Jlekuma 15. A3C ¢ peaktopamu Ha
ObICTPbLIX HEUTPOHAX C HATPUEBbLIM
TensoHoCcUTereM.




OCHOBHbIE peaKTopbl Ha ObICTPbIX

HEUTPOHaX
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B pa3Hoe BpeMsi B pa3HbIX CTpaHax CyLlecTBOBafiM MHOMOYUCIIEHHbIE
NPOEKTbI U NporpamMmbl CO34aHNUA SHEPreTUYECKNX DbICTPbIX
peakTopoB.

KpacHbIM LIBETOM Ha PUCYHKE BblAENEHbl peakTopbl, pearibHO
npegHa3sHa4YeHHble A4 BbipaboTKM SHEPTUM.

[epMaHCKu peakTop He Obli MOCTPOEH, XOTHA U BbIN NUUEH3NPOBAH,
SINTOHCKUN peaKkTop, Nocrie aBapun B Ha Ha4YanbHOM atare paboTbl
6bin1 ocTaHoBNeEH B 1995 1., n TONbKO B HAcTosILLLEE BPEMS M0 BHOBb
NbITAlOTCA 3anyCTUTb.

B Poccun 6binn peanmsoBaHbl ABa NOfIHOMACLUTaOHbIX
NpomblILieHHbIX peakTopa (bP-350 n bH-600). B HacTosWee Bpemd
dyHKunoHupyeT oanH — bH-600.

Bo ®paHuum ObIno Takxke 3anyweHo asa peaktopa — Phenix n
SuperPhenix. B HacToqauwee Bpems pyHKumMoHnpyeT ognH Phenix.
Takmm ob6pa3om, B MUPOBOM OMNbITe CO3AaHUA N IKCNyaTauum
peakTopoB Ha ObICTPbIX HEUTPOHaxX Poccua saHumaeT 3amMeTHoOe
MecCTO.



brioyHbit wum ynpaesneHusi peakmopa bH-600




Omycx axextpos=enm noTpeburean
Electncity 1o the consumer

Y3 TPACROPWATOD
Control rodks Transformer
Naporesepsiop
learn rator
< 1ENA00DMRsK Steom genereto
Heat exchange
7,
{/ | &
g - “,
Uy | g
I’ ( v
{/ > 21 g ’, ‘
,': N _.‘ -'.,‘ ,u , J
|| |
/ K
Al
7 / Noya-oxABaATEND
i / Cooling water pond
" { ) v
/ ‘-—'l.' - ] 7,
: : '
/”'I/III’I////I/II Y, @
Tonamo MUH 2 ro vosrypa Ttareasas HOCOC
fuel Main coolant pump of Feedwater pump Di
: ; - agram of BN-600
i 190 Ripe the secondary circuit ¥
tr;:am coolant pump of Nuclear Power
€ prmary circut
Reactor

« Cxema ADC c peaktopom bH




BbicTpbin peakTtop BH-600

* |ll-n Gnok benosipckon ASC — BbICTPbLIN peakTop
bH-600, paboTtaeT B aHeprocucrteme CpeaHero
Ypana ¢ 1980 roaa.

ApepHbin peaktop bH-600 BLINOMHEH C
“MHTEerpanbHON” KOMMNOHOBKOW 0OOpPYya0OBaHMUS,
Npun KOTOPOU akTMBHaA 30Ha 1 0bopyagoBaHME
NepBOro KOHTypa (Hacocbl, TENNOOOMEHHUKN)
pa3MeLLeHbl B KOoprnyce peaktopa. Takas
KOMMOHOBKa npu coopyxeHunun kpynHon ASC
npumeHeHa B CCCP Bniepsble.



« Kopnyc peakTtopa npeacrasnsetr cobon 6bak unnmHapuveckon
doOpPMbl C ANNMUNTUYECKUM OHULLEM N KOHNYECKOU BEPXHEN
KPbILLKOW, BbINOMTHEHHOW C OAMHHaALUAaTbO ropfioBUHAMU — AN
NOBOPOTHOM NMPOBOKM, HACOCOB MEPBOro KOHTYPA,
NPOMEXYTOYHbIX TENTOOOMEHHUKOB, 3NEBATOPOB CUCTEMbI
neperpysku tTennosblgenstowmx coopok (TBC).
LinnnHgpuyeckas 4acTtb Koprnyca coeanHeHa C OHULLEM MYyTEM
CBapKy Yepes NepexofHoe OnopHOe KOrbLo, Ha KOTOPOM
YCTaHOBINEH OMOPHbIN MOSIC, ABNSIOLLMNCS OCHOBOW HECYLLIEN
KOHCTPYKUMW BHYTPU KOpryca peaktopa; OH obpa3yeT CUCTEMOW
paguanbHbIX pebep Tpu CrMBHbIE KaMepbl ANa HaTpuS,
BbIXOASILLErO N3 TEMNSTO0OMEHHUKOB.

* Ha onopHom nosice CMOHTUMPOBaHO BCE BHYTPUKOPMYCHOE
obopynoBaHue: HanopHast kKamepa ¢ TBC akTUMBHOM 30HbI, 30HbI
BOCMPOM3BOACTBA U BHYTPEHHero xpaHunuiwa TBC, nepBnyHas
pagnaunoHHaga 3aluTa, NPoOMeXyToYHbIe TeI'IJ'IOO6MeHHI/IKI/I,
rnMaBHble LUMPKYNALNOHHLIE HACOChl MePBOro KoOHTypa. Harpyaska
OT MaccChbl peaKkTopa 4Yepe3 ONOpPHOE KomnbLO NnepenaeTcs Ha
KaTKOBbI€ OMopbl, KOTOPLIE OnMpatoTcs Ha PYHOAMEHTHYIO
nAanTy



OOwume cBegeHUA U TensoBas cxema 3Heproo6rioka

TennoBas cxema Grioka TPEXKOHTYPHasA: B NepBOM U BTOPOM KOHTypax
TenrnoHocuTenem ABMAETCA HaTPUKN, B TpeTbeM - Boaa U nap.

