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LIEJIb:

» OueHumMb nosioxxumesibHbie U
ompuuamesibHble CMOPOHbI
UCrnoJsib308aHusi ss0epHoU 3Hepauu 8
cospemMeHHOM obwecmee.
Coopmupoeamsb uodeu, cesizaHHbIe C
y2po30U MUpy u 4Yyesioeeyecmay npu
UCrnoJsib308aHuUU sioepHoU 3Hepauu.



[IlpuMeHeHne aTOMHOU 3HEPTETUKA

OHeprug - 3To OCHoBa OCHOB. Bce bnara umsBunusauymu,
BCE MaTepuanbHble cepbl AEATENBHOCTU YeroBeKa -
OT CTUPKK Bbenbs Ao uccnegosaHus JlyHel n Mapca -
TPeOyYIT pacxoda aHeprun. 1 yem ganblue, Tem
bonbwe. Ha cerogHAWHMN OeHb 3HEPrns atoma
LLUMPOKO UCMOSIb3yeTcs BO MHOMMX OTpacnsax
9KOHOMUKN. CTPOATCA MOLLHbIE NOABOAHbIE NOAKN U
HagBOOHbIE KOpabnn c AOepHbIMU  3HEPreTUYeCcKUmMm
yctaHoBkamu. C  nomowbio MWPHOro artoma
OCYLLIECTBNSAETCS NOUCK MOSIE3HbIX NCKONAEMBbIX.
MaccoBoe NpuMEHEHUE B OMONOrMn, CENbCKOM
X034MCTBE, MeauuuHe, B OCBOEHMM KOCMOCA HalUunu
pagnoakTUBHbIE N3OTOMbI.



JHepreTuka: « 3A»

a) ATOMHas IHEPreTnKa ABrdeTcd Ha cerogHAWHUN aeHb JTyyiinm
BUOOM MOJTyHMEeHNA SHEPTUN. OKOHOMWUYHOCTb, BosbLLIass MOLLIHOCTb,
IKOJ10MNM4YHOCTb rMpu npasusibHOM UCTOJIb3OBaHUMN.

©) ATOMHbIE CTaHUMKX NO CPABHEHUIO C TPAAULMOHHBIMWU TEMNIOBLIMU
SNEKTPOCTaHUMAMN obnagatoT NpenMyLLLeCcTBOM B pacxodax Ha
TOMSINBO, YTO OCODO SIPKO NPOABASIETCA B TEX PErnMoHax, rae
NMEIOTCHA TPYAHOCTM B 06ecrnevyeHnn TonIMBHO-IHEPIrETUYECKNMN
pecypcamu, a TaKkxe yCTOM4YMBOU TEHAEHLUMEN pOoCTa 3aTpar Ha
000bIYy opraHM4ecKoro Tonsnmea.

B) ATOMHbIM CTaHLMAAM HE CBOMCTBEHHbI TaKXe 3arps3HeHUs
npupogHou cpedbl  3omnoin, agbimoBbiMK razamm ¢ CO2, NOx, SOx,
cbpoCcHbIMK BOgaMU, codepKalmmMmm HepTenpoayKThl.



ASC, TALU, N'9C-coBpemeHHas
LMBUIIN3aLNSA

CoBpeMeHHasi uMBMnM3aLmsa HeMbICIIMMA 6e3 aneKTpnieckon aHeprun. BoipaboTka
N UCNOSIb30BaHUE ANeKTPUYEecTBa YBENUYMBAETCS C KaXXablM rogom, HO nepen
4YesIOBEYECTBOM YXXE MasiuuUT Npu3pak rpsgyLLero aHepreTM4YecKoro ronoaa n3-3a
NCTOLLEHNA MECTOPOXAEHUN FOPHOYMX UCKOMAEMBIX N BCE BOMbLUNX IKONOrMYeCcKnX
noTepb MNPy NOyYEHUN AIEKTPOIHEPTUMN.

OHeprus, BblgengaoLlasacs B AAepHbIX peakuuax, B MANINMOHbI pas Bbille, YeM Ta,
KOTOPYIO AatoT 0OblYHbIE XUMUYECKNE peakumn (HanpumMmep, peakumns ropeHunst), Tak
YTO TENSIOTBOPHAs CMOCOBHOCTb SAEPHOro TONNMBa OKa3blBAETCS HEU3MEPUMO
bonbLlen, Yem 0bbl4HOrO TONMNMBa. icnonb3oBaTh AAepHOEe TONSIMBO S5
BbIpabOTKN 3NIEKTPOIHEPIUM -- YpE3BbIYANHO 3aMaH4YMBast Naes.

[MpenmyLiecTBa aTOMHbIX anekTpoctaHuumn (ASC) nepen TennoBbiMu (TIOL) n
rngpoanekTpoctaHumamm ([ 3C) oueBNOHbI: HET OTXOAOB, ra30BbIX BbIOGPOCOB, HET
HeobXoaAMMOCTN BECTU OFPOMHbIE 0OBEMBI CTPOUTESNBCTBA, BO3BOAUTL MITOTUHbLI U
XOPOHWUTbL MIOAOPOAHbIE 3eMNU Ha AHe BogoxpaHunuwl. MNoxanywn, 6onee
9KosornyHbl, Yem ASC, TONLKO ANEKTPOCTAHLUMUM, UCMNOSb3YHOLLNE 3HEPruUto
COJTHEYHOro U3Ny4YeHusa nnm BeTpa.

