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BBEAEHHUE

31 mas 1946 roga B pamMKax COBETCKOTO aTOMHOI'O IMpOEKTa OblLla OCHOBaHa
Jlaboparopus «B» nmis pa3zpa®oTku saepHbIX peakTopoB U TexHonoruit. B 1950 romy
Anexcanap Unbuu JlenyHCckuii, Ha TOT MOMEHT PYKOBOJIUTEIIb HAYYHOTO OT/Ea, Hauasl
aKTUBHO pPa3BHBaTh HJEH OBICTPHIX PEAKTOPOB, MOAYEPKUBAsT HX 3HAUYUMOCTH MJIA
pa3BUTHS COBETCKOM siiepHOM 3HepreTuku. (OCHOBHOE BHUMAHHE YAEISUIOCH
MOATBEPKICHUIO BO3MOXKHOCTH CO3J[aHUSl YMPAaBIIEMOrO0 peakTopa Ha OBICTPBIX
HEHUTpPOHAX, a Takke OOOCHOBAaHUIO THUIOTE3bl O BO3MOXHOCTH PAaCIIMPEHHOTO
BOCIIPOM3BOJICTBA SIGPHOTO TOIUIMBA B Takux cucTemax. OnHako pa3paboTka
TEOPETUYECKUX OCHOB M METOAOB pacuera OBICTPbIX pPEAKTOPOB CTOJKHYJACh C
CEPBE3HBIMU TPYAHOCTSAMM H3-3a HOYTH IIOJHOTO OTCYTCTBUS OJKCIEPUMEHTAIBHBIX
JTAHHBIX TI0 OOJIBIIIUHCTBY A/IEPHBIX KOHCTAHT.

B tom xe rony A.W. Jleitnynckuit npusiek kK padote Mrops Mibuua bonaapenko,
M0JT HEMOCPEACTBEHHOM PYKOBOACTBOM KoToporo B mepuof ¢ 1950 roma mo 1953 rox
ObUIM TPOBEIECHBI 3KCIEPUMEHTAIbHbIE M3MEPEHUS] CEUCHHUM AENIEHUs U HEeyIpyroro
paccessHua Ha sapax U-238, mo3BonMBIIME OLEHUTH BKJIaA JEJICHUN YypaHa B
KO3((PUIIMEHT BOCIPOM3BOJCTBA PEAKTOPOB Ha OBICTPBIX HelTpoHax. Ha ocHoBe
nosydeHHbIx gaHHbix WM. bongapenko paspabotan MIECTUTPYNIOBYIO, a 3aTeM
NEBATUTPYTINOBYIO OMOIMOTEKY KOHCTAHT.

Pe3ynbrathl 5T0M paboThl pelIiiv KpailHe BaXKHYIO 3a/1a4y — CO3/IaHUE CHUCTEMBI
KOHCTAHTHOTO OO0ECHeYeHus] pacyeToB pPEAaKTOPOB Ha OBICTPBIX HEWTpoHax. YTo
Briocieactsuu  no3sonwio AWM. JleiinyHckomy — yOeAWTbh — IPaBUTENBCTBO B
HEOOXOMMOCTH pa3pabOTKH MPOEKTOB PEAKTOPOB-PA3MHOKHUTENICH.

B 1955 rony B JlabopaTopuu «B» ObLIT OCYIIECTBIICH MYyCK AKCIEPUMEHTATIBHOTO
peakTopa Ha OBICTpHIX HelTpoHax bP-1 mommaocTeio 50 BT, paccunTaHHBIA 110
koHctantaM W.U. bonmapenko. 3a Bpems oskcmuryatanu bP-1 Obul  BeIMOSTHEH
KOJIOCCAJIbHBIN MO CBOEH 3HAYMMOCTH KOMIUIEKC (yHAaMEHTAIbHBIX MCCIIEIOBAaHUMH,
KOTOPBIE HE TOJIKO T0KA3aJIM BO3MOKHOCTb PACIIMPEHHOTO BOCIIPOU3BOICTBA AIEPHOIO

TOIINIMBA, HO M M3YYCHbLI U OTpa6OTaHBI MCTOJbI 3KCIICPUMCHTAJIbHBIX I/ICCJ'IGILOBaHI/Iﬁ
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XapaKTEPUCTUK, CUCTEM M KOHCTPYKLIHMOHHBIX OCOOEHHOCTEH MJisi MPOEKTUPOBAHMS
HOBBIX PEaKTOPHBIX YCTAHOBOK Ha OBICTPBIX HeWTpoHax. B 1956 roay mosiBuiics peaktop
bP-2 wmomHuocthto 100 kBT, KOTOpBIi HECKOJBKO pa3 ObUI MOJIEPHU3UPOBAH U
UCIIOJIB30BajICs Mo Ha3BaHueM BP-5, mo3xe — BP-10).

Okcrutyatanus peaktopoB bP crana KiroueBbIM 1IaroM B pa3BUTUU HAINPABICHUS
peakTopoB Ha OBICTPBHIX HelTpoHax. [Ipu 3TOM HETOUYHOCTH B pacyeTax 3PPEKTUBHOTO
ko3ddunmenta pasmuoxkenust (K,y) coctaBmsuiim He menee 10 —15% [1], mpuuem
OCHOBHBIM MCTOYHHUKOM MOTPEIIHOCTH CITy>KHJIa IMEHHO KOHCTAHTHAs! COCTABJISIIOLIAS.

Uccnenosanus, nposeaennbie .M. bonnapenko Ha peaktopax bP-1 u bP-2, ctanu
BOKHBIM [IarOM B T[IOHMMAaHWUU BIIUSHUS PE30HAHCHOW CTPYKTYpbl CEYEHUM Ha
HEUTPOHHO-(U3UUECKUE XAPAKTEPUCTUKHU OBICTPBIX PEAKTOPOB. B X07€ 3KcriepuMeHTOB
Ha peaktope bP-1 bonaapenko oOHapykujl aHOMAJIMIO B paclpeaeieHU HEHTPOHHOTO
NOTOKa. DJTO OTKPBITHUE MNOTPEOOBAIIO BBEACHHS KO3(DPUIMEHTOB, YUYUTHIBAIOIIUX
PE30HAHCHYIO CTPYKTYpY OJIOKHPOBAaHHBIX CEUYEHH, KOTOpbIE BIOCIEACTBUU CTaJIU
u3BeCcTHbl Kak (aktopbl bonmapenko. Takum o00pa3oMm, mOpu CO3JaHUM HOBOM
12-rpynmoBoi OMOIMOTEKH KOHCTAHT, YUUTHIBAIOIICH TEMIIEPaTypHbBIE 3aBUCUMOCTU U
PE30HAHCHYIO OJIOKUPOBKY, ObUIM BKJIIOYEHBI (HaKTOphl OJOKUPOBKU boHmapeHKo,
IIPE/ICTAaBIICHHBIE B BUJIE TA0JIMLl PE30HAHCHBIX NEPEXOOB.

B 1963 rogy Obuia BeINOJHEHA OCHOBHAS YacTh padOT MO (GOPMUPOBAHUIO HOBOM
26-TpynmnoBoil OMOTMOTEKN KOHCTAHT /I pacueTOB OBICTPBIX peakTopoB. Ee aBTopamu
apistorcss .. bounapenko, M.H. Huxonaes, JI.II. AGarsn u H.O. ba3azsui. B 1964
roJly OHU MPEJCTABUIIHU MEPBYIO BEPCHUIO OMOIMOTEKH TPYIITIOBBIX PEAKTOPHBIX KOHCTAHT
BHAB [2], ornauuaBmiytocss eawHbIM — (QopMaToM TPEACTABJICHHS JAHHBIX U
oxBarbiBawIle 26 sHepreTuueckux Trpynn. KiloueBbIM HOBOBBEACHUEM JAHHOM
OnbmuoTeKn cTasio noOaBieHWE TaOnuI (HAKTOPOB PE3OHAHCHOW CaMOIKPAHHUPOBKHU
HEUTPOHHBIX CEUEHHUM, YTO PaHbIIIE HE IPUMEHSIIOCH B pacueTax ObICTPBIX PEAKTOPOB.

C Buenpennem 6ubmuoreku bBHAB-64 B npakTuueckue pacueTbl Hayanach HOBas
3pa B KOHCTaHTHOM oOecnedeHuu. [lozke, B IIeCTUACCATHIX TOAAX, BBIUMCICHUE
HEUTPOHHO-(U3UYECKUX XAPAKTEPUCTUK PEAKTOPOB CTAJ0 OCYILIECTBIATHCS Ha

ANIEKTPOHHO-BBIYUCIUTENBHBIX MalinHax (DBM) — mpeiecTBEeHHUKaX COBPEMEHHBIX
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KOMIIBIOTEPOB. 3o CIoco0CTBOBAJIO Pa3BUTHUIO CIIELIMAIM3UPOBAHHBIX
BBIYMCIIUTENBHBIX MpOrpamMM it paboThl ¢ SAEpHBIMUA AaHHBIMH. OJHOM U3 TaKHUX
MporpaMm cTajia mporpaMma MnoAroToBku 26-rpynnoBeix koHcTaHT BHADB st pacuera
PCaKTOPOB Ha OBICTPHIX HEHTPOHAX B 0JHOMEpHOH reomerpun — M-26 [3]. Tlo cucteme
M-26 / BHAB-64 Benoch pacueTHOE CONPOBOXKICHUE, BBEJACHHOTO B SKCILIyaTaIlUIO
1969 romy, ombITHOTO peakTopa ¢ HaTpueBbIM TermoHocuteneM bOP-60, mpoBeneHs
pacueTHble 000CHOBaHUA MpoekToB peakTopoB bH-350, UBP u ¢usnueckoro crenma
b®C, magara pazpaboTrka npoekra peakropa bH-600.

biarogapsi 3TUM JOCTMXKEHUSIM YAANOCh CHU3HUTH MOTPEIIHOCTh KOHCTAHTHOW
COCTaBISIOIICH B oleHKE Koy 0 3 % [1]. OmHako 3Ta COCTaBISIFOIIAS MO-TIPEKHEMY
OCTaBajach JOMUHUPYIOLIEH, HECMOTPSI HA 3HAYMTEIBHOE YMEHBIICHUE MPOTrPaMMHO-
METOJMYECKON MOTPEUTHOCTH, KOTOpasi B CBOIO OYepe/lb COCTaBisuia mpuMmepHo 2 % npu
OLeHKE Ko [1].

«B konne 1970 romoB Benach akTHBHAsg padoTa MO CO3/IaHUI0 OUOIMOTEKHU
PEKOMEHTIOBAaHHBIX OIlEHEHHBIX HEUTPOHHBIX NaHHbIX (BPOH/I), yuuTsiBaromeit ananms
PaCUETHO-3KCIIEPUMEHTAIBHBIX PACXOXKICHUN JJI1 COBOKYITHOCTH MaKpPOCKOIHUYECKHUX
HKCIIEPUMEHTOB W COOTBETCTBYIOIIEH OuOnuoreku rpynmoBbix koHCTaHT OCKAP
(OntummsupoBannass Cucrema KoncranT mns pacuera AtomHbIX Peakropor). K
COXKQJICHUI0, 00ECIIEYUTh KOOPAUHALIUIO PaObOT ATOM TPYIIIBI ¢ TPYNIONH pa3paboTIYNKOB
cuctembl BHADB He ynanocsk. PaGoTsl MO COBEpPIIIEHCTBOBAHUIO CUCTEMbI KOHCTAHTHOTO
o0OecrieueHus BEJIUCh mapayiieabHo» [1].

Crnenyer mOMYEpKHYTh, YTO B JTOT IMEPUOJ aKTUBHO MPOBOAMIACH paboTa 1o
OOHOBJICHUIO IKCTIEPUMEHTAIILHBIX JAHHBIX O HEUTPOHHBIX CEYCHUSIX. YueHble Du3uko-
HPHEPreTUYECKOr0 MHCTUTyTa paldoTaau HaJ co3JaHueM OUOJUOTEKH OLICHEHHBIX
HedTponubix AaHHBIXx ®OHJI. B 1978 romy Obuta paspaboTaHa yTOYHEHHas BEpCHS
rpynnoBeix koHcTaHT BHADB, nonyuuBmias nazsanue BHAB-78. B atoit Bepcuu Obliu
J00aBJIEHBI IBE TPYIIIbI )i dHepruid cBbiie 10,5 MaB, 4To 103B0JIMIIO yIOBJIETBOPUTH
MOTPEOHOCTH B pacyeTax Jyisl TEPMOSICPHBIX U THOPUIHBIX YCTaHOBOK. OTHAKO (ailiibl
OIICHEHHBIX JIaHHBIX M TPYMNIOBBIX KOHCTAHT HE MMEJHU TMOJHOW MPEeMCTBEHHOCTU, U

pa60Ta BCC €IIC BCJIACH ITapaJlJICIBHO.
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B Bepcuu BHAB-78 BriepBble ObUT MPUMEHEH METOJ MOJATPYIN IS ONMHCAHUs
PE30HAHCHON CTPYKTYphI CEUEHUN. DTOT MOAXOJ IMO3BOJUI O0Jee TOYHO YUYUTHIBATh
rpaHUYHbIE PE30HAHCHBIE A (EKTHI P pacyeTe KPUTHUECKUX COOPOK C FeTePOTeHHOM
CTPYKTYPOM.

s ucnonb3oBanus BHAB-78 B pacuetrHbix kojgax Obula co3faHa mporpamma
APAMAKO (cokp. oT «ABToMaTn3upoBaHHbIi Pacuer Makpo Koncrant») [4]. Cucrema
koHcTanTHOro obOecrneueHuss APAMAKO / BHAB-78 Obuta BHeapeHa B pacyeTHOE
conpoBoxaenue peakropos bOP-60, BH-350, BH-600.

B TOo e Bpems, CTpaHbl, aKTUBHO 3aHUMAIOIIMECS ATOMHON 3SHEPreTUKOM,
CTPEMWINCh K (POPMHPOBAHUIO COOCTBEHHBIX OHUOIMOTEK OLIEHEHHBIX HEUTPOHHBIX
JAHHBIX, CTaHAApTU3UpoBaHHBIX 1O (opmaty ENDF-6 [5]. C pe3kum yBemuueHuem
o0beMa HSKCIEePUMEHTAIBHOW HWHGOPMAIMKU TOSBUJICA TMOTEHUHAN IS YIPOILIEHUS
aHalM3a: MEpBUYHBIE OLEHKH OO0JbIlIE HE TPEOOBAIOCH MPOU3BOAUTH CAMOCTOSTEIBHO,
TaK KaK MO>KHO OBbLJIO BEIOPATH JIYUIIHE U3 YKE CYHIECTBYIOLIIUX U, IPU HEOOXOAUMOCTH,
CKOPPEKTHpPOBaTh UX. IIporpecc B BBIUHMCIUTENBHONW TEXHHMKE MO3BOJIMJII 3HAYUTEIBHO
paclIMpUTh MaMATh KOMIIBIOTEPOB, YTO YCTPAHWUJIO TMPEKHUE OrPAHUYEHUS Ha
KOJIMYECTBO SHEPTeTUYECKHUX TPYyIII.

B aT0M1 CBA3M, YMCI0 DHEPTETHUECKUX TPyl B cucTteMe KoHCcTaHT bHAD Bo3pocio
110 299 3a cyeT pa3AesieHusl YHEPTETUUECKUX TPYIII B TEIJIOBOM CIIEKTpE Ha 0oJiee y3Kue
noarpymnmel. Tak, B 1993 romy mnosBunace Oubnuoreka BHAB-93 [6]. ®opmar
NPEACTaBICHUS] JaHHBIX ObUl YHHU(PUIUPOBAH, a JUIsl MOATOTOBKA MAaKpPOKOHCTaHT
pazpaboranu mporpammy CONSYST [7], xoTopas yuuThIBaJla HHQPOPMAIUIO O
PE30HAHCHON CaMOPKpaHUPOBKE CEUYEHMI, oOecrednBajia CBOpAYMBaHHE KOHCTAaHT B
MEHbIIIEE KOJMYECTBO TPYNN W HMMENa BO3MOXHOCTh aJalTUPOBaTh MCXOJHbBIE
KOHCTaHThI K TPEOOBAHUSIM PA3TMYHBIX PACUETHBIX MMPOTPAMM, KaK OTEYECTBEHHOTO, TaK
u 3apyoexxnoro mnpousBojactBa. Cuctema konctanT CONSYST / BHAB-93 mnporia
Bepu(dUKaIMIO, aTTeCTallMi0 W Oblla YCIEUIHO BHEIpPEHa B MPAKTUKY pacyeToB
SHEPreTUUeCKUX OBICTPBIX peakTopoB [8]. B Hactosmiee Bpems Bepcusi BHAB-93.01a

UCIIOJIb3YETCsl B IPAKTUKE MPOEKTHBIX PACUETOB PEAKTOPOB Ha OBICTPBIX HEUTPOHAX, TPU
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COMPOBOXKJICHUH PACYETHOTO OOOCHOBaHUS ©O€30MacCHOCTH HKCIUTyaTalluu OJIOKOB
BH-600 u BH-800 Benosipckoit ADC no kogam 'EDPECT [9] u TEDECTS800 [10].

[To 3aBepmenum paboT Hajg cuctemMamu koHctaHT APAMAKO / BHAB-78 u
CONSYST / BHAB-93.01a nauanace paborta Han coszganuem B 2005 — 2007 romax
Poccuiickoii HanmoHanpHOM OMOMMOTEKH (HalIOB HEUTPOHHBIX SACPHBIX JAHHBIX
POC®OH/J] [11]. IMocne Hekotoporo mnepuona amantanuud B 2010 romxy aiiisl
HeiTpoHHbIX AaHHbIXx POCDPOHJ] (Bepcus POCDOH/-2010) Obutn pa3MmelieHsbl B
oTKpbITOM nocTtyne Ha caiite AO «['HL[ P® — ®OW» u nepenansl B MexayHapoaHOe
areHTCTBO 10 aToMHoU 3Heprun (MAI'ATD) B pamkax MeEXIyHApOIHOIO OOMEHA IS
BCEOOIIEro Ucmoib3oBanus [12].

Qaitner HeTpornbix  gaHHeIX  POCOOH/-2010 mnpenctaBisioT  coOoif
COBOKYIMHOCTb COBPEMEHHBIX OLICHOK HEHTPOHHBIX ceueHul /st 6osee ueM 680 BaxKHBIX
U BTOPOCTENECHHBIX MaTEpHaoB (HYKJIHUIIOB), B TOM YHCIIe, OTOOpaHHBIX U3 (hailyioB
omeHennsix naHHeix ENDF/B-VI.8 [13] m ENDF/B-VII.1 [14], JEFF-3.3 [15],
JENDL-3.2 [16], ®OH/I-2 [17] u BPOH/I-3 [18] Ha ocHOBE HMX TIIATEIHHOTO aHAIHU3A.
Ha ocnoBe POCO®OH/[-2010 Opima co3mana OuOIMOTEKa TPYNIOBBIX KOHCTAHT
BHAB-P®10 [19] ¢ nporpammoii noarorosku Makpokonctant CONSY ST-RF [20]. Dtot
mIar crajg KIIOYEBBIM B Pa3BUTUU MPEEMCTBEHHOCTH (DailfloB OIICHEHHBIX NaHHBIX U
TPYIIIOBBIX KOHCTAHT.

Ucnons3oanne cucteMbl CONSYST-RF/BHAB-P®10 mno3Bosinio Brepebie
IIPOBECTH COTJIACOBAHHBIN pacyeT M0 MHKEHEPHBIM (I Py3MOHHBIM) U TPEUU3HOHHBIM
(C OTOYEYHBIM CIEKEHUEM 3a DHEPrued HEHUTPOHOB) KojaM. Y JaioCh OMPENETUTh
3HAUYEHWE METOAMYECKOM COCTaBISIONICH MMOTPEUTHOCTH B BEIMYUHE KPUTHUYHOCTH:
~0,2 % [21].

Crpareruueckoe pazsurue ['ockopnopanuu «Pocatom», Kak U3BECTHO, HAIIEJIEHO
Ha pPa3BUTHE M HCIIOJIb30BAHWE TEXHOJOTHH IO 3aMBIKAHUIO SIACPHOTO TOIUITMBHOTO
nukiaa. Yro BiaedeT 3a co00i psiji HEeMaJTOBaXKHBIX 3a7a4:

— ucnons3oBanne MOKC-tomniuBa;

— BOBJICYCHHE B TOIUTUBHBIMA COCTaB BBICOKO(OHOBOTO TUTYyTOHUS M MHHOPHBIX

aKTUHHIOB;
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—nporpamma  MT-umnopro3amemnieHuss ¥ MOAM(PUKALMH  CYHIECTBYIOLIUX
MPOrPAaMMHBIX KOMITJIEKCOB COITPOBOMXKICHHUSI.

Tak, Hampumep, pacUeTHBIC UCCIICIOBAHUS HEUTPOHHO-(PU3NUECKUX MTapaMeTPOB
akTUBHOM 30HBI peaktopa BH-800 mocie mepexoma Ha monHyro 3arpy3ky MOKC-
TOTUTMBOM TIOKa3aJIM, YTO C YBEJIMYCHHUEM JOJIM TUTYTOHHS B aKTUBHOW 30HE pa3dopoc
KOHCTAHTHOM TMOTPENTHOCTH TPH HCIIOIB30BAHUM PA3TUYHBIX OMONMMOTEK KOHCTAHT (B
toM uuciie POCDOH/I-2010) yBemmumics no ~1 % B ouenke k. [30]. B mporecce
BOBJICUCHUS B TOTUIMBHBIA ITMKJ MHUHOPHBIX aKTHHHUJIOB KOHCTAHTHAS COCTABJISIOIIAS
MOTPENTHOCTH YBEJIUUUTCS elile OOJIbIIIe.

B cBs3u ¢ stuM Obuia pa3paboTaHa yCOBEpIIEHCTBOBaHHAas Bepcus (ailios
OILIEHEHHBIX sAAepHbIX AaHHBIX — POCDOOH/I-2020.2 [21], BKiItOUMBIIAs COBPEMEHHBIC
OILICHKH JJIs OCHOBHBIX TOIUIMBHBIX U KOHCTPYKIIMOHHBIX MaTE€pPUATIOB U3 PE3yJbTATOB
padoter mpoekra CIELO (The Collaborative International Evaluation Library
Organization (CIELO) project) [22]. B pesympraTe, Ha OCHOBE OHMOIHOTEKH
POC®OH/-2010 u daitmoB POCDOH/I-2020.2 co3maHa eauHas OuOIMOTEKA
POCD®OH/-2.24 (cBumetenpctBO Pocmarenta Ne 2025625735 ot 04.12.2025), B
KOTOpOW YTOYHEHBI JaHHBIE 10 CEYCHHSM I pacdeTra MOBPEXAAONINX 03
KOHCTPYKITMOHHBIX MaTEPHAJIOB, KOHCTAHTBI 3ama3bIBaONIUX HEUTPOHOB, CIIEKTPHI
HEHUTPOHOB JIeJICHUS, paciIMpeHa 6a3a JaHHBIX KOBAPHAIIMOHHBIX MATPHII TIOTPEIITHOCTEH
AJIEPHBIX KOHCTAHT.

BwmecTe ¢ aTuMm ObLta mpoBeieHa padota o ycosepiieHcTBoBannto CONSYST. Ha
OCHOBE €ro aJrOpUTMOB CO3JalIH MporpaMmy noAroToBku MakpokoHcTaHT CROSSER
(CROSs Sections for EngineeRing) [23], xoTopas pemnia 3agadd M0 YCKOPEHUIO U
paciipeHuro Habopa oOpabaThiBaeMbIX (POpPMATOB JAaHHBIX B IPOIECCE MOATOTOBKH
KOHCTaHT JIJISl paCYETOB PEAKTOPOB Ha OBICTPHIX HEUTPOHAX MO MU Py3nOHHBIM KOJaM
1 koaaMm metoaa Monte-Kapio.

PazButue BbrumciauTenbHOM TexHUukH, nosBiaeHne POCDOH/I-2.24 u mporpecc
PEaKTOPHBIX TEXHOJIOTHM MOBBIMIAIOT TPEOOBAHMS K TOYHOCTH HEUTPOHHO-(PU3NIECKUX

pacueToB U OO0YCJIOBJIMBAIOT HEOOXOAUMOCTh MpeeMcTBeHHOCTH OSJl, MOTOYEUHBIX U
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IPYNIOBBIX KOHCTAHT JIJIsl MPOBEJEHUSI COTJIACOBAHHBIX PACYETOB M0 MPELUU3UOHHBIM U
1 Gy3MOHHBIM KOJIaM.

CoBeplieHCTBOBaHUE onbImoTeKn OLICHEHHBIX AJIEPHBIX JAHHBIX
(POCDOH/I-2.24) u nmporpammsbl oarotoBku MakpokoHcTaHT (CROSSER) BbIsiBUIIO
HEOOXOMMOCTh pa3pab0TKH HOBOM OMONIMOTEKH rpynmoBbIX KOHCTAaHT — BHAB-P®22.
OCHOBHOHM 1ebI0 CO3AaHUA OWONMHMOTEKH SIBISETCS BHEAPEHHUE COTIIACOBAHHOTO
pacuetHoro compoBoxkaeHus: peakropoB bH-600 u BH-800, obGecneunBaroiero
COBMECTUMOCTh PAacC4YeTOB IO MPEHU3UOHHBIM W AU(PPY3UOHHBIM KOJaM Ha OCHOBE
€IMHOTO KOHCTAHTHOT'O OOeCIeueHusl.

Opnnako sta paborta TpeOoBasia 00pabOTKH OOJIBIIOTO O0BbeMa HH(POPMAIIUH,
HAKOIUJIEHHOM 3a JoJITME rojabl paboThl MO (OPMUPOBAHHIO OMOIMOTEK KOHCTAHT JJIS
pacyeToB peakTOpoB Ha ObICTPhIX HeHTpoHaX. C Lenbl0 COXpaHEHUsl 3HaHUN U OIBITA,
OOBbeNUHEHUSI ¥ ONTHUMM3AINH aJTOPUTMOB pabOTHI ¢ (paillaMu OLEHEHHBIX SIEPHBIX
TaHHBIX ObLIa TMOCTaBJiEHA €Ile OJHa HEMaJOBaXKHAs 3ajadya — pa3paboTka HOBOTO
IPOrpaMMHOr0 00ecrieYeH sl JUIsl IPOBEACHUS ONEPAaTUBHOTO HEMPEPHIBHOIO ITUKJIA O
MOJITOTOBKE U BepU(PHUKAIINHN HOBBIX (haiiIOB PEaKTOPHBIX KOHCTAHT.

OpueHTUpPOM TMpU CO3/aHUM TaKOro TMPOJAYKTa CTajld CYIIECTBYIOIIHE
uHGOPMAIMOHHO-CIIpaBOYHbIe cUcTeMbl Takue, kak EXFOR [24] u JANIS [25], u
nporpammsl moarotoBku koucrant ENSDF_toolbox [26] u EMPIRE [27].

Takum o00pa3oMm, OBUIO TPHUHATO pEHIEHHE O CO3/IaHUU COBPEMEHHOIO
IpPOrpaMMHOTO  KOMIUIEKCA, KOTOpBHIM BIEpBBIE CMOT OOBEAWHUTH B  cede
NOCIEA0BATEIbHOCTh  (DYHKIMOHANBHBIX ~ BO3MOXKHOCTEM  OT  MH(pOpPMalMOHHO-
CIPAaBOYHOM CHUCTEMBl JO HAJEKHOTO KpOCCIIaTGOPMEHHOTO MHCTPYMEHTa MJis
co3manus (aiIoB PeaKTOPHBIX KOHCTAHT Ha OCHOBE OIICHEHHBIX SACPHBIX JAaHHBIX, UX
nocieayromen Bepuukany U BHEAPEHUS B MPAKTHUKY pPAcU€TOB PEAKTOPOB. DTOT
nporpaMMHbI npoaykT monyunn HazBanue MCHUJIA (cokp. or «MHTepakTuBHas
Cucrema Ucnonb3oBanus saepHbix JAHHBIX») [28].

AKTYaJIbHOCTH T€MbI UCCJIeT0BAHUS

[IpoekTupoBaHrEe ¥ pPACYETHOE COMPOBOXKICHUE SAEPHBIX DJHEPTETUUECKUX

YCTAaHOBOK 0O0SI3aTEIHHO BKJIIOYAIOT OIEHKY IMOTPEITHOCTH MPOEKTHBIX TapaMeTpOB.
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OauH U3 KIIOYEBBIX CIOCOOOB €€ MUHUMHU3ALMK — MNPUMEHEHUE HAJEKHOro MU
anpoOUpPOBAHHOTO  KOHCTAHTHOTO  OOECHeYeHHs, TapaHTUPYIOIIETO  TOYHOCTb
MOJICTTUPOBAHUS (PU3NIECKUX MPOLIECCOB.

PacuetHoe compoBoxaeHue peaktopoB BH-600 m BH-800 ocymecTBiseTcs c
ucnosibzoBanueM nporpammHbix KoMiuiekcoB ['EOECT u 'EDQECT800 ¢ nmpoekTHOI
ounbnuorexoit BHAB-93.01a u nporpammoii moaroroBku makpokoHctaHT CONSYST.
JnurenpHas AKCILTyaTalus JTAHHOTO MIPOrPaMMHOTO obOecrieueHus
IPOAEMOHCTPUPOBAJIA €T0 HAIEKHOCTh U 3PPEKTUBHOCTD.

Bmecte ¢ TeM NpPAaKTUYECKUH ONBIT BBISBUJ IMOTEHLUUAJIBHBIE HAIPABICHUS
COBEpIICHCTBOBAaHUS (PYHKIIMOHAIBHBIX BO3MOXKHOCTEM MPOrpaMMHBIX KOMILIEKCOB
I'EQECT u 'E®ECTR800: BBeieHHE yUeTa akCHAIIbHOTO nepemMenieHus crepxuet CY3
C OLEHKOM KO3(p(UIMEHTOB pEaKTUBHOCTH; peaju3alus IOTBAIBHOTO pacyeTa
BbIOpaHHbIX TBC; pacuivpeHHbI y4eT HYKIWAOB B pacdeTax M30TONHON KUHETHKH;
BO3MOKHOCTh PacyeTa aKTUBHOM 30HbI PEAKTOPA U MOJKPUTUUECKUX CUCTEM OOpaIICHUS
¢ OMAT c wucnonszoBanneMm Meroga Monte-Kapno. IlpemyioxkeHuss mo yJIydIIEHHIO
KOCHYJIUCh M IPOIrPAMMHOM apXUTEKTYpPbl: yCTapeBLIask CTPYKTypa KOJOB HE MO3BOJISET
ONEpPaTUBHO BHEAPATh HOBble (YHKUMOHAJIbHBIE BO3MOXXHOCTH, KpPOME TOTO,
HE00X0AMMOCTh napasuiesnbHol nogaepxkku AByX Bepcuii — [EOECT u TEDQECTS800 —
BJIEYET 3a COOOW 3HAUMTENIbHBIE TPYJ03aTpaTbl U PECYpPCHBIE U3JIEPKKU, YTO JEJAeT
CUCTEMY COIIPOBOXACHUS N30BITOYHO CI0KHOM.

B cBsa3u ¢ mmpoko pasBepHyBUIEWCS B mocieaHue roasl nporpammon UT-
MMIIOPTO3aMEIICHUSI TOABUIACh BO3MOXKHOCTh MojepHuzaiuu kojnoB ['EDECT wu
['"E®ECTS00.

Takum oOpazom Obul paszpabotan mporpamMMmublii  Komriuiekc ['EDECT-M,
o0BeAMHUBIINHN (DYHKITMOHAIIBI, HEOOXOIUMBIE JIJISi PACYETHOTO COMPOBOXKICHUSI 000UX
pEaKkTopoB, B paMKaxX OJHOIO MPOrpaMMHOT0 Komiuiekca. OCHOBHBIE H3MEHEHUS
KOCHYJIMCh CIIETYIOIINX MapaMeTpOB:

— peaM30BaH MOJIb30BaTEIbCKUN HHTEP(DEIC, OCHOBAHHBIN Ha BEO-TEXHOJIOTHUSX,
yTO0 oOecrneunBaeT kpoccmiargpopmeHHyo coBmectuMmocth ['EDECT-M, uckmrouas

3aBUCHUMOCTDb OT KOHKpGTHOfI OHepaHHOHHOﬁ CUCTCMBI U TIO3BOJIAS 3aITyCKAThb €0 Ha
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pa3IMYHBIX MPOTPpaMMHBIX IaThopmax 0e3 MoAaudUKaIMK HCXOJHOro Kojaa (B TOM
yucie Ha 0a3ze oTeuecTBeHHBIX nporieccopoB baitkan u Ias6pyc ¢ OC Astra Linux);

— pE€aM30BaH MOJYJIb PELICHUS 3a/a4d HYKIUAHOW KUHETUKH AHAIUTUYECKUM
METOJIOM JIJIsl TOTLJIMBA, MOTJIOTUTENSI, KOHCTPYKIIMOHHBIX MAaTEPHAJIOB U TEIIJIOHOCUTENS,
C YUETOM LIUPKYJIAIMU U OYUCTKHU TEIIOHOCUTENS IepBoro koutypa bH;

— peanu3oBaH MOAYJh dS(PQPEKTUBHOTO YyuyeTa AaKCHAJIBHOTO TEepEeMEIICHHUS
crepxkaert CY3 ¢ orieHKo# K03 (HUIIMEHTOB PEaKTUBHOCTH (MOIIIHOCTHOTO U JIp.);

— peaM30BaH MOAYJb JETaIU3UPOBAHHOIO IETEPOr€HHOr0 pacueTra BbIOPaHHBIX
TBC B nuddy3rnoHHOM TpUOIUKEHUY;

— peanu3oBaH MOAyJb pacuera MeronoM Monrte-Kapino asddextuBHOrO
kKod(pduireHTa pa3MHOKEHUSI HEUTPOHOB I aKTUBHOW 30HBI U JJISI MOJKPUTHYECKUX
Y3JI0B C SIIEPHBIM TOILTUBOM dHEpro6s0koB Ne 3 u Ne 4 benosipckoit ADC.

O6nosnenue IIK 'EDECT-M, a B 0COOCHHOCTH IOSBICHUE B 3TOM KOMILICKCE
MoayJs pacuera MerogoM MonTe-Kapio, noctaBuio nepes pazpaboTUMKaMHU €1Ie OJIHY
BOXHYIO 3ajady: OOHOBJIEHHE CYHIECTBYIOIIEH BEPCHUM TPYIIOBBIX KOHCTAHT
bHADB-93.0la ¢ yderoM peanu3anuu IPEEMCTBEHHOCTH OLIEHEHHBIX M TPYNITOBBIX
JTAHHBIX.

CTouT OTMETHTh, YTO HEOOXOJUMOCTh NEpPEeXoJa K HOBOM BEpCHM TpYMION
OMOMMOTEKN OMpeAeNsIeTcsl HE TOJbKO M3MEHEHHEM B IMPOTrpaMMHOM O0ECIEYeHHH
pPacyeTHOro COIPOBOXKJIEHUS, HO M C MacCOBBIM BHenpeHneM metoga Monre-Kapio. 3a
nocyienHue 25 JeT 3TOT METOJ CTal OCHOBHBIM HMHCTPYMEHTOM B ONpEEICHUU
HEUTPOHHO-(U3UUECKUX MApaMETPOB — OT OLIEHKH KPUTUYHOCTU JI0 MOJEIUPOBAHUS
KaMIlaHUi TorMBa. B pe3ynbTaTe 4ero pacueTsl JOCTUTIIH PEIIEPHOTO Kiiacca TOUHOCTH
— METOJIMYECKHE MOTPEITHOCTH CTAJI CYIIECTBEHHO MEHBIIIE KOHCTAHTHBIX; MOSBUINCH
KOJZbI, paboTatomye ©0€3 TPYNHOoBOW AaNMpPOKCUMAIIUA CEYCHUH HEUTPOHHBIX W
ramma-peakiuii. [Ipu Takom noaxoje ucnoiab3opanue ouonamoreku bBHAB-93.01a crano
CEpbE3HO OTPAHMYEHO B BHJY OTCYTCTBUS COIJIACOBAHHBIX OUOJIMOTEK KOHCTAHT MJIs
JIETaJIbHBIX PAcYETOB C ONHCAHUEM JHEPreTHUUYECKOM CTPYKTYpPhl CEUEHHUM, a TaKXKe
HECOBMECTUMOCTh C TIOTOYECYHBIMU JAHHBIMU, HEOOXOIUMBIMH [JII COBPEMEHHBIX

MCTOOOB.
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DTO0 03HAYAET, YTO HOBAasl BEPCHSI KOHCTAHTHOTO 00ECTIEUEeHUS PaCYETOB PEAKTOPOB
BbH-600 u BH-800 nomkxHa ObITh copMupoBaHa Ha 0aze eAUHON OMOIMOTEKHU
omeHeHHBIX smepHbIX AaHHBIX (OS[]). Ha ceromusmuuii AeHh TakoW OMONMHOTEKON B
Poccun sBnsercs POCOOH/I. [Ipu 3T0M BakHO 00€ecreuuTh NPEeeMCTBEHHOCTb MEXTY
TPYNINOBBIMU U MOTOYEUHBIMU JJAHHBIMU (JJISI COTJIACOBAHHOCTHU TPYIIIOBOIO pacyeTa ¢
Metoaom MonTte-Kapio).

B kayecTBe OCHOBBI JIJIsi CO37]aHUSI TPYIIIOBBIX KOHCTAHT PEIICHO HCIOIb30BaTh
nanubie n3 oubmmoreku POCDOOH/I. [1epBas Bepcus 6ubimoTeku ObLTa OImyOIMKOBaHA
B 2010 rony — POC®OHJ/-2010. OOHOBICHWE IaHHBIX [JI1 TOIUIMBHBIX U
KOHCTPYKIIMOHHBIX MaTepUasioB ObLJIO akKymyiupoBaHo B Bepcuun POCDOH]I-2020.2.
Pacmpennass Bepcusi OMONMOTEKH, BKJIIOUYMBINAS COBPEMEHHBIC ampoOUpPOBAHHbBIC
JaHHBIE ceiuac ucnoib3yetcs moa HazpanueM POCDOOH/I-2.24.

Takum 00pa3oM, akTyaJbHOCTh AMCCEPTALIMOHHON padOThl 3aKIO4YaeTcs B
00eCreYeHUN COTJIACOBAHHOCTH MOTOYEUYHBIX M TPYIIOBBIX KOHCTAHT JJIsl PEIICHUS
3amad  compoBoxaeHusi peakropoB BbH-600 u BH-800 mno mnpenu3uoHHBIM H
11 Py3MOHHBIM KOJaM C YYETOM COBPEMEHHBIX TPEOOBaHUM.

JIJist 5TOrO B pamMKax JIHUCCEPTAIMOHHOW pabOThl OBLI CO3/IaH MPOTPaMMHBIN
komiiekc UCHUJIA, nns dopmupoBanusi OMONIMOTEKH TPYIMIIOBBIX KOHCTAHT ((opmat
BHAB) u OuOIMOTEKM KOHCTAHT C MOTOYEYHBIM CJIEKEHHUEM 3a DHEpPrueil HeUTpoHa
(popmat ACE) npu pacuere HeliTpoHHO-bu3nuecknx xapakrepuctuk (HOX) peakropon
Ha OBICTPBIX HEUTPOHAX.

CreneHb pa3padOTAHHOCTH TEMbI

Bo Bpems HamucaHus AUCCEPTAIMOHHON pabOThl OBUIM W3YYEHBI METONbI H
MOAXOJIbI B CTAThsIX, MPENPUHTAX U AJEKTPOHHBIX PECypcax C OMHCAaHUEM CO3JaHUs U
ananu3a (aitmoB OS] m OMONIMOTEK pEaKTOPHBIX KOHCTAHT. bbUTM paccMOTpeHbI
CYIIECTBYIOIIUE MPOrpPaMMHBIE CPEJCTBA MJisd MOUCKAa HH(POPMAIMOHHO-CIIPABOYHBIX
cBenenuit o spepHbix qanabix (EXFOR, JANIS u apyrue), mporpaMMHbIe CpeaCcCTBa JJIsI
MOJrOTOBKH SIICPHBIX AaHHBIX (Hampumep, mporeccuaroBbiii kogq NJOY [31], maket
nporpamMm GRUCON [32] u apyrue) B ¢hopMatsl, moTpedIsieMble paCYeTHBIMH KOJAaMHM

(ACE [33], BHAB, ANISN [34] u npyrue). Onupasick Ha MEXITyHapOIHBIN OIBIT U
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Mpexe BCcero Ha HakorieHHbIe apxuBbl HHGopMmaluu AO «['HL P® — ®B3W» no paboTe
C SIICPHBIMU JJAHHBIMH, C TIOMOIIBIO CO3IAHHOTO B paMKax 3TOW pabOThl TPOrpaMMHOTO
komriekca UCHUJIA Owuta chopmupoBaHa HoBasi OMOIMOTEKA TPYIIOBBIX KOHCTAHT
BHAB-P®22 nns pacdyeTa HEHTPOHHO-(PU3HMUECKUX XapaKTepucTuk peakropoB bBH-600
u bH-800.

Hean n 3axa4n padoThI

Llenpro nuccepTallMOHHON pabOTHI siBIsieTCs (popMUpoBaHUE HOBOW OMOIMOTEKH
rpymnmoBbix KOHCTaHT BHAB-P®22 ¢ yyeToM crneayrommx KpuTepues:

1) yueT JaHHBIX JUIS W30TONOB M ECTECTBCHHBIX cMeceld B  ¢opmare
BHAB-93 B rpymnmoBom (28 rpynm) u MyIbTUTPyHHOBOM (299 rpymim) NpuOIMKeHUsIX;

2) HCTIONTb30BaHKE alPpOONPOBAHHBIX OIICHOK HEUTPOHHBIX CEYCHUH TOTUIMBHBIX U
KOHCTPYKIMOHHBIX MaTEPUAJIOB;

3) obecrieyeHre TOYHOCTH Ha YpoBHE npoekTHOH oubmmoTekn BHAB-93.01a npu
nepexoe OT ypaHOBOM Ha MOJIHYIO 3arpy3Ky YpaH-TUTyTOHUEBBIM TOILUTMBOM;

4) obecrieueHHe MPEEMCTBEHHOCTH (DAiJIOB OICHEHHBIX JIAHHBIX W HOBOW
OMOIMOTEKU KOHCTAHT,

5) HEMPOTUBOPEUHUBOCTh  pe3ynbTaToB pacuera H®DPX ¢ pesynbratamu,
ITOJTyYE€HHBIMH NpH ucnosib3oBannn bHADB-93.01a;

6) BOSMOXKHOCTh ~ OIICHKHM  METOJAMYECKOW  COCTABISIONICH  IMOTPEIIHOCTH,
CBSI3aHHOM C TPYNIIOBBIM NPEACTABICHUEM HEUTPOHHBIX CEUECHUW, IPU pacueTe
OCHOBHBIX (yHKIIOHaI0B peakTopoB bH-600 u BH-800.

Boimonnenne 1enu paOOThl TMO3BOJUT MEPEUTH OT OMOJMOTEKH KOHCTAHT
BHAB-93.0l1a x ©Gonee coBpemenHoii Bepcun (BHAB-P®22) mnpu pacuerHom
CONMPOBOXIeHUHU 3KcIutyaTaiuu peaktopoB bH-600 u BH-800.

JUis TOCTHXKEHUS TOCTaBIEHHOW Leiau ObUIM pEelIeHbl CIENyIONIe Hay4HO-
TEXHUYECKHUE 3a/1auu:

1) co3nanue [TIK UCHUJIA, pean3yromiero Uk padboT ¢ SASPHbIMUA TaHHBIMU — OT
uxX Tomdopa 10 co3maHus TpynmnoBbix KoHcTaHT (popmat BHAB) m xoHcTanT ¢
NOTOYEYHBIM CJIEKEHHEM 3a sHeprueit Herrpona (hopmar ACE) nis npuMeHeHus npu

pacuere HOX peakTopoB Ha OBICTPBIX HEUTPOHAX;
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2) obecrieyeHrne aBTOMATU3AIMH ITpoliecca (OPMHUPOBAHUS TPYIIIOBBIX KOHCTAHT
JUIsl YMEHBIIEHHUSI 3aTPAu€HHOIO0 BpPEMEHM M YCTpPaHEHHUs OIIHUOOK, CBA3AaHHBIX C
YeJI0BEYECKUM (PaKTOpPOM;

3) noAroToBka HaAOOPOB OMOJIMOTEK IO PA3IUYHBIM COBPEMEHHBIM OICHCHHBIM
sanepubiM  naHHbIM B (opmare ACE s mpoBeneHus Kpocc-Bepu(UKAIIMOHHBIX
pacyeTos;

4) co3aHue CUCTEMHOTO apXHBa Pe3yJIbTaTOB pacueTa OCHYMAPK-IKCIICPUMEHTOB
U TECTOBBIX MOJIENEW NJs MpOBEACHUS BepU(PUKALMOHHBIX TECTOB B 0OOCHOBAaHHE
TOYHOCTH NMPEACKa3aHUsl pEaKTOPHBIX XapaKTEPUCTHK Ha OCHOBE OTOOPAHHBIX UJIM BHOBb
CO3/1aHHBIX (haiiI0B HEUTPOHHBIX TAHHBIX;

5) popmupoBaHne HOBOW BepcHHM  OWMOIMOTEKM  TPYIIOBBIX  KOHCTAHT
BHAB-P®22;

6) oreHKa METOTUIECKOM COCTABIISIONICH TOTPEITHOCTH BEIIMYMHBI KPUTHYHOCTH,
s dextrBHOCTU cTepkHEN CY3 1 SHEProBBIICIICHUS ITPU pacueTe Mo HOBOM OMOIHMOTEKE
IpyNIoOBBIX KOHCTAHT Jiisa peaktropoB bH-600 u BH-800;

7) BHEIpEHNUE HOBOW BEpPCHUHM OWMOJIMOTEKH TPYIOBBIX KOHCTAaHT B IPAKTHKY
pacueToB akTUBHBIX 30H peakTopoB bH-600 1 BH-800 mpu pacueTHOM CONpOBOKICHUH
AKCIUTyaTalluy JUIsl PEIICHMs 3a/1a4yd COTJIACOBAHHOCTU KOHCTAHT, UCIOJIb3YEMbIX MPHU
pacyere 1o MHXEHEPHBIM U IMPELU3UNOHHBIM KOJIaM.

Hay4nasi HoBU3Ha padoThI

Bnepssie qs conpoBoxkaenus peakropoB bH-600 u bBH-800 co3nana rpynnosas
BepcHsi OMOJMOTEKH KOHCTaHT, C IOMOIIBI0O KOTOPOM YyJIajioCh pEIIUTh 3ajady
COIJIaCOBAaHHOCTH KOHCTAHT, HCIIOJb3YEMBIX IpU pacyeTe IO WHKEHEPHBIM H
MPEIU3UOHHBIM KOJaM.

Co3znaH nporpaMMHBII KOMITIEKC, 00bEeTUHSIOUINHN UK paOdOT 10 KOHCTAHTHOMY
00ECIIEYEHUI0 PpACYETOB PEAKTOPOB Ha OBICTPBIX HEUTpOHAxX: BKIOYas OTOOp
oubnuorexkn ucxoanbix ¢ainoB OSJl, ux nepepaboTKy B pasinuuHble (opMaThl IJis
IPAKTUYECKOrO HCIIOJIb30BAHMS, MPOBEACHHE BEpU(DUKAIIMOHHBIX pAcdyeToOB IS
ONpeNeNeHusl pacyeTHbIX mnorpemHocTel. Co3laHue NpPOrpaMMHOrO KOMILIEKca

IMO3BOJIACT COXPAHUTDH HaAKOIJICHHBIN 3a JOJITUC T'OAbI OIIBIT (I)OpMI/IpOBaHI/ISI I'pyHIIOBbIX
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KOHCTaHT, YCKOpSET MpOLENypy HUX MOArOTOBKH, CHUXKAET OIIMOKY, CBA3aHHYIO C
YeJIOBEYECKUM (PaKTOPOM.

C HCIIOJIb30BaHUEM HOBOM OnOIMOTEKN IPYIIIOBBIX KOHCTAaHT
BHAB-P®22, npoBeneHbl Bepu(HUKAIIMOHHBIE pacyeThl U 0OOCHOBAHBI METOJIMYECKHE
pacyeTHbBIC TIOTPEITHOCTH JIJIsl BEJTMYUHBI KPUTHIHOCTH, d(pdexTuBHOCTH cTepkHen CY3
Y DHEPTOBBIICICHUS.

Teopernueckasi M NpakTU4ecKasi 3SHAYUMOCTD

1. C ucnonb3oBanuem mporpaMmuoro kommiekca MCUIA chopmupoBana u
BepudunrpoBana Oubmmoreka rpynnoBbix KoHcTaHT BHAB-P®22 nana pacuera
HEUTPOHHO-(U3UYECKUX XapaKTEPUCTUK aKTUBHBIX 30H peakTopoB bH-600, bH-800.

2. bubnmuotexka rpynmnoBeix KoHCTaHT bBHAB-P®22 Brmioumna B cels
MIPOBEPEHHBIE COBPEMEHHBIE OLIEHKHM HEUTPOHHBIX CEUEHH [JI TOIUIMBHBIX U
KOHCTPYKIIMOHHBIX MaTEpPHAJIOB, a TaKXKe€ MYJIbTUTPYIIOBBIE 3aBUCUMOCTH ISl BCEX
MaTepHaoB.

3. C wucnosb30BaHUEM TMOATOTOBICHHBIX TpymmoBbiXx KOHCTaHT BHAB-P®22
OLICHEHa METOJUYECKas COCTaBIAIONIAs TOrPEIIHOCTH, CBSI3aHHAs C TPYNIOBBIM
IIPEICTABICHUEM HEUTPOHHBIX CEYEHUM.

4. bubmuoteka koHcTtaHT BHAB-P®22 mpomnuta kpocc-Bepudukanumo C
npoekTHo# onbimoTexoit BHAB-93.01a.

5. HoBas Bepcusi rpymmoBbix koHCTaHT BHAB-P®22 BHeapena B MpakTUKY
pacueroB peaktopoB BbH-600 wm BH-800 ¢ wucnonb30BaHMEM pACUETHBIX KOJIOB
TRIGEX [35], MMKKENO [36] u koxy benospckoit ADC TEDECT-M. [onyuen Akt
oT 23.12.2024 Ne 224/2.2-34/365 (cm. npunnoxenue A).

MeToa0J10rMsl 1 METOABI MCCIEJOBAHUS

st popmupoBaHus HaIe)KHON OMOTUOTEKH TPYTIIOBBIX KOHCTAHT, HEOOXOAMMOM
JUTSL BBIYUCJICHUS] HEUTPOHHO-(PU3NYECKUX XapaKTEPUCTUK PEAKTOPOB, padOTAIOUIMX Ha
OBICTPBIX HEUTPOHAX, OBUIM UCTIOIB30BAHBI CIIETYIOUIUE METOJIbI HCCIIEIOBAHUS.

1. Jlna Bepuduxanuu 6udmmotexk O/l onpenenensl kputepun oT60pa OeHUIMaPK-
SKCepUMEHTOB. OHU JOJDKHBI: ONHUCBHIBATH OBICTPHIA DHEPreTUUECKUN CIEKTP

HEHUTPOHOB; 00JIa1aTh XapaKTEPUCTUKAMU, KOTOPHIE B OOJIbIIIEH CTETICHH COOTBETCTBYIOT
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peanabHbIM OBICTPBIM PEAKTOPHBIM CHUCTEMaM (OMHUCHIBAEMBIA CHEKTpP, TOIIUBHBIN
COCTaB, COCTaB KOHCTPYKIIMOHHBIX MATEPUAJIOB); UMETh PA3IMYHBINA TOIUIMBHBINA COCTAB,
BKJItOUYasi COOPKH C BBICOKMM OOOTAIICHUEM IO YPaHy U ILTyTOHHIO.

2. Ha ocHoBe kputepueB oTO0Opa O€HUMApK-3KCIEPUMEHTOB COCTABJIEH CIIHUCOK,
BKJIFOUMBIINI. KOMITAKTHBIE METAJUTMYECKHe COOPKU C BBHICOKOOOOTAIIEHHBIM ypaHOM
(GODIVA, FLATTOP-25 u apyrue) u turyronuem (JEZEBEL, FLATTOP-Pu u npyrue)
u3 MexayHapoaHoro crpaBounuka ICSBEP Handbook [37]; Obictphie peakTopHbie
CUCTEMBI, MOJECIUPYIOIIUE COCTAaB AKTUBHBIX 30H peakTopoB Tuna bH ¢ ypaHoBon
3arpy3koi (coopku tura ZPR) u ¢ 3arpy3koit MOKC-tomuBom (coopku tuna ZPPR) u3
MexyHapoaHoro crnpaBounuka IRPhEP Handbook [38]; TecToBbie Momenn akTHBHBIX
30H PEaKTOPOB Ha OBICTPHIX HEUTPOHAX.

3. Pacyer BeIMUYMHBI KPUTUYHOCTU OCYIIECTBIISIETCSI C MCIOJB30BAaHUEM METO/a
Mounrte-Kapno (mpeumsuonnsnii kox MMK: pacuer B rpynmax — MMKKENO;
noroueunsblii pacaeT — MMKC [39]) u muddy3uonnoro koga TRIGEX;

4. I1o pe3yapTaTam Kpocc-BepupUKauy OMOIMOTEK OLEHEHHBIX SACPHBIX JaHHBIX
copMyIMPOBaHbI PEKOMEH AU IO BBHIOOPY MCXOIHBIX (ailioB 1yisi (OpMHUPOBAHHS
HOBOM OMOJIMOTEKHU TPYNIOBBIX KOHCTAHT.

