeg Stcg ctX.es#awwatsge-

 ges ljee weeXazgg iee Xasg#$Zgvig $##ss. Wkibe alXw#y$ $tseeg$ing

 ichatc iig $kaszaZct bs zassigdi st"ge peeeee#steeg geuwp### #asZge enrk gegig g$

 a mean$ oss waiXitc#swyg eee#ss#waic asxe ge#kascae#g pmew. xe#$$wasediesg igin@ pggeeew

 eefuk za$igss o# sswaekeate ee#wgge aces rkig$ igeeekkxkeeXgegfuee$ Xeese eecpssew-

 maae anct $#eiaZ dieyaleymgzzig $sce eeess$iijexe#ct gxga taaXkexe$bXee wSgue

.wog
.af.ptevagry c#imp. Ig.rizptglf#"eewa wa#xee $# tn igk$ yxee$gwaig iggeuegct #sseescew

 $ituakiext tw winiek yymljlk¥m$ *af aXX kme$ #X #eeewg:g buawag be#e*ee-

 me s maaCkeeexe oS izaixema$¢th"xesX eewxeegme sc#uee igkan gvagxe kt#st#sc#e xe*xe

 $zacin xeea$#eeess Xwagg$Xgvias n$ eeete #st xtin# gasecuerk#sc$ #ff ekee asptk-

 aXigaect masveemaezaes hth$ erkdi#gvezaswerk wthSbu #igkoeme me#zaecXigeect egewaigwi-

 e$ t# gkvee peeMceafwaX wa$es #st Nss gx:k npppaywaAkirs pXsege gk$ge ljitpm

 hiax icintw wageaxakigogerk uaevemezaig. kts eimig ssampee# k#waeskSgeeek guai#

 in k979R Zine gzagskei"xt gest Nges,trkexe#ffijncges w#$ dithsseza$$#ct exkdi e#zaut-

 eX"$icss$ geeeptc@ds $wapp#twtriscg' Ckte mazaigzaeeZ ge##p#geaigkeme itst eegeeec-

 eekagm¥ct thxxct diigvetaepimeg eeunCeeSljQ. :ic wg$ #rm$# wagsc#¥ct eingkeg

 $ft fgeq anas S#xma #af meigeemegigi*gg$XX,ct#eq"#eratcrk"k be#ct $eees#mapa$$eedi

                                  t pxeo'k):i.*eqas #st Nss ;s.:x:, 2e$ stzakZ agc#:gk･*vaS)<l ee.. <lr...,lilA}9.ilFi-il:.ll.:llr.{i.ithth..X <Lewdi･Pgegtwtii"tm..

 #.exeairiezz> kmapirkesgeaeeee$. ewhescest.g.x.@.,-,`ek# ge:rcge#$gx st'is-'xeW''ifk-@'--tw'''F "

 eewastexeeaseee #ss aZZ $$peciggof ma <ee# b$ laigX# bey k9aS> w$es ssza-

 pptsscigagctee



一薫一

ぬ縫謬

書ぬ奪

蹴露霧

　冨慧馨Φ蕪田鼠閣鼠騒　蕊回田

　麗甑硫糖ぬ鴫鷺磁臨鑑蕪無記義藤弓

鋸四魔畿遺讐雛麗麟撫響恥薫一翼鳳鶯蓼驚瓢競撫鯨雛（翼鋤
．／　

a鱒r
　磁鎚四脚羅四二籔繊難
　鱗四二三明騨雛鑑蕪

　　ぬ寵鱒轄輪藝誠露媚灘即急纂響難難二三翫霧馨誌寵騒

騒纂聯鋳織…難簿欝毒無一門幽門鱒・轟麹
惣癬奪議農鴬叢毒臨叢急　窪蓬》羅難難ゑ鴬罪　総藝暴鼠羅壽鴛　難ぎ　慮嚢灘難　無欝　灘篇《襲蔑蓼蕪蟄　欝禽鼠茎鴎臨鰹

鎚痴愚騰瓢二品騎嫉三三麗蟹田簸，．鎚．鯵誕塾酸＿一…
　　　　　　　　　　　導轟胴裏｝蓼窯籔零四馬　鷺鼠鴛為　鴬二幅　二三　鑑難　臨急蕊　嚢鼠書急織離　簸黛　鼠勤謬

　　　　　　　　　　　　　　　　　　　　　　　　　　　議4鴫嚢三篶（羅艦難瀧講矯）

　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　霧糞　｝’・

　　　　　　　　　　　　　　　　　　　　　　　ドか　 　　げ　　　　　　　　　コ　　　　　 @　　　　　　　　　へ　　ゆド　　ノ

h総響卿灘噂轟や書譲難馨難轟鼠糠戯鑛嚢瓢凹凹丁丁疑蔑記憶嚢
　　　　　　　　　　　　　　　　　　韓嚢　蟹蕊㌻訟　㌻灘嚢　萎》藁《》驚　義難黛義馨竃慧馨簸鴬象亀義§灘　難慮

　　　　　　　　　　　　　　　鶴難灘鑓戯媛論判霧箕鷺。

　　　　　　　　　　　　　馨難　臨難穿鷺欝　鑑奪難　馨驚ζ》饗虚慧馨無蕪難轟難　護毒欝蕪》《｝饗難欝翼犠霧籍篶誕蕪㌢鼠義ぬ鼠露箏

　　　　　　　鼠器㌻灘翁　黛訟馨急範導憲羅犠《鵡蓼難欝論箏饗響欝象　鑓議欝鴬戴晃禽鑑霧　毒趨轟壽㌻轟巷零急夢誌轟慮

　　　　　　　急翻麗蹴蕪瀞葬醗欝葦蕊鵜聾轄踊齢．（馨難壁論幽聯
　　　　　　　　　　　　　　　　　　　　　　ノ　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　ゾ

　　　　　　　踊，鋤拗，／繋難鑓欝論蓼欝四四漁糞詰麟櫨淋鴬輪紬薦
　　　　　　　　　　　　　　　　　　　げ　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　ノ

　　　　　　灘離職鑓諺1纏讐灘灘・灘馨磁臨

塾痴轟器黙魏X識灘∴総鵜讐1麟轟訊鵬㌻
　　　　　　　鋤　雛鱒臨画　！叢謙霧奪1ン　難㌢蕪胤急蕪覧》急馨　一諾　毒口｝蕪裏　急譲　蕪鼠難く》轟毒㌻　壽購書奮孟《義霧慧零　畿《曳

　　　　　　　誌ぬ燃糠藪騨醜鷺驚瓢醜幾蕊7翻畿灘議婆畿馨騨瓢鱗騒欝縮・恥

　　　　　　　麟磁拡鰹滲漁鱗憶鞭縫驚難野韓滋膿韓馨襲驚誠灘壽轄難一義講畿灘愈
　　　　　　　瓢幽繍纏蜘麟轍轄・義同轍畿鍛慮縁鱗・舞轄
　　　　　　　識鴛《｝盈難婁灘　裏》《》騨蓼野　難㌻灘㌻急難蕊壽　膿《義馨誉　義急難毒誤毒譲義《｝論蕪　義藩　嚢慮　舞轟奪　嚢騨嚥奪驚　竃》意

　　　　　　　10　◎◎o　騨嚇　　　　　　　　　　　；

　　　　　　㎏　轟鞍欝鼠壽薫ぎ隠嚢；党｝ぬ難　驚難蓼嚢　玄毒慧｝論篇箒急難籠野欝箒蟹難灘盤　諜舞識罎　》蟄ゑ惣《診i雲）1禽霧

瓢蕊輪輪総欝鍵訟婁鷲　鷺馨嚢錘毅繁磁婁帯副簿翼蟷欝灘薦惣μ難一
鵬捻翻雛鵬・羅繋憶ン馨；黙露馨誌㌢無融麟響鑓轟難山無難鋸急礪寵阻

撫三輪三田欝擁㌢藤遍．輪軸日置欝醜澄隔壁雛馨旧跡堂幅畿嚢誠鎌
鱒暴鰐藍鱒熊胆輪止誌蕪箒馨篇難雛蕊蟹鍛豊鵡三豊磁穿馨鍛壼鼠鱒罰両州讐
　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　じボど　　　　　　　　　の　り　　　　　ハヒ　コ　　　　　ロド　

餓雛響窯総蕪慧繋蕃蟻奪欝翻難鑑群糠麟毒媛鍵繋彫、漁繕壽集舗畑籔塑・
麺加廊露轍慮鉱癖『奪鄭欝欝選鉱誹轟舞。蜘岬山勤
慮囎ぬ鍍蹴鱒ユ鷺欝ぬ麟驚鱒襲鋸醜叢雛幕繋蟹r難峯麟弓馬磁鴬町臨
鋤贋判撫鱒鱒毒織韓騨灘購威濾鵜盈鐵銘繍講．
亀　鴬雄蕪罵難諜鴬蔑蕊離難賑轟藝　懸購叢懸嵐難ン　導蓼篇悪驚論難鴛鋭蕊箒饗嚢璽馨鴛撃　鴬灘難　ξ沁蔑騒懇㌻急磐

㈱瀧誠擁雛艦讐義難簿驚欝無繋四葬獄麓議馨難撃ぬ羅駿韓鎚臨騨鋸

贈…一締〆夢一ぐ：一・即ヤ6艇
　／

／》姦レつノ

　　　　矯ン・象，



　　ゆ騰　♪　㈱

t輪購鋸諮鍼盈響鵜。轟蓼韓臨載ぎ箏欝轄蟻奪熱磁磁盛馬義雛畿婁奪一

鵬蹴灘磁隠漁纈罠ゆ㌻漁鼠癒響蔑篇継驚撫難韓犠㌻野雛壽囎　灘韓轄
灘即急蕪臆　欝憩撰重留蕪羅急1急㌻ン　《》慮　霧鷺裏）誤》急i辱壽　縷畿　急蓼議懇奪　i識鴬馨野慮婁欝蓼轟《夢響　箒萱

門y量◎鷲鼠騨謡糠罵鋳。鞠響礁四川即急畿鱗鞭蕊毅瓢ゑ激縫薦鰭一
襲《》P獣義脚《鼠馨　懇i隠《鳩　急ぬ謬慧薫慮裏鶏鑑欝識㌻撃　就灘瀦急難羅岬町㌻難《鼠欝嵐雛露簸義臨慧霧麗評

鴬義◎蕊日工　《誠》導沿書門田鴛誕轟麗韓　轟蔑麗急胤叢響『響　《》鷺驚　《》難　慮號毒中　鶏三川急脅　駿わ急ユ蔑㌻孟響町

罵急忍激　な）奪　《鼠書v簿ユ嚢襲馨羅　皿盛　《｝《》騒蕊濃尋灘戦野四二轟　雛蔑驚蔦ぬ　四阿奪灘駿㌻義軍識川中　¢鞭磁

㊤欝盤寵幡議濾識蜘騨編馨欝露鵜羅慮鞭艦鞭蕊鍵罎轟鱒罵鴨川・

　　　　　　　馨二二二二三訂》魏騨急麟辮鋤轄鱒識・㍑

誌驚瑠謬二三顯鑑遺習三二灘謄二二£蓼三一無二嬉舗一二鼠鋸
鰭鵯ゆ鵬糖鑑総鶴雛蕪隠熱齢急蕪雛霧鋸鍼隠噂鴛撫磁聴認鵬工鎗罫
　　　　　　　　　　　　　　　　　　　　　　　　　ゑ　に　　　　　　　　　　　　　り　　　　　　　　ブ　　　　　　　　　　　　　　　
　　　　　　　　　　　　　　　　　　ノねロアロ　　峯）§欝翁欝　鵡　導簸轟竈欝豊鼠鵬1三四二馨　急鴬　叢葱《》鷺急羅　魂譲壽　藤馨　蕪陰欝書鍵藩嚢講豊　窓蕊轟鴬　義鎗⑳

v晶卿誕露蔭鵬鵡醜醜四隅曲調難阿智鰭畿慧導鱒鋤岬町急鍵慮川下鵬一

璃鞭騰讐霧鋤繊鞠戯鐵鵜興野野州鵠論輪島回雪惣一
四脚訟誠忽鵜伊欝轟馨黙鞠鑑轟蟹難錦漁霧雛壁画£欝1紘畿鱒難盤鶴
　　　　　　　　　　　　　ノら　　　　　　　　　　　　　　　　　　　　　　　　　

ぬ伽舗寵認輪聡齢聾馨鶴。．．　　～

　　　　　　璽館総，電輪驚誰讐朧山鉾ぬ調馬欝細論鷺羅韓品品鴬輪
璽x㌻奪轟鴬　㊤ま　論㌻嚢罵鼠鴬鼠《》臨蕪黒　毒難《》欝愚驚縁餐急く》蕊　嚢霧霞鼠論壽㌻　轟嚢軍奪急《茅詮鵡馨　《藷臆驚　ゆ羅

囎碑麗蕊雛舗畿認欝麟誠急弩簿霧蓼騨羅急㍉鱗嬢毒鵜無蹴鍛。偽捻難鵬

軽四oi醜鵜飼韓勧急調臨《轟磁癒馨即興蜘欝講黛雛繁急聡蹴嚢四一
v翰ユ⑬嚢ゑ爲＄　餓ン　総覗¢ユ勇婁欝　雰懇《論滋拳急爵馨ぎ　欝ユ難㌻叡鼠　毒壽　轟矯《婁急同量灘　書鷺馨ユ　¢；ヲ番ユ難

囎閃櫨脚繊鴬蜘灘鱒農鵜£慧急篇鱒謬砿鰍誠馨欝引導鍵急£磁惣町舗繊一
四目眺醗工《鼠《鉱嚢輪四二。

　　　　　　聡馨驚二二鑓細蟹鱒磁齢藷鵜鶏㌻総磁三熱砿撫一三9
鵠蔦難薦磁記憶急熱無一一¢四獣欝聾辮讐鍍蕪雛艦鞠織軸捻轄蕊帥鴬
蟹齢鼠胃雛糠欝無誠野鴫鷺。馨総懇鼠論馨塩滋輪驚雛爵臨畠織隠魏鵬一
1急農㌃》iよ誕鷲『　憩f　譲鷺茎）攣1鞘口蕪　議塩　島認“難夢脅箆畿町回《鴻　蓬》嚢　薫爵驚難鼠騨　急轟㌻蝉騒畑田欝難盈。露

ロ　 @　　　　　　　　　　　　　　コ　　メ　　　　ヤ　　　　　　　　　コ　　セ　　　　　　　　　　　アゴ　ハ　　　　　　　　　　　セ

ぬi隔樋鑓騨撫霧辱鷲町罐　　　一　・・繊齢野州離誌撫雛門
門薦鞭鋸嬉騨磁鞭艦鞭盛岡醤轄羅麟四物誠㌻ぎ．警講鴬譲鱒鱒雛聡讐

h脚騨鵠撫轄麗翻諜憶鍵田鞭繍磁礪鴛鵬懇麟翻媚講鍛誌鵠ゑ騰驚磁一

隅。鞭鋤滋鞭羅織・蝿両州瞬撫撫瓢誕聯醜
撫璽開講醜麺癒奪下馴羅聾暴鯵．



撫　轟鱗

　　　　　　農薬　無蓼急鼠蓼マ奪　噂灘老鴬　畿論　欝鍮欝欝急襲奪葱　驚鼠㌻h　㌻ぬ馨　羅　君讐《｝㌻急《凄識　難碧

茎）匿参霧⑪鴬i識婁灘鷺警急曇難欝　奪篇奪驚難ぎ　鑑轟　烹撫欝欝鼠《》鷺翼瀧欝急；ぎ　誠欝驚難翠急轟鼠書誌　蕪謬露急登繍

鴬罐な響　鴬《》　礁難㌢難！《犠）嵐臨婁　馨《簿犠㌻欝鑑嚢霧肇　豊嵐蕪難　叢滋惹葉群欝欝ξ菰馨　謬ぬ昏購嵐嚢　無蓼　重犠灘㌻ぬ鱒欝

繍ε漉叙麹憩翼轟認馨㌢奪欝参驚嚢㌻鶉逢灘孟泰灘誕議黛診麟韓鷲笥陽驚ぼ鼠翼蕪羅箒蹴鑛参学三野

㌻ぬ露　（h㊤欝飛騨激毒鼠急　鋒謙㌢轟轟聯勲灘蕊）　欝欝幕義鼠ぼ馨驚蕪鴬急壽纂筆勢　懸論賛　欝爵窃鴬諜　蔭奮

．竺璽．無智銀牌ゐ甑転．D鱒爵腰回掘「転薫：輪舞繋総轄鱗・織急轍隷韓鵬蹴講・

臨訟麗瀞盈難鍛輪業謬．㌻為蓼翼罵鯵驕欝麺螢墾．ぬ羅〆萎馨驚欝欝鑓捻講書ぎ．謬聾i騨・

　　　　　　1）蕊馨　難《鼠《置急鴛鑑絵蕊譲蕊　《多拳誌壽鼠嚢馨繁露餐鑑ζ》轟　葱驚　愚翰墨鑑蕊鼠纂馨　嚢簑　鴛馬脚翼欝《夢

鰹農　農急露難　参離　鴬ぬ難　奪欝蓼　軸重　欝難象《襲㌻嚢欝饗鼠葱急　為鎗　鷺《》繋馨　難慮　箒蓬》《》瀞馨欝灘鴬勇躍鵬

鷲叢鴬ぬ　慮《多讐嚢蔑鱗　詮験灘零簸肇欝鄭　鑑《箕　護夢野婁鑑㌃》急蕊田図ン　毒玄　蕪輪帯鑑慧毒騰野駒奪懇　雲嚢蟄灘難㈱

欝嚢　亀ぬ鑑　嚢爲導　欝拳響蓼欝　鐸爆甲羅蕊《き漁讐　窯毒欝　鑑識難㌻馨蕊｛》蓼　£壽驚　轟　難馨驚急霧謬　ζ》薫　澄魯饗難野

欝鴬農鴬急盤蕊羅　鴛《襲勧奪毒窺鼠叢叢　疇参器馨嚢《羅緯ゑ写奪急ぎ穏／！《）犠欝義論煮纂轟轟欝鼠毫懇．…薫轟急豊“薫癌嚢

壽質倉鴬鼠ぼ鼠難購　㌢叢曇欝　灘h義奪　㌻ぬ奪罫　聾蕊農桑ゑ甕　器馨　難灘鑑馨　弩馨　欝蕊謬論　護轟驚　霧《襲驚馨　鴬回船

㌻ぬ＄　奮i欝露盤　蕊蓼翼鴛　茎）磐響奪驚　諜㌻羅鴬鼠難論　鍛義蓼　蓼慕熱馨叢叢懇歎ぎ讐　㌻灘彙　穿義覇騨　i譲

　　　　　　　　　　　ド「　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　〆！

鑑響篶灘1繁灘欝㌔纂搬1誌鍵㌦魏誌霧藻響鍛欝欝帯解議鱗韓

・一・ @・　　　　　／　　　…　　　　　〆

裏）縁蟄㌻蕊奪謹謬　論1難緯鶴薫義く診職欝無霧　奪畿購鼠黛驚毒慧㌻　亀轟鵡　《凄嚢隠蒙導蕊奪蕊鴬霧蓼　舞慮　導嚢篭灘謬霧箏

饗鼠誕諏　講鴬欝《》離響急騨　轟奪嚢蕪臨慮　《》論　婁驚欝畿露難蕊難纂噂難　書ζ》欝　慮犠特急　灘轟義箆鷺轟急磐鼠野

灘識㌻鷺欝急騒ゑ難　銭昆襲黒）蕊了　難論《鼠　馨蓼鷲鼠蓼》難諜猿

　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　轡　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　o　　　　　　鎧鼠膿罎¢叢論羅雛i急難　驚》馨　《｝舞掌急嚢畿蕪誕罫　総　蕊謙茎》毒繁働鍛雰　灘象欝鑑奪鴬蓼野　暴

