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(57) MurerpupoBanHas SHEPreTHYECKas CHCTEMA COAECPKHUT aTOMHYIO TEIJIOBYIO CTAHIHIO, PACTIONOKEHHYO

Ha SAEpPHOM OOBEKTe. ATOMHAs TeIUIOBas CTAHLUS IPOU3BOAUT TEIUIOBYIO JHEPIUI0, KOTOpas
TPAHCHOPTUPYETCS B CUCTEMY aKKyMYJIHPOBaHHS TEIUIA, PACHIOIOKEHHYIO CHAPYXHU SISPHOTO 00BEeKTA.
Cucrema aKKyMyJIMpOBaHHS TEIUIa HAXOAWUTCS B TEIUIOBOM KOHTAKTE C CHCTEMOW BBIPAOOTKU 3HEPIUH,
KOTOpasi TaKkXKe PAacIoiOoXKeHa YHAIEHHO OT sAAepHOro oObekra. Takum 0oOpa3oM, aTOMHAs TEIUIOBas
CTaHLMs M30JMPOBAaHa M OTCOCHMHEHA OT CHCTEMBI BHIPAOOTKH SHEPrHU. ATOMHAs TEIUIOBas CTAHLH
MOXKET TOCTaBISATh TEIUIOBYIO SHepruio ¢ temneparypoil Beime 800°C wim Gonee Juiss XpaHeHHs B
CHCTEME aKKyMYJIMPOBAaHHMS TEIJIOBOI HEprHH 10 TeX IOp, IIOKa OHAa HE IOHAJOOWTCS, HAIpHUMED,
JUIL TIPOMBILIUICHHOTO TEIUIa, MPOW3BOJACTBA BJIEKTPORHEPIHMHM WIM Uil Jpyrux nenei. Cucrema
AKKyMYJIUPOBaHHS TeIUIa HE 3aBHCUT OT MCTOYHHKA, ITPU 3TOM OJMH WM HECKOJBKO JOMOIHHUTENBHBIX
TeHEepaToOpOB TEIUIOBOH SHEPIHH, TAKUX KaK JOMOIHUTENIBHbIC SIePHBIE PEaKTOPhI, COJTHEYHBIE TEIUIOBBIE
9NEKTPOCTAHIMH WM APYrHe TeHepaTopbl TEIUIOBOW SHEPrHH, MOTYT OBITh HOIKIIOYEHBI K OOLIeit
CHCTEME aKKyMYJIMPOBAHUS TEIJIa U CUCTEME BBIPAOOTKH YHEPTHH.
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IepexpecTHasi cCHLIIKA HA POJACTBEHHBIE 3asIBKH

B cootBerctBHUM ¢ maparpadgom 119(e) I'maBer 35 Croma 3akoHoB CIIIA, mpropuTeT HACTOSIICH 3asBKH
3asMBIsIeTCS 10 JaTe nojadn npeaaputenbHoi 3asBku CIIA Ne 62/833 623, momannoit 12 ampens 2019 r., u
npenBaputenbHoit 3asBku CIIIA Ne 62/929 003, moganno# 31 oktsaopst 2019 r., 06e U3 KOTOPHIX O3arjaBiIcHbI
"ATOMHAS TEIUVIOBAS CTAHLMSA C TEHEPMPOBAHUMEM 3JIEKTPOSHEPTHU B PEXKUME CIIE-
JOBAHU 3A HAFPY3KOI>1", OTIMCAHUS KOTOPBIX IMOJTHOCTBIO BKJIFOUEHBI B HACTOSAIIUN JOKYMEHT TOCPEACT-
BOM CCBIJIKH.

IMpeanochLIkKH

O0nacTh HACTOSIIETO U300PETCHHS OTHOCHUTCS K SICPHBIM PEaKTOpaM, a 0oJiee KOHKPETHO, K SACPHBIM pe-
aKTOpaM JUIs BEIPAOOTKH TEIUIA C YIYYIICHHON 0€30MacHOCTHIO M CITIOCOOHOCTHIO PA0OTHI B PEIKUME CIICIOBAHUS
3a Harpy3KOH.

B cooTBeTCTBUM C U3BECTHBIMH CITOCOOAMHU M CHCTEMaMH JUIS BHIPAOOTKH 3JCKTPOIHCPTHH W3 SIICPHOTO
peakTopa TpedyeTcs, YTOOBI SACPHBINA PEaKTOp MPOIIET CePhe3HOE TNIAHUPOBAHUE, CTPOUTEIHCTBO U 00513aTEITb-
HOE JIUIICH3UPOBAaHUE PATUAIIMOHHON YacTH Mepe 3aIyCKOM peakTopa. SnepHbIil peakTop MOAKIIOYCH K dHEp-
TEeTUYIECKOMY ITUKITY IS IPeoOpa3oBaHuUs SIIEPHON TEIUIOBON SHEPTHH B AJIEKTPUUIECTBO, OOBIYHO C ITOMOIIBIO
MapoBOH TypOWHBI, HCIIONB3YIOMICH BOy B KadecTBe pabodero tena. HecMoTps Ha To, 4TO SAEPHBIE PEaKTOPHI,
pabotatore TakuM 00pa3oM, CYIIECTBYIOT YK€ HECKOIBKO NECATHICTHH, THIIMYHAS YCTAaHOBKA HMeEET He-
CKOJIBKO HEIOCTATKOB.

Hanpumep, pagmannoHHas 9acTh, KOTOpPasi COAEPKUT 30HY PEaKTopa, CUCTEMBI MaHUITYINPOBAHHS TOILIH-
BOM M CHCTEMBI IpeoOpa30BaHUs YHEPTHUH, OOBIYHO PabOTaeT MPH BBICOKMX TEMIIEPATypax M NABJICHUAX, UTO
TpeOyeT OONBIINX 3alIUTHBIX KOHCTPYKIHA. KpoMe Toro, KOHCTPYKIUS, pACIONIOKEHHAs Ha SICPHOM 000pyI0-
BaHUM, TAKXKE JTOJDKHA OBITH MPOWHCIIEKTUPOBAHA M JIOJDKHA MOTYYUTh ATOMHYIO JIUIICH3UIO OT PETYIUPYIOIIETO
OpraHa JUIst 9KCIUTYaTalliuy, YTO SBISCTCS JITUTCIBHBIM H JOPOTOCTOSIINM MEPOIIPHUITHEM.

Kpome Toro, peakrop noasepraercsi 0anaHCy aBapUAHBIX OCTAHOBOB CTaHIIMH, KOT/Ia HEUCIIPaBHOE 000PY-
JIOBAaHHUC BBI3BIBACT aBTOMATUYCCKUI OCTAHOB aTOMHOM CTaHIIHH.

Haxkonern, aToMHas 3IEKTPOCTAHIINS HE pacCUUTaHA Ha OBICTpOE M3MEHEHNE MOIIHOCTH U, CIIEIOBATEIBHO,
HE MOXKET 3(QPEKTUBHO OTCIICIKUBATH TIOTPEOHOCTH B HATPY3KE OT JEKTPUUECKOHN CETH.

HecmoTps Ha To, 9TO aTOMHBIE CTAHITUH IMPEIaraloT MHOTOYHCICHHBIC U 3HAYUTEIbHBIC IPEUMYIIECTBA
10 CPaBHEHHUIO C JAPYTUMHU (HOpMaMu TPOU3BOJCTBA DJIEKTPOIHEPTHH, OBLIO OBl JKEIaTeILHO 00ECTIEUUTh YCO-
BEPIICHCTBOBaHUS, KOTOPBIEC MMPUBOJIAT K Oosiee Oe3omacHoO, 6ojee THOKOH U 3P PEKTUBHON CUCTEME NI BhIpa-
00TKHM, XpaHEHHS U MPeoOpa30BaHUs TEIJIOBOM YHEPIUH, a TakKe APYTHe MPHU3HAKH, KOTOPHIC CTAHYT OYEBU-
HBIMH H3 MMOCIICIYIOIIETO OMUCAHUS.

CymHocTh n300pereHns

B cooTBeTCTBHM ¢ HEKOTOPHIMH BapUAHTAMH BBITOTHCHHS, AaTOMHAS AJICKTPOCTAHIIUS MOXKET OBITh PEKOH-
¢urypupoBaHa, IepeKOMIIOHOBaHA U PadOTaTh KaK aTOMHAs TEIUIOBas CTaHIIHS, YTO 00ECICUYUBACT MHOT'OYHC-
JICHHBIC TPeUMYyINecTBa. HampuMep, aToMHas 3JIEKTPOCTAHITUS MOXKET OBITh PEKOH(GUTYPHUPOBAHA M IKCILTYaTH-
pOBaThCs TS BBIPAOOTKH TETUIOBOIM SHEPTHHU, KOTOPAsk MOXKET TPAaHCIIOPTUPOBATHCS JAUCTAHIIMOHHO B TEIDIOAK-
KYMYJIHPYIOLIYIO CUCTEMY. TeIIoakKyMyTUPYIOIas CCTeMa, B CBOIO OYepellb, MOXKET OBITh COEMHEHA C YCTa-
HOBKOH IpeoOpa30BaHUs SHEPTUH, KOTOpasi Mpeodpa3yeT TEIUIOBYIO SHEPTHI0 B IMPOMBIIUIEHHOE TEIUIO, JJIEK-
TPUYECTBO MU MCTIONB3YETCS IUIS APYTUX MOJIE3HBIX Ieel. Pa3Ba3pIBas sAepHBI peakTop OT HesaepHoro 000-
PYIOBaHUS CTAHIWH, BKJIIOYAs CHCTEMY MpeoOpa30BaHUSA YHEPTHUH, MOXKHO PEaM30BaTh MHOXKECTBO MPEUMY-
TIECTB.

Hanpumep o0s3aTenpHOE TUIICH3UPOBAHNUE MOXKET BBITIOTHITHECS HAMHOTO Oojiee 3QQEeKTHBHO, KOTJAa B
PaAMaIMOHHON YacTH YCTAHOBJICHO MEHBIIEC 000pYNOBaHUSA. B HEKOTOPHIX SICPHBIX PEAKTOPaX TEIUIOHOCHUTE-
JIeM SIBJIICTCS KHUIKUN METaul, HanpuMmep, HaTpuil. Korma HaTpuil BCTymaeT B KOHTAKT C BOJIOW, BOSHUKACT 3K-
30TEepMHUYECKasi M JHCPreTUICCKas PEaKIys, ¥ JTOJDKHBI OBITh MPEAYCMOTPEHBI CUCTEMBI OC30MACHOCTH, YTOOBI
MOJIABUTH 3Ty PEAKIHIO0 M CICPXKATh 3Ty PEaKIHIo, €CId OHa Mpom30iaeT. braromaps pa3MeIeHUro mapoBon
YCTaHOBKH YIAJICHHO OT PEaKTopa, PeakTop, TEM CaMbIM, U30JIMPOBAH OT JIOOBIX BOIOCOICPMKAIIUNX CHCTEM,
KOTOpPBIE OOBIYHO MOTYT HCITOJB30BATHCS BMECTE C AaTOMHON AJIEKTPOCTAHIHEH.

Kpome Toro, HECKOIBKO aTOMHBIX TETIOBBIX CTAHIIMA MOTYT OBITH ITOAKIIOYECHBI K OOIIEH TeIIOaKKyMy-
JUPYIOUIeH cucTeMe, 94To 0OecreunBaeT MIPEUMYIIIECTBA C TOUKH 3PEHUS 3aTpaT U BPEMEHH Ha CTPOHUTEIHCTBO,
MPOCTOTY OOCITY>KUBaHHUS, TOCKOIBKY OJUH MIIM HECKOJIBKO PEaKTOPOB MOTYT OBITH OCTAHOBJIEHBI O€3 BO3/IEHCT-
BUS Ha BCIO aTOMHYIO TETUIOBYIO CTAHIIMIO, IPHYEM aTOMHAs TEIJIOBask CTAHIINSA MOXKET 3P PEKTHBHO TOCTaBIATh
0oJpIe PHEPTUH B IIEPHOJ BEICOKOTO CIPOCa, 9eM OHa MOTJIa OBl TOCTaBUTh, €CIM OBl OHA ObLIa MMOAKITIOYCHA
HETIOCPEACTBEHHO K CHCTEME MPEOOpa30BaHUs SHCPTHH.

B mocnemyromeM onrcaHUH MPEICTaBICHBI KOHIEIIINY, KOTOPBIC PEAIAraloT MPOPBIBHON MOTEHIUAT JUIS
9KOHOMUKH YCTAHOBKH SITICPHOTO PEAKTOPa C HATPHEBBIM TECIUIOHOCUTEIICM, a8 TAKXKE aTOMHBIX 3JICKTPOCTAHIIHIA,
UCIIONB3YIOMINX IPYTHE BUABI TOTUTUBA, TEIUIOHOCUTEIH U TEXHOJIOTHU. DTH MPOPEIBBI MOT'YT OBITH PE3YJIBTATOM
MEPEOCMBICTICHUST TEXHOJIOTHY JJIs1 CHUDKEHUS 3aTPaT U HEOMPEICICHHOCTH TpaduKa I PaCIINPEHUS TTIOTOKOB
JIOXOJIOB, HANPUMEP, IyTeM MOCTaBKH JICKTPOIHEPTHH M TEIIa MOTPEOUTENsIM. B HOmOMHEHNE K 9KOHOMHYE-
CKHUM TIpEHMYIIECTBaM, obecrieueHrne BO3MOKHOCTH PEIICHHS TOJUTHYECKUX MpobaeM (HaJeXHOCTh CETH, yC-
TOWYMBOCTh K PACIPOCTPAHEHUIO OPYKHUS, BOSMOXKHOCTH SKCIOPTA, JIETKOCTh PAa3MEUICHUS U T.X.) SBISACTCA
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(hakTOpPOM, TIO3BOJIAIOIIMM PEaTH30BaTh STH MPCUMYIICCTBA.
Kpartkoe onucanne yepre:xei

Jlyumee moHMMaHNe 0COOEHHOCTEH, MPEUMYIIECTB W MPUHIMIIOB HACTOAIIETO M300peTeHus OyaeT momy-
YeHO TIPH OOpamIeHWH K IOCIEAYIOImEMY HOAPOOHOMY ONHMCAaHHUIO, B KOTOPOM H3JIararoTcs WIIIIOCTPATHBHBIC
BapHaHTHI BHITIOJHEHUS M COTIPOBOXKIAIOIINE YSPTEXKH, Ha KOTOPBIX:

¢ur. 1 m3ob0pakaeT TUMHYHYIO ATOMHYIO 3JIEKTPOCTAHITHIO;

¢ur. 2 m3o0pakaeT aTOMHYIO TETUIOBYIO CTAHIIUIO, OTICICHHYIO OT YCTAaHOBKH BBIPAOOTKU AJICKTPOIHEP-
THH, B COOTBETCTBHH C HEKOTOPHIMH BapHaHTAMH BBITTOTHCHHUS;

¢ur. 3 n300paxkacT ATOMHYIO TCIUIOBYIO CTAHIIMIO, COSUHEHHYIO C TEIUIOAKKYMYJIHPYIOMICH YCTAHOBKOM,
B COOTBETCTBHH C HEKOTOPHIMU BaPHAHTAMH BBITIOJTHCHIS,

¢ur. 4 u300pakacT aTOMHYIO TCILIOBYIO CTAHIIUIO, COCAUHCHHYIO C YIAJICHHOHN TEIUIOaKKYMYITHPYIOIICH
YCTAaHOBKOU ¢ HEOOsA3aTEIBHBIM aKKYMYJIITOPOM TEILIa, B COOTBETCTBUH C HEKOTOPHIMH BapHAHTAMH BBITIOJTHCHUS,

¢ur. 5 u300pakacT aTOMHYIO TCILIOBYIO CTAHIIUIO, COCAUHCHHYIO C YIAJICHHOHN TEIUI0aKKYMYITHPYIOIICH
CUCTEMOM, KOTOpasi COCJMHCHA ¢ BHCITHIUMH HATPy3KaMH, B COOTBETCTBHH C HCKOTOPHIMUA BapUAHTAMU BEITIOJN-
HECHHUS,

¢ur. 6 m3obdpakaeT WITIOCTPATUBHOE MPOMBIIIUIEHHOE OTOIIIICHUE U TpeOyeMble TeMITepaTyphl;

¢ur. 7 n300paxkaeT SHEPTETUICCKYIO0 CUCTEMY, B KOTOPOI, B COOTBETCTBHH C HEKOTOPBIMU BapHaHTAMH
BBITTOJTHEHHS, HECKOJIBKO NCTOYHUKOB TEIIJIa COBMECTHO HCITONIB3YIOT OOIIYI0 CHCTEMY aKKyMYJIMPOBAHHS TEIUIa
¥ TipeoOpa3oBaHus YJHEPTHH;

¢ur. 8§ u300paXkaeT SHEPrETUICCKYI0 CUCTEMY, B KOTOPOI, B COOTBETCTBHH C HEKOTOPBIMU BapHaHTAMH
BBIMOJTHEHHUS, HECKOJIBKO HCTOYHHKOB TEIJIa COBMECTHO HCIIONB3YIOT OOIIYI0 CUCTEMY aKKyMYJIMPOBAHUS TEIUIA
U peoOpa30BaHUs YJHSPTUHU C BCIIOMOTATEIbHON CUCTEMO MUTAHHUS;

¢ur. 9 u300pakacT aTOMHYIO TCILIOBYIO CTAHIIUIO, COCAUHCHHYIO C YIAJICHHOHN TEIUIOAKKYMYITHPYIOIICH
CUCTEMOM, CBA3aHHOU C BHCITHUMU HATrPy3KaMU U JOMOJHHUTEIBHBIM TEIUIOBBIM HUCTIOJIB30BAHUEM, B COOTBETCT-
BUU C HCKOTOPBIMU BapUAHTAMH BBITIOJTHCHUS;

¢ur. 10 mobpakaeT THOPUAHYIO SHEPTETHIESCKYIO CHCTEMY, B KOTOPOH, B COOTBETCTBHU C HEKOTOPBIMH
BapHaHTAMH{ BEIIIOJIHEHHS, HECKOJIBKO (OPM IeHepaTOpOB TEIUIOBOI DHEPTHM MOAKIIOYEHBI K 00mel cucreme
AaKKyMYJIMPOBaHUS TeIUIa U 00IIeH cucTeMe mpeoOpazoBaHus YHEPTUH; U

¢ur. 11 n300pakacT SHEPTETUICCKYIO CHCTEMY, B KOTOPOH, B COOTBETCTBHH C HEKOTOPHIMH BapHaHTaMHU
BBITIOJTHEHIIS, SIIEPHBII OJIOK OT/AEIEH OT CHIIOBOTO OJ0Ka MHTEIPHPOBAHHBIM OJIOKOM aKKyMYIHPOBAHHUS SHEPTUH.

Ioapo6Hoe onucanue

IMocnenyromee moapoOHOE OMKUCAHKE 0OCCIICUNBACT JIydIliee MOHUMAHKE MTPU3HAKOB U MPEUMYIIECTB U30-
OpeTeHUl, ONMCAaHHBIX B HACTOSAIICM OIHCAHWUH, B COOTBETCTBHH C PACKPBITBIMU B HACTOSIIIIEM TOKYMEHTE BapH-
aHTaMHU BBINIOJHEHUS. HecMOTps Ha TO, YTO MOAPOOHOE OMHCAHHWE COACPIKUT MHOTO KOHKPETHBIX BapHUAHTOB
BBIMOJTHEHHS, OHHU MPEICTABICHBI TOJIBKO B KAUECTBE MPUMEpa U HE JOJDKHBI PACCMATPHUBATHCS KaK OTpaHHYH-
BaIOMIME 00BEM PACKPHITHIX B HACTOSIIEM TOKYMEHTE U300pCTCHHIA.

B TO BpeMs Kak CTOMMOCTB SIICPHOM HEPTUH BaXKHA W 3aCITy)KUBACT BHUMAaHUS, JOXOIHAS YacTh U IOJH-
THYECKUH aCTIeKT SAACPHON YHEPTETUKN B PAaBHOM CTEIICHH 3aCiTy)KMBAIOT BHUMaHUs. CTOMMOCTh aTOMHOU dHEP-
ru ObUTa Ba)KHBIM IOKa3aTeleM IIPH ONMHCAHUH KOMMEPYECKOH MpPUBJIEKATEIHHOCTH IPH BBIXOAE HAa CTPOTO
PETYHPYEeMbIH, KOMMEPIIMATU3NPOBAHHBIN PHIHOK MPOU3BOJICTBA AJIEKTPOIHEPTHH ¢ 0a30Boi Harpyskoi. Ilo-
WCK TIOAXOJO0B K CHIDKEHUIO HOPMAaTHBHOTO OpEMEHM M PACIIMPEHHUIO BO3MOXXHOCTEH KOMMEpPYECKOTO pPBIHKA
SBIISICTCS KITIOYOM K PEBOJIOIIOHHBIM 3KOHOMHYIECCKIM H3MEHEHHSM, KOTOPHIE YBEIMINBAIOT TOXOIBI IIPH yMe-
PSHHOM YBEIMYCHUU 3aTpar. TeXHUYECKHUE PEIICHUS MOTUTHYCCKUX MPOOJIEM TaKKE MMEIOT CTPaTETHYeCcKOe
3HAYCHHE, KOTOPOE TPYIHO YIOBUTH, OIICHHBAs CTOMMOCTh CTPOUTEIBCTBA B OJTHOYAche. VICIOIp30BaHue HEMIO-
OIICHCHHBIX B HACTOsIICEe BpeMs (aKTOPOB, TAKHX KakK OTCyTcTBHE BBIOPOCcOB CO,, ¢ BO3MOKHOCTHIO MHTETPa-
UM CO Bce OoJiee TUHAMUIHOM IEKTPHUUCCKON CEThIO, CTAaHET 00Jice IICHHBIM B OJIM)KaUIIINEe TCCATHICTHS.

I[MomuMo TpoOIIEM ¢ AKCIUTYaTAITMOHHBIMU PACXOJaMU B OTHOIICHHUH SIICPHOM SHEPTUH, CBSI3aHHBIMU CO
CJIEJIOBAHUEM 32 HArpy3KOMH, MPOU3BOACTBO AJICKTPOIHEPTUU ¢ 0Aa30BOI HATPY3KOW HE MMEET BO3ZMOXKHOCTH OT-
CJIeKUBATH JIOXOJI, TIOCKOJIbKY IIEHBI Ha 3JIEKTPOIHEPTUIO MEHSIOTCS B TEUCHHE ITHS, KaK "TIMKOBBIE" JJIEKTPO-
CTaHIUH (HATIpUMep, >JIEKTPOCTAHINH, KOTOPBIE MOTYT pa0OoTaTh TOJBKO TOTJA, KOTAA CYIIECTBYET BBICOKHN
WIIA TTUKOBEIH cripoc). J{is mOBHIIEHNST KOHKYPEHTOCIIOCOOHOCTH SAEPHOI SHEPTETHKH B MEHSIOLIEMCS YHEpre-
TUYECKOM JaHgmadTe HEOOXOAWMBI MPOM3BOJACTBEHHBIC M TEXHOJOTMYECKHE WHHOBAIIMH, KOTOPHIC MO3BOJIAT
SAepHON dHEepreTHke paboTaTh Ha MOJHYIO0 MOIIHOCTE U MOJYYUTh JOCTYI K BO3MOXKHOCTSIM PBHIHOYHBIX CIIEKY-
JSIMHA B JOMOJTHEHHE K MPOM3BOICTBY AJIEKTPOIHEPTHH Ha MOJHYIO MOIIHOCTH. B TO Bpems, Korja meHBI Ha
JJIEKTPOIHEPTHUIO HIKE CEOECTOMMOCTH M3-3a MepeOOeB B HCIOIH30BAHUU BO30OHOBIISCMBIX MICTOUHUKOB DHEP-
THH, aTOMHBIM 3JICKTPOCTAHIMSIM TPeOYeTCsl aJbTePHATUBHBIN MPOU3BOJICTBCHHBIA KaHAJ BMECTO OIHOTO TOJb-
KO CIpoca Ha 3JCKTPOIHEPTHIO CO CICIOBAHUEM 33 HATPY3KOH. DTO MPHHIUNHAIBHO TPeOyeT MOHUMAHUS KOH-
KYPEHTHBIX MPEUMYIIECTB ATOMHBIX CTAHIIMU MO CPABHEHUIO C MIEPUOTUICCKHA BO30OHOBISICMBIMHA UCTOYHHKAMU
SHEPruU. DTH KOHKYPEHTHBIC TPEHUMYIIECCTBA MPUBOIAT K JKEITAHUIO U BO3MOXXHOCTH COBMCIICHHUS C JAPYTHMH
MPOU3BOJICTBEHHBIMHU MPOLIECCAMH JUTS JOCTHXXCHHS SKOHOMHUH 32 CYET KOHIICHTPAILMU B TPOIIeccaxX MPOU3BOJ-
CTBA SHEPTHH ¥ U3TOTOBICHUS.

OmHON U3 OTIUYHUTEIHHBIX XapaKTEPUCTHK SACPHON SHEPTETUKH 110 CPABHEHHUIO C BETPOBOM, COTHETHOH U
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JIPYTEMU BO300HOBIISICMBIMH UCTOYHUKAMU SHEPTHH SBJISCTCS KOHIICHTPHPOBAHHAS MOIHOCTh HA Bajly JIO BbI-
pabOTKM AIIEKTPOIHEPTHH M TEIUIOBBIIeNeH s, Mcronp30BaHue ATHX Pa3IMIuii MOXKET OTPENeTUTh KOHKYPEHT-
HbIC TIPEHMYIIECTBA B MEPHOJBI MPOU3BOACTBA SHEPTUU 10 HU3KHM IleHaM, 4TOOBI b0 Oosiee 3G PeKTHBHO
XpaHUTh YHEPTHUIO, TUOO MPOU3BOAWUTEH IPYToi TOBApHBIA MPOIYKT. MHOTHE MPENNpPUATHS 1O MPOU3BOJICTBY
3JIEKTPOIHEPTUH UCIOIB3YIOT MAapoBOi UK PaHknHa AJ1s MpeoOpa3oBaHus TEIUIOBOM YHEPTUH B DJICKTPHUUECT-
B0. X0T4 npeoOpa3oBaHUe MOIIIHOCTH Ha BTy B 3JICKTPUIECKYIO BO BPAIAIOMIEMCs T€HEPaTOpPe UMEET BEICOKUH
KII[ (98-99%), mpeobpa3oBaHue AIIEKTPOIHEPTUH 0OPATHO B MOIIHOCTH HA Bally HEMHOTO MeHee 3(pPeKTHBHO
(~95%). JlomosHUTENbHBIE TOTEPH BO3HUKAIOT IIPH MOBHIIICHIH HATPSDKCHUS IS Tepeladr 0 JIMHUSIM dJIeK-
TpoIepeaayy ¥ MOHIKEHUH HANpPSDKEHMS JUIA JIOKaJbHOTO NoTpeOieHus. TouHble OTepH OT Iepeaadu a0 Io-
TpeOJICHUS 3aBUCST OT MECTOIIOJIOKEHUSI U PACCTOSHUS, HO OOIIE pacueTHBIE IMOTEPU OT MPOU3BOJICTBA dHEP-
TMH Ha aTOMHOH 3JIEKTPOCTAHIMH JI0 MTOTPEOJICHNUS SJHEPTHU Ha OOBEKTE Ul 9TOTO IPHMEpa OLIEHUBAIOTCS B 2-
4%. Kombunuposannsie norepu KIIJ] mokassiBaroT, 4To mpsiMasi MOIIHOCTH Ha Baiy faet mpupoct KII/ Ha 8-
11% mo cpaBHEHHIO C MPOM3BOJCTBOM BJICKTPOIHEPTHH Ha MOIIHOCTH Ha Bally B JpyroM Mecte. B pesynbrate
CYIIECTBYET MOTECHINAIBHBIN HMOIPaHUYHBIN apOUTPaX MEXIY NMPOU3BOACTBOM IJIEKTPOSHEPTHUH M PabOTOi C
IPSAMBIM IIPUBOJIOM Ha Bay C JOCTATOYHO MOIIHOM CHCTEMOH CIeIJIeHHs U 3yOuaToit mepenagu. Cucrema ciie-
TUICHHS ¥ 3y04aTol mepempadu OyneT crocoOHa MOJTHOCTHIO MITH YAaCTHYHO MPeoOpa3oBhIBaTh MOITHOCTh Basia B
HEDJIEKTPUIECKYIO TIPOM3BOJICTBEHHYIO paboTy. 3amada COCTOUT B TOM, YTOOBI 3aITyCKaTh/OCTaHABIMUBATE IMPO-
I[eCChl BIUIOTHh JO THTaBaTTHOTO MaciTada M COOTBETCTBYIOIIMX MAaCCOBBIX PAacXOIOB MPOAYKTA, YTOOBI IOJ-
JIEPKUBATh OTPOMHYIO pabodyI0 Harpy3Ky.

OmHMM W3 TakuX NPHUMEPOB MOXKET OBITh HCIOJNB30BAHHWE AKKyMYJITOpa SHEPIHH C)KAaTOTO BO3AyXa
(CAES) wim akkymynaTopa sHepruu cxmxkeHHoro Bo3ayxa (LAES), 4ToObl aTOMHEIE 3JIEKTPOCTAHIIMHM MOTJIH
paboTaTh Ha ITOJHYIO MOIIHOCTb IIPH HU3KHX IIEHaX Ha JJIEKTPOIHEPTHIO (U, CIEJOBATEIbHO, IPH HU3KOM CIIPO-
ce Ha DJICKTPOIHEPIHIO) 3a cYeT oOeclevyeHHs MOIIHOCTH Ha Baly IUIS CXKIKEHHS BO3IyXa B IOIOJIHEHHE K
obecIieueHNIo MOTPeOHOCTEH B 3JIEKTPOdHEpTruu 0a30BOH HAarpy3kH. KpHOTEHHBIN CKIDKEHHBIN BO3/LyX, XpaHs-
muiics npu aTMocepHOM JaBJIEHHH, BIIOCIEICTBUM MOXET OBITh MCIAPEH BMECTE C OTPabOTaHHBIM SIEpPHBIM
TETJIOM JUTS IPUBEACHUS B IEUCTBUE TYpOUWHBI sl BhIpaboTkH dnekTposHepruu. CAES u LAES paccunTansl Ha
MacmTaOupoBaHWE XpaHIININA B THTaBaTT-9acax W IMPEACTABIIIOT COOOH 3HAYMTENBHYIO BO3MOXKHOCTB MJIS
yIpaBlieHUs] dHEprruel. XpaHsAIMIUNHCS CKMKEHHBIA BO3IYyX 3aT€M MOXET NMPHUBOIWTH B JBIKEHUE TypOWUHY BO
BpeMs MMHUKOBBIX IIEH Ha AJIEKTPOIHEPTHUIO, YTOOBI YBECTH aTOMHYIO SHEPIeTHKY OT IICHOOOpa30BaHMS TOJBKO
npu 6a30Boil Harpyske. brnaromapst macmrabupyemoctn texHonoruiit CAES u LAES u TexHU4ecKoi 3perocTu
0ONBIINX KPHUOTCHHBIX PE3epBYapOB ISl XPAHEHHUS CYNIECTBYET BO3MOXKHOCTH OOBEIWHUTH KOHIICHTPHUPOBAH-
HYIO MOIIHOCTb Ha BaJly sIJICPHOM SHEPTeTHKHU JJIsl KPHOT'€HHOTO OXJIaXJICHHS M OTpabOTaHHOE TETIO A KHIIs-
YEeHUsI CKIPKEHHOTO BO3/lyXa JUlsl NpHBoJia TypOuHBI. Takoe coueraHne BO3MOXKHOCTEH OyzneT Oonee 3¢ deKkTnB-
HBIM, YeM o0ecneynBaloT TpeOOBaHMs K HacocaM C AJIEKTPHYECKUM MPUBOAOM M HOTPEOHOCTH B "aKKyMYIHPO-
BaHMU TeIuta" mpezyiaraeMelx B Hactosimiee Bpems TexHonoruid CAES n LAES, uto naet 00beqMHEHHON TEXHO-
JIOTUU KOHKYPEHTHOE MPEHMYILECTBO [0 CPAaBHEHUIO C JII000H Ipyroi TEXHOJIOTHEH B OT/EILHOCTH. JTa TEXHO-
JIOTHUS], TP COOTBETCTBYIOIIEM PAa3BUTHH, MOXKET ObITH MOJECPHU3MPOBAHA Ha CYIIECTBYIOIEM SIACPHOM MapKe
Coeaunennbix 1lltaToB, KoTophIit mpom3BoauT 99 I'BT anekTposHeprum.

Torma xak Hanbomnee BepositHoe ucnonb3oBanne CAES u LAES 3akimiodaercs B MpOU3BOACTBE dHEPTHUH,
Oonee n3OMpaTenbHAs MEPETOHKA CKIDKEHHOTO C)KAaTOTO BO3AyXa TAKXKE MOXET IaTh IMOTOKU I'a30B BBICOKOTO
KadgecTBa B Ka4eCTBE TOBAPHOTO MPOAYKTa. [IprMepoM MoXkeT OBITh Ipojaka IIOTOKOB YHCTOTO KUCIOpPOaa My-
TEM TeMITepaTypHOH MEPEeroHK! Ul MEAUIMHCKUX [IeIel WM MIPONU3BOICTBA YHEPTUHN U KOMIAHUH, KOTOpPEIE
HaJICIOTCSl YIPOCTHUTH yJaBIUBaHUE YIJIEpOaa, YAAJIUB OCIOKHEHHMs, CBsI3aHHbIe ¢ mpou3BoacTBoM NOX n SOX
MyTEM C)KUTAHHS TOJIBKO MPUPOTHOTO ra3a M KUCIOPOAa. DTO OTKPHIBAET BO3MOXHOCTh COBMECTHOTO pa3Mellie-
HUS 3JIEKTPOCTaHIMUH, paboTalomuXx Ha NPUPOTHOM Tase, ¢ anekrpoctaHumsamMu CAES-Nuclear mis ynporueHus
ynaBiuBaHus yriaepona. OcraBmivecs MTUCTHUTMPOBAHHEBIC T'a3bl MOTYT OBITH HMCIIOJNB30BAHBI W3-32 WX HU3KOU
TeMITepaTyphl, YAEIbHOTO 3HAUCHHMS Ta3a WM MOTPEOIAThCS B TypOUHE, HAIIpUMep, JUIsi POU3BOJICTBA AIIEKTPO-
SHEPTHUH.

JlpyruM aHaJIOTUIHBIM NpUMEHEeHHeM Toje3Hor MontHocTH B CIHIA sBIseTCst SKCIIOPTHBIN PBIHOK CHKH-
skeHHOTO TipupoHoro raza (CIIT), cnpoc Ha KOTOPBIH MpoaoikaeT pactd U AocTur kK 2019 roxy npubnmsu-
TeapHO 8,9 MuwmMapaa kyondecknx (pyToB B IeHb. B HacTosIee BpeMs B TEXHOJIOTHIECKOM IpOIiecce MoTped-
msercs 1o 10% wmcxomHoTo rasza A CKmkeHHs. Vcnonp3ys 0oree KOHCEpPBATHBHYIO OICHKY IS IIporecca
cxkeHus, paBHyro 4100 kJ[K/Kr, Ul TOIAEPKKH TEKYIIIETo mporiecca CKmwkKkeHnus Tpedyetcst okono 230 I'Bt-u
SHEPTHH B TOJl. ATOMHBIE IEKTPOCTAHIINN MOTYT CHITPATh 3HAYHTEIBHYIO POJIb B yBenmdeHun skcropra CIII™ B
OCTaJIbHOM MHUp MO0 3a CYET NPSIMOTO CKaTus, 00 3a cyeT KOMOMHAIMHN ¢ akkymyisitopoM sHeprun CAES c
ucnonb3oBanueM xonoanoro CAES ¢ oqHOI cTOpOHBI TEIIOOOMEHHHKA U MPUPOTHOTO Ta3za ¢ Apyroi. B atoi
KOMOWHHPOBAHHOW CHCTEME MPUPOIHBIA Ta3 CKUKACTCS UL XPAHCHUS WK SKCIIOPTA, a CKATHIH BO3IYX 3aKH-
HaeT JJIs BpAIeHUs JICKTPUUECKOi TypOrHBI. B 111000M citydae Bo3/1yX M IPUPOIHBINA I'a3 MOXKHO 110JaBaTh Ha
JNEKTPOCTAHIIUIO U JIETKO 00pabaThiBaTh, 1 OHM OTHOCUTEIHHO JIETKO MOAJAIOTCS ONepanusaM "3amycK-ocTaHOB"
JUTSL QIalITAlli| K PEXKUMY CIICIOBAHUS 32 HATPYy3KOM.

