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1 HaznaueHnue 1 00J1aCTh NPUMEHEHHS

1.1 Hacrosmmuit Cranaapt onpeaensieT COCTOAHHE HEHTpad TOPOJCKHX
KabebHBIX PACTIPSACTMTENFHBIX ceTel HanpspkerneM 6, 10 u 35 kB (manee — cetn

6, 10 um 35xB) OAO «Jlensnepro», BbIOOD TEXHHUYECKHX CPEACTB TIIO

)
PETYIHPOBAHUIO PEXKHAMA 3a3EMIICHHS HEHTpaid CeTH M 0OOCHOBAaHHME OCHOBHBIX
[ApaMETPOB TEXHUIECKIX CPEJICTB.

1.2 Hacrosumii CraHmapT mnpemHa3HAYECH [T HCIOMB30BAHUSA TPHU
MPOEKTHPOBAHMHM HOBBIX JJICKTPOYCTAHOBOK, a TaKXKe TMpPH MPOBSICHHH
PEKOHCTPYKIUH M MOAEPHU3ALUH AEHCTBYIOLIMX CUCTEM HIEKTPOCHA0MKEHHU.

1.3 [eiicreue HacTosmero CtaHaapTa pacmpoCTPaHIeTCsS HA BCe OOBEKTHI
JJIEKTPOCHAO)KEHHsT ~ TOPOJACKHX  KaOeNpHEIX  paclpelNeSUTeNIbHBIX  cerei
OAO «JIeHsHEpPro», B 9UCI0 KOTOPHIX BXOAAT MHTAIOIIME W PACTIPEACITUTCIHHBIC
ceTu, paclpedenTe/bHbIe YCTpolicTBa HampspkenneM 6, 10 u 35 kB, a takke
pactpenenutenbueie ceth 6, 10 um 35 kB, mnpuHamIeKam@e CTOPOHHUM
MPOU3BOACTBEHHBIM M SHEPreTUUYECKAM OPTaHM3alHsIM, HMEOMIHe o01re ¢ CeTsIMU
OAO «JlensHepro» rpaHUIB 0aIaHCOBOH MIPUHAIIEKHOCTH.

14 TIlpu  snexkrpocHabxenwr  OOBEKTOB  TOPOACKOM  KaOeabHOM
pacopenenutenpHor cetd OAO «Jlemsnepro» ot ceteit 6, 10 u 35 kB cropoHHHX
OHEPreTHUECKIX KOMIAHWH, PeaM3alisd PeKUMOB 3a3EMIICHUS HEUTpanu ceteil u
HCIIOIB30BAaHNE COOTBETCTBYIOMIMX TEXHUUSCKUX CPEACTB ISt OCYIIECTBIICHHS 3THX
PEXMMOB, IPEXYyCMOTPCHHBIX HOpMamu Hactosmero CraHmapra, JOMKHBI GBITH
COTJIaCOBAHBI C COOTBETCTBYIOIIUMH CITYKOAMH TIPS IIPHATHIT SHEPTOCHCTEM.

1.5 Tlonoxkenus Hacrosmiero CraHjaapra SBISIOTCA 00A3aTebHBIMU IS
BCEX MNPOM3BOACTBEHHBIX OpraHH3aUMi, WMeOmMMX Oo0IMHe ¢  cersaMu
OAO «JlensHepro» rpaHHIBl 0anaHCOBOW NPHHA/UIEKHOCTH, W OpraHU3alHi,
OCYLIECTBIIAIOIINX  MPOEKTHPOBAHHE,  CTPOUTENBCTBO,  PEKOHCTPYKIMIO |

IKCIUTyaranuo 00bekToB AMekrpocHabxeHns OAO «Jlermsneproy.
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2 HopMaTHBHBIE CCHIIIKH

B Tekcre Hacrosimero CraHmapTa HCHOJIb30BAHBI CCBUTKH HA CICAYIOLIHE
HOPMATHBHBIE JIOKYMEHTHI:
- CO 153-34.20.120-2003 TIlpaBuna ycTpoOHCTBA 3JEKTPOYCTAHOBOK 7-€
n3nanue. (ITpukas Munsaepro PO ot 30.06.2003 Ne264)
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3 TepmuHbI U onpeaeIeHust

B tekcre Hactosmero CraHgapra HWCHONB30BaHBI TEPMUHBI W HX
ompeneneHus, cooTBeTcTBytommue crapapry [OCT  24291-90, nmpyrmx
HOPMAaTHBHBIX JOKYMEHTOB, @ UMEHHO:

OecToxoBasi Iay3a — MHTEPBAJI BPEMEHH, TPH AyTOBOM 3aMBIKAHUH, MEKIY
MOMEHTOM NOTACaHUs AYTH U €€ TOBTOPHBIM 32KUTAHUEM

BbICOKOOMHOE pe3ucTuBHOE 3a3eMUIeHHE HelTpam ceTH —
MIPEIHAMEPEHHOE 3JIEKTPUUECKOE COCIUHEHUE HEHUTPAIM CeTH € 3a3€MILIIOLIAM
YCTPOWCTBOM Y€PE3 BBICOKOOMHBIN PE3UCTOP, KOTOPBIM CO3[Aa€T aKTUBHBIN TOK C
IEeNbl0 00ECTIeUeHU UIMTENBHOW PadoThl ceTH ¢ OMHO(A3HBIM 3aMBIKAHHEM Ha
3eMII0 (HAa BpeMSA IOWUCKAa M OTKIIOUEHHS TOBPEKAEHHOTO NPUCOCTUHECHUS

OTICPAaTUBHBIM MTEPCOHAIOM ) 0€3 TiepeHanpsHkeHUH U (hepPOPE30HAHCHEBIX SABJICHHIA,
IIpumeuanune — 3a3eMJBIIOIUIA TpaHCHOPMATOP U PE3UCTOP HOJDKHBI  ObITH
paccuuTaHbl Ha AJIUTEIbHbIH PeKUM PaboThL.

JAYTroBOe€ NepeHarnpssKeHue — TePeHanPsKCHNE, BO3HUKAIOIIEE B CETH TPH
HEYCTOWYHBOM (TIEPEMEKAIOMIEMCS ) TOPEHHH AYTH B MECTE MMOBPCIKIACHUS,

Ayropoe 3aMbIKAHHME Ha 3eMJII0 — 3aMBIKaHME Ha  3eMJIO,
COMPOBOKIAIOIIEEC HEYCTOMYUBEIM FOPEHUEM IYTH B MECTE TIOBPEKACHMUS,

3azeMJICHHE HelTpaJm ceTH 4epe3 Ayroracsiiuii  peakrop -—
MPEAHAMEPEHHOE 3JIEKTPUUECKOE COCIUHEHUE HEUTPAIM CETH C 3a3€MILIIOIIMM
YCTPOMCTBOM UY€pe3 AYTOTaCAIINi PeaKkTop, KOTOPHIA CO3/1a€T WHAYKTUBHBIA TOK C
ENbI0 KOMIIEHCALIMA €MKOCTHOTO TOKa B MecTe OOHOGA3HOrO0 3aMBIKAHHWS Ha

3eMJII0 («KKOMIIEHCHPOBAHHASA HEUTPAJIbY),
IIpumeuanue - IIpuMeHeHHE HYroracsiiero peakTopa OCYINECTBILICTCA IIpH
NPEBBIICHAN TOKOM OJHO(A3HOTO 3aMBbIKAHHSI HA 3€MIIF0 3HAUEHHUI, HOpMHUpyeMbIx [TV,

KOMIICHCAIIUs TOKA OI[HO(l)aSHOFO 3aMBIKAHHA HA 3€eMJII0 — KOMIICHCAITUA
€MKOCTHOM COCTaBJISAIOIIECH TOKa OI[HO(baSHOI‘O 3aMBIKAHHA Ha 3C€MIII0 3a CUCT

MOAKITIOUCHUS K HEHTPaJIN Tyroracsimero peakropa,
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HAllpaBJICHHasi TOKOBasi 3aI0HTa OT OJHO(A3HBLIX 3aMBIKAHHI Ha
3eMJII0 — 3alllUTa,  pearupyromas Ha TOK W HANPKCHHE  HYJIEBOM
MOCJIEIOBATENBHOCTH, a TaKXKe OJICKTPUUSCKUH Yrojg MeXay HHMH. 3allura
NOAKIIOUaeTcd K  (uibTpy TOKOB ©  (QWIBTPY HANPSUKEHWsS — HYJIEBOM
MOCIIEA0BATEIBHOCTH,

HEHANPAaBJIeHHasl TOKOBasl 3alIHTa OT OAHO(A3ZHBIX 3aMBbIKAHHII Ha
3eMJIK0 — 3allMTa, PearnpyroIias Ha TOK HYJICBOHM IOCTEI0BATEIBHOCTH. 3amuTa
TIOTKITFOUAETCS K (PHIBTPY TOKOB HYJICBOM MOCIICI0BATEIEHOCTH,

HH3KO00MHO€ Pe3HCTHBHOE 3a3eMJIeHHE HeliTPAIH CeTH — NPeIHAMEPEHHOE
AIIEKTPUUECKOE COCTMHEHUE HEHTPAU CETH C 3a3EMILIOIIMM YCTPOMCTBOM Yepe3
HU3KOOMHBI PE3HCTOP, KOTOPHIM CO371a€T aKTUBHBIH TOK C I€JIbIO OrPaHHYCHUA
IOYTOBBIX TIEPEHANPSKEHUM, OBICTPOTO M CEJIEKTUBHOTO OTKIIIOYEHHS OAHO(A3HOTO
3aMBIKaHMA Ha 3€MJII0 M MaKCUMalbHOTO OXBara OOMOTOK TpaHc(opMaTopoB
3aIUTOM OT 0AHO(AZHOTO 3aMBIKAHHS HA 3EMJIIO;

IIpumeuanue - 3aseMisIIOMI TPaHCHOPMATOP U PE3UCTOP BHIOUPAIOTCS IS

KPaTKOBPEMEHHOTO peskiuMa paboThL

NUTAWAA JHHUA — JIMHWS, NUTAas PacnpefeNUTENbHBIA MMyHKT OT
LEHTPA IUTAHUS,

nepeMexarmascss Ayra — 1ayra, HMEOMas HEyCTOWUYWBBIA XapakKTep
TOPEHUS, COIIPOBOKIAIOIIUIICS MHOTOKPATHBIMH 32)KATAHUEM M TAIICHAEM,

pacnpeneuTebHAs JIMHUS — JIMHUS, TUTAIOLAS P TpaHCHOPMATOPHBIX
MOACTAHIMH OT LEHTPa IUTAHUS WIN PACIPEIEIUTENBHOIO IYHKTA,

peXuM 3a3emMJIeHHsl HeHTPaJM CeTH — crocod yCTpoiicTBa HEWTpaIX CETH,
Opu  KOTOPOM Helitpanp 1m0 wW30IMpoBaHa, JMOO B HEE BKIIOYEHO
JONOTHUTEIBHOE O000pYAOBaHHUE: PEAKTOp, PE3UCTOp MWIM MX KOMOWHAIWA,
M3MEHAIOIIEES BEIMINHY TOKa OJHO(DA3HOTO 3aMbIKAaHUS Ha 3EMJIIO;

Pe3NCTHBHOE  3a3eMJIeHHEe HEWTpaju CeTH —  I[PeJHAMEPEHHOE
AUIEKTPUYECKOE  COCOUHCHWE  HEUTpanum  IeHeparopa WM CIEOHAIbHOTO

3a3eMJIIIOIIEro TpaHcopMaTopa ¢ 3a3eMIISIONIMM YCTPOMCTBOM uepe3 aKTHBHOE
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COTPOTHBIICHAC C [ENBI0  TOMABJIICHHWS  JYTOBBIX  NCPCHANPSIKEHHH M

(heppope3oHaHCHBIX SBJIEHHI MPU OAHO(DA3HOM 3aMbIKAHHH HA 3EMJTIO;
Pe30HAHCHOE 3a3eMJICHHE HeMTPaJIM — 3a3eMIICHHE HEHTPAJTH, IPH KOTOPOM

WHIYKTHBHBIA TOK JyrOracsinero Peakropa PaBeH eMKOCTHOMY TOKY CETH;
deppope3oHaHCHDbIE SBJIEHHAS — TICPCHANPSKCHAS W CBEPXTOKH B 0OMOTKAaX

Tpancopmaropos HampspkeHus (TH), BO3HHMKAOMUE B pe3yJbTaTe HACHIIIEHHS

ctranu TH u pe3oHaHCHBIX ABJICHUIA.

4 O003Ha9eHNs H COKPAIEHHSI

ABP aBTOMATHYECKHUI BBOJI pe3epBa
ATIB AaBTOMATUYECKOE MOBTOPHOE BKIIIOYECHUE
BJI BO3/TYLIIHBIC JTMHUHA
BH BBICIIIEE HANIPSKEHUE
AP JIyTOTaCAIINH PEaKkTop
3PY 3aKpHITOE PACIIPEACITUTENIBHOE YCTPOHCTBO
K Konrakrop
KJI KaOeILHBIS JIMHUH
MT3 MaKCHMAaJIbHAsA TOKOBAs 3allHTa
033 onHO(a3HOE 3aMBIKaHHE (J{YTOBOE MIIH «METALTHUECKOEY )
OIIH HEJIMHEHHBIN OrpaHUYMTENb TIEPEHANPXKECHUH
T3H TpaHcopMaTop I 3a3eMIICHHS HeWTpaITH
TTHIT TpaHCc(OPMATOP TOKA HYJICBOH IMOCIIEI0BATEIEHOCTH
OHII (bUITBTP HYNEBOI TOCIICIOBATEIBHOCTH
[11P INYHTHPYIOIINI HU3KOBOJIGTHBIH PE3UCTOP
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5 O0mme moJ10KeHns

5.1 TlpaBumamu yctpoiicTBa 3nekTpoycraHoBok (IIVD) [1] ycranosnen
PEXUM IKCILIyaTallMd JJIeKTpudeckux cerelt HampsbkeHueM 6, 10 m 35kB ¢
WU30JIMPOBAHHOM HEHTpapio, ¢ HEHTPAIBIO, 3a3¢MJICHHOI Yepe3 myroracsiiuii
peaKTop, WK ¢ HeHTpabio, 3a3eMIICHHOH Yepe3 Pe3ucTop.

5.2 Hawmbomee pacnpOCTPAaHEHHBIM BUI HOBPEKIACHHH B TAKHX CETAX —
oxHoda3HbIe 3aMBIKAaHHS Ha 3eMITIO, CONPOBOKAAIOILUECA MEPEMEXAIOIISHCS TyToi
u cocraprone 6omee 70 %. Bo3HUKAIOMKE IPH 3TOM AYTOBHIE TIEPEHANPSKEHHS
KpatHOCTHIO 110 (3+4) Uy u Oosiee OMacHHI T4 3IEKTPOOOOPYAOBAHUS H, B IEPBYIO
odepess, s Kadenel 1 TpanchopMaTopoB HanpsnkeHus [2,3,5-7].

5.3 B Hactosiiee BpeMs B CHCTEMAax JJIEKTPOCHAOXKEHHA KHJIBIX 3TaHui
ropoja, KPYMHBIX TPOMBIIUICHHBIX OOBEKTOB U COLHAIBHO-KYJBTYPHBIX
yupexaeHuit kabeapHbie ceTn HampsokerueM 6, 10 u 35 kB paboTaroT B OCHOBHOM ¢
WU30JIUPOBAHHOM M KOMIICHCHPOBAaHHOM HelTpambro. Penelinas 3ammra oOT
omHOGA3HBIX 3aMBIKAHHMI Ha 3¢MJTI0 B TAKAX CETAX B OCHOBHOM HE CIOCOOHA
CENEKTUBHO OOHApyXUTh ¥ (WJIH) OTKIIOYHTH ABAPHHHOE NPHCOCAUHEHHE W
BBITMTOJIHACTCA C I[eﬁCTBHCM Ha CHIrHal. ﬂpn OTOM BCA CCTh HAa BpPEMA ITOHUCKa
MOBPEKAEHUS.  JUIMTENIbHO  HAaXOMUTCS  [OA  BO3JCHCTBHEM  IYTOBBIX
nepeHanpsixkeHuil. TIOHCK MOBPE/KIACHHOTO TIPHCOSAMHCHHS TPEOYET 3HAUUTEIbHBIX
3aTpaT BPEMEHH, JIOJACKUX M MaTepuajbHBIX pecypcoB. llpenenbHO BbicOKa
BEPOSTHOCTh JANBPHEHINETO Pa3BUTHS aBaphH B BHAC NBOWHBIX 3aMBIKAHHH Ha
3EMITIO, YTO TPHUBOAUT K OTKIIIOYCHHUIO HCECKOJIBKHX lTpPICOCI[I/l'HCHHﬁ H K
CYLLECTBEHHOMY HEJOOTIYCKY JIEKTPOIHEPrUHU OTPEOHTEISM.

54 B Hacrosmee BpeMa B Poccnu 0TKa3z OT pekuMa W3OJNMPOBAHHOMN
HelTpam B ceTax HampsokeHueM 6, 10 m 35 kB Haxomwt Bce OoJiblilee TPH3HAHHUE.
[lpuMeHeHNE PE3UCTHBHOIO 3a3€MIICHHWA HEWTpPaTM MO3BONACT W30ABUTBCA OT
OMACHEIX TICPCHANPSDKCHUIM, TOBHIIACT OBICTPOJACHCTBHE W  CEJICKTHBHOCTD
peneiHOM 3alMuThl W YBEIMYWBAET IIOKA3ATEeNd HANCKHOCTH 3JIEKTPOCHAOKEHUS

norpebuteneit.  [[pOMBININIEHHOCTBIO — TPEAIATAIOTCS  HOBBIC  KOMIUIEKTHBIE
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YCTpOHCTBA I BBICOKOOMHOTO WM HH3KOOMHOTO PE3UCTUBHOTO 3a3eMIICHUA
He#Tpanu. B 9T0# CBA3M BO3HHWKAeT HEOOXOAUMOCTh Pa3pabOTKU PYKOBOIAIIETO
JMOKYMEHTA, OIPEACIIAIONIEr0 PEXKUM 3a3eMIICHUA HEUTpaau B paclpedenuTeIbHbIX
ceTsx HanpsoxerueM 6, 10 u 35 kB OAO «Jlensaeproy.

5.5 Pazpaborannsiii CTanmapt He OTMEHsET AeicTBre HOpM [1YD, omHako, B
gact  BBRIOOpAa peXMMa  3a3eMJICHHS HEHTpaM TOPOACKHX  KaOeJIbHBIX
pachpeRenuTeNbHEX ceTel pa3IMYHOr0 Ha3HAYEHHA, CTPYKTYPHl M IIapaMeTpOB
000pyIOBaHUA A PETYIMPOBAaHUA DPEXUMA 3a3eMIICHUA HEHTpaiu, SBILIOTCA
YTOYHAIOMIAM JTOKYMEHTOM.

5.6 PexoMeHmalnuu MO OMNPENEICHUIO peXUMa 3a3eMJICHHMA HEWTpanu
TOPOACKMX KaOeIbHEIX pacIpeleTuTebHbIX ceTed HampsbkeHuem 6 u 10 kB
OAO «Jlensnepro», a Takxe BBHIOOPY TEXHMUYECKHX CPEICTB MO PETYIMPOBAHUIO
pexuMa 3azemiieHust HedTpanu cetd 6 W 10 kB M 00OCHOBAaHMIO OCHOBHEBIX
IMapaMeTPOB TEXHUUECKUX CPEICTB IpuBeaeHbl B Pasene 7.

5.7 PexoMeHmauuM T0 OTPENCIICHUIO PpEXKAMAa 3a36MJICHHA HEUTpaIu
pacnpeneuTeNbHbIX KabenpHbiX ceTelt HanpspkeHueM 35 kB OAO «Jlensnepro», a
TakkKe BBIOOPY TEXHHUYECKHX CPEICTB IO DPETYIHPOBAHUIO PEKUMA 3a3eMIICHHUA
Helitpamu cetd 35 kB m 00OCHOBAaHHIO OCHOBHBIX MApaMETPOB TEXHHUYCCKUX
CpencTB mpuBeAeHE! B Pazaene 8.

5.8 PexoMeHmammm 1m0 HACTPOMKE yCTPOWCTB peleHHOH 3ammmTsl W
aBToMatuku 0T O33 B ceTsx 6-35 kB, METOAMKH pacyera YCTAaBOK TOKOBBIX 3aLIUT
HYyJeBOH TOCIENOBAaTEIbHOCTH M HACTpoOkM ycrTpoiictB P3MA B cerax ¢
PE3UCTUBHBIM  33a3€MIICHHEM HEWTpamy, OCOOCHHOCTH BHIOOpa MOIIHOCTH
TpaHcopMaTopa 3a3eMJICHUS HEHWTpalid M pacueTa (haKTHIECCKOTO TOKA B IICHH
HeUTpau A1 NOAKTIOUSHHA HU3KOOMHOTO PE3UCTOPa, a TaKKE TEXHHYECKHE
XapakKTCPUCTUKU  BBICOKOBOJIBTHBIX PE3HUCTOPOB WIA  3a3€MJICHUA HeﬁTpanu

TIPUBEICHHI B IPHIOXKEHUSIX K CTaHIapTy.
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6 Mexanu3M BO3HHUKHOBEHHS TYTOBLIX MepeHanpPsuKeHHii

6.1 Bo3sHHKHOBEHHE AYTOBBIX MEPEHANPSIKCHUN HauOojee BEPOATHO TMpH
nepeMeskaromeicsa Ayre ¥ Npu cpaBHATENEHO HeOompmmx Tokax 033, kak nmpaBuio,
He npepbrmaommx 10 A. 3HaueHre aMIUTATYABI IEPCHANPS)KCHHN TIPH 3TOM MOJKET
Jocturats 3,5-3,8 dasHoro Hanpskenus Uy,

6.2 TlapameTpsl HEPEXOAHOTO HPOLIECCA MPH BO3HUKHOBEHHH OHO(DA3HOrO
JyTOBOrO 3aMbIKaHUS B CETH C M30JMPOBAHHOW W 3a3¢MIJICHHOW HEHTpaJIBIO depes
JTI'P onmpenensrorcs eMKOCTBIO (ha3 HA 3€MJIF0, WHIAYKTHBHBIMH COMPOTHBICHASMME
HMCTOYHUKA NuTaHus, napamerpamu JI'P, a Takke COMPOTHUBICHUEM JIyTH.

6.3  OcHOBHBIMH ¢axTopammu, ONPEACTIAIOIIMEA MaKCUMYM
neperanpsbxeHnit npu 033, ABNAIOTCA: MIHOBEHHOE 3HAUEHHE HAMPKCHHS HA
aBapuifHOH (ha3e B MOMEHT NMEPBHYHOTO 32)KMTAaHHUS AYTH, MOMEHT MOTACaHUsA QyTH
¥ HaNpPsHKEHUE TTOBTOPHOTO 3aXKMTaHHUSA TYTH.

