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NPEANCITIOBUE

1 PABPABOTAH O61iecTBoM ¢ OrpaHU4E€HHOI OTBETCTBEHHOCTHIO «HayuHo-
HCCIIEIOBATEIIbCKU MHCTUTYT MPUPOIHBIX Ta30B U ra30BbIX TexHoJoruii - BHUNUIT A3y

2 BHECEH VYnpasnenuem snepretuku [lenapramenTa no TpaHCIOPTUPOBKE, MTOA3EMHOMY
XpaHEHHIO U ucnoJib3oBanuto raza OAO «l"aznpom»

3 YTBEPXXJIEH U BBEJIEH B JIEMCTBUE Pacnopsixennem OAO «["aznpom» ot 20 MapTa
2006 r. Ne 25

4 BBEJIEH BIIEPBLIE
BBEAEHUE

[paBuinamu ycTpoiictBa aekTpoycTaHoBok (I1YD) [1] ycTaHOBICH pEXUM IKCILTyaTaILHH
AJIEKTpUYeCcKUX ceTeil HanpsokeHreM 6 u 10 kB ¢ u30aupoBaHHON HEUTPAIBIO WK
KOMIIEHCUPOBAHHOW HEHUTpaIbIO.

Haubonee pacnpocTpaHeHHBIH BT TOBPEKICHUN B TAKUX CETAX - OMHO(DA3HBIC 3aMBbIKAaHHS HA
3eMITIO C MIepeMEeXaroIIecs 1yroi, coctapisiomue 6osee 70 % B cooTBeTcTBHU C [2].
Bo3znukaroiye rnpu 3ToM JIyroBble EpeHaNpsKeHUs! KpaTHOCTbhIO 110 3+4 Uy, onacHsl Asis
3IEKTPOOOOpYI0OBaHUS, B IIEPBYIO OUEPEb AJIs1 BHICOKOBOIBTHBIX JEKTPOABUTaTENCH,
reHepaTopoB, Kabeneil u TpaHchopMaToOpoB HAIIPSHKEHHSI cortacHo [2 - 5].

B cucremax snekrpocHabx)eHHus MpoMbIILIeHHBIX 006eKTOB OAO «["a3nmpom» cetn
HamnpsbkeHueM 6 u 10 kB paboTtaroT ¢ n3oimupoBaHHON HelTpabto. Penelinas 3ammura ot
01HO(a3HBIX 3aMBIKAHUN Ha 3eMJIIO B TAKUX CETSIX B PAJE CIy4aeB HE CIIOCOOHA CEIEKTUBHO
OTKJIFOUYNTh aBapUMHOE MPUCOECINHEHUE U BBIIOJIHAETCS C JeHCTBUEM Ha curHail. [Ipu aToM Bes
ceTh HanpspkeHreM 6 u 10 kB ninuTenbHO HAXOAUTCS MO/ BO3ACHCTBUEM JYTOBBIX
HIepeHanpsHKCHHUI Ha BpeMsi MOKUCKA MOBPEXKICHUSI COracHo [4 - 5].

B Hacrosmee Bpems B Poccun MpoucXoauT Mpouece 0Tkasza 0T U30JIMPOBAHHOIO peXUMa
3a3eMJICHUs HeUTpanu B ceTsix HanpspkenueM 6 u 10 kB. TlpennararoTcss HOBbIe KOMIUIEKTHBIE
YCTPOMCTBA JIsl BEICOKOOMHOI'O MJIM HU3KOOMHOT'O PE3UCTUBHOTO 3a3€MIICHUS HEUTPaJIH,
MTO3BOJISIOIINE YCTPAHUTh HEJOCTATKH CETH ¢ NU30JIMPOBAHHON HEeNWTpanblo. [Ipumenenune
PE3UCTHUBHOTO 3a3eMJICHUS HENTpaslu MO3BOJISIET M30aBUTHCS OT ONACHBIX MEPEHAINPSKEHUH 1
MOBBILIAET OBICTPOJCICTBHIE U CEIEKTUBHOCTD PEJICHHON 3alUTHI.

Heo6xo1uMocTh NPUMEHEHUS Pe3UCTUBHOIO 3a3€MJIEHUS] HEUTPAIH OCOOEHHO OCTPO CTOUT B
nuTatronux cetsx 6 u 10 kB a1nexTponpuBOIHBIX KOMIIPECCOPHBIX CTAHLIUN C MOITHON
JIBUTaTEIbHOM HATPY3KOM.

YkazanHble po0aeMbl 00yCIOBIUBAIOT HEOOXOIMMOCTh Pa3pabOTKU CTaHAAPTA,
ONPEAEIISIONIETO PEXKUM 3a3eMIIEHUS HENTpaiIu B ceTax HanpsbkeHrueM 6 u 10 kB gouepHnx
obmectB 1 opranuzanuit OAO «I"a3mpom».

Pa3paboTanHblii cTaHaapT He OTMeHsIeT aeiictBue HopM [1YD [1], omHako B yacTu BeIOOpa
pEeKHMMa 3a3€MJICHUSI HENTPaIK CeTel pa3InyHOro Ha3HAYEHUs, CTPYKTYPhI M IapaMETPOB
000pyoBaHus AJi PETyJINPOBAHUS PEXKUMA 3a3€MIICHUS HEUTPAJIH SIBJISIETCS YTOUHSIOIIUM
JIOKYMEHTOM.
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1. OBJIACTb NPUMEHEHUA

1.1 Hacrosmuii ctaHAapT ONpenesseT COCTOAHUE HeNTpaiu cerell Hanpsbkenuem 6 u 10 kB
(manee - cetn 6 u 10 kB) 06bekTOB OAO «I"a3mpom», BEIOOP TEXHHYECKUX CPEACTB T10
PETYIMPOBAHUIO PEKUMA 3a3eMIICHHS HEHTpaJIi CeTH 1 000OCHOBAaHHE OCHOBHBIX MTAPaMETPOB
TEXHUYECKUX CPECTB.

1.2 CtanmapT npeaHasHaueH AJIs UCIOJIb30BaHUs IIPU IPOEKTUPOBAHUN HOBBIX
JJIEKTPOYCTAHOBOK, a TAKXKE IPH MPOBEICHUH PEKOHCTPYKIIUU U MOAECPHU3AINHN JICHCTBYIOIIIX
CHCTEM 3JICKTPOCHAOKEHHUSL.

1.3 JleficTBue cTaHIapTa PacpOCTPaHIETCS Ha BCE OOBEKTHI AJICKTPOCHAOKEHUS TOUSPHUX
obmectB u opranuzaiuit OAO «"a3npom», B YHCIIO KOTOPBIX BXOIST:

- IUTAIOIME U PACTIPECIUTENbHBIE CETH, paCIIpEe/IeIUTENbHbIE YCTPONCTBA HANPsKEHNUEM 6 U
10 xB xoMIipeccopHbIX CTaHIUM;

- cetn 6 1 10 kB cucrem BJ'IGKTPOCH8.6)KCHI/I$I I'a30BbIX IIPOMBICJIOB U IIPOMILIOIITAI0K;
- INTAIOIIUEC BHICOKOBOJIBTHBIC CCTHU 6ypOBLIX YCTAHOBOK;

- pactipenenuTenbHble ceTr 6 u 10 kB anexTpocTaHIMii COOCTBEHHBIX HYX]l 00bEKTOB JI0UEPHUX
obuiectB u opranuzanuiit OAO «l"a3npomy;

- CeTH IJICKTPOCHAOKEHHUS IMOI3EMHBIX XPAaHUJIUII] Ira3a;
- cetu 6 1 10 kB muTaHus )KWIBIX MTOCEIKOB U MPOM30HBI,
- cetu 6 u 10 kB razonepepabaThiBarOIIKX 3aBOIOB.

1.4 Cranngapt He oT™MeHsieT neiictBue Hopm [1YD [1], omHako B yacTu BEIOOpa pexnMa
3a3eMJICHHs HeHTpasu ceTelt pa3IMyHOro Ha3HAuUeHHsl, CTPYKTYpPbI U apaMeTpoB 000py10BaHUS
JUISL pETYJIMPOBAHMSI pEXKUMa 3a3€MIICHUS HEUTPAJIH SIBJISIETCS YTOUYHSIIOIIMM JOKYMEHTOM.

1.5 pu snexktpocHadxeHnu o0bekToB OAO «I"azmpomy ot cereit 6 u 10 kB PAO «EDC
Poccuny peanusaius pe:xxuMoB 3a3eMJICHHS] HEUTpalld CETei U UCTIOIb30BaHUE
COOTBETCTBYIOIIHUX TEXHUYCCKUX CPEACTB AJIA OCYHICCTBIICHUSA 3TUX PEIKUMOB,
MPEyCMOTPEHHBIX HOPMaMHU HACTOSAIIETO CTaHIapTa, JOJKHBI ObITh COTTIACOBAHEI C
COOTBETCTBYIOIIMMU CIIY’KOaMU IPEIIPUITUI SHEPrOCUCTEM.

1.6 TlonoxeHust cTaHapTa SABJISIIOTCSA 00513aTETLHBIMU JIJI BCEX MPOU3BOICTBEHHBIX
opraam3anuii u qouepHux odmects OAO «["a3mpom» u opraHu3aui, OCyIECTBISIFOIINX
MIPOEKTUPOBAHUE, CTPOUTEIIHCTBO, PEKOHCTPYKITHIO U IKCILTyaTaI[ui0 00bEKTOB
anektpocHabxkenuss OAO «"aznpom.
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2. TEPMUHbI, ONPEAEJIEHNA U COKPALLEHUA

2.1 B Hacrosiiem craHapTe IPUMEHEHBI CIEAYIOLUIIME TEPMUHBI C COOTBETCTBYIOLIUMU
OIIPEIEICHUAMU:

2.1.1 6ecroxoBas nay3a: [Ipu 1yroBom 3aMbIKaHHH - HHTEPBAJ BPEMEHH MEXy MOMEHTOM
IIOTacaHusl 1yTU U €€ IIOBTOPHBIM 3aKUTAHUEM.

