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Beeoenue

Konennr XX Beka xapakTepu3oBajcCsl pas3AcicHUEM ENMHOW >HEPreTUKU
CCCP Ha nanmonanbHble 3Heprocuctembl crpan CHI', ycuiienueM BiIHsHUSA B
HUX KPYNHBIX MEXAYHAPOAHBIX KOHIIEPHOB. OTO NPHUBEIO K IMOSABJICHUIO Ha
HPHEPreTUYECKUX OO0BEKTaX MEPEIOBbIX TEXHOJOTHUW, COBPEMEHHOIO 3JIEKTPO-
000pyI0OBaHUS U €ro MOCIEAYIOIIEMY MACCOBOMY BHEAPEHUS Ha BCEX YPOBHAX
HanpskeHus ot 6 kB no 1250 kB.

HauGonpuuii npopbiB ObUT JOCTUTHYT B 00JIaCTH KOMMYTAlIMOHHOM TEX-
HUKH. [10SIBASAIOTCS nEepBblE TPOMBILIJICHHBIE BAKYYMHBIE U 3JIETra30BbIE€ BBIKIIIO-
yaTeld U COOTBETCTBEHHO Ha uX 0aze coBpemeHHble KPY u KPYDJ, mMukpomnpo-
LIECCOPHBIE CUCTEMBI 3AINUTHI, KOHTPOJISI U YIIPABIICHHUS.

B s10 ke Bpems B Poccun, Ykpaune u B apyrux ctpanax CHI' HaumHa-
eTcsl pa3paboTKa U MPOMBINIJIEHHBIN BBITYCK OTAEIBHBIX BHJIOB COBPEMEHHOTO
AJIEKTPOOOOPYOBaHMsI, COOTBETCTBYIOLIETO COBPEMEHHBIM CTaHAapTaM 0e30-
ITACHOCTH, DKOJIOTUH, HAJECKHOCTH.

B benapycu B Hacrosiiee BpeMsl NPOU3BOIATCA B OCHOBHOM KOMIUIEKT-
HBIE paclpeeIUTeNbHbIE YyCTpOolicTBa Ha HanpsbkeHue 10 10 kB Ha 0a3e poccuii-
CKUX, YKPAaMHCKHX, 3alaJIHOEBPONEHCKUX UM KUTAHCKUX KOMIUIEKTYIOIHUX (BbI-
KJIF0YaTeIu, u3MepuTelibHble Tpanc@opmaropsl, OITH).



1 BeikiirouaTe/in mepeMeHHOr0 TOKA HA HANIPSAKEHHUE
cebime 1000 B

BbicOKOBOIBTHBIN BBIKJIOYATENb - KOMMYTAIl[MOHHBIN anmnapar, npe-
HA3HAYEHHBIN ISl OMEPAaTUBHBIX BKIIOYEHUH M OTKIIOYEHUN OTACNIbHBIX Ienen
WM 3JIEKTPOOOOPYI0BaHNUS, B HOPMAIBHBIX WM aBAPUUHBIX PEKUMAX, MIPU PyU-
HOM WJIM aBTOMaTUYECKOM YIPABIICHUH.

Kunaccudpukanus BoIKJI0OYaTEICH

Brikitouatenn noapa3aensior no cleayoIIMM OCHOBHBIM PU3HAKAM.
1) Ilo pony ycTaHOBKH J1sl paOOTHI:
- B IOMENIeHUsAX (KaTeropuu pasmenieHus 2, 3, 4);
- Ha OTKPBITOM BO31lyX€ (KaTeropus pasmelieHus 1);
- B METaJUIMYECKUX 000JIOUKaX KOMIUIEKTHBIX PACHPEIEIUTENbHBIX YCTPOMCTB
(KPY), yctanaBnuBaeMbIX B IOMEILIEHUSIX (KaTerOpuu pasMelienus 2, 3, 4) u Ha
OTKPBITOM BO3AYyXe (KaTeropusi pazmenieHus 1).
Kareropuu pazmemenus ykasansl B coorBerctBuu ¢ ['OCT 15150.
2) [lo npunHLMIy yCTpOHCTBA (BUIBI):
- Ta30BbI€ - BJIETa30Bble (MCHOJIB3YETCS AIEKTPONpouHblil ra3 SFe ), ¢ apyrumu
ra3aMy WUJIM Ta30BbIMH CMECSIMU;
- BAaKyyMHbI€ (yroranieHue nNporucXoIUT B BAKYYMHOM AyroracuTeIbHON Kamepe
(BAK);
- BO3AYUIHBIE (yra racUTCs CKATHIM BO3JTYXOM);
- MacJsiHble (KOHTAKThl MOMEIIAIOTCS B EMKOCTh C MAcCJIOM, a JIyra racuTcs napa-
MH Maclia);
- BJIEKTPOMArHUTHBIE;
- ruOpuaneie (ayroramenue mpoucxoauT B BIIK, uzonupyromas cpena macio
nnu ra3 SFg).
3) o pa3melieHnIo AyroracuTeIbLHOr0 YCTPOMCTBA:
- C JIyTOracUTENbHBIMU YCTPOMCTBAMHM, PACIOJIOKEHHBIMU B 3a3€MJICHHOM KOp-
nyce (0ake) - 0aKoBbIE BHIKIIIOUATEIH;
- C IyTOracUTENIbHBIMU yCTPOMCTBaMU, PacIoioKEHHBIMHU B Kopnyce (0ake), Ha-
XOSIIEMCS TTO/1 HATIPSXKEHUEM, - KOJIOHKOBBIE MJIH MOJIBECHBIE BBIKIIOYATEIH.
4) [1o KOHCTPYKTUBHOM CBSI3U MEXKY MOTIOCAMU:
a) TPEXIMOIIOCHOE UCTIOJIHEHUE:
- ¢ TpeMs MOJII0cCaMu B 00IIEM KOXKYXE;
- C TpeMms MOoJIIocaMu Ha O0IIeM OCHOBaHHM ((PUKCHUPOBAHHOE MEXAYMOIIOCHOE
paccTosiHUE);
0) OJTHOTIOJIIOCHOE MCIIOJIHEHUE - C MOJIIOCAMHU Ha OTJEIbHBIX OCHOBaHUSX (He-
(UKCUPOBAHHOE MEXAYIOIIOCHOE PACCTOSIHUE).
5) o pyHKIIMOHAIBHON CBS3U MEXAY MOJIIOCAMU:
- ¢ (pyHKIIMOHAJIbHO HE3aBHUCUMBIMH TMOJIOCAMH (HA KaXKIbIM MOMIOC OTIEIbHBIN
MPUBO/JI, OT/IETBHBIN 1yTHEBOM KJIanaH u Jp.);



- ¢ GYHKIIMOHAIBHO 3aBUCUMBIMU TMOJIOCAaMU (Ha TPU TOJIIOCA OOIIMM TIPUBO/I,
o0t AyTheBOM KJIAIaH u Ap.).

6) Ilo Buay npuBojAa B 3aBUCUMOCTH OT POJia SHEPIHH, UCTIOJIb3YEMOM B MPOIEC-
Ce OIEpUpPOBAHUSA:

- C MPUBOJOM 3aBUCHUMOTO JICHUCTBUS - DJIEKTPOMATHUTHBIM, JICKTPOJIBUTATEb-
HbIM, HETIOCPEACTBEHHO HCIIOJIb3YIOIIUM JJIEKTPUYECKYIO YHEPTHUIO0 IMOCTOSHHO-
ro, IEPEMEHHOTO WJIM BBITPSMIICHHOTO TOKA;

- C TNPUBOJIOM HE3aBUCHUMOTO JACHCTBUS - MHEBMATUYECKHUM, MPYKUHHBIM WU
TUJIPABINYECKUM, HCIOIB3YIOIMIUM MPEABAPUTEIIBLHO 3allACEHHYIO MOTEHIUAJIb-
HYIO SHEPTUIO CXKATOr'O ra3a Wiu MPYKUHBI.

7) I1o xapakTepy KOHCTPYKTUBHOM CBS3U BBIKJIFOUYATENS C IPUBOIOM:

- C OTJEIBHBIM MPUBOJIOM, CBA3AHHBIM C BBIKJIFOYATEIEM (MU TOJIFOCOM BBIKITIO-
yaTesis) MEXaHM4eCcKo! nepeaayei;

- CO BCTPOCHHBIM MPUBOJOM, SIBIISIIOIIUMCS HEOTHEMIIEMOUW, KOHCTPYKTUBHO HE
BBIJICJICHHOM, YaCThIO BBIKJIIOYATEIS UJIU I1OJIFOCA BBIKIIOYATES.

8) Ilo MexaHNYECKON CTOMKOCTH:

- HOPMaJILHOT'O UCIIOJTHEHUS;

- C TOBBIIIEHHON MEXAHUYECKONU CTOMKOCTBIO.

9) Ilo HaMUUWIO UK OTCYTCTBUIO B JAYrOTaCUTEIBHOM YCTPOMCTBE HIYHTUPYIO-
LUX PE3UCTOPOB:

- C PE3UCTOPAMHU, JEUCTBYIOIIUMHU TOJBKO B IPOLIECCE OTKIIIOYCHHUS;

- C PE3UCTOPAMHU, JEUCTBYIOIIUMH TOJIBKO B IIPOLIECCE BKIIOUECHUS,

- C pe3ucTOpaMM JABYXCTOPOHHETO NEHMCTBUSA, NEHUCTBYIOIIMMHU KaK B IIPOLIECCE
OTKJIFOUEHUS, TAK U B IIPOLIECCE BKIIKOUCHUS;

- 0e3 pe3ucTOpoB.

10) [To HaTMYMIO UM OTCYTCTBUIO IITYHTUPYIOIIUX KOHJICHCATOPOB:

- C KOHJICHCAaTOpaMHu;

- 0€3 KOHJIEHCATOPOB.

11) Ilo mpurogHOCTH BBIKIIIOYATENS JJIsI paOOTHI TP aBTOMAaTHYECKOM IOBTOP-
HoM BKItoueHuu (AIIB):

- IpeiHa3HaueHHble 175 padbotsl npu AlIB;

- He npeaHa3HayeHHbIe 7151 padoTsl pu AlIB.

12) I1o mpuroJHOCTH BBIKJIFOYATENS JIsl KOMMYTAIMM KOHJECHCATOPHBIX OaTapei:
- IpeIHa3HaYeHHbIE 11 KOMMYTAIMM KOHJEHCATOPHBIX OaTape;

- HE TpeIHa3HauYCHHbIC JJI1 KOMMYTaIlMM KOHJIEHCATOPHBIX OaTapei.

13) Ilo mpuroTHOCTH BHIKIIOYATENS 711 KOMMYTAllMM TOKOB IITYHTUPYIOIIUX pe-
AKTOpOB:

- IpeAHa3HAYEHHBIC JJIsI KOMMYTAIlUX TOKOB IIIYHTUPYIOIIHUX PEAKTOPOB;

- HE TIPEIHa3HAUYCHHBIE I KOMMYTallMM TOKOB IIIYHTUPYIOIINX PEAKTOPOB.

14) [1o Ha3Ha4YeHUIO:

- CETEBbIC BBIKJIIOYATENIM HAa HampsikeHWs OoT 6 kB u Bblllle, MpUMEHSIEMbIE B
ANEKTPUUYECKUX METAX (KpoMe LeTeH AIEKTPUUSCKUX MAIIUH U dJIEKTPOTepMUYe-
CKHMX YCTaHOBOK) U MpeJIHa3HAYEHHBIE VIS MPOMYCKaHUS U KOMMYTHPOBaHHUS TO-



Ka B HOPMaJIbHBIX YCJIOBUAX PAOOTHI, a TAKXKE JJIsI KOMMYTHUPOBAaHMS TOKA B 3a-
JAHHBIX aBapUMHBIX PEKUMAX, TAKUX KAK YCIOBUsI KOPOTKOT'O 3aMbIKaHU,

- TEHEpPaTOPHBIE BBIKJIIOYATENN Ha HanpspkeHus ot 6 1o 20 kB, npumeHsembie B
LEMsAX DJIEKTPUYECKUX MAaIIMH (T€HEepPaTOpOB, CHUHXPOHHBIX KOMIIEHCATOPOB,
MOIIHBIX 3JIEKTPOJBUraTeIeil) U nmpeaHa3HauYeHHbIE JJI MPOIYCKAHUS U KOMMY-
TallMi TOKA B HOPMAaJbHBIX YCIOBUAX, a TAKXKE B IIYCKOBBIX PEXXUMAX U IPU KO-
POTKHMX 3aMBbIKAHUSAX;

- BBIKJIIFOYATENU I AJIEKTPOTEPMUYECKUX YCTAHOBOK HA HANpSHKEHUE OT 6 110
220 kB, mpumeHsiemMble B LENAX KPYIMHBIX 3JIEKTPOTEPMUUYECKUX YCTAHOBOK (Ha-
MpUMEDP, CTANCIUIABUIIbHBIX, PYJHOTEPMUUYECKUX U JIPYTUX IMeuell) U NnpeaHa3Ha-
YEHHBIC 11 IIPOIYCKAHUS U KOMMYTAllMi TOKa B HOPMAaJbHBIX yCIOBUAX, a TaK-
K€ B PA3JIMYHBIX IKCIUTyaTallMOHHBIX PEKUMAX U IPU KOPOTKUX 3aMBIKAHUSAX;

- BBIKJIFOYATEIIH CIEHUAIIBHOIO HAa3HAUYCHUS.

15) Ilo Buly yCTaHOBKH:

- OIIOPHBIE, TO €CTh UMEIOLIUE OCHOBHYIO U30JIALMIO HA 36MJIK0 OIIOPHOI'O THUIIA;

- MOJBECHBIE, TO €CTh MMEIOLIME OCHOBHYIO H30JALHMI0 HA 3€MIIIO ITOJBECHOIO
TUIIA;

- HACTEHHBIE, TO €CTh YKPEIUUICHHBIC Ha CTEHAX 3aKPBITHIX PACIIPEIYCTPOUCTB;

- BBIKaTHBIE, TO €CTh UMEIOUINE MTPUCTIOCOOICHUS 1JI BBIKATKU U3 STYEEK pacrpe-
JyCTPOUCTB;

- BCTPAUBAaEMbI€ B KOMIUJICKTHBIE PACIPEACIUTEIBHBIE YCTPONUCTBA.

TepMHUHBI ¥ COKpalLICeHUS

OO0uue TepMHUHBI M ONIpe/ieICHUsA
Karteropusi pasmemeHusi: XapakTepUCTUKAa MECTa Pa3MEILICHUS BBIKIIIOYATENS
COOTBETCTBYIOIIETO KIMMATUYECKOT'0 UCTIOJIHEHUS MTPU HKCILTYaTaLlHH.
KanmaTtu4yeckoe ucnoJiHeHHe: COBOKYITHOCTh TPEOOBAaHUN K KOHCTPYKIIMH BbI-
KJIFOYaTessl B YaCTU BO3JCUCTBUS KIMMAaTHUYECKUX (PAKTOpPOB BHEIIHEH Cpelbl U
WX HOMUHAJIbHBIX 3HAYEHUH AJIs 9KCIUTyaTalluu B Mpejenax AaHHOM reorpaduye-
CKOW 30HBI, TPAHCIIOPTUPOBAHUS U XPAHEHUS.
IlepenanpsizxkeHue (B ceTH): JIT000E HANPSIKEHUE MEXAY OHOM (a3oit 1 3emieit
WM MeXIy (azaMu, MMEOIllee 3HAauY€HUE, IMPEBBIIIAIONIEE COOTBETCTBYIOIINI
MUK HauOOJbIIEro paboyero HarpsKEeHUs: 000py10BaHUS.
Tok KOPOTKOro 3aMbIKaHMSA: JIIOOOW TOK, MPEBHIIAIONINI HOMUHAIBHBIN, IMO-
ABJISIIOLUKCS B PE3YJBTATE KOPOTKOTO 3aMBIKAHHUS, BBI3bIBAEMOTO TTOBPEKIECHU-
€M WJIM HEMPABWJIBHBIM COEIMHEHUEM B DJIEKTPUUECKOH LEIH.
YcaoBus paccorisiacopanus pa3: aHOPMAJIbHBIE YCIIOBUS B LENHU, BO3HUKAIO-
1IYe MPU NOTEPE WIM OTCYTCTBUU CUHXPOHHU3MA MEXKAY YACTIMU JIEKTPHUUECKON
CETU C Pa3HbIX CTOPOH BBIKJIFOYATENS, IPU KOTOPBIX B MOMEHT OIEPUPOBAHUS
BBIKJTIOUaTeNsl (ha30BbIA YroJ MEXAY BpaLAIOIIMMUCA BEKTOPAMH, IMPEJCTaB-
JSIOIUMU 3JEKTPOJIBHXKYIIIME CHIIBI HA 00€MX CTOPOHAX, MPEBBIIIAET HOPMAJIb-
HOE 3HAaYeHHE U MOXKeT AoCTUrHYTh 180° (mpoTtuBodasa).



IIpsimoe ucnbITAHME HA KOMMYTAIMOHHYK) CHOCOOHOCTBH: HCIBITAHUE Ha
KOMMYTAIIMOHHYIO CIIOCOOHOCTH, IPH KOTOPOM BCE UCIIBITATEIbHBIC TTapaMeTphl
(HampspKeHUEe Tepea BKIIOYEHHEM, TOK, BOCCTaHABIIMBAIOIIECECS HAIMPSIKCHUE)
MOJIy4at0T OT OJIHOTO MCTOYHUKA MOIIHOCTH; TAKUM HCTOYHHUKOM MOXET OBITh
AJIEKTpUYECKasi CUCTEMa, CUHXPOHHBIM TreHepaTop (Wiu Tpymnmna TeHepaTopoB),
KoJie0aTeIbHbIH KOHTYP MPOMBIIUICHHON YacTOThI, a TaK)K€ MCTOYHHK, 00pa3o-
BAHHBIN KX MOCIEIOBATEIBLHBIM WM NTAPAJIJIEIbHBIM COCTMHECHHUEM.
CuHTeTHYECKOE UCTIBITAHME HA KOMMYTAIIMOHHYIO CIIOCOOHOCTD: UCIIBITAHUE
Ha KOMMYTaIlMOHHYIO CIIOCOOHOCTbH, MPHU KOTOPOM HCIIBITATENIbHBIE TTapaMeTphl
oOecrieunBalOTCsl IyTeM COUYETaHMs JCHCTBUM IBYX (110 MEHBILIEH Mepe) pa3HbIX
HMCTOYHUKOB (1IeTeit), a UMEHHO, BeCh TOK HJIM OOJIBIIYIO YaCTh €0 MOJYYaroT OT
HMCTOYHUKA TOKA MPOMBIIIUICHHON YaCTOThI TOHUKEHHOT'O HaIpsKeHus (1o cpaB-
HEHUIO C HANpPsSOHKEHWEM HCTOYHUKA TIPU MPSIMOM HCTBITAHWH), a HaNpsOKEHUE
nepej; BKIOUCHUEM U (WJIM) TIEPEXOHOE BOCCTAaHABIMBAIOIIEECS HAMPSIKCHUE
MOJIy4aroT OT OJAHOTO WM 00Jiee UCTOYHUKOB HAIPSOKCHHS - HE3aBUCHUMO WU
COBMECTHO C UCTOYHUKOM TOKA.
[IpruMmeyaHne: K CMHTETUYECKOMY OTHOCUTCS Tak)K€ TaKO€ MCIBITaHUE, MPU KO-
TOpOM TpeOyeMoe UCIBITATEeIbHOE HANpPsHKEHUE 00€CTICUBACTCS HE OTIEIbHBIM
HMCTOYHUKOM (MCTOUYHHUKAMHU), & TEM K€ UCTOYHUKOM, UYTO U UCIIBITATEIHHBIN TOK,
C MPUMEHEHHEM TOBBIIIAIONIET0 TpaHcPopMaTopa Uik aBTOTpaHcpopmaTopa.
KpaTtkoBpeMeHHBbIH CaMOYCTPAHSIOIIUICH Pa3spsAA: KPaTKOBPEMEHHBIN pa3-
pAn MEXAYy KOHTAaKTaMHM BaKyyMHOTO BBIKIIIOYATENs, MOABISIONIMNCS HpPU OT-
KJIIFOYEHUHU TOKA, KOTOPBIM HE MPUBOJUT K MOSBJICHUIO TOKA MPOMBIILICHHON
YaCTOTHI IPU OTKIIOYEHUH TOKA KOPOTKOTO 3aMbIKaHUsI, @ IPU OTKIIOUYCHUHU €M-
KOCTHOTO TOKA - K MOSIBJIECHUIO TOKA B IJIABHOM HArpy304HOM ILIETH.
HcnbiTaHne MO YacTAM: HCIBITAHUE HA KOMMYTallUOHHYIO CIIOCOOHOCTH, TIPO-
BOJIUMOE Ha OTAEIBHBIX YACTSIX BBIKIIOYATEIS] TPU TOKAX, HOPMUPOBAHHBIX JJIsI
MOJTHOTO BBIKJIFOYATENS, U MPU COOTBETCTBYIOIIEH J0JI€ HANPSKEHUS, HOPMHUPO-
BaHHOTO JIJIsl UCIIBITAHUS TIOJIHOTO TIOJIFOCA BBIKITIOYATENS; YaCThl0 MOTYT OBITh:
AJIEMEHT TMOJIKOCA BBIKIIFOYATEN A, MOAYJb, Pa3pbIB U T./I.

BoikirouaTesid, MX COCTABHbIE YACTH
BoikiouaTesib: KOHTAKTHBI KOMMYTAIIMOHHBIN armapar, CIOCOOHBINM BKITIO-
4aTh, MPOBOJIUTH U OTKJIIOYATh TOKA MPU HOPMAJIbHBIX YCIOBUSX B LIETH, & TAKKE
BKJIIOYATh, IPOBOAUTH B TEYEHNE HOPMHUPOBAHHOTO BPEMEHU U OTKIIIOYATH TOKU
[Ip¥ HOPMHUPOBAHHBIX AHOPMAJIBHBIX YCIOBUSX B ILIENHU, TAKUX KaK KOPOTKOE 3a-
MBIKaHHUE.
BrikjouaTesib ra3oBblii: BBIKIIOYATENb, B KOTOPOM Jyra 00pa3yeTcsi B MOTOKE
rasza, KpoMe BO3yXa.
Boikiouaresib 3J1€ra3oBblii: BHIKIIOYATEb Ta30BbIi, KOHTAKTHI KOTOPOTO pa3-
MBIKAIOTCSI U 3aMBIKAIOTCA B 3Jierase (MecTU(TOPUCTOU cepe).
Brikiouaresib BAKYYMHBI: BBIKIIOYaTENb, KOHTAKTHI KOTOPOTO Pa3MbIKaIOTCS
Y 3aMBIKAIOTCSI B 000JIOYKE C BBICOKMM BaKyyMOM.



BrikiouaTesib BO3AYIIHBIN: BHIKIIOYATEb, B KOTOPOM Jyra o0pazyercs B IO-
TOKE BO3/1yXa BBICOKOT'O JABJICHUSI.

Boikiouaresib MacJasIHbIM: BBIKIIOYATEb, KOHTAKThl KOTOPOTI'O Pa3MbIKAIOTCS
Y 3aMBIKalOTCS B MacIIe.

Boikiouaresib 3J1IeKTPOMATHUTHBINA: BBIKIIIOYATEb, B KOTOPOM TalllCHUE TYTd
OCYILIECTBIIAETCA 3a CYET €€ OXJAXKACHUS NPU NEePEeMENICHUM MOJ JIeUCTBUEM
AIEKTPOMArHUTHOTO TOJIS.

Hdyroracuresbnoe ycrpoicto ([Y): yctpoiicTBo, 0XBaThIBaIOIIEE AyTroracu-
TEJIbHbIE KOHTAaKThl KOMMYTAllMOHHOTO ammapara, npeaHa3HauYeHHOE sl orpa-
HUYEHUS PacTpOCTPaHEHUsI IYTH U 00JIeTYEHHUS €€ TalllCHHUS.

Boikiouyaresib 0aKOBBINM: BBHIKIIOYATENb, T1YTOTaCUTEIbHBIE YCTPOHWCTBA KOTO-
pPOT0 pacIoOAKEHbI B METAIUTMYECKOM 3a3€MIICHHOM Kopryce (06ake).
Borikiouyaresb ¢ IyroracMTeJIbHbIM YCTPOWCTBOM, HAXOAAIIUMCH INOJ Ha-
NPsSIKEeHUEM: BBIKIIOYaTEb, YyTOracCUTENIbHBIE YCTPOMCTBA KOTOPOI'O PacMoJio-
’KEHBI B U30JIMPOBAHHOM OT 3€MJIH Kopryce (0ake).

IMoaroc BhIKJIOYATEJISA: YACTh KOMMYTAIlMOHHOTO armapara, CBsi3aHHasi TOJIbKO
C OJIHOM JJICKTPUUECKH HE3aBUCUMOM YaCThIO IJIAaBHOM IIEMHM TOKA M HE BKIIIO-
yarolias 4acTh, NpeAHa3HAYECHHbBIEC IS COBMECTHOI'O MOHTa)Ka M ONEPUPOBAHUS
BCEMU IOJIFOCAMHU.

IIpuBoa: ycTpoiCTBO, MpEeAHA3HAYEHHOE U1l CO3/IaHMs U MEpEeNayu CUJIbl, BO3-
JIEUCTBYIOIIECH Ha MOJBM)KHBIC YACTH BBIKJIFOYATEIS JI BBIIOJTHEHUS €ro (PyHK-
LIHM, a TAaKXKe JJIs yAep )KaHUA BBIKJIIOYATENd B KOHEYHOM IOJI0KEHUH.

IlpuBox 3aBHCHUMOrO JeiiCTBMSA: TMPHUBOJ, BBIMOJHSIONUNA CBOU (PYHKIHMH 3a
CYET YHEPTUM TOCTOPOHHETO UCTOYHUKA, Y KOTOPOTO 3aBEPILICHUE 3aIaHHOTrO pa-
O0ouero IWKJIa 3aBUCUT OT HEMPEPHIBHOCTH MUTaHUS SHEpruei (COJICHOWIBI,
AJIEKTPO- ¥ MTHEBMATUYECKUE JIBUTATEIN U JIP.).

IlpuBox He3aBMCUMOIO AeMCTBUS: TIPUBO/I, BBIMOJHSIONINN CBOM (DYHKIIUU 3a
CYET PHEPI'uu, 3alaCEHHON B cCaMOM MEXaHW3MeE O KOMMYTAIMOHHOW Olepaluu
Y JOCTATOYHOM JIJIsl 3aBEPIICHHUS 3aJJaHHOT'0 pabovyero MUKia Mpu MpeaucaHHbIX
YCIIOBUSIX.

HIyHTHPYIOIUMH Pe3NCTOP: PE3UCTOP, MOAKIIOYAEMBII NapauIeIbHO PAa3pPbIBY
(pa3pbiBaM) AYroracuTEIbLHOTO YCTPOMCTBA BBIKIIOYATENS C LETBIO:

- o0JieryeHusl YCIOBUM TallleHUs JYTH 3a CYET CHMXKEHHUS CKOPOCTH W THKa BOC-
CTaHABJIMBAIOIIETOCS HANPSKCHUS;

- CHWKEHMSI KOMMYTAIIMOHHBIX TIEPEHATNIPSIKCHU;

- obecrnieueHus 0oJiee PaBHOMEPHOTO paclpeeeHus] HANpsKeHUS MEXIy pas3-
phIBaMH.

HIyHTHpYIOIIMiT KOHAEHCATOP: KOHICHCATOP, MOJKIIOYAEMbId NapauieabHO
pa3pbIBY (pa3pbiBaM) BBIKIIOYATEIS], TJIABHBIM 00pa3oM, JiJisi BRIpAaBHUBAHUS pac-
MIpEIeJICHUSI HAIPSIKEHUST MEXY pa3pbiBaMHU.

BbiBOA: yacTh BBIKIIOYATENS C KOHTAKTAMU, CIIY>KAIIUMU JJIsI IPUCOCAMHEHUS K
BBIKJIIOUATEIIIO POBOIHUKOB BHEIIHEN LIETIH.



I'naBHas Henb BBIKJIOYATENSI: COBOKYITHOCTh TOKOBEAYIIMX YaCTEN BBIKJIIOYA-
TEeJIs1, BXOJSIIMX B LIEMb, KOTOPYIO OH MIPEIHA3HAYEH 3aMbIKATh U Pa3MbIKATh.
Henb ynpaBjeHHsi: COBOKYITHOCTb TOKOBEIYLIUX YaCTEH BBIKIIOYATEIS, BXO-
IAIIUX B EIb, UCIIOJIB3YEMYIO ISl YIIPABJIEHUS ONEpallMel BKIFOUCHUS WIIN OT-
KJIFOUCHUS WM 00CUMU ONIEpaIlisIMK BBIKITIOUATE]IS.

BenomorareabHasi Henb: COBOKYIIHOCTh TOKOBEIYIIMX YAaCTE€W BBIKIIOYATEIIS
(KpoMme BXOJSIIUX B €T0 TJIABHYIO LT U LIETH yIPaBJICHUS ), 00pa3yIOMUX 1EMH
OJIOKMPOBKHU, CUTHAJIM3AIIUN, U3MEPEHUS, 3aIUThI, TOJ0TPEBa U JIp.

KoHTaKT: COBOKYNMHOCTh TOKOBEIYIIMX YACTEH BBIKIIOYATENSA, MpeaHA3HAYCH-
HBIX JUUISI YCTAHOBJIEHUSI HEMTPEPBIBHOCTH LIETNH, KOT1a OHU COMPUKACAIOTCS, U KO-
TOPBIE BCIIECICTBUE UX B3AUMHOI0 MEPEMENIIEHUS BO BPEMS ONEPALIMU PA3MBIKAIOT
WIA 3aMBIKAIOT LIENb WKW B CIIy4ae CKOJIB3SIIUX WA IIAPHUPHBIX KOHTAKTOB
MOJIIEP>KUBAKOT HEMPEPBIBHOCTH LETIH.

I'naBHBIN KOHTAKT: Pa3MbIKAEMbI KOHTAKT, BXOISIIMIA B TJIAaBHYIO LENb BbI-
KJIFOYATENA U MPOITYCKAIOIIMK BECh TOK 3TOM LIENHA WX €r0 OCHOBHYIO YacCTh.
JlyroracutejibHbIi KOHTAKT: KOHTAKT, IPEHA3HAYCHHBIN 1JI1 TOT0, 4TOOBI Ha
HEM YyCTaHaBIWBAJach JICKTpUUYECKas JIyra, TeEM caMbiM oOecrieduBasi 3alllUTy
TJIABHOTO KOHTAKTa OT MOBPEKICHUM.

BcenoMorareibHbIN KOHTAKT: KOHTAKT, BXOISIIAN BO BCIIOMOTaTENbHYIO LIEITb
BBIKJIFOYATEJIS] U MEXaHUYECKH ITPUBOJAUMBIN B JIEHCTBUE BBIKIOYATEIIEM.
Pacuenuresib: yCTpOKWCTBO, MEXaHUYECKH COEAUHEHHOE C BBIKJIIOYATEIIEM, KO-
TOpPOE OCBOOOXKIAET YACPKHUBAIOIINE CPEACTBA U JIOMYCKACT OTKIIOUYCHHUE WIIU
BKJIIOUEHHWE BBIKIIIOYATENsI (MAKCUMAJIbHBIM, MUHUMAJIBHBIN, C BBIIEPIKKOU Bpe-
MEHHU, C 3aBUCUMOW BBIJCPKKOU BPEMEHH, C HE3aBUCUMOW BBIACPKKOU BpEME-
HH).

JJIeMEHT MOJII0CA BBIKJIKYATEISI: YacTh IOJII0CA BBIKJIIOYATEN, COJEprKalias
OMH WK Oosiee MOAyJeH, KoTopasi caMma mo cebe NeMCTBYET KaK BBIKIIOYATENh
1, OyIydd COEIMHEHA IMOCIe0BATEILHO C JAPYTMMHU aHAJOTUYHBIMU DJIEMEHTa-
MH, 00pa3yeT MOJIIOC BBIKJIIOYATEIS.

MoayJib BBIKJIYATENSA: YaCTh MMOJIOCA BBIKJIOYATENSA, UMEIOIIAs 3aKOHYEHHOE
KOHCTPYKTHUBHOE O(OPMIICHHE, pacCUMTaHHAs Ha OMPEACIICHHOE HampsHKeHUE,
JUTUTENIHHBIN TOK ¥ KOMMYTAIIMOHHYIO CIIOCOOHOCTb, KOTOpasi Oy/y4d YCTaHOB-
JIEHA OJIHA WJIA B MOCJEN0BATEIIBHOM COCIUHEHUU C IPYTMMHU TaKUMU KE YacTs-
MU Ha COOTBETCTBYIOIIEH M30JIAIIMU OTHOCUTEIIHLHO 3eMJIM 00pa3yeT MOJI0C WU
AJIEMEHT IOJI0CaA BBIKIHOYATEIIA.

Pa3pbIB: 4acTh IyroracMTEIbHOIO YCTPOMCTBA IOJIOCA BBIKIKOYATENSA, B KOTO-
PO MPOUCXOAUT PA3MBbIKAHUE U 3aMbIKAHUE KOMMYTHUPYEMOU MOJIFOCOM LIETIH.
Boikinouareanb kiaacca Cl: BbIKIIIOYaTENb C HU3KOW BEPOATHOCTHIO TIOBTOPHOTO
po0osi TIPH OTKIIOUYEHHUH E€MKOCTHOTO TOKa, MOATBEPKIAEMON NMPU HOPMHPO-
BaHHBIX MCIILITAHUAX.

Boikinouareanb kiacca C2: BhIKIIOYATEIb C 0YEHb HU3KOW BEPOATHOCTHIO TO-
BTOPHOTO MPOo0O0si MpH OTKIIOYEHUU EMKOCTHOTO TOKa, MOJTBEPKIAeMOU TpHU
HOPMHUPOBAHHBIX UCIIBITAHUAX.
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PesknMbl padoThl BHIKJIIOYATEIS
Onepauus: nepeMeNIeHHE KOHTAKTOB IVIABHOM LIEMM BBIKJIFOYATENS U3 Pa30MK-
HYTOT'O TMOJIOKEHUSI B 3aMKHYTO€ (orepanus BKIIOUEHHS) WM U3 3aMKHYTOTO
MOJIOKEHUS B PA30OMKHYTOE (OTIEpalMsl OTKJIIOUEHHUS ).
[Ipumeuanue: eciu TpeOyeTcs pa3anyarh onepaluu, TO ONEPALUI0 TPU HATUYUU
TOKa M (WJIM) HaNpsKEHUs B TJIABHOM II€MU HA3bIBAIOT KOMMYTAI[MOHHOW orepa-
1ueH, a Ipyu OTCYTCTBUM TOKA U (WJIM) HAIIPSKEHUS - MEXaHUYECKOU OTepaluei.
Onepauus BriI4YeHus B: nepemMelnieHne KOHTaKTOB IVIaBHOW LIEMM BBIKJIFOYA-
TEJS U3 PA30MKHYTOIO MOJ0KEHUS B 3AMKHYTOE.
Omnepauus orkiaovenus O: nepeMenieHNe KOHTAKTOB IIaBHOM LIETU BBIKJIFOYa-
TEeJS U3 3aMKHYTOT'O TTOJIOKEHHS B PA30MKHYTOE.
BkJiIlo4eHHOE MOJIOKEHHe: TO0J0KEHUE BBIKIIOYATENSA, B KOTOPOM 3aMKHYThIE
KOHTaKThl 00€CIEeYNBAIOT MPEyCMOTPEHHYIO HEMTPEPHIBHOCTH TJIABHOM 1EMH.
OTK/II0YeHHOE TO0JIOKEHHUEe: TOJIOKEHNE BBIKIIIOYATENs, B KOTOPOM Pa30OMKHY-
Thl€ KOHTAKThl 00ECNEYNBAIOT NMPEAYCMOTPEHHBIN U30JIAIIMOHHBINA TPOMEKYTOK B
IJIABHOM LIETIN.
PaGoumnii HuKJI: OCIENOBATENBHOCTD ONEPALMI MMEPEMEIICHUS U3 OJHOTO IO-
JI0’KEHUS B IPYTO€ C BO3BPATOM B NEPBOE MOJIOKEHUE U C MTPOXOKIECHUEM YEPE3
BCE JIpyTHE MOJIOKEHUS NTpU UX Hannuuu; BO - Uk onepanuii BKIOYEHUE - OT-
kiroueHue; OB - nuki onepauuid oTkiroYeHue - BkiatoueHue; OBO - muki one-
pauurii OTKIIFOYEHUE - BKIIFOUEHUE - OTKIIOYCHHE.
KoMMyTanMoOHHBIH HMKJI: TTOCIEA0BATENBHOCTS HOPMUPOBAHHBIX KOMMYTAIlU-
OHHBIX OIIEpallMii, BBIIOJIHAEMBIX C HOPMUPOBAHHBIMU HHTEPBaJaMH BPEMEHU
MEX]Ty HUMU.
ABTOMAaTHYECKOe NMOBTOPHOEe BKJIKW4YeHHEe (AIIB): KOMMYTAallMOHHBIA ITUKII,
IIPU KOTOPOM BBIKIIFOYATENb BCJEL 3a €r0 OTKIFOYEHUEM ABTOMATUUYECKH BKIIIO-
YaeTcs yepe3 YCTaHOBIICHHBIN TpoMexKyToK BpemeHH (O - tg; - B).
BeicTpoaeiicTByonee aBromatudeckoe NnoBTopHoe BKI4YeHue (BAIIB):
uuki AIIB, B KOTOPOM BBIKIIFOUATENIb BHOBb BKIIFOUAETCS IIPU JOCTATOYHO MAJION
0ecTokoBOM Tayse tg (to: <= 0,3 ¢), uT0OBI M30EkKaTh EPEOOEB B AIEKTPOCHAO-
KEHUU.

TexHu4eckue XapaKTepuCTUKH (IapaMeTpbl) BHIKJIOYATE el
HomunanabHoe HanpskeHHe BHIKIIOYATENA Uygy: MEXKITYIIONIOCHOE HaIpsiKe-
HUe (IeHCTBYIOLIEe 3HAYCHHE), pABHOE HOMUHAJIBHOMY MEXIy(pa3HOMY Harpsi-
KEHUIO DJIEKTPUUECKHUX CeTe, /Uisi paboThl B KOTOPBIX MpEeIHa3HAYEeH BBIKIIIOYA-
TEb.

IIpumeyanus:

1) 3HadyeHre HOMHUHAJIBHOTO HAMPSDKEHHS BBIKIIOYATENsS COBMAJNAeT C KIACCOM
HanpspkeHus dekTpoodopyaoBanus mo 'OCT 1516.3.

2) BeixitoyaTenu Ha HOMUHAJIbHBIE HanpsbkeHus 10 20 kB BkimtountensHo npe-
HA3HAYaAIOTCs TaKXXe ISl paboThl B CETAX C HOMUHAIBHBIMU HAIPSKEHUSIMU, OT-
nuyaronumucst Ha 5% - 10% ot knacca Hampsixenus, ykazanHoro B ['OCT
1516.3.
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Hanboubmee pabouyee Hanpsixenue U, ,: HanOosbliee MEKAYIONIOCHOE Ha-
npshKeHue (IeUCTBYOIee 3HAaUeHUE), Ha KOTOPOE pacCUMTaH BHIKIIOYATENh (B
YaCTHOCTH, B YCJIOBUSX JUIUTEIIHBHOTO MPHJIOKEHUS ATOTO HAIIPSIKEHUS ).
HomunanbHblil TOK BbIKJI0OYaTEIs L,,: HAMOOIBITUN TOMYCTUMBIN IO yCJIO-
BHUSIM HarpeBa 4acTeW BBIKIIOYATENSI TOK HArpy3Kd B MPOJOKUTEIBHOM PEKHU-
M€, Ha KOTOPBIN pacCUUTaH BBIKIIOYATEIb.

HoMuHaJLHBIN TOK OTKJIIOYEHHS BBIKJIIOYATEIA I ,0n: HAUOOJBIIIEE NEWUCT-
BYIOIIEE 3HAUCHUE MEPUOINYECKON COCTABJISIIONICH TOKA, HA OTKIIIOYEHHE KOTO-
pOTO pacCcuMTaH BBIKJIIOYATENb P HOPMUPOBAHHBIX YCIOBUSX €r0 KOMMYTAlIH-
OHHOI CIIOCOOHOCTH.

HoMuHa/ibHOEe HanpsikeHHe BKJIKYAKIMIAX W OTKJIIYAKIINX YCTPOICTB
NMPUBOJAA U BCIIOMOTraTeJdbHbIX YCTPOUCTB Uy, 1oy HANpsDKEHHE (IEHCTBYIOINICE
3HA4YC€HHE), IJI1 paboThl MPU KOTOPOM (C HOPMHUPOBAHHBIMHM MPEACIbHBIMH OT-
KJIOHEHUSIMHU) PACCUUTAHBI BKIIIOYAIOIINE U OTKJIIOUYAIOIINE YCTPOMCTBA MIPUBOJIA
M BCIIOMOTaTeIbHBIC IICTIH.

Co0cTBeHHOE BpeMsl OTKJIIO4YEeHUd t, : MHTEPBAJI BPEMEHU OT MOMEHTA MOJauu
KOMaH/Ibl Ha OTKJIIOUEHHE O MOMEHTa NpPEKpalleHUs COMPUKOCHOBEHHUs (pa3-
MBIKaHHS) JyTOracUTEIbHBIX KOHTAKTOB (JJIs1 BRIKJIIOUATEIEH ¢ IIYHTUPYIOIUMHU
pe3uCTOpaMM CIIEAYET pa3indyaTh BpeMs 10 MOMEHTA MPEKpaIIeHUs] COMPUKOC-
HOBEHUSI OCHOBHBIX JIYTOTACUTEJIbHBIX KOHTAKTOB U TO K€ - JJISl IyrOracuTelb-
HBIX KOHTaKTOB IIIYHTUPYIOIIEH LIETIH ).

CoOcTBeHHOE BpeMsl OTKJIIOUCHHUS BBIKITIOUATENISI ONPEEIsSeTCS B COOTBET-
CTBUU CO CIIOCOOOM OTKJIFOUCHHMS, KaK YCTAHOBJIEHO HUXKE, U C JIIOOBIM YCTPOM-
CTBOM BBIJICP’KKU BPEMEHH, SBJISIOIIMMCS HEOThEMJIEMOM YaCThIO BBIKIIOUATES,
YCTAHOBJICHHBIM Ha CBOI0 MUHUMAJIbHYIO PETYIUPOBKY:

a) Ui BBIKJIFOYATENICH, OTKIIOYAIOIINX C MOMOIIBI0 JIF000M (PopMBI BeroMora-
TETBLHONW JHEPruu, COOCTBEHHOE BpEMSI OTKIIIOUEHHUS TMPEICTABISECT WHTEPBAJ
BPEMEHU MEXJY MOMEHTOM MOJa4yu KOMAaHJIbl Ha KaTYyIIKYy OTKIIIOYEHHS WU
paclenuTelb BRIKIIOYATENSA, HAXOAAIIETOCs BO BKIIOUCHHOM TOJO0XEHUU, U MO-
MEHTOM, KOTJla IyrOraCUTEIbHbIE KOHTAKTHI PA30OMKHYTCSI BO BCEX IMOIIOCAX;

0) 11 CaMOOTKJIIOYAIOIIETOCS BBIKITIOUATENSI COOCTBEHHOE BPEMSI OTKJIIOUCHUS
MPEJICTABISICT UHTEPBAJ BPEMEHU MEXKIY MOMEHTOM, IIPU KOTOPOM TOK B IJIaB-
HOM IeNy BBIKJIIOYATEIISI, HAaXOAAIIETOCs BO BKIIIOUYSHHOM MOJI0KSHUH, JIOCTUTAET
3HA4YCHUS CpabaThIBaHUS pacCIENUTENs] MAKCUMaJIbHOTO TOKA, 1 MOMEHTOM, KO-
rJa JyroracuTeIbHbIE KOHTAKThl PA30MKHYTCSI BO BCEX MOJIFOCAX.

HopmupoBanHOe cOOCTBEHHOE BpeMs OTKJIIOUCHMS BBIKIIFOYATENS MPUHU-
MA€TCs PaBHBIM MU3MEPEHHOMY IPU OTCYTCTBUM TOKOBOW HArpy3KW B TIJIaBHOU
LIENH BBIKJIIOYATEIS] U NIPY HOMUHAIBHOM HaNpsH>KEHWHW MUTAHUS LIENU yIpaBlie-
HHS.

JInsi BO3AYIIHBIX BBIKJIIOYATENICH W I BBIKJIIOYATENICH NPYTrUX BUIOB C
MMHEBMATUYECKUMH TIPUBOJAMHU ITO BPEMSI IPUHUMAETCS PABHBIM U3MEPEHHOMY
[P HOMUHAJILHOM JAaBJICHUHU BO3AyXa.

ITIpumeyanus:
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1) CobcTBeHHOE BpeMs OTKIIOYEHUSI MOXKET U3MEHATHCS B 3aBUCUMOCTH OT 3Ha-
YEHUs OTKJIF0YaEMOTI'0 TOKA.

2) Jlnst MHOTOpa3phIBHBIX BBIKJIIOYATENIE MOMEHT, KOTJIa IyTOraCUTEIbHbIE KOH-
TaKThl PA30MKHYTCS BO BCEX IOJIIOCAX, ONMPEAENIeTCs] KaKk MOMEHT pa3MbIKaHUs
KOHTAKTOB IIEPBOro (110 BPEMEHHU) pa3phlBa MOJIKOCA, PA3MbIKAIOLIETOCs MOCIE-
HUM.

3) CobcTBeHHOE BpeMs OTKIIIOUEHHUSI COJIEPXKUT B ceOe BpeMsi OlepupOBaHUS
Jr000r0 BCHOMOIATEIBHOTO 00OPYAOBAaHMS, HEOOXOAUMOIrO Uil OTKJIFOUEHHUs
BBIKJTIOUYATEIS U SIBJISIIOLIETOCS €r0 HEOTHEMIIEMON YacThIO.

CoOcTBeHHOE BpeMsl BKJIKOYEHHsI: HHTEPBAI BPEMEHU MEXIy MOMEHTOM IO/a-
YY KOMaH/bl Ha BKJIIOYEHHE BBIKITIOYATEINSI, HAXOASAIIET0oCs B OTKIIOYEHHOM I10-
JIO’KEHUU, U MOMEHTOM, KOTJJa KOHTaKThl COPUKOCHYTCSI BO BCEX MOJIIOCAX.

HopMupoBanHOe cOOCTBEHHOE BpeMs BKJIIOUEHHS MPUHUMAETCS PABHBIM
U3MEPEHHOMY MPU OTCYTCTBHH BBICOKOT'O HAIPSYKEHUS B TIABHOW LIETIH.

Jlist BO3AYUIHBIX BBIKIIIOUATEIEH U JJIsl BBIKIIOYATENIed IPYyTrux BUIOB C
MHEBMATUYECKUMH MPUBOJAMH 3TO BpeMsI MPUHUMAETCS PAaBHBIM HW3MEPEHHOMY
IpyU HOMHMHAJIBHOM JaBJIEHUU CXKAaTOTO BO3/yXa, a IS BBIKIIOYaTeedl ¢ mpy-
KUHHBIM TMPUBOJOM - NPU HOPMUPOBAHHOM YCHUJIMHU (CTATHUYECKOM MOMEHTE)
MPY>KUH.

[Ipumeuanue : cOOCTBEHHOE BpeMsl BKIIOUECHHS COJAEPKUT B ceOe BpeMsi OmepHu-
pOBaHUs JI0OOT0 BCIIOMOTaTENbHOIO 000PYAOBAHUSA, HEOOXOIUMOTO ISl BKIIIO-
YEHUS BBIKITIOYATEINS U SIBIISIIOLIETOCS €r0 HEOTHEMIIEMON YacThIO.
beckonTakTHasi may3a tg: MUHTEPBAJ BPEMEHU MEXIY MOMEHTOM, KOTJa JYyro-
racuTelIbHbIe KOHTaKThl PA30MKHYJUCh BO BCEX IMOJIOCAX, © MOMEHTOM, KOTJa
KOHTAKThl CONMPUKOCHYJIUCH B IEPBOM MOJIOCE BO BpeMs ONEPALMU MOBTOPHOTO
BKJIFOUEHHS.

beckoHTakTHas may3a HOPMHUPYETCS:

a) MpU OTCYTCTBUHU TOKA U (WJIM) HANIPSKEHUS B TJIABHOW LIETIM BBIKIIIOYATEIS;

0) Mpyu HOMHHAJILHOM HaIpsKEHUHU Ha BBIBOJAX IIENIEH yIpaBlIeHUs;

B) TP HOMUHAJIBHOM JIaBJIEHUU C3KAaTOTO BO3/yXa WM rasza JJis BO3AYIIHBIX WU
ra3oBbIX BBIKJIIOYATENICH U JJI BBIKIIOYATEIEH JPYrUX TUIIOB C THEBMATUYECKHU-
MU (THEBMOTHIPABINYECKUMHU) TPUBOIAMH;

') IpU HOPMUPOBAHHOM YCHJIMU (MOMEHTE) MPY>KUH JJIsS BBIKJIIOYATENEH ¢ Ipy-
KUHHBIM TPUBOJIOM.

Bpems 3amkHyTOro cocrosinusi npu AIIB: nnTepBan BpeMeHH MEXIy MOMEH-
TOM KacaHHsl KOHTAKTOB B TIEPBOM IOJIIOCE MPH ONEpaly BKIIOYEHHUS] 1 MOMEH-
TOM pa3MbIKaHUS JYrOTracUTEIbHBIX KOHTAKTOB BO BCEX MOJIOCAX IMPHU MOCIe-
AYIOLIEH Onepanyuy OTKIFOYEHHUS.

[Ipumeyanue: ecim HE OrOBOPEHO MHOE, CUMTAETCS, YTO KOMaHAa Ha LENb OT-
KJIFOYEHUS TOJAETCs B MOMEHT, KOTJja KOCHYJIHMCh KOHTaKThl B MEPBOM IOJIIOCE
IpU BKIIOUEHHH. JTO COCTABIIIET MUHUMAILHOE BPEMSI 3aMKHYTOTO COCTOSTHUS
ipu AIIB.
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CKBO3HOM TOK KOPOTKOI0 3aMBIKAHUS: TOK KOPOTKOTO 3aMbIKAHUS, MPOXOAs-
I[N Yepe3 BBIKJIIOYATENIb U HE OTKJII0UYAEMBbIN BBIKIIOUATEIIEM.
KpaTkoBpeMeHHbIiI BbIepKUBAEMbIil TOK (TOK TEPMHYECKON CTONKOCTH)
I;: TOK, KOTOPBII BBIKIIOYATENb JAOJKEH MPOIMYCKAaTh BO BKIIOUYEHHOM MOJIOXKE-
HUM B TEYEHUE HOPMUPOBAHHOI'O KOPOTKOT'O MPOMEKYTKA BPEMEHU MPU TPEIIHU-
CaHHBIX YCJIOBUSIX IPUMEHEHUSI U TTOBEICHUA.

Bpemsi KOpOTKOro 3amMbIKaHus t.,: BpeMsl NPOTEKAHUS 4Yepe3 BKIIOUYECHHBIN
BBIKJIIOUATENIb CKBO3HOTO TOKA KOPOTKOTO 3aMbIKAHUSI.

IIuk KPaTKOBPEMEHHOI0 BBIAEPKMBAEMOr0 TOKAa (TOK 3JIEKTPOAUHAMUYE-
CKO#l CTOMKOCTH) i,: 3HAYEHHUE MUKA TOKA, KOTOPBIA BBIKIIOYATENb JOJKEH BbI-
JepXKaTh BO BKIIFOUYEHHOM IOJOKEHHUU MPU MPEANUCAHHBIX YCIOBHUSIX MPUMEHE-
HUSI ¥ TIOBEICHUA.

KoMmyTanmoHHasi ¢cnoco0HOCTb: CIIOCOOHOCTh BBIKIIIOYATENISI KOMMYTHPOBATh
(BKJTFOYATH M OTKJIIOYATH) AJIEKTPUUECKHUE LIETIH B IPEAMUCAHHBIX YCIOBUSX.
Paznmuuaror:

- KOMMYTalIMOHHYIO CITOCOOHOCThH MPH BKJIFOUEHUH - 3TO BKJIIOYAIOLIAsi CIIOCO0-
HOCTb, OIpeieNisieMasi TOKOM BKJIFOUEHHS;

- KOMMYTallMOHHYIO CIOCOOHOCTh MPHU OTKIIOYEHHH - 3TO OTKIIOYAIOIIasl CIO-
COOHOCTB, OrpeegeMas TOKOM OTKITIOUEHUS.

JeiicTByoniee 3HAaYeHHE NEPUOTUIECCKON COCTABJIAIOIIECH TOKA OTKIIYEHUS
BbIKJIOYaTeast I,,: JelCTByIOllEE 3HAYECHHE NEPUOIUYECKON COCTAaBISIOLIEH
TOKa OTKJIFOYEHHUS] B MOMEHT Pa3MbIKaHUS KOHTAKTOB.

HopvmupoBaHHoOe 3HAaYeHHe TOKA OTKJIWYeHMs I, ,: neicTByrolllee 3HAUYCHUE
MEPUOIUYECKON COCTABIISAIONICH TOKA OTKJIIOYEHHUS B MOMEHT pPa3MbIKaHUsA KOH-
TaKTOB, HOPMUPOBAHHOE JIJIsl COOTBETCTBYIOIIETO PEKUMA UCTIBITAHUM.
HauyanbHoe aeHcTBYMOIECEe 3HAYEHHUE NMEPUOAMUYECKON COCTABJIAIONICH TOKA
BKJIIOYeHuA I, neiicTByrolee 3HAUEHUE NEPUOJMYECKON COCTABISIONIEN TOKa
BKJIIOUEHUS B IMOJIFOCE BBIKJIIOUYATEINS MOCJIE BOBHUKHOBEHUSI TOKA MPU OIEepaluu
BKJTIOUCHMUS.

HopMmupoBanHoe HavajabHOe [eiicTBYHOIIee 3HAYCHHE NMEPUOAMYECKON CO-
cTaBjsiiomeii Toka BKIOYeHus I ,: HanOonbllee A0MyCTUMOE ACHCTBYIOIIEE
3HAYEHUE NEPUOIUYECKON COCTABIAIOMIEN TOKA BKIIOYEHHUS.

Tox BriIOYeHUs1 (MUK) i,: 3HAUCHHE MUKA TIEPBOM OOJBIIION MOJIYBOJHBI B I0-
JIIOCE BBIKJIIOYATENSL BO BPEMS MEPEXOTHOr0 MEPHUOJIA MOCIE BOZHUKHOBEHHUS TO-
Ka IIpU ONepalny BKIIOUYCHUS.

IIpumeyanus:

1) 3HaueHne MUKa MOKET Pa3auyaThCcsi OT OJHOTO MOJIOCA K IPYrOMY U OT OJTHOM
omepaluu K JPyrou, NOCKOJbKY OHO 3aBUCUT OT MOMEHTA BO3HUKHOBEHUS TOKa
OTHOCHUTEJIBHO BOJIHBI IPUJI0KEHHOTO HATIPSIAKEHHUS.

2) Ecnu pyist MHOTOGa3HOM 11eNH yCTaHABIMBACTCS €AMHCTBEHHOE 3HaUYCHHE (TTU-
Ka) TOKa BKJIKOYEHUS, TO 3TO JOJKHO ObITh OOJbIliee 3HaueHUE B JIr0OOU (ase,
€CJIM HE OTOBOPEHO MHOE.
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HopmupoBanHoe 3HaUeHHe NMUKA TOKA BKJIKYEHHS iy ,: HauOobllee JOMyc-
KaeMO€E 3HAUYCHHE MUKA TOKA BKIIFOUECHUSI.
BoccranapiauBammeecsi HANPsSiGKEHWE: HANPSDKEHUE, TMOSBISIONIEECS MEXKIY
BBIBOJJAMH TI0JIFOCA BBIKJIIOYATEIIS MOCIIE OTKIFOUEHUS TOKA.
IIpuMeuaHue: 3TO HANPSKEHUE MOXKET PACCMATPUBATHCA B IBYX MOCIEN0BATEIb-
HBIX UHTEpPBAJIaX BPEMEHU: BO BpEMs IIEPBOTr0 MHTEPBAJaA CYIIECTBYET MEPEXOI-
HOE HaIpsKEHUE, 32 KOTOPBIM CJIEAYET BTOPOW, B TEYEHUE KOTOPOr'O CYIIECTBYET
TOJIbKO BOCCTaHABIMBAIOIIEECS HANPSHKEHUE MTPOMBIILIICHHONW YaCTOTHI.
BoccranaBiauBamomeecsi HanpsizKeHHE TNMPOMBINLICHHON 4acTOThl (BO3Bpa-
mampmeecs Hanpsizkenue) Ug: BoccTaHaBIMBAIOLIEEC HANPSKEHUE MOCIIE TIpe-
KpallleHHs SIBICHUI MEPEXOAHOTO MPOIIECCa.
IlepexonHoe BoccTanaBauBawuieecs Hamnpsixkenue (IIBH): Boccranasnu-
BAIOIIEECS HAIPSIKEHHE B TEUCHHE BPEMEHH, KOT/la OHO MMEET 3aMETHO BbIpa-
KEHHBIN MepexoIHbIN xapakTep. OHO MOXKET ObITh K01eOaTeIbHBIM WM allepHO-
JUYECKUM WM UX KOMOMHAIMe!, B 3aBUCUMOCTH OT XapaKTEPUCTUK LIEMU U BbI-
KJIIOYaTeNsl, OTpakaeT TaKXKe CMEUICHUE HaIpsKeHUs HeWTpan MHOrodazHon
LETIH.

[1BH B Tpexda3HbIX LEMnsixX, ec’Iu He OrOBOPEHO MHOE, - 3TO HAIpsHKEHHUE
MEXIy BBIBOJIAMHU MEPBOTO TACSIIEro MOJII0Cca, TaK KaK 3TO HANPSKEHHE OObIYHO
BBIIIE, YEM HA KaXKJIOM M3 ABYX APYTHUX MOIKOCOB.
Co0cTBeHHOE NepexoaHoe BOCCTAHABJIMBAIONIEECH HANPsKeHue (Lemnu): me-
PEXOTHOE BOCCTAHABIIMBAIOLIEECS HAIPSIKEHUE LENU OTHOCHUTENIBHO BBIKIIIOYA-
TEJsA, ONPEAEIIEMOE TONBKO MapaMeETPaAMU KOMMYTUPYEMOW WM WCIBITATEIb-
HOM 1IeNH TPU OTKIIOYEHUH TOKa 0€3 aneproJuYecKor COCTaBisIoIIeH u "ume-
aNbHBIM BBIKITIOUaTeseM" (T.€. BBIKIIIOYATEIEM, MOJHOE COMPOTUBICHUE MEXIY
pa3MbIKa€MbIMH KOHTAaKTaAMHU KOTOPOTO MPH "€CTECTBEHHOM' NEpPEX0Jie TOKA ye-
pe3 HyJIb MTHOBEHHO U3MEHSETCS OT HYJIA 10 OECKOHEUHOCTH).
Bpems nyrm t,: uHTEpBa BpEMEHU MEXAY MOMEHTOM IEPBOIO BO3HUKHOBEHHUS
IyTW 1 MOMEHTOM OKOHYATEJIbHOTO €€ MOTACaHuUs BO BCEX MOIIOCAX.
IlonHoe BpeMsi OTK/IIOYEHHMS: UHTEPBAJ BPEMEHHM MEXIy HAdallOoM ONEpaluu
OTKJIIOUEHHUSI 1 OKOHYAHUEM TIOTaCaHus 1yT'y BO BCEX IMOJIOCAX.
Bpems BK/IIOYeHHMSI: UHTEPBAJI BPEMEHU MEXKITY MOMEHTOM T0JIa4ld KOMaH/bl Ha
BKJIIOUEHNE BBIKJIIOYATENSA, HAXOASIIETOCAd B OTKIFOYEHHOM IOJIOKEHHH, U MO-
MEHTOM Haudajla MPOTEKAHUS TOKA B IIEPBOM IOJIIOCE.
IIpumeyanus:
1) Bpemsi BKIIIOUEHHUS COIEPKUT BpeMs ONEpUpPOBaHUs JIFOOOTO BCIIOMOTraTeib-
HOTO 000pYyI0OBaHUs, HEOOXOUMOTO JJIsl BKIIOUEHUS BBIKIIIOUATENS U SBJISIOLIE-
rocsi HEOTbEMJIEMOM YaCThIO BBIKIIFOYATES.
2) Bpems BKIIIOUEHHSI MOXKET U3MEHATHCS B 3aBUCMMOCTH OT BPEMEHH JIYTH MPHU
BKJIIOUEHHUH.
IlpexBapuTenbHblii NMPO0OH NMPH BKJINYEHMH: BOZHUKHOBEHUE IYI'M MEXIY
KOHTaKTaMH BBIKJIIOUYATENS] IPU UX COJIM)KEHMH B MPOIIECCEe OMepaldy BKIIOYE-
HUS.
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Bpemsi 1yru npu BKJIIOYEHNUH: UHTEPBAJ BPEMEHU MEXIYy HA4aJloM MPOTEKaHUS
TOKa B MEPBOM IOJIFOCE BO BPEMs ONEPALMHU BKIIOYEHHS U MOMEHTOM KacaHus
KOHTaKTOB BO BCEX MOJIIOCAX.
[Ipumeuanue : BpeMs Ayry NpU BKIIOYEHUH 3aBUCUT OT MTHOBEHHOTO 3HAUCHHS
MPUIOKEHHOTO HAIPSKEHUSI BO BpEMsl KOHKPETHOW Orepalvy BKIIOUEHHS U T10-
ATOMY MOXKET CYIIECTBEHHO U3MEHSATHCS.
BecrokoBasi nay3a npu AIIB tg: uHTepBan BpeMEHU MEXKIYy OKOHYATEIbHBIM
MOTracaHueM JIyTU BO BCEX MOJIIOcaxX IMPH ONepaluy OTKIOYEHUS U MEPBOrO MO-
SBJICHUS TOKa B JIIOOOM U3 IMOJIFOCOB MPU MOCIEAYIOUIEH onepaluy BKIIOYEHUS.
Kputnuecknii Tok: 3Hau€HHE TOKA OTKJIIOYEHUSI MEHEee 3HAUeHHUsS] HOMUHAIBHO-
ro TOKa OTKJIFOYEHHSI, IPU KOTOPOM BpEMs TyTY 3HAUYUTEIBHO BO3PACTAET.
IHoBTOpHBII NP0O00Ii: BO30OHOBIIEHHE TOKA MEXITY KOHTAKTaMH BBIKITIOYATEIS B
mpolecce onepalnuy OTKIIOUEHHs] eMKOCTHOTO TOKa IMOCJE TOro, Kak TOK OCTa-
BaJICS PaBHBIM HYJIIO B TE€UEHHUE MPOMEXKYTKA BPEMEHH, PABHOTO WJIU OOJIBIIETO
1/4 nepuojia MPOMBIIIIIEHHON YaCTOTHI.
IHoBTOpHOE 3a:KUTaHMe: BO30OOHOBICHUE TOKA MEXIY KOHTAKTAMH BBIKJIIOUATE-
7Sl B MpoILIecce ONepaluy OTKIIOYEHHsS] eMKOCTHOT'O TOKa MM TOKa PeaKTopa Io-
CJIe TOro, KaK TOK OCTaBaJICsl PaBHBIM HYJIIO B T€UEHHE MPOMEKYTKA BPEMEHH,
MeHblIero 1/4 nepuoia NpOMBIIUIEHHON YaCTOTHI.
HopmupoBanHoe 1aBJjieHHe 3a1I0JIHEHHS Ta30BOI0 BBIKJIIOYATEIsI: JaBJICHUE
raza B Meramnackajisx (a0CONIOTHOE WM W30BITOUHOE), TPUBEACHHOE K HOPMaJlb-
HBIM atMoc(epHbIM yciioBusM (Temnepatypa mioc 20°C, nasnenue 101,3 klla),
710 KOTOPOT'O 3aOJHSAETCS BBIKIIIOUATENb IPU BBOJIE B OKCILTYaTaIUIO.
JlaBjieHHe CUTHAJIM3AIUM JJIS1 Ta30BOr0 BBIKJIKOYATEJA: JaBJICHUE ra3a B Me-
ranackajisix (aOCOJMIOTHOE WM M30BITOYHOE), MPUBEACHHOE K HOPMAJbHBIM aT-
MochepHbiM ycioBusaM (Ttemnepatypa rioc 20°C, nasnenue 101,3 xIla), mpu
KOTOPOM YCTPOMCTBO KOHTPOJIS JIaBJICHUS B BBIKJIIOYATENE MOAAET CUTHAN CHHU-
KEHUS JaBJICHUS Tra3a U TpedyeTcs MoJKayka raza B BO3MOKHO KOPOTKHM CpPOK.
JlaBjieHne OJJOKMPOBKM ra3oBOr0 BBIKJIIOYATEJs: JaBJICHUE ra3a B Merara-
ckansix (a0CcoNIIOTHOE WM M30BITOYHOE), MPUBEIEHHOE K HOPMAJIbHBIM aTMO-
chepubM ycnoBusiM (Temnepatypa 1itoc 20°C, nasnenue 101,3 xIla, npu xoto-
pPOM YCTPOMCTBO KOHTPOJS JABJIEHUS B BBIKIIOYaTese OJOKUPYET paboTy BbI-
KJIFoYaTeNsl, Tak Kak MpHU JaJbHEHUIIEM CHUKEHUU JaBJICHUs HE 0OecrieunBaeTCs
KOMMYTAIlMOHHAs! CITIOCOOHOCTbD, 3JIEKTPUUYECKAsi TPOYHOCTh M3O0JIALUUA WU JIPY-
r've XapaKTepUCTUKU BBIKIIIOYATEIS ).
TpeGoBaHus K BBIKJIIOYATEISIM

Brikitouatenp SIBISIETCS caMbiM OTBETCTBEHHBIM alllapaToM B BBICOKO-
BOJITHOM CHCTEME, NMPU aBapusX OH Bcerja JOJKEH 00ecleynuBaTh YETKYIO pa-
6oty. IIpu oTka3ze BBIKIIOYATENsl aBapusi PAa3BUBAETCS, YTO BEAET K TSHKEIIBIM
paspyleHusM U OOJIbIIMM MaTepuaibHBIM MOTEPSIM, CBA3aHHBIX C HEIOOTIYC-
KOM 3JIEKTPOIHEPT UH, MIPEKPAIIeHHEM paOOThl KPYIHBIX MPEATPUSTUN.

B cBs3u ¢ 3TUM OCHOBHBIM TpeOOBaHMEM K BBIKIIOYATENISIM SBIISETCS
0Cc000 BBICOKast HAJIEKHOCTh UX PAOOTHI BO BCEX BO3ZMOMXHBIX AKCILTYyaTaIIMOHHBIX
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pexxumax. OTKIIIOUEHHE BBIKIIIOYATENIEM JIFOObIX HArpy30K HE JOJIKHO COIMpPOBO-
KIATbCS TIEPEHANPSHKEHUSIMH, ONMACHBIMH JJI M30JIALMHA 3JIEMEHTOB YCTAaHOBKH.
B cBsi3u ¢ TeM, 4TO peKUM KOPOTKOTO 3aMBIKAHUS JIJISi CUCTEMBI SIBJISIETCS HaU-
0oJiee TSKENbIM, BBIKIIIOYATENb JOJIKEH 00eceunBaTh OTKIIOYEHHUE 1IN 32 MU-
HUMAaJIbHO BO3MOKHOE BpEMSI.

OO6mue TpeOoBaHUs K KOHCTPYKIMSAM M XapaKTepUCTUKAM BBIKJIIOYATE-
JIel yCTaHABIIMBAETCS CTAHIAPTAMM:
- T'OCT P52565-2006 «BpikirouaTeny NEPEMEHHOIO TOKA Ha HAIIPSIKEHUE OT 3
10 750 kB. O61mue TeXHuueCKue yCIOBUS»;
-T'OCT 12450-82 «BpixiatouaTenu MepeEMEHHOr0 TOKA BBICOKOTO HANIPSIKEHHUS.
OTKJII0YeHNE HEHATPYKEHHBIX JTMHHUIN.
-T'OCT 8024-84 "/lonycTuMbIE TEMIIEPATYPBI HATPEBA TOKOBEAYIIINX YJIEMEH-
TOB, KOHTAKTHBIX COEMHEHUN 1 KOHTAKTOB aIapaToB U 3JIEKTPOTEXHUYECKUX
YCTPOKCTB IEPEMEHHOI0 TOKa Ha HampsikeHue cBbiie 1000 B;
-T'OCT 1516.3-96 «DyekTpoobopyI0BaHKE IEPEMEHHOTO TOKA Ha HAIIPSYKEHUS
ot 1 1o 750 xB. TpeGoBaHus K 3JEKTPUUECKON TPOUYHOCTH U3OJISALIUN .

Tabnuua 1.1. CrannapTHble 3HaU€HUS] HOMUHAJIBHBIX TAPaMETPOB

BBIKJTIOYATEJIEU

Oo0o3HauyeHne mMapamMeTpa

3HaueHHe mapamMeTpa

Uson /UH_p, kB 3/3,6; 6/7,2; 10/12; 15/17,5; 20/24; 24%*/26,5; 27*/30;
35/40,5; 110/126; 150/172; 220/252; 330/363; 500/525;
750/787

Liow, A 200; 400; 630; 800; 1000; 1250; 1600; 2000; 2500; 3150;
4000; 5000; 6300; 8000; 10000; 12500; 16000; 20000;
25000; 31500

Lo soms KA 2,5;3,2;4;5;6,3; 8 10; 12,5; 16; 20; 25; 31,5; 40; 50; 63;
80; 100; 125; 160; 200; 250

U sows B Jlns mocTtostHHOTO TOKA - 24; 48; 110; 220

Jlist  mepeMeHHOTro  TOKa (omHoaznoro u Tpexdas-
Horo) yactotsl 50 I'r - 100**; 120; 230; 400

Prow, MIla(krc/cm2)

0,5(5); 1,0(10); 1,6(16); 2,0(20); 2,6(26);
3,0(30); 4,0(40)

* Tonbko JIIA BBIKJ]IO‘I&TCHCI\/JI, MpCAHA3HAYCHHBIX JIA uenel}’l T'CHCPATOPOB.
** HomuHanbHOE BTOPUYHOC HAIIPSAIKCHHUC Tpchq)opMaTopa HaIIPAKCHUA, UC-
MMOJIb3YEMOT'O JId TUTAHHA BCIIOMOTaTCIIbHBIX ueneﬁ BBIKJIFOYATCIIA (HpI/IBOI[a).

IIpumeyanus:

1) JlaBneHne c)KaToro rasa Jjis ra30BbIX BBIKIIOYATENICH, BRIKIIOYATEICH C UH/IH-
BUAYAJIbHON KOMIIPECCOPHON YCTAHOBKOW M MHEBMOTUJIPABINYECKUX MPUBOIOB

HE HOPMUPYIOT.

2) Jlns BKJIIOYAIOUIUX 3JIEKTPOMArHUTOB U 3JIEKTPOJBUTaTENEe MPUBOJIOB 3aBU-
CUMOTO JIeWCTBHUSI HOMUHAJIbHBIE HampsikeHus 24 u 48 B mocTosHHOro Toka U
100 B nepeMeHHOr0 TOKa HE NPUMEHSIOT.
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3) HomuHanbHble HampsiKEHUsI BCTIOMOTATENbHBIX IIETEH MOTYT OTIMYaThCA OT
HOMUWHAIBHOTO HANIPSKEHUS LIETICH YIIPABICHUS U JIEKTPOABUTATEIIEH IPUBOIOB
3aBHCUMOTI'O JICUCTBUA.

4) B ciyyae muTaHus TPUEMHUKOB TTOCTOSIHHOTO TOKA JBUTATEIbHBIX MPUBOJIOB
yepes BBIIPIMUTENBHBIE YCTPOWCTBA OT CETHU MEPEMEHHOTO TOKAa HOMHUHAJbHBIE
HANPSDKEHUST HA CTOPOHE MOCTOSSHHOIO TOKA YCTAHABJIMBAKOTCS M3TOTOBHUTEIIEM
MIPUBOJIOB; OHU MOT'YT OTJIMYAThCS OT yKa3aHHbIX B Tabymie 1.1.

CTpyKTypa yCJ10BHOI0 0003HAYECHH S BBIKJIIOYATE e

X-X X-

L KiauMaTHuecKoe MCIOJIHEHHE U KATEropus pasMeleHus
o 'OCT 15150

HomunanbHbIl TOK BbIKITIOUATENS (A)

HomuHanbHbIN TOK OTKJIFOYEHUS BBIKTIOUaTeNs (KA)
O603nauaroT pumckumu mugpamu (LILIT* T nou IV),
creneHs  3arpasHenus uzossinuu no 'OCT 9920
HomuHanbHoe HanpspkeHue BhIkodaTess (KB)

BykBbI 1 1tudpeI (0T ABYX A0 MSITH), 0003HAYAOIINE BU]T
uznenus (B),Hanbosee cylecTBeHHbIE OTINYUTEIbHbBIE
MIPU3HAKU U MPEANPUATUE-U3TOTOBUTENh

/X XX

[Tpumep ycrmoBHOTO 0003HAYEHUS B TEXHUUYECKUX JOKYMEHTaX M IMpH 3a-
Ka3e BBIKJIIOYATEIIS Ta30BOr0 (3J1€ra30BOro) TPEXIOIOCHOTO UCTIOJIHEHUSI Ha HO-
MuHaJIbHOE HamnpspbkeHue 110 kB co crenenbio 3arpsisHeHust uzonsanuu I1*, Ho-
MHHAJIbHBIM TOKOM OTKJIIoueHUS 40 KA, HOMUHAIBHBEIM TokoM 2500 A, kiuma-
TUYECKOTO UCTIOJIHEeHUs Y, KaTeropuu pasmerenus 1: BI'T-11011*-40/2500V'1

CoBpeMeHHbIe TeHAEHIUN B 00J1aCTH KOMMYTAIIHOHHON TeXHUKHU

B 1980-x romax Onarojaps JOCTHXKEHHUSM B O0JaCTH DJIEKTPOTEXHUKH,
MOSIBJICHUIO HOBBIX MaTEPHUAJIOB U TEXHOJIOTUN HAYMHAETCS MPOMBIIUICHHBINA BbI-
MyCK BEAYIIMMH MHUPOBBIMH JJIEKTPOTEXHUYECKUMHU KOMMAHUSMU TMPUHLUIIN-
aJIbHO HOBBIX KOMMYTAIlMOHHBIX AIMapaToB - 3J€Ta30BbIX U BAKYYMHBIX BBIKJIIO-
yaTeneld. DTO MPHUBEIO K MAacCOBOM 3aMEHE JKCIUTyaTHUPYEMbIX BO BCEM MHUpE
MacJsSHBIX W BO3JYIIHBIX BKJIOUaTesnaeil Ha 00Jjiee COBPEMEHHbIE JJIETa30BbIE U
BakyyMmHbIe (puc.l.1).

[lo mpuHIMITY YCTPOKCTBA AJIETA30BbIE BBIKIIOYATENIN OTHOCATCS K Ta30-
BBIM BBIKJIIOUATENSIM, B KOTOPBIX UCTIONB3YETCs AJIEKTPONpouHbIi ra3 SFg B umc-
TOM BHJIE€ UJIU B CMECH C JPYTMMU razaMu. B TakuX BBIKJIIOYATENSAX ra3 sBISIETCS
KaK CpelloM rameHus OyTd, TaK U M30JMPYIOUIel cpenoil U obecreunBaeT JIH-
ANEKTPUUECKYIO TIPOYHOCTh MPOMEXKYTKAa MEX]Yy KOHTAaKTaMH B OTKIIOYEHHOM
MOJIOKEHUH. B 3aBUCHMOCTH OT KOHCTPYKIIMU 3JI€Ta3 B BBIKJIIOYATENIE MOXKET Ha-
XomauTcs oA HU3KkuM (10 1 6ap) u (unm) BeicokuM (10 20 6ap) AaBICHUEM.
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80% Puc. 1.1

Passurue
0 COBPEMEHHOU
60% [ BAKYYM hofi rexi
40% B SF6
[] MAC/ISHBIE
20%
[ BO3VLLIIIE

1980 1990 2000 2010

B BakyyMHBIX BBIKIIOYATENSIX AYroralieHue MPOUCXOAUT B BaKyyMme - B
BaKyyMHOU ayroracurenbHoi kamepe (BJIK).

Kak BugHO Ha puc.l.2, rie NpUBENCHBI BEIUYUHBI Pa3psIHOTO (M-
MyJbCHOT0) HANpPSPKEHUE B Pa3iMyHBIX cpefax (BO3AyX, AJIEKTPOU3OJISLIMOHHOE
MacJo, 3Jera3, Bakyym), JIYYIIMMHU U30JISIMOHHBIMHU CBOMCTBAMU 00JIa/1al0T 3Jie-
ra3 (BBICOKOT'O JIaBJICHUS ) U BAKYYM.

Ud [xB] MmL1yilbCHOC HALIPSIKCHUC Puc. 1.2
300

NmMmnynscHOEe Hampsixe-
HHAE B DPA3JIUYHBIX H30-
JUPYIOLINX Cpelax

Dreras, 5 /

250 6ap
Baxyym|

200

R4

100 // / —
I/
.

Macno

Oueras, 1 6ap

\ O\ L

Bosoyx, 1 Oap

50

MeEKKOLTAKTIILIA
IPOMEKYTOK § [MM]
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Kpome H30JIMOHHBIX CBOKMCTB, cpela J0JDKHA 001aaTh U XOPOITUMH
ayroracsmuyMu cBorictBamu. Ha pwuc. 1.3 mpuBeneHBI 3aBUCUMOCTH BEIHMYUHBI
DHEPTUH, BBIACIIICMOW IMPU TaIllCHWHM JYTd OT THIA ayroracsmiei cpenbl. Kak
BUJIHO, HAWJTYYIITUMHU AYTOTacAIIMMHA CBOMCTBaMH 00JIaalOT BaKyyM W 3Jiera3 u
B 0COOECHHOCTH B 00J1aCTH OOJIBIINX TOKOB OTKJIIOUEHUSL.

1000 7 OHeprus gyru [ kBtc ] Puc. 1.3
Macno
3aBHUCUMOCTL Be-
800 - JIUYUHBl SHEPTUU
Iyrd OT THMA Iy-
roracsimen cpepl
600 -
400 -
anera3s
200 -
Bakyym
0 —

10 20 30 40 56 Tok oTknoYeHunA [ KA ]

1.1 BAKYYMHBIE BBIK/IIOYATEJIN

BakyyMHBbIN BBIKJIK0YATE/Ib - BEICOKOBOJIbTHBIM BBIKIIFOYATENb, B KOTO-
POM BAaKYYM CIIY’KUT CPEHOM Ul TAlICHUS SJIEKTPUYECKOM Ayru. BakyyMHBIN
BBIKJIIOYATENIb NPEJAHA3HAuYeH i1 KOMMYyTauuid (omepanuid BKIHOYCHUS -
OTKJTIOUEHHUS) JIEKTPUUYECKOT0 TOKA - HOMHUHAIBHOTO U TOKOB KOPOTKOTO 3aMbl-
kanus (K3) B anekTpoycTaHOBKaX.

Pa3pa0dorka BakyyMHBIX BBIKJIIOYATe eH

[lepBbie pa3pabOTKKM BaKyyMHBIX BbIKJIOuatesieil ObuiM HavaTtel B 30-e
roael XX Beka. JleficTByromre MO MOTJIM OTKII0YaTh HEOOIbIINE TOKU MPHU
HanpsbkeHusx 10 40 kB. [lepBslii BaAKyyMHBIN BBIKItOUaTesb Ha 2,3 kB nepemen-
HOTO TOKa ObLT M3roToBjieH B 1923 1. JlocTaTOYHO MOIIIHBIE BAKYYMHBIE BBIKJIIO-
yaTelu B T€ TOAbl TaK W HE OBUIM CO3/IaHbl M3-3a HECOBEPILEHCTBA TEXHOJIOTHUHU
M3TOTOBJIEHUS BAKYyMHOU anmapaTrypbl U, IIPEXKAE BCErO, U3-3a BO3HUKIIUX B TO
BpeMsl TEXHUYECKHX TPYAHOCTEH MO MOJAJEPKAHHIO ITyOOKOTro Bakyyma B Iep-
METU3UPOBAHHOM KaMeEPE U MOIYYEHUIO CIIEHUAIBHBIX KOHTAKTHBIX MaTEPUAIIOB.

[lepexoa OT eMMHUYHBIX ONBITHBIX O0OPa31l0B BAKYYMHBIX BbIKIIIOUaTEIeH
K MX CEpUITHOMY MPOMBILIUIEHHOMY MPOU3BOJCTBY MOTPEOOBANl MPOBEACHUE H0-
MOJIHUTEIBHBIX MHTEHCUBHBIX MCCIEIOBAaHUN U pa3pabOTOK, HAMNPABICHHBIX, B
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YaCTHOCTH, Ha OTBICKaHHE 3(P(EKTHUBHOrO crocoda MpeAoTBPAIIeHUs OMACHBIX
KOMMYTAIIMOHHBIX TEPEHANPSHKEHUN, BO3ZHUKABUIMX M3-3a MPEXKIECBPEMEHHOTO
oOphIBa TOKA JI0 €r0 €CTECTBEHHOTO NEpPeXoia Yepe3 HyJlb, Ha PEIICHUE CIOKHBIX
npo0seM, CBSI3aHHBIX C PACIPEACICHUEM HaIPSKEHUS U 3arps3HEHUEM BHYT-
PEHHUX MMOBEPXHOCTEN M30JIALMOHHBIX ETAJIEW OCAKIABIIMMUCS HA HUX Mapamu
MeTasuia, Mpo0JIeM IKPaHUPOBAHUS M CO3/IaHHUS HOBBIX BBHICOKOHAJIEKHBIX CHJIb-
¢dbonHoB U Ap. B xone npoBeaeHus 3TUX pabOT mpuMepHO K 1957 r. ObLIN BbIsIBIIE-
HbI 1 HAy4YHO OOBSCHEHBI OCHOBHBIE (PU3NYECKHE MPOLECCHI, MPOUCXOALIUE TPU
TOPEHHUH TIYTH B BAKyyME.

Jlutms B 1960—1970 romax B pesynbTare (yHIAaAMEHTAIbHBIX HAay4YHO-
UCCJIEeI0BATENBCKUX U OMBITHO-KOHCTPYKTOPCKUX padOT MO TallIEHUIO AYTH B Ba-
KyyM€ OKa3aJIOCh BO3MOKHBIM BHOBb BEPHYTBHCS K IMPOMBIILICHHBIM BaKyyMHBIM
BbIKITIOUaTeNsiM. C 3TOr0 BpeMEHHM M Hayajaoch UX OBICTPOE pa3BUTHE.

