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CgeleHnsi 0 CTaHJAPTE OPraHU3ANUNT
1. PASBPABOTAH: OAO «HTL ®CK ESC», ®I'bOY BIIO «CIIoT'TIY ».
2. BHECEH: JlemapramMmeHTOM HHHOBALIMOHHOT'O Pa3BUTHS.

3. YTBEPX/EH U BBEJIEH B JIEICTBUE:
ITpukazom [TAO «PCK EDQC» ot 16.05.2016 Ne 155.

4. BBEJIEH: BITEPBLIE.

3aMeanI/m U MPCAJIOKECHUS 110 CTAHAAPTY OpraHU3allur CICAYET HAIIPaBJIATh B ,JlenapTaMeHT WHHOBAIIMOHHOT'O pas-
Butus [TAO «®CK EDC» no aapecy 117630, Mocksa, yi. Ax. Yenomes, 1. SA,
3JIEKTPOHHOM TOYTO# 1Mo ajapecy: vaga-na@fsk-ees.ru.

Hacrosimmii TOKyMEeHT He MOXKET OBITh IOJIHOCTBIO WITH YaCTUYHO BOCIIPOU3BEICH, THPAKUPOBAH U PACIIPOCTPAHEH B
KadecTBe O(PUIIHATFHOTO U3AaHUs 0e3 pa3pemneHus
[TAO «®CK E2C».
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1 O6s1acTh NIpUMeEHEHUS

Hacrosimmit CtangapT pacnpocTpaHseTcsl Ha 3allUTy SJIEKTPUUYECKUX CeTel
nepeMeHHoro Toka yactoTel S0 I'm HomuHaneHoro Hanpsixenus 110-750 kB ot rpo-
30BBbIX U BHYTPEHHUX NEPECHANPSIKECHUM.

CrangapT BKJIIOYAET pyKOBOACTBO Mo 3ammute cerert 110-750 kB or kBasu-
CTallMOHAPHBIX U PE30HAHCHBIX MOBBIIIEHUN HAMPSKEHUS, KOMMYTAILMOHHBIX IEpe-
HaNpsHKeHUH, MpsAMbIX yaapoB MoiaHUHU U Haberatomux ¢ BJI na I1C rpo30BbIX BOJH.

TpeOoBaHUs HACTOSIIETO CTaHAAPTa PACIPOCTPAHSIOTCS HA 3aIIUTY OT I'Po-
30BBIX U BHYTPEHHUX IIEPEHAINPSIKEHUN HAa BHOBb COOPYKAEMBIE W IOJJIEKAIINE
TEXHUYECKOMY MEPEBOOPYKEHUIO U PEKOHCTPYKIIMH SHEPTOOOBEKTHI.

CraHmapT He paclpoCTpaHseTCs] Ha BEIOOP M30JIAIIMOHHBIX paccTosHuil B PY
1 Ha ontopax BJI.

[TonoxeHus: HACTOSMIEr0 CTaHJAapTa MpeJAHA3HAYEHBI JJISI IPUMEHEHUS MPO-
€KTHBIMU OpPraHU3alUsIMHU, CTPOUTEIbHO-MOHTAXHBIMU, HAJaJ0YHbIMHU, SKCILTyaTa-
HUOHHBIMU U PEMOHTHBIMH OPTaHU3ALUSIMHU.

2 HopMaTHBHBIE CCHLIIKH

I'OCT 721-77 Cuctemsl 3IeKTpOCHAOKEHHUS, CETH, UCTOUYHUKHU, TIPeoOpa3o-

BaTeJId U MMPUEMHHUKHU JICKTPUUIECKON 2Heprun. HomMuHanbHble HAPSIKEHUS CBBIIIE
1000 B (c U3menenusimu Ne 1 — 3).

I'OCT 1516.3-96 DnexrpoobopynoBaHuEe MEPEMEHHOIO TOKA Ha HAMPSHKEHUS
ot 1 1o 750 xB. TpeGoBaHus K 3JEKTPHUIECKON TPOUHOCTH U3OJISIITUH.

I'OCT 9920-89 (CT COB 6465-88, MOK 815-86, MOK 694-80) 3nektpo-
YCTAHOBKM MEPEMEHHOr0 TOKa Ha HanpsikeHue ot 3 ao 750 kB. liinHa nyTH yTeuku
BHEIIHEW M30JISLINH.

I'OCT 15150-69 Maiuunsl, npubopel U Apyrue TexHuueckue uzaenus. Mc-
MIOJIHEHUS JUISl PA3IMYHBIX KIMMATHYECKUX palloHOB. KaTeropum, ycnoBus sKCIury-
aTaluuy, XpaHEHUS W TPAHCHOPTUPOBAHMS B YACTH BO3IACHCTBHS KIMMATHYECKUX
¢daktopoB BHewHe# cpenpl (¢ U3menenusimu Ne 1 —5).

I'OCT 19431-84 DuepreTtuka u snekTpudukanus. TepMUHBI U ONIPeIeTICHUS.

I'OCT P 52725-07 Orpann4uTeny NepeHanpsyKeHUsT HETMHEMHBIE ISl DJIEKT-
POYCTaHOBOK IMEPEMEHHOT0 TOoKa HampsbkeHueMm ot 3 1o 750 kB. OOmue TexHude-
CKHE YCJIOBHSI.

I'OCT P 53735.5-09 Pa3psimiHUKU BEHTUJIBHBIE U OTPAaHUYUTEIN MEepEHAIpS-
KEHUM HEJIMHEWHBIE /I 3JIEKTPOYCTAaHOBOK MEPEMEHHOTO TOKa HAa HANPSKEHUE OT
3 no 750 kB. Yacte 5. Pexomenaanuu no BIOOPY U MPUMEHEHUIO.



3 TepmuHbI, onpeaesieHusi, 0003HAYEHHSI M COKPALIEHUSA

3.1 TepMuHbI 1 onIpeaeIeHUSA

B nHacrosmeM craHgapTe NpUMEHEHBI CIEAYIOIINE TEPMUHBI C COOTBETCTBY-
IOLUMU ONPEIETICHUSIMU:

3.1.1 I'po3oBbie nepeHanpsikeHusi: IlepeHanpsskeHus, BO3HUKAIOIINAE KaK
CJIEICTBHE yJapa MOJHUMU.

3.1.2 I'pozoynopuocts BJI: Unciio rpo30BbIX OTKIIOYEHUH, OTHECEHHOE K
100 KM JUIMHBI JUHUU U K MPOJIOJKUTEIBHOCTH TPO3 B yacax: (akTUYeCKOW Ui Oa-
30BOM, paBHOM 100 rpo30BBIM Hacam.

3.1.3 3azemJuienme: I[IpegHamepeHHOE SIECKTPUUECKOE COCIUHEHUE KaKOU-
100 YacTH JEKTPOYCTAHOBKH C 3a3€MIISIOIINM YCTPONCTBOM.

3.1.4 3amuTHBIA YPOBEHb OrPAHMYHWTE/SI NPH TPO30BOM HMMIIYJbCe:
MakcuMallbHOE OCTarOUIEECs HAMPSHKEHUE TPU HOMUHAIIBHOM Pa3psiIHOM TOKE.

3.1.5 H3oaupoBaHHas HeiiTpaab: Heittpans TpanchopmaTopa mim rerepa-
TOpa, HE MPUCOEAMHEHHAS K 3a3€MJIIIOIIEMY YCTPOMCTBY WJIM NPUCOEAVMHEHHAs K
HEMY uepe3 IpuOOpbl CUTHAIM3AINK, U3MEPEHHUs, 3alUThl, 3a3eMIIAIOIINE Tyrora-
CSALIME PEAKTOPbl M MOJOOHBIE UM YCTPOMCTBA, UMEIOLIME OOJBIIOE CONPOTUBIIE-
HUE.

3.1.6 Umnyabce: YHUNonspHas BOJHA HANPSDKEHUS WIM TOKA, BO3pPACTaro-
mias 6e3 3aMeTHbIX KosieOaHUi ¢ OOJBLION CKOPOCTHIO O MAaKCUMAaJIbHOIO 3Haye-
HUSL M YMEHbIIAIOWIAsACS, OOBIYHO C MEHbILIEH CKOPOCThIO, 10 HYJS ¢ HEOOJIbIINMU,

ecJii 3T0 OyAEeT UMETh MECTO, IEPEXOAAMH B IPOTUBOIOJIOKHYIO TOJISIPHOCTD.

