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AHHOTAIUA

Humnomuast pabGota: 71 cTpanuna, 27 pUCYHKOB, 2 MPHIOXKEHHUS,
20 UCTOYHHKOB.

KitoueBble cil0Ba: KOHTPOJIb TE€PMETHYHOCTH OO0OJIOYEK, pPEaKTOpPHAs
YCTAaHOBKA,  aTOMHas  3JEKTPOCTAHLMS,  TEIUIOBBLACISIIOUIMNA  3JIEMEHT,
TEIUIOBBIIETIONIas cCOOpKa, CUCTEMA KOHTPOJISI TEPMETHYHOCTH 000I04YeK

Obvexkmom uccre0osanusi BHICTYMA€T CUCTEMa KOHTPOJS T€PMETHYHOCTH
o0osouek TB3110B TBC B paboueii mTanre MamHbl NEPETPY30UHOM.

Ilpeomemom uccreoosanus SBIAIOTCS METOJIWKH M MOAXOAbl K aHAINU3Y U
BBIBOJIY O HErepMeTnyHocTH TB3J10B TBC.

Llenv pabomwr 3akimouaercs B paspaborke mpoekta Meroauku KI'O ¢
ucnons3oBanueM CKI'O Ha OCHOBE CTaTUCTUYECKOTO aHalu3a CKOPOCTHU
Oera-cyera.

B kauectBe memoouku uccredosanusi ObU1 MPUMEHEH aHAIU3 CTAHIAPTOB
OpraHu3alMH, PyKOBOJSIINX JOKYMEHTOB 3KCIUTYyaTUPYIOIIEH OpraHu3aluu, akToB
U OTYETOB O BBIMOJHEHUU KOHTPOJISI T€PMETHYHOCTH 000j04yek TBAM0B TBC Ha
PVII «benopycckas ADC» ¢ 2020 r. Ha ocHoBanuu moiydyeHHOM uHbOpManuu
ObUIH CJIeNIaHbl 3aKII0UYEHUS U BBIBOBI i (popmynupoBku Moauduxarmii CKI'O.

Tonyuennsie pezyrvmamol u ux Hoguzna. B mporiecce paboThl ObLTH BBEACHBI
KOPPEKTUBBI B METOAMKY MPEABAPUTEIBHOIO BBIBOAA O HETEPMETHYHOCTH TBIJI
TBC myTeM cTaTUCTUYECKOTO aHaIM3a CPeIHEN CKOPOCTH CYeTa UMITYJIhCOB OeTa-
u3NlydeHus. B mocienoBaTeNbHOCTh JEUCTBUI  OBUIO MPEMJIOKEHO BBECTU
u3MepeHre (OHOBBIX 3HAUCHUM [UIsI OOecredeHHs] IOCTOSHCTBA YCJIOBHM
n3MmepeHuid. Tak ke npensioKeHo JeaaTh BbIBOJ O HErepMeTUYHOCTH TBAIOB TBC
0 CKOPOCTH CYETa MMIYJIbCOB O€Ta-U3TyueHHUs] C BBIYETOB (DOHOBHIX 3HAYCHHI.
Hannple Moaupukanud paHee HE NpuMeHsIuch npu npoeaenun KI'O ¢
ucnonb3zoBanueM CKI'O.

B mpunoxenun K paboTe MpencTaBiI€H MPOEKT METOIWKH, KOTOPBIN
BKJIFOYAET B ceOsl OMHMCAHME AIrOpUTMa IMPOBENEHUS KOHTPOJS T€PMETHYHOCTU
obonouek ¢ ucnonbzoBanueM CKI'O, a taxke ommcanue mporecca 00pabOTKu
MOJIyYEHHBIX Pe3yJIbTaTOB MMyTEM CTAaTUCTHUYECKOTO aHaJln3a CKOPOCTH OeTa-cuera.

Obnacms  803M0OJCHO20 npakmuyecko2o npumeHnenus. lloaTBepxaeHHe
3¢ (HEKTUBHOCTH MPOEKTa METOAUKHU M MPOTPAMMHOI0 MPOIYKTa OyAeT BBITIOTHEHO
B xoJie mposeaennn nocienywomux [P va PYII «benopycckas ADC».



AHaTaubIs
JlpIrioMHas mpauna: 73 crapoHaki, 27 MantoHkay, 2 naaatki, 20 KpbIHilL.

KitouaBblsi CHOBBI: KAaHTPOJb T€pMEThIUHACII abaloHaK, piaKTapHas
ycTaHoyka,  aramMHasi  JJEKTPACTaHLbIs,  LEIUIaBBII3SUISUIBHBL  DJIEMEHT,
LEIUIaBbII3SAIISUIbHASA 300pKa, CICTAMA KAaHTPOJIIO TepMEThIYHACIII abaloHaK

Ab'exmam Oacnedasannsi BHICTyHae CICTAMa KaHTPOJIO T€PMEThIYHACII
abamonaxk npanay [1113 y npamoyHaii mran3e MaliblHbI Ieparpy3adqHai.

