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BBemenue

B mporecce o6nyyeHMs] MaTepuaaoB IPOUC-
XOOSIT U3MEHEeHUsI UX BJeMEeHTHOTO U M30TOIHO-
IO COCTaBOB, BbI3BAHHbIE SIIEPHBIMU pPeaKIUSIMU
M pagMoaKTUBHBIM pacrnagoM. Co3maHue Mpo-
IrPaMMHO-aHaJUTUUYECKUX KOMIIIEKCOB IO 00e-
CTIeYEHUIO0 TEeOPeTUYeCKUX MCCAeTOBAHUII TpaHC-
MYyTallMy ¥ aKTUBAIMM MaTepuaioB IpeCcTaBsieT
€0607t TOCTAaTOYHO TPYAOEMKYIO U CJIOKHYIO 3aa-
4y, pellieHI0 KOTOPOJ BCeraa yaensiyioch 60bioe
BHMMAaHMe. AKTyaJlbHOCTb 3TOV 3aa4yM BO3pOCa
3a nmowtenuye 10—15 et B CBSA3M C IIOBbIIIEHEM
TpeboBaHMII IO obOecreueHUIO Tpebyemoii Tou-
HOCTU pacueToB xapakrepuctuk OST m PAO pas
3aa4y UX AOJTOBPEMEHHOr0 XpaHeHMUsI U 3aX0po-
HeHus [1], rme TpebyeTcs obecrieueHne pacyeToB
IJIMHHBIX 1Iel0YeK PagMOaKTMBHOIO paclajza u
OlleHKa M3MeHeHMsI XapaKTepUCTUK (aKTUBHOCTD,
SHeproBuIfie/ieHNe, TOIIoNeHHas f03a u Ap.) OAT
u PAO.

OpHOM M3 aKTyaJbHbIX 3ajau SIBJSETCS OIlpe-
Ienenyue coctaBoB PAO kiacca 1, myiaHMpyeMbIX
K pasMeIleHNI0 B MYHKTe TTyGMHHOIO 3aXOpOHe-
Hus1i «HmkHeKaHCKMII MaccuB». Ha maHHBIE MO-
MEeHT 3HauuTenbHOe KomnyectBo PAO kmacca 1
oT nepepaborku OAT HakoIIeHO Ha 3aBope PT-1,
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pacniosnoskenHoro Ha OI'VIT «I10 «Mask». B cumy oT-
CYTCTBUS MTPAKTUUYECKOI HEOOXOIMMOCTM 3HAHUS O
pagMoHyKIUIHOM coctaBe PAO, o6pasyrommxcst
npu 1epepaborke OST, XapaKTepu3yIOTCS Cylle-
CTBEHHBIMM TIpoGenamMy U GONbLIIMMU Heompee-
JIEHHOCTSIMU TIO PSIAY KIIOUeBbIX, HO paHee He pac-
CMaTpUBaeMbIX DPAgUOHYKIUOOB [2]. [Ins1 meneii
OIIeHKM IOJATOCPOYHOI 6e30MacHOCTY ITyHKTa 3a-
XOPOHEHMSI MMHMMM3AIUSI 3TUX HeollpeleeHHO-
CTelt SIBSIETCSI OMHOI M3 OCHOBHBIX 3amad. Ompe-
JleJieHNne paguoHyKIuaHoro cocrtaBa PAO ¢ menbio
0060CHOBaHMST 6€30MMaCHOCTY 3aXOPOHEHMSI paHee
He BBITIOJTHSJIOCh, @ €r0 M3MepeHMe C TMOMOIIbIO
MHBIX METOJOB Hepaspyllalollero KOHTPOJS He
TIPeACTABISIOTCS BOSMOKHBIMU B CHJTy OOBEKTUB-
HBIX NpUYMH. PerieHne sToii 3agaun 6e3 IpuBIIe-
YeHMSI pacUueTHbBIX KOMILJIEKCOB M (OPMUPOBAHUS
CIeUMaabHbIX YCJIOBUIA IJIS M3MEPEeHUli He mpe]-
CTaBJISIETCS MPAKTUYECKM peai3yeMbIM.

Ijist peltieHnit 9TOM M IPYTUX 3a7a4 pa3pabaThiBa-
eTcsl MporpaMma JIjisl pacueTa HYKJIMIHbBIN KUHETU-
k1 TRACT (Transmutation and ACTivation). B nan-
HOJi paboTe omMcaHbl UCCIeTOBaHMS IT0 BepuduKa-
uuu Tekyuei Bepcuu nporpammbl TRACT/2018 u
TIpUBeIeHbI IPUMEPHI ee arpodalyn.
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MaTteMmaTmueckass MO e/Ib Koga
HYK/IUIHOV KMHETUKU U hopMupoBaHe
OMOMIMOTEK SAEPHbIX JAHHBIX

[Tporpamma nyxkinpHoii kuHetuku TRACT/2018
paccuMThIBAeT M3MeHeHMe KOHLeHTpaluu spep
MaTepuasoB, YUUTBHIBAsl siAepHble TpeBpalleHNns:
MIpY HEMTPOHHOM OOIyUYeHUM U PATMOAKTUBHOM
pacnaze. O6sacTb SHEPIUii HEMTPOHOB MOXET U3-
MEeHSTBHCSI OT TeIutoBbIX A0 20 M3B. [lns 3Toit 006-
JIaCTU 3HEepPTUIi HEMTPOHOB YUYUTHIBAIOTCSI BCE OT-
KpbITbIle KaHa/Ibl HEMTPOHHBIX peaKlMii, YUCIO
KOTOPBIX [AJI51 OTAEeNbHBIX HYKIUIOB MOKET JOCTU-
raThb 18 c yueTom 06pa3oBaHMUs OCTATOUHBIX SIIEP B
OCHOBHOM ¥ MeTaCTaOWIbHBIX COCTOSTHUSX. Yo
MeTaCcTabMIbHBIX COCTOSIHMIT MOKET TOCTUTATh Ue-
ThIpeX. B cocTaB MaTepuasioB MOTYT BXOIUTb He-
Jensiuecs U Aensiyecs: 371eMeHTbl OT BOLOpOoAa
mo gepmusa (ot Z=1 go Z=100). IIpu pammuoak-
TUBHOM pacriajie 00pasyoImuxcs paguoHyKINA0B
YUYMUTBIBAIOTCS BCe KaHajbl PacrajioB, M3BeCTHbIE
13 OMOMMOTEKM paaMallMIOHHBIX MaHHBIX. Pe3ysb-
TaTOM paboThl KOAA HYKIMUIHOW KUHETUKU SIBJISI-
eTCsl HOBBI COCTaB OOJIyUeHHOTO MaTepmasa, Ko-
TOPBI 0OpasyeTcss B pacCMaTpUBaeMblii MOMEHT
006TyueHMs] UM BBIAEPKKM. JIJIsT OIEHKM CBOVICTB
MOY4YeHHOTO COCTaBa MaTepuasna pPacCuMUThIBa-
I0TCST HAOOPBI CIeAYIONIMX PAAMAlMOHHBIX XapaK-
TEePUCTUK: aKTUBHOCTD, CIIEKTPbl HETPOHHOTO U
raMmMa-u3JiyuyeHus, SHeproBbie/ieHre U Ta30Ha-
KOTJIeHMe 3a CUeT SiepHbIX peakiiuii (Bogopoja,
reyvst U TpPUTHUSA).