[Mpumeuanwue. [lapamerpamu, onpeneISIONIMMA UMITYIbCHl HAPSOKSHHUS WM TOKA, SBISIFOTCS I10-
JSIPHOCTH, MAaKCUMAIIbHOE 3HAYEeHHE (aMIUINTY/a), YCIOBHAS UIUTENBHOCTh (DPOHTA M yCIIOBHAS JJTUTEINb-
HOCTb UMITYJIbCA.

3.1.7 AmnyabcHoe conmpoTHBJIeHHe 3azemunTtensi; Ry: OTHomeHue am-
IUTUTY/IbI HAPSDKEHUS HA 3a3eMIInTeNe (B MECTE BBOJIa TOKA) K aMILIUTY /1€ UMITYJIb-
ca ToKa.

3.1.8 KBa3sucraumoHapuble (BpeMeHHbIe) mNepeHanpskeHus: Ilepena-
PSHKSHUS TPOMBITINIEHHON MITH OJTM3KOM K HEeW 4acTOTHI, a TAaKXKe TePeHANPSKCHUS
Ha BBICIIMX M HU3IIUX FAPMOHUKAX, HE 3aTyXalolIUe WIA cI1a0do0 3aTyXarolue, BO3-
HUKAIOINE KaK CIIEICTBUE U3MEHEHHUSI CXEMBI CETH.

3.1.9 KommyranuonHusie mnepeHanpsikenus: [lepenanpspkenus, cyumie-
CTBYIOLIME BO BpEMs MEPEXOJHBIX MPOIECCOB NPH KOMMYTALMIX 3JEMEHTOB CETH,
CONPOBOK/IAFOIINX BHE3ANTHOE U3MEHEHNUE CXEMBI UJIU PEKUMA.

3.1.10 Koa¢ppuumeHT 3aMbIKAaHUA Ha 3eMJII0 B Tpex(a3HOH dJIeKTpu4e-
ckoii ceTn: OTHOLIEHUE PA3HOCTU MOTEHIMAIOB MEXK]Ty HEMOBPEXKACHHOU (azoi U
3emiiell B TOYKE 3aMbIKaHUS Ha 3€MIII0 JPYrod WM ABYX IPYyrux (a3 K pazHOCTH
MOTEHIMAIOB MEXy (Pa3oil u 3eMJieil B 3TON TOUKE 10 3aMbIKAHUSI.

3.1.11 MosHueoTBOA: YCTPOUCTBO 3AIIUTHI OT IPSIMBIX yIapOB MOJIHUH, CO-
CTOSIIIEE U3 MOJIHUETPUEMHHUKA, TOKOOTBOJIOB (TOKOOTBOJA) M 3a3eMiuTeNneil (3a-
3eMIIUTENS).

3.1.12 MoanuenpueMHHUK: YacTb MOJIHUEOTBO1a, TIpEIHa3HAUYCHHAS IS T1e-
pexBaTa MOJIHUHU.



3.1.13 HauboJib1ee JIMTEJBbHO A0oMycTHMOE padoyee Hanpsikenne OITH;
Unp: Hanbonbiiee neiicTByroliee 3Hau€HUE HANPSXKEHUS! TPOMBIIIIIEHHON 4acTOTHI,
KOTOpO€ MOKeT ObITh MpuiioxkeHo HenpepbiBHO K OIIH B Teuenune Bcero cpoka ero
CIIyOBbI U KOTOPOE HE MPUBOAMT K IMOBPEKICHHUIO UM TEPMUUECKOI HEYCTOMYUBO-
ctu OIIH.

3.1.14 HomunanbHblil paspsaanbiii Tok OIIH; Iyy: MakcumansHoe (aMIuiu-
Ty/JHOE) 3Ha4€HHE TPO30BOT0 UMITyJIbca ToKa 8/20 MKC, HCIOIB3yEeMOe ISl KJIACCU-
¢ukauu OITH.

3.1.15 HopmatuBubiii 1okymenT; HJI: JIOKymMeHT, ycTaHaBIMBAOIIUN TTpa-
BUJIa, OOILME MPUHUUIIBI WIM XapaKTEPUCTUKH, KaCaloIIHUECcs 3JIEKTPOoOOpy10Ba-
HUS, BKJIFOYAET MOHATHUS TEXHUYECKHE YCIOBUS, TEXHUYECKOE 3aJaHUE, TEXHHYE-
cKas cneruduKanus u Ipyrue J0KyMEHTbl Ha TOCTaBKy MPOJYKLHUH.

3.1.16 OrpannunTenns nepeHanpsikennid HenuHeinoiii; OIIH: Annapar,
npeJHa3HAYeHHBIN NI 3aIIUThl U30JSIUN 3JIEKTPOOOOpYAOBaHUS OT T'PO30BBIX U

KOMMYTAlIMOHHBIX NIEPEHANPSIAKECHHM.

[Mpumeuanwue. [IpeacraBnser coOOW MOCIENOBATEIBHO /WM MAapaLICIbHO COCIUHEHHbBIC MeTall-
JIOOKCHUJIHBIC BapHCTOPHI 0€3 KaKUX-JIMOO MOCIIE0BATEIBHBIX WU MapajUIeIbHBIX UCKPOBBIX MPOMEKYT-
KOB, 3aKJIFOUYCHHBIC B U30JIAIIMOHHBIN KOPIYC.

3.1.17 Ocrawmeecss Hanpsikenue OIIH; Upcr: MakcumanpbHOE 3HaUYEHHE
HaIpsDKEHUS] Ha OTPaHUYUTENIE MPU MPOTEKAHUU Y€pe3 HEro UMITYJIBCHOTO TOKa C
3aJJaHHOM aMIUIUTY10M 1 POopMOIl UMITyJIbCA.

3.1.18 Ilepenanpsi:zkenue: I[loBbIllICHHE HANPSIKEHUSI BBIINIE HAUOOJBIIETO
paboyero HanpsKEHUs, yCTAHOBIEHHOTO JJI1 JAHHOTO 3JIEKTPOOOOPYI0BAHUS.

3.1.19 Ilepenanpsizkenusi nepexoaHoro ¢peppopesonanca: Ilepenanpsixe-
HUS1, BO3HUKAIOILIUE PYU KOMMYTAllUK HEBO30YKIEHHOIO TpaHc(opMmaTropa U JUHUU

Ha 9acTOTe OJIM3KOM K COOCTBEHHOM 4aCTOTE CXEMbI CETH.
IIpumeuanue. Bpems CylIecTBOBAaHUS 3TOTO PEKUMA ONPENEISAETCS BPEMEHEM yCTAaHOBJICHUS pe-
KMMa B MarHATHOH LenH TpaHc(opMaTopa.

3.1.20 IMoacranuus; IIC: DnexkrpoycTtaHOBKa, IIpeAHA3HAYECHHAS I IIpHUeE-
Ma, IpeoO0pa3oBaHUs U pacCHpeNesieHUs SJIEKTPUUYECKON 3HEPruu, COCTOAIIAs W3
TpaHCHOPMATOPOB WJM JIPYTUX MpeoOpazoBaresieil 3JIEKTPUYECKOW SHEPruu
YCTPOMCTB YIpaBJi€HUS, PaCHpPE/ICIUTEIbHBIX U BCIIOMOIaTeNbHBIX YCTPOMCTB IO
['OCT 19431.

3.1.21 Iloka3aTeb HAJAEKHOCTH MOJHHE3ALUTHI 3aIHMIIAEMOI0 000py-
noBanus PY ot nHabGeraromux ¢ BJI rpo3oBbix BosH; Typ: CpenHss noBTopsie-
MOCTb (B roJlax) ONacHbIX MepeHANpPsHKEHUH, BOZHUKAIOIIMX HA 3aIIMIaeMOM ara-
pate unu Ha [1C B nenom ot HabGeraromux ¢ BJI rpo30BbIX BOJIH.

3.1.22 IlpenBKJIKOYEHHBbI peakTaHc cucTeMbl: COPOTUBIECHUE CUCTEMBI B
CXEM€ 3aMEILEHNs MCTOYHUKA MUTAHMS, ONPENEISIEMOE MapaMeTpaMy IMHUTAIOIIEH

CCTHU.
[Ipumeuanne. PeakTaHc CHCTEMBI, ompenesieTcs Mo TokaM oaHoda3Horo u Tpexdasnoro K3 mpu
OTKJIHOYEHHOW KOMMYTUPYEMOM JINHUU.

3.1.23 PacnpeaeaurejibHOe ycTpOoMCTBO; PY: DiekTpoycTaHOBKa, CIlyXka-
as JAJis IpyueMa U paclpeieeHus IeKTPOIHEPI MU OJTHOTO Kilacca HalpsDKEHUs U
cojJiepkaliasi KOMMYTAllMOHHBIE ammapaTbl, COOpPHbIE M COEIUHUTEIbHBIE IINHBI,
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BCIIOMOTaTEIbHbIE YCTPONUCTBA (KOMIPECCOPHBIE, AKKYMYJIATOPHBIE U Jp.), @ TaKKE
YCTPOMCTBA 3allIUThI, ABTOMATUKH, TEIEMEXaHUKHU, CBSI3U U U3MEPEHHUIA.

