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Paspute 3Hepro3(PeKTUBHLIX KOHCTPYKIMIA CHJIBHOTOYHBIX KOHTAKTHBIX
CHCTEM pa3beAuHUTEell ¢ ABTOHOMHBIM JKHMIKOCTHBIM OXJaXKIEHHEM

bendes B. J1., nokTtop TexH. Hayk, LlanarvHoB A. A., MHX.

CaHkT-MeTepOyprckuii  ropHblii  yHUBepcurteT

PaccmoTpeHbl pa3paboTaHHbIE YHMKaJdbHblE UM 3HEProad@eKTUBHbIE KOHCTPYKLIMU CHUIBHOTOY-
HBIX KOHTAKTHBIX CHCTEM pa3beAMHHUTENICd C aBTOHOMHBIM XUIKOCTHBIM OXJaXICHUWEM Ha HO-
MHUHQJIbHbIE TOKM 24 u 36 KA. DTU 3JeKTpUYEeCKHMe armmapaTbl MOIYT HCIIOJIb30BaTbCsl Ha
MOIIIHBIX TEIUIO- U THIPOITEKTPOCTAHLHUSX, TI€ OCOOEHHO HEOOXOIMMbI HAIeXHOCTb, SKOHO-

MUYHOCTb M JTOJITOBEYHOCTH paGOTbl.

KioueBble cj10Ba: CUJIBHOTOYHASI KOHTAKTHasl cucTeMa, 3ﬂeKTpI/l‘{€CKI/Iﬁ arirnapar, pasbCAUuHU-
TeJIb, HOMUHAJIbHBI TOK, aBTOHOMHOE XWIKOCTHOE OXJIaXICHUE, paauaTop, IMOJABUXHBIC KOH-

TaKThI, pacIpene/iuTellb, IITYLEp, H30JISTOp,

B cBA3M ¢ pocTOM MOUIHOCTEH Teruio- |
THIPO3JIEKTPOCTAHIINI, TTOBBIIIAETCS MOIIHOCTh
TypbO- M TUAPOTEHEPAaTOPOB, UYTO BEAET K YBe-
JIMYEHUI0 HOMUHAJIBLHOTO TOKa OOCITYXKMBAIOMINUX
MX JJeKTPUYECKUX amrmapaTtoB. OTO B TOJHOM
Mepe OTHOCUTCSI U K T€HEPAaTOPHBIM pa3beaUHU-
TeJIM, HOMUHAJIBHBI TOK KOTOPBIX COCTaBJISET
24KA M ecTb TEHIEHLMSI K JaJbHEUIIEMY ero
TIOBBIIEHHIO.

B HoOMeHKIaType 3JIEKTPUYECKUX arllapaToB,
BBITYCKAeMbIX ~OTEYECTBEHHOW MPOMBILIIEHHO-
CTBIO, pPa3beIMHUTEM Ha TaKUe TOKU OTCYTCT-
ByloT. Tax, BeJIMKOIyKCKMM 3aBOIOM BBbICOKO-
BOJIGTHBIX  aIlllapaToB  CEPUIHO  BBIMTyCKAeTCS
pasvenuHuTeab TUna PBII(3)-20/12500 c ecrect-
BEHHBIM OXJIAXKIECHUEM, PACCUMTAHHBI Ha HOMM-
HambHBIN TOK 12,5 KA [1]. OmgHUM M3 HEoOXomu-
MBIX ¥ JIOCTAaTOYHBIX CITOCOOOB, TMO3BOJISIOLINX
YBeJIMYUTh 3HAYeHWe HOMMHAJIBLHOTO TOKa Ce-
PUITHOTO pa3beIUHUTENSI, OOECIeYMB TIPU OTOM
JOCTaTOYHO BBICOKYIO HAIEXHOCTb, CTaJIO WUC-
M0JIb30BaHME IS TOABMXKHBIX KOHTAKTOB arlra-
pata aBTOHOMHOIO >KMIKOCTHOIO OXJIaXACHUS
(AXKO).

[To cpaBHEHMIO C €CTECTBEHHBIM OXJIAXKICHM-
€M OHO TMO3BOJISIET CYIIECTBEHHO M 0e30MacHo
YBEIMUUTh HOMUHAJIBHBIA TOK 3JIEKTPUUECKHX
anmapatoB B HeckosibKo pa3. AXKO ocHoBaHO
Ha TEepPeHOCe TeruIOThbl KOHBEKTUBHBIM ITOTOKOM
OT TOKOBEHYIIMX YacTell armapara K pacroJio-
XKEHHOMY HaJl HHUM pagudaTopy.

