202290946 Al

(19) EBpa3unckoe 2 202290946 13 Al
naTeHTHoOe
BeAOMCTBO
(120 OMUCAHUE U30BPETEHUS K EBPASUICKOM 3ASIBKE
(43) Dara nyGnukaumn sasisku (51) Int. Cl. G21D 1/00 (2006.01)
2022.07.11 G21D 5/08 (2006.01)
G21D 9/00 (2006.01)
(22) QOara noaun 3asBKK F28D 20/00 (2006.01)
2020.09.16 FOIK 3/18 (2006.01)
F28D 9/00 (2006.01)
(54) ATOMHAS TEIIJIOBAS JIEKTPOCTAHIIUSA C TEHEPUPOBAHUEM
SJIEKTPOSHEPI' MU B PEKMME CJIEJJOBAHUSI 3A HATPY3KOM
(31) 62/929,003; 62/986,902; PCT/ (72) Wsobpetatens:
US2020/028011; 17/023,230 Yutim Tperuii Lxecc P., Kopoun
(32) 2019.10.31; 2020.03.09; 2020.04.13; PoGepr A., Jxxuamug Jxou P.,
2020.09.16 I'eiiznap IlaBen, Kpamep KeBun,
(33) US Maprun Kpucrodep A., Moppuc
(86) PCT/US2020/051128 Bpaiian, [Herpocku Podept K., Critoce
(87) WO 2021/086510 2021.05.06 ®uwmn M., Yoarep Txomya K., Yapuep
(71) 3assurens: Mapk P. (US)
TEPPAITAYIP, ua2aCu (US) (74) Mpencrasurens:
Honuxapnos A.B., Coxonosa M.B.,
Hyrunnes A.HU., Yepkac JI.A., UTHaTbeB
A.B., buabik A.B., Imutpuesn A.B.,
Byuaka C.M., BeasTiokoBa M.B. (RU)
(57) WurerpupoBanHas OSHepreTHUeCKas CHCTEMA COJEPHKHT aTOMHYIO TEIUIOBYI) BIEKTPOCTAHIHIO,

PACIIONIOKECHHYIO Ha SICPHOM OOBEKTEe. ATOMHAs TEIIOBas 3MIEKTPOCTAHLIUSA NPOM3BOIUT TEILIOBYIO
SHEPIHI0, KOTOpas IepenaeTcs B CUCTEMY aKKyMYJIHPOBAaHHS TEIUIOBOW JHEPIUH, PACIIOIOKEHHYIO 3a
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BBIPAOOTKH 3JIEKTPOSHEPTHU. ATOMHAS TEIJIoBas 3JIEKTPOCTAHIMS MOXET IIOCTAaBIISITH TEIUIOBYIO
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BBIPAOOTKH 3JIEKTPOIHEPTUH MOTYT OBITH IOAKIIOYEHBl OAWH WIM HECKOJIBbKO JOIONHHUTEIbHBIX
TeHEepaTOPOB TEIJIOBOH SHEPTUH, TAKNX KaK JOTIOJHHUTEIBHBIC SIICPHBIE PEAKTOPHI, COJTHEUHBIE TETIOBBIE
ANIEKTPOCTAHLIUK WIIK IPYTHE TeHEePaTOPhl TEIIOBOI SHEPTHH.
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ATOMHASA TEIVIOBASA DJIEKTPOCTAHIIUA C TEHEPUPOBAHUEM
3JIEKTPOOHEPTHU B PEXKUME CJIEJOBAHUA 3A HAT'PY3KOM

ITEPEKPECTHAA CCBIJIKA HA POACTBEHHBIE 3ASBKU

[0001] B cootrBetrctBuu ¢ §119(e) ['massl 35 Ceona 3akoHos CIIIA, mpHOpPUTET HACTOSIIIEH
3asIBKH 3asIBJIIETCS 110 JIaTe moaaqn npensapurenbHoil 3asBku CHIA Ne 62/986,902, monanHoMH 9
mapra 2020 r., mpuueM 3Ta 3asBKa YAaCTUYHO SIBJIAETCS MPOJAOJLKEHUEM  3asiBKU
PCT/US2020/028011, momannoii 13 ampens 2020 r., NPUOPUTET KOTOPOH HCIIPAIIUBAETCS
cootBercTBuH ¢ §119(e) I'maser 35 Ceonma 3akoHoB CIIIA mo mare momauym mpenBapUTEIbHON
3asBku CIIIA Ne 62/833,623, nogannoit 12 anpens 2019 r., u npensaputenbHoii 3asBku CLITA Ne
62/929,003, nogannoii 31 okrsiOpst 2019 r., koropeie o3arnasneHsl KATOMHASA TEITJIOBAA
OJIEKTPOCTAHIIMA C TEHEPUPOBAHHMEM OJOJIEKTPOSHEPTHMHM B PEXHWME
CJIEJOBAHNA 3A HAT' PY3KOMW» u onucanus KOTOPBIX MOJHOCTBIO BKJIFOUEHbI B HACTOSALIMUI

AOKYMEHT NTOCPEACTBOM CCBLIIKH.

YPOBEHb TEXHUKH

[0001] ObGnacte HacTosIero U300pPETEHHUsT OTHOCUTCS K SIAEPHBIM peakropam, a Oosee
KOHKPETHO, K SIICPHBIM PEaKkTopam sl BhIPAOOTKM TeIula ¢ YJIy4IIEHHOH Oe30MmacHOCTBIO U
CNOCOOHOCTBIO Pa0OTHI B PEXKUME CIIENOBAHUS 32 HATPY3KOH.

[0002] J1nist 13BECTHBIX CIIOCOOOB M CUCTEM JIJIsl BBIPAOOTKH 3JIEKTPOIHEPTUH U3 SIIEPHOTO
peakropa TpelOyercs, UTOOBI SAEPHBIA pEAKTOpP MPOLIEN CEePhe3HOE IUIAHUPOBAHHUE,
CTPOUTENIBCTBO U 00s3aTEIbHOE JHIIEH3UPOBAHUE PATUALIMOHHON YaCTH IMEpel €ro 3armyCKOM.
SnepHbIil peakTOp MOIKIOYEH K SHEPreTHYeCKOMY LUKy IJIsl MpeoOpa3oBaHHs SOSPHOU
TEIUIOBON 3HEPTHU B 3JIEKTPUUECTBO, OOBIYHO € IMOMOINBIO MAapOBOH TYpOHMHBI, B KOTOPOH B
KadecTBe pabodero Tema HCMONb3yeTrcs Boma. HecMoTpss Ha TO, YTO SiA€PHBIE PEAKTOPBI,
paboraromme TakuM 00pa3oM, CYLIECTBYIOT YK€ HECKOJIbKO NEeCATUIICTUH, TUITUYHAS YCTAHOBKA
HMMEET HECKOJIbKO HEJJOCTATKOB.

[0003] Hanpumep, pagualiioHHas 4acTb, KOTOpas COAEPXKUT 30HY PEAaKTOpa, CUCTEMBI
MaHHUITYJIUPOBAHUS TOIUIMBOM M CHCTEMBI NMPeoOpa3OBaHMs SHEPrHH, OOBMHO paboTaer Ipu

BBICOKUX TEMIIEpATYpaxX W HAAaBJIICHUAX, YTO Tpe6yeT OOJIBIINX 3alIUTHBIX OrpaXAat0nux
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KOHCTpyKUui. Kpome TOro, KOHCTpyKLMs, PACHOJIOKEHHAst B PaAUALMOHHOW YaCTH, TAKXKE
JOJKHA OBITH MPOMHCIIEKTUPOBAHA U IOJKHA MOJyYUTh ATOMHYIO JIMLIEH3UIO OT PETYIUPYIOLIETO
Oprasa AJisl 3KCIUTyaTal|H, YTO SBJISAETCS JJIUTENbHBIM U JOPOTOCTOSINM MEPOIPUSITHEM.

[0004] Kpome Toro, peakTop mnoisepraercs OajaHCy aBapHHHBIX OCTAHOBOB CTAHLIUH,
KOT7la  HEeHCIpaBHOE OOOpYAOBaHHE BbBI3BIBAET ABTOMATHYECKMH OCTAHOB  aTOMHOH
ANEeKTPOCTaHIMU. HakoHel, aTOMHas 3JIEKTPOCTAHLIMS HE pacCYMTaHa Ha OBICTPOE M3MEHEHHE
MOIIHOCTH U, CJIEAOBATENIbHO, HE MOXeET 3((EKTUBHO OTCISKUBATH OTPEOHOCTh B HArpy3Ke OT
BJIEKTPUUECKON CETH.

[0005] HecmoTpst Ha TO, UTO ATOMHBIE 3JICKTPOCTAHIIUN MPEAJIarat0T MHOTOUYHUCIIEHHbIE U
3HAYUTEbHBIE MPEUMYLIECTBA 1O CpPAaBHEHHIO C ApyrumMu (GopMamMu  IPOU3BOJACTBA
3JIEKTPOIHEPTHH, OBLIO OBI JKETATENIBHO 00ECTIEUUTh YCOBEPIICHCTBOBAHNS, KOTOPBIE IPUBOIST K
Oonee OesomacHOH, Oonee ruOkol M 3(hGEKTUBHONW CHUCTEME ISl BBIPAOOTKH, XPAaHEHHUs W
npeoOpa3oBaHMsl TETUIOBOH SHEPTHH, a TAK)KE IPYrHe NMPU3HAKH, KOTOPBIE CTAHYT OYEBHIHBIMHU

U3 MOCJICAYIOLIETO OMUCAHUS.

CYIIHOCTDb U30BPETEHM A

[0006] B cooTBeTcTBUM C HEKOTOPbBIMH BapUaHTAMH BBINOJIHEHUs, aTOMHAas
3JIEKTPOCTAHLINS MOKET OBITh PEKOH(PHUTYpUPOBaHa, MEPEKOMIIOHOBAaHA U pabOTaTh KaK aTOMHAst
TETUIOBAsl AJIEKTPOCTAHLMS, YTO OOecrnedynBaeT MHOTOYHCICHHbIE NpenMyliecTBa. Hampumep,
aTOMHAsl BJIEKTPOCTAHLHUS MOXET ObITh PEeKOH(PHUIypHpPOBaHA M OSKCIUIyaTHPOBATHCS IS
BBIPAOOTKM TEIUIOBOM JHEPruH, KOTOpas MOXKET TPAHCIOPTUPOBATHCS UCTAHIIMOHHO B
TEMJIOAKKYMYJIUPYIOIYO CUCTeMy. TemnoakkyMyaupyromas CUCTEMa, B CBOIO OY€peb, MOXKET
OBITb COETMHEHA C YCTAaHOBKOW NpeoOpa3oBaHMs SHEPIHH, KOTOpas NMpeoOpasyeT TEeIUIOBYIO
SHEPTUI0 B IPOMBILIUICHHOE TEIIO, 3JIEKTPUYECTBO WM MCHOJB3YETCs AJIsl IPYTUX MOJIE3HBIX
neneil. Pa3Bs3bIBast sAepHBINA PEAKTOP OT HESIEPHOTO 00OPYAOBAHUS CTAHIIMHU, BKIIFOYAsi CHCTEMY
npeoOpa3OBaHMsI SHEPTHH, MOXKHO PEaIn30BaTh MHOTO MPEUMYLIECTB.

[0007] Hampumep, o0si3aTeNIbHOE JTULICH3UPOBAHNE MOKET BBINTOJIHATHCS HAMHOTO OoJee
3¢ ($eKTUBHO, KOT/Ia B paAHALIMOHHON YaCTH YCTAaHOBJIEHO MEHbIIE 000pyAOBaHUs. B HEKOTOPBIX
SIIEPHBIX PEAKTOpPax TEIUIOHOCUTENIEM SIBISECTCA KUAKWN MeTaul, Hanpumep, Hatpuid. Korma
HATPHI BCTYNAET B KOHTAKT C BOJOW, BOSHUKAET 3K30TEPMUYECKAsI U SHEPTETUYECKAs PEAKLUs, U
JOJDKHBI OBITH MPENYCMOTPEHBI CHCTEMBbI O€30MacHOCTH, YTOOBI TOAABHUTH 3TY PEAKIHIO H
CHEpKaThb 3Ty PEAKLMIO, €CJIM OHA Ipousonaer. biaronaps pasMeIeHu0 NapoOBOM YCTaHOBKU
yIaJIEHHO OT PeaKkTOpa, PEaKTOp, TEM CaMbIM, H30JIMPOBAH OT JIOOBIX BOJOCOAEPIKAIIUX CHCTEM,

KOTOpbIe OOBIMHO MOTYT HCIIOJIb30BAThCSI BMECTE C ATOMHOM 3JIEKTPOCTaHIIMEH.



[0008] Kpome TOro, HECKOJBKO AaTOMHBIX TEIUIOBBIX 3JIEKTPOCTAHLUN MOTYT OBITH
MOJKJTIOUEHB! K OOIIeH TerIoakKyMyJIHpYIOIIed CUcTeMe, 4To 00ecreunBaeT MpeuMyInecTBa C
TOYKHU 3pEHMs 3aTPaT U BPEMEHU HA CTPOUTENBCTBO, MPOCTOTY OOCIYKUBAHUS, TOCKOJIbKY OJUH
WJIH HECKOJIbKO PEaKTOPOB MOTYT ObITh OCTAHOBJIEHBI Oe3 BO3IEHCTBUSI HAa BCIO ATOMHYIO
TETUIOBYIO 3JIEKTPOCTAHIIMIO, IPUYEM aTOMHAS TEIJIOBasi 3JEKTPOCTAHLIS MOXeT 3((HEeKTHBHO
JOCTABJISATH OOJIbILE YHEPTHH B IEPUOJT BBICOKOTO CIIPOCA, UeM OHa MOTJia Obl TOCTABUTh, €CITH Obl
OHa OblTa MOAKIIIOYEHA HETIOCPEACTBEHHO K CHCTEME MPeoOpa3oBaHMsI YHEPTHH.

[0009] B mocneayromiemM ONMUCAHWUM MPEACTaBICHBI KOHUEMUNU, KOTOPbIe MPENjaramT
NPOPBIBHOM NOTEHLMAN U1 OSKOHOMMKM YCTAHOBKM SIIEPHOTO PpEaKTOpa C HATPUEBBIM
TEIUIOHOCHUTEJIEM, a TAKXK€ aTOMHBIX 3JI€KTPOCTAHLIUM, UCIONB3YIOIMX APyrue BUAbI TOIJIUBA,
TEIUIOHOCUTEM M TEXHOJOTMU. JTH MPOPBIBBI MOTYT OBITh PE3YJbTATOM MEPEOCMBICICHUS
TEXHOJIOTUH Il CHIDKEHHS 3aTpaT U HEONPEAENeHHOCTH rpaduika WM pacIiiMpeHUs] MOTOKOB
JOXOZOB, HAIPUMED, IIyTEM ITOCTABKH 3JIEKTPOIHEPTHU U TeIula noTpeduresiM. B nononaHeHune k
SKOHOMHUYECKUM MPEUMYLIECTBAM, OOECIIeUeHHEe BO3MOXKHOCTH PELICHUS MOJUTHYECKUX
npobneM (HaIeKHOCTb CETH, YCTOMYMBOCTD K pPACIPOCTPAHEHUIO OPYKHUS, BO3MOXKHOCTD
SKCIIOPTA, JIETKOCTh Pa3MELIeHUs U T. 1.) ABJSAETCA (PaKTOPOM, MO3BOJISIOIINM PEan30BaTh 3TH

IIPEUMYLIECTBA.

KPATKOE OITMCAHME YEPTEXEN

[0010] Jlyuinee moHMMaHHEe OCOOEHHOCTEW, MPEUMYIIECTB M MPUHIIMIIOB HACTOSIIIETO
u300pereHust OyieT MoyueHO Mpu OOpaleHHH K TMOCIEAYIOeMYy MOAPOOHOMY OIMHCAHUI0, B
KOTOpPOM H3JIaratOTCA HJUIFOCTPATHUBHBIE BApPWAHTBI BbINMOJIHCHUA, W K COINPOBOXKIAKOIIUM
yepTexkaM, Ha KOTOPBIX:

[0011] ®wur.1 uzobpakaeT TUIMMUYHYI ATOMHYO 3JIEKTPOCTAHLIUIO,

[0012] ®ur.2 wuzobpaskaeT aTOMHYIO TEIJIOBYIO 3JIEKTPOCTAHIUIO, OTHENEHHYIO OT
YCTaHOBKHN Bblpa6OTKI/I SJICKTPOOHEPTrUKU, B COOTBETCTBUU C HEKOTOPbIMU BapHUaHTaAMHU
BBITTOJIHCHUA

[0013] ®ur.3 wuzo0paskaeT aTOMHYIO TEIUIOBYIO 3JIEKTPOCTAHLIUIO, COEAMHEHHYIO C
TETUIOAKKYMYJIMPYIOLIEH YCTAHOBKOM, B COOTBETCTBUHU C HEKOTOPHIMU BAPUAHTAMU BBITTOJTHEHUS],

[0014] ®ur.4 wuzoOpaskaer aTOMHYIO TEIUIOBYIO 3JIEKTPOCTAHLIUID, COEAHMHEHHYIO C
yIQJIEHHOW TeIJIOAKKYMYJIUPYIOIEH YCTAHOBKON ¢ HeOoOs3aTeNbHbIM aKKyMYJISITOPOM TeIlia, B
COOTBETCTBUH C HEKOTOPBIMU BApHUAHTAMU BBINIOJIHCHUS ,

[0015] ®ur.5 uzo0paskaer aTOMHYIO TEIUIOBYIO 3JIEKTPOCTAHLIUID, COEAMHEHHYIO C

yAQJIEHHON TEIJIOAKKYMYJIMPYIOLIEH CUCTEMOH, KOTOpasi COEAMHEHA C BHELITHUMU Harpy3kaMu, B



COOTBETCTBUH C HEKOTOPBIMU BAPUAHTAMHU BBITIOJHEHUS,

[0016] Pur.6 n3obparkaeT WLIFOCTPATUBHOE MPOMBILIJICHHOE OTOIUICHHE U TpeOyembie
TEMIIEPATYPBI,

[0017] @ur.7 uzobpaxkaeT SHEPreTUUECKYIO CHCTEMY, B KOTOPOIl HECKOJIBKO HCTOYHHKOB
TEeIUIa COBMECTHO HCIIOJIB3YIOT OOIIYIO TEIUIOAKKYMYJHPYIOUIYIO CHCTEMY U IpeoOpa3oBaHUs
SHEPryuU B COOTBETCTBHH C HEKOTOPBIMU BaPUAHTAMU BBITOJTHEHMUS,

[0018] ®wur.8 uzobpaskaeT IHEPrETHUECKYO CUCTEMY, B KOTOPOH HECKOJIBKO UCTOYHHUKOB
TEIUIa COBMECTHO HCIIOJIb3YIOT OOIIYIO TEIUIOAKKYMYJIHPYIOMIYIO CUCTEMYy M NpeoOpa3oBaHUs
SHEPrUM CO BCIIOMOIATENbHONW CUCTEMOIN NMUTAHUS B COOTBETCTBUU C HEKOTOPBIMU BapHaHTAMU
BBITNOJIHEHUS,

[0019] ®ur.9 wuzoOpaskaer aTOMHYIO TEIUIOBYIO 3JIEKTPOCTAHLIUID, COEAHMHEHHYIO C
VAAJEHHONW TEIJIOAKKYMYJUPYIOLIEH CUCTEMOW, CBA3aHHOW C BHEIIHMMHM Harpy3kamu H
JIOTIOJIHUTEJIbHBIM TEIJIOBBIM HCIIOJNBb30BAHUEM, B COOTBETCTBUHM C HEKOTOPBIMU BapHUaHTaMu
BBITNOJIHEHUS,

[0020] ®ur.10 u3obpaskaeT ruOPUAHYIO I HEPTETHYECKYIO CHCTEMY, B KOTOPOU HECKOJIBKO
(bopM reHepaTOpOB TEIUIOBOI SHEPTUH MOAKIIOYEHBI K O0IIeN TETI0aKKyMYJIUPYIOIEeH cucTeMe
u olmel cucremMe mnpeoOpa3oBaHUs HPHEPIMU B COOTBETCTBUHM C HEKOTOPHIMU BapHaHTAMU
BBITIOJIHEHUS, U

[0021] ®ur. 11 u3obpakaeT SHEPTETUYECKYIO CUCTEMY, B KOTOPOI siA€pHBII OJIOK OTaeNeH
OT CHJIOBOTO OJIOKa MHTETPUPOBAHHBIM OJIOKOM aKKyMYyJIMPOBAHUS YHEPTUH B COOTBETCTBHUH C
HEKOTOPBIMU BapHUAHTAMU BBITIOJIHEHHUS],

[0022] dur.12A u300pakaeT WHTETPUPOBAHHYIO YHEPTETHYECKYIO CHCTEMY C aTOMHOM
TEIUIOBOM 3JIEKTPOCTAHLMEN B COOTBETCTBUU C HEKOTOPBIMHU BapUAHTAMU BBINIOJHEHUS,

[0023] ®ur.12B u3obpaskaeT MHTErPUPOBAHHYIO IHEPTETHYECKYH) CHCTEMY C aTOMHOM
TEIUIOBOM 3JIEKTPOCTAHLMEN, B KOTOPOM IPOMEXKYTOUHBIH TEIUIOBOM KOHTYP HCKIIOUYEH U3
apXUTEKTYPbl CUCTEMBI B COOTBETCTBUU C HEKOTOPHIMU BapUaHTAMHU BBITIOJHEHUS,

[0024] ®ur.13A nzobpaskaer BUI B aKCOHOMETPUN BAPHAHTA BBIMOJHEHHSI KOMITAKTHOTO
TETUIOOOMEHHUKA B COOTBETCTBHU C HEKOTOPBIMH BAPHAHTAMH BBITIOJIHEHUS,

[0025] ®ur.13B u3obpakaer BUI B aKCOHOMETPUHU BapPUAHTA BBIITOJHEHHS KOMITAKTHOTO
TETUIOOOMEHHUKA B COOTBETCTBHU C HEKOTOPBIMH BAPHAHTAMH BBITIOJHEHUS,

[0026] ®ur.14A uzobpaxkaer cxeMaTUYeCKHi BHI aTOMHOU TEIIOBOU 3JIEKTPOCTAHIIHEH
C KOJKYXOTPYOHBIM TETJIOOOMEHHUKOM B COOTBETCTBHH C HEKOTOPBIMHU BaPUAHTAMU BHITIOJIHEHUS,

[0027] ®ur.14B cxemMaTH4HO H300pa)kaeT aTOMHYIO TEIUIOBYIO 3JIEKTPOCTAHLIUIO C

KOMITaKTHBIM TEIIOOOMEHHUKOM B COOTBETCTBHH C HEKOTOPBIMH BapUaHTAMHU BBITIOJTHCHUS,



[0028] Pur.15 cxemaTuyHO M300pa’kaeT MHTETPUPOBAHHYIO YHEPTETHUECKYIO CHCTEMY,
UCIIOJIB3YIOIYI0 JHEPreTUYeCKU LUKJI Ha CBEPXKPUTUYECKOM JUOKCHIE VYIJIEpOaa, B
COOTBETCTBUU C HEKOTOPBIMHU BAPUAHTAMHU BBIIIOJHEHUS,

[0029] ®wur.16 cxemMaTHYHO H300pakKaeT AaTOMHYI) TEIJIOBYIO 3JIEKTPOCTAHIIMIO,
COCIMHEHHYIO C JAMCTAHLUOHHBIM JHEPreTHYECKUM LMUKJIOM HAa CBEPXKPUTHYECKOM JHOKCHUE
yIJIeposia, KOTOpBIM COEAWHEH C BHEIIHEH Harpy3koi, B COOTBETCTBUM C HEKOTOPBIMHU
BAPUAHTAaMU BBINIOJIHEHYSI, U

[0030] @ur.17 uzolpaxkaeT CXeMAaTUYECKHH BHJ HMHTETPHPOBAHHOW SHEPTeTHYECKON
CHUCTEMBI, B KOTOPOM aTOMHAasl TEIJIOBasl 3JIEKTPOCTAHLUsA MOAAET TEIJIOBYIO 3HEPrUI0 B
TEIUIOAKKYMYJIMPYIOIYI0 CUCTEMY U CHCTEMY OJHEPreTHYEeCKOro LMKJIA B COOTBETCTBUH C

HEKOTOPBIMH BaApHUAHTAMU BBINTOJIHCHUA.

ITOJAPOBHOE OITMCAHUE

[0031] TIlocnenyromee moapoOHOE omucaHue oOOecreYnBaeT Jydylliee MMOHUMAaHHE
NPU3HAKOB M MPEUMYINECTB H300PETEHHH, ONMMCAHHBIX B HACTOSIEM ONUCAHUU, B COOTBETCTBUH
C PacKpbITBIMH B HacCTOSILIEM AOKYMEHTe BapuaHTaMu BbioJgHeHUs. HecMoTps Ha TO, 4TO
noApoOHOE OIMMCAaHME CONEPKUT MHOTO KOHKPETHBIX BapUAHTOB  BBINIOJHEHHUS, OHHU
NPEACTaBJICHbl TOJBKO B KayecTBE IMpUMepa U He JODKHBI PAacCMaTpUBAaThCS —Kak
OrpaHUYMBAIOIINE O0BEM PACKPBITHIX B HACTOALIEM JOKYMEHTE H300PETEeHHI.

[0032] B To BpeMst Kak CTOMMOCTD SII€PHOIN SHEPrUM BaXKHA U 3aCJy>KUBA€T BHUMAHM,
JOXOJHAasl 9YaCTh U MOJUTUYECKUN aCIeKT sePHOM SHEPreTUKU B PABHOMN CTENEHU 3aCly>KUBAIOT
BHUMaHMs. CTOMMOCTh aTOMHOH SHEpruM Oblla BaKHBIM TOKa3aTeJeM IMpH OMHUCAHHU
KOMMEpPYECKON  TNPUBIEKATENbHOCTH  IPU  BBIXOAE  HA  CTPOTO  PETyJUPYEMBIH,
KOMMEPLHAJIM3HPOBAHHBIA PHIHOK MPOU3BOACTBA AJIEKTPOIHEPTHU ¢ 6a30B0Oi Harpy3koi. ITouck
MOJIXOJIOB K CHIDKEHHIO HOPMATUBHOTO OPEMEHH U PACLIMPEHHIO BO3MOKHOCTEH KOMMEPUECKOTO
pBIHKAa SIBJISIETCSl KJIIOUOM K PEBOJIIOLMOHHBIM 3KOHOMMYECKUM HW3MEHEHUSIM, KOTOpbIe
yBEJIMYUBAIOT JOXOAbl IPH YMEPEHHOM YBEJIMYEHUM 3aTpar. TexHU4Yeckue peLIeHMUs
NOJIUTUYECKUX TPOOJIEM TaK)Ke€ MMEIOT CTPATernyeckoe 3HaueHHe, KOTOpOe TPYAHO YJIOBHTH,
HAcCKOpO OLIEHMBAasi CTOMMOCTb CTPOUTENbCTBA. Mcrnonp3oBaHNEe HEAOOLEHEHHbIX B HACTOsIIEe
BpeMs1 (paKTOPOB, TAKHX Kak OTCyTCTBHE BbIOpocoB CO2, ¢ BO3MOKHOCTBIO MHTEIPALIMH CO BCE
Oosee TMHAMHYHOHN 3JIEKTPUYECKOH CEThIO, CTaHET OOJIee LIEHHbIM B ONMKaNIINe TEeCATHIIETHSL.

[0033] ITomumo mpobsieM ¢ SKCIUTyaTalMOHHBIMU PAcXOAaMH B OTHOLICHHH SIIEPHOU
SHEPI'HH, CBSI3AHHBIMHU CO CJIEIOBAHMEM 34 HArPy3KOH, MPOU3BOACTBO 3JIEKTPOIHEPTHHU ¢ Oa30BOM

H&r’pyBKOﬁ HE UMCCT BO3MOKHOCTU OTCJICKMBATH AOXOHA, IMOCKOJIbKY LECHBI Ha 3JICKTPOSHEPTUIO
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MEHSIOTCS B TEUEHHE JHs, KaK «IIHMKOBBbIE» 3JIEKTPOCTAHLIMHU (HAIpPUMeEp, 3JIEKTPOCTAHIIUH,
KOTOpbIE MOTYT padOTaTh TOJBKO TOI/IA, KOTAA CYLIECTBYET BHICOKHMM MM MUKOBBIN cripoc). [lns
MIOBBIIIEHNS] KOHKYPEHTOCIIOCOOHOCTH SIIEPHOM HHEPreTUKH B MEHSIOIIEMCS] SHEPreTHYECKOM
naHamadTe HEOOXOAMMbI NPOM3BOACTBEHHBIE M TEXHOJOTHYECKHE HMHHOBALMH, KOTOpPbIE
HO3BOJIAIT SIAEPHOW SHepreTuke padoTaTh HA IOJHYK) MOLIHOCTD U IOJYYHUTh AOCTYI K
BO3MOXKHOCTSIM PBIHOYHBIX CHEKYJSIUI B JOIMOJIHEHHWE K IPOWU3BOJCTBY 3JIEKTPOSHEPTHUH Ha
MOJIHYIO MOIIHOCTb. B TO Bpemsi, KOrja LieHbI Ha SJIEKTPOSHEPTUIO HIKE Ce0eCTOMMOCTH H3-3a
nepeboeB B UCTIOIb30BAHUU BO30OHOBIISIEMBIX HCTOYHIKOB SHEPTHH, ATOMHBIM 3JIEKTPOCTAHLIHSIM
TpeOyeTcsi ajlbTepPHATUBHBIA NPOM3BOACTBEHHBIH KaHAl BMECTO OIHOTO TOJBKO CIIpoca Ha
SJIEKTPOIHEPTHIO CO CIENOBAHMEM 3a HArpy3kod. JTO NMPUHLIMIHAIBHO TpeOyeT MOHMMAaHUs
KOHKYPEHTHBIX MpPEUMYLIECTB aTOMHBIX 3JEKTPOCTAHLMM MO CPaBHEHHIO C MEPUOJUYECKU
BO300OHOBJISIEMBIMH HCTOYHUKAMH HEPTUU. JTH KOHKYPEHTHBIE NPEHMYIIECTBA MPHUBOMST K
JKENAHUI0 U BO3MOKHOCTHU COBMELIEHHsl C APYTMMHU NPOU3BOACTBEHHBIMM MpOLIECCAMU JJIsl
JOCTHKEHMsI 3KOHOMHUHM 32 CYeT KOHLIEHTpallMM B IIpOLieccax IPOU3BOACTBA 3HEPTHU U
W3TOTOBJICHHUS.

[0034] OnHOM U3 OTIMYUTENbHBIX XapaKTEPUCTHUK SIIEPHON SHEPTETUKH IO CPABHEHUIO C
BETPOBOH, COJIHEYHOM M JPYTMMH BO30OOHOBISIEMBIMH MCTOYHHKAMH JSHEPTHH  SBIISAETCS
KOHLIEHTPUPOBaHHAs MOLIHOCTb HAa Bajly O BBIPAOOTKU 3JIEKTPOSHEPTHH U TEIUIOBBIIEIEHHUS.
Hcnonb3oBanne 3THX pa3Indvil MOXKET ONPEAEIUTb KOHKYPEHTHbIE IPEUMYLIECTBA B MEPUObI
IPOU3BOJICTBA YHEPTUM O HU3KUM LieHaM, 4yToObI 100 Oonee 3pekTUBHO XpaHUTh SHEPTHIO,
a100 TMPOU3BOAUTH APYrod TOBAPHBIA MPOAYKT. MHOTME NPEANpUsITUS IO MPOU3BOACTBY
3JIEKTPOIHEPTHH UCIIONB3YIOT MAPOBOM LUK PaHKWHA 17151 TpeoOpa3oBaHusl TEIIOBOM SHEPTHH B
ANEKTPUUECTBO. XOTs MpeoOdpa3oBaHe MOIIHOCTH Ha By B 3JIEKTPHUECKYIO BO BPALAOIIEMCS
reHepatope umeer Bbicokmi KITJ[ (98-99%), mpeoOpa3zoBaHue 3JIEKTPOIHEPTHH OOpPATHO B
MOIIIHOCTb Ha BaJly HEMHOTO MeHee 3 (hekTUBHO (~95%). JlomONHUTEIbHBIE TOTEPU BO3HUKAIOT
IpYU TOBBILIEHUH HAIMpPsDKEHUs Uil Nepefauyd MO JMHUAM 3JIeKTponepefadyd U TMOHUKEHUU
HANpPsDKEHUS! U JIOKAJIbHOTO moTpebnerns. TOouHble MOTEepH OT Mepenadyu 10 NOoTpeOseHus
3aBHCAT OT MECTOIIOJIOKEHHSI U PACCTOSIHUSI, HO OOIIME pacueTHbIE MOTEPH OT MPOU3BOICTBA
SHEPrHH Ha aTOMHOM 3JIEKTPOCTAHLIUY 10 MOTPeOIeHNS SHEPTUN Ha OOBEKTE IUIsl 3TOrO IMpUMepa
oueHnBaroTcs B 2-4%. KomOuanposanuere motepu KI1/] moka3biBaroT, 4TO MpsiMasi MOLITHOCTb Ha
Bany naer mpupoct KIIJ[ nHa 8-11% mno cpaBHEHHIO C MPOU3BOJACTBOM 3JIEKTPOSHEPTHH Ha
MOLIHOCTb Ha Bajy B IPYyroM Mecte. B pesynbrare CylecTByeT NOTE€HUHUAIbHBIN MOrPAHUYHBIN
apOUTpask MEXAY NMPOU3BOACTBOM 3JIEKTPOIHEPTUU M PabOTOH € MPSIMBIM NMPUBOJOM Ha BaJly C

JOCTaTOYHO MOIIHOH CHCTEeMOW cLeruieHust u 3yOuaroil nepemaun. Cucrema cCLEIUICHUS U
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3yO4aroil mepenayu OyaeT CrocoOHA IMOJIHOCTBIO MJIM YaCTHYHO MPeoOpa3OBBIBATH MOIIHOCTH
BaJIa B HE3JIEKTPUUYECKYIO POU3BOACTBEHHYIO padoTy. 3aada COCTOUT B TOM, YTOOBI 3aITyCKaTh
/ OCTaHaBIMBATH MPOLECCHI BIUIOTH 10 TMIABATTHOIO MaciTabda U COOTBETCTBYIOLIMX MAacCOBBIX
PacxonoB MpOAyKTa, YTOOBI MOAEPKUBATH OTPOMHYIO PabouyI0 HArpy3Ky.

[0035] OpHUM U3 TaKUX MPHUMEPOB MOXKET ObITh UCIIOJIB30BAHUE AKKYMYJISITOpPA SHEPTUU
Ha cxkatoM Bozayxe (CAES) unu akkymysisitopa 2Hepruu Ha CxkeHHOM Bo3nyxe (LAES), uro0Ost
aTOMHBIE 3JIEKTPOCTAHLMK MOTJIM padOTaTh Ha TMOJHYK MOLIHOCTh NPU HU3KHUX IIEHAX Ha
ANIEKTPOIHEPTHI0 (M, CJIEJOBATENBbHO, NMPU HU3KOM CIIPOCE HA JJIEKTPOIHEPTHIO) 3a CueT
o0ecrie4eHrsT MOILIHOCTH Ha Bally JUIA CKMKEHMS BO3JyXa B JIOTIOJHEHHE K OOECTIeUeHHIO
noTpeOHOCTeH B 3JIEKTpO3HEPrun 0a30BOM Harpy3ku. KpHOreHHBIH CXKIKEHHBIH BO3IYX,
XPaHSIIUNACST TpU aTMOC(hEepHOM HABIIEHHH, BIIOCIEICTBHH MOXKET OBITH HCIIApPEH BMECTE C
OTpaOOTaHHBIM SIIEPHBIM TEIUIOM Ul TPUBEIACHUS B JACWUCTBHE TYpPOWHBI IJIs1 BBIPAOOTKH
anektposHeprun. CAES u LAES paccuuranbl Ha mMacmTaOUpOBaHHME XPAHWIHINA B THTAaBATT-
yacaX W TPENCTAaBJSIOT COOOH 3HAYMTENBHYKO BO3MOXHOCTb JJISI YIPABIEHUS SHEPTHUEi.
XpaHAMMNACS CKMKEHHBIH BO3AYX 3aTEM MOXKET NPUBOAWUTH B JIBIXKEHHE TYPOHMHY BO BpeMs
IUKOBBIX LIEH HA 3JIEKTPOSHEPTHI0, YTOOBI YBECTH aTOMHYIO SHEPIeTHKY OT IIEHOOOpa30OBaHHs
TOJIBKO TpH 0a30BoH Harpyske. biaromapst macmrabupyemoctu texuojnoruii CAES u LAES u
TEXHUYECKOH 3penocTd OONbIINX KPUOTEHHBIX pPE3epBYapOB ISl XPAaHEHHUs, CYIIECTBYET
BO3MOJKHOCTh OOBEIHMHUTh KOHLIEHTPHPOBAHHYIO MOLIHOCTb HA BaJy SIIEPHOH SHEPreTHUKH IS
KPUOTEHHOTO OXJIAXKAEHHsS M OTPaOOTaHHOE TEIUIO Ul KUISTYEHUS CXKIKEHHOIO BO3AyXa IUIS
npuBona TypOuHbl. Takoe coueraHne Bo3MOXHOCTeH Oynmer Oonee 3((EKTHBHBIM, 4YeM
obecrieunBaroT TpeOOBaHMS K HACOCAM C 3JIGKTPHYECKUM TPUBOIOM M TOTPEOHOCTH B
«aKKyMYJIMPOBAaHHH TeILIay MpeanaraeMbix B HacTositee BpeMs TexHonoruit CAES u LAES, uto
naet OObEAMHEHHON TEXHOJIOIUH KOHKYPEHTHOE MPENMYIIECTBO IO CPABHEHHIO C JIFOOOH Ipyroit
TEXHOJIOTUEH B OTAEIBHOCTH. JTa TEXHOJOIUS, IIPH COOTBETCTBYIOIIEM PA3BUTHH, MOXKET OBITh
MOZIEpHU3UpPOBaHa Ha CyliecTByromeM sepHoM mnapke CoenuHenHbx IIITaToB, KOTOpBIHA
npousBoaut 99 I'Bt snextposHepruu.

[0036] Torna xak Haubomnee BepositHoe ucnonb3oBanue CAES u LAES 3akmouaercs B
NPOM3BOJCTBE 3HEPTUH, Oonee m3OuparesbHAs AUCTWLULINHUSA CKMKEHHOTO C)KATOro BO3IyXa
TAaKXK€ MOXKET JaTh IMOTOKHM Ta30B BBICOKOTO KayeCTBa B KAdeCTBE TOBAPHOTO IPOAYKTA.
IIpumepoM MoOXeT OBITh MpOAa’ka MOTOKOB YHCTOTO KHCJIOpPOAAa MyTEM TeMIlepaTypHOH
IUCTWULILAN U1 MEAMLIMHCKUX LeJied WJIM MPOU3BOACTBA SHEPTHH JJIsI KOMIIAHUH, KOTOpPBIE
HAJICFOTCSI YIIPOCTUTD YJIABJIMBAHUE YIIIEPO/Ia, YAINUB OCIIOKHEHHS, CBA3aHHBIE C TPONU3BOICTBOM

NOx um SOx myrem cCuraHusi TOJBKO IPUPOAHOTO rasa MU KUCIOPOAA. ITO OTKPHIBAET



BO3MOXKHOCTh COBMECTHOT'O Pa3MELIEHHUs SJIEKTPOCTAHINN, pabOTAIOLINX HA IPUPOAHOM rase, ¢
snekrpoctraniusamMu CAES-Nuclear ans ympomenuss ynaenuBanus yriepopa. Ocrasimecs
AUCTUJIIMPOBAHHBIE a3kl MOTYT MCIOJNb30BATHCSA M3-3a MX HU3KOW TEMIEpPATyphl, YAEIBHOTO
3HAQYEHHs ra3a WM MOTPeONAThCS B TypOUHE, HAIPUMeEp, I IPOU3BOACTBA HJIEKTPOIHEPT UL

[0037] [pyruM aHaJOTWYHBIM NpUMeHeHueM mnosne3Hoi moumHoctu B CIIIA sBisercs
SKCIIOPTHBIM PBIHOK CXIKeHHOro mpupoaHoro rasa (CIII), cnpoc Ha KOTOPBIH MPOIOSIKAET
pactu u goctur k 2019 rogy npubnusutensHo 8,9 muiumapaa Kyoudeckux (yToB B aeHb. B
HACTOsIIIee BPeMsi B TEXHOJOIHMYECKOM mpouecce norpedmnsercss 1o 10% ucxomHOro rasa s
cxmkenusi. Mcrnonb3yst 0osiee KOHCEPBATUBHYIO OLICHKY I MPOLecca CXKIKeHHst, paBHY0 4100
kJIx / KT, UTSE IOAAEPIKKU TEKYLIEro mpolecca CxKImkeHust Tpedyercst okoio 230 I'Bt-u sHeprun
B roJl. ATOMHBIE 3JIEKTPOCTAHIIMN MOTYT CBhIIPaTh 3HAYUTENbHYIO POJIb B YBEIMUYEHUU SKCIIOPTA
CIII' B ocraipHON Mup nuOO 3a CUET MPSIMOrO CXKaThs, JIMOO 3a CYeT KOMOWHAIMU C
akkymyssitopom sHepruun CAES ¢ ucnonb3oBanuem xonomHoro CAES ¢ onHOH CTOpOHBI
TETUIOOOMEHHHUKA U TPUPOIHOTO Ta3a ¢ Apyroil. B 3Toii KoOMOMHMPOBAHHON CHCTEME TPUPOIHBIN
ra3 CXKIDKAeTCcsl Ul XpaHEHWs WM 3KCIOpPTa, a CXKaTblil BO3AYX 3aKUIAET AN BpaLICHUs
3NeKTpuuecko TypOunbl. B mobOoM ciiydae BO3AyX M NPUPOAHBIA ra3 MOXKHO TOAABaTh HA
3JIEKTPOCTAHLIMIO U JIETKO 00pabaThiBaTh, U OHH OTHOCHUTENIBHO JIETKO TOANAOTCS OINEpaLusm
«3amycCK - OCTAHOBY I aanTallK K PEXUMY CJI€OBAaHUs 32 HArpy3KOM.

[0038] J[lpyroii mnpumMep MNepeKkaukud TeKydeill cpenbl - 3TO MaccoBas IepeKadka
ruaposHeprun / OOHOBJIEHNE BOJIOHOCHOTO TOPU30HTA B KAU€CTBE Pa3yMHOIO NMPUMEHEHUs IS
3amycka / ocTaHoBa. EciM NMpeamosnokuTh, 4TO PHIHOYHBIE LIEHOBBIE CHUTHAJIBI PA30BBIOTCS B
CJIEAYIOIIEeM NEeCSITUJIETUH, YTOOBI TapaHTUPOBATh MACLITA0HBIE YCUJIHMS O OTKA4Ke BOIBI U
CBSI3aHHBIX C HUMH TPyOOIPOBOAOB, MOBBIIEHNE 3(P(HEKTUBHOCTH MPH UCIIOIb30BAHUH TPSMON
MOIIIHOCTH Ha Bajly JJIsi OOHOBJIGHUsS] BOJOHOCHOTO TOPU30HTA MOKET COCTaBUTh OOJiee CeMH
KBaIPHJILOHOB €IHHHI] SHEPrUH (T.e. ONUH KBaApuaboH coctasiger 101° BTU, umu 1,055 x 108
Jlxoynedt) unu Oomnbine B rof. [IpennosoKurenbHO, Mepbl IO PEreHepaluyd BOAbl YMEHbINAT
HEOOXOIMMOE YCHIIE IO OTKAayKe, HO, BEPOSITHO, HE YCTPAHAT MOTPEOHOCTh B 3aMEHE BOJIBL
Kpome TOro, 3To HacOCHOE YCHIIME TaK)K€ IMPEIACTABISAET COOOH MOIIHYIO «3aKa4MBAEMYIO
TUAPOSHEPTETHKY», KOTOpasi MOXKET paboTaTh B OOpAaTHOM HANpaBJIEHHWH BIOJIb TPyOOmpoBoaa
I TOTIOJTHEHUsI MepUOINYECKH BO3HUKAIOIINX HNCTOUHMKOB SHEPTUU U MOMNOJHEHHs] MECTHBIX
BOJIOHOCHBIX TOPH30HTOB.