6.4 lloBbilicHHE TEepeHANPSXKEHHI MpPU AYrOBOM 3aMBIKAHHM Ha 3€MITIO
OOYCIIOBJICHO TE€M, YTO BTOPHYHBIH MPOOOi MPOUCXOMUT NPH HEHYJICBOM 3HAUCHUH
HANpPSDKEHAA Ha HEUTPATA CETH, KOTOPOE 3aBHCHUT OT YCIIOBHM TaIlICHHUA AyTH MOCIEe
mepsoro 1mpoboss m cocraBimsier (0,5-1,4)-Uy.  MakcuManbHBIE  BETHYMHBL
TIEPEHANPSDKCHUI BO3HUKAIOT, €CJIM HAOMI0aeTcs moracaHue AYTd NpPH TEPBHIX
mepexofax 4depe3 HyJIeBOe 3HadeHWe CBOOOJHONM cocraBismomeii Toka ayru. Ilpu
OBICTPOM IIOTaCaHWM AYrd NPOUCXOJMT 3apsii EMKOCTEH HEHOBPEXISHHBIX (a3 10
HANpPsDKEHAA, NpeBhaiomero (asHoe, U MOABIACTCA HANpsHKEHHE HAa HeHTpaim.
[Tocnenyromue 3aXATaHAs Tyrd B MOMEHT MaKCHMyMa HalpsyKeHHA aBapUHHON
(hasbl MPABOAT K NO3TANHOMY HAPACTAHHIO HAUPsDKEHHs (ICKATIALMH HATPSIKCHIA)
Ha HEHTPaIM M K TICPCHANPSIKCHUAM Ha HETIOBPEKACHHBIX (pa3ax.

6.5 Ockanauus nepeHanpsXKEeHUil U yBeTHMUEHHE HANpPsDKEHUS MOBTOPHBIX
1mpoO0eB MPOUCXOINT NMPH OBICTPOM BOCCTAHOBJICHHH JIEKTPHYECKOH NPOYHOCTH
[OCJIe TIOTACAHMUs TyTH.

6.6 Jlin wm3omammu kabenedi ©W  TPaHCHOPMATOPOB KPATKOBPEMEHHOE

YBCIIUUCHUC SHGKTpI/I‘ICCKOﬁ MPOYHOCTHU XapaKTCPHO B HauaJIbHOH CTaauK mporecca
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32 CyUeT BHIAYBAaHWA AYTH W3 Y3KOTO KAaHAJlA B IMOBPEKACHHOM H30JAMAHA C
MOCNEAYIOIUM MOHKEHHEM HANPsHKEHHA NPo00s TPH BRITOPAaHWH HM3OILIIHAH B
MECTE TIOBPCIKICHHS.

6.7 Ha jumTensHOCTs TOPEHHA AYTH H YCIIOBHA €€ alICHHS OKAa3bIBAIOT
CYIIECTBEHHOE BIMSAHHE MEPEXOAHOE COMPOTHUBJICHHE B MECTC TOPCHHS JIyTH, BH]I
TU3EKTPUKA, HEMOCPEACTBCHHO KOHTAKTHPYIOMIETO C JIYrOBBIM  KaHAJIOM,
HMHTEHCHBHOCTh €€ OXJIAKACHHSA, JNABJICHHE B 30HE TOPEHUS JAyTH, BO3MOKHOCTD €€

PacTsHKEHUS | JIP.

7 'opoackue kabeabHbIe pacnpeaeauTeibHbie ceTH 6 n 10 kB
7.1 BoicokooMHOe pe3HCTHBHOE 3a3eMJIeHHe HeliTpaJn cern 6 u 10 kB

7.1.1 I'naBHOH UENBIO BBICOKOOMHOI'O PE3MCTHBHOIO 3a3EMIICHHS HEHTpamd
CeTH SABJISCTCS OTPAHWYEHHE TYTOBBIX IMEPEHANpPsUKeHHH W (peppope3oHaHCHBIX
sBieHuit (B ocHOBHOM B TpaHcopmaropax Hampsokenus — TH) mpum
OTHOBPEMEHHOM obecneuenun JmuTelbHOM pabotst cetr ¢ O33 Ha BpeMs MOKCKA H
OTKJTIOYCHHS MOBPEKACHHOTO IIPHCOCAMHEHHS OIICPATHBHEIM TIEPCOHAJIOM.

7.1.2 CHwkeHHEe  HanpsXKCHAS HA  HCWTPaM W OTpaHHYEHHE
MEPeHANPsKEHAH TMPH AYroBOM 3aMBIKAHMM HA 3€MJII0 JOCTHraeTCd 3a CUET
YMEHBIICHUS MOCTOSHHOW BPEMEHHM Pa3psana €MKocTell 340poBHIX (a3 BO BpeMms
6ecTOKOBOW May3bl f;j ¢ MOMOILIBIO CIEHHUAIILHO YCTAHOBICHHOrO pe3ucTopa Ry
(pucynok 7.1), obecneunBaromero yMeHbIICHAC AKTHBHOTO CONPOTHBICHHUS LICIH
MPOTEKaHWs TOKA HYJIEBOM MOCIIEI0BATEILHOCTH.

7.1.3 Pesuctop Ry MOXeT ObITh NOJKIIOUEH K CETH IBYMS CIIOCOOAMH:

Iepssrit cnoco6 — ¢ momomipio TpaHcopmaTopa co cxemoil CoeANHEHUs
06MoTOK YO/A. Pe3ucTop BKIIOUAETCS MEXIY HyJIeBOH TOYKOM OOMOTKH BBICOKOIO
Hanpspkeans T3H u koHTYpoM 3a3emiicHHs (PACYHOK 7.1a).

Bropoit cnoco6 — ¢ MOMOMBIO CHEIHATBHOTO (QUiIbTpa  HYJEeBOM

mocnenoBarenbHocTH  (OHIT), xoropbiii mnpencraemsder coboil  Tpexdya3Hblid
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TpancopMaToOp, HE MMEIOIIMKH HU3KOBOJIBTHON BTOPMYHOM 0OOMOTKH. PesmcTop
BKJIIOYAETCS. MEXIY HYJIEBOM TOukoi 0OMOTKH Bhicokoro Hampspkerns OHII n
KOHTYPOM 3a3emieHus (pucynok 7.16).

714 B cersix 6 m 10kB mnpeanodyTHTENbHBIMA ABJIAIOTCS BapUAHTHI
MOAKIIOYCHHSI PE3UCTOpa K HEWTPAITH C TIOMOIIBIO CHEHHANbHBIX (DHIBTPOB
HYJIEBOW MOCIEAOBATEIBHOCTH. [Ipy 3TOM MOIMHOCTH YCTPOMCTB ONpPEACNAETCA
HCXOAA W3 HEOOXOAMMOCTH UTMTENBHOM paboThl B peXuMe oaHO(pa3HOrOo
3aMBIKaHIA M O0CCIICUeHNA alepHOIHIecKOro mpoliecca paspsaga eMkocTd das B

TeueHHe OSCTOKOBOH May3H fy.

& 52

T3H $HN

Pucynok 7.1 — CxemMbl NOAKITIOYEHHA PE3UCTOPA K HEHTpaK ceTH
7.1.5 Jlna obecmeuenusi MOJHOTO pa3psiiaa €MKOCTeH (a3 3a Bpems 1,
passoro 0,008 — 0,010 ¢, conpoTuBIIeHHE PE3UCTOPA BHIOUPAIOT U3 YCIOBHSA, YTOOBI
aKTHBHAs COCTABJIAIOIIAS TOKA 3aMBIKaHHS Ha 3eMio [k ObUIa paBHA WM OONbIIC
€MKOCTHO# cocTaBsLAromweH /¢

1,21, 7.1

HCXOZ[F{ W3 3TOT'0 YCJIOBHU:A, COTIPOTUBJIEHUE PE3UCTOPA I CXEMEI Ha

pucynke 7.1a, Ry, OM, BBIuCIIOT 10 hopMyIie
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RN < UBH

VS (12)

rae  Upy — IMHEHOE HAPSXKEHUE CTOPOHB! BBICIIETO HAIPSHKCHUS
Tpancdopmaropa, B;
I — emxocTHBI Tok 033, A,
7.1.6 PacdyeTHyl0 MOIIHOCTh TpaHc(opMaTopa 3a3eMIICHHsS HEHTpanud u
pesuctopa Ry, S, BA, Beraucisor mo ¢opmyie

§2Ug: /G-R,) (7.3)

3HadyeHne TOKa [, MPOTEKaromero yepe3 pesucrop npu O33 mia cxeMbl Ha
pucyrke 7.1a, BRIUHUCIAIOT IO hopMyIie

(‘/BH
L= 3% (7.4)

Tox IV B mecte 033 paBeH reOMETPUUECKON CyMMe eMKOCTHOTO TOKA CETH H
aKTMBHOI'O TOKa, CO31aBacMOT0 YCTPOMCTBOM 3a3CMJICHHS HEHTpanu. 3HauYeHHE

toxa [V, A, BerancISIOT 10 hopMyIIe
1"=\1, +1, (7.5)

u ¢ yaerom ¢opmynsr (1.1)
1">02-1, (1.6)

7.1.7 Ilpn yBENWYEHHH COMPOTUBIIEHUS PE3ZUCTOPA IO CPAaBHEHHIO CO
3HaUYCHHEM, BHIYHCIICHHBIM 110 (hopMynie (7.2), HanpspkeHHE HA HEHWTpaiid 3a BpeMs
6eCTOKOBOIM mHay3sl CHHKACTCA HE JIO HyJNsA, a 0 KOHKPETHOH BEIMYHHBI, YTO
MPUBOANT K YBEITHUCHHIO YPOBHA AYTOBBIX MEPEHANPIKSHUH.

7.2 Hu3kooMHoOe pe3CTHBHOE 3a3emileHHe HeiiTpaau cetn 6 u 10 kB

7.2.1 T'naBHO#M UEITBIO TIPHMEHEHUS HI3KOOMHOIO PE3NCTHBHOTO 3a3€MIICHHS
HEeWTpanu cetm sBIICTCs OBICTpOE W cenekThBHOE oTkmodeHue O33 peneitHoi

3alTATOM M MaKCHMAJIbHBIA OXBaT 0OMOTOK TpaHc(hopmaropos 3amurtoii or O33
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[4,6]. IIpu aToM Taxke obecreunBacTCs MOIABICHHE TyTOBBIX MEepeHANPSIKEHHH H
(beppope3oHaHCHBIX SBJICHHIA.

7.2.2 HU3KOOMHOE PE3UCTUBHOE 3a3EMJICHAE HEHTPAIM CETH OCYLUECTBILIIOT
C TIOMOIIBIO CHelManbHOro Tpanchopmaropa 3asemsieHus Hedtpanmu T3H co
CXeMOW cOoemuHeHHS OOMOTOK Y/A WIM ¢ TMOMOIIBIO CHenHANbHOTO (riIbTpa
HyneBoii mocnexoBarensHOocTH OHII, cormachHo pucynky 7.1. Pesuctop Ry
BKJIIOUAIOT MEXAY HYJeBo# Toukoi oOMoTku BH 1 koHTYpOM 3a3emiieHus.

7.2.3 ConpoTuBJICHUE PE3UCTOpPA BHIOMPAIOT HAMMEHBIUM, HCXOAA U3 IBYX
YCJIOBHM:

1. obecnieuenne ycrodduBoro ropenms ayrd mpu O33, mpu KOTOPOM TOK
pe3ncTopa A0KEH IpeBhIaTh eMkocTHbIH Tok O33 B 2,5+4,0 pa3a;

2. obecrnieueHre CENEKTHBHOrO cpadaThiBaHUA MPOCTHIX TOKOBHIX 3alIUT HA
orkmouenue O33, mpu KOTOPOM TOK PE3UCTOpPA HOJDKEH NPEBHIIIATH
MaKCUMAJIbHBIH TOK Cpa0aThiBaHUsA 3aLUTHI.

CelIeKTHBHOEC OTKIIIOUYEHHE MOXKET OBITh 00€CHeueHO MOOKIIOYECHHEM K

HEWTpaJIi CETH PE3UCTOPA C COMPOTHBIICHUEM, BEIYUCIIAEMBIM 110 (hopmyie

U,
R S—BH—’
Y ‘/g : Ics MAKC (77)

rae  Ic3 makc — MAKCHMAaNTBbHBIH TOK cpabarbiBaHus 3ammtel O33.

7.2.4 BpiOpaHHBIH H3 3THX YCJIOBUH PE3UCTOP, KaK MPaBUIIO, CO3JAacT
AKTHBHBIMA TOK, CYIIECTBEHHO MPEBBINIAIOMINAA eMKOCTHBIH. Ecin eMKOCTHbII TOK
3HAYUTENIBHO MEHBINE akTHBHOrO I-<<[g, T0 Tok 033 MOXHO BBHIYHCIATH IO

dopmyne

U

I3z[R=ﬁ, (78)

rae Uy — TuHEHHOe HaNpsSHKEHUE CEeTH.
7.2.5 TIpu O33 B 06MOTKe, cOeqMHEHHOH NO cxeme 3Be37a, Tok O33 I3, A ¢

yuetom (7.8) BEIUHCAIOT 110 OpMYJIe
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(o) _Us
137(1 100] BR, (7.9)

rae W — uncmo BUTKOB 0GMOTKH TpaHCHOPMATOPa OT 3aXKUMOB 10 TOUKH 3aMBIKAHHS
B % 0T 00IIero unciia BUTKOB IIOBPEKICHHOMN (hassr.

7.2.6 Ina oOMOTKHM, COCTUHCHHOM TPEYTOJIBHHKOM, HAMMEHBIIHK TOK
3aMBIKaHHA Ha KOPIIYC B CPeIHEl Touke 0OMOTKH /3, A, BBIYHCIISIOT 110 (hopmyie

U
=05 e (7.10)

7.2.7 Uucno ButkoB 06MOTKH TpaHcdopMmaropa, 3amuinentoi ot 033 W, %,
BBIYUCIIAIOT MO (hOpPMYJIe

W:(l—][ﬁ}loo, (7.11)

R
rae  Ic3— Tok cpabarsiBanus 3amuThl oT 033, A;

Ir — TOK B 3a3¢MJTSIONIEM PE3UCTOPE, A.

YBenu4uTh 30HY 3aLUThI BUTKOB 0OMOTKH TpaHcdopmaTtopa oT 033 MoOXkHO,
YBENMMUNBAsA AKTUBHBIA TOK PE3UCTOPA, TMOO CHHKAs TOK CpabaThIBAaHUS 3AIUTHI B
mpeaenax JTOTTYCTHMBIX 3HAYEHUH, OnpeAeIIEMbIX k03 dunmerTOM
4yBCTBUTEJIbHOCTH 3aIIIHT.

7.2.8 beictpoe otkmoueHne O33 mnpu  MCIOAB30OBAHHH HH3KOOMHOI'O
pesucTopa JaeT BO3MOXHOCTh BHIOOpa 3a3eMISIONIEr0 TpaHchopmaTopa u
pesucTopa I KpaTKoBpeMeHHO# pabotel B pexxume O33, B TeueHME KOTOPOH HE
JIOJDKHO — HaOMIOJAThCs — MPEBBINIEHHE WX  HOPMHPYEMBIX  TEMIEPATYPHBIX
HapamMmeTpos.

7.2.9 3ammra ot O33 ycraHaBiMBaeTCs HAa BCEX OTXOMALIMX KaGeIbHBIX
JIMHASAX C HMCHOJNB30BAHHEM PEJICHHON 3amUTHl HYJICBOM IOCIEI0BATENBHOCTH H
Tpancdopmaropos Toka Tuna TTHII u mudpossix Tepmuaaios mwid peie PT3-50,
PT3-51 (PT-40/2(6,10)) ¢ meficTBueM Ha OTKIIOYEHHE TUX MpUcoeauHeHuH. Ecnu
ka0eapHas JIMHASA COCTOUT M3 HECKOJIBKHX MAPAJUICIIbHO PAaOOTAOIIHX TpeX(asHbIX

WM Tpynn w3 Tpex omHodasHeix kabenei, To Tpancdopmaropsr Toka TTHII
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YCTaHaBIHBAIOT HA KaXJIOM Tpex(a3sHOM Kalelie WM HAa KaXIOH TPYINE U3 Tpex
oHo(asHbIx Kabesei.

7.2.10 Tok cpabateiBaHust 3amuThl mpucoeauHennit ot 033 Ics, A,
BBIYHCIIAIOT TI0 (hOPMYyITe

]c3:KH'K6'Km'Ica (7]2)
rae Ky — ko3 dummenT Haie)kHOCTH, TPHHAMACTCS paBHEIM 1,4

K5 — k0o dunment, yaursiBarommii OpOCOK EMKOCTHOTO TOKA, MPHHAMACTCS

g pene PT3-51 pasawsim 2 — 3, mis pene PT3-50 pasabsiv 3 — 4, s pene

PT-40 paBusiM 2, mis mudpoBeix TepmuHaIOB paBHbiM 1,1 (pm BpemeHn

cpabarbiBanust — 0,4 ¢ u Oonee) u 1,4 (mpu BpemeHu CpabaTEIBaHUSA —

00,2 ¢);

K.n — xo3dduipenT 3anaca, yudTHIBAIOIIMH YBEHYEHHE IJTHHBI

pacmpeeNUTeIbHOW JIMHAW, OTXOAAMEH OT IIHH pPaclpenesUTeNIbHOTO

nyHkta mpu cpabateiBanmu ABP B 3PY TpanHchopMaTopHO MOACTaHIINH.

[Ipu pacuere Toka cpabaThiBaHHUA 3AIMUTHI PACTIPEICITHTENBHBIX KaOenbHBIX

JMUHAN, THTAOMAXCA OT pacHpeAeNMTEIbHEX myHKTOB, OT 033 Ic3

K03(dunmeHT 3anaca IPHHUMAETCS PABHBIM 2, IS BCEX OCTABHBIX CIIyYacB

k03¢ durment 3amaca paseH 1

Ic — emxoctapiii Tok TTHII 3ammimaemoro npucoeaunenus mpu O33 Ha

ceximu 3PY — 6 u 10 kB.

7.2.11 [pu BO3HHKHOBEHHH pexxumMa JututensHoro O33 (manpumep, npu
oTKa3e B paboTe 3ammTH), 3aluTa HyseBod nocneaosarenbHoctd T3H nma OHIT ¢
BBIIEPIKKOM BPEMEHH JAEHCTBYET Ha OTKIIIOYCHAE CEKIIMOHHOTO BBIKITIOUATENS (€CIH
OH BKJIFOYCH) W BBIKITIOYATENA BBOJA ¢ 3anpeToM ABP CEeKIMOHHOrO BRIKITIOUATEINS.
Ipu 5TOM BBIJIEPIKKA BPEMEHH HA OTKITIOYCHHE CEKIIMOHHOTO BBIKITIOYATEIST IOJDKHA
ObiTh HA CTyNEHb BPEMEHH HIDKE BBIJICPKKH BPEMEHH Ha OTKJIIOYEHHE
BBIKJTFOUATEITS BBOJA.

7.2.12 Ha ¢upepax nuranaus T3H wiu OHIIL, noaxmoyeraoro k nmmHaM

3PV, sammra ot O33 ciry:KuT Ui Pe3epBUPOBAHNS HECPAOATHIBAHUS BHIKIIIOYATEIIS
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BBOJA MpH €ro OTka3e B pabore B pexume murtensHoro O33, a Takoke Ui
NpPeAOTBPAIIEHAA IIUTEIBHOr0 mporekaHus Toka O33 B HETEPMOCTOWKOM
3a3eMIIAIOIIEM PE3UCTOPE.

7.2.13 IIpn HagWuuKM BO3MOXHOCTH TIEPEBOJA PACHPEACITMTEIHLHOTO
IyHKTAa WA B PEMOHTHBIX CXEMaX HA MHTAHHE OT MHUTAIOIMCH JIMHAA TTOCTAHIINH,
pabotaromieli B pexxuMe H30JMPOBAHHON WITH KOMIICHCHPOBAHHOW HEHTpayv, JUIs
nokam3anuy O33 B paboTe MOMKHO ObITH OCTABICHO CYILIECTBYIOIIEE YCTPOMCTBO
CHTHAIM3AIMH ONHO(A3HBIX 3aMBIKAHHI HA 3EMJTIO.

7.3 3azemutenne HeiiTpaan cetr 6 n 10 kB uepes ayroracsmmii peakTop

7.3.1 3asemnienne HeidTpanu ceTH depe3 JI'P mpuBOAMT K KOMIICHCAITAH
€MKOCTHBIX TOKOB B MCCTC 3aMbIKaHWUA W K CHHXKCHHIO BCIIMYUH JIYTOBBIX
nmepeHanpspkeHnid. OmHAKO OCTaeTcd OMACHOCTh BO3HUKHOBCHHS — OONBIIMX
KPaTHOCTEH MEpeHAnpsKEHUH TP HETOYHOM HACTPOMKE AYroracAilero PeakTopa,
BO3HUKHOBEHHS] PE30HAHCHBIX MEPEHANPSDIKEHUH, a TAKKe MEPEHANPSIKSHHN TNPH
HETIOTHO()a3HBIX PEXKIMaX.

7.3.2 Bri6op momuocta AP ocyiiecTBiseTcs M0 METOAUKE, H3TOXKEHHOMH B
[6].

7.3.3 Tlpu  pe3oHAHCHOM  3a3eMJICHHH  HEHTpaium CeTH  JIyrOBHIC
HepeHaNpsHKeHHs Ha HEMOBPEXIEHHBIX (asax He mnpesbmator 2.4-Uy (mpu
HAMpPSOKCHAHM HOBTOPHBIX NPOOOEB MEHBIIIEM HIIH PaBHOM (ha3HOMY).

7.3.4 Ilpn HetouHo# Hactpolike J['P mpoliecc BhIpaBHUBAHMSA HANPSKCHHMA
$a3z mocne moracaHWs MYyrM HOCHT XapakTep OueHMiA, dYacToTa KOTOPHIX
OMpEeNeNieTCss  CTEMEHbIO  PAcCTPOHMKUM  KOMIEHCAMH W JOOPOTHOCTHIO
konebarempHOTO KOHTypa. Ilpu TouHOM Hactpoiike JII'P wunu  HeGombmmoi
MEPEKOMIICHCAIMH, PACCTPOMKA W BOSHHKHOBeHHE OreHui mpu 033 BO3MOXHBI IPH
OTKITIOYCHHH TPHCOCAWHECHUA ¢ OONBIIHM €MKOCTHBIM TOKOM TOIIUTKH.
OnacHoCTh OMEHHIT COCTOHT B TOM, YTO TIOBTOPHBIE MPOOOM MOTYT MPOHU3OHTH IIpH
HamnpsDKCHWH, ONH3KOM K  MaKCHMyMy, UYTO  BBI3HIBACT  3HAYMTEIIBHBIC

TIEPCHANTPSHKEHNS Ha 3[J0POBBIX (hazax.
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7.3.5 Tlpu paccrpoiike kommeHcarmu OT 15% mo 30 % myroBeie
nepeHanpsxeHusa pocturaor (2,8+3,0)Uy, 4TO € TOUKM 3PEHMA OrPaHHIEHHS
nepeHanpsbkeHnit nemaet npuMenenune [P HeadheKTHBHEIM.