OnHoit M3 TepBBIX HambOoJjiee YIayHBIX pas-
paboTOK cTama 3Heprodd@eKTuBHasT KOHCTPYK-
IMsl CWJILHOTOYHOIM KoHTakTHOU cuctembl (CKC)
pazvenuuutenass PBII(3)-20/24000 ¢ AXKO Ha
HOMMHAJIBbHBIN TOK 24 KA [2]. JlaHHasT KOHCT-
PYKLIMST WMEeT pPsii TIPEUMYIIECTB: YBeJIUYEHHE
HOMMHAQJIBHOTO TOKa, YIPOIICHWE armapara u
NPUBOJHOTO MeXaHM3Ma, 3KOHOMMSI LIBETHBIX WU
JparoleHHbIX METAJUIOB, YBEJIMYEHHUE CpoKa IKC-

LUPKYJISILUSI.

mayatauuu. K HemocTtaTkaM —clieyeT OTHECTU
OTHOCUTEJILHO HEBBICOKYIO HAaIeXHOCTh pPabOTHI
pa3beAMHUTENST  BCJICICTBUE  pa3MeIleHUs Ha
BEPXHUX MOABUKHBIX KOHTaKTax (HOXax) pagua-
TOPOB JUTS OXJaXIEHUWST XXUIKOCTH, a CJeIoBa-
TEJIbHO, OTHOCUTEJIBHO HEOOJBIIONW CpPOK 3KC-
TTyaTaluu.

C 1enblo NOBBIILIEHUS HAIEXHOCTU U YBEJU-
YEeHMSI CpoKa BKCIUTyaTalluy, a Takxke I obec-
MeyeHusl JajdbHEeWIleil TepCreKTUBbl Pa3BUTUS
CWJIBHOTOYHOTO pa3belMHUTENsT Oblaa pa3pabdora-
Ha 5sHeproaddekTuBHas KoHcTpykuus CKC
pazbenuHuTesss ¢ AKO, MMerollero paavaTophbl,
3aKperuUIeHHbIe Ha HM30JISITOpaX U YCTAaHOBJICHHBIC
Ha HETMOABIIKHBIX KOHTAKTaX, 4YTO IIOJHOCTBIO
MCKJTIOYAET JOTMOJHUTEIbHYI0 MEXaHMYECKYI0 Ha-
rpy3ky. Ha KoHTakTupylollKie TTOBEPXHOCTH
MOABMKHBIX HOXEW M HEMOABMXHBIX KOHTAaKTOB
HaHECEHBI 3JICKTPOIIPOBOISIINME TIacThl M CMa3-
KW. DTO MO3BOJISIET YBEJIMYMUTh TUIOLIAAb COIPH-

KOCHOBEHHUSI, YMEHBIIUTh M CTAOMIU3UPOBATH
MEepexXoaHOe  COMPOTUBJICHUE  (CONMPOTUBJICHUE
CTATMBAaHUSI) M paclpeleuTb HOMUWHAIbHBIN

TOK TI0 TOIBMXHBIM KOHTakTam (HOXaM) OoJee
paBHOMepHO [3].

st yBeIMYEeHMUS] 3HAYEHUsST HOMMWHAJIBHOTO
ToKa 10 36 KA, YyIydYllleHWsI ero pacrpenesieHus
MO TOJABUXHBIM KOHTakTaM (HOXam), YIpolle-
HUS KOHCTPYKLIMH, TIOBBIIIEHUS] HaAEXHOCTU
paboThl M MPOMJIEHUS CpoOKa JKCIUlyaTalluu
paspaboTtaHa coBpeMeHHasi dHeproaddekTruBHas
koHcTpykuusi CKC paszpenunurenst ¢ AXKO,
KOTOPBI TakxKe HMMEEeT paauaTtopbl, pa3MelleH-
HblE Ha TUIOLIAAKE, 3aKPEeIUIEeHHOW Ha H30JISITO-
pax Ha HENoABWXHBLIX KOHTakTax. Ilpu 3TOoM
IUTMHA W TUIOLIAAb PaauaTOpPOB YBEJIWYEHBI, pa-
IMATOPbl pa3MelIaloTcsl MapajljieIbHO HEMOIBUXK-
HBIM KOHTakTaM. B paspaboTaHHOII 3Heproad-
¢extuBHO KOHCcTpyKlMu CKC pazbeauHurens
PBI1(3)-20/36000 ¢ AXKO Ha HOMHUHaJIbHBIN
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TOK 36 KA TOABMXHBIC KOHTAKThl (HOXMW) BBI-
MOJHEHBI B BHUAE MEOHBIX IIIMH, MUMEIOIIUX Ka-
HaJbl IJISI BOISIHOTO OXJIAXKIEHUS C TOJCOENM-
HEHHbIMM K HUM TpyOkamu. Bcsi cucrema
3aroJIHeHa OXJIAXKIAIONIeH XXMIKOCTbIO, KOTOpast
MOCJIeOBATEIbHO NBUXKETCA MO KaHajgaM 4Yepes
HOXM, pACTOJIOKEHHbIE Ha HUXHEW IOBEPXHO-
CTU pa3beIUHUTENIs, HOXU Ha OOKOBBIX CTOPO-
HaxX ammapara, W HampapjsieTcsi B BEPXHIOIO
yacTh paauaTtopa. Jlajiee XMIKOCTb MOCTyIaeT B
KOHTAaKTHbIE HOXHW Ha HMXHEW TOpPHU30HTAIbHOU
CTOpPOHE armrmapara. TakuM o0pa3oM CoO34aeTcs
3aMKHYTBIM KOHTYp LMPKYJSILIMU.