[0039] Kak yka3bIBajoCh BBILIE, CKOHLIEHTPUPOBAHHAS MOILIIHOCTD HA BaJly SIBJISIETCS JIMILIb
OJTHOM W3 OTJIMYMTENbHBIX XapaKTEPUCTUK SIAEPHOW SHEPTUU IO CPAaBHEHUIO C COJHEYHOI,

BETPOBOH U IPYyTMMH BapUaHTaMU BO30OHOBJIAEMOM 3HEPTUU. B MpOMBIIITIEHHBIX IpoLeccax s
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NPOM3BOJCTBA TAKUX MPOAYKTOB, KaK paQ MHUPOBAHHOE MACIIO, KOKC U CTaJlb, XUMUKATBHI, LIEMEHT
U T.1., TpeOyeTCs Kak 3Heprus, Tak M ONpeAesieHHas TemMriepatypa. MUHUMabHAs TEMIEPaTypa,
HeoOxonmumasi Ui TNPOTEKAHUS XHUMHUYECKOro IIpOLecca, SIBISETCS KIOYEBBIM (PaKTOpOM,
OIPEAEISIIO MM HAWTYYIIUI ePBUYHBIN NCTOUHHK SHepruu. HecMoTps Ha To, 4yTO nmotpedneHne
NEePBUYHOTO TEIUIA 3aBUCUT OT KOHKPETHOTI'O PbIHKA, TPEOOBAHUS K TeMIepaType Ul AJaHHOTO
IpolLecca sIBJISIFOTCS YHUBepCcalbHbIMU. HecMOTps Ha TO, YTO AJ1s1 IPOLIECCOB CYIIECTBYET LIEJIbIH
crekTp TpeOOBaHMI K TEMIIEpaType, OCHOBHBbIE HHTEPECHBIC TEMIIEPATYPHI, MO-BUAHMOMY,
cocraBisitoT 100 - 250 rpanycos no Llenecuro, npu Npou3BOACTBE Mapa U ropsiuedl BOABL, B
npoueccax HedrenepepadboTku (Hegrexumun) B nuanaszone 250 - 550 rpagycos no Llenbcuro, a
TaKXe B BBICOKOTEMIIEPATYPHBIX MPOLIECCaX s LIEMEHTA, YyTr'yHa, IPOU3BOACTBO CTAJIU U CTEKJIA
npu Temneparype Oombine 1000 rpagycos mo Llembcuro. Eciu cMOTpeTh Ha SHEPreTUYECKHid
PBIHOK B LIeJIoM, HedTenepepadboTka norpedisier 6onee 6 KBAIPHIbOHOB €IUHHUI] SHEPTUH B IO,
a MPOAYKLMS JIECHOTO XO35HCTBA - HEMHOTUM OoJiee 3 KBaIPHUIbOHOB €IUHNL] SHEPTHUH B IO,
[0040] B Hacrosimee Bpemsi HCKOMAEMOE TOIUIMBO YIOBJIETBOPSIET Kak MacITady
noTpeOHOCTH B 3HEPTHH, TaK U TeMIiepatype. B mupe O6e3yrineponHoii SHEpreTUKH HaAlTH JIy LU
croco0 3aMEHUTh IOJIE3HOCTh U YHUBEPCAIBHOCTh MCKOMAEMOrO TOIUIMBA SIBISIETCS CIIOXKHOU
3agadel. BerpoBasi, cOnHEYHAass W TUAPOSHEPreTUKHM MOIYT TE€HEpUPOBATb 3HAYUTEIBHOE
KOJIM4ECTBO SHEPTUH, HO OHU HE MPOU3BOIAT 3HAUUTEIbHOIO KOJIMYECTBA BBICOKOKAUYE€CTBEHHOIO
Teruia. T MCTOYHUKU SHEPTHU AOJDKHBI MOJBEPTHYTHCS IPYrOMy NpeoOpa3OBaHHIO SHEPTHUH,
9YTOOBI MOJNYYUTh TEXHOJIOTHUECKOE TEIIO 0oJiee BHICOKOTO KauecTBa. JOmoMHUTEeIbHBIE STallbl,
TaKue€ KaK PE3UCTUBHBbIE HArpeBaTesd WJIM IMPOU3BOACTBO BOAOPOAA € MOMOLIBIO JOMEHHBIX
nieueil, JOJUKHBI ObITh BKJIFOYEHBI B LIGHOOOPA30BAHNE HA 3TH UCTOYHUKH SHEPTUU. TakKe MOKET
noTpeOOBaThCSl  TOTIOJIHUTENIPHOE AaKKyMYJIUPOBAHUE SHEPrHM Ui JOCTHXKEHHs BBICOKHX
K03(pPUIIUEHTOB MOIITHOCTH JJIs1 pabOThI MPOMBIIILIEHHOTO 000pyHOBaHUs 24 Yaca B CYyTKH WU
NPUHSTHS «YIYLIEHHOH BO3MOXXHOCTH» C YCTAHOBKAMH C HU3KUM KO3((PHUIIEHTOM MOLTHOCTH.
[0041] KoHkypupysl 3a CHET TeIIa, a He 3JIEKTPOSHEPTUH, AaTOMHAsl 3JIEKTPOCTAHLUS HUMEET
LEHOBYID KOHKYpPEHIMIO, ocHOBaHHYI Ha poyapax CIIA 3a MMBTU npu onpeneneHHoi
Temneparype B comoctaBieHun ¢ poyutapamu CIIA 3a kBT (311.), KOHBEPTUPOBAHHYIO MJIst
TpeOyemoii Temneparypbl. OnHa U3 Hanboee OYEBHIHBIX OTIPABHBIX TOYEK KOHKYPEHIMH -
npsiMOe TPOM3BOACTBO M moOTpebiieHne mapa. JlecHass MPOMBIIUIEHHOCTh mnoTpedisier 1,3
KBaJ[PIJIbOHOB €IMHHULl SHEPTUH IMapa B TOJI, 4TO cocTaBisieT Oojiee 45 ['BT TemioBbIX aTOMHBIX
3NEKTPOCTAHIMH, paloTAlOUIMX KpPYIJIOCYTOYHO, NpPOCTO Ha mnepepabotku mapa. Ilpum
MIPOU3BOACTBE MPOAYKTOB JIECHOU MPOMBIIIJIEHHOCTH YaCThb MPOLECCa CO31a€T OTXObI, TAKHE KaK

Uepwnpsrii [{enok (Hanpumep, oTxoabl KpadT-nporiecca npu nepepadoTke 0aJaHCOBOM peBeCHUHBI
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B OyMa)KHYIO Maccy C yaJeHUEM JIMTHUHA, TeMHULIEIUTIOI03bI M IPYTUX SKCTPAKTUBHBIX BEILECTB
U3 IPEBECHUHBI JIs1 BHICBOOOKIEHUS LIEJUTFOJIO3HBIX BOJIOKOH), OMOMACChI U IPYTOro OCTATOUHOTO
TOIINBA, KOTOPBIE€ COKUTAOTCS AJIsl TIOJY4YEeHHs] TEXHOJOTMYECKOro TeIula AJis MOJy4YeHHs mapa.
OcranpHass 4acTh HEOOXOAMMOrO TOIUIMBA B HACTOSIEE BPEeMs IOMOJIHSETCS YIJeM WIN
NPUPOIHBIM ra3oM. Mcrnonp3oBaHue siIepHOI SHEPTUU IS MPOM3BOACTBA apa BBICBOOOXKIAET
1330 rtermoBeix BTU (1,3 KBagpuiIbOHOB E€AMHUL[ SHEPTUHM) TEPBUYHOM HHEPTHU IS
UCTNIONIB30BAaHUsI B JIPYTUX  BBICOKOTEMIIEPATYpPHBIX  MPUMEHEHHUSX,  TaKUX  Kak
HedTenepepabaThIBAOIINE 3aBOIbI MJIH IPOU3BOIACTBO LieMeHTa. [TyTeM HCIob30BaHUS sIIEPHOM
TEIUIOBOW SHEPruM JJisi 00eCreueHHsT BbICOKOKAUYECTBEHHOTO TEXHOJIOTHUECKOTO Teruia ISt
JIECHON NPOMBILUIEHHOCTH, PEKYNepUPOBaHHAs YHEPrHUsl MPOAYKTOB JIECHON MPOMBIIITIEHHOCTH
MOXeT O0ecrneynTh MOTPEOHOCTH B SHEPIMHM KakK JJIsl NMPOHM3BOJACTBA LEMEHTA, TaK W UL
npom3BozcTea crekia B CoennHeHHbIx LlTaTax (B cymMMe MeHee | KBagpuiIbOHa €IUHUL] SHEPTUH)
¢ 3anacoM 3Hepruu. CxuraHve NPOAYKTOB JIECHONW IPOMBIIIJIEHHOCTH CUUTAETCs YTJIepOaHO-
HeNTpaJbHbIM JAEHCTBUEM W, CJENOBAaTENIbHO, I[O3BOJIIET MCIOJIb30BaTh SAEPHYIO 3aMEHY
IIPOU3BOACTBA Mapa JUlsl HENOCPEACTBEHHOHN MOANEPKKH BBICOKOTEMIIEPATYPHBIX IPOLIECCOB.
HecmoTpss Ha TO, YTO MCTOYHUK TOIUIMBA JJIsI MPOM3BOACTBA LieMeHTa obnamaer OONbIION
CTENEHBI0 YHUBEPCAIBHOCTH, O0ECIIeYeHe BO3MOKHOCTH TPAHCIIOPTUPOBKU U HCIIOJIBb30BAHUS
JIECHBIX TOIUIMBHBIX MPOAYKTOB B JAPYTUX HCIOJB30BAHUSAX MEPBUYHOIO TEIJIa MOXKET
noTpeboBaTh TEXHOJOrn4eckux WHHOBaUMHi. [lomoOHO TWPOAYKIMM JIECHOrO XO3SHCTBA,
XMMHUYECKasi IPOMBIIIJICHHOCTh B LIEJIOM motpeduser 1,2 KBaApHIIbOHA €IUHUL] SHEPTUU mapa,
KOTOPBIH MOXET OBITh HAIPSMYIO 3aMEHEH MapoM, CO3JaBaeMbIM sinepHOIl sHeprued. OqHaKo
TaKO€ BBITECHEHUE YHEPTHH He OCBOOOKIAET MOJTHOCTBIO BO30OHOBJISIEMbII HCTOUYHHUK TOTLINBA, &
NPOCTO CHH)KAET KOJHMYECTBO MPHPOJHOTO Ta3a W YIJis, HEOOXOAMMOE MJisi YIPaBJICHHUS
MPOIIECCOM, JTAJKE €CITH BO30OHOBIISIEMbIE HICTOUHUKH SHEPTHH TAKIKE CHKUTAFOTCS IS MO PIKKH
UX NpeoOpa3OBaHUs B MPOAYKTHL

[0042] Apyroe ucroap30BaHKe Mapa, CO31aBaeMOT0 C IIOMOIIBIO SIIEPHON SHEPTUH, MOXKET
ObITh KOMOWHAIIEH aTOMHOW 3JIEKTPOCTAHLMH, KOTOpas MPOM3BOAUT Map Ui 3JIEKTPOJIH3a
BOJIOPOZA, B TO BpeMs KaK UCTOUHUKH 3HEPTHH NEPUOANYECKOTO AEHCTBHUS TPOU3BOIAT AELIEBYIO
3JIEKTPO3HEPIHIO, U TPOU3BOJCTBA SJIEKTPOIHEPTUH, KOT/Ia UCTOUHUKH S3HEPTUU NEPUOANYECKOTO
AOecTBUsl OTKIMOUeHbl. [lo Mepe yBenmudeHus TeMmepaTypbl mapa TpeOyercs MeHble
SNIEKTPUYECTBA JUIA TpOBelNeHHst osyektponm3a. OpHako mnoBelmeHne >¢dexruBHOCTH
UCTIOJIb30BAHMSI 3JIEKTPO3HEPTUH ITPH O0Jiee BHICOKUX TEMITEPATypPax MOXKET ObITh SKOHOMUYECKU
HEMHTEPECHBIM B MHpE, I'7ie MMKOBbIE MEPUOANYECKUE BHIPAOOTKH 3JIEKTPOIHEPTUN TPUBOIAT K

TOMY, YTO CTOUMOCTD JJICKTPOSHEPTHUU CTAHOBUTCA «KCJIHULLIKOM I[eIHeBOﬁ AJIsT UBMEPCHUSD). Ecnu
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CTOMMOCTb 00OpPYIOBAaHUS AJIS SJIEKTPOJIN3a MOXKET ObITh AELIeBBIM 00pa30M MHTETPUPOBAHA B
OalinacHbIi TAPONIPOBOJ, TO SIAEPHBII PEAKTOP MOKET JIETKO NEePENTH, YaCTUYHO HIIU MTOJTHOCTBIO,
Ha 3JIEKTPOJIM3 B MEPUOABI HU3KOM CTOMMOCTU 3JIEKTPO3HEPrHU. DTO MO3BOJSIET ATOMHBIM
3JIEKTPOCTAHLMAM KOHKYPUPOBATh B IPOU3BOJCTBE TEIUIA MPU HU3KUX LIEHAaX Ha 3JIEKTPO3HEPTHIO
U B IPOM3BOACTBE OJJIEKTPOSHEPIMH IPU OOjee BBICOKMX LEHaX Ha JJEKTPOIHEPTHIO.
ITonyuaromeecs: B pe3ynbTaTe MPOU3BOACTBO BOAOPOJA ClIEAyeT pacCMaTpUBATh HE TOJBKO Kak
MEXaHU3M aKKyMyJUPOBAaHUsS DSHEPIUU, HO, CKOpee, KaK WCTOYHHUK IPOMBILIIIEHHBIX
notpebHocTelt B Teruie Oonbme 1000 rpagycoB mo llenbcuro, Hampumep, s MPOM3BOACTBA
LIEMEHTA, JKeJle3a, CTaJId U CTeKJIa.

[0043] B cnyuae yCOBEpIIEHCTBOBAHHBIX SIEPHBIX PEAKTOPOB, KOTOpPbIE UMEIOT Ooee
BBICOKYIO TEMIIEPATypy Ha BBIXOAE€ M3 PEAKTOpA, CTAHOBSITCA OCTYIHBIMH Oojiee TpsMble
BO3MOKHOCTH JUIsl NTPOMBILUIEHHBIX TpoueccoB. Hampumep, Oonee BbICOKas Temrepatypa Ha
BBIXO/I€ M3 PEaKTOpa MOXKET UCIIONb30BAaThCs B KauecTBE MPEABAPUTEIbHOIO HarpeBaTels JJisl
APYTUX MPOMBIIIJIEHHBIX IPOLECCOB MM B KauecTBE IEPBUYHOIO HCTOYHUKA Teria Ui
XUMHYECKOro nporecca. B cnydae nepepaboTku HeTH CyIIECTBYET 3HAUUTENbHAsI TOTPEOHOCTD
B DHEPIUU NPU NEPEroHKe M KPEKUHIe YIIeBOAOPOAOB, Tpedyromux Oonee O KBaIPHIBOHOB
(6putanckux TermnoBbx emunul, BTU; skpupanentHa 2,05*10'° JIx) sueprum. Peaktop c
HATPHEBBIM TEIUIOHOCUTEIEM MOXKET OBbITh OCHOBHBIM HCTOYHHUKOM TeIJIa Uil psja
HI3KOTEMITEpaTyPHBIX MPOLIECCOB KPEKUHTA, & TEMJIO PEAKTOPa TAKKE MOXKET ObITh IOBBILIEHOY
1o TpeOyeMbIX IHKOBBIX TeMIepatyp HedTenepepadaThbIBaOIEro 3aBOAa C ITOMOIIBIO
ANIEKTPUUECKOTO HArpeBa WM HEOOJBbIINX KOJMYECTB MCKOMAEMOro TOIUIMBA. bonblnas 4acTh
TEXHUYECKOH MpOOJeMbl B 3TOM CJIydae COCTOMT B TOM, YTOObI MUHUMH3HPOBATh KOJHYECTBO
TETUIOOOMEHHUKOB / MOTEPh BO BpeMs TEIUIOOOMEHA, a TakXe pa3padoTaTh TEXHOJOTHIO IS
HedrenepepadaThIBAIOIIMX ~ 3aBOJOB, TMO3BOJSIIOUIYKD  NPUHUMATh  TEMIIEPATypHBIE |
SHEPreTUYECKHUE BXOIHbIC MAPAMETPBI, OTIIMYHBIE OT MApaMeTPOB HE(TH, SJTEKTPUIECTBA U Mapa.
ITprMepoM MOKET CIY>KUTh 3aMEeHa TEIUIOOOMEHHHUKA COJIb / MAcio ISl TPAAHLIMOHHON KaMephl
CXKMTaHHUsl JUIsl BBICOKOTEMIIEPATypPHOIO KpekuHra. Jlpyrue TUIBI YCOBEPLIEHCTBOBAHHBIX
SIEPHBIX PEAKTOPOB, TaKHE€ Kak, HalpUMep, PEeakTOp Ha pacIUIaBIE€HHOW COJU MOTYT
HCIIOJIb30BaThCsI IUISt HENOCPEICTBEHHOTO MOJTyYeHHs HEoOX0IUMOro Oonee
BBICOKOTEMIIEPATYPHOTO MPOMBIIIJIEHHOTO TEXHOJOTHYECKOro Tera.

[0044] BO3MOXXHOCTH aKKyMYJHPOBAaHHS TeIUIa TAaKXKE CYLIECTBYIOT IJIs1 pa3fefieHus
IIPOM3BOACTBA TEIUIAa M MWCIOJNb30BAHUS TeIJa [JIs1 aTOMHBIX TEIUIOBBIX 3JIEKTPOCTAHLIUM.
IIpennoxkenne oOwmEero xapakrepa COCTOUT B TOM, 4YTOOBI HCIIONIB30BaTh IE€PBHYHBIN

TCIVIOHOCHUTEIb AaTOMHBIX TCIIJIOBBIX BHeKTpOCTaHLII/Iﬁ AJis1 Harpesa OONBIIOrO TEIIOBOIO
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aKKyMyJIATOpa, Hampumep, cosieli ¢ (a3oBbIM MNEPEXOAOM, M IEpeKayuBaTh HX B OOJbIINE
pe3epByapbl. ITH OOJbIINE pe3epByaphbl C HATPETHIMU COJSIMM MOXKHO 3aT€M HUCIOJIb30BATh IS
IIPOU3BOACTBA 3JIEKTPOSHEPTUH, HANpUMeEp, C MOMOLIBI0 MapoBOro uukna Pankuna, wim ans
NOJa4l TEXHOJIOTMYECKOTO TeIUla B 3aBUCUMOCTH OT KOHKPETHOrO NpuUMeHeHus. Paspenss
IPOU3BOZICTBO TEIUIA U MPSMOE €ro MCIOJIb30BaHUE, aKKyMYyJIATOP TeIUla MPEACTaBIseT cOOOH
ruOKOe CPEACTBO ISl «CIISIOBAHUS 3a HATPY3KO» MPU MPOU3BOACTBE AJIEKTPOIHEPTUH, padboTras
Ha TMOJIHYIO MOIIHOCTD U 3aIOJIHSASI pe3epByaphl ropsiuell COMHM, HO MPOU3BOIS SJIEKTPUUECTBO B
Oonee LIEHHOE BpeMsi BO BpeMsi ITUKOBOTO CIpoca Wid Oosiee TPaJUIMOHHOE MPOU3BOJICTBO
SHEPruu MpHU MOCTOSHHOMN Harpyske. DTOT MOAXOA TakKe IMO3BOJISIET aTOMHOMN 3JIEKTPOCTaHIUU
paboTaTh Kak MHUKOBas 3JIEKTPOCTAHLIUS ISl BO3MOXKHOCTEH IIEHOBOW CIEKYJISILIUH, TPOAOJDKAsS
npu 3ToM paboTaTh Ha TOJHOM MOIIHOCTH. JIOMONHUTENIbHAS SKOHOMHSI CPEINCTB TaKXkKe
CYIIECTBYET, €CIM aTOMHAs SJIEKTPOCTAHLUS M TEPBUYHBIA TEIJIOHOCUTENb / COJIEBbIC
TETUIOOOMEHHUKH M XPAHWIHINA COJMH MOTYT OBITh Pa3/esIeHbl, MOCKOJIbKY OHH HE BaYKHBI JJIS
0e30macHOCTH peakTopa, MO3TOMY MPaBUIa CTPOUTEIBCTBA U O0OOPYAOBAHUS [UI TIPOM3BOJCTBA
3JIEKTPO’HEPIMM AHAJIOTUYHBI HEANEPHBIM 3JIEKTPOCTAHLUSAM. JTO TO3BOJISIET HCMOJIb30BaTh
CTAaHIApPTHBIE KOMMEPUYECKHE IPOTOKOJBI O€30MacHOCTH, 3aTpaThl Ha SKCIUIyaTalUO U
TexHu4deckoe obcmyxuBanue («O&M») M craHgapTel KadecTBa, KOTOPbIE MOTYT OIpPaBIaTh
UCTIOJIb30BaHHE JIFOOBIX TEIUIOOOMEHHHUKOB MM HAJIUYHE MOTEPh TEIIa 3a CUET OTKAUYKH FOPSUUX
coneli u3 0€30MacHOro MecTa aTOMHOM dnekTpoctanunu. I1o cytu, sHeprocucreMa st aTOMHON
AIEKTPOCTAHLIMU MOXKET ObITh OCTpOeHa B cpene, oTmuuHoi oT NQA1 (¢ COOTBETCTBYHOIIMMU
OlepalysMi 10 TEXHHYECKOMY OOCHYy>XMBAaHHUIO), YTOOBI IOJYYUTh OT CYLIECTBYIOLINX
COJTHEYHO-TETIIOBBIX COJITHBIX SHEPTeTHUECKUX KOMITAaHUI KOMMEPYECKH KOHKYPEHTOCTIOCOOHbIE
KOHCTPYKILIUH.

[0045] PeakTopsl ¢ Oosiee BBICOKOH TEMIIEPAaTypOH, TAKHE KaK PEaKTOPbI C HATPUEBBIM
OXJIAKIEHHEM, Ha pacIllaBe COJIH, BHICOKOTEMIIEpAaTypHbIE Ia30Bble PEAKTOPbI U APYTHE, TAKKe
MOTYT y4acTBOBaTb B MPOM3BOJACTBE BOJOPOJA C HCIOJB30BAHHEM IPOLIECCOB, OTJIIMYHBIX OT
BETPSIHBIX U (POTOIIEKTPHUECKUX COTHEYHBIX, B JOMOJHEHUE K TAPOBOMY 3JIEKTPOJIU3Y, KOTOPBIH
obcyxnancs Bbime. OOHAM M3 MPHUMEPOB BBICOKOTEMITEPATYPHBIX MPOLIECCOB SIBIISIETCS LIHKJI
Meabp-xJiop. B aTom mukie rexnonorudeckoe Terio ot 400 no 500 rpagycos C ucnonb3yercs st
IIPOM3BOACTBA BOJAOpPOAa U Kuciopozaa. Ha mocnenHeM sTane IUKJAa MCMONb3YETCS 3JIEKTPONIN3
IIpU TeMIepaType OKpy»Karolled cpenbl AN PELUPKYJIALUU BCEX XHWMUKATOB, KPOME€ BOJBIL,
KOTOpasi MPEBPAINAETCS B ra3. DTOT MPOLECC MPENCTaBiseT cOO0M MHTEPECHYI0 BO3MOXKHOCTD
«TIOCTABJIATh C OTCIEKUBAHMEM» IEIIEBYIO 3JIEKTPOIHEPTUIO, MPOU3BEACHHYIO BO BpeMs MHKa

BETPOBOM M COJHEYHOU sHepruu. Ilpu HenpepbIBHON 3KCIUIyaTalUd BBICOKOTEMIIEPATYPHOU
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AQTOMHOM TEIUIOBOM 3JIEKTPOCTAHLUU [JIs1 MPOU3BOJACTBA BOAOPOAA M KHUCJIOPOJA 3aTpaThl HA
o0opynoBaHHME M OKCIUTyaTallMI0 M TEXHUYECKOe OOCIyKMBAaHHE ONPABIBIBAIOTCS IPHU
3allOJJHEHUM  pe3epByapoOB  MEJHO-XJOPHBIMU  peareHtamMu s snektponusza.  Korpa
3JIEKTPUYECTBO CTAHOBUTCS NELIEBBIM, OJJIEKTPOJIU3 IPU TEMIIEpaType OKpYKarollel Cpebl
UCTIONB3YeTCs Ui MpeoOpa3oBaHUs COAEPIKUMOrO pe3epByapoB 0OpaTHO B COOTBETCTBYIOIIHE
UCXOJIHBIE XUMUYECKHE TPOAYKTHI, YTOOBI CHOBA 3aIyCTUTh IHKJI. DTOT MPOLIECC aHAJIOTUYEH IO
CYIIHOCTH 3aIIOJIHEHHIO COJISIHBIX PE3EPBYapOB ropsiYet COJbIO, KOTOpast OyJeT MCIOJIb30BAThCS
B Oonee mo3nmHee BpeMsi, HO Oojiee KOHKPETHO aJaNnTHPOBAaHA K KOHEYHOMY XHMHYECKOMY
NPOAYKTY. DTOT MpUMEpP He 00sI3aTEIbHO UCTIOIB3YETCsI sl OTCTAMBAHUS LIUKJIA MEIb-XJIOP, HO
o01mas uaest COCTOUT B TOM, UTO 3JIEKTPOCHAOKEHHUE - 3TO APYTOH MOIXOM, YEM aKKYMYJINPOBAHUE
SHEPTHHU JJIs YAOBIETBOPEHHUS CIPOCA. DTOT MPOLECC TAKIKE MTO3BOJISIET HCIIOJIB30BATh OOJIBINYIO
94acTh OOOPYIOBaHMs ATOMHOM 3JIEKTPOCTAHLIUH, UCIIOIB3yEMOTO Uil IPOU3BONICTBA BOAOPO/A,
IPU 3TOM TOJIBKO HEKOTOPBIE pe3epByapbl U 3JIEKTPOJHM3HOE OOOPYIOBaHHE MPOCTAUBAIOT BO
BpEMs1 HOpMaJIbHOH paboTBhl.

[0046] OTu 0COOEHHOCTH U MPEUMYIIECTBA, HAPSIY CO MHOTUMH APYTHMH, MOTYT OBITH
peanu30oBaHbl MyTEM MEPECTPONKH aTOMHOM JJIEKTPOCTAHLUHU, KOTOpas MO3BOJSIET Pa3MeIlaTh
ATOMHYIO TEIUIOBYIO 3JIEKTPOCTAHLUIO C IIPOMBIIIJIEHHBIMU U XUMUYECKUMH CUCTEMAaMU Harpesa,
yMEHbIIas IUIOLIab, 3aHUMAaeMylo KBanuduxkaunoHHoi obOmactero NQAIL, u 3arpysxkas
CJIeNYOLME BO3MOXXHOCTH MPHU SKCIUTyaTalluu sIAEPHOrO PEaKTOpa Ha IMOJIHOM MOLIHOCTH.

[0047] Ha ®wur.]1 noxa3zaHa Tunu4Has atoMHas sjekTpoctanuus 100. Koncrpykuus
aTOMHOU 3siekTpocTaHiuu 100 COCTOMT M3 ABYX OCHOBHBIX 4acTeil: paAuallMOHHOW 4YacTU U
TypOuHHOrO OOOpynoBaHus. LleHTpoM pamuanMOHHOW dYacTu siBisiercss 30oHa 102 spepHOro
peakTopa, B KOTOpOH HaxOmUTCs simepHbId peaktop. 3oHa 104 oOpalneHuss C TOIIUBOM
MPUMBIKAET K 30HE PEaKTOpa, U 00€ KOHCTPYKLUH OOBIMHO PACIIONIOKEHBI BHYTPH 3aLIUTHOM 30HBI
106. 3amuTHas 30Ha 106 MOXKeT CoepKaTh KOHCTPYKIIUIO 3aTUTHON OOOJIOUKH, KOTOPasi MOXKET
ObITh BBITIOJIHEHA W3 APMHUPOBAHHOW CTany, O€TOHAa WM CBHHLA, WM W3 KOMOWHALWU
MaTepUAJIOB, KOTOpasi CO34aeT KOHCTPYKLMIO, OKpPYXarwIyr sfaepHblili peaktop. Ero
KOHCTPYKIUS M (YHKIHSA 3aKJIFOYAIOTCS B TOM, YTOOBI YAEPKUBATDH BBIXOASIIUI PalOaKTHBHBINA
nap WM ra3, ¥ BO MHOTMX CJIy4asiX OH NpEeAHAa3HA4YeH JJIs YAEP:KAHUs BBIXOISALIErO rasa Mnop
nasnenneM 1o 550 klla nnm Gonee. KoHCTpykumst 3amuuTHON OOOJOYKH CHPOEKTHPOBAHA KaK
MOCJEHsAs] JIMHUS 3aIlIUThl OT MPOEKTHbIX aBapuil. CTOUMOCTb CTPOMTENBCTBA 3aLUTHON
KOHCTPYKLMU IPsIMO NMPONOPLUUOHAIbHA HE TOJBKO pa3sMepy PeakTopa, HO TaKXKE 3aBUCUT OT
HESIIEPHBIX CUCTEM U KOMIIOHEHTOB 3JIEKTPOCTAHLIUH, KOTOPBIE HEOOXOIUMO Pa3MECTUTD B HEM.

Pa)_'[I/IaI_II/IOHHaH H9aCTh TAKKEC COACPIKUT BCIOMOIATCJIbHBIE KOMIIOHCHTBI, TAKHME KaK HACOCHI,
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KOHTYPBI TEKYy4€H CPEeAbl, JUCIETYEPCKYIO U APYTUE BCIIOMOIaTeIbHbIE KOMIIOHEHTBI.

[0048] 3oHa 104 oOpareHusi ¢ TOITUBOM, KOTOPAsi MOXKET HaXOIUTHCSI BHYTPH 3aIUTHON
30HbI 106, cipoeKTHpPOBaHa Tak, YTOOBI 0OeCreunBaTh BO3MOXKHOCTD Iepe3arpy3ky TOIUIMBA CO
CKOPOCTBIO, oO0ecneuynBaroliell HempepbeiBHYI0 paboTy peaktopa. OHa Takke CONEPIKUT
NOJKPUTHUYECKOE TOIUIMBO BHE AKTHMBHOW 30HBI PEAKTOpPAa U MPEAOTBPAILAET MOBPEKACHHUE U
3arpsisHeHHe ToruimBa. OHa TakKe MOXKET COAepXkKaTbh OOOPYNOBaHHE U TMEpEeMEINeHUs
TETUIOBBIACISIOIINX CTEP)KHEH M TEIUIOBBIASISIOMUX COOPOK, HampuMmep, s Nepe3arpy3Ku
TOIJIMBA B aKTUBHYIO 30HY PEaKTOpa.

[0049] K 30He peakTopa 1 4aCTH paIUALIMOHHON YaCTH MPUMBIKAIOT maporeneparopsl 108.
B HekoTOpBIX ciydasx naporeHepatops! 108 HaxoaATcs BHYTPH 3alUTHOMN 30HBI 106 u nmoparoT
neperpeTslii map B napossie TypOunsl 110. ITaporeHeparopst 108 mony4aroT TEMIIOBYIO MOILITHOCTb
OT peaKkTopa U MepeNaroT TEIUIOBYIO HEPTUI0 NMapoBbiM TypOuHaMm 110, koTopbie mpeodpas3yroT
SHEPrUI0 Mapa B MEXAHUYECKYIO 3HEpPrur0. B HEKOTOpBIX yCTaHOBKAaxX paAMOAKTHUBHAs BOJA
NpOXOOUT depe3 maposble TypOuHBI 110, KOTOpBIE MOKHBI HAXOAWTHCS B Ipenesax
PaIUOJIOrMYECKH KOHTPOIUPYEMOM 30HbI aTOMHOH 3nekrpoctanimn. [Taposbsie TypOuner 110, B
CBOIO Ouepenb, MEXaHMYECKH CBs3aHbl C TeHeparopamu 112, koTOphIe mMpeodpas3yroT
MEXaHUUYECKYIO SHEPTHIO NMapoBbIX TypouH 110 B anekTpuyecTBo.

[0050] 3ona 114 npoBepku TEMIOBBIACIAIOLINX CTEPKHEN MOXKET HAXOAUTbCS HA MECTe
IJIsl pOBeAeHUsT mocTpaauanuonHoro obcnenoBanus («PIE») u ananmmsa. 3ona 114 mpoepku
TETUIOBBIACISIOIINX CTePIKHEH 4acTo MPUMBIKAET K 30He 104 oOpaieHusi ¢ TOIUIMBOM, YTOOBI
UCIIONIb30BaTh 0o0Iee oOopynmoBaHue musi oOpaimeHust ¢ TOMIMBOM. 30Ha 114 mpoBepku
TEIUIOBBICISIOIUX CTEPXKHEH MOJKET JONOJHUTENBHO COAEPKATh TOPSYyK0 Kamepy s
XpaHEHHsI U TIPOBEPKU OOJyYEHHBIX TOILIMBHBIX CTEPIKHEH.

[0051] Kak moka3zano Ha @ur.l, MoxkeT moTpeOoBarThcs, YTOOBI 3amuTHast 30Ha 106
oxBaTbiBasa 30Hy 102 peakTopa, a Takke 30Hy 104 obOpamieHus ¢ TorumBoM. B HEKOTOpBIX
CJIy4asix KOHCTPYKIHH naporeHepatopos 108 u cBA3aHHOE ¢ HUMU 00OPYAOBaHUE HAXOMUTCS 32
npeaesaMu 3amuTHON 30HBI 106, HO BO MHOTHX Ciy4asx TpeOyercsi, 4TOObl OHM HaXOAMJIHCH
BHYTPHU 3aIIUTHOM 30HbI 106. OIMH WJIK HECKOJBKO KOHTYPOB € TETNIOHOCUTENIEM HCTIONB3YOTCS
1T TIepeHoca Teruia u3 3086l 102 peakropa depes TEIIOOOMEHHUK B TETJIOHOCUTEIb, KOTOPBIH
HE TOJBKO OXJIAXKAAET AKTHUBHYIO 30HY SIIEPHOIO PEAaKTOpa, HO TaKXe IO3BOJSET TEeIlly
MEPEHOCHUTHCS 34 MPenesibl 3alUTHOW 30HBI B KOHCTPYKLUU naporeHeparopos 108. Bo MmHorux
Clly4asix NEPBUYHBIA KOHTYP C TEIUIOHOCUTEJIEM MOJIy4aeT TEeIUIO OT aKTUBHOM 30HBI peakTopa
yepe3 NMEepBUYHBIN TEINIOOOMEHHHK M IEepefaeT TEIUIOBYK) SHEPrHI0 BTOPHYHOMY KOHTYPY C

TECIJIOHOCUTECJIEM HYE€PE3 BTOpI/ILIHbII\/'I TermIoo0OMeHHUK. BO MHOrux ClIydasixX TCIJIOHOCHUTECIIb B
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NEPBUYHOM KOHTyp€ C TEIUIOHOCUTENEM CTAHOBUTCS PAAUOAKTUBHBIM. MHOIHE peakTopbl,
UCIIOJIb3YEMBbIE B HACTOsILIEE BPEMsl, B KAaueCTBE TEIJIOHOCHUTENS U 3aMEIUIUTENsI HEUTPOHOB
UCTIONIb3YIOT BOZY O] BBICOKUM AaBiieHHeM. [IepBUUHBIN TEMJIOHOCUTENb OOBIMHO MPETepIIeBaeT
(ha30BbIi IEpex0o] JKUAKOCTH B AP, MOCKOJIBbKY OH MOTJIOIIAET TEIUIOBYIO SHEPTHIO U3 AKTUBHOM
30HBI PEAKTOPA U 3aTEM NepeNaeT TeIIOBYO SHEPTUI0 BTOPUYHOMY KOHTYPY.

[0052] TermoHOCHTEIH BO BTOPUYHOM KOHTYPE, KOTOPBIA TaKKe MOMKET OBITh BOJOW,
NOJIy4aeT TeIIO OT KOHTYpa MEPBUYHOTrO TEIUIOHOCHUTENS W mperepreBaeT (a3oBblil mepexon
JKUJIKOCTHU B Iap, KOTOPBIM UCHOJIB3YeTCs I MPUBEAEHUS B NeHCTBUE MaporeHepaTopoB. JTOT
neperpeTbiii map OOBIMHO HAXOOUTCS TOJA BBICOKUM IaBJIEHHUEM, YTO TpeOyeT MPHUHSTHUS Mep
Oe3omacHOCTH AJIsl yAEp:KaHUs Mapa BBICOKOTO JIABJIEHUS M BBICOKOH TEMIIEpaTypbl B Clydae
HapyLIeHUs] LEeJOCTHOCTH.

[0053] B HEKOTOPBIX ClTyHasix MEPBUYHBINA H/UJIH BTOPHYHBIN TETUIOHOCHTENb MOXKET OBITh
APYTUM MaTEpUaJIOM, HAIIPUMEP PacIUIaBIEHHBIM MeTaioM. Harprmep, B HEKOTOPBIX OBICTPBIX
PEaKTOpax B KQU€CTBE TEMJIOHOCUTENS HCIIONb3YETCS PACIUIABIECHHBIN METAJI, TAKOWU KaK KUJIKUN
HaTpuil. B apyrux ciydasx B KauecTBE TEIUIOHOCUTENSI MOXKHO MCIOJB30BaTh pacruias conu. Y
pacIUIaBJICHHBIE METAJIbl, W COJM HUMEKT HU3KOE [aBJICHWE Ilapa AaXe IPU BBICOKUX
TEMIIEpaTypax H, TAKUM 00pa3oM, CIIOCOOHBI MepenaBaTh TEIUIO MPU 0oJiee HU3KUX NaBJICHUSX,
4eM BOZA NPU aHAJOTUYHBIX TEMIIEPATypax.

[0054] Atomuasi snektpoctaHums 100 oObivHO 3ammuineHa rpanuieit 120 oObexra,
KOTOpasi MOXKET BKJIIOYATh MepuMmerp Oe30MacHOCTH, TaKOH Kak BBICOKHH 3a00p € Komo4en
MIPOBOJIOKOM. ATOMHas1 s5iekTpocTaHus 100 1 cBs3aHHBIE C HEN 3aHUsA, KOHCTPYKLIMH, CUCTEMBI,
TpyOONPOBOABI M T.Jl. MOTYT HA3bIBATHCS SAEPHBIM OOBEKTOM, KOTOPBIH HAXOMUTCS B IPAHULIAX
120 spmepHoro oObekta. [lns obecneueHusi O€30MACHOCTU SAEPHOTO OOBEKTA OOBIYHO
UCTIOJIb3YEOTCS JIOTIOJTHUTENbHBIE Mepbl OE30MacHOCTH, TaKM€ KaK BOPOTa HAa BCEX TOYKaX
IOCTyIa, OXpaHa HAa TOYKAX JOCTyMa, KaMepbl HAOMIONEHUS, MAaTYMKH JBIKCHUS U / WU
3NEKTPUPHULIUPOBAHHBIE OTPAKICHHS, CPEAH MTPOYETO.

[0055] AtomHas snekTpocTtanius 100 qONOJHUTEIBPHO JOJKHA UMETh 30HY aBapHUITHOTO
anuposanus («3AID»), kotopas Tpedyercs Uit MOATOTOBKU K CEPbE3HBIM aBapHUsIM HA AaTOMHOM
snektpoctaHund. Bo muorumx ciydasx 3AIl HaxomuTcss B paxmyce AecATH MIb (OKOJIO
IIECTHAJIATH C ITOJIOBUHOHN KIJIOMETPOB) OT aTOMHOM 3stekTpocTanuuu 100.

[0056] Kak moka3ano Ha ®@ur.2, 30Ha 202 peakTopa u 30Ha 204 obpaineHus ¢ TOIUTMBOM
pacnosoXeHbl BHYTPU 3aLIMTHON 30HBI 206, MMEIOLIEH 3alIUTHYK) KOHCTPYKLMIO. JTHU ABa
OCHOBHBIX 3/1aHHsI BMECTE C JUCIETYEPCKON COCTABJISIOT PaJHallMOHHYI0 4acTh. [Io cpaBHeHuUIO

C TUIUYHON aTOMHOMW 3JIEKTPOCTAaHLMEN, NMOKa3aHHON Ha Pur.l, BUAHO, YTO MapOreHepaTopsl,
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napoBble TypOHMHBI, T€HEPATOPbl U 30HA MPOBEPKH TEIJIOBBIAENSAIONUINX CTEP)KHEH Ooublne He
HAXOJATCS B paguallMoHHON yacTu. CKopee, 3TH KOMIIOHEHTbI ObUTH YCTaHOBJIEHBI YAAJIEHHO OT
panuanuonHoin vactu. IlpounmoctpuposanHas 30Ha 202 peakTopa BBINOJHEHA KaK aTOMHAs
TeTuIoBasi 3JekTpocTanyst 200 1 CIIpOeKTUPOBAHA U AKCILIyaTUPYeTCst I BbIpaObOTKH Teruia (B
OTJIMYME OT DJIGKTPUUECTBA, KaKk Ha THUINMYHOM AaTOMHOW  3JeKTpocTaHuuu). B
MPOMJUTIOCTPUPOBAHHON KOH(QUIypaluu TeIIoaKKyMyupyromas cucremMa 208 ypaneHa ot
saepHOro OOOpYAOBaHUS M TPUHUMAET TEIUIOBYID SHEPrUI0 OT AaTOMHOH TeIUIOBOM
snextpoctanimu 200. Cnenyer OTMETHTh, YTO TEIUIOBas SHEPIus, reHepupyeMas aTOMHOM
TEIUIOBOM ayiekTpocTanuueint 200, TpaHCIOPTUPYETCs 3a Mpenenbl paAualMOHHOW 4acTH, U BO
MHOTHUX CJTy4asix 3a rpaHuily 210 oObekTa u qaxke 3a npeneist 3AIL

[0057] OnHO HENOCPEACTBEHHOE MPEUMYIIECTBO 3TOH KOH(PUTYPALIH COCTOUT B TOM, YTO
akkymyssaTop 208 Teria U ycTaHOBKH 212 BBIpaOOTKM SHEPTHH HAXOISATCA 32 MpeaeaMu 00J1acTH
peryJiupoBaHus SAEPHON SHEPreTUKU. JTO MO3BOJSET MOCTPOUTh U JIMLEH3UPOBATh ATOMHYIO
TEIJIOBYIO 3yekTpoctaniuio 200 ropa3no 6onee 3ppekTHBHO, YeM 3TO BO3MOXKHO C aTOMHOM
3JIEKTPOCTAHLUEN.

[0058] KoHCTpyKLMS SIIEPHOTO peakTopa, n3odpakeHHast Ha Our.2, MOXKeT MPeCTaBIsATh
coOOH simepHBIH peakTop Jiroboro moxxoasmero tuna. Hampumep, siaepHbI peakTop MOXKET
BKJIIOUaTh, HO HE OTPAHMYMBAETCS 3TUM, SIAEPHBIH PEAKTOP C TEIUIOBBIM CHEKTPOM, SIAEPHBIN
peakTop ¢ ObICTPBIM CHIEKTPOM, SIACPHBIA PEaKTOP ¢ MHOXKECTBOM CIIEKTPOB, SIIEPHBINA PEaKTOp-
Pa3MHOXHTENb WK peakTop Ha Oerymeil BonHe. TeruoBas sHeprusi, MpOU3BOANMAS SAEPHBIM
PEaKTOpPOM, MOXKET MEepenaBaTbCs B TEIUIOAKKYMYJIHPYIOLIYIO CHCTEMY C HCIOJb30BAaHUEM
cucteMsl 214 nepeHoca SHepruu.

[0059] B HekoTOphIX BapUaHTaX BBINOJHEHUS B SIEPHOM PEAKTOPE MOXKET
UCTIOJIb30BAThCS TOIUIMBO, I KOTOPOTO HE TpeOyeTcs HaJu4Yue TSDKEJNIOro 0OOpYAOBaHUS IS
paboThl C TOIUIMBOM, TAKOTO KakK U Tepe3arpy3kKd TEIUIOBBIIEISIOMUX CTEPKHEH WU s
nepe3arpy3ku peaktopa. CremoBarenpbHO, B 3THX BapHaHTaX BBINOJHEHHsT oOjacte 204
oOpaleHusi ¢ TOTUIUBOM MOXKET OBITh HAMHOTO MeHbINEe, 4eM TpeOyeTcs Uil MepeMeLIeHUs
TETUIOBBIACISIOIINX CTEPIKHEH M TEIUIOBBIACNAIOUINX COOPOK B aKTUBHYIO 30HY pPeakTopa U U3
Hee. Takoii peakTop MOKET MPEACTABISITh COOOM, Cpenu Apyrux, peakTop 6acCeHHOBOTO THITA UITH
peaxkTop Ha pacraBieHHON coiu. OAHUM U3 NPEUMYLIECTB peaKkTopa 3TOro THUMA SIBISETCS TO,
yro 30Ha 204 oOpaleHusi ¢ TOILUIMBOM MOXET ObITb HAMHOTO MEHbINE, W, CJIEeIOBATENIbHO,
paguanMoHHas 4acTh M / WM 3aiuTHas 30Ha 206 MOTyT ObITh MEHbIIIE, YeM OOBIYHO TpedyeTcs
IUIsl PEaKTOPOB, B KOTOPBIX UCIOJB3YKOTCSA TEIUIOBBIACIAIOIINE CTEPKHU U TEIUIOBBIAEISAIOINE

cOopKH, 1 MO3TOMY TpedyeTcs Tsikenoe 000pyaOBaHHE ISt X PaOOThI 1 OOpAIIeHUsT C HUMH.
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[0060] AnepHblii peakTOp, B HEKOTOPBIX BAPUAHTAX BBIIIOJIHEHUS, MOXKET MPEACTaBIATh
cOOOM siIepHBIA PEaKTop C KUAKUM TeruloHocuTeneM. Hampumep, KUAKUH TETIOHOCHUTEINb
SIEPHOTO PEAKTOPAa MOXKET COAEPKATh, TOMUMO MPOYEro, JKUAKUN METAITMUECKUN UITH COJIEBON
TETUIOHOCUTENb (HANpPHMep, XJIOPHI ypaHa, TPUXJOPUI YpaHa, TETPaxJOpHI ypaHa, (Topun
JauTUs, TOPUI OEPUILTUS WU IPYTUE XIOPUAHbBIE WK (TOPUAHBIE COJIH), KUIKOMETAJITHIeCKUN
TEIIOHOCHUTENb (Hanpumep, Hatpuii, NaK, npyrue crijiaBbl HaTpusi, CBUHEL] UM CBUHEL-BUCMYT),
KUIKUNA OPTaHUYECKUH TeIIOHOCUTEND (HarpuMep, TU(GeHn ¢ TU(PEHITOKCUIOM) HITH KUIKHUI
TEIUIOHOCUTEIb HA BOAHONU OCHOBE.