Jlpyroii mpuMep mepekadky TeKyder cpeiibl - TO MaccoBas MepeKavka TuApO3HepTHr/00HOBIEHUE BOIO-
HOCHOTO TOPH30HTA B Ka4eCTBE pa3yMHOT0 MPUMEHEHHUS JUIA 3aIlyCcKa/ocTaHOBA. ECiy mpearnonoXuTh, 4To phl-
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HOYHBIC [ICHOBBIC CUTHAJIBI PA30BBIOTCS B CICAYIONIEM ACCATHIICTHH, YTOOBI TAPAHTHUPOBATH MAaCIITAOHBIC YCH-
TSI TIO OTKAYKe BOIBI U CBA3aHHBIX C HUMH TPYOOIIPOBOJIOB, MOBBIIICHUE d(P(PEKTUBHOCTH TPH UCTIONIHE30BAHIH
IPSAMOM MOIIHOCTH Ha Bajy AJisi OOHOBJICHHS BOJOHOCHOTO TOPHU30HTA MOYKET COCTaBUTh O0JIee CeMH KBaPHIIb-
OHOB €IMHULL PHEPTUHU (T.€. OAUH KBaIPUIHOH COCTABISET 10" BTU, mwm 1,055%10"® Jxoyneit) uim OoJbIIe B
rof. [IpeAnonoXuTeapHO, MEPHI TI0 PEreHEPAlii BOJHl YMEHBIIAT HEO0X0ANMOE YCIIIHE TI0 OTKa4yKe, HO, BEPO-
ATHO, HE YCTPaHAT MOTPeOHOCTH B 3aMeHE BOBL. KpoMe Toro, 3T0 HacOCHOE yCHIIMe TaKXKe MPEACTaBIseT co00i
MOIIIHYIO '"3aKauMBacMyl0 THAPOIHEPTETUKY", KOTOpas MOXKET paboTaTh B 0OpaTHOM HampaBlIeHUH BJIOJb TPY-
6ompoBoaa I JOTIOTHEHHS MEPUOTNIESCKH BOSHUKAIONINX MCTOYHUKOB SHEPTHH W MOIIOJHEHHUS MECTHBIX BO-
JIOHOCHBIX TOPU30HTOB.

Kak yxa3piBajochk BBIIIE, CKOHIICHTPHPOBAHHAS MOIIHOCTH HA Bay SIBISICTCS JIMIIH OAHON W3 OTIMYH-
TENBHBIX XapPaKTCPUCTHUK SIICPHON SHEPTHH 110 CPABHEHUIO C CONTHEYHOM, BETPOBOM U JPYTUMH BapUAHTAMHU BO-
300HOBIIIEMOH SHEPTHH. B MPOMBINUICHHBIX MpoIleccaxX Ui MPOU3BOJCTBA TAKUX MPOIYKTOB, KaK padpuHUPO-
BaHHOC MAcIIo, KOKC U CTallb, XAMUKATHI, [IEMCHT U T.J., TPEOYETCS KaK SHEPTUS, TaK U ONpEACICHHAS TeMIlepa-
Typa. MUHUMaNbHAsT TeMIIEpaTypa, HeOOXoAuMas I MPOTEKAHUsI XUMHUYCCKOTO TPOIIECcca, SIBISETCS KITF0Ye-
BBIM (haKTOPOM, ONPEICIISIONINM HAWIYYIINI MEPBUIHBIN UCTOUYHUK dHeprun. HecMoTps Ha To, 9To motpebiie-
HHUE TEPBUYHOTO TEIIa 3aBHUCHT OT KOHKPETHOTO PBIHKA, TPEOOBAaHMS K TEeMIepaType IUId JaHHOTO Ipolecca
SBIISTIOTCSI YHUBEpCAIbHBIMU. HecMOTpst Ha TO, YTO JUIS MPOIIECCOB CYIIECTBYET LENbBIA CIEKTp TpeOOoBaHHUN K
TeMITepaType, OCHOBHBIE MHTEPECHBIE TEMIIEPATYPhI, IO-BUAUMOMY, cocTaBiisitoT 100-250 rpaxycoB mo [emnn-
CHIO, TIPW TPOM3BOJCTBE Mapa W Topsdei BOIBI, B Mpolleccax HedrenepepadoTku (HehTEXUMHUH) B ITHATIa30HE
250-550 rpamycoB mo Ilenbcuio, a Takke B BBICOKOTEMIIEPATYypPHBIX IpoIleccax s IIEMEHTa, YyTryHa, MPOou3-
BOJICTBO CTalld W cTekya npu temmeparype >1000 rpamycos mo Ilenbcuto. Ecnmu cMOTpeTh Ha dHEPreTHUSCKUN
PBIHOK B LiesioM, HedrenepepaboTka notpediser Oojee 6 KBaJpWILOHOB SAWHHIl SHEPTHUHU B TOJ, & MPOAYKIIHS
JIECHOT'O XO3sHCTBA - HEMHOTUM 0oJiee 3 KBaJpUIIbOHOB €INHHIL] SHEPTUH B TOLI.

B nacrosimee Bpemst McKoImaeMoe TOIUTMBO YIOBJIETBOPSIET Kak MaciiTaly MOTPeOHOCTH B HEPTHH, TaK U
Temriepatype. B mMupe 0e3yriieponHoil SHEpPreTHKH HAWTH JydIIMH CHOCOO 3aMEHUTH IOJIE3HOCTh M YHUBEp-
CaJIbHOCTh MCKOIIAEMOT'0 TOIUTMBA SIBISIETCS CJIOXKHOW 3ajadeil. B cirygae BeTpoBOii, COTHEUHOW SHEPTUil U THI-
POPHEPTeTHKN OHU MOTYT T€HEpHpOBaTh 3HAYMTEIILHOE KOJMYECTBO SHEPTUH, HO OHU HE TPOU3BOIAT 3HAYH-
TEJNBHOTO KOMYECTBA BRICOKOKAYECTBEHHOTO TeIlIa. DTH HCTOYHUKH YHEPTUH TOJDKHEI TT0ABEPTHYTHCS IPYTOMY
npeoOpa3oBaHUIO SHEPTHH, YTOOBI IOIYYHUTh TEXHOJIOTHYECKOE TeIuio Oojiee BBHICOKOTO KadecTBa. JlomoiHu-
TENbHBIC 3Talbl, TAKWE KaK PE3NCTHBHBIC HATPEBATENH WM IPOM3BOACTBO BOAOPOJA C TOMOIIBIO JOMEHHBIX
nedei, TOJKHBI OBITh BKITIOUEHBI B IIEHOOOPA30BaHNE HA 3TH MUCTOYHHUKH SHEPTHH. TakkKe MOXET MoTpeboBaTh-
Csl TOTIOTHUTENFHOE aKKyMYJIHPOBAaHUE DHEPTHUH ISl JOCTIKEHHS BBICOKHX KOX((HUIMEHTOB MOITHOCTH IS
paboOThI IPOMBIIIJICHHOTO 000pYAOBaHUs 24 9 B CYTKH WJIH NPHHATHA "YITyIIEHHOW BO3MOXHOCTH" C YCTaHOB-
KaMH C HU3KUM K03()(hUIIEHTOM MOIIHOCTH.

Konkypupys 3a cueT Ternia, a He JIEKTPOIHEPTUH, aTOMHasl 3JICKTPOCTAHIINS UMEET LIECHOBYIO KOHKYPEH-
1110, OCHOBaHHY!0 Ha fomnapax CIIA 3a MMBTU npu temnepatype no cpaBHeHuo ¢ goyapamu CIIA 3a kBt
(31.), mpeoOpazoBaHHYIO B TpeOyeMmyro Temneparypy. OnHa 13 Hanbosiee OYEBUAHBIX OTIIPABHBIX TOUYEK KOHKY-
PCHILMM - TIPSIMOE MTPOM3BOACTBO M moTpediieHne mapa. IIpoaykims jgecHoro xo3siicTBa notpebisier 1,3 kBaa-
PWIBOHOB €IMHHMII SHEPTHUHU T1apa B TOJ, 4TO cocTaBisieT Oosiee 45 BT TEemmoBBIX aTOMHBIX 3JIEKTPOCTAHITHM,
paboTarommx KpyriaocyTogHO, IPOCTO Ha mepepaboTkH mapa. I1pu mpon3BoacTBE MPOIYyKTOB JIECHOTO XO35HCTBA
YacTh MpoIecca Co3AaeT OTXOBI, Takue Kak UepHBIi IMeoK (Hampumep, OTXOAs! KpadT-mporiecca Ipu mepepa-
60TKe 6aaHCOBOW NPEBECHHEBI B OYMa)kKHYIO MacCy C YIaJCHHEM JINTHUHA, TEMHUIICIUTIONO03B! U APYTUX IKCTPaK-
THUBHBIX BEIIECTB U3 JAPEBECHHBI IJIsI BEBICBOOOXKICHHS IISIUTIONIO3HBIX BOJIOKOH), OMOMACCHl U IPYTOTO OCTaTOY-
HOTO TOIDIMBA, KOTOPBIE CKUTAIOTCS IS TTOTYYSHISI TEXHOJIOTUIECKOTO TeIlIa I Mmoiy4deHus napa. OcranpHas
4acTh HEOOXOAMMOIO TOILIMBA B HACTOSIIIIEE BPEMsI MOMOIHSACTCS YIJIeM WIM NMPHUPOAHBIM ra3oM. Mcmons3osa-
HHE SIIEpPHON SHEPTUH JUIs IPON3BOCTBA napa BeicBoOoxaaeT 1330 temmoeix BTU (1,3 kBaxpHiiboHOB eAMHUILL
SHEPIruU) MEPBUIHON YHEPTUU VIS MCIIONB30BAHUS B JPYTUX BBICOKOTEMIICPATYPHBIX MPUMEHECHUAX, TAKAX KaK
HerenepepabaTpiBatOIe 3aBOABI MIIM IPOM3BOJCTBO IeMeHTa. [lyTeM WCIOIb30BaHMS SAEPHOM TEILUIOBOM
9HEPTUM Il 00eCHeYeHUs] BBICOKOKAYECTBEHHOTO TEXHOJOTMYECKOIO TeIUIa JJIsSl JIECHOW IPOMBIIIIEHHOCTH,
PpeKyneprpOBaHHasl SHEPTHS JIECHBIX MTPOIYKTOB MOXKET OOECIeYNTh MOTPEOHOCTH B DHEPTHM KaK Ul MPOU3-
BOJICTBA IIEMEHTA, TaK M JUIA Mpou3BojacTBa crekia B CoemmuHeHHBIX LlTaTax (B cymme MeHee | KBaapmiboHa
eAWHUI] SHEPIrUu) C 3amacoM »Hepru. CKWraHwe NPOTYKTOB JIECHOTO XO3MHCTBA CUHUTACTCSA YIJICPOIHO-
HEUTpaTbHBIM JEHCTBHEM H, CIIEIOBATENBHO, MO3BOJISIET HMCIIONB30BATh SACPHYIO 3aMEHY MPOM3BOJCTBA Iapa
JUT HETIOCPEICTBEHHON MOIEP)KKH BBICOKOTEMIIEpATYPHBIX IporeccoB. HecMOoTpst Ha TO, YTO MCTOYHUK TOI-
JIMBA IS IPOM3BOCTBA IIeMEeHTa 00IamaeT OOJBIION CTENEHBIO YHUBEPCAIBHOCTH, 00ECIIeYeHNEe BO3MOXKHOCTH
TPAHCHIOPTHPOBKH M HCIOJB30BAHUS JICCHBIX TOIUTUBHBIX MPOAYKTOB B JPYTHUX HCIOJB30BaHUSIX MMEPBHYHOTO
TeIyIa MOXET MOTpeOOBaTh TEXHOJIOTMUECKMX MHHOBanMi. [10M0OHO MpOXYKIMH JIECHOTO XO3SIHCTBA, XUMUYE-
CKasl TMIPOMBINIICHHOCTh B IEJIOM MOTpeOsieT 1,2 KBaJAPWILOHA SAMHUI] SHCPTUH ITapa, KOTOPBIH MOXET OBITh
HarpsMylo 3aMEHEH I1apoM, CO3/1aBaeMbIM sIIEpHOH dHepruei. OQHAKO Takoe BHITECHEHHE HEPTHU HE 0CBOOO-
JKJIAeT TTOJTHOCTHIO BO30OHOBIISIEMBIH MCTOYHHK TOIUIMBA, & MPOCTO CHIDKAET KOJIMYECTBO MPUPOJHOTO Tasa U
yIIIs1, HEOOXOIMMOE ISl YIIPABJICHHSI IPOLIECCOM, JaXKe €CII BO30OHOBIISIEMbIE HCTOYHUKH YHEPTHU TaKXKE CXKH-
TaroTCs AJIS MOACPKKHU UX MPEoO0pa30BaHUs B IPOTYKTEHI.
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Jlpyroe ucnonb30BaHUE Mapa, CO31aBacMOro ¢ MOMOIIBIO SIIEPHON 3HEPIHH, MOXKET ObITh KOMOMHAIHMEH
ATOMHOM 3JICKTPOCTAHIUH, KOTOPasi MIPOU3BOIUT Iap JJIs 3JCKTPOIU3a BOJOPOJA, B TO BPEMs KaK UCTOYHUKU
SHEPrUH MEPHUOTUIECKOTO IEHCTBHS MIPOU3BOIAT ACUIEBYIO AIEKTPOIHEPTHIO, M IPOU3BOACTBA AIIEKTPOIHEPTHH,
KOTJ]a MCTOYHHUKH SHEPTHH MEPHOANICCKOTO ACUCTBHS OTKIIOYEHHI. 110 Mepe yBemuueHHUs TeMIepaTypsl mapa
TpeOyeTCsl MEHbBINIE AIEKTPUUIESCTBA IS TMPOBEACHUS 3JiekTponn3a. OaHako MoBbIeHHe 3()(HEKTHBHOCTH HC-
TIOJIF30BAHUS SJIEKTPOIHEPTHH IIPU O0JIee BRICOKHX TEMIIEPaTypax MOXKET OBITh IKOHOMHYECKH HEMHTEPECHBIM B
MHpE, TJ€ MUKOBBIEC NIEPHOANIECCKHE BBEIPAOOTKH 3JCKTPOIHEPTHH MPHUBOAAT K TOMY, YTO CTOMMOCTH 3JIEKTPO-
SHEPTUU CTAHOBHUTCA "CIIMINTKOM JemeBOi s n3MepeHus”. Eciam cTouMocTh 000pyIOBaHUS ISl DJIEKTPOJIN3a
MOJKET OBITh JICIIECBBIM 00pa30M MHTETPUPOBaHA B OaIMacHBIN MapOIPOBO, TO SACPHBIA PEaKTOP MOXKET JIETKO
MEepeTH, YaCTUYHO WJIM MOJHOCTBIO, Ha DJICKTPOJIN3 B MEPUOBI HU3KOH CTOMMOCTH JIEKTPOIHEPTHH. DTO MO-
3BOJISICT aTOMHBIM CTAHIUSM KOHKYPUPOBATh B MPOU3BOJICTBE TEILIA TP HU3KUX IIEHAX HA 3JICKTPOIHEPTHIO U B
MPOM3BOJICTBE 3JIEKTPOIHEPIUHU NMpHU Ooiee BHICOKHX IIEHaX Ha 3JeKTposHepruio. [lomydaromeecs B pe3ynbTare
MPOU3BOJICTBO BOJOPOJA CIEIYET pacCMaTPUBaTh HE TOJNBKO KaK MEXaHWM3M aKKyMYJIHPOBAHHS 3HEPTUH, HO,
CKOpee, KaK MCTOYHHMK IMPOMBIIIICHHBIX NoTpeOHocTel B Temie >1000 rpagycoB no Llenscuto, Hanpumep, s
MIPOM3BOJICTBA [IEMEHTA, JKeJle3a, CTAIN U CTEKIIA.

B cnmygae ycoBepmeHCTBOBaHHBIX SACPHBIX PEaKTOPOB, KOTOPBIE UMEIOT 00JIee BRICOKYIO TEMIIEpaTypy Ha
BBIXOJIE U3 PEaKTopa, CTAHOBSITCS JOCTYITHBIMH OoJiee MpsIMBIE BO3MOKHOCTH JJISI IPOMBIIUICHHBIX ITPOIIECCOB.
Hanpumep, 6oitee BrICOKas TeMIepaTypa Ha BEIXO/IC U3 PeaKTopa MOXKET HCIIOJIb30BaThCs B Ka4eCcTBE IpeaBapH-
TEJNBHOTO HarpeBaTelsl IS APYTUX MPOMBIIUIEHHBIX IPOIECCOB MM B Ka4eCTBE MEPBUYHOTO MCTOYHHKA TEIlIa
JUT XUMHYECKOTo Tporiecca. B cirydae mepepaOoTku HEQTH CyIIECTBYET 3HAYUTEIbHASI IIOTPEOHOCTH B SHEPTHH
NP TIEPETOHKE M KPEKUHTE YTIIEBOJOPOIOB, TpeOyIomux Oojee 6 KBaIpHUILOHOB (OPUTAHCKUX TETUIOBBIX €/IU-
uun, BTU; skeuBanentHa 2,05%10'® J[x) sHeprum. Peaktop ¢ HATPHEBBIM OXIAXKICHHEM MOXKET OBITH OCHOB-
HBIM UCTOYHHUKOM TEIUTA JUIS Psijia HU3KOTEMIIEPaTyPHBIX MPOIECCOB KPEKHMHTA, & TEIUIO PEaKTOpa TaKKE MOXKET
OBITH "TIOBBIIIEHO" 10 TpeOYEeMbIX ITMKOBBIX TEMIIEpaTyp HedTenepepadaThIBAIONIETO 3aBOIA C TIOMOIIBIO JJIEK-
TPUYECKOTO HATPEBA MU HEOONBIINX KOJHMYSCTB UCKOMIAEMOTO TOIDTHBA. BoJbIas 4acTh TEXHHYCCKON mpooIIe-
MBI B 3TOM CIIy4ae COCTOMT B TOM, YTOOBI MHUHHUMHU3UPOBATH KOJIMYECTBO TEIUNIOOOMEHHUKOB/IOTEPH BO BPEMs
TEeII000MeHa, a TaKkKe pa3padboTaTh TEXHOJIOTHIO I HedTenepepadaThIBAIOINX 3aBOIOB, MO3BOJISIONIYIO MIPHU-
HUMATh TEMIIEPATypHBIE ¥ SHEPTETHYECKIE BXOTIHBIE TapaMeTPHl, OTIIMYHBIE OT ITapaMeTPOB HEPTH, dIEKTpHUIe-
CTBa W mapa. [IpuMepoM MOXeT CIyXHUTh 3aMeHa TeTIOOOMEHHHKA COJIB/MACciIO TPAIUIIMOHHON KaMepe CKura-
HUS U BBICOKOTEMIIEPATYPHOTO KpeKHHTa. J[pyrie THIBI YCOBEPIICHCTBOBAHHBIX SIIEPHBIX PEAKTOPOB, TaKHe
Kak, HallpuMep, peakTop Ha PacIUIaBICHHOM COJHM, MOTYT MCIOJIB30BaTHCS Ui HEMIOCPEICTBEHHOTO MOIYICHHUS
HE00X0IMMOro 60Jree BRICOKOTEMITEPATYPHOTO IPOMBIIIIEHHOTO TEXHOJIOTHYECKOTO TeTIa.

Bo3MOXHOCTH aKKyMyTHUpPOBAHHS TeIIa TAaKXKe CYIIECTBYIOT ISl pa3felicHHs MPOM3BOJACTBA TEIUIa M HC-
MOJIB30BAHUS TEIUIA JJII aTOMHBIX TEIUIOAJICKTpOCcTaHIui. [IpemmoxkeHne o0IIero xapakrepa COCTOUT B TOM,
YTOOBI UCIIOJIF30BaTh MIEPBUYHBIA TETNTOHOCHTENIb AaTOMHBIX TEILIOAICKTPOCTAHIU I HarpeBa OOJBIIOTO TEl-
JIOBOTO aKKyMYJSTOpPa, HAIIpUMeEp, coyiell ¢ (ha30BBIM MEPEXO0JI0M, U IePCKAUYNBATh UX B OOJBIINE pE3CPBYapHL.
Otr OonblLIME pe3epByaphl ¢ HATPETHIMK COJIIMH MOXKHO 3aTEM HMCIOJIB30BaTh VISl IPOU3BOICTBA JIEKTPOIHED-
THH, HATIPUMED, C TIOMOIIBIO TTAPOBOTO IMKIIA PaHKWHA, WM TSI TOJaYy TEXHOJIOTHYECKOTO TeIljla B 3aBUCHMO-
CTH OT KOHKPETHOTO IPUMEHEHHs. Pa3nemnss mpou3BOACTBO TEIUIA U MPSIMOE €r0 WCIOIb30BaHUE, aKKYMYJIATOP
TerIa MPeCTaBIsIeT cO00i THOKOe CpeACTBO IS "'clieIOBaHuUs 32 HArPY3KOU'" MPH MPOU3BOICTBE DIIEKTPOIHEP-
rud, paboTas Ha TOJHYIO MOITHOCTH W 3aIlONHSS pPe3epByaphl TOpsiUeil COJNHM, HO NMPOU3BOAS 3JCKTPUUECTBO B
Ooree 1eHHOE BpeMs BO BpeMs MUKOBOTO CIPOCa WIH 00Jee TPaIuMOHHOE TIPOU3BOICTBO YHEPTHUH IIPH TOCTO-
SHHOW Harpy3ke. OTOT MOAXO0J TaKXKe ITO3BOJISICT AaTOMHOM JIEKTPOCTAHIINHU pab0oTaTh KaK MUKOBAs CTAHIHS IS
BO3MOYXHOCTEH IICHOBOH CIEKYIISIIIAN, TPOIOIIXkKAs TIPH 3TOM paboTaTh HA MOJTHONH MOIIHOCTH. JlomomHuTEe I HAS
9KOHOMMUSI CPEACTB TaK)KEe CYIIECTBYET, €CIIM aTOMHAsl JICKTPOCTAHIMS ¥ NEPBUYHBIA TEIUIOHOCHUTEIIH/COJIEBEIE
TEIUIOOOMEHHUKH W XPAHWIUINA COU MOTYT OBITh Pa3JCCHBI, MOCKOJIbKY OHU HE BAXKHBI JJIsI OC30MaCHOCTH
peakTopa, OATOMY IMPaBHIa CTPOUTENBCTBA U O0OPYAOBAHUS ISl POU3BOJCTBA JICKTPOIHEPTHU AHATOTUIHEI
HESJICPHBIM 3JIEKTPOCTAHIUSAM. DTO MO3BOJSIET HCIOJIB30BATh CTaHAAPTHBIE KOMMEpPYECKHE MPOTOKOJBI 0e30-
MACHOCTH, 3aTpaThl Ha AKCIUTyaTallUIo U TexHmYeckoe obciyxkuBanue ("O&M") U cTaHZapTHl KauecTBa, KOTO-
phI€ MOTYT OTIPaBIAaTh UCIOIB30BAHUC JTFOOBIX TEIUNIOOOMEHHUKOB WIIM HAJIHYUE TOTEPh TEIlIa 33 CYCT OTKAYKH
TOPSTYNX COJIEH M3 0€30MaCHOTO MECTa aTOMHOM JIEKTPOCTaHIuH. 110 CyTH, SHeprocucTeMa JIsi aTOMHOM dJIeK-
TPOCTaHITUU MOXKET OBITh IMOCTpOeHA B cpene, OTIMIHOH 0T NQA1 (¢ COOTBETCTBYIOIIMMHY OIIEPAIHSIMHU 110 TEX-
HHUYECKOMY OOCIYXHBAHHUIO), YTOOBI MOJYYUTh OT CYIICCTBYIOIINX COTHEYHO-TEIUIOBBIX COJITHBIX YHEpreTHde-
CKUX KOMITAaHHH KOMMEPYECKH KOHKYPEHTOCTIOCOOHBIE KOHCTPYKIINH.

PeakTops! ¢ 6ojee BEICOKOM TeMIepaTypoil, Takue Kak peakTOphl ¢ HATPHEBBIM OXJIaXKICHHEM, Ha pacIuia-
BE COJIM, BEICOKOTEMIICPATyPHBIC Ta30BBIC PEAKTOPHI U JPYTHE, TAKXKE MOTYT y4acTBOBATh B MPOU3BOJICTBE BO-
JI0pO/ia C MCHOJIb30BaHUEM ITPOLIECCOB, OTIIMYHBIX OT BETPSHBIX U (POTOIIEKTPHUECKUX COJTHEYHBIX, B JIOTIOTHE-
HHE K TapOBOMY 3JIEKTPOJIN3Y, KOTOPBI 00cyxaaics Bpimie. OMHUM U3 MPUMEPOB BHICOKOTEMIIEPATYPHBIX MPO-
LIECCOB SABISAETCSA LUK MeAb-XJIop. B aToM nukie texnonorndeckoe temio ot 400 no 500°C ucnons3yercs s
MPOM3BOJICTBA BOJIOPOAA U KHciopoaa. Ha mocnerHeM sTare 1MKiIa HCHONB3YETCs AIIEKTPOIIN3 ITPH TEMITepaTy-
Pe OKpYKaloIiel CpeIbl U PEIUPKYIISAIUN BCEX XHMHUKATOB, KPOME BOJIBI, KOTOPAs MPEBpaIaeTcs B ra3. ITOT
MIPOIIECC TPEJCTABIIACT OO0 MHTEPECHYIO BO3MOXHOCTH "MOCTABJIATH C OTCIC)KHBAHHEM'" JCIIEBYIO DJIEKTPO-
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9HEPTHIO, TIPOU3BEICHHYIO BO BpEMsI IIMKa BETPOBOM M COJHEYHOW 3Hepruu. [Ipu HempephIBHON KCILTyaTanuu
BBICOKOTEMIIEPATYPHOIH aTOMHOH TEIUIOANIEKTPOCTAHIIUH JUIsl IPOU3BOICTBA BOJOPOA U KHUCIIOPOAA 3aTPaThl Ha
000pyIOBaHNE M IKCINTYyaTAIlHIO W TEXHUYIECKOE 00CITyKUBAaHHUE OTIPAaBABIBAIOTCS MPH 3aII0JTHEHUH pe3epByapoB
MEIHO-XJIOPHBIMH peareHTaMH IS dJieKTponn3a. Koraa 31eKTpiaecTBO CTAHOBUTCS JCUICBBIM, JIEKTPOIN3 pH
TEMIIepaType OKpYyKaloIeld cpeIsl UCTIONB3YeTcs Ui IpeoOpa3oBaHMsI COAEPKUMOT0 pe3epByapoB 0OpaTHO B
COOTBETCTBYIOIINE UCXOIHBIE XUMHUECKUE MPOAYKTHI, YTOOBI CHOBA 3aIlyCTUTh HUKJI. DTOT MPOIECC aHAIOTH-
YeH 10 CYITHOCTH 3allOJIHEHHUIO COJISTHBIX PE3epBYyapoOB TOpsUei CONbI0, KOTOopas OyAeT HMCIOJB30BaThCSA B
Oonee mo3mHEe BpeMsA, HO Oojee KOHKPETHO aJalTHPOBaHA K KOHEYHOMY XHMHUYECKOMY MPOIYKTY. DTOT
npuMep He 0053aTeNIbHO NCIOIBb3YETCsl Al OTCTaMBaHUS IIUKJIA MEAb-XJIOP, HO 00IIast uaes o TOM, 4TO dJIeK-
TpocHaOXXEeHUE - TO JIPYroi MOJAXOM, YeM aKKyMYJIMPOBAaHWE JHEPTUHU Ul YIOBIECTBOPEHHUS cmpoca. DTOT
IpPOIIECC TaKXe IMO3BOJISICT MCIOJIB30BAaTh OOJIBIITYIO YacTh 000PYIOBaHHS aTOMHOM CTaHIUH, MCIIOJIb3YEMOTO
JUISL TIPOM3BOJICTBA BOJOPOJIA, IIPH ATOM TOJILKO HEKOTOpBIE pe3epByaphl M 3JIEKTPOJIM3HOE 000pyHOBaHUE TIPO-
CTauBaroT BO BPEMsI HOPMaJIbHOU paboTHI.

OTH 0COOEHHOCTH U IIPEUMYILECTBA, HAPSy CO MHOTHMH IPYTHMMH, MOTYT OBITh pealu30BaHbI IIyTEM IIe-
PECTPOHKH aTOMHOH 3JIEKTPOCTAHIIMHM, KOTOpasi MO3BOJSAET pa3MemaTh aTOMHYIO TEIIOBYIO CTAHIHIO C IpO-
MBIIUICHHBIMA ¥ XAMHYCCKIMH CHCTEMaM{ HarpeBa, YMEHBINAs IUIOMIAb, 3aHUMAeMYyI0 KBATH(UKAITHOHHON
obnmacteio NQAI1, 1 3arpyas CIIeIyIOIrie BO3MOKHOCTH TIPH JKCIUTyaTallMU SAEPHOTO PEaKTopa Ha ITOJTHON
MOIITHOCTH.

Ha ¢wur. 1 mokazana tunwdHas aromHas daektpoctaniyst 100. KoHCTpyKIus aTOMHOM 3JIEKTPOCTaHIIAN
100 cocTOUT M3 ABYX OCHOBHBIX YacTeH: paauaIliOHHON 9acTH B TYpOMHHOTO oOopynoBanus. LlenTpom pamma-
IIMOHHOW YacTH siByisiercst 30Ha 102 snepHOro peakTopa, B KOTOPOW HAaXOAWTCS SAEPHBIN peakTrop. 30Ha oOpa-
meHus ¢ ToruBoM 104 mpUMBIKaeT K 30HE peakTropa, ¥ 00e KOHCTPYKIMU OOBIYHO pPacIiojo)KeHbl BHYTPH 3a-
muTHOM 30HbI 106. 3anmTHas 30Ha 106 MOXeT copepKaTh KOHCTPYKIHUIO 3alIUTHONH 000JIOYKH, KOTOpask MOXET
OBITH BBINIOJIHEHA M3 apMUPOBAHHOW CTajM, OETOHA WM CBUHIA, WM M3 KOMOMHAIIMKM MaTepHaIoB, KOTOpas co-
3/1aeT KOHCTPYKIHIO, OKPYKAIOIIYIO SACPHBIA peakTop. Ero KoHCTpYKIus 1 GyHKIUS 3aKIIFOYatOTCsl B TOM, 4TO-
OBl yep>KuBaTh BBIXOIIIINN paJMOAKTUBHBIN Iap WIH Ta3, ¥ BO MHOTHX CIyYasx OH IpeIHAa3HAYCH I yIep-
JKaHUST BBIXOJAIIETO raza mon AaieHueM a0 550 klla mim 6onee. KoHCTpyKIus 3amuTHOW 000JIOUKH CITPOCK-
TUPOBaHA KaK TOCIEIHSS JIUHUS 3alIUTHl OT MPOEKTHHIX aBapuil. CTONMOCTh CTPOUTEIHCTBA 3AIIUTHON KOHCT-
PYKIHHU TPSMO TPOTIOPIIMOHANIBHA HE TOJBKO pa3Mepy peakTopa, HO TakKe 3aBHCHUT OT HESACPHBIX CHCTEM H
KOMIIOHEHTOB CTaHINH, KOTOPBIE HEOOXOAMMO Pa3MECTUTh B HEM. PaanariioHHast 4acTh TakKe COAEPIKUT BCIO-
MoraTeJbHbIC KOMIIOHEHTHI, TaKie KaK HACOCHI, KOHTYPHI TEKy4eil Cpeabl, TUCIETICPCKYIO U APYTHe BCIIOMOTa-
TENIbHbIE KOMITOHCHTHI.

3onHa 104 oOpamieHus ¢ TOIUIMBOM, KOTOpasi MOXET HaXOAWTHCS BHYTPH 3aIUTHON 30HBI 106, cripoekTH-
poBaHa Tak, 4To0Bl 00ECHEeYNBAaTh BO3ZMOXHOCTh IEepe3arpy3ku TOIUIMBA CO CKOPOCTBIO, oOecreunBaromei He-
NpEepBIBHYIO paboTy peakropa. OHa TakKe COJACPIKUT MOAKPUTHIECKOE TOTLUTMBO BHE aKTHBHOHN 30HBI peakTopa u
NpEeIOTBPAIacT MOBPEXKIACHUE U 3arpsisHeHNe TorumBa. OHa TakKe MOXKET CoAepKaTh 000pyIOBaHUE IS Tie-
peMeIIeHHs TeTIIOBBLACISIONINX CTEPKHEH 1 TEIUIOBBLACIIAIONINX COOPOK, HAIPHMED, IS TTepe3arpy3Ku TOIUTH-
Ba B aKTHBHYIO 30HY pPeaKkTopa.

K 30HE peakTopa 1 9acTH pajMalliOHHON YacTH MPUMBIKAIOT aporenepaTopsl 108. B HEKOTOPBIX cirydasx
naporerepaTopsl 108 HaXoAATCS BHYTPH 3alTUTHON 30HBI 106 M MOMaloT MeperpeThiid map B MapoBbie TypOMHBI
110. ITaporeneparops! 108 moyrydaroT TEIIIOBYIO MOIITHOCTh OT PEAKTOPa ¥ MEPEAAIOT TEIJIOBYIO SHEPTHUIO Mapo-
BEIM TypOuHaM 110, KoTOpEIe peoOpas3yIoT IHEPTHUIO Mapa B MEXaHUIECKYIO YHEPTHI0. B HEKOTOPBIX yCTaHOB-
KaxX pagMOaKTUBHAs BOJA MPOXOIMT uYepe3 MapoBble TypOuHbBI 110, KOTOpBIE MOKHBI HAXOIUTHCS B MpeEAetax
pazuoIorHuecKy KOHTPOIMPYEMOil 30HBI aTOMHOH anekTpoctaniuy. [laposeie TypOunsl 110, B cBOIO ouepenp,
MEXaHUYECKH CBS3aHBI C TeHepaTtopamu 112, KoTopble peodpa3yloT MEXaHUIECKYIO SHEPTHIO TTapOBBIX TypOUH
110 B a;exTpU9ecTBO.

3oHa 114 npoBepKH TEIIOBBIAEISIIONINX CTEPKHEH MOKET HAaXOJUTHCS Ha MeCTe JUIsl IIPOBECHUS ITOCTpa-
muaronHoro obcnenosanust ("PIE") u ananmza. 3ona 114 npoBepkH TETIOBBLACIAIONINX CTEPXKHEH YacTo Mpu-
MbIKaeT K oomactu 104 oOpareHus ¢ TOTUTUBOM, YTOOBI HCITOJIB30BaTh 00IIee 000pyI0BaHUE I OOpaIeHHS C
TorTBOM. 30Ha 114 TpOBEpKH TEIUTOBBIACISAIOMNX CTEP)KHEH MOXKET INOIOTHHUTEIBHO COIEPKATH TOPSIIYIO
KaMepy [T XpaHeHUS M UCCIICIOBAHMS OOTYISHHBIX TOTUTUBHBIX CTCPIKHEH.

Kak mokazano Ha ¢wur. 1, MoxxeT moTpedoBaThCs, 4TOOBI 3ammuTHas 30Ha 106 oxBaTeiBaia 300y 102 peak-
TOpa, a Takke 30Hy 104 obOpaiieHus ¢ TOIUIMBOM. B HEKOTOPHIX CIIy4assX KOHCTPYKIMH maporeHeparopos 108 u
CBSI3aHHOE C HIMH 000pYIOBaHHE HaXOMUTCS 3a IpeeinaMH 3amuTHOM 30H6I 106, HO BO MHOTHX CIyJasx Tpe-
Oyetcsi, 4TOOBI OHM HAaXOAWJINCHh BHYTPH 3alIUTHOH 30HBI 106. OQMH MIIM HECKOJIBKO KOHTYPOB C TETNIOHOCHTE-
JIEM UCTIONB3YIOTCS JUIsl Iepeady Teruia 13 30Hbl 102 peakTopa yepe3 TeII000MEHHHK B TETNIOHOCHTEINb, KOTO-
PBIH HE TOJIBKO OXJIQXKAAET aKTUBHYIO 30HY SJIEPHOTO PEaKkTopa, HO TaKXKe MO3BOJSET TEIUTy NMEPEHOCHTHCS 3a
IpeJensl 3allUTHON 30HBI B KOHCTPYKIUM HaporeHeparopoB 108. Bo MHOrux ciyuasix HmepBHUHBIA KOHTYp C
TEIJIOHOCHUTEJIEM TOJIyYaeT TEIUIO OT aKTMBHOW 30HBI PeakTopa Yepe3 IMEePBUYHBIN TEIUIOOOMEHHHK U TepeaaeT
TEIJIOBYIO YHEPIHI0O BTOPHYHOMY KOHTYPY C TEIUIOHOCHTEJIEM 4Yepe3 BTOPHUYHBIN TEII00OMEHHUK. Bo MHOrHX
CITydasix TEIUIOHOCHUTENh B IEPBUYHOM KOHTYpE C TEIUIOHOCHUTENIEM CTAHOBUTCS paAHOaKTHBHEIM. MHOTHE peak-
TOPBI, HCIIOTB3yEeMbIE B HACTOSIIEE BPEMs, B KAUECTBE TEIIOHOCUTENS U 3aMEINTEINSI HEUTPOHOB HCIIOJIB3YIOT
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BOJIy I1OJ] BEICOKHMM JaBiicHuEeM. [IepBUYHBII TEIUIOHOCHUTEh OOBIYHO MpeTepreBacT (pa3oBbIil Mepexo KUAKO-
CTH B I1ap, IIOCKOJIBKY OH IOTJIOIIAET TEMJIOBYIO SHEPTHIO U3 aKTUBHOM 30HBI pEakTopa 1 3aTeM IepeaaeT TerIo-
BYIO SHEPTHIO BTOPUYHOMY KOHTYPY.

