TOMIIMBHBIM LIMKIT 11 PAOVNOAKTUBHBIE OTXO/b!

YK 621.039.84

N3MEPEHUE MACCHI NMJTYTOHUA
B TB3JIE PEAKTOPA BH-800

M.HU. CraceBuu*, E.B. Ckaukos**, B.B. Kagunuu*

* HayuoHanwbHblll uccnedosamenvckuil adepHsiil yHugepcumem « MUPH», 2. Mocksa
**0A0 «HayuHo-uccnedosamenbCKull UHCMumMym mexHu4eckoi pu3uku u agmomamusa-
yuu», 2. Mocksa

Haxoxpenue Macchl INIyTOHUA IO IIuHe TB3NA peakTopa BH-800 mpousso-

LUTCS ITyTeM IOCJe,0BATENbHOTO U3MEpPEeHUA U3NYyUYeHUA U3 GparMeHToB
TBINA AauHoW 10 mM. CMopenupoBaH MeTof OTMpefeNeHnUs MacChl IYTOHUA
B (parmenTe TB3Na peakropa BH-800, 0CHOBAaHHLI Ha U3MEPEHUN COOCTBEH-
HOTO u3ny4yenua rpanynunposantoro MOKC-romnusa. [IpoBenenst nccnenosa-
HUA TIO0 BAMAHWIO HalINuuA reTTepa (no6aBKa B BULE METAJIMYECKOTO ypa-
Ha), KonebaHWs BHYTPEHHETO paguyca W TONWMHLL 000J109KU TB3JA HA OI-
penenexHne Macchl IYTOHUA.

KnioueBble cnoBa: rpaHynuposaHHoe MOKC-tonnneo, retrep, TB3/, paBHOMEPHOCTb,
MIYTOHWUN, KOHTPONb.
Key words: granular MOX fuel, getter, fuel pin, uniformity, plutonium, control.

BBEAEHME

B HacToswee Bpems BepeTcs CTPOUTENbCTBO peakTopHoi yctaHosku (PY) BH-800
Ha benospckoit atomHoit anektpoctanumu (A3C). HavanbHas 3arpyska PY BH-800 6y-
[ET YAaCTUYHO COCTOATb W3 TennoBbIAeNAWNX cO0PoK ¢ rpaHynuposaHHbiM MOKC-ton-
NUBOM.

Mpu npoussopctee rpaHynuposaHHoro MOKC-tonnuBa poneH Npou3BOAUTLCA
KOHTpO/Mb pacnpefeneHus NAOTHOCTU NAYTOHMA U reTTepa no gavHe TBana. B npouec-
Ce KOHTPONA B KaXAOM (parmeHTe TBINa AAnHON 10 MM OonpepenstoTcs NNOTHOCTb
TONAMBA, MACChl NAYTOHUA W reTTepa.

B ctatbe onucaHbl uccnefoBaHuA pacnpefeneHus nNayToHUA No LvHe TB3NA, Noka-
3aHO BJIUAHWE COAEPXaHWUA reTTepa, KonebaHWUsA BHYTPEHHErO pafuyca U TONLUHBI
060/104KM TB3N1A HA KOHTPONb PacnpefeneHnus nayToHus.

XAPAKTEPUCTUKA OBBEKTA KOHTPOA

06beKkTOM KOHTpoNA sapnsetcs TB3N peaktopa bH-800, KoTOpbI M3roTOBEH NO TeX-
HONOTUW BUOPOYNNOTHEHWUSA TPAHYNMPOBAHHOIO TONAUBA. TOMAMBO COCTOUT U3 TOMO-
reHHOM CMecH AWOKCUAOB ypaHa U NAYTOHMA C A0OaBKOW MeTannMyeckoro ypaHa B
KayecTse retrepa.

