OT3bIB
ohHULIUATIEHOTO ONITOHEHTA
,I[\OKTOpa TeXHUYECKUX HayK, AoueHTa 'opOynoBa Baagumupa
AJleKCaHApPOBHYA

Ha auccepTannoHHyIo padoty Ilponnna Anekces Hukonaesuua
Ha TeMy «[ MOpoarHaMuKa TeIJIOHOCUTeNs B aKTUBHOM 30He peakTopoB PWR ¢
TBC—KBagpaT ¢ nepemMeInBaroMU peleTKaMi», IPeACTaBIEHHYIO Ha COUCKaHNE
yUeHOU CTeleHU KaHIuaaTa TeXHUYeCKUX HayK I10 crenuanbHocTy 2.4.9 - «SnepHsie

SHEpreTUYECKUe yCTaHOBKH, TOIUIMBHBIN UK, pPaAHalliOHHas: 0€30I1acHOCTE)

(TexHUYECKUE HAYKH)

OpmHuM w3 mpuopuTeTHBIX HampaBieHu# paszButus ['K «Pocatom» sBisercs
CO3aHHE BBICOKOTEXHOJIOTMYHBIX JKCHOPTHBIX IPOAYKTOB, NpPEIHA3HAYEHHBIX VIS
yBenudeHus 1o Poccutickoit @enepanuy Ha MUPOBOM pBIHKE siiepHoro tomnusa. AO
«OKBM AdpukanToB» pazpaboTano TeruioBsiaessomyo coopky TBC-KBappar s
peaktopoB Tura PWR, mpenHazHaueHHYIO Ui IOCTaBKH Ha 3apyOe)KHBIM aTOMHBIE
cranuud. s obecrieueHust KOHKypeHTOCHO‘CO6HOCTI/I ¢ 3apy0OexxHbBIMU pa3paboTKaMu
TpebyeTcst obecneunTh HEOOXOAUMBIN YPOBEHb HaJE)KHOCTH, 0€30IMaCHOCTH U TEXHUKO-
DKOHOMUYECKUX TOKazaTened mpu skcruryatanuu. [lns storo B TBC-KBagmpat
YCT@HaBIUBAIOTCS CIIELMAJIbHbIE IE€PEeMEelIUBAIOIIe PpEeIIeTKH C CMECUTEJIbHBIMU
JIOTIaTKaMH. Y CTaHOBKa J@HHBIX PEIIeTOK ITO3BOJISIET MHTEHCHU(HUIIUPOBATh MPOLIECCHI
TeII0O0OMEeHa M [epeMellMBaHusl TeIJIOHOCUTENIs] B AaKTUBHOM 30HE, BBIPOBHATH
Temrepatypsl o ceueHno TBC 1 MOBBICUTE 3amackl 0 KpU3Uca TeIiooOMeHa.

OueBUHO, UYTO YyCTaHOBKAa ITOJOOHBIX pEIIeTOK OKa3bIBaeT CYIIECTBEHHOE
BIMSIHHE Ha TEUeHHWe TEIUIOHOCUTENS, KOTOpoe HeoOXOOUMO YYUTHIBATH MpH
O00OCHOBaHMM  TEIUIOTEXHUYECKOW  HAIeXHOCTH.  VI3yueHWe  paclpeneieHUs
FMAPOJMHAMUYECKUX IIapaMeTpOB IIOTOKA TEIUIOHOCHUTENSA 3a IepeMEelINBaIOLIUMU
pelIeTKaMy MTO3BOJIUT HE TOJIBKO MPOBECTH T'MAPABINYECKUN pacyeT aKTHBHBIA 30HBI C
YYETOM HX BIUSAHUS, HO U OLEHUTh 3(QPEeKTUBHOCTh NPUHATHIX KOHCTPYKTHBHBIX

pELIEHUN.



[TosToMy Tema [AHCCEPTALIMOHHOM paboTBI COBpeMeHHa U 0e3yCIOBHO
aKTyaJlbHa, a pe3yJIbTaTbhl, ITOJIY4YCHHbIE IIPH €€ BBINOJIHEHUH, IO3BOJAT YTOYHHTH
METOJMKM TEIUTOTHAPABIMYECKOr0 pacdyera aKTUBHBIX 30H peakTopoB PWR ¢
JATbHEUIITUM 000CHOBAaHUEM TEIUIOTEXHUYECKON HaJe)KHOCTH.