[0061] B npyrom BapuaHTe BBINIOJIHEHUS SAEPHBIA PEAKTOP MOKET MPEACTaBISTh COOOH
SEPHBI  peakTop, HMEIIINI TEeIJIOHOCUTENb Ha OCHOBE Ckaroro rasa. Hanpuwmep,
TEIJIOHOCUTEIIb HA OCHOBE CXKaTOr0 ra3a MOXKeT COJEP KaTh, HO HE OTPaHUYMBAETCS 3TUM, CXKAThIN
ra3000pa3HbIil rejiii WA CXKAThINA Ta3000pa3HbIi TUOKCU] yTIIepoa.

[0062] B npyrom BapuaHTe BBIIOJIHEHUS SAAEPHBIA PEAKTOP MOKET MPEICTABIATh COOOH
SIEPHBINA PEAKTOP, IMEIO LI TETUIOHOCUTENb U3 CMEIaHHbIX (a3. Hampumep, TerioHocuTens 13
CMELIaHHBIX (Pa3 MOKET COonmepKaTh, HO HE OrPAaHMYMBAETCS 3TUM, MaTepUall CMEIaHHOH (a3bl
ra3-KMIKOCTb (HarpuMep, BOASHOM map — JKUIKast BOJA).

[0063] Temnoakkymynupytomas cucrema 208 MOXET NpeACTaBiIATbH COO0OH JHOOYIO
NOIXOASAIIYK) YCTaHOBKY [JIl aKKyMYyJHMPOBAaHMs TeIIa, U3BECTHYKO B HACTOsIIIEE BpeMsl WU
Kotopast Oyner co3naHa moske. B HeKOTOPbIX BapUaHTaX BBIMOJHEHUS TETJIOAKKYMYJIHPYIOINAs
cucTeMa CrocoOHa aKKyMyJIMPOBaTh TEIJIOBYIO SHepruto B auamnasoHe 500 °C wmu Bbime. B
HEKOTOPBIX CIyYasix TeIUIOAKKyMYJIUPYIOLIasi cucteMa Xpanut sHepruto rpu 550 °C, 600 °C, 700
°C, 750 °C wnu Bele. B HEKOTOPBIX Ciydasx TeIUIOAKKyMyJupyromas cuctema 208
npeqHa3HadeHa I XpaHeHus TeryioBod sHepruu Bbime 1000 °C. B HeKOTOpBIX BapuaHTax
BBITNIOJIHEHUS TEINIOAKKyMyJIupyomias cuctema 208 nMeeT HECKOJIbKO TETUIOBBIX PE3EPBYapoB U
COXpaHsIeT TEIUIOBYIO SHEPTHUIO MPHU PA3IUYHbIX TEMIEpaTypax.

[0064] Teruoakkymynupyromas cucrema 208 HaXOAMTCS B TEIJIOBOM COOOIIEHHH C
SIIEPHBIM PEAKTOPOM IMOCPEACTBOM cucteMbl 214 nepeHoca sHepruu. Cucrema 214 nepeHoca
SHEPIHH MOJTYYaeT TEIJIOBYIO SHEPTHIO OT MEPBUYHOIO TEIIIOOOMEHHUKA, CBS3aHHOTO C SIEPHBIM
peakTopoM. Hanpumep, mnepBUUHBIN TEIMJIOHOCUTEIb SAEPHOIO peaKkTopa MNpPOXOAUT dYepes
NEPBUYHBIN TETUIOOOMEHHUK U TMEpeaeT TEIUIOBYIO 3HEPTUI0 M3 aKTUBHOH 30HBI PEaKTopa B
cucreMy 214 mepeHoca SHEpruu, TAaKUM OOpa3OM OXJaXaas MEPBUYHBIN TEIIOHOCUTENb |
nepenasasi TEIIOBYIO SHepruto cucreme 214 nepenoca sHeprun. Cuctema 214 MOXKET CUUTATHCS
KOHTYPOM BTOPUYHOIO TEIUIOHOCUTEJs, MPEAHAa3HAUEHHBbIM [JIs MIpHeMa TEMJIOBON 3SHEpruu OT

KOHTYpa NEPBUYIHOIO TCIJIOHOCUTEIIA u TPAaHCIIOPTUPOBKH TEMJIOBOM OHEPIrun B
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TEIUIOAKKYMYJIUPYIOIIYIO cucTemy 208.

[0065] Hanpumep, nepsast 4acTb cuctemMsl 214 nepeHoca 3HEpruu MOXKET HAXOAUTHCS B
TEIUIOBOM COOOINEHUH € YacThIO KOHTYpa NMEPBUYHOIO TEIJIOHOCUTENS SIIEPHOTO peakropa, a
BTOpasi 4acThb CUCTeMbI 214 mepeHoca SHEPTUU MOXKET HAaXOAMTCSl B TEIJIOBOM COOOLIEHUU C
TEIUIOAKKYMYJIMPYIoLel cucteMoii 208.

[0066] Cneumanucram B JaHHOH OONAaCTH TEXHUKH OyneT MOHSTHO, YTO KOMOWHALUS
TEIIOOOMEHHBIX KOHTYPOB, TEIJIOOOMEHHHKOB M TEIUIOBBIX TPYyO MOXKET HCIOJIb30BATHCS
COBMECTHO [UJIsl MOJlayu TeIUla U3 SIAEPHOrO peakTopa B cucremy 214 mepeHoca 5HEPruM U B
TEMJIOAKKYMYJIUPYIOIY0 cuctemy 208. Hampumep, nmepBUYHBINA TEMIOOOMEHHHK, COAEP KAIIUI
HECKOJIBKO TEIUIOBBIX TPYO, MOXKET HCIIONIb30BAThCA Il OOECIIEYEHUs] TEIUIOBOIO KOHTAKTa
MEPBOro TEMJIOOOMEHHOTO KOHTypa SAEPHOTO peakTopa ¢ cuctemoi 214 mepeHoca SHEPruu.
Bropoii TermnooOMEHHHUK, KOTOPBIH TakKe MOXKET CONEp’KaTh HECKOJBbKO TEIUIOBBIX TPYOOK,
MOYET UCTIOJIB30BATHCS ISl 0OECTIEYEeHNs TETUIOBOrO KOHTAKTa CUCTEMBI 214 mepeHoca SHepruu
¢ TeruoakkymyJmpyromeii cucremoit 208. Takum 00pa3oM, TEruioBast SHEPTHUsi, TeHEpUpyeMast
SIIEPHBIM PEAKTOPOM, MOJKET MEPENaBaThCsl B TEIIOAKKYMYJIHPYIOLyt0 cuctemy 208. Cuctema
214 nmepeHoca 3HEPrUU MOXKET MCIOJIb30BATh KUAKHM METAJUl, COJb WM HEKOTOPYIO APYIYIO
pabouyro TeKyuyro cpeny Uit 0OJerdyeHus mepeHoca Teria. B kauecTse ajabTepHATUBBL, CHCTEMA
214 mepeHOca SHEPrUM MOXKET HAXOAMTHCS B HEMOCPENCTBEHHOM TEIUIOBOM COOOLIEHHUH C
AKKYMyJIMPYIOIIMMHU CpefaMd B TEIUIOAKKyMyJHpyrowmen cucreme 208, Hampumep, Tam, rae
AKKYMYJIMPYIOIHE Cpelbl MOTYT MEpPeMelaThCsd U3 TEIIOaKKyMyJaupyrowmei cucremsl 208 u
NEePEeXOANTh B IEPBUYHBIN TEINIOOOMEHHUK B KOPITyCe PEaKkTopa.

[0067] Cucrema 212 BbIpaOOTKHM HEPTHMH MOKET PACIONAraThCsl HIDKE MO TOTOKY OT
TEIUIOAKKYMYJIUpyroIel cucreMbl 208 W HAXOOUThCS B TEIUIOBOM  COOOLIEHWH C
TEIUIOAKKYMYJIUpYIoIel cucremoii 208. Pe3yibTaToM Takoro Tura KOH(GpHUrypauuu sBJsieTCs TO,
YTO PaJAMALMOHHAS YaCTh OTAENeHa OT cucTeMbl 212 BbIpabOTKM 3HEpruu. Jpyrumu cioBamu,
HEUCTIPABHOCTh, BO3HHKAKOIAs B OOOPYIOBAHWH, CBSI3aHHOM ¢ cuctemod 212 BbpabOTKH
SHEPTUU UJIU TEIJIOAKKYMYJIHpYIoIei cucteMmon 208, He Oka3bIBa€T HEMEAJIEHHOTO BO31€ICTBUSA
Ha SIEpHBIM peakTop. B TpaaMLMOHHBIX CHUCTEMax SAEPHBIX PEAKTOPOB HEUCIPABHOCTH
o0OpynoBaHUsl, CBSI3aHHOTO ¢ cHucTeMOH 212 BbIpaOOTKHM SHEPrUM, 4YacTO BbI3BIBAET
aBTOMAaTUYECKOE M HEMEIJIEHHOE OTKJIIOUEHUE AaKTHUBHOH 30HBI peakropa. OOBMHO 3TO
MPEeIyCMOTPEHO B KayecTBE Mepbl O€30MacHOCTH, 4TOOBI 00OWTH TpodiieMy € H3OBITOYHBIM
reHepUPYEeMbIM TEeIUIOM Oe3 JOCTaTOYHOH Teruonepenaroimeil CrocoOHOCTH sl  OTBOAA
M30BITOYHOTO TEIUIA U3 CHCTEMBI SIIEPHOTO PEAKTOPA.

[0068] B HekoTOpBIX Ciyuasx TeIUIoaKKyMyJsupyromasi cucrema 208 mmeer OOJBLIYIO



19

€MKOCTb IO TEIUIOBOM JHEPIrHM, Y€M pacyeTHas BBbIXOAHAs TEIUIOBash MOLIHOCTb PEAKTOPA.
Hamnpumep, Termoakkymyupyromasi cucrema 208 MokeT ObITh CIIPOSKTHPOBAHA ISl TOCTABKU
1200 MBT-u 5Hepruu, B TO BpeMs Kak SAEPHBII peakTOp CIPOEKTUPOBAH U SKCILITyaTUPYETCsl IS
BeIpaboTKH 400 MBT-u sHeprum. Dt0 obecrnednBaeT TEIUIOAKKyMyJupyomend cucrteme 208
BO3MOJKHOCTb aKKyMYJIMPOBaHMsI M30BITOYHONW SHEPTUU CBEPX TOTO, YTO JOCTABISET SIAEPHBIN
peakTop, W JOCTaBKMU DTOW OSHEPTMU Ha JJIEKTpOCcTaHnuio 212 mo Mepe HEOOXOOUMOCTH.
Hanpumep, ecnmu morpeOHOCTH B Harpyske cucrtembl 208 HIKE, Ye€M MOIIHOCTb PEaKTOpa,
TeTUI0AKKyMyJupyromas cucrema 208 3apsikaeTrcsi JOMOJIHUTEIBHON TEIUIOBOW 3Heprueil. B
TE4YEeHHE BPEMEHH BBICOKOW HArpy3KH, KOoraa nmoTpeObHOCTb B Harpy3ke Ha cuctemy 208 Gosnblire,
YeM BbIXOAHAsA MOILHOCTb PEAKTOPA, TEIIOAKKYMYJIUpyroas cucteMa 208 onopoKHAETCSI.

[0069] Kak manee mpowsutrocTpupoBaHo Ha Pur.2, ycraHoBka 212 BbIpaOOTKH SHEPTHU
COeMHeHa C Teruioakkymyupyromei cucremoit 208. Cuctema 212 BbIpaOOTKH SHEPTHH MOXKET
ObITh MOOOI cucTtemMoi 212 BBIPaOOTKH 3HEPTUH, KOTOPas M3BECTHA B HACTOALIEE BPEMS HIIH
KoTopasi Oymer pa3paboTaHa mo3nHee. B HEKOTOpBIX BapHWaHTaX BBIMOJHEHUs cuctema 212
BBIPAOOTKH HEPTHH IMOJIy4aeT TEIJIOBYIO SHEPTHIO0 OT TEIUIOAKKYMYyJHpyromeil cucremsl 208 u
npeoOpas3yeT TEIUIOBYIO YHEPTHUIO B JIEKTPHUYECKYIO.

[0070] B HEKOTOPBIX CilydasiX TEIUIOBAas YHEPTUsl MPOXOAUT Yepe3 MapOoreHepaTop s
CO37aHus Napa BBICOKON TEMIIEPATypPhbl U BBICOKOTO JABJIEHUs, KOTOPBIM MOKET UCIIOIb30BaTHCS
IJIs IPUBEZICHHS B IeiicTBIE apoBoii TypOuHsl. [lapoBast TypOuHa, B CBOKO Ouepenib, IPUBOAUT B
AeHCTBHE FeHepaTop U Mpeodpa3yeT MeXaHHYEeCKyI0 paboTy MapoBOi TypOUHBI B 3JIEKTPHUYECTBO,
KOTOpOE, KaK U3BECTHO, MOXKET OBITh MEPEIaHO B AJIEKTPUIECKYIO CETbh.

[0071] B mpyrux ciyd4asix TeIJIoBasi SHEPTUsl OT TEIUIOAKKyMyJupyolie cucrembl 208
MOXET OBITb JOCTaBJIEHA K TBEPAOTENbHBIM YCTPOMCTBAM, TE€HEPUPYIOIIMM 3JIEKTPHYECTBO,
KOTOpble MpeoOpa3ylT TEII0 HENMOCPEACTBEHHO B JJIEKTPUYECTBO 0O€3 HEeOOXOOMMOCTH
TeHepUPOBaTh Map MK MpeoOpa30BBIBATh TEIUIOBYIO SHEPTHIO B MEXaHHUECKYH0 padoty. Takue
CHCTEMBbl B HACTOSIIIEE BPEMsl HAXOISATCS B pa3pabOTKe, NMPU 3TOM PACKPBITbIE BapUAHTHI
BBITTOJIHEHHUSI XOPOLIO MOAXOAAT AJISL CBSI3M ¢ OynyImuM pa3pabOTaHHBIM IUIAHOM BBIPAOOTKH
SHEPIHH, KOTOPBIH TpeOyeT Teruia Jisl reHepaIiy 3JIEKTPOIHEPTHH.

[0072] Terumoakkymynupyromas cucremMa 208 HaXOAWTCS B TEIJIOBOM COOOIIEHHH C
cucteMoii 212 BbIpaOOTKH SHEPTUH € MOMOIIBIO JIFOOBIX MOAXOASAIUX cpencTs. Hanpumep, ms
JOCTaBKH TEIUIOBOM 3HEPrUu OT TEIUIOAKKyMyJupyromen cucrtembl 208 B cucremy 212
BbIPAOOTKH SHEPTUM MOXKET OBITh 3anelicTBOBaHa cucrteMa 216 nocraBku sHepruu. Hampumep,
cuctemMa 216 1OCTaBKM SHEPIUU MOXKET COAEPKAaTh KOHTYP TEKy4Yel Cpelbl, UMEHOLIUN MEPBYIO

YacTh, HAXOSINYIOCS B TEIUIOBOM COOOINEHHM C TEIUIOAKKYMYJMpyrouied cucremoit 208,
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HanpuMep, TMOCPEACTBOM TEINIOOOMEHHHKA, M BTOPYIO YacTh, HAXOMALIYIOCS B TEIUIOBOM
cooOmennn ¢ cucrtemMoil 212 BbIpaOOTKHM SHEPruy, HANpUMep, IOCPEACTBOM IPYroro
TeriooOMeHHnKa. TerngooOMeHHMKH MOTYT MpPEACTaBIATh COOOH JMoOble MOAXOIALINE
TEIUIOOOMEHHUKH, TakKhe KakK, IOMHMO HpOYero, KOXyXOTpyOHbIe TerIoOOMEHHUKH,
ABYXTPYOHBIE TEINIOOOMEHHUKH, IIACTHHYATHIE TEINIOOOMEHHUKH, KOHEHCATOPBI, HCTIAPUTEIIH,
Ooitnepbl MM KOMOMHALIMIO TETIIOOOMEHHUKOB OJJHOTO HJTH HECKOJIbKUX Pa3IMYHBIX THIIOB.

[0073] IIpousutrocTpupOBaHHAS KOHPUTYpaLHs U MPUMEHEHHE TEIUIOAKKYMYJIUPYIOIIeH
cucteMbl 208 MO3BOJISIET U30JIUPOBATD SIAEPHBIN PEAKTOP OT 3a7a4 MPeoOpa3oBaHUs SHEPTHUU. ITO
JaeT MHOXKECTBO mpenMylnecTB. Hampumep, simepHblii peakTtop OoONbIe HE TOABEPKEH
NePEXOIHBIM MpOoLeccaM 3a npeneiaamu rpaHuibl 210 obbekTa, KOTOpbIe MOTYT BBI3BAaTh OallaHC
aBapUMHBIX OCTAHOBOB 3JIeKTpocTaHUU. C 3TUMU TUIIAMHU HEUCIIPABHOCTEN MOKHO CIIPaBUTHCS,
HE OCTaHaBJIUBAs siAEPHBIN peakTop. Ha TpaaAMIIMOHHBIX aTOMHBIX 3JIEKTPOCTAHLUSAX TEPEXOHBIN
peKUM pabOTHI HIMEKTPOCTAHIMU ITPUBOANT K OTKIIOUEHHUIO PEAKTOPA, UTO SIBJIIETCS] POOIeMOit
C HKOHOMHYECKOH TOYKH 3PEHHSI U C TOUYKHU 3peHHst O€30MacHOCTH. DTH NMEPEXOIHbIE MPOIECCHI
MOTYT OBITh BBI3BAHBI COOSIMU B HESIIEPHBIX CHCTEMAX 3JIEKTPOCTAHIIUH, TAKMX KaK HEUCIIPABHBIHI
KOMIIOHEHT IMaporeHepaTopa, MapoBOH TypOMHBI WM KAaKOW-THOO APYroil BCIIOMOTAaTENIbHBIN
KOMITOHEHT, KOTOPBI BBI3BIBAET OCTAHOBKY SJEPHOTO PEAKTOpa. IJTU BOIMPOCHl OONbILIE HE
ABJIIFOTCST MPOOJEMOI uii aTOMHON TeIuIoBoi snekTpocTtaHiun 200, MOCKOJBKY SAepHBIN
pPeakTop OTHENeH OT HesepHBbIX CUCTeM ayekTpoctaHuuu. Cucrema 212 BboIpabOTKHM SHEpPruy,
TETUIOAKKyMyJIUpyromas cucteMa 208 min cucteMa sSAEpHOTO pPeakTopa MOTyT ObITh O0€30MmacHo
OCTAHOBJICHBI, HAIIPUMEP, U1 OOCITyKUBaHUsA, Oe3 BO3AEHCTBHSI HA PYTHe CHCTEMBI.

[0074] Hanpumep, cucteMa siIepHOTO peakTopa MOXKET ObITh OCTAHOBJICHA U MEPEeBEICHA
B ABTOHOMHBIH PEXXUM, B TO BpEMs KaK TEIJIOAKKyMyJupyromas cucrema 208 MokeT NpoaoKaTh
NOJaBaTh TEIUIOBYIO JSHEPrHI0O B cucteMy 212 BbIpaOOTKH SHEPruH, KOTOpash MPOIOJIKAET
BbIpaOaThIBATh YHEPTHI0. AHAJIOTUYHBIM 00pa3zom, cuctema 212 BeIpabOTKH SHEPTHH MOXKET OBITh
OCTaHOBJICHA WIN pabOTaTh C MOHMKEHHOH MOIIHOCTBIO, B TO BPEMSl KaK CHCTEMa SIIEPHOTO
peakropa TPOAOJUKAET BbIPAOATHIBATL TEIUIOBYKD SHEPrHI0 M MO CYIIECTBY 3apspKaeT
TEIUIOAKKYMYJIUPYIOLYI0 cucTemy 208. B HEKOTOPBIX BApUAHTAX BBINOJIHEHUS] CHCTEMA SIAEPHOTO
peakropa paboTaeT Ha TOJHYK) MOIIHOCTb, M TEIUIOBAas SHEPrUsl Tepenaercss B
TETUIOAKKYMYJUPYIOLYI0 cucteMy 208, kKOTOpas MOJHOCTBIO HE3aBUCMMA OT HAarpy3kd Ha
cucremy 212 BelpaOotku sHeprun. Harpyska Ha cucremy 212 BBIpaOOTKH SHEPTHH HMEET
TEHJECHLUIO MEHSTbCS B TEUEHUE AHsS, HEAENH, MECALA U CE30HA, TOrAa KaKk CUCTEMa sIEPHOrO
peakTopa criocoOHa HepephIBHO pab0TaTh Ha MOJIHYIO MOLTHOCTh HE3aBUCUMO OT HAarpy3KH.

[0075] Kpome TOro, Ha aTOMHBIX TEIUIOBBIX B3JEKTPOCTAHIUSAX, KOTOPbIE HCIOJB3YIOT
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PEeaxTop C HaTPUEBBIM OXJIAXKICHHUEM, NIEPEMEILEHUE CUCTEMbI FEHEPALIUH NTapa, KaK OMUCAHO, B
yIaJIEHHOE€ MECTO, TOBBIIIAET Oe30MacHOCTh, MOCKOJIbKY CYIIECTBYET OYE€Hb HEOONBLIONW WU
HyJIEBOH PHUCK TOrO, YTO BOJA M3 IMapoOBOro IMKJIa OyneT B3aUMOAEHCTBOBATH C HATPUEM,
UCIIOJIb3YEMBIM B sIIEPHOM PEAKTOpE.

[0076] Ha TpamuiMOHHONH aTOMHOM 3JIGKTPOCTAHLIUU IPOMEXYTOUHBIH KOHTYp
TEIUIOHOCUTEISI TIEPEAAET TEIJIOBYIO SHEPTHIO OT MEPBOr0 KOHTYpPA TEIUIOHOCUTENS PEAKTOpa K
NapoOreHepaTopy, NOABEPraroLeMyCsl paaualliOHHOMY BO3AEHCTBUIO, TOCKOJIBKY OH HAXOQUTCS B
HETIOCPEACTBEHHOH OJM30CTH OT aKTUBHOMW 30HBI SIEPHOTO PEAKTOPA M JOJDKEH OBITh BBIITOJHEH
C BO3MOJHOCTBKO BBIIEPKMBaTh OTOT BHJ HW3JIY4E€HHUs, pPa3pyLIAIOLIEr0 CTPOUTENIbHBIE
Matepuanbsl. Hanmpumep, HEKOTOpblE MeTajulbl MOTYT CTaTh XPYNKHUMM H3-332 PaJUaLIIOHHOIO
YIPOUHEHHUs], YTO CHI)KAET YAAPHYIO BSI3KOCTb U MPUBOAMUT K BO3MOXKHBIM Pa3pyLICHUsSM MpU
HU3KOH neopmannu. B onmucanHOM cxemMe MpOMEeXyTOYHBIH KOHTYP TEIUIOHOCUTENS YOAJIeH W3
SIEPHOro peakTopa (WM TOJHOCTBIO MCKIIIOYEH) U MOXET ObITh U3TOTOBJIEH M3 MaTEpUAJIOB,
KOTOpBIE JIeT4e HAWNTHU U U3TOTOBHUTD, M IO3TOMY OHHM MEHee JOPOrH U 0oJiee JOCTYITHBL

[0077] Kak mpouJuTIIOCTpUpPOBAaHO, TeIIoaKKyMyaupyromas cucrema 208 u cucrema 212
BBIPAOOTKH HSHEPrMU HAXOMATCA 3a npeaenamu rpaHulbl 210 oObekTa siAepHON TEIrIOBOH
snextpoctaniuu 200. B 4acTHOCTH, aTOMHasi TeoBasi 31eKTpocTanuys 200 HaXOAUTCA BHYTPU
rpaHuibl 210 oObeKkTa, TakOW Kak 3allUIIeHHBINH 3a00p, U Bce 000pyIOBaHHUE BHYTPH OOBEKTA
MOMJIEXKUT CTPOTOMY SIIEPHOMY PEryJIMpOBaHuI0. Tam, rae HesnepHble CUCTEMbl YCTaHOBKH,
TaKMe Kak TelIoakKymyJupyromas cucreMa 208 u cucrema 212 BbIpaOOTKH SHEPTHH,
PacHoIOXKeHb! YOAIEHHO U 3a npenenaMu rpaHuubl 210 oObeKTa, 5T CHCTEMbI MOABEPIKEHBI
PEryJIMPOBAHUIO B 3HAUUTEJIbHO MEHbIIIEH CTENEHH, YTO AENIaeT CTPOUTENBCTBO, JINLIEH3UPOBAHUE
U SKCIUTyaTalU0 HAMHOTO Oosiee 3((EKTUBHBIMU. DTH HESIIEPHbIE CUCTEMbl YCTAHOBKU MOTYT
OBITh TaKKe pa3MelIeHsl 3a npenenamu 3ATL

[0078] B HekOTOpBIX BapuaHTaxX BBIMOJIHEHUs aTOMHas TerioBas 3jekrpoctaHuus 200
MOXET CONEPIKaTh SIIEPHBIN PEAKTOP, KOTOPBIH SBISETCS OE30MaCHBIM IO CBOEH CYTH, U pa3Mep
3AII moskeT ObITh TaKOH, 4TOOBI OH coBManaj ¢ rpanuieit 210 odbekTa. B nqpyrux ciaydasx pasmep
3AIl moxer ObITh TaKMM, YTOOBI OHAa HaxXOAWJIAch BHyTpH rpaHunbsl 210 obwvekta. B mobom
cy4ae pa3MeLeHHe HEAEPHBIX CUCTEM 3JIEKTPOCTAHLIMM 3a npenenaMu rpanuisl 210 sagepHoro
00BEKTa JaeT MHOTOYHCIIEHHBIE TPEUMYILIECTBA C TOUKH 3peHHs Oe30macHoCTH, 3 eKTUBHOCTH,
a TAKXKE CKOPOCTU CTPOUTEINILCTBA U JIMLEH3UPOBAHUS.

[0079] Kpome TOro, B ONMCAaHHOW KOHCTPYKLIMU aTOMHasl TeIioBas saekTpocTanius 200
criocoOHa paboTaTh B pekuMe CJeqoBaHus 3a Harpyskoi. CremoBaHMe 3a HArpys3kod - 3TO

KOHLIETILIMSI PETYJIMPOBAHMUS BBIXOAHON MOIHOCTH, KOTZa CIIPOC Ha JIEKTPOIHEPTHIO KOseOneTcst
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B TeueHHe nHA. TpaAuLMOHHAs aTOMHAs SJEKTPOCTAHLMS OOBMHO pPabOTaeT Ha IOJHYIO
MOIIIHOCTb BC€ BpeMsl M OOBIMHO HE MEHSeT CBOK BBIXOAHYIO MOIIHOCTb. B omucaHHON
KOHCTPYKI[MM aTOMHAas TeruioBasi sjekrpoctaHuus 200 MoxkeT padoTaTh Ha MOJHONW MOIIHOCTH,
KOTOpast MOKET ObITh CIIPOEKTHPOBAHA C Y4eTOM TpeOOoBaHMit 0a30BON HArPYy3KH HJIEKTPUIECKON
cetu. ba3oBasd Harpy3ka Ha 3JEKTPUYECKYIO CE€Tb - 3TO MHUHUMAJbHBI YPOBEHb CIPOCA 32
OTNpEeNeNeHHbId MEePHOA BPEMEHU. ODTOT CHPOC MOXKET ObITh YIOBJIETBOPEH C TMOMOLIBIO
SJIEKTPOCTAHIMM  HENMPEephIBHOTO  AEHCTBUS,  OUCIHETUEPCKOW  reHepauuu  (Hampumep,
SHEProcucTeMbl MO TpebOBaHUIO), Habopa Oojiee MENKUX MEePUOTUYECKH BO3HUKAFOIINX
UCTOYHUKOB OSHEPIUM WJIM COYeTaHWs HMCTOYHMKOB »SHepruu. OcrajpHash YacTh CIIPOCa,
U3MEHSIFOINASCS B TEUSHHE JHS, MOXKET OBITh YIOBJIETBOPEHA 32 CUET YIPABISIEMON T'eHepaluu,
KOTOPYIO MOYKHO OBICTPO YBEJIMYUTH MM YMEHBUINTh, HAPUMED, JIEKTPOCTAHLNHN, CIEAYIOIINX
3a HArPY3KOH, MUKOBBIX 3JIEKTPOCTAHLUIN WU AKKYMYJIUPOBAHUS SHEPTUH.

[0080] Brixonnast TerioBast SHEPTUSI ATOMHOMW TETUIOBOH 3JiekTpocTaHiuu 200 XxpaHUTCs
B TEIJIOAKKyMYyJupyroen cucreme 208 u nocrapisieTcst B cuctemMy 212 BrIpaOOTKH SHEPTUU TIO
Mepe HeoOxomumocTH. J[pyruMu clioBaMH, aTOMHasi TerioBas djekTpoctaHius 200 Moxer
3apsbKaTh AKKYMYJISITOP TeIUIa € IMOYTH MOCTOSIHHOM CKOPOCTBIO, @ TEIJIOAKKYMYJIUPYHOLIAs
cucrema 208 MoskeT oOecreunBaTh TEMIOBYIO SHEPTHIO B cucTeMy 212 BbIpaOOTKM 3HEPTUHU A
TeHEepalUy 3JIEKTPOIHEPIUH, KOTOpasi COOTBETCTBYET CIPOCY Ha 3JIEKTPUYECKYHO HArpy3Ky OT
snekTpuueckoir ceru. Takum oOpa3oMm, aromHas TeryioBasi sjekrpoctanuus 200 Moker
yIOBJIETBOPSITH HE TOJBKO TpeOOBaHMsAM 0a30BOM HArpy3kd, HO Takxke 00ecrneunBaTh
BO3MOXKHOCTb CJIEZIOBAHUS 38 HATPY3KOH MPHU HEMpPepbIBHOHN padoTe Ha MOJHONH MOIIHOCTH HIIH
MOYTH Ha MOJTHOM MOLIHOCTH.

[0081] Kpome TOro, moCKOJbKY TEIUIOAKKYMYJIUPYIOIAsi CUCTEMa MOXKET UMETh pa3Mep
OoJIbINe, YeM TOT, KOTOPBIN aTOMHAsI TeIIOBast 3JieKTpocTaHys 200 BBITIOJTHEHA C BO3MOKHOCTBIO
CHa0KaTh, AaTOMHAsI TETUIOBAs 3JIEKTPOCTAHIMS 200 MOXKET «3apsiKaThy TETIOAKKYMYJIHPYIOLIYIO
CHCTEMY BO BpPEMsI HEIMKOBOTO TOTPEONIeHHsI 3JeKTposHeprun. Ha MHOTHX 3J€KTPOCTaHLIMSAX,
CIEAVIOIIMX 3a HAarpy3kod, OHM pa0OTalOT OHEM W pPaHHUM BEYEPOM M pPadoTalT B
HETIOCPEACTBEHHON 3aBHCHMOCTH OT H3MEHEHHS CIIPOCa Ha 3JIEKTPOCHAOKEHHE. DIeKTPOCTAHLIUS
MOXKET OTKJIKOYHUTbCS PAHO BEUEPOM WM HOYBIO, KOrja COPOC HU3KUH, a 3aTeéM CHOBa
3aIyCKaThCs, KOrZla CIPOC BO3pPACTaeT B T€UCHHE AHSA. B ONMCAaHHBIX KOHCTPYKLHMAX aTOMHAas
TeruioBast snekTpoctaHiyst 200 moxer paboTaTh HENPEPBIBHO, a MPOMU3BENEHHAsl TEIIOBas
SHEPrusi MOXKET XPaHUTbCA A0 TEX IOp, IMOKAa OHAa HE NOHAAOOWUTCS Ui TeHepaluuu
SJIEKTPOIHEPTHH FIIM KaKOW-THOO Npyrod weiau. B HEKOTOpBIX ciiydasix aTOMHAasl TEIUIOBast

snekrpoctaHius 200 MOXeT NMpPOM3BOAUTH MEHbIIE TEIUIOBOW JHEPruy, 4eMm Tpedyercs A
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yIIOBJIETBOPEHHsI MOTPEOHOCTH B TNHMKOBOM HArpy3ke, HO IOCKOJBbKY OHAa MOXKET 3apsiKaTh
AKKyMYJIATOP TEIUIa B HEUKOBbIE IEPUObI HCIIOIb30BaHMsI, OOIINHN BBIXO SHEPTUU U3 ATOMHON
TEIUIOBOHN 3nekTpocTaHiu 200 Moxer obecrieunBaTh 0a30BYI0 HArpy3Ky M CIpPOC Ha IMUKOBYIO
Harpy3Ky ¢ TE4€HUEM BPEMEHU.

[0082] B mpyrux ciy4asx aTOMHas TeIioBas sjekTpoctaHims 200 MOXeT NMPOU3BOAUTH
OoJsibiie dHEPruu, 4YeM TpeOyeTcsl Al yIOBJIETBOPEHHS MOTPEOHOCTH B 0A30BOM HArpys3Ke.
Hanpumep, atromnas Tennosas 3ekTpoctanuys 200 MOXKeT NpOU3BOAUTH JOCTATOYHO TEMJIOBON
SHEPruM JUI HCIIOJIB30BAHUSL U YIOBJIETBOPEHHUs] MOTpeOHOCTH Oa30BOW HArpy3KH, IUIOC
U30BITOYHASI TEIUIOBAsI SHEPTHUS IJISl YAOBIETBOPEHUsS] TpeOOBAHHUN MUKOBOH HATPY3KH, a TaKXKe
111 00eCTIEeYEeHHUS TONOJIHUTENbHON TETUIOBOH SHEPTHH ISl APYTUX MPOMBIIIJICHHBIX LEJICH.

[0083] Ha ®wur.3 nmpouuIrOCTpUPOBaHA aTOMHAs TETUIOBAst dJiekTpocTtanus 200, koTopas
COIEPIKUT siiepHbIil peakTop 302, BeipabaTeiBaromuii Teruto. AnepHpiii peaktop 302 HAXOIUTCS B
TEIUIOBOM COOOIIEHHH C TEIUIOAKKyMyJupyromend cuctemoil 304. TemnoakkyMyJIUpyromas
cucrema 304 HaxOmUTCS B TEIUIOBOM cooOmieHnu ¢ cucreMoi 306 mpeoOpa3oBaHMs SHEPTHUH,
KOTOpasi HAaXOAUTCS B COOOIIEHNHN ¢ BHEUTHEN Harpy3koii 308.

[0084] SnmepHbiii peakrop 302, reHEPHPYIOLINI TEIJIO, MOXET IMPENCTaBISATb COOOH
SIIEPHBIA PeaKTop JIFOOOro MOAXOASINEro THIA, U3BECTHBIH B HACTOSIIEE BPeMsl WJIM KOTOPBIH
Oynmer co3maH MO3XKe, TaKOH Kak PeakTOphbl AENEHHs WIM TepMOsiepHble peakTophl. Takue
MOAXOMAAIIME PEaKTOPbl BKJIIOYAIOT, HO HE OrPAaHUYUBAKOTCA O3TUM, SIACPHBIE PEAKTOPHI Ha
ObICTPBIX HEHTPOHAX, SAEPHbIE PEAKTOPbl HA TEIUIOBBIX HEHTPOHAX, sSIAEPHbIE PEAKTOPbI Ha
TSDKEJIOHN BOJE, SIACPHBIE PEAKTOPBI € JIESTKOBOJHBIM 3aMEAJINTENEM, PEAKTOPbI HA PACIUIABJIEHHbBIX
COJISIX, PEAKTOPBHI € JKUAKOMETAJUTMUECKUM TEIJIOHOCUTENIEM, IIEPHBIE PEAKTOPBI C OPraHUIECKUM
3aMEJIUTENIEM, PEAKTOPbl C BOASHBIM OXJIAXKACHUEM, SAEPHbIE PEAKTOPbl € Tra30BbIM
OXJIQXKACHUEM, PEAKTOPbl PA3MHOKEHMsI U CKUTaHUsA, U 3TO JMIIb HEKOTOpble U3 HUX. Kpome
TOTO, sAepHbI peakTop 302, TeHEepPUPYIOUIMIA TEIUIo, MOKET MPEIACTaBNIATh COOOU sIepHbIM
peakTop JIHOOOr0o TMOAXONSIIEr0 pasMepa, TaKOW Kak HeOOJBIIONH MOAYJbHBIA PeakTop,
MHUKPOPEAKTOP W Ja)XX€ PEaKTOp MOIIHOCTBIO N0 TurasarT miu Oonbme. Kpome Ttoro, B
UHTETPUPOBAHHON CHCTEME MpeoOpa3OBaHMA HHEPrHM MOXKHO HCIIONb30BaTh OAWH WJIH
HECKOJIBKO PEAKTOPOB, KOTOPBIE MOTYT OBITh PEAKTOPAaMHU OAHOTO THIIA WIIH PEAKTOPAMH Pa3HBIX
TUTIOB U Pa3MeEpOB.

[0085] I'panmma 310 simepHOro OOBEKTa MPEACTABISIET COOOW (usmueckuii Oapwep,
OKPYXKAOILIUM SIEPHYI0 TEIUIOBYIO 3jekTpocTtaHiuio 200, M npenHasHaueHa AJs 3aLUThI
sanepHoro peakropa 302. Bo mMHOrux ciydvasx rpanuua 310 oObekTa OKpy»kaeT pagHaluOHHYIO

4aCTb, KOTOpAs, KaK pPaHEEC OBbLIO YKa3aHO B CBsA3U C OINMCAHHBIMU BapHaHTaMH BBIIIOJHCHUA,



24

MO>KET HUMETb HAMHOIO MEHBIIMM pa3Mep, 4e€M Ha TUIHYHBIX ATOMHBIX 3JIEKTPOCTAHLUSIX.
Tennoakkymynupyromasi cucrema 304 pacronoskeHa 3a mnpeaenamu rpanuusl 310 spgepHoro
oopekTa. Kak omucano, Tersoakkymysupyoomas cucreMa 304 MOXKET MPencTaBisiTb COOOM
TEIUIOAKKYMYJIUPYIOIIYIO cucteMy 304 Jr000ro MOAXOAALIero THIA M MOKET HCIOJIb30BaTh
Mo0O0N MOAXONAIIUI THIT CpeAbl aKKyMYJIHPOBaHUs Teruta. Hampumep, TeMIOHOCHTENN MOTYT
BKJIFOYATh YBTEKTHYECKHE PACTBOPBI, MaTepHaIIbl C (Pa30BBIM MEPEXOOM, CILUIABbI C HHTEPBAJIOM
HECMEIIMBAEMOCTH, CMeCH MeTajuioB (Hampumep, AlSiiz), MaTepuanbl HA OCHOBE LIEMEHTA,
pacIuUIaBieHHbIE CONMHM (HAPUMEp, XJOPUAHBIE COJHM, HUTPAT HATPUS, HUTPAT Kajus, HUTPAT
kanbuus, NaKMg nimn NaKMg-Cl, cpenu npounx), TBepAbIil WU pacIIaBI€HHbIA KPEMHUH HITH
KOMOWHAIIMY 3TUX WJIH APYTHX MAaTEPHAJIOB.

[0086] B HekoTOpbIX MpHMepax TEIUIOHOCHUTENb TaKXKe HCIIONb3YeTCs B KauecTBe
TETUIOHOCHUTENSI B cucteMe 312 mepeHoca sHepruu u / wiu B cucreme 314 1oCTaBKM SHEPTHH.
Taxum obOpaszom, cucrema 312 nepeHoca SHEPTUU MOKET MTPOTOYHO COO0MAThCs ¢ cucTemoi 306
npeoOpa3oBaHMs SHEPTHH U IIPH 3TOM TEIUIONepenaroiiast TeKy4as cpena cucreMsl 312 nepeHoca
SHEPTrUM MOKET HAIPsSMYI0 B3aMMOAEHCTBOBATH C TEIUIOAKKYMYJHMPYIOIIEH TEKyded Ccpeaoi
TEIUIOAKKYMyupyromel cuctembl 304. AHanormuHelM 00pa3oM, B HEKOTOPBIX INPUMEPax
cucrema 314 AOCTaBKM 3HEPrMU MOKET MCHOJIB30BATh TEILUIONEPEAAOLIYI0 TEKY4YyK Cpeny,
KOTOpasl SIBJISIETCS] TEIUIOAKKYMYJIUPYIOLIEH TEKy4Yel CpeNor TeMIO0aKKyMYyJIUPYIOLEH CUCTEMBbI
304. B HEKOTOpPBIX Cilydasx TEIUIOaAKKyMyaupyromas cucrema 304 MOkeT HaXOAUTHCA B IPSIMOM
JKMJKOCTHOM KOHTAaKT€ C CUCTeMOM 314 nocTaBKM SHEPTUN.

[0087] Terumoakkymynupyromasi cucrema 304 HaXOAMTCS B TEIJIOBOM COOOIIEHHH C
sanepHbIM peaktopoM 302 mocpeacTBoM cuctembl 312 mepeHoca 3HEpPruu, KOTOpas MOKET
HaxOAUTbCA B TEIUIOBOM KOHTAKTE€ C SIAEPHbIM peakTopoM 302 U TEIIOaKKyMYyJUPYROLIEH
cucremoii 304 mocpenactBoM TeriooOMeHHUKOB. Cuctema 312 mepeHoca SHEPruu mepenaer
TETUIOBYIO SHEPTHUIO, OOBIYHO Yepe3 U30JUPOBAHHBIE TPYOOIPOBOIBL, B TEIUIOAKKYMYJIUPYIOIIYEO
cucremy 304, rae TeruioBasi SHEPTHs HAKATUTMBAETCS IO TEX MOp, MOKa OHA HE TIOHATOOUTCSL.

[0088] Teruoakkymynupyromas cucremMa 304 HaXOAMTCS B TEIJIOBOM COOOIIEHHH C
cucremori 306 mpeoOpa3oBaHUs HHEPTUH, HAMPHMEDP, MOCPENCTBOM CHCTeMbI 314 noctaBku
sHepruu. Cucrema 306 mpeoOpa3oBaHHsI SHEPTHH MOKET HMETh JFOOOW MOIXOISIIMA THII
M3BECTHOH B HACTOSIIIEE BPEMS TEXHOJIOTUH HITH TEXHOJIOTHH, KOTOpast OyAeT pa3padoTaHa MO3Ke,
KOTOpasi crnocoOHa MPeoOpa3OBbIBATH TEIUIOBYIO SHEPTHIO B IMOJIE3HYIO SHEPTHIO B APYTOH
¢dopmel. B HexoTOphIx mpuMepax cuctema 306 mpeoOpa3oBaHUs SHEPTHH UCIIONB3YET MapOBYIO
TypOuHYy, KOTOpass MoxeT paboraTh mo wuukiay PaHkuHa, 111 mpeoOpa3oBaHHs mapa B

MeXaHU4IeCKyro paboty. Bo MHOrux ciay4asx map mpoXOAUT depe3 MapoBYH0 TypOHHY, KOTOpas
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BpAlIlaeT BaJl FeHepaTopa Ui BEIPAaOOTKHU 3JIEKTPUUECTBA.

[0089] Cucrema 314 noCTaBKM OHEPrud MOKET TPEACTaBJATH COOOH JHOOYIO
NOAXONAIIYI0 KOMOMHALIMIO TEIJIoNepenarouiero o0opynosanus. B HEKOTOPBIX ciy4asx OAMH
WJIH HECKOJIBKO TEIUIOOOMEHHMKOB CBS3aHBI C Ka)JIOW CHUCTEMOH M3 TeIIOAKKyMYJHUPYIOIIeH
cuctembl 304 u cucremsl 306 npeoOpasoBanust sHeprun. Pabouas Tekydas cpena, MMEIOINascs B
cucreme 314 mocTaBKu dHEPruu (HampuMep, B KOHType TeKydel Cpelbl), MOJydaeT TEIJIOBYIO
SHEPTHUIO OT TEIJIOAKKYMYJIHPYIOIel ciucTeMbl 304 B OITHOM UJTH HECKOJIBKUX TETJIOOOMEHHHKAX,
CBA3aHHBIX C TEIUIOAKKYMyJupymomeil cucreMoil 304, W [OCTaBIsAET TEIUIOBYK) SHEPIHIO B
cucremy 306 npeobpa3zoBaHHs SHEPTUU B OJJHOM HJTH HECKOJIbKUX TETNIOOOMEHHHKAX, CBS3aHHBIX
¢ cuctemoii npeoOpaszoBanus 3Heprun. Cucrema 314 MOCTaBKM YHEPTUU MOKET HCIOJIb30BAThH
Tr00YI0 MOIXOASIIY0 paboUyro TEKYUYI0 Cpeny, Kak OMMCAHO B HACTOSIIIEM JOKYMEHTE.

[0090] Cucrema 306 mpeoOpa3oBaHHs 3HEPTUM MOXKET ObITb COCOMHEHA C BHEIIHEH
Harpy3kod 308 ¢ momompro cuctembl 316 mepepgaum >Hepruu. BHemHss Harpyska MOXKeET
MPEICTaBIISITh COOOW KOMMYHAJIBHYIO 3JIeKTpuueckyro cerb. Cuctema 306 mpeobpasoBaHus
SHEPTHU MOXKET JOCTABIISATD BEIPAOOTAHHYIO JIEKTPOIHEPTHIO B SJIEKTPHUECKYIO CETh, HATIPUMED,
M0 BBICOKOBOJIBTHBIM NEPENAOIIUM JIMHHUSM, KOTOPbIE MEPEHOCAT MOIMHOCTb OT CHUCTEMBI
npeoOpa3oBaHUsl JHEPruM B LEeHTpbl mnorpednenus. I[lpumeuarenpHo, uTto cucrema 306
npeoOpa3oBaHus YHEPTUU YIAJIEeHA OT siiepHOro peaktopa 302 ¥ BO MHOTHX CIIyYastx HaXOJUTCS
3a mpepenamu rpaHunbl 310 spepHOro oObEKkTa, a BO MHOIHMX CIy4asX Takke HAXOAMTCS 3a
npenenamu 3AIL Kak onmcano, simepHeiii peaktop 302 otaeneH ot cucreMsl 300 npeoOpa3oBaHus
SHEPruM, MPH 3TOM JIFOObIE HEUCNIPABHOCTH B cucTteMe 306 mpeoOpa3oBaHMs HEPTUH HE
OKa3bIBAIOT OTPHUIIATEILHOTO BO3EHCTBHSI Ha siiepHbIil peakTop 302, u Ha000poT. PaKTHUECKH,
Jake Korja siiepHbli peaktop 302 OCTaHOBJICH, HATPUMEP, AJIst OOCITYKHBAHUS WJIH TO3AIPABKHY,
TEIUIOAKKyMyIupyromas cuctema 304 MOXeT NpPOAOJKATh IOAAaBaTh TEIJIOBYIO 3HEPTUI0 B
cucremy 306 mpeoOpa3oBaHUs SHEPTHH IJIsI IOJAYH SJIEKTPOIHEPTHH HA BHELTHIOO HArPY3KY.