TenmoHocHuTENh BO BTOPUYHOM KOHTYPE, KOTOPBIH TaKXKe MOXET OBITh BOJOMH, IMONydaeT TEIIO OT Mep-
BUYHOTO KOHTYpa TEIIOHOCHUTEIS M IpeTepreBaeT (Ha3oBBIN Mepexo] KUIKOCTH B IMap, KOTOPHIA HCIIOIB3YeTCs
JUTS TIPUBEICHUS B JCHCTBUE TAPOTCHEPATOPOB. DTOT MEPErpeThlil map 0OBIYHO HAXOANUTCS IO/ BEICOKHM JIaBie-
HHEM, 9TO TpeOyeT NMPUHATHS Mep OE€30MacHOCTH U yACpKAHUS IMapa BBICOKOTO JTaBICHUS U BBICOKOM TemIie-
paTypsl B Ciydae HapyIIEHHUS IEJIOCTHOCTH.

B HEKOTOPBIX CiTydasx MEPBUYHBIN W/WIIA BTOPUYHBIA TCIIOHOCHUTENb MOXKET OBITH IPYTHM MaTepHaIoM,
HaNpUMep PACIUIABICHHBIM MeTaJioM. HampuMep, B HEKOTOPBIX OBICTPBIX PEaKTOPaX B KAYECTBE TEIIOHOCUTE-
JIsl UCTIONTB3YETCS PacIUIaBICHHBIN METaJUI, TAKON KakK >KUAKHUIA HATpUi. B Apyrux ciydasx B Ka4eCTBE TCILIOHO-
CUTEIS MOYKHO HCIIOJIB30BATh PACIUIAB COMH. Y pacruiaBieHHBIC METAJUTBI, M COJIM MMEIOT HIU3KOC ABIICHHE Mapa
Jlake TIPU BBICOKUX TeMIIepaTypax M, TAKAM 00pa3oM, CIIOCOOHEI MepeaBaTh TEIUIO MPH OoJice HU3KUX JaBIic-
HUSX, YeM BOJA MIPU aHAJIOTHYHBIX TEMIIEpaTypax.

AromHast astektpoctaniys 100 oOpraHO 3amuiieHa rpanuieit 120 o0bexTa, KOTopas MOKET BKIIIOYATH T1e-
puMeTp 0e30MacHOCTH, TaKOM KaK BBICOKHM 3a00p ¢ KOJtOUYeH MPOBOJIOKOH. AToMHas 3yekrpoctanius 100 u
CBSI3aHHBIC C HEW 3MaHWA, KOHCTPYKIUHU, CUCTEMBI, TPYOOIIPOBOIB! M T.1. MOTYT HAa3bIBATHCS SACPHBIM OOBEK-
TOM, KOTOPBIF HaxoAuTcs B TpaHunax 120 sgepHoro oowvekrta. J[ins obecriedeHuss 6€30MacHOCTH SIEPHOTO 00h-
eKTa 0OBIYHO HCTIOJB3YIOTCS TOTIOHUTENFHBIE MEPHI O€30IaCHOCTH, TaKHe KaK BOPOTa Ha BCEX TOUKAX JIOCTYTIA,
OXpaHa Ha TOYKax JOCTYyIIa, KaMephl HAOIMIOACHNSA, TATINKH IBIKCHUS U/WIH AIIEKTPUGUIIIPOBAHHBIE OTPaXKIe-
HHUS, CPEeIIN POYETO.

ATtomuast anextpocTtaniys 100 TOMOIHUTENFHO JOJDKHA METh 30HY aBapuiiHoro mianuposanust ("3AIT"),
KOTOpast TpeOyeTcs I OATOTOBKU K CEPhE3HBIM aBapUsIM Ha aTOMHOMW 3JEKTPOCTaHIMK. Bo MHOTHX ciydasx
3AIl HaxomuTest B paanyce AECSITH MUIb (OKOJIO HMIECTHAALATH C ITOJIOBUHOM KHJIOMETPOB) OT aTOMHOM 3JIeK-
TpocTtannuu 100.

Kaxk nokazano Ha ¢wur. 2, 30Ha 202 peaktopa u 30Ha 204 oOpalleHus C TOIUTMBOM PACIIONIOXKESHBI BHYTPH
3aIUTHOW 30HKI 206, UMEIOIIEH 3aMTHYIO0 KOHCTPYKIIHIO. DTH JIBa OCHOBHBIX 3/IaHUS BMECTE C JUCTIETUYEPCKON
COCTaBJISIIOT PaJUallMOHHYI0 YacTh. [l0 CpaBHEHHIO C TUNUYHOM aTOMHOM 3JIEKTPOCTAHIIMEH, MOKa3aHHOW Ha
¢wur. 1, BUOHO, YTO MAapOTEHEPATOPHI, MTAPOBBIC TYPOMHBI, TCHEPATOPHI M 30HA MPOBEPKH TEIIOBBIACIIIOIIIX
CTep)KHEH OOoJbIIe HE HAaXOIATCA B paguannoHHOW yacTH. CKopee, 3TH KOMIIOHCHTHI OBUIM yCTAHOBJICHBI yaAa-
JICHHO OT paanarmonHoi yactu. [IpommmrocTprposanHas 30Ha 202 peakTopa BEIIIOJIHEHA KaK aTOMHAs TETIOBAs
ctannus 200 U CIPOSKTUPOBAHA M IKCIUTYaTUPYETCS IS BEIPAOOTKH Terlia (B OTIMYHE OT JICKTPUUCCTBA, KaK
Ha TUIIMYHOW aTOMHOM 3JIEKTPOCTaHIMK). B npommroctpupoBanHO# KoHpUTyparun cuctema 208 akkyMyiIupo-
BaHUs TEIUIa yAAJICHA OT SACPHOrO 00OpYIOBaHUS U MPUHUMACT TCIUIOBYIO SHEPTHIO OT aTOMHOM TEIIOAJICK-
tpoctanuuu 200. CrexyeT OTMETHTh, YTO TEIUIOBAsi HEPIHsl, TeHEpUpyeMas aTOMHOH TEIUIOAICKTPOCTAHIMEH
200, TpaHCHIOPTHPYETCS 3a IPEIEIIBI IAEPHOTr0 000PYIOBaHUs, M BO MHOTHX ClTydasx 3a rpanuiy 210 oobekTa n
naxe 3a npeneis! 3AIL

OHO HETTOCPECTBEHHOE MPEUMYIIIECTBO ITOW KOHPUTYPAIIMH COCTOUT B TOM, UTO aKKyMmyssatop 208 ter-
J1a ¥ YCTaHOBKH 212 BBIpaOOTKH SHEPTUHM HAXOMATCS 3a MpeaesiaMu 00acTH PETYIUPOBAHUS SIIEPHON SHEPTETH-
KH. DTO TMO3BOJIIET TIOCTPOUTH M JIUIICH3UPOBATH aTOMHYIO TeIIoByIo cTanmuio 200 ropazmo 6osee 3ppexTus-
HO, YEM 3TO BO3MOKHO C aTOMHOM 3JIEKTPOCTaHIUEM.

KoHcTpykius simepHOro peakTopa, n300pakeHHas Ha (QHT. 2, MOXKET MPEICTaBIATL COOOH SIEPHBIN peak-
TOp JIt0O0TO MmoaXosmero Tuna. Hanpumep, SaepHbIi peakTop MOXKET BKIIIOYaTh, HO HE OTPaHUYUBAETCS ITHM,
STIEPHBIA PEAKTOP C TEIUIOBBIM CIEKTPOM, SIAEPHBIH PEaKTOp C OBICTPHIM CHEKTPOM, SIACPHBIH PEaKTOp C MHOXKeE-
CTBOM CIIEKTPOB, SJCPHBIH PEaKTOP-pPa3MHOXKUTENb WIN peakTop Ha Oeryieit BosmHe. TerutoBast sHEprys, MPOU3-
BOJUMAsI SIICPHBIM PEAKTOPOM, MOXKET MEPEIaBaThCSA B CUCTEMY aKKYMYJISIIIUU TETUIa C UCIIOJIb30BAaHUEM CHUCTE-
MBI 214 nepeaaun SHEPruu.

B HEKOTOPBIX BapHaHTaX BBIOJIHCHUS B SICPHOM PEAKTOPE MOXKET MCIIONB30BAThCS TOILTUBO, KOTOPOS HE
TpeOyeT TSHKETOro 000PYIOBaHUS Ul pabOTHI ¢ TOIUIMBOM, TaKOTO Kak JUIA Hepe3arpy3KH TETUIOBBLACIISIOMINX
CTepKHEHN Wi AJIs Tiepe3arpys3ka peaktopa. CiieqoBaTebHO, B 9TUX BapHaHTaX BBHIMOTHEHHs 00yacTh 204 00-
pameHus ¢ TOTUIMBOM MOXKET OBITh HAMHOTO MEHBIIE, YeM TpeOyeTcs Ui MepeMeIIeHUs TEeTUIOBBIIEISIOINX
CTep)KHEH M TEIUIOBBLICISIIOMNX COOPOK B aKTHBHYIO 30HY peakTopa M U3 Hee. Takoil peakTop MOKeT Ipea-
CTaBIATH COOOH, Cpeay APYTHX, peakTop 0acCeHOBOTO THIIA FUIM PEaKTOp HA pacIUIaBIeHHOH coiw. OTHIM U3
MIPEUMYIIIECTB PEAKTOpa dTOTO THUIA SBISETCS TO, 9TO 30HA 204 00paIIeHus ¢ TOTUTMBOM MOXET ObITh HAMHOTO
MEHBIIIC, H, CIICJIOBATCIILHO, PaIUAIIMOHHAS YaCTh U/MIK 3anmuTHas 30Ha 206 MOTYT OBITH MEHBIIIE, YeM OOBIYHO
TpebyeTcsl Ul peakTOPOB, B KOTOPBIX MCIOIB3YIOTCS TEIIIOBBIACISIONINE CTEPKHU U TEIUIOBBIICIISIONINE cO0p-
KH, U TI03TOMY TpeOyeTcs TsKelloe 000pyI0BaHHe ISl MX paOOThI M 00paIieHust C HUMU.

SInepHBIi peakTop, B HEKOTOPHIX BapHAHTAaX BBITIOIHEHUS, MOXKET IPEICTABIIATE COOOM SIIEPHBIA peakTop
C )KUAKHM TerioHocuTeneM. Hanpumep, *XUAKHH TEIIIOHOCHTEINb SIEPHOTO PEaKTOpa MOXKET COJepikaTb, MO-
MHUMO TIPOYETo, KUIKANA METAJUTHICCKUHN I COJICBOW TETUIOHOCHTEND (HAIIpUMEp, XJIOPUI ypaHa, TPUXIOPHT
ypaHa, TeTpaxjaopua ypaHa, GTopu JUTHS, GTOPUA OCPUILTUS UITH JPYTHE XJIOPUAHBIC UIH (DTOPHUIHBIC COJIH),
KUIKOMETAJUTMIECKUN TETIIOHOCUTENh (HanpuMep, Hatpuit, NaK, apyrue criiaBsl HATpUs, CBUHEI] UM CBUHEII-
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BUCMYT), )KUIKUA OPTaHUYCCKUH TEIIOHOCUTEND (HampuMep, TUGEHUI ¢ TUGSHIIOKCHIOM) WM JKAIKUH TeTl-
JIOHOCHTEIb Ha BOJAHOW OCHOBE.

B npyrom BapuaHTe BBITIOJHEHUS SIEPHBIA PEAKTOP MOXET MPEICTaBIATh COOOH SIEPHBINH peakTop, HMe-
FOIMH TEIUIOHOCUTENh Ha OCHOBE C)KAaTOro rasa. Hampmmep, TEIUIOHOCHTENh Ha OCHOBE CHKAaTOTO Ta3a MOXKET
coJiepkaTh, HO HE OTPAHUYUBAETCS ITHM, CXKATBIA ra3000pa3HbIA TeIMA WU CKATHIH Ta3000pa3HBIN AHOKCH]T
yriaepona.

B npyrom BapuaHTe BBITIOJHEHUS SIEPHBIA PEAKTOP MOXKET MPEICTaBIATh COOOH SEPHBINH peakTop, HMe-
IOIIMH TETUIOHOCHUTENb CMEIIaHHBIX (a3. Hampumep, TemIoHOCHTENb CMEIIaHHBIX (a3 MOXKET COepKaTh, HO HE
OTPAaHUYUBACTCS ITHM, MaTCPHAT CMEIIAHHOHN (pa3bl ra3->KUIKOCTh (HApUMEp, BOJSHON map - )KUAKas BOJA).

Cuctema 208 akKyMyJIMpOBaHHUS TEIUIa MOXET MPEICTABIATH COOOH JIIOOYIO MOAXOMAIIYIO YCTAHOBKY IS
AaKKyMYJIMPOBaHHMS TeIlIa, U3BECTHYIO B HACTOAIIEE BPEeMs MM KOTOpas OyAeT co3jaHa mo3xe. B HekoTopsix
BapHaHTaX BBINOJIHCHHUS CHCTEMa aKKyMYJIHPOBAaHHUS TeIIa CIOCOOHA aKKyMYJIHPOBATh TEILUIOBYIO SHEPTHIO B
muanasoHe 500°C mny BbIe. B HEKOTOPHIX Ciydasx CHCTEMa aKKyMYJIHPOBAHMS TEIUIa XPaHUT SHEPTHIO IPU
550°C, 600°C, 700°C, 750°C unu Bbie. B HekoTOpbIX caydasx cuctema 208 akkyMyIupoBaHMs TEIUIa IpeaHa-
3HaueHa Iy XpaHeHus TeruioBoil sHeprun Bhime 1000°C. B HEKOTOPHIX BapHaHTaX BITIOTHEHHS cucTema 208
AKKyMYJIMPOBaHHUS TEIUIa MMEET HECKOJIBKO TEIUIOBEIX PE3ePBYapOB M COXPAHSET TEIJIOBYIO SHEPTHIO MPH paz-
JMYHBIX TeMIepaTypax.

Cuctema 208 akKKyMyJIHPOBAaHHI TEIUIa HAXOAWTCS B TEIJIOBOM COOOIIEHUH C SACPHBIM PEAKTOPOM IIO-
cpenctBoM cucTembl 214 nepenaun sHeprun. CucremMa 214 nepenadn SHEPTUN MOJTy9aeT TEIJIOBYIO SHEPTHIO OT
MEPBUYHOTO TETIOOOMEHHHKA, CBS3aHHOTO C SIEPHBIM peakTopoM. Hampumep, NMEpBHYHBIA TEITIOHOCHUTEINH
SZIEPHOTO PEaKTOpa MPOXOJIUT Yepe3 MEePBUYHBINA TEIIIOOOMEHHHK U MepelacT TEIJIOBYIO SHEPTHIO M3 aKTUBHOMN
30HBI peakTopa B cucTeMy 214 mepenadu sHEPrHH, TAKMM OOpa3oM OXJIaK/Aas NMEpBUYHBIN TEIUIOHOCHTENIb U
nepenaBas TEIJIOBYIO dHepruro cucreme 214 mepenauu sHepruu. Cucrema 214 MOXKET CUUTATHCSI BTOPUUHBIM
KOHTYPOM TEIUIOHOCHUTEIIS, peTHa3HAYEeHHBIM JUI IIPHeMa TEIUIOBOI SHEPIHH OT IMEPBUYHOTO KOHTYpa TEIlIo-
HOCHTEJIS1 ¥ Iepelauyl TeIUIOBOH 3HEpTruu B cucteMy 208 akKyMyTHpOBaHUS TEIUIa.

Hanpumep, nepBast gactb cucteMsbl 214 mepenadn SHEPTUN MOKET HAXOIUTHCS B TEIUIOBOM COOOIICHHH C
YacThIO TIEPBHUYHOTO KOHTYPa TEIUIOHOCHTENS SACPHOTO PEeaKkTopa, a BTOpas 4acTh CHCTeMBl 214 mepemaun
SHEPTUU MOXKET HAXOJIUTCS B TETUIOBOM COOOIICHUH ¢ CUCTeMOi 208 akKyMyTHpOBaHUS Teria.

CrienManucTaMm B JaHHOW 00JIACTH TEXHUKH OYAET MOHSATHO, YTO KOMOMWHAITUS TETNIOOOMEHHBIX KOHTYPOB,
TEIUIOOOMEHHHUKOB M TEIUIOBBIX TPYO MOJKET MCIIOJIF30BAaThCS COBMECTHO IS MOJIa4X TEIUIa U3 SACPHOTO peak-
Topa B cuctemy 214 mepenaun sHepruu U B cuctemy 208 akkymynupoBaHus Teria. Hampumep, IepBUYHBINA Te-
TUI00OMEHHHUK, COAEP KAl HECKOIBKO TEIUIOBBIX TPYO, MOYKET MCHOJIB30BATHCS ISl 00ECTIeYeH s TEIIOBOTO
KOHTaKTa IIePBOT0 TEIUIOOOMEHHOTO KOHTYpa SIEPHOro peakTopa ¢ cucreMoi 214 mepenaun sneprun. Bropoii
TEIJIO0OMEHHHK, KOTOPBIH TaK)Ke MOXKET COJIEPIKaTh HECKOJIBKO TEIIOBBIX TPYOOK, MOXKET MCIIOIBb30BAThCS IS
obecrieueHns TEIJIOBOrO KOHTaKTa CHCTeMBI 214 nepenauu sHeprun ¢ cucreMoii 208 akkyMyJIUpOBaHHS TEIUa.
Takum 00pa3zoMm, TeIIoBasi SHEPTHsl, TeHEpUpyeMasi SJCPHBIM PEaKTOPOM, MOXKET IepeaBaTbes B cucremy 208
akkymyiupoBaHus Terua. Cuctema 214 mepemadd SHEPTHH MOXET HCIOJIb30BAThH JKUAKHA METaUI, COJb WA
HEKOTOPYIO IPYTyI0 pabodylo TeKydylo cpemy Uil oOJierdeHHs IepeHoca Teiuia. B kadecTBe aabTepHATHBEHL,
cucrema 214 mepenadu SHEPTHH MOXKET HaXOJUTHCSA B HEMOCPEICTBEHHOM TEIJIOBOM COOOIICHUU C aKKyMYJIH-
pyrommMu cpenamu B cucteMe 208 aKKyMyIHpOBaHHS TeIIa, HAIIPUMEp, TaM, IZle aKKyMYJTHUPYIOIIHE CPEIbI
MOTYT IlepeMemaTbes u3 cucTeMbl 208 akKyMynHpOBaHH TEIUIAa U IEPEeXOAUTh B IEPBUYHBIA TETNIOOOMEHHUK B
KOpITyce peakTopa.

Cuctema 212 BBIpaOOTKH SHEPTUH MOXKET PACIIOIaraTbcsi HUKE 0 MOTOKY OT cucTeMbl 208 akKyMyIHpo-
BaHMs TeIUIa U HaXOAWThCS B TEIJIOBOM COOOIIeHHH ¢ cucTeMod 208 akkyMyiaupoBaHMs Teria. Pe3ynbratom
TAKOT0 THIA KOH(MUTYpallUH SBISCTCS TO, YTO PAaTUAlMOHHAS YacTh OTACICHA OT CHUCTEMBI 212 BhIpabOTKH
9Hepruu. J{pyrumu cjioBaMH, HEHCIIPABHOCTh, BO3HHUKAIONIAsl B 000PYAOBaHNH, CBI3aHHOM C CUCTEMOH 212 BbI-
paboTku sHepruu WK cucteMoi 208 aKKyMyJIMpOBaHHMS TEIUIa, HE OKa3bIBaeT HEMEIJIEHHOTO BO3ACHCTBUS HA
SNIEPHBINA peakTop. B TpaAuIIMOHHBIX cHCcTEMaX SAEPHBIX PEaKTOPOB HEMCIIPABHOCTH 000PYIOBaHHSI, CBI3aHHOTO
¢ cuctemMoit 212 BBIpaOOTKH YHEPTHH, YACTO BBI3BIBACT aBTOMATHIECKOE M HEMEJICHHOE OTKJIFOUCHNE aKTHBHON
30HEI peakTopa. OOBIYHO 3TO MPETYCMOTPEHO B Ka4eCTBE MEPhI O€30ITaCHOCTH, YTOOBI OOOUTH MPOOIEMyY C H3-
OBITOYHBIM TEHEPUPYEMBIM TETUIOM 0€3 JOCTATOYHOW TeIuIonepeaaroNiel CmocCOOHOCTH ISl OTBOIAa H30BITOYHO-
TO TeIIa U3 CUCTEMBI SIICPHOTO PeaKkTopa.

B Hekoropbix ciaydasx cucreMa 208 aKKyMyJUpOBaHUs TEIUIa MMEET OOJBIIYI0 €MKOCTh IO TEIIOBOMH
SHEPIHH, YeM pacdeTHas BBIXOJHAS TEIUIOBAsi MOIIHOCTh peakropa. Hampumep, cuctema 208 akKyMyJInpOBaHHSA
TeIJIa MOKET OBITh CIpoeKTHUpoBaHa JuIsd JoctaBku 1200 MBT-4 sHeprum, B TO BpeMs KakK SIEpPHBIH peakTop
CIPOCKTHPOBAH M 3KCILTyaTHpyeTcs i BeipaboTku 400 MBT-u sHeprun. D10 obecneunBaet cucteme 208 ak-
KyMYyJIUpPOBaHHS TeIjla BO3MOXKHOCTh aKKyMYJIMPOBAaHHUS M30BITOYHOW SHEPIHMM CBEPX TOTO, YTO JOCTABIISET
SNICPHBIA PEakTop, W JOCTaBKM 3TOW PHEPIHMH Ha 3JeKTpocTaHuuio 212 mo mepe HeoOxomumoctH. Hampumep,
€CITH MOTPEeOHOCTh B HAarpy3ke cucTeMbl 208 akKyMyIHpOBaHHMS TEIUIa HIKE, YeM MOIHOCTh PEaKTopa, cucreMa
208 akKkyMynHpOBaHUS TeILIa 3apsbKAeTcs NOTONHUTENBHON TEIIOBOM YHeprueil. B TeueHne BpeMeHU BBICOKOM
Harpy3kd, Korja moTpeOHOCTh B Harpyske Ha cucteMy 208 akKKyMyJIHpOBaHHS TeTula OOJIBINE, YeM BBIXOHAS
MOIIIHOCTh peakTopa, cucreMa 208 aKkKyMyJTUpOBaHUS TETIa OTIOPOKHAECTCS.

-8 -



048055

Kak manee mpowntoctpupoBaHo Ha ¢ur. 2, ycraHOBKa 212 BBIpaOOTKH DHEPIHU COEIMHEHA C CUCTEMOM
208 akkymynupoBanus Teria. Crucrema 212 BIpaOOTKH SHEPTUH MOXKET OBITh JIF000H cucTeMoid 212 BrpaboTKH
SHEPTUH, KOTOpasi N3BECTHA B HACTOSIIEE BPEMs I KOTOpask OyzeT pa3paboTaHa mo3nHee. B HEKOTOpBIX Bapu-
aHTaX BBHITIOJTHEHHS cucTeMa 212 BhIpaOOTKH YHEPTHH MOYIaeT TETUIOBYIO SHEPTHIO OT cucTeMbl 208 akKymy-
JTMPOBAHMUSA TEIUIA U IPEOOPa3yeT TEIUIOBYIO SHEPTHIO B IICKTPHUECKYIO.

B HEKOTOpBIX CIydasx TEMJIOBasl SHEPTUS MPOXOAUT 4Yepe3 MaporeHepaTop Ul CO3JAaHUs Mapa BBICOKOH
TEMIIEpaTypbl U BBICOKOTO AABICHHS, KOTOPBII MOXKET MCIIONIB30BaThCS ATl MPUBEACHUS B ICHCTBUE MAapoOBOM
TypOussl. [lapoBas Typ6uHa, B CBOIO O4epeb, IPUBOANT B ACHCTBHE FE€HEPATOP U MPeoOpa3yeT MEXaHMUIECKYTO
paboTy mapoBoi TYpOMHBI B 3JIESKTPHUYECTBO, KOTOPOE, KaK M3BECTHO, MOXKET OBITh MEPENIaHO B AIEKTPUIECKYIO
CeTb.

B npyrux cirydqasx TeruioBast SHEpPrust OT cucTeMbl 208 aKKyMyJIMpOBaHUS TEIUIa MOXKET OBITh JOCTaBIICHA
K TBEPJOTEIbHBIM yCTPOWCTBAM, T'€HEPHPYIOIINM DJIEKTPHYECTBO, KOTOPBIE MPeoOpasyloT TEIUIo HEToCPeacT-
BEHHO B JJIEKTPUYECTBO 0e3 HEOOXOAMMOCTH T'€HEpHpOBaTh Map WM NPeoOpa3oBBIBATh TEIIOBYIO YHEPIHIO B
MEXaHHYeCKylo padoTy. Takue cucTeMbl B HACTOsIIEE BpeMsl HAXOJATCS B pa3pabOTKe, NMPU ITOM PacKpHITHIC
BapUAHTHI BHITIOJIHEHUS XOPOIIO MOAXOIAT IS CBA3U C OYAYIIMM pa3pabOTaHHBIM IIJIAHOM BBIPAOOTKH 3HEPTHH,
KOTOPBIH TpeOyeT Teruia Ui TeHepaluy JICKTPOIHEPTHH.

Cuctema 208 akKyMyJIHpOBaHUS TeIUla HAXOAUTCS B TEIUIOBOM COOOIIEHUH ¢ cHCTeMOU 212 BBIpabOTKH
SHEPTUH C TOMOIIBIO JIFOOBIX MOAXOMSIIINX cpeAcTB. Hampumep, A ZOCTaBKHU TEIIOBOM SHEPTHH OT CHCTEMBI
208 akKyMyJaMpOBaHUS TeIIa B cUCTeMy 212 BbIpaOOTKH dHEPTHM MOXKET OBITh 3aJelcTBOBaHa cuctema 216
JocTtaBky 3Hepruu. Hampumep, cuctema 216 HOCTaBKM 3HEPTHH MOXKET COACPKaTh KOHTYP TEKydeH Cpensl,
MMEIOIINHI TEePBYIO 4acTh, HAXOAANIYIOCS B TEIUIOBOM COOOIIEHHH ¢ cucTeMoi 208 akKyMyJIHpOBaHUS TeIula,
HarpuMmep, MOCPEACTBOM TEIUIOOOMEHHUKA, M BTOPYIO YacTh, HAXOSIIYIOCS B TEIUIOBOM COOOIICHUH C CHUCTe-
MOH 212 BBIpaOOTKM HEPIUH, HAIPUMEpP, HOCPEICTBOM APYrOro TEII00OMeHHUKA. TermooOMeHHUKH MOTYT
NPE/ICTABIATE COOOW JIIOObIE MOAXOAANINE TEIUNIOOOMEHHUKH, TaKWe KaK, IOMHMO MPOYEro, KOXYyXOTpyOHbIE
TEIJIOOOMEHHHKH, IBYXTPYOHBIE TEINIOOOMEHHHKH, IIACTUHYATHIC TEIUNIOOOMEHHHUKH, KOHAEHCATOPHI, UCTIapH-
TeNH, 00HIEeps! MM KOMOMHAIINIO OAHOTO MM HECKOJIBKUX PA3INYHBIX THIIOB TEMJIO0OMEHHHUKOB.

[IpowmutrocTpupoBaHHas KOHGUTypalus U MpuMeHeHne cucTeMbl 208 akKyMyJIHPOBaHUS TeTlIa MO3BOJIIET
M30JIMPOBATh SAEPHBIN PEaKkTop OT 3a/ad MPeoOpa3oBaHUs SHEPTUH. DTO JAaeT MHOXKECTBO mpeumyinecTs. Ha-
TIpUMeEp, SACPHBIA peakTop OOJbIIe HE TIOIBEPIKEH MMEPEXOTHBIM TpoIleccaM 3a IpeenaMu rpanuiisl 210 00bek-
Ta, KOTOPBIE MOTYT BBI3BATh OaJlaHC aBAPUMHBIX OCTAHOBOB CTaHIMU. C 3TUMHU THIIAMU HEHUCIIPABHOCTEH MOXHO
CTIPaBHUThCA, HE OCTAHABIMBAs SIACPHBIN peakTop. Ha TpagWIIMOHHBIX aTOMHBIX 3JIEKTPOCTAHLUIX MEPEeXOIHBIH
pexuM pabOTHI CTAHIMK MPUBOJNUT K OTKIIIOUEHHIO PEAKTOpa, YTO SIBJISIETCS] IPOOJIEMOM ¢ SKOHOMUYECKOH TOY-
KU 3pEHHS U C TOYKH 3peHHs 0e30IacHOCTH. DT MEPEXOIHbIE MPOIECCH MOTYT OBITh BBI3BaHBI COOSIMU B He-
SNEPHBIX CHUCTEMax CTAaHILUH, TAKUX KaK HEUCIIPaBHBIH KOMIIOHEHT IapOreHepaTopa, MapoBOil TYpOMHBI WIIN
KaKoW-JIMOO ApYroi BCIIOMOTaTeNbHBII KOMIIOHEHT, KOTOPBIH BBI3BIBAET OCTAHOBKY SJCPHOTO PEakTopa. JTH
BOIPOCHI OOJIbIIE HE SBIISTIOTCS MPOOIEMOH T aTOMHO#H TetioBoi cranimu 200, MOCKONIBKY SIepHBIH PeakTop
OTZEJIEH OT HesAEpHBIX cucTeM craHuuu. Cucrema 212 BbIpaboTKM 3Heprum, cucrema 208 akKyMyJIHUpOBaHUS
TeIJIa WM CHCTEMA SIIEPHOTO PEaKTOpa MOTYT OBITh OE30IIacCHO OCTaHOBIICHBI, HAPUMED, AT 00CITyKUBaHMUS,
6e3 BO3EHCTBHS HA APYTHE CUCTEMBI.

Hanpuwmep, cucreMa saepHOTO peakTopa MOXKET ObITh OCTAHOBJICHA U NIEPEBE/ICHA B aBTOHOMHBIN PEXNM,
B TO BpeMs Kak cuctema 208 akKyMyIHpOBaHUs TEIUIa MOKET MPOJOJIKATh MOAaBaTh TEIIOBYIO 3HEPTHIO B CHC-
TeMy 212 BBIpaOOTKH SHEPTUH, KOTOpas TPOJIOJDKAET BEIPadaThIBATh YHEPTHIO. AHAJIOTUYHBIM 00pa3oM, CHCTe-
Ma 212 BbIpabOTKM SHEPTHH MOXKET OBITh OCTaHOBIJICHA MJIM paboTaTh C MOHMXCHHON MOIIHOCTBIO, B TO BpeMs
Kak CHCTeMa SIEpPHOT0 PEaKTopa MPOA0JDKAeT BBIPAOATHIBATh TEIUIOBYIO SHEPIUIO M MO CYIIECTBY 3apshKaeT
cucreMy 208 akKyMyJIMpOBaHHUS Telula. B HEKOTOPHIX BapuaHTaX BBIMOJIHEHHS CUCTEMa SIEPHOTO peakTopa pa-
00TaeT Ha MOJIHYIO MOIIHOCTb, U TEIUIOBAs SHEPTHs nepeaaeTcs B cucteMy 208 akKyMyJIMpOBaHHUS TeIUIa, KOTO-
past TIOJTHOCTBIO He3aBHCHMa OT Harpy3ku Ha cuctemy 212 BeipaboTku sHeprun. Harpyska Ha cuctemy 212 BbI-
pabOTKM SHEPIUM MMEeT TCHACHIMIO MEHSATHCS B TEUCHUE THS, HENEIH, Mecslla U Ce30Ha, TOTAa Kak CHCTeMa
AZIEPHOTO PEeaKTOpa criocoOHa HEMIPEPHIBHO PadOTATh HA MOJIHYIO MOIHOCTh HE3aBUCHMO OT HAarPY3KH.

Kpome Toro, Ha aTOMHBIX TEIUIOBBIX CTAHIMAX, KOTOPBIE UCTIOIB3YIOT PEAKTOpP ¢ HATPHEBBIM OXJIAXICHU-
€M, TIEPEMEIICHUE CHUCTEMBI TeHEPALUH T1apa, KaK OIHCAaHO, B yJAJIEHHOE MECTO, MOBBIIIAET OE30MacHOCTh, MO-
CKOJIbKY CYIIECTBYET O4€Hb HEOONBIION MM HyJIEBOH PHCK TOr0, YTO BOJA M3 MApOBOTO LUKIA OYIET B3anMo-
JEHCTBOBATh C HATPHUEM, UCIIOIb3YEMBIM B SIIEPHOM PEAKTOpE.

Ha tpaguiimoHHOW aTOMHOW 3JE€KTPOCTAHIIMU MTPOMEKYTOYHBIM KOHTYP TEIJIOHOCUTENS TIepeAaeT Terio-
BYIO 9HEPIHIO OT MEPBOT0 KOHTYpPa TEIUIOHOCHUTENS PeakTopa K MaporeHepaTopy, HOABEpraroneMycs pajuanu-
OHHOMY BO3/ICHCTBHIO, NOCKOJILKY OH HaXOJHTCSI B HEMOCPEACTBEHHOH OJM30CTH OT aKTHBHOW 30HBI SJIEPHOTO
peakTopa W JOJDKEH OBITh BBIIIOJIHEH C BO3MOXKHOCTBIO BBIJEP)KMBATh 3TOT BHJ M3JIYYEHHS, pa3pyLIaolIero
CTpOUTENbHBIE MaTepuaisl. Harmprumep, HEKOTOpBIE METAIUTBI MOTYT CTaTh XPYNKHUMHU H3-32 PaAUAlMOHHOTO YII-
POYHEHHSI, YTO CHIDKAET YAApHYIO BSI3KOCTh M TPHBOAWT K BO3MOKHBIM XPYIKHM TpeuiuHaMm. B ommcannoi
CXeMe MPOMEKYTOYHBIH KOHTYp TEINIOHOCHUTEINS YAAJIEH OT SIAEPHOTO peakTopa (MM MOJIHOCTHIO UCKIIOUEH) U
MOXET OBITh U3TOTOBJICH U3 MaTEPHANIOB, KOTOPBIE JIerde HAWTH U U3TOTOBUTH, U TOTOMY OHH MEHEE IOPOTH H
Oomee TOCTYITHBI.
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Kak nponmmtoctpupoBano, cucrema 208 akkyMyJIHpOBaHHA TeIlIa U cucTeMa 212 BBIpabOTKHM SHEPTUH Ha-
XOJATCA 3a mpenenamMu rpaHuibl 210 o0bekTa saepHoit TermoBoit ctannuu 200. B wacTHOCTH, aTOMHas TEILIO-
Bas ctaHmust 200 HaxomuTcs B mpeaenax rpaHuiel 210 o0bekTa, TakoW Kak 3allUIIeHHBINH 3a00p, U Bce 000py-
JIOBaHHUE B Mpeenax 00BbEeKTa MOUICKHUT CTPOTOMY SICPHOMY PEeryIupoBaHuio. TaM, rae HesepHbIe CHCTEMBI
YCTaHOBKH, Takue Kak cucteMa 208 akKyMyJIHpOBaHUS Teria B cucteMa 212 BBIpaOOTKH dHEPTHH, PACIIONONKE-
HBI yIAJIEHHO U 3a mpezenamu rpaHunbl 210 o0beKTa, ’TH CHCTEMBI ITOIBEPKEHBI PETYINPOBAHUIO B 3HAUUTEIb-
HO MEHBIIEH CTENeHH, YTO JENaeT CTPOUTEIBCTBO, JIUIEH3NPOBAHNE M IKCIDTyaTalllio HaMHOTO Ooiee 3¢ dek-
TUBHBIMH. DTH HESJICPHBIC CHCTEMbI YCTAHOBKH MOTYT OBITh Takke pa3MeIeHsl 3a npeaenamu 3ATL.