Ho n BeTpsikn, 1 rennocTaHunm noka MasnoMOLLHbI U HE MOryT obecneunTb
NOTPEOHOCTU NI0AEN B OELLEBON INIEKTPOIHEPTUM - a 3Ta NOTPEOHOCTL BCe DObICTpee
pacTeT.

A BCe xe uenecoobpasHOCTb CTpOUTENLCTBA U akcnyaTaunm ASC YacTo CTaBAT nojg
COMHEHME 13-3a BPEOHOro BO3AENCTBUA PagNOaKTUBHbLIX BELLLECTB Ha OKPYXKatoLLYHo
cpeny v Yenoseka.



[MlepcnekTnBbI aTOMHOW 3HEPreTUKK

[Mocne Hennoxoro ctapTta Halla cTpaHa oTcTana oT nepefoBbIX CTpaH Mupa B 0briactu passuTus
aTOMHOW 3HEepreTukn no Bcem napamerpam. KOHeYHO, OT SAEepPHON 3HEPreTUKN MOXHO BOOOLLE
OoTKasaTbCs. TeM cambiM OyaeT NOMHOCTbLIO YCTpaHeHa OnacHOCTb 0bnyYeHns nogen n yrposa
A4epHbIX aBapun. Ho Torga ans yooBreTBOpPeHUs NOTpebHOCTEN B SHEPrmn nNpuaeTcs
HapawmBaTtb cTpoutenbcTBo TAOL n MN3C. A 310 HensbexxHO NpuBeneT K OONbLLIOMY 3arpA3HEHUIO
aTMocdepbl BpegHbIMU BELLLECTBAMU, K HAKONSEHNIO B aTMocepe U3bbITOYHOro KonnyecTsa
YIMEKUCIIOro rasa, U3MeHeHMo Knmmara 3emnn n HapyLeHuo TennoBoro banaHca B Mmaclutabax
BCeun nnaHeTbl. Mexay Tem rnpuspak SHepreTUYecKkoro rofiofa HaunHaeT peasibHO yrpoxXxaTtb
YenoBe4vyecTRy.

Pagnaums - rposHada n onacHasi cuna, Ho rnpu SOSMKHOM OTHOLLEHUW C HEW BIMOSIHE MOXHO
paboTaTb. XapakTepHO, YTO MeHbLUEe BCero bosTca pagmaunm Te, KTo NOCTOSIHHO UMEET C HEW
Aero N XOPOLLO 3HaET BCe CBA3aHHble C HEW OMacHOCTU. B 9TOM CMbICIie MHTEPECHO CPaBHUTL
CTaTUCTUKY U NHTYUTUBHYIO OLIEHKY CTENEHM ONAaCHOCTU pasrnyHbIX 0akTOpOB NOBCEAHEBHOM
XW3HU. Tak, yCTaHOBIEHO, YTO HanborbLLEe YNCIO0 YeNOBEYECKNX XNIHEN YHOCAT KypeHue,
ankoronb U asTomobunu. Mexay Tem, no oueHKe nLen U3 rpynn HaceneHnd, pasnnyHbIX rno
BO3pacTy 1 obpasoBaHUio, HaMBONbLLYID OMNACHOCTL XXM3HWU HECYT aTOMHas SHepreTmka u
OrHecCTperbHOe opyxue (YPOoH, MPUHOCUMbIN YENOBEYECTBY KypeEHNEM W1 arkoronem, SBHO
HeOoOLEeHMBaETCA).

CneumanucTbl, KOTOpble MOTyT Hanbornee KBanMMUUMPOBaAHHO OLEHUTb AOCTOUHCTBA U
BO3MOXXHOCTW UCMNOSIb30BaHUSA SOEPHON SHEPreTUKN, CHUTAIOT, YTO YENOBEYECTBY YXKe He
obonTnchb 6e3 aHeprum atoma. ApepHana aHepreTuka - oavH N3 Hanbornee NeEPCNeKTUBHbLIX MyTEN
YTONEHNA SHEPreTUYECKOro roriofa YyenoBeyecTsa B YCIOBUAX SHEPreTUYECKUX Npobrem,
CBSI3aHHbIX C UCMOJSIb30BaHMEM MCKOMaeMOoro ropto4ero Tonsmea.



[lpenmyLlecTBa aTOMHOM
QHEepPreTuKkn

EcTb 04EHb MHOIO NPEeUMYLLECTB aTOMHbIX 3fIeKTpoCcTaHUun. OHKU MOMHOCTLIO He
3aBUCAT OT MeCT A00bluM ypaHa. AgepHoe TONMBO KOMMAaKTHO, CPOK ero
MCNOSIb30BaHUSA AOCTAaTOYHO npogormkuteneH. ASC opueHTUpPOBaHbl Ha noTpebutens
N CTAHOBATCS BOCTpeboBaHbI B TEX MECTaXx, Ide CyLLEeCTBYET OoCTpasd HexBaTKa
OpraHNU4yecKoro Tonsmea, a NoTPEOHOCTU B ANIEKTPO3HEPIMMN OYEHb BENUKN. ELle
OOHWUM UX JOCTOUMHCTBOM SIBSISIETCS HU3Kasi CTOMMOCTb MOSTyYEHHOW SHEPIUH,
CpaBHUTENLHO HebONbLIME 3aTpaThl HA CTPOUTESNBLCTBO.

