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1 HaznaueHnue 4 00J1aCTh NPUMEHEHHS

1.1 Hacrosmmit Cranaapt onpeaensieT COCTOAHHE HEHTpadi TOPOICKHX
KabeNBbHBIX pacIpeaeTUTENbHbIX ceTeil HanpsxeHueM 6, 10 u 35 kB (nanee — cetn

6, 10 um 35xB) OAO «Jlensnepro», BbIOOp TEXHHUECKHX CPEACTB TIIO

)
PETYIUPOBAHHUIO PEXUMA 3a3EMIICHUSI HEHTpanu ceTd M O0GOCHOBAaHHWE OCHOBHBIX
[IApaMETPOB TEXHUIECKUX CPEJICTB.

1.2 Hacrosumii CraHmapT mnNpexHa3HAYEH [T HCIOAB30BAHUSA TPH
MPOEKTHPOBAHWHM HOBBIX JJICKTPOYCTAHOBOK, a TaKXKe TMpPH MPOBSICHHH
PEKOHCTPYKIHH M MOAEPHU3ALUH AEHCTBYIOLIMX CUCTEM HIEKTPOCHA0MKEHH.

1.3 [eiicreue HacTosmero CtaHaapTa pacmpoCTPaHIeTCsS HA BCe OOBEKTHI
JJIEKTPOCHAO)KEHHT ~ TOPOJNCKMX  KaOeNBHEIX  pacTpelNeSUTeNIbHBIX  ceTei
OAO «JIeH3HEpPro», B 9UCI0 KOTOPHIX BXOAAT MUTAIOIIHE U PACTIPEACITUTCIIHHBIC
ceTu, paclpedenTe/IbHbIe YCTpolicTBa HampspkenneM 6, 10 u 35 kB, a takke
pactpenenutenbueie ceth 6, 10 m 35 kB, mnpuHAamIeKampe CTOPOHHAM
MPOU3BOACTBEHHBIM M SHEPreTUUYECKAM OPTaHM3aIHsIM, HMEONIHe o01ue ¢ CeTsIMU
OAO «JlensHEpro» rpaHUIs 0aIaHCOBOH MIPUHAIIEKHOCTH.

14 TIlpu  snexkrpocHabxeHwn  OOBEKTOB  TOPOJACKOM  KaOesbHOM
pacopenenutenpHor cetd OAO «Jlemsnepro» ot ceteit 6, 10 u 35 kB cropoHHHX
SHEPreTHUECKIX KOMIAHWH, PeaM3alisi PeKUMOB 3a3EMIICHUS HEUTpanu ceteil u
HCIIOJIB30BAaHNE COOTBETCTBYIOMIMX TEXHUUSCKHUX CPEACTB ISl OCYIIECTBIICHHS 3THX
PEXKMMOB, IPEXYyCMOTPCHHBIX HOpMamu Hactosmero CraHmapra, JOMDKHBI GBITH
COTJIaCOBAHBI C COOTBETCTBYIOIIUMH CITYKOAMH TIPEIIPHATHIT SHEPTOCHCTEM.

1.5 Tlonoxkenus Hacrosiiero CraHjaapra SBISIOTCA 00A3aTebHBIMU IS
BCEX MNPOM3BOACTBEHHBIX OpraHH3aUWi, WMeOmMMX O0mHe C cersaMu
OAO «JlensHepro» rpaHHiBl 0anaHCOBOW NPHHA/UIEKHOCTH, W OpraHU3aLHi,
OCYLIECTBIIAIOIINX  MPOEKTHPOBAHHE,  CTPOHTENBCTBO,  PEKOHCTPYKIMIO |

IKCITyarTanuo 00bekToB AekrpocHabxeHns OAO «Jlersneproy.



2 HopMaTHBHBIE CCHIIIKH

B Tekcre Hacrosmero CraHgapTa HMCHOJIb30BAHBI CCBUTKH HA CICAYIOLIHE
HOPMAaTHUBHBIC TOKYMEHTEHI:
- CO 153-34.20.120-2003 TIlpaBuna ycTpoOHCTBA 3IEKTPOYCTAHOBOK 7-€
n3nanue. (ITpukas Munsaepro PO ot 30.06.2003 Ne264)



3 TepmuHbI U onpeaeIeHust

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

OecToxoBasi Iay3a — MHTEPBAJI BPEMEHH, TPH AYTOBOM 3aMBIKAHUH, MEKIY
MOMEHTOM TIOTACaHUs AYTH U €€ TOBTOPHBIM 32KUTAHUEM;

BBICOKOOMHO€ pe3ucTUBHOE 3a3eMUIeHHE HeHlTpaIm CeTH —
MIPEIHAMEPEHHOE 3JIEKTPHUUECKOE COCIUHEHUE HEHUTPAIM CeTH € 3a3€MILIIOLIAM
YCTPOWCTBOM U€PE3 BBICOKOOMHBIN PE3UCTOP, KOTOPBIM CO3[Aa€T aKTUBHBIN TOK C
IEeNbl0 00ECTICUeHU UIMTENBHOW PadoThl ceTH ¢ OMHO(A3HBIM 3aMBIKAHHEM Ha
3eMII0 (HAa BpeMsA IOWCKAa M OTKIIOUEHHS TOBPEKACHHOTO NPHUCOCTUHECHUS

OTICPAaTUBHBIM TTEPCOHAIOM ) 0€3 TiepeHanpsHkeHUH U (hepPOPE30OHAHCHEBIX SIBJICHHIA,
IIpumeuanune — 3a3eMJBIIOIUIA TpaHCHOPMATOP U PE3UCTOP HOJDKHBI  ObITh
paccunTaHbl Ha AJIUTEIbHbIH PeKUM PaboThL.

JAYTrOBO€ MepeHanpsKeHne — NepeHanpsHKeHUE, BOSHUKAIONIEEe B CETH MPH
HEYCTOWYHBOM (TIEPEMEKAIOMIEMCS ) TOPEHHH AYTH B MECTE MMOBPCIKIACHUS,

Ayropoe 3aMbIKAHHME Ha 3eMJII0 — 3aMBIKaHHE Ha  3€eMJIO,
COMPOBOXKJAIOIIEEC HEYCTONUNUBBIM TOPEHHEM JIyTH B MECTE TTOBPEKICHHUS,;

3azeMJICHHE HelTpaJm ceTH 4epe3 JAyroracsiluii  peakrop -—
MPEAHAMEPEHHOE 3JIEKTPUUECKOE COCIUHEHUE HEUTPAIM CETH C 3a3€MILIIOLIMM
YCTPOMCTBOM UY€Pe3 AYTOTaCAIINi PeaKkTop, KOTOPHIHA CO3/1a€T WHAYKTUBHBIA TOK C
LEJBI0 KOMIIEHCAllMM €MKOCTHOrO TOKa B MeECT€ OOHO(A3HOro 3aMbIKaHWA Ha
3eMIII0 («KOMIIEHCUPOBAHHAs HEMTPAIbY ),

I1 pumMedyaHue -— HpnmeHeHHe AYyroracsmero peakTropa OCYMECTBIKIETCA INPH
MPEBBILICHNH TOKOM OJHO(Aa3HOTO 3aMBIKAHKS HA 3EMIIFO 3Ha4Y€HHIi, HopMupyembIx [TYD.

KOMIIEHCAMS TOKA 0JHO(AZHOI0 3aMBIKAHUSA HA 3€MJIK0 — KOMIICHCAIUSA

€MKOCTHOM COCTaBJIAIOIIECH TOKa OI[HO(baSHOI‘O 3aMBIKAHHA Ha 3C€MIII0 3a CUCT

MOAKITIOYCHUS K HEHTPAJIH Tyroracsimero peakropa;



HAllpaBJICHHasi TOKOBasi 3alIHTa OT OJHO(A3HBLIX 3aMBIKAHHI Ha
3eMJII0 — 3allIUTa,  pearupyromas Ha TOK W HANpKCHHE  HYJIEBOM
MOCJIEIOBATENBHOCTH, a TaKXKe OJICKTPUUECKUH Yroja MeXay HHMH. 3allura
NOAKIIOUaeTcs K  (uibTpy TOKOB H  (QWIBTPY HANPSUKEHHWsS — HYJIEBOM
MOCJIeIOBATEIBHOCTH,

HEeHANpPaBJIeHHasl TOKOBasl 3alIHTa OT OAHO(A3ZHBIX 3aMBbIKAHHII HA
3eMJIK) — 3allMTa, PEarnpyroIias Ha TOK HYJIeBOHM IMOCIEI0BATEIBbHOCTH. 3amuTa
TIOTKITFOUAETCS K (PHIIBTPY TOKOB HYJICBOM MOCIIEI0BATEILHOCTH,

HH3K00MHO€ Pe3HCTHBHOE 3a3eMJIeHHE HeliTPAIH CeTH — NpeIHAMEPEHHOE
AIIEKTPUUECKOE COCTMHEHUE HEHTPAU CETH C 3a3EMILIOIIMM YCTPOMCTBOM Yepe3
HU3KOOMHBIA PE3UCTOP, KOTOPHIM CO3Ma€T aKTUBHBIH TOK C I€JIbIO OrPaHHYCHUA
IYyTOBBIX TIEPEHANPSKEHUM, OBICTPOTO M CEJIEKTUBHOTO OTKIIIOYEHHS OAHO(A3HOTO
3aMBIKaHHMA Ha 3€MJII0 M MaKCHUMalbHOTO OXBara OOMOTOK TpaHc(opMaTopoB
3aIUTOM OT 0AHO(AZHOTO 3aMBIKAHHS HA 3EMIIIO;

IIpumeuanue - 3a3eMiBIIOIMI TPaHCHOPMATOP U PE3UCTOP BHIOUPAIOTCS IS

KPaTKOBPEMEHHOTO pekiuMa paboThL

NUTAWAA JHHUA — JIMHWS, NUTAIAs PacnpefeNATENbHBIA MyHKT OT
LEHTPA MUTAHUS,

nepeMexaromascss Ayra — ayra, HMEOMas HEyCTOWYWBBIA XapakTep
TOPEHUS, COIIPOBOKIAOIIUIICS MHOTOKPATHEIMH 32)KATAHUEM M TAIICHAEM,

pacnpeaeuTebHAs JIMHUS — JIMHUS, TUTAIOLMASL P TpaHCHOPMATOPHBIX
MOACTAHINH OT LEHTPa MUTAHUS WIN PACIIPEIEIUTENBHOIO IYHKTA;

peXuM 3a3emMJIeHHsl HeHTPaJHM CeTH — crocod yCTpoiicTBa HEWTpaX CETH,
OpA  KOTOPOM Helitpanp 1m0 wW30IMpoBaHa, JHMOO B HEEe BKIIOYEHO
JONOTHUTENIBHOE 000pYAOBaHHE: PEAKTOp, PE3UCTOp MWIM MX KOMOWHAIMs,
M3MEHAIOIIEES BEMINHY TOKa OJHO(DA3HOTO 3aMBbIKAHUS Ha 3EMJIIO;

Pe3NCTHBHOE  3a3eMJIeHHEe HEWTpaiu CeTH —  [PeJHAMEPEHHOE
IEKTPUYECKOE  COCOUHCHWE HEUTpanmum  IeHeparopa WM CIEOHAIbHOIO

3a3eMJIIIOIIEro TpaHcopMaTopa ¢ 3a3eMIISIONIMM YCTPOMCTBOM uepe3 aKTHBHOE



COTPOTHBIICHAC C [ENBI0  TOJABJIICHWS  JYTOBBIX  NCPCHANPSKEHHH M
(heppope3oHaHCHBIX SBIICHHM PH 0HO(A3HOM 3aMBIKAHAH HA 3EMITIO,
Pe30HAHCHOE 323eMJICHHE HEeHTPAJIH — 3a3¢MJICHIE HCHTPAJIH, PH KOTOPOM
WHIYKTHBHBIA TOK JyrOracsinero PeaKropa paBeH eMKOCTHOMY TOKY CETH,
(deppopezoHaHCHDbIE ABJICHUS — NIEPEHANPSIKCHHS W CBEPXTOKHA B OOMOTKAX
TpaHchopmaropos HampspkeHus (TH), BO3HHMKAOMUEe B pe3yibTaTe HACHIIIEHHS

crtany TH 1 pe3oHaHCHBIX ABNEHUI.

4 O003Ha9eHNs 0 COKPATEHHST

ABP — aBromaTHuecKkuii BBOJ pe3epBa
AIIB - aBTOMATHYECKOE HOBTOPHOE BKIOUCHHE
BJI - BosaymIHbIC THHAA
BH - Bsicmee HanpsokeHUE
JAI'P — nyroracsmmii peaktop
3PY - 3akpbITOE paclpenesiuTeIbHOe YCTPOHCTBO
K — Konrakrop
KJI - xabennHbIE TUHUH
MT3 - wmakcHManbHas TOKOBAs 3alllATa
033 - opHOda3HOE 3aMbIKaHKE (JYTOBOE HITH «METAJUTHYECKOEN )
OIlH - HenuHEWHBIH OrpaHUYUTENTb IEPEHANPSIKSHHI
T3H - tpancdopmarop mis 3a3eMIICHH HEWTpaTH
TTHIT - tpancdopMaTop TOKA HYJICBOH IMOCIEI0BATEIbHOCTH
OHIT - ¢unptp HyNEBO#H MOCIEAOBATEIBHOCTH

P — wryHTHpPYIOMHKI HU3KOBOIETHBIN PE3UCTOD



5 O0mme moJ10KeHns

5.1 TlpaBumamu yctpoiicTBa 3nekTpoyctaHoBok (IIVD) [1] ycranosnen
PEXUM IKCILIyaTallMd JNIeKTpudeckux cerelt HampsbkeHueMm 6, 10 m 35kB ¢
W30JIMPOBAHHOM HEHTpabIo, ¢ HEHTPAIBIO, 3a3¢MJICHHOI Yepe3 myroracsiuii
peaKTop, WK ¢ HeHTpabio, 3a3eMIICHHOH Yepe3 Pe3ucTop.

5.2 Hawmbomee pacnpOCTPAaHEHHBIM BUI HOBPEKIACHHA B TAKHX CETAX —
oxHoda3HbIe 3aMBIKAHHUS Ha 3eMITIO, CONPOBOKAAIOILUECA MEPEMEXAIOIISHCs TyTroi
u cocraprone 6omee 70 %. Bo3HMKaOMKE IPH 3TOM AYTOBbIE TIEPEHANPSDKEHHS
KparHOCTHIO 110 (3+4) Uy u Oosiee OMacHH IIA 3IEKTPOOOOPYAOBAHUS H, B IEPBYIO
odepests, s kadenel 1 TparnchopMaTopoB HanpsnkeHus [2,3,5-7].

5.3 B Hactosiiiee BpeMsi B CHCTEMAaxX JJIEKTPOCHAOXKEHHA XHJIBIX 3IaHHi
ropofa, KpyMHBIX MPOMBINUICHHBIX OOBEKTOB U COLMATBHO-KYJIBTYPHBIX
yupexaeHuit kabeapHbie ceTn HampsokerueM 6, 10 u 35 kB paboTaroT B OCHOBHOM ¢
W30JIUPOBAHHOM M KOMIIEHCUPOBaHHOW HelTpamblo. PeneliHas 3ammra oOT
omHOGA3HBIX 3aMBIKAHHMI Ha 3¢MJTI0 B TAKAX CETAX B OCHOBHOM HE CIOCOOHA
CENEKTUBHO OOHApYXUTh ¥ (WJIH) OTKIIOYHTH aBAPHMHOE NPHCOCAMHEHHE W
BBITMTOJIHACTCA C HeﬁCTBHCM Ha CHIrHal. an/I OTOM BCA CCTh Ha BPEMA ITOHCKa
MOBPEXKAEHUS.  JUIMTENIbHO  HAXOMUTCS  [OJ  BO3JCHCTBHEM  IYTOBBIX
nepeHanpsikeHuil. TIOHCK MOBPE/KIACHHOTO TPHCOCIMHCHHS TPEOYET 3HAYUTEIbHBIX
3aTpaT BPEMEHH, JIOJACKUX M MaTepuajbHBIX pecypcoB. llperenbHO BbicOka
BEPOSITHOCTh [JANTPHEHINETO Pa3BUTHS aBapiH B BHAC MBOWHBIX 3aMBIKAHHH Ha
3EMITIO, YTO TPHUBOAUT K OTKIIIOYECHHIO HCECKOJIBKHX lTpPICOCI[Pl'HGHHﬁ H K
CYLLECTBEHHOMY HEJOOTIYCKY MIEKTPOIHEPrUHU OTPEOHTEISM.

54 B Hacrosmee BpeMa B PoccHu 0TKa3z OT pekAMa W3ONMPOBAHHOMN
HelTpamy B ceTax HampsbkeHueM 6, 10 m 35 kB Haxomwr Bce Oosiblitee TPH3HAHHE.
[lpuMeHeHrE PE3UCTHBHOIO 3a3€MIICHHWA HEHWTpaTM MO3BONAET W30AaBUTBCA OT
OMACHEIX TICPCHANPSDKCHUIM, TOBHIIACT OBICTPOJACHCTBHE W  CEJICKTHBHOCTD
peneiHOM 3alMuThl W YBEIMYWBAET ITOKA3ATEeNId HAASKHOCTH 3JIEKTPOCHAOKEHUS

norpebuteneit.  [IpOMBIIIEHHOCTBIO — TPEAIATAIOTCS  HOBHIC  KOMIUIEKTHBIE
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YCTPOHCTBA I BBICOKOOMHOTO WM HH3KOOMHOTO PE3UCTUBHOIO 3a3eMJICHUA
He#iTpanu. B 9T0# CBA3M BO3HHWKAeT HEOOXOAUMOCTh Pa3pabOTKU PYKOBOIAIIETO
JMOKYMEHTA, ONPEACIIAIONIET0 PEXKUM 3a3eMIICHUA HEUTpaIu B paclpedenuTeIbHbIX
cersix HanpspxeHHeM 6, 10 u 35 kB OAO «Jlen3Heproy.

5.5 PazpaGorannsiii CTanmapt He OTMEHsET AeicTBre HOpM [1YD, omHako, B
gacT  BBEIOOpA peXMMa  3a3eMJICHHS HEHTpaM TOPOACKHX  KaOeJIbHBIX
pachpeenuTeNbHEX CceTel pPa3IMYHOIO Ha3HAYEHHA, CTPYKTYPHl M IIapaMeTpOB
000pyIOBaHUA A PETYIMPOBAaHUA DPEXUMA 3a3eMIICHUA HEHTpaiu, SBILIOTCA
YTOYHAIOMIAM JTOKYMEHTOM.

5.6 PexoMeHmanuu MO ONpPENEICHUIO peXUMa 3a3eMJICHHA HEWTpanu
TOPOACKMX KaOelIbHEIX pacIpeleuTebHbIX ceTed HampsbkeHnem 6 u 10 kB
OAO «Jlensnepro», a Takxe BEIOOPY TEXHMYECKHX CPEICTB MO PETYIMPOBAHUIO
pexxuma 3azemsieHus HedTpanmu ceth 6 w 10 kB m 00OCHOBAaHWIO OCHOBHBIX
IMapaMeTPOB TEXHUUECKHUX CPEICTB IpuBeaeHbl B Pasnene 7.

5.7 PexoMeHmanpu TO ONPEIENCHHIO PEKHMA 3a3¢MIICHHSA HEHTpanmu
pacnpeneuTeNbHbIX KabenbHbiX ceTell HanpspkeHueM 35 kB OAO «Jlensnepro», a
TaKkkKe BBIOOPY TEXHHUECKHX CPEICTB IO DPETYIHPOBAHUIO PEXKUMA 3a3eMIICHHA
Helitpamu cetd 35 kB m 00OCHOBAaHHIO OCHOBHBIX MApaMETPOB TEXHHYCCKUX
CpencTB mpuBeaeHE! B Pazaene 8.