Ilpaomemam oacnedasanmns 3'TYIAIONIA METOABIKI 1 TAABIXO/BI Aa aHATIZY 1
BBICHOBHI a0 HerepmeTbluHacti us3nay [1113.

MbTaii mpanel 3akirodaeIiia ¥ pacmparoyka mpaekta metonsiki KI'A 3
BoikapeicTanHeM CKI'A  Ha acHOBe cCTaThICTBIYHAra aHamidy XyTKacll
03Ta-paxyHKy.

Ampoimansis biHiki 1 ix Hasizua. Y sIKacll METOJBIKI JlacienaBaHHs ObIY
YKBITBI aHAJ3 CTaHJApTay apraHizaibli, KIpylOUblX JAaKyMEHTay SKCIUTyaTyrodan
apraHizanpll, akTay 1 chpaBa3gad a0 BBIKAHAHHI KAHTPOJIO TePMETHIYHACIT
abamonak 1Banmay II13 ma PVYII "bemapyckas ADC" 3 2020 r. Ha maacrase
aTpbIMaHail 1Hapmalbli OblIl 3pOOJICHBI 3aKIIOUAHHI 1 BRICHOBHI IS (papMynéyki
magsidikampiii CKT'A.

VY mpampce mpatbl ObUTl YBEI3€HBI Kap3KTHIBBI ¥ METOMABIKY MarspiIHAN
BBICHOBBI a0 HerepmertbiyHacui 1B31 [II13 nuisixam craTbicThIYHAara aHainizy
CSIPAIHAN XyTKacll paXyHKy IMIyJibcay O3Ta-BbIIIPAaMEHbBAHHS. Y MaCsI0YHACHD
I3esHHSAY ObUIO MpamnaHaBaHa YBECLl BBIMAPAHHE (POHABBIX 3HAUSHHAY IS
3a0eCTsTYIHHS cTajacii yMoy BeIMsAp3HHAY. Takcama nmpamanaBana padilb BHICHOBY
a0 nerepmerbiuHacui npdnay IIII3 ma XyTkacui paxyHKy iMmyibcay O03Ta-
BbIMIPaMEHbBAHHS 3 BbLIIKaY (POHABBIX 3HAUSHHSAY. Jlan3ensist Mmaapidikabll paHen
He npeIMsHsuTics npsl mpaBsa3eHHl KI'A 3 BoikapeictanneM CKIA.

VY nmapatky na mpaibl mpajcTayIeHbl MPaeKT METOMAbIKI, K1 YKIouae ¥ csioe
amicaHHE ajrapbITMy TMpaBAA3€HHS KaHTPOJIO TepMeThIYHAcLl aballoHaK 3
BbikapbicTanHeM CKI'A, a Takcama amicaHHe Mpaipcy amparoyki aTpbIMaHbIX
BBIHIKAY IUISIXaM CTAThICThIYHATA aHAII3Y XyTKACIll 03Ta-paxyHKYy.

Bobnacyv  macuvimaca npakmeiunaea — npvivanenns.  IlauBSIpakIHHE
3(eKThIYHACII MpaeKkTa METOABIKI 1 MparpaMHara mnpaaykra Oya3e BbIKaHaHa ¥
xo3e npassazeHHs HacTynHbIX [II1P va PYII "benapyckas ADC".



Annotation
Diploma work: 73 pages, 27 figures, 2 attachments, 20 sources.

Keywords: containment leak rate testing, reactor installation, nuclear power
plant, fuel rod, fuel assembly, containment leak rate testing system

The research object is the containment leak rate testing system for fuel rods
in the fuel assembly during reloading machine operations.

The subject of the research is the methods and approaches to analyzing and
determining the leakage of fuel rods in fuel assemblies.

The aim of the work is to develop a draft methodology for CSR using SCGS
based on statistical analysis of beta-count rate.

The research methodology included the analysis of organizational standards,
guidelines of the operating organization, and reports on the implementation of
containment leak rate testing of fuel rods in fuel assemblies at the “Belarusian NPP”
since 2020. Based on the obtained information, conclusions and recommendations
were made to formulate modifications to the Containment Leak Rate Testing System
(CLRTYS).

The results of the work and their novelty. During the research, corrections
were introduced to the method of preliminary assessment of fuel rod leakage in fuel
assemblies through statistical analysis of the average beta-pulse count rate. It was
proposed to include the measurement of background values to ensure consistent
measurement conditions. It was also suggested to assess the leakage of fuel rods in
fuel assemblies based on the beta-pulse count rate after subtracting the background
values. These modifications had not been previously applied in containment leak
rate testing using the CLRTS.

The appendix to the work includes a draft methodology, which describes the
algorithm for conducting containment leak rate testing using the CLRTS, as well as
the process for processing the obtained results through statistical analysis of the beta-
pulse count rate.

Recommendations on the usage. The effectiveness of the proposed
methodology and software product will be confirmed during subsequent planned
maintenance at the Belarusian NPP.