[0091] OtHOCHTENPHO HM3Kas CTOMMOCTb TEIJIOAKKYMYyJHpyroel cucrembl 304 mo
CPAaBHEHHMIO C AaTOMHOH TeruioBod assekTpocranuueii 200 crmocoOCTBYeT —pacUIMPEHHIO
TEMJIOAKKYMYJIUPYIOIIeld cucteMbl 304 W yMEHBIICHHIO MacITabOB AaTOMHOH TeIJIOBOH
snextpoctaniuu 200. Kpome Toro, B ciiy4asix, KOraa UCIOJb3yeTCsl MEPEHOC TeIIa IPU HU3KOM
naBlieHNH (HAampUMep, pacIiljlaB COJIM B KAa4eCTBE TEIUIOHOCHUTENSI) OTHOCUTEIBHO AOpOroe
obopynoBanue 306 mpeoOpa3oBaHUS YHEPTHUN YCTAHABIMBAETCS yIAJEHHO Ha SIEPHON TEIUIOBOM
snekrpoctaniuu 200, rie OHO MOXeT ObITh CHPOEKTHUPOBaHO Oonee >pdexkTuBHO U Oe3
HEOOXOIMMOrO PEryJIMPOBAHMSI, €CJIH OHO OBLJIO MOCTPOEHO Ha siepHOM oObekTe. B HacTosimem

OonrMCaHuM TEPMHUH «HU3KOC MOaBJICHUEC» UCHOJB3YCTCA I 0003HaYEHUS JIaBJICHUM HUXKeE
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npubnusutensHo 3,5 MITa.

[0092] Kpome Toro, B TeX ciy4asix, KOrZia HET CUCTEM BBICOKOIO JaBJIeHUs (HampuMmep,
Oonee mpubnusurensHo 3,5 MlIla), cBa3aHHBIX ¢ saepHbIM peaktopoMm 302, 3AIl moxer ObITH
MHHUMH3HPOBAHA, a PACCTOSHUS MEPEeHOCa TeIrula MOIYT OBITh YMEHbLIEHbL B HEKOTOpBIX
CNy4asix TETUIOAKKyMyJupyroas cucreMa 304 MOKeT ObITh YCTaHOBJIEHA PSIIOM C SAEPHBIM
00BEKTOM, HO 3a mpeaenaMu rpaHuibl 310 oObekTa. ITO MUHUMU3UPYET PACCTOSIHUE TIEPEHOCA
TeIUIa, COXpPaHsAs IIPU 3TOM TeIUIOAKKyMyiupyrouyr cucremy 304 wu cucremy 306
npeoOpa3oBaHus SHEPTUU 3a npenesiamu rpaHuibl 310 u saepHOro oObekTa BHE cepbl mpaBu
SIIEPHOTO PETyJIUPOBAHUS.

[0093] IToka3aHHbIi Ha Dur.4 saepHbIil peakTop 302 MOKET OBITh AHAJIOTUYEH PEAKTOPY,
OMHMCAHHOMY CO CCBUIKOM Ha Pur.3, U COEIUHEH C TEIUIOAKKyMyJHpyroumen cucremon 304,
KOTOpasi MOXET OBITh 1O CYIIECTBY aHAJIOTMYHOH cucteme 304 akKyMyJIMPOBaHHs TeILIa,
nokazanHoi Ha @ur.3. AnepHbiii peakTop 302 Takke MOKET OBITh COSMHEH CO BCIIOMOTATEIbHOM
cucremoii 402 akkyMyJaupoBaHUs Terla. B HEKOTOPBIX Clydasx TEIIOAKKYMYJIUPYOLIas
cucteMa 304 MokeT, HeOOs13aTeNIbHO, HAXOIUTLCSA B TEIJIOBOM KOHTAKTe CO BCIIOMOTaTEIbHOM
cucremori 402 akkymyiupoBaHusi Tervia. SnepHeiii peaktop 302 MoxeT ObITH BBIMOJHEH C
BO3MOXXHOCTBIO IE€PEHOCAa TEIUIOBOW »JHepruu K cucreme 304 akKyMmyJUpOBaHUS TeIa,
BCIIOMOTraTeabHoN cucteme 402 akkyMyIMPOBaHUs TEIUIA WU K TOM U IPYTrOM CUCTEME.

[0094] Temnnoakkymynupyromasi cucrema 304 coeauneHa ¢ cucremon 306
npeoOpa3oBaHusi SHEPTHH, Kak ObLJIO OMHCAHO paHee B HacrosimeMm aokymenre. Cucrema 306
npeoOpa3oBaHus SHEPTHU COEAMHEHA ¢ BHEIIHel Harpy3koil 308, koTopas MoxeT ObITh JTH000i
Harpy3KoOM, TaKOW Kak 3JIEKTpUUeCcKas Harpy3ka WIH TeIJIOBask Harpy3ka.

[0095] BcnomorarenbHblii akkymyssatop 402 Teruia MOKET ObITh YCTaHOBJIEH 3a
npeaenamu rpaHunbl 310 smepHOro o0BEKTa, Kak MPOWJUTIOCTPUPOBAHO, MIIM B HEKOTOPBIX
CJIy4asix MOXeT ObITh YCTaHOBJIEH BHYyTpu rpanuubl 310 spgepHOoro o0Obekra. B HEKOTOpBIX
BApUAHTAX BBIMOJIHEHHS €0 (PYHKIUS 3aKIIF0YAETCs B YIPABJICHUH TEMIIEPATy PO TeKydeH Cpepl
B 0OpaTHOHN MarucTpajy U BXOJA B aKTUBHYIO 30HY B siepHOM peaktope 302. Ecnu ecTh pa3nuna
mexay (axrmueckum Tin U oxkupmaembiM  Tin, CHCTEMa YNPaBJIEHHS PEAKTOPOM MOKET
WHULUMPOBATh M3MEHEHHE PEAKTUBHOCTH C Y4€TOM pas3HuLpl Temmeparyp. Hanpumep, ecnu
TEeMIIepaTypa Ha BXOJAE€ B aKTUBHYIO 30HY BBILIE OXKUAAEMOH, CUCTEMA YNPABJICHUsS] PEAKTOPOM
MOXET CHU3UTb PEAKTUBHOCTD, YTOOBI yUECTh 00JI€€ BBICOKYIO, UEM OXKHUIAIOCh, TEMIIEPATypy Ha
BXOJE.

[0096] BcnomorarenbHblii akkymyasTop 402 Temna MoxkeT ObITh IpegHa3HAuYeH

KOHKPETHO JIA 3TOTO PCAKTOpa U HCIIOJB30BATHCA AJIA YIPABJICHUSA U / unu CTa6I/IJ'II/I3aI_II/II/I
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TEMIIepaTypbl Ha BXOJ€ B aKTUBHYIO 30Hy. Hampumep, BcoMorarenbHbi akkymyJssatop 402
TEIUIa MOXKET HaXOAWUTBHCS B TEIUIOBOM COOOINEHHWH C KOHTYPOM HNEPBUYHOIO TETJIOHOCUTEJNS
BHYTpH Kopryca peakropa. [IockonbKky nepBUYHBIN TEMIOHOCUTEIb UMEET TEMIIEPATypy, KOTOpas
ornuyaercss OT oxkupaemoro Tin, BcrmoMorarenbHbli akkymysatop 402 Terya MOXET
B3aMO/IEHICTBOBATh C KOHTYPOM HEPBHYHOIO TETUIOHOCUTENSI AJisi AOOABJIEHUS TeIia B KOHTYP
NEePBUYHOIO TEIUIOHOCUTENI WM OTBOJAA M3 Hero temia. [IockonbKy KOHTyp NEpBUYHOTO
TETMJIOHOCHUTEIS] B3AUMOJIEUCTBYET ¢ paboueli TeKy4el Cpeoil BCIOMOTaTeIbHOTO aKKyMYJIITOPa
TeIUla, B pe3yJbTaTe IEPBUYHBIM TEIUIOHOCUTENb MAOCTUraeT TEIUIOBOTO pPAaBHOBECHUS C
JOTOJHUTENBHBIM TerioHocuTeneM. KoHTponupys Temneparypy NEepBHUYHOIO TEIJIOHOCUTETS,
PEaKTUBHOCTP B AKTUBHOH 30HE CTAOWIM3HMPYeTCs, a JIOOble €CTeCTBEHHBbIE KoJeOaHus
CIJIAXKUBAIOTCSI.

[0097] B HekOTOpBIX MpUMepax BCIIOMOTraTeNbHbIN akkyMyJsaTop 402 Ternja HaxOoIUTCs B
HETIOCPEACTBEHHOM TEIJIOBOM COOOIIEHHUH C sIEPHBIM peakTopoM 302, Hampumep, 3a CYET TOTO,
YTO 4YacTb TEIUIOBOM OSHEPruM SIAEPHOrO PEaKkTOpa HANpaBise€TCs BO BCIIOMOIaTENbHbBIN
akkymysastop 402 temma. B apyrux mpumepax BCIOMOraTenbHbI akkymyssTop 402 Tteruia
HAXOAWTCS B TETUIOBOM COOOIICHUU C TEIUIOAKKYMYJIHpYIoIIei cuctemoi 304, mpu 5TOM 4acTh
TEIUIOBOM JHEPrMM OT  TEIUIOAKKyMyJupyrowmen cucrtembl 304  HampasisieTcss  BO
BCIIOMOTaTeNbHbIA akkymyJyiaTop 402 Temna [Jsl UCNOJIB30BAHMS IIPU  PETryJIMPOBAHUU
TEMIIEpaTypbl Ha BXOJ€ B aKTUBHYIO 30HY sIIEPHOTO PEAKTOPA.

[0098] Crenupamuct B AaHHOW OONACTH TEXHHKH JIETKO TMOHMET, KaK 3TU pa3jIMYHbIC
CHCTEMbl MOTYT HAaXOIUThCS B TEIJIOBOM COOOINEHUM IPYr C APYrOM M HCIOJIb30BATHCS MAJIS
PEryJIMpOBaHUs TEMIEPATYPhl HA BXOJI€ B AKTUBHYIO 30HY.

[0099] Ha ®wur.5 nmpouunIOCTpUpPOBaHA aTOMHAs TEIUIOBast dJekTpoctanus S00, koTopas
MOXeT OBITb 10 CYIIECTBY TAKOH ke, Kak ObUTO OMucaHo Bbille. [I[puMeyaTensHo, 4TO B peakTopax
HEKOTOPBIX ~KOHCTPYKLUMH HET HEOOXOIUMOCTH TojaraTbCsi Ha OOOpyIOBaHHE IS
MaHHUITYJIUPOBAHUSL TSDKENbIMU TEIUIOBBIISISIOMIMMUA  cOopkamu. Hampumep, B peaxtope
0acceHOBOrO THIA, TAKOM KAaK PEAKTOP HA PACIUIABJICHHOW COJIM, HET TEeIUIOBBIAEIISIOLINX
CTep)KHEH WIIM TEIUIOBBIAEISIOMMNX COOPOK, KOTOpPble HEOOXOAMMO XpPaHUTh, IEPEeMeIIaTh,
BCTABJISITh WJIM U3BJIEKATh U3 aKTUBHOM 30HBI peakTopa. CrnenoBatenbHO, 30Ha 204 obparieHus ¢
TOTLIIBOM MOJKET OBITh 3HAUUTEIBHO YMEHbIIEHA MO pa3Mepy MO CPABHEHUIO C 30HOH o0paleHus
TPAOAULIMOHHOM aTOMHOM JJIEKTPOCTAHLMHU. bojee TOro, MHOrMe KOHCTPYKIMU pPEaKTOPOB
OCHOBAaHbl Ha TOIUIMBHBIX LUKJIAX, TapaHTUPYIOLIUX HEPACNPOCTPAHEHHE JENSIIUXCS
MaTEPHUAJIOB, HANPUMEpP, PEAKTOPBI-CAMOEIbl WJIM PEAaKTOpPbl Ha PACIUIABJICHHOW COJIHM, U HE

00s13aTeNbHO JOJDKHBI BKIIIOYATh 30HY 204 oOpaleHus ¢ TOIUIMBOM B 3aIIUTHYIO 30HY. B aTux
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BapUAHTAX BBIMOJIHEHUS 3alUTHAs 30Ha 206 MOXKET OBbITh HAMHOTO MEHBIIIE U BKIFOYATh TOJBKO
SIEPHBIN PEAKTOP U MEHbLINE MOACUCTEMbI peakTopa. ITO MPUBOAUT K 3HAYMTEIBHO MEHbIIEH
3alUTHOM 30He 206, 4TO, B CBOIO Ouepenb, NMPUBOAUT K Oojee HHU3KUM 3aTpaTaM Ha
CTPOUTEJILCTBO, JIMLEH3UPOBAHUE U SKCIUTyaTaLUIO.

[0100] Kpome Toro, 3amuTHas 30Ha 206 MeHbIIEro pa3Mepa MPUBOAUT K MEHBIIEMY
oxBaty rpaHuilel 310 oObekTa. Bojiee TOro, B TeX KOHCTPYKLUSAX PEAKTOPOB, KOTOPBIE MO CBOEH
npupone 6e3onacHbl, rpanuna 210 00beKTa MOKET OBITh MUHIMU3UPOBAHA, & TAKXKE MOXKET OBITh
muHummusuposada 3AIl. B nekoropwix ciyuasx rpanuna 3AIl coBmanmaer c¢ rpanuuein 210
SIEPHOro O0BEKTa, MM B HEKOTOPBIX ciydasx 3AIl Haxonutcst BHyTpH rpaHunbl 210 oObekTa.
DTO NO3BOJISIET TeIUIOaKKyMyiupyromei cucteme 208 u / wnu cucteme 212 BeipabOTKU SHEPTUU
pacrionaraTbCst CHapyku rpaHuibl 210 oObekra, Oyaydu pacroIOKEHHBIMH OTHOCHTEIBHO
6mu3ko k rpanune 210 oObekTa AN YMEHBIIEHHUs] PACCTOSHUS Mepenadyn Teruia cucreMon 214
MEePEeHOCa SHEPTUMU.

[0101] Kak mnpousmocTpupoBaHO, akkymyusaTop 208 Temjga MOXKET HaXOAMUTbCS B
TEIJIOBOM COOOINEHMM ¢ OOHOW WJIM HECKONbKuMH Harpy3kamu S510. Hampumep,
TEIUIOAKKyMyJIupyromas cucrema 208 MOKET AOCTaBJIATh TEIUIOBYK) SHEPIHIO, CPEAU MPOYEro,
IUTS TIPOMBIIIJICHHOTO Harpesa 512, meHTpaM30BaHHOTO TeIocHa0keHus 514 uian BeIpaOOTKH
sHepruu 212.

[0102] TIpumeHeHus: MPOMBILIJIEHHOTO Harpesa 512 pa3HooOpa3Hbl U it HUX TpeOyeTrcs
TEIJIO MpPU pa3InuYHbIX Temmneparypax. IIpuMeHeHne mpOMBIIIEHHOTO TEIla MOKET BKIIIOUATh
HarpeB TeKy4el cCpenbl, Hampumep, AJid MPUTOTOBJIEHUS MMUIIM, XUMHYECKOE IPOU3BOACTBO,
pudOpPMUHT, TUCTHIUISALIUIO, THAPOOYUCTKY, MPH KOTOPBIX TPeOYIOTCS TEMIIEPATyPhl B TUATIA30HE
ot npubnusutensHo 110 °C no npubamsurensro 460 °C. AHAJOTHYHO, MPOLECCHI OTBEPIKISHHS
1 (OPMOBAHUS, HATPUMED, JUISI IOKPBITHIA, TPONU3BOICTBA MOJIHMMEPOB, IMATHPOBAHUS, SKCTPY3HH
U T.IL, TpeOYIOT Harpesa B auanazoHe ot npudmmsurensHo 140 °C no mpubmusurensHo 650 °C.
Jlpyrue mporecchl BKIIIOYAIOT (POPMOBKY »Kejie3a, TUIAaBKy U MPOU3BOACTBO CTANH, a TaKXKe
NPOM3BOJCTBO IUIACTMACC M PE3UHBL. DTO MPOMBIILICHHOE TEIUIO MOXET O0eCTeuuBaThCs
TEIJIOAKKYMyIupyromel cucremoit 208, ecnmu HEOOXOIMMO, MO KAaueCTBY U KOJUYECTBY B
COOTBETCTBUH C KOHKPETHBIMH TPEOOBAHUSIMH K MPOMBILIEHHOMY Teruty 512,

[0103] Llentpanu3oBaHHOe TeruiocHaOkeHne 514 mpencraBiasier coOOW  CUCTEMY
pacripeneneHust Teria OT HEeHTPAIM30BAHHOIO HCTOYHHKA Yepe3 CUCTEMY M30JHPOBAHHBIX TPYO,
HanpuMep, Ui KOMMEPUECKHUX U JKHJIBIX CHUCT€M OTOIUIeHHs (HampuMmep, AJIsi OTOIICHHUS
NOMEINEHUI M HarpeBa BOABI). JTO TEIJIO OOBIMHO MMEET TEMIIEpaTypy B Iuama3oHe Oolee

HU3KUX TEMIEPATyp U MOXKET, IPU HEOOXOIUMOCTH, ObITh 00ECIIEYEHO TETIOAKKYMYJIHPYIOLIEH
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cucremoi 208.

[0104] Kak yxe oOcCykmanoch, TeIUIOakKKymyJupyromas cucrema 208 Moxer ObITh
coeMHEHa ¢ ycTaHOBKOH 212 BbIpaOOTKM SHEPruy, IpU 3TOM TEIUIOBasl OSHEPTHs
TEIUIOAKKYMYJIMpYIoled cucreMbl 208 MOXKET HUCMOJb30BAaThCS ISl  T€HEPUPOBAHUs
snexTposHepruu. Cucrema 212 BeIpaOOTKH 3HEPIHU MOKET BbIpaOaThIBATH 3JIEKTPOIHEPTHIO I10
3ampocy, a CIeIOBaHHWe 3a Harpy3koi obecreunBaeT OTCIeXHBAaHHE NOTpeOHOCTEH B
ANEeKTpUUecKoii ceTu. Bo MHOTrHX ciydasx cuctema 212 BeipaboTku sHepruu OyneT NpOU3BOAUTH
0TpabOTaHHOE TEIUIO, TO €CTh TEIJIO, KOTOPOE HE UCTIONB3YETCS AJISl TEHEPALIHH 3JIEKTPOIHEPTUH.
OnHo MoskeT ObITh B (popMe Tapa MOCiIe TOro, Kak OH MPOIIEIT Yepe3 MapoByr TypOuHy. ITO Tak
Ha3bIBAEMOE OTPa0OTAaHHOE TEILIO MOXKET OBITh PELHPKYIUPOBAHO, HAIPUMED, Il 00eCTIEHeHUS
LIEHTPAJM30BAHHOTO TETUIOCHAOKEHUS, KOTOPOe OOBIYHO CiieayeT O0iee HU3KUM TeMIIePaTyPHbIM
TpeOOBaHUSAM, YeM 3amaud sl BbIPAOOTKM SHeprud 212 uiam mpoMbIIUIEHHOro Teruia 512
AHaJIOruuHO, OTpabOTAaHHOE TEIUIO OT 3a7a4 MPOMBIIIJICHHOTO Teruia 512 MOXKHO yJIaBIuBaTh U /
WM PELUPKYJIHPOBATH ISl OOECTIEUeHHS TeTlIa ISl APYTUX LeJiel, TAKUX KaK EHTPAJIN30BaHHOE
TEIUIOCHAOKEHHE, WIIM BO3BPAILATh B TEIJIOAKKYMYJIHPYIOLIYIO cucremy 208.

[0105] B HekoTOpBIX BapuUaHTaxX BBINIOJHEHHUS TEIUIOAKKYMyJaupymoomas cucrema 208
crioco0Ha o0ecreunBaTh TEIUIOBYIO SHEPTHUIO IS BCEX TPeOyeMbIX HArpy30K OHOBPEMEHHO. JTO
MOXET OBITh JOCTUTHYTO IyTEM VYBEIMYEHUS pa3Mepa aKKyMyJsaTopa TeIula A0 pasMepa,
criocoOHOro odecrneyuTs MOTPEeOHOCTh B TEIUIOBOI DHEPrHUM OT BCEX OXKUIAEMbIX HArpy3oK.
ITockonbKy Harpy3KH SIBJISIFOTCS IIEPEMEHHBIMH, HAITPUMeEp, LEHTPATU30BAHHOE TEIUIOCHAOKEeHNe
514 non3yetcsi Ooiee BLICOKUM CIIPOCOM MpH O0JIee HU3KHUX TEMITEPATYPaxX OKPYKAIOIIEH Cpebl,
a BbIpaOoTKa 212 sHepruM, Hampumep, AJis JOMAIIHEro HCIOJIb30BAHUS, YBEIHMYUBAETCS B
TEYCHHE IHS U YMEHbBINAETCS HOYBI, TEIUIOAKKymysupyromas cucremMa 208 MoxkeT ObITb
paccyMTaHa U BBITOJHEHA C BO3MOXKHOCTBIO 00eCTIeUeH s BCeX HEOOXOMUMBIX It Harpy3ku 510
TpeOOBaHUIA.

[0106] Temnoakkymyimpyromiast cucrema 208 MOXKeT copepkaTh OOJbIIOE KOJHYECTBO
XPaHWJIMIL, COEAUHEHHbIX BMeECTe. JTH XPAHWIMIIA MOTYT MMEThb OJMHAKOBbIE WUJIM pa3Hble
TEIJIOAKKYMYJIUPYIOIHE CPellbl U MOTYT MOAAEPKUBATLCA MPU Pa3HBIX TeMIlepaTypax, KOTOpble
Jdy4lle MOAXONAT Ul Pa3sHbIX TEIUIOBBIX HArpy3ok. Hampumep, nns HekoTOpeIX 3amad 512
NPOMBIIIJIEHHOTO TerIa TpedyeTcst Temmepatypa, npesbimaroniast 800 °C. B stux cinydasx ogHO
WIA HECKOJbKO MHAMWBUAYAJbHBIX XPAHWIMI] MOIYT XPaHWUTb TEIJIOBYID 3HEPTHIO,
npesbimaroinyo 800 °C, 15t AOCTABKU K 3TUM BbICOKOTEMIIEpATyPHBIM Harpy3kam. AHaJIOTUYHO,
OTHO WM HECKOJbKO HWHAMBHUIYAJIbHbIX XPAHWIHL MOTYT TIOCTaBJISITh OTHOCHUTENIBHO

HU3KOTEMIEPAaTYypPHYIO TEIUIOBYIO 3Hepruto, Hanmpumep, ot 100 °C mo 300 °C, narpyskaw,
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TpeOyromum Oonee HHU3KUX Temneparyp. KOHEUHO, B OTAENBHBIX XPAHWIUINAX MOTYT
UCTIONIb30BaThCsS Pa3Hble TEIUIOAKKYMYJHUPYIOIINE CpPEeAbl, CIEHUaNbHO pa3padoTaHHBbIE s
paboThI pu TpeOyeMBIX TEMIIEpPATypax.

[0107] Hanpumep, BBICOKOTEMIIEPATYpPHOE XPAHWIMIIE MOXKET HUCIOJIb30BAaTh PACIUIaB
collell B Ka4eCTBE TEIJIOAKKYMYJIPYIOLIeH Cpedbl, COCTaB KOTOPOH MOXET OBITh TEPMUYECKU
crabmibHbiM 10 1000 °C mm Beimne. HuskoremmnepaTypHOe XpaHUIIUIIE MOXKET HUCIOIb30BATh
BONy B KAa4eCTBE TEIJIOHOCUTEJNS U3-3a €€ BBICOKOU TerioeMKocTu (mpubnusurenbHo 4,2 Ik /
(em*-K)).

[0108] ®ur.6 HLTIOCTPUPYET pa3JUYHblE MPOMBILIUIEHHbIE MPUMEHEHUs TeIia, AJis
KOTOPBIX TEIUIOAKKYMYJIHPYIOIIAsl CHCTEMa MOXKET obecneunBaTh TpeOyeMyr TEIUIOBYIO
sHepruro. Kak mokaszaHo, il HEHTPAIN30BAaHHOTO TEIUIOCHAOXEHUs1 TpeOyeTcst TeMmepaTrypa
okoio 50 °C. 1o Moxer ObITh OOECIEYEHO TEIIOAKKYMYJIHPYIOIEH CHCTEMOH, MMELIei
TETUIOAKKYMYJIUPYIOIIVIO Cpeay, KOTopast crabuibHa pu Temrepatype okono 50 °C, u ¢ yuetom
3¢ (EeKTUBHOCTH TEIUIONEpeaayH, TeINIOAKKYMYJIUPYIOIas cpea MOKET MOAAEPIKUBATHCS TPU
TeMIeparypax Bbllle, 4eM TpeOyemas TeMmmepaTrypa, INPH 3TOM TEIUNIOOOMEHHUK MOXKET
HAXOAWTBCS B TEIUIOBOM CcooOmeHun ¢ padodeid Tekydeidl cpenod LEeHTPaJTu30BAaHHOTO
TEIUIOCHAOKEHHsI, KOTOpasi MOXKET ObITh BO3JYXOM, BOJOW, MAcCIOM WJIM KakKOH-IuOO Apyroi
noaxondamel pabodel Tekydel Cpemoi, B TeueHHE 33aJaHHOTO BPEMEHH, JOCTATOYHOIO I
HarpeBa paboueili Teky4eil cpeabpl A0 TpeOyeMoil TeMmepaTypbl, AOCTATOYHOW IS
LIEHTPAJIN30BAHHOTO TEIIOCHAOKEHUSL.

[0109] BOJBIIMHCTBO SIAEPHBIX PEAKTOPOB, padOTAOLIUX CeromHs, padoTarT MpU
TEMIepaTypax B HIKHEH TMOJIOBUHE (PUTYPBI YepTexka, TO eCTh MeHee nmpubnusutensHo 300 °C.
OTU sIepHbIE PEaKTOPbl CHOCOOHBI aKKYMYJIUPOBATh TEIUIOBYK) SHEPTUI0 NPU TEMIIEpaType
npubmm3uTensHo 10 300 °C, YTO MOAXOIUT AJIE MHOTHX MPUMEHEHHH ¢ HU3KOTEMITEPaTyPHBIMH
TEIJIOBBIMHU Harpy3KaMH, BKJIOUasl TPOU3BOJCTBO AJIEKTPOIHEPTHH.

[0110] Onnako nyist mpUMEHEHUH Temia ¢ 0ojiee BBICOKHMMH TeMITepaTypamu (HarmpuMmep,
BeiIe 300 °C) TpaAULIMOHHBIE ATOMHBIE 3JIEKTPOCTAHIINHU C BOASHBIM OXJIAXKIEHUEM HE CIIOCOOHBI
CO3/1aBaTh TEMIIEPATypPbl B 3TOM Auana3oHe. OAHaKO CyIEeCTBYIOT ZIEPHbIE PEAKTOPbI, KOTOPhIE
paccuuTaHbl Ha paboTy mpu Temreparype okojio S00-550 °C, koTopble MOAXOIAT IJIsl BBIPAOOTKH
TETUIOBON SHEPTUH BILIOTH 10 MX pabounx temneparyp. Jpyrue spepHble peakTopbl pACCYUTAHBI
Ha padoty mpu 750-800 °C u MoryT o0ecreunBaTh TEIJIO B STOM AHANa30He, MOAXOISIEM IJis
Oosee BBICOKMX TEMIIEpATyp B NPOMBIILIEHHOCTH. ECTh elne peakTopsl, KOTOpbIE CIIOCOOHBI
padorare mpu Temmeparypax 1000 °C wuiau Bblle W TMOAXONAT Ui IOJYYEHHUS OYCHD

BBICOKOTEMIIEPATYPHOI'O TCIJIA AJIS ITPOMBILIJICHHBIX Lleﬂefl. PeaKTOpr TEPMOAACPHOTO CUHTE3A,
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KOTOpbIE, KaKk oxumaercs, Oynyt paboTarh pu TeMIeparypax B COTHH MIJUIMOHOB I'PajlyCoB IO
Ienbcuro, Moryt obecreunBaTh TEIUIOBYIO 3HEPIUI0 JlaXKe BbIIIE, YeM SEPHbIE PEaKTOPbI
TIEJIEHUSI.

[0111] Ha ®ur.7 npousumrocTpupoBaHa UHTErpUPOBaHHAs dHepreTuyeckas cucrema 700,
B KOTOpOM cucteMa 702 akKyMyJIMPOBaHMsI TEINIOBON SHEPTUHU MOJIyHaeT TEIUIOBYIO 3HEPTHIO OT
OonbLIOro pazHooOpasust ICTOUHUKOB Termia. Cucrema 702 akKyMyJTUPOBAHHS TETIJIOBOM SHEPTHH
MOKET OBITh MO CYIIECTBY TaKOH ke, Kak ObLJIO OMMCAHO B HACTOSLIEM JTOKYMeHTe paHee. OnuH
WM HECKOJIBKO SIIEPHBIX peakTopoB 704, 706, 708 MOTYT HAXOAUTHCS B TEILLIOBOM COOOIEHUH C
cuctemMoil 702 akkyMyJHpOBaHMUs TEIUIOBOM »dHepruu. Hanpumep, mnpu nocTpoeHUH
WHTETPUPOBAHHON BHepreTudeckonl cucrtembl 700, Kak MOKa3aHO, €IWHCTBEHHBbIN NEPBbIN
peakrop 704 MokeT OBITh MOCTPOEH C HCIOJB30BAHHEM YK€ CYIIECTBYIOIIEH TEXHOJIOTHH
sAnepHbIX peakTopoB. Crucrema 702 akKyMyJIMPOBAHUS TEIUIOBOH SHEPTUH MOXKET ObITh COSTMHEHA
¢ cucreMoii 710 npeobpazoBaHust 3HEPTUH, HATPUMED, IS MPEOOPa3OBaAHMSI TETIOBOI YHEPTHUH B
3JIEKTPUYECTBO U JOCTABKH JJIEKTPUYECTBA HA BHELIHIOKO HArpy3Ky.

[0112] B HexkoTOpBIX cilydasix BTOpPOil snepHbliil peakTop 706, TpeTuil saepHbIi peakTop
708 wiIM HECKOJNBKO SIAEPHBIX PEAKTOPOB MOIYT OBITH COEAMHEHBbI ¢ o0mei cucremont 702
AKKyMyJIUDOBAaHHUsSl TEIUIOBOM 3HEPrud. B HEKOTOPBIX BapUAHTAX BBINOJHEHHUS OAWUH WU
HECKOJIbKO MCTOYHUKOB TEIJIOBOM 3HEPTUH, KOTOPbIE MOT'YT OBITh JIFOOBIMU U3 YHCHA SAEPHBIX
peakTopoB, cucreM 712 BETPOBOM 3HEPruu, CUCTeM 714 CONHEYHOU SHEPruH, CHUCTEM
reoTepMaNIbHON SHEPTHU WK JTI000H KOMOMHALIMN NCTOYHHKOB TEIJIOBOW YHEPTUH, MOTYT OBbITh
O0OBEIUHEHBbI M COeUHEHbI ¢ cucTemoil 7002 akKyMyJUpOBAHHS TEIJIOBOW YHEPIMU KaK 4YacTb
WHTETPUPOBAHHON 5HepreTudeckor cucteMbl 700. MICTOYHUKHM TETJIOBOM 3HEPTUH JOCTABJISIOT
TEIUIOBYIO SHEPTHI0 B cucteMy 702 aKKyMyJHPOBAHMS TEIUIOBOH HEPTUH C MOMOLIBIO JIFOOOH
NOAXONAIIEeH TEXHOJIOTMH M KOMITIOHEHTOB, KOTOPbIE MOTYT OBbITh pPAasHbIMHU ISl Pa3HBIX
VUCTOYHUKOB TEIUIOBOM OSHepruu. B HekoTopbhIx caydasx cucremMa 702 akKyMyJIHpPOBAaHHUS
TETUIOBOW SHEPTHH JJISI aKKYMYJHUPOBAHUS TEIJIOBOH 3HEPTUU HMCIIONIB3YET PadOYyI0 TEKYUYEO
cpeny, KOTopast MOXKET OBITh TOH e caMoil pabouei TeKydel cpenol, KOTopast HCIIOJIb3yeTCs IS
TEIUIONEePEAOLIEeNd TeKydell cpeapl A JOCTABKY TEIJIOBOW 3HEPTUH OT UCTOYHUKOB TEIIOBON
3Hepruu k cucreme 702 akKyMyJIMpPOBaHUs TEIIOBON SHEPTUU.

[0113] ITo mepe TOrO, Kak ¢ TEUEHUEM BPEMEHH MOTPEOHOCTD B 3JIEKTPOSHEPTUU OA30BOU
Harpy3Ku YBEJIWYUBaeTCs, cucreMy 702 akKyMyJIupOBaHHsl TEIUIOBOW 3HEPIHH MOXKHO
MacuTadUpOBaTh, YTOOBI YBEJNUYUTh €MKOCTh AaKKyYMYJHPOBAaHHMS TEIJIOBOM SHEPrHM.
AnHanorndHbIM  00pa3oM, sI€pHBIE PEaKTOpPhl TakXKe MOIyT OBIThb MacIuTaOHWpPOBaHBI,

MOZIEPHU3UPOBAHBI, YTOOBI HCIIOIb30BATh MPEHMYLIECTBA APYIOM TEXHOJOTUH, WU K€ MOTYT
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ObITh NOOABJIEHBI TOTIOJHUTENBHBIE PEAKTOPBI B KAUECTBE MCTOYHUKOB TEIUIA U MOJAKJIOYEHBI K
oOmeii cucrteme 702 akKyMyJHpOBaHUs TEIUIOBON 3Hepruu. B kauecTse mpumepa, MOXKET OBITH
CKOHCTPYHUPOBAH HATPUEBBIM PEAKTOp Ha OBICTPBIX HEHTPOHAX U MPHUCOEANHEH K cucreme 702
aKKyMYJIUPOBaHHUs TeII0BOM sHepruu. [1o Mepe yBenuueHus cnpoca OT BHEIIHEH Harpy3ku 716
WIN 110 Mepe TOro, KaK TEXHOJIOTUS sIEPHBIX PEAKTOPOB JOCTUraeT YPOBHS TEXHOJIOIMYECKOU
TOTOBHOCTH, MOXKET ObITb CKOHCTPYUPOBAH APYTOi SAEPHBIA PEaKTOp M COSNUHEH C CHCTEMOM
702 akKyMyJUpPOBaHMsI TEIUIOBOM sSHepruu. Hampumep, peakTop Ha pacrulaBiI€HHOW COJIH,
HeOOJBIIONH MOAYJIbHBIH PEaKTOp, OACCEHHOBBIN peakTOp ¢ HATPUEM MJIH PEaKTOp APYroro THUMa
MOTYT OBbITh CKOHCTPYHUPOBAHBI M MOICOCIUHEHBI K cucreMe 702 akKyMyJIMPOBaHHs TEIIOBOH
SHEPruM, B [ONOJHEHHE WJIM B Kad4eCTBE AaJbTEPHATUBBL, K CYLIECTBYIOLIEMY pPEAKTOPY,
MNOAKIIOYEHHOMY K cucteMe 702 akKyMyJIUpOBaHUs TEIJIOBOW SHEPIUU.

[0114] Bo mHOrmx mnpuMepax MOXKET ObITb CKOHCTPYHPOBAHO HECKOJIbKO SIIEPHBIX
PEaKTOPOB, KaXKIbIH M3 KOTOPHIX MMEET CBOM COOCTBEHHBIN YHUKAJBbHBIH KOPIYC, KPBIIKY U
rpaHully oOBEKTa, IPU STOM BCE, YTO HAXOIMUTCS 3a TPpaHULiel 0ObeKTa, MOXKET ObITh OOIIUM ISt
HECKOJIbKHX IePHBIX peakTopoB. KoHEUHO, s coennHeHus SIAEPHBIX PEAKTOPOB C CUCTEMOMU
702 aKKyMyJIMPOBaHUS TEIJIOBOH SHEPTHH MOTYT UCIOJIb30BATHCS TPYOOIIPOBOIBI U KJIanaHel. B
CHCTEME JOCTaBKU SHEPTUU MOTYT HCIOJb30BATHCS OOIIME MM pa3Hble TEIUIONEepeNarolIne
Cpenbl MUl COEAUHEHUs SAEPHBIX PEaKTOpPOB C cUCTeMOU 702 aKKyMyJMPOBAaHUS TEIJIOBOU
sHeprun. brnarogapst uCronp30BaHMIO OOIIMX HESEPHBIX KOMIIOHEHTOB YCTAHOBKH, TAaKHUX Kak
obmast cucrema 702 aKKyMyJIMPOBaHUs TEIJIOBOM SHEPruM, oOIIas maposas yCTaHOBKA, 00NN
nepeHoc Teria W obmas cucrema 710 mpeoOpa3oBaHUsT HEPTUH, NOCTUTAETCS MOBBILICHUE
5(p(}EeKTUBHOCTH 3a CYET YBEJIMYeHHs pa3Mmepa cuUcTeMbl 702 aKKyMyJIUPOBaHHs TEIUIOBOM
SHEPTrHH, BMECTO TOTO, YTOOBI CTPOUTD OTENIbHBIC ATOMHBIE SJIEKTPOCTAHIIMH JIJIsl O0ECTIeYeHUs
JNIEKTPOIHEpPruer, Kakgasi CO CBOMMH COOCTBEHHBIMU HESICPHBIMH  MOTPEOHOCTSIMHU
3J€KTPOCTAHLIUH.

[0115] Mcnonb3oBaHHe HECKOJNBKHX PEAKTOPOB, COSAUHEHHBIX ¢ 0obOmel cucremoii 702
aKKyMYJINPOBAHUSl TEIJIOBOM SHEpruw, OOecreyrBaeT OMOJHHUTEIbHOE MPEUMYIIECTBO
IPOCTOTHI OOCIYKHBAHUS SACPHBIX peakTopoB. ONHH SAAEPHBIN PEAKTOP MOKET OBITh OTKIIFOUEH,
HanpuMep, AJis1 00CITy )KUBAHUS WIH ITepe3arpy3ku, 0e3 OTKIIIOUEHHs BCel CHCTeMbl. B HEKOTOpBIX
CJIy4asix OJJHA WJIM HECKOJIbKO CHCTEM T'€HEPHUPOBAHUS TEIUIOBOH SHEPIHH (HAPUMED, sIEPHbIE
peakTopbl, CUCTeMbl 712 BETPOBOM 3HEPTrUM, CUCTEMBbl 714 COJHEYHOW TEMJIOBON SHEPIuH,
reoTepMalibHble CUCTEMbI U JPYTUe€) OTAETEeHbI OT cucTeMbl 702 aKKyMyJIHPOBAHHUS TEIIOBOH
sHepruu U cuctembl 710 mpeoOpa3oBaHHs SHEPrHM, TaK YTO OJHA WM HECKOJIBKO CHCTEM

TEIUIOBON SHEPIMU MOTYT OBbITh OTKJIIOUEHBI 0€3 BO3AEHCTBUSA HA OCTAJIbHOE OOOPYAOBAaHHUE HIIN
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IpepbIBaHUS NMOAAYH SHEPTUH HA BHELIHIOK Harpysky 716.

[0116] B HekoTOpBIX MpHUMepax TeIUIoNepeaaolnas cpeaa mpencrasisier CoO0H pacruiaB
COJIA BO BCEU SHEPreTUYECKON CUCTEME, 3a UCKIIIOUEHUEM, BO3MOKHO, aKTUBHOU 30HBI, B KOTOPOU
MOKET HCIIOJIb30BaThCs JII000M U3 psiaa Temonocuteneid. Hanpumep, cucrema 214 mepeHoca
SHEPruy, KOTopas nepenaeT TEIIOBYK 3HEPIHI0O OT aTOMHOM TEIUIOBOH saekTpocTaHuuu 704 k
cucreMe 702 aKKyMyJIUPOBaHHUsl TEIUIOBOM 3HEPrUH, MOXKET HUCIOJIb30BaTb PACIUIaB COJIU B
Ka4yecTBe CBOe paboueii Tekyueli cpebl. AHAIOTUYHO, TETUIOAKKYMYJIUPYIOIIAs CPeia B CUCTEME
702 akKyMyJUpPOBAHHS TEIJIOBOH SHEPTUU MOKET TaK)Ke ObITh PACILIABIEHHOW COJIBIO, KOTOPast
MOKET OBITh TOUW K€ COJIbIO, YTO M pabouasi Tekydas cpena cucteMbl 214 mepeHOca SHEPTUU.
Kpome Toro, cucrema 216 pocrtaBku 3HEpruu, KOTOpas Nepenaer Temo OT cucteMbl 702
aKKyMYJINPOBAHUS TEIUIOBOM 3Hepruu K cucreme 710 mpeoOpa3oBaHHs SHEPTHH, TAKXKE MOXKET
OBITH pacruIaBIeHHON Cobi0. KOHEUHO, pacriiaBieHHbIE COH, UCTIONb3YEMbIE BO BCEH CHCTEME,
MOTYT OBITH OHOHM U TOM K€ COJNBI0 WM MOTYT MMETh Pa3Hble COCTaBbI, CIELU(UIHBIE ST UX
MIPEANOIaraéMoro HCIoJab30BaHMUS.

[0117] Hanpumep, korma cucrema 702 akkyMyJUpOBaHUs TEIJIOBONH SHEPrUU IOAAET
TEIUIO B HArpy3Ky LEHTPAIU30BAHHOTO TEIUIOCHAOXKEHUs, TpeOyeTcss OTHOCHTEIbHO HHU3Kas
TeMIieparypa, u coyib (Win apyras pabodasi Tekydasi cpena), CreHuaabHO pa3paOoTaHHAs AJis
obecrieueHuss Oonee HHU3KUX TPeOyeMBIX TEMIIEpaTyp, MOXKET HCIIONb30BaTbCs B Ka4yeCTBE
paboueil Teky4eill cpenpl Ay JOCTaBKH TeIUIA, WCIOJBb3YEMOro Ul LEHTPAIN30BAHHOTO
TETIJIOCHA0KEHHUS.

[0118] Kpome TOro, K TEIUIOAKKYMYJIUPYIOIIel CUCTEMEe MOTYT OBITh MOIKIIFOUYEHBI IPYTHe
(bopMBI TETIIOBOH SHEPTUH, TAKHE KaK COJTHEYHAs TEIUIOBast SHeprus 714 uian BeTpoBasi YHEPIrUs
712. Bo mHorux cny4dasx cucrema 702 akKyMyJHMpOBaHUsS TEIJIOBOW HHEPTUM HE 3aBUCUT OT
UCTOYHHKA TEIUIOBOH SHEPrHM U MOXeT ObITh MOAKIIOYEHAa K pPsily Pa3JHYHBIX THUIIOB
I€HEpaTOpPOB TEIUIOBOW SHEPruM, HampuMep, K JIOOBIM U3 psila aTOMHBIX TEIUIOBBIX
3JIEKTPOCTAHLUHI, COJIHEYHBIX 3JIEKTPOCTAHLUN, BETPSHBIX 3JEKTPOCTAHLUMN, IeOTePMAaJIbHBIX
3JIEKTPOCTAHLUH, TUAPOINIEKTPOCTAHLINN, UITH TEIUIOTEHEPUPYIOLINX YCTAHOBOK APYTUX TUIIOB.