TB3N MMeeT cieayloliMe OCHOBHble XapaKkTepuctuku [1]:

® o6wWas ginMHa TBanna — 2 400 mMm;

® nameTp TBINbHOW TPYOKM M3 HepxkaBetowei ctanm — 6.90+0.05 MM, TONWMHA —
0.40+0.03 mm;
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® [IMHA TONAMBHOTO cTon6a — 1 030 mMM;

lpaHynbl Tonauea (nNATb pakunin) u reTtepa UMeloT cnepylolue pasmepsl [2]:
tdpakuus ®1 - o1 0.63 go 1.00 mm; dpakuus ®2 — ot 0.40 go 0.63 mm; dpakumus O3 —
ot 0.25 o 0.40 mm; dpakumna ®4 — ot 0.10 go 0.25 mm; dpakumua ®5 — no 0.10 Mm;
rertep — ot 0.02 go 0.10 mm.

«CBexkee» TONMBO UMeET CeayiolniA 3NeMeHTHbIA cocTaB [2]:

® MaccoBas A0NA M30TOMOB MIYTOHMA MOXeT MeHATbCA oT 15.6 go 21.6% (B pas-
HbIX TB3Nax);

® 130TOMHbIA COCTAB MYTOHUS MOXET ObiTb Pa3NUYHbIM;

® NUKHOMETpUYECcKas NNOTHOCTb BEWEeCTBA rpaHyn retrepa 19.8 r/cm3

® MKHOMETpMYEcKas NNOTHOCTb BellecTBa rpaHyn Tonnuea 10.7-10.8 r/cm3.

CopepxaHue rettepa B BUOpOynnOTHEHHOM Tonauee oT 3 go 10% [1].

MaccoBbiit Ko3pduLMeHT ocnabneHns ramma-usnyyenus ans matepuana MOKC-ton-
NMBa OMpefenseTca BblpaXeHnem

l-l =I‘LU ((XM (1_CPu )(1_Cret )+Cret )+I‘LPua‘MCPu (1_Cret )+u0 (1_(XM )(1_Cret )’
rae Wy, Mpy Wo — MaccoBble KO3IhULMEHTbI 0CNabneHns ans ypaHa, nayToHUA U KKC-
N10pojJa COOTBETCTBEHHO; Oy — COMEepXaHue MeTanna B AUOKCULE; Crt — COAEPXaHue
rettepa B TOMIUBE; Cpy, — COAEPXKaHWUE NMIYTOHUA B TOMAMBE.

N3meHeHns maccoBoro koadduumeHta ocnabneHns Npu ykasaHHbIX Bapuauuax
coctaBa Tonauea ana 3Hepruit 400 k3B nokasblBaloT,uTO yBEAMYEHUE

® copepxaHua rertepa ¢ 3 o 10% npuMBOAMT K pOCTy MAccoBoro KoadpduuymeHTa
ocnabnenus Ha 0.52%;

® MaccoBOM [ONW M30TOMOB NAYTOHUA C 15.6 g0 21.6% NpuBOAMT K yBENUYEHUIO
MaccoBoro koadduuneHta ocnabneHus Ha 0.28%.

CoctaB ramma-u3nyyeHus TonauMBa NpUBEAEH HA pUC. 1, JaHHblE paccYUTaHbl 4
ycnoBus paBHoBecus 241Pu — 237U, 238 — 234pa [3].

