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YCTPOMCTBO 3AIIUTHI ATEPHOI'O PEAKTOPA

Obaacms mexuuxu

Hzo0peTeHne OTHOCHUTCSl K SIEPHOM SHEPreTHUKEe, MPEKAe BCEro, K PeakTopaM Majioi
MOIIIHOCTH C BBICOKOTEMIIEPATYPHBIMH TEIUIOHOCUTENSIMU (KUIKHUE METAJUIbI, PACILIABICHHbIE
COJIM, TeNWH, BONA CBEPXKPUTHYECKOTO JABJECHHUsS), KOTOPbIE HMEIOT JOCTATOYHBINA 3arac
paboTOCTIOCOOHOCTH TB3JIOB IO TEMITEPATYPE OT MAKCUMAJIBHOMN TEMITEPaTyPhl TEIUIOHOCUTENIS HA

BBIXOA€ U3 AKTHUBHOI 30HBI.

Vposeno mexnuxu

Haubonee Tspkenble aBapuy B PEaKTOpax, KOTOPBIE MOTYT MPUBECTH K TOBPEKIECHHUIO
TOIUIMBAa U BBIXOJY PaJMOAKTUBHOCTH, CBSI3aHbI IEPErPEBOM TEIJIOBBIAENAIOIUX 3JIEMEHTOB
(TB3:) BBIIE TpenenoB OE30MacHOCTH SKCIUIyaTallMd IPH  TOBBIIIEHUH TEMIEpPaTypbl
TETUIOHOCHUTENSI HA BBIXOJIE U3 aKTMBHOM 30HBI BbILIE AOMYCTUMBIX 3HaYeHUH. [IpuanHel Takoro
MOBBIIIEHHS TEMITEPATYPBI MOTYT OBITh CBsI3aHBI JJUOO CO CHIKEHHEM PAcXO/a TETJIOHOCUTEIS,
100 C MOBBILIEHHEM MOIIHOCTH PEAKTOpa, JUOO C YXYALIEHHEM OTBOZAA TeIula OT TBAJIOB, OT
TETUIOHOCUTEJIS, INOO COYeTAaHHEM YKa3aHHbIX MPHYHH.

JInst uckIro4eHust MOAOOHBIX aBapHil BO BCEX PEAKTOPAX IO HJIEKTPUYECKOMY CHUTHAIY
HOBBILICHUS] TEMITEPATypbl TEIUIOHOCUTEJST BBIIE 3aJaHHOIO 3HAa4YeHus, (HopMHpPyeMOMYy B
cucreme yrpasnenus u 3amuthl (CY3) peakropa, MpeayCMOTPEH OCTAHOB SIIEPHOTO peakTopa
(SIP) mytem cpabaThiBanusi aBapuitHOl 3auutsl (A3) peaktopa. ITo 3ToMy curHany oOMOTKH
3NIEKTPOMArHUTOB, yaep:kuBarouux nornomaromue crepxkau (IIC) A3 BHe akTUBHOW 30HBI
obecrounBatotcs, u IIC A3 nmon peficTBHEM MPY>KUH, CHIIbI TPABUTALIMN HITH aPXUMETOBOH CHIIBI
(ecnm mornomaromue crep>kHu A3 001aar0T TUIABYYECThIO B TEIUIOHOCHTENE M BO B3BEACHHOM
COCTOSTHUHM pa3MeIeHbl 1O/l aKTUBHOW 30HOH) BBOASTCS B aKTHBHYIO 30HY U OCTaHABIUBAIOT
LHeNnHyr peaknuio nenenuss B peakrtope (cm. M. A, EwmenbsnoB, A U. Edanos u JIB.
KoncrantnHoB. «HayuHO-TeXHUYECKHE OCHOBBI YIIPABICHUS SIEPHBIMU peakTopamu, MocCkBa,
Oueprouznar, 1981). Oto Tpagnumonnas cucrema CY3.

B Takoit Tpamuumonnoii cucteme CY3, HecMOTpsi Ha HEOOXOIUMOE pPe3epPBHPOBAHUE,
uMmeercsi BepoATHOCTh HecpabarbBanusa 1IC A3 u3-3a HENpOXOXKAEGHUS YIPABISIFOIINX
3JIEKTPUYECKUX CHUTHAJIOB B ClIy4ae MHOXECTBEHHbIX OTKa30B B CVY3 WM yMBIIJIEHHOTO

NPEBEHTUBHOIO CKPBITOTO 3JO0HAMEPEHHOIO BMEINATEJIbCTBA B SJEKTpUYEcKyro cxemy CVY3.
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Kpowme Toro, s¢pdextusnocts IIC A3 B TpanunuonHoi CY3 P 00bMHO MeHbIIE CyMMapHOTO
3armaca peakTHMBHOCTH Ha BBITOPAHHE, TEMIIEPATYPHO-MOIIHOCTHbIE 3(PQPEeKThl PEAKTUBHOCTH U
peryaupoBanue MomHoctd, KommeHcupyemoro IIC, semonsstomumu 3t pyHknun (I1C
BKJIFOUAIOT B Ce€0sl KOMIIEHCHPYIOLIME CTepKHH U perynupyromue crepxuu). I[Tostomy npu
HECAaHKIIMOHUPOBAHHOM BBICBOOOXKIEHNH 3araca PeakTUBHOCTH, CKOMIIEHCHPOBAHHOTO 3THUMH
IIC (MHOXECTBEHHBIE OTKa3bl B CHUCTEME VIPABJIECHUS, YMBIIJIEHHOE IPEBEHTUBHOE
3JIOHAMEPEHHOE CKPBITOE BMEIIATENILCTBO B dJIekTpuueckyto cxemy CY3), Oyaer Hem30eKHbIM
NIOBBIIIEHHE TEMIIEPATYPhI B AKTUBHOMN 30HE BBILIE TONYCTHMbIX 3HAYSHHUH U IJIABJIEHUE TOTUINBA,
MIPUBOZSIIIEE K TSKEJION aBapyH.

HzBecTHa cucrema A3 macCUBHOTO THIA, CpabaThIBAKOIIAS IO MOBBIIEHUIO TEMITEPATYPBI
TETUIOHOCHUTEJSI U YCTPAHSIIOLIAst HEIOCTATOK PACCMOTPEHHOM BBIIIE TPATULIMOHHONW CHCTEMBI A3,
CBSI3aHHBIH C BO3MOYKHBIM HEITPOXOXKIECHHEM 3JIEKTPHUECKNX CUTHAJIOB Ha cpabaTeiBanue A3 1o
NOBBIIIEHUIO  TEMIIEPAaTypbl  TEIUIOHOCHTENsI  BBIIIE  33JaHHOTO  3HAYEHUs.  JTO
npsimozeiicTayromas A3.

B npsimoneticTByromeii cucremMe A3 MacCUBHOTO THUIA YCTPOWCTBA, yaeprkusaromue [1C
A3 BHe akTUBHOW 30HBI (TaKMMM YCTPOMCTBAMH SIBIISIFOTCS, HAmNpUMep, IUIABKHE 3aMKH,
OMMeTaITMYeCKre 3aMKH, YCTPOWMCTBA HA OCHOBE CIUiaBoB ¢ 3(pdexrom mamstu Gopwmsl,
3JIEKTPOMArHUTHBIE 3aMKH U3 MaTepHajia C COOTBETCTBYIOIIEH Toukoi Kropu u ip.), He CBsi3aHbI
snekrpuueckumu nernsMu ¢ CY3 u  cpabaThiBalOT HEMOCPEACTBEHHO TIPH MOBBIIEHUU
TEMIIepPaTyphbl TETUIOHOCUTEJS BBILIE 3aJaHHOrO 3HaueHMs. Takue yCcTpoicTBa pacCMOTPEHBI B
nokymente MAT'ATO «Passive Shutdown Systems for Fast Neutron Reactors», IAEA Nuclear
Energy Series No. NR-T-1.16, International Atomic Energy Agency, Vienna, 2020. ITpu stom I1C
A3, Takke KaKk M B pACCMOTPEHHOM BBILIE CIIydae TPAIULMOHHOW A3, MO AEHCTBUEM MPYKUH
W/ CHJTBI TPABUTALIMHM BBOASATCS B AKTHBHYIO 30HY.

HenocraTtkamu npsimozeiicTByroieii cucreMbl A3 MacCUBHOIO TUIA SIBIISIETCS TO, YTO OHA
MOXET pacCMaTPHUBATBCS TOJBKO Kak JOMOJHUTENbHas aBapuiiHas 3ammrta (JA3) k
TpaguIMOHHON cucteme A3 ¢ syekTpoMarHUTHBIM yaepxkanuem 1IC A3, cpabarsiBaroiueil He
TOJIBKO T10 3JIEKTPUYECKIM CHUTHAJIaM IOBBILICHUS TEMIIEPATYPhI BBIIIE 33JaHHOTO 3HAUEHUS], HO
U TI0 IPYTUM 3JIEKTPUUYECKUM cUrHaiaM A3 (ToBbILIeHNE MOLTHOCTH SIP, ymMeHbIneHne nepuona
pa3roHa, APYTUX TEXHOJOTHYECKUH CHTHAJIOB, HAIIPUMED, MOBBILICHUE ABJICHUS, OTKIIFOYCHUE
HACOCOB | JIp.) a TakK:Ke TO, Ipu cpadaThbIBAHUK TAKOW MPSIMOAEHCTBYIOMIEH A3 MACCHBHOTO THIA
He mHUnuupyercs cpabareiBanue Bcex IIC ¢ 3IeKTPOMAarHUTHBIM YAEp)KaHHEM B 3aJaHHOM
NOJIOXKEHUH, B TOM YHCJIE, KOMIEHCHPYIOIINX 3arlac PEaKTUBHOCTU HAa BBITOPAHHE, OTPABJICHUE,
TEMIIEPATyPHO-MOIIHOCTHBIE 3((EKThl PEaKTHBHOCTH, PETYJIHMPOBaHME MOIIHOCTU. B ciydae

HECAHKIMOHHUPOBAHHOI'O U3BJICUCHUS 9THUX CTep)I(HefI W3 aKTUBHOM 30HbBI H BbICBO60)K)IeHI/II/I MU
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BCEr0 3araca PEeakTUBHOCTH (MHOJKECTBEHHBIE OTKa3bl B CHCTEME YIIPABIEHHS, YMBIIIIEHHOE
NPEBEHTHBHOE 3JIOHAMEPEHHOE CKPBITOE BMEIIATENbCTBO B AJIEKTPHUECKYIO cxeMy A3) Oyner
HeM30€XXHBIM TIOBBILIEHHE TEMIIEPAaTypbl B aKTHMBHON 30HE BBILIE JONMYCTUMBIX 3HAYEHHH U
IJIABJIEHUE TOIUINBA C TSDKEJIBIMU NOCIEACTBUSMU.