5. C momomkto nporeccunrooro kogaa NJOY moarotosneHs! Gpaitsibl HEUTPOHHBIX
JAHHBIX B TPYIIIOBOM (28 rpynn) U MyabTUTpynnoBoM (299 rpynn) npuOiarKeHuH.

6. [IpoBenenne Kpocc-Bepru(DUKAIIMOHHBIX PacyeTOB B 000CHOBaHHE 00eCTICUCHUS
TOYHOCTH pE3yNbTaTOB, NOJy4eHHbIX N0 BHADB-P®22 B cpaBHEHHMH ¢ NpPOEKTHOM
oubnuotexoit BHAB-93.01a, Bnusitomux Ha MPOEKTHBIC XapaKTEPUCTUKU aKTUBHBIX 30H
peaktopoB bH-600 u bBH-800.

Takum 00pa3oMm, METOMONOTHSI W METOABl HCCIEIOBAHMs, HCIOJIH30BAaHHBIC B
JUCCEPTAlMOHHON paboTe, MO3BOJSAIOT MOJYYUTh HAACKHYI0O U anpoOMpPOBAHHYIO
OMOIMOTEKY IPYNIOBBIX KOHCTAHT.

IoJ10:xeHus1 padoThl, BLIHOCHMbIE HA 3aIUTY

1. ITporpammusiii komruieke MCUJIA 11s TOATOTOBKY M BHEIPEHUSI OMOIMOTEKN

rpynnoBbiX KoHCTaHT BHAB-P®22 B npaktuky pacuetoB peaktopoB bH-600 u BH-800.
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2. CUCTeMHBI apXWB pe3yjbTaTOB pacuera OeHYMapK-IKCIIEPUMEHTOB U
TECTOBBIX MOJIeJIeN PeakTOPOB sl BepuuKaiuy OUOIMOTEK KOHCTAHT.

3. bubmuorexka  rpymmoBeix  KoHCTaHT BHAB-P®22  ana  pacuetHoro
COMPOBOXKICHUS dKcIUTyaTanuu peaktopoB bH-600 u BH-800.

4. Pe3ynbTaThl pacyeTHOrO aHalIM3a peajbHBIX cocTOosiHUM peakTopoB bH-600 u
BbH-800 ¢ ncnonb3oBanneM 6uOIMOTEKH rpynnoBbix KoHCTaHT BHAB-P®22.

CreneHb 10CTOBEPHOCTH

@ailsibl KOHCTAaHT IS PACyeTOB IMOJArOTABIMBAIMCH C HUCIOJb30BAHUEM
nporieccuHroBoro koaa NJOY'. /I npoBepKu TOCTOBEPHOCTH MOTYYEHHBIX IAHHBIX ITPU
HOJIFOTOBKE KOHCTAHT NpuMeHsiics nakeT nporpamm GRUCON.

Pe3ynbratel HEUTPOHHO-(PU3WYECKUX PACUETOB TOJYYEHBI C  MOMOUIBIO
arTecToBaHHbIX Pocrexnagzopom mnporpamm TRIGEX (artectanmonnslii macnopt
Noe 313 ot 09.10.2012), MMKK (artectannonnsiii macnopt Ne 314 ot 09.10.2012),
MMKC (arrectanmonnsiit macriopT Ne 474 ot 20.11.2019).

Anpodanus pe3yabTaToB

Marepuanbl, NOpeICTaBIE€HHbIE B JAMCCEpTallMM, OBLIM J0JOXKEHbl Ha 4
MEXIYHAPOIHBIX U 4 MEXKBEIOMCTBEHHBIX KOH(PEPECHIIHSIX

1) Hayuno-texnuueckass koHpepenuus «HelTpoHHO-pH3MUecKue MpoOIIeMbl
atomHo# sHepretuku (Helitponuka-2022)» (¢ 31 mas no 3 utons 2022 r., OOHHMHCK,
Poccus);

2) «MexayHapoaHas Hay4HO-TIpaKTUYecKas KOH(pepeHus MOJIOZBIX
CHEIUAINCTOB, YYeHHBIX W acrupanToB (Bonra-2022)» (¢ 5 mo 9 cenrsdps 2022 r.,
bBO HUAY MU®DU «Bonray, Teepckas 061., Poccus);

3) «XVI Mexnaynapoanas koHbepenuus «be3omacHocth ADC M HOArOTOBKA
KazpoBy (26-27 oktsi0pst 2023 r., O6HUHCK, Poccus);

4) «XXII nayunas mkosia Mosionbix ydeHbix MBPAD PAH» (23-24 mas 2023 1.,
Mockga, Poccus);

5) «XXIII nayunas mkona Monojabix yuenbix UBPAD PAH» (14-15 mas 2024 r.,

Mocksa, Poccus);
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6) HayuHo-TexHnueckass KoHpepeHuus «HelTpoHHO-pu3NYecKue MnpoOaeMbl
atomHou sHepretuku (Heirponuka-2024)y» (28-31 mas 2024 r., O6uunck, Poccus);

7) XVII Mexnynaponnass koHdpepennus «3ABABAXMHCKHWE HAYYHBIE
UYTEHU» (19-23 mas 2025r., r. CHexuHCK, Poccus);

8) I MexayHaponHass HaydHO-TEXHUYECKass KOH(EpPEHIHs sl CTyICHTOB,
MOJIOJIBIX YUYEHBIX U CTIeNHUaIicTOB: « COBpEMEHHBIE MOAX0/IbI 1 HHHOBALMU B aTOMHOMU
sHepreTrke» (23-24 oxktsa6ops 2025 r. HoBoBoponesxk, Poccus).

Hyonukannu

OcHoBHBIE MyOJIMKAlMKU MO TEME JUCCEPTAIMU W3JIOKEHBI B IIECTH CTAaThAX B
XKypHanax, BXogsamux B nepeyeHb BAK:

1. ITanoga, /[.B. Pa3paboTtka MHTepakTuBHON CHcTeMbl Mcnonb30BaHus sSAEPHBIX
Hanneix (MCUIOA) / J1.B. Ilanosa, S.B. JIpsiuenko, M.IO. Cemenos, A.A. Ileperymos,
C.B. 3abpoackas, K.B. TeikneeBa, [.B. JImutpues, M.H. Cmronsie, ['.H. Mantypos,
T.I1. Cokon, O.B. Cynotrauukas // Bompocbl aTomMHOW Hayku W TexHUKH. Cepus:
AnepHo-peakTopHbie KOHCTaHTBI. — Ne 3. — 2022. C. 27-38 (aBTOpCTBO HE pa3/IENICHO).

2. Ilanosa, JI.B. Cocrosinue pa3zpaboTku 0a3 JaHHBIX SACPHBIX KOHCTAHT ISt
pacueToB ObICTpBIX peakTopoB Ha ocHOBe POCD®OH/] 1 BHAB-P® / I".H. ManTtypos,
C.B. 3abpoackas, A.A. 3yiikoB, .B. Jlesuenko, H.A. Menera, B.A. MuiiuHs,
J.B. ITanoBa, A.A. Ileperymos, O.O. IleperymoBa, M.IO. CemenoB, M.H. Cntonses,
K.B. TrikneeBa // Bonpockl atomHOM Hayku U TexHHKU. Cepus: SnepHo-peakTopHBIC
koHCTaHThI. — Ne 3. — 2022. — C. 19-26 (aBTOpCTBO HE Pa3/CICHO).

3. [Tanosa, /I.B. ®opmupoBaHue CUCTEMbI TPYIIIIOBLIX KOHCTAHT JIJIi HEUTPOHHO-
(GU3MYEeCKUX pacyeTOB pPEaKTOPOB Ha OBICTPBIX HEUTpOHAX Ha OCHOBE (ailioB
ouodmorexku POCOOH/I-2020.2 / E.Il. ApepuenkoBa, A.B. [Ipsiuenko, I'.H. ManTypos,
C.B. 3a6ponckas, B.A. Mummn, J[.B.IlanoBa, A.A.Ileperymnos, M.IO. CemeHnos,
N.B. Topmbites, E.I1. JIsnun // NU3BecTus By30B. Snepnas snepretuka. — Ne 2. — 2024.
— C. 155-169 DOI: https://doi.org/10.26583/npe.2024.2.13 (aBTOPCTBO HE pa3aeiicHO).

4. ITanoBa, [.B. IIporpammusiii komimiekc WCHUIA 118 KOHCTAHTHOIO
oOecrieueHus: pacyeToB 0OBEKTOB UCIOJIb30BaHUsI aTOMHOM 3Hepretuku / J[.B. [1aHoBa,

A.B. Ipsiuenko, C.B. 3abpoackas, I.H. Mauntypos, A.A. [leperymos, M.}O. CemeHos,


https://doi.org/10.26583/npe.2024.2.13
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T.II. Coxon // W3Bectus By30B. SnepHas osHepretuka. — Ned, — 2024,
— C. 155-167. DOI: https://doi.org/10.26583/npe.2024.4.13 (aBTOpCTBO HE Pa3ACICHO).

5. IManoBa, /I.B. IIporpammusiii komruiekc ['EDECT-M / A.M. bonabipes,
E.®. CenezneB, E.IL Jlsnun, A.M. TyukoB, C.I'. CronspoB, S.C. I'aiiTaHOB,
N.10. YepHbI110B, A.A. Tleperynos, M.IO. CemeHoB, N.B. TopmbIes,
E.Il. ABepuenkoBa, B.A. Mummn, J[.B.IlanoBa, B.B.Jloce // W3Bectus By30B.
Snepnas DHEPreTHKA. — Neo 3. — 2025. — C. 217-236. DOl:
https://doi.org/10.26583/npe.2025.3.15 (aBTOPCTBO HE pa3iaeiicHo).

6. [TanoBa, JI.B. Bepuduxanus Oubnmmoreku koHctaHT BHAB-P®22 nnsa
HEHUTpOHHO-(pU3NUeckux pacuetoB peaktopoB BbH-600 m BH-800 / JI.B. I[lanosa,
A.A. Ileperynos, I'.H. MautypoB, M.IO. CemenoB, B.A. Mumun // W3Bectust By30B.
Snepnas SHEPreTHKA. — No 1. — 2026. — C. 134-147. DOl:
https://doi.org/10.26583/npe.2026.1.16 (aBTOPCTBO HE pa3ACicHO).

JIMYHBIA BKJIAJ aBTOpPa

1. Pa3paboran nporpammusbiii komiuiekc MCUJIA 115t HOATOTOBKU M BHEAPEHUS
OMOMMOTEKM TPYyNIOBBIX KOHCTAHT B MPAKTUKY pacueTtoB peakropoB bH-600 u BH-800.

2. Co3nian MOAYJIb 1J1sl CPAaBHEHHS 3aBUCUMOCTH CEUEHUI OT S3HEPIHH ISl pa3HbIX
THUIIOB SIICPHBIX PEAKIIMil HA OCHOBE TpauuecKoi BU3yaau3aliu.

3. OcymiecTBieHa aBTOMATH3aIM TIporiecca paboThl ¢ (hailamMu SASPHBIX TaHHBIX
B pamkax [IK MCHUJIA:

— pa3paboTansl mabdaoHbl BXoaHbIX 3aiannii NJOY 1 GRUCON niist moaroToBKu
IPYIIOBBIX U TOTOYEYHBIX TAHHBIX;

— niepepadoTaHbl MOCTIPOLECCHHTOBBIE MPOrpaMMbl (BKJIFOUAsi MEPEHOC KOJAA C
Lahey Fortran na Intel Fortran) mist monrotoBku nqaHHbiX B popmare tTadmui BHAB u nx
KOHBEpTAIlMW B OMHAPHBIN BU/T;

— CO3/IaHa MOCTMPOIIECCUHTOBas IporpaMma GOpMUPOBaAHUS CIIy)eOHOTO (aiina
XSDir s npoeaenus pacueroB mo MCNP.

4. ChopmMupoBaH apxuB pe3ysibTaTOB pacyeTa OCHUMAPK-IKCIEPUMEHTOB H

TECTOBBIX MOJI€JIE PEaKTOPOB HAa OBICTPHIX HEUTPOHAX:


https://doi.org/10.26583/npe.2024.4.13
https://doi.org/10.26583/npe.2025.3.15
https://doi.org/10.26583/npe.2026.1.16
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— oToOpaHbl OEHYMApK-IKCIIEPUMEHThl U TECTOBBIE MOJENU JJs BepU(DUKALUU
OMOIMOTEK KOHCTAaHT MPUMEHUTEIBHO K pacueTaM ObICTPHIX PEAKTOPOB;

— MOATOTOBJICHBI HA0OPHI OMOIMOTEK MO PA3NUYHBIM COBPEMEHHBIM OLIEHEHHBIM
anepHbiM  JaHHbIM B (opmare ACE 1y npoBeneHHs Kpocc-BepU(pUKALMOHHBIX
pacyeTos;

— MPOBECHBI pacueThl OTOOpPAHHBIX OCHUMAPK-IKCIEPUMEHTOB W TECTOBBIX
MOJI€EJIEH 10 MOArOTOBJIEHHBIM OLIEHEHHBIM SJCPHBIM JaHHBIM.

5. Cozmana OubOmmoteka rpynmnoBeix KoHCTaHT BHAB-P®22 ¢ mnomoirsio
[IK UICUJIA, BKiIOYash OCHOBHBIE HEHTPOHHBIC ceuyeHHUs, (PAKTOphl PE30HAHCHOM
CaMOSKpaHUPOBKH, Kod(dduuueHntsl Jlormiepa, CHEKTpbl A€NEHUS MJii OCHOBHBIX
TOIUTMBHBIX HYKJIUIOB, JAHHBIE 110 3aM1a3/bIBAIOIINM HEUTPOHAM.

6. BbInoaHeH pacueT OCHOBHBIX ITPOEKTHBIX XapaKTepucTHK peaktopoB bH-600 u
BbH-800 ¢ wucnons3oBanuem OubOMMOTEK rpynnoBbix KoHcTaHT BHAB-93.0la u
BHADB-P®22, a umeHHO: napameTpa KpUTUIHOCTH, 3aI1aca PEAKTUBHOCTH, TEMIIA IIOTEPH
PEaKTUBHOCTH Ha BBITOPAHUE TOIUIMBA, TEMIIEPATYPHOIO U MOUIHOCTHOTO 3(PPEKTOB
peakTUBHOCTH, 3PdeKTUBHOCTH OAMHOYHBIX M rpynn PO CVY3, sddektuBHON n0au
3ana3bplBaloIIMX HEUTPOHOB, PACIPENEICHUS MTOJIsI SHEPTOBBIICICHUS.

/. BbITIOJIHEHA OIIEHKa METOJIMYECKOM COCTAaBISIONIECH MOTPEIIHOCTH MapaMeTpa
kputuyHocTH, 3 dextuBHocTH Tpynn PO CVY3 u 3HeproBwlaeieHUs] NPU pacyeTe 1o
HOBOM OMOIMOTEKE TPYNIOBBIX KOHCTAHT 1ijisi peakTopoB bH-600 u BH-800.

O0bem U cTpyKTypa padoTsl

JluccepTaiysi COCTOUT U3 BBEJEHUS, UEThIPEX IJ1aB U 3akitoueHus. OOumii oobem
nucceptanuu 162 crpanuiisl, B Tom yucie 60 pucyHkoB, 26 Tabauir. CIUCOK TUTEPATYPBI
COJICP>KUT 58 HAUMEHOBAHU.

baaroxapuocTu

ABTOp  BBIpaXaeT HCKPEHHIO  MPHU3HATEIBHOCTH CBOEMY  HAyYHOMY
pykoBoautento, Ilepecyoosy Anmony Anexcanoposuuy, 3a €ro BHUMaHUE U MOJIIEPKKY
B IIPOLIECCE BBHIMIOJIHEHUS JAHHON pabOTHI.

ABtop Onaronapen: Koweesy Braoumupy Huxonaesuuy, 3abpoockoii Ceemaane

Bacunvesne u Maumyposy [ennaouro Huxonaesuuy 3a TOMOIIb B BOMpPOCAX
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KOHCTAHTHOTO 0O€CleueHUss pacyeToB M KOHCYJIbTAllUM B BOMPOCAX OINpPEACIICHUS
MOTPENIHOCTEN HEUTPOHHO-PU3NUECKUX XapakTepucTuk; Cemernosy Muxauny FOpvesuyy
3a ToMoIIb B (hopMupoBaHuM HaOopa OEHUYMAPK-IKCIIEPUMEHTOB M TECTOBBIX MOJICIICH;
Muwuny Bsuecnasy Anexcanopoéuuy 3a MOMOIIb B MPOBEIECHUU BepUPUKAIIMOHHBIX
pacyeToB B OOOCHOBaHME MPUMEHUMOCTH OWOIMOTEKH TPYIIOBBIX KOHCTAHT
BHAB-P®22; /lvauenko Ane Buxkmoposne n Coxony Tapacy llaénosuuy 3a moMoups B
CO3/ITaHUM MHTEP(PEHCHBIX U CEPBUCHBIX MOAYJIel mporpamMMmHoro komriekca MCUJIA;
Kynyvo I'anune Anamonvesne u Conomonosoti Hamanve Bradumuposne 3a 3ameyanus u
oMotk B oopmiieHuu nuccepranuortoi padotsl no 'OCT; komtekTuBy 1adopatopuu
No 12 3a momoms B MpOBEAEHUU TECTHpOBaHUs nporpammHoro komrmiekca MCUJIA;
KOJUIEKTUBY Jabopatopur Ne 11 3a COBETHI U IIEHHBIC 3aMEUaHUsl MO MPECTABICHUIO

ﬂHCCGpTaHHOHHOﬁ pa6OTI>I.
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IJIABA 1 IPOTPAMMHBINA KOMILJIEKC UCHUJIA

JIoCTOBEpHBIE ~ SANIEPHBIE JAaHHbIE MIPAOT KIOYEBYKD POJIb B HAyYHBIX
UCCJICIOBAHMSIX H pa3pabOTKax, B TMPOCKTUPOBAHUM U OKCIUTyaTallil aTOMHBIX
AIEKTPOCTAHIIUNA. ODTH JaHHBIC HE3aMEHUMBI B PA3IUYHBIX OOJACTIX TPUMCHCHUS
AJIEPHBIX TEXHOJIOTMHM, BKJIOYasl IMPOU3BOJCTBO M HCIIOJIb30BAHHUE PATUOU3ZOTOINOB,
MEUITMHCKYIO JTO3MMETPHIO0, Pa3pabOTKy JIa3epOB W yCKOPHTENICH, WCCICIOBAHUS B
TEPMOSIIEPHOM SHEPTETUKE, MOHUTOPHUHT OKPY>KaIOIIEH CPEAbl U KOHTPOJIb MAaTEPUATIOB.

C MoMeHTa Hayaja pa3BUTUSI aTOMHOM OTPACiy HAKOILJIEHO OTPOMHOE KOJIMYECTBO
SJIEPHBIX JTAHHBIX, KOTOPOE HYK/IA€TCS B CUCTEMAaTU3alluu U COXpaHeHuu. B yactHoCcTH,
nepexon peakropa bH-800 Ha monHyro 3arpy3Ky CMENIaHHBIM YpaH-TUIyTOHUEBBIM
TOIUJIMBOM U TUTaHBI MO BKJIFOYEHUIO MUHOPHBIX aKTUHHUJIOB B TOIUIMBHBIA IUKJI CTaJIH
MPUYMHON YBEIUYEHUSI KOHCTAHTHOM COCTABJISIONIECH NOTPEITHOCTH. JTO NOAYEPKUBAET
HEOOXOMMOCTh aKTyallM3allMKi CYIIECTBYIONUX OMOIMOTEK PEaKTOPHBIX KOHCTAHT, a
TaKke MoAU(GUKAIIMA UHCTPYMEHTOB, C KOTOPBIMU OHU PabOTaroT.

B »T0if cBsA3M ObUIa MHHUIIMMPOBAHA pa3pabOTKa MPOrPaMMHOTO KOMILIEKCA
NCHUIA (cokp. oT «HHTepakTuBHas Cuctema Hcnosib3oBaHus siaepHbIX JAHHBIXY).
OYHKIMOHAJIBHBIE BO3MOXHOCTH 3TOTO KOMILUIEKCA MPEBBIIAIOT PAMKH CTaHJIAPTHBIX
nHpopMarmoHHo-cripaBouHbIX cucTeM. [lomb3oBarenu 1K MCHUJIA Moryt He TOJBKO
OCYILECTBIIATh TpaUUECKUil aHamu3 siACPHO-(PU3NUECKUX JaHHBIX, HO U YIPaBJIsATh
daiinamMmu OMONMOTEK OIICHEHHBIX SAEPHBIX JAHHBIX, HA OCHOBE KOTOPBIX MOYKHO
chopMupoBaTh HOBYIO OMOJIMOTEKY KOHCTaHT M MPOBEPUTH €€ C IMOMOIIbI Habopa
OCHUMAPK-IKCIEPUMEHTOB. JTO HMMEeT KPUTHUYECKOE 3HA4YeHUe Ui PacUYeTHBIX
UCCJICIOBAHUM B 00JIACTH OBICTPHIX PEAKTOPOB M 3aMBIKaHUS SJIEPHOTO TOTUIMBHOTO
[MKJIa, a TakXKe JJIs BepU(PUKAIMKM W BAIUIANMHU pa3padaThIBAEMbIX MPOTPAMMHBIX
CPEIICTB KaK B paMKax (hyHIaMEHTAIbHBIX, TAK ¥ MPUKIIATHBIX HAYYHBIX UCCIICIOBAHUN.

B rnaBe 1 moapoGHO ommcaHa apXUTEeKTypa nmporpaMmuoro komriekca MCUJIA,
MIPUBEJICHO OMHCaHWE WHTEP(DEHCOB U MPUHIMIIOB pabOThl OTACIBHBIX MPOTPAMMHBIX

QJICMCHTOB.
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1.1 Onucanue nporpamMmmHoro komiuiekca MCHJIA

CoznaHHbli B paMKaxX JUCCEPTALMOHHOM pabOThl MPOTrpaMMHBIA KOMILIEKC
NCUJA ob6benuuun B cebe MaccuB sI€pHO-(PU3MUECKUX NaHHBIX U WHCTPYMEHTOB
pa®oThl C HUMU B TIPOTPAMMHOM Cpelie C MOHSATHBIM WHTEPAKTUBHBIM HHTEp(EHcoM,
KOTOPBI CIIOCOOEH YNPOCTUTH MOUCK CIIPaBOYHOM MH(OPMALMU O HYKJIUAAX, a TaKXkKe
NOJATOTOBKY OHOJIMOTEK KOHCTAaHT B S3HEPreTHYECKH HENPEPHIBHOM H TPYIIIOBOM
npenacraBieHusx. Kpome toro, mporpammuseiii kommuiekc MCHUJIA mnpepocraBisier
MOJIb30BATENI0 BO3MOKHOCTh IPOBOJUTH BEpUPUKALMIO CPOPMUPOBAHHBIX C €ro
NOMOIIbI0 OMOMMOTEK Ha Habope OeHUMapK-IKCIEPUMEHTOB U3 MEXKIyHAPOIHBIX
cupaBounukoB ICSBEP Handbook wu IRPhEP Handbook, a Ttakxke wu3
AKCIIEPUMEHTAIBbHOM 0a3bl KoMILIekca Kputuueckux cteHa0B AO «'HI PD — ®ON».

Taxoil QyHKIMOHAN HEOOXOAUM JUIsl MPOBEACHUS PACUETHBIX HCCIEIOBAaHUI B
o0nacTh peakTopoB Ha OBICTPBIX HEUTpOHAX, BepUPHUKALMU U BaTUAALUU
pa3padaTbIBa€MbIX MTPOTPAMMHBIX CPEACTB, KaKk B paMKaX (PyHIaMEHTaJbHBIX, TaK U B
paMKax MPOEKTHBIX HAyYHBIX Pa3pabOToOK.

B pesynbrare npojaenanHo paboThl ObLT pa3paboTaH MPOTPAMMHBIN KOMILIEKC
NCUIA, obecnieunBarominii paboTy HE3aBUCUMBIX (DYHKIIMOHAJIOB, IPEIHA3HAYEHHBIX
TUISL:

— ynpaBiieHuss OuMONIMOTEKaMH OLICHEHHBIX SAEPHBIX JAHHBIX, TpaduyecKoro
CPABHUTEJIBHOIO AHAIM3a JIaHHBIX C [EJbI0 HCCIEAOBAHMS IPUMEHHMOCTH H
ONTUMAJIBHOTO BbIOOpa (aillioB HEUTPOHHBIX AAHHBIX AJ MOJTOTOBKM OHOIMOTEK
KOHCTaHT KOHKPETHOT'O Ha3HAYEHUS,

— (popMUpOBaHUsl HOBBIX (DANJIOB PEAKTOPHBIX KOHCTAHT B SHEPreTUUYECKH
HEIPEPHIBHOM, TPYIIIOBOM U MYJIbTUTPYNIIOBOM MPEACTABICHUSIX;

— BepuUKaIy OMOINOTEK HEHTPOHHBIX TAHHBIX B DHEPTETUICCKU HETIPEPHIBHOM
U TPYNIOBOM NPEACTaBICHUAX Ha Habope OeHUMapK-dKCIEPUMEHTOB M TECTOBBIX
mozenen u3 cuctemuoro apxusa [IK UCHU/IA.

[IporpaMmMHBIil KOMIUIEKC 00ECIIeYnBaeT:

— MHTCPAKTHBHOC YIIPABJICHHUC 3JICMCHTAMU Fp&(bPI‘I@CKOI‘O dHaJIM3a JaHHBIX,
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— BO3MOXKHOCTh TMOJKIIOUEHUS] PA3IUYHBIX OHOIMOTEK OIEHEHHBIX SJIEPHBIX
naHHbIX B opmare ENDF-6;

— paboTy aJITOPUTMOB aBTOMATHYECKOTO CO3JaHUS BXOJHBIX PACUCTHBIX 33 IaHHM
JUUIs UHTerpupoBaHHbIX MmporieccuHToBbIX Ko710B NJOY 1 GRUCON,;

— IOCTYIl K OOIIKMpPHOMY HaOopy OeHUMapK-dKCIEPUMEHTOB KPUTHYECKUX U
MOJKPUTHYECKIX PEAKTOPHBIX CHUCTEM, a TaKKe IOJIHOMACIITAOHBIX MoJIemei
DHEPreTUYCCKUX PEaKTOPOB Ha OBICTPHIX HEHUTPOHAX C BO3MOXKHOCTBIO TIPOBEIACHUS
BepU(UKAITUY UMEIONIUXCS WK BHOBH CO3IaHHBIX (haliJIOB KOHCTAHT.

[Iporpamma BkiIIO4YaeT B ce0s Mpe- U MOCTIIPOIIECCOPHI JJIsi 0OecTieueHust padoThl
BCTPOCHHBIX ()YHKIIMOHAIBHBIX AJITOPUTMOB U MIPEIOCTABIICHHUS MOJIH30BATEIIO CIIPABOK
Y KOMMEHTapHUeB 0 paboTe cO BCEMHU dJIEMEHTaMU UHTEpdeiica.

IIporpammusiii  kommiekc MCUJIIA — 3TO JIOKaJdbHOE MPUIIOKEHUE CPEbI
pa3zpadbotkn WPF (Windows Presentation Foundation) ajis Hay4HBIX COTPYIHHKOB U
WHXXEHEPOB (PU3UKOB, paboTarONUX B 00JIaCTH UCTIOJIb30BAHUS SJICPHBIX TAHHBIX.

IIpu co3manmu MCHUJIA Obl1  peann3oBaH CBSA3HBIM METOJ HaIlHUCAHUS
KOMIIOHEHTOB MIPOTrpaMMBbI: JIJIsl CO3/IaHusl THOKOTO MHTepdeiica mMprUMEHEHbI CTUJIEBbIC
pernieHus, 00ecreunBaroue HHTYUTUBHO TIOHSITHOE YNPABICHUE; JIOTHKA TTPUIIOKCHUS
HalMcaHa Ha s3bIke mnporpammupoBanus C#, KpomMe TOTO, WHTETPHPOBAH Psif
BCIIOMOTATENIbHBIX MPOTPAaMM U CEPBUCHBIX MOJYJICH, HAMMCAHHBIX Ha S3bIKAX
nporpammupoBanust FORTRAN 90 u Python.

TpeboBanus 1151 padoThl IU(PPOBOI MIIATHOPMBL.

Bepcus oneparmonnoii cuctemsr Windows ue ke 7, Astra LinuX — He HmKe
1.7.5.9, Bepcus .Net Framework — He Hmke 4.5. IlomnmepxuBaembie apXUTEKTYPHI:
64-paspsnnas (x64). TpeboBanust K 000PYI0BAHUIO: TIPOIIECCOP C TAKTOBOM YACTOTOM HE
Hwke 1,6 I'T, 4 I'6 O3V, 4 I'6 cBoOOAHOTO IMTPOCTPAHCTBA HA KECTKOM JHUCKE.

Ha pucynkax 1.1 u 1.2 moka3aHbl OCHOBHOE MEHIO U OJIOK-cXeMa oOIiei
CTPYKTYpHbI IiporpammHoro kommiekca MCHUJIA.

KoHnenmsi  apXuTeKTypbl TporpamMmbl  00beauHSAECT (YHKIIMOHAIBI TPeEX
HE3aBUCUMBIX MOJyJIel: paboTa ¢ MH()OPMAIMOHHO-CIIPABOYHBIMU JJAHHBIMU B paboueit

cpene «Kapra HykmmmoB»; o0paboTKa HEHUTPOHHBIX JaHHBIX B pabouel cpene



27

«IlogroroBka KOHCTaHT»; BepuduUKauusg OMOIMOTEK KOHCTAaHT B pabodeil cpene

«Bepudukamms».

3
=@

\\\\\\I
—1

m

Ha base WPF.

WCWAA npeaHasHayeH AAA BU3YaaM3aLum 1 yNpolleHNa paboTbl € AAePHLIMM

AaHHBIMW M3 PasnyHbIX eunbvorek.

MpaBoo6naaatens: AO “THL, P-d311"

KAPTA HYKNNAOB

nchniA

VCWNAA - nporpaMMHbliA KOMMNAEKC ANA GUBMKOB N MHXKEHePOB, paspaboTaHHbIi

NOArOTOBKA KOHCTAHT

BEPUDUKALINA

O

D3N
POCATOM

Pucynok 1.1 — Uatepdeiic 0CHOBHOTO MEHIO

nK
ncnaA CEJIEKTOP
: JIAHHBIX
KAPTA BANVMAALMNSA / |
i l HYKNMA0B BEPUOUKALIA
CMPABOYHbIE TPAGUYECKNIA n APXVB
AAHHbIE MoAynb R - PE3Y/IbTATOB L
PACYETA
BEHYMAPKOB
OUEHEHHbIE
AJIEPHBIE 1€ NOArOTOBKA
AAHHBIE "7 KOHCTAHT
. PE3Y/IbTATbI
AAHHbBIE A PACYETA
MO/b30BATENS _ | NONb3OBATENA
LAHHBIE o
Re L SREATENS > NJOY / GRUCON
CPABHEHME & |
> HEWTPOHHbIX «— T Y
CEYEHUM OLIEHEHHBIE
| S |
JAHHbIE L
MAPAMETPbI MOTOYEYHBbIE
NMOArOTOBKM KOHCTAHTbI

Pucynox 1.2 — O6mas cxema apxutektypst UCUIA

PYMMOBLIE
KOHCTAHTBI

CBOAHAA

—> CIMPABOYHASA

TABJTMLA

TPAGUYECKMIA
MOAY/b

v

FPA®UK
OTK/TOHEHUIA
¢-3)

B crnenyromux pazaenax nogpoOHO pacCMOTpPEHbI Bce (yHKIMOHATBHBIE MOYJIH

U onucanbl anroput™Msel ux padotsl B [IK UICHUIA.
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1.2 Onucanue padoueii cpeanl «kKapTra HyKJIHI0B»

B kauectBe MHGOPMAIIMOHHO-CIIPABOYHON CHCTEMBI B MPOTPAMMHBIN KOMILJIEKC
NCUJA wunHTerpupoBaH MOIYyNb Tpaduueckoil Bu3yalu3allM, I[IOKA3aHHBIM Ha
pucynke 1.3. Ero oCHOBHBIM 3JIEMEHTOM SIBJISICTCS MHTEPAKTUBHAs KapTa HYKJIHJIOB,
KOTOpasi COCTaBJIECHA Ha OCHOBE JaHHBIX W3 OHOIMOTEKH (ailyloB OLIEHEHHBIX
HeUTpoHHBIX TaHHbIX POCDOOH/I.

[Iporpammubiii  komrmiekc HMCHUJIA  maer 1monb30BaTeNr0  BO3MOYKHOCTH
IPOCMATpUBaTh M rpaUyecKd CpPaBHUBATh 3aBUCUMOCTH CEUYEHH OT SHEPruu JJis

PAa3HBIX THUIIOB SACPHBIX PEAKIIUM.

.....

A EEE L

i' 4

Pucynoxk 1.3 — UnTepdeiic padbodero okna «KapTta HyKIuI0B»

NCUIIA conepxut ciaeayrone KIacchl SACPHbIX TaHHbIX:

— OIICHEHHBIC s/IepHbIe JaHHbIe (aitioB Oudauoteku POCOOH/];

— orieHeHHBIE snepHbie nanubie oudamorexk ENDF/B, JEFF, JENDL;

— TPYNIOBBIC s/iepHbIe naHHble Onbanorekun bBHAB-P®10;

— CIIPaBOYHBIE TAHHBIE U3 TAOIHIIBI SIAECPHBIX MACC M SHEPTHI peaKITnii;

— CHPaBOYHBIE TaHHBIE O CTAOMIBHOCTH SIIEP U MEPHOaX MOIypacnaia;
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— CJIOT JIJIsl TIOJKJTFOUEHMS TI0JIh30BaTeNIbcKON Onbmmoteku B popmare ENDF-6.

B paGouem okHe mporpaMMbl TakKe MpeICTaBlIeHbl CIIpaBoYHas UHQOpMalus U
MTOMCKOBBIN HHTEpPEiC.

OyHKIMSA TOHWCKAa HYKIHUJIOB TMPEACTaBIsSEeT CO00M TpW ajJbTEepPHATHUBHBIX
CEJIEKTOpa: AaBTOMATHYECKMUA TIOMCK 1O Ha3BaHUIO (1), HHTEpakTHBHash KapTa
HYKJIHJIOB (2) M CITUCOK, HMeroIuXcst u30TonoB (3) (cM. pucyHok 1.3).

B mnone 3 Ha pucynke 1.3 mpu 3amycke paboThl rpaduyecKoro MOIYJis
0TOOpakaeTcs CrpaBoYHast MH(POpMAITHsI — PEKOMEHIAITNH TI0 UCTIOJIH30BAHUIO TAOJIHAIIBI
HYKJIU0B. [locie Toro, Kak moyib30BaTelb BHIOEPET UHTEPECYIOMINI €T0 HYKIIUI, B 9TOM
M0JIE TOSIBSTCS CIPABOYHBIE JaHHBIC: SIEPHBIE CBOMCTBA; WMMEIOIIMECS JaHHBIE O
CCUCHHSIX Pa3IMYHBIX SACPHBIX pPEaKIui (MOXKHO BHIOpaTh BHJ TPEACTABICHHUS —
tabnuia wim rpadux). Ha pucynke 1.4 mokazaH mpumep NpPEACTABICHUS SIEPHBIX

nmaaHbix L U-235.

» | ® u2ss/MT=1 mabmua - 0o x
‘ U235/ MT =1 : (n.total) Hacrpoiiku rpadwka | U235/ MT = 1: (ntotal)
1E05 | | \
i — 3Heprun, 38 Ceuenue, GapH
1E-05 36955.82
1.26E-05 334294868
— ANHEAHEA WKaA 1.56-05 3017441
1E0 1.896-05 27021.2678
338aHMH. NOrapugMUUYECcKan Wekana
2E-05 26131.92

2.52E-05 23465.0827
1E03 % [aHHbIE OCH Y Makcmmym 30000000 275E-05 2228552
3.465E-05 19872.2806
Qce Y 3.5E-05 19754.15
441E-05 17796.8189
SE-05 16527.78
6.3E-05 149509112

MuHnmym 1E-05

Ceuenne, bapn

1E02 T E NMHERHAA WKana

NorapugmMuUueckans Wweana 7.5E-05 13495.34
9.45E-05 120854432
0.0001 11687.78
Makcumym  36955.82 0.000126 10572.9848
0.00015 9543.943
0.000189 8547.28708

Murumyns 5.642991

1E01

Mp
0.0002 8266.179

1E00
Chpocums 0.000252 742334359 ]
1E-05 {E-04 1E-03 1E-02 1E-01 1EO0 1EO1 1EO2 1EO3 1EO4 1EOS 1EO6 1EO7 1EOS 0.000275 7050.551 Z
Onepras, 3B Coxpannis rpagmk 0.0003465 623785669

Pucynok 1.4 — [IpeacraBnenue 3aBUCUMOCTH MOJIHOTO ceueHust oT 3Hepruu st U-235

Kak noka3ano Ha pucyske 1.4, okHO npencraBiieHus rpaduka (CM. pucyHok 1.4 —
nosie 1) mMeeT COOCTBEHHOE MEHIO, KOTOpPOE II03BOJISIET HACTPOUTh Tpaduk B
COOTBETCTBHHM C 3alpOCOM TIONb30BaTeNsd. MEHIO HACTpPOWKM BKIOYaeT B cels

pa3IMYHbIe BKJIAJIKU: IIIKaja, Ha3BaHWE rpaduka M OCeH, JaHHBIC OCEH, CeTKa, P,
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nerenaa. Hactpoliku rpaduka mnosib3oBaTellb MOXET COPOCHTh K HACTpPOMKaM IO
YMOITYaHUIO, & UTOTOBBIN rpaduK SKCIOPTUPOBATH B «.pNQY» daiii.
TabinyHOe npeICcTaBIEHNE TaHHbBIX AAET MOJIb30BATEII0 BO3MOKHOCTh COXPAaHUTh
YUCJICHHBIE 3aBUCUMOCTH JUI JAJBbHEHIIEr0 WX MCIOJBb30BAHUA BO BHEIIHUX
MporpamMmax.

Ha pucynkax 1.5 u 1.6 mokazansl rpadudeckue HHTEpPEHCH ABYX MPOTpamMmM.

I Local N SIG U235

File Tools Selected Help

L Cross sections

Incident neutron data I/ U235 | MT=1 : (n,total) / Cross section

— RUSFOND-2010
—— ENDF/B-VI.1

Juepria, MsB

Pucynok 1.5 — I'paduueckuit uarepdeiric JANIS

U235 MT=1 rpagux

U235/ MT = 1 : (n,total)

1E04 T

1E03

Ceuenite, Gaps
f
o

1E01 T

1E00 T

1E-01 1E00 1E01 1E02 1E03 1E04
Sneprus, 3B

— ENDF-B-VILI

ROSFOND-2020

Pucynox 1.6 — I'paduueckuii uatepdeiic MCHJIA
boulo  mpoBeneHO cpaBHEHHE DJIEMEHTOB TIpaUuecKoro  MpeiCcTaBICHHS
crpaBounbix gaHHbBIX [IK UCUJIA u IIC JANIS. [Ins storo 8 JANIS u UCUJIA Gbutn
MOCTPOCHBI TpadMKU CpPaBHEHMS JAHHBIX O MOJHOM ceueHuH peakuuu s U-235 u3

oubnnorexk POCOOH/I-2010 u ENDF/B-VII.1.
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Janee Obl1a mpoBeeHa Kpocc-Bepu(PUKalUs CIPABOYHBIX JAHHBIX OMOIMOTEKU
POCO®OH/I-2010 u3 apxuBoB manubix JANIS u UICUJIA. Ha pucynke 1.7 mokazaHo

CpaBHEHUE TPa(UKOB 3aBUCHMOCTH TTOJTHOTO CEUEHUS Peakiuu oT sHepruu mist U-235.

1E+04

MCUAA
— — —JANIS

1E+03

1E+02

Ceuenue, OapH

1E+01

1E+00
1E-01 1E+00 1E+01 1E+02 1E+03 1E+04 1E+05

DHeprud, 3B

Pucynok 1.7 — CpaBuenue cnpaBoudbsix nanHeix MCUJA u JANIS

BunHo, 4TO JaHHBIE HE MPOTUBOPEYAT JIPYT PYTy, a rpa)uKu CXOAATCS BO BCEX
Toukax. CieoBaTenbHO, MOKHO CHIE€TaTh BBIBOJ O TOM, YTO (DyHKLIHMOHAJ Ipaduyueckoit
BHU3yaJM3alMH CIIPABOYHBIX JAaHHBIX ITporpaMMHoro komriekca MCHUJIA coorBeTcTByeT
oOmienpunsIToMy ¢opmaty paboThl MO BHU3yaJIbHOMY aHAJM3y JaHHBIX OUOJIUOTEK
OIICHEHHBIX SJIEPHBIX JaHHBIX. DyHKIMOHATBHBIE BO3MOXHOCTH JANIS u o6bem
CIIPAaBOYHBIX JAHHBIX, PEICTABIECHHBIX B HEM, 3HAYUTEIIBHO PEBOCXOAAT BO3MOKHOCTH
[IK UICUJIA. Tem He MeHee, BaKHO OTMETHTh, 4To pazpadorka MCUJIA He ctaBuia
1esbI0 co3aanue noixHoro anaisora JANIS; ona Obla cocpenoToueHa Ha peanu3alnu ero
KItoueBor QyHkuu — rpaduueckoro ananuza. B To xe Bpems B UICHUJA ynpanock
CO37aTh HAJIEKHBI WHCTPYMEHT JUIsl TpaUdecKOTO CpaBHEHHS JNaHHBIX W3 (hailioB

OMOJIMOTEK OIICHEHHBIX SIACPHBIX JaHHBIX.
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1.3 Onucanue padoueii cpeabl «I1oAroToBKa KOHCTAHT»

Bropas KHOIIKa OCHOBHOrO MeEHIO — paszgen «lloaroroBka KOHCTaHT».
OyHkuMoOHANIBHO paboTa 3TOrO d3JEMEHTa pa3/iejieHa Ha JBa OCHOBHBIX OJOKa B
COOTBETCTBHUH C UCIIOIB3YEMOM MPOTrpaMMOoii mepepadoTKH (HailIoB OLEHEHHBIX SACPHBIX
naHHbIX — NJOY mnn GRUCON. PacemotpuM GyHKITMOHAT 3TOTO MOJYJIS HA TIPUMEPE
uHTepderica 00pabOTKH OLIEHEHHBIX SIEPHBIX JaHHBIX C MOMOIIBIO MPOIIECCHHTOBOTO
koma NJOY.

Ha pucynke 1.8 mokazano ocHoBHOe MeHIO nHTepdeiica «IloaroToBka KOHCTaHTY.
31ech MOJB30BaTENIb MOXKET BbIOpaTh (popmaT, B KOTOpOM OyJAeT MOArOTOBJIEHA HOBas

T0JIB30BaTENIbcKasg OMOIMOTEKa KOHCTAHT MITH OTACJIbHBIC HYKJIIH/IBI.

. |
it
Fnasran ©ain  favHwe Cnpaska

Q6patoTka Gainoe ¢ NOMOLLLK NPOUECCUHIOBLIX KOAOE

BribepuTe npoueccuHrosesid ko ans obpabotkn dainos

NIOY 5 N 1

Brifiepute, B kakoW dopmart npecbpazosate AaHHbIE!

ACE

[

+ BuibepuTe $aiin OLEeHeHHBIX HERTPOHHBIX AaHHBIX HYKAWAE AN OCKONKE

+ Beibepute pafiouyio nanky, 8 KOTOPYH) COXPAHWTCA PE3YNLTAT NpeobpasoBaHus
* Beegure napameTps

+ Hakmute kHonky “MoaroToeuts dasn”

My k dainy Bribpats

Pabouan nanka Bribpate

Temneparypa, K 300

HapwcosaTs MaTpwLy NorpewHocTed

MoaroToeuTs dain

Pucynox 1.8 — Matepdeiic «I[loaroToBka KOHCTaHT)»

C nomomieto mporeccuarororo koga NJOY monb3oBaTeh MOXKET MOJATOTOBUTH
JaHHbBIE B CJIEAYIOMHUX opMmaTax:
1) popmar ACE - HeWTpoHHBIE [aHHBIE B HENPEPHIBHO-DHEPTETHUCCKOM

MPUOIMKEHUU JIJISl pacyeTa Mo MPEeNU3UOHHBIM KOJ/IaM, UCTIOJIb3YIOITNM MeTo] MoHTe-

Kapmno;
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2) bopmar BHAB-P® — sjepHble JaHHBIE B TPYIIIOBOM JHEPreTHUECKOM
NpUOJIMKEHUU U1l UCTIONB30BaHUA B pacyeTax Mo AU(PGY3UOHHBIM KOJaM M KoJaM
metona Monte-Kapo;

3) bopmar BHAB-P®22 — saepHble naHHBIE B TPYIIIIOBOM SHEPreTHUYECCKOM
npUOIIKEHUH «C TaBatomiei Toukoi» (B popmare BHAB-93E) nnst ucnonszoBanus B
pacueTax Mo npoeKTHBIM AU(PPY3UOHHBIM KOJIaM U KojaM MeTogaa MounTe-Kapio;

4) dopmar MATXS [40] — snepHble AaHHBIC B TPYIIIOBOM JHEPreTHYCCKOM
npUOIIKEHUU JJI1 PacueTHOr0 OOOCHOBAHHS SACPHOM paAMallMOHHONW OE€30MacHOCTH
PEaKTOPHBIX YCTAHOBOK CO CBUHLIOBO-BUCMYTOBBIM TEIZIOHOCHUTEIIEM.

Wurepdetic, moka3aHHblil Ha pucyHke 1.8 miisi Bcex BKIAIOK «BbIOOp (popmaTay
(mone 2) uMeeT NpUMEPHO OJMHAKOBYIO CTPYKTYPY, TO €CTh B MEHIO KaKI0M BKJIAJKH
€CTh TIOJIE ISl 3a/laHusl JTUPEKTOPHH, TJIe XPAHATCS HUCXOJHBbIC (haliIbl OIEHEHHBIX
AJIEPHBIX JTaHHBIX, MIOJIE JJIA 3a/laHus pabodeil TUPEKTOPHUH, TOJII HACTPOUKHU BXOIHBIX
napameTpoB (B JaHHOM cily4ae, Temneparypa) u knonka «lloaroroBurs daitin», kotopas
3allyCTUT aBTOMAaTHYECKOe (OPMUPOBAHUE BXOIHOIO 3aJaHUS B COOTBETCTBUM C

BBIOpAHHOM MOJIb30BATENIEM MMPOTrPaMMOI EpepadOTKHU OLICHEHHBIX SIIEPHBIX JaHHbIX.

1.3.1 ®opmupoBaHue NOTOYEUYHBbIX JaHHBIX B (popmaTe ACE

®opmat ACE coniepXuT JaHHbIE O HEMTPEPHIBHO 3aBUCAIINX OT SHEPTHH CEUCHUSIX
B KOHKPETHOM JHara3oHe (Hampumep, B 0OJACTH TEIUIOBBIX WM OBICTPBIX AHEPTUid).
OT1oT hopmaT mpeICTaBICHUS SACPHBIX TaHHBIX, B OCHOBHOM, UCTIOJIb3YETCS JIJIsl pacueTa
HEHUTPOHHO-(U3UYECKUX XAPAKTEPUCTUK PEAKTOpa HAa OCHOBE CIIOKHBIX JETaTbHBIX
MojeNied B MporpaMmax, peanusyroumx wmetoq Monte-Kapno. B aroit obGnactu
HauOOJIbIIIEE PACIPOCTPAHCHUE TIOMYUYUST aMEPUKAHCKUN TPOTPAMMHBIA KOMILUIEKC
MCNP [41], a Takxe oTeuectBenHbie ko6l MKKC u MCU-FR [42].

Jlnst monmyuenus snepHbix AaHHBIX B ¢popmare ACE B mporpaMMHOM KOMILIEKCE
NCHUJIA peann3zoBaH aJIropuT™M aBTOMATHYECKOTO CO3JAaHHMS BXOJHOTO 3aJaHUsA C
nomMoIisko nporeccuHroBbix k008 NJOY u GRUCON.

I[IK NJOY wucnonszyer HabOop MPOTpaMMHBIX MOMYJEH, KOTOPHIE MO3BOJISIOT

NoJIy4aTh JiepHbIe JaHHble U3 cTanaapTHoro popmara ENDF-6, Bkimtouas nndopmarimio
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O HEUTpOHAX U raMMa-KBaHTaX, B BUJE MOTOYEHHBIX WJIM MHOTOTPYMIOBBIX JAHHBIX B
cootBercTByomux (opmarax (ACE, GENDF, MATXS u npyrux). OTu [naHHbIE
UCTIONB3YIOTCSL UL pelIeHHs 3a1ady, Kak B AU(QPY3HOHHBIX KOAaX, TaK U B KOJAX,
OCHOBaHHBIX Ha MeTo e MonTte-Kapio.

[Taket mporpamm GRUCON mpencraBusieT coboit oteuectBeHHbIN aHanor NJOY.
OCHOBHOE pa3u4He 3aKI0YAETCS B CI0XKHOCTU SI3bIKA, UCIOJB3YEMOIO IS 3a/laHUs
napameTpoB nporpammbl GRUCON, 110 cpaBHEHMIO € S3bIKOM, puMeHsieMbIM B NJOY.
Takoe pazmuune oOycioBiaeno Tem, yto Moaynun GRUCON wumeror Oonee y3kue
(yHKIMOHAJIbHBIE BO3MOYKHOCTH, YTO MPUBOAUT K 3HAUYUTEIBHOMY YBEIMUYEHUIO
KOJIMYECTBA BAPUAHTOB UX KOMOMHALMH U BO3MOKHBIX BBIYUCIUTEIBHBIX MPOLECCOB.
DTO B CBOIO odepenb TpeOyeT OT MoJib3oBaTelss 0osiee riyOOKUX 3HAHMM O METolax
IpEeJCTaBICHUs JaHHBIX U crioco0ax ux o0paboTku. Bce KOMIOHEHTHI JaHHOW CUCTEMBI
UCITIOJIB3YIOT OOIIMII HabOp CTaHAAPTHBIX MOANPOTrPaMM, UTO IMO3BOJIAET 3P(HEKTUBHO
B3aMMOJICHCTBOBATH C SIICPHBIMU JAHHBIMU, TpecTaBiIeHHbIME B (popmate ENDF-6.

B Mupe goisiroe Bpemsi MIMPOKO UCIIOIb30BAJICS MpoueccuHroBbid ko NJOY kak
OCHOBHOW HHCTPYMEHT 00pabOTKH SIIEPHBIX TaHHBIX, OTHAKO, BO3HUKJIIA HEOOXOIUMOCTD
OOHOBJIEHUSI OUOIMOTEK KOHCTAHT JIJII MAaTEMATUYECKOTO MOJICTUPOBAHUS (DU3UIECKUX
MIPOLIECCOB B SIIEPHBIX YCTAHOBKAX C LIEJBI0 PACYETHOIO 0OOCHOBAHUS UX O€30MaCHOCTH.
HNmenHo mostomy mporiecc pa3Butusi maketa npukinaaabix nporpamm GRUCON 6wt
B0o300HOBIIeH. B mporiecce pazpaborku 1K MCHUJIA Obut yuteH 3TOT (PakT, MOITOMY
MOJIB30BATENIO TMPEJOCTABICHA BO3MOXHOCTh BBIOOpA MPOrpaMMbl JJisi MOJATOTOBKHU
(baiI0B KOHCTAHT.

st yno6cTBa mosib30BaTeNsl B (PYHKIIMOHANI 3TOTO pasnena go0aBlieHa OMIUs
aBTOMaThyecko moarotoBku (aitma XSDir (Cross Section Directory) [41] nns
nporpammbl MCNP. ®aiin XSDir cofepXxuT OCHOBHYO TaOJIHILy C ONIMCAHHEM aTOMHBIX
BECOBBIX KOI(DPHUIIMEHTOB U KaTAJIOT JAHHBIX JUTsI HYKJIUI0B, 33JaHHBIX MTOJIb30BaTEIIEM,
KOTOPbIE BKJIIOYAIOT: aTOMHBIA BECOBOM KO3 dUIIMEHT, uMs (aiina, myTh A0CTyNa, TUI
daitna, AMuHY 3amnMcu, TemrepaTypy, ¢iar TaOauibl BEPOSATHOCTU U JAPYTUE JTaHHBIC

(OTIIMOHANIBHO).
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Takum o0Opa3zoMm, umes cXoxui (QyHKIHOHaAN, padora mo moarotroBke ACE
daitnoB npu nomomu NJOY um GRUCON 6b1a ocHOBaHa Ha e€IMHOOOpa3HOM
aNropuTMeE 3aMyCcKa pacueTHHIX 3aaHuil. Ha OCHOBe JaHHBIX MOJIb30BATENS CHCTEMA
B aBTOMAaTUYECKOM pEXHME TOJArOTaBIMBAaCT BXOMHOW Qaiin I MmporpaMmbl
nepepabOTKM W 3amyckaer ee. V3MeHseMbIMU MapamMeTpaMHu BXOJHOTO 3aaHUs
SBJISIOTCS Ha3BaHWE HYKIWJA (CUMTHIBACTCS CHCTEMOW aBTOMAaTHYEeCKH W3 (aiia
MOJKJIIOYEHHON OMONMOTEKW) W 3aJaHHas ToJIb30oBaTeleM Temmeparypa. llocie
3aBepHIeHus] 00pabOTKM BXOJHBIX MAaHHBIX, IMOJB30BATENh IOJIYyYaeT TOTOBBIM K
UCIIOJIb30BaHUIO B Kojax meroga Monte-Kapno HaGop: OMOIMOTEKY HEHTPOHHBIX
JAHHBIX B DJHepreTudecku HenpepblBHOM TmpeacraBienun (ACE  dainer) s

3aJIAaHHOT0 Habopa TeMITepaTyp M ONMucaTeNIbHbIA KaTajor (XSDir daii).