[0119] ®ur.8 uzobparkaeT WILTIOCTPATHBHYIO SHepreTudeckyro cucrtemy 800, B KOTOpOH
PS4 UICTOYHUKOB TEIJIOBOW 3HEPTUU TEPMHUYECKU COCAUHEH C CUCTeMON 702 akKkyMyJIMpPOBaHHUS
TEIUIOBON SHEpruu. VMCTOUHHMKAaMHU TEIUIOBOW 3HEPrHH MOTYT OBITh JIIOOBIE M3 psifa CHCTEM
TEIUIOBOM OJHEPruH, TAKUE KAK TEIUIOBbIE JJIEKTpOCTaHUMH 704 C sANEepHBIMH PEaKTOPAMH,
COJIHEUHBbIE TEIUIOBbIE JJIEKTPOCTaHLMU 714, BeTpsHBIE OJeKkTpocTaHUuu 712  wumm
3JIEKTPOCTAHLIMHU JPYTOrO THUIA, BbIPaOATHIBAIOIINE TETUIOBYIO SHEPTHIO, MUK JIF0Oast KOMOMHALIUS

YCTAHOBOK, BBIPA0ATHIBAIOIINX TEIIOBYIO SHEPTHUIO.
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[0120] TenyoBble 3J€KTPOCTAHLMM IOCTABJISIIOT TEIUIOBYIO 3HEprut0 B cucremy 702
AKKYMYyJIMPOBAaHUs TEIJIOBOM 3HEPruH, KOTOPAsi HAKAILUIMBAET TEIUIOBYK) SHEPIHI0 C MOMOLIBIO
TMOOBIX MOIXOASIIIUX CPEACTB, TAKUX KaK 3BTEKTUYECKUE PACTBOPBI, MaTepuanbl ¢ (a3oBbIM
NEePEXOAOM, CILIABbl C HHTEPBAJIOM HECMEIIUBAEMOCTH, CMECH METAJUIOB, MaTEpUalibl HA OCHOBE
LIEMEHTA, PaCIUIaBbl COJlel (HanmpuMep, Cpeau Mpovero, XJIOPUAHbIE COIM, HUTPAT HATPUs, HUTPAT
kanwust, Hutpat kanbius, NaKMg nin NaKMg-Cl), TBepablii Wi pacIuiaBIeHHbIH KPEMHHUH HITH
KOMOWHAIIMY 3THUX WJIH APYTUX MaTepUAJIOB. B HEKOTOPBIX BapuaHTaX BBINOJIHEHUs cuctema 702
AKKyMYJIIPOBAHUSl TEIUIOBOW SHEPrUM UCHONb3yeT pPado4yyr TEKy4yr Ccpeny, KoTopas
aHAJIOTUYHA TEKy4eH cpene, Mepefarolell TeIUIOBYI0 SHEPTUI0, KOTOpas MOJYy4aeT TEMJIOBYHO
SHEPrUI0 OT OAHOW WJIM HECKOJIBKMX YCTaHOBOK, TI€HEPHUPYIOIUX TEIUIOBYX0 SHepruto. B
HEKOTOPBIX ClIydasX TeKydas Cpefa, NepeAarolas TEMJIOBYIO 3HEPruro, Takas ke, 4TO U
TETUIOAKKYMYJIUPYIOIIAsl Cpena, M HaXOOUTCS C Hel B MPOTOYHOM coobimeHnn. B sTtom npumepe
B HEKOTOPBIX CIIy4assX MOXET OTCYTCTBOBATb IMPOMEKYTOUYHBIA KOHTYp TEILIONEpenayu, u
TEIUIOAKKYMYJIMPYIOIIAsl CPeAa MOXKET NOJIydaTh TEIUIOBYK) 3HEPTrHI0 HEMOCPEACTBEHHO OT
YCTQHOBKH, BbIpaOaThIBAIOLIEH TEIUIOBYKD OSHEPrUI0, dYepe3 eIWHCTBEHHBIH  KOHTYP
TeruIonepenaun. TerioBble 3JEKTPOCTAHLIMM MOTYT HaXOAUTHCS B TEIUIOBOM COOOIIEHHUH C
cucteMonn 702 aKKyMyJHpPOBaHHUs TEIUIOBOH DJHEPrUUM 4Yepe3 OAUH WU  HECKOJBKO
TEIUIOOOMEHHUKOB, HO B HEKOTOPBIX BapHUaHTAax BBINOJHEHUs M KaKAOH TEIUIOBOH
3JIEKTPOCTAHLIUU HCIOJB3YETCs] OTAENbHBIH TEIIOOOMEHHHUK, 4YTOOBI COEIUHUTH TEIJIOBYIO
3JIEKTPOCTAHLMIO C cucTeMOor 702 akKyMyJIMpOBaHUs TEIUIOBOM SHEPIruu. B HEKOTOPBIX Cciyuasx
5TO MO3BOJIAET N00ABJIATh WM yAAIsATh U3 cucTeMbl 800 HECKONBKO MCTOYHHKOB TEIUIOBOH
SHEPTrHU MO Mepe HEOOXOAMMOCTH.

[0121] B HekoTOpbIX BapuaHTax BBINOJHEHHS BCIIOMOTraTeNnbHasi cuioBas cucrema 802
MOXeT OBITb COeAMHEHa ¢ cHCTeMOl 702 akKyMyJUpOBaHHs TeruioBoi sHepruu. Cucrema 702
AKKyMYJINPOBAHUSI TEIUIOBOW 3HEPTUM MOXKET BBIOOPOYHO MOAABATh TEIUIOBYIO SHEPTHIO BO
BCIIOMOTaTEJIbHYK CHJIOBYKO cucTeMy 802, KOTOpas MOXET HCIONb30BATh TEIUIOBYK) 3HEPTHUIO
Iy BBIpAOOTKHM SHEPrHM, HAmNpUMep, Uil OOeCTHeYeHHs] 3JIEKTPOIHEPrHeld OTHOro WU
HECKOJIbKHMX siIepHbIX peakTopoB 704, 706, 708. B HEKOTOpBIX Ciy4asx BCIOMOraTesbHAs
cmioBas cuctema 802 MoxkeT obecrednBaTh BO3MOYKHOCTb SHEPTETUIECKOH YCTAHOBKH K IYCKY
0e3 muTaHMA COOCTBEHHBIX HYKI OT SHEPrOCHUCTEMbl OJHOMY WJIM HECKOJIBKHM SIIEPHBIM
peakropaM. DTO MOXET O0ECIeYHTh SAepHBbIE PEAKTOPbI BBIACICHHON MOIIHOCTBIO B Cllydae
OTKJIFOYEHUSI JIEKTPOSHEPTUH WIIH MIPU 3aIyCKE sIIEPHOTO PEAKTOPa, JaXe KOra 3JI€KTPUIECTBO
U3 DJIEKTPUUECKON CEeTH HENOCTYNHO. DJTO o0ecrnednBaeT AAJbHEHINYI0 pa3Bs3Ky SAEPHBIX

PE€AaKTOpPOB OT HEAACPHBIX 00BEKTOB QJICKTPOCTaHLIMU U obecrieynBaeT pa3BA3Ky OT
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anekTpudeckoit cetu. Koneuno, BciomorarenbHasi cuioBas cuctema 802 MoxkeT oOecreunBaTh
pe3epBHOE MUTAHHE sl JIOOOM M3 3JIEKTPOCTAHLMH, T'€HEPUPYIOIIMX TEIUIOBYIO SHEPTHIO,
cucreMbl 702 akKyMyJUpPOBaHHs TEIUIOBON SHEPTMU WM JIOOOH APYrod CHUCTEMBI, KOTOpas
U3BJIEKAET BLITOAY U3 HENPEPBIBHOIO PE3EPBHOIO MUTAHUS.

[0122] Cucrema 702 akkyMyJUPOBaHUs TEIJIOBOM 3HEPrUU MOXKET HAXOIUTHCS B
TEIJIOBOM KOHTakTe ¢ cuctemoit 710 mpeoOpa3oBaHusi SHEPTHU, KOTOPasi MOKET BbIpabaThIBATh
SHEPTrUI0 Uil BHEUIHEH HAarpys3kH, Kak ONHCAaHO Bblle. BO MHOrux ciydasx Ajsi BHELIHEH
Harpy3ku 716 Tpebyercsi muOO TemyIoBasi SHEPTUs, JUOO SJIEKTPUYECTBO, JIOOOE U3 KOTOPBIX
MoxeT obecrieunBaThes cucteMon 710 mpeoOpa3oBaHus 3HEPTUH. B HEKOTOPBIX CiTydasix cucTeMa
710 mpeoOpa3oBaHus SHEPTUH MPeodpa3yeT TEIVIOBYIO SHEPTHIO B 3JEKTPUYECKYIO, HAIIPUMED,
MOCPENCTBOM MaporeHeparopa u TypOuHbl. OIHAKO B HEKOTOPBIX clydasx cucrema 702
AKKyMYJIUDOBaHHUsl TEIUIOBOM OJHEPIMM MOKET TNOAAaBaTh CXKATbI M HarpeTbld ras
HETIOCPEACTBEHHO B TYpOMHY W HE WCIOJb30BAaTh MApOTre€HepaTop, KOTOPBIH OOBIYHO
UCTIONIBb3YETCS B TYPOUHHOMN 3JIEKTPOCTAHLIHH.

[0123] Hanpumep, cuctema 702 akkyMyJIHPOBaHUs TEINIOBON SHEPIruu Uiam cucrema 710
npeoOpa3oBaHMsl SHEPTUM MOTYT HCIIOJIb30BaTh TEINIOAKKYMYJIHPYIOIIYIO Cpeny AJisi Harpesa
pabouero rasza, Takoro Kak, HampuMep, a30T, aproH in Boxopoxa. Paboumii ra3 MokeT ObITh
HarpeT U CXkaT, Hampumep, A0 4 atMm, uiad 5 atMm, uiad 6 aT™M, HO B HEKOTOPBIX BapUaHTax
BBINOJIHEHUS €T0 IaBJIEHHE COCTaBIsAeT Huxke 4 atM. Pabounii ra3 MoskeT ObITh HarpeT, Harnpumep,
1o 600 °C, 650 °C, 700 °C, 725 °C umu 750 °C wunu Oosee. Pabouuii ra3 MOKET IMOAaBaTHCS
HETOCPEICTBEHHO B TypOMHY, a 3aTe€M ra3 MOXET PacUIMpSTbCS U NPHUBOAUTH B JBIDKEHHE
TypOuHy. B HEKOTOpBIX BapHaHTaxX BBIMOJHEHUs] TypOMHA paboTaeT Mo mHuKJIy bpaiitoHa wmm
pereHepaTuBHOMY LUKy bpaiitona. CTeneHb NaBIeHUs ra3a MOXHO BBIOUPATh U PETYJIHPOBATH
sl moBblIeHus: 3¢ ¢ ekTuBHOCTH 1uKiIa bpaditona. KoHeuHO, MOKHO HCIONB30BaTh APYTUe
paboume ras3pl, TakhMe KaK HECMEIIMBAIOIINECS COJIM, KOTOpbIE HCHApSIIOTCS MpH padoueit
TEMIIePaType U MOTYT UCTIOIB30BATHCS ISl TPUBEACHHS TYPOUHBI B IEHCTBHE.

[0124] ®ur.9 unnrocTpupyeT BapHaHT BBIOJHEHUS WHTETPUPOBAHHON SHEPreTHYeCcKon
cucrembl 900, B KOTOpOW aToMHasi TerwioBasi syekTpoctannus 200 obecredynBaeT TEIIOBYIO
SHEPTUI0 AJI TeIUIOaKKyMyJIupyouieil cuctemsl. Cienyer NOHUMAaTh, YTO HECMOTPS Ha TO, YTO
MPOWJLTIOCTPUPOBAHA OJTHA aTOMHAsI TETUIOBAst dJiekTpoctanus 200, mis oOecrieueHus TeTUIOBOM
sHepruei cuctemsl 702 aKKyMyJIMPOBAHHS TEIUIOBOH SHEPTUU MOTYT ObITh OOBbEANHEHBI IBE WIIN
Oonbliee KONUYECTBO ATOMHBIX TEIUIOBBIX SJEKTPOCTAHUMA W / WIM APYTUX TEIUIOBBIX
snexTpoctanimi. Cucrema 702 akkyMyJUpOBaHUS TEIUIOBOM 3HEPrUH, B CBOK O4Yepenb,

o0ecrieunBaeT TEIIOBOM HHEPTUe OHY WM OOJIbIIee KOJINYECTBO Harpy30k 510, KoTopbie MOTYT
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BKJIFOUYATh BbIPA0OTKY 212 »Hepruu, LEHTPAIM30BAaHHOE TeIUIOCHaOXkeHue 514 wnmm
NPOMBIIIJIEHHbIE TEIJIOBbIe Harpy3ku 512. B HekoTopwix ciydasx Harpyska 510 moxer ObITh
OTHOCHUTEJIbHO HHU3KOM B TEUYEHHUE HECKOJbKMX JHEM uiau Henenb, U cucrema 702
AKKyMYJIMPOBaHHUsl TEIMJIOBOM 3HEPrHMM MOXET CTAaThb HACBILIEHHOW Mo Temiay. To ecTs, cucrema
702 akKyMyJIMpOBaHHMS TEIUIOBOI SHEPTUU MOKET ObITh HE B COCTOSIHUH MOJy4YaTh KaKoe-THOO
JOTIOJIHUTEbHOE TEIJIO OT aTOMHOW TEIUIOBOM 3JIEKTPOCTAHLMU WJIN APYTUX MOAKIIOYEHHBIX
UCTOYHUKOB TeIUIoBOM »Hepruu. COOTBETCTBEHHO, TEIUIOBas JHEPrus, TIeHepupyemMas
YCTAHOBKOM, TEHEPUPYIOLIEH TETJIOBYIO SHEPTHIO, MOXKET OBbITh HAIIPABJIEHA B KAKOE-TTHOO Ipyroe
BCIIOMOTaTebHOe yCTpoiicTBo 902 moTpelieHus Temia, KOTopoe 00eceYnBaeT MpEeUuMyLIeCTBO.
B HekoTOphIX Ciyyasix M30BITOYHOE TEIUIO COpachIBaeTCs B aTMOC(Epy; OJHAKO B HEKOTOPBIX
ciy4dasix W30BITOYHOE TEIUIO CBEPX TOrO, YTO TEIUIOAKKYMYJIMPYIOIIasi CHUCTeMa CHocoOHa
MOJIy4YHUTh, MOKHO HUCIIOJIb30BATh JJIsl IPYTUX MPOLIECCOB, TAKUX KaK, CPEAU MPOYEro, HapuMep,
ONPECHEHUE BOABI WJIU TPOU3BOACTBO BoAopoaa. KoHeuHo, 45151 BCnOMOraTeibHbIX yCTPOHCTB 902
noTpeONeHns] Terula MOKET TOAAaBaThbCs TEIUIOBAs JSHEPIHs JAaXKe B TEX Ciydasx, KOTraa
TEIUIOAKKYMYJIMPYIOLIAsl CUCTEMa He HachllleHa. Hanmpumep, Temnosast 3Heprusi OT UCTOYHUKOB
TEIUIOBOM SHEPTUH MOXKET MOJABAThCs KakK B cucTteMy 702 akKyMyJIMPOBaHUs TEIJIOBOU SHEPTHH,
TaK U OJHOBPEMEHHO HCIIOJNb30BATHCS JJIsI BCIIOMOTATENbHBIX YCTpoicTB 902 morpelneHus
TeIuIa.

[0125] Otu BciomoraTenbHble yeTpoticTBa 902 motpebieHus Teria MOTryT MOJy4aTh 4YacTh
TEIUIOBOM SHEPrMu A0 TOro, Kak TeruioBas »Heprust Oynmer pocraBieHa B cucrtemy 702
AKKYMYJIMPOBAHHS TEIUIOBOH SHEPTUH, WJIK MOTYT BHIOOPOYHO MPUHHMATh BCIO TE€HEPUPYEMYIO
TEIUIOBYIO HEPTHUIO, HAIIPUMED, KOTAA TEIJIOAKKYMYJIHPYIOIIas CUCTEMA 3aI10JIHEHA MTOJIHOCTBIO,
WA KOTJa BCIIOMOTaTeNIbHOE yeTpoicTBO 902 moTpedsieH s Teria cuuTaeTcst 0ojiee BBICOKON U
Jy4lUIed LEeNblo Al TeIUIOBOM SHEPruH, YeM XPaHeHHUe TEeIUIOBOM 3HEpruu AJisl MOCIEAYIOIIEro
VCIIOJIb30BaHUSI.

[0126] B HexoTOpBIX BapHaHTaxX BBINOJIHEHUs cucTeMa 702 akKyMyJIMpPOBaHUs TEILIOBON
SHEPrHM PacroyiokeHa Bblme cucTeMbl 212 Beipabotku sHepruu. Hampumep, cucrema 702
aKKyMYJINPOBAHUS TEIUIOBOH SHEPTUH MOKET OBITh MOCTPOEHA Ha XOJIME, TAK YTO OHA HAXOIUTCS
BBILIIE IO BBICOTE, Y€M YCTaHOBKa 212 BBIPaOOTKH 3HEPTUH. DTa KOHCTPYKLHS HCIOIB3YET
NPEeUMYIIeCTBA KOMOMHUPOBAHHOTO PEXKUMA aKKYMYJIHPOBAHUS SHEPTUH MyTeM OOBEIUHEHUS
TEIUIOBOM 3HEPrUM M [AABJICHMsI U3-332 CUJIbI TSDKECTH B PACIHOJIOKEHHBIX HHXKE MO MOTOKY
cHCTEMax H3-32 U3MEHEHHUsl BbICOThl. KOMOMHMPOBAHHBIA PEXUM aKKyMyJHPOBAHUS SHEPTUH
yBEJINYMBAET OOIIYIO IJIOTHOCTh Hepruu. Hampumep, B TMNMUYHON mapoTypOWHHON cHCTeMe

TpeOyeTcsi OOMH WM HECKOJbKO HACOCOB MJIsi NPOKauku padoueill Tekyuel cpeabl uepes
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TypOuHHYIO cuctemMy. Hacocsl 0OBIMHO UMEIOT pa3Mepsbl, MO3BOJISIOLINE BBIIEPKUBATH MHKOBBIE
HArpy3kd, M BBIOMpAIOTCA U YIOBJIETBOPEHUs TPeOOBAaHMII K TNHMKOBOW HAarpyske IyTeM
nepexaunBaHusi padouell Tekyuell cpenbl B OousblieM O0ObEME B €OUHMIYYy BPEMEHHU uepes
TypOuHHYIO cucteMy. Onupasich Ha CUITy TSDKECTH, CUCTEMa MOXKET OTIPABIISATh AOMOJHUTEIbHOE
TEIJIO Yepe3 MaporeHepaTop, a 3aTeM B XOJIOAWIBHUK. B HEKOTOPBIX BapUAaHTaX BBIMIOJHEHUS 5Ta
KOHCTPYKIUSI MOXKET YMEHBIIUTb TpeOyeMblil pa3Mep OIHOTO WM HECKOJBbKHX HACOCOB WIIH
UCKJIFOYUTh OJTUH HJTH HECKOJIbKO HACOCOB MapOTYPOUHHON CHCTEMBI.

[0127] B HexkoTOpbIX BapuUaHTaxX BBINOJHEHMs CYLIECTBYIOIIWE B HACTOSIIEE BpeMs
3aIUTHBIE OOBEKTHI MOTYT OBITh MOAXOAALIMMH JJIsl CTPOUTENBCTBA ATOMHBIX TEIUIOBBIX
3JIEKTPOCTAHLMH, NMPEeIHA3HAYEHHBIX U1 COSAUHEHUs C TEMJIOAKKYMYJHPYIOLEH cucremMon. B
HACTOSIIIEE BPEMsI CYIECTBYET MHOXKECTBO IUIOIIAOK SAEPHBIX PEAKTOPOB, KOTOPBIE OOIBIIIE He
SKCIUTYaTUPYIOTCS] MJTM JTOJKHBI OBITh BBIBEIECHBI M3 SKCIUIYaTallUU M MPEKPaTHTh paboTy. DTH
OOBEKTBI MOTYT Ha3bIBATHCS 3a0POIIEHHBIMH OOBEKTAMH, YTO B HOMEHKJIAType ATEHTCTBOM IO
OXpaHe OKPYKAIOLIeH Cpenbl ONpenensieTcs KaK HEABUKUMOCTb, PacUIMPEHHE, MOBTOPHOE
UCTIOJIb30BAHHE WITH Pa3BUTHE KOTOPOH MOKET OBITh 3aTPYJHEHO HATUYHEM HIIH OTEHIUAIbHBIM
NPUCYTCTBHEM  OMNACHOTO, TOKCHYHOTO WJM  3arpsisHsromiero  BemectBa.  OOBEKTSHI,
NPEACTABJSIIOIUE COOOH CHATBIE C HKCIUTyaTallH siA€PHbIE PEAKTOPBl - 3TO OAMH W3 THIIOB
¢duznueckux 0OBEKTOB, NOAMAJAIOIINX IO/ ONIpeeIeHNe 3a0pOIIEHHOrO 00BEKTA.

[0128] Tem He MeHee, sinepHble 3a0poOlIEHHbIE OOBEKTHI OOECIEUMBAIOT HECKOJIBKO
NPENMYLIECTB U CHCTEM U CIIOCOOOB, PACKPBITBIX MJIM OMMCAHHBIX B HACTOSINEM TOKYMEHTE.
Hanpumep, Ha 3a0poLIeHHBIX OOBEKTaX SAEPHOI JHEPreTUKH YK€ €CTh CTPOMTENIbHBIE
KOMMYHHKAIIMH, TaKW€ KaK JIOPOTH, WH)KEHEPHbIe CEeTH (HampuMmep, JIMHUHU 3JIEKTpornepenad,
KaHAJIN3aLMs], BOOOCHAOKEHHE U T.J1.), O€30MaCHOCTh MPaHUI] OOBEKTA, 3AIIUTHBIE COOPYIKEHHS,
TpyOBl, KJTaMaHbl, BCIOMOTAaTEIbHbIE TOCTPOIKY U T.71. MHOTHE U3 STUX KOHCTPYKLUN MOTYT OBITh
MOBTOPHO MCMOJB30BAHBI AJI1 aTOMHOM TEIJIOBOU 3JIEKTPOCTAHLIMY, YTO 3HAYUTEIIbHO COKPALIAET
BPEMsI U 3aTPAThI, HEOOX OIUMBIE [Tl CTPOUTENBCTBA M BBOAA B SKCIUTYATALIMIO ATOMHOH TETJIOBOM
3JEKTPOCTAHLIUH.

[0129] MHorue simepHbie 3a0polneHHbIE OOBEKTHI HUMEIOT 3alIUTHBIE KOHCTPYKIIHH,
MpeNHAa3HAYEHHbIE [JIs1 Pa3sMELIEHUsl SEPHOrO PEAKTOpa BBICOKOrO IABJIEHUs, TAaKOro Kak
aerkoBoaHbIli  peaktop («JIBP»). OTu 3amuTHBIE KOHCTPYKLMH CIHPOEKTHPOBAHBI  C
TpeOOBaHUSIMH, HAMHOTO BbIIIIE TPEOOBAHMUH K 31U THBIM KOHCTPYKLIUSIM JJI1 aTOMHBIX TETIOBBIX
3JIEKTPOCTAHIUN HOBOT'O MOKOJIEHHUS, MHOTHE U3 KOTOPBIX pabOTAOT MPU OTHOCUTENbHO HU3KUX
nasieHusAX no cpasHeHuro ¢ JIBP. Cucrema 702 akkymMyJupOBaHUsS TEIUIOBOM SHEPIMHU MOXKET

OBITH PACIONIOKEHA yIAJIEHHO OT 3a0pPOIIEHHOTO SIAEPHOTO OOBEKTa M B TETUIOBOM KOHTAKTE C
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ATOMHOMU TEIUIOBOM 3JIEKTPOCTAHLIMEHN, KAK OMUCAHO B HACTOSLIEM JTOKYMEHTE, HallpuMep, 4epes
KOHTYpBI TeIUIoNepenaroliel Tekydel cpeapl. B 3aluTHON KOHCTPYKLIUH MOKET ObITh CO31aH
MIPOXOJ, MO3BOJIAIOIIMMN TEIUIONEPEAAOIIEH Cpene BbIXOAUTb W3 3AIUUTHONH KOHCTPYKLUUU H
JOCTaBJIATh TEIJIOBYIO SHEPTUI0 B cucTeMy 702 akKyMyJIHpPOBAaHMs TEIUIOBOM 3HEPIUH, KOTOPast
PacnoyIokeHa YAAJIEHHO OT SIAePHOr0 OObEKTA.

[0130] CymecTByromasi KOHCTPYKLUS 3alIUTHON OOOJIOYKHA MOXKET OBITh BBITIOJHEHA C
BO3MOKHOCTBIO Pa3MEIICHUs] OJHOW, ABYX WM OOJbLIEr0 KOJHYECTBA ATOMHBIX TEIUIOBBIX
aJeKTpocTaHmii. Hampumep, B OHONW KOHCTPYKLIMM 3aIUTHOW OOOJIOYKH MOXKET OBbITh
MIOCTPOCHO HECKOJIBKO SIIEPHBIX PEAKTOPOB, KOTOPBIE UMEIOT OOIIYI0 KOHCTPYKLHMIO 3aLIUTHON
00OJIOYKH, CUCTEMbI OOpaIeHHst ¢ TOIUIMBOM M APYrHe KOMIOHEHThl. KOHCTPYKIMS 3alUTHON
000JIOYKH MOXKeET OBITh pa3fefieHa Ha JBa WM OOJIbIee KOJUYECTBO PEAKTOPHBIX MOMEIEHHH
JUIsl pa3MEIIEeHHs] HECKOJIBKUX SIAEPHBIX PEAKTOPOB M COMYTCTBYIOLIETO BCHOMOTrAaTENbHOTO
oOopynoBanusi. JlBa wnm OoJbliee KOIMYECTBO SIAEPHBIX PEAKTOPOB MOIYT COBMECTHO
UCTIONIb30BaTh, CPEIU MPOUEro, 30HbI XPAHEHUsS TOIUIMBA, MOJCHCTEMBI, CHCTEMBbI 3aMPaBKH /
BBITPY3KH TOIJIMBA U3 aKTUBHOM 30HBI PEAKTOPA U CUCTEMBI OUMCTKH TOIUIUBA.

[0131] B HEKOTOPBIX Cllydasx sKeJaTeJIbHO, YTOOBI SIIePHBINA peakTop padboTat Ha TOJTHOU
MoITHOCTU. CUCTEMBI U CITOCOOBI, ONMUCAHHBIE B HACTOSINEM JOKYMEHTE, TO3BOJSIIOT SIAEPHOMY
peaKkTopy MOAAEPKUBATh HETPEPBHIBHYIO pabOTy Ha IMOJHOW MOIIHOCTH MyTEM OTCOEIWHEHHS
AEPHOTO PEaKTOpa OT CHUCTEM AaKKyMYJIMPOBAaHUs TeIlja M BbIPAOOTKM 3SHEpruu. SnepHbli
pPeaxkToOp MOXKET HENPEPBIBHO MOAABATh TEIUIOBYIO SHEPTHIO B TEIUIOAKKYMYJIUPYIOLLYIO CUCTEMY,
pasMep KOTOpOM MOKET OBbITh TaKOW, YTOOBI XPaHHTb U OOecrne4YrBaTh OOJbIIEe KOJIUYECTBO
SHEPIHH, YeM MOXKET 00eCeuuTh sinepHblil peakTop. Takum oOpa3oM, siaepHbI PeakTOp MOXKET
MEAJIEHHO «3apsiKaTh» TEIUIOAKKYMYJIHUPYIOLIYIO CUCTEMY ¢ TedeHUEM BpeMeHU. B ciydae, ecnu
SIIEPHBIA PEAKTOP FeHEPHPYeT H30OBITOYHOE TEIIO, KOTOPOE TEIUIOAKKYMYJIUPYIOIIasi CHCTEMA He
MOXET TPUHITh, H30BITOYHOE TEIUIO MOXKET OBbITb OTBEAEHO W HCIIOJB30BAHO IS
BCIIOMOTaTEJIbHBIX L€, TAKUX KaK MPOMBILJIEHHOE TEXHOJOTHYECKOe TEIUIO, MPOU3BOACTBO
MIPECHOU BOABIL, MPOU3BOACTBO BOAOPOAA UJIH AJIs1 HEKOTOPBIX APYrUX NMOJe3HbIX Lenel. KonedHo,
B Ka4yeCTBE AJbTEPHATHUBBI WJIHM JOMOJIHUTENBHO, W30BITOYHOE TEIIO MOXKHO cOpachiBaTh B
atMocdepy.

[0132] @ur.10 uzobOpaskaeT UIUTIOCTPATUBHBIA BAPUAHT BBIMIOJHEHUS WHTETPUPOBAHHON
SHEPreTHYECKON CUCTEMBI, UMEIOIIEH aTOMHYIO TEIUIOBYIO 3JeKTpOCTaHIUK0 200, COEAUHEHHYIO
¢ cucremoii 702 akKkyMyJIMPOBaHHSI TETIOBOM SHEPTUU. J{ONOTHUTENbHbIE THOPUIHBIE UCTOUHUKU
1002 sHeprum, Takue Kak BETPOBAas SHEPIUsl, COJHEYHAs SHEPrusi, reoTepMaibHasi SHEPIHUs,

OHEPIrus BOJH UJIN APYTrHUe BO30OHOBJISIEMbIE UICTOYHUKH OHEPIrur TaKXE MOKET OBITD COCAUHCHDI
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¢ cucrteMor 702 akkyMyJuMpOBaHMsS TEIUIOBOM sHepruu. Kak mokas3aHO, aTOMHasl TemjaoBas
snekrpoctanus 200 pacrnonoskeHa BHyTpu rpaHuiisl 210 saeprHoro oovekra u 3AIl, B TO Bpems
KaK OCTaJbHblE CHCTEMBl, Takue Kak cucrema 702 akKyMyJIMpOBaHMs TEIJIOBOW 3HEPrUH U
cucrema 212 mpeoOpa3oBaHuUsi SHEPTHH PACIIONOKEHBI 3a mpenenamu rpaHuibl 210 sgepHOro
obwexra u 3AIL

[0133] TpamuuuOHHOE TIPUMEHEHHWE AaTOMHBIX 3JIEKTPOCTAHLMUHA - MPOU3BOJCTBO
snekTposHepruu. OnHAKO MHOTrHME HOBble aTOMHble dJjekTpocTaHiuu [V noxoneHus
CIPOEKTHUPOBaHbI C TeMIeparypaMu Ha Bbixone Bbimie 500 °C, 4yTO 3HAUWUTENBHO BBIIIE, YeM
TEMIIePaTyphbl Ha BBIXOJE U3 JIETKOBOAHBIX peakTopoB (JIBP). CrnenoBaTenbHO, MOTEHUMANIbHAS
INPUMEHHUMOCTb 3TOIO BBICOKOKAYECTBEHHOI'O TeIlIa BBIXOAUT AaleKO 3a pPaMKU MPOU3BOACTBA
3JIEKTPO3HEepruu. B 5TOH NPOWIUIIOCTPUPOBAHHONW apXUTEKType siAepHb peaktop 200
UCIIOJIb3YETCs] B Ka4eCTBE MCTOYHMKA TeIIa, KOTOPOE HAIpPABIsETCs B OTAEIbHYIO cuctemy 702
AKKyMYJIMPOBAaHUs TEIUIOBOM 3HEPIHM, KOTOpas pPAcHoJiOKEeHa 3a mpenenamMu rpanHuusl 210
saepHoro oOwvekTa. B momonHeHne k CBOOOAHBIMU OT yIJIEpOAa HIIM TOYTH CBOOOJHBIMH OT
yriepoga BbIOpOCAMH B COYETAHHMH C XapaKTEPUCTHMKAMHU HOBBIX SIAEPHBIX PEAKTOPOB,
rapaHTUPYIOIIUX HEPaclpOCTpaHEHHE JEeJSAIIUXCA MaTepuajoB, O5Ta MHTErpUpPOBaHHAs
apxutekTypa sHeprocuctembl 1000 obecnieunBaeT MHOKECTBO TMOJIE3HBIX (DYHKIMIA, TAKUX Kak:
(1) cHmwkeHue 3aTpaT Ha peakTop M OOLIYI0 CTOMMOCTb CHUCTEMBI, (2) obecrnedeHne ruOKoro
CJIeZIOBAHUS (3a HArpy3Koii) B 3aBUCUMOCTH OT CITPOCA HA 3JIEKTPOIHEPTHIO, & TAKKE «CIIETOBAHUS
3a MPUOBLIBIOY B CETSAX C OOJIBLIMM TPOHUKHOBEHHEM BO30OHOBIISIEMBIX HCTOUHUKOB SHEpruy; (3)
obecnieueHrne BBICOKOTEMIIEPATYPHOI'O TEXHOJIOTHUECKOrO TeIUla MO KOHKYPEHTOCIIOCOOHOH ¢
NPUPOHBIM Ta30M IIEHe, YTO B HacTosiiiee Bpemsi HeBo3MokHO ¢ JIBP, u (4) obecneuyenue
MOJIy4€HUs] BOLOPOJA NOCPEACTBOM BBICOKOTEMIIEPATYPHOTO 3JIEKTPOJIM3A.

[0134] DT BO3MOXXHOCTH TMO3BOJISIFOT PE3KO COKPATHTh BBIOPOCHI yriiepoaa B
MPOMBILUIEHHBIX IPOLIECCaX M TPAHCHOPTHOM CEKTOPE, Ha KOTOPbII B HACTOsIIEE BpeMms
NPUXOAUTCS TPUOTU3UTETBHO 75% MUPOBBIX BBIOPOCOB MTAPHUKOBBIX I'a30B.

[0135] OnHO W3 TeKyIMX MPENATCTBHHA NMPU BBIOOPE aTOMHBIX 3JIEKTPOCTAHIHMH - 3TO
3aTpaThl HAa IPEABAPUTENBHOE CTPOUTENBCTBO U IMLIEH3UPOBAHUE, CBSI3AHHBIE CO CTPOUTEIBECTBOM
U 3aIyCKOM aTOMHOW 3yeKTpocTaHuud. OOHUM W3 OCHOBHBIX (DAaKTOPOB POCTa 3aTpar IpH
CTPOUTENILCTBE aTOMHOM 3JIEKTPOCTAHLIMU SIBJISIETCSl HE Cama siiepHasl TEXHOJIOTHs, a, CKOpee,
CTOMMOCTh KPYITHOMACIITAOHBIX CTPOUTENBHBIX MPOEKTOB, PETYIHUPYEMbIX CTPOTUMH SIIEPHBIMU
crarnapramu. ClieqoBaTesIbHO, OJTHO U3 CAMbBIX OOJIBIINX OOEIaHU MO CHIKEHHIO KalTUTATbHBIX
3aTpaT He 00s3aTeNbHO B TEXHOJIOTUYECKOM IPOrpecce CaMOro peakTopa, a B KOHCTPYKLIUU

SJIEKTPOCTAHIMU. 3a CUET 3HAYUTEJBHOIO VIPOINEHUS M YMEHBIICHHs O0beMa M CJIOKHOCTH
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NPOEKTa CTPOUTENLCTBA HA SAEPHOM OOBEKTE, KAaK OMMMCAHO B HACTOSILIEM JOKYMEHTE, OCHOBHBIE
(akTOpBl 3aTpPaT, CBS3aHHBIE CO CTPOUTENBCTBOM THIIOBBIX aTOMHBIX 3JIEKTPOCTAHLIUHN, PE3KO
CHIDKAIOTCA. B pasiuuHBIX BapuaHTax apXUTEKTYpbl, ONMUCAHHBIX B HACTOSILIEM JOKYMEHTE,
aTOMHAsl 3JIEKTPOCTAHLMST M OOBEM IMPOEKTa CTPOUTENBCTBA ATOMHOH 3JEKTPOCTAHIIMU
COKpAIIEHbI 1O CaMOH MPOCTOH (GOPMBL. YIPOLICHHBIH PEAKTOpP CTAHOBUTCS MPOU3BOJUTEIEM
TETJIOBOM SHEPTUU U UMEHYETCsl B HACTOSIIIEM JOKYMEHTE aTOMHON TEIUIOBOM 3JI€KTPOCTaHIIHEH.

[0136] B HexOTOpBIX BapHaHTAaX BBITOJHEHUS WHTEPQEc MEXIy aTOMHOW TEIUIOBOH
SJEKTPOCTAHLMEN M OCTAJIbHONW 4YacTbK) HHTErPUPOBAHHON OHEPreTHUYECKON CHUCTEMBbI
npeacTaBisieT coOOW  TEIUIOOOMEHHMK, a OCTajJbHBIE KOMIIOHEHTbI CHUCTEMBI IIOCHE
TEIUIOOOMEHHHKA (PYHKLHMOHAJIBHO M TPOCTPAHCTBEHHO OTAENEHBl OT AaTOMHOH TEIUIOBOH
3NIEKTPOCTAHIMHU. B 3TOH apXHUTEKType aKKyMyJISITOP TEIJIOBOH HEPTUU U HesiiepHbIE OOBEKTHI
3JIEKTPOCTAHIINY, BKJIFOYAsi CHCTEMBI IPEOOPa30OBAHUS SHEPTUH, TOCTPOSHBI H SKCIUTYaTHPYIOTCS
B MEHEE PEryJIMpPyeMON, MeHee TOPOroil U MOJHOCTBE) KOMMEPLIUAIN3UPOBAHHOM Cpefe.

[0137] TemnoakkyMyJupyrolell CHUCTEMbl HA paCIUIABJIEHHBIX COJISIX OTHOCHUTEIBHO
HEIOPOTM M BO MHOTHMX CllydyasX Ha MOPSAOK JAelLIeBle, YeM AaKKyMyJATOpPbL, U JOCTUIIIU
KOMMep4YecKkoil roroBHocTH B MacmTadax ['Br-u. [lopxonsimue TemiOaKKyMyJTHUPYIOLIEH
CHUCTEMBI B HACTOsIIIl€E BPEMs UCIIONb3YIOTCS ISl MOAEPKAHNS KOHLIEHTPUPYIOLEH COTHEUHOM
sHepretuku. bonee Toro, ouenp HeOombimas 30Ha 3AIl Bo3MokHa Osaronmapsi MPEBOCXOIHBIM
npenMyLiecTBaM 0e30MaCHOCTH OMUCAHHBIX B HACTOALIEM JOKYMEHTE YCOBEPIIEHCTBOBAHHBIX
SIEPHBIX PEAKTOPOB, YTO MO3BOJISIET PACIIONATATh 3TH PEAKTOPbI OJIMKE K MOTPEOUTENSAM TeIua.

[0138] OnmcanHas MHTErpUPOBaHHASI YHEPreTUUECKAsl CHCTEMa TaK)XKe pellaeT APYTYIo
npoOjeMy, CTOSILIYK TMepen SAepHOW OJHEePreTHKOW Ha TeKyIIMX W Oyaymux pbIHKaX
sneKkTposHepruu. Hampumep, mo mepe yBeIMUYEHHs IOJIM 3JIEKTPOIHEPTHH, BbIpaOaThIBaEMOMN
MIEPUONMYECKA BO30OHOBJISIEMBIMH ~ UCTOYHUKAMU, HaOromaercs Oonbmiol  pa3dpoc B
3JIEKTPOCHAOKEHUHN C TEPENPOU3BONCTBOM, Kak mpaBujio, B nepuon ¢ 9:00 mo 16:00, xorma
COJIHEYHasl JHEPIHsl TOJKAET LIEHbI HA 3JIEKTPOSHEPTUIO 1O OY€Hb HU3KUX 3HAYEHUH UITH JJaxke 10
OTpHULATENbHBIX 3HadeHH. CoBpeMeHHble aTOMHbIE 3JIEKTPOCTAHLMM, KaK MPaBUIIO, UMEIOT
OTPaHUYEHHYI0 THOKOCTb OBICTPOrO CIIEOBAHMS 3a HArpy3KOW MW, B HEKOTOPBIX CIy4asx,
BBIHY>KAEHBI MTOJIEPKUBATH OTHOCUTENBHO BBICOKUH KO3 (UIIMEHT MOLITHOCTH ISl JOCTHIKEHUS
Hu3kol mpuBeneHHoi crommoctu sjekTposHeprun (LCOE). CrnemoarenbHO, naske eciu
aTOMHBIE 3JIEKTPOCTAHLIMU MOTYT YAOBJETBOPATh €KEAHEBHO MEHSIOLIEMYCsl CIPOCY Ha
snextposHepruro, ux LCOE yBenuuuBaercs, 4YTO 3aTpyJHsAE€T WM KOHKYPEHLUIO C
anbTepHATUBHBIMU TeXHOJOrusMHU. CoNeBO TEMJIOBON aKKyMyJISITOP MO3BOJIAET MHOTMM THUIIaM

ATOMHBIX TEIUIOBBIX 3JIEKTPOCTaHIMH padoTaTh ¢ ko3 duunentom momnoctu 100% (mnm oueHs
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ONMM3KUM K HEMY) M XPaHUTb SHEPTHIO B pe3epByapax AJIs aKKyMyJIUPOBAHUS TEIUIOBON SHEPTUH,
HaIIPUMED, COJIIHBIX PE3EPBYAPax, U MPOAABATD 3JIEKTPOIHEPTUIO B IEPUOBI, KOI1a CIIPOC BBICOK
U LI€Ha TOKE BBICOKA.

[0139] BaxHbIM (aKTOPOM CHIKEHHS BBIOPOCOB TAPHUKOBBIX Ta30B SIBIISIETCS
pacnpocTpaHeHue AekapOOHM3AIMM Ha JApPyrue INPOMBIIIIeHHbIE mnpoueccel. Ilorpebnenue
SHEPruM, B MEPBYK O4YEpenb B BHJE TEIJIa B 3TOM CEKTOpPE, OTPOMHO, MPU 3TOM OCHOBHBIMHU
NOTPEeOUTENSIMU  SIBJISIFOTCST He(TSHAsE M XUMHUYECKas MPOMBILUIEHHOCTH. MHTerpupoBaHHasI
SHEPreTU4YecKasl CUCTEMA, ONMCAHHAs B HACTOSIIEM TOKYMEHTE, C €€ BBICOKMMU TeMIEpaTypamMu
Ha BbIxozme ~ 510 °C - 540 °C wnm BbIlle U HOCUTEISIMU TEIJIa, COBMECTUMBIMH C 3THMU
TEMIIePaTypaMH, Aa€T BO3MOKHOCTB ITOCTABJISITh TEILJIO OOJIBIIOMY KOJIMYECTBY MOTpeduTeNneit 1o
Temmepatypbl okojio 500 °C, Hampumep, HedTemnepepadaThIBAIOIIUM 3aBOJAM, Pa3JTUYHBIM
XMMHWYECKHM 3aBOJIaM, 3aBOJAM IO MPOU3BOJACTBY KaJbLUHUPOBAHHOW COJBI, LEJUIFOJIO3HO-
OyMasKHBIM 3aBOJAM, TPEATIPUSITHSM IMHUIIEBOH MPOMBILILIEHHOCTH U ApyruM. CyIecTByeT TaKxke
OO0NBLION MOTEHIMAN ISl KOTEHEPAIMOHHBIX 3JIEKTPOCTAHINHN, IPOU3BOISIINX KaK TEIJIO, TaK U
3JIEKTPOSHEPTHIO.

[0140] TpaHcnopTHBIH CEKTOp OTBEYAET 3a BTOPYK IO BEIWMYMHE JOII0 B MHUPOBOM
noTpeONeHnH »>HEPruy TOCJe NPOMBIIIJIEHHOTO MpOou3BOACTBA. Jlo HenaBHEro BpEeMEHU
TpaHcropT paboTajn HMCKIYHUTEIbHO Ha OEH3MHOBOM TOIUIMBE, O€3 HCIOJNb30BAaHUS YHUCTON
ANEPHON DJHepruu B OTOM cekrtope. Curyauus MEHSeTCsl C HEJAaBHUM IOSIBIIEHUEM
SJIEKTPOMOOWIIEH, NMPUBOIUMBIX B JEHCTBHE AKKyMYJSITOPHBIMH OaTapesiMi W TOIUIMBHBIMU
aJeMeHTaMH, paboTaroIuMHu Ha Bojopoae. MHTerpupoBaHHast SHepreTuueckasi CUCTeMa, Takast
Kak ObLIa OmMHMcaHa B HACTOSIIEM JOKYMEHTe, MOKeT obecrnedynBaTh 00a 3THUX TMPOIYKTa
0e3yriepoqHbIMA U OKa3bIBaTh 3HAYMTEJIBHOE BJIMSHUE Ha JeKapOOHU3AIMIO TPAHCIOPTHOTO
CeKTopa.

[0141] MHTerpupoBaHHbIE SHEpPreTUYeCKHe CHCTEMbI, OIHCaHHblE B HACTOSIIEM
NOKYMEHTE, MOTyT T€HEpUpPOBaTb BOAOPOA C MCHOJB30BAHUEM BBICOKOTEMIEPATYPHOTO
3JIEKTPONIN3a M TeIUla. AKKYMYJIMPOBAHHAS TEIIOBAs YHEPTUS MOXKET ObITh MCMOJB30BAaHA JIS
NPOM3BOJCTBA Napa U3 BOJBL, IIPU STOM THOPUIHYIO S3HEPTHUIO, TAKYIO KaK 3JIEKTPHUUECTBO, MOJKHO
UCNOJIb30BaTh JJIsl MOBBIIIEHUs] TEMIlEpaTypbl B ayekTpojusepe a0 750-900 °C, nampumep,
NOCPECTBOM OMHYECKOTO HarpeBa. B HEKOTOPBIX BapHAHTAX BBINOJHEHUS TETNIOOOMEHHHKH B
3JIEKTPOJIM3EpE MOTYT PEKyNepHUpoBaTh TEIUIO U3 TOTOKOB BOAOPOAA U KHCIOPOAA, YTOOBI
YMEHBIINTh KOJHMYECTBO OMHYECKOH SHEPIHH HArpeBa, KoTopasi HeoOXoauMa AJisl MOIAEPIKaHUsS
TEMIIEPaTypPhl 3JIEKTpOIU3epa Npu TpeOyeMoi TeMrepaTtype WM B HEKOTOPBIX CIy4asx BbIIIE

MOPOrOBOr0  3HAYEHMs] TeMmrmeparypbl. bonee TOro, oOmnucaHHble HHTETPUPOBAHHBIC
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SHEPreTUYeCKUe CUCTEMbI MOTYT OJJHOBPEMEHHO BbIPa0aThIBaTh KaK 3JIEKTPUUIECTBO, HAIIPUMED,
IUIS 3apANKH aBTOMOOMIIBHBIX aKKYMYJISITOPOB, Tak U Bogopoa. Hampumep, koraa snekTpuyecTBo
He TpeOyercs, reHepupyemasi TeIUIOBas HSHEPrusi MOXET HCIIONb30BaThCs U BBIPAOOTKU
JOMOJIHUTEIBHOTO BOIOPOAA U XPAHEHHUs BOJOPO/A AJIS pacpenesieHust Ha OONbIINe PacCTOSIHUSA,
KakK 3TO ceiuac nenaercs ¢ OeHsnHoM. B otimume ot akkyMmynmpoBaHus Teruia B Macmrabe I BT,
MPOJOJIKUTENIBHOCTD KOTOPOrO OrPaHUYEHA YacaMU U OTHOCUTEJIBHO KOPOTKUMHU PACCTOSHUAMHU
TPAHCIIOPTUPOBKH, BOJOPOA MOXKET XPAHUTHCA TOPa3sAo IOJblIe W TPAHCIOPTUPOBATHCS HA
Oonburne paccrosiHusi. ClenoBaTeNbHO, MHTETPUPOBAHHAS JHEPTETHUECKAsh CHCTEMAa MOXKET
HCIIOJIb30BAThCS Il MPOU3BOACTBA BOAOPOAA, KOTOPBIM MOXKHO XPAHUTh B TEUEHUE JIUTENbHBIX
NEPUOZOB BPEMEHH, NEPEBO3UTh Ha OOJIBIINE PACCTOSHHS U HCIOJIB30BAThH MO3XKE B KAYECTBE
VCTOYHHKA TOILINBA.

