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YBennuenue nmponssoacTsa *?Mo B yCnoBUAX MUPOBOTO feduuura ABAAETCA
aKTyajbHON 3afiaueil. [Ipu nepexoze Ha HOBYO MUIIEHDb IIPOTOYHOTO THUMA [1]
Ins Hapaborku *°Mo BO3HUKNIA HEOOXOMUMOCTbL OLleHKWU 3HEPTOBLIENEHUA
LnA 060UX TUIIOB MulIeHeNl. Pe3ynbTaThl pacyeToB IMOKa3anu 3HauUNTeNbHOE
YBENUYEHUA SHEPTOBLIZIENIEHUA A1l MOAEPHU3UPOBAHHON MULIEHMU.

KnioueBblie cnoBa: peaktop BBP-u, 9°Mo, sHeprosbifeneHue.
Key words: WWR-c reactor, °Mo, energy deposition.

BBEAEHME

B kauyectBe pacyeTHOIl MOAenu Ans onpeaeneHus 3HEProsbiAeNeHns B MULIEHSAX
MCNONb30BaNach MpPeLU3NOoHHas TPeXMepHas MOAeNb aKTUBHOM 30HbI peakTopa BBP-
u [2].

MuieHb N Npous3BoAcTBa 0CKONOYHOro °Mo no/mKHA yA0BNETBOPATL CNeayLnm
TpeboBaHMAM:

® IMeTb pa3mepbl U KOHCTPYKLMIO, KOTOPble MO3BONAIOT 00eCneyYnTs ee 3arpysky B
KaHan AnepHOro peakTopa W BbITPy3Ky M3 Hero;

® cofepxaTb flocTaToyHoe Konuyectso 23°U;

® obecneynBaTb Gapbep, NPenATCTBYIOWMUA BbIOPOCY PafMOaKTUBHbBIX NPOAYKTOB U
0COGEHHO ra3oB BO BpeMs M nocsie ob6yyeHus;

® KOHCTPYKLMA MUILEHU [O/KHA ObiTh 1€rKO Pa3bopHON B YCNOBUAX ropsaYyeit Ka-
Mepbl;

® IMeTb KOHCTPYKLMIO U COCTaB, obecneynBalllne ee XMMnuyeckylo nepepaboTky B
ropsyeit Kamepe 3a MUHUMANbHOE BpPEMS.

Llenecoo6pasHo, yTobbl B NpoLecce paguMoxMMUyeckoi nepepaboTkM MULIEHU KO-
NINYECTBO XUAKUX PaAMOaKTUBHBIX OTXO0B ObINO MUHUMaANbHLIM. [JANTENbHOCTL Mne-
pepaboTKM YPaHOBOM MULIEHW CylleCTBEHHbIM 06pa3oM BAMUAET Ha Bbixod *°Mo. M3-3a
pacnaja Kawfiblii 4ac Tepsetcs okono 1,5% obpa3osasuierocs B mutieHn °Mo. Moato-
My OnepaLuu C MULWEHBIO MPY ee pa3feNke B ropsyeit Kamepe AOMKHbI ObiTb LOCTATOY-
HO MPOCTLIMU W NIETKO BbIMONHUMbIMU.

© 0.H.KouHos, B.B. Konecos, P.B. domun, 2012
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OUBKA 1 TEXHVKA PEAKTOPOB

B HacToslee BpeMs AnA NPOM3BOACTBA OCKONOYHOTO 9°Mo MCNONb3YeTCs MULIEHb,
cojepalyas ypaH BbicoKoro oboraueHus (okono 90 %) no 235U.

MOCTAHOBKA 3A0A4YMU

Ha pucyHkax 1-3 npuBOAATCA KOHCTPYKLMW U PACMONOKEHUA CTAaHAAPTHOM UCMONb-
3yeMoil B HacTosLLee BPEMS MUIIEHW TUNA «CTaKaH B CTakaHe». KOHCTpyKUMA MUWeHH,
NOMUMO YAOBNETBOPEHUSA OCHOBHbIM TpeGOBaHMAM Npu paboTe B pPeaKTOpe, OPUEHTU-
poBaHa Ha yaobCTBO NepepaboTKM ee B YCNOBUAX ropsyeil Kameps.