3.1.24 Pe3onancHbie (peppope30HAHCHbIEC) MOBBINICHUS HANPAKEHUSA:
[ToBbIllIeHUST HANPSIKEHUSI, BbI3BAHHBIC PE30HAHCHBIMU KOJECOAHUSMU B LIENH C JIU-
HEWHBIMU (HETMHEWHBIMU) 3JIEMEHTaMU.

3.1.25 ConporuBieHue 3aseMJsOLIero ycrpoiicrsa: OTHOIIEHUE HaNps-
KEHUS Ha 3a3€MJISIIOLIEM YCTPONCTBE K TOKY, CTEKAIOIIEMY C 3a3€MIIMTENIS B 3€MITIO.

3.1.26 Tepmuueckass HeycroiuuBocts OIIH: CocrosHme, npu koTopom
BeIIestomasicss B OITH MOITHOCTB MpeBhIIaeT ero CocOOHOCTh PacCEeUBaHUS TETl-
Jla, YTO MPUBOJUT K POCTY TeMIIEpaTypbl OTPAHUUYUTENS, TIOTEPE €ro TEIJIOBOM cTa-
OWJIBHOCTH M pa3pylICHUIO.

3.1.27 TokooTrBoa (cmyck): YacTe MOJIHUEOTBO1a, IPEAHA3HAYCHHAS 1JISI OT-
BOJIa TOKA MOJTHUHU OT MOJIHUETIPUEMHHKA K 3a3EMJITUTEIIO.

3.1.28 Tok nponycknoi cnocoonoctu OIIH; Iyp: Hopmupyemoe n3rotoBu-
TEJIEM MaKCHUMaJIbHOE 3HAYEHUE MPSIMOYTOJIbHOTO MMITYJIbCAa TOKA JJIUTEIbHOCTHIO

2000 mkc.

ITpumedanune. OITH noimkeH BwiepxkaTh 18 Takux BO3JEHCTBUI C MPUHATOM MOCHEN0BATEIBLHO-
CThIO MX MPUJIOKECHUS 0€3 TOTepU PabOoYnX KayeCTB.

3.1.29 YceTaHOBUBIIMMCH PeKMM JJIEKTPUYECKOM uenu: Pexxum aiexTpu-
YEeCKOM 1LIeTHu, MPU KOTOPOM IJIEKTPOBUKYIIHNE CUIIbI, SJIEKTPUUECKUE HATPSIKSHUS
U DJICKTPUYECKHE TOKH B AJIEKTPUUECKOM 1EMHU SBISIOTCS MOCTOSIHHBIMU WM TIEPU-
OJINYECKUMH.

3.1.30 YerpoiicTBa 3alUThI OT NepPeHANPSAKEHUii: Y CTpoilcTBa MOJHUE-
3alUThI OT MPSIMBIX YAApPOB MOJIHUU (MOJHUEOTBO/IbI U 3a3EMJISIIOIINE YCTPOMCTBA)
U KOMIUIEKC 3JIEKTPOOOOPYIOBaHMS, OIpaHUYMBAIOIINE MEepEHANpsKEHUs A0 0e3-
OTACHOTO JIS U30JISIUH 3JIEKTPOOOOPYIOBaHMS 3HAUYCHHUS, C PEKOMEHIALUIMU 10
UX pPaccTaHOBKE B pacmpenenurenbHoM ycrpoiictee (PY) u moaxomax BJI k moa-
ctanusaM (I1C) u MeponpuaTHSIMH 110 OTPAHUYEHUIO JUIUTEIBHOCTHU MEepeHaIpsixKe-
HHM.

3.1.31 PacnpenenuresibHOe YCTpPOiicTBO OTKpbITOe; OPY: Pacnpenenu-
TEIbHOE YCTPOMCTBO, I/Ie BCE WJIM OCHOBHOE OOOpPYJOBaHUE PACIOJIOKEHO Ha OT-
KPBITOM BO3JIyXe€.

3.1.32 PacnpeneaurejibHOe yCTpPoHcTBO 3akpseiToe; 3PY: Pacnpenenu-
TEIbHOE YCTPOUCTBO, 000PYI0BaHUE KOTOPOTO PACTIONOKEHO B 3/IaHUU.

3.1.33 XapakTepucTuka «HanpsizkeHue-Bpems»: BriaepkuBaeMoe Hampsi-

KCHUC HpOMBIH.IJ'IGHHOfI YaCTOTbl B 3aBUCHMMOCTH OT BPECMCHH CI'0 IIPHIIOKCHHA K
OIIH.

IIpumeuanue. XapakTepUCTUKA MOKAa3bIBAET MAKCUMAaJbHBIA NPOMEXYTOK BPEMEHH, B TCUECHHE
koToporo Kk OITH MoxeT ObITh MPUIIOKEHO HANpsHKEHHE MPOMBIIITIEHHON 4acToThl, npesslmatomee Upp,
HE BBI3BIBAS MOBPEXKICHUS UIIN TEPMUUECKON HEYCTONUNBOCTH.

3.1.34 DxBuBaJIeHTHOE y/ieJIbHOE CONPOTHUBJICHHE 3eMJIU C HEOJTHOPOIHOM
cTpykrypoii: Takoe yenbHOE COMMPOTUBICHUE 3EMIIA C OTHOPOJIHOM CTPYKTYPOH, B
KOTOPOM CONPOTHUBIICHUE 3a3€MJISIOIIETO YCTPONUCTBA UMEET TO )K€ 3HAYEHUE, YTO U
B 3€MJIE C HEOJHOPOIHOU CTPYKTYPOM.



IIpumeuanue. TepMUH «yAEIBHOE COIIPOTUBIIEHUEY», IPUMEHAEMBIN B HACTOAIIEM CTaHIAPTE, IS
3€MJIU C HEOJJTHOPOIHOM CTPYKTYpOH CleyeT IOHUMATh KaK «9KBUBAJIEHTHOE YAEIBHOE CONIPOTUBIICHUEY.

3.1.35 DuekTpuuyeckass cerb ¢ 3(PPeKTUBHO 3a3¢MJICHHOM HEHUTPAJIBIO:
Tpexdasznas snexTpuueckas ceTb HanpsbkeHueM Boie 1 kB, B koTopoit koadduiu-
€HT 3aMbIKaHUs Ha 3€MJII0 HE TpeBbImaceT 1,4.

3.1.36 JaexkrpoycranoBka: COBOKYIIHOCTh MAIllMH, allapaToB, JMHUW H
BCIIOMOTATENBLHOTO 000pYI0BaHUs (BMECTE C COOPYKCHHSIMHU U TOMEIICHUSIMH, B
KOTOPBIX OHU YCTaHOBJICHBI), MPEIHA3HAUYCHHBIX JJIsl IPOU3BOCTBA, IIPeodpa3oBa-
HUs, TpaHchopmaluy, rnepeaadn, pacripeesieHus dIEKTPUUIECKON IHEPTUM U Tpe-
00pa3oBaHus €€ B Ipyrye BUJIbI SHEPTHUH.

3.1.37 Daexktponepenaya: CoBOKYNHOCTb JUHUN 3JEKTpOIEpeayu U MOM-
CTaHIMU{, IpeAHAa3HAYCHHAs IS NIepelaun AJEKTPUUYECKOW SHEPTUU U3 OJHOTO pail-
OHA YHEPrOCHUCTEMBI B JIPYTOU.