U3 narenra CIIA US4076587 (G21C7/12, G21C9/00, G21C9/027; ony6un. 22.08.1972)
U3BECTHO IJIABKOE YCTPOMCTBO U MPUMEHEHNE YKA3aHHOTO IJIABKOIO YCTPONCTBA B KOHCTPYKLIMH
CUCTeMBbI aBapuitHOro oTkIIt0ueHus1 SAP. 310 miiaBkoe ycTpONHCTBO AJIsi CHCTEMbI aBTOMAaTUYECKOTO
aBAPUITHOTO OTKJIFOUYEHHUS] B OBICTPBIX PEaKTOpaX B HOPMAJBbHBIX YCJIOBHSIX SKCILIyaTalUU
yIE€PKUBAET MOTJIOTUTENIb HEHTPOHOB BbIIIE AKTUBHOW 30HBI, HO BBICBOOOKIAET €ro B CBOOOIHOM
NaJIeHNH B HIDKHIOK 4acTh 00CamHON TpyObl HA YPOBHE aKTUBHOW 30HBI PEAKTOpPA B PE3yJIbTAaTe
IUIABJIEHUS TJIABKOTO MPEeNOXpaHUTEeNs, pa3MELleHHOrO HUKE IMOTJIOLAOIINX HEUTPOHBI Macc,
Koraa paboune XapakTePUCTUKH, TAKHUE KaK TEMIIEPaTypa, JOCTUTAI0T YPOBHS, MPEBBILIAIOIIETO
3amaHHbIi opor. IIpu 3TOM MOrJIoTHTENs HEHTPOHOB PACHOIOKEH BHYTPH 00CaaHON TpPyOHI,
W30JIMPOBAHHON OT TEIUIOHOCHTEIS, PA3MELIEHHON B TOIJIMBHOM Oake.

HenoctaTkoM maHHOrO TEXHMYECKOTO pEIIeHHs SBJSETCS TO, NPU CpabaTbIBAaHUU
IJIABKOT'O YCTPOMCTBA MPH MOBBILIEHUH TEMIIEPATYPbl TEIIOHOCUTEJIS BbILLIE 3aJaHHOTO 3HAUEHMUSI
B aKTHUBHYIO 30HY BBOAMTCS TOJIBKO MOTJIOTUTENb HEUTPOHOB, COMEPIKAIUICS B yexiiax oOcagHon
TpyOBI BbILIE TUIABKOTO YCTPOKCTBA, a Bce octaiibHbIe [1C Tpamumonnoit CY3, yaep:xuBaembie B
3alaHHOM TOJIOKEHUH 3JIEKTPOMArHUTHBIMHM 3aMKaMH, IPU HENPOXOXAEHUU 3JIEKTPUUYECKHUX
CUTHAJOB Ha cpalarbiBaHue A3 B aKTUBHYKO 30HY HE BBOZSTCS, YTO MOXKET HPUBECTH K
IJIABJIEHUIO TOILJINBA.

H3BeCcTHO Takke yCTPOMCTBO 3auThl P Ha OBICTPBIX HEUTPOHAX COMNIACHO MaTeHTy P®
RU2539356 (G21C7/00; ony6u1. 20.01.2015), B koTopom obecnieueHo cpabarbiBanue Bcex [1C A3
NP HENPOXOKACHUU JJIEKTPHYECKHX CUTHAJIOB HAa MX CpabaThbIBAHME WMJIM OTKa3e MPHBOJOB
cTepkHell A3 mpu MOBBILIEHUH TEMIIEpaTypbl TEINIOHOCUTEINS BbIIIE 3aJlaHHOTO 3HA4YeHUs, I10
kpaiineli mepe, Ha omgHoM IIC A3. DT0 nmocTuraercs 3a CHET UCIMOJB30BAHUS TEPMHUECKOTO
pazpequnuTenst [IC A3, B KOTOpOM NpUMEHSIETCSl MaTepuall, TEPSIOIHI CBOM MAarHUTHbBIC
CBOMCTBa NpHU MOBBILIEHUH TEMIEPAaTypbl HATPUsl, BBIXOIALIEr0 W3 AKTUBHOW 30HBI, BbIIIE
temneparypbl Kropu. Ilpu 3ToM mornomaromnuii crep:keHs (MM MOrJIomamue crepxan) A3
BMECTE C SIKOPEM YAEP KUBAIOLIETO 3JIEKTPOMArHUTa BBOAUTCS B aKTUBHYIO 30HY 3a CUET CHJIBI
TSKECTH U YCKOPSIIOLUX TMPYKUH, a OCTallbHblE CTep:kHU A3, TemrepaTypa TEIUIOHOCUTENs Ha
MarHUTONPOBOJIAX KOTOPBIX €lle He OCTUra Touku Kropu, Tak:ke BBOASTCS B aKTUBHYIO 30HY 32
CUeT pa3MbIKaHUsS pesie NPU MaJeHUU SIKOpS TEPMUYECKOTO Pa3beIUHUTENsl BMECTE C MEPBBIM

cTepkHeM A3, TemrepaTypa MarHUTOIIPOBOAA KOTOpPOro mpesbicuia Touky Kropu, u paspreia
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DJIEKTPUYECKON Ilemrd OOMOTOK (KaTyIIeK) YAEePKUBAIOIINX SJIEKTPOMArHUTOB OCTAJbHBIX
cTepkHel A3.

K HemocTaTkaM JaHHOTO TEXHUYECKOIO PELIEHMs], KOTOPOE MOXHO paccMaTpUBaTh Kak
HanOoJee ONM3KHIA aHAJIOT HACTOALIETrO N300PETEHNUs, OTHOCSTCS CIEAYIOLIHE.

IIpexxne Bcero, MaHHOE W3BECTHOE YCTPOMCTBO 3amuThl SIP Ha OBICTPBIX HEWTPOHAX
MOXKHO  HCIHOJBb30BaThb TOJBKO B  PEAKTOpax C  TEIUIOHOCHTENSIMH,  OOJagaroIiMu
OU3JIEKTPUUECKUMU CBOMCTBaMH. B ciyyae MIPUMEHEHUs 3JIEKTPONPOBOIHBIX
KUJKOMETAJUTHUECKUX TeTNIOHOCHTENEH, MPUMEHSIEMBIX B OBICTPBIX PEAKTOPax, KOHTAKTHI pelie
OyayT 3aMKHYTBI BCErJa, MOCKOJbKY B BBIMIEYTIOMSHYTOM IMATEHTE MArHUTOIPOBOIBI M pejie
pa3sMellleHbl B KOpIyCe peakTopa, 3alOoJHEHHOM >KUIKOMETAIINYECKUM TEeIJIOHOCUTEIEM.
Hcnonb3oBaHue e H30JIMPOBAHHBIX OT TETJIOHOCUTENS 4eXJIOB s pa3melneHus B Hux I[1IC A3 ¢
TEPMUYECKHIMH M 3JIEKTPUUECKUMH pa3beIUHUTEISIMH (pejie) B pPeakTopax C IONEePEeYHbIM
nepeMeIeHIeM TPUBONIOB CTepikHEN A3, pacmoioKeHHBIX, KaK yka3zaHo B mateHTe RU2539356,
Ha BpaLIaIUXcs MpoOKax, 00eCHeunBaOINX BO3MOXKHOCTh YACTUYHBIX MEPErPy30K TOIUINBA,
TEXHUYECKU HEOCYIIECTBUMO.

DNeKTpUUECKOe COeTUHEHNE TOIBIKHBIX KOHTAKTOB pesieé ¢ OOMOTKaMH (KaTyIIKaMH)
Y AP KUBAIOIINX JJIEKTPOMArHUTOB CTEpkHEH A3, OCYIIECTBIISIETCS C MOMOIINBIO0 THOKUX KaOeei,
OMBIBA€MbIX  KUIKOMETAIJIMYECKUM TeryioHocuTeneM. (OOecrnedeHne HMX HAJEKHOCTH B
PEAKTOPHBIX YCIOBHSX MPENCTABISAET COO0H TPYAHO pa3peluMyto 3a1ady.

HanexHOCTh 37€KTpUUeCKOro KOHTAaKTa B pesie IPU UCIHOJIb30BAHUU B PEAKTOpPE Jaxe
TETUIOHOCUTENSA, OOJaNaloIero AMAJIEKTPUYeCKUMUA CBOMCTBAMM, TPYIHO OOECHeunTh H3-3a
BHOPALIMOHHOTO, KOPPO3HOHHOTO, PAaAMALMOHHOTO W TEPMOMEXaHUYECKOrO BO3JEHCTBHI,
MOCKOJIbKY peJie pa3MeIleHbl B MOTOKE ropsvYero TEIUIOHOCUTENS] B BBICOKHX paJAHaLlOHHBIX
NOJISIX HEUTPOHHOTO U FaMMa M3JIyYEHUH, a TaKXKe U3-3a UICKPOOOpa30OBaHUs TPH MHOTOKPATHOM
cpabatbiBanuu A3.

