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NMoHssTHe "PUck" m ero
npou3BoHble

= B pa3znunyHbiX 06n1acTax HayKu U AesTenbHOCTY
TEepMUHY "pUCK" NpuaaeTcs pa3Hoe TOIKOBaHME.
[lpnBeaeHbl NpuMepbl NCNOb30BAHUS MOHATUS
"pnck" 1 3apayn, pellaembie B Poccmn Ha ocHoBe
OLIEHOK pUCKa, @ TakKXXe OTHOoLIeHWe 3a pybekom
K MCNO/b30BaHWUIO OLIEHOK "aHanm3a pucka'.
[peanoxeHo B Poccnn BbipaboTaTb €AnHbIN
NOAXOA K KOHLIEMNLUMK OLIEHKU pUCKa.



« [loHATHME "puck” 3a nocnegHme ABa

* NECATUNETUS NOSYUYMIO LLMPOKOE
DACTTPOCTPaHERNE B Pa3fIMYHbIX

0bnacTaxX HayKn N TEXHUKMN,
3aKOHOAATENbHbIX U HOPMATUBHbIX
NOKYMEHTaX pa3HOro ypoBHS, B
KOMMepYecKon U (prHaHCOBOU
NeaTenbHocTn. B kaxkaom obnactu,
MCNONb3ys 3TOT TEPMUH, BK/1aAblBalOT B
HEero cBoe rNOHMMaHue, CBOM akLEHT B
ero TO/IKOBaHME.




Puck-aHanus obopyaoBaHusa m
KOHCTPYKLMU NOTEHLMNANIbHO
* OnacHbIX 06 beKTOB

« B paMKax aToro HanpasneHud noa
"PUCKOM" MOHMUMAETCH BO3MOXXHOCTb U
BEPOSATHOCTb KaTaCTpPOMUNUECKOro
pa3pyLleHns OTBETCTBEHHOIO
060pya0BaHNSA U KOHCTPYKLIMI
NnoTeHUMaIbHO OMACHOro 06bEKT],
KOTOpble anpuopu U3BeCTHO, NpuBeayT K
cepbe3HbIM HeraTMBHbIM NOCNEACTBUSM.




PUCK OT MOHU3UPpYIOLLEro
* U3NTyYEeHUS

= Bo3gencreme MoOHU3NPYIOLWEro N3NYyYEHUs
Ha OpraHmn3M YyesioBeKa HOCUT
CTOXacTn4eckmn xapaktep (ocobeHHo B
obnactn ManbixX A03) U 34eCb
CMEeLnanncTbl ONepupyroT NOHATUEM
"pUCK" Kak BepOSITHOCTbIO HaHeCeHUs
viepba 340poBbi0 YenioBeka npu
onpeaeneHHon ao3e 0bny4yeHus.




= PaccMmaTpmBaeTcs MHAMBMAYAbHbI

puck (ANa nHaMBMayyma BbibpaHHOW
EeKTUBHbIN- PUCK C
YYETOM BCEr0 KOHTUHIEHTa 06/1yYeHHbIX
v (aHasnor Bblle YNOMSIHYTOMY
"coumanbHoMy pucky"). B naHHOM
noaxoae He 3aTparmBaeTcs BOMnpoc o
NPpUYNHAX N BEPOSITHOCTU
BO3HMKHOBEHWUS CUTYaLMK C
obnyyeHneM HaceneHus, T.e. Bonpoc

HOCUT YNCTO MEAULIMHCKMW XapaKTep.



BeposATHOCTHbIN aHaNun3
* 6e30nNacHOCTU aTOMHbIX CTaHLIMW

=« C 70-x rogos B MMpe Ha4van 6ypHO pa3BMBaTbCs
BEPOSATHOCTHbIN aHann3 6€30MacHOCTU aTOMHbIX
CTaHUMW NEepPBOHAYa/IbHO NMOCTAaBMBLLMN CBOEN
LieSIblo NPOAEMOHCTPUPOBaTb, YTO 6€30MNacHOCTb
aTOMHbIX CTaHUUN AN KOHKPETHOro
MHAMBUAYYMA U3 HAaCeNEeHUs CyLLECTBEHHO
BblLLIE, YEM BEPOATHOCTb rmbenn ot apyrmx
BO3ENCTBUMN TEXHOrEHHOIo 1 NPUPOAHOro
XapakTtepa.