B cnektpe cobcTBEHHOTO M3nyyeHus Tonamea (CM. puc. 1) B 06nactTu sHepruii ot
300 po 450 k3B BbigenatoTca gBe rpynnbl AMHWIA C 3Hepruamu okono 330 u 370 k3B u
NVHWA NAyTOHUA-239 ¢ 3Hepruen 413 k3B. B rpynnax npucyTcTBYIOT AUHWUM NAYTOHUA-
239, ypaHa-237 (NpoAyKT pacnafa nayToHus-241) v amepuuma-241; no UHTEHCUBHO-
CTU JAHHBIX TPyNn U AWHUK 413 K3B BO3MOXHO onpefenatb Maccy NAyTOHWUA, HaxoaA-
Werocs B KOHTPOAUPYeMOM QparmeHTe TB3na.
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B cnyyae ncnonb3oBaHMA WKUPOKO NpuMeHAeMoro getektopa Ha ocHose Nal ¢ 3Hep-
reTM4eckum paspeleHvem nopsgka 10% (LaHHbIA LEeTeKTOp NMpPaKTUYECKM He paspe-
WAeT BbIWEYNOMAHYTbIE 3HEpreTuyeckne rpynnbl U aMHMIO 413 k3B) HeobxoaMMO BbI-
JenATb 3HepreTuyeckoe okHo oT 300 fo 450 k3B u yunTbIBaTH BAMAHME raMMa-u3nyye-
HUA ypaHa-237 v amepuuma-241 Ha onpegeneHue maccol naytoHua. [pu ncnonb3osa-
HUM feTeKkTopa Ha ocHoBe LaBrs(Ce) c 3HepreTuyeckum paspelleHnem okono 3% BO3-
MOXHO OnpefeneHne Macchl MAyTOHWUSA No AnHuKM 413 k3B, ogHako B 3TOM cnyvae npo-
M30MAEeT YMeHblIeHWEe YMUCaa 3aperucTPUPOBaHHbIX FaMMa-KBAHTOB, YTO NpUBEAET K
VBEIMYEHUIO CTaTUCTUYECKON MOrpeLHOCTU U JONONHUTENIbBHOMY BPEMEHU U3MEepeHUs.

B pabote [4] paccMoTpeH mMeTop onpefeneHus MaccChl MAYTOHUSA B TB3NAX C Tabe-
To4yHbiM MOKC-tonnueom peaktopoB FBTR u PFBR. [lna onpepeneHuns maccol nayToHus
BbIAENANOCh IHepreTuyeckoe okHo ot 300 go 450 k3B, no yucny 3aperucTpupoBaH-
HbIX TaMMa-KBAaHTOB B BbIA€IEHHOM OKHe onpefensnacb Macca nnytoHus. B pabote
npeAcTaBieHbl 3aBUCUMOCTU COLEPIKaHUA NAYTOHUA OT KOAMYecTBa 3aperncTpupoBaH-
HbIX FaMMa-KBaHTOB. [laHHble 3aBUCUMMOCTU HOCAT NIMHENHbIN xapakTep. [orpewHocTb
onpepeneHus CoaepxaHua naytoHua coctasnsaet 0.8% pns TBanoB peaktopa FBTR ¢
AMANa30HOM COAEepKaHMsA nayToHua ot 43-45% u 0.3% pna t8anos peaktopa PFBR ¢
AnanasoHom copepxaHua 19.5-23%. Yka3zaHHble MOrpelwHoCcT! nosyyYeHsl B Npeano-
NOXXEHWUW MOCTOSHCTBA NJIOTHOCTW TOMIMBA, BHYTPEHHEr0 paauyca 0607104KM TBING,
TONWMHBI 060NOYKM TBINA, @ TaKXKe OTCYTCTBMA [06aBOK (retrep); BCe 3TW (aKTopbl
OyAYT AOMONHUTENLHO BAUATL HA OMpefeNeHne Macchl NAYTOHWUA U yBEMYUBATL NO-
FPeWHOCTb ee onpeAeneHus.

ONMUCAHHUE MOJEJIX PACHETA

CobcTBEHHOE raMMa-u3fydyeHne rpaHyAMPOBAHHOTO TOMIMBA PACCUUTHIBANOCH YMC-
NEHHbIM UHTErPUPOBAHUEM U3NYYEHUS 0OBEMHOIO UCTOYHMKA C CAMOMOT/IOWEHNEM.