[0142] B HexkOoTOpBIX BapuaHTax BBINOJHEHUS aTOMHAasl TEIJIOBas 3JIEKTPOCTAHLUS U
UHTETPUPOBAHHAS SHEPreTHYecKas CHUCTEMa MOTYT ObITh COCOMHEHBI, HCKJIFOYUTEIBHO WU
YaCTUYHO, C YCTAHOBKOM JJIsl NPOU3BOJICTBA BOAOPOAA U MOT'YT IPUMEHATh ITPOLIECC 3JIEKTPOJIN3A,
KOTOPBIA HUCIONB3YeT JSJEKTPUYECTBO MJII pas3fdeNieHus BOAbI Ha BOAOPOA M Kuciopon. B
HEKOTOPBIX CIIydasX MHTErPUPOBAHHAS SHEPreTHUYECKAsi CUCTEMA MOKET MOCTABIIATH TEILUIOBYHO
SHEPrHI0 Uil TeHepUPYyeMOro Imapa, KOTOpeli OygeT HCHoJb30BaThCs B IpoIecce
NAapOBOAOPOAHOTO pU(OpPMUHTa MNPUPONHOrO Tasza. B  HEKOTOpPBIX clydasx IMpoLece
BBICOKOTEMIIEPATYPHOT'O 3JIEKTPOIN3a MPEACTaBiIsAeT co0oi mpouecc, B KOTOPOM 3HAYUTEIbHOE
KOJIMYECTBO SHEPTUU 3JIEKTPOJIHM3a MOXET OBITh OOECHEeYeHO 3a CUeT TeIula, YTO CHHIKAET
KOJITYECTBO 3JIEKTPOIHEPTHU U, TAKUM 00pa30oM, CHUXKAET 3aTPaThl HAa IPOU3BOACTBO BOAOPOIA.
B HeKOTOpBIX cyyasx B IPOLIECCE BBICOKOTEMITEPATYPHOIO SJIEKTPOJIN3A UCIIONb3YETCs TEII0Bast
SHeprus, uMeromas Temrepatypy okoio 800 °C, kortopas Moxer ObIThb oOecredyeHa
MHTEIPUPOBAHHOMN SHEPreTUYECKON CUCTEMOM, KaK ONMCAHO B HACTOSILEM JJOKYMEHTE.

[0143] ®ur.1]1 mnoxa3biBaeT MHTEPUPOBAHHYI »JHepreruueckyro cucremy 1100,
UMy siepHblii 6ok 1102, coolmarommiicss ¢ WHTerpupoBaHHbIM Onokom 1104
aKKyMyJIUpOBaHUs 3Heprun. MHTerprpoBannbiii 010k 1104 akkyMyIHpOBaHUS SHEPTUH, B CBOIO
ouepenp, coobmaercsi ¢ cuioBbiM OjiokoMm 1106, Cusosoit 6ok 1106 MokeT coolmarbes ¢
BHeINHeN Harpy3koil 1108. B cOOTBETCTBUM ¢ HEKOTOPBIM BAPUAHTAMU BBINOJHEHHUs], sIIEPHBIN
6mok 1102 comep kKUT OAMH WJIM HECKOJIBKO SIIEPHBIX PEAKTOPOB, TAKMX KaK aTOMHAsl TEIUIOBAs
3NEKTPOCTaHIMs, uMeromas rpaauny 1110 smepHOro oObBeKTa, OKPYKAIOLIYIO SAEPHBIN
o0opynoBaHue, Kak ObLIO OMUCAHO B HACTOsIIEeM NOoKyMeHTe. OJHa MM HECKOJBKO aTOMHBIX
TEIUIOBBIX 3JIEKTPOCTAHLIUN MOTYT OBITh BKJIIOUEHBI B siiepHbIi 0ok 1102 B kadecTBe ero 4acTy,

npruieM OAHa NI HECKOJIbKO aTOMHBIX TECIIJIOBBIX BHGKTpOCTaHHI/Iﬁ MOTYT OBITD COCOHHCHDBI C
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UHTErpUPOBaHHBIM OmokoM 1104 akkyMynMpOBaHUsI SHEPrMM M TOAJEPKUBATh CBOU
coOcTBeHHbIe OTAenbHble rpaHulsl 1110 spepHoro oObekra. MHTerpupoBansbiil Onok 1104
aKKyMYJINPOBAHUS SHEPTHH MOXET COCTOSTh U3 JFOOOTO MOAXOAALIET0 aKKyMYJIATOpa TeIUIa, Kak
OINMCAHO B HACTOSIIEM JOKYMEHTE, U MOXET BKJIKOYaTbh. HAIPUMEp, COJIAHBIE PEe3epByaphl, B
KOTOPBIX IJISi XPAaHEHMs TEIUIOBOH SHEPrMU NP CTaOWJIBHON TeMmIepatype Al MOJy4YeHUs
TEIUIOBOW 3HEPTHU OT SAEPHOro OJIOKAa HCHONb3yeTcs MaTepuan ¢ (Pa3oBbIM MEPEXOIOM.
HnrerpupoBanubiii 6510k 1104 akKyMyJHpPOBaHHS SHEPTUH, TAK)KE HA3bIBAEMBIH B HACTOSILIEM
JOKYMEHTE TEIUIOAKKYMYJUPYIOIIE CUCTEMONW WJIM CHUCTEMON aKKyMYJHPOBAHUS TEIUIOBOM
SHEpruu, OTnejieH or simepHoro Ojoka 1102 rpanumeit 1112, koTopass MOXKET ONMpPENEssIThCS
rpaauneiil 1110 sgepHOro oObekTa. B HEKOTOPBIX Cilyuasx OCHOBHAsS CBS3b MEXIY SAEPHBIM
6mokoMm 1102 u uHTErpUpoBaHHBIM OJ0KOM 1104 aKKyMyJHpPOBAaHUS YHEPTUH OCYLIECTBISETCS
OOHIUM WM HECKOJbKUMH TEIUIOOOMEHHHKAMHM, KOTOpPBIE MEpPeNaroT TEIUIOBYI) JHEPTHIO,
reHepupyemyro siiepabsiM Osnokom 1102, B mHTerpupoBaHHbli 050k 1104 akkymynupoBaHUS
SHEPruu.

[0144] MuTerpupoBanublil 0510k 1104 akkyMynnpoBaHHs SHEPTUH HAXOAUTCS B TETNIOBOM
coobmenuu ¢ cunoBbM Onokom 1106. TernmoBoe cooOmeHne MOXKeT ObITh 00€eCIeueHO OTHUM
WM HECKOJIbKMMU TETUNIOOOMEHHHKAMH, KOTOpPbIE BBIMOJIHEHBI C BO3MOXKHOCTBIO Mepenavu
TEIUIOBON SHEPrUH OT MHTErpupoBaHHOro Ojoka 1104 akkyMyJIHMpOBaHUS HEPTUU K CUIOBOMY
610Ky 1106. Cunosoii 610k 1106 MoskeT npeoOpa3oBbIBATH TEIUIOBYIO SHEPTHIO B 3JIEKTPHYECTBO,
HarpuMep, 3TO MOKET BBINOJHSITHLCS TYpOMHOH, Takol Kak maposas TypOWHA, WM CUCTEMOH
npeoOpa3oBaHKsl TEIUIOBOH HEPrHH HEKOTOPOro JPYroro THUMA B 3JIEKTPUUECKYI) SHEPTHUIO.
CunoBoii 6510k 1106 MOXKeET UCTIOIB30BATh TEIUIOBYIO YHEPTHIO IJisi BBIPAOOTKH 3JIEKTPHUYECTBA
IUTsl IEpelayy Ha BHEIIHIOK0 Harpy3ky 1108, Takyro kak, Hanmpumep, 3JIEKTPUYECKast CETh.

[0145] ITo mepe TOro, Kak MHP OTXOIHUT OT YTOJBHBIX 3JEKTPOCTAHLHH, MO 000 13
MHOKE€CTBA MHOTOYHCJICHHBIX MPUYHH 000PYJOBAHHUE BbIBEIEHHBIX M3 SKCILTYaTallMU YTOJbHBIX
3JIEKTPOCTAHLMI MOXKET HMCHOJIb30BAaThCsl APYTMMH HUCTOYHMKAMM SHepruu. Hampumep, xoraa
YTOJIbHASI 3JIEKTPOCTAHLIUS BBIBOJUTCS U3 SKCIUIyaTalluy, 000pYAOBaHUE MOCTE KOTJIAa HE 3aBUCUT
OT HCTOYHHKA Terua. Hanpumep, TypOMHHBIA ONOK, pacmpeneNuTeNbHble YCTPONCTBA,
KOHJIEHCATOPBI, TEHEPATOPHI U SJIEKTPUIECKHE KaOeH BCe €Ile MOTYT HCIIOJIb30BATHCS C IPYTUM
HUCTOUYHUKOM TEIUIOBOH SHEPrHH. OTH LEHHbIE AKTUBBI, KOTOPbIE CTAHOBSITCA OECXO3HBIMU
aKTHBaMU IOCJI€ BbIBOAA U3 JKCIUIyaTalUU YTrOJIbHOM 3JIEKTPOCTAHLIMH, CO3JAI0T BO3MOXKHOCTb
s Apyroro Oe3yriiepofHOr0 HCTOYHHMKA TEIUIOBOW 3HEPTrUU TNPOJOJDKATH HCIIONB30BAThH
0ecx03HbIe aKTUBBI AJIs1 BBIPAOOTKH 3JIEKTPOIHEPTUH.

[0146] B cooTBeTCTBMYU C HEKOTOPBIMU BapHAHTAMH BBIMIOJHEHUS, OaJIAHC YISl CUJIOBOTO
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O50Ka 3JEKTPOCTAHIMU (HANPUMEpP, BCEro, UYTO HAXOAMTCS MOCTE KOTJIa B TEXHOJIOTHYECKOM
nporecce), BKIIF0YaeT 000pyI0BaHUE, TAKOE KaK KOPIyC KOTJIA, IIOABECHON Maporeperpesarelb,
TypOMHY BBICOKOTO JaBJIEHUs, IPOMEXKYTOUHbIE IIapONeperpeBaTeny, TYpPOHHY CpeIHEro
AaBJeHus, TypOMHY HU3KOTO MAABJIEHUs, KOHIEHCATOp, IUTATENIbHBbIE HACOCHI, J€a3paTophl,
NOJOrpeBaTed HUCXOAHOIO MPOAYKTAa, 3KOHOMAal3ep, TPajiupHIO, 3JIEKTPUYECKUI TeHepaTop,
TpaHc(hOPMATOPbl M CHCTEMY SJIEKTPONEpPeNadyH, a TakXKe COMYTCTBYIOIIUE TPYOONpPOBOIBIL
KOHTPOJIbHO-MU3MEPHUTEIIbHbIE TPUOOPBI U CPEACTBA YIMpPaBieHUs. DTU OECXO3HbIE AKTUBbI HE
3aBUCST OT UCTOYHHUKA TEIUIOBOM SHEPruH, KOTOpask MOXET IOCTaBJSThCS MHTETPUPOBAHHBIM
6mokoMm 1104 akKyMyJIMpOBaHUs SHEPTHU (HAIPUMED, TEIJIOAKKYMYJIHPYIOIIEH CHCTEMOH), KaKk
OTMCAHO B HACTOSIIEM IOKYMEHTE.

[0147] HuterpupoBansbiii 6ok 1104 akKyMyJIUpOBaHHS SHEPTUM MOXKET IOJTy4YaTh
TEIUIOBYIO SHEPTHIO OT JIFOOOro M3 psiia UCTOYHUKOB TEIUIOBOW 3HEPTHH, TAKHX KaK OHA WU
HECKOJIbKO aTOMHBIX TEIJIOBBIX 3JIEKTPOCTAHLUH, CONIHEYHAs TeIJIOBasl 3HEPrusi, reoTepMabHas
SHEPrHsl, BETPOBAs TEIUIOBAst SHEPTHS, SHEPT U BOJH K JTFOOO0H APYroil MOIX oAU reHepaTop
TENJOBOM 3HEpruu. B  COOTBETCTBUM €  HEKOTOPHIMH  BapHaHTaMM  BBINOJHEHMS],
UHTErpupoBaHHbIi Osok 1104 akKyMynupoBaHHs SHEPTUU MO3BOJSIET KOMOMHHUPOBATH JIFOOYIO
dbopMy TEIIOBOH SHEPrHMM W HCIOJB30BaTh ee ¢ Joboit (opmoit cunoBoro Omoka 1106,
ofecrnieurBasi TOMOJHUTENBHOE MPEUMYIIEeCTBO OTHeNeHus sigepHoro 6yoka 1102 ot cunmoBoro
6noka 1106.

[0148] Dra apxuTekTypa nmpeajaraeT MHOXKECTBO npenuMyinects. Hampumep, cyiiecTsyer
o0si3aTenbHOE OTHAeNeHue OT simepHoro Ojoka 1102 u Bcero obopynoOBaHHs, PACHOIOKEHHOTO
Janbllie B TEXHOJOTMYECKOM IMPOLIeCCe OT MHTerpupoBaHHOro Ojoka 1104 akkymynupoBaHHS
SHEPruH, eCTh T'MOKOCTb B COEAMHEHWH simepHoro Omoka 1102 ¢ cunoBbiM Onokom 1106.
Hanpumep, sinepromy Onoky 1102 He TpeOyercst coriacoBaHHS, C TOYKH 3PEHUS BBIXOIHOM
MOIIIHOCTH, ¢ CUJIOBbIM Ojokom 1106. SAnepueiii Omok 1102 moker padoTrarh Ha MOJHOH
MOIIHOCTH W TepelaBaTh TEIUIOBYKD SHEPrUI0 Ha HMHTErpupoBaHHbId Onok 1104
aKKyMYJINPOBAHUSI SHEPTHH, KOTOPBI 3aTe€M MOXKET O00eCle4YMBaTh TEIIOBYHO SHEPTHIO IS
NpUBENEHUs B elicTBUE TypOuH crtoBoro 6yoka 1106 mobbiM moaxoasimuM crnocodoM. Takum
oOpasom, padorta cunoBoro Onoka 1106 momHOCTRIO He3aBHCHMA OT padoTHI sIEPHOrO OJOKa
1102.

[0149] B cooTBETCTBUHM C HEKOTOPBIM BapUAHTAMH BBITIOJHEHUS, saepHbId Onok 1102
MoskeT padorath Ha 100% MOIIHOCTH, HO MOCKOJIBKY simepHbIil 6J0k 1102 oTneneH oT CUIIOBOTO
6noka 1106 unTerpupoBaHHbM OsokoM 1104 akkyMynupoBaHHs 3HEpPruu, cuiaoBoit 0jok 1106

HOJIHOCTBIO CIIOCOOEH CIIEIOBATH 33 HArPY3KOMH, B 3aBUCMOCTH OT CIPOCA Ha 3JIEKTPOIHEPTHIO.
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[0150] OnucanHas apxXUTEKTypa Takke MPUBOIUT K MpeuMyliecTBaM B 3(h(HEeKTHBHOCTH
NPOEKTHPOBaHUs. bonbliie HeT HEOOXOMMOCTH COTJIACOBBIBATH SIEPHBII PEAKTOP C KOHKPETHBIM
crioBbIM Os10koM 1106. Tunooii peakTop MOXKeT ObITh COEAMHEH C TUIIOBBIM CHJIOBBIM OJIOKOM,
YTO yCTpaHseT HeoOXOOUMOCTh B pa3paboTKe HOBOI'O peakTopa, YTOOBI MOIIHOCTD
COOTBETCTBOBAJIA MOIIMHOCTH KaXIOTO IPOU3BOJIBHOTO cuioBoro Onoka. Ilog TumoBeM
PEaKTOPOM MMOHUMAETCSI PEAKTOP JFOOON KOHCTPYKIIUH U JTFOOOH BBIXOJHOM MOIIHOCTH. THITOBOM
CHJIOBOH OJIOK OTHOCHUTCS K JIFOOOW KOHCTPYKIIMHU, Pa3MepPy, TUI U BBIXOIHOW MOIIHOCTH CUCTEMBI
npeoOpa3oBaHusl TEIUIOBOW SHEPTUH B HJIEKTPUUECTBO U BKIIIOYAET, HAPUMEP, MApOreHepaTop.

[0151] B HEKOTOpBIX BapHAaHTaX BBINIOJHEHUS WHTErpUpOBaHHBIA Onok 1104
AKKyMYJINPOBAHUS SHEPTUH MPeIHA3HAUEH ISl IPHEeMa BbIXOJHONW MOIIHOCTH SIAEPHOro OJoKa
1102 u mocTaBKM TEMJIOBOI SHEPTUU B COOTBETCTBUU C TpeOOBaHUsMH cuiioBoro 6yoka 1106. B
HEKOTOPBIX BApUAHTAX BBINIOJHEHUSI OINUCAHHAS APXUTEKTypa JOIMYCKAaeT KOMOWHAILIHIO
KOHCTPYKIMH C OIHUM WJIM HECKOJIbKUMH PEaKTOPaMH, KOTOPbIE TOJIKHBI OBITh COCAMHEHBI C
cwioBbIM OiokoM 1106. B xauectBe mpumepa, eciu cuiioBoMy 011oky Tpedyercst 1600 MBT mapa
IUIE TYPOWHBI, 3Ta MOTPEOHOCTh MOXKET OBITh yIOBJIETBOPEHA C MOMOIIBI) OJTHOTO PEaKTopa
MOIIHOCTEIO 1600 MBT, nByx peaktopoB MomHOCTBIO 800 MBT, 0gHOr0 peakTopa MOIIHOCTBIO
1200 MBT u oxHoro peakrtopa momHoCcTer0 400 MBT, u T.n. B HEKOTOpBIX Ciydasx
UHTErpupoBaHHbIi 0510k 1104 akkyMyIHpOBaHMs SHEPTUHN pabOTAET KaK arperarop MOIIHOCTH OT
YKa3aHHOTO OJHON WJIM HECKOJBbKUX KOHCTPYKLUI peakTopa, obOecreduBas, TEM CaMbIM,
ruOKOCTb, MAaCIITAOMPYEMOCTh 1, BO BpEMEHHBIX paMKax, He3aBUCUMOCTb COEIMHEHHS] CHIIOBOTO
Omoka 1106 ¢ OOHMM WM HECKOJbKHMH pPEaKTOpaMH, TMOJarasicb Ha HHTErPUPOBAHHBIN
sHepreTudeckuii 610k 1104 B kadecTBe Oydepa. DTO NOMOJHUTENBHO 00ECTIEYUBAET SIAEPHOMY
onmoky 1102 u cunoBomy Osioky 1106 BO3MOKHOCTH OBITH TMOJHOCTBEO Pa3deNIEHHBIMH U
HE3aBUCHUMBIMU C TOYKH 3pEHHs Ju3aiiHa, KOHCTPYKUMU H padoThl. JlONMOJHHUTENbHBIM
MIPEUMYLIECTBOM SIBJISIETCS TO, YTO APXUTEKTYPA MO3BOJISAET UCIOAb30BATh KOHCTPYKLHUIO C OTHUM
PEAKTOPOM, HaIpUMeEp, SJIEKTPOCTAHLUIO MOIIHOCTBIO 400 MBT, HCNONB3yeMyI0 B COYETAHUH C
HECKOJIbKIMH TUTIaMU 3Heprobsiokos (Hampumep, 400 MBt, 800 MBT, 1200 MBT, 1600 MBT,
2000 MBT, 2400 MBT 1 T.11.). B HEKOTOpPBIX BapHaHTaX BBINOJHEHHS MOXKET ObITh MCTUHHOE
HECOOTBETCTBHE MeXIy sinepHbIM Onokom 1102 u cunmoeiM Onmokom 1106, Hampumep,
peaxTopHbIii 670k 1102, koTopsrii Bbinaer 1600 MBT, MOXeT OBITh COSUHEH C CHIIOBBIM OJIOKOM
1106 momuocteio 1500 MBT. JIpyrumu ciioBamu, sigepHbIii 0510k 1102 MOXKET MMETh BBIXOIHYIO
TEIUIOBYK0 MOIIHOCTb, a CHJIOBOH Oyiok 1106 MOKeT MMeTh BXOIHYIO TEIUIOBYIO MOIIHOCTb,
KOTOpasi Ooybllle WJIM MEHbBIE, YeM BBbIXOJIHAs TEIUIOBas MOLIHOCTh snepHoro Omoka 1102.

JpyrumMu cioBamu, peakTopHbIil 650k 1102 MOkeT UMeTh MaCIOPTHYIO MOLTHOCTD, OTJIINYHYIO OT
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NACTIOPTHON MOIIHOCTHU cUJIoBOro Osioka 1106. B HacTosiIeM 1OKyMEHTE MaclopTHAs MOIIHOCTD
- 3TO JUIUTENbHAS BBIXOJHAsI MOIIHOCTh OOBEKTA MPHU MOJHOHN Harpyske. IlacmopTHas MOIIHOCTD
- 3TO OOBIYHO YHCJIO, 3aPETMCTPUPOBAHHOE PETYJIUPYIOLIMMH OpraHaMHu AJs KJIacCU(pUKALIU
BBIXOTHOW MOIIHOCTH 3JIEKTPOCTAHLUK, W OOBIMHO HM3MEpsIeTCsl B BAaTTaxX, MeraBaTTax WIN
rurasarrax. [Ipu nCTIoNp30BaHUM AJIs OMUCAHUS CHIIOBOTO Gstoka 1106 ero MoXHO HCIIONIb30BaTh
s 00O3HA4YeHHMsT MOLIHOCTH, BBOIMMOW B cuJioBOH Ojiok 1106, koTOpas MoeT ObITh
npeoOpa3oBaHa B 3JIEKTPUUECTBO, KOraa cujioBoit 010k 1106 paGoTaeT Ha MOJHON MOIIIHOCTH.

[0152] DTOT TN HECOOTBETCTBHUSI MOKET OBbITh HCIPAaBJEH CrOCOOaMHU, OMUCAHHBIMU B
HACTOSILIEM JIOKYMEHTE, HalpuMep, NMyTeM HCIIOJIb30BAHUS N30BITOYHON TETIOBON YHEPTUU IS
APYTUX LeNeH, MyTeM MacIITaOMPOBAHUSI HHTEIPUPOBAHHOTO OJIOKA aKKYMYJIUPOBAHHSI SHEPTHH,
U TUIAHUPOBAHMS aBAPUITHOTO OTKIIFOYEHHMS SIIEPHOH YCTAHOBKHU, B TO K€ BpeMs o0ecrednBast
Nojavy TEIUIOBOW SHEPTHUH Ha CHJIOBOH OJIOK W3 MHTETPHPOBAHHOTO OJIOKA aKKYMYJIHUPOBAHHUS
SHEpPruy, UM obecreunBas sinepHoMy Ooky 1102 BO3MOXKHOCTB 3apsiAKH WHTETPUPOBAHHOTO
6noka 1104 akKyMyJIUpOBaHHsI SHEPTUH BO BPEMsI TIOHM)KEHHOTO CIIPOCa Ha 3JIEKTPOIHEPTHIO, U
3TO JIMIIb HEKOTOphle M3 HUX. B HekoTopeix ciydasx cwioBod Onok 1106 moker ObITh
OTepaTHBHO MacIITaOUPOBAH 0 BBIXOAHOM MOLTHOCTH Hike 100% MOIIHOCTH, B TO BpeMsl Kak
snepHblii 610k 1102 mosker paborats Ha 100% pabodeit MOLTHOCTH.

[0153] AmnamormusbiM oOpa3zom, peakTopHbli Osok 1102 Moker OBITH COENUHEH C
MHTETPUPOBAHHBIM 0J10KOM 1104 akkyMyJIUpPOBAaHUS SHEPTUH, UMEIOLIIM HECOOTBETCTBHE MEXIY
MOIIHOCTBIO T€HEPUPOBAHMS TEIIOBOH SHEPruu sinepHoro 6joka 1102 1 TernoBol MOLTHOCTHIO
Omoka 1104 akkymyJupoBaHHs TEIIOBOHM SHeprum. pyrumu cioBamu, simepHbiii Oymok 1102
MOKET UMETb T'€HEPUPYIOLIYI0 MOIIHOCTb, KOTOpPask HIDKE aKKYMYJHUPYIOIIeH MOIIHOCTH OJIoKa
AKKyMYJINPOBAHUSl TEIUIOBOW »HEPTUU. B HEKOTOPBIX Clydasx TeHepUpYroInasi CIOCOOHOCTb
peaxkTopHOro 6JIoKa MOXKeT COCTaBIsATh opsinka 10%, 20%, 30%, 40%, 50%, 60%, 70% wumu 80%
OT aKKyMYJIMPYIOLIEeH CIOCOOHOCTH OJIOKA aKKyMYJIMPOBAHHSI TEIUIOBOW SHEPTHH.

[0154] B HekoTOpbIX ciyuasx simepHblil 6Jok 1102 BrIpabaThiBaeT TEIJIOBYIO SHEPTHUIO
NpU TeMIepaType, KOTopasi MOKET ObITh HEe MAeaNbHOH st cuioBoro Onoka 1106. B kauectse
npumepa saepHeii 0ok 1102 moxkeT obecieunBars Temriepatypy Ha Beixoae 500 °C, a cuoBomy
6moky 1106 moxker morpeboBaThcs map ¢ temmneparypoit 550 °C. B stux ciaydasx pedpuuut
TEMIIePaTypbl MOXKET ObITh BOCTIOJNHEH (1) MUKOBBIM pe3epByapoM, KOTOPBIH MOXET HarpeBaThb
TEIJIOAKKYMYJIUPYIOIYIO Cpeny a0 0Ooyiee BBICOKOH Temmeparypsl, (2) mobaBieHHEM
JOTIOJTHUTEIbHON TETJIOBOM SHEPTHH K Mapy Iepel ero MpOoXOoKAeHHeM uepes3 TypOuHsl, (3)
3amyckoM TypOuHsl ¢ 6onee HuzkuM KIIJI, nnu ucrnonp3oBaHreM Kakoro-audo APyroro pereHus

AJis1 YCTpaHCHUA HECOOTBETCTBUA TEMIIEPATYDP.
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[0155] B HeKkOTOpBIX BapUaHTaX BBIMOJHEHUs T'HOpUAHAS TEXHOJOTUS MOXKET
UCTIONIb30BAThCA Uil IOTIOJHEHUS TEIUIOBOI sHepruu sigepHoro 6moka 1102, Hanpumep, korma
cunoBoit 0ok 1106 TpeOyer Temmeparypbl napa Ha BXOZE BBILIE, YeM MOXET OOeCledHTb
anepHblil 650k 1102, anbTepHaTHBHAS TEXHOJOTUS, TAKOW KaK OMHYECKUH HArpes, MPUPOIHbIA
ra3, BOZOPOA WM KaKOH-THMOO Jpyrod HMCTOYHHUK OSHEPrHH, MOXET HCIOJNb30BAThCS JUIS
IOCTIDKEHUsI MAaKCHUMAJIbHOW TeMIepaTypbl mapa aisi pabotel cuyoBoro Osoka 1106 ¢
noaxonsmen 3G PeKTHBHOCTBIO.

[0156] B cooTBeTCTBMM C HEKOTOPHIMH BapHaHTAMM BBINOJIHEHUs], HCIIOJIb30BaHUE
0eCcX03HbIX aKTUBOB CHJIOBOrO Oyoka 1106 B MHTErpHpOBaHHOH SHepreTudeckoi cucreme 1100
BMECTE C aTOMHOM TEIJIOBOH 3JIEKTPOCTAHIIMEH 00eCcieunBaeT MHOTOYHCIICHHbIC TIPEUMYIIECTBA.
Hanpumep, 00BeKT yke 0no0peH U 3KCIUTyaTUPYETCsl, BBIOOP 00BEKTA YKE CIENaH, 3TO O3BOJISET
UCTIONIb30BaTh 000PYIOBaHHE HA COTHH MHJUIMOHOB JIOJUTAPOB IS TaJIbHEHIIIErO NCIIOIb30BAHHS
B Oe3yrneponHoil BbIpaOOTKE SHEPrHM, a HE CIHCHIBATD HA METAJUIONOM, M OOBEKT YKe
NOAKJIOUEH K Tepenaroied WHPPACTPYKType U TOAKIIOUEH K DSJIEKTPOCETH, a TaKXkKe
MPENOCTaBISAET APYTHe NPEUMYLIECTBA.

[0157] BseimeynomsiHyTOe O00CyXneHHe oObenuHeHus sigepHoro Osoka 1102 u
UHTErpupoBaHHOro 0oka 1104 akkyMyIMpOBaHUS SHEPTrUH ¢ OECXO3HBIMU AKTUBAMH YTOJIBHOTO
sHeprobnoka 1106 B paBHOI cTeneHH NMPUMEHUMO K OECXO3HBIM aKTHBaM MPUPOIHOIO Trasa.
ITockonpKy ra3oBasi JIEKTPOCTAHLNS BBIBOAUTCS U3 HKCIUTyaTaLUH IO JIIOOOH M3 MHOXECTBA
NPUYUH, CHJIOBbIE OJOKM 3THX 3JEKTPOCTAHIMH MOTYT HCIOJb30BAThCS MYyTEM COEIUHEHUS
cuioBoro 6soka 1106 ¢ uaTerpupoBaHHbIM 0710k0M 1104 akKyMynUpOBaHUSI SHEPTUH, KOTOPbIH
o0ecreynBaeT TEIUIOBYIO JHEPrHI0 Ui TPUBENEHUS B JeHCTBUE TypOMH Ta30BOH
snekrpoctaHimu. MaTerpupoBanubiii 610k 1104 akkyMynupOBaHUsSI SHEPTHU MOXKET MOJyYaTh
TEIUIOBYIO SHEPTHIO OT JIFOOOr0 M3 MHOXKECTBA PAa3IMYHBbIX UCTOUYHUKOB, TAKHX KaK OIUH WU
HECKOJIbKO SIEPHBIX PEAKTOPOB, COJHEYHas TEIUIOBas OHEpPrusi, BETPOBas JHEPIUs,
reoTepMajibHasi SHEPTUs, THAPOSHEPTHs WU OO0 NPYroi MOAXOASIIHUNA UCTOYHUK TETUIOBOM
SHEPruu.

[0158] B mekoToOpbIX ciydvasix, korma cuioBoMy Osoky 1106 TpeOyroTcs TemmepaTypbl
BBILIIE, Y€M BBIXOJHAsI TEMIIEPATypa HHTErPUPOBAHHOTO Ooka 1104 akKkyMyJIMpOBaHUS SHEPTHUH,
BBIBEZICHHAS! M3 SKCIUTYaTAllMM Ta30Basi 3JEKTPOCTAHLUS OyAeT MMEeTh NOCTYITHBIH HCTOYHHUK
NPUPOAHOrO ras3a, KOTOPBIM MOXKHO HCIONb30BaTh [JIs1 IOBBIIIEHUS TEMIEPaTyphl
TEIJIOAKKYMYJIUPYIOIel cpenapl win padodeld Tekydel cpenbl TypOWHBI, YTOOBI TOBBICHTH
s¢pPexruBHOCTL TYypOMHHOTO LUKIA. Kpome Toro, cam cumnosoti 6ok 1106 MoxkeT BeipabaThIBaTh

snexkTpodHepruro ¢ Oosee Hu3kuM KIIJ[ M3-3a HEONTHMAaIbHOTO NABJEHUS IMapa Ha BXOAE U
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OTBOJUTDH YaCTh N'€HEPUPYEMOH 3JIEKTPOIHEPIUU AJIA JOCTUXKEHUSI MAKCUMAJIbLHON TEMIIEPaTyPhI
BXOZSIIEr0 INapa M IIOCTENIEHHO TIOBBIIIATh CBOK 3()(PEeKTHBHOCTH MO Mepe YBEIUYEeHUs
TEMIIepaTyphl Napa Ha BXoJe 10 OoJiee naeambHON TeMIepaTyphbl ISl CUJIOBOTO OJIOKa.

[0159] B coorBeTcTBMM C HEKOTOPHIMH BapHAHTAMH BBINOJHEHUS, Ha 3a0pOIIEHHBIX
00BbeKTax NUMeeTCsl BO3SMOXKHOCTh HCIIONIB30BATh OECX03HOE 000pYyAOBaHUE MyTeM OOBbeIUHEHUS
€ro ¢ MHTErPUPOBAHHBIM OJIOKOM 1104 akKyMyJnupOBaHUS SHEPTUU U siAepHbIM Oyokom 1102,
Hcnonb3ys CymecTByOLIy0 HHYPACTPYKTYPY, JOCTYIHYIO Ha 3a0POLICHHBIX 00BEKTaX, MOYKHO
UCTIOJIb30BaTh BO BCEM OCTAJbHOM TPYIHBIH B MCIOJB30BAHUU OOBEKT, KOTOPBIA HEOOXOIUMO
BOCCTAHOBUTH M TPEBPATUTH B OE3YINIEPONHBIH OOBEKT MO MPOU3BOACTBY HEPTUU C rOpasno
MEHBIIMMHU 3aTPAaTaMH, Y€M IPU HOBOM CTPOMTENBCTBE, C MEHBUIMMH 3aTpaTaMU BPEMEHH U
3aTpar Ha JIMLEH3NPOBAHNUE U BBOJ B SKCILIYATALHMIO, H 3TOT OOBEKT MOXKHO PEKOHCTPYHUPOBATH
JUTs1 TIOJTyY€HHUs] MTOJIOKUTEIIbHBIX PE3YJIbTATOB.

[0160] Co ccputkoit Ha Pur. 12A uzobpakeHa HHTErpUPOBAHHASI SHEPTETHUYECKAsI CHCTEMA
1200 ¢ atomHo# TemnoBol 3nektpoctaHuuer 1202, B kadecTBe WIIIOCTPATUBHOIO MpUMeEpa
MOKA3aH PEAKTOp C HATPUEBBIM TEINIOHOCHUTEJIEM, OAHAKO CJIEAYET NPU3HATD, YTO C CUCTEMaMH U
ApXUTEKTYpPaMH, OIHCAHHBIMHU B HACTOSALIEM IOKYMEHTE, MOJKET OBITh MCIIOJIB30BAH SAEPHBIN
peakrop usroboro Tuma. PeakTop € HAaTPHEBBIM TEIUIOHOCHTENEM PACIOJNOXEH BHYTPH
panuannoHHOM yacTu 1204, KOTOPBINA COREPKUT AAESPHYIO 3aIUTHYIO 00onouky. I'paruna 1206
SIIEPHOTO OOBEKTA OKPYIKAET PaAMalMOHHYI0 YacTh 1204, a BHYTpH paguaunoHHOM yact 1204 u
rpanuisl 1206 simepHOro 00beKTa HaXOAUTCS MIPOMESKY TOUYHBIH TEIIOBOI KOHTYp 1208, koTophiM
B NPOMJUTIOCTPHPOBAHHOM IIPHMEpe NPEACTaBiIsAeT COOO HaTpueBbI KOHTYp. B HEKOTOpPBIX
peakTopax ¢ HaTPUEBBIM TEIUIOHOCHUTENIEM IPOMEXYTOUYHBIH TEIUIOBOH KOHTyp 1208
NPEANOYTUTENIbHEE IO  HECKOJIbKMM  npudnHaM. Hampumep, Hatpuiik u  Boma/map
B3aMMOJIEUCTBYIOT 3HepreTudecku. IIpomexxyrounbiii koHTyp 1208 B peakTopax ¢ HaTPUEBBIM
TEIUIOHOCHUTEIEM OOBIMHO HEOOXOAMM JUIsl OTHENIEHHsS] BBICOKOPAJMOAKTHBHOIO IEPBHYHOTO
HATpPHWsl BHYTPH KOpIlyca peakTopa C IMapoM, HampuMmep, B CJlydae paspbiBa TPYOBI
naporeneparopa. Hatpuii B mpOMEKyTOYHOM TEIJIOBOM KOHType 1208 akTUBHpYyeTCs] NOTOKOM
HEWTPOHOB TPHU NPOXOXKISHUH UYepe3 MEepBUYHBIN TermooOMeHHHK 1210, pacrnonoskeHHbIH B
koprnyce 1212 peakropa, U CTAHOBUTCSI palMOAKTUBHBIM, HO B rOpPa30 MEHbLIEH CTENECHU, YEM
NepBUYHBIN HaTpull B kopnyce 1212 peakropa.

[0161] B HekoTOpbIX BapHaHTax BBIIOJHEHMs SIIEPHOIO pEaKTOpa MEepPBUYHBIN
terutooOMeHHuK 1210 nepenaer TemIOBYIO SHEPTHIO OT MEPBUYHOIO HATPUEBOTO TETNIOHOCUTEIS
B Kopnyce 1221 peakTopa k HATPUEBOMY TEIUIOHOCUTENIO B IPOMEKYTOUHOM TEIJIOBOM KOHTYpE

1208. Bo mHOrux cny4asx NnepBHUHBIH TeruooOMeHHuK 1210 mpencrasnser coboif HaTpuii-
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HATPHEBBII TEIUIOOOMEHHUK. 3aTeM MPOMEXKYTOUHBIHN TeruioBol KOHTyp 1208 mMoxeT nepenaBaTh
TEIUIOBYIO SHEPIHI0 APYrOMy TEIUIOHOCUTENI0, KOTOPBIA B MPOWUIOCTPUPOBAHHOM IIPUMEpE
MOXET IMPENCTABIATh COOOH, HarpUMep, COJIb BHYTPHU IIPOMEKYTOUHOTO TeIIooOMeHHuKa 1214.
3areM CcONb IepefaeT TEIUIOBYIO JHEpPruto B cucreMy 1220 akkyMyJUpOBaHMs Terja MAJs
aKKYMYJMPOBAHHs U UCIIOJIB30BaHUs cucTeMoii 1222 nmpeoOpasoBanust sueprun. Cucrema 1222
npeoOpa3oBaHUsI SHEPTUH MOXKET CONEPIKaTh OIMH W HECKOJIBKO MaporeHepaTopos 1224 u onHy
WIN HECKONbKO TypOuH 1226 u koHpaeHcatopoB 1228, KOTOpbIE MOTYT HMCIOJB30BATHCS IS
BBIPAOOTKH 3jekTposHeprun. OnHUM U3 3G (HEKTOB MPOUILUTIOCTPUPOBAHHOTO MPOMEKYTOYHOTO
TEIIOBOro KoHtrypa 1208 sBisercs cCOXpaHEHUE pa3fesieHust MEKIy HATPUEBBIM U NapOBBIM
nukiaamMu. IIpomexxyTounelli TemnoBoll KOHTYp 1208 Takke CHMXKAET WIM NPENOTBpAIlaeT
AKTUBALIMIO COJIM OJlaromapsi pacrhoJiOKEHUIO COJIeBOro KOoHTypa 1230 Ha yaajlieHuu OT KopIyca
1212 sanepHOro peakTopa U aKTUBHOU 30HBI IIEPHOTO pEaKTOpa.

[0162] @wur.12B wu3obpakaeT WHTETPUPOBAHHYIO JHEPreTHUECKyr cuctemy 1250 ¢
ATOMHOW TEIUIOBOM 3yiekTpocTaHuuend 1202, B KOTOPON U3 apXUTEKTYPbl CUCTEMBI UCKIIIOYEH
MIPOMEKYTOUYHBIN TEIJIOBOW KOHTYp. Hanpumep, nepBUYHBIN KOHTYP TEIJIOHOCUTENS B KOpPIyCe
1212 peakTopa HaXOAWTCS B HETIOCPEICTBEHHOM TEIUIOBOM COOOIIEHUH C TEILIONEPENar0 M
koHTypoM 1230 cucrembr 1220 axkymynuposanust Tteruia. MckimroueHue NnpoOMEXyTOYHOIO
TEIUIOBOI'O KOHTYpPA YIPOIIAET KOHCTPYKLMIO, TPYOOIPOBO/IBI, KJIAaNaHbl U CHUXKAET CTOUMOCTb.
OTO JOCTUraercsi, 1o MEHbLIEH Mepe YaCTUYHO, ApXUTEKTYPOH COJIEBOM CHUCTEMBI, KOTOpPas
NOJTy4aeT TEIUIOBYIO SHEPrui0 OT MEPBUYHOro TersiooOMeHHHka 1210 B kopmyce siiepHOro
peaxkTopa, TeM CaMbIM MOAJEPKUBas Pa3AeICHHE MEXIy HATPUEBbIM KOHTYPOM M NapOBBIM
LIUKJIOM CUCTEMbI MPeoOpa30BaHUs SHEPTUH.

[0163] OnHako IOTOJHHUTEIBHBIM COOOpPaKEHUEM SIBJISIETCS HEUTPOHHAS AKTHUBALIUS
COJIEBOH CHCTEMBbl W3-33 TEIUIOHOCHTENs (HAampuMep, COJH), MPOXOISIIEero 4epe3 NMepBUYHBIHN
teruiooOMenHuk 1210 B kopryce 1212 peakropa.

[0164] @®ur.13A wu 13B umoCTpUpylOT BapHaHTbl BBIIOJHEHUS] KOMIIAKTHOTO
teruooomMenHnka («KTO») 1300, BBIMONHEHHOTO B COOTBETCTBHH C HEKOTOPBIMH BapHUaHTAMHU
BbINOJTHeHUs1. KommakTHbIH TeriooOMmeHHrK 1300 MOkeT mpeAcTaBisaTh COOOH TermI000MEHHUK
Ha T[I€YaTHOM CXeMe, IUIACTUHYATBIA TeIIOOOMEHHHK, (OPMOBAHHBIN IJIACTUHYATHINA
TETUIOOOMEHHUK WM THOPHIHBIA TEIJIOOOMEHHUK, B KOTOPOM JIB€ WJIM OOJIbIIEE KOJHUYECTBO
Cpel MPOTEKAarT MO MNPOTHUBOMOJIOKHBIM CTOPOHAM OJHOW WM HECKOJIBbKMX COEIMHEHHBIX
NJIaCTUH. TEeMJIOHOCUTENb MOXKET HAaXOAUTBbCS MOJ BBICOKMM [aBJIIEHHEM, HO B HEKOTOPBIX
BApUAHTAX BBIOJHEHUS OH HAXOAUTCS IOJ HU3KUM JaBiieHueM. Paboume Tekyuue cpensbl,

KOTOpPBIE B HEKOTOPBIX BapHUAHTAX BBIMMOJIHCHUA MPEACTABIIAIOT coboii HanI/Iﬁ " COJIb, MOI'yT
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IPOTEKaTh MO 0OEUM CTOPOHAM YKa3aHHOW OHOM MJIM HECKOJBKUX COEAMHEHHBIX TUIACTHH Yepes3
2D- umu 3D-kananel mactuH. 2D- mnm 3D-kaHajibl MJIaCTUH MOTYT OBITh BBINOJHEHBI C
BO3MOXKHOCTBIO TOJTyueHHs TpeOyeMOil TenIoBOH JUIMHBI U Nepenana aaBneHus. Mcnonbp3yemble
B HACTOSIIEM IOKYMEHTE HaTPHH M COJb OYAYT UCHONb30BATHCS B KAYECTBE MILTFOCTPATUBHBIX
pabounx texyuux cpen B KTO, nmpu 5TOM HaTpuil HCIONB3YyeTCs B KQUECTBE TETUIOHOCUTENSI B
AKTUBHOW 30HE PEAaKTOpa, a COJb UCIOJB3YETCsl B KAUECTBE TETUIOMNEPENArOLIe TeKydeil cpenbl
IUIsl TIEpEeHOCa TEIJIOBOM SHEPIHM 3a IpeAesbl KOpIyca peakTopa. B HEKOTOpBIX BapuaHTax
BeinosiHeHHss KTO ucnonp3yercss B COYETaHUH C SIACPHBIM PEAKTOPOM C HATPUEBBIM OACCEHHOM.

[0165] BnyckHoe otBepcTue 1302 st HaTpus BBIIIOJIHEHO PAIOM € ofHOM ctopoHoit KTO,
a BbIMyCKHOe oTBepcTHe 1304 nus HaTpus MOXKeT OBITh BBINOJIHEHO HAa IMPOTHBOIIOJIOKHON
ctopoHe KTO. B HexkoTOpbIX BapuaHTaxX BBINOJHEHUs! BIyckHoe oTBepctue 1302 nyst HaTpus
MOXeT OBITh PACIIOJIOKEHO PsIOM ¢ BepxHei noBepxHocThi0 KTO, a BeimyckHoe otBepeTue 1304
IUISL HATPHST MOKET OBITh PACIIOJIOKEHO PsiioM ¢ HIKHer nmoBepxHocThio KTO B ycTaHOBIEHHON
KOH(HUrypauuyu BHYTPH KOpIyca peakTtopa. B HEKOTOpPBIX BapHaHTax BBINIOJHEHHUS BITYCKHOE
orBepctue 1302 nys HaTpus MOXKET OBITH BbIIE BBIMyCKHOro orBepctHs 1304 nust Hatpus.
OpHako B ApPYrux BapuaHTax BbIMIOJHEHUs BIyCKHOe oTBepcTHe 1302 misi HaTpus MOXeT
HaxonuThes Ha r00oi cropone KTO wnu psimom ¢ Held, a BeinmyckHoe orBepcetue 1304 st Hatpust
MO3KET OBITh PAaCIOJIOKEHO PsSAOM MK Ha oboi apyroi cropone KTO. Bo mMHorux ciydasix
BIIyCKHOE oTBepcTue 1302 ny1st HaTpus U BbIyCckHOE oTBepcThe 1304 1 HATPUsT HAXOMATCS Ha
NPOTUBONONOXKHBIX cTopoHax KTO.

