HK-cnekrpockonuu ObLIM ONpeseseHbl Kak MoAu(UKanuy BoidbppaMoBOil KUCIOThL Peakiusa ux o0pa3oBaHUs B peakTope
nporekana ~2 MuH. IlosydeHHYI0 BONB(GPAMOBYIO KHCJIOTY OT(GHIBTPOBBIBAIM M IS €€ OYHCTKH PAaCTBOPSIIM B BOIHOM
pacTBope ammuaka. Jlajee IOJyYeHHBI pacTBOpP yNapHBalM W IOJY4YEHHBIC KPHCTA/UIbI NapaBojbppamara aMMOHHUS
or¢unbTpoBeiBand. [lopomok mapaBosibppaMara aMMOHHs 00padaThIBalINd KOHICHTPHPOBAHHOH COJSIHOW KHCIOTOH IMpU
HarpeBaHUM ¢ noiydeHueM sxentoil momupukammu WO;. WO;-H,O cymum u ucrmonb3oBaim ee Uil HMOJTyYCHUS
METAINYEeCKOro Bosibpama. B ocHOBe OOJNBIIMHCTBA METOZOB INPOMBILUICHHOTO IIOJNYYEHHsS BoJbppaMa JISKUT
BoccTaHOBIIeHHE MeTaiuia n3 WO; wmm u3 Bosb(paMoBoi kucioTsl. Ha mepBoii craguy I0ydaroT MCXOIHbBIE BEIIECTBA, U
Jlajiee BOCCTAHABIMBAIOT UX TIPH TOMONIM BOJOPOJA JI0 YHCTOTO METAIUIa B MHTEpBaie TemmepaTyp or 750 mo 1000 °C B
n30bITKe Bojtopoa. IIporecc BOocCTaHOBIIEHHST ONMHCHIBAETCS OOIIMM ypaBHEHUEM:
WO3 + 3H2 - W+ 3H20 (2)

IIpn nomyyenun Bosb(ppPaMoBOro MOPOIIKA BOZOPOIAHBIM CIIOCOOOM HCIOJIB3YIOT CIIEIMATBHBIE METOJIbI, TIO3BOJISIOIINE
KOHTPOJIMPOBATh €0 XMMHUYECKHH cOocTaB, pa3Mep U (opMy 3epeH, TpaHylomerpudecknii cocras. Hampumep, GbicTpoe
HapacTaHUe TEeMIIEpaTypbl, Majiasi CKOPOCTb I10JJa41 BOJOPOAA CIOCOOCTBYIOT yBEIIMUYEHUIO Pa3Mepa YacTHILl BOJb()PaMOBOTO
noporuka [4].

Kpome 3Toro MoxHo uisi moiydeHus Boiabppama n3 WO; HCHONB30BATh PEAKIHIO €0 BOCCTAHOBJICHHUS YIIIEPOJIOM B
uHTepBane Temneparyp ot 1300 go 1400 °C:

WO; +3C — W +3CO 3)

Onnako, npouecc BocctanoBieHnss WO; yrieponoM npoTekaeT mpu 0ojee BBICOKOI TemIiepaType U MpU 3TOM YaCTHUHO
o0pa3yroTcst kKapOuapl Boib(pama, YTO JEJIaeT 3TOT CHOCO0 IOJIydeHHs] M30TOIHOTO BoJb()paMa B BHIC MeTalula MEHee
MpUTroJHEIM. B cBs3uM ¢ 3THM 1pH pa3zpaboTke criocoba MoJTydeHHsT H30TOIMHO-000TalleHHOT0 METaLIMIeCKOro BoJb(pama
HCTIONIH30BAIH BOJAOPOIHBII METO]] BOCCTAaHOBIICHUSL.

Io pa3paboTaHHOMY CIIOCOBY GBLT IOTY4EH MOPOLIOK METATIHNYECKOro '°W ¢ XuMHYecKoil 4ucTOTOM Bhime 99,9 % 1
pasmepamu yactull ~1,5 MkM.
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FEATURES OF THE FORMATION OF RADIATION IN A NEW-GENERATION OF
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E-mail: syuyuybin@tpu.ru

Fuel and structural materials of existing reactor systems (reactors) and innovative reactor plants operate in
extreme conditions. These extreme conditions include higher operating temperatures, increased (extreme) burn
up, exposure to aggressive media, etc. For the long-term trouble-free and efficient operation of the reactor , the
fuel must have good thermal conductivity, radiation and thermal stability. To increase thermal conductivity,
radiation and thermal stability, the fuel is modified by adding various homogenecous compounds [1] and
heterogeneous inclusions [1, 2]. However, these additives affect the neutron component of the radiation
characteristics of irradiated fuel [2]. So far, little research has been done in scientific journals on the effects of
various additives on the neutron background of fresh fuels and irradiated fuels, or even on fuels containing
heterogeneous inclusions. The meaning of the work is that the fuel is modified to improve its thermal
conductivity, thermal and radiation resistance, while they do not consider the fact that such fuel requires special
handling after its operation. In the work authors, the applicant will use MCNPX for numerical experiments
couple with other software (Sources-Serpent), to study the characteristics and mechanisms of the formation of
residual neutron radiation on fuels in a LWR reactor with a complex heterogeneous internal structure. The
scientific problem studied in this work is aimed at developing procedures for handling new-generation irradiated
fuel during transportation and “dry” long-term storage (See Fig. 1, [3]).
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Fig. 1. Results of calculations ®(E,r) of «dry» storage systems with modified fuel
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In addition, since additives affect the components of the fuel, the reprocessing of spent nuclear fuel needs to
be changed accordingly. But compare with the traditional open fuel cycle with direct disposal, the reprocessing-
recycle cost is more expensive. How to improve the reprocessing of fuel, reduce the disposal amount of high-
level radioactive waste and reduce its costs are also considered and studied.
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ABTOMATH3UPOBAHHASI CUHCTEMA XPAHEHUA U OBPABOTKH
IKCIHHEPUMEHTAJIBHBIX TJAHHBIX TPOINECCA CEJEKTUBHOT' O IPEUDA