= . 3a Mepy 6e3onacHoCcTU 6bIn1 B34T "pucKk” ang
XXU3HU MHAMBUAYYMA, NPOXUBAIOLWErO OKOS0
aTOMHOM CTaHLMKN, OT BO3MOXHbIX aBapun Ha

3TOM CTaHumK. B noHsaTmne "puck" 3aecb
BK/IIOYAIOT BEPOSAITHOCTb W NOCNEACTBUS
(BbIBpOCHI N COPOCHI paaMoaKTUBHbLIX BELLECTB
3a npeaenbl CTaHUMK) OT paccMaTpMBaAEMOro
Habopa aBapmMin Ha aTOMHOM CTaHLNW,
BEPOSATHOCTM ornpeaeneHHbIX MOroAHbIX
yC/I0BUN B MOMEHT aBapun, BEPOSTHOCTU
obnydYeHus MHAMBUAYYMa pa3/IMyHbIMU
NyTSAMU, BEPOSATHOCTb HAaHECEHUS yLLepba
300pOBbIO OT OMNpeaAeneHHOoN A03bl 06yUYeHUS.



= Bbl/10 NOKa3aHo, YTO MHAMBUAYANbHbIU
PHUEK-EMEPTU-(BEPOATHOCTb B o) OT

aBapun Ha aTOMHOMU CTaHLUMN Ha OAWUH-
[1Ba Nopsiika HUXKe, YeM OT NMPUYmnH
TeXHOreHHoro xapakrepa (TpaHcnopT,
no>xapbl 1 T.M.) N Ha ABa-TPU nopsaKa
MeHbLle, YeM OT 3K30TUYECKUX
NPUPOAHbLIX ABNEHNN (MOMHUN,
MeTeopuTbl U T.M.).



« Brnocneacrtemmn BepoOSTHOCTHbLIM @aHaNU3
6e30MacHOCTM aTOMHbIX CTaHUMUN CTan

MCTTOJTB30BaTECH KaK MHCTPYMEHT AN
OLleHKM 6e30MaCcHOCTN KOHKPETHOIrO
610Ka CTaHUUM C TOYKM 3PEHUS HANTNYUS
n 3cbPEKTUBHOCTU Mep MO
npeaoTBpPaLLEHUIO aBapUN U CUCTEM
6e30nacHOCTM NO OrpaHUYEHnIO
NnocneacTBMM aBapun.




« BennynHa pucka npu Takom noaxone
CTasla OUEeHNBATbCA KakK CyMMa
BEpPOSATHOCTU BblIOpOCa
(cObpoca) paANOaKTUBHbBIX BELLECTB Ha
BEpPOSATHOCTb B rof (4acTtoTy) Takoro
BblObpoca. [1pn TakoM noaxoae MOXHO
CpaBHMBaTb 6€30MacHOCTb Pas/INYHbIX
aTOMHbIX CT@HLMK, NOCKOMbKY CO CBOUM
'craTBecoM" CpaBHMBAIOTCHA BCE aBapumn
PA3/IMYHOWN CTEMEHN TAXKECTU U
crieymudunyHble ans KOHKpeTHoro 6s10ka.




= B panbHenwem npomsoLno eLle
6onbllee ynpolleHne BEPOSATHOCTHOIO

i 0oaxoAaa K oLieHKke 6e30nacHOCTH
aTOMHbIX CTaHUMKN, KOraa 3a Kputepumn
6bl/1a B3SiTa BEPOSATHOCTb B rof
(yacTtoTa) pa3pyLieHuns (noBpexaeHuns)
aKTUMBHOM 30Hbl peaKkTopa, TaK Kak
TONbKO NPU pa3pyLUEHUN aKTUBHOW
30Hbl MOI'YT UMETb MECTO
3HaYUTENbHbIE BbIOPOCHI (COPOCHI)
DAAVNOAKTUBHbIX BELLIECTB.