5.8 PexoMeHmammm 10 HACTPOMKE yCTPOWCTB peNeHHOH 3ammTsl W
aBToMatuku 0T O33 B ceTsax 6-35 kB, METOAMKH pacyeTa YCTAaBOK TOKOBBIX 3aLIUT
HYyJeBOH TIIOCIENOBAaTENbHOCTH M HAcTpoikh ycrpoiictB P3MA B cerax ¢
PE3UCTUBHBIM  33a3€MJICHHEM HEWTpaiy, OCOOCHHOCTH BHIOOpa MOIIHOCTH
TpaHcopMaTopa 3a3eMJICHUS HEWTpalid M pacueTa (haKTHIECKOrO TOKA B IICHH
HeUTpaiu A NOAKTIOUSHWA HU3KOOMHOTO PE3UCTOPa, a TaKKE TEXHHYECKHE
XapaKTCPUCTUKU BBICOKOBOJIBTHBIX PE3HUCTOPOB WIA 3a3€MJICHUA Heﬁ’[‘paﬂkl

TIPUBEICHHI B IPHIOXKEHIUSIX K CTaHIapTy.
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6 MexaHu3M BO3HHKHOBEHHS AYTOBBIX MepPeHATIPSLKEHHI

6.1 BosHHKHOBEHHE AYTOBBIX MEPEHANPSIKCHUN Haubojee BEPOATHO TMpH
TepeMesKaromeicsa Ayre ¥ Npu CpaBHUTENEHO HeOompmmx Tokax 033, kak nmpaBuio,
He npesbrmaommx 10 A. 3HaueHre aMIUTATYABI IEPCHANPSIKCHHN TIPH 3TOM MOJKET
Jocturats 3,5-3,8 dasHoro Hanpskenus Uy,

6.2 TlapameTpsl HEPEXOAHOTO HPOLIECCA IPH BO3HUKHOBEHHH OHO(A3HOrO
JYroBOTrO 3aMbIKaHUs B CETH C M30JMPOBAHHOW W 3a3EMJICHHOH HEHTpAJIBIO Hepes
JI'P onpenenstoTes eMKOCTBIO (a3 Ha 3EMIIIO, MHAYKTHBHBIMH COMPOTHBIICHUAMH
HMCTOYHUKA NuTaHus, napamerpamu JI'P, a Takke COMPOTHUBICHUEM JIyTH.

6.3  OcHOBHBIMH ¢axTopammu, ONPEACTIAIOIMEA MaKCUMYM
neperanpspxeHnit npu 033, ABNAIOTCA: MIHOBEHHOE 3HAUEHHE HAMPKCHHS HA
aBapuifHOH (ha3e B MOMEHT MEPBHYHOTO 32)KMTaHHS AYTH, MOMEHT MOTACaHHsA QyTH
¥ HaNpsHKEHUE TTOBTOPHOTO 3aXKMTaHHUA TYTH.

6.4 lloBbilicHHE TEpeHANPSXKEHHI MpPU AYrOBOM 3aMBIKAHHH Ha 3€MITIO
00YCIIOBIIEHO TEM, UTO BTOPHYHBINA MPOOOM MPOUCXOAUT NPU HEHYJIEBOM 3HAUCHHUH
HANpPsDKEHAA Ha HEUTPAId CETH, KOTOPOE 3aBHCHUT OT YCIIOBHMI TallICHHUA AyTH MMOCIEe
mepsoro mpoboss m cocraBmsier (0,5-1,4)-Uy.  MakcuManbHBIE  BETHUMHBL
MIEPeHANPDKEHUH BO3ZHHUKAIOT, €CIHM HAaOIIOAaeTcs moracaHue MYrM MPH HEpBHIX
mepexofax 4depe3 HyJIeBOe 3HadeHWEe cBOOOJHON cocraBismomeii Toka ayru. Ilpu
OBICTPOM IIOTaCAaHWM AYrd NPOUCXOJMUT 3apsii EMKOCTEH HEHOBPEXICHHBIX (a3 10
HANPSDKEHAA, NpeBhaomero (asHoe, W MOABIACTCA HANpsSHKEHHE HAa HEeHTpasm.
[Tocnenyromue 3aXATaHAs Tyrd B MOMEHT MAaKCHMyMa HalpsyKEHHA aBapUHHON
(hasbl MPABOAT K NO3TAMHOMY HAPACTAHHIO HAUPsDKEHHs (ICKATIALMH HATPSIKCHIA)
Ha HEHTPaIM M K TICPCHANPSIKCHUAM Ha HETIOBPEKACHHBIX (pa3ax.

6.5 Ockanauus nepeHanpsKeHUil U yBeTHMUEHHE HANpPsDKEHUS MOBTOPHBIX
mpoO0eB MPOUCXOANT NMPH OBICTPOM BOCCTAHOBJICHHH JIEKTPHYECKOH NPOYHOCTH
[OCJIe TIOTACAHMs TyTH.

6.6 Jlin wm3omammu kKabenedi ®W TPaHCGHOPMATOPOB KPATKOBPEMEHHOE

YBCIIUUCHUC SHCKTpPI‘ICCKOﬁ MPOYHOCTHU XapaKTCPHO B HauaJIbHOH CTaauK mpoiecca
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32 CuUeT BHIAYBAHWSA AYTH W3 Y3KOTO KaHAlA B IMOBPEKACHHOM H30JAMAHA C
MOCNEAYIOIUM MOHKEHHEM HANPsDKEHHA NPo00s TPH BRITOPAaHHH HM3OILIIHAH B
MECTE TIOBPCIKICHHS.

6.7 Ha jumTenpHOCTs TOPEHHA AYTH H YCIIOBHA €€ TalICHHS OKAa3bIBAIOT
CYIIECTBEHHOE BIMAHHE TEPEXOAHOE COMPOTHUBJICHHE B MECTC TOPCHHS JIyTH, BHJI
TU3NEKTPUKA, HEMOCPEACTBCHHO KOHTAKTHPYIOMIETO C JIYrOBBIM  KaHAJIOM,
HMHTEHCUBHOCTb €€ OXJIAKACHHA, JNABJICHHE B 30HE TOPEHUS AYTH, BO3MOXKHOCTh €€

pacTsKEeHHs U JIp.

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

7.1.1 I'naBHOH HENBIO BBICOKOOMHOI'O PE3MCTHBHOIO 3a3¢MIICHHS HEHTpamd
CeTH SABJISCTCS OTPAaHWUEHHE ITYTOBBIX IMEPEHANpPsUKeHHI W (heppope3oHaHCHBIX
sBieHut (B ocHOBHOM B TpaHcopmaropax Hampsokenus — TH) mpu
OTHOBPEMEHHOM obecneuennn yTenbHON paboTsl cetr ¢ O33 Ha BpeMs MOHCKA U
OTKJTIOUYCHHS MOBPEKACHHOTO IIPHCOCAMHEHHS OIICPATHBHEIM TIEPCOHAJIOM.

7.1.2 CHwkeHHe  HaNpsSKCHAS HA  HCWTPaM W OTpaHHYEHHE
MEPeHANPsIKEHAH MPH AYyrOBOM 3aMBIKAHMM HA 3€MJII0 JOCTHIAeTCA 3a CUET
YMEHBIICHUS MOCTOSHHOW BPEMEHHM Pa3pana €MKocTedl 340poBHIX (a3 BO Bpems
0ecTOKOBOM May3bl f;j ¢ TOMOIIBIO CICIHWAIEHO YCTAHOBJICHHOTO DPE3UCTOpa Ry
(pucynok 7.1), obecneunBaromero yMeHbIICHAC AKTHBHOTO CONPOTHBICHHUS LICIH
MPOTEKaHWS TOKA HYJIEBOM MOCIIE0BATEILHOCTH.

7.1.3 Pe3uctop Ry MOXeT OBITh HOAKIIIOYEH K CETH ABYMS COCOOAMH:

Iepssrii cnoco6 — ¢ momomipl0 TpaHcopMaTopa co CxemMoil coeAnHEeHUsS
06MoTOK YO/A. Pe3ucTop BKIIOUAETCS MEXIY HyJIeBOH TOYKOM OOMOTKH BBICOKOIO
Hanpspkerns T3H u koHTYpoM 3a3emiicHHs (PACYHOK 7.1a).

Bropoit cnoco6 — ¢ MOMOMEBIO CHEUHATBHOTO (QUIBTpa  HYJEeBOM

mocinenosarenbHocTH  (OHIT), xoropbiii mnpencraender coboil  Tpexdya3Hblid
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TpancopMaTop, HE MMEIOIIMKH HU3KOBOJIBTHON BTOPMYHOM OOMOTKH. PesmcTop
BKJIIOYAETCS. MEXIY HYJIEBOM TOukoi 0OMOTKH Bhicokoro Hampspkenns OHII u
KOHTYPOM 3a3emJieHus (pucynok 7.16).

714 B ceraix 6 u 10kB npeanodYTUTEIbHBIMA ABIAIOTCA BapUAHTHI
MOAKIIOYCHHSI PE3UCTOpa K HEWTPAITH C TIOMOIIBIO CHEHHANbHBIX (DHIBTPOB
HYJIEBOW MOCIEAOBATEIBHOCTH. [Ipy 3TOM MOIMHOCTH YCTPOMCTIB ONpPEAENAETCA
HCXOAA W3 HEOOXOAMMOCTH UTMTENBHOM paboThl B peXuMe oaHO(pa3HOrO
3aMBIKaHIA M O0ECIICUeHNA almepHOIHIEecKOro mpoliecca paspsama emkoctu das B

TeueHHe OSCTOKOBOH May3H fy.

& 52

T3H $HN

Pucynok 7.1 — Cxembl NOAKITIOYEHUA PE3UCTOPA K HEHTpaK CeTH
7.1.5 Ina obGecmeueHus TIOMHOTO pa3psaa emiocteil ¢a3 3a Bpems f,
passoro 0,008 — 0,010 ¢, conmpoTuBJIeHHE PE3UCTOPA BHIOUPAIOT U3 YCIOBHSA, YTOOBI
aKTHBHAs COCTABJIAIOIIAS TOKA 3aMBIKaHHS Ha 3eMio [k ObUTa paBHA MM OONbIIC
€MKOCTHO# cocTaBLromeH /¢

I, =1 (7.1)

R c
HCXOZ[H W3 3TOT'0 YCJIOBUA, COTIPOTUBJIEHUE PE3UCTOPA 1T CXEMEI Ha

pucynke 7.1a, Ry, OM, BEraucistoT mo ¢opmyie
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RN < UBH

VS (7.2)

rae  Upy — IMHEHOE HANPSXKEHUE CTOPOHB! BHICIIETO HAIPSHKCHUS
Tparcdopmaropa, B;
I — emxocTHBI Tok 033, A,
7.1.6 PacyeTHyl0 MOIIHOCTh TpaHc(oOpMaTopa 3a3eMIICHHsS HEHUTpaiud u
pesuctopa Ry, S, BA, Beraucisor mo ¢opmyne

S 2Ug: /G-R,) (7.3)

3HadueHne TOKa [, MpOTEeKaromero yepe3 pesucrop npu O33 mia cxeMbl Ha
pucyHke 7.1a, BEIUHUCIAIOT IO hopMyIie

(/BH
L= 3% (7.4)

Tox IV B mecte 033 paBeH reOMETPUUECKON CyMMe eMKOCTHOTO TOKA CETH H
aKTMBHOTO TOKa, CO31aBacMOT0 YCTPOMCTBOM 3a3¢MJICHHS HEHTpanu. 3HauyeHHE

toxa [V, A, BEIUHCISIOT 110 hopMyITe
1"=\1, +1, (7.5)

u ¢ yaetom ¢opmyisr (1.1)
1">02-1, (1.6)

7.1.7 Ilpu yBENWMYEHHH COMPOTUBIIEHUS PE3ZUCTOPA IO CPAaBHEHHIO CO
3HAUYCHUEM, BHIYHCIICHHBIM TI0 (hopMynie (7.2), HanpshKeHHUE HA HEWTpaJld 3a BpeMs
6eCTOKOBOI mNay3sl CHHKACTCA HE JI0 HyJNsA, a 0 KOHKPETHOH BEIMYHHBI, YTO
MPUBOANT K YBEITHUCHHIO YPOBHA AYTOBBIX MEPEHANPIKCHUH.

7.2 HazkooMHOe pe3lCTHBHOE 3a3eMJleHre HeiiTpaau cetn 6 n 10 kB

7.2.1 TnaBHO# NETBIO0 MPUMEHEHUA HU3KOOMHOT'O PE3UCTUBHOTO 3a3eMJICHHS

HeliTpanu cetu sBIBieTC OBICTpOE M cenekTHBHOE oTkmoudeHne O33 peneiiHoit

3alTATOM M MaKCUMAJIbHBIA OXBaT 0OMOTOK TpaHc(hopmaropos 3amutoii or O33
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[4,6]. IIpu aToM Taxke oOecreunBacTCs MOABJICHHE TyTOBBIX MEepeHANPSIKEHHH H
(beppope3oHaHCHBIX SBJICHHIA.

7.2.2 HU3KOOMHOE PE3UCTUBHOE 3a3EMJICHAEC HEHTPAIH CETH OCYLUECTBILIOT
C TIOMOIIBIO CHelManbHOro Tpanchopmaropa 3azemsieHus Hedtpanmu T3H co
CXeMOW coemuHeHHS OOMOTOK Y/A WM ¢ TMOMOIIBIO CHenHaNbHOrO (riIbTpa
HyneBoii mocnexosarensHOocTH OHII, cormachHo pucynky 7.1. Pesuctop Ry
BKJIIOUYAIOT MEXAY HyJeBo# Toukoi 0OMoTku BH 1 koHTYpOM 3a3emiieHus.

7.2.3 ConpoTuBicHUE PE3UCTOpPA BHIOMPAIOT HAMMEHBIINM, HCXOAA U3 IBYX
YCJIOBHM:

1. obecnieuenue ycroiumBoro ropenus ayru npu O33, mpu KOTOPOM TOK
pe3ncTopa A0KEH IMpeBhiaTh eMkocTHbIH Tok O33 B 2,5+4,0 pa3a;

2. obecnieueHHne CENEKTUBHOIO cpabaThIBaHUA MPOCTHIX TOKOBBIX 3alIMT Ha
orkmouenne O33, mpu KOTOPOM TOK PE3UCTOpa HOJDKEH NPEBHIIIATH
MaKCHUMAJIbHBIH TOK Cpa0aThiBaHUA 3aLUTHI.

CeJIeKTHBHOEC OTKIIIOYEHHE MOXKET OBITh 00€CHeueHO MOOKIIOYCHUEM K

HEWTpaJIi CETH PE3UCTOPA C COMPOTHBIICHUEM, BEIYUCIIAEMBIM 110 (hopmyie

U,
R S—BH—’
Y ‘/g : Ics MAKC (77)

rae  Ic3 makc — MAKCHMANTbHBINH TOK cpabarbiBaHus 3ammtel O33.

7.2.4 BpiOpaHHBIH H3 3THX YCJIOBHUH PE3UCTOP, KaK MPaBUIIO, CO3JAacT
AKTHUBHBINA TOK, CYIIECTBEHHO MPEBBIMIAIOMINAN €MKOCTHBIH. Ecin eMKOCTHbIH TOK
3HAYUTENIBHO MEHBINE akTHBHOrO I-<<Ig, T0 Tok 033 MOXHO BBIYHCIATH IO

dopmyne

U
I~ =—%—, 7.8
J3- R, (7.8)

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

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

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

7.2.6 JIna oOMOTKHM, COCAWHEHHON TPEYrOJbHUKOM, HAMMEHBIIHN TOK
3aMBIKaHHA Ha KOPIIYC B CPeIHEl Touke 0OMOTKH /3, A, BHIYHCIISIOT 110 (hopmyie

U
I, :0,5‘\/5.% . (7.10)

7.2.7 Uucno ButkoB 06MOTKH TpaHchopMmaropa, amuinentoi ot 033 W, %,
BBIYUCIIAIOT MO (hOpMYJIe

1=,
W{l - leO, (7.11)

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

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

YBenU4uTh 30HY 3aIUTh BUTKOB 0OMOTKH TpaHcdopmaTtopa oT O33 MOXkHO,
YBENINUMBAs AaKTUBHBIA TOK PE3UCTOPA, JTMOO CHHKAsA TOK CpabaThIBAaHUS 3AIUTHI B
mpeaenax JTOTTYCTAMBIX 3HA4YEHUH, onpeeIsIeMbIX k03 dunmerTOM
4yBCTBUTEJIbHOCTH 3aIIIHT.

7.2.8 beictpoe otkmouenne O33 mnpu  MCIOAB30BAHHH HH3KOOMHOI'O
pesucTopa JaeT BO3MOXHOCTH BHIOOpa 3a3eMISIONIEr0 TpaHchopMmaTopa ©
pesucTopa I KpaTKoBpeMeHHO# pabotel B pexxume O33, B TeueHME KOTOPOH HE
JIOJDKHO  HaOMIOAAThCA  NPEBBINICHHE WX  HOPMHUPYEMBIX — TEMIICPaTYPHBIX
napaMeTpoB.

7.2.9 3ammra ot O33 ycraHaBiMBaeTcs Ha BCEX OTXOMALUIMX KaGeIbHBIX
JIMHASAX C HMCHOJB30BAHHEM PEJICHHON 3amMTHl HYJICBOM IOCIEI0BATENBHOCTH H
Tpancdopmaropos Toka Tuna TTHII u mudpossix Tepmuaaios mwin peine PT3-50,
PT3-51 (PT-40/2(6,10)) ¢ meficTBueM Ha OTKIIOYEHHE TUX MpUcOoeauHeHuH. Ecim
kabeJbHas JIMHUSI COCTOUT M3 HECKOJIBKMX ITapaJuIesIbHO paboTalomux TpexdasHbix

WM Tpynn w3 Tpex omHodasHeix kabenei, To Tpancdopmaropsr Toka TTHII
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YCTaHaBIHBAIOT Ha KaXIOM Tpex(a3sHOM Kalelie WM Ha KaXIOH TPYINE U3 Tpex
otHO(a3HBIX Ka0ee.

7.2.10 Tok cpabaTeiBaHust 3aImuTHl mpucoenuHennit ot 033 Ics, A,
BBIYHCIIAIOT TI0 (hOpPMYyITe

Iy =Ky -Kg-Kp - 1o, (7.12)
rae Ky — xosddummenT Haie)kHOCTH, TPHHAMACTCS PaBHEIM 1,4;

Ks — xoadunment, yuursiBaommii 6pOCOK EMKOCTHOrO TOKa, IIPHHAMACTCS

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

PT-40 paBusim 2, mis mudpoBeix TepmuHaioB pasHbiM 1,1 (pm BpemeHn

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

00,2 ¢);

K.n — xo3hduimenT 3anaca, yudTHIBAIOIIMM YBEHYEHHE IJTHHBI

pachpeeNUTeIbHOW JIMHAW, OTXOAAMmEH OT IUHH pPaclpenesuTeNIbHOTO

nyHkta mpu cpabateiBanmu ABP B 3PY TpaHchopMaTopHOi MOACTaHIINH.

[Ipu pacuere Toka cpabaThiBaHHA 3AIMUTH PACIPEIESITHTENBHBIX KaOeIbHBIX

JTUHAN, THTAOMAXCA OT pacHpeAeNuTeIbHEX myHKTOB, OT 033 Ic3

K03(unmeHT 3anaca IPHHUMAETCS PABHBIM 2, IUI BCEX OCTAIBHBIX CIIyYacB

k03¢ unment 3amaca paseH 1

Ic — emxoctapiii Tok TTHII 3ammimaemoro npucoeaunenus mpu O33 Ha

ceximu 3PY — 6 u 10 kB.

7.2.11 [Ipu BO3HHKHOBEHUH pexxuma uiuTeapHoro 033 (mampumep, npu
oTKa3e B paboTe 3ammTH), 3aluTa HyneBod nocneaosarenbnoctd T3H uma OHIT ¢
BBIIEPIKKOM BPEMEHH JAEHCTBYET Ha OTKITIOUCHAE CEKIMOHHOTO BBIKITIOUATENS (€CIH
OH BKJIFOYCH) W BBIKITIOYATENA BBOJA ¢ 3anpeToM ABP CeKIMOHHOrO BHIKITIOUATEINA.
ITpu 3TOM BBIJIEPIKKA BPEMEHH HA OTKITIOYCHHE CEKIIMOHHOTO BBIKITIOYATEIST IOJDKHA
ObiTh HA CTyNEHb BPEMEHH HIDKEC BBIJICPKKH BPEMEHH Ha OTKIIOUYEHHE
BBIKJTFOUATEITS BBOJA.