2.1.2 nyroBoe nepenanps:xenue: [lepenarnpsikenue, BOZHUKAIOIIEE B CETH [IPH HEYCTOHYHBOM
TOPEHUHU JIYTU B MECTE MOBPEKACHUSI.

2.1.3 AYIroBo€ 3aMbIKaAaHME HA 3€MJII0: 3aMbIKaHue Ha 3CMJII0, COIIPOBOKAAOIICECA
HCYCTOI‘/'I‘II/IBBIM rOpC€HHUEM AYT'H B MECTE ITOBPCKIACHUA.

2.1.4 3a3eMi1eHHe HelTPaJIN ceTH Yepe3 ayroracsimuii peakrop: [Ipennamepennoe
AIEKTPUUYECKOE COSTMHEHNE HEUTPaAIH CEeTH C 3a3€MIISIOIIUM YCTPOMCTBOM Yepe3 AYroracsiiui
peaKkTop, KOTOPBIM CO3/1a€T UHIIYKTUBHBINA TOK C IEJIbI0 KOMIIEHCAIIMH €MKOCTHOTO TOKa B MECTE
0/1H0(a3HOTO 3aMBIKaHUS Ha 3EMITIO.

ITpumeuanue - [IpuMeHeHne Qyroracsiuero peakTopa OCyIIEeCTBIAETCS IPU IPEBBIIEHUH TOKOM
o1HO(a3HOTO 3aMBIKaHUS Ha 3eMITI0O HOpMUpPYeMbIX [1YD 3HaueHHiA.

2.1.5 BbICOKOOMHOE pe3UCTHBHOE 3a3eMJIeHNe HeHTPaJIH CeTH:

Pe3uctuBHOE 3a3eMIICHIE HEUTPAJIU, BBITIOJHIEMOE C IICJIbI0 00eCIIeueHUs JUTUTSIIbHON PaObOoThI
CeTH ¢ 0IHO(A3HBIM 3aMBbIKAaHHEM Ha 3eMJTIO (Ha BpEeMs TIOMCKA U OTKJIFOUYCHHUS TTOBPEIKICHHOTO
MIPUCOCTUHECHHMS OTIEPATUBHBIM IIEPCOHATIOM) 0€3 TIepeHaNPsHKeHU U (peppope3OHaHCHBIX
SIBJIEHUH.

[Tpumeuanue - 3azeMIsIIOIIMNA TpaHC(HOPMATOP U PESUCTOP JTOJIKHBI OBITH PACCUMTAHBI HA
JUINTENIbHBIA PEXHUM PaOOTHI.

2.1.6 HU3KOOMHOE pe3MCTHBHOE 3a3eMJIeHHe HeHTPaJIM CeTH:

PesnucTuBHOE 3a3eMIIeHHE HeﬁTpaJ'[H, BBIITOJIHACMOC C LCJIBIO OrpaHUYCHUS JYT'OBOT'O
MNEpCHANPAKCHUA, 6LICTpOFO OTKJIIOYCHUA O,Z[HO(I)aBHOl"O 3aMbIKaHUs Ha 3EMJIIO U
MaKCHUMAaJIbHOT'O 0XBaTa 0OMOTOK QJICKTPUYCCKUX MAIlH 3aHIHTOﬁ oT OJIHO(i)aSHOFO 3aMBbIKaHUA
Ha 3EMJIIO.

[Tpumeuanue - 3azeMisromnii TpaHcHOpMaTOp U PE3UCTOP BBIOMPAIOTCS U1 KPATKOBPEMEHHOTO
pexuma paboThl.

2.1.7 pe3ucTHBHOE 3a3eMJIeHHEe HeHTpaJu ceTu: [IpeHAMEpEHHOE AIMEKTPUICCKOE
COeIMHEHUE HEUTpaJIM TeHepaTopa Uil CIIEHAILHOTO 3a3eMIISIFOIIETO TpaHcopmaropa ¢
3a3eMJISIOIIMM YCTPOUCTBOM Uepe3 aKkTUBHOE COMPOTHUBIICHUE C LIEIbIO MTOIaBICHUS
nepeHaIpsHKeHU 1 heppope30OHAHCHBIX SIBICHUN TP 0JHO(GA3HOM 3aMBIKAaHUH Ha 3EMITIO.

2.1.8 pe3oHaHCcHOe 3a3eMJIeHHe HelTpaan: 3a3eMIICHUE HEUTPaJIH, TIPU KOTOPOM
WHIYKTHBHBIN TOK pEaKTOpa paBeH EMKOCTHOMY TOKY CETH.
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2.1.9 pexxum 3a3emieHus HeliTpaan ceTn: Crioco0 3KCITyaTalluyd HEUTPAIK CETH C
pa33eMIICHHOW HEUTPaJIbIo TUOO MHON PEXUM, TP KOTOPOM B HEUTPaJTh BKIFOUCHO
000pyI0BaHUE, U3MEHSIONIEE BEIMYMHY TOKA OAHO(PA3HOTO 3aMBIKAHUS Ha 3eMJIIO.

2.1.10 peryaupyemasi pe3McTOpPHasi yCTAaHOBKA: Pe3ucTOpHAast yCTaHOBKA C PETyIUpyeMOi
BEJIMYMHOMN pe3ucTopa.

2.1.11 moaHasi KOMIeHcANUsI TOKA 0HO(a3HOr0 3aMbIKaHusl HA 3emJI10: KoMrieHcanms
E€MKOCTHOW U aKTUBHOM COCTABIISIOINIEH TOKa OAHO(DA3HOTO 3aMBIKaHHUS Ha 3€MITIO 32 CUET
MOJKJIIOUEHUS K HEMTpaiu ycTpoiicTBa KOMITEHCAIIUH MTOJTHOTO TOKa OAHO()A3HOTO 3aMbIKaHUS
Ha 3eMJIIO.

2.1.12 ¢peppope3oHancHble siBiaeHus : [lepeHanpskeHUS M CBEPXTOKH B OOMOTKAX
MU3MEPUTENIbHBIX TPaHC(HOPMATOPOB HAPSHKEHUS, BOSHUKAIOIIUE B PE3YJIbTaTe HACHIIICHUS
CTaJli ¥ pe30HaHCa B CXeMe, cojiepKalleil EeMKOCTh 3JIEKTPOOOOPYAOBAHUS CETH U
WHAYKTUBHOCTh HAMATHUYHUBAHHS TPaHCPOpPMATOpA HAMIPSHKCHHUSL.

2.2 B Hacrosimem PJI ucnionib30BaHbl CIEAYIOIIME COKPAILIICHUS:

BJI - Bo3y1iHbIC IUHUY;

BH - BeICOKOE HanpspKkeHuE;

HAI'P - nyroracsuii peakrop;

3PV - 3akpeITO€E pacnperenuTenbHOE YCTPOUCTBO;

KC - koMmmpeccopHas cTaHIus;

O/13 - onHo(azHOE 1yroBOe 3aMbIKaHUE Ha 3€MJTIO;

033 - onHOo(a3HOE 3aMBbIKAaHHUE HA 3eMITIO;

PYCH - pacnpenenutenbHoe yCTpOHCTBO COOCTBEHHBIX HYXKI;

T3 - TpancdopmaTop crienHanbHON OPOHEBOM KOHCTPYKIIMHU JUIS 3a3€MIICHUS HEHTPaH;
T3H - Tpancdopmarop ais 3a3eMIIEHUS HEUTPAJIH;

TTHII - Tpanchopmarop Toka HyI€BOW MOCIEA0BATEILHOCTH;

®OM30 - uIbTp MarHUTHBIN 3a3eMIISTFOIINI OTHO(A3HBIN;

OCH - anmekTpocTaHIys COOCTBEHHBIX HYX]I.



3. MEXAHU3M BO3HUKHOBEHWS AYIrOBbIX NEPEHAMPS)KEHUN

3.1 Bo3HuKHOBEHHUE IYTOBBIX MEPEHANPSIKEHUN HanbosIee BEPOSTHO MPH IepeMeKaromeiics
JIyTe U CpaBHUTEILHO HeOobIHMX Tokax 033, He npepbimaromux 10 A. 3HaueHHe aMIUTATYAbI
HepeHaINpsHKEHUH IPU 3TOM MOXKET JocTurath 3,5 - 3,8-(paznoro HanpsokeHus Uy,

3.2 [Ipu yBenuuenuu Toka O33 qyroBbie MEpEeHANPSKEHUS CHUXKAIOTCA. DTO CBA3AHO C TEM, YTO
Jyra HOCUT 00Jiee CIOKOWHBIN XapakTep, a Mpu OOJBIINX TOKaxX BooOIIe He oOpwiBaeTcs. [Ipu
Tokax O33 ot 10 o 20 A nepenanpsokenus He npesbliaoT Ug. IIpu Tokax O33 ot 20 1o 50 A
HepeHanpsHKEHUs He MpeBhIaroT 2,7 Uy,

3.3 IIpu onHO(Da3HOM 3aMBIKAaHUH B KaOEIAX U CTATOPHON M3OJISAIMH BPALIAIOIINXCS MAIIUH
BO3HMKHOBEHHE TTEpEMEKAIOIEHCs Tyrd Hanboliee BEposATHO B HavyainbHOU cTaanu 033, kornaa
HE HACTYMHJIO O0YTJIEpOKMBAaHUE JYTOBOTO KaHala U BO3MOKHO KPAaTKOBPEMEHHOE
BOCCTAHOBJICHHE JICKTpUUECKOU MpouHocTH U, mociie moracaHus AyTru.

34 HpI/I OI[HO(l)aSHOM 3aMbIKaHHH Ha Hapy>KH0171 HU30JIA1 MY BO3ZHUKHOBCHHC nepeMemanmeﬁCH
Ay BO3BMOKHO 3a CUCT HeyCTOI\/JI‘-II/IBOI“O TOpCHUA AYIrd U MPU NEPUOANICCKOM KOHTAKTEC (1)3,31:1 C
3a3CMJIAIOIIHUM ITPOBOJHUKOM.