Bosay 3aEaPEHO H NPOEe-
PEHO Ha TEPMETHE-
moets mpr T=200° C

140 1 \

cmecs UsOs +
Zn0

A Aulek 2 T

Puc. 1. KoHCTpyKUUA CTaHAAPTHOI MUWeHN Ans npou3sopcTBa *°Mo TMna «CTakaH B CTakaHe»

CAB-1

Bo3pyx

U308 + Zn0

Bopa

Puc. 2. [letanusaums cTaHRapTHOW MUWEHW Ans Npou3BoAcTBa “°Mo B MOAenn akTUBHOI 30HbI peakTopa
BBP-u
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Puc. 3. PacnonoxeHue CTaHAapTHbIX MUWEHEN B 3KCMEPUMEHTANbHOM KaHane

3arpy3ka cMecu B MULIEHb OCYLLECTBASETCA C MOMOLLbIO Pa3paboTaHHOro MexaHu-
yeckoro yctponctea. OgHOBPEMEHHO C 3arpy3K0oi NpPOUCXOAMUT YMIIOTHEHME 3aCbIMKM.
Mocne 3aBapkn MULEHN OCYLWECTBAAETCA NPOBEPKA €e Ha repMeTUYHOCTb Npu Temne-
patype 200°C. KOHCTpyKuMA MULWEHNM OKasanacb paboTocnocobHOM U He npeTepnena
CYWWECTBEHHBIX M3MEHEHWII 33 BECb Nepuoa HapaboTku °Mo B uHCTUTYTe. M3MeHsnnch
NWWb BENWYMHA 3arpy3KW ypaHa M COCTaB KOMMOHeHTa pa3basuTens.

MuweHb MOXET ObiTb YCTAHOBNIEHA KAaK B 3KCMEPUMEHTANbHbIN KaHal C eCTeCTBeH-
HOW LMpKynauWen, TaK U B KaHanbl C NPUHYAUTENbHBIM OXnaxaeHuem. [pu 3tom 3ar-
py3Ka MuweHn no 23°U moxeT oTanyatbcs 6onee yem B 10 pas. [ns yBennyeHus Hapa-
60TkM °°Mo B KaHane AanbHeiilwas MOAEPHU3aLMs CyLEeCTBYIOWEN KOHCTPYKLMN MULLe-
HU OblNa HanpaBfieHa Ha YBEIMYEHME B HEll KOMIMYECTBA 3arpyXKeHHOro ypaHa. lMpu atom
ObinK yBenMyEeHbl rabapuTHbIE pasMepbl MULEHU W NPEANOXKEHO TEXHUYECKOE pelle-
Hue, obnervatolee pacuenneHme AByX LMAUHAPOB NOCNe B3PE3KWU MULIEHH.

Ha pucyHkax 4, 5 npeactaBneHa KOHCTPYKUNUA MOAUGDULUPOBAHHON MUlleHW. Mu-
WeHb C MPOTOYHBIM OXNAXAEHUEM NpeACTaBAfeT cO60N TpybUaTYI0 KOHCTPYKLMIO CO
CKBO3HbIM MPOXOA0OM BOAbI A1 YAyUlleHUa Tennocbema. Mexay BHYTPEHHEN U HapyX-
Hoil TpyOKamu nomewaercs cmecb 23°U (90 %) v okcupa umHka. OHOBpPEMEHHO B Ka-
Han yCTaHaBNMBAETCA He Gonee ABYX MULeHeil. [pefBapuTenbHble OLEHKM MoKasanu
BO3MOXHOCTb YBENMYEHMA 3arpy3Kn ypaHa 3a CYeT yNyylleHna TEeNN00TBOAA OT MuLue-
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OUBKA 1 TEXHVKA PEAKTOPOB
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Puc. 4. KoHcTpykuus MOAWNGDULMPOBAHHOM
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CAB-1

Bo3spyx

U303 + Zn0

Bopa

Puc. 5. [letanu3zauma moguduULMPOBAHHON MULWEHU ANs
npou3ssoacTBa %Mo B MOAENM aKTUBHOM 30HbI peakTopa
BBP-y

HW U, KaK CNefCcTBue, yBeauyeHus Hapabotku °°Mo B 1.7 pasa no CpaBHEHMIO C MULe-
HbIO TUNA «CTAaKaH B CTaKaHe».

Ha pucyHkax 6, 7 NpMBOAMTCA FOPU30OHTANbHbLIA U BEPTUKANbHbIA pa3pesbl YyacTy

MOAENN aKTUBHOW 30HbI C JKCNEepMUMeHTaNibHbIM KaHalioM 4-1 1 yCTaHOBHEHHOﬁ B HeEM
MULLIEHbIO.

