
~ ~ J ~ Y T O H H ~  KAK WCTOI.IHWK 3HEPTWH 

Apxyn M ~ K X H ~ ~ H H  

B rwenne nccnwnnx necaonbnnx 
ner nuKsnAaqun nd t~ rwnux  n,qepnb~x 
6oe3apnnoos npnuena K 06p3.30san~o B 

CO~~HH~HH~IX WraraX H PoUUH 3HWH- 
renbnux snacos ~ y r o n n n  H B~ICOKC- 

06oraue~noro ypana (BOY). 3 n  m a -  
Cbl  c ~ O C C ~ X B O ~ H  B O ~ O ~ ~ ~ O W I ~ H H W )  

ro6anbnb1x nebaros 06 wcnanmowwn 
nnyronnn a Kaqecrse HCTDYHHM 3nep 
rnn H, npenocraBnnn HOBM apiyMenru 
B nOnb3y npOnO~KeUHR lI0Mep)lMH 
peanwyeMux myro~~esbix npoenroe. 
~ H H -  CTaTbn bHaHanH3HpYeT OCHOBHble 
W T b I  OTHOCnTenbHO llPOH380P.ClBa 
nnyronnn H naer OUeHKY ~DHMDCTH n 
TeXHHqKKHX aCneKTOB LWHol? npo6ne- 
Mbl. 

OCHOBHU~ Qlamu o pecypcax ypana 
H MyloHun 

~ ~ O H C K U ~  PeOK- 

C rwKn apewn npaKnuecworo uc- 
mOppO3MHO~- 

nonsosa~nn ypan-235 nennercn emn- meflb"Mo~dxJ' 8 

n E H H b t M  CYUeCTBYlOUHM B npHpne po3peJe. fim 
paCu(ennn0LqMMCU MarepwanoM, KOTC- KOHmypU Ornow- 

! puir cnoc06en nopnepmsam qennylo ~ ~ H U R  codepmm 
peaqno M s b t c r y ~ n  s ML(~CTB~ ran- ~ompueBb(fi oxna- 
nwsa nnepHmX m o m  On==o dument. B aena6- 

1 ypan-235 cmaanner ronwo o~ono  0.7 pe 1995 2. &, 
npouemos w o - 2  PYW- nwrm sen nmopo~ 
DCTanbHaR qaCTb Bcr-ulerOCn 6 npou301uflo ymev- 
npupone Y W ~  n ~ e ~ = - ~  RPPM HOmPUeB020 
HlOrOnOM - ypa~0M-238. He cnOCo6~blM 

oxnoaumenn. 
noMepwsarb qennylo peaxwo. 

X o r ~  ypw-238 u He aennercn pac- 
q e n n n o q ~ ~ c n  Marepwarnu, e RnepHoM 
peaKTope on Mower 6bm npeo6pa30- 
s a ~  s pacqennnoqnicn myronnit239. 

PEKOMEHAA4WH IEER B 
06nACTW OSPAUEHWFI C 
IlnYTOHUEM 

Ymnu3aqnn Mnposatx tanacos nnyrOHHn 
npep,nannner &ii ocrpyo n HaJpeeluyw 
npo6ne~y. B TO spe~n  KW MHOW rompm o 
penpoqecc~~re(paauox~~w~ec~0i nepepabr- 
~e ronnusa) n u ~ ~ n ~ n a n n n  nnyronnn B ci- 
wcrse ronnusa peamopon A X ,  IEER nonara- 
er. wo  ocreKnosusanne, a we penpotleccnnr. 
nsnnercn HaHnpluHM MeTOAOM W H W H  

nnyrown. B nanonqee apeMn CWA n Pmnn 
nwsMnHpyor ra~cmn nnepnux 6oe~apnnos, m 
OHM T ~ K  H He cwornn ~blpa60~aTb ~ K T H B -  

HOG CTpaTerHH ll0 FHIIH3a4HH H~~~ITCUIHOTO 

opyxeiinoro nnp0Hirn. Onnospe~enno. apaw 
qnn, Ben~~o6pnranun. Rnonun, Poccnn n tin- 
nUU npflOnWloT HaKdnnllBaTb 3allaCbl H O W 0  

3HepreTnrecKoro nnyronnn nyreM nepepa6omn 
orpa6orasluero ronnuna peaKropoe A3C 
(sb~~enenun nnyronnn H ypana H3 TONIHW 

06nywnnoro 8 UnepHblX pea~0paX). ~ O T  

n n y r o ~ d  MOWT 6b1~b ~ c n o n m o w  H npn 
npn3mncree opymin. Xorn Cwnnennble 
Wram II ne w w ~ a n r c n  penpotleccnnrw s 
BoeHHblX HnH KOMMepRKHX UennX, W W .  TeM 
ne MeHee, yc-r nasnennu c qenblo n p  
nomHwn @tnancoaux snnnannii s MRHHM 

nnepnue o6ae~ru. 
(CM crp.12) 



Co spewwin csoero C ~ ~ C ~ ~ W H Z I  B 1985 r. H~cnrryr m- 
n+u q r e m w  u oxpyxam~qeii cpe~bl 

(IEER) - nm  =wo H WHylo u ~ p ~ l o ~  aHanH3 
H ~ ~ ~ O S K Y  rl-buc nu4 H o p r a m i i  B WH~HHMX 
WTBT~X. lllwpouo np-H~FI Kmnnetccmmb n p o m ~ w w o  
H H ~ O M  T e a m K m  y n ~ ~  ~ u y  p e w  
qum K ~ K  KnKweaoro ucrornuw no naepxm eon- 
3aumepeawnMx nMq. HWH ROK- no cauuu p m w  
HIAM npo6ne~a~  - or aKonormecKoro yuep6a npu npow- 
B O A m  RCIepHorO qm .H V M m H  W O H U R  A0 He- 
pacnpocrpianenun u Bonpocoe pa3opyme~un - iiblco~o we- 
nnaanucb nonmrecKHMn Aemnnn, ~ B H C T B M H  *em- 
E~HHMX oprami i ,  npeAcTasmennMn awqewHrlecKnx 
Kpyroe n mypnanncrauu. 

B mqam 1996 r. IEER npmsrynun K peann3aquu rno- 
6anbH&i npwpawMm "On- mepnMx wnepmoe". B 
ee pa~m &n HwaH pyccwii nepesoA Haurero 

- -. . "(I~epnwe uarepwanw c~so ja  ryuvloe cre~no?". 3 r o ~  ~ o -  

. - wti npoew npiuea~ 06euwrn ~ ~ a p o ~ q ~ o i i  06~ecr-  
EHHOCTH K tornoti M m m M  H ~ P P ~ ~ U H ,  KOTO- 

pan crana m o s o i i  Haujeii p e w q u n  B ~ H H ~ H H M X  Wra- 
Tax, ~ ~ ~ A C T B O M  IlparpaMMbl &fM CpeACTB HH- 

@~~MWHH,  ~ ~ n ~ ) r l i l ~ ) ~ ( e i i  B np rnuwue B BillLIunme 
6p~#unm arm u~ompantlbuc Koppecnowemoa, a T- 

rene~ot iepe~uun Cyln xypnanmroe noeclo~\y B ~upe,  ub~ 

WeeMCSI npblBllWb 6anb~ee B H H W H B  0 6 u e c ~ e e n m  K 

WePHbtM H 3HepreTUWCKHM BOA-. Ha~u IIepBblfi Ba- 

UHHTTOHCKH~~ 6pu+nnr, C ~ C T O Z ~ B I J J H ~ ~  B anpene 1996 r., 
6bm noctwqeH ~ M O ) K H W M  COBM~CTH~~M poccuiic~* 
aMepwcai+cKuu M e w  no cotcpauenblto yrpo3, nopome- 
MblX 3&WaCBMH CIJlYTOHHfl H B ~ ~ C O K O O ~ O ~ ~ ~ L L ( ~ H H O ~ O  WHa 
(BOY). 

B paum npoewa orAenbnbIe MarepHam IEER 6 y w  
nepeaoCjnna Ha PYCCKH% -qy3c~uii, K H T ~ C K H ~ ~  H 

FI~~OHCKO~ FI3blKU. He~oropble U3 W H X  MaTepbwIOfj yXC€! 
flepeWJ&Hbl C ~ H ~ H ~ ~ c K o ~ o  Ha HHOCTpaHHble II3bIKH. HaW- 
HW c ucmw 1996 r. M ~ I  ~ a x x e  nmnpyeM pacnpoapawm 
lWpe€leAeHHble CTalbH bl w p ~ b l  AOWOB n0 MewyHa- 
p a a d  ~nempoxnoii norre. K p o ~ e  TWO, ~ b t  pacwnpn~ 
HUH Marepuanbr, AomynHble no cem World Wide Web, 6 

TOM rluae H Ha HHOCT~~HHMX 113b1~ax. f l y ~ e ~  ycrewosnetiun 
~ o m a ~ t o s  c x y p w u m n  u amneucrau~ O ~ ~ ~ C T B ~ H H M X  

o p r a n ~ ~ i i  ~a ux ~OAHW I ~ ~ M K ~ X  IEER CrpeMm o6ec- 
nwurb obqecme+tncxn H ~ ~ M B H T B M H  ~ # ~ @ ~ H B H o ~ o  

peurennn npo6ne~, cmmnbuc c naepnblMu MarepuanaMn u 
rexnonomnMH. H * P M H ~ H M  &U(~CTB~HH~GT~  MONT 

O m f b  WBneHHe Ha HblHeIJJHHa H IlOTeHqbWIbHble zlAepHble 
rocy-wi c uenbro o c r ~ w r b  n p o n 3 m ~ m  nAepnmx 
opymeiinwx Marepnanoa H p e m u a  ~monorui i ,  Koropbre 
mryr obocrpun npo6neuw pacnpocrplutetiun. 

61onnere~b "3neprem~a u 6emnacnactb" n p e ~ m . ~  
cO6Ofi OCHOBy flpOeKTa "O~XtiOCTU RlqePHblX ~a~ep~ i t l l 08 \  
L(acmwo a C M O A ~ ~ H ~ O S ~ H  no 06pmqy y m  HMeloqerm 
Hsluero 6ronnere~n "Science for Democratic Action", pac- 
npOClPaHIleMW0 IIpeHbly~eCTEeHHO B C o e f t ~ ~ e ~ ~ b l X  
rax  noc~onb~y  Haua qenb COCIOHT B o6ecnewe~uu Aocryn- 
mmi utic#mpma~uu mn wnrateneii ~a HX PO- 113bt~e, 
" 3 ~ e p r e r ~ ~ a  n 6e3anac~om~" ny6nu~yercn na HeCKonbKHX 
n3wuax. G o  nepsoe )13@wue pacnpocrpiurmTcn tm anrnnk- 
CKOM, PYCCKOM, @panrly3~~0)1 M I I ~ ~ ~ X O M .  B 1997 r. M ~ I  

naMepeMeMcR n e p e q m  h m r w b  tta ~ ~ t a k c w i i  M, 

~ o ~ M o ~ ,  apyrue IWMKH. h ? g y ~ ) ~ l ( ~ e  B ~ ~ C K H  6 y ~ y r  CO- 

AepmaTb s w b l u n ,  mmulw~bte percroxaM nnn rocyaap- 

m, rae hnnerenb pacnpoqxiweTa ~a rn mn nmm 
nwtce, u 6yaer e m m a ~ b  manu ywtiblx u &ecmwnwc 
~errreneii m r a c y w e  co Bcero ~upa. M H M W  sbmnyac 
paCCPMTpHEZBT pajnbNHble EapHambl pa3sUTUn 3He~THW, 
A- ocabuii ~KWHT na naepqm sneprem~y u ee ponb e 
rno6anbm~ npou3~0~cre.e Jnepruu. Haw cnqymrrytii BW 

fl)fCKs BMXOA B C B ~ T  K O T O ~ ~ O  0-TUI B awa6pe 1996 
r., 6yaer nocenUeH penpoqeccunry o~pa6ota~ti1ero ronnnea 
H nnyroHHl0. 
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&w onnmtm cucrenu npo~3so~crsa ~ n e ~ q x m ~ e p m n  e  
p e a ~ ~ o p e p m m m e n e  CTO~OHHHKH m e p d  wepremm 
ucnonmym ~btpamen~e " ~ m ~ u i i  H C T ~ H M K  ampmn", 
mKonb*y K o n H m  ToMnM Ha TexnHqecKHe, 3 ~ 0 -  
KOWHOM 3Tane npobl380aCrea 
npeewrwet ero Konwemm Ha w HoMHqeCKHe, nonH- 
ranbH& ClMnU (1). THWCKH~, 3~0n0m- 

YqeHble IIPHWH K BLIBOAY, wo HOB~HHYIO Ha nny- 
"O*- mMx pecypcax TOHHH CHCTeMY fl0 
npn onope n p ~  npon3~otlcree snep- 
IWM Ha PeaKTOPbt-Pa3MHOMt2.H flpoH3BO~CTBy 

cm OaH- YMKH HepeHTa- 
ro  n c n o n b ~ o w n ~  ypana Hanpw 
Mep, Konwecreo n p n p o v o  ypa- Benbtioii,  onom om- 
~ a .  oKHraeMoro B TerenHe Bcero WCKH onac~ok, 

NHH~~? Twn RAePnOro pea-), HOM OTHOWCHHH. 
cwaanReT 4000 T. Torm K ~ K  MZ~ 

peaKTOpa-pa3MHOMTenR ~ 0 f M r t H o G  M ~ H O C T H  He06~0. 