評h嚢　義甲愛ゑ鞍菰轟轟鴬露も急《》蕊　題》慮　鴛ぬ毒　離徽毒義欝欝驚詮欝壽婁驚籔羅馨饗　壽蔑論毒嚢　誕鴬　急襲　饗難ユ盈、

撫。畿讐　電h象零蓼　論灘騒壽》驚　裏）盗難導《峯警諜蓼　x購藝嚢謬掌編㌢　嚢欝叢鍮鼠蕪蕪鴬襲爵羅霧　蕊鎗義　奪§

響静歌ヲ蔭臨ぼ《》驚蓉義騨義《》総薯鼠隠嘉　謬急攣蕊野鼠《滋論匂　艦罫㌻慧霧勝

　　　　　　鋤轟慮急識象急盈罫蓼　蓼《灘論轟羅獣茅　　箒壽論畑鼠嘉蕪欝譲要瀧舞論露義満軍慮驚驚毒讐㌻畿鴛碧

降興誌誠駿州湖畔無甑韓㌻泰、㌻輪驚稽／葱鴛滋瞬野．箒窮磁灘鍛雛総磁r

誕　暴急謬¢鷺＄懇鼠蓼簸諜　鴬ぬ蕊雰　灘簑鼠急甕懸軍馨　雲脚響急　《｝ン壽黒馨　震諜導急鑑義㌻義叢露　漁　壽羅象盈諏響蟄

鱒謙《聴㌢継継翁欝舞踊馨《翼》礒㌻謙鼠覇即急蕪．鶉舞鴛嚢《襲《四望灘急難難急畿《義糠野帰欝蓼£箒黛壽難翼蔑畠電急臨霧

《》野　ぬ㌻慧鴛蕪　愛義¢欝欝蔑㌻霧鐘謬　読　論蕊簾馨警語i蕊急　嚇難畿㌻灘轟轟蕪　懇蕊毒纂急《鼠　羅婁　鷺轟鞍無

爵『愚嚢v翰訟毒勲i轟馨壽誌鷺悪意　響ぬゑ蕪　急撃　舞灘㌢急壽鴛難急罪マ蒙急議嘉難論！ン犠嚢難野　㌻ぬ窮

鼠謬簿曝夢奪蔑学識壽蕊羅㌻急鴛義義黒蜜駕乱舞鴬羅蓼壽欝欝裁難毒藁薦農驚襲爵義纂鑑1鼠電轟轟ま器篭拶際紳’

　　　　　　　　　　ノユ鼠難霧　蹴義　鴬ぬ霧零　講義　《鼠鈴蓉難論窃奪　訟欝欝襲撃馨奪　廓蕊嚢　鴬論欝馨義鴛　業繋　拳嚢講義溜急盤騒盈　軍）欝禽錦
　　　　　　　　　ノ　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　ぬ　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　

　　　　　　　　　ノ

響織野趨瓢掌露盤1・翻磁認識泰1磁雛鷺1灘鷲畿蕉爵

噂h鐘灘《》壽㌻　奪翼勲煮麺馨急窄響　く難難鷺鍵聾舞舞義簿熊ゑ農）　裏罫　㌻h蓼　鍵講響鋸ぎ挿絵叢講《灘謹選

h義Ψ嚢§　畿羅購臨義㌻　裏》欝蕊《嘉蓼　轟《襲1ヲ参簑　誰難箒欝鼠纂裁　髪毒　無薫㌻義難篇隷議　薫欝響蓼轟導雛融

　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　～・、



一鍋一

’　「

灘蹴鱒謬雛翰羅醜韓欝磁難工轟無轍灘麟雛毅鵬撫欝離誌急畿謬
露ぬ⑬飛駅ξ麹聯蕪　《多欝嚢義噂婁穏　慮爵譜勲爵鼠舞㌻鱗弁難轟轟　馨羅《｝蕊窺轟書聖　嚢爵認鷺¢証蓼愚竃＿三農覧嚢鵬．一・・一一・一

縷鰻1鐸駿灘響・叢魏魏蝉犠磁鍵ヌ｝薦憲鵬ば
蹴稽留臨鰹曝磁雄鶏灘麟幽幽識講論鵠農出頭禦騰
聡悟畿義義欝鶴離調蕪ぼ難誕諭鐸繰徽難蕊総締論糠蝦馨騰蔑囎鍼
ば㌻醜無難拝撃紅鶴縮窄轟纂象雛難羅馳爆撃醜嘉納三舞響鱒鑓鑓謡櫨讐

癒認奪魯編捻難慧灘難雛鵬箏煮急響誠学費鞭急磁畿講講講鼠訟無㌻艦一

碧⑪蒲鉾蓼急捻龍蕪韓。

　　　　　　　　轟縮韓鵬蕪灘歎声灘蕪瓢酔㌻鷺雛翌翌ぎ難韓誠馨鋤蟹

　　鯵臨鴬野銭難鱗欝羅鼠雛難蕪榛蝋聯驚難論錨瀦響繍馬鞭盈騨礁：馳擁

講羅鰭欝議∴灘｝盤ll郵）、
1灘轍韓麟撫塾墾響虹嬰搬蟹．騨鞭．．．鮫．鰹線馳ノ
＼誌繰醐齢謙魑シ繋騒韓隔、灘麟轟雛戦勲拳鵬平袖爵輪島幽・
ま　　　　　　　　　　　　　　ノ　　　　　　　　　　　ゼ　ア　

　　　　　　　　馨艦瓢醜盤雛了戴雛ゑ雛㌢鼠難蠣血忌無甑騨総穆難義騨講鴬急韓

　　翫鋸囎工鋸誌蓋総警蘂欝購虚艦繰捻蜘驚瓢緋輔畿愚驚誌蔑離鍼論難

　翼〕賊縷轟舗韓魑磁臨嚢：幽慮篭急レ欝乎霧灘三二農漁鞠畑田蕊縫鵬一
　　写霧欝　竃義穿奪轟　鑑ン　霧欝嚢畿轟　雲窃驚　毫》蓼ユ鼠馨亨緯霧；鴛ぬ暴鴬　義鴬　欝箒鴇急農　識ζ》零　騒農臨㌻験塩

押総囎鱒醜魏鑛轍舗叢・購難麟避難謡鑑蕪慮灘鞭
　　¢鵬鋳：蹴¢雛蜷轄譲鞭麗罫懇鴬野鋸鰭鵬講義艦欝繋難纂難輪騨三曲馳鱈

　　灘脚蕊龍湿田鍵驚難蓼麟¢鐘、蕪犠隠講繍鞍馬織癒慕磁蕊雛軽羅驚解捻酔

　　畿艦篇撫鵜鷺蝿離開鍼群舞h難難聯鞭鴬蕊毒興野蕪辮鷺船碁難綿繰磁。

　　躍篇欝撫誌ぬ薦総罐鵜欝零熱雛馬急象篇鰯網蓼雛馨灘国幣ユ誕聡¢轍一
　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　ロ　　　　　　　　　　　　　ノ　　　　　　　　　　へ

鯉評．細岡癒響継胴締鱒聯鎚塑鯵靭《熱襲甑識鱒㍉
　　o視驚　v孟鷺蟹　鵡⑬露r蓼盈『　f灘》1難　畿も馨灘識円融　置｝欝《》静銭轡識辱　《襲奮　㌻箆曇　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　鱒騨畿r鰹農磁一、1

．．．£甑。鳳鵬＄鞠駈謝馨無羅辮幽騨糠灘塒纏塵堪電），號襯一

6畿叢叢鷲驚轟撒黙黙鶏鉾無熱薮誰毅㌔ン

懇懇認識欝麗露露盤欝欝騰紫黒釜器欝”
　　贈爵鶉鞭嬉繰野選講習鴬酷難事欝蕊鋸歯灘灘鴬野蠣懇訟難論撫鶏購
　　碗h鋸罵鮮認載錨鵜総鶯響誌論鐸癒轟轟縫驚無爵韓澄欝藤織醜錐鳳雛露



                           -e 6 pm

izaterest off the ixtve$tox. AXthough the tkxree actiezzs axe

supposedi to be fuXly ixtdepekdeeic stscem ea¢k oirhexes W}key mighic

ek the $ide e£ tnve$tores be SeXt gw ur}dex$ic#ect a$ a coneerkect

a¢tiozae AX#ogethewg ie appearc Mtse bXae}anaikigkg wkticla $eewa$,
Ce u$ a ubew plaezaomgzaopm tn igedezmeatigeitai peXthutcaZ ewact irwade

reXatioits. Xt eossCxibudes signistieexitly ee stzaw*hexe ewe$i#n eS

iQicemeaixioggai egst£idezaee anct eau$e$ segeueg eozzceme ig* eeunigxXtw
                         "t'"t-'N't'-''t.t.. '.''-----t' '""t tttt'-stteq.-.d. eP.9ss.--pt-eza# 9za.. 4.eq,.hpoge.efi/We begievee tkagix t'#esssij dieeeeee im ta..

                       ,t ie "tematiozaai aceXeay $,gPpZy cameic bee beasect #ssysheeeeste $Xoxke.
Xix cac easXy be eskabXi$hed by iske e#nsSstewhit pegekormaggee of

suppMeew$$ eompXeptekxted xathere tha* ¢ewatermemdied by itktetue

                  / 1"zaatigkRX :Legislaicicxt and neige£crcedig gts neces$aays by stoxpaa:L
guarearxtee$s bu>#/demoasicxated, abeve/siiiLX tn ymaewiee'S. <XgGms>

oolxe pxcbXem Qf tntematiozaaX ¢en£idi'enee ss gesi axueiaZ Xg!xpexym-
℃anee :fose!zai'e/  asvtcXease tndustria]./<Sieve]."pmezaic $tnce estig eeu:Xct

.eet,geigexsikgig&$X-i gi2x?.;gstls...tlli,I/!-euma4,gKv.ge.g$.,e.gexg"&`iillgafk'gei¥ua2L.--w-kgk.g"xi&g-g-

axse merkioaed 'duretag t56 suygz.

      X beZieveg a$ many eicixer£ de$ tksaic twG# kk$ ses$nttect
tn a ve ty goed a$sessmeac of macy psobXem$ extstikg im the

use ot sszacXear ezaesegy. XC ka$ £aikeds wlaiXe $itescty:Zxxg hmpw te

paizzimSze iche dangex oS ppaM£exatiess, tn ff2xgdizzg &xgy easaxy
acce$sibXe pgeoiiSexatioit e- pxoeff teck}ggieal $#XRston$ ibse

iche NFG <iaf azxyone shouZd hgve exzpected ixken> ege tn eegmvtnas-

etng Vha* #ke iitcteeasing ntsk gff mi$za$tw gesc sszaekgeese gitatestsXs

anciL tcetnQkeew a:Lezae i$ ige pgevaSk again$e "thgse a$peee$ eqheegg

cp"sidescSstg iche tntrcdweicigza ef a paptXgxkXnue stwaeeX eseXee. Xlag

a$$es$ment ka$ aXso ccverect a anwnbepa *£ ppakXem$ #S p$xeuteza-
Zasc yekevanqe tc devekoping eountuie$s wtxick tn memey in$ixan-
ees aseee zagic est igechmicaX zaatc"scif. Evek ast etbuey sse# maestigiasgxedi

ik xeeporetcs :ptFgg, betng a iceetmcaX gxexeiees ctasas x}oig isecti-

eaice soXzazagza$ k# iginem winieh pmostcly c#uXct b@ ewgeXy pgeZiei¢ak

anct gtnanetaz.

xS 1

'



一？礫

　　　　　　エ鴛　＄嚢奪聡難　㌻鮭鐘零　鴬三舞　黛轟轟難癖塞電　駿義挙藁霧　謙難環翠誕匿奪　騒霧¢難工奪置農電響縫

鵬瀬瀬鞭ば泌蓉：幽畿鞠鵜軽ば：雛祷羅諜甑轍誠熱鋤翻駿馨鱈
蔦紅鱒轍鴛愈織駿畿鋸灘膿叢誌鼠磁難驚濤雛纏麟欝鵬㌻鈴懸鼠解
ぴ

驚幽鷲聴囎ば灘欝嬢。灘麟急甑盤馨議灘群臨¢麟麺捻馨灘・磐・雄

蕊繍瀞寵臆禽撫輪騰無腰隠難糖鴬鑑騨翻鳥灘農桑端書緊磁露鞭翼ぴ
慮鮎撚・灘撫，禰論撫雛麟雛撫錨・蟹鵬認・瓠総
齢砿嚢鶯七四鳳麗翻鱒嚇鑑韓篇義隠識難鴬奪雛難羅鵜轟騨誠嚢一
画聴鱒鞭鞭縞謬鵡礁纏漁鐙羅擁轍鱗㌻：難民蓼臣下鷺鷺砿舗灘一

署灘艦確齢聡一糠灘簿鞭騨ぎぬ灘隷画嚢殉謙韓灘韓鮪謬憩醜鼠鴨一

鴬磁¢⑪鵬雛鼠舗蜘謙鱒鴛讐鼠義醜鋸三無擁急信蓼総慧一露濾鶯雛鍛野

鍼認孟雛撫蹴総鷺羅無驚豊鷺鋤磁鞭三門欝鞭雛蕪懲轡盤畿蓼蹴爵蹴轟
雛慮凱縣蔑二毛濫鱒鵬麟蕪磁鍵撫ユ嚢髪㌔禽誠輪驚難瓢馨急輪回鶴甑甑一
℃y　鼠置鷺　鵬《》欝嚢　Φ蟄　1鷺謬馨　農ユ驚奪譲煮騨　蟹鑑㌻轟諺　癬慧蓼　諜鯵蕪㌻鷺㌻婁聯　露毒爵験嚢　導童　雷h尋

A霧壼塞¢『　欝ぬゑ鷺h　＄轟㊤脇急義　暮馨　謬噂驚轟婁蓋騨　箏論導拶箋欝象暮蓼畿　鶉畿　露慧聾蓄鴎罫㌻嚢《鼠　籔ユ㈱

鋤i鋤鼠。鍵論旧識卿鴛擁鋤総三三繍職勤急。一
駿鼠工　《｝瀞麗fゑ《鼠奪塾¢鱈　血　鴬蕊奪　，欝毒藷奪蕊鴛　曇翼零驚難鷺奪急ン　轟蔑薫鷺蔑轟篭盈電　訟驚畠騰譲電証ゆ翻

鵬1磁撫鼠甑難㌻鵬ム欝鵜騨灘鑓綿諭辮鷲譲㌻鱒鳳鋤零ぬ馨＄級鯵
鴛i皿嚢讐　鴛蕊磁　三脚餓¢ン　鷲i訟！　ぬ＆v欝　電《拳　《璽蓼㌢奪1昏灘　鼠灘蕪　縷馨零鑑穿鼠毒急奪馨　鱗¢h　撫罫謝

鴬h鷺蟄魯　鼠匪欝盤　ゑ蕊　欝奪盈象鴛ゑ壽難　零《襲　《鼠嚢穿馨急《艶欝無鑑　《套嚢難零欝誕難露鵬　工鴬　騨iユ急　ぬ霞v愈

℃o　認難望響乳《》工）蓼　£《》驚　ぬ露鴬畿塁難蓼　鯵熱難　蔑嚢奪籠壽　《》慮　鴬蕊奪　壽く》　毒婁ユユ書轟　㌻禽《3麺鼠蘭

礁1幽間麓鍛臆羅陰磁雛ぎ畿暴撫難騨轄鵜噂鵬畿無叢賦泌鱒糖羅if
馳韓輪驚ユ鱒i聡韓犠捻鼠難難臨鑑齢b鱗轍も捻鱒寵㌻蕊馳嚢灘鉱露一

℃蹴薦ぱ：職聾癩誌鵠二品烹難鋤誌蓼鎌無舞講麟瓢艦寵鵬羅翻糖一
蕊ぬ9霞誌総血鑑鯵織囎総謬塁鱒蕊織撫齢馬験講臨識客鋤騨罵舞
。蹴錐欝毒灘㌻寵撫篇鵠講膿噌鱒盈慧鱒講鼠艦翰嚢醗○彰欝鱒。臨伽灘雛i一

誠謡鍼鱒鵬撫齢灘犠鼠磁鶴間蝋嫡藤聯無驚響羅謬鞭μ急鮒鞠離騨、鑑一
慮鼠◎議㌻　義魏鴬奪欝嚢譲鴛　雄　奪鮭奪　鵬欝隆ζ蓼零　《嚢雲　《隻嚢写響急箒翼》篤鍵　《｝《藷鴇鴬讐鼠馨露　瓢1匪