ITo cpaBHeHMIO C TIpeAbIAYIIE KOHCTPYKIIM-
et CKC pasbenqunurenss ¢ AXKO naHHas paspa-
0OTKa MMeeT MpEeUuMyLLecTBa:

1. YBennueHMEe HOMUHAIBHOIO TOKa IO
36 KA Omaromaps pa3MeEILIEHUI0 paauaTopoB Ha
HENOABMKHBIX KOHTAaKTaXx M  MCIIOJb30BAHUIO
SJIEKTPONPOBOMSIIMX TaCT U CMa30K.

2. TloBbIlIeHWE HAAEXKHOCTU pabOTBl U yM-
polleHHEe KOHCTPYKIUM PpPa3beIuHUTEIS.

3. VBenuueHUWe Cpoka dKCIUlyaTalWH, 4YTO
JOCTUTAETCSl YBEJWYEHUWEM IUIOLAAN CONPHUKOC-
HOBEHHUSI, YMEHBIIEHUEM TIEPEXOJAHOIO COMpPO-
TUBJIEHUSI U OoJiee PaBHOMEPHBIM paclpenesie-
HUEM HOMHMHAJIBHOTO TOKa IO TMOIBUXHBIM
KOHTakTaM (HOXaM), a TaKXe CHUXCHUEM TEM-
nepaTypbl HarpeBa OXJIAXIAIOIIEeH >XMUAKOCTA Ha
BBIXOJE pamuatopoB Gojee yem Ha 10° C Bcien-
CTBHE YBEJIWYECHUSI TOBEPXHOCTU paaWaTOpPOB U
OOJBIIMM  OCTBIBAHMEM JKUAKOCTM BO BpeMs
MPOXOXIECHUS IO paaraTopaM, PacroJIOKEHHBIM

TOPU3OHTAIBHO (CKOPOCTb IBUXEHUSI XXUIKOCTHU
yMeHbIIaeTcs) [4].

Takum obpazom, ucnojb3oBaHue AXKO B ce-
PUIHBIX pa3beIUHUTEINSIX TIO3BOJISIET 03 U3Me-
HEHUSI UX MaccorabapuTHBIX IapaMeTpOB YBeJIU-
YUTh HOMMHAJbHBIE TOKM B 2—3 pasza u
PEKOMEHIOBAaTh TaKWe€ CWIBHOTOYHBIE pa3benu-
HUTEIW K TMPUMEHEHUIO Ha COBPEMEHHBIX MOIII-
HBIX TEIJIO- YW TUIPORJEKTPOCTAHIIMAX B KayecT-
Be HaJEeXHbIX, BKOHOMUYHBIX M JOJTOBEYHBIX
9JIEKTPUYECKHUX almnapaTosB.
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Development of energy-efficient designs of heavy-current contact system of disconnectors

with independent liquid cooling
Belyaev V. L., Shalaginov A. A.

Unique and energy-efficient design of heavy-current contact system of disconnectors with independent liquid cooling
developed for rated currents 24 and 36 kA are considered. Considered electrical devices can be used in powerful
thermal and hydroelectric power plants, wherein the reliability, efficiency and durability are the issues of central

importance.

Keywords: heavy-current contact system, electrical device, disconnector, rated current, autonomous liquid cooling,
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