[0166] Briycknoe oTBepcTue 1306 aiist cotu MOKET OBITh PACMIONOKEHO HA OTHOW CTOPOHE
KTO 1300 wnu psimoM ¢ Heil, KOTopasi MOKeT ObITh CTOPOHOH, OPTOTOHAJIBHOW CTOPOHE,
BBINIOJIHEHHOM C BIIyCKHBIM oTBepcTueM 1302 anst Hatpus. BeinyckHoe otBepetue 1308 nuist conu
MOKET OBITh BBITIOJIHEHO HA TOMW K€ CTOPOHE, YTO M BIYCKHOe oTBepctue 13006 must conu st
pasMelieHus: TpyOOIpOBOIa CONISTHOTO KOHTYPA, KOTOPBIH MOKET BXOJUTh U BBIXOIUTh C OHOH U
TOM ke CTOPOHBI KopIyca peakrtopa. OnHako BiyckHoe oTBepcTue 1306 mist cou U BBIMYCKHOE
otBepcTue 1308 muist conmu MOTyT OBITh BBIMOJIHEHBI Ha pa3HbIX moBepxHocTsaX KTO 1300.

[0167] KTO 1300 mosxer ObITh cpopMHpPOBaH M3 psifa MapauieNnbHbIx miactuH 1310,
MMEKOLIMX MOBEPXHOCTHbIE KaHaBKU 1312, KOTOpbIE pacmoJIOXKEHbI PAAOM JPYr € JAPYroMm, ¢
oOpa3oBaHHeM psina KaHaJIOB, korma muiacTuHbl 1310 coenuuHeHbl BMecTe. IloBepXHOCTHBIE
kaHaBkd 1312 wmoryr ObITh BBITPaBiEHBl (POTOXMMHYECKHMM CHOCOOOM, MEXaHUYECKU
copMupoBaHbl MM C(POPMHUPOBAHBI C TIOMOIIBIO KakKOro-iudo JApyroro mporecca Ha
MOBEPXHOCTH IUJIACTUHBI, & MX pa3Mep U PAaCIHOJOKEHHE JOJDKHBI O0eCreYnBaTh KeaeMble

XAPaKTEPUCTHUKU IMOTOKA, TAKHEC KaK MAJIMHA TIYTH TPOXOXKIACHUA TeKy‘{eﬁ Cp€abl U Mnepenan
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JABJICHUSI.

[0168] Bo mHorux ciyvasix miactunbl 1310 coequHeHb! AU Qy3HOHHBIM COETMHEHUEM
APyr € APYroM, YTO IpPEACTaBiseT COOOH Ipolecc CBApKU B TBEPIOM COCTOSHHH, KOTOPBIN
BO3BpAINAECT COEJMHEHHUSIM MPOYHOCTb OCHOBHOTO MeTajula, OOEeCIeYMBAeT MPEBOCXOIHBIE
TETUIOTHPABINYECKUE XaPAKTEPUCTUKH U MO3BOJIAET ONTUMHU3HPOBATH KOHCTPYKIMIO 2D u /unn
3D kananos tekyueii cpeast uepe3 KTO 1300.

[0169] B HekoTOpbIX BapHaHTaX BBIOJHEHHUS PACHPENENUTEIb WIH KOJUIEKTOp (He
NIOKa3aHbI) MOTYT OBITh MPHCOEIUHEHBI K BIlYCKHOMY HJIH BBIITYCKHOMY OTBEPCTHIO JJISl TEKY4eH
cpenbl, uTo obecreunBaeT KaHan cooOmieHuss Tekyuedl cpembl uepe3 Bce cion KTO
OHOBPEMEHHO. B kauecTBe anbTepHATHUBBI IJIK B JOTIOJIHEHHE, MTOPTHI MOTYT OBITh BBITOJHEHBI
Ha 3Tane (GOopMUPOBAHUS IUIUTHI Ui o0ecreueHus: BCTpoeHHbIX kojuiekTopoB B KTO 1300. B
HekoTophIx ciydasx KTO 1300 moxker ObITh MOJyNMOPTOBBIM C KOMOMHAIMEH pacripenenuTenei
Y IOPTOB, KOTOPBIE COEUHEHBI KOJUIEKTOPaAMHU.

[0170] KTO 1300 moeT ObITh U3TOTOBJIEH U3 JIFOOOTO MOAXOISAIIETO MaTepHralia U IMETh
pasmep, MOIXOASAIIUHI I MPEAIoaraeMoro npuMeHeHus. Bo MHOrHX ciydasix TermooOMeHHHK
KTO 1300 moxeTr ObITh 3HAYUTEIBPHO MEHBIIE KOXKYXOTPYyOHOrO TEMJI00OMEHHHKA ISl TOTO 5K
npuMeHeHus. J[pyrumu cioBaMu, pU UCNONb30BAHUU B KopIyce siaepHoro peaktopa KTO 1300,
CIPOEKTUPOBAHHBIN KaK HATPUH-COJIEBON TEIIOOOMEHHHUK, MOXET ObITh 3HAYMTEILHO MEHbIIE,
YeM KOXYXOTPYOHBIH TEIUIOOOMEHHMK, BBINOJHEHHBI C BO3MOXHOCTBIO HATpPUIH-COJIEBOM
TEIJIoNepenayy, HUMEKOLIUN aHAJOTUYHBbIE BO3MOKHOCTH Iepefadyd TeIIOBOM JSHepruu. B
HekoTophix ciydassx KTO 1300 tpeOyeT mpuONU3UTENILHO B C€Mb pa3 MeHbIIE OObeMa, 4eM
COTOCTaBUMBbIN KOKYXOTPYOHBIH TETIOOOMEHHUK JJIsl aHAJIOTUYHOT'O IPUMEHEHUSI.

[0171] B mnpowunrOCTpUPOBAHHOM TIpUMeEpE TMEPBUYHBIA HATpUN MpOTEKaeT dYepes
OTKPBITBIE Ta3bl OT BIYCKHOro otBepctus 1302 nns HaTpus, oOpa3OBAHHOTO Ha BEpXHEH
NOBEPXHOCTH, BHHU3 4Yepe3 KaHaibl, oOpa3oBaHHbie Mexay mactiHamu B KTO 1300,
BBIITYCKHOMY OTBepCcTHIO 1304 11t Hatpusi, 00pa3oBaHHOMY Ha HiKHeH nosepxHocTH KTO 1300.
Conp moctymaer BO BmyckHOe oTBepctre 1306 mnms conmu U pacnpenessieTcss Mo XOJIOAHBIM
KaHaJaM 4epe3 pachpeeuTeNIu 1 IPOTeKaeT BBepX o kanajgam, obpazosanHbiM B KTO 1300, u
BBIXOIUT U3 BbIMyCKHOTro oTBepcTrsi 1308 mus commn. Kongurypanus, Takast kKak 31a, B KOTOPOi
ropsiarie TeKy4re cpenbl BXOAAT/BeIxoasT BOmM3M BepxHei wyactu KTO, a xonmomHble Tekyuue
cpenbl BXoaAT/BbIxonaT BOMu3u HikHel yactu KTO, ucnonb3yer npenMyIecTBa eCTeCTBEHHBIX
IIUKJIOB KOHBEKLIUH, YTOOBI CTUMYJIHPOBATh 3(pPEeKTHUBHBIIN MOTOK TEKy4eil Cpembl.

[0172] MoskHO yKka3aTh JONYCTUMBIA Iepernaj HAaBJeHUs, NpudeM Oojee HHU3KHE

nepenaabl AaBJICHUA OOBIMHO JKeJTaTeNbHbI AJIs1 CHUMKCHUS SKCITYyAaTallUOHHBIX pacXxoAaoB U
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NOBbIIEHNsT 3P(PEKTUBHOCTH LKA, B HEKOTOPBIX BapuaHTaxX BBINIOJHEHUS ITepernaj JaBIeHUs
Hatpust B KTO cocrasisier MmeHee npuOam3uTenabHo 6 GyHTOB Ha KB. mroiim (41,4 kIla), nnu meHee
npubnu3uTeNnbHO 5 GyHTOB Ha KB. moiiM (34,5 kIla), unu menee npubnnsnuTenbHO 4 GyHTa HA KB.
moiim (27,6 xIla), mim menee npubnusurensHo 3 ¢yHra Ha kB, mroim (20,7 xIla). Menbuit
nepenaja AaBlieHus OOBIMHO TpeOyeT KOPOTKOH JUIMHBI MPOTEKAHWs M HU3KOW BSA3KOCTH, YTO
HANpsIMyIKO BJIKSIET Ha OTOT KodpduuueHT Temonepenauu. IlageHue HaBieHUs MOXKHO
peryJarpoBaTh, M3MEHsIS [UIMHY MOTOKA, BSI3KOCTh TEKy4YeH Cpeibl W/WIU IMUPUHY MOTOKA, a HA
o0IIyr0 Teruionepenayy MOXKHO Tak)Ke BIUSTb, H3MEHsSS KOJHYECTBO CJOEB M IUIOIIAMb
TeIUIoNepenayu.

[0173] Tumnel MOBEPXHOCTHU TUIACTHHBI MOTYT OBITh aJalTHUPOBAHBI JJIsI KOHKPETHON LIEJN
U MOTYT OBITh BBIOJHEHBI C BO3MOXKHOCTBIO YBEJIHUYEHHS IOBEPXHOCTHOW IJIOTHOCTH H
k03 duLmeHToB Teronepenain, 1 MOTYT ObITh BBIMOJIHEHBI B BHIE pedep, MMEIuX JIrdoe
MOIXOJIAIIEe PACTIONIOKEHHE, TAKOe Kak 3y0uaroe, ei1ovyHoe wiu neppopupoBanHoe. KoHeuHo, B
HACTOSLIEM JIOKyYMEHTE BO3MOXKHBI U MPEAYCMOTPEHBI Apyrue KOMIOHOBKU. B couetanuu unu B
Ka4eCTBE aJIbTEPHATUBBL, MTPOXOABI MOTYT OBITh CO3AaHbI HEMOCPEACTBEHHO B IIACTHHAX JIFOOBIM
HOIXOAIINM CIIOCOOOM, HO B HEKOTOPBIX CIIyHasiX ¢ MOMOIIBIO (POTOXUMHYECKOTO TPABJICHUS.

[0174] ITpoxomel MOTYyT MMeTh JIIOOOH MOAXOASIUN pa3mMep U (POpMy IMOMEPEIHOro
ceueHMs. B HEKOTOpBIX BapHAaHTaX BBIMOJHEHUS CHOPMUPOBAHHBIE KaHAJbBI SIBJSIOTCS
NOJIYKPYTJIBIMU € pamuycoM mnpuOmmsuresapbio 0,5 mm, win npubmusurensHo 0,75 mw, win
npubamsuTensHo 1 MM, KoHEYHO, B COOTBETCTBHM € pacdeTHbIMH mapamerpamu noroka KTO
BO3MOJKHBI M APYTHE TMOAXOASIINE (OPMBI U pa3Mepsl MONEPEIHOTO CEUSHHUSI.

[0175] ®ur.14A wu 14B WUIOCTPUPYIOT OTHOCUTENBHYIO pPa3HHIY pPa3MEPOB
KOXKYXOTpYOHOrO HaTpuii-HaTpueBoro teroooOMeHHuka 1402 (Pur.14A) u HaTpHIA-COJIEBOTO
KTO 1404 (®ur.14B). [IpumeyatenapHO, 4TO KOXKYXOTPYOHBINH HATPUH-COJIEBOH TEIIOOOMEHHHUK
3HAYUTENBHO OOJIbINE, YeM KOXKYXOTPYOHBII HaTPUIl-COJIEBOH TEMIIOOOMEHHHK, TTOKa3aHHbIA Ha
Qur.14A.

[0176] ®Dur.14A uzobpaxkaer cxeMaTU4eCcKui BUL simepHOro peakropa 1400, uMeroiero
KOXKYXOTpyOHBIH  TermmooOMeHHUK 1402, mpegHa3sHaueHHBIH Uil HATPUH-HATPHEBOTO
teruiooOMeHa. Kak MOXHO BUeTh, HAaTpUii-HATPHUEBbIN TeTII000MeHHHK 1402 siBisieTCs] OHUM U3
caMbIXx OONBIIMX KOMIIOHEHTOB B Kopmyce 1406 peaktopa U SBISETCS OCHOBHBIM
KOHCTPYKTHUBHBIM (DaKTOPOM IPH TNPOEKTUPOBAHUM sfepHOro peakrtopa 1400. daxruueckw,
HaTpUN-HATPUEBbId TermiooOMeHHuK 1402, mo Oonblueil 4acTv, OmpenesnsieT BBICOTY KOpITyca
1406 peakTopa, 4TO, B CBOKO OuepeIb, BJIMsIET HAa OOLIMIA pa3Mep KOHCTPYKIHH 3aIlATHOU

000JIOUKHU U APYTHUX KOMIIOHCHTOB.
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[0177] Kpome Toro, 3KpaHUpOBaHHE HATPUI-HATPUEBOrO TeriooOMeHHnka 1402 cioxHO
U JIOpOTro, MOCKOJIbKY HaTpUN-HATPHUEBbIN TemIooOMeHHUK 1402 mpuMBIKaeT K aKTUBHOW 30HE
1408, rme OH TOJMy4YaeT OTHOCHUTENIBHO BBICOKYIO HEHTPOHHO-(QU3HUECKYI) aKTHBHOCTb.
DKpaHUPOBaHUE 3aTPYAHEHO M3-3a HEXBATKU MecTa B kopmnyce 1406 peaktopa u u3-3a pazmepa
teruiooOmennnka 1402. Tlpu 3ameHe KOXyXOTPyOHOrO HATPHIH-HATPHEBOrO TEINIOOOMEHHHUKA
1402 Ha K0KyXOTpyOHBII HATPUIH-COIEBOI TEIIJIOOOMEHHUK HEOOXOAMMO YYUTHIBATH CIEIYIOIIUE
cooOpakeHHsI: yCyryOmisieTcsi TeM, 4YTO HATPHH-COJEBOH KOXKYXOTPYOHBIH Term1ooOMEeHHHK
3HAYUTENBHO OOJbIe, YeM MPOWLIFOCTPUPOBAHHBIN HATPUH-HATPHEBBIH KOXYXOTPYOHBIH
TeruIooOMeHHUK 1402,

[0178] Bo MHOrMX THUIHUYHBIX KOHPUIYpalMsIX TeIIOOOMEHHass COJb HMEeT
npubmmsuTensHO B 100 pa3 Oonee HU3KYIO TEIJIONPOBOIHOCTD, YeM HaTpuid. CenoBaTeNbHO, OT
KOXKYXOTPpYOHOTO HATPHI-COJNIEBOTO TEIUIOOOMEHHUKa Tpedyercs TeriO0OMEHHHK, KOTOPBIM
3HAYUTENIbHO OOJIbINe, YeM HATPHUI-HATPHUEBOH TEIJIOOOMEHHHUK. B HEKOTOPBIX Clly4asix BBICOTA
HATPHI-CONIEBOrO TEIUIOOOMEHHHMKAa Ooyiee 4eM B [1Ba pas3a IMPEBBINAET BBICOTY HATPUH-
HATPHEBOTO KOXKYXOTPYOHOro TeriooOMeHHHKA. B HEKOTOPBIX CiTydasix MOXKET ObITh BBITOJIHO
UCTIONIb30BaTh HATPHH-COJIEBOH TEMJIOOOMEHHHK B T€X BAPUAHTAX BBIOJHEHHS, B KOTOPBIX COJIb
npeacTasisieT coboi pabouyro TeKy4yro Cpeay, HapuMep, B MHTErPUPOBAHHON SHEPTeTHYECKOM
CUCTEME, a COJIb SIBJIAETCS CPENOM MUl aKKyMyJIUPOBaHUs TEIUIOBOM SHepruu. biaropaps
UCIIOJIb30BAHHUIO HATPHUH-COJIEBOTO  TEIUIOOOMEHHMKA MOXKHO HCKIIFOUUTh TPaJAULHOHHbIA
IIPOMEKYTOYHBIN HATPUEBBIM KOHTYP, KOTOPBIN MOJY4YaeT TEIUIOBYIO SHEPTUIO OT TEINIOHOCUTENS
MEepPBUYHOrO KOHTYpa B kopryce 1406 peakTopa U nepenaer ee B COJIEBOM KOHTYpP BHE KOpIyca
1406 peaktopa. OgHako JFOOBIE MPEUMYIIECTBA, MOJyYaeMble OT UCKJIFOUEHUS TTPOMEKYTOYHOTO
HATPHEBOTO KOHTYpa, OBICTPO TEPSIFOTCS, MOCKOJbKY Kopmyc 1406 peakTopa DOJKEH OBITH
3HAYUTENBHO OoJbLIe (HarmpuMep, B 2 pas3a BbIlIe), YTOOBI OOJIErYUTh HATPUH-COIEBOH TETIIOBOM
KOXKYXOTPYOHBIH TEIUIOOOMEHHHUK. AHAJIOTHYHBIM 00pa30M, 3alUTHAs 000JI0YKA TAKKE JOJDKHA
OBITh YBEJIMUEHA B pa3Mepax, 4TOObI BMECTUTH Ooiee KpymHbIi kopriyc 1406 peakropa.

[0179] B HEKOTOpBIX BapHaHTaX BBITOJHEHUs TETNIOOOMEHHUK BHYTpHU Koprmyca 1406
peakTopa WrpaeT 3aMeTHYK pojib B pasmepe kopmyca 1406 peaxropa. IlyreM ymeHblueHUs
pa3mepa TermIo0OMEHHHKAa MOXKHO COOTBETCTBYIOIIMM 0O0pa3OoM YMEHBIIUTH pa3Mep KopIiyca
peakTopa. B HEKOTOpPBIX BapHaHTAaX BBIMOJHEHUS] KOMIIAKTHBIM TeriooOMeHHuk 1404
UCTIOJIB3YeTCsI B KaueCTBE MEPBUYHOTO HATPUN-COJIEBOTO TeIIoOOMeHHHKa B kopmyce 1406
peakropa.

[0180] Kak Bumuo Ha @ur.14B, omun wmm Heckompko KTO 1404 wmoryt ObITh

PacIonoKeHbl BHYTPU KopIiiyca peaktopa 1406 B MecTe, KOTOPOE€ HAXOAUTCS HA ONPEAEIEHHOM
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pacCTOSsHUM OT aKTUBHOM 30HBI 1408. B HEKOTOPBIX Cly4asiX pacCTOSTHUE SIBJIAETCS
3HAYUTENbHBIM C TOYKM 3PEHMs paJuallMOHHOro obOmyueHus. Hanpumep, uem panbie oT
aktuBHOM 30HBbI 1408 nHaxomutcs KTO 1404, tem MeHbliemy usiyueHuro noasepraercsa KTO
1404. Cnenosarensro, uem nanbine KTO 1404 pacrionokeHo or akTuBHOM 30HBI 1408, Tem
MeHbIe TpeOyeTcsl SKpaHUPOBAHMS Ul YMEHBINEHHS AKTHBALUH COJH B COJIEBOM KOHTYpE.
Kpowme toro, 6onbinee paccrostarie KTO 1404 ot akTuBHOM 30HbI 1408 yiydinaeT eCTeCTBEHHYIO
LUPKYJSALUK0 HaTpusi B Kopnyce 1406 peakTopa, Mpu 5TOM pasMmep LUPKYJSLUOHHOIO Hacoca
1410 moxeT OBITP YMEHBIIEH, TEM CaMbIM OOECIeurBasi JOMOJIHUTENBHYIO 3(P(eKTHBHOCTD U
IIPEeUMYILeCTBa B pa3Mepe. B HEKOTOPBIX cilydasix HCIOJIb30BaHNUEe OHOTO Ui Heckonbkux KTO
1404 B kopmnyce 1406 peakTopa TO3BOJIIET SIAEPHOMY pPEAKTOPY BbIpadaThIBATh OoOJbIIee
KOJINYECTBO TEIJIOBOM HEPTUU WIM YMEHBbLIATh €ro pasMepbl 0Oe3 ymepda sl KOJU4ecTBa
BbIpaOaTHIBAEMON TEIIOBOM YHEPTHH.

[0181] ITo cpaBHEHHIO C KOXKYXOTPYOHBIM TeruiooOMeHHUKOM 14402, n300pakeHHBIM Ha
@ur.14A, B KOTOPOM TEIUIOOOMEHHUK MPUMBIKAET K AKTUBHOW 30HE W, TIO3TOMY, HYXKIAETCS B
3HAYUTEJIbHOM 3KPaHUPOBAHUH ISl yMeHblIeHUs akTuBaunu Terionocutens, KTO 1404 umeer
HeOoNbIIue pa3Mepbl U YAAJIEH OT aKTHBHOW 30HbI 1408, 4TO CHIKAET CTemeHb TpedyeMoit
samutbl. Takum obpaszom, KTO 1404 mno3Bossier mpoeKTHPOBaTh OACCEHHOBBIM PEAKTOpP CO
3HAYUTENbHBIM YIIPOIIEHUEM aAPXUTEKTYpPbl, KOHCTPYKLUH, SKPAHUPOBAHU, TPyOOIPOBOIOB U
HeoOxonuMmbIxX 3aTpaT. B Hekoropbix BapuanTtax BbinoiHeHuss KTO ucnonsdyercs ¢ peakropom
OacceliHOBOro Tuma. B HEKOTOpBIX BapuaHTaX BBIIOJHEHHS peakTop OacCeHHOBOrO THIIA
npeacTasisieT coOol peakTop 0ACCEHHOBOrO THIA C HATPUEM. B HEKOTOPBIX ClTy4asix HATPUEBBIN
peakTop OacceitHOBOro THMa paboTaeT CoO CIEKTPOM OBICTPBIX HEHTPOHOB.

[0182] B HexkoTOpBIX BapuaHTaxX BBINOJIHEHUs AaBjieHue conesoro koHTtypa B KTO 1404
BBILIIE, YeM aaBiieHne B HarpueBoM koHType KTO 1404. Kak cnencrsue, moObie yreuku B KTO
1404 BBI3OBYT BBITEKAHHE COJM B HAaTpuUi. B HEKOTOPBIX Clydasx NPOAYKTHI PEAKLHUU
KOMOWHAIIMY COJTM U HATPHSI MOTYT UMETh TEHACHLIUIO 3aKynopuBath JF0Oble yreukn B KTO 1404,
TEM CaMbIM OOecCrieunBasi BHYTPEHHIOK 0€30MacHOCTh B CJIydae BBIXOJA M3 CTPOS KOMIIOHEHTa
KTO 1404. Kpome Toro, modbie noreHnuanbable yreukd B KTO 1404 moxet ObITh 0OHApPYKEHBI
B CHCTEMe 3aIlUTHOTO Tasa simepHoro peaktopa. Pasmep u pacnonoskenne KTO 1404 obnerdator
casrue u 3ameny KTO 1404, tem cambiM noBbimas 3pekTuBHOCTb 0OCITY)KUBAHUSI M 3aMEHBI
KTO 1404 o cpaBHEHHUIO C KOXKYXOTPYOHBIM TeTNIO0OMEeHHUKOM 1402,

[0183] B HekoTOpBIX BapHaHTaX BBIMOJHEHUS B SAEPHOM peakTope 0acCeifHOBOro THIa
MO>KHO Hcnonb3oBaTh Heckoiabko KTO. Kak onucaHo paHee, BIyCKHO€ OTBEpCTHE AJIsl HATPUs

MoxeT ObITh pacronoskeHo B KTO Bblle, a BBITYCKHOE OTBEPCTHE IJII HATPHUSI MOXKET OBITh
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pacrionockeH B KTO Hmke. BryckHOe W BBIYCKHOE OTBEPCTHSl Ui COJIM MOTYT OBITh
pacrionokerbl Ha ofHoW cropoHe KTO um moryr ObITh pacmojokKeHbl € BO3MOKHOCTBIO
NOBbIEHNsT 3(PPEKTUBHOCTH YCTAaHOBKH, TpyOompoBoga u Bo3MoxHOH 3ameHel KTO. B
HEKOTOPBIX BAPHAHTAX BBINOJHEHHS BIyCKHOE M BBIYCKHOE OTBEPCTHS Ul COJM MOTYT OBITh
obecrieueHbl KOAKCHAJIbHOW BITyCKHOH M BBIMYCKHOH TpyOoil. KoHe4YHO, BOZMOXKHBI U Jpyrue
KOH(HUrypaluuu, Takue KakK OTHENIbHble HEKOAKCHUAJbHbIE TPYObl, a TakXe APYrHe BapHAHTHI
PacnoyOKeHHs1 BIIyCKHOTIO U BBITYCKHOIO OTBEPCTUH MJIsl COJIM, KOTOPBIE MOTYT PaclojaraTbCs
Ha COCEeTHUX WJIM MPOTUBONONIOXKHBIX cTopoHax KTO 1404.

[0184] BeimyckHOe oTBepcTHE 1t HATpus U3 AByx wiu Oonee KTO moxer ciuBaThes B
OHO BBIIYCKHOE OTBEPCTHUE MJII HATPHsi, KOTOPOE BO3BpALIACT OXJIAKAECHHBbIN HAaTpUil B
aKTHBHYIO 30HY. biaromapsi MCIONb30BaHUIO COJM B KauecTBe pabodero Tena AUl MONyYeHUs
TEIUIOBOM SHEPrUM OT SAEPHOrO PeaKkTopa W Mepefadyu €€ B TeIUIOAKKYMYJIHUPYIOIIYI0 CUCTEMY,
YCTPAHSAIOTCS AOMOJHUTEIbHBIE HATPUEBBIE KOHTYPBI, YTO TAK)KE YCTPaHSET HEOOXOIUMOCTh B
OONBLINX HATPHEBBIX TPYyOaxX ¢ HATPUEBON MPOTHBONOXKAPHON 3aIUTON U SKPAHUPOBAHUEM, UTO
eme OOJbIIIE YIIPOINAET KOHCTPYKIUIO i CHUYKAET COMYTCTBYIOLINE PACXOMBL.

[0185] Xota mmmoctparuBHbiii KTO 1404 Obin onmcaH ¢ peakTopoM C HATPUEBBIM
OacceifHOM, 0COOEHHOCTH U MPEUMYIIECTBA, ONMCAHHBIE B HACTOSIIEM JJOKYMEHTE, MOTYT OBbITh B
PaBHOI CTENeHW NMPUMEHHMBbl K PEaKkTopaM APYruxX THUIOB. AHAJIOTHYHBIM 00pa3oM, XOTs B
OMMCAHHOM TEIUIOHOCUTENE B Ka4yeCTBE IpPUMEpa MCIOJIb3YETCsd COJb, 3TO SBJSIETCA
UJUTFOCTPATUBHBIM, IIPU 3TOM BO3MOKHBI IPYTHE CPEABI U TUIIBI CPEL.

[0186] @wur.15 wuso0pakaeT HMHTETPUPOBAHHYIO JHEPreTHYecKyr cucremy 1500,
MMEIOIIYI0 aTOMHYIO TEIJIOBYIO 3JIeKTpOocTaHuio 1502, koTopas COnep:KUT SAEPHBIN PEaKTOop
1504, BbipabateiBarommii Temio. AnepHblii peakrop 1504 HaAXOAUTCS B TEMIOBOM COOOINEHHH C
cucremoin 1506 akkymynupoBaHusi Temua. TemIOakKyMyJuUpYyrOINas CHUCTEMa HAXOAUTCS B
TerIoBOM coolmennn ¢ cucremoii 1508 mpeoOpa3oBaHusi SHepPTHH, KOTOpas COOOIIAaeTcs ¢
BHEINHEN Harpyskoi 1510.

[0187] AnepHbriii peakTop 1504, BbIpabaThIBAIOMINN TETIO, SIBJSETCS MO CYIIECTBY TAKHM,
KaK OMNHCAHO B HACTOALIEM IOKYMEHTE, MPH 3TOM OH MOXKET IMPEIACTABIATh COOOH simepHBIN
peakTop JrOOOro MOAXONAINErO THIA, M3BECTHBIM B HACTOSIIEE BPEMsl HIJIM KOTOPBIH Oyner
pa3padoran moske. Kpome Toro, simepHbiii peakrop 1504, BripaOaThIBAIOIIMI TETUIO, MOXKET
BKJIFOUATB SIIEPHBIN PEAKTOP JIFOOOr0 MOAXOAIIErO pa3Mepa, TAKOH Kak HeOOIbIIOW MOYIIbHBIH
pPEaKTOp, MHUKPOPEAKTOP M PEaKTOpP MOIMHOCTBIO 10 rurasart wiu Oosbiie. Kpome toro, B
MHTETPUPOBAHHON cHCTEME MpeoOpa3oBaHMs HHEPrHMM MOXKHO HCIIONb30BaTh OAWH WJIH

HECKOJIbKO PEaKTOPOB, KOTOPbIE MOT'YT OBITh PEaKTOPaMHU OAHOTO THUIA WM PEAKTOPaAMU Pa3HBIX
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TUTIOB U Pa3MepOB.
[0188] Snepueiii peaktop 1504 oxpyskeH rpanunei 1512 spepHoro obwekra, 1O
CyLIECTBY, KaK ONMCAHO B HACTOsIIEM AOKyMEHTe. 3a mpenenaMu rpanunpl 1512 spepHoro
oObekTa pacnosioxeHa cucrema 1506 akkymynuposanust Teruia. Kak onmcano, cucrema 1506
aKKYMYJMPOBAHHs TEIUIa MOXKET MPEACTaBiIsATh co00i cucremy 1506 akKyMyIMpOBaHMS Terlia
J000r0 MOAXOASIIEro THUMA M MOXKET HCIMOJb30BATh TEIUIOAKKYMYJHUPYIOIIYIO Cpeny JIFOoro
noaxozsAwero tuna. Hanpumep, TennoakkyMyIupyrOLas Cpea MOKET BKIIFOUATh 3BTEKTUUECKHE
pacTBOPBI, MaTepHajbl C (Pa30BbIM MEPEXOIOM, CILIABBI C MHTEPBAJIOM CMELIMBAEMOCTH, CMECH
MeTayioB (Harpumep, AlSi12), MaTepuasbl HA OCHOBE LIEMEHTA, PACIUIABJIEHHbIE COJU (HampuMep,
XJIOPU/IHBIE COJIM, HUTPAT HATPHs, HUTPAT Kanus, HUTpar kanbimst, NaKMg mmu NaKMg-Cl u
Ip.), TBEPABIN MM PACIIIABJICHHBIN KPEMHHIH WIM KOMOWHAIIMY 3TUX WJIH APYTHX MAaTEPHAJIOB.

[0189] B HekoTOpBIX MpUMEpax TEIMJIOAKKYMYJIHUPYIOIIAs Cpela TaKKe HUCIOJIb3YEeTCs B
Ka4ecTBe TEeIuIonepenaroiiel cpensl B cucreme 1514 nepeHoca sHeprun w/wimm B cucreme 1516
IOCTaBKU 3Hepruu. Takum obOpaszom, cuctema 1516 AOCTaBKM 3HEPTUM MOXKET IMPOTOYHO
coobmatecst ¢ cucteMoit 1508 mpeoOpa3oBaHus SHEPTHH, a TEIJIONEPENAoNIasl Cpea CHCTEMBI
1516 IOCTaBKU SHEPIrUuu MOJKET HEIMOCPEACTBEHHO B3aUMOJIEHCTBOBATH c
TEIUIOAKKYMYJIUPYIOLed cpeaoit cucteMbl 1506 akkyMmynupoBaHMs Teruia. AHAJIOTHYHO, B
HEKOTOpPbIX  @pumepax cucrema 1514 mepeHoca OSHEpruM  MOXKET  HMCIOJB30BaTh
TEIUIONEPENAOIIY0 Cpefia, KOTOpast sIBJSIETCS TOM K€ CaMOM, YTO U TEIIOAKKYMYJIMPYHOLIast
cpena cucrembl 1506 akkymynupoBaHus Termia. B HekoTOpbIX ciywasx cucrema 1506
AKKyMYJIUPOBAaHUsl TEIJIAa MOXKET HaXOAMUTHCS B HEMOCPEACTBEHHOM JKMIKOCTHOM KOHTAaKTe C
cucremori 1514 nepenoca sHepruu, cuctemMoii 1516 10CTaBKu SHEPTUH, WK C 00EUMU.

[0190] Cucrema 1506 akkyMyJHpOBaHMS TEIUIa HAXOAMTCS B TETUIOBOM COOOINEHHH C
simepHbIM peakTopoM 1504 mocpencTBom cuctemsr 1514 nepeHoca SHEPTUH, KOTOPAst MOKET OBITh
TEPMUYECKH COEIUHEHA C siiepHBIM peakTopoM 1504 u ¢ cucremoli 1506 akkyMynupoBaHus Tera
NOCPECTBOM OIHOTO HJIM HECKOJIbKHX TersiooOMeHHUKOB. Cucrema 1514 mepeHoca sHEprun
NepeaaeT TEIUIOBYKO SHEPrUI0, Kak MPaBWJIO, MO H30JUMPOBAHHBIM KaHajgaMm, B cucremy 1506
aKKyMYJINPOBAHUS TETLIA, TI€ TEIUIOBAs SHEPTHUS XPAHUTCS 10 TEX 0P, TIOKA OHA HE TIOHAT00UTCS.

[0191] Cucrema 1506 akkyMyJHMpOBaHMS TEIUIa HAXOAWTCS B TETUIOBOM COOOINEHHH C
cucremori 1508 mpeoOpa3oBaHusl SHEPTUM, HANPUMEP, MOCPEACTBOM cHCTeMbl 1516 mocraBku
sHepruu. Cucrema 1508 mpeoOpazoBaHUsl SHEPTHH MOXKET MPEACTABIATH COOOH TEXHOJOTHIO
T000r0 MOAXOSAIIEro TUIA, U3BECTHYIO B HACTOsIIEE BpeMs MM KoTopasi Oyner paspadoraHa
No3Ke, M KOTOpas CrnocoOHa MpeoOpa3oBbIBATH TEIJIOBYIO 3HEPTUI0 B IOJE3HYK) SHEPIHIO

apyroro Buzna. B HekoTopsix npumepax cucrema 1508 npeoOpazoBaHus S3HEPTUU MPENCTABISAET
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coboii aHeprerrueckuil UK Ha cBepxkpurudeckoM COz (sCO2z), B KOTOPOM HCHOJB3YETCS
Typbuna Ha sCOs, koTopas MokeT padoraTh 1o UKy bpaiirona, nis npeodpasosanus sCO2 B
MexaHn4deckyro pabotry. Bo muorux cnydasx sCO; HampapisieTcs: uepe3 TypOHWHY, KOTOpas
BpalllaeT Baj reHeparopa Aisi BbIpaboOTKHU 3yekTposHeprun. sCOz uMeeT OONBIIYIO MIOTHOCTb
SHEPruy, 4eM Iap, 4TO MO3BOJIAET UCIOJIb30BAaTh KOMIIOHEHTHI CHCTEMbI MEHBILErO pasMmepa,
KOTOpbIe 00€CIEeUNBAIOT TAKYIO JK€ MOJIE3HYIO MOIIHOCTD, 4TO U O0Jiee KpyImHast mapoBasi TypOUHa.
Kpowme toro, 6naronapst ucnonbzoBanuio sCOz B kauecTBe padoueil Tekyuel Cpeapl U MOJTHOMY
UCKJTFOYSHHIO MAapOreHepaTopa, AJisi CHCTEMBI TPeOYeTCs ropa3io MEHbLINX KalUTAIbHBIX 3aTPaT
Ha cTpouTenbeTBO. bonee Toro, sCO2 HEB3PHIBOOIACEH, HETOPIOY, HETOKCHYEH U OTHOCUTENIBHO
HEI0pOT.

[0192] B HexkoTopbix BapuaHTax BeinonHeHus sCOz HarpeBaeTcs CONbIO U3 cucTeMbl 1506
aKKyMyJINPOBAaHUS TeIUla, HalpUMep, ¢ momouipio TeruoodmenHuka. sCOz pacummpsieTcss B
TypOuHe, TakuM oOpa3oM Bpamas TypOWHY, co3paBas MexaHH4eckyro pabory Bama. COs,
BBIXOISIINN W3 TYPOMHBI, OXJAKAAETCs B TEIJIOOOMEHHHMKE 1O TeMIepaTypel, TpeOyeMol Ha
BXOz€e B kKommpeccop, npuieM CO2 HampaisieTcss 0OpaTHO B TETNIOOOMEHHHK JUJIsl TIOBTOPHOTO
Harpesa COJIbIO, U LIUKJI NMOBTOpsieTcs. IIpenycMoTpeHsl U Ipyrue apXxuTeKTypbl CUCTEMBI, TAKHE
KaKk cHcTeMa, B KOTOpoil cucrema 1506 akkyMyJupoBaHMs TeIUla MCKIIOYEHA WU 00oiiieHa,
9YTOOBI TOCTABJIATH TETUIOBYIO SHEPTHIO OT siiepHOro peakropa 1504 HemOCpeaCTBEHHO B CUCTEMY
1508 snepreruueckoro nukia Ha sCOxz.

[0193] Cucrema 1508 sueprermyeckoro nukia Ha sCOz MokeT ObITb COETUHEHA C
BHEIIHeH Harpy3koi 1510, KOTOpasi MOJKET MPENCTaBIATh COOON ANIEKTPUYECKYIO CeTh OOIIero
NOJIb30BaHus, Harnpumep, cucremy 1518 mepemaun sneprun. Cucrema 1508 sHepreruyeckoro
nukiaa Ha sCO; MOeT mojaBaTh CrEHEPUPOBAHHOE BJIEKTPUYECTBO B JJIEKTPUUECKYIO CETh,
HanpuMep, ¢ IOMOIIBIO BBICOKOBOJIBTHBIX JIMHUM 3JIEKTpoIiepeiadi, KOTOpbIe MePeNatoT SHEPTUI0
oT cucreMbl 3Heprerryeckoro nukia sCO:2 k ueHrpam notpebnenus. IIpumedaTensHO, YTO
cucrema 15089 npeobOpa3oBaHus SHEPTUU HAXOAUTCS HA YIAJEHUH OT SIEPHOTO PeaKkTopa H, BO
MHOTHX CIIy4asix, HaXOIUTCs 3a rpanuieit 1512 snepHoro o0bekTa, a BO MHOTHX CIIYy4asX TAKXKe
3a npenenamu 3AIl Kax omnwmcano, simepHbiii peaktop 1504 passsasan or cucrembl 1508
npeoOpa3oBaHusl SHEPTUHU, TIPU 3TOM JIFOOBIe HEUCTIPABHOCTH B cucteme 1508 sHepreTudeckoro
rukia Ha SCO; He OKa3bIBAIOT HETaTUBHOTO BIIUSHUS HA sinepHbIN peaktop 1504, u HaoOOpoT.
dakTUuecky, Aaxe kKoraa sigepHeld peaktop 1504 ocraHOBIEH, HaApUMeEp, M TEXHUYECKOIrO
o0CIy>KUBaHHS WM AO3AIPaBKH, cucreMa 1506 akkyMyJIHMpOBaHHUS Teria CoCOOHA MPOOJIKATh
NOJaBaTh TEIUIOBYIO SHepruro B cucremy 1508 sHeprermueckoro nukiaa sCO: nns nmonmadu

3JIEKTPO3HEPIHH HA BHELIHIOK HArpy3Ky.



58

[0194] @®ur.16 wu3zoOpakaeT HHTETPUPOBAHHYIO HHEPreTHYECKyr cucremy 1600,
MMEIIYK) aTOMHYI0 TEIUIOBYIO 3JIEKTPOCTAHUMIO 1602, COEAUHEHHYH) HENOCPEACTBEHHO C
sHeprerudeckuM HUkIoM sCOz 1604, KOTOpPBIiA, B CBOIO OU€peb, MOKET OBITh CBA3aH C BHEIIHEH
Harpy3koi 1606 ¢ momoibto cucreMsl 1610 nepenaun sHepruu. B sTom npumepe cucrema 1608
NEPEHOCA SHEPTHH MOXKET COAEPKAT COJIb, KOTOpask HArpeBaeTcs siAepHbIM peakTopoM 1602, mo
CYILECTBY, KaK OMMCAHO B HACTOSIIEM JOKYMEHTE, U nojaercsi B cucremy 1604 sHepreTuueckoro
rukia Ha sCO», rae oHa ucnone3yercs 11st HarpesaHuss COz 10 CBEPXKPUTHYECKUX YCIOBUH JIs
npusenenus B neiicreue TypOuHbl SCO2. Cucrema 1604 sneprerrueckoro mukia Ha SCO2 MoxkeT
obecrnieunBaTh MOTPEOHOCTh B 0a30BOM Harpyske, a JitoOash M30BITOUHAS TETUIOBAsI SHEPTHS,
co3/1aBaeMasi aTOMHOM TEIUIOBOH aiekTpocTanuue 1602, MokeT ObITh OTBEZIeHA U UCTIOIb30BaHA
IUTSL IPYTHX TEIUIOBBIX mporieccoB. Cucrema 1604 sHepretuueckoro 1ukia Ha SCO2 MoxkeT ObITh
pacmojyioxkeHa 3a rpaHuled 1612 sgepHoro oObekTa M 3a MpenesaMH 30HbI aBAPUHHOTO
MJIaHUPOBaHUs siAepHOro peakropa 1602. Anepnsiii peaktop 1602 B mpOMIIHOCTPUPOBAHHBIX
BApUAHTAX BBIIIOJHEHUS MOXKET MPEICTABIATE COOOH IF000H MOAXONAIIHIA PeakTOp, KaK OMUCAHO
B HACTOSILIIEM TOKYMEHTE.

[0195] ®ur.17 wuzolpaxkaeT APYIyHO CHUCTEMHYIO) AapXHUTEKTYpPy WHTETPUPOBAHHON
sHeprerudecko cucrembl 1700, B KOTOPOM aTOMHas TeruloBas 3yeKTpocTaHuus 1702
BBIpaOaTBIBAET TEIUIO, KOTOpOe mepenaercs B cucremy 1704 mepeHoca SHEPruM, HarpUMeEp, C
MOMOLIBI0 TemIooOMeHHHKa B Kopmyce peaktopa. Cucrema 1704 mepeHoca >Hepruu st
IepeHoCca TEeIUIOBOM SHEPrMH HCHONb3yeT padodyr TeKydyr cpeny. B HEKOTOpBIX cirydasx
paboueii Tekyueil cpeoi SBISIETCSl COJIb, HO MOTYT OBITh U APYrHe TeKy4He Cpeabl. ATOMHas
TeruoBas saexkTpoctaHius 1702 u cucrema 1706 akkyMyaupOBaHUs TeIIa MOTYT MPEACTABIATh
co0o# JIF00BIe TOAXOMSAIINE CUCTEMBI U MOTYT OBbITh AHAJIOTUYHBI MJIH WICHTUYHbI aHAJIOTUYHBIM
CHUCTEMaM, OMMCAHHBIM B IPYTUX BapUAHTAaX BBIMOJIHEHUS HACTOSIIETO JOKYMEHTA.

[0196] Pabouast Texyuas cpena B cucreme 1704 mepeHOCa SHEPTHH MOXKET Pa3BETBIATHCS
U JAOCTABJIATH TEIUIOBYIO SHEPTHI0O MHOKECTBY cHCTeM. Kak mokas3aHo, nepBasi 4aCThb TEIJIOBOU
SHEPrUM MOKET MOJaBaThCs B cUCTEMY 1706 akKyMyJIMpOBaHUS TEIUIA, @ BTOPasi 4aCThb TEIJIOBOU
SHEPruu MOXKeT MojaBaTbes B dHeprerudeckuil nuka 1708 na sCO2. B HekoTOpBIX Ciyuasx
TEIUIOBYIO 3HEpPrur0, MOAaBaeMyr B cucrteMy 17060 akkyMyJaupoBaHHUsl TeEIUla, MOXHO
UCIIOJIb30BaTb, KaKk B OCHOBHOM OIHCAaHO B HACTOALIEM [AOKYMEHTE, HalpuMep, IyTeM
npuBeneHus B aerictue cucreMsl 1710 mpeoOpa3oBaHus SHEPTHH, KOTOPAsi MOKET MPEICTABIISTh
co0oif cucreMy MapoBOH TYypOHMHBI, HCIONB3YEMYIO Ui BbIPAOOTKH 3JIEKTPOIHEPIHH,
MOIaBA€MOW Ha BHELIHIOK Harpysky 1712.

[0197] Tennosas sHeprus, nogasaeMast B sHeprerudeckuil nuka 1708 na sCOz, moxer
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UCTIONIb30BAThCA JUTS JIFOOOH MOIXOASIIEH LeIH, HO B HEKOTOPBIX CIIyHasix MOJKET UCIIOJIb30BAThCS
sl o0ecrievyeHus SJeKTPOIHEpriel BHeIH el Harpy3ku 1714. B HEKOTOPBIX Ciiyyasix BHEIIHSSA
Harpy3ka 1714 mnpeacraBiser coOoil cnpoc Ha 3JIEKTPOIHEPTui0 Oa30BOW HArpys3ku, Hu
sHepreTudeckuii 1uka 1708 Ha sCO;2 MoxeT paboTaTh HA TAKOM YPOBHE, YTOOBI YAOBIETBOPUTD
CIPOC HA 3JIEKTPOIHEPTUI0 0a30BON HArpysku. [Ipyroif MCTOYHHK 3JEKTPOIHEPTHH, TAKOW Kak
cucrema 1710 npeobpa3oBaHust SHEPTUH, KOTOPasi MOXKET MPEACTABISITh COOON MaporeHeparop,
TaKXKe€ MOJKET UCTIOJIb30BATHCS JIJIs YIOBJIETBOPEHHS MUKOBBIX MOTPEOHOCTEH B 3JIEKTPOIHEPTHH,
WA HA00OPOT.

