Урок 61-62. Защита синхронных генераторов. 
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Задание: изучить материал лекции составить конспект.
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3anuTy oT 3aMbBIKaHHN Ha 3eMJIIO C JedCTBHEM Ha CHrHaJ ycCTa-
HaBJHBAIOT Ha reHeparopax, pabotaiomiux B 6joKe ¢ TpaHcopMa-
TOPOM, C TOKOM 3aMbIKaHHS HA 3€MJII0 MEHblle 5 a H BHIIOJHSAIOT 110
cxeMe, H3o6paKeHHOA Ha pHc. 126.

Pese MakcuMaJbHOTO HanpsikeHus f1 Bkiwoyalor Ha TpaHcdopMa-
TOp HANpsSIKEHHs, YCTAHOBJIEHHBIH B HYJIEBOH TOUYKe reHeparopa HJIH
Ha 0OMOTKY TpaHchopMaTopa HamnpsikeHus (IO cxeme pHC. 73,2).

3auura JEHCTBYET Ha CHTHAJ yepe3 yKasaTesbHoe pejie ¥ C BbI-
nepxkoi Bpemedn 0,5 cek, ompenensiemoit pene B, npu mnosBie-
HUM 3aMbIKaHHA HA 3eMJI0 B JI00OH TOYKE TeHepaTOpPHOro Hamps-
XKeHus.

Hanpsxkenne cpabGaTbiBaHHsA peJsie HanpskKeHHs IpHHHMaeTcd
paBHbiM 10—15 8 11 OTCTPONKH OT HanpsixKeHHs HebGaJsaHca.

MakcumManbHass TOKOBAas 3allMTAa U 3allUHTA OT
neperpy3kKH. MakCUMa/bHYI0O TOKOBYIO 3alIHTy ¢ OJIOKHPOBKOH
MHHHMAaJbHOTO HaNpsAXeHHsA YCTaHABJAUBAIOT AJS 3al[UTHl reHepaTo-
Pa OT CBEPXTOKOB, BHI3BAHHBIX BHEIIHUMH KOPOTKHMH 3aMbIKaHHAMHU
(BBIMOMIHAETCS O cXxeMe Ha puc. 90).

Toxk cpabaTbiBaHHSI TOKOBBIX peJsie OTCTPauBaeTCs OT HOMHHAJb-
HOro ToKa reHeparopa (mo dbopmyanae 39):

l — kH]HOM
P bty
BT
roe ky=1,1-12.

Hanpsxenne cpabatbiBaHus pesie MHHHMAJbHOTO HalpsiKeHHS
npunuMaercsi paBHEIM (0,5+0,7) Uyonm.

Brigepkka BpeMeHH 3alllUThl MIPUHUMAETCS Ha OJHY-IBe CTYIEHH
OoJibllle BHIAEPKKH BpPeMEHH 3allHT TpaHcGOpMaTOPOB H JIMHHI,
OTXOJSAIIUX OT IIHH TFeHEepPaTOPHOTO HaIlpsKEeHHS.

B Hacrosimiee BpeMs NPHMEHSIIOTCA reHepaTopbl ¢ (GOpCHpPOBaH-
HbIM (MHTEHCHBHBIM) OXJIaXKJ€HHEM, KOTOpble He JAONYCKalOT HECHM-
METPHYHOI'O peXXHUMa HArpy3Ku U TPeOYIOT ObICTPBIX OTKIAIOYEHHH NPH
KOPOTKHX 3aMbIKaHHAX.
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[ToBpexXneHune reHepaTOpPOB, HEHOpPMa.Jb-
Hble peXHUMB pabGOTHl W OCHOBHBIE THIIB 3allHT.
B oOMoTKe icTaTOpa reHeparopa ObiBaloT MHOTO¢a3Hble KOPOTKUE Ba-
MBbIKaHHsA: OAHO(a3Hbie 3aMblKaHHA Ha BEMJIIO, 3aMbIKaHHS MeXIY
BUTKAaMH OXHOH (a3hl.

