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BBenenue

IIpaBwramm ycrporictBa 31eKTpoycTaHoBoK (ITVD) [1] ycTaHOBIEH peXXUM 3KCIUIyaTallul
BJIeKTPUIECKUX ceTeil HampsikeHreM 6 1 10 KB ¢ n301upoBaHHOM HENTpablo HJIM KOMIIEHCHPOBAH-
HOU HEeUTpaJIbIo.

Haubonee pacipocTpaHeHHBI BUJ MOBPeXIeHUI B TAKUX CeTSIX — ONHO(Ma3HbIe 3aMBIKAHUS
Ha 3eMJIIO C IlepeMeXalolleiics myroii, coctapisolne 6onee 70 % B cooTBeTcTBUH ¢ [2]. Bo3HHKa-
IoIIIHe ITPX 3TOM AYTOBBIE e peHAIIPsSKeHUS KpaTHOCThIO 10 3+4 U® omacHHI WISl 3J1eKTpoo0opyI0-
BaHUs, B IIEPBYIO Ouepelb IS BHICOKOBOJBTHBIX SJIeKTpOJIBHTaTelNlell, reHepaTopoB, Kabeneil u
TpaHCc(HOPMATOPOB HAIIPSBKEHUS cornacHo [2—5].

B cucreMax snmekTpocHabXeHUs MpOMBIILIEHHBIX 00beKToB OAO “T'asnpoM” ceTH Hamps-
xkeHueM 6 u 10 kB pabGoTaioT ¢ M30IMpOBAaHHOI HelTpanblo. PeneiiHag 3ammra oT omHOMa3HBIX
3aMbIKaHUH Ha 36MJII0 B TAKIX CETAX B pslle CIyYaeB He CIIOCOOHA CeIEKTUBHO OTKIIIOUMHUTH aBapHii-
HOe IpUCOeIUHEeHNEe U BHITIOMHIETCS ¢ NeHCTBUEeM Ha cUTHal. IIpu 3TOM BCs ceTh HalpsDKeHHEeM
6 1 10 xB IIUTeTBHO HAXOMUTCS IO BO3MEHCTBHEM AYTOBHIX MepeHAIpSDKeHMIT Ha BpeMs TTOMCKa
TOBpeXIeHUS COIMacHo [4—3].

B nacrosmiee BpeMsi B PoccHu IpOMCXOMUT TIpollecC OTKa3za OT M30JHPOBAHHOTO peXuma
3a3eMIIeHHs] HeWTpaau B ceTax HampsokeHueM 6 u 10 xB. IlpemmaraioTcss HOBBIe KOMIUIEKTHEIE
YCTPOMCTBA IJISI BEICOKOOMHOTO WJIM HM3KOOMHOTO PE3UCTHBHOTO 3a3eMJICHUS HEWTpalau, MO3BO-
JISIONINE YCTPAHUTh HEIOCTATKU CeTH C M30MMpOBaHHON HeliTpanbio. [IpuMeHeHWe pe3UCTUBHOTO
3a3eMJICHHMI HelTpalld I03BOJISIeT M30aBUTHCS OT OIACHBIX IlepeHAIIPSDKEeHII | IIOBHIIIaeT OBICTPO-
HeNCTBUEe N CeJIeKTUBHOCTD PEIeMHON 3alllUTHI.

HeobxomuMocTs IpUMeHeHIS pe3UCTUBHOTO 3a3eMJICHIS HEUTpaI 0COOeHHO OCTPO CTOUT
B IMUTAOIMNX ceTax 6 1 10 KB 31eKTpOoIpUBOIHEIX KOMIIPECCOPHBIX CTAHIIMI ¢ MOITHOW JBUTATEb-
HOW HarpysKoi.

VYkazaHHBIe TIpOoOJIeMBl OOYCIOBIMBAIOT HEOOXOMUMOCTh pa3paboTKH cTaHOapTa, OIIpeme-
JISIIOIIETO PEeXXUM 3a3eMJIEHUsI HeliTpalu B ceTsx HampsokeHuneM 6 M 10 KB mouepHux o6IIecTB U
opra"mzanuiit OAO “Tazmpom™.

PazpaboTraHHEBIi cTaHIapT He OTMeHsAeT neiicTBue HopM IIYD [1], omHako B 4acT BEIOOpa
peXuMa 3a3eMJICHIS HeHTpalu ceTell pa3IMIHOTo Ha3HAYeHUsT, CTPYKTYPHL ¥ TIapaMeTpoB 000pyIo-

BaHWA IJIs1 PCTYJIMPOBaHUA PeXKMMa 3a3CMJICHUA HEUTpaJIu ABJISIeTCA YTOYHSIIOIUM JOKYMEHTOM.
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CTAHIAPT OTKPBHITOT'O AKITMOHEPHOTI'O OBIIIECTBA “T'A3ITPOM”

METOANYECKHUE YKASAHUA 110 BBIBOPY PEXXUMA 3A3EMJIEHUA
HEWTPAJIU B CETAX HAMPSLKEHUEM 6 M 10 kB TJOYEPHUX OBLIECTB
1 OPTAHM3ALIUM OAO “TA3ITPOM”

JHata BBeneHus — 2006-08-10

1 OdaacTb npuMeHeHHs

1.1 Hacrostimii cTaHmapT oIpefenseT COCTOsTHIe HeliTpalll ceTeil HanpstkeHneM 6 u 10 kB
(manee — cetu 6 u 10 xB) 06bekT0oB OAO “T'azmpoM”, BHOOP TeXHHYECKUX CPEACTB IO PEryJIHpOBa-
HUIO peXuMa 3a3eMJIeHUsT HeNTpaIu ceTH M O00OCHOBaHME OCHOBHBIX ITapaMeTpoB TeXHUYECKHX
CPENCTB.

1.2 CraHmapt npeaHa3HaveH TS MCIIOIb30BAHUS IIPHU MPOeKTUPOBAHUH HOBHIX 3JIEKTPOYCTa-
HOBOK, a TAK3Ke IIPHU IIPOBeAeHUHN PeKOHCTPYKIIMY U MOAEPHH3ALMH AeHCTBYIOIINX CUCTEM 3JIEKTPO-
CHAOXeHHUS.

1.3 JleiicTBUe cTaHOapTa pacIpoCcTpaHsIeTcs Ha Bce OOBEKTH 3IeKTPOCcCHAOXeHUS JOUepHUX
ob61mrecTs 1 opranuzanuit OAO “Ta3nmpoM”, B YMCII0 KOTOPHIX BXOMISIT:

- TIUTAIOIINe U PacIIpeleuTeIbHbIe CeTH, pAcTIpeieIUTeIFHBIe YCTPONUCTBA HATIPSDKEHUEM
6 1 10 kB KOMIIpeCCOPHBIX CTAHIIMIA;

- cetu 6 1 10 kB cucTeM 37eKTpOCHAOXKEHHS TA30BBIX IIPOMBICIOB M MIPOMITIOIIAIOK;

- IIATAIOIIHE BEICOKOBOJIBTHEIE CETH OYPOBBIX YCTAHOBOK;

- pactipeneauTeNbHEIe ceTH 6 1 10 KB anexTpocTaHIMil COOCTBEHHBIX HYX] 00BEKTOB ToUep-
HUX 00111ecTB U opraHuzauuit OAO “I'azmpom”;

- CeTH 3JeKTPOCHA0KeHHS ITOA3eMHBIX XPAHWJIHII Ia3a;

- cetr 6 ¥ 10 KB nuTaHud XWIBIX IOCEIKOB M IIPOM30OHHI;

- cetr 6 1 10 kB rasomnepepabaTHIBaIOIIMX 3aBOJIOB.

1.4 CraHnmapt He oTMeHseT AeiicTBue HopM [1VD [1], ogHako B yacTu BEIOOpa pexXyMa 3a3e-
MJICHHSI HeWTpanu ceTell pa3lIMYHOr0 Ha3HAUYEeHMSI, CTPYKTYPH U MapaMeTpoB oOOpydOBaHUA IS
PEeryJIMpOBaHMS pexXUMa 3a3eMJICHUST HEUTPaH SIBIISIeTCS YTOUHSIOINM JOKYMEHTOM.

1.5 Ilpu snekTpocHabxkeHNH 06bekToB OAO “TasmpoM” ot cereii 6 1 10 kB PAO “EDC Poc-

cumn” peamm3anysia peKNMMOB 3a36MJICHU A HEWTpaJIM ceTel U UCIIOIb30BaHNe COOTBETCTBYIOLLIMX TEXHM -

H30anue opuuuaavnoe
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YeCKHUX CPEICTB IS OCYIECTBICHUS STHX PEXUMOB, TIPEAYCMOTPEHHBIX HOPMaMH HACTOSIIIETO CTaH-

Japra, JOJDKHBI OBITh COIJIAaCOBAHEI C COOTBETCTBYIOIIUMH CITYXKOAMU TIPEAIIPUSTHN SHEPTOCHCTEM.
1.6 TTomoxeHus craHgapTa IBJISIOTCS 00s13aTeIbPHBIMY JIJISI BCeX IMTPOM3BOACTBEHHEBIX OpTaHM-

3anuit u gouepHux oo1nects OAO “T'asmmpoM”™ M opraHN3aIliil, OCYIIeCTRISIOMNX IIPOSKTUPOBaHHUE,

CTPOUTEIBCTBO, PEKOHCTPYKIIMIO M SKCIUTYaTAIINIO 00BheKTOB 3leKTpocHaokeHnsT OAO “TasmpomM”.

2 TepMuHbI, onpeaeeHNs U COKpaNIeHAs

2.1 B HacTosIIeM cTaHAapTe IPUMEHEHBI CIEAYIONINE TePMUHBI C COOTBETCTBYIOITUMMU OIIpe-
JCIICHUSIMU.

2.1.1 GecrokoBas maysa: IIpu 1yroBoM 3aMBIKAHUH — HHTEPBaI BPeMEHH MEXITY MOMEHTOM
InmoracaHMs OAyTH U €€ IIOBTOPHBIM 3aXXKHUTaHUEM.