3.2 O003HaYeHUS U COKPAILIEHUSA

AIIB — aBTOMaTH4eCKOE MOBTOPHOE BKIIIOUECHHUE;

AT — aBTOTpanchopmarop;

BJI — Bo3nyiHas nmuHus;

BH — BbICOKOE HamnpsKEHHUE;

3PV — 3akpbITO€ pacnpeAeIuTeIbHOE YCTPOMCTBO;

NII — uckpoBo¥ MPpOMEKYTOK;

K3 — xopoTkoe 3ambIKaHue;

KP — komIieHCallMOHHBIN PEAKTOP;

KPY3 — KkoMIIEKTHOE paclpeaeanuTeNbHOE YCTPOUCTBO 3JIEra30BOE;

HH — Hu3koe HanpsixeHue;

OAIIB — onHO(a3zHOE aBTOMATHYECKOE IOBTOPHOE BKITFOUCHHUE;

OIIH — orpannunTens nepeHanpsiKeHNs HEIIMHENHBIM;

OIIHH — orpann4uTens NMepeHanpsKeHUsT HENMMHENHBIN IS 3a1UThl pa33eM-
JIEHHOM HEeWTpaiu TpanchopmaTopa;

OPY — oTKpBITOE pacnpeeuTeIbHOE YCTPOUCTBO;

IIC — noxpcTanuus;

PY — pacnipenenurenbHoe yCTPOUCTBO;

T — Tpancdopmarop;

TH — tparcdopmaTop HanpsHKEHUS,

TT — TpancdopmaTop TOKa;

VIIP — ynpaBnsieMblil IIyHTUPYIOLIUN PEAKTOD;

[P — myHTHUpYOWUI PEAKTOD;

R, — conporusiienue 3azemiuenus, Om;

Typ — MoKa3aTenb HaJeKHOCTH MOJHHME3AIIUTHl 3allyiiaeMoro o0opyaoBa-

Hus oT HaOeratomux ¢ BJI rpo30BbIX BOJIH, JET.



4 O0mue MoJI0KEeHUus

3ammTa OT T'PO30BBIX U BHYTpPeHHUX mnepeHanpstkeHui cereir 110 — 750 xB
JIOJKHA 00€CTIeYnBaTh OTPAaHUYCHUE TTOBBIIICHUN HATIPSKEHUS CIICTYIONINX BUIOB:

1) KkBa3uCTAllMOHAPHBIX B PEXKUMAX:

— OJIHOCTOPOHHETO BKIIFOUeHus BJI;

— nipu HecumMmeTpuuHbIX K3, Ha 310poBbIX ¢azax,

2) pe30HAHCHBIX B PEKUMAX:

— HenonHOo(pazueix kommyTaruii BJI ¢ TP unu tpancdopmaropamu;

— otkiroueHuss cucremsl mmH OPY 220 — 500 kB ¢ anekrpoMarHuTHBIMH
Tpancopmaropamu HanpsikeHus U1 KPYD 220 — 500 kB ¢ BeikItouarensmMu, ume-
IOIIUMH €MKOCTHBIC JISTUTETN HAIPSKESHHUS;

— OTKJIIOYEHUS ToBpexIeHHON (a3bl B nukie OAIIB nocne noracanus BTO-
pUYHOM AYTH (AyTH MOIIMUTKH);

— BxiroueHnu BJI ¢ IIIP 1 BO3HUKHOBEHNH BTOPOM TaPMOHUKHU HAMNPSIKEHHUS,

3) rPO30BBIX U KOMMYTAIIMOHHBIX MEPEHANPSKEHUN 10 TpeOyeMOro ypoBHS.

5 3amura 0T KBa3UCTAIMOHAPHBLIX NOBBIIIEHUI HANPSKEHUS ceTei
110 - 750 xB

5.1 KBazucraunoHapHble NOBBIICHUST HanpsikeHus 4acToThl 50 ' BO3HM-
KaloT 3a CYET eMKOCTHOI0 3(peKkra TMHUU Ha pa3oMKHYTOM KoHue BJI mpu:

— OJHOCTOPOHHEM BKIItoueHuu BJI;

— OTKIIFOYEHUH HECUMMETPUYHOIO KOPOTKOTO 3aMBIKAHUS BCIICICTBUE
pazbpoca B JICHCTBUM YCTPOMCTB PEIICHHOM 3alllUTHl U BBIKIIOYATEICH MO KOHIIAM
noBpexaeHHon BJIL.

5.2 IloBbllIEHUST HANPSDKEHUS B PEKMMaxX OJHOCTOPOHHErO BKiIrodeHus BJI
aub0 B Tpollecce OTKIIOUEHHS HeCUMMETpU4HOro K3 JOIDKHBI OMpeaensiThCs ¢
y4eToM KOHCTpyKuuu BJI, ee 1nvHbI M 3HaUY€HUS TPEIBKIIOYEHHOIO PEaKTaHCa CH-
CTEMBI II0 IPOrPaMMe PacdeTa ePEXOIHbIX IIPOLECCOB .

5.3 Jlnst anexkrpoodopyaoBanus 110 — 750 kB gomyctumoe 3HaYeHUE MOBBI-
LICHUS HANPSKEHUS U €ro JJIUTEIbHOCTh HE JOJKHBI MIPEBBIIIATh 3HAYEHUN, HOP-
mupyembix I'OCT 1516.3.

st OIIH nomycTuMble 3HaYEHHUS U IJTUTEIbHOCTD MOBBIIIEHUS HAIIPSKEHUS
ONPEAEIAIOTCA XAPAKTEPUCTUKON «HAIIPSHKEHUE-BPEMSI», KOTOpast YKa3bIBACTCS 3a-
BOJIOM-H3TOTOBUTEJIEM.

VYerpoiicTBa peneiiHON 3aUTHl 1 ABTOMATHKH JIOJDKHBI 00SCIIeYBaTh Orpa-
HAYCHUE JJIUTEIbHOCTH KBA3UCTAIMOHAPHBIX MTOBBIIICHUN HATIPSKECHHUS.

5.4 Jlna nopnep:kaHus ypPOBHSI HANPSKEHUS B HOPMAJbHBIX UM aBAPHIHBIX
pexuMax pabOThl CEeTH HEOOXOMMO MPEeayCMAaTPUBATh B CETU CPEJICTBA KOMIIEHCA-
[[UY PEAKTUBHOW MOITHOCTHU U TpaHC(HOPMATOPHI C PEryIUPYyEMbIM KO3PHUITIEHTOM
TpaHchopmaruu.

! KoMMepuecKie mporpaMMBI [UIst pacdeTa MepexoHbIX MPOLEccoB B deKTpraeckux cetsix: NI Multisim, Simulink,
EMTP-RV, ATP-EMTP, MicroTran, RTDS Simulator, PSCAD-EMTDC u np.
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5.5 BeiOop cpeAcTB KOMIIEHCAIIMN PEAKTUBHON MOIIHOCTH U TpaHCHOpMAaTO-
pPOB ¢ peryiaupyeMbiM KoddduimenToMm TpaHchopManuu B 3IEKTPUUECKHX CETIX
CJIelyeT OCYIIECTBIISITh HA OCHOBE TEXHUKO-3KOHOMHYECKHX PACUETOB B COOTBET-
CTBUH C [5].

5.6 Jlns BbIOOpa yCTAaHOBJIEHHON MOIIHOCTU CXEM KOMIIEHCAI[UU PEAKTUBHOM
MOIIIHOCTH U HEOOXOJIMMOTI'0 JIMANa30Ha PEryJIMpOBaHUs JOHKHBI paCCMaTPUBATHCS
PEXKUMBl MaKCUMAJIbHBIX U MHUHUMAJbHBIX HAarpy30K 3HEPrOCHCTEMbI B IpeJenax
CYTOK B JIETHUM ¥ 3UMHUU NIEPUOLBI.

5.7 B kadecTBe pacdyeTHOr0 peKMMa MpPHU BbIOOpPE CXEM KOMIICHCALIMHM Peakx-
THBHOM MOIIHOCTH JJIA JIMHUM 3yekTponepenadun HanpspkeHueMm 110 xB u Bbime
HEO0OXOMMO paccMaTpHUBaTh PEKUM OJHOCTOPOHHETO BKIIIOUEHHUS JIMHUU, OCOOEH-
HO TOrJa, KOrAa JIMHUS MOAKIII0YAETCs] K MAJIOMOITHOM YHEPTOCUCTEME.

5.8 Beibop cxeM  KOMIIEHCAllUM  PEaKTUBHOM  MOIIHOCTA  JOJIKEH
IPOU3BOJUTHCS TaKUM OOpa3oM, 4TOOBI YPOBEHb HANPSKEHUS B IJICKTPUUECKUX
cerax 110, 220, 330, 500 u 750 kB B HOpManbHBIX CUMMETPUYHBIX PEXKUMAX HE
MpEeBBINIaT HauOoJblIero pabdodero HampspbkeHuss HopmupoBanHoro ['OCT 721
COOTBETCTBEeHHO 126, 252, 363, 525, 787 xB.

5.9 I kOMIEHCauuy 3apsiAHOW MOITHOCTH JMHHW 3nekTponepenaun 110 —
750 kB, perynupoBaHusl HANPSKEHUS U CHIDKEHHS IEPEHANPSIKEHU B CUCTEMOOO-
Pa3yIOLINUX U PACIPEAEIUTENbHBIX CETAX cienyeT npuMenars [P u YIIIP.