Mnuorodasnsie KOpOTKHE 3aMblKaHHs SABJASAIOTCA HaunbGoJjee TsXKe-
JILIMH MOBpPEXICHUAMHU reHepatopa, KOTOphle BbI3bIBAIOT 3HAUYHTEJb-
Hble pa3pylieHHs B CTaTope U TPeOYIOT HEMEAJEHHOTO OTKJ/IOYEHHS
reseparopa.

3aMblKaHHSl MeX/Jy BUTKaMH OfHOMH (ha3bl CONMPOBOKAAIOTCA MPO-
XOXIeHueM OGOabIIUX TOKOB, KaK M NPH MHOrodasHbIX KOPOTKHX
3aMbIKaHHUSX.

JJas 3amuTel oT MHOTO(pasHbIX KOPOTKHX 3aMbIKaHHi Ha BCeX
reiepatopax mMomHoctbio cBoimie 1000 k87 ycranaBauBaOT NPOROJIb-
HyI0 fu(pdepeHIHANBbHYI0 3alUTY.

JLJ1s1 3alIUTH OT BUTKOBBIX 3aMblKaHHH Ha reHepaTopax, HMEIIHX
BbIBEEHHbIE BBHIBOJAH Mapa/liieJbHBIX BeTBed OOMOTKH <CTaTopa,
yCTaHaBJHMBAIOT MONEPEYHYI0 AH(PPepeHHaNbHYI0 3allUTYy.

OpHodasHble 3aMbIKaHHSA B KPYIIHBIX reHepaTopax HampsKeHHeM
cBbillle 3 K8, paboTaloUIUX C U30JHPOBAHHOH HYJEBOH TOUYKOH, CO-
IPOBOXKAAIOTCA HNPOXOXKJeHHeM HeOOoJIbLIUX TOKOB B MeCTe NMOBpexX-
HEeHHs.

YcraHoB/I€HO, UTO €CJAH TOK 3aMblKaHHS Ha 3eMJII0 IpeBHIIIAET
O @, TO 3TO NMPHUBOAUT K BBHITOPAHHIO H3OJALUMH H 3HAYUTEJSbHOMY
OIJIaBJIEHHIO CTaJIH, IO3TOMY IIPH TOKaX 3aMblKaHHA HA 3eMJII0 B CeTH
reHepaTOPHOTO HaNpsiXKeHHs CBbIIIe Da 3aluTa OT OXHOGMA3HHIX
3aMbIKaHUH BBHINOJIHAETCSA C NeHCTBHEM Ha OTKJ/IOUeHHe reHepartopa,
a MpH TOKax 3aMBIKaHHs JO O @ — Ha CHTHaJI.

B uensix Bo30yXIneHus TreHepaTopa ObIBAalOT 3aMbIKaHHS Ha
3eMJII0O B OJHOH ¥ B JBYX TOYKaXx.

3aMbiKaHHe B OJHOH TOYKe ee He Hapyliaer HOPpMaJbHOH paboOThI
reHepaTtopa, HO NPeACTaB/JAsgeT HEKOTOPYIO ONACHOCTb HAJIS TeHepa-
TOpa, TaK KakK B cJyyae 3aMblKaHHs HAa 3eMJII0 BO BTOPOH TOYKe LieNnH
BO30Yy)XAEHUSA YacTb OOMOTKH OKa)XeTcsi 3aMKHYTOH HaKODPOTKO.

3aMblKaHHA B ABYX TOYKax ILeNd BO30YXKIEHHA reHepatopa CO-
MPOBO/KIAIOTCS CHAbHON BHOpauuel u3-3a HECUMMETPHH MarHHTHOTO
IOTOK4, OCOOEHHO Ha THApOTreHepaTopax M CHHXPOHHBIX KOMIIEHCa-
TOpax, KOTOPbl€ BBHINMOJHAIOT C BBICTYNAIOLIUMH MOJIOCaMH,
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BcaenctBie 3TOro THApoOreHepaTOPbl H CHHXPOHHBIE KOMIIEHCa-
TOPbI HE MOTYT paboTaThb NPHU 3aMbIKAHHAX HA 3eMJIO B IBYX TOYKaXx
Iend BO30YyXKIEHHS, MO3TOMY HA HHUX YCTaHABJHUBAIOT 3alHTy OT
3aMblKaHHUSI B OJHOH TOUKe C JeHCTBHEM Ha CHTHaJ, nocse cpabaThi-
BaHUSA KOTOPOH 3TH MALIHHBI JOJXKHBI Pa3rpyKaTbCs H OTKJAIOYATHEA.