2.1.2 nyroBoe nepenanpsokenue: [lepeHanpsbkeHue, BOZHUKAIOLIee B CeTH IPH HEYCTONIH-
BOM I'OpP€HHMU OYTHU B MECTC IIOBPEXKIACHMUA.

2.1.3 ayroBoe 3aMBIKaHHE HA 3eMJII0: 3aMbIKaHNe Ha 3eMJII0, COMIPOBOXIAIOINEECS HEYCTOM-
YHWBBIM IT'OPCHHNEM OYI'Y B MECTC ITIOBPCKICHU .

2.1.4 3a3eMJieHHE HEHTPAIH CeTH Yepe3 Ayroracamuii peakrop: [IpeqHaMepeHHOE 3JIeKTPH-
YEeCKOC COCIUHCHUC HeﬁTpaJII/I CEeTU C 3a3eMJIAIIINM YCTpOﬁCTBOM qepes IWI‘OI‘aCF[I.I.I]/Iﬁ peaKkTop,
KOTOpLIfI co3naer I/IH}IYKTPIBHLIIZ TOK € LCJIBIO KOMIICHCALIlUH EMKOCTHOI'O TOKA B MECTE 0I[H0(1)33HO—

TO 3aMBbIKaHHI Ha 3¢MJIIO.

II pPUMEYaHHUC— HpI/IMeHeHI/Ie AYTroracsiamero peakropa oCymeCTBIACTCA NPH IIPCBRIIMCHUH TOKOM

omHoMa3HOro 3aMBIKAHMS Ha 3eMJTII0 HopMupyeMbIx ITYD 3HaueHwmiA.

2.1.5 BBICOKOOMHOE pPEe3NCTHBHOE 3a3eMJieHHE HeiiTpaim ceTH: PesncTuBHOe 3a3eMIieHHe
HeWTpau, BEIIIOJIHIEMOE ¢ IIeIbI0 00ecTIeueHUS JTUTEIbHOM pabOTH CeTH ¢ OMHO(A3HBIM 3aMbIKa-
HUEeM Ha 3eMJTI0 (Ha BpeMs IIONCKa M OTKITIOUSHHUS IOBPEXACHHOTO IIPUCOSANHEHNS OITlepAaTHBHBIM

TepcoHaIoM) 6e3 TepeHaNPsDKeHUI U (heppOpe30HaHCHEIX SIBIEHUIA.

[IpuMeuaHue — 3azeMmaomuil TpaHCHOPMATOP U PE3UCTOP AOJDKHBI OBITH PACCYUTAHBI HA /M-

TEIbHBIN pexXuM paGoThl.

2.1.6 HU3KOOMHOE Pe3UCTHBHOE 3a3eMJIeHHe HelTpam ceTH: PesncTuBHOe 3a3eMIIeHIE Hel-
Tpau, BBIIIOIHACMOC C LEJIbK0 OTPAaHUYCHUA OYTOBOTO IICpPCHAIIPSKCHUI, 6]>ICTpOl“O OTKIIIOYCHU A
O,Z[HO(I)aBHOI‘O 3aMBIKAHUSI Ha 3eMJII0 1 MaKCHUMAJIIBHOTO oxBaTa 0OMOTOK SJICKTPUYCCKUX MalllnH

3alllUTON OT O,IIHO(l)aBHOFO 3aMBbIKaHU Ha 3€MJIIO.
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IIpumeuanue — 3azemistoninii TpaHcHOPMATOP U PE3UCTOP BHIOMPAIOTCS ISl KPATKOBPEMEHHO-

TO pexXuMa paboThI.

2.1.7 pe3ucTUBHOE 3a3eMJIeHHE HelTpamm ceTH: [IpegHaMepeHHOE 2JIEKTPUIECKOE COSTM-
HeHWe HeWTpalu TeHepaTopa WIN CIelNalbHOTO 3a3eMIISIONIeTO TpaHC(hopMaTopa ¢ 3a3eMIISIo-
UM YCTPOUCTBOM Yepe3 aKTHBHOE COTPOTHUBJICHHE C LIeJbIO ITOHABIeHUs IIepeHaNpsKeHWI U
dbeppope3zoHaHCHBIX SIBIeHUN MTpH 0gHOGAa3HOM 3aMBEIKAHUH Ha 3€MITIO.

2.1.8 pe3oHaHCHOE 3a3eMJIeHHe HedTpaIn: 3azeMiIeHUe HeliTpaiu, Mpd KOTOPOM HHIYKTHB-
HBII TOK peakTopa paBeH eMKOCTHOMY TOKY CETH.

2.1.9 pexum 3a3emiieHna HelTpaam ceTH: Crocod sKCIUTyaTallud HENTpalu CeTH C pa33e-
MJIeHHOU HeUTpaibio JTUOO MHOM pexXuM, IIPpH KOTOPOM B HelITpalib BKIIOUeHO 000pyIoBaHNE, N3Me-
HSToIIee BEMMYUHY ToKa OHO(ha3HOTO 3aMBIKAHHS Ha 3eMITIO.

2.1.10 perynupyemMasi pe3uCTOPHAS YCTAHOBKA: PesucTopHas ycTaHOBKAa C peryaupyeMoil
BEJIMYMHOM pe3ucTopa.

2.1.11 noJiHAA KOMIEHCALMS TOKA 0JHO(pA3HOr0 3aMbiKaHHMA HA 3emmo: KommeHcauus
eMKOCTHOW M aKTHBHOU COCTaBISIONIEH TOKa 0qHO(hA3HOTO 3aMBIKAaHUS Ha 3eMJIIO 3a CUeT IMOI-
KITIOYeHUS] K HEUTpald yCTpOoiicTBa KOMIIEHCAIIMH TOJTHOTO ToKa ogHOGa3HOTO 3aMBIKaHHSA Ha
3eMITIO.

2.1.12 deppopesonancubie sBienus: ITepeHanpsKeHUsT U CBEPXTOKU B 0OMOTKax U3MepH-
TEJIBHBIX TpaHC(hOPMaTOPOB HaIpsKeHMUSA, BO3SHUKAIONTHE B Pe3yJIbTaTe HACHIIEHHS CTAIH 1 pe30-
HaHCa B CXeMe, COIepXalllell eMKOCTh 3JIeKTPOOOOPYAOBaHMS CETH M MHAYKTUBHOCTh HAMarHu4uBa-
HUS TpaHchopMaTopa HallpsCKeHU.

2.2 B HactostimeM PJI ncmoib30BaHBI CIIEAYIONIHE COKpaIleHUS:

BJI — Bo3myIIHEIE IMHUH,

BH — BBICOKOE HallpsLKeHUE

JAI'P — gyroracsimuii peakTop;

3PV — 3akphITOE pacIpeleuTeIbHOe YCTPOMCTBO;

KC — xommpeccopHas craHIug;

OJ13 — omHOMa3HOe AyroBoe 3aMbIKaHIe Ha 3eMIIO;

033 — ogHOoda3HOe 3aMBIKaHUEe Ha 3eMITIO;

PYCH — pacnpenenureabHoe YCTPOHCTBO COOCTBEHHBIX HYXK;

T3 — TpaHchopMarop criemnaIbHON OpOHEBO KOHCTPYKIINH IS 3a3eMISHUS HEUTpaIu;

T3H — tparcdopMaTop mIsd 3a3eMIeHIS HEHTpan;

TTHII — TpanchopMaTop ToKa HYIeBOM ITOCIEAOBATEIFHOCTH;

DM 30 — GUIBTp MAarHUTHBIA 3a3eMJISTIOIIII OqHOMAa3HEII;

OCH — snexTpocTaHIUs COOCTBEHHBIX HYXKII.
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3 Mexann3M BO3HAKHOBEHHSI AYTOBbIX NepeHaANpKeHNii

3.1 Bo3HUKHOBEHME AYTOBHIX NlepeHaNpsKeHUI HauboJee BepOATHO MpH IepeMexXaloleiics
JIyre ¥ CpaBHUTEIHHO HeOoNmbImX Tokax 033, He npeshinaomux 10 A. 3HaueHHe aMIUIMTYIH TIepe-
HanpsoKeHWH MPH 3TOM MOXeT AoCcTurath 3,5—3,8-¢a3Horo HanpskeHus Uq).

3.2 IIpu yBeaudeHun Toka O33 myroBbie MepeHaNpsKeHUSI CHUKAIOTCS. DTO CBA3aHO C TEM,
YTO Jayra HOCUT 0oJiee CIIOKOMHBIM XapaKTep, a Mpy OOJBIINX ToKaX BooOIie He obpriBaercs. IIpu
Tokax 033 ot 10 no 20 A repeHanpsKeHNS He TIPEBHIIIAIOT 3 Ucb. ITpu Tokax O33 ot 20 mo 50 A mmepe-
HaIpssKeHUsI He IpeBhIIaloT 2,7 Uq).

3.3 Ilpu omHO(a3HOM 3aMBIKaHHH B Ka0ESIX U CTATOPHOM M30MSIINU BpalllaloINXCs MaIllH
BO3HMKHOBEHHUE TepeMeXaloleics [yru Hauboee BeposATHO B HayaldbHOM ctamuu O33, Koraa He
HACTYIWJIO OOYTJIepOXMBaHME JYrOBOTO KaHala M BO3MOXHO KPaTKOBpeMeHHOE BOCCTAHOBJIEHHUE
3NIeKTpUIeCcKoi mpouHocTr U TIocIe ImoracaHust IyTH.

3.4 IIpu omHOMa3HOM 3aMBIKAaHMU Ha HAPYXHOM H3OJISIIMN BOSHUKHOBEHHE TIepeMexXalo-
e ¥cs {yrd BO3MOXHO 3a CUeT HeYCTOWIUBOTO TOPeHHUsI AYTU U IpU TIepUoINIeckKoM KOHTaKTe (a3bl
C 3a3eMJIIONINM IIPOBOTHHUKOM.