1.3.2 ®opmupoBaHHe rpynnoBbIX JAHHBIX

['pynnoBele  KOHCTaHThl ~ NPEJCTABISAIOT COOOM  YCpPEIHEHHBIE  CEUYEHHUS
B3aUMOJEHCTBUS YacTUll (HEMTPOHOB, (POTOHOB) C SAAPaMU PA3IUYHBIX MaTEPUAJIOB,
paccuMTaHHbIe B 33JaHHBIX DHEPreTUYECKUX JuamnazoHax. ['pymnmoBoe MNpuOIMKeHue
IIPUMEHSIETCS JUIsl BBIYMCIIEHUS! IPOCTPAHCTBEHHBIX U DHEPreTUYECKUX PaCIpeeIeHUN
YacTUL, M aHaJIu3a OCHOBHBIX (YHKIHMOHAJIOB PEAKTOPHBIX YCTAHOBOK Ha OCHOBE
1 y3noHHbIX KoJ10B. K TakuM Kogam oTHOCATCS porpamMmMHbie koMiiekebl T EOECT
u 'E®ECT800 nns conpoBoxaenus: peakropoB bH-600 u BH-800 benosipckoii ADC.

Hcnonb3oBaHre rpynnoBOro NpuOIMKEeHHs ONpaBAaHoO, KOTr/Aa MOTEpsl TOYHOCTH
IIPU YCPEIHEHUM HE3HAUUTEIIBHO BIIMAET HA KOHEYHBIM pe3yJIbTaT, CyLIECTBYET
OrpaHUYEHHE [0 BPEMEHU pacyeTa Ui TpeOyeTcst ObICTPO MPOBECTU CEPHUIO OLIEHOUHBIX
pacyeToB.

B mporpammuom komrmuiekce MCUJIA peanuzoBaHa BO3MOXKHOCTbH IOJTOTOBKHU
BCEX OCHOBHBIX (popMaToB rpymnnoBbix KOHCTAaHT: BHAB-P®, BHAB-93E u MATXS (cwm.
pucyHok 1.9).

Paznen moarotoBku rpynmoBbix KoHCTaHT BHAB-P®22 (dbopmatr BHAB-93E)
aHasornueH Bkiaake bHAB-P®, omHako uMeeT psij JONMOJIHUTENBHBIX MapaMeTPOB

MOJTOTOBKY JaHHBIX, MOKa3aHHBIX Ha pUCyHKe 1.9.
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lnasHaa @ain [aHuole CnpabBka

ObpaboTka alinoe ¢ NOMOLWEIO NPOLECCUHIOBLIX KOAOB

BriBepuTe npoueccuHroselid koa ans obpaboTku dalinos

NJOY
BeibepuTe, B KaKoii GopMaT NpeobpasoeaTe AdHHbIE:
ACE BHAB-P® BHAB-P®22 MATXS nzoton MATXS pacteop

+ Boibepute daiin B popmate ENDF-6

+ Buibepute pabouyto nanky AnA cOXpaHeHMA BbIXOAHbIX Gaincs
+ Beeaute napametpel

+ Haxxmute kHonky "MoaroTtosuTe daiin”

MyTb k paiiny | Hanpumep, D\092U_236.rf22 Buibpath

Pabouan nanka  D:A\2025\01_WCWAA\InteractivePlatform-LAST-18-05\test1 BeibpaTh

BribepuTte onuuio 28-rpynnoBsoe NpubanxeHne
299-rpynnoeoe npubawxeHne
NOAroTOBKA KOHCTaHT B npubamxerun 28+299 rpynn
NOAFOTOBKa AaHHbIX NO 3aMasAblBakoLLNM HEATPOHAM

MoaroToBWUTL Gain ‘

Pucynok 1.9 — Bxnanka moarotoBku rpynmnoBsix koHcTaHT BHAB-P®22 B popmare

BHAB-93E

WNutepdeiic «OO0paboTka (aiiyioB ¢ MOMOIIBIO MPOIIECCUHTOBBIX KOAOB» IS
MOATOTOBKK TPynmnoBbIX AaHHBIX BHAB-P®22 umeer pacummupeHHbld (yHKIIMOHAT:
BBIOOP KOJIMYECTBA IHEPTETUUECKUX TPYMI U MOJATOTOBKA JAHHBIX IO 3ara3/IbIBAIOIUM
HelTpoHam (cM. pucyHok 1.9). [Ipu 3TOM pacdet BXOAHBIX 33JJaHUH MOKHO 3aITyCKaTh B

[UKIIE (pacueT 3alaHui 10 OUepeIn) WK napajiieabHo.

1.4 Omnucanue padoueii cpeabl «Bepupuxanus»

Tpetnii pazgen «Bepudukauus», peanusyer (yHKIMOHAN MO BepuUKauuu
OMOMMOTEK KOHCTAHT Ha HaOope OCHUYMAPK-IPKCIIEPUMEHTOB U TECTOBBIX MOJENEH H3
cucremHoro apxuna [ IK UCHUJIA, KOTOpBI COEPKUT ONMMCAHUE U PE3YJIHTATHI pacyeTa:

— TECTOBBIX MoOJIeNieli peakTopoB Ha ObIcTpbix HelTponax (bH-600, BH-800,
JOYO, FFTF u apyrue);

— OEHUMAPK-IKCIEPUMEHTOB MOJKPUTUYECKUX CUCTEM (OBICTphIE pPEAKTOPHBIE

CUCTEMBI U KOMITAKTHBIE METAITMYECKUE COOPKN);
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— OEHUMAapK-IKCIIEPUMEHTOB, COCTAaB KOTOPBIX TJAaBHBIM 00pa3oM OIpe/eseH
KOHCTPYKIIMOHHBIMU MaTepHaiaMH, i Bepudukanuu ¢ailioB KOHCTPYKIIMOHHBIX
U30TOIIOB;

— pacueTHBIX MojeNiel M3 SKCIEPUMEHTAIbHOM 0a3bl KOMIUIEKCA KPUTHYECKUX
cteH1oB AO «'HIL P® — ®3N»;

— KPUTUYECKUX PACTBOPOB C YPAHOBBIM U ILUTYTOHUEBBIM COCTABOM.

Ha pucynke 1.10 nokasan unrepdeiic paznena «Bepudukamus». OH UMeeT Tpu
(GyHKIIMOHATIBLHO CBSI3aHHBIX JIEMEHTA!

— TabMuIa C ONHUCAHUEM OEHYMAPK-IKCIIEPUMEHTOB W TECTOBBIX MOJIETIEH,
coaepxkamuxcsa B cucteMHoM apxuBe [IK MCUIA;

— UEpapXUI0 TIOMCKOBBIX CEJIEKTOPOB, C IOMOIIBIO KOTOPBIX IOJIH30BATEIb
BBIOMpAET HEOOXOAUMBIH JJ1s1 BepuuKaIy HA0Op SKCIIEPUMEHTOB;

— rpauueckoe Ipe/ICTaBlIEHUE pe3ysibTara Bepudukanuu OMOIUOTEK KOHCTAHT
JUTsl 3aJaHHOrO Habopa OEHYMapK-3KCIIEPUMEHTOB MUJIM TECTOBBIX MOJEIEH.

Paznen rmaBHoro mento «®aiim» (cMm. pucyHok 1.10) cogepKuT MEeHI0, ¢ TOMOIIBIO
KOTOPOTO M0JIb30BaTEb MOXKET 3arpy3UTh CBOM 3HAYEHUSI, MOJYyUYCHHBIC MTPU pacyeTe 1Mo
MOJATOTOBJIICHHOM UM OWOJIMOTEKE KOHCTAHT U CPAaBHUTb WX C PACUCTHBIMU U
IKCIIEPUMEHTAILHBIMY JaHHBIMH BEIOPAHHOHN ceprr OCHUMAPKOB U3 CUCTEMHOTO apXHBa
MPOrPaMMHOTO KOMILJIEKCa.

B cucremuom apxuBe IIK MCUA coxepkaTcs BXOJHBIE 3aJaHUs JISI BCEX
OCHUMAPK-IKCIIEPUMEHTOB W TECTOBbIX Mojeneil. C MOMOIIbI TJaBHOTO MEHIO,
MOJIB30BATENIb MOYKET MOJYYUTh K HUM JIOCTYT JIJIsl CKaYUBaHUS.

Paznen «Bepudukanus» mMeeT HepapXvi0 MOUCKOBBIX CEJIEKTOPOB, KOTOPHIC
MPEACTABIAIOT €000 Ha0Op XapaKTepUCTUK OCEHUMAPK-DKCIIEPUMEHTOB M JalOT
MOJIB30BATENIO BO3MOXKHOCTh MO100paTh BEpU(PUKAIIMOHHBIN HA00p JJI1 MHTEPECYIOMINUX
ero Moau(uKaluii ¥ mapamMeTpoB pacueTa:

1) BeIOOp THIa COOPKM WJIM TECTOBOM MOJCIH (HampuMep, MOJCIH PEeaKTOPOB,
cOOpKHU, MOICTIUPYIOIIHE OECKOHEUHBIE Cpeibl, 0O0OMOBI U TaK Jajiee);

2) BBIOOP TIO TOILUTMBHOMY COCTaBY WJIM JPYTMM XapaKTepUCTUKaM (Hampumep

HaJIMYKUC OTPAKATCILA, BU TCHJ’IOHOCI/ITGHH);
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3) BeiOop koma (MCNP, MMKK, MMKC), nmo KoTopoMy IOJy4eHO PacuyeTHOE
3HaueHue K03 PuimenTa pa3sMHOKEHUS HEUTPOHOB JIs1 BEIOpAaHHOTO TUTIAa OeHIMAapKa,
4) Be10op Oombmorexkn korcrant (ENDF\B-VIII.0, BHAB-93.01a u apyrue), 1mo

KOTOpOﬁ IMOJIYYCHO PACUCTHOC 3HAYCHNC KPUTUKU JJIA BI)I6paHHOFO THIIA 6th1MapI<a.

Bepudukaumn

- o X
InagHas @ain [laHHbie Cnpaeka
Hanuerosanne cBopkn Onucarine Skcnepument  Morpewsocts (secr Koa Bubnnoteka  PacueTHoe sHaweR CTAKASPTHAR MOTpELLHOCTS BomBi
IEU-COMP-INTER-005-001  |ZPR-6 assembly 64 a cylindrical assembly 09939 00023 MNP POCOOHA-2010 09943 0.0001 Mogenmposarie BeckoHeunod cped
with uranium exide fuel and sodium with a 4 CBopkw ZPR
thick depleted-uranium blanket Ly, 6
dHOBbIE COOpKW
IEU-COMP-FAST-004-001  [ZPR-3 assembly 12: a cylindrical assembly of 09972 00015 MCNP POCOOHA-2010 10015 0.0001 P P
highly enriched uranium, depleted uranium POCOOH/L-2010
and qraphite with an average U-235 POCOOHA-2.24
enrichment of 21 stom % ENDE/B-VI
IEU-MET-FAST-015-001  |2PR-3 assembly 6: a spherical assembly of 09956 00015 MCNP POCOOHA-2010 09985 0.0001
highly enriched ranium, depleted uraniurm, ENDE/B-VIILO
slluminium and steel with an average U-235 JEFF-3.3
enrichment of 47 stom % JENDL40
IEU-MET-FAST-016-001 fPRrE\ assembly 11: 3 cylindrical assembly of 09974 00016 MCHP POCOOR-2010 09965 0.0001 Copiut ¢ MOKC ronusom
ighly nriched uranium and depleted
uranium with an average U-235 enrichment of CBopkw ZPPR
12 atom % 3KCnepumeHTanbHele chopkv BOC
IEU-COMP-INTER-005-001 |2PR-6 assembly 64 a cylindrical assembly 09939 00023 MCNP POCOOHA-2.24 09934 0.0001 Coopk KEP
with uranium oxide fuel and sodium with a P
ik cepletectranionm blanket OpKM CO CTasHLIM OTpaxaTene
nracTonaont lzona i s F— 0 . wirun T Eh . KpuTueckve pacTsopsl
Moaenn SHepreTMueckux peakTopes
Tpaduk eepudrkaLmm Moaenu peakTopHbIx ycTaHOBOK
20
CHopku PRUVOST
Mowuck No KIKUYEBLIM CN0BaM
10
? - '
o 00 2 1
10
20
o N A N
5 P i 0““03 o
S @5 B gv
°7 & & o
e i 3% 58
e fos) NE W
@ @ @ ~
—skcnepumert @ POCOOHA-2010 @ POCOOHA-224 ® ENDF/B-VILI @ ENDF/B-VILO @ JEFF-33 JENDL-40 ‘ AoGasute CopocTs

Pucynox 1.10 — Untepdetic paboueii cpenbl «Bepudukaims»

[Tocne 3aBepiieHns Bepu(UKaLUU [10JIb30BATEIh UMEET BO3MOXKHOCTh COXPAHUTh
rpaduk B y100HOM dopmarte «.png» wim «.Jjpegy.

DTOT WHCTPYMEHT OyJAeT TOJe3eH IUIsl MpOoBeIeHHs Banuanuu / Bepudukaum
HOBBIX (DallJIOB pEAKTOPHBIX KOHCTaHT, aHajlu3a [EPEOLICHEHHbIX U BHOBb
MOJATOTOBJICHHBIX OWOJIMOTEK HEHUTPOHHBIX JAHHBIX KAaK B TPYNIOBOM, TaK M B

HCIIPCPBIBHO DHCPICTUYCCKOM IIPCACTABIICHHUN JAaHHBIX.

1.5 IIporpammublii komiuiekec MCHJIA: cpaBHeHMe ¢ aHAJIOTaMHU

[Iporpammusbiii  kommiiekc MCHUIIA obecreunBaeT OnepaTUBHBIA JIOCTYN K
MacCMBaM JaHHBIX M YHUCJIEHHBIM 3HA4YE€HMSIM, a Takke K HX TIpaduueckomy

NPECTaBICHUI0. DTO BO3MOXKHO Kak B Ipouecce GopMupoBaHus 0a3bl JaHHBIX, TaK U
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IIPU CPABHEHUU C aHAJIOTUYHBIMU JTAHHBIMU, MIPEACTABICHHBIMU B aKTyalIbHBIX BEPCHUSAX
BEIYIIMX MHUPOBBIX OHOJMOTEK OIICHEHHBIX SACPHBIX JaHHBIX Takux, Kak: ENDF,
JENDL, JEFF, TENDL, CENDL u npyrue.

B ocHoBe rpaduueckoro uHTepdeiica mporpaMmsl JISKUT OMOIMOTEKa OLICHEHHBIX
sanepubix gaHHbeix POCOOH/I. Kpome toro, UICHUJIA umeer GyHKIUHU MO CO3TAHUIO
OMOMMOTEK KOHCTAaHT KaK B HEMPEPHIBHOM, TaK W B TPYNIOBOM DJHEPTETHYCCKUX
NPUOIMKCHUSAX, W TTO3BOJISIET MPOBOJIUTh BEpUHUKAIIUIO CHOPMUPOBAHHBIX OMOINOTEK
KOHCTaHT.

Hust cozmanus [IK MCHUJIA Ob11 paccMoTpeH psasl HHGOPMAIIMOHHO-CITPABOYHBIX
CUCTEM, MPEACTABISAIONUX COOOW CTPYKTYpHUpOBaHHbIE 0Oa3bl JaHHBIX B BHJE BeO-
UHTEpPEHCOB WIH AECKTON-IPHIOKEHU. B 3ToM paszgene npuBEIEHO ONUCAHUE
CJIETYIOLTUX MPOTPAMMHBIX CPEJICTB:

1. UudopmaiimoHHO-CITPaBOYHBIE CUCTEMBI:

— 0a3a skcnepuMeHTanbHBIX HaHHbIX EXFOR Ha caiite MAT'ATD;

— 0a3a saepubix ganasix NNDC [43];

— YHHUBEpCaJIbHass OOBEIWHECHHAs CHCTEMa 110 aTOMHBIM SApaM | SIIEPHBIM
peakmmsam L[JIDPD [44].

2. Jleckron-npuiioskeHust 17151 paboTh ¢ aitmamu O /1

— JANIS;

— ENSDF _toolbox;

— EMPIRE.

U Te, u apyrue AaroT MOJIb30BATENO JOCTYI K CIPABOYHON MH(POpPMAIIUU, OXBAT
IIMPOKOT0 Habopa KIACCOB JAHHBIX JIJISl peaTU3aIii aHATUTUYECKUX METOIOB pabOTHI C
daiinamu sAepHBIX TaHHBIX. Hanbosee pacrpocTpaHeHHBIM MOIX0I0M SIBJISCTCS TOCTYTI
K YIOaIeHHbIM 0a3aM JaHHBIX TOCPEJICTBOM pa3MelieHus BeO-uHTepdeiicoB B
riobaneHOM cet WMHTepHer. TakoW moaxoa SBISIETCS OOMICNPUHATHIM CIOCOOOM
NpPSAMOTO  TMPEJCTABICHUS  OICHEHHBIX W OKCIICPUMCHTAIBHBIX  JIAHHBIX  OT
«TepBOMCTOYHUKAY. [I[pruMepoM TakuX JAaHHBIX MOTYT OBITH IMyOJIMKAIIMA OOHOBIIEHHBIX

Bepcuil OMOIMOTEK OLICHEHHBIX SAEPHBIX JaHHbIX Ha caiite MAI'ATO. Ha pucynke 1.11
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MOKa3aH MpUMep Mpe/CTaBleHUs WMH(OpPMAIMU O HEUTPOHHBIX CEUEHHUAX U3 0a3bl

skcriepuMeHTalbHbIX JaHHBIX EXFOR Ha calite MAT'ATO.

MIRequest #35913 www-nds.iaea.org 2024-04-22,14:42:02
Results: Reactions: 14 Datasets: 112
Data Selection
‘ Retrieve ‘ @ Selected (O Unselected O All ‘ Reset ‘ [Din new Window
Output: @X4+ [EEXFOR @MBibliography [JTAB []C4 [JPlotC4 CSV: O original @ basic ) universal Enarrow-font
Plot: [] Quick-plot (cross-sections)(Jungroup /product: [JJ Advanced plot [how-to] using (JC5 with @cm2lab; convert(] ratios to o
Narrow incident energy (optional), ev: Min: [ Max: ()
(J Apply(2A) Data re-normalization (for advanced users, results in: C4, TAB and Plots)

| n Display Year Ruthor-1 Energy range,eV Points Reference Subentry#P NSR-Key Info*
301 U 2 savo23sun,Tom),,s1c c4: MP=3  MT=1  0p=0
Quantity: [CS] Cross section
& 1 (0 #|i]X4|xa4]s OV)+ T4| Cov| 1957 .H.R.Regels 1.30e5  3.81e5 20
20 ﬂg@w: C8V)+ T4| Cov| 1987 R.R.Spencer+ 3.42e-1 2.09e4 7995
30 ﬂgw&: CSV)+ T4| Cov| 1986 A.¥.2antonov+ 3.43e-7 3.40e-5 25
4 (0 +|2]x4|xd+|= £8V)+ T4] Cov| 2.53e-2 1
5 (0 *|2|Xd|Xd+|= CW)+ T4| Cov| 1983 W.P.Poenitar 1.82¢6 2.03e7 &8
g™ 6 ﬂﬂﬂ&: C8V)+ T4| Cov| 1983 V.M.Morozov+ 1.52e6  2.00=6 144
700 #|2]x4|Xd+]= W)+ T4| Cov| 1981 w.P.Poenitar 4.80e4  4.81s6 47
8 (0 +|i]x4|xa+]= eW)+ T4| Cov| 1580 V.P.Vertebnyy+ 2.45¢4 1
9 (] +|2)X4|X4+]= CV)+ T4| Cov| 1974 R.B.Schwarsz+ 4.96s5  1.52e7 1680
100 ﬂﬂﬂw: C8V)+ T4 Cov| 1574 V.P.Vertebnyj+ 4.25e-2 9.39e-1 27
110 ﬂg@w: C8V)+ T4| Cov| 1973 L.Green+ 5.07e5 7.11e6 352
12 [+ 2f xa|xa+= csV)+ T4| Cov| $.03e5 9.92e6 336

Pucynok 1.11 — Ipumep npencrapnenus crpaBodHbix gaHHbIX EXFOR [24]

Hwxe npeacTaBieHo KpaTKOE OMMCAaHUE TPUMEPOB MH(OPMAIIMIOHHO-CITPABOYHBIX
CHCTEM, PEAJIM30BaHHBIX B BUJE BeO-UHTEP(HENCOB.

Hanwmonaneheiii 1ieHtp siaepubix gaHHbix (NNDC) cobupaer, omeHuBaeT u
pacmpocTpaHsieT JaHHble MO0 sAepHON (usuke s (QyHIAMEHTANbHBIX SIEPHBIX
uccienoBaHuM U TpUKIaAHbIX simepHbIX TexHodoruid. NNDC — »To MexmayHapoaHbii
OOI1IeTOCTYTHBIN AJEKTPOHHBIA pecypc Il XpaHEHHsS CIpaBOYHOM HHGOPMAIUU O
AnepHbIX naHHbIX. ba3a sanepHbix ganHbix NNDC, sBisieTcss pe3yabTaToM COBMECTHOMN
paboThl 1EHTPOB OO0paOOTKH MJAHHBIX W JPYTUX 3aUHTEPECOBAHHBIX YACTHBIX
opranm3anmii kak B CIIIA, tak u mo Bcemy mupy. Ha pucynke 1.12 mokazan mpumep
untepdeiica NNDC.

Oynkimonan NNDC Bxirouaer B cebs:

— OTKPBITBIM JIOCTYN K JAaHHBIM O CTPYKTYpE SiA€p U HU3KOIHEPTreTUYECKUX
AJICPHBIX PEAKIIUSIX;

— 1I0CTyn K OMONMOTEeKaM HKCIEPUMEHTAIbHBIX SJIEPHBIX JIaHHBIX, HApUMeEp,
ENSDF, ENDF, EXFOR u npyrue;

— cOOp ¥ OLICHKY SJIEPHBIX JaHHBIX.
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Pucynok 1.12 — Be6-untepdeiic NNDC [43]

Jpyroii mpumep 5SIEKTPOHHOIO pecypca, MPeIoCTaBISAIONIEro JOCTYH K
COpaBOYHOM HMH(OpPMALMU O SJEPHBIX JaHHBIX, — YHUBEpcaJlbHas OObEIUHEHHAS
CHUCTEMa IO aTOMHBIM SiipaM M SiACpHBIM peakuusiM LleHTpa naHHBIX (POTOSIIEPHBIX
skcnepuMentoB (LIJA®D) HUM snepnoir ¢usuku um. [[.B. Cxobenbubina MIY
uM. M.B. JlIomoHOcoBa. B paboTe ¢ sinepHbIMU JaHHBIMU aKTUBHOE YYacTHE PUHUMAET
LleHTp MaHHBIX MO SACPHBIM peaKIHsIM U CTpyKType siapa (LleHTp aToMHBIX U SAepHBIX
nanubix — L[AS/), PHIl «KypuatoBckuii unctutyt». Ha pucynke 1.13 nokazan

uHTepdeic caiTa.

Y
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ABTop: weo lanov.S
Search Publications

Pucynok 1.13 — Beb6-unrepdetic moucka crnpaBouHbix qaHHbIx DD [44]
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C nmoMomuipIo 3TOTr0 pecypca noiab30BaTelb MOKET HAUTH CIIPaBOYHBIE JaHHBIE TIO
AJIEPHBIM PEAKIUAM, WHUIMUPOBAHHBIM PA3JIUYHBIMU HAJIETAIOIMIUMHA YacTHIIAMH, a
TaK)K€ JIaHHbIE O CBOMCTBAX aTOMHBIX sIIEp U UX CTpyKType. Kpome Toro, kak mokazaHo
Ha pucyHke 1.13, morcKoBbIE CENEKTOPHI pa3/ieieHbl 0 TEMATHYECKUM IpyHam: MOUCK
JAHHBIX O SJIEPHBIX PEAKIHIX, O TApaMeTpax OCHOBHOIO Sipa U H30MEPHBIX COCTOSHHSX,
a TaKXe MOUCK MyOJMKalWi 110 JAHHOW TEMATHUKE.

Cucrembl, UMEIOIIME 3HAUYUTEIBHBI O0BEM JAHHBIX, TPATUIMOHHO SBISIOTCA
JECKTON-TIPHIIOKEHUSMU C JIOKAJIbHBIM apXMBOM JaHHBIX. B HUX copepaTcs HE TOIbKO
OMONIMOTEKN OLIEHEHHBIX SIEPHBIX JaHHBIX, HO M CIEUUAIU3UPOBAaHHbIE Oa3bl
(yHIaMEHTaJIbHBIX AaTOMHBIX JIaHHBIX. Takue CHUCTEMBbl OXBaThIBAIOT HPUMEPHO
OJIMHAKOBBIN MEPEUYEHb KJIACCOB JAHHBIX U UMEIOT CXOKUW (DYHKIIMOHAJ, B TOM YHUCIIE
paa QyHKUMIA BBIYUCIUTENBHOM 0OpaOOTKM JaHHBIX, HAIpPHUMEp, BOCCTAHOBIICHUE
NOTOYEYHBIX CEYEHUH B PE30HAHCHOM 00JIACTM M pacueT PE30HAHCHBIX MHTErPajoB.
[Tpumepsl nHGOPMATMOHHO-CIIPABOYHBIX CHCTEM JIOKAJIbHOTO TUIIA IPUBEACHBI HUXKE.

OpauM U3 caMbIX (PYHKIMOHAIBHO Pa3BUTHIX JIOKAJIBHBIX IPOIPAMMHBIX CPEJICTB
U1l paboThl ¢ 0a3aMM OICHEHHBIX siaepHbIX AaHHBIX sBiseTcs JANIS. JANIS Obun
paspaboran AreHrctBoMm 1o saepHou sHepruu (OECD) coBMecTHO ¢ KoMmIaHuei
«KomnerorepHas snekrponnka Akputanun» (AEIl, @panims).

JANIS (Java-based nuclear information software) — »to mporpamma mns
BU3YyaJIM3allMy U YIpaBJICHUS sJEepHbIMU AaHHbIMU. OCHOBHas 3ajiaya Mporpammbl —
NPEIOCTaBUTh MOJB30BATEN0 JOCTYI K YHCIOBBIM JAaHHBIM W TpaduuecKum
MPEACTaBICHUSIM 0€3 HeOOXOAMMOCTH TPEIBAPUTEILHOTO 3HaHUS (POPMATOB XpaHEHUS
unpopmaruu. JANIS obecreunBaeT BBICOKYIO TMOKOCTh MHTEp(eiica, YTO MO3BOISIET
yA0OHO CpaBHHUBATh pa3iu4Hble HAOOpHI sAepHbIX naHHbIX. Ha pucynke 1.14 mokazan
unrepdeiric JANIS.

JANIS — »T0 yHHBepcanbHOE CpeACTBO oOpaleHus ¢ 0a3aMu SIICPHBIX JaHHBIX,
koTtopoe coaepxkut Ooudmuorpadguueckue (CINDA), ouenenusie (popmar ENDF) u
sKcriepuMenTanbabie nannbie (popmatr EXFOR), Takue kak:

— JIaHHbBIE O pacIajie aTOMHBIX SI/IEp;

— BBIXOJbI IPH JICJICHUU,
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— JJaHHbIE O B3aUMOJCHCTBMM C YYETOM PE30HAHCHBIX MapaMEeTPOB,

SHEPreTUYECKON pa30MBKU U JIPYTUX MapaMeTPOB.
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Pucynox 1.14 — Untepdeiic JANIS

[Tonp3oBatremn JANIS Moryt co3pgaBaTh CBOM COOCTBEHHBIC Oa3bl JTaHHBIX,
KOMOWHUPYs Gaiiapl ¢ HawaydmaMu oreHkamu B ¢opmare ENDF wnm ¢aiiner u3
oubmorexk GENDF. BxitoueHbl BO3MOKHOCTU TTOMCKA PE30HAHCHBIX JTAHHBIX, JTAHHBIX
0 3aTyXaHUU W HKCIIEPUMEHTAJbHBIX JaHHBIX. TakXe JOCTYMHBI Pa3IUYHbIC BAPUAHTHI
YOPABJICHHUS TONEPEYHBIMH CEUCHUSIMH (JIMHEHWHbIE KOMOWHAIIMU, TPOU3BEACHUS U
COOTHOIIICHUS HA0OPOB JAaHHBIX M TPYIIIIOBOE YCpeAHEHHE). BakHBIM MPEUMYIIIECTBOM
JANIS sBnsercst ero kpocciiaTr@OpMeHHOCTh, JOCTUTHYTAsl 32 CUET peau3aii Ha
SI3bIKE TIPOrpaMMHpOBaHus Java, — paboTaeT MPaKTHYECKH HAa BCEX KOMITBIOTEPHBIX
ornepanuonHbix cucremax (Linux, Unix, Windows, Macintosh).

Eme onuu nmpuMep JeCKTON-TIPUIOKEHUS JJISI paOOThI C SIICPHBIMU JaHHBIMH —
nporpamma ENSDF toolbox mns pabothl ¢ daiiiaMu OIIEHEHHBIX SJICPHBIX JaHHBIX B
dopmare ENSDF (Evaluated Nuclear Structure Data File), paspabGorannas B
[TerepOyprckom mHcTUTyTE simepHoi dusmku Poccmiickoit Akagemun Hayk (ITMAD
PAH). D10 nporpammHuas 000104Ka, B KOTOPOM peain30BaH MHTETPUPOBAHHBIN MOIXO0/

K IPOIIECCY PeIaKTUPOBAHMSI M OLICHKH JAHHBIX B paMKaX padoTel MeXIyHapoJHOH ceTr



44
IICHTPOB SJEPHBIX AaHHBIX. [IporpamMmma MoOXeT OBITh MCIIONB30BaHA KaK B IMPOIECCE
OLICHKH SIIEPHBIX JaHHBIX IKCIEPTOM-OICHIIMKOM, TaK H B pPa0OTe MCCIICIOBATEIS WIIN
WH)KEHEpa, HYXKIAIOMIErocss B TMOJYYEHUM W aHajdu3e JaHHBIX O CBOWMCTBaX
BO30Y>KICHHBIX COCTOSIHUH aTOMHBIX siZiep M MEepexoJoB Mexay Humu. [lns ymoOcTBa
NoJroTOBKU U padoThl ¢ Habopamu ENSDF 6511 pazpaboTan mpoekT «pabodero cronay,

KOTOPBIM MOKa3aH Ha pucyHke 1.15.
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Pucynok 1.15 — Unarepdeiic ENSDF_toolbox [26]

«Pabouuit crom» mpencraBisier coOoil uHTepdenc, KOTOpbld 00beIUHSET
MHOECTBO (DYHKIIMIA, TO3BOJISISI MOJIb30BATENIO0 CO3/aBaTh HOBbIE HAOOPHI SIECPHBIX
JTAaHHBIX, 3arpy’aTh CYIIECTBYIOIIME, a TaKke 00padaThiBaTh M MPOBEPSATH JaHHBIC C
nomonipio BHemHuXx mnporpamMm. ENSDF toolbox wmmeer crnenwamu3upoBaHHBIN
penaktop s pabotel ¢ maHHeiMU B ¢dopmate ENSDF u mpemmaraer psin apyrux
BO3MO>KHOCTEH, CBSI3aHHBIX C COXPAHEHHEM PA3IMYHBIX JAHHBIX U B3aUMOJCHCTBHUEM C
BHEIIHUMU TIPUJIOKEHUsIMU. [IporpamMmma ncmosib3yeTcsi B yUeOHBIX HEJISIX U B COCTaBe
CHIEIUATN3UPOBAHHBIX TPOTPAMMHBIX MTPOYKTOB JJIS pAOOTHI C SIICPHBIMU JTAHHBIMHU.

EMPIRE — wmonynbHas cucteMa KOJOB SACPHBIX PEAKIUN, OO0BEAUHSIONAs
pa3JIMYHbIC SIICPHBIC MOJICNI U TIPEeIHA3HAUYCHHAS ISl PACYETOB B IIIMPOKOM JHAIa30He
SHEPruil M MAJAIOLIMX YaCTHI] TaKUX, KaK: HEUTPOHBI, MPOTOHBI, MOHBI (BKJIIOYas

TsKeJble HOHBI) Wi GpoToHbl. Ha pucynke 1.16 nokazano rnasHoe mento EMPIRE.
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Pucynok 1.16 — Unarepdeiic EMPIRE [27]

Kox y4duThiBaeT OCHOBHBIE MEXAHU3MbI SIACPHBIX PEAKIMNA H HCIOJIB3YET
pa3IMYHbIC PACUETHBIE MOJICNIU B 3aBUCUMOCTH OT uX Tumna. Cnenududeckas GyHKIMS
EMPIRE — yuer addextoB nunamudeckoii negopmMaiiuu ObICTPO BpaIAOIIEToCs sSapa.
OO6mmupHass OuOIMOTEKa BXOJHBIX IapaMETPOB BKIIOYAET JaHHBIE O Macce siep,
napameTpax ONTUYECKOW Mojienu, nedopMaliiid OCHOBHOTO COCTOSIHUS, JUCKPETHBIX
YPOBHSIX M Tak jajnee. Pe3ynpTaThl MOTyT OBITH MpeoOpazoBanbl B opmat ENDF-6 ¢
MOMOIIIbI0 UHTErpUpOBaHHOTO Koga EMPEND u nononHeHsl TaHHBIMUA O HEUTPOHHBIX
pe3oHaHCcax W3 CYIIECTBYIOMIMX OICHOK. [lakeT comepkutr mnoaHyr OuOIMOTEKY
AKCIepUMEHTANBbHBIX AaHHbIX EXFOR, aBTOMaTH4YeCKN U3BIIEKAEMBIX B XOJI€ pACUETOB.
Taxxke cucrema BKIIFOYAET MOAYJIb PacueTa HEUTPOHHBIX PE30HAHCOB M BO3MOKHOCTh
reHepaluu KOBapualuoOHHbIX MaTpull Metoaamu Kanmana u Monte-Kapio. Pesynprarsl
BU3yaIM3UpYIOTCS ¢ nomolbio makera ZVView. Cpenu noctouncts EMPIRE crout
OTMETHUTh, YTO C €ro MOMOIIbI0 OblIa MpPOBEJAEHA OIEHKAa HEHUTPOHHBIX pPEaAKIUi
amepukanckoi oubdamoreku ENDF/B-VI1.0.

Takum oO0pa3oM, Ha CEroJHSIIHUN JIeHb pa3paboTaHO JAOCTaTOYHO MHOTO
MIPOTPAMMHBIX CPEJICTB C IMUPOKUM CIIEKTPOM (PYHKITUH JIJIsI TOMCKA U aHATTN3a SIIEPHBIX
JNaHHbIX. OJTHAKO, HU OJTHO U3 MPEICTABICHHBIX MPUI0KEHU HE UMEET BO3MOKHOCTH MO
00OCHOBAHUIO TIOJITOTOBKHU (DAIJIOB HEUTPOHHBIX JAHHBIX MJIsi PACYETOB HEHTPOHHO-
(bU3NYECKUX XapaKTePUCTUK PEaKTOPOB. IMEHHO B 3TOM M 3aKIII0YAETCS] YHUKATHHOCTD
nporpammuoro komiiekca MCUJIA: o coueraer B cebe (yHKIMU aHANIM3a JAHHBIX U3

pa3HBIX OLIEHOK, MOJATrOTOBKY (haiJIOB pEaKTOPHBIX KOHCTAHT B Pa3lMYHbIX (hopMaTax u



46

UMEeT MOJyJib JJii BepUPUKALMK CO3JAaHHBIX (alIOB HEUTPOHHBIX JaHHBIX.
[Tporpammusiii komiiekc MICUJIA oObenuHUI psiji BAKHBIX HHCTPYMEHTOB ISl paOOTHI
c QaitnaMu sSAEPHBIX TaHHBIX.

1. locTurHyTas ¢ MOMOIIBIO MCTOJIb30BaHUs coBpeMeHHOoTo ¢peitmBopka WPF ¢
.NET6, kpoccmnardopmennocts [IK MCUJIA mo3BosseTr 6e3 orpaHudeHnii paboTaTh
kak Ha OC Windows, tak 1 gHa OC Astra Linux.

2. beicTphlil OCTYyN K 0a3aM JIaHHBIX M YHUCIEHHBIM 3HA4YEeHHSIM, TpaduueckoMmy
IpEICTaBICHUIO UMeloIIeiicss B 0a3ax MaHHBIX WHGOpPMAIMU, KaK HEMOCPEACTBEHHO B
npouecce ux (popMHpoBaHUs, TaK U MPU CPAaBHEHUM C MMEIOIIUMHUCA aHAJIOTUYHBIMU
JAaHHBIMU B COBPEMEHHBIX BEPCUSX MUPOBBIX OMOIMOTEK OLICHEHHBIX /IEPHBIX JaHHbBIX.

3. OnepaTuBHBIN aHAIM3 MMEIOIIUXCS OICHOK (DalIoB SACPHBIX MAaHHBIX H
NOJIFOTOBKAa HAa MX OCHOBE HOBBIX OMOJMOTEK KOHCTAaHT B (opmaTax, MOTPeOIsIeMBbIX
pacueTHbBIMH TP PY3HOHHBIME (MH)XCHEPHBIMHE) U MPEIIM3HOHHBIMH KOJIAMH.

4. Vlcnonp30BaHHE UHTETPUPOBAHHOM B MPOTrpaMMHBII KOMILIEKC 0a3bl OEHUMapK-
DKCIIEPUMEHTOB KPUTHYECKHX M TMOJKPUTHYECKHX CUCTEM JUIA  IPOBEACHUS
BepU(UKAIIMOHHBIX TECTOB B OOOCHOBAHHWE TOYHOCTU TMPEACKAa3aHUSI PEAKTOPHBIX
XapaKTepUCTHK Ha OCHOBE OTOOpPAaHHBIX WJIM BHOBb CO3/IaHHBIX (haillioB HEUTPOHHBIX
JTAHHBIX.

5. UHTepakTUBHBI COBpeMEHHbIH HHTEpdeic ans yrpaBieHUus (QyHKIUSIMU

MPOTrPaAaMMHOTO KOMIUIEKCA C MHUPOKUMH rpadudeCKUMH BO3MOKHOCTSIMU.

1.6 BbIBoabI MO MaTepuajam rjaasbl 1

Cosznan nporpammubiit komruiekc MCUJIA, peanusyrommii uki padort ¢ daitnamu
ANEPHBIX MNAHHBIX OT HMX aHalau3a [0 NPAKTUYECKOTO IIPUMEHEHMS IIPU pacyere
HEUTPOHHO-(U3UUECKUX XapaKTEPUCTUK PEAKTOPOB Ha OBICTPHIX HEUTPOHAX.

B pamkax nporpammuoro kommuiekca MCHUJIA ynamock pemiuTh psii BaXHBIX

3ajgad.
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1. Jlocturayta kpoccrmiaThopMeHHOCTh: MOXxeT padoraTh kak Ha OC Windows,
tak 1 Ha OC Astra Linux, 4Tto siBIsieTCS HEOOXOJIMMBIM pEUICHUEM HaI[MOHAIbHON
CTPATEruyu N0 UMIIOPTO3aMELIEHUIO.

2. NnrerpupoBana Poccuiickas OuOiIMOTEKa OLICHEHHBIX HEHUTPOHHBIX JaHHBIX
POC®OH]] ¢ BO3MOXXHOCTBIO TIOIKJIFOUCHHS JTF000H IPYyToit 3apyOekHONU OMOINOTEKH C
OTKPBITBIMH JTaHHbIMU B (popmare ENDF.

3. Pazpabotan rpaduueckuit Moayiab Ui BU3yaJU3allUd CIPABOYHBIX JaHHBIX.
JlaeT BO3MOXKHOCTBH OBICTPOro AOCTyna K 0a3aM JaHHBIX M YHCIOBBIM 3HAYEHUSIM,
rpaduueckoMy TpPENCTaBICHUIO HMMEIOUIecs B 0a3ax JaHHbIX HH(OpMaIuu, Kak
HENOCPEICTBEHHO B Ipoliecce ux (OpMUPOBAHUSA, TAK U MIPU CPABHEHUU C UMEIOIIIUMUCS
aHAJIOTUYHBIMUA JAHHBIMH B COBPEMEHHBIX BEPCHSIX MHUPOBBIX OMOIMOTEK OIICHCHHBIX
AJICPHBIX JaHHBIX.

4. luTerpupoBad MOAYJb aBTOMATU3ALUHU MOATOTOBKH OMOIMOTEK KOHCTAHT JJIS
UCITIOJIb30BAaHUSI B HEUTPOHHO-(U3UUECKUX PACUETaX, KaK C MOMOILBIO MPEIU3UOHHBIX
KOJI0B, peanmzyronmx metoq Mounte-Kapno (popmat ACE), Tak u mns nuddy3uoHHBIX
KOJIOB (pacueT mo rpymnmnoBbiM KoHcTaHTaM B (opmarax BHAB-P®, BHAB-93E u
MATXS).

5. Peanu3oBan gyHkumoHan no BepupuKauu OMOIMOTEK KOHCTAHT HAa OCHOBE
pe3ynbTaTOB pacyeTa OEHUMApPK-3KCIEPUMEHTOB U TECTOBBIX MOJEJIEH M3 CUCTEMHOTO
apxuBa [IK UCUIA.

ITo utoram mnpojaenaHHOW pabOThl OCYIIECTBICHA OpraHu3als XpaHeHus 0a3
OIICHEHHBIX SJCPHBIX JIaHHBIX, OOBEIMHEHBI U OOHOBJIIEHBI AJTOPUTMBI YTNPABICHUS
oubnmuorexamu OS], I[TK MCUA nomyuun ceuaerenbctBo Pocmatrenta Ne 2024685019
ot 14.10.2024 r. (cMm. [Ipunoxenue b).

Pesynbrarel npoaenanHoi paboThl OBLTH MCIOJIB30BAHBI JUISl TIOJTOTOBKH HOBOM
OMOIMOTEKU TPYIIIOBBIX KOHCTAHT AJIS pacieTa HEUTPOHHO-(PU3NIECKUX XaPaKTEPUCTHK

peaktopoB bBH-600 u BH-800.
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I'JIABA 2 CUCTEMHBIM APXUB ITIPOI'PAMMHOI'O KOMILJIEKCA
NCUIA 111 BEPUOUKAIIUU BUBJIMOTEK KOHCTAHT

B mporpammuom kommiekce WCHUJIIA chopMupoBaH CHUCTEMHBIM apXHB
pe3yNbTaTOB pacyeTa OCHYMApPK-IKCIIEPUMEHTOB M TECTOBBIX MOJENEH PEeakTOPHBIX
YCTaHOBOK C I1€JIbI0 000CHOBAaHUS MPUMEHUMOCTH (halJIOB KOHCTAHT, MOATOTOBICHHBIX
B [IKUCUIA nna pacuera HEHUTPOHHO-(DM3HUECKUX TMapaMETPOB PEAKTOPHBIX
yCcTaHOBOK. Pesynbratel pacuera mnoaydeHsl 1o komaMm MCNP u MMK c
HCTIOJIb30BaHUEM OnOIMOTEK O N: POC®OH/I-2010, POCDOH/I-2.24,
ENDF/B-VII.1, ENDF/B-VIII.0, JEFF-3.3, JENDL-4.0.

Axtyaneubiii pynkuunonan [IK UCHUJIA no Bepudukanuu O6MOIMOTEK KOHCTAHT
MI03BOJISICT MPOBOUTH aHAIIN3 PE3yIbTATOB BEepU(UKAIIMOHHBIX PACUETOB KPUTHUYHOCTH
JUISL CIIEAYIOUINX TECTOBBIX HAOOPOB:

1) kpuTHdeckue IKCIEPUMEHTBI cpepuueckoit KOH(pUTYypaLuu C
BBICOKOOOOTAILIEHHBIM ypaHOM M IUIyTOHMEM, TakK Ha3biBaeMble, OoMObI (13
HKCIIEPUMEHTOB);

2) KPUTUYECKUE SKCIIEPUMEHTBI C aKTUBHBIMH 30HAMHU C YPAaHOM U ILTYTOHUEM C
K Om3kuM K equnuIe (16 SKCIepUMEHTOB);

3) 9KCIEPUMEHTBI C YPaHOBBIM, IJTyTOHHEBBIM U CMEIIAHHBIM YPaH-TUTy TOHHEBBIM
ToruBoM (cOopku ZPR u ZPPR — 26 skciepuMeHTOB);

4) 5KCTICPUMEHTBI,  XapaKTCPU3YIOIIHE KOHCTPYKIIMOHHBIE  MaTepUallbl  —
komrnoHeHThl ctaneir Fe, Cr, Ni, a takke Al, Cu, Zr, Zn, W u npyrue (Bcero 14
HKCIIEPUMEHTOB);

5) 9KCIIEpUMEHTBI ¢ YPAHOBBIMH M IUTYTOHHUCBBIMH DPACTBOPAMU JJISi PAcUCTOB
sanepHoit 0e3onacHocTH (148 sKCIepUMEHTOB);

6) skcnepumenTanbHble cOopku  bBDC ¢ HATpUEBBIM W CBUHIIOBBIM
TEIUIOHOCUTEJIEM, a TAK)KE IKCIIEPUMEHTHI 10 MOICTUPOBAHUIO AKTUBHBIX 30H PEAKTOPOB
BbH-600, BH-800 u apyrux (16 sxciepuMeHTOB);

7) yHUKAJIbHBIE TECTOBBIE MOJIENH dHepreTuueckux peaktopos bH-600, BH-800,

JOYO ¢ paznuuHoii KoH(DUTypaIreit akTHBHON 30HbI (8 Mozeneit);
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8) TecToBBIC MOJCIM PEaKTOpoB Ha ObicTpbix HeWTpoHax (MBUP, FFTF,
BPECT-O/1-300, HaTpueBslii ObicTphIi peakTop 60ibioit MoutHocTH ¢ MOKC u CHVYII

TOTUTMBOM — Bcero 6 Mmojeneit).

2.1 KpHanecmle 6eH‘IMapK-3KCHepI/IMeHTbI C BblCOKOOﬁOFaI]_IeHHbIM YPaHOM H

INIYTOHHEM

J1st BepuduKanuy KOHCTAaHT OCHOBHBIX JCISIIUXCS HYKIIAIOB B OBICTPOM CITIEKTPE
HEUTPOHOB ObLIM OTOOpaHbl KOMIAakTHhIE MeTayunueckue coopku (KMC) ¢ BbicOKUM
oboramenrem 1o ypany (GODIVA, FLATTOP-25) wu muyronuio (JEZEBEL,
FLATTOP-Pu). KoncTpykuus cOOpOK NpeAacTaBiseT cO00H JIMOO METaUIMYECKYIO
chepy 0e3 oTpaxkarens, MO0 METALUIMYECKYIO CPepy, OKPYKEHHYI0 METaUIMUYEeCKUM
oTpakaTejeM U3 00eTHEHHOTO ypaHa. Takke HCIoIb30BaIach HUIHHIPHUECKas cOOpKa
C METAJIMYEeCKUM ypaHoM ¢ oboramenueM 10 % u oTpakarenem M3 METALTUYECKOTO
ooennennoro ypana (BIG TEN). B Tabmune 2.1 npuBeneHO KpaTKoe OMHMCAHHUE

HKCTIEPUMEHTOB.

Tabnuna 2.1 — Xapakrepuctuku 6eHumapk-mozeneit Tuma KMC

Ha3Banmne JKem.

SKCIICPHMEHTA ke, Ko OTKJIOHEHIE Tonauso OTtpaxarennb
GODIVA 1,0000 0,0010 U (93 % 2U/U) Coepa 6e3 oTpakaTes
FLATTOP TOPSY 1,0000 0,0030 U (90 % 235U/U) Hcg‘;ﬁzgjgifef‘
FLATTOP-25 1,0000 0,0030 U (98 % 2U/U) Coepa ¢ U orpaxkarenem
BIG TEN 10 1,0049 0,0008 U (10 % #5U/U) U-238
BIG TEN 36 1,0000 0,0017 U (36 % 2*°U/U) U-238
239-Pu JEZEBEL 1,0000 0,0011 Pu-239 Cdepa 6e3 oTpaxarens
240-Pu JEZEBEL 1,0000 0,0020 Pu-240 Cdepa 6e3 oTpakarens
FLATTOP-Pu 1,0000 0,0030 Pu (4,3 % %°Pu/U) | Cdepa c U orpaxarenem
FLATTOP (VNIIEF) 0,9993 0,0017 Pu Oo6ennennsIii U
PU-MET-FAST-010 1,0000 0,0018 Pu Cdepa c U otpaxarenem
PU-MET-FAST-029 1,0000 0,0020 Pu Cdepa 6e3 oTpaxarens
PU-MET-FAST-041 1,0000 0,0016 Pu Oo6ennennsnii U
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HOI[pO6HOC OITMCAaHHC 6CH‘{MapK-3KCHepI/IMCHTOB COACPIKHUTCA B CIIPAaBOYHHKE

ICSBEP Handbook.

2.2 JxcnepuMeHThI C Ko, 0JIM3KHUM WM PAaBHBIM eIMHHUIIE

B tabnuue 2.2 mpuBeAeHb KpaTKUE XapaKTEPUCTUKH COOPOK, OTOOpAaHHBIX W3
crpaBoYHHKa 1Mo Kputudeckoi oe3onacHoctu ICSBEP Handbook (B ocHoBHOM cOOpKH
obicTporo ¢uznueckoro crenga — coopku bOC), ¢ ypaHOBBIM U Ty TOHUEBBIM TOILIIMBOM

C Ky OJM3KHM WITH PaBHBIM CMHHMIIC.

Tabmuna 2.2 — DKcrepuMeHTHI C Ky, OJIM3KUM WIIH PaBHBIM CAMHHIIC

Ha3Banue 3xcriepumMeHTa Coopka ke, Ko IKCII. OTKJIOHEHHE
YpanoBblie cOOpku
HEU-COMP-INTER-004-001 HECTOR /U 1,0000 0,0040
SCHERZO-5.56 SCHERZO-5.56 1,0000 0,0020
MIX-MET-FAST-008-007 ZEBRA 8H 1,0300 0,0025
MIX-MISC-FAST-001-01 BFS-35-1 0,9736 0,0071
MIX-MISC-FAST-001-02 BFS-35-2 1,0050 0,0057
MIX-MISC-FAST-001-03 BFS-35-3 0,9959 0,0059
MIX-MISC-FAST-001-04 BFS-33-1-1 0,9656 0,0054
MIX-MISC-FAST-001-05 BFS-33-1-3 0,9602 0,0055
MIX-MISC-FAST-001-06 BFS-33-2-1 0,9967 0,0039
[TnyToHueBbie COOPKH
MIX-MET-FAST-008-002 ZEBRA 8B 1,0020 0,0023
PU-COMP-INTER-001-001 HECTOR / Pu 1,0000 0,0011
MIX-MISC-FAST-001-07 BFS-38-1 0,9680 0,0060
MIX-MISC-FAST-001-08 BFS-38-2 1,0272 0,0067
[TnyToHuneBsie cOOpKU
MIX-MISC-FAST-001-09 BFS-31-4 1,0188 0,0075
MIX-MISC-FAST-001-10 BFS-31-5 0,9732 0,0064
MIX-MISC-FAST-001-11 BFS-42 1,0153 0,0074

SCHERZO-5.56 — konduryparius, orieHeHHas: MEXTyHapOIHBIM COOOITIECTBOM Ha

ocHoBe mpexacraBieHHbix B ICSBEP Handbook skcnepumeHTOB, BBHINMONHEHHBIX Ha
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yctaHoBke ZEBRA. D10 mpocreifmas cuctema — OeckoHeuHas cpepa u3z U-235 u
U-238 ¢ oboramenuem o U-235 — 5,56 %.

B Tabnuie 2.2 npencraBieHbl SKCIIEPUMEHTHI, BRIMTOJTHEHHBIE Ha cTeHae bDC, rae
ObT CcOOpaH psiA  KPUTHYECKUX COOPOK C IIEHTPAJbHBIMM BCTaBKaMH W3
BBICOKOOOOTAIIIEHHOTO ypaHa W IUTyTOHUS, KOTOPbIe UMENH K, =~ 1. DTH SKCIIEPUMEHTHI
UCIIOJB3YIOTCSA JUIsl TPOBEPKHM KOHCTAaHT YypaHa W IUIYyTOHHS B JKECTKOW 4YacTu
HEUTPOHHOTO crekTpa. B kauecTBe Mojeneil 3TMX COOPOK MPUHATHI T'€TEPOTECHHBIE

STUCHKH UX HCHTPAJIbHBIX 30H.

2.3 BenumMapk-IKcnepuMeHTbI KpUTHYeCKUX cOopok ZPR u ZPPR

B Ttabmune 2.3 mpuBeneHbl KpaTKUE XapaKTEPUCTUKU COOPOK C YPaHOBBIM,
wrytonneBbIM U1 MOKC-torumBoM (MX IOJIHOE OIMCAHUE JIaHO B CIPABOYHHKAX
ICSBEP Handbook n IRPhEP Handbook).

Kputnueckue coopku ZPR u ZPPR umeroT Gosiee ciokHble, IO CPAaBHEHHUIO CO
coopkamu KMC, koHUTypalriul ¥ XapaKTepUCTUKH, KOTOPbIE B OOJBIIEH CTENECHU
COOTBETCTBYIOT pEalIbHbIM XapaKTePUCTUKAM OBICTPhIX peakTopHbIX cucteM (PC).

