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OBIIAS XAPAKTEPUCTUKA PABOTHI

Marucrepckas muccepramus: 54 ¢, 11 prc.. 10 Tadn., 14 ncrounnkos, 1 mpu.
TRIGA, BEHYMAPK-3KCITEPUMEHT, MOJIEJIMPOBAHWE, MCU-PD,
MOHTE-KAPJIO, UCCJIEJJOBATEJILCKHMI PEAKTOP, HETTEPUOIMYECKA S
PEIIIETKA. BOJAHOU 3AMEJIUTMTEJb, TPAGUTOBBIA OTPAKATEID,
SOOEKTUBHBIN KOSOOULIMEHT PASMHOKEHUS.

[Mems  paGoTel —  paccHdTaTh  OCHOBHBIE  HEHTPOHHO-()H3HYCCKHE
XapaKTepHCTHKH WCCIE0BATENLCKOTO AiuepHoro peaktopa TRIGA Mark 11 ¢ ypan-
THAPHANMPKOHAEBEIM TOIDIHBOM ¢ 20 % oboraiieHHeM 10 ypaHy-235 ¢ MOMOMIBI0
HOBOHM BEpPCHM MPEUM3HOHHOIO KOMIBIOTEpHOr0o koma MCU-PD. Cpasauts
pe3ynbTaThl, TONYYCHHBIE @PH HCOONL30BAHMH pasIWYHBIX [OIMOLYICH U
NapaMeTpoB, TNPHUMEHEHHE KOTOPBHIX [MO3BOIIAT MOAKIIOYATH  HEOOXOoMuMbIE
OMOMMOTEKH AASPHBIX JAHHBIX, YIATHBAIOIMAE OCOOGHHOCTH B3aUMOICHCTBHS
HEMTPOHOB € BEIICCTBOM B PasiHAYHEIX YHEPTETHIECKUX 00NACTAX, PACCIHTHIRATH
3aBUCHMOCTH CEUeHHii OT JHEprud B 001acTH pa3peleHHBIX pPEe30HAHCOB
dopmammsmamu  bpeiita-Burnepa. Amnep-Ajuviepa wm Pelixa-Mypa, VUHTEIBATE
TEIUIOROE NBMKEHUE W XHMHYECKME CRA3M AACP BEMIECTBA PAaCCEMBATENS, a TAKKE
spdexTl HHTEPPEPEHIMH HEHTPOHHBIX BOJIH, PACCEAHHBIX Ha PA3HEIX SIpax.
CpdBHHUTB MOITYYEHHBIE PE3YILTATHL C PE3YNLTATAMA OEHIMAPK-3IKCIICPUMEHTA.

O0bexT HccnesoBaHus — OeHYIMApK-MOJAENb HCCIEN0BATENBCKOTO HACPHOTO
peaktopa TRIGA Mark I1.

Hosmsna W npakTudeckas 10/b3a HOIYYEHHBIX PE3YIBTATOB 3aKTHOYACTCA B
pPacucTe OCHOBHBIX HCHTPOHHO-()U3HYECKUX XapPaKTEPHCTHK OeHYMapK-Moenn
peaktopa TRIGA mnpenmsnOHHBIM  KOMIBIOTEpHBIM  Kogom MCU-PD ¢
OOHOBIICHHBIMA OHOIMOTEKAMA  AJMEPHBIX TaHAEIX. Ha OCHOBaHUM TONYYCHHEIX
pacyerHeIX pe3yabTaroB B pabore OyayrT OdaHBl PEKOMEHHALMH 10 BBIGOPY
TMOAMOIYJIEH W TIApaMETPOB PacHeTa, OTBCHAIOMHAX 33 MOAKIFOYCHHEE ONPEICIICHHEIX
OUOIIHOTEK  AJEpHBIX JAHHBIX, [PUMEHCHHME KOTOPHIX TO3BOJIAT Haubojee
JOCTOBEPHO PACCYNTHIBATE YPAH-BOJHBIE PAIMHOMXAIONIAE CHCTEMEI C TOTUTHBOM,
AMerommM oboramenue nopsaka 20 %.

Marncrepckas IHCCEPTAAS COCTOWT W3 TPEX INIaB, B KOTOPHIX MPECTABIEHO
KpaTkoe  OMMCAaHHE  [IPELH3HOHHOIO  KOMIbrOTEpHOro  koma  MCU-PD,
DeHUMapK-MOACTb HCCIENOBATEMBCKOTO uepHOTO peakTopa TRIGA Mark 11,
pe3ylbTaThl PacyeToB OCHOBHBIX HEHTPOHHO-(PU3HYECKHX XapaKTePUCTHK IBYX
KOH(QUrypauMid akTHBHOH 30HBI JaHHOTO pPEAKTOPa, CPABHEHWE TIONYYEHHBIX
PE3YILTATOB C pe3ynbTaTaMi OeHIMapK-3KCIEPUMEHTa,



AT'VJIBHAA XAPAKTAPBICTBIKA TTPAIIBI

Maricmapckas aeicepramsia: 54 c., 11 man., 10 Tabn., 14 xpermin, 1 gamarax.
TRIGA, BEHUMAPK-SKCITEPBIMEHT, MA)IBJISIBAHHE, MOHTD-KAPJIA,
MCU-PD, JOACJIIEYBI PSAKTAP, HEIIEPBISJABIYHASI PAIITOTKA,
BAII3SIHBI 3AITABOJIBHIK, TPA®ITABBI AJIBIBAJILHIK, 3®EKTLIYHEI
KADOILBIEHT PASMHAXSHHA.

