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[IpennoxeH myTh KOMOMHUPOBAHUSA ATOMHOM 3J1IEKTPOCTAHIIUU C TTAPOTa30Boi
YCTAHOBKOW U BOLLOPOLHLIM KOMILLEKCOM, KOTODbIE B LITATHOM PEXUME LAl0T
BO3MOXHOCTb ITOBLICUTb MOILHOCTDb CTAHLIUY, @ B CJIyYae MOJIHOTO 00eCcTounBa-
HUA — 06ecTeunTs 37eKTpocHabKeHNe cobcTBeHHBIX HYX, AJC. [Ipepnaraercs
WCIIONIb30BaHVe BOJOPOLiA ANA Meperpesa Mapa, FfeHepupyeMoro yXoAammumMmn
ra3aMu ra30TypOUHHOI YCTaHOBKY, BXOAAIEN B COCTAB ITAPOTAa30BON YCTAHOB-
ku. ITaporasoBasn ycTaHOBKa 0/)KHa ObITL YCTaHOBJEHA 33 TeppuTopueit A3C.
Bonopoz 6yneT reHepupoBaTLCA TP 371€KTPOIU3E BOAbL 38 CYET AELIEBON BHE-
mmmKoBon 3Heprun A3C B HOYHOe BpeMs, Iocsie yero 3GPeKTUBHO UCIIOb30-
BATbCA JHEM, ITOBLIIIAA [TAPAaMETPHI ITapa Meper, TapoBoi TYpOUHOIA, BXoasmeit
B COCTaB [1apOra30BO¥i YCTaHOBKU.

IIpoBezeHa BEPOATHOCTHAA OLleHKA HAle}HOCTW CUCTEMBI B COCTOAHUAX 06ec-
TOYUBAHUA [P COBMECTHOM UCITOJ1b30BaHUW [TAPOTA30BO YCTAHOBKU W KaHa-
JI0B CUCTEMBI aBAPUNHOTO 3J1eKTPOCHAOKEHUA C AU3e/1b-TeHepaTOPaMu.
[IpennoxeHHas cucreMa Mo3BoJIseT 00eCIeYUTh 371eKTPocHabKeHne co6CTBeH-
HbIX HYXZ, AJC 6onee 72-x yacos. [Ina obecrieyeHus cOOCTBEHHBIX HYK], CTaH-
LMY TTPU OTKa3e Fa30TyPOVNHHEIX YCTAHOBOK BO3MOXHO UCIIO/Ib30BaHUE ITApPOo-
BOV TypbOOYCTaHOBKA B COCTaBe MApoOra3oBOil ycTaHOBKU. [lapoBas TypouHa
MOXET paboTaTh 33 CYET reHepaluy LOMOIHUTELHOTO MTapa ITPYU CKUTAHUU BO-
Lopoja B kucnopoze. Ilpu cooTseTcTBYiOLlE MOJepHU3aAUN CUCTEMA [TO3BO-
JIAeT UCII0J1b30BATh OCTATOYHOE TEIJIOBLIZie/leH e peaKTopa. YCTaHOBIEHO, YTO
TIPEeJJI0KEHHbI BApUaHT KoMOnHUpoBanus AIC ¢ maporasoBoii yCTaHOBKON B
COYeTaHUW C BOLOPOAHLIM KOMIULIEKCOM II03BONAET MIOBBICUTb HAJIEHOCTD J71€K-
TPOCHA6XeHUA CobCTBEHHBIX HYX7 AJC B aBapUAHBIX CUTYALUAX C 06€CTOYU-
BaHUEM.

KnioueBble cnoBa: cuctema aBapuinHOro 3/1€KTPOCHa0XKEHMs, BOLOPOAHBIN LMK, Kame-
pa CropaHus, aTOMHas 3/1eKTPOCTaHLMsA, Napora3oBas YCTaHOBKa, MaHEBPEHHOCTb, be3onac-
HOCTb, pe3epB1poBaHMe cobCTBEHHbIX HYx A AIC, nosHoe 06ecToumnBaHue.

