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Ha SOCPHOM OObeKTe. ATOMHas TEIUIOBAasg CTAHLUUS TMPOM3BOIMUT TEIUIOBYHD SHEPIHIO, KOTOpas
TPaHCIIOPTUPYETCS] B CUCTEMY aKKyMYJIMPOBaHHS TEIUIA, PACIIOIOKEHHYIO CHAPYXKH SIIEPHOTO O0BbEKTa.
CucreMa aKKyMyJIMPOBaHHUS TEIUIA HAXOOHUTCS B TEIDIOBOM KOHTAKTE C CHCTEMOH BBIPAaOOTKH DHEPTHUH,
KOTOpasi TaKKe pacIoliOKeHa YOaJeHHO OT sIepHOro oObekra. TakuMm 00pa3oM, aTOMHas TEIUIOBas
CTaHIMA MU30JIMPOBaHa U OTCOCAUHEHA OT CHUCTEMbI B]:lpa6OTKl/I OHEPIruu. AToMHas TemioBas CTaHIUA
MOXET ITOCTaBJIATHh TEIUIOBYIO SHEprHro ¢ Temmeparypoi Bbme 800°C mnm Ooree I XpaHEHHUS B
CHCTEME aKKyMYJIMPOBaHHUS TEIUIOBOIl SHEPrHU IO TEX IOp, IIOKa OHA HE IOHANOOWTCS, HApHUMED,
JUIsL TIPOMBINUIEHHOTO TEIUIa, MPOM3BOJCTBA JJIEKTPORHEPrHMHM WIM Juisi Jpyrux uenei. Cucrema
aKKyMYJIMPOBAHUS TEIUIA HE 3aBHCUT OT UCTOYHMKA, IIPH 3TOM OUH HJIM HECKOJBKO JOIIONHHUTEIBHBIX
TEHEePaTOPOB TEIUIOBOW YHEPIHH, TAKUX KAK JIOMOJHUTEIBHBIC SICPHBIC PEAKTOPBI, CONTHEYHBIC TEIIOBBIC
JJIEKTPOCTAHIIMK WM JPYyTrUe TeHEePaToOpbl TEIUIOBOW 3HEPrHH, MOTYT OBITh MOIKIIOUEHBI K OOIICH
CHCTEME aKKyMYJIUPOBAaHUS TeIUIa U CHCTEME BBIPAaOOTKH SHEPTUH.
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ATOMHASA TEIIJIOBAS CTAHIUA C TEHEPUPOBAHUEM
3JIEKTPOOHEPTHH B PEXHUME CJIEJOBAHHS 3A HATPY3KOM

INEPEKPECTHAA CCBhIJIKA HA POJICTBEHHBIE 3AABKI

[0001] B cootBercTBum ¢ naparpadom 119(e) I'naBbr 35 CBona 3akonos CIIIA, npuoputer
HACTOSILIEH 3asBKU 3asIBJIIETCS 110 AaTe nojadu npeasaputenbroi 3asBku CLIA Ne 62/833 623,
noganHoi 12 anpens 2019 r., u npensapurensHoit 3asBku CIIIA Ne 62/929 003, nmoganHo# 31
okts0pst 2019 r., obe m3 kortopeix o3arnmaBieHbl «KATOMHAS TEITJIOBASA CTAHLIUA C
I'EHEPUPOBAHUEM  JJIEKTPOSHEPTMM B  PEXMME  CJIEJOBAHHA 3A
HAFPY3KOPI», OMUCAHUSl KOTOPBIX IMOJHOCTBIO BKJIKOYEHbl B HACTOSALIUM JTOKYMEHT

NMOCPEACTBOM CCBIJIKH.

IMPEATIOCBIJIKHN

[0001] Obnacte HacTOALIETO U300PETEHUs OTHOCUTCS K SIEPHBIM peakTopam, a Ooee
KOHKPETHO, K SIIEPHBIM PeakTopaM i BBIPAOOTKH TeIUia ¢ YJIYYIIEHHOW Oe30MmacHOCTBI0 H
CIOCOOHOCTBIO Pa0OTHI B pEXKUME CIIEIOBAHUS 32 HATPY3KOH.

[0002] B cOOTBETCTBUM C M3BECTHBIMH CIOCOOAMH M CHCTEMAaMU Ui BbIPAOOTKH
SIEKTPOIHEPTHHU U3 SIIEPHOTO peakTopa TpeOyeTcsi, YTOObI SIAEPHBII PEakTop MpOoLIes Cepbe3HOe
IUIAHUPOBAHKE, CTPOUTENBCTBO M 00sI3aTENIbHOE JIMLIEH3UPOBAHKUE PATUALIMOHHON YacTH Tepen
3alyCKOM peakTopa. SAaepHbI peakTop TOAKIIOYEH K SHEPreTUYeCKOMYy LMKy JJIs
npeoOpa3oBaHus SIAEPHOUN TEIJIOBOW SHEPTUU B 3JIEKTPUYECTBO, OOBIYHO C MOMOIINBIO MapOBOU
TypOUHBI, MCIONB3YIOMEH BOAY B KaudecTBe pabodero Tena. HecMoTpst Ha TO, 4YTO simEpHbIE
peaxkTopsl, paboTaroINe TAKUM O00pa30M, CYIIECTBYIOT YK€ HECKOJIbKO NECATUJICTHIA, TUITMIHAS
YCTAHOBKA UMEET HECKOJIbKO HETOCTATKOB.

[0003] Hanpumep, pagualmoHHas 4acTb, KOTOpasl COAEPIKUT 30HY PEaKTOpa, CUCTEMBI
MaHHUMYJIMPOBAHUS TOIUTMBOM W CHCTEMBbI MPeoOpa3oBaHMsI SHEPTUH, OOBMHO paboTaer mpu
BBICOKHMX TeMIIepaTypax W AABJICHUSX, 4TO TpeOyeT OONBIINX 3aIMUTHBIX KOHCTpyKImid. Kpome
TOTO, KOHCTPYKIUS, PACIOJIOKEHHAas Ha SIIEPHOM OOOPYIOBaHWH, TaKXkKe JOJDKHA OBITh
MIPOUHCIIEKTUPOBAHA U JOJKHA MOJYYUTh aTOMHYIO JIMLIEH3UIO OT PETyJIUPYIOLIEro OpraHa ajis
SKCIUTyaTalLWH, YTO SIBJIAETCS JIUTEIbHBIM U JOPOTOCTOSIIIUM MEPOIIPUATHEM.

[0004] Kpome Toro, peaktop moasepraercs OajgaHCy aBapUWHBIX OCTAHOBOB CTAHIIHH,

KOTZla HEUCIpaBHOE OOOPYAOBAaHUE BBI3BIBAET ABTOMATHYECKUN OCTAHOB aTOMHOW CTaHLIUM.
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Hakonen, aToMHast 3JEKTPOCTAHIMSI HE pacCUMTaHa Ha OBICTPOE M3MEHEHHE MOIIHOCTH H,
CJIEZIOBATENIbHO, HE MOXKET 3 (EKTUBHO OTCIEKNUBATD TOTPEOHOCTh B HArPY3KE OT 3JIEKTPUIECKOM
CETH.

[0005] Hecmotpss Ha TO, YTO aTOMHBbIE CTAHLUU TMPENJIAral0T MHOTOYMCIEHHBbIE U
3HAQUMUTENbHbIE TNPEHMYLIeCTBA IO CPaBHEHUIO C JpyrumMu  (GopMamMH IPOU3BOACTBA
ANIEKTPOIHEPTHH, OBLIO OBI JKETATENBHO 00ECTIEYUTh YCOBEPIISHCTBOBAHUS, KOTOPBIE MPUBOSAT K
Oonee OesomacHOM, Oonee rHOKOH M 3(P(EKTUBHONW CHUCTEME ISl BBIPAOOTKH, XPAHEHUs W
npeoOpa3oBaHMsl TETIOBON SHEPTHH, a TAK)KE IPYyTUe MPU3HAKH, KOTOPbIE CTAHYT OYEBUIHBIMU

N3 MOCJICAYIOLIETO OIMUCAaHUS.

CYIIHOCTDb U30BPETEHUA

[0006] B cooTBeTcTBUHM C HEKOTOPHIMH BapUaHTAMH BBIMOJIHEHMs, aTOMHas
3JIEKTPOCTAHIUS MOKET OBITh PEKOH(PHUTYPUPOBaHa, IEPEKOMIIOHOBAaHA U padoTaTh KaK aTOMHAs
TEIUIOBAsl CTAHLIMS, YTO O0ECIeYrBaeT MHOTOYUCIIEHHbIE MTpenMyliecTBa. Hanpumep, aTomHas
3JNIEKTPOCTAHIMS MOXKET OBITh PEKOH(PUTYPUPOBAHA U HKCIUTYaTUPOBATBHCS JUI BBIPAOOTKH
TEIUIOBOM  3HEPrUM,  KOTOpas  MOXKET  TPAHCHOPTUPOBATBCS ~ AUCTAHLUHUOHHO B
TEIUIOAKKYMYJIUPYIOLIYIO CUCTEMY. TeIioakKyMyJaupyroas CUCTEMA, B CBOIO OY€PEdb, MOXKET
ObITh COENMHEHA C YCTAaHOBKOH NpeoOpa3oBaHUs 3HEPIUH, KOTOpas MpeoOpasyeT TEeIUIOBYIO
SHEPIrUI0 B IPOMBILIUIEHHOE TEIIO, 3JIEKTPUYECTBO WM MCIOJIB3YETCS ISl APYTUX IOJIE3HBIX
neneil. Pa3Bs3bIBast siiepHBINA PEaKTOP OT HEAEPHOro 0OOPYOBAHUS CTAHIMH, BKIIFOUAsi CUCTEMY
npeoOpa3oBaHus YHEPTUH, MOKHO PEAN30BATh MHOXKECTBO NPEHMYIIECTB.

[0007] Hanmpumep o0si3aTeNIbHOE JTMLIEH3UPOBAHHE MOXKET BBIMOJHATHCSI HAMHOTO OoJee
3¢ (eKTUBHO, KOT/Ia B paAHALIMOHHON YaCTH YCTAHOBJIEHO MEHbINE 00OpyAOBaHUs. B HEKOTOPBIX
SIEPHBIX PEAKTOpPax TEIUIOHOCHUTENEM SIBISAETCSA KUAKUN MeTal, Hanpumep, Hatpuid. Korma
HATPUI BCTYNAET B KOHTAKT C BOJOW, BOSHUKAET 3K30TEPMUYECKAs] U SHEPTETUUYECKAs pEaKLUs, U
JOJDKHBI OBITH MPENyCMOTPEHBI CHUCTEMBbI O€30MACHOCTH, YTOOBI TOAABHTH 3Ty PEAKLHUI0 U
CAEpKaTb 3Ty PEAKLUIO, €CIM OHA MPOU30iAeT. binarogapsi pa3MeIleHu0 MapoBOH yCTAaHOBKU
YIAJIEHHO OT PEaKTOpa, PEaKTOpP, TEM CaMbIM, H30JIUPOBAH OT JIFOOBIX BOJOCOAEPIKAIUX CHCTEM,
KOTOpbIe OOBIMHO MOTYT HCIIOJIb30BAThCS BMECTE C ATOMHOM 3JIEKTPOCTAHIINEH.

[0008] Kpome TOro, HECKOJIbKO aTOMHBIX TETUIOBBIX CTAHLIMA MOTYT OBITh TIOIKITFOYEHBI K
o0Immel TerIoaKKyMyJIHPYIOLIeH CUCTeMe, YTO OOEeCIeYrBAaeT MPEUMYIIECTBA C TOYKH 3PEHHS
3aTpaTt ¥ BPEMEHHU Ha CTPOUTEIBCTBO, TPOCTOTY OOCIYKIUBAHMUS, IIOCKOJIBKY OJUH UM HECKOJIBKO
PEaKTOPOB MOTYT OBbITh OCTAHOBJIEHBI 0€3 BO3JEMCTBUS HA BCIO aTOMHYIO TEIUIOBYIO CTAHLIHUIO,

MMPpUYEM aTOMHAas TCILJIOBAsA CTAHLIUA MOKET 3(1)(1)6KTI/IBHO AOCTaBJIATDH Oonbiie OHEPIruu B N€puoa



BBICOKOTO CIpOCa, 4YeéM OHa Morja Obl JOCTaBUTb, €Cid Obl OHa ObUla TOIKIFOYEHA
HETOCPEICTBEHHO K CHCTEME MPeoOpa3oBaHus SHEPTHHL.

[0009] B mocneayroiiemM ONUCAHWUU MPEACTaBIEHbl KOHLEMLUUU, KOTOPbIE MpPeararoT
MPOPBIBHOM NOTEHIMAN [Jii 5KOHOMHMKH YCTAHOBKM SIIEPHOTO PpPEaKTOpa C HATPUEBBIM
TEIUIOHOCUTEJIEM, & TAKXKE€ aTOMHBIX 3JIEKTPOCTAHLIMM, UCIOJB3YIOIUX APYyrue BUAbI TOIJIUBA,
TEMJIOHOCUTEM U TEXHOJOTHH. DTH MPOPBIBBI MOTYT OBITh PE3YJIbTATOM MEPEOCMbBICICHHS
TEXHOJIOTHH JJIsl CHUIKEHMsSI 3aTpaT U HEOINpeneSeHHOCTH rpaduka WM pacIiMpPEHUs] TOTOKOB
JOXONIOB, HAMPUMED, MyTEM MOCTAaBKH 3JICKTPOIHEPTHH U TeIuia notpedurensMm. B nonomHeHue k
SKOHOMHYECKUM MPEUMYILIECTBAM, OOECNedYeHUe BO3MOKHOCTU pEIIeHHs TMOJUTHYECKUX
npobyieM (HaJEeKHOCTb CETH, YCTOHYMBOCTh K PACHPOCTPAHEHUIO OpPYKHS, BO3MOXKHOCTB
JKCIIOPTA, JIETKOCTh Pa3MELIEHUs U T. 1.) SIBJsieTCss (PaKTOPOM, MO3BOJISIFOINUM PEan30BaTh 3TH

MIPEUMYLIECTBA.

KPATKOE OITMCAHUE YEPTEXENU

[0010] Jlyummee moHMMaHWE OCOOCHHOCTEH, MPEUMYINECTB M MPHUHLIMIIOB HACTOSIIETO
u3o0peTeHust OyAeT MoydeHo Mpu OOpalleHHH K MOCIeNyIeMy MOAPOOHOMY OMNHCAaHUIO, B
KOTOPOM H3JIaratoTCsl WILTFOCTPATUBHBIC BAPUAHTHI BBITIOJHEHUSI U COMPOBOXKAAIOLINE YEPTEXKH,
Ha KOTOPBIX:

[0011] ®wur.1 uzoOpaskaeT TUITMYHYK aTOMHYIO 3JIEKTPOCTAHLIUIO;

[0012] @ur.2 nzobpa’kaeT aTOMHYIO TEIUIOBYIO CTAHLMIO, OTHAENIEHHYIO OT YCTAaHOBKU
BBIPAOOTKH 3JIEKTPOIHEPTUH, B COOTBETCTBUU C HEKOTOPbIMH BAPUAHTAMMU BBITTOJIHEHHUST,

[0013] ®wur.3 wusobpakaeT aTOMHYK TEIJIOBYK) CTaHIHMIO, COEIMHEHHYIO C
TETJIOAKKYMYJTUPYIOIIEeH YCTAHOBKOMH, B COOTBETCTBUU C HEKOTOPBIMHU BapHAaHTAMH BBIOJTHEHUS,

[0014] ®ur.4 uzobpaskaeT aTOMHYIO TEIJIOBYIO CTAHIIMIO, COSNMHEHHYIO C yIaJeHHOU
TETUIOAKKYMYJIUPYIOIIEH YCTAHOBKOH ¢ HE00SA3aTEbHBIM aKKYMYJIITOPOM TEIUIA, B COOTBETCTBHU
C HEKOTOPBIMHU BapUAHTaMU BBITIOJIHCHHSI,

[0015] @Dur.5 uzobpakaer aTOMHYIO TEIUIOBYIO CTAHIIMIO, COSNMHEHHYIO C yIaJeHHOU
TETUIOAKKYMYJIUPYIOIIEH CHUCTEMOW, KOTOpas COEAMHEHAa C BHEIIHUMHM Harpy3kamu, B
COOTBETCTBUU C HEKOTOPHIMH BapUAHTAMH BBIMIOJTHEHUS,

[0016] Dur.6 u3obpaskaeT WILTFOCTPATUBHOE MPOMBIIIJICHHOE OTOIUICHHE U TpeOyembie
TEMITepPaTyphI,

[0017] ®ur.7 uzobpaxkaer SHEPreTHYECKYI0 CHUCTEMY, B KOTOPOW, B COOTBETCTBHH C
HEKOTOPBIMU BapHUAHTAMH BBIMOJHEHHUS, HECKOJIBKO HCTOYHUKOB TEIUIa COBMECTHO UCIIOIb3YIOT

OOIIyI0 CUCTEMY aKKYMYJIMPOBAHHUSI TEILIa U TPeoOpasOBaHUs SHEPTUH,
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[0018] ®ur.8 uzobpakaer >HEPreTHYECKYID CHUCTEMY, B KOTOPOW, B COOTBETCTBHH C
HEKOTOPBIMU BapUaHTaMH BBIIMOJHEHHUS, HECKOJIBKO HCTOYHUKOB TEIUIa COBMECTHO UCIIOIB3YIOT
O0IIyI0 CHUCTEMY aKKyMYJIMPOBaHHs TeIUla M MpeoOpa3oBaHUs SHEPrUU € BCIIOMOTaTeIbHOM
CHCTEMOM ITHUTAHUSI,

[0019] ®ur.9 uzobpakaer aTOMHYIO TEIUIOBYIO CTAHLIMIO, COSIUHEHHYIO C YHaJIeHHOMN
TETUIOAKKYMYJIUPYIOLIEH CUCTeMOM, CBSI3aHHON C BHELIHUMH HArpy3KaMu U JOMOJHHUTEIbHBIM
TEIJIOBBIM HCTIOJb30BAHUEM, B COOTBETCTBHH ¢ HEKOTOPBIMH BapHaHTaAMH BBITIOJIHEHUS,

[0020] @wur.10 u3obOparkaer THOPUAHYIO HSHEPreTUYECKYID CHCTEMY, B KOTOpPOH, B
COOTBETCTBUM C HEKOTOPBIMH BapUAHTAMH BBITIOJTHEHHS, HECKOJBKO (OPM TeHEpaTOpOB
TETUIOBOW SHEPTHH MOAKIIOYEHBI K O0IIel crcTeMe akKyMyJIMPOBAaHUS TeIula U o0Iell cucreme
npeoOpa3oBaHus SHEPTHU, U

[0021] ®ur.11 w3o0paskaeT HEPreTHUYECKYIO CHUCTEMY, B KOTOPOW, B COOTBETCTBUU C
HEKOTOPBIMH BApUAHTAMHU BBINIOJHEHUS, SOEPHBIA OJOK OTHOEeNeH OT CHJIOBOro OJioka

MHTETPUPOBAHHBIM OJIOKOM aKKyMYJIHPOBAHUS SHEPTUH.

ITOAIPOBHOE OITMCAHUE

[0022] Tlocnenyromee moapoOHOE omucaHue oOecrneynuBaeT Jiydyllee [MOHUMAaHHE
NPU3HAKOB U NMPEUMYILIECTB H300pETeHNH, ONMMCAHHBIX B HACTOSINEM OIMUCAHUH, B COOTBETCTBUU
C PAacKpBITBIMH B HACTOSALIEM AOKYMEHTe BapuaHTaMu BbINOJaHeHHs. HecMoTps Ha TO, 4TO
noApoOHOE ONHMCaHHE COAEPXKUT MHOTO KOHKDETHBIX BapUAHTOB  BBINOJHEHHs, OHHU
NPEACTABICHbl TOJBKO B KauecTBE IpUMepa U HE JAODKHBI PacCMaTpUBATBCA — Kak
OrpaHUYMBAIOLINE 00BEM PACKPBITHIX B HACTOSIIIIEM TOKYMEHTE H300peTeHUH.

[0023] B To Bpemsi Kak CTOMMOCTb SIA€PHON HSHEPrUU Ba’kKHA U 3aCiIy’KMBAeT BHUMAaHUS,
JOXOJIHAs YaCTh U MOJUTUYECKUH aCeKT siIepPHON SHEPTeTUKU B PABHOI CTENEHU 3aCIyKUBAIOT
BHUMaHUs. CTOMMOCTh AaTOMHOH SHEpruM Oblla BaKHBIM IIOKa3aTeJeM IMPH OMHUCAHUH
KOMMEpPYECKON  NpPUBIEKATENbHOCTM  IPU  BBIXOJAE  HA  CTPOrO  PEryJUPYEMBIH,
KOMMEPLHAJIM3HPOBAHHBIA PBIHOK MPOU3BOICTBA AJIEKTPOIHEPTHH ¢ Oa30BOH Harpy3koil. [Tonck
MIOJIXOJIOB K CHIDKEHHIO HOPMAaTUBHOTO OPEMEHH U PACHIIMPEHHUIO BO3MOYKHOCTEH KOMMEPUYECKOTO
pBIHKAa SIBJISIETCSl KJIIOUOM K PEBOJIIOLIMOHHBIM 3KOHOMMYECKUM H3MEHEHUSIM, KOTOpbIe
YBEJIMYUBAIOT JOXOJbl IPH YMEPEHHOM YBEJIWYEHMM 3aTpaTr. TeXHU4YecKue pelIeHus
NOJIUTUYECKUX MPOOJIEM TaKKe MMEIOT CTPATernvecKoe 3HaueHHe, KOTOPOe TPYAHO YIIOBHUTH,
OLICHHBass CTOUMOCTb CTPOMTENBbCTBA B OJHOUYache. LCMonb30BaHHE HENOOLIEHEHHBIX B
Hacrosmee Bpems (aKkTOpoB, Takux Kak orcyrcTBue BbiOpocoB CO2, ¢ BO3MOXKHOCTBHIO

UHTErpanu co Bce OoJjiee AMHAMUYHOHN 3JIEKTPUUYECKON CEThIO, CTaHeT Oojiee IIEHHbIM B



Omkaime 1ecATHIETHSL.

[0024] TIomumo mpobseM ¢ 3KCIUTyaTallMOHHBIMU PAacXOAaMU B OTHOLIEHHUH SIAEPHOMN
SHEPI'HH, CBSI3aHHBIMHU CO CJIEIOBAHMEM 34 HArPy3KOH, MPOU3BOACTBO 3JIEKTPOIHEPTHHU ¢ Oa30BOM
Harpy3koil He MMeeT BO3MOKHOCTH OTCJIEKUBATh OXOJ, MMOCKOJIBKY LIEHbI Ha 3JEKTPOIHEPTHIO
MEHSIOTCSI B TEYEHHE JHS, KaK «IHMKOBBIE» 3JIEKTPOCTAHIMHU (HAIPUMEp, SJEKTPOCTAHIIMY,
KOTOpbIE MOTYT pabOTaTh TOJBKO TOT/A, KOTAA CYLIECTBYET BBICOKHI MM MUKOBBIN cripoc). s
MIOBBIIIEHHSI KOHKYPEHTOCMOCOOHOCTH SITEPHON SHEPTreTHKH B MEHSIOIIEMCS] YHEPreTHUECKOM
gaHamadTe HEOOXOAMMBbI MPOU3BOACTBEHHBIE W TEXHOJOTHUECKHE WHHOBALIUH, KOTOpPbIE
NO3BOJIIT SIAEPHOIN 3HEpPreTHKe padoTaTh HAa IMOJHYK) MOIIHOCTh M MOJYYHTb JOCTYN K
BO3MOYKHOCTSIM PBIHOYHBIX CIEKYJISIHA B IOMOJHEHHE K NMPOU3BOACTBY 3JIEKTPOSHEPTHUU HA
NOJIHYIO MOIIHOCTh. B TO Bpems, Korja LeHbl Ha 3JIEKTPOIHEPTHIO HUXKE CeOECTOMMOCTH H3-3a
nepeboeB B UCIIOIb30BAHUN BO30OHOBIISIEMBIX HCTOUHIKOB SHEPTUH, aTOMHBIM 3JIEKTPOCTAHLIHSIM
TpeOyeTcsi ajlbTepPHATUBHBIA NPOM3BOACTBEHHBIH KaHAJl BMECTO OJHOIO TOJNBKO CIIpoca Ha
3JIEKTPOIHEPTHIO CO CIIEIOBAHMEM 3a HArpy3KoH. DTO MPHHLIUIHAIBHO TPeOyeT MOHMMAaHHUs
KOHKYPEHTHBIX ~TPEUMYINEeCTB AaTOMHBIX CTaHUMH 1O CPABHEHUIO C IEPHOAWYECKU
BO300OHOBJISIEMBIMH HCTOYHHKAMH 3HEPTUU. JTH KOHKYPEHTHBIE NPEHMYIIECTBA MPHUBOASAT K
KEJTAHUI0O M BO3MOXKHOCTH COBMEIIEHHs C APYTUMH IPOU3BOJACTBEHHBIMHU IPOLIECCAMH UL
JOOCTIDKEHUsI SKOHOMHHM 3a CUeT KOHLEHTpPAalMd B IIpoLieccax IPOU3BOACTBA JHEPTUU U
W3rOTOBJICHUS.

[0025] OngHOM U3 OTIMYUTENBHBIX XapAKTEPUCTUK SEPHON SHEPTEeTHKHU MO0 CPABHEHUIO C
BETPOBOM, COJIHEYHOH M JPYI'MMH BO30OOHOBJSIEMBIMH HCTOYHHUKAMH SHEPTUH  SIBJISETCS
KOHLICHTPHUPOBAHHAST MOLIHOCTh HAa BaJly O BBIPAOOTKU 3JEKTPOSHEPTHH U TEIUIOBBIICIICHHSL.
Hcnonb30BaHME 3TUX PA3TUYUN MOXKET OMpPEIeUTh KOHKYPEHTHbIE IPEUMYIIECTBA B MIEPHOIBI
NPOM3BOJCTBA YHEPTHU MO HU3KUM LieHaM, YToObI b0 Oonee 3pPEeKTUBHO XPAHUTh SHEPTHIO,
au00 TMPOW3BOAWUTH APYrod TOBAPHBIA NPOAYKT. MHOrME NpEennpusiTis MO IMPOU3BOACTBY
3JIEKTPOIHEPTHH UCTIONB3YIOT MAPOBOI IUKJ PaHKWHA 17151 TpeoOpa3oBaHusl TEIIOBOM SHEPTHH B
3NEKTPUUECTBO. XOTs MPeodpa3oBaHNe MOIIHOCTH HA BAJy B 3JIEKTPHUUECKYIO BO BPAIIAOIIEMCS
reHepatope umeer Bbicokmi KIIJ[ (98-99%), mpeoOpaszoBaHHe 3JEKTPOIHEPTHH OOpPATHO B
MOIIHOCTb Ha BaJly HEMHOTO MeHee 3 (hekTUBHO (~95%). JlomoNHUTEIbHBIE TOTEPU BO3HUKAIOT
NPY TOBBIIEHUHN HAMPSDKEHHUs AUl Tepenaddl MO JIMHUSAM BJIEKTpPOIepenavyd M MOHWKEHUH
HANpPsDKEHUS IUI JIOKAJIbHOTO moTpebnernus. TouHble MOTEepH OT Mepenadd A0 MOTpedieHHs
3aBHCAT OT MECTOIIOJIOKEHHSI U PACCTOSIHUSI, HO OOIIMEe pacueTHbIE MOTEPH OT MPOU3BONCTBA
SHEPruy Ha aTOMHOM 3JIEKTPOCTAHLIUY 10 MOTPeOIeHNs SHEPTUN Ha OOBEKTE I HTOrO pUMepa

oueHnBaroTcs B 2-4%. KomOunuposannsle notepu K11/ mokasbiBaroT, 4To npsiMasi MOILIHOCTb Ha
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Bany npaer npupoct KIIJI Ha 8-11% mno cpaBHEHUIO C NMPOU3BOJACTBOM 3JEKTPOIHEPTHUH HA
MOLIHOCTb Ha Bajly B IPyroM Mecte. B pesynbrare CylecTByeT NOTEeHUHUAIbHBIN MOrPAHUYHBIN
apOuTpask MEXKAy NMPOU3BOACTBOM 3JIEKTPOIHEPTUU M PabOTOM € MPsIMBIM MPUBOJOM Ha Baly C
JOCTATOYHO MOINHOW CHCTeMOH cueruieHuss U 3yOuartoll mepemaun. CucTeMa CLEIUICHHS U
3yOuaToli mepenauu OyaeT crocoOHA MOJHOCTHIO WMJIM YaCTHYHO MPeoOpa3OBbIBATH MOIIHOCTH
BaJIa B HEBJIEKTPUUYECKYIO MPOU3BOACTBEHHYIO padoTy. 3a1aya COCTOUT B TOM, YTOOBI 3aIyCKaTh
/ OCTaHABIMBATB MPOLECCHI BIUIOTh 10 TMIABATTHOIO MacmTabda u COOTBETCTBYIOLIMX MACCOBBIX
Pacxoa0B MPOAYKTA, YTOOBI MOAAEPKUBATH OTPOMHYIO pabouyr0 HArPy3Ky.

[0026] OmHUM U3 TaKUX MPUMEPOB MOXKET OBITh UCTIOIB30BAHUE AKKYMYJIATOpPA SHEPTUU
cxartoro Bozayxa (CAES) mnu akkymynsatopa sHepruu cxmkeHHoro Bosayxa (LAES), utoOwr
aTOMHBIE 3JIEKTPOCTAHLUM MOTJIM paldOTaTh Ha TOJHYK MOLIHOCTh NPH HU3KHUX IIEHAX Ha
3NEKTPOIHEPTHI0 (M, CIENOBATENbHO, NMPU HU3KOM CIIPOCE HAa 3JIEKTPOIHEPTHI0) 34 CYET
o0ecrieyeHns] MOITHOCTH Ha Bally UIA CXKMDKEHHS BO3AyXa B JIOTOJIHEHHE K OOECTIeUEHHIO
noTpeOHOCTeH B 3JIEKTPO3HEPrUM 0a30BOH Harpy3ku. KpHOreHHBIH CXKIDKEHHBIH BO3IYX,
XPaHSAIIUNACST TPU aTMOC(epHOM AABIIEHHH, BIIOCIEACTBHH MOXKET OBITH HCIIAPEH BMECTE C
OTpaOOTaHHBIM SIIEPHBIM TEIUIOM Uil TPUBEACHUS B JNEHCTBHE TYpOMHBI Il BBIPAOOTKU
sanexktposHeprun. CAES u LAES paccunranbl Ha mMacmTabupoBaHHE XPAHWIHINA B THTaBATT-
JacaX U IPENCTAaBJSAIOT COOOH 3HAYMTENbHYK) BO3MOXHOCTb MJISI YIPABIEHUS OSHEPrueil.
XpaHsIHMACS CXKIKEHHBbIH BO3AYX 3aT€M MOKET MPUBOIAUTH B JIBIJKEHHE TYpOMHY BO BpeMs
NHMKOBBIX LI€H Ha 3JIEKTPOSHEPIHI0, YTOOBI YBECTH ATOMHYIO SHEPreTHUKY OT IIeHOOOpa3OBaHUS
TOJIBKO Ipu 0a30Boil Harpyske. brnaromaps macmrabupyemoctu texnonornii CAES u LAES un
TEXHUYECKOH 3peiocTH OONbIIMX KPUOTEHHBIX pEe3epBYapoOB Il XPAHEHHs CYIIECTBYET
BO3MOXKHOCTh OOBEIMHUTHh KOHLEHTPHUPOBAHHYIO MOILIHOCTb HA BaJy SIIEPHON SHEPreTHKH IS
KPHOT€HHOTO OXJIAKIEHHsT U OTPabOTaHHOE TEIUIO JUIs KUIITYCHUsS CXKM)KEHHOTO BO3JyXa JUIs
npuBona TypOunbel. Takoe codyeraHue BO3MOXKHOCTeH Oynmer Ooinee sddexTuBHBIM, UeMm
obecrieunBaroT TpeOOBaHMA K HACOCAM C 3JIEKTPUYECKHM TPUBOJAOM M TOTPEOHOCTH B
«aKKyMyJMPOBAaHHUH TEIIay MpeanaraeMbix B HacTosimee Bpems TexHonoruit CAES u LAES, uto
naet 0ObEAMHEHHON TEXHOJIOIUH KOHKYPEHTHOE MPENMYIIECTBO IO CPABHEHHIO C JIFOOOH Ipyroit
TEXHOJIOTHEHN B OTAEIBHOCTH. JTa TEXHOJOIHS, MPH COOTBETCTBYIOIIEM PAa3BUTHH, MOXKET OBITh
MOJIEPHU3UpPOBAaHAa Ha CcyliecTBywoIlleM saepHoM mnapke CoeauHeHHbix lllTaToB, KOTOpBIH
npousBoaut 99 I'Bt snexrposHepruu.

[0027] Torma xak Haubomnee BepositHoe ucnonb3oBanne CAES u LAES 3akmrouaercs B
NPOM3BOJICTBE HHEPTHH, Oosee n30HpaTenbHast MePeroHka CXKMKEHHOTO CKaTOro BO3/yXa TaKxkKe

MOXET OaTb IMOTOKU ra30B BBICOKOI'O KAa4C€CTBa B KAUCCTBEC TOBAPHOI'O IPOAYKTA. HpI/IMepOM
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MOXeT OBITh IpPOJaka MOTOKOB YHCTOIO KHUCIOpPOAA IMyTEeM TEeMIepaTypHOH MEPEeroHKH s
MEIMLMHCKUX LesIel WK IPOU3BOJCTBA SHEPTUU AJIsl KOMITAHUHN, KOTOPbIE HAIEIOTCSl YIIPOCTUTD
yJIaBIMBaHUE yIJEpOa, YIAJIUB OCIOKHEHUs, cBsizaHHble ¢ npon3BoacTBoM NOX u SOX nytem
COKUTaHUS TOJIBKO MPHUPOJHOrO ra3a U KUCJIOPOAa. DTO OTKPHIBAET BO3MOXHOCTb COBMECTHOIO
pa3MeLIeH s SJIEKTPOCTAHIHH, paboTaOIUX HA PUPOAHOM rase, ¢ snekrpocranuusimu CAES-
Nuclear qyist ynporenust yiaaBiuBanust yriepoaa. OcraBiunecs: JUCTULTUPOBAHHBIE Ta3bl MOTYT
ObITh HCIIONB30BaHbl M3-32 WX HU3KOH TEMIEpaTyphl, YAEIbHOTO 3HAUEHHUs Tasza WM
noTpeOnAThCs B TypOUMHE, HApUMep, AJIsl IPOU3BOACTBA 3JIEKTPOIHEPTHH.

[0028] dpyruMm aHajnoru4yHbBIM NpUMeHEeHHeM mnoje3Hoil moirHoctu B CHIA sBisiercs
SKCIIOPTHBIA PBIHOK CXIKeHHOro mnpupoaHoro rasa (CIII), cnpoc Ha KOTOPBIA MPOAOSIKAET
pacta u goctur k 2019 rogy mpubnusutensHo 8,9 Muiumapaa KyOudeckux ¢QpyToB B AeHb. B
HACTOsIIee BPeMs B TEXHOJOIMYECKOM mpouecce norpedmsercs 1o 10% mcxomHoro rasa s
cxmkenusi. Mcrnonb3yst Ooniee KOHCEPBATUBHYIO OLICHKY I MpoLiecca CXKIKeHHst, paBHY0 4100
kJIx / KT, U MOAEPIKKU TEKYIIEro mporecca CxmkeHust Tpedyercst okono 230 I'Bt-u sHeprun
B roJl. ATOMHBIE 3JIEKTPOCTAHIIMN MOTYT CBHIFPaTh 3HAYUTEJbHYIO POJIb B YBEJIMYEHUU 3KCIIOPTA
CIII' B ocrajbHON Mup aHOO 3a CUET MPSIMOrO CXKaThs, JMOO 3a CYeT KOMOWHAIUU C
akkymyjsitopoM sHepruu CAES ¢ ucnons3oBanueMm xononHoro CAES ¢ onHONH CTOpPOHBI
TEIIOOOMEHHHUKA U TPUPOAHOTO rasa ¢ Apyroi. B 3Toit koMOMHMPOBaHHON cHCTEME TPUPOAHBIN
ra3 CXKIDKAeTCsl Ul XpaHeHWs] WM SKCIOPTA, a CXKaTbli BO3AYX 3aKUMAET IJs BpallleHUs
ANEeKTpUUecKoil TypOunbl. B mobOoM ciiydae BO3AYyX M MPUPONHBIA ra3 MOKHO IMOJABaTh Ha
AJIEKTPOCTAHLMIO U JIETKO 00padaThIBaTh, 1 OHU OTHOCHUTEJIBHO JIETKO MOAJAIOTCS ONEpaLUsM
«3amycK - OCTAHOBY Ui afjaNTalliy K PeXXKUMY CJIEZIOBaHUS 32 Harpy3KOM.