7.3.6 YcrpoiictBa peneiiHoii 3amurel o1 033, OCHOBAHHBIE HA TOKOBOM
OpUHOUNE, HEe (YHKIMOHHPYIOT B YCIAOBHSX TIONHON KOMIICHCAITMH TOKa
onHodasHoro 3aMbikanus Ha 3emyi0. Jist paGoTel HanboIee MACCOBBIX YCTPOMCTB
peneiinoii 3amuThl HeoOxoauMo, uToOsl Tok O33 Obl1 OOJbLIE TOKA CpadaThIBAaHHS
3auThl Ic3, mo3ToMy cetd ¢ JII'P wacto 3KCIUIyaTHPYIOT ¢ MEPEKOMIICHCAIUeH
emkoctHoro Toka O33. B sToM cinyyae jis oOecnedeHHs CENIEKTHBHOM palOThI
3am|Thl 0T O33 TOMKHO BHITIOJHATHCS YCIIOBHE

L=1,-1,>1I., (7.13)
TO eCTh TOK 3aMbIKaHHA JO/DKeH ObiTh OoNbIme TOKa cpabaTeiBaHus
3ammrel. OUeBHAHO, YTO B TakoM ciydae dddexruBHocTs npumenenus JI'P
CYIIIECTBEHHO CHHMIKACTCSL.

7.3.7 AI'P nenecoobpa3Ho NPHUMEHATE C ABTOMAaTHYECKOW HACTPOHKOH
KOMITeHCarmu., ABTOMAaTHYECKas HACTPOMKa peakropa mo3BoJiieT CHU3HTE Tok 033
JIO 3HAYEHWI, OIpPEAEsieMbIX TOYHOCTBIO pPabOThl ABTOMATHKH H TIPHHATOIl
CTENCHBIO OTCTPOMKM OT pe30HaHCa B HOpMaidbHOM pexume. IloaxmoucHme
PEaKTOPOB ¢ aBTOMATHUESCKON HACTPOMKOM CTETICHH KOMIICHCAIIMU TIPHMEHACTCS B
cXeMax, MOIYCKArOIMX UTHTEITBHOS CYUISCTBOBAHHWE PEXMMa C HEYCTPAHEHHBIM
033.

7.4 KomOnanpoBanHoe 3a3emiieHHe HeliTpaiu cetn 6 u 10 kB

7.4.1 3HaueHWe CONMPOTHMBICHHUS 3a3eMJIAIOINErO PE3UCTOPA Ry, Owm,
TIO3BOJIAIOIETO YCTPAHUTH OMEHUS, BRIOUPAIOT MCXO/IS M3 COOTHOIIEHHS

R, =U,/AI, (7.14)
rae Al — TOK pacCTpOMKH KOMIEHCAHOHHOTO PEakTopa, A.
Ompenenennoe no dopmye (7.14) 3HaueHre CONPOTHBICHAI PE3UCTOPA Ry,

TIOAKIIOUEHHOTO mapaienbao JI['P, mpUBOAWNT K TONHOMY YCTpaHEHHMIO OWCHWIf
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TOCJIe TTOTACAHMS YTH W K CHIDKCHHIO TICPECHANPSKEHHI MPH MOBTOPHBIX MPOOOSIX
70 ypoBHA Upu®2,4-Ug yae. ONHAKO, Yallle BCETO, MOIHOCTH TaKOI'0 PE3UCTOPa
SIBISICTCA N30BITOTHOIA.

YTOouHEHNE 3HAYEHHUS CONPOTHBICHUS PE3UCTOPA, MO3BOJSIOINETO CHHU3HMTH
MEPEHANPSHKEHUA A0 33JaHHON BEJIMYMHBI, OCYLLECTBIIAETCA PACUCTHBIM TMYTEM C
YIETOM BCEX BIMSIOMIX (DAaKTOPOB IO CIICIMATM3UPOBAHHBIM porpaMMam. B atom
Cllyyae @apaMeTpbl PE3UCTOPA PACCUMTHIBAIOT HCXOAA W3 HEOOXOIMMOCTH
obecrncucHHS:

— OrpaHuyeHus nepeHanpspkeHui B pexxume 033 no 3apannoi BemarHb Ky,

— OrPaHUYCHUS HANPSHKEHWH, BO3HUKAIONIMX HA HEHTpaJd B HOPMAJbHOM
PEXHME 3a CHCT HECHMMETPHH TTAPaMETPOB CXEMBI;

— YBEJIMYEHUS AKTUBHOM COCTAB/LIOLICH TOKAa 3aMbIKaHUs HA 3€MJIIO 0
TpeOyeMoro YpoBHS, ¢ MPOBEPKOH BO3MOXKHOCTH CEJICKTHBHOM PabOTHI 3aIIHT HA
TOKOBOM NPHHIUIIE,

— UCKITFOUSHHA OMACHBIX ()epPOPE30HAHCHBIX SBJICHHIA.

7.4.2 Tlpun mogxmoveHnn mnapauienbHo J[['P BBICOKOOMHOTO pe3ucropa ¢
COTTPOTUBIICHUEM

R, =(15.20)-U, /Al (7.15)
MaKCHMAJIbHBIE NEPEHAMPIKEHHISA HE IPEBBINAIOT YPOBHA Uyae®2.6-Up ware-

7.4.3 ns obecneueHus pabotel cetu npu Hammuud O33 ¢ BO3MOKHOCTBHIO
OCYIIECTBICHUS TIPH HEOOXOIMMOCTH HEMEIICHHOTO CENEKTHBHOTO OTKJIIOUCHHS
MOBPEXKICHHOT0 [PUCOEIUHEHUS (IPH OTCYTCTBHM CAMOTALIEHHS JyTH) MOXET
ObITb UCIONB30BAH PETYIUPYEMBI AYroracsiliuid peakTop ¢ BCTPOCHHBIM
LIYHTHPYIOIIUM HU3KOOMHBIM pe3rcTopoM (pucynok 7.2). Jlns noucka mecra 033
H ero OTKIoueHWs mryHTHpyrommii pesuctop (IIIP) moakmrogaercs depes
CTeMMAIbHBIH KOHTAKTOpP BO BTOPHYHYIO CHJIOBYIO OOMOTKY PEryJHpyeMoro

Jyroracsiiero peakropa.
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$HMN

PucyHok 7.2 — CxeMa NOAKITIOUEHHS PETYJIHPYEMOTO AYTOTACAIIET0 PEAKTOpa ¢
LIYHTHPYIOIIHM PE3UCTOPOM
[P mosmkeH GBITH PacCUMTAH HAa KPAaTKOBPEMEHHOE MMPOTEKAHNE PACUETHOrO
TOKa U HE NMpeAHA3HAYEH M1 JTATEIHHOW PabOTH MOA HampsukeHueM. B pexmme
033 mpu BrmoueHun konTakTopa 1P co3maeT akTUBHBIA TOK Iz, A B MecTe

TIOBPEXKCHHMS, BBIYHCIIAEMBIH IO popmyiie

U, 1
I.~1 :—H-—, ’
e (7.16)

rae Uy — nuHelHOe HampsibKeHue ceTH, B;
Ry — conportusnenue [11P, Owm;
K - ko3dduument tpanchopmaruu, PaBHBIM OTHOLICHHIO YHCIA BHTKOB

JI'P k uncity BUTKOB €r0 BTOPHIHON CHIOBOH OOMOTKH.
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7.5 PexomeHayeMble pe:KHMBbI 3a3eMJICHHE HEUTPAJIU ceTeil
HanpsikeHueMm 6 u 10 kB

7.5.1 Ha BeIOOp BapuaHTa pekMMa 3a3€MJICHUS HEHTpalM CETH BJIMAIOT
ceayIonme e€ XapaKTePUCTHKH:
— BEJIMYMHA TOKAa 0AHO(PA3HOTO 3aMbIKAHHUA HA 3eMITIO /¢, A, KOTOPBI MOXET
OBITh BBIUUCIIEH 1O (hOPMYJIe
I.=3-Uyy-0-C-1, (7.17)

rae Uy — TMHEWHOE HANpPsKEHHE ceTw, B;
@ — KpYroBas 4acToTa, paj/c;
(C — moroHHas eMKOCTh «a3a-3emMJisD» KaOenbHOH WM BO3IYIIHOW JIMHUH,
D/kMm;
[ — cymMmMapHas JulMHA JIMHUH, KM.
— HIIEKTPHUYECKAs MPOYHOCTh U3OJIALMH 1EKTPOOOOPYIOBAHNS;

— BO3MOXKHOCTb ~ OCYILECTBJICHHA  OTKIIIOYEHHS  NPUCOCAWHEHUS ¢
omHo(a3HBIM  3aMBIKAaHMEM  Ha  3eMill0  (PEe3epBHUPYEMOCTh  HArpy3Kd
TIPACOCTUHECHHTH ),

— BO3MO)KHOCTh OPraHW3alliM CEJICKTHBHON 3aIIMTBl OT OAHO(A3HOTO
3aMBIKaHHA Ha 3eMJTIO;

— 3JIEKTPO0E30IIaCHOCTh;

— HAJMYUE ABHO BBIBEICHHON HEUTPAJIA CCTH.

PexoMmeHnnyemble BapuaHTBl PEXHMMA 3a3€MIIEHUS HEHUTpad CeTH B
3aBUCUMOCTH OT NpUHIMNA AeicTBUA 3amwuTel oT O33 W BEIMYHHBI TOKa
01HO(A3HOTO 3aMBIKaHUS HA 3EMJTIO TIPEICTABICHBI B CBOAHOM Tabmume 7.1.

7.5.2 Jlns cexkuuid mWH TOACTAHIIMM ¢ HArpy3KO#, OTKIIIOUCHHE KOTOPOH B
pexnme O33 HeaomycTUMO (MTPH €MKOCTHOM TOKE 3aMbIKaHWS Ha 3eMITIO B
npenenax 5-10 A), orpaHuueHue MAYTOBBIX MEPEHANPSIKEHUH OCYIIECTBIISICTCS
MOJAKIIIOUYEHHEM K HEHTpaju CeTH BBICOKOOMHOTO PE3UCTOPa, COMPOTHBIICHHE
KOTOpOro onpenesstot no dopmyne (7.2). Pesuctop JOKEH UMETh MCIOTHEHHE,
MO3BOJIAOIIEE JJIUTENbHYIO SKCIuTyaTanvio B pekume 033, Ilpu stom mouck u

OTKITIOYCHUE TOBPCIKACHHOIO y4dYaCTKa C 033 BHIIOJHIETCA OKCINTyaTalluOHHBIM
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NEPCOHAIIOM. Cne;[yer HNPOBEPHUTL BO3MOXKHOCTh HCIIOJIb30BAHWA aKTUBHOI'O TOKa,

CO31aBacMOro pe3uCToOpoM, I ONPEACTICHHUA MOBPEKIACHHOIO MPUCOCAUHECHHUA C

JercTBUEM Ha CUTHAJI.

Ta6smua 7.1 — Bei6op pexkuma 3azemyieHus Heltpanu ceteii 6 u 10 kB

3nauenne | XapaKTepUCTHKA
Ic CeTH

PexoMeHAyeMblii peXXHUM 3a3€MJICHUs] HENTPaIH CETH

IpH ACHCTBUM PEICHHOM
3aLIUThI HA CUTHAJ
(be3 oTkrOUeHUs MPHCOENUHEHNUS]
c 033)

MpH OEUCTBUU
peneiiHo 3amuTh Ha
OTKJIOYCHHE
npucoeaunenus ¢ 033

5. 10A

10..20 A
KabenbHbIe
pachpeneuTeNbHbIE
cetn 6 u 10 xB

BricokooMHOE
HeWTpanu cetu Ip~ic,

3a3CMJICHHC

Tounas komneHcanus toka 033
HAaCTPauBaeMbIM  OYroracsIliuM
PEaKTOpOM €  BO3MOXKHOCTBIO
ABTOMATHYECKOIoO IOAKIHOYCHUA
MapaJuIeNbHO peaxTopy
HH3KOOMHOI'O PE3UCTOpA.

B cnydae wucnonp3osanus [I'P
0e3 aBTOMATHYECKOH HACTPOHKH
HapajJienbHO peaxkTopy
YCTaHaBJIMBAETCA BBICOKOOMHBII
PE3UCTOP.

Tounast xommeHncanuss Toka 033

3asemyieHne HeWTpasiH
CeTH Yepe3 Pe3HcTop C
TOKOM, JOCTaTOYHBIM
st obecrieyeHns
CeJIEKTUBHOTO
OTKJIIOYEHHUS
TpeOyemasi BenmuuuHa
TOKa pe3ucropa
OMpeneNnseTcs THIIOM
HCTOJIb3YEMbIX  3ALIKT

033.

HacTpauBaembiM  ayroracsmum | oT 033.
pPEaKTopoM €  BO3MOXKHOCTBIO
ABTOMATHUYECKOTO  MOAKIIOYEHHS
HapajuiebHO peakTopy

HH3KOOMHOI'O PE3UCTOpa.

Bornee
20-30 A

7.5.3 Ilpu eMKOCTHOM TOKE 3aMbIKaHWs Ha 3emino B mpeaenax 10-20 A B
cetu 10 kB u 10-30 A B cetu 6 kB, I1YD [1] npu Tokax O33, npessimaromux 20 A
B cetu 10 kB, u 30 A B ceTu 6 kB, H0/KHA IPUMEHATHCS KOMITICHCAITUST EMKOCTHOTO
TOKA 3aMBIKaHH Ha 3€MIIIO. B Takux cxeMmax JIOJDKHBI OBITh TIPETyCMOTPEHBI MEPHI
[0 OrpPaHUYEHUIO IYTOBBIX TMEPSHANPSIKEHUH B YCIOBHIX TOAKIIOYCHHAS K
HEWUTpaJIM TyTrOracAIAX PeaKTOpOB.

7.5.4 Uckmouenue nepenanpsbkeHuid B cetd ¢ JII'P npu ero paccrpoiike,
npeBblmaromed 15 %, U co3gaHue ycnoBuil JUisi NCHCTBUSL PENEHHOW 3auIMThl Ha
curHaa (0e3 CeNEeKTUBHOTO OTKIOYeHHs npucoeauaenus ¢ O33) ¢ mociemyonmm

IUTaHOBBIM OTKIIIOUeHHEM O33 ocymiecTBiseTcs NOAKINIOYCHHEM mapauienbao JII'P
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pE3NCTOpa C COMPOTHBJICHHEM, OMNpPEHCISIEMBIM HCXOAS W3 MaKCHMAJIBHOTO
0’KMAAEMOro 3HaueHus Toka Hebamanca Al o ¢opmyne (7.15).

7.5.5 Tlpu ycTaHOBKE aBTOMATHUYCCKH HACTPAWBACMOTO JIyroracsimero
peakTopa JIOIKHA OBITH MPEIyCMOTPEHA BO3MOXKHOCTD MO KITIOYCHHS TAPALICIBHO
peaKkTopy HHU3KOOMHOIO pe3ucTopa. Takke MOXeT ObiThb  HCIHOJIb30BaH
perynupyeMbli  Oyroracsimuid  peakTop C  BCTPOCHHBIM  NIYHTHPYIOTTHM
HU3KOBOJIbTHBIM PE3HCTOPOM.

7.5.6 B cxemax pacnpeenHUTEIIGHBIX TOACTAHIIAM T PeaTH3alii AeHCTBHS
pesnieitHol 3ammTel Ha OTKMouYeHne npucoeauneHus ¢ 033 JOIKHO MPUMEHATHCS
3a3emiieHue Hefitpamu cereit 6 mw 10 kB dWepe3 pesmcTop ¢ CONMPOTHUBIICHHEM,

BEIOpaHHEIM 110 opmyite (7.7).

8 KaGenbHble pacnpeaeuTesbabie cetu 35 kB

8.1 O0uIHe mos10KeHHst

8.1.1 JIna orpaHuWYeHHs TEPCHANPSIKCHWH, JIOKATM3AIMH  Pa3BUTHA
TIOBPEXKICHNH, IOBBIIIEHUA 3I€KTPOOE30MaCHOCTH M HANEKHOCTH 3KCIUTyaTalUH
obopynoBanus B ceTsax 35 kB crieayeT NpUMEHSTS:

a) JyroracsAlllie PeakTopbl IUTYH)KEPHOTO THIA C ABTOMATHYCCKUMH
PEryJIATOpaMH HACTPOHKH KOMIICHCAUMH Ha TPUHLKNE KOHTPOJIA MapameTpoB
KOHTYpa HYJICBOH IOCIIEIOBATEIILHOCTH (npu HEOOXOMMMOCTH KOMIICHCALIUH
€MKOCTHOTO TOKa corjacHo TpeboBanmaM [1YD wu IIT3). Llemecoobpazno
MPUMEHEHHE KOMOMHHPOBAHHOTO 3a3¢MJICHHS HelTpanu (C  HH3KOOMHBIM
TIOJTKJTIOYAaEMbIM PE3UCTOPOM HJIH BHICOKOOMHBIM HEOTKITFOUAEMBIM ),

0) pe3ucTHBHOEC HH3KOOMHOE (TIyXO€) 3a3eMJICHHE HeWTpamu TMpH
HEMEUICHHOM OTKITIOYEHHH TIPHCOSAMHCHHSA C 0MHO(A3HBIM OBPEKICHHEM.

8.1.2 TlpumeHeHre pe3UCTHBHOTO (TIYXOTO) 3a3eMJICHHS HEHTpald CeTH
35 kB:

a) CHWKAET MEPEHANpPSHKEHHMs HA 3J0pOBBIX (pazax M YBEIMUMBAET CPOK

CTy kOBl M30JIANH KaOeTbHBIX CETeiH;
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6) WCKIFOYaeT Pa3BUTHE aBAPHii C MHOTOMECTHBIMH TTOBPEXKICHHUAMH,

B) IIOJABJIAET PE30OHAHCHBIE U (PEPPOPE3OHAHCHBIE SIBIECHHS;

I) TO3BOJSICT PpENCHHOW  3alMTe CENeKTHBHO M € JIOCTATOYHOM
YyBCTBUTEIGHOCTHIO  ONPEJNESNUTh W OTKIOYMTh (Guaep ¢ oaHO(a3HBIM
TTOBPEXICHUECM;

n) mossomser mpuMeHaTs OIIH g orpaHMYeHHS KOMMYTAllHOHHBIX
nepeHanpsukeHuit ¢ 6ornee rmy0OKUM YPOBHEM UX OTPAHUYEHUA.

8.1.3 Hu3kooMHOE pPE3NUCTHBHOC 3a3cMIICHHE HEHTpalli MPHUMEHSAETCA B
Cllydasix, Koria oHo(azHoe NOBPEXACHHE JJOJDKHO OBITh CENEKTHBHO OTKITIOYEHO B
TCUCHHE MHUHHMATBHO BO3MOKHOTO BpeMeHH. [Ipu 3TOM CyMMapHBIi TOK B IEHH
HeHTpanu JO/mKeH OBITh JOCTATOYHBIM I Pa0OTHl pPENeHHOM 3aImUTHl Ha
oTkioueHHe Quaepa ¢ onHoda3HbBIM MOBPEXIcHHEM. BeJlHunHa CONPOTHBIICHHS
HU3KOOMHOTO PE3HUCTOpa MJOJDKHA OBITH JOCTaTOYHOM  Jyis obecnieueHus
CENEKTUBHOTO CPabaThIBaHUA PEICHHON 3amuTHl NPH OAHO(A3HOM MMOBPEKACHHH
Ha 3aIIUITAEMOM IIPHCOCTMHCHIAH.

8.1.4 Hu3kooMHOE PE3UCTHBHOE 3a3eMJICHHE HeliTpanmu (TyIyXoe 3a3eMiieHHe
HelTpany) XapaKTEpU3YeTCs CHHKCHHUCM YPOBHS TiepeHanpshkeHuit B cetn 1o (1,0-
2,2y Up u 3dpdexTuBHOMN 3a11nTON OT 0AHO(]AZHBIX MOBPEKICHHIA.

8.1.5 Boibop KONMHYeCTBAa PE3NCTOPOB  OCYLICCTBIIACTCA HA  JTame
MPOSKTHPOBAHWSA, UCXOJ W3 00Iero mpaswia: B HeliTpanb cetn 35 kB kaxmoit
CEKIMH IIHH, KOTOpas XOTA OBl B OJXHOM W3 PEXHUMOB PabOTHI MOXET JIUTEIIBHO
SKCILTyaTHPOBATHECA CAMOCTOSTEITFHO (0€3 CBA3M ¢ HHBIMH CEKIUAMH IIHH), JOJKEH
OBITh YCTAHOBJIEH COOCTBEHHBIH PE3UCTOP.

816 B cerm, rThae ocymecTBISeTCS KOMOWHHPOBAHHOE 3a3eMIICHHE
HEATpanH, 3a CUET CHIDKCHHS AOOPOTHOCTH KOHTYpa MAOMYCKAECTCA MIUTEIBHOE
CYIIECTBOBAHAE CMEIICHUS HEHTPAIH C YPOBHEM, OrPAHWYCHHBIM 10 3HAUYCHWH HE
6onee 5% ot Up.

8.1.7 I'nyxoe 3a3emieHue HeiTpamu B cetH 35 kB Hambonee npoctoil u

HaJCXKHBIA CIOCO0 00ecmedeHnss CaMoOr0 HH3KOrO YPOBHS MEPEHANPSHKCHWH Ha
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H30/IAHH 000PYIOBAHMS 3TOW CETH Y HA/ISKHON M CEJIEKTHBHOM paboThI peneiiHbIX
3aIIuT.

8.2 Bp10op conpoTHBIIeHHs] PE3HCTOPA MPH HH3KOOMHOM 3a3eMJICHHS
HelTpaam

8.2.1 HuskooMHOE  pE3UCTHBHOC  3a3¢MJICHHE  HEHTpamH  ClieAyeT
HCNOJB30BaTh  BO  BCEX  CHOydYasX, KOrAa  BO3MOXKHO  oOecreunTh
OrrcTponecTByommid BBoz pesepsa (BABP) mis nutanus otkimoyenHoro npu 033
obopynosanui. Bpems BABP mo cropome 35 kB, kak mpaBmio, HE IO/DKHO
npessimats 100 mc.

8.2.2 I'maBHOW LENbIO HU3KOOMHOTO DPE3HCTHBHOTO 3a3€MJICHHS HEHTpanu
CeTH SABIACTCA CO3JMAHME YCIOBHII IUiA OOpa3oBaHHSA B MeCTe TOBPEKICHHA
ycroitunBoi nyru u Obictpoe otkiroueHHe O33 peneiinoit 3ammtoii. [Ipu 3ToM
Takke obecreumBacTca TIyOOKOE OrpaHHMYEHWE IYTOBBIX M PE3OHAHCHBIX
TIEPEHANPSKEHAN.

8.2.3 ConpoTHBI€HHE PE3UCTOPA BHIOUPAIOT HAaHMEHBIINM, HCXOAS U3 ABYX
YCIJIOBHH:

1) obecmeuenue ycroiuuBoro ropenus xyru mpu O33, mpH KOTOPOM TOK

pe3ucTopa AoMKeH mpessimath eMkocTHOH Tok O33 B 2,5+4,0 paza

U,
I.>(25+40) I, >R, <—HM 8.1
3(25+40)-I. 3.1

2) obecreueHne CENEKTHBHOTO CpabaThIBAHMS MPOCTHIX TOKOBBIX 3AIMT HA
orkmioueHne O33, mpm  KOTOPOM TOK pE3UCTOpa JOJDKCH MPEBHIMATH
MaKCHMAJTbHBI TOK cpadarsiBaHhsA 3aIMHATH Ic3max OT O33 B COOTBETCTBHH C

BBIPAKCHHUEM !