3.5 ITapaMeTphl MEPeXOAHOTO Ipoliecca IIPU BO3HUKHOBEHH OTHO(MA3HOTO AYTOBOTO 3aMbI-
KaHMS B CeTH C M30JIMPOBAHHOM U 3a3eMJICHHOM HeMTpaiibio yepes JII'P omnpenensiioTcss eMKOCThIO
¢a3, UHAYKTUBHBIMA CONPOTHUBIIEHUSIMA MCTOYHWKA MUTaHUA, TpaHchopmaropa u TP, a Taxxke
COIPOTUBJICHUEM TYTH.

3.6 OCHOBHEIMHU (aKTOpaMH, OIpPEASNISIONIMMI MaKCUMyM IepeHanpsokenmii mpu OJ13,
ABJIIOTCA. HANPSKEHUE Ha aBapUiHON dase B MOMEHT MePBUYHOTO 3aXuranus ayru U,, MOMEHT
IoracaHus AYTY U HaIpsoKeHUe IIOBTOPHOTO 3aXuraHus ayru U .

3.7 Ha HavyanbHBIX CTATUSIX TOPEHUS AYTH IPOIlecC HOCUT HEYCTOMYMBHIA XapakrTep, MpH
KOTOPOM OKOHYATEeJIBHOMY IOTACaHWUIO OYTHM IIPEIIIecTBYeT HECKONBKO MOIBITOK TalleHHWd IIpH
Tepexone ToKa yepe3 HyJeBoe 3HaYeHHe, ¢ IMOCIeNYIOIINM IMOBTOPHBIM 3aKMTIaHUeM NyTu. Takast
TepeMeXalolascs Iyra IIpUBOIUT K pa3BUTUIO KoeOaHWH, BOZHMKAIOIINX IIPH KaXIIOM OOpHIBE M
3aKUTAHUM OYTH, T.€. K BOSHUKHOBEHHUIO IYTOBHIX IIepeHAIIPSDKEHII Ha HeTIOBpeXXKIeHHBIX (a3ax.

3.8 MoMeHT IepBUYHOTO ITpo6osT ompenenaseTcs MTHOBEHHBIM 3HaueHNeM HAaIpsDKeHUS B
MecTe 3aMBIKaHUA. IIpy mepeKpHTHUM 3arps3HeHHON U IedeKTHON M3OIAIIUM Ipoboil HacTymaeT
BOJIM3M MaKCUMyMa HalnpsokeHus aBapuitHon dassl U, - cormacHo [2,3].

3.9 IloBHILIEHUE TIepeHaPsSDKeHUI IIPY IyTOBOM 3aMBIKAHUM Ha 36MJII0 OOYCJIOBJIEHO TeM,
YTO BTOPMYHEIA IIPOoOOH IIPOMCXOMUT IIPH HEHYJICBOM 3HaUeHUM HAIIPSDKCHUS Ha HeWTpalld CeTH,
KOTOpOe 3aBUCUT OT YCJIOBHUM TaIlleHHsS IYTH IIOCIe IepBOro mpobos u cocrasister (0,5—1,4) U(b'
MaxkcumanpHEIe BETMYITHE ITepeHAIPSSKeHUM BO3HUKAIOT, eCIH HabmogaeTcs moracalme TyTH Py
Tepexolie yepe3 HyJIeBoe 3HaueHHe CBOOOTHOU cocTaBisAtoNIell ToKa myr. I1pu 6BIcTpoM moracaHuK

YT IPOMCXOMUT 3apsil eMKOCTel HeTTOBpeXIeHHBIX (a3 J0 HallpsDKeHUsI, IIpeBHIIapero dasHoe,
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¥ TOSIBNISIeTCS HaIlpsDKeHMe Ha HelTpanu. Ilocienmyiolue 3aXuraHus OyTH B MOMEHT MaKCHUMyMa
HaIpsoKeHUS aBapUiHOM (a3l MIPUBOMIT K IMO3TAITHOMY HapacTaHWIO HaIpsoKeHUS (3CKalalluk
HaIIpsCKeHUSI) Ha HeWTpasu U K IepeHaIlpsoKeHUSIM Ha HeTIOBPeXKIeHHBIX dazax.

3.10 Dcxananus 1mepeHaNpsKEHIIA U yBeJIMIeHIe HaIlPpsoKe HIA TOBTOPHEIX Tpoboes U, mpo-
HCXONUT IPH OBICTPOM BOCCTAHOBJICHUH 3JIeKTPUYECKOM IpouHocTH U, TIociIe IoracaHus OyTH.

3.11 Jag BHYTpeHHEH CTATOPHOW M3OJISIIMU IBUTATeNlell, a TaKKe JJII M30IAIMU Kabeneii
KpaTKoBpeMeHHoe yBenudenne U_ xapakTepHO B HaYaIbHOM CTaluy Mpollecca 3a CYET BhIIyBaHHs
JYTU M3 Y3KOTO KaHajla B MOBPEXASHHOU M3OJSIIIUM C TTOCHSIYIONIUM MOHKeHUEM HaIpsDKeHMS
1po0osI IIPpU BEITOpaHUH U3OJISIIUH B MecTe TToBpexneHus [4,7].

3.12 Ha mnTensHOCTh TOpeHMS OYTH M YCIOBUS ¢¢ TalleHWs OKA3HBAalOT CYIIEeCTBCHHOE
BIMSIHHE TePEeXOTHOe COIPOTUBIIEHNE B MeCTe TOPeHUS IyTH, BUM THJIEKTPUKA, HEIIOCPEICTBEHHO
KOHTaKTHPYIOMIETO ¢ AYTOBEIM KaHaJIOM, MHTeHCUBHOCTH e OXJIAXIeHU, TaBJIcHNe B 30He TOpeHUS
JIYTH, BOBMOXHOCTB €€ pacTsDKeHUs U JIp.

3.13 JIng Hapy:KHOM M3OMSILIUK BO3MYIITHBIX JIMHUHM XapaKTepHO MHTEHCHUBHOE OXJaXIeHUE
MecTa IIpo0ost, YTO OOYCIIOBIMBAET IOracaHhe TOKa 3aMBIKaHWS TP IIEPBOM WIH IOCIEAYIOIIIX
Tepexoax depes HyJIeBoe 3HaUeHHe ITOJTHOTO TOKA AYTH, COAepXallero B OCHOBHOM BEICOKOYACTOT-

HYIO COCTaBJIAIOIIYIO.

4 BbICOKOOMHOE pe3uCTHBHOE 3a3emJieHne HeliTpaiu cetn 6 u 10 kB

4.1 T'maBHOHM ULEIBI0O BEICOKOOMHOTO PE3UCTUBHOTO 3a3eMJICHUS] HEUTpalu CeTH SBISETCS
OrpaHMYeHMe IYTOBHIX IepeHAINpsKeHHIl M (beppope30HaHCHBIX SBJISHHUII MpH OTHOBPEeMEHHOM
obecITeueHNH IATEIbHO# paboTH ceTH ¢ 033 Ha BpeMs MOHCKAa U OTKIIOYeHUS MOBpPeXIeHHOTO
TIpUCOeAUHEHUS ONIepaTHBHBIM e pCOHAIOM.

4.2 CHUXeHHMe HaIpssKeHHMs Ha HeWTpalu M orpaHWYeHUe MepeHallpsLKeHUH MpU JyroBOM
3aMBIKAHUHM Ha 36MJIO JIOCTUTACTCS 3a CYeT YMEHBLUIeHUS IMTOCTOSTHHON BpeMeHH pa3psiga eMKOCTH
3M0POBBIX (a3 BO BpeMsT 6€CTOKOBOH May3sl ty; ¢ IOMOLIBIO CTIELHAIBHO YCTAHOBICHHOTO pe3ncTOpa
Ry (cM. pucyHoK 1), 06ecniednBaloiero yMeHblleHIe AKTUBHOTO COMPOTHBIICHHUS LIETIU IPOTEKAHMS
TOKA HYJIEBOM IMOCIIeOBATEILHOCTH.

4.3 Pesucrop Ry moakimoyaeTcs K ceTH ¢ MOMOILBIO TpaHCGhOpMaTopa cO CXeMOM CoeIMHe-
HUSI 0OMOTOK Y/A OTHHUM M3 IBYX CITOCOOOB.

IlepBblil crioco® — pe3UcTop BKIIOYAETCS MEXAY HYJIEBOM TOYKOW OOMOTKU BBICOKOTO
Hanpsxennsa T3H u KoHTypoM 3a3eMJIeHHS (CM. pUCYHOK 1a).

Bropoii crmocob — HelTpaib 0OOMOTKU BBICOKOTO HamlpstkeHHUs T3 coemuHSIOT ¢ 3eMJIei, a
pe3uCTOP BKIIIOYAETCS BO BTOPHIHYIO 0OMOTKY TpaHchopMaTopa (B pa30MKHYTHIA TPEYTOIBLHUK, CM.

pUCYHOK 16), ipy 3ToM MarHMTOIpPoBOoI T3 HoikeH OBITE O6POHEBOI KOHCTPYKIINH.
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4.4 CxeMa IOAKITIOYEHHS PE3UCTOPA OIIPeAeIIeTC CTPYKTYPOIi CETH U IIapaMeTpaMHy YCTaHO-
BJIeHHOTO o0opymoBaHus. B cersax 6 u 10 kB Haubosee mpreMIeMbl BapHAHTBI ITOAKITIOUEHUS Pe3H-
cropa K Helitpam T3H win crielimanbHBIX (QWIBTPOB HYJIeBOH mocienoBaTebHocTH THIIa @M 30.
IIpu 3TOM MOIIHOCTH YCTPOMCTB OINMpeaeisieTcs UCXOM U3 HeOOXOMUMOCTH JUIMTEILHOM paOOTH B
pexuMe ogHO(Da3HOIO 3aMBIKaHUSI M 00ecIIeueHNsI alepUoINIecKOro Ipoliecca pa3psiaa eMKOCTU

a3 B TedeHIE 6€CTOKOBON MAY3HI ty;.