B HexoTOpHIX BapuaHTax BBITOJHEHHS aTOMHas TeruioBasi craHnust 200 MOXeT copepKaTth sSAepHBIA peak-
TOP, KOTOPBIH sIBJIsIETCS Oe30MacHBIM 0 CBOEi cyTH, 1 pazmep 3AIl MoxeT OBITh TAKUM, YTOOBI OH COBIAal C
rpannnei 210 oowvekra. B npyrux cirydasx pasmep 3AIl MokeT ObITH TakoH, YTOOBI OHA HAXOAMJIACH B IpeeIax
rpanuipl 210 o0bekTa. B mobom ciaydae pasmenieHie HesIepHbIX CHCTEM CTaHIMHK 32 IpeenamMu rpanump 210
SIEPHOTO 0OBEKTa JaeT MHOTOYHMCICHHBIE TPEUMYIIECTBA C TOYKM 3peHUst Oe30macHOCTH, d(P(GEKTHBHOCTH, a
TaK)Ke CKOPOCTH CTPOUTEIBCTBA U JIMLICH3UPOBAHHSI.

Kpome Toro, B OonmcaHHON KOHCTPYKIIMU aToMHas TerutoBas ctaHmusi 200 crocoOHa paboTaTh B peKkuMe
cleZoBaHMs 3a Harpy3koi. CienoBaHue 3a Harpy3KOH - 3TO KOHIICTIIIUS PETYIUPOBAHUS BHIXOJAHOW MOIIHOCTH,
KOTJa CIIPOC Ha AJIEKTPOIHEPTHUIO KOJIeONIeTcs B TeueHNe TH. TpaTIulMoHHas aTOMHAsI SJIEKTPOCTAHINS OOBITHO
paboTaeT Ha MMOTHYIO MOIIHOCTH BCE BpeMS M OOBIYHO HE MEHSET CBOIO BBIXOJHYIO MOITHOCTH. B ommcaHHON
KOHCTPYKIIMU aToMHas TerutoBas ctaHims 200 MokeT paboTaTh Ha MOJTHONW MOIIHOCTH, KOTOPAst MOXET OBITh
CIIPOEKTHPOBAHA C YIETOM TpeOOBaHMI 0a30BOM HArpy3KH dJICKTpHUECKON ceT. ba3zoBas Harpys3ka Ha dJIEKTpH-
YECKYIO0 CETh - 3TO MUHHUMAJBHBIN YPOBEHb CIPOCA 3a ONPEJENCHHBIM Nepuoj] BpEeMEHH. DTOT CIPOC MOKET
OBITH YIOBJIECTBOPEH C IOMOIIBIO AJIEKTPOCTAHIIMK HENPEPBHIBHOTO ACHCTBUS, NUCIIETYEPCKON reHepanuu (Ha-
IpUMep, SHEPrOCUCTEMBI TI0 TpeOOBaHUIO), Habopa Oosee MENKMX MEPHOANYECKH BO3HUKAIONIMX HNCTOYHHUKOB
SHEPTUH WM COYETaHHs] UICTOYHNKOB SHeprur. OcTaibHas 4acTh CIIPOCca, U3MEHSIONIASACS B TCUCHHE JTHS, MOXKET
OBITH YZIOBIICTBOPEHA 32 CUET YNPaBIsIEMON TeHEpaIli, KOTOPYI0 MOXKHO OBICTPO YBEJIMYWTH MM YMEHBIINTH,
HaIpUMep, IEKTPOCTAHIINH, CIEAYIOMNX 3a HAarpy3KO#, MHKOBBIX 3JEKTPOCTAHIWMN WM aKKyMYJIHpPOBAaHHUS
SHEPIHu.

BrixogHas TeroBast SHEpTUs aTOMHOU TerioBoi ctanmuu 200 xpanutcs B cucteme 208 akkymynupoBa-
HUS TeTUIla U JAOCTaBJsIeTCS B cucTeMy 212 BBIPaOOTKH DHEPTHH MO Mepe HEoOXOauMOCTH. JIpyruMu ciioBamu,
aToMHas TerioBas craHius 200 MOXKET 3apspKaTh aKKyMYJIITOP TEIUIa C TTOYTH MOCTOSHHOW CKOPOCTBIO, a CHC-
TeMa 208 aKKyMyJTUpOBaHHUS TeIIa MOXKET 00eCIIeYnBaTh TEIJIOBYIO SHEPTHIO B cucTeMy 212 BBIpabOTKH dHEP-
THH JUI TeHepaltu IEKTPOIHEPTUH, KOTOpasi COOTBETCTBYET CIIPOCY HA AJIEKTPUUYECKYIO HATPY3KY OT JIEKTPH-
yeckoi cetn. Takum oOpa3oM, aromHast TerioBast cTaHiys 200 MOKET yJIOBJIETBOPSITH HE TOJIBKO TPEOOBaHUSIM
0a30BOI Harpy3KH, HO TaKkXKe 0OecIeunBaTh BO3MOXKHOCTD CIICAOBAHMUS 3a HArpy3KOH IIPpH HENIPEphIBHOH padoTe
Ha MOJIHOW MOIIHOCTH WJIM MOYTH HA ITOJTHOIM MOIIHOCTH.

Kpome Toro, nmockoibpKy cucTeMa akKyMyJIHpPOBaHHS TETIa MOXKET UMETh pa3Mep OoJblie, 4eM TOT, KOTO-
phiii atomMHas TeruioBast ctannus 200 BEITIONHEHA ¢ BO3MOKHOCTBIO CHA0XaTh, aTOMHas TeruioBas ctannus 200
MOJXKET "3apspKaTh" CUCTEMY aKKyMYJITMPOBAHUS TeTUIa BO BpeMsl HEMUKOBOTO MOTPeOIeHUs dIeKTpodHeprun. Ha
MHOTHX 3JICKTPOCTAaHIUAX, CICIYIONINX 32 HArPy3KOH, OHW padOTaloT JHEM W paHHUM BE4epoM M paboTaoT B
HETIOCPEICTBEHHON 3aBHCHMOCTH OT M3MEHEHHS CIIpoca Ha 3JICKTPOCHaOXeHWe. DIEKTPOCTAHIUS MOXKET OT-
KIIFOYHTHCS] PAHO BEYEPOM WJIM HOUBIO, KOT/Ia CIIPOC HU3KHIA, a 3aTeM CHOBA 3aIlyCKaThCs, KOTIa CIIPOC BO3pac-
TaeT B TEUCHHE THs. B ommMcaHHBIX KOHCTPYKUIMSAX aToOMHas TerutoBas ctaHmmg 200 MoxkeT paboTaTs HEpephIB-
HO, a POM3BEACHHAs TETUIOBAsI PHEPIHSI MOKET XPAaHHUTHCS JI0 TEX IOp, OKa OHA He TIOHAJIO0ONTCS JUIsl reHepa-
UM JICKTPOIHEPTHH WIN KaKOH-1100 Apyroi memu. B HEKOTOpBIX ciydasx aToMHas TeruioBas craHums 200
MOXET IIPOM3BOJUTH MEHBIIE TEIIOBOH YHEPTHH, YeM TpeOyeTCsl UIi yIOBIETBOPEHUS TOTPEOHOCTH B IIMKOBOM
Harpyske, HO IOCKOJIbKY OHa MOJKET 3apsDKaTh aKKyMYJISITOp TEIUla B HEMMKOBBIE TEPHOJBI MCHOJIb30BaHUS,
OO BBIXOJ SHEPTUU W3 aTOMHOM TeryioBol craHuuu 200 MoxeT oOecneynBaTh 0a30BYI0 Harpy3Ky M CIIPOC
Ha MUKOBYIO Harpy3Ky ¢ TeYCHHEM BPEMEHHU.

B npyrux ciydasx atoMmHas TersioBasi ctannus 200 MOKeT MPOU3BOIUTE OOJIBIIE SHEPTHUH, YEM TpeOyeTcs
JUTSL yIOBJIETBOPEHUS MOTpeOHOCTH B 0a30BO¥ Harpyske. Hampumep, aromuasi TeruioBas ctanmus 200 MoxeT
MIPOM3BOIUTH JOCTATOYHO TEIUIOBON YHEPTUH I UCIIOIB30BAHMUS JIJISl YAOBIETBOPEHHS TOTPEOHOCTH B 0a30BOMH
HarpysKe, ITIOC U30BITOYHAS TEIUIOBAsi SHEPTHUS IS YAOBIECTBOPCHHS TPeOOBaHNH MUKOBON HATrPYy3KH, a TaKkKe
TS 00eCTIeYeHNS TOTIOTHUTENFHON TETJIOBOM SHEPTHHU TS IPYTUX IIPOMBIIIICHHBIX IIeeil.

Ha ¢ur. 3 npommmocTpupoBaHa aToMHas TeruioBas cTaHius 200, KoTopas CONEPKUT SIEPHBIA PeakTop
302, BeIpabaTsIBaronyi Temio. SnepHsiii peakTop 302 HaXOIUTCS B TEIUIOBOM COOOIEHHH ¢ cucteMoit 304 ak-
KyMmynupoBaHus Temia. Cucrema 304 akkyMyJTUpOBaHHS TEIIa HAXOJUTCS B TEIUIOBOM COOOLICHUH C CHCTEMOM
306 npeoOpa3oBaHUs SHEPTUH, KOTOpast HAXOANUTCS B COOOILICHUH C BHEIIHEH Harpy3koit 308.

Snepusiit peakrop 302, reHEpUPYIOMMN TEIIO, MOXKET HPEACTABIATH COOOH SAEPHBIH PEakTop JIIOOOTO
MOAXOMSIIETO THIA, U3BECTHBIA B HACTOSIIEE BPEMs MM KOTOPBIN OyAeT co3/1aH I03Ke, TAKOH KaKk pPeaKTOpHI
JIETICHUS] WJIM TEPMOSACpPHBIE PeakTophbl. Takue MOAXOASAIIME PEaKTOphl BKIIOYAIOT, HO HE OTPaHUYMBAIOTCS
STHM, SIIEPHBIE PEaKTOPhI Ha OBICTPHIX HEUTPOHAX, SAACPHBIC PEaKTOPH HA TEIJIOBBIX HEUTPOHAX, SACpPHBIC pe-
aKTOPHl Ha TSDKETION BOJE, SICPHBIE PEAKTOPHI C JIETKOBOAHBIM 3aMEUINTENIEM, PEaKTOPHl Ha PacIIaBICHHBIX
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COJISIX, PEAKTOPHI C KUIKOMETAIUTMYCCKIM TEIUIOHOCHTENEM, SICPHBIC PEaKTOPHI C OPraHWYCCKUM 3aMEITUTE-
JIeM, PEaKTOPHI C BOISHBIM OXJIAXKIICHHEM, SJICPHBIC PEAKTOPHI C TA30BBIM OXJIAXKICHHEM, PEAKTOPHI Pa3MHOKE-
HUS U COKUTAHUS, ¥ 3TO JUIIb HEKOTOphIe n3 HUX. Kpome Toro, smepHsrii peaktop 302, reHepHPYIOUIHA TETIo,
MOJKET MPEACTaBIATE COOO0H SACPHBIN peakTop JII0OOTO MOIXOAIIETO pa3Mepa, TaKOH Kak HeOOIBIION MOTYITh-
HBIH pEaKTop, MEKPOPEAKTOP M Jake PEakTOp MOITHOCTHIO J0 THUraBaTT wim Ooibine. Kpome Toro, B MHTETpH-
POBaHHOHN cHCTeMe TPeoOpa3oBaHUs YHEPTUH MOKHO HCIIONIB30BATh OJMH MIIM HECKOJIBKO PEaKTOPOB, KOTOPEIC
MOTYT OBITh peaKTOpaMH OJHOTO THIIA WIIM PEaKTOPaMH PAa3HBIX THIIOB H Pa3MEPOB.

I'panunia 310 ssmepHOTO 00BEKTA MPEACTABISIET COO0M (pU3MUeckuii Oapbep, OKPYKAIOMUH SICPHYIO TEIl-
noByto ctaniuio 200, ¥ npenHa3HaueHa JUIA 3alUTHI snepHoro peakropa 302. Bo MHorux ciyuasx rpanuna 310
00BEKTa OKPYKACT PaJHAlMOHHYIO YacTh, KOTOPasi, KaK paHee ObBUIO YKa3aHO B CBSI3U C OMUCAHHBIMU BapHaHTA-
MU BBIITOJITHCHHS, MOXKET HMETh HAMHOTO MCHBIIIHI pa3Mep, YeM Ha THITUYHBIX aTOMHBIX JIeKTpocTaHnusaX. Cu-
crema 304 akKyMyJIHpPOBaHUS TEIUIA PACIIONIOKEHA 3a mpeesnamMu rpanusl 310 smepHoro oobekra. Kak omuca-
HO, cuctema 304 akkyMynMpOBaHHS TEIUIa MOKET MPECTaBIATh co00i cucrtemy 304 akKyMy/IHpOBaHUS TerlIa
JFO00TO MOJIXOIAIIECTO THIIA U MOXKET HCIIOB30BATh JIFO00H MOIXOASIINA THIT CPEIBI AKKYMYIIUPOBAHUS TEIUIA.
Hanpumep, TEMIOHOCHTETH MOTYT BKIIIOYATH ABTEKTHUYECKHE PACTBOPHI, MaTepHaibl ¢ (Pa3oBBIM IMEPEXooM,
CIUTaBBl C MHTEPBAJIOM HECMEITUBAEMOCTH, CMECH MeTauIoB (Hanmpumep, AlSij,), MaTepraibl HA OCHOBE IIEMEH-
Ta, pacIUIaBIIEHHBIE CONH (HAIIpUMEp, XJIOPUAHBIC COJHM, HUTPAT HATPWSA, HUTPAT KaJHsd, HUTPAT KaJIbITHS,
NaKMg nmm NaKMg-Cl, cpenu nmpounx), TBEpIbIA WM PACIUIaBICHHBIA KPEMHUN WM KOMOWHAITUM dTHUX WITH
JIPYTHUX MaTEPHAJIOB.

B HEKOTOpBIX MpHUMEpax TEINIOHOCHUTENb TAK)KE MCIOIB3YeTCsl B Ka4eCTBE TEIUIOHOCHUTENS B cucTteme 312
nepenayd YHEPruy u/nim B cucteMe 314 nocraBku sHepruu. Takum oOpazom, cuctema 312 mepepaun SHEPTUH
MOXET IPOTOYHO coo0maThes ¢ cucteMoit 306 nmpeoOpazoBaHus SHEPTUH M IIPU ATOM TEIIONepeIaronias cpeaa
cucteMbl 312 mepenauu SHEPTUM MOXKET HAIIPSIMYIO B3aUMO/ICHCTBOBATh C TEIUIOAKKYMYJINPYIOLIEH cpeioi cuc-
TeMbl 304 akKKyMYyJTHpPOBAaHUS TeIUia. AHAJIOTUYHBIM 00pa3oM, B HEKOTOPBIX MpHUMepax cucrteMa 314 mocTaBKu
9HEPTUHM MOXKET HCIIOJIb30BaTh TEIIONEPEIAlONIyI0 Cpely, KoTopas sBISETCS TEeII0aKKyMyIHpYIomei cpenoit
cuctembl 304 akKyMyHpOBaHUS Teruia. B HEKOTOpHIX ciaydasx cucreMa 304 akKyMyJIHpOBAHHS TeIUla MOXKET
HaXOJHUTHCS B MPSMOM JKHUIKOCTHOM KOHTAKTE ¢ CUCTEMOM 314 TOCTaBKH YHEPTHH.

Cuctema 304 akkyMyJupOBaHHS TeIIa HAXOTUTCS B TEIUIOBOM COOOIIEHUU C sIIEPHBIM peakTopoM 302
TIOCPENICTBOM CHCTEMBI 312 mepenadu SHEprur, KOTOPas MOKET HAXOAUTHCS B TEIJIOBOM KOHTAKTE C SIACPHBIM
peaktopoMm 302 u cuctemoi 304 akkKyMyJIHPOBaHHUS TEIUIa IMOCPEICTBOM TermoooMeHHnKoB. Cuctema 312 me-
penadu SHEPTUH MepeaaeT TeIIOBYI0 SHEPTHIO, OOBITHO Yepe3 M30JUPOBaHHBIC TPYOONPOBOAbI, B cuctemy 304
AKKyMYJIMPOBaHUS TEIUIA, TC TEIUIOBAs YHEPT U HAKAILTUBACTCS IO TEX MOP, TOKAa OHA HE TIOHAJOOUTCS.

Cuctema 304 akKyMyIUpOBaHHS TEIIa HAXOIUTCS B TCIIOBOM COOOIICHUU ¢ cucTeMoit 306 mpeobpasosa-
HUS DHEPTHH, HAlpUMeEp, IOCpeacTBOM cucteMsl 314 nocraBku sHepruu. Cucrema 306 npeoOpa3oBaHMs SHEp-
THH MOXET UMETh JIF0OOW TIOIXOSAIIAN THIT H3BECTHOW B HACTOAIICEC BPEMs TCXHOJIOTHH I TEXHOJIOTUH, KO-
Topas Oyner pa3paboTaHa I03Xke, KOTopasi CllocoOHa peoOpa3oBEIBaTh TEIUIOBYIO SHEPTHIO B IOJIE3HYIO DHEP-
THIO B Jipyroil ¢popmel. B HekoTopsix npumMepax cucrema 306 nmpeoOpa3oBaHUsi SHEPTHH UCIIONB3YET MapOBYIO
TypOMHY, KOTOpas MOKET paboTaTh 1o UKy PankuHa, 1u1st mpeoOpa3oBaHusI mapa B MEXaHHIECKYI0 padoty. Bo
MHOTHX CIIydasx Hap MPOXOAWT Yepe3 MapoByl0 TYpOMHY, KOTOpas BpallaeT BaJl TeHepaTopa Uil BHIPaOOTKH
3JIEKTPHUYECTBA.

Cuctrema 314 moctaBKu SHEPTHH MOXKET MPEICTABIATh CO00# M00YI0 TMOIXOIANIYI0 KOMOMHAIIMIO TETLIO-
nepeAaonero o0opyaoBaHusa. B HEKOTOPHIX ciydasX OAWH WM HECKOIBKO TEIUIOOOMEHHUKOB CBSI3aHBI C KaX-
noi m3 cuctemsl 304 akkymynupoBaHHs Temuia M cucteMbl 306 mpeoOpa3oBaHus sHepruu. PaGowas Tekyuas
cpena, uMeromasicst B cucteMe 314 jpocraBku SHEpPruu (HampuMep, B KOHTYpE TEKy4eH cpelibl), MoIydaeT TerIo-
BYIO DHEPTHUIO OT cucTeMbl 304 aKKyMyJIHPOBaHUS TeIUIa B OJHOM WU HECKOJIBKUX TEIUIOOOMCHHUKAX, CBS3aH-
HBIX ¢ cucTeMoi 304 akKyMyJIMpOBaHUS TeIlla, U JIOCTaBIsIET TEIJIOBYIO SHEprHIo B cucreMy 306 npeobpa3osa-
HUS SHEPTHH B OJJHOM FJIM HECKOJBKUX TETTIOOOMEHHHUKAX, CBSI3aHHBIX C CUCTEMOU MpeoOpa3oBaHUs SHEPTHH.
Cucrema 314 nocTaBKHM 3HEPTHH MOJKET HCIIOJIB30BaTh JIIOOYIO MOIXOJSIIYI0 pabodyylo TEKydylo cpeny, Kak
OTIMICaHO B HACTOAIIEM JOKYMEHTE.

Cuctrema 306 npeoOpa3oBaHus SHEPTUN MOXKET OBITh COSAMHEHA C BHEIIHEH Harpy3koi 308 ¢ moMoImipio
cucTembl 316 mepenadyn >Heprur. BHENTHAS Harpy3Ka MOXKET IPEJCTABIATh CO00H KOMMYHAIBHYIO 3JIEKTpHYe-
ckyto cetb. Cuctema 306 mpeoOpa3oBaHHS DHEPTHH MOKET JTOCTaBISATH BBHIPAOOTAHHYIO DJIEKTPOIHEPTHIO B
JJIEKTPHUYECKYIO CETh, HAIPUMEP, IT0 BEICOKOBOJIBTHBIM MEPEHAIONINM JIHHUSAM, KOTOPBIE TIEPEHOCIT MOITHOCTD
OT CHUCTEMBI TIpe0oOpa30BaHusl SHEPTUN B MEHTPHI NoTpebaeHus. [Ipumedatensao, yto cuctema 306 mpeodpaso-
BaHUs SHEPTHH yJalicHa OT sAepHOro peaktopa 302 W BO MHOTHX CIyYasX HAaXOIWTCS 3a MPEICIaMu TPAHUIIBI
310 simepHoro 00BEKTa, a BO MHOTHX CIy4asX Takke Haxoiutcs 3a mpenenamu 393. Kak ommcano, saepHbIH
peaxrop 302 otnenen otT cucteMsl 306 mpeoOpa3oBaHUs IHEPTUH, IIPU ITOM JIIOObIE HEUCTIPABHOCTH B CHCTEME
306 mpeoOpa3oBaHMsl YHEPTUM HE OKa3bIBAIOT OTPUIATEIILHOTO BO3JCHCTBMS Ha siiepHbIN peakrop 302, u Ha-
000potT. DakTUUECKH, JaKe KOrna simepHbiid peaktop 302 0CTaHOBICH, HAPUMEP, IS OOCTYKHBAHUS WU J0-
3anpaBky, cuctema 304 akKyMyTUPOBAHHUS TEIUIA MOXKET MPOJOIDKATh IT0aBaTh TETUIOBYIO SHEPTHIO B CUCTEMY
306 mpeobpa3zoBaHMsI SHEPTUHN TS MTOAAYH SICKTPOIHEPTHH HA BHEITHIO HATPY3KY.

OTHOCHTETHHO HU3Kass CTOUMOCTH CUCTeMBI 304 aKKyMyJTUPOBaHHUS TEIIa MO0 CPABHEHHUIO C AaTOMHOMW TeTI-
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noBo# ctanmeit 200 crocoOCTBYET pacuIMpeHuIo cucTeMbl 304 akKyMyJIMpOBaHUS TEIIa U YMEHBIICHUIO Mac-
mraboB aroMHO# TertoBoi cranimu 200. Kpome Toro, B ciydasix, KOTAa HCIOJIB3YETCsl TIEPEHOC TeIa IpH
HU3KOM JIaBJICHUH (HAIpUMEp, PacIliaB COJM B KadeCTBE TEIDIOHOCUTENS) OTHOCHTEIBHO JOporoe o0opyaoBa-
Hue 306 mpeoOpa3oBaHMs YHEPTHM yCTAHABIUBACTCS YAaJCHHO HA siepHOM TerutoBoi ctanmuu 200, rae oHO
MOXKET OBITh CIPOEKTUPOBaHO Oojee 3P (deKTHBHO M O6e3 HEOOXOIUMOTro PeryJUpOBaHuUs, €CJIM OHO OBLIO TO-
CTPOEHO Ha SIepHOM 00BeKTe. B HacTosIIEeM OonmUcaHuy TePMUH "HU3KOE JaBJIeHHe" UCTIONB3YeTCs s 0003Ha-
YeHUs TaBlIeHUH HIDKe Mpuomm3uTensHo 3,5 Mlla.

Kpowme Toro, B Tex cirydasx, KOTJa HET CHCTEM BBICOKOTO JaBiIeHUs (Hampumep, Oojiee MPHOIM3UTEIHEHO
3,5 MIla), cBsa3aHHBIX ¢ siAepHBIM peakTopoM 302, 393 MoKeT ObITh MUHUMH3HPOBAHO, & PACCTOSHHUS ITepeHOCca
TeIJIa MOTYT OBITh YMEHBIICHBI. B HEKOTOPBIX ciydasx cucrema 304 akKyMyJIHpOBaHUS TEIUIa MOXKET OBITh yc-
TaHOBJICHA PSZIOM C SIAEPHBIM O0BEKTOM, HO 3a npeaenaMu rpanuns! 310 o6bekTa. DT0 MUHUMU3UPYET paccTos-
HHE TIepeHoca TeIula, COXpaHss NMpH 3ToM cucteMy 304 akKyMyiIHpoBaHUs Tea u cucteMy 306 mpeobpazoBa-
HUS1 SHEPTHH 32 TIpeaenamy rpanuiibl 310 u saepHoro o0ObeKTa BHE cephl IPaBUIl SAEPHOTO PETYIHPOBAHUS.

[Nokazanuelii Ha ¢ur. 4 saepusiid peaktop 302 MOXKET OBITH aHAIOTHYCH PEAKTOPY, OMHUCAHHOMY CO CCBUI-
Kol Ha ¢ur. 3, U coeMHEH ¢ cucTeMoi 304 akKKyMyJTHUpOBaHUS TEIlIa, KOTOPas MOXKET OBITh TI0 CYIIECTBY aHa-
noruaHoi cucteMe 304 akKyMyJTUpOBaHUS TeIlla, TIOKazaHHOW Ha ¢ur. 3. SnepHbiid peaktop 302 Takke MOXKET
OBITH COEMHEH CO BCIIOMOTAaTeNbHOUW cucTeMon 402 akKyMyJIMPOBaHHS TeTula. B HEKOTOPBIX Clydasx cHcTeMa
304 akKyMyJTHpOBaHUS TEIJIa MOXET, He00sA3aTeIhbHO, HAXOAUTHCS B TEINIOBOM KOHTAKTE CO BCTIOMOTATEIbHON
cuctemoit 402 akKymyJaupoBaHuUs Terwa. SnepHbiid peakTop 302 MOXKeT OBITh BBIIIOJIHEH C BO3MOYKHOCTBIO TTe-
peHoca TeIIoBOH Heprun K cucteme 304 akKyMyIHUpOBaHUS TEIUIA, BCIIOMOTaTeIbHOH cucteme 402 akKyMyIH-
pOBaHMs TEIUIA MJIM K TOH U Ipyroi cucreme.

Cuctema 304 akkyMyJIMpOBaHUS TEIUIa COeAMHEHa ¢ cucTteMoi 306 mpeoOpa3oBaHUs YHEPTHH, KaK ObLIO
OIMCaHO paHee B HacrosmeM aokymenre. Cucrema 306 mpeoOpa3oBaHUsl SHEPTUH COEIMHEHA C BHEIIHEH Ha-
rpy3koit 308, koTopast MOXKET OBITB JII000I1 Harpy3KoH, TakoW Kak dJEKTpUYEcKas Harpys3Ka WIN TEIUIoBas Ha-
rpy3Ka.

BcnomorarenpabIf akkymysisiTop 402 Teria MoXKeT OBITh YCTAHOBJICH 3a Tpenenamu rpanuibl 310 saep-
HOTO 00BeKTa, KaK MPOMITIOCTPUPOBAHO, FIIM B HEKOTOPBIX CIydasx MOXeT OBITh YCTaHOBIICH B Mpeesiax rpa-
Hunb! 310 spepHOro 00bekTa. B HEKOTOPHIX BapHaHTaX BHITIOIHEHHUS ero (GYHKIHMS 3aKII0YaeTCs B YIPaBICHUN
TEMITEpPaTypol TeKydel cpeibl B 0OpaTHOW MarucTpadd M BXOJa B aKTHBHYIO 30HY B sifiepHOM peakTope 302.
Ecmu ects pasnuna mexny gaxrudeckuMm Ty, u oxkumaeMsIM Tj,, CHCTEMa YIPaBICHUS PEaKTOPOM MOKET WHH-
IIUIPOBATH N3MEHEHHE PEAaKTHBHOCTH C YUETOM pa3HHIBI TeMmrieparyp. HampumMep, ecau TeMmmepaTypa Ha BXOJIEe
B aKTHBHYIO 30HY BBIIIE 0)KUAAEMOM, CHCTEMa yNpPaBJIEHHS PEaKTOPOM MOXKET CHH3HTh PEaKTUBHOCTB, YTOOBI
yuecThb 0ojiee BHICOKYIO, UeM OKHIAJIOCh, TEMIIEpaTypy Ha BXOJE.

BcnomorarenbHbrii akkymyssitop 402 Teruia MO>KeT OBITh ITpeHa3HauYeH KOHKPETHO ISl 3TOTO PeaKTopa
MCTIONIb30BAThCS JUIA YIPABICHHUS /WM CTa0MIM3aluK TEeMIIepaTyphl Ha BXOJle B aKTHBHYIO 30HY. Hampumep,
BCIIOMOTATEbHBINH akKyMyssiTop 402 Teruia MOYKET HaXOIUTHCS B TEIUIOBOM COOOIIEHHH C NEPBUYHBIM KOHTY-
POM TEIUIOHOCUTENSI BHYTPH Kopmyca peakropa. [I0CKoJIbKy MEepBUYHBINA TEIUIOHOCHTENh UMEET TeMIIeparypy,
KOTOpast OTIMYACTCA OT OXXHAAeMOTO Tj,, BCIIOMOTaTeNbHBIH akKyMyJsTop 402 Teria MOKeT B3aUMOIECHCTBO-
BaTh C MEPBUYHBIM KOHTYPOM TEIIOHOCUTEIS IS TOOABICHHUS TeIIa B IIEPBHYHBIN KOHTYP TCIFIOHOCHUTEIS MITH
OTBOJIa M3 Hero Tera. [10CKOIbKY TEPBUYHBIA KOHTYP TEIDIOHOCHTENST B3aUMOJICHCTBYET ¢ paboueit Texydein
Cpenoi BCIIOMOTATEIBHOTO aKKyMYJIATOpa TEIUIa, B PE3yIbTaTe MEPBUYHBIN TETDIOHOCHUTENh AOCTHTAET TEIIo-
BOTO PAaBHOBECHS C IOTIOJIHUTEIBHBIM TerIoHOcHuTeNeM. KoHTpomupys TeMnepaTypy NepBUYHOTO TEIUIOHOCUTE-
JIsI, PEaKTHBHOCTH B aKTUBHOM 30HE CTAOMIM3UPYETCS, a JIFOObIe €CTECTBEHHBIE KOIEOAHUS CrIaXKMBAOTCS.

B HexoTOpBIX MpuMepax BCIIOMOTATEIbHBINH akKyMyJsiTop 402 Teria HaXOIUTCS! B HETIOCPEICTBEHHOM Te-
TUIOBOM COOOIIEHHH C siAepHBIM peakTopoM 302, HarpuMmep, 3a CUET TOTO, YTO YacTh TEIIOBOH SHEPTHU sIIEpHO-
TO peakTopa HarpasisieTcs BO BCIIOMOTaTeNbHbIH akkymysaTop 402 Terua. B npyrux npumepax BcrioMoraress-
HBII akkymysarop 402 Teruia HaXOAWTCS B TEIUIOBOM COOOLIEHUH ¢ cucTeMoil 304 akKyMynHpoBaHHUS TeIUIa,
IIPY 3TOM YacTh TEIUIOBOH dHEpTuH OT cucteMsbl 304 akKyMyJTUpOBaHHS TeIlIa HAIPaBJISIETCS] BO BCIIOMOTaTeIb-
HBIH akkymynsaTop 402 Temia Ui MCIIONB30BAHMSA NIPH PETYIHMPOBAHWN TEMIEpaTyphl HAa BXOJE B aKTHBHYIO
30HY SAEPHOTO peakTopa.

Criermanuct B JaHHOW OOJIACTH TEXHHKH JIETKO ITOMMET, KaK 3TH pa3IMYHbIE CHCTEMBI MOTYT HaXOIUThCA
B TEIUIOBOM COOOIIEHUH IPYT C OPYrOM W HCIOJNB30BATBCS LIS PETYIUPOBAHUS TEMIIEPATyphl HAa BXOJAE B aK-
TUBHYIO 30HY.

Ha ¢wur. 5 npommmiocTprpoBana atoMHast TeruioBas ctanius 500, KoTopas MOKET OBITh MO CYIIECTBY Ta-
KOM ke, Kak OBbIJIO omucaHo BbIme. [IpuMedaTebHO, YTO B HEKOTOPBIX KOHCTPYKIHMAX PEaKTOPOB HET HEOOXO-
JVMOCTH TIOJIaraThCsl Ha 00OpyIOBaHHME IJISi MAHHITYJHPOBAHHS TSDKEIBIMHU TEIUIOBBIICISIONMMU COOpPKaMu.
Hanpumep, B peakrope 6acceiiHOBOTO THIIA, TAKOM KaK PEakTOp Ha PAaCIUIaBICHHOW COJIM, HET TEIJIOBBIACISIO-
WX CTEPXKHEH MIIN TEIUIOBBIACILIIONINX COOPOK, KOTOphIE HEOOXOIMMO XPaHHTh, IIEpEMEIaTh, BCTABIATD HIIH
M3BJICKATh U3 aKTHBHOH 30HBI peakTopa. CienoBarensHo, 30Ha 204 oOpaliieHus ¢ TOIUIMBOM MOXET OBITh 3HAUH-
TEJIHO YMEHBIIEHA 110 pa3Mepy 10 CPAaBHEHHIO C 30HOH 0OpaleHus TpaJuIHOHHONH aTOMHON AJIEKTPOCTAHIHH.
Bomee Toro, MHOTHE KOHCTPYKIIMM PEaKTOPOB OCHOBAHBI HAa TOIUTMBHBIX IHKJIAaX, TAPAHTHPYIOMHUX HEpacIipo-
CTpaHCHHE JICIAIINXCS MaTepHaliOB, HAIPAMEP, PEaKTOPBI-CAMOEIbI WIIM PEaKTOPHl HA PaCIUIaBICHHON COJH, U
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HEe 00s13aTeNbHO JOJDKHBI BKIIOYATh 30HY 204 oOpalleHus ¢ TOILUTMBOM B 3alIWTHYIO 30HY. B 3THX BapmaHTax
BBIMOJTHEHHS 3aIluTHas 30Ha 206 MOXeT OBITh HAMHOTO MCHBIIEC M BKJIIOYATH TOJNBKO SICPHBIN PEakTop U
MEHBIIINE TIOJCUCTEMBI peakTopa. DTO MPUBOJUT K 3HAYUTEILHO MEHBIEH 3amuTHON 30He 206, 4TO, B CBOIO
ouepenp, MPUBOAUT K 0oJiee HU3KUM 3aTpaTaM Ha CTPOUTEIBCTBO, JTHIIEH3UPOBAHUE U SKCILTyaTaIlHIoO.

Kpowme Toro, 3amuTHas 30Ha 206 MEHBIIIET0 pa3Mepa MPUBOANT K MEHbIIIEeMY 0XBaTy TpaHHIlb! 310 00bek-
Ta. boee Toro, B TeX KOHCTPYKITHAX PEaKTOPOB, KOTOPBIE IO CBOEH Mpupoje Oe3omacHbl, rpanuma 210 oobekTa
MOXKET OBITh MUHUMHU3HUPOBAHA, & TAKXKE MOXET ObITh MUHMUMH3HpOBaHa 3D03. B HEKOTOPHIX ciydasx IpaHULa
333 coBmanaet ¢ rpanumei 210 saepHOTO 00BEKTa, WM B HEKOTOPHIX ciiydasx 393 HaxXOIUTCs B Mpeneax rpa-
HUnbl 210 oObekra. DTo mo3Boysier cucreMe 208 akKyMyiaMpoBaHHUS TeIula W/WiKM cucteMe 212 BBIpaOOTKH
SHEPIHU pacmojaraTbes 3a mpejenamu rpaHuibl 210 o0bekTa, Oy Iydr pacioioKEHHBIME OTHOCHTEIBHO OJIM3KO
K rpanune 210 oObeKTa Uil yMEHBIICHHS PACCTOSIHUS IIepeiauu TeIla CUcTeMoit 214 nepenauu SHEpTHH.

Kak npommmoctpupoBaHo, akkyMynsTop 208 Terra MOKeT HaXOAUThCS B TEIUIOBOM COOOIICHUH C OJTHOM
WK HecKonbKuMH Harpyskamu 510. Hanpumep, cucrema 208 akkyMyIMpoBaHUS TeTlIa MOXKET JOCTaBIIATh Tell-
JIOBYIO DHEPIHIO, CPEH MPOYEro, JUIsl MPOMBIINIIEHHOTO HarpeBa 512, IEHTPaTU30BaHHOTO TEIUIOCHAOXKEHUS
514 v BeIpaOOTKH dHEPTHU 212.