« Ba)XXHO NMoHATb 0bwme 3aKOHOMEPHOCTU
i NPUMEHEHUS 3TOrO MOHATUS W, INABHOE,
KaK VICMOJTB3YETCH W peanonaraeTcs
MCronb30BaThb pe3ysbTaTbl aHA/IN3a
PUCKa WUIN ero COCTaBNSoLLMX Ha
rocyaapCTBEHHOM UM OTPAC/IEBOM
YPOBHE, T.€. KaK YrpaBnsTb PUCKOM,




3apyb6exxHbie noaxoabl K
* npo6bneme "pucka"

= 33 OCHOBY 3apybexkHOro noxoaa BO3bMeEM
3asiBneHne AMepmkaHckon Accoumnaumm
NH>XeHepHbIX obliectB "AHanu3bl pucka.
[Ipouecckl n lNpumeHenns". B ynoMaHyTOM
[IOKYMEHTE K/1H0YEBbLIM C/IOBOM SBNSIETCS
"aHanmM3 pucka", Tpu CoCTaBHbIE YaCTH:



3adBeHne BKAKYaeT
* cneayroLwme pekoMeHaaLUmn:

« HeobxoanMo npuHATbL eanHyto
TEPMUHOJIONNIO NS nNpoLuecca "aHanus
pucka'. BceM dpenepanbHbIM
areHTCTBaM creayeT UCnosb30BaTb
eJUHYIO0 TEPMUHOJIOrNIO B CBOUX
DELLIEHUSIX.




Bce coumanbHble LeHHOCTU cneayetr
* YUYUTbIBATb NCXOAA U3 OLIEHKU PUCKa

« Chneunmuyeckme puckn 340poBbI0
(cMepTW) OO0/MKHbI paCCMaTpMBaTLCA KakK
YMeHbLLeHWe NpoAo/PKUTENBHOCTU XN3HU
BblAE/IEHHOW rPYMnbl HACENEHMS.



= AHanu3 "CTOMMOCTb-BbIroaa’,
* Bblpa>ke€HHas B CTOMMOCTb

NMPENOoTBPallIEHHOIO PUCKa, AO/MKEH
CTaTb OCHOBOW NPaBUTENbCTBEHHbIX

pELLEHUMN.

« CTOMMOCTb YenioBevyeckoro 340poBbs
(cMepTK) A0MKHA 6bITb BblpaXkeHa B
oonnapax Ha eanHUUYy BpeMeHu
COKpallieHnsa NpoAo/KNTENBHOCTY
XXU3HMW,




" - AHAH3 pHCKA -
: i

Ouenxa prcka VTIpapneHHe pHCKo
YECKHE H HAYYHBIE ACTIE] MHYECKHE H TOTHTH!
ACTIEKTEI)

Kommyruxabensrocts pucka
BCC PACTIPOCTPAHERUA HHGOPH

KoMMoHeHTb!I "aHanm3a pucka"



PUCKa" roBOPUT O MNOMbITKE CUCTEMHOIO
noaxoaa C TOYKM 3peHnUss OpraHm3aLunm
3TOro npoLecca v € I0rmM4YeckuM
3aBepLUeHNEM B BUAeE CO3aaHus
rocyapCTBEHHOro MexaHm3Ma
yrpaB/iIeHUS PUCKOM, a TaKXKe C
BOMpPOCaMu nonysamnsaumnm Takoro
noaxona (CM. PUCYHOK).

| « Camo o6o3HaveHune npobremsbl "aHann3



i = B Hallen npakTnke 0CHOBHOE BHUMAHME

VOENAETCH aHan3y pucka" (B
TepMmnHonormmn CLLA), XoTa nmetotcs
OTAeNbHble 3/1eMEHThI "yrpaB/ieHUs
puckoM" (AonnaTbl 3a OrnacHble
npogeccnn, NTMMNTUPOBAHNE YPOBHEN
MOHU3UPYIoLLLEro obnyyeHus,
OrpaHNYeHne BEPOSATHOCTEN TSHXKENbIX
aBapui Ha aTOMHbIX CTaHUMSX U Ap.).