OTBOA Tenna oT akTUBHOM 30HbI OCYLLUECTBNSAETCA TPeMA
He3aBUCUMbIMU NETAAMU LUPKYIALUN, Kaxdas U3 KOTOPbIX COCTOUT U3
rMaBHOIO LMPKYNAUMOHHOIO Hacoca 1 KOHTypa, ABYX NPOMEXYTOUYHbIX
TENSTI000MEHHUKOB, MaBHOMO LUMPKYNALMOHHOIO Hacoca 2 KoOHTypa C
BydepHOn eMKOCTbIO Ha Bcace U ¢ 6akom aBapunHOro cbpoca gasreHus,
naporeHepatopa NIMH-200M, koHaeHcaunoHHon TypouHbl K-210-130 co
cTaHOapTHOW TenmoBon cxemoun n reHepartopa TIB-200-2 MY 3.

Ucnonb3oBaHMe HaTpPMeBOro TensIoHoCUTenNs o6ycrnoBuno
npUMeHeHue paga cneuuanbHbIX CUCTEM:

- 3neKTpooodborpeB obopyaoBaHUA U TpyoonpoBoaoB,
3NEeKTPOMarHUTHbIX HACOCOB,

- pMNLTP-NOBYLLEK OYUCTKU HATpUA,
- ANarHOCTUKM NpoTeyeKk BoAbl B HaTpuM,

- IOKanuM3auum NpoayKToB B3auMoAenuCcTBUA HaTpUa ¢ BOAOM nNpu
MEXKOHTYPHbIX HENMIOTHOCTAX NaporeHeparopa, NoXapoTyLUeHUs
HaTpus,

-OTMbIBKM o6opyaoBaHusa u TBC oT HaTpus,
- UHEPTHOrO 3aLLUMTHOrO rasa aproHa



OCHOBHBIE MPOEKTHBIE XAPAKTEPMCTUKM PEAKTOPA EH-600

Tennoeaa MOWHOCTE, MBT 1470
PasMepel KOpNyca peakTopa, M::

AvaMeTp 12,8

EbICOTa 12,6
OBwanA Mmacca peakTopa B cbope, 683 HaTpHA, T 3900
O6beM HaTpHAa, M=

B NEpBEOM KOHTYpE 520

EO0 BTOPOM KOHTYpEe 260
PaszMepel aKTHBHOW 30Hb!I (AMaMeTp X BbICOTa), M 2,06 x 0,75
Konu4ecteo TBC aKTHMBHOW 30HbI 369
Konu4ecrteo TE3No6 6 TBC aKTMBHOW S0HBI 127
HapyXHbId AWMaMeTp TE3MNa aKTMBEHOW 30HBI, MM 6,9
Konndecrteo TBC 30HBI BOCNPOM3EOACTEA 379
Konn4ecTeo TE3N08 6 TBC 30HBI BOCNPOM3IBE0ACTES 37
HapyXHbIH AWMaMeTp TE3MNAa 30HbBl BOCNPOM3BOACTES, MM 14,2
TeMnepaTypa HaTpva NeEpPBOro KoHTYpa, °C:

Ha BX0A0e B aKTHEHYH 30HY 380

Ha BblX0AOE M3 GKTMEHOW S0HbI 550
TeMmnepartypa HAaTpHA BTOPOro KoHTYpa, °C:

Ha Bxoae B TeNNoobMEHHHK 320

Ha BblxoAae M3 TennoobMeHHHMKa 520
MakcMManbHbIA HEATPOHHBIA NOTOK B GaKTHMBHOW 30HE, 0.77 % 10

2 208X
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KoaddrumMeHT BOCNPOM3IBE0ACTES TOMNMMES 1,3

BpemMAa Mexay NneperpysKkamMv, cyT. 150
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Pucynoxk.Koncrpyxkius
Peaktopa bH-600

1- [lTaxra;2- Kopmyc;3-
I maBHBIM
IUPKYJISIIIUOHHBIN
Hacoc | koHTypa;4-
DIIEKTPOABUTATEb
Hacoca;S- boubmias
MOBOPOTHAs MPOOKa;6-
Pagnanmmonnas
3a1mTa;7-
TennooOMeHHUK
"Harpui-HaTpuil'";8-
LlenTpanbHas
ITOBOPOTHAs KOJIOHHA C
Mexannzmamu CY3;9-
AKTHBHas 30Ha.



1- PeakTop;

2 - [NaBHbIN
LUUPKYNSALMOHHBIN HAacocC
1 KOHTYpa;

3 - [IpOMEeXyTOYHbIV
TENNOOOMEHHUK;

4 - TennoBblgenawoLwine
cbopky;

5 - NaporeHepaTtop;

6 - bydbepHas n cbopHas
€MKOCTH,;

7 - [NaBHbIN
LUUPKYNSALMOHHBIN HAacocC
2 KOHTYpa;

8 - TypboycTaHOBKa;

9 - ['eHepaTop;

10 - TpaHchopmaTop; 11
- KoHpeHcaTopbl;

12 - LMpKynaunoHHble
Hacochbl;

13 - KoHaeHcaTHble
Hacochbl;

14 - Noporpesatenu;

15 - [leaspatop;

16 - lNuTatenbHble
Hacochbl;

17 - MNpyg-oxnagutens
18 - OTnyck
3NEKTPO3HEPTUM

notpebutento

TennoBaga cxema aHeproboka.



lMepebiu KOHMYypP BKNIOYAET B CeDA TpU
napannenbHble METNN, KaXagas N3 KOTOPbIX COCTOUT U3
rMaBHOro LMPKYNALUMOHHOIO Hacoca 2 1 AByX
NPOMEXYTOUYHbIX TENNTOOOMEHHUKOB 3.

