


PoctoBckas e KanuHnHckas ¢ Konbckas e Kypckas e JleHuHrpaackas e
HoBoBopoHexckas e CMoneHcKas
lMpoekmupyembie: Korbckas-2 e Kypckas-2 ¢ HuxeaopoOckas e
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KpynHenwasa ADC B EBpone  3anopoxckasa A9C

KpynHeunwasa ASC B mupe KacuBaasaku-Kapusa




BHELUHMU B KYPCKOU A3C

Nopon KypuaTtoB Kypckon obnactu. CoctouT ns yetbipéx onokos PBMK-1000,
BBeAEHHbIX B 3KcnnyaTtauuo B 1985 roay. MowHocTb ctaHuuu - 4 BT.
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NMNABYYAA ATOMHAA CTAHUUA «cAKAOEMUK
JIOMOHOCOBM»
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PapuaunoHHO (A4epHO) onacHble obbe
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ApepHo onacHble 06bekTbl (AOO)

O6beKkTbl, UMeEKLWMEe 3HAYUTENBHOE KOMMYECTBO SAOepHOOENALLMXCS
mMatepunanos (AOM) B pasnuyHbiX OU3NYECKMX COCTOSAHUAX U doopmax,

noTeHUuarnbHas OonacHOCTb (PYHKUMOHMPOBAHUS KOTOPbLIX 3akn4vaeTrcsa B
BO3MO>XHOCTU BO3HWUKHOBEHMUS B aBapUNHbIX CUTyaumnsax
camonogaepxuaatoLiencs uenHon sgepHon peakuum (CLIAP).

W

O61BLeKTbI OO0beKThI
AAepHOro HayHo- AAepHoO-
TONMJIMBHOIO LMKNA nccneaoBarenkckn OpY>XeNHOro
e peakTopbil.
(AC) n A3Y. KOMMNJeKca.




Linkn nonyyeHunsa sgepHOro Tonnuea, nepepadoTku
N 3aXOPOHEHUA paAuOaKTUBHbLIX OTXO40B
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O6oraweHune ypaHa

I

N3rotoBneHue TB3JloB n TBC

G5 XpaHunuuie o6ny4yeHHoOro TonnmMBa

Mony4yeHue rekcachTopuaa ypaHa

H
"i‘ \ NMepepaboTka 06ny4YeHHOro

ToninuBa

AdduHax n nonyyeHue TeTpacpTtopmaa ypaHa
pagnoakTuBHbIe
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No6blya n nepepaboTka ypaHOBbLIX pyA



YCTPOMCTBO aTOMHOM 3/1eKTpoCcTaHuun

ATomHasn anekTpocTaHumsa (ADC) — KOMMNIEKC COopYyKe- O N A s )

= 6 < « KUNALMA — Nap, BPALLAIOLNA TYPONHDI, 06pa3yeTca B aKTHBHOI 30He
HWA M, n pen Ha3Ha qu HbIX ﬂﬂﬂ Bbl pa OTKM 3ﬂeKTpV| '-lec KOVI (PBMK — peakTop bonbLUoH MOLLHOCTH, KaHaﬂbelﬁ)
SHEeprun nyTem ncnojib30BaHMA sHEPIrnu, BblﬂeﬂﬂeMOﬁ * BOAO-BOAAHON — Nap 06PasyeTcs 80 BTOPOM KOHTYPE, (BA3AHHOM

Y Y C NepBbIM KOHTYPOM TENNOOBMEHHIUKAMI 1 NAPOTreHEPATOPaMH
npun KOHTPOJIMpyeMou AAepHOUN peakynn (GHepreTHecil peaxTop — BB3P)

OcHoBHbie npoueccbl B pabore A3C « [a300xnaxxaaembiit peakTop C rpaduTosbiM 3ameanuTenem

KOHTYpBI peakTopa repMeTHuHbI (ncTema ynpaeneHua W 3awums peaktopa (CY3) — * Peakrop, B KOTOPOM ¥ TENNOHOCHTENEM, W 3aMEANNTeNeM ABNARTCA
nns 6esonacHocTH paboTe CTEPIXHM, COAEPHALLYME NOTNIOWALLNA HeHTPOHDI TAXENaA BOAA, a TONNHBOM — NPUPOAHbIA YpaH

peakTopa AnA nepotana 77722 snement (6op) npeaHasHayenbl Ana fbicTporo « (YUUECTBYET TaKKe PeakTop Ha BbICTPLIX HETPOHaX

