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PE3IOME

OmnpezensHeTo Ha HEYTPOHHHS MMOTOK U HErOBUTE (PYHKIIMOHAIM KaTO (IIyeHC, aKTUBHOCTH U JI03H € OT KIIOYOBO 3HAYCHHE KAKTO
IIPY TEKyIaTa eKCIUIoaTalnus Ha OOCKTH B s/[peHaTa CHEepreTHKa, Taka M IPH MpecMsITaHe Ha PaaroOHOIOrMYHA 3alIUTa Ha SIPCHN
cbopbxkenus. [Ipecmsaranero um no merox Monre Kapio Boau 10 mo-rosisiMa TOYHOCT B CPABHEHHUE € U3MOJI3BAHUTE TOHACTOSIIEM
JIETEPMUHUCTHYHN METO I OJIaroiapeHue Ha Io-TOYHOTO ONMCAHUE Ha FEOMETPHSATA Ha MOJIENA ¥ IPEMAXBaHETO Ha IUCKPETU3aLusTa
10 CHEPTHs Ha Ha CEYEHHTA 32 SAPEHH B3auMoIeHcTBrA. ExHa 0T Hali-IMPOKO M3MOJI3BAaHUTE ITPOTPAMH, MOJISIIHPAIX HEYTPOHHHS
notok 1o mero Monte Kapio e nporpamara MCNP. OcHOBEH HeOCTaThK Ha MMporpamara € HeoOXOAMMOCTTa OT JBJIT0 BpeMe 3a
IpecMsTaHe 3a MoJTy4aBaHe Ha JI00pa CTaTHCTHKA Ha pesyiarara. To3u npobiem e 0co0eHO SICHO N3pa3eH MpH ONpeJIeITHETO Ha cliadu
HEYTPOHHHMTE M rama mojiera B 00JacTH, OTIAJICUCHH Ha TOJSIMO Pa3CTOSHHE OT W3TOYHHMKA HA HEYTPOHH, KAKBaTO € HAIpUMEp
OHOJIOrHMYHATA 3alllMTa HA PEAKTOPHUTE ChOPHIKEHHs. 3a HaMaJsBaHe HA CTATUCTHYECKAaTa HEOolpeeieHoCT Ha pesynrata B MCNP
ca BBBEJICHH peJulla CTaTUCTHYECKH MoXBaTH. Haii-yHuBepcajHus OT TSAX € NpuilaraHeTo Ha T.Hap. TernmoBHu nposopuu. B Ha-
crositaTa paboTa € M3clIeBaHO MpHiIoKeHneTo Ha nporpamata MCNP 3a onpenensine mo metona Monte Kapiio Ha HEYyTpOHHHUS U
raMa IOTOK B OMoiormyHara 3amyra Ha Mozen Ha peakrop tun BBEP-1000. 3a momy4aBaHe Ha TETJIOBHHM HPO30PLH € BHBEJICHO
U3IO0JI3BAHETO HA CIIPErHATOTO PEeLIEHHE Ha TPAHCIIOPTHOTO ypaBHEHUE, moitydyeHo rnocpeactsoM nporpamara TORT. [Monyuennu ca
pe3yaTaTH 3a HEYTPOHHHUS U TaMa MOTOK B €KCIIEPUMEHTAJICH MOJIe)l Ha OHOJIOTMYHA 3allMTa, U3rPaaeH Ha KpuTH4Hata coopka LR-0
na USIU, Pxex, Uerika Penybnuka. Pesynrature ca moTBbpAeHH SKCIIEPUMEHTAIHO U YPEe3 CPABHEHHE C TIPECMSITAHUS 10 METO/[a Ha
JMcKpeTHuTe opauHaty ¢ nporpamara TORT.

ABSTRACT

The determination of neutron flux and its tallies, such as fluence, activities and doses, is crucial for the operation of nuclear power
plants as well as for the calculation of radiobiological shielding of nuclear facilities. Calculating these tallies by the Monte Carlo
method results in higher accuracy compared to currently used deterministic methods due to the precise geometry description of the
model and the elimination of energy discretization of the cross-sections for nuclear interactions. One of the most commonly used
computer codes for neutron flux modeling by the Monte Carlo method is MCNP. Major drawback of this code is the long calculation
time needed to obtain good statistic of the result. This problem is particularly in concern when determining weak neutron and gamma
fields in areas which are very far away from the neutron source, such as the biological shielding of the reactor facilities. A number of
statistical techniques are incorporated in MCNP in order to reduce the statistical uncertainty of the result. The most universal of these
techniques is the use of the so called weight windows. The application of MCNP for determination by the Monte Carlo method of the
neutron and gamma fluxes in the biological shielding of a VVVER-1000 reactor model is studied in this paper. The adjoint decision of
the Neutron Transport Equation obtained by the TORT computer code is implemented for automated generation of weight windows.
Results were obtained for the neutron and gamma fluxes in the experimental model of biological shielding which is constructed at the
LR-0 VVER-1000 Mock-Up in NRI, Rez, Czech Republic. The results are confirmed experimentally and also in comparison with
calculations with the discrete ordinates computer code TORT.
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