Kpome Toro, B Habop Bonut mojenu kputudeckux coopok SNEAK. Ha pucynke

2.1 mokazansl koHpuUrypamuu coopok SNEAK 7A u 7B.

U(nat)O2

Ipadur

SNEAK 7A SNEAK 7B
Pucynox 2.1 — Kondurypanus coopok SNEAK 7A u 7B
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Ha pucynke 2.1 Buano: anementHas siueiitka SNEAK 7A coctout uz PuO2-UO;
(26,6 % PuO; c conepxanuem 8 % Pu-240) ¢ rpaduToBoii npocioiikoii, a B SNEAK 7B
rpadguTOoBas MPOCIOWKa 3aMeHeHa Ha NpUpomHbIM ypad (natUQO;), 94TO MO3BOJIWIO

YKCCTOUUTD CIICKTD.

Tabnuna 2.3 — Onucanue YKCIEPUMEHTOB Ha kputndeckux coopkax ZPR u ZPPR

Coopka IKen. Kagp OTK:J_)II(:I(-:II;;-[I/IC Tonauso Orpaxkareib
ZPR-6/6A 0,9939 0,0023 U Dep. U*
ZPR-3/11 0,9974 0,0015 U LEU
ZPR-3/12 0,9978 0,0015 U LEUU/C
ZPR-3/6F 0,9956 0,0015 U Fe/SS
ZPPR-21a 0,9967 0,0026 Pu C
ZPPR-21b 0,9897 0,0023 Pu C
ZPPR-21c 0,9998 0,0023 Pu C
ZPPR-21d 1,0018 0,0024 Pu C
ZPPR-21e 1,0012 0,0024 Pu C
ZPPR-21f 0,9998 0,0025 Pu C
SNEAK 7A 1,0038 0,0040 Pu U
SNEAK 7B 1,0028 0,0045 Pu U
ZPR-6/7 0,9866 0,0023 Pu/U LEU**
ZPR-3/48 0,9829 0,0012 Pu/U LEU
ZPR-3/56B 0,9929 0,0015 Pu/U Ni/ Na
ZPR-9/31 0,9913 0,0023 Pu/U LEU/C
ZPR-3/54 0,9638 0,0027 Pu/U Fe
ZPR-3/53 0,9757 0,0023 Pu/U LEU
ZPR-3/58 0,9843 0,0025 Pu/U Pb
ZPR-3/59 0,9686 0,0031 Pu/U LEU
ZPPR-2 0,9889 0,0021 Pu/U Fe/LEU
ZPPR-9 1,0008 0,0015 Pu/U Fe/LEU
ZPPR-10A 1,0011 0,0021 Pu/U Fe/LEU
ZPPR-12 0,9923 0,0021 Pu/U Dep. U
ZPPR-13A 0,9996 0,0015 Pu/U Fe/LEU

*Dep. U — Depleted uranium (oGeHeHHbIN ypaH)
**LEU — Low enriched uranium (au3koo0oraiieHHbIN ypaH)

SNEAK mnpencraBnser coOOl peakTOPHYIO YCTaHOBKY HYJIEBOW MOIIHOCTH,
npeIHa3HAaYeHHYI0 JJIsl MPOBENEHUs (PU3NYECKUX SKCIEPHUMEHTOB M MOJAEIMPOBAHUS

pEakTopoB Ha OBICTPBIX HEUTpOHAX, BKIIOYasl co3JaHue MakeToB. Kpurtuyeckue
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skciepumMeHThl SNEAK 7A u 7B Obuiu co3fmaHbl JUisi IPOBEPKU METOJIOB pacuera
OBICTPBIX PEAKTOPOB C MPOCTHIMU aKTUBHBIMHU 30HaMU ¢ MOKC-tormrBoM (PuO2-UQOy)
U OTpaxaTelleM M3 METAIMYECKOro OOETHEHHOTO ypaHa. YpaH B aKTHBHOW 30HE

HCIIOJIBL30BaJICA HpHpOIIHLIﬁ.

2.4 BeHUMapK-IKCNEPHUMEHTHI, XapaKTePU3yIol[He KOHCTPYKIIMOHHbIE

MaTepHuaJbl

Jlna uccrneqoBaHus KOHCTPYKIMOHHBIX MAaTEpUajOoB U UX SAEPHO-(DU3HMUECKUX
CBOMCTB ObLIM 0TOOpaHbl OeHuUMapK-3kcriepuMenTsl KBR (Krypton-Beryllium Reactor)
U COOPKH C METAIUTUIECKUM OTPAXKATEIICM.

KBR — »53T0 »3KkcnepumeHTalbHas YCTaHOBKA, B KOTOPOW HCHOJb3YETCS
KOMOHMHAIINA KPUITOHA U OSPUIUTHSI JTs1 CO3[JaHUS YCIOBUH, CIOCOOCTBYIONINX SIACPHBIM
peakuusiM. OTH 3KCHEPUMEHTbl HANpaBJICHbl HAa HM3YyYEHHE HEUTPOHHOU (U3UKU U
peaknuii nenenusi. OcHoBHas ek dkcrepuMeHToB KBR cocrosina B m3mepenun Ky, st
KOMIO3UINI THOKCHAA BBICOKOOOoramenHoro ypana (90 % U-235) c¢ pasnuyHbIMU
KOHCTPYKLUMOHHBIMU MaTepuaiaMH, UCIIOJIb3YEMBIMHU B sSIIEPHBIX peakTopax. B Tabnuie

2.4 IpUBEICHO KPAaTKOE OMUCAaHNE OTOOPAHHBIX SKCTIEPUMEHTOB.

Tabnuna 2.4 — Co0opkH, XapaKTepU3YIOIHe KOHCTPYKIITMOHHBIE MAaTEPHAIIbI

Ha3Banmne 3xcnepumMenTa Ikcen. Ko JKCI. OTKJIOH. Orpaxarennb
1 2 3 4
|(—|KEBUFf?())MP-INTER-005-001 10320 0,0040 N
|(—|KEBUF;%())MP-INTER-005-002 10500 0,0080 ss
Kooy TER005008 1,0300 0,0060 SS* + Mo
Koy TER005-004 1,0640 0,0180 cr
?E;é%“PJNTEROO&OOS 0,9970 0,0130 Zr
HEU-MET-FAST-013 0,9990 0,0015 ss
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1 2 3 4
HEU-MET-FAST-021 1,0000 0,0024 Steel
Al, Al,O3, Be, C, Co, Cu, Fe,
HEU-MET-FAST-084-007 0,9995 0,0020 Mg, Mo, Mo.C, Ni, Ti, U, W,
ITOJIUDTHUIICH
Al, Al,O3, Be, C, Co, Cu, Fe,
HEU-MET-FAST-084-019 0,9996 0,0019 Mg, Mo, Mo.C, Ni, Ti, U, W,
ITOJINDTUJICH
PU-MET-FAST-015 1,0041 0,0026 Fe
PU-MET-FAST-025 1,0000 0,0020 Steel
PU-MET-FAST-026 1,0000 0,0024 Steel
PU-MET-FAST-028 1,0000 0,0022 Steel
PU-MET-FAST-032 1,0000 0,0020 Steel

*SS — Stainless Steel (HepsxaBeroras cTaiinb)

Jist uccaenoBaHus CE4eHUI KOHCTPYKIMOHHBIX MaTeprasoB B 0a3y JaHHBIX ObUIH

BiimoueHsl coopku HEU-MET-FAST u PU-MET-FAST. TI'eomerpusi Takux cOOpOK

MpeACTaBIsIeT CO00H chepuuecKyro WK MWIHHAPUIECKYIO0 KOH(PUTYPAIIUIO C OTHUM UITU

HECKOJIbKUMH CIIOSIMH OTpaxkaTens. [Ipumeps cOOpOK moka3aHbl Ha pucyHkax 2.2 u 2.3.

>z

= va-sfle s
BZ St. 10 steel 0.2—pli4— #R12.5
St. 20 steel
T 7 ISy
|& 3 ;:”:L 120 441‘%0.20 »

Pucynok 2.2 — Chepuueckas korduryparms (HEU-MET-FAST-013) [37]
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ﬂ!]C KII TICCaeayeMore
CIL1aBa

BHemHee k0Ib10
oTpaxkarens

BryTpennee 5016110
OoTpakarens

Bremmsee KoIsI0
OTpaxaTens

Hipzmmit Topuesoil
OTpakaTens

Pucynok 2.3 — TumnoBasi reoMeTpusi OJTHOAIOMMOBOTO OTpasKaTesI

(HEU-MET-FAST-084) [37]

Kongurypamus coopox KBR, noka3annas Ha pucyHke 2.4, mpencTaBisieT coboi
TpyOBbl, BHYTPM KOTOpBIX pAaclOJO’K€HAa 30HA, 3alOJIHEHHass TalJleTKaMHu U3
UCCJIENyEMOr0 KOHCTPYKIIMOHHOTO MaTepuasa U TMOKCH/1a BBICOKOOOOTallleHHOTO ypaHa
Tak, 4TOOBI K., B 3TOM 30HE OBLIO OJIM3KO K eIMHUIIE. Pa3Mepbl 30HbI JOCTATOYHO BEJIUKH,
YTOOBI CIIEKTP HEUTPOHOB B LIEHTPATBHON YACTH 30HBI OMPEAEISUICS TOYTH MOJHOCTHIO
€€ HEWTPOHHBIMM cBoWcTBaMH. Mccienmyemas 30Ha OKpyXkanach JpalBEpHBIMUA U
OTpaXalolIMMU 30HaMH, COCTaB W TOJIIMHA KOTOPBIX MOAOHPAINCh U3 YCIOBHS
obecrieueHrs KpUTUYHOCTH BCE COOPKH B 11E€JIOM.

DneMeHTapHbIe STYEHKU HCCIENYyEeMbIX 30H B KaKI0M cOOpke (hOpMHpPOBAIUCH C
MOMOIIbI0 TPYO M TMOMEMIEHHBIX B HHUX TabseTok. TomimmHa siIeMEeHTapHOW SYCHKU
MpUHUMAaIach paBHOW CyMME TOJIIIMH 3allOJIHSIOUINX €€ Ta0IeTOK.

OkcnepumenTsl KBR cnienmansHO mpenHa3zHayeHbl AJi TECTUPOBAHMS CEUEHUMN
KOHCTPYKIMOHHBIX MaTepHaJioB B 00JIACTH MPOMEKYTOUHBIX SHEPIUil HEHTPOHOB U

00J1aJ1al0T BBICOKOM YyBCTBUTEIBHOCTBIO MO OTHOIIEHWIO K HUM. OHM 00€eCreuynBaroT
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HaJCKHOC TCCTHUPOBAHUC CEUYCHUM KOHCTPYKIMOHHBEIX MAaT€pualioB, IMPHUBCACHHBLIX B

tabnuie 2.4. baianc geneHus v 3axpaTa 1o U30TOIMaM JJIs KaXJa0W COOpKHU MPUBECH B

tabmure 2.5.

Ni V ’ *
| O
Ni ! 48 |
Dimensions in o
N o .
¥ a0 |— Stainless.
=48 steel tube
e p-asa—m i — 458 ———
KBR-9 KBR-10
ss S8
ss ss Mo
ss ss wo || &
ey
U(90)0; [
ss 5851 Mo 051
S e
ss ss Mo
ss Mo
s P
4.67
- X oo
' 465
KBR-16
s zr
KBR-15 I
Cr zr odaz
L]
cr [—U(s0)0—| 7
Gr zr
cr 1.50 zr
or zr

Pucynok 2.4 — CocTaBbl sU€HKH UCCIIEyEMOU 30HbI 11 KPUTUYECKUX COOPOK

KBR-7, -9, -10, -15, u -16 [37]

Tabnuna 2.5 — bananc neneHus u 3axBata HEUTPOHOB O U30TOMAM

IMapametp H3oTon KBR-7 KBR-9 KBR-10 KBR-15 KBR-16
Henenue, % U-235 41,4 44,0 42,3 45,6 38,6
3axsar, % U-235 14,1 15,7 141 15,8 13,6

U-238 1,5 1,7 1,2 1,4 1,3
Fe 1,4 18,8 14,7 2,9 2,8
Cr 0,5 7,2 5,7 32,3 1,2
Ni 39,1 6,7 57 1,0 1,0
Mn 0,4 54 4,0 0,9 0,8
Ti — 0,4 0,3 - -
Co 1,5 - - - -
Zr — — - - 39,6
Hf — — — — 1,0
Mo — — 11,9 — —

VvZilZa 1,02 1,08 1,04 1,11 0,95
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2.5 BbeHuMapk-IKCNEPUMEHTHI KPUTHYECKUX BOJHBIX PACTBOPOB

beHuUMapK-3KCIEPUMEHTBI KPUTUYECKUX BOJIHBIX PACTBOPOB HCIIONB3YIOTCS IS
BepU(pUKALIMU PACUETHBIX METOAOB M OMpECNICHHUs MapaMeTpoB Oe3onacHocTU. B 6azy
naHHbIX mporpamMmHoro komrviekca MCUJIA Obuti BKITIOUEHBI KPUTUYECKUE BOJIHBIC
CHUCTEMBI C YPAHOM U IUTYTOHUEM.

OCHOBHBIMH XapaKTEPUCTUKAMU JIAHHOTO TUIIA OEHUMAPKOB SIBJISIFOTCS:

— KoHIIeHTparus pactBopoB (o1 10 mo 200 r/1 gensimerocs BeIecTBa);

— remrepatypa (ot 20 °C g0 100 °C);

— koH(purypanus coopku (cdepa, yceueHHas cepa, IITHHAD, apalieIenuneNn);

— BOJIHBII 3aMEJUIUTENb U OTPAKATEb.

Ha pucynkax 2.5 u 2.6 moka3zaHbl IPUHIIUITHAIBHBIE CXEMbI YKCTIEPUMEHTATbHBIX

KOH(l)HF ypauI/Iﬁ 6€H‘{MapK-3KCHepI/IM€HTOB KPUTHYCCKHUX BOIHBIX paCTBOPOB.

FLANGE A

Fissila Solution . i
v e Flange A Datails

Pucynok 2.5 — Cxema nmonepeunoro cpesa konpuryparuu PU-SOL-THERM [38]
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0.64 cm

Pucynok 2.6 — DxcniepumenTtanbHas koHduryparus HEU-SOL-TERM [38]

JIist  cocTaBieHUs AKCIEPUMEHTAIbHOM 0a3bl JIaHHBIX ObUIO OTOOpaHo 96
koH(purypammit PU-SOL-TERM (ruryroHueBble pacTBOphl) W 52 KOHQPUTYpaluu
HEU-SOL-TERM (ypaHoBbie pacTBOpHI).

2.6 Cepus 3kcnepuMeHToB Ha cOopkax bOC

B cocraB BepudukanroHHoi 0a3bl NaHHBIX BKJIIOYEHA CEpUSl SKCIIEPUMEHTOB,
BbINOJHEHHBIX Ha BOC ¢ HaTpueBbIM M CBUHIIOBBIM TeruIOHOcUTeneM. B Tabmnuie 2.6

MPUBECHBI KPATKUE XaPAKTEPUCTUKH OTOOPAHHBIX IKCTIEPUMEHTOB.

Tabmuma 2.6 — DOxcnepumenTtanbHble cOopku BDPC ¢ HaTpueBHIM W CBHUHIIOBBIM
TEIUIOHOCUTETIEM

Coopka Mogaeab TensionocureJb
1 2 3
BDC-62-1 Peaktop BH-600 ¢ ypaHOBBIM TOIIMBOM Na

[Tonnomacmtabuast moaens BH-800 ¢ monHoit 3arpy3koit

b®C-86-1 MOKC-tommBoM: KoHpurypanus 1 Na
s [Tonromacmtabuast mogens BH-800 ¢ monHoit 3arpy3koit

b®C-86-2 MOKC-tonuBoM: KoHbuUrypauus 2 Na

EDC-86-3 [Tomromacmtabuas moaens BH-800 ¢ momHO# 3arpy3koit Na

MOKC-tonnuBoM: KoHpurypanus 3
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[Tponomxenue TadauIb 2.6

1 2 3
HatpueBblii ObICTPBII peakTop OO0JBIION MOLHOCTHU C
BFS-90-1 OOJIBIITUM KOJIMYECTBOM ILTyTOHUEBOTO (~2,6 T) Na

U HUTpUAHOro Tormnea (~10 1)
MIX-MET-FAST-006-001: xpuTrueckuii SKCIEPUMEHT CO
BFS-61-0 CMECHIO TUTYyTOHHSI, 00CTHEHHOTO ypaHa, rpaduTa U CBUHIIA C Pb

OTpakaTesieM U3 HU3K000OoTaIlleHHOTO ypaHa
MIX-MET-FAST-006-002: kpuTHUECKHUIl SKCIIEPUMEHT CO
BFS-61-1 CMECBIO TUTYyTOHHSI, 00€THEHHOTO ypaHa, rpaduTa U CBUHIIA C Pb

OTpakaTelieM M3 CBHHIA U HU3KOOOOTaIEHHOT0 YpaHa
MIX-MET-FAST-006-003: kpuTHYECKHI SKCIEPUMEHT CO

BFS-61-2 CMECHIO TUTYyTOHHSI, 00CTHEHHOTO ypaHa, rpaguTa U CBUHIIA C Pb
OTpaKaTelIeM U3 XKeJle3a, CBUHIIA M HU3KOOOOTallleHHOTO YpaHa

BFS-77-1 Peaktop BPECT-O/I-300. Tect Tuna A3-1. Pb

BFS-85-1 Peaxrop BPECT-O/1-300 Pb-Bi

BFS-85-2 Peaxrop BPECT-O/1-300 Pb

BFS-87-1 Mogens BP ¢ otpaxkarenem u3 Pb-Bi Pb

BFS-87-2 Mogens BP ¢ orpakarenem u3 Pb u Pb-Bi Pb
Monens BPECT-O/1-300. CumMmerpuunoe pazmernienne CHYTI

BFS-88-1 1 MOKC rtomuBa B BUJ€ IIECTUTPAHHON aKTUBHOM 30HbI. B Pb

nentpe CHYII tonnuso. no nepudepun — MOKC.
Mognens BP ¢ Bbicoko- u HE3K0pOHOBBIM PU, Ph

BFS-95-1 Pb
TEIJIOHOCHUTEJIEM U OoTpaxkaTesnem u3 Pb
BES-95-2 Mopnens BP ¢ Bricoko- n HU3k0(hoHOBBIM PU, Pk_) Ph
TEIJIOHOCUTENIEM U oTpaxaTesneMm u3 Pb u Pb-Bi
B®C-113-1A Monens BP ¢ okcunaeiM U-Pu TonmmmBoMm Pb
B®C-113-1B Mopnens BP ¢ autpunasiM U-Pu Tormmeom Pb

Bce 6enumapk-moaenu pazpadoransl B AO «'HI[ PO — ®OW» u B3sTHI U3 apxuBa

Kommnekca Kputnuecknx CrennoB bOC.

2.7 TecToBbBIE MO/I€JIM IJHEPTETUYECKUX PEAKTOPOB

Jlns BH-600 Obutn oToOpaHbl cieayrolie Mukpokammnanuu: 76, 77, 78 u 79.
3arpy3ka akTUBHOM 30HBI COCTOMT IPEUMYLIECTBEHHO W3 YpPaHOBOI'O TOIUIMBA, 3a
uckiroueHrueM 3xcniepumentanbabix TBC. Ha pucynkax 2.7 — 2.10 [45] npencraBieHsl

KapTOTPaMMBI 3arpy30K JJIsi COOTBETCTBYIOIIUX MUKPOKAMITAaHUM.
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Pucynok 2.7 — Kaprorpamma peaktopa BH-600 (76 Mukpokammanus)
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Pucynok 2.8 — Kaprorpamma peakropa BH-600 (77 MukpokaMmaHusi)



61

12 3456 7 8 9 10111213 14 15 16 17 18 19 20 21 22 23 24 25 26 27

M 71-a

m{ pn i wT@v uf ss‘Tﬁvpﬂ i o
s e ';@719;7 o7 v s T onT e \Lg;v

) qon-/apocc, waita-

TN aken-japocs. waiba+

T CxON-H/POC. WaEa-

W cxon+/apacc. waiibat

TV LIMPICNA
a1 33 i
R e
1 PO A3
PO A3

PO KC (3arA K-164)

PO PC (sarn. 3K-164)

TBC B3 05

TBC 360 5/

TBC 360 5/B K164

TRC 3M0 BB

TBC 300 5/8

1BC HED 06

©HM 59v/02

STBC 11 HUTPWI TAB, THna BPECT
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Pucynok 2.9 — Kaprorpamma peakropa BH-600 (78 MukpoxammnaHusi)
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Pucynok 2.10 — Kaprorpamma peaktopa BH-600 (79 mukpokammanust)
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Jlnst BH-800 Ob111 0TOOpaHsl ciienyromue Mukpokammnanuu: 8,9, 10 u 11. Jlannbie
MHUKPOKaMITAaHUU XapakTepu3yrT mnepeBoa peakropa bH-800 Ha monHyro 3arpys3ky
MOKC-TomnuBom.

[lepuon pabotet peakropa bBH-800 ¢ BocbMOM 1O OJAMHHAALATYIO
MUKPOKAMITAHUIO MIPUHATO pacCMaTPUBATh KaK MHTEPBAJI MO MEPEBOJIy AKTUBHOM 30HBI
OoT rubpugHON KOH(UTrypauuu, chopMUpOBaHHON mpeumymiectBeHHo u3 TBC ¢
YPaHOBBIM TOIUIMBOM, K ToJiHOM 3arpy3ke MOKC-romuBom. MHdpopmanus o coctase
AKTUBHOW 30HBI B PaCCMAaTPHUBAEMBIN MEPUOJT IKCIUTYyaTALIMH PEAKTOPA MPEACTABICHA B
tabmuie 2.7 [45].

Ha pucynkax 2.11 — 2.14 [45] noka3aHbl KapTOTpaMMbI 3arpy3KH aKTHBHOM 30HBI

peaktopa BH-800 ¢ BocbMO# 110 OAMHHAAIATO0 MUKPOKAMIIAHHUIO.

12 3 4 5 6 7 8 9 10111213 14 15 16 17 18 19 20 21 22 23 24 25 26

. 636 Ta6 0.7% U-235

. 360-1 126 18.7% PU XK
. 360-2 BUG 19.5% Pu-+reT
‘ | 360-2 1ab 24% U-235

. 3b0-3 8ub 19.5% Putrer

. 360-3 Tab 24% U-235
I:‘ 3MO-1 736 18.5% U-235

‘ | 3MO-2 126 18.5% U-235

‘ | 3001126 21% U235

D 3C0-2 1ab 21% U-235
D 300-3 vab 21% U-335

‘ | 3C0-4 126 21% U-235

‘ | MHH

(B
W~
. PO NA3

Pucynox 2.11 — Kaprorpamma peakropa bBH-800 (8 mukpokammanwst)
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123456 7 80 10112131151617181020212282452% 538 15 0.7% U-235

360-1 a6 18.7% PU
3E0-1 a6 18.7% PU XK (1T}

360-1 a6 18.7% P MARK-TXK

m e i 21

codt oeoes

3R0-1 a6 18.7% PL MARK-TXK (1T)
3607 BUG 19.5% Purer
30-2 a8 24% U-235

3603 Bnt 19.5% Putien
3603 126 18.7% PU XK

360 3 a0 24% U 235

3MO-1 126 14.8% PU XK
JMO0-1 786 18.5% U-235
3M0-2 Ta6 14.8% PU 1XIC
3M0-2 726 14.5% PU MAAK-TXK
3M0-2 16 18.5% U-235

3C0-1 a6 16.4% PU XK
3C0-1 a6 16.4% PU MAAK-TXK
3C0-1 a6 21% U-235

3C0-2 a6 16.4% PU XK
3C0-2 a6 16.4% PU MARI-TXK
3C0-2 Ta6 21% U-235

3C0-3 TG 16.4% PU MARK-TXK
3C0-3 T8 21% U-235

3004 Tt 21% U-2345

1MH

POAS

23 S e

PO KC
PO NA3
PO A3 MOARPH.

PO PC

_EfpEEEN | N EETEE EN FNEE_  EEEEEN

Pucynok 2.12 — Kaprorpamma peakropa bBH-800 (9 mukpokxammanwst)
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Pucynox 2.13 — Kaprorpamma peakropa bH-800 (10 mukpokammianms)
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E3E a6 0.7% U-235

360-1Tas 18.7% PU

360-1 126 18.7% PU XK
360-1 726 18.7% PU XK (1T)
360-1 736 18.7% PU MASIK-TXK
360-1 T2t 18.7% PU MASIK-TXK (1T)
350-2 o6 18.5% Pu-+rer
3602 Ta6 18.7% PU MASK-TXK
360-2 Tab 24% U-235

360-3 Bu6 10.5% Pu-+rer
360-3 1ab 18.7% PU XK
360-3 Tab 18.7% PU MASK-DK
360-3 Ta6 24% U235

MO 1 18.2% PU TXK B0)
3MO-17als 14.8% PU XK
3MO-1 TaG 14.8% PU MARK-DK
3MO-1 Ta6 18.5% U-235
3MO-2 18.2% PU XK oy
3MO-2 126 14.8% PU XK
3MO-2 Ta6 14.8% PU MASK-TXK
3MO-2 736 18.5% U-235

300-1 20.1% PU XK oy
300-1 746 16:4% PU XK
300-1Ta6 16.4% PU MARK-TXK
3001 7186 21% U 235

3002 20.1% PU TXK 8y
300-2 a6 16.4% PU MXK
3002 Tab 16:4% PU MASK-TXK
3002 726 21% U-235

300-3 20.1% PU DK g
300-3 746 16:4% PU XK
3003 736 16.4% PU MASK-TXK
30013 126 21% U235

3004 Tab 21% U-235
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Pucynok 2.14 — Kaptorpamma peaxtopa BH-800 (11 mukpokammanms)

Tabmuma 2.7 — KomumuectBo TBC ¢ MOKC-TomimBoM B aKTHMBHON 30HE peakTopa
BH-800

Tun 8 MK 9 MK 10 MK 11 MK
TonamBa | 3MO | 3CO | 360 | 3MO | 3CO | 360 |3MO | 3CO | 350 |3MO | 3CO | 350
UO; 210 | 192 | 136 | 144 | 135 | 95 | 72 | 77 | 70 | 3 | 10 | 25
CTT - ~ | 18 | 66 | 43 | 63 | 138 | 95 | 102 | 207 | 147 | 152
CBVT - - 8 - ~- | 18 | - - 10 | - | - | 20

Bce TecToBbie Monenu pazpaboTaHbl B paMkax pacuetHoro komruiekca BNcode
[45] u3 apxuBa TOMUIMBHBIX COOPOK peaKkTopa, B KOTOPOM COACPKHUTCS UHGPOPMAITUS T10

BCEM COCTOSTHHSIM >KU3HEHHOTr O IuKia peakropa bH-600 u BH-800.



65

2.8 TecToBble MO/I€JIM PEAKTOPOB HA OBICTPBIX HEHTPOHAX

2.8.1 Mopaeau peakropoB FFTF u JOYO

N3 cnpaBounuka o gusuke IRPhEP Handbook Obutu B3sTHI peakTopHbIe MOJICITH
— 9KCIIEPUMEHTHI C TUTYTOHUEM, BBITOJTHEHHBIC HA OBICTPOM SKCTICPUMEHTAIEHOM CTCHIC
FFTF (FFTF-LMFR-RESR-001) u Ha SIOHCKOM OBICTPOM 3KCIEPUMEHTAIBHOM
peaktope JOYO (JOYO-LMFR-RESR-001). KapTorpamMmmbl aKTHBHO# 30HBI PEaKTOPOB
FFTF u JOYO noxazans! Ha pucyHkax 2.15 [38] u 2.16 [38].

benumapk-skcnepumenT FFTF-LMFR-RESR-001 onuceiBaeT TecTOBYI0 MOJENb
uccienoBarenbckoil  ycranoBku FFTF Ha OblcTppix HEWTpoHaX C HaTPUEBBIM
TEIUIOHOCUTENIEM, CO3[aHHOW JUIS TPOBENEHHUS HKCIEPUMEHTOB IO H3YUYEHHUIO
KOHCTPYKIIMOHHBIX U TOIUTUBHBIX MaTepuasioB. COCTaB aKTUBHOM 30HBI — CMEIIAHHOE
OKCHJTHO€ YPaH-TUTyTOHUEBOE TOTUIMBO ¢ oborameHrneM 1o ruryTonuio 22 % u 27 % (B
3aBUCUMOCTH OT KOH(UTYpanmy OeHIMapK-MOJACIN) M OTpaKaTelIeM U3 HepIKaBEIOIICH
CTaJIH.

benumapk-skcniepument JOYO-LMFR-RESR-001 sBisieTcss TecTOBOM MOJENbBIO

sKcTIepUMeEHTaIbHOTO ObIicTporo peaktopa JOYO ¢ HaTpHUEeBBIM TEIIIOHOCHTEIIEM.

HATPMEELIA
TEMNOHOCHTENE

. BHeWHAA pagManeHan 2aluTa @ CTepHHW AP
O BHYTREHHAA pagManEHaa 3alWuTa o MNEP

. BHEWHKH PaguanbHEIR 0TREKATEN ° CrepekHm KC

O BHYTREHHMA paaManbHeId OTpa¥ATENE @ CTepHHU A3

. 3B0 e TonNAHEHEIA TEXHONOTMYECKKWA KaHan
O 3MO ° TexHonorMUecki KaHan
o TEXHONOTMYECKWA KaHan

Pucynox 2.15 — KommoHnoBka akTuBHOM 30HBI peaktopa FFTF



Pucynox 2.16 — Kaprorpamma aktuBHOM 30HBI peaktopa JOYO

B 1977 rony B Unxeneprom llentpe O-arai (SImoHwust) ObLT OCYIIECTBICH ITyCK
sKcIepuMeHTaIbHoro OnicTporo peakropa JOYO c HartpueBbiM TeruioHocuTeneMm. OH
JOCTUI MHHHMMAaJIbHO KOHTPOJMPYEMOIO YpPOBHS MOINHOCTM B ampene 1977 ropa.
AxTtuBHas 30Ha peaktopa JOYO cocrosyia W3 CMENIaHHOTO YpPaH-TUTyTOHHEBOTO
TOIUIMBA, Ha 18 % cocTosBIIero u3 mryToHus U Ha 23 % — u3 ypana. BeicoTa TOmImMBHON
YacTU aKTUBHOM 30HBI cocTaBiisia 60 cM. CBepXy M CHU3Y HAXOAWINCH OJIAHKETHI U3
00€THEHHOTO JUOKCH/IA, KX IbIH TOMIIMHON B 40 cM.

B paguanbHOM HampaBlieHWM aKTHBHAs 30HA OKPY)KEHAa OTpakaTeleM U3

o0emHEeHHOTO AUOoKcHaa ypaHa ¢ oboramienuem 0,2 % u Boicotoit 140 cm.

2.8.2 TecrtoBas moaeab peakropa MBUP
MHororieneBoit ObICTphI HccienoBatenbekuii peaktop (MBUP) [46] umeer psia

XapaKTEPUCTHK, MPEJICTABIICHHBIX B Ta0bnuie 2.8.
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Ta6nuna 2.8 — Onucanue TecToBol Moaenu peakropa MBUP

IMapamerp XapakrepucTuKa
BricoTa a.3., MM 550
JHuametp a.3., MM 890
TormBo CBYT
Topuesble 3KpaHbl 00eTHEHHBIN ypaH
KomnyecTBo siueek, IIT. 517
KomuuectBo TBC, miT. 94
Komuuecto PO CVY3, miT. 8
KomuuectBo DK, miT. 3
KomnuectBo MC, mit. 13
KonndecTBo cO0pok OOKOBOTO dKpaHa, IIT. 302
KonmuecTso stueek s coopox BPX 38

B pamkax tecroBoit monenu B siueiiku BPX ycranosneno 19 OTBC u 19 c6opok
OOKOBOTO PKpaHa.

[Ipu cocraBnenun TecToBor Monaenu peaktopa MBUP Obin mpoBenen psn
YIPOIICHUH 10 CPABHEHUIO C MTOKa3aHHOW Ha pucyHke 2.17 [47] KOMIIOHOBKOM a.3.: Ha
MecTe siueeK, MpeaHa3HauYeHHBIX 1o/ netieBbie Kanainsl, MC u OK, momemensr cOOpKu-
UMUTATOPbl CO CTAJIbHBIMU BBITECHUTEISIMU. B  suelikax TeTIeBbIX KaHAIOB 3a
npenenaMu a.3., pa3MemnieHbl COOpKM OOKOBOTO dKpaHa. MarepuanbHbIE COCTaBbl B

npeaciax pvaeTHOﬁ obnactn TOMOI'CHHU3HUPOBAHBI, IIar TBC IIPpUHAT PaBHbIM

75,419 mm [47].

TennoBblgensiowas cobopka

Pabounii opraH CY3

Cbopka bokoBoro akpaHa

CHopKa 3aLW1Thl BHYTPUPEAKTOPHOr0 XpaHUnuvuwa
flueiika BHYTPMPEAKTOPHOro XpaHUIMLa
Matepuanoeepyeckas cbopka

3KCI'IepV1MEHTaJ'I bHbIA KaHan

MeTneBon KaHan

Pucynok 2.17 — BuyTpukopmycHasi KOMIOHOBKa peaktopa MBIP
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«'oMoreHHass TecrtoBas MOJENIb IOJyY€HAa U3 JETalbHOM MOJAEIU IyTEM
TOMOTE€HU3ALUN MaTepUalIbHBIX COCTABOB C BECOM COOTBETCTBYIOLIMX OOBEMOB IS
COCTOSIHUS aKTUBHOM 30HBI € 4acTUYHO norpyxeHHbiMu PO CY 3. YnpouieHHast Mmojiens
OIKCBHIBAET COCTOSIHUE a.3. HA MOMEHT 3arpy3Ku CBEXHM TOILINBOM.
JIns  OIEHKM KOHCTAHTHOM COCTaBJSIIONICH TOTPEHIHOCTH Janee OynaeT
UCITI0JIb30BAaThCS TOMOT'€HHAsi MOJEIb, B BUAY TOr0, YTO KOHCTAHTHAs COCTaBJISIOLIAS

IMOTrpCIIHOCTHU HC 3aBUCUT OT ACTAJIbBHOCTHU OIIMCAHHA TECTOBOM MOACIIH [47]

2.8.3 TecrtoBasi moaesnb peaktopa BPECT-0O/1-300

«KOHCTpYKIMsI ~aKTUBHOW 30HBI  OBICTPOrO  PEaKTOpa CO  CBUHIIOBBIM
terionocutenaeM (BPECT) [48], ee reomerpus U coctaB JOKHBI 00CCIIECUHUTD MOJIHOC
BOCIIPOM3BOJICTBO IUTYTOHMSI B AaKTHBHOHW 30HE, KOMIICHCHUDPYIOIIEEC CHIDKCHHUEC
PEaKTHBHOCTH IIPM BBITOPAHHU TOIUIMBA W HAKOIUICHHHM MPOAYKTOB MCICHHS, B
pe3yabTaTe dYero rapaHTHpyeTcs paboTa peakTopa I10 KaMIIaHWKA IIPH  MajioM,
COU3MEPUMOM C [3,4, 3aM1aCEe PEAKTUBHOCTH, HCKITFOYAIOIIEM HEKOHTPOIUPYEMBI Pa3roH
peakTopa Ha MTHOBEHHBIX HEHTPOHAX BCIICACTBUE aBAPHUIHBIX OTKa30B 000PYI0BAHUS
ook nepconana» [49]. Ha pucynke 2.18 [49] moka3zaHna kapTorpamMmma akTHBHOM 30HBI
tecToBoi Mojenu peaktopa BPECT-0O/]-300. B Tabmure 2.9 [49] npuBeneHbl HEKOTOPBIE

€€ XapaKTePUCTUKH.

Tabnuna 2.9 — Hexoropeie xapaktepuctuku PY BPECT-O/1-300

HN3meHenus Texkywmas moaejab
Tun TBC 6e3uexioBas TBC
UYwucio tB310B B TBC 160
UYwucno o108 B PO CY3 102
Yucno TBC B 113 84
Yucmo TBC B 113 60
Yucno AP 4
Yucno KP 14
Yucno cOOpoK CBUHIIOBOTIO OTpaXKaTest 126
Temnepatypa TormBa, K 1100




Q — TBC ueHTpanbHO# 4acTu akTUBHOIT 30HEI (LI3) @ - VI1I0C

@ _ TBC nepuepwiiroii 4acth akTuBHof 30ms1 (T13) 0 _TBC ¢ PO AP
Q — BokoBoit CBHHIIOBBII OTpakaTe/h —TBCcPO A3
. — CranbHoii 5kpaH —TBC ¢ PO KP

Pucynok 2.18 — Kaptorpamma aktuBHO# 30H6bI peaktopa BPECT-O/-300

PacueTHas Mojenb peakTopa BKJIIOYAET B CeOsi: aKTHUBHYIO 30HY, OOKOBOW U
TOPIIEBOM OTpaXkaTenu, BHyTpupeakropHoe xpanuiuiie TBC u 6eToOHHYIO 3aluTy.

AKTUBHAas 30Ha peakTopa COCTOMT u3 169 mecturpaHHbix sueek. LleHTpanbHas
4acTh aKTUBHOM 30HBI COCTOUT U3 109 1meCTUTpaHHBIX AYEEK, B TOM YUCIIE:

— 84 sueiiku ¢ TBC 1U3;

— 7 sueek TBC I3, B koTophIX pacnosioxkeHsl padouune opransl A3 (PO A3);

—4 sueitku TBC 113, B koTOphIX pacmosioxeHsl padoune opranbl AP BCO
(PO AP);

— 14 sueex TBC I3, B koTOpHBIX pacnonoxensl padboune opransl KP BCO (PO KP).

[Tepudepuitnas gacTh aKTUBHOM 30HBI COCTOMT U3 60 mecturpanHbix siueek TBC
I13.

Ha rpanuiie akTHUBHO 30HBI B IEPBOM Psily OOKOBOTO OTpakaTelis PacioIOKeHbI
18 stueek ¢ ycTporicTBamu maccuBHOM 00paTHOit cBsi3u CIIOC. AxTrBHAs 30HA OKpYy)KeHA
0JiokaMu OOKOBOTO OTpakaTelis: MepBbie ABa psaa coaepxar 144 Groka CBUHIIOBOTO
oTpaxkatessi, B coctaB KOTOpbIX BXoAsT 18 CITOC, u Tpetnii psia coepxkut 66 CTaabHbIX

OJIOKOB.
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2.8.4 TectoBasi moaeb peaktopa BHK 60/b110ii MOIHOCTH

B cucrtemubiii apxuB nporpammHoro komiuiekca MCUJIA BKIIFOYEHBI TECTOBBIE
Mojiean ObicTporo HatpueBoro peakropa (BHK) Gompmroit mommuoctu [50] B Tpex
KOHpUTYypaluusXx: ToMoreHHas © TrereporeHHas wmojaenu ¢ MOKC-tomuBoM
romorenHast moaens co CHYII rormuBoMm.

«TecroBas monens BHK GosbI1o#i MOITHOCTH UMEET FeKCarOHAIbHYIO T€OMETPHUIO
C OINHCAHHEM COCTaBa SUEEK, COOTBETCTBYIOIIETO PACIIOJIONKEHHBIM B HHUX COOpKam
peaktopa. Jlns auddepeHnuanu TOIUIMBHBIX COCTaBOB, COOPMHUPOBAHHBIX HA HAYaJI0
CTallMOHAPHOTO IMKJA, MO paauyCy a.3. BBIAEICHO CEMb BHUJAOB sY€€K. [OIJIMBHBIC
COCTaBbl B KaXJOW paauajbHOM 30HE OJMHAKOBBI M YCPEIHEHBI MO CcOOpKam,
MpopadOTaBIIUM Pa3HOE KOJMYECTBO MHTEPBAJIIOB MEXIY Meperpy3kamu. B O0koBoi
3oHe Bocmpom3BojgcTBa (b3B) pacnonoxenst TBC mnepBoro u BTOporo psja.
[Nepudepuiinas 30Ha MOJICTH OTPAHUYCHA TPEMsI PsiIaMU COOPOK OOpHOI 3aruTh» [47].

Cxema nipejicTaBieHa Ha pucynke 2.19 [47].
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B TecToBoit Mopenu MNpUHATHI CIEAYIOIMIME pPa3Mepbl, XapakKTEepHbIE IS
«TOPSYETOY» COCTOSTHUS peaKkTopa:

— BBICOTA aKTUBHOM 30HEI ~86,2 cM;

— IIar pacrojoXeHNs TeKcaroHaJIbHOW SYEeKH B 11ane ~18,63 cwm;

— BBICOTA HMXKHEHN TOpIIeBOM 30HKI Bocmpon3BocTBa (HT3B) ~40,2 cm.

Bonee moxppobOHOE onrcaHme TECTOBOM MOJIEIIH TPUBOIUTCS B cTaThe [50].

Tennosas momHOCTh peaktopa — 2900 MBT. [[nmuTensHOCTh MHTEpBaAIa pabOThI

mexay neperpyskamu — 330 3¢ d. cyT.

2.9 OueHKa KOHCTAHTHOI COCTABJISIIONIEH MOTPEeIIHOCTH

B xone dbopmupoBanus dynkuuonana [IK MCUJA no Bepudukanuu daiiios
AIEPHBIX JAHHBIX CO3JaH CHCTEMHBIA apXWB pe3yJbTaTOB pPACUETOB OEHUYMAPK-
DKCIEPUMEHTOB M TECTOBBIX MOJEIEH peakTopoB. Peanuzamus »>TOM  onumu
o0ecrieunBaeT yYMEHBUICHHME KOHCTAHTHOM COCTAaBJSAIOUIEM MOTPEIIHOCTH IpU
BBIYHMCIICHUH HEUTPOHHO-(PU3MYECKHX XapakTepucTuk. Habop MakKpOCKOMUYECKUX
HKCIIEPUMEHTOB U3 0a3bl JaHHBIX YCIOBHO pa3JIeieH Ha YEThIPE IPYMIIbI.

1. InterpanpHble  SKCIEPUMEHTBI — 3TO OKCHEPUMEHTHI, OMNHCHIBAIOLINE
CTaHIApPTHBIA 3HepreThueckui crnekTp (cmektp npenenus U-235), mo pesynbraTam
pPacyeTHOro aHajan3a KOTOPBIX MOKHO YTOYHHTH ONPEIEIEHHBIN KJIacC CEYEHHM M HX
KOPPEJSLUOHHBIE MAaTPULIBI.

2. «YUucTtpie» OGeHUMapK-IKCIEPUMEHTHI — 3TO XOPOIIO OIICHEHHBIE KPUTUYECKUE
cOOpKH, MO OLIEHKE PE3YJIbTATOB KOTOPHIX MOIYUYaIOT COTIACOBaHHBIM HAOOP KOHCTAHT C
KOPPEISLMOHHON MaTpuULe JIsi paCU€THOTO Mpe/ICKa3aHusl, B OCHOBHOM, KpUTUYHOCTH.
DTO HKCIIEPUMEHTHI, BHITIOJHEHHBIE HA (Pr3ndYecKux Kputnueckux crenaax (tuma bdC)
[47].

3. MOCK UP-3kcniepuMeHTBl — 3TO 3KCIEPUMEHTHI, KOTOPHIE COOTBETCTBYIOT

MOJTHOMACIITAOHOM MOJIEIIH PEaKTOPHOM ycTaHOBKH [47].
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4. DKcIUTyaTallMOHHbIE U3MEPEHUS — 3TO SKCIIEPUMEHTHI, BHITIOJIHEHHBIE BO BPEMsI
bu3MUecKoro mycka peajbHOTO amnmapara, Ha OCHOBAaHHUU KOTOPBIX MOXHO CHeNaTh
OKOHYATEJIbHOE 3aKJIF0YCHHE 0 TOYHOCTH pacuera HOX [47].

JIns mpoBeAEHUS OLUEHKM TOYHOCTH MPEICKa3aHus MapaMeTpa KPUTUYHOCTH IS
peakTopHBIX ycTaHoBOK THma bH ¢ ucnombszoBanmem cucrembl MHADKC [51] Obin
orobpan Habop Hauboiiee HHPOPMATHUBHBIX OSKCIEPUMEHTOB MPUMEHUTEIBHO K
pacyeTHOMY aHAJIU3Yy XapaKTEPUCTUK PEAKTOPOB Ha OBICTPHIX HEUTPOHAX C HATPUEBHIM
TEIJIOHOCUTENEM. DTH 3KCHEPUMEHTHI ObUIM 3arpy»€Hbl B apXHB PACUETHBIX 3aJJaHUN
cuctembl UHJIDKC nnst onpenenenus norpemniHoctend pacueta HOX peakropos bH-600,
BbH-800 u BHK. B Ttabaume 2.10 npencraBieH apXuB pacyeTHBIX 3aJaHUN CHUCTEMBbI
NHJSKC, rae pe3ynbrarsl, BOIIEAIINE B ApXUB, OTMEUYEHBI 3HAKOM «».

B ctpykrype cucrembl MHIIDKC conepxurcs:

— OubnuoTeka K03((UUHUEHTOB YyBCTBUTEIILHOCTH OCHOBHBIX PAaCCUHUTHIBAEMBIX
H®X k pa3nu4yHbIM CHCTEMaM TPYIITOBBIX KOHCTAHT ¥ napamerpam PY (LSENS);

— OnOnMoOTEKa OIICHEHHBIX MHTETPAJbHBIX M MAaKpPOCKONMMYECKUX OEHUMapK-
skcriepumenToB (LEMEX).

B »TOM paszaerne Bce pacyeTsl BBIIOJHEHBI OTHOCUTENIBHO ITapaMeTpa KPUTUYHOCTH

c ucnonb3oBanueM mporpamMmel TRIGEX.

Tabnuna 2.10 — 3anonaenne apxuBa pacueTHbIX 3agannii cuctemsl MHIDKC

PacueTHbIe MoEIH bubéanoreka ko3ppunueHToB bubdanoreka oneHeHHBIX
yyBcTBUTeILHOCTEH (LSENS) | 3kcnepumentoB (LEMEX)
PY BH-600 + B
(ypaHOBO€ TOILIHBO)
PY BH-800 +
(MOKC-TormuBo)
Hatpuessiit BP 6osnb1ioit
mortraoctd (MOKC-TorumBo +
C BOCIIPOM3BOASALIEN
AKCHAIbHOW TPOCIIOMKO#T)
BDC-86-1 + +
Pesynbrarsl u3MepeHui + +
Ha bH-600
Pesynbrarel uamepenunii + N
na bH-800
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ITo pe3ynbTaTam paboOThI, NPEACTABICHHON B Ii1aBe 2, Obljla MPOBEIEHA OLICHKA
KOHCTaHTHOM COCTAaBJISAIOLIEH MMOTPEIIHOCTH Ha UMEIOLIEHCs 6a3e TaHHBIX OTOOPAHHBIX
HKCIIEPUMEHTOB IPUMEHUTEIBHO K TpeM peakTopHbiM ycTaHoBkaM: bH-600, BH-800 u

BHK. B Tabmuie 2.11 npencraBiaeHbl CHUCKH OTOOPaHHBIX SKCIIEPUMEHTOB.

Tabnuna 2.11 — OtoOpaHHbIE HHTETPATBHBIE U OCHUMAPK-IKCIEPUMEHTHI

Mopaean Pe3yabTarsl u3mepennii
WuTerpanbHble SKCIEPUMEHTHI Ha CTaHAAPTHBIX CIEKTpax
Crextp nenenust FS (yu23s) F235; F238; F239; ESCAPE-238; ESCAPE-Fe
«YucTeie» OEHUMAPK-IKCIIEPUMEHTHI
GODIVA Kooy
JEZEBEL Kooy
SCHERZO Koo
«YucTeie» OEHUMAPK-IKCIIEPUMEHTHI
bdC-38 Koo
boC-41 Koo
ZPR-6-7 Ksgp
b®C-44 Ksgp
BDC-49-1 Kogy
BdC-58 Kog
ZPPR-2 Koy
ZPPR-9 Kooy
MOCK UP-3kcniepuMeHTbI
BDC-62-1 K
(Monens cymiecTByolel akTuBHOM 308 BH-600) 2
BDC-86-1
(Monenb akTuBHOM 30HBI BH-800 ¢ mosHoi Kagy
3arpy3koit MOKC-TormnBom)
OKcCIulyaTalluOHHBIE U3MEPEHUS
BH-600 Ko
BH-800 Ko

B tabnuue 2.12 npuBeneHsl pe3ysibTaThl pacuera BKJIaJa B MOTPEIIHOCTD Ky OT
HEOIpe/IeNICHHOCTEN B CeUeHUAX. PacueTsl BETUCH C y4eTOM U 0€3 ydeTa HHTErpalbHbIX
HKCIIEPUMEHTOB. PaccMOTpeHbI CieyIolIe BApUAHThI OLIEHKH TOYHOCTH:

1) BapuaHT A — 0e3 yueTa HHTETPaIbHBIX SKCIIEPUMEHTOB;

2) BapuaHT b — TOJIbKO MHTErpaJIbHBIC SKCIICPUMEHTHI;
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3) BapuaHT B — uHTErpasibHbIC U OEHUMAPK-IKCIICPUMEHTHI,
4) Bapuant I' — unTerpanpupie,  OcHumapk-skcnepuMmentel u  MOCK UP-
IKCIIEPUMEHTHI,
5) Bapuant /I — unTerpaabhpie,  OcHuMapk-skcrepuMmentel, MOCKUP wu

9KCINTyaTallMOHHBIC U3MCPCHMUAL.

Tabmuna 2.12 — OnieHeHHbIe BKJIa bl B IOTPENTHOCTD pacdeTa Ko

KoucranTHasi cocTaBJsIomas
Bapuanr o
qeTa 2Ke-Ta KpaTtkoe onucanue norpemHocT, %
y BH-600 BH-800 BHK
A [TorpeniHocTy Ha ypOBHE 16 18 18
MHUKPOJIAHHBIX
b Crextp nenenust FS (yu23s) 1,2 1,3 1,3
GODIVA, JEZEBEL, SCHERZO,
B B®C-38, BOC-41, BOC-44, BDC-49-1, 0,6 0,7 0,7
B®C-58, ZPR-6-7, ZPPR-2, ZPPR-9
r B®C-62-1, bPC-86-1 0,4 0,3 0,7
1 PeanbHoe cocrosaue a.3. BH-600 0,0 0,3 0,7
PeanbHoe cocrosaue a.3. BH-800 0,0 0,0 0,5

[To pesynbraram, mpecTaBieHHbIM B Tabmuie 2.12, MOKHO cienaTh CIeayroIme
BBIBO/IBI:

1) BeMunMHa  KOHCTAHTHOM  COCTABJISIONIEH  IOrpemHocTH  0Oe3  yuera
aKcIiepuMeHToB coctaBisieT 1,6 % nns bH-600; nns BH-800 u BHK — 1,8 %);

2) y4€T TOJIbKO HMHTETPAIbHBIX SKCICPUMEHTOB MPHUBOJUT K CHIIKCHHIO
KOHCTAaHTHOM COCTaBJIAIOIIEH norpemHocT A0 ~1,3 % 1715 Bcex Tpex peakTopoB,;

3) AOMOJIHUTENBHBI ~ y4eT OEHYMApK-dKCIICPUMEHTOB  CHHYXKACT  YPOBEHB
KOHCTaHTHOM morpemntHocta 10 ~0,7 %);

4) BKJIIOUCHHE B aHAJIU3 IOJHOMACIITAOHBIX JKCIIEPUMEHTOB, MOJCIHPYOIINX
akTuBHBIE 30HBI peakTopoB BH-600 u BH-800, camxaet norpemntaocts 10 0,4 % u 0,3 %,
cooTBeTcTBeHHO. KOHCTaHTHas norpemHocts Mt bHK ocraercs Ha ToMm ke ypoBHE —
0,7 %. DT0 rOBOpUT O HEAOCTATOUHOU MHPOPMATUBHOCTH FKcriepuMeHTOB bDC-62-1 u

bB®C-86-1 mpumenurtensHO K akTuBHOU 30He BHK.
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Hcnonb3oBaHre B aHAJIM3E DKCILUTyaTallMOHHBIX 3MepeHui Ha peaktopax bH-600
1 BH-800 cBOIUT K HYJII0O KOHCTAHTHYIO COCTABJISIFOIIYIO ITOTPEITHOCTH 17151 3TuX PY.
VYuyer skcruryaTalroOHHBIX H3MepeHnid Ha BbH-800 mpuBOIWT K yMEHBIIEHHIO
KOHCTaHTHOM cocTaBJstonie norpenHoctu aktuBHOM 30HBI BHK ¢ 0,7 % mo 0,5 %.
[Ipennonaraercs, YTo yUeT MNIAHUPYEMbBIX SKCIIEPUMEHTOB Ha KpuTHdeckoM cteHae bOC

CHHU3UT 3Ty MOTPEHIHOCTH 10 ypoBHs 0,3 %.

2.10 BoIBo/bI IO MATEPHUAJIAM IJIABBI 2

B xone dopmuposanus dynkuuonana K MCUJA no Bepudukanuu ¢aitnos
SAJICPHBIX JTaHHBIX CO3/IaH CHUCTEMHBIM apXWB pPE3yJbTaTOB pacyeToOB OeHUYMapK-
HKCIIEPUMEHTOB M TECTOBBIX MOJIEJIEH PEaKTOPOB M CHUCTEM Ha OBICTPBHIX HEHTPOHAX.
Peanuzanusi 3Toil onuuu 00ECTIEYMBAECT YMEHBIIICHHE IOCTOSTHHOM COCTaBIISIONICH
MOTPEIIHOCTU MPY BBIYUCICHUHU HEUTPOHHO-(PU3NUECKUX XapAKTEPUCTUKH.

