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PeneiiHas 3allliTa ¥ 371eKTPOABTOMATHKA Ha IIEPEMEHHOM OllepaTUBHOM Toke. ITom 0O, pem. M.
WM. LlapeBa. M3n. 2-e, nepepab. M., «9ueprus», 1973. 280 c ¢ un.

[lepepn 3arn. aBT.: ['enbdang 4. C., Tonybes M J1., [lapes M. U.

KHura cogepXuT OCHOBHBIE CBENEHUS M0 IPUMEHEHUIO PEJIEMHON 3allIUTH ¥ 9IEKTPOaBTOMATUKHU
Ha IIepPEMEHHOM U BBHIIPSMJIEHHOM OIIEPaTHBHOM TOKE B 3JIEKTPOYCTAHOBKAX BHICOKOTO
HanpsikeHus. B Heit 000011al0TCS OMBIT ¥ Pa00OTH HAYYHO-UCCIIEIOBAaTENbCKUX, ITPOEKTHBIX,
3KCITyaTallMOHHBIX U APYTUX OpraHU3aluy 110 IPUMEHEeHUI0 IIePEMEHHOT0 OIIePaTUBHOTO TOKa,
M3JIaraloTCs peKOMEeHAaluu 10 BEIIIOJIHEHUIO U YCOBEPIIEHCTBOBAHUIO YCTPOUCTB peleiHON
3alllMTH ¥ 3JIEKTPOABTOMATHKH B 3JIEKTPOYCTaHOBKAX, He MMEIOIINX aKKyMYJISITOPHBLIX OaTapewn.

KHura paccuuTaHa Ha HHXKEHEPHO-TeXHUYECKHU IIepCoHasl, paboTaroIui B 0071aCT peleiHoN
3alllMTH B 9HEPTOCUCTEMaX, IIPOEKTHHIX M 3KCIINTyaTallMOHHBIX OpPraHU3alugX, U IPeACTaBIseT
MHTEPEC [JIg CTYNEHTOB COOTBETCTBYIOIIEH CIIEIIAaTbHOCTH.

CopepxaHue KHUTH PejleliHasi 3alIUTa M 3/IEKTPOABTOMATHKA Ha IePEMEHHOM
onepaTHBHOM TOKE

[Ipegucnosue

I'maBa mepBasi. AICTOYHHKH H CIIOCOOBI MUTAHHSA ONEPAaTHBHLIX IieNeH B
3/7IeKTPOyCTaHOBKax

1-1. IluTaHue omepaTUBHLIX I[ellel PeIeMHON 3alIUTH ¥ 9IEKTPOMarHuTOB OTK/IIOYEHUS
BHIKJIIOYaTeNlen

1-2. TIuTaHre onepaTUBHEIX LIENIeX 37IEKTPOaBTOMATUKHM U KOHTAKTOPOB yIIPaBIeHUS
1-3. IluTaHve 3MeKTPOMArHUTOB BKIIOYEHUS BHIKIIOYATEIen

I'maBa BTOpas. IIpuBoAbI K BBIKIIOYATE/ISAM, OTOE/TIHTE/ISIM M KOPOTKO3aMbIKaTe/IsIM
2-1. O0ue cBemeHus

2-2 DNeKTPOMarHuTHLIE IPUBOLI IOCTOSHHOTO TOKa

2-3. [IpyXuHHBIE TPUBOIBI

2-4. Py4yHble IPUBOLI OTHEIUTENIEN U KOPOTKO3aMbIKaTenen
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I'maBa TpeThbsi. U3MepurenbHbie TPaHCHOPMATOPHI KAaK HCTOUYHHKH OIEPAaTHBHOIO TOKa
3 1. YcnoBus paboTH TpaHCHOPMATOPOB TOKA B KAUeCTBE UCTOUYHUKOB IUTAHUS

3-2. TTorpemHocTy TpaHCPOPMATOPOB TOKa IpU paboTe Ha HEMUHENHYI0 Harpy3Ky

3-3. MoIHoCTh, OTHaBaeMast TpaHCcpopMaTopaMu TOKa, pabOTaIUMU B PeXKKUMe UCTOYHUKA
MHATaHUS