«KOMroHeHTbI "oLjeHKn pucka”

+

« O6beKkTuBHbIE Cy6beKTuBHbIE
« OueHKa UCTOYHMKA [loNMTUKa OLIEHKN pUCKa
= OueHka BO3aencTBuS
= OueHka appeKToB
BO34ENCTBUS
XapakTepusaumsa pucka



KOMMNOHEeHTbl ynpaBJ/ieHUs
PUCKOM

O6beKkTuBHbIE Cy6beKkTuBHbIE
= OxapakTepun3oBaHHbIN

pUCK
. Bocnpuartue pucka
« CpaBHuUTENbHas OLeHKa

pUCKa

[lonuTn4yeckoe u ropnanyeckoe
BO3ENCTBUE
OueHKka CTOMMOCTH
OueHKa CTOMMOCTM-MNOMb3b
HeoxBayeHHble aCcneKTbl

YnpaBneH4yeckoe peLlueHune



+

« KomnoHeHTaMu "PacnpocTpaHeHuns
MHpOPpMaL N o pucke"
(KOMMYHMKabenbHOCTN pUcKa)
ABMAKOTCA "NocnaHne - UCTOYHUK
(nocnaHug) - KaHan - noay4vartens'.




be30nacHOCTb U PUCK

TBEHHbIM NOAX0/, K OLIEHKE
pucka 6b111 npennoxeH GapmMepoM B
1967 roay. OH NpeanoXxun Kputepun,
COrslacHO KOTOPOMY aBapusl C
3aflaHHbIMKU nocneacTemnamMm (npumep,
MFHOBEHHbIE CMEPTESbHbIE Cly4an UNu
OTAeNbHble pakoBble 3abonieBaHns)
CYMTAETCH HENPUEMNEMbIMU OIS
obLlecTBa, ecnn ero BEpOSATHOCTb
NPEBbLILLAET ONpPeAeNEHHYIO BETUYNHY.



TMTodciIrTe mcTRETIS

2 S s Ve s

7w 107~ BEPOATHOCTE



« KpuBasa ®apMmepa

= (3aBUCMMOCTb BEIMYUNHbBI MOCEACTBUN
aBapuM OT BEPOATHOCTU €€ BO3HUKHOBEHUS)

* OCTaTOUYHbIN PUCK - 3TO PUCK, KOTOPbIN
npoAoJHKaeT CywecTBoBaTb HECMOTPS Ha Bce
npeanpuHaTble Mmepbl (Hanpumep, pUCK

R?:F)lEH"ﬂ MeTeopMuTa Ha 3aLlUMTHYI0 060/104KY

= ' BeposATHOCTb 10-' 03HauaeT, YTOo CObbITHE
MoXxeT npou3ouTtu 1 pas e 10 000 000 ner.



* = KpaeyrosbHbIM KAMHEM B AafibHENLLIEM

DasBATVIA BEPOSITHOCTHOM OLIEHKM
PUCKa SIBUIOCb UCCNeaoBaHMe
peakTopHoun 6e3onacHoctn WASH-1400
(Hos16pb 1975 ropa).

= OcHoBHon pe3ynbtaT WASH-1400 310
KpuBas.




