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AHAUJII3 BIUIUBY BUT'OPAHHSA AAEPHOI'O ITAJIUBA PEAKTOPA BBEP-1000
HA HIBUAKICTHh YTBOPEHHA N B TEIIIOHOCII ITEPIIIOTO KOHTYPY

Po3pobiena B xogi MCNP6.2 (Monte Carlo N-Particle Transport Code) monens peakropa BBEP-1000 mictutsh
JETaIi30BaHy aKTHBHY 30HY 3 YypaxyBaHHSAM YCiX OCHOBHUX €JIEMEHTIB KOHCTpykuii. Lle mae 3mory mpoBomutu
OaraTo(yHKIIOHATBHI OOYMCIIEHHS. PO3PAXYHKH KPUTHYHOCTI 3 pI3HUMH KOH(IrypamisMu IanuBa, BU3HAUYCHHSI
Koe(illieHTIB HEPIBHOMIPHOCTI €HEPrOBHUIUICHHS aKTUBHOI 30HH, KPUTUYHOI KOHILEHTpalil 00pHOT KKcaoTH Tomo. s
KOPEKTHOTO BHM3HAYEHHS KyMyJIATHBHOI BEJMYMHHU IIBHMAKOCTI HanpamroBanHsa N B Ak3 peakropa BpaxoByBaBcs
BHECOK BiJl pi3HUX BOASHUX 00’ €MIB: HAIPABJSIFOYl KaHAIN, MDKTBEJILHUN TIPOCTIP, LIEHTPaIbHI TPYOKH, TIPOMIKKH MIXK
TeroBUALIAI0YMMY 36ipkamu (TB3). 3 MeTor OTpHMaHHS peamiCTHYHUX MOYATKOBHX JaHHUX MPOBEICHO PO3PaxXyHOK
3MiHH 130TOMHOTO ckiamy manwea B TB3 mixm wac oxmiei kammanii mamuBa 3a gonomororo moaynss ORIGEN-ARP
nporpamioro komrutekcy SCALES.0. 3aBaskn 1boMy BiACTIJKOBYBAaBCS BIUIMB BHUTOPSHHS SIAEPHOTO TaluBa B
peaxtopi BBEP-1000 3 TB3 Ha 3MiHy OCHOBHHX HEWTPOHHO-(DI3UYHMX XapPaKTCPUCTHK: PO3IOMALIT TYCTHHH ITOTOKY
HEUTPOHIB 3 CHEPTiAMHU, HCOOXITHUMH LTS iHIMiamii peakiii 160 (n, p) 16N, cepenHsl KUTbKICTh HEHTPOHIB Ha OJUH aKT
MOy, 3MiHAa CHEKTpa HEWTPOHIB 1 cepemHs eHeprii HoAury. Y MiACYMKYy OTPHMAaHO 3aJISKHICTh MIBUAKOCTI
(popmysanns °®N y TemnoHocii nepuIoro KOHTYpy Bijl IMHUOMHU BUTOPSHHS S1€PHOTO TAIUBA.

Knouoei cnosa: BBEP-1000, axtusanis temtonocis, N, MCNP6.2, mBuaxicts Hanpamosanas, ORIGEN-ARP,
BUTOPSTHHS.
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ANALYSIS OF THE INFLUENCE OF NUCLEAR FUEL BURNUP ON THE *N FORMATION RATE
IN THE PRIMARY COOLANT CIRCUIT OF WWER-1000 REACTOR

The developed model of WWER-1000 reactor using MCNP6.2 (Monte Carlo N-Particle Transport Code) includes
the detailed core taking into account the design of the fuel assemblies, as well as the baffle, the lower plenum, the fuel
support columns, the core barrel, a downcomer, and the reactor pressure vessel. It allows implementing multifunctional
calculations such as criticality of various fuel configurations, the critical concentration of boric acid, determination of
the axial and radial peaking factor in the reactor core, etc. For obtaining the more precise result of the cumulative
nitrogen-16 formation rate, the contribution from different water volumes was taken into account: in the core, above the
fuel and the top nozzle, in the top nozzle of the fuel assembly, in the bottom nozzle, between the fuel and the bottom
nozzle, in the axial channels of the baffle, in the reflector. In order to obtain the realistic boundary conditions, the
change of the isotopic composition in the fuel assemblies during one fuel cycle was calculated using the ORIGEN-ARP
of SCALE software. Therefore, the influence of the nuclear fuel depletion of fuel assemblies in WWER-1000 reactor on
the change of the basic neutron-physical characteristics was determined such as the distribution of the neutron flux
density with the energies necessary to initiate the %0 (n, p) ‘®N reaction, the average number of neutrons per fission, the
neutron spectrum and average fission energy. As a result, the dependence of nitrogen-16 formation rate in the primary
coolant circuit on the nuclear fuel burnup is obtained.

Keywords: WWER-1000, coolant activation, nitrogen-16, MCNP6.2, reaction rate, ORIGEN-ARP, burnup.
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