㈱鴬象ぬ聯慮塩轟課硫鍵雛軍鼠雛鋸賦㌻輪羅囎寵麗繋畿冨⑬賄ぬユy
嚢f　畠鷹慶萎》ゆ欝㌻　無羅鶏講解　騨鎗ン露魯

　　　　　　鵡幡縫欝鞭童鵬鋤総轄難論謝三編響韓癖羅・露
廷》識翰　《｝繊導も　議了蓼蔑轟　欝欝奮急欝欝鴬鼠《》纂懇　鑓》蕊　h藷蟹　煮馨難蕩　醗酵《欝灘　　欝曇1婁鴬馨　電欝　鼠㌻

§野　『騨h鼠奪　蔑羅萎）綾《美学　《豆慰書露　飛騰　無象闇馨　掌篇　鴬義嚢　舞難急鍛鳶難　嚢慮　曇環）脅毒鴛鼠電急《診轟謬

v奪蟄＄「角筆　孟羅茎》急蓼蕊憩轟零総㌻孟癖灘　難薫　蟹灘　《》驚　藁《》饗　義舞蕪馨　急難　霧難難㌻謬蔑麺慧㌻難　電⑬　審ぬ嚢

汐鱒鵬呼野離礁霧欝欝誠鵜箒鱒鴬無爵無爵鍮蕊：麹鞭誕寵鴬。



蘭畠一

　　　　　　恥馨融！蹴囎鵠露掘聯轡囎灘轟：瓢罵薦導繰血欝顯ri聾

蟹◎聡齢。o盤。蝋颯謬鱒㌻墓縮韓聯A鴬・聡工無露焼畿証即誌一
鵬纏磁讐ぬ蕊篶鍵寒樹無縢馨雛鵬艦愚漿黙醜欝欝謡欝欝蕊譲纐驚一
　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　ボ砿4　　　　。

騨舗盤騰騰勧磁罵劔P蔑謡盛融蜘騰離農灘難鐵翼珊臨欝欝誤解聰一
焼畑◎童塾鰹翼珊神幸物お爵鼠¢鷲μ臨樋。Φ捻翻鐙雛尊急総囎馨

臨醜醜瞼謬鞠幽瞬糖伽轄…鋤韓雛鼠群
群翰麗慰認灘ね舘野鶏鰻齢鳥鰹押脚醜篇灘鋸験鷺鷺嚢臨藻鰹，罪

船難管鼠鵜齢h囎謡艦触盈夢当駅驚灘甑盤総善隣メ露蜘趣鑑鱒畿轟
　　　　　ノ

切雌町奮闘臨恥就ぬ囎輪㌢畿脚艦㌻蹴轟繋鑑纂意講誌寵灘婁翻㈱一
滴。蜘鵡＄誌穿鋸歯¢誠騨晶孟£翻議雛艦繍轟欝鴬韓謬灘鉱ゆ塾寵馳愚
　　　　　　　　　　　　　　　　　　　　　　ぶ

製醜鎗欝直覧＄灘盤。鮪総轄鑓⑪押字疇㎞龍嬉ン誌鵬㌻檎西倉藍駐恵山

融融糖偽磁難燃落鍍鎗r鶴甲繍鴬垣麟跡驚鞭・

　　　　　　　磐輪留蝶類聡鶴鰭魑罎鱒嚢£謬ば奪欝叢轟謬騰騨写真総蕪翼

翼理象曲鳶欝艦臆想箆争闘恕h難薦甑騨砿灘甑輪馨慮囎愛禽露髄麗　虚

鷺鞭煕撫認。鵬雛櫨8蓼鐵建電輪騰幽艶聡寵鉱総瀬脚㌻h繍9蹄一

磁誕露礁騰㊤ゆ鶴糎i薦織盈ユ齢鴻鵠黙灘緬捻蓼。雛難蟄h蹴馬
鶴畿3◎◎鳳農萄面恥鋤鷺δ蟄愚編難境慮囎縄雛鞭鼠雛聡鶴甲翼灘西脇
卿鼠f魏噛癖購鰻鱗。鴬幽幽鱒纏鱒購総強飯ゑ略恥二一
鷹戯靭。餌諏。。鵬輪。鞭鱗襯磁鰯総藻門魔Φ脚雛齢
“o識e幽幽難i囎1鰻鍮漁雛㊤灘ゆ£鼠鳴輸血誠難ば翼舗。

　　　　　　エ騨◎蝦蟹磁誌。難黙鵜課ね蹴雛即興雛曇嚢。翼韓藍鶴◎野一

礁鉗加溝v1騨撫aOP胸脚孟磁ぱ撫齢鋤総寄寵撫騒穿鼠鮒ぱ鋪澱一
　の　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　ろ　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　こ　　　　　サ

蹴聡℃h麟撫奪距鞭P◎s錨Φ玄撫奪野き蹴論難鵡農癒藪勲蹄v議＄盈髄8Φ£

撫熟熟騰就ン＆騰擁血膿鷲誠i露げ（ム論題黙乃）∴購欝幽静鳳轟盤灘一

面孟聴感巴町ユi綿無総鉱露盤。　　　　　　　．
　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　1郵急

　　　　　　恥¢◎鵬加糖警翼◎鳳鑓＄鱒ま羅加撫r騰舗h騰1嚢蜘y艦寵灘鰹一

脚◎1i£e願瓢。蕊鞭糖。撫義¢羅錨P齢輪滋軽蓼。臨蟹農購書讐町脚工i一

雛◎寵磁忽紘鍼蜘難融越虚宅急。誠i灘鴛撃～難戦欝鴇蟄灘繊
翫鰯網蜘驚参撫聡勧葛讐飢＄蝋強磁薦難輪毒藪雛嚢騨鳶嚢寵雛謹⑯。
恥瓢鷲h誌瓢麟寵醜鵬糠働急f伽幽叢寵鋤繭⑳。語鋤
凱◎驚g蹴鞠滋聯鋤¢鱒撫わ聴蹴購羅鞭鷺ユ薦雛聡四壁輪鼠艦短期¢◎除

鉾鷲“加磁鶉解離轍簿欝欝胤噂磁船難羅螺岬町盈鰻一軸欝壽鋸ぱ羅；。



                                            a;.I"¥-Xi1].--t.･..it-.-(,Ce,

                                             ,t･.' 11 : r.;, -?...:s}..
                                                   'm eq

R..s.i>Jz,"ts.t･.･c- Lr'.r,yospt-'- ;f.xfbuew.-ir,.rr.･ ,"}f,.:.-xkkpt.nvrr-,'･f,kev-'-.1･,r-r: ･.'-ttgs .z,'spetli,:,--...s.mix,dirr$ A$ .mthi'.",ifk'.z'Nsfg?

wt--mvltwwpmw---+-ko-Mthrmupt--.trp-- thptde-dim---m--mmu-stps---Ap----dw "ut-----ig- de---nt-ijAbu-pt-mpt---www-ua-mhww"h--di

                      Tff"pup ig-yTffs

               w
        .V.e.rcdiuarfts scrm.be..ffcr-eec" 2y. Stier. g.S.X. ifi2Zd･ava$

                   "icre=toy Gfiitexa2
              GffCD Suc2ea.pm. .P.scexgry Age- itcy

    Sex pxff$deitteeei･ ox *e tke .Zmtigdi2 Confeafewitce otf *ke

             £7diyitn Rtoewic rRSu$txdG2' Feergii?
               rrckyc - 6th pseecrech 2ggsj

 1... ;x{ ';/'r/. "mu',.

::/-  /
mu' 'f "'

 /e

2. ItissceveTalmo$eaysfi-pt.$alit"eeheaecirfesetatrtkeThxee
.as.si2.st. X$2eftti ftvc2iggeeee-7." yowex $tfi*jo.?ts. 2x tke ifnited Stfies$. Thi$ meyvdek*

wdi$ ikse No. 2 itew$ dtef?? isc mo$e ixxdiusdr-wda2i$etf coitittcrdG$ tfe:r

becr-evryxrk2 .ny"ay$ eszzd idv coa",skinited *o tstrtrresat tirc.itocretsftt nebls ccye2ra"ff

gdixkg e??e fol2owiitg wseas and rs?ontks. Refereitcs$ ito ie$
.w e2eyttscce co.za･.tiRtte to be a coscs*eesce2y xecasx2rittig *kef??e dn it?filty '

e#eentxi･esvs 2'sc pttb2dc ttnd so2d*ica2 ddscits$ioit$ abousk the =-utesxe

coscitxibvt-ion ot･- scucr2Gdix geowe2r. Xt is xo exeegtseen..cratrdoft sko

$tiy urkat *he tte'c:ife.mp.t ftdr fhxffe Ni2if Xs2a-n.d hdi$ keifn ;gtidi$2y

ece.mer.m.$eftitefi a$ ee ma.tex sefrkessk with rr"a2r--xeeeching cron$eg#exces

fox (he contiktteti 5ewe2ege?7}efit of nttc2efir gerogxesg7?rce$.

2. AyistidroxtfxomesxodrfteacI)2rkssedrccu2ddrkerrejforrekef･oerrvv2ve-pm.
x"-scr ess$ttmiscge tftfit :hexe had keen a diisastEx of ix*exftatdescfi2

pcro,g)ox*iof]s a-Lta' W,.h.xeLx.ts. NiZe .!r$Zaftcil. Jl)ee u.cr.. coft$ide2r gt,r?ittt .ptm.-a22y

kdigegee-lted. Xdi-" i$ ctwc3xeaift2y frcrttff that the ge2fiftt dtse2t" $tttffscreaf

yec?- y secr2ou$ mditGxti･ tt2 a"amagg but, xegxetea""Ze as tkis iitay be,
i,ri ds ftsinyvk2ecr titw tftix$e itocr crgxtaalnZy the 2a$S oeces$2on ifftkua'

exeefttsewive rt-avadige dro ap.- isca-ustx2ut-Z p-?ant iewpte22ows a mftZtfttftcdeL'2on2rey

okw mac:,opeeApat2osc. -r'L" i$ a2so txue thadr trhg o2esnt di$ 2o$t fis

di sc.,.7ireff orf･ e2ecrtrpaicitif fo2r de pdex2odi fr?wasttxecr" k'sc yeax$, t??eet t-ik.･mla

eeccrS5e.nt Arinasvedi2ed sdgftif･icesitt ex"s$2ges weakne$$e$, fr･ha* much b2dige

ka.cr ieeeit Get..".w'wpt･tteeas' t'c t.h.-e dscdiLff.sgeastde tueexeige.i2"n"(y otf t?]e ge2ant

#.it".,.=･ fttcrr$ ascd t･hrkdr･ rkk.ff fRticrh2-.n.-ecry tfocr reeesca"emei]* g-n..rk lky'zavg;'2didrsiox



2．

雛ガ　乏ゐε　夢蔵鳶舞亡　ゐ薫＄　ゐ鐙毒嚢　菖轟く）弱澱　亡○　ゐ総7垂　駕馨裁k鶯我35磐3．　　鳶凝亡　ま童　蕊＄

薮望蒙叢2弐嚢　鼠撰菱○訟愛蕊鴬之　亡（）　ぼε｛7◎望難蕊3ε　亡ゐa亡　澱◎　◎溢を　鐸蕊s　裁蕊ユユ緯（翌　02　誠鳶ゴ鷺2欝6

ゐ蓼　之轟ε　義¢〇三δ駐澱之塗　亡ぬ義之　之為き　《ゴ翁fε難¢癒ε　蕊9δ烹η5む　¢義亡＆5宅業oρね白　ゐ鷲まユ窓

芝鷺之の　之ゐ穆　劣εa¢と◎ご　ジぼ。窟誉6　重◎　ゐ碧　ゐ。電ゐ　ぼ勇＄烹まぼ婁捻亡　義難ゴ　鞍ff碧σ宏属㌢磁　蕊設♂

索ゐa之　之ゐ¢で漕　豚窃∫ε　轟（｝叢義之を∫ご覆2　鳶ζ》澱5馨蔓錠藝離¢藪5　ゆ錠と5頴δ橡　之ゐ蓉　愛3罫烹灘樫喰穆ぼ
　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　仔　　　　 廼

f鍵鶯ぐ導　◎f　亡ゐε　ジエξ…澱毒．　　7ゐ淫5　2a5亡　ρoご澱之　摺覆…～ε之ま2芝　《）o鵡ε　農ε　羅　ε鍵2汐卸互5鐙

豊鐙　50欝ε　ρ霧○ρこε　農f重鐙ご　鳶2ス　重み♂　ε芳f1毒ε薦書貴亡　ξ紛6　δ灘駕蕊8倉ジ　握わゴ群わ　響凝5

翌を訟碧κ我亡ξ｝δ。

3。　　　　　∫難　㌢烹薮獄◎f　之為滋ε，　ま乏　芝ε　ρ碧卸ゐ蔵欝ε　騨。卸豊ね　欝瞭ジ鐘農宅ズ舞参　亡鳶爲重ダ

蕊鼠之ゐ《凄望ね　ゐ蒙　亡ゐε　¢轟6　◎f　鼠279　書ゐε劣鎗　響a罫薮　232ρo弱8芝　ぼをδ《コ之《）25　獄託鷺轟　義

叡）之轟蕊○凛ρ蕊。∫之夢of£22ジ3（♪o潔ε夢覆翻蕊と乏灘　r鍾ま馨（7亡虻まσ8ユ～oρ碧ぼ農亡滋澱望

蜜轟濁。誓嚢ね《フ藁毒　亡轟嚢　財σ婁2δ8　亡ねε欝εね鍵掌曇鐙《）壼　登薯之　ゐ漕ε澱　凌舞翌　f8愈δユゑ亡烹鎗5　a＄

我　∫ε5捻ユ亡　of　宏ゐ3互ご　oジをr農毒慮く）搬．　　野ユ感5　群。増撃禽ごε3　獄芝重ゐ　薦み。慧之　墾〆）oo為∠置ユ鐙ξ

轟澄澄鞭費芝ユジ　◎訟　亡為㊧　ぼ◎膿63　烹難　・7δ2）δぬ　凌1〈）勲碧　02　0》鐙2　エ〈）ζ）三簸　壼ゐ鐙　o◎戯よ　灘ま轟鐙5

ゆf　之轟萄　ぴ鴛ご之鞍轟　3豊轟煮き5．　躍。卸薮◎掌をエダ　わ蓼　覆篇輩　oゐゴ藪。亡ま㌢2　εむδ難δa惣霊ε罫　之溢命

蓋澱ゐεぼを濃た　夢エ嚢＆鎗烹ま貰鐘ε5　〈）f藷　鶯蒙¢ユ鎗薫芝　ρ《》霧婁譜　ρエ義誰亡　¢o澱萎）覆で傘3　㌢鐘卸蓼

f義Ψ◎疑ごab芝疑　麗三亡ゐ　と為a　碧灘寮ぼ卸く》澱灘蓉瀧亡裁認　烹鎌舞a《コ乏　of　fぐ》＄＄xぼ　f慧ξ多ぼ＄　繋ε愈ζ董
　　　　　　　　　♂　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　零

f《フ2　ξ≧芝ξ≧《7重濫烹σ烹之欝　σ貯鐙eぎδ亡Σo雛勉　　義識く£　と為ξ∋諏　之ゐ鎌τe　潔ごを　之228　繧¢o澱。鍛ぼ¢
　　　　　　　　　　　　　　繭ノ　　　　♂