Linpkynauua HaTpus B peaktope opraHuU3yeTcs
criegyowmm obpasom. HaTtpum oT Kaxgoro n3 Tpex
2rnaBHbIX UMPKYNALMOHHBIX HACOCOB 2 MO ABYM
HanopHbIM Tpybonposoaam (anametp 630 mm, TonwKMHa
CTEHOK 13 MM) NOCTynaeT B HANMoOpPHYI Kamepy
peakTopa, OTKyda Yepes3 CUCTEMY HaMNopPHbIX
KONNIEKTOPOB pacnpenensieTca no CoCcTaBHbIM YacTsM
aKTMBHOM 30HbI 1 BOKOBOW 30HbI BOCNPOM3BOACTBA, a
TakKe NogaeTcsl Ha oxNna)aeHune Kopriyca peakTtopa,
BHYTPUPEAKTOPHOro XxpaHunuuia otpadortaswwmnx TBC 4
N NepBUYHON pagnaLlMOHHON 3aLUUTHI.



« Harpetbit 0o 550°C B aKTMBHOW 30HE peaKkTopa HaTpuu
NOCTYNaeT B MPOMEXYTOYHbIE TEMNITOOOMEHHUKN KaXKaou
neTnu, rge, onyckasiCb No MeEXTPYOHOMY MPOCTPaHCTBY,
nogorpeBaeT HaTPUM BTOPOro KOHTYpa, NpoTeKarLwmn no
Tpybam BBepx, oo 520 °C n, oxnaansLLUCh,
BO3BpaLLaeTCcs Ha BCAC rMaBHbIX LMPKYNALMOHHbIX
HaCOCOB.

[ MaBHbIN LMPKYNALUMOHHbLIM HAcOC NepBOro KOHTypa -
LEHTPOOEXHBIN MOrPy>KHOro TMNa, C HMXKHUM
rmapocTaTUYeCcKUM noaLunnHMKom paboTtatowmm Ha
HaTPUM 1 C NNaBHbIM PErynMpoBaHNeEM 4Yuncna odbopoToB
Bana areKkTponpmneBoaoM (Mo cxeme acCUHXPOHHO-
BEHTUNBHOIO Kackaga). Pabo4yee koneco Hacoca -
OBYXCTOPOHHEro BcacblBaHuA. [1na npomnsseaeHud
PEMOHTa Hacoca KOHCTPYKLUUA npeaycMaTpuBaeT
BO3MOXXHOCTb U3BNEYEHNSA €ro BblIEMHOM YacTu n3 baka u
3aMeHbl 6e3 pasrepmMmeTmsanyunmn razoBoun NONoCTH
peakTopa.



* [1pOMEXYTOUYHbIN TEMMOOOMEHHUK "HATPUU-HATPUIN" -
BEPTUKASIbHbIN KOXYXOTPYOHbLIN C KOaKCnanbHbIM
nogBo4OM M OTBOAOM TEMMOHOCUTENS BTOPOro KOHTYpa,
NPOTUBOTOYHbLIN. BblCOKOpaAMOaKTUBHLIN HATPUI
NepBOro KOHTypa nNpoxoauT B MEXTPYOHOM
NPOCTPAaHCTBE TENNOODOMEHHNKA CBEPXY BHUS;
HepaanoaKTUBHbLIN HAaTPUX BTOPOro KOHTYpa NOCTynaeT B
TENI00OMEHHUK MO LUeHTpanbHOW TPyDe B HMXKHIOKD
KaMepy 1 3aTeM OBMXKETCHA BHYTPU TPYDOK NPOTUBOTOYHO
HaTpMIO NepBOro KoHTypa. [ins ucknoyeHuns
BO3MOXHOCTW NpOTeYEeK paanoakTUBHOIO HaTpus
NepBOro KOHTypa, B cllydae Te4n BHYTPU
TennoobMeHHMNKa, HaTpUin BTOPOro KOHTypa HaxoguTcs
noa OonblUMM gaBreHneM, YHemM HaTPUN NePBOro
KOHTYpa.



Bmopou koHmyp BKNo4aeT B cebsl Takke Tpu
napannernbHble NeTnn. MaBHbIM LMPKYNALUNOHHBIM
HacoCOM BTOPOro KOHTypa 7 Kaxaou neTnu HaTpun
nodaeTcs B MPOMEXYTOYHbIN TEMNNTOOOMEHHUK 3, rae
HarpeBaeTCcAa 3a CYET Tenna rnepsoro KoHTypa go 520 °C
N HanpaBnsieTcs B naporeHeparop, B KOTOPOM
reHepupyeT 1 neperpeBaeT nap TPETLENo KOHTYpa.