[TpumeHeHns MPOMBIIIUIEHHOTO HarpeBa 512 pa3HooOpa3Hbl U TPEOYIOT TeTIa MPH Pa3IunIHBIX TeMITepaTy-
pax. IlpuMeHeHne TPOMBIIIIEHHOTO TEIUIa MOYKET BKJIIOYATh HATPEB TEKy4Yel Cpeabl, HallpuMep, IS IPUTOTOB-
JICHUS TTUIIH, XUMIYECKOe TIPOM3BOJICTBO, pUGOPMIHT, TUCTHIUIAINIO, THAPOOYUCTKY, IIPH KOTOPHIX TPeOyIOTCS
TeMITepaTypbl B amanazoHe ot npubmmsutenbHo 110°C go mpubnusutensao 460°C. AHAIOTHYHO, TIPOIECCHI
OTBEP)KICHUS U GOPMOBAHIS, HAIIPUMED, IS IIOKPHITHH, TIPOM3BOJCTBA MOJMMEPOB, YMATTMPOBAHNUS, SKCTPY3UU
U T.I., TpeOYIOT Harpesa B auana3one ot npuoamurensio 140°C no npubmusurensHo 650°C. [pyrue mpouec-
CBI BKIIFOYAIOT (POPMOBKY JKeJe3a, IUIaBKy U MPOHU3BOJICTBO CTAH, a TAKXKE IPOU3BOJICTBO TUIACTMACC U PE3HHBI.
3TO NPOMBINIIEHHOE TETI0 MOXET o0ecreunBaThesi cucTeMoi 208 akKyMynMpoBaHUS TeIUla, eciu HeoOXoau-
MO, TIO KAYE€CTBY U KOJHUYECTBY B COOTBETCTBHU C KOHKPETHBIMU TPCOOBAHHUSMH K MPOMBINUICHHOMY TeTuty 512.

LenTpanm3oBanHoe TerutocHabxenue 514 npexpcrtaBiseT coOOH CHCTEMY paclpelelieHUs Terja OT IieH-
TPaJIM30BaHHOTO MCTOYHUKA YEpe3 CHCTEMY H30JIMPOBAHHBIX TPyO, HampuMmep, A KOMMEPUYECKHX W JKHJIBIX
CHUCTEM OTOIICHUS (HAIPUMeEp, JJIs OTOTUICHHUS TIOMENICHUH W HarpeBa BOJbI). ITO TEIUIO OOBIYHO MUMEET TeM-
TepaTypy B Auama3oHe 0ojiee HU3KUX TEMIIEPaTyp B MOXKET, IPH HEOOXOAMMOCTH, OBITh 00ECIIEYeHO CHCTEMOM
208 aKKyMyJTUpOBaHUs TeTLIa.

Kak yxe o6cyxmanoch, cuctema 208 akkyMyJIMPOBaHHS TEIJIa MOXKET OBITh COSMHEHA C YCTAHOBKOW 212
BBIPaOOTKH JHEPTHH, MPH ITOM TEIIOBas dHEPrus cucTteMbl 208 akKyMyJTUpOBaHWS TETUIa MOXKET HCIIOJIb30-
BaThCsI JJIs1 TCHEPUPOBaHUS AIeKTpodHepruu. Cuctema 212 BBIpaOOTKU SHEPTUM MOXKET BHIPAOATHIBATH AJICK-
TPOJHEPTHUIO IO 3aIPOCy, a CICIOBAaHHE 3a Harpy3KOH oOecreunBaeT OTCIeKHBaHUE ITOTPEOHOCTEH B 3JIEKTPH-
yeckoi cetn. Bo MHOruX ciryuasx cucrema 212 BbipaboTku sHepruu OyJeT MPOU3BOAUTH OTpabOTaHHOE TEILIO,
TO €CTh TEIUIO, KOTOPOE HE HCIOJIB3YeTCs ISl TeHepauuu sJekTposHeprun. OHO MOXeT ObITh B (hopme mapa
MIOCJIE TOTO, KaK OH MPOIIEN Yepe3 MapoBylo TypOHHY. DTO Tak Ha3blBaeMoe OTpabOTaHHOE TEIJIO MOXKET OBITH
PEUMPKYJINPOBAHO, HAIPUMED, Ul 00eCTIeYeH!s! [ICHTPAIN30BaHHOTO TEIUIOCHA0XEHUsI, KOTOPOe OOBIYHO Clie-
IyeT 0oJiee HU3KUM TeMIIepaTypHBIM TpeOOBaHUSAM, YeM 3a/1a4uH JIJIsl BEIpaOOTKH dHEepTHUU 212 Wi MPOMBIIIIICH-
HOTO Teruia 512. AHaJOTHYHO, OTPabOTaHHOE TEIUIO OT 3a7ad MPOMBINUICHHOTO Tera 512 MOXXHO ylaBIUBaTh
W/WIIA PEeIUPKYINPOBaTh IS OOecliedeHus Teluia Uil APYTUX Ielled, TakKuX KakK ICHTPATM30BaHHOE TETUIO-
cHaOXeHHe, HITM BO3BpaIaTh B cucteMy 208 akKyMyTHpOBaHUS TeTIa.

B HexoTOpHIX BapruaHTaxX BBITTOJHEHUS cucTeMa 208 akKyMyJIHpOBaHUS TEIUIa CITIOCOOHA 00eCTIeunBaTh Te-
TUIOBYIO DHEPTHIO JUISL BCEX TPEOYEeMBIX HAarpy30K OJHOBPEMEHHO. DTO MOXKET OBITH IOCTHUTHYTO ITyTEM YBEIH-
YeHUs pa3Mepa aKKyMyJsiTopa Teria 70 pa3Mepa, CllocoOHOTO 00ecIeunTh MOTPEOHOCTh B TEIJIOBOW SHEPTHU
OT BCEX OXHJACMBIX Harpy30K. [I0CKONIEKY HATPYy3KH SIBISIOTCS MEPEMCHHBIMH, HATIPUMED, IICHTPATH30BaHHOE
TeryiocHa0kenne 514 moib3yeTcs 6ojee BBICOKMM CIPOCOM IpH 0ojiee HU3KUX TEMIIEpaTypax OKpYy)Karomei
cpenl, a BeIpaboTka 212 sHepruu, HarpuMep, IS TOMAITHETO UCIIOJIF30BaHUS, YBEIUUNBACTCS B TCUCHHE THSI U
YMEHBIIIaeTCs HOYbO, cucTeMa 208 aKKyMyJIHpOBaHUS TEIUIA MOKET OBITh PACCYMTAHA M BBHIIIOJTHEHA C BO3MOXK-
HOCTBIO 00ecreueHus1 BceX HeOOXOMMMBIX JJis Harpy3ku 510 TpeGoBaHUM.

Cuctema 208 aKKyMyJIHPOBAHHS TEIUIa MOXET COJIEP)KaTh OONBIIOE KOJTMYECTBO XPAaHWIIWII, COSTMHCH-
HBIX BMECTE. DTH XpaHWIHIIA MOTYT MMETh OAMHAKOBBIC WM Pa3HbBIC TEINIOAKKYMYJIHPYIOIIHE CPEIbl H MOTYT
MOJICP’KUBATHCS TIPU Pa3sHBIX TeMIIEpaTypax, KOTOPBIE JIydIlle MOIXOMAT U pa3HBIX TEIUIOBBIX Harpy3ok. Ha-
TIpUMep, JUTsI HEKOTOPBIX 3a1a4 512 MpOMBIIUICHHBIX TeIia TpedyeTcs TeMieparypa, npesbimaromas 800°C. B
STHX CIy4asX OJHO UM HECKOIBKO WHIMBHUIYaJbHBIX XPAHHUIIHII MOTYT XPaHUTh TEIUIOBYIO SHEPTHIO, ITPEBHI-
maromyto 800°C, nist AOCTaBKU K 9TUM BBICOKOTEMIIEPATYPHBIM Harpy3kam. AHaJIOTHYHO, OJHO WM HECKOJIBKO
WHIUBUAYAIBGHBIX XPAaHWIWII MOTYT TOCTABIATh OTHOCHUTEIBHO HHU3KOTEMIIEPATYPHYIO TEIUIOBYIO JHEPTHIO,
Harpumep, oT 100°C mo 300°C, Harpy3kam, TpeOyromumM Oojiee HU3KHX TeMmreparyp. KoHedHO, B OTAENBHBIX
XpaHUIUIIAX MOTYT UCTIONB30BaThCS PAa3HBIC TCILIOAKKYMYIHPYIONIUE CPEbl, CICIHAANEHO pa3pabOTaHHBIC IS
PpaboTHI TP TPeOyEeMBIX TEMIEPaTypax.

Hanpumep, BBICOKOTEMIIEPATYpHOE XPAaHUIHUIIE MOXKET HCIOJIh30BATh PACILUIAB COJICH B KA4eCTBE TEILIO-
aKKyMYJIHPYIOIICH Cpefbl, COCTaB KOTOPOW MOXKET OBITh TepMU4ecKH cTabuiIbHBIM 0 1000°C wim Beime. Hus-
KOTEMITEpaTypHOe XPaHWINIIE MOXET HCIIONBF30BaTh BOMY B Ka4€CTBE TEIUIOHOCHTENS M3-3a €r0 BBICOKOW TeTl-

-13 -



048055

noemkoctH (mpubmusurensHo 4,2 Jhx/(em’K)).

®dur. 6 WUTIOCTPUPYET PA3INIHBIC MPOMBIIUICHHBIC MPUMEHEHUS TEIUIA, JJIs KOTOPhIX CHCTEMa aKKyMYy-
JMPOBAHUS TEIJIa MOKET 00eCIeUunBaTh TPeOyEeMYIO TEIUIOBYIO dHepruto. Kak mokasaHo, Uis ICHTPATU30BaHHO-
ro TemiocHabkeHus Tpedyercs Temmeparypa okoso 50°C. DTo MOXKeET OBITh 00ECICUCHO CHCTEMON aKKyMYITH-
POBaHMS TeTUIa, UMEIOIIEH TEIUIOAaKKYMYJIUPYIOIIYIO Cpeay, KOTopasi cTabmiIbHa MPU TemIeparype okoino S0°C,
U ¢ y4eToM 3(PPEKTUBHOCTH TEIUIONIEPEIauH, TEIIOAKKYMYIHPYIOIIasi Cpeaa MOXKET MOAACPKUBATHCA TIPH TEM-
mepaTypax BBIIIE, 4eM TpeOyemas TeMIiepaTypa, IpH 3TOM TEIIOOOMEHHHK MOXKET HaXOIWTHCS B TEIUIOBOM
COOOIIeHNH ¢ pabouelt TeKydel cpeoi EHTPATN30BAHHOTO TEIIJIOCHA0KEHUS, KOTOpask MOXKET OBITh BO3IYXOM,
BOJIOH, MAacJIOM MJIM KaKOW-THOO0 IPYroi MOAXOsIIei pabodei TeKydel cpenoi, B TeueHHe 3aJaHHOTO BpeMe-
HH, JIOCTAaTOYHOTO I HarpeBa pabodelt TeKydel cpennl 10 TpeOyeMoil TeMrepaTypbl, JOCTaTOYHON IS IIeH-
TPaTM30BaHHOTO TEIIOCHAOKCHUS.

BoNBIMHCTBO SAIEPHBIX PEaKTOPOB, PA0OTAIOIINX CETOIHS, PaOOTAIOT PU TEMITEpaTypax B HIKHEH MOJIO0-
BUHE (UTYpHI YepTexkKa, TO eCTh MeHee mpuonmm3uTebHo 300°C. ITH sAepHBIC PEaKTOPBI CIIOCOOHBI aKKYMYJIH-
pOBaTh TEILIOBYIO SHEPTHIO MPH TeMmmeparype npudmusutenbHo a0 300°C, 4To MOIXOAMT AT MHOTHUX MpHUME-
HCHHI C HU3KOTEMIIEPATypHBIMHU TEIUIOBBIMU HAIPy3KaMU, BKITIOYAsl TPOU3BOJICTBO AIICKTPOIHEPTHUH.

OmHako Ui IPUMEHEHUH Teria ¢ 6oyiee BRICOKUMH Temriepatypamu (Hanpumep, Boire 300°C) tpaauim-
OHHBIC ATOMHBIE HJICKTPOCTAHINH C BOASHBIM OXJIAXKICHHEM HE CTIOCOOHBI CO3aBaTh TEMIIEPATypPhl B 3TOM JHa-
nma3one. OHAKO CYIIECTBYIOT SICPHBIE PEaKTOPHI, KOTOPHIE PACCUUTAHBI Ha PabOTy MPH TeMIIEpaType OKOJIO
500-550°C, xoTOpBIE MOAXOIAT JJIsT BRIPAOOTKH TETUIOBOM SHEPTHH BIIOTH 10 MX pabodux Temmepatyp. Jpyrue
SIIEPHBIE PEAKTOPBI paccunuTaHbl Ha padoty npu 750-800°C m MoryT obecreunBaTh TEIUIO B ATOM JTUAla30He,
MOXOIAIIEM ISl O0JIee BRICOKHX TEMIIEpaTyp B MPOMBIIUICHHOCTH. E1re Ipyrue peakTopsl CIIOCOOHBI paboTaTh
npu Temreparypax 1000°C winu BBINIE U TMOAXOIAT IS IMOJYYCHHSI OY€Hb BHICOKOTEMIICPATYPHOTO TEIUIA JJIS
MPOMBINIICHHBIX IIeJeiH. PeakTopbl TEpMOSICPHOTO CHHTE3a, KOTOpHIEe, KaK OXHOacTcs, OymyT pabdoTath mpu
TeMIepaTypax B COTHH MIJUTHOHOB TPaaycoB 1o Llembcuro, MOTyT 00eceunBaTh TEILUIOBYIO SHEPTHIO TAKE BEI-
1Ie, YeM SICPHBIC PEaKTOPHI JCTICHHUS.

Ha ¢ur. 7 npomntroctpupoBaHa HHTETpUpOBaHHas sHepreTudeckas cuctema 700, B koTopoi cucrema 702
AKKYMYJIMPOBaHUS TEIUIOBOW SHEPTHHU TOIYYaCT TEIUIOBYIO SHEPTHIO OT OOJBIIOTO Pa3sHOOOpa3Hs UCTOYHHUKOB
terua. Cucrema 702 akKyMyJIMPOBAaHHS TEIIOBOH YHEPTHH MOXET OBITH IO CYIIECTBY TaKOH ke, KaK OBLIO OIIH-
CaHO B HACTOAIIEM JOKyMeHTe paHee. OIWH MM HECKOJBKO sSIEpHBIX peakTopoB 704, 706, 708 MoryT Haxo-
JIUTHCSL B TETUIOBOM COOOIIEHWH ¢ cucTeMoil 702 akKyMyJIMpOBaHHS TEIUIOBOHM sHepruu. Hampumep, mpu mo-
CTPOEHUHU HMHTETPHUPOBAHHON 3HepreTudeckoit cucrteMbl 700, kKak MOKa3aHO, €MWHCTBEHHBIM MEPBBIA PEaKTOp
704 MoxeT OBITh TIOCTPOCH C UCITOJIb30BAHUEM YK€ CYIIECTBYIONIEH TEXHOJIOTUH SIEPHBIX peakTopoB. CucreMa
702 akKyMyJIHUpOBaHUS TEIJIOBOW DHEPTHH MOXKET OBITH coenuHeHa ¢ cructeMoit 710 mpeobpa3oBaHUs dHEPTHUH,
HaTpUMep, I TPeoOpa3oBaHus TEIUIOBOW SHEPTHUU B JICKTPUUCCTBO U JOCTABKH JICKTPUYCCTBA HA BHEITHIOKO
HArpy3Ky.

B HekoTOpbIX ciydasx BTOpOH siaepHbIl peaxtop 706, Tpetuit saepHslil peakTtop 708 MMM HECKOIBKO
SJIEPHBIX PEaKTOPOB MOTYT OBITH COEMHEHBI ¢ 00Iel cuctemoil 702 akKyMyJIMpOBaHHUS TEIJIOBOW SHepruu. B
HCKOTOPBIX BapUAHTAX BBIMOJNHCHHUS OIWH WIH HECKOJIBKO HUCTOYHUKOB TEIJIOBOW SHEPTHH, KOTOPHIE MOTYT
OBITH MIOOBIMU W3 YHCTIA AACPHBIX PEAKTOPOB, CHCTEM 712 BeTpOBOM dHEPTUH, cucTeM 714 COHEYHOU dHEPTHH,
CHUCTEM TeOTePMAITLHON dHEPTUN WM 000K KOMOWHAIIMYA UCTOYHUKOB TEIJIOBOW DHEPTHH, MOTYT OBITh 00Be-
IIUHEHBI U COeAWHEHBI ¢ cuctemMor 7002 aKkKyMyJIWpOBaHHUS TETUIOBOW SHEPTHH KaK YacTh WHTETPHPOBAHHOU
sHepreTudeckor cucteMbl 700. VICTOYHHKY TETUTOBOM YHEPTHH JTOCTABIISIOT TEIUIOBYIO SHEPTHIO B cucTemMy 702
AKKyMYJIMPOBaHUS TETUIOBOH SHEPTHHU C MOMOIIBIO JTI000H TOAXOAIIEH TEXHOJIOTHH 1 KOMIIOHEHTOB, KOTOPBIE
MOTYT OBITH Pa3HBIMH JJISI Pa3HBIX MCTOYHHUKOB TEIUIOBOW 3HEPruu. B HEKOTOPHIX cirydasx cuctema 702 akky-
MYJUPOBAHUS TEIUIOBOM SHEPTHH U1 aKKYMYJIHPOBAaHUS TEIUIOBOW SHEPTHU HCIONB3YeT pabouyro TEKydyro
cpeny, KOTopasi MO>KeT OBITh TOH ke caMol padouei TeKydel cpenoi, KoTopas UCIIONIb3YeTCs Ul TeIuIonepe-
Jlarouieil Texkyued cpenbl A JOCTaBKU TETUIOBOM PHEPTUU OT MCTOYHHUKOB TEIUIOBOM sHepruu k cucreme 702
AKKyMYJIHPOBaHUS TCIUIOBOW YHEPTHUHU.

ITo mepe ToOrO, KaK ¢ TEYEHHEM BPEMEHH ITOTPEOHOCTH B AIICKTPOIHEPTHH 0a30BOI Harpy3Kn yBEINUUBAET-
cs1, cucteMy 702 aKKyMyJIHPOBAaHUS TCILIOBOM 3HEPTHU MOXKHO MACIITAOMPOBATh, YTOOBI YBEIUYHUTH EMKOCThH
AKKyMYJIMPOBaHUS TEIUIOBOH SHEPTHH. AHAIOTHYHBIM 00pa3oM, SAEPHBIE PEaKTOPHI TaKKe MOTYT OBITH Mac-
MTabMPOBaHBI, MOJCPHU3UPOBAHBI, YTOOBI MCIIONB30BaTh MPEUMYIIECTBA APYTrOH TEXHOJOTHH, MM K€ MOTYT
OBITH T0OABJICHBI JOTIOHHUTENBHBIE PEAKTOPHI B KAYeCTBE HCTOYHUKOB TEIUIA U MOJAKIIIOUYEHHI K 00mIel cucreme
702 akkyMyJIupOBaHHUS TEIUIOBOM HeprHH. B KadecTBe mpHuMepa, MOXKET ObITh CKOHCTPYHPOBAaH HATPHUEBBIH
peakTop Ha OBICTPBIX HEHTPOHAX M MPUCOENUHEH K cucteMe 702 akKkyMyJTUpOBaHUWs TEIIOBOM sHepruu. 1o me-
pe YBEIHYCHHS CIPOCa OT BHEIIHEH HAarpy3ku 716 win mo Mepe Toro, Kak TeXHOJOTHS SICPHBIX PEaKTOPOB JOC-
TUTACT YPOBHS TEXHOJOTHYSCKONW TOTOBHOCTH, MOXKET OBITh CKOHCTPYHUPOBAH JAPYTOH SACPHBIA PEakToOp W CO-
eauHeH ¢ cucteMoil 702 akkyMyIHpOBaHUS TEMIOBOM sHepruu. Hampumep, peakTop Ha paciiaBiIeHHOH couy,
HEOOIBIION MOIYJIBHEIA peakTop, OACCCHHOBBIN PEakTOp C HATPUEM WM PEAKTOp APYTOTO THIIA MOTYT OBITh
CKOHCTPYHPOBAHKI M MOJICOCANHEHBI K cucTeMe 702 aKKyMyJIHpOBaHUS TEIUIOBOM SHEPTUU, B JOMOJHCHUC WITH B
Ka4yeCcTBE AIbTCPHATHBEI, K CYIICCTBYIONMIEMY PEaKTOPY, HMOJKIIOUCHHOMY K cucTeMe 702 aKKyMyJIHMpOBaHUS
TETJIOBOM HEPTHUH.
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Bo MHOTHX mpuMepax MOXKET ObITh CKOHCTPYHPOBAHO HECKOJBKO SIICPHBIX PEAKTOPOB, KAXKIBIN U3 KOTO-
PBIX IMEET CBOU COOCTBCHHBIH YHUKAIBHBIN KOPITYC, KPBIIIKY ¥ TPAHUILY OOBEKTA, IPH STOM BCE, YTO HAXOJIUT-
cs1 3a TpaHMIeil 00beKTa, MOXKET OBITH OOIIMM UTS HECKOJBKUX SICPHBIX peakTopoB. KoHewHo, 1 coequHeHNs
SOEPHBIX PEaKTOpOB ¢ cucTeMor 702 akKyMyTHpOBaHHA TEIJIOBOM YHEPTHU MOTYT HCIOJIB30BaTHCS TPYyOOIpoO-
BOJIBI M KJIalIaHbL. B crcTeMe MOCTaBKM YHEPTHU MOTYT MCIIOIB30BAaTHCS OOIINE HITH pa3HbIEe TEIUIONEpeaatone
Cpenbl ISl COSTUHEHUS SIIEPHBIX PEaKTOPOB ¢ crucTeMoil 702 akkyMyJIHpOBaHUS TEIJIOBOW dHEpTUU. biuaromaps
WCTIOJIb30BaHUIO OOIUX HESIEPHBIX KOMIIOHEHTOB YCTAHOBKH, TaKWX Kak obmas cucrema 702 akkymyiaupoBa-
HUS TEIUIOBOM DHEPTUH, 00Ias mapoBasi yCTaHOBKa, OOIUK TepeHoc Teria u obmas cucrema 710 mpeobpaso-
BaHUs HEPTUH, JTOCTUTACTCS MOBEIIICHHE 3()()EKTUBHOCTH 3a CUCT YBEIMYCHHUS pazMepa cucteMbl 702 akkymy-
JIMPOBAHUS TEIUIOBOW YHEPTUHU, BMECTO TOTO, YTOOBI CTPOUTH OTJCIFHBIC aTOMHBIC AJIEKTPOCTAHIIUY Ui 00ec-
TICUCHUSI AIEKTPOIHEPTHEH, KaXKIast CO CBOUMHU COOCTBEHHBIMU HESICPHBIMH MOTPEOHOCTIMH CTaHIIUH.

Hcnonp30BaHuEe HECKOJNBKUX PEAKTOPOB, COCIMHECHHBIX ¢ 00IIel cucremoi 702 akKyMyJIHPOBaHUS TEILIO-
BOW 3Hepruu, 00ECIeYNBACT IOMOIHUTEIHHOS PESUMYIIIECTBO IPOCTOTHI OOCTYKUBAHUS SICPHBIX PEAKTOPOB.
OnuH SACPHBII peakTop MOKET OBITh OTKIIFOYCH, HAPUMEP, [T 00CITY)KUBaHUS WU Mepe3arpy3ku, 03 OTKIT0-
YeHHs BCEH CUCTEMBI. B HEKOTOPHIX CIIydasx OJHA MM HECKOJIBKO CHCTEM T€HEPHUPOBAHMS TEIUIOBOM SHEPTHH
(Hammpumep, siIepHBIE PEAKTOPBI, CHCTEMBI 712 BETpOBOW SHEPTHUH, CUCTEMBI 714 COTHEUHON TETUIOBOM SHEPTHH,
reoTepMalbHbBIe CHCTEMBI U IPYTHE) OTAEICHBI OT CUCTeMBI 702 aKKyMYJIMPOBaHUS TEIJIOBOI SHEPTHH U CHCTE-
MBI 710 mpeoOpazoBaHusi SHEPTHUHU, TaK YTO OJHA WIJIM HECKOJBKO CHUCTEM TETUIOBOW DHEPTHH MOTYT OBITH OT-
KIIFOUEHBI 0€3 BO3JEHCTBUSA Ha OCTaNbHOE 000pYyJOBaHME WIIH MPEPHIBAHUS MMOJAYX YHEPTUH HA BHEIITHIOIO Ha-
Tpy3Kky 716.

B HEKOTOPHIX pUMepax TEIUIONepearoNias cpeia MPEICTaBIsIeT COOO0H paciuIaB CONHM BO BCEH SHEPIeTH-
YECKOW CHCTEME, 32 UCKIIFOUYCHHEM, BO3MOYKHO, aKTUBHOU 30HBI, B KOTOPOH MOXET UCIIOJIL30BaThCS JTHO00H U3
psana TemoHocuteneii. Hampumep, cuctema 214 mepenavu 3HEPTUM, KOTOpas MEPEelacT TEILIOBYIO SHEPTHIO OT
aToMHOH TemnoBoil cranmuu 704 k cucreme 702 akKyMynIHpOBaHHs TEIUIOBOW YHEPTHU, MOXET UCIOIb30BaTh
pacIIaB coJIM B KauecTBE CBOEH pabodeil Tekyuel cpelbl. AHAJTOTHYHO, TEIUIOAKKYMYIIMPYIOIIas Cpeaia B CHC-
Teme 702 aKKyMyJIHpOBaHUS TEILIOBOI HHEPTHH MOXKET Takke OBITh pacIUIaBICHHON COJIBIO, KOTOPAas MOXET
OBITH TOM K€ COJIBIO, UTO M pabouas Teky4das cpena cucteMsl 214 nepenaun snepruu. Kpome toro, cucrema 216
JIOCTaBKH YHEPTHH, KOTOpas MepenaeT TeIIo oT cucTeMbl 702 aKKyMylTHpOBaHUS TEIJIOBOI YHEPTUHU K CHCTEME
710 mpeoOpa3oBaHUs dHEPTUH, TAKKe MOXKET OBITh PaCIUIaBICHHOW coyiblo. KOHEWHO, pacIuiaBIeHHBIE COJIH,
HCIIONIb3YEMBIE BO BCell CHcTeMe, MOTYT OBITh OJTHON M TOH )K€ COJIBIO MJIM MOTYT UMETh Pa3HbIE COCTABHI, CIIe-
U UIHBIE TSI UX MIPEAN0IaraeMoro HCIoIb30BaHNUS.

Hanpumep, korna cucrema 702 akKyMyJIHpPOBaHUS TEIUIOBOW 3HEPTHH MOJACT TEIUIO B HATPY3KY LICHTpa-
JIM30BaHHOT'O TEILUTOCHAOXKEHUS, TPeOyeTCss OTHOCHUTEIIFHO HU3Kasi TEMIIepaTypa, W collb (WU Apyras pabodas
TeKydas cpelia), CICIHAIbHO pa3paboTaHHas JJis oOecrieueHus 0oJjice HU3KUX TPEOYEeMBIX TEMIEpaTyp, MOXKET
UCIIONIE30BaThCSI B KaYeCTBE pabodel TeKydel cpesl Ui JOCTaBKH TEIUIa, MCIOJIb3yeMOTro JJS ICHTPaTU30-
BaHHOTO TEIUIOCHA0KCHUS.

Kpome TOro, k cucreMe akKyMyJUPOBaHHS TEIIa MOTYT OBITh MOJKIIOUCHBI APYrHe (OPMBI TECIUIOBOM
JHEPTUH, TAKKE KaK COJTHETHAs TeruioBas sHeprus 714 wim BeTpoBast dHepTHs 712. Bo MHOTHX Clydasx cucTeMa
702 akKyMyTUpOBaHHS TEIUIOBOW SHEPTHH HE 3aBUCHUT OT MCTOYHHKA TEIIOBOM SHEPTHH M MOXXET OBITH ITOA-
KIIFOYEHAa K PAAY pPa3IMIHBIX THUIIOB T€HEPAaTOPOB TEIUIOBOW SHEPTHH, HANPUMEp K JIOOBIM M3 psifa aTOMHBIX
TEIUTOBBIX CTAHIMNH, COTHEYHBIX CTAHIMH, BETPSHBIX AJIEKTPOCTAHINI, T€OTEPMAaIbHBIX CTAHIHHA, THAPOIIEK-
TPOCTAHITUH, WIIN TEIUIOTC€HEPHUPYIOIINX YCTAHOBOK JPYTUX THIIOB.

Our. § u300parkaeT WLTIOCTPATUBHYIO YHEpreTuieckyto cucremy 800, B KOTOPOH psii HICTOYHUKOB TEILIO-
BOU DHEPIUM TEPMUUECKH COEUHEH ¢ cucTeMol 702 akkyMyJIupOBaHUs TEIJIOBOM 3Hepruu. MICTOUHUKaMH Terl-
JIOBO# SHEPTHH MOTYT OBITh JIFOOBIC U3 psAlla CHCTEM TCIUIOBOW DHEPTUH, TaKWe KaK TEIUIOBBIC YCTaHOBKH 704
STICPHBIX PEAKTOPOB, COJIHCYHBIC TCILIOBHIC YCTAHOBKH 714, BETpsSHBIC 3JIEKTPOCTAHIUH 712 WM yCTAaHOBKH
JIPYTOTO THIIA, BRIPAOATHIBAIOIINE TEIUIOBYIO SHCPTHIO, WU JTF00ass KOMOWHAIINS YCTAHOBOK, BHIPAOATHIBAOIIUX
TEIJIOBYIO SHEPTHIO.

TenmoBrle SHEPreTHYECKHE YCTAHOBKY IOCTABIISAIOT TEIDIOBYIO SHEPTHIO B cUCTeMY 702 aKKyMyJTHpOBaHHS
TEIUTOBOH PHEPTUH, KOTOpas HAKAIUIMBACT TEIUIOBYIO SHEPTHIO C TOMOIIBIO JIFOOBIX MOIXOMISIINX CPEICTB, Ta-
KX KaK 9BTEKTHYECKUE PACTBOPHI, MaTEpUAIIEI C (ha30BBIM MEPEXO0I0M, CIIABHI C HHTEPBAIOM HECMEIIHBAEMO-
CTH, CMECH METaJIOB, MaTepHaJbl HA OCHOBE IIEMEHTA, PACIUIaBEI COJIel (HampuMep, Cpein MpOUYero, XJIOpHa-
HBIC COJIM, HUTPAT HATpWs, HUTpAT Kanus, HuTpar kanbnus, NaKMg nian NaKMg-Cl), TBepaplii wim pacrias-
JICHHBIA KPEMHHUH WM KOMOMHAIIMN ATHX WIH JPYTUX MAaTepHalIoB. B HEKOTOPHIX BapHaHTaX BBHITIOJTHEHUS CHC-
TeMa 702 aKKyMyJIHpPOBaHUS TEIUIOBOW SHEPTHH HCIONB3YET Pabouyro TEKY4YyIO Cpely, KOTOpas aHaJorHdHa
TeKydel cpefe, Mepearolieii TEeIIOBYIO SHEPTHIO, KOTOpas MOJIYYaeT TCIUIOBYIO SHEPTHIO OT OJHOM WU He-
CKOJIbKUX YCTaHOBOK, TCHEPHPYIOIIHNX TEILIOBYIO SHEPTHUIO. B HEKOTOPBIX ciydasx TeKydas cpela, Imepenaromas
TEIUIOBYIO SHEPTHIO, TaKasl JKE, YTO U TEIUIOAKKYMYJIHPYIOMIas cpe/ia, i HaXOAUTCS C HeH B IPOTOYHOM COO0O0IIIe-
HUH. B 3TOM puMepe B HEKOTOPBIX CIIyYasiX MOKET OTCYTCTBOBATh MPOMEKYTOUHBIA KOHTYP TEIUIONEPEAaYH, U
TEIUIOAKKYMYIIUPYIOIIAsl CPEJIa MOXKET MONTydaTh TEIUIOBYEO YHEPTUI0 HETMOCPEACTBEHHO OT YCTAHOBKH, BhIpada-
TBHIBAIOIIECH TETIJIOBYIO SHEPTHIO, Uepe3 CIMHCTBCHHBIM KOHTYP TeIuionepenayn. TermoBsie SHEpreTHIecKue yc-
TAHOBKHM MOTYT HaXOAWTHCS B TEIIOBOM COOOIIEHHH C cUCTeMOH 702 aKKyMyIHpPOBaHHUS TEIUIOBON SHEPTHH
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Yyepe3 OJIMH WIM HECKOIBKO TEIUIOOOMEHHUKOB, HO B HEKOTOPHIX BapUAHTAX BBEITOIHEHUS TSI KXKIOH TEIUIOBOM
9HEPreTHYECKON yCTAaHOBKH HCIIOJIB3YETCSI OTIENbHBIH TETJIOOOMEHHHK, YTOOBI COCANHHUTH TEIUIOBYIO DHEpre-
THYECKYIO YCTAHOBKY C cucTeMoi 702 akkyMyJIUpOBaHHUs TEIUIOBOM HEPTHH. B HEKOTOPHIX clTydasx 3TO TO3BO-
JsieT M0OaBIATh WM yOAIATh U3 cucTeMbl 800 HECKONBKO MCTOYHHUKOB TETUIOBOW YHEPTHH IO Mepe HEOOXOH-
MOCTH.

B HEKOTOPBIX BapHaHTaxX BBHIITOJHEHHS BCIIOMOTATeNbHAs CHIIOBast cuctemMa 802 MOXKeT OBITh COSAMHEHA C
cuctemoirt 702 akKyMyJIUpOBaHUs TeruioBoi sHeprun. Cucrema 702 akkyMyJUpOBaHUsS TETUIOBOW SHEPTUU MO-
JKET BHIOOPOYHO IMO/IaBaTh TEIIOBYIO SHEPTHIO BO BCIIOMOTATENLHYIO CHIIOBYIO cucTeMy 802, KOTOpas MOXET
UCIIOJIb30BaTh TEIUIOBYIO SHEPTHIO JUIS BBIPAOOTKH DHEPIHM, HANpPHUMEp, JUIl 00CCIeUeHHUs JIEKTPOIHEPIHUeH
OJIHOTO MJIM HECKONBKUX sAepHBIX peakTopoB 704, 706, 708. B HEKOTOPBIX Ciydasx BCIOMOraTelbHas CHUIOBas
cucrema 802 MoxeT oOecrieunBaTh BO3MOXKHOCTD YEPHOTO ITyCKA OJHOMY MJIM HECKOJIBKHUM SICPHBIM PEaKTo-
pam. OT0 MOXeT 00ecreunThb sIepHbIE PEAKTOPbI BBIAEIEHHON MOIIHOCTBIO B CIIydae OTKIIOYEHHUS DIIEKTPO-
SHEPTUM WM IPH 3aIyCKe SAEPHOTO PeaKkTopa, ake KOTAa 3JIEKTPUYECTBO U3 DJIEKTPUUYECKON CETH HEAOCTYII-
HO. OT0 o0ecrieunBaeT NaJbHEHIIYI0 Pa3Bs3Ky SIEPHBIX PEaKTOPOB OT HESIEPHBIX OOBEKTOB CTAaHIIMU M oOec-
TIEYMBACT Pa3BA3KY OT dJEKTprUeckoil ceTn. KoHedHo, BcrmoMoraTensHas cuoBas cuctema 802 MoxkeT obecrie-
YUBATh PE3EPBHOE MUTAHME IS JTFOO0H M3 3JEKTPOCTAHIINN, TEHEPUPYIOMIUX TEIJIOBYIO YHEPTHIO, cUCTeMBI 702
AKKyMYJIMPOBaHUS TETUIOBOM SHEPTHU WM JIIOOOW IPYToii CHCTEMBI, KOTOpasi U3BJICKAET BHITOAY W3 HEIPEPHIB-
HOTO PE3epPBHOTO IUTAHHSL.

Cucrtema 702 akKyMyTHUPOBAHHS TETUIOBOM SHEPTHH MOKET HAXOIUTHCS B TEIDIOBOM KOHTAKTE C CHCTEMOM
710 mpeoOpa3oBaHUs YHEPTHH, KOTOPasi MOKET BBIPAaOaTHIBATh SHEPTHIO I BHEIIHEH HAarpy3KH, KaK OIHCaHO
BhIIIEe. Bo MHOTHX city4asx Juisi BHELIHEH Harpy3ku 716 Tpebyercs nmbo TeroBasi SHEprus, TM00 AIIeKTPHYECT-
BO, JII000€ U3 KOTOPBIX MOXKET oOecrieunBaThesi cucteMoi 710 nmpeoOpa3zoBaHus sHEprun. B HEKOTOPBIX ciydasx
cucremMa 710 mpeoOpa3zoBaHMsl SHEPTHH NPeoOpa3yeT TEIIOBYIO SHEPIUIO B IJIEKTPUYECKYI0, HAaIpUMep, IOo-
CPE/ACTBOM IaporeHeparopa u TypOouHsl. OJTHAKO B HEKOTOPHIX ciaydasx cucrema 702 akKyMyJIHpOBaHHS TEIJIO-
BOM 3HEPTHH MOXKET IMOJIaBaTh CKATHIA U HATPETHIH T'a3 HEMMOCPEACTBCHHO B TypOMHY M HE MCIIOJIE30BaTh apo-
TeHepaTop, KOTOPHIA OOBIYHO UCIIOIB3YETCS B TYPOMHHON AIIEKTPOCTAHITUH.

