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TEIVIOTTAPABJIIYHI PO3PAXYHKHU JOCJITHOI'O PEAKTOPA BBP-CM

HaBeneno po3paxyHKH po3NOIiTy TEIUIOBOI MOTYKHOCTI B aKTUBHIH 30H1 (A3) JOCTITHUIIBKOTO SAASPHOTO peakTopa
SIK JUIA BeiX TertoBuaistounx 30ipok (TB3), 3aBaHTakeHMX y 30HY, Tak i KOokHOro ememeHta okpemoi TB3. Lli
PO3paxyHKH HpOBOMMIKCS It KoHQirypanii A3 3 pisHoio kinbkicTio TB3 — 18, 20 i 24. [leranbHe MOJEIIOBAHHS
PO3MOAITY IIIIBPHOCTI SHEPTOBUAIICHHS B TBEIAaxX OyJI0 BUKOHAHO 3 BUKOpHCTaHHAM mporpamu MCNP4C, npu npomy
TBEJIM MOJETIOBAIUCS K KBaIpaTHI TpyOu 3 mpsMuUMH KyTamu Oe3 3aokpyrieHb. LI{impHICTE eHeproBuaineHHs Oyna
obuucnieHa Uil KOXHOI 31 CTOpIH KOXHOI ManuBHOI TpyOM 1 posniieHa Ha 15 ocboBUX By3miB. Pesymbraru
MOJICTFOBaHHSI TEILIOT1IPaB-JIiYHOTO CTaHy BUKOHAHO 3 BUKOpHcTaHHsAM nporpamMu PLTEMP nis pizaux A3 peaxtopa.
[pu po3paxyHKax MpuiAMasocs, 0 TeMIIepaTypa BOIU Ha BXo/i AopiBHIoe 45 1 48 °C mis Beix koHpirypamiiit A3, npu
BOMY TETUIOTIAPaBIiuHi MapameTp OyJo B3STO 3 PO3PaXyHKYy BUTpPATH BOaM 1-ro koHTypy uepe3 A3 1250 m%/rox.
AHaJi3 po3nojily TeIUIoBOi ITOTYKHOCTI siiepHOro nanuBa B A3 pociigHoro peakropa BBP-CM noka3zas, 1o HaBiTh
IIPY KOHCEPBAaTHBHOMY IIiIXOA1 INEPEBHUIIECHHS IOMyCTUMUX PEXHMIB poOoTH He BinOyBaeThes. [Ipm poboTi Tpbox
TOJIOBHUX LUPKYJISAIIMHAX HACOCIB, SIKi 3a0€3IedyIoTh BUTpaTy TeIUIoHoCis yepe3 A3 Ha piBHi 1250 m/rox, xpus
TEIUIO0OMiHY B HaHOUTBII eHeproHampykeHnx TB3 He BHHUKae, a caMe TeMIIepaTypH CTIHOK TBEJIB 1 TEIUIOHOCISA
3aJMIIAIOTHCS HIKYE JOMYCTUMHUX MEXK.
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TEINVIOTUAPABJINYECKHUE PACUETBI HCCIEJOBATEJIBCKOTI'O PEAKTOPA BBP-CM