['pamMOoTHO oOmpeneneHa Ieab paboThl — Ha OCHOBAaHHM OKCIEPUMEHTaIbHBIX
JIAHHBIX  ONpEeNeNuTh 000O0IIaromue 3aBUCHMOCTH,  OIMCBHIBAIOIIME  BIIMSHHE
reOMETPHYECKUX  IapaMeTpOB  CMECHUTENBHBIX JIOATOK Ha  pachpeleseHue
THIPOAUHAMUYECKUX ITapaMeTpOB TEIJIOHOCUTENs. JIOCTHIKEHHE DTOM LN IO3BOJIUT
[IPOEKTHPOBaTh HOBBIE KOHCTPYKLIMM II€pPEeMELINBAIOIINX pPEIIETOK ¢ 3apaHee
CIIPOTHO3UPOBAHHBIM pacIipeielIeHHeM N1apaMeTpOB.

JIns  OOCTHIXKEHHWs IIOCTaBJICHHOW LENM aBTOPOM IPOBEAEH  KOMINIEKC
5KCIIEPUMEHTAIBHBIX UCCIIeIOBaHuM 110 u3y4deHuro rugpoauHamuku B TBC-Kpazpar 3a
MIEPEMEIINBAIONIAMHI PEIIETKaMU C Pa3IUYHBIMH BHAAMH CMECUTENIBHBIX JIONATOK,
KOTOpBIE OTIIMYAIOTCS POPMOH, pazMepaMu, yriiaMy OTTH0a U cXeMaMH pacIioIOKEHHUS.
Hccnenosano pacnpeneneHue TUOPOAVMHAMUAYECKUX  I1apaMeTpoB  IIOTOKa
TETJIOHOCUTENIS B PETYJISIPHBIX sSUelKax U B suelikax 00J1acTH HalpaBIIAIOLIEr0 KaHaa.
B xone wuccnenoBaHui 060CHOBaHA HEOOXOIMMOCTh YCTaHOBKH JOTOJHHTENBHBIX
JIOTIATOK B siuefikax oOJacTH HAaNpaBISIOLIEro KaHala W OIpeleseHa ONTHMajbHas
cXeMa pacIloJIOKEeHUsI JIONATOK, KOTOpas IIO3BOJISET IOJNYYUThH pPaBHOMEPHOE
pacmpefieJieHde THOPOAMHAMUYECKHX IapameTrpoB 1o cedenuto TBC. Apropom
JIUCCEpPTAIlHU BIIEPBBIE IOJNyYeHBI O0OOIIAroIIe 3aBUCUMOCTH, XapaKTepU3yHOIIUe
BIIMSIHHE T€OMETPUYECKHX MapaMeTpOB CMECUTENIbHBIX JIONATOK Ha THAPaBIHYECKOe
COMIPOTUBJIEHHE  DELIeTOK, JUIMHY 3aTyXaHWsl IIONEPEeYHBIX  CKOpOCTed U
MexbsdelikoBoro oomena. Kpome toro, B pabore HpeanoXeH CIOCOO OIpeaeIeHHs
ko duirenTa TypOyIeHTHOH nu(y3un Ha OCHOBAHHH SKCIICPUMEHTATBHBIX JaHHBIX
O pacrpefie/leHH aKCHaJIbHBIX M ITOTNIEPEYHBIX CKOPOCTEH TEIUIOHOCHUTENS, a TaKKe
NAHHBIX OSKCIEPHUMEHTAJbHBIX HCCIENOBAaHUNA C HCIONb30BAHUEM KOHTPACTHOM
pUMeCH KaK MHIUKaTOpa JBUKEHUS TEIIIOHOCUTEIS.

Bce ot pesynbpTaThl SABISAIOTCS HOBBIMH. PaboTa BBINONHEHAa Ha BBICOKOM

METOIUYEeCKOM YypOBHe, Hapsay ¢ MoapoOHBIM 0030poM paboT 1O TeMaTHKe
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MCCIIEOBAHUS TIPUBOAUTCS OOJNbIIAasi METOJMYECKash YacTh C NCTAJBHBIM ONHCAHHEM
M3MepseMBIX BEJIMYKH, CIIOCO00B U3MEPEHHUs, KOHCTPYKIHeH [aTYMKOB. B 3aKIro4eHnn
J:chcepTauHOHHbﬁ paboThl MpPHUBEAEHBI €e OCHOBHBIE BBIBOJIBI, MOATBEPXKAAIONIME ee
HAYYHYI0O HOBH3HY H NPAKTHYECKYI0 HEHHOCTD.