@ ? @ ?

T3H T3

PucyHok 1 — CxeMbl MOIKTIOYEHUST Pe3UCTOPA K HEUTPaTH CeTH

4.5 Jlna obecrieueHUs: TIOJIHOTO pa3psifia eMKocTel da3s 3a Bpems ty;, paHoe 0,008—0,010 c,
COIIPOTHBIIEHHE Pe3UCTOpa BEIOUPAIOT M3 YCIOBHS, YTOOR aKTUBHAS COCTABIIIIONIAsI TOKA 3aMbIKa-

HUSI Ha 3eMJTIO IR OBL1a paBHA WIN OOJIBIIEe eMKOCTHOM COCTABIISIONIEN IC
R =1c 4.1

Hcxons U3 310r0 yCIOBMS, CONPOTUBIEHHE PE3UCTOPaA IS CXeMBI Ha pucyHKe la, Ry, OMm,

BBIYUCIISIOT IO hopMmyie U

R.< i’
TR (42)
a CONPOTUBIIEHNE pe3NCTOpa I CXeMBI Ha pucyHKe 16, R A OM, BEIYUCIISIIOT 10 hopMyJIie

27Uy,

< (4.3)
LKL

rae Uyy, — THHeliHOe HanpsbKeHKe CTOPOHBI BBICIIETo HalpskKeHus TpaHcdopmatopa, B;
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I — emxocTHEI TOK 033, A

K — xoaddunment rpanchopmanu T3, BEMUCIIEMEIIT 10 hopMyIe
K= Ugy/ Upn (4.4)

rae Ujyyy — TMHeHHOE HANIPsDKEeHIe CTOPOHBI HU3IIETO HATIPSKeHUs TpaHchopmaropa, B.
4.6 PacdeTHYIO MOIITHOCTE TpaHchopMaTOpa 3a3eMIEHHI HeMTpalu U pe3rcTopa Rywm R,,

S, BA, BEIMMCISIOT IO hopMyJie
S2Up2/3-Ry=(3-Uyy?/ R, 4.5)

3HayeHNe TOKa, TPOTEKAIOLIETO Yepe3 pe3ncTop B pexxume O33 11 cxeMEl Ha pUCYHKe la, Iy,

A, BEIMUCIAIOT 10 hopMmyiie

[ = Jm
3Ry (4.6)

3HayeHMe ToKa, IIPOTEKAIOIETO Yepe3 PE3UCTOP IIs CXeMbl Ha pUCYHKe 16, 1,, A, BHIYHCIIA-
10T 110 hopmyite
I = 3 UHH
A= R, “4.7)

Tox IV B MecTe O33 paBeH reoMeTpHYECKOM CyMMe €MKOCTHOTO TOKA CETH U aKTUBHOTO

TOKa, CO3JaBacMOT0 YCTPOMCTBOM 3a3eMJIeHMs HeiiTpanu. 3HaueHne Toka IV, A, BerumcisioT mo

dopMmyne
IV = ‘/If1 +1% (4.8)

u ¢ yueroM dopMyas (4.1)
1 >42 1. (4.9)

4.7 Ilpu yBenMIeHUU COMPOTHUBJICHHS PE3UCTOpa MO CPAaBHEHMIO CO 3HAYCHHEM, BHIYM-
CIIEHHBIM 110 hopMmyie (4.2), HallpsiKeHHe Ha HEWTpalH 3a BpeMs 0eCTOKOBOI Iay3bl CHIDKAETCS
He IO HYJIS, a 10 KOHKPETHOM BeJUYNHBI AUy, 9TO IPUBOINUT K YBEIHYEHHUIO YPOBHS JTYTOBBIX
nepeHaInpsokeHuit Kir.

4.8 3HaueHWe CONTPOTHBIIEHUS pe3rcTOpa, BEHYMCIIeHHOe 1o dopMynam (4.2, 4.3), asnsgercs
M30BITOYHBIM TI0 pacceMBaeMOM MOLIHOCTH. boJjiee TOUHO COMPOTUBIIEHNE PE3UCTOPa B HEHTpAIIH,
06ecIIeYnBaloIIero pa3pay eMKocTel (a3 3a BpeMs ty;, BHMHUCIAIOT ¢ yI€TOM aKTMBHEIX IIOTEPh B
CeTU UCXOMS W3 BEJIMYMHBI TOKA 3aMBIKAHUS Ha 3eMII0 U TpeOYeMOTO YPOBHSI CHUXEHHS TYTOBHIX
TepeHanpsokeHU. PacyeT Mporu3BOIAT IO CHeIUATM3MPOBaHHON IporpaMMe pacdeTa 3JIeKTpoMar-

HUTHBIX TIePeXOMTHBIX IIPOIECCOB B COOTBeTCTBUH ¢ [13,14].
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S HuskoomHoOe pe3ucTHBHOE 3a3eMjeHne HeliTpaau cetu 6 u 10 kB

5.1 T'maBHOU IieNbl0 HU3KOOMHOTO PE3UCTUBHOIO 3a3eMJIeHMS HEUTpald CeTH SIBISeTCS
onpIcTpoe oTKIoueHue 033 peeiiHON 3aIIUTON M MAKCUMAJIBHBIH OXBAT OOMOTOK SJIEKTPUIESCKHUX
MaIlWH (IBHUTATeNIEeH, TeHepaTopoB, TpaHchopMaTopoB) 3amuToii ot O33. IIpu 5ToM TakKe obec-
IeInBaeTcs IMoJaBiIeHIe IepeHallPsSKeHNH U (peppope30HAHCHBIX SIBJICHIMA.

5.2 Hu3K0OMHO® pe3uCTHBHOE 3a3eMIICHHE HeHTpalld CETH OCYIIECTBIISIOT ¢ IIOMOIIBIO CIe-
nuaisHOro TpaHchopMaropa 3azemieHus Heltpanu T3H co cxeMoii coemuHeHNs 0OMOTOK Y/A,
COITIaCHO PUCYHKY la. PesucTop Ry BKIIOYAIOT MeXy HyJIeBOM ToYKoM ooMoTk BH 1 KoHTYypoM
3a3eMIICHUS.

5.3 CompoTuBleHHe pe3UcTopa BHOMPAIOT HauMeHBIIINM, UICXOAS U3 JBYX YCIIOBHIA:

- IIpedoTBpallleHne MepeHanpske i pu 033 (cM. hopMyiry 4.2), pe3rcTop JOJDKeH co3aa-
BaTh TOK He MeHee eMKOCTHOTo ToKa O33;

- obecrieueHHe ceIeKTUBHOTO cpabaThiBaHMS 3allUT Ha oTKIodeHne 033,

CeeKTUBHO® OTKIIOYEeHHE MOXET OBITh 00eCIIeYeHO MOAKIIIOYCHIEM K HeMTpallk CeTH pe3H-

CTOpAa ¢ COTPOTUBJICHUEM, BHIYHCIIIEMBIM IO (hopMyIIe

UBH

Rys—7/—""—, (5.1)
Jg.IC.:;.MaKC

e I 5 \iaxc — MAKCUMATBHBIN TOK cpadaThiBaHusA 3amuTH O33.
5.4 BriOpaHHBIM M3 3THX YCJIOBHI pe3UCTOp, KaK IMpaBUiio, co3daeT aKTUBHHIL TOK, CyIlie-
CTBEHHO MpPEeBHINAIOIIMIA eMKOCTHBINM. ECIM eMKOCTHBIM TOK 3HAYUTEIbHO MEHBIIe aKTHMBHOTO

[ <<Ig, To TOK O33 MOXHO BBIYUCIATH 110 HOPMYJIe
U
L =Ig=—2—, 5.2
3 R \/5 ] RN ( )

rae Uy — MMHeiHOe HalpsDKeHUe CETH.
5.5 Ilpu O33 B 0OMOTKe, COSMHEHHON II0 cXeMe «3Be3nma», ToK 033 I;, A ¢ yuerom (5.2)

BHIYHCIIIIOT IO hopMyIIe
I = W U

- — | —=H
3 ’ 5.3
100 | 3 Ry (5.3)

rae W — 4HCIIo BUTKOB OOMOTKHM CTaTopa OT 3aXKUMOB J0 TOYKH 3aMBIKaHU, % OT 0OIIero YMcia BUT-
KOB IIOBpeXAeHHOU da3Hl.
5.6 111 06MOTKY, COeMMHEHHOM TPeYTrOJIbHUKOM , HAMMEHBIINI TOK 3aMBIKaHNA Ha KOPITYC B

cpenHeli Touke 0OMOTKH I3, A, BRIYUCIIAIOT 110 popMYyITe

U

I,=05—H—,
3 \/§~RN

(5.4)
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5.7 TIpu O33 B 06MOTKaX BEICOKOBOJIBTHHIX 3JIEKTPOABUTATENEH IS IIPeIOTBpaIleHIs BHITO-
paHUs aKTUBHOM CTaJIM CTATOpa IOJLKHO OBITh 00eCIie4eHO OHICTpOe OTKITIIOUeHHEe 3JIeKTpOIBUTaTe -
JISL 3aLUTON OT 3aMBIKaHUW Ha 3eMJIIO.

5.8 Yuciro BUTKOB OOMOTKH, 3amuineHHo! oT O33 W, %, BRIYUCIIIOT 1o (hopMyne

W= l—IIQ -100, (5.5)
R
e I.; — Tok cpabarsiBanus 3auTHL 0T 033, A;

I; — TOK B 3a3eMIISIOIIEM PE3UCTOpE, A.

VYBeNIMYUTh 30HY 3alllUTH BATKOB 0OMOTKHU cTaTopa oT O33 MOXHO, YBeIUYMBas aKTUBHBIA
TOK pe3HcTopa JTubO0 CHIXAas TOK cpabaThIBaHUS 3allUTH B IIpeAesiax JOMyCTUMEBIX 3HAYeHU I, BEIYH-
cIsieMbIX K03 OUIMeHTOM YyBCTBUTEIBHOCTH 3aLIUT.