B cpaBHEHUU ¢ TENNOBbLIMU 3NEKTPOCTAHLMSMIN aTOMHbIE 3NEKTPOCTaHLMN He
BbIAENSAOT B aTMocdepy Takoro 60nbLLIOro KONMYecTBa BPeAHbIX BELLECTB, U UX
paboTa He NpMBOAUT K YCUMNEHWNIO NapHNKoBOro adbdekTa.

Ha gaHHbIM MOMEHT nepen y4eHbIMU CTOUT 3a4a4a NoBbICUTbL 3 PEKTUBHOCTb
ncnonbL3oBaHUS ypaHa. Ee peluaroT ¢ NOMOLLLI peakTopOoB-pasMHOXUTENEN Ha
BbicTpbIX HenTpoHax (PBH). CoBMeCTHO ¢ peakTopamMn Ha TENMOBLIX HEMTPOHAX OHU
NOBbLILLAKT 3HEProBblpaboTKy C TOHHbI NpupoaHoro ypaHa B 20-30 pas. Npu nonHom
NCNOSb30BaHUKM NMPUPOAHOro ypaHa CTaHOBUTCA peHTabenbHon ero 4obbiva n3 odeHb
6eaHbIX pya v gaxe U3BrevYeHne ero n3 Mopckoun soael. Mcnonb3osanme ASC ¢ PBH
BEOET K HEKOTOPbIM TEXHUYECKUM TPYAHOCTSAM, KOTOPbIE B AA@HHbLI MOMEHT
NbITAOTCA PELUUTD.

B kauyecTtBe Tonnmea Poccus MOXeT 1CMosb30BaTh BbICOKOOBOralleHHbIN ypaH,
ocBObOOAMBLUNINCA B pe3yribTaTe COKpaLLeHUst YACTIEHHOCTU SAepHbIX 6OEeronoBok.



MeaoununHa

«  MemoObI QuazHOCMUKU U
mepariuu rnokasariu ceor
8bICOKYI0 aghcpekmusHocmsb. [lpu
0br1y4eHUU paKosbiX KIemokK y —
Jiydamu OHU fpeKpaw,arom ceoé
oeneHue. U ecriu pakosoe
3abornesaHue Haxooumcs Ha
HayarbHouU cmaduu, mo siedeHue
ser1i5emcs ycrneuwlHbIiM

»  Marneie konnudyecmea
paduoakmueHbIX U30moros8
UCosIb3yHOMmcs C Ueribio
duazHocmuku. Hanpumep, npu
PEHMaeHOCKOoNuuU Xxesryoka
ucrosnb3yemcs paduoakmueHbIU
6apuu

*  YcnewHo npumeHsaromcesi
U30morisl fpu uccriedosaHuu
tloOHO20 0bMeHa wumosuoHoU
)xeresbl




CamMble-camble

« KacuBap3akun-Kapupa-
KpynHeuwaa A9C B mupe no
YCTaHOBMEHHOW MOLLHOCTK (Ha
2008 roa) HaxoguTtca B AnNoHCKOM
ropoge KacuBagsaku npedekTypbl
Hwuurata. B akcnnyataumm
Haxo4ATCA NATb KNNALLNX
aaepHbix peaktopos (BWR) n aBa
YNYYLWEHHbIX KUMALWWX SOEePHbIX
peaktopoB (ABWR), cymmapHas
MOLLIHOCTb KOTOPbIX COCTaBnseT

8.212 [vraBartT.




Camble-camble

« 3anopoxckaa AQC
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AnbrepHaTmnBHoe 3ameHeHne ASC

* JHeprua cosnHua.

«  ObLulee KoNMYeCcTBO COMHEYHON SHEPTUK, AOCTUratoLlee
NOBEPXHOCTU 3emnu B 6,7 pa3 borbLlue MMPOBOro noteHumana
pecypcoB opraHn4yeckoro tonnuea. Mcrnonb3oBaHue Torbko 0,5 %
9TOro 3anaca Morsio 0bl NOMHOCTBLIO NOKPbITb MUPOBYHO I'IOTpe6HOCTb
B 3HEprum Ha tbicayenetus. Ha Ces. TexHu4yeckuin noteHuman
COJTHEYHOW 3Heprun B Poccum (2,3 mnpa. T ycn. Tonnvea B roq)

NpUonn3nTenbHO B 2 pa3a Bbillie CEroaHSLLHEro notTpebneHns
TONnuBa.



AnbTepHaTUBHOE 3aMeHeHne ASC

 Tenno semnwu.

« [eoTepmanbHasi 3HepPrug - B JOCITOBHOM MepeBoAde 3Ha4YUT: 3eMIn
TennoBas aHeprusa. O6bem 3emnn coctaBnsaeT npumepHo 1085
MNPA.Ky0.KM 1 BECb OH, 3@ UCKITKOYEHNEM TOHKOIO CNOA 3€MHOM
KOpPbl , UMEET OYEHb BbICOKYIO TEMIEPATYPY.

