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(57) WHTerpupoBaHHas SHEPreTHUECKAs CCTEMA CONEPKUT ATOMHYIO TETIOBYIO CTAHIUIO, PACTIONOKEHHYIO

Ha SEpPHOM OOBEKTe. ATOMHAs TeIUIOBas CTAHLUS IPOU3BOAUT TEIUIOBYIO JHEPIUI0, KOTOpas
TPAHCHOPTUPYETCS B CUCTEMY aKKyMYJIHPOBaHHS TEIUIA, PACHIOJIOKSHHYIO CHAPY)XHU SICPHOrO 00BEeKTa.
Cucrema aKKyMyJIUpOBaHHS TEIUIa HAXOAWUTCS B TEIUIOBOM KOHTAKTE C CHCTEMOW BBIPAOOTKU 3HEPIHUH,
KOTOpasi TaKkXKe PAacIoiOoXKeHa YHAIEHHO OT sAAepHOro oObekra. Takum oOpa3oM, aTOMHAs TEIUIOBas
CTaHLMs M30JMPOBAaHa M OTCOCHUHEHA OT CUCTEMBI BBIPAOOTKHM SHEPrHU. ATOMHAs TEIUIOBas CTAHLHS
MOXKET TOCTaBIISATh TEIUIOBYIO SHepruio ¢ Temneparypoil Beime 800°C mim Gonee Juiss XpaHEHHs B
CHCTEME aKKyMYJIMPOBAaHHUS TEIUIOBOI HEprHH 10 TeX IOp, IIOKa OHAa HE IOHAJOOWTCS, HAIpHUMED,
JUIL TIPOMBIIUICHHOTO TEIUIa, MPOW3BOJACTBA OBJEKTPORHEPIHMHM WIM Uil Jpyrux nenei. Cucrema
AKKyMYJIUPOBaHHS TeIUIa HE 3aBHCUT OT MCTOYHHKA, IIPU 3TOM OJMH WM HECKOJBKO JOMOIHHUTENBHBIX
TeHEepaToOpPOB TEIUIOBOW SHEPIHH, TAKUX KaK JOMOIHUTENIBHbIC SIePHBIE PEaKTOPhI, COJTHEYHBIE TEIUIOBBIE
9NEKTPOCTAHIMU WM APYrHe TeHepaTopbl TEIUIOBOW SHEPrHH, MOTYT OBITh HOIKIIOYEHBI K OOLIeit
CHCTeME aKKyMYJIMPOBAHUS TEIJIa U CUCTEME BBIPAOOTKH YHEPTHH.
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ATOMHAA TEIUVIOBAA CTAHIHUA C TEHEPUPOBAHUEM 3JIEKTPOOHEPI'NH
B PEXKAME CJIEJJOBAHMS 3A HATPY3KOU

ITEPEKPECTHAA CCBIJIKA HA POJACTBEHHBIE 3AABKU

[0001] B cootBercTuu ¢ naparpadom 119(e) ['naswi 35 Ceona 3akonos CIIA, npuoputet
HACTOSIIIEH 3asBKU 3asIBJIIETCS IO JaTe nojavu npensapureabHoi 3assku CIIIA Ne 62/833 623,
nopannoi 12 anpens 2019 r., u npenBapurenbroit 3asBku CIIIA Ne 62/929 003, nmoganHoi#t 31
oktsi0pst 2019 r., obe m3 koropeix o3arnaBieHnsl KATOMHASA TEITJIOBASA CTAHLIUA C
I'EHEPMPOBAHMEM  JJIEKTPOOHEPTMM B  PEXMME CJIEJOBAHHA 3A
HAI'PY3KOM», onucaHus KOTOPBIX MOJHOCTHIO BKJIOYEHbl B HACTOSIIMI  JOKYMEHT

NMOCPEACTBOM CCBLIKH.

IMPEAITOCBIJIKN

[0001] OGnacth HacTOALIETO M300PETEHUS OTHOCHUTCSI K SIIEPHBIM peakTopaM, a Oonee
KOHKPETHO, K SIAEPHBIM PEaKTOpaM AJisi BbIPAOOTKH TeIUIa € YJIYUYIIEHHOW Oe30MacHOCTBIO H
CTIIOCOOHOCTBIO paboTHI B PEXKUME CIIENOBAHUSA 33 HATPY3KOH.

[0002] B COOTBETCTBHH C H3BECTHBIMH CIOCOOAMH M CHCTEMaMH JUIsl BbIPAOOTKH
3JIEKTPOIHEPTUHU U3 SIAEPHOTO peakTopa TpeOyeTcs, YTOOBI iAEPHbIN peakTop MPOLIEN CEphe3HOe
IUITAHUPOBAHUE, CTPOHUTENILCTBO M 00sI3aTeNbHOE JHLEH3UPOBAHUE PAIHALMOHHON YacTh mepen
3allyCKOM peakTopa. JSInepHbIil peakTop NOAKIKYEH K JSHEPreTHUYEeCKOMY LUKy IS
npeoOpa3oBaHus SIAEPHON TETUIOBOM SHEPTUU B DJICKTPUYECTBO, OOBIYHO C MOMOIIBIO MapOBOM
TypOMHBI, MCTIONB3YIOIEH BOMy B KauecTBe pabouero tena. HecMoTpst Ha TO, 4TO simepHbIE
peaxkTopsl, paboTarole TakuM 00pPa3OM, CYIIECTBYIOT yiKe HECKOJBKO NECATUIICTHIA, TUITHIHAS
yCTaHOBKA UMEEeT HECKOJIbKO HEIOCTATKOB.

[0003] Hanpumep, panmuauroHHAs 4acCTh, KOTOPAsi COAEPIKUT 30HY PEAKTOpa, CUCTEMBbI
MaHHUITY INPOBAHMSI TOIUIMBOM M CHCTEMBlI NPeoOpa3OBaHHs SHEPrHH, OOBIYHO padoTaeT mpu
BBICOKHX TEMIIEpaTypax U NABJICHUSX, YTO TpeOyeT OONbLINX 3aIIUTHBIX KOHCTPyKuui. Kpome
TOrO, KOHCTPYKLHS, pACIOJIOKEHHasi Ha sIepHOM OOOpYIOBaHMH, TAaKXKe [OJDKHA OBITh
MPOMHCIEKTUPOBaHA U JAOJDKHA MOJYUYUTh aTOMHYIO JIMLIEH3UIO OT PeryJaupyroLIero opraHa s
SKCITyaTaLlu, YTO SBJISETCS AJUTENbHBIM U JOPOTOCTOSALINUM MEPONPUATUEM.

[0004] Kpome Toro, peakrop moasepraercsi 0ajaHCy aBapUHHBIX OCTAHOBOB CTaHIUH,
KOTZla HEUCTpPaBHOE OOOPYIOBAaHHE BBI3BIBAET ABTOMATHYECKUH OCTAHOB ATOMHOW CTAaHLIWH.

HaKOHeI_I, ATOMHasi JJICKTPOCTAHLIMA HE paCcCHUTaHa Ha 6bICTpO€ U3MCHCHHUE MOIIHOCTH U,
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CJIEZIOBATENIbHO, HE MOXKET 3P EKTUBHO OTCIIEKUBATH TIOTPEOHOCTH B HAPY3KE OT SJIEKTPUIECKOM
CeTH.

[0005] HecmoTpss Ha TO, YTO aTOMHbIE CTAHLMM MPENJIAral0T MHOTOUYUCJEHHBIE U
3HAQUUTENbHbIE TNPEHMYINeCTBA IO CPAaBHEHHIO C JpyruMu  (GOpMaMH IPOU3BOJACTBA
AJIEKTPOIHEPTUH, ObLIO OBI JKENATETBHO 00ECIIEUNTh YCOBEPLICHCTBOBAHHS, KOTOPbIE IIPUBOASAT K
Oonee Oe3omacHOM, Oosnee rUOKOH M 3(P(PEKTUBHONW CUCTeME ISl BbIPAOOTKH, XPaHEHUs W
npeoOpa3oBaHMsl TEIUIOBOW SHEPTHH, a TAK)KE IPYTHe MPU3HAKU, KOTOPBIE CTAHYT OYE€BUIHBIMU

N3 MOCJICAYOLIECTO OITMCAHUS.

CYIIHOCTDb U3OBPETEHUA

[0006] B coOOTBEeTCTBMM € HEKOTOPbIMH BapHUAaHTAMU BBIMOJTHEHUS, ATOMHAs
3JIEKTPOCTAHIHS MOXKET ObITh PEKOH(PUTY pUPOBaHA, MEPEKOMIIOHOBaHA M pabOTaTh KaK aTOMHAas
TEIUIOBAsI CTAHIMS, YTO OOeCrevYrBaeT MHOTOYHCIICHHbIE TpenMyinecTsa. Hampumep, atomHas
SJIEKTPOCTAHIHS MOXET ObITh PEeKOH(UIYPUPOBAHA W SKCIUTYyaTUPOBATHCS MJISI BBIPAOOTKHU
TEIUIOBOM  DJHEPIUH, KoTOpas MOXKET  TPAHCIOPTUPOBATBCS  JUCTAHLIMOHHO B
TETUIOAKKY MYJIUPYIOIIYI0 CUCTEMY. TeroakKyMyJIUPYIOIIas CUCTEMA, B CBOK OYEpPEab, MOXKET
OBITh COEMHEHA C YCTAaHOBKOW MpeoOpa3oBaHUs SHEPrUH, KOTopas mpeodpasyeT TEeIuIoBYIO
SHEPryI0 B MPOMBIIUIEHHOE TEMJIO, 3JEKTPUYECTBO WJIM UCIOJB3YETCS sl APYTUX IMOJIE3HBIX
ueneii. Pa3Bs3biBast AEPHBIN peakTOp OT HEAAEPHOTO 0OOPY IOBAHUS CTAHIMH, BKIIFOUYAsl CHCTEMY
npeoOpa3oBaHUs SHEPTHU, MOXKHO PEan30BaTh MHOKECTBO MPEUMYIIIECTB.

[0007] Hanmpumep 00si3aTeNIbHOE JIMLIEH3UPOBAHIE MOKET BBIMOIHATHCS HAMHOTO Oolee
3¢ (HeKTUBHO, KOTJa B PaJHAILIMOHHON YaCTH YCTAHOBJIEHO MEHbIIIe 000pya0oBaHMsl. B HEKOTOPBIX
SIIEPHBIX PEAKTOpax TEIUIOHOCHUTENIEM SIBJISIETCS KUIKWNW MeTajul, Hampumep, HaTpui. Korma
HATPUN BCTYMAET B KOHTAKT C BOAOH, BOZHUKAET SK30TePMHUUECKast U SHEPreTUiecKas peakuus, u
JOJUKHBI OBITH TPEAYCMOTPEHBI CHUCTEMbI O€30MAaCHOCTH, YTOOBI MOAABHUTH 3Ty PEAKLHUIO |
CAEpKaTh 3Ty PEaKLUI0, €ClM OHAa Mpou3oiiner. biarogaps pa3sMelleHUI0 MapoBOW yCTAaHOBKHU
yAAJIEHHO OT PEaKTOpa, PEaKTop, TEM CAMbIM, H30JUPOBAH OT JIFOOBIX BOJOCOAEPIKAIIUX CHCTEM,
KOTOpbIe OOBIYHO MOTYT HCIIONIb30BAThCS BMECTE C ATOMHOH 3JIEKTPOCTAHIIHEH.

[0008] Kpome TOro, HECKOJIBKO aTOMHBIX TETUIOBBIX CTAHLIHI MOTYT OBbITh MOKJIFOUEHBI K
o0miell TeIIoaKKyMYJIHPYIOIIEeH CUCTEMe, 4TO O0eCIeYnBaeT MPEUMYINECTBA C TOYKH 3PECHHS
3aTpaT v BPEMEHHU Ha CTPOUTENbCTBO, MPOCTOTY OOCITY KUBAHHUS, TIOCKOJIBKY OJMH WJIH HECKOJIBKO
PEaKTOpPOB MOTYT OBITh OCTAHOBJICHBI O€3 BO3JEHCTBUS Ha BCKO ATOMHYIO TEIUIOBYIO CTaHIIHIO,
MPUYEM aTOMHAs TEIUIOBasl CTAHIUS MOXKeET 3(PPEeKTUBHO TOCTABJIATH OOJIBIIE SHEPTUH B TIEPHOA

BBICOKOT'O CIpOCa, 4YeéM OHa Morja Obl JOCTaBUTb, €Ciu Obl OHa Oblia TOAKIFOYEHA



HETIOCPEACTBEHHO K CHCTEMe NpeoOpa30BaHUs SHEPTUH.

[0009] B mocnenyooiieM OMUCAHWUU TMPEACTABJIEHbl KOHLEMLUHU, KOTOPbIE MpenaratoT
IIPOPBIBHOM MOTEHLMAaNl [Js1 SKOHOMUKHM YCTAaHOBKM SIIEPHOIO pPEAaKTOpa C HATPHUEBBIM
TETUIOHOCUTEJNIEM, & TaKXK€ aTOMHBIX 3JIEKTPOCTAHLMHN, UCMONb3YIOLUIUX APYTHe BUABI TOILUIMBA,
TEIUIOHOCUTEN W TEXHOJOTMH. JTH MPOPBIBBI MOTYT OBbITh PE3yJIbTATOM MEPEOCMBICICHHUS
TEXHOJIOTHUH JIJIS1 CHIDKEHUS 3aTPaT M HEOMPeAesIEHHOCTU rpaduka WM PaCIIUPEeHHs] MOTOKOB
JOXOMIOB, HAPUMED, TTyTEM MOCTABKH 3JIEKTPOIHEPTUU U TeIjIa MoTpedutensM. B nononHeHue K
SKOHOMHUYECKHM TIPEeUMYyIecTBaM, oOecrieueHne BO3MOKHOCTH pEIIEHUS IMOJMTUYECKUX
npobyiieM (HAAEKHOCTh CETHU, YCTOHYMBOCTH K PACIPOCTPAHEHUIO OPYKHUS, BO3MOKHOCTH
SKCIIOPTA, JIETKOCTh Pa3MEIIEHHsI U T. [.) SIBJISETCS (PaKTOPOM, MO3BOJISIOIINM PEaN30BaTh 3TH

MIPEUMYIIECTBA.

KPATKOE OITMCAHUE YEPTEXEHN

[0010] Jlyumee moHMMaHWE OCOOEHHOCTEH, MPEMMYINECTB W MPHHLIUIIOB HACTOSIIErO
u300peTeHnst OyIeT MONy4eHO Mpu OOpalleHHH K TMOCIEAYIOMEMY MOAPOOHOMY OITUCAHHIO, B
KOTOPOM H3JIaratoTCsl WILTIOCTPATHBHbBIE BAPUAHTHI BBITTOJIHEHHUSI U COMPOBOXKAAIOIINE YEPTEXKH,
Ha KOTOPBIX:

[0011] @ur.1 uzobpakaeT TUIMTUYHYIO ATOMHYIO 3JIEKTPOCTAHIIHIO,

[0012] Pur.2 uzoOparkaeT aTOMHYIO TEIUIOBYIO CTAHLMIO, OTHAEJIEHHYIO OT yCTAHOBKH
BbIPAOOTKH 3JIEKTPOIHEPTUH, B COOTBETCTBUU C HEKOTOPBIMH BapUAHTAMHU BBITOJIHEHHUS,

[0013] @wur.3 wuzobpakaeT aTOMHYIO TEIJIOBYK) CTAHLMUIO, COEOUHEHHYIO C
TEIJIOAKKY MY JIUPY FOIEH Y CTAHOBKOH, B COOTBETCTBUU C HEKOTOPBIMH BapUAHTAMH BBITOJTHEHUS,

[0014] ®ur.4 uzobpakaeT aTOMHYIO TEIUIOBYIO CTAHIMIO, COSNMHEHHYIO C YAaJIEHHOU
TEIUIOAKKY MY JIUPY FOLIEH yCTAHOBKOW ¢ HEOOS3aTeIbHBIM aKKY MY JIITOPOM TEIUIA, B COOTBETCTBUU
C HEKOTOPBIMHU BapUAHTaAMU BBITIOJIHCHHS,

[0015] ®ur.5 uzobpakaeT aTOMHYIO TEIUIOBYIO CTAHIIMIO, COSNMHEHHYIO C yaaJleHHOU
TEIJIOAKKYMYJIUPYOIIEH CHUCTEMOH, KOTOpasi COEQWHEHAa C BHEIIHUMH Harpy3Kamu, B
COOTBETCTBUH C HEKOTOPHIMH BapHUAHTAMH BBITIOJHEHUS,

[0016] @ur.6 u3o0paskaeT WUTFOCTPATUBHOE MPOMBIIIIEHHOE OTOIUICHHE U Tpedyembie
TEMITEPaTyPhI,

[0017] ®wur.7 uzobpakaeT SHEPreTUYECKYI0 CHUCTEMY, B KOTOPOW, B COOTBETCTBUH C
HEKOTOPBIMU BapHUAHTaAMU BBIMOJHEHUS, HECKOJIBKO UCTOYHHUKOB TEIUIa COBMECTHO MCIOJB3YIOT
O0IIyI0 CHCTEMY aKKyMYJIMPOBAHUS TEIUIA U MPeoOpa3oBaHUs SHEPT U,

[0018] Dwur.8 uzobpakaeT SHEPreTUUECKYI0 CHUCTEMY, B KOTOPOW, B COOTBETCTBUH C



HEKOTOPBIMU BapUAHTaMH BbINIOJHEHUS], HECKOJIBKO UCTOYHHUKOB TEILIa COBMECTHO UCIONB3YIOT
O0IIyI0 CHUCTEMYy aKKyMYJIUPOBaHHs Terula M MpeoOpa3oBaHUsl SHEPIHU C BCIIOMOTATEIbHOM
CUCTEMOM IUTAHMUS,

[0019] ®wur.9 uzobpakaer aTOMHYIO TEIJIOBYK) CTAHLIMIO, COSTUHEHHYIO C yIaJleHHOMN
TEIJIOAKKYMYJIUPYIOIIEH CUCTEMOH, CBSI3aHHOW C BHEIIHMMH Harpy3kamu U AOIMOJIHUTENIbHBbIM
TEIJIOBBIM MCTIOJb30BAHUEM, B COOTBETCTBHH ¢ HEKOTOPBIMH BapHAHTAMH BBITIOJTHEHUS,

[0020] @ur.10 uzobparkaeT THOPUAHYIO SHEPreTHUYECKYID CHCTEMY, B KOTOPOH, B
COOTBETCTBHH C HEKOTOPBIMH BAapHUAHTAMHU BBIMOJIHEHUS, HECKOJBKO (OPM Te€HEepaTOpPOB
TETUIOBOW SHEPTHHU MOAKIIOYEHBI K O0IIel CucTeMe akKy MyJIMPOBaHUS TeIUIa B O0IIell cucreme
npeoOpa3oBaHUs SHEPTHU, U

[0021] @ur.11 m3o0paskaeT >HEPreTHUECKYI) CHCTEMY, B KOTOPOW, B COOTBETCTBUU C
HEKOTOPBIMH BAapUAHTAMHU BBITIOJHEHUS, SIAEPHBIH OJOK OTHOEeNeH OT CHUJIOBOro Oiioka

UHTETPUPOBAHHBIM OJIOKOM aKKyMYJHUPOBAHUS SHEPTHH.

ITOJAPOBHOE OITMCAHUE

[0022] Tlocnemyromee moapoOHOE oOmucaHWe OOecreYnBaeT Jydllee [OHMMAaHHE
NPU3HAKOB M MPEUMYIIECTB H300pETeHMI, ONMMCAHHBIX B HACTOSIIEM OMHUCAHHUH, B COOTBETCTBUU
C PAacKpBITBIMH B HACTOSILIEM AOKYMEHTE BapHaHTaMU BblNojgHeHHs. HecmoTrps Ha TO, 4TO
nofipoOHOE OMHMCaHWE CONEPXKUT MHOTO KOHKPETHBIX BApUAHTOB BBINOJHEHHs, OHH
NpPEACTAaBIECHbl TOJBKO B KadecTBE IMpUMepa U HE JODKHBI PacCMaTpUBAaThCA — Kak
OrpaHUYMBAIOIINE OOBEM PACKPBITHIX B HACTOSILIIEM JOKYMEHTE H300pEeTeHHI.

[0023] B TO Bpemsi Kak CTOMMOCTbD SIA€PHON HSHEPrUU BajkKHA U 3aCiTy KHUBAET BHUMAaHUS,
JOXOHAs YaCTh U MOJUTUYECKUIN aCIEeKT SAePHOI SHEPreTUKH B PABHON CTENEHH 3aCy KUBAOT
BHUMaHUsl. CTOMMOCTb aTOMHOH SHEpPruM Oblla BaKHBIM IOKa3aTeJieM IMPH OMHCAHUH
KOMMEpPYECKON  TNpUBIEKATENbHOCTH  IPU  BBIXOJE  HA  CTPOrO  PEryJHUpyeMblil,
KOMMEPILHAJIH3HPOBAHHBIA PBIHOK MPOU3BOACTBA 3JIEKTPOIHEPruu ¢ Oa30Boi Harpy3koii. [Tonck
MOAXOJIOB K CHIDKEHHIO HOPMATUBHOTO OPEMEHH U PACLIMPEHHIO BO3MOKHOCTEH KOMMEPUECKOTO
pBIHKa SIBISIETCSl KJIIOUOM K PEBOJIIOLMOHHBIM 3KOHOMHUYECKUM H3MEHEHUsIM, KOTOpbIe
yYBEJIMYUBAIOT JAOXOAbl MpPU YMEPEHHOM VYBEJWYEHMM 3aTpar. TexXHU4YecKue pelleHus
NOJUTUYECKUX MPOOJIEM TaKke€ UMEIOT CTPATErHMYecKoe 3Hau€HHe, KOTOPOe TPYIHO YJIOBUTH,
OLIEHNBasi CTOUMOCTb CTPOMTENBbCTBA B OJHOUYache. LCMonb30BaHHE HENOOLIEHEHHBIX B
Hacrosimee Bpemsi (PakTOpoB, Takux Kak orcyTcTBue BbIOpocoB CO2, ¢ BO3MOXKHOCTBHIO
UHTErpalii co Bce Oojiee NUHAMUYHON 3JIEKTPHUUECKONW CEThbI, CTaHeT Oojiee LEHHbIM B

OJKaiilye NeCATUIETHS.



[0024] TIomumo mpobseM C 3KCIUTyaTAlMOHHBIMH PAacXOAaMHM B OTHOLIEHWU SIIEPHOU
SHEPI'UH, CBSI3aHHBIMH CO CJIEZIOBAHUEM 32 HArpy3KOH, MPOM3BOJACTBO 3JIEKTPOIHEPTUH ¢ 0a30BOMH
HAarpy3Koi HE€ UMEET BO3MOKHOCTH OTCJIEKHUBATh AOXOM, MOCKOJIbKY LEHBI HA 3JIEKTPOIHEPTHIO
MEHSIOTCS. B TEYEHHE JHS, KaK «IIHMKOBBIE» 3JIEKTPOCTAHIMHU (HAIpUMeEp, 3JEKTPOCTAHLHY,
KOTOpBIE MOTYT pabOTaTh TOJIBKO TOTNIA, KOTJIA CYIECTBYeT BBICOKUH FJIM MUKOBBIH cripoc). s
MIOBBILIEHHsT KOHKYPEHTOCIIOCOOHOCTH SITEPHON SHEPreTHKH B MEHSIOLIEMCS YHEPreTHYeCKOM
JaHamadTe HEOOXOAMMbI TMPOU3BOACTBEHHBIE M TEXHOJOTHYECKUE WHHOBALMH, KOTOPBIE
NO3BOJIIT SIIEPHON 3HepreTuke padoTaTh HA MOJHYIO MOLIHOCTh W MOJYYUTh JOCTYH K
BO3MOXKHOCTSIM PBIHOYHBIX CHEKYJSILMNA B JONOJHEHWE K NMPOU3BOACTBY JJIEKTPO3HEPTUU HA
NOJIHYKO MOIIHOCTb. B TO Bpemsi, KOrza IeHbl Ha 3JIEKTPOSHEPTHIO HIDKE Ce0eCTOMMOCTH H3-3a
nepedoeB B HCIIOIB30BAHUN BO30OHOBIISIEMBIX HCTOUHHUKOB SHEPTHUH, ATOMHBIM 3JIEKTPOCTAHLIUSM
TpeOyeTcsl anbTePHATUBHBIA NPOM3BOACTBEHHBIH KaHAJl BMECTO OIHOTO TOJBKO CIpOca Ha
3JIEKTPOIHEPTHIO CO CJIEAOBAHHEM 3a HArPy3KOH. DTO NMPUHLMUITHAIBHO TpedyeT NMOHUMAaHUS
KOHKYPEHTHBIX [PEUMYINEeCTB AaTOMHBIX CTAHLUMH IO CPAaBHEHMIO C MEPUOANYECKH
BO30OHOBJISIEMBIMH HMCTOYHMKAMH HEPTUH. DTHU KOHKYPEHTHBIE NMPEUMYILIECTBA NPUBOIAT K
JKEJIAHUK0 M BO3MOKHOCTH COBMEILIEHUs C APYTUMH NPOU3BOACTBEHHBIMU MPOLECCAMU IS
OOCTHXKEHHMs] 3KOHOMHUHM 3a CYEeT KOHLEHTpauuu B IIPOLECCax MPOU3BOACTBA OJHEPrUU U
U3TOTOBJICHUS.

[0025] OnHOM U3 OTIMUUTENBHBIX XapaKTEPUCTHUK SIIEPHON HHEPTETUKH 10 CPABHEHUIO C
BETPOBOH, COJIHEYHOW U JPYTUMH BO3OOHOBIISIEMBIMH HWCTOYHHKAMH JHEPTHU SIBIISETCS
KOHLIEHTPUPOBAHHAS MOILIHOCTh HA BaJy O BBIPAOOTKH 3JIEKTPOIHEPIHH U TEIUIOBBIIEIEHUS.
Hcnonp30BaHue 3TUX PA3IMUUN MOXKET ONPEAENUTh KOHKYPEHTHbIE NIPEUMYILIECTBA B MEPUOBI
NPOM3BOJCTBA YHEPTHH MO HU3KUM LIeHaM, 4ToObl 0o Oonee 3 (HEeKTUBHO XPaHUTb SHEPTHIO,
a00 TPOU3BOAMTH APYTOM TOBAPHBIA MPOAYKT. MHOrHME NPEANpHSTHA IO MPOU3BOACTBY
3JIEKTPOIHEPTUH HCIIONIB3YIOT MapOBOi LMK PaHKMHA 115 ipeoOpa3oBaHus TEIJIOBOM SHEPTHH B
3JIEKTPUUECTBO. XOTS MpeoOpa3oBaHNE MOIIHOCTH Ha By B SJIEKTPUYECKYIO BO BPAIIAKOLIEMCS
reHepatope umeer Bbicokmid KIIJ[ (98-99%), mpeoOpaszoBaHHe 3JIEKTPOSHEPTHH OOpPAaTHO B
MOIITHOCTh Ha BaJly HeMHOTO MeHee 3 dekTuBHO (~95%). JlononHUTEeIbHBIE TOTEPU BO3HUKAIOT
NpU TOBBIIEHWH HAINpPsDKEHUs JUIsl Nepefauyd MO JIMHUSAM 3JIeKTpornepenadyd U MOHHWKEHUH
HaINpsDKEHUsT I JIOKAJIbHOTO moTpebneHus. TouHble MOTepH OT Mepenadu 10 MOTPeONIeHHs
3aBHCAT OT MECTOIOJIOKEHHUS U PACCTOSIHHS, HO OOIIMEe pacueTHbIE MOTEPH OT MPOU3BONCTBA
SHEPrUU Ha aTOMHOM 3JIEKTPOCTAHLIUH 10 OTPEOIEHHs SHEPTUU Ha OOBEKTE JUIsI TOr0 IpuMepa
oueHnBaroTcs B 2-4%. KomOunnposanusle notepu K11/ mokasbiBaroT, 4To MpsiMasi MOLITHOCTb Ha

Bany naetr npupoct KIIJ[ nHa 8-11% mo cpaBHEHHIO C MPOM3BOACTBOM 3JIEKTPOIHEPTHH HA
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MOILHOCTb Ha BaJly B IPyroM MecTe. B pesysbrare cyuiecTByeT NOTEHUUAIbHBIN TOrPAHUYHBIN
apOuTpask MeXIy MPOU3BOACTBOM 3JIEKTPOIHEPTUU M PabOTOH € MPsIMBIM MPUBOJOM Ha BaJy C
JIOCTaTOYHO MOIIHON cHucTeMON cueruieHust u 3yOuaroil mepemaun. Cucrema CLEIUIEHUS U
3yOuaToii mepenaun OyneT CcrocoOHA MOJHOCTBIO MJIM YACTHYHO MPeoOpa3OBbIBATH MOIIHOCTD
BaJIa B HEAJIEKTPUUECKYIO NIPOM3BOACTBEHHYIO padoTy. 3aada COCTOUT B TOM, YTOOBI 3211y CKaTh
/ OCTaHABJHMBAThH MPOLIECCHI BILIOTh 0 TMraBaTTHOTO MaclITaba U COOTBETCTBYOLIMX MaCCOBBIX
PacxoaoB MPOAYKTA, YTOOBI MO KUBATH OTPOMHYI0 pabouyr0 Harpy3Ky.

[0026] OnHUM U3 TaKUX MPUMEPOB MOXKET OBITh UCTIONIB30BAHUE AKKYMYJIATOPA SHEPTHH
cxxaroro Boznyxa (CAES) wmm akkymyssitopa sHepruu cxkrkeHHoro Bosayxa (LAES), uto0sr
aTOMHBIE 3JIEKTPOCTAHLUM MOIJIM padOTaTh HAa TOJHYK) MOLIHOCTb NPU HU3KHX LEHAX Ha
3NEKTPOIHEPTHI0 (M, CIENOBATEIbHO, NMPU HU3KOM CIPOCE HA BJEKTPOIHEPTHI0) 3a CYET
o0ecriedeHns] MOIMHOCTH Ha BaJly JUIsI COKMJKGHHS BO3AyXa B JIOTIOJIHEHHE K OOECTICUEHHIO
NOTpeOHOCTEH B 3JIEKTPO’HEPruu 0a30BOM HArpy3ku. KPHOTEHHBIH CXKIKEHHBIH BO3IYX,
XPaHSIIUNACS TP aTMOC(EPHOM AABIECHHH, BIIOCIEICTBHH MOXKET OBITH HCHApeH BMECTE C
OTpaOOTaHHBIM SIIEPHBIM TEIUIOM Uil TPUBEACHUS B JAEWCTBHE TypOWHBI Ui BBIPAOOTKH
sanektposHeprun. CAES u LAES paccunransl Ha maciuTabupoBaHHe XPaHWIHIIA B TUTABATT-
qacaX M TPEACTaBISAIOT COOOH 3HAYUTENbHYIO BO3MOMKHOCTb [UJIsI YIPAaBJIEHUS SHEPTHEH.
XpaHAMMNACSA CKMKEHHBIH BO3AYX 3aT€M MOXKET NPUBOIUTH B JIBIXKEHHE TypOWHY BO BpeMs
NMKOBBIX LIEH HA 3JIEKTPOSHEPTHIO, YTOOBI YBECTH aTOMHYIO HEPreTHKY OT LIEHOOOpa3OBaHMS
TOJIbKO TpH Oa3oBoi Harpyske. brmaromapst macmrabupyemoctu TexHosoruiit CAES u LAES u
TEXHUYECKOH 3pesocTH OOJNBINMX KPUOTEHHBIX PpE3epBYapOB Uil XPAHEHUS CyLIeCTBYET
BO3MOXKHOCTh OOBETMHUTh KOHIICHTPHPOBAHHYIO MOIIHOCTh HA Bajy SACPHON SHEPTreTHKH IS
KPHOT€HHOTO OXJIKIEHHST U OTPabOTAHHOE TEIUIO JJIsl KHUITTYEHHs] COKMKEHHOTO BO3JyXa JUIs
npuBona TypOuHbel. Takoe coderaHue BO3MOXKHOCTeH Oynmer Oonee >((eKkTUBHBIM, YeM
obecrieunBaroT TpeOOBaHMA K HACOCAM C 3JIEKTPUYECKHM TPUBOJAOM M MOTPEOHOCTH B
«aKKyMyJIMPOBAaHUU TeIIa» npejaraeMelx B HacToswee BpeMs TexHonoruii CAES u LAES, uto
naeT 0ObEAMHEHHON TEXHOJIOIUH KOHKY PEHTHOE MPENMY IECTBO MO CPABHEHHIO C JIF0OOH Ipyroi
TEXHOJIOTHEH B OTAEIBHOCTH. JTa TEXHOJOIUS, IIPH COOTBETCTBYIOIIEM PAa3BUTHH, MOKET OBITh
MOJIEPHU3MpOBaHa Ha cyllecTByromeMm sfaepHoM napke CoeauHeHHbIXx IIITaTOB, KOTOpBIi
npousBoaut 99 I'Bt snextposHeprum.

[0027] Torma xak Haubomnee BepositHoe ucnonb3oBanne CAES u LAES 3akmodaercs: B
NPOU3BOACTBE SHEPTHH, Oosee n30HpaTeNbHas MEPErOHKa CKIKEHHOTO CKaTOrO BO3YXa TAKKe
MOJKET [aTh MOTOKHM ra3oB BBICOKOIO KauecTBa B KauecTBE TOBApHOro mpoaykrta. IIpumepom

MOKET OBITh MpOAa’ka MOTOKOB YHUCTOTO KHCIOPOAA IMyTeM TeMIEepPaTypPHOU MEPEeroHKH IS



7

MEIMLMHCKUX LieJIel WK IPOU3BOJCTBA SHEPTUH sl KOMIIAHUMN, KOTOPbIE HAJIEIOTCsl YIIPOCTUTD
yJaBIMBAHUE YTJIEPOa, YAAJIUB OCJIOKHEHUs, cBsizaHHble ¢ npon3BoAcTBOM NOX u SOX nyTem
CKUTaHUsl TOJBKO MPUPOJHOTO Ta3a U KUCIOPOAA. JDTO OTKPBIBAET BO3MOKHOCTb COBMECTHOTO
pa3MeLIeH s SJIEKTPOCTAHIHH, paboTaoIUX Ha MPUPOAHOM rase, ¢ snekrpoctanuusimu CAES-
Nuclear nust ynpouienus yiaasnuBanus yriepona. OcraBiumecs QUCTHIUITMPOBAHHBIE Ia3bl MOTYT
ObITb HCIIOJIb30BaHBl W3-3a WX HU3KOH TEMIepaTypbl, YyAEIbHOrO 3HAYEeHHUs ra3a WIn
NOTpeONIATHCS B TYpOUHE, HAITPUMED, JISl IPOU3BOACTBA HJIEKTPOIHEPTHH.

[0028] [dpyruMm aHaJOTWYHBIM MpUMeHeHHeM moje3Hoi mourHoctu B CHIA sBisiercs
SKCHOPTHBIA PBIHOK CXKIDKeHHOro mpupoanoro rasza (CIII), cmpoc Ha KOTOPBIH IMpPOXOJIKAET
pactu u goctur k 2019 rony npubmusutensHo 8,9 mmumapna kyomdeckux ¢GyToB B neHb. B
HACTOsIIIee BPEMsI B TEXHOJOrMYeckoM mpouecce norpedisercs no 10% wmcxomHoro rasa st
cxmkeHns1. Mcrnonp3ys Oonee KOHCEPBATUBHYIO OLICHKY JUJIsI POLIECCa CKIDKEHMsI, paBHYO 4100
kJIx / KT, IUTsE TOAAEPIKKU TEKYIIEro mporecca CxxIKkeHus Tpedyercs okoio 230 I'Bt-u sneprun
B roJl. ATOMHbIE 3JIEKTPOCTAHIIMN MOTYT CBhIIPaTh 3HAYUTEJbHYIO POJb B YBEJINYEHUU SKCIOPTA
CIII' B ocrampHON Mup auOO 3a CUET MPSIMOTO CXKAaTHs, JIUOO 3a CYeT KOMOWMHALMU C
akkymyJisitopom sHepruu CAES ¢ ucnons3oBanuem xonoaHoro CAES ¢ onHON cTOpOHBI
TeII00OMEHHUKA U TIPUPOIHOTO rasa ¢ APyroil. B 3Toit KOMOMHUPOBAHHOM CUCTEME MPUPOTHBIN
ra3 CHKIDKAeTCsl Ul XpaHEHWs] WIM JKCIOPTa, a CXKaTblil BO3AYyX 3aKUMAET AJA BpaLleHUs
sNeKTpuueckor TypOuHbl. B mobom ciydae BO3AYX M NMPUPOIHBINA ra3 MOXKHO MOAAaBaTh Ha
HJIEKTPOCTAHLMIO U JIETKO 00padaThIBaTh, 1 OHU OTHOCHUTEJBHO JIETKO MOAJAIOTCS ONEpaLusiM
«3amyCK - OCTAHOBY ISl aJalTallMy K PEXXUMY CJIE€I0BAHU 3a HArPy3KOM.