Hanee, npu cpabaTeiBanuu 3asBJeHHOTO B mateHTe RU2539356 ycrpoiicrsa 3amuTs! AP
1o npesbileHuto Touku Kropu B akTuBHY0 30HY He BBozATcs [1C Tpaguimonsoit CY3, npuBonbl
KOTOPBIX OCHAIIEHbl 3JEKTPOMArHUTHBIMM 3aMKaMH, YIEPKUBAIOIIMMU WX B 3aJaHHOM
MOJIOKEHUH, TpeJHAa3HAueHHble /AJi1 KOMIIEHCALMU 3araca PEeakTUBHOCTU Ha BBIFOpaHUE,
OTpaBJICHHE, TEMIIEPATYPHO-MOILIHOCTHBIX 3(PQPEKTOB PEaKTHBHOCTH U  PEryJIHPOBAHUE
momHocty, a Takke IIC A3, DTo co3maeT BO3MOXKHOCTb «pasrOHa» peakTopa IpH
HECaHKIL[MOHUPOBAHHOM «caMoxoze» BBepx Bcex ympasiaseMmbix I[IC Tpamuuumonnonn CVY3
(MHOXXECTBEHHBIE OTKa3bl B CUCTEME YIPABJIEHUS, YMBIIUIEHHOE MPEBEHTUBHOE 3JI0HAMEPEHHOE
CKPBITO€ BMEIIATENbCTBO B 3yekTpuueckyro cxemy CV3). VBenmnueHue ke KOJIUYECTBA

NOMJIOLIAIOIINX CTep>kHEeH A3 3asBJIEHHOrO THUNA AJsl MEPEeKPBITUS 3amaca PEeakTUBHOCTU Ha
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BBITOPAHUE, TEMIIEPATYPHO-MOIIHOCTHBIE 3(PPEeKTh pEAKTUBHOCTH U PETYIMPOBAHNE MOIIHOCTH,
ckomrencupoBaHHoro I1C tpagunmonHoit CY 3, HEBO3MOXKHO, TaK KaK TAKOE€ YBEJIMUEHUE MOXKET
OBITH pEaTN30BaHO TOJIBKO 3a cueT yMeHbieHus konudectsa [IC tpanunmonnoi CY3. IToatomy
TaKasi U3BECTHAsl 3aILUTa MOXKET TOJIBKO AOTONHATh TpaguLuoHHyo CY3.

Pasmemnenue SKkOps M MarHUTONPOBOAA, W3TOTOBJIEHHBIX U3  MaTepuana C
cootBetcTBytownei Temneparypoii Kropu, Han IIC A3, namexko OT BbIXOZIA TETUIOHOCUTENS U3
AKTHUBHOH 30HBI, BBbI3bIBAET TEMIEpATypHOE 3ama3/biBaHue cpabaTbiBaHus A3, YTO MOXKET
NPUBECTH K TUIABJICHUIO TOTLJIMBA B CJTy4ae ObICTPOrO MPOTEKAHUS aBAPHITHOTO MPOLECCa.

Hakonen, HemocraTkoM OmpKaiIiero aHajora sBISIETCS TakKXke HeOOXOAHMMOCTb
UCTIOJIb30BAHMsI B M3BECTHOM YCTPOHCTBE aBAPUUHOW 3AIIUTHI JTOMOJHUTEIBHOTO HCTOYHHUKA
NUTAHUS, KOMMYTALUOHHBIX AIMMapaToB M JAPYTHX HEOOXOAMMBIX 3JIEMEHTOB, KOTOPBIE UMEIOT
CBOIO BEPOSITHOCTh OTKAa3a, YTO CHUYKAET HAaJIe)KHOCTh YCTPOICTBA.

3amaueli M300peTeHUs] SABISETCS YCTPAHEHHE OTMEUEHHBIX HEIOCTATKOB AHAJIOTOB M
NOBBIIIEHHE OE30MAaCHOCTH SAEPHOTO PEAKTOpa.

TexHHUUECKUM pe3yJbTaTOM NpPEASIaraeMoro H300peTeHus! SBIAeTCsl OOecredyeHue, B
CJIy4ae TOBBIIIEHHs] TEMIIEPATyPhl TEIJIOHOCUTEINS BBIIIE 33JaHHOTO 3HAUeHHs], cpabaThIBaHUS
Bcex [IC TpamuumonHO#N cucteMbl A3 C 3JieKTpoMarHUTHbIM yaep:kanueM I[IC B ciydae
HETIPOXOXKIEHUsI N0 KaKHUM-TO MPUYMHAM 3JIEKTPUYECKHX CUTHAJIOB Ha cpabarbiBaHue A3, a
Takke Bcex ocTaipHbIX [IC, mpemHa3HaYeHHBIX Ui KOMIIEHCALMM 3araca PeakTHMBHOCTU Ha
BBIFOPAHUE, TEMIIEPATYPHO-MOINHOCTHBIE 3(h(eKkThl peakTUBHOCTH, 3((EKThl OTpaBIEHUS U
peryaupoBaHUsl ~ MOILIHOCTHM,  IPHUBOABI  KOTOPBIX  OCHALIEHbI  3JIEKTPOMAarHUTaMH,
ynepxuBaromumu 31y [IC B 3a7aHHOM MOJIOKEHHH, 3a CUET PAa3MbIKAHUS LIETIH SJIEKTPHUUECKOTO
TOKa B 0OMOTKaX (KaTyLIKaX) yAep:KUBAOIIUX 3JeKTpoMarauToB Beex [1C tpagummonnoit CY3,
HE3aBHUCHMO OT BBINOJHIEMbIX UMHU (PYHKIU, ¢ TOMOIIBIO MPSIMOACHCTBYIOIINX TEPMHYECKUX
passenunauteneii Toka (TPT), u snexrpudeckux pasbenunautene Toka (PT), cpabaTeiBarommnx
npu Havase BBoja B akTUBHYI0 30HY [IC nmpsmonelicteyromeii J1IA3, He UMEIOINUX IPUBOJOB Ha
KPBILIKE PeaKkTopa.

IIpumeneHnne 3asiBIEHHOrO YyCTPOMCTBAa 3amuThl P 1O NOBBILIEHUIO TEeMIEpPaTypbl
TETJIOHOCHUTEJIS BBIIIE 3aIAHHOTO 3HAYeHHsI OyeT 0co0eHHO 3()(PEeKTUBHBIM JIJIsl JOCTHKEHHUS eIl
OJTHOT'O TEXHUYECKOTO Pe3yJIbTaTa, CBSI3aHHOTO C YKA3aHHBIM BBILIE TEXHIUECKUM PE3YJIbTATOM,
3aKJIFOYAIOINETroCsl B TIOBBIIEHHMH O€30IMaCHOCTH B PEAKTOpax C 3alacoM PEaKTHBHOCTH,
CYLIECTBEHHO MPEBBIIAIOIMNM 3()(PEKTUBHYIO MO0 3aMas3IbIBAIOIINX HEHUTPOHOB — Papi,
koropbiii Bbime 3¢¢dexktuBHoctu IIC A3 tpamuumonHoit CY3. B wactHOCTH, B Ciyuae
HECAHKLIMOHUPOBAHHOTO  BBICBOOOJKIEHMS BCEro 3amaca pPEeakTUBHOCTH B  pe3yJIbTare

MHOXCECTBCHHBIX OTKAa30B B CHUCTCMC VYIIPABJCHUA WJIH YMBIIIJICHHOTO IPEBCHTUBHOI'O
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3JIOHAMEPEHHOT0 CKPBITOrO BMELIATENbCTBA B AJleKTpUUeckyro cxemy CY3 npu ucnonb30BaHUU
MpeasaraéMoro yCTpoMcTBa 3amuThl AP HUCKIHOYaeTcss BO3MOXKHOCTBb PAa3rOHAa pPEaKTopa Ha
MTHOBEHHBIX HEHTpOHaXx. JTo Oyaer obecrneduBaTbcs 3a CUET AEMCTBUS OTPULIATENIBHOMN
00paTHOM CBsI3H, TEXHUUECKUX ONPAaHHMUYEHHIH Ha CKOPOCTD U3BJICUEHHUS MOTJIOMIAIOIINX CTEPKHEH
u3 akTUBHOM 30HbI U pazmeeHust TPT, OPT u crepxueii J1A3 BHyTpU peakTopa, AeNaroluX UX

HEOOCTYIMHBIMU IJIA BMCHIATCJILCTBA UCJIOBCKA.

Kpamkoe DPACKPbIMUE CYUHoOCmu u306pemeﬂuﬂ

C uenblo pemieHuss MOCTABJIEHHOW 3a7aud M JOCTIDKEHHUS YKa3aHHBIX TEXHHUUYECKUX
PE3yJIbTATOB MPEAJIAraeTCs IEKTPUIECKUN TOK, MPOXOISIIUN MOCIEOBATENbHO Yepe3 O0mui
anekTpudeckuil  pazpenunutenb (OOP) TpamuuumonHoi CVY3, Ha KOTOpBIA MOMAKOTCS
3JIEKTPUUECKUE CUTHAJIBI HA CpabaTbiBaHne A3, OOMOTKH YAEPKUBAIOIINX 3JIEKTPOMArHUTOB BCEX
npusonoB I1C TpanuimonHo# cuctembl A3, a Takyke 0OMOTKH YAEPKUBAIOIINX 3JIEKTPOMArHUTOB
npuBonoB octanbHbIX [IC TpagnumonHoit CY3, HE3aBUCHUMO OT BBINTOJHIEMbIX UMU (DYHKIIHI
(aBTOMaTHYECKOE WIIM PYYHOE PEryJIMPOBAHHE MOLTHOCTH, KOMIIEHCAIUS PA3IMYHBIX 3P PEKTOB
PEAKTUBHOCTH), KOTOPBIE OCHAIIEHbI YAEPKUBAIOIIMMHU 3JIEKTPOMArHUTAMU U, BO3MOJKHO,
NPY>KUHAMH,  OPONYCTUTh  MOCJIENOBATEIBHO  4€pe3  TePMUYECKHE  Pa3beAUHUTENH
snektpudeckoro Ttoka (TPT), pa3merneHHble B H30JMPOBAHHBIX OT TETUIOHOCHUTENS YeXJiax
(aHANOrMYHBIX dYeXJaM TepMOIap, H3MEpSIOIMNX TeMIepaTypy TEIJIOHOCUTENs) B IIOTOKE
rOpsiYero TEIUIOHOCUTENSI B JIFOOOM yZIOOHOM MecTe OT BBIXOJA M3 aKTUBHOM 30HBI IO BXOZAA B
TETUIOOOMEHHUK (TapOoreHepaTop) WM, Al OMHOKOHTYpHbIX SP, Bbixoma u3 SIP B TypOuny, a
TaKXKe uepes dJeKTpuieckue pazpenunurenan Toka (OPT), cpabarbiBaromue npyu Havyajie BBOJA B
aKTUBHYIO 30HY CTepxkHell mnpsMopelicTByromel JIA3 mnpu mnpeBbllIeHUH TeMIepaTypoil
TEIUIOHOCUTENIS 3aJaHHOTO 3HAYEHMUSI.

