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PaccMoTpeHa TeopeTuyecKas MOfieib, OMUCHIBAIOMAA 3aBUcUMOCTb IJIC TBEpAO-
3/1EKTPONINTHOTO AATYMKA AKTUBHOCTU KUC/I0POAA OT MAPLMAILHOTO AABIEHUS
BOZIOPOJia B CMECU «aPTOH-BOAOPOL-BOAAHOM Map». [IpoBeneH KOMIUIEKC 3KC-
TIEPUMEHTANILHBIX UCCTIE0BAHUM, PE3YIbTAThHl KOTOPOrO MIOATBEPAWIVN CIIPABE]-
JINBOCTb MOJIEJIN. PEBVJIbTaTbI SKCITEPUMEHTAJIbHbIX VlCCJle,U,OBaHVl]?l NOKa3bIBa-
10T BO3MOXHOCTb UCITI0/1b30BAHWUA TBEPAO03JIEKTPOIUTHOTO AATYUKA AKTUBHOC-
TV KUCI0PO/A AN KOHTPOJIA COlEPXKAHUA BOAOPOZA B ra30BbIX KOHTYpax pe-
AKTOPHBIX YCTAHOBOK C TSUKENBIMU XUAKOMETA/INYECKUMU TETUIOHOCUTENIAMMU.

KnioueBble cnoBa: TBepA03NEKTPOIUTHBIN AaTYMK AaKTUBHOCTU KUCNOPOAA B ra3ax, BO-
[LOPOAHAA 0YUCTKA, KOHTPONb COAEPXKAHUA BOJOPOAA

Key words: electrochemical oxygen sensor with a solid oxygenated electrolyte, hydrogen
regeneration, control of content of hydrogen.

BBEAEHME

B HacToslee BpeMs MHTEHCUBHO pa3pabaThiBAlOTC PEAKTOPHbIE YCTAHOBKM Ha ObICTPbIX
HEMTPOHaXx, NepPBbIA KOHTYP KOTOPbIX OXNAXKAAETCA TAXKENbIMU KULKOMETANNYECKUMM TeN-
noHocutenamu (THMT). B Poccun — 310 peaktopbl co cBuHuoBbiM (BPECT-0[-300) u co
CBMHLIOBO-BUCMYTOBLIM TennoHocuTensmu (CBBP-100). 3Tu peakTopsl pa3pabaTbiBatoTcs ¢
YYETOM OMbITA 3KCMYATALUM LUPKYNALUOHHBIX KOHTYPOB CO CBUHLIOBO-BUCMYTOBbLIM TEMJIO-
HocuTeneMm [1], B Xofie KOTOPOW ObiI0 BbISIBNIEHO, YTO MpU paboTe peakTOPHbIX YCTAHOBOK C
THMT BO3MOXHO NOCTYNAEHME KUCTOPOLA B LUPKYIALMOHHBIA KOHTYP, YTO MOXET NPUBO-
AUTb K 00pa30BaHMUIO WIAKOBbIX OTNOXKEHM HA OCHOBE OKCMAA CBUHLA. N8 peleHns 3Toil
npo6aembl NpesyCMOTPEHO NEPUOAMYECKOE NPoBeeHMe BOAOPOLHOM OYMCTKN KOHTYPOB,
COCTOALLEN BO BBEJIEHWM B NOTOK LIMPKYMPYIOLLErO TENNOHOCUTENA CMECEN BOLAHOMO Napa,
BOA0POJSia U MHEPTHOIO ra3a onpejeNeHHoro HavyanbHoro cocrasa. [pu aTom npoucxoaut
© H.H. HeaHos, A.H. CmoposxxeHko, B.B. Ynvanos, 0.A. Tennaxos, B.M. Illenememues,

P.II. Cadosruuuii, 2013
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BOCCTaHOBNIEHWE BOAOPOAOM cBMHUA U3 PbO, a razoBas cmech 06eHseTCs BOAOPOAOM U
o6oralaetcs BOAAHbIM napoM. KOHTponb npoLiecca BOLOPOAHOM OYMCTKM OCYLLECTBASETCSA
nyTeM U3MEPEHUS KOHLIEHTpaLMK BOJOPOLA.