3.5 TTapameTphl mepexoaHOTO Mpoliecca Py BOZHUKHOBEHUH 0JHO(A3HOTO JYyTrOBOTO
3aMbIKaHUS B CETH C M30JIMPOBAHHOM U 3a3eMJICHHOM HeWlTpaibio yepe3 [I'P onpenenstorcs
E€MKOCTBIO (ha3, UHAYKTUBHBIMH COIPOTUBIICHUSIMHI HCTOYHHUKA IMUTAHUs, TpaHCPOpMATOpa
JI'P, a Tak:xe CONPOTUBICHUEM YT H.

3.6 OcHOBHBIMH (paKTOpaMHu, OMPEENIAIOIMIUMU MaKCUMYyM nepeHanpsbkenuit npu O/13,
SBJISIFOTCS: HANPSDKEHUE HA aBapUHHOM (ha3e B MOMEHT IMEPBUYHOIO 3aKUranus 1yru U, MOMEHT
MoracaHus 1yTy U HanpsHKEHUE MOBTOPHOTO 3axuranus ayru Uy,

3.7 Ha HayanmpHBIX CTaJAMAX TOPEHUS AYTU IMPOLIECC HOCUT HEYCTOWUYMBBIN XapakTep, Mpu
KOTOPOM OKOHYATEIIbHOMY MOTACaHUIO AYTH MPEIIECTBYET HECKOJIBKO TOMBITOK TallleHUs MPH
nepexo/ie ToKa 4epe3 HyJIeBOoe 3HaYeHHeE, C MOCIeAYIOINUM TOBTOPHBIM 3aKUTaHUEM JYTH.
Takast mepeMexaromasicst 1yra MPUBOJUT K Pa3BUTHIO KOJIEOaHH, BOSHUKAIOIIUX MIPU KaXkKIOM
0OpBIBE U 32KUTAaHUH JYTH, T.€. K BOSHUKHOBEHHIO TyTOBBIX NEpEeHANpsKeHNI Ha
HENOBPEXIECHHBIX (hazax.

3.8 MoMeHT nepBUYHOTO Mpo00st ONpeAessieTcss MTHOBEHHBIM 3HaY€HUEM HAIPsDKEHUS! B MECTe
3aMbIkaHud. [Ipy nepekpbITHH 3arpsA3HEHHON U JeeKTHOM U301 1uu npo0oil HacTynaer BOIU3U
MaKCUMyMa HanpspKeHuUs! aBapuiiHO# (ha3bl Uy, cormacho [2, 3].

3.9 IloBbllIeHUE NepEeHANPSKEHUM TPU JYTOBOM 3aMbIKaHUM Ha 3€MJII0 00YCIIOBJIEHO TEM, YTO
BTOPUYHBINA TPOOOH IPOUCXOANT MPU HEHYJIEBOM 3HAUEHUU HANPSDKEHUS HA HEUTpallu CeTH,
KOTOPOE 3aBHCHUT OT YCIIOBHI T'allIeHUs] JyTU Tociie nmepsoro npobos u cocrasiser (0,5 - 1,4) Uy,
MaxkcuManbHble BEIUYUHBI [IEPEHANIPSKEHUIH BOSHUKAIOT, €CIIM HaOIroqaeTcs

roracaHue J{yTH MpH Mepexo/ie yepe3 HyJIeBOe 3HaueHUue CBOOOIHOM COCTaBIISIOIIEH TOKa TyTH.
[Tpu GpicTpOM MOracaHUM YU MPOUCXOIUT 3aps]] eMKOCTEN HEMOBPEXKACHHBIX (a3 110
HaInpsDKEHUs, IPEeBbIIAoNIero (hasHoe, u MosABIseTCs HanpspkeHue Ha Helrpanu. [locnenyromue
3a)KUTaHUSI TyTH B MOMEHT MaKCUMyMa HallpsDKeHUsI aBapuitHON (ha3bl IPUBOIAT K MOSTAITHOMY
HApacTaHUIO HANpPSKEHUS (ICKAIAIUKN HAIPsDKEHHS ) Ha HEHTpalln U K MepeHanpsHKeHUIM Ha
HENOBPEXICHHBIX (hazax.
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3.10 Dckanamus nepeHanpsHKeHUH U yBEJIMYCHNE HANPSHKEHUS IOBTOPHBIX IPOOOEB
ULIIpOUCXOIUT TTPU OBICTPOM BOCCTAHOBJICHUH AJIEKTPUIECKOM MpouHOCTH 1/, TIOCTIE
1OracaHusi TyTry.

3.11 Jlng BHyTpeHHEN CTaTOPHOM M30JILUY IBUraTeNeH, a TAaKkyKe JJIs U30JISIIMU Ka0enen
KpaTKoBpeMeHHoe yBennueHue U, ;xapakTepHO B HayaJIbHOH CTaJAMHU Ipoliecca 3a cYeT
BbIAYBaHUA OYI'U U3 Y3KOT'O KaHaJla B HOBpG)KI[GHHOfI H30JIAUHU € TOCICAYOIIHUM TOHUXKXCHUCM
HAaIPsDKEHHS IPOOOSI IPH BBITOPAHUH U30JISALUH B MecTe MOBpexaeHus [4, 7].

3.12 Ha AITUTEIIBHOCTD T'OPCHHUA AYT'H U YCIIOBUS €€ ralliCHHUA OKa3bIBalOT CYIICCTBEHHOC
BJIMAHUC ICPEXOAHOC COIPOTUBJICHHUEC B MCCTC T'OPCHHUA AYT'U, BUI AUIJICKTPHKA,
HEMMOCPECACTBCHHO KOHTAKTHPYIOIICTO C AYT'OBBIM KaHAJIOM, MHTCHCUBHOCTD €€ OXJIAXKJICHUA,
AaBJICHUC B 30HC rOPCHHUA AYT'H, BOBMOXXHOCTD €€ PACTSKCHUA U AP.

3.13 Jlyns Hapy>KHOM M30JISIUNA BO3YIIHBIX JJUHUM XapaKTEPHO MHTEHCUBHOE OXJIAXKICHUE
MecTa po0osi, 4TO OOYCIIOBIMBACT IMOraCaHUE TOKA 3aMbIKAHUS TIPU MIEPBOM HJTH TTOCIIETYIOIINX
nepexo/iax uyepes3 HyJlIeBoe 3HaYeHHE MOJHOTO TOKA JYTH, COAEPIKAIEro B OCHOBHOM
BBICOKOYACTOTHYIO COCTABJISIIOIILYIO.
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4. BBICOKOOMHOE PE3UCTUBHOE 3A3EMJIEHUE HEATPAJIN CETU 6 U1 10 KB

4.1 I'naBHOM L1€7bI0 BBICOKOOMHOI'O PE3UCTUBHOIO 3a3€MJICHUSI HEUTPAIK CETH SIBIISIETCA
OrpaHUYEHUE JyTOBBIX NEpeHaNpsHKeHUN U (heppOope30HaHCHBIX SABICHUN IIPU OJJHOBPEMEHHOM
o0ecrieyeHnH ATUTENbHON paboThl cetu ¢ 033 Ha BpeMst MOMCKA U OTKIFOUEHUS IIOBPEXKACHHOTO
IPUCOEIUHEHNUS ONIEPATUBHBIM IIEPCOHAIIOM.

4.2 CHuKeHHe HalpsHKEHUsI Ha HEUTpaiu U OTpaHUYEHUE NIEPEHANPsKEHUI IPYU [yTOBOM
3aMBIKaHUU HA 3eMJIIO JIOCTUTAETCs 32 CUET YMEHBIIECHUS IOCTOSHHOW BpEMEHH pa3psizia
€MKOCTH 370pOBBIX (a3 BO BpeMsi 0€CTOKOBOM May3bl t;,C MOMOIIBIO CHIEIIHATBHO
YCTAHOBJICHHOT'O pe3ucTopa Ry(cM. pucyHok 1), o6ecrieunBaroero yMeHblIeHue aKTUBHOTO
COIPOTUBIICHUS LIENH IPOTEKAHUS TOKA HYJIEBOW M1OCIEA0BATEIbHOCTH.

4.3 Pesucrop RnmoakiiiogaeTcst K CeTH ¢ MOMOIIBIO0 TpaHC(hopMaTopa Co CXeMOW COSIMHEHUS
00MOTOK Y/A OJHUM U3 JBYX CIIOCOOOB.

[TepBblii crioco0 - pe3ucTop BKIIOYAETCS MEKIY HYJIEBOW TOUYKOH OOMOTKH BBICOKOTO
HanpspbkeHus T3H u koHTypoM 3a3emiieHus (CM. pUCYHOK 1a).

Bropoii cioco0 - HelTpaib 0OMOTKH BBHICOKOTO HampspkeHus: T3 coequHSIOT ¢ 3eMIIeid, a
PE3UCTOP BKIIFOYAETCS] BO BTOPHUHYIO 0OMOTKY TpaHc(opmarTopa (B pa3OMKHYTHIH TPEYTrOJbHUK,
CM. pUCYHOK 16), mpu 3TOM MarHuTonpoBo1 T3 1omkeH ObITh OPOHEBOM KOHCTPYKIUH.

4.4 Cxema NOJKIIOYEHUS PE3UCTOPA ONIPENEISAETCS CTPYKTYPOH CETH U lTapaMeTpamu
yCTaHOBJICHHOTO 00opynoBanus. B ceTsix 6 u 10 kB nHanbosiee npuemMsiaemMbl BApUaHThI
HOJKII0UEHUs pe3ucTtopa K Herpanu T3H nnu cneunanbHbIX GUIBTPOB HYJIEBOM
nocnenoBarenbHocTy THIIa PM30. [Ipu 3TOM MOIIHOCTH YCTPOICTB OIPENESAETCS UCXOIS U3
HE00XO0IMMOCTH JUIMTENBHOM paboThl B pesKUMeE 0IHO(PA3HOI0 3aMbIKaHUA U 00eCIeueHHsI
aneproaAMYECKOro Mpoliecca pa3psiia eMKOCTH (a3 B TeueHue 0ecTOKOBOU nayssl ty.