B mopenu opma BXOLHOrO OKHAa KOANMMATOPA AETEKTOPA — KPYr paguycom 5 mm.
nockocTb BXOLHOrO OKHa pa3melyieHa Ha pacctosaHuMn 10 MM OT ocu TB3Na. 30Ha KOH-
Tpona — 10 MM N0 AnvHe TB3/a, BHEWHMN paguyc t83na 6,90 + 0,05 mm, TonwmnHa —
0.40+0.04 mm. BewectBo cTeHOK — cTanb (keneso). CopepxaHue nayToHus (cymma
BCex u3oTonoB) — 15%. CooTHoweHMe B cMecu M30TONoB nayToHus 238Pu/239Pu/240Pyu/
241py/242Py = 0.13/91.72/6.55/1.17/0.43 (%), conepxaHue amepuuus 21Am - 0,3%,
235 - 0,7%. Npepnonaranock, 4to 241Pu Haxogutcs B paBHoBecuu ¢ 237U, a 238U c 234Pa.

OcHOBHble pe3ynbTaThbl MOAYYEHbI YUCIEHHBIM WHTETPUPOBAHUEM BbIXOAA U3NYYEHUS
n3 06LEMHOrO UCTOYHMKA B BUAE UMAWMHAPA (AAUTENbHOCTb pacyeToB ANA OAHOTO Ha-
6opa napametpoB f0 10 MMH Ha komnbtoTepe Pentium 4). MpegsaputenbHo YacTb AaH-
HbIX pacyeToB Obina MOATBEPXKAEHA pe3ynbTaTaMu MOJENNPOBaHMs MeTofoM MoHTe-
Kapno.

Pe3ynbTaToOM YNCNEHHOrO UHTErPUPOBAHMUA ABAAETCA YUCIO HEe PACCEAHHbIX Bele-
CTBOM BMOPOYNIOTHEHHOrO TONAMBA M 0O0NOYKOI TBINIA rAaMMa-KBAHTOB, Nepecekalo-
WMX MAOCKOCTb BXOLHOIO OKHa Koanmmaropa.

[lns npocToTbl pacyeToB 3HEpPrus raMma-KBaHTOB, 06pa3ylOWMXCA B TONAUBE, yCTa-
HaBnMBanacb Ha ypoBHe 400 k3B (nuHua nnyToHMA-239 umeet 3Hepruto 413 k3B).

PE3YJIbTATbl MOAEJIUPOBAHUA

Yncno 3aperucTpupoBaHHbIX raMMa-KBaHTOB B eMHULY BpeMeHun M MOXHO npef-
CTaBUTb KaK NpOM3BEAEHME MOAHOTO YMCNA raMMa-KBAHTOB, BLIXOAALMX B eAUHULY
BPEMEHM U3 KOHTponupyemoro obvema My 6e3 nornoweHus, Ha Ko3dduumneHT camo-
nornoweHns G, 3aBUCALYMIA OT NNOTHOCTU TOMAMUBA P, COAEPIKAHUA TeTTepa ¢, TONLMUHBI
d v BHYTpeHHero paauyca rr 060104KM TBINA:
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M= Mo-G(p, rr, ¢, d). (1)
3HaueHune My onpefenaeTcs BblpaXeHueMm
Mo = mpy-Ci-nj, (2)

roe 7 — HOMep HYKAWUAA; C; — AONA 1-T0 HYKAMAA B CMECU HYKIWLOB NAYTOHUSA; N; — Bbl-
X0[, raMMa-u3nyyeHus c aHeprueit £ u3z 1 r i-ro Hyknmpa (cir1).

3HaueHne mp, ONpefenseTca BblpaXKeHUeM

me, =T-p-L-rf-(1-¢)-0,8815-¢,,, 3)

roe [ - pnuHa dparmenTa TB3na; 0,8815 — copepxaHue MeTanna B OKCUAE.