[0029] [pyroii mnpumep mnepekauykud TeKydeill cpenbl - 3TO MaccoBas IepeKauka
TUAPOSHEPruH / OOHOBJIEHHE BOJOHOCHOTO FOPH30HTA B KAYECTBE PA3yMHOI'O NMPUMEHEHUS IS
3amycka / ocTaHOBa. EciM mpeAnoysokuTh, YTO PHIHOYHBIE IIEHOBBIE CHUTHAJBI PA3OBBIOTCS B
CJIEAVIOIIEM NECSATUJIETUH, YTOOBI TapaHTUPOBATh MACIITA0HBIE YCHUJIMS MO OTKA4Ke BOIBI U
CBSI3aHHBIX C HUMH TPyOONIPOBOAOB, MOBBIIEHNE 3((HEKTUBHOCTH MPH UCTIOIB30BAHUHU MPSIMON
MOIITHOCTH Ha Bajly IJIsi OOHOBJIGHUsS] BOJOHOCHOTO TOPU30HTAa MOXKET COCTaBUTh OOJiee CeMU
KBaIPHJILOHOB €IHHHI] SHEPrUH (T.e. OMUH KBaApuaboH coctasiser 101° BTU, umu 1,055 x 108
Jlxoyneit) nnn Gomnpine B rof. IIpennonoXurensHO, MEpbl MO pereHepaluy BOABl YMEHbINAT
HEOOXOIMMOe YCHIIE IO OTKAaudke, HO, BEPOSITHO, HE YCTPAHAT MOTPEOHOCTh B 3aMEHE BOJBI.
Kpome TOro, 3To HacOCHOE YCHIIME TaKKe IPEACTaBISAET COOOH MOILIHYIO «3aKa4MBAEMYIO
TUAPOIHEPTETUKY», KOTOpask MOXKET paboTaTh B OOpaTHOM HANpaBJIeHUH BIOJb TPyOOmpoBoaa

AJisE AOMMOJIHEHHS NEPUOAUYCCKH BO3HHUKAKOIMUX MCTOYHUKOB SHEPIrUH U IMOIMOJHCHUS MECTHBIX



BOJIOHOCHBIX TOPH30HTOB.

[0030] Kak yka3bIBajoCh BbILIE, CKOHLIEHTPUPOBAHHAS MOLIIHOCTD HA BaJly SIBJISIETCS JIMILIb
OJHOM W3 OTJIMYMTENbHBIX XapPaKTEPUCTUK SIAEPHOW SHEPrUU IO CPABHEHUIO C COJHEYHOM,
BETPOBOM M IPYTMMH BapUaHTaMH BO30OHOBIISIEMOI 2HEepriH. B MpOMBIIUIEHHBIX MpoLeccax s
IPOU3BOJICTBA TAKUX MPOAYKTOB, KaK pa)MHIUPOBAHHOE MACIIO, KOKC U CTaJlb, XUMHUKATBI, LIEMEHT
U T.J1., TpeOyeTcs\ Kak SHeprusi, TaK U ONpeAesieHHas Temrneparypa. MUHIUMaJIbHAS TEMIIEPATYPa,
HeoOxonmumast Uil TPOTEKAHUS XHUMHYECKOTO IMPOLECca, SIBISETCS KIHOYEBBIM (PaKTOpOM,
OTIPENEJISIOLINM HAMTYyYIIUH MEPBUYHBIN HCTOYHHK SHepruu. HecMoTps Ha TO, uTO moTpebieHune
NEPBUYHOTO TEIJIa 3aBHCUT OT KOHKPETHOT'O PBIHKA, TPEOOBAHMS K TEMIIEpaType IJIsl JaHHOTO
IpoLecca IBJISIOTCS YHUBEpCaANbHBIMU. HeCcMOTpPs Ha TO, YTO AJ1s1 NPOLIECCOB CYINECTBYET LIEIIbIH
crekTp TpeOOBaHMI K TEMIIEpaType, OCHOBHBbIE HHTEPECHBIC TEMIIEPATYPHI, MO-BUAHMOMY,
coctraBisiroT 100 - 250 rpamycos no lLlenbcuro, nmpu MpOW3BOACTBE Mapa U ropsideil BOABL, B
nporeccax HeprenepepadboTku (Heprexummun) B nuanasone 250 - 550 rpanycos no Llenscuro, a
TAKX€ B BBICOKOTEMIIEPATYPHBIX MPOLIECCAX IS LIEMEHTA, YyTyHa, IPOU3BOACTBO CTAJIU U CTEKJIA
npu temnepatype > 1000 rpagycos no Llenscuro. Eciin ¢MOTpeTh Ha SHEPreTUYECKU PBIHOK B
nenoMm, HedtenepepadoTka motpednsier Oonee 6 KBAAPUIBOHOB €IUHUI] SHEPTrUU B TOM, a
NPOAYKIHMS JIECHOTO XO3SICTBA - HEMHOTUM Oouiee 3 KBaApHIbOHOB €AMHUL] SHEPTHU B TOJI.

[0031] B mHacrosimee Bpemsi HCKOMAEMOE TOIUIMBO VAOBJETBOPSIET Kak MaciTady
noTpeOHOCTH B SHEPTHH, TaK U Temnepatype. B Mupe Oe3yrneponHoi sHepreTuky HailTH JTyqIni
croco® 3aMEHUTh MOJE3HOCTh U YHHBEPCAIbHOCTh MCKONAEMOro TOIUIMBA SIBISIETCS! CIIOXKHON
3ana4eil. B ciay4ae BeTpoOBOM, COTHEUHON SHEPTUi U TUAPO3HEPTeTUKY OHU MOTYT F€HEPUPOBATh
3HAYUTEJIbHOE KOJUYECTBO JSHEPTrUH, HO OHH HE MPOU3BOAST 3HAYUTENBHOTO KOJHUYECTBA
BBICOKOKQY€CTBEHHOI'O TeIUla. JTH MCTOYHUKU SHEPruu JOJKHBI MOJIBEPTHYTHCS JPYroMy
npeoOpa3OBaHHIO YHEPTHHU, YTOOBI MOJNYYUTh TEXHOJIOTHYECKOE TEIUIO 00JIee BBICOKOTO KaueCTBa.
JlonoMHUTENbHBIE 3TANbl, TAKUE KAK PE3UCTUBHBIE HarpeBaTeIu WM MPOU3BOACTBO BOAOPOAA C
MIOMOIIBEO TOMEHHBIX I€4eH, TOJDKHBI OBITh BKJIFOYEHBI B IEHOOOPA30BaHHE HA 3TH UCTOYHUKU
sHepruu. Takke MOKET MOTpeOOBaThCS MOMOJHUTENBHOE AKKYMYJIHPOBAHHWE 3HEPTUU IS
JOCTIIKEHUSI BBICOKHUX KO3()(PHLIMEHTOB MOILITHOCTH J1J1s1 pabOThI MPOMBILILIEHHOT'O O00OPYAOBaHUS
24 yaca B CYTKM WJIM NPUHATUSA «YNYLIEHHOM BO3MOXHOCTH» C YCTAHOBKAMU C HHU3KHUM
K03() PUITUEHTOM MOIITHOCTH.

[0032] KoHkypupysl 3a CHET TeIa, a He 3JIEKTPOIHEPTUH, aTOMHAs 3JIEKTPOCTAHLIMSI UMEET
LIEHOBYIO KOHKYpPEHIMI0, OCHOBaHHYI0 Ha goyapax CIIIA 3a MMBTU npu TemnepaTtype mo
cpaBaeHuto ¢ noiutapamu CIIIA 3a kBt (3.1.), nmpeobpa3oBaHHYIO B TpeOyeMyrO TeMIlepaTypy.

OI[Ha U3 HaubOoee OYCBUAHBIX OTIIPABHbLIX TOYCK KOHKYPCHIHUU - MPAMOEC NPOU3BOACTBO U
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norpebnenne napa. [Ipoxgykmusi necHoro xossifictBa motpedssier 1,3 KBagpHIbOHOB €IMHHIL
SHEPruu mapa B roj, uto cocrarisier Oonee 45 I'BT TemaoBbIX aTOMHBIX 3JIEKTPOCTAHLIUH,
paboTaromux KpyriocyTO4HO, MPOCTO Ha nepepaboTku mapa. Ilpum mpousBOACTBE MPOAYKTOB
JIECHOTO XO34HCTBAa 4YacTh IpoLlecca CO3AAaeT OTXOAbI, Takue kak YUepHbll wienok (Hampumep,
otxonbl kpadr-mpouecca mpu nepepaboTke OanaHCOBOI IpEeBECHHbI B OYyMaXHYK MacCy ¢
yAaJeHHeM JIMTHUHA, TeMULEIUTION03bl U APYTUX 3KCTPAKTHBHBIX BEIIECTB M3 JIPEBECUHBI IS
BBICBOOOKIACHHS LIEJUTIOJIO3HBIX BOJIOKOH), OMOMACChl M PYTOro OCTATOYHOT'O TOILTHBA, KOTOPbIE
CXKUTAFOTCST JJIsl TIOJYYEHUsT TEXHOJOTUYECKOro Teruia A nonydenus napa. OcrajabHas 4acThb
HEOOXOIUMOr0 TOIUTMBA B HACTOSIIEE BPEMs MOMOJHSETCS YIJIEM WA MPUPOIHBIM Ta30M.
Hcnonb3oBaHue sAepHOI SHEPTUU Il MPOU3BOCTBA Mapa BbicBoOokaaer 1330 termosix BTU
(1,3 KBaIpWJIbOHOB €IWHUIl SHEPTHH) TEPBUYHON DHEPTUU JJIT WCIOJb30BAaHUS B JPYTUX
BBICOKOTEMIIEPATYPHBIX TPUMEHEHUSIX, TaKhX Kak HedTenepepadaThIBAOIINE 3aBOIbI WM
MIPOU3BOACTBO LeMeHTa. [lyTeM HCIONb30BaHUS SIEPHON TETUIOBOM SHEPTUU st 00eCTeYeHUs
BBICOKOKAQYECTBEHHOTO  TEXHOJIOTMYECKOro  TeIula Il JIECHOM  IPOMBIILIEHHOCTH,
pPeKymepupoBaHHAas SHEPTHS JIECHBIX MTPOAYKTOB MOKET 00ECIIeUUTh MOTPEOHOCTH B SHEPTHH KaK
IUTSL IPOU3BOJICTBA LIEMEHTA, TaK U JJisl pou3BoacTBa crekia B Coennaennbix IlltaTtax (B cymme
MeHee | KBagpWUJIbOHA EOMHHI] SHEPTHuH) ¢ 3arnacoM dHepruu. CrkuraHue MPOAyKTOB JIECHOTO
XO034MCTBA CUMTAETCS YIJIEPOAHO-HEUTPAJIbHBIM JAEUCTBUEM U, CJEAOBATENIbHO, MO3BOJISIET
UCHOJIb30BaTh SIACPHYI0 3aMEHy IIPOU3BOACTBA Mapa MJil HENOCPEACTBEHHON MOANEPIKKU
BBICOKOTEMIIEPATYPHBIX IpoLeccoB. HecMOTpst Ha TO, YTO UCTOYHUK TOIJIMBA JJIs1 POU3BOJICTBA
HeMeHTa oOjajaer OOJIBIION CTENEeHbI0 YHHUBEPCAJbHOCTH, OOECIeYeHHe BO3MOXKHOCTH
TPAHCTIOPTUPOBKH U HUCIIOB30BAHUS JIECHBIX TOTUTUBHBIX MPOIYKTOB B APYTHUX HUCIIOJIb30BAHUSIX
MIEPBUYHOTO TeIJia MOKET MOTpeOOBaTh TEXHOJOIMYeCKUX WHHOBaumi. [TomoOHO mpomykuuu
JIECHOTO XO3SIICTBA, XUMHYECKasl MPOMBIIIEHHOCTh B LEJOM moTpedssier 1,2 KBaapuiiboHA
€IMHHUL SHEPTUH TIapa, KOTOPBIM MOKET ObITh HATIPSMYO 3aMEHEH MapoM, CO371aBAEMbIM SIIEPHOM
sHepruedd. OHAKO TaKOe BBHITECHEHHE YHEPTHU HE OCBOOOKIAET MOJHOCTHIO BO30OHOBIISIEMBIN
UCTOYHHK TOTUTHBA, & MPOCTO CHIKAET KOJMYECTBO MPHUPOTHOIO ra3a U yriisi, HeOOXOAUMOe ISt
yIpaBJIEHHs TPOLIECCOM, JJaXKe €CITH BO30OHOBJISIEMbIE UCTOYHUKH SHEPTUU TAKIKE CHKUTAKOTCS JJTSI
MOJAEPKKH UX MPeoOpa3OBaHUS B MPOIYKTHI.

[0033] [Ipyroe ucnoap30BaHKe Mapa, CO31aBaeMOro C MIOMOIIBIO AIEPHON SHEPTUU, MOKET
ObITb KOMOMHALIMEH aTOMHOUM 3JIEKTPOCTAHIIMH, KOTOpas MPOU3BOOUT Map AJIsl JIEKTPOJIH3A
BOIOPO/IA, B TO BPEeMsI KaK HICTOYHUKH YHEPTUU IEPUOJUIECKOTO IeHCTBHS MPOU3BOIAT NELIEBYIO
3JIEKTPOIHEPTHIO, U TPOU3BOACTBA SJIEKTPOIHEPTUH, KOTJ]Aa UCTOYHUKU YHEPTUU IEPUOTUIECKOTO

neWcTBust OoTKiMOoueHbl. Ilo Mepe yBenmndeHus TeMmepaTypbl mapa TpeOyercs MeHble
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JNIEKTPUYECTBA U TpoBeneHHst osnektponusa. OpHako mnoBblmeHne >¢dexruBHOCTH
HCTIOJIb30BAHMSI 3JIEKTPO3HEPTUH ITPU O0Jiee BLICOKUX TEMITEPATypax MOXKET ObITh SKOHOMUYECKU
HEMHTEPECHBIM B MHUpE, I'/ie ITMKOBbIE NEPUOUUECKUE BHIPAOOTKHU 3JIEKTPOIHEPTUU MPUBOIAT K
TOMY, YTO CTOMMOCTbD 3JIEKTPO3HEPIHMH CTAHOBUTCS «CJIULIKOM AEUIEBON A1 u3MepeHus». Eciu
CTOMMOCTb OOOPYAOBAHMS AJISI HJIEKTPOJIN3a MOXKET OBITh JeIIeBbIM 00pa3oM MHTErPHPOBaHA B
OalimacHbI MAPONPOBOJ, TO SAEPHBIN PEAKTOP MOKET JIETKO NMePEHTH, YACTUYHO WJIU MOJIHOCTBIO,
Ha 3JIGKTPOJIU3 B MEPUOABl HU3KOM CTOMMOCTH 3JIEKTPOIHEPTHMH. DTO IMO3BOJSIET aTOMHBIM
CTaHLUAM KOHKYPHUPOBAaTh B MPOM3BOACTBE TEIJIa NMPU HU3KUX LIEHAX HA BJIEKTPO3HEPIUI0 U B
NPOM3BOJICTBE HJIEKTPOIHEPTUH MPH 00JIee BLICOKUX LIEHAX Ha 3JIeKTpOosHepruro. [Tonyyaromeecs
B pe3yJbTaTe NPOU3BOACTBO BOAOpPOAA CJENyeT paccMaTpuBaTb HE TOJBKO Kak MeEXaHU3M
aKKyMYJINPOBAHUS YHEPTUH, HO, CKOpee, KaK NCTOYHUK MPOMBIIUICHHBIX TOTPEOHOCTEH B TEIUIe
> 1000 rpaaycos no Llenscuro, Hanmpumep, s IPOU3BOACTBA LIEMEHTA, JKeJe3a, CTaIu U CTEKIIA.

[0034] B cnyudae ycOBepIIEHCTBOBAHHBIX SIEPHBIX PEAKTOPOB, KOTOpPbIE UMEIOT Ooee
BBICOKYIO TEMIIEPATypy Ha BBIXOAE M3 PEAKTOpA, CTAHOBITCA OCTYIHBIMH Oojiee TpsMble
BO3MOXKHOCTH JUIsl NTPOMBILIEHHBIX mpoueccoB. Hampumep, Oonee BpICOKash Temreparypa Ha
BBIXOZI€ U3 PEAKTOpa MOXKET UCIIONb30BAaThCA B KaueCTBE INPEABAPUTENBHOIO HarpesaTess AJis
APYTUX MPOMBIIJIEHHBIX IPOLECCOB MM B KauecTBE IEPBUYHOIO HCTOYHUKA Temia IS
XUMHUYECKOro nporecca. B cinydae nepepaboTku HEPTH CyLIECTBYET 3HAUUTENbHAS TOTPEOHOCTD
B SHEPrMU NPHU MEPErOoHKe M KPEKHHIe YIIIEBOAOPOAOB, TpeOyromux Oosnee 6 KBaJApHUIbOHOB
(bpuTanckux TemnoBex enunui, BTU; skeusanentna 2,05 * 10'° Jx) sueprun. Peaxrop c
HATPUEBBIM  OXJIAXIEHHEM MOXeT OBbITb OCHOBHBIM HCTOYHHKOM TeIula Ui psiia
HU3KOTEMITIEPATYPHBIX MPOLIECCOB KPEKUHTA, a TeIJIO PEAKTOPA TAKKe MOYKET OBITh «ITIOBBILIEHOY
00 TpeOyeMbIX TIHUKOBBIX TeMIepatyp HedTenepepadaThIBAIOIIEr0 3aBOJa C IMOMOLIBIO
AJIEKTPUUECKOTO HArpeBa WJIM HEOOJBbIINX KOJIUYECTB MCKOMAEMOro TOIUIMBA. bosblnas 4acth
TEXHUYECKOH NpOOJIEeMbI B 3TOM CJIydae COCTOMT B TOM, YTOOBI MUHUMH3UPOBATb KOJHYECTBO
TETUIOOOMEHHUKOB / MOTEPh BO BpeMs TEIUIOOOMEHA, a TakXe pa3padoTaTh TEXHOJOTHIO IS
HerenepepadaThbIBAIOIIUX ~ 3aBOAOB,  TMO3BOJSIIOLIVIO  NPUHUMATh  TEMIIEPATypPHBIE U
SHEPreTUYECKHUE BXOIHbIE APAMETPBI, OTIMYHBIE OT MapaMeTPOB HePTH, SIEKTpUUIECTBa U Mapa.
[IpuMepoM MOXKET CIYXKHTh 3aMeHa TeIIOOOMEHHHKAa COJIb / Maclio TPAAMLIMOHHOW Kamepe
COKMTaHHUsl JUIsl BBICOKOTEMIIEPAaTypHOTO KpekuHra. J[lpyrue THUIBI YCOBEpLIEHCTBOBAHHBIX
SIEPHBIX PEAKTOPOB, TakHWe Kak, HampuMep, PeakTOp Ha pacIUIaBIE€HHONW COJM, MOTYT
UCIOJIb30BaThCsI TUTSt HENOCPEACTBEHHOTO MOy UeHHs HEOOXOIUMOro Oonee
BBICOKOTEMIIEPATYPHOT'O MPOMBIIIJIEHHOTO TEXHOJOTNYECKOr0O TEeIa.

[0035] BO3MOXHOCTH aKKyMyJUpPOBAaHUS TEIUIa TaKXKe CYLIECTBYIOT Ul pa3fiesieHus
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NPOM3BOACTBA TeIJIa U MWCIONb30BAHUA TeMja MAJid AaTOMHBIX TEIUIO3JIEKTPOCTAHLIUM.
IIpennoxkenne oOwmEero xapakrepa COCTOUT B TOM, 4YTOOBI HCIIONB30BaTh IEPBHYHBIN
TEIUIOHOCUTEIb aTOMHBIX  TEIUIO3JIEKTPOCTAHIMM Uil  HarpeBa OOJNIBIIOrO  TEIJIOBOTO
aKKyMyJISITOpa, Hampumep, cojied ¢ (pa30BbIM NEPEXOIOM, M IepeKauynBaTb MX B OOJbLINE
pe3epByapbl. ITH OosblINe pe3epByaphbl C HAMPETHIMU COJISIMH MOXKHO 3aT€M HCIIOJIb30BATh IS
MIPOU3BOZCTBA 3JIEKTPOSHEPTUY, HANpHUMeEp, C MOMOLIBI0 MapoBoro nukia PankuHa, wiu ans
MOJa4YM TEXHOJIOTUYECKOTO TeIUla B 3aBUCUMOCTU OT KOHKPETHOTO INpHUMeHeHus. Paznenss
NPOHM3BOJCTBO TEIUIA U MPSMOE €ro HCIMOJb30BAHUE, aKKYMYJITOP TeIlia MPEACTaBIsieT COOO0M
ruOKO€e CPEACTBO ISl «CIICIOBAHUS 32 HArPY3KO» MPHU MPOU3BOACTBE AJIEKTPOIHEPTUH, padoras
Ha TOJIHYIO MOIIHOCTD U 3aIlOJIHSAsI pe3epByapbl ropsiueil conu, HO MPOU3BOAS 3JIEKTPUYECTBO B
Ooyee LIEHHOE BpeMsi BO BpeMsi ITMKOBOIO CIpoca WM Oosiee TPagULMOHHOE MPOU3BOJICTBO
SHEPruu MpHU MOCTOSHHOHN Harpyske. DTOT MOAXOA TakKe MO3BOJISIET aTOMHOMN 3JIEKTPOCTaHLUU
paboTaTh KaKk MUKOBasi CTAHLUS JIJIsI BO3MOKHOCTEH LIEHOBOH CIEKYJISLIUH, IPOIOJIKAS IPH 3TOM
paboTaTh Ha MOJHOW MOIIHOCTHU. JIOMOJHUTENbHAS KOHOMHUSI CPEICTB TAKXKE CYIIECTBYET, €CIIH
aTOMHAasi 3JIEKTPOCTAHIMS W TEPBUYHBIA TEIJIOHOCUTENb / COJIEBBbIE TEIUNIOOOMEHHUKH W
XPaHWININA COJIM MOTYT OBITh pasfesieHbl, MOCKOJbKY OHHM HE BAKHBI ANl O€30MacHOCTH
peakTopa, MO3TOMY IPaBHJIa CTPOUTENBCTBA U 000PYIOBAHUS I IPOU3BOAICTBA HJIEKTPOIHEPTUN
AHAJIOTUYHBl HESIAEPHBIM 3JIEKTPOCTAHLUAM. OTO MO3BOJIAET HCIOJb30BaTb CTAHIAPTHBIE
KOMMEpYeCKHe MPOTOKOJIbI O€30MacHOCTH, 3aTpaThl HA OKCIUIyaTalM M TEXHUYECKOe
obcnyxuBanue («O&M») U cTaHmapThl KayecTBa, KOTOPbIE MOTYT ONpPaBlIaTh HCIIOIb30BAHHE
MOOBIX TEIUIOOOMEHHUKOB HJIM HAaIM4He IOTePb TeIUla 32 CYET OTKAYKHM TOpsiuUX COJied u3
0e30macHOro Mecrta aTOMHOH asyekTpoctaHuuu. [lo cyTu, »HeprocucreMa il aTOMHOM
3JIEKTPOCTAHIIMK MOKET ObITh MOCTpOeHa B cpene, oTinmdHoi oT NQA1 (¢ COOTBETCTBYIOIIUMU
OMepaLusiIMH TI0 TEXHHYECKOMY OOCHYKHBAHHIO), YTOObI TOJYYUTh OT CYIIECTBYIOLIUX
COJTHEYHO-TETUIOBBIX COJITHBIX SHEPTeTHUECKUX KOMITAaHIH KOMMEPYECKH KOHKYPEHTOCTIOCOOHBIE
KOHCTPYKLIUH.

[0036] Peaktopsl ¢ Goee BBICOKOHW TeMIIEpaTypol, TaKHe KaK PEaKTOPbl C HATPUEBBIM
OXJIAXJEHHEM, Ha pacIllaBe COJIH, BHICOKOTEMIIEPATypHbIE Ia30Bble PEAKTOPbI U APYTHE, TAKKe
MOTYT y4acTBOBaTb B MPOM3BOJCTBE BOJOPOJA C HCIOJb30BAHHEM IPOLIECCOB, OTJIIMYHBIX OT
BETPSIHBIX U (POTOIEKTPHUECKIX CONTHEYHBIX, B IOMOJHEHUE K TAPOBOMY 3JIEKTPOJIN3Y, KOTOPBIH
obcyxnancs Bbime. OOHIM M3 MPHUMEPOB BBICOKOTEMIIEPATYPHBIX MPOLIECCOB SIBIISIETCS LIHKJI
Meabp-xJiop. B aTom mukie texnonorudeckoe Terio ot 400 no 500 rpagycos C ucnonb3yercs s
IIPOU3BOACTBA BOJAOPOAA U Kuciaopona. Ha mocnenHeM sTamne LMKJIA UCHONB3YETCs 3JEKTPOJIU3

IIpU TEMIIEPATYPE OKPYKAKOLIEH Cpeabl AJsl PELUUPKYJSLUA BCEX XUMUKATOB, KPOME BOIBIL
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KOTOpasi MPEBPAINAETCS B ra3. DTOT IMPOLECC MPENCTaBiseT cOO0H MHTEPECHYI0 BO3MOXKHOCTD
«IOCTABJIATh C OTCJIEKUBAHUEM) IELIEBYIO 3JIEKTPOSHEPTHUIO, NIPOU3BEACHHYIO BO BPEMsl MHKA
BETPOBOM M COJHEYHOU sHepruu. Ilpu HenpepbIBHON 3SKCIUlyaTalMd BBICOKOTEMIIEPATYPHOU
aTOMHOHM TEIUIO3JEKTPOCTAHLMM [JJIs1 NPOU3BOACTBA BOJAOPOJAa U KHCIOPOAA 3aTpaThl Ha
o0opynoBaHME U OKCIUIyaTalMI0 M TEXHUYECKoe OOCITy)KMBAHHWE OIPAaBIbIBAIOTCS IPU
3al0JIHEHUM  PE3EPBYapOB  MENHO-XJOPHBIMU  peareHTamMu aist  saekrtponusa.  Korma
3JIEKTPUYECTBO CTAHOBUTCS AELIEBBIM, JJIEKTPOJIU3 MPU TEMIEPaType OKpPYKaroLeld Cpenbl
UCTIONIB3YETCs ISl IPeoOpasoBaHusl CONEPKUMOIO pe3epByapoB OOPaTHO B COOTBETCTBYIOLIHE
UCXOJIHBIE XUMUYECKHE TIPOAYKThI, YTOOBI CHOBA 3aIyCTUTh LIUKJI. DTOT MPOLIECC AHAJOTUYEH 110
CYIIHOCTH 3aIIOJIHEHHIO COJISTHBIX PE3EPBYapOB ropsiuet COJNBIO, KOTOpast OyJeT MCIIONb30BaThCS
B Oonee mo3nmHee BpeMs, HO Oojiee KOHKPETHO aJaNnTHPOBaHA K KOHEYHOMY XHMHYECKOMY
NPOAYKTY. DTOT MpHUMEpP He 00s3aTeNbHO UCTIONIB3YETCsI AJIsl OTCTAMBAHUS LIUKJIA MEIb-XJIOP, HO
o01mas uaest 0 TOM, 4TO 3JEKTPOCHAOKEHHE - 3TO APYTOH IMOIXO, UeM aKKyMYJINPOBAHUE SHEPTUH
IUISL yIOBJIETBOPEHUSI CIIPOCA. DTOT MPOLECC TAKXKe MO3BOJSIET MCIOIb30BATh OOJBINYIO0 HaCTh
00OpyZIOBaHUsI aTOMHOH CTaHLWH, HUCHOJB3YEMOro JUIsl NMPOU3BOACTBA BOAOPOIA, NMPH 3TOM
TOJIBKO HEKOTOPBIE pe3epByapbl M 3JIEKTPOJHM3HOE OOOPYAOBAaHHE IPOCTAMBAIOT BO BpPEMs
HOPMaJIbHOH paboThI.

[0037] DT 0COOEHHOCTH U MPEUMYIIECTBA, HAPSIY CO MHOTUMH APYTHMH, MOTYT OBITH
peanu30BaHbl MyTEM MEPECTPOHKH aTOMHOM JJIEKTPOCTAHLUU, KOTOpasl MO3BOJSIET Pa3MeIlaTh
ATOMHYIO TEIUIOBYI0 CTaHLHUIO C IPOMBIIJICHHBIMA M XUMHUYECKUMH CHCTEMaMH Harpesa,
yYMEHbIIas IUIOLIab, 3aHUMAaeMyl KBajmudukaunoHHOH obmactero NQAIL, u 3arpysxkas
CJeNyIOLIME BO3MOXKHOCTH MPHU HKCILTyaTalluy SIAEPHOTO PEaKkTOpa Ha MOJHON MOLIHOCTH.

[0038] Ha ®ur.]l nmoka3zaHa Tunu4Hass atoMHas sjekTpocranuus 100. Koncrpykuus
aToMHOM 3sekTpocTaHiuu 100 cOCTOMT M3 ABYX OCHOBHBIX 4acTeil: pagUuaLMOHHONW 4YacTU U
TypOuHHOrO OOOpymoBaHusi. L[eHTpOM paaMalMOHHOW 4YacTu sBysieTcss 30Ha 102 simepHOTro
peakTopa, B KOTOPOH HAXOIUTCS SINEPHBbIA peakTop. 30Ha oOpameHus ¢ ToruBoMm 104
NPUMBIKAET K 30HE PEaKTOpa, U 00€ KOHCTPYKLHUU OOBIMHO PACIIONIOKEHBI BHYTPH 3aIUTHOH 30HBI
106. 3amuTHast 30Ha 106 MOKeT conepskaTh KOHCTPYKIHIO 3aLTUTHOH OOOJIOYKH, KOTOPAsi MOKET
ObITH BBIMOJIHEHA W3 apPMHPOBAHHOW cTanu, OETOHAa WJIM CBHHLA, WJIH H3 KOMOHMHALIH
MaTepPUAJIOB, KOTOpasi CO34ae€T KOHCTPYKLMIO, OKPYXArwIyK sAepHblil  peaktop. Ero
KOHCTPYKIUS M (YHKIHSA 3aKJIFOYAIOTCS B TOM, YTOOBI YAEPKUBATDH BBIXOASIINI PaOaKTUBHBINA
nap WM ra3, ¥ BO MHOTHX CJIy4asX OH NPEAHA3HAYEH IS yAEPKaHWs BBIXONALIErO rasa oA
nasnenneM 1o 550 klla unm Gonee. KoHCTpykums 3amuTHON OOOJOYKH CHPOEKTUPOBAHA KAk

nocJjeansst JIMHHA 3allUuTbl OT IMPOCKTHBIX aBapHﬁ. CroumMocTb CTPOUTEIIbCTBA 3aIIUTHOMN
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KOHCTPYKLUU IpPsIMO NMPONOPLUOHANIbHA HE TOJBKO Pa3Mepy PEeaKkTopa, HO TaKKE 3aBUCUT OT
HESIIEPHbIX CHUCTEM M KOMIIOHEHTOB CTaHIMH, KOTOpblE HEOOXOAMMO pa3sMEeCTUTb B HEM.
PanuanuoHHas 4acThb TakXke COAEP>KUT BCIIOMOTATeNbHbIE KOMIIOHEHTBI, TAKUE KaK HACOCBHI,
KOHTYPBI TEKY4€l CpeAbl, AUCTIETYEPCKYIO U APYTUe BCIIOMOIaTeIbHble KOMIOHEHTBL

[0039] 3oHa 104 o0parueHus C TOIUIMBOM, KOTOPasi MOJKET HAXOAUTHCS] BHYTPHU 3aIUTHON
30HbI 106, CIpOEKTUPOBaHA TaK, YTOOBI OOECIIEUNBATh BO3MOKHOCTD MEpe3arpy3Ku TOILIMBA CO
CKOPOCTBIO, O0ecrevnBaromeil HenpepbiBHYI0 pabory peaktopa. OHa TaKke CONEPIKUT
MOAKPUTHYECKOE TOIUIMBO BHE AKTHUBHOM 30HBI PEAKTOpa M MNPENOTBPALIAECT MOBPEXKICHUE U
3arpssHeHHe TorumBa. OHa TakKe MOXKET COAepXkKaTb OOOPYAOBaHHE JUIS TMEPEeMEINeHUs
TETUIOBBIACISIOIINX CTEP’KHEH W TEIUIOBBIEISIOMUX COOPOK, HampuMmep, s Nepe3arpy3ku
TOIJIMBA B aKTUBHYIO 30HY PEaKTOpA.

[0040] K 30He peakTopa 1 4aCTH paJlHaLIIOHHON YaCTH MPUMBIKAIOT naporenepatopsl 108,
B HekoTOpBIX ciydasx naporenepatops! 108 HaxoaATcs BHYTPH 3alUTHOMN 30HBI 106 u moparoT
neperpeTslii map B napossle TypOunsl 110. ITaporerneparopst 108 mony4aroT TEMIIOBYIO MOIITHOCTb
OT peaKTopa U MepeNaroT TEIUIOBYIO HEPTUI0 MapoBbiM TypOuHam 110, koTopsie nmpeodpasyroT
SHEPrUI0 Mapa B MEXAHUYECKYIO SHEpPrur0. B HEKOTOpBIX yCTAaHOBKAaxX paaMOAaKTHUBHAs BOJA
NPOXOOUT uepe3 mapoBble TypOMHBI 110, KOTOpBIE MOJDKHBI HAXOAWUTBCS B Ipeaenax
PaIUOJIOrMYECKH KOHTPOJIUPYEMOM 30HbI aTOMHOM 3jekrpoctaniuy. [Tapossie TypOuner 110, B
CBOIO OuYepelb, MEXaHHYeCKH CBs3aHbl C TreHeparopamu 112, KoTOpble mpeodpasyroT
MEXaHUYECKYIO SHEPTHIO MapoBbIX TypOuH 110 B aneKTpruecTBO.

[0041] 3oHa 114 npoBepkH TEIJIOBBIAEISIOUINX CTEPIKHEH MOXKET HAXOAUTHCS HA MECTe
IUTS TIPOBECHMs TTOCcTpaaranroHHoro oocienoBanust («PIE») u ananuza. 3oHa 114 mpoBepku
TETJIOBBIAEIISIONINX CTEPKHEHN 4acTo MpUMbIKaeT K ooactu 104 obparieHust ¢ TOMJIUBOM, YTOObI
UCTIOJIb30BaTh O0INee oOopynmoBaHue Ijisi oOpamieHus: ¢ TOruMBOM. 30Ha 114 mnposepku
TEIUIOBBIACISAIOIMUX CTEPXKHEH MOKET [ONOJHUTENBHO COAEPKaTh TIOPSYyr0 Kamepy Uis
XPaHEHHsI U MCCIIEOBAHUS O0JIyUEHHBIX TOITMBHBIX CTEPIKHEH.

[0042] Kak moxka3zano Ha @ur.l, moxker moTpeboBaThcs, YTOOBI 3amuTHAs 30Ha 106
oxBaTbiBasa 30Hy 102 peakTopa, a Takke 30Hy 104 obOpameHus ¢ TorumBoM. B HEKOTOpBIX
CJIy4asix KOHCTPYKIHH naporeHepatopoB 108 u cBsizaHHOE ¢ HUMH 00OPYAOBaHHE HAXOIUTCS 32
npeaenaMu 3amuTHON 30HbI 106, HO BO MHOTHX Ciy4asx TpeOyercsi, 4TOObI OHHM HaXOAMJIHCH
BHYTPHU 3aIIUTHOM 30HbI 106. OAMH WJIK HECKOJIBKO KOHTYPOB C TETNIOHOCUTENIEM HCTIONB3YOTCS
IUTA Tiepenadu Teruia u3 30HbI 102 peakTopa yepes TeIIo0OMEHHUK B TeINIOHOCUTEIb, KOTOPBIH
HE TOJBKO OXJIAXKAAET AKTHUBHYIO 30HY SIIEPHOrO PEaKTOpa, HO TaKXKe IO3BOJSET TEeIlly

MEPEHOCUTHCS 3a MPEaesibl 3alUTHOW 30HbI B KOHCTPYKLUU naporeHeparopos 108. Bo MHorux
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Clly4asix NEPBUYHBIA KOHTYP C TEIUIOHOCUTEJIEM IOJIy4aeT TEeIUIO OT aKTUBHOM 30HBI pEaKkTopa
yepe3 NMEePBUYHBIN TEINIOOOMEHHHK M IEepefaeT TEIUIOBYI0 SHEPrHi0 BTOPHUYHOMY KOHTYPY C
TEIUIOHOCUTEJIEM uepe3 BTOPHYHBIA TEIIOOOMEHHUK. BO MHOrMX ciydasix TEIUIOHOCHTENb B
NEPBUYHOM KOHTYp€ C TEIUIOHOCUTENEM CTAHOBUTCS PaJUOAaKTHBHBIM. MHOrHMe peakTopbl,
UCHOJb3yEeMbl€ B HACTOSIILEE BPEMs, B KaueCTBE TEIUIOHOCUTEN U 3aMENIUTeNss HEHUTPOHOB
UCTIOJIb3YEOT BOZY MOJT BBICOKMM JAaBiieHHeM. [IepBUUHBIN TEMJIOHOCUTENb OOBIYHO MPETepIieBaeT
(ha30BBI MEPexO KUIKOCTH B Map, MOCKOJIbKY OH MOTJIOMIAET TeMJIOBYIO SHEPTHIO M3 aKTHBHOM
30HBI PEAKTOPA U 3aT€M NEPEAAET TEIIOBY SHEPTHIO BTOPUYHOMY KOHTYDY.

