I'OPOXOBCKHWI AJTEKCAHJIP UTOPEBUY
ABAPUU C TIOTEPEU TEITJIOHOCUTEJIS TUTIA «BOJIBIIAS TEUby.

PE®EPAT

Jluniomuast padora 112 c., 51 puc., 7 ta6:1., 27 UCTOYHHKOB.

MHCTPYKLIMSA 11O JIMKBUJJALIUM ITPOEKTHBIX ABAPUH, ADC, DY,
SJEPHBIII  PEAKTOP, PEAKTOPHAS  YCTAHOBKA, TJIABHBIU
[MUPKVJIAIIMOHHLI TPYBOIIPOBOJ, MOJEJIMPOBAHUE ABAPHH,
[IOTEPA TEIUIOHOCHUTEJIA IIEPBOI'O KOHTYPA, IIPUEMOYHLIE
KPUTEPUUN, TIPOEKTHAA ABAPUSA, ®YHKIIMU BE3OITACHOCTHN.

OOBEKTOM  HCCIIEIOBaHMS  SIBISIETCSl TMPOEKTHAasE aBapus C  TOTepe
TEIJIOHOCUTENS TUNa «Oosblliasg Teub» (pa3pblB TPyOONpOBOAA, BKIOYAs pa3phiB
[JIABHOTO UUPKYJSIUOHHOIO TPyOONMpOBOAA) M MPOLEAYypbl HMHCTPYKLHMH IO
JUKBUJALMKA TPOEKTHBIX aBapuid, PErIaMEHTUPYIOUIUE JACHCTBUS ONEPAaTHBHOIO
MEpCOHANIA B CITy4ae TaKUX aBapui.

[enap quniaoMHON pabOThI — aKTyalu3alys MpoLeIypbl MHCTPYKUUHU MO JIMKBU-
nauuu npoektHor aBapuu (MJIITA) B ciayyae O0apIIMX T€YEll MpU NOTEPE TEMIOHO-
CUTENsI B pe3yjbTaTe pa3pbiBa TPyOONpoBOAa MEPBOr0 KOHTYpa 3KBHBAJICHTHBIM
nuameTpoM Oonee 100 MM, BKIIIOYash pa3pbiB TJIABHOTO LUPKYJISIIMOHHOTO TPyOoO-
IIPOBO/JIA.

Meton uccnenoBaHus — MaT€MAaTHYECKOE MOJIETUPOBAHKME, BBIYMCINUTEIbHBIN
HKCIIEPUMEHT.

CrenaH aHanmu3 aBapuil C MOTEPEN TEMJIOHOCUTEINS: UCCIEA0BAHbI XapaKTEPHbIC
JUTSL TAKUX aBapuil (PM3HUECKHUE MPOLIECChl; 1aHa KiIacCU(pUKaIUs NPOEKTHBIX aBapuil
[0 pa3IMYHBIM NpHU3HaKaM. PaccMoTpeHo OCHOBHOE 000pYyJOBaHHUE PEAKTOPHOU yC-
TaHOBKH B-491. MccnenoBanbl pe3yapTaTsl IETEPMUHUCTUYECKOTO aHAIN3a MOJEIIH-
pYyeMOU MPOEKTHOM aBapHH Kiacca «00JIbIIME TEYH MPU MOTEPE TEIMIIOHOCUTENS B pe-
3yJbTaTe pa3pbiBa TPyOOIPOBOJA MEPBOIO KOHTYpPa SKBUBAJIECHTHBIM IUAMETPOM 00-
nee 100 MM, BKJIIOYasi pa3phiB TJIABHOTO IUPKYISAIMOHHOTO TpyoOompoBoaay. IIpo-
ananusupoBaHa npoueaypa UIITIA u nonosiHeHa HEOOXOAUMBIMU JIJIsl €€ OCBOCHUS
KOMMEHTapusiMu. BeimonHeHo Ha aHanuthdeckoM TpeHaxkepe BBOP-1200 I'TI «be-
nopycckas ADCy» MoIeIMpOBaHUE CIIEHAPUEB UCCIIeNOBaHHOW aBapuu. CrenaH aHa-
JU3 Pe3yNbTaToB MoJeaupoBaHus. [lomydeHHbIN pe3ysbTaThl MO3BOJMIN CHENATh
BBIBOJI O TOM, YTO MHCTPYKUHUS SIBJISIETCS] aKTyaJIbHOM.

Pe3ynbpTaThl, MogyyeHHbIE B AUTUIOMHON padoOTe, MOTYT OBITh UCIOJIb30BAHBI B
KauecTBe y4eOHbIX U METOAMYECKUX MaTepUasoB.



FAPAXQVCKI AJIIKCAH/P ITAPABIY
ABAPLII CA CTPATAU LHEITVIAHOCBITA TbhIITY «BAJIIKAA LIEHYA»

PEDIPAT

Jermumomuas padora 112 c., 51 man., 7 tabi., 27 KpbIHIIL.

IHCTPYKIIBIS TTA JIIKBIJALIBII TIPAEKTHBIX ABAPHIM, ADC, 9V,
SI3EPHBI  PDAKTAP, PDAKTAPHASI  YCTAHOVKA, TAJIOYHEI
IBIPKYJISALBIMHLL TPYBAIIPABOJl, MAJIDJIABAHHE ABAPHLII, CTPATA
HEIIVDIAHOCBITA [IEPIIATA KOHTYPA, CTPATA UIEIUVIAHOCBITA
[TEPIIIAT'A KOHTVYPA, IIPAEKTHAS ABAPBIA, ®YHKIIbLII BACIIEKI.