KoanuveemBo codsimud § 204

70— %

10 O* 10* 10 o} 10*
KonnyecTBo netasibHbIX MCX040B

Puc. 8.1 1. YactoTa aBapun n konmyectso



Puc. 8.1 1. YacTtoTa aBapun U KONMYeCTBO
NneTanbHbIX UCXOA0B, 06YCNOB/IEHHbLIX pa3siny
HbiMM npununHamm (WASH-1400):

v

1= 3KRcnnyatauusa 100 sHepreTuyeckKux
peakTopoB (paHHue JeTaJsibHble unCcxoahbl) ;

2 - 3kcnnyatauua 100 aHepreTuyeckux pe
aKkTopoB (no3aHue JfieTanbHble ucxonbl) ;

3 -BbI6GpOCHI XJ10pPa;

4 - aBMAUMOHHBbIE KaTacTpodbl € nageHUueMm
CaMoJIeTOB Ha 3eMlo;

5 - B3pbIBbl; 6 - pa3spylleHe NJIOTUH;
7 — no)apsl ;
8 - aBMaUMOHHbIE KaTacTpodbl;

9 - cCcyMMapHoOe KOJIMYeCTBO JieTaJibHbIX
Mcxonos



BAB-1

HaNM3 BHYTPEHHMX MCXOAHbIX COBbITKIA
AnNs CTOAHOYHbIX PEMNAMOE
ans NoXapoe. AHANM3 CEMCMMUHECKOrO
AHANM3 PEKKMMOB C NOBREXASHMAMIK OTH
Tonnuea s 6B

BepoAartHooTE
- NOoEpexacHa

BAB-2

A3 PASBELUTIA SBAPKM
NEeHWE COCTOAHMA NOBPEXKAEH

BepoAartHooTE
EEOAA

BAB-3

pacnpeaeneHa PagroakTUMBHbBIX B
uieil cpeae sa npegenamm 30
EHME BO3AEMCTEMA Ha NepcoHan,




BeposATHOCTHbIM aHa/In3 6e30nacHOCTH
ANA pe)XXuMoB paboTbl HA MOLLHOCTU U
CTOSSHOUYHbIX PEeXXUMOB

AB-0 — AHanM3 HaaeXXHoOCTU CUCTeM 6e30MacHOCTU U
CUCTEM BaXHbIX Ang 6e30nacHOCTU

BAB-1 — OnpefeneHne UHTErpanbHON YacToThl
NoBpPEXAEHNA aKTUBHOW 30HbI

BAB npu noxapax B nometueHnax ASC - OnpeaeneHne
[IOMONHNTENbHOW UHTErPaIbHON YaCTOTbl MOBPEXAEHNS
aKTMBHOW 30Hbl BbI3BAHHOW MOXXapoM

BAB-2 - Onpenenenue yactoTbl Bbibpocos /] B
OKPY>KaloLLYy0 Cpely NPEBbILIAIOWMX 3HAYEHNE
npeaenbHoro aBapmmHoro Bblbpoca (MAB) 1 oueHKa
TpebyeMoro obbema 1 BeposiTHOCTU BBeAEHUS
3aLUUTHBIX Mep A/ HaceneHus




CTagua npoeKkTnpoBaHUS
[MpoeKkTHbIE pacyeTbl HageXHocTn cuctem ASC

ObocHoBaHMe N ONTUMMN3aLINS CTPYKTYpbl CMCTEM Ha OCHOBE
MHOIoBapmaHTHbIX PaC4eTOB MO KPUTEPUAM, «KHaOAEXHOCTb»,
«HageXHOCTb-CTOUMOCTb»

O6ocHoBaHWe TpeboBaHM K HAAEXHOCTN 06opyaOBaAHUS
ObocHoBaHne TpeboBaHMN K cMcteMam AMarHOCTUPOBaHUS
ObocHoBaHue TpeboBaHu K cucteme n opranmsaumm TOP ADC

CTa,EI,I/Iﬂ cTpounTtesibCTBa 1N SKCrJyataunm
Pa3pa60T|<a CMMMNTOMHO-OPUEHTNPOBAHHbLIX MHCprKLlMIZ And

nepcoHaria no OEVUCTBUSIM B aBapr/'lelx CNTyauunadax

O6ocHoBaHWe HOMEHKNAaTypbl 060pyaoBaHUS, Noasiexallero
ANarHOCTUPOBAHUIO, U NEPUOANYHOCTU NPOBEPOK

O6ocHoBaHWe pernamMeHToB TEXHUYECKOro 00CNyXXMBaHUSA U PEMOHTA
Pa3paboTka nporpamm moaepHusaumum ASC



