C. X. Kapanes*
Koneooc enepeemuxu ma enexmponirxu, Texuiunuu ynisepcumem Coqhii, Coghis, boneapis
*BiamosiganeHuii aBTop: Stoyan.kadalev@gmail.com

METOJIUKA OIIHKHA NOTYKHOCTI 3AJIMIIKOBOI'O TEIIVIOBUAIJIEHHS B PAMKAX
NIAIrOTOBKHA 10 BUBE3EHHSA BIIIIPAIIBOBAHOT'O SIAEPHOI'O ITAJINBA
3 JOCIIJHUIIBKUX PEAKTOPIB

PosrisimaeTbcss METOA OIHKM IOTYXKHOCTI 3aJIMIIKOBOTO TEIIOBUAUIEHHS IPH MiATOTOBLI 10 BUBE3CHHS
BianpanpoBaHoro sipepHoro namuBa (BAIl) 3 mochimauupkux peakropiB. OOTOBOPIOETHCS MOXIMBHH MiAXiN 10
BUpILIEHHS] TPOOJEMU OLIHKM MOTYXXHOCTI 3aJIMIIKOBOTO TEIUIOBHJUICHHS B YMOBaX LUKIIYHOTO PEXHUMY poOOTH
YCTaHOBKH, TOOTO MICI JEKUIBKOX IMEepiojIiB eKCIuTyaTamnii 1 yacy MpocTor, y TOMY YHCIi Ha Pi3HUX PIBHSIX poOovoi
MOTYXXHOCTI peakTopa. Lleil minaxix peresibHO BHBYAETHCS y JIBOX MOXKIMBHUX MaTeMAaTHUYHHX MOJENSIX PO3PaXyHKIB —
LIOTHXHEBOMY 1 IIOPIYHOMY MOJENIOBaHHI BXIJHUX JaHMX I po3paxyHkiB. [1[o0 moBectn mnpaBUIIBHICTH
PO3paxyHKiB, 3aCHOBAaHMX Ha PIYHOMY pOOOYOMY IMKII B MaTeMaTHYHOMY MOJEIIOBaHHi, Oyiu 3po0seHi po3paxyHKu
Ul 000X MoJenel y THX jKe€ yMOBax eKcIulyaramii i OyB IiJrOTOBJICHHH MOPIBHSUIGHUN aHalli3 pe3yibraTiB. Xoda
TaKUi MiAxix 3a0e3nedye MpaBWIbHY OLIHKY €KCIUTyaTalliiHUX MapaMeTpiB IUKIIYHOTO PEXHMY POOOTH YCTaHOBKH
(piBeHb MOTYXKHOCTI, TPUBAJICTE POOOYOTO IUKIY 1 Yac BUTPUMKH IICIS 3yNUHKH), 3 METOIO IOJIETIIEHHS IpOoIecy
pO3paxyHKiB 0yJi0 00paHO poOOYHI PEXUM i3 MOBTOPIOBAHUMH 3HaYEHHSIMHU NTapaMeTpiB B OKPEMHX POOOUHX IIHUKIAX.
BinzHauaeTbesl, 10 3HAYHO CIIPOILIEHI PO3paxyHKH 3a PIYHOI0 MOJEIUIIO JAIOTh JOCUTHh IpaBHJIbHI 1 KOHCEPBaTHBHI
pe3yibTaTd, Ha OCHOBI SIKMX MOXe OyTH HajaHa HeoOXimHa iH(OpMallis 3riHO 3 BUMOTaMH KpaiHH, sIKa [TOBHHHA
MIPUAHATH MaNIUBO JUIsl epepoOku. Ha oCHOBI X pe3ynbTaTiB TakoXK MOXKHa 3poOUTH BHOIp THITy KOHTEHHEpa IUist
tpaHcriopryBanHs BSIIL. IlpencraBmenuii minxix OyB BHKOPHUCTAHHMH JUI OIHKH IOTY)KHOCTI 3aJHMIIKOBOTO
termoBuaitenHs y BAIT nocninaunekoro peakropa IPT-2000 (Codisi, Bosxrapis) mpu Horo miaroToBIi 10 BUBE3EHHS B
Pocilicbky Deneparniro B pamkax nporpamu RRRFR.

Kniouosi cnoea: BUBE3EHHS BiNpPalbOBaHOTO SIEPHOTO MajHMBa 3 JOCHITHUIBKUX PEaKTOPIB, OIIHKA MOTYXHOCTI
3aITUIITKOBOTO TETIOBUIITICHHS, IUKITIYHANA PEXIM eKCILUTyaTallii.

C. X. Kapanes*
Konneoowc snepeemuru u snexmpornuxu, Texnuueckuii ynueepcumem Coguu, Coghus, Boreapus
*OT1BeTCTBeHHBIN aBTOp: Stoyan.kadalev@gmail.com

METOJUKA OHEHKHU MOIIHOCTHU OCTATOYHOTI'O TEIIVIOBBIIEJIEHUS B PAMKAX
HOATI'OTOBKMU K BBIBO3Y OTPABOTABHIEI'O AAEPHOTI'O TOIIVIMBA
N3 UCCIIEJOBATEJIBCKUX PEAKTOPOB