7.2.12 Ha ¢upepax nuranus T3H wiu OHIIL, noaxmoyeraoro K MMHaM

3PV, sammra ot O33 ciry:KuT Ui Pe3epBUPOBAHNA HECPAOATHIBAHUS BHIKIIOYATEIIS
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BBOJA MpH €ro OTka3e B pabore B pexuMme miutensHoro O33, a Takoke Ui
NPeAOTBPAIlEHAA IIUTEIBHOrO mporekaHus Toka O33 B HETEPMOCTONWKOM
3a3eMJIAIOIIEM PE3UCTOPE.

7.2.13 [Ipn HagWuuM BO3MOXHOCTH TIEPEBOJA PACHPEACITMTEIHLHOTO
IyHKTAa WA B PEMOHTHBIX CXEMaX HA MHTAHHE OT HMHUTAIOIMCH JIMHAA ITOICTAHIINH,
pabotaromieti B pexxuMe H30JMPOBAHHON WITH KOMIICHCHPOBAHHOW HEHTpayv, JUis
nokamm3anuy O33 B paboTe MOMKHO OBITH OCTABJICHO CYILIECTBYIOIIEE YCTPOMCTBO
CHUTHAIM3AIMY ONHO(A3HBIX 3aMBIKAHHI HA 3EMJTIO.

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

7.3.1 3asemnienne HedTpanu ceth depe3 JI'P mpuBOAMT K KOMIICHCAIAH
€MKOCTHBIX TOKOB B MECCTC 3aMbIKaHWUA W K CHHXKCHHIO BCIIMYUH JIYTOBBIX
mepeHanpspkeHnid. OgHAKO OCTAaeTCd OMACHOCTh BO3HAKHOBCHHS — OONBIIMX
KPaTHOCTEH MEpeHAnpPsKEHUI TP HETOYHOM HACTPOMKE AYroracAilero PeakTopa,
BO3HUKHOBEHMS PE30HAHCHBIX NEPEHANPSIKEHUI, a TAaKKe MepeHanpsLKeHUI mpu
HETIOTHO(DA3HBIX PEXKIMaX.

7.3.2 Brr6op momuocta AP ocyIiecTBiseTcs M0 METOAUKE, H3TOXKEHHOM B
[6].

7.3.3 Tlpu  pe3oHAHCHOM  3a3eMJICHHH  HEHTpajum  CeTH  JIyrOBHIC
HepeHaNpsHKeHHs Ha HEMOBPEXIEHHBIX (asax He npesbmalor 2.4-Uy (mpu
HAMpPSOKCHHAHM HOBTOPHBIX NPOOOEB MEHBIIIEM HIH PAaBHOM (ha3HOMY).

7.3.4 Ilpu netouHo# Hactpoiike J['P mpoliecc BhIpaBHUBAHHSA HANPSIKCHHIA
$a3z mocne moracaHWs YyrM HOCHT XapakTep OueHMi, dYacToTa KOTOPHIX
onpejiessiercsi  CTENEHbI0  PAcCTPOMKH  KOMIEHCAUMM W JOOPOTHOCTHIO
konebarempbHOrO KOHTypa. Ilpu TouHOM Hactpoiike JII'P wunu HeGombmmoi
MEPEKOMIICHCAIMH, PACCTPOMKA W BOSHHKHOBeHHE OueHui mpu 033 BO3MOXHBI IPH
OTKITIOYCHHUH TPHCOCAWHECHUA ¢ OONBIINM €MKOCTHBIM TOKOM TOAMUTKH.
OmnacHOCTh OHMEHHIT COCTOUT B TOM, UTO TIOBTOPHBIE MPOOOH MOTYT MPOH3OMTH IIPH
HaNpsDKCHAW, ONH3KOM K  MaKCHMyMy, YTO BBI3HIBACT  3HAYMTEIIBHBIC

TIEPCHANTPSHKEHNS Ha 3[0POBBIX (hazax.
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7.3.5 Tlpu paccrpoiike kommeHcarmu OT 15% mo 30 % myroBeie
nepeHanpsxkeHusa pocturaor (2,8+3,0)Uy, YTO € TOUKM 3PEHMA OTrPaHHICHUS
nepeHanpsbkeHnit nemaet npumerenune [P HeadheKTHBHEIM.

7.3.6 YcrpoiictBa peneiinoii 3amuThi or O33, OCHOBaHHBIC HA TOKOBOM
OpUHOUNE, HEe (YHKIMOHHPYIOT B YCIAOBHSX TIONHON KOMIICHCAITMH TOKa
onHo(dasHoro 3aMeikanus Ha 3emyi0. Jist paGoTel HanboIee MACCOBBIX YCTPOMCTB
peneiiHol 3ammTel HeobxoauMo, 9ToObl Tok O33 Ob1 Gosblie TOKa cpadaTeIBaHHUS
3aUThl Ic3, mo3ToMy cetd ¢ JII'P wacto 3KCIUlyaTHPYIOT ¢ MEPEKOMIICHCAIUeH
emkoctHoro toka O33. B sToM cinyuyae mis oOecnedeHHs CENIEKTHBHOM pabOThI
3am|Thl 0T O33 TOMKHO BHITIOHATHCS YCIIOBHE

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

7.3.7 AI'P nenecoobpa3HOo NPUMEHATE C ABTOMAaTHYECKOH HACTPOHKOH
KOMITeHCarmy., ABTOMAaTHYECKas HACTPOMKa peakropa mo3BOJIieT CHU3HTE Tok 033
JIO 3HAYEHWI, OIpPEAesieMblX TOYHOCTBIO pPabOThl ABTOMATHKH M TIPHHATOIl
CTETIEHBIO OTCTPOMKHM OT pEe30HaHCa B HOpPMaibHOM pexuMme. [loaxmodenne
PEaKTOPOB ¢ aBTOMATHUESCKON HACTPOMKOM CTETICHH KOMIICHCAIIMU IIPHMEHACTCS B
cXeMax, MOIYCKAIOIINX UTHTEITBHOS CYIISCTBOBAHHWE PEXMMa C HEYCTPAHEHHBIM

033.

7.4 KomOonanpoBanHoe 3a3emJieHne HeliTpain cetn 6 u 10 kB

7.4.1 3HaueHWe CONMPOTHMBICHHUS 3a3eMJIAIOINEr0 PE3UCTOPA Ry, Om,
TIO3BOJIAIOIIETO YCTPAHUTh OMEHUS, BRIOUPAIOT MCXO/IS M3 COOTHOIIEHUS
R, =U, /Al (7.14)
rae Al — TOK pacCTPOMKH KOMIEHCALMOHHOTO PEAKTOPA, A.
Ompenenennoe no dopmyie (7.14) 3HaueHre CONPOTHBICHUI PE3UCTOPA Ry,

TOAKIIOUEHHOTO Mapauienbao JII'P, mpUBOAWNT K TONHOMY YCTpaHEHHMIO OWCHWI
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TOCJIe TTOTACAHMs YTH W K CHIDKCHHIO TICPECHANPSKEHH MPH MOBTOPHBIX MPOOOIX
70 ypoBHA Upu®2,4-Ugp yae. OfHAKO, Hallle BCETO, MOIHOCTH TaKOI'0 PE3UCTOPa
SBISICTCA H30BITOTHOIA.

YTouHEHHE 3HAYEHHUS COMPOTHBIIEHHA PE3UCTOPA, MO3BOJIAIOIIEIO CHU3UTH
MEPEHANPSIKCHUA A0 3aJaHHON BEJIMYMHBI, OCYIIECTBIISAETCS PACYCTHHIM MYTEM C
YIETOM BCEX BIMSIOMIX (DAKTOPOB IO CIICIIMATM3UPOBAHHBIM porpaMMam. B atom
clyyae mapaMeTpsl PE3HCTOpa PACCUMTHIBAIOT HCXOAS W3  HCOOXOMMMOCTH
obecrncucHuS:

— OrpaHuyeHus nepeHanpsbkeHui B pexxume 033 no 3apannoi BemarHb K,

— OrPaHUYCHUS HAMPSKEHWH, BO3HUKAIONIMX HA HEHTpaJd B HOPMAJbHOM
PEKMME 32 CUCT HECHMMETPHH TTapaMETPOB CXCMEI,

— YBEJIMUEHUSI AKTUBHON COCTAaBJLIIOIIEH TOKA 3aMbIKaHMS HA 3E€MIIEO 10
TpeOyeMoro ypoBHS, ¢ MPOBEPKOH BO3MOXKHOCTH CEJICKTHBHON PabOTHI 3aIIHT HA
TOKOBOM NPHHIUIIE,

— UCKITFOUSHHSA OMACHBIX ()epPOPE30HAHCHBIX SBJICHHIA.

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

R, =(15.20)-U, /Al (7.15)
MAaKCHMAJIbHBIE NEPEHAMPKEHHISA HE IPEBBIIAIOT YPOBHA Uyae®2.6-Up ware-

7.4.3 Jlns obecmeyenus pabothl ceTH mpu Hamwuuu O33 ¢ BO3MOKHOCTBIO
OCYIIECTBICHUS NP HEOOXOIMMOCTH HEMEIICHHOTO CENEKTHBHOTO OTKJIIOUCHHS
MOBPEXKICHHOTO IPUCOETUHEHUS (IPU OTCYTCTBHM CAMOTALIEHHsSI JyTH) MOXET
ObITb HCIONB30BAaH PETYIUPYEMBI AYroracsiliuid peakTop ¢ BCTPOCHHBIM
MIYHTHPYIOIUM HU3KOOMHBIM pe3ucTopoM (pucynok 7.2). Jlns noucka mecra 033
H ero OTKIoueHWs mryHTHpyrommii pesuctop (IIIP) moakmrogaercs depes
CTEMMAIBHBIH KOHTAKTOpP BO BTOPHYHYIO CHJIOBYIO OOMOTKY pPEryJHpyeMoro

Jyroracsiiiero peakropa.
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$HMN

PucyHok 7.2 — CxeMa NOAKITIOUEHHS PETYJIHPYEMOTO AYTOTACAIIET0 PEAKTOpa ¢
LIYHTHPYIOIIHM PE3UCTOPOM
ITTP momxeH OBITH PacCUUTaH Ha KPAaTKOBPEMEHHOE MPOTEKAHUE PAacUETHOTO
TOKa U HE NMpeAHA3HAYEH M1 JIATEIHHOW PabOoTH MOA HampspkeHueM. B pexnme
033 mpu BrmoueHun konTakTopa I[IP co3maeT akTUBHBIA TOK Ig, A B MecTe
TIOBPEXKCHHS, BBIYHCIIAEMBIH MO opmyiie

U, 1

Y R:m'ﬁﬁ (7.16)

~1

rae Uy — nuHelHOe HampsibKeHue ceTH, B;
Ry — conpotusnenwue [11P, Owm;
K - xo3dduument tpanchopmariuu, PaBHBIM OTHOLICHHIO YHCIA BHTKOB

JI'P k uncity BUTKOB €r0 BTOPHIHONW CHIOBOH OOMOTKH.
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7.5 PexomeHayeMble pe:KHMBI 3a3eMJICHHE HEUTPAJIU ceTeil
HanpsikeHuem 6 u 10 kB

7.5.1 Ha BeIOOp BapuaHTa pekMMa 3a3€MJICHUS HEHTpalM CETH BIMAIOT
ceayonme e€ XapakTePUCTHKH:
— BEJIMYMHA TOKAa 0AHO(PA3HOTO 3aMbIKAHHUA HA 3eMITI0 I, A, KOTOPBI MOXET
OBITh BBIUUCIIEH 1O (hOPMYJIe
I.=3-Uyp-0-C-1, (7.17)

rae Uy — TMHEWHOE HANpsDKEHHE ceTw, B,
@ — KpYroBas 4acToTa, pazu/c;
C — moroHHas eMKOCTh «a3a-3emMiisD» KaOenbHOH WM BO3IYIIHOW JIMHUH,
D/kMm;
[ — cymMmMapHas JuIMHA JIMHUMH, KM.
— HIIEKTPHUYECKAS MPOYHOCTh U3OJIALMH 1EKTPOOOOPYI0BAHNS;

— BO3MOXKHOCTb ~ OCYILECTBJICHHA  OTKIIIOYEHHS  NPUCOCAUHEHUS ¢
omHo(a3HBIM  3aMBIKAaHMEM  Ha  3eMill0  (PEe3ePBHUPYEMOCTh  HArpy3Kd
TIPACOCTHHECHHUH ),

— BO3MO)KHOCTh OPraHW3alliM CEJICKTHBHOH 3alIMTBl OT OAHO(A3HOTO
3aMBIKaHHA Ha 3eMJTIO;

— 3JIEKTPOOE301IaCHOCTh;

— HAJWYUE ABHO BBIBEACHHON HEUTPAJIA CETH.

PexomeHnnyemble BapuaHThl PEXHMMA 3a3€MIIEHMS HEUTpaid CeTH B
3aBUCUMOCTH OT NpUHIMNA AeicTBUA 3amwuTel oT O33 W BEIWMYHHBI TOKa
01HO(A3HOTO 3aMBIKaHUS HA 3EMJTIO TIPEICTABICHBI B CBOAHOM Tabmume 7.1.

7.5.2 Jlns cexkuuii mMWAH TOACTAHIMKM ¢ HArpy3KoO#, OTKIIIOUCHHE KOTOPOH B
pexnme O33 HeaomycTUMO (MTPH €MKOCTHOM TOKE 3aMbIKaHWS Ha 3eMITIO B
npenenax 5-10 A), orpaHuueHue MAYTOBBIX MEPEHANPSIKEHUH OCYIIECTBIISICTCS
MOJAKIIIOUYEHHEM K HEHTpajqu CeTH BBICOKOOMHOTO pE3HCTOPa, COMPOTHBIICHHE
KOTOpOro onpenesistor no dopmyne (7.2). Pesnctop JOMKEH UMETh MCIOJTHEHHE,
MO3BOJIAOIIEE JJIUTENIbHYIO SKCIuTyaTanvio B pekume 033. [lpu stom mouck u

OTKITHOYCHUE TOBPCIKACHHOIO ydYaCTKa C 033 BHIIOJHIETCA OKCINTyaTallHOHHBIM
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nepCOHAIIOM. Cnez[yer HNPOBEPHUTL BO3MOXKHOCTh HCIIOJIb30BAHWA aKTUBHOI'O TOKa,

CO31aBacMOro pe3uCToOpoM, I ONPEACTICHUA MOBPEKIACHHOIO MPHUCOCAUHECHHUA C

JeiicTBUEM Ha CUTHAJI.

Ta6ymua 7.1 — Bei6op pexkuma 3azemyieHus Heltpanu ceteii 6 u 10 kB

3nauenne | XapaKTepUCTHKA
Ic CeTH

PexoMeHnyemblii pexxuM 3a3eMJIeHHs] HEHTPAJIU CeTU

IpH ACHCTBUM PEICHHOM
3aIIUThI HA CUTHAJ
(6e3 oTkrOUeHUs TPHCOENHHEHHUS]
c 033)

MpH OEUCTBUU
peneiiHo 3amuTh Ha
OTKJIIOYCHHE
npucoeaunenus ¢ 033

5. 10A

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

BricokooMHOE
HeWTpanu cetu Ip~Ic,

3a3CMJICHHC

Tounast xomneHcanus toka 033
HAaCTPauBaeMbIM  OYroracsIliuM
PEaKTopoM €  BO3MOXKHOCTBIO
ABTOMATHYECKOIroO IOAKIHOYCHUA
MapaJuIeNbHO peaxTopy
HH3KOOMHOI'O PE3UCTOpA.

B cnydae wucnonp3osanus [I'P
0e3 aBTOMATHYECKOH HACTPOHKH
HapajJienbHO peakTopy
YCTaHaBJIMBAETCA BBICOKOOMHBIII
PE3UCTOP.

Tounast xommeHncanus Toka 033

3asemyieHne HeWTpasH
CEeTH 4epe3 Pe3ucTop C
TOKOM, JOCTaTOYHBIM
st obecriedeHns
CeJIEKTUBHOTO
OTKJIIOUEHHUS
Tpebyemass Benuunna
TOKa pesucropa
ONpeneIsieTC  TUIIOM
HCIOJIb3YeMBIX  3aIUT

033.

HacTpauBaembiM  ayroracsmum | oT 033.
PEaKTopoM €  BO3MOXKHOCTBIO
ABTOMATHUYECKOTO  MOAKIIOYEHHS
HapajuieIbHO 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, m 30 A B ceTu 6 kB, H0/KHA IPUMEHATHCS KOMITICHCAITUST EMKOCTHOTO
TOKa 3aMBIKQHH Ha 3€MIIIO. B Takux cxeMax JIOJDKHBI OBITh TIPEyCMOTPEHBI MEPHI
[0 OrpPaHUYEHUIO IYTOBBIX TMEPSCHANPSIKEHUH B YCIOBHSIX TOAKIIOYCHHAS K
HEWUTpaJIM TyTroracsAIHAX peaKTOpOB.

7.5.4 HUckmouenne nepenanpsbkeHuid B cetu ¢ JII'P mpu ero paccrpoiike,
npeBblmaromed 15 %, U co3gaHue ycnoBuil Julsl NCHCTBUS PENEHHOW 3auIMThl Ha
curHaa (0e3 CeNeKTUBHOrO OTKIOYeHHs npucoeauaenus ¢ O33) ¢ mociemayonmm

IUTaHOBBIM OTKJIIOUeHHEM O33 ocyniecTBiseTcs NOAKNIOYCHHEM mapauienbao JII'P
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pe3ucTopa ¢ CONPOTHBJICHUCM, onpeaCIIACMbIM  UCXOAAd W3 MAKCHUMAJIbHOTO
0’KMAAEMOro 3HauUeHus Toka Hebamanca Al o ¢opmyne (7.15).

7.5.5 Tlpu ycTaHOBKC aBTOMATHYCCKH HACTPAWBACMOTO Jyroracsimero
peakTopa JIOIKHA OBITHh MPEIyCMOTPEHA BO3MOXXHOCTD MO KITIOYCHHS TAPALICIBHO
peakTopy HH3KOOMHOIO pe3ucTopa. Tlakke MOXeT ObiThb  HCIHOJIb30BaH
perynupyeMbli  Oyroracsimuid  peakTop C  BCTPOCHHBIM  NTYHTHPYIOTTHM
HU3KOBOJIbTHBIM PE3UCTOPOM.

7.5.6 B cxemax pacnpeAeIMTEIbHBIX TOACTAHIHN JUTS peaTA3alii JeHCTBHS
pesnieitHO# 3ammTel Ha OTKMouYeHne npucoeauneHus ¢ 033 JOIKHO MPUMEHATHCS
3a3emsieHue Hefitpamu cereit 6 mw 10 kB dWepe3 pesmcTop ¢ CONMPOTHUBIICHHEM,

BEIOpaHHEIM 110 (opmyie (7.7).

8 KaGesbHbIe pacnpeneaurebabie cetu 35 kB

8.1 OouIHe mos0KeHHust

81.1 JIna orpaHWYeHWs TEPCHANPSIKCHWH, JIOKAM3AIMH  Pa3BUTHS
TOBPEXKICHNH, IOBBIIEHUA 3I€KTPOOE30MaCHOCTH M HAAEKHOCTH 3KCIUTyaTAlUH
o0opynoBanus B ceTsax 35 kB creayeT NpUMEHSTS:

a) JyroracAlllie PeakTopbl IUTYH)KEPHOTO THMA C ABTOMATHYCCKUMH
PEryJIATOpaMH HACTPOHWKH KOMIICHCALWH Ha TPUHLKNE KOHTPOJIA MapameTpoB
KOHTypa HyJIeBOH MOC/IEHOBATEIIEHOCTH (npu HEOOXOMMMOCTH KOMIICHCALIUH
€MKOCTHOTO TOKa corjacHo TpeboBanmaM [1YD wu IIT3). Llenmecoobpazno
MpPHMEHEHHE KOMOMHHPOBAHHOTO 3a3¢MJICHHS HelTpanu (C  HH3KOOMHBIM
TIOTKJTIOYAEMbIM PE3UCTOPOM HJIH BBICOKOOMHBIM HEOTKITFOUAeMBIM ),

0) pe3ucTHBHOEC HH3KOOMHOE (TIyXO€) 3a3eMJICHHE HeWTpaiu TpH
HEMEUICHHOM OTKITIOYEHHH TIPHCOSAMHCHHA ¢ 0MHO(DA3HBIM TOBPEKICHHCM.

