OHepreTuka: «3a 1 NpoTMUB»

* BeinonHunu: Kox
Cepren, Kyubin
Cobunp — y4yeHukn 8
Krnacca
HoBopavenckon OOLU




LIEJIb:

e OyeHUMBb nosioKumersibHbie U
ompuuyamesibHbIe CMOPOHbI
UCrnoJsib308aHusi ss0epHoU 3Hepauu 8
cospemMeHHOM obwecmee.
Copopmupoeamsb uodeu, cesizaHHbIe C
y2po30U MUpy U 4Yyesioeeyecmay npu
UCrnoJsib308aHuUU si0epHoU 3Hepauu.



[IlpuMeHeHne aTOMHOU 3HEPTrETUKA

OHeprug - 3To OCHOBa OCHOB. Bce bnara umsBunusaymu,
BCE MaTepuanbHble cepbl AEATENBHOCTU YerloBeKa -
OT CTUPKK Benbs Ao uccnegosaHus JlyHel n Mapca -
TPeOyIT pacxoda aHeprun. 1 yem ganblue, Tem
bonbwe. Ha cerogHAWHMN OeHb 3HEPrns atoma
LLUMPOKO UCMOSib3yeTcss BO MHOIMMX OTpacnsax
9KOHOMUKN. CTPOATCA MOLLHbIE NOABOAHbLIE NOAKN U
HagBOOHbIE KOpabrnn c agepHbIMU  3HEPreTUyYecKumm
yctaHoBkamu. C  nomowbio MWPHOro artoma
OCYLLIECTBNSAETCS NOUCK MOSIE3HbIX NCKONAEMBbIX.
MaccoBoe NpuMeEHeEHUE B OMONOrMn, CENbCKOM
X0341CTBE, MeauuuHe, B OCBOEHMM KOCMOCA HalUunu
pagnoakTUBHbIE N3OTOMbI.



JHepreTuka: « 3A»

bd a) ATOMHas IHEPIreTnKa ABrndeTcd Ha cerogHAWHUN aeHb Jyyiinm
BUOOM MOJTYyHMEeHNA SHEPTUN. OKOHOMWYHOCTb, BosbLUIast MOLLIHOCTb,
IKOJMONMM4YHOCTb Mpu npasusiibHOM UCTOJIb3OBaHUMN.

* 0) ATOMHbIE CTaHLUMWN MO CPABHEHUIO C TPAANLNOHHbLIMW TEMSTOBLIMU
SNEKTPOCTaHUMAMN obnagatoT NpenMyLLLeCcTBOM B pacxodax Ha
TOMSINBO, YTO OCODO SPKO NPOABMSETCA B TEX PErMoHax, rae
NMEIOTCA TPYAHOCTM B 0becrnevyeHnn TOnIMBHO-IHEPIETUYECKNMN
pecypcamu, a TaKkxe yCTOM4YMBOU TEHAEHLUMEN pOoCTa 3aTpar Ha
0o0bIvy opraHM4ecKoro Tonsnmea.

* B) ATOMHbIM CTaHUNSIM HE CBOMCTBEHHbI TaKXke 3arpsi3HEHUS
npupogHou cpeabl  3omnoin, agbimoBbiMK razamm ¢ CO2, NOx, SOx,
cbpocHbIMX BOgaMU, codepKalmmMmm HepTeNpoayKThl.



ASC, TALU, N'9C-coBpemeHHas
LMBUIIN3aLNSA

CoBpeMeHHasi uMBMnM3aLma HeMbICriMMa 6e3 aneKTpnieckom aHeprun. BoipaboTka
N UCNOSb30BaHWE ANeKTPUYECTBa YBENUYMBAETCS C KaXXabIM rogoMm, HO nepen
4YesIOBEYECTBOM YXXEe MasiuuT Npu3pak rpsayLLero aHepreTUu4YecKoro ronoaa n3-3a
NCTOLLEHNA MECTOPOXAEHNN FOPHOYMX UCKOMAEMbIX N BCE BOMbLLUNX AKONMOrMYeCcKnx
noTepb MNPy NOYyYEHUN IIEKTPOIHEPTUMN.

OHeprus, BolgengaoLuasacs B AAepHbIX peakuuax, B MANINOHbI pa3 Bbille, YeM Ta,
KOTOPYIO AatoT 0OblYHbIE XUMUYECKNE peakumn (Hanpumep, peakumnst ropeHust), Tak
YTO TENSIOTBOPHAs CNOCOBHOCTb SAEPHOro TONNMBa OKa3blBAETCS HEU3MEPUMO
bonblien, Yyem obbI4HOro Tonnuea. cnonb3oBaTe AAepHOE TONSIMBO S5
BbIpabOTKN ANIEKTPOIHEPIUM -- YPE3BbIYANHO 3aMaH4YMBast Naes.