PekoMmeHyeTcss MPUMEHSTh HIYHTUPYIOUIUE PEAKTOPbl B COYETAHUM C PEry-
JUPOBaHKUEM KO3 uULIMeHTa TpaHCHOPMALIIH.

5.10 C moMoIipi0 cxeM KOMIEHCAIUM PEaKTUBHON MOIIIHOCTH CIeayeT oOec-
MEYNUTh CTENIEHb KOMIICHCAIIMU 3apsIAHON MOIIHOCTH JuHUi He MeHee 80 + 100 % —
Ha 500 kB, 100+~ 110 % — na 750 xB.

[lenecoobpa3Ho paBHOMEPHO pacHpeeInTh CyMMapHyl MoiHOCTh [IIP
B1oJib tuHui 500 u 750 xB.

5.11 P moryT npucoeaunsthes k BJI unu k coopubim mmaam PY TIC.

[P cnenyer moakmrouats K BJI sl CHM)KEHUS TOBBIICHUN HaNpPSKEHUS
IpU OJHOCTOPOHHUX BKJIIOYEHUSX U OTKIIOUECHHSX JIMHUM, a TAKXKE JJIA TallleHUs
JyTY MOANUTKY (BTOPUYHOM yrH) HA TMHUM B ke OAIIB.

B ciyuae, korga Her HeoOxoaumoctu noaxiarodars P k BJI ux cnenyer
NOJKJIIOYATh JJI CTOKA PEaKTUBHOW MOIIHOCTH B CETh 00Jie€ HU3KOIO HAMPSKEHUS
K coopubim mmHaMm PY TIC.

5.12 P caenyer noakntouars kK BJI u mmmuam OPY IIC yepe3 komMmyTanu-
OHHBIE armapaThl U JIHUIIb B UCKITIOYUTENBHBIX CIIydasX 0e3 HUX.

5.13 B cooTBeTCTBUM C peKOMEHIAMUAMHU [3] IpU MPOESKTUPOBAHUU CIICTYET
peaycMaTpUBaTh:

— Bo3MmoxkHOCTh nepexinodeHust [1IP ¢ BJI na c6opusie mmust PY ITIC npu
pemonTte BJI;

— ycraHoBKY pe3zepBHO# (a3pl IIP Ha 2 — 3 rpynnst 1P npu ncnonbs3zoBanuu
Ha [1C Heckonpkux rpymm oaHodasHeix [P ogHoro HanpsxeHus.

5.14 YIIP cnenyet noakmtouats K mmHaMm OPY T1C yepe3 pazbeIUHUTEND.
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6 3ammuTa 0T pe30HAHCHBIX NMOBBINICHUI HANIPSIZKEHHUS CeTel
110 - 750 xB

3amura OT pe30HAHCHBIX MOBBIILIEHUN HanpskeHus cereid 110 - 750 kB 6a3u-
pyetcst Ha TpeboBanusax CTO 56947007-29.240.10.191-2014 «Metoanueckue yka-
3aHUS MO 3aIIUTE OT PE3OHAHCHBIX MOBBIIMICHUN HAMPSHKEHUS B DJIEKTPOYCTAaHOBKAX
6-750 kB» [9].

6.1 3awuma om ¢heppope30HaAHCHBIX NOBLIULEHUL HANPANCEHUS 8 HEeNOHO-

Gaznvix pesxcumax snekmpudeckux cemeu Hanpsaxcenuem 110 kB

6.1.1 B cersax 110 kB gacTth TpanchopmaTopoB MOXKET paboTaTh C pa33eM-
JIEHHOM HelTpanpio oOMoTok BH.

6.1.2 deppope3oHaHCHBIE MOBBIIIECHUS HANPSHKEHUS BO3MOXKHBI IPU HETOJ-
HO(a3HBIX BKIIOYEHUSIX WM OTKIIOUYeHUAX BJI, K KOTOpo# MOIKIIOYEHBI O€3 BBI-
KJTFoUaTeseil OANH MM HEeCKOJBKO ClIad0 Harpy»XeHHBIX TpaHCc()opMaToOpoB C pas-
3eMJICHHOW HEWTpasbio, Wi 00phIBe MPOoBOAOB. HenmomHodasHpie KOMMYTAIUH SIB-
JISIFOTCS CIEACTBUEM HEMPaBUIbHOU Pa0OThI TMHEUHBIX BBIKJIFOYATENCH.

6.1.3 ®eppope30HaHCHBIE MOBBILMICHUS HAIPSKEHUS BO3HUKAKOT HA OTKIIIO-
yeHHbIX (pazax BJI B cxeMax ¢ OHOCTOPOHHUM MUTAHUEM U TOJAKIIOYEHHBIM O/I-
HUM WJIA HECKOJBKUMU CJ1a00 HArpy>KEHHbBIMU TpaHCHOpMaTOpaMH C U30JUPOBAH-
HOW HEWUTpasblo, UMEIOIMMUMU 0OMOTKY COEAMHEHHYIO B TPEYroiabHUK. Deppope3o-
HAHCHbBIC TIOBBIIICHUS HAINPSKCHUS MPUHIUIINAIBHO HEBO3MOXKHBI TMPU JIBYXCTO-
ponHem nutanuu BJI, a Takxke ecii B cxemMe cOeMHEHUs TpaHchopMmaropa OTCyT-
CTBYET TPEYTOJbHUK WU OH Pa30MKHYT.

6.1.4 IIpu oOpsiBe npoBoaa BJI ¢eppope3oHaHCHbIE MOBBIIMICHUS HATpsKe-
HUSI BO3MOKHBI TOJIBKO B Cydyae, KOTr/la HU OJMH M3 KOHIIOB 00OpBaBIIErocs Mpo-
Boja He kacaeTcs 3emun. OOpbIB mpoBoaa BJI u 3a3emiieHne ero co CTOpOHBI MUTa-
folei cetu mpuBoauT K otkiroueHuio BJI. [Ipu oOpsiBe mpoBoa u 3a3emiieHnn Qa-
36l CO CTOPOHBI TpaHChOpMAaTOpa MOBBIIMICHUS HANPSDKCHHS Ha 3a3eMJIeHHOHN (asze
HE BO3HUKAIOT.

6.1.5 @eppope3oHaHCHBIEC TTOBBIICHUS HAMNPSIKEHUSI MOTYT JOCTUTaTh BEJU-
YUH, MPEBBIIAIONINX YPOBEHb U3OJSILUH JIEKTPOOOOPYIOBAHUS U MIPUBOJIUTH K TO-
BpeXIeHHIO mocneaHero. Iloaromy HEOOXOAUMBI MEpPONPUSATHS, HCKIIOYAIOIINE
dbeppope30HaHCHBIE TTOBBIIIICHUS HAMPSHKCHUS.

6.1.6 [Ipu skcrutyatanuu JuHui anekTpornepeaad 110 kB ¢ tpanchopmaro-
pamu, noakiIroueHHbIMUA K BJI 6e3 BbIkiTtouaTeneil ass npeaoTBpalieHus MOBBIIIe-
HUW HanpsDKeHWM MpU HEnmoJIHO(Ma3HBIX BKIIOUYEHMSIX WM OTKIoueHusx BJI co
cinabo Harpy>keHHbIMU TpaHchopMaTopamu win o0pbiBe mposojia BJI cienyer:

— 3azemuiATh HehTpasb oOMoTkn BH Tpanchopmaropa 110 kB. Eciu x BJI
MOJIKJIFOYEHO HECKOJIBKO TpaHC(HOpMATOpOB O€3 BBIKIIIOUATENEH, TO CIEAYET 3a3eM-
JUTh HEUTpalb X0Ts Okl 0AHOTO TpaHchopmaropa [1];

— TPUMEHATH 3aIIUTy OT MOBBIIICHUS] HANPSHKEHUH, YCTaBKU KOTOPOM JTOJIK-
HbI BBIOMPATHCS B COOTBETCTBUM C JUITUTEIHHOCTBIO JOMYCTUMBIX HANpsODKECHUN Ha
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o6opynoBanue mo 'OCT 1516.3. JleiicTBHE 3alUTHI MOXKET OBITh Pa3IMYHBIM, B 3a-
BUCHUMOCTHU OT CXEMbI U pexuMa paboThl CETH;

— OTKJIIOYaTh TYNUKOBYIO JIUHUIO;

— MEepPEeXOJIUTh OT OJJHOCTOPOHHETO MUTAHUS JIMHUH K ABYXCTOPOHHEMY.

