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O6mas XxapakTeprcTHka padoThl

Marucrepckas aucceprauus 47 c., 15 puc., 18 HCTOYHHUKOB.

BOJIIOPOJHAS BE30IMMACHOCTb, MOJEJIMPOBAHUE, ATOMHAA
JJEKTPOCTAHLIMS, TSKEJIAS ABAPHA, PEKOMBHHATOP BOJIOPOJIA,
COMSOL MULTIPHYSICS, PABPABOTKA MOJIEJIH.

O6BeKT HCCIEIOBAHNA — ATOMHAs B/EKTPOCTAHIMA B YCIOBUAX TSHKEIIOH
aBapHuu.

Ilens paboThl 3aKIIOYAETCS B [POBEJAEHHM OLEHOYHBIX pPacyeToB
pacnpejielleHHs BOAOPO/A, yIHTHIBAS JHHAMHKY IOBEACHHA BRIXOZAIUEH CTPYH, a
Takke B MOCTPOEHHM MOMENH ITACCHBHOTO peKOoMOMHATOpa BOAOPOJA B pamKax
060CHOBAHMUS BOJOPOIHOH 6€30IIaCHOCTH 1101 3aAIIUTHOH 000J109K0H ADC B ciryqae
TAXKENON aBapHH.

B pamkax BBITOIHSAEMOMH pabOThl PELIEHBI Clle/lyOIHe 3a1a4H:

o npoBe/ieH aHaTu3 npobaemMsl BONOPOAHOH De30MacHOCTH;

. orpezieNieHbl ¥ OMUCAHbI MCTOYHMKH BOAOPOAA B CiIyHae TKENOH
aBapum;

° momy4eHbl 6a30BbIe HaBhIKH paboTel ¢ IporpaMMHEEIM NakeToM Comsol
Multiphysics;

J coOpaHbl HEOOXOAMMBIE JTAHHBIE Ul TIOCTPOSHHS] MOJENH 3aIIATHOH
000/109KH ¥ peKoMOHHATOpA BOAOPOAA;

. BBITIOJTHEHO MOJETMpPOBaHHe M [IPOBEJeH aHalu3 pesyJbTaTos,

NOJNyYeHHBIX B X07ie paboThl.

AxtyansHOCTE pabOoThl 3aKIrO¥aeTcs B HEOOXOIMMOCTH IIPOBENEHUs
HE3aBHCHMMOT0 [IeTEPMUHHCTHYECKOTO0 aHamu3a ANEpHOH U pajHallMOHHOM
0e30MacHOCTH TPH OCYIUISCTBICHHU JESTENLHOCTH B 00JACTH HCIONL30BAHHUS
aTOMHOM 3HEPTHH B 9aCTH KCIUTyaTalliH SJepHOH YCTaHOBKH.

ITpu MogenupoBaHKHH paclpeneieHus BOAOPOaa Mo/l 3aIlllMTHOH 000104K0H U
paboThl MACCHBHOrO peKOMOWHATOpPA BOAOPOIA MOMYYEHBI PEe3yIbTaThl, KOTOPHIE
Ka4eCTBEHHO XOPOUIO COTJIACyIOTCS ¢ HabII0JaeMbIME B PeallbHOCTH (QH3HYECKUMH
npoLeccaMy U SBICHHIMH.

PaspaboTtannbie B XO/€ BBINTONHEHHWS MAruCTEpCKOH NUCCEPTALMU MOJETH
3alIMTHONM 000N04YKH M pexkoMOMHaTopa BOJOpoAa (DPOCTPAHCTBA MEXAY
NIACTHHAMH) OyIyT HCIOMB30BAHBI B paMKax TIOCYZapCTBEHHOH MpOrpaMMBI
HAY4YHOr0 HCCIETOBAHMUS.



ArynbpHasi XapaKTapbICTHIKa NPALlbl

Maricrapckas gpicepransis 47 c., 15 mMan., 18 KpsiHiL.

BAJTAPOJHAA BACIIEKA, MAJIDJIABAHHE, ATAMHASL
YJIEKTPACTAHLIBIA, IDKKAS ABAPBIS, PDKAMBIHATAP BAJIAPOJLY,
COMSOL MULTIPHYSICS, PACITPALIOYKA MAI3JIL.