MOU(HOCTH aMepHKaHCKHX A3C CocTaBnRIoT oKono 10 np0- 
uemm paHee npor~os~poeaew~xcs~ ( n o p n ~ ~ a  100 n ~ c .  ' - ~eraeacc) w He yeenwaTcsI ~o 2000 r.. 

Teopemec~ne apryMeMbl B nonb3y perucropoa- 
p n ~ o x n ~ e n e i i  no-npeme~y nopamot Baabpame~ne 
mepnbtx ~ d n ~ u ~ e c n o ~  nosclo~y e M H ~ .  Ho mainre- 

pa3MHOXUTene C HaTPHeBblM OXnamffeHHeM ( t a r n  H3BeCT- 

nor0 WK peamop Ha 6brcrp~x ~ehpwax )  - ocHoeHoM mne 

C T W m T  nHllIb 0,8 I l ~ ~ e I i T a  M H P O ~  
3~epreru~n B 340 TMC. ~waaan. B CBOK) -, A3C 
n p c m 3 ~ 0 ~  12 npaqemoa ~nposaro n v a c r e a  anen- 
Tp03iepmbt. Ha peaKTOpMpa3MHomMM f l p H x 0 ~ U I  He 
TOJlbKO @He He3HilrlHCMbHaR AOnR 3AeKTP03HeplUU, Rbb 

p a 6 a ~ ~ ~ a e ~ d  HO U HelTMpOW3BOACreB parulen- 
n n l o w u r  MaTepuanoa h n e e  roro, eeponmo, vro peat- 
TOPbl-Pa3MHmMH OKa3anMCb H~~TD.~O~P~~HTMRMH paC- 
u lem lowcs i  MaTepnanoa 

h W M  W M H a  MO-U MHPOBbM PeaKTOpO3- 

pa3~wrntenek IlpHXU~HTUI Ha eAHHcTeeHHon m o p e  
C-HHKC 60 @pWwH, KOTOP~I~ CTWlKHWTU) n e w  
Cepbe3HblMU l l 6 n e ~ a ~ b l  B flpoqeCm 3KCllJlyaTqU M 6 

m o n u e e  ~p-11 He ucnona3yeTu B ~ a -  peau~opa- 
pa3MHOnolTenR. C&~C OH BblCQfflaeT K M  rtUCTblg 
~enb  puennnloquxur MaTepHanos H ncnonmye~cn, B OC- 

HOEHOM, K ~ K  n c c n q o e a ~ e n b ~ ~ ~ i i  &KT WR ucuqosa~~nk  
B o6nm pacwenneHnn nnyronm H mynix ~ o m ~ b a x  
~ n e ~ e m m ,  uMetiyeMblx ~ K T U H ~ H ,  Ocranbn~e 10 n p  
uexroa norrylocreii c-o~we~bt Ha peamope M o m  B 

flnonun ( M ~ ~ H O C T W  280 ~ e r a e a ~ ~ ) -  B ~ e ~ a 6 p e  1995 r., 
Bcero r l e p  8 m U e s  nocne wwna ero Mcnnyatvu, ~a 

H ~ M  npcwoluna c e p w m  asapnn. 



(= CTP. 3) 
4. ~ ~ O M ~ B O A C T B O  MYOHM-0 tONlUBa f-0 (10- 

poxe, ren npo~3so~ctso pnom m n a a  ffnymwuii 
bonee ~ ~ A H O B K T ~ ~ ~ H ,  u +yer &nee crporux w p  6e3o- 
WHOCTH. 

h a a m m u  H a~ono rn~ .  (~enj&eccnnr 6 y ~ e i  pa&moi- 
pen E cneayloUeM BMnycKe "3tiepremw u knaamcm") .  

6. npucyrcmyer bonee B ~ K O K U ~  PUCK W-. 60 
nee Cepbe3Hble nOUec9CTBHIl ~ 0 ~ 0 6 t i b l ~  v b l k  NKTylOT 

Heo6xo~n~ocrb npnHnrnn &nee mecmux Map 6e30nac~e 

KUX nei, ecnu ~ O B H T U ~  eo- CDOKa 3KCnnva- 

pa-pa3MUOXUTeJM. B PynbTaTe Aonn. ~ 0 -  
H H ~ ~ H ~ ( C K O ~  npOrpaMMbI 6b1na 
CTDOeHa He60nbLJJUl 3KCneDHMeH- 

poxe, Y e M  ypa- 
r&bnan ycrwosra ~ o c c ~ i i c m  HOB= Tonn*Bo* 
nna~bt B & m u  ~ T H X  pearnopa ecnn nny- 
6bmn npnocraHosneHbl us-3a tie- m ~ ~ i  6 y w  
~OCTaTWxOrO ~ @ H H w H ~ ~ w w ~ ~ .  knnamblM. 

CTOHMOCTC, H ~ e x ~ n t l e c m  

YEHM HA YPAHOSYK) P Y ~  no AonrocPor- 
HblM KOHTPAKTAM B AOJinAPAX 1995 r. 

(BCE YH@PU OKPYUlEHbl) * 

bnee roro, 8 ~ e r e ~ n e  t ~ ~ n w u x  ~ecmn ner p m m  
H#e WHbl "C~OT" (wbl C B O ~ O ~ H Q ~ O  PblHKa B -0e 

w e  spew) 6 m n  m m e n w o  HM L ( ~ H  no aonroqmnmn 
K-BM. Hanpn~ep, 1990 r. qeHb1 "CM" ComaruuufH 
npnMepno 30 AOM. 1 KT ypatia - n n m  nonoan+ty KOH- 
rpamwii UeHbl. 3a nouremloto napy ner Ueuu "m~" 
EapbMpO8WlMCb m y  20 H40  AOM. a 1 Kr. HH3lore qetlbl 
wi ypan wmwno CBRM~I c COK~~THBU~HMCZI norpedne~m 
~3-a c o m e n n g  no cpawetinto c ~ W ~ H M H C Z I  

TeMnaMH B8Om B 3KcNlyaTaQMlO HOBUX -0pOB. 

Eue AO C O ~ ~ ~ U R  cucxeMM npomso~crsa 3neu~po3~ep 
ruu Ha h e  pea~~opo~-pa3~~0mienef i  nnyro~ng MOWT 

6utb ucnonb36saH B W ~ C C B ~  TonnuBa E nertcommux u 
APmX PeaKTOP, He flpeAHa3HaW3fHblX W R  er0 
" ~ ~ ~ M H o ~ H M ~ " .  B nl06OM CJ lm,  OT o ~ G  r(BfBepTU A0 
oa~o i i  TPeTH 3Hepmu JlBP ~blpa6an1~ae~u1 c ucnonb30Bit- 
Hneu nnyronnn, o6pa3ymtqerm B tonnwstiblx a e p m x  u3 
ypw-238 B .npoqecce sKcnnyaTaquH m o m  &nee, 
orpa6o~a~luee Tonnuso JlBP Odb~rl~o CoAepxm O K O ~  0.7 
npoqeHra pacqennmowxcn H~~TOM)B nnyroiiun. %or nny- 
TOHH~~, X O T ~  ero Konwecrao r o p ~ o  MeHwre Konwecrsa 
pacu(ennfllounxcn MarepnanoE, ucnonmyeMbix B peamope, 
Moxet 6bl~b u3anwet10 m~l  noa~op~oro ncnonwsaHun E 

Kar(ecrBe tonnnBa, 
O ~ H ~ K O  ~ ~ ~ M U U H C T B O  PeaKTaPO8 He MOH<eT @ Y H K ~  

~upo~afb,  ucnonb3y~1 ~urn1 i i  nnyronuk. 06tqee KonHrleCreo 
pacu(ennnlou(~~c11 MatepHan= (ypa~-235 ~ m c  pacuen- 
NlloUWCSl H30TOnbl WOHMR) AOn>KHO 6bm 3HilrlHTenbHO 
MeHbU MaKCblManbHO AO~UMWO ypWHFl - IlOpRAKa 5 
n p o ~ e ~ r o ~ t  wcl banmn~crea m n o ~  IIBP. f i y r o ~ u i i  nepe- 
W H T C R  8 OKCHAHYK) WPMY, CMelllH8aeTCfl C O K C W M  YPa- 
Ha (B OCHOBHOM, C y w 0 ~ - 2 3 8  C &&~HWM tlPHMePHO 
0,2 npoqema ypana-235). B pesynb~ate Odpaqe~a c ~ e -  
ruwnoe oKcwHoe TonnuBo (MOX-tmnum, or anm. mixed- 
oxide (MOX) fuel). T~KHM o6pam~, ~iuanocb &!, - B 
oTcyrcfene p e a m o p o a g a 3 ~ ~ ~ ~ e n e i i  ~ l y r o ~ ~ i i  M O ~ T  

ucnonmsana B xar(eCTBe TonnuBa aepnbix pea~~opoa. 
X o ~ n  W H ~ I ~  apryMeHt npeAcraenneruI KoppemwM c 

TWKH 3PeHHEI @W~HKH, OH He BbMePMBaeT KPUTHKH C 3K0- 

H O M H ~ ~ ~ K U X  n03nqnii. b n  OnpeAeneHuIi npamweacoii 
~ K O H O M W ~ C K O ~ ~  UeHHOCTH flnyTOHHIl CJleAyeT npHHHMaTb BO 

BHHMaHHe ClOHMOCTb er0 nepepa60~~n M flpOM3BopBZt 

TOMUB~ H C ~ H H T ~  ero co cron~ocrbto ApyrHx BWOS Ton- 
nnBa. Hanbonee AeTiLllbHblM U COBPeMeHHblM HB3aBMCHMbIM 

UCCJl~OBaHHeM no AWHOMy BonpOCy IlBnIleTcll AOKnaft IlO 

pa3jlWHblM TUflaM peWTOpOB, HCflOnb3yeMblM w n  yrblnM3a- 

qnn nnyroHHn, ~o~opbl f i  6b1n o n y 6 n ~ ~ o ~ s a ~  Haquo~anwoR 
A w e ~ u e k   nay^ (HAH) CUlA B 1993 r.. 

now- HAH oueHHBaer mou~ocrt, nepepabomu u 
flpOH3EOACTBa peaKTOpHOr0 TonnHBa Ha 6a3e ~ ~ 3 ~ 0 0 6 0 ~ a -  
UeHnoro OKCW ypana (c o6orawe~ne~ 4,4 npoqema) B 

1400 Aonn. 1 Kr E UeHax 1992 r., npn ycnoenn, wo  qena 
1 KT npnpo~noro cOCtmneT 55 Aonn. 3a 1 ~ r .  
C T O M M O ~  ~ ~ O H ~ B O J I C T B ~  MOX-ronnu~a, ~ a > ~ e  npn ycnoanu 
HanHrtHIl ~ M ~ T H M O  WlyTOHHfl (T.e. M3BnWeHmKO H3 H3- 

fjblf~r(nblx WepHbtx w w o 8 )  cocrasm 1900 aom. a 9 
~f E uetiax 1992 r., u c w ~ w a ~  mom u crpaxos~y (4). b- 
nee BLICOW C T O H M ~  MOX-tonnusa 03~aplae~, wo e m  
rOAHbR 3amTbJ Ha flOJlHylo 3Wpy3Ky PeaKfOp -K) 
B 1000 Meraearr WHMM emow TonnnBa 6 y ~ y r  Ha 15 MH. 