裂○難5致茸魯∫義とご◎控5、　ε穿ε澱　£f　壼ゐ¢　f20羅σfoご2　響＆5　義5欝蒙凝裡δ　δ憂a烹澱5之

慮轟亡2∬鴬契ρ之蕊α2　一凌澱《望　渥∠亡ね　亡ゐを　愈遊ぼ鵡のぽ2　薫灘　亡ぬε躍烹6δ2鐙　εa5之　之轟蓋5ぬ煮5

叢義身託f轡ε亡2攣　灘。亡　う豪e澱　亡ゐを　ご£ε登　fO卸　δ　ユ◎轟≦7　愛芝躍ξ｝雛。騨一　（ヨΣ摺亙ぬま5轟ぼ貴夢

響9卸烹δ　鐙穆ε鞍鴻掌ξ｝5　＆鶯δ　毒轟窃x欝　》aユ慧ε　f◎ぼ　ξ蒙認亡ε1ご3＆亡ま㌢ξ｝　魏585　a澱6　鍛＄　《蓑

∬響讐《慧5セ◎ご霞　foご　芸）ε之ご《＞oha叢葱。裁滋ε　澱a盆e　∫亡　躍蒲ρ碧∫a電ま㌢ε　赴02学＄δ藁σき　亡ゐ融

δ穆夢融鳶《量磁澱σ鐙　of　亡轟ε　芝鍛δ蒙s亡τま蕊ユ累3ξ｝《童　ε《70嚢《）鍛Σξき5　0叢　◎まスタ　獄ゐ慕亡ぬξぼ

烹撮護×）ぼ之磁彦　○芝　◎亡ゐを∫簿芝3窮。　■君　幾ぬ∠5　5烹亡賀a亡Σ◎澱♂　之ね忌　ま澄（澄ερε轟5凌ゐ託ユ烹亡…ダ

心f爲摺覆ゴ◎∫¢o諏乏欝烹ゐ錠亡ご。錠夢ご《フ禦澱離び2a撰ぼ茎）◎富・82蕊5識02！ε53　きね我ね潔

5霊覆エ裁　謬をξ～2蕊嚢撃．　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　評

善．　　　　　翌欝．　cゐ義三ぼ灘裁鶯窟　㌢◎驚　鑑農望　響。詮d碧2　欝ね覆も　ま＄　亡ゐ薮　卸ε之a㌢設澱登漕　Of

鳶置呈　重ぬま＄　索沿　之為壷　2卸。ゐ浬鐙灘ε　＜＞fぼ蕊6まoa《7重烹掌婁　霧裁5鷺を　澱a澱ag窮灘a澱之♂　欝ぬ芝慕ゐ

鍵ぼ曾　灘ジ　宅為穆灘を　¢oξ玄a望．　霧夢　鎧凝ぎ茎）05ε　ま5　と◎　ま浬ユ讐5豊謬δ愈舜　亡ゐ鍾　¢21∠鍛農亡a

◎f　◎夢ま短葱〈）篇　な慧ぎ卸書鶯倉烹翌　鐙ジジユジ葱澱¢　之ゆ　凌ユユ　欝ぼゆみま艦潅謬　of蕊凝σユ8aオ　嚢蕊eぎ多蓼・

野蓉　碧》鎗錠　ぬ費義潔　5ετΣσ載ε　之薦2た　凌ゐ。鴛重　60潔鐙憂。ご鶯≦7　毒ゐ費鷲凝ジユ3δぼ　夢ジ宴ゴζ〉鶯　o芸

2鰹璽薮鴬δ∠遡多　∫亡　義5　a　ユδ叢壼　ご＆50ぼ電ダ　峯ザ轟乏農毒　a髪8　芝鷲κ慧芝ま3ε　覆㌢蕊Σエ譲》芝ε　o詮2ジ

　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　～



驚
》

亡導裁f耐労窯○蒙訟電エ託肉畜麗轟導轟義翠壕鐘ま窺轟8ご3鍛凌£ユーε心設2ε勲婁ε嚢＄○∬鐸ぬ○轟欝導

癖晶晶芝蝦勾磁醒5鋸償ダ翌日εo繋鑓倉5∴5腰5亡旧びた釦訟of捻響嚢一5懸捻

出船酔5心ゼoo譲fo2ま磯。卸艶6磁ユ償。綻二三二二餌。》芝磁覆震麟鎗

加碧雛驚誠捻撒試ま盤．幽艶5亡捻ま5鱒α二三裁鉾2芝益ね糧蕊誕鴛
竃馬鑓．熱義強磯総．総鞍ε鞍蝦。認5撚麗め澱旧劇雛望蜘μk鋤加麗・

ぎα鍛直穿び。磁晶晶5ヂ麟を。掘夢a2捻㌶a亡蕊掌e嘘ひ鰭聴製ゆエ薮薦◎露わ灘

鎚捻愈書鎗fOr嚢δ5ε掌鍵e瓢穆δ捻。寵。澱of　eσo識く一州。δo毒躍》鴛》義難6義蚕）凝難舞蕊

義♂ゴ疑＄乏叢蓼灘乞　之020騨εエヱま㌢鼠搬窒5乏鍵訟霧a罫《望3・

　　　餐。　　　　　攣轟を　騨義憤之摺＆ブ費短日毒望　く》f亡ゐ鳶．ζ）ρpoε葱毒ご◎澱　諭。澱繋馬烹3鳶∫3牛脂ぼ夢㌢鍵

　　　霧轟◎農業き　讐轟δ難慧ゐ乏鐙捻呈ジ　δ穆鐙ρユ輩　ε託錠《フ鐙ぼ碧ジ碧σρ説碧♂海義㌢を澱◎鋤　夢駐重　∬aσ＄δ　雛ジ

　　　象ゆ　之みぎ5　ゐ藷23ゐ　譜εミユ芝縫～。　躍鞍8澱欝ゐ∫ユ鞍〆　亡ぬe葱∫　獄まスユ葱篇夢灘εε3　亡◎　ε3蒸）◎蒙＄嚢

　　　蕊簸窓ま一篇㌶心ユξ義ご　o畿鍛汐霊牌9嚢5擢aジゐ碧ゐをσ鍵蒙εε　豊ゐ鐙5を夢∬9疑ま6ε　磯　《70滋㌢駿ね芝避叢豊

　　　撃鍵轟譲。ま鎗，覆ε3鷲望夢避5電α蓼ま篇　之ぬをぼεCl碧澱亡　o欝（ψρ蒙るヱま¢δ‡｛沿ね轡遊之芝愈エ暦世

　　　欝翌碧¢ぬ鴛。ユδ望望　ζ〉澱　望ご烹蕊烹舞ダ　foぼ　療潔ρぼε5ε費目ρa獣姦ま愈亡㌢　δわ◎解由　之轟き　繧ff緯¢婁3

　　　0捻　烹勲『ξ｝3重望蔵鞍ε　of重創コゐ聡〈）ユ◎夢ま《㌘義2　ぼ澄澱。解δ亡ご《）22．　∫f　重ねΣ3　芝5　鷺ご覆綬ヂ

　　　曲舞密燈薮　ま5霧鷺○ゐ㌢三〇蒙εoわユメ望a之ま◎澱　◎澱ジ鍵ゐス淫oa蒙亡hoエ∠廊芝ε5　乏◎5ρ慈＆鍵

　　夢ユ押競ぼ2ジ　蕊鶯6　鐙夢。烹3烹㌘ξ磁輩　ζ〉訟　亡ゐ＄　宅ぼ藁ε　5まを凝蕊嚢驚く｝72δ鞭δ　之ゐ費　¢oね5＄登慧棲舞¢爵＄

　　《》f磯亙之ε殉難δ亡烹㌢　3ε．　〈）捻　亡ゐ蓉　o亡ゐ嚢欝ゐ轟鶯♂ず　匿童溜讐3之　＆！5δゐa　3δ老δ　壼ぬ窪愈

　　誠避側壁。欝蕊鷺墾《〉∫漕凝《鼠¢豊野く酵蕩宅葱σ3♂ま澱¢ユ蒙《渥澱夢灘a澱輩く）f乏灘◎5警載ゐ◎ゐ義㌢虚

　　欝鐙之　o鷲之　重◎薫費義繧ジ鷺bユic　◎盛）託鶯まσ勲　（）鳶　之ゐ三5鍛覆之亡緯謬冨　霞簸♂縫卸3亡蒸灘蕊　弩ぬ嚢

　　熱讃ε誕鷺烹。識　掌韓ぼ墾　掃3ユ£　潔澄δ　5ξ｝ε　毒ぬξ塗ご識ご23叢無盆亡芝αコ　Ofρ欝ま》ユ勤む　《筆◎篇〈7a欝籠s

　　鐙譲　蕊　¢○澱Ψ登竣蓋費議亡　拳蟹轟烹σ忍書　f◎欝蕊ζ趨Σ導㌢ま逡夢《コぬ農鶯i7εε　匿澱　5◎¢ご穆亡弘

　　6動　　　　　芝宏　烹護　薦ユ2　ジ義欝亡　Of金ねま5　5cε澱ε　壼ね轟宏　霊ね3ジエ◎b芝§潮5　◎f

　　欝裁δ烹《騰謬亡芝㌢慈　斑覆s之を割賦灘ag釧網e驚之　＆卸ε　と◎o　◎f毒＄範1ひ忽§5を簸壼＄δ薮3鴛捻譲。翌㌢響6

　　瀞潔　磁yξ｝灘　盈叢　ぼ簸謬く》エミ2ゐユ《∋か　　∂嚢澱ξミ瀧6＄　ぬa撃碧　ゐε奪滋　foぼ講蒙ぼξ素重ξ≧ζ量　f〈》ぼ

　　δ穆灘く瞬5乏ご蕊ε誠σ嚢5　0f評　a澱（2■¢凝。之避ダ　亡ねξ｝欝蕊ゐ50ユ鷺毒鐙　欝覆f魯豊翌鐸　of騨蕊蕊蜜ε

　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　’
　　鍛蕊鶯惹夢甲州ε澱毒　薦薯£ね○凌5　ゐ鳶foぼξ～δぬ翌　f縫劣之ねε潔　c◎鱒油皿£澱e鶯毒　毒◎灘聡02ε裁ご

　　夢◎鞍鞍欝《壕訟ゐ書　義σσ駐ジ之£♂。　5凝ジ鍵芸fま。ぼaユユジ溶　血ねaε黛　6繧澱轟箆（惣ぬ覆Ψ鐙　亡ぬε

　　蕊22繕農2　0fδρρ寂ぼを鰭毒ユ憂　鐸ま寧慮澱多。撃εぼぼ互δ∠澱≦7蚕）ごXo2烹之夢　む）　之ね曾2疑る翌鼠¢

　　鞍蒙芝ご煮£蓼、　■義差ぼ叢。一曲。鐙ヂ　亡ね鞍繋　裁ご鎗　f◎欝鍛麓ユ四四駐d　烹轟　潔嚢欝繕煮εo遡覆ゑ2鐙　嚢垂ぼ欝5

　　義灘8　芸藪fエ潤び毒　当面σ凝慮潔ξ｝羅ξ｝講豊ε　灘○を　奪㌢e澱　σ拶轟5id避ぼ碧《量　ゑ2塗　ξ薫識㌘　o之ぬξ綴

　　撒♪躍夢蓋婁潔ゐ2碧ぐ○嗣法鐙潔亡．　羅義ゐ謬◎2篇愈を欝ぶ羨f鎗亡夢烹5義撰望之轟　亙灘鍵訟望f烹黛まδ

　　ゆぼぬ蒙澱ξミ盆　ε鶯δを轟㌢o蓑2　ゑ慧亡　ご亡　∫＄　ξミ　拶《）澱㌢垂蒸芝鐙自象　（コ蒙亡《㌘轟一ジ鰻欝蕊5鐘　亡。　我㌢o至《ゴ

’　ぼ35ρo鶯3芝寿烹ユ忍と蓼fOご畿垂愈藷婁ご鼠ゐ£夢δまffご¢蓑三亡三〉壽薫烹亡ま¢曇ユ蕊潔望欝拶農ま蕊ユ

　　δ叡蠣5烹心澄3　誠叢掌登ユ鰹擢ま器　6響壼沿2裁ま澱烹澱蔓欝轟a之　ぼε　δ鴛　蕊β¢ε欝亡蕊ゐ2を　ま鞍Ψ叢薫

　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　簿



4e

   "ff sfttfethy. Nr. Ches22rn.an, t.h.esce i$ a jit$tifiabZfi coitf2ctesccs thctst

   crdigioagrkiy-de wastff fRexdigei??eRt shouZd scot be diR 2inx)edincen* to drke

   eeafo.#gdoft and ff"eve2digegiescS of･ Rttc2eesx p"v"ecr gexogcramfne$. fsc trhff
                                 v   xe$t of thdi *2it?e Gyad2abZe to me tofitty, Z shouZg 22ke to expZats
                                              '                                         '   eghyftf2xre2y$itesdere±blscoscfideRee. .

   The mefift2ftv of wfistff swmfiftfi?.dimen"L-re
   ma-ptntinew ny-nv-de-wwwt-"---+-----vny-wi---- im------pm--va

   7. pdecrkapstiidvv'sitZ$hou2didietfinethhe?xetsniltgoti$omeotf
   the eecr???s X $ftesZZ ttss. Tke coxceget of p"a$te vamaltftgdii7?escftse

   ssz]bcritees a2Z oaf the $tages ixosu tke idientiificestion of maeexia2

   g$ wee$tdi cto dts fsiitme2 di$geosa2. .-tft othest woxd$, ifessdre manttgevaensk

   S22ec2asde$ de22 the n$ces$axy tecftscigues tfbcr kasug2ing akdi tcreditmene

   oaf ygdestes. focr thedx stoxfige and txasc$-pcer=' di'.-'ion and afdnaZZy

   fex tkeist dE$posal. Nost of *hese ptase$ acre genexa22y xecegsctsed

   bnt some defindtion ox- ths dis""inctiott betgifgen $toxage and

   dtsgeo$a2 i$ imgeo-rtant. Thds si$ beedvasse tke texm$ axe sometim$s

   used a$ synon.vi7?s, es pxactics gghd.ck ts cop.xscusing, sometines

   Z feacr de2ibffcraee2y. Thexe seGi??s, foue exaec-uXe, te be seme

                              l･ e   cre2uetance to ta2k akont gisposaj, whdck hfts din aix off･ fiRal2*ys

   eescd dxsteitd *o use suck ettgehemisins it$ eiffdftdi2 $toxeegeev oer eyen

   siifes2timtttif $toxfigeva, ifkicrh crsf2GcrS G defdinsd7e ferarae otf fftdn6 a#g

   sdirrkaps assceafittiRgZy keZge eo maiReaSn gubZalc anxiesky.

                   ,

  8. fthinktZ}i$2sxeg-rettabZe-£ocrtwomaaiRTea$o.ns.
  Yicr$t, eechn#2og2es of rltdioactive wttste maeefigemext, paxticnteecr2y

  rkkose concrecrniscg.sgeeeRt fese2 ox high 2dive2 2iguid }ti;di$tes, 2nc2uct"s

  2engthy coo2ing geex2ed$ ox o*hex stage$ wkich ft?ake stoxagek ii2

  *he sen$e otf ftayiftg tke ifttentiosc to cret.r-ieve. pexfec*Zy

  tigepcrogexieste. Secend2y. gexettter dissuprdeitce vgoitZff $ttxbum2y be gsiveesc

  ky ehe be2es actopt2oa of pcractice$ to a$$uxe iso2didrion i"xof?? meese

  esxd the u$di oaf tex2??$ i??diktiRg skhi$ dntesutiok cibomeex. Aft ai??pxe$$ioee

  *kest drhexe r-strcaiscs an iitteRtioit to xetxievff rkfedix dS$po$di2 hee$

  bsdiee imge2egiteitte5 mit$e imdege2y frkttt *foe iR*endffdi E$o2ttst2oit fxo]7i

. sc?eex cou2di be diessUy bxm-scked. This w#uZdi kdixrfZy 2x2spixe

  coRtfsitieitce ii] it$ Zong *eerva ffaffsctivevede$$.



s.

9. fku$,thfteters?vasskosresgseifskcrtt2rkbeit$uderko??2ytc)Riedeft

tke ef;?ykcemeat at" wa$tvn restecries2s with tke inteittiasn of

eredv- sc2wy2ng ehNm 2ee*fix. ?hi$ is. 2sc gecr2nc2ge2e. G temgoxascrg

axcrascge;??e=.t drkough poss2h2y of ek*endedi dttxatiox, ascd eecx2',"･ueZ2y,

2"u ircge2ie$ contdntting secxve2'22diftctrg. ssPsisgeo$a2w, cve ithe othex

kesftg, $hots2d meftll tkvde pbepa.n2ftcepeeitt o:r xe2edi$e of kydi$fre mesdrexiit2

kp2fr2?o"t t??e iittitntioit of retrr2Nva2. A disposes2 gexactalcscza ???lty

ke 1ertrevffx$ib2-e oder xetscieyaZ mfiy cremdiin geo$$sibZif, aff 2$ $ometSgeres

$kewn by xecovexy off usefu2 2??dedrexts2s tfxom 2??unicdpal gdixbage

dnesT?ys. ffosteyerr, it i$ itke fibsence odi rkscy iscteR*2oR to reteriffys

ifft2crh defisce$ dii$geo$a2, ttxti 2mp22es thhat suxvei2adince $hou2rf be

xegu2xpm..d cRiy rfo#r 2iraited pexiods. siff at es22. Tha dmgegxceRce

of skhese defi･ftdtdoRs i$ thttt exdiet2y the seei??e pxocerfucre rr?diy

eoitstditatg etthecr stoerc-:ge or fiisgeo$diZ ac=oxa'iltg *o the intreft*sio2?

die thhe dr2me it is ttndecrtakeRs dind skhds d$ why rkhe uase of thhe tvltcrfns

wdth thetx yxectse ?7?eescing ti$ $o imgeorcaxt. A re?oJrs confident

gecreseftttttion of tke ere$pect2ve -p2ace$ of $torct"ge and disgeo$al,

2sc eke true 2neaning ctf tkese eeuencs. wouZti iit i??y vtiew conthx2bute

to rkn impxoved c2dmate otf o-piRien.

Basde straeegtes

2g. TketfeeftSarr?eft*a2geuxsoseofxesdioaoetiydikffisstemesndigemeitst

is to &$sttere pxotectiosc ageedRst xttdiditioit erEsk$ ot'- bcith cruxreRt

ecnd ifueexe gegexations. Thds ;??ediR$ tkat *he pxoceEucres itppZisa-'

2??u$t esc$ttxe x'hat the gudintities oaf eradiodictiye f;?adreria2s f2ndiRg

skkeir fo,tty illto sths atmosphesce ocr the tfooas" chain wiZ2 net

constitu*e an llnaccegetabZfi rd$k eiehecr Aow oec iR thfi tfutusce.

XcceptsbiZiey #f crtsk can onZy ratiosca22y. be beesed on a compitxds#sc

betygeweee the adivaRtsgees -mxpected fxofn scasc2sax eite-rgy diR5 tke

geo$s2b2e detcrimslltaX efrfec""ts osc pitb2dic kea2tk and tke envixoremrv2?af.

eaken as es ggho2fi. YZtimitteZy. of croux$e, thals iRvo2ves a

gee2it2caZ F-udgei??eRit aitg 2t is nosk o??e whSch crttn be crenrkexed 2ft

dike$o2utinm texft?$. Idr ehecrek"ocre inGeds aR rkc#ucrdite po2itica2 fiRd

geub22c ult5eerstititdditg etf ithe fdectox$ invo2zyed. -partica2dicrZy wkesc

gecropseittstrtion ef tkif gee$$ih2e geecrimentdi2 ifxptt,-eees is mfftie dsu

$*ttt2$eictt2 ftexms.
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22. Nd$ttseo-fecstsuti$fric$is,uRfoxtttftdite2yson2y*oocoi;????oit
in geub2tfc 2itfe. fe ds fxegllentZy $edct" , for exut-"mgeZe, ehtsst

si'ox t?iff soj>as2fitdoft of G Rdert:'cu2acr ctiit.v ox xffgtion ox cousc*xy,

the expected Ruiftbex of death$ fxora cancer ovex the next
g$tty? 30 yeser$ wiZ2 be k cexttsin flumbex. Thls ltttmbesc is

rkexiveti fxom past ;nortfildty $tatistdcs, ehe esge tiistcributdoii

ding othex chdixrdictecri$Sics o2F tke jreXevdint popu2fftioft dind $o oR.

gt cdive, heksevecr, bde no inocrit than an dRtheX2dgent gecrojeceion

efhich dnc2udes ee siytt2ficaitt rckxg2ft fox exxox. Tke

$tdital$tictiaft$ have "se22-skncied techn2gue$ tfox detexfRiRiRy ifhfftkff2r

it vdexiatlon fxora a -"k'gurfi focra- seefl 2s stati$tica22y slgnfxeicitsct

ocr krkmesk2?er7" it 2s pfdthAit *he fandom devti.pa.tions g"2?ich dixe

tin$epescrab2-e k"xom fiity outcome sitbJ'ectr to $uch an infixi*e

vaxiety of Xooswm2y coRgected infZuences. 2rt is on2y gifhex di

vesxkt2oee i$ $kou7n to be statdsticraUy signdficecnt thtst thexee

i$ finy Furpose fn seekdny to aldentify tke pescrtdcutacr inf2ttencdi

ocr ixifiueRces 2eitding to this chaRge.

