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Onnsxo e TeqeHHe psyx IIOCJIWHH~ n e r  i(owelccT n p ~ m  A o c r ~ r n a  4 ~npp, nonn.. " b n b t u u e "  r e x ~ o n b  
n e 6 a ~ o s  CyUlecrneHno HJM~HH~CR. B ~ m o n q e i i  mu rpeSylor y6enmenbnoG apryMenraqHH. Co s p e ~ e -  
c r a r b e  c o ~ ( e p w r c n  nonblr~a O ~ ~ R C H ~ H H R  H ~ M *  H~M, no ~ e p e  H J M ~ H ~ H H ~  ss rnnnos  H ycnoslrA, BUHW- 
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3rank H a  pat inek c r a n ~ ~ ,  n p ~ l u e n w e i i c n  Ha 60-e - ce- 
Cy-rr n e p e p . 6 o m w  nnyronun 
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re p a c n w a  ~ o s b ~ x  ~ ~ ~ H ~ ~ K T H B H ~ I X  MaTepmanoB. COJPBBB~- 
MblX B npoqeCCe IlpOH3sOaCTBB ~ T O M H ~  3HCPMH. 

C UeJlbO O M W e H H R  nOCne H3BnHeHHn H3 PeaKTC- n n ~ n a  nonoea 
~a o r ~ a 6 O r a ~ n o e  r o n n ~ s o  n o n n e n w  Q l o n m  XXWH~- 

~ ~ . . 
H H ~ ,  &~.IL~HO non sonoii .  B &nee n o n r o c p o r ~ o a  nepcneu- 
THBe HMeeTCn aBB WbTepHaTHBHblX nflH o6paup1i~n C OT- 

p a 6 O ~ a n ~ b 1 ~  ronnHsoM. nu60 ono 6 y n e ~  nc-npenoieuy 
XpaHHTbCn H, BOJMOXHO, OKOHLlaTMbHO JIU-BHO KW 

ononb~ ( n p n ~ o e  m o p o n e ~ ~ e ) ,  nu60 3ro mnnuno 6yaer 
n e p e p a 6 o r a n o  XHMHLleCKHMH MeTOWH &Ill BbUeJleHHR em 
coCTannnmuHx ( " ~ ~ M K H Y T ~ I ~ ~ "  q~m). n e p e p a 6 0 m  
( p e n p o u e c c ~ ~ r )  npencrannner co6aA xHMmecKoe suaene- 
HUE nnflOHHR (KOHU~HTWLIHR no OT 0.2 1 npGil€!H- 
ra) H ypana (95-96 npoqemos) m npollylrrw aensi-~un H 

n p p x  nonromsyw ononon (3-4 npoqema), c o n e p m -  
U H X U l  B O T ~ h a i k l C U  RIlePHOM TOnnHW. B UenOM. A0 
H a c r o n q e r o  BpeMeHH 6 b m o  n e p e p a 6 0 ~ a m  n o p w  o n ~ d  
T p T H  H3BnWeHHOrO H3 3HePreTHWCKHX pWTOpOB Olpa- 
60~aHHOr0 TOllnHBa, OCTaJlbHaR Limb HaXOnMTU a IIOCTO- 

6 KOHqe 1995  r. 3KOJlOWeCKOMy COO~UMBY B POC- 
CHH tTanO H3BeCTHO O IIHCbMe, HanpBileHHOM MHHHCTPY 
3HepreTHKH C U l A  )(JG3M O'nHpH H nOPI1HCaliHOM npellce- 
m e n  ynpanneHHn C U l A  no 6e30nacHoCTH nnepnb lx  
&KT06 o6opOH~or0 HaJHaWHHn  OM Konnee~, B 

KOTO~OM n o w e p m n a n c n  p n p o q e c c w r  s naqecrne M e r o n a  
&paU@HHn C 0 r p a 6 0 T ~ H b l M  TOnnHBOM. 

H a w o  penpoqeccwHra s r@npane 1996 r. Ha &K- 

n s Cana~~a-Pnnep-Cah &mo pacqeHeHo p o c c u A c ~ o k  
&&K~B~H- KW n O p T E e w e H H e  HaMepeHHR npd6L-t 
T M b C l M  C U J A  IIePeCMOTPeTb n0nHTHK)' B OTHOUleHHH pe- 
npoqeccunra, npHHnTym e q e  B nepuon n p e s ~ n e ~ r a  &RUM- 

MH Kaprepa. 
llponomen~e Ha crp.1 1 



f lpo~0nMWHble CO CTP. 1 
Ha ~ ~ o p f i  craAHH, C CepeWHbl  70-x A 0  K O H U  80-x 

rr., 3KOHOMWeCKHe H CTPaTeTWeCKHe CTblMYnbl pMpor(ec- 
cmra n m e n e H H o  cournn ta Her. 5 I ~ e p m  3 ~ e p r e ~ n m  

m a  &nee MewetiHblraH TeMnaMn, rleM o ) ( o ~ ~ o c ~ ,  H 

yp&l llp€!BpaTHnCSl H3 OrpaHHWHHOrO B AOCTaTWHO paC- 

~ P O C T ~ ~ H H ~ I ~ ~  PeCYPC. H H ~ K H ~  UeHbI Nil YpaH flOCIopEWlH 

3KOHOMHrleCKYIO UeHHOCTb Iln)/TOHHR, PeaJlbHasl CTOMMOCTb 

~o~oporo 3 ~ a r n r e n w  eblpocna ~3-3a C Y L L J ~ C T S ~ H ~  yse- 
nHrleHHIl CTOHMOCTH peflpOUeCCHHra. o ~ B p e ~ e H H 0 ,  He- 

CMOTPR H a  OrPOMHble 3aTpaTbl rocyAapCTBeHHblX C W C T B  

H a  HaYHble  HCCneA08aHHIl H pa3pa60TKH B 06na~tbI PeaK- 
T O ~ S - " ~ M H O ) K H T ~ ~ ~ ~ " ,  HX KOMMepWCKOe HCnOnb3OBa- 

HHB, rnaBHblM &-M, H3-3a HWlHrlHIl ~ ~ J ~ w w x  TeXHWe- 

CKMX cnoxnomeii, OCT~B~U~OC~ WKOR WT&. B   TOT 

nepHoA n o c n e A m n n  "nnyio~~eaofi ~KOHOMHKH~, CBZI- 

Hble C PHCKOM RAepHOrO p a C f l m P a H e H H n ,  IlpeBpaWbtCb 

B c e p b e 3 ~ y l o  ~ e ~ y ~ a p o ~ ~ y t o . n p o 6 n e ~ y .  Harcn~m c cepe- 
RHHM 70-x Tr. C O ~ ~ H H ~ H H ~ I ~  UITaTbl. CTanH A e  -TO n p  
W H T ~  nonHTHKy, Hanpamet i t iy lo  nporn~ v u o r o  
peflpOl#CCHHrk T~KHM 0 6 p a 3 0 ~ ,  apryMeHTaHl l  B Mnb3Y 
nepepa6m~n H H c n o n m w H n  nnyroHHR B iwecrse mn- 
nHBa CTaHosHnacb Bce MeHtX! y6eAMTC!AbHofi. B~ecro 3TOf0, 

CrOPOHHHKH PeflpoqeCCHHra CTWlH AC!AaTb paCTyu(#fi aK- 
UeHT Ha TO, rlTO f l e p e p a 6 0 T ~ a  MeHtX! OflaCHa C 3KOJIOTHW- 

CKOR TOrlKH 3peHHZI fl0 CpaBHeHHlo C aJlbTepHaTMBHblM Me- 

TOAOM xpatie~nsi/npn~oro ~~~OWHHII.  

B H a m o n w e e  spera, B 6 0 n b u n m  crpzw c 
XPW~HH~M/~~PFIMMM 3aXOpOHeHHeM llpeBpaTHllCI1 B OCHOB- 

~ o f i  MeToa o6p.qe~nn c O T ~ ~ ~ ~ T B H H ~ I M  T ~ M B O M .  Penpo- 
UeCCHHT BbI)KHII, rnaBHblM obpiwo~, 6 n a r o ~ ~ a p n  HHePqHH 

flpOH3BoACTBeHHblX H KOMMePrteCKHX p e l l ~ e ~ ~ k ,  IlPHHRTblX B 

7 k  H 80-e rr.. B 6 y ~ y u e ~  OH, c~opee acero, c o % p a ~ ~ ~ c n  
B ~ e 6 o n b u o ~  K o n w e c r e e  racy- - WHOB "KnyQ 
pellpol@~cHHra": B B ~ ~ H K O ~ P H T ~ H H H ,  ~ M H ,  @ ~ ~ H H ,  

%IOHHH H, 603MO)KHO, HHC\HH. H~CMOTPR Hil ZlBHYlO 0 6 ~ 1 0  
HeraTHBHylo TeH&eHl#lio, CBRWHble  C ~KOHOMUKO~~, 3 K O n b  

r H e i  H ~ ~ ~ O ~ ~ C H O C T ~ K )  apQfMeHTbl B CK)nbV 3TOf0 M e T o m  

flpoAOn>lcaloT BblABHTaTbCR. 

~P-HCKO~~ peflpoUeCCHHr OCTaeTU flpt4~~nefb-d 

H ~ M H O ~ X .  f i ~ e p ~ ~ e  rocyAapcTBa npndpen~ wecb nepso- 
H a W b H b l e  KOMMeweCKHe llpeHMy~eCTB& OT KOTOPblX OHH 

TaK H CYMeAH OTKa3aTbCR. B H X T O R q e  BPeMR 8 MHPe 

HMeeTCZI BCerO rteTblpt? KOMMepWCKMX ~HOXHMHrleCKHX 

f l ~ p H R T H R :  na-xar H M a p ~ y n b  BO @FL(HH, Y M H & c K ~ ~ -  
Cenna@nn~ B B~JIHKO~~HT~HHH H Yenn6n~c~ 65-03epc~  B 

POCCHH. Ha ~ T H X  n p e ~ n p ~ ~ ~ ~ n x  6 b m o  ocyulecteneHo &nee 
95 npoqewoa r-aHcKoro penpowcwra B rwtpe. OHM 
npeAcraenRloT c&fi r a c r b  r n o 6 a n b ~ o f i  cwCTeMw & m e -  
H H ~  c O T ~ ~ ~ ~ T ~ H H ~ I M  TOIUIHBOM, B KOT-~ mmmw~ttoe 
H3 PeaKTOPOB TOnnHBO HanpaBnReTCSl Ha  PaAMOXHMWecKHe 

-AM, a BMAeneHHble MaTepHUbl  (nnyrOHH2, H OT- 

XOA~I) o~~I~(Ho, Ha OCHOBaHHW KOHTpaK.ra, B 0 3 B w l o T c R  K 

C&B€?HHMK~ TOflnHBa. Kpo~e  TOrO, ITPOfiOnmaet 

 arb ~ R A  t i e h n b u r ~ x  npe~npnnm2 no n e p e p h ~ ~ e .  Oc- 
HoBHb* PaAHOXHMHrleCKMB flpeAflPHIcTl4R B M H P  Il-b! 

tia m e .  
b n  TWO, w o 6 ~  ~IOHRT~ 6y~yque n e p c n e m s b l  pe- 

IlpoUeCCHHra, H~O~XOAHMO PaCCMOTpeTb ef0 pa36HTHe B 

npolllnow. 
T e x ~ o n o r H Z I  penpoueccwra H r n n o r e 3 a  o TOM, WO 

06nyw~~oe ( H ~ H  o~pah~an~oe) ronn~ao noc\ne)m XHMH- 

WKOR flepepa60TKe, npeClmaBnRer c a  m e  n p  

rpaMM no CO3AaHHlo ~ T O M H O ~ ~  6 0 ~ 6 ~ .  B ~ ~ ~ H K & H T ~ H H H  

H @ ~ ~ H u H H  P a A M O X H M M K H e  llpeArlpH5lTHIl B Y H H A C K e b  

(renepb H ~ ~ ~ E W T C Z I  Cenna@nnA) H Map~yne nepeotiactanb- 

HO HCCIOnb308anHCb AJlR flPOH3BO&CTBil 0 p y m e f i H ~ 0  M)/TO- 

HHII, a w r l ~ ~ a s l  c cepeRHHbl 60-x rr. Ha HHX n e p e p a b a r b ~  



' # c ~ o i i  nporpaMMu mr c-nm RRepnoro 

OPyMiIl, peilllH3aUHIl K0~0po f i  HarlaJlaCb 

nocne etopoii MHPOSO~~ BO~~H~I. Tpn pernopa no npon3- 

BOaCTBY MYTOHHIl ~ ~ W I H  B W e H b l  B WCIIJ'Iya-10 e nepw 
oa M e w y  1956-58 rr. B r. M a p ~ y n b .  nepawii nonHonac- 

u r r a 6 ~ b r i i  ~ ~ S ~ H O X H M H ~ ~ C K H ~ ~  saeo~ UPI1 Harlan @~HKUH* 

~ n p o a a r b  B 1958 r.. 
B 1976 r. 6 ~ n a  ocHoeaHa K O M ~ ~ H H U  KO)KEMA, npu- 

H w m w  Ko~nccapnary tl0 ~ T O M H O ~  3HePTHH (KA3). B 
ee BeAetiHe 6b1nn nepeflatibr TexHonorHn n &KTM, ~ 0 3 -  

A ~ H H ~ I ~  B p a ~ ~ a x  n p o r p a ~ ~  no CO~A~HHK) mepHor0 opy- 
)wn. KOXEMA o m a e r  a peann3aqm t$pwqy3c~Oii 

flporpaMMbl no pellpo~eCCHHf)f H 3aKntorW Kompamb l  KaK 

C BOeHHblMH, TaK H C ( ~ ~ W U Y X K O ~ ~  ~ ' ~ ~ > K c ~ W C K O ~  3neKTpH- 

rlec~oii ~ o ~ n a ~ n e i i  "3ne~~pncn~e Ae @PC" (3Aa). 
KO)KEMA n p H H w X H T  ABa KPYflHblX p X H M H l ( e C K H X  

nmnpwnrwa B Aa-Xar (UP2 H UP3). B 1995 r, sueme OHH 

flpOH3BWlH OKOnO 80 llpO~eHTO8 BcWO BbweneHHOrO flny- 
TOHHIl B MHW. H O M H H ~ ~ ~ H M  eIKerOAHa MO-b -0- 

ro n p e ~ n p n n m n  c o c r m R e T  800 T rnmoro meranna, vro 
sttansanemo n p o n 3 ~ 0 ~ ~ m y  BbaeneHHoro myrotinn e 
pamepe 8000 Kr  B rok 3~cnnya~synn UP2 n a w a c b  B 

1966 r., flep8OHaWllbHO OH0 flpenHa3HarlZWOCb M R  nepe- 
p a 6 0 ~ K H  O T ~ ~ ~ O T ~ U . ~ H O ~ O  TOMHBa peaKTOpo8 M m o ~ c .  Ero 
HbMHHaJlbHtM MOuHOCTb nOCTOllHH0 MeHMaCb a0 TeX flop, 
nom tie 6bma ymamsne t t a  B p M e p e  400 T e ro& Haw- 
HilFl C 1976 r. Ha I l~fi I lPHFlTHH 6mn y C r W a e H b l  AOflon- 

HHTeJlbHbIe MWHOCTH, l l 0 3 B O n Z 1 K ) ~  f l e p e ~ & l b l ~ a l b  

OKCHAHOe TOMHBO JlWKOBOAHblX p e a K T O m  (JlBP). f l ~ ~ n e  
1994 r., B p e a y n b r a ~ e  3 ~ a r l m e n b ~ o f i  M O ~ @ H K ~ ~ ~ H  H pac- 
UJHPeHHR, IlpeAflpHRTHe flekTByeT flOa HiU1MeHOWHeM 

UP2-800, rlT0 O T P M e T  HOBYK) eWrOAHYI0 HOMHHaAbHYK) 

M O ~ H O C T ~  3 a e o m  flpe~npnntne UP3 ecrynnno B c r p d  B 

1990 r,. 
B T w e n n e  noureAHnx 20 ner p e w u e  t#panqyx~oii 

fl~MblWneHHOCTH 3aEHCenO OT KPYflHblX KOHTPWOB C 3it.. 

py6e)KHbl~n ~OCT~BU~HK~MH OaT. k n e e  nonosuml nepe- 
pa&TblBae~oro B na-xar O T ~ ~ ~ O T ~ . H H O ~ O  TOWlHBa ABP - 
woc rpaHHoro  nponcxoweHnR. llpeanpnmne UP2 nepepa- 
6 a ~ ~ ~ ~ o  Tonnneo 3apy6exwa1x KnMeHTOB 40 1990 r.. n0- 
cne   TO TO OHO UennKoM nepeKnK)rlHnocb Ha @pa~qy3c~nx 
llOCTaS~HKO8 (3a HCKnKweHHeM H & ~ ~ U O ~ O  KOnHrecTRa 

HeMeuKOrO MOX-Tof lnH~a, I l epepabTb leae l~o ro  B AeMOHff- 

~ ~ ~ H O H H ~ I X  ~(ennx). l l p e ~ n p n ~ ~ n e  UP3, @n~am~pye~oe  
HHOCTwHblMH HHBeCTOpaMH, KaK 0-TCZI, 6 y ~ e t  nepe- 
p a 6 a ~ b l m ~ b  ncKnmrmenbHo nocrynwu(ee u3-3a ~ W H W  

TOMHBo IlpHMepHO A 0  2000 r.. B 1977 H 1978 IT, 30 HHBe- 

CTOpOB H3 CeMH CTpaH IlpHCrynHnH K ~HH~~).ICMPOIMHHK) 

CTpoHTenbCTBa UP3, fl0n)PlHB 8 o6we~ KOHTpar<TM Ha nepe- 
pa60TKy TOllnHBa Ha 3TOM f l ~ f l P H I l T H H  B TWeHHe IlepBbIX 

AWTH ner ero 3~cnnyaraqnn.  B H ~ C T O R ~ ~ ~  sperm 
KOXEMA npe8ocraense.r ycnym no nepepahme a e p m  
r0 TOnAHRa W R  3HePTeTHWCKHX K O M ~ ~ W H ~  ~ ~ ~ M ~ L H H H ,  flIl0- 
Hnn, h n b r ~ n ,  Hn~epnm~os ti Weeiqapnn. CXH, ~ w e p  
HIln HHXeHePHW KOMflaHHn KOXEMA, n p e A w a B w n a  OC- 

HOB~HHO~ Ha fexHonornn XIBOAOB B Aa-Xar my-xay ~ y l n  

UP 03navae~ "usine de plutonium" - 3880~ no npowmamy 
nnyroHwn. 