&om, ebrtue, reM Ha ypanosoe TonnnBo WR peamopa e 
nornrnoii ~ o u ~ a s n r ,  B recletine Bcero cpom 3 x c ~ y a ~ ~ u n  

* &w ~onaep~aqun qeH B AOM. 1995 r. 6 ~ n  wcnonw 
peaxTopa ~ H M W  M-Y MOX- u ypat io~bl~ Tonnnm 

m nweKc qeH npon3~0~meneii. 
6yaer eb~lue Ha 450 MnH. Aonn. (B u e m  1992 r . ) , . m  
W M  nnyT0HMfi 6 y ~ e r  ~ ~ C M ~ T H ~ I M .  30 3KBUBaneHmO npn- 



mpuo 500 MM. AOM. s wnax 1995 r., Crorr~ocra ymnn- 
ziaqnu orpa6otamuero MOX-TOMHB~ maue, e m ,  by- 
ner wure c rw~ocrn  y m m n  ypamwwo ronnnw, r e  
CKOnblCy OH0 6OJEe -8HO M C O A q m  m r p O e  

6 o n m  K o n w e c r s o  ocrarormro IWYTOHHII. 

flulo, wo ~o rex nop, nom qetibl tia ypa~ OTHOCUTW 

HO HWKH, ucnonmoea~~ne MOX-ronnu~ur  H e p e m a 6 e n b w  

npn ~an6onee 6 n a r o n p m n b t x  yuros~c~x: ~orm c a ~  

nny-ro~uii becnnare~, a uew tia y p a ~  npeebtualor  HMWUI- 

Hue p m H w H b e  qenbt "cno~". Pa3nnqa B cronrmcm ewe 
born y8eJlHrlHTU1, fXJlH npHH3llb BO BHHMWHe 3aWTbl Ha 

pellpOQeCCHHt, TaK KBK OH ~ T P e 6 y e T  B TWeHHe BcerO 

Ke 3KCf lJ lyaTwH fX!aXlOpa BblAeneHMn ACNlOnHHTenW CO- 

TeH MHnnHOHoB AOM-B Ha ~ I f i  -OP. 
K ~ K  OTM~THM HAH B 4- 1994 r., TOT WT, wo 

M ~ ~ o H H ~  I lpeACTWReT C& 3HepreTWeCKylo 4eHHOCTb C 

@wnqec~oii TWKH ~ ~ ~ H W I I ,  ~e 0 3 ~ a w e ~  ero ~ K O H O # W ~  

cnyo p e ~ r a h w o m .  H e n ,  co~epxaqp e w q a x ,  
~ a ~ ) l < e  @WHWXKH MO)IOK) H Q K ~ ~ O E I T ~  B m r l e ~ ~ ~ e  TOM* 

tm. Ho CTOMMOCT~ ee menewwn no C ~ ~ B H ~ H H I O  c 3 a ~ p a ~ a -  

4 
MH na ~ 0 6 b l r l y  H@TU H3 &HHWX ~ e c ~ o p o ~ e ~ ~ i i  ~e rn 
3 ~ 0 n n e ~  H C I ~ ~ ~ ~ O B ~ T I S  ee, K ~ K  u nny-ronnk, B KartecrBe a ~ o -  

i HoMHrleCKH BblTOAHOTO UCTOrlHMKa 3HePWH. Kpo~e  TWO, 

nnyro~ng nwaaanner yrpoay c TWKH 3 p e ~ n n  pacnpo- 
~ W I ~ H H I I  mepnoro opyma, ccro rawm conprmaeHo co 
3HWHTenbHblMH ~~MTKBMH, XOTSl HX H fPYAHO H3MePHTb, 

t 
Onac~ocm pacnpampamnnn 

Xo~n m r e w e c ~ u k  nnyrmnii n H M ~ ~ T  ~pyroi i  ~ 3 0 -  

r o n ~ b t k  coma  no c p a a m ~ m  c o p y x e f i ~ b l ~ ,  ero M a m a  
i 

I 
HCflOnb3oSilTb B nAepHoM B3patBHOM ycTp&iCT6e, KaK 310 

6 b m o  npo&eMoHcrpHpoBaHo ~muccnefi no ~ T O M H O ~  3 H e p  

run CO~LUIH~HHMX UJT~TOB B xoae ycneunoro nRepnoro 

HCCIMTWHII, n p O B e W H Q r 0  B 1962 r.. f l p ~ o l D t C a I O u ( ~ k ~  

p e n p q e c c n H r  H H c n o n m s a r r H e  nnyronnn ~ecy r  ~ e o ~ ~ y o  

yrpoay. Bo-nep~btx, pamywe 3anac~ a ~ e p r e t ~ q e c ~ o r o  

H ~ ~ O T ~ H H O ~ O  MyTOHHn I IO~MBiLlOT M e w H a p O n  

n p m e b r e  obn3arenbcrsa no pampyxce~nlo. &we ecnn on 

4 BeAeTcII B K O M W ~ ~ C K H X  wnx, p e n m e c c H H r  ~ H S I  

M O ~ T  s o c n p n n H M a m x  K ~ K  c o 3 ~ a ~ n e  nonon+tnrenwMx 

m c 0 8  opym;ei i~b~x Marepnanos. 8 ~pamocpor~06 nep- 
cneKrnBe 310 ~ o x e ~  n o A o p s a n  ~ K T U B H ~ I ~  r n o b a n w i b ~ e  

4 neperosopm no npeqxuqwnm n p o n 3 e o ~ c ~ ~ a  pacqennmo- 
q M x c a  MarepnanoB, a B  onr roc porno^ nnane - Aorosop o 
HepaCflpOCTpGtHeHHH IlAepHorO OpYMCU% CWfiaCHO CTaTb€2 W 
~oroporo rocyaapcTmyvacTHn1(n npu~~lllu 06113b~enbc~m 

n e p e r o m p b t  e ayxe ~ o 6 p d  BonH no s b t p a 6 o ~ ~ e  X#P 

@~KTHBH~IX M e p  no c ~ o p e f i u r e ~ y  n p e K p a q e n n n  ronw - 
py>lce~Hk H IlAepHOMy w Y > I Q H H K ) .  

ApyrWI OflaCHOOb 3EWlloraeTCFI 0 I lpHHKHOEHMH nny- 
TottnR Ha ccep~blk PblHOK. % e p ~ e ~ e C ~ i ~ i  CTOHMOCTb My- 
TOHHSI o n p e ~ e n ~ l e ~ a  qelro3 - p. npqmnarm, wo 
qetm 1 KT y w a  COCtaanneT 40 AOM., CTOHMOCT~ 1 KT 
~a-235 AOClMraet 5600 AONI, hCK0nbK)I BbNeJleHHe 

THH HB e a t l H H M  pirnaCY y n n y ~ O H ~ + 2 3 9  H w e 2 3 5  flpH'- 
O A H ~ O B O ,  mqmweam *Ha pacu(ennnlorr(eroa 

nnyronnn x e ~ e a n m  npwepw 5600 Aonn. 3a 1 KT. b 
a ~ ~ o p n ~ i l  nny~m~i i  ~ame C-~PHCHT H e p a c ~ e m n m u w a  

H30TOflb1, WO C H H M  a0 4400 a0M. 1 KT (5). OT 

6 A 0  10 K r  peaKTopHot0 MyTOHHn ~ o m a T m H O  J&flR m- 
HMR a e p d  6 0 ~ 6 b 1 ,  LC~O o n p e ~ m r  ee qeHy e nnyrm~e- 
8 0 ~  3 ~ a ~ e a n e n ~ e  OT 26400 AO 44000 AOM.. 0-0 wn- 
~acrt, nnyrobtnn Ha m m ~ y l a n ~ ~ ~  W ~ H O M  pbIHKe, rae 
ocxmnrnn m ~ y n o ~  n p - r e ~ ~ e  a- K 

WepnoMy opplo, H~COMWW, H W ~  npeebluraeT n p  
W e H H b l e  oqewn, Omctmm n p m ~ ~ ~ n  nnymm na 
W ~ H M ~  PMH~K OC&HO oc~pa B POCCHH, rae ppo= ~ e -  

B HBCTORq- BpeMR 3KOHOMHcrecKMe wpaKTepHcrwKM 

MYTOHHCl HaCTOnbKO WeBbiAHbl, W O  OHH He C03&tDT OCHO- 

Bbl CePbe3HblX ~ H C K Y C C H ~  OTHdCUTeJlbHO er0 U C l l O n w  

BWHII B KB- HCTOr(HHKa 3HeplWH B 6numeii U C w  

c p n d  nepcne~rusa 0-0 CT~KWHHKH wnonmmanm 
nnyron~~l B alrepremwxux y~iub1-r ~a &onre 
m H b E  I lOTp&OClU 3HepreTUKH B KiWeCTBe apryMeMTa B 

nonbjy ~ Z I H M S I  H noaepmnn ntu jqxmpymypbc  rn 
ucnonwomw IWYTOHHII. 

HMH~LUHH~ OUeHKH YpatlOBblX PeCypCOB, AOCTyflHMx IIO 

UeHe B 80 &OM. 3a 1 K r  (WO 3HarlUTenbHO HUM@ UeHW, flpH 

~olopoii MOX-TO~~HEO Morn0  6b1 6b l fb  K O H K ~ ~ H T O C ~ O C O ~  

HUM), COCTWElKlT 3 3  MJIH. 1, W O  AOCTitTOrlHO Ha 6-7 A- 

TWWTH~~ Wnqnonttoro ncnon-nun ypana npn coxpa- 
HeHHH HbIH&UIHHX y p 0 B ~ e k  flPOH3BOAClBa 3HePTHH Ha A X .  
%H OUeHKH He flpHHHMaJOt BO BHUMawHe HliTeHCMBHyIO 

nor*pa38e~lor~yto A e m b H m ,  K O T O ~  c o n p o B o w e T  

peanb~btfi poCr 4eH. k b ~ a  f l o K a 3 a T M W  HCTOPHzl C piu- 

WKO~S H- H ra3k POCT q e ~  B 1972-74 rr. &m eb!3m 
n o n ~ r n ~ d  no o r p a w w i n t o  n p o w 8 o ~ c ~ e a  n * K C H ~ O ~ -  

HMK, UW, f l p0so~~Bl l l ekCSl  O p r E U i H ~ b l e ~  CTpW- 

s~cnop~epos H~@H (OnEK). O m o  pocr qen npnm K 

p ~ o n y  yeenme~~ lo  reonoro-paxteagr(~oii ~ \ e m e n b m ,  

B p e s y n b ~ a ~ e  rlero KonHrleCisO c ~ p a n - 3 ~ c n o p r e p  H*TM n 
ee npeCylo)Kwne ~ 0 3 p c x n  mom c y u l e c r ~ e ~ m ,  YTO c e m  
~ H R  p e a n w  qena H@TM nnxe 10% K O T ~ ~ S  6- B 1974 
r.. P e a n ~ b t e  qeHbI Ha ypa~ nMemT TenAeHqnto K CHH)I(RHHK) 

(3a ucKnlorenneM nepnoAa 70-x rr., KorAa OHM cneftown 
~ 0 8 b l ~ a ~ ~ b ~ 0 ~  TeHC\eHL(HH H@TRH~~X u~H), W O  M O T  

npH8eClM K HeKOTOPOMY COKpueHHK) HbIHeLUHHX OueHOK 

3anacoe npnpoa~oro ypana 
Hec~orpn Ha rlbu-nu60 ~ 3 r n n ~ b i  o 6 y ~ y q e u  ~ e p n d  

aneprem~u, He HMWT hnwroro c ~ b r w r a  ~ ~ m p o e a n  
cerontin o r p o ~ n b t e  C ~ ~ A C T B ~  B ncmnmaatiue MYTOHH~ B 

mrletme ronnnsa, B TO epeMrr K ~ K ,  B n y r u e M  w e ,  3 ~ 0 -  

HOMHYeCW ~ ~ H T ~ ~ ~ J I ~ H o c T ~  T a w 0  HCflOnb30BdHHFI CTaHeT 

p e a n b n o c r t w  rlepe3 M n m e  A e m n e m .  H c n o n m n e  
flfl)flOHHIl HMeW ewe MeHblrre CMblcna, ewlbl WCMaTpHBatt, 

er0 0 KOHteKCIe OTpaHHl(eHHblX 3KOHOMHUeCKHX p w O B ,  

Kotopble 6 b w 0  6bt nyrue nanpaemb Ha ynyuretine o~py- 
m q e k  cpeAbl n YKpennenHe b n a c m ,  a lance B 

orpacnn c & r c ~ p o i  3 u o ~ o n ~ ( t e c ~ o i i  o~p ie i i ,  w, H a n p w  

Mep, 3ne~~pocta11qun Ha 6a3e npHpoaHoro r a 3 a  nnn 6~0-  
MacCbl, f lpH3WACTBO conwnoA 3HepTHH B K O M ~ H H ~ ~ . ~ H H  C 

ncnanmomneu npnpoAmro ra3a, nnn noewuretiue *K- 

rnsmcw sneprorronmotaamcr. 