[ns nogaepxaHnua HaTpua B pacniaBneHHOM
COCTOSAHMM NPW OCTaHOBKE Onoka npeagycMoTpeHa
pas3BeTBNEHHAsA CUCTEMA INIEKTPOODOOrpeBa Bcex
TpybonpoBogoB 1 0O6pasoBaHMs BTOPOro KOHTypa C
YCTPOUCTBAMWN KOHTPOMSA N aBTOMaTUYECKOro
perynnupoBaHusi TemnepaTypbl.

[MaBHbLIN LMPKYNSILMOHHBIA HACOC BTOPOro KOHTYpa -
LEHTPOBEXHBLIN, BEPTUKANbHBIW C HUXHUM
rmapocTaTu4yecknm noawmnnHnkom. Paboyee Koneco -
OOHOCTOPOHHErO BCaCbIBaHUS.



e Tpemuu KOHMyp BKIIOYAET B CeDA Tpu
netnu. B cocTaB Kaxgou neTnu BXoguT
KOHOEeHCcaLUNoHHaa napoBaga TypbuHa
K-210-130 8 HOMUHaNbHOUN MOLLUHOCTbIO
210 MBT co ctaHoapTHOM TENNOBOW
cxemMoW. TennoHocuTenb - Boga 1 nap.



[1na komneHcauun tTemnepaTypHbIX YONUHEHUN
HacoCOB NepPBOro KOHTypa 1 NPOMEXYTOYHbIX
TENNOOOMEHHMKOB OTHOCUTESNBHO KOpyca peakrtopa
NCMOSIb30BaHbl KOMMEHCATOPbI NPUBaAPEHHbIE K
ropnoBMHe Kopnyca peakrtopa. Kopnyc peakrtopa
3aKno4YeH B CTPaxXOBOYHbIN KOXYX, UCKIHOYaoLLNA
BO3MOXHOCTb BbITEKAHUSA HATPUA U3 peaKTopa gaxke npu
pa3pbiBax ero kopnyca. [lpocTtpaHCcTBO, 3aKIIOYEHHOE
MeXxay HUMK, UCMNOoNb3YETCA NPU pasorpese Kopnyca
rasom nepen 3anofiHeHMEM ero HaTpmem.
BHyTpuKopnycHasa HENTPOHHAA 3aliuTa, pasMelleHHas
Ha ONOPHOM NosAce, COCTOUT U3 LUNUHOPUYECKNX
cTalnbHbIX 3KPaHOB, CTalnbHbIX DONBAHOK U TPYO C
rpadoUTOBbLIM 3aMNONHUTENEM.



AKTBHaA 30Ha peaKTopa

AKTMBHas 3oHa (anameTtp 2.05 m, Boicota 0.75 M) 1 30Ha
BocnpounssoacTea(tonwmnHa 0.4 m) yctaHOBMEHLI HA HAarNnoOpPHOW
Kamepe n HabpaHbl U3 wecTturpaHHbiX TBC kacceTHoro Tuna c
pasmepamu "nog knoy" 96 mm 1 ¢ warom 98 mm.

AKTUBHaga 30Ha coctounT 13 370 KacceT ¢ gaepHbIM TONMMBOM U
BOCNPOU3BOAALLNM MaTepunariom, obpasyowmnm TopLeBble 30HbI
BOCNPOU3BOACTBA, 27 cTepxHen cuctembl CY3 1 0OHOWN KacceTbl C
JOTOHEUTPOHHBLIM NCTOYHUKOM.

BblipaBHMBaHKME TeNNoOBbIAENEHNSA MO pagnycy akTUBHOW 30HbI
OCYLLECTBIIAIETCS 3arpy3Kor KacceT C pasnunyHbiM oboralleHnem
roptodero(21 n 29.4 %): 162 nepudepuinHblie KacceTbl akTUBHOM
30HbI 06pa3yloT 30HY 6onbLIOro oboralleHusi, ocTanbHble BXOOAT B
LeHTpanbHY 30HY Marnoro oboraweHus.

AKTVBHasi 30Ha MO NEpUMETPY OKpy>KeHa OOKOBOW 30HOM
BOCMPOW3BOACTBA, COCTOSILLEN M3 COOPOK, 3aMOfHEHHbIX ABYOKUCHIO
obeHEHHOrO ypaHa. 3a 9ToM 30HOW BOCMNPOUN3BOACTBA
PacCrosioXXeHO BHYTPEHHee XpaHUnumLLe KacceTt Ha 126 adeek,
KOTOpOe npeaHasHadeHo A9 pacxonaXMBaHUSA KaccCerT,
N3BMNEYEHHbIX U3 aKTUBHOW 30HbI, Nepen X BbirPy3kou N3 peaktopa.
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3arpy3ku akTUBHOW 30Hbl.
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6 - XpaHunuwe otpaboTaBLUNX

cbopok;
7 - CTep>XHN aBTOMaTU4eCKOro

perynvpoBaHus;
9 - KoMneHcupyoLLme CTePXKHY;

10 - ®OTOHENTPOHHbIN

4 - TBC BHYTpPEHHEN 30HbI
NCTOYHUK.

1 - TBC akTBHOW 30HbI C
MarnbiM oboralleHueMm;

2 - TBC akTBHOW 30HbI CO
cpeaHum oboralleHnem;

3 - TBC akTVBHOW 30HbI C
oonblUMM oboralleHneMm;
BOCMNPON3BOACTBA;

8 - CTepxHM aBapumnHom

5 - TBC BHeLUHen 30HbI
3aluThl;

BOCNpPOn3BOACTBA;
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TBC n tBanbI peaktopa bH-600

* KacceTbl akTBHOWN 30HbI cogepXat 127 TBanos,
PACMNONOXEHHbIX MO TPEeyrosyibHOW peLleTke ¢ warom 7.95
MM. [lMCcTaHUMOHNPOBaAHME TBANOB OCYLLECTBAETCA C
MOMOLLbIO MPOBOSIOKN, HABMBAEMOM Ha OOOSTOUKY.
[TIpncTEHOYHbIE TBAMbl AUCTAHLUUOHUPYIOTCA NEHTOMU
SNJINMNCHOIO CeYeHus.