5.9 B 3aBucuMOCTH OT crocoba BeIOOpa 3a3eMIISIONIET0 pe3ucTopa M 3HadeHHs Toka 033
3a3eMJIIIONIUNA TpaHcdopMaTop ISl HUI3KOOMHOTO Pe3MCTUBHOTO 3a3eMJISHUSI HeWTpallu ceTH U
Pe3UCTOP JAOJKHBI OBITh pacCUMTaHbI MO0 Ha KpaTKOBpeMEHHYIO, TH0O Ha WINTENbHYIO paboTy B
pexume 033, B TeueHHe KOTOPOIl He TOIXKHO HabIIogaThes IMpeBHILIeHIE X HOPMUPYEMBIX TeMITe-
paTypHEIX HapaMeTpOB.

5.10 3ammTa ot O33 ycraHaBIMBaeTCs Ha BCeX IMHUAX peIeiiHOM 3alllNThI HYJIEBO MOCTIeI0-
BaTeJIbHOCTH C UCIIOIb30BaHWeM TpaHcdopMaTopos Toka Thia TTHIT u uudpoBeX TepMUHATIOB
wru pene PT3-50, PT3-51 (PT-40/0,2) ¢ meiictBeM Ha OTKJIIOYEeHHE STHX NpucoeauHenuii. Eciu
KabeNbHAas TMHUS COCTOUT U3 HeCKONBKUX Kabenei, To TpaHchopmaTopsl Toka TTHII ycranasnmsa-
IOT Ha KaXIoM Kabele.

5.11 Tok cpabaTbiBaHUA 3aIIUTH pucoequHeHnii or 033 I, A, BRrIMCITIOT IO hopMmyIte
[=Ky K- I, (5.6)

rae Ky; — xoapduime HT HameKHOCTH, IIPHHUMAETCS paBHBIM 1,2;

K — xoadbduImeHT, YIUTHBAIINH 6POCOK eMKOCTHOTO TOKa, IIPUHUMAETCA Ui peie
PT3-51 pasusim 2 — 3, g peae PT3-50 — papubsM 3 — 4, 119 U POBHX TEPMHHAIOB — paBHBIM
1,2;

I~ — emxocrhbiii Tok TTHII 3amumaemoro npucoenuHenus npu 033 Ha cexuuu 3PY — 6 u
10 xB.

Ecau B ceTu mMmeroTcs CeKUMM NUTaHMS Tpymnn saekrponpueMHukoB PYCH, To Ha
JIMHUASX IMUTaHUS STUX CeKIUI YCTaHaBIMBAIOT 3AIUTY HYJIEBOI IOCIEIOBATENBHOCTH ¢ AEi-
CTBUEM Ha OTKJIIOUeHHE C BBLASPXKKON BpeMeHH s OTCTpOIKHU OT paboThl 3amut O33 nuHUIM,

otxongamux ot PYCH.
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5.12 Ha ¢punepax nutanus T3H, mopxmodeHHoro K mimHaM 3PV, 3aiura or O33 ciryXut s
pe3epBHUPOBAaHNA 3aIlNT OT 3aMBIKAHUH Ha 36 MITIO OTXOISAIINX JIMHHI, a TAK:Ke T IpeIoTBpanle HHS
JUIATeNBHOTO IpoTeKaHus Toka O33 B HeTepMOCTOMKOM pe3HCTOpe HeliTpali.

IIpu BosHNMKHOBeHMU pexXuMa IuTeabHoro O33 (HanmpuMep, IIpU OTKa3e B paboTe 3aIlUTHI)
3aluTa HyJeBoil mociiefnoBaresbHocTH T3H ¢ BBIIepXKKOI BpeMeHH HeiiCTBYeT Ha OTKIIOUEHIe
peIKIiouatenss T3H, mepeBonga TeM caMBIM CeTh B PeXXHM PabOTH ¢ M3OJHPOBAHHOM HEWTpANbIO,
Ecau Bukmovarens T3H He oTKIIOMIICS, 5Ta 3alllMTa MOXKeT NeHCTBOBATh Ha OTKITIIOYEHNe BHIKITIO-
gaTessi BBOAA U CeKIIMOHHOTO BHKITIOYATeIS (€CJIH OH BKJIIOUEH).

5.13 Ecnu pesuctop 1 TpaHchopmarop T3H BeIOpaHBI TepMOCTOMKUMHU, TO OTKIMoYath T3H
B pexumMe miuteabHoro 033 He HyxxHO. Ec/in Hcmionb3yeTcs pe3McTOpHAs yCTAaHOBKA C aBTOMAaTHie-
CKUM perynupoBaHHeM Toka O33, To IpH oTKa3e ycTpolicTB P3 pesnicTopHas ycTaHOBKA MepeBOINT-
¢ B peXXHM HeoTKiodaeMoro 033 (peXHM BBICOKOOMHOTO Pe3HCTUBHOTO 3a3eMJICHHS HeHTpamu
CceTH).

5.14 TIpu HeobxomumocTH T3H ocHalialoT aBTOMATHKOM, 00ecIedrBaloleil Takoi pexXum
paboTHI, IpH KOTOpoM ceTh 6 1 10 kB morkHa GHITH 3a3eMiIeHa Yepe3 oquH TpaHchopMmaTop T3H u

TOK 3aMBIKaHHA Ha 3¢MJIIO HE IIPCBHIIIIACT MAaKCHMAaJIbHO OOIIYCTHMOTI'O 3HAYCHUA.

6 3azemuenne HeiTpan cetn 6 u 10 kB wepe3 ayroracsmmii peakTop

6.1 3azemnenne HeliTpaan ceTd Yepe3 JI'P mpuBoguT K KoMIIeHcallUH eMKOCTHBIX TOKOB B
MecCTe 3aMBIKaHUS U K CHIDKCHUIO BeJTMUMH IYTOBHIX MepeHaIpsXeHui. OTHaKO OCTaeTCs OITaCHOCTh
BO3HUKHOBEHUSI OOJIBIINX KpaTHOCTe! IIepeHaIlpsoKeHMH MpU HeTOYHOM HAacTpOMKe Myroracsiiero
peakTopa, a Takke Tipu codetannu O/13 u HemorHoGa3HEIX peXXKMMOB, BO3HUKAIONINX TP 3aIa3Ibl-
BaHHUHU B OTKIIOUeHNHI WIH OTKa3e OTAEIBHEIX ITOTIOCOB BEIKIIOYATENS.

6.2 BrI6op MHIYKTUBHOIO CONPOTUBIIEHNA peaKTopa OCYIIEeCTBIIeTCS IO MeTOANKe, U3J0-
XeHHOU B [3].

6.3 IIpu pesoHaHCHOM 3a3eMJISHUM HeNTpaIl ceTH ITocie Bo3HUKHOBeHNS O33 1 moracaHnu
TOKa AYTH IIPOUCXOIST BO3MOXHBIE IIOBTOPHEIE IIPpoOOY Ha HAIIPSKeHUM, MEHBIIIEM TN paBHOM ¢has-
HOMY, UTO TIPUBOJNT K TepeHaNpSIKeHSIM Ha HeITOBpeXXIeHHEIX da3zax, He IIpeBHIIAIONINM 2,4U¢).

6.4 I1pu HeTouHOM HacTpolike JI'P mpoiltecc BEIpaBHUBaHHUA HalpsokeHMI das mociie mora-
CaHMSI Iy HOCUT XapaKTep OMeHMI, 4acToTa KOTOPHIX OIIpeHessieTcs CTeIIEHbIO PacCTPOMKI KOM-
MeHcallun 1 JoOpOTHOCTRIO KoJebarenpHoro Konrypa. Ilpu TouHnoil Hactpoiike JII'P unm Hebob-
IIIOT TTepeKOoMITeHCAITU N paccTpoliKa M BO3HUKHOBeHMe 6ueHM pu 033 BO3MOXHEI ITPH OTKIIOYE-
HUH IpUCOeAVNHEHNS ¢ OOJBITNM EMKOCTHBIM TOKOM IMOAMUTKH. OMacHOCTh OMeHU I COCTOUT B TOM,
YTO IOBTOPHOE 3aMBbIKaHHEe MOXeT IIPOM3OUTH TpHM HAIPSDKeHHH, OJM3KOM K MaKCHUMYMY, YTO

BBI3EIBaeT IepeHAIIPSDKeHIS Ha 3MOPOBHIX (ha3ax.

10
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6.5 Ipu paccTpoiike KoMIieHcalnu oT 15 % mo 30 % myroBhie epeHANPSIKEHUA JOCTUTAIOT
(2,8+3,0)-Uq), YTO C TOYKU 3pEHUS OTpaHUYeHU MIepeHanpssKeHui nenaet mpuMeHeHue TP Head-
(EeKTUBHBIM.

6.6 YcrpoiicTsa peeiiHOM 3aiIuTh oT O33, OCHOBAHHBIE Ha TOKOBOM IIPUHIINIIE, He QYHK-
IIMOHUPYIOT B YCIOBUSIX IOTHON KOMIIEHCAIIMH TOKa OIHO(a3HOro 3aMBIKaHuA Ha 3eMimio. 11 pabo-
THI HanboJee MaCCOBBIX YCTPOMCTB peleHOM 3alllUTH HeoOXOMMMO, YTOOH ToK O33 OBLI O0IBIIe
TOKa cpabaThIBaHUs 3alIUTH I ;, To3TOMY ceTH ¢ JII'P yacTo sKCILTyaTHpYIOT ¢ epeKoMITeHcalnei
eMkocTHOTO ToKa O33. B aTOM cityyae s obecrieueHus ceIeKTUBHOM paboTH 3amuThl oT 033 moi-

2KHO BBITIOJIHATHCA YCJIOBUC

L=T 1>, 6.1)

TO eCTh TOK 3aMbIKaHU$ TODKEH OBITh OOJBIIe TOKa CpabaThIBAHUS 3aIUTHI.