J71s1 3TOrO 3as1BJIEHHOE YCTPOUCTBO 3ALIUTHI SIIEPHOTO PEAKTOPA C BBICOKOTEMIIEPATY PHBIM
TEIUIOHOCUTENIEM  COJAEP>KUT IHTAIOLIYI0 CETh  BJIEKTPUYECKOrO TOKA, YMPaBJsEMble
MOTJIOIAIOINNE CTEP>KHU C HCIOJHUTENbHBIMA MEXAHU3MaMH, OCHAILIEHHBIE YCKOPSOIHUMHU
Npy>KUHAMH JUJIs1 cOpoca B aKTUBHYKO 30HY W YIAEP)KUBAIOIIUMH 3JIEKTPOMArHUTAMH IS
YAEpPKaHUA B 33JaHHOM MOJIOKCHUM, MOMIOLIAKINUE CTEP:KHHU JOMOJHUTEIbHON aBapUIHON
3aIUTHI U OOIIHN 3JIEKTPUUECKHI Pa3beIUHUTENb TOKA MUTAKOMIEH CeTH 3JIEKTPUIECKOrO TOKA,
MPOXOISIIEro IOCIEOBATEIbHO Yepe3 OOMOTKHM YAEPIKUBAIOLINX 3JIEKTPOMArHUTOB BCEX
YIIPABJISIEMBIX MMOMIOLIAKINUX CTEPKHEN. Y IIpaBJisieMble MOMIOIAKIINE CTEPKHHU BBITIOJIHEHBI C
BO3MOJKHOCTBK) BBOJA B AKTHUBHYIO 30HY SIIEPHOIO PEAKTOPAa U BBIBOAA W3 AKTUBHOH 30HBI
SIEPHOTO PEAKTOpa B PEXUMaxX HOPMAJbHOM SKCILTyaTalluu SIAEPHOTO PEaKTopa, a B Ciydae

MOABJICHU N aBapHﬁHbIX CHUTHAJIOB U 00€CTOYMBAHUN OOMOTOK YACPIKUBAIOIUX SJICKTPOMArHUTOB
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— BBOJIa B aKTUBHYIO 30HY YCKOPSIOLIUMH INPY>KMHAMHU WM NOJ JEUCTBUEM CHUJIbI TsKECTH. B
LIeTb TOKa, MPOTEKAIOINero 4epe3 OOMOTKH YKa3aHHBIX YAEPKUBAIOLIUX 3JIEKTPOMArHUTOB,
BKJIFOYEHBI 110 MEHBbILIEH Mepe OAWH NPSMOACHUCTBYIOLIUNA TEPMUUYECKUM Pa3bEeIUHUTEb TOKA,
BBINIOJIHEHHBI C BO3MOXKHOCTBIO paspblBa LENU TOKA MPU IOBBIIEHUU TEMIIEPATypPhI
TEMJIOHOCUTENST BBILIE 3aJaHHOTO 3HAYEHUs, W MO MEHbIIEeH Mepe OAUH JJEKTPUYECKUH
pa3bEeIUHUTENDb TOKA, PA3MEILEHHBIN B U30JMPOBAHHOM OT TETJIOHOCUTEIS YeXJIE MOTJIOLIA0IETO
CTEp>KHs  JOMNOJHUTEIbHON  aBapUMHOW  3alUThl  BBIIE  MOMVIOLIAKOLIErO  CTEPKHS
JOTIOJTHUTEIbHON aBapUIHON 3aLUThI, CHA0KEHHOTO TePMOYYBCTBUTEIBHBIM PAa3bEIHHUTENEM
TOKA C IJIABKUM 3aMKOM. Y Ka3aHHBII [10 MEHbLIEH Mepe OANH MPSIMOACHCTBYIOIIUI TEPMUYECKUN
pa3beUHUTEND TOKA PA3MEILEH B U30JIMPOBAHHOM OT TEINIOHOCHUTENIS Y€XJI€ B IOTOKE IOpsiuero
TEIUIOHOCUTENISI UJIU HA BBIXOZE U3 AKTUBHON 30HBI.

Takum obpazom, cpabateiBanue jrodoro TPT wmu moboro OPT crepxkus A3 mpu
MOBBIIIEHNH TEMITEPATYPhl TETUIOHOCHUTENS BBIIIE 3alaHHOTO 3HAYEHHUS BBI3OBET CpabaThIBAaHHE
Bcex IIC Tpagummonnoit CVY3, mnpuBOAbl KOTOPbIX OCHAIIEHbl YA KUBAOLINMHU
3JIEKTPOMATrHUTAMHU.

Jlanee co cCbUTKaMU Ha MpHJIaraeMble YepTexu Ooliee MoApOOHO MOSCHSETCS 3asiBIIEHHOE
YCTPOMCTBO 3aLUUTHI SIAEPHOrO PEAKTOPa, a TaK:KE€ BO3MOKHBIE BAPUAHTBI €r0 OCYLIECTBIICHUS,

KOTOPBIMH HACTOSIIECC I/1306peTeHI/Ie HE OIPaHUYIUNBACTCA.

Kpamxoe onucanue uepmediceii

Ha ¢wur. 1 npuBeneHa mpuHIUNUANBHAS JIEKTPUYECKas CXeMa YCTPOWCTBA aBapHHHON
3alIUTBl PEAKTOpa C MPSMOACHCTBYIOIIUM CPa0aThbIBAHUEM I10 IOBBIIIEHHIO TEMIIEPATYphI
TETJIOHOCUTEJISI BBILIE 33JaHHOTO 3HAYCHMUSI.

Ha ¢ur. 2 mokazaH BO3MOXKHBII BapHaHT M3OJHPYIOLIEro 4exja co crepkHeM JIA3 B
pEeKUMe OXXUIAHUS C IUIABKUM 3aMKOM TepMH4yecKoro pasweaunutens (TPM), pasmereHHbIM
Hwke ctepxkHs [IA3, u OPT, pasmerneHHbIM Boilne cTepskast [JA3.

Ha ¢ur. 3 npuBeneH Bua CHU3Y Ha BO3MOXKHBIN BAPHAHT U30JIHPYIOLIETO YeXJia COrJIACHO

¢ur. 2.

Ha ¢urypax no3uuusMu OTMEUEHBI CIETYIOIINUE SJIEMEHTHI
1 — UICTOYHUK MUTAHMUS
2 — oOuuii HIeKTpHUECKUi pa3beIUHUTENb TOKA,
3 — ynpaBJAIOLIMIA CUTHAT Ha cpadaTeiBaHuE A3,
4 — MOIJIOIIAOIINE CTEPIKHU TPATULIMOHHON A3,

4a — cTepKHU, KOMIIEHCHPYIOLIME BHITOPAHHE, OTPaBIIEHHE U TEMIIepaTypHbIi 3 dexT;



4b — peryupyromue CTepKHH,

5 — nornowaromuii crepskeHb JJA3;

6 — 4ex0J1 MOIJIOLIAoLIEro cTepskHs [IA3;

7 — yAepKUBAOLUN 3JIEKTPOMArHUT,

8 — TepMHUECKUI Pa3bEIUHUTENDb TOKA,

9 — TepMHUUECKHI Pa3bEAUHUTEND C MIIABKUM 3aMKOM,
10 — HIOKHUI XBOCTOBUK IMOTJIOLIAOIIETro cTepskHs JJA3;
11 — snexkTpuyecKuil pa3beIUHUTEINb TOKA,

12 — xOpmyC 3EKTPUUECKOrO pa3beAUHUTEINS TOKA,
13 — xabenb 3IEKTPUIECKOTO Pa3bEIUHUTENS TOKA;
14 — nnaBkuii WTUPT;

15 — npy>kuHa M1aBKOTO MWTU(TA;

16 — onopHOe KOJBLO,

17 — yckopsiromas npy>kuHa.

HO0D06H0€ ONUCAHUE 6APUARMIOE OCYUIECINGIIEHUA u306pemeﬂuﬂ

3asBlIEHHOE YCTPOICTBO 3AIMTHI SIIEPHOTO PEAKTOPA, CXEMATUYHO H300paKEHHOE Ha
¢ur. 1, cConep>XuT MUTAIOINYIO CETh SJEKTHYECKOrO TOKA, BKIFOUAIOLIYIO, B YACTHOCTH, HCTOUYHHK
nutaHus 1; o0 3JIeKTPUYECKUH pa3beAUHUTENDb 2 TOKA YKA3aHHON MUTAoINel ceTH, pabora
KOTOPOT'O KOHTPOJIMPYETCsI YIIPABISAIOIIMM CUrHaJIoM 3 Ha cpabaTeiBaHue A3 siIepHOTO PeakTopa,
noryowaromue crep:kHu TpaaunuonHoit CY3 u A3 (nanee taxxke I1C); nornomaroimme CTepKkHA
5 A3 (nanee taxxe I1C 5 J1A3), pasmelneHHble B yexyax 6 norjormatomero crepxHs J1A3.