MaTemaTuuecKkasi MOJAeNb HYKJIUAHON KUHEeTU-
KU TIpeACTaBIsIeT CO00ii CUCTEMY JIMHENHBIX TUd-
(depeHIMATBHBIX YpaBHEHUII IIEPBOTO IOPSIAKA
C TIOCTOSIHHBIMM Ko3(duimentamu. B mporecce
HENTPOHHOTO OOJYYeHMSI MaTepUaioB IIPOVCXO-
IUT M3MeHeHle MX M30TOMHOTO COCTaBa 3a CyeT
SIIEPHBIX Peakluil M pagMOoaKTMBHOTO pacaga 06-
PasyIoIMXCcs HeCTabWIbHBIX HYKIUIOB. B pacuere
HYK/IMIHOTO COCTaBa 0OG6Jy4aeMOro HeiTpOHAMM
Marepuasa y1cio saep N(t) panuoHyKINIO0B Orpe-
JIeJseTcsl U3 pelleHusl cucTeMbl auddepeHIaTb-
HbIX YPaBHEHMIA:

dN;(t)/dt =N, -(\; + ;- D)) +
+y (A +0;-O(t))-N; +5;,

j#i

rae N (t) — 9MCI0 pagyoaKTUBHBIX e i-TO HyKJIU-
Jla B MOMEHT BpeMeHM ;

®(t) — HEeMTPOHHBIN MOTOK, 1/(cMm*-C);

A, — MOCTOSTHHAS pacraja i-ro Hykimaa, 1/c;

7%,- — TIOCTOSIHHAs pacriafa HyKIuza j B HYKINT, i,1/c;
G, — TMOJIHOE CevYeHue sifepHbIX Peakuuii Ha i-M Hy-
KInae, cM?2;

G, — MOJIHOE CeueHMe SIePHBIX peaxkuuii Ha j-M HYy-
KIIM[Ie TI0 HapaboTKe i-To HyKIuaa, CM?;

S, — MCTOYHMK 06pa30BaHMs i-r0 HYKJIKU/A 110 KaHa-
JIy mefeHusl, KOTOPbIi ompeesisieTcs: Kak

26

S; :;01}: “D(t)- Ny - Yy.

3mech: N, — 4MCIIO0 NeNAINXCS sifep k-ro myknuna;

o), — CeueHMe peaKluy feleHisl ISt aKTMHMU/A k;

Y, — BBIXOZ HYKIMIA i 38 CYET PeakUuy HeeHNus

aKkTMHMAA k.

Pacuer akTMBauuMmM U TpaHCMyTaluM MaTepua-
JIOB TIPY UX HETPOHHOM OOyYeHUM AOKEH ObITh
obecrieueH siIePHBIMU JAHHBIMM 10 MUKPOCKOITH-
YeCKUM CeYeHUSIM B3aMOJEeNCTBUS HETPOHOB C
M30TOMaMM OOIydyaeMbIX MaTepuaioB, pagualy-
OHHBIM XapaKTepUCTUKaM PagMOaKTUBHBIX SIIep U
BBIXOZIAM TIPOAYKTOB JleJIeHUsI IpU OeeHUUN aKTh-
HMIOB HEITPOHAMM U raMMa-KBaHTaAMMU.

[Tocie OKOHYAHMS HETPOHHOIO OOYyUYEeHUs Ma-
Tepuain, Haripumep OST, aBisercs cam 1o cebe uc-
TOYHUKOM CJIEAYIOIIUX BUOB U3TYyYEeHUSI:

+ HEITPOHOB CIIOHTAHHOTO [IeJI€HNSI HAKOTVIEHHBIX
AKTMHUIOB ¥ TOIUVIMBHBIX 3/IeMEHTOB;

- anbda-yacTuil, 06pa3s0BaHHBIX MPU PATMOAKTIB-
HOM pacnage MUHOPHbBIX aKTUHUIOB. DHEPTUSI Ta-
KuX ajabda-yacTuil He mpeBbimaeT 7 MaB;

« TaMMa-KBaHTOB, OOpPa30BaHHBIX IIPU DPAAMOAK-
TUBHOM pacIiajie HecTaGMIbHbIX M30TOIIOB, B OC-
HOBHOM MPOJYKTOB [eJ€HUs], a TaKKe MPU CIIOH-
TAaHHOM [IelIeHU; SHEPTUSI TAKMX raMMa-KBaHTOB
npoctupaercs go 12 MsB;

+ HEMITPOHOB U3 (o, ) peakUny, IpoTeKarolieil Ha
JIETKUX JIEMEHTAax;

+ HEITPOHOB U3 (y, h) U (Y, f) peakiuii, IPOTEKaI0-
LIMX Ha AesIIuXCcs U30Tolax;

Iig yyeta 3TUX IPOLIECCOB TPEOYIOTCS HaHHbIe
10 BBIXOJIaM MPOIYKTOB JeJIeHUSI TPU CTIOHTaHHOM
IeneHuy aKTUMHUIOB, CeueHUusM (o, N) peakiuii
Ha M30TOIaX, SHEPreTUUYeCKUil IOPOT KOTOPBIX He
MpeBbIIIaeT MaKCMMaAbHOI 3Hepruu aabda-ua-
ctull B 7 MaB u ceduenusim (y, n) u (y, f) peakumuit,
MPOTEKAKIINX Ha JeSINXCS U30TOTaX.

