
HaqaJIbHaH CKOPOCTb BOCCTaHOBJIeHIDl 3JIeKTp~ecKoif: npoqRocrn 
MelKKOHTaKTHOrO npoMelKYTKa B,lJ;K .n;OJDKHa 6blTb He MeHee 0,5 
KB/MKc. 

• 	 ,lVur Ha,n;elKHoif: 3airurrbl CTaTOPHOif: H30mnurn reHepaTopoB Heo6xo
.1l:HMO npe.n:nOlKHTh 3aIIlHTHbrn armapaT, y.n;eJIbHaH 3HeproeMKOCTh 
KOTOPOro .n;OJDKHa OTBeqaTb BTOPOil: rpynue no 3HeproeMKOCTH{2,5 
3,0 K,[(lK/KS). 

• 	 Ko~rnur CHRXPOHH3arum 6JIOKOB He Bbl.n;BJrraeT HHKaKHX .n;o
nOJIHHTeJIbHbIX Tpe60Bamrn K XapaKTepHCTHKaM 0I1H. 
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HCCJIE)J;OBAHHEllEPEHAllPIDKEHHH B CETH 35 KB IT3C 

KJIIOlIEBOrO MECTOPOJI\,l(EHlliI 


0.0. EMeJIb$lHOBa 
HOBOCOOHpCJ<H:H rocy.n;apCTBeHHblif: TeXHH'leCKHH YHHBepCl:lTeT 

rpyIIIIa 3HM-51 

I1PH B03HHKHOBeHHH B ceTH aHOMaJIbHbIX peJKHMOB 3KcnnyaTaUHH 
BIDKHLlM 3JIeMeHTOM B CHCTeMe 3aIIlHTHbIX MeponpHj{THH no o6ecneqeHlllO 
3KcnnyaTaUHOHHoif: Ha,n;elKHOCTH ceTen jlBJUIIOTCj{ HeJIHHeif:Hble orpaH~H
Temr nepeHaIIpIDKeHillf (0I1H). BbI60p 3aru;HTHoro anuapaTa onpe.n;eJIj{eT
C$I KaK xapaKTepHCTHKaMH ceTH, TaR H IIapaMeTpaMH CaMoro armaparn.: 
Tpe6yeMbIM ypOBHeM 3aIIlHTbI OT nepeHanp$llKeHHH H nornoru;aeMoH HM 
3 HeprHH. CJIe.n;OBaTeJlbHO, BHe.upeHlllO KaKRX-JIH60 reXH~ecKHX cpe.n;CTB 
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no orpaHH'leHmO nepeHanpIDKemrn .n;OJDKeH npe.n;lllecTBoBaTb Tru;aTeJIb
HbrH aHaJIH3 YCJIOBHH ill( 3KcnrryaTarum B paccMaTpHBaeMOH cent:. 

,lVur onpe.n;eJIeHIDl Tpe6yeMhIX xapaKTepHCTHK 3aIIJ,HTHbIX arrnapaToB 
Heo6xo.1l:HMo npoBeCTH tIHCJIeHHble HCCJIe.n;OBaHIDl no onpe.n;eJIeHmO YPOB
Heif: nepeHanpIDKellllli, B03.n;eif:cTB)'lOIIlHX Ha 3JIeKTpoo6opy.n;oBaHHe pac
CMaTpHBaeMoif: IT3C, npH O.n;HO<pa3HbIX .n:yr<>BbIX 3aMhIKaHIDIX (0,n3) H 
ocyru;ecTBJIeHIDl Pa3JlHlIHbIX KOMMYTau;IDi B CeTH 35 KB, a TaIOKe B03.n;eif:
CTBHH rp030BbIX nepeHaIIpIDKemrn npH npHMOM nopIDKeHIDl Bn H .HH,LJyK

THpOBaHHbIX Ha npoBo.n;e HMnyJIbCOB HanpIDKeHIDl. 
CornacHo npe.n;oCTaBJIeHliOH HH<P0PMarnm: MOIIlHOCTb B ceTb 35 KB 

BbI.n;aeTCj{ qeThrpbMj{ ra30TYP6HHHbIMH YCTaHOBKaMH (flY), coe.n;HHeH
HblMlf B 6JIOKH reHepaTOp - TpaHc<popMaTOp. KIDK.n;aJ): ITY BbI.n;aeT MOIIl
HOCTb no O.n;HOH ueIIH Bn-35 KB, npH 3TOM qeThrpe Bn 35 KB BbInOJIHeHbI 
B BH.n;e .n:ayxuellHbIX Bn Ha onopax B ra6apmax Bn 110 KB. 