W HaceneHua npexpaLleHna UenHoi AepHo# peakLmm

Harpetsiit TennosocuTens K napogoit Typbure nogaerca Typbusa npusoamt
pasfienAeTca Ha nap ¥ Bogy HACbILYEHHBIR Nap NOJ AABNEHHeM B AABIKEHMe poTop
6,4 Ma anexTporeHeparopa
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TENNOHOCUTENb BcnomorartensHbii KoHTYp
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o [naBHbIMK UUPKYNALUMOHHBIMYW HaCOCaMU BOAla NPOKaYKUBAETCA
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ABYXKOHTYPHOM BOA0O-BOAAHOM 3HepreTu
peakTope

3AaHne peakropa

KomneHcaTop lMapo-
AaBneHns reHeparop
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KoHgeHcaTop




AOEPHAA SQHOPIETUYECKAA YCTAHOBKA

Ha bbIcTpbIx
HEUTPOHaX

|| HA 1 DA/
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*o KOIMYECTBY KOHTYPOB

parnb)




Cucrtembl 6e3onacHoctu AC
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MCTEMbI YNpPaBreHna u 3aliuThbl
peakTopa




ABapuu Ha pagnauMoHHO (AA4epPHO) ONacCHbIX
o0beKTax




12 nekabp4a 1952 roga B KaHaae npomsoLluna nepsas B MMpe cepbe3Has aBapus
Ha aTOMHOW 3neKTpocTaHuun. TexHnyeckas owmnbka nepcoHana ASC York-
PuBep (wtat OHTapmo) npuBena K neperpeBy U YaCTUYHOMY pacnsiaBfeHno

aKTUBHOW 30HbI.

29 HOs1I6ps1 1955 roga «4enoBedeckui bakTop» NPUBEN K aBapun amepuKkaHCKnm
aKcnepumMmeHTarnbHbI peakTop EBR-1 (wTtat Angaxo, CLUA). B npouecce
9KCMepuMeHTa C NNyTOHUEM, B pe3yrnbraTte HEBEPHbIX AeNCTBUW onepaTtopa,
peakTop camopaspyLumsics, Bbiropeno 40% ero akTUBHOMU 30HbI.

10 okTAbpsa 1957 roga B BenukobputaHnn B BuHackense npousoLusia KpynHas
aBapusi Ha OOQHOM U3 [ABYX PeaKTOpOB Mo HapaboTKe OpY>XENHOIO MITYyTOHUS.
Bcrnencrteue owmnbkun, gonyLeHHOW npu akennyartaummn, PagnoakTnBHble OcagKu
3arpasHunmn obumpHbele obnactu AHrnvmn n Npnananv; pagmoaktnBHoe obnako
gocturno benbrun, anuu, l'epmaHum, Hopserun.

B Houb C 25 Ha 26 anpend 1986 roga Ha YeTBepTOM Drioke
(YkpaunHa) npousoLuna KpynHenwasa saepHas asapud B mupe. B
pes3ynbrarte aBapum NPon3OLLINO paguoakTMBHOE 3apaxeHue B paguyce 30 KM.
3arpsisHeHa TeppuTopus nnowanbio 160 TbicAY KBagpaTHbLIX KUTOMETPOB.
[MocTpaganu ceBepHasa YacTb YKpauHbl, benapycbh 1 3anag Poccun.
PagnauMoHHOMY 3arpsa3HeHuIo NnogBeprinnuch 19 pOCCUUCKUX PETMOHOB C
Tepputopmnen novTn 60 ThiCAY KBaApaTHbIX KUITOMETPOB U C HAaceneHnem 2,6
MUTTTTNOHA YENOBEK.
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BeeneHHas B akcnnyataumto B 1971 rogy, ASC «dykycuma-1», pacnosioxXeHHas
B ropoge Okyma npedekTypbl PyKycuma, BXOAUT B YNUCIIO 25 KPYNHENLLNX
aTOMHBIX 3neKkTpocTaHuum mmpa. Llectb SHEprobnokoB cTaHLU MK
BblpabaTtbIBatoT B 0OLLIEN CIOXHOCTW A0 4,7 ruraBaTT aHeprun. ASC cepum
«PyKycnuma» - BCero nx B AnoOHMN LWECTb U eLLE OBe rOTOBATCA K 3anyCKy —
COCTaBNSAT OCHOBY SHEPreTn4eCckom CUCTEMbI CTPaHHbI.