CuHXpoHHbIe MamuHH 6e3 BBICTYMAMOUIHX IOJIOCOB (Typ6orene-
paTopbl) B OOJIBIIHHCTBE CJAy4YaeB JONYyCKalOT (HEKOTopoe BpeMs)
paboTy NnpH ABOHHOM 3aMbIKaHHH Ha 3eMJII0 B LleNH BO30YyXKIEHHA,
MO3TOMY HAa HHX YCTAaHABJHUBAIOT 3allUTy OT ABOHHBLIX 3aMbIKaHUH
Ha 3eMJI1I0, KoTopas, KaK MpPaBHJIO, BKJIIOYAeTCSA HAa CHTHaJI.

[leperpyska resHepatopa TOKOM OoJibllié HOMHHAJbHOTO MOXET
BbI3BaTh NeperpeB H paspyllieHHe OOMOTKH, O3TOMYy Ha reHepaTo-
pax yCTaHaBJHBAIOT 3alUTYy OT Neperpy3ku Cc AeHCTBHEM HA CHUTHal.

Yepes renepatop MOryT NPOXOAUTb TOKH, BHI3BAHHBIE KOPOTKHMH
3aMblKaHHSIMH BHe reHepaTopa, HanpuMep B TpaHchopMarope HJIH
Ha OTXOASLIEH JHHHH.

Jna oTk/JOUeHHs TeHepaTopa B cJyyae, ecaH He cpaboraer
3auuta TpaHcpopMmaTtopa HAH JHHHH, YCTAaHABJAHBAIOT MaKCHMaJb-
HYIO TOKOBYIO 3alllUTY.

KpoMe nepeunc/ieHHBIX OCHOBHBIX 3alIUT IeHEPAaTOPOB, KOTOphHIE
IIHPOKO pPacCnpOCTPaHEHbl, IPUMEHSAIOT B psAfe CAyyaeB JONOAHH-
TeJbHble 3alllUThl, HAIPUMED HaA THAPOreHepaTopax yCTaHABJIUBAIOT
3aLIUTy OT NOBbILICHHUS HANPSAXKEHUS H T. II.

[IpoponprHasg U nmonmepeuHass audPpdPepeHUHAJ]Db-
Hble 3allUTH reHepaTtopa. [Ipogonbnas auddepeHuuaspHas
3al[MTa SBJASETCA OCHOBHOM 3allUTOH reHepaTopa OT MHOrogasHbix
KODPOTKHX 3aMblKaHHH B 0OMOTKe cTaTopa.

Cxema npoposbHOl nu¢pdepeHnHansbHoN 3amUTH B Tpexda3HOM
HCIMOJMIHEHUH NpHUBeAeHa Ha pHuc. 122. 3amura BK/JAKOYaeTcd Ha TPaHC-
¢opmaTopbl TOKA, YCTaHOBJIEHHBIE CO CTOPOHBI BBIBOILOB H CO CTOPO-
Hbl HYJeBOH TOYKH reHeparopa. B 30Hy neACTBHUA 3allUTHl BXOJAAT
OOMOTKH, BbIBOJAbL CTaTOPa U KabeJsu WU WHHBL 10 paclpeneauTeib-
HOr'O yCTPOHCTBA.