B Hacrosiee BpeMs B MUPE HaJIaKEH IPOMBIIUICHHBIA BBITYCK BBICOKO-
HAJKHBIX OBICTPOACUCTBYIONIMX BAaKyyMHBIX BBIKIIOUYATENEH, CIOCOOHBIX OT-
kitouath TOKU 70 100 kA u paborath npu HanpspkeHuu 10 84 kB.

Jlns Beikrouateneit HanpspkeHueM 110-220 kB HeoOxoauMo CoeUHSITH
IIOCJIE0BATENBHO HECKOJIBKO KaMep. Hanpumep, 1715 BRIKIIOYATENS HAPSIKEHU-
em 220 kB tpebyercs yetbipe kamepsl Ha HanpsbkeHue 84 kB. CymectByroT on-
PENEIEHHBIE CIOKHOCTH, MPEMSATCTBYIOIIMNE CO3JaHUI0 MHOTOPAa3PhIBHOTO BaKy-
yMmHOro Boikitouatend. [lo nanabiM pupmer "xeHepan DaeKTpuk" MPOeKTUPY-
€TCs BBIKJIKOYATENb HaNpsKkeHUEM 242 kB ¢ maThio KaMepaMu Ha MOII0C U TOKOM
orkitoueHust 40 KA. KoMIoHOBKa BBIKIIIOYATENSI TaKasl ke, KaKk y OaKOBBIX dJie-
ra30BbIX BBIKIIIOYATEIIECH.

B SlnmoHnu mocTpoeH W BBEIEH B AKCIUIYaTAIMI0 BAaKYYMHBIN BBIKIIOYA-
Tenp Ha HanpsbkeHue 160 kB, Tok oTkimroueHus 40 kA, UMErOIIMI BCETO J1Ba pas3-
pBIBa Ha MOJIIOC.

B Hacrosimiee Bpemsi BaKyyMHbBIE BBIKJIFOUATENIH CTadd JOMUHHUPYIOIIH-
MH anmnapaTtamu JJisl dJIEKTPUUYECKUX ceTeld Ha HampsbkeHue 6-36 xB. Tak, mons
BaKyyMHBIX BBIKJIIOYaTeNIed B OOIIEM KOJMYECTBE BBITYCKAEMBIX alnapaTtoB B
EBpone u CIHA nocturaet 70 %, B SAnonnu — 100 %.

JlocTONHCTBA BAKYYMHBIX BBIKJIIOYaTe 1€

K npeumyiecTBaM BaKyyMHBIX BBIKITIOUATEICH MOXKHO OTHECTH Clle-
IyroIiee:
- BBICOKAs M3HOCOCTOMKOCTH KaMep IPH KOMMYTaIlid HOMUHAJIBHBIX TOKOB (10-
60 Thic. koMMyTanuit) 1 TokoB K3 (20-200 kommyTarmii);
- MPOCTOTa KOHCTPYKIIUHU; HAJICKHOCTH;
- OECIITyMHOCTb, yn00CTBO oOcIy>KuBaHuUsl, 00yCJIOBJICHHBIE
MaJjbIM BBIJICJICHHEM JHEPTHHM B JyI'¢ U OTCYTCTBHEM BHEIIHUX 3(P(PEKTOB MpHU
OTKJIFOUECHHH TOKOB K73;
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- OBICTpOE OTKJIIOYEHHUE U BKIIOYEHHUE; OBICTPOE BOCCTAHOBIIEHUE 3JIEKTPUUECKOM
MPOYHOCTH JYTrOBOTO MPOMEXKYTKA U MPUMEHEHUE JJig paOOThl B JIIOOBIX IIUKIIAX
AIIB;
- OTCYTCTBHE HEOOXOJAMMOCTH B 3aMEHE W TOIMOJIHEHUH Jyroracsiieil cpeasl u
MACJISTHOI'O XO34MCTBA; CHWKEHHE DKCIUIYaTalMOHHBIX 3aTpar, IIPOCTOTa JKC-
IJIyaTallky, JIETKasi 3aMEeHa 1yroracuTelIbHON KaMephl;
- TIOJTHAs B3PBIBO- U M0Kap00e30MacHOCTb;
- TIOBBIIICHHAS] YCTOMYMBOCTH K YIAPHBIM M BUOPALIMOHHBIM HArpy3KaM;
- MPOU3BOJIbHOE pabdouee MOJOKEHHE BAaKyyMHOM IYyroracUTENbHOW KaMephl B
KOHCTPYKLIMH BBIKJIIOUATEIIS;
- IIMPOKHUH JAMana3oH TeMIepaTyp OKpYyKaroulel cpelbl il HOpMallbHON pabo-
ThI Kamepsbl (o1 -70° 1o + 200° C);
- DKOJIOTMUYHOCTB; OTCYTCTBUE 3arpsA3HECHUs OKPYXKAIOLIEH Cpelbl IpPHU KCILTya-
Talluy U YTUJIIA3ALNH;
- CpPaBHUTEJIBHO Mayible MacChl M Ta0apUThl, HEOONbIIME JAMHAMUYECKHE Ha
Ipy3KM Ha KOHCTPYKIHMIO MpPHU paboTe H3-32 OTHOCUTENIIBHO MaJOd MOIIHOCTH
IIPUBOJA.

Henpocrarku BakyyMHBIX BbIK/II0YaTe e
K HepgocTaTkaM BaKyyMHBIX BBIKIIOUATEIEH MOKHO OTHECTH:
- MOBBIIICHHBIA YPOBEHb KOMMYTALIMOHHBIX MEPEHANPSKEHUM U B YaCTHOCTH
IIPY OTKJIFOYEHUHU MAJIBIX UHIYKTUBHBIX TOKOB, YTO B PsJ€ CIy4acB BbI3bIBACT
HEO0OXOIUMOCTb MPUHSATHUS CIIEHUATIBHBIX MEp MO 3alIUTe 000pYyI0BaHMUS;
- TPYAHOCTH MpPU CO3JaHUUM U U3TOTOBJIICHUH, CBS3AHHBIE C CO3JaHUEM
KOHTaKTHBIX  MAaTEpUaJiOB,  CIO0XHOCTBKO  BAaKyyMHOI'O  IPOU3BOJICTBA,
CKJIOHHOCTBIO MaTepHUaioB KOHTAKTOB K CBAPKE B YCIIOBUAX BAKYyMa,
- CPaBHUTEJIbHO HEOOIbIINE HOMUHAIBHbBIE TOKH U TOKU OTKIIOUEHUS.

IIpuHuUNBLI pad0THI BAKYYMHBIX BBIKJII0OUYaTe e
YceTpoucTBO VI raleHus Ayru

B BakyymHBIX nyroracutenbHbx kamepax (BIK) peanusyercs aBa oueHb
BRXHBIX CBOHCTBAa BaKyyMHBIX MPOMEXKYTKOB: BBICOKAs JJIEKTpUYECKas MPOU-
HOCTB (pHC.2) 1 BBICOKAs AYroracuTeIbHas CliocoOHOCTH (puc.3).

B riy6okom Bakyyme (0koso 107 ...10"° H/cm2) AyroracuTeNbHON KaMephI
BBIKJTFOYATENSI JJTMHA CBOOOHOTO MpoOera MOJEKYJ U AJICKTPOHOB COCTaBISIOT
JECSITKH U COTHHU METPOB, T.€. BO MHOTO pa3 OOIbIIE, YeM PACCTOSHUS MEKIY
KOHTAKTaMH BBIKITIOYATENsA. YapHas WOHM3AIMs B BAaKyyMHOM IPOMEXKYTKE
MPAKTHYECKA OTCYTCTBYET, MO3TOMY BAaKyyMHBIH MPOMEKYTOK HE MOXKET CIy-
KUTh ICTOYHUKOM 3apsDKCHHBIX YacTHIL. [ opeHue Ayru B BaKyyMe MOJJIePKHBa-
eTCsI 3a CUET MapoB METalIa, MOMAJAI0NINX B MEKKOHTAKTHBIN MTPOMEKYTOK MPHU
UX UCTIAPEHUH C TIOBEPXHOCTH KOHTAKTOB (puc. 1.4).
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Puc. 1.4

DnexTpuyeckas ayra B MeEXIy-
KOHTAaKTHOM TIPOMEXYTKE BaKy-
YMHOH Kamepbl

[Tpu pa3MbIKaHUU KOHTAKTOB Cpa3y e MOCIe MEePBOTO MPOXOXKIESHUS TO-
Ka B Jyre uepe3 HOJIb MPOUCXOIUT OBICTPOE HapacTaHWE AIEKTPUUYCCKOW MPOU-
HOCTH MEXKOHTAKTHOTO TPOMEXKYTKa, HM30JIALMS BOCCTAHABIMBACTCS M Jyra
BHOBB HE 3aropaetcs. BaxHOW 0COOEHHOCTHIO KOMMYTAIlUM TOKA B BaKyyMe€ sIB-
nsieTcst HU3Kas sHeprus ayru (puc. 1.3).

Matepuan KOHTaKTOB OKa3bIBaeT OOJIBIIIOE BIUSHUE HA XapaKTEPUCTUKH
BBIKJTFOYATENsI. MeTasuibl, UCTIONb3yeMbIe NIl KOHTAKTOB, JOJKHBI 001a/1aTh Me-
XaHUYECKOW MPOYHOCTHIO, CTOMKOCTHIO OTHOCHUTEIBHO IPO3WU U CBApPUBAHUA.
[lepenanpspkeHus IpU MEAHBIX KOHTaKTax B 2,5 paza HWKe, HO OHH OoJjiee IMOojI-
BEP)KEHBI CBAPUBAHUIO U W3HOCY. DTH MPOTUBOPEUHS YCTPAHIIOTCS, €CIM 4acTh
KOHTaKTHOM MOBEPXHOCTH BBINOJIHEHA U3 AYTOCTOMKOro Meramia (MolubieH), a
Apyras 4acTh - U3 MaTepuaja ¢ BHICOKUM JaBJICHHEM MapoB (CypbMa). Xopoiue
pe3ynbTaThl JaeT clelraibHas MeTaulokepaMuka. [[puMEeHSIOT CriaBbl MeIH C
HEOOJIBIINM KOJMYECTBOM BUCMYTAa, jKeJe3a, bopa. ITH CIUTaBbl OTIUYAIOTCS 00-
Jiee BBICOKOHW AJIEKTPO- W TEIJIONPOBOJHOCTHIO MO CPABHEHHIO C paHee MpHMe-
HSBIIMMHUCS MaTeprallaMu, HalpuMep, BOIbPpaMoMm.

KoHTakThl HaXOJATCS B TITyOOKOM BaKkyyMe W TOITOMY HE OKHCISIOTCA,
Onmarozaps 4eMy JOCTUTAETCs BBICOKAsh H3HOCOCTOMKOCTh KOHTAKTOB. OHU pado-
TaloT 06€3 00CITy)KMBaHHsI B TCUCHHE BCETO CPOKA CITY>KOBI KAMEPHI.

Hannuune Bakyyma yXyAmaeT OXJakIeHHE KOHTAaKTOB. 3a CYET yBeInude-
HUSl pa3MepOB MOABOJSIIMX IMUH, COBEPIICHCTBOBAHMS KamMep M KOHTaKTHBIX
MaTepuasoB ylaeTcsl JOBECTH JIUTEIbHbBIC TOKU 10 HEOOXOANMBIX 3HAUCHHUH.
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F — . .
~{ | e Puc. 1.5 VYcTpolicTBO BakyyMHON KaMephl.

8 1- crexnokepamMuyeckasi 000JI0UKa;

2- cranbHble TOPLEBbIE (DIaHIbI;

3, 4 - MenHble KOHTAKTHBIE CTEPXKHU - He-
TOIBYKHBIN M TTOIBMIKHBIIA

5 - BJIEKTPOJIbL;

6 - crasbHOM peOpucTbIi cuib(OH, MpUBa-
PEHHBIH K TOJABMKHOMY  KOHTAKTHOMY
|9 CTEPIKHIO 4;

7, 8,9 — skpanbl
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Jlnst mosmyueHust OBICTPOACHCTBUSI B BAKYYMHBIX Kamepax Haluia IIUpo-
KO€ MpUMEHEHUE TOPIIOBasi KOHTaKTHas cuctema (puc. 1.5). OHa naeT BO3MOXK-
HOCTh UMETh MaJIblii XOJ] KOHTAKTOB (20-25 MM) U HEOOJIbIIIOE BpeMsl OTKJIIOUE-
HUs. XOJ KOHTAKTOB Y MaJOMacCisHbIX BBIKJIIOYATEIEH C TEMU K€ MmapaMmeTpamMu
B 10 pa3 Gonbire (oxono 200 MM y BeikiItouaresns Tuna BMII-10). IIpocTas koH-
CTPYKIUSI KOHTAKTa MO3BOJISIET CO3/1aTh TEXHOJOTHIO, TIPU KOTOPOM XOPOIIIO Je-
ra3upyroTcss TOKOBEIYIIUE 3JIEMEHTHI BBIKIIOYATENS, YTO OYEHb BAXXHO IS
oOecreueHus: BHICOKOTO BakyyMa OOJIbIION CTaOUIbHOCTH.

Pabora BakyymMHO# KaMepbI

B nosoxxennn "BKIFOYEHO" 3JIEKTPOJBI MPUKATBI APYr K APYry aTMoO-
chepHBIM JTaBJICHUEM M TIPYKUHOM mpuBoja ¢ cwioi okoJio 3000 H. B npouecce
OTKJIIOYEHHUSI KOHTAKTHI pa3MbIKatoTcs. CKOPOCTh ABMKEHHSI KOHTAKTOB COCTaB-
nsiet okono 1,5 m/c. 3axkuraercs nyra. OHa ropuT B mapax Meraia, o0pa3ylo-
IIMXCA Ha MOBEPXHOCTH XOJIOAHOTO KaToJa B OTIEIbHBIX HanboJiee HarpeTbiX
TOYKax. MeTajun4ecKkue napbl HEMPEPHIBHO MOKUIAOT AYTOBOM MPOMEKYTOK U
KOHJICHCUPYIOTCSl Ha TIOBEPXHOCTH LIEHTPAJIBHOTO 3KpaHa, U30JIMPOBAHHOTO OT
anekTpoAoB. OH 3alMIIAeT U30JIMPYIONIYI0 000J0UKY OT pagualii JTyTu U Oce-
JaHWs Ha HEW 4acTUL MeTajula. A OCTaBUIMECS Napbl METAJJIa MTHOBEHHO (3a 7—
10 MUKpOCEKYH]1) KOHJICHCUPYIOTCSI Ha MOBEPXHOCTU KOHTAKTOB, BOCCTAaHABIIU-
Basl DJIEKTPUUECKYIO IPOYHOCTh BAKYYMHOT' O ITIPOMEXKYTKA.

Jlsist TOro, 4ToOBl MOTacUTh IYTY, HEOOXOAMMA BBICOKAsh CKOPOCTh JIBH-
KEHUS MOJABUKHOTO KOHTAKTa MPU OTKIIOUEHUU U BKIIOUEHUHU. DTa HEOOXOIH-
MOCTh BbI3BaHa TEM, YTO MPU COJMKEHUU KOHTAKTOB IMEPE] 3aMbIKAHHEM MTPOUC-
XOIUT MPOOOI MEXKOHTAKTHOTO TPOMEKYTKA C IMEPEX0I0M B YTy TaK ke, KaK U
npu oTkioueHuH. Ilpu memsieHHOM COMMKEHHMM KOHTAKTOB TEILIOBBIIEICHUE

24



YBEIIMYMBACTCS, MOYKET BO3HHKHYTH OIUIABICHHWE KOHTAaKTOB. [lo 3ToOi ke mpwu-
YHHE HEXelaTelbHa BUOpAalus KOHTAKTOB TOCJE 3aMBIKaHUS, TaK Ha3bIBAEMBIH
apebe3r KOHTAaKTOB. JlocTaTOYHO OOIBINOE CKaTHE KOHTAKTOB B 3aMKHYTOM CO-
CTOSIHUU YCTpaHsieT ApeOe3r W CIOCOOCTBYEeT YMEHBIICHHIO MEKKOHTAKTHOTO
AIIEKTPUIECKOTO COMPOTHBIICHUSI.

IIpusoa

BaXHBIM 2JIEMEHTOM BaKyyMHOTO BBIKJIFOUATEIS, BIUSIONINM Ha €ro Ha-
JEKHOCTD, SIBIISICTCS TIPUBOJ, TIPEIHA3HAUCHHBIN JJIs yIIPaBJICHHS IePEMEIICHHU-
€M CHJIOBBIX KOHTAKTOB U MX (DUKCAIMY BO BKIIOYCHHOM U OTKIFOUEHHOM IOJIO-
xkeHusX. [1o TUIy mpUBOIBI OBIBAIOT YJIEKTPOMArHUTHEIC, IPYKUHHBIE (MOTOPHO
— IIPY>KUHHBIC), «MarHUTHAs 3aIleKa.

DJIEKTPOMATHUTHBII MPUBO/

DNEeKTPOMAarHUTHBIEC IPUBOIBI PA3TMYHBIX KOHCTPYKIUH TPUMEHSIOTCS
UCKJTIOYMTETIFHO HA BAKYyMHBIX BBIKITIOUATEISX MPOU3BOAUMEBIX B cTpanax CHI'.
[TpuBOIBI UMEIOT CIIETYIOIINE TPEUMYIIIECTBA:

- MpocTasi KOHCTPYKIUS 1 MUHUMAJIbHOE KOJIHMYECTBO Y3JIOB;

- BOBMOXHOCTB paboThl B M0OKIX 1ukiax AIIB (orpaHndeHue TOIBKO 1O
HarpeBy COJICHOM/1a BKITFOUCHUS ).

K HenmocTaTkaM 3TOTO THIA MPUBOIOB MOKHO OTHECTH:

- OOINBIION MOTPEOIIEMBI TOK MPHU BKIIOYCHUH (MIPUMEHEHHE KOHTAaK-
TOpa B IEMU BKJIIOYCHHS), HEOOXOAMMOCTh B MOIIHOM HMCTOYHHUKE MHTAHHUA.
Bonbioe cedeHne muTaronmx Kademnei;

- OTCYTCTBHE BO3MOKHOCTH YIIPaBJICHUs 0€3 ONEpaTUBHOTO TOKA; orepa-
TUBHOE PyYHOE BKJIFOUCHHUE 3aIPEICHO;

- IpU TPUMEHEHHWU Ha TMEPEMEHHOM TOKE HEOOXOIMMOCTh YCTaHOBKH
BBIPSIMUTEISI HA OOJBIION TOK;

- OOJIBIIION BeEC;

- OoublIe rabapuThl;

- OoJpIIIMe BUOPAIMU U IIIYM TPY BKIFOUCHUH.

OnextpomaruutHbiit ipuBox (Puc. 1.6) pabGoraer cneayomum o6pa3oMm.
B otkiroueHHOM coCcTOsIHUM KOHTAaKThl BJIK pa3oMKHYTHI U yIep:KUBarOTCS Me-
XaHUYECKOW 3amenKoil. BKiIroueHne BBIKITIOYATENsI OCYIIECTBISIETCS 32 CUET TS-
TOBOTO YCWJIHS SJIEKTPOMAarHuTa BKIIOUEHUS 6, KOTOPBIA NpU TMojade Ha HETO
HaANPsDKEHUsS (Yepe3 KOHTAKTOp 7) HauWHAET JBW)KCHHE M BO3JCHCTBYET CBOUM
SKOPEM Ha MEXaHH3M CBOOOJHOTO PACIEIICHHS, BaJ BBIKJIIOUATENS MOBOPAYU-
BAeTCs M 4epe3 BWIKY 8 (pbIYaru), N30JSIHOHHBIC TATH, Y3JIbI TIOHKATHS 3aMbl-
KaeT KOHTAKThl BaKYyMHBIX KaMep, OJTHOBPEMEHHO B3BOIHUTCS MPY>KWHA OTKITIO-
yenus. [logsuxHabie koHTakTHl BJIK HaumHAIOT IBMKEHUE BBEPX M 3aMBIKAIOTCS
C HEMOJIBIKHBIMHU. MeXaHndecKkas 3amienka (GUKCHpyeT BBIKITIOYATeTh BO BKIIO-
YEHHOM TIOJIOKEHUH.

OTKITIOYeHNE BBIKITIOUATEIS MPOUCXOIUT MOAaueii HAMPSDKEHUST Ha DIIEK-
TPOMArHUT OTKJIIOYCHHSI, SIKOPb BTSITUBAETCS U OCBOOOXKIAET MEXaHHUYECKYIO
3allleNIKy Bajla MPHUBOJA, KOTOPBIA HAYMHAET JIBIKEHHUE TOJ JCHCTBHEM OTKITIO-
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dJaromux Ipy>KHH. I[BI/I)KCHI/IC nepeaacTcda Ha BaJl BBIKIIHOYATCIIA YCPE3 BUJIKY 8.
HOIIBI/I)KHBIC KOHTAKThbI BaKYYMHOﬁ KaMCpPbl HAYMHACT ABUIKCHUC BHU3 U PA3MBbI-
KaroTCAa C HCIIOABUKHBIMU.

Puc. 1.6 OOmmii BUI 3JIEK-
TPOMArHUTHOTO MIPUBOJIA
[I5MY

1 - mxadg;

2 - OOJT 3a3eMJICHMS,

3 - CYETYMK BKIIFOUCHHIA;

4 - BBIIPAMUTEIBHOE YCT-
POMCTBO;

5 - OJIOKH 33)KMMOB;

6 — IEKTPOMArHUT BKJIIOYE-
HUS;

7 — KOHTaKTOp;

8 — BUJIKA;

9 - ycTpoWCTBO ISl TIOJOT-
peBa;

10 - X0I0BO¥1 BUHT;

11 - xopoOka BBIBOJIOB;

12 - pykosdTKa py4yHOTO OT-
KITFOUEHUSI.

Ipy>KUHHBIH NPUBOJ

3apyOexHble MPOU3BOAMUTENEH BAKyYMHBIX BBIKIIOUAaTENe (HMCKIIIOYast
ctpanbl CHI') mpuMEHSIOT HMCKIIOYUTEIBHO MNPYXUHHBIE MPHUBOJA, KOTOPbIE
UMEIOT CIEAYIOIINE TPEUMYILNECTBA:

- MaJIbIil TOK MOTpeOIeHUs KaK IPH BKIIOYEHUH, TaK U IPU OTKIIOUYEHUU;

- BO3MOYKHOCTh ITPUMEHEHHSI HA NIEPEMEHHOM U Ha MOCTOSIHHOM OIlepa-
TUBHOM TOKe (ABUrarenu u snekrpomarauTsl tTuna AC/DC);

- BO3MOKHOCTh BKIIFOUEHHSI/OTKIIIOUEHUS O€3 ONepaTUBHOIO TOKA;

- OTHOCUTEIIBHO MAJIBIN BEC;

- HeOoublIe rabapuThl;

- OTCYTCTBHE BUOPALIMH U ITyMa MPU BKIIOYEHHUH.
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Puc. 1.7. O0muit BUI MOTOPHO-TIPY>KUHHOTO MPUBOJIa BaKyyMHOTO BhIKitouaresnst DBOJIVMC

1-KHOIKa OTKJIIOYEHHUST; 2-CUHXPOHU3UPYIOLIUI Bal IPUBOAA; 3-pyxuHa nemidepa; 4- He-
cyliasi MaHelb BBIKJIIOYATENs; S-KHOIKA BKIIFOUEHUS; 6-0JI0K KOMMYTHUPYIOIUX KOHTAKTOB IS
BHEILIHUX BCIIOMOTATENIbHBIX Leneil; 7-anekrpomarHuT oTkiaodenuss MX (KO);
8-anexkrpomaruut BkItodeHUs: XF (KB); 9-koHTaKT curHanu3aniy roTOBHOCTH BBIKIIOYATENS
K BKIIFOUEHHUIO; 10- MOTOP-peIyKTOp 3aBOJKY BKIIIOUAIOIINX MPYXKHUH; 1 1-yKa3aTenb COCTOSHUS
MPYXUH BKIIOYEHUS; 12-yKa3zarenb nojoxKeHus BoikitouatTens («1»-pkitodeH, «Ox»-
OTKJIIOUEH); 13- KoMIleHcaTop (MPYKUHHBINA aemIidep).

K HepgocTtaTkaM 3TOro THIa NpUBOJIOB MOKHO OTHECTH:

- paGoty B HOopmupyeMbix mukiaax AlIB, ompenensieMbIX CKOPOCTBIO
B3BOJIa IIPYKUH;

- OoJsiee cloKHAsE KHHEMaTUYecKas cXema M0 CPAaBHEHUIO C DJIEKTpoMar-
HUTHBIM [IPUBOJIOM.

[IpyxuHHBIE TIPUBOAA KaK MPABUIO OCHAIIAIOTCS JJIEKTPOJBUTATEIEM
B3BO/1a MIPY>KUHBI - MOTOPHO-IIPYXKUHHBIN npuBo (puc. 1.7).

OTtnenbHbIE TPOU3BOAUTENN MOCTABISAIOT MPUBOAA 0€3 AIEKTpOABUTATE-
Js — PYYHON NPYKUHHBIM NPHUBOJ, TO €CThb C PYYHBIM B3BOJOM BKIIIOYAIOLIEH
NpyXUHbL. [[pUMEHEHHE TaKuX MPUBOJOB CYIIECTBEHHO CHUXAET CTOMMOCTH
BBIKJIFOYATEINS, HO MPU 3TOM OTPaHUYMBAET €r0 NPUMEHEHHE B DJIEKTPUYECKHUX
CeTSAX H3-3a OTCYTCTBUS BO3MOXKHOCTH B peann3auuu MHorokpatrHoro AlIB u
JUCTAHLIMOHHOTO YIIPABJICHMUS.

PaGora npuBoaa npu BKIKYECHUHN BBIKJIIOYATES.

[Ipu nmonaye HampsiKeHUs: Ha dJeKTpoMarHuT BkItoueHus XF (8) skopb
AIIEKTPOMArHuTa nepemMeniaeTcsi BHU3 U JEUCTBYET Ha OJIOK 3allleNIOK, KOTOPbIN
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OCBOOOXK/1a€T CUHXPOHU3UPYIOWIMKA Ban (2), 32 CYUET IHEPrUH, 3alaceHHOU Mpy-
KUHAMH BKJIIOYEHHS, BaJl IPUBOJA [IOBOPAYMBAETCS U 3aMblKaeT KOHTaKThl BJIK
BBIKJTIOUATEJS, 3allelKa MEXaHUYeCKH (UKCUPYETCS U YIAEPKUBACT BBIKIIIOYA-
TE€JIb BO BKJIFOUEHHOM IT0JI0KEHHUH.

PaGora npuBoaa npu onepaTUHBHOM M aBAPUITHOM OTKJIIOYEHHUHU BbI-
KJIIo4aTeJis.

[Ipu moxade HanpsHKEHUS HA AJIEKTpOMarHuT oTkimouenus MX1 (7) umm
Ha JIOMOJIHUTENBHBIN ANIEKTPOMArHuT OTKI0YEHNA M X2, AKOpb 3JIEKTpOMarHura
OITyCKAaeTCsl, OCBOOOXKAAET 3allEIKy yIEP>KMBAIOIIYIO BBIKJIIOUYATENh BO BKIIO-
YEHHOM InoJIoKeHUHU. llox nencTBHEM MpPYKUH NOIKATHS JAyrOracUTEIbHBIX
0JIOKOB U OTKJIIOYaoIe npyxuHbl koHTakThl BJIK pa3smbikatorcs, 3arienka
BO3BPAILIACTCSA B UCXOAHOE IOJIOXKEHUE U BBIKIIOYATEIb OTKIIOYACTCS.

PaGora npuBoaa npu py4HoOM OTKJIIOYEHUH BbIKJIKOYATEIsI.

IIpn HaxaTun Ha KHONKY | MOBOpayMBaeTCs pblyar, KOTOPbIA BTOPBIM
IUIEYOM OCBOOOXAAET 3allenKy. JlanpHeilliee OTKII0YEHHE MPOUCXOANT aHaJo-
TMYHO ONMCaHHOMY Bbime. KHomka 1 BO3BpamaeTcs B MCXOJHOE MOJIOKEHHUE
CBOEU BO3BPATHOU MPY>KUHOM.

[Ipy>xxunnbiit nemndep (13) ciryXuT s TalieHus W3JIMIIHEH KUHEeTuYe-
CKOM SHEpPruy MeXaHHu3Ma BBIKIIIOUATENS MPU ero oTKiIroYeHuu. Jlemmndep cocto-
UT U3 NIPYKUHBI, KAPETKU U 3aLIECIKH.

[Ipu oTKJIIOYEHUU BBIKIIIOYATENS] CUHXPOHU3UPYIOLIMNA Bal npuBoja (2)
II0BOPAYMBAET JKECTKO 3aKPEIUICHHYIO HA HEM KapeTKy, KOTOPasi OIPOKUIBIBAsCH
CTAHOBUTCS Ha 3alLENKY, [IPU 3TOM IIPOUCXOIUT TallIEHUE CKOPOCTH IOIBUKHBIX
Macc BbIKIrodaress. [Ipu BKIFOYEHUM BBIKIIOYATENS] CUHXPOHU3UPYIOIUNA Ball
IIPYBO/IA IOBOPAYMBAETCS U NIEPEBOJAUT KAPETKY B UCXOIHOE IOJIOKEHUE.

IIpuBoa «MarHUTHAS 3aLHETKA»

[IpuBon «marHuTHas 3amiesikay OblT npuMeHeH Poccuiickoil kKoMmaHue
«TaBpupa-snektpuxk» B BbIKIO4YaTensx cepun BB/TEL u umeer crnenyroniue
IIPEUMYILECTBA:

- IpocTasi KOHCTPYKLUSA U MUHUMAJIbHOE KOJIUYECTBO Y3JI0B;

- BO3MOXHOCTb paboThI B JIIOOBIX ITukiIax AlIB;

- MaJIblil BeC U TabapuThl;

- BO3MOKHOCTH pa0OThI B JIFOOOM IIPOCTPAHCTBEHHOM MOJI0KEHHH;

- OTCYTCTBHE HEOOXOUMOCTH B TEXHUUECKOM OOCITYKUBAaHUU;

- OTCYTCTBHE BUOpALMU U LIyMa Mpu padoTe.

K HepgocTtaTkaM 3TOro THIa NpUBOIA MOKHO OTHECTH:

- HAJIMYUE CMIEUHUATIbHBIX 3JIEKTPOHHBIX OJIOKOB JJIsSl YIIPaBIEHUS U MUTaHUS MPU-
BOJIA;

- OTCYTCTBHE BO3MOKHOCTHU YIPaBJICHHs 0€3 OTEpaTUBHOIO TOKA.

YuursiBas, YTO JAHHBIA TUIl IPUBOJA SBIIIETCS YHUKAIBHBIM, PACCMOT-
pPUM IPHUHIIMI €T0 paboThl OoJiee moAPOOHO.
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B OCHOBY KOHCTPYKIIMHM MPUBOJA 3aJ0KEH MPUHLUI COOCHOCTH JJIEK-
Tpomarauta npusojaa u B/IK B kaxqom mosroce BBIKIKOYATENS, YTO CYIIECTBEH-
HO YIIPOCTUJIO €T0 KUHEMATHKY.

[IpuBOA BBIKIIOYATENS] COCTOUT U3 DJIEKTPOMArHUTOB (110 OJTHOMY Ha Ka-
KAy10 (azy), SJEKTPUUYECKU COETMHEHHBIX MEX]y cO00W mapaiienbHo, U 0J0Ka
ynpasieHus. Ha puc. 1.8 mpuBeneH pa3pe3 0JHOTO M3 MOJIFOCOB BBIKJIFOYATEINS
BB/TEL.

MexaHnuecku SIKOpsl 7 TpeX MOJIFOCOB BBIKJIFOYATENS] COEIUHEHBI MEXKIY
co0oit 06muM BasioM 10, KOTOpBIN B IIpoliecce BKIIOUEHUS U OTKIIOYEHUS MOBO-
pauMBaeTCsi BOKPYT CBOEH MPOAOJIbHON OCH, U 00€CTeunBaeT BBHIMOJIHEHHUE Clie-
TyOIUX (yHKIINA:

- yOpaBlieHME YKazaTejaeM TmonoxkeHun Bbikmtouarens "BKJI — OTKII";
- py4YHOE OTKJIIOYEHHWE  BBIKIIOYATENd [PU  aBapUMHBIX  CHUTYalUsX;
- YIpaBJICHUE KOHTAKTAMHU JJI BHEIIHUX BCIIOMOTATEIBHBIX LENEH C MOMOLIBIO
MTOCTOSIHHOTO MAarHMTa;

- IpeJoTBpaleHue cpadaThIBaHUs BBHIKIIOUATENS B HEMOJIHO(Aa3HOM pexUME.

Bxuitouenue BBIKITIOUATENS] MPOUCXOJIUT cieAyromum obpazom. HMcxon-
HOE PAa30MKHYTOE COCTOSIHHE KOHTAKTOB 1, 3 BaKyyMHOW AYroracUTEIbHOM Ka-
Mephbl BBIKIIIOUATENs] 00ECeYNBAETCS 32 CUET BO3JICUCTBUS HA MOABUXKHBIA KOH-
TaKT 3 OTKIIOYAOUIEH NMPYXKUHBI § yepe3 TAroBbIi n3osarop 4. [Ipu nogaye cur-
Hana "BKJI" 6ok ynpaBnenus: BeIkiItodaTesnst GOPMHUPYET UMITYJIbC HAMIPSHKCHUS
MTOJIOKUTENIBHOW TMOJSPHOCTH, KOTOPBIA MPUKIAABIBAETCA K KaTylIKaM 9 3iek-
TpoMarHuToB. [Ipy 3TOM B 3a30p€ MAarHUTHOM CUCTEMBI MOABIISIETCS dIEKTPOMATr-
HUTHAsl CUja MPUTSKEHUS, 110 MEPE CBOETO BO3pAacTaHUs, IPEOI0IEBAOIIAS YCHU-
JYe TPYKUH OTKIIIOUEHUS 8 U momkaTtus 5. B pe3ynprare 3TOro noja AeHCTBUEM
Pa3HUIBI YKA3aHHBIX CUII SIKOPb 3JIEKTPOMAarHuTa 7 BMECTE C TATOBBIMU HU30JIATO-
paMu 4 ¥ 2 HAYMHAIOT JABWKEHHUE B HANPABICHUU HEMOJBH)KHOTO KOHTakKTa 1,
CKUMas MPU 3TOM MpPYKUHY OTKIt0oueHus 8. Ilocne 3amblkaHUsi OCHOBHBIX KOH-
TaKTOB SIKOPb 3JIEKTPOMArHuTa MpPOAOJIKAET IBUIaThCsl BBEPX, JOMOJHUTEIBHO
CKUMas NPYXKUHY NopKaTus 5. [[BHkeHUE AKOops MPOJ0JDKAETCS 40 TEX Mop, IOo-
Ka pabouuii 3a30p B MarHMUTHOM CHUCTEME 3JEKTPOMArHWTa HE CTaHET PaBHBIM
HyJI10. J{anee KoJapLeBOM MarHuT 6 MpOoJOJHKaeT 3arnacaTb MarHUTHYIO SHEPTHIO,
HEOOXOIUMYIO JUIsSl yIep:KaHUs BBIKJIIOYATEN BO BKJIIOYEHHOM MOJIOKEHUH, a
KaTymnika 9 mo JOCTUXKEHUHM MOMEHTAa BpEMEHU 3 HauMHAaeT 00eCTOYMBATHCS, T10-
CJI€ YETO MPHUBOJ OKA3bIBAETCA IMOATOTOBIEHHBIM K ONEpalUu OTKIOYeHHUs. Ta-
KM 00pa3oM, BBIKJIIOYATENIb CTAHOBUTCS Ha MarHUTHYIO 3allIeJIKy, T.€. SHEPIrus
YIOPABIECHUS IJIs1 YAEPKaHUS KOHTAKTOB 1 M 3 B 3aMKHYTOM IOJI0)KEHUU HE T10-
TpebisieTcs. B mporecce BKIIOUECHMS BBIKIIOUATENs muiactTuHa 11, BXomsiias B
npopesp Basa 10, moBOpaymBaeT 3TOT Bajl, NEpEMEIas YCTAHOBICHHBIM HA HEM
MOCTOSIHHBIA MarHuT 12 u oOecrieunBasi cpabaThiBaHUE T'€PKOHOB 13, KOMMYTH-
PYIOLIMX BHEIIHUE BCIIOMOTATENIbHBIE LIETIH.

OTkIII0OYeHUE BBIKIIFOYATENS] TPOUCXOIUT B CIEAYIOLIEH MOCIEN0BATEIb-
Hoctu. [Ipu nonauye curnana "OTKII" 6ok ynpaBnenust GopMUPYET UMITYIIbC
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TOKa, KOTOPBIA MMEET MPOTUBOIMOJIOKHOE HAMPABJICHUE MO OTHOIIEHUIO K TOKY
BKJIIOUEHHUS U MEHbIIIEe aMIUTUTYAHOE 3HaYeHrue. MarHut 6 mpu 3TOM pa3MarHu-
YUBAETCSI, IPUBOJ CHUMAETCS] C MArHUTHOM 3aIlENIKH, U MO JeHCTBUEM SHEPTHH,
HAKOIUICHHOM B IPY>KUHAX OTKJIFOYEHUS 8 U MOJKATHUS S, IKOPb 7 MepeMeIiaeTcs
BHM3, B IMPOIECCE JABHKEHUS yAapss MO TATOBOMY H30JATOPY 4, CBSI3aHHOMY C
MOABMKHBIM KOHTaKTOM 3. KoHTakThl 1 U 3 pa3MbIKalOTCs, U BBIKIIOYATENb OT-
KIJIFOYaeT Harpy3Ky.

Pyunoe (aBapuiiHO€) OTKIFOUEHHUE BBIKJIIOYATENSI OCYIIECTBISETCS MyTeM
MEXaHWUYECKOTO BO3JIEHCTBHS Ha KHOMKY PYYHOTO OTKJIIOYEHHS, KOTOpasi B CBOIO
ouepesb 4epe3 TOoJIKaTelb, IIAPHUPHO CBsI3aHHBIM ¢ BajmoM 10 BbIKJIHOYATENS,
BO3JICHCTBYET uepe3 ATOT BaJl HA SKOPsL 7 3JEKTPOMArHuToB nmpuBoja. [lpu stom
pa3pbIBaeTCsl MarHuTHasi CUCTEMa MPUBO/JIa, €€ MarHUTHAsl YHEPTHsl YMEHBIIIAeT-
Csl, TIOCJIE YeTO MEXaHWYECKOW PHEPTHH MPYKUHBI OTKIIOYEHUS 8 OKa3bIBaeTCs
JOCTAaTOYHO  JUIsl  pa3MbIKaHUST KOHTakKTOB | w3 BBIKJIIOYATENS.
KHomnka py4HOTO OTKJIFOYEHHUS OJTHOBPEMEHHO BBIMOJHSACT (QYHKIIUIO yKa3aTess
nonoxxenus Beikirodarest "BKJI — OTKII".

PydyHoe BKIIIOUEHHME BBIKIIOUATENSS HE MpeaycMoTpeHo. [lis mepBoro
BKJIIOUEHHUS BBIKJTIOUYATENS, KOT/Ia Ha IMOJCTAHIIMK OTCYTCTBYET NMUTAHUE LIEeTeH
OTEPAaTHUBHOTO TOKa, pa3paboTaH croco0 BKIIOYCHHUS BBIKIIOUATENS JICKTpUYe-
CKHM IIyTeM OT aBTOHOMHOTO MUCTOYHUKA MTUTaHUSI.

Toxkoctem
Puc. 1.8 Tlosroc BBIKITIOYATENS C «Mar-
HUTHOU 3allEIKON)).

1- HenmoaBWKHBINA CHJIIOBOI KOHTAKT
2- BakyyMHas Kamepa

3- NOABW)KHBIM CUIIOBOW KOHTAaKT
4- TSATOBBIN U30IATOP

5- npy’KHUHA MOJHKATUSA

6- MarHuT

7- SIKOpPb

8- Mpy>XMHA OTKJIKOYEHHUS

9- karymka

10- oOmuii Bai

11- mnactuHa

12- TOCTOSTHHBIM MarHuT

13- repKOHOBBIE KOHTAKTHI
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Texnu4ueckoe 00CayKMBaHHE BbIKIIOYATE e

DKCIuTyaTanusi BBIKJIFOUATENEH OCYIIECTBISETCS B COOTBETCTBUU C PEKO-
MEHJALUSIMH U3TOTOBUTEINS U IEUCTBYIOIUMH TEXHUYECKUMHU PETJIAMEHTAMH.

BakyyMHble BBIKIIOYATENIM HE TPEeOYIOT MPOBEACHUS MNEPUOAMUYECKUX
(MJIaHOBBIX), TEKYIIMX, CPEIHUX U KalUTAJIbHBIX PEMOHTOB B TEUEHHE BCETO
CpOKa CITY>KOBI.

W3roToButenu BBIKIIOYATENIEH PEKOMEHAYIOT MPOBOAUTH MPOQPUIAKTH-
YECKUH KOHTPOJb TEXHUYECKOTO COCTOSIHHUS BBIKJIIOYATENEH B COOTBETCTBUH C
Tabnuueit 1.2.

Tabnuua 1.2. PekoMeHyemblii iepedeHb padoT Npu NPOoPUIAKTUHIECKOM
KOHTpPOJIE BAKYYMHBIX BBIKIIFOUATENEH

TO ITepnoguuHOCTH Bun pa6ot
MPOBEPKHU
Ocmotp ITocne 5000 one- | - MpOU3BECTH BHELIHUN OCMOTP BBIKIIIOYATES;
pauumii «BO» yOeIUThCSl B OTCYTCTBUM TPEIIUH HA WU30JISIIHU-
OHHBIX JETaAX U B OTCYTCTBUM MEXAaHUYECKUX
IIOBPEKICHUN;

- TPOU3BECTH BHEUIHUM OCMOTP KOHTAKTHBIX
COCJIMHEHUN BBIKIIOYATEIsI, IPU HEOOXOAUMO-
CTHU MOJATSAHYTh KPEMEK TOKOBEIYIIUX YaCTEH U
KOHTaKTHBIX CO€IMHEHUI;

- TIPOU3BECTU OCMOTP OJIOK-KOHTAaKTOB MCIIOJI-
HUTEJILHBIX 1ETIEH.

Texauue- | Uepes 1-2 rona - OYHCTh OT MBUIA U TPA3U HU30JISILIUOHHBIE Je-
ckoe 00- AKCILTyaTaluH, TaJdu MSTKOW BETOIIBIO, CMOUEHHON B 00€3KU-
CIy)KHBa- | IOBTOPHBIE - Y- | PUBAIOIIEM HEXJIOPUPOBAHHOM PACTBOPUTEIIE;
HUE pe3 kaxzasie 10 - BO30OHOBUTBH CMa3Ky Ha TPYIIMXCS JETasIX;
JeT - U3MEPUTH JIEKTPUUECKOE CONIPOTUBIICHUE

TJIABHBIX IIETICH;

- U3MEPUTh COMPOTHUBJIECHHWE HW3OJIAIUU TJIaB-
HBIX LICTICH;

- U3MEPUTH BEJIIMUMHY Bakyyma. PekomeHayeT-
CsS BBINIOJHATH TIPU TIOMOIIU CIEIHATBHBIX
MpUOOPOB BaKyyMETpOB (BO3MOYKHa IMOCTaBKa
KOMIIJIEKTHO C BBIKJTIOUATEIIEM ).

- 3aMEpUTh BEIWYMHY HM3HOCA CHJIOBBIX KOH-
TaKTOB BaKyyMHOM kamepsl (1 pa3 B 5 jet unu
yepe3 5-10 Thic. UMKIOB  «BKJIIOYECHHUE-
OTKJTIOUEHHUE» (10 METOJNKE U3TOTOBUTEIIS ).
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ConpoTuBiieHrE TJIABHOW LENMU MEXAY BBIBOJAAMH Ka)IOTO IMOJIIOCA BbI-
KJIFOYaTeNsl U3MEPSIIOT METOJIOM aMIepMeTpa U BOJIBTMETPA Ha MOCTOSIHHOM WJIU
BBINIPSIMJIICHHOM TOKE MPHU BKJIFOUEHHOM MOJIOKEHUH BbIKJItoUatens. TpeboBaHus
Kk u3mepurenbubM npudopam no 'OCT 8024-90.

Jlonyckaetcss IpOM3BOJIUTh U3MEPEHUE COMPOTUBIEHUS TMOIIOCOB MHUK-
POOMMETPOM, MPU MOMOIIU IIYIIOB C OCTPhIMHU uriamu. [Ipu 3ToM mpoBoauTCS
HE MEHEe ISITU U3MEPEHUM, U3 KOTOPBIX BBIYUCISIETCS CpeaHee apupMeTuIecKoe
3HaueHue comnpoTusieHus. Ilepen mM3MepeHHEeM COMPOTHBIICHUS BBIKIIOYATEb
HEOOXOIUMO HECKOJIbKO pa3 BKIIOYUTHh M OTKIIOYWTH O€3 HaNpsKEHUS B IiiaB-
HbeIX 1ensax. [IpegenbHoe 3HaYe€HUE COMPOTUBICHUS TJIABHOW IIEMHU B MPOIECCE
AKCIUTyaTallui HE JOJIKHO MPEBBIIIATh 3HAUEHUN YKa3aHHBIX B 3aBOJICKUX MHCT-
pykiusix. Ecnu conpoTuBieHne okaxkercsi 00Jbllie HOPMbI, HEOOXOIUMO MPOTE-
PETh U MOATSHYTh KPEIUICHHE BCEX KOHTAKTHBIX COCIMHEHU.

[Ipy KOHTpOJIE TOKOBEAYIIMX LENed BBIKIIOYATENS] MYTEM H3MEPEHHUS
IEPEXOJHOTO0 CONPOTUBJIEHUS MOCTOSIHHOMY TOKY CJEAYET HMCIOJIb30BaTh pe-
3yJIbTAaThl MPEABITYIIMX U3MEPEHUN COMPOTUBIIEHUS, B TOM YHCIIE€ MOJTyYEHHbIE
P BBOJIE€ BBHIKJIIOYATENS B SKCILTyaTaIHIO.

[Ipy OTCYTCTBMM HapylIeHUH KOHTAaKTHBIX COEJAMHEHUH YBEIUYCHHE
3HAYEHHUS TEPEXOTHOTO COMPOTUBIEHUS BO3MOXKHO 33 CUET YBEJIMYEHHUS Mepe-
XOJHOTO COMpoTUBieHUs Mexay koHTaktamu BJIK 3a cuer Bo3nmeicTBHs 3iek-
TPUYECKOW YT BO3HMKAIOLIEH MPHU OTKIIOUYEHUU TOKOB HArpy3KH M TOKOB KO-
pOTKOro 3aMblkaHusl. Kak moKa3bIBalOT Pe3ysibTaThl UCTIBITAHUHN, IEPEXOAHOE CO-
MPOTUBJICHUE TJIABHOM 1I€MM BaKyyMHBIX BBIKIJIIOUATEIEH yBelIMuMBaeTcs He 00-
nee yeM Ha 10 MKOM 1ociie MHOTOKPATHBIX OTKIIFOUEHUH TOKa KOPOTKOTO 3aMbl-
KaHMSL.

Bo Bpemst uaMepeHusi CONpOTUBIEHUS B YCIOBUSIX SKCIUTyaTalluu ClIEy-
eT oOpalath BHUMaHUE Ha OTHOCUTENIbHYIO Pa3HUILY 3HAUEHHUI CONMPOTUBICHUS
B MoOJIOcax BbIKItouaress. Pasuuia Oonee yeM Ha 25 - 30% cBUIETENBCTBYET O
HapYUIEHUU KOHTAKTHOTO COEIWHEHHS B TOJIIOCE C YBEIMYEHHBIM 3HAUCHHEM
NEPEXOJHOTO CONPOTUBIICHHUS.

Ecnu mepexoiHOe COMPOTUBIEHHWE BAKYYMHOI'O BBIKJIIOYATENS OyAeT
MpeBbIIATh HOPMUPOBAHHOE 3HAuYeHHUE Ooyiee YeM B 2 pa3a, BBIKIIOYATENh HE
JOJI’KEH BBOJIUTHCA B paboTy. Ero nanbHeias skcmiryaTtaius BO3MOXKHA TOIbKO
C pa3pelleHus NPeANPUsITHSI- U3TOTOBUTEIIS.

3HAUUTEIBbHOE YBEJIMYECHHE CONPOTUBIEHUS MOXKET MMETh MECTO MpHU
norepe Bakyyma B oHoi u3 B/IK 1 koMMyTanuu BBIKJIIOYATENIEM TOKOB Harpys-
ku. Takue ciydyan HamboJee BEPOATHBI Ha MPUCOCAMHEHUSX C YACTBIMH KOMMY-
TalUsMH, HAllPUMEP, B LEMAX MJIABUIBHBIX neuel. [ moaTBepKaeHus ciaydas
MOTepU BaKyyMa HEOOXOAMMO MPOBECTH MCIBITAHUE MPOJOJIBHON M30JsUMU (Ha
pa3psiB) BB nepemeHHbIM HanpskeHUEM WK MTPU OMOIIN BaKyyMeTpa.

[IpoBepKy 3ieKTpUUECKO MPOYHOCTHU MU30JISALUU TJIABHOW LIETH BBIKIIIO-
yaTess, IPOU3BOJAT Ha COOTBETCTBYIOIIMX ycTaHOBKax (Hampumep Ttuma YKJI-
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70 win Ha Tpanchopmarope cepun MOM-100). McnbiTanus npoBOJAAT UCIIBITA-
TEJIbHBIM HAIPSKEHUEM MTPOMBIIIIIEHHOW YaCTOTHI.

Bnauasne ucnbIThIBa€TCS BHEIIHSSI U30JALUSA NPU BKIIOYEHHOM IOJIOXKE-
HUU BbIKItoUarens. [Ipy ucnbITaHUsAX HE JOMYCKAIOTCs cpabaThiBaHUS 3alllUTHO-
ro aBTOMaTta U BJIEKTPUYECKOTo MpoOOos BHENIHEH U30JSIMU. 3aTeM UCIBITHIBA-
€TCS BHYTPEHHSS M30JIAIUs MIPU OTKIIOYEHHOM T0JIOKeHUU. Eciy nipu miiaBHOM
MOJbEME HCIBITATEIBHOIO HAIpPSKEHUs HaOMIOAA0TCs BHYTPEHHHE Mpoldou
BJIK, He mpuBojsiiue K cpabaThIBAHUIO 3aIUTHI, HANPSKEHUE JOJKHO OBITh
cHmkeHo A0 10-12 kB nocne dyero BHOBb IUIaBHO MoOBbIIaeTcs. 1lnaBHoe MOBBI-
HICHHWE HaMpsHKEHUsI TOMyCKaeTcs 0 TpeX pa3. BHyTpeHHUe pa3psibl, HE IPUBO-
JAIIME K OTKJIFOYEHUIO aBTOMaTa 3alluThl, HE SIBJSIOTCS NPU3HAKOM HEYJIOBIIE-
TBOPUTENIbHON paboThl Kamephl. Eciu B kamepe kakoro-in0o moiroca Habo1a-
I0TCSI TPOOOU TIPU HAMPSHKEHUU HUXKE UCTIBITATENIBHOTO M AJICKTPUYECKAs TPOU-
HOCTb HE JJOCTUTaeT TpeOyeMol BeJIMUMHBI, TO Kamepa OpaKyeTcsl, BHIKIIIOYATEb
BBIBOJUTCSA W3 SKCIUTYyaTallUM W BBI3BIBAETCA IMPEIACTABUTENb 3aBOJA- U3TOTOBHU-
TEJIs.

Mepbl 6€301aCHOCTH

3ammTa IMepcoHajga OT HEUCIIOIb3YEMOIO0 PEHTIEHOBCKOTO H3IyYCHMS
MIPY UCIIBITAHUU DJICKTPUUECKON MPOYHOCTH HU3OJISILUM TJIaBHBIX LEMEW BBIKIIO-
gaTens J0JKHA COOTBETCTBOBaTh TpeboBanusam pazaena 3 TOCT 12.2.007.0-75,
«CaHuTapHbIM IpaBuwiIaM pabOT ¢ UCTOYHUKAMH HEUCTIONb3YEMOT0 PEHTIE€HOB-
ckoro m3nyuenusi» HPB-761. Bpemennas 3anura mpou3BOAUTCS C MOMOUIBIO
3aIIMTHOTO 3KpaHa U3 CTAJBHOIO JIUCTA TOMIMHOM (2-3) MM Ha pacctosauu 0,5
M ot BJIK wm u3 crexna mapku TdD-5 (TOCT 9541-75) tonmuHoil HE MEHee
12,5 Mm.

BriknroyaTenu, HaXOAAIIKUECS MOCTOSHHO BO BKIIFOYEHHOM WJIM OTKIIIO-
YEeHHOM MOJI0KEHUHU, TOJDKHBI 1-2 pas3a B roJl MPOXOJUTh MPOBEPKY UX pabOTO-
CIIOCOOHOCTH IyTEM ONPOOOBAHUS B COOTBETCTBUU C JNEHUCTBYIOIIMMU MpaBUiIa-
MU TEXHUUYECKOM PKCIUTyaTalluM WJIM MECTHBIMU MUHCTPYKIIUSMH O OOCTYKHBa-
HUIO BBICOKOBOJIbTHOH ammapaTypbl paclpeAeIuTENIbHbIX YCTPOHCTB. OnepaTus-
HO€ OTKJIIOYEHHUE-BKIIIOUEHHUE BBIKIIIOYATENSI MOKET 3aCUUTHIBATHCS KaK OMpPoOOo-
BaHME.

B skcrnyaranuu HaxoauTces OOJIBIIOE KOJTMYECTBO BBIKIIOYATENeH pas-
JUYHBIX TUIIOB U MOAUGUKAIUNA OT Pa3IMYHBIX MPOU3BOIUTEIEH U UX PEMOHT
MPOBOJAUTCS, KakK  MPaBWIO, CEPBUCHBIMU  I[EHTPAMH  MNPEIANPUSITUI-
n3roroBurenend. Hamnuue peMoHTHOM 0a3bl Ha SKCIUTYaTUPYIOMIMX TPEATPUSITH -
X OrPaHUYEHO HECKOJBbKUMHU PE3EPBHBIMM amlapaTamu, MOCKOJIbKY HM3TOTOBH-
TEJIW BBIKJIIOYATENIed HE MOCTABISIOT OTIEIbHBIX y3710B (Mckitouast KIAB). Yuu-
ThIBasi OOJIBIION KOMMYTAIIMOHHBIA PECypc BaKKYMHBIX KaMep UX 3aMeHa B IPO-
L[eCcCe IKCIUTyaTaluy KaK MIPaBUIIO HE TPOU3BOIUTCS.

B ciyyae BbIpaOOTKH KOMMYTAIIMOHHOTO pecypca (CM. peKOMEHAAInu
MPOU3BOJIUTENS) WIM UCTEUEHUSI CPOKa CIIYKObI ( 25 JeT) BBIKIIOYATEINb MOAJIe-
KUT 3aMeHe. Eciii KOMMYTallMOHHBIN pecypc He BBIpA0OTaH M MEPEXOAHOE CO-
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IMPOTHUBJICHUC KOHTAKTOB HAXOIUTCA B JOIIYCTHUMBIX IMPCACIIAX, HCO6XOI[I/IMO 00-
PaTUTHCA B CJIY)K6y CCpBHUCA MMPOU3BOAUTCIIA HJII 3dMCHBI ITPUBOJA BBIKIIHOYATC-
JIA.

IIpousBoauTe/ M BAKYYMHBIX BBIK/IIOYaTe €

[lepBbie mpoMbIILIEHHBIE 00pa3libl BaKyYMHBIX BBIKJIIOYATENEH TMOSBU-
muck B CIIA u I'epmanun. OCHOBONOJIOKHUKAMU B MTPOMBIIIUIEHHOM TIPOU3BO/I-
CTBE BbIKJIIOUaTenen ssisitores Gupmal "Ixenepan Dnekrpuk”" u SIEMENS.

B Coserckom Coro3e nmpou3BOJCTBO U BHEJIPEHUE BAKYYMHBIX KOMMYTa-
LMOHHBIX anmnapatoB Havyanoch B 1980-e roasl 1isi HEPTEIPOMBICIOBBIX MPE-
npusTHil. B «0onbiiyio» 3HepreTuky OHM Havainu BHEAPATHCS B 1990-x rogax.

OnHMM U3 TIEpBBIX BBIKJIIOYATENICH, BHEIPEHHBIM B benopycckoil sHep-
roCUCTEME CIlelUanucTaMu mnpeanpusitus «bemdHepropemHanagka» cTaid Bbl-
kiouatenb BBB-10-2/320 (Tok oTkitoueHus: 2 KA ¥ HOMUHaIbHBIN TOK 320 A)
npousBocTBa [10 «Ilomsipon».

Brikimouatenu Ha Tok oTkitoueHuss 20 KA ¥ Ha HOMMHAJIBHBIA TOK 10
1000 A cepuu BBUYC u BBD nawanu noctrynats oT AO «DIEKTPOKOMILIEKC)
(«I1O DJIKO») (r. MunycuHck) B benopycckyio sHEprocucTeMbl i MOACPHHU-
3aruu KPVY.

B Hacrosiiee Bpems BeIyIIUMU MPOU3BOAUTENSIMU BaKyYMHBIX BBIKITIO-
yateneil B crpanax CHI' aBnsrorest komnanuu Poccun: «110 DJIKO», « HITIT
Konrakty, «TaBpuna Inexkrpux», OAO «Camapckuii TpanchopmaTtopy, Bepxue-
TypUHCKU# MamuHocTpouTenbHbii 3aBos, OAO «HTOA3-Onextpuk» (Huxne-
TYPUHCKUH 3JIeKTpoanmnapaTHbiid 3aBo), Y kpaunsl: «P3BA». B benapycu npo-
MBIILJIEHHOE MPOU3BOJICTBO BAKYYMHBIX BBIKJIIOUaTeNel HE OCBOCHO.

N3 3apyOexHBIX MPOU3BOAUTENEH HAanOOJbIlIee KOJIMYECTBO BBIKIIOUATE-
nei noctasnsaetcs B benapycs ot ABB, AREVA, SIEMENS, HEAG.

«I1O IJKO» (Poccusi, r. MUHYCHHCK)

Kpynueiimmii B Poccun npons3BoauTens BaKkyyMHOW TeXHUKH ¢ 1980 r.
M3roTaBiIuBacT BakyyMHble kamepbl K/IB Ha Hanpsbkenue no 35 kB, HOMUHamb-
HbIi TOK 10 2000 A 1 HOMUHAJIBHBIN TOK OTKIIOUeHUA 10 40 KA 1151 yCTaHOBKHU
B BAKYYMHBIX BBIKJIIOUATEIAX PA3JIMUHBIX IPOU3BOAUTENEH.

[IpeanpusiTre BBITYCKAET BAKYYMHBIE BBIKJIFOUATEIIN:

- Ha Hanpspkenue 10 kB cepuit BBCK (cnenuanbHOro Ha3HaueHUs, KaCCETHBIN),
BBY-CO(II) (ana yacThlx KOMMYTalUMd, CHEIMaNbHOrO ucrnojiHenus), BBO-M
(3NeKTpOMarHUTHBIA ~ MPUBOJ, MojJepHU3upoBaHHbI), BBIl  (mpyxuHHO-
MOTOpHBII npuBox), BEb (0okoBoit npuBon);

- Ha HanpspkeHue 35 kB cepun BBH (HapyxHO#H ycTaHOBKH).
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Puc. 1.9

BaxkyyMHBI€ BBIKIIFOUATENN
6-10 xB «I10 DJIKO»

a) BEB-10

0) BBII-10

B) BBCK/Ben-10
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Tabnuua 1.3. OCHOBHBIE TEXHUYECKUE XaPAKTEPUCTUKHN BaKyyMHBIX

Beikirouaresier 10 kB «I110 DJIKOy

IMapameTp BBCK BbU- BBO-M BBII Bbb
(BBCK/Bea) | CO(I)
HomunanbHoe Hanpsikenue, kKB 10 10 10 10 10
HomuHaIBHEIH TOK, A 630; 1000 | 630-1600 | 630-3150 | 630-1600 | 630-1250
HoMuHanbHBIHA TOK OTKIIIOYEHUS, KA 12,5; 20 20;31,5 | 20;31,5; | 20;31,5 20
40
Tok TuHAMUYECKOW CTOMKOCTH, (Hau- 32:51 51;81 [51;81; 128 51;81 51
00bIINN TUK),A
Pecypc o KOMMyTallMOHHOM CTOMKO-
ctH, uKiIoB"BO"
a) Ipu HOMUHAJIbHOM TOKE 50000 HET HET HET 50000
0) IpHU TOKE OTKIIIOUEHUS 30 JAHHBIX | JAHHBIX | JIaHHBIX 50
Pecypc o MmexaHM4ecKoi CTOMKOCTH 50000 30000 50000 25000 50000
(30000)
CoOcTBEHHOE BpeMs OTKITFOUEHUS, MC, 30 20 20 35 20
He OoJee
CoOcTBEeHHOE BpeMs BKIIIOUECHUS, MC, 20 100 100 60 60
He OoJee
Tun npuBoga AJIEKTPO- AIIEKTPO- | AIIEKTPO- | MPYXKHUH- | DIEKTPO-
MarHUTHBIA |MarHUTHBIMMATHUTHBIA| HBIA ~ |MarHUTHBIN

BepxHee/HIKHEe 3HAYCHHUE TEMIIEpa-
TYpbl OKpy>Karouiero Bo3ayxa, °C. +55/-60 +40/-60 | +40/-45 | +40/-45 | +55/-60
Macca xr, He Ooyee 42 110 210 90 50

Brikmouatenu BBCK/ben-10 MmoepHU3UpoOBaHbl ¢ y4eToM TpeOoBaHUM
U PEKOMEHJALUN CETEBBIX INpeanpusTuii koHuepHa «bemsHepro». B BbIKiIOUa-
TE€JIb BHECEHBI CIIEAYIOIINE U3MEHECHUS :

- NPUMEHEHa HOBas CUCTEMa YIIpaBJIEHHs, paboTarolias Kak Ha Iepe-
MEHHOM, TOK U Ha IIOCTOSIHHOM OIIEPaTUBHOM TOKE. B cXemMy BHECEHBI 3JIEMEHTHI
JUIS 3aL0UTHl OT IIEPEHANPSIKECHUM;

- pa3paboTaH HOBbIM MEXaHU3M PYYHOTO ONEPATUBHOIO BKIIIOUECHMUS;

- YCUJIEHA U30JsLMs TJIaBHBIX LENEN BBIKIoYaTessa. BakyyMHbIE KaMepsl
U TIOJIFOCA 3aJIUTHI ATIOKCUIHBIM KOMIIAyHJIOM.
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Puc. 1.10

BakyymusIii

BBIKJTIOUaTesb 35 KB
BBH/2JIKO-35

Tabmuna 1.4 OCHOBHBIC TEXHHYECKUE XapaKTEPUCTUKHA BaKyYMHOTO BbI-
kimrouaresit BBH/DJIKO-35

ITapamerp BBH
HomunanbHoe HanpsikeHue, kKB 35
HomunansHBINH TOK, A 1600
HoMuHaIbHBIN TOK OTKIIOYCHUS, KA 25
BpeMst npoTekaHus TOKa TEPMHUYECKON CTOMKOCTH, C 3
Tox nuHaMHUYeCKOM cTOMKOCTH, (HauOOoIbIINi MHK),A 64
Pecypc o KOMMyTallMOHHOM CTOMKOCTH,
a) Ipyu HOMUHAJIBHOM TOKe, IUKIJIOB "BO" 25000
0) py HOMUHAJILHOM TOKE OTKJIIO4EHHUs, IuKJoB "BO" 50
Pecypc o mexaHnueckoi cToikocTy, uukios "BO" 25000
CoOcTBEeHHOE BpeMs OTKIIIOUEHHUsI, MC, HE OoJiee 30
CoOcTBEeHHOE BpeMs BKIIIOUEHUS, MC, HE Oojiee 200
Tun npuBoa AEKTPOMarHUTHBIN
Tok moTpebaeHus 31.MarauTa BKI0UeHus He 0onee, (A): 100
Tox notpeOaeHus 371.MarHuTa OTKIIOYeHHs He OoJee, (A) 2,5
BepxHee/HH»KHee 3HaUCHHE TEMIIEPATYPhl OKPYKAIOLIETO
BO31yXa, °C. +50/-60
Macca He 0oJiee, KT 500
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OAO «HIIII «KonTakr» (Poccus, r. CaparoB)

Kpynueiimmii B Poccun nponsBoguTens BakyyMHOW TexHUKH ¢ 2002 r.
M3roTaBiIuBaeT BakyyMHble kamepbl K/IB Ha Hanpsbkenue no 35 kB, HoMuHamb-
HbIH TOK 10 2500 A 1 HOMUHAJIBHBIN TOK OTKIIOUEeHUS A0 40 KA 111 YCTaHOBKHU
B BAKKYMHBIX BBIKJIIOUATEISAX PA3JIUYHbIX IPOU3BOAUTENEH.

[IpeanpusiTre BBITYCKAET BAKYYMHBIE BBIKJIFOUATEIIN:

- Ha Hamnpsbkenue 6-10 kB cepuit BB (BBII), Bb, BEOM (MmanorabapurtHsiii),
BBIIII (mpoonbHOE pa3MellieHne moiaocoB). Bolkiouarenu ycTaHaBIMBAIOTCS B
KPY (KPYH) Bcex tumnos.

- Ha Hanpsbkenue 35 kB cepuii Bb (ana yctanoBku B KPY), BBC (cyxoii, Ha-
PY’KHOH yCTaHOBKH);

- Ha HanpsokeHue 110 kB - BBII-110.

Tabmuma 1.5. OcHOBHBIE TEXHUYECKUE XapaKTEPUCTUKU BaKyyMHBIX
BeiksIrouaresiei 6-10 kB «HIIIT «KouTakT

IMapametp Bb3(BBII) Bb BbOM BBIIII
HomunanbHoe Hanpsikenue, kKB 10 10 10 10
HomunansHBIN TOK, A 630-3150, 4000 | 630-1600 1000 630-1250
HoMuHaILHBIA TOK OTKIIOUECHUS, KA 20; 31,5; 40 20; 31,5 20 20
BpeMmst npoTekaHus TOKa TEPMUYECKON
CTOMKOCTH, C 3 3 3 3
Tok TuHAMUYECKOW CTOMKOCTH, (Hau-
OOJIBIINI TTHK),A 51; 81;102 51; 81 51 51

Pecypc 1o KOMMyTallMOHHOM CTOMKOCTH,
a) TP HOMHUHAJLHOM TOKE, ITUKIIOB

"BO" 50000(40000) 50000 50000 40000

0) Mpy HOMUHATBLHOM TOKE OTKIIFOUEHUS,

nukioB "BO" 100 150 100 100
Pecypc mo MexaHn4eckoi CTOMKOCTH, 50000(40000) 50000 50000 40000
nukioB "BO"

CoOcTBEHHOE BpeMs OTKITFOUEHUS, MC,

He OoJee 40 40 40 40
CoOcTBeHHOE BpeMs BKIIIOUEHUS, MC, HE

0osee 100 70 100 100
Twun npuBoa JJIEKTPO- ANEKTPO- | DIEKTPO- [MPYKUHHBII

MAarHUTHBIA MAarHWUTHBIN/| MarauT-
(IpY>KWUHHBIN)  |[IPYKUHHBIN|  HBIA

BepxHee/HU»KHee 3HaUeHHE TeMIIepaTy-
Bl OKpYKarolero Bo3ayxa, °C. +50/-60 +55/-60 +50/-50 +55/-45
Macca He 6oiee, Kr 198 (260) 90 60 75
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a) BBOM Puc. 1.11

BakyymHbIe BBIKITFOUATENH
6-10 kB OAO «HIIIT
«Koutakt»

6) BBIIII

r) BB
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Puc. 1.12

BakyymHbI€ BBIKITIOUA-
tenu 35 kB cepuu Bb
OAO «HIIIT «KonTakT»

40



Puc. 1.13

BakyymHbIii BeIKITFOUATEINH 35
kB cepun BBC ¢ Tpancdop-
maropamu Toka OAO «HIIIT

«KoutakT»

Tabmuma 1.6. OCHOBHBIC TEXHUYECKUE XapaKTEPUCTUKU BaKYYMHBIX BBIKJTIO-
yatenein 35-110 kB « HITIT «kKoHTakT»

J1ec

IMapamertp Bb BbBC BbII
HomunansHoe HanpspkeHue, kB 35 35 110
HomuHanbHbI TOK, A 630-1250-1600 | 630-1250-1600 2000

(2000)

HoMuHaILHBIA TOK OTKIIOUECHUS, KA 25; 31,5 25 (31,5) 31,5
Bpewms npoTekaHusi TOKa TEPMUYECKON CTOM-
KOCTH, C 3 3 3
Tok TuHAMHUYECKOW CTOMKOCTH, (HanOOIbIIIHIA 63; 81 64 (81) 80
MUK),A
Pecypc o KoMMyTallMOHHOM CTOMKOCTH,
a) Ip¥ HOMHUHAJILHOM TOKe, IUKJI0B "BO" 30000 30000 10000
0) TPy HOMUHAJIBHOM TOKE OTKITFOYCHHSI, 100 100 25
nukioB "BO"
Pecypc mo MexaHW4ecKol CTOMKOCTH, ITUKIIOB 30000 30000 10000
HBO"
CoOcTBeHHOE BpeMsl OTKITIOUCHHS, MC, He 00- 40 45 30
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[Iponomxenue Tabnuibl 1.6

CoOcTBeHHOE BpeMs BKIIIOUEHUs, MC, HE 00- 130 130 85
nee
Twun npuBoa JJIEKTPO- 3JIEKTPOMArHUT- IIPY’KWUHHBINA

MAarHUTHBIN HBIH/

NPY>KUHHbBIN

Tok moTpebaeHus 31.MarHuTa BKIIOYEHUS HE
bonee, ac/dc (A):
- DJIEKTPOMArHUTHOTO TIPUBO/IA -/80 -/74 -
- IPYKUHHOTO NPUBO/IA - 1,5/3 0,5/0,5
Tox notpedaeHus 371.MarHuTa OTKJIIOYEHUS
He Ooutee, ac/dc (A) -/5,1 1,5/3 0,5/0,5
BepxHee/HM)KHee 3HaUCHHE TeMIIEpaTyphl OK- +40/-60
PYKaoIIero +50/-60 +40/-60
BO3yXa, °C.
Macca He 6oiee, Kr 330 550 (660) 2000

CxeMmbl YIIpaBJICHUA BBIKJIIOYATEICH Ha IOCTOSHHOM HWIIU MNEPECMCHHOM

OTIEPaTHBHOM TOKE 00ECIIeUHBAIOT:
- ONEpaTUBHOE W HEOMEPATUBHOE BKIIOYEHHWE U OTKIIOYEHUE BBIKIIOYATEIS;
- CUTHAJIM3AIMIO TIOJIOKEHUS BBIKJTIOUATENISI C TTIOMOIIBI0O KOMMYTHPYIOIINX KOH-
TaKTOB JIJIs1 BHEIIHUX BCIIOMOTAaTEIbHBIX IIeTel KOHTpoIs u ynpaieHus B KPY;
- pPy4HOE OIEepaTHBHOE OTKIIOUECHHE (JUIS BBIKIIOUATENICH C 3JIEKTPOMArHUTHBIM
TIPUBOJIOM).
- py4HOE OINEepaTHUBHOE OTKIIOYCHHUE-BKIIOUEHUE (VI BBIKJIIOYATEIEH C Mpy-
KUHHBIM TIPUBOJIOM).

Cpok ciyk0bl BBIKJTIOUATENICH 10 TIEPBOT'O CPEIHETO PEMOHTA HE MEHEe
10 mer.

Cpok city>k0bI BBIKJIFOUATEIEH 10 KAlUTAJIbHOTO PEMOHTA (CIIMCaHUs) HE
MeHee 25 JeT, eclii He McuepraH MEXaHUYEeCKUN U KOMMYTAIMOHHBIH PeCypChl
BBIKJIFOYATEIS.

«Taspupa daexkrpux» (Poccus)
Kpynueiimmii B CHI' npousBoauTens BakyyMHOW TEXHUKH ¢ 1994 r. u3-
rOoTaBJIMBAET BAKyyMHbIE BbIKIIIOUaTe I Ha Hanpsbkenue 6-10 kB cepun BB/TEL.
Bakyymusbie Boikmtouarenu cepun BB/TEL (Puc. 1.14) npeanaznadeHsl
JUISL DKCILTyaTallud B CETAX Tpex(azHOro nepeMeHHoro toka yacrtotoit 50 I'ryp ¢
HOMUHAJIbHBIM HarpsikeHueMm 10 10 kB ¢ n301upoBaHHON U KOMIIEHCUPOBAHHOM
HEWUTPaJIbi0O B HOPMAJIBHBIX U aBAPUIHBIX PEKUMAX.
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Puc. 1.14

BaxkyyMHBIli BBIKJIFOYATENb CEPUN
BB/TEL-10-20/1000
«TaBpuaa DIEeKTpUK»

Brikmouatenu BB/TEL npumensitorcest B siueiikax KPY BHyTpenneit u
Hapy>KHOW yCTaHOBKH, a Takxke B kamepax KCO, kak npu HOBOM CTPOUTEIbCTBE,
TaK ¥ IIPY 3aMEHE BBIKJIIOYATENICH MPOIUIBIX JIET BBITYCKA.

Brikitouatenb COCTOUT U3 TpeX MomtocoB (puc. 1.14), ycTaHOBIEHHBIX Ha
METaJUIMYECKOM OCHOBAHHH, B KOTOPOM pa3MelleHbl Mo(a3Hble 371eKTPOMArHUT-
HbIE MPUBOJbI C «MATHUTHOM 3aILENIKOW», YAECPKUBAIOUIEH BBIKIIOUYATEIb HEOT-
PAHWYEHHO JOJTI0 BO BKIIFOYEHHOM MOJIOKEHHMH IOCJE MPEPHIBAHUSA TOKA B Ka-
TYIIKE 3JEKTPOMAarHuTa MnpuBo/Ja.

OcranpHbIe Y376l TOJIFOCOB Pa3MEMIAIOTCS B MU30JSIHIMOHHOM KOpITyce W3
MIPO3PaYHOr0 MEXaHUYECKH MPOYHOTO U JTyTOCTOMKOrO MOJIUMEPHOTO MaTepuaia
(JlekcaHa), KOTOpBI MpegoXpaHseT uX OT BOBMOXHBIX B AKCIUIyaTallud MEXaHU-
YECKUX MOBPEXKIACHUNA U BO3JACHUCTBUN DJIEKTPUUECKOM IYI'M TOKa KOPOTKOIO 3a-
MbIKaHUs. Bece Tpu nomtoca UMET OJMHAKOBYIO KOHCTPYKIUIO.

OpurvHanbHOCTh KOHCTpYKIMU Bhikitovareneid BB/TEL no3Bommna noc-
TAYb CIEAYIOUIUX NPEUMYIIECTB M0 CPABHEHUIO C IPYTUMU KOMMYTallMOHHBIMU
arnrapaTaMH:
- BBICOKMI MEXaHUYECKUI 1 KOMMYTallMOHHBIN peCypC;
- MaJible TabapuThl U BEC;
- HeOOoJIbIIIOE TOTPEOJIEHHE SHEPTUH T10 TETSIM YIPABICHHUS;
- mpocToTa BcTpauBanus B paznuunbie Thnbl KPY u KCO u yno0GctBo opranusa-
IUU HEOOXOJIUMBIX OJIOKUPOBOK;
- OTCYTCTBHE HEOOXOJAMMOCTH PEMOHTa B TEUEHHUE BCETO CpPOKa CIIyXKOBbI.
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Puc. 1.15

[Tonroc BaKkyyMHOTI'O BBIKJIFO-
gatenst BB/TEL-10-20/1000

Tabnuua 1.7. OCHOBHBIE TEXHUYECKUE XaPAKTEPUCTUKHN BaKyyMHBIX
Boikirouateneit BB/TEL «TaBpuaa DnexkTpuk»

IMapametp BB/TEL- | BB/TEL- | BB/TEL-
10-20/1000 | 10-20/1600 | 10-25/1600

HomunaneHoe Hanpsikenue, kKB 10 10 10
HomunansHBIN TOK, A 1000 1600 1600
HoMuHaIbHBIN TOK OTKIIOYCHHUS, KA 20 20 25
Tox nuHaMuyecKoi cToikocTH, (HanOoIbIIuil MHK),A 51 51 64
Pecypc o KOMMyTallMOHHOM CTOMKOCTH,
a) Ipyu HOMUHAJIBHOM TOKe, IUKJIOB "BO" 50000 30000 30000
0) py HOMUHAJILHOM TOKE OTKJII0UeHHUs, onepanuii "O" 150 150 50
B) TP HOMUHAJIBHOM TOKE OTKJIIOUeHus, 1Ko "BO" 100 50 50
[ToHOE BpeMsi OTKIIFOUEHHUS, MC, HE OoJiee 25 25 25
CoOcTBeHHOE BpeMs BKIIIOUEHUS, MC, HE Oojiee 70 70 70
BepxHee/HIKHEe 3HAUCHUE TEMITEPATyPhl OKPYKAIOIIETO
BO31yXa, °C. +55/-40 +55/-40 +55/-40
Macca Mmoaynss KOMMYTallHOHHOTO, KT,
He OoJee 37 70 70
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OAO «Camapckuii Tpancpopmartop»

OAO «Camapckuit TpanchopmaTop» CO31aHO Ha 0a3e 3aBojia MU3MEPHU-
TeIbHBIX TpaHchopmaTopoB. KommaHus BbIMYCKaeT BaKyyMHBIE BBIKJIIOUATENIN
BBCT na nanpsbkenue 10 kB u 35 kB. M3srotonsiembie Boikinouatenu: BBCT
35-1, BBCT 35-2, BBCT 35-3, BBCT 35-4

Bakyymublii Beikitouatenb HapykHoi yctanoBku BBCT 35-1 cobupa-
eTcs 1o TexHosjoruu Gupmel Siemens (aHanor BeikIouatess Mapku 3AF01) u ¢
MCIIOJIb30BaHUEM BaKyyMHBIX kamep ¢hupMbl Siemens B GpaphopoBOil U30IAIUH.
[IpuBox ycTaHaBIMBaeTCA MPYKAHHO-MOTOPHBIN, C JBUTAaTEIEM, KOTOPBIN
MOKET OBbITh 3aITUTaH KaK MEPEMEHHbBIM, TaK U MOCTOSTHHBIM HAIPSKECHUEM.

Ta6muma 1.8. OcHOBHBIE TEXHUYECKUE XapaKTEPUCTUKU BaKyyMHOTO
Beikirouatesst BBCT 35-1 OAO «Camapckuii TpanchopmaTop»

ITapameryp BBCT 35

OAHOMUHYTHOE UCTBITATEIbHOE MOBBIIIEHHOE HANIPSHKEHUE 95
P —— T

Tox snekTpoauHamMudeckor crolikoctr, KA (IInkoBoe 3HadeHUE 62; 80
HomuHasibHast TPOJ0IHKUTEIEHOCTh KOPOTKOTO 3aMBIKAHUS, C

Mexanndeckuit pecypc “B-tn-O”, 1ukioB

HoMuHanbHbIN KOMMYTAIIMOHHBIN KT 0-0,3¢-CO-3mun-CO
0-0,3¢-CO-15¢-CO

Bakyywmusbiit Boikimrogatesb BBCT 35-1 moxeT ObITH JOMOTHUTEIBLHO
YKOMIUIEKTOBaH (10 3aKa3y) MPHUCIIOCOOJICHUSIMH ISl YCTAaHOBKH M3MEPUTEIb-
HBIX TPAHC(OPMATOPOB TOKA U HATIPSKEHUS.
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Puc. 1.16

BaxkyyMHBIl BBIKJIFOYATEIb
cepuu BBCT 35-1

OAO «Camapckuii Tpancdop-
MaTop»

BepxHeTypMHCKHI MAaIIMHOCTPOUTEIbLHBIN 3aBO/

BepxHeTypuHCKH MalIMHOCTPOUTENIBLHBIN 3aBOJI OCBOMJI BBIITYCK BaKy-
yMHOro BbIkItouarensi 35 kB HapyxHo# ycranoBku cepun BBH-35.11-20/1600
VXJI1. Beikiatouatenb NpeaHa3HayeH s KOMMYTAIMU JJIEKTPUYECKUX Lenen
MIPU HOPMAJIBHBIX U aBAPUUHBIX PEKUMaxX B CETAX Tpex(a3zHOTO MEePEMEHHOTO
TOKa HampsbkeHueM 35 kB ¢ M30i1upoBaHHON WM KOMIIEHCUPOBAaHHOW HEWTpa-
JIBIO.

BrikrogaTens UMEET BCTPOSHHBIE TpaHCPOpMATOPhl TOKA, dJIEKTpOMAar-
HUTHBIN MPUBOJ, MIKad MPUBOJIA CHAOKEH MOAOTPEBATEIbHBIMU YCTPOUCTBAMU.
I"apaHTHITHBIN CPOK — S JIET CO JHS BBOJA BBIKIIOYATEINS B OKCILTYaTALUIO.

["abapuTHBIC pa3Mephl BBIKITIOYATEIS
- BeIcoTa 2174 MM
- mupuHa 695 Mm
- wmmHa 1740 MM
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Tabmuma 1.9. OcHOBHBIE TEXHUUYECKUE XapaKTEPUCTUKU BaKyyMHOTO
Bbikitouaresisi BbH-35 «BepxHeTypuHCKUI MallIMHOCTPOUTENBHBINA 3aBOJI

ITapameryp BBH-35

Hommansoe nanpwxerme, KB
Hauboupee paboyee HanpsbkeHne, kB

Hommriamsas sacrora,
HcnbiTaTenbHOE HANPSKEHUE IPO30BOTO MMITYJIbCa, KB

OAHOMUHYTHOE UCTBITATEIbHOE HANPSHKEHHE

MPOMBIIIIEHHON YacTOThI, KB 95
HomunansHBIHN TOK, A 1600
Homunanenerit Tox otkmrouerus K3 (TepMuueckoi CTORKOCTH), KA 20

Toxk anexTpoannamuaeckont crorikoctu ([lukoBoe 3HaueHne, KA
HomuHanbHas npoJo/HKUTENbHOCTh KOPOTKOTO 3aMbIKaHUS, C
KosnuecTBo aBapuilHbIX OTKIIOYEHUI

Mexaandeckuii pecypc 1ukiioB BO, mpu HOMUHATEHOM TOKE, ITHK- 20000
JIOB

45°C 10 +40°C

HoMuHanbHbI KOMMYTAITMOHHBIN [TUKIT 0-0,3¢-CO-3muu-CO
0-0,3¢-CO-15¢-CO

COGCTBEHHOE B OTIIOUCHI, MC 60 |
Hosnoe spews oTicmoens, M 80
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Puc. 1.17

BaxkyyMHBII1 BBIKJIFOUATEIb CE-
puu BBH-35 11-20/1600 YXJI1
«BepxHeTypHUHCKNN MAIIMHO-
CTPOUTEIIBHBIN 3aBOJ»

«P3BA» (r. PoBHO, YKpanHa)

Kpynueiimmumii B CHI' npousBoauTens BakyyMHOU TeXHUKH ¢ 1994 r. u3-
rOTaBIMBAaET BaKyyMHbIEC BBIKIIOUaTenn Ha HampsbkeHue 6-10 kB cepum VS-1
(nmo nuuen3un ABB), B nanbreitmem Boikitodatenn BP u BPC.