ITon I1C Tpaguimonnoit CY3 u A3 B paMkax JaHHOM 3asBKH TOHUMAIOTCSI MTOTJIOLIAIOIITIE
CTepHHU 4 TpanuLUOHHON A3, cTep>KHU 4a, KOMIEHCHPYIOIIME BBITOpPaHHE, OTpPaBIeHHE U
TEMIIEePaTyPHBINA 3P QEKT, a TakxKe peryaupyroiue crepskau 4b (em. ¢ur. 1). pyrumu cinoBamy,
nozx IIC B paMkax naHHOH 3asiBKM MOHUMAIOTCS BCE MOTJIOLIAIOLINE CTEPKHH, 38 UCKIIOYEHHEM
I1C 5 JIA3, xoTOpble BBOISATCS B aKTUBHYIO 30HY IPH BO3HUKHOBEHUH aBAPUHHOW CUTYaLUH (1151
neneil aBapuitHON 3aIHThI), HE3ABUCHMO OT HCIIOJB3YEMbIX B HHX MEXaHHU3MOB YKa3aHHOTO
BBO/Ia, CKOPOCTH BBOJIa, a TAKXKe aKTyaTOPOB, MHULMHMPYIOIIUX BBOA. B pamkax maHHON 3asBKU
IIC 5 JA3 cuuTaroTCsi MOTJIOLAIIUMH CTEPKHAMHU, OTIUYHbIMH OT I1C, mo mpuyunHe 4ero Ha
¢urypax nornomaromue crep:kHu TpanuuuoHHoH CY3 u A3, a Takke MOTJIOLIAOIINE CTePKHU
JIA3 umeroT pa3Hble CChUIOYHBIE O003HAYCHHSI.

IIC ocHalneHbl HCHOJHUTENBHBIMU MEXAHW3MAaMH, OCHALIEHHBIMH YIEP>KUBAIOIUMU

SJICKTpOMAaroHuTamMu 7 IJis1 YACP:KaHUA YKa3aHHBIX MMOIIOMAKOIMUX CTep)KHeﬁ B 3aJaHHOM
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nonoxxennu. Kpome Ttoro, wacte IIC mnu Bce IIC Moryt ObITh CHAOXEHBI YCKOPSIOIIUMHU
NpY>KMHAMHU Il YCKOPEHUs BBO/A YKA3aHHBIX MOMVIOMIAIOIINUX CTEP KHEN B AKTUBHYIO 30HY.

Wunnmanus seoaa IIC B akTUBHYIO 30HY B Cllydyae BOSHUKHOBEHUs aBAPUITHON CUTYaLlUU
Y HETIPOX OXKJIEHUH 3JIEKTPUUECKUX CUTHAJIOB Ha cpadaThiBaHie A3 1O MOBBILIEHUIO TEMIIEPATY PbI
TEIJIOHOCUTEJISL BBIIIE 33JaHHOTO 3HA4YEHHUs] OCYIIECTBISIETCS IOCPEACTBOM TEPMHUYECKOIO
pasvenunuTens Toka 8 (nanee taxxke TPT 8). ITpu stom TPT 8 pa3mernaercs B H301MPOBAaHHOM
OT TEIUIOHOCUTENs 4Yexye, Win TpyOe (Ha ¢urypax He mMOKa3aHbl) B TOTOKE TOPsYEro
TEIJIOHOCUTENS] WJIM HA BbIXOAE€ M3 AaKTUBHOM 30HBI. AKTyaToOpOM, BBI3BIBAIOIIHUM
3aMbIkaHue/pa3mMblkanue KoHTakToB TPT 8 mpu TpeOyemoii Temmepatype, MOTYT OBITh
OMMeTaJTMYEeCKHe IUIACTUHBI MM TUIACTUHBI W3 CIUIABOB, OOJanaromux 3>(PQPEeKToM MaMsITH
(bopMBI, U3BECTHBIE CIIEMUANUCTY. buMeraminyeckue MpeaoXpaHUTeNH, 3alHINAIIIHe CETh OT
neperpy3Ku TOKa, IHUPOKO MPUMEHSFOTCS B 3JIEKTPOTEXHUKE, a CIUIaBbl C 00paTHMbIM 3¢ eKkTom
naMATy GOpMBI — B TOJKAPHBIX CUTHaJM3aTopax. Cpeau HHTEPMETAIUIMIECKUX COENUHEHUN MeTn
U MapraHIia MOKHO TOA00paTh COCTAB € TEMITEPATYPOH MAapPTEHCUTHOTO MEPEX0/1a, MOAXOIIIIeH
11 pacCMaTpUBaeMbIX Liesiel. [{i1st uCKIIroueHNsl OKMCIEHUSI 3JIEKTPUUECKUX KOHTaKTOB, €CJIU OHU
HE UMEIOT MOKPBITHHA 13 OJIAarOpOHBIX METAJIOB, BHYTPEHHsIst NoJoCcTh yexia TPT 8 3anonHsercs
MHEPTHBIM ra30M, WM MOTYT OBITh HCIIOJIb30BAHBI PTYTHBIE T€PKOHBL.

IIC 5 J1A3, pa3MeleHHbIe B U30JIMPOBAHHBIX OT TEIJIOHOCUTEJNIS YeXJiax 6, He UMEIOIIne
IPUBOJOB HAa KpBILUIKE PEAKTOpPa, YAEPKUBAIOTCA B BEPXHEM IIOJOKEHUU TEPMHUYECKUMHU
paspeauHMUTENIMH 9 ¢ 1uIaBkUMM  3aMkamu  (manee Takxke TPM  9), mexaHuuecku
pasbeaussomumMu HipkHHe XBOCTOBUKU 10 IIC 5 JIA3 OT cTeHKM HM30JUPYIOIIEro 4exjia Mpu
NOBBILIEHUH TEMIIEPaTypbl TEIUIOHOCHUTENS BbIIIE 3alaHHOroO 3HaueHus. TPM 9 pasmereH B
yexJie 6 Ha ypOBHE BBIXOJIa FOPSUETro TEIJIOHOCUTENISI U3 akTUBHOM 30HBI Hinke [1C 5 JIA3.

JlniuHa dyexjia 6 BbIOMpaercs Takou, 4ToObl obecrneuuts BBOA IIC 5 JIA3 mnpu
cpabarbiBanuy TPM 9 1o HU3a aKTUBHOM 30HBI.

Wnunmanus BBOZa B axkTUBHYIO 30HY Bcex IIC, OCHaI@HHBIX 3J€KTPOMAarHUTHBIMU
3aMKaMH, YIEp>KUBAIOIMMHU WX B 3aJlaHHOM IOJIOKEHUH, U HETPOXOKACHUM 3JIEKTPUUECKUX
CUTHAJIOB Ha cpadaThiBaHue A3 B Cilyyae BO3HUKHOBEHUS aBaAPHITHON CUTYALIMU OCYIECTBIISETCS
NIOCPENCTBOM 3JIEKTPHUECKOT0 pazbenunuTens Toka 11 (manee Taxoxe DPT 11). [Ipu stom OPT 11
C KOHTaKTHOM Tpynmoil IJii YMEHBIICHHUs] TEPMUYECKOr0 U PAAUALMUOHHOTO BO3JAEHCTBHI
pasmeleH B BepxHel wactu uexsa 6 Boime [IC 5 JIA3. OPT 11, npuBonumbie B AeiCTBUE
MEXaHUYECKUM MepEeMELEHNEM MOJBUKHBIX KOHTAKTOB, IIHPOKO MHCIONB3YIOTCS B TEXHHUKE

(HampuMep, CUTHAJIN3aTOPBI OTKPBITHUS/3aKPBITUS IBEPEN).
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IIpennoururensHo OPT 11 pa3smemaercs B kopnyce 12 OPT BHyTpu uexina 6, 1 OT Kopmyca
12 OPT otxonsar kabdemu 13 OPT mis Brmovyerus DPT 11 B muTaromyo ceTb 3JIEKTPHUECKOTO
TOKA.

ITnaBxuit 3amoxk TPM 9 moxer BkitouaTh B ceOs muaBkuil wrudrt 14 u npyxkuny 15
iaBkoro mtugTa, npu 3ToM miaBkud mTudt 14 mus ynepxkanus IIC 5 JIA3 B BepxHem
NIOJIOXKEHUH YIIUPAETCsl B OTMOPHOE KOJbLo 16, pasmelieHHoe B HIbkHeM xBoctoBuke 10 IIC 5
JA3. Temneparypa TUIaBJeHHS MaTepuaja IJIABKOI'O 3aMKa BBIOMPAETCS TaKOM, YTOOBI
UCKJTFOYHTH JIOKHbIE cpadaThiBanust [IA3, B HaCTHOCTH, Ha YPOBHE, MPEBBILIAIOIIEM TEMITEPATYPY
cpabaTeIBaHUsI TPAAULIMOHHOW A3 MO MPEBBIIEHUIO TEMIIEPaTyphl TerioHocuTest. Hanpumep,
st TiaBkoro mrudra 14 MokeT ObITh UCTIONB30BaH cepedpsiHbIi mpumnoit [ICp 65.690-710. s
NOATBEPKIEHHUs Pa0OTOCTIOCOOHOCTH KOHCTPYKIIMU 3aMKa C TUIAaBKUM MTU(GTOM 14 U npyKUHOH
15 nnaskoro mrugTa ObLT MPOBEACH PSII UCTIBITAHUI C YKa3aHHBIM MaTEPHAJIOM TUIABKOTO 3aMKa
N0 TOATBEpKAEHUIO crocobHoctn yaep:xkuBath Maker [IC S JIA3 mpu celicMU4ecKux
BO3JICHCTBHSIX M 10 ONPEACICHUI0 BPEMEHHU CpadaThIBaHMsI MPU PA3IMYHBIX CKOPOCTSIX HarpeBa
teruioHocuTesst. [1o pesyapraTamM mpoBeNeHHBIX UCTIBITAHNH ObUT BBIOpAH BApUAHT KOHCTPYKLIUU
miaBkoro 3amka TPM 9, ynoBJIETBOPSIFOLIMI 3aJaHHBIM TPeOOBAHUSAM TIO TEMIIEpPaType
cpabareiBanus (okoso 700°C) u nmeromuii npuemeMoe Bpems cpabaThIBaHUS.

s yckopenusi cpadarbiBanusi [IC 5JIA3 oHu MOryT ObITh OCHAIIEHBI YCKOPSIIOLIUMU
npy>xuHaMu 17, 3apUKCUPOBAHHBIMU B PEXKUME OXKHJIAHUS B CXKATOM IOJIOSKEHHH.