MbsTa mpaisl — pasimiubilb aCHOYHBIA HelTPOHHA-(I3IYHEIT XapaKTapPBICTHIKI
aacnenuara ansepuara poakrapa TRIGA Mark I 3 ypa-riapbLibIpKOHICBHIM
nanigam 3 20 % abarausHHeM I1a ypary-235 3 anamorait HoBaif Bepcii npaimi3iiinara
Kamit'rorsprara kogy MCU-PD. [Tapaynaiie BEIHIKI, aTphIMAaHBIA MPhI BLIKAPLICTAHHI
PO3HBIX MMaAMOMYIAY 1 MapaMeTpay, TPHEIMSHEHHE SAKIX Ja3BOMIIE MaIKTIOTAIn
Heabxoaubin OIOMIATIKI  SA3EPHBIX JAN3CHBIX, AKIA  Yniusawoup  acabiuisacii
Y3aemMan3edHHA HCHTPOHAY 3 pOvULIBAM V  PO3HBIX JHEPreTHIYHLIX admacosmx,
pasliuBanb 3alCKHACII CAYSHHAY aj IHEprii ¥ raiiHe Ia3BOICHEIX pI3aHancay
tapmanizmami Bpoaiita-Biraepa, Amnep-Auiepa abo Padixa-Mypa, ynigsans neriass
pyX 1 XiMIYHBIA CyBf31 4Ipay pogbiBa pacceiiRanbHikay, a TakcamMa »(eKTsl
(HTIpQEpP3nNBI  HCHTPOHHLIX XBank, PacCceAHBIX HA pPO3HBIX Aapax. Ilapaymaup
aTphIMAaHbIA BBIHIKI 3 BRIHIKaM1 OeHIMapK-3KCIIEPBIMEHTY .

AbG'ekT nacnenasaHnd — OeHUMapK-Ma/pIb Jacieayara sasepHara plakrapa
TRIGA Mark I1.

Hagi3na | npakTeiYHas KapbiClh aTPLIMAHEIX BRIHIKAY 3aKioYacia y pasniky
ACHOYHBIX HEATPOHHA-(I3IYHEIX XapaKkTapeICTRIK OeHIMapK-Ma1ai paaktapa TRIGA
npaubsiiaeIM - Kamn'lotapaeiv  kogaM MCU-PD 3 aGuoynensiMi  GibGnisTokami
S3EPHBIX Jai3eHbX. Ha majcraBe aTpbIMaHbIX pasmikoBBIX BLIHIKAY y Tpaisl
OyIylb Jaa3eHBl PakaMCHAAIEN Ma BEIGAPE MaIMOAYNAY | TapaMeTpay pasinky, sKis
aNKasBaonk 3a MANKOYSHHE THVHBIX 0I0MIATIK AN3EPHBIX HAA3CHEIX, TPRIMAHEHHE
AKIX JTa3BOMINE HAWOOIBIN M3YHA pasmiuBalb ypaH-BOAHBIS Pa3MHAKAIBHEIS CICTIMBI
3 MaiBaM, AKis Marols abarausnse mapanky 20 %.

Maricrapckas  JBICepTanbli  CKIAamacnnma 3 TPoOX pasmsenay, vy o aKix
npajcrayieda kapoTkae amicaHHe npambisiiiHara kammtorapmara kogy MCU-PD,
GenamMapk-mManame Jacneadara sasepHara paakrapa TRIGA Mark [1, BerHIKi pasiikay
ACHOYHEIX HEHTPOHHA-(I3I4HBIX XapaKTApPRICTHIK A3BIOX KaH(irypauslii akThiyHaii
30HBI Ta/I3¢HAra prakTapa, mapayHanHe aTphIMaHBIX BEIHIKAY 3 BEIHIKAMI OeHIMapK-
IKCTIEPLIMEHTY.



GENERAL WORK DESCRIPTION

Master's thesis: 54 p., 11 pictures, 10 tables, 14 sources, 1 application.

TRIGA, BENCHMARK EXPERIMENT, SIMULATION, MONTE-CARLO,
MCU-PD, RESEARCH REACTOR. NON-PERIODIC LATTICE, WATER
MODERATOR, GRAPHITE REFLECTOR, EFFECTIVE MULTIPLICATION
FACTOR.

The purpose of the work is to calculate the basic neutron-physical
characteristics of the research nuclear reactor TRIGA Mark Il with uranium-
hydridezirconium fuel with 20 % uranium-235 enrichment using the new version of
the precision computer code MCU-PD. To compare the results obtained by using
different submodules and parameters, the application of which will allow to connect
the necessary libraries of nuclear data, taking into account the features of the
interaction of neutrons with matter in different energy fields. to calculate the
dependence of cross sections on energy in the region of allowed resonances by
Braith-Wigner, Adler-Adler or Reich-Moore formalisms, to take into account the
thermal motion and chemical bonds of the nucleus of the diffuser substance, as well
as the effects of interference of neutron waves scattered on different nucleus. To
compare obtained results with the results of the benchmark experiment.

The object of research is a benchmark model of the TRIGA Mark Il nuclear
research reactor.

The novelty and practical use of the results is to calculate the basic neutron-
physical characteristics of the benchmark model of the TRIGA reactor by precision
computer code MCU-PD with updated nuclear data libraries. On the basis of the
obtained calculation results, recommendations on the choice of submodules and
calculation parameters responsible for the connection of certain nuclear data libraries,
the use of which will allow the most reliable calculation of uranium-water
multiplying systems with fuel enrichment of about 20 % will be given.

The master's thesis consists of three chapters, which presents a brief
description of the precision computer code MCU-PD, the benchmark-model of the
research nuclear reactor TRIGA Mark Il calculation results of the basic neutron-
physical characteristics of two configurations of the active zone of the reactor, the
comparison of obtained results with the results of the benchmark-experiment.