3-4. [TepeHanpskeHusT Ha BTOPUYHBEIX 00MOTKaX TpaHCHOPMATOPOB TOKA, PabOTAIOIINX B PEXUME
IIOBHIIIIEHHON Harpy3KH

3-5. TpaHcpopMaTOPHEl HANIPSIKEHUS KaK UCTOYHUKYU OIIepPaTHBHOTO TOKa

I''maBa yeTBepTasi. 3alIUTa C pejie MPSIMOro TeHCTBUS
4-1. Pesne u 571eKTPOMarHUTHl, BCTpauBaeMble B IIPUBOJIBI

4-2. Pene TokoBele MTHOBeHHEIE (PTM)

4-3. Pene TOKOBBIE C 3aBUCHMOM BBIIEPXKKOK BpeMeHu (PTB)
4-4, Pene MUHHAMAaNbHOTO HAMPSIXKEHUS C BEIIEPKKOM BpeMeHU
4-5. brokupywolue pese B IPUBOAE OTHEIUTENS

4-6. ONMEeKTPOMarHuThl OTK/IIOYEHUS U BKITIOUEHUS

4-7. CxeMbl BKJIIOUEHUS pejie IPSIMOro OeNCTBUS

4-8. PacueT yCTaBOK 3alllUT C BCTPOEHHBEIMU peJie

I'maBa nsitasi. 3aluTa Ha IePEMEHHOM OII€ePAaTHBHOM TOKe

5-1. PeneiiHas anmnapaTypa YCTPOUCTB 3alllUTHL Ha IEPEMEHHOM OIepaTUBHOM TOKeE

5-2. CxeMBbl 3aIUTH C IPOMEXYTOUYHBIMYI HaCHIAIIUMUCSA TpaHCPopMaTopaMu

5-3. CxeM#Hl 3alllATH C AEUTYHTUPOBAHUEM 3JIEKTPOMArHUTOB OTKITIOUEHUS

5-4. PacueT Harpy3ku TpaHCPOPMATOPOB TOKA B CXeMax C AEUTYHTUPOBAHUEM 3JIEKTPOMArHuTOB
OTKJIIOUEHUS

I'maBa miecrasi. 3alnuTa Ha BBINPSIMJIEHHOM OII€PAaTUBHOM TOKe

6-1. BempsaMuTenbHble O710KYM TUTAaHUS

6-2. CxeMHI BKITIOUeHHUSI KOMOMHUPOBAHHLIX OJI0KOB NMUuTaHus u3 3jeMeHToB BT u BITH
6-3. OCHOBHBEIE XapPAKTEPUCTUKH BHIITPSIMUTEIIBHLIX OJIOKOB MMUTAHUSIO

6-4. CxeMBI peleHOM 3allUThHl C UCII0Ib30BAaHUEM BHIIPSIMUTEILHBIX 0JIOKOB MTUTAHUS
6-5. PacyeT cxeM 3aIuUTH ¢ OJI0KaMU ITUTAHUS

I'maBa cegpbMasi. 3aliuTa C HCIIO/Ib30BaHHEM IIPeIBapPUTE/IbHO 3apsiKeHHbIX
KOHIEHCAaTOPOB

7-1. Pa3psig KOHIEHCATOPOB Ha 0OMOTKH pejie M 3JIEKTPOMarHHUTOB

7-2. 3apsgHble YCTPOUCTBa

7-3. CXeMbl pefielHOM 3allUTHl C IPUMEeHEeHNEeM 3apsAAHbIX YCTPOUCTB

7-4. BriOOp eMKOCTH KOHIEHCATOPOB M YCTAaBOK 3apsIIHOT0 YCTPOMCTBa

I'maBa BocbMasi. ABTOMaTH4eCKOe IIOBTOPHOE BK/IIOYEHHe

8-1. O0uue cBemeHus

8-2. CxeMmsnl ycTpoucTB AlIB Ha NpuCOefUHEHUSX C IPYXKUHHBIMYU U TPY30BBIMU [IPUBOAAMU
BHIKJ/IIOYaTelen

8-3. CxeMmsnl ycTpoucTB AlIIB Ha NpuCcOefUHEHHUSX C 3JIEKTPOMarHUTHEIMU IIPUBOAAMU
BHIKJ/IIOYaTelen