C uCcrnonb30BaHUEM PE3YJIBTATOB PACYETOB IKCIIEPUMEHTOB, IOMEIIICHHBIX B ApXUB
[IK UCUIIA, Obl10 MOKa3aHO CHUXKEHHE KOHCTAHTHOW COCTAaBJISAIONIEH MOTPEIIHOCTH
npuMeHuTeabHO K peaktopam bH-600, BH-800 1 BHK (MOKC-TomiuBo ¢ akcHalnbHOM
MPOCIIONKON M3 oO0eaHEeHHOro ypaHa). OTMEYEHO, YTO YYET SKCIUTyaTallMOHHBIX
m3Mepenui Ha peakrope bH-800 mnpuBOAMT K YMEHBIICHUIO KOHCTAHTHOM
cocTapJsitoniei nmorpemHoctu akTuBHOM 30H6I BHK ¢ 0,7 % 1o 0,5 %. IIpenanonaraercs,
YTO Y4YET IUIAHUPYEMBIX JKCIIEPUMEHTOB Ha KpuTudeckoM cteHjae bDC cHuzut sty
norpemHocTs 10 ypoBHs 0,3 %.

Takum oOpa3zoMm, apXWB peE3ylabTaTOB PACUETOB OCHUMAPK-IKCIIEPUMEHTOB H
tectoBbIx Mojieselt [IK MCHUJIA He Tosibko obecriednBaeT HaASKHBIN (QYHKITMOHAT IS
Bepudukaiuu 6ndmuoTex koHctauT B oomactu HOP peaktopo bH-600 1 BH-800, Ho 1
CIIOCOOCTBYET Pa3BUTHIO MPOOJIEMHO-OPUEHTUPOBAHHOTO KOHCTAHTHOTO OOeCTIeYeHUs
JUJISL pa3JIMYHBIX TUIIOB SIFICPHBIX PEAKTOPOB.

B mpunoxenun B mpuBeneH coctaB apxuBa pe3yibTaTOB pacueTra OeHYMapK-

9KCIICPUMCHTOB U TCCTOBLIX MO)ICHeﬁ.
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I''TABA 3 ObOCHOBAHMUME BbIBOPA UCXO/IHBIX AJAEPHBIX TAHHbIX
JIA @OPMUPOBAHUA I'PYIIIIOBBIX KOHCTAHT NPUMEHMTEJBHO
K PACUETY PEAKTOPOB BH-600 U BH-800

3.1 O0630p 0ub1HOTEK (PaiijIOB OllEHEHHBIX SIEPHBIX TAHHBIX

OddexkTuBHOCTH U 0€30MACHOCTh MPOEKTUPOBAHMS M IKCIUTyaTallud SJIEPHBIX
PEaKTOPOB M CBSI3aHHBIX C HUMH TEXHOJOTHH 3aBUCAT OT IMOJTHOTH U TOYHOCTH (HaiijIoB
OIICHCHHBIX S/ICPHBIX MaHHBIX. ChopMUpOBaHHBIC HA UX OCHOBE OMOIMOTEKH PACUCTHBIX
KOHCTAHT  COJEp)KaT JaHHblE O  HEUTPOHHBIX  CEUEHHUAX, (HOTO-aTOMHBIX
B3aMMOJICUCTBUAX W JPYTHE€ JaHHBIC, KOTOPBIC PACIIUPSAIOT 00JaCTh TPUMEHEHHS
c(hOpMHUPOBAHHBIX HA UX OCHOBE OMOIMOTEK KOHCTAHT.

Ha ceromssiimamiAi TeHb CYIIECTBYET PSIA OCHOBHBIX OHMOJHMOTEK OICHEHHBIX
anepubix ganHeix: ENDF/B — B CIIIA; JEFF — B Epomne; JENDL — B fnonuu;
poccuiickas O6ubnuorexa rpynmnoBbix koHcTaHT BHAB-93.01a u daiinsl poccuiickon
OMOMMOTEKN OLIECHEHHBIX HEUTPOHHBIX JaHHBIX POCDOOH/I.

Bce onu npeacrasnens! B equnom popmate ENDF, mpurognom juist mpoenenust

HHXCHCPHBIX PACYCTOB II0 COOTBCTCTBYIOIIMM KOAAM H ITPOI'PaMMHBIM KOMIIJIICKCAM.

3.1.1 bubJmnoTeKa oeHEeHHbIX siAepHBIX 1aHHbIXx ENDF/B

bubnnoreka oneHeHHbIX saepHbIX AaHHBIX ENDF/B cozmana B CIIIA u, Ha
CETOIHSIITHUHN JICHB, SBIICTCS OJTHON U3 CAMBIX YaCTO UCIIOJIB3yEMbIX OMOIMOTEK B MUPE.
Bepcuu sToit Oubamoreku oOHOBISIOTCS U MOoAepKuBatoTes HaninonansabiM LleHTpOoM
Anepubix Janusix (NNDC).

OCHOBHBIMU BepCUsSMHU OUOIMOTEKHM TPUMEHUTEIBHO K pacueTaM SJIePHBIX
peaktopoB sBisitorcs  Bepcun  ENDF/B-VIILLI u  ENDF/B-VIII.0. bBubanoreka
ENDF/B-VIIL.O, no cpaBHEHHIO C MPEABIIYIIUMH BEPCUSMHU, COACPKHUT CYIIECCTBECHHO
HOBBIC JJAHHBIC IS HEUTPOHHBIX PEAKIINl OCHOBHBIX aKTUHUJIOB M HEKOTOPBIX JIPYTHUX

HYKJIIMAOB, BJIMAIOINIMX Ha pPacdeT KPUTUYHOCTH. OHGHKI/I OCHOBHBIX TOIIJIMBHBIX H
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KOHCTPYKIIMOHHBIX MartepuasioB (U-235, U-238, Pu-239, Fe-56, H-1, O-16) Obum
MOJIYYeHBI U3 Ppe3yJIbTaToB paboThl mexayHapoaHoro mpoekta CIELO. Kpome Toro,
ObUTM OOHOBJICHBI HEWUTPOHHBIE PEAKIIMUM HAa AaKTUHHAAX a30Ta, KOHCTPYKIIMOHHBIX
MaTepHaax, Jerkux sjipax, 103UMMETPUUECKUE CEUEHUs, TaHHbBIE O PACCESTHUH TEIJIOBBIX
HEUTPOHOB [UJII MOJEIMPOBAHUS HEWTPOHHBIX B3aMMOJCMCTBHM Ha MOJIEKYJIAaX IIpU
HU3KHUX SHEPTUsX.

[Mocnenuuit penus Oubmmoreku — Bepcuss ENDF/B-VIII1, omyOmukoBaHHast B
mapte 2024 rona. Ha ceronnsiiunumii eHs Jloc-Anamocckast HallMOHabHas J1a00paTopust
(LANL) ony6sinkoBaJia ¥ TECTUPYET JiBe OeTa-BepCcHH 3T0k OubnmmnoTeku. [1o mocneaHum
JTAHHBIM, PE3yJIbTaThl TECTOBBIX PACUETOB IMOKa3aJId, YTO HOBas OHOIMOTEKa paboTaeT
HamHoro jyumie, ueM ENDF/B-VIII.0. Ognako 6110 OTMEUYEHO, YTO HMCIIOIB30BAHHE
JTAHHOW BEPCUU MPUBEJIO K YXYALICHUIO TOUHOCTH MPU PACUETE HEKOTOPBIX KPUTHUECKUX
OCHUYMApKOB, YTO, BEPOSATHO, CBS3aHO C OIICHKOW pPE30HAHCHBIX MapameTpoB Pu-239.
Okcneptel  koopauHupyemonn MAID'ATO MexayHapogHONM CETH OLEHKH SIJICPHBIX
nauHbeiX (INDEN) 3asBisit0oT 0 MpoA0SIKEHUN HCCIIeIOBaHUN OallaHca BKIJIAJIOB OIICHOK
CIICKTPOB JICJICHUS, KPAaTHOCTH OBICTPhIX HEHTpOHOB aeneHus (nubar) u oleHkKH

PE30HAHCHBIX MApaMETPOB TSI OCHOBHBIX TOTUTUBHBIX HYKJIHUIOB [52].

3.1.2 bubJnoreka oueHeHHBIX AAepHbIX HJaHHbIX JEFF

bubmoreka snepubix ganHbiXx JEFF comepkuT coBMECTHBIC OIEHKH ACICHUS U
TepMosiiepHoro cuHTe3a. JEFF cocTouT u3 ¢aiiyioB TaHHBIX O PeakIMsAX HA MaJaroIINX
HEHUTpPOHAX, MPOTOHAX WM JPYTUX YaCTHIl, JAHHBIX O pacmaje, JEJICHUHU, PACCeTHUU
TETUTOBBIX HEHTPOHOB, a TaKXe JaHHBIX 00 akTHBAaNMU U ¢aiyoB dpa (cMelieHue Ha
atoMm). MHorue nanubie Obuti 3aumMcTBOBaHbl u3 TENDL.

[Tocnennee opuimansHOE 0OHOBICHHE Bepcun Ob1T0 B HOsIOpe 2017 roma — penus
Bepcuu 3.3.

JEFF-3.3 — Oubnuorexka oOuiero HazHayeHWs, HMMEET IIUPOKYI O00JaCTh
NPUMEHEHUSI KaK B aTOMHOM SHEPreTHKEe, TaK M B HEIHEPTrEeTUYECKUX O0OJIACTX.
OcHoBHbI€ MOU(HUKAIIMY BEpCUl OMOIMOTEKH OBLITM COCPEOTOUCHBI HA OLICHKE TaHHBIX

JUIsL pacyeTa TepeHoca HEHWTPOHOB. JTa dYacTh OMOIMOTEKH WCIONB3YeTCS IS



78

MPOCKTUPOBAHUSI, COMPOBOXKIACHUS HDKCIUTyaTalldd MW PACUYETHOTO OOOCHOBAHUS
0€30MacHOCTH PEAKTOPHBIX YCTAHOBOK M COIYTCTBYIOUIUX CHCTEM, B TOM 4YHUCIE,
0TpaboTaBIIETO SIEPHOTO TOIJIMBA BO BPEMSI €r0 XpaHEHHS  TPAHCTIOPTUPOBKHU.

Pazpabotka oubanorexu JEFF u mocnenyromre oOHOBICHUS BepCUil TUKTOBAIUCH
MOSIBJICHUEM HOBBIX IMOTPEOHOCTEH JKCIUIyaTallMOHHONW M HAy4yHOW cdep aToOMHOMN
orpaciu. JEFF mmpoko ncnons3yercs nns nporpaMm pa3pabOTKH PEAKTOPOB: PEAKTOP
Ha ObIcTphIX HeTpoHax ASTRID [53] ¢ noBbIlIeHHO# 6€301aCHOCTBIO JIs COKPAICHHS
IIPOM3BOJICTBA BHICOKOAKTHBHBIX SIJIEPHBIX OTX0J0B; Oenbruiickuii peakrop MYRRHA,
IPOABUTAIOIINN KOHILIETILUIO CUCTEM, YIIPABISIEMbIX YCKOPUTEIIAMU; OBICTPBIE PEAKTOPHI
CO CBHHIIOBBIM U CBUHIIOBO-BUCMYTOBBIM OXJIaKJICHUEM [ 54 |; yCTaHOBKU U1 OOy 4eHHUSI
MaTepUajIoB U TEXHOJOTUH SIIEPHOTO CHHTE3a; PEaKTOPHI KUIISIIETO TUIIA U C BOJOU MO
naBieHueM. Kpome Toro, BBICOKOM TOYHOCTH pacueTa IE€peHoca HEHUTPOHOB,
MIPOTHO3UPOBAHMS OCTATOYHOTO TETIJIOBBIACIICHUSI U MOIIHOCTA MCTOYHUKA WU3ITy4CHUS
TpeOyeT aHanu3 O€30MaCHOCTU TPAaHCHOPTUPOBKU, MPOMEXKYTOUYHOIO XPAHEHUS U

OKOHYAaTEJIbHOM YTUIU3alIunu OTpa6OTaBI]1€FO TOILIINBA.

3.1.3 bubauoreka oneHeHHbIX siiepHbIX JaHHbIX JENDL

SnoHckas cepusi OMOIMOTEK OLICHEHHBIX SACPHBIX JTaHHBIX OblLIa OMyOJMKOBaHA
coBmecTHO Anonckum Uccnenosarensckum MuctutyToM ATomMHOM DHepruu (JAERI) u
Anonckum  Komurtetom  Anmepubix  Jawueix (JNDC). Kaxpas  O6ubnuoteka
UCIIOJB30Baach TMOJ OTHACNbHYIO 3aaady. IlepBoii Bepcuedt OuOIMOTEKH OOIIETro
HasHaueHus crana JENDL-3.3, Bemymennas B 2002 romy. OreHuB paboty
JENDL-3.3, JNDC cnenan BbIBOA O TOM, YTO CYLIECTBYIOIIAs BEPCHs JTOJKHA OBITH
JOTIOJTHEHA PACITUPEHHBIMH JAHHBIMHM O MPOAYKTaX ACICHUS U MUHOPHBIX aKTHHHJIAX,
HEOOXOJMMBIX [IJII WCCICOBAaHUNW MW pa3pabOTOK WHHOBAIIMOHHBIX PEAKTOPOB,
BBITOPAHUS M BO3MOXKHOCTH pacyeTa KPUTUKHU akTUBHOM 30HBI ¢ MOKC-TommmBoMm st
CYIIECTBYIOIINX JIETKOBOAHBIX PeakTopoB. [loMrmo mpouero, ObLT0 MPUHSITO PEIICHHUE O
Hayajge paboT 1Mo CO3JaHHUI0 COOCTBEHHBIX OCHUMApPKOB ISl O0jiee TOYHOM OICHKH

CEUeHMM peakuui, 00aBlIeHUS MAaTpUll KOBapHalMii W TOBBIIIEHUS CTaHIapTOB
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KadyecTBa Bcell OmOMMoTeku. [IpoekT mo co3gaHui0 4eTBEPTOM BepcUU OUOIHMOTEKU
Havasics B 2005 roxy moa aruaoi SAImoHCKoro AreHTcTBa N0 ATOMHOM SHEPTETHKE.

[Tpu onienke 6ubmMoTeku siaepHbix nanHbX JENDL-4.0 60b110e BHUMaHuE OBLIO
YAEIEHO TPOJYKTaM JACJICHUs U MUHOPHBIM akTUHUJaM. OCHOBHasi 4acTh MaKETHOTO
daiina 6nOIMOTEKH BKIIIOUMIIA B €051 HEUTPOHHBIC NaHHbIe 17151 406 HYKIUI0B B 00JIaCTH
suepruii ot 107° 3B 10 20 MoB; aus 354 HyKIUI0B BKIIOYEHBI JaHHBIE O TAMMa-KBaHTaXx,
HE0OXO0AMMBIE ISl pacyeTa TepMalu3allMOHHbIX mapaMeTpoB. Takoke s 318 HykiIua0B
ObUTM JOOABJIEHBI JAHHBIE O CIEKTpax H3IYy4YEHUSI HEUTPOHOB, HEOOXOJIUMBIC ISt
pacyeta miepeHoca HEUTpoHoB. [ 95 »s1eMeHTOB ObUIM TOJYYEHBI MaTPHIIbI
KOBapHaluu i1 OLEHKH HEOIPEIEICHHOCTEW B MPOEKTHBIX pacyeTax. OTH JaHHbIC
OBLIM MOJIyYEHBI HA OCHOBE DKCIIEPUMEHTAIBHBIX JAHHBIX U CIEIUAIBHO CO3JaHHbIX JJIs
stoii nenu OeHumapkoB. JENDL-4.0 mpeBOCXOIUT TpenpLAylIyl0 BEpPCUI0 Kak I10
KaueCTBY JAHHBIX, TaK W MO UX KoJuyecTBY. OQUIMaNbHBIA BBITYCK OUOIMOTEKU
OIICHEHHBIX SJEPHBIX AaHHBIX cocTosuics B 2011 roay. Ilocnennee oOHOBIIEHHE OBLIO
nob6asieno B 2016 roxy.

B 2021 rony cocrosuics opunmansubiii penus Bepcuu 5. B JENDL-5 yBenuueno
YHCJIO HYKJIMIOB, COACPIKAIINX JaHHBIC O HEUTPOHHBIX PEAKITUIX, U paclIMpeHa o0JacTh
onuckiBaeMblx »Hepruil 1o 200 M»B. Panee BwimyleHHbIe (ailibl CHEUATBLHOTO
Ha3HAYECHUS, TAKUE KaK CCUCHUS] aKTUBAIIMU HEUTPOHOB U PEaKIMU, UHIYIUPOBAHHbBIC
3apspKeHHBIMU yacTuiiamu / potonamu, Obutu BKitoueHbl B JENDL-5 ¢ oOHOBIeHHEM

JTAHHBIX.

3.1.4 bubaunoreka (aiijioB olleHeHHBIX HEUTPOHHBIX TaHHBIX POC®OH/]
bu6morexka POCDOOH/] paspabdorana u noaaepxkuaercs AO «['HL PO — ®DON».
B mepuox ¢ 2005 mo 2007 rox Owuia pazpaboTaHa BepCHs OIEHEHHBIX HEUTPOHHBIX
nmaaHbeIx — POCOOH/I-2010, BKIOYMBIIAS B COCTaB ONMMCAHHME JAaHHBIX IS Ooiiee 680
HYKJIUJIOB.
[To monHOTE MpencTaBaeHHbIX JaHHBIX (aitibl Onbnmuorekn POCDOOH/] nensites

Ha YEThIPE TPYyNIIHI.
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1. I KOPOTKOXKMBYLIMX PAJUOHYKIUIOB MPHUBOJATCA JaHHBIE TOJIBKO O
HEHUTPOHHBIX CEYCHUSIX.

2. JInst HONTOXUBYIIMX U CTAOMIBHBIX SIIEP, KPOME CEUCHHH, TPUBOISATCS TaHHBIC
00 YIJIOBBIX U SHEPreTUYECKUX PACIPEICICHUAX BTOPUUHBIX HEHTPOHOB.

3. JI7i TOIUTUBHBIX UM KOHCTPYKIIMOHHBIX MAaTEPHUaJIOB PEAKTOPOB, a TAKXKE IS
MaTepuajoB TEIUIOHOCUTENIEH MPHUBOIATCS JaHHbIE 00 00pa3oBaHHM raMMa-KBaHTOB B
HEUTPOHHBIX PEAKLUAX.

4, YetBepTyro Tpynmy oOpa3yloT KOHACHCHUPOBAaHHBIE cpeibl (Boma, Tpadwur,
TsDKeNas BOJAA, OCpWIIMN M OKUCh OEpWILINS, OKUCh ypaHa W JpYTHE), AJ KOTOPBIX
IIPUBOJSTCS JAHHBIE O 3aKOHAX PACCESHUS TEIUIOBBIX HEUTPOHOB, ISl KOTOPBIX JJITMHBI
BOJIH Jle-bpoiisia cTonb BENUKH, YTO UX pacCEesTHUE IPOUCXOAUT HE HA OTAENBHBIX SApax,
a Ha LIEeJIBIX MOJIEKYJIaX WIM KPUCMETAININYECKUX CTPYKTypax.

HeliTpoHHBIE JaHHBIE TPUBOIATCA B DHEPreTHUECKOM auanasone or 10° 5B go
20 M»1B, T0O ecTh 0XBaTBHIBAIOT BCIO 00JIACTh SHEPTUH HEHTPOHOB B SANIEPHBIX PEAKTOpax
JAr000ro TUMA.

AxtyanbHas Bepcus OuoOmuoreku POCOOH/I-2.24 conepkXutr COBpEMEHHBIE
oLieHKH 111 413 OCHOBHBIX HEMTPOHHBIX (hailyioB 00IIET0 Ha3HAYeHUSI (1J11 HYKJIUJOB OT
BOJIOpoJa A0 pepmusi):

— ToruBHBIE Matepuansl (U-235, U-236, U-238, Pu-239, Pu-240, Pu-241 wu
JpyTHe);

— KOHCTPYKIIMOHHBIE Matepuaisl (u3otomkl Fe, Cr, Ni, Zr u npyrue);

— marepuainsl ternonocutens (H, D, Al, Na, Mn, Nb, Bi u apyrue);

— npoayktel aenenus (Tc-99, Ru-101, Rh-103 u apyrue);

— MUHOpHBIE akTUHUBI (M30Tombl Np, Am, Cm.

Bepcus 6ubnuorexkun POCDOOH/I-2.24 akkymynupoBasa NOJHbIA HA00p JaHHBIX,
HEOOXOJAMMBIX JJI1 y4eTa HEUTPOHHBIX U (POTOHHBIX B3auMOAEHCTBUN. OHa BKIHOYAET
nannpie O6momuorekn POCOOH/[-2010 u camble COBpEeMEHHBIE OLEHKH OCHOBHBIX

TOINIMBHBIX 1 KOHCTPYKIIUOHHBIX MAaTCPUAJIOB U3 PC3YJIbTATOB pa6OTBI MCKAYHapOIAHOTO

npoekta CIELO.
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ITpoext CIELO 6511 co3aaH B pamMKkax paO0Thl ATEHTCTBA IO SJICPHON YHEPTETUKE
(NEA) nonx srumoii padoueit rpymmnsr WPEC (Working Party on International Nuclear
Data Evaluation Co-operation), B KOTOPYIO BXOJHJIM OICHIIUKH U3 33 cTpaH, BKIIIOYas
poccuiickux crnenuanuctoB: B.I'. IlponseB (UY «Atomcrannmapt») u A.B. Urnartiok
(AO «I'HII P® — ®BN») [55].

Bepcus 6ubnmnoreku POCOOH/I-2.24 conepxurt:

— HeWTpoHHBIE AaHHBIC (721 daiin, BKIOYas TaHHBIE MO-OMOIMOTEK OCHOBHBIX
HEUTPOHHBIX naHHBIX (413 (aitioB), akTuBamMoHHBIE pAaHHBIE (282 (haiina),
TepMaIn3alMOHHbIEe JaHHbIe (27 (ailyioB));

— JIaHHBIE O BBIXOJaX MPOAYKTOB jaenenus (31 daitn);

— ¢otoaromusbie nanubie (100 daiinoB);

— doTosaepHbie naHHble (222 daitna);

— JJAHHBIE O PeaKIMu paauoaKTUBHOTO pacnana (3691 daiin).

Kpome Toro, mpu moAroTOBKE pein3a MociIeIHeH BepCU ObUTH yTOYHEHBI JaHHBIC
[0 CEUEHHUsAM I pacyeTa MOBPEKIAIONIUX 03 KOHCTPYKIIMOHHBIX MaTepuasoB,
KOHCTAHTBI 3aI1a3/IbIBAIOIINX HEUTPOHOB, CIICKTPBI HEUTPOHOB JCIICHHMSI, pacupeHa 6a3a

JAaHHBIX KOBAPHUAIIMOHHBIX MAaTpHUII HOFpGHIHOCTGfI AACPHBIX KOHCTAHT.

3.2 TloaroroBka moTo4yeyHbIX JaHHBIX B (popmate ACE

®opmMar npeacrapiieHus norodeuHbix aaepHbix 1aHHbIX ACE (A Compact ENDF)
UCITOJIB3YETCS U1l XPAHEHUs JAHHBIX O SAJIEPHBIX pPeakUusaxX M B3auMoAeHCTBHAX. OH
apisieTcsa yacthio ¢popmata ENDF u npeaHazHaueH AJis1 KOMIIAKTHOTO TPEACTaBICHUS
AJIEPHBIX JAHHBIX, YTO MO3BOJIIET 3PPEKTUBHO XPAHUTD U NIEpeIaBaTh HHHOPMALIHIO.

@opMaTr NpeAacTaBIEHUs MOTOYEUYHBIX snepHbIX naHHbIX ACE ucnone3yercd B
OCHOBHOM B sIIEpHOU (hHU3UKE JUIsl pacyeTa HEUTPOHHO-(PU3NYECKUX XAPAKTEPUCTUK
peaktopoB 1o metoy MonTe-Kapio. ®opmar ACE npumeHnsieTcs B Takux mporpammax,
kak, Hampumep MCNP, wmu MMKC. IloarotoBka d¢aitnoB B dopmare ACE
OCYUIECTBJISIETCS. ¢ THoMolIplo mporeccuHroporo koga NJOY u makera mporpamm

GRUCON.
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3.2.1 IHoaAroToBKa MOTOYEYHBIX JAHHBIX ¢ moMoIbI0 NJOY

B nporpammuom komiiekce MICUJIA peanusoBad GyHKIIMOHAT JUIsl TOATOTOBKU
daiinoB saepHbIx JaHHBIX B hopmare ACE ¢ momoristo nporeccuaroBoro koga NJOY.
Ha pucynke 3.1 noka3ana cxema noarotoBku ACE ¢aiisioB B mporpaMMHOM KOMILJIEKCE
NCHUJIA ¢ momompio NJOY.

Panee ymomuuanoch, uro NJOY mpexacraBmser cobOoii HaOOp HE3aBUCHUMBIX
MOJyJIEH, KOTOpbIE MO3BOJIAIOT (POPMUPOBAThH 3aJaHKME MO 3aJlaHHBIM HEOOXOIUMBIM
napameTrpam. J{Jis moAroToBKY NotoueyHbIx JaHHBIX B popmaTte ACE ¢ momomnisio NJOY
ObLT cpopMUpOBaH I1a0JOH BXOJHOTO 3aJaHMsI, COACPKALIUN CIIEIYIONIUE MOJYJIN:

moder, reconr, broadr, heatr, thermr, purr, acer.

dannosana cucrtema
nonb3osaTtensa ~

BxogHble napameTpbl —* VIHTepnpeTaTop 3adaHunA

!

®ain 0A0 | [ oaiinosAn | — NJOY |
[TelvlnepaTypa] —»[ moder H reconr }—
Peaynetar

—[ heatr Hbroader ’4—
—v[ therm H purr }—

[moder H acer ’4—

ACE paiin

xsdir
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Pucynok 3.1 — Cxema noaroroBku ACE ¢aiinos ¢ momormipio NJOY

Onucanuve (yHKIUOHANA HCHOJb3YEMBbIX MOAYJEH B3STO M3 MHCTPYKLHUU
nporeccunaroBoro koaa NJOY [31].

Monayns MODER wucnons3yercss ans mpeoOpa3oBaHUsS JTaHHBIX W3 (ailioB
dopmata ENDF, PENDF wu GENDF wu3 paBouyHoro (OuHapHOro) THIIA B
dbopmatupoBannbiii (ASCII Ha coBpeMEHHBIX KOMIbIOTEpax), U Ha000poT. OH Takxe
MOKET MCIOJIb30BaThCs JUIsl KONMMPOBAHUS JAHHBIX M3 OJHOW JIOTMUECKOW €IMHHMIIBI B
JIpyryto 0e3 u3MEHEeHUs TUIIA WK AJI CO3JaHusl HOBOM JICHTHI, COAep Kalleil BHIOpaHHbIE

Matepuaibl, U3 ogHol uin HeckoJabkux JIeHT ENDF, PENDF unu GENDF. MODER
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pabotaer ¢ dopmatamu ENDF, a Taxke ¢ (popmaramu cnenuaibHOr0 Ha3HAYCHHS,
pazpaboranabiMu Uit NJOY, Takumu kak Bbixogubeie gopmatel ACE, GROUPR u
npyrue [31].

Mopayns RECONR wucnonbs3yercs 111 BOCCTAHOBJIEHUS PE30HAHCHBIX CEUCHUM U3
[apaMeTPOB PE30HAHCA U JIJISI BOCCTAHOBJIEHUSI CEYEHUN U3 HENUMHEWHBIX cxem ENDEF-
WHTEPHOJSLNN, KOTOPBIE 3aJAIOTCS JUIsl CEYEHUS YIPYroro paccesHus, ACJICHUS U
paavalMOHHOTO 3axBaTa. BhIXojHble naHHBIE 3anuchbiBaloTcs B Buje daiina PENDF
(Pointwise-ENDF) co Bcemu ceueHUSMH Ha OOBEIMHCHHOH SHEPreTHYCCKOM CETKe,
OPUTOHON ISl JIMHEHHOW HMHTEPIONSALMU C 3aJaHHBIM JIOMYCKOM. M30bITOUHBIE
peakuuu (HampuMmep, INOJHBIE HEYNPYTrue peakluH, pPEakUUuu ¢ 3apsHKEHHBIMU
YacTUI[aMH) BOCCTaHaBJIMBAIOTCS TaK, 4YTOOBI MX CyMMa Oblla paBHAa CyMME HX
BOCCTAHOBJICHHBIX W JIMHEAPU30BAHHBIX YaCTeH NP BcexX dHeprusix [31].

Monyns BROADR renepupyer s 3aaHHOTO HaOopa TeMIeparyp CEYCHHS
(3agannbie B ¢popmare PENDF), yunTteiBaromue temneparypHoe ABUKEHUE sIIEP, TaK
Ha3bIBacMble, JOMIUIEPOBCKU YIIMPEHHbIE CeUeHUs. BXonHble ceueHuss MOTyT ObITh
nosrydeHsl 13 RECONR wnmm u3 npeapiaymero 3amycka BROADR. 9To BRICOKOTOYHBIH
METOJI, YYMTHIBAIOIIMI BCE PE30HAHCHBIE W HEPE30HAHCHBIE CEUCHHUs, BKIKOYAs
MHOTOypoBHEBbIe 3 dexTsr [31].

Mopnyns HEATR renepupyer noToyeyHbl€ CEUEHHS TEIUIOBBIAEIEHUS U JHEPTUN
paZvallMOHHOTO TMOBPEXKICHUS JJIs  3aJaHHBIX peakuuili u Jo00aBisieT HX B
cymectBytomuii ¢aiin PENDF. Uucna TennoBbiAeeHUN U MOBPEXKICHUN MOTYT OBITh
yCpEIHEHBbI MO TpyIaM, HAHECEHbl Ha rpaUK WM nepedopMaTupOBaHbl A APYTUX
nenei [31].

Monayns THERMR renepupyer moroueysbie Ce4eHUs pacCesiHUS U MHIUKATPUCHI
paccesiHisl HEUTPOHOB B 00JIACTH TepMajM3alMd M J00aBIIET UX K CYIIECTBYIOLICH
nenre B popmare PENDF (nociie BROADR unn UNRESR) [31].

Moayns PURR mno3Boisier paccuuThiBaTh MNapaMeTpbl CaMO3KPAHUPOBKU B
o0acTy Hepa3peleHHBIX PE30HAHCOB U MPECTABISIET UX B BHUJIE TAOIUL BEPOSITHOCTH.
Takol Moaxo] MO3BOJIIET €CTECTBEHHBIM O0pa3oM YYHUTHIBaTh BIMSHHUE T€OMETPUU U

CoCTaBa CMCCHU HAa CaMOJKPAHHUPOBAHUC B XOAC PAaCHCTOB I10 MCTOAY MOHTG-KapJ'IO u
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oOecrieurBaeT ONTHUMAabHbIE BapHUallMu Il UTOTOBBIX 3HaueHui. Moayns PURR
co3/1aeT TaOJIUIbI BEPOSATHOCTEH, KOTOPhIE HCIOJb3yIoTcs nipu pacuere mo MCNP mis
00paboOTKM TapaMeTpOB CaMOIKPAHHWPOBAHUS B 00JACTH HEPA3pPEIICHHOTO PE30HAHCa
[31].

ACER noaroraBnuBaer 6ubiauoreky B ACE ¢opmate mis nporpamMmbl METOJa
Monte-Kapiio MCNP. OH 103BOJNSIET CYIIECTBEHHO YMEHBIIUTh KOJIHYECTBO
MalIMHHOTO BpPEMEHHM, 3aTPAaueHHOr0 Ha pelieHue (U3MYECKON 3alayu, MyTeM
MPEAOCTaBICHUS TIOJIb30BATEI0 BO3MOXXHOCTHM HW3MEHEHHSI TPAHUYHBIX YCIOBUU
JManazoHa dHepruil (HampuMmep, IS TeIIOBOTO peakTopa OyAyT UCIOJIb30BaHbl TOUKU
sHepruu oT 100 1o 200 3B) u KonryecTBa pacyeTHBIX TOUEK (HApUMEp, pa3peKuBaHHUe
IIKAJIbI SHEPTU) C MUHUMAJILHBIM BIUSHUEM Ha PACYETHYIO OTpemHOoCTh. CyliecTByeT
JIBa PasHbIX aJrOpUTMa MPOPEKUBAHUS: IPOMYCK PHEPrUM» U «ienas ppakius». B
MIEPBOM CJIyuae KOJ| caM yJajsieT TOUKH, TO €CTh MPOUCXOAUT aBTOMAaTUYECKOE yIaJICHUE
JIBYX M3 KaXJbIX TpPEX TOYEK Il Bcex sHepruid mexay Ei m E;. OtorT anroputm
OoTpabaThIBaeT JOBOJBHO «Tpy00», BHOCS OOJBIIYI0 PACUETHYIO IOrPEIIHOCTh B
KOHEUHBIA pe3yJIbTaT, U3-3a YE€ro HE PEKOMEHAYETCS K HCIOoJIb30BaHHWIO. B ciyuae
anroput™Ma  «1enas  (Gpakuusy HUCIOJNb3YeTCsl HJAEs COXPAHEHHS PE30HAHCHOTO
UHTErpasia. 31ech MPEAyCMOTPEHO HMCIOJIb30BaHKe BecoBbIX (yHKIUH «1/E» u «flaty.
[TepBas myuiiie BCEro MOIXOIUT AJIsl TETIOBOTO CIIEKTpa HEUTPOHOB, a BTOPAsi COXpPaHSET
OoJbIlIe TOYEK B 00JIaCTH BBICOKHX 3Hepruil. [lonp3oBarenb yKa3pIBaeT KOJIUYECTBO
pPACUYETHBIX TOYEK JJIsl OKOHYATEJIbHOW HYHEPreTUYECKONM CETKH, a KO, UCIOJIb3ys 3TH
JIAaHHbIE, HAYMHAET UK UTEPALMI U BBIYMCICHUE BKIIAJIOB B MOJIHBIA U PE30HAHCHBIN
WHTETpaJibl 3aXBaTa B KaXA0W Touke. B cirydae, korna o6a nHTerpana paBHbI WIH MaJIbl
[0 OTHOIICHWIO B JaHHOM TOYKE, ATa TOYKAa OTKJIOHSAETCS M HE HCIOJB3YeTCS B
nocieAyrmmx  omepamusix — pacuera.  Korma — sHepreTMueckuid — Avamna3oH
«MPOCKAaHUPOBAH» KOJ CBEPSAET KOJIUYECTBO BBIJICICHHBIX PACUETHBIX TOUEK C UHCIIOM,
3a/IaHHBIM ToJIb30BaTesieM. Eciu yciioBre moJib30BaTeNsi HE BBITTOJIHEHO, KOJI MOBTOPSET
«CKaHMPOBAHMWE», WU3MEHSIS Iar MPOBEPKH SHepreTuyeckoil cerku. Korma ycioBue
nosib3oBatenst BeimojHeHO ACER «pacneuyaThiBaeT» HOBbIE M HUCXOJHBIC 3HAYEHUS

PE30HAHCHOT'O MHTCTPaJia AJII HCKOTOPBIX ITOAAHNAIIa30HOB BHGPFHﬁ. Ecau IMOTrpCHIHOCTD
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MIPOBEICHHON OIepaliy MPEBBIIIAET JAOMYCTUMYIO M3-32 HEIOCTATOYHOTO KOJMYECTBA
pacyeTHBIX TOYEK, TO IMOJb30BATENIO0 MPHUACTCS MOBTOPUTH 3aMyCK ATOTO MOJIYJIA,
3a/aBasi 00JbIIIee KOJUIECTBO TOUEK. B KOHEUHOM cueTe, MoIb30BaTENb MOTydaeT (hai
B dopmare ACE, conepxanmuii wuHGOpPMAIUIO O HENPEPHIBHONW (IMIOTOYCHYHOM)
3aBUCUMOCTH C€UeHUs OT dHeprur. [loaroToBIeHHBIN (haiiil MOKET OBITh UCIIOJIH30BAH B
KauyeCTBE BXOJHBIX KOHCTAHT ISl pacyeTa KpUTUIHOCTH T10 TIporpaMmme Metoaa MoHTe-
Kapio [31].

JIns paboThl TaKUX MpOrpaMM HEOOXOJIMMO, YTOOBI BCE MONEPEUYHBIC CEUEHUS
oOpabaTbiBaeMOro u30TONAa OBUIM 3aJlaHbl B OJHOW HHEPreTUYECKOM CeTKe, C
BO3MOYKHOCTBIO HCIIOJIB30BaHUS JIMHEWHOW WHTEpHoJsiiuu. B 3Tol cBs3u Momynu
nporeccuaroBoro koma NJOY i mOATOTOBKM JTaHHBIX HMCHOJB3YIOT SIUHYIO

OQHCPICTUICCKYIO p336HBKy )51 JIPIHGIZHYI-O HHTCPITIOJIAIHIO.

3.2.2 TloaroroBka moToYe4HbIX JaHHBIX ¢ moMombi0 GRUCON

B nporpammusbiii kommiiekc MCHUJIA 119 mOATOTOBKM IMOTOYEUYHBIX JaHHBIX,
kpoMme nporeccurrooro kona NJOY, uaterpupoan naket nmporpamm GRUCON [32].

B obmem cinydae pacuetnoe 3amanue 111 GRUCON nHamHOTO clioxHee, yeM IS
NJOY. Ono wumeer Oosblliee KOJWYECTBO pPACUETHBIX MOIyJNeH c Oojee y3KUM
(GYHKIIMOHATIOM U OOBIYHO COCTOMUT M3 TPEX pas3feyioB: 00s3aTeNbHBIA — «IIporpamma
npeoOpa3oBaHus» M JIBa JOMOJHUTEIBHBIX — <JIOKAJIbHBIE TMapaMeTpbl» U
«ympapisomye napamerpbl». Ha pucynke 3.2 mokaszana cxema moarotoBku ACE
daiinos B mporpammaom komruiekce MICUJIA ¢ momomsro GRUCON.

Anroputm 3amycka BxomHoro 3amanus st GRUCON, peanm3oBaHHBIN B
NCHUA, nmeeT ciienyromuii Habop MPOIIECCUHTOBBIX KOMaH/I;

1) get_endf.bat — mouck ¢aiima ENDF B paboueit qupekTopuu W €ro 3amuch B
tape20 (¢daitn B popmare ENDF, ucnonp3yromuiicss BceMu MOIYJISIMU KOJa B KA4ECTBE
0a30BOT0 UCTOYHHUKA SJICPHBIX JAHHBIX);

2) gru2ace.bat — makeTHbIit (aiia, coiepKalUii CIUCOK HYKIHIOB, 3aJaHHBIX

ITOJB30BATCIIEM,
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3) endf_ace.bat — makernsIit (aiin, coaeprkaiiuii HAOOp KOMaH[, PEATU3YIOIIHX
HOCJIeI0BATEIbHBIA BBI30B 00Pa0OTUNKOB 3aJaHHBIX PACUCTHBIX MOJYJICH IS CIIHCKA
3aJJaHHBIX HYKJIHIOB;
4) grucon.bat — makerHbIii (aiii, comepKaluii KOMaHIy 3alycKa MPOrpaMMbI

GRUCON g5 chopMHpOBaHHOTO BXOJTHOTO 3a/IaHMUS.

=

_;'
/¢/

=

BxoaHble napametpel — MHTepnpeTaTop 3agaHus
- 1 \ |

\

I

I

: Pacnonoxenue ( :

daitnoBas cuctema t thaiina O get_endf.bat :

- nonb3oBaresna N : I o 1 I

I s

| o Temnepatypa } gru2ace.bat :

.| vaitnwiofAn | 1 f | :

| I I endf_ace.bat I

I Pesynbtar |« : : :

: ; I : [ grucon.bat :

I ACE dann I i I )
\ ! T~ P

Pucynok 3.2 — Cxema noaroroBku ACE ¢aiinos ¢ momomisro GRUCON

OcnoBHoii nakeTHbIH (aiin endf_ace.bat conepxut ciemyromue ameMeHTHI:

—BBOJI JIOKQJIBHBIX [MapaMeTpOB (3HAYCHUS 3aJaHHBIX TEMIeparyp © UX
KOJIMYECTBO);

— BBOJI YIIPABIISIOIINX apamMeTpoB (onucanue Gopmara BBoa qaHHbIX U3 tape20,
BBI30B 33JJaHHBIX ()YHKIIMOHAJIOB, HAITPUMEDP, BOCCTAHOBJICHHE CEYCHUI U3 PE30HAHCHBIX
HIapamMeTpoB; 3aJlaHHE SHEPTreTUIECKOT0 HHTEPBAa);

— KOMaH/Il MPeo0pa3oBaHus JaHHBIX, OOCCIEYMBAIOT YTCHHE YIPABIIAIONINX
HapamMeTpOB, BBIMOJHSIOT 33JaHHbIC TPEOOPA30BAHUS M 3aMHUCHIBAIOT PE3yJIbTAT B
yKa3aHHBIN KJ1acTep;

— BBI30B IPOIICCCUHTOBBIX KOMaH/ B 3aBUCHMOCTH OT 3aJaHHBIX JIOKAJbHBIX H
YIPABISIONINX TAPAMETPOB IS OMTUCHIBACMOM MIPOIICYPHI;

— BBI30B CIIY»KEOHBIX KOMaH/T JJ1s1 KOMIUPOBAHUS KJIACTEPHBIX JTAHHBIX UK CITHSHUS

JTaHHBIX.
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3.2.3 Kpocc-Bepupukanusa pyHKIHOHAJIBLHBbIX MOAYJIell MPOrpaMMHOIr0 KOMILIEKCa
NCUIA nas noaroroBku ACE ¢aiiios

C menpio MpOBEPKU KadueCcTBa MHTEPIIPETAIIMN BXOIHBIX 3aJaHUM JJIsT TOATOTOBKH
ACE (aiinoB B mnporpammaoMm komiuiekce WMCHUJIIA Obutn mpoBeAeHbl Kpocc-
BepU(DUKAITMOHHBIC pacyeThl OEHUIMAPK-MOACICH YPAHOBBIX U TIYTOHUEBBIX CHCTEM C
xectkuM criektpoMm (KMC u PC) mo komy MCNP5. ACE nannbie ObUTH TOATOTOBIICHBI
Ha ocHoBe (aitioB POCDOOH/I-2.24 nna U-235, U-238, Pu-239, Pu-240 u Pu-241. B
tabmuiax 3.1 u 3.2 mpeAcTaBieHBl pe3yJbTaThl pacyeTa KPUTUYHOCTH OCHUMAPK-

Moeneit o ¢gainam, moarorosieHHbIM ¢ ToMoIso NJOY u GRUCON.
Ha pucynkax 3.3, 3.4 moka3anbl TpaduKu pacxXx0XKICHHUsI pPaCUETHBIX 3HAUYCHUU
KPUTHIHOCTH, ory4eHHbIX mpu pacuete o NJOY u GRUCON, miis 6enumapk-mMopaeneit

KMC u PC, cOOTBETCTBEHHO.

Tabnuna 3.1 — Pe3ynpraTs! pacueta kputuaHoctd KMC

Ha3zBanue
. E dE NJOY (N) | GRUCON (G) OT'zﬁ?ge)““e
GODIVA 1,0000 0,0010 1,0001 1,0001 0,00
FLATTOP-25 1,0000 0,0030 1,0009 1,0009 0,00
BIG TEN 1,0049 0,0008 1,0040 1,0040 0,00
ZEBRA 8B 1,0000 0,0023 0,9989 0,9991 -0,02
JEZEBEL 1,0000 0,0011 0,9997 0,9999 -0,02
FLATTOP-Pu 1,0000 0,0030 0,9996 0,9996 0,00
SCHERZO 5.56 1,0000 0,0020 0,9976 0,9973 0,02

Tabnuna 3.2 — PesynbTatsl pacuera kputuaHocTH PC

Ha3Banmue
. E dE NJOY (N) | GRUCON (G) O“EE?E‘;“"“
1 2 3 4 5 6
ZPR-3-6F 0,9956 0,0015 0,9975 0,9979 -0,04
ZPR-3-11 0,9974 0,0016 0,9964 0,9961 0,03
ZPR-3-12 0,9978 0,0015 0,9984 0,9988 -0,04
ZPR-3-48 0,9829 0,0012 0,9847 0,9848 -0,01
ZPR-3-48B 0,9827 0,0012 0,9848 0,9850 -0,01
ZPR-3-56B 0,9929 0,0015 0,9959 0,9961 -0,02
ZPR-9-31 0,9913 0,0023 0,9905 0,9906 -0,01
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[Iponomxenue TadauIb 3.2

1 2 3 4 5 6
ZPPR-2 0,9889 0,0021 0,9915 0,9916 0,00
ZPR-3-54 0,9638 0,0027 0,9695 0,9695 0,00
ZPR-3-53 0,9757 0,0023 0,9798 0,9799 -0,01
ZPR-6-6A 0,9939 0,0023 0,9930 0,9933 -0,03
ZPR-6-7 0,9866 0,0023 0,9871 0,9868 0,03

0.2

O\Q‘ 0.1
g =
o I - ===
g 0.0 & 2 4 o y “SpEpEpppEp— - : 2 1
§ -0.1
=
-0.2
GODIVA FLATTOP-25 BIGTEN ZEBRA 8B JEZEBEL FLATTOP-Pu SCHERZO
=49--GRUCON =——NJOY
Pucynox 3.3 — Pacxoxaenue 3naueHuit kputuanoctu 1t KMC
0.2
o\c: 0.1
5
R s e e S e e B Rnan e 2o
§ 0.1

-0.2
ZPR-3-6F ZPR-3-11 ZPR-3-12 ZPR-3-48 ZPR-3-48B ZPR-3-56B ZPR-9-31 ZPPR-2  ZPR-3-54 Z7PR-3-53 Z7ZPR-6-6A  ZPR-6-7

—® GRUCON ——NJOY

Pucynok 3.4 — Pacxoxnenue 3HaueHuit kpuruanoctu s PC

W3 mpencraBnenapx B Tabmumax 3.1 u 3.2 maHHBIX BHIHO, YTO JJII KOMIIAKTHBIX
mertaumueckux coopok (KMC) pacxoxaeHusi 3HAYCHUN KPUTUYHOCTH HE TPEBBIIIAIOT
0,02 %; nns peaktopubix cucteM (PC), kak /st ypaHOBBIX, TaK U JJIS TTYTOHUEBBIX
CHUCTEM pacxoskJaeHue pe3yabTaToB He npesbimaet 0,06 %.

CpaBHeHHE pe3ybTaTOB pacyeToB KpuTHuHOCTH Ha ocHoBe ACE daiinos,
noarorosieHubix 1o nporpaMmmam NJOY u GRUCON, mnokazano OTKIOHEHHE

pe3yJsibTaToB, He npesimatomiee 0,1 %.
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Ha ocHoBe 3THX TaHHBIX ObLI CIIENIaH BBIBOJI O TOM, YTO XOPOILIEE COTIacue MEeXI1y
pacuetamu c¢ wucnonb3oBaHueM ACE HaHHBIX Ui CHCTEM C JKECTKUM CIIEKTPOM
MPAKTHYECKH HE 3aBHCHUT OT MPOrpamMmbl iepepadboTku. CrienoBaTeIbHO HHTEPIIPETATOP
BXOIHBIX 3aJaHUN HE HApPyIIAeT aJIrOPUTMOB pabOThl MHTETPUPOBAHHBIX MPOTpPaMM
NJOY u GRUCON 1 He BHOCHUT IONIOJIHUTEIBHYIO MOTPENTHOCTh B METOIOJIOTHYECKY FO

COCTABJISIOIILY 0.

3.3 Kpocc-Bepudpukanus 6uda1uoTek koHcTaHT B popmate ACE

C uenpio 000CHOBaHUS BBIOOpAa HUCXOJHBIX (DAWJIOB SIAEPHBIX JaHHBIX IS
dbopMHpPOBaHUS HOBBIX OHMOJIMOTEK TPYIIOBBIX KOHCTAaHT IS 3aJadd PacyeTHOTO
conpoBoxkenust peakropoB bH-600 u BH-800, Obutn B3siTHl aiiiabl OHOIHOTEK,
OMMHMCAaHHBIX BhIMIE, a Takke (aiasr POCOPOH/I-2010 1 POCOOH/I-2.24. C nmomMotibpio
nporpammuoro komiuiekca MCUJIA omm O mepeBenensl B ACE  dopmar u
Bepu(dUIIMPOBAHBI HA HAOOpE OEHUMAPK-IKCIIEPUMEHTOB U TECTOBBIX MOJIENeH B paboueit
cpene «Bepuduxanus.

CpaBHeHHE TIOJTyYeHHBIX 3HaYCHUH K, OBLIO TIPOBEICHO IS

1) OeHYMapK-IKCIIEPUMEHTOB C BBICOKHM OOOTAIl[CHHEM I10 ypaHy M ILTyTOHHIO,
TaK Ha3bIBAEMBIX, OOMO;

2) OeHUYMapK-IKCIIEPUMEHTOB C aKTUBHBIMHU 30HAMH C YPaHOM U IIYTOHHUEM C Ko,
OJIN3KUM K €qUHHULIE;

3) coopok ZPR u ZPPR ¢ pa3inuyHbIMU BHIaMU TOTUINBA,;

4) coopok KBR;

5) skcniepuMeHTaNbHbIX cO0pok bDC;

6) TecTOBBIX MO/IeNIell IHEPTETHUECKUX PEAKTOPOB.

Ha pucynkax 3.5 —3.10 moka3zaHo pacueTHO-3KCHEPUMEHTANIbHOE OTKJIOHEHHE
MIOJTYYEHHBIX 3HAYCHUH K,¢ IUIS 33JAHHOTO CIMCKA OCHYMAPKOB M OMOIMOTEK SASPHBIX

JTAHHBIX.
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Pucynok 3.6 — PacueTHO-3KCIIEpUMEHTATLHOE OTKJIOHEHHE TSI SKCIIEPUMEHTOB C Koo

OJIM3KUM K €qUHULIE
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PucyHok 3.7 — PacueTHO-9KCIIepUMEHTATBHOE OTKIIOHEHHE Ko, 7151 cOOpok ZPR

(tormBo — UO,, MOKC)
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PucyHok 3.8 — PacueTHO-9KCIIepUMEHTATBHOE OTKIIOHEHHE Ko, 17151 cOOpok ZPPR

(trormuo — Pu, MOKC)
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PucyHok 3.9 — PacueTHO-9KCIIepUMEHTATBHOE OTKIIOHEHHE Ko, 17151 cOOopok KBR
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Pucynok 3.10 — PacueTHO-3KCIIEpUMEHTAIBbHOE OTKIOHEHHUE Kog Tt cOOpok BDC

C HATPUCBBIM TCIINIOHOCUTCIICM
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[To pesynpTaTam BepudUKalMd OMOIMOTEK OICHEHHBIX SACPHBIX NAHHBIX JIJIS
IpyIn OeHYMapK-dKCIEPUMEHTOB, MTOKa3aHHBIX Ha puUcyHKax 3.3 — 3.8, B Tabiuie 3.3

MNPUBCACHDBI PE3YJIbTAThI OCHKN CPECAHCTO OTKIIOHCHHA U 3HAYCHUA JUCIICPCHH.

Tabmuna 3.3 — CpenHee OTKJIOHEHHE M JUCHepcusi AJig Habopa OMONMOTEK W TPYIII
IKCIIEPUMEHTOB

bubunorexa
— o
o | 2 o | x|
I'pynmna Iapamerp > > o3 b T o T
Q o0 L = = QJ
T 0 L % SIS SN
) &) LU & Q QO
L w
OKCII-ThI C BBICOKUM ~ Cp. 0TKIL., % 0,05 -0,04 0,11 -0,30 -0,04 -0,04
0
Oy Twenepens, % | 005 | 004 | 009 | 007 | 005 | 005
U/PU 3KcCIT-THI Cp. otki., % -0,63 -0,21 0,06 -0,35 -0,03 -0,16
¢ ke Hucnepcust, % 0,66 0,34 0,39 0,66 1,41 0,34
C6 ZPR Cp. otxi., % 0,19 -0,07 0,40 0,30 0,00 0,17
OpKH
P Hucnepcust, % 0,12 0,10 0,05 0,38 0,07 0,06
C6 ZPPR Cp. otxi., % 0,03 -0,20 0,33 0,05 -0,19 0,11
OpKH
P Hucnepcust, % 0,04 0,06 0,18 0,20 0,04 0,03
C6 EDC Cp. otxi., % -0,51 -0,51 0,20 -0,57 -0,51 -0,26
OpKH
P Hucnepcust, % 0,04 0,01 0,01 0,03 0,01 0,01
C6 KBR Cp. otki., % 2,12 2,40 2,80 2,54 2,83 0,58
OpKH

Hucnepcus, % | 40,35 34,70 28,24 32,93 14,88 0,68

[To pesynbratam Bepudukanuu OUOIMOTEK OILICHEHHBIX SJACPHBIX JaHHBIX Ha
Habope OEeHUYMapK-3KCIIEPUMEHTOB U3 0a3bl JaHHBIX MTporpamMmHoro komriekca MCUJIA
Jy4IIie BCErO COTJIACYIOTCS C DKCIIEPUMEHTAILHBIMY JIAHHBIMU:

— pe3yJIbTaThl pacueTa KPUTHYHOCTH SKCTIEPUMEHTOB C BEICOKUM 000TaIICHUEM T10
ypaHy M IUTyTOHHIO, ToyydeHHble 1o OmoOimorekam ENDF/B-VIIIL.0O (-0,04 +0,04),
POC®OH/I-2010 (-0,04 + 0,05) u POCD®OH/1-2.24 (-0,04 + 0,05);

— pe3yibTaThl pacdyera KPUTHYHOCTH SKCIIEPUMEHTOB C AKTUBHBIMH 30HAMH C
ypaHOM M IUTIyTOHHEM C K, OJM3KMM K €IHWHHUIIE, IOJydYeHHbIC IO OMOIMOTeKaM

JEFF-3.3 (0,06 + 0,39) u POCD®OH]/I-2.24 (-0,16 + 0,34);
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— pe3yibTaThl pacuera KpuUTHYHOCTH cOopok ZPR ¢ ypanoBeim u MOKC-
TOIUIMBOM,  MOjJy4deHHble 10  OumOmuorekam  ENDF/B-VIILO  (-0,07 =0,10),
POC®OH/1-2010 (0,00 £ 0,07) u POCD®OH/I-2.24 (0,17 + 0,06);

— pe3yJIbTaThl pacyeTa KpUTHUYHOCTH cOopok ZPPR ¢ mimyrtonueBsiM 1 MOKC-
TOIUIMBOM, TOJydeHHble 10 OumbOmuorekam ENDF/B-VILL1  (0,03+0,04), wu
POC®OH/I-2.24 (0,11 = 0,03);

— pe3ybTaThl pacyeTa KpUTHIHOCTH cOopok BDC, momydeHHbIe M0 OUOIHOTEKE
JEFF-3.3 (0,20 £ 0,01) POC®OH/-2.24 (-0,26 + 0,01);

— pe3yJIbTaThl pacueTa KpuTHUHOCTH coopok KBR, nomydennsie mo Oubnuroreke
POC®OH/I-2.24 (0,58 + 0,68).