Konupi sxun kabeneii TPT 8 u kaGeneii 13 OPT BbIBeneHbI B COOTBETCTBYIOLINE KIIEMMHBIE
KOpOOKH. YKa3zaHHbIE KaOeu, BBIXOISIINE U3 KIEMMHBIX KOPOOOK, COETMHEHBI OCIeOBATENIBHO
B 3aMKHYTYIO 3JIEKTPUYECKYIO Lienb 0e3 KaKuX-JIMO0 KOMMYTAaLMOHHBIX aIllapaToB, 10 KOTOPOH
OT ucTouHuKa nutanus 1 TpaauumonHoi CY3 uepes oOUIN 3JIEKTPUYECKHN pPa3beIUHUTEND 2,
KOTOPBIN DPa3pbIBA€T BCIO JJIEKTPUUYECKYH LieNb NPU MNOCTYIUIEHHMH HA HEro 3JIEKTPUYECKUX
curHasioB u3 cucremMbl CY3 Ha cpabaTeiBanue A3, MPOXOAUT TOK OOMOTOK YIEPKHBAFOIIUX
snekrpoMarauToB 7 Bcex IIC HE3aBHCUMO OT BBINOJHSAEMbIX WUMH (DYHKIHH, CIOCOOHBIX
BBITTOJIHATH (DYHKIIMIO aBAPUITHOM 3aLUTHI B CIy4ae BOSHUKHOBEHHSI aBAPUIHON CUTYALIHH.

B cBoro ouepens, npu manenun yodoro IIC 5 JIA3 Bepxuuii xBoctroBuk I1IC 5 JIA3
pasMmbikaeT koHTakThl DPT 11, uepe3 KoTOpBIe MPOTEKAET TOK, MPOXOASIIUN MOCIeI0BATENBHO
yepes TPT 8, oOwmmii ssiexkTpuyeckuil pa3beauHHUTENb 2, OOMOTKH YAEP KUBAOLINX
snekTpoMarHuToB 7 Bcex mnpuBogoB I[IC He3aBUCHMO OT BBINOJHSIEMBIX HMMH (DYHKIHH
(aBTOMaTHUECKOE WM PYYHOE PEryJIMPOBAHHE MOLTHOCTH, KOMIIEHCAIUS PA3IHYHBIX 3P (PEeKTOB
PEaKTUBHOCTH).

Taxoe ycrpoticTso 3amuTel SIP He npensTcTByeT cpadaTbIBAHUIO TPATULIMOHHON CHCTEMBI

A3 u cucrembl Beex octaibHbIX 11C 1o qr00bIM 31€KTPUUECKUM CUTHaJIaM Ha cpabartbiBanue A3,
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koTopbie mocTynaroT w3 CY3 B COOTBETCTBUH C 3aJIOKEHHBIM B HEE€ aJITOPUTMOM Ha OOLIHiA
3JIEKTPUYECKUN pa3beAMHUTENb 2, BKIIOUEHHBINH [OCJIEN0BATENIBHO B 3aMKHYTYIO L€Mb
3JNIEKTPUUYECKOTO TOKA, MPOXOAALIEr0 IOCIEN0BATEIbHO uepe3 OOMOTKH YAEp KUBAIOIINX
snektpomMaruutoB 7 Bcex IIC. ApapuiiHas 3amura Takke Oyner cpabarbiBaTh OT
npsmopeiicteyromux TPT 8 umu OPT 11 JIA3 kak «BTOpOI ypOBEHB) 3aIIUTHI, IOCKOJIBKY MPU
HOBBILIEHUH TEMIIEPATyPhl TETUIOHOCHTEIS BBILIE 3aJaHHOTO 3HaUeHus1 Oyaer cpabaThiBaTh MO0
TPT 8, mubo mnaBkwit 3amok TPM 9, pasmemennbiii mox IIC S5 JIA3, MexaHUYeCKH
paccoenunsirotuii [IC 5 JIA3 u uexonm 6, u DPT 11, pasmemennsiii Boime [1IC 5 JIA3,
pazpbiBaroiue ooy 3nekTpudeckyro nemnb. [Tockonbky kabenu Bcex TPT 8 u kabenu 13 DPT
Bcex I1C 5 JIA3, BeIXOnsIIUe U3 KIEMMHBIX KOPOOOK, COEIUHEHBI MOCIEIOBATENIbHO B €IMHYIO
SNIEKTPUUECKYI0 Lenb 0e3 Kakux-TM00 KOMMYTAIMOHHBIX AamlapatoB ¢ OOMOTKaMHU
yaepskuBaroumx 3ekrpomMariuToB 7 Bcex IIC, B Tom uuche [1C tpagunmonHoi cuctemsl CY3,
TpaguuoHHas cuctemMa A3, Takke Kak 1 Bcst coBOKynHOCTh IIC u IT1C 5, BbmonHuT ¢pyHkmmo A3
npu cpadateiBannu XoTs Obl ogHOro TPT 8 mnm onHoro miaBkoro 3amka TPM 9 B wexie 6 T1C 5
JIA3, oMbIBaeMbIX TEIUIOHOCUTENEM C Hambojiee BbICOKOW Temmeparypol. Cucrema JIA3
SBJISIETCS TTOCIIEHUM PYyOEKOM 3aIUThI, KOTOpas cpaboTaer na)ke NMpH MEXaHHYECKOM OTKas3e
npusoaoB Bcex IIC, pa3smeleHHbIX Ha KpBIIIKE peakTopa, Halmpumep, Npu NajeHuH rpy3a Ha
KPBILIKY, WM IO APYTUM NpUYHHAM, ¢ aedopmarueii mranr I1C, npenarcTyroiei cBOOOJHOMY
nagenuto I1C tpapmumonHoit CY3 B akTuBHYI0 30HY. Ilocne ee cpabaTbiBaHUs, YTO IOJIKHO
NPOUCXOAUTh UCKIIOUUTENbHO penko, uexibl 6 JIA3 Bmectre co IIC 5 JIA3 nmomxkHbl OBITH
3aMEHEHBI.

Takum oOpa3om, Hactosiiee U300peTeHHE NAeT CYILIeCTBEHHbIE MPEUMYIIECTBA Mepen
U3BECTHBIMH CHUCTEMaMH aBaAPHUIHOM 3alMUThI, CJIEICTBHEM Yero OOeCreurBAeTCsl MOBBIIICHUE
0€30MacHOCTH SIEPHOTO PEaKTOpa, B TOM YHCJE, ¢ UCKIIOUYEHHEM BO3MOXKHOCTH Pa3rOHa Ha
MT'HOBEHHBIX HEHTPOHAX, MPU HEMPOXOXKIEHUH 10 KAKUM-TO IPUYMHAM 3JIEKTPUUECKHUX CUTHAJIOB
Ha cpabaTbiBaHne A3 1O MOBBIIICHUIO TEMITEPATYPhI TEIUIOHOCUTENS BBILIE 33JaHHOTO 3HAUYEHUS,
WIM TpU  HECAaHKLUHMOHUPOBAHHOM M3BJIEUEHUHU [OIJIOLIAIOIIMX CTEpKHEH B  ciydae
MHO>KECTBEHHBIX OTKa30B B 3JyiekTpuueckoil cxeme CVY3 uIM NPEBEHTUBHBIX CKPBITHIX
3JIOHAMEPEHHBIX ~ JCHCTBHA. B  YacTHOCTH, JaHHBIE MPEHMYIIECTBa OOECIEYUBAIOTCS
CJIEAVIOIIUMHU OCOOEHHOCTSIMHU 3asIBJICHHOT'O YCTPOHCTBA 3aLIUTHI SIEPHOTO PEAKTOPa:

- cpabareiBaHHEeM (BBEAEHHEM B AaKTHUBHYIO 30HY) BCEX IOIJIOLIAOIUX CTEpKHEH
TpaauunoHHON CY3, OCHAIIEHHBIX MPYKUHAMHU U 3JIEKTPOMarHUTaMU, YIEP>KUBAIOIIUMHU UX B
3aJaHHOM TIOJIOXKEHWH, TPU pPa3MbIKAHUM IIeMHU 3JIEKTPUYECKOr0 TOKa B  OOMOTKax

YAEPKUBAOIIHNX 3JIEKTPOMArHuToB TpaauuuoHHOH CY3 xoTs Obl OMHUM MPSIMOIEHCTBYIOIUM
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pa3mbikarenem Toka TPT, nubo xors 6s1 omaum IPT TIC JIA3, ocHamennoro TPM ¢ miaBkum
3aMKOM,;

- pasmemenneM TPT, ninaskux 3amMkoB TPM u OPT BHyTpu peaktopa, uTo oOecneunBaer
HEOCTYIHOCTb UX JIJIsl BHEIIHUX BO3AENHCTBUM;

- orcytcrBreM npuBoaoB I1C JIA3 Ha KpbILIKe peakTopa, 4TO UCKITI0YaeT HecpadaThIBaHUe
crepxHer JIA3 nox BIusTHUEM BHEIIHUX BO3EHCTBUM.