[0029] [pyroit mnpumep mepekaukd TeKyuell cpeabl - 3TO MaccoBas IepeKayvka
TUAPOSHEPTUH / OOHOBJIEHHE BOJOHOCHOTO MOPH30HTA B KAYECTBE PA3yMHOIO MPUMEHEHUs! IS
3amycka / octaHOBa. ECiu MpeAnoysokuTh, YTO PHIHOYHBIE IIEHOBBIE CHUTHAJBI PA3OBBIOTCS B
CJIEAYIOLIEM NEeCSTHIETHH, YTOOBI TapaHTHPOBaTh MACIITaOHBIE YCHJIUS MO OTKAa4YKe BOIBI U
CBSI3aHHBIX C HUMH TPyOONpOBOAOB, MOBBIIeHNE 3(H(HEKTUBHOCTH MPH UCTIONB30BAHUH MPSMOI
MOIITHOCTH Ha Bajly JJsi OOHOBJIEHUS] BOZOHOCHOTO TOPH30HTa MOXKET COCTaBUTH Oojiee CeMH
KBaJPHJILOHOB €IHHHI] SHEPruH (T.€. OMUH KBaApuIboH coctasiser 101° BTU, umu 1,055 x 108
JLxoyneit) nnn Gonpime B rof. IIpennonokuTenbHO, MEphl MO PereHepalud BOAbl YMEHBINAT
HEOOXOIMMOe YCHIIME 0 OTKAa4yKe, HO, BEPOSITHO, HE YCTPAHAT MOTPEOHOCTh B 3aMEHE BOJBL
Kpome TOro, 3To0 HaCOCHOE YCWJIME TAaKXKE MPENCTaBIACT COOOW MOINHYIO «3aKauyUBAEMyIO
TUAPOIHEPTETHUKYY», KOTOpask MOXKET paboTaTh B OOpaTHOM HANpaBJIEHUH BAOJb TPyOOmpoBoaa
I TOTIOJTHEHUs] IEPUOINYECKH BO3HUKAIOIINX UCTOYHUKOB SHEPTUM U MOIMOJHEHUS] MECTHBIX

BOJAOHOCHBIX 'OPHU30OHTOB.



[0030] Kak yka3pIBajioCh BBILIE, CKOHLEHTPHUPOBAHHAS MOLIHOCTD HA BaJly SIBJIIE€TCS JIUILb
OJTHOM W3 OTJIMYMTENbHBIX XapaKTEPUCTUK SIAEPHOM SHEPTUM IO CPABHEHMIO C COJHEYHOM,
BETPOBOH U APYTUMH BapUaHTaMU BO30OHOBIISIEMO SHeprun. B mpomblieHHbIX poneccax A
HPOU3BOJICTBA TAKUX MPOAYKTOB, KaK papMHUPOBAHHOE MACIIO, KOKC U CTaJlb, XUMHUKAThI, IIEMEHT
U T.1., TpeOyeTcs\ Kak SHeprus, TAK U ONpeNesIeHHas TeMieparypa. MUHUMalbHAs TEMIEepaTypa,
HeoOxXomumasi Uil TPOTEKAHUS XUMHUYECKOTO IMPOLecca, SIBJISETCS KIHOYEBbIM (PAKTOPOM,
OTIPENEJISIOLINM HAMTy YIIUH MePBUYHBIA HCTOYHHUK SHeprun. HecMoTpst Ha To, 4To motpedieHue
NEPBUYHOTO TEIUIA 3aBHCUT OT KOHKPETHOTO PhIHKA, TPeOOBAHUS K TeMIIepaType AJsi JAHHOTO
NpoLecca SABJISIOTCS YHUBEpCaIbHbIMU. HeCMOTpPs Ha TO, YTO 17151 IPOLIECCOB CYIIECTBYET LIEJIbIH
crekTp TpeOOBaHMI K TEMIIEpaType, OCHOBHBIE HHTEPECHbIC TEMIIEPATypbl, IO-BUAHMOMY,
cocraBisitoT 100 - 250 rpanycos nmo Llenecuro, npu NpOU3BOACTBE Mapa U ropsiueld BOJIBL, B
npoueccax HeprenepepadboTku (Hedgrexummn) B nuanasone 250 - 550 rpanycos no Llenscuro, a
TAKX€ B BBICOKOTEMIIEPATY PHBIX NPOLECCaxX AJIs IEMEHTA, YyTyHa, IPOU3BOACTBO CTAJIU U CTEKJIA
npu temnepatype > 1000 rpanycos no Llenbcuro. Ecian cMOTpeTh Ha SHEPreTUUECKUIN PBIHOK B
nenoMm, Hedrenepepaborka motpedisier Oonee 6 KBAAPUIBOHOB €IUHUI] SHEPTUH B TOM, a
NPOIYKIHS JIECHOTO XO35IHCTBA - HEMHOTUM Oouiee 3 KBaAPHIIbOHOB €IMHUL] SHEPTHH B TOJ.

[0031] B Hacrosimee Bpemsi HCKOMAeMOE TOIUIMBO YIOBJIETBOPSIET Kak MacimTady
NOTPeOHOCTH B SHEPTHH, TaK U TeMIiepaType. B Mupe O6e3yrineponHoii s3HepreTUKM HalTH JIy dInui
crocod 3aMEHUTh TOJIE3HOCTh U YHHBEPCAJIBHOCTh MCKOMAEMOro TOIUIMBA SIBIISIETCS] CIIOXKHON
3aja4eil. B ciayuyae BeTpOBOM, COJTHEUHON SHEPTUN U THAPO3HEPTeTUKU OHU MOTYT T'€HEpUPOBaTh
3HAYUTENBHOE KOJUYECTBO JHHEPrUU, HO OHM HE MPOMU3BOAAT 3HAYMTEJIBHOIO KOJIMYECTBA
BBICOKOKAYECTBEHHOI'O TeIUla. JTH MCTOYHUKH SHEPIUU JOJKHBI TMOJBEPTHYTHCS APYyTOMY
npeoOpa3OBaHHUIO SHEPTHHU, YTOOBI MTOJYYUTh TEXHOJOTHUECKOE TEIIO 00Jiee BBICOKOTO Ka4eCTBa.
JlononHUTENbHBIE 3TAMbl, TAKUE KaK PE3UCTUBHBIE HarpeBaTeNIN WU MPOU3BOJACTBO BOAOPOAA C
MIOMOIIBEO TOMEHHBIX I€4eH, TOJDKHBI OBITh BKJIFOYEHBI B IEHOOOPAa30BaHUE HA 5T UCTOYHHKH
sHepruu. Takke MOXKET TNOTPeOOBaThCS MOMOJHUTENBHOE AKKYMYJIHUPOBAHHE JSHEPrHU IS
TOCTIDKEHHSI BBICOKHUX KO3()PHUIIMEHTOB MOITHOCTH /JIsl pabOThI MPOMBIILIEHHOTO 000PYIOBaHHUS
24 4yaca B CYTKHM WJIM NPUHATUSA «YIYIIEHHOM BO3MOXHOCTH» C YCTaHOBKAMU C HHU3KHUM
K03() PUITUEHTOM MOIIHOCTH.

[0032] KoHKy pupysi 3a CHET TeIIa, a He 3JIEKTPOSHEPTUH, AaTOMHAs 3JIEKTPOCTAHLMS UMEET
LIEHOBYI) KOHKYPEHIMI0, OCHOBaHHYI0 Ha nosapax CIIA 3a MMBTU npu Temmnepatype 1o
cpasaenuto ¢ noyutapamu CIIIA 3a kBTt (311.), mpeoOpa3oBaHHy0 B TpeOyeMyr TeMIeparypy.
Onna u3 HamOojee OYEBHIHBIX OTIIPABHBIX TOUEK KOHKYPEHLUHU - NPSIMOE IMPOU3BOJACTBO H

notpednenne napa. [Ipoaykiusi iecHOro xo3siiicTBa moTpedisier 1,3 KBaapHIbOHOB €IUHUIL
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SHEPruu mapa B roj, uTo cocraBisier Oojee 45 I'BT TemaoBbIX aTOMHBIX 3JIEKTPOCTAHLIMIA,
paboTaromux KpyrjOCyTOYHO, NMPOCTO Ha mepepaborku mapa. IIpum mpons3BOACTBE MPOIYKTOB
JIECHOTO XO35HCTBAa 4acTh IPOLIECCA CO3AAeT OTXOXbL, Takue kak YUepHblil wienok (Hampumep,
otxonbl KpadT-mporecca npu mnepepaboTke OalaHCOBOW IpeBeCHHBbI B OyMaXKHYH) Maccy C
yAAJIE€HUEM JIMTHUHA, TeMULEIUIIONIO3bl U APYTUX SKCTPAKTUBHBIX BEIIECTB U3 JPEBECUHBI IS
BBICBOOOKICHHS LIEJUTIOJIO3HBIX BOJIOKOH), OMOMACChl U IPYyTOr0 OCTATOYHOTO TOTUINBA, KOTOPbIE
COKUTAIOTCS JUIsl TIOJyUeHUs] TEXHOJOTHUECKOro TerJia i nojydeHus: napa. OcrajabHasl 4acTb
HEOOXOUMOr0 TOIUIMBA B HACTOSIIEE BPEMsl IOIMOJIHAETCS YIJIEM WIH MPUPOAHBIM Ta30M.
Hcnonb3oBaHue simepHOI SHEPTUU 1Tl MPOU3BOCTBA Mapa BeicBoOoknaeT 1330 TeroBbix BTU
(1,3 XBaApWIBOHOB EIWHHI] SHEPrHU) TMEPBHYHOW SHEPTrUH Ui HCHOJB30BAHUS B JPYTHX
BBICOKOTEMIIEPATYPHBIX TNPUMEHEHHUSX, TAaKHX Kak He(TernepepadaThIBAOIUE 3aBOABI HIIH
NPOM3BOACTBO IIeMeHTa. [lyTeM MCIONb30BaHUs SIEPHON TETUIOBOH SHEPTUH U 00eCTeueHHsI
BBICOKOKAYECTBEHHOI'O  TEXHOJIOTMYECKOro  Temja  JJIsl  JIECHOW  IPOMBIIIJIEHHOCTH,
peKyIneprupoBaHHAsE HEPTUS JIECHBIX MPOYKTOB MOXKET 00€CTIeYNTh NOTPEOHOCTH B SHEPTUH KaK
1T IPOM3BOJCTBA LIEMEHTA, TaK U AJIs Mpon3BoAcTBa cTrekia B CoennHennbix LITatax (B cymme
MeHee | KBaApWIIbOHA €AMHUI] SHEPTHH) C 3amacoM 3Hepruu. CKUraHue MpoAyKTOB JIECHOTO
XO3HUCTBA CUMTAETCS YIJIEPOAHO-HEUTPAJIbHbIM HAEUCTBUEM H, CJIEAOBATENIBHO, IO3BOJISIET
UCTOJBb30BaTh SIACPHYIO 3aMEHy IPOM3BOJACTBA Mapa [Ulsl HEMOCPEACTBEHHOW MNOANEPKKH
BBICOKOTEMIIEpATypHBIX IpoueccoB. HecMoTps Ha TO, YTO UCTOUHUK TOIUIMBA JJIs1 IPOU3BOACTBA
HeMeHTa o0OjazaeT OOJNBIION CTENEeHbI0 YHHBEPCANBHOCTH, OOecreueHre BO3MOKHOCTH
TPAHCIIOPTUPOBKH U HUCIIONb30BAHUS JIECHBIX TOIUIMBHBIX MPOIYKTOB B APYTUX HUCIIOIB30BAHUSIX
NEPBUYHOTO TEIIa MOXKET MOTpedOoBaTh TEXHOJOTMYECKHX WHHOBAIMi. [1ogo0HO mpomykuuu
JIECHOTO XO3HCTBA, XMMHYECKasi MPOMBILUIEHHOCTh B IIeJioM mnoTrpebnser 1,2 KBampuibOHA
€IMHUL] SHEPTUH Napa, KOTOPBIA MOJKET OBITh HANIPSIMYIO 3aMEHEH MapOM, CO371aBa€MbIM sIIEPHON
sHepruedd. OHAKO TAKOE BBITECHEHHE YHEPTHU HE OCBOOOMKAAET TMOJHOCTHIO BO30OHOBIISIEMBIN
UCTOYHUK TOIUIMBA, & MPOCTO CHI)KAET KOJIMYECTBO MPUPOIHOTO Ta3a U yIJiisl, HEOOXOANMOE IS
yTPaBJICHHUS POLIECCOM, aKe €CIIU BO30OHOBIISIEMbIE HCTOUHUKY YHEPTHU TAKXKE CIKUTAIOTCS IS
NOAZIEPKKU X NPe0oOpa3OBaHUs B MPOAYKTHI.

[0033] [Ipyroe ucrnoap30BaHKE Napa, CO31aBa€MOT0 C TIOMOIIBIO SIIEPHON SHEPTUH, MOKET
ObITh KOMOWHAIIMEH AaTOMHOM 3JIEKTPOCTAHLIMH, KOTOpas MPOW3BOAUT Map Ul 3JEKTPOJIH3a
BOJIOPOAA, B TO BpeMsi KaK UCTOUHUKH 3HEPTHH NEPUOANYECKOT0 JENHCTBUS IPOU3BOJAT JELIEBYIO
3JIEKTPO3HEPIHIO, U MPOU3BOJICTBA SJIEKTPOIHEPTUH, KOTTIa ICTOUHUKY SHEPTUHU NEPUOANYECKOTO
nencTBusl OTKMOYeHbl. Ilo Mepe yBenuyeHHs TeMmIiepaTypel mapa TpeOyeTcsi MeHbIne

JJIEKTpUYECTBA [JIsl TpoBeAeHus sjekTpoim3a. OnHako TmoBblieHHe 3((EKTHBHOCTU
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UCTIOJIb30BAHUS 3JIEKTPOIHEPTUH MU O0JIee BBICOKUX TEMIIEPATyPax MOKET ObITh SKOHOMHUYECKH
HEUHTEPECHBIM B MHUpPE, I'/ie ITMKOBbIE MEPUOJUUECKHE BBIPAOOTKU 3JIEKTPOIHEPTHUH MPUBOIAT K
TOMY, YTO CTOMMOCTb 3JIEKTPO3HEPIMH CTAHOBUTCS «CJIMLIKOM A€LIEBOH Ansd usmepenus». Ecnu
CTOMMOCTb OOOPYIOBaHMS ISl DJIEKTPOJIM3a MOXKET OBbITh JeIeBbIM 00pa30M MHTErPHPOBAHA B
OaliacHbIi MaPONPOBOJ, TO SIAEPHBII PEAKTOP MOJKET JIETKO NePEeHTH, YaCTUYHO MIIH ITOJIHOCTBIO,
Ha 3JIGKTPOJIU3 B MEPUOABl HU3KOM CTOMMOCTH 3JIEKTPOIHEPrHH. DTO IO3BOJSIET aTOMHBIM
CTaHLUAM KOHKYPHPOBaTh B MPOU3BOACTBE TeIlla IPU HU3KUX II€HAX HAa 3JIEKTPOIHEPTHIO U B
NPOM3BOCTBE 3JIEKTPOIHEPTUH MPH 0OJiee BLICOKUX LIEHAX Ha 3JIeKTpodHepruro. [Tonmyyaromeecs
B pe3yJjbTaTe NPOU3BOACTBO BOJOPOAA CJENyeT pacCMaTpUBaTb HE TOJBKO KaK MEXaHU3M
aKKyMYJIMPOBAHUS SHEPTUH, HO, CKOpee, KaK NCTOYHUK MPOMBILUICHHBIX IOTPEOHOCTEH B TeIlIe
> 1000 rpanycos no Llenecuro, Hanmpumep, AJ1s1 IPOU3BOACTBA LIEMEHTA, JKeJe3a, CTAIu U CTEKIIA.

[0034] B cnydae ycOBEpIIEHCTBOBAHHBIX SIEPHBIX PEAKTOPOB, KOTOPbIE MMEIOT Oolee
BBICOKYIO TEMIIEPATypy Ha BBIXOAE M3 PEAKTOpPa, CTAHOBSTCS AOCTYNHBIMH Oojiee MpsiMble
BO3MOXKHOCTH JUIsl NTPOMBILUIEHHBIX NpoueccoB. Hanmpumep, Gosee BbICOKast Temreparypa Ha
BBIXOJI€ M3 PEaKTOpa MOXKET UCIIONb30BAThCs B KaueCTBE MPEABAPUTENBHOIO HarpeBaTens is
APYyTUX MPOMBIIIJIEHHBIX IPOLECCOB WM B KauecTBE MEPBUYHOIO MCTOYHMKA Teria JUis
XUMHUYECKOro nporecca. B ciydae nepepaOoTku HeQTH CyIIECTBY €T 3HAUUTEIbHAS TOTPEOHOCTD
B DHEPIUU NPU NEPEroHKe M KPEKUHIe YTIeBOAOPOAOB, TpeOyromux Oonee 6 KBagpHIbOHOB
(6puranckux TemnoBbix eauuuy, BTU; skeupanentHa 2,05 * 10'° Jx) smeprum. Peaktop c
HATPUEBBIM  OXJIAXKIEHHEM MOXKeT OBbIThb OCHOBHBIM HCTOYHHKOM TeIUla Ui psiia
HU3KOTEMIIEpaTy PHBIX MPOLIECCOB KPEKUHTA, a TEIJIO PEaKTOpa TaKKe MOXKET OBITh K TOBBILIEHOY
1o TpeOyeMbIX THKOBBIX TeMIiepatyp HedTenepepadaThBAOIEr0 3aBOAa C TMOMOLIBIO
ANIEKTPUUYECKOTO HArpeBa WM HEOOJBINUX KOJMYECTB MCKOMAeMOro TOIUTMBA. bosblias 4acth
TEXHUYECKOH NPOOJIeMBbI B 3TOM CJIydae COCTOUT B TOM, YTOOBI MHHUMHU3UPOBATH KOJHYECTBO
TETUIOOOMEHHUKOB / TOTEPh BO BpeMs TEIUIOOOMEHa, a TakXKe pa3padoTaTh TEXHOJIOTHIO MJIS
He(rernepepadaThIBAIOIIUX ~ 3aBOAOB,  IO3BOJIIOLIYID — MPUHUMATb  TEMIIEPATypHBIE |
SHEPreTUYECKHUE BXOIHbIE MApaMeTPhl, OTIIMYHBIE OT MMAPaMeTPOB HepTH, SJIEKTPUIECTBA U Mapa.
[IprMepoM MOXKET CIYyXKHTb 3aMeHa TeIIOOOMEHHHMKa COJib / Maciio TPAAMLIMOHHOW Kamepe
CXKUTaHMUsl ISl BBICOKOTEMIIEPATyPHOTO KpekuHra. J[Ipyrue THUIBI yCOBEPLIEHCTBOBAHHBIX
SIEPHBIX PEAKTOPOB, TakHWe Kak, HampuMep, PEeakTop Ha pacIUIaBI€HHOW COJH, MOIYT
UCIIOJIb30BaThCS TSt HENOCPEACTBEHHOTO MOJTy YEHUS HEOOXOIUMOro Oonee
BBICOKOTEMIIEPATYPHOIO MPOMBIIIJIEHHOTO TEXHOJIOTHYECKOro TEema.

[0035] BO3MOXKHOCTH aKKyMyJUPOBAaHUS TeIUla TAKXKE CYLIECTBYIOT IS pa3feeHUs

npousBoACTBa TCILJIAa W  HUCIOJb30BaHHA TEIUIa JIA  aTOMHBIX TBHJ’IOSJ'IBKTpOCT&HL[Hﬁ.
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IIpennoxkenne oOmero xapakrepa COCTOMT B TOM, 4YTOOBI HCIOJNB30BaTh IE€PBUYHBIN
TEIUIOHOCUTEIb AaTOMHBIX TEIUIO3JIEKTPOCTAHIMI Uil  HarpeBa OOJBLIOrO  TEIJIOBOTO
aKKyMyJISITOpa, Harmpumep, coseli ¢ (a3oBbIM MNEPEXOAOM, M IMepekauyuBaTh UX B OoiblIne
pesepByaphl. It Oonblune pe3epByapbl C HAMPETHIMU COJIIMH MOXKHO 3aT€M HCIONb30BATh IS
NPOU3BOACTBA JJIEKTPOIHEPIUH, HANPUMEpP, C MOMOILBIO MApOBOro Lukiaa PankuHa, wnu s
MOJa4YM TEXHOJIOTMYECKOTrO TeIUla B 3aBUCUMOCTH OT KOHKPETHOro mnpuMeHeHus. Paspenss
NPOM3BOJACTBO TEIJIa U MPSMOE €ro MCIOJb30BAHKME, aKKYyMYJISITOP TEIUIa MPEACTaBIsieT coOOH
ruOKO€e CPEACTBO IS CIIEIOBAHUS 3a HATPY3KOI» NPU MPOU3BOIACTBE JIEKTPOIHEPTHHU, paboTast
Ha TOJIHYK0 MOLIHOCTB U 3aIOJIHsASI pe3epByaphl ropsiueil Coau, HO MPOU3BOIS SJIEKTPUUECTBO B
Ooyee LIEHHOE BpeMsi BO BpeMsi MMUKOBOTO CIpoca Wi Oosiee TPaIUuIIHOHHOE MPOU3BOCTBO
SHEPruu MpHU MOCTOSHHON Harpys3ke. JTOT MOAXOJ TaK)ke MO3BOJIAET aTOMHON 3JIEKTPOCTAHLIUU
paboTaTh KaKk MUKOBAsi CTAHLMS JUII BO3SMOXKHOCTEH LIEHOBOH CHEKY JIALUH, IPOIOIIKASI [TPH 3TOM
paboTaTh Ha MOJHOW MOIIHOCTHU. JlONOTHHUTENbHAS SKOHOMUSI CPEICTB TAKXKE CYIIECTBYET, €CIIN
aTOMHAasi 3JIEKTPOCTAHIMS W TEPBUYHBIH TEIJIOHOCHUTENb / COJIEBBIE TETUNIOOOMEHHUKH |
XPaHWININA COJMH MOTYT OBITh pa3fesieHbl, MOCKOJBbKY OHH HE BaKHBI JJIsT O€30MacHOCTH
peakTopa, IO3TOMY IPaBHJIa CTPOUTENBCTBA U O0OOPYAOBAHUS AJIs TPOU3BOICTBA 3JIEKTPOIHEPTUU
AHAJIOTUYHBl HESIAEPHBIM 3JIEKTPOCTAHLUSAM. OTO MO3BOJIAET HCIOJIb30BaThb CTAHIAPTHBIE
KOMMEpUYECKHE IPOTOKOJNbI O€30MacHOCTH, 3aTpaThl HAa OHKCIUIyaTAllMI0 M TEXHHUYECKOE
obcnysxuBanue («<O&M») u cTaHZApTBHl KauyecTBa, KOTOPble MOTYT ONPAaBIAaTh WUCIOJIb30BAHUE
MOOBIX TEIIOOOMEHHHUKOB HJIM HAJIMYHE MOTEPb TeIUla 3a CYET OTKAYKH TOpsMUX COJeH u3
0e30macHOro MecTta aTOMHOH sjekTpoctaHuuu. [lo CyTu, 3HeprocucreMa il aTOMHOM
3JIEKTPOCTAHIIMKA MOKET ObITh MOCTPOEHA B cpene, oTinuHOi oT NQAT (¢ COOTBETCTBYIOLIUMU
OMEpaLUsIMU TI0 TEXHUYECKOMY OOCJYKHBAHHIO), YTOObI TMOJYYUTh OT CYLIECTBYIOIIUX
COJTHEYHO-TETUIOBBIX COJITHBIX SHEPTETHYECKUX KOMITAaHUH KOMMEPUYECKH KOHKY PEHTOCTIOCOOHBIE
KOHCTPY KLIUH.

[0036] Peaktopsl ¢ Gosee BBICOKOH TeMIlepaTypol, TaKHe KaK PEakTOpbl C HATPHUEBBIM
OXJIAXKAEHHEM, Ha pacIllaBe COJIM, BHICOKOTEMIIEPATyPHbIE ra30Bble PEAKTOPBI U APYTHe, TaKXkKe
MOTYT y4acTBOBaTb B NMPOM3BOJCTBE BOJOPOJA C HCIOJb30BAHHEM IPOLIECCOB, OTJIMYHBIX OT
BETPSIHBIX U (POTORNIEKTPHUECKUX COJHEYHBIX, B IOMOJHEHHE K TAPOBOMY 3JIEKTPOJIN3Y, KOTOPBIH
oOcyxnancs Bbime. OOHUM U3 MPUMEPOB BBICOKOTEMIIEPATYPHBIX IPOLIECCOB SIBISIETCS LIUKII
Meabp-xJiop. B aTom nukie texnonoruueckoe Terio oT 400 go 500 rpagycos C ucnomnbp3yercs 1is
MPOU3BOACTBA BOAOPOAA U kuciaopoaa. Ha nmociennem srane LUKIA UCIOJB3YETCS 3JIEKTPOIIN3
IpU TeMIepaType OKpPYy»KaroIled Cpenbl IJsl PEeLUpPKYJSALUU BCEX XHUMHUKATOB, KPOME BOIBI,

KOTOpasi MPEeBpaIaeTcsi B ra3. JDTOT MPOLECC MPeACTaBisieT cOO0H MHTEPECHYI BO3MOXHOCTH
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«IOCTABJIATE C OTCJIEKUBAHUEMY» IELIEBYH SJIEKTPO3HEPTUIO, MIPOU3BEAEHHYK BO BPEMs IHKA
BETPOBOM M COJHEYHOU sHepruu. Ilpu HenmpepeIBHOM 3KCIUTyaTalUd BBICOKOTEMIIEpPATy pHON
ATOMHOM TEIUIO3JIEKTPOCTAHLIUKA Ul MPOU3BOACTBA BOAOPOAA M KHUCJIOPOAA 3aTpaTel Ha
o0opyoBaHME U OKCIUIyaTallMI0 M TEeXHHYecKoe OOCIy)KMBAHWE OINPABIBIBAIOTCS MPU
3al0JJHEHUM ~ PEe3epBYyapoOB  MEIHO-XJOPHBIMU  peareHtamMu sl snekTposnusa.  Korpa
SJIEKTPUYECTBO CTAHOBUTCS AELIEBBIM, S3JIEKTPOJIN3 MPU TeMIlepaType OKPYIKAKOIIEeH Cpeabl
UCTIONB3Y eTCs ISl TIPeoOpasOBaHuUsi CONEPIKUMOrO pe3epByapoB OOpaTHO B COOTBETCTBYIOIIUE
UCXOJIHBIE XUMUUECKHE TIPOYKThI, YTOOBI CHOBA 3aIy CTUTh LIHKJI. DTOT MPOLECC aHAJOTHYEH I10
CYLIIHOCTH 3aITOJIHEHHUIO COJISTHBIX PE3EPBYapOB TOPSYEH CONBIO, KOTOpast OyIeT UCTIONb30BAThCS
B Ooiee mo3nHee BpeMs, HO Oojiee KOHKPETHO afalTHPOBAaHA K KOHEYHOMY XHUMHYECKOMY
NPONYKTY. DTOT NMpUMeEp HE 00s3aTeIbHO UCTIONB3Y €TCs AUl OTCTAUBAHUS LIUKJIA MEIb-XJIOp, HO
o01mas uaest 0 TOM, 4TO SJEKTPOCHAOKEHHE - 3TO APYTOH MOIXO, YEM aKKyMYJIHPOBAHUE SHEPTUU
IUISL YIOBJIETBOPEHHSI CIIPOCA. DTOT MPOLIECC TAKXKE MO3BOJSIET UCIOIB30BATh OOJBINYIO YaCTh
00OpyZOBaHUSI aTOMHON CTaHLMH, HCHOJB3YEMOro IJIsl MPOU3BOACTBA BOAOPONA, TMPH 3TOM
TOJIBKO HEKOTOPBIE pe3epByapbl M 3JIEKTPOJIM3HOE OOOPYAOBAaHUE IPOCTAMBAIOT BO BpPEMs
HOPMaJIbHOI paboThI.

[0037] OTu 0cOOEHHOCTH U MPEUMYIIECTBA, HAPSIy CO MHOTUMH APYTUMH, MOTYT OBITh
peanu30BaHbl MyTEM NEPECTPONKM aTOMHOM JJIEKTPOCTAHLUHU, KOTOpasl MO3BOJSIET pasMellaTh
ATOMHYIO TEIUIOBYIO CTaHLUIO C IPOMBIIUIEHHBIMH M XUMHYECKMMU CHCTEMAaMH Harpesa,
yMEeHbIIIasi TUIOLIab, 3aHUMaeMyro KeajmudukaimoHHoNH oOmactero NQAIL, u 3arpyskas
CJIEAYIOIINE BO3MOKHOCTH MPH 3KCILTY aTALlUU SIAEPHOTO PEaKTOpa Ha MOJTHON MOLIHOCTH.

[0038] Ha ®wur.]1 nmokaszaHa TunuuHas atomHas snekTpoctanuus 100. KoncTpykuwms
aTOMHON ssekTpocTaHiuu 100 COCTOMT M3 ABYX OCHOBHBIX YacTel: pagualMOHHOM 4YacTH U
TypOuHHOrO OOOpynoBaHusi. L[eHTpOM paaualMOHHOW 4YacTu siBisieTcss 30Ha 102 smepHOro
peakTopa, B KOTOPOH HAaXOIUTCS SINEPHBbIA peakTop. 30Ha oOpameHus ¢ TormtuBoMm 104
NPUMBIKAET K 30HE PEaKTOpa, U 00€ KOHCTPYKIMU OOBIMHO PACTIONIOKEHbBI BHY TPH 3AIUTHOMN 30HBI
106. 3amuTHast 30Ha 106 MOKET coepskaTh KOHCTPYKLHIO 3alUTHON 000JI0UKH, KOTOPasi MOYKET
ObITb BBIMOJIHEHA W3 APMHPOBAHHOW CTayiy, OETOHA WM CBHHLQA, WIM W3 KOMOHMHAIUH
MaTEpPHAJIOB, KOTOpPas CO34aeT KOHCTPYKLHMIO, OKPYXAarwIyK sAepHbld peaktop. Ero
KOHCTPY KLU B QYHKIHS 3aKJIFOYAOTCS B TOM, YTOOBI YAEPKUBATh BBIXOISIINN PaHOaKTHBHBIHI
nap WM ra3, ¥ BO MHOTHX ClIy4asiX OH NPEAHA3HAYEH IS YAEP>KaHWs BBIXOISLIErO rasa Ioj
nasnenneM 1o 550 xlla unm 6onee. KoHCTpykims 3amuTHON OOOJOYKH CHPOEKTHPOBAHA KAk
NOCJIeHsAs] JIMHUS 3allUThl OT MPOEKTHBIX aBapuil. CTOMMOCTb CTPOHUTENBCTBA 3AIUTHOM

KOHCTPYKIHU IIPSAMO MPOMOPLUOHAJIbHA HE TOJIBKO pasMEpPy peakTopa, HO TAKXKE 3aBUCUT OT
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HEAJEPHbIX CHUCTEM W KOMIIOHEHTOB CTaHLMH, KOTOpPbIEé HEOOXOIUMO pa3MECTUTb B HEM.
PannanvoHHass 4acTb TaK:K€ CONEPIKUT BCIIOMOTATENIbHbIE KOMIIOHEHTBI, TAKME€ Kak HacCOCHI,
KOHTYPbI TEKYy4€l Cpefibl, JUCIIETYEPCKYIO U APYTHE BCIIOMOTraTeIbHbIE KOMIIOHEHTHI.

[0039] 3oHa 104 obpateHust ¢ TOTTUBOM, KOTOpasi MOJKET HAXOAUTHCS BHYTPU 3aIUTHOMN
30HbI 106, CIpOEKTHPOBaHA TaK, YTOOBI 00OECIIEYNBATh BO3MOKHOCTD Mepe3arpy3Ku TOILIHBA CO
CKOPOCTBIO, O0ecrnevynBaroleil HemnpepeiBHYIO padoty peaktopa. OHa Takke COAEPIKUT
MOJKPUTHYECKOE TOIUIMBO BHE AKTHBHOM 30HBI PEAKTOpPa U MPENOTBPAINAET MOBPEKICHUE U
3arpsisHeHHe TorumBa. OHa Takke MOXKET CoAep:kaTb OOOpPYIOBaHWE JUISI TMEPEeMEIICHUs
TETUIOBBIACIISIFOINX CTEPXKHEH W TEIUIOBBIIEISIOMUX COOPOK, HampuMep, IUid Tepe3arpy3Ku
TOIUIMBA B aKTUBHYIO 30HY PEaKTOpa.

[0040] K 30He peakTopa 1 4aCTH paluaLIMOHHON YaCTH MPUMBIKAIOT raporeneparopsl 108.
B HexoTophIX ciydasix naporeHepartopsl 108 HaxomATcs BHyTPH 3alUUTHOMN 30HBI 106 M noparoT
neperpeTsiii nap B naposbie TypOuHsI 110. ITaporenepatopst 108 mosnydaroT TEMIOBY O MOITHOCTh
OT peaKkTopa W MepearoT TETUIOBYI0 SHEPTHIO MapoBbM TypOuHam 110, koTopble mpeodpa3yroT
SHEPrUI0 Mapa B MEXAaHWYECKYH) SHEPrHi0. B HEKOTOpBIX yCTaHOBKAaxX paguOAaKTHUBHAs BOJA
NpoXOonuT depe3 mapoBble TypOuHbBl 110, KOTOpBIE HOJDKHBI HAaXOAWTHCS B Ipenenax
PanuoOIOTHUECKH KOHTPOJIUPYEMOH 30HbI aTOMHOM 3siekTpoctanuun. Ilapossie TypOuns 110, B
CBOIO oOuepenb, MEXaHHMYECKH CBs3aHbl C TeHepaTopamu 112, koTopele mpeoOpasyroT
MEXaHUYECKYI0 SHEPTHUIO MapoBbIX TypOuH 110 B 3J1€KTPHUYECTBO.

[0041] 3ona 114 mpoBepkH TEIUIOBBIAEISIIOIINX CTEPIKHENH MOXKET HaXOIUTHCS Ha MeCTe
IUIs TIPOBeNeHHs ocTpaananuonHoro obcnenoBanus («PIE») u ananusza. 3oHa 114 mposepku
TEIJIOBBIACIISIONINX CTEPIKHEN YacTO MpuMbIkaeT k obymactu 104 obpaliueHus ¢ TOMTUBOM, YTOOBI
UCTIOJIb30BaTh O0IIee oOoOpymoBaHME Uil OOpalleHust ¢ TOIUMBOM. 30Ha 114 mpoBepku
TEIUIOBBIICISAIOIINX CTEP’KHEH MOKET [OIMOJHUTENBHO COAEpPKaTh TOPSYyI0 KaMmepy A
XPaHEHUsI U UCCIIENOBAHUS OOy Y€HHBIX TOTUTUBHBIX CTEPIKHEH.

[0042] Kak moka3zano Ha @ur.l, mMoxker morpeOoBaThCs, 4TOOBI 3amuTHasi 30HA 106
oxBaTbiBaa 30Hy 102 peakrtopa, a Takxke 30Hy 104 oOpamenus ¢ TormBoM. B HEKOTOpBIX
Cllydasix KOHCTPYKLUH maporeneparopos 108 u cBs3aHHOE ¢ HUMH 00OPYIOBaHUE HAXOIUTCS 32
npeaenamu 3amuTHON 30HBI 106, HO BO MHOTHX Ciiydasx TpeOyeTcs, YTOObl OHM HAaXOIWIHCH
BHYTPH 3aLIUTHOM 30HBI 106. OO1H WM HECKOJIIBKO KOHTYPOB C TEIUIOHOCUTEIEM HCIIOJIB3YIOTCS
IUTSE TIepenavn Teruia u3 30HbI 102 peakTopa uepe3 TemIO0OMEHHHUK B TEIUIOHOCUTENb, KOTOPBIN
HE TOJbKO OXJIAXKIAAET AKTHUBHYK 30HY SAEPHOIO pPEAaKTOpa, HO TaKXKe IO3BOJISET TEILTy
MEPEHOCUTHCS 3a MPEAEIIbl 3aLIUTHON 30HBI B KOHCTPYKLMUU naporenepatopos 108. Bo muorux

Clly4asix MEPBUYHBIM KOHTYP C TEILUIOHOCHUTEJIEM IIOJIy4aeT TEIUIO OT aKTUBHOM 30HBI pEaKTOpa
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yepe3 MEepBUYHBIN TEINIOOOMEHHHK U MEepefaeT TEIUIOBYIO SHEPTHI0 BTOPUYHOMY KOHTYDPY C
TEIUIOHOCHUTEJIEM 4epe3 BTOPHYHBIA TEIIoOOMEeHHUK. BO MHOrmx ciyd4asx TEIUIOHOCHTENb B
NEPBUYHOM KOHTYpE C TEIUIOHOCUTEIEM CTAHOBUTCS PAJUOAKTHBHBIM. MHOTrHE peakTopbl,
UCTIOJIb3yEeMblE B HACTOSIIEE BPEMs, B KaueCTBE TEIUIOHOCUTENS U 3aMEAJIUTENsl HEHTPOHOB
UCIIOJIB3YIOT BOZY MO BBICOKHMM JiaBjieHHeM. [ lepBUUHBIN TETIOHOCUTENh OOBIYHO NPETepIIeBaeT
(ha30BBIi MEPexo.] KUIKOCTH B Map, MOCKOJIbKY OH MOTJIOIIAET TEIUIOBYIO SHEPTHIO M3 aKTHBHOM
30HBI PEAKTOPA U 3aT€M MepeaeT TEIJIOBYIO SHEPIHUI0 BTOPUUHOMY KOHTYPY.