Panostl, NOCTPALBBILNE OT JEMNETPACEHHA
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MOPAXAIOLLIMNE ®AKTOPDI
ABAPUN

HA OBbEKTE




Kpntepmun MOHU3NPYOLWMNX U3Ny4eHnn

NoHu3upytolee nsnyyeHne —KBaHTOBbIE (3NEKTPOMAarHUTHbIE) UMK KOPMYCKYISpHbIE
(NOTOK 3MEeMEHTapHbIX YacTuy) WU3nydYeHnsa nog BO3OENCTBMEM KOTOpbIX cpede w3
HEeUTpanbHbIX aTOMOB U MOJEKYS 06pa3ytoTCa NOMNOXUTENbHbLIE WNW OTpULATENbHbIE

3apsiKeHHbIe YacTuLbl — NOHbI. Bnabl A3
[o3oBble kpUTEPUM NOHUIUPYIOLLIUX N3MNYYEHUN:
[lornoweHHass go3a

JKCNo3nyMoHHasa aos3a

OddekTuBHasA Oo3a

@

Bunonornyeckoe pencreue
MoHusauusa, co3pgaBaemas U3nyYeHUeM B KreTKax, NMpMBOAUT K oOpa3oBaHUIO
cBoOOgHbIX pagukanoB. CBoGoAHble paauvKanbl Bbi3biBalOT paspylleHUsi LenoCTHOCTU
LenovyeKk MaKpomorneKkysn (6enkoB M HYKINEeMHOBbLIX KUCIIOT), YTO MOXeT NpPMBECTU KaK K
MaccoBOM rMbenu KneTok, Tak M KaHueporeHesy M myrtareHe3y. HanbGonee nogBepXeHbl
BO34EeMNCTBUIO MOHusupymmero VI3.I1y‘-IeHMS| aKTUBHO Jensimecs (anuTenuanbHble,




AdhekTnBHAA Ao3a

BenunyuHa, UCriosyibdyemMmasa Kak Mepa onpeaerneHnda pucka BO3HUMKHOBEHUA OTAANMIEHHbIX
nocneacTemmn o6nyqu|/|;| BCEro Telfla U OTAeJibHbIX ero opraHoB C y4YeToM WUuX

paauouyscTeuTensHocT: HAg = > WitH t, rne Wt - ssewmsaiowmis kosbduument no kann T, H +

SKBMBaAlleHTHad Ao3a 3a onpeaerieHHoe BpeM4.
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CornacHo lNoctaHoBneHuto MMaBHOro rocyaapcTBEHHOrO caHMTapHoro Bpadya Ne 11 ot 21.04.2006 "O6
orpaHnu4yeHnm obnyyYeHnsa HaceneHus nNpu NPoBeaeHUN PEHTIEHOPAANOTOrMYECKUX MEONLMHCKMX
nccnegoBaHmin' n. 3.2. HeobxoanmMo
Ob6ecneunTtb cobnogeHne rogoBon 3peKkTMBHOM 403bl 1 M3B NpU NPOBEAEHUN NMPOUNaKTUYECKNX
MEeOVLMHCKUX PEHTIEHONOMMYeCcKnX nccriegoBaHnin, B TOM Y1Ce Npu NnpoBeaeHnun gucnaHcepumsaunm.




BoamoxHble aBapuu Ha AC n nx
XapakTepucTuka

XapakT

HEeNCnpPaBHOCTLIO obopynoBaHus,

HenpaBUITbHbIMWA OENCTBUAMU APYrnx 0ObEKTOB, coaepXaLlumx
nepcoHana, CTUXunHbiM ©eacTBMEM Unm Aendunecs marepuvarel, B pesyrnbrare
MHBIMW MPUYMHAMYK, KOTOPblE MOTU KOTOPbIX MPOUCXOAUT HEKOHTPONUpyemoe
I'IpI/IBeCTVI U I'IpVIBeJ'II/I K 06nyqumo BblAereHne AaepHon 3Heprun neneHund,

NMogen BbllLe YCTAaHOBEHHbLIX NPUAENOB st LA e Bios e el e
A y pva 1 300pOBbSA NtoAen U HaHocsllee yilepb
U K pagnoakTUBHOMY 3arpA3HEHUIo

: OKpY>KaroLLien npupoaHon cpeae.
\ﬁpymarou.l,evl cpensbl.