[0043] TerutoHOCHTENH BO BTOPHYHOM KOHTYpE, KOTOPBIA TaKke MOXKET ObITb BOIO,
NOJIy4aeT TeIUIO OT MEePBHYHOrO KOHTYpa TEIIOHOCUTENS U NpereprieBaeT (pasoBblid mepexon
JKUJIKOCTU B Nap, KOTOPBIA UCHOJb3yeTCs AJs NPUBEEHHUS B JeiCTBHE MaporeHepaTopoB. JTOT
neperpeTbiii map OOBIMHO HAXOOUTCS MO BBICOKUM HaBJIEHHUEM, YTO TpeOyeT MPHUHSTHS Mep
Oe3omacHOCTH Al yAEp:KaHUs Mapa BBICOKOTO JIABJIEHUS M BBICOKOH TEMIIEpaTypsl B Clydae
HapyLIEHUs] LEeJOCTHOCTH.

[0044] B HEKOTOPBIX Cly4asix MEPBUYHBIA U / WIN BTOPUYHBIA TETJIOHOCUTENb MOXKET
OBITH PYrMM MaTepHaJIOM, HAlpUMeEp pacIUIaBJeHHbIM MeTajuioM. Hampumep, B HEKOTOPBIX
OBICTPBIX PEAKTOPax B Ka4eCTBE TEIJIOHOCUTEJNSI UCIONb3YEeTCs PACIIaBI€HHBIN METaI, TaKOH
KaK >KMIKUN HaTpuil. B apyrux ciydasx B KaueCTBE€ TEIUIOHOCUTENs] MOXKHO MCIOJb30BaTh
pacmiaB conu. M pacrniasiieHHble METANIbl, U CONM UMET HU3KOE JABJIEHUE Mapa Aaxke MpH
BBICOKHX TEeMIlepaTypax H, TAKHMM 0Opa3oM, CHOCOOHBI MepenaBaTh TEIUIo mpu Oosiee HU3KUX
JABJICHUSAX, YEM BOZA ITPU AHAJIOTMYHBIX TEMIepaTypax.

[0045] Atomuas snektpocranuuss 100 oObrdHO 3ammuineHa rpanunei 120 oObekTa,
KOTOpasi MOJKET BKJIOYATh MepUMeTp OE30MacHOCTH, TAKOW Kak BBICOKHH 3a00p C KOJHOYEH
MIPOBOJIOKOH. ATOMHAs1 s5iekTpocTaHius 100 1 CBA3aHHBIE C HEW 31aHUs, KOHCTPYKIUHU, CUCTEMBI,
TpyOOIPOBOABI M T.Jl. MOTYT Ha3bIBATHCS SAEPHBIM OOBEKTOM, KOTOPBIH HAXOAUTCS B IPAHULIAX
120 snmepHoro oObekta. s obecnedeHusi 0Oe30MACHOCTH SIAEPHOTO OOBEKTAa OOBIYHO
UCTIONIb3YIOTCS JOTIOJHUTEIbHBIE Mepbl OE30MacHOCTH, TaKHE KaK BOPOTAa HA BCEX TOYKAX
IOCTyIa, OXpaHa HAa TOYKAX JOCTyMa, KamMepbl HAONIONEHUs, NATYUKU IBWKEHUS U / WIH
3NEKTPUPHULIUPOBAHHBIE OTPAKIACHHS, CPEAN MTPOUETO.

[0046] ATomHas ssekTpocTaniysa 100 TONMOJHUTEIBPHO JOJKHA UMETh 30HY aBapHUITHOTO
anuposanus («3AID»), kotopas TpedyeTcs Uit MOATOTOBKH K CEPhE3HBIM aBapUsSIM HA AaTOMHOM
snektpoctaHuuu. Bo muorumx ciydasx 3AIl HaxomuTcst B paauyce AecaTH MMb (OKOJIO
IIECTHAJLIATH C ITOJIOBUHOIN KHMJIOMETPOB) OT aTOMHOM 3stekTpocTanuuu 100.

[0047] Kak moka3aHo Ha ®ur.2, 3ona 202 peakropa u 30Ha 204 oOpaieHus: ¢ TOIUTHBOM
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pacrosoXeHbl BHYTPU 3alIUTHON 30HBI 200, MMEMOLIEN 3alIUTHYIO KOHCTPYKLUIO. OTH J1Ba
OCHOBHBIX 3/1aHHsI BMECTE C JUCIETYEPCKON COCTABJISIOT PaJHallMOHHYI0 4acTh. [Io cpaBHeHuUIO
C TUIUYHOM aTOMHOMW 3JIEKTPOCTAaHLMEH, MMOKa3aHHON Ha Pur.l, BUAHO, YTO MapOreHepaTopsl,
napoBble TYPOMHBI, T€HEPATOPBl M 30HA MPOBEPKH TEIUIOBBIAEINSIOIINX CTEep:KHEH Ooblne He
HaXOAATCS B paAMallOHHON yacTH. CKopee, 5TH KOMIIOHEHTHI ObIJIM YCTAHOBJIEHB! YIAJIEHHO OT
paguaunonHoi yactu. [IpowmmoctpupoBaHHas 30Ha 202 peakTopa BBITIOJHEHA KaK aTOMHasi
TerutoBast ctaHuus 200 U CIPOEKTUPOBAHA U SKCILTyaTHPYETCsl It BBIpAOOTKH Teruia (B OTJINYNe
OT 3JIGKTPUYECTBA, KaK HA THUIMMYHON aTOMHOW 3JIEKTPOCTAHLIMHU). B NpOMILIIOCTPUPOBAHHON
KoHpurypauuu cucrtema 208 akKyMyJHUpOBaHUS TeIJIa YOAJIeHa OT SAEPHOTO OOOpPYIOBaHUS U
IPUHUMAET TETJIOBYIO SHEPTHIO OT aTOMHOM Teruoaniekrpoctanuuu 200. Cienyer OTMETUTD, UTO
TETUIOBAsl SHEPTHs], TeHEpUpPYyeMasi aTOMHOM TerioajiekTpoctanuueii 200, TpaHCcnopTupyeTcs 3a
npeaess! AepHOro o0OpPYAOBaHUS, M BO MHOTHX Ciydasx 3a rpaHuly 210 obwvekta u maxe 3a
npenens! 3AIL

[0048] OnHO HeOCPEACTBEHHOE MPEUMYIIECTBO 3TON KOH(PUTYPALIUU COCTOUT B TOM, YTO
akkymyJssaTop 208 Teria U ycTaHOBKH 212 BBIPaOOTKH SHEPTHU HAXOASTCSA 32 peAesiaMu 00IacTu
peryiupoBaHusl SiAEPHON SHEPreTUKU. JTO MO3BOJSET MOCTPOUTh U JIMLEH3UPOBATh ATOMHYIO
teryioByro craHiuio 200 ropasmo Oonee >hQexkTHBHO, YeM S5TO BO3MOXKHO C aTOMHOH
3JIEKTPOCTAHLUEN.

[0049] KoHCTpyKLIHS SIIEPHOTO peakTopa, n3o0paskeHHast Ha PUr.2, MOXXeT NPeCTaBIsATh
coboil simepHBIN peakTop JEOOOro Mmoaxonsiiero Tuma. Hampumep, soepHbIl peakTop MOXKET
BKJIIOYaTh, HO HE OTPAHUYMBAETCS 3THUM, SIIEPHBIN PEAKTOP C TEIUIOBBIM CHEKTPOM, SIEPHBIN
peakTop ¢ ObICTPBIM CHEKTPOM, SIIEPHBIH PEAKTOP ¢ MHOXKECTBOM CIIEKTPOB, SACPHBIN PEakTop-
Pa3MHOXKHTENb WM peakTop Ha Oerymeii BosmHe. TerioBas sHeprus, NpoOU3BOAUMAs SACPHBIM
PEaKkTOpOM, MOXKET MepPeNaBaThCsl B CUCTEMY aKKyMYJISILIUU TEIJIa C UCMOJIb30BAHUEM CHUCTEMBbI
214 nepenauu 3HEpruu.

[0050] B HeKOTOpBIX BapUAHTaX BBIMOJHEHUS B SNEPHOM PEAKTOPE MOXKET
UCTIONIb30BaThC TOIIMBO, KOTOpO€ He TpelyeT TshKenoro o0opyaoBaHUsl Uit paboTel ¢
TOIJIMBOM, TAKOT'O KaK JJIsl Mepe3arpy3ku TEIUIOBBIACISAIOINX CTEP:KHEN WIN I Nepe3arpyska
peaktopa. CrienoBaTeIbHO, B 3TUX BapUaHTaX BINOTHeHUs 00macTh 204 oOpalieHust ¢ TOILTHBOM
MOXeT ObITh HAMHOTO MEHBIIIE, YeM TPeOyeTCs A MePEMEIeHNs TeTIOBbIIENSIOINX CTEPKHEH
U TETUIOBBIISISIOMNUX COOPOK B aKTHUBHYIO 30HY peakTopa U W3 Hee. Takoil peakTop MOXKeT
NPEACTaBIATh COOOW, cpenu ApPYrux, peakTop OacCeHOBOrOo THMA WM pPEAKTOp Ha
pacruiaBieHHoON conu. OTHUM U3 MPEUMYILIECTB PeakTopa 3TOro TUMA SIBISETCS TO, 4TO 30Ha 204

o6pameHI/1;{ C TOIUITMBOM MOKET ObITh HAMHOI'O MCHBIIE, U, CJICAOBATCIBHO, paAuallUOHHAs YaCTb
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U / uny 3amurtHas 30Ha 206 MOryT OBIT MeHbIIE, 4eM OOBIYHO TpeOyeTcst Il peakTopoB, B
KOTOPBIX HCIIOJIb3YIOTCS TEIUIOBBIACISAIOLINE CTEPKHN U TETIJIOBBIIENSOLINE COOPKH, U TOITOMY
TpeOyeTcs Tskenoe 00opyAOBaHUE IS UX PaOOThI U OOpaIeHUsl C HUMH.

[0051] AnepHblii peakTop, B HEKOTOPBIX BAPUAHTAX BBITIOJHEHUS, MOXKET MPENCTaBIATD
coOOl simepHBIH peakTop C JKUAKUM TeruioHocuTeneM. Hampumep, *KUIKUN TETIOHOCHTENb
SIIEPHOTO PEAKTOPA MOXKET COAEPKATh, IOMUMO MPOUETO, JKUAKUN METAITINYECKUN UITH COJIEBOM
TEIUIOHOCHUTENb (HAMPUMEp, XJIOPHUI ypaHa, TPUXJIOPUA YpaHa, TETPAXJOPHI ypaHa, (TOpPHI
nutust, Gropun OepuIUTUs WK APYTUE XJIOPUIHbIE WA PTOPUIHBIE COJN), KUIKOMETAITHIECKHI
TEIUIOHOCHUTENb (Harpumep, Hatpuii, NaK, npyrue crijaBsl HaTpusi, CBUHEL] WJIM CBUHEL-BUCMYT),
KUIKUH OPTaHUYECKUN TEIIOHOCHUTENb (Hanpumep, TudeHm ¢ TupEeHUIOKCHIOM) WIH JKUIKAN
TEIJIOHOCHUTEIIb HA BOAHON OCHOBE.

[0052] B npyrom BapuaHTe BBINOJIHEHUS SAEPHBIA PEAKTOP MOKET MPEACTaBISATh COOOH
SIEPHBIA  PEeaKkTop, HMEKIIMI TEeIJIOHOCUTEIb HAa OCHOBE Cxxaroro rasa. Hanpuwmep,
TEIJIOHOCUTEIb HA OCHOBE CKATOT0 ra3a MOXKET COJEPKaTh, HO HE OTPaHUYNBAETCS 3TUM, CXKaThIN
ra3000pa3HbIil reTuid WA CXKAThIA Ta3000pa3HbIi TUOKCU yIIepoaa.

[0053] B npyrom BapuaHTe BBIIOJIHEHUS SAAEPHBIH PEAKTOP MOKET MPEACTABIATh COOOH
ANEPHBIA PEaKTOp, MMEIOLINH TEeIUIOHOCUTENb CMelaHHbIX (pa3. Hampumep, ternmoHocuTens
CMELIaHHBbIX (pa3 MOKET ConepKaTh, HO HE OrPAaHHYUBAETCSA 3TUM, MaTepUasl CMELIAHHON (a3bl
ra3-KMJIKOCTb (HarpuMep, BOJISHON map — >KUIKasl BOJA).

[0054] Cucrema 208 axKkyMyJHpOBaHHUsSI TelJia MOXET MPENCTABJIATb COOOU JIFOOYIO
NOIXOASAIIYK) YCTaHOBKY AJII AKKYMYJHPOBAHMs TEIIA, U3BECTHYK) B HACTOSIIEE BpeMsl WU
KoTopass OyZer co3gaHa T1O3Ke. B HEKOTOpbIX BapHAaHTaX BBINOJHEHHS CHUCTEMa
AKKyMYJINPOBAHUS TEIUIa CIIOCOOHA aKKYMYJUPOBAaTh TEIUIOBYIO SHEPrHI0 B nuana3one 500 ° C
WY Bblllle. B HEKOTOPBIX CiIydasix CUCTeMa aKKyMyJIMPOBaHUs TeIjia XpaHUT 3Hepruto npu 550 °©
C, 600 ° C, 700 ° C, 750 © C unu BbIlie. B HekoTOpbIX ciydasx cucreMa 208 akKyMyJIUpOBaHUs
Teljia NpeAHa3HavyeHa JUIs XpaHeHus TeruioBoi sHepruu Boitie 1000 © C. B HekoTOphIX BapHaHTax
BBINOJHEHUs cucTeMa 208 akKyMyJIUpOBaHUs TeIlla UMeeT HECKOJIBKO TEIJIOBBIX PE3ePBYapoOB U
COXpaHsIeT TEIUIOBYIO SHEPTHUIO MPHU Pa3IUYHbIX TEMIEpaTypax.

[0055] Cucrema 208 akKyMyJHpOBaHHs TeIla HAXOMUTCS B TEIUIOBOM COOOIIEHHUH C
SIIEPHBIM PEAKTOPOM IOCpPeACTBOM cucTteMbl 214 mepenaun sHepruu. Cucrtema 214 nepenauu
SHEPIHH MOJYYaeT TEIJIOBYIO SHEPTHIO OT MEPBUYHOIO TEIJIOOOMEHHUKA, CB3aHHOTO C SIEPHBIM
peakTopoM. Hanpumep, NepBUUHBIN TEIJIOHOCUTEIb SAEPHOIO PEAKTOpa MPOXOAUT dYepes
NEPBUYHBIN TEIUIOOOMEHHUK U IEpelaeT TEIUIOBYI0 3HEPIUI0 M3 aKTUBHOW 30HBI PEakTopa B

cucremy 214 mnepenmauu 3>HEPTUH, TaKUM OOpa3oM OXJaxas NEPBUYHBIM TEIUIOHOCUTENb U
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nepenasasi TEIUIOBYIO SHepruro cucreme 214 nepenaun suepruu. Crucrema 214 MOXKET CUUTATHCS
BTOPUYHBIM KOHTYPOM TEIJIOHOCUTEJISI, NMPEAHA3HAYEHHBIM AJIsl IPUEMa TEIUIOBOM SHEPTUH OT
NEPBUYHOIO KOHTypa TEIUIOHOCHUTENII U Iepefadyd TeIUIOBOM 3Hepruu B cucremy 208
AKKyMyJIMPOBAaHUs TEIUIA.

[0056] Hanpumep, nepsast 4acTb cUCTeMbI 214 nepenayun SHEPrUU MOXKET HaXOAUTHCS B
TEIJIOBOM COOOINEHUH C YacThIO MEPBUYHOrO KOHTYPa TEIUIOHOCHTENS SAEPHOrO PeakTopa, a
BTOpasi 4acThb CHCTeMbI 214 mepenaym >HEPTUU MOXKET HAXOOUTCS B TEIJIOBOM COOOLICHHH C
cucteMoil 208 akKyMyJIMPOBaHUs TEILIA.

[0057] Cneumanucram B JaHHOW OONACTH TEXHUKH OyAeT MOHSTHO, YTO KOMOWHALIMS
TEIUIOOOMEHHBIX KOHTYPOB, TEIJIOOOMEHHHKOB M TEIUIOBBIX TPYyO MOXKET HCIOJIb30BATHCS
COBMECTHO JUIsl MOJa4u TeIUla U3 sIIEPHOrO pPeakTopa B cucteMy 214 mepenauu 5HEPrUU U B
cucremy 208 akkymynupoBaHus Teria. Hanpumep, nepBUYHBIN TEIUIOOOMEHHUK, COAEPIKALIHHA
HECKOJIBKO TEIUIOBBIX TPYO, MOXKET HCIIONIb30BAThCA Il OOECIIEYeHHs] TEIUIOBOTO KOHTAKTa
MIEPBOr0 TEIUIOOOMEHHOTO KOHTYpa SIIEPHOrO peakTopa ¢ cuctemoit 214 mepemayu >HEPTHH.
Bropoii TennooOMeHHUK, KOTOPBIA TakKe MOXKET COIEp’KaThb HECKOJBKO TEIUIOBBIX TPYOOK,
MOXET UCTIOJIB30BATHCS JJIsl O0ECTIEYEeHUs TEIJIOBOTO KOHTaKTa CUCTEMBI 214 nepenayn SHepriu
¢ cucremoii 208 akkymynupoBaHMA Terua. TakuM 0Opa3oM, TEIIOBasi SHEPTHUsi, TeHepupyemas
SIEPHBIM PEAKTOPOM, MOJXKET IepenaBaTbes B cucteMy 208 akkymynuposaHus Tera. Cucrema
214 nepenayu 3HEPrUM MOKET HUCMHOJIb30BATh KUJIKWUN METaJlJI, COJb UM HEKOTOPYIO APYIYIO
pabouyro TeKy4yro cpeay Ui o0JerdeHus mepeHoca Ternjia. B kauecTse anpTepHATUBBI, CUCTEMA
214 nepenmaud >HEPTHMM MOXKET HAXOMUTHbCS B HEMOCPENCTBEHHOM TEIJIOBOM COOOIIEHUH C
AKKYMyJMPYIOIIUMH CcpelaMHu B cucteMme 208 akKyMyJUpOBaHUsS TEIUIA, HAIIPUMEp, Tam, IIe
AKKYMYyJIMPYIOIIUE CPeAbl MOTYT IepeMeInarbesi U3 cucteMbl 208 akKyMyJHMpOBaHUS TeIja U
NEPEXOIUTh B MEPBUUHBIN TEITIOOOMEHHHK B KOPITyCE PEAKTOpa.

[0058] Cucrema 212 BBIpaOOTKHM 3HEPTMU MOXKET PACIIONAraThCsl HHIKE IO TIOTOKY OT
cuctembl 208 aKKyMyJTUPOBAHUS TeIJIa U HAXOIUTHCS B TEIUIOBOM COOOIIEHHH ¢ cuctemoit 208
aKKyMYJINPOBAaHUS TeIUla. Pe3yJpTaToM Takoro THNA KOHQUIypaUWu SBISETCS TO, YTO
pamuanMoOHHAs YacTb OTHENeHa OT cucTeMbl 212 BbIpaOOTKM 3HEeprud. JIpyrumu CIOBaMH,
HEUCTPABHOCTh, BO3HHKAKOIIAsS B OOOPYIOBAaHWH, CBSI3aHHOM ¢ cuctemoi 212 BbeIpabOTKU
SHEpPruu uiamn cucteMon 208 akKyMyJINPOBAaHUS TEIlIa, HE OKa3bIBAET HEMEIJIEHHOTO BO3/I€HCTBUSA
Ha SIEpPHBIM peakTop. B TpaaMLMOHHBIX CHCTEMax SAEPHBIX PEAKTOPOB HEUCIPABHOCTH
o0opynoBaHusi, CBsi3aHHOTO ¢ cucteMoll 212 BbIpaOOTKM 3HEPTUM, YaCTO BBI3bIBAET
aBTOMAaTUYECKOE M HEMEIJIEHHOE OTKJIIOYEHUE AaKTHUBHON 30HBI peakropa. OOBMHO 3TO

MPEeIyCMOTPEHO B KayecTBE Mepbl 0O€30mMacHOCTH, 4TOOBI 00O0WTH TpobiieMy € H30BITOUYHBIM
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reHepUPYEeMBbIM TEeIUIOM Oe3 JOCTaTOYHOH Teruonepenaroimeil CrocoOHOCTH sl  OTBOAA
M30BITOYHOTO TEIUIA U3 CHCTEMBI SIIEPHOTO PEaKTOpa.

[0059] B HekoTopbIx ciaydasx cucreMa 208 akKyMyJIHpPOBaHUS TEIUla UMEET OOJBIIYIO
€MKOCTb MO TEIJIOBOM 3SHEPruy, 4Ye€M pacueTHas BbIXOAHAs TEIUIOBAsh MOIIHOCTb PEAKTOpA.
Hanpumep, cucrema 208 akkyMyJIUPOBaHUS TeIlIa MOXKET ObITh CIIPOEKTHPOBAHA ISl JOCTABKH
1200 MBT-4 3Heprum, B TO BpeMsi KaK IICPHBIN PEAKTOP CIIPOEKTUPOBAH U SKCIUTyaTUPYETCS AJIs
BbIpaboTku 400 MBT-u sHeprun. D10 obecrneunBaeT cucteme 208 aKKyMyJMPOBAHMS TeIUIa
BO3MOKHOCTh aKKyMYJIMPOBAHUSI M30BITOYHON SHEPTHU CBEPX TOTO, YTO JIOCTABISIET SIIEPHBIH
peaKkTop, W IOCTAaBKH 3TOW 3HEPrMU Ha SJEKTPOCTAaHUMIO 212 mo Mepe HEeOOXOOMMOCTH.
Hanpumep, ecnu nmotpeOHOCTh B Harpyske cucrteMbl 208 akKyMyJHPOBAHUS TEIUIA HIKE, YeM
MOLIHOCTb peakTopa, cucrema 208 akKyMyJUPOBaHUS TeEIJIa 3apsHKAETCS JOMOJHHUTEIBHON
TETUIOBOH 3Heprueil. B TeueHne BpeMeHn BBICOKOH Harpy3KHu, KOraa moTpeOHOCTh B HArpy3Ke Ha
cucremy 208 akKyMyJIMpOBaHUs Teria OOJbIIIe, YeM BBIXO/IHAS MOLITHOCTh peakTopa, cucrema 208
AKKYMYyJIMPOBAHMS TEIUIA OMOPOXKHSAETCS.

[0060] Kakx manee mpowsutrocTpupoBaHo Ha Pur.2, ycraHoBka 212 BbIpaOOTKM SHEPrUn
coenuHeHa ¢ cucremoit 208 akkymynupoBanus Teria. Cucrema 212 BeIpaOOTKH SHEPTHUA MOXKET
ObITh MOOON cuctemMoil 212 BeIpaOOTKHM SHEPrUH, KOTOpPas W3BECTHA B HACTOSALIEE BPEMs WIU
KoTopasi Oymer pa3paborana mosgHee. B HEKOTOpBIX BapuaHTaxX BBINOJHEHUs cucrema 212
BBIPAOOTKH SHEPTUH MOJIYyYAET TEIUIOBYIO SHEPTHIO OT cUCTeMbI 208 akKyMyJIMPOBaHU TeIlia U
npeoOpas3yeT TeIIOBYIO SHEPTHIO B HJIEKTPUUECKYIO.

[0061] B HEKkOTOpBIX Cilydasix TEIUIOBasl HHEPrusl MPOXOAMUT Uepe3 MaporeHepaTop AJis
CO37aHus Napa BBICOKOH TEMIIEPaTyphbl U BBICOKOTO JABJIEHUs, KOTOPBIM MOKET UCIIOIb30BATHCS
IUIsl TIPUBENICHUS B ICHCTBUE MapoBoii TypOuHbl. [TapoBas TypOMHA, B CBOKO O4epeb, MPUBOINT B
JEeWCTBUE TEHEPATOP M MPeoO0pa3yeT MEXaHUIECKYI0 paboTy MapoBOi TYpOUHBI B 3JIEKTPHUYECTBO,
KOTOpOE, KaK U3BECTHO, MOKET OBbITh MEPEAAHO B SJIEKTPUUECKYIO CETh.

[0062] B mpyrux ciay4asix TETUIOBast SHEPTUsl OT CUCTeMbl 208 akKyMyJIHpPOBAaHUS TEILIA
MOXET OBITb JOCTaBIIEHA K TBEPAOTENBbHBIM YCTPOWCTBAM, T€HEPUPYIOIIUM 3JIEKTPHYECTBO,
KOTOpble MpeoOpa3ylT TEIIO HEMOCPEACTBEHHO B JJIEKTPUUECTBO 0O€3 HEOOXOOMMOCTH
reHepUpPOBaTh Map MK NMpeoOpa3oBbIBATh TEIUIOBYIO SHEPTHIO B MEXaHUYECKyI0 padory. Takue
CHCTEMBl B HACTOSIEE BpPEMS HAXOHSATCS B pa3padOTKe, MPU 3TOM PACKPHITBIE BaPHAHTHI
BBITTOJIHEHHUSI XOPOLIO MOAXOAAT AJISL CBSI3U € OynyImmuM pa3pabOTaHHBIM IUIAHOM BBIPAOOTKH
SHEPI'uH, KOTOPBIHA TpeOyeT Teruia 1Jisi reHepariy 3JIEKTPOIHEPTUH.

[0063] Cucrema 208 akkyMmyJHpOBaHHs Teljla HAXOOUTCA B TEIUIOBOM COOOIIEHUHU C

cucteMoi 212 BbIpabOTKH SHEPTUM C MOMOIIBIO JIFOOBIX MOAXOAANX cpencTs. Hanpumep, s
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JOCTaBKH TEIUIOBOM JSHEPruM OT cucTteMbl 208 akkyMyJIMpOBaHHUs TeIula B cucremy 212
BBIPAOOTKH SHEPTHM MOXKET OBbITh 3ajieiicTBOBaHa cuctema 216 nocraBku sHepruu. Hampumep,
cucremMa 216 1OCTaBKM SHEPTUU MOXKET COAEPKATh KOHTYP TEKy4el Cpeibl, UMEIOIIUMI MEPBYIO
YaCTh, HAXOIAINYIOCS B TEIUIOBOM COOOIEHMH ¢ cucTeMoil 208 akKyMyJHUpOBaHUS TeIUIa,
HarpuMmep, IMOCPEICTBOM TEIUIOOOMEHHHMKA, M BTOPYI0 YacTb, HAXOASIIYIOCS B TEIJIOBOM
coobmenun ¢ cuctemMod 212 BbIpaOOTKHM SHEPrUM, HANPUMEP, TMOCPEACTBOM APYrOro
TETIUNIOOOMEHHUKA. TemnoOOMEHHHKH MOTYT MpPEACTaBIATb COOOH JroOble MOAXOZSIIUE

TEIUIOOOMEHHUKH, Takhe Kak, IOMHMO TPOYero, KOXKyXOTPyOHbIE TEIIOOOMEHHUKH,

>
IBYXTPYOHBIE TETIIOOOMEHHHKH, TUIACTHHYATHIE TEIUIOOOMEHHUKH, KOHIEHCATOPBI, HCTIAPHUTEIH,
Ooitnepsl MM KOMOMHAITMIO OHOTO MITH HECKOJIBKUX PA3JINYHBIX THIIOB TEIIIOOOMEHHHUKOB.

[0064] TIlpomumocTpupoBaHHast KOH(QUrypauuss W TpuMeHeHne cucrembl 208
aKKyMYJINPOBAHUS TEIUIA TTO3BOJISIET U30JIMPOBATH SIIEPHBIH PEAKTOP OT 3a7ad MpeoOpasoBaHUs
SHEPruu. DTO JaeT MHOXKECTBO Mpeumyliects. Hampumep, simepHblii peakrtop Oonblie He
MOJIBEPIKEH TEePEeXOOHBIM TpoleccaM 3a mpenenamu rpaHuibl 210 o0bekTa, KOTOpbIE MOTYT
BBI3BAaTh OallaHC aBAPHHMHBIX OCTAHOBOB CTaHIUH. C 3TUMHM TUNIAMH HEHUCHPABHOCTEN MOXKHO
CIIPaBUTBCS, HE OCTAHABIIMBAs AAEPHBIN peakTop. Ha TpaguLMOHHBIX aTOMHBIX 3JIEKTPOCTAHLUSX
NEepexXONHbI peXuM paboOThl CTAHIMHM NPUBOAUT K OTKIIOUEHHUIO PEAKTOpa, 4YTO SIBISETCA
npo0IeMoit ¢ Y)KOHOMUYECKOH TOUKH 3pEHHSI U C TOUKHU 3peHUs1 Oe30MaCHOCTH. DTH NEPEXOHbIE
IpoLECcChl MOTYT OBbITh BBI3BaHBI COOSIMH B HEAJEPHBIX CHCTEMaxX CTAHIMH, TaKUX Kak
HEHUCTIPaBHbIM KOMIIOHEHT IaporeHeparopa, NapoBOH TYpOMHBI MM KakOH-muOO apyroi
BCIIOMOTaTeJIbHbIN KOMIIOHEHT, KOTOPBIH BBI3bIBAET OCTAHOBKY SIIEPHOIO PEAKTOPA. ITU BOPOCHI
Oounblie He SIBJISIOTCS MPOOJEMON it aTOMHO# TerioBoi craHuuu 200, MOCKOJBKY sAEPHbIH
peaxkTop OTHENIeH OT HesiiepHbIX cucteM cTaHiuu. Cucrema 212 BbIpaOOTKU 3HEPTHH, CUCTEMA
208 aKKyMyJHpPOBAHHUS TeIJla WM CUCTEMA SIIEPHOTO pPeakTopa MOTYyT ObITh 0Oe30MacHO
OCTaHOBJICHBI, HAIPUMeEP, IJIst 00CITy )KMBaHUs, Oe3 BO3NEHCTBHSI HA IPYTHe CHCTEMBL

[0065] Hammpumep, cucreMa sSiAepHOTrO peakTopa MOXKET OBITh OCTAHOBJICHA U MEPEBEICHA
B aBTOHOMHBIH PEXUM, B TO BpeMsl Kak cuctemMa 208 akkyMyJIMPOBAHHUs TEILJIA MOXKET POIOJLKATh
NOJaBaTh TEIUIOBYID JSHEPrHI0O B cucTeMy 212 BbIpaOOTKH 3HEPruM, KOTOpasl MPOAOJIKAeT
BBIPaOaTHIBATh YHEPTUIO. AHAJIOTHYHBIM 00pa3zom, cuctema 212 BeipabOTKH SHEPTUH MOKET OBbITh
OCTaHOBJIEHA WJIN pabOTaTh C MOHIKEHHOH MOIIHOCTBIO, B TO BPEMS KaK CHCTEMa SIIEPHOTO
peakTopa MpOAOIDKAET BBIPa0aThIBATh TEIJIOBYIO SHEPTHIO U IO CYINECTBY 3apsbkaeT cuctemy 208
AKKyMyJIMPOBaHMs TeIUla. B HEKOTOPBIX BapHaHTax BBINOJHEHUS] CUCTEMA SIIEPHOIO PEeaKTopa
paboTaer Ha TOJHYKO MOIIHOCTb, M TEIUIOBas JSHEprus mnepemaerca B cuctemy 208

AKKyMYJIMPOBAHHUsl TEIUIA, KOTOpasl MOJHOCTBK) HE3aBHUCHMMa OT HArpy3ku Ha cucremy 212
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BeIpaOoTKH 5Heprun. Harpyska Ha cuctemy 212 BpIpaOOTKH SHEPTUHM IMEET TEHASHIIUIO MEHSAThCS
B TE€UYEHUE JHs, HEMEJH, MeCsAlla M Ce30HAa, TOTAa KaK CHUCTeMa SEePHOr0 peakTopa CriocoOHa
HeTpepbIBHO paboTaTh Ha MOJIHYIO MOLIHOCTh HE3aBUCHUMO OT HAarpy3KH.

[0066] Kpome TOro, Ha aTOMHBIX TEIUIOBBIX CTAHLIUSAX, KOTOPbIE UCIIONB3YIOT PEAKTOP C
HATPUEBBIM OXJIAKACHUEM, NIEPEMELICHIE CUCTEMbI T€HEPaLUU Mapa, KaK OMUCAHO, B YAAJIEHHOE
MECTO, MOBBIIIAET OE30MACHOCTbh, MMOCKOJBKY CYIIECTBYET OYeHb HEOOJBbIION TN HYJIEBOH PHCK
TOTO, YTO BOJAA W3 MAPOBOT0 LHMKJA OyJeT B3aMMOIEHCTBOBATH C HATPHEM, UCIOJIb3YEMBbIM B
SIIEPHOM PEAKTOpE.

[0067] Ha TpaguuMOHHONW aTOMHOI 3JEKTPOCTAHLMMU IPOMEXYTOUHBIM KOHTYP
TEIUIOHOCUTENIS NTEPEAAET TEIJIOBYIO SHEPIUI0 OT MEePBOr0 KOHTYPA TEILIOHOCUTENS PEaKTOpa K
MaporeHepaTopy, NOABEPraroIeMyCsl paAualliOHHOMY BO3AEHCTBUIO, TOCKOJIbKY OH HAXOQUTCS B
HETIOCPEACTBEHHOH OJIM30CTH OT aKTUBHOMW 30HBI SAEPHOTO PEAKTOPA M JOJDKEH OBITh BBITTOJHEH
C BO3MOXKHOCTBIO BBIIEPKHBAaTh 3TOT BHJ M3IY4YEHHs, pa3pylLIalOllero CTPOUTEIbHbIE
Marepuanbl. Hampumep, HEKOTOpble MeTa/Ulbl MOTYT CTaTb XPYINKUMU H3-32 PagUaLIOHHOTO
YIPOYHEHHUs], YTO CHIIKAET YIapHYIO BA3KOCTb U MPUBOJUT K BO3MOKHBIM XPYIKUM TPELIUHAM.
B ommcaHHON cxeMe IMPOMEKYTOUYHBIM KOHTYDP TEIJIOHOCHUTENS YHAJIEH OT sIAEPHOTO PeakTopa
(MM TTOJTHOCTBEO MICKITFOYEH) U MOYKET OBITh H3TOTOBJIEH U3 MATEPHANIOB, KOTOPBIE JIerye HAUTH U
W3rOTOBUTH, U IO3TOMY OHM MEHee OPOTd U 0oJiee JOCTYITHBL

[0068] Kak npousumtocTpupoBaHo, cucteMa 208 akKyMyJIMpOBaHHs Teria U cucreMa 212
BBIPaOOTKY SHEPTHU HAXOJATCSA 32 IpeaenaMu rpauLibl 210 oObexTa saepHoil TeIIoBOH CTaHIMN
200. B vacTHOCTH, aTOMHAas1 TeruoBast cTanius 200 HaxoauTCs B peaenax rpaHuibl 210 oObekTa,
TAKOM Kak 3aIlUINeHHbIN 3a00p, U BCce 00OPYIOBaHUE B Mpeneax 00beKTa MOANEKUT CTPOTOMY
SIIEPHOMY PeryJupoBaHuio. Tam, rae HesiiepHble CUCTeMbl YCTAHOBKHU, Takue Kak cucrema 208
aKKyMYJINIPOBaHUS Teryia U cucrtemMa 212 BbIpaOOTKM SHEPIUHU, PACIIONOKEHBI YIAJIEHHO U 3a
npenenamu rpaHunbl 210 oObeKTa, 3TH CUCTEMBI TIOABEPKEHBI PETYJIUPOBAHUIO B 3HAUYUTENBHO
MEHBIIEN CTENEeHH, YTO AENAeT CTPOUTEJIbCTBO, JULEH3UPOBAHME M OKCIUTyaTallUI0 HAMHOIO
Oonee 3 PeKTUBHBIMU. DTH HESEPHBIE CUCTEMbI YCTAHOBKH MOTYT OBITh TaKKe pa3MeIleHbl 3a
npenenamu 3AIL

[0069] B HekoTOpBIX BapuaHTax BBIIOJIHEHHs aTOMHAas TeruioBas craHuus 200 mMoxxer
COZIepKaTh SAEPHBINA PEaKTOp, KOTOPBIN sBJIsIeTCs 0€30MacHBIM IO CBOEH cyTH, U pazmep 3AII
MO3KET OBITh TaKUM, YTOOBI OH coBmanan ¢ rpanuieii 210 obbekra. B mpyrux ciaydasix pasmep
3AII moxeT OBITh TaKOH, 4TOOBI OHA HAXOAWJIACh B Ipeaenax rpaHuisl 210 oOvekra. B mobom
clly4ae pa3MelleHne HesIepPHbIX CHUCTEM CTaHLIUH 32 MpeneaaMu rpanuiiel 210 smepHoro o0bexTa

AA€T MHOTOYUCJICHHBIC MPEUMYILIECTBA C TOYKH 3PCHUA 6630HaCHOCTI/I, B(I)Q)GKTHBHOCTI/I, a TaKXKE
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CKOPOCTH CTPOUTENLCTBA U JINLIEH3UPOBAHMUS.