IIpu sTOM mOCTHraeTcss CTeneHb 3alIMIIEHHOCTH SIIEPHOTO peakTopa, MPH KOTOPOM
HUKAaKUM BHELIHMM BO3ACWUCTBUEM (HAmpUMep, C IMyJbTa YIPABJICHUS) WM TPH OTKa3e
tpamuuuonHoi CVY3 (mpu KOTOPOM UCHOJHSETCS OMUOOYHAs/ IMBEPCUOHHAS KOMAaH/a,
HanpuMep, KOMaHAa «BCE CTEPKHM BBEpPX, HHUKAKUX CHUTHAJIOB YIIPABIEHHs OOJbIIE He
NPUHUMATBY») HEBO3MOXKHO (PH3UUECKH BBECTH BECh 3arac PEaKTUBHOCTH, CKOMITEHCHPOBAHHBIN
MOTJIOIIAOINMMHU  CTEPXKHSIMH, TOCKOJIbKY KOHeuHbIM mosokeHueM Bcex IIC CY3 Oynmer mx

ITOJIOKECHUE Ha HUKHEM KOHIEBOM BBIKJIHOYATEIC.



DOOPMVIJIA NU30BPETEHHA

1. YcTpOoHCTBO 3alUTBHI SIAEPHOrO pEaKTopa C BBICOKOTEMIEPATYPHBIM TEIUIOHOCUTENEM,
CoiepIKalIee:
MUTAIOLIYIO CETh 3JIEKTPUUECKOrO TOKA,
NOTJIOLIAIOIINE CTEP>KHHU, BBIIOJHEHHBIE C BO3MOXKHOCTBIO BBEJICHHS B AKTUBHYIO 30HY IS Lieel
aBapUMHON 3alUTBl, C MCIOJHUTEIbHBIMA MEXAaHU3MAaMH, OCHALIEHHBIMU YAECPKUBAKOLIUMU
3JIEKTPOMArHUTAMHU JIsl YAEp KaHUs B 3aJaHHOM IOJIOKEHUH, TPUYEM
yKa3aHHbIE IMOIVIOLIAKOLINE CTEPKHU BBINOJHEHBI ¢ BO3MOXXHOCTBIO BBO/A B aKTUBHYIO
30HY SIEPHOIO PEaKTOpa M BBIBOAA U3 aKTMBHOW 30HBI SIAEPHOIO PEAKTOpa B PEKUMAX
HOPMAJIbHOM JKCIUTyaTalluu SIAEPHOTO PEAaKTOpa, & B Cllydae NOSBJICHUU aBAPUNHBIX
CUTHAJIOB M 00ECTOYMBAHMHM OOMOTOK YIEP)KHBAIOIIHMX 3JIEKTPOMArHUTOB — BBOAA B
AKTUBHYIO 30HY,
MOTJIOLAIOIINE CTEPKHU JOMOIHUTENBHON aBAPUIHOMN 3aI0UThI U
OOIMH 3NMEKTPUIECKUN Pa3beAMHUTENb TOKA MUTAIOMEH CETH 3JEKTPUYECKOTO TOKA, MPHYEM
NUTAOLIAasi CEThb BBIIOJHEHA TakUM O0pa3oM, YTO JJIEKTPUYECKHH TOK IPOXOIUT
MOCJIEIOBATENILHO 4epe3 OOMOTKH YAEpPKMBAIOIIUX 3JEKTPOMATHUTOB BCEX MMOTJIOIIAOLINX
CTEPIKHEH,
OTJIMYAIOLIEECS] TEM, UTO
B IeNb YKAa3aHHOTO OJJEKTPUYECKOrO TOKA, IPOTEKAIOIIEero dYepe3 OOMOTKM YKa3aHHBIX
YAEPKUBAOIIUX 3JIEKTPOMATHUTOB, BKIIFOYEHBI
0 MEHbIIEH Mepe OAMH NPAMOACHCTBYIOLIUN TEPMHUYECKMH Ppa3beIUHHUTENb TOKA,
BBINIOJIHEHHBI C BO3MOKHOCTBIO pPa3pbiBa LIETIM TOKA MPU MOBBILIEHUU TEMIEPATYpPbI
TETUIOHOCUTEIS BBILIE 3aJaHHOTO 3HAYEHUs, IPUYEM NPAMOAEHCTBYIOINUN TEPMUYECKUI
pa3peqUHUTENb TOKA Pa3MEIlEeH B M30JMPOBAHHOM OT TEIJIOHOCHUTENS YeXJe B MOTOKE
ropsi4ero TEMJIOHOCUTENS WM Ha BBIXOJI€ U3 AKTUBHOH 30HBI, U
II0 MEHbIIEH Mepe OAUH DJJEKTPUYECKUH pPAa3beAUHUTENb TOKA, Pa3MELIEHHbI B
W30JJMPOBAHHOM OT TEIUIOHOCHUTENS 4YeXJje MOMNIOIIAOUIEr0 CTEP:KHS JONOJHUTEIbHOU
aBapUIHOM 3alUTHI BbII€ MOTJIOLIAIIET0 CTEP>KHA JOMOJHUTEIBPHON aBapUIHHOU
3aIUTHI, CHAOKEHHOTO TEPMOYYBCTBUTEIbHBIM PAa3bEAMHUTENEM TOKAa C IUIABKUM

3aMKOM.

2. YCTpOUCTBO 3aLUTHI IO M. 1, B KOTOPOM BBICOKOTEMIIEPATYPHBIM TEIJIOHOCUTEIIEM SIBJISIETCS

}KI/II[KOMeTaJ'IJ'II/ILIeCKI/Iﬁ TCIJIOHOCUTECIIb.



3. YCTpoHCTBO 3a1UThI 1O I1. |, B KOTOPOM IIABKUH 3aMOK COAEPKUT TUTABKHUH IITH(T U MPYKUHY

TJIABKOTO IITU(TA.
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JIOTOBOP O MATEHTHOM KOOMEPAIIUN

PCT

OTYET O MEXAYHAPO/JIHOM IMOUCKE
(cratbs 18 u npaBuna 43 u 44 PCT)

Howmep nena 3assurens wiv arcHra VTSI JTA. ﬁHEﬁpI/IX M. Dopmy PCT/ISA/220
AENCTBUU W, €CJIM IPUMEHMMO, IYHKT 5 HUXKE.
Homep Mexnynapoanoii 3assBku Jlata MexxayHapoHo# mojadn Camas paHHsIS 1aTa IPHOPHTETA
PCT/RU 2021/000424 04 oxtabps 2021 (04.10.2021) 30 anpens 2021 (30.04.2021)
3asBuTens

AKIMMOHEPHOE OBIIECTBO "AKMO-WHXXUHWUPHUHT™

Hacrosimuii oTdeT 0 MEX/IyHapOHOM IOKCKE HOATOTOBRICH JJAHHBIM MexyHapOAHBIM ITIOMCKOBLIM OPTaHOM M HAIIPABIISCTCS 3aSBUTEIIO B
coorBercTBHH co Crarneit 18. Komms oTdera Hanpasisiercs: B MexkayHapoaHoe 610po.

Hacrosmuii oT9eT 0 MEKAYHAPOHOM TIOMCKS COCTOUT W3 3 JIMCTOB.

D K HCMY IIPUJIArarTCs KOMMUHU BCCX CCBIJIOYHBIX JIOKYMCHTOB, YKa3aHHBIX B JAHHOM OTHUCTC.

1. OcHoBa oruera
a.  OTHOCHTENHHO SI3BIKA MEXKTYHAPOTHEIHN ITOVCK TIPOBEACH Ha OCHOBE!

MCKTYHAPOAHOM 3aIBKM HA SI3BIKE, HA KOTOPOM OHA ObLIa MOaHa.

|:| IIEPEBOA MEXKAYHAPOAHON 3a5IBKH HA CICAYIOMUN SI3BIK , KOTOPBIi SIBISICTCS

SI3BIKOM TICPEBOJIA, TIPEJICTABICHHOTO JUTS T1eTie MexmyHapoaHoro noucka (IIpaemna 12.3(a) u 23.1(b)).

b. D JlaHHEI OTHET 0 MEXK/YHAPOAHOM ITOVCKE TIOJITOTOBICH C YIETOM HCNPABJICHHS 0UeBHAHOM 0IMOKH, Pa3pelIcHHOrO

JaraeIM OpraHoM WK JOBECHHOTO JI0 cBeAeHus nanHoro Oprana corsacuo [Ipaemny 91 (Ilpaewmio 43.6bis(a)).

c. |:| OTtHOCHTENLHO TO00H MOC/IeA0BATEIEHOCTH HYKJISOTHA0B H/HJIH AMHHOKHCIOT, PACKPEITOM B ME3K/[yHapOAHOH! 3asBKe,
oM. rpady [

2. |:| HexoTopsie nyHKTHI (pOPMYJIBI He IOAJIEKAT MOUCKY (cM. rpady II).
3. |:| Enuncteo nzobperenns He cobaroneno (cM. rpady III).
4. B uacrtu Ha3BaHusl.

IIPUHSAT TEKCT, IPEICTABICHHLIN 3asBATEIICM.

D JaHHBIM OpraHoM YCTAHOBJICH CIICMYOMIHIA TEKCT:

5. B gacru pedepara.
D NPHUHAT TEKCT, PEACTABICHHBIN 3asBUTCIIEM.

JaraeIM OpraHoM yCTaHOBJCH, coracHo IIpasuny 38.2, TekcT, npuBeneHuLIM B rpade [V. 3asBurens MOXET B TCUCHHE

OJTHOTO MECSIIIA C JIATHI OTIPABKH HACTOSINETO OTYSTA O MEK/[YHAPOIHOM MMOUCKE MPEACTABUTH CBOM KOMMCHTAPUM B JIAHHBIH
Opran.