8-4. CxeMmsnl ycTpoucTB AlIB muH

8-5. Cxemnl ycTpoucTB AIIB TparncdopMaTopoB
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I'maBa geBsiTasi. ABTOMAaTH4Y€CKO€ BKIIOUYEHHE PEe3€PBHOI0 MUTAaHHUSA U PE3€PBHOTO
00opyIOBaHHUS

9-1. O0uue cBemeHus

9-2. CxeMsnl ycTporcTB ABP Ha nprcoefuHEHUSX C NPYXKUHHBIMY IPUBOAAMU BHKIIIOYaTeIen
9-3. CxeMmsnl ycTporcTB ABP Ha nprCcoefuHEHUSIX C 91eKTPOMarHUTHEIMU IPHUBOJaMU
BHIKJIIOYaTelen

9r4. KomOuHUpOBaHHas cxeMa ycTpoiictBa ABP—ATIIB TpaHC(hopMaTOpPOB U IINH HUA3IIETO
HaNpsAKeHus

I'maBa gecsitasi. CxeMbl yIIpaB/IeHHS Ha IePEMEHHOM OII€ePaTHBHOM TOKe
10-1. Cxembl IUTaHUSA LeNeX YIIPaBIeHUS

10-2. CxeMmBl yIIpaBlieHUS BBIKIIIOYATEISIMUI

10-3. CxeMbl yIIpaBleHUS OTHEIUTEIIMA

[Ipunoxenue

JluTepaTypa

INPEOIUC/IOBHUE

[[TnpoKoe BHeAPEHNE B BHICOKOBOILTHHIX 3JIEKTPOYCTAHOBKaX ITEPEMEHHOT0 U BHIIPSIMIIEHHOTO
OTIEPaTUBHOI'0 TOKA IO3BOJISIET BO MHOTUX CIy4asX 0TKa3aThCS OT MCIIOIb30BaHUA
aKKyMYyJISTOPHBIX OaTapey, YTO faeT CylleCTBeHHbIM 9KOHOMUYECKUM 3 (DEKT 3a CYET CHUKEHUS
KalMUTalbHBIX 3aTPaT Ha CTPOMTEILCTBO, YIIPOLIEHNUS U YAelleBIeHUS SKCIITyaTaluu
371eKTPOYCTaHOBOK. Hapsiay ¢ 9TUM CyIIeCTBEHHO YMEHbBIIAeTCS Pa3BETBIEHHOCTD OTI€ePATHBHBIX
IIeTIed, YTO MOBHIIIAET HaeXKHOCTh PabOTH 9JIEKTPOYCTaHOBOK U, CIIeOBaTENIbHO,
37IeKTPOCHAOXKeHUS TOTPebUTENEH.

BHeqpeHUe B 371eKTPOYCTAaHOBKAX YCTPOUCTB PeJIEMHOX 3alllATH U 9JIEKTPOaBTOMATUKY, HE
TPeOYIOIMKX IIOCTOSTHHOTO OTIEPATUBHOIO TOKA, B HACTOSIIEE BpeMs IIPOUCXOAUT B TPEX OCHOBHBIX
HalpaBlIEHUSX:

1) mpuMeHeHUe 3alUT C pejie HellOCPeICTBEHHOT 0 NeNCTBUS;

2) IpUMeHeHNe MPOCTHIX YCTPOUCTB PEIEMHON 3allUThl U 3JIEKTPOABTOMATUKH, AEHCTBYIOIINX
HETIOCPEeCTBEHHO Ha IIepEMEeHHOM OIIEPaTUBHOM TOKE;

3) uCIoIb30BaHue ClelrabHbIX BCIIOMOTaTEIbHBIX YCTPOUCTB, ITO3BOISAIOMIUX 00€CIEYUTh
Hafle’)kHOe TUTaHKe ONePaTUBHAIX IeTel Pa3IUYHBIX TUIIOB PeJIeUHON 3alUTH U
371eKTPOaBTOMATUKU OT HICTOUHUKOB IIEPEMEHHOT0 TOKa.

K TpeTheMy HampaBlIEeHHWIO OTHOCSTCS CXEMBI C IPUMEHEHNEM BHIIPAMUTEIbHBIX OJI0KOB MU TAHUS
M 3apSIHBIX YCTPOUCTB OJI IPEIBapUTEIbHOTO 3apsiaa KOHIeHCAaTOPOB, UCIIOIb3yEMBIX B
KayeCTBe UMITYJIbCHBIX HCTOYHUKOB IMUTAHUS.