[IpuBeneHs! pacdeTsl pacupeAeNeHNs TeIIIOBO MOITHOCTH B aKTUBHOH 30HE (A3) MCCIEI0OBATENbCKOTO SIIEPHOTO
peaxTopa Kak Ay Bcex TeruioBbiesronmx coopok (TBC), 3arpykeHHBIX B 30HY, TaK ¥ KaXKIOTO JIEMEHTa OT/IEIbHON
TBC. Dt pacdeTsl TPOBOAMINCEH s KoHpuUrypammii A3 ¢ pasmuaasiM komudectBoM TBC - 18, 20 u 24. [leranpHOE
MOJICTIMPOBAHUE PACIPEENICHNs] TUIOTHOCTH HHEProBBIJEICHUS] B TB3JaX OBbLUIO BBHIIOJHEHO C HCIOJIb30BAaHHEM
nporpammbl MCNP4C, mpu 5TOM TB3JBI MOJEIMPOBAINCH KaK KBaJpaTHble TPYObl € MpsAMBIMH Yriamu 0e3
3akpyraeHuii. [IoTHOCTh 3HEproBblAeNeHNs OblIa BBIYMCICHA JJIs KKAO0H M3 CTOPOH KaXKAOH TOIIMBHOW TPyOBI M
paszneneHa Ha 15 oceBbIX y310B. Pe3ysnbraTbl MOJENUPOBaHMS TEIUIOTHAPABINYECKOTO COCTOSIHUS BBITOJIHEHBI C
ucnojab3oanueM nporpammel PLTEMP nns paznuunsix A3 peakropa. [Ipu pacuerax npuHHMAaNoch, YTo TeMIepaTypa
BOJBI Ha Bxojie paBHa 45 u 48 °C s Bcex koH(purypauuit A3, mpu 3TOM TEIUIOTHpPaBINYECKHE MapameTpbl ObUIN
B3ATHI U3 pacyueTa pacxoaa Bojabl 1-ro koHTypa 4epes A3 1250 m%/u. AHanus pacnpesiesieHusi TETUIOBOI MOIIHOCTH
sIIEpHOro TomMBa B A3 uccienoBaTensckoro peakropa BBP-CM mokasai, 4To gake Npu KOHCEPBATHUBHOM IOJIXOAE
TIPEBBIIICHHS IOIyCTUMBIX PEXHMOB PabOTHI He MPOoUCcXoauT. [Ipu paboTe Tpex riaBHBIX MUPKYJSIHOHHBIX HACOCOB,
KOTOpble 00ECNEUUBAIOT PACXo] TelIoHocuTens dyepes A3 Ha yposHe 1250 m3/u, KpU3HCOB TEmI000MEHa B CaMbIX
sHeproHanpsbkeHHbIX TBC He BO3HHMKAeT, a HNMEHHO TeMIIEpaTypbl CTEHOK TB3JIOB M TEIZIOHOCHTEJISI OCTAIOTCS HIKE
JOIYCTHMBIX TIPE/IEIIOB.

Kniouegvie cnosa: akTHBHAs 30Ha PEAKTOPA, TEIUIOBBIAEISIIONINE COOPKHU, TOIUIMBHBINA 3JIEMEHT, TEIUIOBOW MOTOK,
TETJIOBasi MOILITHOCTb.
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THERMAL-HYDRAULIC CALCULATIONS OF THE WWR-SM RESEARCH REACTOR
The paper presents calculations of the thermal power distribution in the reactor core (RC) of the WWR-SM research

nuclear reactor of the Institute of Nuclear Physics of the Academy of Sciences of the Republic of Uzbekistan, settlement
Ulugbek, Tashkent, both for all fuel assemblies loaded into the core and for each fuel element of a separate fuel


mailto:fkungurov@inp.uz
mailto:fkungurov@inp.uz

assembly. These calculations were carried out for RC configurations with a different number of fuel assemblies — 18,
20, and 24. The power distribution reactor core was performed using the IRT-2D code. A detailed simulation of the
power distribution in the fuel element was performed using the MCNPAC code, while the fuel elements were modeled
as square pipes with straight angles without rounding. The power distribution was calculated for each side of each fuel
tube and divided into 15 axial nodes. The results of modeling of the thermal-hydraulic state were obtained using the
PLTEMP code for various RC configurations. In the calculations, it was assumed, that the inlet water temperature is 45
and 48 °C for all RC configurations, the heat hydraulic parameters were taken from the calculation of the flow rate of
the first circuit through the core 1250 m3/h. An analysis of the thermal power distribution of nuclear fuel in the reactor
core of the WWR-SM research reactor showed that even with a conservative approach, permissible operating modes are
not exceeded. During the ope-ration of the three main circulation pumps, which provide the coolant flow through the
core at the level of 1250 m%h, the heat exchange crisis does not occur in the most energy-stressed fuel assemblies,
namely, the temperature of the fuel rod clad and coolant remains below the permissible limits.
Keywords: reactor core, fuel assembly, fuel element, heat flux, thermal power.
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