Bakyymubie Boikitouarenu cepuu BP u BPC (Puc. 1.18, 1.19) npenna-
3HAUYEHBI JJIs1 HKCIUTyaTallui B CETAX Tpex(ha3HOro MepeMEeHHOro TOKa 4acTOTOMN
50 I't ¢ HOMUHaIBHBIM HamnpsikeHneM 10 10 kB ¢ n3onnpoBaHHON U KOMIIEHCH-
POBAaHHOW HEUTPAJIbIO B HOPMAJIBHBIX U aBAPUHHBIX PEKUMAX.

Bakyywmusbie Brikntouatenu BP u BPC ocHamarorcs npuBogoM «MarHuT-
Has 3amenka». g yaepKaHus KOHTaKTOB BBIKJIIOUYATENS BO BKIFOUYEHHOM WU
BBIKJIFOYEHHOM TIOJIOKEHHUH HCIIOJB3YETCSl DHEPTHSl MOIIHBIX MOCTOSHHBIX Mar-
HUTOB. PuUKcanus NTPOUCXOAUT MO MPUHLUIY «MAarHUTHOM 3aLIEIKHW»: 3aMBbIKa-
HUEM LIeNEN BKIFOYEHUS WM OTKIIOUECHUS SIKOPEM, KOTOPBI MEXAHUYECKH CBSI-
3aH C MOJBHM)XHBIM KOHTaKTOM BaKyyMHOW kamepsl. IIpuBoj ympaBisercs yHU-
BEpCaIbHBIM 3JIEKTPOHHBIM OJIOKOM YIPABIICHUS, PACTION0KEHHBIM HEIOCPEICT-
BEHHO B KOPITYCE BBIKJIIOUATEIIS.

BakyymHble BbIKItouaTenu cepur BP mpumeHArOTCS AJIsi KOMMYyTaluu
MOOBIX BUIOB Harpy3KH MpU HOMUHAIBHBIX TOKax 710 3150 A u Tokax OTKIIIOue-
Huda 110 40 KA. Beikiarouatenu JaHHOW CEpUM NPUMEHSIOTCS BO BHOBb BO3BOJHU-
MbIX PV, HO ocobGeHHo mupoko ajis pekoHcTpykiuu yctapesmux KPY u KCO.

Brikmouarenu BP1 — nanbonee yacto npuMeHsieMble KOMMYTallMOHHBIE
amnmaparbl, WCIOJB3YIOTCA KAaK B IMPOMBIIUIEHHOCTH, TaK U KOMMYHAJIbHBIMU
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sHepreTukamu. Boikmouatens BP0 mpencraBisier cobolt «00JIEr4eHHYIO» BEp-
cuto BP1 u opueHTMpOBaH Ha MPUMEHEHUE B MAJIOHATPYKEHHBIX CETAX, HAIIPU-
Mep, B CEJIbCKOM ¥ KOMMYHAJIbHOM XO3SIIICTBE U Ha HEOOJBIINX MPEANPUATHSIX.

Brikmouarenu BP2 u BP3 npumensitoTcst B ycinoBusix O0NBIINX TOKOBBIX
Harpy3ok B npomsbllieHHOCTH. KoHcTpykTuBHO BP3 BBINTyCKaeTcs B BHIIE BbI-
KAaTHOT'O 3JIEMEHTA.

Beikntoyatenu cepun BP6 npuMeEHSIIOTCS B CETAX AJEKTPOrE€HEpaUuud U
NpEANPUATUI YronbHON oTpacnu. Beikmtouatenu BP6B n BPOK BrimyckaroTcs B
BHUJIC BBIKATHBIX JIEMEHTOB U UCIIOJIB3YIOTCS JJI 3aMEHBI YCTaPEBIIUX 3JIEKTPO-
MAarHUTHBIX BBIKJIFOYATEJIEW HA AaTOMHBIX U TEIUIOBBIX JIEKTPOCTAHIUAX.

Puc. 1.18

BaxkyyMHBIIi BBIKJIFOYATEIb
BP1 «P3BA»

Cepust BPC — HOBO€E MOKOJIEHHME BaKyYMHBIX BBIKJIIOUATENICH — 3amylIeHa
B nipou3BoaAcTBO B 2004 roay. BeikitoyaTenu HaHHOW CEpUU MPUMEHSAIOTCS s
KOMMYTAIIMH JIFOOBIX BUJIOB Harpy3ok Ha HampsbkeHuu 6—10 kB mpu HoOMuHaIb-
HBIX TOKax 10 3150 A u Tokax oTkiroueHus 1o 40 kKA.

KonctpyktrBHO BbikItOUaTenu BPC Cx0Xu C BBIKIIOYATENISIMU CEPUU
BP, umeroT crangapTHeie YHUGUIIMPOBAHHBIE KOpIyca U MOAUGUIIMPOBAHHBIN
AJIEKTPOMArHUTHBIA PUBOJI.

[ToMrMO cUCTEM YINpaBJIEHUS] U 3alIUTHI, B KOPIIYCE BBIKIIOYATENS MO-
XKET OBITh CMOHTHUPOBAH OJIOK JUArHOCTHUKH W OH-JIAMH KOHTPOJIA MapameTpoB
paboTHI BBIKJIIOUATENISA, a TaKXKEe COOTBETCTBYIOMUN MHTEpdenc (HyHKIUI «yM-
HBIN BBIKITIOYATEIIbY ).
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Puc. 1.19

a)BakyyMmHBII BBIKITIOUATEITh
BPC-10-20/630

0) BakyyMmHBII BBIKITIOYATENb
BPC-6-40/1600

B) BakyyMHbIl BbIK/TIOUATENb
BPC-10-20/1600

B BeIKTIOUATENSIX TPUMEHSIOTCS BaKyyMHBIE KaMephl IMPOU3BOJICTBA
Siemens, BCTpOEHHBIE B JIUTHIE TIOJIFOCA U3 ATMOKCHUIHOTO KommayHaa (puc. 1.20).
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Puc. 1.20

KoncTpykius momroca BAKyyMHBIX BBIKJTFOYA-
Tenert BP u BPC

. BepxHuii KOHTaKT
. BakyymHas nyroracurenbHas Kkamepa
. JIUTOM MOJIFOC U3 AMOKCUTHOTO KOMITayHIa

. I'mbkas cBs13b
. IIpyxuHbl nOKATUS
. M3onammonuag tara

1
2
3
4. Hwxuuii KOHTaKT
5
6
7

Tabnuua 1.10. OcHOBHBIE TEXHUYECKUE XapAaKTEPUCTUKU BAKYYMHBIX
BbIKITIOUarenei cepun BP «P3BA»

ITapamerp BP0 BP1 BP2 BP3 BPC-10
HomunanbHoe Hamnpsixe- 10 10 10 10 10
HHue, kKB
HomunaneHbli TOK, A 630; 800 | 630-1250 | 630-1600 | 2000— 630-3150

3150

HomuHaneHBIA TOK OTKIIO- | 12,5 20 20; 31,5 40 20; 31,5
JeHusd, KA
Toxk snexkTpoauHaMudeckou | 32 52 52; 80 102 52; 80
CTOMKOCTH, KA
Toxk Tepmuueckoit ctoiiko- | 12,5 20 20; 31,5 40 20; 31,5
cTH (B TeueHue 3 c), KA
[TomHOE BpeMst OTKITIOUE- 0,057 0,057 0,065 0,065 0,065
HMA, HE 0oJiee, ¢
CoOcTBEeHHOE BpeMs BKITIO-
yeHus, He 0oJIee, ¢ 0,090 0,090 0,120 0,120 0,090; 0,120
CobcTBeHHOE BpeMs OT-
KJIIOUeHUs, He Ooiiee, ¢ 0,042 0,042 0,05 0,05 0,05
MexaHun4deckuii pecype,
LMKJIOB 100000 100000 100000 30000 30000; 100000
KomMyTannonHslii pecypc:
- P HOMHUHAJIHHOM TOKE,
LIMKJIOB 50000 50000 30000 30000 30000; 50000
- P HOMUHAJIHFHOM TOKE
OTKIIOUECHUS, OTKII. 100 100 40; 50 50 40; 50; 100
Macca BEIKITIOYAaTenei, Kr 68 68 90; 112 270 112-178
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Konuepn «<ABB»

Kpynneiimumii B Mupe npou3BoauTeab BakyyMHOM TexHuku. C 1990 r. Ha
3aBoJlax KOHIEepHa B I'epmanun, a 3atem B llosbiie, Yexun u Mranum usroras-
JIMBAIOTCSl BAKYYMHBIE BBIKIIIOUATENN Ha HanpsbkeHue 6- 40,5 kB cepun VD.

Bakyymusbie Beikmtouarenu cepuu VD (Puc. 1.21) npegnasHadeHsl st
AKCIUTyaTalluM B CeTAX Tpexda3zHoro nepeMeHHoro toka yactoro 50 I'm ¢ HO-
MMHAJIbHBIM HalpsbkeHuem 10 35 kB ¢ M30JMpOBaHHOW WM 3a3€MJICHHOU HEW-
Tpaiabl0 B HOPMAJIBHBIX U aBAPUMHBIX PEKUMAX.

BakyymHbIE BBIKIIIOYATENIN OCHAIIAOTCA MOTOPHO-IPYKUHHBIM MPHBO-
JIOM ¥ U3rOTaBJIMBAIOTCA B CTAMOHAPHOMN U BBIABUKHOU BEPCHSIX.

Tabmuma 1.11. OcHOBHBIE TEXHUYECKUE XapaKTEPUCTUKHU BAKyyYMHBIX
BbIKTIOUaresst VD 4 «<ABB»

ITapameTyp VD 4

12; 17,5 24; 40.5
50: 60

Tox oTkmouenus K3 (tepmudeckoil CTORKOCTH), KA 16; 20; 25; 31,5
Toxk anexTpoaunamudeckont crorkoctu ([lukoBoe 3HaUeHHE, KA 40; 50; 63; 80

HomuHanbHast Ipo10JKUTEIHHOCTh KOPOTKOTO 3aMBIKAHUS, C
TeMrepaTypHbIil PEKUM IKCIUTyaTaIlluu -25 +40

HomMunanbHbIl KOMMYTAITMOHHBIN KT 0-0,3¢-CO-3mun-CO
CoBCTBEHHOE BpeMS BIITIOUCHII, MC 80
CoBCTBCHNOE BpeMst OTITIOUCHH, MC
[TomHOE BpeMs OTKIIFOUECHHMS, MC 55-60
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Puc. 1.21

BaxkyyMHBI/ BBIKJIFOYATEIb
VD 4 (ABB)

a) CrauroHapHas Bepcus

0) BoiaBuxHas Bepcust

Konuepn SIEMENS (I'epmanmust)

KpynHeiimmii B Mupe npou3BoanuTesb BakyyMHol TexHUKU. C 1970 r. Ha
3aBojie B bepinnHe M3roTaBiauMBaOTCA BAKYYMHBIE BBIKIIOUATENIN HA HANPSKEHUE
6-10 cepuu 3AG (B manbHeimem Beikaouarenu 3AH). C 2000 roma Hauato
IIPOU3BOJCTBO BBIKJIFOYATEIEH HOBOTO NMOKOJEHUs SION Ha HampspkeHue 1o 24
kB. Ha Hanpsixenue 35 kB Boinmyckaetcs Beikiatouarensb 3AF.

B Poccnn HECKOJIBKO MPEANPUATHNA BBIITYCKAIOT IO JIMUEH3UHU BBIKIIOYA-
tenu 3AH u 3AF.

BakyymHbIE BBIKIIFOYATENN OCHAIIAIOTCS MOTOPHO-NPYKUHHBIM ITPUBO-
JOM
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Puc. 1.22

BakyymubIii
BBIKJIFOYATEIb
3AG u 3AF
(SIEMENYS)

Tabnuua 1.12. OcHOBHBIE TEXHUUECKUE XapAaKTEPUCTUKU BAKYYMHbBIX

BeIkIrouaresieit 3AG u 3AF «<SIEMENSy

ITapamertp 3AG 3AF
HomunanpHoe HanpsikeHue, 12 40,5
kB
HomunanwHas gacrora, I'11 50 50
HcnpiTaTenbHOe HANPSDKEHNUE 75 170
I'pO30BOr0 MMIyJbCa, KB
HcnbiTaTenbHOE MOBBIIEH- 42 70
HOE HaIpsKEHHUE
MPOMBIIIIEHHON YacTOThI, KB
HomuHansHBIA TOK, A 1600 1600; 2000
HoMuHanbeHBII TOK OTKIIOYE- 25 25
Hus K3 (trepmuueckoii cToii- 31.5
KOCTH), KA
Tox anexTpoIMHaMUYeCKOr 63 63; 80
CTOMKOCTH (IIMKOBOE 3Haye-
Hue), KA
HomunanbHas npoaomku- 3 3
TEIbHOCTh KOPOTKOT'O 3aMbl-
KaHUs, C
CreneHp 3alIUThHI IP 55 IP 55
Bec, kr 360 880
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BakyyMHbIe BBIKIIOUATEIU HOBOTO MoKojeHusi cepun SION (Puc. 1.23)
MpeaHa3HAYeHbl IS SKCIUTyaTalldd B CETAX Tpex(a3HOro MEPEeMEHHOTO TOKa
yactoToi 50 'l ¢ HOMMHANBHBIM HanpsKeHUEM 110 24 kB ¢ u301upoBaHHON nin
3a3€MJICHHOW HEUTPAJIbIO B HOPMAJIBHBIX U aBaPUNHBIX PEXKUMaX.

BakyyMHbIe BBIKJIIOUATENIM OCHAIIAKOTCS MOTOPHO-IPYXKUHHBIM IIPUBO-
JIOM U U3rOTaBIMBAIOTCS B CTALIMOHAPHOM U BBIIBMYKHOU BEPCHUSIX.

Puc. 1.23

BaxkyyMHBIli BBIKIIFOYA-
tenb SION B BbIABHXK-

HOM HCITIOJTHCHHUHN
(SIEMENS)

Tabnuua 1.13. OcHOBHBIE TEXHUUECKUE XaPAKTEPUCTUKU BAKYYMHOTO
BeikrouaTesst SION «SIEMENS»

ITapameTtp SION
HomunansHoe HanpsikeHue, kKB 7,2;12;17,5; 24
Homunansnas gactoTa, I'11 50; 60
HomunaneHebIl TOK, A 800; 1250; 2000; 2500; 3150
Homunaneneiit Toxk oTkimtoueHus K3 (TepMuueckoil CTOHWKO- 16; 20; 25; 31,5; 40
CTH), KA
HomuHasibHast TPOOIHKUTEILHOCTh KOPOTKOTO 3aMBIKAHUS, C 3
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Areva-Alstom (®panumus)
KpynHueiimmii B Mupe nMpou3BOINUTENIb BAKYYMHON TEXHUKHU. M3rotaBiu-
BaeT BaKyyMHbIE BBIKIItOUaTe n Ha HanpsikeHue 6-10 kB cepun VAA (puc. 1.24)
HVX (puc. 1.25).

Puc. 1.24

BaxkyyMHBIli BBIKIIFOYA-
Tenb VAA

«Alstomy

Bakyymubie Boikimovatenu cepun VAA m HVX npennazHaueHbl 1uist
AKCIUTyaTallui B CEeTSIX Tpexda3Horo mepeMeHHoro toka vactotoi 50 I'ry ¢ HO-
MHUHAQJIBHBIM HanpshkeHueMm 10 24 kB ¢ M301upoBaHHOM WM 3a3€MIICHHOM HEW-
Tpaiabl0 B HOPMAJIBHBIX U aBAPUMHBIX PEKUMAX.

BakyymHbIE BBIKIIIOYATENIN OCHAIIAOTCS MOTOPHO-IPYKUHHBIM MPHBO-
JIOM ¥ U3rOTaBJIMBAIOTCA B CTAMOHAPHOMN U BBIABUKHOU BEPCHUSIX.

Tabnuua 1.14. OcHOBHbBIE TEXHUUYECKHE XapAaKTEPUCTUKU BAKYYMHOTO
BbIKITIOUaTeNst VAA «Alstomy

IMapametp VAA
HomunansHoe HanpsikeHue kB 12;17,5; 24
Homunansnaas yacrota I'nx 50; 60
HomuHnaneHbIl TOK A 630; 1250; 1600; 2500; 3150
Homunaneneiit Toxk otkmoueHus K3 (TepMuueckoil CTOWKO- 20; 31,5; 40; 50
CTH) KA
HomuHasibHast TPOJOIHKUTEILHOCTh KOPOTKOTO 3aMBIKAHUS, C 3
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Puc. 1.25

BaxkyyMHBIli BBIKIIFOYA-
Tens HVX B BBIIBHK-
HOM HCIIOJTHCHUH
«Arevay

HEAG (Kwurait)

C 2000 r. u3rotaBnMBaeT BaKyyMHBIE BBIKJIIOUYATEIN HA HANpsDKEHUE 6-
10 kB cepuu VS1 (anamor VD4).

Bakyywmusbiii Beikmodatens VS1 (Puc. 1.26) BHyTpeHHEH yCTaHOBKH
npeaHa3HadyeH JUIsi KOMMYTalMU 3JIEKTPUUECKUX 1eNel MPUu HOPMaIbHBIX U aBa-
PUIHBIX peXHUMaxX B CeTIX Tpex(azHoro mepeMeHHOro toka dactoTel 50 I'm ¢
HOMUHAJIbHBIM HanpspkeHueM 110 12 kB.

OnepaTuBHOE NMHUTAaHUE BCEX AJIEMEHTOB IPUBOJA OCYIIECTBISAETCS Ha
MOCTOSIHHOM TOKE, B Ciiydyae HEOOXOJMMOCTH OCYIIECTBJICHHS MUTAHUSA Ha Iie-
PEMEHHOM TOKE B CXEME YIPABJIEHUS YCTaHABINBAIOTCS JUOAHBIE MOCTBHI.

Puc. 1.26

BaxkyyMHBIl BBI-
KIII0YaTellb
VS1/BEL-12

B BBIJIBUKHOM HC-

IIOJITHCHHU N
(HEAG)
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Ta6muma 1.15. OcHOBHBIE TEXHUYECKHUE XapaKTEPUCTUKU BAKYYMHOTO
BbIKtOUarenst VS1 «-HEAG»

ITapamerp

Hownnansiioc nanprxernie B _

Hownnaehas wacrora I'

HcnbiTaTenbHOE HANPSHKEHUE TPO30BOTO 75
MMITYIIhCa, kB
OIHOMUHYTHOE UCIIBITATEIHHOE 42

MOBBILIEHHOE HAIPSUKEHUE
MPOMBIIIEHHON 4acTOThI, KB

HomunaneHbIi TOK A 630; 1000; 1250; 1600; 2000; 2500;
3150; 4000

Homunanbsnerit Tok otkimrouenus K3 (tep- 20; 25; 31.5; 40; 50

MHYECKOH CTOfIKOCTI/IZ KA

ToK 3IeKTPOIMHAMUYECKON CTOHKOCTH 50; 63; 80; 100; 125

!HI/IKOBOG 3HaquI/Ie= KA

HomMunaneHast mpoa0mKUTENIBHOCTD KOPOT- 4

KOTI'O 3aMbIKaHHs C

KonnuecTBo aBapuilHBIX OTKIIOUCHUH 50 (msa BeixrOUaTene 10 31.5 kA)
30 (mns Beikirouareneit 40 kA)
I BeIKIIFOYarenein 50 kA

Mexannueckuii pecypc “B-tn-O” nukiion 25000
3.5+0.5

ACHHXPOHHOCTB TpeX(pa3zHOTO <2
BKJIFOUCHHS U OTKJIFOYCHUSI MC

0-0,3cex-BO-20cex-BO
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Puc. 1.27

BakyyMmHBIl BbI-
kiouarens 35 kB
ZW37-40.5
«HEAG»

¢ TpaHcgopmaropa-
MU TOKa

I'mOpuaHbIe BLIKJIIOYATEN

B kauectBe mpumepa ruOpuIHOTO BBIKIIOUYATENs (MAacjio B Ka4eCTBE M30-
JUPYIOIIEH cpellbl U BaKyYMHOE TallleHUE JTYT'M) MOXXHO MPUBECTU BBIKIIOUYATEIb
BBOT-35 npousBoactea OAO «HIIII «KoHTakTy.

BriknrogaTens coctouT u3 Tpex nosrocoB (puc. 1.28). Kaxawiii momroc
coOpaH Ha OTHAENbHOU Kphimike. [Tomroca TPEeXIoaIOCHOTO BHIKIIIOYATENSI COSau-
HSIOT MEXIYy COOOM B OJIMH OOIIUN KOMIUIEKT MEXIYIOIOCHbIe MYy ThI. Kpbiii-
KM YCTaHOBJICHBI Ha CBapHOM (K3 yriioBoro npoduis) kapkac. Ha mnurte, mpuBa-
PEHHOM K Kapkacy, ykperuieH mkad ¢ nmpuBojgoM. Ha ogHON U3 BEepTUKAIBHBIX
CTOCK KapKaca yKperuieH 60apabaH ¢ TpOCOM, Ha Bally KOTOPOTO YCTaHABIMBACTCS
nebeka g moabeMa U onmyckanus 0akoB. Kpbllika siBisieTcs OCHOBHOM HeECy-
el 4acThlo, K KOTOPOM KPEMSTCS BCE OCTAJbHBIE DJIEMEHTHI MOJI0CA BBIKITIOUA-
Tens. Uepes OTBEpCTHS B KPBIIIIKE MTPUXOIAT BBOJIBI.

BrikiroyaTens KOMIUIEKTYETCS BCTPOCHHBIMHU TpaHc(opMaTropamMu TOKa,
MpeHAa3HAYCHHBIMU JUIS TIOAKIIOUCHUS 3alUThl U U3MEPUTEIbHBIX MPUOOPOB.
Bropuunbie 06MOTKH TpaHCHOPMATOPOB TOKA UMEIOT OTHANWKHU U MO3BOJISIOT Me-
HSATh HOMUHAJIBHBIA MEPBUYHBIA TOK B IIUPOKUX Mpeeiax.
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Puc. 1.28

BakyymHbiii Boikitouarens cepuu BBIT-35
OAO «HIIIT «KontaxT»

YrupaBieHHe BBIKIFOYATEIEM OCYIISCTBISETCS AJICKTPOMArHUTHBIM HIIH
MPY)KUHHBIM TPUBOJIOM C ITOMOIINBIO MEXaHu3Ma. MEeXaHNU3M BBIKJIFOYATEIIS CITY-
KUT U1 TIepeIaun JBMKEHUS OT MPUBOJA K MOJABMKHBIM KOHTaKTaM KaMep.

baku BBIKJIFOUATEINST OBAJIBHOW ()OPMBI, BHYTPH MX yCTAHOBJICHA BHYTPH-
0akoBast n30Js1Ms. baku cHaOKeHbI MacIoyKa3aTeleM.

BeIkiTtouaTe b MOKET IPUMEHSTHCS JJIS 3aMEHBI MOPAJILHO YCTapEBIITNX
MAacJIsHBIX BhIKITIoUaTenei cepu C-35 ¢ COXpaHEHHEM CTPOUTEIIBHBIX KOHCTPYK-
U ¥ CXEMBI 3alTUThI U YIIPABIICHHSI.

Tabmuma 1.16. OcHOBHBIE TEXHUYECKHE XapaKTEPUCTUKU BAKYYMHOTO
Boikitouaresst BEOT-35 OAO «HIIIT «Kontakt»

IMapamertp BBbJT-35

630: 1600

Homunaneaerit Tok oTkmroueHus K3 (TepMuueckoi CTORKOCTH) KA
Tox 351eKTpoIMHAMUYECKON CTOMKOCTH (TMKOBOE 3HAUEHUE) KA
HomuHanbHas npoJo/HKUTENbHOCTh KOPOTKOTO 3aMbIKaHUS, C

60



1.2 9JIEI'A3OBBIE BBIKJIFOYATEJIN

DJiera3oBblil BHIKJIIOYATENb - BBIKIIOYATENb, B KOTOPOM U30JIUPYIOLIEH
U racsamen cpenoil ciaykut rekcodropuna cepsl SF6 (3reras). DierazoBblil Bbl-
KJIIoYaTedb  NpeAHa3HayeH Uil  KoMMyTauuid  (omepanuid  BKIIOUEHUS-
OTKJIFOUEHHMSI) DJEKTPUUYECKOTO TOKA - HOMHUHAJILHOTO U TOKOB KOPOTKOT'O 3aMbl-
kaHus (K3) B ajekTpoycTaHOBKaX.

HazBanue «oareras» (MeKTpUYECKUN Ta3) ISl MIECTUPTOPUCTON Cephbl
SF6 nan B 1941r. coerckuit ¢uszuk b.M.I'oxGepr, oH ke HEpBBIM BbICKA3aJl
MPEANOI0KEHNE O BO3MOXKHOCTH MPUMEHEHUs 3Jlera3a B KaueCTBE U3OJIALIMOH-
HOM cpefibl 17151 AIEKTPOOOOPYAOBAaHUS BEICOKOTO HANPSIKEHMUS.

[IpakTHyeckoe MpUMEHEHHUE 3Jera3y MOJO0KUI BBIKIIOYATENh Ha HANpsi-
xenue 115 kB, paspaborannsiii B 1955 r. komnanueit «Bectunrays» (CIIA). B
HACTOsIIIIee BPEMSI B MUPE BBIITYCKAIOTCS BBIKIIOYATENIN Ha HampshkeHue 10 1150
KkB.

DuU3NKO-XUMMHUYECKHE CBOCTBA dJierasa

Mectudropuctas cepa SFg, OTHOCUTCS K «3JIEKTPOOTPULIATEILHBIMY Ta-
3aM, MOJYYMBIIUM TaKO€ Ha3BaHME U3-3a CIIOCOOHOCTU UX MOJIEKYJI 3aXBaThIBATh
CBOOOJIHBIE 3JIEKTPOHBI, MPEBPAIASICh B TAXKEIbIE U MaJOMOJBUKHBIE OTpHUIIA-
TEJIBHO 3apsbKEHHbIE MOHBL Djera3 nmpu HopMaibHO# Temmepartype (20°C) u
nasienuu 0,1 MIla npeacrasisier coboit ra3z 0e3 1Bera u 3anaxa. [moTHOCTH ero
MOYTH B 5 pa3 BbILIE MJIIOTHOCTH BO3/1yXa, CKOPOCTh 3BYKa B HEM IPHU TEeMIIEpaTy-
pe 30°C — 138,5 m/c (330 m/c B Bo3yxe). Diera3 o0agaeT HU3KOH TEIII0EMKO-
CThIO B KaHaJle cTOJ0a AYTH W MOBBIIIEHHOW TETUIONPOBOJHOCTBIO TOPSIYUX ra-
30B, OKkpyxatromux ctoyio ayru (2000 K). 3to xapakTepu3yer 3jiera3 Kak cpeny,
00J1a1a1011y10 BBICOKMMU TEIUIONPOBOASIIIUMHU cBoiicTBamMu. K HemocTaTkam ae-
rasza clieJlyeT OTHECTH €ro HU3KYI0 TeMIieparypy cxkukenus (-64°C) npu naBiie-
Huu 0,1 Mlla, koTopasi ¢ MOBBIILIEHUEM JIaBJICHU MOBbIIaeTcss. YucThiil 3eras
Heropiou, nHepteH, HarpeBoctoek A0 800°C. IToa BIUSHUEM DJIEKTPUUECKON AY-
I WIKM KOPOHHOIO pa3psija MPOUCXOAMUT Pa3jioKEHUE 3Jieraza ¢ 00pa3oBaHHEM
XUMHYECKU aKTUBHBIX COECIMHEHUU, KOTOPbIE MOTYT BBI3BAaTh pa3pylIeHUE H30-
JSUMOHHBIX M KOHCTPYKIMOHHBIX MaTepuanoB. OJHAKO CTENEeHb Pa3IOKEHUs
prerasa Moj, BO3ACHCTBUEM JIIEKTPUUECKOW Iyrd B AYroracUTEIbHON Kamepe
HHU3Ka U3-3a TOTO, YTO OOJIBIIOE KOJUYECTBO Pa3I0KUBIIETOCS ra3a HEMEJICHHO
BOCCTaHaBJIMBaeTCA B 3Jierasze. ['a3000pa3HbIMU MPOJYKTAMU PA3JIOKEHUS SIBIIS-
torca Hu3mue Gropuast cpen SF,, SF4. XoTs 3Tu raszel camu no cebe He TOKCHY-
HBI, HO JIETKO TUJIPOJU3YIOTCS MPU B3aUMOJECHCTBUU C BIAroi, oopasys ¢propu-
CTO-BOJOPOJIHYIO KUCIIOTY U JIBYOKHUCH Cephl. J{JIsl UX MOTJIOIIEHUS B JIEra30Bble
BBIKJTIOYATENH BKIIOUAIOTCS (DUIBTPHI, COPOEPhl U3 AKTUBUPOBAHHOTO AJIFOMUHUS
Al,O3, KOTOpbIE MOTJIOMIAIOT KAaK ra3000pa3Hble MPOJYKTHI Pa3lIOkKEHUs, TaK U
Biary. KpoMe akTUBHBIX ra30B BO BpeMsl TOPEHUS JYTU B PE3yibTaTe PEAKIUH C
napamMu MaTepuanioB KOHTaKTOB Jyroracutesst o0pazyloTcs MeTaindeckue Qpro-
pUABI B BUJE TOHKOTO cjiosi mopoiika. O0nagas HU3KOU AJIEKTPOIPOBOIHOCTHIO,
OHU HE CHIKAIOT AJEKTPUUECKYIO IPOYHOCTh M30JIALIMY arlapara.
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YcrpoiicTBO M NPUHIUN PA0OTHI 3J1era3oBbIX BbIKJIOYATEIeH

[TpuHIMO pabGoTHI 3JIETA30BBIX BBIKJIIOYATENEH OCHOBAH HA TallleHUU
AIEKTPUUECKONW AYrH (BO3HHUKAIOIIEH MEXAY PacXOIAIIMMUCS KOHTAKTaMu IMpU
OTKJIFOYEHHH TOKA) MOTOKOM 3JIerasa.

B anera3oBbix BBIKIIOYATENSAX TAlICHUE OYyT'U NPOUCXOIUT TaK K€, KaK U
B BO3JYILIHBIX BBIKIIIOYATEISAX IPU MHTEHCUBHOM OXJIAXKICHUU TYI'M IIOTOKOM ra-
3a. JlyroracurenbHas ciocoOHOCTB 3jerasza B 4-4,5 pa3za Bblllle, 4eM BO3yXa MPU
COMOCTAaBUMBIX YCIOBHUSAX. JTO MPEUMYIIECTBO OOBICHICTCS PA3TUUMUSIMHU Tell-
JoQU3NYECKUX CBOMCTB 3jera3a u Bo3nyxa. Kanan cronba qyru B sneraze ooOuna-
JaeT MEHBIINM TEIUIOCOAEPKAHUEM I10 CPABHEHUIO C BO3YXOM M BBICOKOU CIIO-
COOHOCTBIO 3JIera3a 3axBaThIBaTh CBOOOAHBIE DJIEKTPOHBI. B pe3ynbraTe Koinye-
CTBO HOcHUTEJEeH ToKa (CBOOOAHBIX AJIEKTPOHOB) - B CTOJOE AYT'H BCIEACTBHUE 3TO-
ro YMEHbIIAeTCs, OalaHC UX MOKET CTaTh OTPUIATEIbHBIM U Ayra racHeT. SIBie-
HHUE 3aXBaTa AJIEKTPOHOB OCOOEHHO OJIAroNpusATHO CKA3bIBAETCS MOCIE Mepexoa
TOKa 4yepe3 Hylb, BCIEICTBUE YETO DJIEra30BbIC BBIKJIKOYATEIM Majl0 YyBCTBHU-
TEJIbHBI K YAaCTOTE BOCCTAHABIMBAIOLIErocsl HanpspkeHus. Kak mokazanu uccie-
NIOBaHM, B 3JIeTa3e IMPAKTUYECKU J0 €CTECTBEHHOI'O IIepexoia TOKa yepe3 Hyllb
HE MPOUCXOIUT pa3pylIeHUs] KaHaja cToida Iyru, o0JaJaroniero BbICOKON Mpo-
BOJMMOCTBIO. DTO HMCKJIIOYAET BO3MOKHOCTbH TOSIBJICHUS MEPEHANPSIKEHUNA TTPU
OTKJIIOYEHUH HEHArpy>KeHHbIX TpaHC(HOPMATOPOB U JIMHUW 3jeKTpornepenad. B
IIPOTUBOIIOJIO)KHOCTh 3TOMY B BO3AYIIHBIX BBIKIIOUYATENSIX UHTEHCUBHBIMU TYP-
OyJeHTHBIMU MPOLECCAMU CTOJIO TYyTM MOXKET pa3pylIlaThCsi paHbIIe €CTECTBEH-
HOI'0 IIepexo/a TOKa Yyepes HyJlb, UTO MPUBOJIUT K NOSBICHUIO NIEPECHAIIPSIKCHUN,
JUIsL OTPAHUYEHUS KOTOPBIX BO3JYIIHBbIE BBIKIIOYATENM CHA0XKAIOTCA IIYHTH-
PYIOLIMMU CONPOTUBIICHUSIMU.

B anerazoBbix gyroracurenbHbix ycrpoiicTBax (1Y), B oTinumne ot Bo3-
IOYIIHBIX, IIPYA TAIEHUU 1YTM UCTEUYEHUE I'a3a Yepe3 COIUIO NMPOUCXOAUT HE B aT-
Mocdepy, a B 3aMKHYTBIA 00beM KaMepbl, 3aI0THEHHBINA 3J1era3oM Mpu HEOOJb-
oM M30BITOYHOM JaBiieHuu. [1o crnocoOy raiieHus Iyrd B 3Jerasze pazinyaror
caenyromue 1Y:

- C CHCTEMOM MIPOJOJIBHOIO 1YyThs, B KOTOPYIO IPEABAPUTEIILHO CKATHIN ra3 Io-
CTyNaeT M3 pe3epByapa C OTHOCHUTEJIbHO BBICOKMM jaaBieHueM aieraza (LAY c
IBYMsI CTYIICHSIMU JIaBJICHHUS );

- TOKOMIIPECCUOHHBIE C IYThEM B 3JIera3e, CO31aBacMbIM IIOCPEICTBOM BCTPO-
€HHOT'O KOMIIPECCUOHHOTO ycTpoicTBa (Y ¢ 01HOM CTyNeHbIO JaBIeHUs );

- C DJIGKTPOMAarHUTHBIM TYThEM, B KOTOPOM TallleHHE AYTd 0OecreurBaeTCs B
pe3yJibTaTe €€ MEPEMEILECHUS C BBICOKOM CKOPOCTHIO B HENOABHUKHOM dJIerase 1o
KOJIBLIEBBIM JJIEKTPOJAM IOJ BO3ACHCTBUEM PAJMAIBHOIO MATrHUTHOIO IIOJIA,
CO3aBa€MOT0 OTKJII0YaeMbIM TOKOM (Y ¢ 37€KTpOMAarHUTHBIM AYThEM);

- CUCTEMOM MPOJOJBHOIO AYyThs, B KOTOPOM IIOBBILICHUE JABJICHUSA B dJerase
IIPOMCXOAUT MPU Pa3orpeBe Ayrou, BPAIAOLICHCA B CIEHUAIBHON KaMepe IMOJ
BO3JEHCTBUEM MarHUTHOIO IOJIA.
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Ha puc. 1.29 npeacrasieHsl MOIIOC aBTOKOMIIPECCUOHHOTO BBIKJIIOUATE-
s 6(10) kB u monmokeHne MexaHu3Ma, COOTBETCTBYIOIIEE PA3IUYHBIM dTaram
otrkitoueHus. [lonokeHue a) COOTBETCTBYET HOPMAaJIbLHOMY BKJIFOUEHHOMY CO-
cTosiHUI0. TOK MpOTEKaeT MO IJIaBHBIM KOHTakTaMm 1, 2, myroracuTelbHbIE KOH-
TakThl 3, 4 3aMKHYTBhl. BBUYy TOTO 4TO OHU M3TOTOBJICHBI M3 JYTOCTOUKON Me-
tasuiokepaMuku (CuW), TokoBeayuii KOHTYp 00J1aaeT OOJIbIIUM CONPOTHUBIIE-
HueM. [loaToMy yepes myroracsiue KOHTaKThl, KaK MPaBUIIO, MPOXOJIUT TOK HE
6onee 15-20 % l,oy. [lomoxenue 6) COOTBETCTBYET Hayally Mpolecca OTKIIoue-
Hus. [loaBIKHBIN MOPIIEHb 5 COBMECTHO C MOBUYKHBIM TJIABHBIM KOHTaKTOM 1 1
cormioM 6 mepeMeliaeTcsi Mo BO3JACHCTBUEM MPHUBOAHBIX phluaroB 7, 8. DTum
co3faeTcsl U30BITOUHOE JABJICHUE B TOJOCTU HaJ MOPUIHEM IO CPABHEHUIO C
o0beMoM moJ; TopiiHeM. TOK W3 TJIaBHBIX KOHTakToB 1, 2 mepeOpachkiBaeTcs B
JyrOTacUTEIbHYIO0 1eTh KOHTakToB 3, 4. Ilpum nanpHeiieM mnepeMemeHnu
MOPIIHS (TOJI0KEHUE B) MPOUCXOJIUT Pa3MbIKaHHE KOHTAKTOB 3, 4 C OJIHOBpe-
MEHHBIM BO3HMKHOBEHUEM IYThsl Yepe3 BHYTPEHHHUE MOJIOCTH KOHTAaKTOB 3, 4 -
JIBYCTOPOHHEE CUMMETPUYHOE NyThe. [Ipu 3TOM BBIAEISAIONMIASCS SHEPTHUS JAYTH
paszorpeBaer 3Jieras, yTo MPUBOJUT K TMOBBIIICHUIO TIeperaia JaBIeHUs U yCUlie-
HUIO MHTCHCUBHOCTH HCTEUEHHS ra3oBoil ctpyu. I[locie ramenus ayru mnpu
JadbHENIeM epeMenieHny TopiHs (TI0JI0KEHUE T') TTPOIOJKACTCS BEHTUIISIINS
MEKKOHTAKTHOTO TPOMEXKYTKa, oOecrneunBaromas HeOOXOIUMYI0 3JIEKTpUue-
CKYIO TPOYHOCTb.

Puc. 1.29. Ilomroc aBTO-
KOMIIPECCHOHHOTO BbI-
KJIFOUaTesIsl Ha HarpsKe-

Hue 6(10) kB
1, 2 - rIaBHBIC KOHTAKTHI;
3,4 - pgyroracuTeIbHBIE

KOHTaKThI;
S - OABUKHBIN MMOPIIECHB;
6 — comno;
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7, 8 - IPUBOIHBIE PbIYATH;

a) BBIKJIFOYATEJb BKIIIOYEH;
0) riIaBHbIE KOHTAaKThl pa-
30MKHYTBI. CxkaTue rasa B
KaMmepe;

B) JAYroracurejbHble KOH-
TaKThbl pa30MKHYTHI. ['ame-
HUE JIyTU TOTOKOM C)KarTo-
ro rasa;

I') BBIKJIFOYATEIb OTKIIOUEH



Ha puc. 1.30 npeacraBieHa KOHTaKTHas CUCTEMa KOJOHKOBOIO aBTO-
KOMIIPECCUOHHOTO BBIKJIFOYATES.

VT Puc. 1.30.

il | KonTakTHas cHc-
(i TeMa KOJOHKOBO-
| E r'0 aBTOKOMIIpEC-
' CHOHHOTO BBbI-

2| xmrouarens.

1/ 1 J 4 1. I'1aBHBII KOH-
: ; TaKT

2. lyroracsmui

KOHTAKT

3. Comio

4. O0beM CxaTh
(pacmbLIUTENb)

ey
—l

W] 0 G [ @

Onepanusi OTKJII0YEHUA
(a) UcxonHoe cocTosiHME: BBIKITIOYATENb 3aMKHYT. [ 1aBHble KOHTAKTHI (1) 1 KOH-
TaKThI AYTH (2) 3alleTIEHBl, a pa3MbIKatolIas Mpy>KMHa C)KaTa.
Onepatusi OTKIIOYEHUSI OCBOOOXKJAET pa3MBIKAIOLIUE TMPYKUHBI, YTOOBI Iepe-
BECTU KOHTAKThI B «Pa30MKHYTOE» MOJIOKEHUE.
(b) TlogBuXKHBIE KOHTAKTBI MPOTATUBAIOTCS MpYyKUHaMHU. J[aBieHue ra3za B Kame-
pe cxatus (pacnbuintens) (4) Bo3pacraer. KoHTakThl qyru (2) NpoaoIKaloT Ie-
peaaBaTh TOK JIa)Ke MOCJIE pa3/ieJICHuUs TJIaBHBIX KOHTAKTOB (1).
(c) Konraktel ayru (2) pa3aensitoTcs, ¥ B Taze oOpasyercs dJeKTpruIecKas ayra.
I'a3 B kamepe cxaTus (4) BRIXOJUT Yepe3 CTeHKH coruia (3) u kaHaia Ayrd, KOTo-
pbI€ OXJIAXKAAIOT €ro; 3TOT 3P PeKT ycunupaeTcs Te(hJIOHOM BOKPYT 30HbI TYTH.
(d) Koneunoe cocTosiHME: BBIKIIOYATENb PA30MKHYT.

Korpma Tok gocturaer Hyins, Ayra OTKJIIOYaeTcs, a MOTOK ra3a BOCCTaHAaB-
JUBAET AUAJIEKTPUYECKOE YIJIOTHEHHE MEX]y KOHTAKTaMU Mepe]l JOCTUKEHUEM
Pa30MKHYTOTO COCTOSIHUSA. ['a3, KOTOPBIN ObLT HOHU3UPOBAH B (haze Ayru, ObICT-
po Bo3Bpaimiaercs B popMy cTabmibHbBIX MoieKyn SF6. ITpoaykTel pa3noxeHus
GUIBTPYIOTCS M 3aJEPXKUBAIOTCS CIIEIMAJIBHBIMU TOTJIOIAOIIMMHI MaTepHaa-
MU. JleficTBUE 3IIEKTPUUECKON TyTH OrPaHUYUBAETCS KOHTAKTAMU JyTH, KOTOpPbIE
ABJIAIOTCS UCKIIOUYUTEIBHO CTOMKMMH K U3HOCY; IJIaBHbIE KOHTAKThI MPOCTO Iie-
pEeAaroT TOK U HE MOBEPTatoTCsl U3HOCY.
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Onepanusi BKJIIOYEHUA

[TocnenoBaTeIbHOCTH ONEpAIMU BKJIIOUECHUSI TPOTUBOIIOI0KHA TTOCIIEI0-
BaTEJIbHOCTU OIEpallui OTKIIOYCHUS, OITMCAHHON B MIPEABIAYIIEM pa3jese: KOH-
TaKThI AYTH [2] 3aMBIKaIOTCS MOCIE KOPOTKOW MPEABAPUTEIHHOM
anekTpuyeckoi ayru (<1 mc), KoTopasi IpeAIIeCTBYET aKTUBAIIUU TJIABHBIX KOH-
TakToB [1].

Bo Bpems omepaiuu BKIIOUEHHS, Pa3MbBIKAIOIIUE MPYXKUHBI CXKATHI U
MOICP>KUBAIOTCS] B 3TOM COCTOSIHUU (PUKCUPYIOIIMMHU YCTPONCTBAMH 70 Pa3Mbl-
KaHUsI BO BpeMsl CJICIYIOIICH Onepalium.

Ha puc.1.31 nmokazan nomtoc Beikiodatens 6(10) kB ¢ Y c snekTpo-
MAarHUTHBIM Ty THEM.

Puc. 1.31.

[Tomtoc BeikitOuaTens 6(10)
kB ¢ 1Y ¢ anexrpomarsur-
HBIM OYTBEM

Puc.1 BrikmrouaTenns BKITIO-
YeH;

Puc. 2 OcHoBHBIE KOHTAKTBI
Pa30MKHYTHI;

Puc. 3 I'amenne nyru;

Phc. 2 Puc. 4 Brikirouareinb BbI-
KJIIOUEH

a) OCHOBHBIE€ KOHTAKTHI,

b) nyroracurenpHbIe KOH-
TaKTHI;

C) pacIIupUTENbHBIN 00BEM;
d) karymka;

€) MOJIOCTh IMJINHIAPUYECKO-
T'0 JyroTacUTEeIHbHOTO KOH-
TaKTa

Puc. 3

OcHOBHBIE ITANIBI FAIICHUS AYTH:
BriknrouaTtens BitoueH (puc. 1).
OcHOBHBIE KOHTaKTbl Pa30MKHYTHI (puc. 2). Pa3mMbikaHue OCHOBHBIX KOHTAKTOB
(a), TOK IPOXOUT Yepe3 AyroracuTesibHble KOHTaKTHI (b).
lNamenne ayru (puc. 3). Pa3mbikaHnue qyroracuUTeNbHbIX KOHTAKTOB. [Ipu pacxo-
KIEHUN JTYTrOTacCUTENbHBIX KOHTAKTOB B JYTOTACUTENBHON KaMepe MPOUCXOIUT
3aropanue nyru. Bo3geiicTBUEe MarHUTHOTO MOJIs, CO3/aBaeMoro Karymkoi (d),
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BBI3bIBAET 3aKpyUMBaHUE AYTU U €€ oxJaxieHue. M30bITouHOe AaBieHue B pac-
HIUPUTETEHOM 00beMe (C), 00yCIOBICHHOE MOBBIIEHUEM TEMIEPaTypbl, BbI3bI-
BaeT OXJIAXKJIEHHWE JYT'M MOTOKOM 3Jiera3a, HalpaBJICHHBIM U3 30HbI C BBICOKHM
JaBJIEHUEM B 30HY ¢ 00Jiee HU3KUM JAaBJICHUEM, YTO IPUBOJUT K YAJIMHEHUIO AY-
I'M U €€ 3aTATMBAHMIO B MOJIOCTh LMJIUHAPUYECKOTO AYroraCUTeIbHOTO KOHTAKTa
(e). [Ipu npoxoxaeHun Toka yepe3 0 myra rapaHTUPOBAHO T'ACHET.

BriknrouaTens BbIKIIIOUEH (puc. 4).

KoncTpykuus 3/1erazoBbix Bbikiaw4arTesnei 35 kB u Boie

Brikitouatenu npencTaBisioT cO00M TPEXIMOMIOCHBIM WM OAHOIOJIOC-
HBIM amnmapat, MOJIFOChl KOTOPOTO MMEIOT OJHY (0OIIyI0) paMy M yNpaBIsIOTCS
OJIHUM TPUBOJIOM JTMOO KAl U3 TPEX IMOJIOCOB BBIKIIIOYATENIEH UMEET COOCT-
BEHHYIO paMy U YIPaBJISIETCS CBOMM IPUBOJOM (BBIKJIIOYATENb C MOMOIIOCHBIM
yIpaBJIECHUEM ).

Brikimouarenu Ha HamnpsikeHue 35 kB u Bbllle UMEIOT KOJIOHKOBOE, 0a-
KOBO€ WJIM KOMOWHUPOBAHHOE UCTIOJTHEHUS.

Brikimtouarens KodoHKOBOTO Tumna (puc.l.32) npencrapiser co0oil KOH-
CTPYKLIMIO U3 TPEX BEPTUKAJIbHBIX KOJIOHH. KoloHHa cocTouT u3 AByX (1 Oosee)
M30JIITOPOB, B BEPXHEM M3 KOTOPBIX pa3melteHo Y, a HKHHUM — CIyKUT OIO-
poit JIY u oOecnieunBaer emy TpebyeMoe M30JALMOHHOE PACCTOSHHE OT 3a3€M-
JIEHHOM paMbl. BHyTpH ONOPHOI0 U305 TOpa pa3MeENIEHa U30JISIIUOHHAS IITAHTa,
COCIMHSAOIIAS MMOABMYKHBIN KOHTAKT J[Y ¢ MpUBOJHON CUCTEMOM ammnapara.

. Puc.1.32.
M T ==

Brikmrouarenb KOJIOHKO-
BOTO THITA

1. Iomroca BBIKIIFOUATENS
2. Ypasisromiee ycT-
POMCTBO

3. [IpuBOIBI U KOXKYXH

4. OnopHast pama

5. lllkad ynpasnenus

6. KonTponbHblil n3Me-
puTEIh
wiotHoctH ra3a SF6

Img2-1
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B BeiximrouaTensix 60akoBoro tuma (puc.1.33) mosroc mpencTaBisieT Co-
001 MeTaUTMYeCKU UIuHApUYeckuit 6ak (puc 1.34) Ha KOTOPOM yCTaHOBJIEHBI
JIBa M30JISITOpa, 00pa3yrolIrue BEICOKOBOJIBTHBIE BBOJBI BBIKItoUaTens. JIY B Ta-
KOM BBIKJTFOUATENIC Pa3MEIICHO B 3a36MJICHHOM METaJNIMYECKOM KOpITyCe.

V155

[Fa

iy ™

2

)

Puc. 1.33. Brixirogarens 0aKkOBOTO THIIA

1 — mpuBOJ MPYKUHHBIN; 2 — YCTPOHUCTBO TaCUTENBHOE; 3 — BBOJ; 4 — BBIBOJI; 5 — YCTPOHCTBO
AIIEKTPOIIOIOTPEBA; 6 — CUTHATIM3ATOP TUIOTHOCTH; 7 — YKa3aTelb MOJO0KEHHUS KOHTAKTOB;

8 — pama; 9 — ycrpoiicTBo nepenaroudoe; 10 — mexanusm otkiroudaronuii; 11 — mkad Bropuy-
HBIX CO€MHEHUN; 15 — KO3BIpEeK pa3phIBHOM MeMOpaHsbl; 16 —KianaH AJid 3aIpaBKy dJI€Ta3oM.

JInst KOMOMHMPOBAHHOTO UCTIONHEHUs (puc. 1.35), moiroc mpeacTaBiseT
co00li MeTaUTMYeCKUil Kopiyc B Buae chepbl, HA KOTOPOM YCTaHOBJICHBI (hap-
(dbopoBBIE M30IATOPHI, 0OPa3yIONINE BBHICOKOBOJIBTHBIE BBOJBI BBIKJIIOUATENS, B
OJTHOM W3 KOTOPHIX pa3MmernieHo /Y, a B Apyrom BCTpOEHHBIE TpaHC(HOPMATOPHI
TOKa.
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Puc 1.34.

ITomroc  BEIKIIIOYATEIIS
0aKoOBOIO THUIIA

1-BBICOKOBOJIBTHBIM
BBOJI,

2- KOHTAaKT;
3-BCTpPOCHHBI  TpaHC-
(dbopmarop Toka;

4- 1V,

5- npuBOA;

6- JII0K;

7- KJIamaH;

8- mkad npuBoaa;

9- ykazarernb;

10- pama;

11- kopryc OCHOBaHUS;
12- mixad ynpaBiieHUs.

le 2748 I
4300 Puc. 1.35.
1260 1260
gy o= Brixirouarens KoMOu-
| Tenno- u Bempo- 4
u30nupyoWUG HHUPOBAHHOT'O THIIA

| KOXUx

e ~ Mpubod §

o — oA
N -l Pova

_ AnnapamkbIl
- WwKkag

| -' ) 4.
Ll i I AN oo 1
Pazpe3 nonwca ABMOMPQHCNODMHLID
zabapum
HyzozacumensHoe
ycmpodcmbo _ 2477 _
i l :'— ———————— —|
| ¢
! |
Bnok .| 1 ™ |
mpaHcpopramopaob & : @ :
moka | |
| - ' |
| |
| . |

B BepxHelt yacTu M30JISITOpa 3JIE€Ta30BBIX BBIKITIOUATEIEH OOBIYHO yCTa-
HABIUBAETCAd (QUWIBTP - MOTJOTUTENb BJIArd U MPOIYKTOB Pa3jIOKEHHUS 3Jerasa
MOJT IEUCTBUEM DIIEKTPUUYECKOU AyTH. OUIBTPYIOIIHUM 3JIEMEHTOM B HEM CIYKUT
aKTUBUPOBAHHBIN acOPOCHT — CUHTEeTHYECKUM 11eouT NAX.
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Taxxke Ha BCEX COBPEMEHHBIX BBIKJIIOYATENSIX YCTAHOBIIEH MPEAOXPAHU-
TEJBHBIN KJIallaH - YCTPOMCTBO ¢ TOHKOCTEHHON MeMOpaHOH, pa3pbIBaroIieics
IpU JAaBICHUH BO3HUKAIOUIEM IPU BHYTPEHHEM KOPOTKOM 3aMbIKaHUHU, HO HE
JOCTUTAIOIIEM 3HAUEHUS, P KOTOPOM HCHBITHIBAIOTCSI COOCTBEHHO H30JISTOPBI.

Dnera3oBbie BHIKIIOYATENN HAIUIM MHUpokoe npuMmeHenue B KPY 3, B ko-
TOPBIX 3JIETa3 UCIONb3YETCA I U30JALMU. Jjera3oBble BbikitoyaTenu KPYD
(puc. 1.36) nanpspkenuem 110-800 kB pasmemniarorcsi B repMeTU3UPOBAHHBIX
AIFOMUHUEBBIX KOXKYXaX C MIPOXOJIHBIMHU JUCKOBBIMU HU30JSTOPAMHU JJIsl DJIEKTPH-
YECKOTO COEIUHEHUSI UX MEXIy COOOM, 3alOJHEHHBIX 3JI€ra3oM NpH JaBICHUU
0,4-0,6 MIla. Kaxnaplii K0KyX BBIKJIIOUaTeNsi CHA0XKEH BEHTWJIEM U TpyOamu,
MPUCOEIMHEHHBIMU K IKady KOHTPOJS JaBieHus. ['epMeTU3npoBaHHBIE KOXKYXHU
KaXJI0M (pa3bl BRIKIIOYATENS, UMEIOIINE OJUHAKOBOE JIABJICHUE, COCAMHEHBI Me-
KTy coOOM.

Puc. 1.36.

Ilomroc  »mera-
30BOr0 BBIKJIIO-
yarens
KPYD

HNuTeHcuBHOE ra3oAMHaMUYecKoe BO3/IEHCTBHE TTOTOKA 3Jiera3a Ha cToji0
AIEKTPUUECKON TYTH sBIIAEeTCS Haubosee 3PPeKTUBHBIM CIIOCOOOM TallleHUs AYy-
ru. [loaToMy OHO HCTIOIB3YETCSl B OOJIBIIMHCTBE COBPEMEHHBIX KOHCTpYKUui 1Y
AJIETa30BbIX BhIKIIOYaTeNel. ['amene Ayru mpoucXoauT B COMIaX MOTOKOM dJie-
rasa Beicokoro aasienus (0,5-0,6 MIla).

JlyroracuteiabHOE YCTPOWCTBO MpeIHA3HAYEHO OOeCleyuBaTh OBICTPOE
ralieHue 3JIEKTPUUYECKON TyTH, 00pa3yIoencss MeXly KOHTaAKTaMH BBIKIIIOUaTe-
7S IpU X pa3MblkaHuM. PazpaboTka paliMoOHaIbHON M HAJAEKHOW KOHCTPYKIUU
JY npencrapisier 3HaUUTENbHbIE TPYAHOCTH, TaK KaK MPOLECCHI, MPOUCXOISAIINE
MIPYU TAlICHUU AJIEKTPUUECKOW TyTH, YPE3BBIYAIHO CII0KHBI, HEIOCTATOYHO U3Y-
YeHbl U 00YCIIOBIMBAIOTCS MHOTHUMH (DaKTOpaMu, MPEyCMOTPETh KOTOPHIE 3apa-
HEe HE BCerja MpeJCcTaBiseTcs BO3MOXHBIM. [l03TOMYy OKOHuUaTenabHas paspa-
6otka JIY MOXET CUMTAaThCs 3aBEPUICHHOM JHIb IMOCJIE €ro SKCIEPUMEHTAIbHON
MIPOBEPKH.
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Brikmouatenu Ha HanpspkeHue 110 kB u BbIlie Kak IPaBUIIO OCHAIICHBI
Y aBTOKOMMpeccuoHHoro tumna (puc. 1.30).

JY comepUT HENMOABIKHYIO W TOJABHUKHYIO KOHTAKTHBIC CHCTCMBI, B
KKIO0W M3 KOTOPBIX UMEIOTCS TJIABHBIC KOHTAKTHI U CHAO)KEHHBIC AJIEMCHTAMHU
U3 JYrOCTOMKOTO MaTepuayia JyroracUTENIbHbIE KOHTAKTHI. | JTaBHBIA KOHTAaKT
HETOIBM)KHOW CHCTEMBI M JYTOTaCUTEIbHBIN MOJABMYKHOW — PO3ETOYHOTO THIIA, a
TJIABHBI KOHTAKT ITOJBMKHOM CHCTEMBI M JYrOTaCUTCIbHBIA HETIOJBMIKHOW —
IITBIPEBBIC.

[TonBmxHas crcTeMa COIEPXKHUT, KPOME TJIABHOTO M IYTOTaCUTEIHHOTO
KOHTaKTOB, CBSI3aHHYIO C TOKOBBIM BBIBOJIOM JIY HENOJIBHMIKHYIO TOKOBETYIIYIO
THJIB3Y; TIOPIIIHEBOE YCTPOWCTBO, CO3ZAlOIIee MPH OTKIIOYCHHH MOBBIIICHHOES
JIaBJICHUE B TIOATIOPIITHEBOM MOJIOCTH, U J1Ba (TOPOIIIACTOBBIX coria (00IbIIoe U
Majioe), KOTOphIE HAIMPABISIOT MOTOKH Ta3a U3 30HBI MOBBIIICHHOTO JIaBICHUS B
30HY PAaCXOXKIACHHSI TyrOTaCUTENBHBIX KOHTaKTOB. bojbioe comio, kpome Toro,
MPEIATCTBYET pagualbHOMY CMEIICHUIO KOHTAKTOB IMOJABMKHON CHCTEMBI OTHO-
CUTCIIBHO KOHTAaKTOB HEIOJBFI)KHOW, TMOCKOJBbKY HHUKOT/Ia HE BBIXOJWT W3 Ha-
MPABIISIONIEH BTYJIKU TJIABHOTO HETIOABM)KHOTO KOHTAKTA.

['1aBHBIN KOHTAKT MOABMKHON CHCTEMBI MPEACTABISICT COO0H CTyneHYa-
TYI0 MEIHYIO THIIB3Y, Y3Kasi 4acTh KOTOPOW aJanTHpOBaHa K BXOAY B PO3ETOU-
HBI TJIAaBHBIH KOHTAKT HEMOJABM)KHOW CHCTEMBI, a IIUPOKAsk YaCTh UMEET JIBa PY-
Ybsi, B KOTOPBIX Pa3MEICHB TOKOChEMHBIC (3aMKHYTBIC TIPOBOJIOYHBIC) CITUPAIIH,
MIOCTOSTHHO HAaXOJSIINECS B KOHTAKTE C OXBATHIBAIOIICH WX HETIOJBH)KHON TOKO-
BEAYIIEU TMIIb30H.

["a3oBas cucTema amnmapaToB BKIIOUAET B CeOS:

o  KiamaHsl aBTOHOMHOM repmeTu3anuu (KAI') u 3anpaBku KOJIOHH;

e  KOJUIEKTOp, 00ECTIeYMBAIOIINI BO BpeMsl paOOTHI amnmapara CBs3b Ia-
30BBIX MOJIOCTEH KOJIOHH MEXIY COOOM U ¢ CUTHATU3aTOPOM M3MEHEHUS TUIOTHO-
CTH DJIerasa;

e  CaM CHTHAIIU3aTOp, MPEJCTABIAIOMNNA COO0M CTPENOYHBIN IIIEKTPO-
KOHTaKTHBII MaHOMETpP C YCTPOWCTBOM TEMIIEpaTypHOW KOMIICHCAIIUH, TPHUBO-
JAIINM TTIOKa3aHUs K BEJIMYMHE JaBiieHus npu temmneparype 20°C;

e  COCOUHUTENBbHBIC TPYOKH C HUIIICISAMHU U YIUIOTHEHUSMH.

MonuTopuHr nasJjenus raa SF6

MOHUTOPUHT YPOBHSI HATIOJHEHHS TIOJIOCOB OCYIIECTBISIETCS C IOMO-
b0 TIPHOOpa C PEeryIupyeMoi TeMIepaTypoid, KOTOPhIi BBIUMCISICT AaBICHUE
rasa.

Curnanuzatop U3MEHEHHS TUIOTHOCTH dJierasa (JaT4uK MIOTHOCTH) MMe-
€T TpHU mapbl KOHTaKTOB. OJIHA U3 KOTOPBIX, 3aMBIKAIOIIASLCS TIPH 3HAYUTEILHOM
CHIDKEHUU TUIOTHOCTHU dJIera3a M3-3a €ro yTEeUKd, MpeIHa3HadeHa sl MOJadyu
CUTHajia (HampuMmep, CBETOBOTO) O HEOOXOJUMOCTH JT03ANPaBKU KOJOHH; a JBE
JAPYTHX, Pa3MBIKAIONIUXCS TMPU HEAOMYCTUMOM ITaJICHUH IUIOTHOCTH 3JjIerasa,
npeIHa3HaYeHBI I OJIOKUPOBAHUS YIPABICHUS BBIKIIOUATEIEM WM JIJIST aBTO-
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MaTHYECKOTO OTKIIOUCHHS armapara ¢ OJHOBPEMEHHON OJOKMPOBKOHN BKITFOYE-
HUSL.

Curaanu3aTopbl OBIBAIOT JIBYX THIIOB:
- 6e3 nunnukartopa (puc.1.37). Manometp bypnona u Oumeraminueckas KOMIICH-
causi, KOHTaKThI: 3 MHKpOBBIKIIOUaTess (1 aBapuiiHBIN; 2 BBIKIIOYATENIS OCTa-
HOBA);

| | Puc. 1.37
J Curnanuzarop 0e3 HHIUKaTOpa

- ¢ uaaukaropom (puc. 1.38). Manometp bypaoHna u 6umeTtamuinueckas KOMIICH-
calys, KOHTaKThl: 3 MUKpoOBbIKIIOUaTes (1 aBapuifHbIN; 2 BBIKJIIOYATENS] OCTa-
HOBa), mmKana nHaukaTtopa: -0.1..0.02-0.9 ornocurensno MIla.

Puc. 1.38
Curnanuzarop 0e3 HHIUKaTOpa

IIpuBoa BBIKJIIOYATEIA

OnHUM M3 TJIABHBIX 3JIEMEHTOB BBIKIIOUYATENS SIBIASETCSA MPUBO/I.

[TpuBoABI BBIKITIOUATENEH 00ECIEeUYMBAIOT YIIpaBiIeHUE BhIKIIOYaTeIeM —
BKJIIOUEHUE, YACPKAHUE BO BKIIFOYEHHOM IIOJIOKEHUU U OTKIIOYeHue. Bai npu-
BOJIa COCIMHAIOT C BAJIOM BBIKIIFOYATENIsl CUCTEMOU pblyaroB U Tir. IIpuBox BbI-
KJII0YaTeNsl JOJKEH 00ecreurnBaTh HEOOXOAUMYIO HaJ€KHOCTh U OBICTPOTY pa-
00ThI, @ TIPU ANEKTPUUECKOM YIPABICHUM — HaWMEHbIIEe MOTPEOJICHUE JIeK-
TPOSHEPIUH.

B 3i1era30BbIX BBIKIIOYATENS IPUMEHSIOT 1BA TUIIA IPUBOIOB!

[Ipy>XUHHBIN IPUBOL:

e AKKYMYJIITOPOM JHEPIUHU SIBJISIETCS. KOMIUIEKT BUHTOBBIX LUJIMHIPHU-
YECKUX IPYKUH

e  YIPABILIOIIUM OPraHOM SIBIIIETCS KMHEMAaTUYeCKas CUCTEMa pblua-
r'OB, KyJIJaUKOB U BaJIOB.
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[Ipy>XMHHO-TUIPABIUYECKUI TPUBO:
- AKKYMYJIITOPOM DHEPTHH SIBISETCS KOMILUIEKT TapEIbUaThIX MPYKUH
- YIIPABISIOIIMM OPTAaHOM SIBJISIETCS] THIPOCUCTEMA.

JIOCTOMHCTBA M HEIOCTATKH 3JIera30BbIX BbIKJIIOYATE e
K 0CHOBHBIM IOCTOMHCTBAM 3JIETAa30BbIX BBIKJIIOYATENECH MOKHO OTHECTH:

- B3pb1BO- 1 0’kapo0e30MmacHOCTb;
- BeicTponelicTBiEe U IPUTOTHOCTD JJ1s1 paOboThI B Mto0oM 1ukie AlIB;
- BO3MOXHOCTh OCYIIECTBICHUSI CUHXPOHHOIO PAa3MbIKAHHMS KOHTAKTOB HEIO-
CPEACTBEHHO IEpe.l MEPEX0I0M TOKA YEPE3 HYIIb;
- Bricokas oTkitouaronias CnocoOHOCTh PU 0CO00 TSIKENTBIX YCIOBUSX OTKIIIO-
YeHUs (OTKIIOUCHUE HEYAAUIEHHBIX KOPOTKHUX 3aMBbIKAaHHUU U JIp.);
- HapéxHoe oTKII0UYEeHHE EMKOCTHBIX TOKOB XOJIOCTBIX JUHHMH;
- Manblii U3HOC JyTrOracUTENbHBIX KOHTAKTOB;
- JIErkuii 1OCTyM K JyroracuTeIsiM U IPOCTOTA UX PEBU3UH;
- OTHOCUTEIHLHO MaJIbIi BeC (B CPAaBHEHUU ¢ 0AKOBBIMHU MACJISTHBIMH BBIKJTFOUATE-
JISIMH )
- Bo3aMOXHOCTB co3/1aHus cepuu ¢ YHU(DUKAIMEH KPYITHBIX Y3JI0B;
- ITpurogHOCTH 1711 HAPY>KHOU U BHYTPEHHENW YCTaHOBKH.

DJ1era3oBbl€ BBIKIIOYATEIN UMEIOT CIEAYIOIINE HEIOCTATKU
- Beicokas Temriepatypa CHUKEHHUs 3ierasa (rpu aasieHuu 1,5 Mna ona coctas-
nsier Bcero 60C). Takum o0Opa3om, B 3JIEra30BbIX BBIKIIOYATEISAX C BBICOKHUM
JABJIGHUEM TacsIiel cpeabl HEOOXOIUMO MPETyCMOTPETh aBTOMATHYECKHE I0-
JOTpEeBaTENY;
- HeoO6xoauMocTh B HaW4YWU yCTPOWCTB JIs HAIOJHEHUs, NEpeKauuBaHUs U
ouncTtku SFg;
- OTHOCUTENBHAS CJIOKHOCTh KOHCTPYKIIMHU PsAJia A€Talel U y3JIOB, a TAKXKE He-
00XOAMMOCTh IPUMEHEHUS BHICOKOHAIEKHBIX YIJIOTHEHUH;
- OTHOCUTENBHO BBICOKAsi CTOMMOCTh JIyTOTacsIel Cpeibl U BBIKJIIOYATENS B 11€-
JIOM.

IIpousBoauTE M 3JIera3oBbIX BbIK/JIKYATE I

Benymue 3apyoexxHbie GUpMbl TPAKTUUYECKUA TOJHOCTHIO TEPEluid Ha
BBIITYCK KOMIUIEKTHBIX PacHpeIeIUTEIIbHBIX YCTPOUCTB € AJIEra30Boil U30IsIUEN
(KPYD) u smera3oBbiX BBIKJIIOYATENEH JI1 OTKPBITHIX paclpeaeTuTeIbHbIX YCT-
poiicTB Ha Kiacchl HanpsbkeHus 110 kB u Boimre. Yncno kpynHEWmnx npou3Bo-
JUTENIe BBICOKOBOJIBTHBIX 3JIETA30BBIX BBIKJIIOUATENEH SIBISETCS OTHOCUTEIBHO
HEOOJBIINM, YTO OOYCJIOBJICHO CIUSHUSAMHU M TOTJOIMICHUSMH (HUPM, KOTOpHIE
obutn pousBeAeHbl B 1980-2000x rogax. OCHOBHBIMH TPOU3BOJIUTEISIMU BbI-
KIIIOUaTeNIe NI ceTel rmepenayu u pacupeaeneHus sipisiorcs ABB, Siemens,
Areva T&D, Bectunrays, Toshiba, Mitsubishi, mocieaHue mpeacTaBieHbl B OC-
HOBHOM Ha pblHKax IOro-BocTounoir Asuum, Amepuku n ABctpanuu. Jns pac-
npeaenuTeNnbHbIX ceTedt 10 40 kB MoxHO BhImEenuTh Tak ke Schneider Electric
(Merlin Gerin) u Eaton.
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DnerazoBble BBIKJIIOYATEIN U3TOTABIMBAIOTCS B PA3JIMYHBIX UCIOJIHEHU-
ax: qis npumenenus B KPY (na nanpsbxenne no 40 xB) wnu B KPYD (Ha Ha-
npsbkerue 10 800 kB), nns Hapyxxno# yctanosu B OPY (na Hanpsixenue 1o 500
kB).

Yro xacaercsa Poccuu, To ypoBeHb pa3paboTOK 3J1€Tra30BOro 0060py1oBa-
Hus B Poccun npubnamxaeTcs K JIy4IlIMM MUPOBBIM 00pasiiaM, 0COOEHHO TeX, KO-
TOpbIE BBINIOJHEHBI B paMKax MEXIyHapoAHbIX mpoekToB: BOU — Kopeiickuii
anekTpoTexHojgornyeckuit uHCTUTYT (Pecnybnuka Kopes); BOU — «Kpomnron
I'pur3y (Munus); HUNBA-«Xenm» (Pecnybnuka Kopest); BOU — «CamcyHr»
(Pecnybnuka Kopes). Boicokuil Hay4dHbI MOTEHIMAN, JJIUTEIbHBIM ONBIT YyC-
NenrHo paboThl B 00JIACTH 3JI€Ta30BOM anmmaparypbl MO3BOJISIIOT CO37aBaTh CO-
BpEMEHHOE BBICOKOA()(PEKTUBHOE KOMMYTAllMOHHOE 000PYI0BaHHUE.

Ha cerogns o0beM mpogaku Ha POCCUMCKOM PBIHKE 3apyOeKHOM 3iiera-
30BOH ammapaTypbl HO-MPEKHEMY MPEBOCXOJUT 00BEM MPOJAX OTEUECTBEHHBIX
anmapatoB. [IponzBoauTessiMu 3era3oBbIX BbIKItoUaTeneit mia cetet 35-330 kB
spisitorest 3A0 «Oueproman» (ExatepunOypr) — Ypamnekrporsokmaiiy, OAO
BO "Onektpoanmapat”, 3A0 «33TKOH». Dnera3zoBbie BBIKIIOYATEIN JJIs Ha-
npsbkenus 10(6) kB 8 CHI' ne nmpousBoasTcs.

JJierazoBble BBIKJIOYATEJU Ha HanpsxeHue 10 40 kB
nJisa npumenennsi B KPY

B nacrosimee Bpems B crpaHax CHI' cepuiitHOe pOWU3BOACTBO 3JI€ra3o-
BBIX BBIKJIIOUATEJIEH 3TOr0 TUMA HE HallaxkeHO. OMnbITHbIE 00pa3iibl BBIKIIOUATE-
nel cepun VF Mpou3BOAMINCH 10 JntieH3un prupmbl ABB Ha MockoBckom 3aBo-
ne «NEKTPOLIUT.

Jlsisi 0OOBEKTOB SHEPIreTHKH, U B MEPBYIO OYEPEb AJIs DJIEKTPOCTAHIIHM,
HauOosblIee pacnpocTpaHeHue B ctpanax CHI' momyuuium siera3zoBbie BBIKITIO-
yatenu Ha HanpspkeHue a0 40 kB cepum VF, HD4 (ABB), ORTHOFLUOR FPX
(Areva),_LF (Merlin Gerin).

DnerazoBble BBIKIKOYATEIN TaK K€ IIUPOKO MPUMEHSIOTCS B IPOMBIII-
JICHHOM PHEpreTUKe Ha MPEANpHUATUAX HePTera3oBOW U XUMUUYECKOW MPOMBIIII-
JeHHOCTU. BhIKItouaTenu noctynaroT Ha OOBEKThl KaK MPAaBUIIO B COCTABE IIKa-
¢oB KPY wmin KOMIUIEKTHO ¢ TE€XHOJIOTHYECKUM OOOPYAOBaHUEM, 3aKylNacMbIM
3a pyOeKoM.

Boixinwouarteaun 10(6 kB) cepun LF (Merlin Gerin)

Brikmouatenu cepun LF (puc.1.39) - TpexdasHbie BbIKIIOUATETN BHYT-
PEHHEW YCTaHOBKH, IPEAHA3HAYEHBI 11 KOMMYTAlMM HOMHHAJIBHBIX TOKOB H
OTKJIIOYEHHUSI TOKOB KOPOTKHUX 3aMbIKaHUI B PACIPEAEIUTENBHBIX dJIEKTPUUECKUX
CeTsIX M cucTemax ajeKkrpocHadxenus 6, 10 kB. O6opynoBanue cOOTBETCTBYET
HopmaM MOK 56 u I'OCT 687.

KOHCTpYKTHUBHO BBIKIIFOYATENb COCTOMT W3 CIEAYIOIIMX 3JEMEHTOB:
KOpITyCca BBIKJIFOUATEII C PACIIONIOKEHHBIMU B HEM TPEMs TOJIFOCAMU, ITPEACTAB-
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JSOIIETo co0oi "cocyn moj JaBiieHueM', 3aroIHEHHBIN 3JIera3oM IoJi HU3KUM
n36bITouHbIM AaBiaeHueMm (0,15 MIla unu 1,5 atM.); MexaHUYECKOro MPUBOJA
tuna RI, Ha mepenHel maHenu KOTOPOIro pacloIOKEHA PYKOSTKA Il PYYHOTO
B3BOJIa MPYKUH U MHIUKATOP COCTOSAHUS NPY>KUHBI U BBIKIIOYATENS; BHICOKO-
BOJIbTHBIX CHJIOBBIX KOHTAKTHBIX IUIONIAJIOK; MHOTOIITBIPEBOTO pazbeMa JJisi
MOJKIIFOYEHHS 1IeNe BTOPUYHON KoMMYyTanuu. Kaxaplii BBIKIIIOYATENb HWMEET
MeMOpaHy 0e30MacHOCTH, IeWCTBHE KOTOPOM 3allHUINAET OlepaTopa MpU MOBBI-
ICHUU JABJICHUSI BHYTPH MOJIIOCA.

Puc. 1.39

Brikmrouarens LF (Merlin
Gerin) ¢ 1Y

U C 3JIEKTPOMArHUTHBIM
IyTheM

JIOTIOTHUTENBHO BBIKJIFOYATEIN 3TOW CEPUM MOTYT OCHAIATHCS: IIaCCH
JUISL CTAllMOHAPHOW YCTAaHOBKH C (PUKCUPYIOIIMMHU YCTPONCTBAMU; MEXaHU3MOM
JUIsl OJIOKMPOBKHU BBIKJIFOYATENS B MOJIOKEHUH "OTKIIFOYEHO" ¢ MOMOIIBIO 3aMKa,
YCTAaHOBJICHHOTO Ha TAHENU YIPaBJICHUS; KJIEMMaMU JIJIsl MOJKIIOYCHUS TaTunKa
JaBJICHUSI, YCTAHOBJICHHBIMH Ha KPBIIIKE KOPITyCa.

[IpuMeHsieMbIil PUHIIMI JAYTOTAIICHUsSI, OCHOBAHHBIM Ha TEXHUKE Bpa-
meHus Oyra U 3¢Q@deKTe TeMrnepaTypHOTro pacllupeHus 3Jieraza, 00ecrneunBacT
HaJIe)KHOE TallleHue JAYTU MPU OTKIIOUYEHUH HOMUHAJIBHBIX TOKOB, B TOM YHCIIE
E€MKOCTHBIX U WHAYKTHUBHBIX, OOJBIINX TOKOB KOPOTKHUX 3aMBIKAaHHUM, a TaKxke
HU3KUM YpOBEHb KOMMYTAIlMOHHBIX TepeHamnpsbkenuit. Kpome Toro, 6e3omac-
HOCTh U HAJEXKHOCTh JKCIUTyaTallud SJIEKTPOYCTAHOBKM TapaHTUPOBAHBI BO3-
MOHOCTBIO OTKJIFOUEHUSI HOMUHAJBHBIX TOKOB MPU HOMUHAJILHOM HAINPSKEHUU
JlaXe MPU HAPYIICHUSX TEPMETUYHOCTH KaMephl BBIKITIOUATENS U HYJIEBOM H30bI-
TOYHOM JIaBJICHUH.
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B naHHOM BBIKIIIOYATENIE BOIUIOUIEH BECH MHOTOJIETHUN ONBIT KOMIIAHUU
B 00JIaCTH TEXHOJIOTHH ramenus ayru. B Boikitouarene LF npuMeHeH npuHIuUI
BpaLIEHUs IYTU B dJIEra30BOU Cpelie U METOJ aBTOKOMIIPECCHH, UTO B KOMILJIEKCE
MO3BOJISIET CO3/1aTh HAWJIYUIINe YCIOBHS JJIA TallleHusl Tyrd. ITO 00ecrneynBaeT
COKpalleHUE MOIIHOCTH NMPUBOJA BBIKIIOYATENS, CHUKEHUE M3HOCA AYroracu-
TEJIbHBIX KOHTAKTOB U, TAKUM 00pa3oM, MOBBIIIAET MEXaHUYECKUN U AIEKTpHUUe-
CKUU pecypc.

OKCIuTyaTanusl BBIKIIIOYATEN TPU HOMUHAJIBHBIX TEXHUYECKHUX YCIOBHU-
X He TpeOyeT 00CIy)KMBaHUSI MEXaHHUYECKOTo NMpuBojAa B TeueHue 10 et win B
teuenue 10 000 uxinoB BO. O6cnyxuBanue ayroracsieid kKaMepbl BBIKIIOYaTe-
751 He TpeOyeTcsl B TeUEHUE BCETO CPOKa IKCILTyaTal|Hy.

Brikmouarenu cepun LF pa3zpaboTaHbl M M3rOTaBIMBAIOTCS C YYETOM
TpeOOBaHUIA [0 OXpaHE OKPYKAIOIIEH Ccpeibl: MaTepuaibl, U30JISIIUOHHBIE U TO-
KOIPOBOASALIME KOMIIOHEHTHI SIBISIOTCS DKOJOTHYECKH YUCTHIMH, 3AMEHSEMbIMU
U MOTYT OBITH MOJBEPKEHBI YTHIIM3ALMU; 3JIera3 MOKeT ObITh U3BJICYEH U3 KaMe-
PBI BBIKJIIOUATENS MOCIIE €ro IEMOHTAKAa U MOBTOPHO MCIIOJIB30BaH IOCIE COOT-

BETCTBYIOIIEH 00pabOTKH.

Tabmuma 1.17. OcHOBHBIE TEXHUYECKHE XapaKTEPUCTUKH JIETA30BBIX
BRIKJTIOYAaTEieu LF

koctH (3 ¢), KA

ITapamerp LF1 LF 2 LF3
HomunuaneHOE Hanpsokenue, kB 10 10 10
OAHOMUHYTHOE HCTIBITATENIbHOE Ha- 42 42 42
MPSHKCHHUE TTPOMBIIIIIICHHOW YacTOTHI,
kB
HcnbiTaTenbHoe HAPSKEHUE TPO30BO- 75 75 75
ro uMIyJibca, kB
Homunanenas vactoTa, I'nl 50 50 50
HomunaneHbIl TOK,A 630; 1250 630; 1250; 2500; 3150

2000
HoMuHanbHBIA TOK OTKIIOUEHUS, KA 25; 31,5 31,5 25; 31,5
HoMuHanbeHbIN TOK 3JIEKTpOIMHAMUYE- 64; 81 81 64; 81
CKOM CTOMKOCTH, KA
HoMuHanbeHbII TOK TEPMHYECKON CTOM- 25; 31,5 31,5 25; 31,5

HomunanbHbIit paboumii UK

O-3mun (0,3 ¢)-

O-3mun (0,3 ¢)-

O-3mun (0,3 ¢)-

BO-3muH (15 BO-3muH (15 BO-3muH (15
¢)-BO ¢)-BO ¢)-BO
Bpewmst pa3mbIkaHHsI KOHTAKTOB, MC 48 48 48
Bpewms otknrouenus, mc 70 70 70
Bpewmsi BKIiItoueHus1, Mc 65 65 65
HomunmansHoe naBienune dierasa, Mlla 0,15 0,15 0,15
Bec, kr 106 128 150
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Brikmrouarenu cepun LF npusoasarcs B nercrsue npusonoMm RI, xoro-
phlii o0ecreynBaeT HE3aBUCHUMOCTb CKOPOCTH BKJIIOUEHHS M OTKIIOYEHHUS OT
oneparopa. Coueranue npusoja RI u ctangapTHOro Moropa-peaykropa odecrie-
YUBAE€T BO3MOYHOCTh JUCTAHUMOHHOI'O YIIPABICHHUS M OCYLIECTBICHHMS IUKJIA
aBTOMAaTHYECKOT0 TOBTOPHOTO BKIFOYEHHS.

OnektponpuBos RI (puc. 1. 40) BkirouaeT B ceds:

- SHEPrOHAKAIUIMBAIOIINI MEXaHU3M NPYKUHHOTO THUIIA;
- ppl4ar py4Horo B3BoJa IPHUBOJA;
- YCTPOMCTBO aBTOMAaTHYECKOTO B3BOJA NMPYKHH C DJIEKTPOABHUraTelIeM, OCylIe-
CTBJISIIOLIIMM B3BOJI MPUBOJA Cpa3y ke IMociie BKIIOUEHHS anmnapara (B TeYeHUE He
oomee 15 c);
- MEXaHUYECKOE YCTPOWCTBO BKJIIOUEHUS M OTKJIIOUEHHS C TIOMOIIBIO ABYX KHO-
MIOK, PACIIOJIOKEHHBIX Ha NEpEIHEN MTaHEelIH;
- DJIEKTPUYECKOE YCTPOMUCTBO BKIFOUEHUSI COCTOUT U3:
- KaTYIIKH BKJIIOYEHUS ¢ OJIOKUPOBKOM OT MHOTOKPATHBIX BKIIOUEHUM;
- DJIEKTPUYECKOE YCTPOMCTBO OTKIIFOUEHUS, UMEIOIIEE OJIHY WM HECKOJIBKO Ka-
TYIIEK OTKJIIOUEHHUSI, KOTOPbIE MOT'YT OBITH CIAEAYIOIIUX TUIIOB:

- KaTyllIKa OTKJIFOUEHUS Ha NMOJavyy HANpsHKEHUS;

- KaTyllka OTKJIIOYEHUS MUHHUMAJIbHOTO HAIPSIKEHUS C PEryJINpyeMOu
BBIJIEP>)KKON BpeMeHH - oT 1 1o 3 c;

- katyuika otkitoueHus: Tuna MITOP ¢ Huzkum norpebieHreM 3Hepruy;
- cueT4yuK 1ukioB B-O;
- KOHTaKT CUTHAJIU3alUU O B3BOJE IPUBOAA;
- UHJIUKATOP COCTOSIHUSA "OTKIIIOYEHO / BKITIOYEHO";
- MEXAaHUYECKHUM YKa3aTellb COCTOSHUS MPYKUHBI.