B paboTe ans KoHTpons npouecca BOAOPOAHON OYUCTKM NPESIOKEHO UCMOb30BaHME
AATYMKOB Ha OCHOBE KEPAMUKM U3 AMOKCMAA LMPKOHMSA, CTaOUAN3UPOBAHHOTO UTTpUEM. 3y-
yeHa 3aBucumocTb I[C TaKMX JATYMKOB OT NapLMaNbHOrO AaBNEHUs B CMECU «aprOH-BOA0-
poL-BOAAHOW napy.

TEOPETUYECKAS YACTb

Pa6oTa TBEpL03/IEKTPOIUTHOMO CEHCOPA KMCTIOPOAA OCHOBAHA Ha OMpeAeNeHUM KOHLEH-
Tpauum KUCJI0PO/a B UCCeyeMOi cpefie C MOMOLLbIO rafibBaHUYECKOro KOHLEHTPALMOHHO-
ro anemeHTa [2], cxematmyeckoe M306paxeHne KOTOPOro NpeacTaBaeHo Ha puc.l.

Teepablit anekTponuT

WamepuTensHbIn
anekTpoa

AHanuzumpyemsIi
raz

Puc.1. Cxema ranbBaHnyecKkoro KOHLEHTPaLNOHHOIo 3nemMeHTa

INeKTpop, CpaBHEHUS PacCMATPMBAEMOTO rafibBaHMYECKOrO KOHLEHTPALIMOHHOIO 31IeMeHTa
00bI4HO NpeAcTaBnfeT coboi cMech xuaKoro BucMyta (Me*=Bi), HacbILEHHOTO KNCNIOPOAOM,
n ero okeupa (Me,0,=Bi,03). Bo3moxHO TakKxe co3aaHne aTynKa C 3NEKTPOAOM CpaBHe-
HWS HAa OCHOBE CMECU XMIKOro BUCMyTA C TBEPAbIM MeTanom Me, umetowmm Gosbluee cpos-
CTBO K KMCNOPOAY, YeM BUCMYT, 1 oKcuaom 3toro metanna Me,0, (Hanpumep, Fe n Fes0,).
Mpu paccMOTpeHUM NPOLLECCOB Ha 3NEKTPOE CPABHEHWA MPELNONAraeTcs, YTo BHELIHAA Cpefa
He OKa3blBaeT BIMAHMA Ha ero CBOWCTBA, NO3TOMY NPU JAaHHON TeMNepaType KOHLEHTPaLUS
MOHOB KMCNIOPOAA Ha FPaHuLIe ANEKTPOUT-3NEKTPOS, CPaBHEHMS NOCTOSHHA B YCTAHOBMBILEM-
€A COCTOSHMM 1 MOTEHLMAN 3NEKTPOLA CPABHEHUA TAKKE NOCTOSHEH,

N3mepuTeNbHbIi 3N1EKTPOA NPEACTaBASET OO0 NOPUCTOE NIATUHOBOE NMOKPbLITUE, HAHECEH-
HOE Ha TBepZbIi 3NEKTPOSIUT, HO JOMYCTUMO UCNOb30BAHUE U APYTUX META/IIOB, HANPUMEP, HU-
kens. B Tabnuue 1 npefcTaBieHbl XapaKTEPUCTUKM AATYMKOB, UCCIEAYEMbIX B AaHHOI paboTe.

Tabauua 1
XapaKTepuMCTUKM HUccielyeMbIX AaTYMKOB
H Matepuan Matepuan
omep
M3MepUTeNLHOro anekTpoja
paTyvka
anekTpoaa cpaBHeHus
1 Pt Bi>03, Bi
2 Ni Bi; 03, Bi
Pt Fes0s, Fe, Bi

Mpu MOAENMPOBaHMM NPOLLECCOB HA U3MEPUTENbHOM 3NIEKTPOJE NONaraeM, YTo uccneay-
eMmas cpefa npeacTaBnseT coboi CMech aproHa, BOLOPOAA M BOAAHOMO napa npu atmocdep-
HOM faBneHuu, Temnepatype 530°C u ¢ Toukon pocsl 35°C.
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Mpegnonaraiot [2], uto Bo3HMKHOBeHME I[C AaTuMka MOXKeET 6biTb 0OYCIOBAEHO NpOTe-
KaHMeM Ha W3MepUTEeNbHOM 3IeKTPOAe [1BYX NapaiesbHbiX peakLuuil:

1/2 0, + 2~ =[0%], (1)

Hgo +2e = Hg + [02_], (2)

rae [02-] — MOH KWCNOPOfA B KPUCTAIMYECKON PELLETKE KUCIOPOAONPOBOAALLEN MeMOPaHbI.