12/01/11 05:23:27

VWR-c

probid = 12/01/11 09:21:56
basis:

{ 1.000000, 0.000000, 0.000000)
{ 0.000000, 1.000000, 0.000000)
origin

{ -26.50, 10.00, 0.10)
extent = { 8.00, 8.00)

MuweHb

Puc. 6. IkcnepuMeHTanbHblit KaHan 4-1 ¢ yCTaHOBNEHHbIMU MOAUGBULMPOBAHHBIMU MULIEHAMU
(ropu3oHTanbHbIA paspes)
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12/11/11 17:38:04
VWR-c

probid =  12/11/11 17:37:05
basis:

( 0.000000, 1.000000, 0.000000)
( 0.000000, 0.000000, 1.000000)
origin:

¢ -26.70, 0.00, 0.00)
extent = ( 40.00, 40.00)

MuweHb

Puc. 7. IkcnepumeHTanbHbl KaHan 4-1 ¢ ycTaHOBAEHHbIMU MOAUGDULMPOBAHHBIMU MUWEHAMU (BEPTUKANbHbIN
paspes)

Tonnuso mMuweHn npeacrasnser coboit cmech UsOg + Zn0 ¢ oborawenuem no 23°U,
paBHbIM 90 %, ¢ maccoit UsOg — 15 r n ZnO — 75 r. TemnepaTypa TONAMBA B MULIEHN
nonaranacb paBHoi 175°C, B akTuBHOM 30He — 75°C, TennoBas MOWHOCTb peakTopa —
pasHoii 10 MBr.

PE3YJIbTATbl PACYETOB

Ha pucyHkax 8, 9 npuBoaUTCA 3HEPreTMYeCKoe pacnpefeneHme NAOTHOCTU NOTOKA
HEATPOHOB B CTAHAAPTHOW M MOAUMDULMPOBAHHON MULWEHAX. N3 pUCYHKOB BUAHO, 4TO
B TPeX W3 YeTbipex CTaKaHOB MOAU(ULMPOBAHHOW MULIEHW NAOTHOCTb MOTOKA TEMo-
BbIX HEATPOHOB NpPEBbLIWAET COOTBETCTBYIOWY NMAOTHOCTL NMOTOKA TEMNOBLIX HENTPO-
HOB CTaHAAPTHON MULEHW. ITO MPUBOLMUT K 3HAYMTENbHOMY YBEIMYEHUID SHEProBbige-
NleHns B MOANMDUUNPOBAHHOW MUWIEHW. Pe3ynbTaTbl pacieToB 3HEPrOBbIAENEHUS B KOH-
TeilHepax ANs CTaHOapTHOW U MOAM(ULMPOBAHHON MULLIEHE NpuBeneHbl B Tabn. 1, 2.

7.00E+13

6.00E+13

5.00E+13 ’7 J—

4.00E+13 4+

3.00E+13 1

UTPOHHBIN NOTOK

He

2.00E+13 1

1.00E+13 T

0.00E+13 T T T
1-a cHusy 2-8 CHU3y 3-8 CHU3y 4-2 CHU3Y
MUIEHb MULIEHb MULEHb MUIEHb

Puc. 8. JHepreTuyeckoe pacnpefeneHne nJOTHOCTW NOTOKA HEWTPOHOB B KaXAOM M3 YeTbipex CTaKaHOB
CTaHpapTHOW muwenun: [ — 0-0,2 k3B; M - 0,2-5 k3B; [J - 5 k3B-10 M3B
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OUBNKA 1

TEXHNKA PEAKTOPOB

ATPOHHBIA NOTOK

He

7.00E+13

6.00E+13

5.00E+13

4.00E+13

3.00E+13

2.00E+13

1.00E+13

0.00E+13

HUXHAS MUWeHb

BepxHas mMuweHb

Puc. 9. 3HepFETVI"IeCKOE pacnpepeneHue nNOTHOCTM NOTOKa HeVITDOHOB B KaXXlOM U3 OBYX CTAKaHOB

moauduunpoBaHHon muwenun: [- 0-0,2 k3B; M- 0,2-5 k3B; [J - 5 k3B-10 M3B
Tabauua 1
SHeproebiie/ieHHe B KOHTeHHepaxX CTaHJAAPTHOW MHULUEHH
JHeprosbifeneHne ot HeMTPOHOB U Mogenb
(ororos MBT MB1/r U-235 MBT/r U0,
MepBasa cHM3y U3 yeTbipex 0.0057 0.00166 0.00126
Bropas cHu3y n3 yeTbipex 0.0062 0.00181 0.00138
TpeTbsa CHU3Y U3 YeTbipex 0.0051 0.00149 0.00113
YeTtBepTan CHM3Y U3 YeTbipex 0.0026 0.00076 0.00058
06uwee 0.0196 0.00143 0.00109
Macca U-235 B ogHoit muwenn = 3.4242 1, U,0,-4.5T.
K, 1.00897+0.00034
Tabnuua 2
HeproBbifjesieHNe B KOHTEeHHepax
mMmoaudULUMPOBAHHOW MHUILEHH
JHeproBblAeneHne 0T HENTPOHOB U MBT MBr/r U-235 MBT/r U.0
toToHOB 378
HWXHAS MUWeHb 0.0169 0.00148 0.00112
BepxHss MuleHb 0.0160 0.00140 0.00106
06uwee 0.0329 0.00144 0.00109
Macca U-235 B ogHoit muwenn 11.4243 1, U0, - 15T.
K, 1.0109740.00034
3AK/IIOYEHHUE

B pesynbTaTe npoBefieHHbIX UCCNE[0BAHMII NOKA3aHO 3HAYMTE/IbHOE YBenYeHune
3HEproBbIjeNieHnA B MULWEHAX HOBOW yNyYlleHHOW KOHCTPYKLUUKM NPOTOYHOrO TUNa.