Hampumep, cucrema 702 akKyMyIHpOBaHHUS TEIJIOBOW dHEPTrHH Wi cuctema 710 mpeoOpa3oBaHus dHEP-
THH MOTYT HCIIOJIB30BaTh TEIUIOAKKYMYIIHUPYIOIIYIO Cpeny MUl HarpeBa pabodero rasa, Takoro Kak, HalpuMep,
a30T, aproH WK BOAOPO. Pabouwmii ra3 MokeT OBITh HATPET M CXKAaT, HAIIpUMep, 0 4 aTM, WK 5 aT™, WK 6 aT™,
HO B HEKOTOPHIX BapHaHTaX BEIMIOJHEHUS €TO AaBIICHHE COCTaBIsAeT HIDke 4 atM. Pabounii ra3 MoxkeT OBITH Ha-
rpet, HanpuMmep, 10 600°C, 650°C, 700°C, 725°C wmm 750°C wim 6onee. Pabounii ra3 MOXKET M01aBaTHCS HETIO-
CPEICTBEHHO B TypOWHY, a 3aTeM ra3 MOXET PAaCHIMPATHCS U NMPUBOJTUTH B JIBIKCHUC TypOWHY. B HEKOTOPHIX
BapHaHTaX BBITIOJHEHUS TypOumHA padoTaeT mo uukiny bpalitoHa wnm pereHepatuBHOMYy 1Ky bpaitrona. Cre-
TICHb JTABJICHHUS T'a3a MOXHO BHIOUPATh U PEryJIMPOBaTh AJIs MOBEIICHUS 3¢ dekTrBHOCTH IuKiIa bpaiitona. Ko-
HEYHO, MOYKHO HCIIOJIb30BATh JIpyrUe padoune rasbl, Takue Kak HECMEIIMBAIOIINECS COIH, KOTOPHIE NCTIAPSIOTCS
npu pabodeli TeMIeparype 1 MOTYT UCIIOJIb30BaThCS sl IPUBENICHNS] TYpOUHBI B ICHCTBHE.

@ur. 9 WUIIOCTPUPYET BAPUAHT BBIIIOJHEHNU UHTETPUPOBAaHHOM 3HepreTudeckoit cucteMmsl 900, B koTopoit
atomHas TerioBas ctanmus 200 oOecrieyuBaeT TEIUIOBYIO DHEPTHIO JJISI CUCTEMBl aKKyMYJIHPOBAHUS TETUIA.
Crnenyer MoHUMaTh, YTO HECMOTPS Ha TO, UTO NMPOMJLUTIOCTPUPOBAHA OJTHA aTOMHasl TeruioBas ctanmus 200, s
obecriedeHus TEMII0BOH dHEpruei cuctemMbl 702 akkyMyJIUPOBaHUS TETUIOBOI SHEPTUN MOTYT OBITh 0OBETUHEHBI
IBe TN OOJbIIee KOJMYECTBO ATOMHBIX TEIUIOAIEKTPOCTAHIIMA CTAaHIWN W/HIN APYTHX TEIJIOBBIX JIIEKTPO-
cranmmii. Cuctema 702 akKyMyJTHpOBaHUS TEIUIOBOH YHEPTUH, B CBOIO OUYepellb, 00ECIIEYNBAET TEIIOBOM dHEP-
rueil ofHy MM OoJiblliee KOJIMYECTBO HArpy3o0k 510, KOTopble MOTYT BKIIIOYaTh BBHIPAOOTKY 212 sHeprum, 1eH-
Tpaln30BaHHOE TeIUIOCHAOXKeHUE 514 WM NPOMBIIUIEHHBIE TEIUIOBBIE HAarpy3ku 512. B HEKOTOpBIX cirydasx
Harpy3ka 510 MoxeT ObITh OTHOCUTEIBHO HU3KOH B TCUCHUE HECKOJNBKHUX JHEH WM HEJelb, U cuctemMa 702 ak-
KyMYJIUPOBaHHS TEIUIOBOM PHEPIHM MOXKET CTaTh HACBIIIEHHOH no temry. To ects, cucrema 702 akKyMyIHpo-
BaHMs TEIUIOBOM HEPTHU MOXKET OBITh HE B COCTOSHHHU MOJIYy4aTh KaKOE-IH0O JOIOJHUTEIHLHOE TEIUIO OT aTOM-
HOM TEIUIOBOM CTaHIMU WM APYTHX IOJAKIIOYEHHBIX HCTOYHUKOB TEIUIOBOH 3Hepruu. COOTBETCTBEHHO, TEILIO-
Bas SHEPTHs, TCHEpHpYeMasl YCTaHOBKOW, T€HEPUPYIONIEH TEIUTOBYIO YHEPTHIO, MOXKET OBITh HalpaBlieHa B Ka-
KOe-JIN0O IPYyroe BCIIOMOTaTeNbHOE yCTpoicTBO 902 moTpebneHus Tera, KOTopoe 00ecTieunBaeT MPEnMYIIeCT-
BO. B HEKOTOpHIX ciaydasx M30BITOUHOE TEIIo cOpackBaecTcs B aTMoc(epy; OJHAKO B HEKOTOPHIX CIIydasX W3-
OBITOYHOE TEIUIO CBEPX TOTO, YTO CHCTEMa aKKyMYJIHPOBAHHS TEIUIA CIIOCOOHA MOTYIUTh, MOKHO HCIOIH30BATh
IUTS IPYTUX TPOIIECCOB, TAKUX KaK, CPEIH MPOYETOo, HAPIMEp, ONPECHEHNE BOIBI HIIH POM3BOJCTBO BOAOPOA.
KoneuHo, ayi1 BcrioMoraTeNbHBIX YCTpOoHcTB 902 moTpeOJIeHHsT TeIuta MOYKET IT0JIaBaThCsl TEIJIOBAask dHEPTHUS
JTaKe B TEX CIy4Yasx, KOrJa cUcTeMa aKKyMYJIMPOBAaHUS TEIUIAa HE HAchIIeHa. HanpuMmep, TeruioBast 3HEPTUs OT
HCTOYHHKOB TCIUIOBOW YHEPTUU MOXKET IOJaBaThCS Kak B cucTeMy 702 aKKyMyIHpOBaHHS TCIUIOBOI SHEPTHH,
TaK ¥ OJJHOBPEMEHHO HMCIIOJIb30BATHCS JJISl BCIOMOTaTeNIbHBIX YCTpoicTB 902 moTpebiaeHus Terma.

OtH BerioMorarenpHble yerpoiictBa 902 moTpeOiieHHs Teruia MOTYT ITOJy4aTh YacTh TETUIOBOH SHEPIHH JI0
TOT0, KaK TCIUIOBAsi JHEPTUs OyJeT HOocTaBicHa B cucteMy 702 akKyMyJIHUpOBaHHS TEIDIOBOM 3HEPTUU, HIIH MO-
T'YT BBIOOPOYHO NPUHUMATH BCIO TEHEPUPYEMYIO TEIUIOBYIO SHEPTHIO, HAIIpUMep, KOT/ia CHCTeMa aKKyMYIHpO-
BaHUs TeIUIa 3ar0JHeHa TOJHOCTHIO, WIIM KOT/Ia BCIIOMOTATEbHOE YCTPOUCTBO 902 moTpebieHus Tera CInTa-
eTcsi 6osiee BHICOKOW W JIyUIeH MeNbI0 IS TeTNIOBOW YHEPTUH, YeM XpaHeHHUE TEIUIOBOW dHEPTHUH IS MOCIe-

-16 -



048055

JIYIOIIETO HCIIOJIb30BAHMUS.

B HexoTOphIX BapuaHTaX BHIMONHEHHS cucTeMa 702 aKKyMyJIHpOBaHUS TEIUIOBON JHEPTHH PACIIONOKCHA
BhINIe cucTeMbl 212 BbIpaboTkH dHeprur. Hanpumep, cucrema 702 akKyMyJIHPOBAaHHS TEIIIOBON HEPTHH MO-
JKeT OBITh TIOCTPOEHA Ha XOJIME, TaK YTO OHA HAXOIUTCS BBIIIE 110 BHICOTE, YeM yCTaHOBKA 212 BBIpaOOTKH dHEP-
TUA. OTa KOHCTPYKIHS HCIIONB3YeT MPEeHMyIIecTBa KOMOMHMPOBAHHOTO PEXHMMa aKKyMYJIHPOBAaHUS SHEPTHH
MyTeM OOBEINHEHHS TETUIOBOM SHEPTHH M JABJICHUS M3-332 CHIIBI TSDKECTH B PACIOJIOXEHHBIX HHXKE MO MOTOKY
CUCTeMax M3-3a W3MEHEHHS BBICOTH. KOMOMHHMPOBAaHHBIN PEXXUM aKKyMYIUPOBaHHS YHEPTUU YBEINYHUBAET 00-
IIyI0 IUIOTHOCTH dHepruu. Hampumep, B THIUYHONW mapoTypOMHHOI cucTteme TpeOyeTcss OIUH WM HECKOJIBKO
HacOCOB JUIs POKayKH paboyei TeKydel cpensl yepes3 TypOuHHYI0 cucteMy. Hacocsl 00BIYHO HMEIOT pa3Mepsl,
MO3BOJISIFOIIUE BBIICPKUBATh TMKOBBIC HATPY3KH, W BRIOMPAIOTCS IS YIOBJICTBOPCHHS TPCOOBAHUN K MUKOBOM
HArpy3Ke MyTeM MepeKauyuBaHus pabodei TeKydel cpelbl B OOJbIIeM 00beMe B AWHUILY BPEMEHH 4epe3 Typ-
OouHHYO cucteMy. ONMUpPAasCh Ha CHIY TSHKECTH, CUCTEMa MOXKET OTIIPABIATH JOMOTHHUTEIBHOE TEIIO Yepes3 Ta-
poreHepaTop, a 3aTeM B pe3epByap I XOJOAWIBHOTO XpaHEHUs. B HEKOTOPHIX BapHaHTaX BBITIOJHECHUS 3Ta
KOHCTPYKIIUS MOXET YMEHBIIUTH TPEOYEeMBIi pa3Mep OJHOTO MM HECKOJBKUX HACOCOB WIIH UCKIIOUUTH OJUH
WITA HECKOJIBKO HACOCOB NapOTypOMHHON CHCTEMBI.

B HeKOTOpBIX BapHaHTax BBITIOJIHEHHUS CYIIECTBYIOIINME B HACTOSIIEE BPeMs 3aIIUTHBIE OOBEKTHI MOTYT
OBITh TOAXOIAIMIMMH Ui CTPOUTEIHCTBA ATOMHBIX TEIUIOBBIX CTAaHIWH, NMPEIHA3HAYCHHBIX IS COCTUHEHHUS C
CHCTEMOW aKKyMYJIMpOBaHHA TeIlIa. B HacTosIee BpeMs CyIIeCTBYeT MHOKECTBO IUIOMIAIOK SACPHBIX PeakTo-
POB, KOTOpHBIE 0OJIbIIE HE IKCIUTYaTHPYIOTCS WIIH JOJDKHBI OBITh BBIBEICHBI U3 SKCIUTyaTallld U MPEKPaTHTh pa-
60Ty. DTN 00BEKTHI MOTYT Ha3bIBaTHCS 3a0POIICHHBIMI 00BEKTAMH, YTO B HOMEHKIIAType ATEHTCTBOM IO OXpa-
HE OKpPYKaIOIICH Cpebl ONpeaersIeTCs KaK HeBIKAMOCTD, PacIIMpEHIEe, IIOBTOPHOE UCIIOIh30BAHUE WIIH Pa3-
BUTHE KOTOPOH MOKET OBITh 3aTPYIHCHO HAUYKEM HJIH TOTCHIIUATBHBIM MPUCYTCTBUEM OIACHOTO, TOKCHYHOTO
WK 3aTPS3HAIONIECTO BemecTBa. OOBEKTHI, PEACTABIAIONIE OO0 CHATHIC C AKCIUTyaTaIllH SAACPHBIC PEaKTOPHI
- 9TO O/INH U3 TUIOB (PU3MYECKUX OOBEKTOB, MOANAIAIONINX 0] OTIpEeICHNE 3a0pOIIIEHHOTO 00BEKTa.

Tem He MeHee, siiepHBIC 3a0pOLICHHBIE 00BEKTH 00ECTIEYMBAIOT HECKOJIIBKO NPEUMYIIECTB Ul CHCTEM H
C1oco0O0B, PaCKPHITHIX MJIH OMMMCAHHBIX B HACTOSAIIEM TOKyMeHTe. HamprmMep, Ha 3a0pOIIeHHBIX 00BEKTax sIep-
HOW SHEPIreTUKH YK€ eCTh CTPOUTENhHBIC KOMMYHHKAIINH, TaKHE KaK JOPOTH, WH)KEHEPHBIC CeTH (Hampumep,
JUHUH dJICKTpoIiepeiad, KaHaIu3alus, BOIOCHaA0KeHUe U T.1.), 0€30MacHOCTh TPaHUI] 00BEKTa, 3aIIUTHBIE CO-
OpyKeHHs, TPYOHBI, KIIamaHbl, BCIIOMOTaTeIbHBIE TIOCTPOWKH U T.1. MHOTHE M3 3TUX KOHCTPYKIHH MOTYT OBITh
TIOBTOPHO HCIIOJIB30BAHBI IS IACPHON TEIUIOBOW CTaHIIMHM, YTO 3HAUUTEIBHO COKpAIlaeT BpeMs W 3aTpathl, He-
00X0AMMBIE IS CTPOUTENHCTBA M BBOJA B SKCIUTYaTAIIMIO AaTOMHOM TETTOBOM CTAaHITUH.

MHorue saepHbie 3a0poIIeHHbIe 00BEKTH UMCIOT 3aIUTHBIC KOHCTPYKIUH, IPEAHA3HAUYCHHBIC I pa3-
MEUICHHS SIIEPHOTO PEaKTOpa BHICOKOTO JaBJICHUS, TAKOTO Kak JIerkoBoIHbIM peaktop ("LWR"). D1u 3amuTtHbIE
KOHCTPYKIIMU CIPOCKTHPOBAHBI C TPEOOBAHUSIMY, HAMHOTO BBIIIIC TPEOOBAHMIA K 3aIIUTHBIM KOHCTPYKIUSAM IS
ATOMHBIX TEIUIOBBIX CTaHIIMA HOBOTO TIOKOJICHHS, MHOTHE M3 KOTOPHIX PabOTAIOT MPH OTHOCUTEIHHO HHU3KUX
naBieHusx 1o cpaBHeHno ¢ LWR. Cucrema 702 akkyMyiIHpOBaHHMS TEIUIOBOW SHEPTUH MOXET OBITH Pacrioio-
JKCHA YJAlICHHO OT 3a0pOIIECHHOTO SICPHOI0 00BEKTa M B TEIUIOBOM KOHTAKTE C aTOMHOW TEIIOBOW CTAHITUCH,
KaK OMNFCAaHO B HACTOAILIEM TOKYMEHTE, HaIlpUMep, depe3 KOHTYPHI TeIUIonepenaromeii TeKkyuen cpeasl. B 3a-
MIUTHON KOHCTPYKIIMH MOXKET OBITh CO3/aH MPOXOJ, MO3BOJISIOMINK TEIUTONepeIaloIiell cpeie BEIXOIUTh U3 3a-
MIUTHON KOHCTPYKLMH U JOCTABIATH TEIUIOBYIO SHEPTHIO B cucTeMy 702 aKKyMyIHpOBaHUS TEIUIOBOW YHEPIHH,
KOTOpas PacojIOkKeHa yAAICHHO OT SIIEPHOTO OOBEKTA.

CymecTByromas 3alATHAsE KOHCTPYKINSA MOXKET OBITH BBHITIIOJIHEHA C BO3MOKHOCTBIO Pa3MEIIeHHs OJHOM,
JIBYX WJIA OOJBIIETO KOJMUYSCTBA aTOMHBIX TEIUIOBBIX cTaHIMA. Hampumep, B OHOW KOHCTPYKIUHU 3alIUTHOW
000JI0YKH MOXET OBITh IIOCTPOCHO HECKOJIBKO SIAEPHBIX PEAKTOPOB, KOTOPHIE HMEIOT OOIIYI0 KOHCTPYKIIHUIO 3a-
MIUTHOU OOOJIOUKH, CUCTEMBI OOpAIICHUs C TOIUTMBOM U JPYTrHe KOMIIOHCHTHI. KOHCTpYKIHMs 3amuTHO# 000-
JIOYKU MOXKET OBITh pa3JielicHa Ha JBa WK OOJbIee KOJIMYCCTBO PEAKTOPHBIX MOMEIICHUH I pa3MeIlcHUs
HECKOJBKUX SIICPHBIX PEAKTOPOB M COIMYTCTBYIOMIETO BCIIOMOTATEIBHOTO oOopymoBaHms. [IBa wmu Ooiibliee
KOJIMYECTBO SICPHBIX PEAKTOPOB MOTYT COBMECTHO HCIIOJIB30BaTh, CPEAX MPOYETO, 30HBI XPAHCHUS TOIUIHBA,
TIOJICHICTEMBI, CHCTEMBI 3aIIPaBKH/BRITPY3KU TOIUIMBA M3 AKTHBHOM 30HBI pEaKTOpa W CHCTEMBI OYHUCTKH TOTUIHBA.

B HEKOTOPBIX CiTydasx jKeNaTeNbHO, YTOOHI SIEPHBIA peakTop paboTan Ha MOTHON MOIMHOCTH. CHCTEMBI U
CHOCOOBI, OTIMCaHHBIC B HACTOSIIEM JOKYMEHTE, MO3BOJISIOT SACPHOMY PEakTopy MOAAEPKUBATh HETIPEPHIBHYIO
paboTy Ha MOJTHOIN MOITHOCTH IIyTeM OTCOCIMHEHHS SICPHOTO peakTopa OT CHCTEM aKKyMYJIHUPOBAHHUS TEIUIA
BBIPAOOTKH 3HEPTUH. SAepHBII peakTop MOXKET HETPEPHIBHO MOJABATH TEIUIOBYIO SHEPTHIO B CHCTEMY aKKyMy-
JUPOBAHUS TEIIa, pa3Mep KOTOPOH MOXKET OBITh TaKOW, YTOOBI XpaHUTh M 00ECTIEUNBATh OOJIbIIIee KOJIUISCTBO
SHEPIHHU, YeM MOKET 00CCICUUTh SACPHBIH peakTop. TakuM oOpa3oM, SICPHBIH PEaKTOp MOXKET MEIJICHHO "3a-
psKaTh" CUCTEMY aKKYMYJIHPOBAHUS TEIlIa ¢ TCYCHUEM BpEeMEHH. B cityuae, eciu sSAepHbIi peakTop TeHEpUPYET
U30BITOYHOE TEIUIO, KOTOPOE CHCTEMa aKKyMYJIMPOBAHUS TEIUIa HE MOXKET MPUHATH, U30BITOYHOE TEILIO MOXKET
OBITh OTBEJCHO M WCIIOJIF30BAHO JUIS BCIIOMOTATCIBHBIX IIENICH, TAKUX KaK MPOMBIIUICHHOE TEXHOJIOTHYECKOES
TEIUTO, MPOU3BOJICTBO MPECHON BOJBI, IPOU3BOJCTBO BOJOPOJA WM JJII HEKOTOPBIX IPYTUX IMOJIC3HBIX IICTICH.
KoneuHo, B kKaueCcTBE abTCPHATUBEI WM JOTIOTHUTEIFHO, N30BITOYHOE TEIIO MOYKHO cOpachIBaTh B aTMochepy.

®Owur. 10 m3obpakaeT WITIOCTPATUBHBIM BapUAHT BHITIOJHEHUS MHTETPUPOBAHHON YHEPTETUIECKON CHCTe-
MBI, UMEIOIIEeH aTOMHYIO TeTUIOBYIO cTaHIuio 200, coennHeHHYI0 ¢ cucTeMon 702 akKyMyJTUpOBaHHUS TEIIIOBOK
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sHeprud. JlomomHuTeNbHbIC THOpUAHbIC UCcTOYHUKH 1002 SHeprum, Takue Kak BETPOBas SHEPTHS, COTHCYHAS
SHEPrHs, FeOTepMaNIbHAS YHEPTHS, YHEPTHS BOJH HIIH JAPYTUEC BO3OOHOBIIIEMbIC HCTOUYHUKH YHEPTUHU TaKKE MO-
JKET OBITh COSMHEHBI ¢ cucTeMoi 702 akKyMyJTHUpOBaHUS TEIUIOBOM dHeprun. Kak moka3aHo, aTOMHas TETUIOBas
crarmus 200 pacnonoxkeHa B mpenenax rpanuiisl 210 saepHoro oobekra u 393, B TO BpeMsI Kak OCTAJIbHBIE CHC-
TEMBI, Takue Kak cuctema 702 akKyMyJIHUpOBaHHUS TEIIOBOW dHEPTHH U cucTeMa 212 mpeoOpa3oBaHus YHEPTHH
pacmoioKeHsbI 3a npeaenamu rpanuibl 210 saeproro odobexta u 033,

TpagnnroHHOE MPUMEHEHNE aTOMHBIX CTAHIIUHN - TIPOU3BOJACTBO AIEKTPOo3HEpruu. OIHAKO MHOTHE HOBEIC
aTOMHBIE CTaHIMH [V TIOKOJIEHHS CIIPOSKTUPOBAHBI C TeMIIepaTypaMu Ha Bbixoje Beime 500°C, 4To 3HAYUTEINh-
HO BBIIIE, YeM TEMIEPaTyphl Ha BBIXOJE U3 JIETKOBOMHBIX peakTopoB (LWR). CremoBarenbHO, TOTCHIMATBHAS
MPUMEHUMOCT 3TOTO BRICOKOKAYECTBEHHOTO TEILIA BBIXOJUT JTAICKO 32 PAMKHU MPOU3BOJICTBA SJICKTPOIHEPTHH.
B »Toll npomuIIOCTpUPOBaHHON apXUTEKType saepHbli peakTop 200 HCIOIB3yeTCs B KaUeCTBE UCTOUHUKA TEll-
Ja, KOTOpPOE HAIPABISCTCS B OTHCIBHYIO cucTeMy 702 aKKyMyJIHpOBaHUs TEIUIOBOW HEPTHH, KOTOpas paciio-
JIOXKCEHA 32 mpeenaMu Tpanuisl 210 sgepHoro o0bekTa. B momonHeHne kK CBOOOIHBIMHU OT YTIEPOJIa WIIA MOYTH
CBOOOJTHBIMU OT YTJIEPOAA BEIOPOCAMH B COUETAHHU C XapaKTEPHCTUKAMU HOBBIX SICPHBIX PEAKTOPOB, TapaHTH-
PYIOLINX HEPacIpOCTPaHEHHE NENAIINXCS MaTePHaliOB, 3Ta WHTETPUPOBAHHAS apXUTEKTypa SHEPTOCHUCTEMBI
1000 obecrnieunBaeT MHOXKECTBO TMOJIC3HBIX (YHKIMH, TaKuUX Kak: (1) CHIDKEHHE 3aTpaT Ha PEaKTop W OOIIYIO
CTOMMOCTH CUCTEMBI, (2) obecriedueHre THOKOTO ClIeI0OBaHus (32 HATPY3KOM) B 3aBUCHUMOCTH OT CIIPOCa Ha dJIeK-
TPOIHEPTHUIO, a TaKXkKe "CIeqOoBaHMS 3a MPUOBLIBI0" B CETAX C OOJBIIUM MPOHUKHOBEHHEM BO300HOBIIIEMBIX
HMCTOYHUKOB dHepruy; (3) obecreueHne BRICOKOTEMITEPATYPHOTO TEXHOJIOTHIECKOTO TEIUIa MO0 KOHKYPEHTOCTIO-
COOHO¥ ¢ IPUPOTHBIM Ta30M IIeHE, YTO B HACTOsIIIee BpeMsl HeBo3MOxHO ¢ LWR, u (4) oGecnieuenne nomydeHus
BOJIOPO/Ia TIOCPECTBOM BBICOKOTEMIIEPATYPHOTO 3JIEKTPOIIU3a.

OTH BO3MOYKHOCTH TO3BOJISIIOT PE3KO COKPATHTh BBIOPOCHI YIiiepoja B INPOMBIIUICHHBIX Hpoleccax H
TPaHCIIOPTHOM CEKTOpPE, Ha KOTOPBII B HACTOsIIEE BPEMS MPUXOJUTCS OKOJIO 75% MHUPOBBIX BHIOPOCOB MapHH-
KOBBIX T'a30B.

OmHO U3 TeKYIIMX MPEISITCTBUI MPU BBIOOPE aTOMHBIX CTAHITHIA - 3TO 3aTPaThl Ha MPEIBAPUTEIEHOE CTPO-
UTEIBCTBO ¥ JINIICH3NPOBAHNE, CBSI3aHHBIE CO CTPOUTEIBCTBOM M 3aIIyCKOM aTOMHOH craHmmu. OmZHAM U3 OC-
HOBHBIX ()aKTOpPOB pOCTa 3aTPaT NPHU CTPOUTEIHCTBE aTOMHOW CTAHIIMH SBJIIETCS HE caMa saepHasi TeXHOIOTHs,
a, CKopee, CTOMMOCTh KPYITHOMACIITAaOHBIX CTPOUTEIBHBIX IMPOEKTOB, PErYIHPYEMBIX CTPOTUMH SICPHBIMU
crangaptamu. CreoBaTeNbHO, OJHO M3 CaMBIX OOJBIINX OOCIIAaHWK IO CHIKCHHIO KAaNHWTAIbHBIX 3aTpaT He
00513aTeNFHO B TEXHOJIOTMYECKOM IPOTPECCEe CaMOT0 PEaKkTopa, a B KOHCTPYKIIMH CTAHIMH. 3a CUET 3HAUUTENb-
HOTO YIPOIICHHS W YMEHBIICHNS 00heMa U CJIOKHOCTH MPOEKTa CTPOUTEIIECTBA Ha SIIEPHOM O00BEKTE, KaK OTIH-
CaHO B HACTOSIIEM JOKYMEHTE, OCHOBHBIC (h)aKTOPHI 3aTPaT, CBSI3aHHBIC CO CTPOUTEIECTBOM THITOBBIX aTOMHBIX
CTaHIUH, PE3KO CHIKAIOTCA. B pasmuyHBIX BapHaHTaX apXUTEKTYphI, OMMCAHHBIX B HACTOSIIEM ITOKYMEHTE,
aTOMHasl CTaHIMSA U 00BEM IPOCKTa CTPOUTEILCTBA ATOMHOW AJICKTPOCTAHIIUN COKPAIICHBI IO CaMOM MPOCTOU
(hopMBL. YIIPOIIEHHBIN PeakTOp CTAHOBUTCS MPOM3BOJUTEICM TEIIOBOW 3HEPTUM U UMCHYCTCS B HACTOSIIEM
JIOKyMEHTE aTOMHOI TEIJIOBOU CTaHIIMEH.

B HEekOTOpBIX BapHaHTax BEHITIOJIHEHUS WHTEPQEHCc MEKIY aTOMHOW TEIUIOBOW CTAHITUEH M OCTAIbHOW Ya-
CTBIO MHTETPUPOBAHHOM YHEPTETHUECKOW CHCTEMBI MIPECTAaBIIET CO00H TeIII00OMEHHHK, a OCTAIbHBIE KOMIIO-
HEHTHI CHCTEMEI TTOCIIE TeIII000MEHHNKA ()YHKIIMOHATHHO U IIPOCTPAHCTBEHHO OT/ACICHBI OT aTOMHOM TEIUIOBOM
CTaHIMH. B 3T0i apXUTEKType aKKyMYJISTOp TEIUIOBOW SHEPTHU U HEs[IEpPHBIE OOBEKTH CTAHIINH, BKITFOYAs CHC-
TEMBI MPeoOpa30BaHMs YHEPTHH, TOCTPOCHBI M AKCIUIYaTHPYIOTCSI B MEHEE PeryiupyeMoi, MeHee IOpOTod |
MIOJTHOCTHIO KOMMEPITHATN3UPOBAHHOM Cpefe.

CHCTeMBI aKKyMYJTHPOBaHHUS TEIUIA HA PACIUIABIICHHBIX COJITX OTHOCUTEIHHO HEJOPOTH U BO MHOTHX CIY-
YasxX Ha MOPSIOK JEIICBIC, YeM aKKyMYJIATOPBI, U JOCTHIIM KOMMEPUYECKOW TOTOBHOCTH B MacmTabax ['Br-u.
IMoxxoasimue CHCTEMBI aKKyMYJIHUPOBAaHHS TEIUIA B HACTOSIIEE BPEMsI MUCIIOJIB3YIOTCS IS MOIACPKaHUS KOH-
HEHTPUPYIOLIeH CONHEYHOH dHepreTHkH. bonee Toro, ouens Hebombmas 30Ha 393 BO3MOXKHaA Oiaromapst mpe-
BOCXOJHBIM MPEUMYIIECTBAM OE€30IMaCHOCTH OINKCAHHBIX B HACTOSINEM JOKYMCHTE YCOBEPIICHCTBOBAHHBIX
STICPHBIX PEAKTOPOB, YTO TIO3BOJISICT PACIIONIATATh 3TU PEAKTOPHI OJIKE K MOTPEOUTEIISAM TEIlIa.

OmnmcaHHasi HHTETPUPOBAaHHASI YHEPTeTHUECKasl CHCTEMa TaKKe pelIaeT IPYTyio MpoOiieMy, CTOSIIYIO Tie-
pen saepHON SHePreTHKON Ha TeKyIIHUX M OyAyIINX pBIHKax 3JeKTpo3Heprun. Hampumep, mo Mepe yBeTHUCHHS
JOJH DIIEKTPO’HEPTHH, BBIpabaTHIBAEMON IEPHOAWYECCKH BO300HOBISIEMBIMH HCTOYHHKAMH, HaOIIomaeTcs
0omBIION Pa30opOC B AIEKTPOCHAOKEHUH C MEPETPON3BOACTBOM, KaK MpaBmiio, B repuos ¢ 9:00 mo 16:00, korma
COJTHEYHAsI PHEPTUS TOJIKAET IIEHBI Ha DJICKTPOIHEPTHIO 0 OYSHb HU3KWX 3HAUYCHUH WM Ja)Xe A0 OTPUIATENb-
HBIX 3HadeHHH. COBpeMEHHBIE aTOMHBIC CTAHIWH, KaK MPaBHJIO, UMEIOT OTPAaHHYEHHYIO THOKOCTH OBICTPOTO
CJICJIOBAHUS 3a HArpy3KOH M, B HEKOTOPBIX CIYyYasx, BEIHYXKICHBI MOACPKABATH OTHOCUTEIHHO BBICOKUH KO-
3¢ GULIMEHT MOIIHOCTH ISl JOCTY)KEHMST HU3KOW npuBelieHHON cTonMocTH aiekTposnepruu (LCOE). Cnenosa-
TENIBHO, Ja)Ke €CIIM aTOMHBIC 3JEKTPOCTAaHIMM MOTYT YAOBIICTBOPSTH €KEAHEBHO MEHSIOIIEMYCS CHpPOCY Ha
anekrposHepruto, ux LCOE yBenmuumBaeTcs, 9T0 3aTPYyAHSCT UM KOHKYPEHIUIO C albTePHATUBHBIMU TEXHOJIO-
rusivu. COJICBOM TEIUIOBOM aKKyMYJISITOpP MO3BOJSCT MHOTHUM THIIAM aTOMHBIX TCIUIOBBIX CTaHIMKA paboTaTh C
ko3 dunuerTom momrHoct 100% (Mo 04eHb OJIM3KMM K HEMY) M XPaHUTh SHEPTHUIO B pe3epByapax Ui aKKy-
MYJIHPOBAHHUS TEIIOBOI SHEPTHH, HAIPIMED, COJITHBIX pe3epByapax, U MPOJaBaTh ANEKTPOIHEPTHIO B IEPHUOIBI,
KOTJa CIIPOC BBICOK U IIEHA TOXKE BBICOKA.
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BaxHbIM (hakTOpOM CHIDKEHHSI BBIOPOCOB NMApHHUKOBBIX Ta30B SIBISETCS paclpocTpaHEHHe JeKapOoHH3a-
IIMM Ha JIpyrue NMpOMBIIUICHHEIE npouecchl. [loTtpebiaenue sHepruu, B NEpBYIO odepensb B BHJE TEIUIA B ATOM
CEKTOpE, OTPOMHO, IIPU 3TOM OCHOBHBIMHU NOTPEOUTEISIMH SBIIAIOTCA HE(TSIHAS U XMMHUYECKasi IIPOMBIIITICHHO-
ctu. HTETpHpOBaHHAas SHEPTeTHYECKasl CHCTEMa, ONHCAaHHAs B HACTOSIIEM JOKYMEHTE, C €€ BBICOKUMH TeMIIe-
patypamu Ha BbIxoze ~510-540°C uiu BBIIIIE © HOCUTEISIMU TeTlIa, COBMECTUMBIMH C dTUMH TEMITEpaTypamH,
JTAET BO3MOXKHOCTH IOCTABJIATH TETUIO OOJBIIOMY KOJHYECTBY MOTpeduTenedt n0 Temmeparypsl okoiio 500°C,
Harpumep, HerernepepadbaThIBAIONINM 3aBOIaM, Pa3IMYHBIM XUMHYIECKUM 3aBOJAM, 3aBOJAM IO TIPOU3BOJICTBY
KaJIbIIAHUPOBAHHON COJIBI, IIEJUIIOJIO3HO-OyMaXXHBIM 3aBOJAM, MPEINPHUITUSIM ITHUIIEBON NPOMBIIUICHHOCTH H
apyruM. CymiecTByeT Takke OOJBIIOH ITOTEHIMAI ISl KOTCHEPAIMOHHBIX AJICKTPOCTAHIMH, TIPOU3BOSIIINX KaK
TEIIJI0, TaK ¥ 3JIEKTPOIHEPTHIO.

TpaHCIIOPTHBII CEKTOP OTBEYAET 3a BTOPYIO IO BEJIMUMHE JIOII0 B MHPOBOM MOTPEOIEHUH SHEPTUH TI0CTIC
MPOMBIIIICHHOTO ITPOM3BOICTBA. [0 HeaBHETO BPEMEHHU TPAaHCIOPT paboTal MCKIIOYUTENEHO Ha OCH3MHOBOM
TOILUIMBE, O€3 MCIOJIb30BaHUS YUCTON SIEPHOM SHEPrHX B 3TOM cekTope. CUTyanust MeHseTCs ¢ HeJaBHUM I0-
SIBJICHHEM 3JIEKTPOMOOWIICH, TPUBOANMBIX B JCHCTBHE aKKyMYJISITOPHBIMH OaTapesiMH M TOIUIMBHBIMH JJIEMEH-
TaMH, paboOTaIOMKMMH Ha BOAOpOJE. MIHTErpHpoBaHHAs SHEPreTHYEcKasl CHCTEMaA, Takas Kak OblIa ONHCaHa B
HACTOSIIEM JOKYMEHTE, MOXKET 00ecIieunBaTh 00a 3TUX MPOAYKTa O€3yTIepOAHBIMU U OKa3bIBATh 3HAUUTEIIHLHOE
BIIMSTHHE Ha eKapOOHMU3AINIO TPAHCIIOPTHOTO CEKTOPA.