Pucynok 1 - cxeMbl OJKIIIOUEHHS pE3UCTOPA K HEUTPAIH CETH
4.5 Jlns oGecriedeHust TTOJTHOTO paspsaia eMkocten (a3 3a Bpems t; paBaoe 0,008—0,010 c,

COTMPOTHBIICHUE PE3UCTOPA BEIOUPAIOT U3 YCIOBHS, YTOOBI aKTUBHASI COCTABJIAIOINIAS TOKA
3aMBIKaHUs Ha 3eMJTI0 |rOBITa paBHA WK OOJIBIIIE €MKOCTHOM COCTaBIISIONMIEH ¢

lr>Ilc (4.1)

Hcxoms u3 3TOro yciaoBHsl, COMPOTHBIICHHUE PE3UCTOPA TSl CXeMBI Ha pucyHke la, Ry,Om,
BBIYHCIISIFOT TIO popMyIie



L
Rﬁii
\'@_fc’

(4.2)
a CONPOTHBIICHUE PE3UCTOPa ISl CXeMBI Ha pucyHKe 10, Ry, OM, Beraucisior no gpopmyie
N (4.3)
rae Ugy - IMHEtHOE HaNpsbKEeHHE CTOPOHBI BBICIIETO HAPSHKEHUs TpaHchopmaropa, B;
Ic - emkoctHEI TOK 033, A;
K - xoappunment tpanchopmanuu T3, BerauciasieMslii mo popmyie
K=Ugn/Unp. (4.4)

rae Uy - THHelHOoe HanpsiKeHHe CTOPOHBI HU3IIETO HaNpshKeHUs TpaHcopmaTopa, B.

4.6 PacueTHYIO MOIIIHOCTD TpaHCc(hopMaTOpa 3a3eMIICHHS HEUTpaiu U pe3uctopa Rymiu Ry, S,
BA, Beraucnsior no popmyie

S2U3i3 Ry=(3-Ug) IR, 45)

3HaveHHe TOKa, MPOTEKAIOIIEro uepe3 pe3uctop B pexxume 033 115 cxembl Ha pucyHke 1a, Ir,A,
BBIUUCIISIIOT IO (hopmyIie

7, =
= Dan
{3 Ry (4.6)

3HaueHue TOKa, MPOTEKAIOIIETO Yepe3 Pe3UCTOp sl CXeMbI Ha pUCyHKE 10, [5, A, BEIUUCISIIOT
o ¢popmye

B 4.7)

Tok 1Y B mecte 033 paBEH reOMETPUUECKON CyMME EMKOCTHOI'O TOKA CETU U aKTUBHOI'O TOKA,
. . 1
CO3/1aBaEMOI'0 yCTPOMCTBOM 3a3eMJICHUS] HEUTpanu. 3HaueHHe ToKa 1D A, Beramcisior o

bopmyne

=Lt ls (4.8)

U ¢ ydeToM Gpopmyisl (4.1)

(1) .
1924201 (4.9)

4.7 IIpn yBenM4YEHUHN CONTPOTUBIICHUS PE3UCTOPA 110 CPABHEHUIO CO 3HAYEHHUEM, BEIYMCICHHBIM
o opmyse (4.2), HanpsDKEHHUE HAa HEUTpau 3a BpeMsi 0€CTOKOBOM TMay3bl CHUKAETCS HE J10
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HYJIsA, a O KOHKPETHOU BeJIMYUHBI A UN 4TO IPUBOAUT K YBEJIIMYEHUIO YPOBHS JYTOBBIX
nepeHanpsbkeHun K.

4.8 3HayeHne CONMPOTUBIICHUS PE3UCTOPA, BEIYUCICHHOE TT0 opmynam (4.2, 4.3), sBisercs
U30BITOYHBIM 110 PACCENBAEMON MOIIHOCTH. boJiee TOUHO CONPOTUBIIEHUE PE3UCTOPA B
HEeHTpasn, 00eCreunBaronIero pa3psi eMKocTel a3 3a BpeMs t;, BBIYUCISIOT ¢ Y4eTOM
AKTHUBHBIX MTOTEPh B CETH UCXO/IS U3 BEIMYMHBI TOKA 3aMBbIKAaHUS HA 3EMITIO U TPeOyeMOoTo
YPOBHSI CHI)KEHUSI IYTOBBIX MEPEHANPSHKEHUN. Pacder mpou3BOIAT 1O Crieuain3upOBaHHON
porpaMMe pacuera 3JCKTPOMAarHUTHBIX MIEPEXOTHBIX MTPOIECCOB B COOTBETCTBHH ¢ [13, 14].
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5. HAI3KOOMHOE PE3VUCTUBHOE 3A3EMJIEHUE HEUTPAJIN CETU 6 U 10 KB

5.1 I'maBHOM 11€IbI0 HU3KOOMHOTO PE3UCTUBHOIO 3a3€MJICHUSI HEUTPAJIM CETU ABJISIETCS OBICTPOE
otkoueHre 033 peneitHoi 3auTON 1 MAaKCUMAIbHBIM 0XBAaT OOMOTOK JICKTPUYECKUX MAITUH
(mBurarenel, reaeparopos, TpanchopmaTopoB) 3amuToi ot O33. Ilpu 3ToM Takxke
oOecrnieunBaeTcs MOIaBlIeHUE MepeHanpsKeHU U (peppope30HaHCHBIX SIBJICHUH.

5.2 HU3K0OMHOE PE3UCTUBHOE 3a3eMJICHUE HEUTPAIU CETU OCYIECTBISIOT C OMOIIBIO
CrienuagbHOTO TpaHnchopmaropa 3azemiieHust Heltpanu T3H co cxemoli coequHeHUss 0OMOTOK
Y/A, cornacHo pucysky la. Peauctop RyBKiouaroT Mexxay HyneBoil Toukoit oomoTku BH u
KOHTYPOM 3a3€MJICHUS.

5.3 ComnpoTuBiieHUE pe3UCTOpa BEIOUPAIOT HAMMEHBIIIUM, HCXO/I U3 IBYX YCJIOBHIA:

- mpenoTBpaiieHue nepeHanpspkenuit mpu O33 (cMm. popmyity 4.2), pe3ucTop J0JKEH CO3aBaTh
TOK HE MeHee eMKOCTHOTo Toka O33;

- obecrieueHue CeIEKTHBHOTO Cpa6aTLIBaHI/I$I 3amuT Ha oTKIroYeHne 033.

CeneKTUBHOE OTKIIIOUEHHE MOXKET ObITh 00€CIIeUeHO MOIKIOYEHUEM K HEHTpalu CeTH
PE3UCTOpPA C COMPOTUBIICHUEM, BEIYUCIIIEMBIM IO (hopMyIie

,\EI f'ﬁ.wxc . (51)

ez .
rae Mt MaKCHMMAaNIbHBIA TOK cpa®arbiBaHus 3amuThl O33.

5.4 BeIOpaHHBIH U3 3TUX YCIIOBHUH pe3UCTOp, KaK MPaBUIIO, CO3/1AET AKTUBHBIN TOK,
CYILIECTBEHHO MPEBBIIAIONIUN EMKOCTHBIN. ECIIM eMKOCTHBIN TOK 3HAYUTENBHO MEHBIIIE
akTUBHOTO [c<< IR, TO Tok O33 MOXXHO BBIUUCIATH 1O HOpMYyIIe

o
ek 52)
rae Up- TMHeHOe HanpshKEHNEe CETH.
5.5 TIpu O33 B 06MOTKE, COETMHEHHOM 110 cxeMe «3Be3aan, Tok 033 Iz, A ¢ yuetom (5.2)
BBIYHUCIISIOT 1O popMyIie
A
100) 3 &, (5.3)

rae W - 9icio BUTKOB OOMOTKH CTAaTOPa OT 32)KMMOB /10 TOUKH 3aMbIKaHHs, % OT 00Iero yucia
BUTKOB MTOBPEXKACHHOMN (a3bl.

5.6 1 0OOMOTKH, COeIMHEHHOM TPEeyTroJIbHUKOM, HAaMMEHBIIINN TOK 3aMbIKaHHUS Ha KOPITYC B
cpenHel Touke 0OMOTKH I3, A, BEIYHUCISIOT 1O popmyrie
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I3

=o,5f_ﬂ'
‘\B'RN. (5.4)

5.7 ITIpu O33 B 00MOTKaX BHICOKOBOJIBTHBIX AJICKTPOIBUTATENCH JIJIsl TTPEIOTBPAIICHUS
BBITOPAHUS aKTUBHOU CTAJIM CTaTOpa JOJKHO OBITH 00ECTIeUeHO OBICTPOE OTKITFOUCHUE
3JICKTPOJIBUTATEIS 3AIIUTON OT 3aMbIKAaHUN Ha 3€MJTIO.

5.8 Uucno BUTKOB 00MOTKH, 3amuiieHHoi oT O33 W, %, BBIYUCISIOT 110 popMyJie

!
W= 1——;’3 +100
2 , (5.5)

rae lcs - Tok cpabaTeiBanus 3amuThl oT 033, A;
IR - TOK B 3a3eMJISFOIIIEM pe3UcTOope, A.

YBeNUYHUTH 30HY 3aIIUTHI BUTKOB 0OMOTKH cTtatopa oT O33 MOXXHO, yBeTUUMBasi aKTHBHBIN TOK
pe3ucTopa JInbo CHUXKasi TOK cpabaThIBaHUS 3alUTHI B IIPE/IeNax JOMYCTUMBIX 3HAUCHUH,
BBIYUCIISIEMBIX KOA(PPHUIIMEHTOM YyBCTBUTEIHHOCTH 3aIIHT.