JIoCTOBEPHOCTD TIOJYYEHHBIX Pe3yJIbTaTOB OOOCHOBBIBAETCS HCIIOJIB30BAaHUEM
aIpOOMPOBAHHBIX METOIUK U3MEPEeHHH, MHCTPYMEHTAIBHO IOBEPEHHBIX NPHUOOPOB U
JTATYNKOB U3MEpPEHUsl.

Bo BBemennn 00OCHOBaHa aKTyaJlbHOCTh IIPOBEJECHHBIX B JAUCCEPTALUH
MCCIIEIOBAHMM, OMpe/IesieHbl LeMd U 3aJadd paboTel, yKa3aHbl €e Hay4Has HOBH3HA U
NpaKkTU4YecKasi IEeHHOCTH.

B nepBoii riiaBe aBTOp IPOBEN aHAIM3 IMyOJIMKAaLKMA B IEPENOBBIX HAayYHBIX
M3JAHUAX C pe3yldbTaTaMH WCCIE[AOBAHMH THIPOIMHAMMKM M TeIIoOOMeHa B
TETIOBBIAEIAIONIMX COOPKax PEaKTOPOB C BOJSHBIM TEIUIOHOCHTENEM. B Xoze aHanu3a
pacCMOTPEHBI pe3yJIbTaThl UCCIIeIOBaHUH, CIIOCOOB! U CPEACTBA U3MEPEHHUS, ITOAXOAbI K
[POEKTUPOBAHKWIO W H3TOTOBICHUIO SKCIIEPHMEHTAIBHBEIX MOJENel, KOHCTPYKIHH
COBPEMEHHBIX ITIEPEMEIINBAIOIINX YCTPOHCTB, NPUMEHSEMBIX B TEIUIOBBIICILIOMINX
cOopkax. )

Bo BTOpoii riiaBe aBTOpP INpPHUBEN OINKCAaHHE MCCIIEA0BATEILCKOIO CTEH/A,
W3MEPUTENILHOTO ~ KOMIUIEKCA,  METONOJOTMH  HCCIE€NOBAaHMH U METOIUKU
3KCTIEPUMEHTOB.

B Tperbeii riiaBe NPUBOISATCS COBEPLIEHHO HOBBIE Pe3yJIbTAaThl MCCIIENOBAHUM
IUAPOJMHAMUKH TEIUIOHOCUTENS 3a INepeMEIlNBAOIIMMK PEIIETKAaMU C PasIHYHbIMU
CMECHTENBHBIMU JIOMIATKAaMH B O0JIACTH pEryJsApHBIX s4eeK, a Takke o0jacTu
HampaB/sIONIEro KaHana. bonbinas LEHHOCTh paboThl 3aKJIOYaeTCs B TOM, 4TO
OnpefieieHa CXeMa pAaclOJIOKEHHsI CMECHTENBHBIX JIONAaTOK B s4YelKax 00JacTH
HAMpaBJISIONIEr0 KaHajla, I103BOJAIOINAS IOIyYHUTh PABHOMEPHOE pacIpe/ieieHne
THIPOJUHAMHYECKUX XapaKTEepUCTHK B OTOH 001acTd, a Takke OIpelesieHbl
00o01Iarolye 3aBUCUMOCTH, ITO3BOJIAIOIIME IIPOEKTHUPOBATh HOBBIE KOHCTPYKIIMH
MepeMeIluBaOLIIX peLIeToK C IPOTHO3UPYEMBIM pacripenieneHneM

F’MAPOAMHAMHAYCCKUX IIapaMeTpPOB. HOJ’Iy‘-IeHHBIe OIIBITHBIC JaHHBIE MOTIYT OBITH
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UCIIONIB30BaHbl B KauecTBe BanuaauuoHHoW 6a3bl miss CFD mporpaMM UM MHKEHEPHBIX
TEIUIOTUIPABINYECKUX KOMIOB.

B quBebToﬁ riaBe IIPeICTaBIIeH MeTOA ompeneieHus KodhduuneHTta
TypOynentHoi nuddysuun B TBC-Ksagpar. IlpoBemeHa OLEHKa  BIHSHHUS
MepeMeIlMBaIoLUX PeleToK Ha TypOyneHTHyo auddy3uto, mokazaHa He0OX0AUMOCTh
ee ydera IIpH POBEJSHUH TEIUIOTHAPABINYECKOr0 pacyeTa akTHBHOMN 30HBI.

