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[IpencraBieHo onucaHue ABYX MOAXOAOB K MOJEIMPOBAHUIO MOTB3JBHOTO AYHEPrOBBIIEIEHUS,
peannzoBaHHbIX B Komiuiekce nporpamm CAIIOUP 95&RC BBDOP — meron cynepno3unuu
MHUKPO- U MAaKpOIIOTOKA ¥ MEJIKOCETOYHBINA METOJI, B KOTOPOM Y3JIbl PaIUaIbHON PACYCTHOU CETKH
B AKTMBHOW 30HE COBHAAAIOT ¢ LeHTpaMu TBMIOB TBC. MenkoceTouHblil pacdyeT MOTB3JIBHOIO
SHEPrOBBIACIICHUS NPOBOJUTCS C M3BECTHBIMU PACIPEICIICHUSMU BBITOPaHMs, TEMIIEPaTyphbl
TOIUINBA M IUIOTHOCTH TEILIOHOCUTENS, IIOJyYEHHBIMM HAa OCHOBE pacyeTa IIOTBIJIbHOTO
SHEProBbIJICJIEHUsT MeToAoM cymneprnoduiuu. OO0a moaxoaa peanu3oBaHbl JJI  peLICHHs
CTAallMOHApHBIX U HECTALlMOHAPHBIX 3ajad. llpu MonenupoBaHHM HECTAIIMOHAPHBIX IPOLIECCOB
3a/laya pelaeTcss B KOMIUIEKCE C TeIUIOTUIpaBiIndeckuM pacueTHbiM kojxom KOPCAP.
[TpuBeneHbl pe3yapTaThl MOJCIUPOBAHMSI TECTOBOM 3a/layd, B OCHOBY KOTOpPOM IIOJIOKEH
HATYpHBIA SKCIIEPUMEHT C OTKJIIOUEHHEM JIBYX CMEKHBIX M3 YEThIPEX PabOTaIoIIMX TIJIaBHBIX
HUPKYISUOHHBIX HacocoB BBOP-1000.

KioueBble ci10Ba: NOTBIBHOE JHEPrOBBIACICHHUE, METOJ CYNEPIO3HUIMH, MEJIKOCETOYHBIN
pacyer, TMHAMUYECKUH PEXUM, CONPSKEHHBINH HEUTPOHHO-(DU3UYECKHI U TEeIUIOT U PaBIMYECKHI
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PIN BY PIN SIMULATION OF VVER CORE POWER DISTRIBUTION UNDER
TRANSIENT CONDITIONS

V.G. Artemov, L.M. Artemova, V.G. Korotayev, A.N. Kuznetsov
FSUE “Alexandrov NITI”, Sosnovy Bor, Leningrad region, Russia

Two approaches to pin-by-pin simulation of core power distribution are described which are
implemented in the SAPFIR_95&RC_VVER program package. These are the microscopic and
macroscopic neutron flux superposition method and fine grid method in which radial grid nodes
in the core are coincident with the centers of fuel pins. The pin-by-pin fine grid calculation of the
core power distribution uses known burnup, fuel temperature, and coolant density distributions
obtained from a pin-by-pin core power calculation with the superposition method. Both
approaches are used for solution of steady-state and unsteady-state problems. Unsteady state
calculations are coupled with calculations by the KORSAR thermal-hydraulic computer code. Test
problem simulation results are presented. The test problem simulates a real experiment where two
neighboring pumps of four VVVER-1000 main coolant pumps are stopped.

Key words: pin-by-pin core power distribution, superposition method, fine-grid calculation,
transient, coupled neutronic/thermal-hydraulic calculation.