[MpenmyLiecTBa aTOMHbIX anekTpoctaHuumn (ASC) nepen TennoBbiMu (TIOL) n
rngpoanekTpoctaHumamm ([ 3C) oueBNOHbI: HET OTXOAOB, ra30BbIX BbIOGPOCOB, HET
HeobXoaAMMOCTN BECTU OFPOMHbIE 0OBEMbBI CTPOUTESNBCTBA, BO3BOAUTL MITOTUHbI U
XOPOHWUTbL MIOAOPOAHbIE 3eMNU Ha AHe BogoxpaHunuwl. MNoxanywn, 6onee
9KosormyHbl, Yem ASC, TONLKO ANEKTPOCTAHLUMUM, UCMNOSb3YHOLLNE SHEPruUto
COJTHEYHOro U3Ny4vYeHus 1 BeTpa.

Ho n BeTpsikn, 1 rennocTaHunm noka MasnoMOLLHbI U HE MOryT obecneunTb
NOTPeOHOCTU NI0AEN B OELLIEBON INIEKTPOIHEPTUM - @ 3Ta NOTPEOHOCTL BCe DObICTpee
pacTeT.

A Bce xe uenecoobpasHOCTb CTpOUTENLCTBA U akcnyaTaunn ASC YacTo CTaBAT nofg
COMHEHME U3-3a BPEOHOro BO3AENCTBUA PagnoOaKTUBHbIX BELLLECTB Ha OKPYXKatoLLYHo
cpeny v Yenoseka.



[MepcnekTnBbI aTOMHOW 3HEPreTUKK

[Mocne Hennoxoro ctapTa Halla cTpaHa oTcTasna oT NepeaoBbiX CTpaH Mupa B obnactu pasBuTtms
aTOMHOW SHEPreTukn rno Bcem napamerpam. KoHeYHo, OT 94epHOMN SHEPreTUKN MOXHO BOOOLLE
oTKasaTbCH. TeM cambiM ByOeT NOSHOCTbIO YCTPaHeHa ONacHOCTbL 0ByYeHUs NLEN 1 yrpo3a
A4epHbIX aBapun. Ho Torga ans yooBreTBOpeHust NOoTpebHOCTEN B SHEPrnn NpuaeTcs
HapawmBaTtb cTpoutenbcTeo TAL n MN3C. A 310 Hen3bexxHO NpuBeneT K OONbLLIOMY 3arpA3HEHUIO
aTMocdepbl BpeaHbIMU BELLLECTBAMU, K HAKOMNEHM0 B aTMocdepe n3bbITOYHOro KonnyecTea
YIMEKUCIIOro rasa, U3MeHeHMo Knnmara 3emnm n HapyLeHuo TennoBoro banaHca B Mmaclitabax
BCen nNnaHeTbl. Mexay Tem rnpuspak SHepreTU4eckoro roflofia HaunHaeT peasibHO yrpoxXxaTtb
YenoBe4vyecTRy.

Pagwauums - rpo3Hasi n onacHasa cuna, HO nNpu AOSMKHOM OTHOLLIEHWUU C HEW BMOMHE MOXHO
paboTtaTb. XapakTepHo, YTO MeHbLLUE BCcero 6boaTca pagnaumm Te, KTo NOCTOSSHHO UMEET C HEWN
Aerio U XOpOoLUO 3HAEeT BCE CBA3aHHbIE C HEM ONAcCHOCTU. B 3TOM CMbICNe MHTEPECHO CPaBHNUTL
CTaTUCTUKY U NHTYUTUBHYIO OLIEHKY CTENEHM ONACHOCTU pasfnyHbIX 0akTOpOB NOBCEAHEBHOM
XW3HU. Tak, yCTaHOBIEHO, YTO HanborbLLEe YNCIO YeNTOBEYECKUNX XXNIHEN YHOCAT KypeHue,
ankoronb U asTomobunun. Mexay Tem, no oueHKe NLen U3 rpynn HaceneHnd, pasnnyHbIX Nno
BO3pacTy 1 obpasoBaHUio, HaMBONbLLYIO OMNACHOCTb XXM3HWU HECYT aTOMHas SHepreTmka u
OrHecTperbHoe opyxue (YPoH, MPUHOCUMbIN YENOBEYECTBY KypeHNEM U1 arikoronem, SBHO
HeOoOLEeHMBaETCA).

CneumanucTbl, KOTOpble MOTyT Hanbornee KBanMMUUMPOBaAHHO OLEHUTb AOCTOUHCTBA U
BO3MOXXHOCTW UCMNOSIb30BaHUSA SOEPHON SHEPreTUKN, CHUTAIOT, YTO YENOBEYECTBY YXKe He
obonTnchb 6e3 aHeprnun atoma. ApepHasa IHepreTuka - oauH N3 Hanboree NePCNeKTUBHbLIX MNyTEN
YTONEHNSA SHEPreTUHECKOro roriofa YyenoBeyecTsa B YCIOBUAX IHEPreTUYECKMX Npobnem,
CBSi3aHHbIX C UCMONb30BaHMEM UCKOMAaeMoro roptodero Tonnmea.