1) I l o ~ A o e  n p w s o ~ c r ~ ~ ~  TA ~03nomm, nyrm 
np-e~un Hepaaqennnmqercxm ~opnn-232 IS patwen- 
N I K ) U ( H ~  ypw-233 ( ~ o x p t l i  ~e mpwtem e npnpoAe B 

m a r l m w b l x  ~onnrcecreax). 0-0 p a 3 p a 6 o ~ m  ~ M H O -  

menek ~a ypana-233 HaxoAmcn ~a ewe m~ee n p  
ABMHYT&i C T W H  CKI CfN38HWMK) C Pa3MHO)IO(TenlMH, 

TalOU@IMH C HCflOnb30EWlHeM -HI. 60Jlee AeTUIMlylo 

~ex~~rceu<ylo H - M ~ ~ ~ I O  o mepnux w.8: 

Arjun Makhijani and John Saleska, The Nucleat Power 
Deception, Institute for Energy and Environmental Research, 
Takoma Park, Maryland, 1996. 



MYrOHHA 
(oKoW~HH~) 
2) &e w n b r e  no MOWOCTII peamops n p n m ~ ~ ~ r c n  B 

ane~rpwecu~x Herasamax. 3a m r r r e ~ u e u  6 oroso- 
penwr*x cnpaes. fl-naraercn. w o  CPKH 3KCMyaTaqHH 
pea~~opos  cocTaannKn 30 ner. a nx -y.Ka - 70 npoqen- 
Tos. &e AaHHble OKpYmeHbl H E a r n  HZ: John R. Lamarsh, 
Introduction to  Nuclear Engineering. Second Edition 
(Reading, Massachusetts AddisowWesley Publishing 
Company. 1983). 

3) B nefiCTEUTWlbtIOCTM. Hnen 0 ~A~PHO; 3HeprHH. KO- 

6 b 1 ~  6b1 cronb newem n o  ee He3areM 6bmo 6b1 
~3uepnn. npennasnnna co6oA nponaranny speuen 
"~0llOWoR d ~ b l " .  Aaxe B 5 k  IT. YHl(eHepbl-RnepqHKH 
ne nepwn. r r o  nnepnan aneprnn waxer  IT^ cronb Ae- 
8k CM.: IEER Report, The Nuclear Power Deception. 

4) Panel on Reactor-Related Options f a  the Oisposition 
of E X C ~ M  Weapon Plutonium. Committee on International 
Security and Arms Control. Management and Disposition of 
Excess Weapons Plutonium-Reactor-Related Options 
(Washington. DC: National Academy Press. 1995). pp. 290. 
294. 

(*) h ~ ~ . r o  CUIA. H* onmr rocympnm m pac- 
celpenuu, m H m e  no n p o ~ ~ ~ o - y  nnyrowa. Bce 
OCTaAbHble W H b e  M -HHOYy MYTDHYD a- 
DTCR npn6nn3menb~bl~n OWHMMW. OU~HIU s- 
cos Ha 1990 w 1995 rr.. ocwsanal M n w n o n r  
menww,  TO POCCY~CXW -CM ~ H H O C O  n m -  
H M ~  C - ~ ~ W H  150 7.. no w u ~  ~ ( a ~ ~ ~ ~ .  

anaca, M ~ H H R  s POCCYH, 1103MOIOIO. ~ C K O ~ M O  

""me. npwucp~o, 130 r.. 
(1) B b l n m e ~ ~ w i i  anepnmrecr~h M ~ H ~ R  npw 
W U H T  TaYI(aPC7LI.IM, W C W  nop 3 a H M u a D  

q ~ u c n  e m  nepepa6omoii: Benuuo6pmm~n. WH 
awn. Pacww, Opa~uwu. Rnonww. K- mm, p.q 
crpan, ne pacnanaraaqux co6crse~~muu w o q w  
CTRMW no nepepa6ome. - w H n  xampam m 
neppa6ome c Benwro6pura~weh w Cqm~weR. u 
Tame pacnonaraer a~irrrnenb~wu~ w w  
3WpreTH-KOrO M F H H R .  CMH HHX 6enbrU~. 
repna~ua, H ~ a n ~ n ,  Hnaepna~au u Wsefiqap~, 
COWHH~HHU~ LU~anl o6-ar orHacurenam 
~e6onaluwuw am-" >neorermecnom ~ H M .  

Hcror~wr Arjun Makhijani and Scott Saleska. The 
Nwkar Power Deception Vakoma Park. Maryland: Institute for Energy and Environmental Rtwarch. 1996 

B Ta6nuqe 2 wepnan o~epre rn~a  conarasnnercn c 
spyrnun B H ~ M H  npomanoncrma aneprnn. U XOTR Ten- 
sneprernm nunnercn nan60nee pacnparpanennoR, comas- 
nnn 60 npoqemoe unposoro npou3sop~ea 3nempo3~ep 
WH, B OTRenbHblX p M H a X  60Jlbll la~ LMCm 3ileW3HeprHH 
sblpa6arblnaercn Ha MeKTpOCTanqHnX npyMx mnos. B K h -  
noii AciYpH~e runpo3ml~rp0~~anqnn ~ ~ O H ~ B O W  80 npown- 
roa nceii 3ne~~p03neprn~. sqernepo 60nbule. reM Ten- 
aneprernm. H &nee reu  s 50 p a  60nbrw - lreM arounan. 

B Ta6nnqe 3 paccMarpnmaercn He r o n ~ o  n w a m n n m  
ane~rpo~~eprnn,  no n ee KoMrceplecKoe norpe6ne~ue. 700 
Mnn. m~eneR A~PHKH, cmasnnloque mono 15 npoqen- 



TOB Bcero wmwecw, B 1993 r. noqAhnn nnlllb 3 n p  
wma MHPOBQTO KOM~~WXIWO mepmmq&ne~~~~. Ha- 
r t ~ ~ ,  tia Ceaepnym Awnrcy n EBpony, rAe nponcneaer 
npnuepm o w  n n m  rlscra ~ M I I  h n n ,  npnrirnacb 
wm n o ~ ~ o w ~ a  ~ ~ p o s o r o  noTpe6nenm 3~eprnn. 

c m  KOMWeCKMX HClWWKOe 3Ht2pmW m e H  

ynop Ha monaeme ronnum (np-e ecero, ~a yronb, 
-no npnpo~~b~i i  w). Ha  em n p m  90 npoqe* 
roe MHposaro n p w w c r a a  3 ~ e p n r ~  

O ~ H ~ K O  HeKOTOflble mbi tK)-1 -Ma 3HarlH- 

renwylo Aonn, 3~eprnn c AX. Hanpn~ep, m @WWH m 
arouHylo aHepremKy n p n x o ~ ~ ~ ~ ~  OK- 44 npoqemoe 06 
u(er0 fl0rpe6ne~WR3&RPlr, 

& w ~ b e  B Ta6n~qax 1-3 npnBomcII B cooTBeTmHn c 
nocneAHnMH HMelouUIMuesl J@HHatMH O m .  6 3THX ~a6nu- 
~l4TblBaeTCII TOnbKO KoM-Oe UCllOnb3OSatible 3Hep- 
THW, H HIWOPHPYKITUI TaKHe mMwOHHWe MCTOrlHHKW, KaK 

A p e E e W H a ,  e~anblbl  >I<HBO'THUX H OCTaTKU ~enbCK0~0311kT- 

WHHblX KynbTyp (W~eHye~be 6MOMZc&i), KOTOPble flpillrle- 
H R ~ T C R  AJISI npHroToweHm nnqn M oronnennn. C3mtra1-1~ 

- 

hn~o6prna~wrr 28 89353 1 1894 
CUlA 19 610365 9906 1 
Katlwa 18 94823 15437 
POCCHR 12 119186 21242 
B e ~ b  MHP* 18 2167515 3409 1 1 

*Mnposb~e WHHble BKflK)r(a!OT TaloKe CTwHbl, He YKiwaHHbIe B ~a6nnqe 
MCTWHHK: Energy Statistics Yearbook 1993 (New York United Nations, 1995) 

MCTWHHK: Energy Statistics Yearbook 1993 (New York: United Nations, 1995). 

Mup 
Aapum 
Ces-Awepn~a 

CUlA 
HlacAwepnwa 
b u n  I Kmak 

MH~HII 
Flno~w~ 

TOIUIWBO 

7669958 
281518 
2419646 
2236388 
9 7 ~ 1  

243166 
685 153 
279000 
550181 

2376106 
50531 
641208 
276463 
410479 
526107 
151800 
70667 

105470 

2167515 
7260 

709994 
610365 

8192 
351498 

2500 
6800 

249256 

Hble U 

47131 
340 

30195 
22676 

12260710 
339589 

3873043 
3145892 
515962 

9356 

52 
1798 

3290127. 
839453. 
356519 
906705 



POAb ATOMHOB 3HEPTHH (co crp. 7) 
Ta6nwqa 3. Mwposoa norpe6nenne aneprnu B notrweprecnnx Uenax, 1993 r. 

(B nera~ynoynax)* 

q ~ e p ~ o e  TOnnHBo BKJIlwaeT B ce6~: K ~ M ~ H H M ~ ~  YrOnb, RHTHUT, 6ypb1ii YrOnb H r0plorbIe CflaHqbl. x ~ K 0 e  Tonnn 
BO BlUlloraeT CblPYlO Hea~b H T ~ ~ ~ B M G  KO)(AeH-T. APYM~ HCfO~HHKU 3HePTHH - 3TO, B OCHOBHOM, m, Glow TaMe 
OTHOCYTCX reoTepMallbHbIe, BeTpoBble, npHnHBHMe, BOAHOBble H COnHWHble HCTWHHKH 3HepWH. Bblpa6a~breae~m Ha 

A3C 3~eprnn nepeBoAmcrr B Tennosylo re*   ow nu ern 1000 KB~V = 0,372 T ymn. 

Mnp 
Aapn~a  
Ces. 
Auepn~a 

CUlA 
Klm. 