BBEAEHME

CywecTtByeT psf, CUCTEM, OCHOBAHHbIX Ha MCMOIb30BAHUM BOJOPOAHOTO KOMMIEKCa,
NPU3BaHHbIX YBENUYMBATL NPOU3BOAMMYIO MOLHOCTb AJC, a Takxe 06ecneynTb COBCTBEH-
Hble HYXAbl CTAHLUW B C/lyyae aBapuitHoW cutyaummu ¢ obectounsaHmem [1 — 4]. Bce
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npepjiaraemble CMCTEMbI NOLPA3yMeBaIOT UCNoAb30BaHWe Bofopoaa B uukne A3C. B yc-
N0BUAX 0CO6Oro OTHOWEHUA K 6€30MaCHOCTM aTOMHbIX CTaHLMWIA PAf yYeHbIX U 06l e-
CTBEHHbIX AesTenei 0OTHOCATCA HeraTMBHO K UCMONb30BaHMUIO BOLOPOSA HA TEPPUTOPUH
CTaHUMKU. ANbTepHATMBHbLIM BapMaHTOM MOXET CTaTb NPOM3BOLCTBO Bogopoaa Ha AJC,
HO MCNOAb30BaHMeE ero B CNYTHUKOBOW YCTaHOBKE, HAX0AALLENCA 33 TeppUTOpHEN CTaH-
UMK, VI3BECTHbI aBTOHOMHbIE BOAOPOAHbIE NaporeHepaTtopsbl [5], o4Hako oHM obnapatoT
OJHUM APKO BbIPAXKEHHbIM HEAOCTATKOM — NOCTOAHHLIM NPUHYANUTENbHLIM BOAAHbLIM OX-
Na¥OeHMeM, CHUKaWMM 3PPEeKTUBHOCTL UCNONb30BAHMA TENIOTbl BbICOKOTEMNEPATYP-
HbIX NMPOAYKTOB CropaHua BOAOPOAA B KMCAOpPOAe M3-3a 3HAYUTENbHOr0 KONMYecTBa
OTBOAMMOW TENJIOTbI, HEO6XOAUMOW ANA U3MEHEHUS PA30BOro COCTOAHMA 6annacTupo-
BOYHOW BoAbl. Kpome Toro, 06pasytoTcs coneBble OTN0XEHMSA B TPAKTe BHELHEro OX/1aX-
[lEHWA KaMepbl CropaHus 6annacTMpoBOYHOI BOLOM, YTO CO BPEMEHEM CTAHOBUTCA NpU-
YMHOMN HepaboTOCNOCOOHOrO COCTOAHMA BOAOPOLHOTO Naponeperpesarens.

lMpepnaraerca anbTepHaTMBHOE MCMNONb30BaAHME BOJOPOAA /1A Neperpesa napa, re-
HEpMPYEMOro yXoaaWMUMm razamu ra3otypouHHoii yctaHosku (I'TY), BxoasLLei B cocTas
napora3osoit yctaHoBku (MY), koTopas fomKHa 6bITb ycTaHOBNEHa 3a TeppuTopueitr AJC.
Bogopop GyAeT reHepupoBaThCs NPU 3NEKTPONU3E BOAbI 33 CYET JelleBoii BHEMUKOBOM
3Heprum A3C n adpdeKTMBHO NCNONB30BATLCA, MOBbIWAA NAapaMeTpbl Napa nepep napo-
BOI TypOUHOIA, BXxoAswei B cocTas MY [6].

Takas ycTaHoBKa obecneynT HagexHoe pesepBupoBaHue cobctBeHHbIX Hyxp (CH)
CTAHLMWM Ha C/lyYail aBapuid, CBA3AHHbIX C NOJHLIM 06€CTOYMBaHMEM. AKTYanbHOCTb
npefnaraemMoro pelweHns NoATBEpXAaeT M aBapua Ha aAnoHckon AIC «Pykycuma-1y,
nokasaBLas, 4To 3PMEKTUBHOCTb N HAZEXHOCTb CYLECTBYIOLWMUX aBapPUAHBIX CUCTEM
3almThl Ha 6a3e pe3epBHbIX AN3€e/b-TeHepaTOPOB HE COOTBETCTBYET COBPEMEHHbIM Tpe-
6oBaHuam 6esonacHocTi Ha AIC. CylecTBYIOT NPOEKTHI NO MOBbIWEHWI0 6e30nacHoC-
TW, OCHOBAHHble, B OCHOBHOM, Ha cucTeMax naccueHoro oteoga Tenna (CMOT) unm yc-
TaHOBKE [OMOJIHUTENbHOTO KaHana CUCTEMbl aBapuitHoro anekTpocHabxerus (CAJ) ¢
Ansens-reHepatopom (Ar). OpHako ycTtaHoBka obopyaosanusa CNOT n CA3 ¢ AT yBe-
NMYNBaeT CTOMMOCTb OCHOBHbIX hOHA0B A3C, He M3MeHAA NpM 3TOM KONMYeCTBa Bblpa-
6aTbiBaEMOMN 31€KTPOIHEPIUM, YTO HErAaTUBHO CKA3biBAETCA HA KOHKYPEHTOCNOCOOHO-
CTU CTaHLUW.