[0070] Kpome Toro, B ONTMCaHHOM KOHCTPYKIIMH aTOMHas TeruioBast craHiust 200 cnocoOHa
paboraTh B pexuMme cienoBaHMs 3a Harpy3koil. CrenoBaHue 3a Harpy3kod - 3TO KOHLEMLUS
peryJMpOBaHUs BBIXOAHOW MOLITHOCTH, KOTZIa CIIPOC HA 3JIEKTPOIHEPTHIO KOJEONeTCsl B TeUeHHe
nHs. TpaguuuoHHAst aTOMHAsl 3JIEKTPOCTAHLUS OOBIMHO padOTaeT Ha IOJIHYK) MOIIHOCTH BCE
BpeMsi 1 OOBIYHO HE MEHSIET CBOIO BBIXOIHYIO MOIIHOCTb. B ONMMCAaHHOW KOHCTPYKIIMM aTOMHAs
teruioBast ctaHumss 200 Moxer padoTaTh Ha TOJHOH MOINHOCTH, KOTOpash MOXET OBITh
CIPOEKTUPOBaHA C y4ueToM TpeOoBaHM 0a30BOH HArpy3Ku 3JeKTpudeckoil cetu. basopas
Harpy3ka Ha 3JIEKTPUYECKYH) CETb - 3TO MHUHHUMAJbHBI yPOBEHb CIpPOCA 32 OMNPEEICHHBIN
NEepUO BPEMEHH. JTOT CIPOC MOXKET OBITh YAOBJIETBOPEH C MOMOLIBI 3JIEKTPOCTAHLIMN
HETIPEPBIBHOTO  NIEHCTBUS, MAMCIETYEPCKON reHepauuu (HAmpuUMep, SHEProCHUCTEMBI IO
TpeboBaHui0), Habopa Ooyiee METKUX MEPHOANYECKH BO3HHUKAFOIINX MCTOYHUKOB SHEPTUU WJIH
COUEeTaHMs] UCTOYHHUKOB 3Hepruu. OcTanbHas 4acTb CIPOCA, U3MEHSIOINAsACA B TE€YEHHE JIHS,
MOXeT OBITh YIOBJIETBOPEHA 3a CUET YIPABISIEMOH TI'eHepaluu, KOTOPYI) MOKHO OBICTPO
YBEJIMYUTb WIN YMEHBIIUTh, HAPUMED, SJIEKTPOCTAHLNM, CAEAYIOLINX 332 HATPY3KOU, MUKOBBIX
3JIEKTPOCTAHLMHI WA AKKYMYJUPOBAHUS SHEPTUH.

[0071] BeixomHas TemsoBas 3HEPrHs aTOMHOM TerioBoil cTaHuuu 200 XpaHUTCS B
cucreMe 208 akKyMyJHPOBAHMS TeIUla M AOCTaBIsieTcs B cucTeMy 212 BbIpaOOTKH SHEPTHH IO
Mepe HeoOXomauMocTH. Jlpyrumu clioBaMu, aToOMHas TeruioBast craHius 200 MOXXeT 3apsiKaTh
AKKyMYJIITOp TeIUla C MOYTU MOCTOSTHHON CKOPOCTBIO, a cucteMa 208 akKyMyJIMpPOBaHMs TeIjia
MOXKeT 00eCreYnBaTh TEIUIOBYIO SHEPrHi0 B cucteMy 212 BrIpaOOTKM SHEPTrUM Ul IeHeparyn
SJIEKTPOSHEPTUH, KOTOpask COOTBETCTBYET CIPOCY HAa JJIEKTPUYECKYH0 HArpy3ky OT
ANEeKTpUUECKOi ceTu. Takum 00pa3om, aToMHast TerioBast craHusi 200 MOXKET yAOBJIETBOPSITh HE
TOJIbKO TpeOOBaHUsIM 0a30BOM HArPY3KH, HO TaK:Ke 00ECIIeUYnBaTh BO3MOXKHOCTD CIIEIOBAHUS 32
HArpy3KO# NMpH HENpepbIBHON paboTe HA TOJHON MOITHOCTH HJIM IMOYTH HA TOJTHON MOITHOCTH.

[0072] Kpome TOro, mOCKOJIbKY CUCTEMA aKKyMYJIUPOBAHUSI TEIJIa MOXKET UMETh pa3Mep
OoJbIlie, YeM TOT, KOTOPBIA aToMHasi TeruioBas craHuus 200 BBINOJHEHA ¢ BO3MOXKHOCTBHIO
CHa0XaTh, aTOMHast TeIUIoBasi cTaHLUsA 200 MOXKET «3apsKaTh» CUCTEMY aKKyMYJIMPOBAHUS TeTlia
BO BPEMsI HEITMKOBOTO MOTPEOIEHHSI 3JIeKTPpOo3Hepru. Ha MHOTHX 31€KTPOCTaHLUSX, CISTYFOIIUX
3a Harpy3koi, oHH paOOTalT AHEM W PaHHUM BedepoM M padoTalOT B HEMOCPEICTBEHHOMN
3aBHCHMOCTH OT M3MEHEHHUsl CIpOoca Ha JJIEKTPOCHAOXKEHHE. JIEeKTPOCTAHLUS MOXKET
OTKJIFOUUTBCS] PAHO BEUEPOM UJIU HOYBK), KOTZ1a CIIPOC HU3KHM, a 3aTEM CHOBA 3aI1yCKaTbCsl, KOrna
CIIPOC BO3PACTAET B TEYEHUE AHA. B ONMMCaHHBIX KOHCTPYKLUAX aTOMHAas TerioBast craHnuus 200

MOXKET pa60TaTb HEMPEPBIBHO, a MIPOU3BEACHHAA TCILJIOBAs SHEPTHUA MOKET XPAHUTHCA 10 TEX MOP,
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MOKa OHAa He TOHAMOOUTCS IUI TeHepaIy 3JIEKTPOSHEPTUH WM Kakou-mbo npyroi nenu. B
HEKOTOPBIX CiIy4asix aTOMHas Tersosas craHuus 200 MOXKeT MPOU3BOAUTH MEHbLIE TEIJIOBOU
SHEPruH, YeM TpeOyeTcs IS YAOBJIETBOPEHHSI MOTPEOHOCTH B IMKOBOM Harpy3ke, HO MOCKOJbKY
OHa MOJKET 3apsiKaTh AKKYMYJISITOP TEIUIA B HEITUKOBBIE IEPHOAbI NCTIOIB30BAHUS, OO BBIXOL
SHEPruM U3 aTOMHOH TeryioBoi craniuu 200 mMoxer obecnednBaTh 0a30BYI0 HArpy3Ky U CIPOC
Ha MUKOBYIO HArpy3Ky C TEUEHHUEM BPEMEHH.

[0073] B npyrux ciny4asix aroMHasi TeruioBasi ctanuus 200 MOXKET MPOU3BOAMTD OOJIbINE
SHEpruu, 4em Tpedyercs sl YAOBIETBOpeHus: nmotpedHoctu B 6a30Boil Harpyske. Hampumep,
atoMHasi TemyoBas craHuus 200 MOXET NPOU3BOAUTH JOCTATOYHO TEIUIOBOM SHEPTUM IJIA
UCTIOJIb30BAHMSI Uil YIOBJIETBOPEHHs] NMOTPeOHOCTH B 0a30BOM HArpyske, IUIFOC U30BITOYHAS
TEIUIOBAasl SHEPrusl sl YAOBIETBOPEHHUS TpeOOBaHUI NHMKOBOH HArpy3KH, a Takke s
o0ecreyeHus TONOTHUTENbHOM TETUIOBOH SHEPTUH ISl APYTHX MPOMBIIIJICHHBIX [EJeH.

[0074] Ha ®ur.3 mnpowuIoCTpUpoBaHa aToMHasl TeruoBas craHuus 200, koropas
COIEPKUT siiepHbIil peakTop 302, BeipabaTbiBaromuii Terto. AnepHpiii peaktop 302 HAXOAUTCS B
TEIUIOBOM  cooOmeHnn ¢ cucremor 304  akkymysimposanusi terua.  Cucrema 304
AKKyMYJINPOBAHUS TEIUIa HAXOAUTCS B TEIJIOBOM COOOIIEHHH ¢ cuctemoit 306 mpeobpazoBaHus
SHEPI'uH, KOTOpasi HAXOAUTCS B COOOIIEHUH C BHEIIHel Harpy3koi 308.

[0075] Anpepusiit peakrop 302, reHepHPYIOLINI TEIJIO, MOXET INPEACTABIATb COOOH
SOEPHBII peakTop J0O0ro MOAXOISIIEro THIA, U3BECTHBIH B HACTOSIIEE BPEMsI MM KOTOPBIHA
Oynmer co3maH MO3Ke, TAKOH KaK PeakTopbl NeNIeHHs MM TepMOsAepHble peakTopbl. Takue
NOIXOASAIINE PEAKTOPbl BKJIKYAKOT, HO HE OIPAHUYMBAIOTCS STHUM, SIIEPHBIE PEAKTOPbI HA
OBICTPBIX HEHTPOHAX, SACPHBIE PEAKTOPbI HAa TEIUIOBBIX HEHTPOHAX, SAEPHBIE PEAKTOPbI Ha
TSJKEJION BOJIE, SIIEPHBIE PEAKTOPHI € JIETKOBOJHBIM 3aMEAJIUTENIEM, PEAKTOPBI HA PACIITIABJIEHHBIX
COJISIX, PEAKTOPBHI C JKUJKOMETAJUTMYECKUM TEIJIOHOCUTENIEM, IIEPHBIE PEAKTOPBI C OPraHUYECKUM
3aMEJIUTENIEM, PEAKTOPbl C BOASHBIM OXJIAXKACHUEM, SAEPHBIE PEAKTOPbl € Tra30BbIM
OXJIQXKICHUEM, PEAKTOPbI PA3MHOKEHMsI U CKUIAHUSA, U 3TO JHIIb HEKOTOpble u3 HUX. Kpome
TOTO, sAepHbI peakTop 302, TeHEePUPYIOMIMHA TEIUIo, MOKET MPEACTaBIATh COOOU sIepHBIM
peakTop JIFOOOTO TMOAXONSIIETO pasMepa, TaKOW Kak HeOOJbIION MOIYJBHBIA PEaKTop,
MHUKPOPEAKTOp M Ja)X€ PEeaKTOp MOIIHOCTBIO N0 TruraBarT miu Oonbme. Kpome Toro, B
MHTETPUPOBAHHON CHCTEME MpeoOpa3OBaHMA HHEPrHM MOXKHO HCIIONb30BaTh OAWH WJIH
HECKOJIBKO PEaKTOPOB, KOTOPBIE MOT'YT OBITh PEAKTOPaMHU OZHOTO THIIA WK PEAKTOPAMH Pa3HBIX
TUTIOB U Pa3MepOB.

[0076] TI'panmma 310 simepHOro oObekTa mpeacraBisieT coboil ¢usnmueckuin Oapwep,

OKPYXKAarOLUK SAEPHYIO TEIUIOBYX craHuuio 200, ¥ npeaHasHadeHa Ui 3alUUThl SIIEPHOrO
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peakropa 302. Bo MHorux ciydasx rpanuua 310 oObekra OKpy)kaeT paJHallMOHHYIO 4acCTh,
KOTOpasi, Kak paHee ObLIO yKa3aHO B CBS3M C ONHCAHHBIMHM BAapPUAHTAMHU BBITIOJTHEHUS, MOXKET
HUMETh HAMHOT'O MEHBIINI pa3Mep, 4YeM Ha TUIIUYHBIX aTOMHBIX 3J1eKTpocTaHuusax. Cucrema 304
aKKYMYJMPOBAHHs TeIJIa PacHoiiokeHa 3a mpenenamu rpanuisl 310 sgepHoro obwekra. Kax
omucaHo, cucremMa 304 akKyMyJHpPOBaHUs TeIIa MOXKET IMpPeACTaBiATb coOol cucremy 304
AKKyMYJIUPOBAHUSl Telja JIIOOOro MOAXOMSALIEro THUIMA M MOXET HCIHOJb30BaTh 00O
MOAXOASALIMN TUIT CPEAbl aKKYMYJUpPOBaHUs Teruia. Hanpumep, TEMIOHOCUTENN MOTYT BKJIIOYATh
HBTEKTHUECKHE pACTBOPBI, MaTepuayibl ¢ (a30BbIM MEPEXOJOM, CIUIAaBbl C HHTEPBAJIOM
HECMEIMBAEMOCTH, CMeCH MeTajuioB (Hampumep, AlSiiz), MaTepuanbl HA OCHOBE LIEMEHTA,
pacIuUIaBieHHbIE CONHM (HAMPUMEp, XJIOPUAHBIE COJHM, HUTPAT HATPUS, HUTPAT KaJWs, HUTPAT
kanbuus, NaKMg nimn NaKMg-Cl, cpenu npounx), TBepAbIi WK PacIlIaBICHHBIH KPEMHUHN HITH
KOMOWHAIIMY 3THUX WJIH APYTHX MAaTEPHAJIOB.

[0077] B HexkoTOpbIX MpHMepax TEIUIOHOCUTENb TaKXKe HCIIONb3YeTCsl B KauecTBe
TEIUIOHOCHUTENSI B cucTeMe 312 mepenaun sHepruu U / win B cucreMe 314 nOCTaBKU SHEPTHU.
Taxum obOpaszom, cucrema 312 mepenadu SHEPTHUH MOXKET MPOTOUYHO COOOIATHCS ¢ cCUcTeMoi 306
npeoOpa3oBaHMsI SHEPTUU U IIPU 3TOM TEIUIONEpenarolas cpeaa cucreMsl 3 12 nepenadu sSHEPTruu
MOXKET HAIpPsIMyK) B3aUMOJEHUCTBOBATh C TEIUIOAKKYMYJHPYIOLIEH cpenoi cucremsl 304
aKKyMyJIUPOBAaHUS TeIjia. AHAJOTMYHBIM 00pa3oM, B HEKOTOpPbIX IpuMepax cucrema 314
JOCTaBKM JSHEPrMH MOXET MCIOJIb30BaTh TEIUIONEPENAOIIYIO Cpeay, KOTOpasi SBISETCs
TEMJIOAKKYMYJIUPYIOIIEH cpenoil cucteMsl 304 akkyMyJIUpOBaHUs Telia. B HEKOTOPBIX ciyyasx
cucrema 304 akKyMyJUpPOBaHUS TEIUIa MOXKET HAXOAUTHCS B MPSIMOM JKUAKOCTHOM KOHTAKTE C
cucteMoil 314 nocTaBKM SHEPTUU.

[0078] Cuctema 304 akKyMyJMpPOBaHHs TeIla HAXOMUTCS B TEIUIOBOM COOOIIEHUHU C
sanepHbIM peaktopoM 302 mocpenacTBoM cucteMbl 312 mepenadyu SHEPruu, KOTOpask MOKET
HaXOJUTHCA B TEIJIOBOM KOHTAKTe C siAepHBIM peakTopoM 302 u cuctemont 304 akKyMyIMpOBaHUS
TEeIjIa MOCPencTBOM TeriooOMeHHUKOB. Cucrema 312 mepenadu SHEPruu MepenaeT TEIUIOBYIO
SHEPruro, OOBIYHO uepe3 M30JHPOBAaHHBIE TPYyOONpOoBOABI, B cUcTeMy 304 aKKyMyJIHPOBaHHUS
TEIUIa, TI€ TETUIOBAst SHEPT Ul HAKATUTUBAETCS 10 TEX IOp, TIOKa OHA HE MOHAI00UTCS.

[0079] Cuctema 304 akKyMyJHpOBaHHs TeIla HAXOMUTCS B TEIUIOBOM COOOIIEHHUH C
cucremori 306 mpeoOpa3oBaHUsl HHEPTUH, HAMPHMEp, MOCPENCTBOM CHCTeMbl 314 nocraBku
sHepruu. Cucrema 306 mpeoOpa3oBaHHs SHEPTrHH MOKET HMEThb JFOOOW MOIXOISIIMA THII
M3BECTHOH B HACTOSIII[E€E BPEMs TEXHOJIOTUH HITH TEXHOJIOTHH, KOTOpast OyeT pa3padoTaHa MO3Ke,
KOTOpasi CcrnocoOHa MPeoOpa3OBbIBATH TEIUIOBYIO SHEPTHIO B IMOJIE3HYIO JHEPrHIO B APYroH

¢dopmel. B HexoTopbIx mpuMepax cucrema 306 mpeoOpa3oBaHUs SHEPTHH UCIIONb3YET MapOBYIO
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TypOuMHYy, KOTOpas MOXeT paboraTte mo wuukiay PaHkuHa, 111 mpeoOpa3oBaHHs Mapa B
MeXaHN4YEeCKyI0 padoTy. Bo MHOruX ciydasx map npoXOAMT Yepe3 MapoByK TypOHMHY, KOTOpas
BpAlIlaeT BaJl FeHepaTopa /Ui BEIPAaOOTKHU 3JIEKTPUUECTBA.

[0080] Cucrema 314 nocTaBKM OJHEPrHMM MOXKET MPEACTABISTh CO00H JFOOYIO
HNOAXOASIIYI0 KOMOMHALMIO TEILIONepenaroInero o0opyaoBanus. B HEKOTOPBIX Ciydasix OAHMH
WJIM HECKOJIBKO TeTNIOOOMEHHHMKOB CBSI3aHBI C KAKIOW U3 CHCTeMbI 304 aKKyMyJIHMPOBAHUS TETIa
u cuctembl 306 nmpeoOpa3oBaHus sHepruu. Pabouast Teky4das cpena, UMEroIasicsi B cucreme 314
JIOCTaBKU SHEPruM (HAmpuMep, B KOHTYPE TEKy4el Cpenbl), MOJyYaeT TEIUIOBYK) SHEPTHI0 OT
cucrembl 304 aKKyMyJIMPOBAHHSI TEIUIA B OTHOM WJIM HECKOJIBKHUX TETUIOOOMEHHUKAX, CBSI3aHHBIX
¢ cucremont 304 akKyMyJMpOBaHUsS TEIUIa, U AOCTABISAET TEIJIOBYIO SHEPrUIO B cucteMy 306
npeoOpa3oBaHMs SHEPTUH B OJJHOM HJIM HECKOJIbKUX TEIUIOOOMEHHHKAX, CBSI3aHHBIX C CHCTEMON
npeoOpaszoBanust sHepruu. Cucrema 314 DOCTaBKM SHEPTUH MOXKET HCIIONB30BATH JIFOOYIO
MOAXOIAIIYIO pab0ovyIO TEKYUYIO Cpely, KaK OMUCAHO B HACTOSIIEM TOKYMEHTE.

[0081] Cucrema 306 mpeoOpa3oBaHHs 3HEPTUM MOXKET OBITh COEJUHEHA C BHEIIHEH
Harpy3kod 308 ¢ momompro cuctembl 316 mnepepgaum s>Hepruud. BHemHsss Harpyska MOXKET
MPEICTAaBIISITh COOOW KOMMYHAJIBHYIO 3JIeKTpuueckyro cerb. Cucrema 306 mpeobpasoBaHus
SHEPIHU MOXKET JOCTABIISATD BHIPAOOTAHHYIO 3JIEKTPOIHEPTHUIO B JIEKTPHUYECKYIO CETh, HAIIPUMED,
[0 BBICOKOBOJIBTHBIM NEPENAIOIIUM JIMHHUSAM, KOTOPbIE MEPEHOCIT MOIMHOCTbH OT CHUCTEMBI
npeoOpa3oBaHusl JHEPruM B LEeHTpbl mnorpebnenus. I[lpumeuarenbHo, uto cucrema 306
npeoOpa3oBaHus SHEPTUH YAAJIeHA OT siAepHOro peaktopa 302 U BO MHOTHX CJIy4asX HaXOIUTCS
3a mpenenaMu rpaHuibl 310 smepHOro oObekTa, a BO MHOTHUX CIy4asXx TaKK€ HAXOIUTCS 3a
npenenamu 393. Kak onucano, simepHbiil peaktop 302 otaeneH ot cucreMbl 306 npeodpa3oBaHus
SHEPrHH, TPH 3TOM JIFOObIE HEUCTPABHOCTH B cucreMe 306 mpeoOpa3oBaHUs SHEPTUU HE
OKa3bIBAIOT OTPHUIIATEIBHOTO BO3IEHCTBHS Ha sinepHblil peakTop 302, u Ha000poT. PaKTHUECKH,
Jake Korja sinepHblid peaktop 302 OCTaHOBJIEH, HATPUMEP, ISt OOCTYKIUBAHUS WIH TO3AIPaBKHY,
cucrtemMa 304 akkyMyJUpOBaHHUs TeIJla MOXKET NMPOAOJLKATH MOAABATh TEIUIOBYKD 3HEPTUIO B
cuctemy 306 mpeoOpa3OBaHUS SHEPTUH VIS TOAAYHN 3JIEKTPOSHEPTUN HA BHEITHIOKO HATPY3KY.

[0082] OtHOCUTENBHO HM3KAas CTOMMOCTb CHUCTeMbl 304 akKyMyJHpOBaHUs TeIUla IO
CPaBHEHHMIO C aTOMHOW TeryioBoi cranumueil 200 crmocoOCTBYeT paclIMpeHHro cuctembl 304
AKKyMYJIUPOBaHHUS TEIUIa ¥ YMEHbIICHUIO MaciuTaboB aToMHOH TermioBoi craniuu 200. Kpome
TOTO, B CJIy4asiX, KOT/1a HCIOJIB3YETCs IEPEHOC TETIa MPYU HU3KOM JIaBJICHUH (HapuMep, pacIuiaB
COJIM B Ka4Y€CTBE TEIUIOHOCHUTEINI) OTHOCUTENBHO Aoporoe obopyaosanue 306 mpeoOpa3oBaHUs
SHEPryuu YCTAHABIUBAETCS YAAJNEHHO Ha siiepHOM TerioBol cranHimu 200, rae OHO MOXKeET ObITh

CIPOEKTUPOBAaHO Oonee >PPekTUBHO U 0e3 HeOOXOAMMOro PEeryJHpOBaHUS, €CIU OHO ObUIO
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IIOCTPOCHO Ha sAOepHOM O0BekTe. B HacrosmeM ONMMCaHWM TEPMUH «HHU3KOE JaBJICHHUE)
UCTIONBb3YeTCs Al 0003HA4YeHUs AaBJIeHUH HIbke npubnusuTensHo 3,5 MITa.

[0083] Kpome Toro, B Tex ciy4asix, KOrZla HET CHCTEM BBICOKOT'O JaBJIeHUs (Harpumep,
Gonee npubmmzutensHo 3,5 MIla), cBA3aHHBIX C simepHbIM peakTopoM 302, 393 Moxer ObITh
MHHHUMH3HPOBAHO, a PACCTOSIHUS MEPEeHOCa Tella MOTYT ObIThb YMEHbIIEHbl. B HEKOTOpBIX
cnydasix cucrema 304 akKyMyJMpOBaHUS TeIUla MOXKET ObITh YCTAHOBJICHA PSIOM C SACPHBIM
00BEKTOM, HO 3a mpeaenaMu rpaHuibl 310 oObekTa. ITO MUHUMU3UPYET PACCTOSIHUE TIEPEHOCA
TeIla, CoxpaHss mnpu 5ToM cucrteMy 304 akkymyaupoBaHuss Temna W cucremy 306
npeoOpa3oBaHus SHEPTUM 3a npeaenamu rpanuilbl 310 u smepHOro oObekTa BHE cepbl mpaBi
SIIEPHOTO PETYJIUPOBAHUS.

[0084] IToka3auHbiil Ha Dur.4 sinepHbIil peakTop 302 MOKeT OBITh AHAJIOTUYEH PEAKTOPY,
ONMHCAHHOMY CO CChUIKOM Ha Pur.3, u coeauHeH ¢ cucremMoil 304 akkyMyJaupOBaHUs TeEIa,
KOTOpasi MOXET OBITh 1O CYIIECTBY aHAJIOTMYHOH cucteme 304 akKyMyJHUPOBaHHS TeIlIa,
nokazanHoi Ha @ur.3. AnepHbiii peakTop 302 Takke MOKET OBITh COSMHEH CO BCIIOMOTATEIbHOM
cucremoit 402 akkyMyIupOBaHUs Terua. B HEKOTOPBIX ciydasx cucrteMa 304 akkyMyJIMPOBAHUS
TEIUIa MOXKET, HE00s3aTeIbHO, HAXOIUTHCS B TEINIOBOM KOHTAKTE CO BCIIOMOTaTEIbHOM CHCTEMOM
402 akkymynupoBaHus Tera. AnepHsiii peakTop 302 MOXKET OBITh BBIIOJHEH C BO3MOKHOCTBIO
NEepPeHoca TEIUIOBOM 3Hepruu k cucreme 304 akkyMyJMpOBaHHUsSl TeEILIa, BCIIOMOraTEIbHOU
cucreme 402 akKyMyJIMpOBaHUs TEIUIA UK K TOH U IPYrOd CUCTEME.

[0085] Cucrema 304 akkyMyJHpOBaHUS TeIUla COeIMHEHa ¢ cuctemoir 306
npeoOpa3oBaHMsl SHEPrHH, Kak ObLIO OMMCAHO paHee B HacrosimeM nokymeHnrte. Cucrema 306
npeoOpa3oBaHus SHEPTHU COEAMHEHA ¢ BHELTHeH Harpy3koi 308, kotopas MoxeT ObITh JHOOOH
Harpy3KOW, TaKOW Kak 3JIEKTpUUYECKas Harpy3Ka WIK TeIJIOBask Harpy3Ka.

[0086] Bcmomorarenbnblii akkymynsatop 402 Tersa MOKET OBbITh YCTAaHOBIEH 3a
npeaenamu rpaHunbl 310 smepHOro o0BEKTa, Kak MPOWJUTFOCTPUPOBAHO, MM B HEKOTOPBIX
CJIy4asix MOKET OBITh YCTaHOBJIEH B Mpezenax rpaHuisl 310 smepHoro oobekra. B HEKOTOPBIX
BAPUAHTAX BBIMOJIHEHHS €0 (PYHKIUS 3aKIIF0YAETCs B YIIPABJICHUH TEMIIEPATy PO TeKydeH Cpepl
B 0OpaTHOH MarucTpajy U BXOIA B AKTUBHYIO 30HY B siiepHOM peakrope 302. Ecnu ects pasauna
mexay (axrmueckum Tin U oxupmaembiM  Tin, CHCTEMa YIPaBJIEHHS PEAKTOPOM MOKET
WHULUMPOBATh M3MEHEHHE PEAKTUBHOCTH C Y4€TOM pasHulpl Temmneparyp. Hanpumep, ecnu
TEeMIIepaTypa Ha BXOJE€ B aKTUBHYIO 30HY BBILIE OKUAAEMOH, CUCTEMA YIPABJICHUsS] PEAKTOPOM
MOXET CHU3UTb PEAKTUBHOCTD, YTOOBI yUeCTh 0OJIee BBICOKYIO, UeM OXKHIAIOCh, TEMIIEPATYPY Ha
BXOJE.

[0087] BcnomorarenbHblii akkymynsaTop 402 Ttermna MoxeT ObITh IpegHa3HAuY€H



26

KOHKPETHO JUIsl 3TOTO PEeaKTopa M HCIIONb30BaThCA ISl YIpaBleHWs U / WiM cTaOuiIu3anuu
TEMIIepaTypbl Ha BXOJ€ B aKTUBHYIO 30Hy. Hampumep, BcoMorarenbHbI akkymysstop 402
TEIUIa MOKET HAaXOOUTHCS B TEIUIOBOM COOOLIEHHH C MEPBUYHBIM KOHTYPOM TEIUIOHOCUTENS
BHYTpH Kopryca peakropa. [Iockonbky nepBUYHBIN TEMIOHOCUTENb UMEET TEMIIEPATy Py, KOTOpas
ornu4aercss OT oxkupaemoro Tin, BcrmoMorarenbHblll akkymysatop 402 Temyma MOXET
B3aUMOJICIICTBOBATh C MEPBUYHBIM KOHTYPOM TEIUIOHOCHTENSI IJIsi JOOaBJICHUs TeIuia B
NEePBUYHBIN KOHTYP TEIJIOHOCUTENSI UM OTBOAA U3 HEro tema. I10CKkoapKy nepBUYHBIN KOHTYP
TETJIOHOCHUTEJIS] B3AUMONIEUCTBYET ¢ paboueli TeKy4el Cpefoil BCIOMOraTeJIbHOTO aKKyMyJIsITopa
TeIUla, B pe3yJbTaTe IEPBUYHBIM TEIUIOHOCUTENb JOCTUraeT TEIUIOBOIO pAaBHOBECHUS C
JOTIOJHUTENBHBIM TeroHocuTeneM. KoHnTponupys Ttemneparypy NEepBUYHOIO TEIJIOHOCUTENS,
PEaKTUBHOCTh B AKTHUBHOH 30HE CTAOWIM3HPYETCs, a JIOObIe €CTECTBEHHBbIE KOJeOaHMs
CIJIAXKUBAIOTCSI.

[0088] B HekOTOpBIX MpUMepax BCIIOMOTaTeNbHbIN akkyMyJiaTop 402 Teria HaXOAUTCS B
HETIOCPEACTBEHHOM TEIIJIOBOM COOOIIEHHUH C sIEPHBIM peakTopoM 302, Hampumep, 3a CYET TOTO,
YTO 4YacTb TEIUIOBOH OHEPruU SIAEPHOrO PEaKkTOpa HaNpaBise€TCs BO BCIOMOIATEIbHBIN
akkymyisitop 402 terma. B apyrux mpumepax BCoMorarenbHbll akkymyJsisatop 402 Ttemna
HAXOAWTCS B TEIJIOBOM COOOIIEHUH ¢ cucteMoi 304 akKyMyJIMPOBAaHHSI TEIUIa, IPU STOM YacThb
TEIUIOBOM OSHEepruu OT cucteMbl 304 akkyMyJMpOBaHMs TeIUla HAIpPaBJsIeTCs  BO
BCIIOMOTaTeNbHbIA akkymyjaTop 402 Temyma [js1 MCMHOAB30BaHUS IIPU  PEryJUPOBAHUU
TEMIIEpaTypPhbl Ha BXOJ€ B aKTUBHYIO 30HY sIIEPHOTO PEAKTOPA.

[0089] Crnenmanuct B AaHHOW OOJACTH TEXHHKH JIETKO TMOHMET, KaK 3TU pa3IMYHbIe
CHCTEMbI MOTYT HaXOIHUThCS B TEILUIOBOM COOOIIEHHH APYr C APYrOM M HCIOJIb30BATHCS IS
PEryJIMpOBaHUs TEMIEPATYPBI HA BXO/AE B AKTUBHYIO 30HY.

[0090] Ha ®ur.5 npouyutrocTpupoBaHa aToMHasi TeruioBas craHius 500, koTopas MOXKeT
OBITH TIO CYINECTBY TAKOW k€, KaK ObLIO OMHCAaHO BbIe. IIpuMedaTenbHO, YTO B HEKOTOPBIX
KOHCTPYKLUSIX ~PEaKTOPOB HET HEOOXOOMMOCTH TMojarateCsi Ha o0OpynoOBaHHME —JUIs
MaHUITYJIUPOBAHUSL TSDKENBIMU TEIUIOBBIISISIOMMME  cOopkamu. Hampumep, B peaxtope
0acceHOBOrO THIA, TAKOM KAaK PEAKTOp HAa PACIUIABJICHHOW COJIM, HET TEeIUIOBBIAEISIOLINX
CTep)KHEH WIIM TETUIOBBIAEISIOMIX COOPOK, KOTOpPble HEOOXOAWMO XPaHUTh, IMEPEMEINaTh,
BCTABJISITh MJIA U3BJIEKATh U3 aKTUBHOU 30HBI peaktopa. CrenosarenbHo, 30Ha 204 obpartieHust ¢
TOTLIIBOM MOJKET OBITh 3HAUUTEIBHO YMEHbINIEHA MO pa3Mepy MO CPABHEHUIO C 30HOH oOpalieHus
TPAAULMOHHOM AaTOMHOM 3JIEKTPOCTaHUMU. bonee TOro, MHOrMe KOHCTPYKLMH PEaKTOpPOB
OCHOBaHbl Ha TOIUIMBHBIX LMKJIAX, TapPaHTUPYIOLIUX HEPACIPOCTPAHEHHUE JENSIIUXCS

MaTepPHUAJIOB, HAMPUMEpP, PEAKTOPbI-CAMOENbl WJIM PEAaKTOpPbl HAa PACIUIABJICHHOW COJNH, U HE
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00s13aTeNbHO AOJDKHBI BKIIOYATh 30HY 204 oOpaieHus ¢ TOIUIMBOM B 3alIUTHYIO 30HY. B aTmx
BapUAHTAX BBIMOJIHEHUS 3alUTHAs 30Ha 206 MOXKET ObITh HAMHOTO MEHBIIE U BKJIFOYATh TOJBKO
SIEPHBIN PEAKTOP U MEHbLINE MOACUCTEMBI PEakTopa. ITO NPUBOAUT K 3HAYMTENIbHO MEHbIIEH
3amuTHON 30He 2006, 4TO, B CBOK Ouepenb, NPUBOAMUT K Oonee HU3KUM 3aTpaTaM Ha
CTPOUTEJILCTBO, JIMLEH3UPOBAHUE U DKCIUTyaTALUIO.

[0091] Kpome Toro, 3amuTHast 30Ha 206 MeHbIIEro pa3Mepa MPUBOAUT K MEHBILIEMY
oxBaty rpaHuilbl 310 oObekTa. Boniee TOro, B TeX KOHCTPYKIHUSIX PEAKTOPOB, KOTOPBIE MO CBOEH
npupone 6e3onacHel, rpanuna 210 00beKTa MOKET OBITh MUHIMHU3UPOBAHA, & TAKXKE MOXKET OBIThH
MuUHUMH3MpoBaHa 323. B HekoTOphIX ciydasx rpaHuia 323 coBnaaaet ¢ rpanuleii 210 spepHoro
00BEKTa, WIM B HEKOTOPBIX ciydasx 323 HaxoauTcst B mpenenax rpaHunbl 210 odbekra. 31O
no3BoJisieT cucreme 208 akKyMyJIMpOBaHUsS Teruia U / uiu cucreMe 212 BbIpaOOTKU SHEPTHU
pacrionaraThcs 3a npeneixaMu rpanuipl 210 odbekra, OyaydH pactoIOKEHHBIMA OTHOCHUTEIBHO
O6mu3ko k rpanuue 210 oObekTa Al YMEHBIIEHUsS] PACCTOSHUS Mepenadn Teruia cucreMon 214
nepenaydu SHEPruu.

[0092] Kak mnpouJUIIOCTPUPOBAHO, akkymynsarop 208 Temjga MOXKET HaXOAWUTHCS B
TEIUIOBOM COOOINEHNH C OJHOW MM HECKONbKMMHU Harpy3kamu 510. Hampumep, cucrema 208
AKKYMyJIUDOBAaHHUsSl TeIUIa MOXET JOCTAaBJATb TEIUIOBYID JHEPrUI0, CPEedd IPOYero, MAJis
MIPOMBILIJICHHOTO Harpesa 512, meHTpann30BaHHOTO TerjiocHaOkeHus 514 wim BeIpabOTKU
sHepruu 212.

[0093] IIpumeHeHus: TPOMBIIIIIEHHOTO Harpesa 512 pa3HooOpasHbl 1 TpeOYIOT Temia npu
pasiau4HBIX Temmeparypax. IIpumMeHeHne NpPOMBIIUIEHHOTO TEIja MOKET BKJIIOYaTh HArpes
TeKy4el Cpebl, HApUMeED, ISl TPUTOTOBJIEHHS! MUIIH, XMMUYECKOE MTPOU3BOICTBO, pU(GOPMUHT,
IUCTHULILMIO, THIPOOUUCTKY, TPU KOTOPBIX TPeOyroTCs TeMmmeparypbl B AHANa30HE OT
npubmuzutensHo 110 °C no mpubnusutensHo 460 °C. AHAJIOTWYHO, MPOLIECCHI OTBEPXKACHUS U
(opMOBaHUs, HAIPUMEP, ISl TOKPBHITUH, MPOU3BOACTBA MMOJIMMEPOB, SMAJMPOBAHUS, SKCTPY3HU
U T.IL, TPeOYIOT Harpesa B auanazoHe oT npudmmsurenasHo 140 °C no npubmusutensHo 650 °C.
Jlpyrue mporecchl BKJIIOYAIOT (POPMOBKY Kene3a, IUIABKY M IMPOHM3BOACTBO CTAJH, a TaKXKe
NPOM3BOJCTBO IUIACTMACC M PE3UHBL. DTO MPOMBILILICHHOE TEIUIO MOXET OOecIeuuBaThCs
cucremoii 208 akKyMyJUpOBaHUS TEIUIa, €CIH HEOOXOIUMO, MO KAa4eCTBY M KOJHUYECTBY B
COOTBETCTBUH C KOHKPETHBIMH TPEOOBAHUSAMH K MPOMBILUIEHHOMY Teruty S12.