Ha pucynkax 3.11, 3.12 moka3aHO W3MCHCHHE BEIMYMHBI KPUTHUYHOCTH TIO
OTHOUIIEHUIO K 76 MUKpOKaMIaHWUU W 8§ MUKPOKaMIIaHUU, IOJTYYEHHOE MpPHU pacyeTe

Mojenel akTUBHBIX 30H peakTopoB bH-600, BH-800, cooTBeTCTBEHHO.

0.60
0.40

0.20

0.00 [

-0.20

OTknoHeHue kad, %

-0.40

-0.60

76 77 78 79
MukpokamnaHma

—8—BbHAB-93 -@ POCPOHA-2.24 @ POCPOHA-2010 ENDF/B-VI.1 ® ENDF/B-VIIL.O JEFF-3.3 @ JENDL-4.0

Pucynok 3.11 — M3menenue 3HaueHUs Kyog O OTHOIICHUIO K 76 MUKPOKaMITaHUH

peaktopa bH-600

0.80

0.60

0.40

0.20 .
0.00
-0.20
-0.40
-0.60 b
-0.80

|

OtknoHeHwue kad, %

° oy

8 (5%) 9 (34%) 10 (61%) 11 (93%)
MukpokamnaHua

—8—BHAB-93 -#-POC®OHA-2.24 @ POCPOHA-2010 ENDF/B-VI.1 ® ENDF/B-VIILO JEFF-3.3 @ JENDL-4.0

Pucynok 3.12 — M3menenue 3HaueHUs Kyg 0 OTHOIICHUIO K 8§ MUKPOKAMIIAHUH

peaktopa bH-800
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[To pe3ynbraram pacuera HEUTPOHHO-(PUINUYECKUX XAPAKTEPUCTUK aKTUBHBIX 30H
peaktopoB BH-600 u BH-800 mMoxHO caenaTh clie1yronue BHIBOIbI:

— pacyeTHOE 3HAYCHHE BEIMYMHBI KPUTHUYHOCTH JUisi Mojaenu peakropa BH-600
BeJleT ce0si CTaOWIIbHO TpH Mepexojie OT OJHOM MUKPOKaMIIaHMM K JAPYrod MpH
UCIIOJIb30BaHUU BCEX OTOOPAHHBIX OMOIMOTEK KOHCTAHT;

— pe3ynbTathl pacuyeroB mais bH-800 c¢ mcmonp3oBaHneM OMOIMOTEK KOHCTaHT
POC®OH/I-2010 u JENDL-4.0 moka3aju TpeHA K YMEHBIICHUIO / YBEIMUCHHIO
BEJIMYMHBI KPUTUYHOCTH € 3arpy3koi B akTuBHYIO 30Hy MOKC Tomnusa. Pa30poc B
BEJIMYMHE KPUTUUHOCTHU IO 3TUM OMOIMOTEeKaM KOHCTaHT gocturaet 1,0 %;

— HaUTy4ymuM  o0pa3oM KputuyHocTh mnpu mnepexoge Ha MOKC-romnnBo
akTUBHOM 30HBI peakTopa bH-800 onuchIBalOT pe3yiabTaThl pacdyeTOB, MOJIYUYECHHBIE C
ucrojap3oBanueM OubamoTekun KoHcTaHT POCDOH/I-2.24, xoTopas Takxke He
npoTUBOpEUHT npoekTHoi 6ubdamoreke BHAB-93.01a.

Taxum 06pazoM, MOXKHO CIIEIaTh BBIBOJ] O TOM, YTO MPH OIICHKE Pa3IMYHbIX TPYIII
KPUTHUUECKHUX SKCIIEPUMEHTOB U TECTOBBIX MOJIEJIEH PEAKTOPOB Ha OBICTPBIX HEUTpOHAX
HanOoJiee CTaOMIIbHBIN pe3yJIbTaT OLIEHKU 3PPEKTUBHOTO KO3PPUIIMEHTA PA3MHOKEHUS

MOKAa3bIBAIOT PE3yJIbTaThl, MOJY4YEHHbIE TMpU pacuere Mo dainam OUOTMOTEKH

POCDOH/I-2.24.

3.4 BbIBOABI 10 MaTepUajaM IJ1aBbI 3

B IIK UCU/JA peann3zoBaHa BO3MOXHOCTh MOATOTOBKH MOTOYEYHBIX JAHHBIX B
dbopmare ACE ¢ momomsio mporeccuaroBoro koma NJOY wu makera mporpamm
GRUCON.

CpaBHeHHME pe3yibTaTOB pacdyeToB KputudyHOCTH Ha ocHOBe ACE (aiinos,
noarorosieHHblx 1o nporpaMMmam NJOY wu GRUCON, mnoxkaszano OTKIOHEHHE
pe3yJIbTaTOB, HE MPEBBIIIAIOIIEE CTATUCTUYECKYIO MOTPEITHOCTh PACUYETOB.

st obocHOBaHUST BbIOOpa (HAMSIOB OICHEHHBIX SIAEPHBIX JAaHHBIX C IIEIBIO

CO37aHusl HOBOM BepcUM OMONMOTEKH TPYNMNOBBIX KOHCTAHT, ¢ nmoMouisio NJOY Obin
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noaroroBiensl ACE ¢aitnel Ha ocHoBe Oubamorek ENDF/B-VII, ENDF/B-VIII,
JEFF-3.3, JENDL-4.0, POC®OH/I-2010 u POCDOH/I-2.24.

ITo pe3ynbpTaTam Bepudukauu Ha Habope OCHUMAaPK-IKCIIEPUMEHTOB U TECTOBBIX
MoOJIeJIel peakTopoB W3 0a3bl JaHHBIX IporpammHoro komiuiekca MCUJIA caenansr
CJIETYIOIIIHE BBIBOJIBI:

1. Hamnyummue cCoBOaJeHHs C AKCIIEPUMEHTATBHBIMH JTAHHBIMUA OBLUIH TTOTYYCHBI
it oubnrorek ENDF/B-VIII.0 u POCDOOH/I-2.24, ocoGeHHo B pacyeTax KpUTUIHOCTH
JUTSI SKCTIEPUMEHTOB C BBICOKMM OOOTaIIEHUEM T10 YpaHy | ILTyTOHUIO.

2. PacueTHoe 3HaueHUE BETUYMHBI KPUTUYHOCTH [ a.3. peaktopa bBH-600 Bener
ce0s1 cTabMIIBHO MPHU MEPEX0/I€ OT OJJHON MUKPOKAMIIaHUU K JPYTOM IIPU UCTIOJIb30BAaHUHU
BCEX OTOOPAaHHBIX OMOJIMOTEK KOHCTAHT.

3. Haunyumum o6pazom kputuuHocTh npu mnepexojge Ha MOKC-torumBo
peaktopa bH-800 ommchiBarOT pe3ynbTaThl pacuyeToB, MOJYYCHHBIC C UCIIOJIB30BAHUEM
oubmoreku konctanT POCDOOH/I-2.24.

4. PacueTHble 3HAYEHUS BEIWYMHBI KPUTUYHOCTH MO OMOIMOTEKE KOHCTaHT
POC®OH/I-2.24 ne mpotuBopeuat npoektHoi oubnmorexke BHAB-93.01a mpu pacuete
moxeneit peakropoB bH-600 u BH-800.

Baxxno orMeruth, uyto OumOmoreka POCDOHJ/I-2.24 mpoaemMoHCTpUpOBaia
CTaOWJIbHBIE PE3yJIbTAaThl I BCEX OTOOpPAHHBIX THUMOB TecToB. [loatomy, s
dbopmupoBaHUsS HOBOM BepcHH OMOJIMOTEKU TPYIIIOBBIX KOHCTAHT M MOCJEIYIOIEro ee
BHEJpEHUsI B TMpakTHKy pacuetoB peaktopoB BbH-600 m BH-800 pexomenmoBano

UCITIOJIB30BaTh (halJIbl OIEHEHHBIX HEUTPOHHBIX JaHHBIX POCDOH/I-2.24.
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I''TABA 4 AJAIITAIIUA U BHEAPEHUE I'PYIIIIOBBIX KOHCTAHT
BHAB-P®22 B ITIPAKTUKY PACYUETOB PEAKTOPOB BH-600 1 BH-800

4.1 P33p360TKa NnporpaMmbabl NIOATOTOBKH KOHCTAHT AJIA NMPOBEACHUS HeﬁTpOHHO-

(pu3nyeckux pacyeToB akTUBHBIX 30H peakTopoB BH-600 u BH-800

4.1.1 Onucanmne co3zganuss CROSSER

CoBpeMeHHbIE KOMIBIOTEPHBIE TEXHOJIOTMU OTKPBIBAIOT IUPOKUE BO3MOKHOCTU
JUISL TIPOBEJICHUS CJOKHBIX pPacyeTOB PEAKTOPHBIX YCTAHOBOK. OTHU PacyeThbl
OCHOBBIBAIOTCSI HAa MAaTEMaTHUYECKUX MOJENAX, KOTOpPbIE YYHUTHIBAIOT MHOMXECTBO
¢u3nyecKux 30H W MapaMeTpoB, YTO IO3BOJSET OOJ€e TOYHO MPOTHO3UPOBATH
MOBEJCHUE PEAKTOPOB B PA3IUYHBIX YCIOBUSIX.

B mnocnennue roapl 0COOEHHO aKTyaldbHOM CTAHOBHUTCS 3ajJaya ONTHMHU3ALUU
BPEMEHHBIX 3aTpaT Ha BBIMIOJIHEHHE PA3JIMYHBIX PACUETHBIX 3a7a4y. JTO CBS3aHO C
HEOOXOJIMMOCTBIO TOBBIIIEHU 3()PPEKTUBHOCTH padOTHI, COKpAILIECHHUS BPEMEHH Ha
aHaJIM3 JIaHHBIX U MPUHATHE pelieHrud. B ToM uucie 310 sBieHre KOCHYJIOCh padoT Mo
MOTOTOBKE TPYIIITOBBIX KOHCTAHT sl TPOBEICHUS MHKCHEPHBIX (TPYIIITOBHIX ) pAaCUETOB
IpU CONMPOBOXKACHUM SKCIUTyaTalldd U PACYETHOTO OOOCHOBAHMSI OE30MAaCHOCTH MpPH
MPOBEICHUH TMHAMUYECKUX PACUETOB TSKEIBIX aBapHil.

Monyns noarotoBku koHCTaHT CROSSER cran pemenuem 3amauu 1Mo co31aHAO
YCKOPEHHOTO (C TOYKH 3pEHUSI OBICTPOJCUCTBUS) U YHUBEPCAIBHOTO (C TOYKU 3PCHUS
noTpeOJIeHUsT TaHHBIX) MOJYJSI TMOATOTOBKA KOHCTAHT MJisi MHXKEHEPHBIX PAacyeTOB
PEaKTOPOB Ha OBICTPHIX HEUTPOHAX.

[Tporpammusiii momyns CROSSER pazpaboran B AO «I'HI[ PO — DON»
koJuiekTuBOM aBTOpoB: KomeeB B.H., Topmsimes 1.B., Mumun B.A., Ileperynos A.A.,

Packau K.®., CemenoB M.1O., SIkynun A.A. [23].

[Ipu co3ganuu HOBOM BepCUH MPOTPAMMBI MMOATOTOBKH MAKPOKOHCTAHT 32 OCHOBY
obuta B3sta nporpaMmma CONSYST Bepcum 0601 ¢ xoncrantamu BbHAB-93.01a,
nonyuuinas Ha3Banue CROSSER (cokp. ot «CROSs Sections for EngineeRing»). Ota

MOJICPHU3AIIMS PEIINIa PsIT HEOOXOIUMBIX 3a/1ad.
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1. [logroroBka TPYyINIOBBIX HW  MyJIbTUTpynmnoBbix koHcTaHT. CROSSER
UCIIOJB3YETCS JJISI TMOATOTOBKM KOHCTaHT B 26 W 299 rpynmoBOM SHEPreTHYECKOM
cnekTpe. BxomHple W BBIXOAHBIC (OpMAThl JAHHBIX MOAYJS TMOATOTOBKH KOHCTaHT
CROSSER ocranmuce takumu ke, kak 1 B nporpamme CONSYST, uro obneruumsio
BepU(DUKAITNIO HOBOTO MOJYJISA U €T0 BHEAPECHHE B PACUCTHBIC MPOTPAMMBI, B KOTOPBIX
TpaaunroHHo ucnoib3oBaicss CONSYST.

2. Pa3paboTka ¢opMara C yBEIMYEHHONM TOYHOCTHIO MPEACTABICHUS JaHHBIX.
bazoBbeiM QopmaTom OubmmoTekn KoHcTaHT s mporpammbl CONSYST sBnsercs
dopmar BHAB-93, B koTOpoM ucnoib3yeTcss PUKCUPOBAHHBIN (pOpMAT 3aITUCH CEUCHHIM
peakiuii ¢ MaJablM YHMCIOM 3Hadamux Iudp. B HEKOTOPBIX MpaKTHUYECKUX PacuETHBIX
ciyyasx TpeOyercs 0osee TOUHOE 3HAaHUE CEUYEHUI, YeM OHO NPEJICTABIECHO B (hopmarte
BHAB-93. I[losTomMy BO3HUKIA HEOOXOAMMOCTH pa3paboTku dopmara XpaHEHUs
KOHCTAHT C TIOBBIIIIEHHOW TOYHOCTBIO TIPEICTABIICHUS TaHHBIX ((hOpMaT «C TIIABAIOIICH
Toukoi» — E12.5) 6e3 mpuHIMnuanpHeIX H3MeHeHUH MeTomooruu popmata BHAB-93.
B sTtom ¢Qopmare Ha JaHHBIX MOMEHT TMPEJCTABICHBI, KaK JaHHbIE OMOIMOTEKU
BHAB-93.01a (MCTOYHHK JaHHBIX — OMOJIMOTEKA OIEHEHHBIX SIepHbIX qaHHbIX DOH/I-
2.2), TaKk ¥ JaHHbIC HOBOW OWMOJMOTEKH TPYIMIIOBBIX KOHCTAHT, C(HOPMHUPOBAHHON Ha
ocHoBe (¢aiinoB ondauorexku POCOOH/]. ®opmMat HOBbIX OMOIMOTEK MMOTYYHI HA3BaHHE
BHAB-93E.

OcunoBubiMu  oTiinuusiMmu CROSSER ot ero mnpemmectBennuka CONSYST
SIBJISTFOTCSI:

1) cokpalieHO BpeMs pacdeTa MakpoceueHH# (Ipu BbIgade pe3yJIbTaTOB B
JBOWYHBIN (Daiis1) mpuMepHO B 7 pas.

2) BHECCHO M3MCHCHHE B 3aKOH HMHTEPIHOJALUU (PAKTOPOB PE30OHAHCHOM
CaMODKPAHUPOBKH OT TeMmrmeparypbl (KOpHEBas 3aBUCMMOCThL ObLJla W3MEHEHa Ha
JoTapu(PMUYECKYI0);

3) B moxysie CROSSER Hapsiy ¢ TpaJuIlMOHHBIM 3aJaHHEM CICKTpa JCJICHUS
MOXET OBITh WCIIOJIB30BAaH MATPUYHBIA CIIEKTP HEUTPOHOB JeneHus B (opmare

BHAB-93E.
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Ha ocHoBe pe3ynbTaToB, MPUBEICHHBIX B cTaThe [23] ObLT C/IeaH BBIBOA O TOM,
4TO pacyeThl KPUTUYHOCTH W Belu4mHa KoddduiueHnta Jlomiepa st Moaenu
OECKOHEYHOM cpeAbl MO pa3HbIM OMOJMOTEKAM KOHCTAaHT C NPHUBJICYEHUEM pPa3HBIX
IpOrpaMM MOJATOTOBKH KOHCTAHT COTJIACYIOTCS APYT C IPYTOM.

Ha pucynke 4.1 mpencraBieHa cxeMmMa TOATOTOBKHM KOHCTaHT C TOMOIIBIO
nporpamm CROSSER u CONSYST. CrpenkamMu ceporo 1BeTa 0003Ha4YeH
TPaIUIIMOHHBIA MpOIlecC MOATOTOBKM KOHCTaHT uepe3 mporpammy CONSYST c
ucrnosbzoBanueM Oombmuorekn BHAB-93.01a. Ctpenkamu romy6oro 1Bera 0003HaYEH
IIPOIIECC MOATOTOBKH KOHCTAHT ¢ rmoMoIsio CROSSER ¢ ncnons3oBanreM OUOIHOTEKH
BHAB-93.01a B popmate BHAB-93E. Crpenkamu cuHero 1sera o003HAa4YEH MPOIECC
moArotoBku koHcTauT ¢ nomomsio CROSSER c¢ ucnons3oBanuem o0modmmorexku bHADB-

P®22, chopmupoBanHoii Ha ocHoBe 6ubIuoTekn POCOOH]I-2.24.

[ ooHp22 | [ PoceoHpm-2.24 |
]
| BHAB-93 | BHAB-93E || BHAB-P®22 |
‘, |
| CONSYST | CROSSER

|
(Output1) (OutputZJ (Output3)

Pucynox 4.1 — Cxema noJIrOTOBKK KOHCTAHT JIJIsi PACU€TOB PEAKTOPOB

B nponecce Bepudukanuu nporpammsl CROSSER mnoarsepkaeHo cormnacue
MOJrOTOBJCHHBIX KOHCTAaHT «Outputl» u «Output2y [23].

Ha panseiii momenT CROSSER akTuBHO wuCHONB3yeTCs IS MOJATOTOBKU
MaKpOKOHCTAHT TMpPU TPOBEJACHUU HHKEHEPHBIX pPACUETOB IO COMPOBOXKICHUIO

IKCIUTyaTaIuy JACHCTBYIOIINX DHEPTETHUYECKUX PEAKTOPOB HA OBICTPHIX HEHTPOHAX IO

koxam: BNcode, COREMELT3D [56], ModExSys [57].
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Takum oOpazoM, OblIa MoJydeHa ObICTPOACUCTBYIONIAS UHXKEHEPHAs! MporpaMmMa
noaroroBku MakpokoHcTtaHT CROSSER miist pacueroB peakTOpHBIX YCTaHOBOK Ha
OBICTPBIX HEUTPOHAX, CIOCOOHAs WCMOJL30BaTh 28-TpymImoBbie U 299-rpymmoBbie

KOHCTaHTHI Kak B hoopmare BHAB-93, Tak u B hopmare BHAB-93E.

4.1.2 Onucanue ¢popMupoBanus 6u0IM0oTeKH rpynnoBbiX KOHCTAHT BHAB-P®22

®opmMHpOBaHUE HOBOM BepCHM OMOJIMOTEKH TPYMIIOBBIX KOHCTAHT HAa OCHOBE
¢aitnoB HeTpoHHbIX AaHHBIX 6uOIHOoTekn POCDOOH/I-2.24 MO3BOAUT PEeLIUTh 3a/1a4y
10 COTJIACOBAHUIO pacueTHOro conpoBoxaeHus peakropoB bH-600 u BH-800 no koxam
JKCIUTyaTUpyrouleil opranuzanuu (pacuer B 1upy3MOHHOM NPUOIMKEHUHU) U KOJaM
HAy4YHOTI'O PYKOBOJMTENS MPOEKTa (ZIeTaidbHbIM pacueT mo meroxy Mounte-Kapno) mo
CJIEIIOIUM KPUTEPHUSIM:

— COOTBETCTBHE MOTOYEUHBIX (PAaiIOB K HOBOM OMOJIMOTEKH IPYMIIOBBIX KOHCTAHT
(chopmupoBanHbIXx Ha 0Oaze oaHoil OumOmmorexku OSJ]) obecrneudT BO3MOMKHOCTH
IPOBEJCHUS HEUTPOHHO-(PU3NYECKUX PACUETOB MO €AMHON KOHCTaHTHOM 0a3e;

— coxpanenue uaeonorun popmara BHAB-93 ynpocTuT BHeApeHre HOBOW BEpCUU
OMOIMOTEKN TPYNIOBBIX KOHCTAHT B MPAKTUKY PACYETHOI'O COMPOBOXKICHHS PEaKTOPOB
BbH-600 u BH-800;

— COXpaHeHUe TOYHOCTH MpoekTHoil Ombnmuorekn BHAB-93.0la mpu pacuere
HEHUTPOHHO-(U3UYECKUX TTapaMeTpoB akTUBHOM 30HKI peakTopoB BH-600 u BH-800 mo
[IK 'TE®ECT-M kak ¢ ypaHOBOH, TaK U CO CMEIIAHHOW YPaH-TIyTOHUEBOM 3arpy3Kou.

JlanHbie HOBOM OMOJMOTEKU KOHCTAHT JOJKHBI OBITh MIPE/ICTaBIEHbI B (hopmare
BHAB-93E, xoTopsrit o HanonHeHuto ananoruded ¢popmary bBHAB-93, Ho mo dhopmary
OTJIMYAETCS OT MOCIJIETHEr0 MPEACTABICHUEM JNAHHBIX C OOJBIIMM YKCIOM 3HAYallUX
YHUCeNl.

B 6a3oBoii Bepcun CONSYST nanHble 0 caMO’KpaHHpPOBKE CEUEHHUA U UX
JOMIIEPOBCKUX MpupalieHusx cornacHo popmary BHAB-93 (cexuuii 4 (304), 5 (305))
CUMTHIBAIOTCS B LIEJIOUMCIICHHBIE MACCUBHI U, B JaJIbHEHIIIEM, TIPU TPe0Opa30BaHUU UX B
BeIllECTBEHHbIE MaccuBhbl, fesatcs Ha 1000. B moguduimpoBanHoit Bepcuu popmara

BHAB-93E nns aTX maHHBIX HCTHONB3yeTcs ¢opMar ¢ miiaBaromieit Toukon. [Toatomy
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YTeHHE JAHHBIX MPOU3BOAUTCS B MEPEMEHHBIE BEIIECTBEHHOIO TUIA HEMOCPEACTBEHHO
U BBeJcHHbIC 3HaueHus He aenarcs Ha 1000. Takum oOpaszoMm, yOuparoTcs JIUIIHUE
Ollepaly Y NOBBIIIAECTCA TOYHOCTD MTPEACTABICHMS YNACTA.

[Ipouiecc hopmupoBanusi HOBOM TpyNIoOBOM OUOIMOTEKH HEUTPOHHBIX JIAHHBIX B
dbopmare BHAB-93E ¢ noBbIIeHHONW TOYHOCTHIO OBLT pa3/ieieH Ha HECKOJIBKO TaIlOB:

— COCTaBJICHHE CIIMCKA HYKJIAJIOB u3 ¢aitnos onbamorexku
POCOOH/-2.24, neoOX0oAUMBIX JJIsl pacueTa HEHTPOHHO-(U3HUUECKUX XapaKTEPUCTHK
aKTHBHBIX 30H PEaKTOPOB Ha OBICTPBIX HEUTPOHAX U 0OOCHOBAaHHUS 0€30M1aCHOCTH;

— MOATOTOBKA OCHOBHBIX HEUTPOHHBIX ceueHur s 28 u 299 sHepreTnueckux
rpynn B ¢popmate GENDF ¢ momornisio NJOY;

— MOJITOTOBKA (PAKTOPOB CaMO3KPAHUPOBKH U K03 P uurentoB Jlomnepa 1 Toi
e rpynmnoBoit pa3ouBku B popmate GENDF ¢ momorsio NJOY;

— (¢hopMHpOBaHrE OMOJIMOTEKH IPYIIIOBbIX KOHCTAHT B popmare BHAB-93E;

— IIepeBOJT OMOJINOTEKN B OMHAPHBIN BH/I.

Jnisa ¢opmupoBaHUs HOBOW BepCcUU OMOIMOTEKHM TPYNIOBBIX KOHCTAHT OBLI
ucrnosb3oBaH nporpamMmubiid  komiuieke MCHUIIA. Anroputm o6paGotku  (aiinoB
HEHUTPOHHBIX JIAHHBIX MMOKa3aH Ha PUCYHKE 4.2,

C ucnonb3oBanueM [TIK MCHUJIA ObL1 3a1aH CIUCOK (paiijIOB HEUTPOHHBIX JAHHBIX
OTOOpaHHBIX HYKJIHMJIOB. JlJIs MOdy4YeHus AepHBIX AAHHBIX B TPYNIIOBOM (opmare B
nporpaMMHOoM KoMiuiekce MCUJIA peanu3oBaH aJrOpUTM aBTOMATUYECKOTO CO3JIaHMS
BxoaHoro 3ananus. [11a6non 3amanus q1s1 NJOY BrirogaeT B ceOs cieayromue MOy Iu:
MODER, RECONR, BROADR, PURR / UNRESR, GROUPR. Bce, npeacraBicHHbIC
MoaynH, 3a uckiaouenneM GROUPR, 6butn onucans! panee B riiase 1.

Moayns GROUPR wucnons3yercss nansi pacuera MaTpHI] MEXKTPYIIOBBIX
NEPEXOA0B U I'PYNIOBBIX ceyeHU. B Moyie npeaycMoTpeHbsl BO3MOKHOCTH pacyeTa
MHOTOTPYIIOBBIX CEYEHUH AJI MPOU3BOIBHON IPYIIIOBOM CTPYKTYPBI U CBEPTKA KakK CO
CTaHJAPTHBIM CIIEKTPOM, TaK U CO CIEKTPOM, 3aJ]aBa€MbIM IOJIb30BaTesieM. B mabione
[IK MCHUJA npegycmorpeHa moarotoBka ¢aimoB B 28 wu  299-rpymnmoBom
sHeprernyeckoM crnekrpe. Moayns GROUPR mnoaroraBnuBaer ¢aiinsl B gopmare

GENDF (Groupwise Evaluated Nuclear Data File).
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ITocne obpabotku (aitnoB nporpammoit NJOY Owu1o chopmupoBaHo J1Ba THUMa
daiinoB — mas rpymmnoBoii (GENDF (28)) u mynerurpynnosoii (GENDF (299))
pa3ouBku. [[is 0OpabOTKM 3TUX MJAHHBIX MCIIOJIB30BAJICA KOMIUIEKC MPOTPaMMHBIX
Moxayser nis mosydenus u3 ¢opmata GENDF oCHOBHBIX TpyNmoBBIX CeYEHUN B
dopmate Tabim BHAB-93E (cM. pucyHok 4.2).

OO0paboTka HEUTPOHHBIX HAHHBIX i1 (HOPMHPOBAHHS TaOJHUIl TPYMIOBBIX
KOHCTAHT 3aKJIF0YaeTCs B MOJy4eHUHU JBYX HaOopoB naHHbIX B hopmare GENDF:

1) mepBbIii HAOOpP — MAHHBIC, MPEICTABICHHBIC B TPYIIOBOM JHEPTETHYECKOM
pazouenuu (28 u 299 rpynmn) 111 6€CKOHEUHOTO CEUCHUs pa30aBICHUS;

2) BTOpO# HA0OP — JTaHHBIC 10 OJIOKUPOBAHHBIM CEYCHHUSAM PE30HAHCHBIX PCAKIIHIA
(peakuuu MOJHOTO CEYEHUSI B3aMMOJCHCTBUSI, YIPYTOro PacCEsTHHsI, MOJHOTO CEUYCHUs
JIEJICHUS U paJIuallMOHHOr0 3axBarta) aiis 29 ceyeHuil pa30aBlieHUs JAHHOTO HYKJIUIA B
cpene.

Ot HaAOOpBl [JAHHBIX [OCJIEIOBATEIBLHO 00padaThIBAIOTCA MNPOrPAMMHBIMU
monyismu [IK UCUIA 1 GopmupoBaHus TabJMIl, COJAEpIKAIIUX CIETYIONINE
CBEICHHS:

1) OCHOBHBIE TPYIITOBbIC KOHCTAHTBI, XapaKTEPU3YIOIIHEC UICHTUPUKATOPAMHU:

—MF =1/301, MT = 0 (0OCHOBHBIE IpyTIIOBbIC KOHCTAHTHI);

—~MF=2/302, MT=-1:9 (MaTpumsl TPYNIOBBIX MEPEXOJOB HEYIPYTO
paccesiHHbIX HEUTPOHOB);

—MF =3/303, MT =0, 1 (MaTpuIbl TPYIIOBBIX MEPEXOIOB YTIIOBBIX MOMEHTOB
YIPYTroro paccessHusi HEUTPOHOB).

2) Tabnuiel (HaKTOPOB PE30HAHCHOM CAMOIKPAHHUPOBKHU IS PEAKIMi JCIICHUS,
NOMJIOIICHHUSI M 3axBaTa, XapakTtepusyromuecs wuneHTHukaropamu MF =4/304,
MT =1, 2,18 u 102;

3) Tabmuiel K03 duimeHToB Jlomiepa IS peakiuuid JeICHHS, MOTJIOMICHUS U
3axBaTa, XapakTepusyromuecs uaeHtupukaropamu MF =5/305 MT =1, 2, 18 u 102;

4) npu YCIIOBUHU COJEpKaHMs B HaOOpe MENSIIerocss M30Tona, Habop JaHHBIX

oOpabaTbIiBaeTCsi  MOJyJ€M  MOJy4YeHUs  MATPUYHOTO  CIIeKTpa  JeJIeHus,



102
xapaktepusyronierocs: uaeHtupukaropom MF =518, MT =0 (Tonpko s ¢aiaoB B
299-TpyIIoBoM pa3oueHNN).
@aitnel roToBmiuch npu temieparypax 300 K, 900 K, 2100 K B npubnuxeHun
ObICTPOrO CIHeKTpa. 3aTeM BBIXOAHBIC (ailyibl ObUIM OOBEIWHEHBI MO TPYIIIOBOMY

NPU3HAKY U MEpPEeBEICHbI B OMHAPHBIN THUIT XpaHEHUS JaHHBIX.

POC®OHO-2.24
( (dbopmat ENDF-6) J (SHAB PCDZZ)
SO S — S
/ WHTepnpetaTop 28 rpvnn 209 \
rpynn
3apaHna NJOY Py Py
l OcCHOBHbIe KOHCTaHThI OCHOBHbIE€ KOHCTaHThI
[ NJOY ] dakTopbl peaoHaHCcHoW || PakTopbl pesoHaHCHOM
l CaMO3KPaHUPOBKHM CaMO3KpaHUPOBKM
[ moder KoadhdbuLeHTbl KoacbpuumeHTsl
Lonnnepa Lonnnepa

reconr

aHHble o cnekTpe
IR, eneHus
UCUAA £
Mporpammbl NpecbpasoBaHns
topmara (GENDF — BHAB-93E)

broadr

purr / unresr

T LT T

groupr

| GENDF(28) | | GENDF(209) |

Pucynok 4.2 — Cxema mpoliecca moAroTOBKH TPYMIIOBBIX KOHCTAHT

O0bem nmanHbIX coaepxuT Tadmuier MF =1 (301), 2 (302), 3 (303), 4 (304),
5 (305), 518.

Tabmuubr MF =5 (305) npuBeneHbl AJis OCHOBHBIX TOIUIMBHBIX M PEAKTOPHBIX
HYKJIUJOB, BKJIAAbl OT KOTOPHIX B BenmuuuHy dddekra [lormmepa sBisiroTCs
OTIPEICIISIFOIITUMHU.

Tabmuuer MF=9 wu 15, xotopeie coxepxkar omnucaHue (QYHKIIMOHAIOB
HEHUTPOHHBIX TOJICH W JTaHHBIE 10 3aIma3bIBAONIIM HEHTPOHAM, OBITM OOHOBIICHBI Ha
ocHoBe JaHHBIX OmOmmorekn POCDOOH/I-2.24. ®@aiinel pgaHHBIX 15  cekmuun
MIPE/ICTABIICHBI JIJI1 BOCBMH T'PYIIIT 3aI1a3/IbIBAIOIINX HEUTPOHOB, a HE JUTSI IIECTH, KaK 3TO
obuto cnenano B OubOamoreke BHAB-93.01a. B tabaume I'3 (cm. mpunoxenue I)

MMPUBCACHO OIMMCAHHEC COCTAaBa JAaHHBIX I10 3aI1a3AbIBAIOIINM HeﬁTpOHaM.
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JlanHbple Uil TPUPOJHBIX cMecei momydeHbl s 39 KOHCTPYKIIMOHHBIX
MaTepuaioB, ucnoisdytomuxcs npu pacuere PY BH-600 u PY BH-800. IIponecc
MOJIyYeHHs] KOHCTAHT JJI1 IPUPOAHBIX CMECEN OCHOBAH Ha pacyeTe NOTOYEUHBIX JAHHBIX
Ka)X7I0ro cTabuipHOro n3oromna [58].

[Ipouecc cBOpauMBaHUs HEUTPOHHBIX [JAHHBIX CTA0WJIBHBIX HW30TONOB B
MUKPOKOHCTAHTBI JIJIsl ECTECTBEHHOM CMECH UMEET JIBE COCTABIISAIOLIHNE.

Ha mnepBoM »Tame BBINOJHSAETCS CBEpTKA AAHHBIX, OOJAJAOUIUX CBOMCTBOM
aJIUNTUBHOCTU: K TAKOBBIM OTHOCSTCS CEYEHHS B3aMMOJECHCTBUSA U MX 3HEPro-yIrJIOBbIE
3aBUCUMOCTH.

Ha Bropom »Tame BBINOJHSAETCS CBEpPTKA JAaHHBIX, KOTOpPBHIE CBOWCTBOM
aJIUTUBHOCTA HE O0JaJaoT: K TaKOBBIM OTHOCATCA JaHHbIE O PE30HAHCHOMN
CaMOSKpPaHUPOBKE CEUEHUHM, TaKk Ha3blBaeMble (akTopbl boHmapeHko win (pakTopsbl
CaMO3KPaHUPOBKH.

Jl7is KyMyJIATUBHBIX OCKOJIKOB AeneHusi FP35, FP39 mpeamnonaraeTcst u3oTporHoe
paccessHue HeWTpoHOB, modTomy Tadmuiel MF =3 (303) He mpuBomsATcs (COriiacHO
metoauke popmara BHAB-93).

Ha ocHoBe cniucka oTOOpaHHBIX HYKIUOB U3 OMOJIMOTEKH HEHTPOHHBIX JaHHBIX
POC®OH/I-2.24 Gwina chopmupoBaHa U TepeBe/icHa B OWHAPHBIN BUJ HOBas BEPCHS
OMOMMOTEKM TPYMIIOBBIX KOHCTAHT, nmony4yuBlias HazBanue bBHAB-P®22. Ceenenus o

coctaBe OubIMoTeKH puBeaeHbI B Tabumax ['1-1'3 B mpunoxenuu I

4.2 Bueapenue 0u6anoTeku rpynnoBbix KOHCTAHT BHAB-P®22 B npakTuky

pacuetoB peaktopoB bH-600 u BH-800

OnHoOM 13 KIIIOUEBBIX 337]a4 COMPOBOXKICHHS KCIuTyaTtanuu peakropoB bH-600 u
BbH-800 sBnsiercs NpOrHO3MPOBAHME U OLEHKA MOTPEUIHOCTEW WX HEUTPOHHO-
(bU3MYECKUX XapaKTePUCTUK C YUYETOM TOIUIMBHOIO COCTaBa 3arpy3k, B TOM YHCJIE:
ypanoBo# u nosiHo# 3arpy3ku MOKC-tommmBom. [Ipu sTom HEoOxonuMo obecreunThb

YPOBEHb TOYHOCTH, COINOCTaBUMBIH C TOYHOCTBIO MPOEKTHOM  OUOIUOTEKH
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BHAB-93.01a. JIsisa nocTuKeHus 3TOH 11e7T B JaHHOM pa3zjielie paboThl ObLIN BHITIOJHEHBI
pacyeTbl HEHUTPOHHO-(U3MUECKUX  XapaKTEepPUCTUK C  HUCIOJIb30BAaHUEM  HOBOM
Ooubnuorexkn TpynnoBbix KOHCTaHT BHAB-P®22. PesynbraThl pacueToB ObLIH
COIOCTAaBJICHBI KaK C JaHHBbIMHU, NorydyeHHbIMU 110 BHAB-93.01a, Tak u ¢ pe3ynpTaTamu
WU3MEPEHUN.

[IpoBeneHsl  BepuUUKAIMOHHBIE pacdeThl 10  OWONIMOTEKaM  KOHCTAHT
BHAB-93.01a u BHAB-P®22 nnis peanbHbIX cocTOsSHUM akTHBHBIX 30H PY BH-600 u
PY BH-800, B3ATBIX W3 apxXuBa BBIYUCIUTEIBHOTO KOMIUIEKCA II0 PAacYETHOMY
compoBoxaennio BNcode:

— 76 mukpokammanus peaktopa BH-600 (ypanoBoe Tormiugo);

— 8-11 mukpokamnanuu peaktopa bBH-800 (nepexox Ha monnyto 3arpy3ky MOKC-
TOTLJTHBOM).

Pacuetsr mpoBoammmck mo kogam MMK u TRIGEX nnst ocHOBHBIX HEHTPOHHO-
(bU3UYECKUX XapaAKTEPUCTHK:

— IapaMeTp KPUTUYHOCTH;

— 3amac peaKTUBHOCTH;

— 3¢ (HEeKTUBHOCTH OJIMHOYHBIX cTepxkHen CY3;

— TEMIEPATYPHBIA U MOITHOCTHOM 3 (EKTHI pEaKTUBHOCTH;

— TEMII MIOTEPU PEAKTUBHOCTH;

— adpexTrBHAS 101 3aMMa3/bIBAIOIINX HEUTPOHOB;

— YZI€JIbHOE SHEPTOBBIICIICHHE.

[IpoBeneH pacyeT METOJMYECKUX TMOIMPAaBOK MJiA MapaMeTpa KPUTHYHOCTH,
s dextuBHOCTH cTepkHer CY3 1 yIenbHOTO YHEPTOBBIICTICHUS.

ITo pesynbraram MPOBEJIEHHBIX PACYETOB OMOIMOTEKAa TPYNMOBBIX KOHCTAHT
BHAB-P®22 noka3ana TOYHOCTh MpeACKa3aHUsI HEUTPOHHO-(DU3UIECKUX MapaMeTPOB,
conoctaBuMyto ¢ TouHOCTbI0 BHADB-93.01a u, kak ciencreue, BHEAPEHA B MIPOTPAMMBbI
conpoBoxIeHus skciutyatauun peakropoB bH-600 m BH-800: TRIGEX u MMK
(AO «ITHI] P® — ®BN») u I[IK I'E®ECT-M (benosipckass ADC) — monyueH AKT
Ne 224/2.2-34/365 ot 23.12.2024.
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4.2.1 UccaenoBanue napaMmeTrpa KpUTHYHOCTH

B nanHoM pazzene mpuBOIATCS pe3yibTaThl pacuera mapameTpa KpUTUYHOCTH U
OLICHKAa €ro METOJWYEecKOor cocTaBistomed norpemnocty miga PY BH-600 u
PY BH-800. Pacuer OblT TIpOBEAEH C WCHOJIB30BaHHEM OHOJMOTEKHM KOHCTaHT
BHAB-93.01a u co3nanHoil B paMKkax nanHO# paboTel 6ubnuorekn BHAB-P®22.

Pacuer Bemmumubel kputnuHOCTH (K,) mo mporpamme MMKK  BeimonHeHn
B Ps-npubmxkennn B 299 rpynnax ajisi TOMOT€HHOM U T€TEPOTEHHON TECTOBBIX MOJICIICH.
Pacuetr mo mporpamme MMKC Boinonusizicst ¢ ucnosiap3oBaHueM (aiiyioB OHOIHOTEKH
POCOOH/I-2.24 B HenpepbIBHO 3SHEPreTudeckoM mnpulamxeHuu. CTaTUCTHYECKas
IOrpeInHoCTh B Ky, 1pu pacuerax mo nporpammam MMKK 1 MMKC cocrassuia 107,

Ha pucynke 4.3 u B Tabmune 4.1 u mpencTaBieHbl pe3ynbTaThl pacdeTra Ko mo
nporpamme MMKK ¢ ucnonb3oBanuem Tpex Oubiamorexk koHctaHT. BHAB-93.01a,
BHAB-P®10 (wa ocaoBe POC®OH/I-2010) w BHAB-P®22 (Ha ocHOBe
POC®OH/I-2.24). Pacduer BbImoOaHEH B 299 Tpymnmax B reTepOreHHOM MPUOIKEHUH

(rereporenHo BoiieneHbl TBAJIBI B TBC u I13JIn1 B crepxusix CY 3).

1.0020

BH-600 BH-800
1.0000 T
*—‘-':.:' -——a T~ b Doladld Dol d L 4
9950 o /:\\‘\.__’——0
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28 o ® ° &= _ a °
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=] .
2 8'2 YpaHosoe Tornnueo | MNepexog Ha MOKC
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MuKpokamnaHuma
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PucyHok 4.3 — Pesynbratsr pacuera K, peakropoB BH-600, BH-800 u oTknonenne

or bHAB-93.01a
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Bub.morexa Kpurnunocrs
KOHCTAHT BH-600 BH-800 BH-800 BH-800 BH-800
76 MK 8 MK 9 MK 10 MK 11 MK
BHAB-93.01a 0,9973 0,9966 0,9977 0,9968 0,9971
BHAB-P®10 1,0008 0,9991 0,9985 0,9957 0,9943
BHAB-P®22 1,0003 0,9988 1,0000 0,9988 0,9989
Otxkinonenne or BHAB-93.01a, %
BHAB-P® 0,35 0,25 0,08 -0,11 -0,28
BHAB-P®22 0,30 0,22 0,23 0,20 0,18

Hcxonsa w3 pe3ynbTaToB, MNpEACTaBIEHHbIX B Tabimuue 4.1, MoXHO caenarb
CJICYIOIINE BBIBOIBI:

1) nns PY BH-600 ucnons3oBanue kak oubiarorekn koHctant BHAB-P®10, tak u
onbnuorexkn koHcTaHT BHAB-P®22 npuBoauT K yBeIMYEHUIO TapaMeTpa KPUTUIHOCTH
Ha ~0,3%. B sToM ciydyae pacXOKIE€HHE C KPUTHUECKUM COCTOSSHUEM pEaKTopa
yMmenbImaetcs ¢ -0,3 % no +0,1 %;

2) nns PY BH-800 ncrnonb3oBanne oubnmuoteku konctanT BHAB-P®10 npusoaut
K YMEHBIIICHHIO TTapameTpa kKputudHoctu Ha -0,5 % no mepe yBenuuenus noian MOKC
TOIUIMBA B COCTaB€ AaKTHUBHOM 30HBI. lIpuM HMCNoONB30BaHMM COBPEMEHHOM BEpPCHH
oubmmorekn koHcTaHT BHADB-P®22 nanuwiii TpeHn He HaOomaeTcs, Kak W IS
npoekTtHor 6nbamoreku BHAB-93.01a;

3) ucnoap3oBaHue B pacuyerax OMOJMOTeKH KoHCTaHT BHAB-P®22 npuBomuT k
YMEHBIIECHUIO PACXOXKACHUS C KPUTHUYECKUM cocTtosiHueMm peakropa no -0,1 % (mns
BHAB-93.01a pacxoxaenue cocraniser -0,3 %);

4) pe3ynbTaThl, IOJYYCHHBIC C HCIOJb30BaHHEM OWOIHMOTEK KOHCTaHT
BHAB-93.01a u BHAB-P®22, He npoTuBOpeyar apyr apyry.

B Ttabnuie 4.2 nmpuBeaeHbl 3HAYCHUS METOJMYECKUX IOMPABOK K pacuery Mo

muddysnonnomy koay TRIGEX nns PY BH-600 u PY BH-800.
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Ta6muna 4.2 — Pe3ynbTarhl pacyera METOAMYECKHUX MOTIPABOK K Kog,

IIporpamma
TRIGEX MMKK / MMKC
o MK Bub morexa JHepreTu4YecKne rpymnmbl
KOHCTAHT 26 26 299 299 JleTaabHBIA X0
Meton / onuus
srove [ o ] Trrortes [ Tommoromr [T 752
PY BH-600
BHAB-93.01a | 0,9893 0,7 0,5 0,3 -
0 BHAB-P®22 0,9923 0,7 0,5 0,3 0,2
PY BH-800
BHAB-93.01a | 0,9820 1,2 0,7 0,7 -
| BHAB-P®22 0,9842 1,2 0,7 0,7 0,2
BHAB-93.01a | 0,9825 1,2 0,7 0,8 -
’ BHAB-P®22 0,9848 1,2 0,7 0,8 0,2
BHAB-93.01a | 0,9807 1,2 0,7 0,9 -
0 BHAB-P®22 0,9828 1,2 0,7 0,9 0,2
BHAB-93.01a | 0,9821 1,3 0,7 0,8 -
H BHAB-P®22 0,9841 1,3 0,7 0,8 0,2

Hcxonass w3 pe3ynabTaToB, NpPUBENEHHBIX B Tabmuie 4.2, MOXHO CHaenaTh
CJIEYIOIIKE BBIBOJbI O METOAMUYECKUX MOIpaBKax K 11} Py3HOHHOMY pacyeTy:

1) kuHeTHYeCcKas nornpaska Audpy3nOHHOTO pacuyera COBMECTHO C IMOTPABKOH Ha
299 rpynmoBoi pacyer coctaBuna okoio +0,5% gns PY BH-600 u +0,7 %
st PY BH-800;

2) rereporennas mnomnpaBka coctaBwia +0,3 % mis PY BH-600 u +0,9 % s
PY BH-800;

3) mompaBka Ha 299 rpymnmoBoii pacuer cocraBwia +0,2 % mis PY BH-600 u
PY BH-800;

4) nonHas MeToAMuecKas momnpaska Auddy3rnoHHOro pacuera cocraBuia +1,0 %

g PY BH-600 u +1,8 % mis PY BH-800.
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ITo pe3ynapTaTam pacyeTHBIX UCCIEN0OBAHUN CTOUT OTMETUTH CIIEAYIOIIEE:

1) coriaacoBaHHOCTh BHOCHMBIX IIONPABOK KakK JJIs TMPOCKTHOW OHUOIMOTEKH
koHcTaHT BHAB-93.01a, Tak u a1 HoBOM Bepcun 6ubmuorekn konctanT bBHAB-P®22;

2) HECYIIIECTBEHHOE HM3MCHEHUE METOIMYECKONH TONpaBKH U Hy3UOHHOTO
pacueta nipu nepexoqie Ha MOKC-Tomnugo;

3) ¢ ucmonp30BaHUEM OHOIHOTEKH TPYMIOBBHIX KOHCTaHT BHAB-P®22 ynanoch
OIICHUTBH IMOIPABKY, CBSI3aHHYIO ¢ 299 TpylIoBbIM pacueToM, KoTopas coctaBuiia 0,2 %
kak mis BbH-600, taxk w mns BH-800. Panee, mpu wucnonp3oBaHund OMOIMOTEKH
BHAB-93.01a, Takoil BO3MOXHOCTM HE OBLIO, BBHAY OTCYTCTBUS IPEEMCTBEHHOCTH
(baiiIoB OLIEHEHHBIX HEUTPOHHBIX JTAHHBIX M UCIOJIB3YEMbIX TPYIIIOBBIX KOHCTAHT;

4) uctionb3oBanue B au(Gy3MOHHOM pacyere pelieHus ¢ OAHON TOYKOM Ha
KacceTy NMPHUBOJUT K YMEHbIIEHUIO MeToauueckor nomnpaBku ¢ +1,0 % mo +0,3 % s
PY BH-600 n ¢ +1,8 % mo +0,5% nmna PY BH-800. Pexomenayercs B mporpammax,
peanusyonmx Iupdoy3uOoHHBIM METOJ, NpU pacueTre akTuBHBIX 30H PY BH-600 u

PY BH-800 ucnosib3oBaTh Oniuio 1 Touka Ha Kaccery.

4.2.2 UccienoBaHue 3anaca peakTHBHOCTH

Pacyer 3amaca peakTHMBHOCTH MPOBOAWICA C MHCIOJIB30BAHUEM MPOTPaMMBbI
MMKK. 3amac peakTUBHOCTH OBUI paccUMTaH Ha HAYaJI0 MUKPOKAMITAHWM s
«XOJIOOHOTO» COCTOSIHMSL peakTopa IyTeM IepemenieHuss crepxkHed CVY3 w3
KPUTUYECKOTO COCTOSIHHSI B TIOJIO)KEHHE «BEPXHUN KOHUEBUK». CTaTUCTHYECKas
TIOrPELIHOCTh cocTaBsaa 107,

B tabnuue 4.3 npuBeneHbl pe3ynbTaThl pacyeTa 3anaca peakTUBHOCTH Ha HA4ajo
MUKpPOKaMITaHUH.

Ha pucynke 4.4 noka3an rpauk MoJy4eHHbIX PaCU€THBIX 3HAYCHHUI U pacueTHo-
HKCIIEPUMEHTAIbHBIX OTKJIOHEHHM MaKCUMaJbHOIO 3amaca PpPEakTUBHOCTH s 76

Mukpokamnanuu peakropa bBH-600 u ¢ 8 o 11 mukpokammnanuio peakropa BH-800.
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Ta6J'II/IHa 4.3 — Pacuer 3amaca PEAKTHUBHOCTHU B HA4YaJIC MUKPOKaMITIaHHUH

MaxkcumaJabHblif 3anac peakTuBHOCTH, %o AK/K
ITapameTpbl
JAHHBIX BH-600 BH-800 BH-800 BH-800 BH-800
76 MK 8 MK 9 MK 10 MK 11 MK
DKCIIEpUMEHT 3,78 5,08 5,20 5,04 5,16
BHAB-93.01a 3,63 4,70 4,95 5,08 4,88
BHAB-P®22 3,70 4,78 5,04 5,17 4,95
OtkioHeHHE OT FKceprmMenTa, % AK/K
BHAB-93.01a -0,15 -0,38 -0,25 0,04 -0,28
BHAB-P®22 0,07 0,08 0,09 0,09 0,07
*%" EH-600 EH-800
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Pucynok 4.4 — Pe3ynbrarsl pacuera 3amaca peaktuBHocTH peaktropoB bH-600, BH-800

Kak BunHO no ganubiM Tabmuilsl 4.4 u pucyHky 4.4, pe3yibTaThl, TOJTYUYEHHbIE C
ucrosib3oBanueM 6ubnmotek konctant bBHAB-93.01a u BHAB-P®22, ne npotuBopeuar
npyr apyry kak niaga PY BH-600, tak u gyt PY BH-800. OTkiioHeHHE OT M3MEpPEHHBIX

BEITMYMH (PKCIIEPUMEHTA) JIC)KHUT B BBIICTICHHOM JIMAa30He OTKIOHEeHUH +8 %0.