[IppMeHeHME BHIIPSIMHUTEIbHBIX OJIOKOB MUTAHUS ¥ 3apPSAIHBIX YCTPOUCTB MO3BOMISAET 0€3
CYyIlIeCTBEHHHIX 3aTpaT Ha IepeobopymoBaHue 0TKa3aThCS OT 3aMEHHBI B JEeUCTBYIOIINX
371eKTPOYCTaHOBKAaX BHIIIEAIIEH U3 CTPOS aKKyMYyJIITOPHOU OaTapeu, COXpaHUB IIPU 3TOM B
9KCIITyaTalliy PeJIeMHYI0 anmapaTypy IIOCTOSTHHOTO ToKa. K HacTosAleMy BpeMeH:
O0TEYEeCTBEHHOU 3JIEKTPOINPOMBIIIIEHHOCTHIO, B 4aCTHOCTH YeO0OKCapCKUM 3JIeKTpoaniapaTHHM
3aBooM (U9A3), 0CBOEHEI U BHIIIYCKAIOTCSA CEPUMHO CIeluaibHbIe pejie U Apyrad amnmnapaTypa,
IpefHa3HaYeHHBIE [IJIS1 BHITOTHEHUS PeJIeMHON 3alllUTH ¥ 3JIEKTPOaBTOMATUKY Ha MIEPEMEHHOM U
3BIIPAUMIIEHHOM OII€PaTUBHOM TOKE B 3JIeKTPOyCTaHOBKax HamnpskeHueM 3—10, 35 u I10 kB.

3a BpeMd, IpoiIeniiee Imocjie BeIX0da B CBET IIEPBOI'0 U3JaHKA KHUTH, ITIOSABHUIICA PA HOBBIX
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peIHeHHfI KaK B 9aCTH CXEM, TaK U allllapPaTyPHI, HCHOHBSyeMOfI [JIs1 UX BBIIIOJTHEHU A, 9YTO HAIIIJIO
OTpazKeHne B HaCTOAIIeEM N3aHNH. HpI/I IIOATOTOBKE BTOPOT' 0 U3MaHHUA KHUTU OBILIIH YUTEHLL
ODeHHbIE€ KDUTHYECKUE 3aMEeYaHUd U ITOKeJTaHusA, ITIOJIYy4EeHHBIE aBTOPAMHU II0 IIEPBOMY U3OaHUIO.
Y4TeHH Takxke Pe3YyIIbTATEI HAKOIIJIEHHOI'O OITBITA 3KCIIJIyaTalluK YCTpOfICTB peneﬁHoﬁ 3alllUTHI U
dBTOMATUKH Ha IIEPEMEHHOM OIIEPATUBHOM TOKE€ B PA3JIMYHEIX 3JIEKTPOYCTAHOBKAX.

I'naswl 1, 5, 8 u 9 Hanucausl M. U. IlapeBriM, rnaBel 2, 4 1 10 - M. JI. T'ony0eBrIM U T'7laBH 3, 6 1
7— 4. C. 'enbpangom.

ABTOpHI BEIpaxkaroT I1y0oKyo 6/1arogapHocTh Kaug. TexH. Hayk ). I'. HazapoBy 3a MHOTHE
II0JIe3HbIE 3aMeYaHus U IPeIokKeHus, a TaKKe O0JIbInyio paboTy, BEHIIOTHEHHYIO IIPH
penakTUPOBaHMY KHUTHU. Bce 3aMedyaHUs U IPeAIoKEeHHU 110 BTOPOMY U3[MaHUI0 KHUTH aBTOPEL
IIPOCSAT HaMpPaBIATh 1O afpecy: T. MockBa, M-114, IlIno30Bas HabepexkHas, 10, ©u3gaTeabCTBO
«OHEpPrus».

ABTOpEHI

Cxkauath kHuUry ['enpdann 9. C. u op. PeneriHag 3al1UTa U 3J1eKTPOABTOMATHUKA HA IepPEMEHHOM
omepaTHBHOM TOKe. MockBa, 3gaTenbCcTBO «IHEeprus», 1973
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