[0043] TeruioHOCHTENh BO BTOPHYHOM KOHTYpPE, KOTOPBIH TaKKe MOXKET ObITb BOJIOW,
NOJIy4aeT TEIUIO OT MEPBUYHOrO KOHTYpa TEIUIOHOCHUTENS U mpeTepreBaeT (pa3oBblil Mepexon
JKUJIKOCTHU B Nap, KOTOPBIA UCHOJb3yeTCsl i NIPUBEIEHUS B IeHICTBHE NMapOreHepaTopoB. JTOT
neperpeTbiii map OOBIYHO HAXOOUTCS TOJ BBICOKMM IaBJICHUEM, YTO TpeOyeT MPHUHSTHUS Mep
0e30macHOCTH sl yAEp KaHUs Tapa BBICOKOTO NABJIEHHS W BBICOKOH TeMIepaTypsl B clydae
Hapy LIEHUs] LEeJTOCTHOCTH.

[0044] B HEKOTOpPBIX CiAy4asiX MEPBUYHBIA M / WIN BTOPUYHBIN TEINIOHOCHUTENb MOXKET
OBITH IPYrMM MaTepUaJiOM, HAlpUMEpP pacIUIaBICHHbIM MeTayuioM. Hampumep, B HEKOTOPBIX
OBICTPBIX PEAKTOPaX B KaYECTBE TETUIOHOCHUTEJNS MCIOJB3YETCsl PACIUIABICHHBIH METaJlI, TaKOH
KaK >KMIKUH HATpui. B apyrux ciydasx B Ka4eCTBE TEIUIOHOCUTENS] MOKHO HCIOJIb30BAaTh
pacrmuas conu. M pacninaBieHHbIE METAJUIbl, U COJIM UMEKT HU3KOE NABJICHUE Iapa Ja)ke Npu
BBICOKHX TeMIlepaTypax U, TaKMM o0pa3oM, CHOCOOHBI MepenaBaTh TEIUIo mpu Oojiee HU3KUX
JABJICHUSIX, Y€M BOJIa IIPU aHAJIOTMYHBIX TEMIIEPaTy pPax.

[0045] Atomuasi snektpoctaHums 100 oObdHO 3amuineHa rpanuneir 120 oObexTa,
KOTOpasi MOJKET BKJIOYATh MEepUMeTp Oe30MacHOCTH, TAKOH KakK BBICOKHI 3a00p C KOJOYei
MPOBOJIOKOH. AToMHast 3nekrpocTtaHiust 100 u cBsi3aHHBIE C HEW 34aHUs, KOHCTPY KK, CUCTEMBI,
TpyOONPOBOABI M T.JI. MOTYT Ha3bIBATHCS SAEPHBIM OOBEKTOM, KOTOPBIH HAXOAUTCS B IPAHUIIAX
120 spmepHoro oObekTa. s obecnedeHusi Oe30MACHOCTH SIAEPHOTO OOBEKTa OOBIYHO
UCTIONIb3YIOTCSI JIOTIOJTHUTEIbHBIE MepPbl OE30MacHOCTH, TaKHE€ KaK BOPOTAa HAa BCEX TOYKAX
IOCTyIa, OXpaHa Ha TOYKAaX JOCTYIa, KaMepbl HAOJIONEHHs, NAaTYUKH IBWKEHUS WU / WU
3NEKTPU(PHULIUPOBAHHBIE OTPAKIACHHS, CPEAH MTPOUETO.

[0046] AtomHas snexTpocTaHuust 100 AOMONHUTENBHO JOKHA UMETh 30HY aBapUITHOTrO
anuposanus («3AID»), koTopas Tpedyercs ISl NOATOTOBKU K CEPhE3HBIM aBapUsIM HA ATOMHOM
snekTpocTaHuuu. Bo MHorumx ciydasx 3AIl HaxomuTcst B paamyce IeCSTH MUJIb (OKOJIO
IIECTHAIATH C TTOJIOBUHOHN KHJIOMETPOB) OT ATOMHOM 3JsiekTpocTanuuu 100.

[0047] Kak nmoka3aHo Ha ®ur.2, 3oHa 202 peakropa u 30Ha 204 oOpalneHus ¢ TOIJIMBOM

pacmosoXKeHbl BHYTPU 3aLIUTHON 30HbI 200, MMEIOLIEN 3aIUUTHYK KOHCTPYKLUIO. OTH 1B
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OCHOBHBIX 3/1aHHsI BMECTE C JUCIETYEPCKON COCTABJIAIOT PaAUAaLMOHHYIO 4acTh. I10 cpaBHEHMIO
C TUIUYHOM aTOMHOMW 3JIEKTPOCTaHLMEH, MMOKa3aHHOW Ha Pur.l, BUAHO, YTO MapOreHepaTopsl,
napoBble TYpOHMHBI, F€HEPATOPbI U 30HA NMPOBEPKH TEIUIOBBIAENSIOUINX CTEp)KHEl Ooublue He
HAXOAATCS B paAHalioHHOI yacTu. Ckopee, 3TH KOMIIOHEHTbI ObUTH YCTaHOBIICHBI Y AAJEHHO OT
panuaunuonHon vactu. IlpounmmoctpupoBanHas 30Ha 202 peakTopa BBINOJIHEHA KaK aTOMHAs
TeruoBast ctaHuus 200 U CIPOEKTUPOBAHA U SKCILTY ATHPYETCsl Tt BBIpAaOOTKH Teruia (B OTJINYHe
OT BJICKTPUYECTBA, KaK HA THUIMYHON AaTOMHOW 3JIEKTPOCTAHLMHU). B MPOMILIIOCTPUPOBAHHON
koHbpuryparmmu cucteMa 208 akkyMyJIMPOBaHMS TeIJia yOajeHa OT SAEPHOro 0O0OpyAOBaHUS U
NPUHUMAET TETJIOBYIO SHEPTHUIO OT aTOMHOM Teruoanekrpoctanuuu 200. CnenyeT OTMETUTD, UTO
TEIUIOBAsl YHEPTHs], TEHEpUpPyeMasi aTOMHON TerodjiekTpoctaniueii 200, TpaHCIOPTUPYETCS 3a
npesesnbl AepHOro 000pyIOBaHMS, U BO MHOTHX Ciydasx 3a rpanuny 210 oObekra u maxke 3a
npenens! 3AIT

[0048] OnHO HEMOCPEACTBEHHOE MPEUMY IECTBO 3TOM KOH(PUTY pallid COCTOUT B TOM, YTO
akkymyJsitop 208 Teruia U ycTaHOBKH 212 BBIpa0OTKH SHEPTHH HAXOSTCS 32 MpeesiaMi O0JIacTH
peryJiupoBaHusl SIAEPHON SHEPreTUKU. DTO MO3BOJIAET MOCTPOUTH U JIMLEH3UPOBATh aTOMHYIO
terioByro craniuio 200 ropasmo Oonee >ddexTuBHO, YWeM S5TO BO3MOXKHO C ATOMHOH
3JIEKTPOCTAHLMEN.

[0049] KoHCTpy KIS sIIEPHOTO peakTopa, n3o0pakeHHast Ha Pur.2, MOXKeT NpeCTaBIATh
coboil simepHBIN peakTop J0O0ro moaxonsiero Tuna. Hampumep, smepHbIl peakTop MOXKeT
BKJIFOYaTb, HO HE OTPAHMYMBAETCSl 3TUM, SIACPHBIM PEAKTOP C TEIUIOBBIM CIEKTPOM, SIAEPHBIH
peakTop ¢ ObICTPBIM CHEKTPOM, SIAEPHBIH PEAKTOP C MHOXKECTBOM CIIEKTPOB, SIAEPHBINH PEaKTOp-
Pa3MHOXKUTENb WM peakTop Ha Oeryiueid BonHe. TersoBasi sHeprus, MPOU3BOAUMAS SACPHBIM
PEaKTOpOM, MOXKET MEePENaBaThCsl B CUCTEMY AKKYMYJISILIMM TEIUIAa ¢ UCMOJIb30BAHUEM CHUCTEMBbI
214 nepenauu 3HEPrUu.

[0050] B HekoTOpBIX BapUaHTAaX BBIMOJHEHUS B SIAEPHOM PEAKTOPE MOKET
UCTIOJIb30BAThC TOIUIMBO, KOTOpOe He TpelyeT TspKenoro o0opyaoBaHust st paboTel ¢
TOIUIMBOM, TAKOI'O KakK JJIs Mepe3arpy3Ku TEIJIOBBIICISAIOINX CTePKHEN WIN AJIA Nepe3arpyska
peaktopa. ClienoBaTesbHO, B 3TUX BapUAHTAX BIMOTHEHUs 00acTh 204 oOpalieHust ¢ TOTUTHBOM
MOXeT OBITh HAMHOTO MEHBIIE, YeM TPeOyeTCsI A TePEMELICHNS TeIUIOBbIIENSIOIINX CTEPKHEH
U TETUIOBBIIESIIOMNUX COOPOK B aKTHUBHYIO 30HY peakTopa W u3 Hee. Takoil peakTop MOXKeT
NPEACTaBIATh COOOW, Cpeau ApPYrux, peakrop OacCeHOBOro THMA WM PEAKTOp Ha
pacruiaBieHHON conu. OHUM U3 IPEUMYILECTB PEaKTOpa 3TOr0 THUIA SIBJISETCS TO, 4TO 30Ha 204
oOpaleHus ¢ TOIIMBOM MOKET ObITh HAMHOT'O MEHbIIE, U, CJIe0OBATENbHO, PaIUallMOHHAs YaCTh

U / unn 3amurtHas 30Ha 206 MOryT OBITh MeHbINE, YeM OOBIYHO TpeOyeTcsl Il peakTOpOB, B
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KOTOPBIX HCIIOJIb3YIOTCS TEIUIOBBIAEISAIONINE CTEPKHN U TETIIIOBBIIENSIOLINE COOPKH, U IOITOMY
Tpedyercs Tshkenoe o0opyIoBaHUE ISl MX padOoThI 1 OOpaIleHHs ¢ HUMU.

[0051] AnepHblil peakTOp, B HEKOTOPBIX BAPUAHTAX BBINOJHEHUS, MOXKET MPEACTABIIATh
coOOl simepHBI peaKkTop C KUIKUM TerIoHOcUTeNneM. Hampumep, >KUAKHI TEIUIOHOCHTEb
AIEPHOTO PEAKTOPa MOXKET COAEPKATb, MOMUMO IIPOYETro, JKUAKUN METAUTMYECKUN WU COJIEBOMN
TEIUIOHOCHUTENb (HAMpUMEp, XJOPHI ypaHa, TPUXJOPHI ypaHa, TETPaxXJOpHI ypaHa, (TOpHUI
nvtust, Gropun OepuILTus UK APy THe XJIOPUIHbIE WU (PTOPUIHBIE COJTH), JKUIKOMETAJUTHIECKU I
TEIUIOHOCHUTENb (HanpumMep, Hatpuii, NaK, npyrue crijaBbl HaTpHsi, CBUHEL] UJIH CBUHEL-BUCMYT),
KUIKUH OPTaHUYECKUN TEIIOHOCHUTEIND (Hanpumep, TudeHmt ¢ Tu(EeHIIOKCHIOM) WIN KUIKUH
TEIUIOHOCHUTENb Ha BOAHOU OCHOBE.

[0052] B npyrom BapuaHTe BBITIOJHEHUS SAAEPHBIA PEAKTOP MOXKET MPEACTABISATh COOOH
SIEPHBI  PeakTop, HMEKINMHM TEeIJIOHOCUTEIb HAa OCHOBE Cxartoro rasa. Hanpuwmep,
TEIJIOHOCUTEJIb HA OCHOBE C)KAaTOIO ra3a MOXKET COJIePKaTh, HO HE OTPAHUYUBAETCS 3TUM, CKATBIN
ra3000pa3HbIil reJIuii WK CXKAThIA Ta3000pa3HbIi TUOKCU YTIIepoaa.

[0053] B npyrom BapuaHTe BBITIOJIHEHUS SAAEPHBIA PEAKTOP MOXKET MPEACTABIATh COOOH
SOEPHBIA PEaKTOp, MMEIOLINH TEIUIOHOCUTENh CMeIlaHHbIX (a3. Hampumep, TemmoHocurens
CMELIaHHBIX (pa3 MOXKET cozmepskaTh, HO HE OTPAHUYMBAETCS 3THM, MaTepUas CMEIIaHHOHN (a3bl
ra3-KMJIKOCTb (HarpuMep, BOJSHOM map — *KHUKas BOJA).

[0054] Cuctema 208 akKyMyJMpPOBaHHUS Teljla MOXET MPENCTaBiATh COOOW JIFOOYIO
MOAXOMALIYI0 YCTAHOBKY IJIsl aKKyMYyJUPOBAHMs TEIsla, U3BECTHYIO B HACTOSIUEE BPEMsl WIH
KoTtopast Oyner co3maHa Tmo3ke. B HEKOTOpbIX BapuaHTaxX BbINOJHEHUS CHCTEMa
aKKyMYJIMPOBAHUS TEIUIa CIOCOOHA aKKyMYyJIMPOBATh TEIUIOBYIO SHEpruro B auanaszone 500 © C
WY BbIlle. B HEKOTOPBIX CiIyyasx cUCTeMa aKKyMyJIUPOBAaHUS TeIlla XpaHUT dHepruto npu 550 °
C, 600 ° C, 700 ° C, 750 © C unu BbIie. B HeKoTOpBIX ciaydasx cucreMa 208 akKyMyJIHPOBaHUS
TeIula NpeAHa3HaueHa JUIsl XpaHeHus TeruioBoil saHepruu Beiie 1000 °© C. B HekOTOphIX BapHaHTax
BBITIOJTHEHUS cucTema 208 akKyMyJIMPOBAaHUs TEIJIa UMEET HECKOIBKO TEIJIOBBIX PE3EPBYapoB U
COXpaHseT TEIUIOBYIO SHEPTHUIO MIPU Pa3IMYHBIX TEMIIEPATyPax.

[0055] Cucrema 208 akKyMyJIMpPOBaHHUs TeIla HAXOMUTCS B TEIIOBOM COOOIIEHHU C
SIIEPHBIM PEAKTOPOM IOCpPencTBOM cuctemsl 214 nepenauu sneprun. Cucrema 214 nepenauu
SHEPTHH MOJIyYaeT TETUIOBY IO SHEPTHIO OT MEPBUYHOIO TEIUIOOOMEHHUKA, CBS3aHHOTO C SIAEPHBIM
peaxktopoM. Hampumep, NEepBUYHBIA TEIUIOHOCUTENb SIIEPHOTO PEAaKTOpa IPOXOAHUT 4Yepe3s
NEPBUYHBIA TETUIOOOMEHHUK U IEpeNaeT TEIUIOBYIO HEPIUI0 M3 aKTUBHOW 30HBI PEaKTopa B
cucreMy 214 mepemauum 3HEpPrUH, TAaKMM OOpa30oM OXJAXKas MEPBUYHBIN TEIJIOHOCUTENb U

niepenaBasi TEIJIOBYIO 3Hepruro cucrteMe 214 nepenaun sHeprun. Cucrema 214 MOXKET CUUTATHCS
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BTOPUYHBIM KOHTYPOM TEIJIOHOCUTEJSI, NMPEAHA3HAYEHHBIM JJIs1 IPUEMa TEeIUIOBOM 3HEPIUuH OT
NEPBUYHOIO KOHTypa TEIUIOHOCHUTENSI U MepeAadyd TeIUIOBOM »Heprud B cucremy 208
AKKyMyJIMPOBAHUS TEIUIA.

[0056] Hanpumep, nepsast 4acTb cucteMsl 214 nepenayun SHEPrUM MOXKET HAXOIUTHCS B
TETUIOBOM COOOIIEHMH C YacThIO MEPBHYHOTO KOHTYPa TEIUIOHOCHTEJNS SIIEPHOTO PeakTopa, a
BTOpasi 4acThb CHCTeMbI 214 mepermadu SHEPTUU MOKET HAXOIAUTCS B TEIUIOBOM COOOIICHHU C
cucteMoil 208 akkyMyJIMpPOBaHUs TEILIA.

[0057] Cneumanucram B NAaHHOW OONACTU TEXHUKH OyIeT MOHSTHO, YTO KOMOWHALIUS
TEIUNIOOOMEHHBIX KOHTYPOB, TEIJIOOOMEHHHKOB M TEIUIOBBIX TPYyO MOXKET HCIOJIb30BATHCS
COBMECTHO [UIsl MOJa4u TeIUla U3 sIIEPHOTO peakTopa B cucrteMy 214 mepenauu sHeEpruu U B
cucreMy 208 akkyMyJHpOBaHUs Terwia. Hanpumep, mepBUUHBINA TEINIOOOMEHHHK, CONEp KaIui
HECKOJIbKO TETUIOBBIX TPyO, MOXKET HCIONB30BAThCS Ui OOECHeueHHs TEeIUIOBOIO KOHTAaKTa
MEPBOro TEIJIOOOMEHHOTO KOHTypa SIAEPHOrO peakTopa ¢ cucremoi 214 mepemadu SHEPrUu.
BTopoit TermnooOMEHHUK, KOTOPBIH TaKkKe MOXKET COAEP)KaTh HECKOJIBKO TEIJIOBBIX TPYOOK,
MOJKET UCIIONIB30BAThCS Uil O0ECTIEUeHHs TEIUIOBOIO KOHTAKTa CUCTeMBI 214 mepenaun sHEPTun
¢ cucremoi 208 akkyMyJupoBaHus Teruia. TakuM oOpa3oM, TEIUIoBasi SHEPTHs, TeHepHpyeMas
sIEPHBIM PEAKTOPOM, MOKET mepenasarbes B cucteMy 208 akkyMynuposaHus Tera. Cucrema
214 nmepenayu 3HEPTUM MOKET HUCHOJb30BATh JKUAKUNW METAJJ, COJIb WM HEKOTOPYH APYIYIO
pabouyro TeKyuyro cpeay Ut oOerdyeHus nepeHoca Temia. B kauecTse anbTepHATHBBI, CHCTEMA
214 mepemaun >HEPTUM MOXKET HAXOOUTHCS B HEMOCPEICTBEHHOM TEIJIOBOM COOOIIEHHH C
aKKyMYJIUPYIOIIUMU cpenaMu B cucteMe 208 akkyMyJIMpOBaHHs TeIUla, HApUMEp, TaMm, TAe
AKKyMyJIMPYIOIIHME CpeAbl MOTYT IepeMeniaTbess u3 cucrembl 208 akKkyMyJIMpOBaHUs TeIja U
NePEXOIUTh B MEPBUYHBIN TETIIOOOMEHHHK B KOPITYCE PEaKTOpa.

[0058] Cucrema 212 BBIpaOOTKH HEPTHH MOXET PACIIONIAraThCsl HIJKE 1O TOTOKY OT
cuctembl 208 aKKyMyJIUPOBaHUS TeIJIa U HAXOAUTLCS B TEIJIOBOM COOOIIEHHH ¢ cuctemoit 208
AKKyMyJIIPDOBAaHUSI TeIUIa. Pe3yJpTaToM Takoro THMA KOHPUIypaluH SBISIETCS TO, YTO
panuanyioHHass 4acTh OTAENeHa OT cucteMbl 212 BpIpaOOTKH SHeprud. JIpyruMu CIOBaMH,
HEUCTPABHOCTh, BO3HHKAIOMIasi B OOOPYIOBAaHUU, CBSI3aHHOM C cucteMoit 212 BbIpabOTKH
SHEPruM uiau cucteMoin 208 akKyMyJIMpOBaHUs TEIJIA, HE OKA3bIBAET HEMEJIEHHOTO BO31€MCTBHS
Ha sIE€PHBIM peakTop. B TpaaMLMOHHBIX CHUCTEMax SAEPHBIX PEAKTOPOB HEUCIPABHOCTb
0o0OpyIOBaHUs, CBS3aHHOTO C cHCTeMOW 212 BbIpaOOTKM SHEPrHM, 4YacTO BbI3BIBAET
aBTOMATHYECKOE M HEMEIUICHHOE OTKJIIOUEHHEe AaKTUBHOW 30HBI peakropa. OObMHO 3TO
MPEeIyCMOTPEHO B KadecTBE Mepbl Oe30MacHOCTH, YTOOBI o0oWTH TpobyieMy ¢ H30BITOYHBIM

TeHepUPYEMBbIM TEIIOM 0e3 JOCTaTOYHOH Terlonepenarouell CrnocoOHOCTH MJis  OTBOAA
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M30BITOYHOTO TEIUIA U3 CHCTEMBI SIIEPHOTO PEeaKkTopa.

[0059] B HekoTophIx ciaydasix cucrema 208 akkyMyJIMpOBaHUSI TeIIa UMEET OOJIBIIYIO
€MKOCTb IO TEIUIOBOM OJHEPruH, Y€M pacyeTHasl BBIXOJIHAs TEIUIOBasi MOIIHOCTb PEaKTOpa.
Hampumep, cuctema 208 akKyMyJTMPOBaHHS TeIJIa MOKET ObITh CIIPOSKTHPOBAHA ISl JOCTABKH
1200 MBT-4 3Hepruu, B TO BpeMs Kak siIepPHbIN PEAKTOP CIPOEKTUPOBAH U SKCILTYyaTUPYETCs IS
BbIpaboTku 400 MBT-u 3Heprun. D10 obecneunBaer cucreme 208 akKyMyJHPOBaHUS TeIlia
BO3MOXKHOCTh aKKyMYJIMPOBAHUSI M30BITOYHON SHEPTHMU CBEPX TOTO, YTO JOCTABISIET SIIEPHBIM
peakTop, W JOCTaBKM OSTOW SHEPTMHM HA JJIEKTPOCTaHIMIO 212 1o Mepe HeOoOXOOUMOCTH.
Hanpumep, ecinn nmotpeOHOCT B Harpyske cucteMbl 208 akKyMyJIMPOBaHHS TeIJIa HIDKE, YeM
MOLIHOCTh peakTtopa, cucrema 208 aKKyMyJUPOBaHHs TeIJia 3apsuKAeTCs JOMOJTHUTEIbHON
TEIUIOBOH 3Heprueil. B TeueHne BpeMeHH BBICOKOI HAarpy3KH, KOraa MoTpeOHOCTh B HArpy3Ke Ha
cuctemy 208 akkyMy JTUpOBaHUS Terjia O0JbIIE, YeM BbIXOHAS] MOITHOCTb peakTopa, cucrema 208
AKKyMyJIMPOBAaHUS TEIIa ONOPOXKHSIETCS.

[0060] Kak manee mpowutrocTpupoBaHo Ha Pur.2, ycrtaHoBka 212 BeIpaOOTKH SHEPTHU
coenuHeHa ¢ cucreMoit 208 akkymynupoBanus Teruia. Cucrema 212 BbIpaOOTKH SHEPTUH MOXKET
ObITh JFO0OM cucTemoil 212 BbIpaOOTKH SHEPruH, KOTOPas M3BECTHA B HACTOALIEE BPEMs HIIH
kKoTopasi Oymer paspaborana mosgHee. B HEKOTOpBIX BapHaHTax BBIMOJTHEHUs cuctema 212
BBIPAOOTKH SHEPTUH MOJIYyYaeT TEIUIOBYIO SHEPTHIO OT cucTeMbl 208 akKyMyJIMpPOBaHUS TeIlia U
npeoOpas3yeT TEIUIOBYIO SHEPTHIO B AJIEKTPHUYECKYIO.

[0061] B HeKOTOpBIX Cilydasx TEIUIOBasl SHEPTUsl MPOXOAUT uUepe3 MaporeHepaTop AJis
CO37JaHUsl Mapa BBICOKON TEMIMEPaTypbl U BbICOKOTO ABJICHUsI, KOTOPBIM MOKET MCIOJIb30BaThCS
1Tl IPUBEICHUS B [IeicTBUE MapoBoil TypOunbl. [TapoBas TypOuHA, B CBOKO O4epeb, MPUBOINT B
JefCcTBHE reHepaTop 1 mpeodpa3yeT MeXaHUIeCKy 0 paboTy mapoBOil TypOUHBI B 3JIEKTPHUYECTBO,
KOTOpPOE, KaK U3BECTHO, MOXKET OBITh NMEPENAHO B SJEKTPUIECKYIO CETh.

[0062] B mpyrux ciay4asix TETUIOBasi SHEPTHsI OT CUCTeMbI 208 akKyMyJIMPOBaHUS TEILIa
MOJKEeT OBbITh IOCTaBJIEHA K TBEPIOTEIBHBIM YCTPOHCTBAM, T'€HEPUPYIOIINM 3JIEKTPHUYECTBO,
KOTOpble MpPeoOpasyroT TEIUIO HEMOCPENCTBEHHO B JJISKTPUYECTBO 0€3 HeoOXOIUMOCTH
T€HEPHUPOBATH Map WK MPeoOpa3OBhIBATH TEIUIOBYIO YHEPTUI0 B MEXaHWYECKyI0 paboty. Takue
CHUCTEMBI B HACTOAILIEE BPEeMs HAXOHATCS B pa3paboTKe, MPH 3TOM PACKPBITbIE BapHUAHTHI
BBIITOJIHEHHSI XOPOIIO TMOIXOASAT Ul CBA3H C OyIayIIMM pa3pa0OTaHHBIM IUIAHOM BBIPAOOTKH
SHEPTHH, KOTOPBIH TpeOyeT Teruta sl TeHepaLiH 3JIeKTPOIHEPTUH.

[0063] Cucrema 208 akKyMyJIMpOBaHHs Teljla HAXOOUTCA B TEIJIOBOM COOOIIEHHU C
cucteMoii 212 BeIpaOOTKM 3HEPTUH € MOMOLIBIO JIOOBIX Moaxonsamux cpenacts. Hampumep, nns

NOCTaBKM TEIUIOBOM OSHEPruM OT cucrteMbl 208 axkKyMyJuUpOBaHHUsS TeIjla B cucrteMy 212
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BbIPAOOTKH SHEPTUU MOXKET OBITh 3anelcTBOBaHa cucreMa 216 mocraBku sHepruu. Hampumep,
cucteMa 216 1OCTaBKM SHEPIUMU MOXKET COAEP>KaTb KOHTYP TEKy4Y€H CPeabl, UMEOLIUN MEPBYIO
9YacTh, HAXONALIYIOCS B TEIUIOBOM COOOINeHMH ¢ cuctemonl 208 akkyMyJUpOBaHUS TeILIa,
HarpuMep, TMOCPEICTBOM TEIUIOOOMEHHHMKA, W BTOPYIO YacTb, HAXOISLIYIOCS B TEIJIOBOM
coobmennn ¢ cucremoil 212 BbIpaOOTKM JHEpPruu, HANpUMeEp, MOCPEACTBOM APYTroro
TeriooOMeHHrKa. TenaooOMEHHMKH MOTYT MPencTaBisiTh COOOH JFOOble MOAXOMSIIINE

TEIUIOOOMEHHUKH, TaKhe Kak, IOMHMO TPOYero, KOXKyXOTPyOHblE TEIIOOOMEHHHUKH,

>
IBYXTPYOHbIE TETIIOOOMEHHHKH, TUIACTHHYATHIE TEINIOOOMEHHUKHY, KOHAEHCATOPBI, HCTIAPHUTEIH,
Ooitnepsl MM KOMOMHAITUIO OTHOTO MJIM HECKOJIBKUX PAa3JIMYHBIX THIIOB TETIJIOOOMEHHHKOB.

[0064] TIlpowsurrocTpupoBaHHast KOH(QUrypauuss W mOpuMeHeHHe cucrembl 208
aKKyMYJIMPOBAHUS TEIUIA TO3BOJISIET U30JIMPOBATh SAAEPHBIA PEAKTOp OT 3a1ad mpeoOpa3oBaHUs
SHEPruu. DTO JaeT MHOXKECTBO Mpeumyliects. Hampumep, simepHblii peakrtop Oonblie He
TIOJIBEPIKEH TEePEeXOOHBIM TpoleccaM 3a mpenenamu rpaHunsl 210 odbekta, KOTOpbIE MOTYT
BBI3BAaTh OaJlaHC aBAPUIHBIX OCTAHOBOB CTAaHIUH. C 3TUMH THUIIAMH HEUCTIPABHOCTEH MOKHO
CIIPaBUTLCS, HE OCTAaHABIINBAsA IAEPHBIA peakTop. Ha TpaguinOHHBIX ATOMHBIX 3JIEKTPOCTAHLUSIX
NEePEXONHBbIH PEXUM pabOThl CTAHLUHM MPUBOAUT K OTKJIIOYEHHIO PEAKTOpPA, YTO SIBISETCS
npoOJIeMOii ¢ SKOHOMUYECKOH TOUKH 3PEHHsI M C TOUKU 3peHHsl 0€30MaCHOCTU. DTH NEPEXOaHbIE
IpOLIECChl MOTYT OBbITH BbI3BaHbl COOSIMM B HESEPHBIX CHUCTEMAaxX CTAHLUH, TaKUX Kak
HEUCTIPaBHbI KOMIIOHEHT IIapOreHepaTopa, MapoBOW TYpOMHBI WM KakKOWH-IMOO Ipyrou
BCIIOMOTaTeJIbHbIN KOMIIOHEHT, KOTOPBIH BbI3bIBAET OCTAHOBKY SIIEPHOTO PEAKTOPA. DTU BOIPOCHI
Oosblie He SBISIOTCS MPOOJIEMON It aTOMHON TeruioBoi ctaHuuu 200, TMOCKONBKY SAePHBIN
peaxkTop OTHENIEH OT HesiAepHbIX cucTeM craHiuu. Cucrema 212 BeIpaOOTKU YHEPTHH, CUCTEMA
208 aKkKyMyJHpOBaHUS TeIjia WM CHUCTEMA SIIEPHOrO peakTopa MOIyT ObITh 0Oe30MacHO
OCTaHOBJICHBI, HATIPUMeEP, T 0OCITy KMBaHUs, Oe3 BO3IEHCTBHSI HA IPYTHe CHCTEMBL

[0065] Hammpumep, cucrema siiepHOTO PeakTopa MOXKET ObITh OCTAHOBJICHA M MEPEBEICHA
B aBTOHOMHBIH PEXUM, B TO BpeMs Kak cuctema 208 akkyMyJIMPOBAHHUs TEIIa MOKET MPOIOJIKATh
NOAaBaTh TEIUIOBYID SHEPrHI0O B cUcTeMy 212 BbIpaOOTKM 3HEPrHH, KOTOpas NPOAOJDKAET
BBIpaOaTHIBATh SHEPTUIO. AHAIIOTUYHBIM 00pa3zom, cuctema 212 BeIpaOOTKH SHEPTHH MOXKET OBITh
OCTaHOBJIEHAa WK paboTaTh C MOHIKEHHOH MOIIMHOCTBIO, B TO BPEMSl Kak CHCTEMa SIIEPHOTO
peakTopa MpOAOIDKAET BBIPAOATHIBATH TEILIOBY O SHEPTHIO U IO CYINECTBY 3apsbKkaer cuctemy 208
AKKyMyJIMPOBAaHUs TeIIa. B HEKOTOPBIX BapHaHTax BBINOJHEHUS CUCTEMA SAEPHOIO peakTopa
paboTaer Ha TOJHYKO MOINHOCTb, M TeIUIOBas JSHEPrusl rnepemaercs B cucremy 208
AKKyMyJIUPOBAaHUsI TEIUIa, KOTOpas IOJHOCTBIO HE3aBUCHMMAa OT HArpy3ku Ha cucremy 212

BeIpaOoTKM 5Heprun. Harpyska Ha cuctemy 212 BeIpaOOTKM SHEPTrUHM IMEET TEHEHIIUIO MEHSATHCS
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B TE€UYECHUE JIHS, HENENH, MeCsla M Ce30Ha, TOrJa Kak CHCTeMa SAEPHOrO peakTopa CrnocoOHa
HETpephIBHO pabOTaTh HA MOJIHYO MOLTHOCTh HE3aBUCHUMO OT Harpy3KH.

[0066] Kpome TOro, Ha aTOMHBIX TEIIOBBIX CTAHLUAX, KOTOPBIE UCTIONB3YIOT PEAKTOP C
HATPUEBBIM OXJIAKIECHUEM, NIEPEMELIEHNE CUCTEMbI FeHEPALIY 1apa, KaK OIUCAHO, B YIAJIEHHOE
MECTO, TIOBBIIIAET O0€30MaCHOCTb, MOCKOJIBKY CYLIECTBYET O4€Hb HEOOBLION MM HYJIEBOH PUCK
TOTO, YTO BOJAA M3 MAPOBOr0 LUWKJIA OyIeT B3aMMOAEHCTBOBATH C HATPUEM, HCIOJIB3YEMBIM B
SIIEPHOM PEAKTOpE.

[0067] Ha TpaguuMOHHONM aTOMHOH SJEKTPOCTAHLUM IPOMEKYTOUHBIH KOHTYD
TEIJIOHOCUTENIS NIEPEAAET TEIJIOBYH SHEPTUIO0 OT MEPBOro KOHTYpa TEIUIOHOCUTENS peaKkTopa K
NaporeHepaTopy, NOABEPraroIeMy Csl pAJUALIHOHHOMY BO3JIEHCTBUIO, TIOCKOJIbKY OH HAXOAUTCS B
HETOCPEACTBEHHON OJIM30CTH OT aKTUBHOW 30HBI SIAEPHOTO PEAKTOPA U IOJDKEH OBITh BBIMOIHEH
C BO3MOXKHOCTBIO BBIIEPKMBATb OTOT BMJ H3JYUEHHUS, Ppa3pylUAKOLIEro CTPOUTENbHbIE
Marepuanbl. Hampumep, HEKOTOpble MeTallIbl MOTYT CTaTh XPYINKUMM H3-32 PaJUaL[MOHHOTO
YIPOYHEHHUs], YTO CHMIIKAET yAApHYIO BA3KOCTb U MPUBOJUT K BO3MOKHBIM XPYIIKUM TPELUHAM.
B ommcaHHON cxeMe IMPOMEKYTOUYHBIN KOHTYP TEIJIOHOCHUTENS YJAJ€H OT siIEPHOTO peakTopa
(MM TOJTHOCTBEO MCKITFOYEH) M MOYKET OBITh M3TOTOBJIEH U3 MAaTEPHAIOB, KOTOPbIE JIeT4e HAlTH U
M3TOTOBUTb, U IO3TOMY OHU MEHEe AOPOrd U 0oJiee JOCTYITHBL.