, Anepn~a 
A3nn 

M a t i  
H ~ n n  
Flno~nn 

Espona 
@P~HL(HI 
r e p ~ a ~ ~ ~  
POCCH~ 

npnuma~ne: Ta6nnqs 3 npwsoflm RaHHble no no~pe6ne~nm nepswr~oii aneprnn, TorAa KaK Ta6nn~a 2 coAep 
XHT AaHHbIe n0 flPOH3BOmBY 3HeprHb-l (6 @Op~e 3Jle~~po3HepIWbl). 8 3lOM - OCHOBHU IlpHrlHHa HeCOOfBeTCTBUH 
M m  U H @ ~ ~ M H  0 KOnOHKaX " A X "  H "~pyrne HCTO~HMKH** (Tna~HblM 06pa30~, fX) A ~ H H O ~  Ta6nnqbr H COOTBeTCT- 

BYIOUHMH KonoHKaMn ("AX" H " m ~ p " )  B Ta6nnqe 2. ~ ~ O H ~ B O A ~ B O  3 n e t c ~ p n ~ c ~ ~ a  ~3 .TennoBwx BHAOB 3Hepmn 
(BKJlIO'la5I II~~~PHYK)) IlO ~@@CTHBHOCTH COCTaBnZIeT AHUb TPeTb fl0 CWBHeHHlO C " M ~ X ~ H H ~ ~ C K H M ~  nPOH3BOmBOM 
(M). XOTSI KonHrleCTBo 3ne~~po3nepmn, npon3e~e~noe Ha A3C M E, npnMepHo omHaKosoe, no no~pe6ne~nn 
aonn  TOMH HOG 3nepmn mpoe eMwe WpoaHeprnn. Pjln ConocTasneHnn anepre~~rlec~nx AaHtibIx Apyru KonoHKa 
AomHa 6bnb ysennqeHa AO 27 rbtc. ne~a~y~oyne9. 

M ~ W H H K :  Energy Statist;cs Yearbook: 1993 (New York: United Nations, 1995). 

*b~eropnn "pa3~bITble CTpa~b!~ BKnmaeT CUJA, Ka~wy,  Espony, flno~nm, Aec~panun H tiosym 3enananlo, a 
TaKme 6b1surnA COB~TCKH~ C0103. B " ~ ~ ~ B H E ~ I O U H ~ C I I  mpa~b~"  BXOW rocyAapcTBa naninc~oii AM~~HKH,  A~PHKU, 
~ H H  ( ~ p o ~ e  S~OHHH) H O~eannn. 

Teep~oe 
TOlUlUsO 

93981 
3130 

20056 
18863 

616 
42131 
23540 
6281 
3545 

26231 
6 10 

41 I 5  
6636 

MCTWHWK: Thomas 6. Johansson, Henry Kelly, Amulya K.N.Reddy, and Robert H. Williams, Renewable Energy: 
Sources for Fuels and Dectricity (Washington, DC: Island Press, 1993), pp. 594-5. 
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119407 
3859 

60070 
32093 

5456 
34132 

4886 
2264 
8579 

34095 
3204 
5158 
6802 

npnpo~nuk 
ra3 

7792 1 
1548 

26474 
22362 

2461 
13443 

661 
460 

2223 
33109 

1307 
2699 

14745 

we* 

23599 
. 78 

7730 
6645 

89 
3827 

27 
74 

2714 
11874 

' 4009 
1671 
1298 

apyme nc- 
TWHHKW 

9%6 
195 

3266 
1684 

1478 
2260 

547 
255 
443 

2569 
244 
78 

631 

Bcero 

324073 
8805 

97598 
81751 

10095 
95830. 
26679. 
9338 

17505 
107852 

9153 
13724 
30042 



Ta6nuqa 5. KonUqeCTEm naepnblx peawopos no peruonav (vaii 1996 r.) 

* B~nloqaer nnrb peatmopos. He BneRennblx B aKcnnyarawlo, no nonyrmnrumx nHqeH3Hn no cocronHHI0 Ha Mati 
1996 r. B CWA, Ap~enun, Kanaue, rep~annu H HHAHH. B ~ n w a e ~  TaloKe peaKTopbt. .qocrHruHe KPMHL(HOCTH, no 
noKa He ~b lpa6a~b l~a loq~e  3ne~rpoanepm10 B KoMMepecKHx ~acurra6ax: naa B F l n o n ~ ~  H no onnoMy B CUlA H Py- 
MblHHH. 

UCTWHHK: Uranium Institute website (http://www.uilondon.org / netpower. html) 

nPOM3BOflCTBO 3JlEKTP03HEPrMM HA PEAKTOPAX 
PA3JlMLIHblX TMnOB 

* Moqnocrb BOZUIH~IX peatrropon noA AasnenHeM 
(nBP) cocrasnneT 219391 MBT, a BOPPH~IX KHnRqHx pe- 
aKTopos (6BP) - 75519 MBT. 

** He6onbww KOnH'leCTBO M O ~ H O C T ~ ~  fl0 npoH3- 
so~crny anetmpoaneprn~ (Menee 0.1 npoqema) npwxo- 
Amca Ha ApyrHe runbl peatmopon. 

HCTWHHK Uranium Institute website (http:/ 
/www.uilondon.org/reastats.html). flaunbte no pearno- 
p a ~ - p a m n o m e n n ~  s3mbl ~ 3 :  Nuclear Power Reactors 
in the World (Vienw International Atomic Energy 
Agency. April 1995). K HUM 6 b m ~  ~06aBne~bl 280 MBT B 

CBn3H C nyCKOM PeaKTOpa M o n ~ y ~ y  B ~ ~ O H H H  B anpent? 
1995 r. 

rpa@u~osble pe- 
alcropu 
25168 MBT 

TBP 
17851 MBT 

Typ6unw u30nd 2-409 ( M O ~ H O C ~ ~ K )  550 nBm) Ha 
Bempo6Oi cpepme onono ,438~~0, wmom Texac 
Yucma~, 6O306~08n~ema~ snepzun 8empo - no- 
dexnwfi ucmovnun 31(OHOMUYHOZO u H ~ ~ ~ X H O E O  

31iepzocna6~enu~ 8 paionax c cunbnw~u Bern- 
paflu. 
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i YPoam* 
Kpom roro, ~cnon~3owne HcKonaeMoro ronnuaa H~I- 

HeWHHMH MeTO-H CO~epXUT PUCK KnHMaTHrleCKHX H3Me- , 
H~HHG, KOTOPble nOKa He WIeHb XOPOUK) H3)PleHbl, HO MOW 

6 ~ ~ b  IC~T~CTPO@~(~CKHM~ H H ~ O ~ ~ ~ T M M ~ I M H .  C w  BC& 
snaor, HcKonaeMoro TOMHB~ n p ~ p o ~ b ~ i i  ra3 o 6 e c n w n ~ ~ e ~  

M ~ K c H M ~ J I ~ H ~ ~ ~  YpOBCWb BblXOm 3HepWH Ha e#iHHw BM- 

6pcxa yrnepow 0-0 npn y p o ~ ~ e  coape~enHoii re- 
! norun n p u p o ~ b l f i  ra3 c a ~  no ce6e ~e cnoco6e~ yAoane- 

&HO npuHHwm BO B H H m H e  TOT m, W O  IIOT~~HOCTM e 
3 ~ e p r n ~ 6 0 n b l u ~ ~ m m  Hacenetiun ~ n p a  ce rom ~e y~oane- 

ro-o 60nbluef i  (xo~n u ~e BnonHe wr(en~ofi crene~w), 
rleM BblAWeHHe YmeKHCJIOrO ra3a Ha MemMOneKynRpHOM 

YposH'=* 
6 H ~ H e u r ~ e f i  CHTywblU aTOMMSl 3HepreTUKa BblAeJlReT 

r0-0 MeHbllle BpeaHblX B~I~POCOB, rleM HX I lPOHBB~HTUI  

1 npn cxura~uu nc~onae~oro ~onnn~a. OAH~KO o ~ a  ~ e c e ~  

i ra npn ncnonwomnn uc~onae~oro ~onnnm. 

i 
onopa Ha e d n o e n n e ~ w e  pecypcbl (Am BCUMO~LIX He- 

OrpallHrleHHblX HCTWHHKd ~ H ~ ~ T H H )  npH COBpeMeHHblX l.@HaX 

Ha TOnnHBo OCTalOTCSl 3KOHOMHWKM H ~ ~ H T ~ ~ ~ H ~ I M H  CyiR 

TOrO, ~ 0 6 b l  H e M w e H H O  CO3wTb m&bH& 3 H e p  

remtcn. K a ~ o e b ~  me m p n a ~ b ~  h n a c ~ o f i ,  ~ a ~ ~ e x ~ o f i  H 

i THT~TOHH, H C K O ~ ~ ~ M O ~  ~onnnw O K ~ W ~ T C E ~  &nee npne~ne- 
MblM 3HePTeTHYeCKHM HCTOs(HHK0U CK) CPaSHeHHK) C ~ T O M H O ~ ~  

I a~epr~ef i ,  OaHaKO ero H~?O~XOAHMO 6 y ~ e ~  AOnOnHHTb UC- 

n o n m o ~ a ~ n e ~  ~ p y r ~ x  aneprerHrlecKnx pecypcoe. ~KOHOMH- 
i 
I r t e c ~ u  H ~ K O ~ O ~ H Y ~ C K H  o n p a n w ~ ~ e  ~ e p b l  no pacurnpe~nn 
1 
f 

no~pe6ne~~n yrnepoAa, KoTopue n o 3 ~ o n n n ~  6b1 ero a&op- 
~ H P O S ~ T ~  H YTHnH3HpOBaTb TaKHM O ~ ~ O M ,  r(TO6bl npn 

I  TOM B a~owocwpy ~e s b ~ ~ e n a n c n  y r n e ~ u c n b t i i  ra, T- 

pC!Hla&b~&5 (B PlWOFfaX C B M C O K ~  CKOptXlblO Belpa 
mn BIS~COKOG ~ncomqneR H H~~HWHTM~H~IMH rr;in~a~n), 

K-no, 31H HCTOrlHHKU 3iiePlWH hfofyT CTaTb OCHOi3d  

3HepreTUKbl TOJlbKO B HeOl lmWleHHOM 6 y ~ y u e ~ .  OAH~KO 
nocrenennblf i  nepexoA c n ~ o w ~ o  6u t iawn yxe c e k  
ny-reM nocrenetimro a n m e H n n  C T ~ ~ M ~ C ~ H  T~XHOIKITH~~ no- 
n y H n n  connw~ofi n B ~ T ~ O B O G  3neprun  H npn ycnosnn 
n o s b l u e w i n  uen na ypatt, y ronb  H H@T~. Ywpen~oe uc- 
nonmomiwe H C K O ~ M O T O  TOMHBB (conpoeonqpe~oe HH- 

WHePHblMH MepaMH no npeAOTBp~eHbI l0  Bbl- YrneKbl- 

UlOrO Ta3a B ~TM-PY) B CWeTWHH C B 0 3 0 6 ~ 0 ~ J l l e ~ b l ~ ~  

U C T m H H W H  3HepWH H HwllC\y C m b l W H H e M  3@eKTUB- 

rn 3 ~ e p r o n o ~ p e 6 n e ~ ~ n  &newno 6ar mwyurylo anb- 
repHantsy  m ~ l  c o 3 w ~ n  ~ K O H O M W H ~  n q e m o f i  s~epre- 
TUKW 6y~yulero. 

8 eepane 1996 r. CUlA ~ H O B H ~ H  pa6ory BO~HHO- 

r0 npeCInpHIlrHIl BbaWIeHHlO flJlyrOHHR 0 C a ~ ~ a - P b l B @ p ,  

MOTHBHP~F~  TO H ~ O ~ X O ~ H M O C T ~ K )  w y n p a ~ n e ~ ~ ~  o~pymm- 
uei i  cpe~\oR", xo~n penpoueccuHr npeactmner c& 
HWXYAUIH~~ B a p U M  ~ H n H 3 a u H H  flAyrOHHIl C TWKH 3 p H M  

W H T b l  o~pymmuefi Cpwbl ,  3AOpOEbIl o 6 u e c r s e ~ ~ m  H 

nepcoHana (1). 
MHoX~CTBO 3KOHOMHYeCKHX, TeXHHUeCKHX, 3KOnOfHW2- 

CKHX apI'yMeHTOB np0TUB blCflOnb3O~HHfl NIYTOHHII, a TBK)KL! 