6.7 Tlpum 9acToit KOMMYTAIIUHU IIPUCOeTMHEHUH peKOMEHIYeTCs IIPUMEHSITh aBTOMATHYECKYIO
MONCTPOUKY MHIYKTUBHOCTU Hyroracsilliero peakTopa. ABTOMaTWuecKas HACTpoOiiKa peaKTopa
TO3BOJSIeT CHU3UTH TOK 033 10 3HaYeHU, OpeensieMbIX TOUHOCTBIO pabOTH aBTOMAaTUKM U TIPU-
HSITOH CTeNleHbIO OTCTPOWKM OT pe30HaHCa B HOPMasBHOM pexume. [lomkimodeHue peaKTOpOB C
aBTOMAaTUIeCKOW HaCTPOMKOM CTeIIeHN KOMIIEHCAIIUY TIPHUMEHSIETCS] B cXeMaX, AOMyCKAIOIINX JUTH-
TeJIBHOE CYIIIeCTBOBaHMe pexXuMa ¢ HeycTpaHeHHBIM O33. IIpu ucmob30BaHMM AYyroracsailix peak-
TOPOB C aBTOMAaTUYeCKOM MOMCTPOMKONI TOJDKHA OHITH MpeTyCMOTpeHa ClIeMHAIM3NpOBaHHA 31~

Ta ot 033 wm uHaUuKaIus npucoeguHenus ¢ 033.

7 KoMOMHMpOBaHHOE 3a3eMJICHHE HEATPAJH B ceTax HanpsukenueM 6 u 10 kB

7.1 3HaueHMe COMPOTUBIEHAS 3TOTo pesrcTopa Ry, OM, TO3BOJTIOMEr0 YCTPAHUTD OHeHMS
N> > )

BI)I6I/Ipa]OT HCXOOdA N3 COOTHOIIICHMA

R’y =Ug /Al (7.1)

e Al — Tok paccTpoOMKM KOMIIEHCAITMOHHOTO peakTopa, A.

OmnpenenenHoe mo dopmye (7.1) 3HadeHWe conpoTuBIeHUs pe3rcropa R*N, moakmoueH-
Horo napawienbHo JI'P, MpUBOAUT K MOMTHOMY YCTpaHeHHIO OMeHHI Mmociie oracaHus IyTu U CHU-
= 24U

XKCHUIO TIepeHANpPsDKeHUH IPpH MOBTOPHBIX Mpobosx mo ypoBHs U OnHako vaiie

MaKc & make’

BCETO MOIITHOCTh TAKOTO PE3UCTOPA SIBMISIETCS N30BITOUHOM.

YTouHeHNEe 3HAYEHUSI CONMPOTURIEHUS PE3WCTOPA, TIO3BOJMIONIETO CHU3HUTD IepeHaTpsIKe-
HUS 10 3aJaHHON BEIMIWHBI, OCYIIECTBIISIETCS] PACICTHRIM ITyTeM C YIeTOM BCeX BIMSIONINX (haKTo-
POB TIO CIIeNMAIM3UPOBAHHBIM TIpOorpaMMaM, M3ToXeHHBM B [13,14]. B 3TOM ciyvae mapaMeTpsl

pe3rucTopa paCCUYUTHIBaIOT UCXOIs U3 HeoOXOMMMOCTH OOecIIeYeHUS:
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- OrpaHMYeHMs MepeHanpsoKeHui B pexume O33 mo 3amaHHOM BeawunHbl K (0OBIYHO 10
VPOBHsSI HUCITBITATEIFHOTO HAIPSKeHWS TPH TPOMMIAKTHIECKNX HCIBITAHUSIX BpallaloIuxcs
MAIITHH);

- OTpaHUYeHUS HANIPSDKeHUH, BO3ZHUKAIOIINX Ha HeWTpalu B HOPMaTbHOM peXuMe 3a CUeT
HECUMMETPHUH TTapaMeTPOB CXEMBI;

- VBEJIMUeHUS] aKTHBHOW COCTABISIIONIEH TOKA 3aMBIKaHUS Ha 36MITIO JO YPOBHS, 00eCIIeUH -
BalOIIETO CeJeKTUBHYIO paboTy 3alllUT HAa TOKOBOM TTPUHITUIIE;

- UCKITIOYEHMST OTTacHBIX (heppOPEe30HAHCHBIX SIBICHU.

7.2 Ilpu nmonkmodeHnu mapamwiensHo TP pesucTopa ¢ conmpoTuBIeHNEM

Ry =(1,5...2,0)- Uy /AL (7.2)

MaxcumMasbHble epeHanpssKeHuA He npesbimaroT yposaa U, , =26 Uy, - .

8 Pexomenayemble pexxuMbl 3a3eMIeHHsI HelfTpaim ceTeil HanpsikenneM 6 u 10 kB

8.1 Ha BrIOOp BapHmaHTa pexXMMa 3a3eMJIeHUS HeUTpalIl CeTH BIUSIOT CAeAyIONINe ee XapakK-
TepUCTUKU:

- BeJIMYMHA OfHO(DA3HOTO TOKA 3aMBIKAHMsI Ha 3eMJII0 1 -

- BJISKTpHYecKas IIPOYHOCTD U3OJSIIUU 3JICKTPOOOOPYIOBaAHHS

- HAIM4YKe BpalllalolIUXCs 3IeKTpUIeCKUX MalllvH;

- BO3MOXHOCTD OCYIIECTBISHUS OTKIIOYSHHUS MPHCOSANHEeHN ¢ ONHO(Ma3HBIM 3aMBIKaHHEM
Ha 3eMII0 (Pe3epBUPYEMOCTh HArpy3KH MPUCOSAMHEHMIT);

- BO3MOXHOCTh OpraHM3alluM CeJIeKTUBHOU 3aIMUTH OT O0AHO(GAa3HOTO 3aMHKaHHA Ha
3eMIIIO;

- BJIEKTPOOEe30MacHOCTb;

- HaJIu4Ke SIBHO BBIBEJIEHHOM HEUTPaJIN CeTH;

- Hannuue DCH, paboraromeii aBTOHOMHO WM NapajjeibHO ¢ SHeproCUCTEMOI.

8.2 ITpuMeHHTENBHO K cxeMaM ceteil 6 1 10 kB mpu BeI6ope peXXxnMa 3a3eMIeHHS HeHTpain
ceTH HeoOXOIMMO HCIIONIh30BaTh TPamalliio MeKTPUIECKHX ceTell o AByM Hanbojee BAKHBIM MPU3-
HakaM — TOKY 3aMBIKaHWS Ha 3eMJTI0O ¥ HAIMYMIO Bpalllajoluxcd MalinH. Haaudue Bpalmalommxcs
MAaIIWH SIBJSeTCS MPUHITUITHAIBLHBIM (haKTOpOM, MOCKOIBKY Iperoiaraer o0s3areIbHOe OTKIIIoYe-
HHUe TMpUCOeOUHEHHA C IBUTaTelieM (WIM TeHepaTOpoM), Ha KoTopoM mpomsourno 033, u
HaKJIaabIBaeT 0ojiee XeCTKHe TpeOoBaHUS K JOMYCTUMBIM BeIMIMHAM TepeHaIpsKeHUI CorlacHO
[6]. B Tabmuiie 1 mpuBemeHBI peKOMeHIyeMble CIIOCOOH 3a3eMIIeHHs HelTpanu ceTeii 6 u 10 kB B

3aBUCHUMOCTH OT TOKa 3aMBbIKaHWsI Ha 3¢MJIIO.
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Taonuia 1 — Bebop pexuma 3a3eMIeHHS HeliTpanu cereii 6 1 10 KB

