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[IpnBOIUTCA OLlEHKA PaAMaALNOHHLIX IIOCAELCTBUN 3aIIPOEKTHON AEPHON aBa-

PUM Ha MTHOBEHHBLIX HeWTpoHax MepuuuHckoro peakropa MAPC. ITokasaHo,
YTO HE MPOUCXOANUT 3HAYUMOT'O 00NYIeHUA HACeNeHUA U 3aTrPA3SHEHUA OKDPY-
)atoleit cpezbl, a TIePCcoHa! CBOUMU CWIAMM CIIOCOOEH YCTPAHUTL ee MOCTel-
CTBUA.

KnioueBble cnoBa: MeauLMHCKNI ALEpPHbIA peakTop, TMNOTETUYECKas aBapus, MOL-
HoCTb HUXe 10 KBT, HeliTpoHHas Tepanus.

Key words: medical nuclear reactor, hypothetical accident, power less 10 kW,
neutron therapy.

Peaktop MAPC (MegMUMHCKWI T aBTOHOMHbIA peaKkTop CepuiiHblil) — 3TO cneyuanu-
3MPOBAHHbIN AAEPHbIN PeakTop, NpefHa3HaYeHHbIN ANA NeYeHUs OHKONOTUYecKux 6onb-
HbIX MeTOAaMW HeMTPOHO3axBaTHOW M HelTpoHocoynapHol Tepanuu [1]. PeakTtop
npeanonaraeTcs yCTaHaBAMBATb HEMOCPECTBEHHO HA TEPPUTOPUM KNUHUKM, Tae Oy-
AEeT NPOU3BOAMUTLCA NeyeHne 6oNbHBIX. JKCMNyaTaunsa peakTopa npeanonaraeTcs B
CTapTCTOMHOM peXxume — Ba-TpW 4aca paboThl HA MOLWHOCTU B CYTKU B paboune AHM
Hefienn Ha cpefHerofoBoi MolwHoct 700 BT 1 ¢ MMHUManbHEIM KonM4yecTBOM 06CHy-
XWBAKOLIWeEro nepcoHana.

(xema oxnaxKaeHWs peakTopa BKAlOYaeT B ceOA TPU KOHTYpa LMPKYNALUM OxNaxaa-
tolWwmnx cpef. B nepsom 1 BTOPOM KOHTYpax OCYLWECTBAAETCA NPUHYAMTENbHAA LUPKY-
nAumna TennoHocutens (BoAbl) C UCMONb30BAHUEM LLeHTPOOEXHbIX Hacocos. Tenno co
BTOPOr0 KOHTYpa CHUMAETCA C MOMOLYbIO XONOAUAbHOM MALIMHBI.

OCHOBHbIE NAPAMETPbI PEAKTOPA

Ha pucyHke 1 v B Tabn. 1 npuBefeHbl OCHOBHbIE XapaKTEPUCTUKM peakTopa.

PasmeweHue peakropa. Peaktop MAPC mMoeT ObiTb pa3mellieH He TONbKO B OTAENb-
HOM 3[aHUM Ha TEPPUTOPUN KIUHUKM, HO U B OTAENbHOM GoKce obuwero 3aanus (puc. 2).

Bbi6op 3anpoeKTHOW aBapuu. B kauecTBe 3anpoekTHOII (rMnoTeTUYeckoit) aBapum
npuHaTa CLLP Ha MrHOBeHHbIX HEATPOHAX, MPUYMHA KOTOPON He YCTaHOBJIEHA U KOTO-
pas npekpawaeTcs B pe3yibTaTe BHYTPeHHUX 06paTHbix cBA3zei. MNocnencteus, B oc-
HOBHOM, pajMaLMoHHble TaKON aBapuu onpepenaTca 3Heprosbigeneqnem npu CLP.