COO~P~))<~HHFI ~ ~ ~ O ~ ~ C H O C T H ,  He y6efi~nn Tex, KTO 

n p e m e M y  Bepnt  B TO, rro nnyro~nq rrBnsiercx UeHHbtM 

3HepreTWeCKHM pecypcoM, ~ 0 ~ 0 p b l f i  6yae~ HrpEtTb Aonro- 

CpWHylo ponb 6 r n o 6 a n b ~ o f i  3HepreTHKe H 3KO)IOMHKe. 

bnee roro, a ~ ~ ~ ~ a n t  n c n o n ~ ~ o ~ n ~ l  n n y ~ o ~ n n  ~WHMBKIT 

BIIHllTe~bHbfe CIOCTbi E KnWeBblX CTPMBX, 6KJlK)slBFI POCCWK), . 
@PZW~@IIO, %OHHK), B e n u ~ 0 6 p w T a H n n  H, B ~eHblIl@fi CTelle- 
HH, C O ~ H H ~ H H ~ ~  k a ~ b l .  

Cyqecrey~or rny6o~ne Konqenrynwbte p t t o r n a c w  

M e w y  ~~KOBOACTBOM CUlA n Poccun O T H O C ~ W O  TOTO, 

Fl3JlReTCII n H  nnyronuii L(eHHOCTbI0 HAM HCTmHHKOM pH- 

~ O ~ H ~ H I  poccniic~oro npmenwma COCTOHT E TOM, wo 
nnyron~fi npeAcTaenaer c h i  ~ b t f i  a t iep re~~c tecunG 

H HMeeT 3HaWtTeJlbHyI0 3KOHOMHrleCK)W 4eHHOCTb. B 
TO xe BpeMn MHorue aMepnKancKue nnaepbl, HanpuMep, 

MHHHCT~ 3 n e p r e ~ n ~ ~  Xefi3en O'nnpn H COB~THHK npe3naeH- 

l a  HayKe  OH X. ~H&HC, paCCMaTPH8aDT ~36bIT011- 

H M ~  C TWKH 3 p H H I I  BOeHHblX norpeb~ocrefi WIYTOHM~ E 

Karecrse  H m w H u K a  pwc~a. B HccneAosaHnnx, n p o a w e w i b i x  

H ~ u o ~ a n b n o i i  A ~ w e ~ n e i ?  HayK B 1994 n 1995 rr., AenaeT- 

C5l BblsoA, W O  H C ~ O n b 3 0 W H e  nnyrOHHn 0 peamopax A3C 
6 b m o  6b1 Y6bITOWbtM, I lpHHHMU 60 BHHMWHe 803- 

m x a i b l e  A O X O ~ I  or n p o m  s n e ~ ~ p a 3 ~ e p r ~ ~ .  ~ T U  y 6 b m  

6 b m u  6b1 T o r 0  me noprram,  TO n crou~ocn weKnom8a- 
HHFl nnyTOHHI1. Pa3YMeeTC9, H E CO~AHH~HH~IX WTdtax  

MMeloTa TaKHe OpraHHxiqnn, m, HanpnMap, AM~PUKBH- 
cKoe mewoe o6qem30, r ( b ~  B ~ ~ ~ Z I C ( ~ I  na nnyroti~k, C K ~  

pee, 6 n m  K ~ O C C H ~ ~ C K O ~ ~  ~O~HL~IH.  bnee TWO, e CUM, 
B lcn lo rm MHHHCTepCTBO 3HepTeTHKH, IlOJl-My P a C n P  

m e n w  mcqxmnn B nonmy ncnonajownn nnyrmng B 

A e G m e y l o i q ~ x  s~epre~wecwx pewmopax B m e e  UOM- 

noHewra tonnnm, npeamasnnlowero cd% cMecb OKCHJ~B 

ypaHa H nnyronnn (MOX-ronnnm). A H a n o w ~ ~ e  timepe- 
Hnn ebtcKa3btmncb H ~ O C C H ~ K H M H  nHRepaMn. 



Bonpoc o qeHHocm nnyrmnn B WnrocporHoM nmm 
CerowR iie MOmT p-- mmQM mC\enm 
Kmme H C-pHble f l p o 6 ~ #  OT AOnrOCwHuX 

n + ~  3~epremroc.  h u n m  w s a w c n ~ b u c  waqo- 
~ n f i ,  B KUT-blX W T e n b H O  -eanscb C T ~ ~  

penpoqeccutira H npou3~0acrea  ronnnee, n p M x o w n  K sm- 
may, wo w-38 ~ W H H  6onwtnx - new- ypa- 
~ a ,  B H~CTOII- speMn nnyminA He R ~ ~ ~ T C S I  ~ W O H O M ~  

a BblrONblM W A O M  TO(VIHBB H He 6 y ~ T  TUOBblM B & 
~ P H M ~ M  6 y m e ~  (CM. ~ O B ~  -). pB3AWUW 

3TY TOriKY 3PeHHR. ~PHHHM BO BHMWHB flp-HB 

Aeuresoro ypwa n cepbe3Halx omceufi c TWKH 3fKSlHR 

6tmmac~ocrw, MM nonaraeMrl, wo d x o ~ m  AocTHweHne 

npHH~IlMaJlbHOr0 COrnaCM 0 llepeme CerOAHR 

B @op~y, ~e npnromw JW cwww OPY)IO(% ~ P M  yule- 
swn C-HUH M ~ X ~ H H ~ M ~ ,  KOTOP~IA -=nun 6b1 ncnonb- 

30BBTb er0 B KaW2ClBt2 HCTgr(HHKB 3HepmH 6 ~ 0 J l m p 0 r l H O k  

IWpClleKTUW, B UQMae, €!UH 3KOHOMWeCKHe YCJIOBHH H 

CMlywHfi B 06naCTH HepaCflpOCTpiuteHHR l43MeHIlfCII B Am- 
T ~ T W H O ~  meneHn, W&I namnm  TO. 

Mbl  flpeAnaraeM A8e OCHOBHble PeKOMeHAWHH OTHOCM- 

TeJlbHO obparrleHHR C nAflOHHeM B KpaTKCP H C - P  

H& nepcnemm: 
1. W 3 6 ~ ~ 0 r l ~ b l f i  ~ ~ e ~ ~ b l f i  IInyTOHHfi H m b  3 n e p r e m e  

cKMfi n n p ~ n k  A O n E H  6blTb OCTeKJloEWl TaKMM c~ocO~~OM, 

d b l  ero 6b1no WeHb cnomo n o x m ,  a ~ S I  H e n p H -  
~ e n b e r s e ~ ~ ~ x  c r p y ~ ~ y p  - Kpaiine 3arpymmbm, nocs~op~o 
usen-b H ucnonbxmart, npn C O ~ ~ ~ H H  mepnoro opymw. 

&w TOTO, (lt06bl Tapai~~pOBaTb, r(TO n n y r ~ ~ ~ f i  He by- 
fieT ucnon-~bcn npu n p o n 3 ~ 0 ~ c ~ ~ e  w e p H o r 0  opy>lor~, 

~ e 0 6 x o ~ n ~ o  npnaecm ero B ctxipny, He n o 3 B o n n l o w  

IlpMMeHSWb er0 B O ~ ~ H ~ H O M  f lpol43BOAa. O~HHM H3 Ta- 

KHX C ~ O C O ~ O B  IBnReTCI CMBUllHHe lWyTO)IHR C 60nb I l JH~  

I n o n m w  npn ero ~ H H  uew~-137. I 

~ o n u r l e ~ r e a ~  MAKO~O cTeKna n nmeueHHe  ero 3 a r e ~  B 

MeTaAnH'leCKHe K ~ ~ T e f i ~ e p b l  C UenblO W a l I H I I  CTeKnnHHMX 

6no~oe. k flpOqeCC HiublBaeTUI OCTeKnOBblWHeM 

( B H T ~ H + H K ~ ~ U ~ ~ ) .  KOHU~HT~~WII n n y ~ ~ ~ u n  B cTeKne MOET 

BapbHpoBaTm OT OaHOrO AO HeCKOnbKHX npoqeHToa. HH~-  
Kall KOHl&!HwMn 3aTpYAHReT XHueHHe HnM IlOBTOpHOe 

w a n w e H n e  nnyroHHn, owwo yBenwneaer KonHrlecreo 

CTeKnRHHblX 6n0~08  H, Cll~OBaTWlbHO, d y e 1  b o n b ~ t ?  

Mecra mn xpatielrnn. nostopttoe naemw~ne nnyroHnn WJ 

CleKna MOWT OCyIlleCTBnllTbur 6€!3 WHMeHeHHR qpe3MepHO 

UIOIW& TeXHOJlOmM. 

C qenblo MaUCMMaAbHo 3aTPymHTb flOBTOpHOe H3Bnere- 

HHe MYrOHHR H, TeM CilMblM, C w f b  6 0 n w  r a ~ l M ~  er0 
HepacnpocrpawHHn, ero MO)KHO C M ~ W ~  c B ~ I C O K O ~ H O -  

aKTHBHblMH IlpOaYKTaMH AeneHHII, HanpHMep, 4 3 ~ * 1 3 7  
wn C M ~ C ~ K )  ~ ~ O A ~ K T O S  AeneHnm, &psjo=wnxu, Ha npe- 
AblL\yU#!fi CTMHH T ~ X H O ~ O W W C K ~  W M K H  PeflpOrleCCMH- 

ra. 3ru B w e n n m u n e  ra~m-wnyw~ne MarepHam CT- 

HC~~~HHKOM c t w p ~ e n b d  ~ 0 3 b l  p-nn mn n&om, m 
n o n b ~ r a e r u  noxmrt, coaepmnii nnyrcwwfi ~ f e w ~ n ~ f t  

6no~. 0-0 ta~ofi m o a  ~ ~ B B ~ T  CTOHMOC~~ w 
B T O ~  ~ 3 3 n w e ~ n n  nnyrmnn, ecnn r a ~ a ~  Heo6xo~~mmb 
B ~ ~ H H K H ~ T  K O ~ ~ - A H ~ ~  6 6ymen.  BO~MOXJW "301~)tan 
cepe~1una" cocmm e TOM, wo6b1 0 ~ t e ~ ~ # ) 8 b l ~ i l n  n n y ~ o ~ ~ R  
B CMNH C APYIWMH 3A@MeHTBMH, B -, VMM-232, 
M m u T b  CKmWHHYIO CMeCb 8 K O t o p O M Y  
6- 6~ n p ~ a m  ~ b w m m s ~  p a a ~ ~  n y r e ~  nc- 

60nwun Ken- WKO~O cre~ne (n mpx rwe- 
pnanos) npn WHH creKnnHH#x 6moa h k ~ ,  
flpeAHB3HWeHHMe &JlR XpaHeHHR 3TWO C l e m  (H~U caMH 

CTeKnHHHbW 6JlOKM), H e o 6 x o ~ H m  qenam B b K : m v -  

THBHbIMH C TeM, rtT06bl MX 6bUK) m b  no- 
2 & WXMMMWCKH~ npempnmn, - -Hm, 

M KoMM€!prleucHe, f l v W I w  m T e p m # ,  nmm 
H e  CUIFl n - A m  op-, c Wm 
OCT~~OBKH H B K O ~ ~ ~ H H R  3anacoe opyxeii~wx Marep- 

I l v b c r s a  POCCMH n CUlA A o m m  peiuan wqm+ 
m r e c ~ ~ e  npo6mw, c s m t i b l e  c pacwennmrolqHMncn m- 
~epnana~n, nyrm ~ H I I  M~~~HH~MOI,  OTWWWW 

0366WeH- TeX, KT0 I I O m T ,  WO WIY~OHH~~  SIMTCSI 

WeHb qeHHb1M WCrWHHKOM 3HepTHH 6y~yqero. Mbl peK* 
~ ~ n e  myx Aononnmenwbax ~ep:  

1. -Me MemapOL\HbU< 3-08 -0 ton- 

nnea, peamopos A X  B mwxne cpeclcrea, r a w -  
pymqero AonrocporHoe C C M ~ H H ~  Pa3PHblM l@HaM. 