KacceTa 60koBOW 30HbI coaepXnT 37 TBINOB.
HapyXHbI1 AnameTp 000noYKkmM 3TUX TBIMOB paBeH 14.2
MM, TonwmHa - 0.4 mm. OBonodyka BbINoONMHEHa B BUae
TPEXPEDEpPHON TPYOKN C AnameTpom no pebpam 15.25
MM.

TBanbl 3anofnHeHbl NO AfIMHE aKTUBHOW 30HbLI BTYNKaMu
n3 oboralleHHOW OKUCK ypaHa (UM CMeCcu OKUCKU ypaHa)
N OKUCU NNYTOHUS, a BbllLE U HUXKE aKTUBHOW 30HbI
pacrosioXXeHbl TOPLUEBbLIE 3KPaHblI U3 OPUKETOB OKUCK
"oTBanbHOro" ypaHa. TBasnbl 30HbLI BOCNPOU3BOACTBA
3anonHeHbl bpukeTamn 13 "oTBarnbHOro" ypaHa. [[asoBble
NONOCTU Ha4 YPOBHEM HaTPUSA B peakTope 3anosSIHEHbI
aproHom.



TennosBblgensawouiasad coopka COCTOUT U3
TBAJ0B, KOXYXa, ronoBku ans 3axeata 1TBC npwu
neperpys3kax n XBoCTOBMKA, C MOMOLLIbIO
koToporo TBC yctaHaBnmnBaeTcs B rHe3go
HaMOPHOro KonnekTopa n NnogaepxmBaeTcs
BepTuKanbHo. B xBoctoBunke TBC n B HanopHom
KONMNEKTOPE BbIMNONMHEHbI APOCCeNbHbIE
YCTpOMCTBA, obecnevmBatoLme Tpedbyemoe
pacnpeneneHmne pacxoga TeNOHOCUTENA Yepes
TBC, B cooTBEeTCTBUU C TENNOBLIAENEHNEM B
HUX. TBaAMbl COeANHEHBI MeXay coboun
afleMeHTaMu KpenneHuns u orpaxaeHbl Yexsom,
CBA3bIBAOLWKMM B eamnHoe uernoe Bce Yyactun TBC.



Pucynok

TBC u TB371BI aKTUBHOU
30HBI:

1-O60m0uKa TB31A;

2 - bioukwn "oTBanpLHOTO"

ypaHa;
3 - Brynku o6oraméHHoro

ypaHa,

4 -JlucraHumoHUpyronas
MIPOBOJIOKA;

5 - TonoBka TBC;
6-COopka TBIJIOB;

7- XBoctoBuk TBC

|

|

0l

Pucynok

TBC u B3I
30HBI
BOCIIPOU3BOJICT
Ba:

1 - O6oiouka
TBDJIA;

2 - Pebpo;

3 - baouknu
"oTBajgbHOTO"

YpaHa,
4 - XBOCTOBUK

TBC;

5 - Coopka
TBDJIOB;

6 - I'ooBka
TBC
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Cexuus naporeneparopa ASC BH-600.

| — ucnapurens;
gxpd 2 — TApoINEeperpeBarelib;

HEMPUA 3 TPOMEKYTOUHBIN

8 naporneperpeBareib



OCHOBHbIE CUCTEMBI YCTAHOBKW

Cucmema ynpaeneHusi u 3auyumsi (CY3)

CY3 peaktopa obecneumBaeT namepeHmne ypoBHS N CKOPOCTU U3BMEHEHUS
HENTPOHHOM MOLLHOCTM BO BCEX Anana3oHax paboTbl peakTopa,
OUCTaHUNOHHBLIN KOHTPONMpYeMbIN BbiBOA peakTopa Ha 3agaHHbIN
YpPOBEHb MOLLHOCTU U YCTOMYMBOE aBTOMATUYeCcKoe nogaepxmnsaHune
MOLLHOCTU Ha 3a4aHHOM YpOBHe, aBTOMaTndeckoe HagexHoe
NpekpaLwleHne LernHon peakumn geneHns npu BO3HMKHOBEHUN aBapUUHOIO
COCTOSAHMSA B peaKkTope UM gpyrnx cuctemax, KoMrneHcaumo N3MeHeHn4d
PeaKkTUBHOCTU peaKTopa.

CY3 peaktopa bH-600 Bknto4aeT B cebs 27 opraHOB ynpaBneHus
PeaKkTUBHOCTLIO, B TOM yuncrne 19 ctepxHen KomneHcauun n3MeHeHus
peakTUBHOCTU (KOMMeHcauns BbliropaHus, TeMmnepaTypHbIX N MOLWHOCTHbIX
9do(PeKTOB), pacnonoXXeHHbIX ABYMS KONnbLaMU, 2 CTEPXKHS
aBTOMaTU4YECKOro perynmpoBaHunsl, pacrosioXXeHHble B ABYX SYenKax
LeHTparibHOW 4YacTu 30Hbl Manoro oboralleHusi, 6 CTEP>XXHEN aBapUNHON
3alMTbl, pacnonoXeHHble Mexay NepBbIM 1 BTOPbIM KOnbLaMu
KOMMNEHCUPYIOLLUX CTEPXKHEWN.



