AHanus aKkTyasibHOCTU UCNOJIb30BaHUSA HENTYHUEBOIrO
HUTPUAHOrO TOMNJIMBa B PeaKTOpPax Ha ObICTPbIX HEMTPOHAX

M. T. YepewkoB
OouANn, r. OybHa, Poccus

[IpoexkTupoBaHMEe HOBBIX SIIEPHBIX YCTAHOBOK IMPENIOJIaraeT CTPOroe
COOJIIO/IEHUE COBPEMEHHBIX TPeOOBaHMH CHEIMAIbHBIX HOPM U IIpaBuil. B nocnennue
rofibl B CTpaHax-JIuepax aTOMHON OTpacii JOCTHKEHHUE €CTECTBEHHOM Oe30I1acHOCTH
U YCTOMUMBOCTU pabOThI AJEPHOTO peakTopa 00eCeurnBaeTCs 32 CYET HAKOIIEHHOTO
OIIBITA KCIUTyaTALUHU SAEPHBIX PEAKTOPOB U HEIIPEPBHIBHBIE UCCIIEIOBAHMS 110 TIOUCKY
TOIUIMBA M COBEPLIEHCTBOBAHUIO TOIUIMBHOM KOMITO3ULIMKU. Ha 0CHOBE aHanmm3a craren
U MaTepuajoB Pa3HbIX MOCIEPEAKTOPHBIX SKCIEPUMEHTOB Pa3HBIX BHJIOB TOILIMB,
NPOBEACHHBIX Ha IUIOUIAJIKAX HMHCTUTYTOB, BXOSIIMX B COCTAaB T'OCKOPIIOpPALUH
Pocarom, yTBepkaaercsi, 4YTO HCHOJb30BaHUE Oosiee IJIOTHBIX BHJIOB TOIUIMB WM
TOIJIMB HA OCHOBE MUHOPHBIX aKTUHHUJIOB 00ECHEUUT PabOTOCHOCOOHOCTh SAEPHBIX
PEaKToOpoB 10 00Jiee BEICOKUX TEXHOJIOTMUYECKUX apaMeTPOB.

B pabore npoaHanu3uMpoBaH SKCHEPUMEHT JJISi ONPEACNCHHsS] KPUTUYECKOU
Maccel cepsl u3 HenTyHusa-237, npoBeaeHHbI B Jloc-AslaMmockoit J1abopaTopuu.
Ha ocnoge ero co3nana Mozenb chepbl HENTYHUS U IPOBEACHBI pacyeThl HEUTPOHHO-
(U3NYECKUX XapaKTEPUCTHK C Ucoib3oBaHueM Metoga Mounte Kapio. [lomydennsie
pE3yJIbTaThl HAXOJATCS B XOPOILIEM COOTBETCTBUM C 3HAYEHUSIMH, ITOJTyYEHHBIX
B PaCCMOTPEHHOM 3KcniepuMenTe. Co3/1aHbl MOJEIN PEAKTOPOB C HENITYHUEBOI aKTUB-
HOM 30HOM Pa3HOr0 COCTaBa M HATPUEBBIM TEIUIOHOCUTENIEM. B pesynbrare, 3a cuer
Jy4IIIAX CBOWCTB HENTYHHUS B BHICOKOPHEPTHMHON 00JIaCTH pabOThl peakTopa TaKux
KaK CEUCHUs JICJICHUS M 3aXBaTa [0 CPABHEHUIO C YPAaHOM M IUTyTOHHEM, B pacdeTax
MOJYYEHO, YTO YJYYIIAOTCS HEUTPOHHO-(DM3UYECKHE XapaKTEPUCTUKU pPeakTopa.
3HayeHHs IEPBOHAYAIBHOIO 3alaca PEaKTHUBHOCTH, BPEMEHU JKU3HU ITOKOJECHHS
OBICTPBIX HEUTPOHOB U 3(PPEKTUBHOM 10K 3aNa3/bIBAOIINX HEUTPOHOB YMEHBIIICHBI.
[TosmyueHHbIE pe3yabTaThl OYAyT UCIOIB30BAHbI JJIsl COBEPILIEHCTBOBAHMUS U30TOIHOTO
COCTaBa HENTYHUEBOI'O TOILJIMBA U HA MX OCHOBE MOKET OBITh ITPOBE/ICHA JajIbHENIIIast
aTrecTalys U Bepu(UKalus pacueTHBIX KOJIOB U MOJEJIEH AJIEPHBIX pEaKTOPOB.