HHTerpupoBaHHbIE SHEPTETHUECKUE CHCTEMBI, OTIMCAHHBIC B HACTOSIIEM JOKYMEHTE, MOTYT T€HEpHPOBAThH
BOJIOPOZ C HCIIOJIB30BAaHHEM BBICOKOTEMIICPATYPHOTO 3JIEKTPOIM3a M Temid. AKKYMYJIHPOBAaHHAsl TEIOBas
SHEPTHUsI MOXKET OBITh MCIOJIBb30BaHa [UIsl MPOU3BOACTBA Mapa U3 BOJBI, IPU 3TOM FMOPUAHYIO SHEPTHUIO, TAKYIO
KaK 3JIEKTPUYECTBO, MOXHO UCHOIb30BATh JUIS MOBBIMICHHUS TEMIIEPATypsl B anekrponusepe a0 750-900°C, na-
IpUMep, NOCPEACTBOM OMHYECKOrO HarpeBa. B HEKOTOpHIX BapHaHTaX BBINOJHEHHS TEIUIOOOMEHHUKH B JICK-
TPOJIM3epEe MOTYT PEKYIEPHPOBATh TEIUIO M3 IMOTOKOB BOAOPOJA M KHUCIOPOAA, YTOOBI YMEHBIIUTH KOJINYECTBO
OMUYECKOH SHEPruM Harpesa, KoTopas HeoOXoauMa /It HOAJEep KaHHUsI TEMIIEPaTyphl AJIEKTPoIH3epa Npu Tpe-
OyeMoii TemIiepaType WIN B HEKOTOPBIX CIIydasx BBILIE IIOPOTOBOTO 3HAUEHMs TemriepaTypsl. bomnee Toro, onu-
CaHHBIC HHTETPUPOBAHHBIC SHEPTETUIECKUE CUCTEMBI MOTYT OZHOBPEMEHHO BBIPa0aThIBATh KaK 3JIEKTPUIECTBO,
HaIrpuMep, JUIA 3apsiIKd aBTOMOOMIIBHBIX aKKyMYJISITOPOB, Tak M BofopoA. Hampumep, Korzna 31MeKTpUIecTBO He
TpeOyeTcsl, TeHepupyeMasi TEIIOBask SHEPTUsl MOXKET HCIIOJIb30BATHCS I BBIPAOOTKH JOTOJHUTEILHOTO BOJO-
poAa M XpaHEHUsI BOJOPOAA IJISI pacIlpeAeieHHs Ha OOJbIINE PacCTOSHUA, KaK 3TO ceddac aemaercs ¢ OCH3H-
HOM. B omiimume ot akkymynupoBanus Tema B macmradbe I'Bt, mpogomkuTenbHOCTE KOTOPOTO OTpaHUYCHA Ya-
caMH M OTHOCUTEIBHO KOPOTKHMH PAaCCTOSHUSAMH TPaHCIIOPTHPOBKH, BOJOPOJ MOXKET XPAHUTHCSA TOPa3zio
JIOJIBIIE W TPAHCIIOPTHPOBATHCS Ha Ooibinue paccTossHus. CrieloBaTebHO, MHTEIPUPOBAHHAS SHEPTeTHYCCKas
CHCTEMa MOJXKET HCIIOJIb30BaThCS ISl TPOM3BOCTBA BOJOPOAA, KOTOPHIH MOKHO XpPaHUTH B TEUEHHE JJIUTEIb-
HBIX NIEPHOJIOB BPEMEHH, IIEPEBO3UTH Ha OOJIBIINE PACCTOSIHUS M UCIIOJIB30BATh MO3KE B KAYECTBE MCTOYHHKA
TOILINBA.

B HexoTOphIX BapHaHTax BBIIOJHEHUS aTOMHas TEIUIOBAasl CTAHLMWS M MHTETPUPOBAaHHAs DHEPreTHYECKas
CHCTEMa MOTYT OBITh COEIMHEHBI, HCKIFOUMTEIFHO WM YaCTHYHO, C YCTAHOBKOH JUIsi IPOM3BOJICTBA BOJIOPO/A U
MOTYT IPIMEHATH MPOLECC MEKTPOIIN3a, KOTOPBIN UCTIOIB3YEeT 3JIEKTPUIECCTBO IS Pa3AelicHNs] BOJBI Ha BOJO-
POA ¥ KHUCIIOpOA. B HEKOTOPBIX Cilydassx HHTETPUPOBAHHAS SHEPTETUYECKasi CHCTEMA MOXKET MOCTABIIATH TEILIO-
BYIO 3HEPTHUIO AJISI TEHEPHPYEMOTO Mapa, KOTOPBIH OyIeT MCIOJIB30BAThCS B IPOLECCE MAPOBOJOPOAHOTO PH-
(hopMHHTa MPUPOIHOTO ra3a. B HEKOTOPHIX ciIydasx MPOIECC BHICOKOTEMIIEPATYPHOTO HJIEKTPOIN3a MPECTaB-
7s1eT co00i mporece, B KOTOPOM 3HAYMTENIFHOE KOJIMUYECTBO SHEPTUH 3JICKTPOIN3a MOXKET OBITh 00ECIEUEHO 3a
CUET TEeIUIa, YTO CHIKAET KOJMYECTBO DJIEKTPOIHEPTHH M, TAKHMM 00pa30M, CHIDKAET 3aTPaThl Ha IPOU3BOJICTBO
BOJIOpO/a. B HEKOTOPBIX CiydasXx B Mpolecce BHICOKOTEMIIEPATYpHOTO AJIEKTPOJIN3a HCIOJIB3YETCs TETIOBas
9Heprus, uMetoas remneparypy okosio 800°C, koTopast MOXKeT OBITh OOecIiedeHa HHTETPUPOBAHHOM SHEPreTH-
YeCKOM CHCTEMOM, KaK OIMCAaHO B HACTOSILEM JOKyMEHTE.

@ur. 11 nokaspIBacT UHTETPUPOBAHHYIO SHEpreTrdecKyto cucremy 1100, nMeromyo siaepHsiid 6ok 1102,
COOOIIAIOIIHIACS C MHTErPUPOBaHHEIM OsokoM 1104 akkymynupoBaHus sHepruu. VHTerpuposanssiii 6mok 1104
aKKyMYJIMPOBAHUsSI SHEPTHH, B CBOIO OoUepelb, coodmaeTcs ¢ CiioBbiM O0siokoMm 1106. CuoBoii 610k 1106 mo-
JKET coo0ImaThes ¢ BHEITHeW Harpy3koi 1108. B cooTBeTCTBHMH ¢ HEKOTOPHIM BapHaHTAMH BBITIONHEHUS, SIEP-
HBIA 0710k 1102 comep>XUT ONMH WM HECKOJBKO SIACPHBIX PEaKTOPOB, TAKMX KaK aTOMHAs TEIJIOBas CTAHIIWSA,
nmetommas rpanuy 1110 saepHOro 00bEeKTa, OKPYXKAIOIIYIO SACPHBIA 000pyI0BaHUe, KaKk ObUIO OMUCAHO B Ha-
cTosimeM JokyMeHTe. OHa WM HECKOJIBKO aTOMHBIX TEIUIOBBIX CTAHIMUII MOTYT OBITh BKIIOUCHBI B SICPHBIN
6sox 1102 B KauecTBE €ro 4acTH, MPUYEM OJIHA WJIM HECKOJBKO aTOMHBIX TEIIOBBIX CTAHIIUH MOTYT OBITH CO-
€/IMHEHBl C MHTErPHUPOBAHHEIM OJIokoM 1104 akkyMynMpoOBaHMS DHEPTHU M MOJJEPKHUBATh CBOU COOCTBEHHBIE
otaenbHble TpaHunbl 1110 snepHoro oobekra. ViHTerpupoBanusii 610Kk 1104 akkyMynuMpoBaHHS SHEPTHU MO-
JKET COCTOSITH M3 JIFOOOTO MOJXOSIIETO aKKyMYJIAITOpa TelJa, Kak OIMCAHO B HACTOSILEM JOKYMEHTE, U MOXKET
BKJIIOYATh: HAIPUMEp, COJITHBIE PE3epBYaphl, B KOTOPBIX Ul XpaHEHUs TEIJIOBOW SHEPTUH NPH CTaOMIHHOM
TeMIlepaType AJIsl TOJYyYEeHUs TEIUIOBOI SHEPTUH OT sIEpHOTo 0JI0Ka MCHOJIb3YeTcsl MaTepual ¢ (pa3oBbIM Iepe-
xoznoM. MHTerpupoBanHslii 6110k 1104 akkyMynHpoBaHUS SHEPTUH, TAKKE HA3bIBAEMBIH B HACTOSIIIEM JIOKYMEH-
TE CHCTEMOW aKKyMYJIHPOBAHUS TEIUIA WM CUCTEMOI aKKyMyJIHPOBaHUS TEIJIOBOW SHEPTUH, OTICICH OT siAep-
Horo Omoka 1102 rpanumneit 1112, koTopas MoxeT onpenensatbest rpanuteit 1110 smeproro oobekra. B HekoTO-

-19 -



048055

PBIX CIIy4asix OCHOBHasl CBSI3b MEXIY siAepHBIM OnokoM 1102 u mHTerpnpoBaHHbIM 6110KOM 1104 akkymynupo-
BaHMs YHEPTUH OCYIIECTBIISIETCSI OAHUM HJIM HECKOJIBKHMH TEIUIOOOMEHHUKAMHM, KOTOPBIE MEpEatoT TEIIOBYIO
JHEPTHUIO, TCHEPUPYEMYIO simepHbIM O0stokoM 1102, B mHTErprUpOBaHHBIN 010K 1104 akKyMyITHMpOBaHUS SHEPTHH.

WHaTerpupoBannskiii 610k 1104 akkyMyTupoBaHWs YHEPTUN HAXOIUTCS B TETUIOBOM COOOIIEHUH C CHIIOBBIM
omoxoM 1106. TemnoBoe cooOIIEHE MOKET OBITh 00ECIIEYEHO OJHUM HIIM HECKOJIBKMMH TEIIOOOMEHHUKAMH,
KOTOpBIE BBIMOJHEHBI ¢ BO3MOXXKHOCTBIO TIEpEIadyy TEIJIOBOM YHEPTHU OT MHTErpHUpoBaHHOTO Ooka 1104 akky-
MYJIMPOBAaHUS dHEPTHH K cuioBoMy Osoky 1106. CumoBoit 610k 1106 MoxeT mpeoOpa3oBHIBaTh TETUIOBYIO
SHEPTHIO B AJIEKTPHUYECTBO, HAIIPUMED, 3TO MOXKET BBIMOJIHATHCS TypOWHOMN, TaKkoil Kak mapoBas TypOWHa, WM
CHCTEMOMH NpeoOpa3oBaHysl TEIUIOBOM SHEPTUH HEKOTOPOTO IPYTroro THIIA B AJIEKTPUUECKYI0 dHepriio. CHUIIOBOH
650k 1106 MOXET MCHONB30BaTh TEIUIOBYIO SHEPTHIO Ul BBIPAOOTKH DJIEKTPHUYECTBA Ul Tepeaad Ha BHEII-
HIOI0 Harpy3ky 1108, Takyro xak, HapuUMep, MIEKTpUIECcKas CETb.

ITo mMepe TOrO, KaK MHUP OTXOAWT OT YTOJNBHBIX JIEKTPOCTAHIMH, 10 JIF000H M3 MHOKECTBA MHOTOYHUCIICH-
HBIX IPUYUH 000PYAOBAHHE BEIBEICHHBIX U3 SKCIUTYaTAIUH YTOJNBHBIX 3JICKTPOCTAHIMIA MOKET HCIOIB30BATHCS
JPYTEMHU UCTOYHUKAMU dHepruu. Hampumep, Koraa yronbHas 3JICKTPOCTAHIUS BBIBOJTUTCS M3 DKCIUTyaTaIlUH,
o0opynoBaHue MOCe KOTiIa HEe 3aBHCHT OT MCTOYHHKA Teruia. Hampumep, TypOUHHBIN OJOK, pactpeaeInTeb-
HBIE YCTPOHCTBA, KOHACHCATOPHI, TEHEPATOPHI U AIEKTPHUYECKIE KabeIH Bce eIle MOTYT UCTIONb30BaThCS C APY-
THUM FCTOYHMKOM TEIUIOBOW SHEPTHH. DTH IICHHBIE aKTHBEI, KOTOPHIE CTAHOBATCS OECXO3HBIMH aKTHBAaMH IOCIIE
BBIBOJIA M3 SKCIUTyaTalldM YTOJBHOM AIEKTPOCTAHIIMH, CO3IA0T BO3MOXKHOCTH IUISI IPYTOTO Oe3yriepoaHOro
HCTOYHHKA TETJIOBOM YHEPTHH IPOJIOIDKATH HCIOIB30BAaTh OECX03HBIE aKTHBHI IS BEIPAOOTKH 3JIEKTPOIHEPTHH.

B cooTBeTCTBMM C HEKOTOPHIMH BapHaHTaMH BBHIITOJHEHHS, OalaHC YIS CHJIOBOTO ONOKa craHIWU (Ha-
IpUMep, BCETO, YTO HAXOIMTCS IIOCIE KOTIa B TEXHOJOTMYECKOM IIPOIIECcce), BKIOYaeT 000pyIOBaHHE, TaKOe
KaK KOpITyC KOTJIa, TOJIBECHON IaporeperpeBareib, TYypOHHY BBICOKOTO JaBJICHUS, IPOMEKXYTOUYHBIE Maporepe-
rpeBaTeNu, TypOMHY CPEIHEro MaBICHUS, TYpOWHY HU3KOTO NABJICHHWS, KOHICHCATOD, MUTATEIbHBIC HACOCHI,
JIea’paTophl, ITOAOTPEBATENN HCXOAHOTO MNPOIYKTa, JKOHOMAii3ep, T'paJMpHIO, 3IJIEKTPUYECKHH TeHeparop,
TpaHcopMaTopsl M CHCTEMY OJJIEKTPOINIEpEfaur, a TakXKe COIYTCTBYIOUIME TPYOOIpOBOABI, KOHTPOJILHO-
W3MEpPUTENIbHBIE IPUOOPHI U CPEICTBA YIPABICHIS. DTH 0€CX03HBIC aKTHBHI HE 3aBUCAT OT HCTOYHHKA TEIUIOBOMN
JHEPTUH, KOTOPAsi MOXKET IMOCTABIIThCS HHTETPUPOBAHHBIM OJIokoM 1104 akkymMynmupoBaHWs SHEPTUU (HAIIPH-
Mep, CHCTEMOH aKKyMyJTUpOBaHUS TeIlIa), KaK OIMCAHO B HACTOAIIEM JOKYMEHTE.

WuaTerpupoBansblii 610k 1104 akkyMylIHpOBaHHS SHEPTUH MOXKET ITOJIydaTh TEIUIOBYIO SHEPTHIO OT JIO-
60ro U3 psama HCTOYHUKOB TETUIOBOI YHEPTUH, TAKUX KaK OJHA WIIM HECKOJIBKO aTOMHBIX TETUIOAIEKTPOCTAHIINN
CTaHIMH, COJIHEYHAs TEIIOBAs YHEPIHsA, TeoTepMalibHasi SHEPTHs, BETPOBas TEIUIOBAs YHEPIHs, YHEPTUS BOIH
WM JII0001 APYroi MoAXOosIIuid TeHepaTop TEIUIOBOH dHEprur. B cOOTBETCTBHM ¢ HEKOTOPHIMH BapHaHTAMH
BBIMOJTHEHHS, WHTCTPUPOBAHHBIN 010K 1104 akkyMynHpOBaHUS YHEPTHH IO3BOJSCT KOMOMHUPOBATH JHOOYIO
(hopMy TEIUIOBOM SHEPTHU U MCIOJIB30BATH €¢ ¢ JTH00# Gopmoii cumoBoro Omoka 1106, obecrieunBasi JOMOTHH-
TEeNBHOE MIPEUMYILECTBO OTAEIeHH siaepHoro Ooka 1102 ot cuoBoro Gmoka 1106.

Ora apXMTEKTypa IpeularacT MHOXKECTBO MpeumMyiiecTB. Hanpumep, cymiecTByeT 00s3aTeIbHOE OTAEINe-
HHeE OT siiepHoro 6soka 1102 u Bcero o0opynoBaHus, PacIoOIOKEHHOTO AajblIe B TEXHOJOIHYECKOM IPOIiecce
OT MHTETpUpOBaHHOTO O0Ka 1104 akKyMynMpOBaHUS SHEPTHH, €CTh THOKOCTh B COCTUHEHUH SIEPHOTO OJIOKA
1102 ¢ cunoBem 6moxom 1106. Hampumep, saepraoMy 610Ky 1102 He TpeOyeTcs coriacoBaHus, C TOYKU 3pEHUS
BBIXOHOH MOIIIHOCTH, C CHUIOBBIM OJ10koM 1106. Snepusrii 6ok 1102 MoxeT paboTaTh Ha IMOJHON MOITHOCTH U
TepeiaBaTh TEIUIOBYIO SHEPTHIO HA MHTETPUPOBaHHBIN 0ok 1104 akkymMymupoBaHHs YHEPTHH, KOTOPBIA 3aTeM
MOXKeT 00eCreunBaTh TEIJIOBYIO DHEPTHIO JUIS IPUBENEHUS B ACHCTBHE TypOWH cuiioBoro 0iioka 1106 aro0bimM
nogxonsammmM crocobom. Takum o0Opazom, padora cuioBoro 0ioka 1106 MONMHOCTRIO HE3aBHCHMA OT PaOOTHI
saepHoro 6moka 1102.

B cooTBeTCTBHM ¢ HEKOTOPHIM BapHaHTaMH BBINOJIHEHHMS, sAepHbId 6stok 1102 moxer paborats Ha 100%
MOIIIHOCTH, HO TTOCKOJIBKY sinepHbIid 010k 1102 otnmenen ot cunoBoro 610ka 1106 uHTErpUpOBaHHEIM OJIOKOM
1104 akKyMyITUpOBaHUS SHEPTHH, CHIOBOH 010K 1106 MONHOCTBIO CIIOCOOCH CIEIOBATh 33 HATPY3KOM, B 3aBH-
CHMOCTH OT CIIpOCa Ha 3JIEKTPOIHEPTHIO.

OmnmcaHHas apxXUTEKTypa TakKe MPUBOAUT K MpEeuMyIiecTBaM B 3((HEKTHBHOCTH MPOSKTUPOBAHMA. boib-
e HEeT HeOOXOIWMOCTH COTJIACOBBIBATH SIEPHBIA PEAKTOp C KOHKPETHBIM CHIIOBBIM OyiokoMm 1106. Tumnooit
pPEaKTOp MOXET OBITh COSAMHEH C THUIIOBBIM CHJIOBBIM OJIOKOM, YTO YCTpaHSET HEOOXOAMMOCTh B pa3pabOTKe
HOBOTO PEaKTOpa, YTOOBI MOIIHOCTH COOTBETCTBOBAJIA MOIIHOCTH Ka)KIOTO IPOHU3BOIBHOTO CHIIOBOTO OJOKa.
IToa THITOBBIM peakTOPOM ITOHMMAETCS PEaKTOp JF000H KOHCTPYKIUU U JFOO00H BBEIXOAHONW MOIIHOCTH. THIIOBOH
CHIJIOBOH OJIOK OTHOCHTCS K JTF000H KOHCTPYKLWH, pa3Mepy, THI M BBIXOTHOH MOIIHOCTH CHCTEMBI Ipeodpa3o-
BaHMSI TEIUIOBOI SHEPTHH B AJIEKTPUUECTBO U BKIIIOYAET, HAIIPUMED, NTapOTeHEPaToP.

B HEKOTOPBIX BapHaHTaX BEHITIOJIHECHUS MHTCIPUPOBAHHEINA OI0K 1104 akkyMyIHpOBaHUS SHEPTUH TIPEIHA-
3HAYEH JUIS IPHEMa BBIXOJAHOW MOIIHOCTH siiepHoro 6ioka 1102 n 1ocTaBKky TEIUIOBOM SHEPTHH B COOTBETCTBUU
¢ TpeboBaHMsIME cHIIOBOTO Oiioka 1106. B HEKOTOpBIX BapuaHTaX BBHITIOJHECHUS ONKCAHHAS apXUTCKTYpa JOIyC-
KaeT KOMOMHAITUIO KOHCTPYKITMH C OJJHUM WJIA HECKOJIbKHMHU PEaKTOPaMHU, KOTOPBIC JOJKHBI OBITh COCTUHEHEI C
criioBbIM Os10koM 1106. B xauectBe nprumepa, ecin cunmoBoMy 01oky tpedyercst 1600 MBT nmapa aist TypOuHBI,
3Ta MOTPEOHOCTH MOXET OBITh YAOBIETBOPEHA C IMOMOIILIO OJTHOTO peakTopa MomHocThio 1600 MBT, aByx pe-
akTopoB MomHOCThI0 800 MBT, omHOTO peakropa MomHOCThI0 1200 MBT M omHOTO peakTopa MOIIHOCTHIO
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400 MBT, u T.1. B HeKOTOpPBIX Cclydasx HHTETpUpOBaHHBIN 010K 1104 akKymyIMpoBaHuUs SHEPTUU paboTaeT KaKk
arperatop MOIIHOCTH OT YKa3aHHOTO OJHOW WIJIM HECKOJILKMX KOHCTPYKIMH peakTopa, obecrieuuBas, TEM ca-
MBIM, THOKOCTB, MAacIITA0MPYyEMOCTb U, BO BPEMEHHBIX PaMKaxX, HE3aBUCHUMOCTh COCIWHEHHS CHJIOBOTO OoKa
1106 ¢ oOTHUM WM HECKOJBLKUMHU PEAKTOPaMH, ToJIarasich Ha HHTETPUPOBAHHBIN dHepreTHdeckuii 6ok 1104 B
KadecTBe Oydepa. ITo HOMOTHUTENHHO oOecnieunBaeT saepHoMy 610ky 1102 u cunoBomy 610Ky 1106 Bo3MOXK-
HOCTB OBITH IIOJIHOCTBHIO Pa3lelCHHBIMHA W HE3aBUCHUMBIMH C TOYKH 3pEHHS In3aifHa, KOHCTPYKIHH U PaOOTHL
JIOTIOTHUTEIBHBIM TIPEHMYILIECTBOM SIBISIETCS TO, YTO apXUTEKTypa MO3BOJSIET WCHOIB30BATH KOHCTPYKIHUIO C
OITHIM PEaKTOPOM, HaIIPUMED, HMEKTPOCTAHIINIO MOITHOCTEI0 400 MBT, ncrions3yemMyIo B COYETaHHH € HECKOIThb-
KUMH THIIAMH SHeprooyokoB (Hampumep, 400 MBT, 800 MBT, 1200 MBT, 1600 MBT, 2000 MBT, 2400 MBT 1
T.1.). B HEKOTOPBIX BapHaHTaX BBIMOIHEHUS MOXET ObITh UCTHHHOE HECOOTBETCTBUEC MEXKIY SIACPHBIM OJIOKOM
1102 u cunoBsM 610K0M 1106, Hanpumep, peakropHblid 010k 1102, xoTopslii Bertaer 1600 MBT, MokeT OBITH
coesmHeH ¢ cuiIoBbIM OokoM 1106 momrHocTeio 1500 MBT. Ipyrumu cioBamu, siaepHsiid 6sok 1102 moxer
MMETh BBIXOJHYIO TETJIOBYIO MOIIHOCTB, @ CHJIOBOH 070K 1106 MOXET MMETh BXOJHYIO TEIUIOBYIO MOIIHOCTH,
KOTOpast OOJIbIIIC MM MEHBIIIE, YeM BBIXOJHAS TEILIOBAas MOIIHOCTH siiepHOro O0moka 1102. [pyrumu cioBamu,
peakTopHbIid 0710k 1102 MOXKeT UMETh MACTIOPTHYIO MOITHOCTh, OTIMYHYIO OT MACTIOPTHOH MOIITHOCTH CHIIOBOTO
6soxa 1106. B HacTosimeM TOKyMEHTE TMAacIOpPTHAS MOITHOCTD - 3TO JTUTENbHAS BBIXOHAS MOIIHOCTh OOBEKTa
IpY TIOJTHOW Harpy3ke. IlaciopTHas MOIIHOCTB - 3TO OOBIYHO YHCIO, 3aPETUCTPHUPOBAHHOE PETYIHPYIOIINMU
opraHamu Jis KiacCH(UKAIIUN BBIXOJHOH MOITHOCTH CTAHITUH, W OOBIYHO M3MEpSeTcsl B BaTTaxX, MEraBaTTax
nnu TuraBaTTax. [Ipy MCMoMB30BaHUY ISl OTIMCAHUS CHIIOBOTO OJioka 1106 ero MOXHO HCITOJIb30BaTh ISl 000-
3HAYEHUSI MOIIIHOCTH, BBOJUMO# B CHIIOBOH 0110k 1106, KOTOpast MOXeT ObITh peoOpa3zoBaHa B AIEKTPUIECTBO,
KoTJa critoBoi 0110k 1106 paboTaet Ha MOIHON MOIIHOCTH.

DTOT THO HECOOTBETCTBUS MOXKET OBITh MCIPABICH CIIOCOOAMH, OMUCAHHBIMU B HACTOSIIEM JOKYMCHTE,
HaNpUMep, MyTeM HCIIOIb30BaHUs H30BITOYHON TEILIOBOM YHEPTHH JUIS APYTHX IENeH, MmyTeM MacimTabupoBa-
HUSI HHTETPUPOBAHHOTO OJIOKA aKKYMYJIUPOBAHHS SHEPTUU, ¥ IUTAHUPOBAHUS aBAPHIHOTO OTKIIFOUCHHUS SICPHON
YCTaHOBKH, B TO € BpeMsl 00CCIICUHMBas MMOJAYy TCIUIOBON 3HEPTHUU Ha CHIOBOW OJOK M3 MHTETPHPOBAHHOTO
0JI0Ka aKKyMYJTMPOBaHUS SHEPTHH, UM o0ecTieunBas saepHoMy 010Ky 1102 BO3MOKHOCT 3apsIKH HHTETPUPO-
BaHHOTO Oyoka 1104 akKyMynupOBaHHS SHEPTHH BO BPEMs MOHMKEHHOTO CIIPOCa Ha BJIEKTPOIHEPTHIO, U ITO
JIUIITb HEKOTOPhIE M3 HUX. B HEKOTOPHIX Ciydassx CuiioBoi 010k 1106 MokeT OBITh ONepaTHBHO MacIITaOUPOBaH
JI0 BBIXOAHOHM MormHOcTH HIbke 100% MmommHoCTH, B TO BpeMs Kak siepHBIH Omok 1102 moxker paboraTh Ha
100% paboueii MOIITHOCTH.

AHaJOTHYHBIM 00pa3oM, peakTopHbIH 00Kk 1102 MoOkeT OBITh COSAMHEH ¢ WHTETPHUPOBAHHBIM OJIOKOM
1104 akkyMyTHpOBaHUS YHCPTHH, UMCIONIMM HECOOTBETCTBHE MEXIY MOITHOCTHIO TCHEPHPOBAHUS TEILIOBOU
sHepruu sipepHoro Osoka 1102 u TeruoBoit MormHOCTRIO Oyoka 1104 akkyMyJIMpOBaHUS TEIUIOBOM IHEPTHH.
Jpyrumu cioBamu, siaepHbslid 010k 1102 MOXXET UMETh TE€HEPUPYIOLIYI0 MOIIHOCTh, KOTOpPAsi HIKE aKKyMYJIHU-
pYIOIIEH MOITHOCTH OJIOKa aKKYMYJIHPOBAHHUS TEIUIOBOW 3HEPTHUH. B HEKOTOPHIX CIIydasX TCHEPHUPYIOIIAs CIO-
COOHOCTh PEaKTOPHOTO OJIOKA MOXKET COCTaBIATH mopsaka 10%, 20%, 30%, 40%, 50%, 60%, 70% wu 80% ot
AKKYMYJIHPYIOMIEH cHOCOOHOCTH 0JI0KA aKKyMYJIUPOBAHUS TEIUIOBON SHCPTHH.

B HEekoTophIX ciydasx suepHbiit 670k 1102 BeIpabaThIBacT TEIIOBYIO DHEPTHUIO TIPH TEMITEpPAType, KOTO-
past MOKeT OBITh HEe WAcabHOM Iisi cuiioBoro Oyoka 1106. B xaduectBe mpumepa saepHblid 0J10k 1102 MoxeT
obecreunBaTh Temnepatypy Ha Beixoae 500°C, a cunoBoMy 65oky 1106 MoxeT moTpeboBaThCs map ¢ TeMIepa-
Typoit 550°C. B aTux ciydasx neduIuT TeMIepaTypbl MOKET OBITh BocIoJiHEH (1) MIKOBBIM pe3epByapoM, KO-
TOPBI MOXKET HarpeBaTh TEIUIOAKKYMYIHPYIOIMIYIO cpeay 1o Ooyiee BBICOKOW TeMIiepaTypsl, (2) mobaBieHHeM
JIOTIOJTHUTENEHON TETUIOBOM 3HEPTUH K Iapy Mepell ero MPOoXOoXKASHHEM depe3 TypOHuHBL, (3) 3armyckoM TypOUHEI
¢ 6osree HI3kMM KII/1, niam ucnosb30BaHUEM KaKOTO-JTHOO JIPYroro pelieHus A YCTPaHEHHs HECOOTBETCTBHSA
TeMIlepaTyp.

B HEKOTOpHIX BapHaHTaX BBIMONHCHHS THOPHIHAS TEXHOJOTUS MOXET HCIIONB30BATHCS IS JOMOTHCHHUS
TEIJIOBOH 3Hepruu siaepHoro Gioka 1102. Harmpumep, koraa cusosoii 610k 1106 TpeOyeT TemmepaTypsl apa Ha
BXOJIC BEIIIIC, YEM MOXKET 00CCIIeUHTh SAepHbIi 010K 1102, anbTepHaTHBHAS TEXHOJIOTHS, TAKOH KaK OMUYECKUN
HarpeB, IPUPOIHBIA Ta3, BOJOPOI WIN KaKOW-INOO IPYroil MCTOYHHWK SHEPTHH, MOXKET HCIIONB30BaThCS IS
JIOCTIKEHUSI MAaKCUMAJIBHON TeMIiepaTypsl napa s paboTsl cutoBoro 01oka 1106 ¢ momxozsimen 3¢ ¢heKkTuB-
HOCTBIO.

B cooTBeTcTBHM ¢ HEKOTOPHIMH BapHAHTAMH BBIITOJHEHHS, HCIIOJIH30BaHNE OECXO3HBIX aKTHBOB CHIIOBOTO
osoka 1106 B uATErpHpOBaHHON dHEepreTHUeckoi cructeMe 1100 BMecTe ¢ aTOMHON TEIUIOBOM CTaHIMEW obec-
TIeYrBaeT MHOTOYUCIICHHBIE TpenMyIiecTBa. Hanmpumep, 00bEKT yke 0100peH U SKCIUTYaTHPYeTCs, BHIOOP 00b-
€KTa yXKe CHeNaH, 9TO IO3BOJISIET MCIOIB30BaTh 000pyI0BaHHE HAa COTHH MHJUTMOHOB JOJUIAPOB IUISl TAJIbHEH-
IIEro MCIOJIb30BaHUS B 0e3yriiepoJHON BHIpaOOTKE SHEPIHH, a HE CHHCHIBATh HA METAJLIONOM, U OOBEKT yxKe
MOAKIIIOUEH K Tepenaronied MHPpacTpyKType M TOAKIIOUEH K DJIEKTPOCETH, a TaKKe MPEJOCTaBISIET Jpyrue
IpEeNMYIIECTBa.

Brimeynomsnytoe obcyxnenne oObeauHeHus saepHoro 6ioka 1102 n mHTErprpoBaHHOro 6ioka 1104
AKKyMYJIHMPOBaHUS SHEPTHU ¢ OECXO3HBIMU aKTUBAMH yrOJBHOTO SHeproodioka 1106 B paBHOM CTCHCHU MpUMeE-
HUMO K 0ECXO3HBIM aKTHBaM IPUPOAHOTO ra3a. IIockorbKy ra30Basi SIeKTPOCTAHIINS BRIBOAUTCS U3 IKCILTyaTa-
IIUH TI0 JII00OH M3 MHOXKECTBA TPUYWH, CHIIOBBIE OJIOKH 3THX CTAHIIMHA MOTYT MCIOJIB30BaTHCS MTyTEM COCTUHE-
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HUs cmitoBoro Oioka 1106 ¢ uaTerpupoBaHHbIM 010K0M 1104 akKyMynupoBaHUs SHEPTHUH, KOTOPHIH obecrieun-
BaeT TEIUIOBYIO SHEPIHUIO Ul NMPUBEJCHUS B JICHCTBHE TypOWH Ta30BOH 3JE€KTpOCTAaHIWH. VHTErpupOBaHHBIH
610k 1104 akkyMyJTUpOBaHUS SHEPTHU MOKET MOJyYaTh TETUIOBYIO SHEPTHIO OT JIFOOOTO M3 MHOKECTBA Pa3iInd-
HBIX ACTOYHHUKOB, TAKUX KaK OJIMH WM HECKOJBKO SACPHBIX PEaKTOPOB, COTHEYHAs TEIJIOBAask YHEPTHS, BETPOBas
SHEPrus, TeoTepMabHAasE JHSPTHUS, THIPOIHEPTHS WITH JIF000H APYTroi MOIXOSMIINN HCTOYHHK TETUIOBOM SHEPTHH.

B HekoTOphIX ciydasx, korja cuioBoMmy Oyioky 1106 TpeOyroTcsi TemmepaTyphbl BBIIIE, YeM BBIXOIHAS
TeMIleparypa UHTerpupoBaHHoro 0yoka 1104 akKyMynupOBaHUS SHEPTHH, BRIBEJACHHAS U3 DKCIUTyaTaIlH Ta30-
Basl AJIEKTPOCTAHIINSA OYAET UMETh TOCTYNHBIA HCTOYHHUK IPUPOJHOTO ra3a, KOTOPHIA MOYKHO HCIOIB30BATh IS
MOBBILIEHHUS TEMIIEpaTyphl TEIUIOAKKYMYJIUPYIOIEH cpesbl WM padodell TeKydel cpenbl TypOUHBI, YTOOBI HO-
BBICUTH 3QPEeKTUBHOCTh TypOMHHOTO IMKIa. Kpome Toro, cam cuoBoid 650k 1106 MokeT BeIpabaThIBaTh HIIEK-
TposHepruio ¢ 6onee Hu3kuM KI1/] U3-32 HEONTHUMAILHOTO JABJICHUS Mapa Ha BXOAE M OTBOJUTH YaCTh TCHEPH-
pYeMOil PIIEKTPO’HEPTHU VISl JOCTH)KEHHS MaKCHUMAaIbHON TeMIlepaTypbl BXOASIIETO Mapa M MOCTENEHHO Io-
BBIIIATH CBOIO 3(Q(EKTUBHOCTH MO MEpE yBEINYEHHsI TEMIIEPATyphl IIapa Ha BXOJe 10 OoJiee HeaabHON TemIle-
patypsl JUIs CHIIOBOTO OJI0Ka.

B cooTBeTCTBHM C HEKOTOPBIMU BapHAaHTAMH BBITOJHEHHUS, HA 3a0pOIIEHHBIX 00BbEKTaX MUMEETCS] BO3MOXK-
HOCTh HCITOJI30BaTh OECX03HOE 00OpyMOBaHHUE ITyTeM OOBEAWHEHHUS €ro ¢ MHTETPUpOBaHHBIM Oiokom 1104
aKKyMYJIMPOBAHUSI SHEPTUHU U simepHBIM O5okoM 1102. Mcmons3ys CymecTBYIOIMY0 HHPPACTPYKTYPY, AOCTYII-
HYIO Ha 3a0pOIICHHBIX 00BEKTaX, MOXKHO HCITOIB30BAaTh BO BCEM OCTAJIFHOM TPYIHBIN B HCIIONB30BAHUN OOBEKT,
KOTOPBIIl HEOOXOIMMO BOCCTAHOBHUTH M MPEBPATUTH B OE3YTIIEPOAHBIA O0BEKT IO MPOU3BOACTBY YHEPTHH C TO-
pa3go MEHBIIMMH 3aTpaTaMy, YeM IPH HOBOM CTPOUTEIBCTBE, C MEHBIIUMHE 3aTpaTaMi BPEMEHHU U 3aTpaT Ha
JMLEH3UPOBaHNE U BBOJ B DKCIUIyaTalHIO, U 9TOT OOBEKT MOXHO PEKOHCTPYUPOBATH ISl MOJTYUCHHS TTOJIOKH-
TENIBHBIX PE3yJIbTaTOB.

OnucaHHBIC B HACTOSIIEM JOKYMEHTE BapHAHTHI BHIIIOJIHEHHSI 0OECIIEUNBAIOT HHTETPUPOBAHHYIO dHEpre-
THYECKYIO CHUCTEMY, KOTOpasl OTIEJs€T MCTOYHHMK TEIIOBOW SHEPTHUH OT CHUCTEMBI NMpeoOpa3oBaHUsl IHEPTHH,
KoTOpast o0ecrieunBaeT MOAYJbHYIO, MaclTabupyemyo, 3pdexkTHBHYI0 CHCTEMY, KOTOpask MOXET HCIIOIb30-
BaThCs IS YAOBICTBOPEHUS TpeOOBaHUI 0a30BOM JIEKTPUIECKON HArPY3KH, TPEOOBAHMI TUKOBOM dJIEKTpHYC-
CKOM Harpy3KH, a TakKe MPOMBIIIIICHHOTO TEXHOJIOTHYECKOTO Teruia. OIH W HECKOJIBKO HCTOYHUKOB TEIIIO-
BOM PHEPTUH, TaKHe KaK, HAPUMEp, CPEAN MPOYETO, OAWH WIH HECKOJIBKO SICPHBIX PEaKTOPOB Pa3IMYHBIX TH-
TIOB, COJTHEYHBIE HJICKTPOCTAHIINH, HICTOYHUKH T€0TePMAIFHON YHEPTUH, MOTYT OBITH CBSI3aHBI C OOIINM HESIep-
HBIM 000pYIOBaHHWEM CTAHINH, TAKIMH KaK CUCTEMbI aKKyMYJIMPOBAHHS TeIlIa M PeoOpa30BaHUs SHEPTHH.