Cucmema nepezapy3Ku mornuea

 Cucmema nepeapy3ku mornsuea obecreymBaeT 3arpy3Kky CBEXnx
TBC u anemeHTOoB CY3 B peakTop, Bbirpy3ky TBC n anemeHTtoB CY3
N3 peakTopa, nepecraHoBKy 1 pa3sopoT TBC B peakTope.

« Komnnekc MexaHM3MoB N YCTPOMCTB CUCTEMbI NEPErpy3Kkn Tonnmea
BKITIOYAET B cebsi cneayowmne yCTpomcTea: ABe NOBOPOTHbIE NPOOKM
(bonbluas U 3KCLUEHTPUYECKN Ha HEW YCTaHOBIEHHas Manas), Asa
MEXaHN3Ma Nneperpyskun (3KCLEHTPUYECKN pachnonoXeHHbIE Ha Marion
NOBOPOTHOW NpOBKE Ha pa3sHbIX PACCTOSAHUAX OT LEHTpa), CUCTEMY
HaBeaeHnA, ABa arnesaTtopa TpaHcnopTuposkn TBC n anemeHToB CY3
(3arpysku 1 BbIrpy3Kn), MexaHnam nepegayum cbopok, bapabaH cBexmx
n bapabaH oTpaboTaBLUnX COOPOK, YCTPOMUCTBA YnNpaBfeHns
KOMMNS1EKCOM MEXaHU3MOB MeEPErpy3Kul.

« C noMmolLLblo MexaHM3Ma neperpysku kacceta ycTaHaBnNMBaeTCcs B
rHe3[o0 KapeTku arneBaTopa U nepemMeLL,eHneM KapeTkn No HakIOHHOWM
HanpasnsoLwen NogHMMAETCA U3 BHYTPEHHEro XpaHunuiia K
MexaHu3My nepegadun kaccet n obpaTtHo.

 MexaHnam nepegadn KacceT pacnonoXeH B repMeTU4yHOM
neperpysoyHom bokce. OH ocyLlecTBNAET TPAHCNOPTUPOBKY KacceT
N3 rHE3[ KapeTKkn 3rneBaTopoB B NnepegartodHble bapabaHbl n obpaTHo.



Cucmema oyucmku Hampus

Cucmema o4yucmku Hampusi npeaHasHa4vyeHa anst O4NCTKN HaTpUs
OT pPaCTBOPUMbIX U HEPACTBOPUMBbIX NPUMECEN N NMHONKAL NN
coaepxaHma aTnx npumecen. O4YNUCTKa OCYLLECTBNSETCA C
NPUMEHEHUNEM XOSTOAHbIX PUNLTPOB-ITOBYLLIEK.

[TomelleHuns, rae BO3MOXHO UCTEYEHME U BO3ropaHne HaTpus,
obopynoBaHbl cucmemMamu rnoXkapomyuwHeusi Hampus,
npegycMmaTpusaroLLMMK crieayowmne cnocodbl TYLLEHUST HATPUSA:
NOPOLLKOBbLIM COCTaBOM; B crieymaribHbIX nogaoHax ¢
rmapopacTtBopamMun; CIIMBOM HATpUS B aBapuUnHble EMKOCTU C
CaMOTYyLUEHNEM HATPUSA B HUX; CaMOTYLLUNTENSAMN B OTHOCUTESTbHO
repMeTUYHbIX NOMeELLEHNAX 6e3 nogayvn a3oTta; nogavyen asorta B
NOMELLEHUA C HAaTpmneBbiM 0bopyaoBaHNEM.

Cucmema anekmpocHabxeHusi. Bbigaya anekTpnyeckomn
MOLLHOCTWN B QHEPIrOCUCTEMY OCYLLECTBNSETCA Yepes3 TPU BrOYHbIX
noBbILWaoLWKnX TpaHcdopmartopa 1575/242 kB mowHocTbo 250
MBA kaxabin n ganee 4yepes TUNOBOE OTKPbITOE
pacnpegenutenbHoe yctponcTteo 220 kB, BbINOMHEHHOE C ABYMS
OCHOBHbIMW U OOHON 0OXOA4HOW CUCTEMOWN LLUUH.

BaxHenwwne notpedbutenn anekTpoaHeprmm cnctem 6e3onacHoCcTH
NMEIOT pe3epBHOE NUTaHNUE OT CUCTEM C aBTOHOMHbIMU HaAEXHbIMU
NCTOYHMKaMW - aBTOMATUYECKM 3anycKaeMbIiMU ON3ESb-
reHepaTtopamu 1 akKyMyrsaToOpHbIMY DaTapesamu.



Be3onacHOCTbL peakTOPHOU YCTaHOBKM

[TpmeHeHne npuHumna rnyboko 3WenoHNMpoBaHHOW 3aLlUMThl B
BUAE CUCTEMbI DapbLEPOB Ha MYyTU pacnpoCTpaHEHUS
NOHU3UPYIOLLIMX N3NYYEHUN N paguOaKTUBHbIX BELLECTB B
OKpY>KaloLLyo cpeay v peanusaumm CUCTEMbl TEXHUYECKUX U
OpraHn3aLUnoHHbIX Mep MO 3aLMTe U COXPaHEHMIO
9 PEKTNBHOCTM 3TUX BapbLEPOB.

Kak 1 BO BCex TMnax peakTopoB Ha 3Heprobrioke ¢ peakTopom
bH-600 B Ka4ecTBe NepBoOro, BTOPOro n TpeTbero bapbepos
paccMmaTpuBaroTCcs MaTtpuua TonnmBa, repMeTudHast U npoYvHas
obono4ka TBana n Kopnyc peakropa.