6.1.7 Ha maructpanu ¢ OTHOCTOPOHHMM NIUTAaHUEM U MOAKIOUeHUH K BJI va-
CTH TpaHCHOPMATOPOB C U30JIUPOBAHHON HEUTPAIIBIO YEpPE3 BHIKIIOYATEINb PU BO3-
HUKHOBEHHH (DEppPOPE30HAHCHBIX TMOBBIIICHUM HAIPSKEHUS MOXET OBITh Tpeny-
CMOTPEHO TOCJEeI0BATENFHOE OTKIIOUEHNE YaCcTU TpaHC(HOPMATOPOB 10 MpeKpalle-
HUS PE30HAHCHBIX MOBBIIICHUI HATTPSAKEHUS.

6.1.8 IIpu npoeKTUpPOBAHUU U CO3JAHUU HOBBIX JIMHUH 3nekTponepenad 110
KB cieyer MCKITIOYUTH CXEMBbI, B KOTOPBIX BO3MOXKHBI (PeppOpPE30HAHCHBIE MOBbI-
HIEHUs] HalpspKeHUs npu kommyTtauusax BJI ¢ monakitodyeHHbIMU TpaHchopmaTopa-
MU C pa33eMJIEHHON HelTpanbto. C 3TON LEeNbl0 HEOOXOAUMO:

— MpeAycMaTpuBaTh MOJKIIOUEHHE TpaHcpopmaTtopoB k BJI Tonbko uepes
BBIKJIIOUYATENH;

— TPUMEHATh Ha MarucTpanbHbIX BJI BeIkItouaTenn ¢ 60s1ee BHICOKUM 3HA-
YeHHeM TOKOB oTkItoueHus. Hampumep, 63 kA Bmecto 40 KA U1l COKpallieHus: B
cetu 110 kB tpanchopmaTopoB ¢ pa3zeMiieHHOM HeWTpansio ooMoTku BH.

6.2 3awuma om heppope30HaAHCHbIX NOGblUEHUI Hanpsdicenus 6 PY nanps-
ocenuem 220 — 500 kB ¢ anexmpomacHumHbiMu mMpaHc@opmamopamu
HANPAACEHUs.

6.2.1 ®eppope30HaAHCHBIE NOBBIIIECHUS HANPSKEHUS BO3MOKHBI NP OTKJIIO-
yeHuu cuctemsl muH OPY 220 — 500 kB ¢ anekTpoMarHuTHRIMU TpaHcpopmaTopa-
MU HanpspkeHus BbikimroyaTensiMu 220 — 500 kB, gyroracurenbHble KaMepbl KOTO-
pPBIX HMMEIOT HECKOJIbKO pPAa3pblBOB IIYHTUPOBAHHBIX E€MKOCTHBIMH JACIUTEISIMU
(ILIyHTUPYIOIUMHU KOHJIEHCATOPAMH).

6.2.2 deppope3oHaHC HEBO3MOKEH MPU OTKIIIOUeHUU muH OPY:

— 110 kB, mOCKOJIBKY HyroracHTelIbHbIE KaMepbl BBIKIIOYATEIEH HMEIOT
OJIH Pa3pbiB U HE UMEIOT EMKOCTH, IIIYHTUPYIOIIU KOHTAKT;

— BoikItouaressiMu 220 — 500 kB, B KOTOpPBIX OTCYTCTBYIOT IIYHTHUPYIOIIUE
KOHJIEHCATOPBI;

— 750 kB, T1OCKOJIBKY B CETSIX MNPHUMEHSIOTCA TOJIBKO E€MKOCTHBIE
Tpanchopmaropsl HanpsbkeHus (Hanpumep, HJE).

6.2.3 OgHonuHEeHAsT cxema 3aMenieHus: Geppope30HaHCHOrO KOHTypa IpHU
OTKJIIOYEHUHU CUCTEMBI IIUH C AJIEKTPOMAarHUTHBIMHU TpaHc(hopmMaTopaMu HarpsiKe-
HUM IpUBE/IeHA HAa pUCYHKE 6.1.

6.2.4 Jlns ompeneneHus BO3MOXKHOCTH BO3HUKHOBEHHS (eppope3oHaHca
HEOOXOMMO OTIPEACTUTh MapaMeTphbl BCEX 3JIEMEHTOB CXEMbI 3aMEILEHUSI pUCYHKA
6.1: cymmapHble €MKOCTH BBIKIIOYATENICH, CHUCTEMbl IIMH U XapaKTEPUCTUKY
HaMarHM4MBaHUs TpaHCPOpMATOpa HAIPSIKEHHUS.

6.2.5 EMKOCTH, IIYHTUPYIOIIME KOHTAKTHI BbIKItoyaTenen 220 — 500 kB mpu-
BenieHbl B [Ipunoxxenun A. Dnerazossie Boikiouarenu 220 — 500 kB, ycranaBnuBa-
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emble B OPY, MOryT BBINOJIHATHCA ¢ HECKOJIBKHUMH pa3pbiBaMH Ha (pa3y. EMKoCTb,

LIYHTUPYIOIIAs 3TU pa3pbIBbl MOKET cOocTaBiATh OT 250 nd o 1500 nd Ha pa3psIs.
IIpumeuanue. IIpu ycraHoBke B PY arera3zoBbix BhIKJIIOUATENIEH CiienyeT YTOUHUTh Y TTPOU3BOJIU-
TEJIEH BEIMYNHY €EMKOCTH, INYHTHPYIOIIYI0 KOHTAKThI BBIKIHOYATEII.

CymmapHas eMKocTh uH Cy; OIpeaenseTcs mapaMeTpaMmu, PUBEACHHBIMU B
Ta6nure 6.1, 1 BKIIOYAET €MKOCTh CaMOU OIIMHOBKH M €MKOCTh (pa3za — 3eMJis Mo/I-
KJIIIOYCHHOTO K Hed oOopynoBaHus (BbIKIOuaTened, paspeaunureneid, TH, TT,
OITH).

(’9 Um CL”_

Pucynok 6.1 OpnHonuHelHas cxeMa 3aMELCHHs TPU OTKIFOUEHUH HEHArpy >KEHHOM
CUCTEMBI IIIUH C 3JIEKTPOMArHUTHBIM TPAaHC(HOPMATOPOM HAIIPSHKCHUS
U, — aMIUIMTY 12 HANpsHKEHUS [IUH, KB}
Cs — CyMMapHasi EMKOCTb MEK/ly Pa30MKHYThIMU KOHTAKTaMU BCEX BBIKIItOUaTeneil, HP;
C,, — cyMMapHasi EeMKOCTh Ha 3€MJII0 BCEX JIEMEHTOB OTKJIIOUeHHOU yacTu PY, HD;
L—nenunennas nHAyKTuBHOCTE TH, ['H;
R— akTUBHOE comnpoTUBJIeHUE NIepBUYHOM 00MoTKH TH, Om.

Tabmuma 6.1 YcpenneHHsle 3HaUeHUs eMKocTel (a3a-3emis anemeHToB OPY
220 - 500 kB [1]

Kiacc nanpsixenus, kB 220 330 500

OwmmnnoBka, nd/M 8,2-8,5 9,7-10,0 10,7-11,0
PazweguauTens, md 100-120 150-180 250-360
Brikntouarens, nd 100-150 150-200 250-300
TH (HK®), n® 300-350 350-400 500-600
TT, n® 400-450 800-850 899-959
OIIH, n® nHa dazy 50 100 150

6.2.6 Jlna OPY 220 — 500 kB ¢ tpanchopmaropamu Hanpsokenus tuna HKO
BO3MOXKHOCTh BO3HHUKHOBEHHUSI (peppope3oHaHca MpU OTKIOYEHUU CUCTEMbl IIUH
CIeayeT MPEABAPUTENBHO ONPEACIUTh MO PUCYHKY 6.2 [1] m yTOYHHUTH MO TIpo-
rpamMMe pacyera Iepex0oIHbIX IPOLECCOB .

? KoMMepUecKie MporpaMMBI ISk pacueTa MepexoaHbIX MPOLECCOB B dIeKTpreckux cetsix: NI Multisim, Simulink,
EMTP-RV, ATP-EMTP, MicroTran, RTDS Simulator, PSCAD-EMTDC u np.
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- HK® - 220 4+ HHK®-330 HE® - 500
K3 / K3 K3 }
0,6 0,6 0,6

0,5 L/ // 0,5 / / 0,5 // 4
0,4 V / 0.4 / /
D:a []:3 0,3 \
0,2 V 0,2 < 0,2 \\/.

0,1 0,1 0,1

0,4

SN

AT

/
/
/

0 2 4 b6 0 2 4 b 0 2 4 6

Pucynok 6.2 Ob6nactu cyuiecTBoBaHUS (heppOPE30HAHCHBIX NEpEHANPSIKEHUI
3alITPUXOBAHbI

I[Ipumevanue.

