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PED®EPAT
Junmomuaas padora: 71 c., 12 puc., 8 Tabn., 21 UCTOYHHK.

Kmouessie ciosa: A2C, BB2OP, CUCTEMELI BE3OITACHOCTH, AHAJIMN3
HAJIEXCHOCTH, ®VHKIMOHAJIbHBIM AHAJIM3 CUCTEM, BACCEHMH
BBIJIEP)KKH OTPABOTABUIEIO AJJEPHOI O TOIIJIMBA.

O6bexT HecaexoBanusi: 6€30MaCHOCTE ATOMHBIX MTEKTPOCTAHITHH.,

[leas paGoThl: MPOBECTH AHANA3 HAE/KHOCTH CHCTEMBI OXJIasAeHH s Dacceiita
BbIZiepskKH oTpaboTaswero saaeproro Tomusa (FAK) ADC, pacemorpes asapuiinbie
CLIEHAPHUHM A7 BHYTPEHHUX HHHLIHHPYIOIIHX COOBITHH, BHYTPEHHHX M0KAPOB U 3aTOTI-
JICHHUH.

Meroa010rHs NPOBEACHHST PAadOTHI: NPOBEIECHHE BEPOATHOCTHOH OLEHKH
HAIEKHOCTH CHCTEMbI OXJaXIeHUus Oaccelna BbIIEP/KKHA OTPAdOTABLIEro sAEPHOTO
tonnusa (FAK) ¢ yuerom BHYTPEHHHX WHHIIMUPYHOIHUX COOBITHH, BLIABICHHE OCHOB-
HBIX (HAKTOPOB, BIMAIONIMX HA CHIKeHHe Oesonacnocty cuctemsl FAK. TTposenenne
aHAIA3a BIMAHHA BHYTPEHHMX [10KapOB HAa HaaeKHOCTh cuctembl FAK, BrisBieHuHE
OCHOBHBIX BKIaquHKoB B oTKa3 cucremsl FAK npu padore sHeprobnoka Ha MOIHOCTH
M B CTOSHOYHBIX pexkumax. [IpoBeiaenne aHaqH3a BIMAHUS BHYTPEHHUX 3aTOTIIEHUH
Ha HaZeKHOCTh cuctemsl FAK, onpeaenenne 0OCHOBHBIX KOHCTPYKTHBHBIX PEILICHHH,
KOTOPHIE TO3BOJIMIM CHHM3MTH BIHAHHE BHYTPHILIOWIAI0YHBIX 3aTOMUIEHUH HA
HesomacHocTh cuctemsl FAK.

IMony4ennbie pe3syabTAThl H HX HOBH3HA: PAcHeThl ¢ HCHONBL30BAHHEM JIO-
FHKO-BEPOATHOCTHBIX MOJENEH HAJEKHOCTH CHCTEMbl OXnaxkaeHus OacceiHa
BBIAEpsKKH 0TpaboTaswero saeproro tormea (FAK) nossonunn onpeaeauts Hanbo-
nee 3HAUMMBIX BKIANYMKOB B cHikenue OesomacHoctn cucremsl FAK nmst cuewapues
BHYTPEHHHX HWHHULUMUPYIOMMX COOBITHH, BHYTPEHHMX MOKAPOB M 3aTOIUICHHE TIPH
pabote sueprobnoka ADC Ha MOLIHOCTH M B CTOSHOUHBIX PEKUMAX.

06.12¢Th BO3MOAKHOI0 NPAKTHYECKOT0 NPHMEHeHHUsI: PE3YIbTAThl BbITOIHE-
HHMS 3a0aHHA W METOJ0JOTHYECKHEe MOAXO0Abl MOTYT OBITH HCMONbL30BaHLI IPH
NpoBeeHHH aHanu3a cucreM dezonacnoctn ADC.

JIOCTOBEPHOCTL MOJYYEHHBIX Pe3yIbTATOB MOATBEPKIAETCS NPUMEHEHHEM
BEPH(HLINPOBAHHBIX MPOTPAMMHBIX CPEACTB.

ApTop paboTsl MOATBEP/KIAET, UTO NPUBEAEHHBIH B HEH PACYETHO-aHATHTHYE-
CKMH MaTepHan [MpPaBUIbHO H OOBEKTHBHO OTPaKaeT COCTOSIHUE HCCIeIyeMOro
MPOLECca, @ BCe 3aMMCTBOBAHHbIEC U3 THTEPATYPHBIX M APYTHX HCTOYHHKOB TCOPETH-
HECKHE, METOI0JOTHYECKHE U METOIHYECKHE MOJIOKEHUS H KOHLENLHH CONPOBOIK1a-
HOTCS CCBIIKAMH Ha MX aBTOPOB.



PO®OEPAT
Apimaomuan padora: 71 ¢, 12 man., 8 tabn., 21 kpbiniw.