[0094] LlenTtpanu3oBaHHOe TeruiocHaOkeHne 514 mnpencraBisier cobol  cucTemy
pacripeneneHust Terjia OT HEeHTPAIM30BAHHOIO HCTOYHHKA Yepe3 CUCTEMY M30JHPOBAHHBIX TPYO,
HanpuMep, IUii KOMMEPUECKHX M JKHJIBIX CHUCT€M OTOIUIEHUs (Hampumep, Uil OTOIUICHHS

NOMEINEHUI M HarpeBa BOABI). JTO TEIIO OOBIMHO MMEET TeMIIepaTypy B JAuamasoHe Oolee
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HU3KHX TEMIIEpaTyp W MOXKeT, Npu HeoOxomumocTH, ObITh obecriedeHo cucremoin 208
AKKyMyJIMPOBAaHUS TEILUIA.

[0095] Kak yxe oOcyxkpanoch, cucrtema 208 akKyMyJUPOBAaHHUS TeIIa MOXKET OBITh
COeMHEHa C YCTaHOBKOH 212 BbIpaOOTKM SHEPrHHM, NMPH 3TOM TEIUIOBasi SHeprusi cucremsl 208
aKKyMYJIMPOBAHUS TEIIa MOKET UCIIOJIb30BAThCS AJIsl FTeHePUPOBaHUs dJ1ekTposHeprun. Cucrema
212 BbIpaOOTKH SHEPTUU MOKET BbIpaOAThIBATh AJIEKTPOIHEPTHIO MO 3aMPOCy, a CIEIOBaHUE 32
Harpy3koil obecredyrBaeT OTCIIEKUBAHHE MOTPEOHOCTEH B 3JEKTpUYEcKOW ceTu. Bo MHOrumx
cnydasix cuctema 212 BbIpaOOTKH 3Hepruu OyneT MPOU3BOAMTh OTPaOOTAHHOE TEIUIO, TO €CTh
TEIUIO, KOTOPOE HE UCIONb3YEeTCs Il TeHepaluu saekTposneprun. OHo MoxeT ObITh B opme
mapa mocJjie TOro, Kak OH IpoIIe Yepe3 MapoByo TypOHHY. DTO TaK Ha3blBaeMoOe OTPabOTaHHOE
TEIUIO MOXET OBITh PELHUPKYJIHUPOBAHO, HANPHUMEpP, Ul OOECIEYEeHUs LEHTPATU30BAHHOTO
TETUIOCHAOKEHHsI, KOTOpOe OOBIMHO clienyeT Oojiee HU3KUM TeMITepPaTypHbIM TPeOOBaAHUSAM, YeM
3amaun  1isi BbIpaboTKM sHeprum 212 wiM mpoMblluieHHOro Ttermia 512, AHanoruvso,
oTpaboOTaHHOE TEIIO OT 3aJad MPOMBIIUIEHHOTO Temia 512 MOXHO yiaBiauBaTe U / WA
PEeLMpPKYINPOBATh [JIs1 OOeCTIeUeHHs Terula Ui APYIHX LeJiel, TAKUX KaK LEHTPAIU30BAaHHOE
TeIUIOCHA0KEeHHe, WK BO3BpaIlaTh B cucteMy 208 akkyMyJIMpPOBaHUS TeIIa.

[0096] B HekoTOpBIX BapuUaHTax BBINOJHEHHUs cucTema 208 akKyMyJIUpPOBAaHUS TeIlIa
crioco0Ha o0ecreunBaTh TEIUIOBYIO SHEPTHUIO IS BCEX TPeOyeMbIX HArpy30K OHOBPEMEHHO. JTO
MOXKET OBITh JOCTHTHYTO IyT€M YBEJHMYEHHs pa3Mepa akKyMyJsiTopa Telula IO pasMepa,
criocoOHOro odecrneynTs MOTPEeOHOCTh B TEIUIOBOI SHEPrHM OT BCEX OKHIAEMBIX HArpy3oK.
ITockonbKy Harpy3KH SIBJISIIOTCS TIEPEMEHHBIMH, HAITPUMeD, LEHTPATU30BAHHOE TEIUIOCHAOKEeHNEe
514 nonp3yetcsi 6oiee BLICOKUM CIIPOCOM MpH O0JIee HU3KUX TEMITEPaTypax OKPYKAIOLIEH Cpebl,
a BbIpaOoTka 212 sHeprum, Hampumep, AN AOMAIIHErO HWCIOJNb30BAHUS, YBEIMYUBACTCS B
TEYeHHE JHS W YMEHbINAETCS HOUbID, cucreMa 208 akKyMyJHpPOBAHUS TEIUIA MOXKET OBITh
paccyMTaHa U BBITOJHEHA ¢ BO3MOKHOCTBIO 00€CTIeueH s BCeX HEOOXOMUMBIX JIJIsl Harpy3ku 510
TpeOOBaHUIA.

[0097] Cucrema 208 akKyMyJHPOBAHUS TeIIa MOKET COAEPKATh OOJBIIOE KOJTHMYECTBO
XPaHWJIMIL, COEAUHEHHbIX BMECTe. JTH XPAHWIMIIA MOTYT MMETb OJMHAKOBbIE WUJIM pa3Hble
TEIJIOAKKYMYJIUPYIOIIHUE CPeibl U MOTYT MOAAEPKUBATHCS MPU Pa3HBbIX TEMIEpaTypax, KOTOpbIe
Jy4ule MOAXONAT Ul Pa3sHbIX TEIUIOBBIX HArpy3ok. Hampumep, nns HekoTOpeIX 3amad 512
NPOMBIIIJIEHHBIX Teruia Tpedyercst Temneparypa, npesbimaromas 800 °C. B 3Tux ciydasx ogHO
WIA HECKOJbKO WHAMBUAYAJbHBIX XPAHWIMI] MOIYT XPaHWUTb TEIJIOBYKD 3HEPIHUIO,
npesbimaroinyo 800 °C, 1 1OCTaBKHU K 3TUM BbICOKOTEMIIEpATYPHBIM Harpy3kaM. AHaJIOTHYHO,

OAHO WM HECKOJbKO HWHAUBUAYAJIBHBIX XPAHWIHI MOTYT TIIOCTABJIATb OTHOCHUTCIIBHO
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HU3KOTEMIIEPAaTYpHYIO TEIUIOBYIO 3Hepruto, Hampumep, ot 100 °C mo 300 °C, nHarpyskaw,
TpeOyromum Oonee HHU3KUX TeMmnepaTyp. KOHEUHO, B OTHENBHBIX XPAHWIMIIAX MOTYT
UCTIONIb30BaThCs PasHble TEIUIOAKKYMYJHPYIOIUE CPeAbl, CIELUalbHO pa3paboTaHHbIE s
paboTs! pu TpeOyeMBbIX TEMIIEPATYPax.

[0098] Hampumep, BBICOKOTEMIIEPATYpPHOE XPAaHWIMIIE MOXKET HUCIOJIb30BATh PACILIaB
COJIeH B Ka4eCTBE TEIUIOAKKYMYJIMPYIOLIEH Cpebl, COCTAaB KOTOPOH MOXKET OBbITh TEPMUYECKH
crabmibHbiM 10 1000 °C mnm Beine. HuskoreMmnepaTypHOe XpaHWIHILE MOXET HCIOJIb30BaTh
BOJIy B Ka4eCTBE TEIJIOHOCUTEJISI U3-3a €r0 BBICOKOM TerIoeMKOCTH (mpudusutenbho 4,2 Jx /
(em*-K)).

[0099] Dur.6 uLIIOCTPUPYET pa3lUuHble IMPOMBILIUIEHHbIE MPUMEHEHUs TeIvia, AJis
KOTOPBIX CHCTEMa AaKKyMyJIMPOBAaHUS TeIUla MOXKET o0ecrnednBaTh TPeOyeMyr TEIUIOBYIO
sHepruro. Kak mokaszaHo, il HEHTPAIN30BAaHHOIO TEIUIOCHAOXeHHUs1 TpeOyeTcst TeMrepaTrypa
okoio 50 °C. Dto Moxer ObITb 0OeCneueHO CHCTEMOH aKKyMyJHpPOBAaHHUS TEIUIA, UMEROIIeH
TEIUIOAKKYMYJIUPYIOIIYIO Cpeay, KOoTopast crabuibHa pu Temreparype okoso S0 °C, u ¢ yuerom
3¢ (EeKTUBHOCTH TEIUIONEpeaayy, TeIIOAKKYMYJIUPYIOIas cpea MOKET MOAAEP KUBATBCS TPU
TeMIeparypax Bbllle, 4eM TpeOyemas TemmepaTrypa, INPH 3TOM TEIUNIOOOMEHHUK MOXKET
HaXOAWTBCS B TEIUIOBOM CcooOmeHun ¢ padodeid Tekydedl cpeaod LEeHTPaJTu30BAaHHOTO
TEIUIOCHAO)KEHHsI, KOTOpasi MOXKET ObITh BO3JyXOM, BOJOH, MacjioM WJIM KakoH-nmubo apyroit
noaxozpsue paboueil Tekydell cCpemol, B Te4YeHUE 3aAaHHOTO BPEMEHM, JOCTATOYHOIO IS
HarpeBa paboueli Tekyueil cpeabl OO0 TpeOyemoil TemmepaTypbl, HAOCTATOUHON IS
LIEHTPAJIN30BAHHOTO TEIIOCHAOKEHUS.

[0100] BONBLUIMHCTBO SIAEPHBIX PEAKTOPOB, pabOTAOLIUX CerogHs, padoTalT mpU
TEMIepaTypax B HIKHEH TMOJIOBUHE (PUTYPBI YepTexka, TO €CTh MeHee nmpubnusutensHo 300 °C.
OTU smepHbIe PEeaKTOPbl CHOCOOHBI AKKYMYJIMPOBATh TEIUIOBYID SHEPTHUI0 TMPU TEMIIEpaType
npubmm3uTensHO 10 300 °C, YTO MOAXOIUT AJIsi MHOTHX PUMEHEHUH ¢ HU3KOTEMIepaTyPHbIMU
TEIUIOBBIMU HArpy3KaMHU, BKJIKOUasl IPOU3BOACTBO 3JIEKTPOSHEPTUU.

[0101] OnmHako st mpUMeHeHui Teria ¢ 0ojiee BBICOKUMU TeMrepaTypamu (Hampumep,
BeiIe 300 °C) TpaAULIMOHHBIE ATOMHBIE SJIEKTPOCTAHIIMHN C BOASHBIM OXJIAXKIEHHEM HE CITOCOOHBI
CO3/1aBaTh TEMIIEPATypPbl B 3TOM Auana3oHe. OQHaKO CyIEeCTBYIOT JE€PHbIE PEAKTOPbI, KOTOPhIE
paccuuTaHbl Ha paboTy mpu Temreparype okojio S00-550 °C, koTopble MOAXOIAT IJist BBIPAOOTKH
TEIUIOBON SHEPTUH BILIOTH 10 MX pabouux temneparyp. Jpyrue simepHble peakTopbl paCCUUTAHbI
Ha padoty mpu 750-800 °C u MoryT o0ecrieunBaTh TEIUIO B 5TOM AHMANa30He, MOAXOISLIEM IJIs
Oosiee BBICOKMX TEMIIEpaTyp B MPOMBIILIEHHOCTH. Eie npyrue peakTopsl ciocoOHbI paboTaTh

npu Ttemneparypax 1000 °C wunm  BbllE U HOAXONAT JAJA  MOJYYEHUS  OUYEHb
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BBICOKOTEMIIEPATYPHOIO TEIIA JJIs1 MPOMBILUICHHBIX Leneil. PeakTopel TEpMOsIEpHOrO CUHTE3A,
KOTOpBIE, KaKk oxuaaercs, OynyT paboTaTh IpH TeMIepaTrypax B COTHH MHJUIMOHOB I'PajlyCoB IO
Ienbcuro, MoryT obecrieunBaTh TEIUIOBYIO 3HEPIUI0 JlaXKe BbIIIE, YeM SEPHbIE PEaKTOPbI
TIEJIEHUSI.

[0102] Ha ®ur.7 nponsurocTpupOBaHa MHTErPUPOBaHHAs dHepreTudeckas cucrema 700,
B KOTOpO# cuctema 702 akKyMyJIUPOBAHUS TEIUIOBOM HEPTUHU MOJIy4aeT TEIJIOBYIO SHEPTUIO OT
OonbLIoro pazHooOpasust ICTOUHUKOB Teria. Cucrema 702 akKyMyJIUPOBAHHS TETIJIOBOH SHEPTUH
MOXKET OBITh MO CYIIECTBY TAKOM K€, KaK ObLIO OMMCAHO B HACTOSALIEM NOKyMeHTe paHee. OnauH
WM HECKOJIBKO SIAEPHBIX peakTopoB 704, 706, 708 MOTYT HAXOAUTHCS B TEILNIOBOM COOOIIEHUH C
cuctemMol 702 akKyMyJHpOBaHUs TeIJIOBOM OHepruu. Hanpumep, npu nocTpoeHUH
WHTETPUPOBAHHONW BHepreTudeckoil cucteMbl 700, Kak MNOKa3aHO, €IMHCTBEHHBIM MEPBBI
peakrop 704 MokeT OBITh MOCTPOEH C HCIOJNB30BAHHEM YK€ CYIIECTBYIOIIEH TEXHOJIOTHUH
sAnepHbIX peakTopoB. Crucrema 702 akKyMyJIMPOBAHHS TEIUIOBON YHEPTUU MOKET ObITh COETUHEHA
¢ cucreMoii 710 npeobpazoBaHust 3HEPTUH, HAIPUMED, AJIs1 TpeoOpa3oBaHUs TETIJIOBOH SHEPTUH B
3JIEKTPUYECTBO U JOCTABKU JJIEKTPUYECTBA HA BHELIHIOO HArpy3Ky.

[0103] B HexoTOpBIX Cilydasix BTOPOil AnepHbIil peakTop 706, TpeTuil simepHbIil peakTop
708 miM HECKOJNBKO SIAEPHBIX PEAKTOPOB MOIYT OBITH COeAMHEHBI ¢ ofuiei cucremont 702
AKKyMyJIUPOBAaHHUsl TEIUIOBOM 3HEPruud. B HEKOTOPBIX BapUaHTAX BBINOJIHEHUS OAWUH WU
HECKOJIbKO MCTOYHUKOB TEIJIOBOM 3HEPTUH, KOTOPbIE MOT'YT OBITh JIFOOBIMU M3 YHCHA SAEPHBIX
peakTopoB, cucteM 712 BeTpoBOl sHepruu, cucreM 714 CONHEUHONH 3HEPrUH, CHUCTEM
reoTepMaNIbHON SHEPIHU WK JIF000H KOMOMHAIIMN NCTOYHHKOB TEIUIOBOH YHEPTUH, MOTYT OBITh
OOBEIMHEHBbI M COeUHEHbI ¢ cucTeMoil 7002 akKyMyJUPOBAHHS TEIUIOBOW YHEPIHU KaK 4acTb
WHTETPUPOBAHHON 3HepreTrudeckoi cucteMbl 700. MICTOYHUKN TETUIOBOM SHEPTUM JOCTABJISIOT
TEIUIOBYIO SHEPTHI0 B cucTeMy 702 aKKyMyJHPOBAHUS TEIUIOBOH YHEPTUHU C MOMOLIBIO JIFOOOH
NOAXONAIIEeH TEXHOJIOTMH M KOMITIOHEHTOB, KOTOPbIE MOTYT OBbITh pPAasHbIMHU ISl Pa3HBIX
VUCTOYHUKOB TEIUIOBOM JSHepruu. B HekoTopeIx caydasx cuctemMa 702 akKyMyJIHPOBAaHHUS
TEIUIOBOW SHEPTHH JJISI aKKyMYJHUPOBAHUS TEIJIOBOM 3HEPTUH HCIMOJB3YeT padouyro TEKy4yro
cpeny, KOTopast MOXKET OBbITh TOH e caMoil pabouei TeKydel cpenol, KOTopast HCIIONIb3yeTCs IS
TEIUIONEePEAOIIEeH TeKy4Yel cpeapl Ayl JOCTABKY TEIJIOBOM SHEPIHMH OT UCTOYHUKOB TEIJIOBOU
3Hepruu k cucreme 702 akKyMyJIUpPOBaHUs TEIIOBON SHEPTUU.

[0104] ITo mepe TOTO, Kak ¢ TEYCHUEM BPEMEHH IMOTPEOHOCTD B DJIEKTPOIHEPTHU OA30BOU
Harpy3Ku YBEJIIM4YUBAeTCs, cucreMy 702 axkKyMyJaupOBaHHsl TEIUIOBOW 3HEPIUM MOXKHO
MaclITadUpPOBaTh, YTOOBI YBEJNUYUTh €MKOCTh AaKKyYMYJHUPOBAHHMS TEIJIOBOM SHEPrum.

AHanorndHbIM  00pa3oM, sA€pHBbIE pEAKTOpPbl TakXKe MOIryT OBIThb MacIuTaOUpOBAaHBI,
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MOZIEpHU3UPOBaHBI, YTOOBI HCIIONB30BATh MPEUMYIIECTBA APYrol TEXHOJOTHH, WIH K€ MOTYT
ObITh NOOABNEHBI TOTIOJHUTENBHBIE PEAKTOPBI B KAUECTBE UCTOYHHMKOB TeIlIa U MOAKIIOUEHBI K
obOmeii cucrteme 702 akKyMyJHpOBaHUS TEIUIOBOH SHepruu. B xauecTBe mpumepa, MOXeET ObITh
CKOHCTPYHMPOBAH HATPUEBBIA PEAKTOp Ha OBICTPBIX HEWTPOHAX M MPUCOEIAMHEH K cucteme 702
aKKyMYJIMPOBaHHUs TEIJIOBOM sHepruu. 11o Mepe yBenuueHus crpoca OT BHEIIHEH Harpy3ku 716
UM TIO Mepe TOro, KaKk TEXHOJOTHUS SIACPHBIX PEAKTOPOB OCTUIAET YPOBHS TEXHOJIOTMYECKOU
TOTOBHOCTH, MOXKET ObITb CKOHCTPYHUPOBAH APYTOH SAEPHBIA PEaKTOp M COSNUHEH C CHCTEMOMH
702 akKyMyJUpPOBaHUsS TEIUIOBOM sHepruu. Hampumep, peakTop Ha pacIuiaBJ€HHOW COJIH,
HeOOJBIIONH MOAYJIbHBIA PEakTOp, OACCEHHOBBIN PEaKTOp C HATPUEM HJIH PEAKTOP APYroro THUMa
MOTYT ObITh CKOHCTPYHUPOBAHBI M MOICOCIUHEHBI K cucteMe 702 akKyMYJIMPOBAHHS TEIIOBOH
SHEPruy, B [ONOJHEHHE WJIM B Kad4eCTBE AaJbTEPHATHUBBL, K CYLIECTBYIOLIEMY pPEAKTOpY,
MNOAKIIOYEHHOMY K cucteMe 702 akKyMyJIUpOBaHUs TEIJIOBOW SHEPIUU.

[0105] Bo MHOrmx mpumepax MOXKET OBbITb CKOHCTPYHPOBAHO HECKOJBKO SIIEPHBIX
PEaKTOPOB, KaXKIbIH U3 KOTOPHIX MMEET CBOM COOCTBEHHBIM YHUKAJBbHBIH KOPITYC, KPBIIKY U
rpaHully oObeKTa, MPU STOM BCE, YTO HAXOAUTCS 3a TPaHUIIeH 0ObeKTa, MOKET ObITh OOIIMM JIsI
HECKOJIbKHX SJIEPHBIX peakTopoB. KOHEYHO, A1 COeNMHEHUs SIAEPHBIX PEAKTOPOB C CUCTEMOMU
702 aKKyMyJIMPOBaHUS TEIJIOBOM SHEPTHH MOTYT UCIOJb30BATHCS TPYOOIIPOBOIBI U KJIanaHel. B
CHCTEME JOCTaBKU SHEPTUU MOTYT HCHOJIb30BAThCs OOIIME WM pasHble TEIIONEPeaarolue
Cpenbl Uil COEAUHEHUs SIAEPHBIX PEaKkTOpoB C cucremou 702 akKyMyJHMPOBaHUs TEILIOBOU
sHeprun. brnarogapst HCIoab30BaHMIO OOIIMX HESIIEPHBIX KOMIIOHEHTOB YCTAHOBKH, TAKUX Kak
obmas cucrtema 702 akKyMyJMPOBAaHUS TEIUIOBOW SHEPruu, oOlasi mapoBasi yCTAaHOBKA, OOLIHit
nepeHoc Teria U obmas cucrema 710 mpeoOpa3oBaHUs SHEPTUU, NOCTHUTAETCs TMOBBIIEHHE
5 (}EeKTUBHOCTH 3a CYET YBEJIMYeHHs pa3Mmepa cuUcTeMbl 702 aKKyMYJIUPOBaHHs TEIUIOBOH
SHEPIr'HH, BMECTO TOTO, YTOOBI CTPOUTD OT/ENIbHBIE ATOMHBIE JICKTPOCTAHIIMH JJIsl 00eCTIeYeHUS
3JIEKTPOIHEPTHUeH, KaKaasi CO CBOMMHU COOCTBEHHBIMHU HESEPHBIMU TOTPEOHOCTSIMU CTAHLIUH.

[0106] Ucnonb3oBaHHEe HECKOJBKHX PEAKTOPOB, COSAUHEHHBIX ¢ oOmeit cucremoi 702
aKKyMYJINPOBAHUSl TEIJIOBOM SHEpruw, OOecreyrBaeT OMOJHHUTEIbHOE MPEUMYIIECTBO
IPOCTOTHI OOCITYKHBAHUS SIAEPHBIX peakTopoB. ONHH SAAEPHBIN PEAKTOP MOKET OBITh OTKIIFOUEH,
HanpuMep, AJist 00CITy )KUBAHUS WIIH ITepe3arpy3ku, 0e3 OTKIIIOUEHHs BCeH CHCTeMbl. B HEKOTOpBIX
CJIy4asix OJJHA WJIM HECKOJIbKO CHCTEM T'€HEPHUPOBAHUS TEIUIOBOH SHEPIHH (HAPUMED, sIEPHbIE
peakTopbl, CUCTEMbl 712 BETPOBOM 3HEPTrUM, CUCTEMbl 714 COJHEUHOW TENJIOBON SHEPIuH,
reoTepMalibHble CUCTEMbI U JPYTUe) OTAENEeHbl OT cucTeMbl 702 aKKyMyJIHPOBAHHUS TEIIOBOH
sHepruu U cuctembl 710 mpeoOpa3oBaHHs SHEPrUM, TaK YTO OJHA WM HECKOJIBKO CHCTEM

TEIUIOBON SHEPIUU MOTYT OBbITh OTKJIIOUEHBI O€3 BO3IEHCTBUSA HA OCTaJIbHOE 00OPYIOBaHUE MU
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IpepbIBaHUS NMOAAYH SHEPTUH HA BHELIHIOK Harpysky 716.

[0107] B HekoTOpBIX MpUMepax TeILIoNepenaroias cpeaa npencrasisier codboi pacruiaB
COJIA BO BCEU SHEPreTUYECKON CUCTEME, 3a UCKIIFOYEHUEM, BO3MOXKHO, aKTUBHOM 30HbI, B KOTOPOH
MOXKET HCIIONIb30BaThCs JIIOOOH u3 psima TeruioHocurenedl. Hampumep, cucrema 214 nepenaun
SHEPIuM, KOTOpas NepenaeT TeIUIOBYIO SHEPTHI0 OT aTOMHOH TerioBoil ctaHuuu 704 x cucreme
702 akkyMyJIUPOBaHUs TEIUIOBON 3HEPTUH, MOXKET UCIIOJIb30BATh PACIIAB COJIU B KAYECTBE CBOEH
paboueil Teky4eil cpenpl. AHAJIOTMYHO, TEIUIOAKKYMYJUpYIOIIas cpena B cucrteme 702
AKKyMYJINPOBAHUSI TEIUIOBOM SHEPTMU MOXKET Takke ObITh PACIUIABIEHHOW COJBI0, KOTOpas
MOKET OBITh TOH K€ COJIbIO, 4TO U padouasi Teky4asi cpena cucrembl 214 mepenadu 3HEPTHH.
Kpome Toro, cucrema 216 pocTtaBku 5HEpruu, KOTOpas nepenaer Temio OT cucteMbl 702
aKKyMYJINPOBAHUS TEIUIOBOM 3Hepruu K cucreme 710 mpeoOpa3oBaHHs SHEPTHH, TAKXKE MOXKET
OBITH pacruIaBIeHHON Cobi0. KOHEUHO, pacriiaBieHHbIE COH, UCTIONb3YEMbIE BO BCEH CHCTEME,
MOTYT OBITH OHOHM U TOM K€ COJBIO WM MOTYT MMETh Pa3Hble COCTaBbl, CIELU(UIHbIC TSI UX
MIPEANOIaraéMoro HCIoJab30BaHMS.

[0108] Hampumep, xoraa cucrema 702 akKyMyJUPOBaHUs TEIJIOBONH SHEPruU IOAAET
TEIUIO B HArpy3Ky LEHTPAIU30BAHHOTO TEIUIOCHAOKEHUs, TpeOyeTcss OTHOCHTENbHO HHU3Kas
TeMIieparypa, u coyib (Wwiu apyras pabodasi Tekydasi cpena), CrienuaibHO paspaboTaHHas s
obecrieueHuss Oonee HHU3KUX TPeOyeMBIX TEMIIEpaTyp, MOXKET HCIIONb30BaTbCs B Ka4yeCTBE
paboueil Teky4eill cpenpl Ay JOCTaBKH TeIUIA, WCIOJBb3YEMOro Ul LEHTPAIN30BAHHOTO
TETIJIOCHA0KEHHUS.

[0109] Kpome TOro, K CHCTEME aKKYMYJIMPOBAHUS TETJIa MOTYT OBbITh MOIKJIFOYEHbI IPYTHe
(bopMBI TETIIOBOH SHEPTUH, TAKHE KaK COJTHEYHAs TEIUIOBast SHeprus 714 uian BeTpoBasi YHEPIrUs
712. Bo mHorux cny4dasx cucrema 702 akKyMyJHMpOBaHUsS TEIJIOBOW HHEPTUM HE 3aBUCUT OT
UCTOYHUKA TEIUIOBOM SHEPrHM W MOXKET ObITh MOAKIIOYEHA K pPsIy pPa3jMYHbIX THUIIOB
IeHepaTOPOB TEIUIOBOM SHEPTHH, HAMPUMEpP K JIOOBIM M3 PsAa aTOMHBIX TEIUIOBBIX CTAHLIUM,
COJIHEYHBIX CTaHLIUH, BETPSIHBIX 3JIEKTPOCTAHLIUH, reO0TEpPMAaJIbHBIX CTaHLUH,
TUPO3JIEKTPOCTAHIUHN, WIH TEIUIOT€HEPUPYIOIIUX YCTAHOBOK APYTUX TUIIOB.

[0110] ®wur.8 uzobparkaeT MWILTIOCTPATUBHYIO SHepreTudeckyro cucrtemy 800, B KOTOpOH
PS4 UICTOYHUKOB TEIJIOBOW 3HEPTUU TEPMHUYECKU COCAUHEH C CUCTeMON 702 akKkyMyJIMpPOBaHHUS
TEIUIOBON SHepruu. MCTOUYHMKAMU TEIUIOBOH SHEPTHH MOTYT OBITh JIOOBIE U3 psiAa CHCTEM
TEIUIOBOM 3HEPrUH, TAKUE KaK TEIUIOBbIE YCTAHOBKM 704 sANEpPHBIX pPEAKTOPOB, COJIHEUYHBIE
TEIUIOBbIE YCTAHOBKU 714, BeTpsiHbIE SJIEKTPOCTAHUMU 712 WMIM yCTAaHOBKM APYroro THIIA,
BbIpaOaTHIBAIOIINE TETIOBYIO SHEPTHUIO, MIIH JIF00ast KOMOMHAIMS YCTaHOBOK, BhIPA0AThIBAIOIINX

TCIJIOBYIO SHEPTUIO.
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[0111] TenoBbIe SHEPreTHUECKUE YCTAHOBKH MOCTABJISIIOT TEIJIOBYIO SHEPTHIO B CUCTEMY
702 axKyMyJIUMpOBaHHUsl TEIUIOBOM JHEPrHH, KOTOPAash HAKAILUIMBAET TEIUIOBYIO OSHEPTUI0 C
MIOMOLIBIO JIFOOBIX MOIXOASIIUX CPEACTB, TAKMX KaK 3BTEKTUYECKHE PACTBOPBI, MAaTEPUATbI C
(a30BbIM MEPEXOAOM, CILIABBI C HHTEPBAJIOM HECMELINBAEMOCTH, CMECH METAJUIOB, MAaTepUAIIbI
Ha OCHOBE LIEMEHTa, PacCIuaBbl coyieil (Hampumep, CpeAM NPOYero, XJIOPHIHBIE COJH, HUTPAT
HATpst, HUTpAT Kaiusi, HuTpat kanbims, NaKMg nin NaKMg-Cl), TBepablii uiu pacriaBieHHbIH
KPEMHUH WM KOMOMHALIUY 3THX WK APYTHX MaTepUAJIOB. B HEKOTOPBIX BapUaHTAX BHIMOJTHEHHSI
cuctema 702 aKKyMyJUpPOBAaHUS TEIJIOBOW JHEPTHUU HCIONB3YET PabOuyr TEKy4yK Cpeny,
KOTOpasi aHAJIOTMYHA TEKy4del cpefe, NEepelarolleil TEeIUIOBYK) 3HEPrHI0, KOTOpas MOJydaer
TEIUIOBYIO SHEPTUIO OT ONHOW MM HECKOJBKHUX YCTAHOBOK, NT€HEPUPYIOLIUX TEIIOBYIO SHEPTHIO.
B HekoTOpBIX ciyyasx Tekydas cpeda, Mepefarollas TEMJIOBYIO SHEPrui0, Takasl K€, 4TO U
TETUTOAKKYMYJIUPYIOIIAsl Cpena, M HaXOOUTCS C Hel B MPOTOYHOM coobimeHnn. B sTtom npumepe
B HEKOTOPBIX CJIy4asX MOXET OTCYTCTBOBATh MPOMEXYTOYHBIM KOHTYpP TEILUIONEpenayu, u
TEIUIOAKKYMYJIMPYIOLIAsl CPEAa MOXKET MOJIydaTh TEIUIOBYK) 3HEPTHUI0 HEMOCPEACTBEHHO OT
YCTQHOBKH, BbIpaOaThIBAIOLIEH TEIUIOBYKD OSHEPrUI0, dYepe3 eIWHCTBEHHBIH  KOHTYP
Temionepenayi. TeroBble SHEPreTUYECKHE YCTAHOBKM MOIYT HAaXOAUTHCS B TEIUIOBOM
coobuennu ¢ cucremoii 702 akKyMyJHPOBAHUS TEIJIOBOH SHEPTHU Yepe3 OOMH UM HECKOJIbKO
TEIUIOOOMEHHUKOB, HO B HEKOTOPBIX BapHUaHTAax BBINOJHEHUs M KaKAOH TEIUIOBOH
SHEPreTUYeCKOH YCTAHOBKU HCIIONBb3YeTCsS OTAEJbHbIH TEeINIOOOMEHHHK, YTOOBI COEIMHHUTH
TEIUIOBYIO SHEPTeTUUECKYI0 YCTAHOBKY € cUCTeMOM 702 akkyMyJIMpOBaHUs TEIJIOBOU 3Hepruu. B
HEKOTOPBIX CJIy4asX 3TO MO3BOJAET AOOABIATh WIN yHansaTh u3 cucteMbl 800 HECKOJIBKO
HCTOYHHUKOB TEIUIOBOM SHEPTUU 1O Mepe HEOOX OTUMOCTH.

[0112] B HekoTOpbIX BapuaHTax BBINOJHEHUs BCIIOMOraTejbHas cujioBast cucrema 802
MOXeT OBITh COeAMHEHa ¢ cucTeMol 702 akKyMyJHpOBaHMA TeruioBoW >Hepruu. Cucrema 702
AKKyMYJINPOBAHUSI TEIUIOBOW 3HEPTUM MOXKET BBIOOPOYHO MOAABATh TEIUIOBYIO SHEPTHIO BO
BCIIOMOTaTEJIbHYK CHJIOBYIO cuUCTeMy 802, KOTOpasi MOXKET HUCMOJIb30BATh TEIUIOBYIO SHEPTHIO
s BBIpAOOTKHM SHEPrHM, HAmpuMep, Uil OOEeCIeYeHHMs 3JICKTPOIHEPTHeH OIHOTO WM
HECKOJIbKHMX siIepHbIX peakTopoB 704, 706, 708. B HEKOTOpBIX Ciy4asx BCIOMOraTesbHAs
cmioBass cucremMa 802 Moker oOecrneYrBaTh BO3MOXKHOCTh HYEPHOTO IyCKa OJHOMY WIIH
HECKOJIBKUM SIIEPHBIM PEAKTOpaM. JTO MOXKET 00eCHeunThb SAEPHBIE PEAKTOPBI BBIIEICHHON
MOILHOCTBIO B CJIy4ae OTKJIFOUEHMs DJIEKTPOSHEPTUN UJIH MPHU 3aIyCKe sIIEPHOTO PEAKTOPa, AaXKe
KOTa 3JIEKTPUUECTBO M3 3JIEKTPUYECKOH CETH HENOCTYMHO. JTO O0eCreyrBaeT AATbHEHIIYIO
Pa3Bs3Ky SIEPHBIX PEAKTOPOB OT HEANEPHBIX OOBEKTOB CTAHLUH M ODECIEUNBAET Pa3Bs3Ky OT

snexkTpudeckoit cetu. Koneuno, BcomorarenbHasi cuiioBas cuctema 802 MoxkeT oOecredunBaTh
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pe3epBHOE MUTaHHE sl JOOOM M3 3JIEKTPOCTAHLMH, T'€HEPUPYIOIIMX TEIUIOBYIO SHEPTHIO,
cucreMbl 702 akKKyMyJUpPOBaHHs TEIUIOBOH SHEPrMU HIHM JTIOOOH APYrod CHUCTEMBI, KOTOpas
U3BJIEKAET BLITOAY U3 HEMPEPBIBHOIO PE3EPBHOIO MUTAHUS.

[0113] Cucrema 702 akkyMyJUPOBaHUs TEIJIOBOM 3HEPrUU MOXKET HAXOIUTHCS B
TETUIOBOM KOHTakTe ¢ cucreMoi 710 mpeoOpa3zoBaHus SHEPTHH, KOTOpasi MOXKET BbIpabaThIBATh
SHEPTrUI0 Uil BHELIHEH HAarpys3kH, Kak ONHCAaHO Bble. BO MHOrux ciydasx Ajsi BHELIHEH
Harpy3ku 716 Tpebyercs muOO TemoBasi SHEPTUs, JUOO SJIEKTPUYECTBO, JIEOOOE U3 KOTOPBIX
MoxeT obecnieunBaThes cructeMor 710 mpeoOpasoBaHus SHEPTUH. B HEKOTOPBIX Cilydasix CHCTEMA
710 nmpeoOpa3oBaHusi SHEPTUH Mpeodpa3yeT TeIUIOBYIO SHEPTHIO B SJEKTPUYECKYIO, HAIIPUMED,
MOCPENCTBOM MaporeHeparopa u TypOuHbl. ONHAKO B HEKOTOPBIX cliydasx cucrema 702
AKKyMYJIUPOBaHUsI TEIUIOBOM OJHEPIMM MOKET TMOAAaBaTh CXKATbIH M HarpeTbld ras
HETIOCPEACTBEHHO B TYpOMHY W HE WCIOJb30BaTh MApOre€HEpaTop, KOTOPBIH OOBIYHO
UCTIONIBb3YETCS B TYPOMHHOHN 3JIEKTPOCTAHIIHH.

[0114] Hampumep, cucrema 702 akkyMyJUPOBaHUs TEIJIOBON SHEPruu uiam cucrema 710
npeoOpa3oBaHMsl SHEPTUM MOTYT HCIIOJIb30BaTh TEIUNIOAKKYMYJIHPYIOIIYIO Cpeny JJisl Harpesa
pabouero rasza, Takoro Kak, HampuMep, a30T, aproH Win Boxopoxa. Paboumii raz MoxkeT ObITh
HarpeT U CXKaT, Hampumep, A0 4 aTM, Uiad S5 aTt™M, Wiu 6 aT™M, HO B HEKOTOPBIX BapUaHTax
BBINTOJIHEHUS €70 IaBJIEHHE COCTaBIsAeT Huke 4 atM. Pabounii ra3 MoskeT ObITh HarpeT, Hanpumep,
o 600 °C, 650 °C, 700 °C, 725 °C unm 750 °C unu 6onee. Pabounii ra3 MOKeT IMOAABAThCS
HETOCPECTBEHHO B TypOMHY, a 3aTeéM ra3 MOJXET PACLUIMPSTbCS M NPHUBOAUTH B JBIDKEHHE
TypOuHy. B HekoTOphIX BapuaHTax BBINOJNHEHMS TypOuHa paboraer mo nukiy bpaiirona wmm
pereHepaTuBHOMY LUKy bpaiitona. CTeneHb NaBieHHs ra3a MOKHO BBIOMPATh M PETYJIUPOBAThH
sl moBbIIeHus1 3¢ ¢GekTuBHOCTH 1uKiIa bpaditona. KoHEYHO, MOKHO HCIIONB30BAaTh JAPYTHE
paboume ras3pl, TakHMe KaK HECMEINMBAIOLINECS COJIM, KOTOpbIE HCHApSIOTCs Mpu padoueit
TEMIIepaType U MOTYT UCTIOIB30BATHCS ISl TPUBEIEHHS TYPOUHBI B IEHCTBHE.