YMCNEHHBIM MHTErpUpPOBaHUEM ObIIM pacCcyMTaHbl 3HAYEHUS QYHKLUM CaMONOTNo-
wenus G(p, ry, ¢, d) ona sHeprum ramma-kBaHToB 400 K3B 1 npu cnepyoWmX NCXOLHbIX
3HaueHusx: p — 7, 8,9, 10, 11 v 12 r/cm3; rr — 0.300, 0.305 1 0.310 cm; ¢ — 0, 0.05 u
0.10%; d — 0.036, 0.040 n 0.044 cm.

MeTopgoM HaMMeHbLWMUX KBAAPATOB paccyuUTaHHble 3HaueHus dyHkuum G(p, ry, ¢, d)
OblIM aNNPOKCUMUPOBaHbI yHKL eI

G(p,ry,c.d)=FLp)-F2(p,r;)-F3(p,c)-F4(D) =
=(a, +oc2p+oc3p2).(([31 +B0+B,0°)+(B, +Bsp+Bﬁp2)rT)>< (4)

X(l—(yl+y2p+y3p2)C)'e_“°p°<d_o’°4)5,
roe o, Bi vi u O — Ko3hdUUMEHTDI; g — MACCOBbLIA KOIDDMULUMEHT NOTNOLLEHNS MaTe-
puana 060M04YKN TB3NA; Po — NJOTHOCTb MaTepuana 060M04KM TBINA.
AHanu3 paccunTaHHbix 3HayeHuin dyHkuumn G(p, rr, ¢, d) NOKa3bIBAET, YTO YNeH

F3(p,c):1—(yl+yzp+y3p2)c cnabo meHsetcs oOT COAEpKaHMA retTepa v NNOTHOCTY
TOM/JMBA B pacCMaTpuBaeMblx MHTepBanax (puc. 2). [aHHbIi YyneH yHKLUKM Obin yC-
pefHeH Mo c u r.

B nTore nonyyunach yHKUUA

G(p, 1 c,d)=F1(p)-F2(p,r;)-F3(p,c)-F4(D) =

=(o, +oc2p+oc3p2).(([31 +B,p+B,0°)+(B, +Bsp+66p2)rT).g.e‘“°"°("‘”'°")5,
rae € — yCpeAHeHHoe 3HayeHune dyHKuun F3(p, ¢) no c u p.

Mogcrasnsas (5) v (2) B ypasHeHue (1), paccuntany 3HayeHUA MaACChl NAYTOHUA U
NoOrpewwHoCcTb ee onpefeneHns ANA Pas3MyHbIX 3HAYEHWUI NNOTHOCTH, COAEPKAHUA reT-
Tepa W BHYTPEHHEero paguyca 060104kM TBINA. MakcMManbHas NOrpewHoOCTb onpege-
NIeHUs Macchl NAYTOHUA no paccmatpusaemoit mopenu cocrasnset 0.3%.

1,0000
o 7 r/cm3
= 09990 8 r/cw
g
20,9980 9 r/cw?
g 10 r/cm3
x
@ 0,9970 11 r/cm3
k. .
0,9960 12 r/cm
0,9950 - 1
0 0,05 0,10

CopepxaHue rettepa B Tonnuse, %

Puc. 2. 3aBucumoctb dyHKkunMu F3(p, €) OT COAepaHWUA reTTepa U NAOTHOCTW TOMAMBA
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Bripasus dopmynbl (3) ¢ yepes mpy, paccynTanyu 3HAYEHUA COAEPKAHMA reTTepa u
NOrpewHocTb ero onpegeneHns. MakcumanbHoe 3Ha4YeHMe NOrpewHOCT No paccMaT-
pusaemon mopenu coctasnser 1.9%.

Ecnm He yuuTbiBaTh BAUAHME COLEPXKAHUA reTTepa, KonebaHus BHYTPEHHEro paau-
yca ¥ TONWMHbI 0607104KM TB3INNA, MOTPELWHOCTU ONpeAeNeHns Macchbl NAYTOHUA W CO-
JepxaHua rettepa CoCTaBAT He MeHee 3%.