Hec~orpn Ha AonrospeMeHnoe o c y w m e H n e  AeK- 

napnpye~oii nonmnKH no nepepa6o~~e zero  wmeKaen0 -  

ro w pea~~opos orpa60~a~noro ronnnea, @pa~u~n  OK* 

3anacb ~ecnoco6nofi o c y ~ e ~ ~ ~ m   TO ~ i l  n p m K e .  B 
H a C T O I l m  BpeMn MOUHOCTH PaHOXHMHrleCKHX 3880AOl B 

flak UeJlHKOM 3aflOnHeHbl 3a@ H HHoCrPaHHblMH n0- 
CTBBuHKaMM, rro n o 3 8 o n n e ~  KOXEMA I l e p e p a & T b l ~ ~ b  

850 T H3 IlPHMePHO 1200 T OgT, eMerOAH0 ~ a p a 6 a T b l ~ a e -  

~ o r o  @ ~ ~ H ~ Y ~ C K H M H  p e a ~ ~ o p a ~ n .  He noAeepraeMoe pe- 
I l ~ q e C C H H f y  O T ~ ~ O T ~ H H O ~  TOllnHBo HanpaBJiReTU B Xpa- 

H~JIHW B 1996 r. snepeble crano RCHO, mo 3A@ &nee 
~e HaMepeHa npn&epmeraTacn nonnrHKH neppa6oww ~ c e -  

r0 O T ~ ~ & T W H O ~ O  TOIlnHBa B HaCTOl lqe  BpeMIl BHYlPH 

@ v q y 3 c ~ o r o  naepmro n c n b n n u ~ ~ e ~ ~ a  paqmnncn Ha- 

CTOR~~@ KOH@J~MKT OTHOCblTenbHO OnpgeJleHHR 6y~yu(eii 
ffpaTerHH obpall&!~bln C O T ~ ~ ~ O T ~ H H ~ I M  FlAePHblM TOWIH- 

eon. Yxe s 1992 r. 3A@ npnwna WHPOKO He aanu~po- 
eaeiueecll peweHne "npn ~ ~ H H I ~ T H H  peureHnn o nepepahr- 
Ke He IlpHHHMalb &nee BO BHHMaHHe UeHHOCTb BMAWIR* 

MOrO IlJlYrOHHR, Y H T M W  HmflpeAeJleHHOCTb er0 6y~yqe-  
ro ~ c n o n ~ s w n ~ l " ~ .  

3A@ T a W e  BblpajHna COMHeHHe OTHoCHTenbHO HC- 

nonmwnn c~eceaoro ypati-nnyro~nermro (MOX) Tonnn- 

Ba H 3 - a  er0 B~ICOKO~ CTOHMOCtH ll0 CPaBHeHHK) C YPaHO- 

BblM TOSUIHBOM. 6 HaCTOnUee BpeMIl 16 PeaKTOpOB IlOnflM- 

n H  n ~ q e ~ 3 u ~ )  Ha n c n o n b 3 0 m n e  MOX-~onnnkxa (npn 30 
n p o l l e m d  wpys~e). K K O H ~ Y  1996 r. A e s m  ~3 HHX yxe 
6bUIH 3WpyXeHbl 3THM TOllnHBOM. 3n@ BblHY)I<CleHa paC- 
urnpnn CBOK) M O X - T O ~ H B H ~  nporpaMny H 3anpoc~na 
JIHueH3HH Ha HCflOJlb308aHHe MOX-TO~~HM aOIlOnHHTenbH0 

WR 12 pemropos. Cornac~o n~@opua~nn, n o n ~ e ~ ~ o f i  
o p r a ~ n ~ n e k  WISE-Ilapnm, HeAaeHo MHHHCTP ~ ~ O M ~ I U I -  

AeHHOCTH @ P ~ H ~ H H  A M  yKa3aHHe 3A@ YMAHrlHTb CO Me- 
Ay loqerO rOAa KOnHWCTBO PeaKTOpoB, cnOC06~b lx  norpe6- 
n m  MOX-ronn~m, ~o Aecnrn. @panqng y x e  pacnonaraeT 

W H b  3HarlHTenbHMMH 3allaCaMH IlnYTOHHIl, KOTOpble ewe 
&nee ~cupacryr B nocnqyloqne roab l  no npnwie orpa- 
HWeHHblX M o I ~ ~ H o C T ~ ~ ~  I70 npoH3BoACTBy M O X - T O ~ ~ H B ~  H 

COXpaHeHHK) YPOBHIl flPOH3BOACTBB CaMOrO IlnyiOHHfl. fl0 
.COCTOFIHHK) Ha ~ e ~ a 6 p b  1995 r. O@H~HaAb~ble AaHHble 

( ~ ) ~ ~ H ~ Y ~ c K H M  3aflaCaM ~ d n y r l e ~ ~ o r 0  IlnYTOHHFl B pa3nHr- 

HblX @OpMalC ( B ~ I ~ ~ H H O ~ O ,  CBeXerO MOX-T0nnHi3.a H ~.fl.) 

AOCTMmH 55300 Kr,' B TOM r(HCne 27500 Kr I l p H H ~ W W I O  

HHOC~XWH~IM rocyclapcrea~~. T~KHM &-M, @ p a ~ U n ~  

CTWT nepea nnqoM ~ a n b ~ e i i u r e r o  o6ompe~nn o6ew npo- 
6nen: oTP~~OTWIHO~O TOnnHBa H 3anaCOB BblaWIeHHOrO 

nnyroHw. 

M u m  w~e&dep - omop MHOWX nybnunoyuu' no ~&p- 
HW u 3~epzemuuec~u~ &npoctw, padomoem 6 ~auecm8e 
XYpHOflUCmU U KOHC#flbmUHmO. OH R & R ~ ~ W  O~HUM U3 OCHO- 
&me& u dupenmopu B c w u p ~ d  UH@O~MO~UOHHO~' ~ x 6 w  
no snepzemune 6 nopuxe (WISE--nOpux). Mumbe flu8020 - 
uccneMamenb 8 WISE-Rapuxp ~ ~ H U M O J O ~ ( U ~ ~ W ~  6 OCHO~HOM~ 

npo6ne~a~u  06porc(e~un c poauoa~mu6Hbl~u omx&~u u 
6anpoco~u nnymo~udJoii npoMwuneHHocmu. OH ~8memul  
c-opo~l MH- nydnu~u4uu' WISE-~~UPUUX. 

EDF, "Annual Report 1994", Paris, 1995. 

Ministere de I'lndustrie, "L'energie nucleaire en 110 questions", 
Ed. Le Cherche Midi, Octobre 1996. 
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nocne @pa~unn B e n n ~ ~  
6 p ~ ~ a n n n  nBnneTCR Kpynneiiuleii 
~nponoi i  nepmsoii no nepepa- 
6orre orpa6orannwo ronnnna 
PeaKTOPOB A X .  3 a  neRTenb 
H X T b  OCYUeETBnReTCR Ha ripen- 

npnnrnn s Ynnnc~ei(ne/Cenna@nnne Ha cesepo-anwe 
Anrnm'. r p w a n c ~ n i i  penpoueccnnr Hwanaca s Ynnn- 
c~eiine B 1964 r.; ero nmnnpyercn npononwrb, KM MH- 

HHMYM. no 2010 r.. Ha b a r p a w e  1 noKaJwa nnnaMnKa 
sbrnenennn nnyronnn s Cenna@nnne. 

n e p e p a h ~ ~ a  ronnnna rennosblx peamopon 

Haqnnas C 1964 r. TOMHBO RnepHbtX peaKlOpOB 
"Marno~c" nepepa6arblnaercn B 3AannH 205 (8205) B 

Yn~nc~eRne/Cenna@nne. 30 npennpnnrne Hrpano nax- 
~eiiutylo ponb B BpnrancroR nporparrrre no cosllannm n 
sKcnnyaraqnn peauropos "Marno~c". K p o ~ e  roro, ono 
o 6 c n ~ n a e r  peanropbt nantioro mna. neiicrnymuyle s 
Rnonnn H Hrannn. 8 Cennatbnnn nepeno3nTcn ace o r p a 6  
ranme ronnnno peamopon "Marno~c". K KOHUY 1995 r. s 
8205 6bmo nepepabrano 26800 r o r p a h ~ a n ~ o r o  ronnn- 
Ba, H3 KOTOporO 6btn0 BblAefleHO nOPMKa 59 T nnyrOHHn. 
nepepab l~y  ronnnsa peaKropos "Mar~mc" Mannpyercn 
npononxarb AO 2015 r., r.e. s rereHnn 5 ner noole ~ a -  

KP~ITHR nocnennero pearlopa nanHoro rnna s Benw~o6pu- 
rannn. K TOMY speMenn B 8205 6yner nunenen0 mono 90 
r nnyronwn. 

B 1995 r. wanacb ~pynno~acutra6na~ nepepa6or~a 
ouc~~lnoro ronnnBa nocne orKpblrnn 3aaona no nepepa- 
6once rennosbtx orcnnos (THORP - Thermal Oxide 
Reprocessing Plant) M O ~ H O C T ~ ~  700 T ronnuna B ron. 8 
rewnne nepewx necnrn ner npnMepHo 70 npouenroa n p  
naaoncrsa Ha THORP 6yner &nweno nomasKaMn Ton- 
nnna n3-3a py6exa. n o  2005 r. nOnXiHM 6b1~b BblnOnHeHbl 
K O H T ~ ~ K T ~ I  Ha nepepa6orry 6600 r orpa6orannoro ronnn- 
sa Cnlyaqnn c KonrpaKraMu na nepnon nocne 2005 r. 
n m a  ne cronb onpenenenna 6pn~ancnaw oneprernrecKan 
KoMnannn ' " 6 p n ~ n ~  3 ~ e p w "  npennonaraer nepepahrarb 
2600 T rmnnna; KpoMe roro, s 1990 r. neMeuKHe anepie- 
rmecKne KoMnannn nonnncann non~parrb~ na nepepahrry 
700 r. 3nt ~ o n r p a ~ r b ~  &nerar @y~rqnonnpona~ne 
THORP no 2010 r.. 

HWHH~R c nmnn 1958 r. nepepabr~a ronnnna pear- 
ropos-pa3~nomcn~eneii H nccne~onarenbcrnx peaKTopos 
mna MTR (Materials Test Reactor) ocyqecrsnRercR B Ayn- 
pee s Cenepnoii Wo~ndnnnn. Taw neiic~sylol nna npen- 
npnmn, Haxomqnecn s nenennn Ynpasnenu~ no arounoi 
3neprnn Coennnen~oro K3ponescrna: Dl204 WR nepepa- 
6 0 r ~ n  ronnnna peauropos MTR n Dl206 - peanropos- 
pam~ownreneii. Dl204 npencraenner c&R ~e6onb~uoe 
npennpunrne, nepepabarblnaloqee ronnnao w 6pnran- 
CKHX, raK n nnompannblx nccnenonarenbcKnx peaKropos. 
Dl206 6 w o  onipblro B 1961 r. n nepepa6arblnaer ronnnno 

. . 
r 

c& 6PHTAHCKHX 
. . . . HIITHIIX, 

50001 1960-2000 IT. 
! 

. . 
c pe~oncrpaqnon~oro pea~ropa- 
psunomrenn. wpwroro  B 1977 r., 
n nporornna pea~ropa-pa3~~0-  
xwenn. omanomennoro s 1994 r.. 
06a srnx peawopa r a w e  naXOnHnHCb 
B Aynpee. K Konuy 1995 r. raM 6bma 
nepepahrana 21 r TonnnBa, conep 

1 j w a w  oKono 4.5 r nnyronnn. 8 or- 
I V  ? ,  - mcrsne nosb~x KonrparTos Ha nepe- 
1; d I$ $ 1  i &6orry ronnnsa &nropos MTR 

npennpnnrne Dl206 npennonaraercn 
JaKpblTb B 1997-98 V.. 

Oponc 6epmaym - cmowuJ no- 
yvnwJ cornpyJnun OmJenenua uccneJc- 
&HUG n o y ~ o i  nonumunu Ynu8epcumemo 
Coccexco (Senu#o6pumo~ua). TOM OH 

~~.~ , 
8 1969 r. n YnnncreRne naqanacb nepepabr~a OK- pobomon 8 Uenmpe npodnen wepzemuru u onpyxomwefi 

cnanoro ronnwna: 6b1n ssenen s crpok Xen-3nn cpedar f l ' c m o n r n o m  ynu8epcumemo. comecmno c flX%IaoM 

(HEP - Head-End Plant), r e  mcuanoe ronnnao nepepaba- 
On6poJmoM u Yunb~non Yon~epon OH mnemur oflmopor 
XHUZU 'Plumnium ond Highly Enriched Uronium 1996, World 

rb~eanocb s cblpbe m n  npennpunrnn 8205. &ero no a m  brenmries, Copobilities ond Policiei, nomopon mmoSumca K 
PHH, ~b138a~utei( BpeMeHHDe JaKPblTHe 8205 B 1973 r., B ny6nuxoquu u3domenbcmSon "Oxc@opJ X ) H U & ~ C U ~ U  npec~" 
r o ~ n n e ~ c e  HEP/B205 6bmo nepepahrano 110 r ronnnm co8*ecmrro c Cmoxmnhlrcnu~ Uncmumymo~ uccnedoSonuG 
n sblneneno O K O ~ O  400 K r  nnyronnn. " ~ 0 6 ~ ~  (CW~PH). 

' 8 Hwane 80-x rr. pannoxHuwecKoe npanpnm, xcnnysnt 
p y e w  s rpanwncrwx qennx, 6uno nepenuewosa.o n3 Yww- 
crefina s G ~ ~ @ M M .  
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4 %IOHCKZ~ mllH'lMW B & m u  

9 nnepnoro ronnusnoro qmma C ~ O H T  

B P.OCTU~~HHH nonnoi nepepabr~n 
ncero orpa6o~annoro ronnuna H norpe6nenHn B KrWeCTne 
peaKropnoro ronnnna ncero nbrnenennoro nnyronun. B 
paMKa 3T& nOnHTHKH rOC)'P.apCTBeHHa(l Kopmpaq~n n0 
piopa60~Ke 3HepreTHlleCKHX peaKTOpM H MepHor0 TOMU- 

ea (PNC - Power Reactor and Nuclear Fuel Development 
Corporation) c o 3 m a  H npucrynnna B 1977 r. K a~cnnya- 
iaqnm T o ~ a i c ~ o r o  pannoxHMHqecKoro npennpHnimu. Flnon- 
CKHe KOMnaHMH no npOH3BOACTBy 3neKTpo3HePWH TaKme 
nonnncanv K O H T ~ ~ K T ~ I  c KopnopaqnnMH KOrEMA H 6H@n 
o nepepabr~e o ~ o n o  700 T orpa60ran~oro ronnn8.a na 
npennpnnrunx B fla-Xar (@panwn) H CMna@~nne 
(Benn~o6pn~an~n). K p o ~ e  TOrO. KOpnOpalWR "m 
nbmKneap @bmm ~ M M M T ~ ~ "  W @ J l )  npncrynnna K 

npourenbcrey KoMMepecnoro npennpmnrun B POKKWO 
(np-nrypa AOMOPH). KOTO~~IR.  cornacno ~ q n a n ~ b l ~  
nnana., nonxen ncrynmb B C T ~ R  K cepenune 2000 rr.. 