CrienManucT B JaHHOW OOJAacTH TEXHUKH IMOMMET, 4TO JIt00O0H Mpolecc WM crocod, pacKphITHI B Ha-
CTOSIIIIEM JOKYMEHTE, MOKHO MOJU(UIIMPOBATE MHOTUMHU criocodamu. [lapamerpsl mporiecca U Mocie10BaTelb-
HOCTb 3TaIoB, ONMCAHHBIX W/WIHM MPOWUTIOCTPUPOBAHHBIX B HACTOSIIEM JOKYMEHTE, TaHbl TOJIBKO B Ka4eCTBE
IpUMepa U MOTYT OBITh M3MEHEHHI 10 KeJaHuro. HanpuMep, HECMOTpst Ha TO, YTO JTAIlbl, IPOWIIIOCTPUPOBAH-
HBIE W/WJIM ONMCAHHBIC B HACTOSIIEM JOKYMEHTE, MOTYT OBITh TIOKa3aHbl WM 00CY>KAECHBI B KOHKPETHOM IMOPSII-
Ke, 9TH 3Talbl He 0053aTEIbHO JOJDKHBI BHIOJIHATHCS B YKa3aHHOM HMJIM 00CYKIaeMOM IOpPSIZIKE.

PaznnuHble WInTIOCTpaTHBHBIE CIIOCOOBI, OMUCAHHBIE W/WIIM HMPOWILIIOCTPUPOBAHHBIE B HACTOSIIEM JIOKY-
MEHTEe, MOTYT TaK)Xe OITyCKaTh OJMH N HECKOJBKO 3TAIOB, ONMHCAHHBIX WM MPOMLIIOCTPHPOBAHHBIX B Ha-
CTOSIIEM TOKYMEHTE, WIH COAEPKaTh JOTOIHUTEIFHBIC 3TAllbl B JOTIOMHEHUE K PacKPBITEHIM. KpoMme Toro, sTam
J000ro crocoba, OMMCAHHOTO B HACTOSIIEM JITOKYMEHTE, MOXKET ObITh OOBEAWHEH C JIOOBIM OJHUM HIIN He-
CKOJIBKMMH 3TalaMu JIF000T0 APYToro Crocoda, pacKpBITOrO B HACTOAIIEM JOKYMEHTE.

Ecnm He ykazaHO WHOE, TEPMUHBI "'COSTMHEHHBIHN ¢" U "CBsI3aHHBIN ¢" (M MX MTPOU3BOIHBIC), UCTIOIH3yEeMble
B ONHUCAHUU U (HOpMyJie U300pETEeHHS, JOJDKHBI TOJIKOBATHCS KaK pa3pellaonye Kak HeMOCPEJICTBEHHOE, TaK U
OTIOCpEIOBaHHOE (TO €CTh Yepe3 JpYrue 3JIEMEHTHl WIM KOMIIOHEHTHI) coenHeHue. Kpome Toro, TepMHHBI B
€/IMHCTBEHHOM YHCIIC, MCIOJIb3YeMbIe B ONMUCAaHNH U (QopMyse n300peTeHus], JODKHBI TOJIKOBAThCS KaK O3Ha-
yaromue "mo MeHsliel Mepe oauH u3". HakoHen, 1y MPOCTOTHI UCNOJIB30BaHMS TEPMUHBI "BKIIOUAOMMN" U
"nmeronmit" (M MX MPOU3BOJHBIE), HCIIOJIB3YEMBIC B OMUCAHUH M (OpMYJie H300pETEeHUs, B3aNMO3aMEHIEMBbI 1
MMEIOT TO e 3HA4Y€HHUE, YTO U CIJIOBO "copeprkaiuii”.

Hcmonb3yeMblii B HACTOSIIIIEM JOKYMEHTE TEpPMUH "HIU" HUCIOJIB3YETCS BKIIOYUTEIHHO JUTsI 0003HAYSHUS
3JIEMEHTOB B albTepHATHBE W B KOMOWHanuu. lcmonb3yemble B HACTOSAIIEM TOKYMEHTE CHMBOIIBI, TaKHWe KaK
UQPBI, OTHOCATCS K aHATOTHYHBIM 3JIE€MEHTAM.

BapuaHTB! BBIITOTHEHMST HACTOSIIETO M300peTeHNs OBUIM TIOKAa3aHBI M OMHCAHBI, KaK M3JI0’KEHO B HACTOS-
IeM JOKyMEHTE, U IPEeACTaBICHBI TOJIBKO B KadecTBe nmpuMepa. OOBIYHBIN CIIEIHANNCT B JAHHOW 00J1acTh TeX-
HUKHU Paclo3HACT MHOTOYMCIICHHBIE aalTallii, H3MEHEHHs, BapHalliil W 3aMEHBI 0e3 OTKJIOHEHHS OT o0beMa
HACTOSIIEr0 M300peTeHus. MOXKHO HMCHONB30BAaTh HECKOJIBKO albTEpHATHB W KOMOWHALMA PacKpPHITHIX B Ha-
CTOSIIIIEM JOKYMEHTE BapHaHTOB BBITIOJIHEHHUS, HE BBIXOJS 32 paMKH 00beMa HACTOSIIEro M300peTeHust U pac-
KPBITBIX B HACTOSIIEM JOKyMeHTe n300pereHnii. CienoBarensHO, 00bEM pacKpBITHIX B HAcCTOSAIIEE BpeMs H30-
OpeTeHHit JOJDKEH ONPEACIATHCS HCKITIOYUTENFHO 00bEMOM TpHiIaraeMoii (hopMyJibl H300pEeTeHUs U ee IKBHBa-
JICHTOB. DTO U300pETEHHE TaK)Ke BKIIOYAET CIICAYIOIINE TPOHYMEPOBAHHBIC ITyHKTHI:

1. CucteMa, copeprkarmas:

SIMEPHBINA PEaKTOP, PACTIONOKEHHBIN Ha SAEPHOM 0OBEKTE,

TpaHHIy SACPHOTO 00BEKTA, OKPYKAIOIIYIO SACPHBIN peakTop, MpUIeM IpaHuIla SAepHOro 00BeKTa 00pa-
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30BaHa OJHUM WJIM HECKOJIBKUMH OapbepaMu, NPEnsTCTBYIOIUMH JIOCTYIY K SIIEPHOMY OOBEKTY,

CUCTEMY aKKyMYJIMPOBAHUS TEIUIOBOM SHEPTUH, PACIOJIOKEHHYIO CHApPY)KU TPAHULBI SJEpHOTO OOBEKTa,
MPUYEeM CHCTEMa aKKyMYIMPOBaHUS TEIUIOBOHM SHEPTHH HAXOAUTCS B TEIUIOBOM COOOIICHHH C SACPHBIM PEaKTO-
poM, u

TeHEePaTOp MOITHOCTH, HAXOMASAIIMICSA B TEIUIOBOM COOOIIEHHH C CHCTEMOH aKKyMyJIHPOBAaHUS TEIUIOBOU
SHEPIuy, MPHUYeM IeHepaTop MOITHOCTH PACIOI0KEH CHAPYKHU TPAaHUIIBI SIEPHOTO 0OBEKTA.

2. CucreMa 1o 1.1, JOTIOJHUTENLHO COAEp Kaias 3alluTHYI0 000JIOUKY, MpUYeM SIEpHBI peakTop 3a-
KIIFOYEH BHYTPH 3aIIUTHON 00O0JIOUKH.

3. Cucrema no 1.1, TONMOJHUTEIBHO CoJEeprKalas 30Hy 00palleHHs C TOITIMBOM, IPUYEM 30Ha 00paIeHus
C TOTUIMBOM PAcCIIOJIOKEHa BHYTPH TPAaHHILBI SIIEPHOTO OOBEKTA.

4. Cuctema 1o 1.1, B KOTOpOil cucTeMa akKyMYJIMPOBaHHUS TEIUIOBOH YHEPIMU HaXOIHUTCS B TEIUIOBOM CO-
OOILEHNY C SIEPHBIM PEaKTOPOM ITOCPECTBOM CHCTEMBI TIepeauy SHEPTHH.

5. Cucrema no 1.4, B KOTOpOH CHCTEMa MEpeAadr PHEPIHH COAEPKUT KOHTYP TEKydel cpenbl, KOTOPBIH
CO3J1aeT 3aMKHYTBIH KOHTYP MEXIY SIIEPHBIM PEaKTOPOM M CHCTEMOW aKKyMYJIMPOBAaHUS TEILIOBOH SHEPTHH.

6. Cucrema 10 1.5, B KOTOPOH KOHTYp TEeKydeil Cpeabl CHCTEMBI ITepeIadr YJHEPTHH HAXOAUTCS B TEIUIOBOM
COOOIICHNH C ANCPHBIM PEaKTOPOM IOCPEACTBOM IIEPBOTO TEIUNIOOOMEHHUKA M B TETUIOBOM COOOIIEHUH C CHC-
TEMOH aKKyMYJIHPOBAHH TEIUIOBON SHEPTHH ITOCPEICTBOM BTOPOTO TEIUIOOOMEHHHUKA.

7. CucreMa 10 11.5, B KOTOPOU KOHTYp TeKydel Cpebl CONECPIKHUT PabouyIo TEKYIYIO CpeLy.

8. Crucrema 10 11.7, B KOTOpOi pabodas TeKyJasi cpeia CONCPIKHUT XJIOPUTHYIO COJIb.

9. Cucrema 110 11.7, B KOTOpOH pabodas TeKyJasi cpeia COIACPKUT HUTPAT HATPHUSI.

10. Cucrema 1o 11.7, B KOTOpOii pabouasi TeKy4asi cpelia COJePKUT IBTEKTHUECKHUI pacTBOpP.

11. Cucrema 1o 11.7, B KOTOpO# pabouasi TeKyJasi cpeia COACp>KUT MaTeprall ¢ (ha30BBIM IIEPEXOI0M.

12. Cuctema 1o 11.7, B KOTOpO#i paboyasi TeKydast Cpe/ia COJIEP)KHUT CILUIaB C HHTEPBAJIOM HECMEIINBAEMOCTH.

13. Cucrema o 1.7, B KOTOpOi paboyast TeKy4asi cpefa COJAEp)KUT pacIuIaBICHHBIH METaJT MM METauIn-
YECKUH CIUIaB.

14. Cucrema 1o 1.6, B KOTOPOH MEpBbIA TEIUIOOOMEHHUK WM BTOPOW TEILNIOOOMEHHHK MPEICTABIIIET CO-
001 KOXKYXOTPYOHBIN TETUIOOOMEHHUK.

15. Cucrema 1o 1.6, B KOTOPOH MEpBbIA TEIUIOOOMEHHUK WM BTOPOW TEIIOOOMEHHHK MPEICTABIIIET CO-
00li IBYXTPYOHBIH TETNTIOOOMEHHUK.

16. Cucrema 1o 1.6, B KOTOPOH MEPBbIA TEIUIOOOMEHHUK WM BTOPOW TEIIOOOMEHHHK MPEICTABIIIET CO-
0011 IIacTUHYATHIN TEIUIOOOMEHHUK.

17. Cucrema no 1.1, JONOTHUTENBLHO COJIeprKaliasi TeHepaTop BOAOPO/Ia, COCTUHEHHBIA ¢ CUCTEMOM aKKy-
MYJIMPOBaHUS TETJIOBOW SHEPTHH.

18. Cucrema 1o 11.1, B KOTOpO# IpaHUIIa SIIEPHOTO OOBEKTA COAEPKHUT OTPAXKICHHE.

19. Cucrema 1o 11.1, B KOTOPO# SA€PHBIN peakTop MpeACTaBIsieT COO0H peakTop Ha OBICTPHIX HEHTpPOHAX.

20. Cucrema 1o 11.1, B KOTOPOH SAEPHBIN pEakTop MPEACTaBIsIET COO0H PeaKTOp-pPa3MHOKUTEb.

21. Cucrema 1o 11.1, B KOTOPOH SA€PHBIN peakTop MpeAcTaBIIsieT COO0H peakTop Ha TEIUIOBBIX HEUTPOHAX.

22. Cuctema 110 11. 1, B KOTOPOH SIAEPHBIN PeakTop MpeACTaBIsieT COO0H sIEPHBI PeakTop Ha TSHKEIOH BOJE.

23. Cucrema 1o 1.1, B KOTOPOM SIIEPHBIN peakTop MPEICTaBIseT COO0H JISTKOBOHBIN SIEPHBIN peaKkTop.

24. CucreMa 110 1.1, B KOTOPO# SAEPHBINA PEaKTOp MPEACTaBISAET COOOH SIEPHBIN PEaKTOp Ha PACIIIABIICH-
HOM CONH.

25. Cuctema 1o 1.1, B KOTOPOH sIIEPHBIA pEaKTOp MPEACTABISAET COOOH PeakTop C KUIKOMETATUTMIECKAM
OXJIQKIEHUEM.

26. Cucrema 1o 1.1, B KOTOPOH SIEPHBIN PEaKTOpP MPEICTABISET COOOMH sIIEpHBII PeakTop ¢ ra3o0BBIM OX-
JaXICHUEM.

27. Cuctema no 1.1, B KOTOpO# cucTeMa aKKyMYJIHPOBAaHUS TEILIOBON PHEPTrUU COEAUHEHA C CUCTEMOU
npeoOpa3oBaHMs YHEPTHH, BXOJHAS TEIUIOBAsE MOIIIHOCTh KOTOPOH MPEBBIIIACT BEIXOAHYIO TEIIOBYIO MOIIHOCTD
SJIEPHOTO PEaKTOpa.

28. Cuctema 1o 1.1, B KOTOpPOH cHCTeMa aKKyMYJIUPOBaHHWs TETJIOBOW SHEPTUH MPEACTABIsET COO0H cuc-
TEeMy HU3KOTO TaBIICHHUS.

29. Cucrema 110 .28, B KOTOPO# CUCTeMa Mepeaadn YHEPTHH BBHIITOJIHEHA ¢ BO3MOYKHOCTBIO MEpeIadyl TeTl-
JIOBOI SHEPTHH OT SIAEPHOTO PEAKTOPA B CHCTEMY aKKyMYIHPOBAHUS TEIUIOBOW SHEPTHH.

30. Cucrema 1o 1.29, B KOTOpPO# cucTeMa mnepeaadr YHEPTHH SIBIISIETCS CUCTEMON HU3KOTO JaBJICHUS.

31. Cucrema 1o 1.1, B KOTOPOH reHepaToOp MOIIHOCTH HAXOAUTCS B TEIUIOBOM KOHTaKTE C CHCTEMOU aKKy-
MYJIMPOBaHUS TETIOBOH SHEPTHH MTOCPEICTBOM CHCTEMBI JJOCTAaBKH YHEPTHH.

32. Cucrema 1o 1.31, B KOTOpOH cUCTEMa JOCTaBKU SHEPTUU COAEPIKUT 3aMKHYTBII KOHTYp TEKydell cpe/bl.

33. Cucrema o m.32, B KOTOPOH 3aMKHYTBII KOHTYp TeKy4eil cpelibl COAEPKUT PACILUIABICHHYIO COJIb.

34. Cucrema 1o 1.3 1, B KOTOpO#i ccTeMa IOCTaBKH SHEPTHH COAEPIKUT pabouylo TEKydyro Cpeay, KoTopast
HaXOAMTCSI B HEMOCPEICTBCHHOM KOHTAaKTE C TEIUIOAKKYMYJHUPYIOIIEH Cpeoil B CHCTEME aKKyMYJIHUpPOBaHHS
TETIJIOBOW SHEPTHH.

35. Cucrema 1o 1.1, B KOTOpO# TE€HEPATOP MOITHOCTH TPEACTABIIIECT COOOM MapoByIO TypOUHY.

36. Cuctema 1o 1.35, B KOTOpO# mapoBasi TypOuHa nmpeoOpa3yeT nap B MEXaHUIECKYIO padoTy.
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37. Cucrema 1o 11.36, TOTIOJHUTENBEHO COZIEpIKAIIasl SJIEKTPOreHEPaTop, COETMHEHHBIH ¢ TapOBOH TypOu-
HOW BBIXOJHBIM BaJIOM MapOBOW TYpOWHBI, U MEXaHHYCCKasi paboTa 3aCTaBIIACT JICKTPOTCHEPATOp BHIPAOATHI-
BaTh JEKTPHUUECTRBO.

38. Cucrema 1o 11.37, B KOTOPOH TeHepaTop MOIIHOCTH BBHIITOJIHEH KaK CHCTEMa BHIPAOOTKH SHEPTHH TIOCTIe
Harpy3KH.

39. Cuctema 110 1.1, B KOTOPOH SIIEPHBIN peakTop MPEACTaBIsAET COOON MEPBBIN SACPHBIH PEaKTOp, MPH-
YeM CHCTEeMa TaKXe COJIEPKHUT BTOPOH SIEPHBIM peakTop.

40. Cuctema 1o 1m.39, B KOTOpO# BTOPOH SIIEPHBIN PEAKTOpP PACIIONIONKEH Ha BTOPOM SIEPHOM OOBEKTE
BHYTPH TPAHHIBI BTOPOTO SIEPHOTO OOBEKTA, a CHCTEMa aKKyMYJIHPOBAaHHUS TEIUIOBOW SHCPIHH M T'CHEPATOP
MOIITHOCTH PACIIOJIOKEHBI CHAPYKU TPAHUIIBI BTOPOTO SIIEPHOTO 0OBEKTA.

41. Cucrema 1o 1.1, Takke coaepiKainas BCIIOMOTAaTeIbHYIO CHCTEMY aKKyMYJIHPOBaHUS TEIUIa, HaXOs-
IIYIOCSl B TETJIOBOM COOOILICHUH C SIIEPHBIM PEaKTOPOM.

42. Cucrema no n.41, B KOTOpoil BcrioMoraTelibHasi CUCTEMa aKKyMYJIMPOBAaHUsI TeIJla BHITIOJHEHA C BO3-
MOKHOCTBIO PETYIIUPOBAHHS TEMIIEPATYPhI HA BXOJIC AKTUBHOW 30HHI SICPHOTO PEaKTOpA.

43. Cucrema 1o 1.1, Takke comeprkarias COJTHEYHYIO TETUIOBYIO SYHEPTETHUECKYIO CHCTEMY, HaXOISITyIOCs
B TEIIJIOBOM COOOIIEHUH C CHCTEMOI aKKyMyTHUPOBAHUS TCIIOBOI SHEPTHH.

44. Cuctema 1o 1.1, Tarke cojlepikaiias 30Hy aBapHUHHOTO TUIAHUPOBAHUS BOKPYT SIEPHOTO peakTopa,
MPUYEeM CHCTEMa aKKyMYJIHUPOBAHHS TEIIOBOW YHEPTUH M TCHEPATOP MOIIHOCTH PACIIONOKEHBI CHAPYKHU 30HBI
aBapUUHOTO IJITAHUPOBAHUS

45. Cuctema 1o J1000My W3 TPEANIECTBYIONUX ITyHKTOB, B KOTOPOIl SIIEPHBIA PEakTOp COACPKUT KOPILYC,
BHYTPH KOTOPOTO, IO MEHBIIEH Mepe YaCTHYHO, PacIO0oKeH MEPBUYHBIA KOHTYpP TETJIOHOCHTENS, W MEepBUY-
HBIH TEIJIO0OOMEHHHK, HaXOISAIINICS B TEIUNIOBOM COOOIIECHHHN C IEPBHYHBIM KOHTYPOM TETIFIOHOCHUTEIIS.

46. Cucrema 110 11.45, B KOTOpO# MEPBUYHBIN TEIIIOOOMEHHHUK IMpECTaBiIsieT co00H HAaTpHH-COIEBOIT Terl-
JI00OMEHHHK.

47. Cucrema 1o .45, B KOTOpOH NMEPBUYHBIN TEINIOOOMEHHHK MEpeaeT TEIUIOBYIO DHEPTHIO OT aKTUBHOM
30HBI K pabodelt TeKy4el cpeie CHCTEMBI aKKyMYITUPOBAHUS TEIJIOBOW DHEPTHH.

48. Cucrema, coiepxarias:

SIIEPHBIA PEaKTop, PAcIONOKEHHBIN BHYTPH TPAaHHIBI SIEPHOTO 00BEKTa, IPUIEM SIICPHBIA PEaKTop nMe-
eT KopIIyC,

TEIUIOOOMEHHUK, PACTIONIOKEHHBIN BHYTPH KOpITyca peakTopa, IpHIeM TEIUIOOOMEHHHUK BBITIOJIHEH C BO3-
MOJKHOCTBIO TEIUIOBOTO KOHTAKTa MEPBUYHOTO TETDIOHOCUTENS, HAXOIMIETOCS BHYTPH KOpITyca peakTopa, ¢
COJIEBBIM TEIUIOHOCHUTENIEM, HAXOSIIMMCS B KOHTYPE TETIOHOCHUTES, U

CHUCTEMY aKKyMYJIUPOBAHU TCIIOBOW HEPTHH, PACIIOIOKECHHYIO CHAPYKU TPAHUIIBI SACPHOTO OOBEKTA U
BBITIOJTHEHHYIO C BO3MOXHOCTBIO TTOJTyYESHHUS TEIUIOBOI SHEPTHHU OT COJIEBOTO TEIJIOHOCHUTENS B KOHTYpPE TEIlIO-
HOCHTEJISI.

49. Cucrema 1o 1m.48, Taxxe cozepikalias CUCTEMY BBIPAOOTKH HEPTHH, HAXOJIIYIOCS B TETJIOBOM CO-
OOILECHNU C CUCTEMOM aKKyMYJIMPOBAHHMS TEIUIOBOM JHEPIHH, MPUYEM CHCTEMa BBIPAOOTKH YHEPTUH PacIojio-
JKeHa CHapy KU TPAaHUIIBI SIIEPHOTO 0OBEKTA.

50. Cucrema mo 1m.49, B KOTOPOH SIEPHBIA PEAKTOp MMEET TMEPBYIO MACIIOPTHYIO MOIIHOCTh, a CHCTEMaA
BBIPAOOTKH SHEPTHH MMEET BTOPYIO MACTIOPTHYIO MOIIHOCTB, MPHYEM BTOpas MAcCIOPTHAsI MOIIHOCTEH OOJIbIIe,
YeM IepBasi HacIopTHAs MOITHOCTb.

51. Cucrema, comeprkamasi:

SIIEPHBIA PEaKTOp, IMEIOIIMH BBIXOIHYIO TEIUIOBYIO MOLITHOCTH, U

CUCTEMY BBIPAOOTKH SHEPIHH, UMEIONIYI0 BXOAHYIO TEIUIOBYIO MOIIHOCTh M HaXOMSIIYIOCS B TEIUIOBOM
COOOIIEHNH C SIIEPHBIM PEaKTOPOM,

TIPY 5TOM TEIJIOBasi BXOAHAS MOITHOCTh OOJIBIIE TETIOBOM BBIXOAHOW MOIIIHOCTH.

52. Cucrema mo m.51, Taxke colepkaiiasi CUCTEMY aKKyMYJHpPOBaHHS TEIUIA, PACIOJIOKCHHYIO MEXIY
SICPHBIM PEAKTOPOM M CHCTEMOU BBIPaOOTKU SHEPTUH, TP TOM CUCTEMa aKKyMYJIHPOBAHUS TEIUIa IPHHUMACT
TEIUIOBYIO MOIITHOCTH OT SAEPHOT0 peakTopa U IMepeIaeT TEIUIOBYIO MOITHOCTh CUCTEME BEIPAOOTKH SHEPTUHL.

53. Cucrema 1o .52, B KOTOPO CHCTEMa aKKyMYJHUPOBaHHUS TEIIa UMEET pa3Mep, MO3BOJIIONINN Tiepe/ia-
BaTh OOJIbINEE KOJTMYECTBO TEIUIOBOW MOIITHOCTH, Y€M MOXKET 00ECIICUHTS SIIEPHBIA PEaKkTop.

54. Cuctema o m.51, Taxke coaeprkamiasi TpaHMIly SIIEPHOTO 00BEKTa, TIPHU ITOM SACPHBIA PEaKTOp pac-
TIOJIOXKEH BHYTPH I'PAaHUIBI 00BEKTA.

55. Cucrema 1o 1m.54, B KOTOpO# crcTeMa BBIPaOOTKH SHEPTHH PACTIONOKEHA CHAPY>KH TPAHUIIBI SAEPHOTO
00beKTa.

56. Cucrema mo mo00My NIpEIIECTBYIOIEMY ITyHKTY, COJEprKallas NepBUYHBIN TEINIO0OMEHHHK, KOTO-
PHIi IpecTaBisieT co00i HATPHUH-COJIEBOH TETIIIOOOMEHHUK.

57. Cucrema 110 11.56, B KOTOPOH NMEPBUYHBIN TEIUIOOOMEHHHUK PACIIOJIOKEH BHYTPH KOpITyca SIIEPHOTO pe-
aKTopa.

58. Cucrema o 1m.57, B KOTOPOU MEPBUYHBIN TETNIOOOMEHHHUK HAXOMUTCS B TEIUIOBOM COOOIICHUH C CHC-
TEMOH aKKyMYJIHPOBaHH TEIUIA.

59. Cucrema 1o .52, Takke cojeprkalias BTOPOH SASPHBIA pEaKTOp, HAXOISAIIUICS B TEIIOBOM COOOIIIe-
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HUH C CHCTEMOH aKKyMYJIMPOBAHUsI TCILIA.

60. Cucrema 110 11.59, B KOTOpO#1 BTOPOH SAEPHBIA peakTop MpeAcTaBsieT co00il peakTop, OTIMYAIOIIHHCS
OT KOHCTPYKI[MH YKa3aHHOTO SIIEPHOTO PeaKkTopa.

61. Cuctema 1o 1m.52, Takke coaepKaiias COJTHEIHYIO TETUIOBYIO YCTAHOBKY, HAXOSIIYIOCS B TETUIOBOM
COOOIIEHNHU C CHCTEMOW aKKyMYJIMPOBaHHUS TEIlIa.

62. Cucrema 1o 1.52, Takke CoJeprKalias BETPOBYIO TEIJIOBYIO YCTAHOBKY, HaXOMSIIYIOCS B TETUIOBOM
COOOIIIEHHUH C CHCTEMOW aKKyMYJIMPOBaHHUS TEIIA.

63. CucreMa 1o J000My MPEANIECTBYIOMEMY MTyHKTY, B KOTOPOH SACPHBIN PEaKTOP OTIEICH OT CHCTEMBI
AKKyMYJIMPOBAHUS TEIUIA U CHCTEMBI BBIPAOOTKH SHEPTHUH.

64. Cucrema 110 J11000My IPEANIECTBYIONIEMY ITYHKTY, TAK)KE COJEpIKallasi FTeHepaTop BOJOPOA, KOTOPBIHA
MOJTy4YaeT TEIUIOBYIO SHEPTHIO JUIsl IIPOM3BOJICTBA BOIOPOIA.

65. Cuctema no 1.64, B KOTOpPOil reHepaTop BOAOPOJA COACPIKUT IACKTPOITHU3ED.

66. Cucrtema 1o .65, B KOTOpOii reHepaTop BOAOPOa FreHEPUPYET BOAOPO OCPEACTBOM MPOLIEcca BBICO-
KOTEMIIEpaTyPHOTO 3JIEKTPOJIN3a.

67. Cuctema 1o 11.64, B KOTOPOH TeHEPaTOp BOAOPOA BhIpabaThIBaeT BOJIOPO B TpoOIecCce MapoOBOTO PH-
(hopmuHTa IPUPOTHOTO Ta3a.

DOOPMYVYIJIA N30BPETEHUA

1. UHTerpupoBanHas sHEpreTHIecKas CHCTEMa, CoJepKalas:

SIICPHBIA PEaKTop, UMEIONIMH HOMHMHAIBHYIO MOIIHOCTb, PACIOJIOKEHHBIH Ha SJEpHOM OOBEKTE, OKpY-
JKEHHOM TPaHUIEH sIIepHOTO 00BEKTa, IPUUEM IPaHHLIA SIEPHOTO 00beKTa 00pa3oBaHa OJHUM MM HECKOJIBKHU-
MU OapbepaMu, MPENSTCTBYIOMNMHE JOCTYITY K SIIEPHOMY OOBEKTY ¥ MMEIOIIMMHU OXpaHseMble TOUKH JIOCTYIa K
HEMY,

CHCTEMY aKKyMYJIMPOBaHHS TEIUIOBOW HHEPTUH, PACIOIOKEHHYIO CHapY)K{ TPaHHIBI SIEPHOTO O0BEKTa,
MPUYEeM CHCTEMa aKKyMYIMPOBaHUS TEIUIOBOM SHEPTHH HAXOAUTCS B TEIUIOBOM COOOIICHHH C SACPHBIM PEaKTo-
poM, u

cUCTEeMY BBIPaOOTKH 3HEPTUH, HAXOIIIIYIOCS B TEIUIOBOM COOOIIEHUH C CHCTEMOH aKKyMYJIHPOBAaHUS Te-
TUTOBOW DHEPTHH, IPUYEM CHCTEMa BBEIPAOOTKH YHEPTHH PACIOIOKEHA CHAPY)KU TPAHHUIIHI SAEPHOTO 00BEKTa U
MMeeT HOMHHAIBHYIO MOIIHOCTh, KOTOPAsk IPEBHIIIAET HOMUHAIBLHYIO MOIITHOCTD SJICPHOTO PEaKTopa.

2. Cucrema 1o 1.1, B KOTOpOif cucTeMa akKyMYJIMPOBaHHUS TEIUIOBOH YHEPIMU HAXOIHUTCS B TEIUIOBOM CO-
OOILEHNY C SIEPHBIM PEAKTOPOM ITOCPECTBOM CHCTEMBI TIepeauy SHEPTHH.

3. Cucrema 1o 1.2, B KOTOPOH CHCTEMa MEpeAadr PHEPIHH COAEPKUT KOHTYP TEKy4del cpenbl, KOTOPBIH
CO3/J1a€T 3aMKHYTBIH KOHTYP MEXIY SIIEPHBIM PEaKTOPOM M CHCTEMOW aKKyMYJIMPOBAaHUS TEIIOBOH SHEPTHH.

4. Cucrema 1o 11.3, B KOTOPOH KOHTYp TeKy4el cpelbl CUCTEMBI TIepeaadt YJHEPIHU HaX0ANUTCS B TEINIOBOM
COOOIICHNN C ANEPHBIM PEAKTOPOM IOCPEACTBOM IIEPBOTO TEIULIOOOMEHHUKA M B TETIOBOM COOOIIEHUH C CHC-
TEMOW aKKyMYJIHPOBAHH TEIUIOBOH SHEPTUH ITOCPEICTBOM BTOPOTO TEIUIOOOMEHHHUKA.

5. Cuctema 1o 1.4, B KOTOPOM KOHTYP TEKy4er Cpeibl COAECPIKUT COJIb B KauecTBe paboueii TeKydel cpeibl.

6. Crucrema 110 11.1, B KOTOPO# IpaHHUIIA SAEPHOTO 0OBEKTA COACPKHUT OTPaKICHHUE.

7. Cuctema 110 1.1, B KOTOPO# CUCTEMa aKKyMYJIMPOBAHUSI TEIUIOBO YHEPTHU UMEET EMKOCTh aKKyMYJIH-
POBaHUS TEIUIOBOW YHEPTUH, KOTOPAas MPEBHIIIacT HOMUHAIBHYIO MOIITHOCTH SIICPHOTO peakTopa.

8. Cucrema no 1.1, B KOTOpoO#i crcTeMa BBIpA0OTKH SHEPTUHM HAXOIUTCS B TEIUIOBOM KOHTAKTE C CHCTEMOM
AKKyMYJIMPOBaHHMS TEIUIOBOI SHEPTUH MOCPEACTBOM CHCTEMBI JI0CTaBKH YHEPTHH, HCIOJIb3YIOIIEH pacIiaB COIH
B KauecTBe paboyeil TeKy4el cpepl.

9. Cucrema 1o 1.1, B KOTOPO# SAEPHBIA PeaKTOp MPEACTAaBISET COO0I MEpBBIN SACPHBINH PEaKToOp, MPHYEM
cHcTeMa JOTIOJIHUTENIBEHO COJEPIKUT BTOPOH SIIEPHBIN PEaKTop, HAXOASIIMIACS B TEIUIOBOM COOOLICHUH C CHCTeE-
MOM aKKyMYJIUPOBaHHUS TEIJIOBOM SHEPTHU.

10. Cucrema 1o 1.9, B KOTOPOW BTOPOH SAEPHBIA PEAKTOpP PACIIONONKEH Ha BTOPOM SIEPHOM OOBEKTE
BHYTPH TPaHMIIBI BTOPOTO SIIEPHOTO OOBEKTA, a CHCTeMa aKKyMYJIHPOBAHUS TEIUIOBOW YHEPTUU U CHCTEMa BBI-
pabOTKM PHEPTHHU PACTIONOKEHBI CHAPYKU TPAHUIIBI BTOPOTO SIIEPHOTO 00BEKTA.

11. Cucrema 1o 1.1, JOMOJTHUTENBEHO COAEpIKAIIasi COTHEUHYIO TEIJIOBYIO SHEPIeTHIECKYIO CHCTEMY, Ha-
XOJISIITYIOCS B TETFIOBOM COOOIIIEHHUH C CHCTEMOH aKKyMYyTHPOBaHUS TEILIOBOI SHEPTHH.

12. Cucrema 1o 1.1, TONOJHUTENBHO COJiep Kalasi 30Hy aBapUifHOTO IIAHUPOBAHMS BOKPYT SIIEPHOTO pe-
aKToOpa, IpUYEM CHCTEeMa aKKyMYJIMPOBAaHUS TEIJIOBON YHEPTUH U CHCTEMa BBHIPAOOTKM SHEPIUHU PACIIOJIOKECHBI
CHapy>k! 30HBI aBapUIHOTO IUIAHUPOBAHHSI.

13. Cuctema 1o 1.1, B KOTOpOi AAEpHBIN PEAKTOpP COAEPAKUT KOPITYC, HEPBUYHBIN KOHTYpP TEILIOHOCUTES,
PpacroyioXKeHHbIH BHYTPH KOpITyca peakTopa, ¥ NMepBUYHBIN TEINIOOOMEHHHK, HaXOSIIUNCS B TETJIOBOM CO00-
IIEHUHN C IEPBUYHBIM KOHTYPOM TETFIOHOCHTEIISI.

14. Cuctema 1o 1.13, B KOTOpO# NIEPBUYHBIN TETUIOOOMEHHUK TPECTABIISIET COOOH HATPHII-COJICBOM TeTl-
JI00OMEHHHK.

15. MaTerpupoBaHHas SHEpTeTHIeCcKas CUCTEMa, CoIeprKanias:

SIIEPHBIA PEaKTOp, PACIOJOKCHHBIA Ha SAEPHOM OOBEKTE, OKPYKCHHOM TPAHHUICH SIIEPHOTO OOBEKTa,
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TpUYEeM TPpaHUIA SACPHOTO 00BEKTa 00pa30BaHA OJHUM WIIM HECKOJIBKUMHE OapbepamH, MPETATCTBYIOMIUMU J0-
CTYIy K SJICPHOMY OOBEKTY W UMCIOIIUMHU OXpaHsIeMbIC TOYKH JOCTYIA K HEMY, IPHYEM SIICPHBIA PEaKTOp UMe-
€T KOPITyC ¥ IMEET HOMHHAJIbHYIO MOIITHOCTb,

TEIUIOOOMEHHUK, PACTIONIOKEHHBIN BHYTPH KOpITyca peakTopa, IpHIeM TEIUIOOOMEHHHUK BBHITIOJIHEH C BO3-
MOJKHOCTBIO O0ECTIE€UeHHSI TEIUIOBOTO KOHTaKTa MEPBUYHOTO TEIIOHOCUTENS, HAXOMAIIETOCS BHYTPH KopITyca
peaxTopa, C COJIEBBIM TEIUIOHOCUTEIEM, HAXOJIIIUMCS B KOHTYpPE TeTITIOHOCUTEIIS,

CHCTEMY aKKyMYJIHPOBAHHS TEIUIOBOI 3HEPTHH, PACIIONOKEHHYIO CHAPY KU IPaHUIIBI SIEPHOTO 00BEKTa, U
BBITTOJIHEHHYIO C BO3MOKHOCTBIO TIOTYYEHHUS TEIIOBOM YHEPTHH OT COJICBOTO TEIUIOHOCHUTENSA B KOHTYpE TEILIO-
HOCHTEJIS, U

CHUCTEMY BBIPAOOTKH DHEPTUU, HAXOJSAIIYIOCS B TEIUIOBOM COOOIICHUU C CUCTEMOU aKKyMYJIHMPOBaHUS Te-
TUTOBOW 3HEPTUH, IPUYEM CHCTEMa BBIPAOOTKH YHEPTHU PACIIONI0KEHA CHAPY)KU TPAHUIIBI SACPHOTO OOBEKTA U
MMeeT HOMUHAJIBHYIO MOIIIHOCTb, IPEBBILIAIONIYI0 HOMUHAJIbHYIO MOILITHOCTD SIIEPHOTO PEAKTOpA.
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