[eHepaTopoM CNyyaiHblX Yucen OblNM pasbirpaHbl 3HAYEHUA KOAMYECTBA 3aperucT-
PUPOBaHHbIX raMMa-KBaHTOB 3a BpeMa t. 10 NONYYEHHbIM 3HAYEHUAM BbIYUCAANUCH
Macca NAyTOHMA M NOTPelHoCcTb (CTaTuCTMYeckan) ee BbluucneHus. [ina onpepeneHus
Macchbl MAYTOHMSA C NOTPEWHOCTbIO (CTAaTUCTUYECKAs) He bonee 1% Bpems U3MepeHus
LOJKHO COCTaBNATL He MeHee 27 ¢, He 6onee 0.5% — 107 c.

BbiBOAbI

N3mepeHune macchl NAyTOHMA MO fiMHe TB3aNa peaktopa bH-800 npoussoputca ny-
TeM NOCNeAoBaTeNbHOTO U3MepeHna U3nyyeHns u3 dparmMeHToB TB3aNa AAnHON 10 mMM;
B pe3ynbTaTe U3MepeHuii B KaXAoM QparmeHTe TB3Na OnNpefenserca macca niayToHus.
B pamkax faHHoit paboTbl MaTeMaTMYECKUM MOLENMPOBAHUEM PACCMOTPEH MeTon on-
pefieNeHns Macchl MIYTOHUSA, OCHOBAHHbI Ha U3MepeHUU COOCTBEHHOTO U3Ny4YeHUs
rpaHynupoBaHHoro MOKC-tonnuea. [poBefeHbl UCCNeAOBaHUA NO BAUMAHUIO COLEpKa-
HUSA reTTepa, U3MEHEHWUs BHYTPEHHEro pafuyca v TONWMHbLI 0007104KM TB3NA HA onpe-
[eneHne Maccobl NAyToHUA.

[lns n3mepeHuUs Macchl NAYTOHMA C NOTPEWHOCTbI0 He 6osnee 0.5% HeobxoauMo
YYMTHIBATb pa3mMepbl BHELWHEro pajnyca U TOMWMHLI 060104KM TBINA.

MorpewHoOCTb N3MEPEHMA MAcChl MNYTOHUA 6e3 yyeTa KonebaHU TONMLWMHBI U BHYT-
peHHero paauyca 060N0YKM TB3NA COCTaBUT He MeHee 3%.

MWUHKMManNbHO BO3MOXHOE BPeMS U3MEpPEeHUA KONMYeCTBA raMMa-KBaHTOB, BbIXOAS-
WMx u3 QparmeHTa TBINA, ANA ONPeAeNeHUs MACChl NAYTOHMA C NOrpewHocTblo (CTa-
TUCTMYecKas) He 6onee 1% coctaBnseT 27 ¢, C NorpelwHocTblo He 6onee 0.5% — 107 c.
[laHHble paccuuTaHbl ANA OJHOrO [eTeKTopa C BXOAHbIM OKHOM B BUAE OKPYXHOCTH
paguycom 5 mm. lpu ncnonb3oBaHUN OJHOBPEMEHHO HECKONbKUX AATYMKOB, YBENUYye-
HWUM BXOJAHOr0 OKHa AETEeKTOpa M YMEeHbLWEeHNN pacCTOAHUA OT OCU TB3Na A0 NNOCKO-
CTW [eTeKTOpa BO3MOXHO COKpaleHue BpeMeHU U3MepeHus.
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VK 623.454.86

Integrated Approach to Proliferation Risk Assessment Based on Multiple Objective Analysis Framework\A.A. Andrianov;
Editorial board of journal «Izvestia visshikh uchebnikh zavedeniy. Yadernaya energetica» (Communications of
Higher Schools. Nuclear Power Engineering) — Obninsk, 2012. - 9 pages, 4 tables, 6 illustrations. — References,
7 titles.