[lpenmyLlecTBa aTOMHOU
QHEpPreTuKn

EcTb 0O4EHb MHOIO NPEUMYLLECTB aTOMHbIX 3fIeKTpoCcTaHUUn. OHWU MOMHOCTLIO He
3aBUCAT OT MeCT A00blYM ypaHa. AgepHoe TONMBO KOMMAKTHO, CPOK ero
NCNOSIb30BaHNSA AOCTaTOuHO npogormkmuteneH. AOC opueHTUPOBaHbl Ha noTpebutens
N CTaHOBATCS BOCTpeboBaHbI B TEX MeCTax, rde CyLLEeCTBYEeT OCTpad HexBaTka
OpraHNU4yecKoro Tonamea, a NoTPEOHOCTU B ANIEKTPO3HEPIMMN OYEHb BENUKN. ELle
OLHWUM UX JOCTOMHCTBOM SIBSISIETCS HU3Kasi CTOMMOCTb MOSTyYEHHOW SHEPIUH,
CpaBHUTENLHO HeDONbLIME 3aTpaThl HA CTPOUTESNBLCTBO.

B cpaBHEHUM ¢ TENNOBLIMU 3NEKTPOCTAHLMSMN aTOMHbIE 3NEKTPOCTaHLMN He
BbIAENSOT B aTMocdepy Takoro 60nbLLIOro KONMYecTBa BPeAHbIX BELLECTB, U UX
paboTa He NpMBOAUT K YyCUIMEHNIO NapHNKoBOro addekTa.

Ha gaHHbI MOMEHT nepen y4YeHbIMU CTOUT 3a4ada NnoBbICUTbL 3 PEKTUBHOCTb
NCcnonbL30BaHUS ypaHa. Ee peluatoT ¢ NOMOLLLI peakTopOoB-pasMHOXUTENEN Ha
6bicTpbIX HenTpoHax (PBH). CoBMeCTHO ¢ peakTopamMn Ha TENMOBLIX HEMTPOHAX OHU
NOBbLILLAKT 3HEProBblpaboTKy C TOHHbLI NpupoaHoro ypaHa B 20-30 pas. Npu nofiHoOM
MCNOSb30BaHUKN NMPUPOAHOrO ypaHa CTaHOBUTCA peHTabenbHon ero 4obbiva n3 odeHb
6eaHbIX pya v gaxe U3BrnevYeHue ero n3 Mopckoun soael. Mcnonb3osanme ASC ¢ PBH
BeOET K HEKOTOPbIM TEXHUYECKUM TPYAHOCTSAM, KOTOPbIE B AaHHbLIA MOMEHT
NbITAOTCA PELUUTD.

B kauyecTtBe TonnmBa Poccmnsa MOXET MCMOSb30BaTh BbICOKOOOOraleHHbIN ypaH,
0CBODOOAMBLUMINCSA B pe3yrnbraTe COKpaLleHUs1 YUCITEHHOCTM A4ePHbIX DOErosioBoK.



MeaununHa

»  MemoObI QuacHocmuku u
mepariuu rnokasariu ceor
8bICOKYH0 aghcpekmusHocmsb. [lpu
0br1y4eHuUU paKosbiX KIemokK y —
Jiydamu OHU rnpeKpaw,arom ce8oé
OeneHue. U ecriu pakosoe
3abornesaHue Haxooumcs Ha
HayarnbHoU cmaduu, mo siedeHue
s8r19emcs ycrneuwlHbIiM

* Marnbie Konuyecmea

S oael paduoakmugHbIX U30Mmoros

1 Y ucrornb3yomces ¢ Yeslbio

' duazHocmuku. Hanpumep, npu

PEHMaeHOCKOMNuUU Xeryoka
ucrosnb3yemcs paduoakmueHbIU
6apuu

* YcrnewHo ripuMeHsiromcs
U30moribl fpu uccriedosaHuu

tioOHO20 0bMeHa wumosuoHoU

)xeresbl




CamMble-camble

« KacuBap3aku-Kapupa-
KpynHeuwaa A9C B mupe no
YyCTaHOBMEHHOW MOLLHOCTK (Ha
2008 roa) HaxoguTtca B ANoHCKOM
ropoge KacuBagsaku npedekTypbl
Hwuurata. B akcnnyataumm
HaxoOATCA NATb KNNALLNX
apepHbix peakTopos (BWR) n aBa
YNYYLWEHHbIX KUMALWWX SOePHbIX
peaktopoB (ABWR), cymmapHas
MOLLIHOCTb KOTOPbIX COCTaBnseT

8.212 [vraBartT.




CamMble-camble

» 3anopoxckasst AC




AnbTepHaTUBHOE 3aMeHeHne ASC

e JHeprua cosHua.

* ObLiee KONMYECTBO COMNMHEYHOM SHEPINK, AOCTUratoLlee
noBepxHoCcTN 3emnun B 6,7 pas bosiblle MMPOBOIo NoTeHunana
pecypcoB opraHn4yeckoro tonnuea. cnonb3oBaHue Toribko 0,5 %
9TOro 3anaca Morso 6bl MOSTHOCTBIO MOKPLITb MUPOBYIO I'IOTpe6HOCTb
B 9HEPruu Ha Teicavenetusa. Ha Ces. TexHuyecknit noteHuman
COJTHEYHOW 3aHeprun B Poccum (2,3 mnpa. T ycn. Tonnvea B roq)
NpubnnanTenbHO B 2 pasa BbllE CErogHALLHEro NOTpebneHus
TOonnuBa.