© H0.A.Kasanckuii, E.C. Mamycesuy, 2012
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TennoBas MOWHOCTb 10 kBt
Tonnuso uo,
O6orauieHne 17%
3arpyska 34 kr
TennoHocutens H,0
Ha3HauyeHHbIl pecypc 20 net
Pexxum paboTbl CrapTcTonHbIi
[laBneHue Ha BXofie B aKTUBHYIO 30HY 1,1 6ap
Pacxop TennoHocutens 1,0 kr/c
TemnepaTypa Ha BXOfie B peakTop 24°C
CpeaHuit noforpeB B aKTUBHOM 30He 2,5°C

Pa3mepbl aKTUBHOW 30HbI

Puc. 1. OCHOBHbIE XapaKTEpPUCTUKM peakTopa

12%48,1x45 cm

& 247 cm

283 cm

\ OTpaatensb

AKTUBHAA 30Ha

Konnumartop

HeWTpoHHO-DU3NYECKHE XapaKTEePUCTUKH peaKTopa feonma 1
XapaKkTepucTuka 3HayeHue
MowHocTb 10 kBT
K.y, (MAKCUMANbHOE 3HaYeHME) 1.01
MNOTHOCTb NOTOKA B aKTUBHOWN 30He 1.3x10" u/cm’c
TemnepaTypHble kK03t uLMeHTH no TennoHoCHUTENIO -17 pecm/K
peaktusHoCTH no TonauBy -1.2 pcm/K
MoTeps peaKTUBHOCTM Ha BbiropaHue - 0.17%Ak/k

i

Puc. 2. Cxema pa3meleHuns peaktopHoi yctaHoBku MAPC B meamuuHcKkoMm Kopnyce: 1 — MeAWLUMHCKMIA
Kopnyc; 2 — 6OKC peaktopa; 3 — peaktop; 4 — GUAbTPbl CUCTEMbI BEHTUAALNYU; 5 — BbITAXKHASA BEHTUAALUSA;
6 — npuTok BO3ayxa (6OKC pa3meweHus peakTopa nop HeGONbWWM paspsxeHueM); 7 — BbIGPOC OYMLEHHOTO

BO3[yXa B OKpYXalolyio cpeay

OueHKa 3HeproBbiAeNeHUsA B UMNYNAbCE HA MFHOBEHHbIX HEUTPOHAX [nsi OLEHKM
JHeprosbiaeneHnsa scnencTemMe BCNbIWKWM MOWHOCTM Ha MIHOBEHHbLIX HeﬁTpOHaX 6bIJ'IVI

MCNonb30BaHbl ABa Noaxopa:

® COMOCTAB/IEHNE C IHEPrOBbILENEHUEM NPU OAUHOYHBIX MMAYIbCAX MOWHOCTU Ha
MIHOBEHHbIX HEMTPOHAX, KOTOPble PeanbHO ObiNM 3ahMKCUPOBaHbI 32 UCTOPUIO AfEp-

HOW npombllWwneHHocTn [2];
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® pacyeT 3HEpProBblIAeNeHUs NPU MFHOBEHHOM OCBOOOXAEHMM BCEro 3anaca peak-
TUBHOCTW B peakTope.

IMepsbili N00x00 NO3BONUA OLEHUTb CpefiHee 3HeproBbigeneHune (Q) B NnepBoM UM-
nyabCe MOWHOCTM HA MIHOBEHHBIX HeliTpoHax (B eguHuuax 107 genenuii/Benbiwka) no

® 11-TM aBapMAM Ha NPOMbILUIEHHbIX YCTAHOBKAX C BOAHbIMW PAacTBOpPaMu ypaHa U
nyToHNA: Qmax = 2; Qmin = 0.03; {Q) =0.6;

® 5-Ti aBapuAM C BOAHbIMW PAcTBOpPaMW ypaHa W MAYTOHMA MPU IKCNEpUMEHTax C
pEaKTOpaMn W Npu KpUTUYECKUX IKcnepumeHTax: Quax = 1.6; Quin = 0.11; (Q) = 0.7;

® 15-T aBapuAM Ha MeTaNanyeckux cOOpKax C ypaHOM U MAYTOHMEM C OTpaxare-
namu n 6e3 otpaxareneit: Qmax = 6.1; Qmin = 0.03; (@) = 1.1.