[Io paboTe MOXKHO BBIAEIHUTE CIeAYIOLIAE 3aMeYaHus:

1. He moHATHO, YTO aBTOp MMeEET BBUIY B CTENEHU pa3pabOTaHHOCTH TEMBI
JHUCCepPTaLUU 110 BBIOOPOM ONTUMANIBHBIX METOZOB IIPOBENEHUS UCCIIeI0BaH I ?

2. Ha ctpanune 9-10 aBTOp NpuUBOAUT pa3Hble KOHCTPYKLHH MEPEMEIINBAIOIINX
pELIETOK, CPaBHUBAET MEXIy HHUMU HMHTEHCUBHOCTH IIPOLECCOB IEPEMEIINBAHMUS
TEIUIOHOCUTENS, KO3(G(UIUEHTOB CONPOTUBICHUS C LENbI0 BO3IEHUCTBUS Ha IOTOK
TEIUIOHOCHUTENISL U MOBBIIIEHUS 3araca 10 Kpu3uca Terioornayn. Ho He ymoMmuHaer o
ISITHE KOHTaKTa PEeIIeTKH C [IOBEPXHOCTHIO TBAJIA, OT KOTOPOrO 3aBUCUT TEIIOOOMEH B
HTOM MecTe 000JIOUKH TBIJIA.

3. Ouenp TpyaHO mnpouuTarh pUCYHOK 1.3. HeT oOo3HayeHH# MOACTPOUHBIX
HaJKCcel Ha pUCYHKe. )

4.B BBIBOZAx IO IepBOM TIJIaBe aBTOp JellaeT BBIBOL, YTO Hauboiee
paclpoCTpaHEHHBIMH JJIEMEHTaMU [l JUCTAHIUPOBAaHUS TBIJIOB B peLIETKaX
SIBIIAIOTCS pa3/IMYHbIe IIPYKUHUCTBIE 3JIEMEHTHI. [Ipy>XKHHHUCTBIE 3JIEMEHTHI 3TO XOPOIIIO
wii 1ioxo? Ha MoH B3I 3TO HaKIaAbIBaeT OIpeesIeHHbIE OrpaHUYeHUs Ha
MaTepHal dJIeMeHTa.

5.B TperbeM BBEIBOIE IO TMEpBOM TJaBe ISl M3Y4YeHHUS TIIOJed CKOpocCTei
terioHocurenss B TBC  onTUManbHBIM — pelleHHeM  SBISIETCS  [IpUMEHEHHe
MTHEBMOMETPHYCCKHX NATYMKOB HA adpPOIAUHAMUYECKHX CTEHJAAX, HO JOCTATOYHBIX
J0Ka3aTeNbCTB JIsl 3TOTO HET. o

6. B maTOM myHKTE BEIBOJOB IO NIEPBOH IJIaBe AUCCEPTAHTOM YCTAHOBJIEHO, YTO
BIMSHHE KOHCTPYKLIMHM II€PEMEIIMBAIOIINX pPEeHIETOK Ha IIOTOK TEIUIOHOCUTEIIS

OLIEHMBAETCs paclpeieJICHHEM OCEBBIX U MONEePEYHBIX CKOPOCTEH BUXPEBOH CTPYKTYPBI

MOTOKa M KOIQOUIUEHTY TUAPABINYECKOTO COMPOTHUBIEHHS. MOXHO IH 3TH
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COOTHOILEHHs  CuuTaTh  3a  Kpurepud  3(¢ektuBHOCTH  3(QGHEKTUBHOCTH
NEePEMEILIUBAIOIIUX PEIIETOK.

7.Tlo cxeme FCCIIe0BATENBCKOIO CTEHIAa MMeeTcsl CIeAyIoIIuii Bompoc (pHc.
2.1). TToyeMy 3a yCIIOKOMTEIBHBIM Y4aCTKOM 7 HaxoquTcs AU y30p, KOTOPBIA MOKET
CHOBa C(POPMHPOBATH ITyJIbCALIUU?

8. Jis  W3MepeHHs  CKOpPOCTeH  aBTOp  HCIONB3yeT  IATHKaHAIbHBIN
THEBMOMETPHUYECKHM 30HJ, HO HE IIOHSATHO, KaK YYMUTBHIBAJIIOCH IIPU OIPEIeIeHUU
CKOPOCTH BJIMSIHME JOTOJHUTEIBHOTO NCTOYHNKA COIPOTHBIIEHHUS CaMOro 30Ha?