3amura B Tpex(dasHoOM HUCHONMHEeHHH OypxerT cpabaTbiBaTb IpHU
J000M BHIE KOPOTKOrO 3aMblKaHHs, B TOM YHCJEe H NPH ABOHHOM
3aMblKaHMH Ha 3€MJIIO B LIENIH CTaTopa, KOra OIHO 3aMblKaHHe —
B CTaTope, a IPYyroe — B CETH TeHEPaTOPHOrO HaNpsiKEHHS.

Toxk cpabatbiBanusa pese I nuddepeHUHaNbHONH 3alIUTHI BHIOHU-
paioT GoJsiblle MaKCHMaJbHOro TokKa HebGasnaHCa, MPOTEKawllero B
peJie IPH CKBO3HOM KOPOTKOM 3aMbIKaHHH HJIH CAMOCHHXDOHH3AIHH,
U ONpenessiioT M0 BbIPaXKEHHIO

lezknlﬂﬁ.MaKC, (41)

rae ky=1,25=-1,3 — xo3dpuuHEHT HaLEIKHOCTH.
Jljis yayyllleHHs OTCTPOHKH OT TOKa HebaJsiaHCa 4aCTO MPUMEHSIOT
pejie ¢ ObICTPOHACHIIAOMIUMHCSA TPaHCPopMATOPaAMH.
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Tok cpaGarbiBanus AU @epeHlHalbHON 3alllUThl B PAJE CayYacs
NpHHUMaercs Gosblie HOMHHaabHOro Ttoka (1,2—1,9) Iuom. DTHM
pefoTBpalllaeTcss OTKJIOUEHHE reHepatopa NpH oOpbIBE NMPOBOIOB
B TOKOBBIX LIENAX HJH NPH MOBPEXKAEHHH ONHOro 3 TpaHcpopmaro-
pOB TOKa.

Jlsis cCHTHaAJH3alMH OOpBbIBa COEJHHHUTENbHBIX NpPOBOHOB AHG(e-
peHIHaJbHON 3allUTHl B HYJEBOH NMPOBOJ, BKIIOYACTCs TOKOBOE peJie
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Puc. 122, Cxema npogosibHO# gH(depeHUHANbHOH 3aUIHThHI
reHepaTopa B Tpex(¢a3sHOM HCIIOJIHEHHH:

1 — pene npuddepeHuUMaNbHOR SaMUTHI, 2 — pejie KoHTpOAsA, 3 —
CHrHajibHOe peJie; 4 — NPOMEXYTO4YHOe peJie

KOHTPOJISI HCIIpaBHOCTH NpoBoaoB ¢ ycraBKoi (0,2—0,3) Igom (pene2
Ha puc. 122).

Ouddepenuuanbias 3aliura reHepatopa JeHCTByeT Ha OTKJIIO-
. YyeHHe BBIK/IIOYaTe/Isi TeHepaTopa. W aBToMmata ramenust noas ATITI.
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GamuTa OT oOfHOMDA3HBX 3aMBIKAaHH® Ha 3eMJIO.
3alluTa OT OJHO(Pa3HKIX 3aMbIKaHHH Ha 3eMJII0 C AeACTBHEM HA OT-
KJIOUEHHe B HacTosIllee BPEMs BBHINONHSAETCS B GOJbIIHHCTBE C/yyaeB
C NMOMOIIbI0 TPaHCHOPMATOPOB TOKA HYJEBOH IOCJEN0BATEJNbHOCTH
C MoJMarHHYHBaHHEM.

CylecTByIOT 1Ba OCHOBHBIX THIIA TaKUX TPaHCGOPMATOPOB TOKa:
kabeabubit (THII) u wunuetft (THIII), xoTopbie oTauualoTcs
JHUILIb KOHCTDVKTUBHBIM BBHINIOJHEHUEM.
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Puc. 126. Cxema 3alluTHl re-
HepaTopa OT 3aMblKaHHH Ha
3eMJII0 C peJie HampsaxKeHHs
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Puc. 90. Cxema MakcuMaabHOU TOKOBO#t
3alUUTBl ¢ OJIOKHPOBKOH MHHHUMAJbHO-
ro HanpsAKeHHf