Tabnuua 1.18. OcHOBHbBIE TEXHUUYECKHE XapaKTEPUCTUKU AiekTporpuBoaa RI

HanmeHnoBaHue napamerpa 3HaueHne mapamerpa
Hanpsxenne Bropuusoii nenu, B ITocr. 220
HomunanbHoe paboyee HanpsHKeHHE KaTyllek [Tocr. 220
BKJIFOUCHMA/OTKIIIOUCHHA, B
HomunanbHbIi pabounii TOK KaTylek BKIIO- 2

YECHUSA/OTKIIIOUCHHA, A

JIBurarens B3BOJ1a IPYKUHBI

HomunansHOE Hanpsixenue, B [Tepem.220/moct. 220
Homunanehslil pabouwnii tuana3ox, B 65%~110%
MomnocTts, BT 600
BpeMmst HakoIIeHUs SHEPTUU NPYKUHBI JIBU- <15
raTesieM, C
MoMeHT py4HOro HakoruieHus sHepruu, H/m 530
HomunanbHoe HanpsikeHne 0JI0K-KOHTaKTa, [Tocr. 220
B
HomuHansHBIA TOK OJIOK-KOHTaKTa, A 10
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Puc. 1.40

Onexrpornpuso RI
BeIxirouarens LF

Boikiawuareaun 10(6 kB) cepun ORTHOFLUOR FPX (AREVA)

Breiknmrouatenu cepun ORTHOFLUOR FPX (puc.1.41) - tpexda3znbie
BBIKJTIIOUATEIN BHYTPEHHEH YCTaHOBKH, NMPEIHA3HAUEHBI ISl KOMMYTallud HOMH-
HaJbHBIX TOKOB U OTKJIFOYEHHUS] TOKOB KOPOTKUX 3aMBbIKAaHUU B pacCTpEEIUTENb-
HBIX 3JIEKTPUUECKUX CETAX U cUcTeMax djekrpocHabxenus 6, 10 kB. O6opyno-
BaHue coorBeTcTBYeT HOpMaM MOK 56 u 'OCT 687.

KoncTpykuus

Beiknroyatenrn ORTHOFLUOR FPX ckoHCTpyupOBaHHBIE ISl TpUME-
HEHUsl BHYTPH MOMEILEHUN U yCTaHABIMBAIOTCA B OTceku sueek KPY.

Brikitouatenb MMeET pasliefbHble IMOJI0CA, NMPUKPEIUICHHbIE K OO0IIei
KECTKOM pame, Ha KOTOPOW TakKe YCTaHOBJIEH NMPUBOIHON MEXaHU3M. DTa KOH-
CTPYKLHS UCHOJB3YeTCs JUIsl TOTO, YTOObI M3rOTaBIMBATh CTAaHAAPTHBIE MOAYJIU
JUISL BBIKJIIOYATENed C OJIMHAKOBHIMU HOMUHAJIBHBIMHU MapaMeTpaMu, HO C pa3-
JUYHBIMU MEXIY(Pa3HbIMU PACCTOSHUIMM.

Kaxnerii momtoc Beikmovatenss ORTHOFLUOR FPX mpencrasisieT co-
O0oli repMeTHYHYI0 COOpKY, KOTOpas OCTaeTCs TepMETHYHOM Ha MPOTSKEHUU
CpOKa CIy>KObI pacrpeieIuTeIbHOr0 YCTPOMCTBAa MPU IKCILTyaTallil B COOTBET-
CTBUU C €r0 MEXaHWYECKUMH U IJIEKTPUUYECKUMHU XapakTepucTtukamu. [loatomy
HECJI0KHOE TEeXHUYECKOEe 0OCITYKMBAHUE OTPAHUYMBAETCS MPOCTHIMU OTEepalus-
MU IO OYUCTKE U CMa3Ke MPUBOJIHOTO MEXaHU3MA.

[Ipu pazpabotke Bbikitouateneit ORTHOFLUOR FPX Obuto cnenano
HECKOJIbKO HOBOBBEJICHUM, TAKUX KaK:
- CHIDKEHHE pabouyuX YCUIMM U dHepronoTpedaeHus (mpuBoa);
- YMEHbILIEHHUE KOJMYECTBA JETalei, UCIOIb3YyEMbIX B PAa3MbIKAIOIIMX KOMIIO-
HEHTaXx.
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Puc. 1.41.

Brikirouarenb
ORTHOFLUOR FPX
(AREVA)

Tabnuua 1.19. OcHOBHbBIE TEXHUYECKHE XapaKTEPUCTUKU 3JIETa30BbIX
Beikirogatesnieii ORTHOFLUOR FPX

ITapamerp FPX
HomunHaneHOE HanpsokeHue, kKB 12
HomunaneHas gactoTa, I'In 50
HomuHansHBIN TOK,A 400; 630; 800; 1250; 1600; 2000;

2500; 3150; 4000

HoMuHanbHBIA TOK OTKIIOUEHUS, KA 16; 20; 25; 31,5; 40
HoMuHanbHbIN TOK 3JIEKTPOIMHAMUYECKONW CTOMKOCTH, KA 64; 81
HomunaneHbIl TOK TepMHYECKOU cTOUKOCTH (3 ), KA 16; 20; 25; 31,5; 40
[uknoB BO, npu HOMMHAJILHOM TOKE 5000
uknos BO, npu Toke K3 20
Homunanbsblit pabounii UK O-3mun (0,3 ¢)-BO-3mun (15 ¢)-BO
Bpemst pa3MbIkaHUsI KOHTAKTOB, MC 50
Bpewms oTkiroueHus, mc 70
Bpewmsi BKIItoueHus1, Mc 50
HomuuansHOE maBienue sneraza, Mlla 0,15

Boikinwuareaun 10(6 kB) cepun HD4/GT (ABB)
Brikitouatenu 3iiera3oBble ¢ NPYXUHHBIM TpuBojgoMm cepun HD4/GT
(puc. 1.42) npenHazHaueHbl JJI1 KOMMYTallud B HOPMaJbHBIX U aBapUIHBIX pe-
KUMaX dJIEKTPUUYECKUX 1erneil Tpéxpa3Horo nepeMeHHoro Toka yactoroit 50 u 60
[' ¢ HanOonbiiuM pabouuM HampsikeHuem a0 12 kB.
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BriknrouaTenu mpegHaszHadyeHbl i1 paboThl B IMKadax KOMIUIEKTHBIX
pactipenenutenbHbiX ycTpoiicTB (KPY) BHyTpeHHE#H yCTaHOBKM COOCTBEHHBIX
HYKJI TETUIOBBIX U aTOMHBIX 3JICKTPOCTAHIUH, a TAaKXKe JIPYTUX dHEPromnoTpedu-

TEJIEN.

Puc. 1.42

Brikirouarenb
HD4/GT (ABB)

Tabnuua 1.20. OcHOBHbBIE TEXHUUYECKHE XapaKTEPUCTUKU 3JIETa30BbIX
BeIkirouateneit HD4/GT

ITapamerp HD4/GT
HomunHaneHOE HanpsokeHue, kKB 12
Homunansnas gactoTa, I'11 50; 60
HomuHnaneHbIl TOK,A 630; 1250; 1600; 2000; 2500; 3150
HoMuHanbHBIHA TOK OTKIIIOYEHUS, KA 20; 31,5
HomuHanbHbIN TOK 3JIEKTPOAMHAMHYECKON CTOMKOCTH, KA 64; 81
HomuHasibHbIM TOK TepMHUUECKO# cTOHKOCTH (3 ¢), KA 20; 31,5

Huxos BO, mpy HOMHHAJIEHOM TOKE

Het nangunix

uknos BO, npu Toke K3

Het nangunix

Homunanbuplit pabounii ki

O-3muH (0,3 ¢)-BO-3mun (15 ¢)-BO

Bpewmst pa3mbIkaHHsI KOHTAaKTOB, MC 45
Bpewms oTkiroueHus, mc 55-60
Bpewms BkirtoueHus1, Mc 80
HomuuansHOE maBienue snerasza, Mlla 0,38
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Boikirouartesaun 35 kB u Bblle 1Jisi IPUMEHEHHUsSI B OTKPBITBIX pac-
npeaeauTebHbIX yeTpoiictBax (OPY)

3A0 «Iuepromann (ExatepunHOypr) — YpaadaeKTpoTszKMann»

Boikiouartesanb 6axkoBblii cepun BI'B-35

Briknrouatens snerazoBelii 6akoBeii BI'b-35 (puc. 1.43) — HapyxHo#
YCTAaHOBKHM TMpeJHAa3HA4YeH JJIi KOMMYTAllMHM 3JEKTPUYECKUX Lened Mpu Hop-
MaJbHBIX U aBapUHHBIX pEXKUMax, a TaKkKe NI paboThl B CTAHIAPTHBIX IIUKIIAX
npu AIIB B cersax Tpexdaznoro nepemenHoro toka yactoroi 50 u 60 I'ry ¢ HO-
MHHAJIBHBIM HanpspkeHueM 35 kB.

CTPYKTYPA YCJIOBHOI'O ObO3HAYEHUA

BI'bEX-351I*-12,5/630 X1,

20e B — svixntouamens, ' — anecazosviil, b — ycnosnoe 06o3nauenue KoH-
CMPYKMUBHO20 UCNOIHeHus (bakosviti); X — ycio6Hoe 0O03HaAUeHue 31eKmpo-
MACHUMHO20 Npueooa (3 — INeKMPOMASHUMHBIL NOCMOAHH020 moka, I —
INEKMPOMACHUMHDBILL NEPEMEHHO20 MOKa);, 35 — HOMUHAbHOEe HanpsaxceHue, KB,
II* - kamezopus no O1uHe Nymu ymeyku HeulHel U30JAYUU 8 COOMEEMCMBUU C
T'OCT 9920-75; 12,5 — nomunanvhwlii mox omxatoyerus, kA; 630 — nomunans-
noii moxk, A; X — xaumamuuecxkoe ucnoanenue no 1'OCT 15150-69 u I'OCT
15543-70 (VX unu T),; I — kameeopus pasmewernuss no I'OCT 15150-69.

Tabmuma 1.21. OcHOBHBIE TEXHUYECKHUE XapaKTEPUCTUKH JIETA30BOTO
BbIKtOUaresst BI'b-35

IHapamerp BI'b-35

Homunanbnoe HanpsixeHue Uyoy, KB 35
HauoOousibiee pabouee Hanpsixenue Uy ,, kKB 40,5
HomuHanbHBIHA TOK Ljion, A 630
HomuHansHBIA TOK OTKITIOUESHUS om0, KA 12,5
HomuHaibHOE OTHOCUTEIBHOE COJIEpKaHUE allepruoAUYECKOI COCTaBIISIO- 32
e, %, He Oojiee
Cos Toka Harpy3Ku 0,91
[TapameTppl CKBO3HOIO TOKa KOPOTKOTO 3aMbIKAHMS:
- HanOOJILLINH MUK (TOK 3JIEKTPOIMHAMUYECKON CTOMKOCTH), KA 35
- HayY. ICKCTBYIOIIIEE 3HAUCHUE MTEPUOINYECKON COCTABIISIONICH, KA 12,5
- TOK TEPMHUYECKON CTOMKOCTH, KA 12,5
- BpeMsl POTEKAHUSI TOKA TEPMUYECKOM CTOMKOCTH, C 3
[TapameTpsl TOKa BKIIIOUEHUS, KA: 35
- HauOOJILIINH ITHK 12,5
- HaYaJIbHOE JICHCTBYIONIEE 3HAYEHUE NMEPHOIUYECKON COCTABIIIONIEH

OTtkirouaeMplii EMKOCTHOW TOK OJIMHOYHOM KOHACHCATOPHOM O6atapeu, A He 6osiee 600
OTKi1r04aeMbIi TOK HAMAarHUYMBAHMSI HEHArpY>KEHHBIX TpaHC()OpMaTopoB, A 0,24..6,5
CoOCTBEHHOE BpeMS OTKIIOUCHHUS torg, C 0,04+0,005
[TostHOE BpeMst OTKITFOUEHUS torey T ty, C 0,065+0,01
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[Tponomxenue Tabauisl 1.21

MunumanbHas OectokoBas naysa npu AllB, ¢ 0,03
CoOcTBeHHOE BpeMs BKIIIOUEHUS, ¢, HE Oojiee 0,12
Pa3HOBpeMEHHOCTD 3aMBIKAHUS M PA3MBIKaHNsI KOHTAKTOB IIOJIFOCOB IPH BKIIIO- 0,01
YEeHHUU M OTKIIIOUCHHH, C, He OoJiee

N36pITOuHOE MaBnenue 3anoaHeHus aierazom npu 20C, Mlla 0,45+0,02
N30bITOYHOE AaBiieHKEe PeIBAPUTENIbHOM CUrHANIM3AaUK 00 yTeUuKe aJiera3a npu 0,33
20C, Mlla

N36pITOUHOE MaBNeHe aBTOMAaTUYECKOW MOJa9l KOMaHAbl Ha OJIOKMPOBKY WITH 0,3

OTKJIFOUEHHUE BBIKJIIOYaTeNsl (MUHUMaIbHO JoIycTuMoe 3Hadenue) npu 20C,
Mlla

Jlivna nytu yreuku BBoJIoB, cM (1o 'OCT 9920 - 11 kareropuu 3arpsi3sHeHus) 105

HomunanbHOE HanpsiKeHUE 3IEKTPOMAarHuTOB YIIPaBICHUS:

- IIPY IUTAHUH ITIOCTOSTHHBIM TOKOM, B 110 nm
220

- IIpY IUTAHUH [IEPEMEHHBIM TOKOM, B 220

[ToTpebnsiemblii TOK (ycTaHOBUBLIEECS 3HAUEHUE) 3JIEKTPOMArHu-ToB, A, He 60-
aee:

- Brmoyvarotero rpu U=220 B (mpu U=110 B) 50 (100)
- otkirovarotero npu U=220 B (mpu U=110 B) 2,5 (5)
Macca BBIKJIFOYaTeNs ¢ IPUBOJIOM, KT 815
Macca sierasa, Kr 4

KonctpyktBHO  BBIKIIOUarenb cepun  BI'B-35  cocrour  wm3:
- IIECTH BBICOKOBOJBTHBIX KOMOMHHMPOBAaHHBIX BBOJOB (CO BCTPOEHHBIMHU
TpaHchopMaTopamMu Toka). BBOIbI ciy:kat [isi MOACOEIMHEHUS BBIKIIOUATENS K
IIMHAM PaCIIPEIEIIUTENIbHOIO YCTPOUCTBA. BBOA COCTOUT U3 JIMTON SIIOKCUIHOU
BTYJIKM C KOHTaKTHBIM CTepKHEM, (papPopoBOil MOKPHIIIKK U MOMEHICHHBIX B
KOJINak TpaHcopmaTopoB Toka. B 30He pacnosnokeHus TpaHcpopMaTOPOB TOKA
LHUAJMHAPUYECKAs] IOBEPXHOCTh AMOKCUIHOW BTYJIKH MUMEET METANIMYECKOE I10-
KpBITHE, HA BEPXHEH 4YAaCTH KOTOPOrO YCTAaHOBJIEH 3KpaH. lIokpeiTHE M 3KpaH
UMEIOT noTeHuan 3emiu. [IpoctpancTBo mMexay BTyiakol u dapdopoBoit mo-
KPBIIIKOM 3aIll0JHEHO BUHUIIOIOM M C IMOMOIIBIO MPOKIIAI0K, HAKOHEYHUKA 3a-
repMETU3UPOBAHO OT OKpy:katomieil cpeanl. TpanchopmaTopsl TOKa pacKIMHEHbI
KIIMHBbSIMU C PE3UHOBBIMU MpOKJIagkamMu. PIaHIEBON YaCThO BTYJIKH BBOJ Kpe-
nUTCs K 0aKy ¢ IOMOILBIO OOJITOB:

- ra3oIuIOTHOTO QJIFOMUHHEBOIO CBapHOIO Oaka C
pa3MEIEHHBIMU BHYTPU JYTOracUTENIbHBIMH ycTpoMcTBamu Tpex (a3. bak 3a-
IIOJIHAETCS HAa 3aBOJE-U3TOTOBUTENE 3JIEra3oM, COOTBETCTByrommM TV 6-02-
1249. [laBnenue 3amonHeHus, npuseneHHoe k 20°C, yka3aHO B TEXHHMYECKUX
naHHbIX. BHyTpH, Ha 1HE 0aka, 3aKpeIIeH TKaHEeBBI MEIIOK C aJIcCOPOEHTOM, KO-
TOPBIN MOTJIOMIAET KaK BO3MOXHYIO BIIary, Tak M ra3oo0pa3Hble MPOIYKThI pas-
J0XeHUs1, o0Opa3yroluecs Ipu ropeHuu ayru. i 3amnonHeHus 0aka 3jerasoM u
€ro OMOPOYKHEHHUSI CIIYKUT KIIalaH;
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- KOHTaKTHO-MEXaHUYECKOT0 YCTPOMCTBA, KOTOPOE COIAEPKHUT H3OJISILH-
OHHBIE TUCKH, KECTKO 3aKPEIUICHHbIE C TOMOIIBIO OOJNTOB M CTOMKU Ha KOpITy-
ce. Kopnyc 3akperien Gonrtamu Ha (uanue Oaka Bbikitouarens. Ha nuckax
pa3MeIleHbl MIECTh IYyTOracUTENIbHbIX KaTYyIIeK M HEMOABM)XHbIE KOHTAKThI (I10
JIBE€ yTOraCUTEIbHBIX KaTYIIKH U JIBAa HEMOJBWKHBIX KOHTAKTa HA KaXIbIA I10-
moc). HenmoaBukHbIE KOHTAKThl COCTOSIT M3 OCHOBAHMS, HA KOTOPOM 3aKperuie-
HbI MOANPYKUHEHHBIEC JaMelH, MPUYEeM JlaMelli CHaOKEHbI TYyTOCTOMKUMH Me-
TaJUIOKEPAaMUYECKUMHU HanalkaMu. HenmoaBHWKHbIE KOHTAaKThl IIMHAMHM COEIHU-
HEHBI C HI)KHUMHU KOHIIAaMHU BBOJOB. Ha riiaBHOM Bany 3akpernuieHa U30JS1HUOH-
Hasl TpaBepca, HeCyllas Ha CBOMX KOHIIAX, pacloJIOKEeHHBIX noa 120°, moaBux-
HbI€ KOHTAKThl TPEX MOII0COB. [10BM)KHBIE KOHTAKThl CHA0KEHBI HAKOHEYHHUKA-
MM U3 JyTOCTOMKON METAJUIOKEPAMUKHU.

['1aBHBIN Ban yCTaHOBJIEH B KOPIYCE€ Ha MOAIIMIHUKAX KAYEHUS U YII-
JIOTHEH YETBIpbMs MaHkeTaMu. Kpome Toro, 1jisi yCUiIeHHUs YIJIOTHEHUS B KOp-
IyCE HMMEETCS MOJOCTh, 3AMOJHEHHAs KUIAKOCTBIO IOJUMETHIICHIOKCAHOBOM
[IMC-200. Tlonoctb 3akpbIBaeTCs MPOOKOH. Y3en KpersieHus U YIJIOTHEHHS
IJIaBHOT'O Bajla yCTaHOBJIEH Ha ¢uiaHie. HapykHas yacTh Baja, ¢ 3aKperieHHbIM
Ha HEW TJIABHBIM pPblYaroM, COEJMHEHA C MEXaHU3MOM, pPAaCIOJ0KEHHBIM B KO-
poOke. MexaHu3M COCTOUT M3 IIABHOTO pblyara, 3aKperjeHHOro Ha rjIaBHOM Ba-
Jqy, TSTW, BCIOMOTAaTEIbHOrO phluara, Oy(epHON MNpyXHUHBI, OTKIIOYAIOIINX
MPYKUH U yIIOpOB. BecriomMorarenbHbIl pblyar TSATOM CBSI3aH C AJIEKTPOMArHUT-
HBIM IIPUBOJIOM;

- DJIEKTPOMArHUTHOIO MPUBOJA, UCIIOJIHEHUE KOTOPOrO BO3MOXHO B TPEX Bapu-
anTax: [II9OM-1 — snekTpoMarHuThl 3aUTaHbl OT UICTOYHUKOB MTOCTOSIHHOT'O OIlE-
paTuBHOrO TOKa; [IOM-2 — 3neKTpOMarHuT BKIFOYEHUS MOAKIIOYAETCS K UCTOY-
HUKY NIEPEMEHHOT0 TOKa (MMEET BCTPOEHHBIN B MPHUBOJI BBHIIPSIMUTEND), & dJICK-
TPOMAarHuT OTKIIOYEHHUS M KOHTAKTOP MOJKJIIOUYEHBI K UCTOYHUKY MOCTOSIHHOTO
Toka; 1IOM-3 - mpuBOA C IUTAaHUEM DJIEKTPOMATHUTOB M KOHTAKTOpa OT MUCTOY-
HUKAa IEPEMEHHOr0 TOKa (B TOM YHCJI€ 3aBUCUMOI0) Yepe3 BCTPOCHHbIE B MPUBOJ]
BBIIIPSIMUTEINH, IPUYEM B 3TOM KOHCTPYKTHUBHOM HCIIOJHEHHWH MPUBOJAA JTOCTHUT-
HYTO COYETAHHWE KA4eCTB, NPUCYIIUX KAK AJIEKTPOMArHUTHBIM MIpHuBoAaM (Mpo-
CTOTa M HAJEKHOCTb), TAK U MPY>KUHHBIM NpuUBOoJaM (aBTOHOMHOCTS). (ITo 3axa-
3y MOTYT KOMIUIEKTOBATHCS NPYKUHHOW PUCTABKOM, MO3BOJISIIONIEN BBITOJIHSITh
ONEpPaTUBHOE BKJIIOYEHUE/BBIKIIOUEHNUE TMPU OTCYTCTBUU MUTAHUS BTOPUYHBIX
1emneit).

Bce npuBOab yKOMIUIEKTOBaHBl aHTHUKOHAEHCATHBIM oOorpeBoMm. I[lo-
JOTpeBaTENbHOE YCTPOUCTBO BBIKJIIOUATENSI COJAEPXKUT JIBA TPyOUaThIX HarpeBa-
tens tuna TOH-71A u 3akperieHo 1o JHUIEM 0aka B CIIEMAIbHOM KOpITyCe.
KoHubl mpoBofoB HarpeBateseil 3akpbIThl Oycamu, 3a0aHAaKUPOBAHbBI CTEKIIO-
TKAaHBIO U BBIBEJICHBI Yepe3 TpyOy Oaka B KJIeMMHYIO0 KopoOky. Harpesatenu Ha
HanpsbkeHne 220B coenuHsS0TCS MapaiienabHo, a Ha HanpsbkeHue 127 B - mo-
CJIE0BATENBHO.
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Brikmouatens BI'B-35 cHaOxeH eBpOneHCKUM 3JIEKTPOKOHTAKTHBIM
CUTHAJIM3aTOPOM IUIOTHOCTH 3JIera3a. DJIEKTPOKOHTAKTHBIA CUTHAJIA3ATOpP JaB-
JICHUSI COEJIMHEH C TOJOCThI0 Oaka yepe3 KianaH aBTOHOMHOW TepMeTH3aluu.
Curnanuzatop cHaOXeH YCTPOWCTBOM TeMIEpaTypHOM KOMIIEHCAlluh, aBTOMa-
TUYECKU TPHUBOMASIIEH TMOKa3aHWsl AaBleHHs K Temmeparype mitoc 20° C, 4uto
(daxTuyecku odecrneunBaeT KOHTPOJIb YPOBHS MIOTHOCTH diera3a. CUrHaan3aTrop
MMEET IIKaJly CO CTPEJIKOW M JIBE€ Naphl pa3MbIKAIOIINX KOHTAKTOB, YTO MO3BOJIS-
€T BECTU KaK BU3yaJlbHbIA KOHTPOJIb AaBICHUS (TUIOTHOCTH) 3Jiera3a B BBIKJIIOYA-
TeJe, TaK U 1aBaTh NPEAyNPEAUTENBHBIE CUTHAIBI O CHUKEHUH AaBieHus 1o 0,33
MIIa u 0 1OCTHKEHNH MUHMMAaIbHO JonycTtuMoro aasieHus - 0,3 Mlla. Ilpeny-
MpeauTeNbHas CUTHAIU3alus cpabaTbiBaeT TOJIbKO TOI/a, KOTJa MaJIeHue J1aBlie-
HUS BBI3BAHO YTEUKOM 3Jera3a (MOHWKEHUEM €ro INIOTHOCTH).

daxTopkl, obecnieurBarolue HaJeKHOCTh padboThl Bhikitouarenss BI'b-35:
- IpocTasi M HaJAeKHasd KOHCTPYKLMS JYrOTacHTEIBHOTO YCTPOMCTBA;
- BCEro OJIHO IMHAMHMYECKOEe YIJIOTHEHHUE (Ha LIEHTPaJIbHOM IMOBOPOTHOM Bally)
- IIPUMEHEHA CHUCTEMa W3 YETBIPEX MAHXKET U «KUIKOCTHOIO 3aTBOPaA»;
- pacrmoyIoKEHHOE O/ THUIIEM 0aka YCTPOMCTBO MOJOTPEBA BRIKIIOYATES, JIe-
JAIOIIEE BO3MOXKHBIM JKCIUTyaTallMW BBIKJIIOUATENS B YCJIOBUSAX TEMIIEPATYPHI
OKpy:karomiero Bozayxa jo -60°C;
- €BPONICUCKUN CUTHAJIN3ATOP IJIOTHOCTH BJIerasa.

Puc 1.43.

Brikarouarens 0aKOBbBII
cepuu BI'b-35
3A0 «3Ouepromarn»

OcHoBHBIE JOCTOMHCTBA BhIKIOYaTeist BI'b-35:
- TIOJTHAS 3aBOJICKasi TOTOBHOCTD, MO3BOJISIONIAS 00€CTICYUTh IIPOCTON U JJOCTa-
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TOYHO OBICTPBIM MOHTaXX BBIKJIIOUATEIISI BMECTE C MPEIBAPUTEILHO 3alI0JTHEHHBIM
710 paboYero JaBJICHUS DJIETa30M;

- IPUMEHEHHUE B BBIKJTIOUYATENIE TIPOCTHIX U HAJEKHBIX (BCIEICTBHE MUHUMAIBLHO
BO3MOJKHOT'O KOJIMYECTBA MOJABHKHBIX JIEMEHTOB) JIyTOTaCUTEIIbHBIX YCTPOMCTB,
paboTaroNMX HAa OCHOBE MCIOJIb30BAHMS MPUHIIMIA BPANIEHUS JJICKTPUYCCKOU
JyTY B MAarHUTHOM T0JI€, CO3/]JaBa€MOM MPOTEKAIOIIUM Yepe3 Hero TokoM. [Ipu-
MEHEHHE 3TOr0 croco0a raiieHus YT rapaHTUPYET OTCYTCTBUE MEpEeHaIpsiKe-
HUN JaXke MPU OTKIIOUYCHUHN MaJIbIX MHAYKTUBHBIX TOKOB, KPOME TOTO, MPOBE/IEC-
HUE OIepalu OTKIIIOYeHHUs 0€3 MOBTOPHBIX MPOOOEB €MKOCTHBIX TOKOB 110 630
A;
- OoJIbIIIME MEXaHUYECKHE U KOMMYTAIMOHHBIE PECYPChI, 0OeCIIeuynBaroIue mpu
HOPMaJIbHBIX YCIOBUSX DKCILTyaTalnu paboTy BhIKIOYATENss 6€3 peMOHTa B Te-
YEHUE BCETO CPOKA €ro CIIYKObI;

- TApPaHTUPOBAHHBIN MOHWKECHHBIM YPOBEHb €CTECTBEHHBIX YTEUEK dJjieras3a, uTo
JIOCTUTAETCsl 32 CUET MPUMEHEHHUs B BBIKJIIOYATENIC €IMHCTBEHHOrO JUHAMUYe-
CKOT'0 YIUIOTHEHUS C <OKHJIKOCTHBIM 3aTBOPOM» M BBICOKOTEXHOJIOTMYHOTO aJTIO-
MHUHHEBOTO CBapHOro 6aKa;

- BBICOKas JKCIUTyaTallMOHHAs HAJIeKHOCTb BBIKIIOYATEIIS, XapaKTepuzyemas
TEM, UTO JaXke B CIy4ae CHUKEHUS N30BITOYHOTO JABJICHHS dJiera3a JI0 HyJs BbI-
KJIIOYaTe)Ib B COCTOSIHUU BBIJICPKUBATH JJIMTEIIHLHOE BO3JCUCTBUE HAIPSIKCHUS
52 kB u oTkir04aTh TOKM Harpy3ku 10 630 A;

- TIOJTHASL B3PBIBO- M TI0’Kap0O0E30M1acHOCTb.

Brikiarouaresan cepun BI'T-110, 220

OnerasoBble BhIKIIOUaTenu cepur BI'T komonkoBoro Ttuma (puc. 1.44)
MpeAHa3HA4YeHbl JUIi KOMMYTAlMHM 3JEKTPUYECKUX LENEH MPU HOPMAIBHBIX WU
aBapUilHBIX peXuMax, a Takxke Jig padotsl B ukiax AIIB B ceTsx TpexdaszHoro
nepeMeHHoro Toka 4actorsl 50 I'i ¢ HoMuHaNbHBIM HanpspkeHueM 110 u 220 xB.

OnerazoBble BbIKIOYaTenu cepur BI'T cooTBeTCTBYIOT TpeGoBaHUSM
I'OCT 687-78 «BpIkimtouarenn MepeMeEHHOTO TOKa Ha HanpspkeHue cebimie 1000
B. OGuine TeXHuYecKue yCIoBHsI.

BI'T npeana3zHayeHbl AJi SKCIUTyaTallud B OTKPBITBIX U 3aKPBITHIX (ce-
pust BI'T3) pacnpenennTenbHbIX yCTpOMCTBaX B palloHaX ¢ YMEPEHHBIM U XO-
JTOoAHBIM KauMaToM ( 1o MuHyc 55°C) pH ClIeAYIOMMUX YCIOBUAX:

OKpy’Karouiasi cpefia — HEB3phIBOONIACHAs, HE COJEp Kallasi arpeCCUBHBIX
ra3oB M MapoB B KOHLEHTPALMAX, pa3pylIaOMINX MeTauibl U u3omsuuo. Conep-
XKaHue KOppo3noHHO-aKTUBHBIX areHToB 1mo ['OCT 15150 (ayst atmocdeps! Tuna
1D);

BepxHee padouee 3HAYCHUE TEMIIepaTypbl OKPYKAIOIIETO BBIKIIOYATENb
Bo3nyxa cocrasiusier 40°C;

HIKHEee pabouee 3HAYEHUE TEMIIEPATypbl OKPYXAIOLIEro BBIKIIOYATENb
BO3J1yXa COCTaBJISET: IS KIIMMaTU4YecKoro ucnognenus Y 1* - munyc 40°C, mis
ucnonHenus XJI1* - munyc 55°C;

84



roJIoJie]] ¢ TOJIIMHON KOpKU JbJa 10 20 MM M BETpe CKOPOCThIO A0 15
M/C, a pU OTCYTCTBUU T'OJIOJIEAA - MIPU BETPE CKOPOCThIo 10 40 M/C.

Puc. 1.44.

Brixmrouarens
BI'T-110
3A0 «Quepromarn»

YceTpoicTBO M NPUHIMI AeHCTBUA BbIK/JI04YaTeneil BI'T

Onera3oBble BbIKIOuaTeau cepuu BI'T mpeactaBisioT coOoM AIeKTpH-
YECKHME KOMMYTAIIMOHHBIEC amlmapaTrbl BHICOKOTO HAIpPSIKEHHUs, B KOTOPBIX Tacs-
el 1 U30JIMpYIOIIe cpenoi sBisieTcs: 3jera3 (KIMMaTU4ecKoe HCIOTHEHUE
VY1), mubo cMmeck razoB - aineras + rerpadropmeran (CF4), nis KIuMaTudeckoro
ucnonHenus XJI1 - cmech razos (d1eras + TerpadTopmMeTan).

EctecTBeHHBIN ypoBeHb yTeuek aierasa — e 6oinee 0,5% B roa.

Brikmouatens BI'T-110 cocTouT U3 Tpex yCTaHOBJIEHHBIX Ha oOuIeH pa-
M€ TOJI0COB, KaXIblil U3 KOTOPBIX COCTOUT M3 OIMOPHOIO HU30JIATOpA, Ayroracu-
TEJIBHOTI'0 YCTPOWCTBA C TOKOBBIMHM BBIBOJIAMH, MEXAHU3MA YIPABJIEHUS C U30JI5-
HMOHHOU Taroil. Iomoca (KOJOHHBI) 3alOJIHEHBI 3Jiera3oM (Ta30BOM CMECHIO),
MEXaHWYECKHU CBSI3aHBI APYT C APYTOM U YIPABISIOTCS OJHUM NPYKUHHBIM MPHU-
BojoM tuna I[IIpK.

B »snerazosom Beixkiarouatesie BI'T-220 ka)kablii HOJIOC UMEET OTICIIb-
HYI0 paMy U YIpaBiisieTcs COOCTBEHHBIM MPUBOJOM, MPUYEM IOJIIOC 3TOTO BbI-
KJIFOYATENs] COCTOMT W3 JBYX KOJOHH, IyTOTaCUTEJIbHBIE YCTPOMCTBA KOTOPBIX
YCTAaHOBJIEHBI HAa CIABOEHHBIX OIMOPHBIX H30JATOPaX M COECAMHEHBI IMOCIEN0BA-
TEJIBHO JBYMs IIMHAMU. /{11 paBHOMEPHOTO pacIpeeeHUs HAIPSHKEHUS O Y-
rOracUTENIbHBIM YCTPOKWCTBAM MapaJIEIbHO K HUM MOJKIFOYEHBI ITYHTUPYIOIINE
KOHJICHCATOPBHI.
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Brixmtouatenu BI'T-110 6a30Boro uCroiaHeHUs ¢ YKOPOUCHHBIMHU 3aBO-
JCKAMH OTMIOPHBIMH METAJNIOKOHCTPYKIUSMH MOJIHOCTHIO B3aMMO3aMeHsIeMbl (I10
MPUCOECIUHUTEIBHBIM U YCTAHOBOYHBIM pa3MepaM) C MaJIOMAaCIIsIHBIMH BBIKITIO-
yatensamu cepu BMT.

CocraBiasomue Boikia04YarTesnei cepuu BI'T

JlyroracuTtenbHble YCTPOWCTBA, YCTAHOBIICHHBIE B MOJIIOCAX (KOJOHHAX)
BBIKJTIOUATENs. DTH YCTPOMCTBA COAEP AT pa3MbIKaeMble IIaBHbIE U CHAOKEH-
HbIE JYTOCTOMKMMHU HAKOHEYHHWKAaMU IYTrOTaCUTENbHBIE KOHTAKTHI, MOPIIHEBOE
YCTPOMCTBO JJisi CO3[]aHusl JABJICHUSI B €r0 BHYTPEHHEW IMOJIOCTH, a Takxke (PTo-
POILIACTOBBIE COILIA, B KOTOPBIX MOTOKH ra3a MpUOOpPETalOT HalpaBieHUe, HE00-
xogumoe st 3¢ pexTuBHOrO ramenus Ayru. Haanopiineas (1oJocTh BHICOKOTO
JaBJI€HUs) U TMOANOPIIHEBAas MOJIOCTU CHAOXKEHbI CUCTEMOM KJamaHOB, MO3BO-
asoux odecneunTh 3PPEeKTUBHOE AYThE B 30HE TOPEHUS TYTU BO BCEX KOMMY-
TalMOHHBIX peXuMax. B BepXHeEl 4acTu IyroracUTesIbHOrO YCTPOMCTBA pacro-
JIO’)KEH KOHTEHHEpP, HAIMOJHEHHbI aKTUBHPOBAHHBIM aJICOPOEHTOM, MOIJIONIAI0-
IIMM M3 Fa30BOM MOJIOCTH BJIATY U MPOAYKTHI pa3iioKeHus rasa. Bo BKIIFOUeHHOM
MIOJIO’KEHUH TJIABHBIE M JyTrOraCUTEIbHBIE KOHTAKThl 3aMKHYTHI. [Ipn oTkmtoue-
HUU CHavaJla pa3MbIKAaOTCA (MpakTUYecku 6e3 AyroBoro 3ddekxra) riaBHbIe KOH-
TaKThl [IPU 3aMKHYTBIX JyrOracCUTEIbHBIX KOHTAKTaX, a 3aTEM Pa3MbIKAIOTCS Y-
rOracUTENIbHbIe KOHTAKTHI. CKOJB3SIIMNA KOHTAKT MEXAY THIIb30M MOPIIHEBOTO
yCTpOiCTBa M TpyOO#l MOJBUIKHOTO KOHTAKTa OCYIIECTBIISIETCS YJIOKEHHBIMU B
ee yriyOiaeHus: KOHTaKTHBIMH 3JIEMEHTaMH, UMEIOIUMU (POpMY 3aMKHYTBIX TIPO-
BOJIOYHBIX CIIUPAJIEH.

[Ipy>xxunnbiii npusox tumna [IIpK ¢ MoTopHbIM 3aBogOM pabouux (1u-
JUHAPUYECKUX BUHTOBBIX) MPYXKHUH, MPEACTABIAIONINI cOOON OTAENbHBIN arpe-
raT, IOMEIIEHHbI B TepMETU3UPOBAHHBIN TpexaBepHbIi mKad. IIpuBon umeer
JIBa AJIEKTPOMArHUWTa OTKJIIOYEHHUS U JIBa OJIOKUPOBOYHBIX YCTPOMCTBA, IpEIHA-
3HAYEHHBIX JUIs1 TPEAOTBPALLICHHUS:

- IPOXOKJICHHSI KOMaH/Ibl Ha BKJIIOYAIOIINI 3JIEKTPOMArHUT:

- IIPY BKJIFOUEHHOM BBIKJIIOUYATEIE;

- IPU HEB3BEACHHBIX MPYKUHAX;

- IIPY MOJI0’KEHUU B3BOSILETO NPYXKUHBI KyJlaKa, IPENsITCTBYIOIIEM BKIOYEHUIO
BBIKJTFOYATEIS;

- MPOXOXKIAEHHUS KOMaH/Ibl Ha OTKIIIOYAIOIIHNE 3JEKTPOMAarHUThl IPU OTKIKOYEH-
HOM BBIKJIFOYATEIE;

- «XO0JIOCTYIO» (IIpH BKJIFOYEHHOM BBIKJIIOUYATENE) AUHAMUYECKYIO pa3pslIKy pa-
00YUX MPYKHH;

- BKJIFOUEHHE JJIEKTPOABUTATENS 3aBOJIA MPYKUH IIPU PYYHOM KX 3aBOJIE.

[IpuBox mpocT B 00CHyXKMBAaHWU W HAJEKEH B SKCILUIyaTallud, YeMy B
HEMaJIOl CTENEeHH CIOCOOCTBYIOT YCTAHOBJIEHHBIE HAa HEM LIETHM CUTHAJIM3ALMU:
«HeucnpaBHOCTh B cuCTEME 3aBoJa IMpyxuH», «He B3BEOEHbI NPYKUHBDY,
«OrmnacHoe CHWKEHUE TeMIIEPaTyphl B IKady» U Ap.
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OTtkiroyaroniee yCTpoMCTBO, YCTAaHOBIEHHOE Ha MPOTUBOMOJIOKHOM OT
npuBoja Topie pambl. OHO COCTOUT M3 OTKJIIOYAIOIICH MPY>KUHBI, CKUMAaeMOM
MPU BKJIFOYEHUHW BBIKIIOYATENSI TITOW, COCAMHEHHOW C HApYXXHBIM pPbhlYarom
KpaifHeil koJoHHBI. [IpykuHa pacrosokeHa B MWIMHAPUYECKOM KOpITyce, Ha Ha-
py>XHOM (hJ1aHIIE KOTOPOro HaxoaAuTcsl OydepHOoe YCTpONUCTBO, MpeIHa3HAUYEHHOE
JUTSL TallleHUs] KWHETUYECKOW SHEPTUU MOABIKHBIX YacTeH W CIyXKalllee YyInopom
(orpaHu4uTEIEM X0/1a) NMPU JUHAMHYECKOM BKIFOUECHUU BBIKITIOUATEIIS.

MexaHu3M yrpaBiieHHs MOI0ca (KOJIOHHBI), pacTo0KEHHBIN B KOPITyCce
1 OMOpHOM H30isiTope. OH COCTOUT M3 YCTAHOBJIICHHOTO B MOJIIUITHUKAX U YII-
JIOTHEHHOTO CUCTEMON MaHXeTa C «CKUJIKOCTHBIM 3aTBOPOMY, IIIUIIEBOTO Baja C
Hapy>XHbIM M BHYTPEHHHM pbluaraMu. BHYTpeHHUI pblyar yepe3 Heperyimpye-
MYIO U3OJIAIIMOHHYIO TATY COSIMHEH CO IIITOKOM TOJBUKHOTO KOHTaKTa. B kop-
MyC ME€XaHW3Ma BCTPOCH KJIallaH aBTOHOMHOW repMeTH3alliH, Yepe3 KOTOPHIM ¢
MOMOIIIBI0O METHON TPYOKU MOJCOCIUHSIETCS CUTHAIM3ATOP JaBIEHUsI, YCTAHOB-
JIEHHBIN Ha paMe BBIKJIFOYATES.

Kiaman aBTOHOMHOM repMeTu3aluu , BETPOCHHBIM B KOPITYC MEXaHHU3Ma
yhpaBieHus mojtoca (KojaoHHbI). OH COCTOUT U3 KOpIyca U MOANPYKUHEHHOTO
KJIalaHa, y3Jia oJICOCIMHEHUSI METHON TPYOKHU CUTHAIU3aTOpa U 3arIyIIKH, yC-
TaHABJIMBAEMOW Ha BpPeMs TPAHCIIOPTUPOBAHMS U TOCJE 3alOJHEHUS Ta30M IpHU
BBOJI€ BBIKJTFOUYATENSI B paboTy.

DNEeKTPOKOHTAKTHBIA CUTHAIU3ATOP JaBJICHHUS, YCTAHOBJICHHBIA HA pame
BhIKITFOUaTesi. CUTHAIM3aTOp JAaBJICHUS CHAOXKEH YCTPOMCTBOM TEMIIEpaTypHOU
KOMIIEHCAIlMU, TPUBOISIIIIUM TTOKAa3aHUs AaBIeHUS K Temmnepatype mitoc 20°C, u
CITYXKUT JIJIs BU3YaJIbHOTO KOHTPOJIS TIJIOTHOCTH 3Jierasa (maaeHus nasienus). Ox
MMEET TPU Mapbl KOHTAKTOB, Pa30MKHYTHIX MPH HOpMaJIbHOM (pabodem) naBiie-
HuU rasa. [lepBas mapa KOHTAaKTOB 3aMbIKaeTCs MPU CHIXKCHUU JABJICHUS dJieras3a
1o 0,34 MIla u30., a razoBoi cmecH - 10 0,52 MIla u36., mogaBas CUrHaa o He-
00XOIMMOCTH TIOTIOJHEHHS ToJitoca. Bropas u TpeThsl mapbl KOHTAKTOB 3aMbIKa-
10TCs Ipu AaBieHuu 3jerasa 0,32 Mlla u36., razosoit cmecu -0,5 MIla u36., 6110-
KUPYS M0JJa4y KOMaH/Ibl Ha JICKTPOMArHUThI YIIPABIICHHUS.

JlocTonncTBa BhIKJIOYaTe el cepuu BI'T
- WCIOJB30BaHUS B COCIMHEHUSX JBOWHBIX YIUIOTHEHHH, a Tak)Ke MPUMEHECHUS
(GKUJIKOCTHOTO 3aTBOpPa» B y3Ji€ YIUIOTHEHUS MOABMIKHOTO Baja. EcTecTBEeHHBIN
ypoBeHb yTeuek - He Oonee 0,5% B TeueHue rojaa - MOATBEPKIACTCS HCIBITA-
HUSMHU KaXXJIOTO BBIKJIFOYATENSl HA 3aBOJIC-U3TOTOBUTEJE MO METOJMKE, MpUMe-
HSIEMOM B KOCMHUYECKON TEXHUKE;

- COBPEMEHHBIE TEXHOJIOTHYECKUE U KOHCTPYKTOPCKHE pEelIeHUs U TMPUMEHECHHUE
HAJIE)KHBIX KOMIUICKTYIOIINX, B TOM YHCJIE€ BBICOKOTIPOUYHBIX HU30JIITOPOB 3apy-
OeXHBIX prpM;

- BBICOKAasi KOPPO3MOHHAS CTOMKOCTh MOKPBITHM, MPUMEHSEMBIX ISl CTaJbHBIX
KOHCTPYKIIMI BBIKITFOUATEIS;

- BBICOKMI KOMMYTAlMOHHBIA pECypC, 3aJaHHbIA JJIs Ka)XJOro Imoiroca, B 2-3
pasa mpPEeBOCXOSIINN KOMMYTAIIMOHHBIN pecypc JIYUIINX 3apyOeKHBIX aHAJIOTOB
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(B pacyeTe Ha KaXK[Iblil MOJIOC), B COYETAHUU C BHICOKUM MEXaHUYECKUM pPECyp-
COM, TMOBBIIIEHHBIMU CPOKAMHU CIIYObl YIIJIOTHEHUN M KOMIUIEKTYIOUIUX o0ecIie-
YUBAIOT MPU HOPMAJIBHBIX YCJIOBHUAX JKCIUTyaTallud HE MEHeEe 4YeM 25-IeTHUM
CPOK CITy>KObI BBIKJIFOYATEIS IO MIEPBOIO PEMOHTA;

- BO3MOKHOCTb OTKJIFOUEHHSI TOKOB HAarpy3ku IpH Hotepe M30bITOUYHOTO JaBiie-
HUs ras3a B BBIKJIFOUATEIE;

- OTKJIFOYEHHE €MKOCTHBIX TOKOB 0€3 MOBTOPHBIX MPOOOEB, HU3KUE IMEepeHaIpsi-
KEHUS;

- HU3KHUI ypOBEHb IIymMa IpH cpadaThIBAHUU BBIKIIOYATENS, COOTBETCTBYIOUINH

BBICOKHUM IIPUPOJOO0XPAHHBIM Tpe6OBaHI/I$IM.

Tabnuua 1.22. OCHOBHBIE TEXHUUECKUE XapAKTEPUCTUKH

BeIkTrouarens BI'T-110

ITapamertp BI'T-110
HomunHaneHOE HanpsokeHue, kKB 110
HomunansHBIN TOK, A 3150
HomMmuHansHBIN TOK OTKIIFOYCHUS, KA 40
HomuHanbsHO€ OTHOCUTENBHOE COAECpPIKAHUE ANEPUOIUUYECKON COCTABJISIONIEH, 40
%, He Ooee
[TapameTppl CKBO3HOIO TOKa KOPOTKOTO 3aMbIKaHUsI, KA
HaunGonpmii nux 102
HauanbHoe aeiicTByrolIee 3HaU€HUE TEPUOTUYECKON COCTABIISIONIEH 40
Tox TepMuyecKoil cToiiKoCTH 40
BpeMmst npoTekanns TOka TEPMHYECKOM CTOMKOCTH, C 3
[TapameTpsl TOKa BKITIOUEHUS, KA
HaunGonpmii nux 102
HauanbHoe aeicTByroIIEEe 3HAUCHUE TEPUOTUYECKON COCTABIISAIOIIEH 40
Cob6cTBEHHOE BpeMsl OTKIIIOUEHMS], C 0.035-0.005
[TonHOE BpeMsi OTKIIFOUEHHS], C 0.055-0.005
MunumanbHas 0ectokoBas naysa npu AllB, ¢ 0.3
Cob6cTBeHHOE BpeMsi BKIIIOUEHHUS, C 0.062-0.018
AOcoroTHOE J1aBJIeHHE ra3a, npuBeneHHoe K mitoc 20°C, MITA (krc/cm2):
JlaBnenue 3anojHeHus (HOMUHAIBHOE)
- DJIera3om 0,5 (5)
- Ta30BOM CMECHIO 0,7 (7)
JlaBieHue npenynpeauTeabHON CUrHAIU3AMY [TPU 3aI0JIHEHUH
- 3JIera3’oM 0,44(4,4)
- Ta30BOM CMECHIO 0,62 (6,2)
JlaBieHue OJIOKMPOBKU (3ampera ONepupoBaHus) MPHU 3all0JIHEHUU
- BJIera3om 0,42 (4,2)
- Ta30BOM CMECHIO 0,6 (6)
Macca rasa, xr
JJIerasa 6.3
l"azoBoli cMmecn:
3JIerasa 4,2
TeTpadropmeraHa 3,5
Tun npuBoa IIPYKWHHBIN
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Boikirouartesiu 3jera3obie KoJ1oHKoBbIe cepun BI'K 220, 500

B Beixmtouatensix cepun BI'K B kauecTBe myroracMTesnbHON W HU30JIM-
pytomieit cpensl ans BI'K-220 ucnonw3ytores snera3 (SF6), a ana BI'K-500 -
cMmech ra3oB (SF6+CF4).

Beiknroyatens BI'K-220 yKOMIUIEKTOBAaH MpPY>KMHHO-THAPABINYECKUM
npuBogom IIIII'B-4 A2T-YXJI1, a Beikmtouarens BI'K-500 - rugpaBindeckum
npuBoaom [II'B-12AT-YXJII.

Brikmouarenu cepun BI'K npeactaBisitor co0oit KOMIUIEKT U3 TpEX Me-
XAaHUYECKH HE CBSI3aHHBIX IPYT C APYTOM IOJKOCOB KOJIOHKOBOTO THUIIA U pacIpe-
JENUTENHHOTO IKada.

Kaxneiii momroc BI'K-220 cocTouT M3 KOJIOHKH, BKJIIOYAIOIICH B ceOs
OJIHOPA3pBIBHOE JYIOTaCUTENIBHOE YCTPOWCTBO, OMOPHBIA H30JISITOP M LIOKOJS C
npuBogoM. KosoHKa ycTaHOBIEHa Ha ILOKOJIE C NPYKUHHO-TUAPABINYECKHM
MPUBOJIOM, oOecreunBaronMM padboTy noicoB Boikitouarens BI'K-220 B mpo-
cTeix omepanusix «O u B» u B cnoxHbIX 1ukiax (B Tom yucie, 0-0,3-BO-20-
BO).

Kaxnpiii momroc BI'K-500 BxirouaeT B ceOst JBYXpa3phIBHOE JYyTrOracu-
TEJIBHOE YCTPONCTBO C KOHJIEHCATOPAaMH i1 PABHOMEPHOIO paclpeieeHus Ha-
NPsHDKEHUS, OMOPHYIO KOJOHKY (appopoBBIX H30JSTOPOB, YCTAHOBIECHHYIO Ha
IIOKOJIE C aBTOHOMHBIM THJPONPUBOJOM, OOECHEUMBAIOUIUM PabOTy MOJIOCOB
BeIkIIrouaresst BI'K-500 B mpocteix onepanusax «O u B» 1 B Cl0XKHBIX HUKIAaX (B
toM uncie, 0O-0,3-BO-60-BO).

IIpuBoga MMEIOT aBTOMATHUYECKYIO CHCTEMY YIIPABICHUS THAPOHACOC-
HBIM arperaTtom s NOJAKAaYKH Macjia B CUCTEMY BBICOKOI'O JABJIEHHUS, YTO IO-
3BOJIIET MOCTOSHHO MOJJEPKUBATh YPOBEHb 3amaceHHoW sHepruu. IIpuBona
MMEIOT CUETYMKH YMclia cpabaThiBaHUM BBIKIIIOYATENS U yKa3aTelb MOJIOXKEHUN
BBIKITFOUATENst «B» 1 «O».

CBs3b MeXIy NPUBOJAMU M KOHTAKTaMU JTYIOTaCUTEIIBbHBIX YCTPOWCTB
OCYHIECTBIISIETCS MOCPEACTBOM HM30JISLUMOHHBIX TAT, MPOXOJSAIINX BHYTPU OIOP-
HBIX M30JATOPOB. Kaxaplii moiaoc cHa0XKeH MHIMKATOPOM IUIOTHOCTH Ta3a s
CUTHAJIM3aLMH O CHY)KCHUU JaBJICHUS.

B pacnpepenurensHoM mikady pa3MemIeHbl AJIEMEHTBl 3JEKTPUUYECKOMN
YacTU CXEM YIPABIICHHS THAPOHACOCHBIMU arperataMy npuBoAOB. [ uaponpuBos
U pacrpeienuTeNbHbli mKaQ cHaOXXEeHbl OCHOBHBIM M AHTUKOHJIEHCATHBIM I10-
JOTPEBAMU U CUCTEMOW aBTOMATUYECKOTO YIPABICHUSI OCHOBHBIM MTOJOTPEBOM.

Broikiouaresapb 3Jera3oBblii 0axkoBblii cepunm BIB-110 (puc.1.45)
umeet npyxuHHbI npuBoa thna IIIIpK-2000CM u BcTpoeHHble TpaHcdopma-
TOPBI TOKA.

Brikitouateny M3roTaBiIMBalOTCS B KIMMATHUYECKUX UCHOJHEHUSX Y 1%,
VYXJI1* u YXJI1. CHaGkeHbl YCTpOMCTBAMU 3JIEKTPONO0TPEBA MOIIOCOB, KOTO-
phI€ IPU MTOHUKEHUH TEMIIEPATYPBI OKPYIKAroLEero Bo3ayxa g0 -25°C aBromaru-
YECKH BKIIFOYAIOTCS.
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KOHTpOnb yTeuku aserasa U3 IMOIIOCOB BBIKIIOUYATENS OCYIIECTBIIACTCS
IIPU TOMOIIH 3JIEKTPOKOHTAKTHBIX CUTHAIN3ATOPOB IJIOTHOCTH.
[Tomtocel BeiktoyaTenss BOb-110 cHaOxeHbl aBapuiiHON pa3pbIBHOM

MeMOpaHOM.

Puc. 1.45.

Brikmrouarenb
B5b-110
3A0 «3Ouepromarn»

Ta6muma 1.23. OcHOBHBIE TEXHUYECKHE XapaKTEPUCTUKH JIETA30BOTO

BBIKJTFOUATENIA BhIKIOUaresib BOb-110

ITapamerp B2b-110
HomunHaneHOE Hanpsokenue, kB 110
Haunbonpmiee pabouee Hanpsixenue, kKB 126
HomunansHBIN TOK, A 2500; 3150
HoMmuHanbHBIN TOK OTKIOYECHUS, KA 40
Toxk TepMUYECKOI CTONKOCTH 40
Bpemst npoTexkanns TOka TEPMHUYECKOM CTOMKOCTH, C 3
[uknoB BO, npu HOMHHAJILHOM TOKE 5000
uknos BO, npu Toke K3 20
Cob6cTBEHHOE BpeMsl OTKIIIOUEHHSI, MC 35
[TonHOE BpeMs OTKIIFOUEHMS], MC 55
Cob6cTBEHHOE BpeMsl BKIIFOUEHUS, MC 70
Macca, xr 2660

Brikiarouaresn 3Jerazosbie cepun BI'T-1A1-220 u B3b-220

O6opynoBaHHEM HOBOTO TMOKOJICHUS SIBJISIFOTCS 3JIEra3oBble BHIKJIFOYATE-
a1 Ha 220 kB B xomonkoBoM BI'T-1A1-220 u 6akoBoMm BDOb-220 ncnomnenun
(puc. 1.46), cepuitHBIN BBITYCK KOTOPHIX OCBOEH 3aBOJIOM Y PaIRJICKTPOTSKMAIIT
B 2009 rony. Ha 3TOT Kj1acc HanpshKeHUs W3AEIUs BBITYCKAIUCh U paHEe, HO Y
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HOBUHOK JIpyTH€ MOTPEOUTEIbCKUE CBOMCTBA — OJHOPA3PBIBHOE JTYTrOracHUTENb-
Hoe ycTpoiicTBO Ha 220 kB v olMH NPYXKUHHBIN MPUBOA paboTalomUi Ha TPU
IIOJIFOCA.

B kauecTBe 1yroracuTesbHONW CpPeAbl B BBIKIIOUATEISIX IPUMEHEH DJIera3
(SF6, nunu cmech razoB st BI'T-1A1-220 B X010 JHOM UCTIOTHEHHUH ), UTO J€IaeT
BBIKJTIOUATENIN MPAKTUYECKH HEOOCHy)KHMBA€MbIMU BO BpEeMSI BCETO CpPOKa JKC-
IUTyaTaluy, a Takke OJarojapsi ’TOMY BBIKIIOYATENIH B3PBIBO- U T0Kapo0e30-
nacHbl. [lonrocel BeIKITIOUaTeaeil MOryT OBITh CHAOKEHBI 3aIIUTHBIMU MeMOpa-
HaMHM, YTO JEJIAET MX B3PBIBO3AILUIICHHBIMU AaX€ NPU BO3HHUKHOBEHHHU BHYT-
PEHHETO KOPOTKOTO 3aMbIKAHHUS.
OcHOBHBIE 0CO0EHHOCTH 3JIera3oBbIX BhIKJIKO4YaTeae BIb-220:
- Komnuekranus npyXUHHBIM TPUBOAOM, IMOHWKEHHBIE YCWIHMS ONEPHUPOBAHUS
BBIKJIIOUYATEIIEM.
- BpICOKMIT KOMMYTallMOHHBIN PECYPC, 3aJaHHBIM ISl KaKJI0r0 IOJIK0CA, B COUe-
TaHUU C BBICOKMM MEXaHUYECKUM PECypCOM, MOBBIIIEHHBIMU CPOKAMH CIIYKOBbI
YIUIOTHEHUN M KOMIUIEKTYIOUIUX, OOECHEeUMBAIOT MPHU HOPMAJIbHBIX YCIOBUSAX
AKCITyaTallui HE MEHee YeM 25-TIeTHUI CPOK CITY>KOBI 10 TIEPBOrO0 PEMOHTA.
- Ucnonb3oBaHne B COEUHEHUSIX IBOWHBIX YIUIOTHEHUH, a TAKKE «GKUJIKOCTHOTO
3aTBOpPa» B y3JI€ YILUIOTHEHHUS MTOJABUKHOIO Bajla. ECTECTBEHHBIN YPOBEHb yTEUEK
— He 6onee 0,5% B rog — NoATBEPKIAETCSA UCTIBITAHUSIMU KaXKJI0TO BBIKJIIOUATENS
Ha 3aBOJIE-U3rOTOBUTENE IO METOAUKE, IPUMEHIEMON B KOCMUYECKON TEXHHUKE.
- Hcronb30BaHUE COBPEMEHHBIX TEXHOJOTHMYECKUX M KOHCTPYKTOPCKHUX peuie-
HUW, a TaKKe HAJEKHBIX KOMIUIEKTYIOIIHNX.
- Boicokasi Koppo3uOHHAsi CTOUKOCTh MOKPBITUN (TOPSYMA ITUHK), TPUMEHSIEMBbIX
IUIS1 CTAIbHBIX KOHCTPYKIMI BBIKIIFOYATES.
- BO3MOXXHOCTb OTKJTIFOUEHHUSI TOKA HArpy3KH MPU OTepe N30BITOUYHOTO AaBICHUS
rasa B BBIKJIIOYATEIIE.
- CoxpaHeHul 3JEKTPUYECKON MPOYHOCTH M3OJSLHUM BBIKIIOYATEN TIPU HaIpsi-
KeHUU paBHOM 1,15 Hambombiiero GpazHoro HampsHKEHUsS B Cllydae MOTEPH U3-
OBITOYHOTO JaBJICHUS T'a3a B BBIKIIIOUYATENE.
- OTKIIIOUYEHHE EMKOCTHBIX TOKOB 0€3 MOBTOPHBIX MPOOOEB, OTCYTCTBUE MEpEHa-
MPSKEHUN IPU KOMMyTallUH.
- Huzkuil ypoBeHb 11yMa npu cpabaThiBaHUU (COOTBETCTBYET BBICOKHM IPHUPO-
JOOXpPAaHHBIM TPEOOBAHUSM).
- Beicokas 3aBojickasi TOTOBHOCTb, MIPOCTON U OBICTPBIA MOHTaX M BBOJI B KC-
IJIyaTalHuIoO.

Brikmouatens BOb-220 koMIuiekTyeTcsi BCTPOSHHBIMU TpaHc(opMaTopaMu
TOKa C BBICOKMMH KJIACCAMU TOYHOCTH M XapaKTEPUCTUKAMHU: ISl KOMMEPYECKO-
ro yyera 3JEKTPOIHEPIruH, Uil U3MEPEHUS, MJIA 3aluThl. Takke NaHHBIM THUII
BBIKJTIOUATENSI CHAOKEH YCTPOMUCTBAMHU 3JIEKTPOIOI0TPEBA MOJIFOCOB.
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Puc. 1.46

bakoBbIl BLIKIIIOYATEIE
B5B-220
3A0 «3Ouepromarn»

Brikiouaresb 3jera3oBblii KonoHkoBbIH cepun BI'T-330 (puc.1.47)
npeaHa3Ha4yeH JUisi KOMMYTalMU 3JIEKTPUYECKUX 1eNell P HOPMaIbHBIX U aBa-
pPUIHBIX pexuMax, a Takxke padbotsl B nukiax AIIB B cetax TpexdasHoro nepe-
MEHHOr0 ToKa 4acToTsl 50 'l ¢ HOMHHaANIBHBIM HanpsikxeHueM 330 kB.

Ta6muma 1.24. OcHOBHBIE TEXHUYECKHE XapaKTEPUCTUKH JIETA30BOTO
BbIKTIOUarenst BI'T-330

ITapametp BI'T-330
HomunansHoe Hanpsixkenue, kB 330
Haubonpmiee pabouee Hanpstxenue, kB 363
HomunaneHbIN TOK, A 3150
HomuHanbHbI TOK OTKIIIOUEHUS, KA 40
Tok TepMUYECKON CTOMKOCTH 40
BpeMmst npoTekanus ToOka TEPMHUYECKOM CTOMKOCTH, C 3
CoOcTBEeHHOE BpeMs OTKIIIOUEHHUSI, MC 35
[TostHOE BpeMSs OTKITFOUEHUS, MC 55
CoOcTBEeHHOE BpeMs BKITIOUEHUS, MC 62
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Puc. 1.47

Ko0JI0HKOBRBIN BbI-
xirogarens BI'T-330
3A0 «3Quepromarn»

BrikirogaTenn u3roToBiI€HbI B KIIMMaTHYeCKOM ucrnojfHennn Y u XJI*, ka-
teropuu pazmenienus | F'OCT 15150-69 u I'OCT 15543.1. Ouu npeaHa3HaueHBbI
JUTSI KCIUTYaTalliy B OTKPBITBHIX M 3aKPBITHIX Paclpe/leTUTeNIbHbIX YCTPOICTBAX B
palloHaxX ¢ yMEpPEHHBIM U XOJOJHBIM KiuMaToM (MuHyc 55°C) npu ciaeayromux
YCIIOBHSIX:

- OKpYy’Karolllasi cpefia - HEB3PhIBOOINIACHAsI, HE COJIEpXKalasi arpeECCUBHBIX Ira30B
Y NIapOB B KOHLEHTPALMAX, pPa3pyLIAOIINX METAILIBI U u3oisinuto. Conep:kaHue
KOppo3uoHHO-akTUBHBIX areHToB 1o ['OCT 15150-69 (st armocdeps! Tumna II);

- BepxHee paboyee 3HaAUCHHE TEMIIEpPaTyphbl OKPY’KAIOIIErO BHIKIIOYATEIh BO3-
nyxa coctasisaeT 40°C;

- HIDKHEe pabouee 3HaUeHHE TeMIIEPATYPhl OKPY>KAIOIIETO BBIKIIIOUATEIh BO3/1Y-
Xa COCTaBJsACT: i UcnoyHeHUs Y 1 - Munyc 45°C npu 3al10THEHUN BBIKIIOYATE-
75 3neraszoM, st ucnoiHenus XJI1* - munyc 55°C npu 3amnoinHeHU BBIKIIIOYA-
Tens ra3oBoii cMechio (3nera3 SF6 u tetpadropmeran CF4);

- OTHOCHUTEJIbHASI BIAXHOCTh BO3ayxa: npu temmneparype +15°C - 75% (BepxHee
sHaueHue 100% npu tremneparype +25°C);

- TIPH TOJIOJIENIE C TOJUIMHON KOpPKH JpAa 10 20 MM U BETpPE CKOPOCTBIO 10 15
M/C, a IpU OTCYTCTBUU T'OJIOJIEA - MPU BETPE CKOPOCThIo 10 40 M/c;

- BBICOTA YCTAHOBKH HaJl ypoBHeM Mops He 6oisiee 1000 m;
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- CECMUYHOCTD - 10 9 OamnoB no mkaine MSK-64;

- €CTECTBEHHBIN YpOBEHb yTeuek - He Oonee 0,5% B rof;

- KomMmyTanoHHble UKIbE: O - 0,3 ¢ -BO - 180¢c-BO; 0O-0,3c¢c-BO-20c -
BO; O-180c-BO-180c¢—BO;

- pecypc Mo MeXaHW4YeCKOW CTOMKOCTH 10 mepBoro peMmoHrta -10000 nuxios
"BKJIFOUEHHUE - TPOU3BOJIbHAS TIay3a - oTKIoueHue" (B - tn - O);

- CPOK CITY>KOBI 70 IEPBOTO PEMOHTA - HE MEHee 25 JIeT, el 10 ATOTO CPOKa He
HcUYepHaHbl peCypChl IO MEXaHUYECKON UM KOMMYTAIITMOHHON CTOMKOCTH;

- cpok ciyx0bI Beikrouatesneit BI'T-330 - ne menee 40 ner.

0OAO BO «JaexkrTpoannmapar»

Brikirouaresib 371era3oBblii KOMOMHUPOBaHHOTO TUNA cepuu Bb-110
I1- 40/2500 Y1 (puc. 1.48) pazpaboran OAO «HayuHo-Hccnen0BaTeIbCKUM HH-
CTUTYTOM BBICOKOBOJIbTHOTO  ammapartoctpoenusn» (HUHUBA) u OAO BO
«OJIeKTpoarmapar.

Brikmouarens Bb-110-40/2500 VXJI1 u V1 ¢ npyXuHHBIM NPUBOJOM
tuna [IIpA-2000 u BcTpoeHHBIMU TpaHCPOPMATOPAMH TOKA MpeAHA3HAYEH IS
AKCIUIYaTalluu B OTKPBITBIX M 3aKPBITBIX PAaCIpPEIEIUTEIbHbIX YCTPOWCTBAX B CE-
TAX nepeMeHHoro Toka yactoto 50 I'y ¢ HomuHanbHBIM Hanpsikenuem 110 kB,
B paliOHax C YMEPEHHBIM U XOJIOIHBIM KIUMATOM.

Oco0eHHOCTH KOHCTPYKIIUH:
- JlyroracurenbHO€ yCTPOMCTBO pa3MEIIEHO BHYTPU BBOJIA.
- Tpancdopmaropsl Toka pazmMenieHsl B cpeae SF6 BHyTpu BTOporo BBojaA.
- bak, o0beauHsIONMI BBOABI, UMEET KECTKYI0, KOMIIAKTHYIO, IIapO0Opa3HYIO
KOHCTPYKIIUIO, YTO B 2,5 pa3a CHUXKAET 3aTpaThl Ha 0AKOBBIN KOHCTPYKTHB.
- Jlns ucnonaenus Y XJII (-60 °C) BeIKIIOYATENh UMEET KOXKYXH, MOTHOCTHIO Te-
IJI0- ¥ BETPOU3O0JIUPYIOIINE Aapo0Opa3HbIil Oak.
- ['abapuThl BRIKITIOYATENS TO3BOJISIOT IOCTABISATh U3/E/INE HA OOBEKT B MOJHOMN
3aBOJICKOM TOTOBHOCTH OOBIYHBIM aBTOTPAHCIIOPTOM.
IIpenmyiecrna:
- IPUTOJEH JJIsl SKCILTyaTalliy BO BCEX KIMMAaTUYECKUX 30HAX;
- CHa0eH MPOCTHIM U HAJIEKHBIM TIPUBOJIOM;
- BBICOKAsi CEICMOCTOMKOCTb.

Tabmuma 1.25. OcHOBHBIE TEXHUYECKHUE XapaKTEPUCTUKH JIETA30BOTO
BBIKJTFOUaTessl Boikitouaresns Bb-110 11- 40/2500

ITapamertp Bb-110 II- 40/2500
HomunanbHoe/ HanOouibliee paboyee HanpsbkeHue, KB 110/126
HomuuanwHbI TOK, A 2500
HomMmuHansHBIN TOK OTKIIIOYCHUS, KA 40
Tox TepMuyeCcKoil CTONKOCTH 40
Bpemst npoTekanns TOka TEPMHUYECKOM CTOMKOCTH, C 3
Pecypc no mexaHn4eckol CTOMKOCTH, UKIIOB 10 000
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Puc. 1.48

Beixirouarens

BB-110-IT - 40/2500
OAO BO «Qnekrpoanmna-
par».

Beikiaouaresb 3Jj1erazoBblii  KOJIOHKOBbIM cepun BI'TI-110 II-
40/2500 Y1 (puc. 1.49) ¢ npy>KMHHBIM IPUBOJIOM MPEeAHAZHAYEH IJIS DKCIUTyaTa-
LA B OTKPBITBIX M 3aKPBITBIX PACIPEACIUTENBHBIX YCTPOMCTBAX B CETAX IEpe-
MEHHOro Toka dactotod 50 I'nm ¢ HomuHaneHbIM HanpspkeHueM 110 kB, B paii-
OHaX ¢ YMEpPEHHBIM KIIMMAaTOM.

Puc. 1.49

Briximogarenb Ko-
JIOHKOBBIH
BI'TI-110 - 40/2500
OAO BO «D3nek-
Tpoarmapar
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Tabmuma 1.26. OcHOBHBIE TEXHUYECKHE XapaKTEPUCTUKH JIETA30BOTO
Beikirogatesst BI'TI-110 IT - 40/2500

ITapamerp Bb-110 I1- 40/2500
HomunuaneHOE Hanpsokenue, kB 110
Haunbonpmiee pabouee Hanpsixenue, KB 126
HomuuanwHbI TOK, A 2500
HoMmuHanbHBIA TOK OTKIIOUEHUS, KA 40
Tox TepMuyeCcKoil CTONKOCTH 40
Bpemst npoTexkanns TOka TEPMHUYECKOM CTOMKOCTH, C 3
HomuHasbHbI TOK BKIIIOUEHUs (KA) 20
[uknos BO, npyu HOMMHAIILHOM TOKE 10 000
Cob6cTBEHHOE BpeMsl OTKIIIOYEHMSI, MC 30
[TonHOE BpeMs OTKIIFOUEHMS], MC 50
Cob6cTBEHHOE BpeMsl BKIIIOUEHHU S, MC 60
Macca, kr 1500
Pacxox raza Ha yreuku B roj OT Maccel rasa, He 6osee, % 1
Macca »ierasa He 6omee, Kr 6.3
N36pITOUHOE MaBieHue dierasa, npuseneHnoe k +20° C:
- JlaBnieHue 3aroJHeHHS, MIIa 0,4
- JlaBnenne curananu3amnuu, MIla 0,34
- JlaBnenne OnoxupoBku, Mlla 0,32
Cpox ¢y OBl BBIKTIOYATEIIS, JIET 40

Brikiarouaresnb 3JerazoBblii 0akoBblii cepuu BI'BY-220-40/2000 V1
(puc. 1.50) ¢ npy>KMHHBIM MPUBOAOM MPETHAZHAUEH JIsl SKCIUTYyaTallui B OTKPbI-
THIX pacHpeIeTUTENIbHBIX YCTPOUCTBAX B CETAX MEPEMEHHOro TOKa 4acToTor 50
['1 ¢ HoMuHanBHBIM HanpsbkeHueM 220 kB, B paiioHax ¢ yMEpeHHBIM KIIMMATOM.

Ta6muma 1.27. OcHOBHBIE TEXHUYECKHE XapaKTEPUCTUKH JIETA30BOTO
BeIKIOUatesst BI'BY-220-40/2000

ITapamertp BI'bY-220-40/2000 V1
HomunHaneHOE Hanpsokenue, kB 220
Haunbonpmiee pabouee Hanpsixenue, kKB 252
HomuuanwHbI TOK, A 2000
HoMmuHanbHBIA TOK OTKIIOUEHUS, KA 40
Tox TepMUYeCcKOi CTONKOCTH 40
Bpemst npoTexkanns TOka TEpMHYECKOM CTOMKOCTH, C 3
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Puc. 1.50

Briximrouarenb
BI'bY-220-40/2000
OAO BO «D3nek-
Tpoarmapar

«393TO» BA0 «33TKOH»)

Brikiouaresb 3serazoBblii kKoJaoHKOBbIIE BIKT-110-40/2000 (puc.
1.51) — B xauecTBe ayroracsiei U U30JUPYIOIIEH Cpeabl UCIOIb30BaHA CMECh
anerasza u terpadpropmerana (SF6+CF4).

Boikmouarens pazpaboran  AO KOHYAP-DJIEKTPOUHIAYCTPUA
(3arpe6, Xopsatusi), cobupaercss Ha coBMecTHOM mnpennpuatun 3A0 «39T-
KOH» B Benukux Jlykax.

OCHOBHBIE JJOCTOMHCTBA BBIKJIIOYATEIA:

- BBICOKAsl CEMCMOCTOMKOCTD O1arojiapsi HU3KOMY IIEHTPY TSKECTH;

- JYroracuTeIbHOE YCTPOMCTBO C MCMOJB30BAHUEM IMPUHIUMNA TEPMUUYECKOTO
s dekra 1yru, ¢ JOMOTHUTEILHBIM aBTOITHEBMATHUYECKUM 3P HEKTOM;

- IPY>KUHHBIA TIPUBOJ, OTJIMYAIOIIUNCA HAJEKHOCTHIO U HE TPeOYIOmMl MOIII-
HBIX HCTOYHHUKOB IMTUTAHUS

- JIeTKasi U OBICTpasi yCTAaHOBKA HAa MECTE, PEeryJIMpOBKa HE TpeOyeTcs;

- KaueCTBEHHbIC YIUJIOTHEHUS M KOMIUICKTYIOIIHE, 00ECIICUYMBAIOIINE IJTUTEIb-
HBI MEKPEMOHTHBIN MEPUOI.

KoHcTpykimelt npenycMOTpeHO Halluyue YCTPONCTBA KOHTPOJS LieTei
AHTUKOHJICHCATHOTO M HU3KOTEMIIEpAaTypHOTO 000rpeBa, a TakKe CIIOCOOHOCTh
BBIKJIFOYATENISI COXPaHATh HM3OJISIIIMOHHBIE CBOWCTBA MEXKOHTAKTHOTO IpOMeE-
KYTKa MPU OTCYTCTBUU U30BITOYHOTO JIABJICHUS U30JISIIMOHHOIO rasa.

Briknrogatens BOKT-110-40/2000 cocTouT U3 TpeX OJMHAKOBBIX IMOJTIO-
COB, MPUBOJI IPY>KUHHBIN, KOTOPBIE PACIIOI0KEHBI HA OOIIeH paMe U KHHEeMAaTH-
YECKH COCJMHEHBI MEXIy COOOH ¢ MOMOIIBIO TAT. B BIKIIOUaTENIe MpUMEHEHBI
JyrOTacUTEIbHBIE YCTPOMCTBA aBTOKOMIIPECCHOHHOTO THUTIA C JOMOJIHUTEIHHBIM
aBTOITHEBMATHUYECKUM 3P heKToMm, yTo obecrieuynBaeT HaJAeKHOE OTKIIOUEHHUE TO-
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KOB KOPOTKOT0 3ambikaHus. Kaxkmoe myroracuTenbHOE YCTPOMCTBO HMMEET al-
COpOIMOHHBIA (PUIIBTP, MOTJOLIAIOIIMNA Biary M MPOAYKTHI pacmajaa dJerasa.
Kaxxaplii BRIKIIFOYATEIh YKOMIUIEKTOBAH JaTYUKOM JIaBJICHUS dJierasa - JUIs CHr-

HaJIn3alluH €Tr0o YTCUKU.

Ta6muma 1.28. OcHOBHBIE TEXHUYECKHE XapaKTEPUCTUKH JIETA30BOTO

peikTrogaresss BOKT-110-40/2000

ITapameTtp BOKT-110-40/2000
HomunHaneHOE Hanpsokenue, kB 110
Haubonpmiee pabouee Hanpstxenue, kB 126
HomuuanwHbI TOK, A 2000
HomMmuHansHBIN TOK OTKIIFOYCHUS, KA 40
Toxk TepMUYECKOM CTONKOCTH 40
Bpemst npoTexkanns TOka TEPMHUYECKOM CTOMKOCTH, C 3
DNeKTpoAMHAMUYECKasi CTOMKOCTb, KA 102
[uknos BO, npy HOMMHAJILHOM TOKE 10 000
Cob6cTBEHHOE BpeMsl OTKIIIOUEHMSI, MC 45
Cob6cTBEHHOE BpeMsl BKIIFOUEHHU S, MC 90

YcaoBus 3KCIIIyaTAIUN BBIKJIKOYATEIS:

Beiknrouatenu cepun BOKT npousBoasitcs B coorBerctBun ¢ I'OCT
P52565 B ximmMmaTHyeckoM MCHOJHEHUH Y, Kareropuu pazMemenus 1| mo 'OCT
15150 B cooTBETCTBUU C YEM:
- BepxHee pabouee 3HaUCHHE TeMIEepaTypbl OKpysKaroliero Bo3ayxa - +40°C;
- HIDKHee pabouee 3HaueHUE TEMIIEpaTyphbl OKPYXKaIOIIEero Bo3ayxa - - 45°C;
- BBICOTa HaJl ypoBHEM Mops - He 6oiiee 1 000 M;
- CKOpoCTh BeTpa He Oosiee 40 M/c ipu OTCYTCTBUM rosojieaa u He dosee 15 m/c B
YCIOBUSX TOJ0JeAa TONHUHON He Ooee 20 MM;
- OKpY’Karomias Cpela HEB3PBIBOOIIACHAS, KOTOpas HE COAEPKUT arpeCCUBHBIX
ra3oB ¥ NapoB B KOHILIEHTPALUAX, pa3pylIaOMNX MeTauibl U n3omsinuto. Conep-
XKaHue KOppo3noHHO-aKTUBHBIX areHToB 1mo ['OCT 15150 (ayst atmocdeps! Tumna
1),
- JOMYCTUMOE TSKEHHE MPOBOJAOB B TOPU3OHTAIIBHOM HAIIPABICHUH, B IJIOCKO-
CTH MEPIEeHIUKYISIPHON MPOI0ILHOM OcHu BhIKItouaTens He 6onee 1000H.
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Puc. 1.51

Brixirouarennb
BDOKT-110-40/2000
3A0 «39TKOH»

Konuepn «<ABB»

BoixirouaTesib 3j1era3oBblii K010HKoBbIH cepuu LTB 145D1/B (puc.
1.52) - ¢ ayroracuTelbHBIM YCTPOMCTBOM aBTOKOMIIpECCHUOHHOTO THMa (Auto-
Puffer™), xoTopoe AEMOHCTPUPYET CBOM pPACUETHBIC MPEUMYIIECTBA MPHU OT-
KIIFOUEHUU 00JIbIIUX TOKOB. OJIMH pa3phiB HA MOJIOC.

Briximrouarenu tuna LTB B cTaHmapTHOM MCHOJHEHUU MOCTABISIOTCS C
M30JIATOpaMU M3 BBICOKOKaueCTBEHHOTO ¢apdopa ¢ KOPUUHEBHIM TJ1a3ypOBaHU-
€M WIA C KOMIIO3UTHBIMU H30JITOpaMu (CBETI0-ceporo 1Beta). [1lo TpeboBanuo
3aKa34yMKa BO3MOXHa IocTaBka Beikatouareneid LTB 145D1/B co cBetio-
cepbiMH (HapHOPOBLIMU U30JISATOPAMHU.

VYrhpaBneHue Tpex- WIN MOMOJIOCHOEe. MeXaHUu3Mbl YIPaBJICHUS THUIIA
BLK wu FSA1l ¢ MmoTopHO-nIpyXUHHBIMHU TIpuBoJaMu uiau Motor Drive — 1ud-
POBOI1 CEPBOIPHUBO/L C AICKTPOHHON CUCTEMOU yIIpaBiIeHHUsI, CIIOCOOHBIN C BBICO-
KOM TOYHOCTBIO U HAJIE)KHOCTHIO HEMOCPEICTBEHHO MPUBOAUTH B JIECTBUE KOH-
TAKThI BBIKJIIOUATEIICH.
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Briknmrouatens LTB 145D1/B paccuutan Ha Cpok dKCIuTyataruu 0Oosee
30 net nnum 10 Thic. MexaHMUYeCcKHUX ornepanuit (6e3 Harpysku). [lpu kommyTanuu
TOKOB, YHCJIO ONEpaluil 10 Cpoka MPOBEACHHUS OOCITYXKMBAaHUS BBIKIIOYATENS

onpeaAcCsICTCA B 3dBUCUMOCTHU OT OTKIIFOYACMOT'O TOKaA.

Puc. 1.52

KoJI0HKOBBIN BBIKIIOYA-
TENb
LTB 145D1/B (ABB)

Ta6muma 1.29. OcHOBHBIE TEXHUYECKHE XapaKTEPUCTUKH JIETA30BOTO

Beikirouarens LTB145D1/B

ITapamertp

LTB 145D1/B

HomunHaneHOE HanpsokeHue, kKB

110

HomunansHBIH TOK, A 3150
HoMuHanbHBIA TOK OTKIIOYEHUS, KA 40
Toxk TepMUYECKOM CTONKOCTH 40
Bpemst npoTexkanns TOka TEPMHYECKOM CTOMKOCTH, C 3
CoOCTBEHHOE BpeMs OTKIIIOUCHHUSI, MC 25
[TonHOE BpeMs OTKIIFOUEHMS], MC 40
Cob6cTBEHHOE BpeMsl BKIIFOUEHHU S, MC 40
becrokoBas nayza, Mc 300

HomuHanbHbI KOMMYTAIMOHHBIA [IMKJIT

0-0,3¢c-BO-3 muu-BC
niu BC-15¢-BC

Brigep:xuBaemoe HarnpsbkeHue rpo3zoBoro ummyibsca (LIWL), kB

600
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Brikiiouaresib 3Jiera3oBblii kKoJ10HKOBBIH cepun LTB 420E2 (puc.
1.53) ¢ nyroracuTeiabHBIM YCTPOMCTBOM aBTOKOMIIPECCHOHHOTrO THuma (Auto-
Puffer™), xoTopoe AEMOHCTPUPYET CBOM pPaCUETHBIC MPEUMYIIECTBA MPHU OT-
KJIFOUEHUU OOJIBIIIUX TOKOB (HarmpuMep, HOMHHaIBHOTO Toka K3).