9.Ha crpanune 114 aBTOp HccIenyeT SKCIEPHMEHTAIbHBIE MOIEIH C
peILIeTKaMH, Y KOTOPBIX MEHSUICS YroJl OTrHba JIONaToK U GopmMa JIONaToK, BEIOMpanack
TaKUM 00pa3oM, dYTOOBI 3aTEHEHHE IIONEPEYHOr0 CEYEHHUS DJIEMEHTapHBIX SYeeK
OCTaBaJIOCh MMOCTOSTHHBIM. UTO )K€ MEHSI0Ch?

10. B BeIBOmax IO TpeThedl IWlaBe HEMNOHATHO II0YEMY HET BBIBOJOB O
palHOHAIEHOM PACCTOSIHUU MEXAY peIIETKaMH?

11.Tlo wuccnenoBaHuMsM TruapoAvHaMuku TeruioHocutens B TBC-Ksamparte
METOJOM KOHTPacTHOHW IIPUMECH HE XBaTaeT MeTPOJOTHYEeCKOH HpopaboTKH
9KCIIEPUMEHTA 10 TOYHOCTH U3MEPEHUN.

[MpuBeneHHbIE 3aMeyaHHs HE BIUAIOT Ha OOIIMH BBICOKHH YPOBEHb WU
PaKTUYECKYIO0 [[EHHOCTh AUCCEpPTAaIMH, KOTopas IpeicTaBiIseT cO0OH 3aKOHYEHHYIO
Hay4HO-KBaTM(DUKALIMOHHYIO paboTy. ABTOpedepaT COOTBETCTBYET IHCCEpTAIlHH,
OTpakaeT ee CoJep)KaHue U pe3yIbTaThl pabOTHI.

B nuccepranuonHo#i pabote GpakToB 3aMMCTBOBAHHS MaTeprajoB 0e3 CCHUIOK Ha
aBTOPOB (COABTOPOB) WJIM HAYyYHBIX PaboT Oe3 yKa3aHMs MCTOYHHMKA 3aMMCTBOBAHUs HE
BBISIBJICHO.

Takum oOpasom, [uccepranuoHHas pabora Ha TeMmy «l'HAponMHAMHUKA
TEIUIOHOCHTENIT B  aKkTUBHOM 30He peakropoB PWR ¢  TBC-Ksagpar ¢
MEePEMENIMBAIONIMMHI  PEIIETKAMH» IOJHOCTBIO COOTBETCTBYeT TpeOOBaHMAM I1.9
[TosoXeHUsT O IMOpSAKe MPUCYXAeHUs yueHBIX crermeHedt oT 24.09.2013 r. Ne 842,
NpeabsBIsieMbIM K JUCCEpTAalUsM Ha COHMCKaHWE YYEHOM CTEleHH KaHIuaara

TCXHUYECKHX HayK, a €€ aBTOp HpOHI’IH Anexceit HuxomaeBu4 3aCJIy>KHUBacT
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MPUCYXACHUS €My YUYeHOMN CTENEeHU KaHAWIaTa TeXHUYECKUX HAayK II0 CIIEHUabHOCTH
249 SpepHbple »JHeEpreTUYeCKHe YCTAHOBKM, TOIUIMBHBIA LMKJI, paJdalliOHHAs
0e30macHOCTh (TéXHI/IquKI/Ie HayKH).

HeoGxonuMble cBeaeHUsT MPENOCTABISIIO M COIVIACEH Ha pasMELIEHHEe ITUX
CBEEHWA U OT3bIBa Ha OQUIMAIbHOM caiTe Bameill opraHu3allid U B CETH
«uTepueT», B coorBerctBUU C «llopsinkoM pasmemenus B cetd «HHTepHeT
uHpopManuy, HeoOxomuMoM s ofecnedeHus MOpsaKa INPUCYKIACHHUsS YYEeHBIX

CTeTeHen», yTBEp)KAeHHbIM Iprka3zoM MunoOpHayku PO ot 16.04.2014 Ne 326.

JI.T.H., IO1eHT, nmpodeccop Kadeapbl
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[Tognuce I'opOyHnoBa B.A. 3aBepsito
VYuéHBIll ceKpeTapb COBETA W ?_-‘i' '
S 2550
«VIBaHOBCKHMH rocy}lapc e'!gﬂ%i e
\‘“

4
( Breuirusa
IOnusa BanuMoBHa