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

a) CHWKAET MEPEHANPSHKEHHMs HA 340pOBBIX (hazax M YBEJIMUMBAET CPOK

Cy kOBl M30IIANH KaOeTBHBIX CETeiH;
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6) WCKIFOYaeT Pa3BUTHE aBAPHii C MHOTOMECTHBIMH TTOBPEXKICHHUAMH

B) IIOJABJIAET PE30OHAHCHBIE U (PEPPOPE3OHAHCHBIE SIBJICHHS;

T) TO3BOJSICT PpENCeHHOW  3alMTe CENeKTHBHO M € JIOCTATOYHOM
YyBCTBUTEIGHOCTHIO — ONPENENUTh W OTKIOUMTh Guaep ¢  oaHO(a3HBIM
TTOBPEXICHUAEM;

n) mossomser mpuMeHaTs OIIH g orpaHHYeHHs KOMMYTAIlHOHHBIX
NepeHanpsHKeHuii ¢ Golee Iy00KMM YPOBHEM MX OIPAHHYEHHS.

8.1.3 Hu3kooMHOE pPE3NUCTHBHOC 3a3cMIICHHE HEHTpalli MPHUMEHAETCA B
Cllydasix, Korzia 0Ho(pazHOoe NOBPEXACHHE JJOJDKHO OBITh CENIEKTHBHO OTKIIOYEHO B
TCUCHHE MHUHHMATBHO BO3MOKHOTO BpeMEHH. [Ipu 3TOM CyMMapHBIH TOK B IEHH
HeWTpaau JOJDKEH ObITh [JOCTATOYHBIM Ui PaboThl peneidHOW 3alUThl Ha
oTkmoueHre ¢unepa ¢ oaHo(ha3HBIM MOBPEXIECHHEM. BenuunHa COMpoTHBICHUS
HU3KOOMHOTO PpE3WCTOpa JOIDKHA OBITh JOCTATOYHOH Juist obecrieueHus
CEeNEKTUBHOTO CPabaThIBAaHUA PENCHHON 3aluTH NPH OAHO(A3HOM MMOBPEKACHHH
Ha 3aIIUIITAEMOM IIPHCOCTMHCHNAH.

8.1.4 Hu3kooMHOE PE3UCTHBHOE 3a3eMJICHHE HelTpamu (TyiyXoe 3a3eMiieHHe
HelTpann) XapaKTEpPU3YeTCs CHHKCHHUCM YPOBHS TiepeHanpshkeHuit B cetn 1o (1,0-
2,2)-Up u 3dpdexTuBHOMN 3a1unTON OT 04HO(]A3HBIX MOBPEKICHHIA.

8.1.5 Boibop KONMHYeCTBA PE3NCTOPOB  OCYLICCTBIIACTCA HA  JTame
MPOEKTHPOBAHWSA, UCXOJM W3 00Iero mpaswia: B HeliTpanb cetn 35 kB kaxmoit
CCKIIMH IITHH, KOTOpas XOTA OBl B OJXHOM W3 PEXHUMOB PabOTHI MOXET JAIUTEIIBHO
SKCILTyaTHPOBATHECSA CAMOCTOSTEITFHO (0€3 CBA3M ¢ HHBIMH CEKIUAMH IIHH), JOJKEH
OBITH YCTAHOBJICH COOCTBEHHBIN PE3UCTOP.

816 B cerm, rThae ocymecTBIseTCS KOMOWHHPOBAHHOE 3a3eMIICHHE
HEATpanm, 3a CUET CHIDKCHHS AOOPOTHOCTH KOHTYpa MAOMYCKAECTCA MIUTEIBHOE
CYIIECTBOBAHAC CMEMICHUS HEHTPAIH C YPOBHEM, OTPAHWYCHHBIM 10 3HAUYCHWH HE
6onee 5% ot Usp.

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

HaJEXKHBIA CIOCO0 00ecredeHnss CaMoOr0 HH3KOrO YPOBHS MEPEHANPSHKCHWH Ha
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H30/IAHH 000PYIOBAHMS 3TOW CETH W HA/ISKHON M CEJIEKTHBHOM paboThI peneiiHbIX
3alIuT.

8.2 Bp10op conpoTHBIIeHHS PE3HCTOPA MPH HU3KOOMHOM 3a3eMJICHHS
HelTpaau

8.2.1 HuskooMHOE  pE3UCTHBHOC  3a3¢MJICHHE  HEHTpanH  ClieAyer
HCIOJB30BaTh  BO  BCEX  CHOydYasX, KOrAa  BO3MOXKHO  obOecreunTh
OrrcTponeicTBytomid BBoz pesepsa (BABP) mis nutanus otkimouyenHoro npu 033
obopynosanui. Bpems BABP mo cropome 35 kB, kak mpaBmio, HE IOKHO
npessimath 100 mc.

8.2.2 I'maBHOW LENbIO HU3KOOMHOTO DPE3HCTHBHOTO 3a3€MJICHHS HEHTpanu
CeTH SBIACTCA CO3JaHUE YCIOBHHM J[UIA 0OOpa3sOBaHHA B MeECTE HOBPEKACHUA
ycroitunBoi nyru u Obictpoe otkiroueHHe O33 peneiinoii 3ammToii. [Ipu 3TOM
Takke obecrieumBacTca TIIyOOKOE OrpaHWYEHWE IYTOBBIX M PE3OHAHCHBIX
TIEPEHANPSHKEHAN.

8.2.3 ConpoTHBI€HHE PE3UCTOPA BHIOUPAIOT HAHMEHBIINM, HCXOA U3 ABYX
YCJIOBUH:

1) obecmeuenue ycroiuusoro 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
V3.(25+40) 1. @1

2) oOecreueHne CEeNeKTUBHOTO CpaOaTHIBAHUA MPOCTHIX TOKOBBHIX 3ALIUT HA
orkmioueHne O33, mpH  KOTOPOM TOK PpE3UCTOpa JOJDKCH TMPEBHIMATh
MaKCHMAJTbHBI TOK cpadareiBaHWA 3aIMHATH Ic3max OT O33 B COOTBETCTBHH C

BBIPAKCHHUEM !

UHOM
RN = \f > (82)
3](?3max
rae Icamax — MAKCHMAaJIbHBIH TOK cpadaThiBaHHA peneiHoit 3amurhl oT O33.
Pesuctop, BEIOpaHHBIA W3 YCIIOBHA OOCCIIEUECHUA CENEKTHBHOCTH PENICHHOMN
samutel 0T 033, kak mpaBwiio, CO3MA€T AaKTHBHBIH TOK, CYIECTBEHHO

TMPEBHIIAIOIIMHA EMKOCTHOM.
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8.2.4 OcHOBHBIM KpWUTEPHEM BHIOOpAa HHW3KOOMHOTO PE3WCTOpa It
3a3¢MJICHUSA HEWTpanum sBiieTca O0ecreueHHe CEeNEKTUBHOCTH P3WA Ha OCHOBE
MPOCTBIX HEHATPABJICHHBIX TOKOBBIX 3aMT COTJIACHO BhipaxeHuo (8.2).
BrimonHeHHe 3TOTO YCIOBHA obecreunBaeT ypoBeHs Ky =1,0+2,2.

8.2.5 TIpm mameix Tokax O33 (mopsaaka 0,1-10 A) memecoobpa3so BeIGpATh
BEJIMYMHY HU3KOOMHOTO PE3UCTOPA TaK, YTOORI aKTUBHAS COCTABJIAIONIAs TOKA OBLIA
He menee 40-50 A, T.K. UMEHHO TakOW TOK TO3BOJIUT OOECTICUNTH IMEPEXOZ OT
TIEPEeMEeKAIOIIETOCd  XapakTepa TOpPeHHs MOyIM K YCTOWYMBOMY u  Oymer
JIOCTATOYHBIM UTA HAIEeKHOM paboTsl peneiiHoit 3ammtel o O33 ¢ aeiicTBueM Ha
OTKITIOYCHHUC TTOBPEKICHHOTO MPUCOCIMHCHHUS.

8.2.6 Ilpm otkaze B paborte BRIKMOUaresa mpucoemauHenus ¢ O33 B ceTu ¢
HU3KOOMHBIM ~ PE3UCTOPOM B HEWTpanM NPeIyCMaTPHUBACTCS  OTKITIOYEHHE
TparcdopMaTopa 3a3eMICHHA HEHTPAIN ¢ PE3UCTOPOM.

8.2.7 Tepmmueckas CTOWKOCTP HHU3KOOMHOI'O PE3HCTOPa OICHHBACTCS IO
JOMyCTUMOMY KPATKOBPEMEHHOMY TOKY /g jjom M BPEMEHH €TO MPOTEKAHHA Ir Jor,

KOTOPBIC AOJIKHBI YAOBJICTBOPATDL YCIIOBUAM

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

TOE Ic3peseps — BPEMA oTkmoueHuss O33 pesepBHOM 3amMTON, AciicTByrOmEH Ha

BBOJIHOH BBIKJIIOUATEJIb, C.

8.3 Cnoco0bl MOAKJIIOYEHHsI PE3UCTOPOB B HeliTpaasb cetu 35 kB. Buidop
TpancpopMaTOPOB 3a3eMJIeHUs] HeHTpaaIn

8.3.1 Heitrpanu ceteit 35 kB 3a3eMiAI0TCA depe3 PE3UCTOP Ha IMUTAFOITHX
TIC. Pesucrtopsl s 3a3eMJICHHS HEWTpaIM CETH YCTAaHABIMBAIOTCA Ha KaXaoi
ceKrtim ImuH 35 kB.

8.3.2 B xauectse TpanchopmaTopos 3aszemiueHus Hevitpamu (T3H) moxHO
UCIIONB30BaTh CHiioBbie Tpancdopmaropel YO/A-11 (pucynok 8.1a) win duibTpsl

HYJIEBO IOCIIEI0BATEIBHOCTH (pUCYHOK 8.10).
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T3H ®HN

a) 6)

Pucynox 8.1 — CxeMbl BKIIOUEHHsT PE3UCTOPOB B ceTH 35 kB: a) B HelTpanb
0OMOTKH BBICOKOTO HANPSKEHHSI CO CXEMOM coeauHenns 0omoTok YO/A; 0) B
HeHTpaTh HUITFTPa HYJICBOH MOCIICIOBATEIHEHOCTH

8.3.3 Ilpu moakIrOYEHHWH PE3UCTOPAa HEOOXOAMMO MPOH3BOAMUTH HPOBEPKY
TpancdopmaTopa 3a3eMiIeHHs HEUTpaIH HAa TEPMHUYECKYIO CTOMKOCTh B PEXKHME
033.

8.3.4 MourHoCTh CHCUHATBHOTO TPaHChOpMATOpa CO CXEMOM COeAMHEHUS

o6moTok YO/A-11 BeIOHpaeTcs N0 YCIOBHIO:
ST?H > —UIZIOM > kB-A
T 3k, Ry
e kupy=1,4+2,0 — pacuetHsli ko3 dument neperpysku Tpanchopmaropa.

CR))

83.5 Ilpu Hamuumu B KOHKPETHOM CeTH TpaHchopMaTopa CO CXEMOM
coeqnHeHus 00MoToK YO/A-11 nomyckaercst BKIIOUCHHE PE3WCTOpA B HelTpanb
OOMOTKH BBICIIErO HANPSDKEHHUS NPH YCIOBMU MPOBEPKH TEPMHUYECKOM CTOMKOCTH

Tpancdopmatopa B pesxxume O33 1o yCIoBHIO:

2 1 2
11101'[ = (Ll'IHOM) 7[?] s (86)
rae Ir — Tok yepes pesuctop B pexume 033, A;

Sons .
o = =224 — HoMuHANBHBIH Tok T3H, A.
~3 'UHOM
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8.3.6 Ilpu BEIOOpE B KauecTBE YCTPOHCTBA MIA BeImeneHns HefiTpamm OHIT
clieAyeT OPUEHTUPOBATHCSA HA CIEAYIOMIHE TTAPaMETPhI, HCXOIA U3 YCIOBUH paboTH
¢unpTpoB B pexxume 033:

— HauOoJNbIIas mpeanosiaracMas JUTHTENIbHOCTh coxpaneHms pexuma O33 B
ceTu;

— MaKCHMaJIbHbIH TOK Harpy3ku ®HIT;

— HOMHHaJIBbHBIN TOK Harpy3ku OHII, mpu AonycTHMOCTH €ro JJIUTENbHOM
pabotsi B pexxume O33.

8.3.7 MourHocTh TpaHcopMaTOopa 3a3eMieH s HEUTPAIK ONPEENIETC IPU
yuere, yTo no (azam odmotku BH Tpanchopmaropa B peskume O33 mporekaror
OJMHAKOBHIE [0 BEJIUYMHE TOKW, PAaBHBIE OOHOW TPEThEeil TOKa uepe3 HEHTpaJb.
MomaocTs TpaHchOpMaTopa M3 YCIOBHA €ro JumMTedpHOM paGotei mpu 033

onpeacIACTCA U3 CICAYIOMICTO BRIPAKCHHA:

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

8.3.8 Eciu Bpems O33 orpaHH4eHO, MOLIHOCTH TPaHC(HOPMATOpPa MOMKET
OBITH TIPHHATA MEHBIIEH C YUETOM €ro HEeperpy3ku, HO BHIGOP MOIIHOCTH B 5TOM
ciydae OyleT 3aBHUCETh OT IEPErpy30YHON CHOCOGHOCTH KOHKPETHOTO THIIA

TpaHchopmaropa.
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Ipuiosxenne A
(cripaBOYHOE)

PexoMeHmanmm no HACTPOITKe YCTPOIICTB peJieiiHoii 3aIMUThI H ABTOMATHKH OT
033 B cernx 6-35 kB

A.1 O6mue TpeGoBaHUs K peJsieiiHOil 3a1UTe 0T 3aMbIKAHHI HA 3eMJTI0

A.1.1 3ammra ot O33 B ceTH OpraHu3yeTcsi Ha BCEX MPUCOSTUHEHUAX CEKIIHMMA
6-35kB. VYcranaBnuBaeTcs ~ MakCMMallbHas ~— TOKOBas  3alllWTa  HYJEBOM
nociegoBarensHocTr (HIT) ¢ nelicTBueM Ha OTKIIOYEHHE NPHCOCOUHEHHM MpPH
HU3KOOMHOM PE€3MCTHUBHOM 3a3€MJICHMM HEWTpaaM M ¢ NEHCTBHEM Ha CHTHAJ TIPH
BBICOKOOMHOM PE3HCTHBHOM 3a3EMJICHUH HEUTPAJIH.

A12Tlpu  HU3KOOMHOM  PE3UCTHBHOM  3a3€MJIEHHH  JIOCTATOYHOM
CENEKTUBHOCTH MOXKHO JOOHMTHCS, MCMONB3YS MpocTeiimue TokoBbie 3anmThl HIT
WJIN HampaBJieHHbIE 3auThl oT O33.

A.1.3 Ilpy HU3KOOMHOM PE3NCTHBHOM 3a3eMJICHHH pelieiiHas 3ammuTa ot 033
JIOJ)KHA YCTAHABIMBATHCA HA BCEX MPUCOCTUHCHUSAX C NCHCTBHEM HA OTKITOYCHHC
9THX npucoeauHeHuit. Ecnu kabenbHas JWHUS COCTOMT M3  HECKOJBKHX
napayensHeix kademer, To TTHIT ycranapmmBaroTcs Ha KaxkaoMm kabene, a WX
BTOPUYHBIE OOMOTKH COSAUHSIOTCS TAPAJLIEITBHO.

A.1.4 Tlpn oTka3e 3amUT MO OTKITIOYCHHUIO TOBPEKIEHHOTO TMPHUCOSTHMHCHUS
JOJDKHO OBITH BBITIOJIHEHO Pe3epBHOC jckicTBre 3ammT oT O33 MO OTKIIIOUCHHUIO
CeKIMM (BBOMA), K KOTOPOM IPHCOEAMHEHO IMOBPEXIEHHOS MPUCOSIUHEHHE, C
LENbI0 3aIUTHl HU3KOOMHOTO PE3WCTOpPAa OT TEPMHUYCSCKOrO IMOBPEKACHUS U
NpeaOTBpaICHUI0 paboTsl cetn B pexnme O33 ¢ GOIBIIMM TOKOM ITOBPEKICHHS.
IIpu 3TOM moMmKeH OBITH BEINIONHEH 3anpeT ABP.

A.1.5 TIpu O33 HEMOCPEACTBEHHO HAa CEKIHH IIHH, K KOTOPOH IOAKITIOUECH
HU3KOOMHBIH PE3UCTOp, 3alHTa AOJDKHA OTKIIOYATH CEKIHIO (BBOM) C 3alpPETOM

ABP.
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A.1.6 CenexruaocTs 3ammT HII mprcoeAHHEHHH ompenenseTrcs TeM, 4To
akThBHas coctaBisomas Toka O33 oT pe3ucTopa B HEHTpall MPOTEKAET TONBKO
gepe3 MNOBPEXKIEHHOE TpHCOoeaWHEHMe. UYepes OCTanbHBIE MPUCOCIUHEHMSA
MPOTEKAET TOJILKO COOCTBEHHbIH EMKOCTHBII TOK HYJIEBOH IOCIIEI0BATENFHOCTH, OT
KOTOPOTO 3aIUTa JOJDKHA OBITh HAAEKHO OTCTPOCHA.

A.1.7 Cornacosanme 3ammT pasusix noacradiuii u PIT npuneratomeit cetu
HEOOXOJMMO TMPOM3BOJMTH IIyTEM YCTAHOBKM PAa3HBIX BBIAEPKEK BPEMEHU
cpabarbIBaHUS C IHAroM CEJICKTHBHOCTH, €CIM 3T0 JOIMYCTUMO MO YCIOBHAM
3EKTPOOE30MACHOCTH, IIPH ITOM MAKCHMaJIbHAs BBIEPKKA BPEMEHH JOJDKHA ObITh
y 3amuT 0T O33 nuratomei T[1C.

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

A.1.9 Tlpumenenne AIIB Ha kabenbHBIX THHMAX 6-35 KB mocne oTkmoYeHIA
033 crenayer HCKIIIOUUTP M0 IIPUYMHE BO3MOXHOTO nepexoaa 033 B mexxaydasHbie
KOpOTKHe 3aMbIKaHuA. Beibop Bapuanta ATIB (omHOKpaTHOE, IByKpPaTHOE, OTKA3 OT
AIIB) na xabempHbIX THHHAX 6-20 KB ocymecTBiseTcs U1 KOHKPETHOH ceTH 1o
pe3ysbTaTaM aHajdM3a KOJIMYEcTBA YCIEINHBIX M HeycmeimHeix AIIB B Texymux
YCJIOBUSX SKCILTYaTallliH CETH.

A.1.10 B zaBucmmoctH OT psga (akTOpoB, B UHCIIE KOTOPBIX PEKHM
3a3eMJICHHS HEHUTpaiH, cXeMa CETH, COOTHOILISHHE TOKOB, TpeOoBaHuI k P3mA u
1p., BHIOUPAETCS THUIT YCTAHABIIMBASMOM HA OTXOIAIIEM NIPACOSANHEHIH 3AILHTHI.

A.1.11 Ha mpaktuke yame Bcero 3ammra or O33 opraHusyercs Ha 0Oaze
HMHIWBUIYaTbHOTO TEPMUHAJIA 3aIUMTHl OTXO/UIIIEr0 IPUCOSIVHEHHA, B KOTOPOM
MPEAyCMOTPEHAa COOTBETCTBYIOMmAsS MYHKIHS M BXxox Wi mogkmoueHus TTHII u
HaInpsDKEHUs HyJleBoit nocienosarenpHocT TH.

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

obecmeunBacT 3aIMTE IIIHH TIOJICTAHITUM OT 3aMBIKAHUM Ha 3CMJIIO, a4 TAaKXKEe BCCX



34

MIPUCOCMHEHNH, HA KOTOPBIX HE YCTAaHOBJICHA 3alllUTa OT 3aMBIKAHUHA Ha 3EMITIO.
Jna  ronoBHO#  muTaromedl  CeKUMH — pe3epBHpPOBaHHE  00eCHeYMBACTCSA
HECEJICKTUBHOH  3al0MTOH 10  MaKCHMadbHOMY  HANPSDKEHWIO  HYJEBOHM
IIOCJIEIOBATEIBHOCTH, BBIICPKKA BPEMEHH KOTOPOH yCTaHABIMBACTCA HA CTYIICHb
CEJIEKTHUBHOCTH OOMblIe, IO OTHOIIeHHIO K 3amutaM oT O33 cekumil HUXHEero
YPOBHSL.