Ha anektpoge cpaBHeHUs (TOYHee, Ha BHYTPEHHEN NMOBEPXHOCTU TBEPAOr0 NEKTPONU-

Ta) NpoTeKaeT peakuus

1/yMe,0, + 2e~ = x/yMe + [027]. (3)

CymMmapHble ypaBHeHUs MPOTEKAIOWMX B INEKTPOXMMUYECKOW AYelKe peakLuuil MOXHO
npeacTaBuTL Kak

1/yMe,0, = x/yMe + 1/2 05, (4)

1/yMe,0,+H, = H,0 + x/yMe. (5)

CootetcTBylowme peakumam (4) u (5) usmeHeHus ceoboaHoit aHeprum Mmbbca AG on-
pefenaTca Kak

AGy = =AG%vexoy /y + RT-\n(po2)/2, (6)

AGs = AG% 20 — AGwexoy /Y + RT-In(PH20/Ph2)- (7)

3/C paTymMKa Npu NpoTeKAHUM TONbKO NEPBOIA UK TONbKO BTOPOM peakLUu MOXKET ObiTb
onpegeneHa u3 gopmyn (6) u (7) no dbopmyne AG = - n-F-E4:
EOZ = AGOMexOy/(Z'y"E) - (R-T/4F)-ln(p02), (8)
Enz = AGPvexoy /(2-y-F) = AG®%20/2-F = (R-T/2-F)-In(prz0/ph2)- (9)
Bocnonb3yemcs pis onpegeneHus noTeHLMana 3eKTPoAA MOAENbIO, NPELIOKEHHOI B [3].
Bynem cuuTtath, 4TO NOTEHLMAN INEKTPOAA ONpPeAeNnseTcs TONbKO TPOMHbIMM TOUKaMK (TOY-
KaMu KOHTaKTa MeTanna, TBepA0ro 31eKTPoanTa 1 razoBoi asbl), Ha KOTOPbIX NPOTEKAKOT
peakuum (1) u (2).
3[C naTymka MOXKeT ObITb paccyuTaHa no hopmyne
E = Eop-002+En2-012 (10)
roe oz 1 By, — BONM TPOMHBIX TOUEK, HA KOTOPLIX B KaXAbli MOMEHT BpeMeHU npoTeKaeTt
peakums (1) u (2) cooTBETCTBEHHO.

flonycTum, 4to apcopbums Kucnopopa u BofopoAa yyactkamu M3 B6AU3M TPOIiHbIX
TOYEK OnuCbIBaeTCA M30Tepmoii agcopbumm MeHpu

Ai=Kqi- pi - (11)
Toraa f0NA TPOWHbIX TOYEK, HA KOTOPbIX MPOTEKAeT OfjHa W3 peakumii, MoXeT ObiTb

onpefeneHa Kak
0i=A;i / (Aoz + Anz) = Ko - pi / ( Kao2 - Poz + Konz - Ph2), (12)

roe A — agcopbuus, monb/r; Kgi M p; — COOTBETCTBEHHO KOHCTAHTbl FeHpW W napuuanb-
Hble [aBfeHWA BOLOPOLA MM KUCIOPOLA.

CopepxaHue KUCNOPOAA B aproHe, MCMofb30BAaHHOM B 3KCMEPUMEHTAX, HE MpeBbIliaeT
2:1073 06. % no IOCT 10157-79. CooTBETCTBEHHO NapLManbHOE AaBeHNe KUCNopoaa He
npesblwaeT 2-107> aTM. BBMAy 3HaUUTENbHOI Pa3HULbI BEANYUH MUHUMANBHOTO NapLyab-
HOro [}aBNeHWs BOJOPOLA, CO3LaBAeMOro B 3kcnepumeHte (7.4-107° aTM.), U NapumanbHoro
[aBNEHNS KUCNOPOAA nojiaraem aacopoumio KMCNopoaa W, COOTBETCTBEHHO, €ro BAUsAHUE
Ha 3[1C patymka npeHeOpPEXMMO ManbiMi B CPABHEHUM C TaKOBbIMM [/ BOAOPOAA. TaKuM
00pa3oMm, B paMKax paccmaTpuBaemoii mogenu 3aBucumocTb IC AaTtumka OT napumanbHo-
ro JaB/ieHus BOLOPOAA ONMCbIBAeTCA cooTHoweHueM (9). NpuMeHUTENbHO K yCNoBKUAM Mpo-
BEAEHUSA IKCMEPUMEHTA MPU UCMOJb30BaHUM CMIPABOYHbIX JAHHbIX [4] 3Ty 3aBUMCUMOCTb s
AaTYnKoB 1 M 2 MOXHO NpefcTaBuTb Kak (3HaveHue IAC — B MUNAMBONbTAX)
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Eyp? = 0.53 + 0.0346:ln(py2). (13)
[ns patymka 3 3Ta 3aBUCUMOCTb UMEET BUf
Ey23 = 0.05 + 0.0346:In(pyy). (14)