[0068] Kax nmpousutocTpupoBaHo, cucrema 208 akkyMyJIMpOBaHuUs Terja U cucrema 212
BBIPAOOTKH SHEPTUH HAXOATCA 3a IpeenamMu rpaHuLibl 210 oObexTa siiepHO TeIIoBOM CTaHIIUH
200. B yacTHOCTH, aTOMHAas1 TeIuioBast cTaHius 200 HaXoAUTCs B ipeaesax rpaHuiibl 210 oobekra,
TAKOM Kak 3alUINEeHHbIN 3a00p, 1 BCe 000pyaOBaHUE B Mpenenax 00beKTa MOMIEKHUT CTPOrOMy
SIIEPHOMY PeryJIMpoBaHui0. Tam, rae HesepHble CUCTEMbI YCTAaHOBKH, Takue Kak cucrtema 208
aKKyMyJIMPOBaHUS TeIUla U cuctemMa 212 BbIpaOOTKMU SHEPTUH, PACIIONOKEHBI YIAJIEHHO U 3a
npenenamu rpaHunbl 210 oObeKTa, 3TH CUCTEMBI MOABEPKEHBI PETYJIUPOBAHUIO B 3HAYUTEIHHO
MEHBIIEH CTENEeHH, YTO AENaeT CTPOUTEIbCTBO, JULEH3UPOBAHME U OKCIUIyAaTALIUIO HAMHOIO
Oonee 3¢ PeKTUBHBIMU. DTH HESIEPHbIE CHCTEMBI YCTAHOBKH MOTYT OBITh TaK)K€ pa3MeEIleHBI 3a
npenenamu 3AIL

[0069] B HexoTOpBIX BapuaHTax BBINOJIHEHMs aTOMHas TeruioBas cTaHims 200 MoxeT
COIIEp KaTh SIAEPHBIN PEAKTOp, KOTOPBIN SIBIISIETCS] OE30MACHBIM MO CBOEH cyTH, u pasmep 3AIl
MO3KET OBITh TaKUM, YTOOBI OH coBmanan ¢ rpanuieil 210 obbekra. B mpyrux ciydasix pasmep
3AII moskeT ObITh TakoOM, 4TOOBI OHA HAXOMMIACH B Mpeneniax rpaHuisl 210 o0bekTa. B modom
cilyyae pa3MelleHNe HesIEPHbIX CUCTEM CTaHLIUU 32 IpeaenamMu rpanuLbl 210 simepHoro oobvekra
Zla€T MHOTOYHCJIEHHbIE IPEUMYIIIECTBA C TOUKH 3peHHs Oe30MacHOCTH, 3PPEKTUBHOCTH, a TAKKE

CKOPOCTH CTPOUTEILCTBA U JIMLICH3UPOBAHU.
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[0070] Kpome Toro, B ONMCaHHOM KOHCTPY KUY aTOMHast TeruioBasi ctanuus 200 criocobHa
paboTtaTh B pexuMme cienoBaHMs 3a Harpyskoil. CremoBaHHe 3a Harpy3koW - 3TO KOHIEILUS
peryJIMpOBaHUs BBIXOIHOW MOIIHOCTH, KOTAA CIPOC HA 3JIEKTPOIHEPTHUI0 KOJIEeOJIeTCsl B TeUeHNE
nHs. TpaguumoHHast aTOMHAsl 3JIEKTPOCTAHLMS OObIMHO padoTaeT Ha IMOJIHYK0 MOIIHOCTH BCE
BpeMs 1 OOBIYHO HE MEHSIET CBOIO BBIXOAHYIO MOIIHOCTb. B OMMCaHHOHM KOHCTPYKLMH aTOMHAs
teruioBast ctanuuss 200 MoxkeT paboTaTh Ha TOJHOM MOIHOCTH, KOTOpas MOXKET OBITh
CIIPOEKTHPOBaHA C ydeToM TpeOOBaHUil 0a30BOM HArpy3KH JJIEKTPHYECKOW ceTH. basosas
Harpy3ka Ha 3JIEKTPUYECKYIO CE€Th - 3TO MUHUMAJIbHBIH YPOBEHb CIIPOCA 3a OIpPENENICHHbIN
NEepUOSl BPEMEHH. JTOT CIPOC MOXKET OBIThb YIOBJETBOPEH C MOMOINBI 3JIEKTPOCTAHLIUHN
HETIPEPbIBHOTO  JIEHCTBHSI, MAHMCIETYEPCKONW TeHepauuu (Hampumep, SHEPrOCUCTEMBI II0
TpeboBaHuI0), Habopa Oojiee MENKUX MEePUOAUYECKH BO3HUKAIOIIUX UCTOYHHKOB SHEPTHH WU
COUeTaHUs] UCTOYHHUKOB dHepruu. OcTanbHas 4acThb CIPOCA, U3MEHSIOLIAsCsl B TEUEHUE IHS,
MOKEeT OBITb YAOBJETBOPEHA 3a CYET YIPABISEMON TE€HEpaLuH, KOTOPYK) MOXHO OBICTPO
YBEJIMYUTb WIH YMEHBUINTD, HAIPUMED, SJIEKTPOCTAHLUHI, CIEAYIOLUINX 34 Harpy3KOH, MUKOBBIX
3JIEKTPOCTAHLUI WM aKKyMYJIMPOBAHUS SHEPTHUM.

[0071] BeixomHas TemsoBas 3HEpPrHs aTOMHOHN TeroBoil craHimu 200 XpaHUTCS B
cucteMe 208 akKyMyJIMpPOBaHUs TEIUIa M JOCTAaBJIAETCS B cucTeMy 212 BpIpaOOTKM 3HEPTUU T10
Mepe HeoOxomumocTu. Jlpyrumu ciioBamu, aromMHasi TerioBasi ctaHiuss 200 MOXeT 3apsiKaTh
AKKyMYJIATOP TE€IUIa C MOYTHU IMOCTOSIHHON CKOPOCTBIO, a cucteMa 208 akkyMyJIMpOBaHMs TEILIa
MOXeT 00ecIeunBaTh TEIJIOBYIO SHEPrHi0 B cucreMy 212 BbIpaOOTKH SHEPTHU AJISI TeHEepaLuu
3JIEKTPO3HEPTUH, KOTOpas COOTBETCTBYET CIPOCY Ha 3JIEKTPUYECKYH) Harpy3ky OT
3JeKTpUUecKoi cetu. Takum 0Opa3om, aToMHast TeruoBast cTaHLust 200 MOKET YIOBJIETBOPSITh HE
TOJIKO TpeOOBaHUsIM 0a30BOI HArpy3KH, HO TaKke 00eCrnevunBaTh BO3MOKHOCTD CIIEJOBAHUS 32
HArpy3KoH NPU HEMPEePBIBHOH padoTe Ha MOJHONH MOIIHOCTH WJIM TIOYTH HA MOJHOW MOILIHOCTH.

[0072] Kpome TOro, MOCKOJIbKY CUCTEMA aKKyMyJTUPOBAHMSI TEIIa MOXKET UMETh pa3Mep
OoJpllle, YeM TOT, KOTOPBIAM aTOMHasi TeruioBast ctaHiusi 200 BBIMOJHEHA C BO3MOXKHOCTBIO
CHa0kaTh, aTOMHast TeTUIoBas cTaHUsA 200 MOXKET «3apsiKaTh» CUCTEMY aKKy MyJIMPOBAHUS TeTlIa
BO BpEMsI HEMTMKOBOT'O NOTPEOIEHHs 3JIeKTposHeprun. Ha MHOTHX 3JIEKTPOCTAHIHAX, CIEAYFOLITHX
3a Harpy3kod, OHH paOOoTalT AHEM U PAaHHUM BeYepOM U padoTalOT B HEMOCPEACTBEHHOU
3aBHCUMOCTH OT M3MEHEHHUs CIpOoca Ha JJIEKTPOCHAOXKeHHe. OJEKTPOCTAHLUS MOXKET
OTKJIFOYMTBCS] PAHO BEYEPOM MJIU HOYBI), KOT'Z1a CIIPOC HU3KHM, a 3aTEM CHOBA 3aIly CKaThbCsl, KOrAa
CIIPOC BO3PACTAET B TEYEHUE AHS. B ONMMCAaHHBIX KOHCTPYKLUSAX aTOMHas TeroBast cranuus 200
MOXeT padoTaTh HEMPEPHIBHO, & MPOM3BEIEHHAS TETIJIOBAS YHEPT U MOXKET XPAHUTBCS 10 TEX TOP,

MOKa OHa He TMOHAMOOUTCS JUIsl TeHEepPALUH AJICKTPOIHEPTUH WIN KaKOW-mubo npyroi memu. B
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HEKOTOPBIX Clydasx aToMHas TerioBas craHuus 200 MOKeT NMPOM3BOAWTH MEHBIIE TEIIOBOH
SHEPIuH, YeM TpeOyeTcs sl yAOBIETBOPEHUs MOTPEOHOCTH B IMMKOBOM HArpy3Ke, HO MOCKOJIbKY
OHA MOXKET 3apsKaTh aKKYMYJIATOP TEIUIa B HEMTUKOBbIE IEPHOABI HCIIOIb30BAHNUS, OO BBIXO
SHEPrHU M3 ATOMHOM TeryioBoi cranuuu 200 MoxeT obecrneynBaTh 0A30BYI0 HArpy3Ky U CIIPOC
Ha MTUKOBYIO HArpy3Ky C TEUEHUEM BPEMEHH.

[0073] B apyrux ciy4asix aroMHas TeruioBasi cTanuust 200 MOXKeT MpOU3BOAMTD OOJIbIIE
SHepruu, 4em tpedyercs sl yIOBIETBOpeHus: notpedbHoctu B 6a30Boil Harpyske. Hampuwmep,
aToMHas TeruioBasi ctaHuus 200 MOKeT MPOU3BOAUTH JOCTATOYHO TEIJIOBOH SHEPTUM IS
UCTIOJIb30BAHMSI JJISl yAOBJIETBOPEHUs] MOTpeOHOCTH B 0a30BOM Harpys3ke, IUTFOC W30BITOYHAS
TEIUIOBAasl SHEPTUsl JJsl YIOBJIETBOPEHHUS TpPeOOBAaHWI NHKOBOW HArpy3kd, a Takke s
o0ecreyeHns TONOTHUTENbHON TETUIOBON SHEPTUH I APYTUX MPOMBIIIIJICHHBIX LETei.

[0074] Ha ®ur.3 npowuIoCcTpUpoBaHa aTOMHas TeruioBas craHuus 200, koropas
COIEPIKUT siepHbIi peakTop 302, BeipabaTbiBaromuii Terio. AnepHeiii peaktop 302 HaXOAUTCS B
TEIUNIOBOM cooOmeHnn ¢ cucremoir 304 akkymynupoanms terua. Cucrema 304
AKKyMYJIIPOBAHHUS TEIJIa HAXOIUTCSI B TEIUIOBOM COO0IeHuu ¢ cucremoii 306 nmpeoOpa3oBaHms
SHEPIuH, KOTOpask HAXOAUTCS B COOOIIEHNH C BHEIIHEH Harpy3koii 308.

[0075] SAnepusiit peakrop 302, reHEpHPYIOLIUH TEIJIO, MOXET IMPENCTaBIATb COOOMH
SIIEPHBIA PEaKTop JIFOOOr0 MOAXOMASINEro THUITA, U3BECTHBIH B HACTOSIIEE BPeMsl WM KOTOPBIN
Oyner co3maH Mo3ke, TaKOH Kak PeakToOpbl AENEHHs WIM TepMosiepHble peakTopbl. Takue
MOAXOMASAIIME PEAKTOPhl BKIIIOYAIOT, HO HE OrPAaHUYMBAOTCA OSTUM, SIIEPHBIE PEAKTOPHI HA
OBICTPBIX HEHTPOHAX, SAEPHBbIE PEAKTOPbl HAa TEIUIOBBIX HEHTPOHAX, sSAEPHBIE PEAKTOPBHI Ha
TSKEJION BOZE, IIEPHBIE PEAKTOPHI C JIETKOBOJAHBIM 3aMEAJIUTENIEM, PEAKTOPBI HA PACIIIABJIEHHBIX
COJISIX, PEAKTOPBHI € )KUJIKOMETAJUTMYECKUM TETNIOHOCUTEIIEM, SIIEPHBIE PEAKTOPHI C OPraHUYECKUM
3aMEIJINTENIEM, PEAKTOPbl € BOASHBIM OXJAXACHUEM, SAEPHbIE PEAKTOPbl C Ta30BbIM
OXJIAXKICHUEM, PEaKTOpPbl PA3MHOKEHMs U COKUTAHMSA, U 5TO JIUIIb HEKOTOpble u3 Hux. Kpome
TOTO, simepHbIii peakTop 302, TEHEPUPYIOMIMIA TEIUIO, MOXKET MPEIACTaBJISTh COOOH simepHBIN
peakTop JHOOOro MOAXONSIIErO pasMepa, TAaKOW Kak HeOOJBIIOW MOAYJBHBIA PeakTop,
MHUKpPOPEAKTOp M Ja)XX€ PEeakTOp MOIIHOCTBIO 10 ruraBarT wiu Oonbmie. Kpome Ttoro, B
UHTETPUPOBAHHON CHCTEME TNpeoOpa3oBaHUs SHEPrUM MOXKHO HCIOJb30BaTh OIMH  HJIH
HECKOJIBKO PEAKTOPOB, KOTOPBIE MOTYT OBITh PEAKTOPAMU OAHOI'O THITA WJIM PEAKTOPAMH Pa3HBIX
TUIIOB U Pa3MEPOB.

[0076] T'panmma 310 simepHOro OOBEKTAa MpeACTaBisieT coOOH (m3mueckuii Oapbep,
OKPY KaroIIUi SAEpPHYHO TemioByro craHumio 200, W mpenHa3sHadeHa i 3alUThl SAEPHOIO

peakropa 302. Bo MHorux ciyvasx rpanuua 310 oObekra OKpy»aeT pagualMOHHYIO YacThb,
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KOTOpasi, Kak paHee ObUIO YKa3aHO B CBSI3M C ONMCAHHBIMHM BAPUAHTAMHU BBIIOJHEHUS, MOXKET
MMETb HAMHOTI'O MEHBIINI pa3Mep, 4YeM Ha TUIUYHBIX aTOMHBIX 3sekTpocTaHuusax. Cucrema 304
aKKyMyJIMPOBAHUsS TEIJIa PacIloNo’keHa 3a mnpenenaMu rpanuisl 310 spepHoro obwvekrta. Kax
onucaHo, cuctema 304 aKKyMyJMPOBAaHHUS TEIIa MOXKET MPEACTaBIsATh coOoil cucremy 304
AKKyMYJIIPDOBAHMs TeIia JIOOOro MNOAXOSIIEro THUMa W MOXKET HCIOJNb30BaTh JIO00H
MOJIXOASALIMN TUIT CPelibl aKKYMyJIUpOBaHus Teruia. Hanpumep, TemioHOCUTENN MOTYT BKJIIOYATh
HBTEKTHYECKHE pACTBOPBI, MaTepuayibl ¢ (Ha30BbIM MEPEXOAOM, CIUIABBI C HMHTEPBAJIOM
HECMEINBAEMOCTH, CMeCH MeTayioB (Hampumep, AlSii2), MaTepuanbl HA OCHOBE LIEMEHTA,
pacruiaBlieHHbIE CONHM (HANpPUMED, XJIOPUAHBbIE COJH, HUTPAT HATPUS, HUTPAT KaJus, HUTPAT
kanbuus, NaKMg nimn NaKMg-Cl, cpenu npounx), TBepAbIi WM PacIIaBJI€HHbINH KPEMHUH HITH
KOMOWHAIIMY 3THUX WIN APYTUX MATEPHAJIOB.

[0077] B HexkoTOpbIX MpHMepax TEIUIOHOCUTEIb TaKKe HCIOJIb3YeTCs B KadecTBe
TETUIOHOCHUTENSI B cucTeMe 312 mepemauu sHEepruu U / win B cucreme 314 mOCTaBKH SHEPTHH.
Takxum obpaszom, cuctema 312 nmepeaayuu 3HEPTHUH MOKET MIPOTOUYHO COOOMATHCS ¢ cucTemMoi 306
npeoOpa3oBaHUs SHEPTUHU U IIPH 3TOM TEILIONEPENA0INas Cpeaa CUCTeMbI 3 12 nepenadn SHEPTUu
MOXKET HaIpsIMyK) B3aUMOJEHUCTBOBATb C TEIJIOAKKYMYJMPYIOLWENH cpenon cucremel 304
aKKyMyJIMPOBAaHUS TeIUla. AHAJOTMYHBIM 00pa3oM, B HEKOTOpBIX Npumepax cucrema 314
JOCTaBKA DSHEPrMHM MOXET HCIOJb30BaTh TEIUIONEPENAOIY0 Cpeny, KOTOpasl sIBJISIETCs
TEIUI0AKKY MyJIMpYoIIel cpenoli cuctemsl 304 akky MyJIMpOBaHUsA Temja. B HEKOTOPBIX Cilydasx
cucrema 304 akKyMyJIMPOBaHHUS TEIUIAa MOXKET HAXOAUTHCA B NMPSIMOM >KMJKOCTHOM KOHTAKTE C
cucteMoil 314 nocTaBku SHEPruu.

[0078] Cuctrema 304 akkyMyJIMpPOBaHUs TelJla HAXOMUTCS B TEIUIOBOM COOOLICHUU C
sanepHbIM peaktopoM 302 mocpeAacTBOM cucTeMbl 312 mepemauu SHEPruu, KOTOpask MOXKET
HaXOAUTHCS B TEIJIOBOM KOHTAKTE C iIepHBIM peakTopoM 302 u cucteMol 304 akky My TMPOBaHHUS
TeIia TMOCPENCTBOM TeriooOMeHHUKOB. Cucrema 312 mepenayu SHEPruU MEPenaeT TEIUIOBYIO
SHEPruro, OOBIMHO Yepe3 M30JHMPOBaHHBIE TPyOOmpoBoAbl, B cucteMy 304 akKyMyJIHPOBAaHUS
TEIUIa, /1€ TETUIOBAst YHEPT Ul HAKATUTUBAETCS 0 TEX IOp, TIOKa OHA HE MMOHAAO0HUTCS.

[0079] Cucrema 304 akKkyMyJIHpOBaHUs TeIla HaXOOUTCA B TEIUIOBOM COOOIIEHHU C
cucremori 306 mpeoOpa3oBaHUsl 3HEPTUH, HANPHMEP, MOCPENCTBOM CUCTeMbl 314 nocraBku
sHepruu. Cucrema 300 mpeoOpa3oBaHHUS HSHEPTrUM MOXKET UMETh JOOOW MOAXOASIIUNA THIT
M3BECTHOH B HACTOSIIIEE BPEMsI TEXHOJIOTUH HIIH TEXHOJIOTHH, KOTOpast OyieT pa3padoTaHa Mo3ixe,
KOTOpasi crnocoOHa MpeoOpa3oBbIBATH TEIUIOBYIO HEPTUIO B IOJIE3HYIO 3HEPTUI0 B JIPYyroi
¢dopmel. B HexoTopbIx mpuMepax cucrema 306 npeoOpa3oBaHUs SHEPTHH UCIONb3YET MapOBYIO

TypOuHy, KOoTOpass MoxeT paboraTe mno uukiay PaHkuHa, a1 npeoOpasoBaHHs mapa B
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MEXaHHYECKYI0 padoTy. Bo MHOrMX citydasx map NMpOXOAMT uepe3 MapoBYIO TypOHMHY, KOTOpas
BpAllaeT BaJl FeHEpaTOpa JJIs BBIPAOOTKHU SJIEKTPUIECTBA.

[0080] Cucrema 314 nocTaBKM OSHEPrud MOKET NPEACTABIATH COOOH JHOOYIO
HNOAXOSIIIYI0 KOMOMHAIMIO TeIuIonepenaromero obopyaoBanus. B HEKOTOpBIX Ciydasx OQUH
VTN HECKOJIBKO TeIUIOOOMEHHHUKOB CBS3aHBI C KaXKIOH U3 cucTeMbl 304 akKy MyJIMPOBaHMS TEIUIa
u cucteMbl 306 npeoOpa3zoBaHusi SHEpruu. Pabouas Tekydasi cpena, MMeroIascs B cucreme 314
JOCTaBKU SHEPTHH (HAMpHUMEpP, B KOHTYpe TEKyuell Cpelbl), MOJy4aeT TEIUIOBYI) SHEPTHI0 OT
cucteMbl 304 aKKy MyJIHPOBaHHS TEILIA B OAHOM HMJIH HECKOJIBKUX TEINIOOOMEHHHUKAX, CBS3aHHBIX
¢ cucreMoi 304 akKyMyJHUpPOBaHUs TeIsIa, U AOCTABIAET TEIJIOBYH 3HEPrur0 B cucremy 306
npeoOpa30BaHuUs SHEPTUU B OTHOM HJIM HECKOJIBKHX TEIJIOOOMEHHHKAX, CBSI3aHHBIX C CUCTEMOHN
npeoOpazoBanusi sHeprun. Cucrema 314 1OCTaBKM HEPTUH MOXKET HCIIOJIB30BaTh JHOOYIO
MOIXOMALIYIO PadOUyIO TEKYUYIO Cpey, KaKk OMMMCAHO B HACTOSIIIEM JTOKYMEHTE.

[0081] Cucrema 306 mpeoOpa3oBaHUsI SHEPTUM MOXKET OBITh COCOUHEHA C BHELIHEH
Harpy3koi 308 ¢ momompro cucteMbl 316 nepenaum 3Hepruu. BHeIHsAs Harpyska MOXKET
NPEACTAaBIISITH COOOW KOMMYHAJIBHYIO 3JIEKTpUYeckyro ceTb. Cucrema 306 mpeoOpa3oBaHwHs
SHEPTUU MOXKET JOCTABIIATD BBIPAOOTAaHHY IO SJIEKTPOIHEPTHIO B SIEKTPUUECKYIO CETh, HAIIPUMED,
IO BBICOKOBOJIBTHBIM MEPEAIOLINUM JIMHUAM, KOTOPBIE MEPEHOCSAT MOLIHOCTb OT CHUCTEMBI
npeoOpa3oBaHsl SHEPrMM B LEHTpbl mnorpednenus. IIpumeuarenbHo, uyTto cuctema 306
npeoOpa3oBaHusl SHEPTUH yAAJEHa OT siepHOro peakropa 302 M BO MHOTHX CIIy4asix HAXOJUTCS
3a mpenenaMu rpaHuibl 310 simepHOro 0ObekTa, a BO MHOTHMX CJIydasiX TaKXKe HAaXOAHMTCS 32
npenenamu 3233. Kak onucaHo, siaepHbiii peaktop 302 otaeneH oT cucteMbl 306 mpeoOpa3oBaHust
SHEPruH, MPU STOM JIOObIE HEUCHPABHOCTH B cucTeMe 306 mpeoOpa3oBaHUS SHEPTUU HE
OKa3bIBAIOT OTPULIATEIBHOTO BO3ACHUCTBHS Ha siAepHbIil peakTop 302, u HaobopoT. PakTHUECKH,
Jake Korja siiepHblil peaktop 302 0CTaHOBJIECH, HAPUMEP, AJIsl OOCITY KUBAHHS WIJIH TO3ATPABKH,
cucremMa 304 akkyMyJIMpPOBaHHUs TEIJIA MOXKET MPOAOKATH MOAABATH TEIUIOBYIO SHEPTHIO B
cuctemy 306 npeoOpa3oBaHUs SHEPTUU IS TIOJAYH SJIEKTPOIHEPTUH HA BHEIIHIOK HATPY3KY.

[0082] OTHOCHTENBHO HU3Kas CTOMMOCTb cuUcTeMbl 304 akKyMyJHUpOBaHUs TeIuia IO
CPaBHEHHMIO C aTOMHOW TeruioBoi crtaHumedl 200 crmocobcTByeT pacmmpeHuro cuctemsl 304
AKKyMYJIUPOBAHHUS TeIJIa ¥ YMEHbIIEHUIO MaciTaboB aTOMHOM TeruioBoit ctaniuu 200. Kpome
TOTO, B CJIyHasiX, KOr/ia HCIIOJIb3YETCs MEPEHOC TeIlIa MPYU HU3KOM JaBJIEHUH (HaIIpuMep, pacIuiaB
COJIM B Ka4e€CTBE TETUIOHOCHUTEISI) OTHOCUTENbHO Aoporoe obopynosanue 306 mpeobpa3zoBaHMs
SHEPruM yCTAHABJIMBAETCS yAAJIEHHO Ha SAEPHON TeruioBoit ctanimu 200, e OHO MOXKET OBITh
CIPOEKTUPOBAHO Oonee >PPeKkTUBHO U Oe3 HeOOXOAMMOro PeryJMpOBaHMs, €CIM OHO ObLIO

NOCTPOCHO Ha AACPHOM oObekre. B HACTOAIEM OINUCAHUHU TEPMHH «HHU3KOC MOABJICHUC)
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UCTIONBb3Yy eTCs il 0003HAYeHMs AaBJIeHUH HIpke npubnusuTensHo 3,5 MlIla.

[0083] Kpome Toro, B Tex ciiyuasix, KOrZla HET CHCTEM BBICOKOTO JaBJICHUs (HampuMmep,
Oonee npubmmsurensHo 3,5 Mlla), cBs3aHHBIX ¢ simepHbIM peaktopoM 302, 333 MokeT ObITh
MHHUMH3HPOBAHO, a PACCTOSIHUS MEPEHOCA TeIla MOTYT ObITh YMEHBLIEHbL. B HEKOTOpBIX
ciydasx cucrema 304 akKyMyJHPOBAaHHS TEIUIA MOXET OBITh YCTAHOBJIEHA PSAOM C SAEPHBIM
00BEKTOM, HO 3a mpeaenaMu rpaHuibl 310 o0bekTa. ITO MUHUMHU3UPYET PACCTOSIHUE TIEPEHOCA
Teljia, COXpaHsss Inpu 5TOM cucteMy 304 akkyMynaupoBaHus Temna U cucremy 306
npeoOpa3oBaHus SHEPTUM 3a Npenejiamu rpaHuibl 310 u saepHOro o0bekTa BHE Cepbl MPaBU
SIIEPHOTO PETYJIMPOBAHUS.

[0084] IToka3auHbii Ha Dur.4 sigepHbIid peakTop 302 MOKET OBITH AHAJIOTUYEH PEAKTOPY,
ONMMCAHHOMY CO CChUIKOM Ha ®ur.3, u coenuHeH ¢ cucteMon 304 akkyMyJIMPOBaHMs TEILIA,
KOTOpasi MOXKET OBbITh 1O CYINECTBY aHaJOrm4yHOH cucteme 304 akKyMyJIHpPOBaHUS TEIUIA,
nokaszanHoi Ha @ur.3. AnepHblii peakTop 302 TakKe MOXKET OBITh COSMHEH CO BCTIOMOTaTeIbHOM
cucremoint 402 akkyMyaupOBaHUs Teria. B HEKOTOpBIX ciydasx cucrema 304 akkyMyJTMPOBAHHUS
TEIUIa MOXKET, HEOOSI3aTeNIbHO, HAXOIUTHCS B TETUIOBOM KOHTAKTE CO BCIIOMOTaTEIbHON CHCTEMON
402 akkyMmynupoBaHus Tera. SAnepubiii peaktop 302 MOXKET OBITh BBIOJIHEH C BO3MOXKHOCTBIO
NepeHoca TEIUIOBOM SHepruu Kk cucreme 304 akkyMyJIUPOBAaHUsSI TEIIa, BCIOMOTraTEIbHOU
cucreme 402 akKyMyJIUpOBaHMsI TEILIA UIH K TOU U APYyTrON CUCTEME.

[0085] Cucrema 304 axkkyMyJaupOBaHHUsl TeIula COeAMHEHa ¢ cucremoi 306
npeoOpa3oBaHus SHEPTHH, Kak ObLJIO OMHCAHO paHee B HacrosimeM nokymenre. Cucrema 306
npeoOpa3oBaHus SHEPTUU COEAMHEHA ¢ BHEIIHeH Harpy3koi 308, koTopas MoxkeT ObITh JH000i
Harpy3KoM, TAKOW KaK 3JIEKTpUUECKasl Harpy3Ka WIH TeIJIOBasl Harpys3Ka.

[0086] BcmomorarenbHblii akkymyssaTop 402 Teruia MOKeT OBITh YCTaHOBJIEH 3a
npenenamu rpaHunbl 310 spepHOro 00BEKTa, KaK MPOWJUTIOCTPUPOBAHO, HIJIM B HEKOTOPBIX
CJIydasix MOKET OBbITh YCTaHOBJIEH B mpezaenax rpaHunbl 310 symepHoro odbekra. B HEKOTOPBIX
BAPUAHTAX BBIOJIHEHUS €T0 (PYHKLUS 3aKIF0YAETCS B YIIPABICHHH TEMIIEPATy PO TEKyUel cpebl
B 00paTHOI MarucTpajy U BXOJA B AKTUBHYIO 30HY B siiepHOM peakrope 302. Ecnu ecth pazHuia
mexay (axrmueckum Tin w0 okupmaembIM  Tin, CHCTEMa YHPABJICHUS PEAKTOPOM MOXKET
WHULIMAPOBATh MU3MEHEHHE PEAaKTHUBHOCTH C Y4Y€TOM pas3HULbl Temmeparyp. Hanpumep, ecnu
TEeMIIepaTypa Ha BXOAE B aKTUBHYK 30HY BBILIE O>KMIAE€MOH, CUCTEMA YIIPABJIECHUs] PEAKTOPOM
MOYET CHU3UTh PEAKTUBHOCTD, YTOOBI yUeCTh 00JIee BBICOKYIO, U€M OXKHIAIOCh, TEMIIEPATYPY Ha
BXOJIE.

[0087] BcnomorarenbHbiii akkymynsatop 402 Termsa MoxeT ObITh TNpenHa3HAYEH

KOHKPETHO JIA 3TOTrO PEAKTOpa U HCIIOJIb30BATHCA OJIA YIIPABJIICHUS U / wunu CTa6I/IJ'II/I3aI_II/II/I
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TEMIIepaTypbl Ha BXOJE€ B aKTHBHYIO 30Hy. Hampumep, BciomorarenbHblli akkyMyssitop 402
TEIUIa MOJKET HAaXOAUTHCS B TEIUIOBOM COOOLIEHHM C NMEPBUYHBIM KOHTYPOM TEIJIOHOCHUTENS
BHYTpH Kopiyca peakTopa. [IockobpKy nepBUYHBIN TEMJIOHOCUTENb UMEET TEMIIEPATY Py, KOTOPast
ornuyaercss OT oxunaeMoro Tin, BCOMoOraTenbHbIl akkymyjaatop 402 Temna MOXKeT
B3aMMOJIEHICTBOBATh C IEPBHYHBIM KOHTYPOM TEIUIOHOCUTENS Ui AOOABIEHUs TeIula B
NEPBUYHBIA KOHTYP TEIJIOHOCUTENS WK OTBOAA U3 Hero tema. I10cKoapKy nmepBUYHBIN KOHTYP
TETJIOHOCHUTENIS] B3AUMOIEUCTBYET ¢ padoUeii TeKyUeli CpeIoil BCIOMOTaTEIbHOTO aKKy My JIATOPa
Teljla, B pe3yJbTaTe IEPBUYHBIM TEIUIOHOCUTENb JOCTUIaeT TEIUIOBOIO pABHOBECHUS C
JOTOJHUTENBHBIM TeIIoHOcUTeNneM. KOHTponupys TeMnepaTypy NEPBUYHOIO TEIUIOHOCHUTEI,
pPEaKTUBHOCTP B AaKTHBHOH 30HE CTaOWJIM3HPYETCs, a JOOble €CTECTBEHHbIE KOJeOaHUs
CIJIAXKUBAIOTCSI.

[0088] B HekoTOpBIX MpHMepax BCIOMOraTeNbHbIN akky MyJiaiTop 402 Tenjia HaXOAUTCS B
HETIOCPEACTBEHHOM TETUIOBOM COOOIIEHNH C siAEPHBIM peakTopoM 302, Hanmpumep, 3a CUET TOrO,
YTO 4YacTb TEIUIOBOH OSHEPruU SIAEPHOIO PEaKkTOpa HAMpaBiIse€TCsl BO BCIIOMOIAaTeNbHBIN
akkymyJssitop 402 terua. B apyrux mpumepax BCIOMOrarTenbHbI akkymyJssarop 402 Ttemna
HAXOJUTCS B TEIUIOBOM COOOINEHUH ¢ cucTeMoil 304 akKyMyJIMPOBaHUs TEIUIa, IPH 3TOM YacCTh
TEIUIOBOM JSHepruu oOT cucrteMbl 304 akKyMyJaupOBaHMsl TeIUla HAaNpaBisieTCs  BO
BCIIOMOraTeNbHbIA  akkyMyysATop 402 Temna s UCHOAB30BaHUS IPU  PEryJMPOBAHUU
TEMIIEpaTyPbl HA BXOJ€ B aKTUBHYIO 30HY SIIEPHOTO PEAKTOPA.

[0089] Crnenmanuct B AaHHOW O0JACTM TEXHHMKH JIETKO MONMET, KaK 3TH pa3jMYHbIC
CHCTEMbI MOTYT HaXOIUTHCS B TEIUIOBOM COOOIIEHHH APYT C APYTOM M HCIIOJNB30BATBHCS AJIS
peryJIMpOBaHUs TEMIIEPATY Pl HA BXO/IE€ B AKTUBHYIO 30HY.

[0090] Ha ®ur.5 npousutrocTpupoBaHa aToMHas TeruioBas craHuus 500, koTopasi MOXeT
OBITh TIO CYIIECTBY TaKOW k€, KaKk ObLUIO OMUCAaHO Bblme. [IprMedarenbHO, YTO B HEKOTOPBIX
KOHCTPYKLHUSIX ~PEaKTOPOB HET HEOOXOAMMOCTH IOJIaraTbCsi Ha OOOpyAOBaHHE IS
MaHHUITY IUPOBAHMS TSDKENBIMU TEIUIOBBIASISIOMMME  cOopkamu. Hampumep, B peaxTope
0acceifHOBOro THUIMA, TAKOM KaK PEaKTOp Ha PACIUIABICHHOW COJH, HET TEeIUIOBBIAEISIOIINX
CTep)KHEH WM TEIJIOBBIASISIOMIX COOPOK, KOTOpPble HEOOXOAWMO XPaHUTh, IMEPEMEINaTh,
BCTABJISITh WJI U3BJIEKATh U3 aKTUBHOM 30HBI peakTopa. CrenoBarebHO, 30Ha 204 obparueHus ¢
TOTIIIBOM MOJKET OBITh 3HAUUTEJIHO Y MEHBIIEHA IO pa3Mepy MO CPABHEHHUIO C 30HOM oOparieHus
TPAAULMOHHOW ATOMHOM DJJIEKTPOCTaHUMU. bojee TOro, MHOrMe KOHCTPYKLHMH PEaKTOpPOB
OCHOBAaHBl Ha TOIUIMBHBIX LUKJAX, TapaHTUPYKOIIUX HEPACIPOCTPAHEHUE IEJSLINXCS
MaTEPHAJIOB, HAIPUMEpP, PEAKTOPBI-CAMOEIbl WJIM PEAaKTOpPbl HA PACIUIABJICHHOW COJHM, U HE

00s13aTeNbHO JOJDKHBI BKIFOUATh 30HY 204 oOpaieHust ¢ TOIUIMBOM B 3alUTHYIO 30HY. B 3THx
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BapUAHTAX BBIMOJIHEHUS 3alUTHAs 30Ha 206 MOXKeET ObITh HAMHOTO MEHBIIIE U BKIIFOYATh TOJBKO
SIIEPHBIN PEAKTOP U MEHbLINE MOACUCTEMBI peaKkTopa. DTO NPUBOAUT K 3HAUYUTENBHO MEHbIIEH
3alUTHON 30He 206, YTO, B CBOK Oudepenb, NPUBOAUT K Oojiee HU3KUM 3aTpaTaM Ha
CTPOUTEJIBCTBO, JINLEH3UPOBAHUE U SKCIUTYy aTALIUIO.

[0091] Kpome Toro, 3amuTtHas 30Ha 206 MeHbIIEro pasMepa MPUBOJUT K MEHbIIEMY
oxBaty rpaHuilel 310 oObekTa. bonee TOro, B TeX KOHCTPYKLHUSAX PEAKTOPOB, KOTOPBIE MO CBOEH
npupoze 6e3onacHsl, rpaauna 210 o6bekTa MOKET OBITh MUHUMH3HPOBAHA, & TAKIKE MOJKET OBITh
MuHuMHu3upoBaHa 3233. B HekoTopbIxX ciyuasx rpaHuia 323 cosnanaet ¢ rpanureii 210 saepHoro
O00BEKTa, WM B HEKOTOPBIX cliydasx 323 Haxomurcs B mpepenax rpanuipl 210 odvekra. 10
no3BosisieT cucreme 208 akkyMyJupoBaHUs Teruia U / wim cucteme 212 BbIpaOOTKH SHEPTrUU
pacrionaratbcs 3a npeaeaamu rpasuibl 210 odbekTa, OyAydH pacnoIOKEHHBIMA OTHOCUTEIBHO
6mu3ko k rpanune 210 oObekTa Ayl YMEHBIICHUS! PACCTOSHUS Nepefadyn Teria cuctemon 214
nepenadyy SHEPTUH.

[0092] Kak mnpoMJUIIOCTPUPOBAHO, akkyMmyjaTtop 208 Temja MOXKET HaXOAWTHCS B
TEIUIOBOM COOOINEHNH C OJHOW WM HEeCKONbKMMH Harpy3kamu 510. Hampumep, cucrema 208
AKKyMyJIUPOBAHMUsSl TeIUIa MOXET JOCTAaBJATb TEIUIOBYIO JSHEPrHI0, CPEeOUu MpOodero, s
MPOMBILIEHHOTO HarpeBa 512, HeHTpann30BaHHOTO TeruiocHaOxeHus 514 uam BbIpaOOTKH
sHepruu 212.

[0093] IIprmeHeHus: TPOMBIIIITIEHHOTO Harpesa 512 pasHooOpasHbI U TPeOYIOT TeIuia npu
pasnuuHbIX TemmepaTtypax. IIpumeHeHHe NPOMBILUIEHHOTO TEIJIa MOXKET BKJIIOYaTh HAarpes
TeKy4el CpeJbl, HApuMep, AJsl IPUTOTOBJICHHS ITUIIN, XMMUYECKOE IPOU3BOACTBO, PUGOPMUHT,
TUCTWULIUIO, THUAPOOYUCTKY, TNPH KOTOPBIX TPEOYIOTCS TeMIepaTypbl B JHANa3OHE OT
npubmusuTensHo 110 °C no mpubnusutenbHo 460 °C. AHAJOTHYHO, MPOLECCH OTBEPIKISHHS U
(opMOBaHus1, HAIPUMEP, sl TOKPBITHH, TIPOU3BOACTBA MOJIUMEPOB, IMATHMPOBAHUS, SKCTPY3UH
U T.IL, TpeOYIOT Harpesa B AuanazoHe oT npuommurenabHo 140 °C no mpubmumsurtensHo 650 °C.
Jlpyrue mporecchl BKJIOYAIOT (POPMOBKY JKejle3a, IUIABKy M NPOM3BOACTBO CTANH, a TAKKe
NPOM3BOACTBO IUIACTMACC U PE3UWHBL. DTO MPOMBIIUIEHHOE TEIJIO MOXET 00eCreunBaThCs
cuctemoii 208 akKyMyJIUpOBaHUsSI TEIUIa, €CAM HEOOXOMMMO, TO KAaueCTBY M KOJIUYECTBY B
COOTBETCTBUH C KOHKPETHBIMH TPEOOBAHUSMH K MPOMBIIUIEHHOMY Teruty 512.