OnnaKo peanbnb~R xon nen B B~OHHH nmble.aer. 
r r o  nposonHMaw nonumra, nanpannennaw na c w w w  
n p o ~ 3 e n ~ c r s e ~ ~ o i i  6 d 3 ~  JaMKHYlOrO TOnllWBmKO LIHKna, B 

3naqnrenbnoii crenenn ormonnercn or npamrmecnmx no- 
rpe6nocreif. Cornacno npas~~enbcrsennoi mawnnne. K 

Konqy 1994 @~n.r. (31 Mapra 1995 r.) &wee Konmecrno 
HaKonnennoro orpa6orannoro ronnuna nerKosonnblx pew- 
ropos (JlBP) nocrnrno 10400 T. h a  qn@pa y m ~ r ~ ~ a e r c n  
ma 1000 r exeronno. npennpnnrne B To~ae @~HKLIHOHHP~- 
er B KareCTne nHnornoro n K Konqy 1995 @~n.r. nepepa- 
b r a n o  Bcero 864 T orpa60rannoro ronnuna. 

~ P H H H M ~ R  80 BHHMaHHe He3HrWUTenbHYQ HOUlmXSb 

npennpuUTHR B To~ae, HaPRClY C nPHHRTWM PeWeHHIl 0 

TOM,  TO nonbe KonrpaKrbt Ha nepepahr~y ronnnea sa 
rpannqeR &nee ne 6ynyr Jammarbcn, f lno~nn me c ~ o -  
xer nepepahrarb sce csoe HaKonnenHoe orpaQrannoe 
Tonnuso. Aaxe ecn~. KaK H nnanHpyercn. JaBOn B P O K K ~  
wo sblkner Ha nOJlHyl0 npoerrnyu, M O ~ H D C T ~  K CepenHHe 

. . 2000 rr.. ero ~ o ~ u n o c r ~  no newwbrwe 800 r n no xw -  - . . 
Henmu, 3000 r rnxenoro Meranna cyMelor nornornrb nwub 
~esnar~renbnyw nonlo yxe HaKonnenHoro mpahrannoro 
ronnnea, a raKxe roro ronnmea, Koropoe 6yner nponon- 
marb napa6arblnarbcn HJ rona B ron. 

h n e e  roro, pacryqne ol len~n CTOHMMH cpm- 
renbcrna npennpnnrun B P o ~ ~ a w o  nenaror ero 6ynyqee 
nce &nee npo6ne~arurnb1~. nocnennue npnsenennw 
&H@Jl oqenKn Jarpar na npoHrenbn80, nmrrraw cos- 
nanne o 6 w ~ r a  no OCTeKnOBblBaHUK, rolAKHX BbKOKOpa- 
nHOaKTHBHblX OTXOnOB. CClCTaBnRKlT 1.88 TpnH Ren (17 
~npp.nonn.). r r o  B 6-7 p a  npenblwaer n m ~ o c r b  ananc- 
THqHblX ~ B ~ ~ ~ ~ R c K H X  Ilpentlp~n~H6. Be~bMa BePORIHO, WO 

crpoHTenbcr80 6yper npnocranosneno m n e  o r o l ~ u w o  
B 1997 r. Janepwennn c o ~ n a n ~ n  6acceRna lyln X ~ ~ W H H R  

o~pa60~annoro Tonnnna. 
C TwKn spenHR ~ O T P ~ ~ ~ ~ H H R  nJyTOHH9 qenTpanbm)e 

npasnrenbcrno H 3neprer~qec~~e KoMnanHH O K ~ ~ J I H C ~  

nepen nnqoM cepbeanoi npo6ne~b1 HMHWKOB. AM~HIU(OJ- 
~ a w  nnoncKan nnyronnesan nporpawa neperoleaer cepb 
e3Hble TeXHHqeCKWe. 3KOHOMHL(eCKHe H IlOnHTmeCKHe TPYP- 
nocrH. nOCJle HHUHneHTa C CYnHOM "AK~~~wH-Mapy", Pep*- 
BOJHBUI~~O 1.5 T nnyronnn us @ p a ~ q n ~  B I I r n ~ m ,  BnyrpH 
CTpaHbl H 3. py6ex0~ 803HHKna 3HrnHTenbHaR 06eCn0Kb 
eHnOCTb OTHOCHTenbHO 6emnacnocr~ H nwemaulek @H- 

3meCK& JaU&+lbl RnOKKHX IIp,ePHblX MaTePHanOB. B 1995 
r. nnonctcne snepre~nrec~~e KOMnaHHH BblHynHnH npaBH- 
renbcr80 npeKpaTHTb no 3KOHOMHreCKHM crn6pamennn~ 
peann3aq~m npoeKra no cosnannu, ~cnonb3yloqero MOX- 
ronnHBo nepcneKrnnnoro rennosoro peaKropa  OM^. Mnqn- 
nenr c yrwno; Harpnenoro oxnanwrenn na peaKrope- 
pamnorolrene Monpmy, npon3owenw~if 8 ne~a6pn 1995 
r., nanec cepbe3nbli ynap no nceif npaa~~enbcrse~noif 
nnyron~enoii nporpawwe. nocne sroro peanHJaqHn nnon- 
CKOR nporpaMMbl no coanaHHu, 6blnpblx peaKTopoB 6bma 
oinoxena, seponrno, na neonpenenennb~i cpow. 

B qennx nblnonnennn 06nsarenbcrs no m a y  or na- 
Konnennn sanacos nnyronun unoncKoe npasnrenbcrso nna- 
nupyer ~cnonbaoearb &nbwyu, racrb nblnenennoro B EB- 
pone nnyronnn B naqmse MOX-ronn~na w n  nerKosounblx 
peaxropos. Onna~o nporpaMMa no Hcnontaonanmm MOX- 
ronnnea raKxe ~ o x e r  nonseprnyrbcn 3narnrenbnbtM n3~e-  
nenHnM ma-m o n n o 3 ~ q ~ ~  co noponb~ MeCTnblX nnaneif. B 
 TOM cnyvae npnna~lewaq~R Rnonn~ &nbwoR Janac yme 
sblnenennoro B Enpone nnyronun B pasrnepe 8,7 r (no co- 
CTORHHK) Ha Koneq 1994 r.) 803pacrer K K O H ~ Y  nonerun 
no 20-25 r. 

n0nH'lMKa %OHMU B & ~ ~ C T H  PenP04eCCHHra CTOHT 

nepw JlHqOM BeCbMa KYPbeJHOrO IIpoTHBOPWHR. C O ~ H O ~  

CTopoHbl, TOKHO HCnblTblBaeT TPYAHOCTH, CBR3aHHble C He- 
nocraruorr ~ o q n o c ~ e i f  no nepepahr~e orpa6urannwo 
ronnma C 8pyroR croponb~. He pewena npo6ne~a nce 
803panaK)qnx 3anaCOB H ~ ~ ~ I ~ ( Y . ( H o ~ o  IlnVOHHR. ~ ~ O J ~ H T H K ~  

Co3LlaHHR OCHOBaHHOrO Ha pellpoqeCCHHre JaMKHYTOrO 
nnepnwo ronnnawo qwna cranosHTcn nce &nee n p o w  
B O ~ ~ ~ H E &  H nce Menee &CHHMO~. ~ H ~ c T B ~ H H ~ I M  nbt- 



8BeTCZ1 TOWlnBo C 3HepElMWCKHX MMC, 
Ha>cwcb EOAOG, MeT&UlnMrlecK~ TOllnHBo 3W 

HHX peaKTOp08 C ra308blM OxmqeHHeM ~ M C T P O  K q p & w  
pyet. Ilomony, B orcy rm~~e  cyxux xpanmnub &cqm 
nepepatjo~~a ronnn~a ~ T H X  cuaeM peamopoa nenmta 
tpe6owue~ 6e3onacm~ H oxpanbl o~py~a~ou@ cpe- 
ab~. npaK~wec~u Bce o ~ p a 6 o ~ a ~ ~ o e  rannuso p e a m m  
Mar~otcc nepepa6a~bl~aerc~. f l p u ~ e ~ ~ o  K 

2010 r. nepepah~ica mnnnea ~ T M X  pearc- 
ropes 6 y ~ e t  npeKmeHa ~3-3a om- 
Moro npewe+iwrr HX aw~enlrHocrw B 

Benw~obpn~anun, HCWUH, @panun H 

flnonuu. K HdcTogu(eMy spenenn &no 
nepepa6otaw ouono 40 rb1c.r Tonnnea 
pea~~opoa M-c; 80 npoqenToa ~ o r o  
Konnltemsa - Ha nmnpnntun 0205 B 

Y u~~c~eiine/Cennact,nnae. 
O K C ~ O ~  Tonnu=, ~nonmyeme e 

nemommbuc (JIBP) H nepcneKTHwwc 
-0pax C r=MM Oxna>KAeHUeM 
(Am), IlO-T hf la~:t iOMy X-HMK) 

ta rewine knee npoaon)mTenwioro p 
WHH. f lo3~my W H ~ E  peawopwe CHC- 

TeMbl B MeIibllJei CTeneHH 3aBHCRT 01 peflpqeCCMHra. b 
nee toro, m n  nepepa6o~~n OKCH~HWO ronn~aa d x o -  
&HMO flOCTpOHTb HOBble KOMMemeCKHe m W W e c K H e  
npe~npmr~n. Bce 310 ~ e n m r c ~  n p w n ~ d  TOTO, wo nepe- 
p a h f ~ a  OKwHOrO T W H B a  &flee 
H#MH TeMllaMH. 

B 1966 r. nepepa6oma o~c-o roavlnsa twamcb 
nrr obbeme "Hbmmeap @wen cepamsw B Y3~~-83nnn, 
mar H~K)-~OPK, a T- Ha &mdi  ymammce 
n f O p o x e ~ ~ ~ "  B 6enbrun. B 1969 r. B Yutqcxehe ~accano 

@~~IK~HOHH~OB~T~ np~npnn~we "Xea-en& (HEP), nepepa- 
6 a ~ ~ m o q e e  oxcua~oe ronnmo arm 338o~\a 8205, rAe 
ocyurecmnne~a HenacpeacTeenHoe eblJ,pneme warepm- 
noa 3~cnnyaraq~n ~cex  ~ T H X  npeanpnmuii 6wna aosonwo 
6tmpo nper<paulem 8 1972 r. no KOMM~WM 4 
p0XeHMRM 6~ 3aKPbllO npeanpme B YxT-bJInn, B 

1973 r. ~3-s asapnu 6btn ocrarrosne~ 3860~ e Y~mcueti- 
ne, a ymaosw "K)poxe~n~" npe~parwa #YHKLU(OHH~ 

mine B 1975 r. nocne roro, K ~ K  B ee AemenbMocru npe- 
KpaTHnH YWCTBOMTb @ ~ ~ Y ~ c K H ~  H HeMeL(KHe IIapTWpbl. 

3aKpbllble 3 n t X  npe~npunmk COBflanO no BpeMeHH C 

80306nosne~ne~ uwepeca K r p m n c ~ o ~ y  penpqeccnH- 
ry. 3nepremecwii KPHBHC 1973-74 rr. cwdmm3m 
TOW, r l ~ o  B amprerwec~d nonmHKe 6onwe BHHWHZI 

mano y a m m a  aro~nofi artepre~~ue. Yreepwclpanocb, wo  
B gonrocporm nnwe mepm aneprewm 6 y ~ e ~  ocno- 
sblearwi ~a nnyrcmneeoM ronnn~e bbmpblx p e a m v ,  
flocKOnbKy flpe~0JmratjUI~ficR pOCl ~ H O C I ~ ~  A3C He 

MOT 6bl~b &fl€!W!~ HMeBlllMMHCIl 3dMCaMM ypwa B 1- 
WHH9 UOPOfKOTO BpeMeHH 60 MHOrHX CfP8HBK penpoq@C- 
CUHr H KOMMep~HanH~HII ~~ ICTPMX pt%dKTOpOB flpeBpatM- 
nncb B ocHoanbIe HanpaBneHun s~epremrlec~ok nonmwnn. 

IIo~eneunecn B O ~ M O ~ K H ~  6 w  n ~ e # m m ~  38- 

H H M ~ ~ ~ H M H ~  nepepahmoii 6pm-oii w -LJY~~K& 

KOpnopal&lRMH 6 p m ~  HblO~neap -, nHMMTq 
(6HaJI) H KOXEMA. OHM npc7ynmn K w n  me 
~ H ~ W ~ ~ H M X  n ~ 0 8  no pacwnpeHnI0 V H r a  8 

Cenneunne H na-Xar. 3ru np-npnnmn Aonnoibl 6wnn 
&ymmm K ~ K  nwnonanbwe, T ~ K  H unompamme p 
mropm; B 1978 u 1979 rr. coorBetcfB-He ~airpanm 
6bfnw nounmM C ~ B ~ O ~ ~ ~ ~ C K H M H  n ZImuHMn weprem- 

m n .  6onee 60 npor(errroB mu(mmek 3rwc npempnnruA 
-OM na n e p w  ner 6 m n  npomb~ nmapaw 
HMM ~T-~JIHM, ~o~opble u ~nnancupoaann oc~oe~ylo 
mwuocm ~ n n  UP3 H THORP. 3Kcnnya~aqw UP3 
wmacb e 1990 r., a UP2-800 n THORP - B 1994 r.. 

f l p o r p a ~ ~ b ~  no penpoqecawy HWHC~ H B H~KOTO- 

pmc myrnx qmax, a HM~HHO, 8 ~ ~ P M ~ H H  H flnonnn. B 
70-e rr. B h n x  racypCapcTeax Haranacb aKcnnyaTwn 
nwnomux pa~uoxu~uwxux n m p n n ~ u i i  (WAK B Kapnc- 
pp, ~ ~ P M B H H R ,  H ~0-m B f i m ~ ~ ) ,  OHM npH- 
WHnH K wp~60TKe llMHO3 -HI0 KPyllHblX 
m~eprtecr<~x =aoa Peann~cur repmmcoii npo- 
rpammb~ nmomamcb ao 1989 r., ~orm ona 6wna ripe- 

witwwiwoii monwocrw H nenonynlrpHo- 
cm cpe~yr d q e c m e ~ ~ o c m ,  (Incmc~m n p o r p a ~ ~ a  smnon- 
~~uracb bee VHHWMH TeMnaMu no cpawm~nio c nep- 
eoHaYanMo MWH~~~~BUIMMMCR, 'IBCTWHO no npnm~e 

M ~ ) I < A ~ A H O ~  peiiK4HH Ha IlnyrOHHeBylO 
flporpaMMy TOKHO. C T ~ O H ~ ~ ~ ~ C T B O  KOMMemKOTO IlJXA- 
npnnmn B Pox-wpa mranocb B 1992 r.; ero npoem 
6Wl BO M- OCHOBaH - ~ Y ~ C K &  TeXHOIKKHH. 