AnbTepHaTUBHOE 3aMeHeHne ASC

 Tenno semnu.

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

« Ecnu yyecTtb ewgé u TennioeMKoCTb Nopoa 3eMIn, TO CTAHET ACHO,
4TO reoTepMarsibHas TennoTa npeacTaBnseT cobon, HECOMHEHHO,
caMbl KPYMHbIN UICTOYHUK SHEPTNN, KOTOPbLIM B HACTOsLLEE BPEMS
pacnosaraet Yyenosek. [1pUyeM 3TO SHEPIUA B YHUCTOM BMAeE, TaK Kak
OHa Yy>Xe CYLLECTBYET KakK Tensiota, 1 nod3ToMy A4 ee nonyyYyeHnsa He
TpebyeTcsa cxuratb TONSMBO UNU cO34aBaTh PEAKTOPHI.



[lpeumyLlecTBa BOOO-rPadUTOBLIX PeaKTOPOB

[MpenmyLLecTBa KaHanNbHOMO rpadoUTOBOroO peakTopa COCTOAT B
BO3MOXXHOCTU UCMNONb30BaHUA rpadpmuta o4HOBPEMEHHO B KayecTBe
3amennurtensa N KOHCTPYKLUMOHHOIoO MaTepuana akTUBHOW 30HbI, YTO
OOMNyCKaeT NpMMeHeHne TEXHOSTOrMYeCKNX KaHanoB B CMEHAEMOM Y
HECMEHSEMOM BapuaHTax, UCNOoJSib30BaHME TBAMNOB B CTEP)KHEBOM
nnn Tpyb4aTomM MCNONHEHUN C OQHOCTOPOHHMM NN BCECTOPOHHUM
oxnaxaeHnem ux tennioHocutenem. KOHCTpPYKTMBHaA cxema
peakTopa 1 akTMBHOMW 30HbI MO3BOJSIET OPraHN30BaTb Neperpysky
TOMMNM1Ba Ha paboTaloLEeM peakTope, NPUMEHUTb 30HamNbHbI UK

CEKLUMOHHbIN NPUHLMMN NOCTPOEHNA aKTUBHOW 30HbI, AOMYyCKatoLWunm
npodunnupoBaHnUe 3HepProBblaeneHns n TeniocbemMa, LUNPOKoe
NCMOSIb30BaHNE TUMNOBbLIX KOHCTPYKLUMW, peann3aunto S4epHoro
neperpesa napa, T. €. neperpesa napa HernocpeacTBeEHHO B
aKTUBHOW 30HeE.



AnepHasa sHepreTuka u
OKpy>KatloLlasa cpeaa

Ha cerooHsLWHWN OeHb SaepHast QHEpPreTmka u e€ BrnmsHne Ha
OKPY>KaloLLY0 cpeany ABMAKTCH caMbiMM akTyanbHbIMU BOMPOCamMu
Ha MeXAyHapoOHbIX cbe3dax n cobpaHusx. OcobeHHO OCTPO 3TOT
BONPOC cTan 3By4aTb nocrie aBapum Ha YepHoObINIbCKOW aTOMHON
anekTpoctaHuun (HASC). Ha nogobHbIX cbesgax pelaroTcs
BOMNPOCHI, CBAA3aHHblE C MOHTaXHbIMWN paboTamu Ha ASC. A Takxke
BONPOCHI, 3aTparnBaoLLne coctosiHne paboyero obopyagoBaHus Ha
OaHHbIX CTaHUMAX. Kak n3aBectHo paboTa aTOMHbIX 3NEKTPOCTaHLNN
OCHOBbIBAETCS Ha pacLuensieHnn ypaHa Ha atombl. [1oaTomy
0o0bblya 3TOro TonnmnBea Anst CTaHUUK Takke ABMSIETCA He
MarioBa)XHbIM BOMPOCOM Ha cerogHALWHUMN aeHb. MHorme Bonpochil,
KacaloLLMEeCH aTOMHbIX fIEKTPOCTAHLUNUN, TaK UITN MHAYe CBSA3aHbl C
OKpy>KatoLwen cpegon. XoTda paboTta aTOMHbIX 3N1EKTPOCTaHLUN
NPUHOCUT DOSbLLIOE KOSIMYECTBO NOME3HOW 3HEPIUU, HO, K
coXareHuio, BCe «MNIIChbI» B NPUPOoAE KOMMEHCUPYOTCA CBOMMU
«MUHYycamuny. ATOMHast 3HEPreTnka He UCKYeHne: B pabote
aTOMHbIX 9NEKTPOCTaHLUUN CTankuBarTCcs ¢ npobnemamu
yTUNu3auum, XxpaHeHus, nepepaboTkn n TpaHCNOPTUPOBKN OTXOA0B.



HackonbKo onacHa sgepHas
3HepreTuka?