PAIMOAKTUBHBIX U30TOIIOB
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SIBrieHMe CeNeKTUBHOTO Jpelia MOHOB INEJIOYHBIX METAIOB HOJ JICHCTBHEM BHEUIHEr0 acCHMMETPUYHOTO
9JIEKTPOMArHUTHOTO TMOJISL €Il€ HEAOCTATOYHO M3Y4YE€HO, M HE HAlUI0 3HAYMTENIFHOTO IPaKTHYECKOTO
npuMmeHeHus1. OCHOBHOM NPUYMHOM 3TOTO SIBJISIETCS TO, YTO OOHApYKEHHOE SBJICHUE HEJIOCTATOYHO N3ydeHo [1].
B nanHO#i paboTe mpoBeeHO OIMCaHKUE aNapaTHO-POrPaMMHOTO KOMILIEKCa /sl aBTOMaTH3alul 00paboTKH
9KCIIEPUMEHTOB TI0 H3YYEHUIO SBJCHUS CEJNEKTHBHOrO Jpeiida HOHOB 1OJ JEHCTBHEM BHELIHETO
“aCHMMETPHUYHOTO” AIIEKTPUIECKOTO TOJI Ha IBIKYIIHIACS pacTBop [2].

Hens paboTel — pa3paboTKa aBTOMATH3MPOBAHHOM CHCTEMBI XPaHEHHS SKCHEPHMEHTAIBHBIX JIaHHBIX
TIpoIecca CEJIEKTUBHOTO Apeiida paanoakTHBHBIX H30TOIOB.

[IpoBeneHo  ommcaHWe  HKCIEPUMEHTAIBHOTO  CTEHAA Ul  TPOBEACHUS  HM3YYEHHE  SBIICHUS
3JIEKTPONHIYIUPOBAHHOTO CEJEKTUBHOTO Apelda noHOB, nHposormdeckas monens 0Oa3pl maHHbIX (BJI),
MIPOTOKOJ Nepefady SKCIIePUMEHTaIbHbBIX TaHHBIX B B/I.

B pabote paccMmaTpuBaeTcs apXHUTEKTypa NporpaMMHOro komekca (puc. 1.), obecmeunBatomiero coop,
CTPYKTYPHPOBaHHE M XPaHEHHE OSKCHEPHUMEHTAIBHBIX IaHHBIX C HCCIENOBaTEeNbCKHX YCTaHOBOK. B cocraB
KOMIUIEKCa BXOJST: MPOrpaMMHas cucreMa cOopa JaHHBIX, KIMEHTCKOE NPHIIOKEHHe, 0a3a NaHHBIX, cUCTEMa
ynpaBieHus 0a30¥ JaHHBIX U IPOTpaMMa yJaJIeHHOTO TOCTYTAa K JaHHBIM.

Cuctema cOopa u rmepenadu TaHHbBIX

I
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B/l sxcniepuMeHTaNb-
HBIX JaHHBIX

N—_

e
v v v
IlepBuunslil ananus CraTtucruueckas BriBox rpaduueckmx
JIaHHBIX obpaboTka OTYETOB

Puc. 1. IIporpammHusIil kKomIeke cOopa, 00pabOTKY M XpaHSHHUS JaHHBIX
HdaHHass cucTeMa O0CCIICUYMBACT BBICOKYIO CKOPOCTb OOpPaOOTKHM OKCIICPUMEHTAJIBHBIX JAHHBIX.
OyHKIIMOHUPOBAaHNE MPOTPAMMHOTO KOMIUIEKCA ¢ IIEPBUYHBIMHU IIPE0Opa30oBaTeIMU M yCTPOHCTBAMH CBSI3H C
00BEKTaMH pa3HOTO THIIA O0ECHeuMBaeTCs IyTeM NPOTPAaMMHBIX OMONHOTEK W JpaliBepoB ycTpoucTB. s
nepeJayd  OKCICPHUMEHTAIBHBIX  JTAaHHBIX  HMCHOJIB3YeTcs  YHH(HUIUPOBAHHBIA  TPaHCHOPTHBIM  (ail.
Pa3paboraHHbI NPOrPaMMHBIN KOMILIEKC ITO3BOJISIET KCIEPUMEHTATOPY COXPAHATH BCE IKCIICPHMCHTAJIBHBIC
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