PexoMeHIyembIii peXuM 3a3eMJIEHHS HEUTPATU CeTH

3HaueHue XapakTepuCTHKa |NpH OeiicTBAY peficiiHOM 3amu- . N
I TIPH JeiiCTBHH pelieiiHOM 3aIAThHI Ha
c ceTH ThI Ha curHal (6e3 OTKIIOYEeHHSI
oTKIoYeHue npucoequaeHus ¢ 033
npucoemuHeHwnst ¢ 033)
PY 6 u 10 kB snek- .
3azeMiIeHHe HENTPAIH CETH Yepes
TponpuBogHBIX KC;
PEe3HCTOp ¢ TOKOM, TOCTATOUHBIM JIJISI
pacnpeaenuTenbHble| BpIcOKOOMHOE 3a3eMIeHHE
. obecrieuyeHns ceJEKTABHOIO OTKIIIO-
cetn 6 m 10 kB Heiitpamu cetu I = I
genus 033. Tpebyemast BemuauHa
OCH; nutaromue B cxemax sieKTponpHBOTHEIX TOKA Pe3HCTOPa OMpeIeIeTcs
I.<5A| A* | BeIcOKOBONBTHBIE KC obs3arensHa ranpBaHHYE - p P P
THIIOM HMCIIOJIb3YEMBIX 3allUT OT
ceTd OYPOBBIX YCTa- | CKas pa3Ba3Ka BIOIBTPACCO-
033. B cxeMaX 3/1eKTpOIPHABOTHBIX
HOBOK; cet 61 10 | Bbix BJI c munamu 10 kB
KC o6g3atenbHa raTbBaHHIECKAas
kB anekrpocHabxe-
pasBsizka BOOJbTpaccoBbix BJI
HUSL IIOA3EMHBIX
¢ mmaHamu 10 kB
XpaHHJIHII, Ta3a
PY 6 u 10 kB raso- .
3azemileHHe HEMTpalIH CeTH Yepes
TypomHHBIX KC;
cern 6 1 10 kB PE3UCTOP C TOKOM, IOCTATOYHBIM ISt
L.<5A| r* BricokooMHOe 3a3eMieHre obecneyeHHsI CeIEKTHBHOTO OTKIIO~
cs b CHCTEM 31EKTPO- . L~1
HEUTpaIH CETH 1, = 1. gernsa 033. TpeGyemas BennunHa
CHaGXKEHMUsI Ta30BbIX
TOKa PE3UCTOPA OMpeeIeTCs
MPOMBICIIOB U
THIIOM HCIOJIb3yeMBIX 3amuT ot 033
MPOMILIOMIATOK
BEICOKOOMHEI pe3ncTop B
HeUTpaIu reHeparopa 610Ka
reHeparop-TpaHcdopMaTop;
BBICOKOOMHBIIH PE3UCTOP B
Heitpau T3H (m1a Hebmou-
Pacnpegenurenn- ™ ( .
HBIX CXEM); TOYHAsI KOMIIEHCa-| 3a3eMIIeHHE HEUTpAIU Yepes3 pe3n-
Hble cetu 6 u 10 kB
SCH- nwst Toka O33 HacTpanBae- CTOP ¢ TOKOM, IOCTATOYHBIM JIIS1
SA<I A | cemn é 1 10KB ¢ MBIM IYTOTaCSIOIIM PeaKTO- obecrieyeHusI CeIEKTHBHOIO OTKIIIO-
[.<20A poM B Helitpanu cetu ¢ mox- | ueHwmst O33. Tpebyemast BemmInHA
KOMOMHUPOBAaHHBIM
KIIOYeHHBIM MTapajuleIbHO TOKA PE3UCTOPA O PEICIIETCS
MHUTAHUEM OT SHEP-
PEaKkTOPy BHICOKOOMHBIM THIIOM HCIIOJIB3yeMBIX 3amuT oT 033
rocucteMsl 1 DCH
pe3uCcTOpoM (B COCTaBE peak-
TOpa PeKOMEHIYETCS UCITOTb-
30BaTh YCTPOMCTBO OIpeaee-
HHSI IIOBPEXASHHOIO IpHUCOe-
JUHEHUS)
BEICOKOOMHEI pe3ucTop B
Hetitpanu T3H. Tounas koM-
neHcamus Toka 033 HacTpan- .
3azeMiIcHHE HEUTPAIH CETH Yepes
BaeMBbIM IYTOTacSIIUM peaK-
., PE3UCTOP C TOKOM, JOCTATOUHBIM ST
Ceru 6 u 10 kB TOPOM B HEHUTPAJIH CETH ¢ IOX -
S5A<T obecrneuyeHns CeNeKTHBHOTO
C TIUTAHUS KIIBIX KIIOYeHHBIM MTapajuieIbHO
b ortkmoueHust 033, TpeGyeMas
[.<20A TOCENTKOB U IPOM- | peakTopy BHICOKOOMHBIM
BEJIMYMHA TOKA PE3UCTOpA
30HBI pe3ucTopoM (B COCTaBe peak-
onpeaesiercss THIIOM HCITOIb3YEMBIX
TOpa PeKOMEHIYETCSI HCIIOIb-
N samurt ot 033
30BaTh YCTPOICTBO OIpeaeie-
HHS TIOBPEKISHHOIO MPHCOe-
JAUHEHHA)

13
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Okonuanue mabauyo 1

PexoMeHIyeMBIl pEXIM 3a3eMICHHS] HEUTPATIH CETH
3HayeHne XapakTepucTuka | MU OeHCTBUU peASHHOMN 3alIUTH HAa |IpH ASHCTBAM pPEIeiHON 3aIm-
I ceTn curHa’ (6e3 OTKJIIOUEHHUS MMPUCOeI- | Thl HA OTKIIOUEHHE IIPUCOSIH -
HeHms ¢ 033) Henus ¢ 033
Tounas koMmmeHcarus Toka 033
Cetn 6 1 10 kB n .
HacTpamBaeMBIM IYTOTacSIINM peak-| Pesucrop B HEHTpaau ceTH ¢
rasomnepepabdaThi-
BAIOILLIX 3ABOIOB TOPOM B HEUTpaIH CETH C MOAKIIO- | OrpaHHYCHHBIM BpeMeHeM
) YeHHBIM TapaLIeIbHO PEaKTOPy nmporeKaHus Toka. Tok pesu-
I.2 Paspersrennie BBICOKOOMHBIM PE3UCTOPOM (B CcTOpa N3MEHSIETCS OT ASCAT
; A | cemn 6u10kBc COCTaBe peakTo pa eKonfeH;[yeTcsl KOBp O COTEH aMIIe I/Iﬂ3aBI/ICI/IT
20A KOMOMHHPOBAHHBIM P pa pex X P
HCTIOJIBb30BaTh YCTPOHCTBO onpeae- | ot tuma 3amur ot O33. Ipu-
MMATAHUEM OT SHep-
JICHUS TIOBPEXICHHOTO IIPUCOSIM - MEHEHHE pa3IeIuTeIbHOTO
TOCHCTEM U 3JIeK-
N HeHus). [lpuMeHeHne pasmenm- TpaHcdopMaTopa
tpoctranmii CH
TeIbHOTO TpaHchopMarTopa
Tounast kommencanusg Toka 033
HacTpamBaeMBbIM IyTOTacsSIinM peak-| Pesucrop B HeliTpanu ceTn ¢
TOPOM B HEUTpaIK CETH C TMOAKIIO- | OrpaHMYCHHBIM BpeMeHEeM
PasBeTBiIeHHBIE
cotr 6 1 10 kB YeHHBIM TapaLIeIbHO PEaKTOPy MpoTeKaHus ToKa. ToK pesu-
I.2 BBICOKOOMHBIM PE3UCTOPOM (B CTOpa N3MEHSIETCS OT AeCAT-
b | muraHmi XWX COCTaBe peaKTopa peKOMEHIyeTCs KOB JO COTEH aMIiep U 3aBUCHT
20A TTOCEJIKOB U IIPOM- P pa pex p
30HEL HCIIOTB30BaTh YCTPOICTBO onpene- | or tuma 3amut ot O33. Ipu-
JICHUS TIOBPEXIACHHOTO IMIPUCOSTH - MEHeHHe pa3ieuTeIbHOTO
HeHus). [IpuMeHeHne pa3menu- TpaHcdopMaTopa
TeIbHOTO TpaHchopMaTopa

A"—c¢ BpamaronuMucs BEICOKOBOJIPTHBIMU MalllMHAMH

kek
b" — 6e3 Bpamaromuxcss MaIAH

8.3 Ha rasorypounnsx KC Heob6xommMo IpUMeHATH 3a3eMJIeHIe HelTpaiu ceteit 6 m 10 kB

qepe3 pe3ucTop ¢ CONPOTUBIIEHNEM, BEIOpaHHBIM 110 opmyJie (5.1). OTKIoYeHHe TOBPeXAeHHO-
ro yyactka npu O33 JOIXHO OCYIIECTBIATHCA ¢ MUHMMaJIbHOH BBIAep:XKKoi BpeMenm. Ecnu
OBICTpOE OTKIIOUESHUE HEAOITYCTUMO TI0 PESKUMHBIM COO0paXkeHHIM, TO cliefyeT MPUMEeHSTE BRICO-
KOOMHO€ 3a3eMJIeHHe HEeWTpall CeTU C CONMPOTHUBIEHHEM, BHIOpaHHBIM Mo dopMmyne (4.2). Ilpu
5TOM TMOMCK M OTKIIOUYeHHe IMOBpeXAeHHOTo ydacTKa ¢ O33 BHIOMHSIETCS SKCIUTyaTalluOHHBIM
TMepPCOHAIIOM.

8.4 B 3j1eKTpHYECKHUX CETIX C SIMEKTPOABUTATEIAMHU 3alllUTa OT 3aMBIKAHHI Ha 3eMJIIO BCeX
MpHCOeANMHe HUI JOJDKHA JeHiCTBOBATh Ha OTKIIIOUYeHHE ¢ MUHIMANBHOT BBIIEPKKOI BpEMEHH.

8.5 B cxeMax snextponpuBoaHbx KC o0g3aTeIbHA raJbBaHAYecKasi pa3Bsa3Ka BIOJB TPacco-
BoIX BJI ¢ muHamu 6 u 10 xB.

8.6 3aseMiieHMe HEUTpAIH CETH B cXeMax eKTpolpUBOAHBIX KC MOIKHO OCYIeCTBIIThCS
yepes pe3ncTOop, MO3BOJIIONINI 00eCIIeYnTh OBICTPOAEHCTBYIONIee celeKTuBHOe oTKiIoueHne 033,

ComnpoTuBlieHHe pe3UCTOpa B HelTpaiu onpeneisercs mo dhopmyne (5.1).
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8.7 C 11eMb10 CHIZKEHUS TePMHUIECKOTO BO3IEHCTBIS AyTH HA U30JAIIHIO CTATOPHBIX OOMOTOK
BBICOKOBOJBTHHIX ABUTaTeNIell MOXeT OHITh WCIIOIB30BaHa perylupyeMas pe3UcTOpHas YCTaHOBKA.
B 3TOM ciy4ae pe3sucTop BKIIOYAIOT B PACCEUKY TPEYTOJIbHUKA CIIeIINAIBHOTO 3a3eMIISIIOIIEeTO TPpaH-
cdopmaropa Y/A (cM. pucyHOK 1 6) ¢ BOBMOXHOCTBIO PeryJIMPOBAHUS BEIHYMHBI COMPOTHUBICHHUS
pesucropa. YIpaBleHHe BeIMUMHOM COIPOTHBICHHS DPE3HCTOpa B 3aBUCHMOCTH OT BeJMIWHEI
HanpsDKeHUs HyleBoil mocienoparebHocTH (1 Toka O33) T03BOJIsIeT HCKITIOYHTD HeXKelaTeTbHOe
TMOBHIIIeHWe aKTUBHOro Toka 033 mpH 3aMBIKaHWSX BOJTW3U BBICOKOBOJBTHHIX BRIBOJOB OOMOTKH
JIBUTATeJs] WJIM TpaHC(HOPMATOPOB H O0OECIICUUTh MPUEMISMYIO CeJIeKTUBHOCTD pelleliHOM 3aluTh
TP 3aMBIKAHUH BOJIU3U HEUTPAJIbHOM TOYKHM OOMOTKH. JlommycKaeTcs HCTIONb30BaHUE CIIEITHAIBLHO-
TO PETYJIMPYEMOTO pe3NcTopa MpH ero MOAKITIOYeHUN K HeWTpalu TpaHchopMaTopa 3a3eMIIeHUS
HeWTpamu ceTH (CM. pUCYHOK 1 a).