[0094] LlenTtpanu3oBaHHOe TeruiocHaOkeHue 514 mnpencrapnsier coboOl  cuCTEMy
pacripenesieHust Teria OT LHEeHTPAJIM30BAHHOIO HCTOYHHUKA Yepe3 CUCTEMY H30JHPOBAHHBIX TPYO,
HarpuMep, Ui KOMMEPUECKHX U JKUJIBIX CHUCTeM OTOIUIEHHs (Hampumep, Uil OTOIUICHHS
NOMEINEHUI M HarpeBa BOABI). JTO TEMJIO OObIMHO MMEET TeMIepaTypy B AMana3zoHe Ooiee

HU3KHX TEMIIEpaTyp M MOXKET, NPU HeOOXOOUMOCTH, ObIThb olecredeHo cucremon 208
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AKKyMyJIMPOBAaHUS TEIUIA.

[0095] Kak yxe oOcysxkmanoch, cuctema 208 akKyMyJHMPOBaHHUs TEIUIa MOXKET OBITh
CO€IMHEHA C YCTAaHOBKOH 212 BBIpaOOTKH 3HEPIHHM, IPU 3TOM TEILUIOBAst SHEPTHsl cucteMbl 208
aKKyMYyJIMPOBAHUS TEIIa MOKET UCIIOJIb30BAThCS AJIs1 FeHEPUPOBaHUs ek TposHeprun. Cucrema
212 BeIpaOOTKH SHEPTUU MOKET BbIPAOATHIBATh HJIEKTPOIHEPTHUIO TIO 3aMpPOCy, a CleOBaHKE 3a
Harpy3koi oOecreunBaeT OTCIIeKUBAHHE MOTPEOHOCTEH B 3JIEKTPUUECKOW cetn. Bo MHOrux
cnydasx cuctema 212 BbIpaOOTKH 3Hepruu OyAeT MPOU3BOAUTH OTPaOOTAHHOE TEIIO, TO €CTh
TEIUIO, KOTOPOE HE UCTIONb3YETCsl Ul TeHepaunu 3ekTposHeprun. OHO MoxeT ObITh B (hopme
mapa 1nocJje TOro, Kak OH MpOIIeNT Yepe3 MapoByo TypOHHY. DTO Tak Ha3bliBaeMoe OTpabOTaHHOE
TEIUIO MOXET OBITh PELUPKYJHUPOBAHO, HANPHUMEP, A OOECTeYeHHs LEHTPATM30BAHHOTO
TETUIOCHAOKEHHSI, KOTOPOE OOBIMHO cliefyeT Oojiee HU3KUM TEMITePaTyPHBIM TPEOOBAHUSM, YEM
3amadd  Ans BbIpaOOTKM dHepruw 212 wiM mpomblnuieHHOro Tteria 512, AHamOrH4HO,
oTpaboOTaHHOE TEIIO OT 3a/Jad MPOMBIIUIEHHOrO Termiaa 512 MOXHO yJNaBIuBaTh W / WIH
PEeLMpPKYIHUPOBATh [JIs1 OOECTeUeHHst Terla Uil APYTHX LeJel, TAKUX KaK [EeHTPAIU30BAaHHOE
TeIUIOCHA0KEHHE, WIIM BO3BpAIlaTh B cucTeMy 208 aKKyMyJIMPOBAaHUS TEILIA.

[0096] B HEKOTOpBIX BapUaHTax BBIMOJHEHUS cucTema 208 akKyMyJUpOBaHHS TeILIa
crioco0Ha o0ecTeYnBaTh TEIUIOBY IO SHEPTHUIO [T BCEX TpeOyeMbIX Harpy30K OIHOBPEMEHHO. JTO
MOXET OBITh JTOCTUTHYTO IyTEM YBEIMYEHHMs pasMepa akKyMyJsITopa Terjia 10 pa3sMmepa,
crniocoOHOro obecrnednTh MOTPEOHOCTh B TEIUIOBOH SHEPrMU OT BCEX OXKHIAAEMBIX HArpy3o0K.
ITockonbKy HAarpys3KH sIBJISIOTCS IEPEMEHHBIMHU, HATIPHMED, LIEHTPATHN30BAHHOE TeIUIOCHAOKEeH e
514 nonw3yetcs 6osee BHICOKUM CIIPOCOM TP O0JIee HU3KUX TEMITEPATY paxX OKPY KAIOLIEH Cpebl,
a BbIpaOoTKa 212 sHepruM, Hampumep, A JOMAIIHETO HCIOJIb30BAHUS, YBEIUYUBACTCS B
TEYEeHHE JIHS W YMEHBINAETCs HOUbI0, cucremMa 208 akKyMyJMPOBAaHMS TeIUla MOXET OBITh
paccyMTaHa U BBIMOJIHEHA C BO3MOXKHOCTBIO 00€CTeueHHs BCeX HEOOXOAMMBIX JJIsl Harpy3ku 510
TpeOOBaHUIA.

[0097] Cuctema 208 akkyMyJUPOBAHUS TeIJIa MOXKET COAEPIKATh OOJIBLIOE KOJIMUECTBO
XPaHUJIMIL, COEAMHEHHBIX BMECTe. JTH XPAHWUJIMILA MOTYT HUMETb OAMHAKOBBIE WIIM pa3Hble
TEIJIOAKKY MY JIUPYIOIIHE CPEAbl U MOTYT MOAAEPKUBATHCS IIPU PA3HBIX TEMIEPATy pax, KOTOPbIE
Jqy4lle NOAXONAT IJIsl Pa3sHbIX TEIUIOBBIX HArpy3ok. Hampumep, mis HEKOTOpBIX 3amad 512
NPOMBIIIJIEHHBIX Teruia TpedyeTcs: Temneparypa, npesbimaromas 800 °C. B 3Tux ciydasx OmHO
WIM HECKOJbKO WHIMBUAYAJbHBIX XPAHWIMIL MOIYT XPaHUTh TEIUIOBYIO 3HEPTHUIO,
npesbimaroinyto 800 °C, 115 JOCTaBKU K 3TUM BBICOKOTEMIIEpATy pHbIM Harpy3kaM. AHaJOTHYHO,
OIHO WJIM HECKOJbKO WHAWBUIAYAJIbHBIX XPAHWIMIL MOTYT IOCTaBISATb OTHOCUTEJIBHO

HU3KOTEMIEPAaTypHYIO TEIUIOBYIO 3Hepruro, Hampumep, ot 100 °C pgo 300 °C, nHarpyskam,
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TpeOyrommm Oosnee HHU3KHX Temrepatyp. KOHEYHO, B OTHENBbHBIX XPAHWIUIIAX MOTYT
UCTIONIb30BAThCA Pa3Hble TEIUIOAKKYMYJIUPYIOIINE CpPeZbl, CIELUANIbHO pa3padOTaHHbIE IS
paboThI pu TpeOy eMBIX TEMIEpPaTypax.

[0098] Hampumep, BBICOKOTEMIIEPATYPHOE XPAHWIMIIE MOXET MCIOJIb30BaTh pacIUiaB
coJiell B KaueCTBE TEIUIOAKKYMYJIMPYIOIIEH Cpenbl, COCTaB KOTOPOH MOKET OBITh TEPMHYECKH
ctabunbhbiM 10 1000 °C mnm Beine. HuskoTemnepaTtypHOe XpaHWIMINE MOXKET HUCTIONIb30BATh
BOJY B KaueCTBE TEIJIOHOCHUTEJIS M3-3a €r0 BBICOKOU TermioeMKkocTu (npubmusurebHo 4,2 JIk /
(em*-K)).

[0099] Dur.6 wumuOCTpUpPYET pa3iUYHblE MPOMBILUIEHHbIE MPUMEHEHUs TeIula, IJis
KOTOPBIX CHCTEMa AaKKyMyJHPOBAaHHUS TEIUIa MOXeT obecrnednBaTh TpeOyeMyr TEeIUIOBYIO
sHepruro. Kak mokaszaHo, JUid LEHTPAIM30BAHHOTO TerulocHaOkeHHs Tpedyercss Temreparypa
okoio 50 °C. Dto MoxeT ObITb 00ECIeYeHO CHCTEMOH aKKyMyJIMPOBAHMS TEIUId, UMEIOIeH
TEIUIOAKKYMYJIUPYIOLIYIO Cpeny, KoTopast crabuibHa npu Temriepatype okoso S0 °C, u ¢ yuetom
3¢ EKTUBHOCTH TEIUIONEPEaayy, TEIIOAKKYMYJIHPYIOIIAs Cpea MOKET MOINEPIKUBATHCS TMPHU
TeMIeparypax Bblle, 4yeM TpeOyemas TemIiepaTypa, IpPH 3TOM TEIUIOOOMEHHHUK MOXKET
HAXONWTBCS B TEIUIOBOM cooOmeHnn ¢ padodeil Tekydel Cpemoil LEeHTPaTM30BAHHOTO
TEIUIOCHAOKEHHsI, KOTOpasi MOXKET ObITh BO3YXOM, BOJOW, MAcClIOM WJIM KakOH-IHOO Apyroi
noaxondAmel pabodei Tekydel cperoi, B TeUeHHE 3aJaHHOIO BPEMEHHM, JOCTATOYHOIO I
HarpeBa paloueil Teky4eil cpemapl a0 TpeOyeMOH TeMmmeparypbl, AOCTATOYHOW IS
LIEHTPAJIN30BAHHOTO TEIIOCHAOKEHUSL.

[0100] BONBLUIMHCTBO SIAEPHBIX PEAKTOPOB, pabOTAIOIMUX CEeroaHs, padoTalT MpU
TEeMIepaTypax B HIDKHEH MOJIOBUHE (DUTYpPBI YepTeka, TO €CTh MeHee npudmmsurensHo 300 °C.
OTU siepHbIE PEaKTOPbl CHOCOOHBI aKKyMYyJHPOBATh TEILIOBYH) SHEPTHIO MPH TEMIIEepaType
npubnusuTesbHo 10 300 °C, YTO MOAXOAUT AJIST MHOTHX MPUMEHEHHH ¢ HU3KOTEMITEPATy PHBIMU
TEIJIOBBIMH HArpPy3KaMH, BKJIKOYasi IPOU3BOACTBO JJIEKTPOSHEPTUU.

[0101] OnHako st mpUMeHeHui Tema ¢ 0ojee BBICOKUMU TeMrepaTypamu (Hampumep,
Bhie 300 °C) TpaguIIMOHHBIE ATOMHBIE 3JIEKTPOCTAHILIUY C BOASTHBIM OXJIAXKIEHHEM He CTIOCOOHBI
CO3/1aBaTh TEMIIEpPaTypbl B 3TOM Auana3oHe. OQHaKO CyIIEeCTBYIOT s/IEPHbIE PEAKTOPbI, KOTOPhIE
paccuuTaHbl Ha paboTy Mpu TeMriepatype okojio S00-550 °C, koTopble MOIXOAT sl BRIPAOOTKH
TEIUIOBON SHEPTUH BILIOTH 10 MX pabouux temneparyp. Jlpyrue saepHble peakTOPbl PACCUUTAHbBI
Ha padoty mpu 750-800 °C u MoryT o0ecrednBaTh TEIIO B 3TOM AHAMa30He, MOAXOISIIEM IS
Oosiee BBICOKMX TEMIIEpPATyp B MpOMBIILIEHHOCTH. Eie apyrue peakTopsl CiocoOHBI paboTaTh
npu Temneparypax 1000 °C  wunm  BbllE U NOAXOAAT AN IOJYYEHUS  O4YEHb

BBICOKOTEMIIEPATYPHOI'O TCIJIA AJIS ITPOMBIIIJICHHBIX Lleﬂefl. PeaKTOpr TEPMOAACPHOTO CUHTE3A,
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KOTOpbIE, KaKk oxkumaercs, OyayT paboTaTh pH TeMIepaTypax B COTHU MHJUTMOHOB I'PalyCOB I10
Ienbcuro, Moryt obecneunBaTh TEIUIOBYIO SHEPIUIO JlaXKe BbIIIE, YeM SIEPHbIE PEaKTOPHI
TIEJIEHUSI.

[0102] Ha ®ur.7 npowmrocTpupoBaHa HHTErpUPOBaHHas dHepreTuyeckas cucrema 700,
B KOTOpOM cucrteMa 702 akKy My IMPOBaHUs TEIJIOBON SHEPTUU MOJIY4YaeT TEIIOBYIO S3HEPTHIO OT
6onbLIOro pa3HOOOpas3ust ICTOUHUKOB Teria. Cucrema 702 akKy My TMPOBaHHS TETIJIOBOM SHEPTUH
MOXKET OBITh MO CYIIECTBY TAKOMH ke, KaKk ObLIO OMUCAHO B HACTOSINEM JAOKyMeHTe panee. OnuH
WIN HECKOJIBKO SIIEPHBIX peakTopoB 704, 706, 708 MOryT HAXOIUTHCS B TEIUIOBOM COOOLIEHHH C
cuctemMoil 702 aKKyMyJMpOBaHUs TeIJIOBOW »sHepruu. Hanpumep, npu nocTpoeHHH
WHTETPUPOBAHHOW BHepreTudeckonl cucrtembl 700, Kak MOKA3aHO, €IWHCTBEHHBIN MEPBbIN
peakrop 704 MoxeT OBITh MOCTPOEH C HCIOJB30BAHHEM YK€ CYINECTBYIOLIEH TEXHOJOTUU
snepHBIX peakTopoB. Cucrema 702 akKy MyJIMPOBAHUS TEIUIOBON SHEPTUU MOKET ObITh COETUHEHA
¢ cucremoii 710 nmpeoOpazoBaHusI SHEPTUH, HATIPUMEP, IJIsI TPEOOPa30BaHKs TEIUIOBOI YHEPTUH B
3JIEKTPUYECTBO U JOCTABKH 3JIEKTPUYECTBA HA BHEIIHIOO HATPY3Ky.

[0103] B HexkoTOpbIX Cily4asix BTOPOH snepHblil peakTtop 706, TpeTuil sinepHblil peakTop
708 wiIM HECKONBKO SIAEPHBIX PEAKTOPOB MOIYT OBITH COeNMHEHbl ¢ 00miel cucremoin 702
AKKyMyJIUPOBAaHMsl TEIUIOBOW SHEPrur. B HEKOTOPBIX BapUAaHTAaX BbINNOJIHEHUs OAWUH WIH
HECKOJIbKO MCTOYHUKOB TEIUIOBOM SHEPTHU, KOTOPBbIE MOTYT ObITh JIOOBIMH U3 YHCIA SAEPHBIX
peakTopoB, cucteM 712 BeTpOBOM »JHEpruu, cucreM 714 COTHEYHON 3SHEPruH, CHUCTEM
reoTepMasIbHON SHEPTHH WK JTI000H KOMOMHALMY HCTOYHUKOB TETNIOBOH HHEPTUH, MOTYT ObIThH
o0BemUHEeHbl U COeNUHEeHbI ¢ cucTeMor 7002 akKyMyJIMPOBAHUSI TETUIOBOM SHEPTUU KaK 4acTh
MHTErPUPOBAHHON sHepreTudeckoil cucrembl 700. MCTOUHUKYN TENIOBONW SHEPIHUU NOCTABIISIFOT
TEIUIOBYIO SHEPTHIO B cucTeMy 702 aKKyMyJIMPOBaHHs TEIJIOBOW SHEPTHU C TIOMOLIBIO JIFOOOMH
NOIXOMALIEH TEXHOJOTMM M KOMIIOHEHTOB, KOTOPbIE MOTYT OBITh Pa3HBIMU Ui Pa3HBIX
VUCTOYHHMKOB TEIUIOBOM 3Hepruu. B HekoTOpbIX caydasx cucteMa 702 akKyMyJIHMpPOBaHMS
TETUIOBOW SHEPTUH Uil aKKYMYJIMPOBAHUS TETUIOBOH SHEPTHU HCIIONIB3YET PadOUyI TEKYyUyIO
cpeny, KOTopast MOXKeT ObITh TOH ke caMoi padoueli Tekyueil cpenoi, KOTopast HCIIONIb3y €TCs IS
TEIUIONEPeaoIel TeKy4Yel cpeabl sl JOCTABKU TEIUIOBOM 3HEPTUH OT UCTOYHUKOB TEIJIOBOU
3Hepruu k cucreMe 702 akKyMyJIUPOBAaHUs TEIJIOBON SHEPTUH.

[0104] ITo mepe TOroO, Kak ¢ TEUEHUEM BPEMEHH MOTPEOHOCTD B 3JIEKTPOSHEPTUH OA30BOU
Harpy3Kd YyBeIMYMBAeTCs, cucremy 702 aKKyMyJMpPOBAaHHUS TEIUIOBOM JSHEPrMU MOKHO
MacimTaOupoBaTh, YTOOBl YBEJIMYUTb €MKOCTb AaKKyMyJHPOBAaHMS TEIUIOBOW SHEPIHH.
AHanornyHbIM  00pa3oM, SiAepHbIE PEAKTOPbl TakKe MOryT ObIThb MacIuTaOMpOBaHBI,

MOZAEPHU3UPOBAHBI, YTOOBI HCIOIB30BATh MPEUMYINECTBA APYTONW TE€XHOJOTUH, MU XK€ MOTYT
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ObITh NOOABIEHBI TOTOIHUTENBHBIE PEAKTOPBI B KAU€CTBE UCTOYHHUKOB TeIIa U MOAKIIOYEHBI K
oOmeii cucrteme 702 akkyMyJIMPOBaHUs TEIUIOBOW 3Hepruu. B kadecTBe nmpumepa, MOKET OBITh
CKOHCTPYHPOBAH HATPUEBBIM PEAKTOp Ha OBICTPBIX HEHTPOHAX U MPUCOENUHEH K cucteme 702
aKKyMYJINPOBaHUs TEIJIOBOU 3Hepruu. 11o mepe yBennueHus crpoca OT BHELIHEH Harpy3ku 716
WIN N0 Mepe TOrO, KaK TEXHOJIOTUS sIIEPHBIX PEAKTOPOB JOCTUraeT YPOBHS TEXHOJIOTHYECKOU
TOTOBHOCTH, MOXKET ObITh CKOHCTPYHUPOBAH JPYTOH SIEPHBIH PEaKTOp U COCOMHEH C CUCTEMOMN
702 akkyMyJIUpOBaHMsl TEIUIOBOW sHepruu. Hampumep, peakTop Ha pacIUIaBI€HHOW COJIH,
HEeOOJBIION MOAYJIBHBII peakTop, OACCEHHOBBIH PEAKTOP C HATPUEM WU PEAKTOP APYTOro THUMA
MOTYT OBITh CKOHCTPYHPOBAHBI M MOICOEIUHEHBI K cucreme 702 akKyMyJIMPOBaHUS TEILIOBOM
SHEPruM, B JAONOJHEHHE WIM B KAadeCTBE aJbTEPHATUBBL, K CYINECTBYIOLIEMY pEaKTopy,
MOJKJIIOYEHHOMY K cucteme 702 akkyMyJIMPOBAaHUs TEINIOBON SHEPIUU.

[0105] Bo MHOrMx mpuMepax MOXKET ObITb CKOHCTPYHPOBAHO HECKOJIBKO SIIEPHBIX
PEaKTOPOB, KAXKIbIH U3 KOTOPHIX MMEET CBOM COOCTBEHHBIN YHHMKAJIBHBIN KOPIYC, KPBIIKY U
rpaHuLly oOBeKTa, MPH HTOM BCE, YTO HAXOIUTCA 32 FPaHULEH OOBEKTa, MOXKET OBITh OOIINUM IS
HECKOJIbKHX sepPHBIX peakTopoB. KoHEUHO, 1151 coennHeHus SIAEPHBIX PEAKTOPOB C CUCTEMOMU
702 akKy MyJIMPOBaHHUS TEIJIOBOIH SHEPTHH MOTYT UCIIOIB30BATHCS TPYOONPOBOABI U KilanaHbl. B
CHCTEME JOCTaBKU SHEPTUU MOTYT HCIOJb30BATHCS OOIIME WM Pa3Hble TEIUIONEPENaoLIne
Cpenbl Mg COEAUHEHUs SAEPHBIX PEAKTOPOB € cuctemou 702 aKKyMyJMpPOBaHUS TEIJIOBOU
sHepruu. brnarogapst HCIOIB30BaHMIO OOIIMX HESAEPHBIX KOMIIOHEHTOB YCTAHOBKH, TAKUX KaK
obmast cucrema 702 akKyMyJIMPOBAaHUS TEIUIOBOW SHEPruy, o0Inasi naposasi yCTAHOBKA, OOIINUH
nepeHoc Teria U obmas cucrema 710 mpeoOpa3oBaHUs SHEPTUH, HOCTUTAETCS TMOBBIIIEHUE
5(p(PEKTUBHOCTH 3a CYET yBeIW4YeHHs pasMmepa cuctembl 702 aKKyMyJIMPOBAaHUS TEIUIOBOU
SHEPTHH, BMECTO TOTO, YTOOBI CTPOUTD OTIEJIbHBIC ATOMHBIE 3JIEKTPOCTAHIMH IS 00eCTIeueHus
AIEKTPOIHEPIrHUeH, KaKaast CO CBOMMU COOCTBEHHBIMU HESIIEPHBIMU MOTPEOHOCTSIMH CTAHIIUH.

[0106] Ucnonb3oBaHEe HECKOJNBKHX PEAKTOPOB, COSMUHEHHBIX ¢ o0mel cucrtemoit 702
AKKyMYyJIHIPOBAHUSl TEIJIOBOH SHEpruw, OOeCHeunBaeT OMOJIHUTEIbHOE MPEUMYLIECTBO
NPOCTOTHI OOCIYKUBAHUS SACPHBIX peakTopoB. OAVH SACPHBIA PEAKTOP MOXKET ObITh OTKIFOYEH,
Harpumep, st 00CITy JKMBAaHUS WIIH ITepe3arpy3ky, 0e3 OTKII0OUeHUs BCell CUucTeMbl. B HEKOTOphIX
CJIydasix OJJHa WJIM HECKOJIbKO CHCTEM I'€HEPHPOBAHUS TEIUIOBON SHEPrHH (HAIIPUMED, SIACPHbIE
peakTopbl, cUCTeEMbl 712 BeTpOBOW 3HEPrUM, CUCTEMBbl 714 COJIHEUHOW TEMJIOBON SHEPIUH,
reoTepMajibHbIe CHCTEMbI U JIPYTHE) OTAENEeHbI OT CUCTeMbl 702 aKKyMyJIMPOBAaHHS TETUIOBOM
sHepruu U cuctembl 710 mpeoOpas3oBaHUsI SHEPrHH, TaK YTO OFHA WM HECKOJIBKO CHCTEM
TEIUIOBON SHEPIUU MOTYT OBbITh OTKJIIOUEHBI 0€3 BO3JEHCTBUS HA OCTaJbHOE 00OPYIOBAHUE WU

NPEepbIBaHUs MTOAAYH SHEPTUH HA BHEIIHIOK HArpy3Ky 716.
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[0107] B HekoTOpBIX MpUMepax TEIUIONEepPeaaoas cpeaa npencTapisieT coO0l pacriaB
COJIU BO BCEH DHEPreTUUECKOM CUCTEME, 3a UCKIIIOUEHUEM, BO3MOKHO, aKTUBHOU 30HBI, B KOTOPOU
MOXET HCIIONIb30BaThCs JII0OOH U3 psina TerwioHocurenei. Hampumep, cucrema 214 nepenaun
SHEPIUH, KOTOpas nepenaeT TeIUIOBY SHEPTUI0 OT aTOMHOMN TeruioBOM ctaHuuu 704 k cucreme
702 axkyMyJIUPOBAaHUs TEIUIOBOM SHEPIUH, MOXKET UCIIOJIB30BATh PACIUIAB COJIU B KAYECTBE CBOEH
paboueii Tekyueill cpenpl. AHAJIOIMYHO, TEIUIOAKKYMYJHMpyIOLas cpena B cucteme 702
AKKyMYJIMPOBAHUSI TEIUIOBOW SHEPTUU MOXKET TaKkke ObITh PACIUIABJIEHHOH COJIBIO, KOTOpas
MOJKET OBITh TOH K€ COJIbIO, UTO W padodvasi TeKkydasi cpena cuctembl 214 mepemadu SHEPrUu.
Kpome Toro, cucrema 216 pocrtaBku 5HEpruu, KOTOpas nepefaer Temuo OT cuctembl 702
aKKyMYJIUPOBAaHUS TEIUIOBOH 3Hepruu k cucteme 710 mpeoOpa3oBaHHs SHEPTUH, TAKKE MOXKET
OBITh pacIuIaBIeHHON COJbI0. KOHEUHO, pacIiiaBieHHbIE COH, UCTIONb3YEMbIE BO BCEH CUCTEME,
MOTYT OBITb OTHOHM U TOM K€ COJIBI0 WJIM MOTYT MMETh Pa3Hble COCTaBbI, CIIELU(UIHbIC IS UX
MPEANOIaraéMoro HCIoJab30BAHMS.

[0108] Hampumep, kxorma cucrema 702 akkKyMyJHPOBaHUs TEIJIOBONW SHEPTrUU IOAAET
TEIUIO B HATPY3Ky LEHTPAJIM30BAHHOTO TEIUIOCHAOKEHMs, TPeOyeTcss OTHOCHTENbHO HH3Kas
TeMIieparypa, u coyib (Wiu apyrasi pabodasi Tekydasi cpeia), ClelHnajbHO pa3padoTaHHas st
obecrieueHnss Oonee HU3KUX TpeOyeMbIX TEMIIEPATyp, MOXKET HCIIOJNb30BaThCs B Ka4deCTBE
paboueil Tekyuell cpenbl Ui AOCTaBKH TEIUIA, MCIIONB3YEMOIO [JIsl LEHTPAIU30BAHHOTO
TETUIOCHAOKEHMSI.

[0109] Kpome Toro, K CHCTEME aKKyMYJIMPOBAHUSI TETJIA MOTYT ObITh MOKJIFOUEHBI TPy THe
(bopMBbI TETIOBOI SHEPTUH, TAKHE KaK COJTHEYHAs TEIUIOBasi SHeprust 714 win BETpOBasi SHEPTHsI
712. Bo mHorux cinydasx cucrema 702 akKyMyJHUpPOBaHHUs TEIJIOBOM SHEPIHMM HE 3aBUCUT OT
UCTOYHUKA TEIUIOBOM SHEPrUM W MOXKET ObITh MOAKIIOYEHAa K Psily Pa3jIMYHBIX THUIIOB
I'€HEPaTOPOB TEIUIOBOM SHEPrHH, HANMPUMEpP K JIFOOBIM M3 psia ATOMHBIX TEIUIOBBIX CTaHLIUM,
COJIHEYHBIX CTaHLIUN, BETPSIHBIX 3JIEKTPOCTAHLUH, reoTepMajbHbIX CTaHLIUN,
TUPO3JIEKTPOCTAHIMH, WIH TEIJIOTEHEPUPYFOLINX YCTAHOBOK APYTHMX TUIIOB.

[0110] ®ur.8 uzobpaxkaer WLTIOCTPATHBHYIO SHEpreTHIecKkyto cuctemy 800, B KOTOpOU
pPsiA UICTOYHUKOB TEIUIOBOM 3HEPTUU TEPMHUUYECKU COE€AUHEH ¢ cuctemMon 702 akKyMyJIMpOBaHUs
TEIUIOBON SHepruu. MCTOUYHMKAMU TEIUIOBOW SHEPrUM MOTYT OBbITh JIIOOBIE U3 psiAa CHCTEM
TEIJIOBOM 3HEPIrHH, TAKHUE KAaK TEIUIOBble yCTAaHOBKM 704 sAEpHBIX PEAKTOPOB, COJHEYHBIE
TEIUIOBbIE YCTAHOBKU 714, BeTpsiHble 3J€KTpOCTAaHUMHU 712 mnM yCTAaHOBKM APYroro THIIA,
BBIPaOaTHIBAIOIINE TETUIOBYIO SHEPTHUIO, HIIH JIF00asi KOMOMHALINS YCTAaHOBOK, BBIPA0aThIBAIOIINX
TEIJIOBY K0 SHEPTHUIO.

[0111] TenoBble sHEpreTUUECKUE YCTAHOBKH MOCTABJISIIOT TEIJIOBYIO SHEPTHIO B CUCTEMY
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702 axkKyMyJIupOBaHHUsl TEIUIOBOM 3HEPIHH, KOTOpPas HAKAIUIMBAE€T TEIUIOBYIO 3HEPTHUI0 C
MOMOIIBIO JIFOOBIX MOIXOASIIUX CPEACTB, TAKUX KAK 3BTEKTHYECKHE PACTBOPBI, MaTE€PHAJIbI C
(a30BBIM MEPEXOIOM, CIIIABBI C HHTEPBAJIIOM HECMEUINBAEMOCTH, CMECH METAJJIOB, MaTE€PUAJIbI
Ha OCHOBE LIEMEHTa, PaCIUIaBbl coyieil (Harmpumep, Cpeau IMpO4Yero, XJOPUAHBIE COJIM, HUTPAT
HaTpwst, HUTpAT Kajwust, Hutpat Kajbimst, NaKMg nin NaKMg-Cl), TBepabiii uiu pacriaBieHHbINR
KPEMHHUH WM KOMOMHALIMY 3THX WJIH IPYTHX MAaTepUaoB. B HEKOTOPBIX BApUAHTAX BHIMOJTHEHUSI
cuctema 702 aKKyMyJIUPOBaHUS TEIJIOBOH SHEPTrHUU HCIOJB3yeT pabodyrd TEeKy4yr Cpemny,
KOTOpasi aHAJIOTMYHA TEeKy4del cpefe, Nepenarolleil TeIUIOBYI0 SHEPIHI0, KOTOpas MOJydaeT
TEIJIOBY IO SHEPTUIO OT OJHON UJIN HECKOJBKHUX YCTAHOBOK, T€HEPUPYIOIIUX TEMJIOBYIO SHEPTHUIO.
B HekoTOpBIX ciydasx TeKydas cpefa, Mepefarolas TeIUIOBYIO 3HEPrur0, Takas ke, 4TO U
TEIUIOAKKYMYJIUPYIOIIast Cpena, U HaXOOUTCS ¢ HeW B POTOUHOM coolmmeHun. B 3tom npumepe
B HEKOTOPBIX CJIy4asX MOKET OTCYTCTBOBaThb IPOMEXYTOUYHBIM KOHTYp TeIulonepenadu, |
TEIJIOAKKYMYJIUPYIOIAsi CPeAa MOKET MOJIy4aTh TEIUIOBYK) 3HEPTrHI0 HEMOCPEACTBEHHO OT
YCTAHOBKH, BbIpaOaTBHIBAIOLIEH  TEIUIOBYKD SHEPTUI0, dYepe3 eNWHCTBEHHBIH KOHTYP
Temionepenayd. TeruioBble SHEPreTHYECKHE YCTAHOBKH MOIYT HAaxOOWUTBCS B TEIUIOBOM
coobenun ¢ cucremoi 702 akKyMyJIMPOBaHUS TEILIOBOW SHEPTHH Yepe3 OJUH MU HECKOJIBKO
TEIUNIOOOMEHHUKOB, HO B HEKOTOPBIX BAapUaHTAaX BBINOJHEHUS IJIsI KaXAOH TEerIoBOH
SHEPreTUYeCKON YCTAaHOBKM HCHOJb3YETCsl OTAENbHBIN TENJIOOOMEHHHMK, YTOOBI COEAMHUTH
TEIJIOBY 10 SHEPTeTHUECKY 0 YCTAHOBKY € cUCTeMOM 702 akkyMyJIMpOBaHUsI TEIJIOBOU 3Hepruu. B
HEKOTOPBIX CJIydasix 3TO MO3BOJSIET A00ABNATh WM yAausiTh u3 cuctemMbl 800 HECKOJBKO
HCTOYHUKOB TEIJIOBOW SHEPTUH 10 Mepe HEOOXOAMMOCTH.

[0112] B HekoTOpBIX BapuaHTaxX BBINOJHEHUs BCIIOMOTaTelbHas cujioBas cucrema 802
MOXeT OBITh COeMHEHa ¢ cucTeMol 702 akKyMyJIMpOBaHHs TeIuioBoi sHepruu. Cucrema 702
AKKYMYJIMPOBAHUSl TEIUIOBOM SHEPTMHU MOXKET BbIOOPOYHO MOJAaBATh TEIUIOBYIOD 3HEPTHIO BO
BCIIOMOTaTEJbHYK CHJIOBYIO cucteMy 802, KOTOpash MOXKET MCMOJb30BATh TEIUIOBYIO SHEPTHIO
Iy BBIpAOOTKHM SHEPrHM, HAmpuMmep, Uit OOecreueHHs »JJIEKTPOIHEpPrHeld OIHOro MU
HECKOJIbKUX siAEpHBbIX peakTopoB 704, 706, 708. B HEKOTOPBIX Ciydasx BCHOOMOraresibHas
cunoBass cucremMa 802 MokeT oOecreuuBaTh BO3MOXKHOCTh YEPHOTO IyCKa OJHOMY WM
HECKOJIBKUM SIIEPHBIM PEAKTOpaM. JTO MOXKET OOECNedHThb SAEpPHbIE PEAKTOPbI BBIACICHHOM
MOILHOCTBIO B CJIy4ae OTKJIFOUEHHUs SJIEKTPOSHEPTUU WM NPU 3aITy CKe SIIEPHOIO PEAKTOPa, AAXKE
KOT/Ia 3JIEKTPUYECTBO M3 3JIEKTPUYECKOH CETH HENOCTYNMHO. DTO OOECHeuMBAaeT AAbHEHIIYIO
Pa3Bs3Ky SAEPHBIX PEAKTOPOB OT HESAEPHBIX OOBEKTOB CTAHILMHM M OOECIEUMBAET Pa3BA3KY OT
anekTpudeckoit cetu. Koneuno, BciomoraresbHas cuiioBast cucreMa 802 MoxeT obecreunBaTh

pe3epBHOE MUTAHUE AN JIOOOH U3 3JIEKTPOCTaHLUI, TeHepUPYIOIIUX TEIUIOBYH) 3HEPTHIO,



34

cucteMbl 702 akKyMyJIMPOBaHHs TEIUIOBOH SHEPrHMM WM JHOOOH APyrol CHCTEMBI, KOTOpas
U3BJIEKAET BLITOAY U3 HEMPEPBIBHOIO PE3EPBHOIO MUTAHUS.

[0113] Cucrema 702 akkyMyJaupOBaHHUs TEIJIOBOM SHEPIrUU MOXKET HAXOAMUTHCS B
TEIUIOBOM KOHTaKkTe ¢ cucteMoit 710 mpeoOpa3oBaHusi JHEPrUH, KOTOpas MOXKET BbIpabaThIBATh
SHEPTUI0 JUIsl BHEIUHEH Harpy3Kd, Kak OMNMCAaHO Bbllle. BO MHOrMX ciydasx Ajsl BHELIHEH
Harpy3ku 716 TpeOyercs nubO TeryioBasi dHEPrus, JUOO 3JEKTPUYECTBO, JIIOOOE U3 KOTOPBIX
MOKeT obecreynBaThes cucreMoit 710 mpeoOpa3oBaHus 3HEPTUU. B HEKOTOPBIX CiIy4asx cUucTeMa
710 mpeoOpa30BaHUsl SHEPTUU MPEOOPA3YET TEIUIOBYIO SHEPTHIO B AJIEKTPHUECKYIO, HANIPUMEDP,
TOCPEICTBOM MaporeHepaTopa u TypOunbl. OmHAKO B HEKOTOPBIX Ccliydasix cucrema 702
AKKyMYyJIMPOBaHUsl TEIUIOBOM SHEPrMM MOKET TOAAaBaTh CXKATbI M HarpeTbldl ras
HETOCPEACTBEHHO B TYpOMHY W HE WCHOJB30BATh MAapOTre€HEepaTop, KOTOPBIH OOBIYHO
UCTIONB3Y €TCS B TY POUHHOHN 3JIEKTPOCTAHLIHH.