[To BceM TpeOYyWOIIMMCS IaHHBIM HEOOXOAMMO
chopMMpOBaTh MIJIN UCIIONH30BaTh TOTOBbIE OMON-
OTeKU siTepHO-DU3NUECKUX JaHHBIX.

dopMupoBaHue OMOIMOTEK SAAEPHBIX JaHHBIX

Bubnuomexa HelimpoHHbIX ceyeH ULl

OnpHOI 13 BaXKHBIX 3a[a4, pellaeMbIX IIpyU paspa-
00TKe Kofa, IBjsieTcs (GOpMMpOBaHME COBpPEMEH-
HOJ OGUOMMOTEKM SITEePHBIX aKTUBAIMOHHBIX TaH-
HBIX [0 CEYEHMSIM B3aMMOEVCTBUSI HEMTPOHOB C
M30TOMAaMM 37IEMEeHTOB /)1l 06ecrieyeHus pacueToB
aKTUBALIMM M M3MEeHEeHMs 3JIeMeHTHOTO COCTaBa
MaTepuanaoB, HAXOASIIUXCS B HEMTPOHHBIX MOJISIX
pa3AUYHbBIX TUIIOB SIIePHO-3HEPTeTUYeCKUX ycTa-
HOBOK CO CITEKTPOM HeMTpOHOB HIKe 20 M3B. B co-
CTaB OMOIMOTEKM HEMTPOHHBIX SAEPHBIX CeUeHMUIA
IOJKHBI OBITh BKJIIOUEHBI 3JIEMEHTBI OT BOAOPOIA
(Z =1) mo depmus (Z = 100), KOTOpbIe OXBATHIBAIOT
BCIO COBOKYITHOCTD AeNISIIIUXCS Y HeHesluxcsl Ma-
TepuanoB. [IJisS HUX IOJKHBI ObITH MPENCTaBIEHbI
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BosmoxHocmu pacyemHoz2o koda TRACT

015 pewleHus 3a0a4 xapakmepusayuu paduoHyknudHoeo cocmasa PAO u OAT

BCe HENTPOHHBbIE peaklyi, NOCTYIIHbIe B 00JIaCTy
sHepruii HeiiTpoHOB nmo 20 MasB. Hapsay co cra-
OWJIbHBIMUM M30TOMAMM B COCTAB 3TO¥ 6MOIMOTEKN
JIO/DKHBI BXOOUTD silepHble NaHHbIe N1 paJuoaK-
TUBHBIX M30TOIIOB, KOTOPbIe 06pa3yIoOTCs B IIPOLieC-
cax TPAaHCMYTAILMU 3JIEMEHTOB.

Hanubonee mHGOpPMATUBHO MOJHBIMM OMOINO-
TeKaMM aKTUBALVMIOHHBIX SIAEPHBIX CeUeHU B 00-
JIaCTU 3HEepPruil HeMTpoHOB 00 20 M3B sgBisoTCA
eBporeiickasi 6ubnnorexa EAF-2010 [3] u poccuii-
ckast 6ubmmoreka BPOHII-3/A [4], koTOopble OTpa-
SKAIOT COBPEMEHHbBIN YPOBEHb 3HAHMIA IO CTATyCy
OLIeHEHHbIX SIePHbIX HEMTPOHHBIX CeUeHUI1. B ux
COCTaB BKJIIOUEHBI 37IeMeHThI OT Bojopona (Z = 1)
oo depmus (Z=100). B cocraBe OUOGIMOTEKU
BPOHJI-3/A o0061ee 4YMCI0 BKIYEHHBIX M30TO-
1oB paBHO 704. [I71 HUX NIpefiCTaB/IeHO IPUMEPHO
11000 pa3snuMuHbIX HEMTPOHHBIX peakiuii B obma-
CTU 3Hepruit HeiTpoHOB no 20 M»aB. Hapsnmy co
CTaGMIBHBIMY M30TOTIAMM B COCTaB OMOIMOTERU
BPOH/I-3/A BXOOdT simepHble AaHHbIe AJs paguo-
aKTUBHBIX M30TOIOB, KOTOPbIe 06Pa3yIOTCS B MPO-
eccax TpaHCMyTallMM 37e€MEeHTOB. [ KaXAoro
M30TOMa TMPUBEIEH ITOJHBII HAG0pP HENTPOHHBIX
ceueHMIi, IHepreTUYecKue IMOPOru KOTOPBIX HIKe
20 M»sB. DToT Habop BKIIOYAET TaKyue KaHaJbl
SIepHBIX peakuuii Kak: (n, 2n), (n, p), (n, d), (n, t),
(n,*He), (n, a), (n, np), (n, nd), (n, nt), (n, 2p), (n, pa),
(n, na), (n, y) ¥ psip apyrux 6osiee CJIOKHBIX TUIIA
(n, n20) s obmactu nerkux sigep. bubnuoreka
EAF-2010 nipencraBiieHa B 061aCTV SHEPIuUii Heli-
TpoHOB 10 60 MsB. Ob6e 6MOIMOTEKM TIpeICTaB-
nensl B popmare endf-6 [5], pekoMeHIOBaHHOM
MexXnyHapoaHOV KOMMCCUeN IO SoepHbIM TaH-
HBIM B KauecTBe YHMGUIIMPOBAHHOTO CTAHOAPT-
Horo (opmara IpecTaBieHNs] OLleHEHHBIX SIep-
HBIX JaHHBIX. Ha ocHOBe 3TuX 6uGIMOTEK ChOp-
MMpOBaHa 00bemVHEeHHas cTapToBasi 6MbIMoTeKa
aKTMBAIMOHHBIX CEUEHMII ¢ pabouMM Ha3BaHMEM
TRACT/ACT.

Bubnuomexa paduauuoHHviX OAHHbIX
paouoakmusHsix soep

Bropoit mo BaskHOCTM OMOIMOTEKOI SIIePHBIX
IaHHBIX JIJIS PellleHus] 3a/lauy aKTUBaLUM MaTepu-
aJIoB SIBJISIETCST OMOIMOTEKA paaMalMOHHbBIX XapakK-
TEPUCTUK PAIMOAKTUBHBIX SIiEP, KOTOpbIe 00pa3sy-
I0TCS B SIIEPHBIX PeaKIMsIX.

CoBpeMeHHbIe OMOIMOTEKM BKJIIOYAIOT pacIaj-
Hbple maHHble misl ~3800 paaMOaKTMBHBIX M30TO-
moB ot 3H o **’Fm, B cocTaB KOTOPBIX BXOASIT BCE
M30TOIbI, KOTOpPble MOTYT ObITb 0Opa3sOBaHbI B
SIIePHBIX peakiusx. B HacTosIIee BpeMs Haubosee
TTOJIHBIMY ¥ OCHOBAaHHBIMM Ha Pe3y/JabTaTax Kak co-
BPEMEHHBIX IKCIIEPMMEHTOB, TaK ¥ HA COBpeMeH-
HBIX METOJaX MX aHalu3a SABJSIOTCS OMOIMOTeKN
pagMalMOHHbIX ITapaMeTpPOB M30TOMOB, MOJATOTOB-
nenHble B npoekrtax ENDF/B-VIL.1 [9] u JEFF-3.3
[11]. Ha ux ocHOBe HaMM CKOMITOHOBaHa 6MOIMO-
Teka TRACT/DEC, koTopasi B KaueCTBe CTapTOBOIi
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BepcuM BKIIIOUEHA B 0asy SAepHbIX AAHHBIX IS
nporpammbl TRACT/2018.