Tawe B 7O-e rr. ~awnocb c v n e  aosnaenrrem- 
ro C ~ ~ ~ T C K M M  COK)m CaMocTomenbHoro pew- &pa- 
W H H ~  c orpa6o~ann~w TOMMBOM. %mwno, ~3 c006pa- 
m n k  mepnoro Hepacnpompanenufi ronnn~wmk ~ n m  
pBamopO8 C08eTCI<OfO flpOH35O\CTBa Ha%OaUnCn IIOa UeH- 
lpWIH30BWHMM KOHlpOJleM MHHHClepClBa a ~ o ~ i i o i i  3Hep 

l%H H IlJ3OMblWHHOCTH (MAXI, nalqHee, MHH~TOM). OT- 
pa6otanm TonnnBo w 3  Hetion~lnx nemosofinblx peame 
pos rnna BB3P-440, ncmpoennba e Cose~acom Come, 
b a w d  Espone M <DUHII~WH, &no nangmm~nocb 

nepepa6om B ~ ~ M H C K  65/03epc~. 6 coorse~m- 
BHbl C Memn~HTeJlbClBeHHbtMH COTIWUeHMRMH, llOlqO6H0e 
" m e ~ n e "  mepnmx Marepnanoe w v b  

6ecnnamo. b taene~n~ i i .  n3 orpa6o~annoro ronnma nny- 
rmnk maBBnczl cobcrse~~- MHH~TOIM n c~nau~po- 
sancn jvw npe~~nonarae~oro 6yayuero wmnk30nacrnn B 

~ P W X  m- 

Cer0~Wl CyUreCTByeT -SlTeJlbHblX p@MWMa 
penmeccnnra: n m o - e ~ p o n e k ~ ~ k  H poca i imk  

5Inwoeeponekm cwcreMa, c m ~ a n  Banpyr 
npe~~npnmwk B Jla-Xar H Cennaenae, nmeTczl npwwe- 
CKU - nonnocrm mEteptue~~o3. nepepa6o~~a ronnnaa peat- 

ropoe Mamo~c ocyqecrsnnerca B Cennawnae B rwcma- 
6ax npnmpw 1000 T e rob B 1998 r. o6quk o6ae~ ne- 
p e p a 6 o ~ ~ ~  mcHaHoro ronnnea BO Opati~nn M Bennuobpw 
ratinn A m r w  nopwua 2350 T nocne roro, K ~ K  n w -  
npwmre THORP 3ap6oraer Ha nonnylo ~ou(~oc ra  3ru 
TPH 338oaa nepepa6a~bi~amr ronnnm co 150 peamm, 
paCROnO)I&HHblX 6 &?f#llH (BK~K)~(BF~ B@nHKobpH- 
TWHlo H @~ZW~MIO). K l'p€!M oCHO8HblM m X H M H W K H M  

j h s o ~  cneayet ~&wb nebonbuoe nnoncKoe npeA- 
npnnm e Tonan, obn-qee M O ~ H O C T ~ K )  onono 100 T B 

ma- 
B 2003 r. 3ra cumekta go- 6wrb aononnena 

npeAnpnmM B P o K v  ~oupmcmo B 800 T erne- 
row. 0-0 nocne aeapnn ~a peamope tm 6Mcrpux 

B M w  e aexa6pe 1995 r. snonucasl nnyro- 
Hn- nonmm waxornu1 B cmw~ nepecworpa. 

llpo~onnaenne Ha ap. 14 



6 T W ~ H H ~  nocnemux ~ ~ C F ~ T H  ner cparurmenw~e 3x0. rpat npn y r ~ n n 3 a 4 4 ~  nosrop~o BMAeneHHoro y w a  H nny- 
HoMHIteCKne a ~ n e ~ t b l  YTnnmnn OTXOAOB nyTeM penwec- TOHHR. B HC-O~~HHH EWI p a 3 ~ u ~ a  B C T O H M ~  &PIX 

CHHra H MeTOAa BPeMeHHOTO X~W~HH~~/~~PIIMOTO 3aXO- M ~ T O ~ O B  CO-R~T 25 f lp~uem~a 

xomr Ha s b w e H n e  nnyrmnfi npu penpo~eccu~re*. %or 
W T O ~  60- 6 n n 3 0 ~  K c e r o w n u ~ e k  p e a n b w k  ~ a p m ~ e  

Aemenwm W e p r e w e c K n x  ~o~na~n i i :  M H m e  ~3 HHX 

paCCMalpHBBK)T pellpOqeCCHHr B HarieCTBe CKPblTblX PaCX- 

A03, KOTOpMe OHH Bb lHmeHb l  HeCTH 6 pe3ynbTaTe 3aKnK)Cle- 

HHZl K-08 C ~HOXHMHWCKHMH f lwPHl lTHIIMH. 30 
T- &CHR~T, m e M y  e HccneAow inn  VDEW yrlnnlea- 
IOTCII aononHmenwwe  3arpa~b1 Ha ~ T W I ~ ~ ~ H I O  nnyroHnn. 

&~II~CHO CueHaPHK) " 6 e C f l n a ~ ~ ~ T 0  ~ ~ J ~ ~ ~ o H H F I * ' ,  flpH6b1nb~OCfb 

3XotrOMHKH MOX-TO~~HB~  3aBMCHT OT 6dnaHCa BKOHOMHH, 

n o n y e ~ ~ o g  B p y n b T a r e  o ~ ~ a j a  OT 3aKynoK y p a ~ d  p y ~ ~  
b4 OrCyrCfBHll H ~ X O ~ H M O C T H  B 060raLI@~HH m, H 

nontimenwm =par Ha n p o n 3 ~ o ~ m  nnyroHnesoro Ton- 

nnm. ~ ~ ~ O H ~ B O A C T B O  MOX-ronnnm &nee Aoporocfonue, 

rteM npoH3BOACTBO TOflnHBa Ha HH~K&T~LC(~HHOM YPaHe 

- - - -- - - - - - - - - - 

(*) MXfl3 - we- x p a u e ~ ~ l l / n p m r o  jaxoponeum oncoao~ 
p) nepesom &p ~a6nnw e $/T r o m  nx cneAyer yn- tm 356,4. 
(1) f l -m @@ems~ocrr,  yparca 0,33, a o&ly#H~e ronmact-45 WT 
(2) f lwna tm w o 1 4 ~ m  npeanpmwr, e 450 T mxemro manna e roA 
(3) ~ H B K  D ~ ~ ~ y ~ * *  03HaWeT 3KOHOMHK) CpeclCTB ja CWT MCl7OJIb3OWMR IIOBTOpMO B w e H H b l X  Il~iqyKlOB; 310 BaeT K YMeHbUleHHK) 06weii 

CTOHMOCTH TOIVIHBHO~O uwma 

rennosbix peamopax. ff o n y r e ~ ~ b l e  p e 3 y n b ~ a n 1  cpaBiiHea- 

nHCb C o6qeR CTOHMOCfbK) He3ilMKHflOfO TOflnUBHOTO 4HKna 

c nocnaAytounM ~PRM~IM ~ ~ U ( O ~ O H ~ H W M  ornoAo8. Cne~ tp  
nonyreHHbuc s Y K ~ ~ I H ~ I X  HccneAowwmx W y n b t a T o 8  q ~ 3 -  

8 b l d H 0  UIHPOK, OAHaKO BCe OHH C X O M U I  B TOM, cltO B 

CO8peMeHHblX 3KOHOMHl(eCKHX YWOBHFIX p e n v H r  flm- 

cTaMReT co60ii 6onw ~oporomo~~unii ~ e ~ o f t .  f l p e f t ~ e r o n  

~ e b a ~ 0 8  SiBnfieTCSl nHWb TO, HaCKOnbKO W A O m W .  B Ta6- 
nHl@ 1 I l p e A C T ~ e H b l  W n b T a T b I  lqeyX M H H X  HCCJWA* 

BWlblfi, C O A e p ~ H X  K ~ & H H ~  OueHKH: HCUle~OBWiMZ 03CP 
1994 r. B 06~oene~Hoii umepnpetwn KOMIIWHM KOXEMA, 
H HCCJleaO8aHHe 1993 r., IlpOBeAeHHOe repMaHc~0k  KOMlla- 

~ n e i i  VDEW (Vereinigung Deutscher Uektrizitaetswerke). 
k H H b l e  03CP flol<rublBaK)T nHWb H e 3 H a I t b l l e n m  Pa3HHQf 

B CTOHMOCTH A B ~ X  M~TOWB, rorm tca~ ~ H W ~ I  VDEW r- 
pm o TOM, wo B ~CJIOBHSIX r e p ~ a ~ n n  eap~am penpoqecc~lr- 
ra oboluencn 6b1 ~fieoe A o p o N  no cpaeHeHnlo c M e r o a m  

X ~ ~ H ~ H M R / I ~ ~ S I M O ~ O  3aXOPOHeHHR OTXOAOB. &HOPHW pa3- 
AHqHFI CBR3aHbl C OQeHKaMH CTO)IIMOCTM M O T 0  penpolreCCHH- 

(HOY), nocKonbKy o 6 ~ e ~ n e  c nnyroHneM +yer npnHn- 

TMS AOllOnHHTenbHblX dep &30fla~ttOCfH. 

ff PH COXPaHeHHH COBPeMeHHblX ueH Ha YpaH, 060raue 
~ n e  H n p w ~ o ~ ~ o  TonnnBil, MOX-~onnnm 6 y ~ e ~  m a -  
EB- A O ~ ) K R  HOY-ronnw~a n B ~ a n b ~ e i i l u e ~ .  &we e c n ~  

OECD Nuclear Energy Agency, The Economics o f  the Nuclear Fuel 
Cycle, Paris, 1994. 
* 1. Hensing and W. SchuRz, Economic Comparison o f  Nuclear Fuel 
Cycle Options&nergiewirtschaftlkhen instituts, Cologne, 1995. 

Cogema, Reprocessing-Recyding: the Industrial Stakes, presenta- 
tion to the Kon~Adenauer-St i f tung, Bonn, May 1995. 

OECD Nuclear Energy Agency, Plutonium Fuel: An Assessment, 
Paris, 1989. 



06b1rlm penpOqeccnHr pac~~a~pneaerc~ B m 
icmoweoro ane~a~ra, cwniinlolyero r-~ylo aron- 

nylo 3neprem~y H ~ P O H ~ B O ~ B O  staepuoro O~Y) IU~R,  IK)- 

CKOnbKY W~YTOHM~, ~bl~eJIReMblfi H3 06nye~~oro TOMHW 

M O W T  HCflOnb3OMTbCB npH CO3AaHHH WepHbIX 

AOB. B reretine nocnemnx TPHWTM ner ~epm w- 
PHR ocyuecrenrvla L L I M ~ ~ K O M ~ C U J T ~ ~ H  "KOMM~P(~~CKH~~* 

penpol(eccn~r, B m e w e ,   TO nnyro~nii CTWT ~KWOMW- 

WCKH ~ K T H B H ~ I M  3HepTeTHYeCKHM P€!C)fPCOM (0 &net? 

m n ~ 0 i  HH~K)PM~HH 0 IlnyTOHHH KaK 06 HCtWHHUe 3Hep- 

mn CM. Bblnyc~ 1 "3~epren-i~~ n 6e30na;cmn). Ha ~ a p  
Te 1 npeACTaBneHb1 0CHOf)Hble MHOXMMWECKHe flpempH- 

m n  aHeprerwecKoro H BOeHtioro H B ~ ~ ~ ~ H H Z I ,  Y m  
T~K.~<R npoemnm HOWHOCT~ -on ~nepremwc~oro 

Ha3HareHHR. B xoae penpoqeccwra B B ~ ~ H H ~ I X  n rpax- 
~ C K H X  uemx npHnetinercrr H & ~ H T H ~ H ~ I ~  WTOA swL\ene- 
HHR nny-ronnfi;  TOT Meroa pa~~nrae~ccl nnub B CWH c 
TH~OM nepepa6atbieae~oro OAT. 

J W l o u ( w h  IUIYTOHH%~#. B At! 3KCMyaTWHH peaKTOpa 

ace 6onwee Konwecrea ypa~a-238 ~ ~ ~ B ~ ~ I W Z T C I I  B my- 

10HHk239, YtO TaKmE IlPHBOWT K paCTy4eg KOH4eHTPalplH 

nnyro~wn-240. n p ~  6onee MnrenbnoM o6nyw~~n  &pa- 
3ylotc11 H &nee ewco~ne H ~ O T O ~ M  - nnyronnk241 n nny- 

TOHH~~-242. 
Kau npawm, B m c ~ n x  peamopax orpa60ra~- 

me T~MHBO npe~lcraenmr c h k  OAT "rny6o~oro eblro- 

pa~w" - r.e. OHO obnyrcanocb B pea~~ope B rwetine n p  
Aomtenworo BpeMeHH c qenbm npon380~c~ea bonbwero 

KOnWeCTBa 3HePmH. O6blqH0 o ~ ~ ~ ~ O T W H O ~  TOflnHBo 65- 

mHblX m o p 0 8  IlOA meHHeM (HWl60- paCIlp0- 
HWWO mna ~ C K H X  pea~ropo~) coaepxm npnrwp 
HO 0,7 npollenroe nnyro~nn-239 n nnyro~nn-241 

(pacwennnloyecn H~OTO~M) H 0,2 npoqema tiepacue* 

nIloU(HXCII H30TOn08 flnyTOHHR. Ypal4, 06JlYWeMb~k M R  

BwmeHnn opyxei4~oro M~TOHHR, RBnReTcR T O ~ ~ H B O M  

"Herny60~0~0 BMTO~HMII". OH0 He IlOWewHT ~HTeAbHOMy 

0 6 ~ ~ 1 0  C UWbK, MHHHMH3HvTb -He I l J lYTb  

HHR-240 H APYfHX HeHWlaTenbHMX 

-no no ny6Jlmcarytm K O M A  
Le Rebaitementdes C ~ m b u s ~ ~ l e s  

eHwx peaKropos conepxwr He- 
6onbwoe Konmeaso nnyronnn, e 
OCHOSHOMI flPeftCTa8JIeHH060 H3Q. 

TO~OM nnyro~nn-239. IlnyronnH, 
coaepwnfi Metiee 6-7 npoqeH- 

TOB nnyro~w-240, wnraercg 

"opy)Rf!A~bl~", OAHaKO SI&i!pHblk 

6oenpnnac MO)KHO C O ~ W T ~  H Ha 

OCHOBe flnyTOHHIl " r y b o K ~ 0  

B~ITOP~HHZ~~ KOM-KHX peaK- 

TOpOB. 

. nnyro~nii He MOMT 6b1rb 

Hcnonbmaan ao ero n3~nwenn~ 

n3 OtlT n y r e ~  penpoueccnctra 
Hanhnee ~ ~ W H H M M  

nerofio~ penpoqeccnHra RBnnercR 

"nype~c" (or awn. Purex - 
Plutonium-URanium Extraction) 

(CM. A H ~ ~ ~ W M Y ) .  h MeTOA W- 

nonb3ymr 8ce ~eiicrsylo~ne e 
m01i~qee  e p e n ~  p a ~ ~ o x n ~ m e -  

cnne n M n p n m .  b y m e  M~TO- 

abl, nPHMeHRBlllHeCZl B nPOIlJIIOM8 

H~CRT H B ~ W H ~  "6y~euc" (OT 

mrn. Butex - diBUTyl carbitol 

Extraction) H " P ~ ~ K c "  (or awn. 
Redox - REDuction Oxidation). K 
HHM OTHOCHTCZ~ H nepwnarlanb~b~ji 

BHCMYT-@C@T HblG MeTOA, HC- 

nonmoaaewnficn n p ~  C O ~ A ~ H H H  

nepaok aMepnKaHc~0k ~ T O M H O ~  

&~6bl. KpOMe Taro, 6 C u A  fM3- 

pa6anl~aercn ~oebtfi Meroh ~ 3 -  
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A@ llEPEPA60TKA ORT B POCCWW: COCTORHHE 
W llEPCnEKTHBbl 
Ana~onnii AMKOB 

A3C n nna peawopa Hososoponexc~oR A X .  nepepa6a- 
runaercn ratoue HeKOTOpOe uonnrecrso ORT yKpanHcKHx 
peaKTopos. B nocnennee s p e ~ n  Memy  mono^ n @HH- 
CUMMU C T ~ H ~ H R M H  803nn~nn pa3nornacnn. B C B R ~ H  c pee- 
TOM n POCCHH qen na anepronocnrenn n ~ne~rposneprurn, 
no  man^" xoren 6b1 y~ennrnrb KOHTP~KTHYIO qeuy na 

nepepabr~a  OflT (orpabrannoe nnepuoe ronnnso) 
aneprernrecKnx peawropos 6b1na narara s POCCHH c 880- 
noM n neiicrsne 3asona PT-1 Ha n0   man^" s 1977 r.. 
%sop, ocyqecrsnner nepepabr~y OIlT a~epremrec~nx 
peaUTopoB 883P-440, 6H-600, peaKlOp8 TPaHCWpTHblX 
nnepno3neprern.cec~nx ycranom, nenoKonoe H nonson- 
H ~ I X  nonoK. a Tame nccnenonarenbcKux peaKropoa. npo- 
eKTnas ~ o q ~ o c r b  3asow 400 T ORT B r o n  BblnenneMblG 
npn nepepa6orne ypan nanpannnercn IW narorosnenne 
ionnnna peaKropos P6MK-1000 (2.6npoqen~noe &ra- 
qenue). Bbtnenne~b~ii nnyronui s @op~e o ~ c n w  nanpas- 
nneTcn Ha CWW, s Hacronqee spew9 ero Konnrecrso npe- 
sblluaer 30 r. 