I'Iocxoany B JaHHOM pa60Te OOWH U3 UCNbITYEMbBIX OATYNKOB BK/HOYAET B cebsa Hukene-
BbIV V|3MepVITeJ'IbeIl7| INEKTpPoA BMeCTO TpaaMLMOHHOIO NNatMHOBOro, NPeacTaBiAaeTCa Bep-
HbIM ONpenenTb 3Ha4YeHne napunanbHOro AaBieHUA BooOopoaa B ra3oBoi CMecH, Bhbille KO-
TOpOro He 6yJJ,ET NPOUCXOANUTb OKUCNIEHNE HUKENA NapaMi BOAblI NO peaKkuuu

Ni + H,0 = NiO + H, . (15)
3HavyeHune cBob6OAHOW 3Heprumu MMb6GCca 3Toi peakuun onpepenseTcs Kak
AG1z2 = AG%io — AG%20 + RT-In(py2 / Ph2o)- (16)

MprMeHUTENBHO K YCNOBUAM NPOBEAEHUS IKCMEePUMEHTA U3 COOTHOWeHUA AG;,; =
0 HaxoauMm py, = 0.0003 aTtm. Mpu Gonee HU3KMX 3HAYEHUAX MAPLMANLHOTO AABNEHNUS
BOAOpOAa OyaeT NpoucxoauTb OKUCIAEHUE NMOBEPXHOCTU HUKENEBOro KOHTAKTa, YTo
TEOPETUYECKU MOXKET NPUBECTU K U3MEHEHUAM XapaKTepUCTUK AATYMKa.

NMPOBEAEHUE 3KCNEPUMEHTA

N3yyeHne 3aBucumoctn 3[C AaTYMKOB OT MapuuanbHOro AaBNeHWUs BOLOPOAA B ra-
30BOii CMECM NMPOBOAMIM HA YCTAaHOBKE, CXeMa KOTOPOi npuBefeHa Ha puc. 2.

ArsH,  ArtHiH,0
T2

Ly

WamepuTensHblit
a [ npubop
! l Harpesatens 1
Akl aK2 ax3

050
030 H;0 g Harpesarens 2
™

Puc. 2. Cxema 3kcnepumeHTanbHoit yctaHosku: T1, T2 — Tepmonapsl; Akl AK2, AK3 — AaTyMKkKM Kucnopoaa

[laTumku pacnonaranucb B BEpxHeil 060rpeBaeMoi 4acTu KBapLEBOro COCYA3, TeMme-
paTypa rasa B 30He pacnofoxeHusa patymkoB coctansana 530°C. B HuxHel oxnaxpaemoi
4acTW KBApLEBOro COCyAa HaxOAMNach AUCTUIMPOBaHHasA BoAa npu Temnepatype 35+2°C.
la3bl — TEXHUYECKME aprOH U BOAOPOA — NOAABANUCh U3 GANNOHOB C 3afaHHbIM PACXOLOM,
CMeLBANAUCL 1 NOCTYNanu Mo Kanuanapy B BOAY, IAe MPOUCXOAMO0 HacblleHWe aproHOBO-
LOPOLHOW cMecu BOAAHBIM napom. [onyyatowanca razoBas cMecb NpoxXoAuna yepes 30Hy
pacnonoXeHWs JAaTYMKOB U HEMPEPLIBHO BbIBOAMNACL U3 KBapLeBOro cocypa. 3HauyeHune 3C
[aTYMKOB PerMcTpupoBanoch C NOMOLLbIO 3MEKTPOHHOrO NOTeHLMoMeTpa.