« Ecnn yyecTtb el n TennoemMKoCcTb Nopoa 3eMiu, TO CTaHET SCHO,
4TO reoTepMasibHas TennoTa npeacTaBnseT cobon, HECOMHEHHO,
caMbl KPYMHbIN UICTOYHUK SHEPTNM, KOTOPbLIM B HACTOsLLEE BPEMS
pacnosaraet Yenosek. [Ipnyem 31O 3HEPIrUA B YUCTOM BMAOE, TakK Kak
OHa Y>Xe CYLLECTBYET KakK Tensiota, 1 no3ToMy Ana ee nonyyYyeHnsa He
TpebyeTcsa cxuratb TONIMBO UNKU co34aBaTb PEAKTOPbLI.



[lpeumyLlecTBa BOOO-rPadUTOBLIX PEaKTOPOB

[MpenmyLLecTBa KaHanNbHOMoO rpaddUTOBOroO peakTopa COCTOAT B
BO3MOXXHOCTU UCMNONb30BaHUA rpadputa o4HOBPEMEHHO B KayecTBe
3amMeanurensa N KOHCTPYKLUMOHHOIo MaTepuana akTUBHOW 30HbI, YTO
OOMyCKaeT NpMMeHeHne TEXHOSTOrMYeCKNX KaHanoB B CMEHAEMOM Y
HECMEHSEMOM BapuaHTax, UICNOoJSib30BaHME TBAMNOB B CTEPXKHEBOM
nnn Tpyb4aTomM MCNOAHEHUN C OQHOCTOPOHHMUM NN BCECTOPOHHMM
oxnaxageHnem ux tennioHocutenem. KOHCTPYKTMBHasA cxema
peakTopa 1 akTMBHOMW 30HbI MO3BOMSIET OpPraHN30BaTb Neperpysky
TOMN1Ba Ha paboTaloLEM peakTope, NPUMEHUTb 30HamNbHbI UK

CEKUMOHHbIN NPUHLMMN NOCTPOEHNA aKTUBHOW 30HbI, 4OMyCKatoLWwmnm
npounnupoBaHnUe 3HepProBblaeneHns N TeniocbemMa, LLUNPOKoe
NCMOSIb30BaHNE TUMNOBbLIX KOHCTPYKLUMW, peann3aunto S4epHoro
neperpesa napa, T. €. neperpesa napa HernocpeacTBeEHHO B
aKTUBHOW 30HeE.



AOepHasa sHepreTuka u
OKpy>KatlLlasa cpeaa

Ha cerooHsLWHWA OeHb SAepHast QHEPreTmka u e€ BrnmsHne Ha
OKPY>KaloLLY0 cpeany ABMATCH caMbiMM akTyanbHbIMU BOMPOcamMu
Ha MeXAyHapoOHbIX cbe3aax n cobpaHusix. OcobeHHO OCTPO 3TOT
BONPOC cTan 3By4aTb nocrie aBapum Ha YepHoObINIbCKOWM aTOMHON
anekTpoctaHuun (HASC). Ha nogobHbIX cbesgax pelaroTcs
BONPOCHI, CBA3aHHblE C MOHTaXHbIMWN paboTamu Ha ASC. A Takke
BONPOCHI, 3aTparuBatoLLne coctosiHne paboyero obopyagoBaHus Ha
OaHHbIX CTaHUMAX. Kak n3aBectHo paboTa aTOMHbIX 3NEKTPOCTaHLNM
OCHOBbIBAETCS Ha pacLuensieHnn ypaHa Ha atombl. [1oaTomy
0oOblya 3TOro TonnmnBea Anst CTaHUUK Takke ABMSIETCA He
MarioBaXXHbIM BOMPOCOM Ha cerogHALWHUMN aeHb. MHOrme Bonpocehl,
KacaloLLMEeCH aTOMHbIX fIEKTPOCTAHLUNUN, TaK UITN MHAYe CBSA3aHbl C
OKpy>KatoLen cpegon. XoTda pabota aTOMHbIX 3N1EKTPOCTaHLUN
NPUHOCUT DOSbLLIOE KONIMYECTBO NOME3HOW 3HEPIUM, HO, K
COXamneHut, BCe «MNI0Chbl» B NPMpoae KOMMNEHCUPYOTCA CBOUMMU
«MUHYycamuny. ATOMHas1 3HEPreTnka He UCKYeHne: B paboTe
aTOMHbIX 9NIEKTPOCTaHLUN CTankmMBarTcs ¢ npobnemamu
yTUNu3auum, XxpaHeHusi, nepepaboTkn n TpaHCNoOpPTUPOBKN OTXOA0B.



HackonbKo onacHa sgepHas
3HepreTuka?

* ATOMHas 3HepreTukKa - akTUBHO
pa3BuBaroLwancs orpacrib. OueBUOHO, 4YTO
ey npeagHasHavyeHo 6bonbloe byayuee, Tak
KakK 3anachbl HedpTH, rasa, yrna nNocreneHHo
MCCSAKAIOT, a YpaH - 4OCTAaTO4YHO
pacnpoCcTpaHeHHbIN 3neMeHT Ha 3emne. Ho
creayeTt NOMHUTb, YTO aTOMHast 3HepreTuka
CBsi3aHa C NOBbLILWEHHOU ONaCHOCTbLIO AN
nogen, Kotopas, B YaCTHOCTU, NPOSBIISETCH
B KpanHe HeOnaronpuAaTHbIX nocnencTtBUAX
aBapuvu C paspyLleHneM aToOMHbIX
pPeaKkTopoB.