8.8 Jliist cexmuii miuH KC ¥ moacTaHIIMI ¢ HATpy3KO#, OTKIII0UeHIe KOTopoii B pexxume 033
HeJIOIyCTUMO, OrpaHMYeHMe MYTOBHIX MepeHAIIPSIKEeHHWI OCYIECTBIAETCS MOAKIIOUeHUEM K Hel-
TpaIH CeTU Pe3UCTOpa, COMPOTUBIIEHHE KOTOPOTO omnpenelsioT 1o ¢opmyiie (4.2). Pesucrop nomkeH
MMeTb UCTIOJIHeHH e, TTO3BOJIsIoNIee ITUTEbHYIO 3KCIuTyaTaiuio B pexkuMe O3 3. IIpu 3ToM mouck u
OTKITIOUeHUE ITOBpeXIeHHOTO y4yacTKa ¢ O33 BBHITONHSAETCS 3KCIUTyaTAllMOHHBIM TIEPCOHAIIOM.
AKTHUBHHI TOK, CO3IaBaeMHIil PE3UCTOPOM, HCITOIB3YETCS JUIS OIpeAeieHUs TTOBPEXASHHOTO TIPH-
COeTUHEHMUS C IeMCTBUEM Ha CUTHAI.

8.9 B cxeMax paclipefeUTeNbHBIX TTOICTAHIINI TeXHONOTUYEeCKOro Ha3HaYeHUsI, He Coep-
XKallMX MOIIHOW JBUTATEIbHON HArpy3KHu, SHeprooObeKTax, MUTaeMbIX OT aBTOHOMHBIX 3JIEKTPO-
CTaHIIUI, TOJIKHO IIPUMEHATECS 3a3eMIeHe HeliTpaau ceTeii 6 1 10 KB yepe3 pe3ucTop ¢ COMPOTUB-
JIeHneM, BEIOpaHHBIM 10 dopmyite (5.1).

8.10 Ha 6;10Kax reHeparop-TpaHchopMaTop HeOOXOMUMO IIPUMEHSTD 3a3eMIIeHIE HeUTpaIu
TeHepaToOpOB Yepe3 Pe3UCTOP C COIIPOTHBIIEHNEeM, BRIOpaHHBIM 10 hopmye (5.1).

8.11 Ha cGopHEBIX ITMHAX TeHepaTOPHOIO HAIpsDKeHWs MPU TOKaX 3aMBIKaHUS Ha 3eMITIO
I;< 10 A Heob6xomumo npuMenaTs T3H ¢ conpoTuBieHreM B HeUTpaaM, BRIOpaHHBIM II0 popMmyJie
(5.1), c meficTBUEM 3alllUTHl Ha OTKIIIOYESHUE.

8.12 [l obecTieveHHs CeJIeKTHBHOTO OTKIIIOUeHHs TTprcoearHeHus ¢ O33 mpu Tokax I;> 10 A
JOITyCKAeTCsI IIPUMEHTE PeTyIMPYEMBII pe3HCcTop 3a3eMIeHIs HelTpatu ceTy. B aToM ciydae K Heli-

TpajIi ITOCTOSHHO TOAKIIOYAETCs PE3UCTOP ¢ COMPOTUBIIEHUEM, ONPeNesIsieMbIM ITo hopMyIte

R, <—Ym_ (8.1)

IIe RNm — PEe3UCTOp, COIPOTHUBIEHNE KOTOPOTO BHIOMpaeTcsT M3 YCIOBUS IIUTENBHOW PadOTH B
pexume O33;

Iy — mmarensHO momycTuMbIA TOK O33 (SA W1 CTaTOPHON U3OJISALIAN).
iig
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ITonkmoueHne Takoro pe3ncTopa obecliedynBaeT OTpaHUYEHMe AYTOBHIX II€peHAIPSIKEHMIA
npu BosHuKHOBeHUU O33. [Tocie BosHuKHOBeHUS 033 CONPOTUBICHUE pe3UCTOpa B HEUTpaiu yMe-
HBIIAeTCs 10 3HaYeHUs, olpenessieMoro dopmyinoit (5.1), 9ro obecmeuynBaeT BO3MOXHOCTD CEIeK-
TUBHOTO OTKI0UeHUS npucoenrHenus ¢ O33. [locie BeIASpXKHM BpeMeHH, HOCTaTOUHOM 11 cpaba-
THIBAHUA 3aIUTH oT 033, cCONMpPOTUBICHHUE PEe3UCTOpa B HEHTpadyd YBeIUUMBASTCI IO 3HAYEHU,
ompenenasseMoro dopmyoii (8.1), uro obecmeunBaeT BO3MOXHOCTD INIMTETBHON pabOTH PE3UCTOPA B
pexume O33 mpu oTKaze peJeiHOU 3alUTHL. TaKoil aJTOpUTM IIO3BOJISAET OIPAHMYUTH TYTOBEIE
TepeHaIpsoKeHUS M 00eCIIeYUTh CelIeKTUBHOe OTKIoYeHrue Toko O33.

8.13 ITpu muranuu cetu 6 u 10 kB or BCH, paboraroieii aBTOHOMHO MM ITapalIeIbHO ¢
CHUCTEMOM 4epe3 pa3meIUTeNbHBIN TpaHchopMaTop, He JOIyCKaeTcs BKIIOUYSHUE 3a3eMIISIOIETO
pe3ucTopa B HEWTpaslb TeHepaTopa, KpoMe cirydas OJIOYHBIX CXEM.

8.14 Eciu ceTh HUTaeTCs He TOTBKO OT TeHepaToOpOB, HO M OT APYTUX MCTOYHUKOB SHEPTUH
(HammpuMep, OT SHePTOCUCTEMBI Yepe3 MTOHM3UTeNbHBIe TpaHcdopMaropsr 110/6 u 10 kB), To ciemy-
eT npuMeHaTs T3H, 4To6H 06ecnieunTh 3a3eMIeHUe HeUTpalIy CeTH B peXiMe, KOTra TeHepaTophl
OCTaHOBJICHHI.

8.15 TIpu muTaHUU SHEProoOBeKTa OT 3HepTOCHCTEMEI MM padore DCH mapaiienbHO ¢
3HEPrOCUCTEMON U3MEHEeHIE peXiMa HeTpaiu o0beKTa JOJDKHO OHITH COTIaCOBAHO ¢ SHEPTOCHUCTe -
MO WIHN YCTaHOBJIEH pa3leTuTeIbHEIN TpaHchopMaTop.

8.16 CormacHo ITVD [1] mpu Tokax O33, npepsimatoniux 20 A B cetu 10 kB u 30 A B ceTn
6 xB, mo/KHa IPUMEHSThCS KOMIIEHCAIMSI EMKOCTHOTO TOKA 3aMBIKAHMS Ha 3eMJTI0. B TakmMx cxemax
ITOJKHEI OBITE IIPEIyCMOTPEHBI MePHI IO OTpaHWISHHIO TYTOBHIX IIePEHAIIPSSKCHUH B YCIOBUAX IO -
KIIIOYeHUS K HEUTpal IyTOTracsIIuX peaKTOpOB.

8.17 Monxmouenue JI'P momKXHO OHITH COIMIACOBAHO ¢ (PYHKIIMOHMpPOBAHUEM peJIeifHOM
3alUTH OT OfHO(MA3HBIX 3aMBIKaHUI Ha 3eMurio. OcylecTBlIeHHe celleKTUBHOTO oTKIoueHnsa O33 B
peaKTHUPOBAHHOM CeTH BO3MOXHO TOJIBKO IIPU OCYIECTBICHUH ITepeKOMITEHCALIMU B COOTBETCTBUHM C
ycioBueM (6.1), HCIIOIB30BAHNY CIIEIIMATBHBIX 3aIIUT, OCHOBAaHHBIX HA HAJIOXKeHUH TOKA ¢ YaCTOTOM
25, 100 I'm mitit co3maHuK aKTUBHOM COCTABISIONICH B TOKE OMHO(MA3HOTO 3aMBIKaAHH .

8.18 Ilepenanpsckenns B cetu ¢ JII'P BozHMKAaIOT IpH pa3baiaHce B HACTPOHKe Ayroracsiie-
TO peakTopa, ipeBIiiaoiieM 15 %. Takoii pazbataHc BO3MOXeH IpH Mmoucke 033 MeToIOM mmoaTari-
HOTO OTKITIOUeHHUA NpHCOoeAMHeHHi. B 3Toil cuTyanmu HeoOXoMMMO MPUMEHSITh PeaKTOPHO-pe3t-
CTUBHOE 3a3eMJIeHUe HEWTpaJlu.

8.19 MckimoueHte NepeHaIIpsoKeHU mpy pasdamadce TP u co3maHue ycaIoBuiil o nMpuMe-
HEHMS CeJICKTHBHOI 3alllUTH ¢ OIIpeielIcHHeM U MOCIISAYIONINM IVTaHOBEIM oTKTIodeHHeM 033 ocy-
IeCTBISETCA TMOAKIIoYeHeM HapaureabHo JII'P pesmcropa ¢ coNMpoTUBNIeHHEM, ONpeaesieMbIM

HMCXOJS W3 MAKCHMAJIFHOTO OXHIaeMoro 3HadeHus ToKa HebanaHca Al mo dopmyie (7.2).
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OKC 29.240.01
Kimouessie cioBa: MeToqu4eckve yKa3aHusl, BRIOOP PeXUMOB 3a3eMJICHUST HeUTpalu ceTel HaIpsi-
xeHreM 6 1 10 kB, ceTu ¢ HelTpalbio, pe3CTUBHOE 3a3eMIeHNe HelTpallil, pe30HaHCHOe 3a3eMIle-

HUe HeliTpanu, IyroBble epeHaIpsKeHUs, heppope3OHAHCHEIE SIBISHUS
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