%M 3anacbt Moryr  6m-b COW~HLI HB 683e H36mwm 
BoeHHorO B ~ K O K ~ ~ H H O ~ O  YpaHa. 

2. a n  @wnwcoe~e rapamH nos~oporo ~ 3 m e e  
HHIl nnyTO)(HFI H3 OCtelUlO3aHHOTO COCTORHIIII, eUlH K W m  

n&o ~ a ~ o e - n n 6 o  racy- npnaer K EM-, wo  TO 

3KWOMWNKH. Bbll'OAHO npOM3BOACTBa 3 ~ e p m u .  T ~ M  
C~MMM, p o c c ~ h o e  H wyrne npaw~enbcrsa c o x ~ r  
B O 3 M O T  no m n - M K )  n n y r ~ ~ n  B 6 y m e ~ ,  
ecnn 3m 6 y m  ~KOHOMW~CKH qenec+~~~. 

3 r ~  ~uam Aonxnw  C ~ O C O ~ C T B O B ~ ~  n p e ~ m ~ u m  one- 
C ~ H M ~  OTHocHTeAbHO 06eClWleH~R CblpbeM flpow3-rn 

--or0 ~onnnsa M n o 3 B o n m  y x e  B ~ p a ~ ~ o c p a r d  
n e p c m n e  npncrynmb u o c r e K n m b r w n n  nnvot tnn.  

Cpeclcrea m aroro MornH 6w npe~oc~aemb npa~menbcrso 
CUIA, a p a ~ t t ~  Esponek~oro c o m a  H Anonnn. 

B Hacronum BpeMn nMeloTuI 0 6 n a ~ e ) ~ ~ m o u n e  npn- 
3HaKH flpOBQJeHHli IlOnMTUKH B 06- HepaCn-HMl, 

B CO~L\MH@HH~IX ~ T ~ T M  H POCCHH. CUJA He nepepa6a~bl- 
B W T  oTp&OTaBluee TOWlHEO KOMMeprtea<MX -0pOe 

(XOTR OHM H npo~omeao~ aucnnyaTaqnm soe~noro ~ U C P  

XHMHWXKO~O n w p n m n )  n mwnn cepnlo ~ c n w a ~ n f i  mi 
YCTaHOBKaX CK) OCTeKnOBMBaHHK) BblCOKOaKTMBHblX OTXOAOB 

e Ca~a~na-Pu~epCaA~ B mare h a  Kaponu~a H YXT- 
Bannu 6 UltaTe ~ b d o p n  Poccnn pacnonaraeT ropejno 
60Jlbll.I~~ OnblTOM, r(eM -tieHHb!e U~T~TM, no OCrelcnO- 

BMIWHIO B ~ I C O K ~ H ~ ~ K T H B H M X  OTXOAOB Ha ~ l e h y i o q e f i  

ymwome B ~enn6n~me-65. Kporm ~oro, 8 Pa~neso~ HH- 

crHTyre s (him-fle~ep6ypre ma r a m  npom4nna s~cne- 
pwm~ no ~ K ) W H K )  nnyTmnn, co~epxaqerou1 B 

IlJlyrOHHeilblX OCTan<ax, H€?l lpHrO~blX #Nl HCflOnb30MHHR B 

K- TOlUlH33. C O E ~ ~ M ~ H H M ~  pa6OTbl B POCCMH, Hapw 

c nccneaaxwmMn B m e p n u M c K n x  n a b o p a ~ o p u ~ x ,  tianpu- 
Mep, e C a ~ ~ ~ ~ a - h ~ e p C a i i ~  n Haqwn iamtoA  na6opa~opnn 
B OK-, rawnu 6w o6euwnn OCHOBY mn ~ICTMBHCXO 

B3aHMO8MrOflHwO COTpyflHMWCTBa fl0 peUeHMt0 0 ~ 0 f i  H3 

HaU60n€!e aKTyiLnbHblX f lpo&le~ H U r O  BpeMeHM. 

n p w e m  Knnmw H EnbUHH AO~KHW yxe c e h  
npHHmb pC2WHHe 06 OCTeKnOBblWHM flnyT0liMR B W X  

I lpeCIOTBp~eHWi noflMMHSl Ha PblHKe. B KWf3- 

cme nepewo m a ,  POCCHH H CUlA wrnu 6~ co3clart, ~ e a  
COBMeClHblX IlHnomblX IlpeAnpHRTMR IlO OCTeKnoeblBaHHK, - 
no o m  e m o t i  m e  - B. pa~w pean-n n p  
rPaMMbl TeXHMeCnWO CorpY~HHrteClBa B 06naCTU -- 
HOCTM paqennnmqwm u a ~ v a .  

~ H H ~ H H ~ ~ M  Ul i tTaM H POCCHH H ~ ~ ~ X O A H M O  flW- 

PHTbCSI 0 3wb lTMH HX W X M M W R C K H X  I l ~ p H E r n t f i  H He 

Hcnonwamrt, m n i i  B wetme TonnnBa rn A3C. 3a- 
E M  HM -0SaftO 6bl  f l ~ ~ ~  COBWXl'Hble YCHnHR CK) 

y&Ka~mo wylw mcypapcrs rocnepOBart, wx npl4Mepy H 

T- w p ~ r t ,  npeCVlpnmn no nepepahme. 



n p n ~ m m  
1) Cw,: Noah W s ,  Risky Rebpse into Reprocessing 

(Takoma Park, Maryland: Institute 
for Energy and Environrnentd 
Research, Jan. 1996) 

HCXOAHW~~ marepnan - ~a~epnan, w sennmq~iicn p a c ~ e n m l o ~ q ~ ~ c ~ ,  HO ~ o ~ o p w j i  ~omer 6un npeo6pajaea~ B Hero. 
OCHOBH~IMH HCXO~HWMH MarepnanaMn nsnnlorcn ypan-238 M ropn6-232. 

nporon - nonowrenw 3apmceHtia 3 n e ~ e ~ ~ a p ~ m  rtacmqa c x t p w o ~  paeHbtM snempony, no B 1836 pzu trmcenee 
ero. 

Pacqenn~e~vfi warepnan - naps atom8 ~ o ~ o p o r o  Moryr 6bm pacqenneubl npn ~ f k p ~ u p o 6 x e  sb1co~o3~eprewe 
CKHMH nehpo~a~n .  ~ ~ ~ W M H C I B O  nomamqnxcn menneHHto MatepHilCloB He IIBIIZIIOTUI PaCqennnmqnMnw H He MQ 

ryl llO~epXb4BaTb UeflHylo peaKl#llo. 

Il~epwoe aenewne - paculennetlw nppa aTma ~~noanoro anewema w nee 6onee nerrux ~npe; 06b1wo conpoaower 
UI BbWeneHneM 3~eprnn. a r a w e  on~o ro  Hnn donee nekrpo~oe. 



Nuclear Wastelands. A Global Guide to  Nucleor 
Weapons Production ond Its Health and 
Environment01 Effects 
MIT Press. 1995 (produced with IPPNW) edited by Arjun 

Makhijani. Howard Hu, and Katherine Yih 

Aa~nan Knnra npennanawna nnn cneqnan~~~on. w e n -  
TOE, nonnTnrecKnx nenreneii, xypnanucrolr, p a m n ~ o n  
obqecrsennblx nsnxen~fi 3a MHP H Oxpany OKpywaqeR 
cpenbl. Ona pacc~a3blmer 06 n n o p n ~  nnepnbtx n p o r p n  
scex 06bnsnennb1x H (P~KTHWWX np.epnux r o c y w  
BHWM~HHIO rmarenn npennaravrcn noKynem n neranb 
~ b l f i  aHMH3, nPHOTKPblWW COlWMeMylO R W M T M M -  

BaMH 3aBeCY CeKpeTHOtrH H &Ma l i4  npH3BZtHnylO CKpbm 
yqepb, H ~ H ~ C ~ H H ~ I A  HaCeneHHO H npnpone .pH C O 3 W H H  

opymn. Koropoe n~o6b1 npennanareno p.nn nx aaqnru. 

"HUKOKO~ 6yayqee uccnedci?unue no Bonpocarn ndepnon, 
opyxun ne dydern yfieaurnenbnurn, ecnu ono ne codep 
x u m  ccbmo~ no smom mpyz. 
Monaran C~nn, "rapnnan" (Ben~~c6pmannn). 9 antyna 
1995 r. 

Fissile Materials In a 
Glass, Darkly, IEER 
Press. 1995. by Arjun 
Makhijani and Annie 
Makhijani. W~eercn pyc- 
CKHR nepeson: *Rnepnble 
Marepnanbl cnso3b ryc~noe 
c re~no?~,  IEER Press, 
1995. 

npencrasnner CAR ~ O K -  

nan IEER. conepnmqnir 
aHanH3 BapWOB YTHllH- 

aqnn nnyronnn H B~ICOKD 

06oraqennoro ypana. a 
r a w e  penoMenqaqnn or- 
HOCUTenbHO IlOnHTHKH no 

~~ ~ 

ronuylo nnn comanun nnepnoro opynrun. Ao~nan nanan- 
saei Ha TOM, '1i06b1 CUlA n36panu ocTeKnonbtmnHe nny-ro- 
nnn s Kauense sapnanra pnH3aUHH ( K ~ K  anb~ep~arusy 
cxwrawn ero B pea~~opax). 30 nO3BOflHnO 6b1 nobynun 
ApyrHe CTpaHbl npeKpaTHTb H3BneKaTb nnyT0H~k M3 0 ~ p a b -  
rasuero ronnnm sneprernrecxnx penropos. 

rEcnu u ecmb oJno Oeqb, Kornopym n ofinapyxun 8 &I#- 

nofi 06nocmu [ymunu30quu n d e p n ~ ~  ~omepuonOB], 3mo 
- Kpafi~e ~c7nblfi &60p Jl/7QKi?lUVeCKUX &PuoH~O~, KO- 

rnopbmu M ~ I  6 noc rnon~~ l j  rnornenm pocnonozoern, u 
urnenno n o ~ m o ~ y  n c moKurn s n m y ~ u o d ~ o ~  Bcmpemun. .. 
3rnom don nod,^ 
TOM rpaM6nH. 3aMeCTHTenb MHHHCTPa 3HepreTHKH CUlA no 
soccranoanennlo o~pywtoqeir cpenu H perynupoaanno 
OTXOAOB. 

Plutonium: Deadly Gold o f  the Nuclear Age. by 
IPPNW and IEER. International Physicians Press. 1992 

B M ~ ~ K O R  06norme. 178 cc.  u e w  5 17. Hneerca a nepe- 
w e  na nnoncrnii, h ~ l y x r n i r  n H ~ M ~ ~ K w R .  

Radioactive Heaven 6 Earth. The He&h and 
~vironrnentol Effects o f  Nucleur Weapons Testing In, On, 
and Above the Earth, by IPPNW and IEER, Apex 
Press/Zed Books, 1991. 

B m m d  obnome. 193 cc.. Uew: 1 17. 

The Nuclear Energy Smokescreen. Worheud Safety 
ond Reliability and the Science Eased Stockpile 
Stewardship Program, IEER Report, 1996. 

Uena: $10. Kpar~oe n3nomenue noKnWa u~eercn s nepe 
none ma pyccmk n ~nrai ic~nR (6ecnnaw). 

KECIlnATHblE 6lOnnETEHH 

Physical. Nuclear and Chemical Properties of Plutonium (*) 

Uranium: Its Uses and Hazards (*) 

Incineration of Radioactive and Mixed Waste 

(*) Clueercn B PYCCKOM nepesone 

ieer.org m n  nonyremv nocryna II nawwn 610fi 
nemisw n npyrd n t + p ~ a q u n  IEER, s~nlaran 

no~nuorepnb~ir Knacc no rexnmeclcowy 
HHQ O.TeMmeCWM C I W M  W a l i H O W R M  K 

n a u ~ ~ x  nybnnwii./ 



Abrahms, C.W., M.D.Patn'dge, and J.E.Widrig. 
International Nuclear Waste Management Fact Book* 
Richland, Washington: Pacific Northwest National 
Laboratory (for the U.S. Department of Energy), November 
1995. 