OCHOBH~R qaCTb M n K H X  OTXOP.08 HH3KOrO H CpenHe- 
ro yposnn aKrnsnocrn. sblnenenne ~oropb~x conposowaer 
npoqecc nepepa6or~n. nanpannnercn B xpwwnuqa, 6ac- 
cefi~bl H BOnOeMbl 6e3 K ~ K o G - I I H ~ ~  06pa60~KH. ~ C O K ~ ~ K -  

THsHble oTXonb1 HaKannHBanHCb B Xpannnnqax. O6qee Ux 
Konmrecrso. na~onnennbtx Ha n0   man^" KaK 3a mer ne- 
p e p a b r ~ ~  TOnnHBa npoMblluneHHblX TaK H 3HepreTUL!ecKUX 
peaKTOpoB U XpaHRU(HXCU B HaClOnqee BpMn B BHne paC- 
TBOpOs (11200 KY~.M, 258 M~H.KK)PH) H IIyJlbil (7650 K f i . ~ ,  

131 ~nn.~rnpn). nocrnraer 389 ~nn.~rnpn. 
C ssono~ s 3~cnnyaraqnrn n enpane 1991 r. new 

3n-500 naranocb orsepwenne XMRKHX ~ ~ K O K ~ ~ K T H B H ~ I X  

OlXOnOB MeTOnOM OCTeKnOBblBaHHn. n ~ b  HMeeT npoU3EC- 
nnrenbnocrb 500 n pacrsopa B rac ti nponnsonni +c@r-  
noe creKno. Xorn ee npoenrnb~i cpox aKcnnyaraqnn 3 
row, nwb npononnaer pabran,  onna~o ee npomosonw- 
renbnocrb B nocnennee speMn cyqecreenno yMenblunnacb 
3a speMn p a b r b ~  nwn ocreKnosano 280 M ~ H . K ~ P H  B~ICO. 

K ~ ~ K T H B H ~ I X  OTXO~OB. B nacronqee npe~n  Benercn CTPOH- 

ienbcrso eqe neyx nerei ananorurwti K O H C T ~ ~ K ~ H H .  npn 
nocrarmnow @nnancnponannn onna n3 HOB~IX nwe i  Mor- 
na 6b1 6b1rb ssenena n crpoi repes ron. 3aKanrn~aercn 
cTpowrenbcrso nnasnrenn c " X O ~ O ~ H ~ I M "  rn rne~ '  (1). npo- 
H380nHTenbHCKTb KOTOporO 100 n PaClSOpa B UaC. AaIi~blA 
nnasnrenb 6yner npOH3BOnHTb 6opocnnn~arnoe creiino. 
npennonaraercn, r r o  c esonooM ero s 3~cnnyaraqnrn MOX- 

HO 6yner IlpUCl'ynHTb K OCTeKnOBblBaHHK) BbKOKOPaL(M0aK- 
THBHblX OTXOnOB C BblCOKHM COnepXaHHeM KpeMHHn. MO. 

nn6nena, xeneaa, cepbl H npyrmx KOMWHeHTOB. 1.e. iex 

nepepabxy (no neo@nqnanbnoii n n @ o p ~ u ~ n ,  ona cere 
Ann naxonnrcn Ha yposHe 400-500 nonn. CUlA 3a 1 K r  

ypana) n noeecrn ee no 800 nonn. aa 1 Kr. Onna~o (bun- 
cwaa cropona He cornacna MATH Ha nonb!luenue KonrpaKT- 
HOG WHbl H n03TOMY tlPOnOn)KeHHe KOHTPaKTa B HaCTOS- 
Wee BpeMn HaxOAHTCR 8OnpOCOM. f lon0n~H~e~b~ble 
rpynnocrw w n  npononxenun KOHTP~KTO~ c03naer Tame 
HOW poccnkc~oe 3aKOHOnaTenbcTs0, KOTOpOe rpe6yer 
sosspaqenun sblnenennblx npn nepepa6orme H ocreKno 
nannb~x pan~oa~~nsnb~x  OTXO~OB B crpany nocrasqmKa 
ORT. @HHH~I 3a~sunn.  TO OHH o r ~ a x y ~ c n  or neppa6or- 
KH, ecnn poccniic~an cropona 6yner Hamansarb na 60, 

spaqennn orxonos. Ananorurnan cnryaqnn cnomnacb n c 
Benrpnei, noropau raKxe He HaMepena npnnnMarb OTXO- 

nbl. ~ O ~ T O M Y  npononxenne H nonrBepmeHne K O H T ~ ~ K T O B  

rpe6yer or n0 "Mann" exeronnoro nonyenmn or poccui- 
CKHX wnepanbnblx perynnpyloqnx opranos cneqnanbnoro 
pa3peluennn Ha npoxon aluenonos c ORT n3-3a py6ena. 

Panee npennonaranab, r r o  ORT peawropos BB3P- 
1000 6yner nepepa6arblsarbcn Ha 3asone PT-2 B Xenes- 
noropcKe. 3ror aeon  naxonnrcn Ha naqanbnoii CTWHH 

npourenbcrna H B TwenHe pnna nocnennnx ner pa6orbl 
no ero coopyxenurn wanosnenbl u s a  orcyrcrsnn @n- 
H W C H ~ B B H H ~ .  Pacmnrb~sarb na snyrpennne HCTWHHKH 

@n~ancuponanun ceronnn nepeanbno, a npnnnwb cpencr- 
Ba sapy6e~b1x nnneciopos span nu ynacrcn n3-3a c n o  
msluerocn B nacronqee npe~n  a py6exo~  nerarnsnoro 
ornowenun K nepepabxe ORT. ~ o s n n n ~ o ~ y ,  c yreroM 
IloHHMaHHR 3THX ~ ~ C T O U T ~ ~ ~ ~ T B ,  K O M ~ H H ~ T   man^" P C -  

cMarpnnaer B O ~ M O ~ O C T ~  oprann3aq~n nepepabmn mn- 
nuna peawopos BB3P-1000 Ha PT-1. Onnauo nepepabr~a 
ORT BB3P-1000 Tame rpe6yer 3HallHTenbHblX nnse~~nu.nk 
w n  co~nannn naranbnoro qmKna nepepabmn, cnocobno 
ro 06paqarbcn c ronnunnblMn c b p ~ a ~ n  BTHX peaKropon. 

AnomonuC AUK& - npo@eccop I~U~UKU MOCK&- 
c ~ o r o  @muno-mez~urec~om uncmumymo. B 1990 2. 

coa~ecmno c npo@eccopofl OP~HKOM @OH Xunnenem on 
ocn&n Uenmp no nonmponn, nod Ooopyxenunmu, 
3nepernu~e u onpyxornqeC cpede D MOCKO~CKOM @u3u- 
no-memurecno~ Jncmumyme. B nacmonqee Dpemn 
npo@. &RK& uccnedyem npo6ne~w, cc03a~ntde c ymu- 

orxonos, noropble panbwe ne no~qaaanucb ocrernosblna- numqueC opyxeCnoro nnymonun, mpwcnopenmnocmhn, 

HMO +!a nwn 3n-500 u na~annnaanmb n ~erann~reclcux u ~eo6pomu~ocmu npoqecco co~pou(enuC ndepnur 600- 

eMKWRX. PYX~HU~. 
B 1995 r. 6blno nepepabiano o ~ o n o  200 1 Om. B 

1996 r. o 6 w ~  nepepabr~n owpirercn na yposne 150 r. 
K o n ~ p a ~ ~ b ~  Ha n e p e p a b ~ ~ y  ason  nmn  K ~ K  c mpy6ex- 
HblMH, TPK H C ONelleCTBeHHblMH A X .  C ~ ~ P H  llCYTaB4HK08 
ORT - nsa @unc~nx peaKTopa BB3P-400 (o~ono 25 r/r). 
rerblpe aenrepcKHX peaKTOpOB (OKO~O 50 r/r), Konbc~an 



~ ~ O A O ~ H H ~  c o  crp. 1 e Hebonb~unx  ax B acono ru r l ec~nx  qennx, ow ~e 6 y ~ e ~  
MHEHHE n e p e p a 6 a r ~ e a n  o~pa6orm~oe r o n n n m  K ~ K  s ~ e p r e ~ n w c ~ u x ,  
3ro crane noman ann ~ H K ~ H I I  B pocatk~m MH- TBK H ~ H W (  pwcropoe. C rex nop. K ~ K .   TO h m o  awane- 

~nmpcrae a r o m m i i  a m p m u  H npowLWeHHOCm ( M w a t ~ ~ e )  no B nepno~ n p 6 w w n n  y a~pa~~utxpaqn~ 6 y w  H 

H, 0#408peMeHHo, HCTorlHHKOM rnybo~0~0 Pil30uapoeanHll BHosb noAtsepmLlerra ~c\MMHUCT-~~ K~HHToH~, W H O e  

cpmn sKonoroa H Bcex rex, KTO oa6cwe)l p a c n p o q m m m w  h m n m m  r a ~  H ~e 6bmo  no n o n n r n w K n M  aApaxt+ 
aeptioro opywo~n. HWRM peanumwo ~a n-~e. 

H a 6 n i o ~ a l o ~ t x  B A ~ e p u ~ e  f l 0 ~ e p m ~ a  penpolleccuw B yCnQ8HnX flOmHHHo P ~ I H O ~ ~ H O ~  3KOHOMHKH penpoqec- 
ra Bbl3Wa cT0nb 3HarlHTefibHylO 06e~flo~mHrnJcrb H YaHBn+ CUHr HC!KOHKYP~HTOC~~O~~~~H.  Ten He MeHee ,  e r o  nblTaK)TCZ1 
H H ~  B POCCHH, n p e y q e  scero, noroMy, crro mo ylcpennseT nporwunp He ronwo e POCCHH, KOTO- AenaeT c s o u  nep- 
MbiL(HH npe~c~a~nfenek MHHBTOM~, 1- 

no~ep)KblBalOu\HX 3101 MeTO& MHH~TOM HC- 

n o n m y e r  6onbwoe  ~ o n n r l e c r s o  npmaaw~x 
e-n s s a 6 w e ~ n e  apryuecnos lyln 

m pocw i i cwo i i  npo rpan~~  penpa lecacHra  
cornacno ero ymepmenlm~, p e n p o q e c c w r  
flpeACtafulMT &k H ~ Y U l U b l f i  WlOa 06- 
pau(eHHR C O T ~ ~ ~ O T ~ H H M M  WePHbIM TOIIIIX- 
BOM. 

a0 HenpaBJp, ntXKOnbKy penpOI@CcMHr 
m o s u B i i e T c n  Ha y c r a p l u e k  r e x t t o m n  
P U R W ,  npol ncnt3nm8annn K O T O ~  ~ b ( p  

6 m ~ a e t c ~  3Ha(IHteJlbHOe KOnUWCTBO TWmO 

M w l 4 H X M  yTMJlM3WHH XbtAKHX pWifMK- 
TUBHbIX OTXOm8, B HaCtOIIll@e BWMIl UlHPOKO H38eC1)10, YtO m~~JIOmfi E&Hbln 1- 6pe~l i  3KOAOW'WCKHX H MWM- 

w n e n r a  anbrepHameHwe Merow!, H MWW racy- ~HHCKHX n p o 6 n e ~ .  M ~ I  wpn~,  TO w n  w e w e ,  pa6o~il~l 
npn~~lnn p u r e H u n  06 HX pa3pa60me. wecre, c y m r o r  d m  no+iacronu(eny b n a u r ~ e  H 3x0~10- 

MHH~TOM T ~ K W < ~  ymp-et, qro penpolreccwnr xo#o. rwHm rexHonown w e ~ n n  c o~pa6ora~~b.r~ ronnnBoM. 
MHrleCKH -KTHB~H, nOCKOnbKy OH npeCryCMalpHBaeT Ilb ~ I H  CKmHTWKH B HSWHX ~ ~ ~ C T B H T W I ~ H O  XOTRT no- 
~rop~ae  ~ 3 8 n e w ~ n e  nny-roHnn, ~oropb~ii m m  ucnon-  orb AIOMM, Ct)u~asccoab~e cpe~crea u pecypcbl cneAyer Ha- 
BaTb 8 KilrteCTBe peaKTOPHOr0 TOnnMB& BKJ IWa M TOnnHBO llwbllb HMeHHO Ha 3TH 4eJlH, a He Ha  IlOCLqepmKy TeXHOJlOrHbl 
~osoro noKoneHnn pea~~opos-pru~nomtene5. 0-0 B PUREX. 
~ m n u ( e e  ~ p e ~ f i  r o p ~ o  a e w a n e  H 6eaxwtiee ~cnonwo- Fl~epnue a ~ c n e p n ~  y~sep~an r ,  rlro B wcronuee epe- 
W T b  B KarlWBe PeaKTOPHOrO TOnnHBa &-~Hblfi v. IW OTCyrCtByeT PeanbHm TeXHHr(eW<BFI aJlbTepHaTHBa WRpO- 

bnee roro, nocne OKWWHZI " X O W ~  ~ H N "  H ~ T C I I  ueccu~ry B wecxrae MeTom obparrle~u~ c reun THWH or- 
n36mm ypma - e r o  cronb MHOTO, YTO - nnenup4xc11 pa6ofa~mo m n ~ a ,  ~oropb~e 06na~Wof TOHKO~~ 060nw- 

P O C ~  HiLnpaanneT B C o e ~ n n e ~ ~ w e  Uam. npn K&, H, norrow, ~e nolyrexar -HOM~ xpaHeHnlo. Te- 
H ~ x o ~ H M O C T M ,  3TOT YPiIH MO)KHO H C n O A n T b  H B KWeCT- nepb flpeACtaeH.renH MHHBTM H 3 K C q T b l  HMeloT B03MOX- 

se ronnuaa ~ l n  peamopos p u c c ~ k ~ ~ x  A X .  HOCT~, no~teepam CBOH y rsepweHnR C C ~ W K O ~ ~  Ha 60- 

k & i ~ s n e H ~ e  t3pOUMbCTBa H-r0 paft)(OXMM)tr(e- 3 0 6 ~ 0 ~ n e ~ n e  3KClWyaT~HH ~HOXHMHr teCKMO IlpeAIlpHIlrHR 
CKoro npeArIpHsrHn PT-2, Harlaroro B H- 8&x rr. H 8 C a a w ~ a - P u ~ e ~ ~ .  Mbl  YBeWHbl, (IT0 RAepHbl8 HHXeHePbl 
WIWCTBHH ~pHOCTaHOEUIeHHOr0 H 3 - a  flmTeCrO8 06l4-H- K W  6 C ~ H ~ H H M X  UT~T~X, TaK H 6 P~CCHH AOCTBTWHO 
HoCrH H HwOCfan<a CpeftClB, HeB03M0)10(0 &3 U-HblX YMHbI, d b l  pa3pa60talb a # I b ~ e p ~ a ~ U ~ H b l ~  peIlp0~eCCHHr)f 

w~~ec~nqni .  n v e ~  npeAomaBneHwn s b ~ r o w w x  ywroani i  MeToA &pau(e~nn c O T ~ ~ ~ O T ~ H H ~ I M  TO~~HBOM, K O T O P ~ I ~  Aa- 
npeACta6Hrenn M H H ~ T O M ~  p a c c u u t b l m o ~  npnmecrb K~H~HTOB ean 6w MeHMue OMO~OB, 6bm 6u AeweBne n He npHEtoaun 6br 
mfl n e p e p a 6 o m ~  TOMHEa Ha PT-2, HO HecMOtpfl Ha K HaKOIURHHK, HeHyMHblX H OnaCHMX -COB paCll&lUlRlo- 
BCK) n p n m x a ~ e n b m  ~ T H X  ycnoenii, r e p ~ ~ 1 1  H Ulmiiqa- uyrxa MaTepHanoa. 
pnn n p n ~ n n n  p e ~ u e ~ n e  ~e ~anpmnrrrb e t i ~ ~ ~ o e  mnnuso L ( M O ~ W ~ ~ T B O  3atpitrlnBaer O ~ M H ~ E  MarepHilllbHble, 
c w n x  pea~~opos  Ha PT-2 H He H H B ~ C T H ~ ~ ~ ~  6 ero @ n a w o a b a  H HmenneKryenaHwe pecypcbr ~a yKpenneHue 
crpamnm~o. pemwa m e p ~ o r o  ~ e p a c n p o q m e ~ ~ n .  Ho ~ a m e  &xoaop o 