'l
|”H| Pesynbstatel BAB-1 Ana TaHbBaHbckon ASC

PaboTa Ha MOLLHOCTY CTOAHOYHbIE PEXNMBI
CpenHee 3Ha4vyeHue cymmapHoun Yl3 8 : 3.31-10-6 CpenHee 3HayeHue
1/ron cymmapHown Yl3 B CP
Manble Teum | koHTYpa BHyTpn 30 — yactoTa paBHo: 3.56-10-7 1/ron
noBpexaeHns 30Hbl 6.77E-07 1/ropn; paHnubl 90%
i OOBEPUTESNBHOIO
OGecToumBaHuMe GokKa - YacToTa NOBPEXOEHUS HTepBana:

30HbI 6.72E-07 1/rop; o
HwxHaa rpaHnua (5%)
Notepsa orBoaa Tenna 4vepes Il KOHTYp - YacToTa 2.01-10-8 1/ron

nospexaeHunst 3oHbl 5.29E-07 1/rop; BepxHss rpanuua (95%)
1.3

AIMMHUCTPaTMBHbII OCTaHOB - YacToTa
noBpexaeHns 3oHbl 3.40E-07 1/roa. *10-7 1/ron




‘ ” OnbIT BbinoniHeHna BAB npu noxapax

Llensto BAB npu noxkapax aBnaeTca KoMnnekcHaa oueHka
noxkapHomn 6esonacHoctn ASC.

KomMmnnekcHass oueHKka [OOCTUraeTcs pelleHUeEM onpenerieHHbIX
3agau.

[lepBaga rpynmna_ BKMKOYaAET onpenerieHne u aHanui ¢akTopos,
KOTOpble MOryT ObiTb CBSA3aHbl C BO3HMKHOBEHWEM U pa3BUTUEM
noxapa Ha ADC (Bkntoyas aHann3 KabenbHbIX Tpacce).

BTopag rpynna_ BKMOYaEeT onpeaernieHme nocrneacrtemn, Kotopble
MOryT BO3HUKHYTb MPU MoXape U 4acToTy WX peanusaumm npwu
paboTe Ha MOLLHOCTU U B CTOAHO4YHbIX peXnmax.




OcHoBHbIM pesynbratom BAB TASC npu noxapax
SBMNSETCA OLUEHKa BKNaga rnoxapa B 4acToTy
NoOBpPEXOEHUHA aKTUBHOM 30HbI, KOTOpas cocTaBuna:

[1na pexuma [ns CymmapHag
paboTbl Ha CTOSAHOUHbIX yacToTa
MOLLIHOCTW PEXNMOB

2,60E-08 2,43E-08 | 5,03E-08




Lienn BAB-2 pna TASC

OueHKa BEPOATHOCTEN aBapPUNHbIX
BbIOPOCOB, XapaKTepusyrLWmnx pasfnyHbie
rpynnbl KOHEYHbIX COCTOSAHUN OEPEBLEB
coObITK 3awwmTHON obonoyku (CET end
states) B nepBbLle CyTKM aBapuu

[ogTBEpXXOeHMe NPOEKTHbIX
BEPOATHOCTHbIX KPUTEPUEB




[MpeaenbHbIN aBapunHbIN Bbiopoc (MAB)

[TIpMHAT B NpoeKTe Ans pasnuyHbiX Nepnoaos
TAXernoun aBsapum

3Ha4vyeHus NAB ons nepBbIX CYTOK TSXKENOU aBapum
(yTe4yku 4yepes HennoTtHocTn asonHon 30)

Xe-133 — 2% oT cogepxaHuns B A3
1-131 — 0.01% ot copepxaHusa B A3
Cs-137 — 0.01% o1 cogepxaHus B A3

ABapunHbIN BbIDpOC Anst penepHoro cueHapus TA
(<1T1AB) ucnonb3yeTtcsa 3akas4ynkom ansi paspabdboTku
nsaHa 3aWwmTHbIX MEPONPUATUN