Al'ektam nmacienaBaHHA — 3'Ayisenua INpaekTHas aBapbli ca  cTpaTal
HersaHocOITa ThIMY «BsUTKas 1eda» (pa3pbly TpyOampaBoja, YKIIOYArOUbl pa3pbly
rajoyHara ublpKyJsilibliiHara TpyoanpaBoia) i mparpaypbl IHCTPYKIIbII A JIIKB1AAIbI
MPAeKTHBIX aBaphlii, SIKis PATJIAMEHTYIONb [3€SHHI amnepaThlyHara mnepcaHany Y
BBINIAJKY TAKIX aBapbli.

Mbsra ppimoMHail paOOThl —  aKkTyali3alblsi MOpaidAyphl 1HCTPYKIBIL Ma
mikBigamnell npaektHail asapeii (IJIIIA) y Beimagky BsUIIKIX I€ed MOpbl CTpare
1er1aHocOiTa ¥ BBIHIKY pa3pbiBy TpyOampaBojia mepiiara KOHTYPY 3KBIBaJICHTHBIM
npisiMeTpam Oombin 3a 100 MM, yKiIrO4Yaroubl pa3pbly TrajioyHara HbIPKYJIsIbIiHAra
TpyOarpasoja.

Meran pmaciegaBaHHS — — MaTdMaThblyHAe  MaJadisIBaHHE,  BBIIIYAJIbHEI
HKCIIEPBIMEHT.

3pobieHbl  aHaNi3 aBapbli  ca CcTparall IemIaHocOiTa:  Jaciie/laBaHbl
XapakTIPHbIA JJs TakiX aBapblii (I314YHBIA MOPALRCHl; Jaa3eHa Kiaciikaubls
MPAeKTHBIX aBapbIil Ma PO3HBIX NpbIkMeTax. Pasriemxana acHOoYHae aOcTajisiBaHHE
praktapHaii yctaHoyki B-491. JlacnenaBanbl BBIHIKI A3T3PMIHICTBIYHArAa aHami3zy
MaJpJsiBaHall MpaekTHAW aBaphll Kilaca «BsUIIKiSA II€4bl MPbI CTpalle IeraaHocoita ¥
BBIHIKY pa3pbIBy TpyOampaBoja Iepliara KOHTYpPY 3KBIBJICHTHBIM JAbIIMETPaM
oonmpmr  3a 100 MM, yKIIOYarO4bl paspbly TaloyHAara LBIPKYJSIbIAHAra
TpyOamnpaBoaa». IIpaananizaBana npampaypa JIITA 1 nanoyHena HeaOXOAHBIMI IS
s€ acBacHHS KaMeHTapblsiMi. BblkaHaHa Ha aHaMITBHIYHBIM TpaHaxxXopsl BBOP-1200
HIT «benapyckass ADCy» maadisiBaHHE CIPHAPBISY JacieaBaHail aBaphli. 3p0o0JIeHbI
aHayi3 BbIHIKAY MajdJigBaHHSA. ATpbIMaHbIS BBIHIKI J1a3BOJIUIL 3palillb BHICHOBY a0
TBIM, ILITO IHCTPYKIIbIA 3'syJIA€1Ia aKTyadIbHaH.

BbIHIKI, aTpbIMaHbIs ¥ ABITIIIOMHAN padole, MOTYIb ObIllb CKaphICTAHbI ¥ SKACII
HABYYaJIbHBIX 1 METAIBIYHBIX MaTIphIsay.



GOROKHOVSKY ALEKSANDR IGOREVICH
LOSS OF COOLANT ACCIDENTS OF THE «LARGE BREAK» TYPE.

SUMMARY

Graduate work 112 p., 51 fig., 7 tab., 27 references.

INSTRUCTIONS FOR THE LIMINATION OF WITHIN DESIGN BASIS
ACCIDENTS, NPP, NPI, NUCLEAR REACTOR, REACTOR PLANT, MAIN
CIRCULATION PIPELINE, ACCIDENT SIMULATION, LOSS OF COOLANT OF
PPIMARY COOLANT SYSTEM, ACCEPTANCE CRITERIA, WITHIN DESIGN
BASIS ACCIDENT, SAFETY FUNCTIONS.

The object of research is a within design basis loss of coolant accident the «large
breaks» type (pipeline rupture, including a break of the main circulation pipeline) and
the procedures for the within design basis accident elimination instruction that regu-
late the actions of operational personnel in the event of such accidents.

The purpose of the thesis work is to update the procedure for the within design
basis accident liquidation instruction in case of large leaks due to loss of coolant as a
result of a break of the primary circuit pipeline with an equivalent diameter of more
than 100 mm, including a break of the main circulation pipeline.

A method of investigation is mathematical simulation, computational experi-
ment.

An analysis of accidents with loss of coolant was made: the physical processes
characteristic of such accidents were investigated; a classification of within design
basis accidents according to various criteria is given. The main equipment of the
B-491 reactor plant is considered. The results of a deterministic analysis of a simu-
lated within design basis accident of the class «large leaks due to loss of coolant as a
result of a break of a primary circuit pipeline with an equivalent diameter of more
than 100 mm, including a break of the main circulation pipeline» are studied. The
ILPA procedure is analyzed and supplemented with comments necessary for its de-
velopment. The simulation of scenarios of the studied accident was carried out on the
analytical simulator VVER-1200 of the State Enterprise «Belarusian NPP». The
analysis of simulation results is made. The results obtained allowed us to conclude
that the instruction is relevant.

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