OHepreTuka: «nNpoTmB»

«MPOTMUB» aTOMHbIX CTaHLUN:
a) YxacHble nocneacteusa asapum Ha ASC.

6) JlokanbHOEe MexaHNn4Yeckoe BO3AencTBme Ha penbem - npu
CTPOUTENLCTBE.

B) lNoBpexaeHne ocoben B TEXHONOIMYECKMUX CUCTEMAX - Npu
aKkcnnyaraumu.

r) CTOK MNOBEPXHOCTHbLIX N FPYHTOBbLIX BOA, COAEPKALLMX XUMUYECKME
N paanoaKTUBHbLIE KOMMOHEHTHI.

0) NameHeHne xapaktepa 3eMnenonb30BaHns 1 0OMeHHbIX
npoLieccoB B HenocpeacTBeHHon 6rn3octn ot ASC.

e) \3aMeHeHne MUKPOKITMMATUYECKNX XapaKTEPUCTUK Npunexatlmx
PanoHOB.



He Tonbko paanauuns

kcnnyaTtaumna ASC conpoBOXOaeTCsl He TOMNbKO OMacHOCTbIO paguauMoOHHOro
3arpA3HeHns1, HO U APYrMMn BUAaAMU BO3AENCTBUS Ha OKpYyKaloLLyo cpeay.
OcHoBHbIM aBnsieTCA Tennosoe Bo3genctane. OHo B NnonTopa-asa pasa Bbille, YeM
OT TENOBbIX 3MEKTPOCTaHLUUN,

[Mpn pabote ASC BO3HMKAET HEOBXOAMMOCTb OXNaXKaeHUs1 oTPpaboTaHHOro BOASAHOIO
napa. CambIlM NPOCTbIM CNOCOOOM SABAISETCA OXNaXKaeHne BO4OW U3 peku, 03epa,
MOPS Unn cneunanbHO CoOopyXeHHbIX baccenHoB. Boaa, HarpeTast Ha 5-15 °C, BHOBb
BO3BpaLLAETCS B TOT XK€ UCTOYHMK. HO 3TOT cnocob HeceT ¢ cobon onacHOCTb
%\)%%LUGHMFI aKonorn4yeckom obCcTaHOBKN B BOAHOW Cpede B MeCTax pacrnofioXeHus
bonbluee NpMMEHEHNE HaxoaAnT CMCTEMA BOAOCHABXEHMA C UCNOMNb30BaHNEM
rpagupeH, B KOTOPbIX OXNaXaeHMe BOAbl MPOMUCXOOANT 3a CHET e€ YaCTUYHOro
ncnapeHnsa n oxnaxaeHusa. HebonbLme notepu NOMOMHAKTCA MOCTOAHHOW
NoANUTKOW ceexen Bogon. [Npu Takomn cucteme oxnaxgeHus B atmocdepy
BblOpacbIBaeTCS OFPOMHOIO KOfIMYECTBO BOASAHOIO napa v KanenbHown snarn. 9T1o
MOXET NPUBECTU K YBEMNYEHUIO KONMMYECTBA BbiNagaoLLmnx 0cagkoB, YacToTbl
obpasoBaHunsa TymaHoOB, 0bf1a4YHOCTN.

B nocneagHune roabl CTann NPUMMEHSTb CUCTEMY BO34YLUHOIO OXNaXaeHnsa BogsitHOro
napa. B aTom crniydae HeT noTepb BOAbI, U OHa Hanbosee be3BpeaHa ans
oKkpy>xatowien cpeabl. OgHako Takad cuctemMa He paboTaeT Npu BbICOKOW cpeaHen
Temnepatype okpyxatowero Bo3gyxa. Kpome toro, cebectonmMocTb aNekTpoO3HEPTNn
CyLLLECTBEHHO BO3pacTaer.



HeBunanmbin Bpar

OTBETCTBEHHOCTb 3a ECTECTBEHHYIO 3€MHYH0 paanauuio B OCHOBHOM HECYT TPU pPaguoaKTUBHbIX
9NleMEHTa -- YpaH, TOPUN N aKTUHUN. DTU XUMUYECKNE dNeMeEHTbl HECTabWIbHbI; pacnagasch, OHU
BbIOENAT SHEPIUIO UM CTAHOBATCA UCTOYHMKAMN MOHM3NPYIOLLLEro nanyyeHus. Kak npasuno,
npu pacnage obpasyeTca HEBUOUMbBINA, HE UMEIOLLIMIA BKyCa M 3anaxa Tsbkenbl ra3 pagoH. OH
CyLLeCTBYeT B BUAe ABYX U30TOMOB: pafoH--222, YreH paanoakTMBHOIO psga, obpasyemoro
npogykTaMmu pacnaga ypaHa-238, n pagoH-220 (HasbiBaeMbIN TakKe TOPOH), YSieH
pagMoakTUBHOIO psida Topusa-232. PagoH noctossHHO obpasyeTtcs B rmybuHax 3emnu,
HakanmnmBaeTCcs B rOpHbIX MOPoAax, a 3aTeM NoCTeneHHo No TpeLmHaM nepemeLlaeTca K
NOBEPXHOCTN 3eMIN.