T e x ~ o n o r u n  peamopo~-pa3n~o>rot~eneii wpemyp ~ o p  H e p a c n p c q w e H w n  aepnoro o p y w n  He M O ~ T  rapimp- 
rocfoRua, a ee 6 e 3 o n a c ~ o m b  noKa ~e ao- Penpollec- earb roro, rlro ~ a ~ u e - n u 6 0  rocyAapcrBa He npncoeAnnnTcfi K 

cnHr O x a w a a e T a  e u e  &nee AopomM, e ~ l ~  npomuneH- cyu(ecraylawewy m y 6 y  ngtw naeptiblx AepmaB, Penpoqeccn~r ,  
HoCrb YAenSIeT a O n X H m  BHHMwHe 3KOnOrHsreCKHM H MeR* K W  TeXHOlKKHll BbIAeneHMfi IlnYlOHMn, K O T O P ~ I ~ ~  MOW21 6b l~b  

4HHCKHM T ~ ~ ~ O W H I H H .  Kpo~e TOrO, ~ b ~ e n R € ! ~ b l f i  B Pe3YnbTa- MCnOn- H npH C03AilHHH OPY)KHII, npeAcTasnneT c 0 6 d  
m p e n p o q e c c u ~ r a  z m r p n s ~ e ~  u s n r n n  ypana-232 H n o c r o ~ ~ m e  UcKyureHne arm npaemenbcre, Crpennu(uxcR K 

236, vro orpaHwneaer ero noreHqHanbHoe B T O W H ~ ~  no n p d p e m n m  mepmro maryca. 
n o n m u e .  30 ~ w q e n q n m  sanrr-0 ~ M H B ~ K O  P e n ~ e c c w ~ r  A O ~ H  6bm OtseprHyT P O C C H ~ ~  H Co- 
UHKna B b M a  Y I ~ ~ B H M ~ .  ~ K O H O M W ~ C K U ~  f l p e W m m  W WHeHHblMH ~TBTBMH a m  ~ H C T E ~ H H O A  npWblHe: 3TO 

TOHHII He KOMneHCHPYKlr CBRMHHblX C HCIM 3KOl#K)9r(eCKHX 6M nOne3HblM C U M O M  m R  APylWX C T P ,  O W  

n p o 6 n e ~  H PHCKOB a ~ e p t i o r o  pacnpompmen~11. ~ la~#rytx or Hac TexHwecnoro ~ ~ K O B O L \ C T B ~  .nocne~\y lo r  nn 
B cewnne 70-x rr. npw. renbcreo  CUlA orseprm sce OcTanwMe rocympmea MU- npwnnepy, npoAenoHcTpn- 

Mael0 KOMMeprleCKOrO HcflOJlb30~HM~ penpotleCcwHra, tna8- V H H O M Y  HatllHMH flpaBMTC!Abcrsa~H? 
H~IM O~FM, 143 c-rink, c ~ w n w x  c II~PHUM w fludun nono80 - dupe~mop L(e~mpa ndep~oli 3uon02uu 
pacnpompatieHneM. Ce ihac  MnHHcrepcrer, anepreTHKH me- u 3~epzemuuec~oZi nofiumuicu Coyuan~0-3~ofio~u~ec~ozo 
nReT, rlto X O T ~  OHO H cohpaercn npo~onmtb penpatleccnnr co103a 6 ~ ~ o c K B ~ .  

Penpo4eccuHa 
He 3awyru- 
60em 
a e ~ ~ u  Hu 6 
Poccuu, HU 6 
C u  =Om# 6~ 
nOmOM& 4mO 
0 m ~ d 3  om 
~ e z o  cmm 6& 
~ X H U U )  CUE- 

CJOnOM am 
apyzu~c CmpH 

Bb8e PblHOrlHM W, HO H B WH~HH~~X WTalaX, ram0 
-M-MbtX B Kas(eCT6e MOflWlH p b l H ~ k t 0 ~  3KOHOMHKU. 

~~, n o  B o&ux nnnqnamsbl B 06nanu 
penpoqemcltra ncxolylr or sncneprw, y n ~ o ~ a e w n x  
o ~ u ~ a ~ o s ~ f i  rmwannms "xono- mfi~~lllbl~, nm(onbq 
orcyrcmyn~ ~a~ue-nu60 m e c w  o b o c ~ o u u i n b ~ e  rexHn- 
W K W e  b4 3KOHOMHWCKHe flpmnHM CylR I l O ~ e p X K U  3TWO 

M e T o m  Te, Itlo paCC'lbllblealoT llOn)NHTb pa60~y Hnn no- 
n m e c ~ y ~ o  n o ~ e p m y  B TOMCK~, K p a c ~ o f l p c ~ e  H qensi- 
~HHcK~,  OnHpaK,TUI Ha TY )Ke CaMYio HeHy)l(HYK) H OnaCHYK) 
~ e x w n o r w l o ,  K O T O ~  c n u c o 6 C r ~ y e ~  c o x p e t i n m  rocy- 
- B ~ H H ~ <  p a h n x  MW e h o k  Kaponutie H A i 4 ~ a -  
XO. 

& H U H X  C T W b l  H w  OCfaBUJeeCEl CO BpeMeH 



y=7 B r w e n ~ e  nonroro s p e ~ e n ~  WH- 

y j  nun nponon~na ~ O ~ H T H K Y  no C W ~ H H D  

3aMKHyTOrO TOnnHBHOrO UHMa nFeM 
nepepa60r~u nnyroHHn s &mpb~x peamopax. 3 0  &em- 
nocb B paMKax nporpauubl no papa60r~e  ~ u a p r e r m e c ~ ~ x  
peamopon Tuna CANDU. HCnOnb 
3yww~x B Kaqeane ronnnna npu- 
pon~b~k  ypa~. J,onrocpwnoR qenbw 
H H ~ H ~ ~ C K O ~  nporpaMub1 nsnnercn 3 ~ e p z u u  pocnono- 

npoH3noncrno one~rpo3nepr~n na aoem mpewn po- 

A3C nyreM HcnonwonaHHn 6 0 n b ~ l ~ x  
~anacos rop~n-232'. KaK orwera- 
JlWb B AoKnwe 1982 r.: "Ha necbMa 

~ a n b ~ o  m ~ o x n o k  

HacKonbno xopowa raKan peamoptian cmmewa, rmeHqman 
Nil npoM3BonClBa 3HePrHH [B ~ H ~ H H ]  TOnbKO H3 YpaliOBblX 

pecypcon Bce paano He 6yner n e n ~ ~ " ~ .  
B Hamonwee speMn s M ~ ~ M M  HMeercn TPH ~ ~ A H O X H -  

MHreCKHX llPeAnPHRTHII OHM HaXOnUlCR B BePBHHH Ynpaa- 
newn aro~noir 3 ~ e p r ~ ~  (DAE - Department of Atomic 
Energy) H nuelor o6qylo npoemnyw U O ~ H O C T ~  mono 230 
T. HH onno n3 ~ T H X  npe~npnn~nii He HaxonHTcn non rapan- 
THnMH MArAT3. nepnoe H H A H ~ C K O ~  panHOXHMWeCHoe 
npennpunrne narano ( t )Yn~q~o~~ponarn  n 1964 r. n ATOM- 
HOM nccnenonaTenbcKoM qenrpe 6xa6xa (BARC - Bhabha 
Atomic Research Centre) B Tpou6ee. OHO nepepa6arbmaer 
ronnueo, nomynalowee c Hccnenonarenbcnnx peamopoe 
"Caiipyc" n "/&pyeam. B 1973 r. npennpum n 6xa6xa ~ 3 -  

3a H H T ~ H C H B ~ O ~  KOPPOBHH 6bm0 eblneneno HS 3~cnnya~a- 
UHH; n nanbneilwe~ Ha neu 6b1n0 CMeneHo 060pynonan~e 
H n 1982 r. OHO nnosb scrynmno B crpok. l lo  oqenKaM, 
ncero na ~ e b n b w o u  npennpmnrnu BARC 6bmo sbtneneno 
o ~ o n o  400 Kr nnyronlm. Cm6wanocb. n o  JTOT nny ron~ i  
ncnonwonancn s HH~HRCKOR nporpaMMe no c03nan~lo 
nnepnoro oppmn3. llnyronui, conepmn~u~ilcn n 
" n f l e p ~ o ~  lapnne MHpHOrO H W H ~ ~ ~ ~ H H R " ,  K010pblk 6b1n 
mopna~ B 1974 r. n ware Panxaman. 6bln ~apa6oran n 
6xa6xe. 

6~0poe paLlHOXHMWecKOe IlpennpHm, 06beUT n0 
nepepa60r~e ronnuna snepremwc~~x  peamopas (PREFRE 
- Power Reactor Fuel Reprocessing facility), 6bmo nnenetto 

r.). ' CM.: David Albright. Frans Berkhaut, and William Walker, 
Plutonium and Highly Enriched Uranium 1996: Inventories, 
Capabilities and Policies, SIPRl/Oxford University Press. 1997. 
pp. 180-183. 
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B 3rcnnyaraq~m s Tapanype n 1982 r.. OHO npennaJnara- 
nocb nnn nepepa601KH Tonnuna pea~~opon CANDU. llpc- 
emuan MOUHOCT~ 3ror0 npennpunrnn - 100 T ronnuna n 
ron. Ow ia~o  ero peanb~blii ypo~enb npo~3noncrna 6bm 
WpaliWeH no TeXnWecKHM H OpraHH3a~HOHHblM ~ m 6 p a -  
~ H H R M .  K p o ~ e  mro, Mnnnn npennwmaer ~s6erarb nawo- 
nnenun aanacon nnyronnn. B 1995 r. npoumwna cepbea- 
nan yrwKa panmoaKrnnHoCrH Ha 3asone no nHnnHnaqntt 
OTXOUO8, CBR3annoM C O ~ ~ ~ K T O M  B Tapanype. f l 0 ~  H W -  

MOM 06eCno~oe~n0k y r w ~ o k  06qecrnennorr~ nnacrn 6b1- 
nu BblHmeHbl nPH3HaTb. qTO "~3-3a HenCWXaTWHOrO @H- 
~ c ~ p o n a n ~ n "  06opynonan~e, npeAHa3HaqeHHoe AIM mn- 
HOrO %~0m, IlOABeprJlOCb KOPPO3HH B p3YnbTaTe HaXOX- 

neHHR Ha OTKpbnOM BO3nyXe. 
B Hacronqee npeun B Tapanype nepepa6arblnaercn 

ronnwno, nomynalowee ronb~o c nnyx A X  - Panxamxa~- 
c ~ o i i  H Manpccnok. 0 q e ~ ~ a  o6wero KonHrecrna ronnnna, 
nepepahannwo Ha nanHoM npennpHmH, Kpaine 3a- 

TpynHeHa, nWK0nbKy H H ~ H ~ C K H ~  BnaClH He n y 6 n ~ ~ y l o ~  
~awnx-nu60 nannblx. l l03ro~y oqenKH O C H O B ~ I ~ ~ K I T C ~  Ha 
naHHb1X 0 THnaX peaKTOPOB Ha YWMRHflblX A x  ti Ha 
npennOn0XWlnbHblX OqeHKaX KOnHLletTBa 0~pa60TaHH0r0 
ronnmna, nomynalowero onyna B Tapanyp. 

llpennonaraercn, r r o  K KOHUY 1995 r. n Tapanype 
Morno 6bnb nepepabrano MaKcHuyu 310 T orpa60~a~n(r 
ro ronnnna c A X  n Mwpace n Panxacrxane. qro nome  
nnno 6b1 sblnenmb He &nee 900 Kr nnyronun. Cornac~o 
&nee peanUCTHWCKHM OqeHKaM, IlpHHHMan BO BHHMaHHe 
n0rpe6lKCTM B nnyTOHHH peaKTOpa Ha 6 b l ~ ~ p b l ~  H ~ ~ ( T P ~ H ~ X  
n K a n n a ~ ~ a ~ e .  n Tapanype Morno 6bnb nblneneno nopnnKa 
300-400 Kr nvonwn. 

B Mapre 1996 r. wrynuno B s~cnnyaraq~w panwoxw- 
MwecKoe npennpmnrue n Kanna~KaMe (KARP - Kalpakkam 
Reprocessing Plant), pacnonoxeHnoe nenaneno or Manpa- 
ca a Uenrpe aroMnblx n c c n e ~ o n a ~ ~ i l  HM. MHRHP~I ~ ~ H A H .  

Ha HiwanbnoM nane 310 npennpnnrue ne npucrynano K 

nepepahrne orpabrannoro ronnuna. Harano ranoii ne- 
p e p a 6 0 r ~ ~  oxnnanocb n nonqe 1996 r.. nepno~aranbno 
nnanuposanocb K 2000 r. n o n e c ~ ~  uounocru no nepepa- 
60lKe no 1000 1, OnHaKO ceirac 3TH nnaHbl BbIlblBaloT 
c o ~ n e n ~ n ~ .  Cornac~o npoeKly, npennpHnrHe B Kanna~naue 
nonxno nepepa6arb1na~b Tonnuno c Mwpacc~o i  A X  H 

Hueer npoemnyw u o q ~ o m b  n 100 T ronnnsa peaKiopos 
CANDU B ron. 3 0  coorsercrsyer ~ 0 3 ~ o x n o c m ~  no B ~ I -  

nenenum o ~ o n o  350 Kr nnyronnn emeronwo. 

Cype~dpa f ode~op  u3doem XypHon "AnyMy~mu", 
nocQnu(e~~ut7 BonpocoM 6e3Q~depHoG UHJUU. OH po60- 
moem O H~cmumyme momonb~oJ p&n~uuu, pocnono- 
xeHHoM O ~e6oflwrom nneMeHHorr noceneHuu BeJru, 
umom fydxopom (U~dun). 

4R.K. lyengar in: Nuclear Power: Policy and Prospas ed. 
P.M.S.Jones (John Wiley and Sons) 1987. 



COEAWHEHHME UlTATM AMEPGIKGI 
6 p a i a ~  Koc~nep 

"xonomok soirnb~", a r a m  u3-a 3anepxe~. sb13sannb1x 
onacenunMm ommrenbno 6ejeaonacnocru. nara wanosa 
3880p.o~ 6bma nepenecena Ha 2002 r.. K p o ~ e  roro, py~o -  

B nepmon B T O ~ ~  M H ~ ~ B O ~  H "XO~OAHO~"  ~ o i i n  b nonnso Cananna-PunepCailr m Mecrnbte nnacru npenna- 
ram1 nponnm~b 3~cnnya~aquo ~ ~ ~ H O X H M H Y ~ C K H X  npennpn- 

enHHeHHble Wlalbl sblnenHnH OKOnO 100 1 , . . ;rtl m i r  na 30 ner n y r e ~  mx mcnonb3oea~un 
nnyroH*r Bblnene*r nnyron~n (*n* w 1 . .  . , . 

nepp&Km oTxonoB nPYrWX &* 
npoqeccwnr) WnOCb. rnaBHblM &pa30M, B . !;;pf . . eKTOB MHHUCTepnea 3HepreTUKL4 H, 803- 
Xen@pne, urar B~WHH~TOH H B Casanm- ;,:I. k?~.: &: ... :i . . . 

! ,'  oxn no, peanropos A X .  
Pusep-Cairr, rurar Klxnan Kaponuna 

Ppirneonaswmi B nepuon 
K p o ~ e  roro, B ne&nbwux ~acwra6ax : 

, i " x o n o ~ ~ o i  noinbl" ~ U O X H M H ~ I ~ C K W ~ ~  
penpoqeccmnr ocyqecrennncn s naqu* i/: 

: w o n  na INEL JaKoncepsuposan; 8 0 6  
HaIIwblX na&paropmnx, B ocnosnou, s : !% 

nosnenme ero +ynKquoHuposanmn He 
Jloc-Ana~oce, H~WM~KCHKO. B HaqH* ,* :; / I '  nnanupyercn. Onna~o o crpoii aaeneno 
nanwoii unxenepnoir na60paropuu rurara . :. 