3mo ~ebonwrozo  mu ~ u m  npedocmaUem 
demanwym u~Qbopoyum no H&PH~M 06bexmo~~ 
O~HU304URM U UX nepCOHOfly 6 pCrMU4HWZ CmpCr- 
Haz ~ u p a .  

Albright, David, Frans Berkhout, and William Walker. 
World Jnventoq of Plutonium and Highly Eirriched 
Uranium 1992. Oxford and New Yo* Oxford University 
Press, 1993. 

3m0 - ~ou6onee n0nHbd U ~adem~h ld  UCmOVHUK UH- 

@op~oquu wupo~od o ~ ~ ~ c ~ ~ ~ ? H H o c ~ L I  no opyxed- 
HoMY n/lJlmOHUK) U & c o K ~ ~ ~ ~ E ~ ~ ( ( ~ H H o M ~  yp4HyB CO- 
&pxou(uii 06wup~wii moccu6 &HHNX UcmopuveCIy* 
zo xopoKmepo. H e ~ o m o p e  ~oubonee cospeMe~~ue 
a o ~ ~ u e  6unu 6 K n w e ~ u  6 tiacmomqui 6mmeme~& 

Berktput, Frans, Anatdi Diakov, Harold Feiveson, Helen 
Hount, Marvin Miller, and Frank von Hippel. 'Dikposition 
of sepuroted plufonium~, Science & G l W  Security 3, 
Nos. 3-4 (March 1993): pp. 161-213. 

fl@ocmasn/lem demonwwii o~onu3 6apuo~mo6 
ymunu30quu myrnoHufi 6 K n m o ~  6e30n0~~0e cwo- 
dupoSo~ue, MOX*onnu& u ocme~n08618o~ue. H$o- 
Me mozo, moM pacc~omput3ammwr ncrarnnnH ~apa- 

6ora~noro nnyrmnn. 

Chow, Brian G., and Kenneth A. Solomon. Limiting the 
aread of Weapon-Usable fiss17e Materials Santa 
Monica, CA: RAND, 1993. 

Codepxumcn o~onu3 cmou~ocmu ucnontm&tiu~ 
nnymoHuR 6 peoKmopax ,&woema &60dB umo uc- 
nonb.oSo~ue MOX-monnu& npueeaem K vucmuH 30- 

mpOmOM U3-30 HU3KUX 4eH HO y , .  

U.S. Department of Energy. Plutonium: 7he Fmt Fm 
Yeon - United States Plutonium Production, 
Acquisition and Utilization from 1944 to 1994 
Washington, D.C.: U.S. Department of Energy, February 

- 

H ~ ~ o H u ~  da~nom do~nodo cmono r o c m u  "u~u4uomu t~  
omnpumocmlr, &asU~ymoii MuHucmpoM sHepzemuKu 

CUIA Xeii3m OAupu. A o w a  npu380~ cdenamb docmon- 
HUM 06u(ecm6e~~ocmu potiee cexpemHue d o ~ ~ u e  no 

p a m w n ~ ~  8 u & ~  & ? ~ ~ H O C ~ U ,  CBR)~HHOJ c ~ d e p ~ u m  
opyxue~ .  OH cOaepxum ~novumenwoe ~onwecrn60 

~ Q H H ~ Z  no n/rymoHum 6 CLUA, WKWOR demonwyio UH- 

rpop~oqum no o r n d e n ~ u ~ l o 6 b e ~ r n o ~ .  ~ P U & & ~ C R  &H- 

Hue no aMepuKoticKomy umnopmy u 3~cnopmy nnymoHun. .( 

U.S.Department of Enwgy. Phtonium Working G~oup 
Report on Environmenta~ Sofety and Health 
Vulnerabilities Assochted Wth the Departments 
Plutonrirm Storage, Draft. Washington, D.C U.S. 
Department of Energy, Publication Number DOE/EH-0415, 
September 1994. 

06cyxz3o~~mwr npobnemu xp0HeHu.u nnymoHun 8 
~ ~ M U V H U X  xumuvecwux @OPMOX, 4 momce ego u3- 

I U.S. Department of Energy 
1000 Independence Avenue, SW 
I Washington, DC 20585 I 

n x ~ n o d ~ ~ i i  8 o i i ~ d ,  6 uacmHocmu8 yryawe~ue co- 
C ~ ~ H U R  no~meii~epot3 am zpHeiiuR, vmo npuSodum 
K 06pa3&~um zop~)clux tm06 8 p y n m o m e  pa- 
duonu30. l7oc&we~o cumyoquu 8 CUM. 

Kobayashi, Keiji, Kousoku Zoushokuro Monju (FBR 
Monju). Nanatsumori Shokan, 1994. In Japanese. 

flpuSoaRmwr mex~uvecuue a u ~ ~ u e  no pKmopaM HU 

6~cmpux  ~eOmpo~ox, o m o m e  UH~#WPWO~R no 
o m h w u ~  npoqwMMQ1w no C ~ ~ Q H U U )  pea~mopo& 
pw~amumenei i  8 wupe (c @o~ycom HO peumop 
M0Hdxy). 

National Academy of Sciences. Management and 
Dispowfion of Gcess Wedpons. Washington, D .L  
Committee on International Security and Arms Control, 
1994. In English and Russian. 

COaepwumar onucotiue PQMUVHMX 60puorrmOS ymu- 
nu3Ol(uu u36b1mw~ozo opyxeii~o20 mymoHuR 6 CO- 
~ U H ~ H H M X  Umomaz ,&.u aonweiwezo pacmom- 
~ H U R  pe~ome~aymmm mpu 6apuo~ma: ucnonwo&- 
Hue nnymow 8 momu6Hoii wecu  o ~ c u d d  nnymo- 
HUH u ypa~a; ocrne~no6w8a~ue nnymoHun u ezo 30- 

xopoiienue 6 c8eprzny6o~ux n&w~bn:  xpo~unu- 
40z ~oduep~u&ernm, vmo dance ucnon~a0a~ue 
nnymoHuH 8 novecm8e momu6a nompe6&no 619 
aononirumen~uz 3ompam US-3a HU~KUX yeH Ha y p o ~  
u &co~oii cmouMocmu npou&dcm& MOX- 
monnu60. B OCH~~~HOM,  n d u ( e n o  nanoxwum 8 
CUM, HO poccmompu&mmc~ u oHanmuvHwe ocnetc- 
mu npo6ne~w 6 Poccuu. &.u nonyueiiujv u~ t@p~a-  
yuu no ao~noay 1995 a m. cmomm " h y m o ~ u i i  KOK 

ucmovHuK 3~epzud' HocmoRu(ezo 6mnneme1-w. 

Takagi, Jinzaburo, ed. Plutonium wo Tou (International 
Conference on Plutonium). Shakai Shi-sha, 1993. In 
Japanese. 

Momepuofiw K O H ~ ~ ~ H ~ U U ,  COC~OSI&U~~~CSI  6 1991 Z. 

PocwompuSoemc/l wupo~uii cneicmp 8onpoc06, c&- 
30HHMX C UC~O/ I~~&HUW nnymOHUH KOK UCmOVHUKO 
3~eptuu, & n m v o ~  MOX-monnuBo; onocrrocmu, c&- 
30HHMe C ~ P Q H C ~ ~ O ~ ~ U ' ' K &  JlmmOHUJ7; yZp03u 
depiiozo pacnp0cmpuHeHu.u. 

von Hippel, Frank, D. Albright, and B. Levi. Quantities of 
f isi le Materials in US and Soviet Nudear Weapons 
PU/CEES Report No.168. Princeton, New Jersey: 
Prjnceton University, Center for Energy and Env;ronmento/ 
Studiks, 1986 



cmSo nnymoHuH 6 CoSemc~o~ Come cdeno~w ny- 
meM o y e ~ o ~  ~onuvecmSo ~p~nmwa-85,  &dene~~ozo 
~ ~ ~ U ~ X U M U U ~ C K U M U  npednpu~muswu 8 ~ u p e .  npea- 
cmoan/lem 6onwoii uHmepec c mwKu 3 p e ~ u ~  onuco- 
HUR MemoaoS oyeHoK, ucnanmyeme cneyuonucmo- 
MU ~ e n p o S u m ~ ~ m 8 e ~ ~ w x  opu1~~301(uii~ am mmo8 
vmo6w nodyauma npoSurn~b~m60 npoeodumb donee 
omxpwmym u ~ t @ p ~ o y u o ~ ~ y r o  nanumurry. 

&R nonycreHta a o ~ n ~ o ~  HAH o6pa@i~ecb no 
aApecy: 

Committee on International Security and Arms 
Control 
U.S. National Academy of Sciences 
2101 Constitution Avenue, NW 
Washington, DC 20055 
cisac@nas.edu 

Flavin, Christopher, and Nicholas Lenssen. Power Surge: 
Guide to  the Coming Ehergy Revoluribnn New York and 
London: W.W.Norton and Company, 1994. 

Codepmum aemonb~ym u ~ @ p ~ o y u m  no Ba306~& 
HReMMM UCmOYHUKQM 3Hep2UU. 

a 

i 

wHHL(bl H3MEPEHHII 

Ban - umpwc=w WHW wjmepenM npo~380- wnn rn 
d m m  wpmn. O w  mmnan ovta pawa npH6nmnrenw 
746 Ban. 

run- - O w H  OWH m ~ w r e a u t i i  h ~ t  

10M) ~61) RartRercR f l p n & I ~ j ~ b M d  no-!O @ 
A3C 

m y n b  - nerpwcleucerr ~ H H M W  m a e p e ~ w a  weprww, pas= w- 
~ ~ y B a T T y ~ e = Y w w *  

h c t  - o m  rslwrca K~naBarr n p e f t c m m e T  ca6oR ~ a n y i o  
~ U H H U ~  m p e n w a  uoulmcm ~ n e l c r p o v m n .  

KmoBa~~rac (KBT*) - ean~nqa muepenw -mw, pas- 3,6 
UJIHJWCO~JR~. 3ro - gonnrecrso V m n ,  npon;rse~en~oe nc~orwt 

KOM MO-lo B 1 uBT 38 1 WC. 

Mera- - own MMMMOH. MeraBan (MST) n w a a n n e ~  &OR oc- 
wwym WHHW w3wepenwa rrollyloc~n ~ p y n n w c  meqmmwwii. 
flpw m n m o a a t t n n  mro ~epnnna e u o m c T e  n p w s ~ t ~ ~ a  

m e ~ r p o 3 ~ e p m ~  0 6 ~ ~ 0  HM~IO~CI~ 13- uowom~ no n p o m w -  

ey jnelrrpo3tcep~H* 

fleta- - T ~ ~ H O H O B  (nnn own ~ H N I H O H ) .  K~~~HoMBc; -  
d n o e  n o r p e 6 n e ~ ~ e  snepmn 0 6 ~ ~ 0  wmprtercn s n-ymx. 

f l m m ~ a ~  W H  B We- -pta O w  TOHHa yCJIOBHOT0 

T O M H ~ ~  (a yronbtioM ansneamme) cornmet  npw~epno 29 
unplpbn<oyneii. TWHM &pamu, own n e t m o y n a  paeeH ouono 
34501) TOHH ~ U K ) B H O ~ ~  mnnnm 

Tepit- - own TpWMMOn. 

3- - MHNlHOH TPHNlWOHOB (OWH UBHHTWUIHOH). 

H H @ O ~ M ~ H O H H O ~  areHtcmo m 3 x ~ B ~ ~ ~ ~ n ,  "3nep2un 
6ydytqeto &K#, h ~ ~ a p l a n b ~ o e  n3mHHe 1996 - 
HaCT.apeMn, KM~B, Ha p y m m  M iwrnnbco~ F I B ~ I K ~ X .  

Ljrre~&pmon(r~~u' xyprron noc&u(e~ meLHonozuu 
npou3t30acmO 60306~06n/1e~hi~ u ~ o b e x ~ u x  uc- 
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