1 ABAPUA
mobanbHas aBapus

Takenaa aBapus

ABapus ¢ puckom angd
OKpYy>KaroLLien cpeqbl

(A O1)

BbIGpoOC B OKpyXatloLyro cpeay
GonbLOoN YacTU NPOAYKTOB AeneHus
aKTUBHOMW 30HbI, NpUBeALUN K
npeBbILEeHUIO0 A030BbIX Npeaenos Ans
3a NPOEKTHON aBapun.

Bo3MOXHbI OCTpble Ny4yeBble NopaXxeHus
HacereHus; AnuTesibHoe Bo3geucTBme
Ha OKpyXalLyto cpeay.

BbIOpoC B OKpy»KatoLLyto cpeay
3HAYNTENbHOM YacTu NPOAYKTOB AENEHUs,
NpUBEALUNA K NPEBbILLEHUIO 4030BbIX
npeaenoB Ansi NPOEKTHLIX aBapuin.
Bo3MOXHbI NopaXeHna HaceneHna u
BO34ENCTBMA Ha OKp. cpeay.

Heobxoanmo npoBegeHne mep no 3aumte
HaceneHus.

BbIOpocC B OKp. cpeny NpoayKToB AeNeHuns,
NpuBEOLLNIA K HE3H. NPEBbLILLEHUIO A030BbIX
npeaenos Ansi NPoekKkT. aBapun. Bo3aMoXXHO
YacT. NopaXxeHna Hacenenua. Heobxoanmo
NpoBeAEHME 3aLNThlI HAaceneHns n
nepcoHana ctaHuun.




ABapusa B npegenax AC 4

2 NMpoucwectBus

Cepbe3Hoe
npoucwiecrene

NMpoucwecrtBue
cpenHeun TAXeCTU Unu
He3HayuTernbHbIe

( Ao4)

3(M01)

2,1
(Mo2 -
M10)

BbIOpocC B OKpyXatloLwyro cpeny
NPOAYKTOB AeJIeHUs, He
npeBbIWaoLWmnX 4030BbLIX NpeaenoB
Ans npoekTHon aBapuu. NpeBbileHne
A030BbIX Npeaenos BHyTpu AC.
Heobxoaumo npoBegeHue mep no
3awunTte nepcoHana AC. 3awmTbl
HaceneHusa He TpebyeTcA

BbiIOpocC B OKpyxatloLwyro cpeany
NPOAYKTOB AesieHUs Bbilue
AONyCcTUMOro Bbibpoca 6e3 HapyLueHUN
npeaenoB 6e3o0nacHOM 3KcnnyaTauum.
lNpeBblleHUe [030BLIX Npeaenos
BHyTpu AC.

Bo3MOXHbI He3HaYUTENbHbIe
noBpexXxaeHUs1 nepcoHana.

TpebyeTcs 3awmuTa nepcoHana.

3awmTta HacerneHus He TpebyeTcs.

HepaboTocnocoOHOCTb OTAENbHbIX
KaHanoB cucTtem 6e3onacHoOCTU Unu
NoBpeXaAeHNsA TEXHONOrM4YeCcKux

cucTeM, He NpuBoAasiLLiue K aBapumn, 6e3
Rhlﬁnﬁca NMDONVKETOR nenaHdmyja



PAHHAA
(PDPA)

CPEOHAA
(CDPA)

Nno3gHAA
(MPA)

OT MOMeHTa BO3HUKHOBEHUS
aBapumMHON cUTyaumn 0o
npekpaLleHna Bblbpoca
NPOAYKTOB pacnaga , ocegaHue
pagnoakTUBHbIX OCagKOB. (OT
HECKOJTbKMX YacoB A0 HeC.
CYTOK)

OT okoH4yaHua PPA go
3aBEPLUEHUSA MPUHATUS
OCHOBHBbIX 3KCTPEHHbIX MEpP MO
3awuTe Hacenenus.(UepA3C- 1

roa)

[MpogomkaeTca oo Tex nop,
NOKa NOSIHOCTbIO HE NCYE3HET
HeobXxoaMMOCTb B NPpOBEAEHNN
Mep 3awmTbl Nogen

BHelwHee obnyyeHue (paa.obnako,
paa. 3arpa3HeHne MecTHOCTU) U
BHYTPEHHEE — 3a CYET
NHransiLMOHHOIO MNOCTYMNSIEHUS
paguoHyknuaoB (Moga-131) B
opraHm3m 4erioBeka.