O6ny4eHne oT pagoHa YenoBeK O4EHb YacTo Nony4aeT, Haxoasch y cebss agoma nnu Ha pabote u
He nogo3peBasi 06 0NacHOCTU, -- B 3aKpbITOM, HENPOBETPUBAEMOM NOMELLEHWN, FAe NOBbILLEHA
ero KOHLEeHTpauusa 3Toro rasa -- ICTOMHUKA pagunaumn.

PapoH NpoHMKaeT B JOM U3 ITPYHTA -- CKBO3b TPELUMHbI B PyHOAMEHTE 1 Yepes Nnos -- U
HaKannMBaeTCs B OCHOBHOM Ha HWXHUX aTaxkax XWITbIX U MPON3BOLCTBEHHbIX NOCTpoek. Ho
N3BECTHbI U Takue criyyau, Koraa Xunble oMa U Npon3BOACTBEHHbIE KOpryca BO3BOAAT
HEenoCpeaACTBEHHO Ha CTapbIX OTBanax ropHoA006bLIBaOLWMX NPEeANPUATUR, rae pagnoakTUBHbIE
SNEMEHTbI MPUCYTCTBYIOT B 3HAYUTESbHbIX KonmyecTBax. Ecnu B cTpontensCcTBe Npon3BoacTee
NPUMEHSIOT TakMe Matepuarnbl Kak rpaHuT, nemMaa, rmuHo3em, ocdormnc, KpacHbIM KUpnnd,
KanbLMNeBO-CUMUKATHbIN LWNaK, MCTOYHUKOM paZloHOBOMW paguauum CTaHOBUTCA MaTepuarn CTEH.
MprpoaHbIN ras, NCNonb3yeMbI B ra30BbIX NAMTax (0COBEHHO CXMXEHHbIN NponaH B 6annoHax)
-- TOXX€e MOTEeHUNanbHbIN UCTOYHUK pafioHa. A ecnun Bogy AN ObITOBbIX HYXX[, BblKa4nBatoT U3
rny6oKo 3aneraroLwmx BOAAHbIX NacTOB, HACbILWEHHbIX pagoHOM, TO BbICOKasi KOHLEHTpauus
pafoHa B BO3ayxe Aaxe npu ctupke enbs!

KctaTtu, 6bino ycTaHOBNEHO, YTO CPEeAHAs KOHLEHTpaLMs pagoHa B BAHHOW KOMHAaTe, Kak
npasuno, B 40 pas Bblle, YEM B XUSbIX KOMHATax U B HECKOSbKO pas Bbllle, YEM Ha KyXHE.



PagnoakTuBHbIN « MYyCOpP»

[axe ecnn atoMHas anekTpocTaHunst paboTtaet ngeanbHoO U 6e3 manenmnx
cboeB, ee akcnnyatauusi HemsbeXXHO BEAET K HAKOMNSEeHUKo
paganoakTUBHbIX BewecTB. [1o3aTomMy nogsam npnuxogmtcs pelartb OYeHb
Cepbe3Hyto Npobnemy, UMsi KOTOpPOW -- be3onacHoe XpaHeHue OTXoA0B.
OT1xoabl ntobon oTpacnm NPOMbILLIIEHHOCTU MPU OrPOMHBIX MacLuTabax
NPON3BOACTBA SHEPIUN, PA3NUYHbIX U3OENUA U MaTePUanoB Co3aatoT
OrpoMHon npobriemon. 3arpsisHEHNE OKpYKatoLen cpeabl n atmocdepbl BO
MHOIMX panoHax Hallen nyaHeTbl BHYLAeT TPEBOry U onaceHna. Peub nger
O BO3MOXXHOCTW COXPaHEHWS XKMBOTHOIO N PacTUTENBHOIO MMpa yXe He B
nepBo3gaHHOM Buae, a XoTs 6bl B npeaenax MMHUMarnbHbIX 3KONOrMYecKux
HOPM.

PaonoakTueHble 0TX0AblI 06pa3yoTCA NOYTU HA BCEX CTaauUsIX AAepPHOro
uukna. OHM HakannNMBarTCH B BUOE XUOKUX, TBEPAbIX N ra3000pa3sHbIX
BELLECTB C pa3HbiM YPOBHEM aKTUBHOCTU N KOHUEHTPaUUN. BOnbLUMHCTBO
OTXOOO0B SIBMAAKTCSA HN3KOAKTUBHBLIMW: 3TO BoAa, UCMONb3yemMasi Ana OYUCTKU
ra3oB M NOBEPXHOCTEW peaKkTopa, nepvyaTtku n obyBsb, 3arpsi3HEHHbIE
NHCTPYMEHTbI U NeperopesLUne NamMnoYvkm U3 pagnoakTUBHLIX MOMELLEHNN,
oTpaboTaBLwee o6opyaoBaHue, Mblflb, ra3oBble PUNLTPbI U MHOroe Apyroe.