Katouasein caossr: ADC, BBOP, CICTOMBI BSICTIEKL AHAJI3
AJBEMHACLI, OVHKIIbIAHAJILHB AHAJII3 CICTOM. BACEHH
BBITPEIMKI AZITTPATIABAJIAT A SJI3EPHAT A TIAJIIBA.
Ab'exT xacnenaBanns: Gscreka ATAMHBIX YEKTPACTAHLIBII.
Mbra paboTei: npasecui aHami3 HaA3eHHAcLl CICT3MbI ACTYLKIHHA Gaceina

Merananoris npaesasenHs paGoTbl: NpaBiA3eHHE IMaBEPHACHAN ALDHKI
I3EHHACH] CICTIMBI ACTY/KIHHS OaceiiHa BBITPBLIMKI fa3epHara TamiBa, sKoe
pauasana, (FAK) 3 ymikam yHyTpaHeiX iHIUBISBAILHBIX Nan3eH, BbIAYICHHE
joyHbix (akTapay, AKis YnosBalous Ha 3HiKOHHe Oscmexi cictombi FAK.
EHHE aHani3y YTIbIBY YHYTpaHBIX maxapay Ha naaseifHacip cictomel FAK,
Y IEHHE aCHOYHBIX yKNaaibIKay y aaAMOoBY cicTambl FAK mpet mpatist suepra6uoka
MaryTHacul 1 ¥ crasHa4HbiX paxsiMax. [IpassiseHHe ananisy YnnbiBy YHYTPaHbIX
TAIIGHHAY HA  HaasedHacub  cictamsl  FAK,  BeI3HAYsHHE ACHOVHBIX
QHCTPYKTBIYHBIX PAIIBHHAY, AKiA AA3BOTINI 3HI3IE YIBY YHYTPBILISLOBAYHBIX

CHBIX MAI3/Ay HAA3eHHACUI CICTIMBI ACTY/UKOHHA OacelHa BBITPBIMKI
nanisa, skoe aampauarana, (FAK) aassomini Bbi3Hausils HAHGONBM
-mmx yknanusikay y suikonHe 6screxi cictamsl FAK ans cusHapeisy ynytpassix
BaIbHBIX MaX3ei, yHyTPaHbIX mazkapay | 3aTarieHusy npsl npaus 3neprabuoka
HA MAaryTHACHI 1 ¥ CTOSHAYHBIX PIIKBIMAX.

Bobiacub MarYeiMara OpPaKkTHIYHATA V/KbIBAHHSA: BbIHIKI  BbIKAHAHHS
A | METAAATATIYHBIA TA/BIX0/TbI MOTYLLb ObILb BLIKAPBICTAHBI NIPBI IPABAI3EHH]
3y cieTam Gacnexi ADC.

Beparoamacub  ATPHIMAHBIX  BBIHIKAY nauBspIkaella MPBIMAHCHHEM
siDIKABAHBIX TIPATPAMHBIX CPOJKaAY.

Ayrap paborel nausspmKae, WTO HPbIBEA3EHB ¥ € PasMiKOBA-AHATITHIYHbI

BIAT rrpési.mbﬂia 1a0'eKkTBIHA aATIOCTPOYBaE CTaH AaciieaBaHara npauscy, a yee

HAHBIA 3 ITAPATYPHEIX 1 IHIUBIX KPBIHIL THAPITHIYHLIA, METANANArIYHBIA i
bist NANAKIHHE | KaHLDILBII CYNpaBakaloLLa cachlikami Ha ix ayTapay.



SUMMARY

Thesis: 71 p., 12 fig., 8 tab., 21 references.

Key words: NPP, VVER, SAFETY SYSTEMS, RELIABILITY ANALYSIS,
NCTIONAL ANALYSIS OF SYSTEMS, COOLING SYSTEM OF SPENT FUEL
L.
Object of research: safety of nuclear power plants.
Purpose of work: reliability analysis of the cooling system of the spent fuel pool
(FAK) of the nuclear power plant, considering emergency scenarios for internal initi-
g events, internal fires and flooding.
 Work methodology: performing a probabilistic assessment of the reliability of
spent nuclear fuel pool cooling system, taking into account internal initiating
identifying the main factors affecting the decrease in the safety of the FAK
m. Analyzing the impact of internal fires on the reliability of the FAK system,
fying the main contributors to the failure of the FAK system when the power unit
erating at power and standby modes. Analysis of the impact of internal flooding
on the reliability of the FAK system, identification of the main design solutions that
e it possible to reduce the impact of on-site flooding on the safety of the FAK

Obtained results and their novelty: calculations using probabilistic logic mod-
of the reliability of the spent nuclear fuel pool cooling system allowed identifying
st significant contributors to the safety reduction of the FAK system for scenar-
of intenal initiating events, internal fires and flooding when the NPP power unit is

ating at power and standby modes.
Area of possible practical application: the results of the assignment and meth-
odological approaches can be used in the analysis of NPP safety systems.
‘The reliability of the results confirmed by the use of certified software.

‘The author of the work confirms that computational and analytical material pre-
4 in it correctly and objectively reproduces the investigated process, and all the
ical. methodological and methodical positions and concepts borrowed from lit-
1-*}111& other sources are given references to their authors.