TEOPETUYECKASA YACTb

Mo npeanaraemoit cucteme MHorodyHKUMOHanbHoro pesepeuposanus CH A3C Ha 6ase
napora3oBoii YCTAHOBKM C UCMO/Ib30BAHUEM NAPOBOJOPOAHOIO Neperpesa 31eKTpoCHab-
XeHue notpebuteneit nepsoit (CY3, ynpasnstowme cuctembl 6€30MacHOCTH, aBapuitHoe
ocseuieHune) u BTopoii rpynn (Hacocel CAO3, aBapuitHblii NUTATENbHbIA 3NEKTPUYECKUN
HACcoC) MOXHO 0b6ecneynTb 3a CYET JONONHUTENbHO Naporazosoi ycTaHoBku (MIY) ¢
MCNosb30BaHWEM NAPOBOJOPOSHOIO neperpesa. B paboTe fomkeH ocTaThCs LUpPKyNsA-
LMOHHBI HACOC KOHAEHCATopa, HE0OX0AUMbIN A8 COXpaHeHMs paboyero Tena nyTem
cbpoca creHepupoBaHHoro B naporeHepatopax (M) napa Yepes 6bICTpofENCTBYOLWYIO
pepykumnoHHyto yctaHoBky (BPY-K) B konpeHcaTop. Paccmatpusanacs MY, coctoAwas
13 ABYX ra3oTypONHHbIX U OAHOW NApOTYPOUHHON YCTAHOBOK.

Cuctema (puc. 1) paboTaet cnepylownm o6pa3om. B HouHble BHennKoBbIe Yackl [TY 4
u NTY 8 cHMKaIOT HArpy3Ky, HO ocTaloTcsa B paboTe B ponu ropsyero pesepsa. [pu anek-
TPOJIM3e BOAbl MPOUCXOAUT aKKYMYIMPOBAHWUE HEBOCTPEOOBAHHOW HOYHOI 3EKTPOIHEP-
rM1 B BULE BOLOPOAA W KNCIOPOAA, KOTOPbIE MPU MOMOLLM AOXKMUMHbIX BOGOPOLHBIX U KUC-
NOPOLHbIX KOMMPECCOPHbIX arperaTos NOCTYNAKT B EMKOCTU XpaHEHUS.

B nuKkoBble Yackl aneKTpuyecKoit Harpysku I'TY BbipabaTbiBaeT 3/IEKTPUYECKYIO MOLL-
HOCTb. 3a CYET YXOAALMNX Fa30B B KOTe-yTUAKU3aTope 6 reHepupyeTcs nap, KOTOpbIi
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neperpeBaeTcs 3a CYET CXKUraHMs 3anaceHHOro BOAOPOAA B KUCNOPOLE B ABYXCTYNEH-
4aToi KaMepe CropaHus C NapoBOAAHbBIM oxnaxaeHuem 7 [7] u HanpaBaseTcs Ha MNTY,
KOTOpas Take BblpabaTbiBAET INEKTPOIHEPTUIO.
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Puc. 1. |-|pVIHLI,VII'IlAaJ'IbHaF| TexXHOoJiorn4yeckasa cxema CUCTeMbI MHOI’OdJyHKLl,VIOHaﬂbHOI'O pesepBupoBaHuUA CH A3C Ha 6ase
KoMOuHMpoBaHusa ¢ MNINY ¢ ucnonb3oBaHWeM NapoBOAOPOAHOro neperpesa: 1 — ycTpoiCTBO napopacnpefeneHus;
2 — komnpeccop; 3 — kamepa cropaHua; 4 — ITY; 5 — anekTpuyeckne reHepatopbl; 6 — KOTen-yTunnsaTop;
7 — BBYXCTyNeH4yaTas kamepa CropaHus c NapoBoAAHbIM oxnaxaeHuem; 8 — MTY; 9 — koHpeHcaTopsl; 10 — ycTpoiicTBO
pacnpepenenua KoHpeHcata; 11 — ocHosHas MNTY