BHeluHee oGnyyeHue ot
3arpsi3HeHHOM paguoHyKnuaamum
MECTHOCTU W, YaCTUYHO BHYTPEHHEE 3a
CYET NOCTYNIIEHNS pag-B B OPraHn3m C
NULLEBbLIMU NPOAYKTaMU U BOAOW

BHyTpeHHee obny4yeHune -
nocTynrieHne paa-B B OpraHM3m
C NPOAYKTaMn MECTHOro
NPON3BOACTBA, «AapaMun neca;
BHeLlHee obny4eHue npu
HaxoXOeHNN Ha 3arpA3HEHHbIX
TEPPUTOPUSX MO



®3arpﬂ3HeHMﬂ OKpYy>KaloLLen cpeabl Npn
aBapusix Ha AC

[Mpn aBapusax Ha AC c B3pbIBOM (pasrepMeTusaumnen) peakrtopa B
pesyrneraTe ocegaHnst  NpoaykToB  Bblbpoca
KOTOpoOe BMecTe
C oOnakomM rasoa’po30JZibHOU CMeCU pPaaUOHYKNUAOB CO34aeT
MOLWHbIA MNOTOK WOHU3MPYHOLMUX WU3NYYEHUU, ABNAIOLWMUCS
OCHOBHbIM nopaxarowmm chakTopom ans HaceneHus,
NpOXXMBAIOLLErO 3a npegenamu npomblwneHHon 3oHbl AC. Kpome Toro,
pagnoakTUBHOE 3arpsaA3HEeHne MeCTHOCTU OyaeT UMMETb psd ApYrux
0CODEHHOCTEN, BAUSIOLLMX Ha XapaKTep Mep Mno 3aluuTte HaceneHust u
TeppUTOpUN.




dopma pagmoakTUBHOIO 3arpa3HEHNS MECTHOCTHU
npu aBapum Ha AC

HAMPABJIEHUE BETPA -

YypessLiHanHo ONacHoro
3apaxeHus
CUNbHOro

3apaxeHun yMEpPEeHHOro

3apaxeHus




PaanoakTtmBHoe 3arpa3HeHme MecCcTHOCTU B
pacCMaTpmnBaeMbIX YCJ1OBUAX 6y,El,eT UMETb

, KOrda y4acCTKu
C BbICOKUM YPOBHAMU paanaunin MOryTt O6Hapy>KI/IBaTbCF| Ha
bonbLIOM yaoaneHnun ot UICTOYHUKa 3alrpA3HEHUA.

IUIOTHOCTS 3JATPA3HEHHSA IIE3HEM-137

E <0.2 Ku/xu2
[ 0.2-05 Knyxm *
0 o0.5-1 K
B 12 Knxm 2
| EBERTTE
B 510 Koo ?
B 1020 Kugxoe *
B 050 5o ?
o <o’
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MenKoAUCMNEepPCHbIN  XapakTtep

, YTO cnocob6cTByeT MX MNOCTYNJsieHU (npexae Bcero
Ouonornyecku onacHbIX «ropsAvYUX YacTul» B OpraHbl AbiXaHUS
YyenoBeka




'pachmnkK 3aKOHa cnaga aKkKTUBHOCTM

1- mpu asaepHOM B3pHIBE;

2- ipu paspymeHuu (aBapuu) ADP




EcTecTBeHHbIN cnag aKTUBHOCTU PaAUOHYKNMAOOB Npwu
3arpA3HeHMM B pe3ynbrate aBapuum Ha AC npoucxoaut
3HaYUTEeNbLHO MeasieHHee n bornee NNaBHO, YeM NpU 3arpA3HeHnn
OT siAepHbIX B3pPbIBOB, a creagoBaTesibHO, U 3arpsi3HeHue B
pe3ynbrate aBapum Ha AC Gyaet npoporkaTrbCA 3HAYUTENbHO
Aornblue, YeM aHanorm4yHas npu saepHoOM B3pbIBe.

KoadpdoumumeHT cnaga Ken B 3aBUCMMOCTU OT BPEMEHMU, NPOLLELLEro nocne
B3pbiBa

Bpems
nocne
B3pbiBa

(4)

1

Kcn AB 1 2,3 3,7 5,3 6,7 8,6 10




