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MO/JIEJTIOBAHHSI OITPOMIHEHHS 3PA3KIB TA OBIPYHTYBAHHS SIJIEPHOI BE3IIEKA
IPU JOCILIKEHHAX HA AAEPHOMY PEAKTOPI BBP-M

AHami3yloTeCsl pOOOTH, MPOBENEHI Ha SIEpHOMY IOCHiIHUIBKOMY peaktopi BBP-M IHcTuTyTy simepHHX
nociimkenb HAH VYkpaium 3a ocTaHHI I'STh POKiB, 3 aKIEHTOM Ha NUTAHHIX SAEPHOI OE3NEKH Ta MPOBEACHHX
mocimkeHHsax. Y 2019-2022 pp. Oyno BHKOHAHO MiATOTOBYI POOOTH AJI OMpPOMIHEHHS 3pa3KiB-CBIiAKIB MeTaliB
KOPITYCiB €HEpPreTHYHUX SIJIEPHUX PEaKTOpiB y BEPTUKAIBHHX KaHajax peakropa BBP-M 3a 3amomnennsm HAEK
«Eneproatom». [lns peamizamii mporo 3aBHaHHS OyJIO CIPOEKTOBAHO Ta BHUTOTOBIICHO BEPTHKAIBHI KaHAIH IS
OIIPOMIHEHHSI 3pa3KiB, a TaKOX IPOBEAECHO PO3PaxXyHKOBI JIOCITIPKEHHS 3 BU3HAYECHHS ONTHMAIBHOI KOH]Iryparii
AaKTUBHOI 30HM, HAWKPAIIOro pPO3TAIIyBaHHS KaHAJIB Yy Hil, pO3MOAUTy MOTOKIB HEHTPOHIB Ta HEOOXiIHOTO HYacy
omnpoMiHeHHs. [laHe MOCTiKeHHs 0a3yeThCs HAa YMUCENFHOMY MOJCIIOBaHHI 3 BHKOpucTaHHAM kogy MCNP-4C, y
paMKax SKOro OyJlIo BHKOHAHO PO3PAaXyHKH U OIIHKM MOTOKIB HEHTPOHIB, MapaMeTpiB PEaKTHBHOCTI Ta 3amaciB
simepHoi Oe3neku. J[ns koxxHOI KOH]iryparmii Oyj0 BH3HA4€HO KPUTHYHI NapameTpH saepHOi Oe3NeKH, BKIIIOYAI0Un
3amac peakTHUBHOCTI, €(EeKTHBHICTHh IOTJIHMHAIBHUX CTPIKHIB, PEaKTHBHICTH ONPOMIHEHHMX KaHANIB 1 OKpPEMEX
MAJIMBHAX 30ipoK. AHali3 MiATBEpAWB MOXKJIMBICTH peajizalii 3almporoHOBaHOi KOHQIrypamii Ta HajgaB BaXIIHBY
iHpopMamio A ONTHUMI3aIil PO3MOIUTy MOTOKIB HEHTPOHIB 1 KOHTpOIIO peaktuBHOCTI. Ha mowatky 2022 p. Bci
orepariii Ha peakTopi OyJl0 NMPUIHMHEHO, a MajuBO OYJI0O BHIy4YEHE 3 aKTHBHOI 30HM Ta INEPEMillleHe IO CXOBHUII. Y
3B’S3Ky 3 MM BHHHKJIA HEOOXITHICTH YIOCKOHAJICHHS OOTPYHTYBaHHS sIepHOi Oe3MeKr CXOBHIIA BiATPAIbOBAHOTO
SIIEPHOTO TajiMBa 3 ypaxyBaHHAM ()aKTHYHOTO pO3TAIlyBaHHS MaIMBHUX 30ipok. Y naHiii poOOTi po3rismaroThbes
acmeKkTH Oe3leKd peakTopa i OLIHIOIOTHCS MIAXOMW IO BIOCKOHAIIEHHS OOIPYHTYBaHHS 30epiraHHs OIPOMIHEHOTO
nanuBa. [IpeacraBneHo pesyibraTd cepil BIANOBITHMX PpO3paxyHKIB, siKi Oynu iHIIiHOBaHI Ta Hapasi TPUBAIOTE.
[loroyne nocmigkeHHS POOMTH BHECOK Yy PO3BHTOK METOJOJOTIi OIHKM sAepHOi Oe3NeKH Ta € OCHOBOIO JUIS
NOAAIBIINX JOCIIIKEHb Y IiH Tays3i.

Kniouosi cnosa: mocnmimanmpkuit peaktop BBP-M, mammBHa 30ipka, sepHE MaanBO, CXOBHUIIE BigIparibOBaHOTO
SZICPHOTO MAJIMBA.
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SAMPLE IRRADIATION MODELING AND NUCLEAR SAFETY JUSTIFICATION
AT THE WWR-M RESEARCH REACTOR

We have analyzed the activities conducted at the WWR-M nuclear research reactor of the Institute for Nuclear
Research, NAS of Ukraine, over the past five years, with a focus on nuclear safety and ongoing research efforts. In
2019-2022, preparatory work was carried out for the irradiation of surveillance specimens of nuclear power reactor
vessel metals in the vertical channels of the WWR-M reactor, commissioned by the National Nuclear Energy
Generating Company (NNEC) “Energoatom”. To support this effort, vertical channels for sample irradiation were
designed and manufactured, and computational analyses were performed to determine the optimal core configuration,
the optimal placement of channels within the core, neutron flux distributions, and the required irradiation time. The
research presented here is based on computational modeling using the MCNP-4C code, with calculations performed to
evaluate neutron fluxes, reactivity parameters, and nuclear safety margins. For each configuration, critical nuclear
safety parameters were determined, including the reactivity margin, the control rod worth, the reactivity of the irradiated
channels, and that of each fuel assembly. The analysis confirmed the feasibility of the proposed configuration and
provided essential insights into optimizing neutron flux distributions and reactivity control. In early 2022, all reactor
operations were halted, and the fuel was removed from the core and transferred to storage facilities. As a result, the
need arose to improve the nuclear safety justification for the spent nuclear fuel storage facility, taking into account the
actual arrangement of fuel assemblies. The present work examines reactor safety considerations and explores
approaches to improving the justification of spent fuel storage. It also presents the results of a series of such calculations
that were initiated and remain ongoing. Overall, our research contributes to current efforts in nuclear safety assessment
and provides a foundation for future investigations in this field.
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