Briximrouatenu tuna LTB B cTaHZapTHOM MCHIOJIHEHUU MOCTABISOTCS C
M30JIATOpaMU M3 BBICOKOKaueCTBEHHOTO ¢apdopa ¢ KOPUUHEBBIM TJ1a3ypOBaHU-
€M WIA C KOMIO3UTHBIMU H30JIITOpaMu (CBETI0-ceporo 1Beta). [lo TpeboBanuo
3aKa34yrKa BO3MOXKHA MocTaBka BeIKIouareneit LTB co ceetiio-cepeimu dhapdo-
POBBIMH M30JIATOPAMH.

[TorionmtocHOE yNpaBIE€HHWE BBIKIIOYATEIEM C MOTOPHO-IPY>KUHHBIMHU
npuBogom tumna BLG.

Briknmrouatens LTB 420E2 paccuntan Ha cpok skcruiyararnuu 6osee 30
net unu 10000 mexanudeckux onepauuii (0e3 Harpysku). Ilpu koMmyTranuu To-
KOB, YHCJIO OTepaIruii 10 Cpoka MPOBEICHUS OOCTY>KUBAHUS BBIKJIFOYATENS OII-
penensierca B 3aBUCUMOCTH OT OTKJIF0YAaEMOT0 TOKa.

Tabnuua 1.30. OCHOBHbBIE TEXHUYECKHE XapaKTEPUCTUKU 3JIETa30BOT0
Boikitouarenst LTB 420E2

ITapamertp LTB 420E2
HomunanpHoe Hanpsikenue, kB 400
Haunbonpmiee pabouee Hanpsixenue, kKB 420
HomunansHBIN TOK, A 4000
HomMmuHansHBIN TOK OTKIIFOYCHUS, KA 50
ToK TepMUYECKON CTOMKOCTH 50
Bpemst npoTexkanns TOka TEPMHYECKOM CTOMKOCTH, C 3
CoOCcTBEHHOE BpeMs OTKIIOUEHHUSI, MC 18
[TonHOE BpeMs OTKIIFOUEHMS], MC 40
Cob6cTBEHHOE BpeMsl BKIIFOUEHHU S, MC 70
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Puc. 1.53

Ko0JI0HKOBBIN BBIKIIIOYATEID

LTB 420E2 (ABB)

Brikiarouaresp 3iera3oBblii komOuHupoBanubiii cepun HPL DCB
362 (puc. 1.54) - BeIKITIOYATENIb-PA3bEAUHUTEND, 3aMEHSIET CTAHIAPTHYIO KOMOU-
HAIlMIO U3 BBIKIIOYATENIs U JIBYX pazbeauHuteneil. COOTBETCTBYET CTaHIapTam
IEC, ANSI. JInanazon pa6ounx temmneparyp -30 no +40°C .

Ta6muma 1.31. OcHOBHBIE TEXHUYECKHE XapaKTEPUCTUKH JIETA30BOTO
Boikitouaresst HPL DCB 362

ITapamerp HPL DCB 362
HomunanpHoe Hanpsikenue, kB 330
Haubonsbmiee pabouee HanpspkeHue, KB 362
HomunansHBIHN TOK, A 4000
HomMmuHansHBIN TOK OTKIIFOYCHUS, KA 50
ToK TepMUYECKON CTOMKOCTH 50
Bpemst npoTexkanns TOka TEPMHYECKOM CTOMKOCTH, C 2
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Puc. 1.54

KoJI0HKOBBIN BBIKITIOYA-

TCJIb
HPL DCB 362 (ABB)

Boixiouaresap 3J1era3oBblii 0akoBblil cepum 362PMI40-40 (puc.
1.55) - coctoutr u3 3 antOMUHUEBBIX 0AKOB, B KOTOPBIX HAXOIATCS IYroracu-
TeJIbHbIE KaMepbl, 0aKN YCTaHOBJIEHBI HA CTANbHYIO KOHCTpYKUHUIO. Kaxabiit oT-
JENbHBINA TMOJI0C UMEET COOCTBEHHYIO CHCTEMY MOHUTOpUHra sjera3a. Homu-
HANbHOE JaBJIeHHUe d1erasa 87,5 GpyHt/moiim® npn Temmeparype 20 © C. Ipepsi-
BaTeNn ynpasisiroTcs npusogom HMB-8.3.

OcHoBHBIE 0COOEHHOCTH BbIKTI0YaTenst 362PMI140-40
- KOHTPOJIb COCTOSIHUS,
- CUHXpOHHas1 KOMMYyTalus,
- BBIHOCHBIE T'T pacronokeHHbIE Ha BBICOKOBOJIBTHBIX BBOJAX,
- (apdopoBbie MPOXOAHBIE U3OISATOPHI MOKPHITHl Pa3IMYHBIMU MaTepHaaMH,
oTBeuaromumu BceM cnenudukanusim NEMA u ctangapram ANSI,
- IOCTABJISIETCS B MOJIHOCTHIO COOPAHHOM BHJIE.
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Puc. 1.55

BbakoBbIi BEIKITIO-
JaTenb
362PMI40-40
(ABB)

Ta6muma 1.32. OcHOBHBIE TEXHUYECKHE XapaKTEPUCTUKH JIETA30BOTO
BbIKTIOUaresns 362PMI40-40

ITapamerp 362PM140-40
HomunanpHoe HanpsikeHue, kB 330
Haubonpmiee pabouee Hanpspkenue, KB 362
HomunansHBIH TOK, A 4000
HomMmuHansHBIN TOK OTKIIFOYCHUS, KA 40
Tox TepMuyecKoil cTOMKOCTH, KA 40
Bpemst npoTekanns TOka TEPMHUYECKOM CTOMKOCTH, C 2

Brikiiouartesib 3J1era3oBblii 0axoBblil cepun S50PMS0-30 (puc. 1.56)
uMeeT 2 IyroracutesibHbie Kamepbl Ha a3y (3 Ha Toku oTkItoueHus 80 KA).
JocTouncTBa BhIKJIOYaTe el SSOPM4:
- CootBerctBue TpeboBanusM cranaaptoB ANSI C37.04, C37.06 u C37.09.
- HezaBucumoe ynpasnenue 0e33KcIuryaTallioHHbIM npuBojoM HMB-8.
- OTpenbHO crosiuuil ctanbHOM mKkad ynpasinenus NEMA-3R, ¢ 3amutHbIM 110-
KPBITUEM U3 TIOJIMACTEPA.
- KOHTpOIBHO-N3MEPUTEIBHOE YCTPOMCTBO MIIOTHOCTH 3JIETa3a U MaHOMETp, He-
MOCPEICTBEHHO YKPEIJICHbI Ha OTAENbHBINA OaK BBIKIIIOYATEIS.
- ®apdopoBbie BEICOKOBOJILTHBIE BBOBI.
- Homunansabie Toku go 4000 A.
JIONOJTHUTENBHOE OCHAILCHHE:
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- monutopuHr ¢ Circuit Breaker Sentinel (CBS);

- CIeIUaTbHBIE MPOXOJHBIC W30JIATOPHI, MOKPHITHIE TO(QPUPOBAHHBIM CHIIMKO-
HOM;

- OakoBbIe OOOTpEeBaATENM JJIsI IKCILTyaTallu npu temmneparypax Huxe -30 ° C;

- CECMOYCTOMYMBAsT KOHCTPYKIIHUS;

- "Plug-and-play" pa3zbeMbl ajiss KOHTPOJIBHBIX KalOenel, KOTOpble MOTYT COKOHO-
MUTB 6-8 JTHEW Ha MOHTaX;

- ycraHoBka 425 OM pe3ucTopoB, JJIsi CHUKEHUSI TEPEXOJHBIX MPOILIECCOB IPHU
KOMMYTaIUSIX.

Puc. 1.56

BakoBbIil BRIKITFOUATEID
550PM50-30 (ABB)

Tabnuua 1.33. OcHOBHbBIE TEXHUYECKHE XapaKTEPUCTUKU 3JIETa30BOTO
BbIKJIFOUaTesst SS0PMS0-30

ITapamertp S50PMS50-30
HomunHaneHOE HanpsiokeHue, kKB 500
Haubonpiiee pabouee Hanpspkenue, KB 550
HomunansHBIHN TOK, A 3000
HomMmuHansHBIN TOK OTKIIFOYCHUS, KA 50
Tox TepMUYeCcKOil CTOMKOCTH, KA 50
Bpemst npoTexkanns TOka TEPMHYECKOM CTOMKOCTH, C 2
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Brikiiouartesib 3J1era3oBbiii 0axoBblii cepun 800PM40-30 (puc. 1.57)
KOMIUJIEKTYeTCS 3 MOCie10BaTeIbHBIMU YTOracuTEIbHBIMU KaMepamMu Ha ¢a3y.

JlocTonHcTBa BhIKJIOYaTe el 800PM:
- BHemnue tpaHchopmaTophl TOKa, pa3MEIIEHHbIE Ha MPOXOJHBIX H30JSATOpaX,
YIPOILIAIOT UX 3aMEHY U 00CITy)KHBaHUE.
- CranpHolt mikad ymnpasiaenus NEMA-3R 3amuiieHHbId TPOYHBIM MTOKPBITHEM
n3 TepMmopeaktuBHoro nonaudcrepa TGIC.
- JloctynHbeie HoMuHanbHble TOKH 110 4000 amrmep.
- Bbicokue BBICOKOBOJIBTHBIE BBOBI C OOKIJIAIKAMU U3 PA3IMYHbIX MATEPHAIIOB C
0oJiee yeM MATHAALATUIETHUM OIBITOM SKCIUTyaTalluud Ha OaKOBBIX BBIKJIIOUYATE-
JSIX, C JIETKUM BECOM, CTOMKHUX K y/IapaM.
- HezaBucumoe ynpasnenue npusogom AHMA-11.
- Ceprudukar eMkocTelt Beicokoro nasneHus ASME.
- Manblii Bec BBIKITIOUATENS], IO CPABHEHUIO C OOJIBIIMHCTBOM JIPYTUX BBIKIIIOYA-
TeJeil 3TOro Kiacca HalpsHKeHMs! JIEJaeT BO3MOXKHBIM CHU3UTh 3aTpaThl Ha 00Y-
CTpOMCTBO U MaTepuai GyHAaMeHTa.
- Boicokoa(phekTUBHBIN TpephIBaTENIb CHUXKAET PUCK MEpEeHANPSKEHUM, BhI3BaH-
HBIX MIOBTOPHBIMU MPOOOSIMU, TTPU KOMMYTAITUSX EMKOCTHBIX TOKOB.
- OIHOKOMIIOHEHTHAsA KOHCTPYKIMUSI AyrOracUTEIbHOM KaMeEpbl, YNPOUIAOIIas
€ro 3aMeHy, Ip1 HEOOXOAUMOCTH.
JIONOJTHUTENBHOE OCHAILCHHUE:
- ceuMaIbHas CEMCMOYCTOMYNBAs KOHCTPYKIUS;
- pa3psIAHUKY, JI1 KOHTPOJS MEPEXOAHBIX MPOLECCOB MPU KOMMYTAIlMU JIMHUN
ANEKTPONEPEIAYH;
- oOorpeBarenu 0akoB Juisi pabOThI MPU TEMIIEpAaTypax OKPY>KAIOIIETO BO3/1yXa
auxke -30 ° C;
- CIIeIMaJIbHBIE BBICOKOBOJIBTHBIE BBOJIBI C PA3JIMYHBIMU MMOKPBITUAMU;
- cunxponHoe nepexintoueHue (SCU) miist Bo30yxaeHus: 6aTaper KOHJIEHCATOPOB;
- "Plug-and-play" pa3zbeMbl aJisi KOHTPOJIbHBIX KaOeseil, MOryuue COKpaTHTh
CPOKHM MOHTa)ka Ha HECKOJIBKO JTHEMH;
- koHTpoJb cocTostHus ¢ Circuit Breaker Sentinel (CBS).

Ta6muma 1.34. OcHOBHBIE TEXHUYECKHE XapaKTEPUCTUKH JIETA30BOTO
BbIKTtOuaresnss 800PM40-30

ITapameTtp 800PM40-30
HomunuaneHOE Hanpsokenue, kKB 750
Haubonbiiee pabouee HanpspkeHue, KB 800
HomunansHBIHN TOK, A 3000
HomMmuHansHBIN TOK OTKIIFOYCHUS, KA 40
Tox TepMuyecKoil cTOMKOCTH, KA 40
Bpemst npoTexkanns TOka TEPMHYECKOM CTOMKOCTH, C 2
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Puc. 1.57

BakoBEbIil BRIKITFOUATEID
800PM40-30 (ABB)

Konuepn «Siemens»

Boixirouaresib 3J1era3ossblii 6axoBbiii cepuu 3AP1DT-145/EK (puc.
1.58) MOJIHOCTBIO COOTBETCTBYIOT POCCUHCKUM M MUPOBBIM CTaHAapTaM U UMe-
€T psAJl 0COOCHHOCTEM:
- MUHUMAaJbHbIe TPeOOBaHUS MO OOCIY>KMBAHHIO, CBOJSIIUECS TOJIBKO K BHEII-
HUM OCMOTpaM (TapaHTUHHBIN CPOK 5 JIeT, mepBOe TEXHUYECKOe 00CTyKMBaHUE
yepe3 12 net, nepBbId cpeHUN PEMOHT Yepe3 25 JieT, CPoK ciaykO0bI 10 40 ser);
- MPOCTOTA M UCKIIOYUTEIbHAS HAJEKHOCTh MPYKMHHOTO MpHUBOjAa (pecypc ne-
CSITh THICAY OTEpPalii BKIIOYEHUE-OTKIIIOUEHHE C MPON3BOILHOM May30i);
- TEPMETUYHOCTh BBIKJIIOYATElNs, 00eCIeueHHas CTPOrUM COOIIOJEHUEM TEXHO-
JIOTUU COOPKU U MPUMEHEHUEM CHUCTEMBI MePCOHU(UIIMPOBAHHOTO KOHTPOJIS Ha
MPEANPUATUY;
- JIOrOBeYHas KOHCTPYKIMS IJIaBHBIX KOHTAaKTOB, oOecneduBaromas OOoJbIION
KOMMYTAIIMOHHBIN PECYpPC 32 CUET MPUMEHEHHSI aBTOKOMIIPECCUOHHOTO ITPUHIIU-
I1a TalI€HUs 1yTH U UCIIOJIb30BaHMS COBPEMEHHBIX MAaTEpUAJIOB;
- HU3KHUE MEepPeHAINpPsKEHUsI MPU OTKIIOYEHUU UHIYKTUBHBIX TOKOB (JIOCTUTAeTCs
3a CYET ONTHUMAJILHOTO TallleHHsl IyTH NP NIEPexXo/ie TOKa Yepe3 HyJIb);
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- BBICOKAs dJIEKTpUYECKas MPOYHOCTh U3OMISALUHU JJaXxe MpU aTMOC(hEepHOM JaBiie-
HUWY;
- HU3KUM YpoBeHb IIyMa (sl cpabaTbiBaHUs TpeOyeTcss HeOObInasi MeXaHu4e-
CKasl SHEPTHUs);

- mpocTasi ¥ ObICTPasi yCTAHOBKA M BBOJ B DKCIUTYaTallMIO (KaXXIbIH BBIKIIOYATEb
nociyie COOPKU HCTIBITHIBAETCS W OTIPABISIETCS HA MECTO YCTAaHOBKU B BUJE HE-
CKOJIbKUX YKPYIHEHHBIX y3JI0B);

- BCTPOEHHBIE TpaHC(HOPMATOPHI TOKA.

Puc. 1.58

BbaxoBrIii nerazoBuii
BBIKJIFOYATEIIh THIIA
3AP1DT-145/EK
(Siemens)

Tabnuua 1.35. OcHOBHbBIE TEXHUUYECKHE XapaKTEPUCTUKU 3JIETa30BOro
Beikitouatenst 3AP1DT-145/EK

ITapamertp 3AP1DT-145/EK
HomunHaneHOE HanpsokeHue, kKB 110
Haubonpiiee pabouee Hanpsixenue, kKB 126
Homuuanpubiil TOK, A 1600; 2000; 2500;

3150

HoMuHanbHBIHA TOK OTKIIIOYEHUS, KA 20; 25; 31,5; 40
Tok TepMUYECKON CTOMKOCTH, KA 20; 25; 31,5; 40
Bpemst npoTexkanns TOka TEPMHYECKOM CTOMKOCTH, C 3
Cob6cTBEHHOE BpeMsl OTKIIIOYEHMSI, MC 34
[TonHOE BpeMs OTKIIFOUEHMS], MC 57
Cob6cTBEHHOE BpeMsl BKIIFOUEHHU S, MC 63
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[Iponomxenue Tabauusl 1.35

Macca BEIKIIIOYATENS, KT 3530
HcneitatensHoe HanpspkeHue Ha yactote S0 ', kB 275
MexaHn4deckasi CTOMKOCTh HMKJIOB B - may3a - 0 10 000
TeMnepaTypa OKpy»KarIero Bo3yxa max +40 min -55
Twun npuBoa NIPYKWHHBIN
Cpok cimy»0BbI 10 CPETHETO PEMOHTA, JIET 25

Cpoxk ciyxObl, IeT (HE MEHee) 40
["apanTun u3roroBurens (C MOMEHTa BBOJIA B SKCILTYaTalHIO) 5 ner

Brikirouaresib 3j1erazoBblii KoJ10HKOBBIN cepun 3AP1FG-145/EK
(puc. 1.59) - na knacc HanpsbkeHust 110 kB, HapyXHOM yCTaHOBKH, MOJTHOCTHIO
COOTBETCTBYET POCCUHUCKHM M MHPOBBIM CTaHAApTaM M HUMEIOT psii 0OCOOEHHO-
CTEH:
- TPOCTOTA U HAAECKHOCTh NMPYXUHHOTO MPUBOJA (pecypc AECATh ThICAY Olepa-
WA BKIIFOUYEHHE-OTKIIIOUCHHUE);
- HU3KHUE MEepPeHAINpPsKEHUsI MPHU OTKIIOYEHUU UHIYKTUBHBIX TOKOB (JIOCTUTAeTCs
3a CUET ONTUMAJILHOT'O TallleHUsl IyTH MPHU NIEpexo/ie TOKa Yepe3 HyJIb);
- BBICOKAasl CEICMOCTOMKOCTh (ONTUMU3UPOBAHHAS KOHCTPYKIHUS MOJIIOCOB U pa-
MBl);
- HU3KUM YpoBeHb IIyMa ([1si cpabaTbiBaHus TpeOyeTcss HeOObIIasi MeXaHuue-
CKasl SHEPTHUs);
- IpocTasi yCTAaHOBKAa M BBOJ| B 3KCIUTyaTalMIO (Ka)XIbld BBIKJIIOYATENb MOCIE
COOPKHU UCTIBITHIBAETCS U OTIIPABISETCS HA MECTO YCTAaHOBKH B BHJI€ HECKOJIBKUX
KPYIHBIX y3JIOB).

Puc. 1.59

Kononkoswrit
9JIETa30BEII
BBIK/IIOYATEIh
tuna 3AP1FG-
145/EK

(Siemens)
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Tabnuua 1.36. OCHOBHbBIE TEXHUUECKHE XapaKTEPUCTUKU 3JIETa30BOT0

BBIKJIrOUareyd 3AP1FG-145/EK

ITapamerp 3AP1FG-145/EK
HomunuaneHOE Hanpsokenue, kB 110
Haunbonpmiee pabouee Hanpsixenue, KB 126
Homuuannubiil TOK, A 1600; 2000; 2500;

3150; 4000

HoMuHanbHBIHA TOK OTKIIIOYEHUS, KA 20; 25; 31,5; 40
Tok TepMUYECKON CTOMKOCTH, KA 20; 25; 31,5; 40
Bpemst npoTekanns TOka TEPMHYECKOM CTOMKOCTH, C 3
Cob6cTBEHHOE BpeMsl OTKIIIOUEHHSI, MC 35
[TonHOE BpeMs OTKIIFOUEHMS], MC 57
Cob6cTBEHHOE BpeMsl BKIIFOUEHHU S, MC 63
Macca BBIKITIOUATEIIS, KT 1500
HcneitatensHoe HanpspkeHue Ha yactote 50 ', kB 275
['po3oBoii umnynsc, kB 650
MexaHun4deckasi CTOMKOCTh HMKJIOB B - may3a - 0 10 000
TeMneparypa OKpy»KarIlero Bo3yxa max +40 min -45
Tun npuBoja IIPYKWHHBIN
Cpoxk cimy»ObI 10 CPETHETO PEMOHTA, JIET 25
Cpoxk cimyxObl, €T (HE MeHee) 40
["apanTun u3rorosurens (C MOMEHTa BBOJIA B SKCILTYaTallHIO) 5 yer

Konuepn « Areva T&D» (ALSTOM)

Juiera3oBblii BeikI04aTeab Tuna GL 107 (puc. 1.60) na HanpsbxeHue
36 — 40,5 kB uMeeT UCHBITAaHHYIO B3PbIBOOE30IMACHYI0 KOHCTPYKIIMIO, KOTOpas
MPUMEHSETCS B BBIKITIOYATENX BBICOKOTO U CBEPXBBICOKOI'O HANpPsIKEHUs, CHA0-
KEH HAJIe)KHBIM MPY>KUHHBIM IpuBoAoM Tuna FK3-1.

CootsetrctByeT ctanaapram MOK, VDE, ANSI u I'OCT.

Oco0eHHOCTH KOHCTPYKIIUH:
- HAQJ(C)KHBIW NPY>KUHHBIN IIPUBOJ;
- IPEIOXPAHUTENBHBIN KJIAIaH;
- ajera3 ¢ 0e30macHbIM YIJIOTHEHHEM, UMeeTcsl MpuOop JUisl BU3YaJbHOTO Ha-
OIOICHHS
- MIOJIF0CA TEPMETUYHBI;
- Ha KaXJIOM ToJitoce cucrema abcopOumu;
- BCE CTaJIbHBIE YACTHU C TAIIbBAHUYECKUM MTOKPBITUEM;
- QJIFOMUHHEBBIN KOPIYC NPYKUHHOTO IPUBOJA;
- BO3MO>KEH BBIOOp TpaHCPOPMATOPOB TOKA;
- OTCYTCTBHE PETYIUPOBKH;
- MUHUMYM MOHTaa.
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Puc. 1.60

KoJ1I0HKOBBIN 3i1era3oBhlil

BeIKTrOuaresns tuma GL 107
(ALSTOM)

Tabnuua 1.37. OCHOBHbBIE TEXHUUYECKHE XapaKTEPUCTUKU 3JIETa30BOT0

Beikrouarens GL 107

ITapamertp GL 107
HomunanpHoe Hanpsikenue, kB 40,5
HomunansHBIN TOK, A 1600
HoMuHanbHBIA TOK OTKIIOUEHUS, KA 25
Tox TepMuyecKoil cToOKOCTH, KA 25
BpeMmst npoTekannsi TOka TEPMHUYECKOM CTOMKOCTH, C 3
Jlonyctumbiii Tok K3 npu BriroueHnu, KA 63
CoOCTBEHHOE BpeMs OTKIFOUCHHUS, MC 21
[TonHOE BpeMst OTKJIIOUEHHUS, MC 33
Cob6cTBEHHOE BpeMsl BKIIIOUEHHU S, MC 85
Macca Boikitouarens (6e3 TpanchopmMaTopoB TOKA), KT 355
HcneitarensHoe HanpspkeHue Ha yactote S0 ', kB 85
I'po3oBoii nmmyinsc, kKB 185
MexaHnueckasi CTOMKOCTh HUKJIOB B - may3a - 0 10 000
3HaueHusl TEMIEPATYPhl OKPYKAIOIIEr0 BO3IyXa max +40 min -30
Twun npuBoa IIPYKWHHBIN
Pacuernas nmocnenoBaTenbHOCTh PaOOTHI 0-0,3¢c-CO-3Mun-CO wmu

CO-15¢-CO

Oneras, naBiaenue npu remmneparype 20°C, Mlla 0,36
Macca smerasa, Kr 1
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JuierazoBble BbIK/JIKO4YaTeu 0akoBble Tuna DT-123/DT-145
(puc. 1. 61) na nanpsixenue 123 — 145 kB ¢ repMeTUYHBIM KOPITYCOM BBITIOJIHE-
HBI 10 HanboJiee NePeI0oBOl KAMEPHON TEXHOJIOTUH C UCTIOJIb30BAHUEM MPY>KUH-
Horo npuBojaa CRRS. bonee 15 ThicsAY TakuxX BBIKIIOYATENEH YCHENIHO SKCILTya-
THUPYIOTCS BO BCEX KIMMATUYECKUX 30HAX, HaunHas ¢ 1989 roxa.
CootsercrBytot crannapraMm MOK, VDE u ANSI.
Oco0eHHOCTH KOHCTPYKIIUH:
- HAQJ(C)KHBIW NPY>KUHHBIN IIPUBOJ;
- IPEIOXPAHUTENBHBIN KJIAIaH;
- MIOJIF0CA TEPMETHYHBI;
- Ha KaXXJIOM T0JItoce cuctemMa adbcopOLuu;
- BCE CTaJIbHBIE YACTH C TaJIbBAHUYECKUM MOKPBITUEM;
- aJIFOMUHHUEBBIN KOPITYC NPYKUHHOTO IPUBOJIA;
- UIMEETCS HEBO3BPATHBIN KJIANaH Ha Ka)KJIOM I1OJIIOCE;
- HCTIOJIB3YIOTCS BBOJBI C KOMITO3UTHOW M30JISILIUEH;
- TpaHc(OpMaTOPhI TOKA C IBYX CTOPOH;
- oJitoca 00BEIMHEHBI 0a30BOM paMoii;
- C 3aB0OJIa MTOCTABIISIIOTCS MOJIIOCA, 3AIIOJIHEHHBIE 3JIETAa30M;
- OTCYTCTBHE PETYIUPOBKH;
- MUHUIMYM MOHTaXa.

Puc. 1.61
BbakoBrbIii 3i1€eraso-
BbIA BBIKJIFOYATEID

Ttuna DT
(ALSTOM)
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Tabnuua 1.38. OcHOBHbBIE TEXHUUECKHE XapaKTEPUCTUKU 3JIETa30BbIX
BeIKIIIOUaTeneit DT (ALSTOM)

ITapamerp DT1-123 DT1-145
HomunHaneHOE Hanpsokenue, kKB 123 145
HomunansHBIN TOK, A 3150 3150
HomMmuHansHBIN TOK OTKIIFOYCHUS, KA 40 40
Tox TepMUYeCcKOil CTOMKOCTH, KA 40 40
Bpewms npoTekanus Toka TEpMUUYECKOM CTOMKOCTH, C 3 3
Jlonyctumbiii Tok K3 npu BriroueHuu, KA 100 100
CoOCTBEHHOE BpeMs OTKIIIOUCHHUSI, MC 28 28
[TonHOE BpeMs OTKIIFOUEHMS], MC 50 50
Cob6cTBEHHOE BpeMsl BKIIFOUEHHU S, MC 90 90
Macca BBIKITIOUATEIIS, KT 3181 3181
HcnbitatensHoe HanpspkeHue Ha yactote 50 ', kB 230 275
I'po3oBoii umnynsc, kB 550 650
Mexanudeckasi CTOMKOCTh IUKJIOB B - may3a - () 0-0,3¢c-CO- | 0-0,3¢c-CO-
3mun-CO 3mun-CO
i CO- i CO-
15¢-CO 15¢-CO
Tun npuBoa NIPYKUHHBINA | IPYKUHHBIN
Onera3, nanenue npu remneparype 20°C, MIla 0,68 0,68
Macca aierasa, Kr 36 36

Konuepn «<HEAG»
Brikiiouartesib 3j1era3oBblii KoJ10HKOBbI cepun LW36A(B)-126 (puc. 1.62)
Ha kiacc HanpspkeHus 110 kB, Hapy»XHOW yCTaHOBKH, NMpeJHAa3HAYEH AJISI CETEN
1 sHeprocucteM ¢ HamnpsbkeHuem 110 kB u wactoroit 50 I'w.

Brikitouatens cooTBeTCTBYET TpeboBaHueM ctanaaptoB GB1984-2003 u
MD3K62271- 100 («BbICOKOBOJIBTHBIN ~ BBIKJIIOYATENb JJIi CETEed IepeMeH-
HOT'O TOKa»).

Brikimouatens paboraer mo npuHiuny ramenus nayru K3 B anerasoBoi
Kamepe, IPUBOJI NPYKUHHO-MOTOpHBINA Mexann3M CT30.

OTANYUTENBHBIMU XapAKTEPUCTUKAMHU BBIKITIOYATENS SBIISIOTCS
- BBICOKAs CIIOCOOHOCTH pa3phiBa ayru K3;

- HeOoubIIas MoTpedsieMas SHEPTUs;
- BBICOKasl HaJIE)KHOCTb.

Brikitouatens npeacTaBiasieT co0oil KOHCTPYKIMIO Ha OCHOBe 3-X dap-
(b OpOoBBIX MOJIIOCOB-(a3, YCTAaHOBIEHHBIX Ha 00IIyI0 pamy co croiikamu. [lonroc
COCTOHT U3 OIIOPHOTO M30JISITOPA U TyrOracsilei KaMepsl.

BeIknroyaTenp 3amoJIHEH 3JIETa30M N0 JAaBieHUEM. [l KOHTpois
IJIOTHOCTH Y J1aBJICHUS UCTIONB3YETCS MPUOOP KOHTPOJISI INIOTHOCTH 3JIerasa.

B mixady ynpaBneHus npuBoJia BBIKIIOYATENS] YCTAHOBICH NPYXUHHBIN
pabouyuii MeXaHu3M, HaXOJSALIUMNCSA B LIEHTPE U COCJUHEHHBIN C yIMpaBIsIOUUM
phIYaroM LEeHTpadbHOU (a3bl. brarogaps NpUHLMITY KWCTIOIB30BAHUS HAKOIUICH-
HOM SHEPruy M ONTUMHU3UPOBAHHONW KHHETHYECKOW CUCTEMBI BBIKIKOYATENS, B
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YCTPOUCTBE yiydllieHa MexaHudeckas 3Q(PeKTUBHOCTh pabOThl U CHMXKEHO IO-

TpeOJieHne YHEPTUN.

Puc. 1.62

KonoukoBewIit di1e-
ra30BBIN BBEIKITIOYA-
TeIb TUIMA
LW36A(B)-126
(HEAG)

Tabnuua 1.39. OcHOBHbBIE TEXHUYECKHE XapAaKTEPUCTUKU 3JIETa30BOr0

BeIkIroUaTesst LW36A(B)-126

ITapamerp LW36A(B)-126
HomunHaneHOE Hanpsokenue, kB 126
HomunansHBIHN TOK, A 2000; 3150
HoMuHanbHBIA TOK OTKIIOUEHUS, KA 31,5; 40
Tok TepMHUYECKON CTOMKOCTH 31,5; 40
BpeMmst npoTekanns TOka TEPMHUYECKOM CTOMKOCTH, C 4
Bpewmsi BKIIIOUEHUA-OTKIIIOUEHUS], MC 60
[TonHOE BpeMst OTKJIFOUEHHUS, MC 35
Bpewms BkirtoueHus1, Mc 75
Macca BEIKIIIOYATENS, KT 1300
HcneitatensHoe HanpspkeHue Ha yactote 50 ', kB 275
I'po3oBoii umnynsc, kB 650
MexaHnueckasi CTOMKOCTh HUKJIOB B - may3a - 0 6 000
3HaueHusl TEMIEPATYPhl OKPYKAIOIIEro BO3ayXa max +40 min -45
Tun npuBoja IIPY’KWHHBIN
HomunansHOe gaBiieHue djerasa, mlla 0,6
VTeuka djieraza B TedeHue roaa, % <1
Homunanbsblit pabounii UK 0-0.3¢c-BO-180(20)c-BO
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2 KoMIuieKkTHBIE pacnpe/ieMTe/JIbHbIe YCTPOMCTBA ¢ BO3AYIIHOM
m3ouasiuuen (KPY) u sserazosoi usoasinuei (KPYJ)

IIpumenenne KPY (KPYDJ) paer 3HAYMTENbHOE YIPOIIEHUE CTPOU-
TEJIBHON YaCTH 3JEKTPOYCTAHOBOK, YCKOPSIET UX MOHTAX, YIPOLIAET IKCIUTyaTa-
M0 ¥ TOBBIIAET HAAECKHOCTh. OHU MONYYWUIM LIUPOKOE PACIPOCTPAHEHUE B
ANEKTPOYCTAHOBKAX PA3JIMYHOIO HazHa4YeHUsA. KOMIUIEKTHBIE paclpeneanuTeb-
HBIE YCTPOMCTBA BBIYCKAlOTCA Ha HanpspkeHue 10 800 kB.

KommuiekTHbIE pacrpeenuTeabHble YCTPOMCTBA HanpsiKeHnem 1o 35 kB
MMEIOT BO3AYILIHYIO WIM 3JIETa30BYI0 H30isAuut0, HanpsbkeHnem 110 - 800 kB -
AJIETra30BYI0 U30JIALHIO.

2.1 KPY c Bo3ayuiHoii u3onsinuei

KPVY na nHanpspxkenue 10(6) kB uMeroT ABa NPUHIUIHAIBHO Pa3TUYHBIX
KOHCTPYKTUBHBIX HcHOJHEHUS. KPY BBIIBMKHOrO THIA, B KOTOPBIX CHUJIOBOM
BBIKJIFOYATENb C IPUBOJAOM PACIOJIAraeTcsl Ha BBIKATHOM 3JjieMeHTe, 1 KPVY cra-
uuonapHoro tuna (KCO), B KOTOpbIX BBIKJIIOYATENb U IPUBOJI YCTAHABIUBAIOTCS
CTallMOHAPHO.

KPV BBIIBMKHOTO THIIA U3rOTABIMBAKOTCA C BBIKATHOM TEJIEKKOM, Mepe-
MEIaeMO HEMOCPEACTBEHHO MO nony 3PY u kacceTHOro tuma - MOJyJb BbIKa-
THIBA€TCS HA CEPBUCHYIO TEIIEKKY.

OcHOBHBIMHU JTOCTOMHCTBaMU BIKaTHBIX KPY saBnstores:

- BO3MOXXHOCTb OBICTPOI 3aMEHBI BBIKIIIOUATENSI PE3EPBHBIM, YCTAHOBJICHHBIM Ha
TEJIEHKKE;

- KOMITAKTHOCTb YCTPOMCTB, TaK KaK BMECTO pa3bEeIMHUTENEH NPUMEHSIOTCS
CIIEHUAJIbHBIE KOHTAKTHI IITENICEIBHOTO TUIIA;

- JIOKQJIN3allMOHHBIE CBOKCTBA IIPY BOZBHUKHOBEHUU BHYTPEHHUX MTOBPEKICHUN;

- 3alllMTa TOKOBEIYIIMX YacTe OT MPUKOCHOBEHUS U 3arpsi3HEHUs (3amblIeHuUs),
BO3MOXHOCTb U3TOTOBJIEHUS MIKA(OB CO CTENEHBIO 3aIUTHI BILIOTH 110 [P 64;

- IPUMEHEHNE HA MaKCUMaJlbHbIE MapaMeTpbl: HOMUHANBHBIN TOK 70 4000 A, Tok
oTKIoueHus 10 60 KA.

Konctpyxkius KCO obGecnieunBaer:

- 0oJiee MPOCTYIO AKCILTyaTaIUIO;
- HaIJIATHOCTh CXEMBI;

K venocratkam KCO MOXHO OTHECTHM OTpaHUMYEHHE MO HOMUHAIBHOMY
Toky 70 1000 A u ToKy oTkiroueHus 10 20 KA.

[To ycnosuto obcnyxkuBanust KPY nensitcs Ha:

- OJJTHOCTOPOHHETO OOCITYKUBaHUS - YCTAHABIMBAIOTCS IPUCIOHEHHO K CTEHE;

- IBYCTOPOHHET0 00CITy>)KMBaHUs - YCTaHABIIMBAIOTCS C IPOX0JIaMHu ¢ (pacagHoOl u
TBUIbHOM CTOPOHBI;

- C BO3MOKHOCTBIO OJHOCTOPOHHETO U JIBYyCTOPOHHETO 00CTYKUBaHUSI.

KPY ¢ BozmymHO#M wm3omsumeit mis HanpspkeHudt 10(6) u 35 kB kom-
IJIEKTYIOTCSl BAKYYMHBIMU WJIH 3JIETa30BbIMU BBIKIIFOYATESIMU.
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KomniiekTHble pacnpeaejnTe/bHble YCTPOCTBA BbIABH:KHOIO HC-
MOJTHEHU S

BbIABUKHBIE KOMIUIEKTHBIE paclpeeUTeNbHbIe YCTPOMCTBA HMEIOT
KOHCTPYKIMI0O OpPOHMPOBAHHOI'O THMA W COCTOSIT U3 YETHIPEX H30JIUPOBAHHBIX
0TCeKOB (puc. 2.1): oTceka BBIABUKHOTO 0JI0Ka (BBIKIIOUATENS ), OTCEKa COOPHBIX
IIMH, OTCEKa CHUJIOBOIO Kaless M OTceka BTOPUUHBIX Lieneid. OTCeku pa3zaesieHbl
Mexay coOol MmeTtamnuyeckuMu mneperopojkamu. CoelMHEHHE TOKOBEIYIIUX
AJIIEMEHTOB MEPBUYHOM 1ENH BBIMOJIHAETCS Yepe3 NPOXOIHbIE U30JSATOPHI.

Puc. 2.1.
[lIxad KPY kaccernoro tumna
1. JloTok BTOpHUYHBIX LENEd U

ONEepPaTUBHBIX IIMHOK
2. IIpoxoaHOi H30JATOp COOPHBIX

IITUH

3. IIpoxoIHOW CTBIKOBOM H30JIs-
TOp

4. COopHBIEC IIUHBI

5. BBILABMKHOM 3JIEMEHT

6. IloaBwKHBIE  METANIMYECKUE
IITOPKH

7. CpémHas peMOHTHas TUIACTUHA

8. Omnopnas muuTa (Jierkochb€MHas

MIEPErOPO/IKa)
9. BpIxJIONHBIE KJIANlaHbI
10. TpancdopmaTopsl ToKa
11. TpancpopmaTopsl HaPSHKEHUS
12. Tpancdopmaropsl Toxka T3HII
13. 3azemmuTtenb
15 VYecrpolictBo MuKpompoueccop-
HOM 3aI{UThI
16 3amusis nBepb
= - KOHIIEBOM BBIKJIFOYATEIb

OIITUYECKUI TaTYNK

KPY kOMIUIEKTYIOTCS BAKYYMHBIMU WJIM 3JIETA30BbIMU  BBIKIIOYATEISAMU
Pa3IUYHBIX TPOU3BOUTENEH (CM. pa3jiei BaKyyMHBIEC U 3JIETa30BbIE BHIKJIIOYATE-
7M) Ha HanpsbkeHue 110 35 kB.

BoiaBukHoM 351eMeHT B KPY nMeeT Tpu nosoxeHus:

- pabouee MoJI0XKEeHHE, KOT/a TeIekKa (MOyJib) C KOMMYTAallMOHHBIM alapaTom
HaxXOJIUTCS B MKa]y W BTHIYHBIC KOHTAKTHI CUJIOBBIX U BTOPUYHBIX IIETICH 3aMK-
HYTHI;
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- HCTIBITATEILHOE TIOJIOKEHHE, KOT/1a TeIekKa (MOIY/Ib) C KOMMYTAallMOHHBIM all-
mapaToM HaxXOJHUTCS B MIKa(y, BTEIYHBIE KOHTAKTHl CHJIOBOHM IIEMU Pa30MKHYTHI
U MPU 3TOM oOecreynBaeTcsi 0€30MacHBI U30JSITUOHHBIA MPOMEXYTOK, a BTO-
PUYHBIX IIETTH 3aMKHYTHI;
- PEMOHTHOE ITOJIOXKEHHUE, KOT/1a TeIS)KKa HaXOAUTCs BHE MIKada.

CoBpemennbie KPY, kak mpaBuiio, U3roTaBIMBAIOTCS KACCETHOT'O THUIIA -
B PEMOHTHOM TIOJIO)KCHUHM MOJYJIb C KOMMYTAIIMOHHBIM aIlliapaToM yCTaHaBIIH-
BaeTCsS HAa CEPBUCHYIO TENECKKY (puc. 2.2). Takas KOHCTPYKIHS TO3BOJISACT IKC-
mwiyatupoBaTh KPY Tonbko ¢ dacaga (omHocTOpoHHEE OOCIyKHUBAHHE) U Pa3-
MeIaTh HECKOIBKO (10 12) CHIIOBBIX BBICOKOBOJIBTHBIX OJIHOXKHWIIBHBIX KaOeseh
6oupioro (1o 600 MM?) cedeHHUs.

Puc.2.2.

KPY 10 kB cepun D-12 ¢
BaKyyMHBIM BBIKJIFOUYATEJIEM
VD-4. Moaynb ¢ KOMMyTa-
[IUOHHBIM aIlapaToM YCTa-
HABJIMBACTCS HA CEPBUCHYIO
TEJIeKKY

B KPV, u3roraBiuBaeMbiX C YY4ETOM MEXIYHAPOIHBIX TpPeOOBAaHUU MO
0€30MacHOCTH IIPETyCMAaTPUBAIOTCS:
- 3alllUTHBIE JBEPU CWIOBOIO MOAYJIS, NPU 3TOM IEPEMEIIEHUE MOIYJIS BHYTPHU
mkagda (pabouee - UCTIBITATELHOE MOJOKEHNUE) OCYIIECTBISIETCS MPU 3aKPBHITON
JBEpH MPHU MOMOILIM PYYHOTO UIM MOTOPHOTO IpuBoja. /IBeps OoKHpyeTCcs Ha
OTKPBITHE 10 NIepeMenIeHus 6JI0Ka B KOHTPOJIbHOE TI0JI0KEHHE;
- OJIOKMpOBKa OTCEKa CHJIOBOI'O KaOeuls, 3alpelaroniasi OTKpbITUE IBEpU 0e3 3a-
3eMJICHUs NpucoequHeHus. JlaHHas OJIOKHpOBKAa pabOTaeT COBMECTHO C yCTPOM-
CTBOM KOHTPOJISi HANpPSDKEHUS HA MPHUCOCIUHEHUU (HE MPEenyCcMOTpeHa JencCT-
Bytouumu B Pecniy6nrike benapych HOpMaTUBHBIMH aKTaMU);
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- MHAMKATOPbl HAJU4Ms HAIpsSOKEHUS Ha JIMHUM, COOpHBIX IIMHAX (HEe mpeny-
CMOTpEHHI JelicTByomuMy B Peciy0imnke benapych HOpMaTUBHBIMU aKTaMH );
- IyroBasi 3allliTa KJalaHHOTO TUIA.

KPVY na nanpspkenue 35 kB u3-3a 00sblIoro Beca BBIKIIOYATENS H3O-
TaBJIMBAIOTCS HA BBIKATHOM Tenexkke (puc. 2.3). Takast KOHCTPYKIUS TPaJAUIIMOH-
HO coxpanuiach B HekoTopblx KPY(KPYH) 10 kB, B KOTOpBIX yCTaHABIMBAIUCH
MAacJISIHBIE BBIKJIIOUATENN, UMEIOIINE OOJIBIION BeC.

Puc.2.3.

KPY 35 xB cepun D-40 ¢
BAKYYMHBIM BBIKITIOUATEIEM
VD-4 Ha BBIKATHO TEJIECKKE

KomiuiekTHbIC pacnpenenuTe/lbHble YCTPOMCTBA HAPYKHOIO HUCIIOJI-
Hennsi (KPYH)

JInsi TpUMEHEHMsT Ha OTKPBITOM BO3AYyXE B COCTaBE KOMIUIEKTHBIX
tpanchopmaropubix noactaniuii 110/35/10(6) kB 6mounoro tuna (KTIIB) npu-
Mmenstores KPY napyxuoro ncnonnenust — KPYH.

Hkadgpl BBOAA OTXOMAUIUX JUHUN, TPaHC(POPMATOPOB HAIPSKEHUS U
pa3panankoB KPYH cocTosT u3 IByX OCHOBHBIX YacTEH: KOpIIyCa U TEJICKKHU
(puc. 2.4).

Kopnyc mkada npencrapiser co00il KapKacHYI0 METAILIOKOHCTPYKIIUIO,
BBITIOJTHEHHYIO U3 CHEIHAIbHBIX IITAMIIOBAHHBIX NIpoduiiel TucToBoi ctamu. OH
pasziereH METaUIMYEeCKHUMH TEePEropoJIkaMu Ha MSTh OTCEKOB: COOPHBIX IIWH,
TEJEeXKKH, MPUOOPOB 3alIMTHl U U3MEpPEHUs, TPaHCHOPMATOPOB TOKA C Kabelb-
HBIM WJIM BO3QYLIHBIM BBOJAOM M BEPXHHMX HEMOJBHKHBIX PA3bEINHSIONINX KOH-
TakToB. OTCEK COOPHBIX IIMH OTJENEH OT OCTaJbHBIX OTCEKOB IKada MeTalu-
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YEeCKMMHU MEePEeropojKaMyu U MPOXOJHBIMU HU30JATOPaMH, YTO oOecreunBaeT 00-
Jiee BBICOKYIO CTEIIEHb HAJCKHOCTU U JIOKAJINU3ALMI0 BO3HUKILINX aBapul B IIpe-
Jenax OJHOTO ICKTPUUYECKOr0 IPUCOCAUHEHNUS.

KPYH KOMIUIEKTYIOTCSI BaKyyMHBIMHM BBIKIIOUYATEISIMU IMPOU3BOJACTBA
Poccuu u Ykpauns! paznuunsix Tunos Bb, BBII, BB/TEL u np.

KPVH BbinyckaroTcs HCKIIIOUUTENBHO B cTpaHax CHI'.

Puc. 2.4. KPYH orxoasmeii Bo3aymHo# tuaun 10(6) xB:
1 - BRIKaTHAS TEIIEKKA;

2 - OpUBOJ BBIKIIOYATEIIS;

3- BBIKJIIOYATEID,

- OTCEK MPUOOPOB U peJie;

- OTCeK COOpHBIX IINH;

- MPOXOJHBIC U30JIATOPHI,

- OTCEK BEPXHETO Pa3beMHOT0 KOHTAKTA;
- TpaHchopmaTop TOKa;

9 - 3a3eMIIAIONIMI HOX;

10 - HMXKHUU KOHTaKT;

11 - pama ocHOBaHHUsI KaMepBl;

12 - mmomiagka JUIs BEIKATHOM TEJICKKH

03N DN K~
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KoMmmiiekTHbIe pacnpeaeuTelbHble YCTPOWCTBA CTALMOHAPHOIO
ucnogHenust (KCO)

OCHOBHBIM THUIIOM CTallMOHAPHBIX KOMIUIEKTHBIX pPacTpeeIUTEeNbHbIX
YCTPOMCTB SIBISIIOTCSA KaMepbl cOopHble ogHocTOpoHHEro oOcmyskuanus (KCO).
KCO npennaznayens! Jisi IpUMEHEHUs B pacipeaenuTenbHbix nynkrax (PII) u B
tpancopmaropubix nojacranuusax (TII) B pacnpenenurensHoit cetu 10(6) kB u
yCTaHOBKax MpoMbliluieHHbIX npeanpusatuii. KCO BbllycKalOTCs HA HOMHHAJIb-
HEIN TOK 10 1000 A ¢ CHJIOBBIMHU BBIKJIIOYATEISIMU HAa TOK OTKIIIOUEHUA 10 20 KA
Y BBIKJIFOYATEJSIMUA Harpy3ku Ha HOMUHAJIbHBIN TOK 110 630 A.

KCO wuzroraBnuBarorcs AByx TUNOB: cepun 200 ¢ CHIIOBBIMU BBIKIHOYA-
TeIsIMU (BaKyyMHBIMU WJIM 3J1eTa3oBbIMU) (puc. 2.5) u cepun 300 c BbIKIIIOUaTe-
JSIMU Harpy3ku (puc. 2.6).

Puc. 2.5.

KCO cepun 200 ¢ cu-
JIOBBIM BaKYyYMHBIM
BBIKJIFOYATCIIEM

KCO cepun 200 (puc. 2.5) KOHCTPYKTUBHO MUMEIOT pa3jielieHue Ha TpHU
oTceka. B BepxHeM oTceke pa3MelieHbl COOpHbIC IIMHBI C IUHHBIM Pa3beIHHU-
TEJIeM W BaKyyMHBIN BBIKITIOYATEIh, B HIDKHEM - TUHEHHBIN pa3beAMHUTENh, Ka-
OenbHAs BOpOHKa U TpaHchopmaTopsl Toka. OTCEK pesleifHOM 3alUThl pa3Melia-
eTcsl, KaK TIPaBIIIO, B BEPXHEH YacTH KaMephl U OTAETCH OT CHUJIOBBIX IIeTIeid Me-
TaJTHIeCcKol meperopoakoil. Ha dacame kamepsl UMEIOTCS BEPXHSS U HIDKHSSA
JIBEpH, a TAKKe JABEpPb PEICHHOro OTCeKa.
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KCO umetor cnenytomniue 0JOKUPOBKHU:

- OJIOKMpOBKA, 3allpeliaronias BKIOYEHUE 3a3eMIIMTENe MPU BKIIOYEHHBIX arl-
naparax B IEpBUYHOM 1LIETIH;

- OJIOKMpOBKA, 3alpellaroliasl BKIIOYEHHE alapaToB B MEPBUYHON LENU MpU
BKJIFOYEHHBIX 3a3€MIIUTENAX;

- OJIOKMPOBKA, 3ampelaroiias OTKPbITHE ABEPEl OTCEKOB MEPBUYHOM IIENU MPHU
BKJIIOUEHHBIX annaparax B NIEPBUYHOM LIETIH.

B KCO, Beinmyckaembix 1o MexayHnapoansiM TpedoBanusiM (MOK) mpe-
JycMaTpuBaeTcs OJIOKMpPOBKA, 3amlpeliarolias OTKPBITUE JBEpEe OTCEKOB Mep-
BUYHOU LIENU NMPU HAJTWYUK HAMPSKEHUS B IEpBUYHON 1ienu. JlaHHas OJI0KUpPOB-
Ka paboTaeT COBMECTHO C YCTPOWCTBOM KOHTPOJISl HANPSDKEHUSI HA MPUCOEIUHE-
HUU (HE MpeAycMOTpeHa AeicTByromumu B Pecnybnuke benapych HOpMaTHB-
HBIMHM aKkTamu). {7151 3TOM 1enu NMpUMEHSIOTCS MHIUKATOPBhl HAIMYUS HANpsKe-
HUS Ha JIMHUM, COOPHBIX MIMHAX (HE MPEeAyCMOTPEHBbI NeUCTBYIOMUME B Pecmy0-
nmuke benapych HOpMaTUBHBIMU aKTaMH).

KCO ocHamarorcs BakyyMHBIMH (3JI€Ta30BBIMHU) BBIKIIIOUATEISIMU, MUK-
POTIPOIIECCOPHBIMU YCTPOMCTBAMU 3aLUTHI U YIIPABIICHHUS.

puc. 2.6.

KCO cepun 300 ¢ BbI-
KITFOYaTesieM Harpy3ku

KCO cepun 300 (puc. 2.6) KOHCTpYKTHBHO UMEIOT OJIMH OTCEK. B Bepx-
HEel YaCTH OTCeKa pa3MeleHbl COOpPHBIC MUHBI, B CPETHEH YacTH - BBIKIIIOYATEIb
Harpy3Ky Wi pa3beIWHUTEIb U MPEIOXPAHUTEIH, B HIDKHEH - KaOeiabHas BO-
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ponka. Kamepa umeer onny nBepb. B BepxHelt yactu Qacaga kamepbl uMmeercs
OTCEK BTOPUYHBIX IICTICH.

KCO ocHamarTcsi BRIKIIOYATEISIMA HArpy3KH Pa3IMuHbIX THUIIOB, B TOM
YHCJIe ¢ BOBMOXXHOCTBIO JUCTAHIIMOHHOTO YIIPABJICHHUS.

KCO umetor cnenytoniue 0JOKUPOBKHU:

- OJIOKMpOBKA, 3allpelaronias BKIOUYEHUE 3a3eMIIMTENe MpU BKIIOYEHHBIX arl-
napaTtax B IEpBUYHOM IIETIH;

- OJIOKMpOBKA, 3allpellaroliasl BKIIOYEHHE alapaToB B MEPBUYHON LENU MpU
BKJIFOUEHHBIX 3a3€MJIUTENIAX;

- OJIOKMPOBKA, 3ampeliaroiias OTKPhITHE ABEPEl OTCEKOB MEPBUYHOM IIENU MPHU
BKJIIOUEHHBIX afnmnapaTax B IEPBUYHOMN LIETIH.

B KCO, Beinmyckaembix 1o MexayHapoaubiM TpeboBanusiM (MOK) mpe-
JycMaTpuBaeTcs OJOKHpPOBKA, 3amlpeliaroiias OTKPBITUE JABEpEe OTCEKOB Mep-
BUYHOU 1€MW NMPU HATUYHUH HAMPSOKCHUS B MIEPBUYHOM 1ienu. J{aHHas OJOKUPOB-
Ka paboTaeT COBMECTHO ¢ MHAMKATOPaAMU HAJIUMYUs HAMPSIKCHUS.

Oco0ennoctu odcayxxkuBanus KPY

Konctpykius coBpemennbsix KPY mpenmnonaraer MmakcumaibHOE YMEHb-
[I€HUE SKCIUTyaTallMOHHBIX 3aTpaT. DTO JOCTUTaeTCs B MEPBYIO OYepeib 3a CUET
npuMeHeHus: B KPY BakyyMHBIX M 3JI€Ta30BBIX BBIKIIIOYATENICH, CUCTEM JIHArHO-
CTUKH, COBPEMEHHBIX JIEKTPOU3OJISIITUOHHBIX MAaTEPHUAIIOB.

KPY nomxHbI mojaBepraThCs OCMOTpPaM M MEPUOIUYECKUM PEMOHTaM B
COOTBETCTBUHM C JCHCTBYIOIIUMHU TEXHUUYECKUMH PErIaMeHTaMu B 00beMe, PEeKO-
MEHIyEeMOM HU3TOTOBUTEIIEM.

ITpu ocmotpax KPY 6e3 ux OTKIIOUEHUS TPOBEPSIOT: PaboTy CETH OC-
BEILICHHS U 00orpeBa (B XOJOAHOE BpeMsl Tojia) MoMeleHu 1 mKkadoB; ooIiee
COCTOSIHUE TIEPBUYHBIX Pa3beAUHSIONINX KOHTAKTOB, pa3beAMHUTEICH, KOHTAKT-
HBIX COCIMHEHUN, MEXaHU3MOB OJIOKUPOBKH; CTEIICHDb 3arpsi3HEHHOCTH; OTCYTCT-
BHUE€ BUJMMBIX MOBPEKICHUM U KOPOHUPOBAHUS M3O0JISTOPOB; COCTOSIHUE IIeTICH
BTOPUYHBIX COSTUHEHUH (PSIIOB 32)KUMOB, IITENICEIbHBIX Pa3beMOB, THOKUX CBSI-
3ei, perne U U3MepUTeNbHbIX NMpubopoB). Habmonenue 3a o0opyaoBaHUEM Be-
JIETCS 4Yepe3 CMOTPOBbBIE OKHA.

Hanuuue ucnpaBHOM cucTeMBbI 000TpeBa B COYETAHUU C COBPEMEHHBIMU
M30JSIMOHHBIMU MaTepualaMi 00ecreurBaeT HAJEKHYIO0 paldoTy HU30JISIUU
KPYV. IlpakTrka moka3biBaeT, 4TO NP PE3KHUX IMepernaaax TeMnepaTypbl HapyxK-
HOT'O BO3/yXa MPOUCXOJUT MOBBIIICHHUE OTHOCUTEILHON BIIAXKHOCTHU B IIKadax (B
ornenbHbie miepuonbl 10 100 %) v yBIaXxHEHHE MOBEPXHOCTH H3OJISIIIUU, UTO
MIPUBOUT K MIEPEKPHITHSIM.

[Ipumenenue B KPY BakyyMHBIX U 3JIeTa30BBIX BBIKJIFOYATEIEH MO3BO-
JIWJIO UCKIIIOYUTH U3 PErJIAMEHTHBIX pabOT PEMOHT CHUJIOBOM YacTH, M OTpaHHU-
YUTCSl TOJIBKO PEBU3UEH ero npuBoja. [Ipu Hanu4uu cucTeMbl KOHTPOJIS pecypca
BBIKJTIOUATENel paboThl MPOBOJAATCS BRIOOPOYHO, TOJIBKO Ha TeX MKadax, e pe-
CypC TpEeBbIIICH. YKa3aHHbIe (PAKTOPhI CYIIECTBEHHO YIPOCTUIN U YyJIEUIEBUIU
AKCIUTyaTalHuo cOBpeMeHHbIX KPVY.
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IIpoussoauresn KPY

B nactosiiee Bpemsi Hanbosbllee pacnpocTpaHeHue B benapycu momy-
g KPY cepun K-59, K-63 npoussoncrsa T «3nexkrpomut» (Poccus, r. Ca-
Mmapa), KPVY cepun K-104 npousBoacta «dnekrporut» (Poccus, r. Mocksa) u
KPV cepun K-59 npoussoncrsa OAO «Paton» (benapycs, r. 'omens). OTaensb-
Hbl€ TIPOEKTHl peanu3yroTcs Ha obopymoBanuu oT eBponeickux (ABB, SIE-
MENS), kuraiickux (HEAG), ykpaunckux («P3BA», «AMmnep») mpou3BoauTe-
nen.

KPY  nocrtaBnsiercs  mjid1  yCTaHOBKM B 3PY  moacraHuumi
330/220/110/35/10 kB, a Tak >xe s OTAECNBHO CTOSIIIMX pacHpeleTUuTeNbHbIX
nyHktoB (PII).

KPY 10(6) xB cepuu K-63 T/l «daexrpomur» (r. Camapa)

KPVY cepun K-63 (puc. 2.7) u3roraBivMBaroT B JIByX UCIOITHEHUAX — Y1,
st HapykHoM ycTaHoBKkU (KPYH) u YXJI 4, nns ycranoBku BHYTpu 3PVY.

KoMmuiekTHbIE pacnpenenuTenbHble YyCTpOHCcTBAa HampsbkenueM 6 u 10
kB cepun K-63 npuMeHSIOTCS B KayeCTBE pPaCHpEAEIUTENIbHBIX YCTPOWCTB
TpaHCHOPMATOPHBIX MOACTAHIINMI, BKIIOYass KOMIUIEKTHbIE TpaHC(POpPMATOPHbIE
noactaniuu (61ounbie) 220/110/35/6(10) kB, 110/6(10) kB, 110/35/6(10) B,
JUISL BJEKTPUYECKUX CTAaHIMH M CHUCTEM HIICKTpUPUKALUU KEJIe3HOIOPOKHOTO
TPaHCIIOPTA.

KPY cepun K-63 Moryt mocTaBisThCS sl PACIIUPECHUSI YXKE JEUCT-
BYIOILIUX PACHPEAYCTPOMCTB IPYTrUX NPOU3BOJAUTEIEH YEPE3 MEPEXOIHBIE IIIKa-
¢b1, Bxoasmue B coctaB KPY.

B obmem cinydyae KPY moctaBisitoTcst OTIEIbHBIMU STYEHKAMU C AJIEMEH-
TaMU CTBIKOBKH siueeK B pacnpenyctpoiictBo. [lo TpeboBanuio 3akazunka KPY
MOCTABJISIIOTCS TPAHCIIOPTHBIMU OJIOKAMU, KaX bl U3 KOTOPBIX COCTOUT U3 TPEX
AYEEK CO CMOHTHPOBAHHBIMU COCIMHEHUSMHU TJIABHBIX U BCIIOMOTATEIBHBIX 1I€-
IIEH.

B kauecTBe penelHON 3aIUThl 1 aBTOMAaTUKU MOT'YT HCIOJIb30BaThCS KAK
ANEKTPOMEXAHUYECKHUE PENE, TaAK U MHUKPOIPOLECCOPHBIE YCTPONWCTBA POCCUN-
CKUX U 3apyOeKHBIX TPOU3BOAUTENEH.

O6mmas xapakrepuctuka KPY cepun K-63:

- HaJIe)KHOCTh B T€UEHHE BCETO CPOKA CIY>KOBI;

- MPOCTOTa MOHTaXKa, SKCILTyaTallMy U TEXHUYECKOTO 00CITYKUBaHUS;

- 0€30IacCHOCTh NIEpCOoHAaNa;

- npeBocxoacTBo HOpM 'OCT n MOK mno psigy napameTpos;

- BBICOKAsl TEXHOJIOTUYHOCTB;

- BBICOKOYYBCTBUTEJIbHAS AYroBas 3alluTa JBOMHOTO JEHCTBUS;

- IUPOKUM THaNa30H MapaMeTpOB;

- 00JIBII0H BRIOOP KOMMYTAIIMOHHBIX aIIapaToB;

- BBICOKOKaQYE€CTBEHHOE aHTUKOPPO3UOHHOE MOKPBITHE C MPUMEHEHUEM TOPSAYETO
IUHKOBAHMS U 3JIEKTPOPOPE3HON IPYHTOBKH;
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- COBPEMEHHBIN JIN3AH;

- BBICOKHE DKCIUTyaTallUOHHBIE Ka4eCTBA;

- YCWINS TIPU PYYHOM OINEPUPOBAHUM YMEHBIIEHHI B 1,5 — 2 pasa 1o cpaBHEHUIO
C OTE€YECTBEHHBIMH aHAJIOTaMU;

- ynoOHbIe OJIOKUPOBKH, IIPEIOTBPAIIAIOIINE OIITMOOYHBIE OTIEpAIlUH;

- MUHUMAJIbHBIE 3aTPaThl Ha TEKYIllee OOCTyKUBAHUE;

- BO3MOXHOCTB CTHIKOBKH ¢ Jt00bIM TUIOM KPVY;

- TIOJTHBIN KOHTPOJIb pabOTOCIIOCOOHOCTH;

- POCOYCTOMYMBAS U3OJISLIUS.

Puc. 2.7.

KPV 10 kB
K-63

Tabnuua 2.1. Texunueckue xapakrepuctuku KPY cepun K-63

ITapamerp 3Hauenus
HomunanpHoe HanpsikeHue, kB 6; 10
HoMuHanbHBIA TOK IIIaBHBIX Lenen, A 630; 1000; 1600
HomunanbHbIit TOK COOPHBIX ITHH, A 1000; 1600; 2000; 3150

HoMuHaneHBIH TOK OTKIIIOUEHUS BhIKIIOUaTest, KA | 20; 31,5

TpexcexkyHIHBII TOK TepMUUECKOM cTolKoCcTH, KA | 20; 31,5

TOoK IEKTPOIMHAMUYECKON CTOMKOCTH, KA 51;81
VYposenb nzossiuu o 'OCT 151676 HopwmanbHblid, ypoBEHH «O»
N3onsuus Bo3nyminas
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[Iponomxenue Tadaurs! 2.1

N30J111s1 TOKOBEAYIIMX YacTeN

C HCHU30JIMPOBAHHBIMU INMHAMN

By nrHEHHBIX BBICOKOBOJIBTHBIX TPUCOEIUHEHU I

KaGenbHble, BO3AyIIHbIE, IIUHHBIE

VY cnoBHsI TEXHUYECKOTO 00CTYKUBaHUS

JByXcTOpOHHEE

Crenens 3amutsel 10 [ OCT 14254—96

Jig V1 — OpbI3ro3auiieHHoe UCHoJ-
Henue [P34
Hnsa XJI1 — npuie3aluieHHoe UCIoi-
Henue [P54

Hanuuue termousonsuuu 8 KPY

s Y 1— 6e3 Teron30smun
Hns XJI1 — ¢ Teruton3onsiueit

Bun ynpasnenus

MecTHOE, TUCTAaHITMOHHOE

KPY 10(6) kB cepun K-104 «daexkrpomnr» (r. Mocksa)

KPY K-104 M (puc. 2.8) npeaHazHayeHsbl Uil IpUeMa U pacupeaeaeHus
ANIEKTPUUYECKOM AHEepruu TpexdazHoro nepemMeHHoro toka yactoro 50 'ty HO-
MHHaJIBLHOTO HanpskeHusd 6 u 10 kB B ceTax ¢ M30JMpPOBAHHON HEUTPAIIBIO.

Mkadger K-104M pekoMeHIyIOTCS AJi YCTAHOBKU B pacIpeesIuTeb-
HBIX YCTPOMCTBaX COOCTBEHHBIX HY K] TEIJIOBBIX U A@TOMHBIX 3JIEKTPOCTAHLIUM, B
ANEKTPOYCTAHOBKAX IPOMBIIUICHHBIX NPEANPUATAN W Y3JIOBBIX 3aKPBITHIX

TpaHchHOPMATOPHBIX MOJICTAHLIUA.

Hkader K-104 M coorBerctBytoT TpeboBanusiMm ['OCT 14693-90 u TY

34-13-10854-84.

Tabnuua 2.2. Texunueckue xapakrepuctuku KPY cepun K-104 M

ITapamertp

3HayeHusa

HomunHaneHOE Hanpsokenue, kB

6;10

HomuHansHBIA TOK TJIaBHBIX ITeTieit, A

630; 1000; 1600

HomuHasibHbIM TOK COOpPHBIX IIUH, A

630; 1000; 1600; 2000; 3000

HoMuHanbHBIA TOK OTKIIIOYEHUS BBIKIIFOUATENS, KA 8:12,5;20;31,5
TpexcekyHIHbIN TOK TEPMUYECKON CTOMKOCTH, KA 8:12,5;20;31,5

TOoK IEKTPOIMHAMUYECKON CTOMKOCTH, KA 20; 32; 52; 82

VYposenb nzossiuu o 'OCT 151676 HopwmanbHblid, ypoBEHH «O»
N3onsuus Bo3nymnas

Y Ci10BUSI TEXHUYECKOTO 00CTY)KMBaHUS JIByxcTopoHHEE
Kmumatnueckoe ucnoymenue mo I'OCT 15150-69 V3

Crenens 3amuThl 10 I'OCT 14254-80 1P 20

Bun ynpasnenus

MecTtHO€, TUCTAaHITMOHHOE
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Puc. 2.8.

KPVY 10 kB K-104

[Ipy HEOOXOAMMOCTH YCTAaHOBKHU IIKa(dOB BBOJA U CEKIIMOHUPOBAHUS Ha
tok 2000 mnu 3150 A pekoMenaytoTcs k mpumeHeHuto mkadsl K-105 npousso-
ctBa AO “ MOCOJIEKTPOILIUT’. Hlkadper K-105 creikyrores co mkadamu K-
104 M 1o cOOpHBIM LIMHAM U YCTAaHABIMBAIOTCS HA TE€X € OMOPHBIX IIBEJLIe-
pax.

Hkadgpl ¢ CHUIOBBIMU TPEIOXPAHUTEISIMU JOMYCKAeT MOJKIIOUYECHUE
Tpanchopmaropos 10 100 kBA.

[Ipu pacmmpenun cymectByromux PY-6/10/kB mkadsr K-104 M npu
MOMOIIM MEePEeXOHbIX MIKa(pOB MOTYT ObITh cOCThIKOBaHbI co mmkadamu K-XII,
K-XXVI, K-XXVII.

[To cnocoby npucoequnenust mkapel K-104 M mMoryt ObITh C HIMHHBIM
BBOJIOM WJIU C KaOenbHbIM BBOJOM. KabenbHble BBOABI MOTYT ObITH BBITIOJHEHBI
cBepxy mikada, cHU3y BHe mkada , cHuzy BHyTpu mkada. [Ipu stom crienyet
UMETh BBHUY, YTO KaOeIbHBIA BBOJ CHHU3Y BHYTPH LIKa(a BO3ZMOXKEH MPU YCIIO-
BUU BBIMOJHEHUsI KaOelIbHOr0 MPHUCOEIUHEHHsS] HE Oosiee 4eM JByMsI BBICOKO-
BOJIbTHBIMU KaO€IsIMHU.

Jlyroasi 3amuTa JIMHEHHEro OTCEKa M OTCEKa BBIIBUIKHOTO JJIEMEHTA
BBITTOJIHSIOTCS TIPU NOMOIIM Pa3rpy304HbIX KiamaHoB. J[yrosas 3ammura oTceka
COOpHBIX HIMH MOET OBITh BBINOJHEHA MPU MOMOIIM OJHOTO U3 CIEIYIOLIUX
YCTPOKCTB: AYyTOYJIOBUTENEH, yCTAHABIMBAEMBIX 10 TOPLAM Ka)KJI0M CEKLUU; Y-
royjaBJiaBaloel MWHbBI TUTA “aHTeHHA”; POTOTUPPUCTOPOB.

KPY K-104 M MOXeT yCTaHAaBIMBATHCS OJHOPSAIHO WIM IBYXPSIHO.
MuHuMansHOE PaccTOSIHUE OT CTEHbI 3[JaHUA MO 3aJHeil cTeHku mKkada — 950
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MM. MUHUMaJIbHOE PACCTOSHUE MEXIY MKadaMu MpU JBYXPSTHOM HX PacIio-
noxeHun — 1600 mm.

IIpu ucronp30BaHUU JYTOYJOBUTENEH JIsI OMHOPSIAHOTO PACIOIOKEHUS
KPY mexny mkadamMu CEKIIMOHHOTO BBIKJIIOYATEINSI U CEKIIMOHHOTO pa3beIuHU-
TeJIsl yCTaHABIIMBAETCS IIUHHBINA OJIOK.

Br160p cnioco0a BBIMOTHEHUS] AYTOBOW 3aIUThl COOPHBIX IIMH 3aBUCUT
OT BEJIMYMHBI TOKa TpexdaszHoro k.3. Ha muHax KPVY, a taxke oT koauuecTBa
mkados B cekuun KPY. Ilpu BbiOOpe AyroBoii 3ai1uThl HEOOXOIUMO UMETh BBU-
1y ClIeNyIomiee: 3alluTa ¢ AYTrOyJOBUTEIISIMA UMEET YyBCTBUTEIBHOCTH 3-31, 5
KA ¥ Konu4ecTBO MKadOB B CEKIIMM HE UMEET 3HAUCHMS; 3alllUTa C MOMOIIbIO
“@HTEHHBI” UMEET YYBCTBUTEIBHOCTh 1-15 KA U KoinuyecTBO mKahoOB B CEKIINHU
JIOJDKHO OBITH HE MEHee 5; 3alluTa ¢ TOMOIIbI0 (P OTOTUPPUCTOPOB MPUMEHSIETCS
MIpU TOKE K.3. 10 1SKA.

KPY 10(6) xB cepuu KM-10M

KPVY cepun KM-1OM (puc. 2.9) npegHazHaueHsl Ajis IprueMa 1 pacripe-
JIeJICHUSL AJICKTPUUYECKON DHEPTHHU B DJIEKTPUUYECKUX YCTaHOBKAX Tpexga3HOoro
nepeMeHHoro Toka yactorou 50-60 I'u, knacca Hanpsokenus 6 u 10 kB B ceTsix ¢
M30JIMPOBAHHOW WJIM 3a3€MJICHHOMW Yepe3 AYyroracUTeNbHbIA PEAKTOP HEUTPAJIBIO.

OtnuuurtensHoi ocobenHocThio mKkados cepuun KPY KM-1OM ssnser-
Csl BOBMOXKHOCTh IMEPEMEIICHUS BBIJBIKHBIX 3JIEMEHTOB U3 pabouero moJsioxe-
HUS B KOHTPOJIbHOE M OOpaTHO TIPHU 3aKpbITOM JBepH IKada, 4TO TMOBHIIIAET
YPOBEHB AJIEKTPoOE30NmacHOCTH iKada.

B KPY npumensitorcs:
- BBIIBMOKHBIE AJIEMEHTHI ¢ BaKyyMHbIM BbIKItouaresnem Tuna BB/TEL mpowus-
BoJicTBa «TaBpuaa 3neKTpuK» B3aMeH Bbikitouareneit tTuna BK-10, BKD-M-10 u
BB-10;
- BBIJIBHOKHBIC DJIEMEHTHI C 3JIera3oBbhIM BhIKIrouateaeMm Tuma LF1, LF2 nmm LF3
npou3BojicTBa «IIInetiaep anexTpuk» (Opanius).

Tabnuua 2.3. Texunueckue xapakrepuctuku KPY cepun KM-1D

ITapamertp 3Hauenue
HomunanpHoe Hanpsikenue, kB 6; 10
HoMuHanbHBIA TOK IIIaBHBIX Lenen, A 630; 1000; 1600; 2000; 3150
HomunanbHbI# TOK COOPHBIX ITHH, A 1000; 1600; 2000; 3150
HomunansHBIE TOKH OTKIIOUEHHS BRIKIIOUATENIEH, KA 20; 31,5
Tok TepMUYECKON CTOMKOCTH, 3¢, KA 20; 31,5

HomuHnanbHbIN TOK 3JIEKTPOAMHAMHUYECKON CTOMKOCTH IIaBHBIX | S1; 81
neney mkada, KA

YcnoBue 06cayKUBaHUS C nByCTOPOHHUM OOCITYXH-
BaHUEM
Tun BCTPOEHHOTO BBIKIIIOYATEIIA BK3, BBOM, BEOK, BB,

BOS/TEL, VF(ABB),
LF(SchneiderElectric) u T.1.
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Puc.2.9.

KPVY 10 kB KM-1®

KPY 10 kB cepuun D12 PB

KPVY cepun D12 PB (puc. 2.10) npenHa3HaueHbl A IpremMa U pacrpe-
JEJICHHS] DJIEKTPUUECKON dHEepruM Tpex(azHOro NepeMeHHoro Toka 4yactorou 50
't HomuHanbHOTO HampsikeHuss 6 u 10 kB B ceTsix ¢ n301MpoOBaHHON HEWUTpa-
JIBIO.

Hkadst cepun D12 PB pexomeHayt0TCS 17151 YCTAaHOBKM B pacmpeienu-
TEJIBHBIX YCTPOMCTBAX TpPaHC(HOPMATOPHBIX MOACTAHLMNA, COOCTBEHHBIX HYXKI
TEIUIOBBIX M aTOMHBIX JJIEKTPOCTAHIMH, B 3JIEKTPOYCTAHOBKAX IPOMBIIIJICHHBIX
MPEeANPUATUN U 3aKPBITHIX pacupenenuTenbHbix myHkTax (PIT).

Mkadgrr D12 PB cootBeTcTBy0T TpeboBanusam 'OCT 14693-90.
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Puc.2.10.
KPY 10 kB cepun

D12PB kaccetrHoro tu-
na

Tabn. 2.4. Texunueckas xapakrepuctuka KPY cepun D-12PB

Iapamerp 3Hauenue

Homunansnoe nanpspkenue, kB 6.0; 10,0

Haubonpmiee pabouee Hanpsixenue, kB 12,0

HomMunanbHbIi TOK COOPHBIX ITUH, A 630; 1000; 1250; 1600; 2500;
3150; 4000

HoMuHanbHBIA TOK IIIaBHBIX Lenen, A 630; 1000; 1250*; 1600; 2500%*;
3150*

HoMuHanbHBIHA TOK OTKIIIOYEHUS BBIKIIFOUATEIIEH, 12,5;20; 31,5; 40; 50

BCTpoeHHbIX B KPY, kKA

Tox 35eKTpoIMHAMUYECKON CTOMKOCTH (aMILTUTY- Ho 125

na), KA

Tok TepMUYECKON CTOMKOCTH, KA 20; 31,5; 40; 50

Bpewms mpoTekaHus Toka TEpMUYECKOM CTOMKOCTH, C | 3

["aGaputHblie pa3mepsl mKadoB, MM:

IMpUHA 600;750

riyouHa 1300

BEICOTA 2150; 2320

Macca, xr Ot 540

* C Boikimovarensmu VD4 npousBoctBa komnanuu ABB
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KPY 10 kB cepun ZS (ABB)

KPVY cepun ZS (puc.2.11) npeaHazHayeHsbl Uil IATAHUS 3JIEKTPOIIPUEM-

HUKOB M MOHIXAOMIMX TpaHchopmaTopoB B cetu 110 24 kB. OcHoBHBIME 00J1ac-

TAMHU NPUMEHEHUS SIBISIOTCS NPOMBIIUICHHBIE U PACIPEICIUTEIbHBIE CETH.
KPVY nmpumeHstoTcst BaKyyMHbIE BbIKIItOUaTenu cepun VD 4.

Tabn. 2.5. Texunueckas xapakrepuctuka KPY cepun ZS

B

IMapamerp 3Hauenue
HomunanpHoe pabouee HanpsbkeHue, KB 10
Haubonpmiee pabouee Hanpstxenue, kKB 12
JusiekTpudeckast IpOYHOCTS,
50 I'u /1 mun. (xB) 42
1.2/50 mkc (xB) 75 (nuK. 3Ha4.)
HomunanpHblii ToK, A (mpucoenunenue/coopuble mmHbl) | 630/1250
Tox TepMuyeckoii croiikoctu 3 ¢, KA 20
TOK 21eKTpOIMHAMUYECKOM CTOMKOCTH, KA 51

Bua uzonsuun

Bo3sg., TBepa., kKoMO.

Hannune n3onauum TokoOBeAyIIUX YacTei

N30smmpoBaHHbIE WIIM HEU30-
JIMPOBAHHBIE IIHHBI

BI/II[ JIMHEWHBIX BRICOKOBOJILTHEIX DJIEMESHTOB

KaOenbpHEbIe, IIMHHEBIE

CreneHp 3alUTHI KOpITyca (OTCEKOB)

1P40
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KPV 10 kB cepun

ZS (ABB)



KPY 10 kB cepun MCset (Shneider Electric)
KPY MCset (puc.2.12) npegHazHayeHsl JJIsl MUTAHUS AJIEKTPOIPUBOIOB
U MOHWXaoumx Tpanc@opmaropoB. OCHOBHBIMU O0JACTSIMU NMPUMEHEHHUS SIB-
JSAFOTCS. IPOMBILJIEHHBIE PACTIPENEIIUTENbHBIE CETH HanpsikeHueM 6 u 10 xB. B

KPY MCset npuMEeHAIOTCA  DJETa30BbIE  BBIKIIOYATENN LF.

cepuu
Puc.2.12

KPV 10 kB cepun
MCset ¢ anerazoBbM
BEIKJTIOUYATEIIEM
cepuu LF

(Shneider Electric)

Tabn. 2.6. Texunueckas xapakrepucTtrka kamep cepuu MCset

ITapametp 3HaveHune
HomunanpHoe pabouee HanpsbkeHue, KB 6.3 10
Haubonpiiee pabouee HanpstxeHue, KB 7.2 12
JusiiekTpuyeckass IpOYHOCTb,
50 I'u /1 muH. (xB) 32 42

HomuuansHaBIC TOKH, A

630-1250-2500-
3150

630-1250-2500-
3150

Toxk Tepmuueckoit croiikoctu 1(3) ¢, KA 50(40) 40(40)

ToK 3IEKTPOIMHAMUYECKON CTOWKOCTH, KA MTH. 81-128 81-128

OTkImroyaromnasi cnocoOHOCTh BeIKIIrouareieii , kKA | 31,5-50 31,5-50

Bun n3onsammm Bo3zn., tBEpa., Bo3zn., tBEpa.,
KOMO. KOMO.

Crernenp 3auThl KOpiryca (OTCEKOB) 1P30, 1P30, 1P40
[P40[1P20C) (IP20C)
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KPY 10 kB cepun NXAIR (Siemens)
KPV cepun NXAIR (puc. 2.13) ¢ Bo3ayuIHo#l u3osuuen npeaHazHaye-
HbI JUJI TUTAHUS 3JIEKTPONPUEMHHUKOB Ha HampsbkeHue 10 24 kB. OcHOBHBIMU
00JaCTSIMU MIPUMEHEHUS SBIISIIOTCS SHEPTeTHUECKHE O0BEKTHI (JIEKTPOCTAHIUN),
npomslnuieHHble pacnpeaenuresbabie ceth. B KPY NXAIR npumensitorcss Ba-
KyyMHbIe BbiKiroyaTenu cepun NXACT.

Tabn. 2.7. Texunyeckas xapakrepucTtrka kamep cepuu NXAIR

ITapamerp 3HaueHnune

HomunanpHoe pabouee HanpsbkeHue, KB 6.3 10

Haubonpiiee pabouee HanpspkeHue, KB 7.2 12

JusnexTpudeckast IpouyHOCTh, S0 ' /1 muH.

(xB) 32 42

1.2/50 mkc (xB) 60 (nuK. 3Ha4.) 75 (nuK. 3Ha4.)

HomunansHbIe TOKH, A o 4000 o 4000

Tox TepMuyeckoii croiikoctu 3 ¢, KA 50 50

TOoK 3IEKTPOIMHAMHUYECKON CTOMKOCTH, KA Ho 125 Ho 125

Bup uzonanuun Bo3sg., tBepa., kom6. | Bosn., TBepa., koMO.

Hannune n3onduum TokoOBeAyIIUX YacTei N3onupoBanubie uiu | M30aupoBaHHbIE WU
HEU30JIMPOBAHHBIE HEU30JIUPOBAHHBIE
ITAHBI ITAHBI

Bu muHEHHBIX BEICOKOBOILTHRIX dJIeMeHTOB | KabOenbHble, munHble | KaOenbHbIe, IIMHHEBIE

Crenenp 3aluThl Kopiryca (OTCEKOB) 1P30 1P30
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KPV 10 kB cepun
NXAIR (Siemens)




KPY napyxnoii ycranosku (KPYH)

HaubGonwimee pacnpocrpanenue B benapycu nonyunnu KPYH cepun K-
47, K-59 mpouszBoacrea T «Onexrpomut» (Poccus, r. Camapa) u KPYH cepun

K-59 npousBoactea OAO «Paron» (benapycs, r. 'omens).

KPYH cepun K-59 (puc. 2.14) BblliyckatoTcsi B KIMMAaTUYECKOM HCHOJI-
HEHUH U Kateropuu pasmemieHus Y1 u XJI1. B kauecTBe KOMMYTAaIllMOHHBIX aIl-
[1apaToOB NPUMEHSIOTCS BAKYYMHbBIEC BBIKIIFOUATENIN PA3HBIX TUIIOB, IPEAYCMOTpE-

Ha BO3MOXHOCTB YCTAHOBKHU 3JICT'a30BbIX BBIKJIIOYATEIICH.

KPYH mnocraBnsercss kak MpaBWIO B COCTaBe OJOYHBIX IOJICTAHIIMI
KTIIb 110/35/10 kB, a Tak ke JUisi OTAENIBHO CTOSLIUX pacHpeleTuTeNbHbIX

nyHkToB (PII).