: ~:.~' ic . icic .h~i% '.#-t%l*.'-.*if..l H O W  MeHbWHX Pa3MePOB PallHOXHMHYe- 
Aiinaxo (INEL - Idaho National ,r, . .~ -. ,. . . 

c ~ o e  npennpunrue, ocnosannoe na nosoh 
Engineering Laboratory) penpoqeccmnr , . \  ', , z . . , ' . .':,' ', . .. , . / .  . ..,: %. rexnonormm, n o ~ a  tie m~emqe i  u o ~ u e p  
npononmnca B qennx sblnenenun B~ICOKC- ,,!;+,, 'J$,.";p.&.-4s!. :., ... A .  wcKoro npmMenenmn. 3 a  rexnonorun. 
060raqennoro ypana u3 nponytmos nene- 

qano mMenyeMan n m p  mnm ane~rponepe- 
HHR o~pa60rannoro ronnmsa WHH~-MO~CKMX 

pa60rKoir. 6blna pa3pa60rana B paMKU 
peauropos. 

k e  yKWHHble o 6 ~ ~ 1 b l  HaXOWTCn B 
a ~ e p m ~ a n c ~ o i  nporpaunbt no c03nanm10 
pea~~opos-pa~noxurenei,  peanm3aqun 

@enepanbnoir co6c~nennwu. Enunnsennoe 
~oropoir 6blna npeiipaqena B 1995 r. 

HerocynapcrsBeHHW p44UOXUMMqKKW ripen- 
nmencrsme npo6ne~ TexnmqecKoro u 3 ~ -  

npmmue pacnonoxeno B Yxr-Bannu, lurar HUO-Ropn. On0 
HoumecKoro xapanepa, a Tame m3-3a puma nnepnoro 

6bmo 3a~pbmo s 1972 r.. a sblnenennblk raM nnyronuii 6bm 
pacnpocrpwenun. TeM ne Menee, rlacrb nporpaMMbl csn- 

nepenan @enepanbnoMy npasmrenmny. O r n e r n n e n m  
Jannau c penpoqeccmnroM nponomMercn KaK 

2d 3KOnOrUYecKylo fflMClKY &betma COE=MecrHo C @Vie- 
",qenrenbnm no 06paqennw c orxona~u". ocyqecrn- 

paJlbnblMH BnaCTRMH H e C y  BnaCTH UlTaTa H~KI-ROPK. CC- 
rnacno oqenKaM Mununepcrsa 3nepreru~m CUIA, crati~nm- 

n n e ~ b ~ h  s INEL npoeKr snyluaer oc& 6ecno~oinso 
CTOpoHHHKaM nnePHOr0 HepaCnpOCTpaneHHU, nOCKOnbny 

sqmu, xpanenme u Monuropmnr 3a nceMm nnnaMu paqmoa~- 
noem paqmoxn~mqec~oe npennpmnrue ropano KoMnaKr- 

rusnblx orxo~os H 3arpn3nenue~ o~pymamqei cpepb~. 
nee napblx Jasonos. K p o ~ e  roro. 310 npennpuurue MOxeT 

Bbl3BaHHblMH 50 rOnaMH penpoUecCHHra B CWHH~HH~IX 
HMeTb HeP.OCTaTfflHYW CHCTeMY ~ ~ ~ O ~ ~ C H O C T H ,  nOCKOnbKY 

WT~T~X .  803MOXH0, 060ine~cn WIK)rOMaTenb~HKM B 1 
co3naercn B qennx 06paqenmn c O T X O ~ M H .  

mpn. ponn. B pawele na onny ronny npownenennoro 
1997 r. npencrasnner co&R sanotbtir nonopornb~fi 

nnyronmn. 
pmon Xeppunnon, ~ u ~ u c r p  3nepreru~u CUIA s an- nyntm s cynb6e penpoqeccunra B Coenunennb~x Ulra~ax. 

~mnmc~paquu Peirana, nfinmmo 3ansmn. w o  eqe no 
Muenno B  TOM rony oxmnaercn npunnrme Knmqeeblx pe- 
luenmir o TOM, cnenyer nm npononxarb nnanmposasrueecn 

oKonranun "xononnoir soiinbl" Coenmnennbte W a n  n p  
JaKpbWHe paqHOXHMHYeCKUX npennpmn~ui HnH IIpHnaTb HM 

H3BenH ~36blTffl~Oe KOnHqeCTBO llJlyrOHHR. flOCne Jasep 
ruenun nepmopb ~on@ponraqmm m ~a~nmrenmn cornawenui 

nosble @ynrqmu. B unyqmx no JTOM~ nosony nee6arax npe- 
sanmpytur pse nporusononoxnble TWKM 3penmn. Haubnee 

no COKpaUeHMK, ~oopymenmi MHHMCTP 3HePreTHKH B a M H -  

HHCTpaqHU 6ylua anMUp?ul p m e i ~ c  YOTWHHC 06~nsun 0 
coornermymqau nonrocpwnoi nonmuKe CWA no3uq~n 

TOM, wo genrenwocrb B 06nacru pnpoqeccmnra 6yner 
JaKnwaercn B TOM. YTO nmKonbKy &nee Her soennoii 

npeKpaqena Onnauo na npaKnrne sunonnenne x o r o  
ne06xonu~wm n, npononmenmm sblnenenmn nnyronun. 

0 6 e ~ a H ~ ~  CTOnKHYnOCb CO 3HaYHTMbHUMH TPYP.HOCTRMH npHWn0 BpeMR JaKpblTb 0cTaK)UWCU P49HOXUMUYeCKHe 

nonururecKoro xapatmepa. B 1996 r. ne immenwo ~ a -  
Moqnwm H npmcTynmb u nnenpenum &nee 6e30nacnblx 

npblnmcb sopora nocnennero panmoxmMmecKoro npennpm- rexnonormi 8 06naCTM o6pa~enUn C O T ~ ~ & T ~ H H ~ I M  TOnnH- 

nrmn s Xon@opne, no penpoqeccmnr n Casanna-Pusep BOM H APYrHMH RAePHblMH MaTePHaJlaMH. CTO~~HHHKH PIP)'- 

Cakl M INEL. B OCHOBHOM, H3 ~006PaXe~Ufi COXpaHeHHR roir TWKH 3penmn npennaramr cixnepanbno~y npasnrenb- 

pa&mx Men. Hanporun, cKopee na6mpaer rewnbl, YeM crsy mnonmasarb cyqecrsymqyo npo6ne~y o6paqennn 

npu6nnxae~cu K napenweMy H 6e~onacno~y ~nepwenmm. C O T ~ ~ ~ ~ T ~ H H ~ I M  TO~JlHBOM B KaYMBe nPHYHHbl P j lR  nPH- 

B Casanna-PmsepCairr naxonnrcn nea nocnennmx nmmn peluenun o pacrumpenum nenrenbnocru no penpo- 

panmoxm~u~ec~mx npennpunrun B Coenu~enuux Uharax. qeccmnry B CLUA s nanexne, TO, B KonernoM more, >TOT 

@ y ~ ~ q u o ~ u p y m q m ~  Ha 6a3e pa3pa60~annoii wecwonb~o nowon 6yner p n ~ n  c so3poxnenue~ nnepnoi snepreru- 

necnrwneruir naan  rexnonornm PUREX. flpennonaranocb. KH. 

UTO noClpOeHHble TaM 0 50-e rr. OrPMHble 6eTCi i~b~  UOH- 
6paf ia~ Kocm~ep - dupenrnop @a~aa 3~epzernuue- 

crpyuqmm npeKparnr npouleonnso no Kwqa cronerun. B CKUZ uccnedO@a~ud, ~azodnue~ocn  8 Kofly~buu, wmarn 

HaCTOUUee BDeMR. B CBR3H C H ~ O ~ X O ~ ~ H M ~ M O  JaseDwHTb I O x ~ a n  Kaponu~a (CUA). 
, . . . 

nepepa6arKy naxonnqerocn Ha &betme o6nwennoro ron- 
nusa H npyrmx nnepnblx Marepuanon. waslumxcn nocne 
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npo~anxe~ne co crp. 6 
MWYHAPOAHAA AEATEnbHOCTb 
B~ICOKM CTOHMOCT~ npeanpmnn B P~~~aurO-blypa 

(1,88 Tpnti. ken nnn oKono 17 M n p h  ~onn.) jacrmner 
aneprernvectcne KoMnmnn eye piw n p o a ~ a n n s n p o e a ~ b  

crparernm &pawetinn c O T ~ ~ ~ T ~ H H M M  TonnnBoM. Eke 
3 r o  yeennqnsaer ~ e p o ~ ~ r ~ o c r b   om, wo crpomenbctso 
3 ~ o r o  npempnsirnn He 6 y ~ e r  3aBeplueno. 

K nnmo-eeponekc~oti c m e w  6bmn ~ o 6 a w e n ~  
AononHmenbHblx 3neMeHTa. Heyma c ~ U C T ~ U M H  

peamopam 3acraenna sneprerwecKue K o w m t n n  B Ha- 

vane 80-x rr. PaCCMOTpeTb WlbTepHaTHBHble nyrH YMnH- 

-HH lUl)fTOHHR. Hec~o~pn Ha Manylo ~ K T H B H O C T ~ ,  

Eienbrnn, rep~a~nn, Opa~qnn, U I ~ e i i w p ~ n  H 5In0)lnn 
u36pann cxnraHHe BblAWleHHOrO nnyTOHHIl B O~~FIH~IX 
TeIlnOBbIX pear<TOpaX B KareCTm anbTepHaTUBbl &Ow- 

crosweray H CIK))KHOMY WTOW ~ H H I I  nnyroHnn. &w 
H c n o n w s a H n n  nnyronnn B tennoablx m o p a x  npa- 
nPHIlTHR fl0 flpoH3BOACTBy CMeUWlHWO OKCb#tOrO MOX- 
TonnH8a 6wn~ W p O e H b l  B f j e n b r ~ H  ("4-b non, 
arccnnyaTwng Havanacb B 1986 r.), @panun ("Menwcn8 
BBeAeH B CTp0R B 1995 r.) H B~AHKO~PH~WMM (CMn, 
BW B 3~cnnya~wn10  HaMwen Ha 1997 r.). 3nepre~we- 
CKHM KOMnaHHIlM H ~ X O ~ H M O  ROn)PiHTb nHueH3Hlo MZI 

H c n o n w s a H n n  MOX-ronnn~a B pew- Hec~otpn na 
IlpHHUHnHaJIbHylo TeXHHYeCKylo BO3MOXHOCTb, B HeKOTe 

pblx c~pwax, ~mman ~ ~ P M ~ H K )  H JInonnlo, ncnonmo- 
W H ~  B peamopax nny rwHeso ro  ronnnea 6bmo no no- 
~ ~ @ C K M M  C O O ~ ~ H H R M  npH3Hawo UDpHbIM. npen~11: 
CTBHII, CBI13aHHble C f l ~3BOACTEOM H HCllOnb30MHeM 

MOX-ronn~~a, ocralora c e p b e 3 ~ o k  npo6nemk 
~ l n o ~ a - e e p o n e k c ~ o r o  p e m M a  penpoqeccntira. 

C O X ~ ~ H ~ H H ~  3T0k CHCTeMbl IlOcM! 2005 r. 6 y ~ e f  
3aBHCeTb OT IlOtltWieHHR HOBblX ~OT&HOCTB~ B ycnyrex 
no nepepab~~e.  3 n e p r e ~ n q e c ~ n e  KOM~BHHH 80 Bce 

6onburek creneHn 0TBopaYnBaK)Tcn OT penpoueccwra B 

CTOpOHy 6Onee ~e l I l eB0 f i  H C B ~ ~ W I H O ~  C MeHbrUHMH np0- 
6 n e ~ a ~ n  nonnrnwi xpa~e~nn/npn~oro jaxopiennn 
o~pa6o~m~oro ronnnm. norpe6nm B penpoo(eccnnre, 

eepomiiee Bcero, coxpa~n~cn B 6ywtqe~ B 6enn~o6pH- 
TaHHH ( ~ 9  n e p e p a 6 0 t K ~  TOflnHBa peaKTOpOB Manio~c), 
@P=L(HH H ~ O H U H .  noecloay pacurnpsmqnecn M O ~ H ~  

CTH fl0 XpaHeHnK, O T ~ ~ ~ O T ~ H H O ~ O  TOflnHM CT&IOERT- 

ece &nee AocTynHblMH. OTKP~IT~IM dCtaeTcn noKa O ~ M H  

8OnpOC: 6 y ~ y  nH  6 b 1 c ~ p a p a c r y q ~ e  3KOHoMHKH a3HaT- 

CKHX CTPaH B h n b u r e k  CTeneHH 3W3HCeTb OT ~ T O M H O ~ ~  

3HepTeTHKH. 30 M O W  C03AaTb HOBble PbIHKH M F I  pe- 
npoqeccnHra. 

Poccniic~oii cncreMe penpoueccwnra 6bm nanecw 
cepbe3Hbli yAap PaCn-M Coserc~oro C0lo3a B 1990- 
94 rr. nocrynnennn orpa6o~~~noro ronnnea ta npeanpn- 
mne PT-1 c w a s n g n n  nopnatca 100 T exeroano. B 1995- 
96 rr. ~a6nlofpncn ero ~ e ~ o r o p b ~ i i  pocx B p e a y n b ~ a ~ e  

nOAnHCaHHR KOHTPKTOS C C~)HHCKHMH, BeHrePCKHMH H 

YKPMHCKHMH 3HePTeTHKaMH. ORH~KO nWTH BCe HepOC- 

C H ~ ~ C K H ~  KJlHeHTbl ~ ~ A R ~ H H C K O T O  IlmnPHzlTHIl IlepeXOMT 

K nOnHTHKe XWeHHH O T ~ ~ ~ O T ~ H H O ~ O  TOnnHBa, a POC- 

C H ~ C K H ~  A3C He B cononnHn  o r u w n 8 a t b  cctera 3a ne- 
pepa60TKy. 6y~yu(ee n ~ n p H B T H F 1  3aSHCllr OT BecbMa 

HeEblCOKHX nepCneKTH8 3aKnWeHHII HOBMX KOHfpaKTOB C 

HHOCrPaHHbIMH A X .  

KOnWeCTBO MeHee 8 T 6b1n0 HCnbnb308aHO mn npOW3- 

80&cfea MOX-ronnnm, ocranbnok MarepHan 6b1n Ha- 

npaeneH B xpannnnqa. OAHO n3  AonrOcpowbIx nacnq- 
CTBH~ rpbmABHcKoro penpowcwra CWTOHT B TOM, YTO 

6 O n b I l l ~  WCTb BblneneHHblX H3 O ~ ~ B ~ O T ~ H H O T O  TOMHBa 

MaTepHaJlOB (nn)fT~HbIk H YW) 0CraeTC.R B XpaHHNHLCla>c 

B X p Z k H b l J l H ~  HaXOwTcsl I l W H  TPH r(eTBePTU 6bIaWet-i- 

nor0 AO Hacronqero  BpeMectn nnyroHnn. Kpyn~e i i~u~e 
nesoennbre 3anacb1 nnyronnn n M e l o r a  B ~enn~obpma- 
HHH (49 T), @ ~ W ~ Q H H  (551) H POCCHH (OKO~O 30 T). B 
ra6nnue 2 I l p H W e H M  W H b l e  (no COCTOFIHHK) Ha KOHeU 

1995 r.) o M H ~ ~ B ~ I X  3anacax nnyrotinn, BbrAeneHnoro Ha 

r m B H C K H X  PwHOXHMHrleCKHX CI~~CIPHIITHFIX. K TOMY 

BPeMeHH Ha 3THX IlpeaF'IpHIFTHIlX 6bmo H ~ ~ ~ ~ O T W O  190 T 

nnyronnn. 

H e c ~ o r p ~  Ha TO, WO C ~ 0 M M e p r t e c ~ o f i  TWKH ape- 
HXE~ 6yay~uee penpoqeccnnra eb1rnnAH.r OTHIOA~ He B 

PO~OBWX ~omx, 33 nocnwne HecKonbKo ner ~ H H K  

pna n p o m w p n s b l x  06cron~enbcrs, 3acTaenslunx ~ e p -  
reTHKO8 H nPa8HTeAbcTsa 63mRH)fTb Ha 3TOT MeTOA no- 
HHOMY. 

Tahnqa 2. Mnpoawe 3anacar nnyrownn* 
Kateropnn sanacom Konn~ecmo 

nnyronnn (7) 
B O ~ H H M ~ ~  nnylo~nk 250[*) 
r-~~blfi n n y ~ o ~ n k  

Ompoborna~~oe monnu80 800 
& ~ w ~ H H U ~  n j y m 0 H ~ Z i  6 XPOHUNU- 

40X 141 
~ ~ ~ P O ~ O ~ O H H W L ~  n/rymonud (0 MOX- 
monnuSe) 49 
Bcero r ~ a n c ~ u k  nnyronnii 990 
Ekero 1240 

f l e p w  ~3 npo6ne~ cen3aHa c pacryuek ~ e o 6 x e  
AHMOCTblo BO MHOrHX CTpaHaX HaPwHBilTb MOUHOCTH n0 
W e H H K )  O T ~ ~ O T & I H O ~ O  TOMHBa. *a flPO6ne~a Bo3- 

HHKna B PESYnbTaTe WHTenbHblX llPOBOnOl(eK H HeOnpe- 

aenenmeii tm~pyr peannjaynn nporpam no 3axopo- 
H€!HHK) -8HblX OfXOAOB. no IlOHIlTHblM npHYH- 

H~M, HaceneHne, npoxwwouee e6nn3n A X ,  He co- 
rnacno c w& o npeBpweHun  p e a ~ ~ o p o a  B & m b ~  

WHTeflbHOMY X P e H H K )  O T ~ ~ ~ O T W H O T O  TOWlHBa. 