« ATOMHas 3HepreTukKa - akTUBHO
pa3BuBaroLwancs orpacrib. OueBUOHO, 4YTO
ey npeagHasHavyeHo bonbloe byayuee, Tak
KakK 3anacbl HedpTH, rasa, yrna nocreneHHo
MCCSIKalOT, a ypaH - AOCTAaTO4YHO
pacnpocTpaHeHHbIN 3nemMeHT Ha 3emne. Ho
cneayeTt NOMHUTb, YTO aTOMHaA 3HepreTuka
CBsi3aHa C NOBbLILWEHHOU ONaCHOCTbLIO ANS
nogen, Kotopasl, B YaCTHOCTU, NposiBnseTcs
B KpaunHe HeOnaronpuAaTHbIX nocnencTtBUAX
aBapuvu C paspyLleHneM aToOMHbIX
peakTopoB.



OHepreTuka: «nNpoTmB»

«MNpoTuB» atOMHbIX CTaHLlVIVIZ
a) YxacHble nocneacteusa asapum Ha ASC.

6) JlokanbHOe MexaHNn4eckoe BO3AeNCcTBMeE Ha penbem - npu
CTPOUTENLCTBE.

B) lNoBpexaeHne ocoben B TEXHONOMMYECKMX CUCTEMAX - NpU
aKkcnnyaraumu.

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

0) NameHeHne xapakTtepa 3eMnenonb3oBaHnst 1 OOMEHHbIX
npoLieccoB B HenocpeacTBeHHon 6rn3octn ot ASC.

e) \aMeHeHne MUKPOKITMMaTUYECKNX XapaKTEPUCTUK Npunexatlmx
PanoHOB.



He Tonbko paanauuns

kcnnyaTtaumna ASC conpoBOXOaeTcsl He TOMNbKO OMacHOCTbIO paguauuoOHHOro
3arpsisHeHus1, HO 1 ApyrMMun BUAaMmn BO3OENCTBUS HA OKPYXKaloLLyo cpeay.
OcHOBHbIM ABNsieTCA Tennosoe Bo3gencrene. OHO B NONTOpa-ABa pasa Bbllle, YEM
OT TENNOBbIX 3MEKTPOCTAHLWMN.

[Mpu pabote ASC BO3HMKAET HEOBXOAMMOCTb OXNaXKaeHnst oTpaboTaHHOro BOASAHOrO
napa. CambIiM NPOCTbIM CNOCcOBOM ABNSETCS OXNa)kaeHne BOAOW U3 PEKN, 03epa,
MOpPS Unn cneunanbHO CoOopyXeHHbIX baccenHoB. Boaa, HarpeTast Ha 5-15 °C, BHOBb
BO3BpaLLAETCS B TOT XK€ UCTOYHMK. HO aTOT cnocob HeceT ¢ cobon onacHOCTb
}&)%/(,D,:LUGHMFI 9Konorm4yeckon obCTaHOBKN B BOOHOW cpede B MEeCTax pacrnonoXeHus
Bonbluee npumMmeHeHne HaxoanT cuctema BoAoOCHabXeHNsa ¢ MCNoSb30BaHNEM
rpaganpeH, B KOTOPbIX OXNnaxaeHne BoAbl MPOUCXOAUT 3a CHET €€ YaCTUYHOro
ncnapeHuns n oxnaxaeHusi. Hebonblune notepu NONOMHAKTCA NOCTOSIHHOM
NoANUTKOW cBexen Bogon. [Npu Takon cucteme oxnaxgeHns B atmocdepy
BblIOpacbIBAeTCA OFPOMHOrO KONM4eCTBO BOASIHOMO napa v KanenbHowm Brnarn. 31o
MOXET NPUBECTU K YBENNYEHUNIO KONIMYECTBA BbiNagatoLLmnx 0cagkoB, YacToTbl
obpasoBaHnsa TymaHoB, 0bra4yHOCTN.

B nocnegHune roabl CTann NPMMEHSTb CUCTEMY BO34YLUHOIO OXfaXaeHns BogsitHOro
napa. B aTom cny4yae HeT noTepb BoAbl, U OHA Hanbonee 6e3speaHa ans
oKkpy»atoLen cpeabl. OgHako Takasi cuctemMa He paboTaeTt nNpu BbICOKOW CpeaHen
Temneparype okpyxatowero Bo3gyxa. Kpome toro, cebecTonmMocTb aNekTpoO3HEPTNN
CYLLLECTBEHHO BO3pacTaer.



HeBunanmbin Bpar

OTBETCTBEHHOCTb 3a €CTECTBEHHYIO 3€MHYH0 paauauuio B OCHOBHOM HECYT TPU paguoaKTUBHbIX
9NleMEHTa -- YpaH, TOPUN N aKTUHUN. DTU XUMUYECKNE dNeMeHTbl HeCTabuIbHbI; pacnagasch, OHU
BbIOENSAT SHEPIUIO UITU CTAHOBATCA UCTOYHMKaAMM MOHM3NPYIOLLLEro uanyyeHus. Kak npasuno,
npu pacnage obpasyeTca HEBUOUMbBIN, HE UMEIOLLINIA BKyCa M 3anaxa Tsbkenbl ra3 pagoH. OH
CyLLEeCTBYeT B BUA€E ABYX U30TOMOB: pafoH--222, YrieH pagnoakTMBHOIO psga, obpasyemoro
npogykTaMmu pacnaga ypaHa-238, u pagoH-220 (HasblBaeMbIN TakKe TOPOH), YSieH
pagMoakTUBHOIO psiga Topusa-232. PagoH noctossHHO obpasyeTtcs B rmybuHax 3emnu,
HakarnmnmeaeTCcs B ropHbIX MOPoAax, a 3aTeM NoCcTeneHHo No TpeLmHaM nepemeLlaeTca K
NOBEPXHOCTN 3eMIN.

