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BAJIIAIISA MCNP-MOJIEJII ®OPMYBAHHS CTPYMY ®OHOBOI KNI
JETEKTOPA NIPSIMOI'O 3APSALY Y BBEP-1000

HaBegneno pesynprati unciioBoro MozaemoBanas B kogi MCNP mponecy ¢popmyBanHus curaaity ¢ponoBux xui (DXK)
nerexTopiB npsimoro 3apsay (AI13) mix miero ramma-BurpomiHioBaHHs B akTBHIH 30HI BBEP-1000. IlpoBeneHo
Bautiganito mogeni MCNP Ha pesynbrarax excriepuMeHTasHOro BusHadeHHs ctpymy OXK /13, orpumanux Ha TphOX
pizHux eHeprotsiokax 3 BBEP-1000 mpotsirom nanuBHOi KammaHii. Y CTaTTi TakoXX 3alpolOHOBaHO HOBHH raMma-
criocid Bu3Ha4yeHHS TeruoBoi moTyxHocTi peakropa (TIIP) BBEP-1000 na ochosi curnamis @©X 3. TIIP e
BaXJMBUM mapamerpoM Oesrneku BBEP-1000, tomy mixBumeHHs TouHocTi Bu3HaueHHs TIIP mpu BnpoBamkeHHi
JIOATKOBOTO TaMMa-crioco0y ii BH3HAYEHHS € aKTyaJ bHOIO 33Jadelo, BPaxOBYIOUHM IUIaHM Mo mixBumenHio TIIP
BBEP-1000. HaBeneno pesynbraT ekcnepuMmeHnTanbHoro BuzHaueHHsS TIIP BBEP-1000 tpamumiiiHuM HEWTpOHHUM
crocobom 3a curHamamu JI13, BkazaHO Ha TIpoOIEMHI MUTAHHS MIOAO0 MOXHOKK Bu3HadeHHS TIIP HelTpoHHUM
crocoboM. HaBezeHO pe3ynbTaTH MOJENIOBAaHHS 3 JOCIHIIKEHHS BIUIMBY OCHOBHHX (DakTOpiB Ha 3MiHY KoedilieHTa
nponopiiiHocTi Kox Mk ¢aktuanoro TIIP i TIIP, Bu3HaueHOIO 3a ramMma-crioco6om. s migBUIIEHHS TOYHOCTI
Bm3HadeHHs TIIP 3a ramma-croco6oM 3ampomoHOBaHO MOJENbh KOpeKiii Kgx, SKa BpPaXxOBY€ BIUIMB BHUTOPSIHHS
saepHoro manuea Ha 3MmiHy curnainy ®XK JII13. Bpaxosytoun, mo curnan XK 13 e Oe3iHepIiiiHUM 110 BiTHOIICHHIO
0 3MIHA HEHTPOHHOI MOTY>KHOCTI peakTopa, BIPOBaPKEHHS crnocoOy BusHaueHHs TIIP 3a ramma-meromom €
NEePCIIEKTUBHUM JIJIsl peatizallii 10JaTKOBOTO albTePHATHBHOTO KaHaily (JOPMYBaHHS CUTHATY aBapiliHOTO 3aXHCTY SIK
3a IOTY>KHICTIO, TaK 1 3a IepioloM peakTopa.

Kniouosi crosa: TenoBa NOTYXHICTh peakTopa, cepelHb03BaKEHa TEIUIOBA MOTYKHICTb, IETEKTOP MPSIMOTo 3apsiay,
(oHoBa xuna nerextopa npsmoro 3apsigy, MCNP-monens nerekropa mpsiMoro 3apsiay, KOMOTOH-€eKT, GoTo-edekr,
YTBOpPEHHS Map, GOPMYBaHHS CUTHATY aBapifHOTO 3aXHCTY.
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VALIDATION OF THE MCNP MODEL OF FORMATION OF THE BACKGROUND WIRES CURRENT
OF THE SELF-POWERED NEUTRON DETECTORS OF VVER-1000

The article presents the results of the numerical simulation of the signal formation process of the background wires
of self-powered neutron detectors (SPND) under the action of gamma radiation in the VVVER-1000 core using MCNP
code. The validation of the MCNP model was carried out on the results of experimental determination of the current of
the background wires of the SPND, obtained at three different power units with VVVER-1000 during the fuel campaign.
The article also proposes a new gamma-ray method for determining the thermal power of the VVER-1000 reactor
(TPR) based on the signals from the background wires of the SPND. TPR is an important safety parameter of
VVER-1000, therefore, increasing the accuracy of determining TPR with the introduction of an additional gamma
method for its determination is an urgent task, given the plans to increase the TPR of VVER-1000. The results of the
experimental determination of the VVVER-1000 TPR by the traditional neutron method based on the SPND signals are
presented, and problematic issues regarding the error in determining the TPR by the neutron method are pointed out.
The article presents the results of modeling to study the influence of the main factors affecting the change in the
proportionality coefficient Kgm between the actual TPR and the TPR determined by the gamma method. To improve the
accuracy of determining the TPR by the gamma method, a correction model for Kgn is proposed, which takes into
account the effect of nuclear fuel burnup on the change in the signal of the background wires of the SPND. Taking into
account that the signal of the background wires of the SPND is inertialess with respect to the change in the neutron
power of the reactor, the introduction of the method for determining the TPR by the gamma method is promising for the
implementation of an additional alternative channel for generating an emergency protection signal in terms of both
power and the period of the reactor.

Keywords: reactor thermal power, weighted average thermal power, self-powered neutron detector, SPND
background wire, MCNP model of SPND, Compton effect, photoelectric effect, pair formation, emergency protection
formation.
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