C
Ky = ——; C3 = Cg + Cyj, HO
3T Gt D B 1>
C; — cyMMapHasi eMKOCTbh MEX1y Pa30MKHYThIMH KOHTAaKTaMU BCeX BbIKItouaresnei, HD;

Cu — cymMmMapHas eMKOCTb Ha 3€MJII0 BCEX JIEMEHTOB OTKJIOUeHHOM yacTu PY, HOD.

6.2.7 Jlna npenotBpaiieHus Geppope30HAHCHBIX MOBBIIICHUN HAMPSKEHUS,
HE0OXO0MMO TIPEeTyCMaTPUBATh OJHO U3 CIEAYIOIINX MEPOTIPUSTHIA:

— NPUMEHEHHE  AHTUPE30HAHCHBIX  TPaHC(HOPMATOPOB  HAMPSIKEHUS,
Hanpumep, HAMU;

— YBEJIIMYECHUE EMKOCTM CHUCTEMbl WIMH TIyT€M MOJKIIOYECHUS K HeH
KOHJICHCATOPOB, HANpUMeEp, KOHJACHCATOPOB CBSI3M MPHU 3TOM CyMMapHasi €MKOCTb
UX JOJDKHA OBITh JIOCTATOYHOM ISl BBIBOJA CXEMBI M3 30HBI, OMACHON C TOYKH
3peHus BOZHUKHOBEHUs deppope3oHaHca. Heobxoaumasi 1ONMOIHUTEIbHAS €MKOCTh
ONpeeIIIeTCs pacUeTHhIM IyTeM. [1oAKIII04aThCsl KOHIEHCATOPHI K IMHAM JOJIKHBI
0e3 BeIKITIOuaTeneil. Ecinu B 11enu KoHeHcaTopa UMEIOTCS BBIKITIOUATEH, TO OHU HE
JOJKHBI OTKITFOYATHCS TPU OTKIIIOUEHHSIX CUCTEM IIUH;

— BBEJICHME 3alpeTa Ha OTKII0YeHHe onHou u3 BJI, otxonmsmei ot mmH PY n
OTKJIFOUEHHOM C MPOTUBOIOJIOKHOU CTOPOHBI, JIMOO Ha OTKIIOUEHHE TpaHCchopMa-
TOpa WK aBTOTpaHCc(PopMaTropa, y KOTOPOTO MPEIBAPUTEIHHO OTKIIOUYEHO Harps-
eHue co ctopoHbl oomotrok HH. Tpancdopmarop momkeH MMETh 3a3eMIICHHYIO
HEWUTpaab 0OMOTKH, IPUCOETUHEHHON K OTKII0OYAEMbIM IIIMHAM.

6.2.8 He pexomenayercs mapajuiesibHasi paboTa 3J€KTPOMAarHUTHBIX TpaHC-
dbopmaropo Hampspkeruss tuna HK® c¢ tpanchopmaropamu HampsikeHUs TUIA
HJE wnu antupe3onancHbiMA TH, MOCKOJIBKY yCIIOBHSI BOSHUKHOBEHUS PE30HAHC-

HbIX IOBBIIICHUMN HAIIPpAKCHUA B OTOM ClIydac OIIPCACIIACTCA TpaHC(l)OpMaTOpOM
HKO.
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6.2.9 KPYD 110 - 500 kB BbImoONHAIOTCS, KaK MPaBUIO, C 3JIEKTPOMArHUT-
HBIMH TpaHchopmaTopamu HampsikeHus. deppopesonanc B KPYD ¢ Beikimouate-
JSIMH UMEIOIMMU OJIMH Pa3pbIB 0€3 IIYHTUPYIOIHUX €MKOCTEH HEBO3MOKEH.

Briknmtouarenu KPYD 110 kB umeror oauH pa3phiB 0€3 HIYHTUPYIOIIUX €M-
kocted. Beikmouarenn KPYD 220 — 500 kB MOryT mMeTh HECKOJIBKO Pa3pbIBOB C
myHTUpyromumu eMkoctsaMu 250+1500 nd Ha paspeis. B 3ToM ciiydae B cOOTBET-
CTBHM C PEKOMEHAAUMUAMM [2] HOJKHBI NpUMEHAThbCS aHTupe3oHaHcHble TH. Ilo-
ctaBuuk KPYD nomxken noaTrBepauTs OTCyTCTBUE (eppope30HaHca B KOHKPETHOM
cxeme KPYD pacuerom ¢ ykazaHMEM CyMMAapHOW €MKOCTH BBIKJIFOYATENEH, IIUH U
XapaKTEePUCTUKN HamarHnuuBanus TH.

Ecnu antupesonanchsiil xapakrep TH B KPYD He nmoarBepxkaaercs, To clie-
JyeT TMPUMEHSATh MEpPbl MO MPEIOTBpAIICHHIO (HEPPOPE30HAHCHBIX TMOBBIIICHUN
HaIpsDKeHU, npuMeHseMbix B OPY — BBefieHuE 3ampera Ha OTKIIFOUEHUE OJHOM U3
BJI, orxonsmieit ot mmH KPYD 1 oTKII04€HHOM ¢ MPOTUBOIIOIOKHOM CTOPOHBI.

6.3 3awuma om pe30HAHCHBIX NOBLIUEHUL HANPANCEHUS 8 HEeNOIHOYAZHbIX

pearcumax BJI nanpsiscenuem 330 — 750 kB

6.3.1 Ha BJI 330 - 750 kB ¢ noakmouenubsiMu k BJI IP, paborarommx c
KOMIIEHCallue peakTUBHOW MomHocTH Onuskod k 100 %, mpu OIHOCTOPOHHEM
HenoyiHO(a3HOM BkiIoueHUH BJI Ha HEBKIIOUEHHBIX (pa3aX BO3MOXHBI PE30OHAHC-
HbIE TIOBBIIICHUS HAMPSHKEHUS, KOTOPhIE MOTYT MPUBECTU K MOBPEKACHUIO 000PY-
JIOBaHUS.

6.3.2 Bo3MOXHBIE MOBBILICHUS HAIPSKEHUNA ITPU HECUMMETPUYHOM BKIIKOYE-
Huu BJI ¢ pasnuunbeiM unciiom IIP na BJI, T.e. pa3nuyHoOl CTEIIEHBIO KOMIICHCALUU
PEaKTUBHOW MOUIIHOCTH OINPENESAIOTCA MO MPOrpaMMe pacueTa MepexXOAHBIX Mpo-
I1eCCOB".

6.3.3 B ciyuae nosiBinenus: HenoiaHogasznoro BkimoueHus BJI ¢ [P u 100 %
KOMIICHCAIlUEeW PEAKTUBHOM MOLIHOCTH CJIEAYET: MPUHATHh MEPHI IO IIPEAOTBpAILIE-
HUIO PE30HAHCHBIX MOBBIIICHUIN HAMPSKEHUS], @ UMEHHO:

— BOCCTAHOBUTh  CHMMETPHUYHBIM  pPEXKHUM, OTKJIIOYUB  Tpu  (asbl
BBIKJIFOYATES;

— oTkmounTh onHy rpynny [HIP wa BJI, cHmkasd TeM camMbIM CTEIECHb
KOMIICHCAllU PEAKTUBHOM MOIIHOCTH M W3MEHSs IapaMeTpbl PE30HAHCHOTO
KOHTYpa.

6.4 3awuma om pe30HAHCHBIX NOBLIUEHUU HANPANCEHUSL HA OMKAOYEHHOU

¢aze npu OAIIB na snexmponepedauax nanpsiicenuem 330 — 750 kB

6.4.1 Tlocne nmoracanusi BTOPUYHOM Iyru (IyrU-MOANUTKA) HA OTKIOYEHHOU
B ukie OAIIB da3ze BJI ¢ IIIP u kommieHcaruei peakTHBHON MOIITHOCTH OJIM3KOM K
100 % umeeT MecTO pe30HAHC HAMpPsHDKEHUN Ha OTKIIOUEHHOU (hasze, B pe3ysbTaTe
YEero yCTaHOBHBILIEECS HANPSKEHUE MPEBBIIIAET 3HaUYeHue (pa3HOro U OrpaHUYUBa-
€TCsl KOPOHHBIM Pa3psiioM (B 3aBUCMMOCTH OT HOMUHAJIBHOIO HANPSLKEHHS] U KOH-
ctpykuuu BJI) no 1,3 — 1,4 nauGonpiiero (asHOro Hanps>KEHUS.