[0114] Hanmpumep, cuctema 702 akkyMyJIMpPOBaHUsI TEIJIOBONW dHepruu uiu cuctema 710
npeoOpa3oBaHusl YHEPTUU MOTYT HCHOJNB30BATh TEIUIOAKKYMYJIMPYIOIIYIO CPedy Ui Harpesa
pabodero rasa, Takoro Kak, HampwMep, a30T, aproH Wwiu Boxopoxd. Pabouuii ra3 mMoxkeT OBITh
HarpeT W Ckar, Hampumep, A0 4 atMm, uiaud S5 atMm, Uiad 6 aTM, HO B HEKOTOPBIX BapUaHTax
BBINTOJIHEHHSI €T0 AaBJICHHE COCTABIIsIeT HIKe 4 aTM. Paboumii ra3 MokeT OBbITh HarpeT, Harpumep,
no 600 °C, 650 °C, 700 °C, 725 °C unu 750 °C unu 6onee. Pabouuii ra3 MOXKeT MOAaBaThCS
HEMOCPEICTBEHHO B TypOWHY, a 3aTeM ra3 MOXKET PAacUIMPSTbCS U NPHUBOAUTH B JBIDKEHHE
TypOuHy. B HEKOTOpBbIX BapuaHTax BBINOJHEHHs TypOMHaA padortaer mo Lukiy bpaiiToHa wmin
perenepaTuBHOMY Lmkiy bpaiitona. CreneHb naBieHus ra3a MOKHO BBIOUPATh M PETYJIHPOBATH
s noBbiierns d¢dexTuBHocTH LMKIa bpaiitona. KoHeyHO, MOXHO HCHOJIB30BATH IPyTHE
paboune raspl, TaKMe KaK HECMELIMBAIOIIHECS COJIM, KOTOPbIE HCHAPSIIOTCS mpu padouei
TEMIepaType U MOTYT HCIIOJIb30BATHCS JIJIsl IPUBENEHUS TypOUHBI B ICHCTBHE.

[0115] ®ur.9 ummrocTpupyeT BapUAHT BBITIOJIHEHHS] WHTETPUPOBAHHON 3HEPTreTUYECKON
cuctembl 900, B KOTOpOI aToMHasi TerioBasi ctaHius 200 obecrednBaeT TETUIOBY IO SHEPTHIO TSI
CHUCTEMbl aKKyMyJupoBaHus Teruia. Crenyer MOHMMAaTb, 4YTO HECMOTPsT Ha TO, UTO
NPOWJUTIOCTPUPOBAHA OJHA aTOMHast TeruioBasi craHiust 200, ans oOecrneueHus] TETUIOBOM
sHepruei cuctemsl 702 aKKyMy TMPOBAHUsSI TETUIOBOH SHEPTUH MOTYT OBITh OOBEIMHEHBI ABE WU
OosblIee KONMYECTBO ATOMHBIX TEIIOAJIEKTPOCTAHLUMN CTAHUMA U / WM OPYTUX TEIUIOBBIX
snexkTpoctaHuuil. Cucrema 702 akkyMyJHpOBaHUs TEIUIOBOM HHEPruu, B CBOK OYepenp,
o0ecrieunBaeT TEIIOBOM 3HEPTHell OHY WM OOJIbIIee KOJIMIEeCTBO HArpy30k 510, KoTopbie MOTYT
BKJIIOYATh BBIPAOOTKY 212 »HepruM, I[EHTPAIU30BaHHOE TeruiocHaOxeHne 514  wm

NPOMBIIIJIEHHbIE TEIJIOBble Harpy3ku 512. B HekoTophix ciydasx Harpyska 510 moxxer ObITh
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OTHOCUTEJIbHO HH3KONW B TEYEHHE HECKOJbKUX JHEH unu Hedenb, U cucrema 702
AKKyMyJIMPOBAaHUs TEIUIOBOM SHEPIMU MOXKET CTaTh HACBILIEHHOHN MO Teruly. To ecTh, cucrema
702 akkyMyJIMpPOBaHHUS TEIJIOBOM 3HEPTUU MOXKET ObITh HE B COCTOSTHHM IOJy4aTh Kakoe-TH0o
JOTIOJIHUTENBHOE TEIUIO OT ATOMHOM TeIUIOBOM CTAHLIMU UJIU APY TUX NOJAKIFOYEHHbIX HCTOYHUKOB
TeruioBol  3Hepruu. COOTBETCTBEHHO, TEIJIOBash OJHEPrusi, TIeHepupyemasl yCTaHOBKOH,
TeHEpUPYIOIIeH TEIUIOBYI0 JHEPTHI0, MOXKET OBbITh HANpaBjieHa B Kakoe-IUOO Ipyroe
BCIIOMOTaTebHOE yCTpoiicTBO 902 moTpelieHus Tera, KOTopoe 00eceYuBaeT MpeuMy IECTBO.
B HekoTOphIX Ciyuasix M30bITOYHOE TEIIO cOpachiBaeTcst B aTMOC(epy; OMHAKO B HEKOTOPBIX
ciydasix M30bITOYHOE TEIUIO CBEPX TOrO, YTO CHCTEMa aKKyMyJHPOBaHUS Teruia CrnocoOHa
MOJIy4YUTh, MOKHO UCIOJIb30BATh AJIsl IPYTHUX MPOLIECCOB, TAKUX KaK, CPEAU MIPOUYEro, HalIpuMep,
ONPECHEHNE BOABI WM TPOU3BOACTBO BoAopoaa. KoHeuHo, 4151 BCHOMOraTenbHbIX yCTPOHCTB 902
NOTPeOJIEHUsT TETIa MOKET MOJABaThCs TEIJIOBASI SHEPTHS JaKe B TEX CIIydasx, KOraa CUCTeMa
aKKyMyJIMPOBaHMs TeIUIa He HackleHa. Hanpumep, Tennosasi 3HEprusi OT MCTOYHUKOB TEIJIOBOU
SHEPIUM MOXET MOAABAThCA Kak B cucteMy /02 aKKyMyJHpPOBaHUsS TEIUIOBOW 3HEPrUH, TaK U
OITHOBPEMEHHO HCIIOJIb30BAThCS ISl BCIIOMOTATEIBHBIX YCTPOUCTB 902 moTpebieHus Teria.

[0116] OTu BcioMoTaTenbHbIe ycTpoiicTBa 902 moTpediieHus Teria MOTY T MOJTy4aTh YacTh
TEIUIOBOW JHEPruM [0 TOro, Kak TeIuioBas 3Heprus Oyner nocTaBieHa B cucremy 702
aKKyMYJIMPOBAHUS TEIUIOBOM 3HEPTUH, WIK MOTYT BBIOOPOYHO NMPUHUMATh BCIO T€HEPUPYEMYIO
TEILIOBY H0 SHEPTHUI0, HAIIPUMEP, KOTZla CUCTEMA aKKy MY JIMPOBAaHUS TEIIA 3aII0JIHEHA MIOJHOCTBIO,
WK KOTJIa BCIIOMOTaTeNIbHOE YCTpOoicTBO 902 moTpedyeHus Temia cuuraercst Ooyee BHICOKOH U
Jy4IlIed LeNblo Ul TeMJIOBON SHEPrUH, Y€M XPaHEHHE TEeIUIOBOM 3HEPruH ISl MOCIEAYIOLIEro
HCIIOJIb30BAHUS.

[0117] B HEKOoTOpBIX BapuaHTaX BBIMOJHEHUs1 cucTemMa 702 akKyMyJIMPOBAaHUS TETUIOBON
SHEPrHU PACIIONIOKEHa BbIIe cucTeMbl 212 Beipa®oTku sHeprun. Hampumep, cucrema 702
aKKyMYJIMPOBAHUS TEIUIOBOW SHEPTUH MOKET OBITh MMOCTPOEHA Ha XOJIME, TaK YTO OHA HAXOIUTCS
BBILIIE IO BBICOTE, YeM yCTaHOBKA 212 BBIPaOOTKM SHEPTrUU. JTa KOHCTPYKLHS HCIOIB3YET
NpEeuMyIecTBa KOMOMHUPOBAHHOTO PEXKHUMa aKKyMYJUPOBAHHUS SHEPTUH MyTEeM OOBbEAMHEHUS
TEIJIOBOM 3HEPIrUM M [ABJICHMs] U3-3a CUJIbl TSDKECTH B PACHOJIOKEHHBIX HIDKE IO MOTOKY
CHCTEMaX H3-32 W3MEHEHUs] BBICOThl. KOMOWHHMPOBAHHBIA PEKUM aKKyMyJIHPOBAHUS 3HEPTUU
yBEJIMYMBAET OOINYI0 TUIOTHOCTH Hepruu. Hampumep, B THNMMYHONH NapoTypOMHHON CHUCTEMe
TpeOyeTcsi OAMH WIM HECKOJbKO HACOCOB MJIsi TNPOKauku padouell Tekydel cpensl depes
TypOuHHYyI0 cuctemy. Hacocel 0ObIMHO UMEIOT pa3sMephl, O3BOJSIOIINE BBIIEPKUBATH THKOBBIE
Harpy3ku, U BBIOMPAIOTCS U YIOBJIETBOPEHMs TpeOOBAaHUI K NHMKOBOH Harpys3ke MyTeM

nepexaunBaHusi pabouell Tekyuel cpenbl B OonblieM OObeME B €OUHMIYY BPEMEHH uepes
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TypOuHHYyI0 cucteMy. Onupasich Ha CHIIy TSDKECTH, CUCTEMa MOXKET OTIPABJIATD JOTIOJIHUTENBHOE
TEIUIO Yepe3 MaporeHepaTop, a 3aTeM B pe3epByap AJA XOJOAWJIBHOIO XpaHeHus. B HeKOTOpbIX
BApUAHTAX BBIMIOJHEHUS 3Ta KOHCTPYKLUSA MOXKET YMEHBILINTb TpeOyeMblil pa3Mep OAHOTO WUIIH
HECKOJIbKMX HACOCOB MJIM UCKIIFOUUTh OJJUH MJIM HECKOJBKO HACOCOB MapOTypPOUHHOI CHCTEMBL.

[0118] B HekoTOpbIX BapuUaHTaX BBIMOJIHEHMs CYLIECTBYIOIIHE B HACTOSINEE BpeMs
3aLIUTHbIE OOBEKTbI MOTYT OBITh MOAXONSALIMMH JJIsl CTPOUTENIbCTBA ATOMHBIX TETIOBBIX
CTaHLUN, TNpeAHAa3HAUYEHHBIX [JIs1 COENMHEHUs C CHUCTEeMON aKKyMyJUpOBaHUs Terjia. B
HACTOsIIIEe BPEMsI CYIIEeCTBY €T MHOKECTBO ILJIOMIAIOK SIIEPHBIX PEAKTOPOB, KOTOpPbIe OOJbIIe He
SKCIUTYaTUPYIOTCS] FUTH JOJKHBI OBITh BBIBEJCHBI M3 SKCIUIYaTallMU U MPEKpaTuTh padory. Dtu
OOBEKTBI MOTYT Ha3bIBATHCS 3a0pOIIEHHBIMH OOBEKTAMH, YTO B HOMEHKJIATYpe ATEHTCTBOM I1O
OXpaHe OKpY’Karolllell cpenbl OINpenensercss Kak HeABM)KHMOCTb, pacUIMpeHHe, MOBTOPHOE
UCTIOJIb30BAHHE HITH PA3BUTHE KOTOPOH MOKET OBITh 3aTPYIHEHO HATMYHEM HITH TOTEHIIHATbHBIM
NPUCYTCTBHEM  OMACHOTO, TOKCHYHOTO WM  3arpsHsomero  BemectBa.  OOBEKTHI,
NPEACTABISIIOIUE COOOH CHATBIE € HKCIUTyaTAllUH siAEPHbIE PEAKTOPBl - 3TO OAMH W3 THIIOB
¢duznuecknx 00BEKTOB, MOANATAOIINX O] ONIPeeIeHHe 3a0POIIEHHOrO O0BEKTA.

[0119] Tem He MeHee, snepHbIe 3a0pOIIEHHBIE OOBEKTHI OOECIEYMBAIOT HECKOJBKO
NPEUMYIIECTB ISl CUCTEM U CIIOCOOOB, PACKPBITHIX WJIM OMUCAHHBIX B HACTOALIEM IOKYMEHTE.
Hanpumep, Ha 3a0polIeHHbIX OOBEKTax sIIEPHON HHEPreTUKU YK€ €CTh CTPOUTENbHbIE
KOMMYHHKAIIUM, TaKWe Kak JOPOTH, WH)KEHEPHble CeTH (Hampumep, JMHUHU 3JIEKTpoIepernady,
KaHAJIM3aLusl, BOONOCHAOKEHHEe U T.1.), 0€30MacHOCTb IpaHul] OOBEKTA, 3AIIUTHBIE COOPYKEHHUS,
TpyOBl, KJIaraHbl, BCIIOMOTATEJIbHBIE TOCTPOUKH U T.Jl. MHOTHE U3 3THX KOHCTPY KLU MOTYT OBITH
MOBTOPHO HCITIOJIb30BAHBI IS SIIEPHON TEINIOBOM CTaHLIMU, YTO 3HAYUTEJIbHO COKPALIAEeT BPEeMs
U 3aTpaThl, HEOOXOOUMBIE JJISi CTPOUTENICTBA M BBOJA B HKCIUTyaTALMK0 aTOMHOW TETIOBOH
CTaHIUH.

[0120] MHorue simepHble 3a0pOIIeHHBbIE OOBEKTHI MMEIOT 3aIUTHBIE KOHCTPYKIIHH,
NpeqHa3Ha4YeHHblE [JIs1 pa3MeIleHusl SJAEpHOrO peakTopa BBICOKOIO JaBJIEHMs, TaKOro Kak
nerkoBogHbili  peaktop («LWR»). OTu 3ammrTHble KOHCTPYKLHH CIPOEKTHPOBAHBI C
TpeOOBaHUSIMH, HAMHOTO BbIIIE TPEOOBAHHUH K 3aIIUTHBIM KOHCTPY KIIMSIM I aTOMHBIX TETIOBBIX
CTaHLMI HOBOTO IIOKOJIEHHs, MHOTHE M3 KOTOPbIX palOOTalOT MpPU OTHOCHTEIBHO HHU3KUX
nasieHusx no cpaBHeHuto ¢ LWR. Cucrema 702 akkyMyJIHpOBaHUs TEIUIOBOM SHEPTUU MOXKET
OBITh PACIIONIOKEHA YAAJNIEHHO OT 3a0pPOIIEHHOTO SIAEPHOrO OOBEKTa U B TEIJIOBOM KOHTAKTE C
aTOMHOM TEIUIOBOM CTaHIMEH, KaK OMHMCAHO B HACTOSALIEM JOKYMEHTE, HAIIpUMep, Yepe3 KOHTY PbI
TEIUIONepeatoIel TeKydel cpeabl. B 3amuTHON KOHCTPYKLUH MOXKET OBITh CO3[aH MPOXOI,

MO3BOJISIFOLIUIN TEIUIONEPENAIOIE Cpele BBIXOAUTh U3 3aLUTHON KOHCTPYKLHU U AOCTABJIATH
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TEIIOBY IO SHEPIHIO B cucTteMy 702 akKy My IUPOBaHUs TEILNIOBOM SHEPTUH, KOTOPasi paCIOIOKEHa
YAJIEHHO OT SIIEPHOr0 O0BEKTA.

[0121] CymecTByromasi 3amMUTHAs KOHCTPYKLMS MOJXET OBbITh BBIMOJIHEHA C
BO3MOJKHOCTBIO Pa3MELICHUs] OFHOW, JIBYX WM OOJNBIIEro KOJMYECTBA ATOMHBIX TEIUIOBBIX
craHimi. Hampumep, B OfHONW KOHCTPYKLMH 3aIIMTHON OOOJIOYKM MOXET OBbITh IOCTPOEHO
HECKOJIBKO SIZIEPHBIX PEAKTOPOB, KOTOPbIE UMEIOT OOLIYI0 KOHCTPYKIHMIO 3AIMUTHONW OOOJIOYKH,
cucTeMbl OOpaleHNs ¢ TOTUIMBOM U APyrue KOMIOHEHThl. KOHCTPYKIMS 3aIUTHON 000IOUKH
MOXeT ObITh pa3fesieHa Ha JBa WM OOJbINee KOJUYECTBO PEAKTOPHBIX MOMELICHHH ISt
pasMELIEHNUsT HECKOJBbKUX SAEPHBIX pPEAaKTOPOB M CONYTCTBYIOLIErO BCIOMOTaTEJIbHOTO
obopynoBanusi. JlBa wuiam Oonbliee KOJNMYECTBO SIAEPHBIX PEAKTOPOB MOTYT COBMECTHO
UCTIOJIb30BaTh, CPEIU MPOUEro, 30HbI XPAHEHHs TOIUIMBA, MOICHCTEMBI, CHCTEMBbI 3alpaBKH /
BBITPY3KH TOIJIMBA U3 AKTUBHOM 30HBI PEAKTOPA U CUCTEMBI OUUCTKH TOIUIMBA.

[0122] B HEKOTOPBIX ClIydasx JKeJaTeIbHO, YTOOBI siIepHBIN peakTop paboTa Ha MOJHOM
MotHOCTH. CUCTEMBI U CITOCOOBI, ONMUCAHHBIE B HACTOSIIEM JOKYMEHTE, TO3BOJSIIOT SAEPHOMY
peaKkTopy MOAAEPKUBATH HENPEPhIBHYIO pabOTy Ha IMOJHOM MOLIHOCTH NMyTEM OTCOEIUHEHUS
SIEPHOTO PEaKTOpa OT CHCTEM AaKKyMyJMPOBAaHUs TeIja M BBIPAOOTKU >HEpPruu. SnepHsiit
PEaKTOp MOXKET HEMPEPBIBHO MOAABATh TEIIOBY) SHEPTHUIO B CUCTEMY aKKyMYJIMPOBAHUS TEILIA,
pa3Mep KOTOPOH MOKET OBITh TaKOW, YTOOBI XpaHUThb U OOecredYnBaTh OOJbIIEE KOJHMYECTBO
SHEPTUH, YeM MOKeT 00eCeUHTh siAepHbIl peakTop. Takum oOpas3om, simepHBbIi peakTop MOKET
MEZJIEHHO «3apsDKaTh» CUCTEMY aKKyMyJUPOBaHUs TEIUla C TeYEHHEM BpeMeHU. B ciyuae, ecnu
SIEPHBII peakTOp reHepUpyeT N30BITOYHOE TEIUIO, KOTOPOE CHCTEMAa aKKYyMYJIMPOBAHHS TEIUIA He
MOXKET TPUHITh, H30BITOYHOE TEIJIO MOXeT OBbITh OTBEACHO U HCIOJB30BAHO IS
BCIIOMOTaTEJIbHBIX LEJIeH, TAKUX KaK MPOMBILUIEHHOE TEXHOJOTHYECKOE TEIUIO, MIPOU3BOACTBO
MPECHON BOABIL, MPOU3BOACTBO BOJOPOAA UJIH IJIsl HEKOTOPBIX APYTUX NMOse3HbIX Lenel. KoneuHo,
B Ka4eCTBE AJbTEPHATHBBI WM JOMOJHUTEIBHO, W30BITOYHOE TEIUIO MOXKHO COpachiBaTh B
atMocdepy.

[0123] ®ur.10 m300paskaeT WITFOCTPATUBHBIN BapUAHT BBITIOJHEHUS] WHTETPUPOBAHHON
SHEPreTHUYECKOM CHCTEMBl, HUMEIILIEH AaTOMHYK TemIoByr0 cTraHiuir 200, COEIMHEHHYIO C
cuctemoli 702 akKyMyJIMPOBAaHHS TEIUIOBOW SHEPTUU. J{OMOTHUTEIbHBIE THOPHUIHBIE HCTOYHUKH
1002 sHeprum, Takue Kak BETPOBas SHEPIUsi, COJHEYHAsl DHEPrusi, reoTepMalibHasi SHEprus,
SHEPrys BOJIH UJIH APYTHe BO30OHOBISIEMbIE HCTOYHUKH SYHEPTUN TAK)KE MOXKET ObITh COEMHEHBI
¢ cucreMor 702 akKymMyJIMpOBaHUS TEIJOBOM SHeprud. Kak mokasaHO, aTOMHas TemjaoBas
cranuus 200 pacrnionokeHa B npenenax rpaHuibl 210 saepHoro oobekta u 393, B TO BpeMs Kak

OCTAJIbHBIE CUCTEMBI, TaKhe Kak cucTteMa 702 akKyMyJIMPOBAaHUs TEIUIOBOM DHEPIrUU U CUCTEMaA
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212 npeoOpa3oBaHus SHEPTHH PACIIONOKEHBI 3a npeaenamu rpaHunsl 210 saepHOro o0bekTa U
033.

[0124] TpaauunoHHOE MPUMEHEHUE aTOMHBIX CTAHLIMH - TPOU3BOACTBO 3JIEKTPOIHEPTUU.
OnHako MHOTHE HOBbIE aTOMHbIE CTAaHIIMU IV MOKOJIeHNs CIIPOEKTUPOBAHBI C TEMIIEpAaTypaMH Ha
BeIxoze Belle 500 °C, 4yTO 3HAYUTENBHO BbILIE, YEM TEMIIEPATypPhbl HAa BBIXO/E U3 JIETKOBOJHBIX
PEaKkTopoB (LWR). CrnenoBatesbHO, MOTEHINATbHAS MIPUMEHUMOCTD 3TOrO
BBICOKOKAQYECTBEHHOI'O TEIIa BBIXOIUT AAJEKO 38 PAMKH ITPOU3BOJICTBA dJIEKTposHEpruu. B sToit
MPOWJUTFOCTPUPOBAHHON apXUTEKType siaepHbli peakTop 200 wHCHONbB3yeTcss B KaueCTBe
HUCTOYHUKA TEIUla, KOTOPOE€ HAIpPaBJSIETCS B OTAEIbHYK cucremy 702 akKyMyJIHpOBaHUs
TEIUIOBOW HHEPTHH, KOTOpasi pachojoXkKeHa 3a mpenenamu rpanuisl 210 spepHoro obbekra. B
TOTIOJTHEHNE K CBOOOHBIMU OT YTJIEPOJa WIIM MOYTH CBOOOIHBIMH OT YIJIepoAa BBIOpOCAMHU B
COUETaHUM C  XapaKkTepUCTHUKAaMU  HOBBIX  SIIGPHBIX  PEAaKTOPOB,  rapaHTUPYIOLIUX
HEpaclpOCTPaHEHUE  JAeNALIMXCS  MaTepuajoB, dTa  MHTETPUPOBAHHAs  apXUTEKTypa
sHeprocucteMel 1000 obecreunBaeT MHOXKECTBO NOJIE3HBIX (PYHKLUH, Takux Kak: (1) cCHwkeHne
3aTpaT Ha peakTop U OOIIYI CTOMMOCTb CHUCTeMBI, (2) olecrniedeHne ruOKoro cienoBaHus (3a
Harpy3Koii) B 3aBHCUMOCTH OT CIIPOCA Ha 3JIEKTPOIHEPTHUIO, & TAKKE KCIIEIOBAHUS 32 PUOBLIBIOY
B CeTsIX ¢ OOJIbIINM MPOHUKHOBEHHEM BO30OHOBJISIEMBIX HCTOYHHUKOB SHeprud; (3) obecreueHue
BBICOKOTEMIIEPATYPHOTO TEXHOJIOTHYECKOrO TeIIa 10 KOHKYPEHTOCIOCOOHOW € NPUPOAHBIM
razom ILieHe, 4YTO B Hacrtosllee BpeMs HeBo3MOkHO ¢ LWR, u (4) obecneuenune monyueHus
BOJIOPOAA MOCPEACTBOM BBICOKOTEMIIEPATY PHOT'O 3JIEKTPOJIN3A.

[0125] DT BO3MOMKHOCTH TMO3BOJISIFOT PE3KO COKPATHThb BBIOPOCHI yriiepoaa B
MPOMBILUIEHHBIX IPOLIECCaX M TPAHCIOPTHOM CEKTOpE, Ha KOTOPBIM B HACTOSIIEe BpPEeMs
NPUXOAUTCS] OKOJIO 75% MUPOBBIX BHIOPOCOB MAPHUKOBBIX Ta30B.

[0126] OgHO M3 TeKyIIUX MPENATCTBHIA MPH BIOOPE aTOMHBIX CTAHLIUH - 3TO 3aTPaThl HA
NpeBapUTEIbHOE CTPOUTENBCTBO U JIMLEH3UPOBAHUE, CBA3aHHBIE CO CTPOUTENBCTBOM MU
3aIyCKOM aTOMHOM cTaHuuu. OTHUM M3 OCHOBHBIX (PAKTOPOB POCTa 3aTpaT MPH CTPOUTEIHLCTBE

aTOMHOM CTaHIUU ABJILIETCA HE CaMa SAA€pHass TCEXHOJOruda, a CKOpeE, CTOUMOCTH

)
KPYMTHOMACIITaOHBIX ~ CTPOMTENBHBIX  MPOEKTOB, PETYJUPYEMBIX CTPOTMMH  SIACPHBIMHU
crarnapramu. ClieoBaTeNIbHO, OJJHO U3 CAMbBIX OOJIBIINX OOEIaHUi 10 CHUKEHHIO KaIMUTATbHBIX
3aTparT He 0053aTeNbHO B TEXHOJOTHYECKOM IPOTPECCe CaMOro PeakTopa, a B KOHCTPYKLUHU
CTaHIINN. 3a cueT 3HAYUTEIHLHOI'O YOPOWECHUA U YMECHBIICHUSA O6"beMa H CJIOKHOCTHU IMPOCKTA
CTPOUTENILCTBA HA SIIEPHOM OOBEKTE, KaK OMUCAHO B HACTOSINEM JIOKYMEHTE, OCHOBHBIE (DaKTOPBI

3aTpaTt, CBsA3AHHBIE CO CTPOUTCIIBCTBOM THUIIOBBIX ATOMHBIX CTaHHHﬁ, PE3KO CHHXKAKOTCA. B

Pa3JINYHBIX BapUAHTAX APXUTCKTYPbI, OITMCAHHBIX B HACTOALIEM JOKYMCHTEC, ATOMHAA CTAHLIUA U
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00BEM MPOEKTa CTPOUTENHCTBA ATOMHOH 3JIEKTPOCTAHIMH COKPAIIEHbl O CaMOW MPOCTOM
¢dopMbl. YTIpOIIEHHBIH peaKTOp CTAHOBHUTCS POU3BOJUTENIEM TEIUIOBON SHEPTUU M UMEHYETCSI B
HACTOSIIIIEM JOKYMEHTE aTOMHOM TEILIOBOM CTaHLIUEH.

[0127] B HekoTOpBIX BapHaHTaX BBIIOIHEHHS WHTEp(ENC MeXAy aTOMHOW TerIOBOH
CTaHLIMEH M OCTAJIBHON YaCTbl0 HMHTEIPUPOBAHHON 3HEPreTHMYECKON CHCTEMbl NPEACTABIISET
cobol TemIoOOMEHHHMK, a OCTajbHble KOMIIOHEHThl CHCTEMbI IOCNIE TeIIO0OMEHHHKA
(PYHKLIMOHAJIBHO W TMPOCTPAHCTBEHHO OTAEJCHbI OT aTOMHOH TEIJIOBOW CTaHIMU. B 3Toii
APXHUTEKTYpe AaKKYMYJIATOP TEIUIOBOM SHEPrHMH W HesiiepHble OOBEKThI CTAHLIUH, BKIJIIOYAS
CHCTEMBI MPeoOpPa3OBaHMs SHEPTUU, TOCTPOCHBI U HKCIUTYaTUPYIOTCS B MEHEE PeryJIupyeMoHu,
MEHE€e TIOPOroi U MOJHOCTHIO KOMMEPLIMAIU3UPOBAHHON Cpefe.

[0128] Cucrembl akkyMyJHpPOBaHMs TelJla HA PACIUIABJIEHHBIX COJSX OTHOCHUTEIBHO
HEIOPOTM M BO MHOTHMX ClIydasX Ha MOPSAOK JAelleBjie, YeM AaKKyMYJATOpPbI, U JOCTUIIIU
KOMMEpUYeCKOi rotoBHOCTH B Macmrabax ['Br-u. Ilopxopsimue cHCTEMBI aKKyMyJIHPOBAHUS
TeIUla B HACTOsIIee BpeMs WCIOJB3YIOTCS Ul MOAJEp:KaHUs KOHLIEHTPUPYIOIIEeH COJHEYHON
sHepreTuku. bonee Toro, oueHr HeOombinas 30Ha 3293 BO3MOXHA Onaromapsi MPEeBOCXOTHBIM
NpenuMyIIecTBaM O€30MaCHOCTH OMHMCAHHBIX B HACTOSINEM JOKYMEHTE YCOBEPIIEHCTBOBAHHBIX
SEPHBIX PEAKTOPOB, YTO MO3BOJIIET PACIIONATaTh 3TH PEAKTOPHI OJIMIKE K MOTPEOUTENSAM TerlIa.

[0129] OnucanHasi UHTETPUPOBAHHASI HHEPreTHUECKasl CUCTEMA TAKXKe PEIlaeT APYTyIo
npobyieMy, CTOSINYIO TMepex sAepHOH HHEePreTHMKONH Ha TeKyluX W OyAyIIMX phIHKAaxX
snexTposHepruu. Hampumep, mo mepe yBenuueHHs IOJIHM 3JIEKTPOSHEPIHH, BbIpabaThIBAEMOIt
NEePUOAUYECKH BO30OHOBJIIEMBIMU ~HCTOYHHKaMH, HaOmronaercss Oombmmoi  pasdpoc B
3JIEKTPOCHAOKEHUH C TMEPETPOM3BONCTBOM, Kak mpaBmio, B nepuon ¢ 9:00 mo 16:00, korma
COJIHEUHasl SHEPT sl TOJKAET LIEHbI HA 3JIEKTPOSHEPTHUIO IO OUE€Hb HU3KUX 3HAYEHUI UITH JTaXe JI0
oTpuLaTeNbHbIX 3HaueHuidl. CoBpeMeHHble AaTOMHblE CTAHIMM, Kak TMPaBUJIO, HMEIOT
OTPAaHUYEHHYI0 T'HOKOCTb OBICTPOrO CJIENOBAHUSI 3a HArpy3KOH M, B HEKOTOPBIX CIy4YasX,
BBIHY JKICHBI TIOZIEPKUBATH OTHOCUTEJIHO BBICOKUH KO3((QUIIMEHT MOLTHOCTH ISl AOCTIDKEHHSI
HU3KOH mpuBeneHHOi croumoctu 3jekTposHepruu (LCOE). CnemoBarenpHO, Aaske eCiH
aTOMHBIE 3JIEKTPOCTAHLIMU MOIYT YAOBJETBOPATh €KEAHEBHO MEHSIOLIEMyCs CIpOCy Ha
snekTposHepruro, ux LCOE yBenuuuBaercs, 4YTO 3aTpPyAHsIET UM KOHKYPEHLHIO C
anbTePHATUBHBIMU TeXHOJOTUsIMU. CoNeBOH TEMIOBOI aKKyMYyJISITOP MO3BOJIAET MHOTUM THUIIAM
aTOMHBIX TETUJIOBBIX CTAHIUH padoTaTk ¢ ko3 durmenTom MommHocTH 100% (1mu oueHb OIM3KUM
K HEMy) M XpaHUTb JHEPIHI0 B pe3epByapax Uil aKKyMYJHPOBaHHs TEIUIOBOW 3HEPIHUH,
HarpuMep, COJISTHBIX pe3epByapax, U MpOoaBaTh 3JEKTPOIHEPTUIO B IEPUOABI, KOTIa CIIPOC BBICOK

M LI€HA TOXXC BbICOKA.
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[0130] BaxHbiM (PakTOpOM CHHKEHUS BBIOPOCOB MAPHHKOBBIX Ta30B SIBJIAETCS
pacripocTpaHeHue aekapOOHHM3alMM Ha Jpyrue NpOMBIIIIeHHble mpouecchl. IlorpebGnenue
SHEPIUH, B MEPBYI0 O4YEPEAb B BUAE TEILIA B 3TOM CEKTOPE, OTPOMHO, IIPU 3TOM OCHOBHBIMHU
NOTpeOUTENsIMU  SIBISIOTCA He(pTAHAsT M XUMHYECKas HPOMBILUIEHHOCTH. MHTerpupoBaHHas
SHEPreTUYECKasl CUCTEMa, ONTUCAHHAS B HACTOSIILIEM JOKYMEHTE, C €€ BBICOKMMU TEMIIEPATY paMU
Ha BbIxoze ~ 510 °C - 540 °C wunum BbIlllle W HOCHUTENSIMH TEIJIa, COBMECTUMBIMU C 3THMU
TEMIIepaTypaMu, 1aeT BO3MOKHOCTD IMOCTABJISITh TEIIO OOJIBIIOMY KOJHYECTBY MOTpeduTeneit 1o
Temrepatypbl okojio 500 °C, Hampumep, HedTernepepaOaThIBAIOIIKUM 3aBOIAM, pPa3JIUIHBIM
XUMHUYECKUM 3aBOJaM, 3aBOAAM IO MPOU3BOJACTBY KaJbLUHUPOBAHHOW COXBI, LEJUIIOJIO3HO-
OyMasKHBIM 3aBOJAM, TIPEATIPHUSTHSIM IMHIIEBON MPOMBIIUIEHHOCTH U ApyTUM. CyIIeCTBYeT TaKKe
OO0JBLION MOTEHIMAN JUTsI KOTEHEPAIIMOHHBIX 3JIEKTPOCTAHLINH, POU3BOASIINX KaK TEIUIO, TaK
3JIEKTPOSHEPTHIO.

[0131] TpaHCTIOPTHBIN CEKTOp OTBEYAET 3a BTOPYIO MO BEJIUYHHE JOJK B MHPOBOM
NOTpeOJNIEHNH 3>HEPruy TOCJ€ MPOMBIILIEHHOTO TPOU3BOACTBA. Jl0 HEmaBHEro BpeMeHH
TpaHCTopT paboTan HCKIOYUTEIHHO Ha OEH3MHOBOM TOIUIMBE, O€3 HCIIONBb30BAHUS HYHUCTON
SAEpHON »SHepruu B OTOM cekrope. CuTyauus MeEHSeTCsl C HEJaBHUM IOSBIIEHUEM
3NEKTPOMOOMIIEH, NMPUBOIUMBIX B IEHCTBHE AKKyMYJSITOPHBIMU OaTapestMd M TOIUIMBHBIMHU
3JIeMEHTaMH, paboTaroIUMU Ha Bopopozae. MHTerpupoBaHHasi SHEpreTudeckasl CUCTEMa, Takast
Kak Oblla OmMcaHa B HACTOSALIEM JAOKYMEHTe, MOXeT ofecrmednBaTh 00a 3THX MpPOAYKTa
0e3yriepofAHbIMH M OKa3bIBATh 3HAUYMTENIHOE BJIMSHHE HA AeKapOOHM3ALMIO TPAHCHOPTHOIO
CeKTopa.

[0132] HHTerpupoBaHHbIE SHEPreTUYECKHE CHCTEMbI, OIHMCAHHBIE B HACTOSIIEM
NOKYMEHTE, MOTYyT T€HEpUpPOBaTb BOAOPOA C MCHOJb30BAHUEM BBICOKOTEMIIEPATY PHOTO
ANIEKTPOJIHM3a U TeIula. AKKYMYyJIMPOBAaHHAS TEIJIOBAs YHEPTUS MOXKET ObITh MCIOJIb30BaHA AJIS
NPOM3BOACTBA Mapa U3 BOJbL, MPU 3TOM THOPUIHYIO SHEPTHIO, TAKYIO KaK SJIEKTPUIECTBO, MOXKHO
UCTOJIb30BaTh JJIs MOBBIIIEHUs TeMIEpaTypsl B anekTpoiusepe 10 750-900 °C, nampumep,
NOCPEICTBOM OMHYECKOTO HarpeBa. B HEKOTOpPBIX BapHaHTAaX BBITOJHEHHS TETNIOOOMEHHUKH B
3JIEKTPOJIM3Epe MOTYT PEKYINEepUpPOBaTh TEIUIO U3 TOTOKOB BOAOPOZAA MU KHCIOPOAA, YTOOBI
YMEHBLINTh KOJHMYECTBO OMHYECKOH SHEPTHH HarpeBa, KoTopasi HeoOXonuMma sl MogAep KaHus
TEMIIEPATyPhl JJIEKTPOIN3Eepa NMpu TpeOyeMoi TemrepaTtype WM B HEKOTOPBIX CIyYasix BbIIIE
MOpOrOBOr0  3HAYEHMs  TeMmmeparypbl. bomee TOro, ONUCAaHHBIE HWHTETPUPOBAHHBIC
SHEPreTUYECKUEe CUCTEMbI MOTYT OJJHOBPEMEHHO BBIPa0aThIBaTh KaK 3JEKTPUUECTBO, HATIPUMED,
IS 3apSAOKU aBTOMOOMIIBHBIX aKKyMYJISITOPOB, Tak U Bopopon. Harmpumep, koraa 31ekTpuyecTBO

He TpeOyeTcs, reHepupyemasi TeIUIOBasi SHEPTUsi MOXET WCIOJb30BaThCS ISl BbIPAOOTKH
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JOTMOJTHUTENBHOTO BOJOPOA U XpaHEHUs BOJOPOA AJIs PacIIpeeNieH s Ha OOJbIINE PaCCTOSHUS,
KaK 3TO ceiuac fenaercs ¢ OeH3sMHOM. B oTiinume ot akkyMyJupoBaHus Teruia B Macirtade I'BT,
MPOAOJIKUTEIBHOCTE KOTOPOrO OrPaHUYEHA YaCaMU U OTHOCUTENIBHO KOPOTKUMHU PACCTOSTHUSMU
TPAHCIIOPTUPOBKH, BOAOPOL MOXKET XPAHUTLCA TOpasfo AOJblI€ W TPAHCIOPTUPOBATHCS Ha
Gonpime paccrostaus. ClenoBaTENbHO, WHTEIPUPOBAHHAS JHEPreTHYECKass CUCTEMa MOXKET
HCIOJIb30BAThCS AJIsI MPOU3BOACTBA BOAOPOAA, KOTOPBIH MOKHO XPaHUTh B TEUEHUE JUIUTENIbHBIX
NePUOZOB BPEMEHH, MEPEBO3UTh HA OOJBIINE PACCTOSHHS U MCIOJIb30BAThH MO3XKE B KAUECTBE
HCTOYHHUKA TOILIUBA.