B peaktope MAPC Bce obpaTHble CBA3M OTpULATENbHbI U BENUKU (TeMNepaTypHbIi
KO3 PULMEHT PEAKTUBHOCTU NO TenjoHocuTento paseH —1.4-107* 1/K). 31o paer oc-
HOBaHWe Npeanonaratb, YTO NOBTOPHbIE BCMbIWKM MOLHOCTM Ha 3ana3fblBaloLnUX Heil-
TPOHAxX MUCKIYEHb. [InA OTCYTCTBMA MOBTOPHLIX BCMbIWEK B paccMaTpuBaeMol runo-
TETUYECKON aBapuM Ha MFHOBEHHbIX HEWTPOHAX 3HEProBbigeNeHne ObIN0 NPUHATO paB-
HbIM cpefHeMy 3Heprosbigeneruto (Q) = 107 pen = 3.2 MIx.

Bo smopom nodxode pns OLEHKN IHEProBblfeNeHMA UCNO0Ab30BaNOCh OfHO YpaBHe-
HWe AMHAMWUKKM QNS MOLHOCTM peakTopa W/, napameTpom KOTOpPOro ABNAeTCS Bpems
reHepauun MrHOBEHHbIX HEHTPOHOB A U peleHne KOTOPOro mojay4YeHo B npubnmxe-
HUW MTHOBEHHOTO CKayKa pPeakTMBHOCTW 6e3 yyeTa 3ana3fblBalownX HelTPOHOB:

dW/dt = (p — Bsgo JW/A = pW/A. (1)
anIHHTa JINHEeNHaa 3aBUCUMOCTb PE€aKTUBHOCTWN OT TeMnepaTypbl TONANBaA T

»

— _ 0

P=py =Y =Py —Yr—— (2)

c.M

p

roe W - mownocts, BT; M — macca Tonausa, Kr; ¢, — Tenn0eMKoCcTb TonnuBa, [Ix/Kr;
Yr — TemnepaTtypHblil k03D ULMEHT peakTUBHOCTM No Tonausy, 1/rpagd; po — MIHOBEH-
HbIi CKaYOK PeaKTMBHOCTM M3 HA4YaNbHOTO COCTOAHMUA C Kypg = 1, pPaBHbIA NOAHOMY

3anacy peakTMBHOCTM Ha BeCb CPOK CNyXObl peakTopa.
Pewenune ypaBHenus (1) npu ycnosuu (2) ansa AT — n30TepMUYecKO TeMnepaTypbl

noporpesa Tonnuea, npu Kotopoi CLIP npekpawaetcs,

AT = (2Bsgp — Po) /¥r- (3)
MonHas 3Heprus BCAbILIKM

Q= (2Bsgpp = Po )M/ (4)

MpuHATO Po = 1.5B5¢4; PBapg = 6.5-1073; ¢,(UO, npu 1000 K) = 320 [x/Kr-rpag;
My, = 37.5 kr; y = 1.2:107° 1/K.

PesynbTat pacderta: AT = 300°C; Q = 3.1 MIx = 10V peneHuii.

CoBnafeHuio [BYX pa3HbiX OLEHOK BEIMYMH IHEPrOBbIAENEHUA He CnefyeT npupaa-
BaTb C/IUIWKOM OONbLIOrO 3HAYEHUA, NOCKONbKY NPWU UX NPOBELEHUM OblN0 [ONYILEHO
AOCTAaTOYHO MHOTO CYWECTBEHHbIX MPUOAMKEHWUN, OfHAKO NpPEACTaBNAeTCA PasyMHbIM
NPUHATL AN panbHeiiwero Q = 10 geneHni.