                                                      '22. Tkisgeointmaybecr2earerroxthebasisorfesndixit]y?ge2e.
The rregeocrt otf tke Kemeny CommdssieR intO the ewhscee Nd2e ZsZandi

diccideftt f??eeRin'oned fr:vat *he ex.vvzacdrLm-d SGditfts tf,'xofn cafteerr

within 5C mi2es of drhe p2ttnt wentd eveRtesft2Zy tota2 325,OOfi tfxowa

amoftg trhe 2 mi22iorc 2i7iRy iR ithds itxea. TkG stati$ticialts

indieated tha* G yar2ation iR the actual f2gitxe Z)y ZOOO ett?]ecr

way ggouZd Rot be statisticalZy $ignifieant. Th$ Kemeny Comnts$2ox
geointedi oudr that thsfe ds Ro eonceigrfib2e stditisdrtices2 methodi by

efhiche ift $ueh crixcum$taftces, a pacrtieu2dicr ure2ease of uradiodictiis2Sy

eou2di 2edid to one ocr even iO adiditdoRa2 ceeneer dedi*hs bsiRg

tfetected ducrdRg ctkG xe2evanth geecriod. Vnfoxtrunate2y. hevfevuzacre

theere hdis been a g2rovfing puractice in crffeenrk yeaxs eo ceRvext the

geos$ib2e con$egusnce$ of even guite sma22 ere2edises of xadioaecdy#y

inte ff$timaskG$ otf dia"ditiona2 caRcer deaths. Quite a.paxt ifxom

ehe fact thttt tke bit$eS of such estifnaees acrG ttsual2.w opffn eo

con$iderab2e gexofessicnaZ ckal.2eage. the vexy cftacracter of tke

usRdex2ydscg xdediobd-o2ogdcree2 fis$uf??pttions di2so rr?eafi$ frhge fifty

eedtialtioR#2 caRcsx gfffith$ COit2di not be cr"i$tingu2$2ied xpaxcm e･ke muelt
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kxgex nttsckeex yafh2ek wou2d occux anywdey. TftG tt$e o.F. suek ff$tii;?ates

si$ tkeacefore evc-$G.n.aftidi22y. fin dijg>g>eft2 sto s>ub2gc ex?otion eeRfi a2s#

nettcr2y di2krdig$ 2nvo2ve$ di mdsttsif of sSesti$stic$. f thexefoxe uscgrv

evexycRe tho etereffi: stscr2? comgedieri$efts vas'.ith trlte utneost ceetst.ton.

Z3. Aneces$axycoltditiontfocrfndikalngacraeionG23'itrtgewteeft*
oR diccei>ta2)ti2ity of･ xi$k is sko eRsuuee that popg2R' tioit exgo$itre

es$ a xe$tt2t of cresfiioesce2yde witste tiisposit2 ifiteets scadXo2egeics2

gexotdictiosu $tangdi-rafs Eexivfid frrom a raetdcu2oits mevdi2ifatiosu of

a22 ewrdei2G2?2di kscow2egge eeftes" exyva-sci-??ce of the bdo2ogics2 efrfects

etf xestiiatioR findi *hess f-re??? a bxoafi"re2r ba$is ehessc ehat cre2ftting

*o any paerskdelf2ax $dtesextion. fn pcrasgtice. frkals meap.s theedr

.oopuiittioft exposifzrif 2f'ero17? xttdiioacrtiye kra$te dio.se.s Rodr a???ouRt

eo moxree thfisc di trexy $fnaZ2 s>xo.poxtion of thitdr exgeexieneed s2scce

tsirae 2mmemoyia2 tfxom ndituerfu2 soifcrces dinti more crecesct2y tfxom

j??ffdieaZ agey2icesticit$ of xijddaeion.

24. crhtisdi.npxcdich2$ffteedi$po$s2bZebythgpfoerkofthe
lsctffxnditiontt2 Commis$ioft cn Radio2og2cree2 Prroitectioft, "x fCRY

'a$ sit i$ kftewR, wltick htts wxisited ee$ea comp2eske2y indiepeRdient

gexctfesstcna2 body f- ox ovex 50 yeacrs. X mefie2on drhts geoiRt

kecexu$G tit$ earlie$* xecorei??eitdditioll$ weere io.?."mee2atedi

befoxe Ruc2eax eeeescgy had ejnthxged a$ tke may'ox factox tt

xeyxeseRits today and thhose 2t mow makes xsafZect eke cttpau2atigee

digepXd･cditioR of tke best itydii2itbZe gecrofe$sieRa2, kRowZsdge eeftdi

exgeexisnce over fi vexy 2oRg geGxdod. Tke fCRg) ka$ estai)2Sshed

dia5 keeps uatfex coRt2eeuous xev2ew di orof??pcrehenstve $edv otf

guidg2ine$ *o 22mdt #ke x2$ks dro mttn xffsg2tiRg rfro2?? expc$esere

*e ScRSsiltg xati2-ation and these guddie2tiRes eeeke rkccettevt, oaf

co"crse, otf the continuing expesure ferom natucritZ afta' meddceeZ $oucrcew$.

They 2Rc2ude rrecomm.mo-itdGd dose ZdmSts diRd acre .ptecogRalsffd ehxewghc;ut,sk

ehdv wocr2rk ecs the basi$ espoR whieh icediffgeffndeRt ntttioitde2 xeges2atffcr.v

ffuetkocritiss dixe fi)2e to tiefptS.ite the ocrcusatioitftZ ascfi geeelr!ic hffGZtk

    -xsgu2xeiRgRt$ *G hs 2??eth by the mdireage"?ent of xke5tioactiye ivasites. rhth
yuide2iRdes es.r.e not $teeticr: a$ 2 hitve mdif]sttioitdig. *ftey firrfi kdiget ?..r.T.#"'wcr
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ecoxttiRasiftg erey2eif dis kscoif2edgeg gcrd fifw"L'itecr exgeexieltce 2$

ttccuncg2atfifi. Sinci!&er2y, thsicr ineexperetditien Xsc reZitt2osc sto

'skke vdieri#ees diff-pregdvs of scesdiiceecrtive wesste meeResgei??snt ti$ keget tteea-ex

                               "ewofttiitljing coit$titi&crestdesc b.es. scaealonG2 au*hoxalta'es aRd by

sieetffcritdit2#sces2 oxgesscisestiomes $uch tis skke OgCP Nue2eestr gReecrgy
                                       l"

25. Wi?i2ewcr#i??g?2£･assccepg2*2?crdidio2ogtiaG2pxoskffcthioscs*aRdesxutS$
dexiverf fcrom XCft.P RecoraiftendatioR$, botk fox pcresffnt and 2fox

tfu*ttere genexati,oRs. is a tfun5afnenita2 xffg.uSreit?ent, ithexe axe

&2$o ctkex dmpoxtaRt sesx-s-ta.ty asccl envixonfneitrkfi2 o2>jectives ecS-

eradi2oescrtdve wdi$tre ?7?aftltgeixgnsk. ft i$ 2sxgeocreaitt. tfocr exampZe, drge

eevosiri ttRRsces$dix･ y Sitte-r- fsxre??ce wit?? g>xre$ene osc ftttitera exf)Zoxtast2osc

of RtttijcrttZ xe$ottxee$, to escrodd begudirkskhdftg uitso2yed ,gecrob2e2??$

to ftttuere geiteerttskion$ fiRd to titke caere not to sgeo2"2 t??e guaX*y

of sthe eveetuxes2 svey2ecoitrcent. fR geacfic*ice, ehese･ob7'ectiwes

itcrdi ewet 2R mo$t cixs$s by yncoyiding $ufx"icaleest i$o2at2olt cf

creddcactSye ggastes fxom *ke b2os.ua'exe to echieye *he xequSxed

$tesft6es2rgs of p.r.ottsctioR, iRc2esdiftg t??roNg2) ti27?e. Whe meitfts

by whdck tkds i$ dichieyifd arre the e$$encfi ox- the gexdece2ee of

furadiioactive wtt$te iititRagement. crhey deg?endi fundiaineitta2Zy oit

the geky$ices2 ai:iti c?]em2cesZ jg?xoyGz''L`-des o;r'" the paxticeKdicr wa$te tfo"wfy?$

ce2?e vfi2rXGty cti x-Rdioesctive wa$eG$
ma-----wwpt--ww--toma----be---.----wwve--.-Vww--------wwptnt-.-And

M. Wki$i$,inr-act,oReof*hefdictox$imyedixg2nfocrreec"
geuk2ic Si$cru$$ioR esc th2s $ubject: 2radaloactive wa$drfis itcre too

ef*$n $p#ken of as though they axe di $i.n.g2e homogeneous comi??edieg.

Oee thff coRtxacry, they 2??Gy eake maemy afiftfecrent gehystickZ altd

ckG?xdecaZ foxMs, thetirr oAZy coi??xaosc ieatuxe betng theix

erafiioitctiyidvy wh2ch i??ay. ift *ttrrit, iracry fxesn vexy kigk to

bdecre2y diedrficttib]e. $ome oaf tke ec-atiifftdon is ftigh2y Resceecraedscg

diittf raasst tkexe-"ocre ftt a22 times he $ftSe2fi-thwdi by gexotece2wee

ecoitrkesini7?esct, yhS2if isc otkecr cra$es the xagiditiosc twfiy kGgee Ro

seeneskcreeting .pokre-?"s esdr fi2X bas* beccmes hazacrdous tist- iRkaZedi ocr
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S-ecge$eeg tkscough ths x'oodi crhditiR. Osce coraf:osc ckaxac*ecri$triew eif･

es2Z deresfi2cacskiye mittescia2$ i$ tkadr the tsctgzasiity of trke cresdsiatsion

Secscea$e$ ge2rog-ys--tsssdve2y. ex 5ecesys. fit es ereete whtich ds chaeracte.va"sskiec

of *he Racrst2cvlaue critdioac`Ldve isoto-pe concexnefi. Whi$ de=rky

trtste ???esy yeexy fcrom mdcxo-$ffeoR(f$ to miZ2ion$ Qf yeaurs.

27. Nfiste?:3ndiypteJneentt$cftnigudisewu$tdreskeaccountofa22
ethese phy$ica2 itit5 ckevaX.cdi2 afactox$ aRd musfr tftexetfox$ be ees22#crgev-fi

to the yartdcxZax ctxcum$tance$ in whick the Era$te is Sound.
fkst$, ct2?"sther caes$e of geub2ie ddsgttiet i$ geR.m-cree2di$ed -refexeRcente

sko xadilt'oftcetalvdi ifa$tes wi*?]oudr specifyiRg the g>fixtactt2acr

exftaerfictecrise2cs which deterre2fte thedx geoteRtale2 hazaxds and

wftich di-r. G theeefoere dec:isive tiR d.n-dvexmifting tke ptts$dre maBGge?itef?t

                                                      'gecritcticre$ essud gexocedticrffs ifhich have tre be app2ied.

2g. C2ea-,"Zy,drhenditttxa,2plteiteecenonefdecayofxadioacthiy2:-y
ts one vexy 2???l>oxtaxfr censideratdon dR deve2optRy rdidioactive

ifas*di ra&ftageiRent gecrocsdiuxes. Xn genexaZ, the shocrtecr tke

2ifet2me of gearedcruZeex xeedioaceive egdi$tss, the sifnpZecr aere

tke pcr- ob2ems of ddSposal. ¢oftsegttext2y, tke gecre.maxGskoxy stage$

of the co?]]pleee gs;aste management sequ$nce axe a2$o $£m-p2df.f-e5.
At the otheer ex*ere?7?e. rkhe xeste otf afeceey fnrky foe $e sZow skhitix,

fox mo$t yxactieaf yuurgeo$es. the kauaerds mttst be xeg6xSedi dis

crcri?igeeeJrdib2e dR geecr$is*enc$ yithh tkose otf stab2e toxic chemica2$,

$itck lts diioxin ox cextaisc eyitscide cromgeoundis. fsc a-"gencoachireg.

sthti$ widie yesralety of pos$ibiZeltie$, ilr is ecea$onrkbie to

$eek a $tandacrd otf tso2ation fxo??i man asud his en7ixon???ent

whick wUZ pcrov25e thae, at any geotRe in tdn?e. Gny eog$egueret2- al

expo$ufe to eresdtatioR wiZ2 be kcceptebZy $raGU eompaxed w2tk
ehfit itZxeady esscising k: orr? RaturraZ2y--occitxcriRy $oasxcas. As X kesyth

de22reaSy fi?ept.tioRGd, this is genexeeZZy dichi.eved by fin$u-riftg co.n.dresSsc?7?ffce*

ox iso2fftiox fowhr $uist&bZe geecriods otf t2me wkich mesy, iem so?7?e

ca$e$. exteRd to ten$ of tkcu$and$ of yeaxs. OA t?}e "¢ker haRfi,
it eoe$ no* exc2ecdie gd2ution anct ddspex$don knto the envixoscmexe*

uafiex stxdce2y ccRtro22ea" coitdix2ons ggkers such de gexaetice i$

eompatEb2e wsch tke objvpttactive$ f have a2xeadg gefined. Tkexe
axes tfecr exesmpZe, cesses wkexe i* cesit bff Seg??oxsScrditeS theset tke

                                                    e
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   20. Attheotkecrexdrxeme,ehewoxkiscgdicreasinitttor2eax
  .2nstaUatioRs, igte$eexch itxd deve2ogemeR2 2aboxittexSes, xadiochdim2ca2

   gexodiuction tfficSlitKes alld oitkex ge2aces where xadaloac*ive matexts2s

   age ftGnd2erk ox usefi rattst be reaizatadned Sn it c2eeex ane ultconSesmci-Mi,ftSeg

   eoeedit2o.n.. iZ'kis -reguixes tke ap.D2icat2on of msticu2ou$ 2]ousekee-m"scg

   gescactices pghick, in twxn, 2ead to the diccttmu2atiox of m2xed

   *vash gifkich refty be on2y mUd2y contaminated ox fy?exe2g be $uspeecec"a

   "Jf being contai??inested. A pcrogeex concencn Sox pttb2dc hea2th aitct

   $atfety xegttslx- e$ dr.iaitt the$s wfi$te$, vghich j??esy bece!7?e Zeexcr.e dit

   yo2ume. shGas2di be trettt$d as x&dsiosc"k"ive itRd a-#pacopcriditdi maRagedeiite.n.*

' dreehftigues dieve:,ogeewd in diccoxrfaitcfi ?fisth the genexaZ cx2tex2a

eci$k$ fxo?n ffx.r.}#sijcre oi:A' ;srox-'kex- s esuxiRg .su. crecffs$e$ if"er "L-ke xsteitt2'osc,

kcreattsefttve fisaf rk2texitittdy$ rfis.posfiZ aS cecrtain 2iguid direfi ges$g"ik-$

etfff2iteftsks of 2cyf cresditioficdrivdty woasZdi be grxGateex 2ft xesddo2itv#2'crit2

gcroftectiosc texM$ t?}eesc wou2di re$it2* tfDcr the popas2die2on es$ ts p7?]o2if

hy thetx contxo22･ ffcr" discftesstge 2sc±o the sscyd,xonmeRt.

29. femdiyRoe2>esttgeexJrff2itou$,Gtthhi$stage}to2??akeithre-
y#i22* drkfidr thdicre 2s Rot?}isug dithereRe2y xsgeer$hensib2e in *he

cxeestioft olf ;git$te mfieexidi2$. ft ds a noxmitZ conseaueitcre otf y2x*ttN22w
                                                  -"itX2 iltctit$txtiit2 ge･erocs$ses that gges$t.fi$ escrff gGfteerttted ltnd ecoito?n2c

eoRstsexation$ a2ofte ddctate that t･he$e $hoa2d a2ways bff
xev2ewfid to 2didi.;s*Stfy tftose which ceen bg gettt sko a2tewxnadriye tt$e$.

XR tkg nuc2eecr fie2d. a pert2cu2dix exam-p2e ti$, of coux$e, the
p2ectonier??? gescefittc.m.- d by the dxcradiatiosc of fasG2 iR thffxi7?a2 xGacstocrs.

Jrths xecrovffxy towr.,ether with thhe ttn$peitt esxan2ttm by xffpscocessi-Rgr

si$ aR examge2e or- cenvecr$don of a by--gecrorfife* tr-crom a ggfisdre tfoxme

iftito a usetfuZ iRestescia2. 0tf coux$e, xegexocess2i]g sies$Ztf

s*i2Z Zeaye$ highZy actXve wdistes, ifkicrb incZttde tsptoth ti$$2oft

geeroducts eeftdi whres2a",ut?aZ ttxfinium, p2ueoniura and oitkesc by--gecrodttct$

o:f iuec2ffax rf2ssioR. ifnffocrtuneete2y, in esddiitiosc to bifing

ftiyh2y "radiotsctive, the$e i7?estetcriaZ$ diZso iRc2ttdg aonstituen*$

fig2?ich possdi$s grEry2ng Ufetii??e$ sog?di of ;ektic?] axs yexy 2ofig dRc?eeg.

Thdi eradiodietive ifaste maRages?e.su.t pxftctige$ xegttired ???u$e takff

dicccuat gf tke$e comge2ex dend vitxiab2e cftascactreristic$.

                                                 '
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X, ftdive ts2erfffidiy tt,ettst2sned. Tke -; xcke2dig??s "f di$peo$it2 eere. osS

ctoascr$e, gitifre gdfafsxesct f-rctw thosff di$soeifi*eE ificth the kdgh2y

eecsktiv.yth gyasdrGs esscti$iftg fcrOm Xif-mroces$iitg ef $peRaL" fue2.

                                t
a,kwt-e-wattsg=n"Swg2SEES22--nJ . .