PE3YJIbTATbl QKCNEPUMEHTOB U UX OBCYXKAEHME

Ha pucyHkax 3 — 5 npeactaBneHbl TeopeTtnyeckas 3asucumocts 3AC ot In(pyz) M npak-
TUYECKMEe 3aBUCUMOCTU O1s JATYMKOB 1, 2 U 3 COOTBETCTBEHHO.
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Puc. 3. Teopetuyeckas u akcnepumeHTansHas 3asucumoctu IIC gatuunka 1 ot In(pyz)
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Puc. 5. Teopetuyeckas u akcnepumeHTtanbHas 3asucumoctn 3[C patunka 3 ot In(py,)

IKCNepUMEHTaIbHBIE 3aBUCUMOCTH, MOYYEHHBIE [N BCEX TPEX AATYMKOB, BAU3KM K IMHEAHBIM 1
XOPOLLO COTACYIOTCA C TEOPETUYECKMMU. Takum 06pasoM, B AHHOM SKCTIEPUMEHTE HE BbIABIEHO
3HAYUTENLHOTO BAVUSIHWSA MaTep1ana N3MepuTeNbHOrO 3nekTpoaa Ha JIC gatunka. MoXHO OTMETUTL
TONbKO, YTO HanGosee 61M3Ka K IMHERHON IKCnepuMeHTabHas 3asucumoctsb IAC ot In(py,) anst
[IATYMKa C HUKENEBbIM N3MEPUTENIbHBIM 31EKTPOOM. MaKcuManbHasi pa3HOCTb AABNEHNI BOAOPOLa,
OMNpefieNeHHbIX M0 IKCNEPUMEHTANILHON 3aBUCUMOCTM U MO €e INHEHOM annpokcumauum (npu
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oanHakosoM 3HauyeHun IJIC), coctaenset ~10 %. HeobxoanMMo 0TMETUTS, YTO AATYUK KUCIOPOLA,
aHaNorMyYHbIA N0 KOHCTPYKLMW AaT4MKy 1, ycnelwHo onpoboBaH B Ka4ecTBe YCTPOACTBA KOHTPONSA
npoLiecca BOAOPOAHO 04ncTkm TennoHocutens Pb-Bi crenga TT-2M THL, PO-®3N (puc. 6).
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Puc. 6. 3meHeHne KOHLEHTpaLMN BOJOPOAA B ra30BOM KOHType cTeHaa TT-3M, paccuMTaHHOW NO NOKasaHUAM JaTyuka
Kucnopoga v onpefeneHHoW no nokasaHuam xpomatorpaca
KOHLI,EHTpaLI,MH BoAopoaa 6bina paccymnTaHa C y4eToMm noKasaHui [aTynKa, Bilaromepa u

BeJIMYNHbI o6mero [aBJIeHUA B ra30BOM KOHType CTeHpa:
Chz, 06.% = (PH2 /p)-100 , (17)

rae p — obuiee faBneHue B razoBOM KOHType cTeHaa (p = 1.1-1.71 atm.).

3AK/TIOMEHME

PaccmoTpeHa TeopeTuyeckas mogens, onuckisaiowas 3aBucumocts I C TBepao3NeKTponmTHO-
ro AATYMKA aKTUBHOCTW KUCNOPOJA OT NapLManbHOro AaBeHWs BOAOPOAA B CMECU «aproH-BOA0-
poa-BofsHOM nap. TeopeTuyeckas 3aBucumMocTb I[IC aaTymKa oT BeNMYMHBI NAPLMANbHOTO AaB-
JIEHWA BOAOPO/A XOPOLLO COTNAcyeTCs C NPAKTUYECKON B Clly4ae BCEX TPEX UCCIEOBAHHbIX [aT-
4nKoB. [pu 3ToM OHa Hanbonee 6M3Ka K IMHEAHON ANS [aTYMKa C HUKENEBbIM U3MEPUTENbHbBIM
3neKTponoM. [laTumK C 3NeKTPOOM CPaBHEHMA HA OCHOBE BUCMYTA, Kene3a U OKcuaa enesa Fes0,
XapaKTepu3yeTcs HauMeHblwKUM 3HaveHneM IC u, KaK cnecTBrE, HAMMEHBLIUM PACXOLOM MaTe-
puana aneKkTpofa cpaBHeHUs (MOCKONbKY TOK Yepes 3TOT iaTYMK TaKKe MMeeT HauMeHbluee 3Ha-
yeHue). [11 KOHTPO/IA NpOLECca BOJOPOAHOI 0YMCTKM Hanbonee ONTUMAIbHBIM NPeaCTaBNseTcs
JATYUK C HUKENEBbIM M3MEPUTENbHBIM 3/IEKTPOLIOM U 3/IEKTPOJIOM CPABHEHMS! HA OCHOBE BUCMYTA
1 CMECU Keneso-okcup, xenesa Fes0,.