5.9 B 3aBucuMoCTH OT c11oco6a BeIOOpa 3a3eMJISIIOIIETO pe3ucTopa U 3HaueHus Toka 033
3a3eMJISIFOIIMEI TpaHcHopMaTOp ISt HH3KOOMHOTO PE3UCTUBHOTO 3a3eMJICHHS HEHTpaJId CETH U
PE3UCTOP JOIDKHBI OBITH PACCYMTAHBI MO0 HA KPATKOBPEMEHHYIO, THOO0 Ha JITUTEIBHYIO paboTy
B pexxume O33, B TeueHre KOTOPOi He JOKHO HaOI01aThCs MPEBBIIEHNE X HOPMUPYEMBbIX
TEMIIepaTypHBIX ITapaMETPOB.

5.10 3amuTa ot O33 ycTaHaBIMBaeTCs Ha BCEX JIMHUSAX PEJIEHHON 3alllUThl HYJIEBOI
MOCJIEI0BATENBHOCTH C UCIOIb30BaHUEM TpaHcpopmaTopoB Toka Tuna TTHII u undposbix
tepmuHainoB wim pene PT3-50, PT3-51 (PT-40/0,2) ¢ neiicTBueM Ha OTKIIOYEHUE ITHX
npucoequHeHnit. Ecnu kabenbHast TMHUS COCTOUT U3 HECKOJIBKUX Kabese, To TpaHc(hopMaTopsl
toka TTHII yctanaBmuBarOT Ha Kaxa0M Kabere.

5.11 Tok cpabarbiBanus 3amuThl npucoenuueHuit ot O33 l¢3, A, BRIYHCIAIOT 1O GopmyIie
| = Ky Ksle, (56)
rae Ky- koo puimenTt Haie)KHOCTH, IPUHUMAETCS paBHBIM 1,2;

Ks- koadduLmeHT, yuuThIBaroII1i OpOCOK EMKOCTHOTO TOKa, MpuHUMaeTcs s pene PT3-51
paBHbIM 2 - 3, 1y pene PT3-50 - paBHbM 3 - 4, 11 (U pOBBIX TEPMUHAIOB - PaBHBIM 1,2;

Ic - emxocTHbIit Tok TTHII 3amumaemoro npucoeaunenus npu O33 Ha cexuuu 3PY - 6 u 10
KB.

Ecnu B cetn MMEIOTCA CEKIMU NUTaHus Ipynn 3iekTpornpueMHukoB PYCH, To Ha nuHMAX
MATAHUS ATUX CEKLMI YCTAHABJIMBAIOT 3AIIUTY HYJIEBOU IMOCIEI0BATEIILHOCTH C ICMCTBUEM Ha
OTKJTIIOUEHHE C BBIIEPKKOW BPEMEHH JJIsl OTCTPOUKHU OT paboThl 3amuT O33 TUHUMA, OTXOIAIIIX
ot PYCH.



5.12 Ha ¢unepax nuranus T3H, nogkmtouernoro k muHaM 3PY, 3amura ot O33 ciyxut ass
pEe3epBUPOBAHUS 3AIIUT OT 3aMBIKAHUH Ha 3€MJTI0 OTXOAIINX JIUHUHN, a TAKKE JJIs
MpeA0TBpAIIECHUS JUIMTENLHOTO MpoTekanus Toka O33 B HETEPMOCTOMKOM PE3UCTOPE HEUTpaIIH.

[Tpu BO3HUKHOBEHUH pexxuMa JumutenbHoro 033 (HanpuMmep, Mpu OTKa3e B paboTe 3alUThI)
3alMTa HyJIeBo# nocieaoBaTeabHOCTU T3H ¢ BhIIEpIKKOM BpEMEHM JICHCTBYET HAa OTKJIFOUEHUE
BeIKTIOUaTens T3H, mepeBost TeM caMbIM CETh B PEXKUM PaOOTHI ¢ U30JIMPOBAHHON HEUTPANIBIO.
Ecnu Beikmogatens T3H He oTKIIOUMIICS, 9Ta 3alllUTa MOKET ACHCTBOBATh HA OTKIIFOUCHUE
BBIKJIFOYATENISl BBOJIA M CEKIIMOHHOTO BBIKIIFOUATENS (€CJIM OH BKIIFOUECH).

5.13 Ecnu pesuctop u tpancdopmarop T3H BeIOpaHbI TEpMOCTOIKMMU, TO OTKIt0YaTh T3H B
pexxume aurenbHoro O33 He HyxHO. Eciiu ucnonb3yercst pe3uctopHas ycTaHOBKa €
aBTOMATUYECKUM perynupoBanueM Toka 033, To npu oTkaze ycrpoilctB P3 pe3ucropnas
YCTaHOBKA MEPEBOJIUTCS B peKUM HeoTKItoyaemoro O33 (pexuM BBICOKOOMHOT'O PE3UCTUBHOIO
3a3eMJICHUS HEUTPAJIN CETH).

5.14 Tlpu HeoOoxoaumocT T3H ocHaIaroT aBTOMaTHKON, 00€CTICUNBAIOIICH TAKOH PEKUM
paboTsbl, mpu KoTopoM ceTh 6 u 10 kB momkHa ObITh 3a3eMiIeHa Yepe3 OuH TpaHchOopMaTop
T3H u TOK 3aMbIKaHUsI Ha 3€MJIIO HE IPEBBIILIAET MAKCUMAJIBHO JOMYCTUMOIO 3HAUCHHUS.



6. 3A3EMJIEHME HEATPAJIN CETU 6 U 10 KB YEPE3 [YIOrACSILLMIA PEAKTOP

6.1 3azemnenue HeTpanu cetu yepe3 JI'P mpuBoaAUT K KOMIIEHCAIUA EMKOCTHBIX TOKOB B
MECTE 3aMBIKaHMsI U K CHUKCHHIO BEJIMYUH IYTOBBIX NIepeHanpspkeHni. OHaKo 0CTaeTcst
OIIACHOCTbh BO3HUKHOBEHMSI OOJIBIIMX KPATHOCTEHN IEpEeHANPSKEHUIN IIPU HETOYHOW HACTpOIiKe
JYroracsiero peakropa, a Takxe rnpu coueranuu O/13 u HenosHo(a3HBIX PEXKUMOB,
BO3HUKAIOIIMX MPU 3alla3/(bIBAHUU B OTKJIFOUEHNUHU WM OTKA3€ OTJENIbHBIX [10JIFOCOB
BBIKJIFOYATEJIS.

6.2 BeIOOp HHIYKTHBHOT'O COMPOTHBIICHUS PEAKTOPA OCYIIECTBISACTCS 110 METOIMKE,
U3JI0KEeHHO B [3].

6.3 [Ipu pe3oHaHCHOM 3a3€MJICHUM HEUTpAJIU CETH Mociie BO3HUKHOBeHUsA O33 U moracaHuu
TOKa JIYTH MIPOUCXOJISAT BO3MOXKHBIEC TOBTOPHBIC IPOOOU HA HAMPSHKECHUH, MEHBIIIEM WUJIH PABHOM
¢dazHOMY, UTO MPUBOAMT K MEPEHANPSHKECHUSIM Ha HEMOBPEXKACHHBIX (pa3ax, He MPEBBIIIAIOLNTUM
2,4 Uy,

6.4 I1pu nerounoit HacTpoiike JII'P mpouecc BrIpaBHUBAaHUS HANPsDKEHHI (a3 OCiIe Moracanus
JyTH HOCUT XapakTep OMEeHHI, YacTOTa KOTOPBIX OMPEEIIAETCs CTEIEHbIO PACCTPONKU
KOMITCHCAIIH U TOOPOTHOCTBIO KoJiebaTenpHOro KoHTypa. [Ipu Tounoii Hactpoiike 1P nm
HEeOO0JIBIION MepeKOMIICHCAIIMH PAaCcCTPOKa U BOSHUKHOBeHHE OneHwuit mpu O33 BO3MOXKHBI TPH
OTKJIFOYEHUHU IIPUCOEIUHEHUS C OOJIBIIMM €EMKOCTHBIM TOKOM HNOANUTKU. OnacHOCTh OMeHui
COCTOHT B TOM, YTO MOBTOPHOE 3aMbIKaHNE MOXKET MPOU30UTH MTPH HAMPSKEHUH, OJTM3KOM K
MaKCHMYyMY, YTO BBI3bIBAET NIEPEHAIPSHKEHMSI HA 3/I0POBBIX (hazax.

6.5 IIpu paccrpoiike komnencauuu ot 15 % 1o 30 % AyroBeie nepeHaNpsKEHUs JOCTUTAIOT
(2,8+3,0) Uy, 9TO C TOUKM 3pEHMS OTPaHUUYEHUS [IEPEHAIIPSHKEHUN JenaeT npuMenenue JI'P
Hed () (PEKTUBHBIM.

6.6 YcrpolicTBa peneitHo 3amuTsl 0T O33, OCHOBaHHBIE HA TOKOBOM IIPUHIIUIIE, HE
(GYHKIIMOHUPYIOT B YCJIOBUSX MOJHON KOMIIEHCALIUN TOKa OAHO()A3HOI0 3aMbIKaHUS Ha 3€MITIO.
Jnist paboThl HanboJiee MAaCCOBBIX YCTPOMCTB peeifHol 3amuTsl He00X0 MO, YT00bI TOK 033
ObL11 OoJIbIIIE TOKA cpabaThIBaHMsI 3aILUTHI |3, moaToMy cetu ¢ JII'P yacTo skcIutyaTupyror ¢
nepexkomIeHcanuen emxoctHoro Toka O33. B aToMm ciyuae 1 oOecrieueHust CelneKTUBHOM
pabotsl 3amuThl 0T O33 OJKHO BHITIOJIHATHCS YCIOBUE:

I3 =1L - Ic>lcs, (6.1)
TO €CTh TOK 3aMBIKAHHS JOJKEH OBITh OOJIbIIE TOKA CPAOAThIBAHUS 3ALIUTHL.