22. rhe$edixebixsttwoexaf?ge2es,takeneetecait5om,ofyexy
d2f.Fexi. lty foxras ozept 2radi"actSve wtt$itdi$ p,'halch sxiss tfrom ehe

gexoditcrtion and v$es otf stttcZeaer enecrgy. CaitegocrisditrSon of

erad2oa<reive uasdeLes teRe?s to di?geo2vft considie.r.ab2e ovex-$ii7?p22f2'.pm.atio.r.7.

it i$. suevefthe2ffss, po$sibXe to reach ts nasmhffx of beroad coitee2it$i#=$

fibottt ehe ge-resdixt $ieuditdon ttnci to dexdve froit these aN as$e$$etifRS

#i the xemal.n.ing pa7"cZ>2$?7?$ esRd thdi eoscxdicS pe2$s)ec*2ve in w?)dch

drke$e $koas2ci ke v2eweaf.

22. TkeSix$tpoinsktemltkeisitkttdrthee*otee2xascyitof
xftdioectdve ;vase$s i"xom tke ituc2eaec tinfiu$tery exist$ es2x$ftdy

tsecd tke bdi$2c acecrn2crsnc,,eRt$ rfox theicr fnasuitgeit?ent cdiee bde suieab2y

diefined on the ba$ts of exi$ting kuovf2edige diftd estab2a$hedi

xndiation -pscotecdrsioft ccrit6nctiit. f'ki$ a2oRe 2$ a vexy impoer*aeee

coRsiff"e-T'atiosc: it mefin$ thdit fi22 the pcrcrbZem$ exist fiZredidif aftd it

E$ osuZy itheix scs2e vm"ich "fi22 dieve2o-p vfith itke pxogxessiye exten$k"vxpm,

otf nucZeax p2rogerifm.T,n,es. Azaothecr timg>orskeeA* geodnt to e$eebXd$k

i$ that aecegetab2e disposal 2??eehods. ?fhi¢h have been 6emonstreced
2n gefficrtice tho be $ouRd, aZrready exis* fer most tyl)es ei"
mact"ioactive wa$'ee. Fcx the high 2eve2 Xoug-Zdved waste$ gfntck
con$ttcttts the xe"?ain5ex, $eefif intffx2i?? dirxsngefi?eRts haye been

dieyi$ffd, a$ f shfi22 exp2itiit moxe fu22y ig di raoi?iezat. ttnd hesye
                .                      '                               'been as)ge2ded wheRevex Recressaxy. "

23. gocrexarapZe,2iguiddiita"geseouswaste$maybesoRvesctsd
into soUdi tfoxJ?? =-ox disposal. A2terRative2y, dis Z i??entioRed

just now. it caay he be**ex tfox such i7?atexia2s to be di$per$e5

dft 22mXSGd anes cont2roZZed aualttdties intro the envalxoscmeftt. crit

thE$ seRse the dts#o$al "f Ic;e 2eveZ shocrt-2ived i??a*exials

pxessxt$ ite secrious ts=knica2 a'.i.ftfdcu2tg. Shal2ow land hucrta2
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si$ a $ditfe ogeticft f"x $o2idi ox so2ifi2fiedi ifdi$tes orf tki$ ltatucre

geroyXdied thttt $teges axe thakgn eo 2imi't theix titisgeerrsdclt ift thee

ts2x ocr by gxouftd waSeer. Tke coRdiidrdoft$ dro be $afrd$tfied caft

edike accrottnfr of tftvpm sftoxit gts:rfit2on otf the heszfierd forr sttch

retseecria2s 2>it# mu$t 2ncXudff caxfffu2 se2ect2oR orf diesposa2 $2te$

accoxding *o *hffix 2ocaZ geo2ogy esnd prrotialjtrdty to.2aRrf fxeguer]steti

by meers ocr, fcer exeercge2dv. by tfdi-rm GRimit2s. Fox skhde xe2eet2･v.rc.2y

$hocrt geexdod unti2 thop wdis#es bdico?ne hditrii?2ress, itatttraZ osc ft?fin-spm,ifitiff

coftta2ng??ent' 2$ nocrmai2y tsccem-=altiffd by $uxveXUitnce ufttiZ tke

2and caR digdidza be meege eevffi2fib2ee tfocr iji?crff$tcricted eese.

  24. A$pecia2coits2decrfttalonapp2ae$2ftuerdinkuj??gerodttcAng
  coitlttrie$, whexe g#a.n.t･ itie$ of uerascdttm miZZ tad2ing$ kfkich 2xay

  xust dro 2??iUsicns of So2?s gecreswnt syecial pcrobifinvs. Thtis d$
                      '  becau$e the md22iny ptrocesse$ expose 2ow 2eveZ bttsk 2eveg--liyeti

  erdidioitctdve meteyiitZ$ wftick may oxigalsuaZ2y ftove beeit weZi

  coeseaixetf fty Rttdrijace. gxtxeectioR diftti drxffatf??ent vf the ocrs cesft

  skkg$ xts2ease xadiodictiye B?tttrexia2s ifttro tke diitmo$gehexe ox suxtftsece

  wa*ex and "Lhe 2oftg terrn? dmge2alcat2oRs reguicre i??ettsucres to eensucrdv

  $teebtiZdsaition of tke mi2Z taal2dRgs. Tkis d$ it ;nateecr gfhick

  eentinues sko be the sttlrJ'eor* otf Enteit$Sye $tudy and lt yexy aective

  y;rogxam]??e o-Vst co-opeereetion ka$ beeR deve2o.uedi' bfftweeft tke

  pxiitcrXgea22y iretexrestsd cou"txsies.

  25. Sxotkexso2ntiontothepxobZemofsoZidocr$oZidifSed
                                                                 '
  2ow 2eveZ wa$te$ ts to dittmge them in sgeec2a22y de$'igned coR*aEne-rs

  Sndro tke deep ocease at cacretfttXZy seZecteti stites. rke eoscskaiscecrs
  useG acrdi didisdigneaf to Jteege theSx iRetegx2ty duxdxg de$cGfi* to aftg

  i2??pact on tke ocean Aec,Zoex and to minimtsa to ehe extent

  xea$onabZy achtevabZe $uk$egueAe re2ease off radteaetivity
  siftto *he $ea. wtien ehis evfintttesi2y takes .vwh7dece, the cradiioace2w*y

  2$. otf coux$e. dispecr$efi by the vexy gxeat ddiZutioR ef drhe ocrdieeit.

  gexe a$ e2$evfkexe. the $atfe*y asses$mGnts 2nadG getior to a"i$yosal

  asce bft$ed on vexy coRsejrvative dissu;??getiofts. SRe $u¢ft eessuigytiolt
  is drhdidr tfte radS･oactivSity is 2'm?ftediats2y cre2efised vgften *hde

' contit2R&scs crmeach the ocefin tf2#o.ve..

pt

,
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2g. P2$geo$nthif*h2$rcethofii$$ub?'scteetheyxovd$Sosc$
"af thff Coitvffnti#ft eft tke Pscffvescticn orf ptessc2ne geeZ2uttioR by

Pgi7?l>irsg ecf ga$Se$ itRdi eehecr Nat2dvx grkhe $o-cra2.2e5 Londion

eoxydixtd#it, tc ifk2ck drhmecre itcre ftbw 42 Contxitectii'";g Paer*2e$j.

2# i$ aZse $tib.rr'e=･ it, ift gerkxt2crtt2fisc, to the Rec#sc?meRditt2oes$

estab2isheti by thff Xntecrnatioita2 AZo???ic gxe'dvrcr.y kgencry concexxixg

eke agep22cfiticft #--xM' thde Coscventdon *o xadiiogctiye vfa$the$. crfti$

creyes2diitocry cr-xfiss&trv'ork perohih2t$ frhe desf?geSng of g-se-F'inerk ?]igft 2diweZ

wdi$te$. Xsc diewifAticn, ehff C>gCD has estab2S$ked a Mec?>ftftXsfft dv#

ffecscdrhdex fr2]$ #bjecr*ivee$ o-f the Ion5on <7on'ifeRti#it ky ycrowidiRg.

beskw$elt the 2(l) couftescie$ t'-??ick paerticipdite tift itki$ Necrkrkftal$m.

di sy$timatR? otf crgRsas2te!ioit ttscd $uxyed22axcre osc ths $ebl tiitrcg>ing cf

xadioactirv'e "iasteff.

27. ff"era22tkege=ob2effisXftftvgmeRskiosuderk$oafax,sitti$tfesc*ocrif
wdi$tre i??aRagemeRt gezoceducre$ kaye bdien deveZogeed esitdi itxe iGn epexditiosu.

XR ehe e&$e ec'- k2gh Zffyal ifde$ees, hokrffyecr, wkiorh a-re es$eRtia22y

eko$e dis$ociateti ifitk sveRsk di'ue2 iiSxom ee"eZeee;r sceaectex$ wketkex
                       -
ox sco* xegecrece$$iftg titke$ .pZace, a comgeZeste mdinagett,eitt $frxategy

can be deftse5 kut fgcrthe-r wexk is ft$eafeti to pxove *he fines2
                                             .
$#ffge$. ifectitkrki2$. iRtexig? axxaitgdii?ief?ts, which axe g>ezfect2y

$aeisffescr*o.pm.y S･o-: a geevcr2od ?neasttxed tin decades, kay.za. o'eex fiG"o-p`L'eg

anGcdinbepcrogressdveZysupecr$ediedas2tbeceraespe$sibZeto .
alnvpZesufint o2? ee -: otttdRe haEi$ the tfiftaZ sdrage$ o-f' tke eko$$su

s?2aReegeraent $tptrittegvw..

2g. Xjfxepnoee$s2Rgtake$pZace,*ke$ehigbZeve2wa$tes
esxi$e dni*itt22y 2ft a high!y cronceRtxa*ed 2igeeid ffox2?i. ft kdis

been $howx drhitt thi$ ¢aft be stoxed $afe2y tfox many decaafe$ al#
dioesb2e-wes22edi stttiit2ess $tee2 tank$ but tkese 2regitixe eontiAuoits

$itscvei22asucg. An iRtesctim pecriod oS stoxage 2me Ziguid tfocrfit

faci2ites*ifs ti2s.pex$tion of tke ix#en$e heat emXtdred deexiftge dix

2scithia2 gehff$e eff tiGcay oS $hoxtecr-2iyedi aoft$tituesut$. rfte

k£gitXti foscf?? ee2so frkcr2ZiSates sub$eggifscdr perocgs$iny r$esch it$
tfo-r tke chei??icaZ -; ecoveury of usefuZ con$titaaRts]. hut ie i$
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32. xei$2caiocrtafttskoxecognS$ifSkatthi$d$becrdiu$eekffe#n･cfissk
otf yee2oy2caZ dii$-rec$eeZ invoZvss tfte ccreaSisx otf sucr=e$$alye bftercri･ffde?pms

to drhe xGtttxft oif fteszascdott$ ma*･ ecria2$ to eke hurarlx envicronmffnt.

geider$t, ehere Ss tlte ftditesxe of thee yfa$ite 2fr$e2S" ilt fg?os* cdise$

*k2$ ifi2Z yscobesb2y take tftfi foxm oaf a v2xSeees2Zy dit$o2ub.2e g2es$$.

Seconff2y, eAcra.; suidi*ion En $uitab2e ccnts'tiRexs yfi22 psxoyddiff s*absi2siskg

isc *,?]e c2?owereit gth･ ochei??icree2 snvixoitf7?gllt ox'" -tjie wftstG xegeository.

Tk2rdiy, Sds.itc$rkl $2ttws wi2j he cho$en tfccr *kG2x knowsc

econtaift???ffnit crhfieracdrGxistalcs itscd s*ability tftxotigh geo2ogica2

dvime. gaf, nevecrtkffZess, a22 tke$ff.gxo*scthive bacrxificrs tfai2.

thsxe axe a itumb.m-- x of Reetuxa2 g??eehand$rr?$ $eech as ien exckange,

fi2txdition aftdi $uxtffice ita"soxgedr2on ggk2'crk woecZ5 cretdixd trhe i??igcraitticx

e2-F iRost xadicaetiye eeateria2$. T22e notien of cata$*xophicr

2f'at2ure of, tt geoZoydcraZ waste x6i>o$ito-ry is theecefoxe Rcir

=xea" th2e.

32e xncroZ2ttboxatdcscwiththfffA.".-A,weoxffaRised2ast
$"x?meder an fftteernfttioesdi2 $yfRgeosigra to gexovXct-pm.. ftsc autkcrxi*Gsk･ 2ye

ovexvtew of the $tatus of geo2ogica2 disgeosa2 kp2rcgxa2??me$

thcrougkout thG wor2ti. T2?ff Sympesitsf?i wtss EtteBeedi by Reex2y

4Se peoR2e x"rei?? 32 couvetrtes and 4 Znternatiena2 0rgaxisation$.

Z)ijx2llg ZO se$s2ons 6g gerkFeers wecrfi pxe$ented. fki$ i$ a

mea$uxde of :ihe erffocrt keiRg devoited to thals ?i?adrtex. ffocr thde

pucrpose ox" -ra6icac*ive wa$te managegnefi". & ?itosi almgeortaftt cre$"Z*

emerged i-xom the Sy.i7?posiui??. Thts wa$ ft eZeeur consen$ms tkat
many geo2ogica'Z envixoRmep.ts exi$tr yf2th the capdibiAty otf

･perovdc?SRg sax-e ise2atioR for a22 tvmpe$ otf -redioaetive

ifa$the. .
1-itglgzpmg:sg,l-Exok,llslillg-$

3g. What.*heneeeredrhexsa2pxob2em$.77kenadruxdiZcredicr*ioft
of 2??est geeogele is t- hae, ;adi*h so rench d2scees$iove tfocu$$etf oR

sthe guestioee oaf craddoacr*ivee wGsee maRttgef??gnt. thffxe j??uffit be

es scea2 pxob2em $o"?eErhexe. etf co"r$e, thexe ts a bSg d2tftffixeRee

bewhLween ft pxobte?R kity2ng beeR so2ved in pxinciFZe and the $oZut2･#=,g
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bfi2ng diyy-tied isc s)rrfi<*2cre. Tkscre i$ a2$o di Z>2y dalaffescitRcre k)e*wifan

es sff2atioA beAfig avaal2ttb2inn dind di $o2ytion bifiny i]??p2emff.n.*ffd;

esscd yoit wi22 ;recognd$e ="crera my Gne2y$is eftese St i$ dn eke$e

$enses tkdi".- fRuck vgo-rk cremalfts to' be doRe. Thexe i$ ito gve$tio2?,

on the oehex haftg. of the xadioactive wa$te mknagefneRt pxob2ef7?

keegeitty beesc $o2ved onZy isc gcrixcd-p2et tfas2ZS arfequate so2estion$

aere e2fidirZy divaiZesb2re. ffevecrehe2fi$s, in ascy evo2valitg $itaseestdgen,

coittftitfeNce in eskircdite sucae$s 2?di$ to be ]'ustif2eG. The Z>dg

dd,2Ffdcratt.v in the fdelti ef craff'iodeor*iv.pt. kyGsie mesRdige2??en* is to

scroyride conyiRcrEr,gr diyidienere tfex thi$ yu2rl>o$se-.. Rot Zedi$tc becetu$e

Shfi essif2?tdal xfiguixemffRt aln JrffZeetdoR dvo ftigh 2&veZ 2ong--Ziyed

uaste$ d$ iso2attsn focr extxm..meZy 2oRg gee27iods oS tiine.

34. 0hvio"s2y,*heretsnowaytkatsafed$oZarktenfocreens
                                                     .of thottsanti$ otf yeitxs caR bdi "def7?onseira*edfi. dit 2ea$t 2lt drhe

sense in which thi$ Ss usua22y uadecrstood. .Xe ds thexe"fo"re

neore$sesery to pzovidie aonviiteciitg evideRcs of ax eeceevptake2e Zeye2

otf sar-ety by esceui?iutatiRg detaiZea' data on the ygoZogdcaZ dfid

geoehdim2ca2 ckaxacteuri$tics of potentiaZ2y suitsbZe crepc$d･*oxibege$.

An uxguitlified gtteederentee of. $afety cascnodr h6 given itf oftZy fox ,

the xeason f haye aZcredidy meRtioftedi tftdit nabscZifee" sGfet.v is

G mYtk- Tkals i$ .yasv2rZ?dips on2y asuetkecr may otf ackRogfZediging

tkag sco kumeeen acrtiv2fry cltn be comge2stffZy ri$k fxee. Ifr ias

al$e a xecoqndtion ehat we shou2d not be $Sarehing for some
          v
2deali$eG $o2ution but fox a pxaaticaZ one pf??ich pxovict-es Gn

diceez>tabZe neustxaZtseetioR otf crisk in exchaitgG fo-r tke bene- fit$

ityai2fib2e afcro2n t?]e esppZalcratioR otf nttc2eaz povxex.

3S. tsthdssen$e,eneofthemoxedtsguietingfeaeuxes
oxh thG geubZic cogtxevecrstes xeZaedng tho 2raddoacrtive waste

raaRayemeitdr hdis been the intf2aj??mation'of pttb2ic opinton figatn$*

pcrogxaJ??mes of ixvestigation xe2ating be geo2ogica2 di$posal.

Th2$ cr2eesx2y i$ an oh$tac2a te tke intxoductioR of fiRa2 sohatioB$

Since thg intexdg? ttcrxangeraents a-re. by defSniti.ox, ls$s

$eeti$facthoxy t2}an eke af'insl so2utioRs bedf?g y2repacred, tit cttsc

th

"
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bee escrytteaf tftitt obsdrrrasg*aloR o-S ""-hi$ wo.?"k d$ esgesinntcrt drhe pesb2d=

sisctdixe$t. Oite coJngRon xeasof? focr this s2tttation i$ thdit geeoy2e

diwhpmdi 1sc tfeeyoaser oti ee ffinit2 $oXasticn dvo thhe pcrobZei??s oaf xad2oitctiye

egfi$te rcdinfigen,semet gexoyjrlffdi tktssk tft'i$ so2ttst2on is adog)teS somevghecre

ee2$s. fsc otkeer vgccrds, yub2ic cofttfirkence.fioes scoth degeend oft

if2diescalng the craitge of tt2eexnG*iv6s itvfiiZab2e. Wh&dr is fteetiefi

Ss coRfirkendr 2efi5ffrskip by tiecdgioR maj:exs and di scetftt$a2 oR

#he22r pax* to "22eww icrxaeioxee2 fedicr the dieeteacg?tisue po2dticra2

fiecis2cR oer to ee2diy the so2ititions evexyo=e cZaims eo weeftt.