WUccnepoBaHua npoBogAaTcA npu noaaepikke MUHUCTepCTBA HAayKW M 06pa3oBaHUA

Poccuitckoit @epepauun (TK N2 16.526.12.6008).
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Constants base for calculations of fast reactors. The path to the modern state of the problems of the
further development. \ Nikolaev M.N.; Editorial board of journal «Izvestia visshikh uchebnikh zavedeniy.
Yadernaya energetica» (Communications of Hier Scools. Nuclear Power Engineering) — Obninsk, 2013.
- 12 pages, 1 illustration. — References, 14 titles.

Briefly described the history of the development of a constant ensure neutron-physical
calculations of fast reactors. Impairments in the current state are noted and tasks for further
development are formulated.
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There can be a nuclear power to competitive energy in the free market? \ Klimenko A.V.; Editorial
board of journal «Izvestia visshikh uchebnikh zavedeniy. Yadernaya energetica» (Communications of
Hier Scools. Nuclear Power Engineering) — Obninsk, 2013. — 12 pages, 7 illustrations. — References,
20 titles.

Modern nuclear power installations are noncompetitive at interest rates of economy above
10 %/year in the free market of energy. However, it does not mean, that the nuclear power in
general is noncompetitive and, especially, unprofitable. That the nuclear power had the future,
it is necessary to reconsider system of designing of nuclear power installations and a nuclear
fuel cycle.

V1K 621.181.29

Research of possibility of using thermal energy accumulators on the nuclear power plant at regulation
of frequency of current in the power network \ Bazhanov V.V., Loshchakov I.I.,Shchuklinov A.P.;
Editorial board of journal «Izvestia visshikh uchebnikh zavedeniy. Yadernaya energetica»
(Communications of Hier Scools. Nuclear Power Engineering) — Obninsk, 2013. - 8 pages, 5 illustrations.
— References, 4 titles.

The results of research proving possibility of using a system of accumulation of thermal
energy in the nuclear power plant with the VVER reactor for ensuring variable power of a
turbogenerator with the participation of the nuclear power plant in regulation of frequency
of current in a power network are given in this article. Research is conducted in relation to
one of possible versions of the project of the power unit of the nuclear power plant with the
VVER reactor of the rated power of 1200 MW and system of accumulation of thermal energy
with insignificant deviations in the thermal scheme, power and a design of system of rather
published data of the project.

V1K 621.039.57-58
Efficiency of low-power nuclear engineering for heat production \ Kursky A.S.; Editorial board of
Jjournal «Izvestia visshikh uchebnikh zavedeniy. Yadernaya energetica» (Communications of Hier Scools.
Nuclear Power Engineering) — Obninsk, 2013. — 8 pages, 3 tables, 2 illustrations. — References, 14 titles.
The paper presents the usefulness and importance of the development of small nuclear
energy. The technical and economic performance of modern reactor are given. This reactor
facility is designed for regional energy. The efficiency of vessel-type boiling water reactors
in operation of nuclear cogeneration plants and nuclear power combined cycle plants is shown.

V1K 621.039.564

Study of the functioning of the gas phase electrochemical oxygen sensor with a solid oxygenated
electrolyte under conditions which emulate process of hydrogen regeneration of circulation loops of
perspective reactors with heavy liquid metal coolants \ Ivanov LI, Storozhenko A.N., Ulyanov V.V.,
Teplyakov Yu.A., Shelemet’ev V.M., Sadovnichy R.P.; Editorial board of journal «Izvestia visshikh
uchebnikh zavedeniy. Yadernaya energetica» (Communications of Hier Scools. Nuclear Power
Engineering) - Obninsk, 2013. - 6 pages, 1 table, 6 illustrations. — References, 4 titles.