A.1.13 locrarounocts BbiOpaHHbIx 3amur ot 033 npoeepsercs
CONPOBOXKAAETCS pPAcCYEeTOM YCTaBOK, OIPEACIICHHEM BBIIEPKEK BPEMEHH U
MPOBEPKO# TyBCTBUTEIBHOCTH 3aIIKT ¢ (JOPMHPOBAHUEM KAPThI CEIEKTHBHOCTH.

A.1.14 Pacuer TokoB 11 BBIOOpa ycTaBOK 3amuT 0T O33 MpON3BOANTCA IS
MeTaIHIeCKUX 3aMblkaHui. Bri6op ycraBok 3ammur or O33 ocymecTsisfercs B
COOTBETCTBHM C PEKOMEHIALMAMH H3TOTOBUTENA M Pa3paboTuMka ycTpoHCTBa
3aIATHl M ¢ METOAUKO}! BBIOOpA yCTaBOK 3aIIuUT, IpUBEACHAOH B [Ipmnoskenn B.

A.1.15 KoaummeHt uyBCTBUTEIBHOCTH OMPEACISICTCS Il MEHUMAJIBHOTO
TOKa META/UIMYECKOTO 3aMBIKaHUA M JOIDKEH COCTABIATH ky > 1,5.

Ilpn HeoOXOmMMOCTH YyuYe€Ta MEPEXOAHOTO CONPOTHBICHHA B KaOeJNbHBIX
CeTSX C PE3NCTHBHBIM 3a3EMJICHHEM HEHTPAIM B MECTE MOBPEXKICHHSA MEPEXOAHOE

COIIPOTHBIICHHE (COMPOTUBIICHUE IyI'H) MPUHUMAETCs PaBHBIM 30 OM.

A.2 Tunpl peseiiHoii 3aIMATHI 1T OTXOASIIHX NPHCOeXHHEHHIT

A 2.1 HecenextuBnas 3ammura (curaammsamys) oT O33 mo Hanpsokerwro HIT
33U, smnsercsa camoi mpoctoii 3ammroii or O33 B cetn 6-35 kB ¢ pesucTuBHBIM
3azemieHueM Heitpar. B Hanpsokenwm 30/ comepiKUTCA Topa3i0 MEHBIIE
BBICOKOYACTOTHBIX COCTABILIIONINX, TOTOMY TaKasl 3aIuTa Jydlle BeAET ceOs mpu
033, compoBOXIAAOIKXCA FTOPSHHEM MEPEMENKAIOINCHCA HIH MPEPHIBUCTON JAYIH.
3amuta mo 30U, meHcTBYeT Ha OTKIIFOUEHHE B CIIy9ae, €CH UMEEeTCsS TOJNBKO OJHO
MPUCOEIUHEHNE, H HCHONB3YeTCs AJI OPraHU3alyyi CHTHAIN3AIUU 3aMbBIKAaHUSA HA
3€MJIIO B CETH WJIH KaK MyCKOBOHW OpraH TOKOBBIX 3ammuT 0T O33 mpw HAIWMYWH ABYX

u 6oJiee IPHCOCIUHEHHUI.
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A.2.2 Henanpasnenusie TokoBbie 3ammuTel HII, xom ANSI 50/51N wmmeroT
HanOoJiee IMPOKOE PAcpOCTPaHeHUE B ceTax 6-35 kB. [IpuMeHeHHe TaKKUX 3T
OTIPaBJaHO B CJIyYae HU3KOOMHOTO PE3NCTHBHOTO 3a3¢MJICHHS HEHUTPAIH, a TAKXKE B
CeTAX C OONBIIMM YHCIOM TPHCOSAMHEHHH. TONPKO B TakMX Clydasx
YYBCTBHTENBHOCTH TOKOBBIX 3a0IAT OKa3bIBaeTCA JIOCTATOYHOM.
Paznuyarot pa3sHOBHIHOCTH TaKHX 3alHT:

1). HenanpasyieHHas Tokopas 3amura HII ¢ He3aBHCHMOM BPEMATOKOBOI
XapaKTepUCTHKOW, pearupyromas Ha cocTaBipomyd Toka HII npomsinuteHHOH
JacTOTHI ABJsETCA Hambojiee mpocTol TokoBoi 3ammToii oT O33 B cetn 6-35 KB ¢
PE3UCTUBHBIM 3a3eMJIeHHEeM HeWTpanu. Takas 3aliuTa pearupyer Ha 3HaueHHE
TIOJTHOTO TOKa HYJIEBOM IOCIEeIOBATEIHHOCTA IPOMBINUIEHHOH dYacToThl (31).
CeneKTHBHOCTh U UyBCTBHTEIBHOCTD ATOH 3aIIMTE 00ECIIEUHBAETCA CXEMOM CETH H
BEIOOPOM COOTBETCTBYIOIIMX HApaMETPOB PE3UCTUBHOTO 3a3€MJICHHA M YCTaBOK
P3uA,;

2). HeHanpasjcHHAS TOKoBas 3ammra HII ¢ o0parHO3aBHCHMOI
BPEMATOKOBOM XapaKTEPHUCTUKOM, peardpyiomas Ha COCTaBMomyo Toka HIT
MPOMBILICHHONW YaCTOTHI. 3am(WTa aHAJOTHYHA MPEABIIYIIEMY THITY 3alUTHI, HO
uMeeT 0oJ1ee BRICOKYIO CeNICKTHBHOCTh cpadarpiBanus. [10BBINICHHE CEIEKTHBHOCTH
cpabaThiBaHUS 3aIMUTH  OOCCIICUMBACTCS 3a CUYET €€ MCHBIIET0 BPEMCHH
cpabaTeIBaHu fcp, KOTOPOE COOTBETCTBYET OOJIBIIEMY 3HAYCHHUIO CYyMMAPHOTO TOKA
033 mo cpaBHEHHIO ¢ COOCTBCHHBIMH CMKOCTHBHIMH TOKAMH KaKHIOH W3
HETOBPEIKACHHBIX JIHUA. TTocie MepBOOYEPETHOTO OTKITIOUCHHS TOBPEIKICHHOM
JIMHUH 3a0IATH BCEX HEMOBPEXKICHHBIX JIUHWN aBTOMATHYECKH BO3BPALIAIOTCA B
HUCXOMHOE TOJOXeHHe. Ecnm mpeaycMaTpuBacTCs JCHCTBHC JTOM  3aUUTHI
HUCKIIOYNTEIIBHO Ha CHTHAJI, HEOOXOJWMO BHIMOJHATH OJIOKUPOBKH  3AIHT
HETOBPEIKACHHBIX IPHCOSOUHCHNH TTOCTe cpabaThIBAHMS 3AIIUTHl MOBPEKIACHHOTO
TIPUCOC TUHCHHS.

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

HEIOCTaTOYHOW YYBCTBHTEILHOCTH TPOCTHIX TOkoBBIX 3amuT HII B cersax c



36

HU3KOOMHBIM PE3UCTHBHBIM 3a3€MJICHUEM HEHTpamu W OOJBIIMMH 3HAYCHHUSIMH
COOCTBEHHBIX €MKOCTHBIX TOKOB NMpHCOeTMHEHHH. OTCTpoiika Ic3 MPOUCXOIUT MO
HAMpaBJICHUI0  MOIIHOCTH  HYJEBOH  IOC/IENOBATEIIbHOCTH, KOTOpas  Ha
MOBPEXKIECHHOM TMPHUCOCAWHCHWN HANpapieHa OT JIMHWM K IIHHaM, a Ha
HETIOBPEKACHHBIX TPHCOCIMHCHUAX — OT IOUH B JIMHHIO. OTO TO3BOJISIET
OTCTpamBaTh pelie He OT COOCTBEHHBIX EMKOCTHBIX TOKOB, a TOJBKO OT TOKa
HebaaHea, 9To TAeT 3HAUNUTEITFHOE TOBHITIICHHE UyBCTBHTEILHOCTH HAMTPABJICHHBIX
3alIAT 10 CPABHEHHWIO C HEHAIPABJICHHBIMU TOKOBBIMH 3amutamu. OmHAKO TpPH
MEPEMEKAIONIMXCS  JYTOBRIX  3aMBIKAHWSX HAa 3€MJII0  TAaKKe  BO3MOMKHBI
HECEJICKTUBHBIE JCHCTBUS M OTKAa3 B cpabaThIBAHUH TAKOW 3aIUTHI.

A.2.4 Tlpumenenne 3ammrt oT O33 Ha BBHICIIMX TapMOHHWKAax Ui cered 6-35
kB ¢ wmameiMu emkocTHEIMH TOoKamu (mo 10-15 A) B obmem ciaydae He
pPEKOMEHAYETCA W TPeOyeT CHeNHaTbHOrO OOOCHOBAHHMS HAa OCHOBE HCCJIEHOBAHHSA
TapMOHHUYECKOTO COCTABa TOKA 3AMBIKAHMS HA 3€MITIO B KOHKPETHOM CETH.

A.2.5 3aumrsl, OCHOBAaHHBIE HA MCIIOJIB30BAHUH MEPEXOTHBIX COCTABIAIOIINX
TokoB W Hampspkenui HII, wenecoo0pa3HO MNPHMEHATh MCKIIOYHTEIIBHO B
KOMIUIEKCE € TOKOBBIMH HANpaBICHHBIMH 3alUTaMU. CHUTHAJI HA OTKIIOYCHHE

MOCTYMAET TOJIKO MPH OJHOBPEMEHHOM CpabaThiBAHUH O0OUX THIIOB 3alIIMT.

A.3 PexomeHnaanuu mo Bbi6opy THNOB P3HA B ceTH ¢ pe3HCTHBHBIM
3a3eMJICHIIeM HeHTpaIn

A.3.1 B 3aBuCHMOCTH OT peXHMa 3a3eMJICHHA HeHTpaiH (B TOM YHCIIE OT
HOMHHAJIa PE3UCTOPOB), KOH(PUTYpALMH CETH, YPOBHEH eMKOCTHbIX TokoB O33 u
npyrux ¢aktopoB BeiOMpactca Tun P3uA or O33, ycraHaBnMBaeMbiX Ha
oTxoaamux npucoeauaeHuax. Kak nmpasumo, 3ammra ot O33 oprann3yerca Ha 0aze
WHAUBUIYATBHOTO TEPMHHAJNA 3aIUThl OTXOASAIIEr0 NMPUCOECAHHEHHUSA, B KOTOPOM
MpeayCMOTPEHA COOTBETCTBYIOIAA (GYHKLHA U BX0oA A noakmoyenus TTHIT.

A32 llpm HHU3KOOMHOM pE3HCTHBHOM 3a3€MJICHHM HEHWTpalld TpH

ucnosnp3oBanuu kadensaeix TTHIT mis obecrieueHrs] CENEKTHBHOCTH JOCTATOYHO
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HECHANpaBlICHHON TokoBOM 3ammTel HII ¢ He3aBHCMMOH  BpEMA-TOKOBOM
xapakrepuctukoil. Henanmpasnenusie TokoBbie 3ammTel HIT ¢ oOpaTHO-3aBHCHMO#H
BPEMS-TOKOBOH  XapakTEPUCTHKOW  PEKOMEHAYETCA  HCION30BaTh  TPH
HEOOXOMMOCTH CHWXCHHS 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 «HAKATUTABAHUS CTYNCHEH
CEJIEKTUBHOCTH 110 Mepe MPUONMKEHAS K HCTOYHAKY TTUTAHUSI.

A3.3 3amurel Ha mnpucoeamHeHusx, mwmrarommx PII, pexomeHmyeTcs
BBIMOJIHATH HANPABJICHHBIMHA. JTO MO3BOJIAET YBEIIMUUTh UyBCTBUTEIBHOCTD 3aIIUT
IIPU U3MEHEHUN COOTHOIIEHWH aKTHBHOTO TOKA OT PE3UCTOPa M €MKOCTHOTO TOKA
CETH 3a CUET MOBBIIICHAS OCIIETHETO.

A34 Jlna onextpocHaOXeHHA psANa OTBETCTBEHHBIX MOTpeOuTEnei
(METpPOIIONIUTEH, KOTENbHBIC, HACOCHBIE CTAHLWH, 3aBOJCKHE Ile€Xa HEMPEPHIBHOTO
UK ¥ IP.) 4acTO NPHUMEHAETCA CXeMa NMUTaHWA OT ABYX mapauienbHeix KJI,
BKJIIOYAEMBIX HA OJHY CEKLUUIO HAa MHUTAKOLIEH NOACTAaHLHMH WM HA OAHY CEKLHUIO
PII. Beikmtouarenu o6enx KJI npu 3ToM HOpManbHO BKIOYeHs. B ciyuae O33 Ha
omHo w3 KJI mommbiii tox O33 pacnpenensercs MeXAy NOBPEXKICHHOH H
HEMOBPEXACHHON KaOeNbHbIMH JIHHHSAMH OOpParHO MPOMOPIMOHAIBHO WX
CONPOTHBIICHUAM [0 TOYKH [OBPEXKACHHUA, YTO YCIOXHIET OPraHU3aLHUIo
cesleKTUBHBIX 3amuT O33 Ha Takux npucoeauHeHusX. [Ipy 3TOoM €O CTOpOHBI
noTpebuTens HEOOXOAUMO TPUMEHEHWE HAMpPAaBICHHBIX 3allHT TpPH JIOOBIX
COOTHOILEHHUIX MEKIY TOKOM OT PE3MCTOpa B HEHTpau U eMKOCTHBIM TokoM O33
CETH.

A35 Co croporn mmraomed [IC  pexoMeHmyeTcs TNpPHMEHEHHE
HanpasieHHBIX 3ammT HII. B page cnydaes, npu HeGOMBIIMX €MKOCTHBIX TOKaX
cetu (mo 10-20 A) MOXHO OTPAaHMUYHMTHCS TPHUMEHEHHWEM HEHATPABJICHHBIX 3ALIUT
HII, B wactHOCTH, Ha TynuKoBBIX npucoeauaeHusx (TIT). Co cTropoHbl muTaroei
IIC Taxxe BoITIONHAETCA pe3epBHas 3ammra ot 033, pearupyroias Ha CyMMY TOKOB

TpaHC(HOPMATOPOB TOKA IBYX MAPAUICTBHBIX KAOCTBHBIX JIMHHI. J[OMONTHHUTENBEHO
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JUIA 3alIMTHl JABYX TMApaJUICIbHBIX KaOCTbHBIX JIMHHUN MOXET OBITh HMCIOJb30BaHA
nonepeuHas quddepenmanpras TokoBas 3ammTa.

A.3.6 B cnyuae HeBosmoxxunoctr ycranosuth TTHII mHa KJI, BeimonHenHO#M
omHO(Ma3HbIMK KaOensAMH OOJBIIOr0 CeUeHHs WIH C paciieryieHueM (a3,
PEKOMEHIyeTes ucnonb3oBath GuwisTp Toka HII, coOpannsiii Ha Tpex ¢asueix TT
(pucysku A.1a,0). /IOCTOMHCTBAMHU 3THX CXEM SIBJISIOTCS TIPOCTOTA U OTHOCHTENIEHO
HEBBICOKAsi CTOMMOCTH (PHCYHOK A.la); HEAOCTATKOM — HU3Kasg 4yBCTBHUTEIBHOCTD.
[Mocnemusas cBsA3aHAa C HEOOXOJUMOCTHIO OTCTPOWKHM 3alUT OT HebalaHCOB
¢unbTpa, cobpannoro Ha (asHbix TT , KOTOpBIE XapaKTEPU3YIOTCS BBHICOKUMH,

OTHOCHTENTEHO eMKOCTHOTO Toka O33, 3HaUCHUAMH NEPBUYHBIX TOKOB.

A B C A B C
T 11 11 KA3
KA2 D
KA
| ] ] D | i i KAl D
<" <' <' (, (_ <.
I il il T <_| <_| <‘I KA4 1
i} L LI
a) 6)

Pucynok A.1 — Cxema noJxroueHus pene Toka: a) uepes puistp HII Ha Tpex
dasueix TT; 6) Ha punbrpe Toka HII no uetsipexpeneiinoi cxeme
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IIpunoxenue b
(cmipaBouHOE)

Oco0eHHOCTH BBIOOPAa MOIIHOCTH TPaHCHOPMATOPA 3a3eMJICHUS HEUTPAIH U
pacuer GaKTHYECKOro TOKA B HEHTPAIM 1151 OAKIIOYEHHUS] HU3KOOMHOI0
pe3ucTopa

Bb.1.1 Okcrnyaranus TpancopmaTopa 3a3¢MJICHUA HEHTpaiu,
HCTIONIB3YEMOTO UL OPraHUu3allul HEHTPanbHON TOUKH, IPH OPTaHHW3aLMHK 3aIIUT OT
033 Ha oTKIIIOUEHHE, T.€. IPUMEHEHHH HU3KOOMHOTO PE3HUCTOpa, MPEATONaraeTes B
KpPaTKOBPEMEHHOM pexHMe (Kak MpaBWIo, OT 5 10 15 ¢), mo3ToMy HOMyCTHMA €ro
CYIECTBEHHAs MEPerpy3Ka.

B.1.2 HomunaneHbI#t TOK TpaHChOpMaTopa 3a3eMJICHHS HEHTpamd njs
KPaTKOBPEMEHHON PadOTHl ONpEeneNsieTcs Mo AOMyCTUMOM meperpyske. CorjacHo
[4], momycTrMas B TeueHue 1,5 MUH meperpys3ka TpancopMaTopoB ¢ OXJIaKICHHEM
M coctaBmsaet 3oy

b.1.3 HomunaneHbIit TOK  TpaHchopMaropa — 3a3eMiieHHs — HeWTpaH
ompenernsieTcs MyTeM TPUPAaBHAUBAS SHEPTUH, BbIJEIAIOICHCS B TpaHcdopMaTope
IIPU MPOTEKAHUM OJHOH TPETU TOKA [p UEPE3 PE3NUCTOP B TCUCHHWE BPEMEHH fo33, H
SHEPruH, BBIACIIOMIEHic B TpaHC(hOPMATOPE TIPH IPOTEKAHUH JOIYCTHMOIO TOKA
nieperpy3ku Ipp=Kep Ipacy.r3n IpH Kipp=3 B TeueHue BpeMeHH fpp=1,5 Mua=90 ¢

(Harpes 06MOTOK TpaHchopMaropa canTaeTes auabaTHUECKUM):

IR
[?RJ Romelon :IIZ'IEP’RO Ligp s (Bl)

riae Ropm — AKTHBHOE CONPOTHUBJIEHHE BHICOKOBOIBTHOH 0OMOTKH TpaHcdopmaTopa
3a3eMJICHUA HEUTpAIH.

Tok Ipacy.T3n H MOITHOCTD QHIIBTPA OMPEACIAIOTCA O (hOpPMYyJIaM:

, | (]?RJ"O” (5.2)

PACY-T3H — K P >
IIEP 1IEP

SPAC‘I T3H = \/gUHOM ) 1PAC‘17§1>HH * (Bs)
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b.1.4 JlnatenbHOCTh 3aMBIKaHHS Ha 3€MITIO {33 IS BBIOOpA HEOOXOIMMBIX
TOKa M MOIIHOCTU TpaHcopmaropa 3a3eMIICHHA HEWTpand NPHHUMAETCS, UCXOIs
H3 MaKCHMAJILHOTO Pa00Yero BpEMEHH MOIKIIIOUACMOTO B HEHTpallb HH3KOOMHOTO
pesucropa.