O6ny4eHne oT pagoHa YernoBeK O4eHb YacTo NonyyaeT, Haxoasch y cebs agoma nnu Ha pabote u
He nogo3peBasi 06 ONacHOCTU, -- B 3aKpbITOM, HENPOBETPUBAEMOM NOMELLEHUN, FAe NOBbILLEHA
ero KOHLUEeHTpauusa 3Toro rasa -- ICTOMHUKA pagunaumn.

PapoH NpoHMKaeT B JOM U3 IPYHTA -- CKBO3b TPELUMHbI B PyHOAMEHTE 1 Yepes Nnos -- U
HaKannMBaeTCs B OCHOBHOM Ha HWXHUX aTaxkax XWUITbIX U MPON3BOLCTBEHHbIX NOCTpoek. Ho
N3BECTHbI U Takue Crlyyau, Koraa Xunble oMa U Npon3BOACTBEHHbIE KOpryca BO3BOAAT
HEenoCpeaACTBEHHO Ha CTapbIX OTBasnax ropHoA406LIBaOLWMX NPEANPUATUR, rae pagnoakTUBHbIE
9NEeMEHTbI MPUCYTCTBYIOT B 3HAYUTESbHbIX KoninyecTBax. Ecnu B cTpontensCcTBe Npon3BoacTee
NPUMEHSIOT TakMe Matepuarnbl Kak rpaHuT, nemMaa, rmuHo3em, ocdormnc, KpacHbl KUpnny,
KanbLMeBO-CUMNKATHbIN LWaK, MCTOYHUKOM paZloHOBOUW paguauumn CTaHOBUTCA MaTepuarn CTEH.
MprpoaHbIN ras, NCNornb3yeMbIN B ra30BbIX NAMTax (0COBEHHO CXMXEHHbIN NponaH B 6annoHax)
-- TOXXe NOTEeHLUMarnbHbIN UCTOMHUK pagoHa. A ecnun Bogy Anst ObITOBbIX HYXX BblkaunmBaloT U3
rny6oKo 3aneraroLwmx BOAAHbIX NacToB, HACbIWEHHbIX pagoHOM, TO BbICOKasi KOHLEHTpauus
pafoHa B BO3ayxe Aaxe npu ctupke 6enbs!

KctaTtu, 6bino ycTaHOBNEHO, YTO CPeAHAs KOHLEHTpaLMs pagoHa B BAHHOW KOMHATe, Kak
npasuno, B 40 pas Bblle, YEM B XUSbIX KOMHATax U B HECKOSbKO pa3s Bbllle, YEM Ha KyXHE.



PagnoakTUBHbLIL « MYyCOP»

[axke ecnn atoMHas anekTpocTaHunst paboTtaet ngeanbHoO U 6e3 manenwmnx
cboeB, ee aKkcnnyaTauuns Hems3beXXHO BEAET K HAKOMNSEeHUKo
paAnoakTUBHbIX BewecTB. [1o3ToMy nogsam npnuxogmTcs pelartb OYeHb
CEPLE3HYI0 NPobremMy, UM KOTOPOU -- 6e3onacHoe XpaHeHne OTXoA0B.
OT1xoabl ntobon oTpacsiv NPOMbILLIIEHHOCTU MPU OrPOMHbIX MacLuTabax
NPON3BOACTBA SHEPIUN, PA3NUYHbIX U3O0ENUA U MaTeEPUarioB co3aatoT
OrpoMHoON nNpobriemon. 3arpsisHEHNE OKpYKatoLen cpeabl n atmocdepbl BO
MHOIMX panoHax Hallen nyaHeTbl BHYLaeT TPeBOry U onaceHna. Peub nget
O BO3MOXXHOCTU COXPaHEHUSI XKMBOTHOIO N PACTUTENBHOIO MMpa yXXe He B
nepBo3gaHHOM Buae, a XoTs 6bl B npeaenax MMHMMarnbHbIX 3KONOrMYecKux
HOPM.

PagnoakTueHble 0TXOAblI 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 HN3KOAKTUBHBLIMU: 3TO BoAaA, UCMONb3yemMasi AN OYUCTKU
ra3oB 1 NOBEPXHOCTEN peakTopa, nepvyaTkn n obyBb, 3arpsi3HEHHbIE
NHCTPYMEHTbI U NeperopesLUne NaMnoYKkn U3 pagnoakTUBHLIX MOMELLEHNN,
oTpaboTaBwee o6opyaoBaHue, Mblflb, ra3oBblie PUNLTPbI U MHOMoe Apyroe.



bopbba ¢ pagnoakTUBHbLIM
MYCOpPOM

[[@3bl 1 3arpsA3HEHHYI0 BO4Y MNPOMNyCcKakT Yepes creymanbHble PUnbTPbI,
NoKa OHW He OOCTUTHYT YMCTOTblI aTMOCEPHOro Bo3ayxa N NMTbeBOU BOAbI.
CtaBlure paanoakTMBHbIMN OUNLTPLI NepepabaTbiBaloT BMECTE C
TBEpAbIMK oTxogamMu. Ix cMewwmBatoT ¢ LEMEHTOM M NpeBpaLlatoT B Oroku
NN BMECTE C ropsayunm OUTyMOM 3anmBaloT B CTallbHblE EMKOCTW.