UHOM
RN = \f > (82)
3](33max
rae Icamax — MAKCHMAaJIbHBIH TOK cpadaThiBaHHA peneiHoit 3amurhl oT O33.
Pesuctop, BEIOpaHHBINA W3 YCIIOBHA OOSCIIEUCHUA CENEKTHBHOCTH PENICHHOMN
saumtel 0T 033, kak mnpaBmiO, CO3MACT AKTHBHBIN TOK, CYINECTBCHHO

TMPEBHIIAIOIIMHA €MKOCTHOM.
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8.2.4 OcHOBHBIM KpWUTEpHEM BHIOOpAa HHW3KOOMHOTO PE3WCTOpa I
3a3¢MJICHUA HEWTpanum sBiieTca O0ecreueHHe CEeNEKTUBHOCTH P3WA Ha OCHOBe
MPOCTBIX ~HEHATPABJICHHBIX TOKOBBIX 3aIMT COTJIACHO BeipaxeHuro (8.2).
Brimonnenue storo yciosus obecmeunBaet yposenb Ky =1,0+2,2.

8.2.5 TIpm maneix Tokax O33 (mopsaaka 0,1-10 A) memecoobpa3so BeIGpATh
BEJIMUMHY HI3KOOMHOTO PE3UCTOpa Tak, YTOOH aKTUBHAS COCTABIIAIOIIAS TOKA ObLiIa
He MmeHee 40-50 A, T.K. UMEHHO TaKOW TOK TO3BOJIUT OOECTICUNTH IMEPEXOi OT
TIEPEMEeKAIOIIETOCA  XapakTepa TOpPeHHs MOyIM K YCTOWYMBOMY u  Oymer
JIOCTATOYHBIM LTS HAIEeKHOM paboTsl peneiiHoit 3ammutel o O33 ¢ aeiicTBueM Ha
OTKITIOYCHHUE TTOBPEKICHHOTO MPUCOCIMHCHUS.

8.2.6 Ilpm otkaze B pabote BRIKMOUarena mpucoeauHenus ¢ O33 B ceTH ¢
HU3KOOMHBIM  PE3HCTOPOM B HEUTpaqW MPeayCMaTpUBAacTCs  OTKITIOUCHUE
TpaHcdopMaTopa 3a3eMICHUA HEHTPAIH C PE3UCTOPOM.

8.2.7 Tepmmueckas CTOWKOCTP HHU3KOOMHOIO PE3HCTOPa OICHUBACTCS IO
JOMyCTUMOMY KPATKOBPEMEHHOMY TOKY /g jom M BPEMEHH €TO MPOTEKAHHA Ir Jor,

KOTOPBIC AOJIKHBI YAOBJICTBOPATDH YCIIOBUAM

U,
I > HOM ,
R_JIOLT \/§RN (83)
TR_non !capesepns HO HE MeHEE 5-10 ¢, 8.4)

THE Ic3pewps — BpeMs oTkmoueHHsa O33 pesepBHOH 3amurol, AeficTyromei Ha

BBOJHOM BBIKJIIOUATEND, C.

8.3 Cnoco6bl MOAKJIIOYEHHsI PE3UCTOPOB B HeliTpaasb cetu 35 kB. Buidop
TpaHcopMATOPOB 3a3eMJICHHS HeliTpaIn

8.3.1 Heitrpanu ceteit 35 kB 3a3eMiA0TCA depe3 PE3UCTOP Ha IMTAFOITHX
TIC. Pesucrtopsl s 3a3eMJICHHS HEWTpaJIM CETH YCTAaHABIMBAIOTCA Ha KaXaoi
cekIum ImuH 35 kB.

8.3.2 B xauecrse Tpanchopmatopos 3aszemieHus Hevtpamu (T3H) moxHO
UCIIONB30BaTh CHiioBbie Tpancdopmaropel YO/A-11 (pucynok 8.1a) win ¢uinbTpsl

HYJIEBOH IOCJIEI0BATSILHOCTH (pUCYHOK 8.10).
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T3H ®HN

Pucynox 8.1 — CxeMbl BKIIOUEHHsT PE3UCTOPOB B ceTH 35 kB: a) B HelTpanb
O0OMOTKH BBICOKOTO HANPSKEHHS CO CXEMOM coeauHenuns 00MoTok YO/A; 0) B
HeHTpaiTh GUITFTPa HYJICBOH MOCIICTIOBATEIIHEHOCTH

8.3.3 Ilpu moakIrOYEHHWH PE3UCTOPAa HEOOXOAUMO MPOH3BOAMUTH HPOBEPKY
TpancdopmaTopa 3a3eMiieHHs HEUTpPaIH HAa TEPMHUYECKYIO CTOMKOCTH B PEXKHME
033.

8.3.4 MourHoCTh CHCUHATBHOTO TPaHChOpMATOpa CO CXEMOM COeAMHEHUS

o6moTok YO/A-11 BeIOHpaeTcs O YCIOBHIO:
ST3H 2 —UIZIOM > KB-A
3k Ry
rie kugp=1,4+2,0 — pacuetHsli ko3¢ duLment neperpysku Tpanchopmaropa.

CR))

83.5 Ilpu Hamuuuu B KOHKPETHOM CeTH TpaHcoOpMaTopa CO CXEMOM
coeqnHeHuss 00MoToK YO/A-11 nomyckaeTcst BKIIOUCHHE PE3WCTOPA B HeMTpanb
OOMOTKH BBICIIErO HANPSDKEHHUS NPH YCIOBMU MPOBEPKH TEPMHUYECKOM CTOMKOCTH

Tpancdopmatopa B pesxkume O33 1o yCIoBHIO:

2 I 2
Tyon =4|(L1-Tyou ) ‘[?R) > (8.6)
rae Ir — Tok depes pesuctop B pexume 033, A;
Liow = ﬁiHOM — HoMHHAaNbHbIH Tok T3H, A.
) ~3 'UHOM
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8.3.6 Ilpu BEIOOpE B KauecTBe YCTPOHCTBA MWIA BeImeneHns HeiiTpamm OHII
ClieAyeT OPUEHTUPOBATHCSA HA CIEAYIOMIHE TTAPaMETPhI, HCXOIA U3 YCIOBU paboTH
¢unpTpoB B pexume 033:

— HauOoJNbIIas mpeanosiaracMas JUTHTENIbHOCTh coxpaneHmst pexuma O33 B
ceTu;

— MakKCHMaJIbHbIH TOK Harpy3ku ©HIT;

— HOMHHaJIBHBIN TOK Harpy3ku OHII, mpu AonycTHMOCTH €ro JJIUTENbHOM
pabotsl B pexxume O33.

8.3.7 MourHocTb TpaHcopMaTopa 3a3eMieH s HEUTPATK ONPEENIETC PU
yuete, uyTo no (azam odbmotku BH Tpanchopmaropa B peskume O33 mporekaror
OJUHAKOBBIE MO0 BEJIMYHHC TOKW, PAaBHEIC OJHOW TPEThEHl TOKA depe3 HEMTPab.
Moumisocts TpaHcOpMaTOpa M3 YCIOBHS €ro JuIMTeNbHOW paGotel mpu 033

onpeacIACTCA U3 CICAYIOIIECTO BRIPAKCHHA:

U T ppcg [ 2 2
Spaca-r :%: Py + Qv < Shom-1 - (87)

8.3.8 Ecnu Bpems O33 orpaHH4eHO, MOIIHOCTH TpaHC(HOPMATOpPa MOMKET
OBITH TIPHHATA MEHBIIEH C YyUETOM €ro HEeperpy3ku, HO BHIGOP MOIIHOCTH B TOM
ciydae OyleT 3aBUCETh OT IEPErpy30YHOM CHOCOGHOCTH KOHKPETHOTO THIIA

TpaHchopmaropa.
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Ipunaosxenne A
(cripaBOYHOE)

PexoMeHmanmu no HACTPOITKE YCTPOIICTB peJieiiHoii 3aIMUThI H ABTOMATHKH OT
033 B cernx 6-35 kB

A.1 O6ue TpedoBaHHUs K peJieiiHO# 3a1UTe 0T 3aMBIKAHHIT HA 3eMJII0

A.1.1 3ammra ot O33 B ceTH OpraHu3yeTcsi Ha BCEX MPUCOESTUHEHUAX CEKIIHMMA
6-35kB. VYcraHnaBnuBaeTcs ~ MakCMMallbHas ~— TOKOBas  3alllWTa  HYJEBOM
nociegoBarensHocT (HIT) ¢ nelicTBueM Ha OTKIIOYEHHE NPHCOCOUHECHHM MpPH
HU3KOOMHOM PE3MCTUBHOM 3a3€MJICHMM HEHTpajM W C AEHCTBHEM HAa CHTHAJ MPH
BBICOKOOMHOM PE3MCTHBHOM 3a3EMJICHUH HEUTPAJIH.

A.12Tlpu  HM3KOOMHOM  PE3UCTHBHOM  3a3€MJIEHHH  JIOCTATOYHOM
CEJIEKTUBHOCTH MOXXHO JOOWTHCS, MCHOJB3Yys MpOCTeiiiie TokoBbie 3amutbl HIT
WJIN HampaBJIeHHbIE 3amuThl oT O33.

A.1.3 Ilpy HU3KOOMHOM PE3NCTHBHOM 3a3eMJICHHH pelieiiHas 3ammuTa ot 033
JIOJ)KHA YCTAHABIMBATHCA HA BCEX MPUCOCTUHCHUSAX C NCHCTBHEM HA OTKIIOYCHHC
9THX TnpucoennHeHuit. Ecnu kabenbHas JWHUS COCTOMT M3  HECKOJIBKHX
napayiensHeix kademed, To TTHIT ycranapmmBaioTcs Ha KaxkaoMm Kabene, a WX
BTOPUYHBIE OOMOTKH COSAUHSIOTCS MAPAJLIEITBHO.

A.1.4 Tlpn oTka3e 3amUT MO OTKIIOYCHHIO TOBPEKIEHHOTO TMPHUCOSTHMHCHUS
JOJDKHO OBITH BBITIOJIHEHO Pe3epBHOC jciicTBre 3ammT oT O33 MO OTKIIIOUCHHUIO
CeKIuM (BBOMA), K KOTOPOM IPHCOEAMHEHO IMOBPEXIEHHOS MPUCOSIUHEHHUE, C
LENbI0 3aIlUTHl HU3KOOMHOTO pE3HCTOpPAa OT TEPMHUYCSCKOrO IMOBPEKACHUSA U
MpeoTBpaIIeHIIO PaboTrl cetr B pexkume O33 ¢ OONBLIMM TOKOM IIOBPEIKIACHHS.
ITpu 3TOM momxeH OBITH BEINONHEH 3anpeT ABP.

A.1.5 TIpu O33 HEMOCPEACTBEHHO HA CEKIHH IMUH, K KOTOPOH IOKITIOUECH
HU3KOOMHBIH PE3UCTOp, 3alHTa AOJDKHA OTKIIOYATH CEKIHIO (BBOM) C 3alpPETOM

ABP.
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A.1.6 CenexrturocTs 3ammT HII mprcoenAMHEHHUH ompenensercs TeM, 4To
akThBHas coctaBisomas Toka O33 oT pe3ucTopa B HEHTpau MPOTEKAET TONBKO
gepe3 MNOBPEXKIEHHOE TIpHCOeAWHEHHMe. Uepes OCTalbHBIE MPUCOSIUHEHMSA
MPOTEKAET TOJIBKO COOCTBEHHBIH EMKOCTHBIH TOK HYJIEBOH MOC/IEA0BATEBHOCTH, OT
KOTOPOTO 3aIUTa JOJDKHA OBITh HAAEKHO OTCTPOCHA.

A.1.7 Cornacosanme 3amuT pasusix noacradiuii u PII npuneratomeit cetu
HEOOXOAMMO MPOHM3BOAWTh MYTEM VCTAHOBKH PAa3HBIX BBIACPIKEK BpPEMEHH
cpabarbIBaHUS C IHAroM CEJICKTHBHOCTH, €CIM 3TO JOIMYCTUMO MO YCIOBHAM
3NMEeKTPOOE30MaCHOCTH, IPH STOM MAaKCHMaJIbHAS BBLAECPIKKA BPEMEHH AOKHA OBITH
y 3amuT 0T O33 nuratomei T1C.

A.1.8 Tlyck 3ammT OT 3aMBIKQHWH HA 3€MIII0 PEKOMEHAYETCA OCYILECTBIATH
M0 HAMPSHKCHUIO HYJIEBOH NOCIENOBATENIbHOCTH € YCTaBKOH pene He MeHee 10 B
(pexomerayemoe 3Haderue — 30 B). IIpm mammamm JI'P B cetn ycraBka pene mo
30U, momxHa cocTaBiIATh HEe MeHee 15 B.

A.1.9 Tlpumenenne AIIB Ha kabenbHBIX THHKAX 6-35 KB mocne oTKmoYeHIA
033 creayer HCKIIOUUTD MO IIPUYKHE BO3MOXHOTO nepexoaa 033 B mexxaydasHbie
KOpOTKHe 3aMbIKaHuA. Beibop Bapuanta ATIB (omHOKpaTHOE, IByKpPaTHOE, OTKA3 OT
AIIB) na xabempHbIX THHHAX 6-20 KB ocymecTsiseTcs Ui KOHKPETHOH ceTH 1o
pe3ysibTaTaM aHajdM3a KOJIMYecTBA YCIEIIHBIX M HeycmeimrHeix AIIB B Texymux
YCIIOBHSX SKCIUTyaTaI[UH CETH.

A.1.10 B zaBucmmoctH OT psiga (akTopoB, B UHCIIE KOTOPBIX PEKHM
3a3eMJICHHS HEUTpaH, cXeMa CeTH, COOTHOILISHHE TOKOB, TpeOoBaHuI k P3mA u
1p., BHIOUPAETCs THUIT YCTAaHABIIMBASMOM HA OTXOIAIIEM NIPUCOSANHEHIH 3AILHTHI.

A.1.11 Ha mpaktuke yame Bcero 3ammra or O33 opraHusyercs Ha 0Oaze
HMHIVBUIYaTbHOTO TEPMUHAJA 3aILMTHl OTXO/UIIIEr0 IPUCOSIVHEHHA, B KOTOPOM
MPEAyCMOTPEHA COOTBETCTBYIOMmAS MYHKIHS M BXxOx Wi mogkmoueHus TTHII u
HaInpsDKEHUs HyJeBoi nocienosarenbHocT TH.

A.1.12 Kaxxgas w3 CeKIMii, MHTAIOIIAX IOPYTHEe CEKIHUU HUXKHErO YPOBHS,

obecmeunBacT 3aMTE IIIHH TIOJICTAHITUM OT 3aMBIKAaHUHM Ha 3CMJIIO, a4 TAaKKE BCCX
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IIPUCOCAMHEHNH, HA KOTOPBIX HE YCTAaHOBJICHA 3alllUTa OT 3aMBIKAHUHA Ha 3EMITIO.
Jna  ronoBHO#t  muTaromedl  CeKUMH — pe3epBHpPOBaHHE  00eCHeYMBACTCSA
HECEJICKTUBHOH  3alUTOH 10  MaKCHMaJAbHOMY  HANPSDKEHWIO — HYJEBOM
IIOCJIEIOBATEIBHOCTH, BBIICPKKA BPEMEHH KOTOPOH yCTaHABIMBACTCA HA CTYIICHb
CEJIEKTUBHOCTH OOMblIE, IO OTHOIIEeHHIO K 3amutaM oT O33 cekumil HHXHEero
YPOBHSL.

A.1.13 locrarounocts BbiOpaHHbix 3amur ot 033 npoeepsercs
CONPOBOXKIAETCS pPACYEeTOM YCTaBOK, OIPEACIICHHEM BBIIEPKEK BPEMEHH U
NPOBEPKO# YyBCTBUTEIFHOCTH 3AIIUT ¢ GOPMHPOBAHMEM KAPThI CEIIEKTUBHOCTH.

A.1.14 Pacuer TokoB 11 BBIOOpa ycTaBOK 3amuT oT O33 Mpon3BOANTCA IS
MeTaIIHIEeCKUX 3aMblkaHui. Bri6op ycraBok 3ammut or O33 ocymecTsisfercs B
COOTBETCTBMM € DPEKOMEHAAUMAMH M3TOTOBUTENI U pa3paboTyMKa yCTPOHCTBA
3aIUTH B ¢ METOAUKO}! BBIOOpA yCTAaBOK 3aIIUT, IpUBEACHAOHN B [Ipmnoskenn B.

A.1.15 KosdummeHt uyBCTBUTEIBHOCTH OMPEACISICTCS Il MEHUMAJIBHOTO
TOKa METAJUIMYECKOTO 3aMBIKaHUA M JOIDKEH COCTABIIATH ky > 1,5.

Ilpn HeoOXOmMMOCTH YyuYe€Ta MEPEXOAHOTO CONPOTHBICHHA B KaOeNbHBIX
CETAX ¢ PE3UCTHUBHBIM 3a3€MJICHHEM HEHTPAIH B MECTE MOBPEKACHH MEPEXOAHOE

COIIPOTHBIICHHE (CONPOTUBIICHUE IYI'H) MPUHUMAETCs PaBHBIM 30 OM.

A.2 Tunbl pesieiiHo#i 3aIUTHI IJIS1 OTXOAAIIMX NPHCOeTHHEHUH

A 2.1 HecenextuBHas 3ammura (curaammsamys) oT O33 mo Hanpsokerwro HIT
33U, smnsetca camoi mpoctoii 3ammroii or O33 B cetn 6-35 kKB ¢ pesucTuBHBIM
3a3eMIcHHEM He#Ttpamm. B Hanpsikenun 30 COAEPXKUTCA TIOpa3l0 MEHbLIE
BBICOKOYACTOTHBIX COCTABILIIONINX, OTOMY TaKast 3aIuTa Jydlle BeAET ceOs mpu
033, conpoBOXKAAOIMXCSA FOPEHHEM NEPEMENKAIOIIEHCS WIH MPEPHIBUCTOH IyTH.
3ammra mo 30U, AeicTByeT HA OTKIIOYEHHE B CIydae, €CIIH MUMEETCS TONBKO OJHO
MPUCOEINHEHNE, H MCHONB3YETCA AJI OPraHU3alyy CHTHAIN3AIUU 3aMbBIKAHUSA HA
3€MJIIO B CETH WM KaK MYyCKOBOHW OpraH TOKOBBIX 3ammuT 0T O33 mpH HaJIWM4IWH ABYX

U 6oJiee IPHCOCTUHEHHUI.
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A.2.2 Henanpamnenusie TokoBbie 3ammuTel HII, xom ANSI 50/51N wmmeroT
HanOoJiee IMIMPOKOE PACcpOCTPaHeHUE B ceTax 6-35 kB. [IpuMeHeHre TaKKUX 3T
OIIPaBJaHO B CJIyYyae HU3KOOMHOTO PE3NCTHBHOTO 3a3¢MJICHHA HEHTPAIH, a TAKXKE B
ceTax ¢ OonpImIMM YHCIOM MpUCOeAWHEHHH. TONMBKO B Takux Ciydasx
YyBCTBHTEIIBHOCTh TOKOBBIX 3a0IAT OKa3BIBaeTCs JIOCTATOYHOM.
Paznuyarot pa3sHOBHIHOCTH TaKHX 3aIHT:

1). HenanpasyieHHas Tokopas 3amura HII ¢ He3aBHCHMOM BPEMATOKOBOI
XapaKTepUCTHKOW, pearupyromas Ha cocTaBipomy Toka HII npomsinuieHHOM
YacTOTHI ABJSETCA Hambojiee mpocToi TokoBoi 3ammToii oT O33 B cetn 6-35 kB ¢
PE3UCTHBHBIM 3a3eMIeHMeM HeHTpamu. Takas 3amuTa pearupyer Ha 3HaueHHE
TIOJTHOTO TOKa HYJIEBOM IOCIEeIOBATEIHHOCTA IPOMBINUIEHHOH dYacToThl (31).
CeneKTUBHOCTh U UyBCTBUTEIIBHOCTD ATOH 3aIlMTE 00ECIIEUHBAETCA CXEMOM CETH H
BEIOOPOM COOTBETCTBYIOIIMX IApaMETPOB PE3UCTUBHOTO 3a3€MJICHHA M YCTaBOK
P3uA;

2). HeHanpaejcHHAsS TOKoBas 3ammra HII ¢ o0parHO3aBHCHMOIA
BPEMATOKOBOM XapaKTEPUCTUKOM, peardpyiomas Ha cocTapisfomylo Toka HIT
TIPOMBILIJIEHHON YacTOTHl. 3anUTa aHAJOTHYHA TIPSABIAYIIEMY THITY 3allUTHI, HO
uMeeT 0oJ1ee BRICOKYIO CeNICKTHBHOCTh CpadarsiBaHus. [10BBINICHHE CEIEKTHBHOCTH
cpalaTblBaHUsl 3aIUTHl  O0CCIICYMBACTCS 32 CUET €€ MCEHBINEr0 BPEMCHH
cpabaTeIBaHU fcp, KOTOPOE COOTBETCTBYET OOJIBIIEMY 3HAYCHHUIO CYMMAPHOTO TOKA
033 no cpaBHEHHIO ¢ COOCTBCHHBIMH CMKOCTHBIMH TOKAMH KaKHOOH W3
HETIOBPEXKACHHBIX JIHUIA. [lociie TMepBOOYEPEHOTO OTKITFOUCHUS TTOBPESKIACHHON
JIMHUH 3a0IATH BCEX HEMOBPEXKICHHBIX JIHHWN aBTOMATHYECKH BO3BPALIAIOTCA B
ucxomHoe mnonoxeHue. Ecmm mpemycMarpuBaeTcs JACHCTBHE JTOW  3aIATHI
HUCKIIOYNTEIIBHO Ha CHTHAI, HEOOXOAWMO BHIMOJHATH OJIOKUPOBKH  3AIUT
HETTOBPCIKACHHBIX HpI/ICOGZ[I/IHGHI/Iﬁ T1I0CJIE CpaGaTBIBaHI/Iﬂ 3alUThl MOBPCIKACHHOTO
TIPUCOC TUHCHHS.

A.2.3 Hanpasnernnas Tokosas 3ammrta HII, kog ANSI 67N ucnonb3yeTcs npu

HEIOCTaTOYHOW YYBCTBUTEILHOCTH TPOCTHIX TOkoBBIX 3amuT HII B cersax c
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HU3KOOMHBIM DPE3UCTHBHBIM 3a3eMJICHHEM HeHTpanu W OONBIIUMH 3HAYCHHAMH
COOCTBEHHBIX €MKOCTHBIX TOKOB NMpHCOeTMHEHHH. OTCTpoiiKa Ic3 MPOUCXOIUT MO
HAMpaBICHUIO  MOIIHOCTH  HYJEBOW  TIOCIEHOBATCIIBHOCTH, KOTOpas Ha
MOBPE)XKACHHOM TIPUCOCTMHCHWH HAmpaBieHa OT JIMHAH K [OIHHAM, a Ha
HETIOBPEXACHHBIX TIPHCOCAWHCHUAX — OT INMMH B JIMHAIO. OTO IO3BOJISET
OTCTpamBaTh pelie He OT COOCTBEHHBIX EMKOCTHBIX TOKOB, a TOJBKO OT TOKa
HebaaHea, 9To TAeT 3HAUNUTEITFHOE TOBHIIIICHNE UyBCTBHTEILHOCTH HAMTPABJICHHBIX
3alIAT 10 CPABHEHHWIO C HEHAIPABJICHHBIMU TOKOBBIMH 3ammutamu. OmHAKO TpPH
MEPEMEKAIONUXCA  JYTOBBIX  3aMBIKAHHMSIX HA 3€MI0 TAaKXKE€  BO3MOKHBI
HECEJICKTUBHBIE JCHUCTBUS M OTKA3 B cpadaThIBAHUH TAKOW 3aIUTHI.