bopbba ¢ pagnoakTUBHbLIM
MYCOPOM

[@3bl 1 3arpsA3HEHHYI0 BO4Y MNPOMNyCcKakT Yepes creymanbHble PUnbTpbI,
NoKa OHU He OOCTUTHYT YMCTOTblI aTMOCEPHOro Bo3ayxa N NMTbeBOW BOAbI.
CtaBLuuMe paanoakTnBHbIMN OUNLTPLI NepepabaTbiBaloT BMECTE C
TBEpAbIMK oTxogamMu. Ix cmewwmBatoT ¢ LEMEHTOM M NpeBpaLlatoT B Broku
NN BMECTE C ropsaunm OUTYMOM 3anmBaloT B CTallbHblE EMKOCTH.

TpyoHee Bcero noarotoBUThb K AONTOBPEMEHHOMY XPaHEHUIO
BbICOKOAKTUBHbIE OTX0Abl. Jly4lle Bcero tTakom "mycop” npespawiath B
CTEKNO U KepaMukKy. [1ns 3Toro oTxo4bl NPoKanuMeBaroT U CNNaensoT C
BELLEeCTBaMM, 0OpasyroLLMMM CTEKITOKEPAMMYECKYIO Maccy. PaccunTtaHo,
YTO OJ19 pacTBOPEHMSA 1 MM NOBEPXHOCTHOIO CI0sl TAKOM MaccChbl B BOAE
notpebyetcs He meHee 100 ner.

B otnnyne oT MHOrMX XMMnM4YeCKNX OTXOA0B, OMNACHOCTb PagMoaKTUBHbIX
OTXO40B CO BPEMEHEM CHMXaeTCs. bonbLluas YacTb pagnoakTUBHbIX
N30TOMNOB UMEET nepuog nonypacnaga okosio 30 neT, N03ToMYy yxe yepes
300 neT OHM NOYTU MOSTHOCTLIO UCYE3HYT. Tak YTO ASIA OKOHYaTESIbHOro
yaaneHns paanoakTUBHbIX OTX040B HEOOXOOMMO CTPOUTL Takne
OONrOBPEMEHHbIE XPaHUMLLA, KOTOPbIE NO3BONUNM Obl HAOEXHO
N30NMPOBaTb OTXOAbl OT UX MPOHUKHOBEHUS B OKPY>KaKLLLYHO cpeady 40
NOSIHOro pacnaga paguoHyKnuaoB. Takme XxpaHunuuia HasbiBatoT
MOrMIbHUKaMMW.



B3pbiB Ha YepHoObINbckon ASC 26
anpena 1986 roaa.

25 anpens 4-1n 3Heprobnok Obln OCTaHOBMEH ANS
NS1aHOBOro pEMOHTA, Ha BpeMS KOTOPOro ObIno
3anjiaHMpPoOBaHO HECKOSTbKO UCMbITaHUN
obopynoBaHus. B cooTBeTCTBUM C NpOrpamMmmMmon
MOLLIHOCTb peakTopa Obina noHuwXxeHa, u TyT
Ha4anucb NPobremsbl, CBA3aHHbIE C SBIIEHNEM
«KCEHOHOBOro OTpaBfieHNs» (HaKonfeHneMm
N30TOMa KCEHOHA B peakTope, paboTatloLem Ha
NOHMXEHHOW MOLLIHOCTHU, eLle donblLue
Topmo3awmm paboTy peaktopa). [ng
KOMMeHcauum otTpasneHust 6b1sim NogHATI
nornoLwjarome CTEPXXHN, Havarncsa pocT
MOLLHOCTUK. YTO NpounsoLwsio ganblle, B TOYHOCTU
He AcHo. B goknagne MexayHapoaHom
KOHCYSbTaTUBHOW rpynnbl Mo A4epHOU
6esonacHOCTN oTMeYeHo: «[1oCTOBEPHO He
N3BECTHO, C Yero Havyarsncs cka4yok MOLLHOCTMU,
NpPUBELLLNA K pa3pyLLUEHU0 peakTopa
YepHobbinbekon AQC». OTOT BHE3AMHbIA CKaYoK
NONbITaNUCb 3arnyLnTb, OMNyCTUB MorfnoLlarLmne
CTEPXXHW, OHAKO N3-3a NX Heyda4yHOW
KOHCTPYKUMN 3aMesiMTb peakuunto He yaanoch, U
npoun3soLues B3pbIB.




UepHOoObINb

-

AHanun3 YepHobbINbLCKOM
aBapun yoeautenbHoO
NOATBEPXKOAET, UTO
paguoakTUBHOE 3arps3HeHne
OKpYy>KatoLLien cpenbl ABNSETCS
Hanbonee BaXXHbIM
9KONornyecknm nocneacTtemem
pagvaunoHHbIX aBapum C
BblibpocamMun paanoHyKNnaos,
OCHOBHbIM pakTOpPOM,
OKasblBalOLWMM BNUSIHWE Ha
COCTOSAHME 300PO0BbS U
YCINOBUS XU3HN OEATENbHOCTU
nogen Ha TeppuUTopusx,
noaBeprarLmxcs
paguoakTUBHOMY 3arpsA3HEHUIO.