35. Tbeerehatr-enal$obeevesomesttggss*donSifxomthecxirk2c$
                                                  .thgt drhdi dict"ogetd"ft of isctdiscdm maRdi"#emeftt practice$ 2$ essc

tixere$pensib2e refZe¢tioit oaf unso2yffd pscobZteras, vghich &xe beisug
begitefifrftedi to tfudruerff gsnescadrions. f kogee l keeye beeft ab2e to

ghow thfiC snch a baltef i$ entixs2y wtthout Soundatio". The
diygexodich beiltg itdiogeeedi pecrmits $ysteraatic tfuxthex $tudy of

tty&ilab2e o-pti.ons dind the deveZogereene oaf impxoved di$gee$a2

cexcffp*$ ang' i??g*kodis based oR ife22 esta2)2i$hed scrtientitf2'c

fix2di eng2ReexdAg dates. ks $oon as tecrftnieaZ anff" sociesi

rkcceptab2Zlty have been e$tabXskeaf, 2axgg $caXe disposa2 of
hdgh 2eve2 was*es $koutdi be imp2e27?eftted wdthottfr deXay, i;E

gxZy beadiu$e dr2}is ;fti22,2ead to a sigitdrficandr kmprroven?eR* in.

eke 26y&2 of $afety and veUZ xednce or e2iminate tke fteed fox
contisclldng humdin sucrvei2Zitnce.

eon al usi on 'wwpa-------pm-wwwhnt-

37. igtketimeavailabZetrodiay,ZhayebeeftabZeon2y
ec ntghXght so?7?ff otf the essent2a2 coRstcer&tions eg)pZy2Rg to

ths yery comge2ex yurob2em$ ok" rraddoitctive yga$te ?}?tlneegement.

The eeckmtcal its-p. ects a2re dea2t waleh mttch moxe fu2Zy in ex

Xepoxt -pubk$ked by OgCP tin Septre?]?ibecr 2977 esctStied reOb]'ectiye$s

eoiteegest$ find S*cr-ait$g2ffs tfox the Nanagemendr of Radaloactivg

Yit$ste esxi$iftg fcro??? NeecZeeecr Ycwex Pxogcramme$.ss. ?kals kdi$ btwen

g
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stxftx$2estefi tiscxto Jdigefi#ese antf d$ di¥rresi2fib2e cr-scom skke Jeegeitsu

#eessXcrfftStts*crifi2 FewerasgR. Ith x"s di2so avaf2ab2ff, of eccescr$e, alR

ffftg2d$k. tfxo?n eke easH-eS YubZScrfiSi#=$ and crktfocrmdit2oR Ceent$er ksxe

isc Te.kyo. This Sffpoert cremaixs eeft aasthox2*at2ve $ottxee otf

ereetfeerenece oit the sesbff'e"ect diftd i$ a crorrv!nciftg Sitstifsication tf#rr

crogsi2rteftcre ift *he ixedi$ucres whalch have been '*itken er axe p2esswxeff-.

38. rzaa.beskhi$.n.ointbecftu$e,iR2??yogeeniRgxei??dexk$,
cr fe2t ob2algeas" *o fi-yitw estteR*ioR to thfi extsceg??eeZy ho$e22e c22ewffsk-e

otf "geinioft twftX.ch xei2itdite$ agitslnst diny utte7nestSoftrkl coits2diexassk2ox

"tf tkts yscry com.rc.?.dix sttbJ'ect. ffowevex. whi2e emphttststscg dvke

xdieg focr gfuT"eftske- 2r objectiv2ey in pu"i 2dc fi2scussion ox tftd$

waastegcr, Z v6ouZd cfixtdidx2y noe vai$h to cronyey any 2mgexessioA

e2*kdix of =o;??p2ficeitcy oer of inditfrfereAce the tcke higk $*antiaerG$

-yegitixfidi. Xt 2$ e2ettx that ithe esdrR?e$t cracre mu$t ceittixue *o

be G:ffgtticred *o gelotece pxesigRe aR(? tfttturrfi geRexttdri-ens. f mef??

g2itd to *asstify thdit th£$ coitsidiexation a-ovainaskes ehe tkalnking
#tf a22 thc$e X 2eeye 2Ret wtidrh xesg)oR$2bdZSdry isc *ki$ 2Sie2d.

g9. fskeesn*kecrefocrdibesaalc?if£trkcoRfigeRcre*'hs*efccr
esZ2 #ditegox2e$ off erag2oactdve y"tt$te, acrce-ptdibZe $o2utiofts heeya

fiXtrea5y beeft pcroverf or $ajfe dsctescdfi? ma2]agemeRt･ esrrcrctitgemext$

e?fS$t. ffscougk i$ kx?own to be surre that *he xemaindstg drecrhRalcaZ

gesc#b2era$, itotitb2y the$e cenorexniscg tke disgeo$a2 o-F kdghZy

iagsiewdieS2ys asc6/crcr 2oxg--2tived ma*e"ia2$ wt22 bdv $o2vetf. ceo

ttchieve ekts the xe$eexutk aeed deve2ogefReRtr pcrog-wainme$ to xe$o2ye Skee$de

"ese$taftdikg Rxob2ei??$ ?nu$st croRtixtte *o $njoy higft pcrierriey &nd

mau$t bde seeR by pttb2iec og>iscioR a$ ds$e:Erving $ugegeox* cratkex

tkesft kc$tik*y. Xtr goe$ Ffifrkottt srkyalRg t??dit ehe iRtercsdve

i2]theritdidr2osca2 oro-o.pecreeea"-ove whicit di2xeady exists in *his fieZe

ewg$t ftscd wd22 ke raadtcdvdidscefi.
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GERII4AN CONCEPTS
ON NUCI.,EAR SAFEdiY

Ladies and Gentlemanr

ft'xst r wouXd like to thank you £or your inv±tation to speak
to you about German concepts on nucieax saiety.

It is not an easy task to treat this wide subject compietely

within thirty minutest and therefore ! want to concentrate

on three £ocal points:

                                          '
1. In the first Chapter I wUl give a short descyiption o£
   the German safety conceptr in payti-cular with respect to

   differences to the ±nternational standard.

2. The second Chap"Ler will deal with risk analyses gbneraUy, '

   and with the results of the Gexman Risk Study in particular･.

3. In the third Chapter I wUl try to descr±be how 't.he events
   which led to the TM-2 accident seguence wouid have aiieg=' ed

   German nuclear･ power plants, and what the consequences are

   in the Federal RepubL±c of Ger;ttany wkh respect to the safety
   concept.

By Pro:- . Dr. A. Birkhoier; 13th JAXF Annual ConEerence, 1980
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1. The safet concept Eor nuclear ower stations ±n the
   Stgslgli!Lp--llgggklj,sl-gl!-.gs}!I2gggzd ral R bl c of German

Like in other countntes, the safety concept ±n the Federal
RepubUc of Germany is based on the "Defense in Deptht'.

Despite o£ basic agreeTnent in the object2'ves and in the

methods of reactor safetyf considerable d±fferences in
detaU have deveioped in various countries.

!n the following I will mention some aspects which are

typical for German nuclear power stations, even ±:"･ they

are not extraordinary in internat±ona2 comparison.

[ro assure basic safety, the suppliGr of a nucleax power

statx'on works out a qual±ty assurance systern.

Indegendent expertsr upon orders of the licens±ng author±tyr
review this QA system.

Mater±al tasting plans and fabrication and'examination
sequence p!ans are paxt oE the systern.
              '
ln these pXans the individual requ±rements for tests at
materials and semi-ttnished products are laid down, and the

±n-process inspect±on steps are described.
For example, the welds of the reactor pressure vessel are
subjec"Led to ultrasonic inspections each time aEtex "Lhe end

of welding, after heat treatment and after the factory

pressure test.

Each of these inspections is made three times:

By the manufacturer, by the plant supplter, and by the

independent expert organization.

Afteac instaUation in the plant and the subseguent system

pressure testr another u±trasonic examinat±on is performedr
serving at the same tirne as p]re--service inspecl;ion

<"fingedr-print") for the recuxrent examinati'ons.

Xn this way the welds of the rceactor pressure vessel aye

examined up to 10 times.
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 [rhis is also the case for all oaL-n: er components oE the reactor

 coolant system.
 For other systerRs in the'nuclear power station the extenic ot-

 examinat±on is adapted to their safety-re±ated signi£±caRce.

 As for the operation of the nuclear power station, a h±gh
 degree of autoTRation or" controLs and interiocks is airited at.

 T'he resuiting reUex- of the opeirating personnel ±s thus

 de.creasing the p#obabUity for erroneous acbions and l±miting
 the possible consequences or" such actions.

 On the second level of "Defense in Depth'` the reactor rotecti'on

 Eszg!g!!stem is one of the most irnportant protection dev±ces.
 !t keeps under surveUZance those process variables which are

 essent±aL for the safety of the reac".･ or andi of the environmentr

 and actuates, ii necessary, protect±ve actions tr±p.

 The in±tiation of a!i safety-relaied devices is automatic
 and has priority over manual actions and operatjonal interlocks

 and automatic controls.

 All important coraponents =eceive control commands which take

 thern into those positions or operating modes which are necessary

 to bring the respective incident under control.

 The ga!s,l,gg=nalo art of the reactosc protection system serves to

 take analog measurements'of those physical parameters which

' represent the'state of plant operation.

 The measurement$ are redundantt so that covaparisons o:" measured

 variables are possible.

 !n addition divers initiat±on criter±a are used, so that the

 state of the plant ±s known through measured var±ables which
 are physically not interdependent.

 Mn the wrtgic Dart the ineasured vaiues are conpared witft' ±imit
 values.

 If limit vaiues are exceeded the necessary actuation signals ･

 are formed rcel±ably in 2--of-3 or 2-or"-4 ±og±c gating.
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                                     v
A. speciai feature of the reactor protection system is its

so-¢alled dynam±c self-examination.
For this purpose iche four chanReis of the logic paxt receive

sequenced'pulses wh±ch successively pass ail paxts of a
channel.

AU disturbances within the reactor prote¢tlon system are
recognised by an interruption of the pul$e seq-uence, andr

in addition to the selE･-annunciation in the controi roora,

the saEety functior. of the disturbed channeX will be releasedr

according to the fail-safe principle.

Finally, the th±rd level of t'Defense-in-Depth" are the safety

systemst whose ma±n task is to prevent consequentia:/ damages
totheactivitybarrtersi.ncaseofaccidents. .

Thefirstp±ctureshows,asanexample,theeme.r-gencycore BIIJD1
cooling system.

The four subsystems which are independent r"rom each othert

(therearenointerconnections)tcaneas±lyberecognised. ''
Two of the Eour subsysterRs are sufficient to accompl±sh the
requixed sa'iety function.

A further subsystem takes account of, the sing±e faiiure

cr±ter±on, which is also applied to passive components.
The functioning of components and systeRis of safety-related

signtficance is tested ±n regular intervals.

A fourth subsysteru is added so that the availabil±ty of the
corttplete system is not uRduely reduced during test and ,
examinationorduringrepairofoneofthesubsystems. .SJJleSXT"

ThenextpictureshowstheprincipleswhichareappUedto BILD2
the des±gn of saEety syster:s.
First there is the redundancy principle which, as 1 have

ment±oned, leads to 4 x 50 percent sysicerns.

It is qu"Le natuyal that thr's princ±ple is also applied to
the supporting systems like automatic contrcl and power suppXyr

so that the individual subsystems are self-sufficient.
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Then, there is the principle of dlversity which is appl±ed
                                      'to avoid common rnode faUures. BUD--2                                                            --f

The separat±on of redundant safety subsystems is consistent
throughout: no interconnectionst no connecting common pipesr

no common components, separa"Le iocat±on in the plant and
mutual constructional protection.

AIZ this assuze$ that faiiures caused by plpe ruptuves,

flying fragments, etc. are restricted to not more than one

train of a sa£ety system, and can never jeoparq±ze its overaU
safety functz'on.

Zn addition the reactor protection system uses extens±vely
the faU-saEe principle, i'n };articular for reactor trip

initiation.

To prevent erroneous operator actions, all, functx' ons of

safety-related importance which axe needed during the f±rst
30 rninutes after an accident, are automatically controlled

by the reactor prptection system.

Pacessurized water reactors aace equipped with a spherical
        'fuU-pressure containraent which withstands the pressure

bu±ld-up a£tex loss-of-coolanic accidents w±thout need for

pressure suppressLon.
Aiso characteristic for German PWRs is the spent fuel pool

inside the containment.

The containment is surrounded by a soX±d concrete sheZii
wlth an average wall thickness of 2 meters.

Leakages from the conta±nrftent into the annulus between the

steel and the concrete she±l can be extracted and filtered
for controlled ei,"j$siolt L'1-irough L'heA stack.

The concrete shell .nrctects the containment against e:r;ternal

events.

Des±gn basis is 'the crcash of a fast ily±ng military airplane.

BXILD 3
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The design aga±nst accidents caused by 'texterna± events" not

only considers n4turaX causes ±±ke earthguakest but i-n. addition

to the airp±ane crash also othex rnan-made causesr like
explosion shock waves and sabotage.

:,t is the cons±deration of external events which has.Xed to a
far-reaching deceupiing of safety systems from operating

systems, which -- in addition to the structural measures against

external evenes - is characteristie for the safety design.
                                                       t

So, in addition to the main feedwater system and to the startup

and shutdown pumps which can operate on emergency poweri there

is a completely independent emexgency feedwater systeinr

sepaxated into four redundant trains.

Each of the emergency feedwater pumps is dtrectly driven by its

own diesel engine, to supply water to its respective siceam

generator; the steam is blown into the atmosphere through the

controUed xelief valve, which itself is protected against
external events.

It was not onLy the TMI acc±dent which has shown the importance
of reliable heat removal via the steam generators. .
Xt is known from the emergency cooling analys±s for sma11 leaks
that the reactor has to be cooled by,the secondary sysgem.

Therefo=e a heat sink on the secondarv side o[" the steam
                                    `
generators must be secured.

This req-uires not only steam geneyator feed±ngr but also the
a'utomatic control of the reXief valves.

With these raeasures it ±s possible to cooldown the plant
"Lhrdugh controlled secondaxy side pressure reduction, until

ithe long-range removai of decay heat by the low-pressure

xesidual heat remova± system is possible.

All systems necessary fior securing res±dual heat remova±r

shutdown, and long-range subcriticality, are located ±n the                                          t'! emergency feedwater buUding" which offers protection against
external events.

pat

BILD 4.

"Bi-lrDf4

B!LD 5
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1?his includes the sto]rage of, coolant and the energy suppLy,
                           ,
so that the plant ¢an be kept in a safe state for 10 hours,

wiirhout need for manual interfexence during that t±me. BXILD 5

9rt E
  .The lirRited tirne does not aUow me to discuss in detail the

expetience gained £rom piant comm±ssioning and operation.

There ±s an immediate feedback from experiences during

construction and commissioning or" the ptants in the plann±ng
stage.

The cause for this is not only the good exchange of･ information

between li.censing authoxities and independent expects in cuy

countryt but also the fact m±ght contribute that plann±ng and
construction of nuelear power stabions is in -the hand or" one

$ingly respensible enterprise.

                         '
Sumrnarizing, it can be said that the safety concept !aid down

in the "Nuclear Power Piant Safety Criterta"i ±ssued by the.

Federai Minister of the Xnterior, and the "RSI< Gu±delines
for Pressurized Water Reactorst' have in principle proven'

theirworth. -
The safety concept is periodically updated, taking into
cons±deration operating experience ana results of safety--

related research programs.



2. Risk Analyses

Now let me turn to the second chapter which dGals with risk ana-

lysis.

Looking at the experience of more than 25 years of reactor operation

nuclear industry has an excellent sBfety recond.

On the other side it is evident that absolute safety cannQt be

achieved and the question remains, whether nuclear plants are

"Safe .enoughii.

As an obJ'ective measure of safety, one can consider the risk whi.ch

remalns in spite of aH precautions taken.

Although risks from nuclear plants cannot directly be quantified

from experience, they can be assessed by means of analyZical methods.

The first comprehensive risk study has been performed some years

ago in the U.S. under the direction of Rasmussefi. ,
                                                         i
                                                          '

Applying essenitially the same methods a "German Risk Studyii f.Qr

nuclear powerplants with pressurised water reactor has been performed

and published las't year.

         '

It may be of interest to show here the main results of this study

and to discuss sovae insights gained during the study with regard to

merits and limitations oe the methods.

As ref'erence plant for the study Biblis B has been adopted, This

1300 MW plant, a KWU--desi' gned pressurized water reactor started

commercial operation in early '76.

                                                '

For the estimation or" accidents consequences actual sttes have

been accounted For. All German reactor sites havG been considered

at which plants with more than 6eC MW electric power have been '

operating, under construction or during lic' ensing process.

This let to 19 different sites with a total of 25 plants,
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Up to 80 km actual population distribution have been applied for

the calculat"ton of consequences.

For greater distances, consequences are practically independent

of actual population distribution, since only late effects can

occur.

Therefore, from 80 to 540 km distance a constant population density
                        2                          has been'used, outside 540 km up toof 250 inhabitants per km
2.500 km 2s inhabitants per km2 were assumed.

The safety concepts applied in nuclear power p]ants ensure that

accidents do not cause dangerous release of radioactive material

into the environment as long as the engineered saT"eguards are

properly operating.

Therefore, on3y those events contribute significantly 'te the

risk which result from failure of systems required to cope wlth

an accident.

The sequence of eveRts, starting frpm an ''iaitiatin. g faUure'i is

dependent on the functioning or fa"ure of actuaf.ed engineered

safeguards.

Since a number of different systn..ms are actuated, a multitude of

different courses of events is conceivable, depending on the

possible combinations of system success and system faOure,

The frequency of a specific sequence of events is determined by

the r"requency of t'ne initiating failure and by the prQbabilttigs

of success or fa"ure of r'he different systems required,

For highly reliable sys:･ ems these probaD"i"'es are frequently

not known frora direct experience.