The approach to the assessment of proliferation risk using the methods of multi-criteria decision
making and multi-objective optimization are presented. The approach allows taking into account
the specifics features of the national nuclear infrastructure, and possible proliferator strategies
(motivations, intentions, and capabilities). Simple examples of applying the approach are shown.

VYAK 621.039.543.4
On the Issues of Uranium Reprocessed from High Burnup Fuels\A.L Dyachenko, N.A. Balagurov, V.V. Artisyuk;
Editorial board of journal «Izvestia visshikh uchebnikh zavedeniy. Yadernaya energetica» (Communications of
Higher Schools. Nuclear Power Engineering) — Obninsk, 2012. — 9 pages, 5 tables, 6 illustrations. — References,
13 titles.

The present paper focuses on analysis of nuclide composition in spent fuel of VVER-1000 from the
view point of uranium reprocessing. The consideration is given to even uranium isotopes
compensation, savings of separate work units, associated saving of uranium resources and economics.

VK 621.039.84

Control Uniform Distribution of Plutonium by Fuel Pin Length BN-800\M.1. Stasevich, E.V. Skachkov, V.V. Kadilin;
Editorial board of journal «Izvestia visshikh uchebnikh zavedeniy. Yadernaya energetica» (Communications of
Higher Schools. Nuclear Power Engineering) — Obninsk, 2012. - 5 pages, 2 illustrations. — References, 4 titles.

In this paper, was considered a method of determining the mass of plutonium and getter (additive
in the form of uranium metal) in a fragment of a fuel pin reactor BN-800 10 mm by mathematical
modeling, the method based on measuring the intrinsic emission of granulated MOX fuel. There were
researched the influence of the presence of a getter, the vibrations of the inner radius and thickness
of the cladding, the determination of the mass of plutonium.

VYK 621.039.548

Residual Resource Estimation of the Fuel Pins Cover of Austenitic Stainless Steel ChS-68 of the Reactor BN-600\
K.V. Miturev, LI. Konovalov, V.V. Popov, S.M. Ganina; Editorial board of journal «Izvestia visshikh uchebnikh
zavedeniy. Yadernaya energetica» (Communications of Higher Schools. Nuclear Power Engineering) — Obninsk,
2012. - 10 pages, 1 table, 7 illustrations. — References, 14 titles.

It have been done calculation of swelling austenitic stainless steel YC-68 and diameter profiles of
fuel pins cladding from this steel, passed operation in an active zone of reactor BN-600, having
reached the values of a damaging dose exceeding the regular in work. Comparison of calculations
with the experimental data [1] received on irradiated fuel pins, has shown that at carrying out of
calculations of a residual resource it is necessary to consider the ovality factor.

VK 621.039.53
Computational Analysis and Estimation of LWR Cladding Radioactivity\A.V. Korzunin; Editorial board of journal
«lzvestia visshikh uchebnikh zavedeniy. Yadernaya energetica» (Communications of Higher Schools. Nuclear
Power Engineering) — Obninsk, 2012. - 5 pages, 2 tables, 2 illustrations. — References, 5 titles.

Time evolution of specific radioactivity and gamma watts for four types of zirconium based
structural materials light elements activation products were estimated. Some chemical elemental
analisys was performed. The advantages of zirconium purification after irradiation were shown.

VAK 621.039.37

Training for Faculty Training and Retraining INPE NRNU MEPhI\V.V. Tkachenko, S.P. Saakyan; Editorial board of
Jjournal «lIzvestia visshikh uchebnikh zavedeniy. Yadernaya energetica» (Communications of Higher Schools.
Nuclear Power Engineering) — Obninsk, 2012. - 7 pages.

The history of the organization and formation of In-Servies Training Department of the INPE
NRNU MEPhI. The functioning of the faculty to train specialists for the nuclear industry of additional
professional education programs. It is shown that the most popular are retraining programs in
«0Operation of Nuclear Power Plantsy, to maintain the skills of managers and specialists of NPP, as well
as training in various areas of nuclear energy profile.
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