B.1.5 Tpanchopmatop 3a3eMyicHHS HEHTpaiu oO0IaacT aKTHBHBIM W
WHAYKTHBHBIM COTPOTHBJICHHAMH TPSIMOH W HYJIEBOM IOC/IE€IOBATEIIFHOCTH,
no3toMy Qaktuuyeckuii Tok oT pesucropa npu O33 MOXKeT OKa3aThCsA MEHbINE
HOMHHAIBHOTO TOKA pe3ucTopa Ig. OTO CIEAYET YUMTHIBATH MPH BHIOOPE yCTaBOK
TOKOBBIX 3aIIUT OT 3aMBIKAHHUA Ha 3EMJIIO.

b.1.6 ®daktuueckuit TOK OT pE3UCTOPA, C YYETOM CHIDKEHHA €ro
HOMHHAIBHOTO TOKAa 32 CUYET CONPOTHBICHHA TpaHcopMaropa 3a3eMIICHHS

HeﬁTpaJ]l/l, onpeacIACTCA BBIPAKKCHACM |

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

o= : (5.4)

KOTOPBLI BXOAUT PEIUCTOP.
Zy, = m > (5.5)
rae Xto M Rpp — AaKTUBHOE W WHAYKTHBHOE CONPOTHMBIECHHS HYJIEBOM
NOCIIEA0BATENBHOCTH TpaHCGOpMaTOpa 3a3eMIICHHST HEHTPAIIH.
b.1.7 AxtuBHoe u WHIYKTHBHOE CONPOTUBJICHHUA HyJIeBOH
TIOCIIEIOBATENIFHOCTH TpaHc(OpMaTopa 3a3eMJICHHS HEWTPAIHM ONpPEAESIAIOTCA IO

creayonmM GopMyiam:

u, U2
X — — k. HOM 6
100 S, (.6)
U:OM
Ry, =R, =AF o2 > (B7)
S,umrT
TJC u; — HaNPSHKEHHE KOPOTKOrO 3aMbIKaHWs TPaHCPOPMATOpa 3a3eMIECHHS

HelTpany;
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Utiom B SHoMm-T3H — HOMHMHAJILHOE HaNpPsHKEHHE U MOIIHOCTH TpaHchopmaropa
3a3eMJIeHHs1 HeNTpaliy, onpejenseMas UCXOIs M3 ero AJIUTCIbHON paboTel B
peskume O33;
APy, — IOTE€pH KOPOTKOTO 3aMBIKAHHA.
B.1.8 Pacuer ¢daktuueckoro toka B Hedrpamu mpu O33 npu ycTaHOBKE
HU3KOOMHOTO DPE€3HCTOPAa B HEHTPaJIbHYIO TOYKY TpaHCOpMATOpa 3a3eMIICHHs

Hefitpany BeinonHseTca cornacHo (b.3) ¢ yuerom Beipaskennii (5.4)—(5.7).
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Ipunoxenue B
(cipaBoUHOE)

MeToaNKH pacyeTa YCTABOK TOKOBBIX 3ALIMT HYJIEBOH M0CJICA0OBATEILHOCTH H
HACTPOWKH ycTpoiicTB P3HA B ceTsix ¢ pe3HCTHBHBIM 3a3eMJIEHHEM HeilTpajn

B.1 Pacder ycTaBOK HEHANIPABJICHHBIX TOKOBBIX 3AIMHAT HYJIEBOIH
MOCJIeA0BATEILHOCTH
B.1.1 3aummTel mpHcoeMHEeHUI
BxonueiM curHajzom A7 JAHHOM  3alMTHl  SABJIAETCS TOK  HYJICBOH
nocaenoBarenbHocT T THII, ycTaHOBIEHHOTO HA OTXOIAIIEM NPHUCOSIHHEHIH.
a) Ilepsoe ycnmoBme BeIOOpa TOKa  cpabaTeIBaHWS — 3aIUTHl  —
HecpabaTeiBaHuE 3alIUThI NPH BHelTHeM O33:
3ammTa OTCTPaMBaeTCs OT MAaKCHMAabHOTO COOCTBEHHOrO €MKOCTHOT'O TOKa
3aIAAEMOTO TPHCOSANHEHNA. TOK CpadaThIBAHUSA 3AIIMTH OMPEACIACTCA 10
BBIPKCHUIO
Iey = kyksp! ¢ ougman (B.1)
rae ki— k03hPUIMEHT HAMEKHOCTH,
ksp — Xxo>ddurEeHT, yUWTHIBaROIIKA OPOCOK EMKOCTHOrO TOKAa B MOMEHT
Bo3HUKHOBeHmsA 033, a Takke COCOOHOCTH pelie pearupoBaTh Ha HETO,
Icoummax — MaKCHMalbHOE 3Hau€HHE COOCTBEHHOTO €MKOCTHOTO TOKa
3aIIUIAEMOro IpHCcOoeANHEeHN py BHEIHEeM 033,
PexomeHnmyemsie 3HaueHUs KOIPDULIHESHTOB:
kH = 1,2;
kyp=3+5 — i anexTpoMexaHndyecKux pese tuama PT-40;
ksp=2+3 — ms pene tina PT3-51;
ksp = 1+1,5 — uist MEKPOIIPOLIECCOPHBIX 3AMIMT,
kip =1 — npu Bpemenu cpaGateiBaHms 3aiuThi 6osiee 0.3 c.
[lpu BbIOGOpPe ycTaBOK CpabaThiBaHHWs HEOOXOMUMO PYKOBOACTBOBATHCSA

PEKOMCHIATTUAMHI pa3pa60TlmKa W U3roTOBUTECIIA 3allIUTHI.
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6)  Bropoe ycnoBme BEIOOpa TOKa cpabarThiBaHKs 3alIUTH — CPabaThIBAHHE
(Tpebyemas 4yBCTBUTEIbHOCTS) 3aluTel pi O33 Ha 3aMINAeMOM MPHCOETHHEHHH:

1.
e 2 k‘-lHopM (B2)
Ies

rae Isam — nonmueiii Tok O33 (reomeTpuueckas cyMMa CyMMapHOTO eMKOCTHOTO TOKa

kg =

H aKTHBHOTO TOKAa PE3UCTHBHOTO 3a3eMJICHHS), MPOTEKAIONMA B MECTE
ycraHoBKH 3amuThl ipu O33 Ha 3aIIHIIAeMOM MPUCOe THHEHHH.
B pe3ucTMBHO-323€MIIEHHBIX CETSAX TOK B 3alUTE OMNPENENIAeTCS IO
BBIPKCHHIO:
Ly =107 + 1 (B.3)
roe I — CyMMapHblii €MKOCTHBIIi TOK CETH 3a BbIYETOM EMKOCTHOTO TOKa
3aILMIIAEMOrO IPUCOEMHEHHS,
I, — TOK 3a3eMJIIOLIEr0 pE3UCTOpa, HPOTEKAONMI MO0  3alluTe
l'[OBpe)KZ[éHHO]"O NMPUCOCAWHCHUA.
Pexomenayembie 3HAYECHHA HOPMHPYEMOTO k03 punmenHTa
JyBCTBUTEJIFHOCTH:
kopw > 1,5 — i pene tuna PT3-51;
kopw = 1,25 — TSI MEKPOTIPOLIECCOPHBIX TEPMHUHAIIOB;
IIpu 5TOM MEHBIIINE 3HAYEHNSI OTHOCSTCS K KaOCTbHEIM JIHHUAM.
Ipu HCIIONB30BAHUA Ha OTXOAALLEM IIPHCOEIMHEHUN
Tpextpancdopmaropaoro ¢uistpa Toka HIT (IIpunoxernue A, puc. Ala) Tok

cpabaThIBaHKS 3aIUTHI ONPEALIACTCS KaK:

Ty =ky - Chepl ¢ ongmar T s /) 5 B.4)
Toxk Hebananca TpexrpancopmMaTopHOro GUIETPa Jyp, ONpeaeaeTCs KaK:
Tys =kopn € Lxamar » (B.5)

rae koma = 0,5+1,0 — Ko duIHeHT OMHOTHIIHOCTH TPaHC(HOPMATOPOB TOKA;
& = 0,1 — mpeaebHasA MOrPELIHOCT TPAHCHOPMATOPOB TOKA,

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

¢GumsTpy.
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HWmenno Oompmme Tokm Mexaydasseix K3 mpWBOAAT K MOABICHHIO B
TpexTparcopmaropusix GuabTpax Toka HII 3HaumTenpHBIX TOKOB HeDalaHca, OT
KOTOPBIX HEOOXOAMMO OTCTpamBaTh 3alMTy, €CIM 3TO HE  BHIIOJIHEHO
COOTBETCTBYIOIMM BbIOOPOM BBHIJICPIKKN BPEMEHH.

Ha mpaktnke BbIOOp ycTaBKM cpaOaThIBaHHMSA —3alIUTHl  OTXOASIIETO
MIPHUCOEAMHEHNA IETeCO00pa3sHO OCYIIECTBIIATE 10 TpedyeMoMmy Ko3ddumumenty
JyBCTBUTEJILHOCTH ky. Torma Tok cpaGaTeiBaHHMsA 3aIlUTHI ONpEReseTcs Mo
BBIPAYKCHHIO:

1

_ T 3Alllmin
IC3 -

kq 4 (B6)
TI€ I3Amymin — MAHAMAITBHBIA TOK, IpOTeKarommii gepe3 ¢mibTp Toka mpu O33 Ha
3aIUINAEMOM TIPUCOCTMHEHHUH.

Tok, nporekaromii uepes 3ammty nmpu 033 Ha 3aUmmaeMoM IPHCOSTHHEHHH,
OyoerT MHHHMAJIeH, €CIM 4Yepe3 Hee MPOTeKaeT TONbKO aKTHBHBIH TOK,
00yCIIOBIIEHHBIH HAIMUKEM pe3ucTopa B Helitpanu. Toraa ¢ yuetom ([Ipmroxenue b,
dhopmyana (B.5)) monyunm:

3.U
ISAU-lmm = % . 037)

[Nonyuennas ycraBka AOKHA GBITH MPOBEPEHA MO YCIIOBHIO HECPaOaThIBAHKA
HPH BHELITHEM HOBPEX/EHNH 10 Bbipakenuio (B.1). B GonbiurHCTBE Cily9aes gaHHOE
YCIIOBHE BBIMIOJIHACTCS, OJHAKO NPH OONBIIMX BEMYMHAX TOKOB HPHCOETHHEHHA
(20 A u Oomee) ycCIOBHE HE BBHINONHACTCA, ¥ 3aUTA MOMKET OKa3aThCs

He3(hDeKTHBHOI.
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B.1.2 3amuTel NpUCcoeTMHEHAS ¢ PE3UCTOPOM M CEKIIUM IIHH

3amuTa 3a3eMIIIONICTO PE3UCTOpa MO LEensAM TOKa MOJAKIIOYAETCs K
TpaHChOPMATOPY TOKA, YCTAHOBIICHHOMY B Ilenmu pe3uctopa. JlaHHas 3ammra
obecreunBacT OTKIIOYCHHEC WCTOYHHKA MHTAaHHA (BBOOHOTO W  CEKIHMOHHOTO
Beikmodareneid) npu O33 Ha MWUHAX W TPUCOSAUHEHHH PE3UCTOpa, a TaKxke
obecneunBacT JajbHEe pe3epPBHPOBAHHE B CIydadx OTKa3a BHIKIIOYATENICH WIH
3aIIHUT OTXOIIHX MPUCOSTHHEHHIA.

YcraBka Cpa6aTBIBaHI/I$I 3alllUTHI 11O TOKY ONPECACIIACTCA MO BHIPAYKCHUIO!

Iy f3-U
IC3:k_N:—k HOM (B.8)
q 1 Zyo
[IpoBepka maHHO#H 3aIUMUTHI MO YCIOBHIO OTCTPOMKH MO TOKY HE TpelyeTcs.
Bpems cpabaTbiBaHMA 3anMTBI, BXOAAIIEH B COCTAB TEPMHHAIA 3aIUTHI
CEKIMOHHOTO BBIKITIOUATENA, TPUHAMACTCS HAa CTYMEHb CEICKTUBHOCTH OOIbIe
MaKCUMaJIBHOTO  BpeMeHH cpabarbiBanus 3aumr ot  O33  orxogsmmx

MNPUCOETUHEHHN.

Tos.ceiar = foamar A7, (B.9)
rae At — CTyneHb CeJIeKTHBHOCTH.

Pexomenyembie 3HAUCHUA:

A=0,5¢ — mpH COrJIaCOBaHWM 3aIMTHI C 3alIATAMH  OTXOMAIIUX
MIPUCOEIVMHEHHH, BBITTOJTHEHHBIMH HA YJIEKTPOMEXAHUYECKUX U MOTYIPOBOIHUKOBBIX
pere,

At=0,2-0,3¢c — mnpu COrNIaCOBAaHWM 3AIMUTHl C 3ALUTAMH OTXOMISALIHX
MPHCOEAVHEHAH, BHINOJHEHHBIMHA HA MUKPOITPOLIECCOPHOM 2JIEMEHTHOM 0a3e.

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

CpaﬁaTBIBaHI/IfI 3aMMUThI CCKIIHOHHOT'O BBIKJIFOYATEIIA:

fesppona = fesciy + A - (B.10)

Ilenecoobpa3Ho wmMeTh nOBa Habopa YCTaBOK MO BPEMEHH HAa BBOJHOM

BBIKITIOUaTene. B HOPMAJIbLHOM  PCKHME (HpH OTKIIIOYCHHOM  CCKIIMOHHOM
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BBIKJ'IIOLIaTeJ'Ie) BpEMA Cpa6aTBIBaHI/I$I 3alllUThl BBOOAHOI'O BBIKIKOYATCIIA aHAJIOTHYHO

(B.9) nomxHO OBITH paBHBIM:

leappopa = leamar +A! 5 (B.] ])
IIPpH 5TOM OOJIDKHO BBIIIOJIHATECA YCJIIOBHE 110 00eCTIeUeHHIO Tepanecr(oﬁ CTOMKOCTH

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

Ilyctp k cexkumum wmUH 6 kB moAcTaHIMKM TOOKIIOYEHO HECKOIBKO
npucoenuHeHui (pucyHok B.1).

IIpu wW3BEeCTHBIX MapKaxX, CEYCHHAX W UIMHAX KaOENbHBIX JIMHHHA
MIPUCOSTUHECHHUN eMKOCTHBIN TOK 033 MOkeT ObITh ONPEAEIICH KaK:

I, =3 -Upy-0-C, L, A (B.12)
rae Unom — HOMUHAQITBHOE HanpsihKeHUe ceTH, B;
@ — yTJI0Bas 9acTOTa CETH, Paj/c;,
Cyz — yA€IbHAs €MKOCTb TUHUH, D/KM;
L — nyiviHA TUHUH, KM.

Ilapamerpbl KaOenbHBIX JIMHWM 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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HEHAIPaBJICHHOU TOKOBOM 3aIIUTHI OT
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Ta6smua B.1 — EMKOCTHBIC TOKH MPUCOSIUHEHHIH CEKIMHK IIHMH 6 KB
I1C 110/10/6 xB

. Mapka Ya. o
Ne pra, Mumna, ® Emkoctn,| EMKocTHOI
.. |IlpucoenuHeHne| ceueHHe €MKOCTD,
STYeHKH M MkD TOK, A
Kabess MK®D/KM

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  |AAIIB 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

PIT14BBonl | 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 s9.4 AAmB 3x185]| 2700 0,343 0,93 3,0

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

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

IIpu pemonte 1-éi cexmum 6 kB TIC 110/10/6 kB, unu BbIxome W3 CTPOs
nuraiomero kabemsa 1-ii cexmum mo6oi PIT (BBog I) BO3MOXKHO BKIIOUEHHE
CEKLMOHHOI0 BBHIKIIIOYarens Ha JioboM nutaemoM PIT (B 3aBucMMOCTH OT TOTO, Ha
kakyto PIT orkmoumics BBox ). B TakoM ciy4ae eMKOCTHBIN TOK MUATAMOIIEH JIMHHH
«BBoA II» 2-i cexumm kaxxpo#t PIT Bospacrer. Ilycth cxema cetn 6 kB (puc. Bl)
CHMMETpHUYHA. NUTaHue moTpedureneii ot pasHeix cekmmii [IC m xaxmoit PII
MPOUCXOIUT N0 abCOMMOTHO OJWHAKOBHIM JIMHWAM. B TakoM ciiydae mpu pacuere
YCTaBOK HEHAIPABJIEHHON 3aIIMTHI, IS OTCTPOHKH OT COOCTBEHHBIX EMKOCTHBIX
TOKOB JIMHWH, HY)KHO Y4€CTbh, UTO K éMKOCTHOMY TOKY Kaxjoro dumepa «sBon II»
nobaBarcsa emkoctHbie Toku KJI, oTxoasmmux ot 1-ii cekupn kaxaoi nutaemoii PI1
(cm. Tabmuiy B.2). Takum o6pa3om, nonaraem, uro 1-s u 2-s1 cexipn kaxaoii PIT B
aBapuiiHOW cxeMe 00bEeTMHEHBI U MUTatoTes oT 2-i cexrum 6 kB T1C110/10/6 kB o

BBomam II.
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Tlo 3amanHOMY KO3(pPHUIMCHTY YYBCTBHTEIEHOCTH MOHO OIPEIEITHTE
TpeOyeMblii aKTUBHBIH TOK PE3UCTOPA:

kq>1,5 — mis 3ammT KaOEIGHBIX JTHHUIH.

AKTUBHBI TOK PpE3UCTOpPAa ONpeAeNsercs IO YCIOBHIO obecneueHus
TpeOyeMoil YyBCTBHTENBHOCTH B HambOJCe TKEIOM (HATIPUMEP, PEMOHTHOM)
pexxuMe paboTH MOACTAHINH. TakuM PEXIMOM, TIPH MAJIOM YHKCIIC MPUCOESTHHESHIH
CEKUMH IIHH, ABIAETCA PEXHUM HAIU4YUA TOJHKO 3aIIMIACMOTO TPHCOCIHHCHHSA U
pesucropa. TOk pe3nucTopa ONpeaeTTHTCS MO BEIPAKECHHIO:

]R - Icg'kq (B14)

Hcexoms w3 ycnoBuit 3amaud, MUHUMAIBHBI TOK PE3UCTOPA JOJDKEH
cocTaBiATh He MeHee 45,3 A, uTo mia cetd 6 KB COOTBETCTBYET PE3UCTOPY C
HoMuHATIOM 76,5 Om. Torma mns 3a3eMJICHHS HEHTpPaNM MOXKHO HCIOB30BATh
pesuctop HOMUHATOM 70 OM ¢ Iguoy = 49,5 A (nanpumep, P32-70-6, cm. Tabmuiy
T.5 Ipunosxenns I).

Ta6mma B.2 — Toku pe3ucTOPOB W TOKH cpadaThIBaHHS 3aLUT

Ne IC Ne O-2
AUCTKH IC’ A IC.peM, A ICS.pac-l’ A I 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

Ipumevanue: Ui 3aLIUT C BBLAECPKKONH BPEMECHH kpp MOXKET OBITH TPHHAT
paBHEEIM 1, YTO A JAHHOTO PAacCYCTHOTO CiIyuyas NO3BOJMIO Obl CHH3UTH
TpeOyeMBbIif aKTHBHBIH TOK pe3uctopa 70 Ir = 30,2 A, a CONPOTHBJICHUE YBEIHYHTE
Jo R=1140mM. bmoxaiilonidi MeHpIIMHA TUMOBOH HOMHHAN  PE3HUCTOPA,
yIoBieTBOpsomuid TakuM ycinosmsM — 100 Om (/g = 34,6 A), pesuctop Tama P32-
100-6 (cm. Tabmuwy I'.5 Tpunoxenus I).

IIpu stoM 3awmuTel NUTaonWMxcss oT noacranuud PIT 6 kB umenu Obr
BBIJICPKKY BpeMeHH 0,5 CeKYHIBI, a 3aIIUTHl PAacCMAaTPUBACMOM MOICTAHLIUH —

1,0 cexyHny.
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OTMeTHM, YTO MyCK 3aIIUT MO HAMNpPSKEHUIO HYJIEeBOH MOCIeN0BaTEbHOCTU
MO3BOJIUT HE OTCTpauBaThcs OT HeOanmaHcoB TTHII, Bo3HHMKaomux mnpu

Mex Ly (ha3HBIX KOPOTKHX 3aMBIKAHUSIX.

B.2 Pacyer ycTaBoKk HanpaB/eHHbIX TOKOBBIX 32T HYJIeBOil
NocJ1e10BaTEeJIbHOCTH

HanpaBnenHble TOKOBBIE 3allMTHI, pEardpyrollde HA COCTABIIAIOLLYIO
OPOMBILUICHHONW 4YacTOThl TOKa HYJIEBOHl IIOCIENOBATEIBHOCTH, C (hpa30BBIMH
XapaKTEepPUCTHKAMH IBYX TUIIOB, H300paXkeHbl Ha pUCyHKe B.2.