4.2.3 UccaenoBanue 3¢dexTuBHOCTH cTepkHeid CY3
B tabnunax 4.4 — 4.7 npuBeAcHBI paCYCTHO-IKCIIEPUMEHTAILHBIC PACXOXKICHUS B
3HaueHUAX HPDEKTUBHOCTH OauMHOUHbIX cTepxkHed PO CVY3, mnomyyeHHble 10

oubnuorexkam bBHAB-93.01a u BHAB-P®22 ¢ 8§ o 11 mukpoxammnanuto nist BH-800.
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Tabnuua 4.4 — Pe3ynabTaThl Pacue€THO-3KCIEPUMEHTANBHBIX PACXOXKJIECHUN 3HAYEHUU
s dextuBHOCTH 0fHOYHBIX PO CY3 Ha Havyasio 8 MUKpoKaMIaHUU

CTep:KeHb IKCIL., Pacxoxaenue 3Hauennii 3¢pdexrtuBHoctu crep:xkueit PO CY3, %
PO CY3 LeHThI BHAB-93.01a BHAB-P®22
A31 59,54 -2,02 -0,93
A32 56,70 2,10 4,82
A33 59,63 1,08 4,65
A3 4 59,12 0,66 2,50
A35 59,30 -3,22 -1,79 -0,61 0,35
A3 6 61,49 -5,93 -1,48
A37 59,27 -4,13 -2,78
A3 8 58,65 -1,35 -1,00
A39 60,92 -3,31 -2,01
ITA3 1 64,34 -2,37 -2,08
ITA3 2 66,11 -6,37 -5,64 -5,63 -3,91
ITA3 3 65,49 -8,19 -4,02
KC1 68,44 -6,66 -1,81
KC2 68,51 -9,18 -8,03
KC3 67,16 -1,54 -0,84
KC 4 66,21 -4,89 -2,81
KC5 80,74 -6,16 -6,73
KC 6 76,82 -7,82 -6,08
KC7 81,98 -10,50 -7,58
KC 8 79,65 -12,58 -9,58
-6,28 -4,26
KC9 81,42 -9,88 -6,77
KC 10 77,75 -8,74 -5,09
KC 11 81,55 -7,08 -7,64
KC 12 78,57 -5,50 -3,62
KC 13 78,79 -4,43 -4,07
KC 14 74,38 -2,22 2,18
KC 15 78,96 -2,38 -1,65
KC 16 72,51 -0,93 1,95
PC1 36,12 3,62 8,94
-1,77 3,30
PC2 37,24 -7,15 -2,34
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Tabnuua 4.5 — Pe3yiabTaThl pacueTHO-3KCIEPUMEHTANBHBIX PACXOXKJIECHUN 3HAYEHUU
s dextuBHOCTH 0fHOYHBIX PO CVY3 Ha Havao 9 MuUKpoKaMIaHUU

CTep:keHb JKCIL., Pacxoxnenue 3navuenuii 3¢pPpexruBHoctu crep:xkueit PO CY3, %
PO CY3 HeHTBI BHAB-93.01a BHAB-P®22
A31 67,26 -2,86 -0,88
A32 66,55 -2,68 -1,76
A33 65,47 0,89 4,02
A3 4 66,19 3,02 5,29
A35 62,79 5,99 -0,36 7,81 1,75
A3 6 65,47 -3,31 0,92
A37 61,18 3,47 4,48
A3 8 68,69 -5,98 -3,77
A39 69,41 -1,76 -0,37
ITA3 1 76,57 -5,50 -6,61
ITA3 2 73,35 -6,73 -5,30 -3,46 -4,10
ITA3 3 67,62 -3,66 -2,22
KC1 75,31 -4,41 -0,54
KC2 76,21 -4,35 -3,12
KC3 73,52 -2,36 -5,21
KC 4 74,24 -4,26 -3,95
KC5 95,35 -6,70 -3,33
KC 6 94,81 -7,87 -5,80
KC7 98,75 -13,37 -11,56
KC 8 95,89 -7,23 -5,76
-5,35 -3,79
KC9 96,96 -5,47 -4,20
KC 10 95,35 -6,72 -2,80
KC 11 89,45 -3,41 -4,22
KC 12 87,48 -3,49 -3,29
KC 13 83,72 2,76 4,47
KC 14 88,37 -5,50 -0,82
KC 15 90,34 -5,60 -4,62
KC 16 94,81 -7,55 -5,87
PC1 42,75 1,28 2,93
2,14 6,14
PC2 42,22 3,01 9,35
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Tabnuua 4.6 — Pe3yiabTaThl pacueTHO-3KCIEPUMEHTANBHBIX PACXOXKJIECHUN 3HAYEHUU
s dextuBHOCTH OTHOYHBIX PO CVY3 Ha Havano 10 MukpokammaHum

CTep:KeHb JKCIL., Pacxoxaenue 3nayenunii 3¢pPexruBHoctu crep:xkuei PO CY3, %
PO CY3 UEHTHI BHAB-93.01a BHAB-P®22
A31 82,03 -4,49 -1,15
A32 73,44 3,97 7,42
A33 76,11 2,95 5,66
A3 4 77,19 4,34 5,61
A35 73,93 6,54 2,96 3,16 4,10
A3 6 75,22 6,19 10,99
A37 75,13 4,88 3,85
A3 8 79,08 2,42 1,17
A39 85,09 -0,14 0,22
ITA3 1 87,49 -6,42 -3,81
ITA3 2 87,32 -3,73 -5,95 -3,86 -4,92
ITA3 3 87,27 -7,71 -7,09
KC 1 93,56 -7,53 -5,10
KC 2 90,49 -9,25 -4,80
KC3 89,37 -7,86 -6,28
KC 4 88,95 -3,24 -2,15
KC 5 127,53 -15,36 -14,33
KC 6 107,67 -3,10 -0,85
KC7 109,00 -0,86 -1,27
KC 8 104,21 0,76 779 1,60 6.10
KC9 108,31 0,81 3,02
KC 10 104,58 -4,43 -0,01
KC 11 113,36 -12,00 -10,81
KC 12 108,81 -12,53 -9,67
KC 13 117,60 -11,38 -12,29
KC 14 112,16 -11,41 -10,79
KC 15 117,60 -14,57 -12,49
KC 16 118,52 -12,64 -11,33
PC1 52,52 -3,17 0,18
-0,94 0,94
PC 2 51,94 1,28 1,70
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Tabnuua 4.7 — Pe3ynabTaThl pacueTHO-3KCIEPUMEHTANBHBIX PACXOXKJIECHUN 3HAYEHUU

s dextuBHOCTH OTHOYHBIX PO CVY3 Ha Havyano 11 MukpokamMmaHuu

CTep:keHb JKCIL., Pacxoxaenue 3nauennii 3¢pPexruBHoctu crep:xkrei PO CY3, %
PO CY3 IeHTBI BHAB-93.01a BHAB-P®22
A31 91,77 5,91 7,64
A32 89,56 5,41 5,35
A33 87,63 7,03 5,71
A34 90,04 7,00 8,15
A35 81,39 12,92 7,84 13,55 8,54
A3 6 87,54 12,60 15,04
A37 79,07 15,16 17,20
A3 8 91,69 7,52 6,23
A39 105,30 -2,96 -2,00
ITA3 1 103,89 -0,02 -2,49
ITA3 2 102,53 1,85 -0,46 2,57 0,64
ITA3 3 97,28 -3,21 1,85
KC 1 106,49 -1,18 -1,77
KC 2 105,22 -1,30 0,46
KC3 100,49 6,38 6,84
KC 4 104,35 2,18 3,95
KC5 138,33 -12,45 -10,76
KC 6 131,14 -5,94 -2,48
KC7 136,12 -7,35 -5,44
KC 8 131,81 -1,62 0,56
KC 9 122,30 3,74 284 2,02 L
KC 10 127,22 -2,43 -2,77
KC 11 119,88 -1,98 1,13
KC 12 124,53 -2,94 -2,83
KC 13 125,87 -5,54 -4,55
KC 14 131,64 -5,86 -5,35
KC 15 128,41 -2,86 -2,56
KC 16 133,15 -6,31 -4,76
PC1 64,31 2,73 4,52
5,39 6,78
PC 2 60,63 8,05 9,03

Ha pucynkax 4.5 — 4.8 npeicTaBiieHbl YCpEeIHEHHBIE 110 rpymnaM crepxHei CY3

3HAYEHHS PACUECTHO-3KCIEPUMEHTAIBHBIX OTKJIOHEHHWW. Ha KaxXaoMm puUCyHKEe BBIIEIEH

kopugop £10 %, KOTOpHIM NMpOBEACH MO MAKCUMAJIbHO HAOJIOAAEMbIM PACXO0XKICHHUSIM

YCPECAHCHHBIX 3HAYCHUM C 9KCIICPUMCHTOM.
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Pucynok 4.8 — Cpennue 3HaU€HUS pacuyeTHO-IKCIIEPUMEHTAIBHBIX OTKIOHEHUN

addexTuBHOCTH cTepxkHen PC

Hcxons u3 pe3ynbTaToOB pacyeToB, MOKa3aHHBIX paHee B Tabnunax 4.4 —4.7 u Ha
pucyskax 4.5—4.8, MOXHO cjenaTh BBIBOJ O TOM, YTO MAaKCHMaJbHbIE OTKIOHEHUS
CpelHUX MO rpynne 3HadeHud 3¢pdextuBHOCTH crepkHel KC or skcrepumeHTa He
npessiiaT 5 %. CpenHuii pa3dpoc pacueTHhIX pe3ysibTaToB coctaBisieT 4 % Ak/K.

CTouT OTMETHUTH, YTO PACUYETHO-IKCIIEPUMEHTAIBHBIE OTKJIOHEHUS IO JPYTUM
rpynmam CY3 (A3 /T1A3 u PC) takke HaX0IATCSA B BBIICICHHOM 3KCIIEPUMEHTAIBHOM
kopuaope £10 %.

Pesynbratel pacuera s¢dextuBHoctd crepxkHeit PO CY3 mna PY BH-600 c
ucnonp3oBanueM OnoOmmoTexk koHctaHT BHAB-93.01a u BHAB-P®22 cormacyrorcs
MEXKTy COOOM.

B Tabmuue 4.8 npuBeneHbl 3HAYEHUS METOAUYECKUX IMONPABOK K pacyeTy Mo
muddysnonnomy kony TRIGEX mpu onpenenenuu spdexruBaoctu PO CY3. Pacuer
nposeneH i 76 MK PY BH-600 u s 8 m 11 MK PY BH-800.

D¢ hEeKTHBHOCT CTEpP)KHEH Onpeaessiach Ha OCHOBE 3HAYCHUH Kop, TOTydeHHBIX
IIPU pacyeTe OTHOCUTEIIBHO UCXOJHOTO COCTOSIHUSA — Bce cTepKHU CY3 U3BJICUEHBI U3
akTHBHOM 30HBI (onoxenue BK). Takum oOpa3zom, ObLH onpeieieHbl 3HAUCHUS Kog, TS
COCTOSIHUM:

—Bce PO CVY3 uszBneuens! u3 aktuBHoM 30Hb1 (CY3 BK);

— Bce PO CVY3 norpysxensl B akTuBHY10 30HY (CY3 HK);

— 1oabk0 KC u PC norpyxens! B aktuBHy10 30HY (KC+PC HK).
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Hcxons U3 MOMy4YeHHBIX 3HA4YeHUH K. ObuM ompexperneHsl dddextuBHOCTE PO
CY3 usdpdexruBnocts rpymmsl KC + PC. Pacuet addexTuBHOCTH (pcy3) TPOU3BOIUIICS

no popmyie (4.1):

peys = 100-275 op Ak /k (4.1)

ko k

rie Ko — ko3 uimeHT pa3MHOKEHHS B COCTOSIHUU C W3BJICUCHHBIMU M3 aKTHBHOM
3oubI cTepxHsAMu CY3 (BK),

Ki — ko3 duireHT pa3sMHOKCHHUS B COCTOSHHUM C MOTPY)KECHHBIMH OT/CIbHBIMU
rpynnamu crepxkaeit CY3 (HK).

B ckoOkax yka3aHO OTKJIOHEHHE OT pe3yJIbTaTOB, MOJYYEHHBIX MO MPOrpaMMe

TRIGEX.

Tabnuna 4.8 — Metoandeckue nomnpasku npu onpeaeneHuu s3¢pdexrusaoctu PO CY3

CocTosHIe TRIGEX MMKC
6 TOueK TI'oMorennbIi I'ereporennbiit
1 2 3 4
76 muxpoxammnanus PY BH-600
CVY3BK 1,0382 1,0441 1,0444
CY3 HK 0,9173 0,9233 0,9320
KC+PC HK 0,9512 0,9566 0,9622
DdodextuBrocts PO CY3, % Ak/k 12,69 12,53 (-1%) 11,55 (-9%)
DddexruBrocts KC+PC, % Ak/K 8,81 8,77 (-0,4%) 8,19 (-7%)
8 mukpokamnanus PY BH-800
CY3BK 1,0419 1,0498 1,0493
CY3 HK 0,9354 0,9429 0,9505
KC+PC HK 0,9607 0,9673 0,9757
D dexrurocts PO CY3, % Ak/k 10,93 10,80 (-1 %) 9,91 (-9 %)
D¢ dexruBnocts KC+PC, % Ak/k 8,12 8,12 (0 %) 7,19 (-11 %)
11 muxpokxamnanus PY BH-800
CY3BK 1,0426 1,0504 1,0508
CY3 HK 0,9452 0,9534 0,9611
KC+PC HK 0,9689 0,9761 0,9844
D dexrurocts PO CY3, % Ak/k 9,88 9,69 (-2 %) 8,88 (-10 %)
DddexruBrocts KC+PC, % Ak/k 7,29 7,25 (-0,5 %) 6,42 (-12 %)
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Pesynbratel, npuBeeHHbIE B Tabnuie 4.8, mokazanu:

—roMorennbli  pacuer 3¢dexktuBHoctt PO CY3 mo mnporpamme MMKC
MpaKTUYECKH coBnaaaet (B mpenenax 1-2 %) ¢ pesynpraramu pacuera 3h(HEKTUBHOCTH
PO CV3, paccuntannsix no TRIGEX;

—y4eT rereporeHHocTH crepxHel CVY3 cHmwkaeT 3HaueHHS 3>(PGEKTUBHOCTH

npuOIM3UTENBbHO Ha 7-12 %.

4.2.4 HUccnenoBaHue TeMNEepPaTyYPHOro H MOIHOCTHOTO 3(pPeKTOB PeaKTUBHOCTH
B tabnuue 4.9 npuBeneHo cpaBHEHUE pacUETHBIX 3HAYCHUM TeMIepaTypHOTo U

MOIIIHOCTHOTO 3()PEKTOB pEaKTUBHOCTH C M3MEpEeHHbIMU JaHHbIMU HJisi PY BH-600 u

PY BH-800.

Tabnuma 4.9 — Pesynbrarhl cpaBHEHHUS TEeMIEPaTypHOTO M MOIIHOCTHOTO 3(dexTa
peaKTUBHOCTU Ha Haudano mukpokammnannu st PY BH-600 u PY BH-800

Pa3nuna mexay pacueTHbIM M U3MepeHHbIM 3¢ (PeKTOM peaKTUHBHOCTH B Ha4aJjie
Bﬁgﬁff;;:a MuKpokammanmii, % AK/K
76 MK 8 MK 9 MK 10 MK 11 MK
TemnepatypHblii 3 (HEeKT peakTHBHOCTH
BHAB-93.01a -0,01 0,11 0,09 -0,01 -0,03
BHAB-P®22 -0,01 0,10 0,08 0,06 0,07
MomHocTHOM 3 (PEKT PeaKTUBHOCTH
BHAB-93.01a -0,1 -0,24 -0,23 -0,21 -0,11
BHAB-P®22 -0,1 -0,23 -0,31 -0,21 -0,14

PesynpTarel pacueroB, momydeHHele 1o Oubmmorekam BHAB-93.0la wu
BHAB-P®22, xopomio coriacyroTcss Mexay coboi kak mius PY BH-600, tak u nns

PY BH-800. OTkyioHEeHUs OT U3BMEPEHHBIX BEJTMYHMH JIKAT B OJTHUX U TEX )K€ JUara3oHax.
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4.2.5 HUcciaenoBanue TeMIa noTepu peakTUBHOCTH U 3P PeKTUBHOI 101U
3anas3AbIBAIOIIMX HEUTPOHOB
Hwxe, B Tabmune 4.10 u Ha pucynke 4.9, mpencraBieHbl pe3yabTaThl pacdyeTa

TCMIIA IIOTCPHU PCAKTHBHOCTU 3da MHKPOKAMIIAHHUIO C HCIIOJIb30BAHUCM OMOIMOTEK

koHcTtauT BHAB-93.01a u BHAB-P®22.

Ta6nuna 4.10 — PacyeT TemIia motepu peakTUBHOCTH 32 MUKPOKAMITaHUIO

BHAB-93.01a BHAB-P®22
Temn norepu P P
No MK |PCAKTHBHOCTH 32 33‘;2:;? OtkioHEHHE, 33;:12:;(;6 OTkioHEHUE,
) MK, ’ % AK/K [ 2. ’ % AK/K [ 2.
9% Ak/k / 3(bd)-CyT- % Ak/K / 9(1)(1) CyT. % Ak/K / 3(1)(1) CyT.
CYT. CYT.
PY BH-600
76 0,01571 £ 0,0007 0,01477 -0,0009 0,01496 -0,0008
PY BH-800
8 0,01847 £ 0,0007 0,01730 -0,0012 0,01744 -0,0010
9 0,01949 £ 0,0008 0,01859 -0,0009 0,01864 -0,0009
10 0,01820 + 0,0008 0,01910 0,0009 0,01915 0,0010
11 0,01849 + 0,0008 0,01887 0,0004 0,01898 0,0005
0.0234
< BH-600 BH-800
£ . 00214
ey
g g 00194 £/—¥\§—_’i
= <
S 2 00174
E 2 00154 i
= X 00134
p—
00114
0.0020

=
J T 00010 £ LT
T e »Z - :-‘_:-_-_.._
v & o =
3 2 00000 c o o o o o
5SS -
& < -0.0010 ¢ g_---.::----—'/

=S B e e

-0.0020
76 8 9 10 11
MUWKpOKaMNaHWA
el JHCNIEPUMEHT = @ = BHAB-93.0la =--#--GHAB-P®22

Pucynok 4.9 — Pe3ynbpTathl pacueTa U pacu€THO-3KCIIEPUMEHTAIIbHbIE OTKJIIOHEHHS

TEMIIA ITIOTCPU PCAKTUBHOCTH 34 MUKPOKaAMIIAHHUIO
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B Tabmune 4.11 mpencrtaBieHbl pacyeTHble AaHHbIE 1O 3G(EKTUBHON goJie

3arra3abIBarOmunux HefITpOHOB.

Ta6nuna 4.11 — PacueTHbie naHHbIe 110 3G (HEKTUBHOM J10JI€ 3ama3abplBalOINX HEHTPOHOB

bubanorexka KOHCTAHT
AxTHBHasn 30Ha peakTopa (Ne MK)
BHAB-93.01a BHAB-P®22

BH-600 (76 MK) 0,00672 0,00665
BH-800 (8 MK) 0,00673 0,00667
BH-800 (9 MK) 0,00560 0,00558
BH-800 (10 MK) 0,00460 0,00462
BH-800 (11 MK) 0,00366 0,00372

OcHoBbIBasiCh Ha npezcTaBiaeHHbIX B Ta0nuile 4.10 u Ha pucynke 4.9 pesynbprarax,
HYKHO OTMETUTh, YTO TEMII IOTEPU PEAKTUBHOCTH 32 MUKPOKAMITAHUIO PACCUUTHIBACTCS
C TOYHOCTBIO HE Xyke 8 % oTH. ea. BusmHo, 4To 3HaUYeHUS TeMIa MOTEPU PEaKTUBHOCTH
3a MUKpokamnaHuto, noxydeHusie o bBHAB-93.01a u BHAB-P®22, npumepHo paBHBI.

PacuetHbie JaHHBIC TTO 3aMa3/IbIBAIOIIIUM HEUTPOHAM TPAKTUUECKU HE OTIIMYAIOTCS

st onommorek koHctauT BHAB-93.01a u BHAB-P®22.

4.2.6 UccaenoBaHue yaejJbLHOT0 YHEPTOBBIIEJIEHUS

B sToMm paznene npecTaBieHbl pe3yibTaThl pacueTa yIeJIbHOTO SHEPTOBBIICIICHHS
no mporpamme TRIGEX ¢ ucnone3oBanuem 6ubanorek BHAB-93.01a u BHAB-P®22. B
KauecTBEe pacyYeTHBIX Mojieniel BblOpaHbl 76 mukpokammanus peaktopa bH-600 c
ypaHoBO#l 3arpy3koi u 11 mukpokammnanusi peakropa BH-800 c¢ mosHo# 3arpy3koii
MOKC-tomuBom. Ha pucynkax 4.10 u 4.11 nokazansl rpaduku, WITIOCTPUPYIOIINAE
pe3yJbTaThl pacuera yAeabHOro 3HeprooiaeneHus no BHAB-P®22 u ux oTKIOHEHHUE OT
naHHbIX, nosryyeHHbix 1o BHAB-93.01a, s peaktopoB BH-600 u BH-800.

Ha pucynkax 4.12-4.13 noka3zaHbl pe3yibTaThl pacyeTra YJEIbHOIro
sHeproBeiienenns no nporpamme TRIGEX (¢ koncrantamu BHAB-P®22) u xomy
MMKC (patiaer POCOOH/I-2.24). Pacuet nposenen st PY BH-600 (76 MK) u ms
PY BH-800 (11 MK)) B paaniainbHOM HanpaBi€HUU HA YPOBHE MEIMAHHOW MJIOCKOCTU. 13

PE3YyJIbTAaTOB CPABHCHMA OIIPCACIICHBI MCTOJUYCCKHC ITOIIPABKU.
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Pucynok 4.11 — Pe3ynbTaThl pacuera yJeIbHOIO SHEPTOBBIACICHUS
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Pucynok 4.13 — Pe3ynbrarel METOIUYECKON NONPABKYU ISl YAECIBHOIO
SHEPTOBBIJCIICHHUS IO PAJANYCy aKTUBHOM 30HBI, 11 Mukpokammanus PY BH-800
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[To pe3ynbpTaTaM UcCCiIeIOBaHUS PACIIPENEIICHUs SHEPTOBbIICIICHUS 110 aKTUBHOM
30He peakTopoB bH-600 u BH-800 BuaHO:

— OTKJIOHEHHE PE3yJIbTaTOB, MOJYUYEHHBIX M0 OMOIMOTEKE TPYMIOBBIX KOHCTAHT
BHAB-P®22, ot 6ubnmuoreku BHAB-93.01a ne mpesbimaer +1,5 % kak s peakropa
BbH-600, Tax u qyist peakropa bH-800;

— METOAMYECKas ToIpaBKa K pacuery sHeprosoiaeneHus no TRIGEX, ces3annas
¢ Hea b (Py3MOHHOCTHIO M TPYIIIIOBOCTBIO, HE MPEBLITIAaeT 3 % B aKTUBHOM 30HE peakTopa
kak mius bH-600, tak u gms BH-800. OmgHako, B skpaHax MeTOAMYECKas TMOIMpaBKa

oTpuIaTenbHas U MoxeT gocturatsh ~20 %.

4.3 BbIBOAbI 10 MaTepPUAJIaM IJIaBbI 4

Co3mana HoBasg Bepcus OMONMOTEKM TpynnoBbiX KoHCTaHT BHAB-P®22,
chopMupoBaHHas Ha OCHOBE (DailJIOB OIEHEHHBIX HEUTPOHHBIX JAHHBIX OUOIUOTEKU
POCD®OH/I-2.24.

IIpoBeneHbI pacyeThl peaIbHBIX COCTOSTHUNA aKTUBHBIX 30H peaktopoB bH-600 u
BH-800 ¢ wucnons3oBanuem cucremMbl CROSSER / BHAB-P®22. Ilo pesynbratam
pacyeToB MOXHO CJIeaTh CJIEIYIOIIUE BBIBOJIBI.

1. Ucnonb30oBaHue COBPEMEHHOW BepCcUM OMONIMOTEKH TIPYNIOBBIX KOHCTAHT
BHAB-P®22 npuBoAUT K CMEIICHHUIO 3HAYEHUSI BEIMYMHBI KPUTUYHOCTH Ha ~ +0,3% s
PY BH-600 u PY BH-800.

2. Jlnga Takux HEUTPOHHO-(U3MYECKUX XAPAKTEPUCTUK Kak: 3(PPEKTUBHOCTH
crepxkaert CY3, Temn mMOTepH PEaKTUBHOCTH, TEMIIEPATYPHO-MOUTHOCTHOU 3dEeKT
peakTUBHOCTH W 3(PQEKTHBHAS OO 3ama3/bIBAIOIIMX HEUTPOHOB HCIOJIb30BAHUE
oubnmuorexkn koHCTaHT BHAB-P®22 He mpuBOAMT K KaKUM-THOO CYIIECTBEHHBIM
M3MeHeHHsM 1o cpaBHeHnto ¢ BHAB-93.01a.

3. C ucnonb30BaHUEM CUCTEMBI rpymnnoBbix KOoHCTaHT BHAB-P®22 onpenenens

MCTOANYCCKUC ITOIIPABKHU:
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— TI0JIHAsE METOJIMYECKasl TMONpaBKa JJisg pacueTa BEJIMYMHBI KPUTHUYHOCTH B
muddy3nonnoM npubimkennu coctasuia 1,8 % mis PY BH-800 ¢ MOKC-tomuuBom u
1,0 % nns PY BH-600 ¢ ypaHOoBbIM TomimBOM. BriepBbie 3a cueT MpeeMCTBEHHOCTH
(GaliIoB OLICHEHHBIX HEUTPOHHBIX JAHHBIX U TPYNIOBBIX KOHCTAHT YAAJIOCh OICHUTh
MOMNPaBKy, CBA3aHHYIO C 299-TpyMIOBBIM pacyeToM, koTopas coctaBuia +0,2 % kak aiis
PY BH-600, tak u s PY BH-800;

— MeTOJMYECKas IMoIpaBKa K pacuety 3HeprosoieiacHus mo TRIGEX, csa3annas
¢ He(PPy3MOHHOCTHIO U TPYMIIIOBOCTHIO, HE MIPEBHIIIAeT 3 % B aKTUBHOM 30HE peakTopa
kak g PY BH-600, tak u nia PY BH-800;

— MeToAuuYecKas mnompaBka K 3HaueHUsM 3¢ dextuBHoctn PO CVY3 cocraBuna
npumepHo -10 % ans PY BH-600 u PY BH-800.

Ha ocHOBe crenaHHBIX BBIBOJOB MOKHO 3aKJIIOUUTh, YTO CO3JaHHas BEpPCHUS
OonbnuoTeku rpynnoBbiXx KOHCTaHT BHAB-P®22 1o TOUHOCTH HE yCTynaeT MpOEKTHON
oubmmoreke BHAB-93.01a. Ilo uroram pabotst BHAB-P®22 Opina amantupoBana u
BHenpeHa B kol AO «I'HL P® — ®DOU» u benosipckoit ADC (IIK TEGECT-M) nns
pacuetHoro comnpoBoxaeHus PY BH-600 u PY BH-800. Akt Ne 224/2.2-34/365 ot
23.12.2024 (npencTaBiicH B MPUIOKEHUH A).
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3AK/IIOYEHUE

J1J1st mpoBeICHUsI COTIIACOBAHHBIX PACUETOB MO MHKEHEPHBIM (I dy3UOHHBIM) U
NPEU3UOHHBIM KOJAAM (C HENPEpBhIBHBIM CIEKEHUEM 3a DSHEPrUell HEUTpoHa)
TpeOOBaIOCh 00ECIEUUTh MPEEMCTBEHHOCTh TPYMIOBBIX M MOTOYEUHBIX JAaHHBIX. JTa
1eJIb JOCTUTHYTA MyTEM CO3/IaHMs U BHEJIPEHUSI COBPEMEHHON OMOIMOTEKH TPYIIOBBIX
kKoHCTaHT BHAB-P®22 B npakTuKy pacueTHOro conpoBoxaceHus peaktopoB bH-600 u
BbH-800 benosipckoit ADC.

Hwxe mnpenctaBieHbl OCHOBHBIE pPE3yibTaThbl, JOCTUTHYTbIE TI0 HUTOraM
BBINIOJIHEHUS TUCCEPTAIMOHHON PaOOTHI.

1. Coznana 6ubnmoteka rpymnmnoBbix KoHCTaHT BHAB-P®22, kotopas:

— BKJIFOYA€T COBPEMEHHBIE allpOOMPOBAHHBIE OLICHKHM HEUTPOHHBIX CEUEHUM IS
TOTUTMBHBIX U KOHCTPYKITMOHHBIX MaTepuaios (¢aiasl oudmuoreku POCDOOH/I-2.24), a
TaKXe MYyJIbTUTPYIIIIOBBIE 3aBUCUMOCTH;

— o0ecIeynBaeT COIJIACOBAHHOCTh TPYIIIOBBIX M TMOTOYEYHBIX [AaHHBIX IIPH
pacueTe HeUTpoHHO-pu3ndYecknx rmapamerpo PY BH-600 u PY BH-800;

— 0 pe3yJibTaTaM MPOBEICHHOM Kpocc-BepU(PHUKALMUKA TOKa3aHa TOYHOCTh Ha
ypoBHe nipoekTHoM 6ubnorexku bBHAB-93.01a.

2. lns dbopmupoBaHus W BHEAPEHUS OMOIMOTEKU pa3paboTaH MPOTPaMMHBIN
komruieke UCHUJIA (cBunmerenbctBO Pocnatenta No 2024685019 ot 14.10.2024). Ero
byHKIMH:

— aBToMaTu3alus coznanus oubnnorek koHcTant B popmarax ACE u BHAD;

— 000CHOBaHUE MPUMEHUMOCTH KOHCTAHTHBIX 0a3 AJii HEUTPOHHO-(U3HUECKOTO
pacuera axkTuBHbIX 30H peaktropoB bH-600 um BH-800 na ocHOBe paboOThHI
WHTETPUPOBAHHOTO  CHUCTEMHOIO  apXuBa  pe3yjbTaTOB  pacuera  OeHYMapk-
HKCIIEPUMEHTOB U TECTOBBIX MOJIEIIEH;

— COXpaHEHHUE 3HAHWI U OMbITa PabOThI C 0a3aMu JaHHBIX PEAKTOPHBIX KOHCTAHT

u ¢aiinos OA/I.
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UcnonszoBanue cucremuoro apxuBa [IK HMCHUJIA 103BOMMIO HE TOJBKO
NOATBEPJIUTh MPUMEHUMOCTh CPOPMUPOBAHHOW OHOTUOTEKH TPYIIOBBIX KOHCTaHT
BHAB-P®22, no u ynpocTuts mpoiecc Bepuduranuu QpaitioB 1 OnOIMOTEK KOHCTAHT.

3. lnsa cucremsl koHcTaHT CROSSER / BHAB-P®22 paccuntanbl METOAHMUECKHE
nonpaBkd K Au(GPy3UOHHBIM KOJIaM IS OICHKHA TapaMeTpa KPUTHYHOCTH,
sHeprosoiaeneHus u 3pdextusnoctu PO CY3:

—TI0JIHAsE METOJMYEecKas TMoMpaBKa JUIsl pacyeTa BEJIMYUHBI KPUTUYHOCTH
coctaBmia 1,8 % mias PY BH-800 ¢ MOKC-torumBom u 1,0 % mis PY BH-600 ¢
YPaHOBBIM TOTLIUBOM;

— METOJIMYEeCKasl MOMpaBKa K pacueTy 3HeproBeiienenus no TRIGEX, cBsizannas
¢ HeM((Py3MOHHOCTBIO M TPYIIIOBOCTBIO, HE MPEBBIIAET 3 % B AKTUBHOM 30HE peakTopa
kak g PY BH-600, tak u nia PY BH-800;

— MeToauyeckas mompaBka K 3HaueHusiM 3¢ dextuBHocTH PO CVY3 cocraBuia
npumepHo -10 % ans PY BH-600 u PY BH-800.

4. bubmuoreka BHAB-P®22 BHenpeHa B MpPaKTHUKYy pacyeTOB AaKTUBHBIX 30H
peaktopoB bH-600 u bH-800 ¢ ucnons3oBannem konoB TRIGEX, MMK u komruiekca
['E®ECT-M (Axkt ot 23.12.2024 No 224/2.2-34/365).

[To uToram BhIMOJIHEHUST pabOTHI YCHENIHO peaii30BaHa MOCTABJICHHAs 1EIb U
pELICHBI CIEAYIOIINE 3a1a4u:

1) co3gan mporpammubiii komrmiekc MCHUJIA, peanusyromuii muki paboT ¢
SJICPHBIMUA JTAaHHBIMH — OT UX MOJ00pa JI0 CO3/aHMsl TPYMMOBBIX KOHCTAaHT (dopmat
BHADB) 1 KOHCTaHT ¢ MOTOYCUYHBIM CJIekKeHHEeM 3a dHeprueit Heiitpona (popmar ACE)
JUTsl TIPUMEHEHUS TIPU pacueTe HEUTPOHHO-(DU3UYECKUX XapaKTEPUCTHK PEAKTOPOB Ha
OBICTPBIX HEUTPOHAX;

2) obecrieyeHa aBTOMaTH3aIMs Iporecca (OPMUPOBAHKS TPYIIIOBBIX KOHCTAHT
JUIS. YMEHBIIICHUS 3aTPAu€HHOr0 BPEMEHM M YCTpaHEHHUs OHIMOOK, CBSI3aHHBIX C
YeJIOBEYECKUM (PaKTOPOM;

3) moAroToBiieH HabOp OMOJMOTEK MO Pa3IUYHBIM COBPEMEHHBIM OICHCHHBIM
sanepHbiM AaHHbIM B dopmate ACE s mpoBefeHHs Kpocc-BepU(UKAIIMOHHBIX

pacyeToB;
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4) co3aH CHCTEMHBIH apXUB PE3yJIbTaTOB pacuera OCHYMAPK-IKCIECPUMEHTOB U
TECTOBBIX MOJIENe i MpPOBEJACHUS BEpUPUKALUOHHBIX TECTOB B OOOCHOBaHUE
TOYHOCTH MPEACKA3aHUs PEAKTOPHBIX XapaKTEPUCTHK Ha OCHOBE OTOOPAHHBIX UJIM BHOBb
CO37aHHBIX (haliJIOB HEUTPOHHBIX JAHHBIX;

5) chopmupoBaHa HOBasi BepCcusi OMOIMOTEKH rpynoBbIX KoHCTaHT BHAB-P®22;

6) orleHeHa ~ METOJMYECKas  COCTaBJSIIOINAS — MOTPEUIHOCTH  BEJIMYHHBI
KpUTU4YHOCTH, dPpPexTuBHOCTH cTepkHer CY3 M 3HEeproBulIeJICHUSI MIPU pacyeTe Mo
HOBOU O6uOaMOTEeKe rpynmnoBbix kKoHcTaHT 1yt PY BH-600 u PY BH-800;

7) BHEIpEHA HOBash BEpPCHS OMOJMOTCKH TPYIIOBBIX KOHCTAHT B TPAKTHKY
pacueToB akTUBHBIX 30H peakTopoB bH-600 u BH-800 mpu pacyeTHOM CONPOBOXKICHUN
OKCIUTyaTally JJI PEIICHHs 3aJja4i COTJIACOBAHHOCTH KOHCTAHT, MCIOIB3yEeMbIX HpHU
pacyeTe 1O WHXEHEpHbIM (AUPGY3UMOHHBIM) W MPEHU3UOHHBIM (C JCTaIbHBIM
CJIC)KECHUEM 3a DHEPTrUe HEUTPOHOB) KOJIaM.

Takum 00pa3zoM, pe3yJIbTaThl padOTHI CO3AAI0T IPOUYHYIO OCHOBY JJIS TaIbHEUIIINX
UCCJICIOBAHUM, DPAa3BUTHUSI W BHEJAPEHHS KOHCTAHTHOTO OOECIEUEHHsS B PACUETHOE
COTPOBOXKJICHUE OyAYIIUX TMPOEKTOB OBICTPHIX peakTopoB, Takux kak bH-1200, MBUP,

BPECT-O/1-300 u npyrue.
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CIIUCOK COKPAIIIEHUH 1 YCJIOBHBIX OBO3HAYEHUI
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OTHOCUTEJIbHBIEC €TUHHUILIBI
OLICHEHHBIE S/ICPHBIC JJAHHBIC

0oTpaloTaBIIIEE SIIEPHOE TOILIIUBO

CTEPKHHU MACCUBHOM 3alIUTHI

MPOrPaMMHBIN KOMILIEKC

POrpaMMHOE CPEJICTBO

MOTJIOIIAOIINM SJIEMEHT

PEryIupYIONIUI OpraH CUCTEMBI YIIPABIICHUS U 3aIUTHI

poccuiickas HallMoHaJIbHast OuOaroTeKa (aitios
OILICHEHHBIX HEUTPOHHBIX JaHHBIX
PETYJIUPYIOMINNA CTEPIKEHD

peakToOpHasi yCTaHOBKA
CMEIIaHHOE BHOPOYINIOTHEHHOE TOTUTHBO
CMENIaHHOE HUTPUAHOE YPAH-TLTYyTOHUEBOE TOTLIUBO
CUCTEMa TaCCUBHOM 0OpaTHOM CBSI3U

CMENIaHHOE Ta0JIETOYHOE TOTLINBO

CHCTEMA YTPABIICHUS U 3aIUTHI

TEIJIOBBIJIEISIONIAs COOpKa

TETJIOBBIICTISIONMINAN AIIEMEHT

IEHTPAIbHASI YaCTh aKTHBHOM 30HBI
AJIEKTPOHHO-BBIYUCIUTENbHAS MAITMHA
HKCIIEPUMEHTAIbHBIE COOPKHU

AKCIIEPUMEHT

a(dPeKTUBHBIE CYTKU

A Compact ENDF

Evaluated Nuclear Data Files

International Handbook of Evaluated Criticality Safety
Benchmark Experiments

International Handbook of Evaluated Reactor Physics
Benchmark Experiments

Krypton-Beryllium Reactor

s pexkTrBHAS 1015 3aMma3/IbIBAIOIINX HEUTPOHOB

s dexTuBHBIN KOAPHUIIUESHT PAa3MHOKEHUS B
OCCKOHEUHOM cpefie
s dexTuBHbIN KOADOUIIMEHT pa3MHOKEHUS
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GBICTPEIX PEKTOPOB ¢ HCTIONB30BAHREM pacyeTHEX kouoB TRIGEX, MMKKENO u
kosa benospexoi ASC

Paspaborana cuctema noarotopks koHcrant CROSSER ans  meitrpomso-
(H3HYeCKHX pacueToOB aKTHBHHIX 30H peaktopos TMna bH. Cosmama cospemenHas
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BunoTHeHHad BepH(MKALME He BBMBHIA  KAKMX-THOO  CYIIECTBEHHBIX
OTKNOHEHHA B Pe3yNbTaTax pacHera, RIMSIOUIMX HA NpOEKTHIE XAPAKTePHCTHEH
AKTHEHBIX 30H DBICTPLEIX pPEaKTOpOB.

I'pynnoeas  cwcremst wkoncrant BHAB-PD22 ans  nposefenms  pacueros
HEHTPOHHO-HINYECKHX XAPAKTEPHCTHE AKTHEHEX 30H GRICTPBIX PEKTOPOB BHEAPCHA B
IIC TRIGEX, TIC MMKENO u xon CONPOBOMCIEHHS IKCTUTYATALME 3HeprobIokoR
Ne 3 u Ne 4 ¢ peaxtopamu BH Benoapekoii ASC TEMECT-M.

Pyxosogutens pabot,
HavalbHHK JenapraMeHTa pacueTHEIX

HCCNeNOBAHHH De30NacHOCTH ATOMHRLX f- / -
ANEKTPOCTAHINA, kaHd. TEXH. HAYK t':f-’-r __AA Tleperyoos

=

Havansuug nenapraMenTa dusHkn

PeaKTOPOB, JOKT. (hH3.-MAT, HAVK {4 E A.B. I'vnenuyg
Vi

Hayanshuk spepuo-guamdeckoll o~ #ﬂ'{ ~

nafopatopin OHbuH . T = EIL Jlanuu

Benoapckoii ADC



139
IMPUJIOKEHUE b
CKAH-KOIIUS CBUAETEJBCTBA O TOCYJAPCTBEHHOM
PETUCTPALIMU TPOT'PAMMBI JUUISA 9BM UCUJA

POCCHACK AR GEIEPAIE

e P o
>

)
-
%
i
£
e

CBUAETEJBCTBO

0 TOCYAAPCTBEHHOH perucTpaumu nporpammel 1as 9BM

Ne 2024685019

HCHJA

IMpesoodaanarens: AKyuonepnoe ovuecmeo «l ocydapemeenmsiit
nayunsiit wenmp Poccuiickoit @edepayuu - Pusuxo -
Inepzemuyeckuit uncmumym umenu A.H. Teanyuckozo» (RU)

Asrops: anosa Japesa Baaoumupoena (RU), Jeauenxo Ana
Buxmopoena (RU), Iepezydoe Aumon Anexcandposuy (RU),
Coxoa Tapac Masroeuy (RU), Cemenos Muxaun Opsesuy (RU),
Manmypoe I'ennaouit Huxoaaesuy (RU), 3a6poockan Ceenviana
Bacuavesna (RU)

Zanaxa Ne 2024684015

Jlata nocrynnesns 14 omﬁpﬂ 2024 r.

Jlata rocy AapcTeerHOR perucTpanue

& Peectpe nporpass 11s 9BM 23 okmadpa 2024 2.

Pyxosooumens Dedeparsnoll cayrctn
N0 UHMERTERMYQTLHOU COGCMESHHOCTRN
uutmc-vly.,wwwlrs;mﬂnmngw
Lo tomet (0 o N SOORRTR 03 (0 010

..... - h(‘l(m
Lrds vy o ) O

ERNNEE RN RSN NN R RS R R R RRG

R R N R R N R S R R RN S R NN R R NN N R RN SR RN e R E

10.C. Idos

?%%ﬁﬁﬁﬁ%%ﬁﬁﬁ%&%ﬁﬁ%&ﬁEﬁﬁﬁﬁﬁﬁ&ﬁ!ﬁﬁﬁﬁﬁﬁﬁﬁ§%%ﬁﬁ§ﬁm




140
IMTPUJIOKEHUE B
COCTAB APXUBA PE3YJIBTATOB PACYHETA KPUTUYHOCTH
BEHYMAPK-39KCIHEPUMEHTOB U TECTOBBIX MO/IEJIEN
IHPOI'PAMMHOI'O KOMIIVIEKCA UCUJA

Tabmuma Bl — CoctaB apxuBa pe3ynbTaTOB pacyeTOB OCHUMApK-IKCIEPUMEHTOB H
TECTOBBIX MOJENEN

BubnuoTeKa AIEPHBIX TaHHBIX BubnmoTeka ANEPHBIX TAHHBIX
= Jd|a|l ]| @ = J - o =
Haspanwue Q| =2 =] el S Haspanue Q| | === 1|°
3KCMEPUMEHTA S| E[ 2| 2 2| | Y| oxemepumenta | S| X | 2| 2| S| e | T
T % QD | a|d|A = % Q0 |a|d|Aa
8 5| &L %= Q & | & | [ T
o|lo|lao|l Y| 5 =y [ I O e W I
Q 8 Z|lz| = - Q 8 Z |z = ]
g s L w | 2 s L L w
1 21314 5 6 7 8 9 10 | 11 | 12 | 13 | 14 | 15 | 16
VpaHOBhIE GOMGAL OkcriepuMeHTanbHBIE cO0pKkH BOC ¢ HaTpreBbIM
p TETIOHOCUTENEM
g'OElU-M ET-FAST- | Ll o+ | - |+ |+ |+ BFS073-1 + + - + + + +
B%g_M Sk + |+ |+ | -]+ |+ |+ | BFS086-1 + + - + + + +
OHOEZU_M ET-FAST- | Ll o | - |+ |+ |+ BFS086-2 + + - + + + +
OHZESU_M ET-FAST- | e s | - |+ |+ | + BFS086-3 + + - + + + +
Iolél;'M ET-FAST- + |+ |+ | -]+ |+ |+ | BFS88-1 + + + - + + +
[TryToHMEBBIE OOMOBI BFS90-1 + + + - + + +
g(’LJJl METPAST L e I I I B C6opxu ¢ murytonueBbiM 1 MOKC-TorminBoM
PU-MET-FAST- MIX-COMP-
002 Tt T P Y leasTooz00r | Tl T Tl T YT
PU-MET-FAST- MIX-COMP-
006 LT T T T FAsT003-000 | Tl Tl T T
PU-MET-FAST- MIX-COMP-
010 LT T P Y lFasTo0400 | Tl T T T YT
PU-MET-FAST- MIX-COMP-
020 T T T T T FasT00s-000 | Tl T T YT
PU-MET-FAST- MIX-COMP-
022 Tl TP Y lFasTooe00 | Tl T T T T
PU-MET-FAST- MIX-MET-
029 L - | INTER-003 + | 4+ - + |+ |+ | 4+
PU-MET-FAST- MIX-MET-
041 L+ttt * | INTER-004 + | 4+ - + |+ |+ | 4+




[Tponomxenue Tadauib Bl

141

1 2 3 4 5 6 7 8 9 10 | 11 | 12 | 13 | 14 | 15 | 16
E)N(Eﬁ)‘gil}'leR- + |+ | - |+ |+ |+ | + | BFS113b + | o+ | + - + | o+ |+
EEI(E'_A(\)‘;;LI}I\SFR- + + - + + + + VYpaHoBsie cOOPKH € Ko
é;IIDDF;I&;A FR- + |+ | +| - |+ |+ | + | BFS35-1 + |+ | + - + | o+ | +
ZPR-3/58 + |+ |+ ]| - |+ |+ | + | BFS352 + + + - + + +
ZPR-3/59 + |+ |+ | - |+ |+ | + | BFS35-3 + |+ |+ - + |+ |+
ZPPR-9 + |+ |+ | - |+ |+ ]|+ |BFS3311 T T N e
ZPPR-10 + |+ |+ |- |+ ]|+ ]|+ |BFS3313 T R R O T
ZPPR-12 + |+ |+ ]| -]+ |+ | + | BFS33-2-1 + + + - + + +
ZPPR-21a + |+ |+ -+ + ]+ FNETLJE-IS-(())(';/AIJ?(-)OI + |+ | + - + |+ | +
ZPPR-21b + |+ |+ -+ + |+ IE/IAI\)S(TN(I)EQOW + |+ |+ - + |+ |+
ZPPR-21c + |+ |+ | -]+ ]|+ |+ |SCHERZO T e T N I
ZPPR-21d L O ITnyToHneBbIe cOOpKH C Koo
ZPPR-21e + |+ |+ | - |+ |+ ]|+ |BFS3L4 T R R O T
ZPPR-21f + |+ |+ ]| -]+ |+ | + | BFS35-1 + + + - + + +

OkcrepuMerTanbHbIe cOopku BOC ¢ TeruioHocuTeIeM BFES38-1 + + + ) + + +

CBUHEI[ UM CBUHEI-BUCMYT

BFS061-0 + |+ |+ | -]+ |+ | + | BFS38-2 + + + - + + +
BFS061-1 + |+ |+ | - |+ ]+ |+ |BFsS4 T R R T T
BFS061-2 + |+ |+ -+ |+ |+ :l/l AI\)S(TN(IJ%;—OOZ + |+ |+ - + |+ |+
BFS077-1 + |+ |+ -+ + ]+ }IDI\LIJ'I-'E(I;!\(/)I(I;-001 + |+ | + - + | o+ |+
BFS085-1 + 0+ |+ -+ |+ |+ CO0pKH C ypaHOBBIM TOIUIUBOM
BFS085-2 + |+ |+ -+ ||+ :E#-ECR(?(')\(A):: 001 + |+ |+ | -+ ]+ 4
BFS087-1 + |+ |+ -+ + |+ II:I?AUS'FS(I)\ZPO 01 + |+ - + |+ | o+ |+
BFS087-2 + |+ |+ -+ + ]+ :)Iig_—(;\glET-FAST- + | o+ | + - + | o+ | +
BFS095-1 + |+ |+ -+ + |+ (I)Iig_'(')\glET'FAST' + |+ |+ - + |+ |+
BFS095-2 + |+ |+ - + |+ | + Coopku KBR
BFS113a + |+ |+ -+ o+ |+ FNET%FE%(I;QPO 01 + |+ |+ - + |+ |+




[Tponomxenue Tadauib Bl

142

1 2 3 4 6 7 8 9 10 | 11 | 12 | 13 | 14 | 15 | 16
INTER 005002 | * | * | * b R T ot B I ) I
HEU-COMP-
INTER-005-003 | © [ | ¥ |t |t | CBBP N e e I B A s
PNETUE_IS-(())(';/;F-)(_)O A |t + | + | + |BPECT-O1-300 | + | + | + | - | + | + | +
HEU-COMP-
INTER-005-005 LI R + 1+ |+ YpaHOBbIE KpUTHYECKHE PACTBOPEI
COOpKH CO CTaTbHBIM OTpaXKaTEIEM _||-_IE LEJI;{SI\SI)-IE)-O oor | Lt
PAST:013 LT v+ Therwooon | LYt ]
PAST:091 LT |+ | Taermoonoos | * Y|t [t
FasTosioor | Tt | " * |+ |+ Therwoooos | LY [T ]
EE;JTMEIMQ + |+ |+ + |+ |+ _IHE EI-QSI\;) _I&) 005 | Tl Yt - + |+ | +
R Il Tl I I I I =Y Al I A Il el
ggs'M ET-FAST- + |+ |+ + |+ |+ _IHE EI-QSI\;) _I&) 007 | Tt - + |+ | +
R Il T I I I I N =Y Al I Il el
ggg-M ET-FAST- + |+ |+ + |+ |+ '|I-'|II-E| gl-?sl\;) -IE)-O 1000 | T FLY - + |+ | +
I I Tl I I I I N ="t Al il I Il el
TecToBbIE MOJIENM SHEPTETHIECKUX PEAKTOPOB _||__||I_E| ERSI\;) IE)OQ O T A
BH-600 + |+ | + + |+ | + $EERSI\(/IDIE)09002 + + + - + + +
BH-800 (8mk) + |+ |+ + |+ |+ ?EEI-QSI\;D-IE)-OQ-OOS + |+ |+ - + |+ |+
BH-800 (9mk) + |+ | + + |+ |+ $EERSI\(/IDIE)OQOO PR N - + |+ | +
BH-800 (10mKk) + |+ |+ + |+ |+ ?Egﬁasl\sl)-lf)_lo-om + |+ |+ - + |+ | +
BH-800 (11mk) + |+ |+ + |+ | + $EEJRSI\(/IDI(_)1 oo | F LYY - + |+ | +
JOYO T A I ?E gl-?sl\?-la-ll-OOZ S T A A B Bt
TecTOBEIE MOZIETH PEAKTOPOB HA OBICTPHIX HEHTPOHAX ?5 LEJI;zsl\?-I(_)-lz- o1 | Tl - + |+ | +
FFTF + |+ |+ + |+ |+ ?Eglisl\ﬁ-%-lS-OOl + | o+ | + - + | o+ | +
N Il Il I I Il I I = v Il I A I Il I
BH-K (CHYII) + | + | + + |+ |+ _';_':_E' LEJRSI\?I(_)ZS 002 | ¥ + + - + + +




[Tponomxenue Tadauib Bl

143

1 2|34 9 10 (11 |12 | 13 | 14 | 15 | 16
THERM.o2s-00a | * | * | * e ool | * |+ |+ - |+ |+ |+
Thermozsoos | ¥ | * | * e e N R R
?II-EILEJI;(SI\?—IB-N—OOl T ?ELEJ;{S,\;)&&O% TR U U I R R
THERM.G: + + + HJ‘IyTOHI/IeBLIe KPUTUYECKUC PACTBOPLIL
THERM-028-001
?Egésl\?-la_zs-oos T 'FI)'LI—J|-ESF({)|\IZ:001_001 e
?EEI-?SI\?-IB-Z&OOS R 'Fl)'ﬁggl\h:OOLOOZ i T I R
?Egésl\;)-lazs-om T $L|-J|_ESF?|\IZ:001-003 O e O T o A
THERMozs009 | * |t |t e e N N R
?Egésl\;)-lazs-on T $L|-J|_ESF?|\IZ:001-005 O e O T o A
?IEEI-?SI\?-IE)-ZB-OB T 'I:I)'ﬁglgl\h:o()l_ooﬁ S D R I I
?Egésl\;)-lazs-ow T $L|-J|_ESF?|\IZ:002-001 O e O T o A
'lI_"EEI-QSI\?-IE)-ZB-OH Tl 'T’ﬁ?lgl\lﬁ:oog_om + |+ |+ | -+ ]+ |4
?Egésl\?-la_zg-om T $L|-J|_ESF?|\IZ:003-001 O e O T o A
?Egésl\?-béo-om LT ?ﬁ_ESF?I\Iﬁ:oos-oos S T R B R B
e | oot T e
'll_"ﬁgl_?sl\(/?—I&SS—OOl LT ?ﬁ_ESF?I\Iﬁ:OM-ooz S T R B R B
?Egésl\(/lj-laé&oos T ?ﬂ?&ﬁim_oog T
'll_"ﬁgl_?sl\(/?—I&SS—OO? LT ?ﬁ_ESF?I\Ii:OM-om S T R B R B
?Egésl\(/lj-l&tz-om TRt ?ﬁﬁfﬁim_oes VO U N R R
TherMono02 | * |t | e e e N R
?EEI-?SI\(/I)-I&Z-O% TRt 5ﬂ§§§1004_011 VO R N R R
'II_"ELEJI;QSI\?—I&Z—OM L R 'FI)'LI—J|-ESRO|\I;004_013 + + + - + + +
THERMOsz00s | * | |t e B e S R A R
THeRMoi-00s | | | i e I R
?EEI-?SI\(/I)-I&Z-OW TRt ?ﬁg’é}hﬁioog,_oog VO R N R R
HEU-SOL- PU-SOL-