The theoretical model which describes the dependence of voltage of the gas phase
electrochemical oxygen sensor with a solid oxygenated electrolyte on partial pressure of
hydrogen in mixture «argon — hydrogen — water vapor» has been considered. This model has
been proved in experiments with gas phase electrochemical oxygen sensor with a solid
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oxygenated electrolyte with different measuring electrodes and reference electrodes. Experimental
results prove the possibility of applying of the gas phase electrochemical oxygen sensor with a
solid oxygenated electrolyte for control the content of hydrogen in gas phase of loop of reactors
with heavy liquid metal coolants.

VYAK 53.082.731:543.272.2

The study of temperature influence on the performance of conductometric hydrogen sensor element
based on Pd-Ag alloy \ Skomorokhov A.N., Shelemet'ev V.M., Askhadulin R.Sh., Storozhenko A.N.,
Skomorokhova S.N., Sitnikov I.V.; Editorial board of journal «Izvestia visshikh uchebnikh zavedeniy.
Yadernaya energetica» (Communications of Hier Scools. Nuclear Power Engineering) — Obninsk, 2013.
- 8 pages, 1 table, 4 illustrations. — References, 4 titles.

Temperature influence on such characteristics of the conductometric hydrogen sensor
elements response time and magnitude of variation of the electric resistance in the
temperature range from 180 up to 310°C has been investigated. Type of functional
dependence of variation of the electric resistance in dependence from hydrogen concentration
at various temperatures was determined.

YK 621.039.548

The methodical features of structural investigations for sodium cooling pins \ Kinyov E.A., Tsygvintsev
V.A., Barybin A.V.; Editorial board of journal «Izvestia visshikh uchebnikh zavedeniy. Yadernaya
energetica» (Communications of Hier Scools. Nuclear Power Engineering) — Obninsk, 2013. - 10 pages,
1 table, 6 illustrations. — References, 3 titles.

The specificity of rupture pin defect and gas flow pin defect are examined. It is complicated
to identify the first type of defects about its feature: initial or secondary. It is hard to localize
the other flow defect. Depth analysis is demanded of the complex investigation including
the defect modeling results. Article data illustrates the urgent need of waterless technology
is one must during preparation of faulty pins for post reactor investigations.

V1K 621.039.53
Analysis of approaches to the simulations of the processes of radioactive deposits formations on the
contour’s walls of the fast sodium reactors \ Korsun A.S., Kharitonov V.S., Filippov M.F.; Editorial
board of journal «Izvestia visshikh uchebnikh zavedeniy. Yadernaya energetica» (Communications of
Hier Scools. Nuclear Power Engineering) — Obninsk, 2013. — 5 pages. — References, 7 titles.

The paper presents analysis of approaches to the simulations of the processes of
radioactive deposits formations on the contour’s walls of the fast sodium reactors.

V1K 621.039.526.034

Design substantiation of electricity-heated reactor model construction with supercritical parameters | Avdeev
E.F., Chusov I.A., Shelegov A.S., Ukraintsev V.F., Titov D.M., Ragulin S.V.; Editorial board of journal «Izvestia
visshikh uchebnikh zavedeniy. Yadernaya energetica» (Communications of Hier Scools. Nuclear Power
Engineering) — Obninsk, 2013. — 9 pages, 4 tables, 3 illustrations. — References, 11 titles.

The paper presents the Russian concept of electrically heated supercritical reactor model.
Coolant with such parameters can enhance efficiency of facility to 45-49%. Russian concept
of new generation NPP’s based on supercritical parameters of coolant not limited only reactor
facility. The development of new electricity generating facility based on Brayton cycle with
recuperative heat exchangers is considered. Basic concept of reactor facility model is based
on transition possibility between one-way and two-way core models by minimal change in
reactor core model design. Reactor facility model has been developed with geometry distortion
with scale factor (full scale reactor/reactor model) 1:5. In this paper the main requirements
has been formulated for design of reactor model. Design justification of reactor model based
on energy equation for coolant flow and closure equations for cell and assembly model flow
rates. In the energy equation included the heat part generated by the friction and loses on
acceleration. The original system of equations was performed by iteration. Calculations were
performed for three types of media: water, carbon dioxide and Freon-134. Estimation results
of thermal-hydraulic characteristics for supercritical reactor model shows that parameter of
water, carbon dioxide and Freon-134 achieved on 31 MWt, 3,9 MWt and 4,0 MWt respectively.

146