Therefore, they have to be calculated analytica"y,
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This is done mostly by means of fault tree analyses.

A fault tree

interaction

 represents the logi¢al structure of

bGtween different systeg3s cornponents.

the functional

On the basfis of this structure the probability oT" system

is calculated as a function of probabilities of component

In doing so, also the influence of human behaviour and of

events on system relia' bility may be cofisidered.

fa"1lure

 fai1ures.

 extevnal

To analyze

ing to the

the risk

meltdown

from a nuclear

of the reactor

power

core

 plant

have to

mainly events

 be traced.

1ead-

Only fin this case large amount activ1ty releases coul d happen.

To calculate core

for the eseimation

been considered to

methods.

melt frequency which

 of risk about 70
        ,
 some detai'1, using

 is an important milestone

accideRts sequences have

event tree and fault tree

The contributions of loss-of-coolant accicents and transients to

core melt frequency have been analyzed. In addition, the study

estimated the influence of external impacts, like earth--quake, air

plane crash, chemical explosion, and floods.

Summing up all
            "Of about lo-`t

 re1eyant

per year

 contributions an everall

has been calcu3ated.

melt frequency

Contributions

frequency are

from a small

 of the different initiating events to

 shown in the nex+. r"igure. The dominant

leak, mainly fer the following reasons:

the core raelt

 contriD' u"tion

BILD 6
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          '
-･ SmaH lea'ks may occur more frequently than medium or large

- In order to remove the decay heat, the reactor has to,be

   cooled-down by secondary system. For this task operator

   action is necessary to initiate and control ibs function.

   In this case tbe ini'lueRce of manual actions reduces the

   system avai1abi1ity significantly.
                                       '
                        t
The second contribvtion results from transients,

  '
There is a coupling between transients and small leaks, if a

pressurizer relief or safety valve would fail to close after

it had opened due to loss of the heg"L sink,

This sequence played a dominant role when first results of the

study have been published in November 77. Plant improvement
                                                             '
reduced its probability considerably.

We may recall that a stuck open relief valve played an importan'v

role in the TM! accident.

This insight from the study which is essentially in accordance

with WASH･-1400, is stringently suggesting to look more iRtensively

also into small leaks and transients. Safety assessinent as wel"l

as safety research have taken note of this sfituation,

ln the taext figure the influence of different failure modes of

safety .systems on core-melt frequency is shown.

About two thirds of core-melt frequency is caused by human

errors leading to safety systems failure.

For newer plants irnproved auzoma'tisation may result in a re-

duction of this influence.

After f'ission products have been released into the contai'pmeBt,

the release into the atmosphere is determiRed by the contaiament

fai1ure mode.

.!su.p-clr-

BILD 7

W
B



5

IR the next step of the study, thereforeg containment failure

modes have been analyzed.

By cornbining results of core melt analysis wi`L"h the analysis

of containment failure modes, ameunt and frequency of fission

product releases frorn the plant are obtained. Accirlvent sequences

resulting in the same containme'nt failure mode are grouped together

into one of eight release categories.

Typica]dataofthesecategoriesareshowninthenextfigure. BIUD8
The release ca'tegories a through 6 comprise core melt accidents.

The rnost frequent containment faVure is by overpressurization

about one day after the accident. CategorS,es 5 afid 6 comprfise

these "late overpressure failure'i events.

In category 5 additionally a f'ailure ot' filter systems prior

to containment failure is assumed.

Categories 2 through 4 comprise core melt acc`sdents with fa"r

ure of containmemt' isolation assuming vavious openings.

Category 1 contains the most severe releases. It is assumed

that reactor pressure vessel and containment are seriously

damaged by a steam explosion aT"ier core meltr-down.

The state of present analysis shows that such an event is

extremely unlikely and may be even impossible,

However, as a very cautious assumption, in accordance with

WASH-1400 a one percent probability of a steam explosion

destroying in the containment integrity is postulated.
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Supplementary, the study has analyzed loss-Qf"coolant accidents,

properly coped with by the emergency core coeling systems.

These events are grouped into categom'es 7 and 8.

Cgre integrity is essentially maintained and activity release

from the core is only caused by cladding £ailure and there.

fore relatively small.

In category 7 faHure of containment iso]ation ' is postulated.

                                                         '
'

For the calculation ot' 'accident consequences emergency proceT･

dures, like evacuation of contaminated areas, have been taken

into account based of government recommendations existing in

Germany.

pmorr

The next figure shows the correlation between number and frequency of

acute fatalities which could be caused by radiation exposure

to the public,afteranuclear accident. BILD9

With 25 plants in operation a frequency of about 10:5 has been

estimated that acute fatalities are caused.

The study has made an attempt to quantify confidence intter-

va13s of the results.

These are shown at selected points.

From this figure it can be concluded that la' rge consequence

events are extremely unlikely. .B-Iva-g-

The next sMde shows that these low frequencies resu]t as a product

o'l' several factors. BILD IO
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Considering 25 plants, calculations show a cere melt frequency

of l tc 4eO per year.

                                           '

Given a core melt-down, fissien product release is 3imit･ ed

by the containment in most cases very effectively.

There is only a chance of 1 to a6 that potentially lethal doses

would appear after severe containment failure.

In this case, consequences depend on weather conditions and

population distribution. The chance for this situation is

t to 10 that acute fatalities are caused.

                                            -

Given a core melt accident the probability is higher than 99 %.

that no acute fatality will occur.

A great number of fatalities could only occur after the most

severe accident, if unfavourable weather condi'tions coincide wi".h

sDeci'Fic site condi'tions.
                                        '

Given a potentially lethal activity release, t･he probabil`tty is

again less than 1 % that 2000 or mere acute fetalities are

caused.

Besides acute fatalities, similar to WASH-14eO, 3ate ,health ef"Fects

were calculated.

                                     '                                 ,
Late health efiects reflect ".he possibility of an increased

risk of cancer or leukemia due to radiation.

                                                           '
These effects may show up af-L-'er a latent peried of some decades,.

They have therefore ieen traced over several generations.

              '
'

From the next s]ide it can be concluded that la+.e eT"fects are

estimated also for less severe acc{,dents.

Bpm

B!LD 11
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With a frequency of about 1 to 200 per year for 25 plants a

considerable number of late fatal;it.ies has bgen calculated,

It has to be born in mind tha`L a 3inear dose-risk rela"on-

ship has been used by the study.

That means that even the smallest radiaticn exDosure `ls
                                             '
assumed to cause an increase of risk of cancer.

Late health eT"{ects which have been calculated would appear

over ?arge areas.

                     '
As an average about half of these effects may occur outside

the Federal Republic of Gerrr?any.

This emphasizes the internatienal importance of reactor safety.

Applying the assumptions of the study - the linear dQse-risk

relationship - it can be calculated that about half a percent

of all cancer fatalities are caused by naturai radiation,

Although this in'Huence is rather small, the absolute figures

amount to more than 50.COe fQr Germany and about 6ee.OOO fQr

Europe, if the who3e period oi' life is considered. `

The study also estima"Led the number of people and the extension

of areas affected by evacuation or relocation.'

However, the models are very crude in this respect sQ tt;at 'the

results can only be considered as rough estimates and are not

p?"esented here.

Which use can be made oi' methods and resul"Ls ot' risk srludtes ?

.

.SB..ufp-ti-`l--
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From the engineers' point of view i`"L is ebvious that a systo-ma.tic

and comprehensive reliability of all important systefiis aYows

a quite objective assessment cf the plant desSgn,

Particularly, it is possible to study also the interrelabion

oF diFFerent systems and to identify problems which could arise

frora the cooperation between different technical disciplines

like electronics and chemical engineering. '
                '

Considering the relatively large uncertainti'es oT" the results,

however, conclusions should be drawn only cauticusly.

But there are many wa5ts how the results of risk analyses

could be used.

                                                 '
An obvious task is to reflect to which extent the safety

concept is well-balanced.

By identifying the most important contributers to the overall

risk one can judge if too much efT"ort is put ,in some a}"eas

and too less in others,

As an example the contribution to the overall risk from airr･

plane crashes is negligable according to the result of this

study, nevertheless, German power pRants have quite an exten-

sive protection against airplane crashes,

Another lesson - as mentioned earlier - would bG to put rnore

effort on the analyses of transient and small leaks,

                                         '

Another quest'lon is i`i consequances o£ ffiajor acciden-t's could

be further ]imited.

t
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 aBalyses may alse help te improve emergency

to get a better understanding about possible

actions to be "u"aken after a major release of

procedure
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radioactivity,
,

!n my opinion in this area further work has to be devoted.

During the werk on the German Risk Study we found that in

principle the methods required for theoretical risk assess･r･

ment are available. In numerous areas, however, further''

developments which improve the quality oi' the analysis wguld

be desirable and also possible.

   '
In phase B of the risk study the fQllowing areas should be

dealt with in depth:

-･ Evaluation oi' operating experiences

･- Detailed examination of further accidents

- Improved differentiation of sequence of events

- Assessraent of reliability of results in the accident

   simulation

- Improvement of the accident consequence model,

3. Effects

German

 of the

Nuclear

TT,II Accident on

Power PlantS.

the Safety Concept or"

!n the last chapter of my lecture

conc3usions which are te be cirawn

as German nuclear power plaBts are

I

f

 would like

rom the T"'II

concerned,

to discuss

acc1denZe

 the

as r' a'r

,
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I can assume that you are T"amiliar with the sequence Df events

t-rom the varicus reports which have been wr"'ttten about it.

Therefore, 1 shall limit myself to seme remarks about the course

wi'tich a similar even]t would have had in a German plant, and

about the conclusion which we draw for the safety concept in

the Federal Republic of Germany.

As the investigations show - in particular the report of the

Kemeny Commission - aside from shortcomings in training aRd

qualification of the operating team, there ate peculiarities

and imperfections in system technelcgy which are to blame 'fer

the Harrisburg accident.

These weaknesses have been avoided already in the design stage

of German nuclear power plants.

For example, the problem of interfaces between parts of the

plant which have different suppliers is 'not. so severe because

planning and realizatieR of the proJ'ect is under "Lhe respons:i･-

bili'ty of one single supplier. Beyond `Lhat there is an intensive

dialogue during the licensing procedure between suppl`ser, 'the

future plant owner, the l'icensing authority, the independent

experts, and the Reactor Safety Commission.

This helped to avoid communication problems, which have been

particularly critizised by the Kemeny Commission, from the

beginniRg.

Also,s in the Federal Republic ef Germany it is guaranteed that

resulPs of the running research programs in safety technology

are taken irkvo accoun+. ".e the gxta"nt necov-sary during the

erection of new nuclear power stations.
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Aside from this somewhat more favourable constellation the

safety dssign of German reac'tors dMows to take a ntsaber o{"

Further advantageous measures:

- 2g2gs,a:s,e :(.,gngs,"fg?e,x,ro21//1:.3i,3,o?sgg:1.:xgR2 gls2,2" the

   reactor protection system;

- Independence of the safety sys.tem from operationa3 systems;

- Avoidance of common cornponents, for example interconnecting

    .   plpes; ･
- Righ degree of redundancy anci complete separation oF trains

   in safety systerns;

- Actuation from the reactor protection system of all functieris

   whlch are Gssential r"or safety;

- Automation and interlocks for the support of the operating

   crew;

-- Considerataon o"F small accidents wtth incre&sed ptr"obab"ity

   in the safety concept.

   This means that. apart from design basis accidents li,ke the

   double-ended ruOture of a main coolan`L pipe, also the more

   probab3e `'srnall" aBd `'medium" leaks (breaking of a cennect-･

   ing pipe) are analyzed and the necessary countermeasures

   are provided. ,
                                                     '

Which consequences can be drawn from this accidenic ?

Could it have a similar course in a German plan`L 7.

Four-loop plants would, due to differences in design, react less

                        "sens-itive upon tie initiating event, which has beeB the failure

of main feedwater supply.

                                           '



                            23

As has been shown earlier,

completely independent from the operational main feedwater

supply and the startup and shutdown system, there 3s a vedunx,

dant emergency feedwa`Ler system with separated trains,

The primary pressure surge is sugh that the pressurizer relief

valve would not have to open in 'this case.

If it opens, and if it should remain stuck open, an isolation

valve would close the line automatically a few secends laier.

The operating personnel wculd have no cause to switch off

high-pressure injection in a similar case.

In contrast to the U･S･ plant the high-pressure charging head

is below the relieT" valve respoRse pressure.

The secondary side cool-down, which is automated in the new plants,

would have achieved reliable core ccoling by the lew"pressure

residual heat removal system long before the first damages to

the core.

The disturbance which began on the secondary side would have

caused inm?ediate reactor trip.

The general automation would also have absorbed human faUures

to a wide extent.

BILD l2

From ichese explanations it becomes clear '"Lhat the initiating

event which had occured in an oper-:tt.ional system would have

led to no more than operational measures in a plant accQrdza

ing to the Gerrfian safety concepin

The Three M"e Island experience brings up the one q,ueseion,

whether fundamentaSl cor'rections to the sat"ety concep't are

necessary.
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Some say that it is necessar.y to design plants se that the

ef`t ects ef core mei`ving can be cont", olled.

                                '

This has been discussed before.

It has been abandoned in favour of the solution to prevent

core melting wtth all possible-means, in my opinlon for good

reason.

1 believe, therefore, that the basic concept is co'rrect of re-

establishment and maintanance of decay heat renioval by the

emergency and residual heat remcval system and by the emergency

feedwater system with not-interconnected 4 x 50 percent re.･

rundancy systemg.

                                                            .
Automatipn eliminates the necessity for. quick human interference,

The consequences r"rom Three Tvli3e Island should thgrefore be

the renewed examination of the safety concept with respect to

deficiencies, for exarnple the question whether hL{man influence

has been sufficaently taken into account.

It is decisfive that the sa'fety technology not only con'i rols

those disturbances which seem to be particularly critical, but

that extensive precautiens are taken also aga:}nst seemingly

insignificant events.

This is already the case to a far-reaching extent in our plants,

The German risk study, too, in accordance with the Rasmussen

report, shows not that "large" design basis acciden"Ls deterraine

the risk, but rather the "srnall" leaks and manual interferences,

With the aim oT" a sti]1 more reliable preventicp. of co?'e melt-

ing, investigations are currently carried out i'n our country in

cooperation be.tween suppliers, ut"ibies, independent experts,

licensing authorities, and the Reactor Safety Commission,

clese
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The  investigatiions inc'Iude:

Introduction of redundant and divers signals for the

state of the primary curcuit and for the `Lemperature sur-

veillance in the reactor core;

Measures for improvement of the containmen't isolation

functions;

Improvement of primary system inJ'ection and of the automated

secondary--side rundown for the case of srnaH leaks;

                         '
lmprovement of the emergency power supply for better comrnand

oi' accidents with simultaneous loss of offsite power;

                                                      '
Improvement of operating personnel t.raini'Rg, and of iche

information display inside and outside of the conc' rol rooms

furthermore continued development of the programs for s'imulator

training.

These consideratiens include the

Learned-Task-Fcrce" ("iUREG 0578

been rea"zed in recent years.

recommendations of the ''

and e585), of which many

Lessons.

 have

In our considerations we do not only look at rneasures fQr accident

prevention, but we also examine measures for damage mitigation

after a core melt-down did happen, so tharl consequences are

limited and dangerous releases of radioactivity into the

environment are prevented.

Already the risk s'Ludies showed t･ he super-ior Einportance of

centainment.

The possibility for a further increase of the reliability

containment isolation is currently under exammation.

 the

of
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 Other measures under examination include the prevention of

 containment failure by a slowed-down pressure bu"dup, ov

 methods which at 3east can delay the point in bime of con-

 tuainment fai1ure.

                                                               '
 There are no final results of these examinations ava"able yet.

                        '

 '

 Altogether it can be said about these damage-mitiga"ving meftsures

  that final dec'isiens are on?y possible after a comprehensive

  process oi' deliberatton. The gitiR in rGactor sar"ety en the Gne

  hand must be weighed against pessible sar-ety-related disadvanfi

 tages on the other hand. -
                                              '
 Thereferes it cannot be foreseen today if and which ef ,these

 measures wlll be introduced into the safety concept ef GerfRan

 nuclear power plant$.

 Concluding Remark

                 '

                       '
 Finally I would like tQ state Uat operating experfien,ces as

 well as the risk analysis conf'iwn the reactor safety concept.

 This does certainly not exc}ude the continual examinatioB oi-'

 safety questions,.as is also usual and necessary jn other

 fields of technology.

  Imprevements must be introduced whenever this seems required

 on the basis ef experience or research.

 Such improvemenes, hcwever, yvou3d primar">s have tQ orient

 tinemselves tovvards better me""-'hcds oT" ope'raticrs, ai}d sRct tj>･¥tg,rds

. spectacular mGthods whose advantages and disadvantages can

 only be detsfinined after comprehensive discussiens,

 Thank you.
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RESPONSE OF PRESSURIZER RELIEF VALVE BECAUSE OF VARIOUS ACCIDENTS

Accidefit ResponseofPressur. Comraents
Reliefof.Valve
(ResponsePressure
=166bar)

Reactivity Disturbance no

Turbine Trip no 1.Power Reductionto45 %by
N

Control RodAssembly Inj.
2.Response ofTurbine Bypass
Station

Turbine ,Tripwithout -
-
n
o

1.Power Reductionto45 e/,bY
Response of.Turbine Control RodAssembly Inj.
Bypass Station 2.Reactor Tripfinitiated by

Reac+vor SystemHigh
Pressure -(Ps;?'166bar)

Turbine Tripwithout yes ReactorTrip initiatedby
Response ofTurbine Reactor CoolantHighPressure
Bypass Stationand (Ps>166bar)
without RodInjection

TM!2 Accident no 1.Reactor Tripinitiated by
Complete Lossof Steam GeneratorWater
Main Feedwater Level .<.min1

2.StartQf EmergencyFeed-
water Pumpsinitiated by

,

Steam･ GeneratorWater
Level <min2

Lossof NormalPower no ReactorTri pinitiatedby
Supply LowReactor CoolantPump

Speed (<94e/,)

ATLVS yes Reactor Coo]antPressure
Lossoi'
Supply
Norma3Pewer
withoutReactor

Maximurn Ps=l91bar
Trip