[0115] @ur.9 unnrocTpupyeT BapUaHT BBINOJHEHUS WHTEIPUPOBAHHON SHEPreTH4ecKon
cuctembl 900, B KOTOpOI aToMHasi TerioBasi ctanius 200 obecreunBaeT TETUIOBYIO SHEPTHUIO TSI
CUCTEMbl aKKyMyaupoBaHus Teruia. Crenyer MOHMMAaTb, 4YTO HECMOTPS Ha TO, HTO
NPOWJUTIOCTPUPOBAHA OJHA aTOMHas TerioBas cranmust 200, must obecriedeHHs TerJIOBOU
sHepruei cuctemsl 702 aKKyMyJIMPOBAHHS TEIUIOBOH SHEPTUU MOTYT OBITh OObEANHEHBI IBE WIIN
Oonblree KOJWYECTBO ATOMHBIX TEIIOAJIEKTPOCTAHLMI CTAaHIMHA W / WM APYTHX TETUIOBBIX
snexTpoctaHiuid. Cucrema 702 akkyMyJUpOBaHUS TEIUIOBOM 3HEPrUH, B CBOKO O4Yepenb,
o0ecrieunBaeT TEIIOBOI 3Heprueii OHy WK OoJbIee KOJINYECTBO Harpy30k 510, KOTOpbie MOTYT

BKJIFOUYATh BbIPA0OTKY 212 »3Hepruu, LEHTPAJIM30BaHHOE TeIUIOCHaOXkeHue 514 wnm
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NPOMBIIIJIEHHbIE TEIJIOBbIe Harpy3ku 512. B HekoTopbIx ciydasx Harpys3ka 510 moxxer ObITh
OTHOCUTEJIbHO HHU3KOW B TEUYEHHE HECKOJbKUX JHeW WIM Heaenb, W cucrema 702
AKKYMYyJIMPOBAaHMs TEIJIOBOU SHEPIMHU MOKET CTaTh HACBILIEHHON 1O Temly. To ecTs, cucreMa
702 akKyMyJIMpOBaHHMS TEIUIOBOI SHEPTUU MOKET ObITh HE B COCTOSIHUH IOJIy4aTh KaKoe-THOO
JOTIOJIHUTEJIbHOE TEIIO OT aTOMHOM TeINIOBOM CTAHLIUU UJIH APYTUX NOAKIFOYEHHBIX HCTOYHUKOB
TerioBol 3Hepruu. COOTBETCTBEHHO, TEIUIOBAs JHEPrusi, TIeHepupyemas YCTaHOBKOM,
TeHepUpPYIOIIel TEeIUIOBYI0 JHEPTUI0, MOXKET OBbITh HampaBieHa B Kakoe-TuOO Jpyroe
BCIIOMOTaTebHOe yCTpoiicTBo 902 moTpediieHus Temia, KOTopoe 00eceynBaeT MpeuMyLIeCTBO.
B HekoTOphIX Ciiydasix M30BITOYHOE TEIUIO COPachIBAeTCs B aTMOC(Epy; OJHAKO B HEKOTOPBIX
ciy4dasix HM30BITOYHOE TEIUIO CBEPX TOrO, YTO CHUCTEMa aKKyMYJUPOBAHHs TeIja CIIOCOOHA
MOJIy4YHUTh, MOKHO UCIIOJIB30BaTh JJIs IPYTUX MPOLIECCOB, TAKUX KaK, CPEAU MPOYEro, Hanpumep,
ONPECHEHUE BOABI UJIU MTPOU3BOACTBO BoAopoaa. KoHeuHo, Ay1s1 BCnoMOraTenbHbIX yCTPOHCTB 902
noTpeOIeHNs TeTIa MOKET MOJABAThCs TEIJIOBAS SHEPTHS JaKe B T€X CIIydasxX, KOTAa CUCTeMa
aKKyMyJIMPOBaHUs TeIUIa He HackleHa. Hanpumep, Temnosast 5Heprusi OT MCTOYHUKOB TEIIOBOU
SHEPrUM MOXET MOAABATbCA Kak B cucreMy 702 akKyMyJIMPOBAaHUs TEIUIOBOM SHEPIUM, TaK U
OITHOBPEMEHHO HCIIOJIb30BATHCS IS BCIIOMOTaTeNIbHBIX YCTPOoUcTB 902 moTpelieHus Tera.

[0116] Ot BCIOMOTaTENBbHBIE YeTpOoticTBa 902 moTpebieHuns TeI1a MOTyT MOJy4aTh 4YacTh
TEIUIOBOW SHEPruM 1O TOro, Kak TeIuloBas 3Heprus OynaeT AocTaBieHa B cucremy 702
AKKyMYJIUPOBAHUS TEIUIOBOW 3HEPTUH, UIM MOTYT BHIOOPOYHO MPUHUMATh BCIO T€HEPUPYEMYIO
TEIUIOBYIO SHEPTHUI0, HATIPUMED, KOTZla CUCTEMA aKKyMYJIMPOBAaHUs TEIJIa 3aII0JHEHA MOJHOCTBIO,
WM KOTJIa BCIIOMOTATeNIbHOE YCTPOorcTBO 902 moTpebneHus Temia cuuTaeTcsi 0ojiee BBICOKOW U
Jy4UIed Lenblo AJs TeIUIOBOM SHEPruH, YeM XPaHEeHUe TEeIUIOBON 3HEPruu AJisl MOCIEAYOIIEro
HCIIOJIb30BaHUS.

[0117] B HEKOTOpBIX BapHaHTaX BBIMOJHEHUS cucTeMa 702 akKyMyJIMPOBAHUS TETIOBOU
SHEPrHH PacIoJIOKeHa Bble cucTeMbl 212 BrIpaOoTkm sHeprum. Hampumep, cucrema 702
AKKyMYJINPOBAHUS TEIUIOBOW SHEPTUH MOKET OBITh TOCTPOEHA Ha XOJIME, TAK YTO OHA HAXOJTUTCS
BBILIIE IO BBICOTE, Y€M YCTaHOBKA 212 BBIPaOOTKM HEPruH. IJTa KOHCTPYKLHS HCIIOJB3YET
NPEUMYIIeCTBA KOMOMHUPOBAHHOTO PEXKUMA aKKyMYJIHPOBAHUS SHEPTUH NMyTeM OOBEIUHEHUS
TEIUIOBOM 3HEPrUM M JAABJICHMSI U3-32 CUJIbI TSDKECTH B PACIHOJIOKEHHBIX HHXKE MO MOTOKY
cHCTEMax H3-32 M3MEHEHHUsl BBICOThl. KOMOWHMPOBAHHBIA PEXUM aKKyMYJHPOBAHUS SHEPTUU
YBEJNIMYHMBAET OOIIYIO0 IJIOTHOCTh Hepruu. Hampumep, B THNMUYHON mapoTypOWHHON cHCTEMe
TpeOyeTcsi OAMH WM HECKOJbKO HACOCOB MJIsi NPOKaukW padoueill Tekyuel cpembl uepes
TypOuHHYIO cuctemMy. Hacocsl OOBIMHO UMEIOT pa3Mepsbl, MO3BOJISIOIINE BBIIEPKUBATH TUKOBbIE

Harpy3ky, M BbIOMpAIOTCA U YIOBJIETBOPEHUs TPEeOOBAaHUI K IHMKOBOW Harpyske IyTeM
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nepekaunBaHusi padoueil Tekyueill cpenbl B OonblieM OObEME B EOMHUIYY BPEMEHH dYepe3
TypOuHHYIO cucteMy. Onupasch Ha CUITY TSKECTH, CUCTEMA MOXKET OTIIPABJISATD JOTIOJHUTENBHOE
TEIJIO Yepe3 MaporeHepaTop, a 3aTeM B pe3epByap MJIs XOJIOAUIbHOIO XpaHeHus. B HEKOTOpBIX
BAPUAHTAX BBINOJHEHHS 3Ta KOHCTPYKLUS MOXKET YMEHBIIUTh TpeOyeMblil pa3Mep OZHOTO WIIN
HECKOJIbKMX HACOCOB MJIM MCKIIFOUUTD OJIMH HJIM HECKOJBKO HACOCOB MAPOTYPOHMHHON CHCTEMBI.

[0118] B HekoTOphIX BapwaHTAaX BBITIOJHEHHS CYIIECTBYIOIIME B HACTOSIIEE BpEMs
3alIUTHBIE OOBEKTbI MOTYT OBITh MOAXOASALIUMH JJIsl CTPOUTENBCTBA ATOMHBIX TEIIOBBIX
CTaHLUN, TNpeAHAa3HAUYEeHHbIX [IJIs1 COENMHEHUs C CHUCTEeMOM aKKyMyJupOBaHUs Terja. B
HACTOSIIEe BPEMsI CYIECTBYET MHOXKECTBO IIJIOMIAIOK SIIEPHBIX PEAKTOPOB, KOTOPBIE OOJIBbIIIE He
SKCIUTYaTUPYIOTCS] MJTM JTOJKHBI OBITh BBIBEIECHBI M3 SKCIUIYaTALUU M MPEKPaTHTh padoTy. DTH
OOBEKTBI MOTYT Ha3bIBATHCS 3a0POIIEHHBIMH OOBEKTAMH, YTO B HOMEHKJIAType ATEHTCTBOM IO
OXpaHe OKpYJKarolleil cpenpl OIpeneNsiercsl Kak HeABM)KUMOCTb, pacIlMpeHHue, MOBTOPHOE
UCTIOJIb30BaHHE WJTH Pa3BUTHE KOTOPOH MOKET OBITh 3aTPYJHEHO HATMYHEM HIIH IOTEHIUAIbHBIM
NPUCYTCTBHEM  OMACHOTO, TOKCHYHOTO WJIM  3arpsisHsromiero  BemectBa.  OOBEKTHI,
NPEACTABISIIOIUE COOOH CHATBIE € HKCIUTyaTallH SiAEPHBIE PEAKTOPBI - 3TO OAMH M3 THIIOB
¢du3nueckux 0OBEKTOB, MOAAJAOINNX MO ONIpeaesIeHIe 3a0pOIEeHHOr0 00BEKTA.

[0119] Tem He MeHee, snepHble 3a0pOLIEHHBIE OOBEKTHI OOECIIEUMBAIOT HECKOJBKO
NPEUMYIIECTB IJIsI CUCTEM U CIIOCOOOB, PACKPBITHIX HJIM OIUCAHHBIX B HACTOSINEM JIOKYMEHTE.
Hanpumep, Ha 3a0poOLIeHHBIX OOBEKTaX SACPHOH OSHEPreTUKH YXKE €CTb CTPOUTENbHbIC
KOMMYHHKAIIUY, TaKhe KaK JOPOTH, WH)KEHEePHble CeTH (HampuMmep, JHHUHU 3JIeKTpolepenad,
KaHAJIN3aLusl, BOOOCHAOKEHHE U T.J.), O€30MaCHOCTh MPaHUI] OOBEKTA, 3aIIUTHBIE COOPYIKEHHS,
TpyOBl, KJIanaHbl, BCIOMOTaTeIbHbIE MOCTPONKH U T.J1. MHOTHE U3 3TUX KOHCTPYKLUN MOTYT OBITh
MOBTOPHO MCIIOJIb30BAHBI IS SIAEPHOM TEIIOBOM CTaHLIMU, YTO 3HAYUTEIBHO COKpAIIAaeT BpeMs
U 3aTpaThl, HEOOXOOMMBIE JUISI CTPOUTENBCTBA M BBOAA B SKCIUTyaTAIMIO aTOMHOH TEIIOBOH
CTaHIIUH.

[0120] MHorue sinepHble 3a0pOIIEHHBbIE OOBEKTHI WMEIOT 3aIUTHBIE KOHCTPYKIIHH,
NpeqHa3HA4YeHHblE I pa3MeIlEeHUs SAEPHOrO pPeakTopa BbICOKOTO aBJEHMs, TaKOro Kak
aerkoBogHblll  peaktop («LWR»). OTu 3ammrTHble KOHCTPYKIHMH CIPOEKTHPOBAHBI C
TpeOOBaHUSIMH, HAMHOTO BbIIIIE TPEOOBAHUH K 3aIUTHBIM KOHCTPYKIMSM ISl ATOMHBIX TETJIOBBIX
CTAHLMI HOBOTO TIOKOJIEHHUs, MHOTHE M3 KOTOPBIX palOTalOT MPHU OTHOCHTENBHO HHU3KHX
nasieHusx no cpaBHeHuto ¢ LWR. Cuctema 702 akkyMyJupOBaHUs TEIJIOBOM SHEPTUU MOXKET
OBITH PACIIOJIOKEHA yIAJNEHHO OT 3a0pPOIIeHHOTO SIAEPHOTO OOBEKTa M B TEIUIOBOM KOHTAKTE C
aTOMHO}M TEIUIOBOM CTaHIMEH, KaK OMMCAaHO B HACTOSALIEM AOKYMEHTE, HallpUMep, Yepe3 KOHTYPHI

TEIUIoNepeatoInel Tekydel cpenbl. B 3amMTHON KOHCTPYKLMH MOKET OBITh CO3JaH IMPOXOL,
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MO3BOJISIOLIUN TEIUIONEPENAOIIEH CPee BBIXOAUTh U3 3aLIUTHOM KOHCTPYKLUU U NOCTaBISITH
TEIUIOBYIO SHEPTHIO B cucTeMy 702 akKyMyJIMpOBAaHUs TEIJIOBOM SHEPTHUU, KOTOPasi paCIoIOKEeHa
YIIJIEHHO OT SIIEPHOrO OOBEKTA.

[0121] CymecrByromasi 3alIUTHAS KOHCTPYKLHS MOXET ObITh BBINOJHEHA C
BO3MOJKHOCTBIO Pa3MELIeHUs] OAHOM, ABYX WJIM OOJIBIIEro KOJHMYECTBA ATOMHBIX TEIUIOBBIX
craHuuii. Hanmpumep, B OAHON KOHCTPYKIHMM 3alIUTHOW OOOJIOUKHM MOXKET OBITh MOCTPOEHO
HECKOJIBKO SIIEPHBIX PEAKTOPOB, KOTOPBIE UMEIOT OOIIYH KOHCTPYKLMIO 3AIMUTHONH OOOJOYKH,
cUCTeMbl OOpAaILeHHsI ¢ TOTUTUBOM U APYrHe KOMIOHEHThL. KOHCTpyKLHMS 3aIUTHON 000I0UKH
MOXeT ObITh pa3jefieHa Ha 1Ba WM OOJbIlee KOJMYECTBO PEAKTOPHBIX MOMEIIEHUH IS
pasMELEHNUsT HECKOJBbKUX SAEPHBIX PEAKTOPOB M CONYTCTBYIOIIErO BCIOMOTaTEJIbHOIO
oOopynoBanusi. JlBa wnm OoJbliee KOJIMYECTBO SIAEPHBIX PEAKTOPOB MOIYT COBMECTHO
UCTIONIb30BaTh, CPEIU MPOUEro, 30HbI XPAaHEHHs TOIUINBA, MOACHCTEMBI, CUCTEMbI 3alpaBKH /
BBITPY3KH TOIJIMBA U3 aKTUBHOM 30HBI PEAKTOPA U CUCTEMBbl OUYUCTKH TOIJIMBA.

[0122] B HEKOTOPBIX ClTydasx JKeJlaTeJIbHO, YTOOBI SIEPHBIN peakTop padboTat Ha MOJTHON
MoIHOCTH. CUCTEMBI U CITOCOOBI, ONMUCAHHBIE B HACTOSINEM JOKYMEHTE, TO3BOJSIIOT SIAEPHOMY
peaKkTopy MOAAEPKUBATH HETPEPBHIBHYIO padOTy Ha IMOJHOW MOIIHOCTH MyTEM OTCOEIWHEHHS
SANEPHOTO PEeaKTopa OT CHUCTEM AaKKyMYJMPOBAaHUs Teljla M BBIPAOOTKM 3HEpruu. SnepHblid
pPEeaKkToOp MOXKET HEMPEPBIBHO MOAABATh TEILUIOBYIO SHEPTUI0 B CUCTEMY aKKyMYJIMPOBAHUS TEILIA,
pasMep KOTOPOH MOXKeT OBbITh TakoW, YTOObI XpaHUTh M OOecrednBaTh OOJbIIee KOJIUYECTBO
SHEPTUH, YeM MOKEeT 00eCeUHTh SAepHbIA peakTop. Takum oOpa3oMm, siepHbIH PeaKTOp MOXKET
MEIJIEHHO «3apspKaTh» CUCTEMY aKKyMYyJIMpPOBAHUS TEIUla ¢ TeYeHUEeM BpeMeHu. B ciyuae, eciu
SIIEPHBINA PEAKTOP TeHEPUpPYeT U30BITOYHOE TEIIO, KOTOPOE CHCTEMA aKKYMYJIMPOBAHUS TETlIa HE
MOXET TPUHITh, HW30BITOYHOE TEIIO MOXKeT OBITh OTBEICHO U HCIOJNB30BAHO IS
BCIIOMOTaTENbHBIX L€JeH, TAKUX KaK MPOMBILIIJICHHOE TEXHOJOTHYECKOEe TEIUIO, MPOU3BOACTBO
MIPECHON BOABI, MPOU3BOACTBO BOAOPOAA UM AJIs1 HEKOTOPBIX APYrUX MOJe3HbIX Lenel. KoneuHo,
B Ka4yeCTBE AJbTEPHATHBBI WM JOMOJHUTENIbHO, W30BITOYHOE TEIUIO MOXKHO COpachiBaTh B
atMocdepy.

[0123] ®ur.10 uzobpaskaeT WILTFOCTPATUBHBIA BAPUAHT BBITOJIHEHUS WHTETPUPOBAHHON
SHEPreTHUYECKOW CHUCTEMBI, MUMEKIIEH aTOMHYI0 TeIUIOBYyK) cTaHuu0 200, COeNMHEHHYI C
cuctemoli 702 akKyMyJIMPOBAaHHS TEIIOBOW SHEPTUU. JIOMONHUTENbHBIE THOPHUIHBIE HCTOYHUKH
1002 sHeprum, Takue Kak BETPOBAasl DHEPIUs, COJHEYHAs JHEPIWsi, reoTepMallbHas SHEPIHs,
SHEPrusl BOJIH UJIH APYrHe BO30OHOBISEMbIE HCTOYHUKH SHEPTUN TAK)KE MOXKET OBITh COENHEHBI
¢ cucrteMor 702 akkyMyJuMpOBaHMsS TEIUIOBOM sHepruu. Kak mnoka3aHO, aTOMHas TeIuioBas

cranuus 200 pacrionokeHa B npenenax rpaHuiel 210 spepHoro o0bvexkTa u 333, B TO BpeMst Kak
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OCTaJIbHBIE CUCTEMBI, TaKhe Kak cucteMa 702 akKyMyJIMpOBaHMs TEILUIOBOM DHEPIUU U CUCTEMA
212 npeoOpa3oBaHHs YHEPTUU PACIIONOKEHBI 3a MpenenaMu rpaHuibl 210 simepHoro obbekTa u
033.

[0124] TpaguuoHHOE MPUMEHEHHE ATOMHBIX CTAHIU - TPOU3BOJCTBO SJIEKTPOIHEPTHH.
OnHako MHOTHE HOBBIE aTOMHbIE CTAaHIMU IV MOKOJIEHNs CIIPOEKTUPOBAHBI C TEMIIEpATypaMu Ha
BbIxozie Bhie 500 °C, 4yTO 3HAYUTENBHO BBIIIE, YEM TEMIIEPATyPbl HA BBIXO/I€ U3 JIETKOBOIHBIX
PEeaxKTopoOB (LWR). CrnenoBaresibHO, MOTEHIUAJbHAS IPUMEHUMOCTD 3TOTO
BBICOKOKa4YE€CTBEHHOI'O TEIIa BBIXOIUT AAJEKO 33 PAMKH [IPOU3BOJICTBA dJEKTposHepruu. B sToit
NPOWUTFOCTPUPOBAHHON apXUTEKType saepHblli peakrop 200 wucnonap3yercs B KaudecTBe
WUCTOYHHUKA TEIUIAa, KOTOPOE HAIpaBisAeTCs B OTAENbHYH cucremy 702 akKyMyJIMpPOBaHHUs
TEIUIOBON HHEPTHH, KOTOpasi pacroiiokKeHa 3a mpexaeiaMu rpanuiel 210 speproro odwvekra. B
JOTOJHEHNEe K CBOOOIHBIMU OT YIJIepOJa WIJIM MOYTH CBOOOAHBIMH OT YIJIEpOza BBIOpOCAMH B
COUETAHUM C  XapaKTepUCTUKAMU  HOBBIX  SIGPHBIX  PEAaKTOPOB,  TapaHTUPYIOLIUX
HEpaclpoCTpaHEeHUe  AeNALINXCS  MaTepuajioB, OTa  HMHTETPUPOBaHHAs  apXUTEKTypa
sHeprocucteMel 1000 obecreunBaeT MHOXKECTBO MOJIE3HBbIX (PYHKLMI, Takux Kak: (1) cHwkeHne
3aTpaT Ha PeaKkTop W OOIIYI0 CTOMMOCTH CHUCTeMBI, (2) obecrneueHne rubKoro ciemoBaHus (3a
Harpy3Koi) B 3aBHCUMOCTH OT CIIPOCA Ha 3JIEKTPOIHEPTHIO, & TAKIKE KCIIEOBAHMS 33 IPUOBLIBIOY
B CEeTAX C OONBIINM NMPOHUKHOBEHHEM BO30OHOBIIIEMBIX HCTOUHUKOB 3HEpruH; (3) odecneueHue
BBICOKOTEMIIEPATYPHOTO TEXHOJOIMYECKOro Terja MO KOHKYPEHTOCIOCOOHOH € MPHPOAHBIM
ra3oM LieHe, YTO B Hacrosiiee BpeMs HeBo3MOxkHO ¢ LWR, u (4) obecrneuenue momydeHus
BOJIOPOJIA TMIOCPEACTBOM BBICOKOTEMIIEPATYPHOI'O 3JIEKTPOIN3A.

[0125] DT BO3MOMKHOCTH TIO3BOJISIIOT PE3KO COKPATUThb BBIOPOCHI yriepoaa B
MIPOMBILUIEHHBIX IPOLIECCaX M TPAHCIOPTHOM CEKTOPE, Ha KOTOPBbI B HACTOALIEE BPeMs
NPUXOAUTCS OKOJIO 75% MUPOBBIX BEIOPOCOB MAPHUKOBBIX TA30B.

[0126] OnHO M3 TEKYIUX MPENATCTBHHA MPH BBIOOPE ATOMHBIX CTAHIMH - 3TO 3aTPaThl HA
NpeIBAPUTEbHOE CTPOUTENBCTBO U JIMIIEH3UPOBAHHUE, CBS3aHHBIE CO CTPOUTENBLCTBOM H
3aIyCKOM aTOMHO# ctaHuuu. OHUM U3 OCHOBHBIX (PAKTOPOB POCTA 3aTPaT MPHU CTPOUTEITHCTBE
aTOMHOM CTaHLUU SBJIsETCd HE cama siepHas TeXHOJOrus, a, CKopee, CTOMMOCTb
KPYIMHOMACIITAOHBIX ~ CTPOMUTENBHBIX MPOEKTOB, PErYJIHPYEMBbIX CTPOTUMH  SIIEPHBIMU
crarnapramu. Clie1oBaTesIbHO, OJTHO U3 CAMBIX OOJBIINX OOeIaHu MO CHIKEHUIO KalTUTaTbHBIX
3aTpar He 00s3aTeNbHO B TEXHOJIOTHYECKOM IPOrPecce CaMOro peakTopa, a B KOHCTPYKLIHUU
CTAaHLMH. 32 CYET 3HAYMTEJBHOIO YNPOLIEHUS M YMEHBIIEHUS 0O0beMa U CIOXKHOCTH MPOEKTa
CTPOUTENILCTBA HA SANEPHOM OOBEKTE, KaK OMMCAHO B HACTOSIINEM JOKYMEHTE, OCHOBHBIE (DAKTOPBI

3aTpaT, CBA3AHHBIC CO CTPOUTCJIBCTBOM THUIIOBBIX ATOMHBIX CTaHHHﬁ, PE3KO CHHXKAKOTCA. B
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pa3IMYHBIX BAPUAHTAX ApPXUTEKTYpPhl, OMMCAHHBIX B HACTOSIEM JOKYMEHTE, aTOMHAasi CTAaHLIMS U
00BEM MPOEKTa CTPOUTENHCTBA ATOMHOHN SJIEKTPOCTAHIMU COKPAIIEHbI O CaMOW MPOCTOM
(dopMbl. YIIpOIIEHHBIH PEaKTOpP CTAHOBUTCS NPOM3BOJUTENIEM TEIUIOBON 3HEPTUU U UMEHYETCS B
HACTOSIIEM JOKyMEHTE aTOMHOM TETJIOBOI CTaHLUEH.

[0127] B HekoTOpBIX BapHaHTaX BBINOJHEHHUS HUHTEP(EHC MeXIy aTOMHOH TerIoBOH
CTaHLMEH M OCTAJbHON YaCTbK) HMHTETPUPOBAHHON SHEPreTHUYECKON CHUCTEMBI IPENCTABISET
co0OH TemmoOOMEHHHK, a OCTajJbHbIE KOMIIOHEHTbl CHCTEMbI IIOCNIE TeIIOOOMEHHHKA
(PYHKLMOHAJIBPHO W TNPOCTPAHCTBEHHO OTHEJCHbI OT ATOMHOW TEIUIOBOW CTaHUMU. B 3TOM
APXUTEKTYpPEe AaKKYMYJISITOP TEIUIOBOM SHEPrHMH M HesiiepHble OOBEKThl CTAHLUH, BKIIFOYAs
CHCTEMBI MpeoOpa3oBaHMs SHEPTUH, TIOCTPOCHBI U HKCIUTYaTUPYIOTCS B MEHEE PEryJHpyeMOH,
MEHEe€e IOPOro U MOJHOCTHIO KOMMEPLIMAIU3UPOBAHHON Cpeae.

[0128] Cucrtembl akkyMyJHpOBaHUs TeIJla HA PACIUIABJIEHHBIX COJSIX OTHOCHUTEIBHO
HEIOPOTM U BO MHOTHMX CllydyasXx Ha MOPSOK JelLleBie, YeM AaKKyMyJATOpPbI, U JOCTUIIIH
KOMMepUecKoi rotoBHocTH B Maciitabax ['Br-u. Ilopxonsimme cHCTEMBI aKKyMyJHPOBAHHS
TeIJla B HACTOsIIee BPEMsl HCIONB3YIOTCS AJA MOAJEP’KaHUsS KOHLEHTPUPYIOLIEH COJHEUHOM
sHepreTuku. bonee Toro, oueHp HeGosblmas 30Ha 323 BO3MOXKHA Onaromapsi MPEeBOCXOIHBIM
NPEeUMYyIIecTBaM O€30MaCHOCTH OMHMCAHHBIX B HACTOALIEM AOKYMEHTE YCOBEPIIEHCTBOBAHHBIX
AEPHBIX PEAKTOPOB, YTO MO3BOJISIET PACIIOaraTh 3TH PEAKTOPHI OMIKE K MOTPEOUTENSIM TerIa.

[0129] OnucanHast UHTETPUPOBAHHASI HHEPIETUUECKAs CUCTEMA TAKXKe PeIlaeT APYTyIo
npoOyieMy, CTOSIIYIO Mepex SAepHOH OSHEepPreTMKOoW Ha TeKyluxX H OyaylmMX pbIHKax
snexTposHepruu. Hanmpumep, mo mepe yBenuueHHs OOJIM 3JIEKTPOIHEPrHH, BbIpabaThIBAEMON
MEPUONMYECKH BO30OHOBJISIEMBIMH  HCTOYHUKAMH, HaOJromaercs Oounbinoi  pa3dpoc B
3JIEKTPOCHAOKEHUHU C TEPENPOM3BONCTBOM, Kak mpaBujio, B nepuon ¢ 9:00 mo 16:00, xorma
COJIHEYHAsl SHEPTHsl TOJKAET LIEHbI Ha 3JIEKTPOSHEPTUIO IO OY€Hb HU3KUX 3HAYEHUH UITH JJaXke 10
OTpULATeNbHbIX 3HaueHuH. CoBpeMeHHble AaTOMHblE CTaHLIMM, Kak TMPaBUJIO, HMEIOT
OTPaHUYEHHYI0 THOKOCTb OBICTPOrO CJIEOBAHHUSI 32 HArpy3KOW W, B HEKOTOPBIX CIIydasX,
BBIHY>KACHBI MTOIIEPKUBATH OTHOCUTENBHO BBICOKUH KO3 (UIIMEHT MOLTHOCTH ISl TOCTHKEHUS
Hu3kol mpuBeneHHoil crommoctu sjekTposHeprun (LCOE). CrnenmoBartenbHO, maxke eciu
aTOMHbIE 3JIEKTPOCTAHLIMU MOTYT YAOBIETBOPATb €XKEJHEBHO MEHSIOLIEMYCs CIPOCY Ha
snektposHepruro, ux LCOE yBenuuuBaercs, 4YTO 3aTpydHsAE€T MM KOHKYPEHLHUIO C
anbTepHATUBHBIMU TexHOJOrusMHU. CoeBol TENIOBOH aKKyMyJISITOP MO3BOJIAET MHOTMM THIIaM
aTOMHBIX TETUJIOBBIX CTAaHUUH padoTaTk ¢ ko3 durmenTom momHocTH 100% (1mu oueHb OIU3KUM
K HEMy) M XPaHUTb 3HEPTUI0 B pe3epByapax s aKKyMyJHPOBAaHHUS TEIUIOBOH 3SHEpPTHH,

HaIpUMED, COJIIHBIX PE3EPBYapax, U MPOAABATh 3JIEKTPOIHEPTUIO B IEPUOBI, KOT1a CIIPOC BBICOK
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U LIeHa TOXKE BBICOKA.

[0130] BaxnbiM (PakTOpOM CHUKEHUS BBIOPOCOB IAPHUKOBBIX TIa30B SIBJSIETCS
pacrpocTpaHeHue JekapOOHM3allMM Ha Jpyrue MpPOMBIIUIeHHble mpouecchl. [loTpebnenue
SHEPIuM, B NEPBYH O4YEPENb B BHUJIE TEIIA B 3TOM CEKTOpPE, OTPOMHO, MPHU 3TOM OCHOBHBIMHU
NOTpeOUTENSIMA  SIBISAIOTC He(pTAHAs M XUMHYECKas NPOMBIIIIEHHOCTH. MHTerpupoBaHHas
SHEpPreTUyYecKasl CUCTEMA, ONMCAHHAS B HACTOSILEM TIOKYMEHTE, C €€ BBICOKMMH TeMIEpaTypaMu
Ha BbIxoze ~ 510 °C - 540 °C wnm BbIllle U HOCUTENSIMU TEIJIa, COBMECTUMBIMH C 3THMU
TEMIIePaTypaMu, Aa€T BO3MOKHOCTB MTOCTABJISITh TEILIO OOJIBIIOMY KOJIMYECTBY MOTpeOuTeNeit 10
Temmeparypbl okojio 500 °C, Hampumep, HedTemepepadaThIBAOIUM 3aBOAAM, Pa3JIHYHBIM
XUMHUYECKHM 3aBOJIaM, 3aBOJAM IO MPOMU3BOJACTBY KaJbLUHUPOBAHHOW COJBI, LEJUIFOJIO3HO-
OyMaKHBIM 3aBOJAM, MPEATIPUSTUSM IMHUIIEBOH MPOMBILILIEHHOCTH U ApyruM. CyIecTByeT TaKxKe
OONBLION MOTEHIHAN TSI KOTEHEPALIMOHHBIX 3JIEKTPOCTAHINH, MPOU3BOMSIINX KaK TEIJIO, TaK
3JIEKTPOSHEPTHIO.

[0131] TpaHCHOpTHBINA CEKTOp OTBEYAET 3a BTOPYIO MO BEJIWYUHE OO B MHUPOBOM
noTpeONeHnH >HEPruy TOCJe MPOMBIIIJIEHHOTO MpOu3BOACTBA. Jl0 HemaBHEro BpEeMEHHU
TpaHcropT paboTajn HMCKIYHUTEIHHO Ha OEH3WHOBOM TOIUIMBE, O€3 HCIONb30BAHUS YHUCTON
SAEpHON DSHepruu B OTOM cekrtope. Curyauus MeEHseTCsl C HEJAaBHUM IOSIBIIEHUEM
3NEKTPOMOOUJICH, NMPUBOIUMBIX B NEHCTBHE AKKyMyJATOPHBIMU OaTrapesiMM M TOIUIMBHBIMU
sJeMeHTaMy, paboTaroIuMU Ha Bojopoae. MHTerpupoBaHHasi SHEpreTuueckasl CUCTeMa, TaKast
Kak ObUla OmMcaHa B HACTOSAIIEM JOKYMEHTE, MOXeT oOecrmeunBaTh 00a 3THUX MPOAYKTa
Oe3yrieponHbIMH M OKa3bIBATh 3HAYMTEJIHOE BIIMSHHE HA JeKapOOHM3AILMIO TPAHCIOPTHOIO
CeKTopa.

[0132] HHTerpupoBaHHbIE SHEPreTUYEeCKHe CHCTEMbI, OIHCaHHblE B HACTOSIIEM
NOKYMEHTE, MOTyT T€HEpUpPOBaTb BOAOPOA C MCHOJAB30BAHUEM BBICOKOTEMIEPATYPHOTO
AJIEKTPOJIM3a M TeIUla. AKKYMYJIMPOBAHHAS TEIJIOBAs YHEPTUS MOXKET ObITh MCMOJB30BAaHA JIS
MPOM3BOJCTBA Mapa U3 BOJBL, IIPU 3TOM THOPUIHYIO S3HEPTHUIO, TAKYIO KaK 3JIEKTPHUECTBO, MOJKHO
UCNOJIb30BaTh JJIsl MOBBIIIEHUs TeMIEpaTypbl B ajekTpojusepe 10 750-900 °C, nampumep,
NOCPENCTBOM OMHYECKOTO HarpeBa. B HEKOTOPBIX BapHUAHTAX BBINOJHEHMS TETNIOOOMEHHHKH B
3JIEKTPOJIM3Epe MOTYT PEKYNepHUpoBaTh TEIUIO M3 TOTOKOB BOAOPOAA U KHCIOPOAA, YTOOBI
YMEHBIINTh KOJHMYECTBO OMHYECKON SHEPTHH Harpena, KoTopas HeoOXoxuma il MoAAep KaHus
TEMIIEPaTypPhl 3JIEKTpOIU3epa npu TpeOyeMoil TeMrepaTtype WiIH B HEKOTOPBIX CIy4asx BbIIIE
MIOPOrOBOr0  3HAYEHWs] TeMIepaTypel. bomee TOro, ONHUCAaHHBIE HHTEIPUPOBAHHBIC
SHEPreTUYeCKue CUCTEMbI MOTYT OJJHOBPEMEHHO BbIPaOaThIBATh KaK 3JIEKTPUUECTBO, HAIIPUMED,

AJIs 3apsa KA ABTOMOOUJIbHBIX AKKYMYJIATOPOB, TAK U BOOOPOXA. Haan/IMep, Korga 3JICKTPUICCTBO
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He TpeOyercs, reHepupyemasl TeIUIOBas JSHEPrusi MOXET HCIIONb30BaThCs U BBIPAOOTKU
JOTMOJTHUTEILHOTO BOJOPOA M XPaHEHUs BOJOPOIA AJIs pacpeiesieH s Ha OOJbIINe pacCTOSHUS,
KaK 3TO ceiuac fenaercs ¢ OeHsuHoM. B oTnmdne ot akkymyaupoBaHus Terja B maciurade I' BT,
MIPOAOJIKUTEIIBHOCTD KOTOPOIrO OrpaHUY€Ha YaCaMU U OTHOCUTEJIbHO KOPOTKUMHU PACCTOSHUSAMU
TPAHCIIOPTUPOBKH, BOIOPOZ MOXKET XPAHUTLCA IOpasfo IOJbLIE W TPAHCIOPTUPOBATBHCS HA
Oonburne paccrosiHusi. CrenoBaTeNbHO, MHTETPUPOBAHHAS JHEPTETHUECKAsh CHCTEMAa MOXKET
HCIIOJIb30BAThCS U1l MPOU3BOACTBA BOAOPOAA, KOTOPBIM MOXKHO XPAHUTh B TEUEHUE JTUTENIbHBIX
NEPUOZIOB BPEMEHH, MEPEBO3UTh Ha OOJIbIINE PACCTOSHHS U MCIOJIB30BATH IMO3KE B KAYECTBE
MCTOYHHKA TOILINBA.