6.7 Ilpu yacToil KOMMYyTallMK IPUCOECIUHEHUN PEKOMEHIYETCS IPUMEHSTh aBTOMaTHYECKYIO
MOACTPOMKY MHAYKTUBHOCTH JYTrOracsiliero peakropa. ABTOMarndeckasi HaCTpOWKa peakTopa
M03BOJIsIET CHU3UTH TOK O33 /10 3HaUEHH, ONpeIeNIIeMbIX TOUHOCTHIO PA0OTHI aBTOMAaTHKHU U
IIPUHATOMN CTENEHBIO OTCTPOMKH OT PE30HaHCa B HOpMaJbHOM pexkume. [loakimouenne
PEaKTOpPOB C aBTOMATHUYECKOW HACTPOMKOM CTEIIEHU KOMIICHCALIUU IIPUMEHSETCA B CXEMAX,
JOMYCKAIOIIUX JUIMTEIbHOE CYIIECTBOBAHNE pexxnMa ¢ HeycTpaneHHbIM O33. [Ipu
UCIIOJIb30BaHUH JIyTOracsuX PeakTOpOB ¢ aBTOMAaTHYECKOW MOJCTPOUKOM JTOJIKHA OBITH
IIpeayCMOTpEHA ClieaIn3upoBanHas 3amura oT O33 win nHauKaus npucoequnaenns ¢ 033.
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7. KOMBUHUPOBAHHOE 3A3EMJIEHUE HEUTPANIN B CETSIX HAMPSDKEHUEM
6 110 KB

R*
7.1 3HaueHHEe COMPOTUBIICHUS ITOTO pe3ucTopa ~ +, OM, MO3BOJISIFONIETO YCTPAHUTh OMCHUS,
BLI6I/IpaIOT nucxoasa n3 COOTHOUICHUA

Ry =Us /A (7.1)

rae Al - Tok paccTpoilku KOMIIEHCAIIMOHHOTO peakTopa, A.

-
Onpenenennoe o ¢popmysie (7.1) 3HaU€HUE COMPOTUBIICHUS pe3UCTOpa ~ ¥ | MOAKIFOYESHHOTO
napasuienasHo [AI'P, mpuBOIUT K MOJIHOMY YCTpaHEHHUIO OMEHMI 1TOCIIEe IOTaCaHusl IyTy U
CHIDKEHUIO TEePEHAIPsHKEHUI TTPU MOBTOPHBIX MP000sX 10 YPOBHA Uyaxc~ 2,41 Ugp yaxe. OZTHAKO
Yarie BCEro MOIIHOCTh TAKOT'O PE3UCTOPa SBISAETCSA U30BITOYHOM.

YTouHeHHe 3HaYEHUsI CONIPOTUBIICHUS PE3UCTOPA, MO3BOJISIONIETO CHU3UTD MEPEHAIIPSKEHUS JI0
3aJJaHHOM BETMYMHBI, OCYIIECTBIISIECTCS PACUECTHBIM MTYTEM C YYETOM BCEX BIUAIOIIUX (PaKTOPOB
0 CIICIUATM3UPOBAHHBIM ITPOrpaMMaM, U3J10keHHBIM B [13, 14]. B aToM cimydae mapameTpsl

pe3nUCTOpPa paCCUUTBIBAOT UCXOO U3 H606XOI[I/IMOCTI/I obecreyeHus:

- OTpaHUYCHUS NiepeHanpspkeHuil B peskume 033 10 3amanHoN BenmnduHbI K;(00BIYHO 710 YPOBHS
UCTIBITATENbHOTO HAIPSDKEHUS TPU NPOGHIAKTUYECKUX MCIIBITAHUAX BPALIAIOIMXCS MAILIUH);

- OI'PaHUYCHUA HaHpH)KCHHfI, BO3HHUKAIONIUX Ha HeﬁTpaJIPI B HOPMAJIbHOM PCKUME 3a CUCT
HCCUMMCTPUHN TaPpaMCTPOB CXCMBI,

- YBCJIMYCHUA aKTUBHOMU COCTaBJ'ISIIOIIIGI\/'I TOKa 3aMbIKaHHW Ha 3E€MJIIO 10 YPOBH,
06CCHCLII/IB3.I'OH_ICFO CCJICKTUBHYIO pa60Ty 3allUT Ha TOKOBOM IIPUHIIAIIC,

- HCKJIFOUEHUS OMAaCHBIX ()epPOPE30HAHCHBIX SIBICHUH.
7.2 lpu noaxmouenuu napaiensHo JI'P pesucropa c conpoTuieHrem

R, =(15.20) 00N (7.2)

MakcuManbHbIC TIEPEHANTPSHKCHHS He TPEBBITIAOT YPOBHSA Uy = 2,6 Ug
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8. PEKOMEHAYEMBbIE PEXXUMbl 3A3EMJIEHUSI HEUTPAJIN CETEN HANPSYKEHUEM
6 110 KB

8.1 Ha BrIOOp BapuaHTa pexxuMa 3a3eMJICHUS HEUTPAJIM CETH BIUSIOT CICIYIOIINE €€
XapaKTePUCTHUKU:

- BEJIMYUHa O,Z[HO(baBHOFO TOKa 3aMbIKaHUs Ha 3EMJIIO |c,
- DJICKTpHUYECKasd IIPOYHOCTH U30JIAINN 3J'ICKTpOO60py,Z[OBaHI/I${;
- HAJIMYHUC BpalllalOMUXCA SJICKTPUICCKHUX MAIIIWH;

- BOBMOXHOCTB OCYIIIECTBICHUS OTKIIOYCHUS MPUCOCTUHEHHS C OMHO(DA3HBIM 3aMBbIKAaHHEM Ha
3eMJII0 (pe3epBUPYEMOCTh HArPy3KH MPUCOCTUHEHHI);

- BOBMOXHOCTh OPTaHU3AIMH CEJICKTUBHOM 3alIUThI OT OAHO(A3HOTO 3aMbIKAHUS Ha 3EMITIO;
- 3JIEKTPOOE30MaCHOCTbD;

- HAJIMYKE SIBHO BBIBEJCHHOW HEUTPAJIN CETH;

- Hanmnuue DCH, paboTaroreit aBTOHOMHO WJIM MapajuIeIbHO ¢ SHEPTOCUCTEMOI.

8.2 IlpumenuTenbpHO K cxeMaM cereld 6 u 10 kB npu BeIOOpe perkrma 3a3eMIICHHS HEUTpain
CeTH HEOOXOAUMO MCTIOIB30BAThH TPAJIAIIUIO SJICKTPUIECKUX CETEH 10 JBYM HanOoJiee BaXKHBIM
MpU3HAKaM - TOKY 3aMbIKaHHsI Ha 3eMJII0 U HATMYMIO Bpalaronuxcs MamuH. Hamnuue
BPAIIAIOIINXCS MAIIMH SBJISETCS MPUHIUTHAIEHBIM (PaKTOPOM, IIOCKOJIBKY MPEIIoaraet
00s13aTeNnbHOE OTKIIOYCHNE TPUCOSAMHEHNUS C IBUraTesieM (MM TeHepaTOpOM), Ha KOTOPOM
npousonuto O33, u HakIaAbIBaeT OoJiee )KecTKHe TpeOOBaHUS K JOIMYCTUMBIM BEIMYMHAM
nepeHanpspKeHui cornacHo [6]. B Tabnune 1 nmpuBeneHsl peKOMEHIyeMble CIIOCOOBI 3a3eMIICHUS
HelTpanu ceret 6 u 10 kB B 3aBUCHMMOCTH OT TOKa 3aMbIKaHMSI Ha 3€MJIIO.

Tabnuma 1 - Beibop pexuma 3azemieHust Heitpanu cereid 6 u 10 kB

PexomenayeMbIi pesKUM 3a3€MIICHHSI HEUTPAIU CETH
3 IIPU JEUCTBUU PENEHHON " o o
HAICHIC | ¥ apakTepuctuka cetu 3alUThl HA curHai (6e3 TIPH /ICHCTBIH PETCHHOH
Ic P p R 3aIUTHI Ha OTKIIOYEHHUE
OTKJIFOUEHHUS TPUCOEANHEHUS
¢ 033) npucoenunenus ¢ 033
3a3emiieHue HeUTpanu ceTu
PY 6u 10 xB 4yepes3 pe3UcTop ¢ TOKOM,
anekTponpuBoaHbIx KC; JOCTaTOYHBIM IS
pacripenenuTenbible | BricokooMHOe 3a3emieHne [oOecredeHus CeIeKTUBHOTO
cetn 6 1 10 kB OCH; HeuTpaim cetu Ig = Ic. B otxiaroyenusa 0O33.
MUTAIOLIHE CXeMax 3JIEKTPONpUBOAHBIX | TpeOyemast BennyrHa TOKa
Ic <5A]A*| BBICOKOBOIBTHBIE CETH KC o6s3arenpHa pe3ucTopa onpenesaeTcs
OYpOBBIX YCTaHOBOK; rajibBaHUYeCcKas pa3Bsi3Ka THUIIOM HCIIOJIb3yEMBbIX
cetn 6 u 10 kB BobTpaccoBbix BJI ¢ 3amuT oT O33. B cxemax
ANEKTPOCHAOKEHHS muHamu 10 kB anekTponpuBoHbIX KC
MO/I3€MHBIX XPAHUJIUILL o0s3aTenpHa
rasa rajibBaHUYeCcKas pa3Bsi3Ka
BJI0JIbTpaccoBbIX BJI ¢
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PexoMeHayeMblil peskuM 3a3€MIICHHS] HEUTPau CETU