[0133] B HexkoTOppIX BapuaHTaxX BBIIOJHEHUS aTOMHAas TeIUIOBas CTaHLUUSA W
WHTETPUPOBAHHAS SHEPreTHYECKash CHUCTeMa MOTYT OBITh COEIUHEHBI, HCKJIIOYUTEIBHO HIIH
YaCTUYHO, C YCTAHOBKOM JJIsl NPOU3BOJICTBA BOAOPOAA U MOT'Y T IPUMEHSITh ITPOLIECC 3JIEKTPOIIN3a,
KOTOPBI HUCIONB3YET J3JEKTPUYECTBO A pa3deNieHuss BOAbI HAa BOAOPOA M Kuciopon. B
HEKOTOPBIX CIydasiX NHTEIPUPOBAHHAS SHEPreTHUECKasi CUCTEMA MOXKET MOCTAaBISATh TEIIOBYIO
SHEPrHI0 Ui TIeHepUPYEeMOro rmapa, KOTOpheId OyneT HWCHOJb30BaThCS B IpoIecce
apOBOAOPOAHOTO pHPOPMUHTA TPUPONHOTO Taza. B HEKOTOPHIX cChyd4asx MpoLEcC
BBICOKOTEMIIEPATY PHOTO 3JIEKTPOJIM3a MPEACTABIsAET COOOH MpolLece, B KOTOPOM 3HAYUTEIbHOE
KOJINYECTBO SHEPTHUH 3JIEKTPOJIN3a MOKET ObITh OOeCredeHO 3a CYeT TeIUla, YTO CHIDKAeT
KOJINYECTBO 3JIEKTPOIHEPTHU U, TAKUM 00Pa30M, CHUXKAET 3aTpaThl Ha MPOU3BOACTBO BOJOPOJA.
B HEKOTOpBIX Cllyuasix B MPOLIECCE BBICOKOTEMIIEPATY PHOTO 3JIEKTPOJIN3a UCIIOJIb3Y €TCsI TEIIOBast
SHeprus, uMeromas Temrepatypy okosno 800 °C, kortopas MoxerT ObITh oOecreueHa
UHTETPUPOBAHHON SHEPreTUYECKON CUCTEMOM, KaK OMUCAHO B HACTOSIILEM JOKYMEHTE.

[0134] Dur.11 mnoxa3biBaeT HMHTErPUPOBAHHYI HHEpreTHueckyro cucremy 1100,
uUMeroInyo siaepHbiii 6ok 1102, coolmaroumiicss ¢ HMHTErpUpPOBaHHBIM Onokom 1104
aKKyMyJIHpoBaHus 3Heprun. MHTerpupoBanssbiii 010k 1104 akkyMyJHpPOBaHUS SHEPTUH, B CBOIO
ouepenb, coodmaercsi ¢ cuioBbiM OjiokoMm 1106. Cunosoit 6ok 1106 mMoskeT cooOmarbest ¢
BHeINHEeN Harpy3koi 1108. B cooTBeTCTBHM ¢ HEKOTOPBIM BapUAHTAMU BBINIOJIHEHUs, SIAEPHBIN
650k 1102 comep kKUT OAHMH WM HECKOJIBKO SIIEPHBIX PEAKTOPOB, TAKMX KaK aTOMHAs TEIUIOBAs
cTaHiwms, umerommasi rpanuiy 1110 smepHOro 00BeKTa, OKPYIKAIOIIYIO SIIEPHBIA 000pyIOBaHUE,
Kak OBUIO OMHMCAHO B HacTOALIeM AoKyMeHTe. O1Ha MIIM HECKOJIBKO AaTOMHBIX TETUIOBBIX CTAHLIUN
MOTYT OBITh BKJIFOUEHBI B siiepHbIi 050k 1102 B KadecTBe €ro 4acTu, NPUYeM OHA WA HECKOJIbKO
ATOMHBIX TEIUIOBBIX CTAaHIUH MOTYyT OBITb COEOUHEHBI C HMHTErPUPOBAaHHBIM Oyiokom 1104
AKKyMYJINPOBAHUS SHEPTHH U IOANEPKUBATh CBOM COOCTBEHHBbIC OTHENbHbIE rpanumbl 1110
sanepHoro oobekra. MHTerpupoBanHbiil 0510k 1104 akKyMyJIupOBaHUs 3HEPTUH MOXKET COCTOSATD

u3 J1000ro NOAXOAALIETO AKKYMYJIATOpA TEIJIA, KaK ONMMCAHO B HACTOALEM JOKYMCHTE, U MOXKET
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BKJIFOYATh. HAIPUMED, COJISIHbIE Pe3€pPBYaphl, B KOTOPBIX IUIsl XPAaHEHUs! TEIJIOBOW SHEPTUU IIPU
CTa0MJIbHON TeMIepaType Ul MONyUeHHs TeIUIOBOI SHEPIruM OT SAEPHOro OJIOKa UCIOJb3YeTCs
Mmarepuai ¢ ¢a3oBbeIM nepexonoM. MHrerpuposanusiii 6ok 1104 akkymyIMpoOBaHUS SHEPIUH,
TAKK€ Ha3bIBAEMBbIN B HACTOSIIIEM JOKYMEHTE CUCTEMON aKKy My JINPOBAaHUS TEIUIA WM CUCTEMON
aKKyMYJIIDOBAHHs TEIUIOBOM SHEPruy, OTAeNieH OT saepHoro Omoka 1102 rpanmumeit 1112,
KOTOpasi MOXKET ompeneisitbess rpanuteit 1110 spgepHoro oObekra. B HEKOTOpBIX Cilydasix
OCHOBHAsl CBsI3b MeXay sifaepHbiM OjokoM 1102 w wuHTerpupoBaHHbIM Onokom 1104
AKKYMYJIMPOBAHUSI SHEPIHMH OCYIIECTBISIETCS OJHHM WJIM HECKOJbKMMH TEIUIOOOMEHHUKAMH,
KOTOpbIE TIEPENalOT TEIUIOBYI0 SHEPrui0, TEeHepUpyemyr siiepHbIM Osokom 1102, B
UHTErpUPOBaHHBIN 010K 1104 akKyMyJIUPOBaHHS YHEPTHH.

[0135] MuTerpupoBanHblii 0510k 1104 akKyMyTMpOBaHUS SHEPTHH HAXOAUTCS B TETIOBOM
cooOmeHnu ¢ cunoBeiM OnokoM 1106. Tennosoe coobmenne MOXxeT ObITh 00ECIEYeHO ONHUM
WIN HECKOJBKHUMH TETUNIOOOMEHHUKAMH, KOTOpbIE BBITIOJHEHbI C BO3MOXKHOCTBIO MEpenaydn
TEIUIOBOW SHEPTUHU OT MHTErpupoBaHHOroO Ojoka 1104 akkyMyJMpOBaHUs SHEPTHU K CHIIOBOMY
6moky 1106. Cunosoii 610k 1106 MoskeT mpeoOpa3oBBIBATH TEIUIOBYIO SHEPTHIO B 3JIEKTPUUECTBO,
HaIpuMep, 3TO MOKET BBIMOJHATHCS TypOMHOH, TakOM Kak mapoBast TypOMHA, WM CHCTEMOMN
npeoOpa30BaHusl TEIUIOBOW SHEPTrHH HEKOTOPOro APYToro THUIA B AJIEKTPHUYECKYIO SHEPTHIO.
Cunosoii 6mok 1106 MOkeT MCHOJIB30BAThH TEIIJIOBYIO SHEPTHIO I BHIPAOOTKH 3JIEKTPUUECTBA
171 TIepelavd Ha BHELITHIOK Harpy3ky 1108, Takyro kak, HalpuMep, SJIEKTPUYECKasi CETh.

[0136] ITo mepe TOro, Kak MUpP OTXOIHT OT YIOJIbHBIX 3JIEKTPOCTAHLMH, 1O 000N U3
MHOK€CTBa MHOTOUHCJIEHHBIX IPHYUH 000pYJOBAaHHE BbIBEIECHHBIX U3 HKCIUTYaTAlUU Y IOJbHBIX
3JIEKTPOCTAHLMN MOXKET HCIOJIb30BaThCs APYTMMU MCTOYHUKAaMH 5Hepruu. Hampumep, xorna
yTOJIbHAS 3JIEKTPOCTAHLIMS BBIBOIUTCS U3 SKCILTY aTalllK, 000pyIOBaHHE TOCHIE KOTIA HE 3aBUCHT
OT WHCTOYHWKa Teruia. Hampumep, TypOuHHBIH OJIOK, paclpeneNnuTeNbHbIe YCTPOKCTBA,
KOHJIEHCATOPBI, TEHEPATOPHI U SJIEKTPUIECKIE KaOesu BCe elle MOTYT UCTIONb30BATHCS C IPYTUM
UCTOYHUKOM TEIUIOBOW SHEPrUH. OJTH LIEHHBIE aKTHBBI, KOTOPBIE CTAHOBATCS OECXO3HBIMHU
aKTUBaMU IOCJIE€ BBIBOJA U3 HKCIUTyaTalUU YTOJIbHOU 3JIEKTPOCTAHLUH, CO3AAIT BO3MOKHOCTD
e ApYyroro Oe3yriIepoaHOro HMCTOYHHKA TEIUIOBOM HHEPTMHM MPONOJDKATH HCIOJIb30BATH
0ecXO03HbIe aKTUBBI AJIS1 BBIPAOOTKH 3JIEKTPOIHEPTUH.

[0137] B cooTBETCTBUYU C HEKOTOPBHIMU BapUAHTAMU BBITIOJTHEHHSI, OAJIAHC YTJIsl CHJIOBOTO
OJloKa CTaHIUH (HAIIPUMEP, BCETO, YTO HAXOAUTCS MOCJIE KOTJIa B TEXHOJOTHYECKOM IPOLIECCE),
BKJIFOYaeT 00OpyIOBaHME, TAKOE€ KaK KOPMIyC KOTJIA, MOJABECHOH Mapomneperpesareib, TypOUHy
BBICOKOTO JIaBJIEHHs, NPOMEXYTOUYHBIE IaporeperpeBaTeny, TypOUHY CpEIHEro IaBJIEHUS,

TypOMHY HHM3KOTO JIaBJIEHUS, KOHAEHCATOP, IMUTATENbHbIE HACOCHI, A€a3PaTOPhl, MONOTPEBATEIH
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HCXOJHOTO MPOAYKTa, SKOHOMai3ep, rpagupHIO, SJIEKTPUIECKUN Te€HepaTop, TPaHCHOPMATOPHI U
CHCTEMy D3JIEKTpOINepenadd, a TakXke CONyTCTBYIOIIME TpyOONmpOBOABI, KOHTPOJBHO-
U3MEpUTENbHBIE NMPUOOPHI U CPEACTBAa YIMpaBJIeHUs. JTH OECXO3HblE AKTHUBBI HE 3aBHCAT OT
MCTOYHHKA TEIUIOBOI SHEPTHH, KOTOPasi MOXKET TOCTABIIATHCS MHTETPUPOBAHHBIM OiokoM 1104
aKKyMyJIMPOBAHUsS SHEPruu (HampuMmep, CUCTEMOI aKKyMyJMPOBAHUS TEIUla), KaK OMHCAHO B
HACTOSALIEM JOKYMEHTE.

[0138] HurerpupoBansbiii 6ok 1104 akkyMyJUpOBaHHsS HEPTUH MOKET MOJIyYaThb
TEIUIOBYIO SHEPIHI0 OT JIFOOOro M3 psiia UCTOYHUKOB TETUIOBOH SHEPTUH, TAKUX KaK OHA WU
HECKOJIbKO aTOMHBIX TEIUIO3JEKTPOCTAHIMM CTaHLUI, COJNHEYHas TeIUloBas JHEprus,
reoTepMalibHasi 3HEPrysi, BETPOBAas TEIUIOBAsS JHEPTHUsS, SHEPrHsl BOJH WU JIEOOOH npyroi
NOAXOSIIMNA TeHepaTop TeIJIOBONH 3Hepruu. B COOTBETCTBUM C HEKOTOPHIMH BapHaHTAMHU
BBIMIOJTHEHNSI, MHTETPUPOBaHHBIA Onok 1104  akKyMyJnIMpOBaHUS 3HEPIUU  IO3BOJISIET
KOMOMHHPOBaTh OOV (POpPMY TEIJIOBOH SHEPrUM U UCIOJIb30BaTh ee ¢ Jrodoi (opmoii
cioBoro Onoka 1106, obecrieunBasi AOMONHUTEIBHOE NPEUMYINECTBO OTHENEHUS SIIEPHOTO
6moka 1102 ot cunosoro 6moka 1106.

[0139] DTa apxurekTypa npeanaraeT MHOKECTBO MpeumMyiiecTs. Hanpumep, cyiiecTsyer
o0s13aTenpHOE OTAENeHue OT siaepHoro Onoka 1102 m Bcero o0OpyAOBaHUS, PACIONOKEHHOTO
Janplle B TEXHOJIOTMYECKOM IpOLecce OT MHTerpupoBaHHoro Omoka 1104 akkymyiaupoBaHUs
SHEPruH, eCTh T'MOKOCTb B COeIUHEHUH smepHoro Osoka 1102 ¢ cunoBbiM Onokom 1106.
Hanpumep, snepromy Onoky 1102 He TpeOyercst COTacoBaHUs, ¢ TOYKH 3PEHHs BBIXOIHOM
MOIIHOCTH, ¢ CHJIOBbIM Oyiokom 1106. Snepubiii 610k 1102 moxer paboTaTh Ha MOJHOM
MOIIHOCTH ¥ TepelaBaTh TEIUIOBYID OSHEPrUI0 HAa HMHTErpUpoBaHHbI Ojok 1104
aKKyMYJIMPOBAHUSI SHEPTHH, KOTOPBI 3aTeM MOXKET O0EeCIeYHBATh TEIJIOBYK) SHEPTHIO IS
NPUBENIEHUS B IeUCTBUE TypOuH cuiioBoro Oyoka 1106 modbiM nogxoasimuM crnocodoM. Takum
oOpasom, padora cmimoBoro 0joka 1106 MOSHOCTRIO HE3aBHCHMA OT padOoTHI SAEPHOro OJIOKa
1102.

[0140] B cooTBeTCTBUMH C HEKOTOPHIM BapHUaHTAMM BBINIOJHEHUs, siiepHbIA Oyok 1102
MoskeT padorars Ha 100% MOIIHOCTH, HO MOCKOJIBbKY siiepHbIi 0510k 1102 oTaeneH oT CHIIOBOTO
6noka 1106 unTerprpoBanHbM OokoM 1104 akkyMyJUpOBaHHS SHEPTHH, CUIIOBOH Osok 1106
TIOJIHOCTBIO CIIOCOOEH CIIEIOBATh 33 HArPy3KOH, B 3aBUCUMOCTH OT CIPOCA HA 3JIEKTPOIHEPTHIO.

[0141] OnucanHas apxUTEKTypa TaKke MPUBOIUT K MPEeUMyInecTBaM B 3G (HEeKTUBHOCTH
NPOEKTHPOBaHUs. bonble HeT HEOOXOAMMOCTH COTJIACOBBIBATD SIIEPHBIN PEAKTOP C KOHKPETHBIM
crioBbIM O1okoM 1106. TunoBoit peakTop MOKET ObITh COEAMHEH C TUIIOBBIM CHIIOBBIM OJIOKOM,

YTO yCTpaHseT HEeOOXOOUMOCTh B pa3padOTKe HOBOTO peakTopa, 4YTOObI MOIIHOCTH
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COOTBETCTBOBAJa MOIIHOCTH KaXJOTO IPOU3BOJILHOrO cuioBoro Omoka. Ilox TunoBbIM
PEaKTOPOM MOHUMAETCSI PEAKTOP JI0OO0H KOHCTPYKIMH U JIF0OOH BBIXOAHOM MOITHOCTU. THITOBOA
CHJIOBOH OJIOK OTHOCHUTCS K JIFOOOH KOHCTPY KLIMH, pa3Mepy, TUIl U BBIXOIHOW MOIIHOCTH CUCTEMBbI
npeoOpa30BaHMs TEIUIOBOH SHEPTHHU B AJIEKTPUYECTBO M BKIIOYAET, HAIPUMED, TAPOreHEPaTOp.
[0142] B HeKOTOpPBIX BapHaHTAX BBINOJHEHUS HHTErpUpOBaHHBI Onox 1104
aKKyMYJIMPOBAHUS] SHEPTUH MPEIHA3HAUEH JJIsl PHEeMa BbIXOJHOW MOLIHOCTH SAEPHOro OJoKa
1102 u 1OCTaBKH TEIJIOBOM SHEPTUU B COOTBETCTBUU C TpeOOBaHUsIMH criioBoro Oyioka 1106. B
HEKOTOPBIX BAapUAHTAX BBINOJHEHUS ONUCAHHAS APXUTEKTypa JOIMyCKaeT KOMOWHAIIHIO
KOHCTPYKLHHU C OTHUM WJIM HECKOJIbKMMH PEaKTOPaMH, KOTOpPbIE JOJKHBI OBITh COCIUHEHBI C
cuioBbIM OiokoM 1106. B xauecTBe mpumepa, eciu cujioBoMy 0Jioky TpeOyercs 1600 MBT nmapa
Ui TypOWHBI, 3Ta MOTPEOHOCTh MOKET OBITh YAOBJETBOPEHA C MOMOINBIO OJHOTO pPeaKkTopa
MOIIHOCTEIO 1600 MBT, nByx peaktopos MomHOCTBIO 800 MBT, 0AHOr0O peakropa MOLIHOCTBIO
1200 MBT u oxpHoro peakropa mowmHOCTBO 400 MBT, u T.n. B HEKOTOpBIX Ciy4asx
UHTErpUpOBaHHbIN 050K 1104 akkyMyJTUpOBaHHUSA SHEPTUH PadOTAET KAaK arperarop MOILIHOCTH OT
YKa3aHHOTO OJHON WJIM HECKOJBbKUX KOHCTPYKLHUI peakTropa, obecrednBasi, TEM CaMbIM,
ruOKOCTh, MAaCIITAOUPYEMOCTh M, BO BDEMEHHBIX paMKaX, HE3aBUCHMOCTb COSMHEHHUS CUIIOBOTO
O6moka 1106 ¢ OOHUM WM HECKOJbKMMH pPEAaKTOPaMH, IIOJIArasicb Ha HWHTErPUPOBAHHBIH
sHepreTrueckuit 6siok 1104 B xadectse Oydepa. DTO NONMOJHUTENBHO O0ECTIEUHNBAET SIIEPHOMY
O6moky 1102 u cunoBomy Onoky 1106 BO3MOXKHOCTH OBITH MOJHOCTBEO pa3[eIEeHHBIMH U
HE3aBUCHMbIMH C TOYKH 3PEHHUs] JH3aifHa, KOHCTPYKIMH M pPaboThl. J{OMONHHUTENbHBIM
NPEUMYIIECTBOM SIBJIIETCS TO, YTO APXUTEKTY pa MO3BOJIAET UCIIONB30BATh KOHCTPY KLU0 C OAHUM
PEaKTOPOM, HAINpuUMep, SJIEKTPOCTAHIMIO MOIIHOCTHIO 400 MBT, HCnONb3yeMy0 B COYETAHUU C
HECKOJIbKMMH TUIIaMU 3HeprooyiokoB (Hampumep, 400 MBT, 800 MBT, 1200 MBT, 1600 MBT,
2000 MBT, 2400 MBT 1 T.11.). B HEKOTOpPBIX BapHaHTax BBITIOJHEHUS MOXKET OBITh MCTUHHOE
HECOOTBETCTBHE MeXay sinepHbIM Osokom 1102 u cumoeiM Osokom 1106, Hampumep,
peaxTopHbIii 650k 1102, koTopsiii Bbimaer 1600 MBT, MOKET OBITh COETUHEH C CHIIOBBIM OJIOKOM
1106 momuocTeio 1500 MBT. Jlpyrumu cioBamuy, sinepHbiii 050k 1102 MOXKET UMETh BBIXOIHYIO
TEIUIOBYIO0 MOIIHOCTb, a CHJIOBOH Oyok 1106 MOXeT MMeTh BXOAHYHO TEIUIOBYIO MOIIHOCTb,
KOTOpasi OOJbIlle WJIM MEHBINE, YeM BBbIXOIHAs TEIUIOBask MOILIHOCThH saepHoro Omoka 1102.
Jlpyrumu cioBaMH, peakTopHbIi 6510k 1102 MOXKeT UMETh MACIOPTHYIO MOITHOCTD, OTIIMYHYIO OT
MacTIOPTHON MOIHOCTH CHIOBOTO Otoka 1106. B HacTosiem [okyMeHTe macropTHast MOITHOCTh
- 3TO JUIMTENIbHAS BBIXOJHASI MOIIHOCTh OOBEKTa NPU MOJHON Harpy3ke. IlacopTHas MOITHOCTB
- 3TO OOBIYHO YHCJIO, 3aPETHMCTPUPOBAHHOE PETYJHUPYIOIUMHU OpraHaMu AU KIacCU(UKALIUH

BbIXOI[HOﬁ MOIMHOCTHU CTAaHLUHWH, U OOBIYHO HU3MEPACTCA B BAaTTaX, MEraBaTTax WUJIKM rUraBaTrax.
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IIpn wcronb30BaHWM JUIs OMHCAHUS CUJIOBOro Onoka 1106 ero MOXHO HCIONB30BaTh IS
0003Ha4YeHNs1 MOLIHOCTH, BBOAUMOM B cuitoBoi 0J10k 1106, koTopas MoxeT ObITh mpeoOpa3oBaHa
B 3JIEKTPUYECTBO, KOraa CUiIoBoH O6sok 1106 paboTaeT Ha MOTHOI MOIIHOCTH.

[0143] DTOT THI HECOOTBETCTBUSI MOKET OBbITh HCIIPABIEH CIOCOOAMH, OMMCAHHBIMHU B
HACTOSIIEM JAOKYMEHTE, HalpuMep, MyTeM HCHOIb30BaHHUs U30BITOYHON TEIUIOBOH SHEPTHU IS
APYTUX LeJNeH, myTeM MaciTabupOBaHUS HHTETPUPOBAHHOTO OJIOKA aKKYMYJIUPOBaHHS SHEPTHH,
U TUIAHUPOBAHMS aBAPUIHOTO OTKIJIIOYEHHMS SIIEPHOHM YCTAaHOBKH, B TO K€ BpeMs o0ecrednBast
NoAauy TEIUIOBOHM SHEPTrUu Ha CHJIOBOH OJIOK M3 MHTErPHUPOBAHHOTO OJIOKA aKKyMyJIHPOBaHUS
SHepruu, Wwin obecrneunBas sipepHoMy 00Ky 1102 BO3MOXKHOCTB 3apsiAKH WHTETPUPOBAHHOTO
6moka 1104 akKyMyJIMpOBaHHS SHEPTUH BO BPEMs TOHIKEHHOTO CIIPOCa Ha 3JIEKTPOSHEPTHIO,
5TO JIMIIb HEKOTOphle M3 HUX. B HEKOTOphIX ciydasx cuioBod Onok 1106 moker ObITH
OMepPaTHUBHO MACIITAOMPOBAH A0 BBIXOIHOW MOIMHOCTU HIKe 100% MOIIHOCTH, B TO BpeMsl Kak
snepHblid 610k 1102 moxer padorats Ha 100% pabodeit MOLITHOCTH.

[0144] AmnanormunbiM oOpa3oMm, peakTopHbli Onok 1102 Moxker OBITH cCOenuHEH C
UHTErpUpPOBaHHBIM O0JI0kOM 1104 akkyMyIMpOBaHUS YHEPTUU, UMEIOIUM HECOOTBETCTBHE MEXKITY
MOIITHOCTBIO T€HEPUPOBAHHSI TETIJIOBOH SHEPTHH sAaepHOro 6joka 1102 u TermnoBoii MOLTHOCTBIO
Omoka 1104 akkyMyJnupOBaHHs TEIUIOBOW sHepruu. Jpyrumu cioBamu, sinepHblii O6mok 1102
MOJKET UMETh M€HEPUPYIOLIYI0 MOLIHOCTh, KOTOPask HIKE aKKyMyJIMPYIOLIeH MOITHOCTH Oyoka
aKKYMYJIUPOBAHUS TEIUIOBOH 3HEPruu. B HEKOTOPBIX Cllydasx TeHepHpyloIuas CrocOOHOCTb
peakTopHOro 6J0Ka MOXKeT cOCTaBIsATh nopsinka 10%, 20%, 30%, 40%, 50%, 60%, 70% umu 80%
OT aKKyMyJIIpYIOLIeH criocoOHOCTH OJI0Ka aKKyMyJIHMPOBAHMS TEIUIOBOH SHEPIUH.

[0145] B HekoTOpbIX ciy4asix simepHblii 0ok 1102 BripaOaThIBaeT TEIJIOBYIO SHEPTHUIO
IpU TEMIepaType, KOTopasi MOKET ObITh HE MaeanbHOH s cuioBoro Onoka 1106. B kauectse
npumepa siaepHsii 0ok 1102 mosker odecneunBaTh Temiiepatypy Ha Beixoae S00 °C, a cunoBomy
6moky 1106 moxer motpeboBarbest map ¢ temmneparypoir 550 °C. B stux cnyyasx aeduuut
TEMIIEePaTypbl MOXKET ObITh BOCIIONIHEH (1) MUKOBBIM pe3epByapoM, KOTOPBIH MOXKET HarpeBaTh
TEIUIOAKKYMYJIMPYIOIIYI0 Cpeny 10 Oojiee BBICOKOH TemmepaTrypsl, (2) mobapreHuemM
JOTIOJTHUTENBHON TETJIOBOM SHEPrHH K Mapy IMepen ero MmpoxokaeHueM depe3 TypOuHsl, (3)
3ary ckoM Ty pOuHbI ¢ 6onee an3kuM KI1JI, mim ucrnonp3oBaHUEM KaKOTO-THOO APYTOro perIeHus
IUTsl yCTPAHEHUs] HECOOTBETCTBUS TEMIIEPATYP.

[0146] B HEKOTOpBIX BapuUaHTAX BBINOJHEHUS THOPUOHAS TEXHOJOTHS MOXKET
UCTIONIb30BAThCS ISl AOTIOJIHEHUS TeIIOBOH sHeprun sigepHoro 6moka 1102, Hampumep, korga
cwioBoit 0ok 1106 TpeOyer TemmepaTypbl mapa Ha BXOZE BBILIE, YeM MOXKET O0eCNeqHTh

anepHplii 050k 1102, anpTepHAaTHBHAS TEXHOJIOTHUS, TAKOH Kak OMHYECKUI Harpes, MPUPOIHBIN
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ras, BOJAOPOA WM KakOH-muOO ApPyrol HCTOYHMK 3HEPIUH, MOKET WCIOIb30BATHCA IS
NOCTHKEHHST MaKCHUMaJIbHOM TeMmmepaTypbl mapa st padoTel cmioBoro Osoka 1106 ¢
noaxozsien 3pPeKTUBHOCTHIO.

[0147] B cooTBeTcTBUM C HEKOTOPbIMM BAapHUAHTAMHU BBINOJHEHMS, HCIIOJIB30BAHNE
0ecxX03HBIX aKTUBOB CHJIOBOrO Oioka 1106 B mHTerpupoBaHHOH SHepreTuyeckoii cucreme 1100
BMECT€ C AaTOMHOW TEIJIOBOH CTaHIMeld O0ecrneYnBaeT MHOTOYHCIICHHBIE TMPEHMYIIECTBa.
Hanpumep, 00BbeKT yrke 0100peH U SKCIUTyaTUPYeTCs1, BBIOOP 00BEKTA YIKe CIEIaH, 3TO MO3BOJISIET
UCTIONIb30BaTh 000PYIOBaHKHE HA COTHU MHJUTMOHOB JIOJUTAPOB IS TAJIbHEHIIIErO UCTIOIb30BAHHS
B Oe3yrneponHoi BbIpaOOTKE SHEPTHH, a HE CHUCHIBATH HA METAJUIONOM, M OOBEKT YiKe
NOAKIIIOYEH K Tepenaried HWHPPACTPYKType M TMOOKIIOYEH K JJIEKTPOCETH, a TaKKe
MPENOCTABISAET APYyTUe NPEUMYLECTBA.

[0148] BemmeynomsiHyToe o00CyXneHue obOvenuHeHHs spepHoro Osoka 1102 u
UHTErpupoBaHHOro Ooka 1104 akkyMyJHpOBaHUs SHEPTUH ¢ OECXO3HBIMU AKTHBAMHU YTOJIBHOTO
sHeprobmoka 1106 B paBHOH CTeneHW MPUMEHUMO K OECXO3HBIM aKTHBaM MPUPOIHOIO Trasa.
ITockobKy ra30Basi 3JIEKTPOCTAHLIUS BBIBOIUTCS U3 HKCIUTyaTallMU IO JIFOOOH M3 MHOXECTBA
NPUYHH, CUJIOBBIE OJIOKM 3THUX CTAHLUN MOTYT HCIIOJIb30BAThCS MyTEM COEOUHEHHS CHUIIOBOTO
O6nmoka 1106 ¢ wuHTerpupoBaHHbIM OnokoM 1104 akkyMyJIMpOBaHUS 3HEPrUH, KOTOPBIN
o0ecrieunBaeT TEIUIOBYIO OJHEPrHI0O Uil TpUBEAEHUs B JeiictBue TypOMH ra3oBoi
snexTpoctaHuuu. MHTerpuposanHbiii 010k 1104 akkyMyJIMpOBaHUS SHEPTUU MOXKET MOJIydaTh
TETUIOBYIO SHEPTHI0 OT JIOOOr0 M3 MHOXKECTBA PAa3JIMYHBIX NCTOYHHMKOB, TAKUX KaK OJUH WM
HECKOJIBKO SIAEPHBIX pPEaKTOPOB, COJIHEYHAsl TEIJIOBas JHEPrusi, BETPOBasl JHEPrus,
reoTepMajibHasi SHEPTHsl, TUAPOIHEPTHUS WM JIFOOOH APYrou MOAXOASIIUNA UCTOYHUK TEIIOBOM
SHEPIUU.

[0149] B HekoTOpBIX ciy4asix, Korga cuiioBoMy Ojioky 1106 TpeOyroTcst TeMmneparypbl
BBILIIE, YeM BBIXOAHASI TEMIIEPATypa UHTErPUPOBAHHOTO O1oka 1104 akKkyMyJIUpOBaHHS SHEPTHUH,
BBIBEZICHHAS] M3 SKCIUTyaTallMM Ta30Basi 3JIEKTPOCTAHLUS OyJeT MMETh AOCTYIHBIH HMCTOYHHK

NPUPOAHOrO Tras3a, KOTOPBIM MOXXHO HCHOJNB30BAaTh JJIs1 TMOBBIIEHUS  TEMIIEpPaTypbl

)
TEIUIOAKKYMYJIMPYIOIIeH Ccpenpl uiu padodeil Tekydeidl cpeabl TypOUHBL, YTOOBI TMOBBICHUTH
s¢dexTuBHOCTD Ty pOuHHOTO LKA, Kpome Toro, cam cuoBoii 6ok 1106 MokeT BbIpabaThiBaTh
snekTposHepruro ¢ Oonee Hu3kuM KIIJ| M3-3a HEONTHMAIBHOTO NABJIEHUS Mapa Ha BXOAE U
OTBOAWTH YaCTh TEHEPUPYEMOU SJIEKTPOIHEPTHH JJIsT JOCTYKESHISI MAKCUMAJIbHON TEMIIePaTypPhbI
BXOZSIIEr0 Mapa W TOCTENEHHO IOBBINATh CBOW 3((PEKTHBHOCTD TO Mepe YBEIUYCHHS

TeMIIEpaTyphl Iapa Ha BXoje 10 Oosee uaeanbHON TeMIepaTypsl A1 CHIIOBOrO OJIOKa.

[0150] B coorBercTBUMU C HEKOTOPHIMH BapHUaHTAMHU BBINOJHEHUS, Ha 3a0pOLIEHHBIX
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00BEKTaX UMEETCS BO3MOXKHOCTb HCIIOJIb30BaTh 0€CX03HOE€ 00OPYIOBaHUE MyTEM OOBEIMHEHHS
€ro C MHTErpupoBaHHBIM OjokoM 1104 axkyMynMpOBaHHUsS 3HEPruu U siAepHbIM Osokom 1102,
Hcnonb3ys cyIecTByOLY0 HHPPACTPYKTYPY, AOCTYIHYIO Ha 3a0pPOLIEHHBIX 00BEKTaX, MOXKHO
UCIIOJIb30BaTh BO BCEM OCTAJIbHOM TPYIHBIH B MCIOJB30BAHHU OOBEKT, KOTOPBI HEOOXOIUMO
BOCCTAHOBUTB U INPEBPATUTH B Oe3yryepoaHbINl OOBEKT IO MPOU3BOACTBY SHEPTHH C rOpasno
MEHBIINMHU 3aTpaTamMy, 4YeM INPU HOBOM CTPOUTEIBCTBE, C MEHBLIMMH 3aTpPAaTaMU BPEMEHH U
3aTpar Ha JIMLEH3NPOBAHUE U BBOJ B SKCILIYaTALHMIO, H 3TOT OOBEKT MOXKHO PEKOHCTPYHPOBATH
IUIS TIOJTyY€HHS TTOJIOKUTENbHBIX PE3YJIbTATOB.

[0151] OnucanHble B HACTOSALIEM IOKYMEHTE BApUAHTHI BBIOJHEHUS OOECIIEYHBAIOT
HUHTETPUPOBAHHYIO SHEPreTHUECKYI0 CUCTEMY, KOTOpas OTHAEeNsieT UCTOUHUK TeIJIOBON 3HEPrUU
OT CHUCTEMBbI Peo0Pa3OBaHMsI SJHEPTUH, KOTOpasi 00eCIeUynBaeT MOAYJIbHY IO, MaCIITAOHPYEMYIO,
5 PEeKTUBHYIO CHCTEMY, KOTOpPash MOXKET HCIIOJIb30BAThCS AJI YIOBIETBOPEHHUS TpeOOBaHMH
0a30BOM 3JIEKTPUYECKON HArpy3KH, TpeOOBaHUN MHUKOBOW SJICKTPUUECKON HArpy3KH, a TaKXKe
NPOMBILUIEHHOTO TEeXHOJOoruueckoro temiga. OAMH MM HECKOJbKO HCTOYHUKOB TEIUIOBOM
SHEPruy, Takue Kak, HalpuMep, Cpeau MPOoYero, OAMH WM HECKOJBKO SIIEPHBIX PEaKTOPOB
Pa3NUYHBIX THUIIOB, COJHEYHbIE 3JIEKTPOCTAHLMH, UCTOYHUKH N€OTePMabHON 3HEPIHH, MOTYT
ObITb CBsi3aHBl C OOIIMM HEAAEPHbIM OOOPYAOBAHMEM CTAHLMH, TAKUMU KakK CHCTEMbI
aKKyMYyJIMPOBAHUS TEIUIA U MPeoOpa3oBaHMs SHEPTUH.

[0152] CnieranucT B TaHHOM 001aCTH TEXHUKH MOWMET, YTO JIFOOOH MpoLecc Wiiu crnocoo,
PaCKpBITBIi B HACTOSIIEM JOKYMEHTE, MOXHO MOAU(PHUIMPOBATE MHOTHMH CIIOCOOAMH.
ITapamerpbl mpomecca M IOCJIEAOBATEIbHOCTb  JTANOB, ONUCAHHBIX W/  WIH
NPOWJUTIOCTPUPOBAHHBIX B HACTOSIIIEM JOKYMEHTE, aHbl TOJIbKO B KaueCTBE MPUMeEpa U MOTYT
OBITh M3MEHEHBI 10 JKeNaHui. Hanpumep, HECMOTPs Ha TO, YTO ATAIbI, MPOUJLTIOCTPUPOBAHHBIE
U / WIN ONHCAaHHbIE B HACTOSILIEM JOKYMEHTE, MOTYT OBITh MOKa3aHbl HJIH OOCYKIEHBI B
KOHKPETHOM TOpPS/IKE, 3TH 3Talbl HEe O00s3aTENbHO IOJUKHBI BBINOJIHATHCS B YKA3aHHOM HIIH
00Cy KIaeMOM TIOPSIIKE.