Tabun. 2.8. Texunueckas xapakrepuctuka KPYH cepun K-59

ITapamerp

3HayeHusa

HomunuaneHOE Hanpsokenue, kB

6;10

HoMuHansHBIN TOK IIIaBHBIX IIeHeH, A

630; 1000; 1600

HomuHasibHbIM TOK COOpPHBIX IINH, A

1000*; 1600; 2000; 3150

HoMuHanbHEIA TOK OTKIIIOUEHHUS BRIKITIOUaTelst, KA | 20; 31,5%*
TpexcekyHIHbII TOK TEPMUUECKON CTOMKOCTH, KA | 20; 31,5%*
TOK 3IEKTPOIMHAMUYECKON CTOMKOCTH, KA 51;81%***

VYposenb nzossiuu o 'OCT 151676

HopwmanbHblid, ypoBEHH «O»

Nzonamsa

Bo3nyminas

W30is1ms1 TOKOBEAYIIMX YacTel

C HCHU30JIMPOBAHHBIMU IMHMHAMN

By nrHENHBIX BBICOKOBOJIBTHBIX TPUCOEIUHEHU N

KaGenbHble, BO3AYIIHbIE, IIUHHBIE

Y Ci10BUSI TEXHUYECKOTO 00CTY)KMBaHUS

JIByxcTopoHHEE

Crenens 3amutsel 10 [OCT 14254—96

st V1 — ucnonnenue [P34
Jnsa XJI1 —wucnonmaenue 1P54

Hamuuue termousonsanuu 8 KPY

Jns Y 1— 6e3 Teron30samun
Hnsa XJI1 — ¢ Teruton3onsiuei

Bun ynpasnenus

MecTHOE, TUCTAaHITMOHHOE

["aGaputHbie pa3mepbl kamepbl, MM, He OoJiee: BbI- | 2200x1250x750
COTa X IIIyOMHA X IIUPHHA
* KPY na Toxk 1000 A Bbimonusitores | 51 KA

TOJIBKO Ha TOK AJIEKTPOIMHAMUYECKON CTOMKOCTH

** B 3aBHCHUMOCTH OT BCTPalBaeMOIO BbI-
KJIIoYaTenss HapaMerpbl TOKa OTKIIOYEHHSI MOTYT
YTOYHSITHCS.

*#% Ins KPY ¢ tpanchopmaropamu Toka
Ha HOMHHAJIbHBIE TOKH MeHee 600 A Tepmmueckas
U DJIEKTPOJMHAMHUYECKAs] CTOMKOCTh ONPENENISIeTCs
CTOMKOCTBIO TpaHC(POPMATOPOB TOKA.
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Puc.2.14. KPYH cepun K-59

Kamepsi cOopubie oqnocToponHero oocayxxuBanus (KCO)

KCO wumeror Oonee mpocTyr0 KOHCTPYKIMIO MO CPAaBHEHUIO C BBIIBUXK-
HbeiMu KPVY 1 ux npousBonar mHorue npeanpusitus Poccun, Ykpaunsl. B bena-
pycu npousBoactBo KCO nanaxeHo Ha npennpusarusx «bemnepro» - (PVII
«bOMH», 3aBog «2Oneproobopynoanue»), OAO «Parton», Munckuit T3 um.
Koznosa, OAO «bOM» (3OMMU), OO0 «bemdntuka» U psia Apyrux npeanpu-
SITUU.

Kamepsi cepun KCO-285

Kamepwst KCO-285 (puc. 2.15) npenHa3zHaueHHbIe I IPUEMa U pacipe-
JEJICHHS] DJIEKTPUUECKON sHEepruu Tpex(azHoro NepeMeHHoro Toka 4yactotou 50
n 60 I'u, Hanpsixkenue 6 u 10 kB B ceTaX ¢ M30IMPOBAHHON WM 3a3€MJICHHOM Ye-
pe3 Iyroracsilinii peakTop HEUTPAJIbIO.

KimmmaTtnueckoe nenonuenne kamep Y XJI kateropus 4 no 'OCT 15150.

Kamepsl mnpenctaBisiioT coO0OM KapKacHYI0 METANIOKOHCTPYKIMIO U3
THYTBhIX npoduieil. BHyTpu kamepsl pa3Melaercs anmnapaTypa TJIaBHBIX Lenen.
Arnmaparypa BCIOMOTaTeNIbHBIX LENEN pa3MEIaeTCsl Ha BEPXHEN JBEpU KAMEDBI.
Kamepbl KOMITIEKTYIOTCS BAKYYMHBIMU JTHOO MaJIOMACIISIHBIMU BBIKITIOUATEISIMU.
OmurHOBKa KaMep BBINOJIHAETCS allOMUHUEBbIMU IMHaMHU. Ha GokoBbIX (hacan-
HBIX CTOMKaX PACHOJIOKEHBI NMPUBOJBI YIPABICHUS Pa3bEAUHUTEISAMHA U 3a3EM-
JSIOIUMU HOXKaMHU. JIocTym B kKamepy ocyliecTBisieTcs yepe3 dacaaHble IBEpU.
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Puc. 2.15.

Kawmepa cepun
KCO-285

B HaCToAIICC BPCMA B Benapycn ):[aHHBIfI THUII KaMCpP MMPUMCHACTCA PCAa-
KO, M3-3a HAJMWYHA PALdd KOHCTPYKTHUBHBIX HCIOCTATKOB: OTKPBITHIC C60pHBIe
ITMHBI, COBMCHICHHBIﬁ OTCCK BTOPHYHBIX YCTpOﬁCTB, MMpUBOJAa PbIYAKHOI'O THIIA,
OTCYTCTBHUC CTCHOK H IP.

Kamepsi cepun KCO-293

Kamepsr KCO-293 (puc. 2.16) npegHazHaueHHbIe Uil IPUEMa U pacrpe-
JEJICHHS] DJIEKTPUUECKON dHEepruu Tpex(azHOoro NepeMeHHOro Toka 4yactotor 50
n 60 I'u, nanpsikenneM 6 u 10 kB B ceTsAX ¢ M30JMPOBAHHOW WM 3a3€MJICHHOM
4yepe3 Ayroracsiliuii peakTop HEUTPaJbIo.

Kamepsl paccunTanbl Ha HKCIUTYaTalMIO B YCIOBUSAX YMEPEHHOTO KIUMa-
Ta U YCTAHABIIUBAIOTCS B IOMEILICHUSIX.

Kamepsl mpenctaBisiioT coOOM KapKaCHYI0 METANIOKOHCTPYKIMIO U3
THYTBhIX npoduiieil. BHyTpu kamepsl pa3Melaercs anmnapaTypa TJIaBHBIX IEenen.
Kamepa nmeer 3akpbiTbie COOpHBIE IIMHBI U pa3jielieHa Ha OTCeKU. AmmapaTypa
BCIIOMOTATEIbHBIX LEMEN pa3MelaeTcs B peieitHoM mKady.
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Puc. 2.16.

Kamepa cepun KCO-293

Kameppl KOMIUIEKTYIOTCSI BaKyyMHBIMH BbIKIOYATeIsIMUA. OIIMHOBKA
KaMep BBINOJIHAETCS aFOMHMHUEBBIMHU WJIM MeIHbIMU InHamMu. Ha GokoBbIX (a-
CaJHBIX CTOMKAX PaCIOJIOKEHBI IIPUBOJBI YIIPABICHUS Pa3bEeIUHUTEIAMU U 3a-
3EMIIFOLIMMU HOXKAMH.

JlocTyn B KaMepy OCYILIECTBIIAETCA Yepe3 (pacaiHble IBEPH.

HanexxHocTh 1 0€3011aCHOCTD B 3KCIUTyaTallMM KaMep 00ecrieunBaeTcs 3a
CUET MPUMEHEHHUSI HOBBIX 00Jiee HaJIEKHBIX KOMIUIEKTYIOUIUX U3/CIIUN.

Jlist mpeioTBpalieHusl OIMOOYHBIX ONepaluidi Ipu 00CIy>KMBAaHUU U pe-
MOHTE KaMep umerorcsa Mmexanndeckue 61okupoBku o 'OCT.

IIpenmyiuecrna:
- 0e30macHOCTbh MPH IKCIUTyaTallMd 3a CYET MPUMEHEHUS KauyeCTBEHHOW KOM-
IJIEKTYIOLIEN amnmnaparypbl OTE€YECTBEHHOIO, & TAK)KE MUMIIOPTHOI'O IIPOU3BOJICT-
Ba. [[pMeHeHune 3NIeKTPUYECKUX U MEXaHUYECKUX OJIOKUPOBOK;
- Majioe MOTpeOsIeHue 3JIEKTPOIHEPTUU MO LEMsSM BKIIOYEHUS U OTKIIOUCHUS;
- BO3MOYXHOCTb BBIBEJCHHUs LIENIEH YIIPABJICHUS U CUTHAIU3ALMUA HA JHUCIETYEep-
CKUH ITYJIbT;
- BO3MOXHOCTh YNPAaBIICHHS KaK IO LEMsIM ONEepaTUBHOTO mnepeMeHHoro (--220
B), Tak u onepatuBHoro nepemeHHoro (~ 220 B) TokoB, a Takke 0T HE3aBUCUMO-
r0 UCTOYHHUKA ITUTAHUS.
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Tabn. 2.9. Texunueckas xapaxkrepuctrka kamep KCO 293

IMapametp 3HayeHusn
HomunanpHoe Hanpsikenue, kB 6; 10
HoMuHanbHBIA TOK IIIaBHBIX Lenen, A 630; 1000
HomuHasibHbIM TOK COOpPHBIX IIUH, A 1000;

HoMuHanbHBIHA TOK OTKIIIOYEHUS BRIKIIIoUaTes, KA | 20
TpexceKyHIHbIN TOK TEPMUYECKON CTOMKOCTH, KA | 20

ToK 3IeKTPOIMHAMUYECKON CTOMKOCTH, KA 51

Yposens nzomsuu no 'OCT 151676 HopmanpHblii, ypoBeHb «0»
N3osmms Bosgymnas

W3ossiimst TOKOBEAYIINX YacTei C Hen30JIMPOBAHHBIMU IITUHAMU
By nuHelHBIX BBICOKOBOJBTHBIX NpucoeanHennit | KaGenpHble, IMHHBIC

VY Cn0BUSA TEXHUYECKOTO 00CTy>KUBaHUS OJHOCTOPOHHEE

Crenens 3amutel o 'OCT 14254—96 1P21

Bun ynpasnenus MecTHO€E, AMCTAaHIIMOHHOE

Kamepsi cepuun KCO-207

Kamepsr KCO-207 (puc.2.17) npeaHazHadeHHbIE IS IpUeMa U pacrpe-
JEJICHHS] DTIEKTPUUECKON dHEepruu Tpex(azHOoro NepeMeHHOro Toka 4yactotou 50
u 60 I'n, HanpsokeHueM 6 u 10 kB B ceTsix ¢ M30JIMPOBaHHON WM 3a3€MJIEHHOMN
4yepe3 Ayroracsiliuidi peakTop HEUTPaJblo.

Kamepsl mnpenctaBisioT coOOM KapKaCHYI0 METANTIOKOHCTPYKIUIO U3
THYTBhIX npoduiieil. BHyTpu kamepsl pa3Melaercs anmnapaTypa TJIaBHBIX Ienen.
Kamepa umeer 3akpbIThle COOpHBIE IIMHBI U pa3zielieHa Ha 2 OTceKa: COOpHBIX
IIMH U BBIKJIIOYATENS. AMMapaTypa BCIOMOTATENbHBIX LIETIEN pa3MeNIaeTcs B pe-
JeiHOM HIKady.

Kamepsl KOMIIIEKTYOTCS:

- BakyyMHbIMH BoIKTIouatensiMu BB/TEL;

- BBIKJIIOUATEISIMU HATPY3KH C aBTOKOMITPECCUOHHBIM FAllIEHUEM JIYTH;
- TpaHc(OPMATOPBI TOKA C KOJIMYECTBOM BTOPUUYHBIX OOMOTOK /10 4-X;
- MUKPOIIPOLIECCOPHBIMH YCTPOMCTBAMMU 3AILMUTHI U yIIPABICHNUS;

OmuHOBKa Kamep BBINOJHSAETCS MeAHbIMU ImuHaMu. Ha GoxoBbix (a-
CaJHbIX CTOMKaxX pPACHOJIOKEHBI ChEMHBIEC NPUBOJBI YIPABIEHUS pa3beAUHUTE-
JSIMH U 3a3€MJISFOIIMMHU HOKAMMU.

Jlist ipeioTBpalieHusl OMOOYHBIX Onepaluidi Ipu 00CITy>KMBAaHUU U pe-
MOHTe KaMep umerorcsa Mmexanndeckue 61okupoBku o 'OCT.

IIpenmyiuecrna:

- pa3AeNeHHbIE OTCEKHU;

- BBIJIEJICHHBIN OTCEK BTOPUYHBIX IPUCOEANHEHNUI;

- 00BEMHBIN OTCEK KaOeIbHOTO MOAKIIOYEHHUS C BO3MOYKHOCTBIO pa3MEIICHHS
U3MEPUTETBHBIX WK CHIIOBBIX (10 4 KBA) TpanchopmaTopos;

- IPUBOJIBI Pa3bEINHUTENIEN CO ChEMHOU PYKOATKOM;

- PE — mwmHa mis 3a3eMiieHus anmnaparos.
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Puc. 2.17.

Kameps! cepun
KCO-207

Tabn. 2.10. Texuuueckas xapakrepuctuka kamep KCO 207

IMapametp 3HayeHusn
HomunanbHoe Hanpsikenue, kB 6; 10
HoMuHanbHBIHA TOK IIIaBHBIX Lenen, A 630; 1000
HomuHasibHbIM TOK COOpHBIX IIUH, A 1000

HoMuHanbHBIHA TOK OTKIIIOYEHUS BRIKIIIoUaTes, KA | 20
TpexceKyHIHbIN TOK TEPMUYECKON CTOMKOCTH, KA | 20

TOK 3IEKTPOIMHAMHUYECKON CTOMKOCTH, KA 51

VYposenb nzossiuu o 'OCT 151676 HopwmanbHbIid, ypoBEHH «0»
N3onsuus Bo3znyminas

Crenens 3amuTtsl o 'OCT 14254—96 IP21 (nmo nepumerpy)

Bun ynpasnenus MecTHO€E, AMCTAaHIIMOHHOE

KCO cepun KPY/TEL
Kamepsr KPY/TEL (puc. 2.18) Bbinmyckatotcs npeanpustueMm «TaBpuaa
DNEeKTPUK» U NPENCTABIAIOT COO0M COBpEeMEHHbIE KaMephl MOIYJIbHOM KOHCT-
pykuuu. [IpenHazHayeHbl i1 KOMIUIEKTOBAHUS PACIPENEIUTENBHBIX YCTPOICTB
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Hanpspkenuem 10(6) kB tpanchopmaropubix noacranuuii 10/0,4 kB u pacnpe-
JEIUTENbHBIX IMYHKTOB OOUIENPOMBIIIIEHHOIO U TFOPOACKOro HaszHaueHus. Ka-
mepbl KPY/TEL pekoMeHyeTcsi HCTIOIb30BaTh PU YaCThIX KOMMYTALUAX 3JI€K-
TPUUYECKOU CETH.

Kamepa KPY/TEL nabupaetcst u3 otaenbHbix Moaynein. Moayias KPY —
COBOKYITHOCTb 00OpYZOBaHUs, YCTAHOBJICHHOI'O B KaMEPE U BBIMOJHSIOIIETO OTI-
penenennble Gynkuuu. HoMmep Moaysisi COOTBETCTBYET HOMEpPY ero cxeMbl. Co-
BOKYITHOCTB MojyJiel oopasyet kamepy KPY/TEL.

B 3aBrCcHMOCTH OT yncia NOJAKIIOYaeMbIX KaOeJael MOIyIH pa3iestoTCs
Ha OJIHOKAaOeNbHbIE U JABYXKaOeIbHbIE (C BO3MOXKHOCTBIO MOJKIIIOUEHHSI OJTHOTO
WM IBYX KaOenel ceuenueM 10 240 Mm2 kaxabii). J{ist mOAKIIOYEHUS CUIOBBIX
kal0enel HCMOIB3YIOTCA TEPMOYCaKMBAaeMble KOHIIEBble KabOelbHble MY(QTbI
¢upmel RAYCHEM (I'epmanusi) winu uHble M0I00HBIE MO COTJIACOBAHMIO C 3a-
Ka3YUKOM.

B kadecTBe KOMMYTAlIMOHHBIX alapaToB TJAaBHBIX Lieneil MmKados
KPY/TEL npumenstorcs BakyymHuble Beikitodatenu BB/TEL.

3ammTa U yInpaBJICHHE peajli30BaHbl HA MUKPOIPOIIECCOPHBIX TEPMUHA-
nax.

B kaudectBe anmapatoB, 00ecCHeUMBAIONIMX BUIAMMBIA pa3pbiB TJABHBIX
ueneit mkapoB KPY/TEL, npuMeHstOTCS pa3beIMHUTENN WA Pa3beIUHUTEINH -
3azemimtenu. B kamepax KPY/TEL ucnons3ytorcs pa3beIUHUTENH, Y KOTOPBIX
MOABUKHBIN KOHTAKT Pa3beIUHUTEINS IEPEMENIAETCS BAOJIb BEPTUKAIBLHOM OCH.

KPY/TEL cootBetrcTBy10T TpeboBanusm 'OCT 14693-90.

OtrmuunrtensubiMu ocobeHHoctssmu KPY/TEL sBnstores:

- MaJible TabapuThl U Macca KadoB.;
- TUOKOCTh MpU (OPMHUPOBAHUHU PA3NIUYHBIX CXEM paCHpeNeUTEIbHbIX YCT-
POMCTB;
- BBICOKAsl 3aBOJICKasi FOTOBHOCTh U yJI0OCTBO MOHTaXka;
- BBICOKAsl HA/IE)KHOCTb;

- 0€30MacCHOCTh U yI0OCTBO 0OCITYKUBaHNUS;

- OTCYTCTBHE HEOOXOJUMOCTH PEMOHTA B TE€YEHUE BCErO CPOKa IKCIUTyaTalluu
(25 ner).

Tabn. 2.11. Texuuueckas xapakrepuctuka KPY/TEL

Iapamerp 3Hauenue
HomunanpHoe pabouee HanpsbkeHue, KB 10
JusiekTpudeckast IpOYHOCTS,
50 I'u /1 muH. (xB) 42
HomuHansHBIA TOK, A 400
Tox TepMuyeckoii croiikoctu 3 ¢, KA 16
ToK 351eKTpOIMHAMUYECKONW CTOMKOCTH, KA 41
Haynmune n3onsumum TokoOBeAyIIMX YacTei M30nupoBaHHbBIE IIMHBI
By nuHeNHBIX BEICOKOBOJIBTHEIX 3JIEMEHTOB KabGenpHbIE
Cremnens 3amuThl Kopiryca (1mo dacany) 1P40

139



Puc. 2.18

Kameps! MoynpHOTO

THIIA CEpPUH
KPY/TEL

2.2 KPY caaera3oBoii uzoasinueit (KPY9)

[IpakTHyeckoe MPUMEHEHHE Ta30BbIX IePMETHUHBIX KOMITAKTHBIX YCT-
poiicTB Hauanock B 1936 1., korna B CIIIA 6b110 IPOJIEMOHCTPUPOBAHO TIEPBOE
¢dbpeonoroe KPY 33 kB. Ilo3auee Owuia otkpsiTa mectudropuctas cepa (SF6) —
ras, o0JaJalomui MPEBOCXOAHBIMHU U3OJAIMOHHBIMU U JTYTOTACSIIUMU CBONCT-
BamH. llepBeie KPYD nosiBunmuce Ha peiHKe B cepeaune 60-x rogos.

Koncrpyktuao KPY c¢ snerazosoii uzomsiuueit (KPYD) npencrapnstor
co00l TepMETHUYHBIM 0aKk W3 HEpIKaBEIOIIEH CTaldu, B KOTOPBI Ha BECh CPOK
CiIy0bl 00opynoBaHus, 3akadeH djera3 (SF6) mox HeOOMbIIUM H30BITOYHBIM
naBieHueM. braromapsi sierazoBod M3OJSAIUU pAacCTOSHUS Mexay dazamu u
KOPITYCOM CYIIIECTBEHHO YMEHBIIICHHI.

KPYD3 Ha nanpsixenue 110-800 kB u3roraBnmBaroTcsi B BUJI€ MOJIYJIEH,
BHYTPH KOTOPBIX Pa3MEIIAIOTCsl CTAIlMOHAPHBIC JICKTPUUYCCKUX DJIEMEHTHI - Ba-
KYYMHBI€ WJIU 3JIETa30BbI€ BBIKIIOYATENN, PA3beIUHUTENH, 3a3€MIIMTEIIH, TPAHC-
(dhopmaTopbl TOKA U HAMPSKEHUS, COOPHBIC IIIUHBI.

KPYD na nHanpsixkenue 6-35 kB u3roraBnuBaroTCs B BUIE OTHAEIBHBIX
mkagoB pa3zauyHOro ¢GyHKIIMOHAIBLHOTO Ha3HadyeHus (aHainoruuyHo KPY c Bo3-
JYIIHOW M30JIS1IMeN) WK B BUJIE MOHOOJIOKOB Ha HECKOJIBKO MPUCOEIUHEHUM CO
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CTAIMOHAPHO PAaSMCIICHHBIMHU BHYTPHU BBIKIIIOYATCIIMHA, PA3BCANHUTCIIEIMUA, 34d-
3CMIIMTCIIAMHA U C60pHBIMI/I IITMHaMH.

KPY3 na nanpsikenue 110-800 kB

Ha puc.2.19 uzobpaxena siueitka KPYD 110 kB u3 cranmonapHbIx 371€K-
TPUYECKUX DJIEMEHTOB - 3JIETa30BOr0 BBIKIIOYATEINS, pa3beIUHUTENCH, 3a3eMIIH-
Tesneil, TpaHCPOPMATOPOB TOKA U HANPSKEHHs, COOPHBIX IIMH, TTOMEIIEHHBIX B
repMETU3UPOBAHHBIE 3a3€MJICHHBIE METANIMYECKHe OOOJOUYKH, 3alOJHEHHbIE
AJIETa30M.

S4ueiiku Ha HOMUHANIBHOE HanpspkeHue 110 - 220 kB umeroT Tpexmnomntoc-
HOE WJIM MOIOJIIOCHOE yrnpaBieHue, a sueiku Ha 500-800 kB - Tonbko momosntoc-
HOE yIpaBJICHHUE.

O060710YKM OTIENIBHBIX JIEMEHTOB COEJIMHAIOT MEXKIY COO0OM mpu Mmomo-
1M GJaHIEB ¢ YIVIOTHEHUSIMH U3 CUHTETUYECKOTO KayuyKa, STUICHIPONUIeHa U
Apyrux matepuanoB. BHyTpeHHue 00bemMbl 000104eK HEKOTOPBIX 3JIEMEHTOB CO-
obmatorcsa Mexay cobdoit. B nenom KPYD cexunonuposansl no razy. Kaxnas
CEKIIUS UMEET CBOIO KOHTPOJIbHO-U3MEPUTENBHYIO anaparypy.

3nadenue nasienus seraza B KPYD BrIOupatoT ¢ yuetom co3gaHus He-
00X0IMMOM 3JIeKTpUUYECKON NMpoyHocTH. Tak, /s anmnapaToB Hanpsbkenuem 110
kB npu Temneparype 20°C He0OXOAUMBIN YPOBEHB 3IEKTPUUECKON IPOYHOCTH B
HamOoJiee ciaabblx MecTax oOecnedyuBaeTcs npu adbcoitoTHOM naBieHun 0,25
Mlla. B cexkuusix BbIKJIIOYaTeNel 3jiera3 00bIYHO HAXOJUTCS MOJ OOIBIINM J1aB-
JICHUEM, YEeM B JIPYTUX CEKIUAX. B sKCITyaTaniuyu CEKIMH 3aIMOJIHAIOT 3JIEra3oM
nox nasieHueM 710 10 % oT HOMUHANBHOTO. YTEUKH Ta3a COCTABIAIOT MeHee 5 %
B roj. JlaBieHue B CEKUHUAX KOHTPOJIUPYIOT MO MOKA3aHUSIM MaHOMETPOB WIIU
IJIOTHOMEPOB MPHU 3HAYUTENIBHBIX KOJIEOAHUAX TEMIIEpaTypbl OKpYXKaloleh cpe-
TIBL.

Xopomuil AMAIEKTPUK 3JIera3 MpUMEHseTCd TaK K€ Kak cpeja JJis ra-
IIEHUS TOKa IYT'M Ha BCEX YPOBHSX HampspkeHUs. Bakyym mpumeHsieTcst s ra-
[IeHUs] TOKa Ayrd Ha HanpsbkeHuu 0 110 kB — Ha cerojHst 3To camblii 95KOHO-
MUYHBIA CHOCO0 TalleHust AYrd JUIsl CUJIOBBIX BBIKIIIOYATENEH CPEIHEro Hamps-
KEHUSI.

Ommbounsie onepanuu B KPYD, kak mpaBuio, UCKIIOUEHBI Onarogaps
MPUMEHEHUIO JIEKTPUUYECKUX U MEXaHUYEeCKUX OJIOKUpoBOK. Ero Ge3omacHocTh
obecnieuynBaercs 01aronapsi MOJHOMY UCKIIOUEHHUIO JOCTyIa ONEPaTUBHOIO Mep-
COHaJIa K TOKOBEIYIIIMM YacTsIM, BBICOKOM CTOMKOCTU K BHYTPEHHEW Ayre u rep-
METHUYHOCTHU CTAJIBHOTO KOpIyca, UMEIOIIETO cTeneHb 3amuThl [P67. [Tonoxenue
KOMMYTAIIMOHHBIX aIIMapaToOB MPOBEPSIOT MO YKA3aTesM IMOJOXKEHUS, MEXaHU-
YEeCKM CBSI3aHHBIM C TMOABMKHBIMM CHUCTEMaMu amnmapartoB. [IpemycMoTpeHbl
TaK)K€ CUTHAJM3alMsl JaMIaMd M BO3MOXKHOCTh HAOMIOACHUS 32 IMOJOXKEHUEM
MOJIBM>KHBIX KOHTAKTOB Yepe3 CMOTPOBBIE OKHA.
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Puc. 2.19.

Sluetika odJera-
30Basg  TPEXIO-
JIIocHas

O6cnyxuBanue KPYD cBoauTes riaBHbBIM 00pa3oM K KOHTPOJIIO 32 JaB-
JIEHHUEM B CEKIUSAX M TMOMOJHEHUIO uX anerazom. I'epmerusanusa KPYD nosnHo-
CTBIO HCKJIIOYAET HEOOXOIUMOCTh TMEPHOJMYECKUX UYHUCTOK H3OJSAIUU. Takue
AJIEMEHTHI, KaK COOpHBIC M COCAMHUTEIbHBIC IIHWHBI, BBOJBI, W3MEPUTEIbHbIC
TpaHchopMaTopsl, BooOIIe HE TPeOYyIOT peMoHTa. MHTepBasibl MEXAy IMIaHOBO-
MpeAyNpeUTeIbHBIMI PEMOHTAMHU ATUX KOMMYTAIIMOHHBIX allapaToB, ONpe/ie-
JsieMble MEXaHMYECKOW MPOUYHOCTHIO MOJBHKHBIX CHCTEM W CBOWCTBAMHU JIe€Ta-
JIel, MOJIBEPKEHHBIX CTAPEHUI0, COCTABIAIOT OT 5 A0 10 Jer.

[lepen neMOHTaXKOM 3JIEMEHTOB JJIsi PEMOHTA 3JIeTra3 U3 CEKIMM yaans-
IOT MPU TOMOIIU CIEIHATBHBIX MEPEIBUAKHBIX YCTAHOBOK. PaHee oTMeuasnochs,
YTO XOTS d3Jiera3 He TOKCHYEH, OJHAKO MPH BCKPHITUU 3JIETA30BBIX anmapaToB
BHYTPEHHHE 00BEMBI UX MIPEABAPUTEILHO CIEAYET MPOBETPUTH. [Ipn HaTu4YMm Ha
JeTalsX U CTEHKax 000JIOYEK HajeTa B BUJE O€JIOro WM CEpOBAaTOrO MOPOIIKa
— XUMHUYECKUX MPOYKTOB, 00Pa3yIOIMUXCs B Pe3yIbTaTe TOPEHUS B dJierasze ay-
T'Hl, €r0 CMETAIOT IETKON MM OTCACHIBAIOT IMblJIecocoM. HekoTophie XumMudeckue
COCIMHEHUS 3THX MPOIYKTOB TOKCHUYHBI, MTOATOMY B XojA€ paboT HEoOXOAMMO
MIPUHUMATH MEPBI JIJIS 3aIUThI IBIXaTeIbHBIX MyTEH OT MOIMa aHus MOPOIIKa.
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Bbonpmoe npenmymecto umeror KPYD npu crpoutensctse 11C 110 kB
u Boite. [nomane, 3anumaemast OPY ¢ nanpsixenuem 110, 220 kB, MoxeT ObITH
ymenblieHa B 10 - 15 pa3. 3akioyeHre B METaNIMYECKUEe 000JTOUKH TOKOBEIY-
IIMX Leneld BBICOKOTO HaIpsiKeHUsl (PKpaHUPOBAHHME) PE3KO CHIKAET YPOBEHB
paauonomex. [IpuMeHeHue sera3oBbIX BBIKIIOYATENel, padoTamuXx 0e3 BbI-
Opoca rasza B OKpyXkarouryro cpeny, nenaet padory KPYD 6ecurymHuoit.

K npyrum npeumymectsam KPY 3 MoxHO oTHECTH:
- B3pBIBO- U TI05Kap00€30MacCHOCTb;
- BBICOKYIO HaJIe’)KHOCTh U CTOMKOCTh K BO3JEHCTBHUIO BHEIIHEN CPEBL;
- BO3MOXHOCTbh YCTAHOBKH B CEICMUYECKH aKTHBHBIX pallOHaxX M 30HAX C MOBBI-
LIEHHOM 3arpsA3HEHHOCTHIO;
- OTCYTCTBHE JIEKTPUUYECKUX U MATHUTHBIX IOJIEH;
- 0€30MacHOCTh U yI00CTBO IKCIUTyaTallii, IPOCTOTa MOHTAaXa U JIEMOHTaXa.

B nontoc ssueiiku BXOJAT:
- KOMMYTAllMOHHBIE aIapaThl: BHIKIKOYATENN, PA3bEIUHUTEIIN, 3a3EMIIUTEIH;
- U3MEPUTEIIbHBIE TPaHCHOPMATOPHI TOKA U HATIPSKEHMUS;
- COEIMHUTEIbHBIE AJIEMEHTHI: COOpHBIE IIMHBI, KaOelbHbIE BBOJBI («Maclio-
aIIeras»), MPOXOAHBIE BBOJIBI («BO3/IYX-3JIETa3)), JIETa30BbIe TOKOMPOBOIbI.

Sldeiiku cOCTOAT U3 TpexX MOJIIOCOB, MKahoB U cOOpHBIX MKH. B mxadax
pa3MellleHa anmnaparypa Ierneil cUrHaau3aiuu, OJOKUPOBKH, JMCTAHIIMOHHOTO
ANEKTPUUYECKOTO YIPABIEHUS, KOHTPOJIS TaBJICHUS dJIera3a U NoJauu €ro B STYeH-
Ky, IUTaHUsl MPUBOJOB CXaThiM Bo3ayxoM. KPYD cHabxkaroTcsi BcrioMoraresnb-
HBIM 00OpYJIOBaHUEM W MPUCTOCOOJICHUAMH, 00ECIECUUBAIOIIUMU X HOPMaJIb-
HOE 00CITyXKUBaHHUE.

Puc. 2.20.

Moynb BBIKIIFOYATENS
KPYD 220 kB
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[lo ¢ynkumonanbHoMy HazHaueHUro siueriku KPY3 moryT ObITh nuHEH-
HbIE, IIIMHOCOEANHUTENIbHbIE, TPAHC(HOPMATOPOB HAMPSKEHUS U CEKIIMOHHBIE, C
OJTHOM WIM JABYMsI cUCTeMaMH COOpPHBIX IIWH. S4eilku, OTIAenbHbIE MOAYJIHU
(puc.2.20) 1 31eMeHTHl JOMYCKAIOT BO3MOXKHOCTh KoMrnoHOBKM KPVYD mo pas-
JUYHBIM JJIEKTpUdYeckuM cxemaM. Ha puc. 2.2]1 mokazaHa cxemMa ycCTpoOWCTBa
KPY3 110 kB no cxeme ¢ aBymsi cucTeMamMu COOPHBIX IIUMH C IIWHOCOEIUHU-
TEJIbHBIM BBIKIIFOYATEIEM.

2 2 4 5

k)
ﬂj/ %{/ .-r/ .-"/ .-f/ |
- . [ CE Cxema KPVYD 110 xB

-||[—<:r’= —
| | i il 1 - perynsiTop IJIOTHOCTH;
o

- _|r Il I 2 - MOJIBOJI 3JIerasa;

3 - pa3nenuTeNbHBIA W30JIs-
Top;
4u5 -cucremsl muH I u II;
6 u 7 - IIMHHBIE pa3bEeIUHU-
Teau cuctem muH I u 11;
8 - IIMHOCOEIWHUTEIbHBIN
BBIKJIIOYATEIIh;
9 - onopHBII U30JATOP;
10 - 3a3eMIUTEIb;
11 - kaGenpHas MmydTa;
12 - nuHEWHBIN pa3beIUHH-
TETb;
13 - TpancpopmaTop TOKa

Puc. 2.21.

KPY?J na nanpsikenue 10(6) — 35 kB

HaubGonwimee pacnpocrpanenne KPYD na nanpsoxkenue 10(6) kB (puc.
2.22) nony4yuiu B TpaHC(HOPMATOPHBIX MOJACTAHIHUAX PACTIPEACTUTEIILHON CETU U
B MOTPEOUTENBCKUX MOJICTAHLIUAX U3-3a CBOMX MaJIbIX Ta0apUTOB.

K oCHOBHBIM mpenmyIecTBaM IrepMEeTHUHBIX 3Jera3oBbix KPY3D moxHO
OTHECTH:
- OJTHOCTBIO UCKITIOUEH MPSMOM AOCTYI K YacTAM 000pYI0BaHMS, HAXOASIIUMCS
IIO/] HAIIPSIKEHUEM;
- BBICOKOBOJIBTHBIN OTCEK HE MOABEPKEH BO3IAECHCTBHUIO OKPYKAIOLIEH CPE/IbI;
- IUAJIEKTpUYECKass IPOYHOCTh HE 3aBHCUT OT BBICOTHI PAa3MEILECHHUS SUEEK Hal
ypoBHeM Mopsi. [TonpaBounsblil koaduLeHT HEOOXOIUM TOJIBKO IIPHU UCIIOIB30-
BAHUM BBICOKOBOJIBTHBIX NPEIOXPAHUTENCH;
- COKpallleHbl 3aTpaThl Ha Bo3BeAeHHe PY, rabapuThl KOTOPOTO CHHKEHBI OJ1aro-
napsi IPUMEHEHUIO JJIEerasa;
- BBICOKOBOJIBTHBIN OTCEK HE TpeOyeT 00CTy>KUBAHUS;
- BBICOYANIINN pECYpC HAZCKHOCTH,
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- MUHUMAJIBHBIC DKCILUTYAaTAllUOHHBIC 3aTPAThl B TCHCHUC BCCTO CPOKaA Cﬂy}K6BI.

Puc. 2.22.

KPYD tuna «mo-
HOOJIOK» Ha 3 mpHu-
COCIUHCHU A

KoncTpykuus siueex

- 3JIera3oBasi U30JISIIMS;

- Ta30HENPOHMIIAEMBIN KOPITYC U3 HEpKaBerollel cTanu (Jla3epHasi cBapKa);

- poHTANILHOE 0OCITYKUBAHUE;

- MOJyJIbHasi KOHCTPYKIUS;

- MOJyJIM OOBEUHSIOTCS IITENCETbHBIMU IIIMHOCOETMHUTEISIMU;

- OZIMHapHasl cUCTeMa IlIHH;

- ppoHTaANBHBINA JOCTYI K KaOETbHOMY OTCEKY;

- KOMMYTaIIMOHHOE 000PYy/I0BaHHUE — BAKYYMHBIN CUJIOBOM BBIKIIOYATENb C TPEX-
MO3ULMOHHBIM Pa3zbeAMHUTENEM MO0 TPEXTMO3ZUIIMOHHBINA BBIKIIOYATENIb HATPY3-
KU C MPEAOXPAHUTENSIMU Uu 6e3 Hux (puc. 2.23)
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Puc. 2.23.

KPVYD 6-10 kB.
Pasmermienne koM-
MYTallMOHHOIO
000pyn0oBaHUS
BHYTPHU MOJYJIA

IlocTaBka n ycTaHOBKA siUeeK

- IOCTABJISAIOTCS MOJTHOCThIO 000PYJOBAaHHBIMU;

- 3JIera3 HaXOAUTCs MOoJl paboYnM JaBICHHUEM;

- BCE SIYEMKHU POXOJISAT MPOBEPKY HA 3aBOJIE;

- YCTaHABJIMBAIOTCS MPOCTO U OBICTPO;

- MOHTUPYIOTCS Ha OTIOPHOW pame WM MPUIIOAHITOM (paIbIIIoe;

- COEJUHSIOTCS IITEKEPHBIMU COEIMHUTENISIMHU, YTO He TpeOyeT padoThl C Ta3oM
MOJ1 JIaBJICHUEM;

- B KaOEJIbHBIX OTCEKaX MCIONb3YETCs TEXHOIOTUS IITEKEPHOTO MPUCOSTUHEHUSI.
JKCIIyaTanus, peMOHT M 00CIy:KUBAHUE sIYeeK

- HEMOCPEACTBEHHBIN JOCTYN K MPOBOJIHUKAM JIJISl TPOBEPKH TOKA M HAIIPSDKEHUS
OCYIIECTBIISIETCS Uepe3 pa3beM KabeJIbHOTr0 BBOJIA;

- BCIIOMOTAaTEIbHOE 3a3€MJICHHUE MPU OOCITYKUBAHUU U OCMOTPAaX OPTraHU3yeTCs
Ha pazbeMax KaOeJIbHbIX BBOJIOB;

- Jlo3arpaBKa 3Jiera3oM B HOpMaJIbHBIX YCIIOBUSIX AKCILTyaTallMi He TpeOyeTcs;

- Ta30HAIOJIHEHHBIE OTCEKU HE HYKJAIOTCA B OOCITYKUBAaHUU;

- MHCIEKTUPOBAaHUE BKIIOYAET B ce0sl BU3YaJbHBI OCMOTpP W TECTUPOBAHUE

GbyHKUIUHA.
Hpoussoauresun KPYJ

KPVY3 BeinyckarTca Ha HanpsbkeHus 10 800 kB. B HacTosiiee Bpems B
EBpone muaepamu B mnpousBoactBe KPYD spustores ¢upmbr ABB, Areva,
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Siemens, Schneider Electric. B Poccun KPYD usrorasnupaeT «HepromexaHu-
yeckuii 3aBoj» 1 BO “Onekrpoanmnapar”.

KPY3 110-800 xB
KPY3 cepun AI'K, ADY

OAO «Dnepromexannueckuii 3aBoa» - «Hyundai Heavy Industries»

C 1978 r. Ha OAO "DHepromexaHMYECKUI 3aBOJ" OCBOEH BBIIIYCK pac-
MPECIUTENIBHBIX YCTPOUCTB € 3iera3oBod m3osanuerd KPYD Ha HampsbkeHue
110, 220 xB. Ha cerogHsAmHMil 1€Hb NPEANPUITHE SBIAECTCS E€AUHCTBEHHBIM
Poccuiickum npousoauteneM KPYJ na kinacc nanpsixenus 110, 220 xB.

3a nocneaHue, oojiee yeM 30 €T, HAKOIUICH ITOJ0KUTEIBLHBIN OIBIT DKC-
rlyatauuu U npousBojictBa. SAueiika tuna AIK-110 sBnsercs npeacraButenem
COBPEMEHHOI'0 MOKOJICHHS JIETa30BbIX PACIpPEIEIUTENbHBIX YCTPOMCTB. OCHOB-
Hble npeumyinecTsa sueek AI'K-110 sto:

- TUIOTHAsE KOMIIOHOBKA, KOTOPAasi MO3BOJSET MOJHOCThIO CMOHTUPOBATH SYEHKY
Ha 001el paMe, YTO yI0OHO JIJisi CTBIKOBKHM C COCETHUMHU STYeKaMU U MO3BOJISET
TPaHCIIOPTUPOBATh €€ Ha MECTO MOHTa)xa B COOpaHHOM BHUJE€ Ha IPy30BBIX Ma-
HIMHAX;

- MOCTaBKa MOJHOCTHbIO CMOHTHPOBAHHBIX, OTPETYJIHUPOBAHHBIX M UCIBITAHHBIX
Ha 3aBOJIE, TYEEK COKPAIIAET CPOKH MOHTAXKa HA MECTE YCTAaHOBKH;

- YCTaHOBJICHHbIEC pa3pbhIBHbIE MEMOpaHbl MPEIOTBPAILAIOT HEAOMYCTUMBIN POCT
JaBJIEHUS BHYTPH KOPITYCOB C 3JIEra3oM, YTO MOBBIIIAET HAJEAKHOCTh U Oe301mac-
HOCTb B 3KCIUTyaTalllu;

- MaJible rabapuTHBIE pa3Mephl MO3BOJSIOT YMEHBIIUTH TuIomaab 3qanus KPY 3.

Manorabaputseie siueiiku KPYD-110 B MOAyapHOM HCHOJIHEHMHM CHH-
KAIOT KCILTyaTallMOHHBIE 3aTPaThl 3aKa3urKka Ha IPOBOAMMBIE pabOThI U TIEPCO-
HaJ, HEe TPeOYIOT M3TOTOBJICHUS CIOKHBIX (DYHAAMEHTOB U MO3BOJISIOT OBICTPO
BBOJUTH MOJCTAHLMU B DKCIUTyaTallMIoO, PU aBapUsX ONEPATUBHO BOCCTAHABIIU-
BaTh dHeprocHabxeHue. SJueku B MOAYJIbHOM HUCIOJHEHMH MOTYT HMCIOJb30-
BaTbCs B TPYAHOAOCTYNHBIX paiioHax CeBepa u Cubupu, 60JI0TUCTON MECTHO-
cti. ['abaputHble pa3mMepbl MOAYJEH MO3BOJISIIOT MEPEBO3UThH SUYEHKU aBTO - U
KEIEZHOJOPOKHBIM TPAHCIIOPTOM.
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Puc. 2.24.

KPYD tuma AI'K-

110

Tabnuua 2.12. Texuuueckue xapakrepuctuku KPY3 cepuu SAI'K, A2Y

ITapamertp AT'K- AII- AIY- AIY- AIY-

110 200 330 500 800

Homunanenoe Hampspkenue/  HauOosb- | 110/126 | 220/252 | 330/362 | 500/525 | 800

niee pabouee HanpsbkeHue, kKB

VcnpiTarenbHoe HanpsbkeHue, KB 230 395 450 620 830

HcnpiTarenbHoe HampspbkeHue mosiHoro | 550 950 1175 1425 2100

I'pO30BOro UMIyibca KB

HcneiTarenbHoe HampsbkeHue kommyta- | 230 395 950 1175 1425

LIHOHHOTO UMITyJIbca, KB

HomuuanwHbI TOK, A

COOpHBIE IHHBI 3150 3150 3150- 3150- 8000

8000 6000
OTBOJIBI 2000 2000 2000- 2000- 8000
4000 4000

HoMuHanbHBIA TOK OTKIIOUYEHUS, KA 40 40/50 40/63 50 50

Yucno pa3peIiBOB Ha MOJIIOC 1 1 1/2 1 2

Bun npuBoa THIIpaB- | THApaB- | THUApaB- | TUApAB- | THAPaB-
Tae- nae- Tae- Tae- Tae-
CKHU CKHU CKHU CKHU CKHU

Tun BeIKITFOUATENS BI-110 | BITK- | BI'K- BI'K- BI'K-

220 330 500 800
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[Iponomxenue Tadmuibl 2.12

Hwxuuit penen u30bITOYHOTO TaBICHUS
anerasa npu temmneparype 20 °C, Mlla:

IUTS. BBIKJTFOUATEIIS 0,35 0,50 0,50 0,62 0,62

JUTsl TpPaHC(POPMATOPOB HATIPSDKECHHS 0,40 0,70 0,60 0,45 0,40

JUTSL IPYTUX MOIYJIEH 0,25 0,39 - 0,39- 0,45 0,40
0,29 0,29

KomMmyTanunonHslii pecypc.
Honyctumoe uyucio onepauuii "O/B" B

muamasone ot 60 1o 100 % 20/10 20/10 20/10 15/8 18/9
lo, nom / IB, HOM
[TonHOE Bpems oTkItOUeHHMS, ¢, HE Oosiee | 0,055 0,055 0,055 0,04 0,04
CoOcTBEeHHOE BpeMs OTKITIOUEHUS, C 0,030 0,030 0,030 0,030 0,017
CoOcTBEHHOE BpeMs BKITIOUEHUS, C 0,10 0,10 0,10 0,10 0,10
VTeuka dieraza B rof, % oT maccel, He | 1 1 1 1 1
Oouee
["aGaputHbie pa3mepsl s;lUEHKU, MM
Hupuna 1800 3000 8600 11000 46000
I'mybuna 3630 8400 4500 5800 15500
Bricora 2440 4600 8500 6000 5700

KPY3J 110-220 kB cepun AI'T, AT'T
( BO «Dnexrpoanmnapary)

Sueitka  osmerazoas  AI'T-220  pazpaborana OAO  “Hayuno-
HCCIIeIOBATEILCKUN HHCTUTYT BRICOKOBOJILTHOTO anmnapartoctpoenus” (HUMBA)
1 OAO BO “Dnekrpoanmapar”. Slueliku SBIAIOTCSA MEPBBIM POCCUICKUM aHAJIO-
rom uHocTpanHbiXx KPYD. 3aBon «3nekrpoanmapar» euie B koHue 70-X rogos
nepBbIM B CoBeTckoM C0103€ HaUMHAJI OCBOCHHUE ITPOU3BOJCTBA YCTPOKUCTB TAKO-
ro tama. s Toro BpeMEHN YCTPOMCTBA OKA3aJUCh CIWIIKOM JOPOTHMMH U DKO-
HOMHUYECKU HE omnpaBAaHHbIMHU. CerofHsi HUKOTO He Hano yOexaarh B 3ddek-
THBHOCTHU PUMEHEHHUS TAKUX SYEEK B YCIOBUSAX TOPOJIOB.

KPY3 110 kB tuna AI'T-110 ¢ BeIkiItOUaTenemM Ha TOK oTkiIroueHus 40
KA, Tpexdaznoro ucnoiaHuus. KPYD 220 kB tuna AI'T-220 umeer ogHodaznoe
WCIIOJTHEHNE U PACCUMTAHO Ha TOK OTKIroueHue 50 KA.

OCHOBHBIE TPEUMYLIECTBA:

- MaJible TabapuTHBIE pa3Mephl U MIIOTHASE KOMIIOHOBKA, KOTOpas MO3BOJIAET MOJI-
HOCTBIO CMOHTHPOBATh SUEHKY Ha 001Iel pame;

- HU3KHUE DKCIUTyaTallMOHHBIE 3aTPAThL;

- HAUMEHBILIUN BEC CPEAN aHAJIOTOB;

- ONepaTUBHOE BOCCTAHOBIIEHUE YHEPTOCHAOKEHUSI TIPU ABAPUSX;

- IOCTABKA OCYIIECTBISETCS B MTOJIHOM 3aBOJICKOI TOTOBHOCTH;
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Puc. 2.25.

KPVYD tumna
JI'T 110 BO «Dnek-
Tpoamnmapar»

Tabnuua 2.13. Texuuueckue xapakrepuctuku KPY3 cepuu SAI'K, A2Y

ITapamerp Ar'T-110 ArT-220
HomunuaneHOE Hanpsokenue, kB 110 220
VcnpiTarenbHoe HanpsbkeHue, KB 230 395
HcnbiTaTenbHoe HaNpsKEHUE MOJTHOrO rpo30Bo- | 550 950
ro UMmynibca KB
HcnpiTarenbHoe HampsyKeHHE KOMMYTalUHUOHHO- | 230 395
ro umIlyjibca, kB
HomunansHBIHN TOK, A 2500 3150
HomuHansHBIN TOK OTKITIOYEHUS, KA 40 50
[TosHOE BpeMst OTKITFOUEHUS, C HE OoJiee 0,055 0,055
CoOcTBEHHOE BpeMsl OTKIIFOUEHUS, ¢ He OoJiee 3 3
CoOcTBEHHOE BpeMsl BKIIFOUEHUSI, C He OoJiee 5 5
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KPY3 npousBoacTsa konuepHa «<ABB»
ABB — onun u3 nuaepos B ob6iactu KPYD. Breimyckatorcs KPYD B He-
CKOJIbKO CHEIHaIbHO pa3pabOTaHHBIX MOJYJIBHBIX CUCTEMaxX Ha KJIacChl HAIps-
keanii ot 72 kB mo 800 kB.

Puc. 2.26.
KPVY3 no 550
kB cepun ELK3
(ABB)
Tabnuma 2.14. Texuuueckue XxapakTepUCTHKU
KPY3 npousBoacrsa
IMapameTpsIl ELKO0 ELK1 ELK2 ELK3 ELK4
Homunanenoe  wampsbke- | 72,5-170 145-300 245-362 262-550 765-800
HHuE, KB
HomuHansHEIHA TOK, A:
COOPHBIX IIUH 3150 4000 4000 6300 6300
JPYTUX 3J€MEHTOB 2000 3150 3150 4000 5000
HomunaneHbli TOK OTKIIIO- | 25-40 40-63 40-63 40-63 40-50
YeHUs, KA
DneKTpogMHAMUYECKas 63-100 100-170 100-170 100-170 100-135
CTOMKOCTB, KA
[TomHOE BpeMst OTKITIOUE- 0,045 0,04 0,5 0,5 0,5
HHSL, C
Ucnonnenue coopubix muH | 3-paznoe | 1-dasnoe | 1-dpasznoe | 1-daznoe | 1-dasnoe
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KPYJ ELK-04 - KOMIUIEKTHOE pacipeieauTeIbHOE YCTPOMCTBO C AJie-
ra3oBO u3oJdIuMen 3To MoayibHas cuctema a0 170 kB, 4000 A, 63 KA.

KPVYD ELK-04 npeacrasnser co0oil uaeaabHOe, HAJIEKHOE, U DKOJIOTH-
YECKU YUCTOE PellieHne MpoOIeMbl JIEKTPOCHAOKEHHUS.

KoMmnakTHOCTb, MOJTyJIbHASE KOHCTPYKIIMS U BBICOKAsl HaJIEXKHOCTh rapaH-
TUPYIOT BBICOKYIO 3HEProd3(PeKTUBHOCTh HE TOJIBKO B MECTaxX ¢ OOJBIION IMIIOT-
HOCTBIO HACEJIEHUs, HO U B JPYTUX MECTax, /e TpeOyeTcst O0JbII0e KOJIMUYECTBO
HHEPTUH.

KPYD sBnsercs HeOTheMJIEMOW YacThbIO BOCIOJHSIEMBIX HCTOYHHKOB
HHEPTUU, HAITPUMED, BETPOBBIX WM TUIPOITEKTPUUECKUX CTAHIIMM.

bnarogapsi KOMIOHEHTaM, KOTOPbIE€ TIPOU3BEACHBI U HCIBITAHBI HA 3aBO-
Je-U3roTOBUTENE, TPAHCTIOPTUPOBKA, COOpPKA M BBOJ B SKCILTyaTaIUIO SIBJISIOTCS
MPOCTBIM U OBICTPBIM TMpolnieccoM. Bee QpyHKIIMOHANBHBIE MOJIYJIM MTPOXOMAST HC-
neiTanus cornacHo crangapram MOK (IEC 62271-203).

Bricokast HaIe’)KHOCTh M HEOOIbIIINE 3aTPaThl MPU SKCIUTyaTalluud U B 00-
CIy’)KUBAaHUU TapaHTUPYIOT HajexkHyio padotry KPYD. Takum obOpazom, ABB
ELK-04 sBnsiercs pacrpeaesuTeIbHbIM yCTPOMCTBOM C HAaUMEHBIIUMHU PaCXO-
JaMU B TEYEHHE BCETO CPOKA CITYKOBI.

Paznuunbie peurenus no komnoHoBke KPY D Bo3MOXXHBI, B OCHOBHOM, 3a
CYeT MCHOJIb30BaHUs YHU(DUIIMPOBAHHOIrO aAuameTpa ¢uania. Ha HoMuHampHOE
HanpsbkeHue 145 kB u HomuHaneHbIM TOK 2500 A IPUMEHSIIOTCS MOAYJIU C Ma-
JIbIM uaMeTpoM Quianua. s MakcuManbHBIX MapaMeTpoOB HEOOXOAUMBI MOAY-
71 ¢ OOJIBIIUM AramMeTpoM dJaHIa.

Cuctema KPYD cocraBiena u3 ¢yHKIIMOHATBHBIX MOAYJIEH COCTOSIIUX
U3 pa3InYHbIX MEPBUYHBIX U BTOPUYHBIX YCTpoUCTB. Kax bt pyHKIIMOHANBHBIN
MOJYJ b BBIMIOJHSAET CBOU 33/1a4M ONTUMAIbHBIM CIIOCOOOM BO B3aUMOJACHCTBUU C
JAPYTUMH MOJYJISIMH.

OcHoBable Moaynu KPYD ELK-04:

1 — muHa ¢ KOMOMHUPOBAHHBIM Pa3beIUHUTENEM-3a3EMIUTENIEM;
2 — BBIKJIIOYATEIIb;

3 — TpaHcopMaTop TOKa;

4 — TpaHchopMaToOp HANPSIKEHUS;

5 — IMHEUHBIN Pa3beAUHNTEIb — 3a3EMIIUTEIID;

6 — OBICTPOICHCTBYIOUIUHN 3a3E€MIIUTEIb;

7 — KaOCIBHBIN OTCEK;

8 — mkad MECTHOTO yNpaBICHUS.
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Puc. 2.27.

KPYD 170 xB
cepuu ELK-04
«ABB»

KPY?3 10(20) kB SafeRing/SafePlus (ABB)

SafeRing (puc. 2.28) — KOMIIAKTHOE pacHpeAeUTEIbHOE YCTPOMCTBO
st cereit 10, 20 xB. SafeRing nocTaBisieTcss B pa3iMuHbIX KOH(MUTypalusx,
MPUMEHUMBIX B OOJIBIIMHCTBE BAPUAHTOB TpaHC(OpMaTOpHBIX HojactaHuui 10,
20 kB. B coueranun ¢ SafePlus, MOyIbHBIMH KOMITAKTHBIMH PACIIPEIETUTENb-
HBIMH YCTPONCTBAMHU, OHU MOJTHOCTHIO MOKPHIBAIOT BECH CIIEKTP CYIIECTBYIOIIMUX
BapuaHntoB cxeM nojactaniuid 10, 20 kB. KPVY SafeRing u SafePlus umeror onu-
HaKoBbIM BHemHUU Bui. SafeRing o0opynoBaH MOMHOCTHIO T€PMETUYHBIM KOH-
TEHHEPOM U3 HEPKaBEIOUIEH CTalM, B KOTOPOM pa3MelleHbl pabouue MeXaHU3Mbl
W KOMMYTallMOHHBIE amnmnapaTsl. KoHTelHep 3amoiHeH 3iera3oM, HaXOASIIMMCS
1noJi HEOOJbIIUM U30BITOYHBIM JIaBIEHHEM U 00ECTIEUMBAIOIIMM BBICOKHM YpO-
BEHb HAJI)KHOCTHU, 0€30MaCHOCTh MepcoHaja U MUHUMAaJbHbIe TpeOOBaHUS K 00-
cinykuBaHui0. 15 3amuThl TpanchopmaTopa, BO3MOXKHO HCIOJIb30BAHUE KOM-
OMHAIIMK BBIKJIIOYATEII HArPY3KU C MPEAOXpPaHUTENIeM, JTUOO CUIIOBOTO BBIKJIIO-
yaTelisi ¢ YCTPOMCTBOM PEJIEMHON 3allUThI.

SafeRing pa3paboran sl TOpUMEHEHUS Ha CIEIYIOIUX O0BEKTaX:
- I'opoackue koMmnakTHbie TpaHCHOPMATOPHBIE MOACTAHIINH;

- HeGounbiive npoMbIIIEHHBIE TPEANPUSATHS;
- BeTpsnble a1eKTpOCTaHIINY;
- l'ocTuHMIIBI, TOPTOBBIE HEHTPHI, OPUCHBIC 3AAHUS U T.1I.;
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- OcBeleHne a3ponopToB, OOJILHULL, TYHHENIEH METPO.
OcHoBnble nmapametpsl SafeRing:

- Hanpsixxenue — o 24 xB;

- Cunogsle Beikouatenu: 630 A, 21 u 16 kA (ripu 24 kB);

- Beikmrouarenu Harpy3ku: 630 A;

- O0mwMit 0OTCEK ¢ Aera3oM Ha HECKOJIBKO TPUCOCIMHEHU;

- Cucrema moAKIIOYeHUs Kabesel paccuuTana Ha TOku 10 630 A

Puc. 2.28.

KPYD 10 (20) kB

SafeRing/SafePlus
«ABB»

KPY3 npousBoacTBa KOHIEPHA «Arevay

KPYD na nanpsizkernue 10 52 kB cepuun WI (puc. 2.29) npennaznaueHo
JUTSL DKCIUTyaTallid Ha DJIEKTPOCTAHIIUAX, TPaHC(HOPMATOPHBIX MOACTAHIIUIX U B
MPOMBIIJIEHHBIX CeTAX. PacnpenenurenpbHoe ycTpoilctBo WI ¢ BaKyyMHBIMU CHU-
JIOBBIMHU BBIKJIFOYATEISIMUA SIBJISIETCS MPOU3BOACTBEHHBIM 3JIEKTPOOOOPYAOBAHU-
€M C BBICOKOH CTENeHbI0 TOTOBHOCTH, ONTUMAJILHOM 3alIUTON 00CTY>KUBAIOIIETO
nepcoHana u noTpedurene u mpocTo KOHCTpyKIued. B kauecTBe M30IA1IMOH-
HOHM cpeabl NMpUMEHsieTCs diera3. PacnpeaenuTenbHble YCTPOMCTBa HEUYBCTBU-
TEJIbHBI K TAKUM BO3JICMCTBUSIM OKPYKAIOILIEH CPebl, KaK MbUIb U arpeCCUBHBIC
ra3bl ¥ pacnoJjiaraloT COBEpIICHHON 3alIUTON oO0cayKuBaromiero nepconana. O0-
cinyxuBaHue PY He BbI3bIBaeT 3aTpyJHEHMM Orarojaps SICHOCTH MX KOHCTPYK-
LIUH.

OcCco0eHHOCTH KOHCTPYKIMH
- KomnaktHast u scHasi KOHCTPYKIIUSI: — OCHOBHBIE KOMIIOHEHTBHI - 3TO IIIKad
KOMIIJIEKTHOTO PacipelyCTpONCTBA U CEKIIMsSI COOPHBIX IIHH.
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- OTcyTCcTBUE B 30HE COOPHOM IIMHBI JAeTajel ¢ MeXaHW4YeCKUM mpuBogoM. OT-
CyTCTBHE MpOOJIeM, CBSA3aHHBIX C MPOJYKTAMU pacmaja 3jerasa: — BKIIOYEHUE
TOKOB BBITIOJIHSETCS B KAMEPE BAKYYMHOI'O BBIKJIFOYATEIIS.

- HepTHBIN U30JISIHMMOHHBIN 3JIETa3 3alUIIAET YCTPOUCTBO OT MOXKapa.

Puc. 2.29.

KPYD no 52xB
cepun WI «Areva»

TpexmontocHOe KOpIycupoBaHue (GyHKIIMOHATHHBIX OTCEKOB:
- TOKU B 000JI0YKE, KOTOPBhIE MOKHO HTHOPHUPOBATH,
- He3HAYUTEIbHOE KOJMYECTBO CTATUUECKUX U TUHAMHYECKHUX YIIJIOTHEHUH,
- MaJioe KOJHYECTBO Ta30BBIX OTCEKOB, YCTPOWCTB pasrpy3Kd OT MABICHHUS W
npuOOPOB KOHTPOJIA rasa,
- XOpolas JOCTYITHOCTb,
- He3HAYUTEIIbHOE MOBBIIICHUE TABICHUS B CIIydae YTyl B MECTE MOBPEKIACHHUS,
- IpocTasi KHHEMAaTHKa MEXIY MPUBOJIOM U CHIIOBBIM BBIKJTIOYATEIEM WIIH TPEX-
MO3UIIMOHHBIM BBIKITIOYATEIIEM.
Cranp B KauecTBE MaTepraia KOPIYyCUPOBAHHMS
- BBICOKAsi T€pPMETUYHOCTb,
- XOpollee 3KpaHUPOBAaHNE OT PEHTTEHOBCKUX JTyUeil.
Bo3MoxxHO oTcoeanHeHHe ImKada KOMIUIEKTHOTO paclpenryCcTpoicTBa ot
cOOpHOM IMIMHBI 0€3 €€ MOJHOTO OTKIIOUCHHUS.
OntumanpHas 6€30MacHOCTh 00CTyKUBaHUS Oaronapsi:
- KOMIUICKCHOW CUCTeMe OJIOKHPOBKH,
- pa3JeNbHOMY YCTPOMCTBY YIIPaBJICHUS Pa3beANHCHUEM U 3a36MJICHUEM,
- IPUHYAUTEIHLHOMY BKJIFOUEHHIO M OTKJIFOYCHHIO CHIJIOBOTO BBIKITIOYATENS MPHU
3a3eMJICHUU Ha OTBETBUTEIILHOM OJIOKE.
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TpanchopmaTopsl TOKa U HANPSIHKEHUST BBICOKOW MOIIHOCTH.
be3omnacHble 1151 MPUKOCHOBEHUS COCAUHEHMUS:

- BCTaBHBIE Ka0eIbHbIE OKOHIIEBATEM C JIBOMHON W30ISAIIHEN.
Bo3MOXHOCTH pacuiMpeHusi YCTAHOBKH:

- ¢ 00enx CTOpOH,

- C OJIMHAPHOM Ha JBOMHYIO COOPHYIO IITUHY.

KPY3 B65 (puc. 2.30) — aT0 oaHO]a3HOe, BHICOKOBOJIBTHOE pacipeie-
JUTEIBHOE YCTPOMCTBO C Ta30BOM M3OJSLMEH, PACIOIOKEHHOE B METaJINye-
CKOM KOpITyC€, 3alI0JIHEHHOM 3JIETa30M, KOTOPOE MOCTOSHHO MOJIEPHU3UPYETCS B
COOTBETCTBUHM C pa3ButHeM TtexHonornn. KPYD B65 nononnser cymecTByromniee
CEMENCTBO PACIIPEICIUTEIBHBIX YCTPOUCTBO C TA30BOM U30JIALMEH.

Komnanng AREVA T&D B TeueHne HECKOIBKUX AECATWIETUN HUCIIONb-
3yeT 3JIETa30BYK0 TEXHOJIOTHIO, W, HaunHas ¢ 1965 rona, pacnpenenuTenbHble
YCTPOMCTBO € Ia30BOM M30JISALMUEN YCIICIIHO WUCIIOJIB3YKOTCS B Pa3HBIX CTpaHax
3€MHOTO LIapa.

PacnipepenurensHoe yCTpOMCTBO MOCTABISETCA B BUJI€ MOJAYJBHBIX CEK-
uui. Jlns cOopku u oOciayxkuBaHus TpeOyeTcss HEeOONbLION MOJIBEMHBIN KpaH.
Perynupyemble 1o BbICOTE KOPIyca CEKIUN MPUBOPAYMBAIOTCS OOITAMU MIPSIMO K
noiny. Illkad nokanbHON CUCTEMBI YIpaBIEHHUS KPEMHUTCS HETOCPEACTBEHHO Ha
pacrpeneauTeNbHOM YCTPOMCTBE, WM YCTaHABIUBAETCS OTAENBHO. OTKpPBITHIE
YCTPOICTBA CONMpPSDKEHUSI PacHpeleUTENIbHOTO YCTPONUCTBA, MPUBOAHBIE MeXa-
HU3MBI, U3MEPUTEIIbHBIE TPaHCHOPMATOPHI, PJIEMEHTHl KOHTPOJS, U JIOKaJbHAs
CUCTEMa YIpaBJICHUS YINPOIIAIOT HHTETPUPOBAHHE B pPa3IUYHBIE CHUCTEMBbI
yNpaBIEHUs 3IEKTPOCTAHIINH.

[IpoBepenHas BpeMeHEeM KOHCTPYKIIUS:

Hcnonp3yroTcss Kopiryca U3 JIMTOTO allOMHHHS, B KOTOPOM pacroJiara-
IOTCSl )KM3HEHHO Ba)KHBIE KOMIIOHEHTHI s oJHOW (a3pl. B 3aBucuMoOCTH OT
MPUMEHEHUS, 3all0JHEHHbBIE Ta30M Kamephbl pasneneHbl 0apbepamu. [1IuHbl Bee-
r71a pacnpesesieHbl 1Mo CeKIUsAM. BbIkitouarens ycTaHaBIMBACTCA TOPU3OHTAIIb-
HO, ¥ BMECTE C MPHUBOJHBIM MEXaHU3MOM SIBJIsieTCS cepiueM cuctemsbl. LIIuub
pacrnojyiaraloTcsi HaJi TOPU30HTAJIbHO YCTAHOBJICHHBIMU BBIKIIOUATEISIMU, YTO
oOecreynBaeT yI0OHbBIN TOCTYN KO BCEM >KM3HEHHO Ba)KHBIM KOMIIOHEHTaMm. Te-
JIECKONMYECKUE IIHHBI MEXAY CEKLUMSIMHU O0JerdaroT cOOpPKY M MO3BOJIAIOT HC-
MOJIb30BaTh 3aIUIAHUPOBAHHbBIC U HE3aINIAHUPOBAHHBIE PACIIMPEHUS CETH, a TaK-
e 00ecreurBaroT MPOBEACHUE TEXHUYECKOTO OOCIYKMBAaHUS C MUHUMAJIbHBIM
MpepbhIBAHUEM HOPMaJIbHON PabOTHI.
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Puc. 2.30.

KPVYD B65 «Arevay

KPY3 npousBoacTBa KOHLEpHA «Siemens»

KPYD3 or Siemens npeAcTaBisllOT YCHEIIHYI0 BO MHOTHX OTHOUIEHUSX
KOHIEMIHUIO pacnpeaycTpoicTB. VIHTEHCUBHBIE HCCIIEIOBAaHUS M HEIMPEPHIBHOE
COBEPIIEHCTBOBAHHUE MEPBbIX TUIOB PACIPETYCTPONCTB MPHUBEIH K CO3JIaHHUIO
COBPEMEHHOI'0 TIOKOJIEHHUSI paCIpeyCTPOMCTB C 3J1€ra30BOM H30JIALMEH B MeTall-
JMYECKOM KOpITyCE.

Pacnpenenurenbusie yctpoiictBa 8DNE, 8DN9, 8DQ1 u 8DR1 sBistoT-
Csl pe3yJbTaTOM HOBEMIIMX HAyYHBIX UCCIEJOBAaHUN M ONTUMU3AIMU MPOU3BO/I-
CTBEHHOUN TEXHUKH, TapAaHTUPYIOIINE HAUBBICIIUN TEXHUYECKUN YpOBEHb H3JIE-
Ui 1 00yCIaBIUBAIOIINE SKOHOMUYHOCTh ITUX YETHIPEX PACIPEAYCTPOUCTB.

B cBoux knaccax nHanpspkenus KPYD 8DNS8 (Puc. 2.31) u 8DN9 sBmus-
I0TCS CaMbIMU KOMIMAaKTHBIMU pactipeayctpoiictBamu B Mupe. Hanpumep, KPY3
8DN8 3anumaer Bcero aumb 50% mniomany npyu CpaBHEHUHM PACIPETyCTPOICTB
C 3J1era3oBoM M3oJsANMel Ha HanpsbkeHue 145 kB. 31o cramo Bo3MoxHBIM OJia-
rojapsi Majioll MMpUHE SYEeUKH, cocTaBisomei Bcero 0,8 M, U BCTpOEHHOMY B
AYelKy 1mKadpy MECTHOrO yrnpasiieHus. BeneacTBue Manoro Beca almtoMUHUEBOTO
KOpIyca, Halllk paclpeayCTPONCTBa SBISIOTCS CAMBIMU JIETKUMHU YCTpOCTBaAaMU
TaKoro TUma. JTO o3HayaeT sl Bac manyro muiomanb MOMEIIEHHs, TPOCTYIO
KOHCTPYKIUS (DYHITaMEHTOB M KaK CJEJACTBUE 3TOTO - MaJjible MHBECTUIIMOHHbIE
3aTpaThl.

bnarogapst BBICOKOMY YPOBHIO HAJIEKHOCTH U KayeCTBa pacrpeaycTpoil-
CTBa MPAKTUYECKU HE TPEOYIOT TEXHUYECKOTO oOciayxkuBaHusd. Mx kopmyca Bbl-
MOJIHEHBI U3 AHTUKOPPO3UHHOTO MaTepuaa, a IpUBOJIbl HE HY>KJAIOTCS B CMa3Ke
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Ha MPOTSHKEHUH BCETO CpoKa CIyKObl. ['J1aBHBIE KOHTaKThl CHJIOBBIX BBIKJIIOUA-
TeJIeH, pa3beAUHUTENICH U 3a3€MIIUTENIEN PACCUUTAHbl HA JJIMTEIIbHBIN CPOK JKC-
rryataruu. [lepBas peBusust HeoOXoauMa HE paHee, ueM 4yepes 25 JIeT IKCIuTya-
Talnuu. JTO O3HavaeT Jyisi Bac Manble SKCIUTyaTalluOHHBIE PACcXO/Ibl TIPU UCKITIO-
YUTEIBHO BBICOKOU CTETIEHU TOTOBHOCTH, UTO SIBJIAETCA TapaHTUel Bamux nHBe-
CTHUIIUH.

C momoIipio HEOOJBIIOTO KOJIMYECTBA PA3IUYHBIX MOJYJIEH MOXKHO
ckoH(UTrypupoBaTh J11000M oTBeyaromuii Bammm 3ampocam BapuaHT pacnpeny-
cTtporictBa. Hampumep, Mbl MOKEM MPEAI0KUTh PELUIEHUS IS CYIIECTBYOIIAX
3nanuid 3PY. MbI Takke mOAroTOBUM JJisi Bac KOHIENIWIO yIIpaBIIeHUs U 3allU-
ThI, KOTOpasi MOJTHOCTBIO OYJE€T COOTBETCTBOBATh BammM moTpeOHOCTAM: Hauyu-
Has ¢ OOBIYHOM CUCTEMBI YIPABJICHUS BIUIOTH 10 MUKPOIIPOIIECCOPHOM CUCTEMBI,
C UCTIOJB30BaHUEM WHIYKTUBHBIX TPaHC(HOPMATOPOB WUIIM CAMBIX COBPEMEHHBIX
JTATYMKOB TOKAa W HAMPSDKEHUS. DTO O3Ha4aeT Jyisi Bac BBIMTPHIIT B THOKOCTH U
AKOHOMHUYHOCTH. TpaHCIIOPTHBIE MOAYJIM HAIIMX PACTIPETYCTPOUCTB MOJTHOCTHIO
MOHTHUPYIOTCS U TTIPOXOJAT UCTIBITAHUS HA 3aBOJIC. B KpaTyaiiiue CpOKU Mbl CO3-
JlaeM PacHpeayCTPOMCTBA MOJ KIFOY IPU IMOMOIIM KOMIIBFOTEPHBIX CHUCTEM aB-
TOMAaTU3UPOBAHHOTO TPOEKTUPOBAHMUS.

Tabnuua 2.15. Texuuueckue xapakrepuctuku KPY3 «Siemens»

ITapameTpsl KDN9 8DNS8 8DP3 8DQI 8DRI

Homunanenoe Hampsike- | 72,5-145 72,5-170 170-300 362-550 | 550-800
HHuE, KB

HomuHaneHEBIN TOK, A

COOPHBIX IIUH 3150 3150 5000 6300 8000

JPYTUX 3JIEMEHTOB 2500 2500 4000 4000 5000

HomunaneHblii  TOK OT-

KJIIOUEeHUs, KA 25-40 25-40 40-50 50-63 50-63

DneKTpogMHAMUYECKas

CTOMKOCTB, KA 63-100 63-100 100-135 135-170 | 135-170

[lonHOE Bpems OTKIIOYE-

HUS, C 0,05 0,05 0,5 0,5 0,5

Ucnonnenune cOOpHBIX 3-dasznoe 1-pa3znoe | 1-pasnoe | 1-asnoe | 1-daznoe
IITUH
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Puc. 2.31.

KPYD 110 kB
cepun 8DNS
(Siemens)

KPY?3 12 kB cepun NXPLUS C «Siemens»

Tabun. 2.16. Texuudeckas xapakrepuctuka KPYD cepun NXPLUS C

IMapametp 3HayeHusn
HomunansHoe HanpsixkeHue, kKB 7,2:12;15;17,5; 24
HomMmuHanbHBIN TOK IIIaBHBIX IENei, A 2500
HomuHanbHbI TOK COOPHBIX IIUH, A 2500;
HomuHanbHBIHA TOK OTKIIIOYEHUS BhIKIIouaTes, KA | 31,5
TpexcekyHAHbII TOK TepMUUECKON cTOMKOCTH, KA | 31,5
TOK 3IEKTPOIMHAMUYECKON CTOMKOCTH, KA 81

VYposenb nzossiuu o 'OCT 151676

HopwmanbHblid, ypoBEHH «0»

Nzonamsa

SF6

W30is11ms1 TOKOBEAYIIMX YacTen

C U30JIMPOBAHHBIMU IIMHAMH

Bu nrHEHHBIX BBICOKOBOJIBTHBIX TPUCOEIUHEHUN

KaOenbubie

Y Ci10BUSI TEXHUUYECKOTO 00CTYKMBaHUS OpHOoCcTOpOHHEE
Crenens 3auuTtsl o 'OCT 14254—96 P67
Bun ynpasnenus MectHoe
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Puc. 2.32.

KPYD
cepun NXPLUS C
(Siemens)

KPY3 10 kB cepun SIMOSEC (Siemens)

KPYD SIMOSEC npeacrasisier co0oii COBpeMEHHOE KOMILJIEKTHOE pac-
MpeAeUTENIHHOE YCTPOMCTBO, B KOTOPOM OPTaHMYHO COYETAIOTCS SUYCHKH C BO3-
IYIIHOW M30JIsIIMel Ha 0a3e BaKyyMHBIX BBIKJIIOYATENIeH BBIABMIKHOIO THUIA U
sqeiiku ¢ 3era3zoBoi m3oisaiuen (SF6). 3ro KPYD 3aBoackoii roTOBHOCTH, HE
TpeOyrolee mocjie MOHTaka Ha MECTe AKCIUTyaTallMi KaKuX-JIMOO HaCTPOSYHBIX
WU HAJIaJIOYHBIX paboT, a Takxke paboT ¢ anerazoMm. KPY mpennaznaueHo s
BHYTPEHHEHW YCTAHOBKH B MOMEIIECHUAX PACHPEACIUTEIBbHBIX MOJCTAHITUN TPO-
MBIIIUICHHBIX U YHEPTeTUUECKUX MPEANPUIATHI. SIUuelKi COeIUHSIIOTCS MEIHBIMU
IITUHAMH.

KabGenbHbIi 0TCek uMeeT 10CTyI ¢ (PPOHTAIILHON CTOPOHBI SUCHKU (CHU-
3y). Kpbiika kabebHOro 0TCeKa HEe MOXKET OBITh OTKPBITA MPU HE3a3eMJIICHHOM
dbunepe.

BrixirouaTens Harpy3Ku-pazbeIMHUTENb-3a3€MIIUTEIb PACIIONIOKEH B
MOJTHOCTHIO TEPMETUYHOM IIEJIBHOCBAPHOM pe3epByape M3 HEPrKaBEIOIIeH CTalH,
3amoJIHEHHOM 3Jiera3oM. [logkirodaeTcss ¢ MOMOIIBI0 BBAPEHHBIX B Pe3epByap
MIPOXOIHBIX U30JIITOPOB.
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Koprmyc s;tueex M3roToBieH U3 JIMCTOBOW OUMHKOBAHHOW CTal C MOPOII-
KOBBIM HAIbUIEHHEM KPAaCKU HA OCHOBE SITOKCUJIHOTO KOMITayH/IA.

Sdeitku MOTYT OBITh CHAOXXEHBI EMKOCTHOM CHUCTeMOW WHAMKaiuu. WH-
JUKATOPbI MOJKIIOYAIOTCS K UCTIBITATENIbHBIM THE3aM, PACIOJIOKEHHBIM Ha Iie-
penHeld nmaHenu. OTXoAsIIME SAYEUKH M SYEHKH C CWIOBBIMHM BBIKIIFOYATEISIMHU
00s13aTeNIbHO 00OPYAYIOTCSI TAKOW CUCTEMOW MHIUKAIIWH.

HuszkoBonbTHbIN oTcek (BbicoTa: 350 MM miu 550 MM) pacrnojioskeH B
BepxHel yacTu sueiiku. CoeMHEHUs MEXy sueiikamu (1moj1aya BTOPUYHBIX Ha-
MIPSKEHUI) OCyIIecTBIseTCs uepe3 10 moIOCHBIN pa3beM.

BakyymHbiil Beikirouatens tuna 3AHS cranvoHapHO CMOHTHpPOBaH B
MOJIHOCTBHIO TEPMETUYHOM LIEJIBHOCBAPHOM PE3EPBYapEe U3 HEPIKABEIOLIEH CTalH,
3aMoJIHEHHOM 3Jiera3oM (BMECTE C BBIKIIIOYATEJIEM Harpy3KU-pa3beIHMHUTEIIEM-
3azemuintesieM). BakyyMHbIi BbIKITo4aTesnb Tunia 3AH6 CMOHTUpPOBaH Ha BBHIKAT-
HOM 3JIEMEHTE C MOJI0CAMH, PACTIOJIIOKEHHBIMHU JIPYT 3a APYTOM.

[lonHas 3amuTa OT IPUKOCHOBEHUS K TOKOBEAYLIUM YaCTAM, 3aKPBIThIM
METaJUIMYECKUM 3a3€MJICHHBIM KOPITYCOM, a TaKXe H30JIALMsS COOPHBIX IIUH I10-
JUMEPHBIM MOKPBITHEM, TYTOCTOMKOCTh PE3€PBYapOB U3 HEPHKABEIOIIECH CTAIN U
oTceka KaOelabHBIX MPUCOCIUHEHUH, NMPUMEHEHHE CHEIHAIbHBIX OJOKUPOBOK.
00ecreynBaoIUX HEBO3MOKHOCTh OIMIMOOYHBIX KOMMYTAallMA M MCKIIOYAIOLIUX
MONaJaHue MO/ HAMPSKEHHUE SKCITyaTallMOHHOTO MEpCOHAaa.

Puc. 2.33.

YacTHYHO CEKIIHO-
HupoBanHoe KPYD
SIMOSEC
«Siemensy
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OtimuurenbHbie ocodeHHocTn KPYD SIMOSEC:

- ObnanaroT HamMmeHbUMHU pazmepamMu (500x780x2000MM) 1O CpaBHEHHUIO C
aHAJIOTUYHBIM O0OPYJIOBAaHUEM JPYTUX MPOU3BOAMUTEINICH, YTO MO3BOJISET MUHU-
musupoBath nomeuienue PIT u PTII;

- He tpebyroT TexHuueckoro oOCIYy>KMBaHHS M yXOJla B TE€UEHHE BCETO CPOKa
city0nI - He MeHee 30 JeT;

- meroT HeorpaHM4YeHHBIN CPOK CIIYyKObI 1IEJIbHOTO pe3epByapa, BCIEICTBUE OT-
CYTCTBUS KaKUX-TM0O YINIOTHEHUH - TePMETUYHOCTD PE3epByapa 3aBUCUT TOJIBKO
OT ecTecTBeHHOM Anddy3un 3ieraza yepe3 MUKPOIOpbl 000T0UYKY;

- [lonHoe uckitoueHne BO3HMKHOBeHUs MexpasHoro K.3. Ha cOOpHBIX IIMHAX,
KOHCTPYKTUBHO PAaCIIOJIOKEHHBIX B TBEPIOU U3OJISALINY;

- CaMOIMarHOCTUPYIOIINE YCTPOMCTBA KOHTPOJISA, YIPABICHUS U 3aIUTHI CEPUU
SIPROTEC BxuitouaeT B ceOsi: BCe BUJIbI 3aIIUT, U3BMEPEHUE OCHOBHBIX AJIEKTPH-
yeckux BenuunH, TY u TC, cuctemuyto aBromatuky (ABP, AIIB, YPOB, pa3-
IPY3Ky U JIp.), KOHTPOJIb 3JEKTPONOTPEOICHUS U AUCTIETUEPUBALMIO DIIEKTPOXO-
3s1CTBA;

- Y1006CTBO MOAKIIIOYEHUSI U UCTIBITaHUS Kalensi - KaOelbHbIEe aJanTepbl pacio-
JararoTcsi BO GpOHTAIBHOM IIIOCKOCTH CO CTOPOHBI MepeIHEN TaHeNH;

- [oaxmrouenue cuitoBOro kKabess Jr00ro TUIMAa ¢ BOBMOXHOCTBIO MOJICOEUHE-
HMSA 2-X KaOeJiel B OJHOH STUYCHKE;

- OTCcyTCTBHE 3aBUCMMOCTH OT KJIMMaTHYeCKUX (PaKTOpOB B Mpeaenax dKCIulya-
TalMOHHOM Temneparypsl -5 + 55°C.

KPY3 10 kB cepun 8DJ 20 (Siemens)

OkcmyaTanmonHas HajiexxHocTh KPYD obecnieunBaercst 3a cyeT pazme-
LIEHUS CWJIOBBIX BaKyyMHBIX BBIKJIFOYATENEN U 3-X MO3ULMOHHBIX Pa3/IeINUTEIb-
HBIX BBIKJIIOYATENIed Harpy3Kd B LIEbHOCBAPOUYHBIX pe3epByapax 0e3 yIUIOTHE-
HUH, 3alOJIHEHHBIX 3JIETa30M Ha BECh CPOK CIYKOBI 10 M30BITOYHOTO JAaBICHUS
SMI'Tla (mpu 20° C). Pezepyap KPVY u3 HepxaBeromieid ctanu sBiseTcsl LIeH-
TPaJIbHBIM 3JIEMEHTOM STYEHKHU. YPOBEHb JABIICHUS B PE3€pBYyape KOHTPOJIUPYET-
Csl C IOMOIIBIO CIIEHUATIBHOTO TaTYUKA.