I1epeHaIIpIDKeHIDl npH 0,[(3 B03HHKaroT H3-3a HeycTOittnmoro rope
HIDl .uyrH, TOK IIO.n;IlHTKH KOTOPOif: onpe.n;eJIj{eTcj{ eMKOCTHbIMH IIapaMeT
paMH 060py.n;OBaHIDI [1]. I1poueccbI npH 0,[(3 HOCj{T CnyqailHblil: xapaKTep 
H onpe.n:eJUllOTC$I CJIe.n:)'lOIIlHMH cnyqamn,IMH <paKT0PaMH: MOMeHTOM nep
B~HOro 3IDKHraHIDl .uyrH, MOMeHTOM noracaHIDl nepB~Hoil: .uyrH H MQ
MeHTOM BTOpH'IHOrO 3alKHraHIDl .uyrH, 3aBHCJUD;HM OT YCJIOBHH ropeHIDI 
.uyrH H OT CKOPOCTH BOCCTaHOBJIeHH$! 3JIeKTp~ecKoH npOqHOCTH npoMe
lKYTKa nOCJIe noraCaHIDl .uyrH. 

0,[(3 MOryT mnmIDlpoBaTb H <peppope30HaHcHble jlBJIeHIDl, o6$13aH
Hble CBoeMY B03HHKHOBeHmO HaCblru;eHHIO MarHHTOnpoBo.n;OB TpaHc<pop
MaTopoB HanpIDKeHIDI (TH) npH noracamrn .uyrH B npouecce 0,[(3, TaR KaK 
npH 3TOM B 06MOTKe TH B03HHKaroT 3HaqHTeJIbHbIe TOKH. KaR npaBHJlO, 
<peppope30HaHCHble mureHH$! B03HHKaIOT B CeTjIX, xapaKTepH3)'lOm;HXCj{ 
MaJIbIMH eMKOCTHMH, TaR KaK MOIIlHOCTb TpaHC<PoPMaTopOB HanpIDKeHIDI 
.IJ:Jlj{ KOHTpOJIj{ H30IDIlJlfH THna HTMM, 3HOM, 3HOn HeBeJIHKa. 

,lVur orpaHH'leHlij{ nepeHanpIDKeHHii npH .uyrOBbIX 3aMbIKaHIDIX Ha 
3eMJIlO H paCCTpOHKH pe30HaHCHorO KOHTypa MOlKHO npe.n:nOlKHTb .n;Ba 
aJIbrepHaTHBHbIX pemeHlij{: ycrnHOBKY B ceTH 0I1H HJlH OCHameHHe Heif:
TpaJIH cern pe3HCTopaMH. XapaKTepHCTHKH npouecca npH 0,n3 B CeTH 35 
KB npHBe.n;eHbI B Ta6JI.l, KOMnbIOTepHble OCUHJlJlOrpaMMhI npOUecCOB - Ha 
puc.l H2. 
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Ta6.lIIDJ,a 1 
B ceTH 35 KB 

HaJIwm:e orm 
Umax, Umax, 

o.e. o.e. 

TIPH HaJIlf"IHH orm 
W, 

K.lbKIKB 
I130JIHDOBaHHalI HewroaJIh 4.7 3,2 1.2 


. Pe3HcTHBHoe 3aJeMJIeHHeHeiiTpaJIH I 3,5 3,1 0,23 

Pe;3YJIhTaTbI npoBe,neHHbIX HCCJIe,noBa:mrlf rrOKaJbIBaIOT, qTO pe3H

CTHBHoe 3aJeMJIeHHe HeH"rpaJIH CHHMaeT np06JIeMY orpaJ{Ht{eHIDI nepeHa
npJDKeHIDi npH O,Il;3 C nOMOID.hlO 3aUUITHbIX amIapaToB. CJIe.1(OBaTeJIhHO, C 
TOqKH 3peHIDI 3HepreTH'leCKHX B03,neHC'fBIDI: Ha 3aIIIHTHble amIapaThI pe
)!(HM Oro He liBJUIeTCn onpe.1(eJUIlOIIIHM. 
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PHCYHOK I. KpaTHOCTH nepeHanpJDKeHIDi: npH H3omrpoBaHHoH (a) H pe3H