IIpU ACUCTBUU PEIICHHON

3HaueHue IIPU IEUCTBUM PEICHHON
XapaKkTepucTUKa CeTH 3aIIUTHl HA cCUTHAT (6€3
Ic 3aIUThI HA OTKIIFOUEHUE
OTKITHOUEHUA NPUCOCMHEHUA| ~ Hcoemenms ¢ 033
c 033) p
muHamu 10 kB
3a3emileHue HEUTpanu ceTu
gyepes pe3ucTop ¢ TOKOM
PY 6 ul0 B pﬂocpTaTOLIHII))IM TUIS ,
ra3otypounubix KC;
o0ecrieueHus CeJIEKTUBHOTO
x| cetu 6 m 10 kB cucrem | BeIcOKOOMHOE 3a3eMIIEHHE
Ic <5A[b . ~ otkiroueHus O33.
AIEKTPOCHAOKEHUS HeWTpanu cetu Ir = I¢
TpeOyemas Benmu4yrHa TOKa
ra3oBbIX IIPOMBICIIOB U
pe3UCTOpa ONpPENETIAETCS
MIPOMILIIOIAI0K
THUIIOM HCIIOJIb3yEeMBbIX
3amuT ot 033
BricokOOMHBIN pe3nucTOp B
HeWTpau reuepaTtopa 6J10ka
re’epaTop-TpanchopmaTop;
BBICOKOOMHBII PE3UCTOP B
nentpamu T3H (s
HEOJIOYHBIX CXEM); TOUHAsl [3a3eMIICHHE HEUTpaau yepes
KoMmrIeHcanus Toka 033 PE3UCTOP C TOKOM,
Pacnipezenmtenheie HACTpPanBaeMbIM JIOCTaTOYHBIM IS
A<l cern 6 1 10 KkB hi§ OraC}II_IIl)I/IM €aKTOpPOM B |oOecreueHus CEeNeKTUBHOTO
OCH;cetu 6 1 10 kB yr . p p
A HENTpaiu ceTu C otkimouenus O33.
Ic< CKOMOMHHPOBaHHBIM
MOJIKJIFOUEHHBIM TpeOGyemas BenTu4MHA TOKA
204 [MTaHAeM OT [apasuieIbHO PEAKTO €3UCTOpa OIPENEIAETCS
sHeprocucteMsl 1 JCH p P py p pa orip
BBICOKOOMHBIM PE3UCTOPOM |  THUIIOM HCHOJB3YEMBIX
(B cocTaBe peakTopa 3amuT ot 033
PEKOMEHIYETCS
HCMOJIb30BATh YCTPONUCTBO
OIIpeEICHUS
MTOBPEKIECHHOTO
MIPUCOEAMHEHNS)
BBICOKOOMHBII pe3ucTop B
HelTpanu T3H. Tounas
komreHcarus Toka 033
HacTpanuBaeMbIM 3a3eMIIEHuEe HEUTpaIu CeT!
JyTOracsiiM peakTOpoM B | depe3 pe3ucTop ¢ TOKOM,
HENTpaIu CEeTH C JOCTaTOYHBIM IS
S5A <Ic Cetu 6 1 10 kB ntutanus MOJKIIIOUEHHBIM o0ecIIeueHNs CEJIEKTUBHOIO
b YKUJIBIX TTOCEJIKOB U NapajiesIbHO PEAKTOPy otkimouenus O33.
1c<20A IIPOM3O0HBI BBICOKOOMHBIM pe3uctopoM | Tpebyemas BenunHa TOKa
(B cocTaBe peakTopa pE3UCTOpA ONPENETAETCS
PEKOMEHTYETCs THUIIOM HCIIOJIb3yEeMBbIX
HCII0JIb30BaTh YCTPONWCTBO 3amuT ot 033
orpezeNeHus
MIOBPEKIEHHOTO
MIPUCOEANHEHNS)
> Cern 6 u 10 xB TouHasg komneHcanus Toka [Pe3ucrop B HEUTpau ceTu ¢
2%g A |razonepepalaThIBalOIINUX 033 HactpauBaeMbIM OrpaHUYEHHBIM BPEMEHEM
3aB0JI0B. Pa3BeTBIEHHBIE| Tyroracsum peakTopoM B npoTekaHus Toka. Tok




PexoMeHayeMblil peskuM 3a3€MIICHHS] HEUTPau CETU
MIpU IEUCTBUU PEICHHON " o o
3HaueHue pH ICUCTBUM peTIeHHOM
XapaKkTepucTUKa CeTH 3aIIUTHl HA cCUTHAT (6€3
Ic 3aIUThI HA OTKIIFOUEHUE
OTKITHOUEHUA NPUCOCMHEHUA| ~ Hcoemenms ¢ 033
c 033) p
cetu 6 u 10 kB c HEUTpaJIH CETH C pe3uCTOpa U3MEHSIETCS OT
KOMOMHHUPOBAHHBIM MOAKIOYEHHBIM JIECSATKOB JI0 COTEH aMIlep 1
MIUTAaHUEM OT HapajuiesIbHO PEaKTopy 3aBHCHUT OT TUIIA 3AIIUT OT
SHEPrOCUCTEM U BBICOKOOMHBIM PE3UCTOPOM 033. Ilpumenenne
anekrpoctanuuii CH (B cocTaBe peakropa pa3eInTENbHOIO
PEKOMEHTyeTCsl Tpancopmaropa
HCMOJIb30BATh YCTPONCTBO
onpeeneHus
MIOBPEKIECHHOIO
MIPUCOCTUHEHHUS ).
[Ipumenenue
pa3IeTUTENBHOTO
Tparcdopmaropa
TouHast KOMIIEHCALMUS TOKA
033 HacTpanBaeMbIM
JIyTroracsiliiM peakTopoM B
HEUTPAIIU CETH C .
PesucTop B HEUTpaIM CETH C
MOAKITIOYEHHBIM
OrpaHUYEHHBIM BPEMEHEM
napajuieIbHO PEaKTOpy
poTeKkaHus Toka. Tok
BBICOKOOMHBIM PE3UCTOPOM
Pa3BerBneHHbIe ceT 6 u pe3ucTopa U3MEHSIETCS OT
lc > (B cocTaBe peakTopa
b | 10 xB nutanus xuibx JIECATKOB JI0 COTEH aMIiep 1
20A PEKOMEHIyeTCs
MOCEJIKOB ¥ TIPOM30HBI . 3aBUCHUT OT THUIIA 3aILUUT OT
UCII0JI30BaTh YCTPOMCTBO
033. Ilpumenenue
ornpezeneHus
pa3IenTuTENBHOTO
IIOBPEXAECHHOTO
TpaHnchopmaropa
MIPUCOEANHEHHUS).
IIpuMeHeHue
pa3eNuTeNbHOrO
TpaHcopmaropa

A* - ¢ BpalaromyuMKCs] BRICOKOBOJIbTHBIMU MallTHHAMU
b** - 6e3 Bpalarommxcs MalH

8.3 Ha razoryp6unnsix KC HeoO0Xx01uMO NpUMEHSTh 3a3eMyIeHne HelTpanu ceteil 6 u 10 kB
yepes pe3nucTop ¢ CONPOTUBICHHEM, BbIOpaHHBIM 10 popmyste (5.1). OTkiroueHue
MOBPEXACHHOT0 yyacTKa npu O33 AOIKHO OCYIIECTBIATHCS C MUHUMAIbHON BBIIEPIKKOU
BpemeHH. Eciii OpIcTpoe OTKIIIOUEHHE HEIOMYCTUMO O PEKUMHBIM COOOpPaKEHUSIM, TO CIEIYeT
PUMEHATH BHICOKOOMHOE 3a3€MJICHHE HEUTPAJIM CETH C COMPOTHUBIICHHEM, BBIOPAHHBIM 110
dbopmyre (4.2). [Ipu 3TOM MOUCK U OTKITFOUEHKE TTOBPEXACHHOTO yyacTKa ¢ O33 BBITIOIHSIETCS
AKCILTYaTal[MOHHBIM IIEPCOHAIOM.

8.4 B n5IeKTpUUECKUX CETSIX C ANEKTPOJBUIaTEIIMHU 3aIMTA OT 3aMbIKAHUN Ha 3€MIII0 BCEX
MPUCOETMHEHUH JOJKHA IEUCTBOBATh HA OTKIFOUEHUE C MUHUMAIbHON BBIJIEPKKOU BPEMEHH.

8.5 B cxemax anektponpuBoanbix KC obs3arenyHa raqbBaHUYECKast pa3Bsi3ka BJIOJIb TPACCOBBIX
BJI ¢ mimaamu 6 u 10 xB.
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8.6 3azeMiIeHHE HENTPAIIU CETU B CXeMax 3JeKTponpuBoAHbIX KC 10IKHO OCyIIECTBIATHCA
gepe3 pe3rcTop, HO3BOIISIOINI 00eCTIeYnTh OBICTPOCHCTBYIOIIEE CEIIEKTHBHOE OTKITIOUCHHE
033. ConpoTuBIicHHE Pe3rCTOpa B HEHTpau ornpeaensercs mo Gopmyne (5.1).

8.7 C 1enbio CHIKEHHSI TEPMUYECKOTO BO3ACHCTBUS AYTH Ha U30JISLIHIO CTATOPHBIX OOMOTOK
BBICOKOBOJIBTHBIX JIBUTATEJICH MOXKET OBbITh MCIOJIb30BaHA PETYIUpyeMas pe3UCTOpHAs
ycTaHOBKa. B 3TOM ciy4yae pe3ucTop BKIIOYAIOT B PACCEUKY TPEYTOJIbHUKA CIIEUATBHOTO
3azemirsitorero Tpanchopmaropa Y/A (cM. pucyHOK | 6) ¢ BOBMOXKHOCTBIO PETYITMPOBAHMS
BEJIMYMHBI COMPOTUBIICHUS PE3UCTOpA. YIPABICHNE BEIMYUHON COPOTUBIICHUS PE3UCTOPA B
3aBHCHMOCTH OT BEJIMYMHBI HANIPSKEHUS HYJIEBO nocnenoBarensHocTy (1in Toka O33)
MO3BOJISIET UCKIIIOUUTH HEXENaTeIbHOE MOBBIIICHHE aKTUBHOTO ToOKa O33 mpu 3aMbIKaHUSAX
BOJIM3U BBICOKOBOJIETHBIX BBIBOJIOB OOMOTKH JIBUTATENS WIIM TpaHC(HOPMATOPOB U 00ECIICUUTh
IPUEMJIIEMYIO CEJIEKTUBHOCTD PEJIEHHOM 3aIIUThI IPU 3aMbIKaHUM BOJIM3U HEUTPAIbHON TOUKU
00MOTKH. JlomyckaeTcss HCIOJIb30BaHUE CIEIIMATLHOTO PETYINPYEMOT0 PEe3UCTOpa MIPH €T0
HOKJIFOYCHUH K HEWTpaiu Tpanchopmaropa 3a3eMIICHHsI HEHTpaiu ceTh (CM. PUCYHOK 1a).