IIprMeHeHre TPEXIO3UIMOHHBIX NIEPEKIII0YATENIE HAapsAly ¢ MEXaHu4ye-
CKOM cHCTEMOH OJIOKMPOBOK HMCKIIOYAET BO3MOKHOCTH OMIMOOYHBIX KOMMYTa-
nui. Tpexmo3unuoHHbIN mnepexmodatens KPY BeimonHseT (yHKIUU yHUBEp-
CaJIbHOT'O BBIKJIIOUYATEIIS, T.€. SBJISICTCS BBIKIIOUYATEJIEM HATPY3KH, pa3beIUHUTE-
jeM (C BO3MOKHOCTBIO BKJIFOUEHMSI HA HOMHHAJIbHBIN TOK K3) u 3azemustonum
BBIKJIIOUYATEIIEM.

IIpuBOABI CHIIOBOTO BBIKJIFOYATENS U 3-X MO3ULMOHHOTO MEPEKII0YATENS
CMOHTHUPOBAHBI CHAPY’KU I'a30BOr0 PE3EpBYapa U JIETKO JOCTYIIHBI JJIs1 BHEITHET O
ocmoTtpa. [IpuBosl HE TPeOYIOT TEXHUYECKOTO OOCTY>KUBAHUS B TEUEHHE BCETO
CpPOKa JKCILTyaTaluu.
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Puc. 2.34.

KPYD 8DJ 20
«Siemensy

COopHbIe MIMHBI PACIIONI0KEHBI BHE PE3epBYyapa ¢ dJIerazoM M 3alluIeHbl
W30JIAIIMOHHON 000JIOYKOM U3 CHHTETUYECKOTO KaydyKa.

JlocTym B OTCEK KaOeIbHOT'0 NMPUCOCTUHEHUS OCYIECTBIISIETCS CIIEPE/IH.
Kpsitika kabesnpbHOr0 0TCeKa CHUMAETCS TOJIBKO B Cilydae, eCiii KabelbHOe MpHU-
COCIMHEHHUE 3a3€MJICHO.

OTcex HHM3KOr0 HANpPSDKCHUS CMOHTHUPOBAH HAJ TMEpeAHCH MaHEeIbIo
yIpaBiieHus. SIYeKkyu oCHaIIeHbl MHOTO(YHKITMOHAIBHBIMU YCTpolicTBaMu P3A
cepun SIPROTEC, obGecneunBatonieii ruOkuii BbIOOp TpeOyeMoro ycTpoiicTBa ¢
ONTUMAJIBHOH 110 3aTpaTaM ammapaTHON KOHpUTypaIue.

OObEeTMHEHHE COCCIHHMX SYCCK BBITIOIHSACTCS COCAMHCHHEM COOPHBIX
IIMH ITOCPEJICTBOM 3KHMHBIX BKJIQJBINICH. Pacimmpenne wim 3aMeHa si9eeK BbI-
MOJTHSACTCS HETOCPEACTBEHHO B TMOJCTAHIIMK C MUHUMAJIbHBIMH CPOKaMH MOH-
TaXXHBIX paloT.

B 3aBuUCHMOCTHM OT Ha3HAYEHHUSI PA3JIHYAIOT 5 OCHOBHBIX BH/IOB side-
eK:

- AYEHKA OTXOAAIICH JIMHUY,

- sidelika TpaHcopMaTopHasi;

- BBOJIHAS sSTUCHKa;

- siYelKa CEKIIMOHHOTO BBIKJTFOYATEIIS;

- siYeiiKa CEeKIIMOHHOTO pa3beAMHUTENS (6€3 CUIIOBOTO BBIKJITFOYATEIS).

Hapsiny ¢ 3TUM MOCTaBISAIOTCS AOMOJTHUTEIIBHBIC STUYCHKH, PACITUPSFOIIHC
BO3MOXHOCTH TpuMeHeHUs: KPYD: kaOenbHbIC SUCHKH, SUYCHKH 3a3eMITUTEINIS
COOpHBIX IIWH, SYCHKH COCAMHCHHS B KOJBIEBYIO CXEMY 3JIEKTPOCHAOKCHHUS,
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AYEHKH CEKIIMOHUPOBAHUS COOPHBIX IIHMH, & TaKXe LIMPOKUN HAOOp M3MepHu-
TEJIBHBIX SYEEK, OTIIMYAIOMIMXCS KaK KOMIUIEKTAllUEW, TaK U CXEMaMH IOAKIIIO-
YEeHUS] U3MEPUTEIBHBIX TPaHCHOPMATOPOB.

Tabn. 2.17. Texuuueckas xapakrepuctuka KPYD cepuun 8DJ 20

IMapamerp 3Hauenust
HomunuaneHOE Hanpsokenue, kB 10
HoMmuHanbHBIA TOK IIIABHEIX Ienei, A 630
HomuHanbHbI TOK COOPHBIX IIUH, A 630
HoMuHaIbHBIM TOK OTKIIOYEHHS BBIKIIOYATENA, KA 20
TpexceKyHIHbII TOK TEPMUYECKON CTOMKOCTH, KA 20

Onextpuueckuil pecypc Bbikiatouarens tuna 3AH npu HOmuuHamesHOM | 10000
TOKE (YMCJI0 IIUKIIOB)
Onextpuueckuil pecypc Boeikitouarens tuna 3AH npu tokax K3 (uucno | 50

KOMMYTaLU)

Wzonstmst SF6

JlaBnenue n30a1IMoOHHON 1 nyroracsiieit cpenbl SF6, kr/cm2 0,5

Bup nHEHHBIX BBICOKOBOJIBTHBIX MTPUCOEIUHEHU I KabGenpHbIE

Y Ci10BUSI TEXHUYECKOTO 00CTY)KMBaHUS OpHocTOpOHHEE
Crenens 3amutel o 'OCT 14254—96 1P67

Bun ynpasnenus MectHoe

KPY?3 6 (10) kB cepuu RM6 («Schneider Electric»)

B KPYD tuna RM6 (MoHOG10KaX) B 00111€M METAUTMYECKOM KOPITYCE U3
HEprKaBelolleil cTainu, 3al0JIHEHHOM 3JIeTa3oM NpH M30bITOYHOM naBiieHuu 0,2
Oap, pa3MemialoTcss cOOpHbIE LIMHBI, BBIKJIIOYATENN HArpy3Kd JUIsl JIMHEWHBIX
npucoenunenuit (I) u BbIKIIIOUaTensb A npucoeAnHeHus: Tpancopmaropa (D),
uMeronui ycrporictBo peneitnoit 3anmutel (VTP-30, VIP-300). Bee npucoenu-
HEHHSI UMEIOT 3a3€MJIIOIINE Pa3beIUHUTENN. B yCTpONWCTBE yCTAaHOBJIEHBI PyU-
HbIE MPYXUHHBIE MTPUBOJBI C BO3MOXHOCTBIO JONOJHUTEIBHON YCTAHOBKH MO-
TOp-penyKTOpa AJisi JUCTAaHIMOHHOrO yrpaieHus. [loakimioueHnue xui kadenen
BBITIOJIHAETCSA Yepe3 U30JSIUMOHHBIE afanTepbl. B mpoXoaHble U30JISTOPHI BBIBO-
JIOB BBIKJIFOYATENEN BCTPOEHBI EMKOCTHBIE JEIUTENN HAIIPSKEHUS, COETUHEHHBIE
C MHAMKATOPaMH HAJIMYUS HATIPSIKEHHUS.

B Hacrosee BpeMsl B 3JEKTPUUECKUX CETAX UCNOAb3ytoTca RM6 cre-
ayromux koHpurypanwii: 1IDI, IDI, II1, ITII.

BrIkiouare/ib HATPY3KH JUHEHHOr0 NMPUCOCAUHEHUA (AYeilKka THII
I) paccuntan Ha HOMUHANBHBIN TOK Iyoym = 630 A. I'ameHne dI€KTPUIECKON AYy-
I'M OCYHIECTBIIIETCS HA OCHOBE MPUHLIMIA aBTOAYThs B JJIETA3e.

JJiera3oBblil BBIKJIOYATEb B Henu TpaHcdopmaropa (a4eilka THII
D) paccynTaH Ha HOMUHAIBHBIA TOK lLyoum) = 200 A. I'anmieHue d>1eKTpUUECKOn
IYyTA OCYIIECTBISETCS METOAOM BpAlIAOIICICA TyTH U aBTOKOMIIPECCHH B 3JIe-

164



ra3e, 4To mo3BOJEICT OTKIIFOYATh KaK HOMWUHAJIBHBIC TOKHU, TdAK 1 TOKH KOPOTKOT'O

3aMBbIKaHUA.

Puc. 2.35.

Momno0J104HO€E
KPYD RM6
«Schneider Elec-
tric»

Tabnuua 2.18. Texuuueckas xapaxkrepuctuka KPY3 10 kB cepun RM6

ITapamerp 3Hauenust
HomunHaneHOE Hanpsokenue, kKB 6; 10 20
HoMmuHanbHBIA TOK IIIABHEIX Ilenei, A 630 400
Tok oTKIIOYEHUS
- Harpy3Kku 630 400
- 3aMBIKaHHS Ha 3€MJTIO 95 95
- X.X. Kabens 30 30
HomuHansHBIN TOK OTKIIFOYCHUS BRIKIIIOUATENs, KA | 21 16
Tox tepmuueckoit croitkoctu npu K3 (neiictyro- | 21 16
1iee 3HaueHue, 1 ¢)
Tok BKIIFOUEHHsI BBIKJIIOYATENS] Harpy3Ku W 3a3em- | 52,5 40
JISFOIIETO Pa3beANHUTENS (MIHOBEHHOE 3HAYCHUE)
Wzonsimst SF6 SF6
By nuHelHBIX BBICOKOBOJIBTHBIX NpucoeanHeHnit | KabGenbpHbie KabGenpHbIE
VY Cn0BUSA TEXHUYECKOTO 00CITy)KUBaHUS OpnnoctoponHee | OMHOCTOPOHHEE
Crenens 3amutel o 'OCT 14254—96 1P67 1P67
Bun ynpasnenus MectHoe MectHoe
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Kpome toro, gueiika tun D ornmuaercs oT sueiiku tun [ Hammuuem
BCTPOEHHOI'O 3JIEKTPOHHOTO YCTPOWCTBA PEIEHHON 3alllUThl CHUIOBOTO TpaHC-
dbopmaropa tun VIP - MakcumaibHas TOKOBas 3alllUTa, TOKOBas OTCEYKa U 3a-
mmTa ot K.3. Ha 3emitio.

Ob6a KOMMYTAIIMOHHBIX ammapara COBMEIIAIOT B cebe (YHKUUU JBYX
YCTPOMCTB — COOCTBEHHO BBIKIIIOYATENSI M 3a3eMIISIIOIIETO pasbenunurens. [lon-
BIJKHBIE KOHTAKThl TAaKOrO almapara MOTYT HaXOAWUTHCS B TPEX IMOJIOKECHUSIX:
«BKIIIOUECHO», OTKIIIOYEHO», «3a3€MIICHOY.

Brikitouatenn 060UX TUIIOB UMEIOT PYYHOU MPYKUHHBIA MPUBOJ, KOTO-
PBIi IPY HEOOXOAMMOCTH AUCTAHIIMOHHOTO YIPABJICHUS MOXKET ObITh JIONOJHEH
MOTOP-PEAYKTOPOM.

[IpoxoaHbIE U30IATOPHI BHIBOJOB BBIKJIFOYATENEH YCTAaHOBIICHBI HA BbI-
core 960 MM OT 10J1a, YTO TO3BOJIAET JIETKO MIPOU3BOIUTH (POPMUPOBAHUE U TIPU-
COEJIMHEHHE >KUJI KaK OJIHOKWJIBHBIX, TaK M TPEX>KWIbHBIX KaOenei. B cBs3u c
TEM, YTO PACCTOSIHUE MEXKAY BBIBOJAMHU IO BO3AyXy Bcero 80 MM, MpucoeauHe-
HUS JKUJ KaOeliel BBIMOJIHAIOTCS Yepe3 M30SLMOHHbIE aganTepbl. B mpoxoaHbie
M30JIATOPBI BBIBOJOB BBIKJIIOUATENIEH BCTPOEHBI €EMKOCTHBIE JEIUTENN HaIpsiKe-
HU, COEIMHEHHBIE C MHIUKAaTOpPAaMH HaJIM4YWs HalpsKeHus. B kopriycax nHauka-
TOPOB HANPSHKEHUS YCTAHOBJIEHBI HEOHOBBIE KOHTPOJIBHBIE JIAMIIBI, a TaKKe
MMEIOTCS CTIelMalIbHbIE THE3/a JIs IPOBEICHUS «Topsueil» (Ha3upoBKu.

Ha nepenHroro nanens RM6 HaHeceHa MHemocxema, NOKa3bIBAIOIIAS
MOJIOKEHHE armnapaToB MoHOOJoKa. HemocpeacTBEHHO Ha yIpaBIIsIOLIEM Baly,
KECTKO CBA3AHHOM C MOJBM)KHBIMM KOHTAaKTAMH BBIKIIOUYATENSA, PACTIOIOKEH
yKa3aTesb MOJO0KEHHS] KOMMYTAIlMOHHOTO anmnapara, OJHO3HAYHO M TapaHTHPO-
BAHO YKa3bIBAIOIIUI OJTHO U3 TPEX IMOJIOKEHUHN NOJABUKHBIX KOHTAKTOB.

Bce npucoeauHenuss UMEIOT Bechb HEOOXOAUMbINA HAOOP OIOKUPOBOK, HUC-
KIIIOYAIOIIKUX OMIMOOYHBIE AeiicTBUs mepcoHana. [IpegycMoTpeHa BO3MOKHOCTh
MPOBEPKHU U3OJSAIUHU, UCIIBITAHUS U OINpPEACIICHHUs] MECTa MOBPEeXKACHUS Kaldenen
BH 0e3 oTcoenuHenus ux OT pacupeeauTeNbHOro yeTpoiicTBa. B kax o sueii-
ke RM6 onepaiuisi 01THOBPEMEHHOTO BKJIIOUYEHUS BBIKJIIOUATENSI HA COOpPHBIE I1IH-
HbI ¥ BKJIFOUEHUS 3a3€MIISIFOLLETO Pa3bEAUHUTENS KOHCTPYKTUBHO HEBO3MOXKHA.

B KPVYD MoryT ObITh YCTaHOBJICHBI:

- B siueiike Tul | — yka3aTenb NPOTEKAHUS TOKAa KOPOTKOTO 3aMbIKaHMS
(YTK3), (Bo3MOXEH BapuaHT KOMIUIEKTAIIMM C MHTETpanueidl B CHUCTEMY Tele-
yIpaBIICHUA );

- B m000i1 siueitke RM6 — a51eKTpOMOTOPHBIN MPUBOI, TAIOIIHIA BO3MOXK-
HOCTb JUCTAHLIMOHHOI'O U TEJIEMEXAHUYECKOTO YIIPABICHUS BBIKIIFOYATEIEM.
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3. OrpanuymTe/ M NEepeHaANPIKeHU I

Orpannuutenu nepenanpsbkenus Henunernsle (OIIH) oTHOCsTCS K BBI-
COKOBOJIbTHBIM anapatam, MpeJHa3HAaYeHHbIM JJIS 3aUThl U30JISIUUU JJIEKTPO-
00opyA0BaHUsS OT aTMOC(HEPHBIX U KOMMYTAaLlMOHHBIX IEPEHANPSIKEHUIA.

OcHOBHbBIC TEPMHUHBI U ONPeAeICHUSA
Orpannuunrep nepeHanpsikennii HeanHenbld OITH: anmapar, npenHasHa-
YEHHBIA JIs1 3aLIUTHl U30JIALMH 3JIEKTPOOOOPYIOBaHUS OT TPO30BBIX U KOMMY-
TallMOHHBIX NEPEHANPSIKEHUM, IPEACTABISIONINI cO00# ocaea0BaTeIbHO U/ WU
napajjieIbHO COEJMHEHHBbIE METaNIOOKCUIHBIE BapUCTOPHI 0€3 KaKUX-TM0O0 TO-
CJIE0BATENBHBIX WIIN MAPAJIJIEIbHBIX HCKPOBBIX IPOMEKYTKOB, 3aKIIOUCHHBIE B
M30JIALIMOHHBIN KOPITYC.
MeTaJI00KCHIHBII BapPUCTOP: €AMHUYHBIN KoMIIEKTyromuil snement OITH,
MMEIOIIUI HEJTMHEWHYIO BOJIbTAMIIEPHYIO XapaKTEPUCTHUKY.
uement OIIH: nonHocThIO 3akitodeHHas B kopryc yacte OITH, kotopas mo-
KET OBITh COEIMHEHA MOCIEI0BATEILHO W/WIIH NMapaiedbHO C IPYTUMU DJIEMEH-
tamu OIIH nns Bemmonnenus koHcTpykuuu OITH Ha Gosee BbicOkoe HaMOOIb-
miee JIMTENIbHO JOMyCTUMOe pabouee HampsbkeHue u/min Tok. dnemeHT OITH
HeoOs13aTenbHO saBisgercs cexuueir OITH.
IIpoTBOB3pBLIBHOE YCTPOMCTBO (YCTPOMCTBO AJIs1 cOpoca JaBJIEeHHMS): YCT-
pOICcTBO, OOecreynBarollee CHIKEHUE BHYTPEHHErO JaBJICHUS B OTpaHUYMTENE
IIPU BO3HUKHOBEHHH B HEM BHYTPEHHETO MOBPEKICHHS W MPEIOTBPAILAIONICE
B3pbIBHOE paspyuieHne kopnyca OITH wim ero paspyiieHue ¢ pa3ieToM OCKOJI-
KOB 32 HODMUPYEMYIO 30HY.
HaunbOonbmee anurenbHo aomyctumoe padodee nHampsizkenue OIIH Unp:
HauOoJIblIee JCUCTBYIONIEE 3HAUCHHE HANPSIKEHUS MPOMBIIUIEHHOW YacTOTHI,
KOTOpOE MOXKET ObITh MpuiioxeHo HenpepbiBHO K OITH B TeueHnue Bcero cpoka
€ro CIIY>ObI U HE IPUBOAUT K MOBPEKICHUIO UIIM TEPMUUECKON HEYCTOMYMBOCTH
OIIH npu HOPMHUPOBAHHBIX BO3JACUCTBUSIX.
HomunanbHoe Hanpsikenue UH: IeiCTByIOlee 3HAYECHHE HANPSIKEHUS IIPO-
MBIIIUIEHHOW 4aCTOTbI, KOTOPOE OTPaHUYMUTEIb MOKET BBIIEPKUBATh B TCUCHUE
10 ¢ B mporiecce pabounx ucnbeiTaHuil. HomuHanbHoe HanpsiKeHue A0HKHO ObITh
He MeHee 1,25 HauboIbIIero ATUTENBHO JOIMYCTUMOTO Pab0dyero HanpsHKeHUS.
Paspsaansiii Tok OITH: nmnynec Toka, koTopselil TeueT yepe3 OITH.
Kpyroii umnyabc Toka OIIH: umnynsc pa3psaaHOro TOKa ¢ YCIOBHOW JJIUTEIb-
HOCTHIO (PpoHTa 1 MKC (M3MEpEHHbIE 3HAUCHMSI JOJIKHBI HAXOJUTHCS B Mpeaesax
ot 0,9 1o 1,1 MKC) 1 yCIIOBHOM ITTUTEIBLHOCTBIO J0 Mojycnaaa He 6osee 20 MKC.
I'po3oBoii umnyabsc Toka OIIH: umnynse pa3zpsaHoro Toka 8/20 Mkc npu Au-
TEIBHOCTH (PpOHTA UMITyJIbCa B AMANa3zoHe OT 7 A0 9 MKC U JJIUTEIbHOCTU HUM-
MyJibca B Auana3oHe ot 18 1o 22 Mkc.
Homunanbhblii paspsaaabii Tok OIIH In: makcumaibHOe (aMIUTUTYTHOE) 3HA-
YeHHe rpo30BOro UMMyJbca Toka 8/20 MKC, UCMONb3yeMoe s KiIaccuuKauu
OIIH.

167



Nmnyabe Ooabmoro toxka OIIH: makcumanbHOe (aMIUIMUTYAHOE) 3HAYEHUE
pa3psaHOro ToKa, uMmeroiiero Gopmy umnysbca 4/10 MKC, KOTOPBINA UCIIOJIB3YET-
Csl 1Sl IPOBEPKU YCTOMYMBOCTU OTPAHUYUTEIIS K MIPSMBIM pa3psiiaM MOJHHUHU.
KommyTtauuonnbiii umnyJibse Toka OITH: MakcumanbHOe (aMIUTATYIHOE) 3HA-
YeHUE TOKA C YCIOBHOW JUIMTENHHOCTHIO (ppoHTa He MeHee 30, Ho He Oosiee 100
MKC WU YCJIOBHOHM JJIMTEIBbHOCTHIO MMITYJIbCA, PABHOM YABOEHHOMY BPEMEHU YC-
JIOBHOT'O (DpOHTA UMITYJIbCA.

Kaaccupuxammonnpiii Tok OIIH Ikia: ammurygHoe 3HaueHue (6oliee BBICO-
KO€ aMIUTUTYIHOE 3HaUY€HUE U3 JIBYX MOJIIPHOCTEH, €ClIi TOK aCUMMETPUYEH) aK-
THBHOM COCTAaBJISIIOLIEN TOKa MPOMBINUIEHHON YacTOThI, KOTOPOE HMCHOJb3YETCS
Uit onpenenenus kinaccuduxkanuonHoro Hanpsbkenus OITH u HopMupyetcs us-
TOTOBUTEJIEM.

Kaaccupukanmonnoe nHanpsizkenue OIIH Ukia: MakcumanbHOe (aMIUTUTY/I-
HO€) 3HAUYEHUE HAIPSKEHUS MPOMBIIUICHHONW YacTOThI, KOTOPOE JOJIKHO OBITh
npuioxkeHo k OITH ana nmonydenus: knaccudukanuonnoro Toka. Kiaccuduka-
LMOHHOE HanpsbkeHue MHoroanemenTHoro OITH onpenensieTcss kak cymma Kiac-
CU(UKAIIMOHHBIX HAMPSXKEHUN OTAEIbHBIX 3JIEMEHTOB.

IIponycknas cnocodnocts OIIH Imp: HOpMHpyeMoOe HU3rOTOBUTEIEM MAaKCH-
MaJIbHOE€ 3HAYEHUE MPSAMOYTOJIBHOTO UMIYyJIbca TOKa IauTeabHOCTh0 2000 MKc
(Tok mpomyckHoi criocodHocTH). OITH pomxen Beiaepxkarh 18 Takux BO3aeHCT-
BUW C MPHUHATOM IMOCJIENI0BATEILHOCTBIO UX MPUIIOKEHUs 0e3 moTepu pabounx
KAa4ecCTB.

Ocraomeecs Hanpsiaxkenue OITH Uoct: MakCMMalIbHOE 3HaYEHHE HAIPSKEHUS
Ha OrpaHUYUTENE MPU NPOTEKAHUH YEPE3 HErO0 UMITYIIBCHOIO TOKA C JAHHOW aM-
IUIUTYJ0U 1 popMoil UMITyJbca.

KomniiekroBounoe Hanpsizkenue OIIH Ukom: HOpMHpyeMOE€ M3rOTOBUTEIEM
ocratomieecss HanpspkeHue OIIH mpu HOpMUPOBAaHHOM MM K€ MaKCHMalbHOM
3HAYEHUU TOKa I'PO30BOro uMIyibca (IkoM - TOK KOMILIEKTOBKH) B AHana3zoHe
0,01-2,0 nomunansHoro paspsaHoro toka OITH. Ha nanHoe HanpsbkeHuE U3ro-
toBuTesb KoMIuiekTyeT OITH mo cymme pe3ynbTaToB U3MEPEHMI HA JIEMEHTAX,
CEKLMAX WIH €IUHUYHBIX BAPUCTOPAX.

XapaKTepUCTHKA «HANIPAKEHUE-BPEeMsI»: BbIICPKUBACMOE HANPSIKEHUE MPO-
MBIIUIEHHOW 4aCTOThI B 3aBUCUMOCTH OT BpemeHu ero npuioxenus k OITH. Ilo-
Ka3bIBa€T MAKCHMAJIbHBIM MPOMEKYTOK BpPEMEHH, B TeueHue koroporo k OITH
MOKET OBbITh MPUIIOKEHO HAIPSKEHUE TPOMBIIINIEHHON YaCcTOTHI, MPEBHIIIAIONIEE
UHp, He BbI3bIBas MOBPEKIEHUS WA TEPMUUECKON HEYCTOMYMBOCTH.

YaenbHasi JHEPrusi: pacceMBaeMasi OIPAHUYMTENIEM JHEPTHs, MOJYYEHHAs UM
pU TPWIOKEHUH OJHOIO0 MMITYJIbCa TOKa MPOMYCKHOW CIOCOOHOCTH, OTHECEH-
Hasl K BEJIMYMHE HAauOOJBIIETO JJIUTEIBHO JAOMYCTUMOTO pabouyero Hanps>KeHus.
Tepmuueckasi HeycroitunBoctb OIIH: cocrosiHMe, NpH KOTOPOM BBIJIEIISAIO-
masicss B OIIH MoiHoCTh MpeBbIlIaeT ero cnocoOHOCTh PaCCEMBAHMS TEIIA, YTO
MPUBOJUT K POCTY TEMIIEPATypbl OIPAHUYUTENS, TOTEPE €ro TEIIOBOM CTaOWIIb-
HOCTH U Pa3pyLIEHUIO.
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3aBepuIeHHBI pa3psA: SBJICHUE, CBSI3aHHOE C MOBPEXKIECHUEM H30JIAIUU TIPU
ANEKTPUUYECKOM BO3JIEMCTBUH, KOTOPOE XAapAKTEPU3YETCA PE3KUM IaJCHHEM Ha-
MPSKEHUS U IPOXO0KICHUEM TOKA.

IlepexpbiTHE: 3aBEPLICHHBIN pa3ps/l 10 MOBEPXHOCTH TBEPAOTO JUIIEKTPUKA.

CrtpykTypa ycnoBHoro oboznauenus OITH:

OIH - X-X/X/ X/ X XX

L Kiumartnyeckoe HCIOJHEHHUE U KaTEropHs
pasmenenus o 'OCT 15150

Kiacc mporyckHo#i cnocoOHOCTH
HomuHanbHbIll pa3psaHblid TOK, KA
Haubonbiiee anurenbHOE JOMYCTUMOE

HarpspkeHue, kB

Kitacc Hanpsikenus cetu, kB

Tun nzonsauuu, «II» - monumepHas
OrpannuuTens nepeHanpsKEHUN HETMHEMHBIN

OITH Ha ceroHAIIHUN IEHb SABISIOTCS OJAHUM U3 3()PEKTUBHBIX CPEJCTB
3alUThl 000PYJIOBaHUSl 3JEKTpUUYECKUX cereil. J(aHHble ammapaTel 00JagaroT
JOCTAaTOYHO BBICOKMMH JKCIUTYyaTallHOHHBIMU CBOMCTBAMH M HAJEHKHOCTBIO.

HenuHeliHble OrpaHUYMUTENN NIEPEHANPSIKEHUN MTPEeHAa3HAYEHbI JIs HC-
MOJIb30BaHUSI B KAaueCTBE OCHOBHBIX CPEJICTB 3alIMTHI 3JIEKTPOOOOPYAOBAHUS
CTaHUWW U CETEN CPETHETO U BBICOKOIO KJIACCOB HANPSKEHUS IEPEMEHHOTO TOKA
MIPOMBIIIJIEHHON 4aCTOTbl OT KOMMYTAalIMOHHBIX M TPO30BBIX MEPEHANPSHKEHUN.
[Ipu ux pa3zpaboTke ObUIM MCHOJIB30BAHBI MOCIEAHUE TEXHOJIOTUYECKUE JOCTHU-
xeHud. OrpaHU4UTENN PEKOMEHIYETCS IPUMEHSITh BMECTO BEHTUIIBHBIX pa3psiji-
HUKOB COOTBETCTBYIOLIMX KJIACCOB HANPSXKEHUS IPHU MPOCKTUPOBAHHUH, IKCILTYa-
TallH, TEXHUYECKOM MIEPEBOOPYKEHUH U PEKOHCTPYKLUH dJIEKTPOYCTAHOBOK.

OcHoBnbIe TpebGoBanusa k OITH

Hopmupyercs nsate knaccoB sHeproemkoctu OITH:
1o 2 xJIx/kB
1o 2,5-3,0 x/»x/xB
1o 4,0-4,5 xJ»x/xB
1o 7 xJIx/kB
1o 10 x/Ix/xkB

OcHoBuble xapakrepuctuku OIIH, xoTopble HEOOXOAUMO YUYUTHIBATH
MIpU BBIOOpE armapara JJisl 3alUThl U30JSUUA JIEKTPOOOOPYTOBAHHUS KOHKPET-
HOM CETH:
- amnmapar JAO0JKEH JUIUTENIbHO BBIACPKUBATH HAIPSHKEHHUE OMPECICHHOTO YPOB-
Hs. JTa XapaKTEePUCTUKA HA3bIBAETCS HAUOOJBIIUM JJIUTEIBHO JTOMYCTUMBIM Ha-
npsbkeHueM — Uppo (B 3apy0exxsbix katanorax Uc) B KB eiers ;

A albed A
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- 3aBUCHMOCTb JIOIYCTUMOTO HANPSKEHUS HA anmapare OT BPEMEHH €ro BO3-
NENCTBHS — BpEMEHHAs XapaKTepUCTUKA. J[Mana30H BpEMEH BO3JIEUCTBUSA, CO-
nepkamuiics B kataiorax Ha OITH, cocranser 06b1yH0 oT 0,1 ¢ 10 20 MuH;
- 3alIMTHBIE YPOBHM amnmapaTa Ipu BO3JIECUCTBUU IPO30OBBIX U KOMMYTAllMOH-
HBIX TEPEHANPSKEHNUNW, XapaKTEPU3yEMble BOJIbT-AMIEPHOM XapaKTEPUCTHU-
kot (BAX) pa6ouero conporunenus OITH. BAX naercs oObl4HO B Kartajo-
rax IpUMEHUTENIbHO K BO3JICMCTBUIO Ha ammapar BOJHBI ompeesaeHHon dop-
Mbl. Tak, BAX npu Bo3A€HCTBMM KOMMYTAallMOHHBIX BOJIH 3a1a€TCS IIPU BO3-
JNEUCTBUU J0CTaToyHO IiIuHHOM BosHbI 30/60 mxc, BAX mnpu BO3nencTBUM
IPO30BBIX NEPEHANPSKEHUN 3a1a€TCA NPU BO3AEHCTBUM KaK IMOJHON BOJIHBI
(8/20 MKcC), Tak U KOPOTKOM BOJHBI (Hanpumep, 1,2/2,5 mkc). Takum oGpazom,
3aIIMTHBIE XAPAKTEPUCTUKH alrapara 3aBUCAT OT JJIMTEIbHOCTU BO3IEHCT-
BYIOIIMX HA HUX BOJIH HaNpPSHKEHUS;
- CYLIECTBEHHON XapaKTEPUCTUKOM, ONMpPENEIAIONIe HaJeKHOCTh IKCILTyaTa-
MM CaMOT0 amnmnapara, sBJIETCS €ro dHEProeMKOCTb, T.€. CIIOCOOHOCTbH IO-
IJIONIATh ONPENEICHHYIO SHEPIUI0 B TEYEHUE OJHOKPATHOIO CpadaThIBaHUSA.
Bo Bpemsi kommyTaInuii anmapat MOXKeT cpabaTblBaThb HECKOJBKO pa3 uyepes
JOCTAaTOYHO MAaJIble HHTEPBAJIbl BDEMEHHU, B TEYEHNE KOTOPBIX OH HE YCIIEBAECT
oxnaauTeca. 1lo3TOMy mnpu OCYHIECTBIEHMM TAaKMX KOMMYTAUUW CIEAYET
YUHUTBIBaTh CYMMAapHYIO 3Hepruto, norjomeHnywo OIIH B TeueHnue Bcero me-
pexoaHoro npoiuecca. B Hacrosiiee Bpems Bce ammapaThl KIaCCUPUIUPYIOTCS
[0 BEJIMYMHE MOTJIOMAEMOM BO BpeMsl €IMHUYHOW KOMMYTAalMU YJEJIbHOU
sHeprum — Kiaccol 3HeproeMkoctd OITH. YaensHas sHeprus ompenensercs,
KakK:

Wyﬂ =W/ UHpo (KI[)K/ KB),
rae W — sHeprus, noriomaemas B Bapuctopax OIIH B TeueHne enMHUYHON
KOMMYTAIIMH.

Kuaaccnduxanus snekrpuyeckux cerei aiast Bbioopa OITH

IIpyuBeneHHbIE BBILIE OCHOBHBIE XapPAKTEPUCTHUKM 3alUTHOIO ammapara
tuna OITH npenonpenensroT Te NpeaBapUTEIbHBIE PACUEThl, KOTOPBIE JOJIKHBI
OBITH IPOBEICHBI TP BhIOOpPE ammapatoB. Y cioBus 3kcruryatauuu OITH 3aBucsT
Kak oT KJlacca  HalpsDKEHUs, TaK 51 oT cocraBa CETH.
B cBs3u ¢ 3THM ceTu MOTyT OBITh KJIaCCU(PUIUPOBAHBI B 3aBUCUMOCTHU OT PE3KHU-
Ma 3a3eMJICHUSI HEUTpasu:

- CETU CpPEIHEro HampsukeHus 6—35 kB ¢ M30IMpOBaHHOM HEUTPAIbIO WA HEM-
Tpajblo, 3a36MJICHHOM uepe3 pe3ucTop win ayroracsmuii peaktop (AI'P);

- ceTu BbIcokoro Hampsikenus (Boie 110 kB), sakcruryatupyemble IpH IIyxo3a-
3EMJICHHOW HEUTpAaJIU.

Cetn cpeHMX KJIAaCCOB HANPSDKEHUS MOYKHO NMOJPa3/eNIUTh Ha: pacrpe-
JeNUTENbHbIE CETH (BO3AYIIHbIE, KaOEIbHbIE WIH BO3AYIIHO-KaOeNbHbIE); CETH, B
COCTaB KOTOPBIX BXOJSAT BpAILAIOIIMECS MAIWHBI: CETH COOCTBEHHBIX HYK
AJEKTPUYECKUX CTAHLMM, DJIEKTPUUYECKHUE CETU HACOCHBIX U KOMIIPECCOPHBIX
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CTaHIMIl MarucTpajdbHbIX He(dTe- U ra3onpoBOJOB, CETH B CUCTEMAX BOJOCHAO-
KECHUA KPYIIHBIX MMPOMBIIIJICHHBIX LHCHTPOB n ap.
BBIJICJICHI/IC ceTeﬁ, COACpKaAIIMX BpallaromInueCsa MAallIMHBI, B OTACIIbBHYIO I'PYIIITY
CBSI3aHO C HEOOXOJUMOCTBIO TJYOOKOTO OTpaHUYEHUs TEpeHANpsHKEeHUN H3-3a
OTHOCHUTEIIbHO HM3KOU 3JICKTpI/I‘{eCKOﬁ IMPpOYHOCTH CTaTOpHOﬁ HU30JIOIUn  Bpa-
[IAr0mMUXCcAa MallluH 110 CPABHCHUTIO C BHCKTqueCKOﬁ IMPOYHOCTBIO APYTOI'0 JJICK-
TPOOOOPYIOBAHMUS:
Uan.np.an.Mam.= (297_299) U(i)m )
rae Ugpm - aMILIMTyJa HAUOOJIBIIETO pab0YEro HANPSKEHHS.

YcaoBus sxcennyaranuu OITH

B ceTsix ¢ riryxum 3a3emMJIeHMEM HEMTPAJIH HA MOACTAHIUAX.

HauGonbmee nourenbHo nonyctuMoe Hamnpsbkenue Ha anmnapare (Ugpo)
JOJIKHO TIPEBbINIAaTh Hauboblee pabouee GazHoe HampsyKkeHue ceTu. B ciyuae
e, €CIIM B TEUEHHUE JOCTATOYHO JJIUTEIBHOIO BPEMEHU HANPSHKEHUE B MECTE yC-
taHoBkH OIIH mpeBbiaer Haunbonbllee pabodee HampsKeHUE, HEOOXOAMMO,
4yTOOBI BhINONHSTIOCH yenoBue: Uypo = kupp , Tie k>1. B kadecTBe pacyeTHBIX
Bo3neiicTBui npu yctaHoBke OIIH Ha muHax wim Ha TpaHcpopmaTopax, HE
KOMMYTHpPYEMBIX BMecTe ¢ BJI, mOMKHBI IPUHUMATHCS CTAlMOHAPHBIE PEKUMBI
pu HecummeTpuyHoM K3 Ha mmuax noacraniuu. [Ipu ycranoske OIIH Ha non-
CTaHIMM 32 JTMHEHHBIM BBIKIIIOUATENIEeM (HA JIMHUM) WM Ha IIYHTUPYIOIIEM peak-
TOpE, B KAYECTBE PACUECTHBIX KOMMYTAlUW CIEAYET NPUHUMATh BKIIOUECHHUE HE-
HarpykenHoii BJI B mukiie AIIB ¢ ydyetom pazOpoca B I€MCTBHUU MOJIIOCOB BbI-
kirouatens win B uukie OAIIB. B psage cxem ciaeayeT yduThIBaTh TAKKE KOM-
MyTallI0 OJTHOCTOPOHHETO OTKItoueHus1 BJI npu neiicTBUM aBTOMATHKH NpUpa-
LIEHUS ACUHXPOHHOTO XO0/a.

B pacnpeneaureabHbIX ceTax 6-35 kB.

[Tockonbky npu ogHOGa3HOM 3aMbikaHuK Ha 3emitio (O33) B TakuX ceTax
HaIpsHDKeHUE Ha «30pOBbIX» (pa3zax JAOCTUraeT JIMHEHMHOro HANpsDKEHHsS, TO YC-
JIOBUSL DKCIUTYaTallMd HEOTKJIIOYAEMOI'0 3alMTHOTO almapara CyIIECTBEHHO 3a-
BUCAT OT aiutenbHocTu pexkuma O33 [3]. B pacnpenenutenbHbIX ceTsIX (HE CO-
JepKaluX Bpallarolnxcs MalmuH) JutesbHocTh O33 B Hacrosiee BpeMs He
Hopmupyetcs. [loatomy B kauectBe Uypo B TAKHX CETSAX JOJKHO OBITh MPUHATO
HauOoJblIee pabouee JHHEIHOE HampspkeHue. [Ipu ompeneneHHbIX KCIUTyaTa-
LMOHHBIX YCIOBUSIX 3TO HANPsHKEHUE MOXKET ObITh HECKOJIBKO yBenudeHo. OiHa-
KO CJIENyEeT MOMHHTh, 4TO yBennueHUue Uppo NpUBOAUT K NOBhIMIEHHI0O BAX W,
CJIeI0BaTeIbHO, K MEHEE TITyOOKOMY OIpaHHUYEHHUIO TMEPEHAIPSKEHUH.

OCHOBHBIM TPOIIECCOM, OMPEIEAIOMUM TPeOYyEeMyI0 IHEProeMKOCTh
OIIH, sBasieTcss mpouecc, COMpoOBOXKIAIOMUNA 0/THO(GA3HOE AYTrOBOE 3aMbIKAHHE
Ha 3emmo (O/13) npu nepemesxaromeiicst ayre. Dueprus, nornomaemas OIIH B
TE€YEHHE 3TOr0 IpoIlecca, CONPOBOKIAIOMIETOCS HECKOJBKUMHU MOBTOPHBIMU 3a-
KUTAHUSIMU JYTH, 3aBUCUT OT pexuMa 3a3eMjieHusl HelTpanu cetd. Haubomnpias
yllenbHas SHEPrus HaOJIoAaeTCs MPU U30JIMPOBAaHHOM HeWTpanu cetu. B ciyyae

171



3a3eMJIeHHs HeiTpanu cetu ¢ nomoibio JII'P, yenosus skemnyatanuu OITH 00-
JIETYaIOTCs, TaK KaK YMCJIO MOBTOPHBIX 3QKUTAHUW OYTW JaXe MPU HEKOTOPOU
pacctporike JI'P ymenbuiaercs. B ciyyae, eciy HEWTpaiab CETU OCHAILIEHA PE3U-
CTOPOM, KpaTHOCTH nepeHanpsbkenuil npu OJ[3, kak npaBuiio, HE MPUBOAAT K
cpabateiBanuo OITH.

B ceTsix cOOCTBEHHBIX HYXK/T

CBou ocobennoctu umeet skcruryatanus OITH B cersx coOCTBEHHBIX
Hyx1 (CCH) s5ekTpudecKux CTaHIUNA U B IPYTUX DJIEKTPUUECKUX CETSIX, COJIEp-
xarux ekrpudeckue asuratenu (3/1). Kak npasuo, k cexiusam muH /] mo-
COCMHSIOTCS C MOMOIbI0 Kabenel. [IpoTshkeHHOCTh Kabese 3aBUCUT OT TUIIa
CTaHIMU U JISKUT B Auana3zone ot 30 1o 500 M. OT ogHOM CEKIMU LIKH, KaK Mpa-
BUJIO, MATAETCS HECKOJBKO MIPUCOEANHEHUI c JIBUTATEISIMHU.
N3onsuus snexkTpoobopynoBaHus (B KaueCTBE PacUETHOM ClieyeT MPUHUMATh
3HAYCHHUE AICKTPUUYECKON MPOUYHOCTH CTAaTOPHOM m3oisanuu )] npu npodunak-
TUYECKUX UCIIBITAHUSAX) MMOJBEPraeTCs BO3ACUCTBUSAM IIPU OJHO(PA3HBIX TYTOBBIX
3ambIkaHusIX Ha 3emutto (OJ13) 1 nmpu KOMMyTalMsIX BKIFOUEHUS M OTKIIOUCHHS
JBUTATENIEH, COMPOBOXKAAIOMINXCS TOBTOPHBIMU 3KUTaHUSIMU AYTU B BBIKJIIOYA-
tene. Haubonpimmii sHEpreTuuecKuii MoTeHIUaI uMeroT BosnaeicTBus Ha OITH
npu OJ13. KoMMmyTarimoHHbie nepeHanpsikeHus 00J1aaloT CYIIeCTBEHHO MEHb-
MM HEPTE€TUYECKUM MOTEHIIUAIOM.

Haubonee Hage)xHOM SBISETCS CHCTEMa 3allUThI, BKIIOYAOIIas B ceOs
3a3eMJISIFOIIUE PE3UCTOPHI, TOAKIIOUYEHHBIE K IITMHAM CEKIIUM C MOMOIIbIO CTIEIH-
albHBIX TpaHCHOPMATOPOB WUIU yCTpoucTB (Hampumep, ®M30), u ycTaHOBKE
OITH nenocpeactenHo y kaxaoro asurartens (OIIH 2 na puc. 2). B cnyqae ot-
CYTCTBHSI PE3MCTUBHOrO 3a3eMJjeHMs HelTpanu u ycrtaHoBke OITH y kaxporo
neuratensi, Kk BAX OITH npenbsBisitoTcst JOCTAaTOYHO KECTKHE TPeOOBaHMS IO
WX UJICHTUYHOCTH JUIS KaXJ0To nprcoenanHenus (B onopHoi Touke BAX 1o To-
Ky octaroruecs: HanpspkeHus Ha OITH He moypkHBI paznuuathbes 0ojiee ueM Ha 5—
10%). OTo cBs3ano ¢ Tem, yto npu OJI3 Ha mMHAX WK HA KAaKOM-ITHOO U3 MpH-
COEIMHEHUI TIpU OTCYTCTBUU pe3ucTopa B HehTpanu cetu Bce OIIH skcrmnyaTtu-
pyloTCs mapaiuiesibHO. B ciydae ke pe3sucTuBHOro 3azemieHus HeTpanu OITH
npu OJ13 He cpabarbiBator. YcranoBka OITH HenmocpencTBeHHO 3a BBIKIIIOYATE-
JIeM MPUCOETUHEHUS B ClIydae JIOCTATOYHO MPOTIKEHHBIX MpUCOeIUHEHUH (60-
aee 50 m) u gocrarouno momHOM TCH He obecreurmBaeT Haae)KHOU 3aIHUTHI
W30JISIMY IBUTATENS M3-3a BOJTHOBBIX MPOIIECCOB B Kabese MPUCOSTUHEHUS.

ITpu BBIOOpE cucTembl 3amuThl 0T nepeHanpsikenuid CCH anextpuue-
CKMX CTaHIMH M OJIM3KUX K HUM IO CTPYKTYype HACOCHBIX M KOMIIPECCOPHBIX
CTaHIIUN MPOTSHKEHHBIX HEe(Te- M ra30mpoBOJIOB B CiIyyae M30JIMPOBAHHOUN HEH-
Tpanu 3TUX ceTel Wi B ciydae yctaHoBKHM OITH HemocpeacTBEHHO 3a BBIKIIIO-
yaTeleM MPUCOCAUHEHUN CIENyeT MPOBOAUThL COOTBETCTBYIOUIMA KOMILIEKC
pacyeToB MHAMBUIYAIBHO JJIs1 Kaxkaoro oowvekra. IIpu ocHamenun CCH Baky-
YMHBIMM BBIKJIIOUATEJISIMU CJIEAYET YUUTHIBATh TAKXKE MEPEHANPSIAKEHUS, BO3HU-
Karolue Mpy OTKJIIOYEHUU 3aTOPMOKCHHBIX (HEpa3BEPHYBIIIUXCS) JIBUTATEIICH.
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OTH NepeHanpsKeHUsl XapaKTepU3YKOTCS HEBBICOKMM SHEPreTUYECKUM IOTEH-
LAAJIOM, HO MOT'YT IPEBBIIATh IEKTPUYECKYIO IIPOYHOCTH HE TOJIBKO KOpITyC-
HOM M30JISILIUU ABUTATElNd, HO U BUTKOBOM M30JsMU 00MOTKH cTtaTopa. [loaTo-
MYy, KaK IPaBWIO, BaKyyMHbIC BBIKIIIOYATENIU ITOCTABIAIOTCA B KOMIUIEKTE C
OIIH, xapakTepUCTUKU KOTOPBIX CKOOPAMHUPOBAHBI C 3JIEKTPUUYECKON MPOYHO-
CTHIO M30JISILUU IBUTaTEIA.

Bce atn pacueTsl B Hacrosiiee BpeMs LieiaecooOpa3HO MPOU3BOIUTH C
IIOMOIILBI0 COOTBETCTBYIOIIUX IIPOrpaMM, B TOM YHUCJIE MIUPOKO UCIIOIb3YyEMOH B
MHPOBOW IPAKTUKE UCCIECIOBAHUS AJIEKTPOMArHUTHBIX NEPEXOAHBIX IMPOLECCOB
B anekTpudeckux cersax nporpammbl EMTP (ATP). Ilpu npoBeneHun pacyeToB
HEOOXOIUMO PETHCTPUPOBaTh Kak MakcuMymbl TokoB B OIIH, Tak u ynenpHyt0
JHEPIHUIO, MIOTJIONIAEMYIO B allllapaTax B TEYEHUE IIEPEXOAHOIO0 IIpoLiecca.

Ipenmymecrsa OITH

B oriMune OoT TpaAMIIMOHHBIX BEHTWIBHBIX Pa3pSAIHUKOB C UCKPOBBIMU
MPOMEKyTKaMu U KapOopyHaoBbiMU pesucTopamu OITH He comepkat HCKPOBBIX
IIPOMEKYTKOB U COCTOSIT TOJIBKO U3 KOJIOHKU HEIMHENHBIX PEZUCTOPOB HA OCHO-
BE OKHCHU LIMHKA, 3aKJIIOUYEHHBIX B MOJIUMEPHYIO WK (Hap(OpOBYIO MOKPHIIIKY.

OKcHUTHO-IIMHKOBBIE Pe3UCTOPbI 1M03BoJIsIOT puMeHsaTs OITH nis Gonee
rJIyOOKOr0 OrpaHUYEHUs MEepPEeHANPsHKEHU M0 CPAaBHEHHUIO ¢ BEHTHJIBHBIMU pa3-
PSAHUKAMHU M CIIOCOOHBI BBIAEPKUBATh 0€3 OrpaHUYEHUs] BpEMEHM pabouee Ha-
npsbkenue cet. llomumepHas wian dapdopoBasi MOKphIIKa odecrneyuBaeT 3¢-
(EeKTHBHYIO 3alllUTY PE3UCTOPOB OT OKpYXkarouleh cpeipl U 0e30MacCHOCTh JKC-
wryatauuu. ['abaputsl OITH u ux Bec 3HAUMTENbHO MEHBIIE M0 CPABHEHUIO C
BEHTHJIbHBIMU Pa3psIHUKAMHU.

OIIH, no cpaBHEHHIO C BEHTHJIBHBIMU pa3psiAHUKaMH, 00JIaJal0T PSIOM
MIPEUMYLIECTB:
- BapucTopsl, npumensiembie B OITH, o6manaioT BICOKON cTaOUIBHOCTBIO, KOTO-
pasi HE U3MEHSIETCS B MPOLECCE IIUTEIBHOMN IKCILTyaTalllH;
- Oonbioe ObicTpoaeiicTBue cpadbatbiBanuss OITH npu KOMMYTalIMOHHBIX U T'PO-
30BBIX NIEPEHAIPSIKECHUSX;
- OTJM4YHble NuKoBble Xapaktepuctuku OIIH B mmpoxom mguanazone pabouei
TEMIIEPATYPHI;
- IpUMEHEHHE BAPUCTOPOB B OJHOKOJIOHKOBOM MCIIOJIHEHUU MO3BOJIsIET olecre-
YUTh OCOOEHHO IIyOOKO€ OrpaHMUYEHUE HAIpPSIKEHUH U, COOTBETCTBEHHO, Oojee
BBICOKYIO HaJIe)KHOCTh PabOThl 000pYA0BAHUS U YIyUIIEHUE TapaMETPOB CETH;
- ymensbluenue rabapura u Beca OIIH B 10- 20 pa3 mo3BoJiI€T yCTAHOBUTH UX
HEMOCPEICTBEHHO BOJIM3M 3alllUMIAeMOro 0OOpYAOBaHMS, JIETKO BBINOJIHATH HUX
MOHTaX ITPU MUHUMAJIbHOM UCIIOJIb30BaHUN TEXHUKH;
- BBICOKAsl ME€XaHuW4ecKasi MpoyHocTh U Masiass macca OITH nmo3Bossier ycranas-
nuBath uX Ha BJI 6-110 kB 0e3 ycuiieHus: KOHCTPYKIIUHU OTIOP;
- OIIH B mosmMepHOM Kopmyce He TpeOyIloT CHelHalbHOrO OOCTY>KMBAaHUS, HE
MOBPEXKAAIOTCS IPU TPAHCHIOPTUPOBKE U XPAHEHUMU.
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Pa6ora OITH

[Ton paGounm HamnpsxenueM depe3 OITH nmporekaeT Tok BenMYuHOMN 110-
au MujutmaMmiep. TOk HOCUT eMKOCTHOM XapakTtep, Bcienctsue yero B OIIH He
BBIJIECIIIETCS AKTUBHASL MOILIHOCTh, U OH MOKET HEOIPAHUYEHHO J0JII0 HAXOAUTh-
cs moJ pabounmM HampsbkeHueM. B pesynbrate OIIH He TpeOyeT oOciykuBaHus
U KOHTpPOJISL IIapaMEeTPOB B MPOLECCE DKCILITYaTal[UU.

IloBbllIeHNE HANPSIKEHMS, IIPU TTOSBICHUU UMITYJIbCA IIEPEHANPSIKEHNUS,
BBI3BIBAET CHM)KEHME AKTHUBHOI'O compoTuBieHus pesuctopoB OIIH. Tok udepes
OIIH Bo3pacTaer o0 COTEH amIep NpU MOSBIECHWA KOMMYTAlMOHHBIX MEpeHa-
MPSKEHUN U 10 THICSAY aMmIlep IPU BO3JEUCTBUU I'PO30BBIX NEpeHaNpsKeHu. Pe-
3UCTOPBI OIPAHUYUTEIIS MIEPEXOIAT B MPOBOIAILECE COCTOSIHUE U OTPAHUYUBAIOT
JanbHelllee HapacTaHWe MepeHANpPsHKEHUS 10 YPOBHs, 0€30MacHOr0 ISl U30J15-
MU 3alUIIAeMOro eKTpoodbopynoBanusa. Korja nepeHanpspkeHre CHUXKAETCS,
OTpaHUYUTENh BHOBb BO3BpAILla€TCs B HEMPOBOsIIee cocTosiHue (puc. 3.1).

u Puc. 3.1
Muyrae nepey anprsesas

I'paduku u3menenus Toka u
Hanpspkenus Ha OITH npu
MOBBILIEHUHU BO3JACHCTBYIOIIIE-
IO HaIlpsDKEHUS.

BricokonuHelHbIC PE3UCTOPLI 00BEMHOTO THIIA (BapI/ICTopBI), IMpuMe-
HJACMBIC B OHH, BBITTIOJTHCHBI U3 OKCHI[HO-I.IPIHKOBOIZ 501041 MeTaHHOOKCI/IIIHOﬁ KEC-
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pPaMHKM — HEJIIMHEMHOTO MaTepuania, MoJy4aeMoro B pe3ysbTaTe BBICOKOTEMIIE-
patypHoro ooxwura (10 1300 °C) cnennanbpHOM cMecu. CMech COCTOUT U3 OKUCH
LMHKA 1 HEKOTOPOTO KOJIMYECTBA OKCUJA APYrOro MeTajlia, HaIpuMep BUCMYTAa,
CypbMbI, K0OasibTa, MapraHiia u T.n. Macca OCHOBHOHM J00aBKH COCTaBJISIET Me-
Hee 4% wmaccel okcuga muHKa. KoadduimeHt He- JIMHEWHOCTH OKCUAHO—
IIMHKOBOM KE€paMUKHU OJTHOTO U TOTro ke obpasia coctaniser 0,02 - 0,06 u 3aBu-
CUT OT COUETaHus 100aBOK K OKCHY LIMHKA U TeMIepaTypbl 00KUra Marepuarna.
3aBUCUMOCTh MEXYy HAIPsKEHUEM, MTPUIIOKEHHBIM K 00pa3ily TaKOTO MaTepua-
Ja, ¥ TOKOM B HEM oOIpejensercs oOuiell ajig paccMaTpUBAaEMbIX MaTepHUaliOB
bopmynoii. KoadduumeHTt He- TMHEHHOCTH pacTeT ¢ yBEJIUYCHUEM 3HAYEHUS TO-
Ka, a MpU OOJBIITUX HANPSHKCHUSX HAYMHACT YBEJIMYMBATHCS aKTUBHAS Macca Co-
CTaBJISIIOLIETO TOKAa 4Yepe3 OKCHUJIHO-IIMHKOBBIA HENMHEWHBbIN pabouuil pe3ucTop
(HPP).

BonbTr-amniepnas xapakrepuctruka HPP u3 MeTammookCuHON KepaMUKH
3aBUCHUT OT TEMIIEPATYPhl OKPYNKAIOUIEH CPEAbl: IPU MOBBIIMICHUNA TEMIIEPATYPbI
OCTaTOYHOE HaINpPsKEHUE YMEHBIAETCs, TeMIepaTypHbI KO3(hPUIIMEHT ToKa U
KO(PUIIMEHT HETWHEHMHOCTH YBEIUYMBAIOTCA. Y MEHBIIICHHE OCTATOYHOTO Ha-
NPSDKEHUS. TP KOPOTKUX HMMITYJIBCAX HECKOJIbKO MEHBIIE, YeM IPU JJIMHHBIX,
HanpuMmep, OTHOIIEHWE OCTATOYHOTO HAIPSHKEHUS MPU IIUTEIBHOCTHA BO3JEHUCT-
BHSI, PaBHOW OJTHOM MHUKPOCEKYHJI€, K OCTATOYHOMY HaIpPSHKEHUIO TIPU JJIUTEIb-
HOCTH BO3JIEMCTBUSA, pABHOW BOCBMU MUKPOCEKYHIaM, cocTaBiieT 1,07.

ITapamerper marepuana HPP B 3HauuTenpHON CTENEHU ONPEACIAIOT
cpok ciyx0b1 OITH. OcHOBHOE 3HAaUEHHE UMEIOT I'PAJAUCHT HAMPSHKCHUS, TeMIIe-
paTypHbI KO3 (UIIMEHT TOKA, TeMIEpaTypa OKPYKaloIIeH cpelibl, YCIOBHUS Te-
IJIOOTJA4yM, NPHIIOKEHHOE HaIpsbKeHHE. B mpolecce ctapeHust BO3pacTaeT ak-
TUBHAs COCTABJISIIONIAS TOKA MU COOTBETCTBEHHO aKTUBHAsl MOIIIHOCT.

[Iponycknas cnocoonocts HPP omnpenensercs miomanpio monepeyHoro
cedyeHus enuHUYHOro pesucropa (EP) u rpanueHToM HampspkeHUs. Y BETUUYCHHUE
€€ JOCTUTaeTCsl YBEJIMUYEHUEM JuameTpa TUCKoB. TommuHa aucka EP onpenens-
€TCsl CIeluaIbHbIMU pacueTaMu, IJ/Ie pellarolee 3HaueHue UMeeT oOecreyeHne
HanOOJIBIIErO TEIIOOTBOJIA C LIENBI0 MPEJAOTBPAIICHHs MPOTOpaHus MaTepuasa
JIMCKa MO IEMU MPOTEKAHUs COMPOBOXKIAroIIEro Toka. 1ot pazmep HPP omnpe-
nensiercs npu pazpadotke OITH.

[Ipu mocnenoBaTeibHOM COEAUHEHUN €IUHUYHBIX BBHICOKO HEJIMHEHHBIX
PE3UCTOPOB HANPSHKEHUE MEXKIY HUMHM PACHPEACISIETCS OYEHb HEPABHOMEPHO,
YTO 0OYCJIABJIMBAETCS HE TOJIBKO €MKOCTHBIM pacipeielieHueM HanpspKeHHs, HO
U Pa3IMYHOMN JIJIEKTPUYECKOW MPOBOAUMOCTBIO OTIENBbHBIX PE3UCTOPOB, T'Palv-
€HTOM HaNpsDKeHUsS MPU 33JaHHOM TOKE, TAHT€HCOM YTJIa JIeJIbTa JUAJICKTpUYE-
CKHX MOTEPH PEZUCTOPOB.

['pangueHT HanpspKeHUS MPU TapaHTHUPOBAHHOM MPOMYCKHOW CIOCOOHO-
CTH PE3UCTOpa MPU UMIYJIbCE TOKA C MAaKCHUMaJlbHbIM 3HaueHuem 70 A u niu-
TenpHOCThIO 3/8 MKc coctaBisier 1,45-1,8 kB/cMm, a TaHTeHC AMAIEKTPUYECKUX
noteph paBeH (uiau menbine) 0,09. YBenudueHue duciia mocjie 0BaTeIbHO COeIU-
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HEHHBIX PE3UCTOPOB YMEHBIIAET HEPABHOMEPHOCTh pPACIPECICHUS HampsKe-
Husi. HepaBHOMEpPHOCTh MPOSIBISIETCS B cllydae, KOrJa 3aJaHHOE HaIpsSKEHUE
(rpaauieHT) IpUIoKEeHO K HebosbpioMy unuciny EP; ecnu ke OHO MPHIIOKEHO K
yucny EP, B necsath pa3 OonblieMy, TO OHO COOTBETCTBEHHO U PACIPEAEIAETCS
Ha OoJiblliee YUCIIO OOBEKTOB C YMEHBIICHUEM HANPSHKEHUSI, TPUXOSALIErocs Ha
Kaxapil EP, ¢ yueToM akKTHUBHBIX yTedueK KOTOPOTrO HEPAaBHOMEPHOCTh CHMKAET-
csi. BelpaBHHMBaHUE €ro MO BBICOTE amnmapara AOCTUTaeTCsl MOCPEACTBOM TpyOua-
TOTO SKPAaHHOTO KOJIbIIA, 3aKPEIUIIEMOr0 Ha BEpXHEH KPBILIIKE 3JIEMEHTa, YTO
CyLIeCTBEHHO objeryaer padory HPP.

KouncTpykuus OITH

HPP BoIOupaeTcs U3 TOro Wik HHOTO YKCIIA €AMHUYHBIX TUCKOBBIX PE3U-
ctopoB (EP), coenuHEHHBIX MOCHEIOBATEIBHO WM  IOCJIEA0BATEIbHO-
napasuiesibHo. HameXHbIi AIeKTpUYecKuil KOHTAKT MEXIy HUMHU 00ecTieurBaeT-
Csl METAJLITU3AIueN X TOPILIEBBIX MOBEPXHOCTEN U KOHTAKTHBIM HaXKaTHEM.

JIuCKM U3 OKCUIHO — IIMHKOBOM KE€pPaMHUKHU MOMEIIACTCS B CIEHUATIBHYIO
TEPMOYCaXXKUBaeMyto TpyOKy ( TpyOKa MOJMAITUIICHOBAs PaAUAIlMIOHHO —
Moau(MUIIIPOBaHHAs), KOTOpasi MPU HArPEBAHUM BMECTE C JUCKAMU JI0 TeMIIepa-
Typbl 170-180°C moTHO obJieraeT KOJOHKY U3 IUCKOB, CO3/1aBasi MPOO0JIbHOE U
nonepeyHoe naamieHue. [IpomosibHOE MaBieHUE OOECIEUMBACT IJICKTPUUCCKUIN
KOHTaKT MEX]1y OTACIbHBIMU JUCKaMU, a TIOTIEPEUHOE CO3/IAET U3 Pa3pO3HECHHBIX
JTIMUCKOB OJTHO KOHCTPYKTHUBHOE IEJI0€ - KOJIOHKY.

Puc. 3.2
Koncrpykmus OITH 110 kB

1. Ycunusaroniye 31eMeHTEI
2. Bapucropsl

3. [TokpeImika U3 ceTMKOHa
4. 3amuTHAag JICHTa

5. ®manern
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OIIH B monumepHoM kopiyce (puc. 3.2, 3.3) MOTYT COCTOSITh U3 OJHOTO
WM HECKOJBKUX MOJYJIEH, KaXAbld U3 KOTOPBIX COJAEPKUT OJIHY KOJIOHKY Bapu-
ctopoB. Bapucropsl He 00nagaroT "KyMyJasTUBHBIM" 3((eKToM, T.e. UX BOJBT-
aMmIiepHasi XapakTepuCTHKa He 3aBUCHUT OT uucia cpabateiBanuii OITH. Cunuko-
HOBAsi MOKPBIIIKA HAHOCUTCSA Ha aKTHUBHYIO YacTh METOJOM HEMOCPEACTBEHHOTO
BAaKyyMHOTO JIUThS B CHiel[MalbHONW MarnHe. DaaHIbl, BEINOJHEHHBIE U3 HEPKa-
BEIOILIECH CTaNIM, aIFOMUHUS UM MEJIU COEUHEHBI APYT C APYrOM ABYMsI WM 0O-
Jiee YCUJIMBAIOIIMMU 3JIEMEHTaMH M3 CTEKJIOBOJIOKHA, uTo npuaaer OITH Beico-
KM€ MEXaHUYECKUE XapaKTepUCTUKU. braronaps ToMy, 4TO CHIIMKOHOBAsT U30JIs1-
1Ml HAHOCUTCSl HEMOCPEJICTBEHHO Ha BapHaTOPbl, BHYTPU HET BO3AyXa U, KaK
CJIEJICTBHE, OTCYTCTBYIOT BHYTPEHHHE YacTHuHbIe pa3psabl. Kpome Toro, ymyu-
[IAIOTCS YCJIOBUSl OXJIAKJEHUS BapUCTOPOB, YTO YJIYYIIAET SHEProIorianiaro-
nryto criocooHocts OITH.

CunukoHoOBasl pe3uHa, UCIoJIb3yeMasi JUIsl BHEIHEN U30JI1MH, 001a1aeT
3HAYMUTENILHO 00Jiee BBHICOKOU THAPO(GOOHOCTHIO M CTOMKOCTBIO K BO3JCHCTBUIO
ynbTpaduoneToBoi panuanuu, 4yem dapdoponas uzonsauus. Kpome toro, mpu-
MEHEHHUE MOJIMMEPHON U30JISIIUN CHUKAaeT Maccorabaputheie napamerpsl OITH,
YTO pacIIUpsieT BOZMOXKHOCTh UX TPUMEHEHUS.

Puc. 3.3

IAeKTDOA M 10x10

i Koncrpykuus OITH 6-10 kB
BHYTPEHHEHN yCTAHOBKH

Peancrop

MI0AALMOHHBIA
Kopnyc

IABKTPOA

Hcnonp30oBaHue MOTMMEPHONW H3OJIAIIMKM TAaK)Ke TMOBBIIIACT B3PHIBOOEC30-
nacHocTh OITH 1 mo3BoIsieT M30aBUTHCS OT CIICIMAIBHBIX YCTPOMCTB MO COPOCY
naBiacHUS. Ha BHYTpeHHEH CTEHKE MOJMMEPHOTO0 KOPIyca WMEIOTCS CIICIIHAJIb-
HbIC HACCUKH, U B CITydae BHYTPEHHETO MEPEKPHITUS anmapaTa MPOUCXOJAUT pa3-
PBIB KOpITyCa B 3TUX MECTAaX WJIM BBITIOJHSIOTCS CIICIIHAIBHBIC TPOTHBOB3PHIB-
HbIe oTBepcTus (puc. 3.4).
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DACHEL, BEPXHMA KOMTOKTHBIA 30 H MM PI/IC. 34

Koncrpykuus OITH
220 xB

Brewnan ’J . — MpesAoXxPaHMTeABHOE

HIOAALEA T YCTROMCTEOD
-

BHyTpeHHan
MIOAALLMA

LipasaHap
ETEKACINOKCHAHBIFA

MNpeaoxpan mtenwoi-J g
YCTRORCTEO o S——
s

Moaprep
HAONPpOsASHMSA
BhRIXACNO

BoaT
saaemneHna M 10

Boar
KpenamHeA ME

MonTax OITH

MonTtax OIIH gomkeH npou3BOIUTCS B CTPOTOM COOTBETCTBUU € TPEeOO-
BaHUSAMHM MHCTPYKIMM 3aBoja-usroroBuresis. [lepeg MOHTakoM Bce 3JE€MEHTHI
OIIH HeoOxonuMO TIIATEIBHO OCMOTPETh, MPUYEM 0CO00€ BHUMAHUE CIIEYET
oOpaimiarh Ha cleayrolee:
- MOBEPXHOCTU MOKPHILIEK, B TOM YKCJIE TOPIBI, MPUMBIKaIOIIKE K (iaHlaM, He
JOJIKHBI UIMETh TPEIINH, KaKuX-T100 CIIeIOB yaapa;
- COCTOSIHUE BHYTPEHHUX JeTalleld 3JIeMEHTa MPOBEPSIETCS Cla0blM BCTPSXUBA-
HUEM IIpU NIPOBOPAYMBAHUU €TI0 B pa3Hble CTOPOHBI o1 yriom 20-30° ot BepTH-
KaJlbHOM ocH. Hanuuue npu 3TOM IIyMOB WJIM NMO3BAaHUBAHUN CBUIETEILCTBYET O
MOBPEKIEHUN BHYTPEHHUX JI€Tael 3JIeMeHTa.
[lepen monTaxoMm, snemeHTsl OITH nom&KHBI OBITH UCTIBITAHBI B COOTBETCTBUU C
MHCTPYKIIMEHN 3aBOa-U3rOTOBUTETIS.

MonTtaxx MHorosnemeHTHeIX OITH (HaumHas oT 3emiiM) cieayeT BBIMOJI-
HSATh, CTPOTO COOJIIO/Iasl yKa3aHUs 3aBOJIa-U3TOTOBUTEINS O pa3MEUICHUN MOPSI-
KOBBIX HOMEPOB 3JIEMEHTOB. 3aMeHa OJHUX 3JIEMEHTOB JPYTUMU UM U3MEHEHHUE
uX B3auMHOro pacnoioxkenus B OIIH, mo cpaBHeHHIO C MpeNNHUCAHHBIM 3aBO-
JOM-U3TOTOBUTENIEM HE JIOMYCKAETCs, 32 UCKIIIOUEHHUEM CIIy4aeB, OTOBOPEHHBIX B
3aBOJICKMX JOKYMEHTaX MO0 TEXHUYECKOMY OOCTY>KUBAHUIO U IKCIUTyaTallHH.

[locnie okOHYaHUSI MOHTa)Xa BCE HapyKHbIE€ METAINIMYECKUE JIeTalu arl-
napaTta, KpoMe MacHOpPTHHIX IIMTKOB, HEOOXOAMMO OKPACUTh BIAroCTOMKON
KPAaCKOW WJIM 3MAaJbIo.
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Texuunueckoe oocay:xuBanue OITH

OIIH, kak npaBuio, HE MOJIEKAT PEMOHTY.

OKcmlyaTallMOHHBIA HaJ[30p MpeaycMaTpUBaeT 00s3aTeNIbHbIA BHEIIHUN
ocmotp 1 ouuctky OITH oT 3arpsisHeHu#, KOTOpasi BBITIOJIHSIETCS C JIECTHULI, O€3
onupanus umu Ha xopryc OIIH, nubo ¢ mpumeHeHneM MexaHU3MOB. OYUCTKY
OIIH B nosMMepHOM KOPIYCE CIEAYET MPOU3BOAUTH CYXOi BETOIIBIO, HE OCTAaB-
JSAIOLIEH BOJIOKOH, WJIM IIPOMBIBaTh MBUIBHBIM pacTBOPOM. MecTa CHIBHOTO 3a-
IpA3HEHUs HEOOXOUMO OYMILATh TAMIOHOM, CMOYEHHbIM cnUpTOoM. [IpuMmeHne-
HUe macel, OeH3uHa, 0eH30J1a, alleTOHA U METaJUIMYECKUX IIETOK HE JIOMYyCKaeT-
ca. B ciyyae 3HAUMTENBHOIO 3arpsi3HEHUsI BHEIIHEN U30JSLIMOHHOM IOBEPXHO-
ctu, OIIH crienyeT 3aMEHUTB.

[Tpu ocmoTpe OITH, nmpon3BoguMOM ONepaTUBHBIM MIEPCOHATIOM, 0C000€
BHUMaHHE HEOOXOAMMO 00paIlaTh Ha:

- Hanmuue 3arpsizaenuit OITH;
- LIEJIOCTHOCTH MOABOJSAIIMX U 3a3€MIIIOIUX LIETIEH;
- COCTOSIHME MPEOXPAHUTEIBHBIX KJIAAHOB JIIEMEHTOB (ITPU HAJIUYUN).

[leproauyecku (Mpu peMOHTE OCHOBHOTO OOOpPYAOBAaHHS 3JIEKTPOYCTa-
HOBKH) HEOOXOJAMMO MPOBEPSITh KAYECTBO 3aTSXKKU OOJTOBBIX COCIMHEHUN Kpe-
mwienus u noacoenunenns OITH.

Orpannunrenn nepeHanpskenui 1is cereu 0, 22 - 0,66 xB

OrpaHuyuTeny nepeHanpsHLKeHU HeMHEWHbIe MpeHa3HauyeHbl Ui 3a-
HIUTHI 3JIEKTPOOOOPYAOBAHUS MOACTAHIIMN U ceTel, ¢ 3 (PEeKTUBHO 3a3eMIIEHHON
HeWlTpasbio, nepemenHoro toka 0,22 — 0,66 kB gactotel 50 I'y OT rpo30BBIX U
KOMMYTAIlMOHHBIX TIEPEHANPSKEHUIA.

OrpaHuyuTeny nepeHanpssKeHU paccuuTaHbl IS OKCIUTyaTallud B yC-
JIOBUSIX HOPMHUPOBAaHHBIX aJisi ucnionHenus Y XJI kareropum pasmeienus 1 1o
I'OCT 15150 nipu BoicoTe He Gosiee 1000 M HaJ ypOBHEM MOPsI U TEMIIEpaType
okpysxkatoeii cpenst ot -60° C mo +40° C.

OrpaHuyuTeNy BBIACPKUBAIOT TSXKEHHE IPOBOJIA B TOPU30HTAIBLHOM Ha-
npaBieHnd He meHee 10 H.

Puc. 3.5

OrpaHuuurenu nepeHa-
NPSKEHUH 11

cereii 0, 22 - 0,4 kB
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Tabnuua 3.1 Texunueckue xapakrepuctuku OIIH nns cereit 0, 22 - 0,4 k B

Ob6o3nauenue | HaubGompiiee Homu- [Iponycknast | Ocraromeecs | Kiaccu-
OIIH JUTATEIHLHO HaJIbH-bI CIIOCOOHOCTh | HaIpsHKEHUE ¢dukarm-
fomycTUMOe | PaspaIHbIi Ha [psMO- IIPY UMITyJIb- | OHHOE Ha-
pabouee Ha- TOK §/20 YroNb-HOM | cax Toka 8/20 | mpspkeHune
npsokenue, U MKC, KA UMIYJIbCE TO- | MKC, aMIUTM- | TIPH TOKE
Hp, KB ka 2000 mxc, | Ttyzmou 5000 HE MEHEE
A A, kB 1 MA, kB
OITH-n- 0,26 10 300 1,1 0,4
0,22/0,26/10/300
OITH-n- 0,4 5 400 1,4 0,8
0,38/0,4/5/400
OITH-n- 0,4 5 300 1,4 0,8
0,38/0,4/5/400
OITH-n- 0,4 10 300 1,6 0,6
0,38/0,4/10/300

Orpannunre/in nepeHanpsKeHui 1is cereu 6-10 kB

OrpaHnuuTeny NnepeHanpsHKEHUN HEJIMHEWHbIE NTPEAHA3HAUYEHBI IS 3a-
HIUTBl AJIEKTPOOOOPYIOBAHUS CETel C M30JIMPOBAHHONM M KOMIIEHCHUPOBAaHHOM
HeWlTpasbio nepMeHHoro Toka 3- 10 kB yactotsl 50 I'11 OT rpo30BBIX 1 KOMMYTa-

IOIHMOHHBIX HCpCH&HpH)KCHHfI.

Orpanu4uTeNy MEepEeHANPSHKEHUH pacCUUTaHbl JJIsl SKCIUTyaTallu B yC-
JIOBUSX HOPMHUPOBAHHBIX JJis ucnioyiHeHus: Y XJI kaTteropun pazmemienus 1, 2 mo
I'OCT 15150 nipu BoicoTe He Gosiee 1000 M Haj ypOBHEM MOPsI U TEMIIEpaType

okpysxatoueii cpenst ot -60° C o +40° C.

OrpaHu4uTeNM BBIICPKUBAIOT TSKEHUE MTPOBOJIA B TOPU3OHTAILHOM Ha-
npaBinenuu He MeHee 300 H u naBnenue BeTpa co ckopocthio 10 40 m/c 6e3 ro-
jonena u 1o 15 M/c npu TOJIIMHE roJionena 2 cM.

Tok B3pbIBoO€30MacHOCTH orpanuuuTens 20 kKA.
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Tabnuua 3.2a Texunueckue xapakrepuctuku OITH nns cereit 6 kB

Ob6o3naue- | Haubomnb- Homu- | Ilpomyck- Ocraroieecs HalpsbKEHHE,
nue OIIH iee IJIn- HaJAbH- | Has CcIio- kB, He 6onee
TEJIBHO J0- | BId pa3- | coOHocTh HA | Ilpu Toke kommyTa- | Ilpm TOKe Tpo-
IMyCTUMOE PSAOHBIA | IPSIMO- HHOHH-BIX TICpEHA- 30BBIX ITEpPEHa-
pabouee Ha- | TOK, KA | yrOJIbHOM TPKCHNH HA BOJIHE NPSKEHUN HA
NpsOKEHHE, UMITYJICE 30/60 Mk ¢ aMmn- | poye 8/20 Mxe
U np, kB toka 2000 Tymon C aMIUTUTYO}
MKC, A 0,125 | 0,25 | 0,525 | 5 10
KA KA | KA | KA | KA | KA
OIIH-n- 7,2 5 300 17,3 18 | 19, | 22, | 24, | 27,
6/7,2/5/300 1 6 4 5
OITH-n- 7,6 5 300 17,8 18,6 | 19, | 23, | 25, | 28,
6/7,6/5/300 7 3 2 4

Tabnuua 3.26 Texunueckue xapakrepuctuku OITH nis ceteit 6 kB

O6o3Haye- Haun6omnn- Homu- [Tponycknas Ocratomieecs HanpspkeHne, KB He Oosee
Hue OITH mee - HalbH- | crocoOHocTh | Ilpu Toke KoMMyTaIu- I1pu TOKE rpo30-
TEJIBHO JI0- BIN pas- Ha npsMo- OHH-BIX TIEPCHAIIPSKE- BBIX IIepEHAaIpsI-
IIyCTUMO€E PAIHBIN yronpH-om | HHi Ha BomHe 30/ 6v0 MKC | yxeHMI1 HA BOJIHE
pabouee TOK, KA | MMITyJIbCE TO- C aMILTITy 101 8/20 MKC ¢ amILIH-
HarpsiKe- ka 2000 Mkc, TYAOU
nue, U Hp, A 0,25 0,5 1 SkKA | 10 20
kB KA KA KA KA | KA
OIIH-n- 6 10 550 14,3 149 | 158 | 17,7 | 19,2 | 21,6
6/6,0/10/550
OIIH-n- 6,6 10 550 15,7 16,4 | 17,4 | 19,5 | 21,1 | 23,8
6/6,6/10/550
OIIH-n- 6,9 10 550 16,4 17,1 | 18,2 | 20,4 | 22,1 | 24,9
6/6,9/10/550
OIIH-n- 7,2 10 550 17,1 17,9 19 | 21,3 | 23 | 25,9
6/7,2/10/550
OIIH-n- 7,6 10 550 18,1 189 | 20 | 225|243 | 274
6/7,6/10/550
OIIH-n- 6,6 10 500 15,6 16,1 | 16,7 | 19,7 | 21,5 | 24,3
6/6,6/10/500
OIIH-n- 7,2 10 500 17 17,6 | 18,4 | 21,4 | 23,5 | 26,5
6/7,2/10/500
OIIH-n- 6,6 10 850 16,1 16,7 | 17,4 | 19,7 | 21,1 | 23,9
6/6,6/10/850
OIIH-n- 7,2 10 850 17,5 18,2 | 18,9 | 21,4 | 23 26
6/7,2/10/850
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Tabnuua 3.3a Texunueckue xapakrepuctuku OITH nns cereit 10 kB

Ocraroieecs HalpspKEHHE,
kB He 6oiee
HanGonbiee IIpu Toke IIpu Toke
IIpomyckHast | koMMyTamu- | TPO30BBIX
JUTATEITHHO .
HoMuHaNbHBIH|CIIOCOOHOCTD Ha| OHHBIX TIepe- | IepeHanpsi-
JOIYCTHUMO®C . . .
O603nauenue OITH paspsAHBIA  [MPAMOYTOJIBHOM| HANIPSDKCHUM | KCHHH Ha
pabouee Ha-
DsPKEHIE TOK, KA WMIYJbCE TOKA | Ha BOJIHE BoJiHe 8/20
P ’ 2000 mxc, A | 30/60 Mkc ¢ | MKc ¢ aM-
U Hp, xB o N
aMIUTATYION | TutHTYHOM
0,125[0,25(0,512,5| 5 [ 10
KA |[kKA | KA |[KA|KA | KA
OIIH-n-10/12/5/300 12 5 300 28,6130,1131,837,740,846,1
OITH-n-10/12,7/5/300 12,7 5 300 29,51 31 [32,8[38,942,147,5

Tabnuua 3.36 Texunueckue xapakrepuctuku OITH nis ceteit 10 kB

Ocraroiieecs: HanpspKe-
Hue, KB He Oonee
IIpu Toke
[Ipu Toke
Haubomb1iee KOMMYTaLHU-
[Iponmycknas TPO30BBIX
JUTATEITEHO . OHHBIX TI€-
HoMuHaIEHBICIOCOOHOCTH Ha nepeHarnpsi-
JOITyCTUMOE . peHanpsixe- .
O603nauenue OITH pa3psAIHBIN  |[IPSIMOYTOJIBHOM| © KEHUU Ha
pabouyee Ha- HUH Ha BOJI-
TOK, KA HMMITYJIbCE TOKA BoJiHE 8/20
NpsDKEHUE, He 30/60 mxc
2000 Mxc, A MKC C aMm-
U Hp, xB C aMIUIUTY- N
. TUTATYIOH
pi (o)1
0,25(0,5] 1 | 5 [10]20
KA | KA | KA | KA [ KA | KA
OIIH-n-
10/10.5/10/550 10,5 10 550 25 [26,1127,7| 31 [33,6]37,8
OIIH-n-
10/11,5/10/550 11,5 10 550 27,428,630,3( 34 [36,841.,4
OIIH-n-
10/12,0/10/550 12 10 550 28,5[29,8131,735,5/38,443,2
OIIH-n-
10/12.7/10/550 12,7 10 550 30,231,5]33,5[37,5[40,6/45,8
OIIH-n-
10/12.7/10/550 10,5 10 500 24,8|25,7]26,6(31,334,3|38,7
OIIH-n-
10/10,5/10/500 11,5 10 500 27,2128,2|129,2{34,3|37,542,3
OITH-n-10/12/10/500 12 10 500 28,429,4130,535,7]39,2/44,2
OIIH-n-
10/10,5/10/850 10,5 10 850 25,6[26,6127,7(31,3]33,6 38
OIIH-n-
10/11,5/10/850 11,5 10 850 28,1129,1]30,3[34,336,841,6
OITH-n-10/12/10/850 12 10 850 29,3130,4131,635,8]38,743.5
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OrpaHn4ure/in nepeHanpsKeHui s cereu 35 kB

OrpaHuuuTeny NMepeHanpsHKEHUN HEJIMHEWHbIE NTPEAHA3HAYEHBI IS 3a-
HIUTBl AJIEKTPOOOOPYIOBaHUS CETel C M30JIMPOBAHHONM M KOMIIEHCHUPOBAaHHOM
HEWTpanplo nepMeHHoro Toka 35 kB yactoTsl 50 I'l OT rpo30BbIX 1 KOMMYyTalU-
OHHBIX MEPEHAINPIKEHUN.

OrpaHu4uTeNny MEepeHANpsHKEHUN pacCUUTaHbl JJIsI SKCIUTyaTalluu B ycC-
JIOBUSIX HOPMHUPOBAHHBIX Mg ucnoiHeHuss Y XJI kareropum paszmemenus | mo
I'OCT 15150 nipu BoicoTe He Oosnee 1000 M HaJ ypOBHEM MOPsI U TEMIIEpaType
okpysxatoeii cpenst ot -60° C mo +40° C.

OrpaHu4MTENN BBIIEPKUBAIOT TSKEHHUE MTPOBOJA B TOPU30HTAIBHOM Ha-
npaBienuu He MeHee 300 H u naBnenue BeTpa co ckopocthio 10 40 m/c 6€3 ro-
jonena u 1o 15 M/c npu ToJdIIMHE rojionena 2 cM.