Mpu paboTe peakTopa HAa HOMUHaNbHOM MOWHOCTM 10 KBT Takas 3Heprus BblgeNUT-
¢ 33 320 ¢, T.e. KONMYECTBO 06PA30BAHHBIX 33 BCMbIWKY PaAUOHYKIMUAOB CyLIECTBEH-
HO MEHblle KOAMYECTBA HYKNUJOB, HAKOMNEHHbIX B aKTUBHOW 30HE MpU NpepLecTByio-
Wwei paboTe peakTopa (AIMTENbHOCTb 06MyyYeHMs He bonee yaca). Mo3ToMy npu oueH-
ke paavaunoHHbix nocneactsmii CLP o6pa3oBaHMe pagMOHYKNM0B BO BCMbIWKE MOX-
HO He MPUHMMATb BO BHUMAHWE W PACCMATPUBATbL BbIXO[L TOJNIbKO HAKOMAEHHbIX MPO-
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LYKTOB [leNleHna B pe3y/ibTaTe HapylleHWn repMeTUYHOCTU aKTUBHOM 30HbI, BbI3BAHHOM
BCMbILWKOW MOLHOCTH.

TexHU4YecKue NocneacTBUA rUNOTETUYECKOW aBapuu. IHeprus geneHus Q Bbige-
NSeTca B TONNMBE 33 MUKPOCEKYHAbl U Bbi3blBAET CKAYOK ero Temnepartypsl Ha 300°C.
TaKoii cKayoK TemnepaTtypbl TONJMBA HE NPUBOAMT K MEPEKPHLITUIO 3a30pa Mexay Tab-
neTKamu Tonnuea M 060N0YKOI TBINA (3a30p B cpefHeM yMmeHblwaeTcs Ha 0.01 mm).
Ecnu npefnonoxuTb, 4TO NPOMCXOAUT ClyYalHOE «3aKyCbiBaHWE» Pa30rpeTbiM TOMU-
BOM XO/I0AHOM 060/104KM, TO BO3HUKAET PacTATUBAKOLLEE HANpsXKeHWe 060104KUu. ITO
NPUBOJMUT K ee paBHOMEpHOMY yaNuHeHuto Bcero Ha 0.4% npu 3anace naacTUYHOCTU
060n104kn 20%, T.e. He clnefyeT 0XUAaTb HAPYLWEHUS ee TePMEeTUYHOCTU U BbiX0Aa
NPOLYKTOB fieNleHns 13 noj 060n04YKkM nocne Bcnaecka mowHoctu. CnefoBaTenbHo,
rMnoTeTMyYeckasl aBapus B TaKUX NPUONUKEHUAX He NPUBOAUT K KakUM-TnMb6o papma-
UMOHHbIM nocneacTBuam. OQHAKO MX OLEeHKa HeoOxofuMa, U ans 3Toro TpebytoTcs
AOMONHUTENIbHbIE NPEANONOXKEHNUA O MeXaHU3Max BbIXOAA PAafMOHYKNMAOB U3 nop 060-
NOYKM. [Ins BepXHeW OLEHKM BbIXOLA NPEANONOKMUM, YTO BCNEACTBUE CKPLITOrO Aedek-
Ta 000/I04KM U KOHLEHTPALMUM B HEM PACTArMBAIOLEr0 HANPAXEHUS MOXeT NPOUCXO-
AWTb pa3repmeTusauus Teana. Mpumem, yto 1% TB3NOB 06NA[AIT TAKUMU CKPBITHIMM
pedektamu (Y4TO ABNAETCA TOXE BEPXHEN OLEHKOIA).

PAAUALIUOHHBIE NOCNEACTBUA FTMNOTETUMECKOW ABAPUM

Bbixop paAMOHYKNUAOB U3 aKTUBHOW 30HbI. [IpuHMMaEeTCs, YTO B pe3yabTarte
BCMJIeCKa MOLYHOCTM
® HerepMeTWYHbIMU OKa3sbiBalTCA 1% TB3NOB (NATb TBINOB);
® focfe pasorpesa NepBoro KOHTypa NPOMCXOAMT ero pasrepmeTu3auns C BblXO-
AOM 00pa3oBaBlueiics NapoBoii ta3bl B NOMelLeHMe peakTopa;
- Tabnuua 2
HYI(JIHAHbIH COCTaB U aKTUBHOCTDb

aBapuMMHOrro BbiGpoca B peaKTOpHOe NoMelleHue
PY MAPC (B MOMEHT aBapum)