AG’eKT macienaBaHHsS — aTaMHas 9JIEKTPACTaHIBIA Ba YMOBaX ISKKai
aBapsli.

MpsTa nmpamsl  cKiajaenua ¥ IPaBAJ3eHHI  AUPHKABBIX  pa3iikay
pa3MepKaBaHHs BaJapoidy, yJiuBaiodsl ALIHAMIKY MaBOA3iH BhIXOAHAH Opyi, a
Takcama V¥ nabymose Mmamai maciyHara pokamOinarapa Bajapomy y pamKax
abrpyHTaBaHHs BamapomHail Oscreki mam axoyHal abanonkaii ADC Ba yMmoBax
LAKKal aBapbli.

V pamKax BeIKaHaHail Tipallbl BEIPAIIaHbl HACTYITHbIS 3a1aHHI:

. IpaBe3eHbl aHalli3 MpabieMel BanapoaHai OsceKi:

o BBI3HAYAHBI 1 allicaHbl KPLIHILE! BaJApOY ¥ BBHIIANKY IIsDKKal aBaphbli;

o aTpEIMaHBI 6a3aBEIs HABBIKI Mparkl 3 mparpameeiM makeram Comsol
Multiphysics;

° cabpana marps>6Has iHdapmaupls Juid mabymoBBl Majsii axoyHal
abanoHki 1 pakambiHaTapa Baiapoay;

. BbIKAHaHA Ma[I3JIABAHHE i IPaBe/I3eH aHali3 aTPhIMAHBIX MTaa4yac nparbl
BBIHIKAY.

AxTyanbHacih Tpalbl cKragaenna ¥ marpa0bl NpaBAA3CHHS HesalexHara
OSTIpMiHICTHIUHATA aHali3y sO3epHas 1 pagbldlpliEad  Oscrienbl  Opbl
QKBIIISYICHH] YbIHHACIH Y BOOIACI BBIKApLICTAHHS aTamHall sHeprii ¥ 4acTki
AKCIUTyaTalbll SA3epHai yeTanéyxi.

[Ipel MampnsBaHHI pasMepKaBaHHS Bajapoxy hal axoyHail abanonkail i
Ipaims! maciyaara pakambinarapa Baqapojy aTphIMaHBI BRIHIKI, AKif sxacHa qobpa
JlamacyroIa 3 HasipaueimMi ¥ paaybHaci (izidaeIMi mpamacami i 3'asami.

PacripanaBaHbls Maqyac BbIKAHAHHS MaricTapckai [bICepTaubl Mazdi
axoynail abamoHKi i pskambuuarapa Bamapomy (IPacTOpsl MaMiK ITaciHaMi)
OymyIE cKaphIcTaHel ¥ paMKax J3dpiKkayHai nparpamel HaByKOBara JacielaBanHs.



General description of work

Master’s thesis 47 p., 15 fig., 18 sources.

HYDROGEN SAFETY, MODELING, NUCLEAR POWER PLANT,
SEVERE ACCIDENT, HYDROGEN RECOMBINATOR, COMSOL
MULTIPHYSICS, MODEL DEVELOPMENT.

The object of study is a nuclear power plant during a severe accident.

The purpose of the work is to carry oul estimate calculations of the distribution
of hydrogen, taking into account the dynamics of the outgoing jet behavior, as well
as to develop a model of a passive hydrogen recombiner within the framework of
the substantiation of hydrogen safety under the containment of a nuclear power plant
during a severe accident.

The following tasks were solved during writing this work:

o problem of hydrogen safety was analyzed;

¢ hydrogen sources were identified and described in the case of a severe
accident;

e basic skills were obtained with the Comsol Multiphysics software
package;

e necessary data was collected to develop a containment and hydrogen
recombiner models;

o modeling was carried out and the analysis of the results obtained during
the work was carried out.

The relevance of the work lies in the need for an independent deterministic
analysis of nuclear and radiation safety when carrying out acfivities in the field of
atomic energy use with regard to the operation of a nuclear facility.

As the result of hydrogen distribution modeling and modeling of passive
hydrogen recombiner operation were obtained results that are qualitative good
agreement with the physical processes and phenomena observed in reality.

The models of the containment and hydrogen recombine (the space between
the plates) developed during the master’s thesis will be used as part of the state
scientific research program.