MowHocTb MOANGDULNPOBAHHOIO KaHana C NPUHYAUTENbHbIM OXaXAeHnem cocTa-
Buna 32.9 kBT, uto noytn B 1.7 pasa Gonbwe (19.6 kKBT) 3HeproBbigeneHns B kaHane
Npu 3arpy3ke MuLeHel CTapoil KOHCTPYKLWM TUNA «CTaKaH B CTakaHe» (cM. Tabn. 1,
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2). 310 no3BoNfEeT HapabaTbiBaTh HoNbliee KOMYECTBO pafuoHyknuaa °Mo npu Takux
)K€ YPOBHE MOLWHOCTU M KamnaHwuu peaktopa BBP-u. Mpu 31om cebecToumocTb MonnG-
OeH-TEXHELMEBbIX TEHEPATOPOB MOXET ObITb YMEHblIEHA W, KaK CNeAcTBUEe, AMarHoc-
TUYECKMe NpoLeaypbl AN OHKONOrMYECKMX BONbHBIX CTaHYT AOCTYMHee.
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Moctynuna B pegakuuio 28.05.2012
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New Technique to Reformat Multigroup Cross-Sections for Monte-Carlo Calculation\LR. Suslov, I.V. Tormyshev,
K.G. Mel'nikov; Editorial board of journal «Izvestia visshikh uchebnikh zavedeniy. Yadernaya energetica»
(Communications of Higher Schools. Nuclear Power Engineering). — Obninsk, 2012. — 8 pages, 3 tables,
2 illustrations. — References, 21 titles.

New method to calculate equiprobability bins from Legendre expansion scattering cross-sections
is proposed. The method uses a correction of equiprobability bins boundaries to provide a conservation
of the first angular moment. The code CRSRD-ST to reformat cross sections from DTF to ACE format
with proposed technique is developed. Numerical results shows the method proposed significantly
improves an agreement between deterministic and Monte-Carlo calculations.
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Boundary Resonance Effects in the Fast Reactor with the Heterogeneous Core\A.A. Bezborodov, E.V. Dolgov,
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uchebnikh zavedeniy. Yadernaya energetica» (Communications of Higher Schools. Nuclear Power Engineering).
— Obninsk, 2012. — 10 pages, 2 tables, 4 illustrations. — References, 10 titles.

Boundary resonance effects is considering with the application of the high-speed subgroup
approximation technique employment in practical tasks for description of neutron cross-sections
interactions with media nuclides nuclei in resonance part of energy for physical simulation of the fast
reactor plants with the heterogeneous core.
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Jjournal «Izvestia visshikh uchebnikh zavedeniy. Yadernaya energetica» (Communications of Higher Schools.
Nuclear Power Engineering). — Obninsk, 2012. - 7 pages, 2 tables, 9 illustrations. — References, 2 titles.
Increased production of the ®Mo in the context of rising global demand is an urgent task. The new
type of target for ®Mo producing in WWR-c reactor technological channels was developed. A series of
calculations to estimate energy deposition for standard and modified target were done. A considerable
energy deposition increasing in modified target was found.
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Reactors\V.A. Khryachkov, I.P. Bondarenko, P.A. Dvornikov, B.V. Zhuravlev, S.N. Kovtun, T.A. Khromyleva,
A.V. Pavlov, N.G. Roschin; Editorial board of journal «Izvestia visshikh uchebnikh zavedeniy. Yadernaya
energetica» (Communications of Higher Schools. Nuclear Power Engineering). — Obninsk, 2012. — 5 pages,
3illustrations. — References, 3 titles.

The preferences of *F(n,a.)**N nuclear reaction use for radiation control channels test on water-
cooled power reactors are analyzed. The new measurements for more accurate determination of
19F(n,a)**N reaction cross section energy dependence have been carried out. A set of new methods for
background reducing and improvement of events determination reliability was developed.
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E.L. Matveev; Editorial board of journal «Izvestia visshikh uchebnikh zavedeniy. Yadernaya energetica»
(Communications of Higher Schools. Nuclear Power Engineering). — Obninsk, 2012. - 10 pages, 9 tables,
3illustrations. — References, 9 titles.

Dynamic processes in thermalinsulation of power plants pipelines caused by depressurization are
the goal of the research. Simulation of various leaks was realized by using adapted computer code
KUPOL-M developed in SSC RF IPPE.

V1K 621.039.58
Analysis of the Errors Committed by NPP MCR Operators during Implementation of Operating Procedures)
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