OTnnuunTernbHOM 0oCOBEHHOCTLIO B YCIIOBUAX paboTkl Koprnyca
peakTopa ABMAETCs OTCYTCTBUE KAKNX-NTMDO 3HAYUTESNbHbIX
noBpexgaroLnx pakTopoB: OH He NnogBepraeTca 4eUCTBUIO
BbICOKOIo AaBfIEHUA, KOPPO3MOHHOIO BO3AENCTBUSA 1 DOSbLLOIO
00ny4YeHnst HeMTPoOHaMM.

UeTBepTbiM DapbepoM SBMAETCA CTPAXOBOYHbLIN KOPIYC
peaKkTopa, CTPaxoBO4YHbIE KOXYXM BCOMOraTesibHbIX
TpybonpoBoaoB 1 KOHTYpa U repMeTUYHbIE NoMeLLeHNA 1
KOHTYpa.



Mepbl oGecnevyeHus 3aWmUTbl U coxXpaHeHUs 3hPeKTUBHOCTU GapbLepoB

BblIOOp GriaronpmAaTHOM NNowankn ¢ HEBbICOKOW CEMCMUYHOCTLIO B
COOTBETCTBUU C TPeOOBaAHUAMN HOPMATUBHbIX JOKYMEHTOB;

NCNoNb30BaHWE U pasBUTUE BHYTPEHHE MPUCYLLNX PeaKTopy Ha
ObICTPLIX HEMTPOHAX CBOMUCTB HE30MacHOCTU N ero camo3allnTbl 3a
CUYET MacCUBHbIX CPEeACTB, OTPULATESbHLIX BO BCEX PEXNUMAX
apheKTOB peakTUBHOCTU, HU3KOU N3OBLITOYHOW PEaKTUBHOCTHN,
OTCYTCTBUSA NOKaSIbHbIX KPUTUYHOCTEN,

cnocobHoctTn CY3 obecneunBaTb NpUBEOEHME peaKTopa B
NOOKPUTUYECKOE COCTOSIHME N nogaepkaHme ero B 3ToM COCTOSIHUM
BO BCEX peXmnmax,

NHTEerpanbHOW KOMMOHOBKU peaKkTopa, BbICOKOW TEMI0BOU UHEPLNK
1 1N 2 KOHTYPOB N OCYLLECTBUMOCTU PEXMMOB €CTECTBEHHOM
LMPKYNALUNM TENSTIOHOCUTENS B HUX;

obecneyeHne TpebyemMoro KayectBa CUCTEM, BaXKHbIX A5
©e3onacHOCTU, Ha BCEX aTanax XXU3HEHHOro UuKna aHeprobnoka;

NnPUMEeHEeHNe CUCTEM be3onacHocCTN, NOCTPOEHHbIX Ha OCHOBE
NnPUHLUMMNOB pe3epBnpoBaHnd, He3aBMCMMOCTHN, EANHNYHOIO OTKa3a,

NpUMeHeHNe CpeacTB AnarHocTupoBaHusa gedekToB obopyaoBaHUS
N OTKNOHEHUI pexrma ux paboTbl OT HOPMarbHOrO.



BPECT

BPECT — npoeKkT peaktopoB Ha ObICTPbIX HEWTPOHAX CO CBUHLOBbIM
TensioHocuTeNneM, [OBYXKOHTYPHOM CXemMOW oOTBoga Tenna K TypbuHe U
3aKpUTUYECKMMKM NapamMeTpamm napa. ATOT NPOEKT padpabaTtbiBaeTcd ¢ KOHUa 80-X
rogoB , OHAKO 4O CUX MOpP HaxoaUTCA B CTagum Noucka onTMMaribHbIX peleHnn B
obnacTtu cuctematnsayum, opraHmsaumm NPOEKTHbIX paboT N B YaCTU KOHCTPYKLNK
OTAENbHbIX 3JIEMEHTOB PeaKTOPHOM YCTaHOBKM U €€ obopyaoBaHud. [MnaBHbIN
KOHCTPYKTOp peakTtopHon yctaHoBkn — HUKNST nmenn H. A. [Jonnexana.

[lepBoHavanbHO npoekTupoBanacb YyctaHoBka BPECT, obecneunBaBluas B
cocTaBe 3Heprobnoka anekTpmndeckyto mowHocTb 300 MBT, no3)e BO3HUK U NPOEKT
C MOLLHOCTbIO 9Heprobnoka 1200 MBT, ogHako Ha AaHHbIM MOMEHT pa3paboTymKu
cocpepoTouunu ceom ycunma Ha mMeHee wmowHom BPECT-O[-300 («OonbITHbIN
OEMOHCTPAUNOHHbINY ), B CBA3N C OTPabOTKON BONbLLIOro KOfIM4ecTsa HOBbIX B 3TOM
00nacTn KOHCTPYKTUBHbIX pewleHni. Kpome Toro, BbibpaHHas molHocTe 300 MBT
(an.) n 700 MBT (Tenn.) sBnaetca MuUHMMarbHO HeoOXxoAMMOW ONA MONyvYeHud
KO3do(puLMeHTa BOCMNPOM3BOACTBA TOMNNMBA B aKTUBHOW 30HE, paBHOMO euHuLE.