6. B uactu geprexeii.

a.  C pedeparom nomkua OITE olryOimkoBana gurypa Ne 1

KaK MPETIOKEHO 3AIBUTEIEM.
I:' KaK HpeioskeHo tuM OpraHoM, Tak Kak 3asBUTeIb He yKasail GUrypeL.
|:| KaK Mpeanokeno 3TuM OprasoM, Tak Kak JaHHas Gurypa Iydire XapakTepusyeT m300peTeHue.

b. |:| pedepar Oyner omybankoBaH 6€3 HePTEKEIH.

®opma PCT/ISA/210 (nepssiit uct) (Uroas 2019)




Homep MexynapoaHoit 3asBku

OTYET O MEXK/JTYHAPOJHOM NOUCKE PCT/RU 2021/000424

T'pagpa IV Texcr pedpepara (IIpomonkeHne myHKTa 5 mepBOIo JIHCTA)

N3o0peTenne oTHOCHTCS K YCTPOWCTBY 3alIUTHI SIEPHOTO peakTopa € BBICOKOTEMIIEPATYpPHBIM
TEINIOHOCUTENIEM. Y CTPOMCTBO COJEPKHUT NHUTAIOMIYIO0 CETh AIEKTPHYECKOTO TOKA, MOMNIOMIAIOIIIE
crepxkuu (4, 4a, 4b), BEIOIHEHHBIE ¢ BO3MOKHOCTBIO BBEJICHUS B aKTUBHYIO 30HY JUIA el aBapuitHon
3al0UThI, C HMCHOJHUTEIBHBIMA MEXaHU3MaMHW, OCHAIIECHHBIMH Y/ECPXKUBAIOIIAMHU AJIEKTPOMAarHATAMM,
MOTJIOMAIOIINE  CTEPKHUA (5) JIOTMONHWUTEILHOH aBapHHHON 3amWATRI W OOIMAH  DIIEKTPHUUCCKHI
pazbenuunTens (11) Toka nATaOMIEed ceTH PIMEKTPUUYECKOTO ToKa. B nuTaromeld ceT dMeKTPUYecKuid TOK
MPOXOJMUT TIOCIEAOBATEIbHO 4Yepe3 OOMOTKH YACPKUBAIOMINAX DICKTPOMATHATOB BCEX MOIJIOMIAIOIINX
crepxkHel. B yka3zaHHYIO Henb BKIIOUYEHBI 10 MEHBIIEH MEpE OJHH MPSIMOACUCTBYIOIIHN TEPMUYECKHUI
pazbeIMHATEND (8) TOKA, pa3MEIICHHBIA B M30JUPOBAHHOM OT TEIUIOHOCHUTEIS YeXJIe B IIOTOKE TOPSYEro
TEINIOHOCUTEIS WA Ha BBIXOJIE W3 AKTHBHOW 30HBI, @ TAKXKE [0 MEHBIICH MEpe OJHMH IEKTPUUECKHUI
pazbenunntens (11) Toka, pazMeIneHHbI B W30JMPOBAHHOM OT TEIUIOHOCUTEISI YeXJIC IMOTJIOMIAIOIIETO
cTepKaA (S5) BBIIE MOMIOMIAIONIETO CTePKHS (5), CHaOKEHHOTr0 TEPMOUYBCTBUTEIILHBIM Pa3be ITMHUTEIICM
Toka (9) ¢ IIaBKUM 3aMKOM. TeXHHMYeCKUM pelylbTaToM sIBIsieTcs oOeclieueHre cpabaThlBaHUS BCEX
HOTIIOIIAOIIAX CTEPKHENA TIPH aBAPHUUHON CATYALWH.

®opma PCT/ISA/210 (mpoaomkenue nepsoro mucra (3)) (Mrons 2019)




OTYET O MEXJAYHAPOJHOM ITOUCKE

Homep MexynapoaHoit 3asBku

PCT/RU 2021/000424

A. KIIACCUOUKALUS ITPEIMETA U30BPETEHUS

G21C 7/08 (2006.01)

Cornacao MexyHapo/iHo# narenTHo# knaccudukanmn MITK

B. OBJIACTD IIOUCKA

TIpoBepeHHBII MUHIMYM IOKYMEHTAINH (CHCTEMa KIacCU(UKAITIN ¢ MHACKCAMH KIacCH(UKAITiN)

G21C 7/00, 7/08, G21D 11/00

Jlpyrast mpoBepeHHast JOKYMEHTAIWHS B TOi Mepe, B KaKOH OHa BKIIIOUCHA B IOMCKOBBIE ITOJI00PKHI

Dnexrpounas 6a3a JAHHEIX, UCIIOIL30BABIIASLCS [P MOUCKS (HA3BaAHKE 0236l M, €CIIH, BO3MOKHO, UCIIOIH3YEMBIC TIOMCKOBBIC TCPMUHEL)

PatSearch (RUPTO internal), USPTO, PAJ, Esp@cenet, Information Retrieval System of FIPS

C. JJOKYMEHTBI, CHHTAIONTUECS PEJIEBAHTHBIMU:

Kareropus* Iutupyemble JOKYMEHTHI ¢ YKa3aHUEM, TJIe 3TO BO3MOXKHO, PEIIEBAHTHBIX acTeit OTtHOCHTCS K IyHKTY Ne
D, A RU 2539356 C2 (PEAEPAJILHOE TOCYJJAPCTBEHHOE ABTOHOMHOE 1-3
OBPA30OBATEJIbHOE YUPEX/IEHUE BBICIIET'O
HPO‘DECCI/IOH{}IH)HOFO OBPA30BAHUS "YPAJIbCKUIA
OENEPAJIBHBIM YHUBEPCUTET UMEHU ITEPBOI'O TTPESUJIEHTA
POCCHH B.H. EJILIIUHA") 20.01.2015, pedepar, ¢ur. 3
A RU 2046407 C1 (JIEHUHT'PAJICKAS ATOMHAS SJIEKTPOCTAHIIUA 1-3
MM.B.MJIEHHUHA) 20.10.1995
A EP 2463864 B1 (MITSUBISHI HEAVY INDUSTRIES, LTD. et al) 30.03.2016 1-3
A KR 1020180003180 A (KOREA ATOMIC ENERGY RESEARCH INSTITUTE) 1-3
09.01.2018
A CN 111564226 A (CHINA INSTITUTE OF ATOMIC ENERGY) 21.08.2020 1-3
A WO 2017/191598 A8 (HYDROMINE NUCLEAR ENERGY S.A.R.L.) 09.11.2017 1-3
D, A US 4076587 A (ELECTRICITE DE FRANCE (SERVICE NATIONAL)) 28.02.1978 1-3

D MOCTCAYIOMAE TOKYMEHTH YKa3aHHl B MPoAo/pkeHUH rpads C.

D JAHHBIC O IMATCHTAX-aHAJI0raX YKAa3aHbl B IIPUJIOXKCHUN

* Oco6ble Kareropiy CCBUIOYHEIX AOKYMCHTOB:

“A” JIOKYMEHT, OIIPE/IC/ITIONTHE 00T YPOBSHE TEXHUKA M HE CHUTAFOIITHHCS
0C000 PEICBAHTHEIM

“D” JIOKYMEHT, ATAPYEMBIiA 3aIBUTEIEM B MEK/yHaPO,THOM 3asBKE

“E” 6oree paHHss 3a5BKa WK TIATCHT, HO OMyO/IMKOBAHHAS HA JATy
ME3K/TyHAPO/MHON IO JAUH MM II0CIIC HES

“L” JIOKYMEHT, TIO/IBEPrafOIIHit COMHCHHIO TIPHTA3AHAC(S) HA IPUOPHTET, HIH
KOTODEIH IPHEO/IATCS C TE/TBIO YCTAHOBICHMS JIATEI Ty OIMKAIIMH JIPYTOTO
CCBUIOYHOTO JJOKYMEHTA, a TAakOKe B IPYTHX NEJDIX (KaK yKa3aHo)

“()”  JOKYMEHT, OTHOCAITMHCS K YCTHOMY PACKPBITHIO, HCIIOIB30BAHHIO,
3KCIIOHMPOBAHHIO H T.JI,

“p» JIOKYMEHT, OIYOIMKOBAHHbIH /0 JATHI MEK/TyHAPOIHOMN TOIauH, HO TOCIE

JIATHI HCTIPAIMHBACMOTO IPHOPUTETA

“T” 6oree O3 HMH TOKYMEHT, OIy O/IMKOBAHHEIH TIOCIIE JJATH MEKTyHAPOTHOM
o Ja9H WA HpI/IOpI/ITeTa, HO HpI/IBe}:[eH:HHﬁ JUIA IOHAMAaHWA l'lpI/]]'HJ;[/]IIa HIA

TCOpHHM, Ha KOTOPHEIX OCHOBBIBACTCS H300PCTCHIE

X JIOKYMEHT, MMEIOTTHI HAUG0JIEE OIM3KOE OTHOIMIEHUE K ITPEAMETY TIOMCKA;
32IBJICHHOE H300pPETECHIE HE 00IaacT HOBU3HOH MWIN H300PETaTeIbCKUM
YPOBHEM, B CPABHCHWH C JIOKYMCHTOM, B3ATHIM B OTACIBHOCTH

“Y” JIOKYMEHT, MMEIOTTHI HAUG0JIEE OIM3KOE OTHOIMIEHUE K ITPEAMETY TIOMCKA;
3BJICHHOE H300pETEHNE HE 00IaAacT H300PETATeIECKIUM YPOBHEM, KOTIA
JIOKYMCHT B3AT B COUCTAHWE C O/HHM MM HECKOJIBKUMM JOKYMCHTAMHE TOM K&
KaTeropyM, Takas KOMOHHAINMA JJOKyMCHTOB OUCBHIHA LT CLCIHATACTA

“&”  JOKyMEHT, SBJITIONTHHACS TATCHTOM-aHAIOTOM

Jlata eHCTBUTEILHOTO 3aBSPIICHIS MEXIYHAPOIHOTO OUCKA

10 staBaps 2022 (10.01.2022)
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