[0133] B HekoTOppIX BapuaHTAax BBIIOJIHEHUS aTOMHAas TeIUloBas CTaHUus U
WHTETPUPOBAHHAS SHEPreTHYecKass CUCTEMa MOTYT ObITh COCOUHEHBI, HCKJIFOYHUTEIBHO WU
YaCTUYHO, C YCTAHOBKOM JIsl NPOU3BOJICTBA BOAOPOAA U MOT'YT NPUMEHATh ITPOLIECC 3JIEKTPOJIN3A,
KOTOPBIN HUCIONB3YeT J3JEKTPUYECTBO MJII pas3feNieHus BOAbl HAa BOAOPOA M Kuciopon. B
HEKOTOPBIX CIy4asXx MHTErPUPOBAHHAS SHEPreTHYECKAsi CUCTEMA MOKET MOCTABIISTh TEIUIOBYHO
SHEPrHI0 Uil TeHepUPYEeMOro Imapa, KOTOpeld OymeT HWCHoJb30BaThCS B IpoIecce
NapOBOAOPOAHOTO pH(OPMUHTa MNPUPONHOrO Tasza. B  HEKOTOPHIX clydasx IMpoLecce
BBICOKOTEMIIEPATYPHOTO 3JIEKTPOJIM3a MPENCTaBIsAET COOOM Mpolecc, B KOTOPOM 3HAYUTEIBHOE
KOJINYECTBO SHEPTHUH S3JIEKTPOJIN3a MOXKET ObITh OOECNeYeHO 3a CYeT TeIUla, YTO CHIDKAeT
KOJIMYECTBO 3JIEKTPOIHEPTHU U, TAKUM 00pa3oM, CHUXKAET 3aTPaThl HA MPOU3BOACTBO BOIOPOAA.
B HexoTOpBIX Cilyydasx B MPOLIECCE BBICOKOTEMIIEPATYPHOTO 3JIEKTPOIN3a UCTIOIb3YETCs TEIIOBAs
SHeprusi, uMerolas Temrepatypy okojo 800 °C, kortopas MoxerT ObIThb oOecredyeHa
MHTEIPUPOBAHHOMN SHEPreTUYECKON CUCTEMOI, KaK ONMCAHO B HACTOSLLEM JJOKYMEHTE.

[0134] Dur.1]1 mnoxa3biBaeT HMHTETPUPOBAHHYIO »JHepreTuueckyro cuctemy 1100,
UMeroIy siepHblii 6ok 1102, coolmarommiicss ¢ WHTErpupoBaHHbIM Oynokom 1104
aKKyMyJIUpOBaHus 3Heprun. MHTerprpoBanHsbiii 010k 1104 akkyMyIMpOBaHUSI SHEPTUH, B CBOO
ouepenn, coobmaercs: ¢ cuioBbiM OjiokoMm 1106, Cusosoit 6ok 1106 MokeT coolmaTbes ¢
BHeIHeN Harpy3koil 1108. B coOTBETCTBUM ¢ HEKOTOPBIM BapUAHTAMU BBINOJHEHHUs], sIIEPHBIN
6mok 1102 comep kKUT OAMH MIJIM HECKOJIBKO SIIEPHBIX PEAKTOPOB, TAKMX KaK aTOMHAsl TETUIOBAs
cTaHmws, umerommasi rpanuny 1110 sgepHOro o0beKTa, OKPYKAIIIYIO SIAEPHBINH 000pyIOBaHHE,
Kak OBUIO OMHMCAHO B HAacTOALIeM AoKyMeHTe. OHa WM HECKOJIBKO aTOMHBIX TETUIOBBIX CTAHLIUI
MOTYT OBITh BKJIFOUEHBI B siiepHbIi 0510k 1102 B KauecTBe ero 4acTH, IpUIeM OJJHa WIIK HECKOJIBKO
ATOMHBIX TEIUIOBBIX CTaHIMH MOTYT OBITh COEAMHEHbI C WHTErpUpPOBaHHBIM Oynokom 1104
AKKyMYJIUPOBAaHUS SHEPTHMH U TOANEP’KUBATH CBOM COOCTBEHHBbIC OTHENIbHbIE rpaHuibl 1110

sanepHoro oobekra. MHTerpupoBanHbiii 0ok 1104 akkyMyJnupoOBaHHs SHEPTUU MOKET COCTOATH
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U3 JIF00Or0 MOAXOALIEr0 AKKYMYJISITOPA TeIlIa, Kak ONMMCAHO B HACTOSIIEM JOKYMEHTE, 1 MOXKET
BKJIFOYATh. HAIIPUMEp, COJISIHbIE PE3€pPBYaphl, B KOTOPBIX [JIs1 XPAHEHUsS TEIJIOBOW 3HEPTUU IIPU
CTa0MJIBHON TeMIepaType Ul MOTyueHHs TEMJIOBOH SHEPruM OT SAEPHOro OJI0Ka UCTIONb3YeTCs
matepuan ¢ (a3oBeIM nepexonoM. MurerpupoBansblii 6510k 1104 akkyMyJIUpOBaHUSI SHEPTHH,
TaK)K€ Ha3bIBAEMbIH B HACTOSIIIEM AOKYMEHTE CUCTEMOM aKKyMyJIMpPOBaHUs TeIlIa UM CUCTEMOM
aKKyMYJIUPOBaHUsI TEIJIOBOW 3HEPTUHU, OTHEJeH OoT simepHoro Onoka 1102 rpanmmen 1112,
KOTOpasi MOXeT omnpenensitbess rpanuueidi 1110 smepHoro oObekra. B HEKOTOpBIX cityuasx
OCHOBHAasl CBsi3b MeEXIy saepHbiM Ojokom 1102 wu wuHTerpupoBaHHbIM Osnokom 1104
AKKyMYJINPOBAHUSI SHEPIHMH OCYLIECTBISIETCS OIHMM HJIM HECKOJbKUMH TETUIOOOMEHHUKAMH,
KOTOpble TIEPENarOT TEIUIOBYKD SHEPTUI0, TEeHEepHpPyeMyr siiepHbIM Omokom 1102, B
UHTErpUpOBaHHbIN 010K 1104 akKyMyJIHpOBAaHUS SHEPTHH.

[0135] MuTerpupoBanublii 0510k 1104 akkyMynupOBaHUsI SHEPTHH HAXOIAHUTCS B TETLIOBOM
coobmennu ¢ cunoBbM Onokom 1106. TermoBoe cooOmeHne MoXKeT ObITh 00eCreueHO OTHUM
WM HECKOJIbKMMH TeTIOOOMEHHHKAMH, KOTOPbIE BBIOJHEHBI C BO3MOXKHOCTBIO MeEpemayu
TEIUIOBON SHEPTUH OT MHTErpupoBaHHOrO Ojoka 1104 akkyMyJIHMpOBaHUS HEPTUU K CHIIOBOMY
6moky 1106. Cunosoii 6110k 1106 MoskeT mpeoOpa3OBbIBATh TEIUIOBYIO SHEPTHIO B 3JIEKTPHUYECTBO,
HanpuMep, 3TO MOXET BBIMOJHATECS TYpOUHOM, TakoW Kak mapoBasi TypOHMHA, WJIM CHCTEMOM
npeoOpa3oBaHKs TEIUIOBOH SHEPIMM HEKOTOPOrO JIPYroro TUIA B 3JEKTPUYECKYIO SHEPTHIO.
CuoBoit 6510k 1106 MOXeT HCIIONB30BATh TEIJIOBYIO SHEPTHIO AJIsl BHIPAOOTKH 3JIEKTPHYECTBA
IJI Iepelayy Ha BHELIHIOK Harpy3ky 1108, Takyro kak, Hampumep, 3JIEeKTpUIECKasi CETb.

[0136] ITo mepe TOro, KaKk MHP OTXOIOHUT OT YTOJBHBIX 3JIEKTPOCTAHLHM, MO 000 U3
MHOKE€CTBA MHOTOYHCJICHHBIX MPUYHH 000PYIOBAHHE BbIBEEHHBIX M3 SKCILIyaTallMU YTOJbHBIX
3JEKTPOCTAHLMI MOXXET HCHOJIb30BAThCSA APYTMMH HCTOYHUKAaMM SHepruu. Hampumep, xorma
YTOJIbHASI 3JIEKTPOCTAHLIUS BBIBOJUTCS U3 SKCILUIyaTaluy, 000pYAOBaHUE MOCTIE KOTJIAa HE 3aBUCUT
OT HCTOYHHKA Teruia. Hanpumep, TypOMHHBIA OJIOK, pacmpeneNuTeNbHble YCTPONCTBA,
KOHJIEHCATOPBI, TEHEPATOPBI U SJIEKTPUIECKHE KabesH BCe ele MOTYT HCIIOJIb30BAThCS C IPYTHM
UCTOYHHUKOM TEIUIOBOH SHEPrHH. JTH LEHHBIE AKTHUBBI, KOTOpPbIE CTAHOBSTCA OECXO3HBIMU
aKTHBAMU IOCJI€ BbIBOAA U3 JKCIUTyaTalUU YTrOJIbHOW 3JEKTPOCTAHLIMH, CO3JAI0T BO3MOXKHOCTb
s Apyroro Oe3yriiepofHOr0 MCTOYHHMKA TEIUIOBOW 3HEPTUM MPOIOJDKATH HCIIOJIb30BATh
0ecxO03HbIE aKTHBBI JIs1 BBIPAOOTKH 3JIEKTPOIHEPTUH.

[0137] B cooTBETCTBUU C HEKOTOPBIMU BapHAHTAMH BBITIOJTHEHUS, OAJIAHC YTJIsi CUJIOBOTO
O5oka cTaHIMM (HAapUMep, BCETO, YTO HAXOAUTCS MOCNe KOTJIA B TEXHOJIOTUYECKOM IpoLecce),
BKJIFOUaeT 0OOpYJOBaHHE, TAKOE KaK KOPIYyC KOTJA, NMOJABECHOH Maporeperpesareib, TYpPOHHY

BBICOKOI'O JIaBJIEHUs, NPOMEXYTOUYHbIE MapoleperpeBaTeiy, TypOHMHY CpEIHEro AaBJICHUS,
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TypOMHY HU3KOTO JaBJIEHUs, KOHIEHCATOP, MMUTATEIbHbIE HACOCHI, 1€a3PaTOPbl, MOJOTPEBATENN
HCXOJTHOTO NMPOAYKTA, SKOHOMa3ep, IPagupHIO, SJIEKTPUIECKUN reHepaTop, TPaHCHOPMaTOPhI U
CHCTEMY OJJIEKTpPOIIEpeNaud, a TaKke COMNYyTCTBYIOIIME TPYyOONpPOBOABL, KOHTPOJBHO-
U3MepHTeNbHbIE MPUOOpPBI M CPENCTBAa yIpaBieHUs. OTH OECXO3Hble AKTUBBI HE 3aBUCST OT
MCTOYHHKA TEIUIOBOI HEPTHH, KOTOPAsk MOXKET IOCTaBJIATHCS UHTETPUPOBAHHBIM OtokoM 1104
AKKyMYJIUPOBAHUSI SHEPTruM (HANpUMep, CUCTEMOI aKKyMYJIMPOBAHHS TEIUla), KaK OMHCAHO B
HACTOSIIIIEM JOKYMEHTE.

[0138] HMurterpupoBanubiii 6ok 1104 akkyMyJHUpOBaHHS SHEPTUM MOXKET IOJIy4YaTh
TEIUIOBYIO SHEPTHIO0 OT JIFOOOro M3 psifa MCTOYHHMKOB TEIUIOBOW HHEPTHH, TAKHX KaK OJHA WU
HECKOJIbKO aTOMHBIX TEIUIO3JIEKTPOCTAHLMII CTAaHLUM, COJNHEYHasl TeIioBas JHeprus,
reoTepMalibHasi 3HEPTHUs, BETPOBAs TEIUIOBAs SHEPTUs, HHEPrHs BOJNH MM JIOOOH Apyroi
NOIXOASAIIMA TIeHepaTop TeIJIOBOH 3Hepruu. B COOTBETCTBUM C HEKOTOPBIMU BapHaHTaMU
BBIMTOJIHEHHSI, MHTErPUPOBaHHBIM Onok 1104  akkyMynMpPOBaHUS SHEPTHMH  ITO3BOJISET
KOMOMHHUPOBaTh JHOOYIO (OPMY TEIUIOBOM SHEPrHM M HCIIONB30BaTh €€ ¢ JroOoH (opmoii
cunoBoro Onoka 1106, obecreunBasi AONMOJHHUTEIbHOE MPEUMYINECTBO OTAENEHHs SOEPHOTO
6noka 1102 ot cunosoro 6oka 1106.

[0139] DTa apxurexTypa npeaiaraeT MHOXKECTBO IpeumMyliecTs. Hanpumep, cyiecTsyer
o0si3aTenpHOE OTAENeHue OT sipepHoro Onoka 1102 u Bcero obopynoBaHUs, PacHOJIOKEHHOTO
Janplle B TEXHOJOTMYECKOM IpOLiecce OT MHTerpupoBaHHOro 6moka 1104 axkymynupoBaHHs
SHEPruH, eCTh T'MOKOCTb B COeOMHEHHH simepHoro Omoka 1102 ¢ cunoBbiM Onokom 1106.
Hanpumep, snepHomy Onoky 1102 He TpeOyercst corjacoBaHHsl, ¢ TOYKHM 3PEHHs] BBIXOIHOMN
MOIIIHOCTH, ¢ CUJIOBbIM Ojiokom 1106. SAnepubiii Omok 1102 moxker padoTarh Ha MOJHOW
MOILIHOCTH ¥ TepelaBaThb TEIUIOBYKD SHEPrUl0 Ha HMHTErpupoBaHHbIA  Oyok 1104
AKKyMYJIIPOBAHUSI SHEPTHH, KOTOPBIM 3aTe€M MOXKET O00eCle4YMBATh TEIIOBYIO SHEPTHIO IS
NpUBENEHUs B NelicTBUE TypOuH cryioBoro Oyoka 1106 mobbiM noaxoasiimuM crnocodom. Takum
oOpasom, padora cunoBoro Onoka 1106 MONHOCTRIO HE3aBHCHMA OT PalbOTHI SAEPHOro OJOKa
1102.

[0140] B cooTBeTCTBUHM C HEKOTOPBIM BapUAHTAMH BBITIOJHEHUS, saepHblid 0ok 1102
MoskeT padorath Ha 100% MOIIHOCTH, HO MOCKOJIBKY simepHbIil 6Ji0k 1102 oTHeneH oT CUIIOBOTO
6noka 1106 uaTerpupoBaHHbM Os1okOM 1104 akkyMynupoBaHHs SHEPruu, cUiIoBoil ook 1106
MOJIHOCTBIO CITOCOOEH CIIENOBATh 33 HArPY3KOH, B 3aBHCUMOCTH OT CIIPOCA HA 3JIEKTPOSHEPTHIO.

[0141] OnucanHas apxXUTEKTypa TakKe MPUBOIUT K IpeumMyliecTsaM B 3(h(HEeKTHBHOCTH
NpOEeKTHPOBaHUs. bonblie HeT HEOOXOAMMOCTH COTJIACOBBIBATH SIEPHBIHN PEAKTOP ¢ KOHKPETHBIM

cunoBbIM O1okoM 1106. TurnoBoii peakTop MOXKET ObITh COEANHEH C TUIIOBBIM CHUIJIOBBIM OJIOKOM,
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YTO yCTpaHseT HEOOXOOUMOCTh B pa3pabOTKE HOBOTO peakTopa, 4YTOObI MOIIHOCTh
COOTBETCTBOBAJa MOIIHOCTH KaXJOro IPOU3BOJILHOTO cuioBoro Omoka. Ilox TunoBbM
PEeaKTOpPOM MOHUMAETCS PEAKTOP JHOOH KOHCTPYKIIUH U JTF0OO0H BBIXOIHON MOIHOCTH. THITOBOIA
CHJIOBOM OJIOK OTHOCHTCS K JIFOOOH KOHCTPYKLIMH, Pa3Mepy, TUI U BBIXOAHOW MOITHOCTH CUCTEMBI
npeoOpa3oBaHMs TEIJIOBOH SHEPTHUHU B HJIEKTPUYECTBO U BKJIIOYAET, HATIPUMED, ITAPOreHepaTop.
[0142] B HeKOTOpBIX BapUAaHTAX BBINOJHEHUS HHTErPUPOBaHHBI Onok 1104
AKKyMYJIUPOBAHUS SHEPTUH MpeIHA3HAUEH JJIsl PHeMa BbIXOJHOW MOIIHOCTH SIAEPHOro OJIoKa
1102 u mocTaBKM TEMJIOBOI SHEPTUU B COOTBETCTBUU C TpeOOBaHUsMH cUIoBOro Ojoka 1106. B
HEKOTOPBIX BAPUAHTAX BBINIOJHEHUS ONMCAHHAS APXUTEKTypa JOIMYCKaeT KOMOWHAIIHIO
KOHCTPYKILUH C OHUM WJIM HECKOJIbKUMH PEaKTOPaMH, KOTOPbIE IOJIKHBI OBITH COCAHHEHBI C
cuioBbIM OiokoM 1106. B kauectBe mpumepa, eciu cuiioBoMy 011oky Tpedyercs 1600 MBT mapa
Ui TYPOWHBI, 3Ta MOTPEOHOCTh MOKET OBITh yIOBJIETBOPEHA C TOMOINBID OHOTO pPeaKkTopa
MOIIHOCTEIO 1600 MBT, nByx peaktopos MOomHOCTBIO 800 MBT, 0gHOr0O peakTopa MOIIHOCTBIO
1200 MBT u oxpHoro peakrtopa momHocTer0 400 MBtT, m T.n. B HeEkoTOpBIX Ciy4dasx
UHTErpupoBaHHbIi 0510k 1104 akKkyMyIHpOBaHMS SHEPTUH Pa0OTAET KAaK arperaTop MOIIHOCTH OT
YKa3aHHOTO OJHOH WM HECKOJBbKUX KOHCTPYKLHUH peakTtopa, obecreuuBasi, TEM CaMbIM,
r'HOKOCTh, MAaCIITAOUPYEMOCTh H, BO BDEMEHHBIX paMKax, HE3aBUCUMOCTb COEIMHEHUS CUJIOBOTO
O6moka 1106 ¢ OOHMM WM HECKOJbKHUMM pPEAaKTOpaMH, NOJarasicb Ha HHTEIPUPOBAHHBINA
sHeprerudeckuii 06jok 1104 B kayectBe Oydepa. ITO TOMONHUTENBHO 00ECTIEYMBAET SIIEPHOMY
Omoky 1102 u cunoBomy Osoky 1106 BO3MOXKHOCTH OBITH TMOJHOCTBIO PaA3ENICHHBIMH U
HE3aBUCHMbIMU C TOYKH 3pPEHUs] [u3aiHa, KOHCTPYKIMH M paboThl. JOMONHUTEIbHBIM
MIPEUMYLLECTBOM SIBJISIETCS TO, YTO APXUTEKTYPa MO3BOJISET UCIOIb30BATh KOHCTPYKLHUIO C OTHUM
PEAKTOPOM, HaAINlpUMeEp, SJIEKTPOCTAaHLUIO MOIIHOCTBHIO 400 MBT, NCIIONB3yeMyI0 B COYETAHUU C
HECKOJIbKMH TUTIaMU 3HeprobsiokoB (Hampumep, 400 MBTt, 800 MBT, 1200 MBT, 1600 MBT,
2000 MBT, 2400 MBT 1 T.11.). B HEKOTOPBIX BapHUaHTAX BBIMOJIHEHUS] MOXKET OBITh UCTHHHOE
HECOOTBETCTBHE MeXIy sinepHbIM Ojokom 1102 u cunmoeiM Onokom 1106, Hampumep,
peaxTopHbIii 6710k 1102, koTopsIii BbimaeT 1600 MBT, MOXkeT OBITh COSIUHEH C CHIIOBBIM OJIOKOM
1106 momuocTeio 1500 MBT. JIpyrumu cioBamu, simepHblii 050k 1102 MOXKeT UMETh BBIXOHYIO
TEIUIOBYK0 MOIIHOCTb, a CHJIOBOH Oyiok 1106 MOKeT MMeTh BXOIHYIO TEIUIOBYI) MOIIHOCTb,
KOTOpasi OoJbllle WJIM MEHBINE, YeM BBbIXOIHAs TEIUIOBas MOILIHOCTH saepHoro Omoka 1102.
JlpyruMu cioBaMu, peakTopHbIil 650k 1102 MOkeT MMeTh MaCIOPTHYIO MOILITHOCTD, OTJIIMYHYIO OT
NaCTIOPTHON MOIIHOCTHU cujIoBOro Onoka 1106. B HacTosIeM 1oKkyMeHTe macropTHast MOLITHOCTb
- 3TO JUIMTENbHAS BBIXOJHAsI MOIIHOCTh OOBEKTA MPHU MOJHOHN Harpyske. IlacmopTHas MOIIHOCTD

- 5TO OOBIYHO YHCIIO, 3aPETUCTPUPOBAHHOE PETYJIHPYIOUIMMH OpTaHaMHU i KJIacCHU(pUKANU
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BBIXOJJHOH MOIIHOCTH CTaHLMU, U OOBIYHO MU3MEPSETCsS B BATTaX, MEraBaTTax WJM TUTaBaTTax.
IIpn wcronb30BaHUM U ONMHUCAaHUS CUJIOBOro Ojoka 1106 ero MOXKHO HCHONB30BaTh MAJIS
0003Ha4YeHNsI MOLIHOCTH, BBOAUMOH B crloBoH 0J10k 1106, koTopas MoxeT ObITh IpeoOpa3oBaHa
B 9JIGKTPUYECTBO, KOraa CriioBoit 651ok 1106 pabotaer Ha NOJIHOM MOIIHOCTH.

[0143] DTOT TN HECOOTBETCTBUSI MOXKET OBbITh MCIIPABJEH CIIOCOOAMHU, OMHMCAHHBIMHU B
HACTOSILIIEM JIOKYMEHTE, HalpuMep, IMyTeM HCIIOJIb30BAHUS N30BITOYHON TETIOBOM YHEPTUU ISt
APYTHUX LeNeH, myTeM MacIiTaOMPOBAHUS MHTETPUPOBAHHOTO OJIOKA AKKYMYJTUPOBAHUS SHEPTHH,
U TUIAHUPOBAHMS aBAPUITHOTO OTKIIFOYEHHMS SIIEPHOH YCTAHOBKHU, B TO K€ BpeMs oOecrednBast
NoJiavy TEIUIOBOW SHEPTHH Ha CHJIOBOH OJIOK W3 MHTETPHPOBAHHOTO OJIOKA aKKYMYJHUPOBAHHUS
SHEpPruu, UM odecreunBas siiepHoMy Onoky 1102 BO3MOXKHOCTB 3apsiAKH WHTETPUPOBAHHOTO
6noka 1104 akKyMyJIUpOBaHHSI SHEPTUH BO BPEMsI TIOHH)KEHHOTO CIIPOCa Ha 3JIEKTPOIHEPTHIO, U
3TO JIMIIb HEKOTOphle M3 HUX. B HekoTopeix ciydasx cwioBod Onok 1106 moker ObITh
OTepaTHBHO MacITaOUPOBAH A0 BBIXOMHOW MoTHOCTU HIKe 100% MOIITHOCTH, B TO BpeMs Kak
snepHblid 610k 1102 mosker paboraTts Ha 100% pabodeit MOLTHOCTH.

[0144] AmnamormusbiM oOpa3zoMm, peakTopHbIi Onok 1102 Moker OBITH COENMHEH C
UHTErpupoBaHHBIM O0J10koM 1104 akkyMynMpOBaHUs SHEPTUH, HMEIOLTUM HECOOTBETCTBUE MEXKTY
MOIITHOCTBIO T€HEPUPOBAHMSI TEIIOBON SHepruu siaepHoro Onoka 1102 u TemnoBoi MOIIHOCTHIO
Onmoka 1104 akkyMmyJaupoBaHHs TEIUIOBOHM sHepruu. [lpyrumm cioBamu, sipepHbiii Omok 1102
MOXKET UMETb T€HEPHPYIOIIYI0 MOIIHOCTb, KOTOPAasi HUXE aKKyMYJIHMPYIOIIeH MOLTHOCTH OJoKa
aKKyYMYJMPOBAHHs TEIJIOBOH SHEPruu. B HEKOTOPBIX CiydasX IeHepupyromas CHoCOOHOCTb
peakTopHOro OJI0Ka MOXKET COCTaBJIsITh opsinka 10%, 20%, 30%, 40%, 50%, 60%, 70% umu 80%
OT aKKyMYJIUPYIOLIEeH CIOCOOHOCTH OJI0KA aKKYMYJIMPOBAHHSI TEIIOBOW SHEPTHH.

[0145] B HekoTOpbIX ciyuasix sinepHblil 670k 1102 BhIpabaThIBAE€T TEIUIOBYI) SHEPTHIO
NpU TeMIepaType, KoTopasi MOXeT ObITh He WaeadbHOH [yt cuitoBoro Ojioka 1106. B kauectse
npumepa siaepHsii 0ok 1102 moskeT obecnieunBarh Temriepatypy Ha Beixoae S00 °C, a cruioBomy
6moky 1106 moxker morpeboBatbest map ¢ temmneparypoi 550 °C. B stux cnydasx nepumur
TEMIIEPAaTyPbl MOJKET ObITh BOCTIONHEH (1) MUKOBBIM pe3epByapoM, KOTOPBIH MOXET HarpeBaTh
TEIJIOAKKYMYJIUPYIOIYIO Cpeny a0 0Ooyiee BBICOKOH Temreparypbl, (2) mobaBieHHEM
JOTOJTHUTEBHON TEIJIOBOM SHEPTHH K Mapy Iepel ero MpPOXOKACHHEeM uepe3 TypOuHsl, (3)
3armyckoM TypOuHsI ¢ 6onee HuzkuM KITJI, mim ncnonp3oBaHNEM KaKOTrO-THOO APYToro perieHus
JUIsl yCTPAHEHUs] HECOOTBETCTBUS TEMIIEPATYP.

[0146] B HeKOTOpBIX BapUAHTAX BBIMOJHEHWS TUOPUAHAS TEXHOJNOTUS MOXKET
UCTIONIb30BAThCS ISl OTMOJHEHUs TeTUIOBOI sHepruu sigepHoro 6moka 1102, Hampumep, xoraa

cutoBoit 0ok 1106 TpeOyer TemmepaTyphl Mapa Ha BXOZE BbINIE, YeM MOXKET OOeCHeuUuTb
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sanepHblid 050k 1102, anbrepHAaTUBHAS TEXHOJIOTHUS, TAKOH KaK OMHUYECKHI Harpes, MPUPOIHBIN
ras, BOJAOPOJ MM KakOH-IUOO Jpyrol HCTOYHMK HHEPIHH, MOXKET HCIOJb30BATHCA IS
JOCTIDKEHUsI MAaKCHUMAaJbHOW TeMmmepaTypbl mnapa ainst padorsl cuioBoro Omoka 1106 ¢
noaxozsuen 3¢ }HekTHBHOCTHIO.

[0147] B cooTBercTBUH C HEKOTOPbIMU BAapUAHTAMH BBIOJHEHMs], HUCIOJIb30BAHUE
0eCX03HbIX aKTUBOB CHUJIOBOTO Oyioka 1106 B MHTErpUpOBaHHOH SHepreTudeckoi cucreme 1100
BMECTE€ C AaTOMHOW TEIJIOBOH CTaHIMeld O0ecrneYnBaeT MHOTOYHCIICHHBIE MPEUMYIIECTBA.
Hanpumep, 00BbeKT yke 0ogo0peH U 3KCIUTyaTUpPyeTcsi, BLIOOp 00BEKTA YKe ClIeNaH, 3TO O3BOJISIET
UCTIONIb30BaTh 000PYIOBaHHE HA COTHU MHJUIMOHOB JTOJUTAPOB IS AJbHEHIIErO HCIIOIb30BAHHS
B Oe3yrneponHol BbIpaOOTKE SHEPrHH, a HE CIHCHIBATD HA METAJUIONOM, M OOBEKT YiKe
NOAKJIOUEH K Tepenaroieidl WHPPACTPYKType U TOAKIIOUEH K 3JIEKTPOCETH, a TaKxKe
MPENOCTABISAET APYyTUe NPEUMYyLIECTBA.

[0148] BeimeynomsiHyTOoe o0OCyXneHHe oObenuHeHust sgepHoro Omoka 1102 u
UHTErpupoBaHHOro O1oka 1104 akkyMyIHpOBaHUS SHEPTUH ¢ OECXO3HBIMU AKTUBAMH YTOJIBHOTO
sHeprobmoka 1106 B paBHOH cTeneHW NMPUMEHUMO K OECXO3HBIM aKTHBAaM MPUPOIHOIO Trasa.
ITockobKy ra3oBasi 3JEKTPOCTAHLUS BBIBOIUTCS U3 JKCIUTyaTAllMU IO JFOOOH M3 MHOXECTBA
NPUYHH, CUJIOBBIE OJIOKM 3THUX CTAHLUI MOTYT MCIIOJIB30BATHCS MYTEM COEAMHEHUS CHUIIOBOTO
O6moka 1106 ¢ wuHTerpupoBaHHbIM OnokoM 1104 akKkyMynupoBaHHUsSI SHEPrUH, KOTOPBIN
obecreynBaeT TEIUIOBYIO OJHEPrHi0 Uil TpUBENeHHs B JeWCTBHE TypOWH Tra3oBOH
snexTpoctaHuuu. MHTerpuposanHbiii 010k 1104 akkyMynupOBaHMs SHEPTUU MOXKET IOJy4aThb
TETUIOBYIO SHEPIUI0 OT JIIOOOr0 M3 MHOXKECTBA PAa3JIMYHBIX MCTOYHHMKOB, TAKUX KaK OIUH HJIH
HECKOJIbKO  SIIEPHBIX PEAKTOPOB, COJHEYHas TeIUlOoBas OHEpPrusi, BETPOBas JHEPIUs,
reoTepMajibHasi SHEPTUs, THAPOSHEPTHS UJIH JIOOOM IPyrol MOAXOMSIIUN UCTOYHHUK TETIOBOU
SHEPIuu.

[0149] B HekoTOpBIX ciydvasix, korga cuioBoMy Osoky 1106 TpeOyroTcst TeMmneparypsl
BBILIIE, YeM BBIXOJHASI TEMIIEPATypa HHTErPUPOBAHHOTO OJ0Ka 1104 akKyMyJIMpOBaHHUS SHEPTHUH,
BBIBEZICHHAS! M3 SKCIUTyaTallMM Ta30Basi 3JEKTPOCTAHLUS OyleT WMETh JOCTYIHBI HMCTOYHHUK
NPUPOJHOTO Tras3a, KOTOPbI MOXKHO HCIIONB30BaTh JJid TIOBBIIIEHHUsS TeMIepaTypbl
TEIJIOAKKYMYJIUPYIOIeH cpenabl uiau padodeld Tekydeill cpenbl TypOUHBI, YTOOBI TOBBICHUTH
s¢pexruBHOCTL TYypOMHHOTO LUKIA. Kpome Toro, cam cunooti 6ok 1106 MoskeT BeipabaThIBaTh
anekTposHepruro ¢ Oonee Hu3kuM KIIJ| M3-3a HEONTHMAIBHOTO NABJICHUS Mapa Ha BXOAE U
OTBOJUTD YACThb M'€HEPUPYEMOH 3JIEKTPOIHEPTUH MJI JOCTHUKEHUS MAKCUMAJILHON TEMIIEPATyPhI
BXOZSILIET0 Mapa M IIOCTENIEHHO TIOBBIIIATh CBOK 3((PEKTHBHOCTL MO Mepe YBEIUYEHUs

TeMIIEpaTypbl Iapa Ha BXoje 10 OoJiee uaeanbHON TeMIIepaTyphl 1l CUIIOBOrO OJIOKa.
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[0150] B cooTBeTcTBMH C HEKOTOPBIMU BapHUaHTAMHU BBINIOJHEHUs, Ha 3a0pOLIEHHBIX
00BEKTaX UMEETCs BO3MOXKHOCTb HCIIONIB30BaTh 0€CX03HOE 00OPYAOBaHHE MyTeEM OOBEIUHEHHS
€ro C MHTErpupOBaHHBIM OJ0KOM 1104 akKkyMynupoBaHHs 3HEPrUH W siepHbIM Ojokom 1102.
Hcnone3ys cymecTBYIOLYI0 HHPPACTPYKTYPY, TOCTYITHYIO Ha 3a0pOIIEHHBIX 00BEKTaX, MOXKHO
UCIIOJIb30BaTh BO BCEM OCTAJIbHOM TPYAHBIH B HCIIOJIBb30BAHHU OOBEKT, KOTOPBIH HEOOXOIUMO
BOCCTAHOBUTH M TPEBPATUTH B OE3yINIEPONHBIH OOBEKT MO MPOH3BOACTBY SHEPTHUU C rOpPasao
MEHBIINMHU 3aTpaTamMy, 4eM IPU HOBOM CTPOUTENBCTBE, C MEHBLIMMH 3aTpaTaMd BPEMEHU U
3aTpar Ha JIMLEH3UPOBAHUE U BBOJ B SKCIUTYATALHIO, U 3TOT OOBEKT MOXKHO PEKOHCTPYHPOBATH
IUIS TIOJTyY€HUs TIOJIO’KUTENbHBIX PE3YyJIbTaTOB.

[0151] OmucanHble B HACTOSIIEM JOKYMEHTE BAPHAHTBI BBIMOJIHEHHUs] OOECHeUHBAIOT
UHTETPUPOBAHHYIO SHEPTreTHUECKYIO0 CUCTEMY, KOTOpas OTAEJsieT UCTOUHUK TEIJIOBOH 3HEepruu
OT CHUCTEMBbI PeoOPa30OBaHMsI SHEPTUH, KOTOpasi 00eCIIeYNBaET MOYJIbHYIO, MAaCIITAOUPYyEMYIO,
5 (EeKTUBHYIO CHCTEMY, KOTOpas MOXKET HCIIOJIBb30BAThCS Ul YAOBJIETBOPEHUs] TpeOOBaHMI
0a30BOI 3EKTPUUECKON HArpy3ku, TpeOOBaHWH MHKOBOH 3JEKTPUYECKON HArpy3KH, a TaKxkKe
IIPOMBILUIEHHOTO TEXHOJOrHueckoro temnaa. OAMH MM HECKOJbKO HCTOYHMKOB TEIUIOBOM
SHEpruy, Takue Kak, HalpuMmep, CpeAu IMpOovero, OAMH WM HECKOJIBKO sIEPHBIX PEaKTOPOB
Pa3JIMYHBIX THUIOB, COJIHEYHbIE 3JIEKTPOCTAHLMHM, UCTOUYHUKHU I€OTEPMAJIbHON SHEPTUU, MOTYT
ObITh CBsI3aHBl C OOIIUM HeAAEPHBIM OOOPYAOBAaHHMEM CTAHIMM, TAKMMU KaK CHUCTEMBI
aKKYMYJIMPOBAHHS TEIlJIa U MPpeoOpa3oBaHUs SHEPTUH.

[0152] Cneranuct B JaHHOM 00J1aCTH TEXHUKH MOWMET, 4TO JIFOOOH MPOLece Witk crnocod,
PaCKpbITBIi B HACTOSINEM JOKYMEHTE, MOXHO MOAU(PUIMPOBATE MHOTHMH CIIOCOOAMH.
[TapameTpbl  mpolecca ¥ TMOCHEAOBAaTENBHOCTh  3TANOB, OMUCAHHBIX W/ WM
MPOWJUTIOCTPUPOBAHHBIX B HACTOSIILEM JOKYMEHTE, JaHbl TOJBKO B Ka4eCTBE NPUMEpPa U MOTYT
OBITh M3MEHEHBI IO JKeJaHui0. Hanpumep, HECMOTpSI Ha TO, YTO 3TaIlbl, POMJLIIOCTPUPOBAHHBIC
U / WIN ONHCaHHBIE B HACTOSLIEM JIOKYMEHTE, MOTYT OBITh MOKa3aHbl WM OOCYKIEHBbI B
KOHKPETHOM TOPSIAKE, 3TH 3Tanbl HE 00s3aTENbHO JOJDKHBI BBITIOJHATECS B YKa3aHHOM HIIH
00Cy KIaeMOM TOPSIIKE.

[0153] Pasmu4eble  WUIFOCTPAaTUBHBIE  CHOCOOBI,  OMUCaHHBIE W/ WM
MPOWJTIOCTPUPOBAHHBIE B HACTOSIIIEM JOKYMEHTE, MOTYT TaK)Xe OMyCKaTh OJJUH WJIU HECKOJBKO
STamnoB, OMNUCAHHBIX WM NPOWJUIIOCTPUPOBAHHBIX B HACTOSIINEM AOKYMEHTE, WM COAepKaTb
JOTIOJTHUTENIbHBIE 3Tanbl B JONOJIHEHHE K packpbIThiM. Kpome Toro, stam moboro cmoco0a,
OMHCAHHOTO B HACTOSIIIEM JOKYMEHTE, MOXKeT ObITb OObEAMHEH C JIOOBIM OJHHMM WJIH
HECKOJIBbKHUMH 3TaraMu JIF0OOTo Ipyroro crnocoda, paCKpbITOro B HACTOSALIEM JOKYMEHTE.