A.2.4 Tlpumenenne 3ammrt oT O33 Ha BBHICIIMX TapMOHHWKAax i cered 6-35
kB ¢ wmameiMu emkocTHEIMH ToKamu (mo 10-15 A) B obmem ciaydae He
PEKOMEHAYETCA W TPeOyeT CHEeNHaTbHOrO OOOCHOBAHHMS Ha OCHOBE MCCJIEHOBAHHSA
TapMOHHUYECKOTO COCTAaBa TOKA 3AMBIKAHMS HA 3€MITIO B KOHKPETHOM CETH.

A.2.5 3ammTel, OCHOBAaHHBIC HA MCIIOJIb30BAHUA MTEPEXOAHBIX COCTABIIAIOIINX
TokoB W Hampspkenui HII, menecooOpa3HO MNPHMEHATh MCKIIOYHMTEIBHO B
KOMIUICKCE C TOKOBBIMH HAINPABJICHHBIMH 3aIUTAMH. CHUTHAJT HA OTKJIIOYCHHE

MOCTYMAET TOJIKO MPH OJHOBPEMEHHOM CpabaThiBAHUH O0OUX THIIOB 3alIIMT.

A.3 Pexomennanuu no Bbioopy THNoB P3HA B ceTH ¢ pe3ncTHBHBIM
3a3eMJICHIIeM HeHTpaIn

A.3.1 B 3aBuCHMOCTH OT peXHMa 3a3eMJICHHA HEHTpaiH (B TOM YHCIIE OT
HOMHHAJIa PE3UCTOPOB), KOH(PUTYpALIMH CETH, YPOBHEH eMKOCTHbIX TokoB O33 u
npyrux ¢aktopoB BeiOMpaetca Tun P3uA or O33, ycraHaBnMBaeMbiX Ha
oTxoagmux npucoeauaeHuax. Kak nmpasuio, 3ammra ot O33 oprannsyerca Ha 0aze
WHAUBUIYATBHOTO TEPMHUHAJA 3aIUThl OTXOAAIIEr0 NPUCOECAHHEHHUSA, B KOTOPOM
MpeayCMOTPEHA COOTBETCTBYIOIAA (GYHKIHMA U BX0oA A noakmoyenus TTHIT.

A32 llpm HH3KOOMHOM pE3HCTHBHOM 3a3€MJICHUM HEHWTpalld TpH

ucnosnp3oBanuu kadensaerx TTHIT musa obecrieueHns] CENEKTHBHOCTH JOCTATOYHO
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HECHANpaBJICHHOW TokoBOHM 3ammTel HII ¢ He3aBHCMMOH  BpEMA-TOKOBOM
xapakrepuctukoil. Henanpasnenusie TokoBbie 3ammTel HIT ¢ oOpaTHO-3aBHCHMO#H
BPEMS-TOKOBOH  XapakTEPUCTHKOW  PEKOMEHAYETCA  HCIONb30BaTh  TPH
HEOOXOJMMOCTH CHWKCHHS BPEMEHH OTKIIOYCHHS, B YACTHOCTH, BBOJHOTO
BBIKITIOYATENA CEKIMA COOPHBIX MIMH. DTO CBA3aHO C TEM, YTO YKa3aHHOE BpEMs
MOJKET B HEKOTOPBIX CITydasX MPEBHIMATh 2+3 ¢ W3-32 «HAKAIUTABAHUS) CTYNCHEH
CEJICKTUBHOCTH 110 Mepe MPUONIKEHAS K HCTOYHAKY TTUTAHUS.

A3.3 3amurel Ha mnpucoeamHeHusx, mwmrarommx PII, pexomeHmyeTcs
BBIMOJIHATH HANPABICHHBIMHA. JTO MO3BOJIAET YBEIIMYUTh UyBCTBUTEIBHOCTD 3aILUT
IIPY U3MEHEHHH COOTHOINEHHWH aKTUBHOTO TOKA OT PE3UCTOPA M €MKOCTHOTO TOKa
CETH 3a CUET MOBBIMICHAS TOCIIETHETO.

A34 Jlna onextpocHaOXeHHA psANa OTBETCTBEHHBIX MOTpeOUTENeH
(METpPOIIONIUTEH, KOTENbHBIE, HACOCHBIE CTAHLWH, 3aBOJCKHE II€Xa HENPEPHIBHOTO
IUKJIAa ¥ IP.) 4acTO INPHUMEHAETCA CXeMa NMUTAaHWA OT ABYX mapauienbHeix KJI,
BKJIIOYAEMBIX Ha OJHY CEKLUUIO HAa MUTAIOLIEH NOACTAHLHMH WX HA OAHY CEKLHUIO
PI1. Brikmrouarenu o6enx KJI npu sTroM HOpMasibHO BKJIO4eHbl. B cinyyae O33 Ha
omHo w3 KJI mommbiii tox O33 pacnpenensercs MeXAy HNOBPEXKICHHOH H
HETOBPEKACHHOW KaOenbHBIMM  JIMHMAMH OOpaTHO MPONOPLHMOHAIBHO — MX
CONPOTHBIICHUAM [0 TOYKH [OBPEXKACHHUA, YTO YCIOXKHIET OPraHU3aLHUIo
cesleKTUBHBIX 3amuT O33 Ha Takux NpucoeIuHEHWsX. [Ipy 3TOM €O CTOpOHBI
noTpeduTens HEOOXOAUMO TPUMEHEHHE HAMpPAaBICHHBIX 3allHT TpPH JTOOBIX
COOTHOILEHHUIX MEKIY TOKOM OT PE3HCTOpPa B HEHTpa U eMKOCTHBIM TokoM O33
CETH.

A35 Co croporn mmraomed [IC  pexoMeHmyeTcs TNpPHMEHEHHE
HanpasieHHBIX 3ammT HII. B page cnydaes, npu HeOOMBIIMX €MKOCTHBIX TOKaX
cetu (mo 10-20 A) MOXHO OTPaHMUYHMTHCS TMPHUMEHEHHWEM HECHATPABJICHHBIX 3AIIHUT
HII, B wactHOCTH, Ha TynuKoBbIX npucoeanaeHusx (TIT). Co cTopoHbl muTaroiei
I1C Taxxe BoimonHsAETCA pe3epBHast 3ammra ot 033, pearupyroinas Ha CyMMY TOKOB

TpaHC(hOPMATOPOB TOKA BYX MAPAUICTBHBIX KAOCTBHBIX JIMHH. J[OMONMHHUTENBHO
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JUIA 3alUTHl JABYX TApaJUIeNbHBIX KAOENbHBIX JIMHUI MOXET OBITh HCHOJIb30BAHA
nonepeuHas quddepenmanpras TokoBas 3ammra.

A.3.6 B cnyuae HeBo3amoxxnoctr ycranosuth TTHII mHa KJI, BeimonHeHHO#M
omHO(Ma3HbIMK KaOensaAMH OOJBIIOr0 CeUYeHHs WIH C paciieryieHueM (a3,
PEKOMEHIyeTes ucnonb30Bath GmwibTp Toka HII, coOpannsii Ha Tpex ¢asusix TT
(pucysku A.1a,0). /IOCTOMHCTBAMHU 3THX CXEM SIBJISIOTCS TIPOCTOTA U OTHOCHTENIEHO
HEBBICOKAsI CTOMMOCTH (PHCYHOK A.la); HEAOCTATKOM — HU3Kasg 4YBCTBHUTEIHHOCTD.
[Tocnenusas cBsA3aHa C HEOOXOJUMOCTHIO OTCTPOWKHM 3alUT OT HebalaHCOB
¢unpTpa, cobpannoro Ha (asHeix TT , KOTOpBIE XapaKTEPU3YIOTCS BBHICOKUMH,

OTHOCHTENTEHO eMKOCTHOTO Toka O33, 3HAUCHUAMH EPBUYHBIX TOKOB.

A B C A B C
T 71 79 KA3
KA2 D
KA
— I D —— KAl D
<' <' <' (, (_ <.
1 h T T <_| <_| (_l KA4T
- - L]
a) 6)

Pucynok A.1 — Cxema noAxmoueHus pene Toka: a) uepes guistp HII Ha Tpex
dasueix TT; 6) Ha punbTpe Toka HII no ueteipexpeneiinoi cxeme
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IIpunoxenue b
(cmipaBouHOE)

Oco0eHHOCTH BBIOOPAa MOIIHOCTH TPaHCHOPMATOPA 3a3eMJICHHS HEMTPAJIH U
pacuer GaKTHYECKOro TOKA B HEHTPAIM 1151 TOAKIIOYEHUS] HU3KOOMHOI0
pe3ucTopa

Bb.1.1 Okcrnyaranus TpancopmaTopa 3a3¢MJICHUA HEHTpaH,
HCIIONIB3YEMOTO UL OPraHUu3allul HEHTPanbHOH TOUKH, IPH OPTaHHW3aLMHU 3alUT OT
033 Ha oTKIIIOYEHHE, T.€. IPUMEHEHUH HU3KOOMHOTO PE3UCTOpPa, MPeanoaaraeTcsa B
KpPaTKOBPEMEHHOM pexHMe (Kak MpaBWIIo, OT 5 10 15 ¢), mo3ToMy HOMyCTHMA €ro
CYIIECTBEHHAs MEPErpy3Ka.

B.1.2 HomuraneHbIt TOK TpaHChOpMaTopa 3a3eMJICHHS HEHTpamd njs
KPaTKOBPEMEHHON PadOTHl ONpEeneNsieTcs o AOMyCTUMOM meperpyske. CorjiacHo
[4], momycTrMas B TeueHue 1,5 MUH meperpys3ka TpancopMaTopoB ¢ OXJIaKICHHEM
M coctaBnsaeT 3oy

b.1.3 HomunaneHblit TOK  TpaHchopMmMaropa — 3a3eMyieHHs — HeHWTpam
ompenernsieTcs MyTeM IPUPAaBHAUBAS SHEPTUH, BbIJEAIOIEHCS B TpaHcdopMaTope
TIPU MPOTEKAHUM OJHOH TPETU TOKA [p UEPe3 PE3NUCTOP B TCUCHHWE BPEMEHH fo33, H
SHEPrUH, BBIACIIOMIEHicS B TpaHC(HOPMATOPE TIPH IPOTEKAHUH JOIYCTHMOIO TOKA
nieperpy3ka Iipp=Kep Ipacy.r3n IpH Kipp=3 B TeueHue BpeMeHH fpp=1,5 Mua=90 ¢

(Harpes 06MOTOK TpaHchopMaTopa cauTaeTes auabaTHUECKuM):

Y )
[?RJ “Romiloss = Tisp  Rosar trgp s (Bl)
rae Ropm — aKTUBHOE COIPOTHUBJICHUE BBICOKOBOJIBTHOM 00MOTKH TpaHChopmaropa
3a3eMJICHUA HEUTpaIH.

Tok Ipacy.T3n H MOITHOCTD (DHIIBTPA OMPEACIAIOTCA 1O (hOpMYyJIaM:

I
i) Loz
J _ 1 (3 (B.2)
PACY-T3H KHEP tUEP >
SPAC‘I T3H = '\/gUHOM ) IPA(,"i —@HIT * (53)
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b.1.4 JIlnatenbHOCTh 3aMBIKaHWS HA 3€MITIO {33 IS BBIOOpA HEOOXOIMMBIX
TOKa ¥ MOIIHOCTU TpaHcopMaropa 3a3eMIICHHA HEWTpanu NPHHUMAETCS, UCXOIs
W3 MaKCHMAJILHOTO pabodyero BpeMECHH MOIKIIOYACMOro B HEHTpaiah HU3KOOMHOTO
pesucropa.

B.1.5 Tpanchopmatop 3a3eMyicHHA HeHTpaqu oO0NIaacT aKTHBHBIM W
WHIYKTHBHBIM COTMPOTHBJICHHAMH TPSIMOH W HYJIEBOM IOC/IE€IOBATESIIBHOCTH,
mo3ToMy (pakTuueckuii TOK oT pesucropa mpu O33 MOKET OKa3aTbCAd MEHBIIE
HOMHHAIBHOTO TOKA pe3ucTopa Ig. OTO CIEAYET YUMTHIBATH MPH BHIOOPE YCTaBOK
TOKOBBIX 3aIIUT OT 3aMBIKAaHHU Ha 3EMIIIO.

b.1.6 ®daktuueckuif TOK OT pE3UCTOPA, C YYETOM CHIDKEHHS €ro
HOMHHAIBHOTO TOKa 32 CUET CONPOTHBICHHA TpaHcdopMmaropa 3a3eMIICHHS

Heﬁ"['pa.l]l/l, onpeacIACTCA BBIPAKKCHUCM

\/E.UHOM
ZNo
rac ZNO — [OJIHOC COMPOTHBJICHUC KOHTYpa HyJ'IeB0171 MMOCIEA0BATCIIbHOCTH, B

o= , (5.4)

KOTOPBLI BXOAUT PEIUCTOP.
Zyy = m > (5-5)
raie Xto M Rrp — AaKTUBHOE W WHAYKTHBHOE CONPOTHMBIECHHS HYJIEBOM
NOCIIEA0BATEIBHOCTH TpaHCGOpMaTOpa 3a3eMIICHHST HEHTPAIIH.
b.1.7 AxtuBHoe 31 WHYKTHBHOE CONPOTUBJICHUA HyJIeBOH
TIOCIIEIOBATENNFHOCTH TpaHc(opMaTopa 3a3eMJICHHS HEWTPAIM ONpPEAESIAIOTCA IO

creayonmM GopMyiam:

u, U?
X. =X =—k . “Hom 6
100 S, (5.6)
U:OM
Ry, =R, =AF oz > (B7)
S,u:mrT
TA€ Y; — HaANPHKCHUE KOPOTKOTO 3aMBIKaHWS TpaHChOpMaTopa 3a3eMIICHHS

HelTpany;

Ba)KHble NYHKTbl AOKYMEHTa MO)KHO HBATUNO  CCbIAKE | HAa JHepreTuK.py


https://energeteek.ru/knowledge-base/ntd?ntd-ntd-139=408

41

Uniom B StoM-T31 — HOMHHAJIBHOE HaNpsKEHHE M MOIIHOCTL TpaHchopMmaropa
3a3eMJICHHA HEHTpaii, ompejernseMas HCXOAS U3 €ro JUTMTCIbHONW paGoThl B
pesxkume O33;
APy, — IOTE€pH KOPOTKOTO 3aMBIKAHHA.
B.1.8 Pacuer ¢dakruueckoro toka B Hedtpamu mpu O33 npu ycTaHOBKE
HHU3KOOMHOTO PE3MCTOPA B HEHTPAIBHYIO TOYKY TpaHc(hOpMaTOpa 3a3eMIICHUS

Hefitpany BeinonHAeTcsa cornacHo (b.3) ¢ yuerom Beipaskennii (5.4)—(5.7).
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Ipunoxenue B
(cipaBoYHOE)

MeToaNKH pacyeTa YCTABOK TOKOBBIX 3ALIMT HYJIEBOH MOCJIEA0BATEILHOCTH H
HACTPOMKH ycTpoiicTB P3HA B ceTsix ¢ pe3HCTHBHBIM 3a3eMJIEHHEM HeilTpajn

B.1 Pacder ycTaBOK HEHANIPABJICHHBIX TOKOBBIX 3AIMHAT HYJIEBOIH
MOCJIeA0BATEILHOCTH
B.1.1 3aumTel mpucoeMHEeHUI
BxonubiM curHazom A7 JAHHOM  3alUTHl  SABJIAETCS TOK  HYJIEBOH
nocaenoBarenbHocTd TTHIL, ycTaHOBIEHHOTrO HA OTXOIAIIEM NPHUCOSIHHEHIH.
a) Ilepsoe ycnmoBme BeIOOpa TOKa  cpabaTeiBaHWS — 3aIUTHl  —
HecpabaTeiBaHuE 32U ThI MPH BHelTHeM O33:
3ammTa OTCTPaMBACTCA OT MAaKCHMAalbHOTO COOCTBEHHOrO €MKOCTHOT'O TOKa
3aIAAEMOT0 TPHCOSANHEHNA. TOK CpadaThIBAHUSA 3AIUTH OMPEACIACTCA 10
BBIPKECHUIO
Iey = kyksp! ¢ ougman (B.1)
rae ki— k03 PUIMEHT HAMEKHOCTH,
ksp — xo>ddurmeHT, yUWTHIBaROMIMA OPOCOK EMKOCTHOrO TOKA B MOMEHT
BosHUKHOBeHms 033, a Takke COCOOHOCTH pelie pearupoBaTh Ha HETo,
lIcoummax — MaKCHMabHOE 3Ha4€HHE COOCTBEHHOTO €MKOCTHOTO TOKa
3aIIUIAEMOro IpHcoeANHEeHU py BHEIHeM 033,
PexomeHnmyemsie 3HaueHUs KO DULIHESHTOB:
kH = 1,2;
kyp=3+5 — i anexkTpoMexanndyecKux pese tuama PT-40;
ksp=2+3 — ms pene tina PT3-51;
ksp = 1+1,5 — u1st MEKPOIIPOLIECCOPHBIX 3AMIMT,
kip =1 — npu Bpemenu cpaGateiBaHms 3aiuThi 6osiee 0.3 ¢.
Ilpu BbIGOpPe ycTaBOK CpabaThiBaHHWS HEOOXOMUMO PYKOBOACTBOBATHCSA

PEKOMCHIATTUAMHT pa3pa6OTlII/IKa W U3roTOBUTECIIA 3allIUTHI.
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6) Bropoe ycnoBme BEIOOpa TOKa CpabarThiBaHKs 3aIUTHL — CPabaThIBAHHE
(Tpebyemas 4yBCTBUTEIbHOCTS) 3aluTel pi O33 Ha 3aIMINAeMOM MPHCOETHHEHHH:

1.
e 4 k‘-lHopM (Bz)
Ies

rae Isam — nonmueli Tok O33 (reomMeTpuueckas cyMMa CyMMapHOTO €MKOCTHOTO TOKa

by =

H AaKTHBHOTO TOKA PE3WCTHBHOTO 3a3¢MJICHHA), MPOTCKAIOMAN B MECTE
ycraHoBKH 3amuThl ipu O33 Ha 3aIIUIIAeMOM MPUCOe THHEHHH.

B pe3snuCTUBHO-333eMIIEHHBIX CETAX TOK B 3alIMTe ONPEACIICTCA 10
BBIPAXXCHHIO:

Ly =107 + 1 (B.3)
roe I — CyMMapHblii €MKOCTHBIIi TOK CETH 3a BbIYETOM EMKOCTHOTO TOKa
3aILMIIAEMOrO IPUCOEIUHEHHS,
I, — TOK 3a3eMJIIOIIEr0 pE3UCTOpa, HPOTEKAONMI N0  3alluTe
MOBPEKAEHHOTO MPHCOCAUNHEHHA.

Pexomenayembie 3HAYECHHA HOPMHPYEMOTO k03 punrenHTa
YYBCTBHTEIIEHOCTH:

kopw > 1,5 — i pene tuna PT3-51;

kopw = 1,25 — TSI MEKPOTIPOTIECCOPHBIX TEPMHUHAIIOB;

IIpu 3TOM MEHBIIHE 3HAYCHUS OTHOCATCA K KaOCITHHEIM JIMHUAM.

Ipu HCIIONB30BAHNA Ha OTXOALIEM PHCOETHHEHUH
TpexTpancdopmaroproro ¢uistpa Toka HIT (IIpunoxernue A, puc. Ala) Tok
cpabaThIBaHUS 3AIMTHL ONPEAEIAETCS KaK:

Ty = ky - Ckepl ¢ onpmar T s/ 5 B.4)

Toxk Hebananca TpexrpancopmMaTopHOro GUIbTPa Jyp, ONPeaeaeTCs KaK:

Iy :ko,ru-r & L3 s B.5)
rae kom = 0,5+1,0 — Ko duIHeHT 0MHOTHITHOCTH TpaHC(HOPMATOPOB TOKA;
& = 0,1 — mpezebHasA OrPELIHOCT TPAHCHOPMATOPOB TOKA,

Ix3 max — MAKCHMAITBHBIN TOK Mexay(astoro K3, kotopslii OyaeT mpoTekars o

¢GusTpy.

Ba)KHble NYHKTbl AOKYMEHTa MO)KHO HBATUNO  CCbIAKE | HA DHEepreTUK.py


https://energeteek.ru/knowledge-base/ntd?ntd-ntd-139=408

44

HWmenno Oompmme Tokm Mexaydasseix K3 mpWBOAAT K MOABICHHIO B
TpexTpanchopMaTopubix (GuiibTpax Toka HIT 3HauwTesbHBIX TOKOB HebanaHca, OT
KOTOPBIX HEOOXOAMMO OTCTpaWBaTh 3allIWTy, €CIH OTO HE  BHIMONHEHO
COOTBETCTBYIOIMM BbIOOPOM BBIJICPIKKH BPEMEHH.

Ha mpaktrke BbIOOp ycTaBKM cpaOaThIBaHHMSA —3aIOUTHl  OTXOASILIETO
MIPHUCOEAMHEHNA IIETeCO00pa3HO OCYIIECTBIIATE 10 TpedyeMomy Ko3ddumumenty
qyBCTBUTEJILHOCTH ky. Torma Tok cpaGaTeiBaHHMsA 3aIlUTHl ONpEReseTcs Mo
BEIPaKCHHIO!

1

_ T 3Alllmin
IC3 -

kq 4 (B6)
TI€ I3A1pmin — MAHAMAITBHBIA TOK, IpOTeKarommii gepe3 ¢mibTp Toka npu O33 Ha
3aIUINAEMOM TIPHUCOCTMHEHHUH.

Tok, nporekaromuii uepes 3ammty mpu 033 Ha 3aUmmaeMoM IPHCOSTHHEHHH,
OyoerT MHUHHMAJIeH, €CIM 4Yepe3 Hee MPOTEKAaeT TONBKO AaKTHBHBIH TOK,
00yCIIOBIIEHHBIH HAIMUKEM pe3ucTopa B Helitpanu. Toraa ¢ yuetom ([Ipmmoxenue b,
dhopmyana (B.5)) monyuam:

3.U
ISAU-lmm = % . CB7)

[Nonyuennas ycraBka AOKHA GBITH TPOBEPEHA MO YCIIOBHIO HECPaOaThiBaHUA
HPH BHEIITHEM HOBPEX/IEHNH 10 Bbipakenuio (B.1). B GonbiurHCTBE Cily9aes JaHHOE
YCIIOBHE BBIMIOJIHACTCS, OJHAKO NPH GONBIIMX BEMYMHAX TOKOB MPHCOETHHEHHSA
(20 A u Oomee) ycCIOBHE HE BBHINONHACTCA, ¥ 3aUTA MOMKET OKa3aThCs

He3(hDeKTHBHOM.
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B.1.2 3amuTel NpUCoeTMHEHAS ¢ PE3UCTOPOM M CEKIIUM IIHH

3amuTa 3a3eMIIIONICTO PE3UCTOpa MO LEeNsAM TOKa MOJAKIIOYAETCs K
TpaHCchOPMATOPY TOKA, YCTAHOBIICHHOMY B Iiemu pe3uctopa. JlaHHas 3ammra
obecreunBacT OTKIIOYCHHEC WCTOYHHKA MHTAaHHA (BBOOHOTO W  CEKIHMOHHOTO
Beikmodarenieid) npu O33 Ha MWHAX W TPUCOSAUHEHHH PE3UCTOpa, a TaKxke
obecneunBacT JajbHEe pe3epPBHPOBAHHE B CIydadx OTKa3a BHIKIIOYATENICH WIH
3aMIUT OTXOSIIHX MPUCOSTHHEHHIA.

