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AHAJIN3 BO3MOKHBIX BAPUAHTOB U3MEHEHUS
KOHLENIMA HOBOI'O UMITYJIbCHOT'O UCTOYHUKA
HEWUTPOHOB OUSIU

. I'. Yepewxos

OOBbeIMHEHHBIH MHCTHUTYT sJIEpHBIX HccienoBanuii, T. Jlyona, MockoBckas o0

B nanHoii pabote OyneT mpoaHaIM3UPOBaH ONTHMAJIbHBIN BapUaHT UCIIOIHE-
HUS BBICOKOTIOTOYHOTO HMITYJIbCHOTO MCTOYHWKA HEUTPOHOB NMEPHOANYECKOTO Jeii-
CTBUS W TPOBEJICHA JajbHEHIas Mpopad0TKa KOHIEHIIMH HUMITYJILCHOTO OBICTPOTO
peaxkTopa ¢ TOIUIMBOM Ha OCHOBE HUTpHIA HEeNTyHHUs. Tak Kak 3aIulaHUPOBAHO II0-
BBICHTD IDIOTHOCTH MTOTOKA HOBOTO MCTOYHHKA HEHTPOHOB Ha MOPSAOK B CPAaBHEHHH
¢ UBP-2M [1], xoTOpoe TO3BOJUT HCCIAEA0BATh COBEPIIEHHO HOBBIE OOBEKTHI
Y IIPOBOAMTE OoJiee OOLIMPHBIM aHANU3 PEe3yJIbTaTOB HMCCIC/IOBAHUN B PEallbHOM
BPEMEHH, TO TIaBHAas 11esTb paboThI — OlleHKa TeKyIIed pa3HOBHUAHOCTH PEaKTOPHOU
YCTAaHOBKHM ¥ BO3MOXHBIX BapHAaHTOB H3MEHEHUs e€ koHueniuu. [Ipu 3ToMm, KoH-
CTPYKTUBHBIE 0COOCHHOCTH PEaKTOpa JOJDKHBI OBITh O0OOCHOBAHBI C TOUYKH 3PCHHS
ero 0e30IMacHOM YKCILTyaTaIuH.

Ha ocHOBe pacdeTHOTO MOMAEIMPOBAHHSA PEAKTOpa IONYyYEeHBI OCHOBHBIE
HEHUTPOHHO-(PU3NYCCKUE XAPAKTCPUCTUKH U (DYHKIMOHAIBI YCTAHOBKH, KOTOPHIC
CPaBHEHBI C pe3yJbTaTaMu, MOJNy4YeHHBIMU B paboTax [2, 3]. Takum ob6pa3zoM, Beije-
JIeHBI KJTIOYEBBIE TMPEUMYIIECTBA U HEJAOCTAaTKH PEaKkTopa C TOIUIMBOM Ha OCHOBE
HUTPUJA HENTYHHUS, a 3aT€M MPEUIOKEHBl aKTyaJbHBIE PEIICHHS MO0 M3MEHEHHUIO
npoekTa. M310KeHbl OCHOBBI M3MEHEHUS! KOHCTPYKIIMH M TperojiaraeMble mapa-
METPBl UMIIYJIbCHOTO PeakTopa IMEePHOANYECKOTO AECWCTBUS C WHHOBAIlMOHHBIMH
BUJAMHM SiZiepHOTO ToruiBa. Hampumep, B KauecTBE TOIUIMBA HCIOJIB30BAaHbI IEp-
cnektuBHble MOKC u CHVII TorunBa, u3MeHEH MaTepuasl MOIYJISITOpa PeakTHB-
HOCTH Ha Ooyiee TOAXOJAIIMN JUIsi AKTUBHOW 30HBI CO CMEIIAHHBIM ypaH-
IUTyTOHUEBBIM TOTUTMBOM M J00aBJICH CJIOW M3 Kapouma 6opa Mexmay KOPIycoM pe-
akTopa u 610kaMu oTpaxkareneil. I[IlpoBeneHo pacueTHoe nccieqoBaHne Mo 060CHO-
BaHUIO BO3MOXXHOCTH WCIIOJNIB30BaHUS AKTYaJbHBIX KOHCTPYKTOPCKHX pELICHHUN
B HOBOM peakTOpHON ycTraHoBKe. OmpenesicHbl HAINpPaBICHHUS MadbHEHIINX HCCIIe-
JIOBaHUM.
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In this paper, we will analyze the optimal design of the high-flux pulse
periodic neutron source and further develop the concept of a pulse fast reactor with
neptunium-nitride fuel. Since it is planned to increase the neutron flux density of
the new neutron source by an order of magnitude in comparison with IBR-2M [1],
allowing us to study completely new objects and conducting a more extensive
analysis of the research results in real time, the main goal of the work is to evaluate
the current design of the reactor construction and possible options for modifying its
concept. At the same time, the design features of the reactor must be justified from
the point of view of its safe operation.

Based on the computational simulation of the reactor, the main neutron
characteristics and tallies of the facility were obtained and compared with the
results obtained in [2,3]. Thus, the main advantages and disadvantages of the
reactor with neptunium-nitride fuel were identified and relevant solutions for
changing the design were proposed. The principles of designing and optimizing
a periodic pulse reactor using innovative types of nuclear fuel are discussed.
For example, promising MOX and MNUP fuels were used as fuel, the modulator
material was changed to a more suitable one for a core with mixed uranium-
plutonium fuel, and a boron carbide layer was added between the reactor vessel and
reflector blocks. A computational study was conducted to justify the possibility
of using relevant design solutions in a new reactor facility. Directions for further
research were determined.
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