Hyknug AKTUBHOCTb, bk Hyknug, AKTUBHOCTb, bk
H’ 2.22E+07 I 1.87E+09
Kr®" 1.08E+10 Cs™ 3.76E+03
Kr* 3.44E+08 (s™ 6.62E+05
Kr® 5.06E+10 Cs™ 3.32E+07
Kr®® 4.26E+10 Ce™ 1.56E+08
Kr* 1.33E+11 Ce'™ 1.70E+08
Xe®' 9.29E+07 Ce™ 1.35E+08
Xe'™" 5.13E+08 Pri® 1.45E+08
Xe™ 1.69E+10 Pri* 1.34E+08
Xe'™" 1.23E+10 Pm™ 6.36E+07
Xe™* 1.43E+10 cr 9.28E+01
Xe'’ 1.77E+11 Co” 1.83E-01
™ 4.18E+08 Fe” 1.69E+01
I 6.24E+08 Fe” 2.38E+00
I 1.02E+09 Ni® 4.17E-01
™ 6.65E+09 Ni® 8.02E+00
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® xupkas tasa oCTaeTcs BHYTPU YCTaHOBKMU;

® pPagMOHYKNMUALI M3 AedeKTHbIX TB3NOB BbIXOLAT B NapoByto a3y W 3aTem B peak-
TOPHOE NOMelleHNe;

® B naposyto a3y BbIxogAT 100% WPT (MHepTHbIX paguoakTUBHbIX ra3os), 5% Mopa
(npoucxoput B 3nemeHTapHoi (98%) u opranuyeckon (2%) dopmax), 1% uesus, a
TaKXKe BCe MPOAYKTHI aKTUBALMW KOHCTPYKLMOHHBIX MaTepuanoB B KOHType TenioHO-
cutens (NpefnoNoXUTENbHO, YTO OHU HAKanIMBaNUCb OfUH TOA).

Bonee nogpo6HO nepeyncneHHble NpubauKeHns obcyxaanucs B [3].

HyknupHbl cOCTaB paccyuTbiBaNM, nonaras, 4To K MOMEHTY aBapuu peakTop npo-
paboTtan 6onee ropa (K 3TOMy BpeMeHU yCTaHABNMBAETCS ONIM3KMIA K paBHOBECHOMY
COCTaB OCKOJIKOB A€NIeHUs, KOTOPbIA NpuBefeH B Tabn. 2).

MowHOCTb NOrNOWEHHOM J03bl B MOMELeHUN peakTopa. [ oLeHKMU NOCNeACTBUIA
3aMpoeKTHON aBapun M BO3MOKHOCTW NMPOBEAEHUS PEMOHTHbIX paboT GbiN paccMoT-
PEH KOHCEpBATMBHbI/A CLLeHApUit NPOTEKAHMA aBapuu, NP1 KOTOPOM NOC/e aBapuiiHO
Bcnbiwky CLLP B TeyeHMe Yaca nepcoHan MpoM3BOAMT 3BaKyalMio NauueHTa M3 OoKca
peakTopa, 3aKpblBaeT OOKC repMeTUYHOW ABEPbIO, OCTABASET BKIIOYEHHOW BEHTUNALMIO.
Mpu TakoM clUeHapuu MHAMBMAYanbHas 3hdeKTUBHAA J03a 061y4YeHMs nepcoHana u
nayueHTa coctasut okono 8 m3s (0.8 63p) — 4yTb Gonee TpeTu npegena Ao3bl 3a rog,
yctaHosneHHoro HPB-99 nna nepcoHana rpynnbl A, OCHOBHasA COCTaBAKLWAA KOTOPOW
— BHyTpeHHee obnyyeHne (7.0 M3B) 3a CYET MHranALMM (B KOHCEPBATUBHOM Npeano-
JIOXEHWUM TOTO, YTO MEPCOHAN He NONb3YeTCA CPeACTBAMU 3aWMUThl OPraHOB AbIXaHUsA).
PacyeTHas MHAMWKA U3MEHEHWUS MOLWHOCTM J03bl 061y4YeHMs B OOKCe pa3MelieHUs
peakTopa C MOMEHTa Hayana aBapuu nNpuBefeHa Ha puc. 3.
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Puc. 3. JuHamMuKa M3MEHeHMA MOLLHOCTM [O3bl U3NyYyeHUs B Gokce pasmelieHnus PY MAPC