Bubnuomeka oyeHeHHbIX 10epHbIX OAHHBIX
no 8s1X00am npodyKmoe oesieHusl

BbIXOnbl MPOAYKTOB [e/leHys SBISIOTCS BaXKHe-
MMM MICXOOHBIMM JAaHHBIMM [JIs1 PAcyeToB pa-
IVanyoHHbIX xapakTtepuctuk OMT. MHkKeHepHbIe
pacueTsl B 06/1aCTU PEAKTOPHON (BU3MKM VCIIOJb-
3YIOT IOPSANKA THICSYM 3HAYEHMJ BBIXOLOB IIPO-
IYKTOB JleJIeHNs], /sl Yero TpebyloTcs TOCTYIIHbIe
6asbl AIEePHBIX AAHHBIX B BUIE OPraHM30BaHHBIX
daitzioB ¢ 3apaHee COITIACOBAHHOI CTPYKTYpO¥i
npu ux GOPMATHOM IPEeACTABAEHUN, U TIPU STOM
HaJeXXHOCTb pacuyeToB SIDY 3aBUCUT OT KauyecTBa U
JIOCTOBEPHOCTU AAHHBIX. B HacTosillee BpeMs IOZ-
TOTOBJIEHBI HOBbIE BEPCUM HAIMOHAIbHbBIX O6UOINM-
OTeK I10 BBbIXOJAM IIPOAYKTOB [leJIeHVs, TaKue Kak
TENDL-2015 [10], BROND, CENDL-3.1, JEFF-3.1,
JENDL-4.0 u ENDE/B-VII.1.

BbITIOMTHEHHBIV aHAAU3 HALMOHATBHBIX O6UOINO-
TeK OLIeHEeHHbIX HeITPOHHBIX SIE€PHBIX JAHHBIX 10
BbIXOZIaM IPOJYKTOB JejleHMsI 03Boua chopmu-
poBaTh OOBEIMHEHHYIO OMOIMOTEKY MO BBIXOJAM
MIPOAYKTOB JleJIeHVs, COCTOSIIIYIO M3 IBYX YacCTeii:
st 44 axktuHMOoB or *'Th mo %°Fm [pmaH-

Hble IIpVBENEHbl JI1 BBIHYKIEHHOIO J[eJIeHUs

HeMTPOHaMU;

- mig 15 akKTMHMUIOB JaHHble IO BbIXOLAM IPO-

ILYKTOB [Je/leHUsl IPUBENEeHbl IPY CIIOHTAaHHOM

JeJIeHUN.

Bubnuomexa 8610008 u 3Hepzuli anspa-uacmuy
npu paduoakmuerom pacnade TRACT/ALPHA

Ha ocHOBe aHa/iM3a COBPEMEHHBIX 3SKCIIepU-
MEHTaJTbHbIX JAaHHBIX CHOPMUPOBAHBI HAOGOPbI
SIIePHBIX TAHHBIX IO BBIXOJAM IOUCKPETHBIX asib-
da-gacTuil mpu pagMoaKTUBHOM PacIiajie TSKeIbIX
9JIeMeHTOB. JIaHHbIE IIOATOTOBJIEHBI C MCIIONb30-
BaHMeM MHbOpPMaLuy, NpeCcTaBAeHHO B [6] 0js
obiactu simep ot mpometust “Pm mo »’Fm, paguo-
aKTMBHBII pacnaj, KOTOPbIX COMPOBOXKAAETCS ajlb-
da-nsnyuenmem. OTMeETHM, YTO y M30TOMA pagoHa
H9Rn sHeprust anbba-mU3aydeHus: NOCTUTAeT Besli-
YMHBI B 6,6 M3B. [IjIs1 aKTUHUAOB SHEPTruy anabda-
YaCTUll He MpeBbIaiT 6,1 MaB.

Bubnuomexa ceueHuii (o, n) peakyuii
Ha nezkux anemenmax TRACT/AN

Bubnuoreka ceueHmit (o, n) peakuuit Ha JETKUX
anementax TRACT/AN cdopmMupoBaHa Ha OCHO-
Be KOMIIWJISILIMM, TIOATOTOBJIEHHON MJisl MPOeKTa
JENDL/AN-2005 [7], u BkIo4YaeT maHHbie st 17
usororos: °Li, ’Li, °Be, 1°B, "B, *C, 13C, “N, *N, 70,
180, IF, 2Na, 27Al, 28S, »Si, 3°Si. Bubnuorexa JENDL/
AN-2005 nonroTosyieHa B ¢opmarte endf-6 u BKIIO-
YaeT pa3/MYHbIe KaHaJbl SIHEPHBIX peakuuii (o, Xn)
B 06acTu s3Hepruit a.-yacTui 1o 15 MaB.
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Bubnuomexa pomosdepHuix ceueHuli Ha
denswuxcs uzomonax TRACT/PN

Bubnuoreka ¢oTosmepHbIX HAaHHBIX CHopMUpo-
BaHa ISl Oensiuxcst u30TornoB or 2*Th go 24Cm.
[aHHbIe OJI OeNSIIUXCS SIep OTOOpaHbl U3 MEXKIY-
HapOOHOJ GMOIMOTEKM OLIEHEeHHBIX (OTOSIAEPHbIX
JIaHHBIX [8], cCO3MaHHOV o1, pyKOBOACTBOM MATATD
IPYIINOJ MEXIYHAPOIHbBIX SKCIIEPTOB IJIsI 06/1aCT
siIep OT AeiTepust OO TUTyTOHUS. Psim MaHHBIX OTO-
6paHbl 13 6M6IMOTEK (QOTOSIAEPHBIX JTaHHBIX ITPO-
exkta ENDF/B-VII.1 [9] u TENDL-2015 [11]. Ha ocHo-
Be 3Tunx 6ubmorek [8—10] chopmupoBaHa 6M6IIO-
Teka ceueHui (y, n) u (y, f) peakuuit TRACT/PN.

PenteHne TecTOBBIX 3a7a4 11
OTpabOTKM aJITOPUTMa pacyera
sHeprosbigeneHus B OSIT u PAO

TouHOoCTh pacyera 3HeproBuifeneHus B OST u
PAO ompepnesnsieTcs Kak TOUHOCTbIO pacueTa UX Hy-
KJIMIHOTO COCTaBa Ha OTpeeieHHbI/I MOMEHT Bpe-
MeHM, TaK ¥ TOUHOCTBIO SIIePHBIX JaHHbIX. [103TO-
MY TIOSIBJISIETCSI HEOOXOIVIMOCTDb B BepubUKaIumu 1
BaJIMAalMU UCTIOJIb3YeMbIX IPOTPAMMHBIX CPE/ICTB
Ha OCHOBE CpaBHEHMSI Pe3yabTaTOB pacueToB U
perepHbIX IKCIIEPUMEHTOB, IIPU OTOOPE KOTOPDIX
IOJDKHBI YUUTBIBATBCS ITOAPOOHOCTb ¥ TIOTHOTA
ONMCAHUI YCJIOBUI TIPOBEAEHUSI U3MEPEHUI, I10-
JTyUeHHBIX Pe3yJbTaTOB U UX MOTPEIIHOCTEIA.