YcraBka Cpa6aTBIBaHI/I$I 3allUTHI 11O TOKY ONPCACIIACTCA MO BHIPAKCHUIO!

Iy 3-U
1C3:k_N:—k HOM (B.8)
q 1 Zyo
[IpoBepka maHHO# 3aIUMUTHI MO YCIOBHIO OTCTPOMKH MO TOKY He TpelyeTcs.
Bpems cpabaTbiBaHMA 3anMTHI, BXOAAIIEH B COCTAB TEPMHHAA 3alUTHI
CEKIMOHHOTO BBIKITIOUATENA, TPUHAMACTCS Ha CTYMEHb CENCKTUBHOCTH OOIbIINe
MaKCUMaJIBHOTO  BpeMeHH cpabarbiBanms 3ammr ot 033  orxogsmmx

MNPUCOETUHEHHIN.

fos.criar = foamar A7, (B.9)
rae At — CTyneHb CeJIEKTHBHOCTH.

PexomeHnyembie 3HAaUCHUA:

A=0,5¢ — mpm COrJIaCOBaHWM 3aIMTHI C 3alIATAMH  OTXOMAIIMX
MIPUCOEIVHEHUH, BHITOJTHEHHBIMH HA 3JIEKTPOMEXaHUUECKUX U IMOJIYTIPOBOIHUKOBBIX
pere,

At=0,2-0,3¢c — mnpu COrIaCOBAaHWM 3AIMUTHl C 3ALMUTAMH OTXOMISLIHX
MPUCOCTMHEHAH, BBIMIOTHEHHBIMA HA MHKPOITPOIIECCOPHOM JIEMEHTHOM 0ase.

Bpemsi cpabareiBaHMsl 3aIUTHI, BXOIAIIEH B COCTaB TEPMUHAIA 3alllUTHI
BBOJIHOI'O BBIKIIIOYATEI, IPUHAMAETCS HA CTYNEHb CEJIEKTUBHOCTH OONbIIE BPEMEHH

cpa6an,IBam/1;I 3aMUThl CCKIIHOHHOT'O BBIK/IFOYATEIIA:

fesppona = lescriy + A - (B.10)

Ilenecoobpa3Ho mMeTh OBa HaboOpa YCTaBOK MO BPEMEHH HAa BBOJHOM

BBIKITIOUaTesie. B HOPMAJIbLHOM  PCKHME (HpH OTKIIIOYCHHOM  CCKIIMOHHOM
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BBIKJ'IIOLIaTeJ'Ie) BpEMA Cpa6aTBIBaHI/I$I 3alllUThl BBOAHOI'O BBIKIOYATCIIA aHAJIOTHYHO

(B.9) nomxHO OBITH paBHBIM:

leappopa = loamar +A! 5 (B.] ])
IPH 5TOM OOJIDKHO BBIIIOJIHATECA YCJIIOBHE 110 00eCIIeUeHHIO TepMHHGCKOﬁ CTOMKOCTH

HU3KOOMHOTO PE3UCTOpa ¢ yaeToM BhIpaxeHus (B.7).
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B.1.3 IIpumep pacuyeTa ycTaBOK HeHANPABJICHHOI TOKOBOH 3aIHTHI OT
3aMbIKAHHUS HA 3€MJII0 B CETH ¢ HU3KOOMHBIM Pe3HCTHBHBIM 3a3eMJICHHEM
HeiiTpaan

Ilyctp k cexkumu wmuH 6 kB moAcTaHIMKM TOOKIIOYEHO HECKOIBKO
npucoenuHeHui (pucyHok B.1).

IIpu w3BEeCTHBIX MapKaxX, CEYCHHAX W UIMHAX KaOENbHBIX JIMHHH
MIPUCOETUHECHUN eMKOCTHBINM TOK 033 MOkeT ObITh ONPEAEIICH Kak:

Io =3 -Uppy-0-Cy-L, A (B.12)
rae Unom — HOMUHAQJIBHOE HanpsihKeHUe ceTH, B;
@ — yTJIOBas 4acTOTa CETH, Paj/c;,
Cyz — yaAenbHAs eMKOCTb TUHUH, D/KM;
L — nyiviHA TUHUH, KM.

Ilapamerpbl KaOeNbHBIX JIMHHUM M PacCUMTAHHbIE €MKOCTHBIE TOKH

npucoeauHeHun cexmmu muH 6 kB [1C 110/10/6 kB (pucynok B.1) npeactaBieHsl B

Tabsure B.1.
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110/10/6 xB 110/10/6 xB

1c.m 2 C.IIL 6 kB
MCB
.9| 9. 5 | D I 4. 4 |5{'{.6 4. 8
Y Y _Y¢ [] -Y$ \% %

2| o e
2 | & 2|z
M m

E 2

70/100 Om

"|
Beox I
ACB 3(3x150)
o~}
N
N
Beog 11
ACB 3(3x150)
III

AATIIB 3x185

70/100 Om

AAIIB 3x70
AAIIIB 3x185
AAIIIB 3x70
Beog II
ACE 3(3x95)

Beog I
ACE 3(3x95)

ACETI 3x120

ACETI 3x120

ACB 3x120
AAIB 3x185
ACB 3x120
AAIB 3x185

Pucynok B.1 — Cxema cetu 6 kB IIC 110/10/6 kB na pacuera ycTaBok
HEHANPaBJICHHON TOKOBOM 3amuThl 0T O33 1 BbIOOpPAa HOMHUHAJIA HU3KOOMHBIX
PE3UCTOPOB
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Ta6mua B.1 — EMKOCTHBIC TOKH MPUCOSIWHEHMI CEKIMHK IIHMH 6 KB
I1C 110/10/6 xB

. Mapka ¥a. o
Ne pra, Mumna, ® Emkoctn,| EMKocTHOI
.. |IIpucoenuHeHne| cedeHHe €MKOCTb,
STYeHKH M MDD TOK, A
Kabess MK®D/Kkm

PIT2 BBogl |[ACB 2(3x95)| 2500 0,247 1,235 | 4,03
4.4 PII 2 g4.2 AAIIIB 3x70| 400 0,214 0,086 | 0,28 6,0
PII2 su4  |AAIIIB 3x185| 1520 0,343 0,521 | 1,70

PIT3 BBogl |ACH 3(3x150)] 4000 0,311 3,73 12,2 145
PIT3 9.2 ACBI 3x120 | 2500 0,278 0,695 | 2,26 ’

149.6

PIT14 BBonl | ACBH3(3x95)| 850 0,247 0,630 | 2,06
4.8 PIT 4 5u.2 ACB 3x120 | 1700 0,278 0,47 1,54 | 6,6
PIT 4 s59.4 AAmB 3x185]| 2700 0,343 0,93 3,0

3amuTel OPUCOSAWHEHUI MOMKHBI OBITh OTCTPOSHBI OT MAaKCHMAJIBHOTO
COOCTBEHHOTO0 €MKOCTHOTO TOKa. TOK cpalaThiBaHHMsA 3aIlUTHl OMPEACNIAETCS IO
BBIPA)KEHUIO!

Iog 2 ky - kgp ']Cdpm.max’ A (B.13)
rae ky =1,2 — k03 PUIHEHT HATEKHOCTH;
kgp = 1,5-2,0 — 11 MEKPOTIPOIIECCOPHBIX 3AMIHT.

IIpu pemonte 1-éi cexmum 6 kB TIC 110/10/6 kB, unu BbIxome W3 CTPoOs
nuraiomero kabema 1-ii cexmum mo6oii PIT (BBog I) BO3MOXKHO BKIIOUEHHE
CEKLMOHHOI0 BBHIKIIIOYarens Ha Jiobom nutaemoM PIT (B 3aBucMMOCTH OT TOTO, Ha
kakyto PIT orkmoumcs BBox ). B TakoM ciy4ae eMKOCTHBIN TOK MUATAMOIIEH JIHHHH
«BBoA II» 2-i cexumm kaxnoi PIT Bospacrer. Ilycth cxema cetn 6 kB (puc. Bl)
CHMMETpHUYHA. NUTaHue moTpedurened ot pazHbix cekmmii [IC m xaxmoit PII
MPOUCXOJUT MO abCOMMOTHO OJWHAKOBHIM JIMHWAM. B TakoM ciiydae mpu pacuere
YCTaBOK HEHANPABJICHHOHN 3aIUUTHI, IJI1 OTCTPOHKH OT COOCTBEHHBIX €MKOCTHBIX
TOKOB JIMHWH, HY)KHO y4€CTb, YTO K EMKOCTHOMY TOKYy Kaxjaoro ¢uaepa «sBox II»
nobaBarcs emkoctHbie Toku KJI, oTxoasmmux ot 1-ii ceknpn kaxaoi mutaemoii PI1
(cMm. Tabmuiy B.2). Takum o6pasom, nonaraem, uro 1-s u 2-s1 cexipn kaxaoi PIT B
aBapuiiHOW cxeMe 00bhEeTMHEHBI U MUTatoTes oT 2-i cexrm 6 kB T1C110/10/6 kB mo

BBomam II.
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Tlo 3amanHOMY KO3(PHUIMCHTY YYBCTBHTENBHOCTH MOXKHO OIPEIEITHTE
TpeOyeMblii aKTUBHBIH TOK PE3UCTOPA:

kq>1,5 — mis 3ammT KaOEIGHBIX JTUHUH.

AKTHBHBIIf TOK PpE3UCTOpPa OMpeAenieTcd MO YCIOBHIO 0O0eCHeueHUs
TpeOyeMOi YyBCTBHTEIBHOCTH B Ham0OJCe TKEIOM (HATIPUMEP, PEMOHTHOM)
pexxuMe paboTH MOACTAHIINH. TakNM PEKIMOM, TIPH MAJIOM YHKCIIC MPUCOETHHESHIH
CEKIMH IIHUH, SBIAETCA PEKUM HAIMYMSA TOJBKO 3aIMHIIAEMOTO TMPUCOCIMHECHUSI U
pesucropa. TOk pe3nucTopa ONpeaeTHTCS IO BEIPAKECHHIO:

]R = Icg'kq (B14)

Hcxoms w3 ycnoBuit 3amaud, MUHUMAJBHBI TOK PE3UCTOPA JOJDKEH
cocTaBATh He MeHee 45,3 A, uTo mia cetd 6 KB COOTBETCTBYET PE3UCTOPY C
HoMuHATIOM 76,5 Om. Torma mns 3a3eMJICHHS HEHUTpPaNM MOXKHO HCIOB30BATh
pesuctop HOMUHATOM 70 OM ¢ Igyoy = 49,5 A (nanpumep, P32-70-6, cm. Tabmuiy
T.5 Ipunosxenwns I).

Ta6uma B.2 — Tokr pe3uCTOPOB W TOKH cpadaThIBaHHS 3aLUT

Ne IC Ne O-2
AUCITKH IC’ A IC.peM, A IC3.pac-l’ A 1 C3pems A IR.])CM’ A IC3’ A
a4 6,0 7,98 10,8 14.4 21,6 15
9.6 145 16,8 26,1 30,2 453 30,5
1.8 6,6 11,1 11,88 20,0 30,0 20

Ipumeyanue: i 3aLIMT C BHLACPKKONW BPEMEHH kpp MOXKET OBITH TPHHAT
paBHEEIM 1, YTO A JAHHOTO PAacCYCTHOTO CiIyuyas NO3BOJMIO Obl CHH3UTH
TpeOyeMBbIif aKTHBHBIH TOK pe3uctopa 10 Ir = 30,2 A, a COPOTHBIICHUE YBEIHYHUTE
Jo R=1140mM. bmoxaiilonidi MeHpIIMA TUIMOBOW HOMHHAN  PE3UCTOPA,
yIoBieTBopsomuid TakuM ycuosmsM — 100 Om (Ir = 34,6 A), pesuctop Tama P32-
100-6 (cMm. Tabmuwy I'.5 Tpunoxenus I).

IIpu sTtoM 3awmuTel nUTaronWmxcss ot noacranuud PIT 6 kB umenu Obr
BBIJICPKKY BpeMeHH 0,5 CeKYHIBI, a 3aIIUTHl PacCMAaTPHBACMOM MONCTAHLIUH —

1,0 cexyHny.
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OTMeTHM, YTO TYCK 3allUT [0 HANPSXKEHHIO HYJIEBOW MOCIeA0BATEBHOCTH
MO3BOJIUT HE OTcTpamBaThes oOT HebanancoB TTHII, BoO3HHKarOIIUX IpH

MesKay ha3HBIX KOPOTKMX 3aMBIKAHHIX.

B.2 PacueT ycTaBOK HanpapJ/eHHbIX TOKOBBIX 3aLUUT HY.JIeBOil
1nocJ1e10BaTe IbHOCTH

HanpaBneHHble TOKOBBIE 3alUUTbl, PEATUPYIOIIME HA COCTABIIAIOLLYIO
MPOMBILIUICEHHO! YacTOThl TOKa HYJIEBOH MOCIeNOBaTeNbHOCTH, ¢ (ha30BBIMH

XapaKkTepUCTUKAMMU JIBYX TUIIOB, N300pakeHBl Ha pUCYHKe B.2.

31, 31,
30HA 30HA 30HA
CPABATbIBAHMA HECPABATBLIBAHWUA CPABATbI[BAHUA

30HA
HECPABATBIBAHUA
4
-90°  —45° 0° 45 o -90°  -45° 0° 452 o
a) XapaKTePUCTUKA [IEPBOTO THTA 6) XapaKkTepHCTHKa BTOPOIrO THIA

Pucynok B.2 — ®a30Bble XapaKTepHUCTHKH HANTPaBJIEHHBIX TOKOBBIX 3auT oT 033,
TIPUMEHAEMBIX B CETU C PE3UCTUBHBIM 3a3eMJICHHEM HelTpanu

@a30Boll XapaKTEpUCTUKOHM mepBoro Tuma (pucyHok B.2a) oGnapaer psag
3amuT 1o Koxy ANSI 67N/6TNS. Takue 3amuTHl peardpyroT Kak Ha aKTUBHYIO, TaK
¥ Ha EMKOCTHYIO cocTaBiuiole TokoB O33. Pa3oBoii XapakTepHCTHKOH BTOPOTO
Tuna (pucyHok B.26) o6GmagaroT 3amuThl, pearupyloliue TOJbKO HA aKTHBHYIO
COCTaBJLIIOIIYIO TOKa HYJIEBOW TMocieAoBaTeNnbHOCTH. Jlanee paccmaTpuBaeTcs
BEIOOD YCTAaBOK IIPHMEHHTENILHO K XapaKTePUCTUKE HA pHCYHKe B.2a.

ITpu BEIGOpE THTIA 3AIMMTHI CIIETYET NMETH B BUIY CIEIyOLICe:

— XapakTepACTHKa TepBOTO THMa obecneduBaeT paboTOCIOCOOHOCTD
3amuThl 0T O33 MpH HAIMYMY B CETU 3a36MILLIOLLErO PE3UCTOpa U MU padoTe CeTH
B peXUME M30JIMPOBAHHON HEeHTpay;

— XapaKTepucTHKa BTOPOTO THMA obecmedynBact paboTOCTTOCOOHOCTB

3amuTel OT O33 TONMBKO TNPH HWCHOIB30BaHWS 3a3eMILIoLIero pesuctopa. [lpu
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BBIXOJZIE 3a3EMIISIONIETO PE3UCTOPA M3 CTPOs ceTh octaérea Ges samursl o O33.
[puMeHeHre TaKUX 3AUIAT ENECO00Pa3HO B CETH, OCHAIICHHOH 3a3eMIIAIOIIHMHA
PE3UCTOpPaMHM, CIMOCOOHBIMA JUTHTENFHOE BpeMs HaxoAuTeca B pexame 033
(manpumep, Tvna P3). 3ammTel Takoro poAa cieiyeT NPHUMEHATh ¢ KaOeabHBIMU
TTHII, He AatONMMHA 3HAYATEIBHBIX YIJIOBBIX MOTPELIHOCTEH.

Ha pucynke B.3  mpencrapneHa — XapakTepUCTMKA — pPelie  3alUTHL,

COOTBETCTBYIOIAA H300paKEHHOM HA pucyHKe B2a.

3oHa N
cpabarbiBaHna N

YcTaBka 30Ha

HecpabaTtbiBaHUs

Pucynok B.3 — Xapaxkrepucruka pene HanpasineHuoii 3amursl 0T O33 ¢ (asoBoii
XapaKTEPUCTUKOM NEPBOro THIMA

Bribop ycraBkm 1O TOKY cpalaTbiBaHUsl 3alluThl /., , BHIMOIHAETCA
creayompM 06pa3oM. MHHHMAIBHBIA TOK cpabaThiBaHHsA HAPABJIEHHBIX TOKOBBIX
3amuT He TpeldyeTcss OTcTpaMBaTh OT €EMKOCTHOTO TOKAa  3allMIIAEMOro
mpucoeaunenus Iyopp npu BHemHeM O33 (cMm. pucynok B3). Ero Hamo
OTCTPaMBaTh OT CYMMApPHOTO MaKCHMAJIbHOTO TOKA HeGaaHca I ,, KOTOPBIH MOXET
MPOTEeKaTh 10 PaccMaTpHBaeMOMY YCTpOWCTBY 3ammThl mpu BremmHem O33 u

BEKTOP KOTOPOTO MOMKET PACIONaraThCs B MpejIeNax 30Hb CpabaThlBaHUs 3ALIHTHL:

Losmin = Hrrly 55 (B.15)

rae kg — koadduumenT 3anaca, 3HaueHue KOToporo pasHo 1,2 (urs
MUKPOIPOLIECCOPHBIX TEPMUHANIOB gomyckaercs &, =1,1-1,15);

Iy - cyMMapHbli MakCHMaJIbHELH TOK HebarnaHca.
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B mpomecce mpoekTHpoBaHUA 3aUIUTH KaOCeIbHON JIMHUH JUIs 00eCeyeH s
HEOOXOMUMOM YYBCTBHUTENBHOCTH YCTaBKY 3allUTHl /.,  ONPEACISIOT IO
crepyronieii popmyoe:

1
[C3rmn =k—R’ (B'16)
YHopM
rae [r —Tok pesucropa npu Metamuuyeckom O33;
Kuopu = 1,5-2,0 — HOpMupyeMBIH k03D (HLIHEHT TyBCTBHTCIIBHOCTH.

Jsa obecnieueHns HEOOXOAUMOI UyBCTBUTENBHOCTH 3aLIMTH IPH BHIXOJAE U3
CTPOA 3a3eMJIAIOILETO0 PE3UCTOpa ClieAyeT NomonHUTeNbHO K (B.16) obecmeunts
CIpaBeJTHBOCTh YCITOBHS

Lonin == 2 (B.17)

YHopM

rae 1., — cyMMapHBIH MHHAMATBHBIH EMKOCTHBIH TOK CETH 33 BHIYETOM EMKOCTHOTO

TOKa 3alTUIAeMOr0 MPHCOETHHEHHS.
W3 mByx momywenuwsix mo (B.16) u (B.17) 3HaueHmii Ic3piu, HEOOXOOHUMO

NPUHATb MCHBIICC.

B.3 Bo100p ycTABOK 10 HATIPSIPKEHHIO M BPEMEHH CpadaTbiBaHus
HANPABJIEHHBIX TOKOBBIX 3aIIUT

ITo HATIPSHKEHATO. He6ananc o HaNpsKEHUIO HYyJeBOMH
HOCIEA0BATENBHOCTH 3U o KAK IPABUIIO HE HpEBHIIaeT 3HaueHue 2,5 B. [Tostomy
HanpspkeHHe cpabaThIBaHWA 3amUTH HeoOxommMo mpuHuMars Ucsy, = OT 5 10
7,5 B. PaccmarpuBaemoe ycrpoiictBo 3ammrtel oT O33 OyaeT 4YyBCTBHTENbHEE
CTaHJAPTHBIX YCTPOMCTB cUrHanu3auu 1o 3, uMeromux ycraBky nopsaaka 20 B.

Ilo Bpemenn. Bpems cpabarbiBaHus 3alIUTHL Ic3qp  TPHCOETHHEHHS
OnpeAesseTcss HECKOIbKAMH (DAaKTOPAMH. BHIOM CHJIOBOM YCTAHOBKH, HAJTHUYHEM
PacTpeeTUTEIFHBIX MyHKTOB HITH TTOACTAHIIAHN, MUTAIOTUXCS OT MTHH | T.1.

Bapsupyercs BbIiepKKa BpeMEHH cpabaThIBaHHS 3L {UThI:

— TOCTOAHHAA BBIACPKKA BPEMCHHU, HEC 3aBHUCAINAA OT BXOIHBIX CHTHAJIOB

3aIIUTHL;
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—  «TOKO-3aBHCHMAs BBIJIEPIKKA BPEMEHH.

Hanpasnennsle 3amutsl oT O33, HE UMEIOLIME BBIACPKKA BPEMEHH, WIH C
BblAepkkoi Bpemenn A=0,1+0,2 ¢ B GOnpIIeH cTENEHM NOABEPKEHbI ACHCTBHIO
TIOMEX B TIEPEXOIHBIX PEKUMAX, UM 3aIIUTHI C BBIICPKKOH BpeMeHu Ar=0,5+2.0 c.