PaccmaTpuBaercss MeTOJ OLEHKM MOIMHOCTH OCTaTOYHOTO TEIUIOBBIAENICHHUS MPH IOATOTOBKE K BBIBO3Y
orpabotasmiero snaeproro Tommmsa (OST) u3 mcciaenoBaTenbckux peakTopoB. OOCyKmaeTcs BOZMOXHBIA ITOIXOT K
peLIeHnI0 TPOOIeMbl OIIEHKH MOIIHOCTH OCTaTOYHOTO TEIUIOBBIJICNICHNS B YCIOBHSAX HUKINYECKOTO peXnMma paboThI
YCTaHOBKH, T.€. IOCJI€ HECKOJIbKUX MEPHOAOB IKCILUTyaTallMM M BPEMEHM NPOCTOS, B TOM UYHUCIIE HA Pa3HBIX YPOBHSIX
paboyell MOIIHOCTH peakTopa. JTOT MOAXOJ TIIATEIBHO M3y4aeTcs B JIBYX BO3MOXKHBIX MaT€MaTHUECKHX MOJEIISX
pacyeToB — EXEHEAENBHOM M €XEroJHOM MOJEIMPOBAaHWM BXOJHBIX JAHHBIX JUIS pacdyeToB. YUToObl mokas3arh
MIPaBWIBHOCTh PacyeToB, OCHOBAHHBIX Ha TOJOBOM paboyeM IMKIE B MaTeMaTHYeCKOM MOJECIUPOBAHUM, ObLIN
C/IeNaHbl pacueThl Uit 00erX MOoJIeNell B TeX JKe YCJIOBUSIX HKCILTyaTallid U ObUI TIOATOTOBJIEH CPAaBHUTEIIBHBIN aHAIN3
pe3ysbTaToB. XOTS TAKOH 1MOIX0/ 0OecreurBaeT MPaBIIbHYIO OLIEHKY AKCIUTYaTallMOHHBIX NapaMeTPOB HUKIMIECKOTO
pexuma paboThl YCTaHOBKH (YPOBEHb MOIHOCTH, HMPOJOJDKHTEIFHOCTh paboyero HMKIAa M BpeMs BBIAEPIKKH IOCIE
OCTaHOBA), B IENSAX OOJETYeHHs Mpolecca pacueToB BHIOpaH pabouyuMii PeXUM C MOBTOPSIOUIMMUCS 3HAUYCHHSMH
IapaMeTpoB B OTAEIBHBIX padounx Iukiax. OTMedyaercs, 4To 3HaYUTEIFHO YIPOLIEHHBIE pacyeThl 110 FOJJOBOH MOJEIN
JIAaf0T JOCTATOYHO IPAaBWIIbHBIE W KOHCEPBAaTHBHBIC PE3yJIbTaThl, HA OCHOBE KOTOPHIX MOXKET OBITh IpEOCTaBIIeHA
HeoOxoauMasi MH(OpPMAaLUsi B COOTBETCTBHM C TPEOOBAaHMSMH CTpaHbl, KOTOpas JMOJDKHA NPHHATH TOIUIMBO IS
nepepaboTky. Ha ocHOBe 3THX pe3yibTaTOB TaKKe MOXKHO CZEIaTh BHIOOp THIA KOHTEHHEpa AJsl TPaHCIOPTHPOBKU
OST. IlpencraBieHHBIH MOIXO0J OBUT MCIIOJIB30BAH VISl OLEHKH MOIIHOCTH OCTAaTOYHOTrO TerutoBblieneHus B OST
nccnenosatensckoro peakropa WPT-2000 (Codwus, Bonrapmst) mpu ero moaroroBke K BbIBo3y B Poccuiickyro
denepanuto B pamkax nporpamMmmsl RRRFR.

Kniouegvie cnosa: BbIBO3 0TpabOTABILETO SAEPHOTO TOIIMBA U3 MCCIEAOBATENBCKUX PEAKTOPOB, OIIEHKA MOIHOCTH
OCTaTOYHOTO TETIIOBBIACICHUS, IUKIMYECKUH PEKUM HKCIUTyaTaluu.
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METHOD FOR ASSESSMENT OF RESIDUAL HEAT GENERATION
WITHIN PREPARATION OF SPENT NUCLEAR FUEL SHIPMENT
FROM RESEARCH REACTORS

In the presented paper is considered the approach to an assessment of the residual heat generation within preparation
of spent nuclear fuel (SNF) shipment from research reactors. A possible approach to solving the problem for residual
heat generation assessment at cyclic mode of facility operation is discussed, i.e. after several periods of operation and
idle time, including at different levels of the reactor operational power. The approach is scrutinized in two possible
mathematical models of calculations — weekly and annually modeling of the input data for calculations. In order to
prove the correctness of the calculations based on an annual operating cycle in the mathematical modeling, calculations
for both models under the same operating conditions were made and comparative analysis of the results was prepared.
Although such approach ensures a correct assessment at variable operation parameters (power level, duration of
operation and decay time of the fuel) for the purpose of the calculations is selected an operating mode with repeated
parameter values in the separate operational cycles in order to facilitate the process of analysis. As conclusion it is noted
that significantly simplified calculations by annual model give correct enough and conservative results on the basis of
which may be provided the necessary information according the requirements of the country which is to accept the fuel
for reprocessing. On the basis of these results the selection of a cask for the SNF shipment can be done. The presented
approach is applied to evaluate the residual heat generation in the SNF during its shipment preparation from the nuclear
research reactor IRT-2000, Sofia, Bulgaria, to the Russian Federation within RRRFR programme.

Keywords: research reactor spent nuclear fuel shipment, assessment of residual heat generation, cyclic operational
mode.
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