IHPOEKTHBIE ABAPUU «YMEHBHIEHUE PACXOJA
TEINVIOHOCHUTEJIA IIEPBOI'O KOHTYPA»

KAJIbBYYK KUPWJJI AHAPEEBUY

PE®EPAT

Junnomuast pabora 80 c., 44 puc., 4 Tabi., 1 npun., 14 HICTOYHUKOB.

MHCTPYKIIUSA TI0 JIMKBUJIAIIMM TTPOEKTHBIX ABAPUH, ADC,
A3y, SJIEPHBIM PEAKTOP, PEAKTOPHAS YCTAHOBKA, TJIABHBIU
[MUPKVJIALIMOHHBII HACOCHBIM ATPETAT, MOJEJIVMPOBAHME
ABAPUHM, VYMEHBHIEHUE PACXOHIA TEIJIOHOCHUTEJIA IIEPBOI'O
KOHTYPA, IIPUEMOYHBIE KPUTEPUU, ITPOEKTHAS ABAPUA.

OOBEKTOM HCCIEIOBaHUS SIBISIOTCSA NPOEKTHAs aBapHsi C yMEHBIICHUEM
pacxoja TEIJIOHOCUTENSI NEPBOro KOHTypa (pa3pblB WM 3aKIMHUBAaHUE Balia
[JIABHOTO LUPKYJISIMOHHOTO HACOCHOTO arperara) M Mmpoleaypa MHCTPYKIUHU T10
JUKBUIALMK TMPOEKTHBIX aBapui, PErIaMEHTUPYIOUIUE JEUCTBHS ONEPATUBHOTO
MEpCOHANIA B CITy4ae TaKUX aBapuil.

enp AumIOMHOM pabOThl — aKTyalU3UpoBaTh Mpoluenypy «MrHOBEHHOE
3aKJIMHUBAHUE WJIM Pa3pbiB Baja OJHOTO TNIABHOTO IUPKYJISALMOHHOTO HACOCHOTO
arperata» MHCTpyKUMHU 1O JIMKBUAAIUU IPOEKTHBIX aBapHil.

MeTton ucciieoBaHusl — MAaTEMaTHYECKOE MOJIETUPOBAHKE, BHIUMCIUTEIbHBIN
HKCIIEPUMEHT.

[IpencraBnena 0OazoBas wuHpopmarus o ['TIHA-1391; paccmoTpensl
pe3ynbTaThl JAETEPMHUHUCTHUUECKOTO aHaji3a O€30MACHOCTH aHAJIU3UpyeMOou
IIPOEKTHOW aBapuu, MPOBEICHHOIO C MOMOLIBIO ITporpaMMHoro cpeacrsa TPAII-
KC; cnenan ananu3 npouenypsl «MrHOBEHHOE 3aKJIMHUBAHUE WJIM Pa3pbiB BaJia
OJIHOTO TJIaBHOTO WUPKYJAILMOHHOrO HacocHoro arperara» WJIIIA, mpouenypa
BBINIOJIHEHA HA  QHAJIUTHUYECKOM  TpPEHAXKEpPE; CpaBHEHHE  PE3yJIbTaTOB
JNEeTEPMUHUCTUYECKOr0  aHanu3a  0e30MacHOCTM U MOJEIHMPOBAaHUS  Ha
aHAIMTUYECKOM TPEHAXEPE MO3BOJUIO YJIOCTOBEPUTHCS B TOM, YTO PE3YJIBTATHI
JAADB n mogenupoBanus Ha AT NOJHOCTBIO COBIAIAIOT, PEBBIIIEHUN TPEAETBHBIX
3HAYEHUU MapamMeTpoB HeT. [loaydeHHbIe pe3ybTaThl MO3BOJIMIN CAENaTh BBIBOJ
O TOM, UTO MHCTPYKLIHMS SIBISETCS aKTyalbHOM.

Pe3ynbTaThl, MOy4eHHbIE B AUIMIOMHOI paboTe, MOTYT ObITh MCIOJIb30BAHbI
B KaueCTBE YYEOHBIX U METOJUYECKUX MATEPHUAIIOB.



IHPAEKTHbBIAA ABAPBII "3MAHIUIOHHE PACXOAY
HEIIJIAHOCBBITA HHEPIIAT' A KOHTYPY"

KAJIBYYK KIPbIJT AHAPOEBIY

PODEPAT

Jeimomnas padora 80 c., 44 mai., 4 ta6xa., 1 gaza., 14 xpeIHi.

IHCTPYKIIBIA ITA JIKBIJAIIBII ITPAEKTHBIX ABAPHIM, ADC, 3V,
SJBEPHBI  PDAKTAP, PEAKTAPHAS VYCTAHOVYKA, TAJIOVHBI
IBIPKYJISALBIMHEL MACOCHBI ATPAI'AT, MAJIDJISBAHHE ABAPHII,
[TAMEHIIABAHHE PACXOJY TIEPIIAT'A KOHTVYPA, IIPBIEMAYHbLIA
KPBITOPHIIL, ITIPAEKTHASI ABAPBIA.