Ha ocHoBe aHanu3a 3KCIEPUMEHTOB, KOTOpbIe
MOTYT pacCMaTpPUBAThCSl B KAUeCTBE PeNepPHbIX AJIS1
3amauy BepudUKaIy Koma HyKIMIHOM KMHEeTUKH,
0oTOGpaHbl Hanbonee MHGOPMATUBHbIE M3MEpPEHMSI,
comepsKaliye TMOJHbI 00beM MHpOpMaLuK, Tpeby-
eMOJi 1711 pac4eTHOTO MOJeNMpOBaHNS.

Tecmoesas 3adaua E1 — usmeperust ocmamouHozo
menJiogoldesieHus hpodykmos denexust [12]

B KauecTBe MepBOro Iiara rno TeCTUPOBAHUIO Pa3-
pabaThIBa€MOTO KOJIa OTOOpAHbI SKCIIEPUMEHTATb-
Hble TaHHbIE IO TeIUIOBbIAeNeHUI0 [12], KOTOpbIie
MCIONAb30BAINCh B Pa3IMUHBIX MEXIyHapOAHBIX
CpaBHUTeNbHBIX TecTax [13—15]. B pabore [12] mst
Bpemeny Bbigepkku T, ot 10 go 10° ¢ npuBemeHsI
pe3ynbTaThl UM3MepeHuii TemnoBbigeneHus: E(B+y)
MPOAYKTOB [ejieHUs] TeIUIOBBIMM HeWTpOHaMu
simep-muineneii 2*Pu, 35U u 23U, 06/Iy4eHHbBIX B Te-
yeHye HebGOJBIIOro MPOMeXyTKa BpeMenu 2-10* ¢
(~ 5,5 yacos).

Yucno pmeneHuii B obpasmax ObLIO oIpenesne-
HO DPaAMOXMMMYECKMM METOIOM I10 aKTMBHOCTY
paguonsorornoB Mo, *°La, “'Nd. [Insg ypaHa-235
TOYHOCTH OIpeJiesieHNs TeIJIOBbIAeNeHMsI Ha OTHO
nenenue AE HaxoguTCs B Ipenenax * 6%.

HyknmumHbI cOCTaB MCXOIHBIX MOHOM3O0TOITHBIX
smep-Muienedt 233U, 2°U u 25°Pu Kak TPy 06 TyIeHUM
1o 2:10* ¢ (5,5 yacoB), Tak U B IPOLIECCE UX BbIIEPK-
K1, paccuutad no nporpamme TRACT/2018. Ilpu
TaKMX OTHOCUTEIbHO MaJIbIX BpeMeHax 00 yyeH s

28

Havya/IbHbBIN COCTaB MUILIEHE MEHSIETCS He3Hauu-
TeJIbHO, ¥ Ha De3yJbTaThl PacueTOB HYKIUIHOTO
COCTaBa M TEIUIOBBIZEIEHNSI OCHOBHOE BJIMSHME
OKa3bIBAIOT SiiepHbIe AAHHbIE TI0 CEUeHUSIM Aelie-
HMS TEIUIOBBIMM HeMTPOHAMM, He3aBUCUMbBIM BbI-
XO[laM TMPOAYKTOB JIeJIeHNsI, paAVallIOHHBIM T1apa-
MeTpaM IIPOAYKTOB JIeJIEHNS ¥ aKTUHUIOB.

B pacuerax MCIOMb30BAIUCh SIIepHbIE TaHHBIE
10 BBIXOJAM IIPOOYKTOB AeleHust spep 233U, 25°U,
29Ppu u3 6mbnmorexu JEFF-3.2. DTta 6mbamoreKka
BbIOpaHa B KayeCcTBE OCHOBHOTO VICTOYHMKA ITaH-
Hbeix mjisi nporpammbl TRACT/FPYLD, Tak Kak B
Heli coGpaHbl HanMboiee HaJEeXKHbIE COBPEMEHHBIE
JlaHHbIE TI0 BbIXOAAM ITPOMYKTOB JAeyeHus ajs 233U,
KOTOpbIE MCIIONb3YIOTCS B OONBIIMHCTBE pacyueT-
HBIX MCCIeIOBAaHMUII IO ypPaH-TOPMEBOMY LIVKIY.
AHanu3 pe3ynabTaToOB MopenupoBanus (puc. 1—3)
TO3BOJISIET 3aK/IIOYUTH, UTO [T KOPOTKUX BpEMeH
006IydYeHUsT «TOHKUX» muieHeir 2°U u »°Pu momy-
YeHO yIOOBJIETBOPUTEIbHOE COIIacHe PACUETHBIX U
9KCIIEPUMEHTATbHBIX JAHHBIX, UTO CBU/IETEbCTBY-
€T 0 HaJIeXXHOCTY JITOPUTMa pa3paboTaHHOTO KoJa
HYKIMIHOW KUHETUKM ¥ OTOOPAHHBIX OMOIMOTEK
SIIEePHBIX AAHHBIX II0 BBIXOAAM ITPOAYKTOB Jesie-
HUS ¥ PaJualMOHHbIM NapamMerpamM. OmHAKO ISt
253U mpy MaJbIX BpeMeHax BbIepyKKM IMOTYIeHO JI0
15% mpesBbIllieHNe B pacueTe TeIIOBbIAeneHus. Ha
9TO OOCTOSITENILCTBO YKA3aHO TaKKe B MEXKIyHa-
POIHOM TiepeyHe TpeOGOBaHMIT Ha YTOUHEHME sIfiep-
Hbix daHHbix HPRL (Nuclear Data High Priority
Request List) [16], KOTOpbIii OPMUPYETCST MEKAY-
HapOOHBIMM SKCIIEPTaMM B paMKax KooIepauyu
WPEC (Working Party on International Nuclear
Data Evaluation Cooperation) [17]. s yTo4YHeHUs
9TUX AAHHBIX BeJIeTCS aKTMBHAs paboTa Kak I10 JIn-
Huu MATATD (B 2017 romy 3akOHYeHa IIporpaMma
M0 MX IMEepecMOTPY [Jjisl GOJIBbINOI T'PYIIbI aKTU-
HUJIOB, U TIpeABapUTE/IbHbIE OIeHEHHbIE JaHHbIe
OBV MTPEACTaBIEHbI B OTKPBITOE ITOJIb30BAHMS IJ1sT
MX TeCTUPOBAHMUS), TAK ¥ B paMKax MeXKIyHapoJ-
HOTO COTPYAHMYECTBA 10 OII€HKE SIIePHbIX JaHHBIX
(WPEC).

10" 1=

MaB/aen

E..