Kpome Toro, npeanonaraercs, 4To UCIOJIb30BaHUE SJIEPHBIX TOILIMB HA OCHOBE
MUHOPHBIX aKTHHUJIOB (HETITYHUH, aMEPUITNi) IPUBEAET K YIYUIICHUIO UX TEXHUKO-
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HKOHOMHMYECKUX XapaAKTEPUCTUK. BaxkHBIM apryMEHTOM B MOJIb3Y 3TOTO SBIISETCS TO,
YTO HAJIMYWE HENTYHHsI B TOTUIMBE MPUBOJUT K TOBBIIIEHUIO KO PHUITMEHTa pa3MHO-
YKEHUS HEUTPOHOB, MOCJIEAYIONIEMY BbDKUTAHUIO MHUHOPHBIX aKTHHHJIOB, MPEICTaB-
JISTFONTUX  JIOJITOXKUBYIIIMMH  PAJMAIIMOHHO-OMIACHBIMUA  HYKJIMJIAMH, W TOJTYYCHHIO
IIEHHOTO B Pa3IMYHBIX OONACTAX TEXHMKM M MEIUIMHBI PagvoHyKiuaa 2SPu,
UCIIOJIb3YEMBIN ISl TE€HEpallud Terla B KOCMUYECKUX amnmaparax M yAajJeHHBIX
ABTOHOMHBIX YCTaHOBKaX.

Analysis of the neptunium nitride fuel
using relevance in fast neutron reactors

D. G. Chereshkov
JINR, Dubna, Russia

The design of new nuclear facilities involves strict adherence to modern safety
standards and regulations. In recent years, leading countries in the nuclear industry have
ensured the safety and stability of nuclear reactors through accumulated experience
and continuous research into fuel composition and his improvement. Based on analyses
of articles and post-reactor experiments of various nuclear fuels, conducted at sites
belonging to the Rosatom State Corporation, we can argue that using denser fuels
or those based on minor actinides would ensure the operability of nuclear reactors
at higher technological parameters.

The paper analyzes an experiment conducted at the Los Alamos Laboratory
determining the critical mass of a neptunium-237 sphere. Based on this experiment,
a model of a neptunium sphere was created and calculations of neutron parameters were
carried out using the Monte Carlo method. The results of these calculations are in good
agreement with those obtained in the experiment. Models of reactors with a neptunium
core and a sodium coolant were created. Due to the better physical properties
of neptunium compared to uranium and plutonium in the high-energy field of reactor
operation (fission and capture cross sections), it was found that the neutron parameters
of the reactors are improved. This includes reduced values of the initial reactivity margin,
the lifetime of fast neutron generation and the effective delayed neutron fraction.
The results obtained will be used to improve the isotopic composition of neptunium fuel.
Based on these results, further certification and verification of neutron codes and models
of nuclear reactors can be conducted.

In addition, the use of nuclear fuels based on minor actinides (neptunium
and americium) is expected to improve fuel technical and economic characteristics.
A significant advantage of this approach is that the presence of neptunium in the fuel
increases the neutron multiplication factor, thereby facilitating the subsequent burning
of long-lived and radiation-hazardous minor actinides. This process also produces
the valuable radionuclide #*®Pu, which is used in various technological and medical
applications, such as generating heat for spacecraft and remote autonomous
systems.
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