Ncnonb3oBaHue ABYXCTYNEHYATON KaMepbl CTOPAHUA C MAPOBOLAHLIM OXNAXAEHUEM 7
obecneynBaeT 3heKTUBHOE UCMNONb30BAHME AKKYMYAMPOBAHHON B BUAE BOJOPOAA M
Kucnopopa aHepruu. MonyyeHHbIN B KaMmepe CropaHus ¢ NapoBOAAHbLIM OX/IAXKAEHUEM Bbl-
COKOTEMNEPATYPHbIN Nap CMELIMBAETCA C NAPOM, CrEHEPUPOBAHHbIM B KOT/Ie-yTUAK3aTOpE 6,
4TO NPUBOAMT K MOBBLILIEHUIO €70 TEMNEPATYPbI U K YBENUYEHWIO Tenaonepenaga v pacxosa
napa B MTY [8].

B aBapuitHoii cMTyaLum, CONPOBOXAAEMOIi NONHbIM 0becTounBaHMeM cTaHuum, ['TY pa-
60TatoT Ha BbIPabOTKY 3NEKTPO3IHEPruK, HEOOXOAMMON NOTpebUTENsM NepBOi U BTOPOH
Kateropuii u umpkynsumnoHHomy Hacoca A3C. Mpu 3TomM obecneynBaeTca ABoiiHOE pe3ep-
BMpOBaHMe, T.K. ofHa ['TY cnocobHa reHepuMpoBaTb HEOOXOAMMYIO ANl PACXONAKMBAHUSA
peaktopoB AJC anekTpoaHepruto. B cnyyae otkasa ['TY nap reHepupyetcs B BYXCTYNEH-
4aTol Kamepe CropaHus C NApOBOLAHbIM OXNAXKAEHWUEM, HA KOTOPYIO Yepe3 pe3epBHble
pecvBepbl MOJAIOTCA BOJOPOS U KNCIOPOS, 3anaceHHble B pe3epBHON CUCTeMe XpaHe-
HUA, 1 BNpbICKMBAeTCA bannactuposBoyHas Boaa. OHa obecneynBaeT oxnaxaeHue kame-
pbl CropaHus U1 reHepaumio napa B 06beMe He06X0AMMOM s nekTpocHabxeHns CH A3C
nocpencrtaom MNTY.

[ins noBblieHns 6e3onacHoCcTM U3 naporeHepartopa K MY moxeT ObITb NPOTAHYT Na-
ponpoBof (Mo npeABapuTeNbHOMN oLeHKe AanHoi oT 300 go 450 m). Yepes Hero B co-
CTOAHUN 06ecTounBaHuA npu oTkase obeux [TY (Hanpumep, npu paspbiBe razonpoBo-
1) Harpy3Kky Ha ce6s cmoxeT npuHaTh NTY, ncnonb3ys nap, reHepupyemslii B napore-
HepaTopax 3a CYeT 3Hepruy 0CTaTOYHOrO TennoBbliAeNeHuMs. ITo OyAeT BO3MOXKHO B Te-
yeHue 72-x 4acoB M 6osee faxe NpM OTCYTCTBMU 3anaca BOLOPOAA U KNCNOpOAA UK
0TKa3e [ABYXCTYNeHYaToN Kamepbl CropaHus ¢ NapoBOAsHbIM oxnaxaeHuem [9]. B Hou-
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Hble Yacbl WTAaTHOrO PeXKUMa MOXHO OyeT NoaAepKMUBaTh B KAYECTBE ropsayero pesep-
Ba MTY 3a cyeT napa, otbupaemoro 13 aHeprobnoka A3C. B atom cnyyae I'TY MoxHO Oy-
LET OTK/0YaTh U IKOHOMUTb LOPOrOCTOALWMN NPUPOAHDLIIA ra3. [pu aBapuitHon cutya-
umu NTY NpofoMKUT BbIpabOTKY 3N1EKTPOIHEPTUM HA COOCTBEHHbIE HYXAbI, NOKA ANs
reHepauuu paboyero Tena 6yAeT xBaTaTb SHEPTUM OCTATOYHOTO TENOBbLIAENEHUS U 3a-
naceHHbIX BOAOpOAa C kucnopoaom [3]. 3a ato Bpems OyayT 3anyuieHb [TY.