Kpo~e  TWO, 3KOnOrHrteCKHe OpTaHHMl4HH 3WaCTYK) w- 
cMarpn8aloT npo6ne~y xpaHunnq o~pa60ran~oro ronnw- 
Ba B KaYeCTBe ~ H A n e c 0 8 0 k  MTbI ~ T O M H O ~ ~  3HePTeTHKH. 

OHM nOnarilK)T, vT0 eCnH HM YAaCTCIl nPt?ffOTBPaTHTb 

crponrenbcrso T ~ H X  XpaHHnnU OHH A&~H)TCFI ocTa- 

HO3KH H CaMHX peaKTOpoB. OAH~KO 6 O m T  Ha 3TO B 

eMHcrseHHOf0 BbIXOm H3 C03A88UleTOCII n0. 
noxen~n a t i ep rewwcKne  KoMnaHnn B r e p ~ a ~ n u  n wy- 
wx c r w a x  n36pann ~0306no~ne~~e  neperosopoe c 
W e n b q a M n  ~ ~ H O X H M W ~ C K H X  npennpnnrni. 

npo~onxenne Ha crp. 1 5 



B 7 0 e  rr. B onpasaanne p e n p o w c n n r a  crann e w r a n a  snom- apryMenm - nocne roro, K ~ K  aprynema- 
WR crparernrecKoro xapamepa =am craemm nolq Bonpoc. Y r m e a n  ~ e c b ~ a  TPQWXHYK) cTamKy B ~ ~ ~ H H H  -no- 
muHuecKHnn nptqypnmnnun ~~JJMXWHBHMX FEW ()KWCIKHX H r-nmx), H 3m HoBble apryMenn1 ne m n  y6e- 
~ e n b H b l M H .  6 ~ H 0 f i  ClaTW Mbl O W a r B e M  nHWb ~ ~ l l b l k  ~ ~ b l l ~ l l b ~ b l k  ~KO~O~WMXKHR WWlw peflpOr(eCCHHra 
H M e r w  x p a n e ~ w n / n p n ~ o r o  3axoponen~~ omo~\oe. B mwy penpoPleccnnra ewaBnraeTwI w ococ~nau< CIOBOC~~: 

- n p n  penpoueccnwe B ~ I A ~ ~ ~ T U I  mnuee  on- OTXOAOB, n 
- TOKCHr(HOCtb OTXO- PeflPOqeCCHHfa MeHMle, W M  Y O ~ ~ ~ ~ O T B H H O ~ O  TOllAHB& 

bwfIefiCKHe snaLIenb4bI P~OXHMMWCKMX npe~np~mk  #WWOT 3MMlellbHble KanHTaAOWIOXeHHR B COXpweHHR 
~ O B  HH3K- H C m e P a A H m B H b l X  O T X O m  peflpOrleCCHHra 3a nocneC(HMt? 15 JleT 310 npHBeno K C O w e H H K ,  3THX 

&MOB s TPH pa3a1. Ho aam H cerown o6aywii &M ~ ~ l r ~ o # n p c m a t ~ n w x  H y n a ~ o w ~ ~ w x  OTXOAOS penpouecutnra 
c o c ~ i l s n ~ e ~  npnMepno 20 K~~.M/ 'T  m n o r o  Metanrra, TOTM K ~ K  &M K O ) ( C I H ~ H O H U ~ O R ~ H ~ O  H y n a ~ o ~ n o r o  o~p60- 
TBHHOTO tonnnaa AomnraeT nnub nopnnm 2 K ~ ~ . M / T  T-o ~ e ~ m a z .  X O T ~  O&M me~noaannblx B ~ I C O K O ~ ~ ~ H ~ ~ K -  

THBH~IX OTXOAOB OT penpoueccnttra H rime, WM b O T ~ ~ ~ ~ T B H H O ~ O  ronnnsa, H a n p a i m n n n  B xpiurnnnir(a noanmt H 

cpeJpmmnenbte omoAbl, wo ~ e m e n ~ o  y8enwnsaeT &wee Konnwmm OTXOAOS penpoqeccnnra. K O X E M A  n 6HWl 
&n~unn o a a n b ~ e k u n x  conpaiqennnx K o n n w m  OTXOAOB B 6y~yu le~.  O m a ~ o  HX Aannbte n o - n p e m e ~ y  tie WHT~ICWOT 

H H ~ K O ~ H B H M ~  OTXOW, Ha KOTOPW ~ ~ H X O ~ C S I  AO ~ # ) ~ H H w  ~~CXOAOB ~ a .  dpawenne c omown penpoqeccnnra n nx  
3axoponenne. 

K~KOBM npenwyu(eCTm MeHbruero Konnwcma OTXOAO~? Ortesnam, rlto OHM n03aonn10~ C O K ~ ~ T H T ~  pacxoab~ Ha xpa- 
Henwe H t p a ~ c n o p ~ ~ p o ~ ~ y ,  no HX npenMyuw-ma e m e  o 6 e c n m e ~ n ~  be3anac~oc~~ xpaneHnn MaHee RCHW. 

K o m p y m e n b ~ e  OC&HHOCTM H XBPBKfePHCTblKM X v H n W w  3BBHCRT 01 T e w  Bbl&WlReMOrO flOMeueHHblMH TaM OT- 

XOWMH. H e c ~ o ~ p n  Ha TO, rlT0 H8 COBepmaqHe MYTOHM~ OcreKnU8MHble TBepable H )I(HAKHe O T X O ~ l  BblaMIIHIT HeCKOnbKO 

Menburee KO~W~CTBO Tenna, 310 He o ~ a ~ ~ e a e r  m e h n n  MI M ~ T O ~ I  xpanennn H KOHCTPYK~(HIO x p a n n n n ~  bnee  toro, 
KonHrleCreo tenna, sb lAanewoe  e peaynb~a~e pacnw ~ K T M H ~ O B  B o~pa60~annow  MOX-~onnnse,  Ha nopnAou npeebluraer 
TennoabrReneHne e orpa6o~anno~ ~ ~ ~ H O S O M  nwvmse. 

~ ~ H H M W -  penpo l l eccnHrm K O M ~ M ~  w o  CCWIZUOTU~ ~a &ni M ~ B K C  ~ H ~ ~ I B H O C W  B CBOHX a p r y m n -  
Tan  0 TOM, r T O  H3BJlWeHHe IlnYTOHHR H3 BbICOKmHOaKtWBHMX OTXOAOB B AOnrOBPeMeHHOM f l W e  3HarHTWlbHO flOBbllUaeT 
b e ~ n a c n o c r t ,  HX xpanetinn. OAH~KO WeHKa ypo~nel ~ ~ C H O C T M  HeuoTopwx ~onc~pyu r (n i 4  xpawnnq, a T- n x  rtm- 
norweCKnx c m  no-, r ~ t ~  npn xpam~~n cnpa6otenmwo ronnnea, e npnnqwne, ~omer & J T ~  A o c m r n v a  TW xe 
creneHb h n a c n o t m ,  w n npn ~ H M M  OC~~KAOBQLHHMX B I N X M ~ ~ ~ A M ~ B H ~ I X  omoAoB  penpoqeccnnra. ~ ~ P M W C K ~ ~ F I  

K o n u e n w n  C O ~ ~ H H R  xpaHnnnua, B wcmocm, nmnonaram noMeweHne e o~no  H TO me xpamnnwe otpa6o~annoro ton- 
nHBa H OCTeKnOWiHblX BblCOKOaKTHBHblX OtXOAOB. &pa6OfaH~oe TOWlH60 flpefiCTWHeT c h i ? ,  KaK MHHHMYM, CTOnb = 
xopourylo Marpnqy ~yln npoAymos aenetim u ~ H H A O B ,  K ~ K  n memo. A n o w 3 u n e  ncueaom~nn B o6namn Kepamrle-  
CKMX PJ)R orxofioa ,nonasbtsam, wo o m  M ~ W T  6mb nynw3. 

Cornacno oueHKaM y p o e ~ e q  6e30nacnoc~n x p a ~ ~ n ~ l r l a ,  e f lonrocpowoM n n w e  crenenb 6e3onacnocrn 3aBncHT or 
M n r w o n n b r x  cnOC06nomeCi ~ B H O C T H .  m o a a n n n  B obnacm MH~PBL(HH M ~ T O H H ~  no~a3b1mo~, rto B 6onb- 
ut~ncrse cnyrlaee on ne nponn~aer sa npec\enM 6 n d u n x  o~pecmomel xpaHnnnrr(a T ~ M  W~IM, n 3 8 n w e n ~ e  nnyTonnn 
He npHBeaeT K 3Har(HTenWOMy AOJlrOBpC!MeHHOMy Y~LL leHHK)  ~ ~ ~ O ~ ~ C H O C T M ,  K O T O p  OnpeAenneTcSI, rnaBHblM 06pa3ow, 
coAepxaHneM T ~ K H X  Hymnfloe, KW ~ e n ~ y ~ n k - 2 3 7 ,  rex~elyri-99 H ~ 0 ~ 1 2 9 .  Mx K o n w e m m  o ~ n n a x o s o  e O T ~ B ~ ~ T W H O M  

tonnnse H OTXOJW penpoueccnnra 

Ilpofionxenne c o  q. 14 H M ~  HCTWHHK 3apaxe~~n. 3 a ~ e ~  ~ T H  m ~ e p n a n ~  npw- 
A p y r n ~  HOBLU~C~BOM ctano d ~ o t m e ~ x e  n p .  nonarae~m m p p o e a r b  ny re~  o b n y r l e ~ n n  nn60 B 

rpaMM 6blmpblx peaKTopB B 4en~x OcyuecrsneHm pear<lopa>c, nn6o B ~oneeprepax ~a 6a3e y c ~ o p n r e n e i .  
n p o e ~ ~ o a  no " o t ~ e n e ~ ~ ~  n ~ p a n c ~ y ~ a q ~ ~ " .  Or~enen~e 3ro nwsonwo &I n@poaarb n x  B &nee K O ~ T K O .  

n w a e r  e ~ ~ e n e n n e  na n e p c n e ~ m e n b ~ x  ~ X H M W ~ C K H X  W B ~  3ne~em1, KOTOP~I~  n o w a n n  6b1 x p a t i e ~ n m  
n p e a n p n n r n ~ x  ~ ~ , ~ H O B K T H B H ~ ~ X  ~ a ~ e p n a m ~  CK~HMO nny- npoao~mce~ne ~a crp. 16 

- - - 

1 Cogema, Reprocessing-Recycling: the Industrial Stakes, presentation, Bonn, May 1995. 
G. Kessler, 'Direct Disposal Versus Mul t iph Recycling of Plutonium', paper presented at the &man RSK/Japanese NSG Meeting, 

Tokyo, November 1992. 
W.Lutze and LCEwing (eds), Radioactive Waste Forms for the Futwe, North Hollarrd, Amsterdam, 1988. 



npo~onwnne c o  crp. 15 
MwYHAPoAHASl AESlTUlbHOCTb 

H 3a)<OPOHeHHK) B K W m  KOPOfK*)I(HBwbl% HH3Km-  

THBH~IX OTXO~OB. P e a n n w n s i  n p o r p a ~ ~  ~~~- 
B ~ ~ T C R  ~ e o b x o ~ n ~ m m  peu renm ~+MU aonm 
c p o w o r o  ~ a x o p o n e ~ t w  OTXOAOB, H paccrm~nBaetwI 
CTO~OHHHK~MH PenpoqeccnHra B K a w e e  bnemnuefi 
IlepCfleKTHBM. 

Tperbe 06Cromen#rrso c e n 3 a ~ o  c ~ M K B H - ~ ~  

SlflepHblX B O O ~ ~ H H ~  bl  H3BnWeHHeM H3 -a08 

nnyronnn H o6o raqenno ro  ypa~a. C owok CTOPOHM, n o  
MOWT npeACtaenm m y  CTO~OHHHKOB p e n p  
l@CCHHr& A0CT)tnHOCTb 6OnbIllHx HOSuX peCypC08 nny- 
r o n ~  H y w a  c n 0 ~ 0 6 ~ a  ewe &nee n o a o p a a n  wen 
m H W H I I  BblmeHHR W O H H R  B XORe -KO- 
r0 peflpO4eCCHHra, OCobelI~0 nPHHHMaR BO BHHMBHHe 
3 ~ a ~ H l e n b H b I G  O&M HaKOnneHHblX HeWHHMX 3a- 
naco~. OAHWO mnnKaet H flm noTeHL\Hanwmx wry- 
MeHra B nonb3y w n o x n ~ n L ( e c K H x  n p e ~ n p ~ ~ l r n k ,  no- 
CKOnbKY OHM, K F M e  BCerO, RBnRKlTCSl M OCHOBHblMH np0- 
H ~ S O ~ H T ~ ~ R M H  MOX-ronnnea B POCCMH nepepadom e 
anep re rnqec~nx  peamopax  paccMarpwmeTcIl e Kartecree 
n a b n e e  npeAnortmenbnoro MeTom yrwnn-w nny- 
TOHHZ~ n ypana B c e  &nee c e p b e ~ ~ o  3m e 
CUJA. Bapnam y w n w w w n  ~ H H O ~ O  ypana H nnyrotinn 
r i e p  M O X - r o n n n m  ycnnnsaer ~ O ~ H ~ H H  ~ T O M H O ~  3nep 
remm nyreM CO~~HHI I  K O M M ~ P ~ ( ~ C K O ~ ~  H ~ ~ ~ ~ ~ K I Y P M  

H CY~CH~~HPOB~HHII AefiTeJibHOCTH IlO HCIlOnb308WHK, 

MOX-~0nn~Ba.  flwrpaMblbl HCllOAb308aHHR BOeHMrO 

flJlVOHHR npn llpOH3BoAcrBt3 M O X - T O ~ ~ H M  1- mKyr 
eblaar iancn 3a anepexosKy u w e i i  Ha opanas, r e M  ca- 
M~IM, ~ O B ~ I L I J ~  HX n p n B n e i c a r e n b n m  e maau 0614ecr- 
BBHHOCtH. 

M n p o ~ i ~ l  nwcrpnn n o  nepepaQnce orpahrw- 
two ronnnsa c o 3 m a c b  tiarlnnan c cepeLInnb1 60-x rr. 
B HaCTogrqee  spew^ ona obecnwnsae r  n o d ~ o c ~ ~  B 

o b ~ e n ~ n  c o r p a l b o ~ a t i ~ b r ~  TonnnBoM npmepno rpern 
H M ~ I O ~ H X ~ I  B M H ~  peaKTopo8. 6 6 y a y r q e ~  3 n a q e ~ n e  
n e p e p a 6 o ~ ~ n  B waqecme MeTom ynu lwnn  otpahrai- 
mro T ~ H B ~ ,  c~opee Bcero, ~ M ~ H ~ L U H T ~ I .  O a n a ~ o  He 

CTOWt HeAOol(eHH3aTb C ~ ~ H O C T ~  Bbl)l(HBWHR HHAYCT- 

PHH, apryMeHtbl B nonwy ~oropoi n o ~ p r a n n c b  3p03nn 
B w e ~ w  nocn~nnx ~ W T H  neT.  OH^ r-o B 

6onweii crenenn 3aencm or HHrepecos noc raeuwoe ,  
WM noqd i~ reneS5 .  B KOWIHOM wore, 6y~ \ y i 4ee  p e n p  
ueCCnHra 6yae r  onpecIeneHo B 3a~ncn~oa-n or Taro, 
6 y a e r  nH ~ o c ~ n ~ y r o  n o n n r n w K o e  cornawet ine no oc- 
HosHoMY WlbTePHaTHBHOMY nYTH 0 6 w e ~ H R  C 0Tpa60- 
T~HHWM ~ H B O M :  ero epeMenHoMy xpaneHnm H nocm 
a y o w e u y  npnrmMy 3 a x o p o ~ e ~ n m .  
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