TpyoHee BCcero noarotoBUThb K 40ONTOBPEMEHHOMY XPaHEHUIO
BbICOKOAKTUBHbIE OTX0Abl. Jly4lle Bcero tTakom "mycop" npespawiats B
CTEKNO U KepaMuKy. [1ns 3Toro oTxoabl NPOKanuBaroT U CNNaensoT C
BELLEeCTBaMM, 0OpasyloLLMMM CTEKITOKEPAMMYECKYIO Maccy. PaccunTtaHo,
YTO OJ19 pacTBOPEHMSA 1 MM NOBEPXHOCTHOIO CI0sl TaKOM MaccChbl B BOAE
notpebyetcs He meHee 100 ner.

B oTnnymne oT MHOrMX XMMM4YeCKNX OTXOA0B, OMNACHOCTb PagMoaKTUBHbIX
OTXO40B CO BPEMEHEM CHMXaEeTCs. bonbluas YacTb pagnoakTUBHbIX
N30TOMNOB UMEET nepuog nonypacnaga okosio 30 net, N03ToMy yxe Yyepes
300 neT OHM NOYTU MOSTHOCTLIO UCYE3HYT. TakK YTO ASIA OKOHYaTESIbHOro
yaaneHns paanoakTUBHbIX 0TX040B HEOOXOOMMO CTPOUTL Takne
OONrOBPEMEHHbIE XPaHUMLLA, KOTOPbIE NO3BONUNM Obl HAOEXHO
N30NMUPOBaTb OTXOAbl OT UX MPOHUKHOBEHUS B OKPY>KaloLLYHO cpeay 40
NOSIHOrO pacnaga paguoHyKnNuaoB. Takme xpaHunuuia HasbliBatoT
MOrMIbHUKaMW.



B3pbiB Ha YepHoObINbckon ASC 26
anpena 1986 roaa.

» 25 anpensa 4-n 3Heprobrok 6bin ocTaHOBNEH Ang
NN1aHOBOro PEMOHTA, Ha BPeMS KOTOPOro ObIno
3anjiaHMpPoOBaHO HECKOSTbKO UCMbITaHUN
obopynoBaHus. B cooTBeTCTBMI C NpOrpamMmmMon
MOLLIHOCTb peakTopa Obifia MOHWXKEHa, U TyT
Ha4anucb NPobnembl, CBA3aHHbIE C SIBMTIEHNEM
«KCEHOHOBOIO OTPaBMiEHMsI» (HaKoMmneHnem
n3oToNna KCEHOHAa B peakTope, paboTarolemM Ha

2 A NOHMXEHHOW MOLLIHOCTHU, eLle dornbLue

J ’ Topmo3awmm paboTy peaktopa). [1ng
=% KomneHcauuu oTpasrieHust Bbiniv NOAHATI

e . WS M O[TIOLLAIOLLME CTEPXKHMN, HaYancs pocT
S IR e et 88 /’ MOLLHOCTW. YTO Npoun3oLLsio ganbLie, B TOHHOCTU
A iy i wal He AcHo. B poknage MexayHapoaHou

L

Mg Sty

¢ KOHCyNbTaTUBHOW rpynnbi Mo siaepHOu

- <24 ©e3onacHOCTV OTMeYeHo: «[JoCTOBEPHO He
N3BECTHO, C Yero Havyarncs cka4yok MOLLHOCTMU,
NpUBELLLNA K pa3pyLLUEHU0 peakTopa
YepHobbinbekon AQC». OTOT BHE3AMHbIA CKaYoK
nonbiTannch 3arnywuTb, OMNYyCTUB NornowiarmLune
CTEpPXHW, OOHAKO U3-3a UX Heyda4HOM
KOHCTPYKLUWUM 3aMeainTb peakuuto He yaanoch, U
Npon3oLLEen B3pbIB.



UepHOoObINb

AHanuns3 YepHobbINbLCKOM
aBapun ybeauternbHoO
NOATBEPXKOAET, UTO
paguoakTuBHOE 3arps3HeHne
OKpYy>KatoLLien cpeabl ABNSeTCS
Hanbonee BaXXHbIM
9KONornyecknm nocneacTtemem
pagvaunoHHbIX aBapum C
BblbpocaMmun paanoHyKNnaos,
OCHOBHbIM pakTOpOM,
OKasblBalOLWMM BNUSIHNE Ha
COCTOSAHME 300PO0BbS U
YCNOBUS XXU3HN OEATENbHOCTU
nogen Ha TeppUTopusx,
noaBeprarLmxcs
paguoakTUBHOMY 3arpsA3HEHUIO.