BaxkHoe mecTo B npovecce 3KCNepTU3bl MPOEKTOB aTOMHBIX CTAHLMIA 3aHUMaeT npoLeay-
pa BEpOATHOCTHOrO aHann3a 6e3onacHocTh. BeposTHoCTHbIe aHanu3bl 6e3onacHocTu (BAB)
ucnonb3ytotcs Bo ®IYIM «Atomanepronpoekt» (Poccus) B KauecTse MHCTPYMeHTa ANs Bbl-
paboTKM M NPUHATUSA PELUEHNII MO NOBbIWEHNIO 6E30MNACHOCTY U A PELIeHUs IKCnyaTaLm-
OHHbIX BOMPOCOB AeiicTByioLMX U npoekTupyembix A3C c BBIP [10]. B3aumopesepsupoBa-
HUME aKTUBHBbIX 1 NACCUBHbIX CUCTEM B HOBBIX MPOEKTAX aTOMHbIX CTaHLWii No3BoNseT obec-
NeynTb BbICOKUI YPOBEHb HALEXHOCTM BbINOJHEHUS hyHKLMIA 6€30MacHOCT NOCPEACTBOM
CHUXEHUSA BAUAHUA 0TKA30B MO 06l NpuinHe (MpUMEHEHNE KOHCTPYKTUBHOTO U (YHKLM-
OHANbHOrO Pa3HOO6pPa3us) U MyTeM CHUXEHUS BAUAHUSA OWNOOYHbIX LEACTBUI NEPCOHANA
(npu paboTe NaccuBHbIX cUCTEM He TpebyeTcs Kakux-nmbo aeincTeuii nepcoHana). B nocne-
[IHUE rofibl Ha 3apyOexXHbIX aTOMHbIX CTAHLMAX (KaK U HAa POCCUIICKMX) pa3BUTUE MACCUBHBIX
cucTeM 6e30MacHOCTU CTano OfHUM U3 OCHOBHBIX YCIIOBUIA NpuU npoekTupoBaHuu [11]. Moc-
Ne TAXKENOi aBapuu C NOBPEXAEHNEM TOMIUBHBIX COOPOK U 3aLMTHBIX 060M04ek Ha AJC
«PyKycuMmMa-1» BO3HMKIA HEOOXOAMMOCTL KOMMNEKCHOrO nepecmoTpa npoektos AJC Ha npea-
MeT YCTOWYMBOCTH K BHEWHUM BO3JECTBMAM NPUPOSHOro XapaKTepa, CONpOBOXAAEMbIX
MHOXeCTBEHHbIMM 0TKa3aMu cuctem 6esonacHoctv [12]. Ins naccuBHbIx cuctem He Tpeby-
t0TCS AONONHUTENbHbIE UCTOYHUKM 3NEKTPOIHEPTUM, MOITOMY X YCTAHOBKA ABNAETCA 005~
3aTeNbHOIA NpK pa3paboTke peakTOpoB HOBOTO MokoneHus [13 — 15].

MpennaraeTcs anbTepHaTUBHbIN CNOCO6 pe3epBUpPOBaHKs COOCTBEHHBIX Hy g AIC, no3Bo-
NAOWMIA NONHOCTLIO OKYNUTh BNIOXEHUS B CUCTEMbI 6€30MaCHOCTH NOCPEACTBOM BbIpabOoTKM
npeanaraemMbiM1M CUCTEMAMW 3NEKTPOIHEPruK B ceTb. [lna npegBapuTenbHON OLEHKU Bepo-
ATHOCTU NOBpeXeHUA akTuBHOM 30HbI ([TA3) peakTopa npu COBMECTHOM WUCMO/b30BAHUH
cucTeMmbl MHOroyHKUMOHanbHoro pesepsuposatus CH A3C Ha 6a3e napora3oBoii ycTaHOB-
KW 1 TPEXKaHaIbHO CUCTEMbI aBAPUNHOTO 3EKTPOCHAOXKEHMSA C AM3eNb-TeHepaTopamu co-
CTaB/eH rpacd COCTOAHMIA, NOKa3aHHbIN Ha puc. 2.