10' 10° 10° 10" 10°

Bpems BhIEpPHKN, C

Puc. 1. SkcnepumeHmansHeie U pacyemdsie 0aHHbIE
no mennosbideneHuto npodykmos deneHus U
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Puc. 2. SkcnepumeHmansHble U pacyemHsie OaHHsle No

mensosbideneHuto npodykmos deneHus *Pu

Tecmosas 3adaua E2 — uamepeHus: 0CmamouHozo
JHep2o8bloeneHUs npodykmos deneHus [18—20]

B 80-e rozpl mpomnuIoro Beka B Tpex BeAyIIX Hay4-

HbIX eHTpax mupa (ORNL, LOWELL (CIIIA), YAYOI
(SImoHmst) [18—20]) BBINOMHEHBI IIpelM3UMOHHBIE
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mensiosbldeneHuto npodykmos deneHus *>3U

M3MEpEeHMsI CIIeKTPaJbHBIX XapaKTePUCTUK MU3ITY-
YeHMsI ¥ OCTAaTOYHOTO SHEPrOBBIAENEHMSI B 06IIY-
YEHHBIX MUIIEHSX, COAepXKallX M30TOIbI TOPHS,
ypaHa ¥ TUTyTOHMS. Pe3ynabTaThl 3TUX M3MePEeHMUil
SIBJISTIOTCST Haubosiee MHOOPMATUBHBIMU U UCIIOJb-
3YIOTCSI B Pa3IMUHbBIX MEKIYHAPOIHbIX TECTAX ISl

OHeproeeigeneHve, MaB/aen

034 % Tobias 59
] HacT. paboTa -
- = = JEFF3.2
0,2 e e o
1 10 100 1000 10000

Bpems Bbigepxkn, ¢

Puc. 5. 3asucumocms 3HepeosviOeneHus °Pu
(y-KOMNOHeHMbI) 0m 8peMeHU 8bI0ePHKU
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Puc. 7. 3asucumocms 3HepzosbideneHus U
(B-koMnoHeHmMebl) om 8pemMeHU 8bI0epHKU
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Puc. 8. 3asucumocmes 3HepeossideneHus U
(Y-KOMNOHEeHMbI) oM 8peMeHU 8b10ePHKU

MPOBEPKM KakK SIIePHBIX IAHHBIX, TAK U METOH OB
pacyeTa HYKJIMOHOTO COCTaBa M pagualMOHHBIX
XapaKTePUCTUK SIAEPHOrO TOIUIMBA TIPM MaJIbIX
BpeMeHax 0OTyYeHMs U BbIIEePKKIA.

Ha puc. 4—9 nokasaHO CpaBHEHME PaCUeTHBIX U
9KCIIepMMEHTAIbHBIX faHHbIX A. Tobias [13], ORNL
[18], (LOWELL [19], YAYOI [20]. PacueTsl 1 cpaBHe-
HJ€e BBITIOJTHEHBI [JIsI IBYX aKTMHUIOB — 2°U 1 °Pu.
Ha pucyHKax Takske IpMBeeHbl aHAJIOTMYHbIE pac-
YyeTHbIe aHHbIe, TIOATOTOBJIEHHbIE HA OCHOBE OM-
ommotexu JEFF-3.2, KoTopasi B HacTosIee BpeMs
BK/IIOUAeT Hamboyiee COBpeMeHHbIe HaHHbIE sl
BBIXOJIOB TIPOAYKTOB JieJIeHUSI U UX paJuallMOHHbIX
XapaKTePUCTUK («pacIafgHbIX JAHHBIX»).

O1eHMBasT pe3y/nbTaThl PACUETOB, BHITOTHEHHBIX
1o mporpamme TRACT/2018, ormeTum, uto asis U
u 2¥Pu kak gjisi - ¥ y-KOMIIOHEHT TeIIOBbIfeie-
HMSI, TaK U JJIs1 TIOJTHOTO TeIVIOBBbIAE/IeHUS TIOMy-
YeHO YIOBJIETBOPUTEIbHOE COT/Iacye SKCIIepUMeH-
TaJIbHBIX ¥ PACUETHBIX JAHHBIX, YTO MOKET CBUIe-
TEJIbCTBOBATh O KOPPEKTHOM BbIGOpE GUOIMOTEK
SIAePHBIX JaHHBIX IJIS 3TUX M30TONOB B HaUIUX
pacyeTrax. AT Pe3yabTaThl TaKKe MOATBEPKIAIOT-
cs1 pesy/bTaTaMy aHanam3a 1o 3agade El.

IIpakTHYecKass anmpooanys IporpamMmmbl
HYK/IMIHOV KMHEeTUKU

PaduayuorHsie xapakmepucmuku OSAT
peakmopa BBOP-440

PacueTsl coctaBoB OST, 06pa3yiomuxcst B Mpo-
mecce paboTel peakTopoB BB3IP-440, a Takke uX
pasnuHble paguanyioHHbIe XapaKTePUCTUKYM ObLIN
BBITIOJTHEHBI C UCIOAb30BaHMEM pa3pabaTbhiBaeMo-
ro KOJa HYKJIMIHOV KMHEeTUKU. VicxomHast 61u6amo-
TeKa HeMITPOHHBIX aKTUBAI[MOHHBIX CeUeHM1 B3siTa
B 315-rpynroBoM MpuOIMKeHUM (pasdbueHume
TRIPOLI) u cBepHyTa B OLHOIPYIIIOBOE IIPELCTaB-
JIeHe 10 COOTBETCTBYIOLIEMY HEITDOHHOMY CITeK-
Tpy peakrtopa BBOP-440.

IOns peakropa BBOP-440 B KauecTBe HENTPOH-
HOTO TIOJISl, XapaKTepu3yIollero akTUBHYIO 30HY

100

16
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-
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1
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OHeproeuigeneHve, MaB/gen

Yayoi
o ORNL
08 % Tobias
HacT. paboTta
0,64 - - -JEFF3.2
0.4

1 10 100 1000

Bpems BblAepKKM, C

Puc. 9. 3asucumocms nosnHoeo 3HepzossideneHus U
0m 8pemeHU 8bIOePHKU

peaxkTopa, BbIOpaH HEITPOHHBINM CIIEKTp B 06a-
CTU LEHTPaAJbHOM 4YacTy aKTMBHOJM 30HbI peak-
Topa BBOP-440 B OKpeCcTHOCTM TOUKM Ha BBICOTE
h =120 cm ot HM3a Kopmyca peakTopa [21]. [laHHast
o6nactb peaktopa BBIP-440 saBisercsi Hambosee
SHeProOHarpy>keHHOI ¢ HaMbOJIbIIMM 3HAYEHMEM
HEJTPOHHBIX [IOTOKOB B €€ OKPECTHOCTH.