Ha pucynke B4 w3o0pakeHa TOKO-3aBHCHMas BBIACPXKKA BPEMCHH,
MOBBIIIAKOIIAA  CENeKTUBHOCTh 3ammThl. Ilpu O33 mo moBpexagHHOMY
MPUCOSTUHECHHUIO MPOTEKAET CYMMa EMKOCTHBIX TOKOB BCEX MPUCOSAUHEHHIH M TOK
3a3eMIIIOIIETO  PEe3UCTOpa 3/%. Ecnn Ha s3ammTax  Beex MIPUCOETUHEHUH
VCTAaHOBIICHA OAWHAKOBAasA TOKO-3aBHCHMAs  XapaKTEPUCTHKA, TO  3alIuTa
TIOBPEXKIEHHOTO TMpHCOSTUHCHUsT ¢ OonbiuM TokoM 033 cpabotaeT panbiie (¢
BBIJICP)KKOM BPEMEHH f) M NOACHCTBYET HA €ro OTKIIOYCHHE, B TO BpeMs Kak
3aIuTa JPYTHX, HEMOBPEKAEHHBIX TIPHCOSAHHEHMH (C BBIAEP)KKOH BpEMEHH f1)

pabortath He OyIeT.

|

1
3 30 31,

Pucynok B.4 — O0paTtHo-3aBrcHMas XapaKTEPUCTHKA BbIAEPIKKA BPEMEHH I¢3
3amuThl 0T Toka 033
BpeMs cpabaTeIBaHHSA 3aIUTHL OTXO/SAIIETO TPUCOSANHEHHA TPUHIMAETCA Ha
CTYTIEHD CENICKTUBHOCTH OOJIBIIe MAKCHMAIEHOTO BPEMEHH CpabaThIBaHUS 3aIUT OT
033 mpucoeauHEHAH, OTXOAAIIHX OT IAH muTaeMoro PIT.

log = lenprmme + AL, (B.18)

C3
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rae At — CTyIIeHb CENICKTHBHOCTH, PEKOMEHIYEMBIE 3HAUCHUS:
Ar=0,5 ¢ npu cornacoBaHWM 3aUTHI C 3aMIATAMHA OTXOANIAX TTPHCOEHHEHHIMA,
BBHITIOJTHCHHBIMH HA JICKTPOMEXaHHUYESCKUX | TTOJTYTIPOBOJAHHUKOBEIX PEJIE;
Ar=0,2-03¢ mpu COrJACOBAHHH 3AIMTBL ¢  3AM[MTAMH  OTXOJALIMX
NPHCOCMHEHHHN, BBIIIOJIHCHHBIMU HA MUKPOTIPOLIECCOPHOI 37IEeMEHTHOH 0ase.
IMpu orcyrcrBum 3ammr or O33 Ha CMEXHBIX JJIEMEHTAX CETH yCTaBKa
CpalaThiBaHUA 3aLIMTHL O BPEMEHH MOKET ObITh MPHHATA PaBHOM Hymo. OmHako
MOKET OBITH 1IENIECOO0PAa3HBIM BBEACHHE HEGONBIION BHIAEPIKKA BPEMEHM TTOPAIKA
0,3+1,0 ¢ 1 OTCTPOMKH OT MEPEXOMHBIX PEXMMOB U HEGANAHCOB M TIOBHIICHHSA

UYBCTBHUTCJIbHOCTH 3AIIIUTHI 110 TOKY.
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Mpunoxkenune I’
(cpaBouHOE)

TexHnueckue XapaKTepHCTHKH BbICOKOBOJIbTHBIX PE3HCTOPOB IS
3a3eMJICHNS] HeHTpaIu

I''l TexHuueckne TpeOOBAHHSI K PE3NCTHBHBIM YCTAHOBKAM JIJIst
3a3emJIeHNs HeHTpam B ceTsix 6-35 kB

PesucTop  momkeH — oOnazarh  MUHUMAIBHOM — MHAYKTHBHOCTBIO W
PaBHOMEPHOCTHIO PACCEHBAHMS MOITHOCTH COCTABHBIMU AJICMEHTAMH.

TepMuueckas CTONKOCTh HEOTKIIOYAEMBIX BBICOKOOMHBIX PE3HCTOPOB
OMPEACISICTCA YCJIOBUAMH OXITKACHWA W TPH WCHOJHCHHH PE3MCTHBHOM
yctaroBkd YXJI1 mo TTOCT 15150 Bpems paGoTel Takoro pe3uctopa B 00meM
Cllydyae He OTpaHUUMBAETCS.

Bpemst TepMHUYECKOH CTOMKOCTH OTKITIOYAEMBIX (HH3KOOMHBIX) PE3HCTOPOB
ompenenseTca MX IACHOPTHBIMH JAHHBIMH, HPEJOCTABISIEMBIMH 3aBOIOM-
HM3rOTOBUTEJIEM, HO JO/HKHO COCTaBIATh He MeHee 5—10 c.

PabotocriocoGHOCT  pe3ucTOpa HE3aBACHMO OT €r0  HCIIONHECHHS B
TIEPEXOAHBIX PEXKUMax padOTHl YCTAHOBKHM (HOPMANBHEIH W aBapHHHBIN PEKAM
paboThL: TeperpysKa, MyckK, caMo3anycK ABurateneit) u 3hPeKTHBHOCTh 3aIUThl OT
TepeHANpHKEHUI TPH 3aMEIKAHUAX HA 3€MJIO 00ECHEeUMBACTCA MPABIITBHBIM
BBIOOPOM THIIA 1 HOMUHANA PE3UCTOPA U IIOATBEPKAACTCS PacueTaMu.

OCHOBHBIE TEXHHUYECKHC XAPAKTCPUCTUKH PE3WCTOPOB I  3a3EMIICHUSA
HeHtpanu npuseneHs B Tabmumax 1.1 — I'.13. [laBHbIe XapaKTEPUCTHKN JOIIKHBI

OBITH YTOUHEHHI IIPH 33aKa3€ Y 3aBOAa-H3TOTOBHTEIA.

I'.2 BeicoxoomHbIe pe3ncropsl P3
Pesncropsl  mpucoemmHstorcss K Heiitpanm  TpexdasHOH ceTH kiacca
Hanpspkernst 6, 10 kB uepe3 TpancdopMaTOphl ¢ BBHIBEACHHONH HEHTPAbIO WM

CHITOBBIC (DHBTPHI HYJICBOH ITOCIIECIOBATEIBHOCTH.
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Pesucrop 3amutherit Tuna P3 mig cetu 6, 10 kB npenHa3HadueH 171 3alIUATHI
CETEBOr0 O0OPYJOBaHMS OT MEPCHANPSKEHH, BO3HHUKAOIIMX IIPH OAHO(DA3HBIX
OYTOBBIX 3aMBIKAHMSAX Ha 3eMJIF0 B (eppOpPE30OHAHCHBIX SBICHHUAX, IyTeM
3a3€MJICHUSI HEUTPAJIM B CETH C HOMUHAJIBHBIM HanpspkeHueM 6, 10 kB.

[Tpu dbopmupoBaHuM 3aKa3a yKa3bIBaTh HA3BAaHHE PE3MCTOPA B COOTBETCTBUH
CO CXEMOH M TEXHUUYECKIUMH XapaKTEPUCTUKAMMU.

CrpykTypa yclIoBHOro 0003HaueHus pe3ucropa P3:

P3-X -X -X- XX

KIIMaTu4IecKoe UcnoaHenue, kareropust pasmenienus no F'OCT 15 150;

HOMHUHA/IBHOC HAMPSLKECHUE CETH, I(B,

HOMUHAJIbHAsE MOIMHOCTD, KBT;

HOMHHAQJIBHOE COIIPOTHBJICHUEC, OM,

THII PE3UCTOPA 3aIUTHOTO.

Ilpumep 3anucH NpH 3aKa3e: pe3ucTop 3ammTHBIN THa P3 ais 3a3emnenus
HEUTpanu ¢ HOMHHANBHBIM conpoTusiicaueM 1000+10% Owm, mourHOCTEIO 34 KBT,
YCTaHaBJIMBAaEMBIil B CETH C HOMHHAIbHBIM HampsbkeHueM 10 kB, kiuMMaTHueckoe
ucnojinenne Y XJI, kareropusa 1 mo 'OCT 15 150.

P3-1000-34-10-YXJI1

Texnuueckne XapakTepUCTHKH pe3uCTOpoB THMAa P3  mnpusenacHsl B
tabmumax [.1-".2.
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Tabmuna I'.1 — OcHOBHBIE TEXHHUECKHE XapAKTEPHUCTHKH Pe3ucTopoB Tuna P3 na

Hanpspkeane 6 kB

MomHocTb Kos-Bo Yucao
R, Om pe3HCcTOpa, oo | 2IEMeEHTOB Coopounsrii yepTex
He (oJiee, KBT P3

300 40 3 3x15 BOJIM] 3.908.000

400 30 2 2x17 BOJIM A 3.905.000-01

500 24 2 2x15 BOJIM/ 3.905.000

600 20 1 24 BOJIMJ 3.903.000-03

700 17 1 20 BOJIMA 3.903.000-02

800 15 1 17 BOJIM/ 3.903.000-01
900-1500 14-8 1 15 BOJIM/ 3.903.000
1600-3000 7,540 1 30 BOJIMA 3.903.000-04

Ta6auna I'.2 — OcHOBHBIE TEXHHUECKHE XaPAKTEPUCTHKH PE3UCTOPOB THa P3 Ha
Hanpsokenne 10 kB

MomHocTh Kou-B0 Yucno
R, Om pe3ucropa, 6ok | *TEMEHTOB Coopounbiii yepTex
He 0oJiee, KBT P3

500 67 3 3x24 BOJIN 3.908.000-03
600 56 2 2x30 BOJIMA 3.905.000-04
700-800 48-42 2 2x24 BOJINJ 3.905.000-03
900-1000 37-34 2 2x20 BOJINJL 3.905.000-02
1200-1300 28-26 1 30 BOJINJ 3.903.000-04
1400-1700 24-21 1 24 BOJIN /A 3.903.000-03
1800-2000 19-17 1 20 BOJIN] 3.903.000-02
2100-2200 16-15 1 17 BOJINJL 3.903.000-01
2300-2500 15-13,5 1 20 BOJIN ] 3.903.000-02
2600-3000 13-11 1 24 BOJIN/ 3.903.000-03
3100-3500 10,7-9,5 1 30 BOJIN /A 3.903.000-04

I'.3 HuzkoomusIe pesuctrops P31

Pesuctop 3amuthsbiii Tina P31 ans KPY B cetn 6, 10, 35 kB npenHasHaueH

IS 3a3eMileHuMs  HeWtpamm cetet 6, 10, 35xB ¢ menplo orpaHWuYEHHS

TICPEHANPSOKEHUH  Tpu  OAHOGA3HBIX  JYrOBBIX  3aMBIKAHUAX, YCTPAHEHHS
(heppope30HaHCHBIX SsIBICHHM H O0ECNeueHUs] CENEKTUBHOM paboThl peNeiHoM
3aIATEL, @ TaKXKe /i1 KOMIUIEKTOBAHMS PE3UCTHUBHBIX YCTAaHOBOK Pa3IMYHOTO
HazHaueHud. Kimmaruueckoe memonmnenne YXJI u T kareropus 2, 3 mo I'OCT

15150. CrpykTypa ycaoBHOro 0003HaYEHHS PE3NCTOpaA ST 3236 MIICHIS HeUTpanu:
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P31-X -X -X- XX

KIIMMaTH4eCKOe HCMONHEHHE, KaTeropus pasmertenus o I'OCT 15 150;

THIT HCITIOJTHCHH A,

HOMHHAQJILHOE HaNpPsLKeHHe ceTH, KB,

HOMHHAIBHOE COMpoTHBIeHHEe, OM;

THII PE3UCTOPA 3AILUTHOTO.

IIpumep 3amucu mpu_3aKase: pe3ncTop 3amurHe Tuna P31 ma

3a3€MJICHHSI HEUTpa C HOMHHAJIBHBIM conpotuBieHHeM 150+10% Owm,

YCTaHABJIMBAEMBIN B CETH ¢ HOMHUHAIBHBIM HamnpspkeHueM 10 kB, THIT HCITOJTHEHHS

A, xmumatudeckoe ucnonaenue Y XJI, kareropus 2 mo ['OCT 15 150.
P31-150-10-A-YXJI2

Texnnueckne XapakTEPUCTHKH pe3ncTopoB THma P31 mnpuBeneHsl B
Tabmuue [.3.
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Tabmuna I'.3 — OCHOBHBIE TEXHUYECKHE XAPAKTCPUCTUKH Pe3ucTopos tumna P31 Ha
Hanpsoxerne 6-10 kB

. HovimambHoe Toxk
Homunanshsiii | HomuHaasHoe
Tun Usowms, COMpOTURJIEHHE | pe3ucTOopa, A
TOK paGouee
pesucropa kB pe3ucTopa 1
pe3ucropa, A BpeMmsl, ¢ R Om |uac JTUTETLHO

P31-100-6-A 6 34,6 16 100 4.6 3,6

P31-200-6-A 6 17,3 33 200 3,2 2.5

P31-300-6-A 6 11,6 50 300 2.7 2,1

P31-400-6-A 6 8,7 65 400 2.3 1,8

P31-500-6-A 6 6,9 80 500 2,1 1,6
P31-120-10-A | 10 48,1 10 120 5 3,9
P31-150-10-A | 10 38,5 12 150 4.5 3,5
P31-200-10-A | 10 28,9 17 200 3,9 3
P31-300-10-A | 10 19,3 25 300 3.2 2.5
P31-360-10-A | 10 16 31 360 2.9 22
P31-500-10-A | 10 11,6 43 500 2.5 1,9
P31-1000-10-A| 10 5,8 85 1000 1,7 1.3
P31-1500-10-A| 10 3,9 120 1500 1.4 1,1
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I'.4 Hu3skoomublie pesuctopsl P32

Pesuctopel 3amuTHBle THIA P3-2, TnpenHasHAYeHHBIE I 3a3€MJICHHA
Hewtpamu cereit 6-10 kB ¢ menpro obecrieueHus cenekTHBHON paboThl peneiHon
3aIllUTHI, & TAK)XE OrPAaHWYCHHUS TMEPEHANPSHKEHUH TNpu OJHO(A3HBIX HTYTOBBIX
3aMBIKQHUAX ¥ YCTpaHeHHA (eppOope3OHAHCHBIX sBiIeHWH. KimmaTtudyeckoe
ucnonaenne Y XJI kareropus 1 mo 'OCT 15150.

CrpykTtypa ycnoBHOTO 0003HAUCHHS PE3UCTOPA TS 3a3€MJICHHS HEUTPAITH:

P32-X -X -XX

\—'mnmamqecxoe ucnoaHenue, kareropust pazmemenus o FOCT 15 150;

HOMHUHAQJIBHOC HAIIPSDKCHUE CETH, KB;

HOMWHA/IBHOE CONpOTUBiIeHuE, OM;

THII PE3UCTOPA 3AITATHOTO.

IIpumep 3anumcH npW 3akase: pe3ucTop 3amuTHeid Thma P3-2 g

3a3¢MJICHAA HEUTpaIM ¢ HOMHMHANbHBIM compotuBiicHneM 100+£10% Ow,
YCTaHABIMBAECMEII B CETH ¢ HOMHUHAJIBHBIM HarpspkeHueM 10 kB, Tum ucnonHeHus
A, xmmatraeckoe ucnonaenue Y XJI, kareropus 1 no TOCT 15 150.

P3-2-100-10-YXJI1

TexHuueckue XapaKTEpUCTHKH pe3UCTOPOB Tuma P32 mnpuBeaeHB B
tabmune [.4.
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Tabauua I'.4 — OCHOBHBIC TEXHMUYECKUE XaPAKTEPUCTUKK Pe3UcTOpoB Tumna P32 Ha
Hanpspkenue 6-10 kB

Toxk, A Homumasmmnoe
HomunanbHoe BpeMs
Tun Uniom,
COMPOTHUBJIEHHE, padoTsI B
pesncTopa Om KB |Homumanbubiii|1 yacjpmrensuo peKuve
033, ¢
P3 2-15-6* 15 6 230,9 14,1 11,0 43
P3 2-20-6 20 6 1732 12,2 9,5 38
P3 2-30-6* 30 6 115,5 14,1 11,0 22
P3 2-40-6 40 6 86,6 12,2 9,5 19
P3 2-50-6 50 6 69,3 11,0 8,5 24
P3 2-60-6 60 6 57,7 10,0 7,7 29
P3 2-70-6 70 6 49,5 9,3 7,2 34
P3 2-80-6 80 6 433 8,7 6,7 38
P3 2-90-6 90 6 38,5 82 6,3 43
P3 2-100-6 100 6 34,6 7,7 6,0 48
P3 2-125-6 125 6 27,7 6,9 54 60
P3 2-150-6 150 6 23,1 6,3 4.9 72
P3 2-175-6 175 6 19,8 59 4,5 84
P3 2-200-6 200 6 17,3 5,5 4,2 96
P32-225-6 225 6 15,4 5.2 4,0 108
P3 2-250-6 250 6 13,9 4,9 3.8 120
P3 2-15-10* 15 10 3849 54,8 424 19
P3 2-20-10* 20 10 2887 38,7 30,0 17
P3 2-30-10* 30 10 1925 274 21,2 19
P3 2-40-10* 40 10 1443 12,2 9,5 21
P3 2-50-10* 50 10 115,5 11,0 8,5 13
P3 2-50-10* 50 10 115,5 11,0 8,5 17
P3 2-60-10 60 10 96,2 10,0 7,7 16
P3 2-70-10 70 10 82,5 9,3 7.2 18
P3 2-80-10 80 10 72,2 8,7 6,7 14
P32-90-10 90 10 64,2 82 6,3 16
P3 2-100-10 100 10 57,7 7,7 6,0 17
P3 2-125-10 125 10 46,2 6,9 54 22
P3 2-150-10 150 10 38,5 6,3 4,9 26
P3 2-175-10 175 10 33,0 5,9 4,5 30
P3 2-200-10 200 10 28,9 5,5 4,2 35
P3 2-225-10 225 10 25,7 52 4,0 39
P3 2-250-10 250 10 23,1 4.9 3.8 43
IIpumeuanne:

* — KOHCTPYKIIHSA C TOJICTOMN IIATKON
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I'.5 Pe3ucropnt NER 6-35 kB

TumoBasi cepusi pe3UCTOPOB:

e HOMHHAIBHOE Hampsoxenue cetu 6, 10, 15,20, 35 xB;

e HOMMHAITBHEIH TOK OT 1 70 2000 A (B TOM umKCIie HECTAHIAPTHBIE
3HAUSHHUA 110 3aKa3y NOTpeOuTeNns);

e BpeMs PabOTH B PeXXHAME ¢ OAHO(]A3HBIM 3aMbIKAHAEM B CETH OT
HECKOJIPKUX CEKYH] JO HEOTPAaHUYEHHO UIUTENBHOTO,

e nwmamasoH paboumx Temmeparyp ot -60°C no +40°C;

® VWCMOJHEHHUE JJIsl HAPYIKHOM (BHYTPEHHEH) YCTAHOBKHY,

® BBICOTA YCTAHOBKH Haj ypoBHeM Mops He Oomee 1000 M.
Pacmmdposka 0603HaYCHHUS PE3HCTOPOB:

NER-X - X - X
\— HOMHWHAJIBHOE HaNpsKeHUe ceTH, KB

HOMHHaJIbHAs1 MOLIIHOCTD, kBT

HOMHHQJIbHOC COITPOTHBIICHUEC, OwMm

THT PE3UCTOpA

TexHUYeCKHe XapaKkTepUCTUKH BEICOKOOMHBIX pe3ucTopoB THa NER
nipuBeieHB! B Tabmimax ['.5u I.6.

TexHUUECKHE XapaKTEePUCTHKH HH3KOOMHBIX pe3ucTopos tuna NER
npuBeaeHHl B Tabmumax I'.7-1.10
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Tabauna I'.S — BeicokoOMHBIE PE3WCTOPHI IS 3a3eMIIeHUs HelTpann ceTel 6 kB

HomunanbHoe o
AKRTHEHOE Homunanbnas | Homunanbhneiii| Jdomycrumoe Bpems
Tun pe3ucropa MOIIHOCTb, |TOK pe3HcTopa, NpoTeKAHHUS
conpOT(;l;neﬂne, kBT A HOMHHAJIBHOI0 TOKA, C
NER-300-40-6 300 40 11,5 JUTATEJIBHO
NER-400-30-6 400 30 8,7 TUTUTETBHO
NER-500-24-6 500 24 7 IUTATEJIBHO
NER-600-20-6 600 20 5,8 JUTUTEJIBHO
NER-700-18-6 700 18 5 JUIUTEJIBHO
NER-800-15-6 800 15 43 JUIMTEJIbHO
NER-1000-12-6 1000 12 3.5 JUTUTEJIBHO
NER-1700-7-6 1700 7 2 JIUTATEJIbHO
NER-2000-6-6 2000 6 1,7 JUTATEJIBHO

Ta6smua I'.6 — BoicOKOOMHbIE PE3HCTOPHI 1Ts

3a3eMJieHHd Helitpanu ceredi 10 kB

HomMuHaabHoe

HdonycTumoe Bpems

HoMuHANBHBIH
Tun pesncropa AKTHBHOE HomunanbHas TOK pesncropa, NPOTEKAHHS
CONPOTHBJIEHHE, [MOLHOCTb, KBT| A HOMHHAJIbHOI0 TOKA,
Om c

NER-500-67-10 500 67 11,5 JUTUTEJIbHO

NER-600-56-10 600 56 9,6 JUTUTETbHO

NER-700-48-10 700 48 8,2 IUTHTEJIbHO

NER-800-42-10 800 42 7 JUIATEJIbHO

NER-900-37-10 900 37 6,4 IJTATENbHO
NER-1000-34-10 1000 34 5,8 JUIUTEIBbHO
NER-1200-28-10 1200 28 4.8 IUIMTETIbHO
NER-1500-23-10 1500 23 3,8 IUTUTEIbHO
NER-3000-12-10 3000 12 2 IUTUTEIbHO

Ta6mua I'.7 — HuzkooMHBIE PE3UCTOPHI /151 3a3eMJICHHUS HEM

anu ceTer 6 kB

HomunanbHoe .. | JomycTuMoe Bpemst
Hovunanbnas| HoMuHANBHBIH
AKTHBHOE NMPOTEKAHUS
Tun pe3ucropa MOIIHOCTB, | TOK Pe3HuCcTOpa,
COnpOTHBJICHHE, HOMHHAJIBLHOI0 TOKA,
KBT A
Om [
NER-3,5-3500-6 3,5 3500 1000 5(10)
NER-9-1440-6 9 1440 400 5(10)
NER-11,5-1038-6 11,5 1038 300 5(10)
NER-18-727-6 18 727 200 5 (10)
NER-36-363-6 36 363 100 5(10)
NER-91-146-6 91 146 40 5(10)
NER-182-73-6 182 73 20 5(10)
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Ta6amua I'.8 — HuskooMHbIe pe3rcTopsl mis 3a3eMicHus HewTpanu cereit 10 kB

H JonycTumoe
OMHHAJIbLHOE "
Homunanbnaa | HomunanbHbIH Bpems
AKTHBHOE
Tun pe3ucropa MOIIHOCTD, TOK pe3HCTOpa, | MNPOTEKAHHSA
CONMPOTHBJ/ICHHE,
kBt A HOMHHAJILHOTO
Om
TOKA, ¢
NER-5,8-5800-10 5,8 5800 1000 5(10)
NER-14,4-2310-10 14,4 2310 400 5(10)
NER-19,2-1731-10 19,2 1731 300 5(10)
NER-29-1160-10 29 1160 200 5(10)
NER-58-580-10 58 580 100 5(10)
NER-150-240-10 150 240 40 5(10)
NER-290-116-10 290 116 20 5(10)

Ta6smna I'.9 — HuskooMHbIe pe3ncTopsl uid 3a3eMiieHHs HelTpanu cereit 20 kB

HomunanbHoe .. | JonmycTumoe Bpemst
HoMuHanbHBbIH
AKTHBHOE HomuHanbHan NpPOTeKAHHUS
Tumn pe3ucropa TOK pe3ucTopa,
CONpPOTHBJIEHHE,| MOIIHOCTD, KBT A HOMHHAJILHOTO
Om TOKA, €
NER-11,5-11500-20 11,5 11500 1000 5(10)
NER-23-5750-20 23 5750 500 5(10)
NER-58-2320-20 58 2320 200 5(10)

Ta6auma I'.10 — HuskooMHBIe pe3nCTOpHI JUIs 3a3eMJICHHA HelTpaiu ceTci 35 kB

HomunansHoe .. |lomycTHMoe Bpems
Hovunaabnas | HomuaaabHb1in
AKTHBHOE NPOTeKAHHUS
Tun pesucropa MOILIHOCTBb, |TOK pe3HcTropa,
COMpPOTHBJICHHUE, HOMMHAJIBHOTO
KBT A

Om TOKA, C
NER-20-20000-35 20 20000 1000 5 (10)
NER-25-16000-35 25 16000 800 5(10)
NER-35-12600-35 35 12600 600 5 (10)
NER-50-8000-35 50 8000 400 5(10)
NER-68-6120-35 68 6120 300 5 (10)
NER-100-4000-35 100 4000 200 5(10)
NER-200-2000-35 200 2000 100 5 (10)

I'.6 KommiekTHBIE yCTPOMCTBA PE3HCTHBHOIO 3a3eMJIEHUSI HEHTpaIn
NERC cereii 6-35 kB

VYCIpolicTBa PE3UCTHBHOIO 3a3€MIJICHUS HEUTpalld TpeAHa3sHAYCHbl I
OpraHu3alyy PEe3UCTUBHOTO 3a3eMJICHUs HeHTpaiu B ceTax 6-35 kB, B koTopeix
HEHTpaTbHAsA TOYKA OTCYTCTBYEeT (0OMOTKH 6-35 KB CHJIOBOrO IHTAIOIIETO

TpaHcopMaTopa COSAMHEHbBI B TPEYTOIMBHUK).
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Koncrpyxuus:

YcrpoiictBo pe3ucTuBHOro 3asemiienus HeWtpanu NERC mpencrasnser
co6oif mkad w3 ONMMHKOBAHHOW (MITH HEPIKABEIOMIEH ) CTaJIi, B KOTOPOM Pa3sMEIEHBI
TpanchopMarop BbIBOAA HeWTpanu ((GUIBTp HYNEBOM MOCIEAOBATENBHOCTH C
obMoTkamMn  6-20 kB ¢ cyxoH wu30iAUMEH, COEOMHCHHBIMM B  3Ur3ar),
BBICOKOBOJIGTHEIA pe3uctop u TpaHcopmarop Toka. Illkad muMeer cheMHBIE
OMOPHBIE KaTK| i nepemeineHnsd. BBox kabens B mkad BBINONHACTCS CHH3Y
yepes3 CATEHUKH (BO3MOXKCH BBOJI CBEPXY Uepe3 MPOXOTHBIE H3OJISATOPHI).