Mpubnns3nTenbHO Yepes YeTbipe Yaca aKTMBHOCTb, BbiOpoOlIeHHas B 06beM GOKCa,
0CAAeT Ha NOBEPXHOCTM 0OOPYAOBAHMA, MoMa W CTeH, U GYAET yAaneHa CUCTEMOMN BEH-
TUAALMKM 6OKCca Ha hUAbTPbI (M YaCTUYHO BLIOPOLEHA B OKpYXalolyto Cpedy), a TaKke
YMEHbLNTCA 33 CYET PafMOAKTUBHOTO pacnaja, BCiefCcTBUe yero byaet ucyepnaH oc-
HOBHOI# KaHan [03006pa30BaHus.

MocKkoNbKy BEHTUAALMA NMPOAOMKaeT paboTy B npolecce aBapuu, T0 0ObeMHble
koHueHTpauun WUPT n n3otonos itoga (OCHOBHbLIX J03000pa3ytoWux HYKIMA0B) OyayT
CYWeCTBEHHO CHUXKATbCA.

MowHocTb nornoweHHoW A03bl B OKpYXKalowen cpeae. lpegnonaraercs, 4to
BbIOPOC PaAMOaKTUBHOCTM OCYLLECTBASETCA Yepe3 OKHO cOpPOCa BBITAXKHOW BEHTUNA-
UMM Ha Kpbllwe 9-3TaXHOro 3A4aHuA KNuHWUKKM (BbicoTa 30 M) B ero aspoAnHaMUYECKYHO
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TeHb. IHPEKTUBHOCTb PUNLTPOB CUCTEMbI BEHTUNALMMU KOHCEPBATMBHO NPUHUMAnNach
paBHoi 0.99. PagnauMoHHbIe MOCNEACTBUA OLEHWBANUCH C UCMOb30BaHUEM TayCCo-
BOM MOAEeNM nepeHoca npumecein B aTMocdepe. PacyeTHble BEMYMHBI [J03 BHELIHEO W
BHYTPEHHEro 06NnyyeHus, a Takxe 3hdeKTUBHON A03bl AA paccTosHuii 50-10000 M
OT KOpnyca KAUHUKW, NPUBEAEHHbIE B Tabn. 3, AEMOHCTPUPYIOT YBEPEHHOE HenpeBbl-
WeHMe rof0BOro npefena fo3bl ons HaceneHus (1 m3s), yctaHasnusaemoro HPB-99 ans
HaceneHws npu HopmanbHOM pabore.

Tabnuua 3
PacueTHble Be/IMYMHDI 03 /I HACeJIeHUA 3a OfUH rop
nocne aBapum, MK3B
PaccTosHue IdbdekTnBHaSA [lo3a BHewHero [lo3a BHyTpeHHero 06y4eHus
OT KJIMHUKU, M 1033, MK3B o6nyyeHune, MK3B WHUTOBUAHOW Kenesbl, MK3B
50.0 1.86E+00 1.82E+00 9.95E-01
150.0 1.07E+00 1.04E+00 6.08E-01
300.0 6.59E-01 6.43E-01 3.56E-01
500.0 4.18E-01 4.08E-01 2.10E-01
750.0 7.00E-02 6.80E-02 4.17E-02
1000.0 6.72E-02 6.54E-02 3.98E-02
3000.0 5.67E-02 5.60E-02 1.44E-02
5000.0 2.69E-02 2.66E-02 7.18E-03
7000.0 1.70E-02 1.68E-02 2.64E-03
10000.0 1.01E-02 1.01E-02 1.23E-03
SAK/IIOYEHHUE