Ina peakTopa BBOP-440 6b110 pacCMOTPEHO TO-
IIMBO B Buze nByokucu ypana UO, (3,6% oboraiue-
Hue 1o *%°U), KoTopoe ucronb3yercs B BBOP-440
no Beiropanus 30 I'Br-cyt/T UO,. [JaHHbI BapuaHT
pacyeTa BBITOpaHMSI TOIUIMBA MCIOAb3YeTCS MJIS
1esneit BepuduKauyy MporpaMm HYKIUIHON KUHe-
TUKU, & TAK)KEe PaCCMOTPEH B CIIpaBOYHMKe [22].

B wesnom g5t mosmydyeHHoro coctaBa OSIT Bwimon-
HeHbI pacyeThl M3MEeHEeHMs ero M30TOMHOro COoCTa-
Ba 1y Bpemenu 1o 10000 nert. IlpencraBisieT MH-
Tepec CPaBHUTD IOJTyUeHHbIe Pe3y/bTaThbl C aHAJIO-
TMYHBIMM JaHHBIMU U3 cipaBoyHMKa [22] (puc. 10).
OTMeTMM, 4TO CPaBHMBaeMble JaHHbIE OCTATOUHO
6mm3ku. OMHAKO ec/i B CITPAaBOYHMKE PacCMOTPEHO
He 605ee 460 MPOAYKTOB AeneHus ot **Zn o *°Ho,
TO HaIIM pe3ylbTaThl AT MHPOPMAIMIO O TIPHU-
MepHO 650 mpoAyKTax meleHus IJIsT 3Tl 06racTu
saep. Taxoke monyueHa nHGoOpMaus 06 M30TOMax
B 00JIacTM OT BOZOpOJa OO IIMHKA (rmopsaka 114
M30TOIIOB) ¥ OT TOJIbMUS IO TOPUSL.

BelronHeHa OLleHKa OCTAaTOYHOTO SHEProBblIe-
nmenust OST 3a cueT M3/Iy4eHUs y-KBAHTOB, O- U
B-uactu (puc. 11).

B «cBexxem» OST comepkutcs 6GOJbIIOE KOMU-
YeCTBO KOPOTKOXMBYIIVX IPOAYKTOB [OeJNIeHUS U
JIeTKUX M30TOIOB, paclaji, KOTOPbIX COIMPOBOKIA-
eTcs ramma-usaydeHmemM. Ha puc. 12 romyyeHHbIe
pacyeTHble [aHHble IO BBIXOAAM Y-U3JIy4eHUS
CPaBHMBAIOTCSI C AHAJOTUYHBIMU HAHHBIMU U3
CIpaBOYHMKa [22]. B 1esiom momyueHo Xopoliee co-
r7acuie pacyeTHbIX JAHHBIX C TECTOBBIMU. 3aMeTUM,
YTO OTCYTCTBME B CIIPABOYHMKE KOPOTKOXXMBYILIMX
saep NIPUBOOUT K 3aHVDKEHUIO TaHHBIX 110 BBIXOLY
y-usnydenusi. Ha puc. 13 mpencraBiieHbl pacyert-
Hble JaHHbIE 110 SHEPTeTUYECKOMY pacIipeie/leHII0
Y-U3JTydeHUs [ pasAMyHbIX BPEMEH BbIIEDPKKMU.
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Puc. 12. CpagHeHue pacdemHsix U cnpagoyHslx OQHHbLIX NO
8bix00y eamma-uznyqeHusi OAT

[MpencraBneHHble pe3yabTaThl AAIOT MOMHOE TIpe[-
CTaBJIeHMEe O COCTaBe ¥ PagMalMOHHBIX XapaKTepu-
ctukax OT.

Paduayuonnsie xapakmepucmuku PAO nocne
nepepabomku OST peakmopa BBOP-440

PaccMoTpuM paaualiiOHHble XapaKTepUCTUKU
PAO, monyueHHbIX Mocie repepaborku OST peak-
Topa BBOP-440. SImepHOe TOIINBO B BUIE OBYOKU-
cu ypana UO, (3,6 % oboramenne 1o *°U) ucromb-
syercst B BBOP-440 no Bbiropanus 30 I'Bt-cyt/T UO,,
3aTeM BBIIePKMBAETCS IO 5 JIeT 1 HaTlpaBJIsIeTcs Ha
repepabotky Ha OI'VII «I10 «Masik».

ITpu mepepaborke u3 OMT wu3BaeKkaercs ypaH
U TUTyTOHMIA. B momyueHHbIXx PAO MOKeT ObITh 10
0,01 % ypana 1 0,025 % TTyTOHMSI.

CoryiacHO BBITIOJTHEHHBIM pacueTam, Mpu Iepe-
paborke 1T OMIT ob6pasyercs 154,81 xkr PAO. Ilo-
cJle aTana OCTeKJIOBbIBAHMSI NAHHOTO KOJAMYeCTBa
PAO o6pasyetcst ot 1,5 1o 1,7 T cTekioMacchl, B
KoTopoii comepskutcs 154,81 kr PAO, uTo cocras-
jgsiet oT 9,1 mo 10,32% mo macce crekna. /lanee
MpuMeM, UYTO TIOCTAe OCTeKJIoBbIBaHus 154,81 kr

PaduoakmueHsie omxo0si Ne 2 (3), 2018
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Puc. 13. JHepeemuyeckue cnekmpsl eamma-usayqeHus OSIT
0715 pas/iu4HbIX 8pEMEH 8bI0EPHKU

PAO o6pasyetcsa 1600 Kr cTekiomMacchl 06beMOM
0,64 M3 mpu IUIOTHOCTU cTekna 2,5 r/cm3. Takum
o6pasomM, B 1 Kr ocTekmoBaHHBIX PAO comepskuTcs
96,75 r PAO.

Inst monyyenHoro cocraBa PAO BbIMOHEHBI pac-
YyeThl M3MEHEHMSI ero M30TOITHOIO CoCTaBa ajist
BpeMeH oxyaxkaeHus n1o 10000 jer. 3aTeM ObUIM
BBITIOJTHEHBI BBIUMCJIEHMS OCTATOYHOTO SHEpPro-
Bbifenenus PAO 3a cueTr u3aydyeHus 6eTa-4yacTuil,
anbda-yacTuil ¥ raMMa-KBaHTOB (puc. 14). laHHbIe
npuBeneHsl Ha 1 Kr ucxogHoro cocrtaBa PAO u Ha
1 xr ocTeknoBaHHOTO PAO.