Puc. 2. Tpad cocTosHuit pns cuctembl MHOrodyHKUMOHanbHOro pesepsuposaHua CH A3C, Bkawovatowen MY u
TpexkaHanbHyto CAJ ¢ [il: 0 — oTcyTCTBME HapyWeHN CBA3M C CUCTEMOI; lpry — NOTEps BHEWHWUX UCTOYHWUKOB
3M1eKTPO3Hepriy, BoinonHeHune dyHkumit MTY; 1ry — otkas MTY, BoinonHeHne dyHkumnin ITY1; 2ry — otkas Y1, BbinonHeHne
dyHKumMin TTY2; 1 - otkas ITY2, BbinonHeHue dyHKUMIA oaHUM U3 Tpex kaHanos CAJ c¢ [i; 2 — oTKa3 nepBoro KaHana,
BbiNoNHeHUe (yHKLKI BTOpbIM KaHanom CAJ ¢ [i; 3 — oTKa3 BTOpPOro KaHana, BbinosHeHUe QYHKUMUIA TPETbUM KaHanoM
CA3 ¢ [I; 4 — oTka3 Bcex pe3epBHbIX KAHANOB C NOTEpPeil 3NeKTPOCHAGKeHNs
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Mpu onpepeneHnn OCHOBHBIX NOKa3aTenen HafeXHOCTN MCNONb30BANUCH ITEMEH-
Tbl TEOPUU MAPKOBCKUX NpoLeccoB. [0CTPoeHHbIN rpad cOCTOAHUI GbiN ONMCaH C No-
MoLblo AnddepeHunanbHbIX ypaBHeHui [16, 17]. Mpu pacyeTte yunTbiBaNnUCh cnegyio-
wue daktopsl:

— B C/lyyae He3sanycka [ ¢ 3afaHHON BEPOATHOCTBIO CUCTEMA NEPEXOAUT B Ciefyio-

Lee COCTOSHUE;

— UHTEHCMBHOCTM NOTEPU TENJIOHOCUTENA NEPBOrO KOHTYPA W aBApUIiHOI Teuu B na-

poreHepaTope, Npu KOTOPbIX AONONHNUTENbHAA NapoBas TYpOMHA He MOXKEeT UCMONb-

30BaTb OCTAaTOYHOE TENNOBbILENEHNE;

— UHTEHCMBHOCTM OTKA30B M BOCCTAHOBJEHUA OCHOBHbIX 3/IEMEHTOB CUCTEMbI;

— 3KCTpemaneHble npupogHslie ycnosus CpeaHero Mosonxba Poccun 3a nocnegHue

100 net (3emneTpsceHus 6 — 7 6anos, NbiabHble OYpH, yparaHHblil BETEpP, CUJbHbIE

obnepfeHeHns u ap.).

NHTeHCcMBHOCTM OTKa30B 1 BOCCTAHOB/IEHUA INEMEHTOB BbIYMCIAIOTCA KaK CyMMa UH-
TEHCMBHOCTEN OTKA30B MO BHYTPeHHUM (HapaboTKa Ha 0TKa3) W BHEWHUM (KnumaTuyec-
Kue ycnosus) npuyunnam [3, 16, 18].

WNTtoroeas uHteHcuBHoCTb A3 BbluMCNANACH HA OCHOBAHUM BbilEYKA3aHHbIX AaHHbIX.
C yyeTom 3anaca BogopoJa 1 pe3epBHOro NaponpoBoja, NO3BOAIOWEro UCNOAb30BaATh
0CTaToYHOE TennoBbifeneHue, oHa coctasuna 9,39-10-8 1/peaktoponert. Mpu nuTaHUK
cobcTBeHHbIX HYxA AIC 3a cyeT ofHoM n3 I'TY (BTopas I'TY B pe3epBe) UHTEHCUBHOCTb
oTka3a CAOT coctasuna 1,76-10-8 1/peaktoponet. [1ns cpaBHeHWUs paccMaTpuUBanach Tpex-
kaHanbHas CAJ ¢ ycTaHOBKOW [OMONHUTENBHOTO 06LECTAHLMOHHOTO U3e/b-reHepaTopa.
NHTteHcueHocTb MA3 B 3TOM Ciiyyae coctasuna 8,5-1076 1/peaktoponer.