[laxe npu runotetuyeckoi aBapuu peaktopa MAPC He npomMcxoauT 3HAYMMOrO
006/1y4YeHNA HACeNeHUs U 3arpsisHeHUs OKpyKalowel cpefbl (TEppUTOPUN MeULMHC-
KOro LieHTpa M npunerawounx paioHoB ropofa), a NepcoHan CBOMMU CMAAMU CMOCO-
OeH yCTpaHUTb ee NocneacTBus € JONYCTUMbIM npeBbiweHuem N[l ycTaHaBnMBaeMbix
HPB-99 ans paboTbl B HOPMabHbIX YCIOBUAX.
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The assessment of radiating consequences of hypothetical nuclear accident of the medical reactor MARS
is given. It is shown that there is no significant radioactive irradiation of the population and environmental
pollution, and the personnel is by own efforts capable to eliminate its consequences.
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The mathematical model of processes of prompt-critical disassembly excursion of an LMFBR is developed.
The model is realized in two-dimensional program ANPEX which allows to calculate accident development at
occurrence of secondary criticality in the fused core. The description of results of testing of the program and
results of calculation of stage of instant criticality by means of code ANPEX for BN-600 is given.

YIK 621.039.51
The Beryllium Reflector Effects on Neutron-Physical Characteristics of the VVR-c Reactor Core\0.Yu. Kochnov,
V.V. Kolesov; Editorial board of journal «Izvestia visshikh uchebnikh zavedeniy. Yadernaya energetica»
(Communications of Higher Schools. Nuclear Power Engineering) — Obninsk, 2012. - 4 pages, 7 tables. — References,
1 title.

The paper presents the results of neutron-physical calculations of the modified reactor core of the VVR-c.
As a result of computational research we showed a significant increasing of the reactivity margin when
beryllium reflector blocks are introduced into the reactor core of the VVR-c.

YAK 621.039.534

Possibility of the Usage of the Lead Enriched with the Isotope Lead-208 from Thorium Ores and Minerals for Nuclear
Energy Needs\G.L. Khorasanov, A.L. Blokhin, A.A. Valter; Editorial board of journal «Izvestia visshikh uchebnikh
zavedeniy. Yadernaya energetica» (Communications of Higher Schools. Nuclear Power Engineering) — Obninsk,
2012. - 13 pages, 3 tables, 8 illustrations. — References, 26 titles.

In the paper the usage of radiogenic lead recovered from thorium ores and minerals is investigated as a
possible liquid heavy metal coolant for Fast Reactors (FRs) and Accelerator Driven Systems (ADSs). This
radiogenic lead is strongly enriched with Pb-208 isotope, which is characterized with very low neutron capture
cross sections at low and intermediate energies (5 eV-50 keV). The FR or ADS coolant based on Pb-208 is very
attractive material from the view point of neutronics that brings the possibility of minimization of fuel loading,
enhancing fuel breeding and transmutation of long-lived fission products, geological and economical aspects
of acquisition of large quantities of radiogenic lead are discussed. Nowadays in the Russian Federation and the
Ukraine loparit ores and monazite minerals are reprocessed for production of rare metal raw. Thorium and lead
are not required now and they are deposited in sludge. The conclusion is made that to obtain the minimum
amount of required in future radiogenic lead (65 t/year) for small sized FRs and ADSs the very large quantities
of ores or minerals must be reprocessed and acquisition of radiogenic Pb-208 can be economically acceptable
as a co-product of rear metal raw.

YIK 621.039.58
Optimal Management by NPP Equipment Lifetime. Calculation Procedures\0.M. Gulina, N.L. Salnikov, V.P. Politukov,
V.S. Arefiev; Editorial board of journal «Izvestia visshikh uchebnikh zavedeniy. Yadernaya energetica»
(Communications of Higher Schools. Nuclear Power Engineering) — Obninsk, 2012. - 9 pages, 5 illustrations. -
References, 7 titles.

Linear stochastic filter algorithm is developed for steam generator heat-exchanged tubes assembly. Due
to large dimension of mathematical model there are some criteria are formulated and Excel is choose as media
for filter algorithm realization. The model researching is performed: analysis of model to different parameters,
including efficiency of preventive measures performed.
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