8.8 [lna cexumii mmH KC u noactanumii ¢ Harpy3Kkoil, OTK/IroueHne Kotopoii B pesxxume 033
HEJOIMYCTUMO, OTPAaHUYECHUE AYTOBBIX MEPEHANPSIKEHHUI OCYIIIECTBIISETCS MOIKIIOUEHUEM K
HEUTpaIN CeTH PE3UCTOPA, COMPOTUBIICHUE KOTOPOTO OnpeAeisitoT mo Gopmyse (4.2). Pesuctop
JIOJDKEH MMETh MCIIOJIHEHHE, MO3BOJISIONIee [UINTENIbHYIO SKCIuTyaTanuio B pexume O33. [pu
ATOM IOUCK M OTKIIIOYECHHE TIOBPEXKACHHOTO ydacTka ¢ O33 BBIIOIHSIETCS SKCILTyaTallHOHHBIM
MEepPCOHANIOM. AKTHUBHBIN TOK, CO3[JaBA€MbIi PE3UCTOPOM, UCTIOTIB3YETCS ISl OMPEICICHHUS
MOBPEXCHHOTO MPUCOEANHEHHS C ICHCTBHEM Ha CUTHAI.

8.9 B cxemax pacnpeenuTeNbHbIX 0JICTAHIUN TEXHOIOINYECKOI0 Ha3HAYECHHUS, HE
CoJIeprKalIiX MOILHOM IBUraTeNIbHOM Harpy3KH, SHEProoObEeKTax, MUTAEMbIX OT aBTOHOMHBIX
3JIEKTPOCTaHLIMH, TOJDKHO MPUMEHATHCS 3a3eMiieHre Heiftpanu cereil 6 u 10 kB uepe3s pe3ucrop
C CONPOTHBIICHUEM, BBIOpaHHBIM 110 popmysie (5.1).

8.10 Ha 6:1okax renepaTtop-TpancGpopMaTop HEOOX0IMMO TPUMEHSTH 3a3eMJICHUE HEUTpaIn
TEHEPATOPOB Yepe3 PE3UCTOP C COMPOTUBIICHUEM, BRIOpaHHBIM 10 (hopmyite (5.1).

8.11 Ha cOopHBIX IIMHAX reHepaTOPHOTO HAMPSHKEHUS ITPU TOKAX 3aMbIKaHUs Ha 3emutto I3 < 10
A HeoOxoaumo npumeHsTh T3H ¢ conpoTuBieHreM B HENTpaiu, BEBIOpAaHHBIM IO opMyIie
(5.1), ¢ neiicTBUEM 3alIUTHI HA OTKIIFOYCHHUE.

8.12 Jlns obecniedyeHus CENEKTUBHOTO OTKII0UeHUs npucoeauHenus ¢ O33 npu tokax [3> 10 A
JIOITYCKAETCs MPUMEHSATh PErYIUPYEMBbI Pe3UCTOp 3a3eMIIEHUS] HEUTpaiu ceTu. B 3Tom citydae k
HEWTpaIn IMOCTOSIHHO MOKIIIOYAETCS PE3UCTOP C CONPOTHBIICHNEM, OIIPEAEIIEMbIM 110 hopmyrte

o
Ry, < —2E
Liry ‘E, (8.1)

B

re ™ - pe3ucTop, CONPOTUBIICHHE KOTOPOTO BHIOHPACTCS U3 YCIOBUS JUTHTENLHON PaGoTH B
pexume O33;

i
¥ - MTensHO AOMyCTHMBIH ToK 033 (SA JUIs CTATOPHOMN M30JISIIHH).

[TonkIitoueHue TaKOTO PE3UCTOpa OOECIIEUNBAET OTPAHNUEHUE TYTOBBIX NIEPEHANPSHKCHUN TTPH
Bo3HUKHOBeHnH O33. [Tocne Bo3HukHOBeHUsT 033 COMPOTUBIICHUE PE3UCTOPA B HEUTpAIH
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YMEHBIIAETCS 10 3HaYeHHUs, orpeaessieMoro ¢popmysoi (5.1), yto obecrieunBaeT BO3MOXKHOCTb
CEJIEKTUBHOTO OTKJItOUeHUS npucoeanuenus ¢ O33. [locne BbIaepKKH BPEMEHH, IOCTATOYHON
Juist cpabateiBaHus 3aiUThl 0T O33, CONPOTUBIIEHUE PE3UCTOPA B HEUTPAIIU YBEJIUYUBAETCA 110
3Ha4eHus, onpezensieMoro popmynoii (8.1), uto odbecrieunBaeT BO3MOKHOCTh JITUTEIBHOM
paboThl pe3uctopa B pesxkume 033 mpu oTkaze pesneHoi 3amuTsl. Takoi alropuTM no3BoJIsIeT
OTPaHUYUTH AYTOBbIE IEPEHAIPSKEHHUS U 00€CIIeUUTh CEIEKTUBHOE OTKIII0YeHne TokoB O33.

8.13 IIpu mutanuu cetu 6 u 10 kB ot 9CH, paboTaronieit aBTOHOMHO WJIH IMapajuIeIbHO C
CHCTEMOM 4epe3 pa3JenuTeNbHbIN TpaHc(hopMaTop, HEe TOIMYCKAeTCsl BKIIOUCHUE 3a3EMIISIOIIETO
pe3ucTopa B HEUTpasb reHepaTopa, KpoMe ciiydas OJIOYHBIX CXEM.

8.14 Eciu ceTh nmUTaeTCs HE TOJIBKO OT T€HEPATOPOB, HO U OT IPYTUX UCTOYHUKOB SHEPTUU
(HampuMep, OT PHEPTOCUCTEMBI Uepe3 MOHU3HUTENbHbIe Tpanchopmaropsl 110/6 u 10 kB), To
cienyet npuMeHaTs T3H, 4To0b1 06ecneunTs 3a3eMiIeHUEe HEUTPAIK CETH B peXHUME, KOT/1a
TEHEPATOPbl OCTAHOBJICHBI.

8.15 Ilpu nmuTaHuu SHEProoObEKTa OT IHEprocucTeMsl uiu padore DCH mapannenbHo ¢
HHEProCcUCTEMON N3MEHEHHE PEKMMA HEUTpaiu 00bEKTa JOHKHO ObITh COIIACOBAHO C
SHEProCUCTEMON U YCTAHOBJICH Pa3AeNUTENbHBIN TpaHchopMaTop.

8.16 Cornacuo I1YD [1] mpu Tokax O33, mpessiratorux 20 A B cetu 10 kB u 30 A B cetr 6
kB, 10/mKHA MPUMEHSTHCS KOMITEHCAIMSI €MKOCTHOTO TOKa 3aMbIKaHMsI Ha 3eMJII0. B Takux
CXEMax JIOJKHBI ObITh MPEeIyCMOTPEHBI MEPHI 0 OTPAHUYEHUIO AYTOBBIX MEPEHAIPSKEHHI B
YCJIOBHSIX MOJKIIOUEHUS K HEUTPAIU JYroracsiuux peakTopoB.

8.17 Ioakmouenue JAI'P nomxHO OBITH COrIacoBaHO ¢ (PYHKIMOHUPOBAHUEM PEJIEHHOMN 3aIIUThI
0T 0J1HO(a3HbIX 3aMbIKaHUH Ha 3eMT0. OCyIIECTBIEHUE CEIEKTUBHOTO oTKIoueHust O33 B
PEaKTHPOBAHHOM CETH BO3MOXKHO TOJIBKO MIPU OCYIIECTBICHHH MEPEKOMIICHCAINH B
COOTBETCTBUM ¢ ycioBueM (6.1), UCTIOIb30BaHUH CIIELMATIBHBIX 3aLUT, OCHOBAHHBIX Ha
HaJI0KEHUH TOKa ¢ yacToToil 25, 100 I'y miau co3maHny aKTUBHOMN COCTAaBISIONIENH B TOKE
0J1HO()a3HOTO 3aMbIKAHHUS.

8.18 Ilepenanpsikenus B cet ¢ JII'P Bo3HuKatOT npu pa3banaHce B HACTPOUKE Jyroracsiiero
peakrtopa, npessiaroneM 15%. Takoit pazbananc Bo3MoskeH npu noucke 033 MeToom
MO3TAITHOTO OTKJIIOYEHMSI TPUCOEeTUHEHHH. B 3T0i cuTyannn Heo0X0MMO IPUMEHSITh
PEAKTOPHO-PE3UCTUBHOE 3a3€MIICHUE HENTPAIIH.

8.19 Uckmouenue nepeHanpspkeHuit mpu pasoanance /AI'P u coznanue ycnosuit st
IIPUMEHEHHUS CEJIEKTUBHOM 3aIUTHI C ONPEIEICHUEM U TIOCIEAYIOIINM TUIAHOBBIM OTKIIFOUEHHEM
033 ocymecTBiseTcs NoAKI0OYeHHEM napauienasHo JI'P pe3ucropa ¢ conpoTuBieHUEM,
OTIpeeieMbIM UCXO/I U3 MAaKCUMAaJIbHOTO 0)KHMJIa€MOT0 3HaueHus Toka HebaaHca Al o

dopmyue (7.2).
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