[0154] Ecnu He yka3aHO WHOE, TEPMHHBI «COEIMHEHHBIH C» M «CBSI3QHHBIM C» (U HUX
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TIPOU3BOAHBIE), HCIIOJIb3YEMbIE B OIMMUCAHUN U (OpMYyJie N300pETEeHHs, JOJKHBI TOJIKOBATHCS KaK
pa3pelIaroire Kak HeMoCPEeCTBEHHOE, TaK U OMOCPEIOBAHHOE (TO €CTh Yepe3 APYTHe JIeMEHThI
WJIM KOMIIOHEHTHI) coeanHenne. Kpome Toro, TepMuHbI B €ITUHCTBEHHOM YHCIIE, UCIIOJIb3YEMbIE B
onucaHuu 1 HopmyJsie U300pETeHUs, TOJKHBI TOJIKOBAThCS KaK O3HAYAIOIINE K10 MEHbIIEH Mepe
onuH u3y. HakoHew, Ay mpOCTOTHI UCTIONIBb30BAHUS TEPMUHBI «BKIIFOYAOIIHID 1 «UMEIOIIHI» (U
WX MPOU3BOIHBIE), UCIIOIb3yeMbIE B OMUCAHUU U (HOpMYyJie U300peTeHUs], B3aUMO3aMEHSIEMbI U
HMEIOT TO JK€ 3HaYEHHE, UTO U CJIOBO KCOAEPIKALIUI.

[0155] Hcnonb3yemblli B HACTOSIIEM JOKYMEHTE TEPMUH «HJIN» HCIOJIb3YETCs
BKJTIOUUTENIBHO st 0003HAYEHMSI DJIEMEHTOB B aJIbTepPHATHBE U B KoMOnHauu. Mcronb3yemMbie B
HACTOSIIIIEM JJOKYMEHTE CUMBOJIbI, TAKHE KaK [U(PBI, OTHOCATCS K AHAJIOTMYHBIM 3JIEMEHTaM.

[0156] BapuaHThI BBIMTOJIHEHUSI HACTOSIIETO U300peTeHUs] ObLUTH MOKAa3aHbl M OMUCAHBI,
KaK M3JI0’KEHO B HACTOSIIIIEM IOKYMEHTE, U MPEICTaBIICHBI TOJIKO B KadecTBe nmpumMepa. QOObIYHbIH
CHEIUAJTUCT B JAHHON 00JIACTH TEXHUKH PACIIO3HAET MHOTOYHCIICHHbBIE aanTaliu, H3MEHEHMSI,
BapHallMM W 3aMeHbl 0e3 OTKJIOHEeHUs OT oO0bemMa Hacrosmero ulodpereHus. MOXKHO
UCTIOJIb30BaTh HECKOJIBKO aJbTEPHATHB M KOMOHWHAIMIA PACKPBITBIX B HACTOSIEM IOKYMEHTE
BapPHAHTOB BBIMIOJTHEHUSI, HE BBIXOJS 32 PAMKH 00OBbEeMa HACTOSIIIErO H300PETeHUsT U PACKPBITHIX B
HACTOSIIIEM JOKyMeHTe n3o0perenuii. CiaenoBaTesibHO, 00beM PACKPBITHIX B HACTOSIIIEE BPeMs
M300peTeHN JIOJDKEH OMPEeAeNATbCA HCKIIOUUTENBHO O0BEeMOM TpujiaraeMoil  (popMyJibl
u300peTeHnsT W €€ OSKBUBAJEHTOB. OJTO M300pPETeHHE TakKe BKIIIOYAET CIIEAYIOIINe
MIPOHYMEPOBAHHBIE MTyHKTBHI.

[0157] 1. Cucrema, comeprkarmas:

SIIEPHBINA PEAKTOP, PACIIONIOKEHHBIN HA SAEPHOM OOBEKTE,

TPaHULLY SAEPHOTO 00BEKTA, OKPYIKAIOIIYIO SIEPHBIN PEAKTOP, MPHUYEM MPAHULIA SIEPHOTO
oObekTa OOpa3oBaHAa ONHUM WJIM HECKOJBKHMH OapbepaMu, MPEnsTCTBYIOIIUMH JOCTYIy K
SIIEPHOMY OOBEKTY,

CHUCTEMY aKKyMyJUPOBAHUsI TEIUIOBOW 3HEPTHM, PACIOJOKEHHYH) CHapy>KH TpPaHULIbI
SIIEPHOTO OOBEKTa, TMPUYEM CHUCTeMa AaKKyMYJIHPOBAHHUS TEIUIOBOH JHEPrHMHM HAXOAHUTCS B
TETJIOBOM COOOIIEHUH C SIEPHBIM PEAKTOPOM, H

TreHepaTop MOINHOCTH, HAXOMSIIUHCS B TEIUIOBOM COODINEHWH ¢  CHCTEMOH
AKKYMYJIMPOBAHUs TEIUIOBOW JHEPrUHU, MPUYEM T€HEPATOP MOIIHOCTH PACHOJIOKEH CHAPYKHU
I'PaHULIBI IIEPHOTO OOBEKTA.

[0158] 2. Cuctema o 1.1, JOTIOTHUTENTHEHO COMEpsKaliasi 3aIUTHYIO 00O0JIOUKY, MpUYeM
SIIEPHBIN PEAKTOP 3aKJIFOUEH BHYTPH 3AITUTHONH OOOJIOUKH.

[0159] 3. Cucrema 1o m.1, JOMOJIHUTENIBPHO COAEpIKaIIasi 30Hy OOpaIleHUs ¢ TOILIHBOM,
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npu4eM 30Ha OOpalleHHs C TOIUTUBOM PACIONOKeHa BHYTPH I'PAHULIBI SIIEPHOTO OOBEKTA.

[0160] 4. Cucrema no m.1, B KOTOpPOH CHUCTEMa AaKKyMYyJHMpPOBAaHMs TEIJIOBON 3HEPTUU
HAXOJUTCS B TEIUIOBOM COOOIIEHUHU C SIAEPHBIM PEAKTOPOM IOCPENCTBOM CHCTEMBI Mepenadyu
SHEpPTUu.

[0161] 5. Cucrema no m.4, B KOTOPOH cuUCTeMa IMepenayd SHEPruU COAEPKUT KOHTYP
TeKy4el CpeAbl, KOTOPBII CO3AeT 3aMKHYTBIM KOHTYP MEXIY AEPHBIM PEAKTOPOM U CUCTEMOM
aKKyMYJIUPOBaHUS TEIJIOBOM SHEPTHH.

[0162] 6. Cuctema no 1.5, B KOTOPOI KOHTYP TE€Ky4el Cpelbl CUCTEMBI lepeaaun SHEPTUuu
HAXOOUTCS B TEIUIOBOM COOOIIEHHH C SIACPHBIM PEAKTOPOM IOCPENCTBOM MEPBOTO
TETUIOOOMEHHHKA U B TEIUIOBOM COOOIIEHUH C CUCTEMOH aKKyMYJUPOBAHHS TEIIOBOH YHEPIUU
MIOCPEICTBOM BTOPOT'O TEIUIOOOMEHHHUKA.

[0163] 7. Cuctema o 1.5, B KOTOPOU KOHTYP TEKy4Yel Cpelbl COAEPKUT paboUuyr0 TEKYIYIO
cpeny.

[0164] 8. Cucrema 110 11.7, B KOTOPO# padouasi TeKydasi Cpefia CONEePIKHUT XJIOPUAHYIO COJb.

[0165] 9. Cucrema mo 1.7, B KOoTOpO# padodast Tekydast cpena COIep>KUT HUTPAT HATPHSI.

[0166] 10. Cuctema o 1.7, B KOTOpOI pabouasi TeKy4asi Cpefia COASPIUT SBTEKTHUECKUN
pacTBop.

[0167] 11. Cucrema mo 1.7, B KOTOPO# pabouasi Tekydasi Cpela COAEP>KHT Marepual ¢
(ha30BBIM MEPEXOIOM.

[0168] 12. Cucrema mo m.7, B KOTOpoil pabouasi Tekydasi cpena COAEPKUT CILJIaB C
HMHTEPBAJIOM HECMELINBAEMOCTH.

[0169] 13. Cucrema 1o 11.7, B KOTOpOii paboyasi TeKy4asi cpefia COIEPKUT PACTIIaBICHHbIH
METaJlJT UJIK METAJUTUYECKUN CIUIaB.

[0170] 14. Cucrema mo 1.6, B KOTOPOH NEPBBIA TEIMIOOOMEHHUK WA BTOPOU
TETUIOOOMEHHUK NPEACTaBISIET COOOH KOKYXOTPYOHBIH TETIOOOMEHHHK.

[0171] 15. Cucrema mo 1.6, B KOTOPOH MEPBBIA TEIIOOOMEHHUK WA BTOPOU
TETUIOOOMEHHUK MPEACTABIISIET COOOH NBYXTPYOHBIHN TEMIOOOMEHHUK.

[0172] 16. Cucrema mo 1.6, B KOTOPOH MEPBBIA TEIIOOOMEHHUK WM BTOPOU
TETUIOOOMEHHUK NPEACTABISIET COOOH MIIACTUHYATBIA TETNIOOOMEHHHK.

[0173] 17. Cucrema mno m.l, AOMOJHUTENBHO COAEp’Kallasi TE€HEepPaToOp BOIOPOAA,
COEIMHEHHBIN ¢ CUCTEMOHN aKKyMYJIMPOBAHUsS TEILNIOBON SHEPTUU.

[0174] 18. Cucrema 1o 1.1, B KOTOPOIi rpaHULA SIAEPHOTO OOBEKTA COAEPKUT OTPAKICHHE.

[0175] 19. Cucrema 1o 11.1, B KOTOPO#i SIAEPHBIN peakTop MpeaAcTaBisieT co00i peakTop Ha

OBICTPBIX HEHTPOHAX.
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[0176] 20. Cuctema 1o 1.1, B KOTOPOH sSIIEPHBIN PeakTop MPencTaBisieT COOOM peakTop-
Pa3MHOKUTENb.

[0177] 21. Cuctema 1o 11.1, B KOTOPOI1 IAEPHBII peakTop MpeAcTaBisieT co00i peakTop Ha
TEIJIOBbIX HEHTPOHAX.

[0178] 22. Cucrema 110 1.1, B KOTOPOH SIE€PHBIN PEAKTOP MPENCTABISIET COOOH sepHbIH
PEaKTOp Ha TSHKEJION BOJE.

[0179] 23. Cucrema mo 1.1, B KOTOpPOW SIAEPHBIM pPeakTOp MPEACTABISET COOOM
JIETKOBOJIHBIN SIIEPHBINA PEAKTOP.

[0180] 24. Cucrema 1o 1.1, B KOTOPOH siAEPHBIN peakToOp MPEACTaBIsET COOOH SaepHbIH
peaxkTop Ha pacllIaBJIeHHON COJH.

[0181] 25. Cucrema 1o 1.1, B KOTOPOI1 sIEPHBIN peakTop MPeACTaBisieT COO0H peakTop ¢
YKUJIKOMETaJUINYECKUM OXJIAXKACHUEM.

[0182] 26. Cucrema 1o 1.1, B KOTOPOH siAEPHBIN peakToOp MPEACcTaBIseT COOOH SAnepHbIH
PEaKTOp C ra30BbIM OXJIAKIEHUEM.

[0183] 27. Cuctema no m.1, B KOTOpOl cucTeMa aKKyMyJIHpPOBaHHUs TEIUIOBOM 3HEPrUU
COeMHEHa C CHUCTeMOH mnpeoOpa3oBaHMs SHEPrUM, BXOAHAs TEIUIOBAs MOIMHOCTb KOTOPOH
MPEBbILIAET BBIXOAHYIO TEIUIOBYIO MOLIHOCTD SIAEPHOTO PEaKTOopa.

[0184] 28. Cuctrema no 1.1, B KOTOpOl cuCTeMa aKKyMYyJIMpPOBaHHs TEIUIOBOW 3HEPTUU
HpenCcTaBisieT cOO0H CHCTEMY HU3KOTO AaBJICHUS.

[0185] 29. Cucrema mo m.28, B KOTOPOW CHUCTeMa Iepelayd SHEePTrUU BBINOJHEHa C
BO3MOXKHOCTBIO ~ Ilepeladd TEeIJIOBOM OSHEpruum OT sAJEpHOr0 peakTopa B  CHCTEMY
aKKyMYJIUPOBaHUS TEIJIOBOM SHEPTHH.

[0186] 30. Cuctema o .29, B KOTOpOH CHCTEMA Mepeaavu SHEPTUH SBISIETCS] CUCTEMOMN
HU3KOT'O 1aBJIEHUS.

[0187] 31. Cuctema mo 1.1, B KOTOpOW T€HEPATOP MOIIHOCTH HAXOAWUTCS B TEIJIOBOM
KOHTAKTE C CUCTEMON aKKyMyJHPOBAHHUS TEIJIOBON SHEPTHUU MOCPEACTBOM CHUCTEMBbI JOCTaBKU
SHEpPTUH.

[0188] 32. Cuctrema no .31, B KOTOpOI cucTeMa JOCTAaBKU S3HEPTUU COAEPIKUT 3aMKHY ThIN
KOHTYP TEKy4el Cpebl.

[0189] 33. Cucrema mno 1.32, B KOTOPOH 3aMKHYTbIN KOHTYp Te€Kydell cpeabl COAEP>KUT
pacIIaBJIEHHYIO COJIb.

[0190] 34. Cucrema mo .31, B KOTOPOH CHUCTeMa TOCTABKU SHEPTHH COIAEPKUT PadoUyro
TEKY4yI0 CpeAy, KOTOpasi HAXOAUTCS B HEMOCPEACTBEHHOM KOHTAKTE C TEIJIOAKKYMYJIUPYIOLIe

CpPeAoH B CUCTEME aKKYMYJIUPOBAHUS TEIJIOBOU SHEPIHUU.
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[0191] 35. Cucrema mo m.1, B KOTOpPOWl reHepaTOp MOIIHOCTH MPEACTaBIsieT COOOMU
NapOoBYIO TYpOUHY.

[0192] 36. Cucrema mo m.35, B KOTOpoil mapoBas TypOuHa mpeoOpasyer map B
MEXaHUYECKYIO padoTy.

[0193] 37. Cucrema mno m.36, IONOJHUTENBHO COAEpKaIas 3JIEKTPOTeHepaTop,
COEAMHEHHBI C MapoOBOW TYpOMHON BBIXOIHBIM BaJIOM MAPOBOW TYpOWHBL, U MEXaHUYECKas
paboTa 3aCTaBIISIET 3JIEKTPOr€HEPATOP BhIPA0ATHIBATH SJIEKTPHUIECTBO.

[0194] 38. Cucrema no .37, B KOTOPOW reHepaTop MOIIHOCTH BBINOJHEH KaK CHCTEMa
BBIPAOOTKH SHEPTHHU TOCIIE HATPY3KH.

[0195] 39. Cucrema mo .1, B KOTOPOH sIIEPHBIA peakTOp MPEACTaBIsIeT COOON MmepBhIid
SIIEPHBIN PEAKTOP, MPUYEM CUCTEMA TAKXKE CONEPIKUT BTOPOU SIAEPHBIN PEAKTOP.

[0196] 40. Cucrema no .39, B KOTOPOI1 BTOPOM SIAEPHBIN PEAKTOP PACIIOJIONKEH HA BTOPOM
SOEPHOM OOBEKTE BHYTPU I'PAHHUIIBI BTOPOTO SAEPHOrO OOBEKTA, a CUCTEMa aKKyMYJIMPOBAHUS
TEIJIOBOM 3HEPTHU U MeHepaToOp MOLIHOCTH PACIIONOXKEHbI CHAPYKU MPAHULIBI BTOPOTO SIIEPHOTO
o0OBbeKTa.

[0197] 41. Cucrema mo m.l, Takxke coxepikaiiasi BCIOMOTATENbHYID CHCTEMY
aKKyMYJINPOBAHUS TEIUIA, HAXOAIIYIOCS B TEIUIOBOM COOOIIEHUH C SIAEPHBIM PEAKTOPOM.

[0198] 42. Cuctema no m.41, B KOTOpON BCIOMOTaTelbHAsl CUCTEMa aKKyMYJIHPOBAHUS
TEeIJia BBINOJHEHA C BO3MOXHOCTBIO PEryJHMPOBAaHUs TEMIEPAaTypbl Ha BXOAE aKTUBHOH 30HBI
SZIEPHOTO PEAKTOPA.

[0199] 43. Cucrema 1o 1.1, Taxxke copeprkaiiasi COJTHEUHYIO TETUIOBYIO SHEPTeTUYECKYIO
CHCTEMY, HAXOISIIYIOCS B TEIUIOBOM COOOLIEHMM C CHCTEMOW aKKyMYJMPOBAHHS TEIJIOBOM
SHEpPTHUU.

[0200] 44. Cucrema 1o 1.1, Takske comepKaliasi 30Hy aBapUIHOTO TUTAHUPOBAHUS BOKPYT
SIEPHOTO peakTopa, MpUYEeM CHUCTeMa AaKKyMYJHPOBaHUs TEIJIOBONH 3HEPTMM U TeHepaTop
MOIIIHOCTHU PACIIONIOKEHbI CHAPY KU 30HbI aBAPUIHOIO IJIaHHPOBAHMUSL.

[0201] 45. Cuctema mo JrOOOMYy M3 MPEAIMIECTBYIOIINX MYHKTOB, B KOTOPOW SAEPHBIN
pPEaKTop COAEP>KUT KOPIyC, BHYTPH KOTOPOIO, MO MEHbLIEH Mepe 4YaCcTUYHO, PaclOjOXKeH
NEPBUYHBIN KOHTYP TETUIOHOCHUTEJSI, ¥ IEPBUYHBINA TEIIIOOOMEHHHK, HAXOSIIUNCS B TEIUIOBOM
COOOIIEHNH C IEPBUYHBIM KOHTYPOM TEIUIOHOCUTEIIS.

[0202] 46. Cucrema 1o 1. 45, B KOTOPOU IMePBUYHBIN TETIOOOMEHHHK MPECTaBIIsIeT COOOMH
HATPHUH-COJIEBOU TEIIIOOOMEHHUK.

[0203] 47. Cuctema o 1. 45, B KOTOPOI MEPBUYHBIHN TETJIOOOMEHHHK ITEPENAET TEIJIOBYIO

SHEPrHI0 OT aKTHUBHOHM 30HBI K pabouell Tekyuel cpeae CUCTeMbl aKKyMyJIHPOBAHUS TEIUIOBOH
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SHEpPTUH.

[0204] 48. Cucrema, coaepskainas:

SIIEPHBIA PEAKTOp, PACIOJIOKEHHBI BHYTPU TPaHUIbl SIIEPHOr0 OOBEKTa, MPUYEM
SZIEPHBIN PEAKTOP UMEET KOpIYC,

TEIIOOOMEHHUK, PACTONOKEHHBIH BHYTPU KOPIyCa PEeakTopa, MpPHYeM TerI000MEHHHUK
BBITIOJIHEH C BO3MOXKHOCTBIO TEIJIOBOI'O KOHTAKTa MEPBUYHOIO TETNIOHOCUTENS, HAXOSAIIerocs
BHYTPH KOpIIyca peakTopa, C COJEBbIM TEIUIOHOCUTEEM, HaXOISIIIUMCS B KOHType
TETJIOHOCUTETIS, U

CHUCTEMY AaKKyMYJHUPOBAHUSI TETUIOBOH SHEPTHUH, PACIIOJIOKEHHYI) CHAPY)KH TPAHHIIBI
SIEPHOro OOBEKTA U BBIMOJIHEHHYIO C BO3MOKHOCTBIO MOJTyYEHHS TETIJIOBOH SHEPTHH OT COJIEBOTO
TEIJIOHOCUTENIS] B KOHTYPE TEIJIOHOCUTETIS.

[0205] 49. Cucrema mo m48, Takke coaepkamas CUCTEMY BbIPAOOTKH 3HEPTHH,
HAXOJSIIYIOCS B TEIUIOBOM COOOIIEHHHM C CHCTEMOHW aKKyMYJHPOBAHHS TETUIOBOH SHEPTHUH,
NpUYeM CHCTEMA BBIPAOOTKU SHEPTUN PACTIOIOKEHA CHAPY KU IPAHHLIBI SAEPHOTO OOBEKTA.

[0206] 50. Cucrema o .49, B KOTOpOU SAEPHBINA PEAKTOP UMEET MEPBYIO MACIOPTHYIO
MOIIHOCTb, & CHUCTEMa BbIPAOOTKH YHEPTMH MMEET BTOPYIO IMACMOPTHYIO MOIIHOCTb, MPUYEM
BTOpast MAaCMOPTHAsI MOIHOCTD OOJbIIIe, YeM IepBasi MacloOpTHASI MOIHOCTb.

[0207] 51. Cucrema, conepskainas:

SIIEPHBIN PEAKTOP, UMEIOLIUHN BBIXOJHYIO TEMIOBYIO MOLIHOCTb, U

CHCTEMY BBIPAa0OTKM SHEPrHM, HMEIOMIYI0 BXOJHYK TEIUIOBYID MOIMHOCTb H
HAXOJSIIIYEOCS B TEIJIOBOM COOOIIEHUH C SIIEPHBIM PEAKTOPOM,

TIPY 5TOM TEIUIOBAsi BXOJHAsI MOLTHOCTh OOJIbLIE TETIOBOH BBIXOAHON MOIHOCTH.

[0208] 52. Cuctema mo m.51, Takke comepskamiasi CUCTEMY aKKyMyJUPOBAHHUS TeILIa,
PACTIOJIOKEHHYI0 MEXAY SIOEPHbIM PEAKTOPOM M CHUCTEMOW BbIPAOOTKH SHEPTUU, TPHU STOM
CHUCTeMa aKKyMyJHpPOBaHUs Tellla MPUHUMAET TEIUIOBYIO MOILMHOCTb OT SIIEPHOTO peakTopa U
nepeaeT TeIUIOBYI0 MOIHOCTh CHCTEME BIPAOOTKH SHEPTHHL.

[0209] 53. Cuctema o n1.52, B KOTOPOM CUCTEMA aKKYMYJIUPOBAHUS TEIIa UMEET pa3Mep,
MO3BOJIIIOIIUI TIepenaBaTh OOJbIIee KOJMUECTBO TETUIOBOH MOIHOCTH, Y€M MOXET 00eCIeunTh
SIIEPHBINA PEAKTOP.

[0210] 54. Cuctema no .51, Takke comep:Kaiiasi rpaHuIly SIASPHOTO OOBEKTa, MPU ITOM
SIIEPHBIN PEAKTOP PACIIOIOXKEH BHYTPH IPAHULIBI OOBEKTA.

[0211] 55. Cucrema mo 1m.54, B KOTOpO#l cHCTeMa BBIPAOOTKU 3HEPTHH PACIOJIOKEHA
CHapy>KH rPaHUIIBI SIIEPHOTO OOBEKTA.

[0212] 56. Cucrema 1o ir000OMy MpPEAIIECTBYIOMEMY IYHKTY, COAep Kaliasi NepBUYHBIN
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TEIIO0OMEHHUK, KOTOPBIN MPEACTaBIsAeT COOOH HATPUI-COJIEBOH TEIIIOOOMEHHUK.

[0213] 57. Cuctema o 11.56, B KOTOPO#1 MEPBUYHBIN TETNIOOOMEHHHUK PACIIOJIOXKEH BHYTPU
KOpIIyca sIEPHOrO PEaKTopa.

[0214] 58. Cucrema nmo m.57, B KOTOpOW NEPBUYHBIN TEINIOOOMEHHUK HAaXOAWUTCS B
TETIOBOM COOOINEHHH C CUCTEMOI aKKyMYJIMPOBAHUS TEIUIA.

[0215] 59. Cuctrema o .52, Takske coaepKaliasi BTOPOU sAEPHbBINA PEaKTOP, HaX OIS IIHICS
B TEIJIOBOM COOOLIEHHH C CUCTEMOI aKKyMYJTUPOBAHHS TETLIA.

[0216] 60. Cucrema mo m.59, B KOTOPOIl BTOPOH SAEPHBIH PEakTOp MPEACTABISET COOOM
peaxTop, OTJINYAIOIIHICS OT KOHCTPYKLIMU YKa3aHHOTO SIIEPHOTO peakTopa.

[0217] 61. Cucrema mo m.52, Takke comeprKalasi COTHEUHYIO TEIJIOBYIO yCTaHOBKY,
HAXOJSIIIYIOCS B TETUIOBOM COOOIIEHNH C CUCTEMOM aKKyMYJIUPOBAHHMS TETLIA.

[0218] 62. Cuctema mo m.52, Takxke coaep:kalias BETPOBYIO TEIJIOBYIO YCTaHOBKY,
HAXOJSIIYIOCS B TETUIOBOM COOOIIEHNH C CUCTEMOM aKKyMYJIMPOBAHUS TEILIA.

[0219] 63. Cucrema mo 0OOMy MNPEAIIECTBYIOMIEMY IYHKTY, B KOTOPOW SAEPHBIN
PEaKTOp OTAENIEH OT CUCTEMbI AKKYMYJIUPOBAHUS TEIIA U CUCTEMbI BHIPAOOTKH SHEPTHH.

[0220] 64. Cucrema mo r0O0OMy NPENIIECTBYIOIIEMY NYHKTY, TaKKe COAep:Karnas
reHepaTop BOAOPO/A, KOTOPBIH MOIy4aeT TEIIOBYHO 3HEPTHIO JIsl IPOU3BOACTBA BOAOPOA.

[0220] 65. Cucrema 1o .64, B KOTOPOil reHepaTop BOAOPOAA COAECPKUT SJIEKTPOJIU3EP.

[0221] 66. Cuctema mo m.65, B KOTOpPOW TIeHEpaTop BOAOPOAA T'€HEPUPYET BOJAOPOA
MOCPEACTBOM MPOLIECCA BBICOKOTEMIIEPATYPHOT'O 3JIEKTPOJIN3A.

[0222] 67. Cuctema 1o .64, B KOTOPOU reHepaTop BOAOPOAa BbipabaThIBAE€T BOAOPON B

HpoLecce MapoBoro pupOpMHUHIa IPHPOIHOTO rasa.



®OPMVYJIA U30BPETEHHUA

1. Cucrema, coneprxaruast:

SOEPHbI PEaKTop, PACHOJOXKEHHbIH Ha SAEPHOM OOBEKTe W HUMEIOIIUH MNEepBYIO

NaCIOPTHYIO MOLIHOCTD,

TPaHHLy SIAEPHOTO OOBEKTa, OKPY)KAILIYIO SACPHBIH peakTop, MNPUYEM TpaHHUIA
saepHoro oObekTa OOpa3oBaHa OJHUM WIIM HECKOJbKUMH OapbepaMiu, MNPEensiTCTBYIOIIUMHU
JOCTYIY K SIAEPHOMY OOBEKTY,

CUCTEMY aKKyMYJMPOBAHUSl TEIUIOBOH SHEPIHM, PACIOJIOKEHHYH) CHAPY>KH TIPAHULIBI
SOEPHOro OOBEKTa, NMPUYEM CHUCTEMa AaKKYMYJIMPOBAHUS TEIUIOBOH JHEPTUU HAXOIUTCS B
TEIUIOBOM COOOIIEHUH C SIEPHBIM PEAKTOPOM, H

TEHEPAaTOpP MOLIHOCTH, HAXOISIIUHCS B TEIUIOBOM COOOLIEHMH C CHCTEMOM
AKKYMyJIMPOBAaHUsI TEIUIOBOM 3HEPIHM, MPUYEM TIE€HEepPaTOp MOILIHOCTH PACIHOJIONKEH CHAPYXKU
IPaHULIBI SIIEPHOTO OOBEKTAa W MMEET BTOPYIO MACIOPTHYK) MOIIHOCTb, KOTOpPAas MPEBBILIAET
YKa3aHHYI NEPBYIO NaCMOPTHYI MOLIHOCTb SIAEPHOIO PEAKTOPA.

2. Cucrema 1o 1.1, B KOTOPOI cUCTEMa aKKYyMYyJIMPOBaHUs TEINIOBOM SHEPTUU HAXOAUTCS
B TEIJIOBOM COOOIIEHHUH C AEPHBIM PEAKTOPOM MTOCPENCTBOM CUCTEMBI NIEPEAaYN SHEPTHH.

3. Cucrema 1o m.2, B KOTOPOH CUCTEMA Nepefavyud SHEPTUu COAEP>KUT KOHTYpP TeKydel
Cpenbl, KOTOPBIM CO34a€T 3aMKHYTBIM KOHTYP MEXAY SAEPHbIM PEaKTOPOM U CHUCTEMOU
AKKyMYJINPOBaHUs TEIUIOBOM SHEPTUU.

4. Cucrema nmo 1.3, B KOTOPOW KOHTYp TeKydel cpenbl CUCTEMBbl Nepeladyd SHEepruu
HAXOOUTCS B TEIJIOBOM COOOINEHHWH C SAEPHBIM pPEAKTOPOM MOCPEACTBOM IEPBOTO
TEIIOOOMEHHUKA U B TEIUIOBOM COOOINEHUH ¢ CUCTEMOH aKKyMYJHPOBAHHS TEIUIOBOH SHEPTUU
NOCPEICTBOM BTOPOT'O TEIIOOOMEHHUKA.

5. Cucrema no m.4, B KOTOpPOH KOHTYp TeKydel Cpelapl COAEPKUT COJNb B KauecTBe
paboueii Texyueit cpenbl.

6. Cucrema 1o 1.1, B KOTOPO# IpaHULIA SIAEPHOTO 00BEKTA COMEPIKUT OTPAKICHHE.

7. Cucrema 1o 1.1, B KOTOpPOH CHUCTEMa aKKyMyJHpPOBAHUsS TEIUIOBOM SHEPTrUU HMeEET
€MKOCTb aKKyMyJMPOBAaHHUsSl TEIUIOBON DJHEPruUM, KOTOpas MNPEBBIINAET MEPBYI0 MNACIOPTHYIO
MOILHOCTB SIIEPHOrO PEaKTOopa.

8. Cucrema no n.1, B KOTOpOU reHepaToOp MOLIHOCTH HAXOAUTCS B TETJIOBOM KOHTAKTE C
CUCTEMOM AaKKyMYyJIMPOBAaHUsS TEIUIOBOM 3HEPrHU IMOCPEACTBOM CHCTEMBI JOCTABKH SHEPIHH,
UCTIOJIB3YIOIIeH paciliaB COJIU B KauecTBe paboueii TeKydei Cpelbl.

9. Cucrema no 1.1, B KOTOpPOI1 siiepHBII peakTop MpeacTaBisieT coO0il MepBbIi sEPHBI
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peaxTop, IpU4eM CUCTEMA AOMOIHUTENBHO COAEPHKUT BTOPOU SIAEPHBIM PEAKTOP, HAXOAALUNCS
B TEIUIOBOM COOOIIEHUH C CUCTEMOI aKKyMYJIMPOBAHUSI TEIIOBOH SHEPTUH.

10. Cucrema nmo nm.9, B KOTOpOHl BTOPOH SIAEPHBIM PEAKTOP PACIOJOKEH Ha BTOPOM
ANEPHOM OOBEKTe BHYTPU I'PAHHULBI BTOPOTO SAEPHOTO OOBEKTa, a CHCTeMa aKKyMYyJIHPOBAHHS
TEIUIOBOM 3HEPTUU U F€HEepaTOpP MOLIHOCTH PACMONIOKEHbI CHAPY>KHU MPAHULIBI BTOPOTO SAEPHOTO
oObexTa.

11. Cucrema mno mn.l, [JONOJHUTENBHO CcOAEpXKAIlas COJHEUYHYID TEIUIOBYIO

>
SHEPreTUYECKYI) CHCTEMY, HaxOIIIYIOCS B  TEIUIOBOM  COOOIIEHHMM C  CHCTEMOH
aKKyMYJINPOBaHUs TEIUIOBOI SHEPTUH.

12. Cucrema mo mn.l, JOMOJHUTENBHO COXEpKallias 30HY aBapUWHOrO IJIAHUPOBAHUS
BOKPYI SIIEPHOTO peakTopa, IpUYEeM CHUCTEMAa AaKKyMyJUPOBAaHUS TEIUIOBOM DJHEPruu M
reHepaTop MOIIHOCTH PACIOJIOKEHbI CHAPY KU 30HbI aBAPUNHOTO MJIAHUPOBAHUS.

13. Cucrema no m.l, B KOTOpOHl SANEpHBbIM pPEaKTOpP CONEPKUT KOPIYC, MEPBUYHBIN
KOHTYp TEIUIOHOCHUTEJNs, pPAacCIOJOKEHHBbIH BHYTPU KOpIyca peakTopa, U MEpPBUYHBIH
TEIUIOOOMEHHUK, HAXOINALIMHCA B TEIJIOBOM COOOINEHHH C TIEPBUYHBIM KOHTYPOM
TEIIOHOCUTEJIS.

14. Cucrema mo .13, B KOTOpPOH NEPBUYHBIA TEMJIOOOMEHHHK IPENCTABISAET COOOM
HATPUH-COJIEBOU TEMIIO00OMEHHHUK.

15. Cucrema, conepkaias:

SOEPHbI PEaKTOp, PACHOJOKEHHBI BHYTPH TI'PAHULBI SAEPHOTO OOBEKTa, NpHYEM
AIEPHBIN PEAKTOP UMEET KOPITyC U UMEET MEPBYIO MACIOPTHYK MOILIHOCTbD,

TEIIOOOMEHHUK, PACTIONOKEHHBIH BHYTPU KOPIyCa PEaKkTopa, MPHYeM TerIO00MEHHHUK
BBINIOJIHEH C BO3MOJKHOCTBEO OOECTEYEHHsI TEIIOBOrO KOHTAKTa MEPBUYHOIO TEIUIOHOCHUTEIIS,
HaXOASIIerocss BHYTPU KOPIyca PeakTopa, C COJIEBbIM TEIJIOHOCUTENEM, HaXOISIIUMCS B
KOHTYp€ TEIUIOHOCUTETIS, U

CUCTEMY aKKyMYJIMPOBAHHs TEIJIOBOM 3HEPIUU, PACIOJIOXKEHHYIO CHApYy>XKH TIPaHHULIBI
SOEPHOro OOBEKTa M BBINOJHEHHYIO C BO3MOXKHOCTBIO TMOJYYEHHS TEIUIOBOH SHEPTrUU OT
COJIEBOT'O TEIJIOHOCUTENISI B KOHTYPE TEIJIOHOCUTETIS.

16. Cucrema mo m.15, MOMONHUTENBHO CcoOAep:Kaliass CHCTEMY BBIPAOOTKH 3SHEPIHH,
HAXOJSIIYIOCS B TEIUIOBOM COOOIIEHHM C CHCTEMOW AKKyMYyJHPOBAaHHUS TEIUIOBOH SHEPTHH,
pUYeM CHCTE€Ma BBIPAOOTKHM 3HEPTUH PACHOJIOXKEHA CHAPYXKH I'PAHULBI SIIEPHOTO O0BEKTa U
UMEET BTOPYK) MACHOPTHYK) MOINHOCTb, OTJIHWYHYK OT YKa3aHHOW IE€PBOM MAacCIOPTHOU
MOLI[HOCTH.

17. Cucrema, conepkaias:



SEPHBIA PEAKTOP, UMEIOIINH BBIXOJHYIO TEIJIOBYIO MOIIHOCTD, U

CHCTEMY BBIPAOOTKM SHEPruHM, UMEIIIYI0 BXOAHYIO TEIUIOBYKD MOIIHOCTh H
HaXOJIAIIYIOCS B TEIJIOBOM COOOIIEHUH C AEPHBIM PEAKTOPOM,

IpPU 5TOM YKa3aHHAs TEIUIOBAas BXOAHAS MOINHOCTH OOJNbIIE YKA3aHHOH TEIUIOBOM
BBIXOZIHON MOLIHOCTH.

18. Cucrema no .17, HOMONHUTENBHO COAEpIKaIlasi CUCTEMY aKKyMyJIHPOBAHUS TeILIa,
PACTIONIOKEHHYIO MEXKAY SACPHBIM PEAKTOPOM U CHUCTEMOW BbIPAOOTKH SHEPTHH, MPU 3TOM
CHUCTeMa aKKyMyJHUpPOBaHMs Tella MPUHUMAET MEPBYIO TEIJIOBYKD MOIIHOCTb OT SAEPHOTO
peakTopa H rnepeaaer BTOPYIO TEIUIOBYIO MOIIHOCTh CUCTEME BBIPAOOTKH SHEPTHH.

19. Cucrema no m.17, TOMONHUTENBHO COAEp KAIIasi TPAHULYY SIIEPHOrO OOBEKTa, MPH
5TOM SIIEPHBII PEAKTOP PACIIONOKEH BHYTPH YKA3aHHOW IPaHHULBI OOBEKTA.

20. Cucrema o .19, B KOTOpPO# cucTeMa BbIPAaOOTKH SHEPTUH PACIOJIOKEHA CHAPYIKH

TPaHUIIBI SIAEPHOTO OOBEKTA.
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