Tok B3pbIBoO€30MacHOCTH orpanuumnTens 20 kKA.

Puc. 3.7

OrpaHnuuuTeny me-
pEHANPSHKEHUN 114
cereii 35 kB

183




Tabnuua 3.4 Texunueckue xapakrepuctuku OITH nns cereit 35 kB

Hawubosbmree

Ocraromeecs HanpsbkeHue, KB He
Oonee

[Ipu TOKE KOM-

[Iponycknas IIpu ToKe rpo3o-
JJIIATCIIBHO H o 6 MYTallMOHHBIX
0603HAYCHIE JIOTYCTHMO® OMI/IHZU'IBHBIPI10HOCO HOCTbH Ha TepeHanpsIKe- BbIX ITEpCHAIIpA-
pa3psAIHBIA  [[IPSAMOYTOJIBHOM,| . YKEHUU Ha BOJIHE
OITH pabouyee Ha- HUH Ha BOJIHE
TOK, KA HMITYJIbCE TOKA 8/20 MKc ¢ am-
IIpsDKEHNE, 2000 A 30/60 Mkc ¢ am- .
U B MKC, o IIMTYJ0U
Hp, K NJIUTY 10U
0,25 0,5 10 | 20
KA | KA T RA|S KA KA | KA
352171/}11(')1/15'50 37 10 550 88 191,9197,6[ 109 | 118 | 133
35/2)12}/11'8/'800 40,5 10 800 102 | 107 | 113 | 120 | 130 | 142
35213/}11(')1/15'50 41 10 550 97,51 102 | 108 | 121 | 131 | 148
3525?67550 44 10 550 105|109 | 116 | 130 | 141 | 159
352151/}11(')1/15'50 45 10 550 107 | 1121119 | 133 | 144 | 162
3521;/}11(')1/15'00 42 10 500 99,3 [102,8106,8{125,1{137,1{154,6
352121/}11(')%50 42 10 850 102,5[106,3{110,6{125,3{134,4] 152

Orpannunre/n nepeHanpskenuii 1 cereid 110-220 kB
OrpaHuyuTeny nepeHanpsHPKeHU HeMHEWHbIe MpeHa3HauyeHbl JUIs 3a-
HIUTHI 3J1E€KTPOOOOPYAOBaHMS ceTel ¢ 3(PPEKTUBHO 3a3eMIICHHON HEUTpaJIbIO T1e-
pemenHoro Toka 110 - 220 kB gactotsl 50 'l OT rpo30BBIX U KOMMYTalIMOHHBIX
nepeHanpsKeHUN.
OrpaHuyuTeny nepeHanpssKeHUM paccuuTaHbl IS OKCIUTyaTallud B yC-
JIOBUSIX HOPMHUPOBAHHBIX il ucnionHenus: Y XJI kareropun pasmeieHus 1 1o
I'OCT 15150 nipu BoicoTe He Oosiee 1000 M HaJ ypOBHEM MOPsI U TEMIIEpaType
okpysxaromeii cpeas ot -60° C o +40° C.
OrpaHuyuTeNy BBIACPKUBAIOT TSXKEHHE MIPOBOJIA B TOPU30HTAIBLHOM Ha-
npaBienuu He MeHee 500 H u naBnenue BeTpa co ckopocthio 10 40 m/c 6€3 ro-
jonena u 1o 15 M/c npu TodIIMHE roionena 2 cM.
Tok B3pbIBoO€30MacHOCTH orpanuunTtens 40 kKA.
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A1)

Zanb o
. _-_77.5_

b{t5)

bamd 213

#88

50T 303EMASHUS

Puc. 3.8

Orpannuurenu
IepeHanpsHKEHU N
s cerert 110-
220 xB

Tabnuua 3.5 Texunueckue xapakrepuctuku OITH nns cereit 110-220 kB

Ocraromeecs: HanpspKe-
Hue, KB He Gonee

[Ipu Toxe | IIpm Toke
Haubonsiiee TpomyckHas KOMMYTallU-| TPO30BbIX
JUTATENBHO . OHHBIX I1e- | TepeHa-

OIIVCTHMOE HomuHanbHbIM| c10cOOHOCTH Ha .

O60o3nauenne OITH |71’ paspsAHBIN  |IPSIMOYTOJBHOM PEHATIPAAC- | TIPIDKCHIH

pabouee Ha- HUW Ha BOJI-| Ha BOJHE

TOK, KA HAMITYJIBCE TOKA
npspkenue, U He 30/60 mkc| 8/20 mMxc ¢
2000 mxc, A
Hp, KB C aMIUIUTY- [ aMIUIUTY-
pi(0)74 pi(0)74

0,25(0,5] 1 [ 5]110|20
KA [KA [KA|KA|KA [KA
OITH-n-110/83/10/850 83 10 850 203 (210]219(248]266(301
OITH-n-110/88/10/850 88 10 850 215(223]232(262)282(318
OITH-n-110/83/20/1500 83 20 1500 190 (197]204(231]244(266
OITH-n-110/88/20/1500 88 20 1500 202 [209]216{244]|259(282
OITH-n-220/176/10/850 176 10 850 429 [446}463(526|564(637

OIIH-n-
220/146/20/1500 146 20 1500 335|347(359(406[430(467
OIIH-n-

220/156/20/1500 156 20 1500 358|370(383(433]459(499

185




Orpannunren nepeHanpsukenuit 1 cereid 330-750 kB

OrpaHuyuTeny nepeHanpsHPKeHU HeTMHEWHbIe MpeHa3HauYeHbl IS 3a-
HIUTHI 3J1E€KTPOOOOpYAOBaHMs ceTel ¢ 3(PPEeKTUBHO 3a3eMIICHHON HEUTPaJIbIO T1e-
pemenHoro Toka 330 - 750 kB wactotsl 50 'l OT rpo30BBIX U KOMMYTalIMOHHBIX
nepeHanpsKeHUN.

OrpaHuyuTeny nepeHanpssKeHUM paccuuTaHbl JJIs OKCIUTyaTalldd B yC-
JIOBUSIX HOPMHUPOBAHHBIX il ucnonHenus Y XJI kareropun pasmenienus 1 mo
I'OCT 15150 nipu BoicoTe He Oosniee 1000 M HaJ ypOBHEM MOPsI U TEMIIEpaType
okpy»aromeii cpeas ot -60° C 1o +40° C.

OrpaHuyuTeNy BBIACPKUBAIOT TSXKEHHE MTPOBOJA B TOPU30HTAILHOM Ha-
npasienuu He meHee 1000 H u naBnenue Betpa co ckopocThio 10 40 M/c 6€3 ro-
jonena u 1o 15 M/c npu ToJIIMHE roionena 2 cM.

Tok B3pbIBoO€30MacHOCTH orpanuunTens 40 kKA.

Puc. 3.9

Orpannuurenu
IepeHanpsHKEeHU N
s ceteit 330-
750 kB
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Tabmuma 3.6 Texanueckue xapakrepuctuku OITH nnst cereit 330-750 kB

Ocraroieecs HanpsbkeHue, KB He
Oosee
II -
Hawnbonbiee ponyckHas | Ilpu Toke KoM TIpu Toke rpo3o-
JUTATETEHO CII0COOHOCTb Ha| MyTallMOHHBIX
O06o3HaYCHUE |J0MyCTHMOE Hommnass- NPSMOYTOJIb- |IIepeHanpsKeHi BBIX ITEpeHAIPSI-
OITH pabouce Ha- HBIH paspst- HOM HMITYJIbCE : y 30/60 HKCHMIL HA BOJHE
n HBIH TOK, KA > Ha BOJIe 8/20 Mkc ¢ am-
pDKeHIC, Toka 2000 MKc, | MKC ¢ aMIuIHTYy- N
Unp, kB A T0H IUTUTYIO0U
0,251 0,5 10
<A | kA 1 kA5 kA KA 20 kA
330/3130}/113;850 210 10 850 512 | 532 | 5521627673 | 761
330/%25{3;850 220 10 850 536 | 557 | 579 | 656 | 704 | 777
33021;0}/113;850 230 10 850 561 | 583 16051687737 | 833
330/(2)21_(1)%_(;_1500 200 20 1500 505 | 552 | 541|612 647 | 704
330/231_(1)%_(;_1500 230 20 1500 528 | 546 | 565|639 677 | 736
750/25115%(;_2100 455 20 2100 1108 | 1155]1182(1275]1340] 1445
750/271_;{2_(;72100 478 20 2100 1164 1213]1242|1339]1407] 1518

4 N3mepuresbHbie TPaHCHOPMATOPLI
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OcHOBHBIE TEPMHMHBI U ONPe/ieTeHus

Tpancdopmarop Toka (HanmpsizkeHusi): TpaHcHOpMAaTOp, B KOTOPOM MpU HOP-
MaJbHBIX YCIIOBUAX MPUMEHEHUS BTOPUYHBIA TOK (BTOPUYHOE HAMPSKEHUE)
MPaKTUYECKA MPOMOPLUHOHATIEH (IPOMOPIMOHATIBHO) MEPBUYHOMY TOKY (Tiep-
BUYHOMY HANpsDKEHWIO) W NPU NPaBWIBHOM BKIIOYEHHHM CABUHYT (CABUHYTO)
OTHOCHUTEJIBHO HEro 1o (ase Ha yroui, OJIM3KUH K HYIIO.

Bropuunas uenbs TpancopMmaTopa ToKa (HanpsizKeHHMs): BHELIHSS LEIb, 110-
Jyvarolias CUTHAJIbl HU3MEPUTENbHOW HHGOpPMAIMK OT BTOPUYHOM OOMOTKHU
TpaHchopMaTopa ToKa (HarpsKEHUs).

Kaacce TounocTn Tpancdopmaropa Toka (HaAnpsikeHusi): 0000IIeHHas Xapak-
TEepUCTHKA TpaHchopMaTropa ToKa (HANpsKEHUs), ompeernseMas yCTaHOBJICH-
HBIMH TpeJelaMu JOMYyCKaeMbIX MOrPEUIHOCTEN MpHU 3a/laHHbIX YCIOBUSX pado-

THI. (IIpumeuanue: Kj1acc TOYHOCTH 00O3HAUYaEeTCs YUCIOM, KOTOPOE PABHO IIpEleily IOIIyC-
KaeMO TOKOBOM MOTpelHOCTH (MOIPEIHOCTH HANPSDKEHUS ) B MIPOLIEHTaX P HOMUHAIbHOM
MIEPBUYHOM TOKE (HAIPSKEHUN ).

HoMuHaAbHBIN KJIaCC TOYHOCTH TpaHcdopMaTopa TOKa (HANPSKEHHS):
KJIACC TOYHOCTH, TaApAaHTUPYEMbIN TpaHC(hHOpMATOPY TOKa (HAMPSIKEHUs) IPU HO-
MUHAJbHON BTOPUYHOM HArpy3Ke M yKa3bIBAEMbIN Ha €ro MaclnopTHON TabJInYKe.
OnHoauana3oHHblii TpancopMaTop Toka (HampsikeHusi): TpaHcopmarop
TOKa (HanpspKeHHs ) ¢ OAHUM KO3 (HUIIMEHTOM TpaHC(HOPMAIIUH.
MHoroauana3onHblii TpancgopmaTop Toka (HanmpstkeHusi): Tpancpopmarop
TOKa (HampspKEeHHs) ¢ HECKOJIBKUMU K03 dHUIIeHTaMU TpaHCchopMaluu.
Tpancdopmarop Toka s U3MepeHuii: TpanchopmaTop ToKa, NMpegHA3HAYECH-
HBIM /U1 mepefayd CUTHajla HU3MEPUTENbHOM HHOOpPMAlMU H3MEPUTETbHBIM
npubdopam.

TpancdopmaTop Toka A8 3aMTHI: TpaHCHOPMATOP TOKA, MPEJHAZHAYECHHBIN
JUIsl TIepelayl CUrHaja U3MEpPUTENbHOM HHPOpPMAlUd HA YCTPONCTBA 3aIUTHI U
yIPaBIEHUS.

TpancdopmaTop Toka HyJeBOH MOCIAeI0BATEIBbHOCTH: TpaHCHOPMATOp TOKa,
IIPEITHA3HAYECHHBIN UL OIPENEJICHUS TOKAa HYJIEBOM I10CIIENOBATEIBHOCTH B
Tpex(azHbIX LEMnIX.

KomOnnupoBanubiii TpancdopMaTrop TOKAa M HANPSKEHUS: COYECTAHUE
TpaHcdopmMaropa Toka U TpaHchopmaTopa HaMpsLDKEHHs, O0BEAMHEHHBIX B OJI-
HOM KOHCTPYKTHUBHOM HCIIOJTHEHUH.

Bcerpoennblii Tpancopmatop TOkKa: TpaHchOpMaTop TOKA, MEPBUYHON 00-
MOTKOM KOTOPOT'O CIIY’)KUT BBOJI DJIEKTPOTEXHUUECKOI'O YCTPOUCTBA.

OnopHblii TpancopmaTop TOka: TpaHchopmaTop TOKa, MpeaHA3ZHAUYCHHBIN
JUIl YCTAHOBKH Ha OIIOPHOM IIJIOCKOCTH.

IIpoxoanoii TpancgopmaTop ToKa: TpaHchopMmaTop TOKA, MpeaHA3HAYCHHBIN
JUISL UCTIOJIB30BAHUS €T0 B KAUYECTBE BBOJA.

IIunnbli TpancdopmaTop ToKa: TpaHchoOpMaTop TOKA, MEPBUUYHON OOMOTKOM
KOTOpPOT'O CIYKUT OJHA WIM HECKOJIbKO MapajuleJibHO BKIJIFOYEHHBIX LIMH pac-
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MPENEIUTEIIBHOTO YCTPOUCTBA. ([IpuMeuanue: MIMHHBIE TPAHCHOPMATOPHI TOKA HUMEIOT
M30JIAIIHIO, PACCYUTAHHYIO HA HanOoJibliiee paboyee HAPSHKEHUE).

BrysiouHblii TpaHcopMAaTOpP TOKA: MPOXOJHON IMHHBINA TpaHCHOPMATOpP TO-
Ka.

Pa3zbemHbIli TpaHcOpMaTOp TOKA: TpaHCPopMaTOp TOKa O€3 MepBUYHON 00-
MOTKH, MarHUTHAs LEIIb KOTOPOI'0 MOXET Pa3MbIKAaThCS U 3aTE€M 3aMbIKaThCs BO-
KpYT IIPOBOJHUKA C U3MEPSAEMBIM TOKOM.

3azemusiemblii TpancdopMaTop HampsizKeHUusi: oJHO(A3HBIA TpaHChOpMaTOp
HaIpsHKEHUs], OJIMH KOHEIl MEPBUYHON OOMOTKH KOTOPOTO JIOJKEH ObITh HArJyXxo
3a3eMJIeH, WK TpeX(da3Hblid TpaHcHopMaTOp HANPSKEHUSI, HEUTpalb MEPBUYHON
O0OMOTKH KOTOPOT'O JI0JIKHA OBITh HAIIyXO 3a3€MJICHA.

He3azemusiemblii TpancopMaTop HANPsiKEHUsi: TpaHCHOPMATOP HaMpsKe-
HUS, Y KOTOPOT'O BCE YACTH MEPBUYHON OOMOTKH, BKIIIOUAsl 32KUMBbI, U30JIMPOBA-
HBI OT 36MJIM 10 YPOBHS, COOTBETCTBYIOLIET0 KJIACCY HAIIPSIKECHUS.

Kackaaublii TpancopmaTop HanpsikeHUsi: TpaHcPOpMaTop HaNpsKEHUs,
nepBUYHas 0OMOTKa KOTOPOTO pa3/iejieHa Ha HECKOJIBKO IOCIEA0BATENbHO CO-
€AMHEHHBIX CEKLHUHU, Nepeaadya MOIIHOCTH OT KOTOPBIX K BTOPUYHBIM OOMOTKaM
OCYIIECTBIISIETCS TIPU MOMOIIU CBSI3YIOIIMX U BRIPABHUBAIOLIUX OOMOTOK.
EmkocTHBI TpaHcdopmaTop HanpsikeHusi: TpaHchOpMaTop HaIpsKEHUs,
coAep KAl €eMKOCTHBIN JEIUTENb.

JIByX00MOTOYHBIH TpaHchopMaTOp HANPSIAKEHUsI: TpaHCHOPMATOP HAIpPsHKE-
HUS1, UMEIOIUNA O/IHY BTOPUUYHYIO OOMOTKY.

TpexoOomoTouHbBIIi TPaHCcoOpMATOpP HANPSIKEHUsA: TpaHCHOPMATOP HAMPSKE-
HUS1, UMEIOIIUNA 1BE BTOPUYHbIE OOMOTKH: OCHOBHYIO U JOMOJHUTENIbHYIO
Ilepenunasi 00MoTKa TpaHcopmaTopa Toka: 0OMOTKa, Yepe3 KOTOPYIO IPO-
TEKaeT TOK, MoJIeXKaluil Tpanchopmanuu.

Bropnunas o0MoTKa TpancdopmMaTopa TOKa: 0OOMOTKA, 110 KOTOPOH MPOTEKa-
€T TpaHC(HOPMUPOBAHHBIN (BTOPUYHBIH) TOK.

Bropuunas o0MoTKa 151 M3MepeHUIl: BTOpUYHas oOMOTKa TpaHchopmaTopa
TOKa, IpeIHa3HAYCHHAs /1JIs IPUCOCIUHEHUS K HEH M3MEpPUTEIbHBIX TPUOOPOB.
Bropuunas o0MoTKa JJs 3alIUTHI: BTOpUYHAs oOMOTKa TpaHchopmaTopa To-
Ka, IpeIHa3Ha4YeHHasl I IPUCOCIUHEHNS K HEW YCTPOMCTB 3alUThl U yIIpaBlie-
HUSL.

CexkunonnpoBanHass o0MoOTKa TpaHcdopMaTopa Toka: oOMOTKa TpaHcop-
MaTopa TOKa, COCTOALIAs U3 OTAECIBHBIX CEKLMH, JONMYCKAIOWNUX Pa3IuyHbIe CO-

eauHeHus. (Ilpumeyanue: 11 NOTydeHUS pa3IUYHBIX KOYPPHUIMEHTOB TpaHCHOPMALIUU WU
BbIPABHUBAHUS UHIYKI[UU B MAarHUTOIPOBO/IE).

O0MoTKka TpaHcdopMaTOopa TOKa ¢ OTBETBJIECHMAMM: OOMOTKa TpaHChopMa-
TOpa TOKA, UMEIOLIasl BBIBOJBI OT YaCTU BUTKOB IS IOJYUYEHUs PA3JIUYHBIX KO-
s uLrieHToB TpaHchopMaIuu.

IlepBuynasi 00MOTKa TpaHcdopmMaTopa HampsiKeHMsi: OOMOTKa, K KOTOpOH
MPUKIIaIbIBAETCS HANPSKEHUE, oAJiexaliee TpaHchopMarim.

OcHoBHasi BTOpMYHasi 00MOTKA TpaHcoOpMaTopa HampsKeHHs: 0OMOTKa, B
KOTOpPOM BO3HUKAET TpaHC(HOPMUPOBAHHOE (BTOPUYHOE) HAPSKEHHUE.
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JlonoiHNTEIbHAS BTOPUYHAsA 00MOTKA TpaHcdopmaTopa HanpsiKeHusi: 00-
MOTKa, IpeAHa3HauYCHHas I COCAWHEHUs B PAa30OMKHYTBHIM TPEYTOJBHUK C lie-
JIBIO IIPUCOEIUHEHHUS K HEX LeTIeH KOHTPOJISI U30JISIUN CETH.
KomnencannonHas 00MoTka TpaHcdopMaTOpa HANIPAKEHUA: BCIOMOTa-
TeabHas 0OMOTKa TpexdazHoro TpaHchopMaTopa HaNpsKEHUs, peaHa3HayeH-
Hasl JUIsl YMEHBILIEHUs YITIOBOM ITOIPEIIHOCTH HAIIPSKEHUS.

IlepBuuHbIi TOK TPpaHcoOpMAaTOPAa TOKA: TOK, IPOTEKAOIIUN 110 IIEPBUYHOU
oOMOTKe TpaHchopMaTopa TOKa U MOIeKAIIUNA TpaHCPOPMALIUH.

HauGoabmuii pabounii nepBUYHbIA TOK TpaHcdopMaTopa TOKa: HAUOOJb-
11ee 3Ha4eHue MEePBUYHOIO TOKA, JJIUTEIbHOE MPOTEKAHUE KOTOPOrO AOIYCTUMO
10 YCJIIOBUSIM Harpesa.

BropuyHbiii TOK TpaHncdopMaTropa TOKAa: TOK, IIPOTEKAIOIMIUN 110 BTOPUYHOU
oOMoTKe TpaHchopmMaTopa ToKa.

Koy¢ppuuuenr tpanchopmanuu tpanchpopmaropa TOKA: OTHOILICHHE IMEp-
BUYHOI'O TOKa K BTOPUYHOMY TOKY.

TokoBasi morpemrHocTs TpaHcdopMaTopa TOKA: IOTPELIHOCTb, KOTOPYIO
TpaHchOpMaTOp TOKA BHOCUT B U3MEPEHUE TOKA, BO3HUKAIOUIASI BCIEACTBUE TO-
ro, 4To ACHCTBUTENbHBIA KOIDPUIMEHT TpaHcPopMalUd HE paBEH HOMHHAJIb-

HOMY. (Ilpumedanue: TokoBasl MOIPEUIHOCTb ONpPENEINAETCS Kak apu(mMeTndeckas pa3HOCTb
MEXAY JACHCTBUTENIbHBIM BTOPUYHBIM TOKOM U NPHUBEIACHHBIM KO BTOPUYHOM LIEMU JEHCTBU-
TEJIbHBIM NEPBUYHBIM TOKOM, BBIPQKEHHAs B IPOLEHTAX MPHUBEACHHOIO KO BTOPUYHON Lenu
JNeUCTBUTENBHOTO MIEPBUYHOIO TOKA).

YrioBasi norpemiHocTL TpaHc(popMaTopa TOKA: yrojl MEXYy BEKTOpaMHU Iep-
BUYHOTO M BTOPUYHOTO TOKOB IPHU TaKOM BbIOOpE MX HAIpaBICHUH, 4TOOBI JIs

nacaJlbHOTO Tpchq)opMaTopa TOKa 3TOT YT'OJI PAaBHAJICA HYJIIO. (ITpumevanwue: yrio-
Basl IIOIPEIIHOCTD BBIPAXKAETCS B MUHYTAaX WIA CAHTUPAJAMAHAX U CUUTAETCA IOJIOKUTEIbHOM,
KOI'/Ia BEKTOP BTOPUYHOTO TOKA OTIEPEHKAET BEKTOP IEPBUUHOTO TOKA).

IMosHas morpemHocTh TpaHcopMaTopa TOKa: JCHCTBYIONIEE 3HAYCHUE Pa3-
HOCTH MEXIY MPOU3BEJICHHEM HOMHUHAJIbHOTO K03 duimenta tpanchopmamu
Ha MTHOBEHHOEC JEUCTBUTEIHLHOE 3HAYCHHUE BTOPUYHOTO TOKAa U MTHOBEHHBIM

S3HAYCHUCM IICPBUYHOIO0O TOKAa B YCTAHOBUBIICMCS PCIKUMC. (HpI/IMe‘{aHI/IeI IToJiHasA
IMOrp€IIHOCTD BBIPAXKACTCA OOBIYHO B MMponCHTax }ICI\/'ICTBYIOHIGFO 3HAYCHHA IICPBUIHOT'O TOKa).

Bropuunas Harpy3ka TpaHcgopmMaTopa TOKAa: MOJHOE CONPOTUBICHUE BHEIII-
Hell BTOPUYHOM IIenu TpaHc(hopMaTopa TOKa, BEIPaKEHHOE B OMaX, C YKa3aHHUEM

kod(punrenTa MomHOCTH. (IIpumedanue; BTOpHYHAS HArPy3Ka MOXKET XapaKTEPH30-
BaTbCS TaKXKe€ KaXKyIIEHCs MOLIHOCTBIO B BOJbTaMIlepax, NOTpeOIsseMOil €10 Mpu JaHHOM KO-
3¢ dunmeHTe MOUTHOCTH IPU HOMUHAJILHOM BTOPUYHOM TOKE).

HomuHagbHasi BTOpHYHAS HATPY3Ka TPAHC(POPMATOPA TOKA: 3HAUCHUE BTO-
PUYHOM HArpy3KH, YKazaHHOE Ha MaclopTHOM Tabauuke TpaHcpopmaTopa TOKa,
IIPU KOTOPOM FapaHTUPYETCS KJIACC TOUHOCTH WJIU MPEAEIbHAs KPATHOCTb.
KpatHocTh nepBMYHOI0 TOKa TpaHcGOpMAaTOpPa TOKA: OTHOIIEHUE NTEPBUYHO-
ro TOKa TpaHc(opmaTopa TOKa K €ro HOMMHAJIbHOMY 3HAUYEHHUIO.

190



IIpenenbHasi KpaTHOCTH TpaHcdopMaTopa ToOKa: HauOoJbllee 3HAYCHUE
KpAaTHOCTHU NEPBUYHOIO TOKA, IIPU KOTOPOM II0JIHAS IOTPELIHOCT IIPU 3a1aHHOU
BTOPUYHOM Harpy3ke He npesbimaet 10 %.

HoMunajbHas1 npeaejbHasi KPAaTHOCTh TPAHC(POPMATOPA TOKA: TAPAHTHU-
pyemast TpaHchopmaTopy TOKa NpejeiabHasi KpaTHOCTh PYU HOMUHAIBHOW BTO-
PUYHOM Harpys3kKe.

KpatHocTh Hachimenusi TpaicgopMaTopa TOKA: OTHOLICHUE MEPBUYHOIO TO-
Ka K ero HOMUHAJIbHOMY 3HAYEHUIO, IIPU KOTOPOM IIPU 3aJaHHOW BTOPUYHOU Ha-
rpy3ke UHAYKIUS B MarHUTOIPOBOJIE TpaHchopMaTopa Toka 0JIM3Ka K HHAYKIIUU
HACBILLICHUS.

Tok 3JIeKTpoAMHAMUYECKO# CTOMKOCTH TpaHc(opMaTopa TOKa: HauboJblIee
aMIUIMTYTHOE 3HAaYCHUE TOKA KOPOTKOI'O 3aMbIKAHHS 3a BCE BPEMsI €0 MPOTEKa-
HUS1, KOTOpoe TpaHchOpMAaTOp TOKA BbIAEPKUBAET 0€3 MOBPEKICHUM, MPEATCT-
BYIOIIIUX €r0 JaJIbHEHIIel ucrpaBHOn paboTe.

KpaTHocTh TOKA 3JIEKTPOANHAMHUYECKOM CTOMKOCTH TPaHcdopmaTopa ToOKa:
OTHOILIEHUE TOKA JIEKTPOANHAMUYECKON CTOMKOCTU K aMIUIUTYITHOMY 3HAYEHUIO
HOMMHAJIBHOI'O IIEPBUYHOTO TOKA.

Tox TepMmuyeckoii cToiikocTu TpaHchopMaTopa Toka: HauboJbIIEe ACHCT-
BYIOIIIEE 3HAYECHHUE TOKA KOPOTKOI'O 3aMbIKAHUS 3a IIPOMEXKYTOK BPEMEHH ¥, KO-
TOpoe TpaHc(PopMaTOp TOKA BBIJEPKUBAET B TEUEHUE ITOTO MPOMEKYTKA BpeMe-
HU 0e3 HarpeBa TOKOBEIYIINX YacTeH 10 TeMIEepaTyp, MPEBHIIAIONINX TOMYCTH-
MbI€ MPU TOKaX KOPOTKOIO 3aMbIKaHUs, U 0€3 OBPEKIECHUH, IPETSITCTBYIOMINX
ero JlajbHeHIIe ucpaBHoi padore.

KpatHocTh TOKA TepMHYECKOH CTOMKOCTH TPaHCc(OPMATOpPa TOKA: OTHOLIE-
HHUE TOKAa TEPMUUYECKOM CTOMKOCTHU K JAECHUCTBYIOLIEMY 3HAYEHUI0 HOMHUHAIBHOIO
IIEPBUYHOIO TOKA.

Toxk HaMarHM4YUBaHUA TPAHC(POPMATOPA TOKA: JCUCTBYIOLICE 3HAYCHUE TOKA,
noTpedIsIeMOro BTOPUYHOW 0OOMOTKOM TpaHchopmaTopa TOKa, KOTJla KO BTOPHY-
HBIM 3aXMMaM IOJBEICHO CHUHYCOMJAIBHOE HAaIPsHKEHUE HOMMUHAJIBHOW 4acTo-
ThI, IPUYEM NEPBUYHASI OOMOTKA U BCE OCTAJIbHbIE OOMOTKU Pa30MKHYTHI.
IlepBuyHOEe HANpsIZKEHHE TPaHC(POPMATOPA HANIPAKEHUA: HANIPSDKEHUE, TIPU-
JIO’KEHHOE K MEepBUYHON 00MOTKE TpaHchopMaTopa HANPSHKEHUS U TOJJIexKalee
TpaHcHOpMaIIHH.

BropuyHoe HanpsikeHHe TPaHC(PoOpMaTOpa HANPSKEHUs: HANPSHKEHUE, BO3-
HUKaIoIllee Ha 3a)KMMaX BTOPUYHONM OOMOTKHM TpaHChopMaTopa HampsHKeHUs pU
MPUIOKEHU N HANPSKEHUS K €r0 IEPBUYHONU 0OMOTKE.

Koy¢ppuuuent tpancpopmanum TpanchopmMaTopa HANpsizKEHUsI: OTHOLICHUE
HaMpsHKeHUH Ha 3aKUMaxX NEPBUYHONM U BTOPUYHOM OOMOTOK IPHU XOJOCTOM XO-
ne.

IHorpemiHocTs, HANpsiZKEHUs TPaHcoOpMaTOpa HANPSKEHUSA: IIOIPEIIHOCTb,
KOTOPYIO BHOCHUT TpaHC(OpPMATOp HAIPSKEHUS B U3MEPEHUE HAIPSHKEHUS, BO3-
HUKAIOIIasi BCJIEICTBUE TOTrO, YTO ACHCTBUTEIbHBIN KO3 PUIIMEHT TpaHcPopMa-
UM HE paBe€H HOMHUHAJIBHOMY. (IIpumedanue: NorpelIHOCTh HANPSDKEHUS ONpeAesseTcs
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Kak apupMeTudeckas pa3HOCTbh MEXAy MPUBEACHHBIM K MEPBUYHOM IENH JIEHCTBUTEIBHBIM
BTOPUYHBIM HANPSHKEHUEM W JEHCTBUTEIBHBIM IIEPBUYHBIM HANpPSUKEHUEM, BBIPAKECHHAs B
MPOLIEHTAaX JEMCTBUTENBLHOTO MIEPBUYHOIO HAIIPSKEHUS ).

YriaoBasi morpemiHoCcTb TPAHC(POPMATOPA HANPSIZKEHUS: YTOJI MEXKAY BEKTO-
pamMu MEePBUYHOTO U BTOPUYHOIO HANPSDKEHUS MPU TaKOM BBIOOpE MX HaIpaBiie-
HUH, 4YTOOBI JUIsl UACANBHOI0 TpaHC(POpMATOpa HANIPSHKEHUS STOT yroJl paBHSICS

HYyJI10. (IIpumeuanue: yrioBas HOIPEIIHOCTb BBIPAKAaeTCsl B MUHYTaX WIN CAHTUPAJUAHAX U
CUMUTAETCS MOJIOKUTEIBHOM, KOT'/1a BEKTOP BTOPUYHOIO HAIPSDKEHUS ONEPEkKAeT BEKTOP Iep-
BUYHOTO HATIPSHKEHMUS).

HoMuHajbHasi MOIHOCTHL TPAaHC(POPMATOPA HANIPSAKEHUS: 3HAUCHUE TTOJTHOU
MOIIIHOCTH, YKa3aHHO€ Ha MaclopTHOM Tabauuke TpaHchopmaTopa HalpsKEeHUs,
KOTOPYIO OH OTJAeT BO BTOPUYHYIO LIENb IIPU HOMUHAIBLHOM BTOPUYHOM HalIpsi-

KEHUU C 0OecCredeHHEeM COOTBETCTBYIOIIUX KJIACCOB TOYHOCTH. ([Ipumeuanwe:
TpaHcPOopMaTOp HANPSDKEHUS UMEET HECKOJIbKO 3HAU€HUH HOMHHAJIBHOM MOLIHOCTH, COOTBET-
CTBYIOILIUX KJIacCaM TOYHOCTH).

IlpenesbHasi MOIIHOCTH TPAaHC(POPMATOPA HANPSIKEHHUA: KAKYIIAACST MOIL-
HOCTb, KOTOPYIO TpaHC(hOpMaTOp HANPSHKEHHS IJIUTENbHO OTIAET MPU HOMU-
HaJIbHOM MEPBUYHOM HAIIPSKEHUH, BHE KJIACCOB TOYHOCTH, M IIPU KOTOPOM Ha-
I'PEB BCEX €0 YaCTEN HE BBIXOJUT 3a MpEAEsbl, JOMYCTUMBbIE JIJIs Kjlacca Harpe-
BOCTOMKOCTH JIaHHOTO TpaHCcpopMaTopa.

KoncTpyknusi u3MmepuTe/ibHbIX TPaHcGOPMaTOPOB
TOKAa M HANIPSIZKEHU s

Tpancdopmatop toka (TT) wnu nanpsbxkenus (TH) coctout usz nepsBuu-
HOM 0OMOTKH, BTOPUYHONU OOMOTKH (MX MOXKET OBITh HECKOJIBKO) U MAarHUTOMPO-
Bojia ((peppoMarHUTHOTO cepaeunnka). OOMOTKH TpaHchopMaTopa BBITOJIHSIIOT-
Csl MEHBIM MPOBOJOM (IIMHOM), IPU PTOM IEpBUYHAST OOMOTKA TpaHCHOpMAaTO-
POB TOKa COCTOUT U3 HEOOJIBIIIOTO YHCIIa BUTKOB (3JIEKTPUUYECKUX MTPOBOTHUKOB),
KOTOpbIE UMEIOT CeYEHUE OOJBIINX Pa3MepOB.

TpancdopmaTopbl BEIOJHAIOTCS € ABYMS YPOBHSMH M3OJISILIUU: «a» WIH
«6» o 'OCT 15163-96.

CoBpemeHnHbIe TpaHcpopMaToOpbl Ha HampsukeHue 10 35 kB umeror kak
MPaBUJIO JIUTYIO (KOMIAyHAHYI0) u3oisuuio (puc. 4.1, 4.2). TpanchopmaTopsl ¢
TBEPAOW M30JSIMEN HE TPEOYIOT CIENHUATbHOTO OOCITYKMBAHHUS U MOTYT yCTa-
HABJIUBATHCA B JIIOOOM IMOJIOKEHUH, SIBISIOTCS MOKAPOOE30MaCHBIMH.

O6motku TpanchopmaropoB 110 kB u Beille BMecTe ¢ cepleYHUKOM
MOMEIIAIOTCS B KOXKYX 3aIOJTHEHHBIHN AIEKTPOTEXHUUECKUM MACIIOM WU JPYTUM
KUJKUM JUAJIEKTPUKOM. B Hacrosiiee BpeMsi OCBOEH BBINYCK H3MEPUTENIbHBIX
TpaHchOpMAaTOPOB € 3JIErazoBoi uzomsiuuei (puc. 4.3, 4.4).

[lepBuynas oOMOTKa TpaHchopmaTopa TOKa BKIIOYAETCA B dJIEKTpUYe-
CKYIO IIEIb MOCJIeIOBATENBHO (B pacceuky TOKOIMPOBOJIA), a BTOPUYHAS 3aMbIKa-
€TCsl Ha HEKOTOPYIO Harpy3ky (M3MepuTeabHble MPUOOpHI U pele), obecrneunBas
B HEl TOK, MPONOPLUUOHANBHBIA TOKY B mepBUYHONM oOMoTke. B TT BbicOKOTO
HaIpsDKeHUs] MepBUYHAs OOMOTKa HM30JIMPOBAaHA OT BTOPUYHON (OT 3eMJIM) Ha
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noyiHoe pabouee HanpspkeHue. OIUMH KOHEI] BTOPUYHOM 0OMOTKH OOBIYHO 3a3eM-
nsiercst. [loaromy oHa uMeeT moTeHIMal, OJIM3KUIA K MOTEHLIUATY 3€MJIH.

W3meputensHble TpaHchOpMaTOphl TOKa Ha HampsikeHue 10 35 kB BbI-
MyCKAaIOTCs MPOXOJAHOTO TUNA (MCMONB3YIOTCA B KAYECTBE BBOAOB MJIM HM30JISITO-
poB, pazaenstomux otceku mkapa KPY) u omopHoro tumna, yctaHaBIMBaeMble
Ha ONOPHOM MJIOCKOCTH.

N3meputensHble TpaHC(HOPMATOPBl TOKA Pa3IMYaIOTCS MO YHUCTY KO3(]-
¢uLreHToB TpaHchoOpMaUU - C OAHUM KO3(PPHUIUEHTOM, C HECKOJIBKUMU KO-
¢unreHTaMu TpaHc@opMaluy, MOJy4aeMbIMU U3MEHEHHEM YHUCJIa BUTKOB Iep-
BUYHON M BTOPUYHON OOMOTKH WJIM 00€uX OOMOTOK, JIMOO MPUMEHEHUEM He-
CKOJIbKUX BTOPUYHBIX OOMOTOK C pa3jIMYHBIM YHUCIOM BUTKOB, COOTBETCTBYIO-
LIUX Pa3JIMYHbIM HOMUHAIBHBIM TOKaM.

TpancdopmaTtops! Toka B stuerikax Ha 110 u 220 kB ycranaBnuBaiorcs B
sanemenTax KPYD, 3amonHeHHBIX 35iera3oM, Mo 00€ CTOPOHBI AJIETAa30BOI'0 BbI-
Kirouatess, T.e. mo ABa TT Ha kaxnpiid nomoc siueriku KPYD. IlepBuunoii 00-
MOTKOK TT chayXUT TOKOBENYHIMI CTEPKEHB, KOHIIBI KOTOPOrO BXOAST B pPO3e-
TOYHbIE KOHTAKThbI AJIEMEHTOB IOJItoca, coenunstonuxcsa ¢ TT. B kaxgom TT
UMEIOTCS 10 JIB€ BTOPUYHBIE OOMOTKH, KOTOPbI€ UMEIOT HECKOJIbKO OTBETBIIE-
HUM, MO3BOJISIONIUX IMOJY4YUTh BTOPUYHBIM TOK | A mpu Tpex 3HAYEHHUSX Mep-
BUYHOTO TOKa. KOHIIbI BTOPUYHBIX OOMOTOK BBIBE/ICHBI HA KOHTAKTHBIE 3a5KUMBbI.
MarnautornpoBonabl TT co BTOpUYHBIMH OOMOTKaMHU PaCIOJIOAKEHBI BHYTPH Tep-
METUYHOU METAJNTMYECKOM 00O0JIOUKHU U 3aKPBIThl SKPAHOM, KOTOPBIH AJIeKTpHUUe-
cku coequHeH ¢ obonoukoil. [lonocts TT 3anonusieTcs s1era3oM 0IHOBPEMEHHO
¢ sauerikoit KPYD. Dnera3 B TT saBnsercs n3onupyromen cperoi Mexay nepBud-
HOU 1 BTopuuHOi oOmoTkamu TT.

HN3mepurenbHble TPaHC(POPMATOPHI TOKA
TpanchopmaTopsl TOKa NMpeHAa3HAYEHBI JJIs TIepeadyn CUTHAIa U3MEPHU-
TEJTBHBIM MpHOOpaM M YCTPOMCTBAM 3aIlUTHl U YIPABJICHUS, a TAKXKE JJIsI U30JIU-
POBaHUS IETe BTOPUYHBIX COCTMHEHUHN OT BHICOKOTO HAMPSIKEHUS B KOMIUICKT-
HBIX pacHpeleIUTENbHBIX YCTPOMCTBAX MEPEMEHHOI0 TOKAa Ha KJIACcC HampsixKe-
Hus 1o 1150 xB.
TpancdhopmaTopbl TOKa XapaKTePU3yIOTCS:
- HOMUHaJIbHBIM TIEPBUYHBIM TOKOM [1HOM;
- HOMUHaQJIbHBIM BTOPUYHBIM TOKOM [2HOM, (MpuHUMaeTcs paBHbIM 5(1) A;
- ko3pdurmentom tpanchopmaiuu K = l1Hom/I2HOM (OTHOIIEHHEM HOMHHAIb-
HOTO MEPBUYHOI0 TOKa K HOMUHAJILHOMY BTOPUYHOMY TOKY);
- TokoBoi norpemtHocThio J| = (12K -I1) * 100/11 (B npouieHTax);
- YIJIOBOM MOTPEIIHOCTHIO (B MUHYTAX).
- KJIACCOM TOYHOCTH (COOTBETCTBYET IpeiesibHOM TokoBoi norpemHocTd TT npu
MIEPBUYHOM TOKE, paBHOM 1—1,2 [HOM.);
Harpy3ka TT - 310 monHOE€ CONMPOTHMBIEHHUE BHEMIHEW LEnu Zp, BbIpa-
KEHHOE B OMax, WU MOIIHOCTh, BBIPAKEHHAs B BOJIbT-aMIIEpPax ¢ yKa3aHUEM KO-
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s urrenta MomHOCTH cosp. COMPOTUBIICHUS Ty M Xy B TOM Ccllydae IpeacTaB-
JISIIOT COOOM COMPOTHURIICHUE TTPUOOPOB, MPOBOJOB, KOHTAKTHBIX IEPEXO/I0B.

[Tox HomuHanbHOM Harpy3kou TT Z2 moHUMAIOT HAarpy3Ky, Ipyu KOTOPOU
MOTPEIIHOCTH HE BBIXOJAT 3a IMpeJelibl, yCTaHOBJICHHBIE ISl TpaHC(HOPMATOpPOB
JAHHOTO KJacca TOYHOCTU. 3HAY€HUE ZuoM MPUBOIUTCS B 3aBOJCKUX HMHCTPYK-
musax Ha TT.

DnekTpoauHaMuyeckas ctokocth TT Xapakrepu3yercss HOMUHAIbHBIM
TOKOM JUHAMHUYECKON CTOMKOCTH lyn.

Tepmuueckass croukocth TT ompenenseTrcss HOMUHAIBHBIM TOKOM Tep-
MHUYECKOM CTOMKOCTH IT U TOMYyCTUMBIM BPEMEHEM JIEMCTBUS TOKA TEPMUUYECKOMN
CTOMKOCTH tr.

[TpOMBINIIEHHOCTHIO TIPOU3BOJATCS JIMTHIE WU3MEPHUTENbHBIE TpaHCPOp-
MaTophsl Toka 6-35 kB onopHoro u npoxoaHoro tumna (puc. 4.1).

TpanchopmaTopbl W3TOTABIMBAIOTCS C IBYMSI, TPEMsI U YETHIPbMSI BTO-
pUYHBIMH 00MOTKaMHu ¢ kiaccom TouHoctu 0,5; 0,5S; 0,2; 0,2S, a Takxke
C Pa3IMYHBIMU kod(punuenTamu  TpaHchopMmalMu  Ha U3MEPUTEIBHBIX
U 3alIUTHBIX ~ OOMOTKax, B cooTHomeHuu 1:2, 1:3, ¢ OepexIouYeHuM
0 MIEPBUYHON OOMOTKE.

TpanchopmaTopsl U3rOTABIUBAIOTCS C PA3IUYHOM BEITMUYMHOM BTOPUY-
HOI Harpy3ku, 4To 1mo3BoJjsieT odecneuuts TpeboBanue 'OCT-7746 pasznen 6,4.

TpanchopmaTopsl UMEIOT MPO3PAYHYIO 3aAIIUTHYIO IUIACTMACCOBYIO
KPBIIIKY, MPeIHa3HAYCHHYIO JJISl 3aKPBITHS U TNIOMOUPOBAHUS BHIBOJIOB U3MEPU-
TEILHOM OOMOTKH.

OaHMM U3 ONPEACNAIONINX MMAPAMETPOB SABISAECTCS YPOBEHb UYAaCTUYHBIX
paspsnoB (UP) uzonsuuu nepBuuHor 00OMOTKH. TpanchopmaTopbl TOKa UMEIOT
ypoBenb YP ne Oonee 5 nKn npu Hanpspkenun 7,62 kB, a ucnbiTaTeIbHOE Ha-
npsbkeHue coctapisieT 42 kB, kak 115 hapdopoBoit n30IAIHH.
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Puc. 4.1

N3meputenbabie TpaHCchOpMATOPHI
TOKA C JUTOH M30JIAIIMEH Ha Ha-
npspkenue 1o 35 kB

TpancdopmMaTopbl TOKA HYJIEBOH IMOC/IE0BATEIbHOCTH.

Tpanchopmatop Toka HyneBod mocnenoBarenbHoctu (TTHII) mpenna-
3HAUYEH IS BBIJEJICHUSI CUTHAJIA IyTeM TpaHcpopMaluyd TOKOB HYJEBOU MOCIie-
J0BAaTEJIbHOCTH MPHU OJHO(DA3HBIX 3aMBIKAHUAX HA 3€MJIIO B CETSIX C U30JIMPOBAH-
HOM HelTpaibio (10 35 kB) a1t cxeM penieitHOM 3alTUThI.

Ocobennocteio coBpemeHHbix TTHII, BbimyckaeMbIx 3apyOeKHBIMU
MPOU3BOUTENSIMU SIBIISIETCSI HOPMUPOBAHHBIN M NEpEKI0YaeMblil (110 BTOPHUY-
HOM 00MOTKEe) K03 duimeHT Tpanchopmanuu KT.T win Haaudue HECKOJIBKUX
BTOPUUYHBIX 0OMOTOK pa3Horo kiacca (0,5; 5P) u paznuunoit momnoctu (5-10-15
BA), 4T0 103BOISET BBINOIHUTH TOUHYIO HACTPOUKY pEIeiHOM 3aIUThI.

TpancdopmaTopbl BBIITYCKAIOTCS B Pa3IMUHbIX FA0APUTHBIX UCIIOJIHEHHU-
ax (puc. 4.2), B TOM uucie AJis BBOAA HECKOJbKHX OJHOKUJIBHBIX KaOeneu u3
CHIMTOrO NMOJIM3THIIEHA ceueHueM 10 500 MM 2.

TTHII BeImyCcKarOTCS ¢ JIMTOW M3OJSALMEN U pacCUMTaHbl Ha pabouee Ha-
npskenue 1o 1 xB.
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Puc. 4.2

Tpanchopmaro-
pBI TOKAa HYJIEBOU
MIOCJIE/IOBATENb-

HOCTH cepuun
KOKM (ABB)

TpancdopMaTopbl TOKA € 3J1€ra30Boi U30/IAIHEH

TpanchopmaTopsl TOKa C 3Jera3oBOM H3OJSLMEH MpeaHasHAYEHBI IS
HapYHOW YCTAaHOBKH B YCIIOBUSIX YMEPEHHOT'O U XOJIOJIHOTO KJIMMATa.

TT (puc. 4.3) cocTOUT M3 METAIIUYECKOr0 OCHOBaHUs, (paphopoBoro
OTIOPHOTO M30JIATOpPa U TOJOBHOM YacTH. B OCHOBaHMM pacIioiokeHa KOpoOKa
BBIBOJIOB BTOPUYHBIX 0OMOTOK, KOHTAKTHBIN JEHCUMETpP, HAITOJTHUTEIbHBIN KJla-
MaH U MPETOXPAHUTEIIFHOE YCTPOMUCTBO JUJIsS 3aIUThI OT CKAYKOOOpPa3HOTO IO-
BBILLICHUS JIaBJICHUS BHYTPH anmnapara.

N3onsatop BBITIONHSETCS M3 BBICOKOMpPOUYHOTo (apdopa, BOZMOKHO HC-
MoJIb30BaHue BMecTO dapdhopa KpeMHUNH-OPraHUUECKON PEe3NHBI apMHUPOBAHHOMN
CTEKJIOBOJIOKHOM.

['osioBHAs yacTh OTIIMTA U3 CHEUUAIBHOTO JIETKOTO CILJIaBa, B KOTOPOM
MOJTHOCTBIO OTCYTCTBYIOT MOPKI, YTO 00ECIICUUBAET XOpOIliee YIJIOTHEHUE dJiera-
3a. OHa COACPKUT: KaHaJ MEePBUYHBIX OOMOTOK C IIMHAMHU, TOPOUIAJIbHBIC CEp-
JICYHUKH, BTOPUYHBIC OOMOTKH PAaBHOMEPHO pacrpee€HHbIE BOKPYT CepeUHU-
KOB, BHYTPEHHHME SKpaHbl, MPEAHA3HAYECHHBIE JJI1 ONTUMH3AIUU MPOJOJIHHOTO
pacnpenesneHus IEKTPUIEeCKoro nojiga. Ha moBepXHOCTH TOJIOBHOM YacTu pacmo-
JI0KEHBI BHEIITHUE IINHBI.

KoHTposib ypOBHS AaBIEHHS OCYLIECTBISETCS MPU TOMOIIY IEHCUMETPA,
CHA0XEHHOTO CUTHAIM3UPYIOIUMHU U OTKJIOYAIOIIMMU KOHTaKTaMHu, cpabdaThl-
BAIOIIUMU MIPY CHUKECHHUU U TIOBBIIICHUH JIaBJICHUA.

TpanchopmaTopsl ¢ 371€ra30BOM H3OJAIMEH XapaKTEPU3YETCs OTCYTCT-
BUEM YAaCTHUYHBIX Pa3psoB, IPOCTHI B AKCIUTyaTallMk M 00J1aat0T MOBBIIIICHHON
HAJEKHOCTBIO.
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Puc. 4.3

Tpancopmatop Toka TI'D
110 kB ¢ anera3oBoil u3ous-
nueit OAO BO "Dnekrpoar-
napar"

Tabnuua 4.1. OcHOBHBIE TEXHUYECKUE XaPAKTEPUCTUKH JIEra30BbIX TpaHCHOp-
mMatopoB Toka cepun TI'D-110 u TT'D-220

ITapamerp TI'®-110 TIr' ®-220
HomunuaneHOE Hanpsokenue, kB 110 220
HomuHanpHbI nepBUYHBIN TOK, A 100- 2000 600-3000
HoMuHaneHbIM BTOPUYHBIN TOK, A lusd
KonunuecTBo BTOpUYHBIX OOMOTOK:
- it u3MepeHuu ki.0,2 1
- 151 3auThl Ki1.10P 3 niu 4
Koadpunuent 6e3onacHoctu npudopoB 5
VY aenpHas AMHA MyTU yTedyku, cM/KB 2,25
Hwxuuii nmpenen n30bITOYHOTO TaBIICHUS 0.1% 0.95
snerasa mpu 20 °C, MITa, (krc/cm?) ’ ’
VYTeuka dierasa B 1o, % OT Macchl 1
Macca, Kr 630 850
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TpancdopMaTopbl TOKA € 3J1€ra30Boi U301 HEH
cepun TG (3AO ABb YOTM)

TpancdopmaTtopsr Toka tThuna TG sBIsSItOTCA pa3BUTHEM TpaHc(opmaTo-
poB tuna T 145- 420, KOTOpbIE BBINYCKAINUCh B TEUEHUE JJIUTEIBHOIO MEPHUOJA.
B HOBOH KOHCTPYKLMH ObUIM COXPAaHEHbI apXUTEKTYpa, SJEKTPOMArHUTHAS CHC-
TeMa M CHoco0 MepekiodyeHus: koddduimenta tpanchopmaium, a BMecTo 0y-
MaKHO-MAaCIIIHOW M3osuuu npuMmeHeH anera3d. 3A0 Abb YOTM Beimyckaer
TpaHchopmatopsl Toka TG 145 TG 170 TG 245 TG 420 TG 500.

Tabnuua 4.2. Texunueckue xapakrepucTuku Tpanchopmaropo TG 145

IMapamertp 3HayeHHe mapamMeTpa
1. HomMuHaJIBHOE HalpsiKEHUe 110 xB
2. MakcumanbHoe pabodee HanpsHKCHHE 126 xB
5. O6mas macca 580 kr
B T.4. Macca 3Jierasa:
ucroaHenue Y1 4,5 kr
ucroHenune XJI1 2,7 kr
6. HoMuHanbHbBIN TEPBUYHBINA TOK [A] 300, 400, 500, 600, 750, 800, 1000, 1200,
1500, 2000, 3000
7. Tepmuueckas ycronuuBocThb 1/3 cek. [KA] 31,5/ 20
8. lunamuueckast ycTOWIMBOCTD [KA | 80
9. HoMuHaNIBbHBIN BTOPUYHBIN TOK Il Amwm S A
10. KosninuectBo 00OMOTOK 1-5
- U3MEPUTEIBHBIX 1-3
- JUISI 3aI0UATHI 14
13. Pabouee naBnenue raza npu 20°C, Mlla 0,38

HN3mepurenbHbie TpaHCHOPMATOPHI HANIPSIAKEHU S

[lepBuynas oOMOTKa TpaHCPOPMATOPOB HAMPSIKEHUST BKIIOYAETCS B
LEeMb BBICOKOTO HAINpPSHKEHUS MapajiedbHO, OHA U30JUPYETCS OT BTOPUYHOM 00-
MOTKHM COOTBETCTBEHHO KJIACCY HAIIPsDKEHMs YCTAaHOBKM Ha MOJHOE pabouee Ha-
npsbkenue. s 6e3omacHOCTH 0OCTY>KUBAHUS OJWH BBIBOJ BTOPUYHON OOMOTKH
obs3arenbHO 3azemursiercs. Takum oOpasoM, TH wu3onmpyeT u3meputesbHbIE
npuOOpHL U pelie OT LIETH BHICOKOTO HAMPSKEHUS U JellaeT 0€30MacHbIM MX 00-
cinyxuBaHue. OObIYHO 3a HOMHHAJIBHOE BTOPUYHOE HANPSIKEHUE MPUHATO Ha-
npsoxenne 100
uiu 100 /1.73B. D10 no3BossieT A U3MEpeHus J1I000Tr0 BHICOKOTO HAIPSHKEHUS
MPUMEHSTH OJTHU U T€ e CTaHAAPTHBIE peJie 3alUThl, U3MEPUTENbHbIE IPUOOPHI,
puOOpHl ABTOMATUKH U CUTHAIU3ALIUH.

[lepBuynas oOMoTka TH mMokeT uMeTh OMH WU 00a BHIBOJHBIX KOHIIA
M30JIMPOBAHHBIMHU OT 3€MJIM Ha IIOJHOE pabodee HampspkeHue. B atom ciyuae
Jpyroi BHIBOJHOW KOHEIl IEPBUYHON OOMOTKH 3a3€MIISIETCSI.
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KonctpyktuBao TH noapasznenstot:
- 110 YKHCIy OOMOTOK - IBYX WJIM TPEXOOMOTOUYHBIE;
- 110 yKciy ¢a3 - 0IHO WK Tpex(paszHbIe;
- TI0 BUJY U30JISIUU - CyxHe (C JUTOU U30Js1uel), MacisiHble, C Ta30BOM M30J1s-
MUEH.
TpancdopmaTopbl HAPSHKEHUS XapaKTePU3YIOTCS:
- HoMrHanbHBIM NIEpBUYHBIM HaNpskeHUEM - UTHOM;
- HauGonbmum pabounm HampspkeHuem — Umax;

- HomMuHaapHBIM BTOPHUYHBIM HAIIPSAKCHUCM — UZHOM;

(HoMuHanbHBIE HANPSHKEHUSI OCHOBHBIX BTOPUYHBIX 0OMOTOK J0KHBI 06T 100 B 114 oHO-
¢da3ubix TH, Bkiroyaembix Ha HanpsbkeHue Mexay ¢azamu, u 100/1.73 ms ongHodasueix TH,
BKJIFOUAEMBIX Ha HaNpshKeHUE MEKIy (a3oi u 3emieit);

- HomuHanpHOM Harpy3kom - S2HOM;

(Harpy3koi, mpu KoTopo# morpemHoctd TH He BBIXOIAT 3a mpeaesnbl, YCTaHOBJICHHBIC IS
JAHHOTO KJIacCa TOYHOCTH).

TpancdopmaTtopsl HanpsixeHusi, npuMmensembie B KPY nanpsbxenuem a0
10 kB, npegHa3HavyeHbl I BKIOUYEHUS B 3JIEKTPUUECKUE CETH C U30JIMPOBAHHOMN
HEWTpanpto, a Ha HanpsokeHue 110 kB u BeIlIe - 1715 ceTeld ¢ 3a36MJICHHON HEM-
TPAJIBIO.

O603nauenust TH copepxat OyKBEHHYIO 4acTb, B KOTOPOH OYKBbI O3Ha-
yatoT: H - Tpancdopmartop nHanpsoxkenus: O - ogHodaszubii; T - Tpexdaznbiit; C -
C €CTECTBEHHBIM BO3AYIIHBIM OXJaxaeHueM (cyxoi); JI - ¢ autol uzomsueit; I’
- C ra3oBoM u3osAnMe; M - ¢ eCTECTBEHHBIM MAaCIIIHBIM OXJaxxacHueM; O - B
bapdopoBoit MOKPHILIKE; 3-€ 3a36MJICHHBIM BBIBOIOM MepBUYHON 00MOTKH; U - €
OOMOTKOM 1711 KOHTpoJIst n3oisiuuu. Lludposas yacTh B OOJBIIMHCTBE ClIy4acB
O3HAuaeT: MEePBOE YUCIO - KJIACC HAIPSHKEHUs, BTOPOE (€CJIM €CTh) - TOf paspa-
6otku. B cepum nuteix TpanchopmaropoB (Hampumep, HOJI-08-6) mnepsas
rpynna mudp (08) o3HayaeT NMOpsAKOBLIN HOMEp WM MHU(P pa3pabOTKH, a BTO-
pas - kjacc HampspkeHus. bykBa (mim OykBbl) M Ludpa B KOHIIE 0003HAYAIOT
KJIINMAaTU4YE€CKOE UCTIOJHEHNE U KaTETOPHIO Pa3MEIICHUS.

NzroraBnmuBaercas TH B ucnonnenunn Y wnnu T kareropuum 2 mo 'OCT
15150- 69 u npennazHaueH ajisg pabOThl B CIENYIOUIMX YCJIOBHSIX: BBICOTA HaJ
ypoBHeM Mops He Oosiee 1000 M, TeMniepaTypa OKpyX arouiel cpebl AJIg UCIOJI-
HeHus Y ot -45° C po +45° C, nns ucniondenus T ot -10° C mo +55°C.

TpancdopmaTopbl HaNPsHKEHUS € IUTON U30JIALMENH HA HaNpsKeHUe oT 3
10 35 kB (puc.4.4) u3rotaBiuBarOTCsA C BOZMOXHOM (MpU HEOOXOJUMOCTH) yCTa-
HOBKOW Ha HUX 3alIUTHBIX MPEIOXPAHUTENBHBIX YCTPOICTB.
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Puc. 4.4

N3meputenbabie Tpanchopmaro-
PBI HAIIPSDKEHMS C JINTON U30J151-
nMei Ha HanpspkeHue 10 35 kB

TpancdopMaTopbl HANIPSZKEHUS € 3J1€ra30BOM U30JIsILMel

Hogoii pazpabdortkoit Unxeneprnoro llentpa 3A0 «2Onepromam (Exare-
PUHOYPT)-Y pIdIEKTPOTSIKMAIID) SIBJSETCS AJIETa30BbIM TpaHCchOpMaToOp Harpsi-
xenus Tuna 3HI-110 na kinacc Hanpsikenus 110 kB (puc.4.5).

TH npenna3zHaueH ajisi pabOThl B AJIEKTPUUECKUX CETSIX MEPEMEHHOTO
toka 50 't ¢ 3 hexTUBHO 3a3eMIICHHON HEUTPAIbIO HAa OTKPBITHIX U 3aKPBITHIX
pacnpeeuTENbHbIX YCTPOMCTBAX; TEMIIEpaTypa OKPYXAIOUIEro BO3AyXa MpH
sKcIuTyatanuu Tpancdopmartopon ot +40° C mo -55° C.

TpancdhopmaTopsl npeaHa3HAYEHBI IS TIepeadl CUTHaAIa U3MEPUTENhb-
HOM MH(poOpMaIuu npudopaM MU3MEpPEHUs], YCTPOUCTBAM 3allUThI, CUTHATU3AINU
Y yIpaBIICHUS.
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[Ipu pazpaboTke TpaHchopmaTopa ObUTH YYTEHBI HOBEUIINE JOCTHKEHUS
B ATOW 00JIACTH HE TOJILKO POCCUICKON, HO U MUPOBOI MPOMBINIIEHHOCTH. [lo-
no0OHas TEXHUKA BIIEPBbIE OCBOCHA POCCUICKUM MPEAIPUSITHEM.

Puc. 4.5

BBICOKOBOJIBTHBIN 3J1€Ta30BBINI
TpanchopMaTop HaMPSHKSHUS
3HI-110

3A0 «3Juepromai (ExarepunOypr)-
YpananekTpoTsKMan»

OcHoBHbIE 0co0eHHOCTH TPpaHCc(opmaTopa Hanpskenus 3HI'-110
1) TpancdhopmaTop B3pBIBO- U MOXKApPOOE30MACEH, TaAK KaK B KaueCTBE TJIaBHOMN
M30JISIUU IPUMEHSIOTCS MHEPTHBIM HETOPIOUMIA a3 UM CMECh Ta30B.
2) Kaxnaelii Tpancpopmarop ocHaiieH 3¢G()EeKTUBHO NEHWCTBYIOIIMM B3pPbIBO3a-
IIUTHBIM YCTPOMCTBOM (MeMOpaHOil), UCKIIIOYAIONIUM B3PBIB TpaHc(opmaropa
Jake MpU KOPOTKOM BHYTPEHHEM 3aMbIKAHHH.
3) Huskuii ypoBeHb yTedeK H30JUpYyromiero raza — He 6osee 0,5% ot obmiei
Macchl B roJl. JlaHHBIN MOKa3aTeNlb OCTUTaeTcsl Oyiaroapsi CiaeayloluM KOHCT-
PYKTOPCKUM PEIICHUSIM
- BO BCEX YIUIOTHSEMBIX COEIMHEHUSIX MPUMEHEHbI CABOCHHbIC YIJIOTHEHUS U3
CHEIHUATBHOIO MOJIMMEPHOIO MaTepuana, KOTOPbId, B OTIWYHE OT PE3UHBI, HE-
YYBCTBUTEJICH K BO3JCHCTBUIO HU3KUX TEMIIEpaTyp U MPAKTUYECKU HE TOJIBEP-
KEH CTapEHUIO;
- TOBBIIICHHAS] HAJIEKHOCTh Y3JIOB YIUIOTHEHHUS BBIBOJOB BTOPUYHBIX OOMOTOK
o0OecreynBaeTcss MHOIOYPOBHEBBIM JAaOMPUHTHBIM YIUIOTHEHHEM. MHOTOKpat-
HbI€ MCTBITAHUS B KaMepax X0J0Jla U HAKOIJICHHBIN OMbBIT KCIUTyaTalluu U3Jie-
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JUI C AaHAJIOTUYHBIMU YIUIOTHEHUSIMHU MOATBEPAWINA UX MOJIHYI0 T€PMETUYHOCTb,
B TOM YHCJIE U MIPU IKCTPEMAIBHO HU3KUX TEMIEPATYpPaxX OKPYKAIOIIETO BO3/IY-
Xa;

- aJIFOMUHHUEBBIE Ta30ILUIOTHBIE KOPIyca M3rOTaBIMBAKOTCA METOJIOM BBICOKOKA-
YECTBEHHOW CBAapKHU Ha CIELHAIM3UPOBAHHOM IPEANPHUITUU C UCIOJIB30BAHUEM
CaMbIX COBPEMEHHBIX METOJIOB KOHTPOJISI FTEPMETUYHOCTH.

4) Bpicokuil Kjacc TOYHOCTU BTOPUYHOM oOMOTKM i ydeta — 0,2. EcTh BO3-
MO>XHOCTb M3TOTOBJEHHUS TpaHchopMaropa C TpeMsi BTOPUYHBIMU OOMOTKAMM:
OlHA — JJISl TIOAKJIIOUEHHUS LENEel ydeTa, BTOpas — I MOACOEAUHEHHUs Lienen
MU3MEPEHUS, 3aIUTHl U YIIPABIEHHUS, TPEThS — JI LENEH 3alUThl OT 3aMbIKaHUS
Ha 3eMJIIO.

5) Beicokasi HafeXHOCTh pabOThl TpaHchopmaTopa Onarogaps MPUMEHEHUIO ca-
MBbIX HaJIeKHBIX Ha CETOAHSIIHUMI 1€Hb 0CO00 OTBETCTBEHHBIX KOMIUIEKTYIOIINX,
a TaKK€ OTCYTCTBHIO BHYTPEHHEN TBEPAOW M3OJSALMM, YTO UCKIHOYAET BO3ZHUK-
HOBEHHE YAaCTUYHBIX Pa3psAN0B U MO3BOJSIET HE MPOBOAUTH MEPUOTUYECKUE TIPO-
BEPKH M UCIBITAHUSA U30JISIHUU B TCUCHHE JJINTEIILHOTO BPEMEHHU.

6) Bo3MOXHOCTh IMJIOMOHMpPOBAaHUS BHIBOJOB BTOPHUYHON OOMOTKHM [Jisi yyeTa
ANEKTPOIHEPTUM TO3BOJISIET NPEAOTBPATUTh HECAHKIMOHUPOBAHHBIM JOCTYN K
LETSIM y4eTa.

7) Tpanchopmarop mpakTuyecku HeoOcHykuBaembiid. [IpuMeHenne 3era3zoBoi
M30JISIUU C HU3KUM YPOBHEM YTEUEK, a TAK)K€ HAJIEKHBIX, C OOJIBIIUM CPOKOM
CIIy’)KObl KOMIUIEKTYIOIUX, MPAKTUYECKH MCKIIOYAeT HEOOXOJUMOCTh perja-
MEHTHBIX pabOT M oOecreynBaeT dKCIUTyaTaluio 0e3 00CIy)KUBaHUS TPU CPEJl-
HEM cpoke ciry>kO0bI 40 Jer.

TpancdopmaTopsl HamnpsbkeHHus cooTBeTCTBYIOT TpeOoBanusm ['OCT
1983-2001, MBK 60044-2. Tpancopmatopsl Takke cepTUGUIIMPOBAHBI HAa CO-
OTBETCTBUE TPEOOBAHUSIM OE30MACHOCTH U MPOILIU UCIIBITAHUS HAa YTBEPKIACHUS
THUIIA CPEJICTB U3MEPEHHIA.

TpanchopmaTopsl U3MepUTEIbLHbIe KOMOMHUPOBAHHbBIE

B nacTosiee Bpems BenynuMu pupMaMu OCBOEH BBITYCK KOMOMHHUPO-
BaHHBIX U3MEPUTEIBHBIX TpaHcPopMaTopoB Ha HanpsykeHue 110 kB u Bhie.

KoHcTpykinss KOMOMHHPOBAHHOTO H3MEPUTEIBLHOIO TpaHchopmaTopa
MIPECTAaBISACT CO00M METAITMYECKOE OCHOBAHHE C KJIEeMMaMU BTOPUYHBIX IIETIEH,
Ha KOTOPOM YCTAHOBJIEH OIOPHBIA H30JATOp. B 00miem kopryce pa3MerieHbl
TpancopmMarop Toka u TpanchopmaTop HanpspkeHus (puc.4.6), 4TO 3HAYUTEIb-
HO COKpAIllaeT IUIOLIaAb PacCIpelesIMTENIbHOIO yCTporucTBa. B kauecTBe u307s-
MU B TpaHCPoOpMaTOpax MPUMEHEHO IEKTPOU3OISAIIUMOHHOE MACIIO.
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Puc. 4.6

W3mepuTenbHbI KOMOMHUPOBAHHBII
tpancpopmatop 110 kB

10-
11-

12-
13-
14-

15-

Kppiika

Mertannnueckue cuiabGOHbBI A5
KOMITIEHCauu o0beMa Macia
BepxHuii Ko)KyX U3 JINCTOBOTO
QTIOMHUHUS

WNunukatop ypoBHs Macia
[lepBuuHbIE IOICOETUHEHUS
Kppiika nepsuyHOro0 nojacoe-
JTMHEHUS

[lepBuunas 0OMOTKa

Koxyx ¢ cepaedHuKOM U BTO-
pUYHON 0OMOTKOM

Tpyb6a ¢ BTOpHUHBIMHU TOKOTIPO-
BOJIaMU

Brynka konzneHncaropa
Oukcupyronuit pranen Gapdo-
POBOTO HU30JTOpA
®dapdopoBblil U30JIATOP
HanosnaeHnoe macio

biiok 3axuMoOB BTOpHYHO# 00-
MOTKHU

CpemHas KpbllIKa OJI0Ka 3aKu-
MOB BTOPUYHON OOMOTKH



Tabnuua 4.3. OcHOBHBIE TEXHUYECKHE MTapaMeTpbl TpaHCcPopMaTopa U3MEpH-
TEJIBLHOTO KOMOMHUPOBAHHOTO

HaumeHoBaHue mapamerpa

3HaueHne mapamMerpa

1. HoMuHasibHOE HANIPSIKEHHUE

110 xB

2. MakcumanpHOe paboyee HallpsiKeHHe

123 xB

3. YacroTa

50T

4. VcnipITaTenbHOE HAPSKEHUE

1,2/50 ps 550 kB

5. OOmras macca

450 kr

TpancdopmaTtop Toka

6. IlepBuunblii TOK [A] —
TepMUYECKasi yCTOWIMBOCTH 1 cek. [KA] — au-
HaMH4YeCKasi yCTOUYHUBOCTD [KA|

50 - 3000
20 —-40 - 60;
50 - 100

7. BropuuHsIil TOK

1Anm S A

8. KoanuectBO 00MOTOK
- I/I3MCpI/ITCJ'[BHBIX
- JJIS 3allIUTHI

1-5
1-3
14

9. ITapameTpbl H3MEPUTEITHHBIX OOMOTOK

MOIIIHOCTE 2,5—60 BA
knacc Tounoctu 0,2 nm 0,5

10. [TapameTpsl peneitHbIX 0OMOTOK

MOIITHOCTE - 25-90 BA
kjacc Toudoctd SP wim 10P

TpanchopmaTop HanpsKeHHs
11. KosnnuectBo 00OMOTOK
- U3MEPUTEIIbHBIX
- JUISl 3QIUTHI

»—Tr—
W W N

12. ITapameTpsl U3MEPUTENBLHBIX 0OMOTOK
- BTOPUYHOE HaIPsHKEHUE
- MOIIHOCTh
- KJIACC TOYHOCTH

100:3 Bumn 110:3 B
10200 BA
0,2;0,5;0.5S; 3P

13. [TapameTpsI peneitHbIX 0OMOTOK
- BTOPHYHOE HAINPSHKCHHE
- MOIIIHOCTh
- KJIACC TOYHOCTH

100: 3 Buwmm 110: 3 B
25 BA wiu 50 BA
3P wim 6P
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5. Pazbepunurenu

Pazbenunurenu npeaHazHayeHbl 7151 BKIIOUYEHHUS U OTKIIIOUEHHS] 00eCcTo-
YEHHBIX YYaCTKOB DJIEKTPUUYECKUX IEneH, HaXOASIIMXCs MO HAapsHDKEHUEM, 3a-
3eMJICHUS OTKJIIOUEHHBIX YYaCTKOB IMPHU MOMOILIY CTAllMOHAPHBIX 3a3eMIIUTENEH.
PazbenMHUTENN TaKKe UCTIONB3YIOTCA M JJIs1 OTKIIOYEHUSI TOKOB XOJIOCTOTO X0/
TpaHcHOPMATOPOB U 3aPSIAHBIX TOKOB BO3AYIIHBIX U KaOEIbHBIX JIMHUM.

Cyl1iecTBEeHHOTO U3MEHEHUs KOHCTPYKIMM pa3belIUHUTENCH 3a mocien-
HUE HECKOJIBKO JIECATUIICTUN HE MPOM301LUI0. Pa3paboTKM BelMCh B OCHOBHOM B
00J1aCTH MOBBIIIECHUS HAJECKHOCTHU aIlapaToB.

OpHa W3 OCHOBHBIX MpPOOJIEM, CYIIECTBOBABIIMX B JHEProcucTeMax
CCCP — nonoMka OMOPHBIX M30JIATOPOB pa3beIMHUTENEH ObUIa pelleHa npume-
HEHUEM MUMIOPTHBIX (apPOpOBBIX U3OIATOPOB, 00JAJAIOIUX OOJIbIIEH MEXaHU-
YEeCKOM MPOYHOCTHIO YEM OTEUECTBEHHbBIC, U MEPEXO0JAOM HAa MCHOJIb30BAHHUE IO-
JUMEPHBIX U30JISITOPOB.

PaGoTbl MpOBOAMINCH TaK € IO YCOBEPIICHCTBOBAHHIO KOHTAKTHOM
CUCTEMBI, TIOBOPOTHBIX y3J10B, KOHCTPYKLHH TPUBOJIOB.

KoHcTpyKIusi cOBpeMeHHBbIX pa3beIuHuTe el

Pazbenunurenu 35-220 kB (puc 5.1) mpeacraBisieT coboi ABYXKOJIOH-
KOBBII ammapaT ¢ TMOBOPOTOM TJaBHBIX HOXKEH B TOPU3OHTAIBHOM TUIOCKOCTH.
PazpeuHUTEIN COCTOAT M3 TIaBHOW TOKOBEIYIIEH CUCTEMBI OTIOPHOM H3OJISIIUN
U Hecymiell pambl. KOHTakTHBIE HOXH pa3beAMHUTENCH HAa HOMUHAIBHBIC Ha-
npsokeHust 35 u 110 BBITIONIHEHBI W3 MEIHBIX IIMH, HOXKH Pa3beJIMHUTENCH Ha
HOMHHAJIbHOE HampsbkeHne 220 BBIMOIHEHBI U3 MEIHBIX TPyO. BBIBOIHBIC KOH-
TaKThI BBITIOJHEHBI C TIEPEXOJHBIMA KOHTAKTHBIMUA POJMKAMHU M TEPMETUYHO 3a-
KPBITBL. JTO obecredynBaeT CTaOUIbHOEC KOHTAKTHOE Ha)KaTHE B TEYCHUE BCETO
CpoKa CITy>KOBI ¥ HEOOIbIIINE YCUIIHSI OTICPUPOBAHUS Ha PYKOSTKE PYYHOTO MpH-
Boja. KoHTakTHpYyIOIue MOBEPXHOCTH Pa3beMHOTO M BHIBOJTHOTO KOHTAKTOB T10-
KPBITHI cepeOpomM. M309TOphl pa3beTUHUTENS BBIIOTHEHBI W3 BBICOKOTPOYHOTO
dbapdopa nnu nonmumepa.

Hecymias pama cOCTOUT M3 ABYX IIBEJIEPOB C YCTAHOBJICHHBIMU Ha HHUX
MOBOPOTHBIMH OCHOBaHUSIMU. B OCHOBaHMH MOBOPOTHOW KOJOHKH yYCTaHOBJICHBI
3aKpBITHIC TOANIMITHUKOBBIC Y3Jbl, HE TpeOyromme oOCTyKMBaHUS B TEUCHHUE
BCEr0 CPOKa IKCIUTyaTaIlH pPa3beINHUTEIIS.

3azeMunTeNH BBITIOJHEHBI M3 aTIOMUHUEBBIX TPYO, K KOTOPBIM 3aKpen-
JICHBI CTEXKKH (JTaMeNn) U3 OepHiUTMeBON OPOH3BI, KOTOPHIE TIPU BKJIFOUYEHUHU BPY-
0aroTcs B TNIACTHHYATHIC KOHTAKTHI Ha TJIABHBIX HOXaxX. KOHTYp 3a3emiieHus 3a-
MBIKaeTCs yepe3 TMOKUI TMPOBOTHUK, COCTUHSIONINI Bal 3236 MIIUTENICH U IOKOJb
BEYIIETO MOJTIOCa.
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Puc 5.1

[Tomroc pazsenunutens 110 kB

VYrpaBneHne pazbeIUHUTEISAMU U 3a3€MIIMTEIIIMU OCYILIECTBIISIETCS OT-
JENbHBIMUA PYYHBIMU MPUBOAAMHU WIM JIBUTATE€IbHBIMU NPHUBOJAMH (HAIpUMeEp
I[A-9YXJI1). IlpuBoga KOMIUIEKTYIOTCS YCTPOMCTBaMH Ha 0a3e reépKOHOB B3a-
MEH KOMMYyTUpYromuX ycTpoicTB tuna KCA n MOoAepHU3UPOBAHHON 3JIEKTPO-
MarHuTHoOU 610kupoBKoit Tumna 3b-1M.

JleTanu W y3Jbl pa3beIVMHUTENS UMEIOT CTOMKOE KOPPO3UOHHOE IMOKPbI-
THE TOPSYUM WIH TepMOIU(PHYy3MOHHBIM LIUKIOM.

Pazsennnurenu cepuu SGF (ABB-YJTM) nByXKOJIOHKOBBIE pa3be-
JTUHUTETN TOPU30HTAIBHO-TTIOBOPOTHOTO THUIIA MOT'YT OBITh IPUMEHEHBI Ha BBICO-
KOBOJIBTHBIX TOJICTAHIIUAX JI000Or0 TUIA, C HOMUHAJIBHBIM Hampsbkenuem 110,
150, 220, 330 u 500xB. OHu BbITyCKalOTCSI HA HOMUHAJIbHBIE TOKM OT 1600 mo
4000 A (B 3aBUCUMOCTH OT TuIa). [l 3a3eMJIeHUsI OTKIIFOUEHHBIX Y4aCTKOB Lie-
MU KKJbIM TOJI0C pa3beIMHUTENST MOKET 000PYAOBATHCS OAHUM WM ABYMS 3a-
3eMJISIOIIMMH HOXaMHU.

Hecymum snemMeHTOM pa3beIMHUTENS SIBISETCS cTalbHas pama. Ha Heit
pacmnosiaraloTcsi MOBOPOTHBIE OCHOBAHHUS 3aKPHITOM KOHCTPYKIMH, 3alIUIIEHHBIC
oT aTMOC(epHbIX Bo3AeHCTBUN. M30TOp ycTaHaBIMBAaEeTCs HA TUIUTY MOBOPOT-
HOro ocHoBaHuA. Ha BepxHUX (hilaHIaX M30JSTOPOB YCTAaHOBJIEHA TOKOBEAYIIAS
CUCTEMa, BBIIIOJIHEHHAs] B BHUJE JBYX TOKOMpoBoaoB (Puc.5.2) ¢ BBICOKOBOJIBT-
HBIMU BBIBOJIAMH.
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Puc.5.2. TokoBeaymas cucrema
KonTtakTHas cropoHa TOKOTIPOBO1a [TanbrieBast cTopoHa TOKOIIPOBOIA

Korna pazpennHuTeNns HAXOAUTCS B 3aMKHYTOM MOJIOXKEHUU, KOHTAKTHAS
IJIONIaJIKa PacIogaraeTcsi MeX1y KOHTAaKTHBIMU nanbuamu. [IpoxoxkaeHue Toka
yepe3 3alUIIEHHbIC OT BHEIIHUX BO3JCHCTBUN BpalllalONIMecs] KOHTAKTHBIE BbI-
Boabl (Puc. 5.3) ocymiecTBisieTcss MOCPECTBOM PO3ETOYHBIX KOHTAKTOB, YCTa-
HOBJICHHBIX BOKPYT JIBYX MEIHBIX CTEP)KHEH, MOKPHITHIX cepedpom. Takoii Bapu-
aHT J1aeT CBOOOAY B YCTaHOBKE, IMTOCKOJIBKY BHICOKOBOJBTHBIN BBIBOJ UMEET BO3-
MOXHOCTB Bpamarhcsi Ha 360° 1 oABOI IPOBOJIOB BO3MOXKEH B JIIOOOM HaIpaB-
JICHHUH.

TokoInpoBOI U3TOTOBJIEH B BUJE€ CBAPHOW aTlIOMUHUEBOU KOHCTPYKIIMH C
MHHUMAJIBHBIM KOJIMYECTBOM TOYEK, MOJABEPKECHHBIX KOPPO3UU M, KAK CIEICT-
BHE, HE MEHSIET CBOIO DJIEKTPONPOBOJHOCTh B TEUEHHUM BCETO CPOKa AKCILTyaTa-
LIUH.

Pa3begunuTenu Ha HoOMUHaIbHBIE HanpsokeHus: 150 kB u Boie 06opy-
IYIOTCS OJIOKUPOBOYHBIM YCTPOHMCTBOM, KOTOPOE B ClIydae MPOXOXKACHUS TOKOB
KOPOTKOTO 3aMbIKaHUS YJEPKUBAET TOKOMPOBOBI OT Pa3AeIeHUs B TPOJAOJIbHOM
HanpasiaeHUuu. OTKIOHEHHUE U30JATOPA, BOZHUKAIOUIEE BCIEICTBUE BO3/ICHCTBUS
CUJI TSPKEHHMSI MPOBOJIOB, MOYKHO JIETKO KOMIIEHCUPOBATH MYTEM PETYIUPOBKHU
IIMAJICK HAa TOBOPOTHBIX OCHOBaHUAX. [[OCKONIBKY pa3beAUHUTENN PACCUUTAHBI
Ha BBICOKME MEXAaHUYECKHE HATPY3KH Ha BBIBOJIbI, TO PETYJIUPOBKA ISl pa3beIn-
HUTEJeN Ha Kiacchl HanpsbkeHus 10 150 kB BkItounTeNnbHO OOBIYHO HE TpeOyeT-
csl.
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Puc.5.3.

KonurtakTHbIE BBIBOIbI

JIOTIOTHUTENTBHO MOXKET YCTaHABJIMBATHCS YCTPOUCTBO 3a3emiieHus (Puc.5.4),
COCTOSIIIIEE U3 3a3EMIIMTEINS], KOTOPBIM B OTKIIOUEHHOM IOJIOKEHUHM pacrojara-
€TCs BIOJIb PaMBl.

Puc. 5.4.

3azemnurens tuna TEC Ha pas3b-
eaunutene 110 kB.

Bo BKIHOYEHHOM MOJ0XEHHMU 3a3€MJIUTEIb CBOMM KOHTAKTHBIMM Malb-
HaM, BXOJAHUT B CHCINNICHUC C KOHTAKTOM, YCTAHOBJICHHOM Ha TOKOIIPOBOZAC. 3a-
3EMIIUTENb MOXKET OBITh YCTAaHOBJICH 00 Y OOHOT'O U3 TOKOIIPOBOOOB, 1100 y
000uX. yHI/IBCpCEUIBHOCTB KOHCTPYKIUH 3a3CMJIMTCIIAA ITO3BOJIICT MOHTHUPOBATH
€T0 HCIIOCPCACTBCHHO HAa MCECTC YCTAHOBKU PA3bCAUMHUTCIIA. 3a3eMIINTEIb TaKKe
MOJKET OBITH JIETKO MMOABCPIrHYT MOACPHU3AINN.
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