THERM-042-008

THERM-006-002




[Tponomxenue Tadauib Bl

144

1 2|34 9 10 (11|12 | 13 | 14 | 15 | 16
mggl\lﬁ:om-ooz i ?ﬁ?gnlﬁ:mz_om o O e O N
?ﬁ-ESF(e)l\Ii:om-oos LT ?ﬁggnlﬁ:mz_mg T O O N A
'FI)'LI-JIEESR?I\I/I_:OOFOOS T 'IT'LI-J{ESF({)I\Iz:Olz-o;Lg T e O T N B
?ﬁ-ESF(e)l\Ii:om-om LT ?ﬁggnlﬁ:mz-ozo T O O N A
'FI)'LI-JIEESR?I\I/I_:OO7—OO8 T 'FI)'LI-J|-ESF({)|\IZ:012-021 T N N N
?ﬁ-ESF(e)l\Ii:om-oog LT ?ﬁggnlﬁ:mg-om T O O N A
?llj_ESFSI\IZ:om-om T $L|-J|_ESF?|\IZ:018-005 T e O T R B
ooz |t roso L
?llj_ESFSI\IZ:mo-om T $L|-J|_ESF?|\IZ:020-003 T e O T R B
'T'ﬁ]ESISI\hZOlO-OOZ i ?ﬁ_ESF?I\IZ:ozo-oog, T R R R
?Ld_ESF(zjl\lﬁ:mo-om TRt $L|-J|_ESF?|\IZ:020-008 T R
'T'ﬁ]ESISI\hZOlO-OOS LT ?ﬁ_ESF?I\IZ:ozo-oog N R
?llj_ESF?l\lﬁ:mo-oog T $L|-J|_ESF?|\IZ:021-001 T e O T R B
'T'ﬁ?l'\?l\h:OlO—OlO LT ?ﬁ_ESF?I\IZ:om-oog N R
?llj_ESF?I\h:mo-on T 'T'Llj-lfslgl\h:om-oog O e I N N e
THeRMol0014 | | T | ey e e N I R
?llj_ESF?I\h:on-om T 'T'Llj;islgl\h:om-oos O e I N N e
'T'ﬁ?l'\?l\h:Oll—OOS LT 'T’ﬁ]fslgl\h:ozz-om N R
?llj_ESF?I\h:on-oos Tt 'T'Llj;islgl\h:ozz-oog O e I N N e
'T'ﬁ?F?I\h:Oll—Oll LT ?ﬁ_ESF?AIZ:ozz-oog N R
THERMo12.008 | * | | * e B O I R R A
?ﬁ_ESF?AIﬁ:mz-om LT 'FI)'LI-J|-ESROI\7:022-008 N R
THERMo12.008 | * | | * e e O I R N A
'FI)'LI—JdESROI\Ii:OlZ—OOQ LT ?ﬁ_EsRol\lﬁ:om-oog N R
THERMazato | * | |t e e e N N AR
'FI)'LI—J|]ESROI\|1012—011 Tt 'FI)'LI-J|-ESROI\|;024-010 L I N N




[Tponomxenue Tadauib Bl

145

1 2 3|4 9 10| 11|12 |13 | 14 | 15 | 16
mggl\lﬁ:om-me i ?ﬁ?gnlﬁ:ozs-oog o O e O N
?ﬁ-ESF(e)l\Ii:om-ozl R ?ﬁggnlﬁ:ozs-ooe T
'FI)'LI-JIEESR?I\I/I_:OZS—OOP; T 'IT'LI-J{ESF\?I\IZ:OZG-OJ_Q T e O T N B
:’ﬁ-ESISI\h:OZS-OlO LT ?ﬁggnlﬁ:ozs-om T O O N A
'FI)'LI-JIEESR?I\I/I_:OZS—ON T 'FI)'LI-J|_ESR?I\IZ:026-019 T e O T N B
?ﬁgghli:ozS-ozz LT ?ﬁggnlﬁ:osz-ooz T O O N A
?llj-ESISI\IZ:OZS—O% T $L|-J|_ESF?|\IZ:032-006 T e O T R B
PU-SOL- PU-SOL-

THERM-025-042

THERM-032-011




146
IMPUJIOXKEHUE T’

CBEJEHUA O COAEP) KAHUU BUBJIMOTEKUA I'PYIIIIOBBIX KOHCTAHT
BHAB-P®22

Tabmuma I'1 — [Tapamerpsr conepsxannst Onbmmorekn bBHAB-P®22

No i/t Z Hyxmuz A Ouerka Copepxanue
MF1 | MF2 | MF3 | MF4 | MF5 | MF518
1 1 H 1 ENDF/B-VII1.0 + + + _ _ _
2 1 H 2 ENDF/B-VIII.0 + + + _ _ ~
3 2 He 3 ®OHJI-2.2 + + + _ B ~
4 2 He 4 JENDL-3.3 + + + N - B
5 3 Li 6 ENDF/B-VI.8 + + + + + —
6 3 Li 7 ENDF/B-VII.1 + + + _ _ _
7 4 Be 9 | ENDF/B-VIILO + + + + + -
8 5 B 10 | ENDF/B-VIII.0 + + + _ _ B
9 5 B 11 | ENDF/B-VII.1 + + + + + _
10 6 C nat | ENDF/B-VII.1 + + + + _ -
11 7 N 14 | ENDF/B-VII.1 + + + + _ -
12 8 0 16 | ENDF/B-VIII.0 + + + + + _
13 9 F 19 JENDL-3.3 + + + + + _
14 11 Na 23 | ENDF/B-VII.1 + + + + + _
15 12 Mg nat JENDL-3.3 + + + + _ _
16 13 Al 27 JEFF-3.0 + + + + + -
17 14 Si 28 | ENDF/B-VIIIO + + + + + -
18 15 31 FOND-2.2 + + + + + _
19 16 S nat JENDL-3.3 + + + + _ -
20 17 o] nat | POCOOH/I-2010 | + + + + + -
21 17 o] 35 | ENDF/B-VII.1 + + + + + _
22 17 o] 37 | ENDF/B-VII.1 + + + + + _
23 18 Ar nat | POCOOH/I-2010 | + + + + N -
24 18 Ar 36 JEFF-3.0 + + + + + -
25 18 Ar 38 JEFF-3.1 + + + + + -
26 18 Ar 40 JENDL-3.3 + + + + + -
27 19 K nat | POCOOHJI-2010 | + + + + + -
28 19 K 39 JENDL-3.3 + + + + + -
29 19 K 40 JENDL-3.2 + + + _ _ _
30 19 K 41 JENDL-3.3 + + + + N -
31 20 Ca nat | POC®OH/I-2010 + + + " " _
32 20 Ca 40 JEFF-3.1 + + + + + -
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Ne i/ Z Hyxmun A Or1eHka Conepanite
MF1 MF2 MF3 MF4 MF5 MF518
33 20 Ca 42 JEFF-3.1 + + + + + -
34 20 Ca 43 JEFF-3.1 + + + + + -
35 20 Ca 44 JEFF-3.1 + + + + + -
36 20 Ca 46 JEFF-3.1 + + + - - -
37 20 Ca 48 JEFF-3.1 + + + + + -
38 21 Sc 45 JENDL-3.3 + + + + + -
39 22 Ti nat FOND-2.2 + + + + — -
40 23 \Y nat JENDL-3.3 + + + + + -
41 24 Cr nat POZC(;IZEEII[- + + + + + -
42 24 Cr 50 ENDF/B-VIII.0 + + + + + -
43 24 Cr 52 ENDF/B-VIII.0 + + + + +
44 24 Cr 53 ENDF/B-VIII.0O + + + + +
45 24 Cr 54 ENDF/B-VIII.0 + + + + +
46 25 Mn 55 ENDF/B-VII.0 + + + + +
47 26 Fe nat Pozcégggﬂ' + + + + +
48 26 Fe 54 ENDF/B-VIII.O + + + + +
49 26 Fe 56 ENDF/B-VIII.0 + + + + +
50 26 Fe 57 ENDF/B-VIII.0 + + + + +
51 26 Fe 58 ENDF/B-VIII.0 + + + + +
52 27 Co 59 JENDL-3.3 + + + + +
53 28 Ni nat POZC(;IZ>8§II[- + + + + +
54 28 Ni 58 BPOH/I-3.1 + + + + +
55 28 Ni 60 BPOH/I-3.1 + + + + +
56 28 Ni 61 BPOH/-3.1 + + + + +
57 28 Ni 62 BPOH/-3.1 + + + + +
58 28 Ni 64 BPOH/-3.1 + + + + +
59 29 Cu nat | POC®OH/I-2010 + + + + +
60 29 Cu 63 ENDF/B-VII.1 + + + + +
61 29 Cu 65 ENDF/B-VII.1 + + + + + —
62 30 Zn nat DOOH/-2.2 + + + + + -
63 30 Zn 64 EAF-2003 + - — + + -
64 30 Zn 66 EAF-2003 + - — + + -
65 30 Zn 67 EAF-2003 + - — + + -
66 30 Zn 68 EAF-2003 + - - + + —
67 30 Zn 70 EAF-2003 + - — + + -
68 31 Ga nat FOND-2.2 + + + + + —
69 31 Ga 69 ENDF/B-VII.1 + + + + + —
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2020.2

Ne o/mt Z Hyxmun A OrneHka Conepxanne
MF1 MF2 MF3 MF4 MF5 MF518
70 31 Ga 71 ENDF/B-VII.1 + + + + + _
71 32 Ge nat | POC®OH/I-2010 + + + + + _
72 32 Ge 70 ENDF/B-VII.1 + + + + + _
73 32 Ge 72 ENDF/B-VII.1 + + + + + _
74 32 Ge 73 ENDF/B-VII.1 + + + + + _
75 32 Ge 74 ENDF/B-VII.1 + + + + + _
76 32 Ge 76 ENDF/B-VII.1 + + + + + _
77 33 As 75 JENDL-3.3 + + + + + _
78 34 Se nat | POC®OH/-2010 + + + + + —
79 34 Se 74 ENDF/B-VII.1 + + + + + —
80 34 Se 76 ENDF/B-VII.1 + + + + + —
81 34 Se 77 ENDF/B-VII.1 + + + + + —
82 34 Se 78 ENDF/B-VII.1 + + + + + _
83 34 Se 80 ENDF/B-VII.1 + + + + + —
84 34 Se 82 ENDF/B-VII.1 + + + + + —
85 35 Br nat | POCOOH/-2010 + + + + + _
86 35 Br 79 JENDL-3.3 + + + + + _
87 35 Br 81 ENDF/B-VII.1 + + + + + —
88 36 Kr nat | POC®OH/I-2010 + + + + + _
89 36 Kr 78 ENDF/B-VII.1 + + + + + —
90 36 Kr 80 | ENDF/B-VII.1 + + + + + _
91 36 Kr 82 JEFF-3.1 + + + + + _
92 36 Kr 83 JENDL-3.3 + + + + + _
93 36 Kr 84 ENDF/B-VII.1 + + + + + —
94 36 Kr 86 JENDL-3.3 + + + + + _
95 37 Rb nat | POC®OOH/I-2010 | + + + + + _
96 37 Rb 85 ENDF/B-VII.1 + + + + + -
97 37 Rb 86 ENDF/B-VII.1 + + + + + -
98 38 Sr nat | POCO®OH/I-2010 + + + + + _
99 38 Sr 84 ENDF/B-VII.1 + + + + + _
100 38 Sr 86 ENDF/B-VII.1 + + + + + _
101 38 Sr 87 ENDF/B-VII.1 + + + + + _
102 38 Sr 88 ENDF/B-VII.1 + + + + + _
103 38 Sr 89 | ENDF/B-VII.1 + + + + + _
104 38 Sr 90 ENDF/B-VII.1 + + + + + _
105 39 Y 89 JENDL-3.3 + + + + + _
106 40 Zr nat POCOOH]L- + + + + + _
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Ne o/mt Z Hyxnun A OrneHka Coaepaiie
MF1 | MF2 | MF3 | MF4 | MF5 | MF518
107 40 Zr 90 | ENDF/B-VIIL.O - + + + + _
108 40 Zr 91 | ENDF/B-VIIL.O - + + + + _
109 40 Zr 92 | ENDF/B-VIIIO - + + + + _
110 40 Zr 93 | ENDF/B-VIII.O - + + + + _
111 40 Zr 94 | ENDF/B-VIIIO - + + + + _
112 40 Zr 95 | ENDF/B-VIII.O + + + + + _
113 40 Zr 96 | ENDF/B-VIII.0 + + + + + _
114 41 Nb 93 | ENDF/B-VII.1 + + + + + _
115 42 Mo nat POZC (;IZ)OOEM + + + + + _
116 42 Mo 92 | ENDF/B-VIII.O + + + + + _
117 42 Mo 94 | ENDF/B-VIII.O + + + + + _
118 42 Mo 95 | ENDF/B-VIIL.0 + + + + + _
119 42 Mo 96 | ENDF/B-VIIL.O + + + + + _
120 42 Mo 97 | ENDF/B-VIIL.O + + + + + _
121 42 Mo 98 | ENDF/B-VIII.0 + + + + + _
122 42 Mo 100 | ENDF/B-VIII.0 + + + + + _
123 43 Tc 99 | ENDF/B-VII.1 - + + + + _
124 44 Ru nat | POC®OH/I-2010 + + + + + -
125 44 Ru 96 JENDL-3.3 + + + + + .
126 44 Ru 98 JENDL-3.3 + + + + + _
127 44 Ru 99 JENDL-3.3 + + + + + .
128 44 Ru 100 JENDL-3.3 + + + + + .
129 44 Ru 101 JENDL-3.3 + + + + + .
130 44 Ru 102 JENDL-3.3 + + + + + -
131 44 Ru 104 JENDL-3.3 + + + + + -
132 45 Rh 99 JENDL-3.3 + + + + + -
133 45 Rh 103 JENDL-3.3 + + + + + -
134 46 Pd nat | POC®OH/I-2010 + + + + + -
135 46 Pd 102 | ENDF/B-VII.1 + + + + + _
136 46 Pd 104 | ENDF/B-VIL1 + + + + + _
137 46 Pd 105 | ENDF/B-VIL1 + + + + + _
138 46 Pd 106 | ENDF/B-VIL1 + + + + + _
139 46 Pd 107 | ENDF/B-VIL1 + + + + + _
140 46 Pd 108 | ENDF/B-VIL1 + + + + + _
141 46 Pd 110 | ENDF/B-VIL1 + + + + + _
142 47 Ag nat | POC®OH/A-2010 + + + + + -
143 47 Ag 107 | ENDF/B-VII.1 + + + + + _
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Ne o/mt Z Hyxmun A OrneHka Conepanne
MF1 | MF2 | MF3 | MF4 | MF5 | MF518
144 47 Ag 109 | ENDF/B-VII.1 + + + + + _
145 48 Cd nat | POCOOH/-2010 | + + + + + _
146 48 Cd 106 | ENDF/B-VII1 + + + + + _
147 48 Cd 108 | ENDF/B-VII1 + + + + + _
148 48 Cd 110 | ENDF/B-VIL1 + + + + + _
149 48 Cd 111 | ENDF/B-VII.1 + + + + + _
150 48 Cd 112 | ENDF/B-VII.1 + + + + + _
151 48 cd 113 | ENDF/B-VIL1 + + + + + _
152 48 Cd 114 | ENDF/B-VII.1 + + + + + _
153 48 Cd 116 | ENDF/B-VII.1 + + + + + _
154 49 In nat | ENDF/B-VII.1 + + + + + _
155 49 In 113 | ENDF/B-VII.1 + + + + + _
156 49 In 115 | ENDF/B-VII.1 + + + + + _
157 50 Sn nat | POCOOH/I-2010 | + + + + + _
158 50 Sn 114 | ENDF/B-VII.1 + + + + + _
159 50 Sn 115 | ENDF/B-VII.1 + + + + + _
160 50 Sn 116 | ENDF/B-VII.1 + + + + + _
161 50 Sn 117 | ENDF/B-VII.1 + + + + + _
162 50 Sn 118 | ENDF/B-VII.1 + + + + + _
163 50 Sn 119 | ENDF/B-VII.1 + + + + + _
164 50 Sn 120 | ENDF/B-VII.1 + + + + + _
165 50 Sn 122 ENDF/B-VII.1 + + + + + _
166 50 Sn 124 | ENDF/B-VII.1 + + + + + _
167 51 Sb nat Pozcggggm- " " + . . B
168 51 Sh 121 | ENDF/B-VII.1 + + + + + _
169 51 Sh 123 | ENDF/B-VII.1 + + + + + _
170 52 Te nat | POC®OOH/I-2010 | + + + + + _
171 52 Te 120 | ENDF/B-VII.1 + + + + + _
172 52 Te 122 | ENDF/B-VII.1 + + + + + _
173 52 Te 123 | ENDF/B-VII.1 + + + + + _
174 52 Te 124 | ENDF/B-VII.1 + + + + + _
175 52 Te 125 | ENDF/B-VII.1 + + + + + _
176 52 Te 126 | ENDF/B-VII.1 + + + + + _
177 52 Te 128 | ENDF/B-VII.1 + + + + + _
178 52 Te 130 | ENDF/B-VII.1 + + + + + _
179 53 | 127 | ENDF/B-VII.1 + + + + + _
180 53 | 129 | ENDF/B-VII.1 + + + + + _
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Ne n/m Z Hyxuza A Orenka Conepxanue
MFL | MF2 | MF3 | MF4 | MF5 | MF518
181 54 Xe nat | POCOOHM-2010 |  + + + + + B
182 54 Xe 124 | ENDF/B-VII.1 + - + + N B
183 54 Xe 126 | ENDF/B-VII.1 + - + + N B
184 54 Xe 128 | ENDF/B-VII.1 + - + + N B
185 54 Xe 129 | ENDF/B-VII.1 + - + + N B
186 54 Xe 130 | ENDF/B-VIIL1 - + + + N B
187 54 Xe 131 | ENDF/B-VIL1 - + + + N B
188 54 Xe 132 | ENDF/B-VIL1 - + + + N B
189 54 Xe 133 | ENDF/B-VIIL1 + + + + N B
190 54 Xe 134 | ENDF/B-VII1 + + + + N B
191 54 Xe 135 | ENDF/B-VIIL1 + + + + N B
192 54 Xe 136 | ENDF/B-VII.1 + + + + N B
193 55 Cs 133 | ENDF/B-VII.1 + + + + N B
194 55 Cs 134 | ENDF/B-VII.1 + + + + N B
195 55 Cs 135 | ENDF/B-VII.1 + + + + N B
196 55 Cs 137 | ENDF/B-VII.1 + + + + N B
197 56 Ba nat | POCOOHA-2010 |  + + + + + -
198 56 Ba 130 | ENDF/B-VIIL1 + + + + N B
199 56 Ba 132 | ENDF/B-VII.1 + + + + N B
200 56 Ba 134 | ENDF/B-VII.1 + + + + N B
201 56 Ba 135 | ENDF/B-VII1 + + + + N B
202 56 Ba 136 | ENDF/B-VIIL1 + + + + N B
203 56 Ba 137 | ENDF/B-VII.1 + + + + N B
204 56 Ba 138 | ENDF/B-VII.1 i + + + N B
204 56 Ba 138 | ENDF/B-VII.1 i + + + N B
205 57 La nat | ENDF/B-VII1 i - _ + + B
206 57 La 138 | ENDF/B-VII.1 i - _ + N B
207 58 Ce nat | POCOOHA-2010 |  + + + + + B
208 58 Ce 136 | ENDF/B-VII.1 ‘ + + + + B
209 58 Ce 138 | ENDF/B-VII.1 + + + + + -
210 58 Ce 140 | ENDF/B-VII.1 + + + + + ~
211 58 Ce 142 | ENDF/B-VIIL1 + + + . N B
212 59 Pr 141 | ENDF/B-VII.1 - + + + N B
213 60 Nd nat | POCOOH/I-2010 | + + + + N B
214 60 Nd 140 | ENDF/B-VIIL1 + - _ + N B
215 60 Nd 142 | ENDF/B-VII.1 ‘ + + + + B
216 60 Nd 143 | ENDF/B-VII.1 ‘ + + + + B
217 60 Nd 144 | ENDF/B-VII.1 . + + + + B
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Ne n/m Z Hyxuza A Orenka Conepxanue
MFL | MF2 | MF3 | MF4 | MF5 | MF518
218 60 Nd 145 | ENDF/B-VILL | + ¥ ' ; ; B
219 60 Nd 146 | ENDF/B-VILL | + ¥ ' ; ; B
220 60 Nd 148 | ENDF/B-VILL | + ¥ ' ; ; B
221 60 Nd 150 | ENDF/B-VILL |+ ¥ ' ; ; B
222 61 Pm 147 | ENDF/B-VILL |+ ¥ ' ; ; B
223 62 sm nat | POCOOH/I-2010 |  + ¥ ; ; ; B
224 62 sm 144 | JENDL-33 ¥ ¥ " . ; B
225 62 sm 147 | JENDL-33 + ¥ ; . ; B
226 62 sm 148 | JENDL-33 + ¥ ; ; ; B
227 62 sm 149 |  JENDL-33 + ¥ ; ; ; B
228 62 sm 150 |  JENDL-3.3 " ¥ ¥ ¥ ' _
229 62 sm 151 |  JENDL-33 + ¥ ; ; ; B
230 62 sm 152 | JENDL-33 ¥ ¥ ¥ ¥ ¥ _
231 62 sm 154 | JENDL-33 ¥ ¥ ¥ ¥ ¥ _
232 63 Eu nat |  FOND-2.2 + ¥ ¥ . ; B
233 63 Eu 153 | ENDF/B-VILL | + ¥ ' ; ; B
234 63 Eu 154 | ENDF/B-VILL | + ¥ ' ; ; B
235 63 Eu 155 | ENDF/B-VILL | + ¥ ; . ; B
236 64 Gd nat | POC®OH-2010 + + + + 4 B
237 64 Gd 152 | ENDF/B-VILL |+ ¥ ; ; ; B
238 64 Gd 154 | ENDF/B-VILL | + ¥ ; ; ; B
239 64 Gd 155 | ENDF/B-VILL | + ¥ ; ; ; B
240 64 Gd 156 | ENDF/B-VILL | + ¥ ; ; ; B
241 64 Gd 157 | ENDF/B-VILL | + ¥ . ; ; B
242 64 Gd 158 | ENDF/B-VILL | + ¥ . ; ; B
243 64 Gd 160 | ENDF/B-VILL | + ¥ . ; ; B
244 65 Tb 159 | ENDF/B-VILL | + ¥ . ; ; B
245 66 Dy nat | ENDFB-VILL | + ¥ . ; ; B
246 66 Dy 156 | ENDF/B-VILL | + + ¥ ; . -
247 66 Dy 158 | ENDF/B-VILL | + ¥ ; . ; B
248 66 Dy 160 | ENDF/B-VILL | + ¥ ; . ; B
249 66 Dy 161 | ENDF/B-VILL | + ¥ ; . ; B
250 66 Dy 162 | ENDF/B-VILL | + ¥ ; . ; B
251 66 Dy 163 | ENDF/B-VILL | + ¥ ; ; ; B
252 67 Ho 165 | ENDF/B-VILL | + ¥ ; ; ; B
253 68 Er nat | POCOOHJ-2010 |+ ; ; ; " B
254 68 Er 162 |  JENDL-33 ¥ ¥ ; ; ; B
255 68 Er 164 |  JENDL-33 ¥ ¥ ; ; ; B
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Ne o/mt Z Hyxmun A OrneHka Conepanne
MF1 MF2 MF3 MF4 MF5 MF518
256 68 Er 166 JENDL-3.3 + + + + + _
257 68 Er 167 JENDL-3.3 + + + + + _
258 68 Er 168 JENDL-3.3 + + + + + _
259 68 Er 170 JENDL-3.3 + + + + + _
260 71 Lu nat | POC®OH/A-2010 + + + + + _
261 71 Lu 175 ENDF/B-VI + + + + + —
262 71 Lu 176 ENDF/B-VI + + + + + _
263 72 Hf nat JENDL-3.3 + + + + + _
264 72 Hf 174 TENDL-2021 + + + + + -
265 72 Hf 176 TENDL-2021 + + + + + -
266 72 Hf 177 TENDL-2021 + + + + + -
267 72 Hf 178 TENDL-2021 + + + + + -
268 72 Hf 179 TENDL-2021 + + + + + -
269 72 Hf 180 TENDL-2021 + + + + + -
270 73 Ta 180 EAF-2003 + + + + + _
271 73 Ta 181 JENDL-3.3 + + + + + _
272 74 W nat OOHA-2.2 + + + + _ _
273 74 w 180 OOH/-2.2 + + + + + _
274 74 W 182 DOOH/-2.2 + + + + + _
275 74 wW 183 OOH/-2.2 + + + + + _
276 74 W 184 ®OH-2.2 + + + + + _
277 74 W 186 ®OHA-2.2 + + + + + _
278 75 Re nat | POC®OH/-2010 + + + + + —
279 75 Re 185 ENDF/B-VII.1 + + + + + -
280 75 Re 187 ENDF/B-VII.1 + + + + + -
281 76 Os nat EAF-2003 + + + + + _
282 76 Os 184 TENDL-2017 + - - + + _
283 76 Os 186 TENDL-2017 + - - + + _
284 76 Os 187 TENDL-2017 + - - + + _
285 76 Os 188 TENDL-2017 + - - + + _
286 76 Os 189 TENDL-2017 + - - + + _
287 76 Os 190 TENDL-2017 + - - + + _
288 76 Os 192 TENDL-2017 + - - + + _
289 77 Ir nat | POC®OH/-2010 + + + + + _
290 77 Ir 191 EAF-2003 + + + + + _
291 77 Ir 193 EAF-2003 + + + + + _
292 78 Pt nat ®OH/I-2.2 + + + + + _
293 78 Pt 190 EAF-2003 + - - + + _
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Ne o/mt Z Hyxmun A OrneHka Conepanne
MF1 MF2 MF3 MF4 MF5 MF518
294 78 Pt 192 EAF-2003 + - _ + + _
295 78 Pt 194 EAF-2003 + - _ + + _
296 78 Pt 195 EAF-2003 + - _ + + _
297 78 Pt 196 EAF-2003 + - _ + + _
298 78 Pt 198 EAF-2003 + - _ + + _
299 79 Au 197 ENDF/B-VII.1 + + + + + —
300 80 Hg nat | POCOOH/I-2010 | + + + + + _
301 80 Hg 196 JENDL-3.3 + + + + + _
302 80 Hg 198 JENDL-3.3 + + + + + _
303 80 Hg 199 JENDL-3.3 + + + + + _
304 80 Hg 200 JENDL-3.3 + + + + + —
305 80 Hg 201 JENDL-3.3 + + + + + —
306 80 Hg 202 JENDL-3.3 + + + + + —
307 80 Hg 204 JENDL-3.3 + + + — + _
308 81 TI nat CENDL-2.1 + — + + + _
309 81 TI 203 EAF-2003 + - — + + _
310 81 TI 205 EAF-2003 + - — + + _
311 82 Pb nat POZC(;IZ>8§L[- + + + N N -
312 82 Pb 204 JEFF-3.2 + + + + + _
313 82 Pb 206 JEFF-3.2 + + + + + _
314 82 Pb 207 JEFF-3.2 + + + + + _
315 82 Pb 208 JEFF-3.2 + + + + + _
316 83 Bi 209 ENDF/B-VIII.0 + + + + + —
317 90 Th 227 JENDL-3.3 + + + + + +
318 90 Th 228 ENDF/B-VII.1 + + + + + +
319 90 Th 229 ENDF/B-VII.1 + + + + + +
320 90 Th 230 JENDL-3.3 + + + + + —
321 90 Th 231 JENDL-3.3 + - - + + _
322 90 Th 232 ENDF/B-VI + + + + + _
323 90 Th 233 JENDL-3.3 + + + - _ _
324 90 Th 234 JENDL-3.3 + + + - _ +
325 91 Pa 230 | POC®OH/I-2010 + - - + + _
326 91 Pa 231 JENDL-3.3 + + + + + _
327 91 Pa 232 JEFF-3.1 + + + + + _
328 91 Pa 233 JEFF-3.0 + + + + + _
329 92 U 232 ENDF/B-V + + + + — _
330 92 U 233 ENDF/B-VII.1 + + + + + -
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Ne o/t Z Hyxtuz A Orenka Coneprxanue
MF1 | MF2 | MF3 | MF4 | MF5 | MF518
331 92 U 234 JEFF-3.1 + + N N B N
332 92 U 235 | ENDF/B-VIILO | + + + N N "
333 92 U 236 | ENDF/B-VIILO | + + + N B "
334 92 U 237 JEFF-3.1 + + + + + N
335 92 U 238 | ENDF/B-VIILO | + + + N N "
336 93 Np 236 | ENDF/B-VILL | + ¥ N N . .
337 93 Np 237 JEFF-3.1 ¥ ¥ + N . B
338 93 Np 238 JEFF-3.1 + + + + + _
339 93 Np 239 JEFF-3.1 ¥ ¥ N B - B
340 94 Pu 236 JENDL-3.3 + + N N . -
341 94 Pu 238 JENDL-3.3 + + N N . -
342 94 Pu 239 | ENDF/B-VIILO | + + + + N N
343 94 Pu 240 | ENDF/B-VIIO | + + + + N N
344 94 Pu 241 | ENDF/B-VIIO | + + + + N N
345 94 Pu 242 JENDL-3.3 + + + A - N
346 95 Am 242m |  ENDF/B-VI + + + + _ +
347 95 Am 241 BROND-3 + + + + + +
348 95 Am 242 JENDL-3.3 + + + + + +
349 95 Am 243 | ENDF/B-VII1 + + + A N N
350 95 Am 244 JENDL-3.3 + + + _ B N
351 96 cm 242 BROND-3 + + + A N N
352 96 cm 243 BROND-3 + + + N N N
353 96 cm 244 BROND-3 + + + A N N
354 96 cm 245 JENDL-3.3 + + + + + +
355 96 cm 246 JENDL-3.3 + + + + + +
356 96 cm 247 | ENDF/B-VII1 + + + + N -
357 96 cm 248 JENDL-3.3 + + + + + _
358 97 Bk 249 | ENDF/B-VIIO | + + + + N -
359 97 Bk 250 | ENDF/B-VIILO | + + + _ - -
360 98 cf 249 | ENDF/B-VIILO | + + + A N -
361 98 cf 250 | ENDF/B-VIILO | + + + A N -
362 98 cf 251 | ENDF/B-VIILO | + + + A N -
363 98 cf 252 | ENDF/B-VIILO | + + + A N -
364 FP35 POC®OHJI-2010 | + + _ _ _ -
365 FP39 POC®OHJI-2010 |  + + _ - B -
366 fph5 POCOOHJI-2010 |  + + + _ - -
367 fph9 POCOOH/I-2010 | + + + - B B
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Copepxanue
Ne o/mt z Hyxmun A Ouenka
MF1 MF2 MF3 MF4 MF5 MF518

368 fpl5 POC®OH/I-2010 + + + - - -

369 fpl9 POC®OH/I-2010 + + + - - -

IIpumeuanue:

MF1 — TaGnuibl OCHOBHBIX I'PYIIIOBBIX KOHCTAHT;

MF2 — maTpu1pl rpynnoBBIX EPEXOJ0B HEYIIPYTO PACCESHHBIX HEHTPOHOB,;

MF3 — MaTpuLBI TpyNIOBBIX IEPEXO0J0B YIIIOBBIX MOMEHTOB YIPYTOI'O PacCesHUs HEHTPOHOB,;

MF4 — tabmutp! GakToOpoB pe30HAHCHON CAaMO3KPAHUPOBKH U PEaKIUi IeIeHNUs, TOTIIOMICHHUS 1 3aXBaTa,

MF5 — tabmumpr koa¢umentos Jormmepa 11 peakiuii qeieHus, HOTJIONCHHS 1 3aXBaTa,

MF518 — MaTpUYHBIH CIIEKTpP ACTICHHS;

Ta6nuna [2 — CBegenus o cocTaBe MPUPOAHBIX CMecei
Ne i/ Z Hyxmun A KonuenTparms

1 17 Cl 35 0,757700
37 0,242300

2 18 Ar 36 0,003365
38 0,000632
40 0,996003

3 19 K 39 0,932581
40 0,000117
41 0,067302

4 20 Ca 40 0,969410
42 0,006470
43 0,001350
44 0,020860
46 0,000040
48 0,001870

5 24 Cr 50 0,04345
52 0,83789
53 0,09501
54 0,02365

6 26 Fe 54 0,05845
56 0,91754
57 0,02119
58 0,00282

7 28 Ni 58 0,68077
60 0,26223
61 0,01140
62 0,03634
64 0,00926

8 29 Cu 63 0,691700
65 0,308300

9 30 Zn 64 0,486300
66 0,279000
67 0,041000
68 0,187500
70 0,006200

10 31 Ga 69 0,601080
71 0,398920

11 32 Ge 70 0,203700
72 0,273100
73 0,077600
74 0,367300
76 0,078300
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12 34 Se 74 0,008900
76 0,093700
77 0,076300
78 0,237700
80 0,496100
82 0,087300
13 35 Br 79 0,506900
81 0,493100
14 36 Kr 78 0,003500
80 0,022800
82 0,115800
83 0,114900
84 0,570000
86 0,173000
15 37 Rb 85 0,721700
87 0,278300
16 38 Sr 84 0,005600
86 0,098600
87 0,070000
88 0,825800
17 40 zZr 90 0,51450
01 0,11220
92 0,17150
94 0,17380
96 0,02800
18 42 Mo 92 0,14840
94 0,09250
95 0,15920
96 0,16680
97 0,09550
98 0,24130
100 0,09630
19 44 Ru 96 0,055400
98 0,018700
99 0,127600
100 0,126000
101 0,170600
102 0,315500
104 0,186200
20 46 Pd 102 0,010200
104 0,111400
105 0,223300
106 0,273300
108 0,264600
110 0,117200
21 47 Ag 107 0,518390
109 0,481610
22 48 Cd 106 0,012500
108 0,008900
110 0,124900
111 0,128000
112 0,241300
113 0,122200
114 0,287300
116 0,074900
23 49 In 113 0,042900
115 0,957100
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Ne /m Z Hyxmun A KonnenTparms
24 50 Sn 112 0,009700
114 0,006600
115 0,003400
116 0,145400
117 0,076800
118 0,242200
119 0,085900
120 0,325800
122 0,046300
124 0,057900
25 52 Te 120 0,000900
122 0,025500
123 0,008900
124 0,047400
125 0,070700
126 0,188400
128 0,317400
130 0,340800
26 54 Xe 124 0,000950
126 0,000890
128 0,019100
129 0,264000
130 0,040710
131 0,212320
132 0,269090
134 0,104360
136 0,088570
27 56 Ba 130 0,001060
132 0,001010
134 0,024170
135 0,065920
136 0,078540
137 0,112320
138 0,716980
28 57 La 138 0,000900
139 0,999100
29 58 Ce 136 0,001850
138 0,002510
140 0,884500
142 0,111140
30 60 Nd 142 0,272000
143 0,122000
144 0,238000
145 0,083000
146 0,172000
148 0,057000
150 0,056000
31 62 Sm 144 0,030700
147 0,149900
148 0,112400
149 0,138200
150 0,073800
152 0,267500
154 0,227500
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Ne /m Z Hyxmun A KonnenTparms
32 64 Gd 152 0,002000
154 0,021800
155 0,148000
156 0,204700
157 0,156500
158 0,248400
160 0,218600
33 68 Er 162 0,001390
164 0,016010
166 0,335030
167 0,228690
168 0,269780
170 0,149100
34 71 Lu 175 0,974100
176 0,025900
35 72 Hf 74 0,001600
76 0,052600
77 0,186000
78 0,272800
79 0,136200
80 0,350800
36 75 Re 185 0,374000
187 0,626000
37 77 Ir 191 0,373000
193 0,627000
38 80 Hg 196 0,001500
198 0,099700
199 0,168700
200 0,231000
201 0,131800
202 0,298600
204 0,068700
39 82 Pb 204 0,01400
206 0,24100
207 0,22100
208 0,52400

Ta6muma I'3 — CBegeHus 0 cocTaBe JaHHBIX 110 3aIa3AbIBAIOIINM HEHTPOHAM

Ne i/t

Hyxnung

ITapamerp

va

14

90-Th-227

[Mocrostanast pacnana (A)

0,0125 | 0,0283 | 0,0425 | 0,1330 | 0,2925 | 0,6665 | 1,6348 | 3,5546

Joist 3ana3ipIBaroIMX HEUTPOHOB

0,1628 | 0,1740 | 0,1420 | 0,1582 | 0,2939 | 0,0489 | 0,0159 | 0,0042

0,0077

0,0053

90-Th-228

[Mocrostanast pacnana (A)

0,0125 | 0,0283 | 0,0425 | 0,1330 | 0,2925 | 0,6665 | 1,6348 | 3,5546

Joist 3ana3ipIBaroIMX HEUTPOHOB

0,0334 | 0,0733 | 0,0931 | 0,1362 | 0,3815 | 0,1402 | 0,1141 | 0,0281

0,0111

0,0077

90-Th-229

[Mocrostanast pacnana (A)

0,0125 | 0,0283 | 0,0425 | 0,1330 | 0,2925 | 0,6665 | 1,6348 | 3,5546

Joist 3ana3ipIBaroIMX HEUTPOHOB

0,1104 | 0,1740 | 0,1674 | 0,1507 | 0,3228 | 0,0829 | 0,0000 | 0,0053

0,0162

0,0111

90-Th-230

[Mocrostanast pacnana (A)

0,0125 | 0,0283 | 0,0425 | 0,1330 | 0,2925 | 0,6665 | 1,6348 | 3,5546

Joist 3ana3ipIBaloIMX HEUTPOHOB

0,0334 | 0,0733 [ 0,0931 | 0,1362 | 0,3815 | 0,1402 | 0,1141 | 0,0281

0,0236

0,0162
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Nen/n | Hykmun IMapametp vl Vit
[Mocrostanast pacnana (A)
c 90-Th-232 0,0125 | 0,0283 | 0,0425 | 0,1330 | 0,2925v| 0,6665 | 1,6348 | 3,5546 0.0000 | 0,0300
L[OJ'IH 3arna3abIBalOnX HCUTPOHOB
0,0334 | 0,0733 | 0,0931 | 0,1362 | 0,3815 | 0,1402 | 0,1141 | 0,0281
[Mocrostanast pacnana (A)
6 90-Th-234 0,0125 | 0,0283 | 0,0425 | 0,1330 | 0,2925v| 0,6665 | 1,6348 | 3,5546 0.0000 | 0,0744
L[OJ'IH 3arna3abIBalOnX HCUTPOHOB
0,0334 | 0,0733 | 0,0931 | 0,1362 | 0,3815 | 0,1402 | 0,1141 | 0,0281
[Mocrostanast pacnana (A)
; 91-Pa-231 0,0125 | 0,0283 | 0,0425 | 0,1330 | 0,2925v| 0,6665 | 1,6348 | 3,5546 0.0111 | 0,0080
L[OJ'IH 3arna3ablBalOnX HCUTPOHOB
0,0773 | 0,1390 | 0,1408 | 0,1675 | 0,3646 | 0,0647 | 0,0334 | 0,0126
[Tocrostanast pacnana (A)
8 91-Pa-230 0,0125 | 0,0283 | 0,0425 | 0,1330 | o,2925u| 0,6665 | 1,6348 | 3,5546 00158 | 0,0108
Joiis 3ana3ipIBaroIMX HEUTPOHOB
0,0773 | 0,1390 | 0,1408 | 0,1675 | 0,3646 | 0,0647 | 0,0334 | 0,0126
IMocrosinas pacmaza (M)
9 91-Pa-233 0,0125 | 0,0283 | 0,0425 | 0,1330 | o,2925u| 0,6665 | 1,6348 | 3,5546 00228 | 0.0228
Joiis 3ana3ibIBaroIMX HEUTPOHOB
0,0773 | 0,1390 | 0,1408 | 0,1675 | 0,3646 | 0,0647 | 0,0334 | 0,0126
IocrosinHas pacnana (L)
10 92-U-3p |-0:0125 | 0,0283 | 0,0425 | 0,1330 | o,2925u| 0,6665 | 1,6348 | 3,5546 0.0044 | 00026
Joiis 3ana3bIBaroIMX HEUTPOHOB
0,1058 | 0,1671 | 0,1608 | 0,1973 | 0,2913 | 0,0379 | 0,0319 | 0,0080
IocrosinHas pacmana (L)
1 92-U-33 |-0:0125 | 0,0283 | 0,0425 | 0,1330 |0,2925l 0,6665 | 1,6348 | 3,5546 0.0068 | 00044
Joiis 3ana3bIBaroIMX HEMTPOHOB
0,0797 | 0,1670 | 0,1500 | 0,2000 | 0,2980 | 0,0388 | 0,0560 | 0,0105
ITocTosiHHas pacmana (A)
1 92-U-234 |-0:0125 | 0,0283 | 0,0425 | 0,1330 |0,2925l 0,6665 | 1,6348 | 3,5546 00105 | 00072
JloJis 3ana3/ibIBarOIMX HEMTPOHOB
0,0549 | 0,1566 | 0,1048 | 0,1823 | 0,3547 | 0,0830 | 0,0462 | 0,0176
ITocTosiHHas pacmana (A)
13 92-U-235 |-0:0125 | 0,0283 | 0,0425 | 0,1330 |0,2925l 0,6665 | 1,6348 | 3,5546 00162 | 00084
JloJis 3ana3/ibIBaroIMX HEMTPOHOB
0,0328 | 0,1539 | 0,0913 | 0,1969 | 0,3308 | 0,0902 | 0,0812 | 0,0229
ITocTosiHHas pacmana (A)
14 92-U-236 |-0:0125 | 0,0283 | 0,0425 | 0,1330 |0,2925l 0,6665 | 1,6348 | 3,5546 00224 | 00124
JloJis 3ana3/ibIBarOIMX HEMTPOHOB
0,0245 | 0,0980 | 0,1080 | 0,1270 | 0,4099 | 0,1370 | 0,0319 | 0,0080
[ToctosinHas pacnajaa (A)
15 | 92U.g7 |0:0125 | 0,0283 | 0,0425 | 0,1330 | 0,2925 U| 0,6665 | 1,6348 | 3,5546 00334 | 0,0224
,ZIOHH 3ara3ablBarOIINX HEUTPOHOB
0,0147 | 0,1334 | 0,0635 | 0,1468 | 0,3344 | 0,1685 | 0,0827 | 0,0560
[ToctosinHas pacmnaga (A)
16 | 92Uz |0:0125 [ 0,0283 | 0,0425 | 0,1330 | 0,2925 U| 0,6665 | 1,6348 | 3,5546 00463 | 0,0260
JHouist 3ana3npIBaloIMX HEUTPOHOB
0,0084 | 0,1040 | 0,0375 | 0,1370 | 0,2940 | 0,1980 | 0,1280 | 0,0931
[TocTosinHas pacnaaa (A)
17| 92-Np-236 0,0125 | 0,0283 | 0,0425 | 0,1330 | 0,2925 U| 0,6665 | 1,6348 | 3,5546 00071 | 0,0049
JHouist 3ana3npIBalOIMX HEUTPOHOB
0,0178 | 0,1867 | 0,0633 | 0,1645 | 0,3348 | 0,1378 | 0,0604 | 0,0347
[TocTosinHas pacnaaa (A)
18 | 92-Np-237 0,0125 | 0,0283 | 0,0425 | 0,1330 | 0,2925 U| 0,6665 | 1,6348 | 3,5546 00108 | 0,0065
Josis 3ana3ipIBaroIMX HEMTPOHOB
0,0347 | 0,1490 | 0,8930 | 0,1670 | 0,3730 | 0,0207 | 0,1410 | 0,0254
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14

JoJist 3ana3ipIBaloIMX HEMTPOHOB

0,0280 | 0,2178 | 0,0593 | 0,1407 | 0,3433 | 0,1091 | 0,0629 | 0,0390

Ne /it Hyxmuz [MapameTtp Vi 1z
ITocTosiHHAs pacmana (A)
19 92-Np-238 0,0125 | 0,0283 | 0,0425 | 0,1330 | 0,2925J 0,6665 | 1,6348 | 3,5546 00150 | 0,0102
JoJist 3ana3npIBalOIIMX HEUTPOHOB
0,0178 | 0,1867 | 0,0633 | 0,1645 | 0,3348 | 0,1378 | 0,0604 | 0,0347
ITocTosiHHAs pacmana (A)
20 92-Np-239 0,0125 | 0,0283 | 0,0425 | 0,1330 | 0,2925J 0,6665 | 1,6348 | 3,5546 00219 | 0,0149
JoJist 3ana3npIBalOIIMX HEUTPOHOB
0,0347 | 0,1490 | 0,8930 | 0,1670 | 0,3730 | 0,0207 | 0,1410 [ 0,0254
ITocTosiHHAs pacmana (A)
’1 92-pup3s | 00125 | 0,0283 | 0,0425 | 0,1330 | 0,2925J 0,6665 | 1,6348 | 3,5546 00022 | 0.0016
Jouist 3ana3npIBalOIIMX HEUTPOHOB
0,0343 | 0,1688 | 0,0802 | 0,1645 | 0,3638 | 0,1040 | 0,0544 | 0,0300
ITocTosiHHAs pacmana (A)
” 92-pup3g | 0:0125 | 0,0283 | 0,0425 | 0,1330 | 0,2925v| 0,6665 | 1,6348 | 3,5546 00047 | 0.0033
I[OJ'ISI 3aras3gblBalOIINX HCUTPOHOB
0,0343 | 0,1688 | 0,0802 | 0,1645 | 0,3638 | 0,1040 | 0,0544 | 0,0300
ITocTosiHHAs pacmana (A)
23 92-pup3g | 0:0125 | 0,0283 | 0,0425 | 0,1330 | 0,2925J 0,6665 | 1,6348 | 3,5546 0.0065 | 0,0030
I[OJ'ISI 3aI1a3abIBAOIINX HCUTPOHOB
0,0319 | 0,2370 | 0,0826 | 0,1820 | 0,2941 | 0,0816 | 0,0722 | 0,0185
ITocTosiHHAs pacmana (A)
Y 92-pu.pdp | 0:0125 | 0,0283 | 0,0425 | 0,1330 | 0,2925J 0,6665 | 1,6348 | 3,5546 0.0090 | 0,0060
I[OJ'ISI 3aI1a3abIBAOIINX HCUTPOHOB
0,0220 | 0,2069 | 0,0795 | 0,1610 | 0,3139 | 0,1050 | 0,0793 | 0,0325
ITocTosiHHAs pacmana (A)
. 92-pupay | 0:0125 | 0,0283 | 0,0425 | 0,1330 | 0,2925J 0,6665 | 1,6348 | 3,5546 00160 | 0,0001
I[OJ'I?I 3aa3ibIBAOIIUX HCUTPOHOB
0,0158 | 0,1751 | 0,0553 | 0,1701 | 0,2801 | 0,1661 | 0,1130 | 0,0245
[ocrostaHas pacmana (L)
26 92-pu.pdp | 0:0125 | 0,0283 | 0,0425 | 0,1330 | 0,2925J 0,6665 | 1,6348 | 3,5546 00183 | 0,0146
I[OJ'I?I 3aa3/ibIBAOIIUX HCUTPOHOB
0,0138 | 0,0949 | 0,1339 | 0,0326 | 0,4038 | 0,0014 | 0,2579 | 0,0617
[ocrostaHas pacmana (L)
27 | 9pAmoay |0:0125 | 0,0283 | 0,0425 | 0,1330 | 0,2925J 0,6665 | 1,6348 | 3,5546 00043 | 0,002
I[OJ'I?I 3aa3/ibIBAOIIUX HCUTPOHOB
0,0340 | 0,2380 | 0,0612 | 0,1820 | 0,3049 | 0,1060 | 0,0384 | 0,0356
[ocrostaHas pacmana (L)
8 | 9pAmo4p |0:0125 | 0,0283 | 0,0425 | 0,1330 | 0,2925J 0,6665 | 1,6348 | 3,5546 00078 | 0.0043
I[OJ'I?I 3aa3ibIBAOIUX HCUTPOHOB
0,0175 | 0,2412 | 0,0606 | 0,1592 | 0,3165 | 0,1262 | 0,0488 | 0,0300
[ocrostaHas pacmana (L)
29 | 02-Am-pazm 0.0125 | 0,0283 | 0,0425 | 0,1330 | 0,2925“| 0,6665 | 1,6348 | 3,5546 0.0069 | 0,0041
I[OJ'ISI 3aa3/ibIBAOIIUX HCUTPOHOB
0,0175 | 0,2412 | 0,0606 | 0,1592 | 0,3165 | 0,1262 | 0,0488 | 0,0300
[Mocrostnnas pacnana (A)
30 | 92.Am.o43 00125 | 0,0283 | 0,0425 | 0,1330 | 0,2925“| 0,6665 | 1,6348 | 3,5546 0.0080 | 0,0048
I[OJ'ISI 3aa3ibIBAOIIUX HCUTPOHOB
0,0177 [ 0,2199 | 0,0980 | 0,1209 | 0,3159 | 0,1699 | 0,0429 | 0,0149
[MocrostnHas pacnana (L)
31 96.Cm.24y |0:0125 | 0,0283 | 0,0425 | 0,1330 | 0,2925“| 0,6665 | 1,6348 | 3,5546 0.0014 | 0,0008
I[OJ'ISI 3aa3ibIBAOIIUX HCUTPOHOB
0,0544 | 0,2528 | 0,0916 | 0,1391 | 0,3348 | 0,0819 | 0,0325 | 0,0130
[Mocrostnnas pacnana (A)
” 96.Cm.243 |_0:0125 | 0,0283 | 0,0425 | 0,1330 | 0,2925 | 0,6665 | 1,6348 | 3,5546 0.0030 | 0,0021
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Ne i/t

Hyxnun

[Tapametp

14

33

96-Cm-244

IToctosiHHas pacmana (A)

0,0125 | 0,0283 | 0,0425 | 0,1330 | 0,2925 | 0,6665 | 1,6348 | 3,5546

JloJ1s1 3ama3apIBaroIMX HEUTPOHOB

0,0240 | 0,2496 | 0,0664 | 0,1581 | 0,3243 | 0,1061 | 0,0471 | 0,0245

0,0036

0,0025

34

96-Cm-245

[ToctosiHHas pacnana (A)

0,0125 | 0,0283 | 0,0425 | 0,1330 | 0,2925 | 0,6665 | 1,6348 | 3,5546

Jlos1s1 3ama3apIBaroIMX HEUTPOHOB

0,0152 | 0,1248 | 0,0539 | 0,1642 | 0,3444 | 0,1759 | 0,0695 | 0,0520

0,0064

0,0044
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96-Cm-246

[TocTosiHHas pacmana (A)

0,0125 | 0,0283 | 0,0425 | 0,1330 | 0,2925 | 0,6665 | 1,6348 | 3,5546

JloJ1s1 3ama3apIBaroIMX HEUTPOHOB

0,0094 | 0,2178 | 0,0447 | 0,1554 | 0,2974 | 0,1621 | 0,0669 | 0,0462

0,0092

0,0064
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96-Cm-247

[TocTosiHHas pacmajna (A)

0,0125 | 0,0283 | 0,0425 | 0,1330 | 0,2925 | 0,6665 | 1,6348 | 3,5546

Jlos1 3ama3apIBaroMX HEUTPOHOB

0,0280 | 0,2178 | 0,0593 | 0,1407 | 0,3433 | 0,1091 | 0,0629 | 0,0390

0,0134

0,0092
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96-Cm-248

[TocTosiHHas pacmajna (A)

0,0125 | 0,0283 | 0,0425 | 0,1330 | 0,2925 | 0,6665 | 1,6348 | 3,5546

JloJ1s1 3ama3apIBaroMX HEUTPOHOB

0,0033 | 0,1677 | 0,0295 | 0,1373 | 0,2605 | 0,2357 | 0,0992 | 0,0668

0,0196

0,0134
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98-Cf-249

[TocTosiHHas pacmajna (A)

0,0125 | 0,0283 | 0,0425 | 0,1330 | 0,2925 | 0,6665 | 1,6348 | 3,5546

JloJ1s1 3ama3apIBaroMX HEUTPOHOB

0,0223 | 0,2664 | 0,0587 | 0,1126 | 0,2761 | 0,1484 | 0,0732 | 0,0423

0,0028

0,0019

39

98-Cf-250

[TocTosiHHas pacmajna (A)

0,0125 | 0,0283 | 0,0425 | 0,1330 | 0,2925 | 0,6665 | 1,6348 | 3,5546

JoJist 3ama3pIBaloIIMX HEHTPOHOB

0,0223 | 0,2664 | 0,0587 | 0,1126 | 0,2761 | 0,1484 | 0,0732 | 0,0423

0,0041

0,0028
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98-Cf-251

[ocrosiHHas pacmazna (A)

0,0125 | 0,0283 | 0,0425 | 0,1330 | 0,2925 | 0,6665 | 1,6348 | 3,5546

JoJist 3ama3pIBaloIIMX HEHTPOHOB

0,0020 | 0,2964 | 0,0374 | 0,1631 | 0,2142 | 0,2104 | 0,0436 | 0,0329

0,0059

0,0041
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98-Cf-252

[ocrosiHHas pacmazna (A)

0,0125 | 0,0283 | 0,0425 | 0,1330 | 0,2925 | 0,6665 | 1,6348 | 3,5546

JHoJis 3ama3apIBaloIIMX HEHTPOHOB

0,0223 | 0,2664 | 0,0587 | 0,1126 | 0,2761 | 0,1484 | 0,0732 | 0,0423

0,0083

0,0059
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99-Es-254

[ocrosiHHas pacmazna (A)

0,0125 | 0,0283 | 0,0425 | 0,1330 | 0,2925 | 0,6665 | 1,6348 | 3,5546

JoJist 3ama3pIBaloIIMX HEHTPOHOB

0,0004 | 0,2841 | 0,0346 | 0,1576 | 0,2098 | 0,2331 | 0,0394 | 0,0411

0,0060

0,0041
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100-Fm-255

[MocrosiHHas pacmazna (L)

0,0125 | 0,0283 | 0,0425 | 0,1330 | 0,2925 | 0,6665 | 1,6348 | 3,5546

JoJis 3ama3npIBaloIX HEHTPOHOB

0,0223 | 0,2664 | 0,0587 | 0,1126 | 0,2761 | 0,1484 | 0,0732 | 0,0423

0,0027

0,0019

[Ipumeuanue:
— CpeaHss A0JIA 3ala3AbIBaoIIUX HEHTPOHOB Ul MyJIbTUIPYTIbI B TEMJIOBOM JUANa30He SHEPrui

vy
vit

— CpemHss A0JIA 3ala3AbIBAOIINX HEHTPOHOB I MYyJIFTHIPYTIIEI B AWana30He YHepruii Boime 14 M>B