PAO mpencTaBisioT co60ii MCTOYHMK TraMMa-u3-
nydyenusi. Ha momeHT nepepabotku OST, KoTopoe
ObLIO BBIIEPKAHO B TeueHMe 5 jier, sHepreTuye-
CKUii crekTp ramma-usnaydeHusi PAO mpencras-
JIeH Ha puc. 15 B cpaBHeHun co crnekrpamu OAT u
ypaHa u miyToHus, Bxogsamux B OST. BugHo, uTo
st paccmorpeHHoro OMT Bkian B ramMma-m3siny-
YyeHye M30TOIOB ypaHa M IUTYyTOHMS He3HauuTe-
JieH. VIHTerpaabHbli BbIXO, TaMMa-U3JTyueHUs IJis
OSIT, nsoTonoB ypaHa ¥ IUTyTOHUS paBeH 5,24-10',
9,72:10° n 5,38:10” 1/(cm3c) coorBeTcTBEeHHO. Ta-
KMM 006pa3oM, BBIXOHA ramMMa-usayueHuss B PAO
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Br/kr

SHeproeslaeneHmne

10' 10° 10° 10*
Bpemsa oxnaxageHusa, rog

Puc. 14. SHepzosbideneHue 6 PAO (1)
u 8 ocmeknosarHHoM PAO (2)

YICIeHO MPaKTUUECKM COBIIafaeT ¢ TaMMa-u3iyue-
HueM OMT paske rocine usBaeuenus n3 OAT ypaHa
U TUTYTOHMSI.

3akiIoueHye

Ha ocHOBe KpUTMUYECKOTO aHa/iK3a KadyecTBa
OIIEHEHHBIX SIIEPHBIX MTaHHbIX B Pa3JIMUHBIX 3apy-
OGeKHBIX OMOIMOTeKax IJis 06ecreueHus pacueToB
ITOATOTOBJIEHbI HOBbIE HAOOPBI OIEHEHHBIX (aii-
JIOB SIIEPHBIX NAHHBIX IJIST HIMPOKOM COBOKYITHO-
cTu siep oT Bopopoaa no pepmusi. ChopmupoBaHa
6ubIMoTeKa simepHo-busuueckux maHHbix TRACT/
ACT, pagyallMOHHBIX ITapaMeTPOB PaAMOaKTUBHBIX
usoronoB TRACT/DEC, BbIXOAOB MPOAYKTOB [e-
JIeHUST JIJIsI TPOLIeCCOB BBIHYKIEHHOTO JIeJIeHUs U
cnoHTanHoro geneHusi TRACT/FPYLD, BbIXOmoOB 1
SHepruii anmbda-yacTul Ipyu paguoaKTUBHOM pac-
nage aktuHMUIoB TRACT/ALPHA, ceuennii (o, n) pe-
akumit Ha jerkux sneMmeHTax TRACT/AN, ceueHnit
doTosimepHbIX peakumii (v, n) u (y, f) TRACT/PN mis
BCEX AOCTYIIHBIX SIAEP OT TOpUs-232 00 Kropusi-248.

HOna  ueneit  BepuduKauuM  MIPOrpaMMbl
TRACT/2018 1 Ba/mmpainmuy IOATOTOBIEHHBIX 616-
JIMOTEK SIIepHO-DU3NUECKUX HAHHBIX CHOPMUPO-
BaH HabOp TECTOBBIX 3a7ay, C IIOMOII[bI0O KOTOPOTO
OIleHEH YPOBEHb HAJIeKHOCTM ITPOBOIMMBIX pac-
YeTHbIX ucciiemoBanuii xapakrepuctuk OAT n PAO.

[TonyueHHbIE B TaHHOW paboTe pe3yabTaThl pac-
YeTOB I10Ka3ajau Xopolllee coiacue ¢ KCIepumeH-
TJIbHBIMM JTaHHBIMM (B paMKax ITOTPENIHOCTeIA
9KCIepMMeHTOB). VICKITloueHre COCTaBUI TOMbKO
pacueT TeruioBbimenenus 23°U. PemeHne 3Toi 1mpo-
671eMbl CBSI3AHO C YTOUHEHMEM SIIePHbBIX JAaHHbIX
10 BBIXOJaM ITPOIYKTOB JIeJIeHNsI, a TIPU PelIeHUm
MPaKTUUECKMX 33/1a4 3TO He KPUTUYHO.

[IpoBeeHHbIE pacyeTHbIe MCCAeNOBaHUS M aHa-
JIX3 TIOTyYEeHHBIX Pe3y/bTaTOB MO3BOJISIIOT CAenaTh
CJIeyIoIyie BbIBOJbI:

« QITOPUTM pacueTa TPAaHCMyTalUM M aKTUBAIUU
nporpaMmmbl TRACT/2018 paboTaeT KOPPEKTHO;
+ OTOOpaHHbBIE B COCTAB OMOMMOTEKM SITEPHBIX JaH-

Hbix mporpamMbl TRACT/2018 akTMBaUMOHHBIE
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IlaHHbIE 10 HEMTPOHHBIM CEUEHUSIM B 11€JI0M I10-
3BOJISIIOT AOCTATOYHO HAZeXKHO MOZEeIMpPOBaTh Te-
CTOBBIE 33,aUN.

C Uenpl0 AeMOHCTpaUMM pacYeTHBIX BO3MOXK-
HOCTelt U armpobanyuy KOMIUIEKCa OlleHeH COCTaB
O4T peakropa BBOP-440 u [jisi HEro pacCumMTaHbl
Ha BpeMs BblIepkkM no 10000 seT: ocraTouHOe
9HeproBblfeNIeH)e, PagMOaKTUBHOCTb, BBIXOJbI
ramMmma-usnaydenusi. Takxke [Ajisi pasauMyHbBIX Bpe-
MeH Bbigepkky (0, 5 1 10 j1eT) oLleHeHbI CITEKTPbI
raMma-usiay4yeHus.

B mesoM MOXXHO 3aK/IIOYUTh, UTO CO30aBaeMblii
KOMILIEKC TIpOTpaMM U TpebGyeMbIX OMOIMOTEeK
siIepHO-OU3MUECKUX JAHHbIX ITO3BOJISIET aIeKBATHO
OIMCATh IKCIIEPUMEHTAJIbHbIE JaHHBIE 1 MOXET CJTy-
SKUTh MHCTPYMEHTOM [JIsI TIPOBeleHNsT 6ojiee CIIOK-
HBIX PacueToB M aHa/IM3a MHTErpaJbHbIX PeakTop-
HBIX I UMUTALMOHHO-PEaKTOPHBIX KCIIEPUMEHTOB.
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CAPABILITIES CODE TRACT TO SOLVE PROBLEMS OF
CHARACTERIZATION RADIOACTIVE WASTE AND SPENT FUEL

Blokhin A. 1., Blokhin P. A., Sipachev 1. V.
Nuclear Safety Institute of RAS, Moscow, Russia

Article received 23 May 2018

The paper presents the calculation capabilities of the nuclide kinetics code TRACT, its verification on the basis of test
experiments on the heat release of fission products. For the VVER-440 reactor radiation characteristics of spent fuel
and radioactive waste were analyzed for cooling times up to 10000 years.

Keywords: isotope kinetics, code TRACT, verification, decay heat, spent fuel, radioactive waste, gamma-radiation, VVER-440.
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