CTHBHO-3aJeMJIeHHOH: (6) HeifrpaJIH 
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PHCYHOK 2. TOKH B 06MOTKe TH npH H30.lllipOBaHHOH (a) H pe3HcTHBHO
3aJeMJIeHHOH (~ HeHTPaJIH 


Hapli.UY C pe)!(HMOM O,Il;3 3arn:HTHble arrnapaThI rrO.l(BepraIOTCli rpo
30BhIM nepeHanpJDKeHHnM. TIPH 3TOM OCHOBHOit oc06eHHocThlO B HCCJIe
.n:yeMoH cxeMe lIBIDrerCli TO, qTO Bn 35 KB BhIIIOJIHeHbI B ra6apHTax 110 
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KB, 'ITO npe,nrroJIaraeT Ha6eraHHe CBn rp030BhIX BOJIH C 60JIee BbICOKHM 
3HepreTH'leCKHM nOTeHUHaJIOM, onpe,neJUIeMbIM BCX JIHHeHHoit H30./UUlHH 
Bn. 

tIHCJIeHHble paCqeThI HeorpaHH<leHHbIX rp030BbIX nepeHanpJDKeHHit 
nOKaJaJIH, 'ITO YPOBHH nepeHanpJDKeHIDi, B03HRKaIOIIiHX npH Ha6eraHHH C 
Bn 110 KB cpe3aHHbIX H nOJIHhIX (HH.JlYKTHpOBaHHbIX) BOJIH COCTaBJUIlOT 
400-700 KB, 'ITO npeBbImaeT HMnyJThCHYIO npOqHOCTh H30JUIIJ;HH 060py
.1(OBaHHlI OPY 35 KB. 

TIPH YCTaHOBKe Ha IDHHax OPY 35 KB 3arn:HTHbIX arrnapaToB (KOTO
pbIe pa60TaIOT npaKTH'leCKH B O.1(HOH TOqKe H3-3a MaJIOrO pacCTOllHIDl Me
)K.l()' HHMH) YPOBHH rrepeHanpJDKeHHH CHH)KaIOTCli .1() .1(onycTHMOrO .l(JUI 

H30JUIUHH 060PY.1(OBaHIDI BeJIH'lHHbI H onpe.1(eJUIlOrC~ OCTaIOIIIHMClI Ha
npJDKeHHeM B COOTBeTCTBHH C3alIUfTHbIMH napaMeTPaMH OIIH-35. 

BbIBO.1(bl no pa60Te: 

1. 	TIPH H30JIHpOBaHIIOH HeiiTpaJIH B ceTH MOryT B03HHKaTb onacHble 
.l(JUI H30JUIIJ;HH KpaTHoCTH nepeHanpJDKeHHil: B pe)!(HMe ropeHHll rre
peMe)!(aIOIIIeHCli .n:yI'H. Pe3HcTHBHoe 3aJeMJIeHHe HeitTpaJIH npHBO~ 
.1(1IT K OTCyrCTBmo nOBTopHbIX 3a)!(HraHHil: .n:yI'H H, KaK CJIe.1(CTBHe, 
onaCHbIX nepeHanpJDKeHHil: Ha H30JUlIUlli. 

2. 	Pe3HCTHBHoe 3aJeMJIeHHe HeiiTpaJIH npHBO,UHT K paccTPoil:Ke pe30
HaHCHOro KOHTypa H orpaHK'IeHHlO npOTeKaIOIIIHX rro 06MOTKe TH 
TOKOB. 

3. 	TIPH YCTaHoBKe Ha IIlliHax OPY 35 KB 3aIIIHTHbIX amIapaTOB YPOBHH 
rp030BhIX nepeHanpJDKeHHil: CHH)KaIOTCn .1(0 .1(onycTHMoro .l(JUI H30
JUIIUlli 060PY.1(OBaHHlI BeJIH'IHHbI. 
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