YcrpotictBo pe3uctuBHOro 3a3emieHus Helitpain NERC monkmouaerca k
cetu uepes uHEHHYIO sueiiky KPY 6-10 kB co cranmapTHbiM HaGOpoM peneiHbIx
sammt (MT3, orceuka, 3ammra OT 3aMBIKAHH HA 3EMITIO).

TunoBas cepust yCTpOUCTB JJiA PE3UCTHBHOTO 3a3€MJICHUS HEHTPAIN

¢ HOMHHAIIbHOE HampshkeHHe ceTh 6, 10, 20, 35 kB;

e HoMuHaIBHBIH TOK OT 40 10 1000 A (B TOM UHCIIE HECTAHAAPTHBIE

3HAUSHMA 110 3aKa3y MOTpeOnTeNnd);

e BpeMs paboTHl B peXXuMe ¢ OHO(MA3HBIM 3aMBIKaHHEM B CETH OT 5 10

10 cexyHz;

e jMama3oH pabounx Temmeparyp ot -25°C mo +40°C;

¢  WCIIOJTHEHHWE T BHYTPEHHEH (HapyKHOM) YCTaHOBKH,

e BHICOTA YCTAHOBKH Haj ypoBHeM mMops He 6oree 1000 m.
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0003HAYEeHUST KOMIIJIEKTHBIX yCTpOﬁCTB

JUIA

PE3UCTUBHOTO

i— HOMHUHAJIbHOC HAPKCHUE CETH, KB

HOMMHAJIbHBIM aKTHBHBIN TOK, A

THI KOMITJIEKTHOTO YCTPOMCTBA

Texangeckue xapakrepucTuku ycTpoiicts NERC npuBeneHsI B TaOIHIIAX

I11-I.13.

Ta6muua I'.11 — KoMIutekTHBIE yCTPORCTBa PE3UCTUBHOTO 3a3¢MJICHHS HEHTpaiu
U1 ceTeii 6 kB

H JdonycTumoe
. OMHHAJIbHOE .
Tun ycrpoiicta | HomuuanbHoe I —— HomunanbHbI# BpemMs
PE3HCTHBHOIO CONpPOTHBJIEHHE, TOK pe3ucTopa, NPOTEKAHHS
3a3eMJIeHUA Om ce"l;/l, A HOMHHAJIBHOI'O
K TOKA, C
NERC-40-6 91 6 40 10
NERC-100-6 36,3 6 100 10
NERC-200-6 18,2 6 200 10
NERC-400-6 9,1 6 400 10

s ceteit 10 kB

Ta6mmma I'.12 — KoMIuiekTHbie yCTPOHCTBA PE3UCTHBHOTO 3a3¢MJICHHS HEATpaJIH

JonycTumoe
. HomunanbHoe .
Tun ycrpoiicrea | HomunaabHoe nanpmsenne HomunanbHbI#H BpeMs
PEe3HCTHBHOrO | CONMPOTHBJIEHHE, TOK pe3ucTopa, NpPOTEKAHHS
3a3eMJIeHHs Om ceg" A HOMMHAJILHOTO
K TOKA, €
NERC-40-10 152 10 40 10
NERC-100-10 61 10 100 10
NERC-200-10 30,3 10 200 10
NERC-400-10 15,2 10 400 10
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Ta6ymmua I'.13 — KoMIutekTHBIE yCTPORCTBA PE3UCTUBHOTO 3a3eMJICHHs HEHTpaTH

s cetert 20 kB

Jonycrumoe
» HoMmuHanbHoe o
Tun ycTpoiictBa | HomuHANBHOE — HomHHANBHBIH BpeMs
PE3UCTHBHOIO | COMPOTHBJIEHHE, TOK PE3HCTOPA, NPOTEKAHHA
3a3eMJICHHA Om cchI;" A HOMHHAJILHOTO
TOKA, ¢
NERC-40-20 303 20 40 10
NERC-100-20 121 20 100 10
NERC-200-20 61 20 200 10
NERC-400-20 30,3 20 400 10
NERC-1000-20 12,1 20 1000 2,5(5)
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IIpwaosxkenue JI
(cripaBovHOE)

TexHU4YeCKHe XapaKTEePUCTHKA TPAaHCGOPMATOPOB 3a3eMIICHUS
HeiiTpanei
A.1 ®uapTpsl 3a3emusiromue cepun ®M30
[Nogrmrouerne pe3ucTopa MOXET OBITH BBITIONHEHO 4Yepe3 CHEeLHabHO
yCTaHABJIMBACMBIH CHJIOBOM (uibrtp HyjaeBod mnocieaosarensHoctn OM3O0,
NPEICTABNIAIONTHY cO0OM MacinoHAaNoONHEHHBIH TpexdasHslii TpaHchoOpMarop, He
WMEIOIIMKA HHU3KOBOJILTHOH BTOPHYHOH OOMOTKM M C OOMOTKOH BBICIIETO
HaNpsDKEHUA BHITIONIHEHHOW MO cxeme «3ur3ar»y. Cxema wcnonb3yercd Ui
HU3KOOMHOTO, BBICOKOOMHOTO PE3UCTHBHOTO W KOMOHMHHMPOBAHHOTO 3a3¢MJICHHA
Hedrpain. HeoOxonuMbie YCIIOBHSA: CXEMa COCAMHCHHS IEPBUYHOM OOMOTKH
3Be3/a ¢ HyneM; mposepka ®M30 Ha TepMHUECKYIO CTOHKOCTE B pexxume O33.
[TapameTpsl, HeoOxoauMbie s BeiOopa @®M30 npusenensi B Tadn. /1.1

Ta6smua /1.1 — HomuHanbHbIe 1apaMeTpsl PUIBTPOB HYJICBOH MOCIICIOBATSIIBHOCTH

tra ®M30
g < 3 = A © -
Tun puasTpa § £ é E § = E 5-9[5 i:-? 54
s | E= | 2% | 2| : | BT E
= = = = = = =
®M30-40/6,6 6,6 8,4 10,5 0,04 75 3 600
®d®M30-80/6,6 6,6 16,8 21 0,1 120 3,2 1200
dM30-200/6,6 6,6 42 52,2 0,15 250 4,2 3000
®M30-310/6,6 6,6 65,1 81,4 0,3 550 3,5 3500
dM30-500/6,6 6,6 105 131,2 0,25 850 5,5 5000
dM30-875/6,6 6,6 183,7 2296 0,6 800 4.5 6000
DOM30-40/11 11 5 6,3 0,03 65 3 600
OM30-80/11 11 10,1 21 0,1 120 3,2 1200
OM30-200/11 11 25,2 52,2 0,15 250 4,2 3000
®M30-310/11 11 39,1 48,9 0,6 600 3,6 3700
®dM30-500/11 11 63 78,75 0,15 850 5,5 5000
dM30-875/11 11 110 137,7 0,35 800 4.5 6000
IMpumeyanue: [Ipu TeMnepaType OKpykaromero Bo3ayxa He 6onee +40 0C, HOMyCKArOTCS CICAYIOMEC HATPY3KH
HIBTPA:
g)Tqu)me 6 yacos - 100 % (HOMHHAIIbHBIH TOK);B TeueHHE 2 4acoB - 120 % (meperpy3ka 20 %).

Ba)KHbIe NYHKTbl AOKYMEHTa MO)KHO HABUTU NO  ccbiAKe | Ha JHepreTuK.py


https://energeteek.ru/knowledge-base/ntd?ntd-ntd-139=408

70

1.2 ®uabTpsl 3a3emisiionue cepun @3M
OuIbTpEl 3a3eMJIAIOIINAE MPEIHA3HAYEHBl I TOAKIIIOYEHN TyTrOracsaiux
PEaKTOPOB COOTBETCTBYIOIIEH MOITHOCTH K Tpexda3HbiM ceTsam 6-10 kB.
CrpykTypa ycaosHoro ooo3zHauennss P3M-X/X-V1:
® — punpTp;
3 — 3a3eMJISAFOIIIHIA;
M — ecTecTBEeHHAS MUPKYJIAAS BO3/AyXa U Maca,
X — MOIIHOCTh TPH HOMHHAJBPHOM HANPHKCHHH M TOKE NICCTUYACOBOM
Harpysku, kB-A;
X — Kknacc HampshbkeHus, KB;
VY1 — xmmmartuveckoe ucrmoHenne u kareropus pasmeenus no 'OCT 15150-69.
IIpumep 3anucu o603Ha4YeHnst peakropa: O3M-300/6 V1
OunabTpbl NpeAHA3HAYCHBI JJIsi PabOThl B JUIMTCIBHOM PEXHME MPH
HOMHWHAJIBHBIX 3HAYEHHAX TOKA W HANPSOKCHHSA W HE Oonee 6 4acoB MpPH TOKax OT
HOMHHAQJIBHOTO [0 TOKAa INECTHYacOBOM HArpy3KHh M HOMHMHAIBHOM WIH
HauOosbieM pabodeM HanpspKeHUH. MHTepBanbl Mexay BKIIOYCHHAMH B PEXHM
IIIeCTHYACOBOM Harpy3ku He MeHee 12 wacoB npu oOmie# romooii Hapabotke 600
YJacoB.
Jlonyck Ha 3HaUeHWE HOMHUHAIBHOTO ToKa — = 8%. J/lonmyck Ha 3HaYeHHEe TOKA
NIECTHYACOBOM HArpy3ku — MUHYC 8%.

Twursl 1 ocHOBHBIC TapaMeTpbl GubTpoB cepun O3M mpuBencHBI B TaOIHIlE

J.2.

Ba)KHble NYHKTbI AOKYMEHTa MO)KHO HAATU NO cChIAKE | Ha DHEepreTuk.py


https://energeteek.ru/knowledge-base/ntd?ntd-ntd-139=408

71

Ta6muma /.2 — Tuns!l 1 HOMUHATIBHBIE TTAPAMETPHI (PHUITBTPOB HYJIEBOH
NOCJIE0BATENbHOCTH cepun O3M

A

HOMHHAJBHOI'0 TOKa HEHTPAJIHA

-4aCOBOI HATPY3KH,

Tun

HomunajbHoe HanpsizkeHue, KB
Hauboubmee padouee Hanpskenue, KB
HomMuHAJIBHBIH TOK, A

Tok 6
Tox xoaocToro xoaa, % k 1/3
IToTepu xomocroro xoaa, Br
HanpsiskeHue KOpOTKOro 3ambikanusi, %
[MoTepu KOpOTKOro 3aMbIKAHMSA, BT
Macca, Kr
Jamna (L) x mupuna (B) x Beicora (H), Mmm

®3M-120/6 V1 |6,6/3 [7.2N3 | 20 | 27 | 1,9 | 410 |2,0 | 780 |1345 |1157x1256x1600

®3M-300/6 V1 |6,6/3 [7.2N3 | 65 | 87 | 1,33 | 550 | 2,5 [2400 | 1553 | 1157x1256x1600

®3M-500/6 V1 |6,6/N3 [7.2N3 | 110 | 147 | 1,33 | 890 | 2,0 [3170 |1960 |1245x1276x1771

®3M-950/6 V1 | 6,6/N3 | 7,23 [200 | 273 [0,95 | 1350 | 2,5 |5470 [3322 | 1565x1336x2012

®3M-1200/6 V1 [6,6/N3 | 7,243 [260 | 350 |0,75 | 1800 | 2,0 | 6290 {4720 | 1695x1440x2283

®3M-190/10 V1 | 113 | 1243 | 20 273 | 2,6 | 600 |2,0 | 1150 | 1441 | 1157x1256x1600

®3M-500/10 V1 | 1143 | 1243 | 65 | 87 | 1.1 | 890 |2,5 |3300 | 1967 |1245x1276x1771

®3M-860/10 V1 | 113 | 1243 |110 | 147 | 1,0 [1360 | 2,5 |[4600 |3320 |1565x1336x2012

®3M-1600/10 V1 | 113 | 1243 |200 | 273 [0,95 [2280 | 2,5 |7030 |4755 | 1695x1440x2283

®3M-2000/10 V1 | 1143 | 1243 [260 | 350 | 0,5 |2670 | 2,5 | 8670 | 5770 |1775x1450x2502
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1.3 TpancdopmaTtopsl Tuna TMI'N

TpancopmaTopsl HelTpaneoOpas3yrole CHIOBBIE MACIAHBIC TpexgasHbe
tina TMI'N o6mero HasHaueHusi Ha Hampsokerne a0 10 kB BKIOYHTENBHO ¢
€CTECTBCHHBIM MAC/SHBIM OXJIKICHUEM, NpPEAHA3HAYEHB! I IPeoOpasoBaHHUs
JNEKTPOSHEPTHHM B CETAX DHEPrOCHCTEM M MOTPeOUTENeH TEPEMEHHOr0 TOKa
yactotoii 50 I'm.  TpancopmMaTopsl HW3TOTABIHBAIOTCA W TOCTABIIIOTCS B
cootBetcTBHM ¢ TY 3411-038-71026440-2011.

CrpykTypa yc10BHOro 0003Hauenus Tpancgopmaropa:

I M T - / -yl

-‘7 Kinvaraieckoe neno:IHeHERe H KaTeropas H pasMemenuano I'OCT 15150

K1ace nanpskennsacTopoHs BH, kB

HoMHHA:TFHAS MOIIHOCTb TpaHcdiopMaTopa, KB A

N- HefitpaneoGpazvionme

I' — repMeTHIHEIE

EctecTReHHan IMHPEYIAHA MacTIa

Tpaucdopmatop TpexdasHbi

IIpumep o6o3naueHns TpaHcHOPMATOPOB TPH 3akase TpaHCopMaropa
TePMETHUYHOTO HCIOJIHEHUA CIEHUATIBHOIO HEHTpaneoOpasyromero HOMHUHAIBHOM
motuHocThio 200 kB-A, HOMUHATHHEIM HampspkeHueM 11 kB, cxemoif u rpymmoi
coemmHEHUS Ziy — « Tparcgopmarop TMI'N-200/11 — V1y.

HomunanbHbele mapaMeTpsl W WX IOIYCTHMEBIE OTKJIOHEHWS MPHBEICHHI B
tabn. 13-714.
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Ta6mua 1.3 — Homunansuabie napamerpst Tpancgopmaropos cepunt TMI'N

Coueranue Tox
Tun MomHocTb, . Morepn, Br
™a q) B-A HANPA’KEHHH UKB, % XX,
HC M xB-
p opMaropa BH T = 3 e "
0,23;
TMI'N-80/6,6 6.6 23,

' ’ 1080 | 1230 | 31 | 14

TMI'N-80/11 80 A (: 1| 150 ’ ’
0,23;
TMI'N-125/6,6 6.6 23,

’ ’ 1970

TMI'N-125/11 125 0 0,(:1 200 2170 | 35 | 12
0,23;
TMI'N-200/6,6 6.6 123,

’ ’ 0,11 230 | 2650 ,

TMI'N-200/11 200 1 . 2880 | 41 | 1,1
0,23;

TMI'N-310/6,6 N 6.6 23

TMI'N-310/11 310 0 0,(:1 520 | 3200 | 3720 | 3.4 | 13
0,23;

TMI'N-500/6,6 6.6 23,

TMI'N-500/11 500 1 0,(:1 800 4900 | 5700 | 53 | 06
0,23;

TMI'N-800/6,6 6.6 123,

, , . 1
TMI'N-800/11 800 1 0,(;1 750 | 6000 | 7750 | 5
TMI'N-1000/6,6 66 | 0%

TMIN-1000/11 1000 1 0,;1 1750 | 8000 | 9750 | 55 | 1,6
TMI'N-1250/6,6 66 | O%

) ’ ’ 0,11 2200 | 1050
rNaizsont | 0% | 1 X 1270 | s5 | 14
TMI'N-1600/6,6 66 | %%
TMI'N-1600/11 1600 1 0,;1 2400 | 12000 | 14400 | 65 | 13

Tao6smua /1.4 — Jlonycrambie OTKIIOHEHHS TAPaMETPOB TPAHC(HOPMATOPOB CEPHH
TMI'N

H
Morepn XX | Torepn K3 Cymmapnbie Tok XX anpspkeHHe Koxppuument
noTepH K3 TpaHcopMaLHH
+15% +15% +10% +30% +10% +0,5%

TIpumeuanne: ura TparcdopmaTopoB MOIIHOCTBIO cBhiie 1000 kB-A mpenenbHbie
OTKIJIOHEHHS MOTEPh KOPOTKOTO 3aMBIKaHUA JOJKHBI ObITh +10%.
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.4 Tpaucpopmatopsl TEGE (ETR)

@Ounbtpbl  (TpaHC)OPMATOPH)  MAC/SIHBIE — 3a3eMISIIOLIME  HYJICBOH
nocnenosarenbrocT TEGE (ETR) momuoctsio 100 — 4000 kB-A Ha HanpspKkeHHEM
6-35 kB mpennazHaueHBl IS BBIBOAA HEUTPAIBbHOM TOUKM B CETAX C
HM30TTMPOBAHHON HEHTPAIBIO M IOAKIIOUCHHA K 3JIEKTPUYECKON CETH AyroracsAmx
PEaKTOPOB HWITH PE3VCTOPOB 3a3EMJICHUS HEUTPAIIH.

Ounbtpet  (tpanchopmaroper) TEGE (ETR) npeanasHaueHel — mis

IKCTUTYaTaITHH;

e B paiioHax ¢ YMEPEHHbBIM KIIIMATOM;

® IIpH TEMIIEPATypPe OKPYKAIOIMero Bozmyxa B amama3zone ot —40 °C no

+40 °C,

® Ha OTKPBITOM BO3AyXe (WK BHYTPH [OMEIICHNUS);

® TIpYW OTHOCHTEITFHON BIIAXHOCTH Bo3ayXa Ao 80%;

e Ha BeicoTe He Boime 1000 M Haj ypOBHEM MODsi;

¢ B OKpYXalollel cpeie, He COAepKaliedl TOKONPOBOJAINEH IBUIM H

arpecCHBHBIX Ta30B M TAPOB B KOHLEHTPANMAX, BbI3bIBAIOIIMX pa3pylICHUE

M30JIALMH U METATNYECKUX YaCTEeH.

Ecimu 3a3emnstomuii TpancGopMaTop YCTaHOBJIEH B 3aKPHITOM MPOCTPAHCTBE,
HEOOX0AUMO O0€CHeYnTh [OOCTATOYHYH LHPKYSIH0 Bo3ayxa. Heobxomumo
ofecrednTh UMPKYILMIO KaK MHHEMyM 4M'/mMmH  Bosmyxa mma 1 kBt
paccemBaeMOro Teljla. BenmWuWHa TOTEph NPHUBEACHA B TEXHUYECKOH
JOKyMEHTAIIMH, TOCTABIIEMOM ¢ 3a3eMJLIOIIMM TPaHC(HOPMaTOPOM.

Howmunaneubie mapametpsl ¢uastpoB TEGE(ETR) npusenens! B Tabmumax

H5-1.7.
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Taommua .S — Homusamsasie napamerpsl ¢puistpos TEGE(ETR) s cetr 6 kB

HomunanbHas HomunanbHoe .
HomuuanbHbI#i
Ne Tun ¢puabTpa MOIIHOCTD, HAMPSIKEHHE CeTH, "
TOK HeHTpaju, A
xkB-A xB
1 TEGE0200 200 6 58
2 TEGEO0315 315 6 91
3 TEGEO0500 500 6 144
4 TEGEO0840 840 6 242
5 TEGE1000 1000 6 289
6 TEGE1250 1250 6 361
7 TEGE1600 1600 6 462
8 TEGE2000 2000 6 577

Taoauma .6 — HoMmuHambHBIE

mapamerpsl pusTpoB TEGE(ETR)

ma ceta 10 kB

HomunanbHas HomunajbHoe "
HomMuHANbHbBIH
Ne Tun ¢puabTpa MOIIHOCTb, HANIPSI’KEHHE CeTH, .
TOK HeHTpaJu, A
xkB-A xB
1 TEGE0200 200 10 35
2 TEGEO0315 315 10 55
3 TEGEO0500 500 10 87
4 TEGE0840 840 10 145
5 TEGE1000 1000 10 173
6 TEGE1250 1250 10 217
7 TEGE1600 1600 10 277
8 TEGE2000 2000 10 346
Taomuua 1.7 — Homunansasie napamerpsl ¢ruistpos TEGE(ETR) anst cetu 35 kB
HomunanbHasn HomuHanbHoe "
HomunaabHbIHi
Ne Tun ¢uabTpa MOIIHOCTh, HANPs’KEHHE CeTH, .
TOK HeHTpaau, A
kB-A kB
1 TEGEO0500 500 35 25
2 TEGEO0800 800 35 40
3 TEGE1000 1000 35 50
4 TEGE1250 1250 35 62
5 TEGE1600 1600 35 80
6 TEGE2000 2000 35 100
7 TEGE2500 2500 35 124
8 TEGE3200 3200 35 158
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JIHCT 03HAKOMJIEHHS

CTO 18-2013 «PyxoBoasmue yka3zanusa Mo BEIOOPY pekuMa 3a3eMIICHHS HeHTpain
B SJICKTPUUYECKUX CETAX HanpspkeHuem 6-35 kBy (peaakuus 1)
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