AnoHcknm YepHoObINb

HegaBHO npownsollen B3pbIB
Ha ADC dykycuma 1 (AnoHus)
N3-3a CUNbLHOIO
zemMmneTpaceHud. Asapus Ha
aTOMHOW 3fIeKTPOCTaHLNU
«Pykycnma» cTarna nepsow
KatacTpodon Ha aTOMHOM
obbekTe, 0bycnoBneHHOM
BO3ENCTBMEM, XOTH U
KOCBEHHbLIM, NPUPOOHOU
ctuxuun. [lo cux nop
KPyNHEULLIne aBapmn nMenu
«BHYTPEHHUN» XapaKTep: Nx
NPUYUHON ABNANOCH
coveTaHue HeyaayHbIX
9JIEMEHTOB KOHCTPYKLINUN U
4YenoBeYecKoro akropa.



B3pbIB B ANoHUM

Ha ctaHuum "®dykycuma-1",
pacnonoxeHHou B
oAHOMMEHHOM npedeKType,
14 mapTa B3opBarncs
BoAopoOA4, CKONMBLUMNCSA noA
KpbILWEeWU TPeTbero peakropa.
Mo AaHHbIM KOMNaHUN
Tokyo Electric Power Co
(TEPCO) - onepaTtopa AJC.

AnoHua
npouHdcgopmupoBana
MexayHapoaHoe areHTCTBO
Mo aTOMHOM 3HepPrum
(MATAT3) o TomM, YTO B
pe3ynbrate B3pbiBa Ha A9C
"Pykycuma-1"
pagnaumoHHbIU (pOH B
panoHe aBapuu npeBbICUN
AOMNYyCTUMYHO HOpPMY.



[locnepcTBua pagmnaunn:

* MyTauuu

» PakoBble 3aboreBaHuns (LLMTOBUOHOW
Xenesbl, NIenKo3, MOJ1I0MHOU XKenesbl,
NEerkoro, Xenyaka, KUue4yHuKa)

» HacrneactBeHHble HApPYLLEHUS
* CTEPUIBHOCTb ANYHUKOB Y XEHLLINH.
« Cnaboymue



KoadodpunUMEHT YyBCTBUTENBHOCTU TKaHU MpU
9KBMBaANEHTHOM 103€ 0bsy4yeHuns

TKaHu JKBUBaneHTHas gosa %

KOCTHasa TKaHb 0,03
llnToBnaHas xenesa 0,03
K{pacHbIN KOCTHbIN MO3r 0,12
Jlerkune 0,12
Mono4Has xenesa 0,15
ANYHUKN, CEMEHHUKU 0,25
[pyrue TkaHu 0,3
OpraHusm B Lienom 1




Pe3ynbTtaTthl pagunaunmn




3aknr4yeHne

dakTopbl «3a» aTOMHbIe CTaHLMUMK:

1. AToMHas QHEPreTnkKa ABnAeTCcA Ha cerogHAWHNN OeHb JybquwimnmMm Bnaom
noJsiydeHna 3SHepPrun. OKOHOMUYHOCTb, BornbLLast MOLLHOCTb, SKOMOMM4YHOCTb npu
npaBuiibHOM WMCMOJIb30OBaHUMN.

2. ATOMHblE CTaHLMM MO CPaBHEHMUIO C TPAAULIMOHHLIMU TEMMOBbLIMU
aMNeKTpocTaHUuAMM 00naaaoT NpeMMyLecTBOM B pacxodax Ha TOMNMMBO, YTO
0c000 APKO NPOSABNSAETCH B TEX PErMoHax, rae MMelTcs TPYAHOCTH B
obecrnevyeHnn TONMMBHO-IHEPrEeTUYECKUMU pecypcaMi, a Takke YCTONYNBON
TeHOeHLUMen pocTa 3aTpaT Ha Jo0blyy OpraHMYecKkoro TonmnmBea.

3. ATOMHbIM CTaHUUAM He CBOMCTBEHHbI Takke 3arpsa3HeHns NpupoaHOn cpeabl
3onon, abimoBbiMu razamm ¢ CO2, NOx, SOx, cOpocHbIMM1 BOgamMu, cogepxalimmm
HedTeNnPOaYKThI.

PakTopbl «[1pOTUB» aTOMHbIX CTaHLUMN:

1. YXacHble nocneactemna aBsapun Ha ASC.

2. JlokanbHOe MexaHn4Yeckoe BO3AENCTBME Ha penbed - Npu CTPOUTESbCTBE.

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

4. CTOK NOBEPXHOCTHbIX U TPYHTOBbLIX BOA, COAEPXKaLlMX XMMUYECKME U
pPagMOaKTUBHbIE KOMMOHEHTLI. 5. IlaMeHeHue xapakTepa 3eMnenosib3oBaHns u
OOMEHHBIX NpoLleccoB B HernocpeacTBeHHoln onmsocTtn otT ASC.

6. VIaMeHeHne MUKPOKNMMaTUYECKNX XapakTePUCTMK NpUexalimx pamnoHoB.