31, 31,

30HA

CPABATbIBAHUA HECPABATbBIBAHUA CPABATbI[BAHUSA

30HA
HECPABATbLIBAHUA

a) XapakTepUCTHKa MepBOro TUMNA 0) XapaKTepUCTHKa BTOPOrO THIA
Pucynoxk B.2 — ®a30Bble XapakTepHCTUKH HaNpaBIEHHbIX TOKOBBIX 3aiuT oT 033,
TIPUMEHAEMBIX B CETU C PE3UCTUBHBIM 3a3eMJICHUEM HelTpanu

®a30BOi1 XapakTepucTHKOW mnepBoro tuna (pucyHok B.2a) obGnamaet psn
3amut 1o koxy ANSI 67N/67NS. Takue 3amuThl pearupyroT Kak Ha akTHBHYIO, TaK
¥ Ha EMKOCTHYIO cocTaBnstowue TokoB O33. da30Boii XapakTepuCTUKOI BTOPOro
Tuna (pucyHok B.26) o6yagaroT 3amMThl, pearupyrollde TOJIbKO Ha aKTHBHYIO
COCTABJLIOLIYI0 TOKa HYJIEBOW IHOCleAoBaTeNbHOCTH. Jlanee paccMaTpuBaeTcs
BEIOOpP YCTABOK MPUMEHUTENLHO K XapaKTepHCTHKE Ha pucyHke B.2a.

IIpu BEIOOpPE THUMNA 3aLUMTHI CEAYET UMETh B BUIY CIEAyIOIIee:

— XapakTepuCTHKa MepBOro THMa obOecneynBaeT paboToCOCOOHOCTh
3amuTel 0T O33 npy HAIMYMU B CETU 3a3€MIISIOLLETO PE3UCTOpa U MpU paboTe ceTH
B peXUME N30JINPOBAHHON HEUTpaIIu;

— XapakTepHCTHKa BTOpOro Tuma oOecrmedyuBaeT paboOTOCHOCOOHOCTD

3amuTE 0T O33 TONBKO Ipu HCNOJb30BAHUA 3a3€MJIAIOLIEIO peE3ucTOopa. HpI/I
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BBIXOJZIE 3a3EMIISIONIETO PE3UCTOPA M3 CTPOs ceTh octaérca Ges samurhl oT O33.
[IpuMeHeHre TaKAX 3AUIAT ENeCO00Pa3HO B CETH, OCHAIICHHOH 3a3eMIIAIOIIHMHA
PE3UCTOPaMHM, CIMOCOOHBIMH JUIHTENFHOE BpeMs HaxoAuTeca B pexname 033
(manpumep, Tvna P3). 3ammTel Takoro poAa ciefyeT NPHUMEHATh ¢ KaOenbHBIMU
TTHII, He AatONMMH 3HAYATEIBHBIX YIJIOBBIX MOTPELIHOCTCH.

Ha pucynke B.3  mpencrapneHa — XapakTepUCTMKA — pelie€  3allUTHL,

COOTBETCTBYIOIIAs M300paKEHHOI Ha pucyHKe B2a.

3oHa N
cpabatbiBaHna N

YcTaBka 30Ha

HecpabaTtbiBaHUs

Pucynok B.3 — Xapakrepucruka pene HanpasneHuoii 3amursl 0T O33 ¢ (asooii
XapaKTEPUCTUKOM NEPBOrO THIMA

Beibop ycTaBkm 1O TOKY cpalaTbiBaHUsl 3alluThl /., , BHITOIHAETCA
creayompM 06pa3oM. MHHHMAIBHBIN TOK cpabaThiBaHHsA HAMPABJIEHHBIX TOKOBBIX
3amuT He TpeldyeTcss OTcTpaMBaTh OT €EMKOCTHOTO TOKAa  3allMIIAEMOro
mpucoeaunenus Iyopp npu BHemHeM O33 (cM. pucynok B3). Ero wmamo
OTCTPAMBaTh OT CYMMApPHOTO MaKCHMAaJIbHOTO TOKA HeGanmaHca I ,, KOTOPBIH MOXET
MPOTEeKaTh 10 pPaccMaTpHBaeMOMY YCTpOWCTBY 3ammThl mpu BHemmHem O33 u

BEKTOP KOTOPOTO MOMKET PACIIONaraThCs B Mpe/IeNax 30HbI CpabaThlBaHUs 3ALIHUTHL:

Losmin = Frrlyg 55 (B.15)

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

Iy - cyMMapHbIi MakCHMAaJIbHELH TOK HebaraHca.
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B mponecce nmpoekTHpoBaHMA 3aUIMTH KaOCSIbHON JIMHUH JUIs 00eCeueH s
HEOOXOMUMO#M YYBCTBHUTENBHOCTH YCTaBKY 3allUTHl /., .  ONPEACISIIOT IO
crepyronieii popmyoe:

1
[C3rmn =k—R’ (B'16)
YHopM
rae [r —Tok pe3ucropa npu Metaytudyeckom O33;
Kuopu = 1,5-2,0 — HOpMupyeMBIH k03 QHLIHEHT TyBCTBUTEIBHOCTH.

Jsa obecnieueHnss HEOOXOAUMOI UyBCTBUTENBHOCTH 3aLIMTH PH BBIXOJAE U3
CTPOA 3a3eMJIAIOILET0 PE3UCTOpa ClIeAyeT NOMONMHUTENbHO K (B.16) obecmeunts
CTIpaBeJTHBOCTh YCITOBHS

Lonin == 2 (B.17)

YHopM

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

TOKA 3alTUIIAEMOr0 MPHCOeTHHEHHS.
W3 meyx momyuenubix mo (B.16) u (B.17) 3HaueHmii Ic3pin, HEOOXOOHUMO

NPUHATHb MCHBIICC.

B.3 Bo100p yCTABOK 10 HATIPSIPKEHHIO M BPpEMEHH CpadaThiBaHus
HANPABJIEHHBIX TOKOBBIX 3aIIUT

ITo HATIPSKEHATO. He6ananc o HaNpsKEHUIO HYyJeBOM
HOCIEA0BATENHHOCTH 3U o KAK IPABUIIO HE HpEBHIIaeT 3HaueHue 2,5 B. [Tostomy
HalnpskeHue cpabaThiBaHMA 3aIMUTH HEOOX0AMMO NpUHUMATH Ucgmiy = OT 5 IO
7,5 B. PaccmarpuBaemoe ycrpoiictBo 3ammTel oT O33 OyaeT 4YyBCTBHTENbHEE
CTaHJAPTHBIX YCTPOMCTB cUrHanu3anu 1o 3, uMeromux yctaBky nopsaaka 20 B.

Ilo Bpemenn. Bpems cpabarbiBaHus 3alIMTHL Ic3qp  TPHCOETHHEHHS
OnpeAesseTcss HECKOIbKAMH (DAaKTOPaMH. BHIOM CHJIOBOM YCTAHOBKH, HAJTHUHEM
pacTpeeTUTENFHBIX MyHKTOB HITH TTOACTAHIIAHN, MUTAIOTUXCS OT MTHH | T.1.

Bapsupyercs BoIiepKKa BpeMEHH cpabaThIBaHHS 3aM{UTHI:

— TOCTOAHHAA BBIACPKKA BPEMCHHU, HEC 3aBUCAINAA OT BXOIAHBIX CHTHAJIOB

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

Hanpasnennsie 3amutsl oT O33, HE UMEIOLIME BBIACPKKA BPEMEHH, WIH C
Bblaepkkoi BpemeHu A=0,1+0,2 ¢ B GOnpIIeH cTENEHU NOABEPKEHBI ACHCTBHIO
TIOMEX B TIEPEXOAHBIX PEKUMAX, UM 3aIIUTHI C BEIICPKKOH BpeMeHu Ar=0,5+2.0 c.

Ha pucynke B4 w3o0pakeHa TOKO-3aBHCHMas BBIACPXKKA BPEMCHH,
MOBBIIIAKOMIAA  CENeKTUBHOCTh 3ammThl. Ilpu O33 mo moBpexagHHOMY
MPUCOSTUHECHHUIO MPOTEKAET CYMMa EMKOCTHBIX TOKOB BCEX MPUCOSAUHEHHI M TOK
3a3eMIIIONIETO  PEe3UCTOpa 3/%. Ecnn Ha s3ammTax  Beex MIPUCOETUHEHUH
YCTAHOBIICHA  OAWHAKOBAsA TOKO-3aBHCHMAs  XapaKTEPUCTHKA, TO  3alluTa
TIOBPEXKIEHHOTO TMpHCOSTUHCHUsT ¢ OonbiuM TokoM 033 cpabotaeT panbiie (¢
BBIJICP)KKOM BPEMEHH {) M NOACHCTBYET HA €ro OTKIIYCHHE, B TO BpeMs Kak
3amuTa JPYTHX, HEMOBPEKAEHHBIX TPHCOeAHHEHMH (C BBIAEP)KKOH BpEMEHH f1)

pabortath He OyIeT.

|

1
3 30 31,

Pucynok B.4 — OGpaTHo-3aBucHMas XapaKTEPUCTHKA BbIIEPIKKA BPEMEHH ¢3
3amuThl 0T Toka 033
BpeMs cpabaTeIBaHMSA 3aIUTHL OTXO/SAIIET0 TPUCOSANHEHHA TPUHIMAETCA Ha
CTYTIEHD CENICKTUBHOCTH OOJIBIIe MAKCHMATFHOTO BPEMEHH CpabaThIBaHUS 3aIUT OT
033 mpucoeauHEHAH, OTXOAAIIHX OT IWH muTaeMoro PIT.

log = leprmme + AL, (B.18)

C3
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rae At — CTyIIeHb CENICKTHBHOCTH, PEKOMEHIYEMBIC 3HAUCHU:
Ar=0.,5 ¢ pu cornacoBaHWM 3aMUTHI C 3aMIATAMHA OTXOANTIAX TTPHCOEIHHEHHIM,
BBITIOJTHCHHBIMH Ha JICKTPOMEXaHHUYESCKUX | TTOJTYTIPOBOAHHUKOBEIX PEJIE;
Ar=0,2-03¢ mpu COrJACOBAHHH 3AIMTBL C  3AIMTAMH  OTXOJALIMX
NPHCOCAMHEHHH, BBIIIOJIHCHHBIMU HA MUKPOMIPOLIECCOPHOI! 37IEeMEHTHOH 0ase.
IMpu orcyrcreum 3ammr or O33 HAa CMEXHBIX JJIEMEHTAX CETH yCTaBKa
CpabaThIBaHUs 3aILUTHl 10 BPEMEHH MOXET ObITh NPUHATA paBHOM Hymo. OmHaKo
MOKET OBITH 1IENIECOO0PAa3HBIM BBEACHHE HEGONBIION BHIAEPKKA BPEMEHM TTOPAAKA
0,3+1,0 ¢ 1 OTCTPOMKH OT MEPEXOIHBIX PEXMMOB U HEGANAHCOB M TOBHIICHHS

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

Texamueckne XapPaKTEePUCTHKH BbICOKOBOJIbTHBIX PE3UCTOPOB 11
3a3eMJICHUA HeﬁTpaJ’lI/I

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

PesucTop  momkeH — oOnazarh  MUHUMATBHOM — MHAYKTHBHOCTBIO W
PaBHOMEPHOCTHIO PACCEHBAHMS MOITHOCTH COCTABHBIMU AJIEMEHTAMH.

TepMudeckas CTONKOCTh HEOTKIIOYAEMBIX BBICOKOOMHBIX PE3HCTOPOB
OMPEACISICTCA YCJIOBUAMH OXITKACHWA W TPH WCHOJHCHHH PE3HCTHBHOM
yctaroBkd YXJI1 mo TTOCT 15150 Bpems paGoTel Takoro pe3uctopa B 00meM
Cllydyae He OTpaHHUHBAETCS.

Bpems TepMuUeCKOH CTOHKOCTH OTKIIOYAEMBIX (HH3KOOMHBIX) PE3UCTOPOB
ompenenseTca MX IACHOPTHBIMH JAHHBIMH, HPEJOCTABISIEMBIMH 3aBOIOM-
HM3rOTOBUTEJIEM, HO TO/HKHO COCTaBIATh He MeHee 5—10 c.

PaborocriocoGHOCT  pe3ucTOpa HE3aBACHMO OT €r0  HCIIONHECHHS B
TIEPEXOAHBIX PEXKUMax padOTHl YCTAHOBKHM (HOPMANBHBIH W aBapHHHBIN PEKAM
paboThL: meperpysKa, Myck, caMo3anyck ABurateneit) u 3hPeKTHBHOCTh 3aIUThl OT
TIepeHaNpHKEHUI TPU 3aMEIKAHUAX HA 3€MJIIO 00ECHEeUMBACTCA MPABIITBHEIM
BBIOOPOM THIIA 1 HOMUHANA PE3UCTOPA U [IOATBEPKIACTCS PacueTaMu.

OCHOBHBIE TEXHHUYECKHC XAPAKTCPUCTUKH PE3UCTOPOB I  3a3EMIICHUA
HeHtpanu npuseneHsl B Tabmumax .1 — I".13. JlaBHbIe XapaKTEPUCTHUKN JOJIKHEI

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

I'.2 BeicoxoomHbIe pe3ncropsl P3
Pesncropsl  mpucoemmHstoTcss K Heiitpanm  TpexdasHOH ceTH kiacca
Hanpsokernst 6, 10 kB uepe3 TpanchopMaTOphl ¢ BBHIBEACHHONH HEHTPANbIO WM

CHITOBBIC (DATBTPHI HYJICBOH TTOCIICIOBATEIBHOCTH.
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Pesucrop 3amutherit Tunma P3 mig cetu 6, 10 kB npenHa3HadueH 171 3alIUATHI
CETEBOr0 O0OPYJOBaHMS OT MEPCHANPSKEHH, BO3HHUKAOIIMX IIPH OAHO(DA3HBIX
OYTOBBIX 3aMBIKAHMSAX Ha 3eMJII0 M (eppOpPE30OHAHCHBIX SBICHHUAX, IyTeM
3a3€MJICHUs] HEUTPAJIM B CETH C HOMUHAJIBHBIM HanpspkeHueM 6, 10 kB.

[Tpu dbopmupoBaHuM 3aKa3a yYKa3bIBaTh HA3BAaHHE PE3MCTOPA B COOTBETCTBHH
CO CXEMOH M TEXHUUECKIUMH XapaKTEPUCTUKAMMU.

CrpykTypa yclIoBHOro o0o3HadueHus pe3ucropa P3:

P3-X -X -X- XX

KIIMaTu4ecKoe ucnoaHenue, kareropust pasmenienus no F'OCT 15 150;

HOMHUHA/IBHOC HAIMPSDKECHHUE CETH, KB,

HOMUHAQJIbHAst MOIITHOCTD, KBT;

HOMHHAQJIBHOE COIIPOTHBJICHUEC, OM,

THII PEUCTOPA 3ALTUTHOTO.

Ilpumep 3anucH NpH 3aKa3e: pe3ucTop 3ammTHBIN THna P3 ais 3a3emnenus
HEHTpaiM ¢ HOMUHaNBHBIM conpoTusieHueM 1000+10% Om, momHOoCTHIO 34 KBT,
YCTaHABJIUBAEMBINl B CETH ¢ HOMHHAIbHBIM HampsokeHuem 10 kB, winmatuueckoe
ucnojinenne Y XJI, kareropusa 1 mo 'OCT 15 150.

P3-1000-34-10-YXJI1

Texnuueckne XapakTepUCTHKH pe3UCTOpOB THMA P3  mnpusBencHsl B
tabmuax [.1-".2.
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Tabmuna I'.1 — OcHOBHBIE TEXHHUECKHE XapAKTEPUCTHKH Pe3ucTopoB Tuna P3 na

Hanpspkeane 6 kB

MomnocTb Kos-Bo Yucso
R, Om pe3ucTopa, oo | 2IEMeEHTOB COopounbIii uepTex
He (oJiee, KBT P3

300 40 3 3x15 BOJIN ] 3.908.000

400 30 2 2x17 BOJIM ] 3.905.000-01

500 24 2 2x15 BOJIM/ 3.905.000

600 20 1 24 BOJIN]] 3.903.000-03

700 17 1 20 BOJIN]] 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 7,5-4,0 1 30 BOJIN] 3.903.000-04

Taosma I'.2 — OCHOBHEIE TEXHHUECKHE XaPAKTEPUCTHKH pe3ucTopoB Tumna P3 Ha
Hanpsokenne 10 kB

Momutnoctb Kou-B0 Yucno
R, Om pe3ucropa, 6ok | XTEMEHTOB Coopounblii uepTex
He 0oJiee, KBT P3

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

I'.3 HuzkoomHsIe pe3ucrops P31

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

s 3a3eMileHuMs  HeWtpamm cetet 6, 10, 35xB ¢ menplo orpaHWYEHHS

TICPEHANPSOKEHUH  Tpu  OAHOGA3HBIX  JYrOBBIX  3aMBIKAHUAX, YCTPAHEHHS

(heppope30HaHCHBIX sIBICHHM M O0eCneueHns] CENEKTUBHOM paboThl peNeiHOM
3aIWATEL, @ TaKKe /i1 KOMIUIEKTOBAHMS PE3UCTHUBHBIX YCTAaHOBOK Pa3JIMYHOTO
HazHaueHudA. Kimimaruueckoe mcmonmnenne YXJI u T kareropus 2, 3 mo TOCT

15150. CrpykTypa ycaoBHOro 0003HaYEHHS PE3NCTOpa ST 3336 MIICHIS HeUTpanu:
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P31-X -X -X- XX

KIIMMaTH4eCKOe HCIOHEHHE, KaTeropus pasmertenus o I’ OCT 15 150;

THITI HCITIOJTHCHH A,

HOMHHAQJILHOE HaNpsLKeHHe ceTH, KB,

HOMHHAIBHOE COMpoTHBIeHHEe, OM;

THII PE3UCTOPA 3ALLUTHOIO.

Ilpumep 3amucu npw_3aKaze: pe3ncTop 3anmrHe Tuna P31 ma

3a3€MJICHUSI HEUTpa C HOMHUHAJIBHBIM conpotuBieHHeM 150+10% Owm,

YCTaHABJIMBAEMBIN B CETH ¢ HOMHUHAIBHBIM HampspkeHueM 10 kB, THIT HCTIOTHEHHUS

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

Texnnueckne XapakTepUCTHKH pe3ncTopoB THma P31 mnpuBeneHsl B
Tabmuue [.3.
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Tabnuna I'.3 — OCHOBHBIE TEXHUYECKHE XAPAKTCPUCTUKH Pe3ucTopos tumna P31 Ha
Hanpsxerne 6-10 kB

. HomvimambHoe Toxk
Homunanshbiii | HomuHaasHoe
Tun Usowms, COMpOTUR/IEHHE | 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 13
P31-1500-10-A| 10 3,9 120 1500 1.4 1,1

>
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I'.4 Hu3skoomublie pesuctopsbl P32

Pesuctopel 3amuTHBle THIA P3-2, mpeaHasHAyeHHBIE I 3a3€MJICHHA
Hewtpamu ceteit 6-10 kB ¢ menpro obecrieueHus ceneKkTHBHON paboThl peneiHon
3aIllUTHI, & TAK)XE OrPAaHWYCHHUS TMEPEHANPSHKEHUH TNpu OJHO(A3HBIX HTYTOBBIX
3aMBIKQHUAX ¥ YCTpaHeHHA (eppOpe3OHAHCHBIX sBJIeHWH. KimmaTtuueckoe
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;

THUII PE3UCTOPA 3AITATHOTO.

Ilpumep 3anumcH npu 3akase: pe3ucTop 3amuTHeld Thma P3-2 g

3a3¢MJICHAA HEUTpaIM ¢ HOMHMHANbHBIM compotuBiicHreM 100+£10% Ow,

YCTaHABJIMBAECMEIN B CETH ¢ HOMHUHAJIbHBIM HampsbkeHueM 10 kB, Tum ucnonHeHus

A, xmmatraeckoe ucnonaenue Y XJI, kareropus 1 no TOCT 15 150.
P3-2-100-10-YXJI1

TexHuueckue XapaKTEpUCTHKH pe3WCTOPOB Tuma P32 mnpuBeaeHB B
tabmune [.4.
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Ta6muua I'.4 — OCHOBHbIE TEXHUUECKUE XaPAKTEPUCTUKH pe3ucTopos Tuna P32 Ha
Hanpspkenue 6-10 kB

Toxk, A Homumasmmnoe
HomunanbHoe BpeMs
Tun Usiom,
COMPOTHUBJIEHHE, padoTsI B
pesucTopa Om KB |Homumambubiii|1 yacjpmrensuo pesKuve
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 85 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 52 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
IIpumeuanue:

* — KOHCTPYKIIHSA C TOJICTOM IIATKON
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I'.S Pesucropst NER 6-35 kB

TumoBasi cepusi pe3UCTOPOB:

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

e HOMMHAIBHEIH TOK OT 1 70 2000 A (B TOM umKCIIe HECTAHIAPTHBIE
3HAUSHHUA 110 3aKa3y MOTpeOuTens);

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

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

®  WCMOJHEHHUE JJIsl HAPYIKHOM (BHYTPEHHEH) YCTAHOBKHY,

® BBHICOTA YCTAHOBKH Haj ypoBHeM Mops He Oomee 1000 M.
Pacmmdposka 0603HaYCHUS PE3HCTOPOB:

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

HOMHHaJIbHAas1 MOILIIHOCTD, kBT

HOMHHQJIbHOC COITPOTHUBIICHUC, OwMm

THTI PE3UCTOpA

TexHuueckue XxapakTepUCTHKH BEICOKOOMHBIX pe3ucTopos THima NER
npuBecHbl B Tabmumax I'.5u I.6.