[0198] B HekoTOpBIX BapHaHTaxX BBINOJHEHHUs MepBasi cuctema 1407 mepeHoca 3HEPruu
NOJAeT SHEPTHI0 B cHcTeMy 1706 akKyMyJIMPOBaHUS TeIlia ¢ UCTIONb30BAaHUEM MEepBOH padoueit
TeKyuel cpeasl. Bropas cucrema 1716 nepeHoca 3HEprun MOXKET MOAABATh TEIJIOBYIO SHEPTHIO
B sHepretudeckuil nuki 1708 Ha sCO; ¢ ucnoap3oBaHueM BTOpPOil pabodero Tekyueit cpensl. B
HEKOTOPBIX BapUAHTAX BBINOJIHEHHUS] BTOPBIM pabodel Tekyued cpemod moxker Obitb CO2,
KOTOPBIN NEPErpeBaeTcs B TEILUIONEHEPUPYIOLIEM siAepHOM peaktope 1702 u HampasisieTcs B
sHepreruueckuil nuka 1708 Ha sCOz, B kotropoM sCO; ucnons3yercst HanpsiMyro. B HekoTopeIx
BapMaHTaX BBIMOJHEHUs dSHeprerudeckuil nuka 1708 nHa sCOz MOXeT HUCNONB30BATHCSA IS
o0ecreyeHuns 3JeKTPOIHEPTHeN OHOTO MM HECKOJIbKHX SIIEPHBIX peakTopoB. Takum obpazom,
OJIMH WJIM HECKOJIBKO SIIEPHBIX PEAKTOPOB HE MOJIKHBI MOJIAraThCsl HA SJIEKTPUYECKYIO CETh IS
MIOJIyYEHUsI SJIEKTPOIHEPTUH B CIIy4ae, €CJIM JJIEKTPUYECTBO U3 CETH HEAOCTYIHO, HO SIAEPHBIE
pPeakTopbl MOTYT OBITH OTAENEHbI OT CETH U OBITh CAMONOANECP KUBAIOIIMUMUCS, MOJIArasiCh Ha
cucremy 1708 sueprermueckoro mnukiaa Ha sCO» mist obecrniedeHus: MX BJEKTpodHepruei. B
HEKOTOPBIX BAPHAHTAX BBIMOJIHEHHs BTOpasi pabouasi TeKydasi cpenia siBIsIeTCs TOH e CaMOH, YTo
u mepBas pabouas Tekydas cpena. B HEKOTOPBIX BapHaHTAaxX BBINOJHEHHUS MEpBas U BTOpas
paboure TeKyuue Cpensl MPEACTABISIOT COOO0M COH.

[0199] B HekOoTOpBIX BapuUaHTax BBIMOJHEHUs cucTeMa 1706 akKyMyJIMpOBAaHUS TEILIa
pacrionokeHa 3a mpeneiaamu rpaHunbl 1720 sgepHOoro oObekTa. B HEKOTOPBIX BapHaHTax
BBINOJTHEHH cucTema 1710 npeobpa3oBaHus SHEPTUHN PACIIONOKEHA 3a IpeneaMu rpaHubl 1720
SAOepHOro 00beKkTa. B HEKOTOPBIX BapuUaHTaX BBHITIOJIHEHUS] CUCTEMa SHEPTreTHYECKOro IUKJIA Ha
sCO; pacnonoxena 3a npenenamu rpasunsl 1720 spepHoro odwvekra. ['panunei 1720 smepHoro
o0beKkTa MOXeT ObITh JH00as MOAXOXAIIAasl I'PAaHHUIA, Takas KakK OINHCAaHHAs B HACTOSIIEM
NOKyMeHTe. B HekoTopbIX ciydasx cucrema 1706 akkyMynaupoBaHusi Terua, cuctema 1710
npeobpasoBanus sHeprun, cucrema 1708 sueprerndeckoro mukia Ha SCO2 min KOMOMHALIHS STHUX
CUCTeM pacnoJjoskeHsl 3a npeaenamu 3AIl Tennorenepupyroero saepHoro peakropa 1702. B

HEKOTOPBIX BapUaHTaX BbINONHEeHUs cucteMa 1708 sHeprerudeckoro nukna Ha sCO; coequHeHa
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C naByMs wiu OONBIIMM KOJHYECTBOM SIAEPHBIX peakTopoB 1702 nns  obecneueHus
3JIEKTPOIHEpruell JAByX WM OONBLIEr0 KOJUYECTBA SIEPHBIX PEAKTOPOB HE3aBUCHUMO OT
3JIEKTPUYECKOM CETH.

[0200] OmucaHHBble B HACTOSINEM AOKYMEHTE BAPHAHTHI BBINOJHEHHS OOECHEYHBAIOT
UHTETPUPOBAHHYIO SHEPTeTUYECKYH) CUCTEMY, KOTOpas OTAENseT UCTOYHUK TEMJIOBON SHEPruu
OT CHUCTEMbI MPeoOpa3OBaHMsI SHEPTUH, KOTOpasi 00eCeYrBaeT MOYJIbHYIO, MAaCIITAOUPYyEMYIO,
5 (EeKTUBHYIO CHCTEMY, KOTOpasi MOXKET HCIIOJIb30BaThCsS AJISI YAOBJIETBOPEHUS] TpeOOBaHMIA
0a30BOM 3JIEKTPUYECKON HArPy3KH, TPeOOBAHUI MHUKOBOW JJIEKTPUYECKON HArPY3KH, a TaK¥Ke
MIPOMBILIJIEHHOTO TeXHOJOoruueckoro termia. OAMH MM HECKOJNbKO HCTOYHMKOB TEIUIOBOU
SHEPruM, Takue Kak, Halmpumep, Cpeaud IpOYero, OJUH WJIM HECKOJBKO SIIEPHBIX PEaKTOPOB
pPa3INYHBIX THUIIOB, COJIHEYHBIE 3JIEKTPOCTAHLIMH, UCTOYHUKU Ie€OTE€PMalbHOM SHEPrUH, MOTYT
ObITh CBs3aHBI C OOLIMM HEAAEPHBIM OOOPYAOBAHHUEM SJEKTPOCTAHLUHM, TAaKUMH Kak
TETUTOAKKYMYJIUPYIOIIAsi CHCTEMA M CUCTEMA MPE00pa3OBaHUsI SHEPTHH.

[0201] Cnetmanuct B JaHHOM 00JIACTH TEXHUKH TIOWMET, YTO JIFOOOH MPOLece Uik Criocod,
PACKpBITBII B HACTOSIIEM JOKYMEHTE, MOXXHO MOAM(ULIUPOBATH MHOTUMH CIIOCOOAMU.
ITapameTppl  mpolecca ©  IOCIEAOBATENBHOCTh  3TANoOB, OMNHCAHHBIX W/ WM
MPOWUTFOCTPUPOBAHHBIX B HACTOALLEM JOKYMEHTE, NaHbl TOJBKO B KAYECTBE NMPUMEPA U MOTYT
OBbITh M3MEHEHBI 10 kesaHui. Hanpumep, HECMOTps Ha TO, YTO 3TaIlbl, IPOMJIITIOCTPUPOBAHHBIE
W / WIM ONHCAHHBIE B HACTOSINEM IOKYMEHTE, MOTyT OBbITh MOKa3aHbl WM OOCYXKIEHBI B
KOHKPETHOM MOpSIIKE, 3TH 3Tambl HEe 00sA3aTENbHO JOJUKHBI BBINOJNHATHCS B YKA3aHHOM HIIN
o0cy’KIaeMOM TOpsAKeE.

[0202] PasnuyHble  WLIFOCTPATHBHBIE  CHOCOOBI,  OMUCaHHBIE W/  WIH
MPOWJUTIOCTPUPOBAHHBIE B HACTOALLEM TOKYMEHTE, MOTYT TaKXe OMyCKAaTh OJUH WA HECKOJIBKO
STAIOB, ONUCAHHBIX WJIM MPOWIIOCTPUPOBAHHBIX B HACTOSLIEM NOKYMEHTE, WJIH COIEP>KaTb
JOTOJHUTENIbHBIE 3Talbl B JOIMOJHEHHWE K pPacKpbIThiM. Kpome Toro, stam jroboro crocoba,
OMHCAHHOTO B HACTOSIIIEM JOKYMEHTE, MOXeT ObITh OOBeAMHEH C JIOObIM OIHUM WJIH
HECKOJIBKHUMH 3TaraMu JIE0OOTo Ipyroro crnocoda, pacKpbITOro B HACTOSIIEM JOKYMEHTE.

[0203] Ecnu He yka3aHO WHOE, TEPMHHBI «COSIMHEHHBIM C» U «CBSI3aHHBIH C» (M UX
NPOM3BOHBIE), UCTIOIB3YEMBIE B OMMUCAHUH U (POPMyJIe M300PETEHHSI, JOIKHBI TOJKOBATHCS KaK
pasperaroire Kak HEMOCPEACTBEHHOE, TAK U OTIOCPEAOBAHHOE (TO €CTh Yepe3 APYTHe SIEMEHThI
WJIM KOMITOHEHTBI) coeinHeHne. Kpome Toro, TepMUHBI B €1MHCTBEHHOM YHCIIE, UCTIONb3YEMbIE B
OnucaHuu U GopMyJie N300pETEeHNs, TOJKHBI TOJIKOBAThCSA KaK O3HAYAIOIINE IO MEHBIIEH Mepe
onuH u3». HakoHer, U1 MpOCTOTHI UCTIOIB30BAHUS TEPMHUHBI «BKIIOYAIOIIUNY U «UMEIOIUin (1

UX MPOHU3BOJHbBIE), UCTIOIb3yEMbIE B OIUCAHUU U (POopMyJie N300pETEeHNUs], B3aUMO3aMEHsIEMbl U
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UMEIOT TO )K€ 3HaUEHUE, YTO U CJIOBO «COAEP KA.

[0204] Hcnonp3yemblli B HACTOSINEM JAOKYMEHTE TEPMHH «WJIW» HCIOJIb3YeTCs
BKJIFOUUTEJIBHO AJ1s1 00O03HAUYEHUs 3JIEMEHTOB B aJibTepHATHBE U B KOMOMHaluu. Mcnomnb3yemble B
HACTOSIIIEM JJOKYMEHTE CHMBOJIBI, TAKHE KaK LU(PBI, OTHOCITCS K aHAJIOTHYHBIM 3JIEMEHTAM.

[0205] BapuaHThI BBIIOJHEHUS] HACTOSINErO M300peTeHMsI ObLIM MMOKAa3aHbl U ONUCAHBI,
KaK M3JIO’KEHO B HACTOSIIIEM JOKYMEHTE, 1 IPEACTaBJICHbI TOJIbKO B KauecTBe mpumMepa. OObIUHbIH
CTHELMAIUCT B TAaHHOW 00JIACTH TEXHUKHU PACIO3HAET MHOTOYUCIICHHBIE aaNTallii, H3MEHEHUS,
BapUallM M 3aMEHbl 03 OTKJOHEHUs OT O0beMa HacTosmero usoOpereHus. MOXKHO
UCTIOJIb30BaTh HECKOJBKO AJIbTEPHATHB M KOMOMHALMH PACKPBITBIX B HACTOSLIEM IOKYMEHTE
BApUAHTOB BBIMTOJIHEHHS, HE BBIXOJIS 32 pAMKH 00beMa HACTOSIIEro N300PETEHNUs i PACKPBITHIX B
HACTOSILIEM OKyMeHTe n3obpereHuii. CrenoBaTebHO, 00BEM PACKPBITBIX B HACTOSILIEE BPEMsI
U300peTeHN JOJDKEH OIPeNeNATbCs HUCKIIOYUTEIbHO OOBEMOM TpHiiaraeMoi  (GopMyJiel
U300peTeHNsT M €€ OSKBHUBAJIEHTOB. OJTO U300pEeTEeHHE TakXKe BKJIOYAET CIEAYIOLINe
IIPOHYMEPOBAHHbIE MyHKTHI.

[0206] 1. Cucrema, conepkarasi:

SNEPHBIA PEAKTOp, PACIIONIOKEHHBIN Ha SAEPHOM OOBEKTE;

TPaHML SIIEPHOTO OOBEKTA, OKPY KAIOLIYIO SEPHBIM peakTop, MPUYeM rpaHHUIA SIIEPHOTO
o0bekTa 0Opa3oBaHa OIHUM MJIM HECKOJBKHUMM OapbepaMy, NPEnsITCTBYIOIUMH AOCTYIY K
AIepHOMY OOBEKTY;

CUCTEMYy aKKyMYJIMPOBAHHs TEIUIOBOM SHEPIUU, PACIOJIOKEHHYIO CHAPY>KH TPAHULIbI
ANEPHOro 00BEKTA M HAXOSIIYIOCS B TEINIOBOM COOOINEHHH C SAEPHBIM PEAKTOPOM; U

TeHEPaTOp MOLIHOCTH, HAaXOISIIUHCS B TEIUIOBOM COOOLIEHMH C  CHCTEMOM
aKKyMYJIHPOBaHUsl TEIIOBOW 3HEPIrHM, MPUYEM IeHepaTop MOIIHOCTH PACIOJIOXKEH CHapyXKH
I'PaHULIBI IAEPHOTO OOBEKTA.

[0207] 2. Cucrema mo m.l, AOMOJHUTENBHO COMEpIKAINAsl COOPYKEHHE 3aIlUTHOU
00OJIOUKH, IPHYEM SAEPHBIA PEAKTOP 3aKJIIOUEH B COOPYKEHHUHU 3AIUTHONH OOOJIOUKH.

[0208] 3. Cucrema 1o 1.1, TOMOTHUTENHHO COMEpPIKAIasi 30HY OOpaIIeHHs ¢ TOTIHBOM,
npUYeM 30Ha OOpALIeHHs C TOTUTUBOM PACIIONIOKEHA BHYTPH IPAHUIIBI SIIEPHOTO OOBEKTA.

[0209] 4. Cucrema mno 1.1, B KOTOpOH CHUCTeMa aKKyMYyJMpPOBaHMs TEIJIOBON 3HEPrUU
HAXOIUTCS B TEIJIOBOM COOOIIEHHH C SIIEPHBIM PEAKTOPOM IMOCPENCTBOM CHCTEMBI IEepeHOca
SHEpPTUU.

[0210] 5. Cucrema mo m.4, B KOTOPOH CHUCTEMa MEPEHOCA HYHEPTUHU COAEPKUT KOHTYD
TeKyuell cpelpl, KOTOPhIH 00pa3yeT 3aMKHYThIH KOHTYP MEXKAY sII€PHBIM PEAKTOPOM U CHCTEMOM

AKKyMYJIMPOBAaHUsI TEIJIOBOU SHEPTUM.
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[0211] 6. Cuctema 1o 1.5, B KOTOPOH KOHTYp TeKy4el Cpefibl CUCTEMbI IEPEHOCA SHEPTUU
HAXOMUTCS B TEIUIOBOM COOOINEHHH C SAEPHBIM PpPEaKTOPOM MOCPEACTBOM IIEPBOTO
TEIIOOOMEHHUKA U B TEIJIOBOM COOOIIEHUH C CUCTEMON aKKyMYJMPOBaHMS TEIJIOBOM YHEPrUun
HIOCPEICTBOM BTOPOTO TEIIOOOMEHHHUKA.

[0212] 7. Cucrema mo m.5, B KOTOPOHl KOHTYp TeKydel Cpeibl COAEpPKUT pabodyro
TEKY4yIO Cpeny.

[0213] 8. Cucrema 1o 11.7, B KOTOPO#t paboyasi TeKy4asi Cpefia COAEPIKUT XJIOPUIHYIO COJIb.

[0214] 9. Cuctema mo 1.7, B KOTOpOU padouasi TeKy4asi Cpefia COIEPKUT HUTPAT HATPUSI.

[0215] 10. Cucrema mo 1.7, B KOTOpOH pabouasi TeKkydas cpena MPencTaBlisseT COOOM
3BTEKTUYECKUI pacTBOP.

[0216] 11. Cuctema mo 1.7, B KOTOPOU pabouasi TeKydasi Cpefa CONEP KUT MaTepHual ¢
(a3oBBIM MEPEXOIOM.

[0217] 12. Cucrema mo 1.7, B KOTOpOH pabouasi Tekydasi Cpela COAEPKUT CIUIaB C
00JTaCThIO HECMEIINBAEMOCTH.

[0218] 13. Cucrema 1o 11.7, B KOTOpOH pabodast TeKy4asi cpefia CONep>KUT PaCILIaBICHHBIH
METaJIJI WM METAJUTUYECKUHN CIUIaB.

[0219] 14. Cucrema mo mn.6, B KOTOPOH MeEpBBIA TEIIOOOMEHHUK WU BTOPOU
TEMJIOOOMEHHHUK MPEICTaBIIsieT COO0H KOXKYXOTPYOHBIN TETIOOOMEHHHUK.

[0220] 15. Cucrema mo 1.6, B KOTOpPOH MEPBBI TEMIOOOMEHHHUK WM BTOPOH
TETVIOOOMEHHUK MPECTaBIsIeT COOOH IBYXTPYOHBIH TEIO0OMEHHHUK.

[0221] 16. Cucrema mo m6, B KOTOpPOH MeEpPBbIil TEMIOOOMEHHUK WJIH BTOPOH
TETIOOOMEHHUK NPEACTaBJIsIET COOOM MIIACTUHYATBIA TETNIOOOMEHHHK.

[0222] 17. Cuctema mo m.6, B KOTOPOH MEPBbI TEIIOOOMEHHUK TPEICTABIISET COOOM
KOMIIAKTHBIN TETIOOOMEHHUK.

[0223] 18. Cucrema mo m.l, OTNWUYANOIIASCS TEM, YTO TPAaHHULA SIIEPHOTO OOBEKTa
NPEACTaBIIeT COOON OrpaXkIeHHe.

[0224] 19. Cucrema 1o 1. 1, B KOTOPOIt SIEpHBIN peakTop MpeAcTaBsieT coO0l peakTop Ha
OBICTPBIX HEHTPOHAX.

[0225] 20. Cuctema mo 1.1, B KOTOPOH SAEPHBIN peakTop MpencTaBisieT COOO peakTop-
Pa3MHOKHUTEND

[0226] 21. Cuctema 110 11. 1, B KOTOPO#i SIAEPHBIN peakTop MpeacTaBiisieT CoO0i peakTop Ha
TEIUIOBBIX HEUTPOHAX.

[0227] 22. Cucrema mo m.1, B KOTOpPOW SIAEPHBIA peakTOp NPEACTaBIsIeT COOOMU

TSKEJIOBOIHBIN SIACPHBIN PEAKTOP.
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[0228] 23. Cucrema mo 1.1, B KOTOpPOW SIAEPHBI pPEaKTOp MPEACTABISET COOOMU
JIETKOBOJHBIN SIIEPHBIA PEAKTOP.

[0229] 24. Cucrema 1o 1.1, B KOTOpPOI1 siA€pHBII peakTop MpeacTaBisieT cOOOH saepHbIi
pPEaxKTop Ha pacIiaBe COJIeH.

[0230] 25. Cuctema 1o 1.1, B KOTOPO#i SIAEPHBIN PeakToOp NMPEACTaBIsieT COOO0H peakTop ¢
YKUJIKOMETAJUTNIECKUM TEIIJIOHOCUTEIIEM.

[0231] 26. Cuctema 1o 1.1, B KOTOPO#1 siAEPHBII peakTOp MPeACTaBIsieT cCOO0H SaepHbIN
PEaKTOp C ra30BbIM OXJIAKIEHUEM.

[0232] 27. Cuctema no 1.1, B KOTOpPOH cuCTEMa aKKyMyJIHUPOBaHUsS TEIUIOBOM 3HEPrUU
COEMHEHA C CHCTEMOM MpeoOpa3oBaHusl SHEPTHH, Y KOTOPOH NMOABOIMUMAsSI TEIJIOBASI MOLTHOCTh
MIPEBbILIAET BBIXOHYIO TEIIOBYIO MOIIHOCTD SIIEPHOTO PeakTopa.

[0233] 28. Cucrema no 1.1, B KOTOpO cucTeMa aKKyMyJHpPOBaHUsS TEIUIOBOM 3HEpPrUU
NpeAcTaBisieT COOON CHCTEMY HHU3KOTO JABJICHUS.

[0234] 29. Cucrema mo 1m.28, B KOTOPOHl CHUCTEMa NMEPEHOCA SHEPTHH BBIMOJHEHA C
BO3MO)KHOCTBIO II€pE€HOCA TEMJOBOW BSHEPrMM OT SAEPHOTO peakTopa B  CUCTEMY
AKKyMYJIMPOBaHUs TEIJIOBOI SHEPTUU.

[0235] 30. Cuctema o .29, B KOTOPO# CUCTEMA TMePEeHOCa YHEPTUH MPEACTABIISIET COOOMH
CUCTEMY HM3KOIO JaBJICHUS.

[0236] 31. Cuctema no 1.1, B KOTOpOW IeHEpPaTOpP MOLIHOCTH HAXOAUTCS B TEIJIOBOM
KOHTAKTE C CUCTEMON aKKyMyJUpPOBAHUsS TEMJOBON 3HEPIUU MOCPEACTBOM CHCTEMbI AOCTaBKU
SHEpPTUu.

[0237] 32. Cucrema o .31, B KOTOpO# cucTeEMa JOCTAaBKU SHEPTUH COAEPIKUT 3aMKHYThIN
KOHTYp TEKy4ell Cpefbl.

[0238] 33. Cucrema mno .32, B KOTOPOH 3aMKHYTBIII KOHTYp TeKydel Cpenbl CONEepPKUT
pacruiaB COJIH.

[0239] 34. Cuctema o .31, B KOTOPOI CUCTEMA TOCTABKU SHEPTUU CONEPKUT Padbodyro
TEKy4yl0 Cpely, HaxXOSLIyIOCs B HENOCPEACTBEHHOM KOHTaKTe€ C TeIUIOaKKyMYJUpYIOLIei
Cpenoi BHYTPU CUCTEMbI aKKYMYJIHPOBaHHUS TEIJIOBOI SHEPTUU.

[0240] 35. Cuctema mo m.1, B KOTOPOH TreHEpaTOp MOIIMHOCTH MPEACTABISET COOOMU
MapOBYIO TYpOHUHY.

[0241] 36. Cucrema mo m.35, B KOTOpoil mapoBasi TypOmHa mpeodOpasyer map B
MEXaHHYECKYI0 paboTy.

[0242] 37. Cucrema no 1n.36, OOMOJHUTEIBHO COAEpIKallasi IeHepaTop MOIIHOCTH,

COEMHEHHBIH C MapoBOW TypOMHON BBIXOJHBIM BaJIOM MApOBOW TYpOWHBL, MpPH 3TOM
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MexaHu4YecKasi paboTa MPUBOAMT K BBIPAOOTKE M€HEPATOPOM MOIHOCTH 3JIEKTPUYECTBA.

[0243] 38. Cucrema 1o .37, B KOTOPOI FreHepaTOp MOIIHOCTH BBINIOJIHEH B BUJIE CUCTEMBI
BBIPAOOTKH 3JIEKTPOIHEPTUHN B PEXKHMME CIIEAOBAHMS 38 HATPY3KOH.

[0244] 39. Cucrema no 1.1, B KOTOpPOIl SAEPHBIH peakTop NMpeAcTaBisieT co00i nmepBhIi
SIEPHBIN PEAKTOP U AOMOJHUTENBHO COAEPKUT BTOPOU SIAEPHBII pEeakTop.

[0245] 40. Cucrema o .39, B KOTOPOH BTOPOM SIAEPHBIN pEAKTOP PACIIOIONKEH Ha BTOPOM
SIEPHOM OOBEKTE BHYTPU I'PAHULIBI BTOPOTO SAEPHOrO OOBEKTA, a CUCTEMAa aKKyMYJIHPOBAHHUS
TEIJIOBOM SHEPruu M IeHepaTop MOIIHOCTH PAcCHOJIOXKEeHbl 3a MpeaesaMu TPaHHLbl BTOPOTrO
SIEPHOTO OOBEKTA.

[0246] 41. Cucrema mno m.l, [ONMONHHUTENBLHO COAEpIKAINAs BCIIOMOTATENbHYIO
TETUIOAKKYMYJIUPYIOIIYIO CHCTEMY, HAXOMALIYIOCS B TEIUIOBOM COOOIIEHHH C SIAEPHBIM
PEaKTOPOM.

[0247] 42. Cuctema mo m.41l, B KOTOpPOHl BCIIOMOTAaTeNIbHAs TEIUIOAKKYMYJIUPYOIIast
CHCTEMa BBIINOJIHEHA C BO3MOKHOCTBIO PEryJIMPOBaHUs TEMIIEPaTyphbl Ha BXOJ€ B aKTUBHYIO 30HY
SIIEPHOTO PEaKkTopa.

[0248] 43. Cucrema no 1.1, HOMOJHUTENBHO COAEpKaIlas COJHEUYHYIO TEIJIOBYIO
SHEPreTUYECKyI0 CHCTEMY, HAaxOIALIYIOCS B  TEIUIOBOM COOOLIEHHMM C  CHCTEMOM
AKKyMYJIMPOBaHHUs TEIJIOBOI SHEPTUU.

[0249] 44. Cucrema mno 1.1, JOMOJHUTENBHO CONEpIKAIlasi 30HY aBapUIHOTO
IUIAHUPOBAHMS BOKPYT SIIEPHOTO pEaKTopa, MPUYEeM CHUCTEMa AaKKyMyJHPOBAaHUS TEIUIOBOU
SHEPIUM U FeHEPATOP MOIIHOCTU PACIIOJIOKEHBI CHAPY KU 30HBI aBAPUITHOTO TUIAHUPOBAHUSI.

45. Cucrema no m000My M3 NPEAIIECTBYIOIINX MYHKTOB, B KOTOPOW SIAEPHBIA PEaKTOp
COZIEP>KUT KOPITYyC, KOHTYpP MEPBUYHOIO TEIUIOHOCUTEJNS, PACIIONIOXKEHHBIN, [0 MEHbLIEH Mepe
YaCTHYHO, BHYTPHU KOPITyCa PEAKTOPa, U MEePBUUHBIN TEMJIOOOMEHHHK, HAXOISIIUNCS B TETUNIOBOM
COOOIIEHNN C KOHTYPOM MEPBHYHOTO TETNIOHOCHTEIS.

[0251] 46. Cuctema o .45, B KOTOPOIA IEPBUYHBIN TEMJIOOOMEHHHK TIPECTABIISIET COOOM
HATPUH-COJIEBOU TEMIO00OMEHHUK.

[0252] 47. Cucrema 1o .45, B KOTOPOH MEePBUYHBIN TENIOOOMEHHUK MEepPeaeT TeIJIOBYIO
SHEPIHI0 OT aKTHUBHOH 30HBI K paboyeil Tekydel cpere CHCTEMbl aKKyMYJIHPOBAHHS TEIUIOBOU
SHEpPTUU.

[0253] 48. CucTema, comepskainas:

SNEPHBbI PEAKTOp, PACHOJIOKEHHBI BHYTPU TPAHULIBI SAEPHOTO OOBEKTa, MPH 3TOM
SIIEPHBIN PEAKTOP UMEET KOPIYC,

TEIUIOOOMEHHUK, PACIOJIOKEHHBIN BHYTPU KOPIyCa PEaKkTopa, MpUYeM TeIIO0OMEHHHUK
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BBITIOJIHEH C BO3MOXKHOCTBEO OOECIIEUEHHUs] TETIOBOIO COOOIIEHUS TEPBUYHOTO TEIUIOHOCUTENS
BHYTPH KOPITyCa PEAKTOpa C COJNIEBbIM TEINIOHOCUTENIEM B KOHTYPE TEMJIOHOCUTENS; U

CUCTEMY aKKyMYJIMPOBAaHUs TEIUIOBOI 3HEPTUHU, PACTIONOKEHHYIO 34 FPaHULIEH SOEpPHOTO
00beKTa M BBIMOJHEHHYI0 C BO3MOXKHOCTBIO ITOJYYEHUsS! TEIUIOBOH SHEPTUU OT COJIEBOIO
TEIJIOHOCUTENIS] B KOHTYPE TEIIOHOCUTEJIS.

[0254] 49. Cucrema 1o 1.48, HOMOJHUTENBHO COAEpIKaIlas CHCTEMY BbIPAOOTKU
SNIEKTPOIHEPTHH, HAXOMSINYIOCS B TEIUIOBOM COOOIIEHUH C CHCTEMOH aKKyMYJHPOBaHUS
TEIUIOBOW SHEPTHUH, TIPU 3TOM CHCTEMa BBIPAOOTKH 3JIEKTPOIHEPTHH PACIIONIOKEHA 3a TPaHHLICH
SIEPHOTO OOBEKTA.

[0255] 50. Cucrema no .49, B KOTOPOU SIAEPHBINA PEAKTOP MMEET MEPBYIO MACIIOPTHYIO
MOIIIHOCTb, & CHCTEMa BBIPAOOTKH 3JIEKTPOIHEPTUN UMEET BTOPYIO MACMOPTHYIO MOIIHOCTb, MPH
5TOM BTOpast MAaCIOPTHAS MOIIHOCTb OOJIbLIE EPBOI MaCOPTHON MOIIHOCTH.

[0256] 51. Cuctema, comepskaimasi:

SIEPHBIN peaKTOpP, UMEIOLINI BBIXOJHYIO TEIJIOBYIO MOLIHOCTb, U

CHCTEMY BBIPAOOTKH 3JIEKTPOIHEPTHH, UMEIOIIYIO TEIIJIOBYIO MOJBOIUMYIO MOIIHOCTD H
HAXOJSIIYIOCS B TEIUIOBOM COOOIIEHNH C SEPHBIM PEAKTOPOM,

IIPY 3TOM ITOJIBOAMMAs TEIIOBAst MOIIIHOCTD OOJIbIIIE, YEM BBIXOHAS TEIJIOBAsI MOLITHOCTb.

[0257] 52. Cuctema no m.51, MOMOJIHUTENBHO COAEpIKalas TEMJIOAKKYMYJIUPYIOLIYIO
CHCTEMY, pACHOJIOKEHHYIO MEXIY SIIEPHbIM pPEAaKTOPOM M CHCTeMOH  BbIpabOTKH
3JIEKTPO3HEPIHUH, IIPU HTOM TEIUIOAKKYMYJIUPYIOLIAsl CUCTEMA MOJIy4aeT TeIJIOBYIO0 MOIIHOCTD OT
SIEPHOTO PEAKTOPa U MOJAET TEeIUIOBYIO MOIIHOCTh B CHCTEMY BBIPAOOTKH 3JIEKTPOIHEPTUH.

[0258] 53. Cucrema mo 1m.52, B KOTOpPOH pasMep TEIUIOAKKYMYJUPYIOIEH CHCTEMBI
paccyMTaH Ha MOCTABKY OOJBINEro KOJIMYECTBA TEIUIOBOH MOIIHOCTH, Y€M MOXET 00eCIeYHTh
SIIEPHBIN PEAKTOpP.

[0259] 54. Cucrema mo m.51, TOMOJHUTENILHO COMEpsKaIlasi IPaHULly SIEPHOTO OOBEKTa,
NpUYEM SIAEPHBIN PEAKTOP PACIIONIOKEH BHYTPH TPAHULIBI OOBEKTA.

[0260] 55. Cucrema mo mn.54, B KOTOpOHl cucTeMa BBbIPAOOTKH 3JIEKTPOIHEPTHUH
pAacIoNoKeHa 3a MpeAeIaMH IPaHHIIBI SIIEPHOTO OOBEKTA.

[0261] 56. Cucrema o 000My U3 MPENIIECTBYIOIUX ITYHKTOB, COEPIKaINas IePBHIHBIN
TETUIOOOMEHHHUK, KOTOPBIH NMPEACTaBIsIET COOOH HATPHI-COJIEBOH TEIIIOOOMEHHHK.

[0262] 57. Cucrema 1o 11.56, B KOTOPOil IEpBUYHBIH TEMJIOOOMEHHHUK PACTIONOXKEH BHYTPH
KOpIIyca sIEPHOTO PEeaKTopa.

[0263] 58. Cucrema mo m.57, B KOTOPOH INEPBUYHBIA TEMJIOOOMEHHMK HAXOAWUTCS B

TEIJIOBOM COOOIIEHUH € TEIUIOAKKYMYJIHPYIOIIEH CUCTEMON.
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[0264] 59. Cucrema no m.52, AOMOJHUTENBHO COAEprKalllass BTOPON SIAEPHBIA peakTop,
HAXOMSIIUNCS B TETUIOBOM COOOIIEHUH C TeIIOAKKYMYJIUPYIOIIEeH CUCTEMO.

[0265] 60. Cuctema o 11.59, B KOTOpOH BTOPO SIAEPHBIN PEAKTOP UMEET KOHCTPYKLIHUIO,
OTJINYHYIO OT KOHCTPYKLIUU YKA3aHHOTO SIIEPHOTO PEaKkTopa.

[0266] 61. Cucrema mo m.52, AOMOJHHUTENBHO COZAEpKallas COJHEYHYIO TEIJIOBYIO
3JIEKTPOCTAHIIMIO, HAXOSIIYIOCS B TETLNIOBOM COOOIIEHUH C TEIIOAKKYMYJIUPYIOLIEeH CHCTEMO.

[0267] 62. Cucrema 1o 1.52, DOTNOJHUTEIBHO COAEpIKaIlasi BETPSHYH TEIJIOBYIO
3JIEKTPOCTAHIIMIO, HAXOSIIYIOCS B TEIUIOBOM COOOIIEHUH C TEIUIOAKKYMYJIUPYIOLIEH CHCTEMOM.

[0268] 63. Cuctema 1o JEOOOMYy M3 MPEAIIESCTBYIOIINX MYHKTOB, B KOTOPOW SIAEPHBIN
PEaKTOp OTAENIEH OT TEIUIOAKKYMYJIUPYIOIIEH CUCTEMbI i CUCTEMbBI BBIPAOOTKH 3JICKTPOIHEPTHH.

[0269] 64. Cucrema mo 0OOMy U3 TPEAIIECTBYIOLINX MYHKTOB, IOTOJHHUTEIHHO
cofieprKaliasi TeHepaTop BOAOPOAA, KOTOPBIM IMOJYYaeT TEIJIOBYID) SHEPTHIO Ui BbIPAOOTKH
BOJIOPOAA.

[0270] 65. Cuctema no .64, B KOTOPOI reHepaTop BOAOPOIa CONEPIKUT IJIEKTPOITU3EP.

[0271] 66. Cuctema 1o .65, B KOTOPOU TeHepaTop BOAOPOAa BbipadaThIBAET BOAOPOA B
IIPOLIECCE BBICOKOTEMIIEPATYPHOT'O 3JIEKTPOJIN3A.

[0272] 67. Cuctema no .64, B KOTOPOI r'eHEpaTop BOAOPOIA BbIpadaThIBAET BOIOPOI

NOCPEACTBOM MPOLECCa MApOBOH KOHBEPCUH Ha PUPOIHOM rase.



®OPMYVYJIA H30BPETEHUA

1. Cucrema, conepaxarnas:

ANEPHBINA PEAKTOpP, PACIIONIOKEHHBIN Ha epHOM OOBEKTE,

TPAHUL SIIEPHOTO 00BEKTA, OKPYIKAIOLIYIO SACPHBII pEaKkTop, IPUUEM IPAHHULA SAEPHOTO
o0beKTa OrpaHNMuYeHa OJHHM WJIM HECKOJbKHUMHU OapbepaMy, NPErsITCTBYIOIIUMH IOCTYIY K
SIIEPHOMY OOBEKTY,

CUCTEMY AaKKyMyJHPOBAaHUS TEIUIOBOM OSHEPTUM, PACIHOJIOKEHHYIO CHApy>XU TPAHULBI
SIEPHOTO OOBEKTA U HAXOSINYIOCS B TETNIOBOM COOOIIEHUH C SIIEPHBIM PEAKTOPOM, U

TEHEPaTOp MOLIHOCTH, HAXOISIUHCS B TEIUIOBOM COOOIIEHMH C CHCTEMOM
AKKYMyJIMPOBAaHUS TEIUIOBOM 3HEPIHM, MPUYEM TIE€HEpPaTOp MOILIHOCTH PACIHOJIONKEH CHAPYXKU
I'PaHULIBI IAEPHOTO OOBEKTA.

2. Cucrema 1o 1.1, B KOTOpOH cUCTeMa aKKyMYJIUPOBaHUS TEINIOBOM SHEPTHH HAXOIUTCS
B TETIJIOBOM COOOIIEHHUH C EPHBIM PEAKTOPOM ITOCPEACTBOM CHCTEMBI ITEPEHOCA SHEPTUH.

3. Cucrema no 1.2, B KOTOPOM cUCTeMa MepeHOCca SHEPTUU COAEPKUT KOHTYp TeKyuel
cpenbl, KOTOpBIH O0Opa3yeT 3aMKHYTBIH KOHTYP MEXOYy SAEPHbIM PEaKTOPOM M CHUCTEMOM
AKKyMyJIUPOBAaHUs TEIUIOBON SHEPTUH.

4. CucreMa no m.4, B KOTOPOl KOHTYp TEKy4eil Cpelpl B CUCTEME IMEPEHOCAa SHEPrUu
HAXOMUTCS B TEIUIOBOM COOOINEHHH C SAEPHBIM PpPEaKTOPOM MOCPEACTBOM IIEPBOTO
TETUVIOOOMEHHHUKA U B TEIUIOBOM COOOIIEHHH C CUCTEMOH aKKyMYJIHPOBAHHS TEIUIOBOIH YHEPTrUH
HIOCPEICTBOM BTOPOTO TEINIOOOMEHHHUKA.

5. Cucrema 1o 1.4, B KOTOPOIH KOHTYp TeKy4el CpeJibl COIEPIKUT COJIb B KauecTBe pabodeit
TEeKy4el Cpenbl.

6. Cucrema 1o 1.1, OTIMYAOIIASACS TEM, YTO I'PAaHUIIA SAEPHOTO OOBEKTA MPEACTABISIET
co0O0Ii orpaskeHue.

7. Cucrema 1o 1.1, B KOTOpOIl cucTeMa aKKyMyJIHPOBaHUs TEIJIOBOI SHEPTUU COEIMHEHA
C CUCTeMOH mpeoOpa3oBaHMs SHEPTHH, TTOABOAMMAS TEIUIOBAask MOIIHOCTb KOTOPOH MPEBBIIAET
BBIXOJIHYIO TEIUIOBY) MOLIHOCTb SIAEPHOTO PEAKTOPA.

8. Cucrema o m.1, B KOTOpOH reHepaTop MOLIHOCTH HAXOIUTCS B TEIJIOBOM KOHTAKTE C
CHUCTEMOM AaKKyMyJIMPOBAaHUsS TEIUIOBOM 3HEPrHU IMOCPEACTBOM CHUCTEMBI JOCTABKU JHEPIUH,
UCTIOJIB3YIOIIEH paciliaB COJIU B Ka4ecTBe padodei TeKy4ei Cpebl.

9. Cucrema mo 1.1, B KOTOPOH sIIEPHBIN peakTop NMPeACTaBisieT cOO0i NMepBhIi AaepHbIH
peaxTop, IpUIeM CUCTEMA AOTIOIHUTENBHO COAEPKUT BTOPOU SAAEPHBIN PEAKTOP, HAXOASALIUNICS B

TEIJIOBOM COOOIIEHUH C CUCTEMOM aKKyMYJIMPOBAHMS TETNIOBOI SHEPTHUHL.
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10. Cucrema no m.9, B KOTOpOM BTOPOH SANEPHBII pPEaKTOP PAaCMOJOKEH Ha BTOPOM
ANEpHOM OOBEKTE BHYTPU I'PAHULIBI BTOPOTO SIAEPHOrO OOBEKTA, a CUCTEMa aKKyMYyJIMPOBAHUS
TEIJIOBOM 3HEPTUU U F€HEepaTOp MOLIHOCTH PACMONIOKEHbI CHAPY>KU IPAHULIBI BTOPOTO EPHOTO
oObeKTa.

11. Cucrema mno mn.l, JIONOJHUTENBHO COAEp)Kalasi COJHEUHYI) TEIUIOBYIO
SHEPreTUYECKYI)  CHCTEMy, HaxOIIIYIOCS B  TEIJIOBOM  COOOLIEHHMH C  CHCTEMOH
aKKyMYJIUPOBaHUS TEIJIOBOM SHEPTHH.

12. Cucrema no 1.1, HOMONHUTENBHO COAEp:Kallas 30HY aBapHUITHOrO IUIAHHUPOBAHUS,
PAcCTOJIOKEHHYIO BOKPYT SIIEPHOTO peakTopa, IMpHUYeM CHUCTeMa aKKyMYyJIMpPOBaHHUS TEIUIOBOM
SHEPTUU U FeHepaTop MOIIHOCTU PaCIOJIOXKEeHb CHAPY> KU 30HBI aBAPUITHOTO MJIAHUPOBAHMSI.

13. Cucrema 1o 1.1, B KOTOpPOI1 siA€PHBIN PEAKTOP COAECPIKUT:

KOpIyC,

KOHTYp NMEePBUYHOIO TEIIOHOCUTEJIS], PACTIOIOKEHHBINH BHYTPHU KOpITyca peakTopa, u

NEePBUYHBIN TETUIOOOMEHHUK, HAXOMSIIUICS B TEIUIOBOM COOOINEHHH C KOHTYPOM
NEPBUYHOIO TEMJIOHOCUTETIS.

14. Cucrema mo m.13, B KOTOpOH NEPBUYHBIA TEIJIOOOMEHHHK INPENCTaBISAET COOOMH
HATPUH-COJIEBOU TEMIIOOOMEHHHUK.

15. Cucrema, conepsxaiasi:

ANEPHBbI pEaKTop, pPAaCHOJOXKEHHbIH BHYTPU SAEPHOTO OOBEKTa, OrPaHHYEHHOI'O
IPaHULIeH SIIEPHOTO OOBEKTA, IPH ATOM SIAEPHBII PEAKTOp UMEET KOPIIyC,

TETIOOOMEHHUK, PACIIONIOKEHHBIN BHYTPH KOpPITyCa peakTopa, Mpu4YeM TeIIOO0OMEHHUK
BBITOJIHEH ¢ 00eCreueHreM BO3MOKHOCTH TEIIOBOTO COOOINEHUS MEPBUYHOTO TEIIOHOCUTENS
BHYTPH KOPITyCa PeaKTopa C COJIEBbIM TEILNIOHOCUTENIEM B KOHTYPE TETIJIOHOCUTENIS, U

CUCTEMYy AaKKyMYJIMPOBAHHs TEIUIOBOM 3HEPIUHU, PACIOJOXKEHHYK) CHApPYKU TPAHULIbI
SIEPHOr0 OOBEKTA U BBIMOJIHEHHYIO C BO3MOKHOCTBIO MOJTYYEHUS TEIUIOBOH SHEPTHH OT COJIEBOTO
TEIJIOHOCUTENIS] B KOHTYPE TEIIOHOCUTETIS.

16. Cucrema mno .15, [ONOTHHUTENBHO coOxepkallas CHUCTEMY  BBbIPAOOTKH
3NIEKTPOIHEPTHH, HAXOSINYIOCS B TEIUIOBOM COOOINEHHWH C CHCTEMOH aKKyMYyJIUPOBaHHUS
TEIUIOBOW SHEPTHH, TMPU 3TOM CHCTEMa BBIPAOOTKH 3JIEKTPOIHEPTHUHU PACIIONIOKEHA CHApYKU
I'PaHULIBI IIEPHOTO OOBEKTA.

17. Cucrema, copeprkaias:

SIEPHBIN PEAKTOP, UMEIO LI BBIXOJHYIO TEIMJIOBYH MOILIHOCTD, U

CHCTEMY BBIPAOOTKH 3JIEKTPOIHEPTHH, UMEIOLIYIO TEIJIOBYIO MOJBOIUMYIO MOIIHOCTD H

HaXOJISIIYIOCS B TEIJIOBOM COOOIIEHNH C AEPHBIM PEAKTOPOM,



IPY 3TOM YKa3aHHAas MMOJIBOINMAs! TETIJIOBAsI MOLTHOCTH OOJIbIIIE, YeM YKa3aHHAas! BBIXOHAS
TEIUIOBasi MOIIIHOCTb.

18. Cucrema no n.17, NOMONHUTENBHO CONEpIKAILAS TEIVIOAKKYMYJIUPYIOLIYIO CUCTEMY,
PACHOJNIOKEHHYI0 MEXAY SIAEPHBIM PEAKTOPOM M CHUCTEMOW BBIPAOOTKH 3JIEKTPOSHEPTHH, MPU
5TOM TEIUIOAKKYMYJIUPYIOLIasi CUCTEMA IIOJy4aeT MEPBYH TEIJIOBYIO MOIMHOCTH OT SIAEPHOIO
peakTopa  MoJaeT BTOPYIO TEIUIOBYIO MOLIHOCTh B CUCTEMY BBIPAOOTKH 3JIEKTPOIHEPTUH.

19. Cucrema mo .18, B KOTOpOW BTOpas TEIUIOBAsh MOILIHOCTH OOJbIIE, YeM IepBast
TEIUIOBasi MOIIIHOCTb.

20. Cucrema o 1. 17, TONOJHUTENBHO COEprKaIlasi TPAHHLYY SIIEPHOTO OObEKTa, MPUUEM
SIEPHBIA PEAKTOP PACTIONIOKEH BHYTPH I'PAHHLIBI SIEPHOTO OOBEKTA.

21. Cucrema no m.20, B KOTOPOW cHUCTeMa BBIPAOOTKH 3JIEKTPOIHEPTHH PACIIOJIOKEHA

CHApY KM IPAHULIBI SIIEPHOTO OOBEKTA.
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