B HacTtosiwee Bpema npencrasutenn Pocatoma paccmatpusator BPECT kak
COCTaBHYIO YacTb npoekta [NpopblB, "KOHCONMMAONPYHOLWEro NPOEKThl Mo pa3paboTke
peakTopoB OOMbLLUON MOLHOCTU Ha BbICTPLIX HENTPOHAX, TEXHOMOMMMU 3aMKHYTOro
A0EepHOro TOMSIMBHOINO UMKIA, a Takke HOBbIX BUOOB TonjnvBa WM mMaTepuanoB U
OPUEHTMPOBAHHbLIW Ha LOCTUMXEeHWe HOBOro KayecTBa 94epHOU aHepreTukn”.



Peaktop BPECT
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XapaKTepUCTUKA

MHTeraJ'IbHaFI KOMIMOHOBKa B co4veTaHn C MHOIOCITOMHbIM
MeTannobeToHHbIM KOpnycom (HeT BbIXOOa TENnroHOCUTENA 3a npeaernbl
Kopnyca) Anda NCKI4YeHUA noTepmn TeryfioHOCUTESIA.

OTcyTCTBME 3anopHOW apmMaTypbl B MNEPBOM KOHTYpPE - HEBO3MOXHO
npekpaweHne umpkynaumm. Cxema UMPKYNAUMMA  TEMNOHOCUTENS C
nepenagoMm cBOOOOHLIX YPOBHEW - rapaHTUPOBaAHHOE NpoASeHne
LIMPKYNALMM Npu o6ecTtodnmBaHum.

Aicnonb3oBaHMe NMNOTHOrO BbICOKOTEMIONPOBOAHOIO CMELLUAHHOIo ypaH-
NyTOHNEBOINO HUTPUOHOIO TOMNMBA M Marno3amMeanarowero HemTPOHbI
TAXKENOro  CBUHLIOBOrO  TEMMOHOCUTENS  NO3BOMAT  0obecneyvnTb
BOCIMPON3BOACTBO [AENALWMXCS MaTepuanoB B aKTUBHOW 30He. [lonHoe
BOCNPOU3BOACTBO AeNsLUXcs martepunarnos B aktmsHon 3oHe (KBA ~1,05)
OorpaHM4YMBaeT  3anac  pPeakTUBHOCTH, UCKIOYaeT  BO3MOXHOCTb
peanusaymmn TSHKENON peakTUBHOCTHON aBapun.

[TpMeHeHne ManoakTUBNUPYEMOIro CBUHLIOBOIO TEMMOHOCUTESS C BbICOKOW
TemMnepaTtypon KUNeHusl, He BCTynawLiero B 6ypHoe B3aMMoOencTBme C
BOJOW 1 BO3OYXOM B Cllydae pasrepMeTusaumm KoHTypa.

[lpUMEHEHNE CUCTEMBI aBaPUMUHOIO pacxofiaXXMBaHUS C €CTECTBEHHOWU
LMpKynaunen n otBoaoM Tenna kK atMocdrepHOMY BO34YXY.



TBC BPECT

1 — TB3N;

2 — OUCTaHUMOHMpPYOLLAa peLleTKa;
3 — ronoBka,;

4 — Hecywaa TpyOa;

5 — XBOCTOBMK.

TBC OecuexJioBas EeCTUTPaHHAS C
IJ1aIKOCTEPKHEBBIMU TBAJIAMH.

IIpy mepekphITUU pacxojia TEIUIOHOCUTENIS Ha
BXOJIC TEIUIOOTBOJ OOECIIEUMBACTCS 3a CYET
IIEPETOKA TEIUIOHOCUTENS U3 «cocenquux» TBC.




O00cHOBaHHE IPUHUMAECMBIX PeIlleHUH JJI TEXHUYECKOT0 MPOEKTA

CTPOMJIOCH HA Pe3yJibTATaX IKCIEPUMEHTOB HA MAJIO- M CPeAHEMACINTAOHBIX
CTeHAaX , a TaK/Ke IO MTOraM PpacYéTHBIX PadoT ¢ HCHOJb30BAHHMEM
BepU(PUIHUPOBAHHBIX IPOrPAMMHBIX CPEICTB.

BrinmonHeH anann3 Hanbonee KOHCEPBATUBHBIX MCXOAHBIX COOBITHIA:

HUCXOJHBIX COOBITHM, MPHUBOMAAIIMX K HECAHKIIMOHUPOBAHHOMY BBEICHUIO

MTOJIOKUTEJIbHOM PEAaKTUBHOCTH

HCXOJIHBIX COOBITHHM, MPUBOMAAIINX K HAPYIICHUIO TEIJI00TBOAA OT aKTUBHOM 30HBI.

Jl1s HamOoJiee KOHCEPBAaTHUBHBIX CIICHAPHUEB PA3BUTHSA HCXOMHBIX COOBITHH IIpHU
HAJIOXKEHHMH MHOXXE€CTBEHHBIX OTKa30B CHCTEM M OOOpYIOBaHMS WM OIIHOOK
IepCOHAaIa BO3MOXXHO ITPEBBIIICHNE MAKCUMAJIbHOTO MPOECKTHOIO MPEeia YaCTH TBAJ
aKTUBHOM 30HBI. IlnaBneHne 00070YeK TB3JI M TOIUIMBA IPH 3TOM HE IPOMCXOJMT.
[le10CTHOCTh KOHTYpa LHUPKYJIAIUN 00CCIIeUeHa.

AHaiu3 mnepexoaHbix mnpomeccoB Ha PY BPECT-OI-300 noxa3biBaet

BO3MOKHOCTh MCKJIIYEHHUSI TSKEJIBIX aBapuil, TPeOyHOUMX 3JBAKyallMu W