AnoHcknn YepHoObINb

HegaBHO npownsollen B3pbIB
Ha ADC dykycuma 1 (AnoHus)
N3-3a CUNLHOIO
gemMmneTpaceHud. Aesapus Ha
aTOMHOW 3M1eKTPOCTaHLNK
«Pykycnma» cTana nepsow
KatacTpodon Ha aTOMHOM
obbekTe, 0bycnoBneHHoOM
BO3ENCTBUEM, XOTH U
KOCBEHHbLIM, NPUPOLHOU
ctuxuun. 1o cux nop
KpynHeEULIne aBsapmm nMmenmu
«BHYTPEHHUN» XapaKTep: Nx
NPUYMHON ABNANOCH
coveTaHue HeyaayHbIX
9JIEMEHTOB KOHCTPYKLINUN U
4YenoBevyecKoro goakropa.



B3pbiB B ANoHUM

Ha ctaHuum "®dykycuma-1",
pacnonoxeHHou B
oAHOMMEeHHOM npedeKkType,
14 mapTa B3opBarncs
BOAOPOA, CKONMUBLUMUCA NOoA
KpbILen TpeTbero peakropa.
Mo naHHbLIM KOMNaHuUU
Tokyo Electric Power Co
(TEPCO) - onepaTtopa AJC.

SAnoHus
npovHdgopmupoBana
MexayHapoaHoe areHTCTBO
Mo aTOMHOM 3HepPrum
(MAIFAT3) o Tom, yTO B
pe3ynbrate B3pbiBa Ha AOC
"Pykycuma-1"
pagnaunoHHbIU (pOH B
panoHe aBapuu npeBbICUN
AOMNYyCTUMYHO HOpPMY.



[locnepcTBua pagmnaunin:

* MyTauun

+ PakoBble 3aboneBaHus (LLMTOBUAHON
Xenesbl, NIeNKo3, MOJ1I0MHOU XKenesbl,
NErkoro, Xenyaka, KUe4yHuka)

- HacnenctBeHHble HApYLLEHUS
» CTEpPUINbHOCTb ANYHUKOB Y XEHLLINH.
- Cnaboymue



KoadodpunLUMEHT YyBCTBUTENBHOCTU TKaHU MpU
9KBMBaANEHTHOM 103€ 0bsy4yeHuns

TKaHW JKBUBaneHTHas ao3sa %

KOCTHaa TKaHb 0,03
llnToBnaHasa xxenesa 0,03
K{pacHbIN KOCTHbIN MO3r 0,12
INerkune 0,12
Mono4yHas xeneasa 0,15
ANYHUKN, CEMEHHUKU 0,25
[lpyrne TkaHu 0,3
OpraHnsm B LIESIOM 1




Pe3ynbTtaTthl pagnaunmn




3aknro4yeHne

dakTopbl «3a» aTOMHbl€ CTaHLMMK:

1. AToMHas QHEPreTnkKa ABNAeTCcA Ha cerogHAWHNN OeHb JybquwinmmMm Bnaom
noJsiydeHna 3SHepPrun. OKOHOMUYHOCTb, BonbLLast MOLLHOCTb, 3KOMOMM4YHOCTb npu
npaBuiibHOM WMCMNOJIb30OBaHUMN.

2. ATOMHbIE CTaHLMM MO CPaBHEHUIO C TPAAULMOHHBIMU TEMMOBbLIMU
3MNeKTpoCcTaHUUAMM 00naaaloT NPeMMyLLIEeCTBOM B pacxodaxX Ha TOMNMMBO, YTO
0c000 APKO NPOSABNSAETCH B TEX PErMoHaXx, rae MMelTcs TPYyaHOCTH B
obecrnevyeHnn TONMMBHO-IHEPrEeTUYECKUMU pecypcaMi, a Takke YCTONYNBON
TeHAeHLUmMeln pocTa 3aTpaT Ha Jo0blyy OpraHMYecKkoro TonmnuBea.

3. ATOMHbIM CTaHUUAM He CBOMCTBEHHbI Takke 3arpsa3HeHnss NpupoaHOn cpeabl
3onon, abimoBbiMu razamm ¢ CO2, NOx, SOx, copocHbIMM1 BOgamMu, cogepxalimmm
HedTenpPoOaYKThI.

PakTopbl «[1pOoTUB» aTOMHbIX CTaHLUMN:

1. YXacHble nocneactema asapun Ha ASC.

2. JlokanbHOe MexaHn4Yeckoe BO34ENUCTBME Ha penbed - Npu CTpOUTESNbCTBE.

3. [NoBpexaeHne ocoben B TEXHONMOMMYECKNX CUCTEMAX - MPU SKCnnyaTaumn,

4. CTOK NOBEPXHOCTHbIX U FTPYHTOBbLIX BOA, COAEpPXKaLlMX XMMUYECKME U
PagMNOaKTMBHbIE KOMMOHEHTLI. 5. IaMeHeHue xapakTepa 3eMnenosib3oBaHns u
OOMEHHBIX NpoLieccoB B HernocpeacTBeHHown onmsocTtn ot ASC.

6. IaMeHeHne MUKPOKNMMaTUYECKNX XapaKkTePUCTMK NpUnexalimx pamnoHoB.