TexHUUECKHE XapaKTEePHCTHKH HH3KOOMHBIX pe3ucTopos tuna NER
npuBeeHHl B Tabmumax I'.7-1.10
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Tabauna I'.S — BeicokoOMHBIE PE3WCTOPHI I 3a3eMIICHUs HelTpan ceTel 6 kB

HomunanbHoe o
AKRTHEHOE Homunanbnas | Homunanbhnbiii| [JdomycTtumoe Bpems
Tun pe3ucTopa MOIIHOCTb, |TOK pe3HcTopa, NpoTeKAHHUS
COHpO’I(‘;l:IJIeHl/Ie, kBT A HOMHHAJIBHOI0 TOKA, C

NER-300-40-6 300 40 11,5 TUTATEJIBHO
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 IUIMTEJIbHO
NER-1000-12-6 1000 12 3,5 JUTUTEJIBHO
NER-1700-7-6 1700 7 2 IUTATEJIbHO
NER-2000-6-6 2000 6 1,7 JUTATEJIBHO

Ta6smua I'.6 — BoicOKOOMHbIE PE3HCTOPHI 1Ts

3a3eMJieHHd Helitpanu cereli 10 kB

HomMuHaabHoe

HdonycTumoe Bpems

HoMuHANBHBIH
Tun pesucropa AKTHBHOE HomuuanbHas TOK pesmcTopa, NPOTeKAHHS
CONPOTHBJIEHHE, [MOLIHOCTD, KBT| A HOMHHAJIbHOI'0 TOKA,
Om c

NER-500-67-10 500 67 11,5 IUTMTEJIbHO
NER-600-56-10 600 56 9,6 JUTUTEIbHO
NER-700-48-10 700 48 8,2 IUTHTEJIbHO
NER-800-42-10 800 42 7 JUIUTEJIbHO
NER-900-37-10 900 37 6,4 IJTATENbHO
NER-1000-34-10 1000 34 5,8 JUIUTENLHO
NER-1200-28-10 1200 28 4.8 IUIMTEIILHO
NER-1500-23-10 1500 23 3,8 IUITUTETbHO
NER-3000-12-10 3000 12 2 IJTUTETBHO

Ta6ymua I'.7 — HuzkooMHBIE PE3UCTOPHI U151 3a3eMJICHHUS HEM

anu ceTer 6 kB

HomunanbHoe .. | JomycTHMoe Bpemsi
Hovunansnas| HoMuHANbHBIH
AKTHBHOE NMPOTEKAHUS
Tun pe3ucropa MOIIHOCTB, | TOK Pe3HuCTOpa,
COnpoOTHBJICHHE, 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 "
Homuunanbnaa | 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 .. | JomycTumoe Bpemst
HoMuHanbHbIH
AKTHBHOE HomuHanbHan NpPOTeKAHHUS
Tun 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 JIs 3a3eMJICHHA HelTpaiu ceTei 35 kB

HomunanbHoe .. | lomycTHMoe Bpems
Hovunaabnas | HomuaaabHbIi
AKTHBHOE NPOTeKAHHUS
Tun pesucropa MOIIHOCTB, |TOK pe3HcTropa,
CONMpPOTHBJICHHUE, 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 KoMmmiekTHBIE yCTPOMCTBA PE3HCTHBHOIO 3a3eMJIEHUSI HEHTpaIn
NERC cereii 6-35 kB

VYcIpolicTBa PE3UCTHBHOIO 3a3€MIJICHUS HEUTpaid TpeAHa3sHAYCHBl I
OpraHu3aly PEe3UCTUBHOTO 3a3eMJICHUS HeHTpaiu B ceTax 6-35 kB, B kKoTopeix
HEHTpabHAst TOYKA OTCYTCTBYeT (0OMOTKH 6-35 KB CHJIOBOrO IHTAIOIIETO

TpaHcopMaTopa COSAMHEHBI B TPEYTOIBHUK).
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Koncrpyxuusi:

YcerpoiictBo pe3ucTuBHOro 3asemiienus HeWtpanu NERC mpencraBnser
co6oif mkad w3 ONMWHKOBAHHOW (MITH HEPIKABEIOMIEH) CTaJId, B KOTOPOM Pa3sMEIEHBI
Tpancopmarop BeiBOAa HeWTpanu (DWIBTP HYJIEBOM NOCIENOBATEILHOCTH C
obMoTkamMn 6-20 kB ¢ cyxoH wu30jAUMEH, COSOMHCHHBIMM B  3Ur3ar),
BBICOKOBOJIGTHEIM pe3uctop u TpaHcopmarop Toka. Illkad muMeer cheMHBIE
OMOPHBIE KaTKW Ui mnepemeineHnsd. BBox kabens B mikad BBINONHACTCS CHH3Y
yepe3 CaIbHUKH (BO3MOXKCH BBOJ CBEPXY UePE3 MPOXOIHBIC H30JIITOPHI).

YcrpotictBo pe3uctuBHOro 3a3emieHus Helitpain NERC monkmouaerca k
cetu uepes iuHEHHYIO sueiiky KPY 6-10 kB co cranmapTHbIM HaGOpOM peneiHbIxX
sammt (MT3, orceuka, 3ammra OT 3aMBIKAHHI HA 3EMJTIO).

TunoBas cepust yCTPOKUCTB JJiA PE3UCTHBHOTO 3a3€MIJICHUS HEHTPAIN

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

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

3HAUCHHA 110 3aKa3y HOTpeOnTeNnd);

e BpeMs PaboTH B PEXHAME ¢ OMHO(DA3HBIM 3aMBIKAHHEM B CETH OT 5 10

10 cexyHn;

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

¢  WCIIONTHEHHWE Ui BHYTPEHHEH (HapyKHOM) YCTaHOBKH,

e BHICOTA YCTAHOBKM Haj ypoBHeM Mops He 6osee 1000 m.



Pacmmgposka

3a3€MJICHHS HENTpasu:

NERC- X

- X
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0003HAYEeHUSA KOMIIJIEKTHBIX yCTpOﬁCTB

JUIA

PE3UCTUBHOTO

i— HOMHUHAJIbHOC HATPKCHUE CETH, KB

HOMMHAJIbHBIM aKTHBHBIN TOK, A

THI KOMITJIEKTHOTO YCTPOMCTBA

Texaundeckue xapakrepucTuku ycTpoiicts NERC npuBeneHsI B TaOIHIIaX

r.11-1.13.

Ta6muua I'.11 — KoMIutekTHEIE yCTPORCTBa PE3UCTUBHOTO 3a3eMJICHHS HEHTpain
U1 ceTeli 6 kB

H JdonycTumoe
. OMHHAJIbHOE .
Tun ycrpoiictea | HomuuanbHoe S —— HomunanbHbI# BpemMs
PE3HCTHBHOIO CONpPOTHBJIEHHE, TOK pe3ucTopa, NPOTEKAHHS
3a3eMJIeHUus 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 cereit 10 kB

Ta6mmma I'.12 — KoMIuiekTHbie yCTPOHCTBA PE3UCTHBHOTO 3a3¢MIICHHS HERTpaIIH

JonycTumoe
. HomuuanbHoe .
Tun ycrpoiicrea | HomuHanabHOE Ranpmgenne HomuHanbHbIH BpemMsi
PEe3HCTHBHOTO | CONMPOTHBJIEHHE, TOK pe3HcTopa, NpoTeKAHHS
3a3eMJIeHHsI Om ceg" A HOMHHAJILHOT'0
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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Ta6smua I'.13 — KoMIuiekTHBIE yCTPORCTBA PE3UCTUBHOTO 3a3eMJICHHS HEHTpaTH
s cereit 20 kB

Jonycramoe
» HoMmuHanbHoOe o
Tun ycTpoiictBa | HomuHANBHOE Hanpsxene HomHHANBHBIH BpeMs
PE3UCTHBHOIO | COMPOTHBJIEHHE, TOK pe3HcTopa, NPOTEKAHUA
3a3emMJIeHH S Om ceTI;" A HOMHHAJILHOTO
X 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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IIpwaoskenue JI
(cripaBovHOE)

TexHu4UecKHe XapaKTEePUCTHKH TPAaHCHOPMATOPOB 3a3eMIIeHUS
HeiiTpanei
.1 ®uapTpsl 3a3emusiromue cepun ®M30
[Nogrmrouerne pe3ucTopa MOXET OBITH BBITIONHEHO 4Yepe3 CHEeLHabHO
yCTaHABJIMBACMBIH CHJIOBOM (uibrp HyjaeBod mnocieaosarensHoctd DOM3O0,
NPECTABNIAIONTAY cO0OM MacloHANoONHEHHBIH TpexdasHslii TpaHchopMaTop, He
WMEIOIIMHA HHU3KOBOJIBTHOH BTOPHYHOH OOMOTKM M C OOMOTKOH BBICIIETO
HaNpsDKEHUA BHITIONIHEHHOH 1O cxeme «3ur3ar»y. Cxema wcmonb3yercd Ui
HU3KOOMHOTO, BBICOKOOMHOTO PE3UCTHBHOTO W KOMOHMHHMPOBAHHOTO 3a3¢MJICHHA
Hedrpain. HeoOxomuMbie YCIIOBHSA: CXEMa COCAMHCHHS IEPBUYHOM OOMOTKH
3Be3/a ¢ HyneM; mposepka ®M30 Ha TepMHUECKYIO CTOHKOCTE B pexame O33.
[TapameTpsl, HeoOxoauMBbIe Jis BhiOopa ®M30 npusenensi B Tadm. /1.1

Ta6smua /1.1 — HomuHanbHbie IapaMeTpsl PUIBTPOB HYJICBOH MOCJICAOBATSIIBHOCTH

tua ®M30
g < 3 = A © -
Tun puasTpa § £ é E § = >: 5-9[5 i:-? ?‘:5
s | E= | 2% | 2| : | BT E
z = = = = - =
®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
DdM30-875/6,6 6,6 183,7 229.6 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 25,2 522 0,15 250 4,2 3000
®M30-310/11 11 39,1 489 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 OKpy karomero Bo3ayxa He 6onee +40 0C, HOMyCKArOTCS CICAYIOMEC HATPY3KH
HIIBTPA:
g)Tqu)me 6 1acos - 100 % (HOMHHANBHBIH TOK);B TEUeHHE 2 YacoB - 120 % (meperpyska 20 %).
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1.2 ®uabTpsl 3a3emusiionue cepun @3M
OuIbTpl 3a3eMJIAIOIINAE MPEIHA3HAYEHB! I TOAKIIOYEHN TyTrOracsaiux
PEaKTOPOB COOTBETCTBYIOIIEH MOITHOCTH K Tpexda3HbiM ceTsam 6-10 kB.
CrpykTypa ycaosHoro ooozHauennss P3M-X/X-V1:
O — punpTp;
3 — 3a3eMJISAFOIIIMIA;
M - ecTecTBeHHAS MUPKYJIAASA BO3/AyXa U Maca,
X — MOIIHOCTh TPH HOMHHAJBHOM HANPHKCHHH M TOKE NICCTUYACOBOM
Harpysku, kB-A;
X — Kknacc HampsbkeHus, KB;
VY1 — xmumartuveckoe ucroHenne u kareropus pasmeienus no ['OCT 15150-69.
IIpumep 3anucu o603Ha4YeHnst peakropa: O3M-300/6 V1
OunabTpbl NpeAHA3HAYCHBI JJIsi PabOThl B JUIMTCIBHOM PEXHME MPH
HOMHWHAJIbHBIX 3HAYEHHAX TOKA W HANPSHKCHHS W HE Oosiee 6 4acoB MPH TOKaxX OT
HOMHHAJIBHOTO [0 TOKAa IIECTHYaCOBOM HArpy3KH M HOMHHAJIBHOM HJIH
HauOosblieM paboueM HampsKeHUH. VHTEpBabl MEXKAY BKIIOUECHHAMH B PEXHM
IIeCTHYACOBOM Harpy3ku He MeHee 12 wacoB npu oOmuie# romoBoii Hapabotke 600
YJacoB.
Jlonyck Ha 3HaUeHWE HOMHUHAIBHOTO ToKa — = 8%. Jlonmyck Ha 3HaYeHHEe TOKA
NIECTHYACOBOM HArpy3ku — MUHYC 8%.

Twursr 1 ocHOBHBIE MapaMeTpbl GuibTpoB cepun O3M mpuBencHBI B TaOIHIlE

J.2.
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Ta6muma /.2 — Tunsl 1 HOMUHATBHBIE TTAPAMETPHI (PHUITBTPOB HYJIEBOH
NOCJIE0BATENBHOCTH cepun O3M

A

HOMHHAJBbHOI'0 TOKa HEHTPAJIHA

-4aCOBOI HATPY3KH,

Tun

HomunanbHoe HanpsikeHue, KB
Hau0oubmee padouee Hanpskenue, KB
HomMHHAJIBHBIH TOK, A

Tok 6
Tox xoaocToro xoaa, % k 1/3
IToTepu xomocToro xoxa, Br
HanpsikeHue KOpOTKOro 3ambiKaHusi, %
[MoTepu KOpOTKOro 3aMbIKAHMSA, BT
Macca, Kr
HMumna (L) x mupuna (B) x Beicora (H), mm

®3M-120/6 V1 |6,6/N3 [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 | 11A~3 | 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 Y1 | 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 TpexgasHbie
tina TMI'N o6mero HasHadyeHusi Ha Hampsokerne a0 10 kB BKIOYHTENBHO ¢
€CTECTBCHHBIM MAC/ISHBIM OXJIKICHUEM, NpPEAHA3HAYEHB! I IPeoOpasoBaHHUS
JNEKTPOSHEPTHM B CETAX DHECPrOCHCTEM M MOTPEOUTENeH TEPEMEHHOr0 TOKa
yactotoii 50 I'm.  TpanchopMaTopsl HW3TOTABIHBAIOTCA W TOCTABIIIOTCS B
cootBetcTBuM ¢ TY 3411-038-71026440-2011.

CrpykTypa yc10BHOro 0003Hauenus Tpancgopmaropa:

I M T - / -yl

-‘7 Kinvaraieckoe HenoIHeHERe H KaTeropas H pasMemenuano I'OCT 15150

Kiace nanpskennsacTopoHs BH, kB

HoMuBa:IHA® MOIHOCTD TpaHcdopMaTops, KB A

N- HefitpaneoGpazvionme

I' — repMeTHIHEIE

EctecTBenHad MHPKY.TANHA MAC.1a

Tpaucdopmatop TpexdasHbi

IIpumep o6o3HaueHns TpaHcHOPMATOPOB TPH 3akase TpaHCopMaropa
TepMETHUHOTO HCIOJIHEHHA CIEHUATBHOIO HEHTpaneoOpasyrolmero HOMHUHAIBHOM
motuHocThio 200 kB-A, HOMUHATHHEIM HampspkeHweM 11 kB, cxemoif u rpymmoi
coenuHeHNs Zjy — «Tpancdopmarop TMI'N-200/11 — V1n.

HomunanbHbple mapaMeTpsl W WX TOIYCTHMEBIE OTKJIOHCHHS MPHUBEICHHI B
tabn. 13-714.
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Ta6mua 1.3 — Homunansuabie napamerpst Tpancgopmaropos cepunt TMI'N

Coueranue Tox
Tun MomHocTb, . orepn, Br
T al'lctl) B-A HANPAKEHHH UR‘B, % XX,
MaT Kb*
p opMaropa BH T = 3 e "
0,23;
TMI'N-80/6,6 6.6 23,
’ ’ 1080 | 1230 | 3,1
TMI'N-80/11 80 A (: 1| 150 1| s
0,23;
TMI'N-125/6,6 6.6 23,
’ ’ 19
TMIN-125/11 125 1 0’31 200 70 | 2170 | 35 | 1.2
0,23;
TMI'N-200/6,6 6.6 23
| ’ 0,11 230 | 2 ,
TMI'N-200/11 200 1 . 650 | 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 23
\ s .
TMI'N-800/11 800 " 0,(;1 750 | 6000 | 7750 | 5 1
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
rN-zsont | 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 OTKIIOHSHHS TAPaMETPOB TPAHC(HOPMATOPOB CEPHH

TMI'N
H
Morepn XX | Torepn K3 Cymmapnbie Tok XX anpspkeHHe Kox¢ppuument
noTepH K3 TpaHcopMaLHH
+15% +15% +10% +30% +10% +0,5%

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

Ounprpel  (TpaHCPOPMATOPB)  MACHAHBIE — 3a3eMJLIIOLOINE  HyIEBOH
nocnenosarenbrocT TEGE (ETR) momaoctsio 100 — 4000 kB-A Ha HanpspKkeHHEM
6-35 kB mpennazHaueHBl IS BBIBOAA HEUTPAIbHOM TOUKM B CETAX C
HM30JIMPOBAHHON HEHTPAIBIO M IOAKIIOUCHHA K 3JIEKTPUYECKON CETH AyroracsAmnx
PCAKTOPOB HJTH PE3VCTOPOB 3a3EMJICHUS HEUTPAIIH.

Ounbrpet  (Tpanchopmaroper) TEGE (ETR) npeanasHaueHel — mis

IKCTUTYaTaIiH;

e B paiioHax ¢ YMEPEHHBIM KIIMATOM;

® IIpM TEMIIEPAType OKPYKAIOIMero Boszmyxa B amamazone ot —40 °C no

+40 °C;

® Ha OTKPBHITOM BO3AyXe (WX BHYTPH MOMEIICHNUS);

® TP OTHOCHTEITFHOM BIIAXHOCTH Bo3ayxa a0 80%;

e Ha BeicoTe He Boime 1000 M Haj ypOBHEM MODsi;

¢ B OKpYXalollel cpele, He COAepKamiedl TOKONPOBOJAINEH IBUIM H

arpecCMBHBIX Ta30B M TAPOB B KOHLEHTPANMAX, BbI3bIBAIOIIMX pa3pyllIeHUE

M30JALMH U METATNYECKUX YaCTECH.

Ecimu 3a3emnstomuii TpancGopMaTop YCTaHOBJIEH B 3aKPHITOM MPOCTPAHCTBE,
HeOOX0aAuMO O0eCHeynTs [MOCTATOYHYI LHPKYSIHio Bo3ayxa. Heobxomumo
o0ecneunTh TUPKYIALMIO KaK MHHUMYM Am’/vmE  Bozmyxa gms 1 xBr
paccemBaeMOro Telyla. BenmWuWHa TOTEph NPHUBEACHA B TEXHUYECKOH
JOKyMEHTAIIMH, TOCTABIIEMOM ¢ 3a3eMILIOIIMM TPaHC(HOpMaTOpOM.

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

H.5-1.7.
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Taommua .S — Homusanmsaeie napamerpsl ¢puistpos TEGE(ETR) s cetn 6 kB

HomunanbHas HomunanbHoe .
HomuuanbHbI#i
Ne Tun ¢uabTpa MOIIHOCTD, HAIPSIKEHHE CeTH, "
TOK HeHTpaju, A
xB-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 HomunajibHoe "
HomMuHANbHbBIH
Ne Tun ¢puabTpa MOIIHOCTb, HANIPS’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) ans cetu 35 kB
HomunanbHasn HomuHanbHoe "
HomunaabHbIH
Ne Tun ¢uabTpa MOIIHOCTh, HaNPs’KEHHE CeTH, .
TOK HeHTpaan, 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 HEeHTpain
B SJICKTPUUYECKUX CETAX HAanpspkeHuem 6-35 kBy (peaakuus 1)
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