[0153] Pasnuueble  WUIFOCTPATUBHBIE  CHOCOOBI,  OMUCaHHBIE U/  WIH
NPOWJUTIOCTPUPOBAHHbBIE B HACTOSIIIEM JJOKY MEHTE, MOTYT Tak)Xe OIyCKaTh OJJUH WJIU HECKOJBbKO
STanoB, OMNUCAHHBIX WM MPOWUIIOCTPUPOBAHHBIX B HACTOSALIEM JOKYMEHTE, WJIH COJAEPKaTh
JOTIOJTHUTENbHBIE 3Tanbl B JONOJIHEHHE K packpbIThiM. Kpome Toro, stam moboro crocoba,
ONMMCAHHOTO B HACTOSINEM JOKYMEHTE, MOXKEeT ObITh OOBEAMHEH C JIOObIM OIHUM WM
HECKOJBKHUMH 3TaraMu JIE0OOTo IPyroro crnocoda, paCKphITOro B HACTOSIIIEM JTIOKYMEHTE.

[0154] Ecnu He yka3aHO WHOE, TEPMHHBI «COEAMHEHHBIN C» U «CBSI3aHHBIM C» (M UX

NPOU3BOIHBIE), UCTIOIB3YEMBbIE B OTIUCAHUH U (HOpMYyJie H300PETEHH s, JOJDKHBI TOJIKOBAThCS KaK
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pasperaroire Kak HEMOCPEACTBEHHOE, TaK U OTOCPEAOBAHHOE (TO €CTh Yepe3 APYTUe JIEMEHThI
WX KOMIIOHEHTHI) coequHenne. Kpome Toro, TepMUHBI B € IMHCTBEHHOM YHCJIE, UCTIONB3Y EMbIE B
onucaHuu 1 GpopmyJie H300peTeHus, TOJKHBI TOJIKOBATHCS KaK O3HAYAIOIINE K10 MEHBIIEeH Mepe
onuH u3». HakoHer, A1t mpOCTOTHI MCIIOJIb30BAHUS TEPMHHBI  BKJIFOUAO LU U « UMEIOLIUID (U
UX TPOHM3BOIHbBIE), UCTIOIb3YEMbI€ B OMUCAHUH U (HopMyJie M300pETeHUs, B3aUMO3aMEHSIEMbl U
UMEIOT TO K€ 3HAYEHHE, YTO U CIIOBO «COAEPIKALIUI.

[0155] Hcnonb3yemblii B HACTOSIIIEM JOKYMEHTE TEPMHUH «WJIHM» HCIIOJIb3YyETCs
BKJTFOUUTEJIbHO JUIsi 0OO3HAYEHMSI 3JIEMEHTOB B aJIbTepPHATUBE U B KoMOMHALUU. MICTIOb3yeMble B
HACTOSIIEM JJOKYMEHTE CUMBOJIbI, TAKHE KaK [UQPBI, OTHOCATCS K AHAJIOTMYHBIM 3JIEMEHTAM.

[0156] BapuaHThI BBIOJIHEHUS] HACTOSIIErO U300peTEeHUsT ObUTH MOKA3aHbI U OMHCAHBI,
KaK M3JI0KEHO B HACTOSIIIIEM JIOKYMEHTE, U MMPEICTABIICHBI TOJIBKO B KadecTBe puMepa. OObIUHBIIHI
CHeMAJTUCT B TAHHOUW OOJIACTH TEXHUKH PACIIO3HAET MHOTOYHCIICHHbBIE aanTalliy, H3MEHEHMSI,
BapWallMM W 3aMeHbl Oe3 OTKJIOHEeHUs OT oObeMa HaCTOosAIEero wu3o0pereHus. MOKHO
UCTIOJIb30BaTh HECKOJIbKO AJIbTEPHATHUB W KOMOUWHAIIMI PACKPBITBIX B HACTOSIIEM JOKYMEHTE
BaPHAHTOB BBIMOJTHEHHUSI, HE BBIXOJIS 33 PAMKH 00beMa HACTOSIIETO N300PETeHHSI H PACKPBITHIX B
HACTOSAIIEM NOKyMeHTe m300pereHuii. CaenoBaTeibHO, 0ObEM PACKPBITBIX B HACTOSIIEE BPEMsI
U300peTeHN JTOJDKEH OMPEAeNAThCS HCKIIIOYUTENbHO OOBEMOM TmpuiaraeMoi  (popMyJibl
u300peTeHnss U €€ OSKBHBAJIEHTOB. OJTO H300peTeHHE TakKe BKIIOYAET CIEAYIOLIUe
MPOHYMEPOBAHHBIE My HKTHI.

[0157] 1. Cucrema, coneprkaruas:

SIIEPHBINA PEAKTOP, PACTIONOKEHHBIN Ha SAEPHOM OOBEKTE,

T'PAHUILLY SIIEPHOTO OOBEKTA, OKPYIKAIOIIYIO SAEPHBIN PEaKTOp, MPUYEM IPAHULIA SIEPHOTO
oObekTa oOpa3oBaHa OJHUM WM HECKOJbKMMU OapbepaMH, MPENsTCTBYIOIIUMH JOCTYIY K
SIIEPHOMY OOBEKTY,

CHUCTEMY AKKyMYJIUPOBAHUSI TEIJIOBON SHEPTHM, PACIOJIOKEHHYK CHApPYKU TPAHUILIBI
SIIEPHOTO OOBEKTa, MPUYEM CHUCTeMa AaKKYMYJIMPOBAHHS TEIUIOBOW JHEPTHMH HAXOIUTCS B
TETIOBOM COOOIIEHUH C SIEPHBIM PEAKTOPOM, U

TreHepaTop MOINHOCTH, HAXONSAIIUNCS B TEIUIOBOM COOOIIEHUH C CHUCTEMOH
AKKyMyJIUPOBAHUS TEIUIOBON SHEPTHH, MPUYEM TIE€HEPaTOpP MOLIHOCTH PACIIONIOXKEH CHApY KU
I'PaHULIBI SIIEPHOTO OOBEKTA.

[0158] 2. Cuctema mo .1, JOMONMHATETHHO COAEpIKAIasi 3aIMUTHYIO 00OJIOUKY, MPUYEeM
SIIEPHBIN PEAKTOP 3aKJIIOUEH BHYTPH 3aLTUTHONH OOOJIOUKH.

[0159] 3. Cucrtema mo m.1, JOMONHUTENBHO COAEpIKaIIasi 30Hy OOpaILIeHHs ¢ TOTLUTUBOM,

npudeM 30Ha 0OpaIieHus ¢ TOIUIMBOM PACIOJIOXKeHa BHY TPH MPAHULIBI SAEPHOTO OOBEKTa.
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[0160] 4. Cucrema no mn.1, B KOTOpOH cUCTeMa aKKyMyJHMpPOBAaHMs TEIJIOBON 3HEPTUU
HAXOJUTCS B TEIJIOBOM COOOLIEHUHU C SIAEPHBIM PEAKTOPOM IOCPEACTBOM CHCTEMBI Iepenavu
SHEpPTUH.

[0161] 5. Cucrema no m4, B KOTOPOH cucTeMa Nepedadyu SHEPTUU COAEPIKUT KOHTYD
TeKy4el Cpefbl, KOTOPBII CO3aeT 3aMKHY ThIil KOHTYP MEXAY sIICPHBIM PEAKTOPOM U CUCTEMOM
aKKyMYJINPOBaHUS TEIJIOBOM SHEPTHU.

[0162] 6. Cuctema 1o 1.5, B KOTOPOI KOHTYp TeKy4eil Cpelibl CUCTEMBI IIepeaady SHePTuu
HAXOOUTCS B TEIUIOBOM COOOINEHHWH C SIAEPHBIM pPEAKTOPOM TMOCPENCTBOM MEPBOTO
TETUIOOOMEHHUKA U B TETUIOBOM COOOIIEHUH C CUCTEMOH aKKyMYJIUPOBAHHS TEIUIOBOH SHEPTHU
MIOCPEICTBOM BTOPOT'O TEIUIOOOMEHHHUKA.

[0163] 7. Cuctema o 1.5, B KOTOPOUH KOHTYP TEKy4YeH CPeIbl CONEPKUT PabOUyIO TEKY UYI0
cpeny.

[0164] 8. Cucrema 110 11.7, B KOTOPO# pabouasi TeKydasi Cpelia COAEPKUT XJIOPUIAHYIO COJIb.

[0165] 9. Cucrema mo 1.7, B KOTOpOH padouast TeKydast Cpenia COIEPKUT HUTPAT HATPUSI.

[0166] 10. Cuctema mo 1.7, B KOTOpOH pabouasi TeKy4asi Cpela COIEP>KUT IBTEKTHUECKHI
pacTBop.

[0167] 11. Cuctrema mo 1.7, B KOTOPOU pabouasi TeKydasi cpela COAEP KHUT MarepHual ¢
(ba30BBIM IIEPEXOIOM.

[0168] 12. Cucrema mo m.7, B KOTOpoW pabouasi TeKy4asi cpela COAEPXKHUT CIUIaB C
MHTEPBAJIOM HECMELINBAEMOCTH.

[0169] 13. Cuctema mo 1.7, B KOTOpPO#t paboyast TeKy4asi cpefa COAepPKUT pacIuiaBIeHHbIN
MeTaJlJI WK MeTAJTTMYECKUN CIUIaB.

[0170] 14. Cucrema mo 1.6, B KOTOPOH TNEPBBIM TEIMIOOOMEHHUK WA BTOPOU
TETUIOOOMEHHUK MPEACTABIISIET COOOM KOXKYXOTPYOHBIH TEIMIIO00OMEHHHK.

[0171] 15. Cuctema mo m.6, B KOTOPOW TMEPBBIA TEIMIOOOMEHHHK WA BTOPOU
TEIUIOOOMEHHUK TMPEACTABIISIET COOOH ABYXTPYOHBIH TEIMIIOOOMEHHHUK.

[0172] 16. Cucrema mo 1.6, B KOTOPOW TMEPBBIA TEIIOOOMEHHHK WA BTOPOU
TETUNIOOOMEHHUK NPEICTABIISIET COOOH IMIIACTUHYATBIA TETNIOOOMEHHHK.

[0173] 17. Cucrema mno 1.1, AONOJIHUTENBHO COAEpiKallas TEHEPaToOp BOIOPOIA,
COEIMHEHHBIN C CUCTEMOH aKKy My IMPOBAaHHsI TEIUIOBON SHEPTUU.

[0174] 18. Cucrema 1o 1. 1, B KOTOPO#i rpaHUIIA SIIEPHOTO OOBEKTA COAEPIKUT OTPASKIACHHE.

[0175] 19. Cucrema 1o 11. 1, B KOTOPOI1 SIAEPHBII peakTop MpeAcTaBisieT CoO0H peakTop Ha
OBICTPBIX HEHTPOHAX.

[0176] 20. Cuctema 1o 1.1, B KOTOPOI SAEPHBIN peakTop MpencTaBisieT COO0H peakTop-
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Pa3MHOKUTENb.

[0177] 21. Cuctema 1o 11. 1, B KOTOPOIt SIAEPHBII peakTop MpeAcTaBisieT CoO0H peakTop Ha
TETUIOBBIX HEUTPOHAX.

[0178] 22. Cucrema 1o 1.1, B KOTOPOI1 siIEPHBIN PEAKTOp MPEACTaBIIeT COOOM simepHbId
PEaKTop Ha TSKEJION BOJE.

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

[0180] 24. Cucrema 1o 1.1, B KOTOPOI1 siA€PHBIN peakTop MPeACTaBIseT COOOH SaepHbIH
peaxkTop Ha pacliaBJIeHHON COJH.

[0181] 25. Cuctema 1o 1.1, B KOTOPOI#I sIIEPHBIN peakTOp MPeACTaBsieT COO0H peakTop ¢
YKUJKOMETANINYECKUM OXJIAKACHUEM.

[0182] 26. Cuctema 1o 1.1, B KOTOPOI1 siA€PHBIN peakTop MPeacTaBisieT cOOOH SAaepHbIH
PEaKTOp C ra30BbIM OXJIAKIEHUEM.

[0183] 27. Cuctema no m.1, B KOTOpOl cucTeMa akKyMyJIHMpPOBaHHs TEIJIOBOM SHEPIUu
COEMHEHAa C CHCTeMOH MNpeoOpa3oBaHMs HEPTUH, BXOAHAs TEIUIOBAas MOIIHOCTH KOTOPOM
NPEBBIIIAET BHIXOAHY IO TEIMJIOBY IO MOLIHOCTD SIAEPHOTO peakTopa.

[0184] 28. Cuctema no m.1, B KOTOpOI cucTeMa aKKyMyJIMpPOBaHMs TEIIOBOM SHEPIUU
npeacTaBysieT cOOON CUCTEMY HHU3KOTO JaBJICHUS.

[0185] 29. Cucrema mo mn.28, B KOTOpOW CHUCTEMa MEpeAaud SHEPTUM BBINOJHEHA C
BO3MOJKHOCTBIO I€pefladyd TeIUIOBOM JHEPruuM OT SAJEpPHOrO peakTopa B CUCTEMY
aKKyMYJINPOBaHHUs TEIIOBOM SHEPTUU.

[0186] 30. Cuctema 1o .29, B KOTOPO# CHCTEMa Mepeaavn SHEPTUH SBJISIETCS] CUCTEMOM
HHU3KOT'O 1aBJICHUSI.

[0187] 31. Cuctema mo 1.1, B KOTOpOI reHEPAaTOP MOILIHOCTH HAXOAHUTCS B TETLIOBOM
KOHTaKTe C CUCTEMOM aKKyMyJHPOBAHUS TEIJIOBON 3HEPTUU MOCPEACTBOM CHCTEMbI AOCTaBKU
SHEpPTUU.

[0188]32. Cucrema no .31, B KOTOpO# cucTeMa AOCTABKYU SHEPTUU COAEPIKUT 3aMKHY ThIN
KOHTY P TE€Ky4eHl Cpenbl.

[0189] 33. Cucrema no m.32, B KOTOPOH 3aMKHYTbIN KOHTYp TeKydell cpebl CONEpPKUT
pacIIaBJIEHHYIO COJb.

[0190] 34. Cuctrema no .31, B KOTOpPOI CUCTEMa TOCTaBKU SHEPTUU CONEPKUT pabodyto
TEKy4yl0 Cpeqy, KOTOpasi HAXOAUTCS B HEMOCPEACTBEHHOM KOHTAKTE C TEIJIOAKKYMYJIUPYIOILeH
Cpenoil B cUCTEME aKKyMYJIMPOBAHUS TEIIOBOM SHEPTUN.

[0191] 35. Cucrema mo m.1, B KOTOpPO#l reHepaToOp MOIIMHOCTH MPEACTaBISIET COOOMH
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MapOBYIO Ty pOUHY .

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

[0193] 37. Cucrema mno m36, OOMOJHHUTENBHO COAEpKaIlas 3JIEKTPOreHepaTop,
COEIMHEHHBIN C MapoOBOH TypOWHON BBIXOAHBIM BajOM IMApPOBOH TYpOWHBI, U MEXaHUYECKas
paboTa 3aCTaBISIET HJIEKTPOreHEPATOP BhIPAOATHIBATH HJIEKTPHUUECTBO.

[0194] 38. Cucrema no .37, B KOTOPOIl reHepaTop MOIIHOCTH BBINOJHEH KaK CUCTEMa
BBIPaOOTKH SHEPTHHU TIOCIIE HArpy3KH.

[0195] 39. Cucrema mo m.1, B KOTOPO# SAEPHBIN pPEeaKkTOp MPENCTABIAET COOOH mepBbIi
SIIEPHBIN PEAKTOP, MPUYEM CUCTEMA TAK)KE COAEPKUT BTOPOU SIAEPHBINA PEAKTOP.

[0196] 40. Cuctema no .39, B KOTOPOI1 BTOPOH SIAEPHBIN PEAKTOP PACIIOJIONKEH HA BTOPOM
SIEPHOM OOBEKTEe BHYTPU I'PAHHIBI BTOPOTO SIAEPHOrO OOBEKTA, a CUCTEMa aKKyMYJIHPOBAHUS
TEIUIOBOM SHEPTUU U F€HEepPaTOp MOLIHOCTH PACIIONOXKEHbl CHAPY KU IPAHULIbI BTOPOTO SEPHOTO
oOBeKTa.

[0197] 41. Cucrema mno m.l, Takxke coaepskalas BCIOMOTAaTENIbHYIO CHCTEMY
aKKyMYJIMPOBAHUS TEIUIA, HAXOSINYIOCS B TETIOBOM COOOIIEHUH C SAEPHBIM PEAKTOPOM.

[0198] 42. Cuctema no m.41, B KOTOpON BCOMOraTelbHasi CUCTEMa aKKyMYyJHUPOBAHUS
TEIUIa BBINOJHEHA C BO3MOXHOCTBIO PEryJHMPOBAaHMs TEMIIEPATypbl HA BXOAE AKTUBHON 30HBI
SIEPHOTO PEAKTOPA.

[0199] 43. Cucrema 1o 1.1, Takke conepskaliasi COTHEUHYIO TEIJIOBYI0 SHEPTreTHUECKY IO
CHCTEMy, HAaXOISIIYIOCS B TEIJIOBOM COOOIIEHHHM C CHCTEMOW aKKyMyJHPOBAaHHUSI TEIJIOBOM
SHEPTUH.

[0200] 44. Cucrema 1o 1.1, Takke coaeprkainas 30Hy aBapuiHOTO TUIAHUPOBAHUS BOKPYT
SIEPHOTO peakTopa, MpUYEeM CHUCTEMa aKKyMyJHPOBaHUS TEIUIOBON SHEPTUU U TeHepaTop
MOILIIHOCTHU PACIIONOKEHbI CHAPY KU 30HbI aBAPUIHOIO IJIAHUPOBAHMUSL.

[0201] 45. Cuctema mo JrOOOMYy W3 MPEAIISCTBYIOIIMX MYHKTOB, B KOTOPOW SIIEPHBIN
peaKTop COAEPXKUT KOPIyC, BHYTPH KOTOpPOro, IO MEHbIEeH Mepe YacTUYHO, PacIoJIOXKeH
NEPBUYHBIA KOHTYP TEIUIOHOCUTEJISI, U MEPBUYHBIN TETNIOOOMEHHHK, HAXOISAIUNCS B TEIJIOBOM
COOOIIEHNH C IEPBUYHBIM KOHTYPOM TETIJIOHOCUTEIS.

[0202] 46. Cucrema 1o 1. 45, B KOTOPOU MePBUYHBIN TETUIOOOMEHHUK MPEACTABIISIET COOOM
HATPUH-COJIEBON TEIUIOOOMEHHUK.

[0203]47. Cuctema 1o 1. 45, B KOTOPOH MEPBUYHBIHN TEIUIOOOMEHHUK NIEPEAaeT TEILIOBYIO
SHEPIUuI0 OT aKTHBHOHM 30HBI K paldoueil Tekydel cpene CHCTEeMbl aKKyMYJHPOBAHUS TEIUIOBON

SHEpPTUu.
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[0204] 48. Cucrema, conepkainas:

SEPHBIA PEaKTOp, PACIHOJIOKEHHBI BHYTPU TPAaHUIBI SIIEPHOrO OOBEKTa, MpUYEeM
SIIEPHBIN PEAKTOP UMEET KOPIIYC,

TEIIOOOMEHHHUK, PACTIOJNOKEHHbIH BHYTPU KOPIyCa peakTopa, MpUYeM TerI00OMEHHHUK
BBIMIOJIHEH ¢ BO3MOKHOCTBIO TEIUJIOBOIO KOHTAKTA MEPBUYHOIO TEMJIOHOCUTENS, HAXOAALEroCs
BHYTPH KOpITyCa peakTopa, C COJEBbIM TEIUIOHOCUTEIEM, HaXOASIIUMCA B KOHTYpe
TETUIOHOCUTETIS, U

CUCTEMY aKKyMYJIUPOBAHUSI TEIJIOBON SHEPTHM, PACIOJIOKEHHYK CHApPYU TPAHHIIBI
SIEPHOTO OOBEKTA U BBIMOJIHEHHY IO C BO3MOKHOCTBIO MOy YeHHSI TETUIOBOH SHEPTHH OT COJIEBOTO
TEIUIOHOCUTENIS] B KOHTYPE TEIIOHOCUTETIS.

[0205] 49. Cucrema mo m48, Takke coaepskamas CHUCTEMY BbIPAOOTKH 3HEPTHH,
HAXOJSIIYIOCS B TEIUIOBOM COOOIIEHHMHM C CHUCTEMOW AaKKyMYyJIUPOBAHHS TEIUIOBOW 3HEPTHUH,
MPUYEM CHCTeMa BbIPAOOTKH YHEPTUU PACTIONIOKEHA CHAPY KU MPAHULIBI IIEPHOTO OOBEKTA.

[0206] 50. Cuctema 1o 1m.49, B KOTOPOU SIAEPHBIA PEAKTOP UMEET MEPBYIO MACTIOPTHYIO
MOIIHOCTh, & CHCTEMa BbIPAOOTKH SHEPTHMH MMEET BTOPYIO MACIOPTHYK) MOIIMHOCTH, MPUYEM
BTOpAasi MaCTIOPTHASI MOIHOCTH OOJIbIIIE, YeM TiepBast MaCMoOPTHAsI MOIITHOCTb.

[0207] 51. Cucrema, conepxaruas:

SITIEPHBIN pEaKTOp, UMEIOLIUN BBIXOJHYIO TEIUIOBY0 MOLIHOCTb, U

cucTeMy BBIpaOOTKM SHEPTrUH, HMEIOLYI0 BXOAHYK) TEIUIOBYK) MOIIHOCTh |
HaXOJSLIYIOCS B TEIJIOBOM COOOIIEHUH C SIAEPHBIM PEAKTOPOM,

TIPY 5TOM TEIUIOBAsi BXOJHASI MOITHOCTh OOJIbIIIE TETJIOBOI BHIXOIHOM MOLITHOCTH.

[0208] 52. Cucrema mo m.51, Takke comeprkalias CUCTEMY aKKyMyJHUPOBAHUS TeILIa,
PACTIOJIOKEHHY0 MEXAY SIOEPHbIM PEaKTOPOM M CHUCTEMOM BbIPaOOTKH SHEPTUU, TIPU STOM
CHUCTEMa aKKyMyJIMPOBAaHMS TeIJIa MPUHUMAET TEIUIOBYIO MOIIHOCTh OT SIIEPHOTO peaKkTopa H
nepeaeT TeIUIOBYI0 MOIHOCTh CUCTEME BbIPAOOTKH SHEPTHUHL.

[0209] 53. Cuctema o .52, B KOTOPOM CUCTEMa aKKy MYyJIMPOBAHUS TEIIa UMEET pa3Mep,
NO3BOJIIIOIIUI TepenaBaTh OObIIee KOJMUECTBO TEIUIOBOW MOIHOCTH, Y€M MOXKET 00eCIeunTh
SIIEPHBIA PEAKTOP.

[0210] 54. Cuctema no .51, Takke comep:Kainas rpaHuIly SAEPHOrO OOBbEKTa, MPU STOM
SIIEPHBIN PEAKTOP PACIIOJIOXKEH BHYTPH IPAHHULIBI OOBEKTA.

[0211] 55. Cuctema mo m.54, B KOTOpO# cHCTeMa BBIPAOOTKU 3HEPTHH PACIIOIOKEHA
CHApY>KU TPAaHULIBI SIIEPHOTO OOBEKTA.

[0212] 56. Cuctema mo r000My MpEnIIeCTBYIOIEMY IyHKTY, COIeprKaliasi epBUYHBIN

TeIJIO0OMEHHHUK, KOTOPBIH MPencTaBisieT coO0H HaTPpUH-CONEBON TEMIIOOOMEHHUK.
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[0213] 57. Cuctema 1o 11.56, B KOTOPO# MEPBUYHBIN TETUIOOOMEHHHK PACIIONIOKEH BHY TPU
KOpIIyca siIEPHOTrO PeaKkTopa.

[0214] 58. Cuctema mo m.57, B KOTOPOH MNEpBUYHBIA TEIJIOOOMEHHMK HAXOAMUTCS B
TETJIOBOM COOOINEHHH C CUCTEMOI aKKyMyJINPOBAHUS TEIUIA.

[0215] 59. Cucrema o 11.52, Takoke comepakaiiasi BTOpOH sSiAepHbIN peakTop, HaXOSIIHNACS
B TEIJIOBOM COOOINEHUH C CHCTEMON aKKy My JIMPOBAHUS TEIUIA.

[0216] 60. Cucrema mo m.59, B KOTOPOI BTOPOH sIIEPHBINA PEAKTOP MPEACTABIISIET COOOM
peaxkTop, OTIMYAOLIUICS OT KOHCTPYKLHMH YKa3aHHOTO SIAEPHOTO PeakTopa.

[0217] 61. Cucrema mo m.52, Takxke comeprKalasi COJHEYHYIO TEIJIOBYIO YCTaHOBKY,
HAXOJSALIYOCS B TETUIOBOM COOOIEHHH C CUCTEMOH aKKy MY JIMPOBAHHS TEIUIA.

[0218] 62. Cuctema mo 1m.52, Takke conmepikaliasi BETPOBYIO TEIIOBYH) YCTaHOBKY,
HAXOJSALIYOCS B TETUIOBOM COOOIIEHUH C CUCTEMOH aKKyMYJIMPOBAHHS TETLIA.

[0219] 63. Cuctema mo JOOOMYy MPENIISCTBYIOIIEMY MYHKTY, B KOTOPOW sIIEePHBIN
PEaAKTOp OTAENIEH OT CUCTEMBI AKKY MYJIUPOBAHUS TETIA H CUCTEMBI BHIPAOOTKH SHEPTHH.

[0220] 64. Cucrema mo 0O0OMYy MPEAIIECTBYIOMIEMY NYHKTY, TaKXKe COAep Kaas
reHepaTop BOAOPO/A, KOTOPBIH MOJIyYaeT TEMJIOBYH 3HEPTHIO Il IPOM3BOACTBA BOAOPOA.

[0220] 65. Cuctema 1o .64, B KOTOPOI reHepaTop BOAOPOAA COAEPIKUT 3IEKTPOIIU3EP.

[0221] 66. Cuctema mo m.65, B KOTOPOHM T€HEPATOpP BOAOPOAA T'€HEPUPYET BOJAOPOA
MOCPEACTBOM IPOLECCA BBICOKOTEMIIEPATY PHOTO 3JIEKTPOJIN3A.

[0222] 67. Cuctema mo 11.64, B KOTOPOI reHepaTop BOAOPOIa BbipabaThiBaeT BOAOPOA B

npoLecce MapoBoro pupOpMHUHTa MPUPOIHOTO rasa.



POPMYVYJIA H30BPETEHUA

1. Cucrema, comepskaias:

SIIePHBIN PEAKTOP, PACIIONOKEHHBIN Ha SIIEPHOM OOBEKTE,

TPAHUIy SAEPHOTO OOBEKTa, OKPY)KAIOINYIO SACPHbIH peakTop, HpUUeM TIpaHula
AanepHoro obwvekra 0Opa3oBaHAa OIHUM MM HECKOJbKMMH OapbepaMy, NpersiTCTBYIOIIUMH
AOCTYIY K SIAEPHOMY OOBEKTY,

CHUCTEMY aKKyMYJHPOBAHUS TEIUIOBON SHEPIUM, PACIOJIOKEHHYIO CHAPY>XKH TI'PAHMILIbI
SOEPHOr0 OOBEKTa, NMPUYEM CHUCTEMa AaKKyMYJIMPOBAHUS TEIUIOBOH JHEPTUU HAXOIUTCS B
TEIUIOBOM COOOIIEHUH C SIEPHBIM PEAKTOPOM, H

TEHEPAaTOpP MOLIHOCTH, HAXOISIUIHCS B TEIUIOBOM COOOLIEHMH C CHCTEMOM
AKKYMyJIMPOBAaHUS TEIUIOBOM 3HEPIHM, MPUYEM TIE€HEpPaTOp MOILIHOCTH PACIHOJIONKEH CHAPYXKU
TPaHUIIBI SIIEPHOTO OOBEKTA.

2. Cucrema 110 1. 1, B KOTOpOI cUCTeMa aKKyMyJIMPOBaHUs TEIIOBOM SHEPTUU HAXOAUTCS
B TEIUIOBOM COOOIIEHHUH C SEPHBIM PEAKTOPOM MOCPENCTBOM CUCTEMBI TIEpeIadl SHEPTHH.

3. Cucrema o m.2, B KOTOpPOH cHUCTeMa Iepefadyud SHEPruu COAEPKUT KOHTYp TeKydel
Cpenbl, KOTOPBIM CO34a€T 3aMKHYTBIA KOHTYP MEXAY SAEPHBIM PEAKTOPOM U CHUCTEMOU
AKKYMYyJIMPOBAaHUs TEIIOBON SHEPTUU.

4. Cucrema no n.4, B KOTOPOH KOHTYp TeKydeil Cpelbl CUCTEMbI NEpefadd SHepruu
HAXOMUTCS B TEIUIOBOM COOOINEHHH C SAEPHBIM PpPEaKTOPOM MOCPEACTBOM IIEPBOTO
TETIOOOMEHHUKA U B TEIUIOBOM COOOINEHHH C CUCTEMOH aKKyMYyJIMPOBAHHS TEIUIOBOH YHEPTHH
IIOCPEICTBOM BTOPOT'O TEINIOOOMEHHHUKA.

5. Cucrema mo m.4, B KOTOpPOH KOHTYp TeKydel Cpeabl COAEPIKUT COJIb B KauecTBE
paboueii Texyueit cpenbl.

6. Cucrema 1o 1.1, B KOTOPO# rpaHULIA SIAEPHOTO OObEKTA CONEPIKUT OTPAKICHHE.

7. Cucrema 1o 1.1, B KOTOpPOI1 cucTeMa aKKyMyJIMPOBaHUs TEIUIOBOI SHEPTUU COeJUHEHA
C cucTeMOH mpeoOpa3oBaHUsl HHEPTHH, BXOAHAS TEIUIOBAs MOIIHOCTh KOTOPOW IPEBBIIIAET
BBIXOJIHYIO TEIUIOBYIO MOLIHOCTb SIAEPHOIO PEAKTOPA.

8. Cucrema mo m.1, B KOTOpOU reHepaToOp MOLIHOCTH HAXOAHUTCS B TETJIOBOM KOHTAKTE C
CHUCTEMOM AaKKyMYyJIHPOBAaHMsS TEIUIOBOM 3HEPTHHU IMOCPENCTBOM CHCTEMBl JOCTABKH 3HEPIUH,
UCTIOJIB3YOIIEH paciliaB COJIU B KauecTBe pabodeii TeKydei Cpenbl.

9. Cucrema mo 1.1, B KOTOPOH! siIepHBII peakTop MpencTaBisieT coO0i MepPBbIH sIIEPHBII
peaxTop, NpU4eM CHUCTEMA AOMOIHUTENBHO COAEPHKUT BTOPOU SIAEPHBIM PEAKTOP, HAXOAALUNCS
B TETUIOBOM COOOIIEHUH C CUCTEMOI aKKyMYJIMPOBAHUSI TEIIOBOH SHEPTUH.

10. Cucrema nmo nm.9, B KOTOpOHl BTOPOH SIAE€PHBIM PEAKTOP PACIOJIOKEH Ha BTOPOM
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ANEpHOM OOBEKTe BHYTPU I'PAHHIBI BTOPOTO SIAEPHOrO OOBEKTA, a CUCTEMAa aKKyMYJIUPOBAHUS
TEIUIOBOM 3HEPTUU U F€HepaTOp MOLIHOCTHU PACIONIOKEHbl CHAPY>KU MPAHULIBI BTOPOTO SAEPHOTO
oOBbeKTa.

11. Cucrema mno mn.l, JONONHUTENBHO COAEpIKAINAs COJHEYHYIO TEIUIOBYIO
SHEPreTHYeCKyl0  CHCTEMy, HaxXOIINYIOCS B TEIUIOBOM COOOINEHMH C  CHCTEMOW
aKKyMYJINPOBaHUS TEIUIOBOI SHEPTUU.

12. Cucrema mo mn.l, JOMOJHUTENBHO COXEpKallasi 30HY aBapUWHOTO IJIAHUPOBAHUS
BOKPYT' SIIEPHOTO peakTopa, MpUYEeM CHUCTeMa aKKyMyJIHpPOBaHHUS TEIUIOBOW OJHEPruu U
reHepaTop MOIIHOCTH PACIOJIOKEHbI CHAPY KU 30HbI aBAPUHHOTO IJIAHUPOBAHUS.

13. Cucrema mo m.1, B KOTOpOH sIEpHBI PEakTOp CONEPIKUT KOPIYC, MEPBUYHBIN
KOHTYp TEIUIOHOCHUTENs, pPAacCIOJOXKEHHBbIH BHYTPU KOpIyca peakTopa, U IEepBUYHBIH
TEIUIOOOMEHHUK, HAXOINALIMHACS B TEIJIOBOM COOOINEHHH C TIEPBUYHBIM KOHTYPOM
TEIIOHOCUTEJIS.

14. Cucrema mo m.13, B KOTOPOH NEPBUYHBIA TETNIOOOMEHHHK IPENCTAaBIsAET COOOM
HATPUH-COJIEBOU TEMIIOOOMEHHUK.

15. Cucrema, comepkaiasi:

SNEPHBIA PEaKTOp, PACHOJOXKEHHbIH BHYTPU TPAaHULBl SIIEPHOTO OOBEKTA, NPHUEM
SIIEPHBIN PEAKTOP UMEET KOPIIyC,

TETIOOOMEHHUK, PACIIONOKEHHBII BHYTPH KOPITyCa peakTopa, MpHYeM TeIJIO0OOMEHHHUK
BBINIOJIHEH C BO3MOXKHOCTBIO O0ECHEYEeHHS TEIUIOBOTO KOHTAKTA MEPBHYHOTO TEIUIOHOCHUTEIS,
HaXOASLIErocs BHYTPHU KOPIyCa PEaKTopa, C COJIEBBIM TEIJIOHOCUTENEM, HaXOISAIIUMCS B
KOHTYpP€ TEIUIOHOCUTETIS, U

CUCTEMY AaKKyMYJIMPOBAHHS TEIUIOBOM 3HEPIUU, PACIOJIOKEHHYK) CHApY>KU TPaHULIBI
SAEPHOr0 OOBEKTa M BBINOJHEHHYIO C BO3MOMKHOCTBIO TOJYYEHHUS TEIUIOBOH SHEPrUU OT
COJIEBOT'O TEIIJIOHOCUTENISI B KOHTYPE TEIJIOHOCUTETIS.

16. Cucrema mo m.15, IOMONHUTENBHO COAep:Kaliass CHUCTEMY BBIPAOOTKH SHEPTHH,
HAXOJSIIYIOCS B TEIUIOBOM COOOINEHHHM C CHCTEMOW aKKyMYJHPOBAaHUS TEIUIOBOH SHEPTHH,
NpUYeM CHCTEMA BBIPAOOTKH SHEPTUH PACIIONIOKEHA CHAPYIKU TPAHULIBI SIAEPHOTO OOBEKTA.

17. Cucrema, comepsraias:

SIEPHBbIN PEAKTOP, UMEFOLIHNH BBIXOJHYIO TEIJIOBYH MOILIHOCTD, U

CHCTEMY BBIPAOOTKM SHEPruy, UMEKINYI0 BXOAHYI TEIUIOBYKD MOIIHOCTh H
HAXOJSIIYIOCS B TEIUIOBOM COOOIIEHUN C EPHBIM PEAKTOPOM,

IpU 3TOM YKa3aHHAs TEIUIOBas BXOAHAs MOIMHOCTh OOJbIIE YKAa3aHHOH TEIIOBOM

BBIXOJHOM MOIIHOCTH.



18. Cucrema no n.17, NONMONHUTENBHO COAEpIKallasl CUCTEMY aKKyMyJIHPOBAHUS TeIIa,
PACIIONIOKEHHYIO MEXAY SAEPHBIM PEAKTOPOM U CHUCTEMOW BBIPAOOTKH SHEPTHH, MPU 3TOM
CUCTEMa AaKKyMyJHMPOBaHHUsS TeIUla NPUHUMAET IMEPBYIO TEIUIOBYK) MOINHOCTb OT SAEPHOrO
peaxTopa U nepenaeT BTOPYIO TEIUIOBYIO MOILIHOCTb CUCTEME BBIPAOOTKH SHEPTUH.

19. Cucrema o 11.18, B KOTOpPO#i BTOpast TEIUIOBasi MOIIHOCTh OOJIbILE TIEPBOI TEIIOBOI
MOILHOCTH.

20. Cucrema mo m.17, TOMONHUTENBPHO COAEp KAaInasi TPAHULYY SIIEPHOrO OOBEKTa, MPH
STOM SIIEPHBII PEAKTOP PACIIONOKEH BHYTPU YKA3aHHOW IPaHHUIIBI OOBEKTA.

21. Cucrema no m.20, B KOTOPO# cUCTeMa BbIPAOOTKH SHEPTUU PACIOJIOKEHA CHAPYIKH

TPaHUIIBI SIIEPHOTO OOBEKTA.
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