B cnyyae makcumanbHOW NpoeKTHON aBapuu MoxeT ncnonb3oBaTtbcs ITY MS5001RA,
obecneynBaloLLas 3NEKTPOIHEPrueit YeTbipe 3HeprobIoKa Npu BKIKOYEHUM CUCTEMbI aBa-
PUAHOTO pacxoNa)KMBaHUA BbICOKOTO faBneHus. MHTeHcuBHOCTb 0TKa3a CAOT B TakoM
BapuaHTe cocTaBuT 7,11-1077 1/peaKToponeT, 4To COOTBETCTBYET YCTAHOBNEHHOI HOP-
Me /18 UHTEHCUMBHOCTU NoBpexaeHns akTusHom 30Hbl (MA3) A3C c BBIP HoBoro noko-
NeHuns, He npesblwatoueir 1,0-107% 1/peaktoponer [19].

Ha cnyyait makcumanbHo npoekTHoM aBapum (obectoumsaHue ¢ paspbisom MLUK) mow-
HOCTb OfiHOIA 13 [ TY BbIOMpaeTCs Bhile MOLHOCTW AN3eNb-reHepaTopa (415 3Heprobno-
ka BBIP-1000 — 5,6 MBT) [20]. Toraa, ucxons u3 TpeGyemMoii MOWHOCTM ANS YETbIpex
3Hepro610KoB, MOXHO Bbl6paThb [TY MS5001RA (26,3 MBT), LM1600PA (13,98 MBT) 1 na-
posyto Typ6uHy K-12-10MA (11,6 MBT). Mo napameTpam 310ro 060pyAoBaHMA COCTaB-
NeH 6anaHc KoTia-yTuan3aTopa, NoATBEPKAAWMIA JONYCTUMOCTb TaKoro Bbi6opa. 06-
WM pacxon NpUPOSHOTo rasa B HOMUHaNbHOM pexume paseH 2,631 kr/c. Kak nokasa-
u pacyeTsl [21], cpoK OKynaemMocTu cocTaBuT 13 neT, a noy4YeHHbI 3a 25 NeT YNCTbIil
AMCKOHTUPOBAHHbIN foxom — 1935 MAH. py6.
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MULTIFUNCTIONAL BACKUP ELECTRICITY SUPPLY FOR NPP
AUXILIARY NEEDS BASED ON COMBINED-CYCLE POWER PLANT

WITH HYDROGEN OVERHEATING

Yurin V.E.

Department of Energy Problems, Saratov Scientific Center of the Russian
Academy of Sciences. 77 Politehnicheskaya st., Saratov, 410054 Russia

ABSTRACT

Approach is suggested of combining nuclear power plant with combined cycle gas turbine
unit and hydrogen producing complex which, while operated in normal conditions, give the
possibility to increase plant capacity and, in case of complete blackout, to ensure supply of
electricity for covering auxiliary needs of the NPP. It is suggested to use hydrogen for
overheating generated steam by exhaust gases of the gas turbine plant included in the
composition of the combined cycle gas turbine unit. Combined cycle gas turbine unit must
be installed beyond the NPP site. Hydrogen is to be generated by electrolysis of water using
cheap off-peak energy produced by the NPP during nighttime, following which hydrogen
will be efficiently used during the day for enhancing parameters of steam before the gas
turbine included in the composition of the combined cycle gas turbine unit.

Probabilistic assessment was performed of reliability of the proposed system in the
conditions of loss of power supply for the case of joint use of the combined cycle gas turbine
unit and emergency electric power supply channels equipped with diesel generators.

The proposed system allows ensuring supply of electricity for covering auxiliary needs
of the NPP during more than 72 hours. Use of the steam turbine plant included in the
composition of the combined cycle gas turbine unit is possible for covering auxiliary needs
of the NPP in case of failure of gas turbine plants. Steam turbine can be operated due to
the generation of additional steam during incineration of hydrogen in oxygen. With
appropriate modernization the system allows using decay heat released in the nuclear reactor
core. It was established that the proposed option of combining NPP with combined cycle
gas turbine unit in combination with hydrogen generating complex allows enhancing
reliability of supply of electricity for covering auxiliary needs of the NPP in emergency
conditions accompanied with loss of electric power supply.

Keywords: emergency electricity supply, hydrogen cycle, combustion chamber, nuclear power
plant, combined cycle gas turbine unit, maneuverability, safety, back-up electricity supply for
covering auxiliary needs of the NPP, nuclear emergency with complete loss of electric power supply.
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