AO'ekTam pacnenaBaHHs 3'SYNAIOLIA MpPAaeKTHas aBapblsi 3 MAMSHII3HHEM
pacxony IeraHocOiTa mepiiara KOHTYpy (pa3pbly abo 3akjiIiHOYBaHHE Balia
rajioyHara IbIpKYJISIbIifHAra momrmaBara arpararta) 1 mpampypa THCTPYKIIbI Ta
JIKBIAALbIl MPACKTHBIX aBapbld, SKIS PATJAMEHTYIOLb J3€SHHI anepaTrblyHara
nepcaHaity ¥ BbINAJKy TaKiX aBaphlil.

Mbpta npluioMHaii  paboThl —  akTyallizaBallb Mpaipaypy «IMraeHHae
3aKJIiHOYBaHHE a00 pa3phly Baja aJHaro rajoyHara IbIpKyJsIbliiHara nomMmnanara
arparata» [HCTpyKIIbli 11a JIKB1AA1bIl TPACKTHBIX aBapbIil.

Meran paciiegaBaHHS — MaTdMaTbldHAe  MaJdJIsiBaHHE, BBUIIYAIBHBI
HKCIEPBIMEHT.

[Ipancraynena 6azaBas indapmanpbiss ad ['TIITA-1391; pasriemkanbl BbIHIKI
JPTIPMIHICTBIYHAra  aHamizy Oscreki  aHaji3aBaHail MpaeKkTHal  aBapbll,
nmpaBej3eHara 3 jgamamorail mparpamuara cpoiaky TPAII-KC; 3poGnenst anamis
npaipaypbl «IMrHeHHae 3akiiHOYyBaHHe a0O Maphly Bajla aJHaro TrajloyHara
LUBIPKYyJsiObIiHAara nomnasara arparara» [JIIIA, mnpampaypa BblkaHaHa Ha
AHAMITBIYHBIM TPAHAKOPHI; MapayHAHHE BBIHIKAY JAITIPMIHICTBIYHATA aHATI3Y
Osicrieki 1 MaJPJIsIBaHHS Ha aHATITBIYHBIM TPIHAXKOPHI JA3BOJILIA MEepakaHalia ¥
ThIM, IITO BBIHIKI JIAD 1 MampnsaBanns Ha AT mankam cyraiarolb, MepaBbIIIIHHSIY
JIMITaBBIX 3HAUYIHHSY MapameTpay HsiMa. ATpbIMaHBIS BBIHIKI Ja3BOJILUIL 3padillb
BBICHOBY a0 ThIM, IITO IHCTPYKUBISA 3'Ayis€a akTyalbHal.

BbIHiKi, aTphIMaHbIsl ¥ ABIIJIOMHAN paboiie, MOTYIlb OBIIb BBIKAPHICTAHBI ¥
SIKACIli HAaBYYAJIbHBIX 1 METAIBIYHBIX MaTAPhIsIaY.



DESIGN BASIS ACCIDENTS "REDUCING THE CONSUMPTION OF
PRIMARY CIRCUIT COOLANT"

KALCHUK KIRILL ANDREEVICH

SUMMARY

Graduate work 80 p., 44 fig., 4 tab., 1 app., 14 references.

INSTRUCTIONS FOR THE ELIMINATION OF DESIGN ACCIDENTS,
NUCLEAR POWER PLANTS, NUCLEAR POWER PLANTS, NUCLEAR
REACTOR, REACTOR PLANT, MAIN CIRCULATION PUMPING UNIT,
ACCIDENT MODELING, REDUCTION OF PRIMARY CIRCUIT COOLANT
FLOW, ACCEPTANCE CRITERIA, DESIGN ACCIDENT.

The object of the study is a design accident with a decrease in the flow of the
primary circuit coolant (rupture or jamming of the shaft of the main circulation
pumping unit) and the procedure instructions for the elimination of design
accidents, regulating the actions of operational personnel in the event of such
accidents.

The purpose of the thesis is to update the procedure "Instantaneous jamming
or rupture of the shaft of one main circulation pumping unit" of the Instructions for
the elimination of design accidents.

The research method is mathematical modeling, computational experiment.

Basic information about the main circulation pumping unit is presented; the
results of a deterministic safety analysis of the analyzed design accident, conducted
using the TRAP-KS software tool, are considered; the procedure "Instant jamming
or rupture of the shaft of one main circulation pumping unit" of the Instruction for
the elimination of design basis accidents was performed is analyzed, the procedure
i1s performed on an analytical simulator; A comparison of the results of the
deterministic safety analysis and modeling on an analytical simulator made it
possible to make sure that the results of the deterministic security analysis and
modeling on the analytical simulator fully coincide, there are no exceedances of
the limit values of the parameters. The obtained results allowed us to conclude that
the instruction is relevant.

The results obtained in the thesis can be used as educational and
methodological materials.