3 KoMMepueckre MporpaMMbl [UTS PacueTa MepexoIHbIX MPOIECCOB B TeKTpudeckux cersix: NI Multisim, Simulink,
EMTP-RV, ATP-EMTP, MicroTran, RTDS Simulator, PSCAD-EMTDC u np.
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6.4.2 JIns1 CHM>KEHUSI BOCCTAHABJIMBAIOIIETOCS HAIMPSKEHHST HA OTKIIFOUEHHOM
B nukie OAIIB ¢dase cnenyer:

— ycraHoBuTh B HeWtpansx IIP komnencamuonnsie peaktopsl (KP),
IIYHTUPYEMbIE BBIKITIOUATEIIEM;

— OTKJItOYaTh Ha BpeMsa OectokoBoil may3sl OAIIB onun komriekt I1IP.

6.4.3 PeaktuBHOE conpotusienne KP, nmpu KOTOpoMm BeIMUKMHA BOCCTAHABIIU-
BAIOLIErOCs HANPSKEHUS IOCJE MOTracaHusl AYrd NOAMUTKH HE MPEBBIIAET AOIY-
CTHMO}i BEJIMUMHbI ONPEAEISETCS [0 MPOrpaMMe pacdeTa MepexOIHbIX IPOLECCOB .

6.4.4 Hanpsiokenue Ha HedTpanu IIP npu npoTekaHuu TOKa MOJAMUTKHU Yepes
KP He 10iKHO mpeBbIaTh JOMYCTUMOTO 3HAYEHUs, KOTOPOE OMPENENsieTCs] OJIHO-
MHHYTHBIM HCHBITATEIbHBIM HalpsKeHUeM Herrpanu 1P,

6.5 3awuma om pe30HAHCHBIX NOGLIUIEHU HANPANCEHUU HA 8MOPOU

eapmonuxe 8 anekmponepeoauax 500-750 kB ¢ LIIP

6.5.1 IIpu Bximouenun BJI 500 — 750 kB ¢ I1IP BO3MOkHBI epeHANPSKEHUS
Ha BTOPOI rapMOHMKE, €CIU MepBas COOCTBEHHAs 4acTOTa CXeMbI OJn3Ka K 2®. Be-
JMYMHA TIEPEHAIPSIKEHU MOXKeT cocTaBisTh 1,2 + 1,45 Uy, AIUTENBHOCTH CyIIlEe-
CTBOBaHUS MEPEHANPSHKEHUHN 3aBUCUT OT TApaMETPOB CETU U COCTABJISITh HECKOJIBKO
CEKYH/I.

6.5.2 OcHoBHBIC (PAKTOPBI, CYIISCTBEHHO BIUSIOIINE HA BOSHUKHOBEHHUE IIC-
pPEHAIpPSKEHUN BTOPOU TapMOHUKH, CIIENYIOIIHE:

— BEJIMYMHA MUTAIOIIETO HANpsKeHUs. YeM Bblllle BeTUYMHA YKBUBAJICHTHON
OJIC cuctembl, TeM BbIIIIE BEPOIATHOCTh BO3HUKHOBEHHUS U  YpPOBEHb
IIEpEeHANPSHKEHUN Ha BTOPOU TApMOHUYECKOMN HaIPSIKEHNUS,

— MOIIHOCTh IUTAIOLIEN cucTeMbl. [lepeHanpspkeHrs Ha BTOPOU TapMOHHUKE
BO3HUKAIOT TOJIbKO TPHU BKIOYEHUH OT MAaJOMOIIHONW CHUCTEMbI, KOTOpas
XapaKTepU3yeTcsl BEIMUMHOW MPEJIBKIIOUEHHOTO peaKkTaHca CETH, IPUBEJICHHOTO K
HanpsbkeHnto kommytupyemod BJI (X;). Ilpu Bennumne X; Mensbiie 100 Om
PE30HAHC Ha BTOPYIO FAPMOHUKY MPAKTUYECKH HE PA3BUBAETCH.

— BO3HMKHOBEHHWE W BEJMYMHA MOBBILICHUs HanpspkeHus BJI Ha BTOpou
FapMOHUKE CYHIECTBEHHO 3aBUCUT OT (a3bl BKIIOUEHHS  BBIKIIOYATENSA
otHocutenbHO JJIC cetu. Ilpu BriIOYeHHMM B Makcumym HampspkeHus IJIC
NOBBIIIEHUS  HANpSKEHUST TpPU  BO3HUKHOBEHHHM BTOPOM  T'apMOHHMYECKOMN
MUHUMAJbHBI, TPU BKIOYECHUU BONHM3UM HYJSI HANpPSOKEHUS (MAKCUMyM TOKA)
MOBBIIICHUS  HANpsbKeHUs  MakcuMaibHbl.  [lockonbky — (asa  BKIIFOUEHHS
BbIKIIIOUaTeNnsi oTHocuTenbHo JDJIC ciiywyaliHa, TO MpHU NPOYUX PABHBIX YCIOBHUAX
Clly4ailHa ¥ BEJIMYMHA MTOBBIIIECHUS HANPSKEHUS Ha BTOPOW FapMOHUKE.

6.5.3 3amuTa OT MOBBIIICHUS HANPSHKEHUSI HACTPOEHA Ha JIEUCTBYIOIIEE 3HA-
YEHUE HAMNPSHKEHUS U MIOTOMY HE pearrpyeT Ha MOBBIIIEHUE HANPSHKEHUS Ha BTOPOU
rapMOHUYECKON HaIpsDKEeHMs. /[ perncrpanyuy BOSHUKHOBEHHUS NTEPEHANPSHKEHUN

# KOMMepUecKHe IPOrpaMMBI JUTS PACUeTa IEPEXOIHBIX POLIECCOB B deKTpHuecknx cersax: NI Multisim, Simulink,
EMTP-RV, ATP-EMTP, MicroTran, RTDS Simulator, PSCAD-EMTDC u np.
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Ha BTOPOM rapMOHHUKE HEOOXO0AMMa HACTPOMKA 3alUThl HA aMIUIUTYIHOE 3HAYCHHUE
MTOBBILICHUS HAIPSYKCHUSL.

6.5.4 JIns cHUKEHUS BEJIMYMHBI MTOBBIIICHUS HAMPSXKEHUST HA BTOPOU rapMo-
HUKe 1pu 1aHoBoM BkiroueHuu BJI ¢ 1P Heobxoaumo:

— TNOHU3UTH HANIPSKEHUE HA IIWHAX, K KOTOPBIM MoAkitouaercs BJI;

— Bruouenue BJI o mpoBoauTh OT muH Oojiee MOIIHOW U3 CUCTEM, KOTOPHIE
OHa COEIUHSET.

6.5.5 B HanOonee HEOMAronmpusATHBIX PEKUMAX BEIMYMHA W JUTUTEIHHOCTD
CyILIECTBOBAHMS IIEPEHAIIPSIKEHUN HA BTOPOM TapMOHHMKE MOKET CYIIECTBEHHO
npeBsimath Hopmupyembie ['OCT 1516.3 Benuuunbl 1715 3neKTpooOopyaoBaHus. B
3TOM Ciy4yae pydHas CUHXPOHHU3allMs HEBO3MOXXHA M HEOOXOAMMO MPUMEHATH I10-
JyaBTOMaTH4YeCKoe 3aMblkanue BJI B TpaH3uT.

[TosTHBIN UK 3THX ONEPALMI BKIOYAET B CEOI:

— OIlEpaTUBHOE BKIIIOUYEHHE JIMHUM C MEPBOro 3apaHee BbIOPAHHOTO KOHIIA
BJI;

— KOHTPOJIb MOSBJICHUS paboyero HanpsKeHUs;

— (ukcanus OTCyTCTBUS OBPEKICHUS;

— YJIaBJINBAaHWE CUHXPOHU3Ma;

— aBTOMAaTHYECKOE BKIIFOUEHUE BBIKJIFOYATENS BTOPOTO KOHIIA.

Takum 006pa3oM, UCKITIOYAETCS UTUTEIbHBIA PEXXUM OJITHOCTOPOHHETO BKIIIO-
yeHHoi BJI 1, cOOTBETCTBEHHO, HE Pa3BUBAIOTCS OMACHBIC IS AJIEKTPOOOOPYI0Ba-
HUS MOBBIILICHUS HATIPSKEHUSI OT BTOPON TAPMOHHKHU.

[TomyaBTOMaTH4YEeCKOE 3aMBIKAHUE B TPAH3UT MOXET OBbITh BBIIIOJIHEHO C IO-
MOIIbIO MITATHBIX ycTporicTB AIIB.

7 3amuTa ot mpsiMbix yaaposB moanuu PY u IIC 110 — 750 kB

7.1 Bvlbop cucmemvt monnueomeooos onsn 3awumel PY u IIC om npsamovlx

y0apo8 Monuu. 30Hbl 3aujumuvl MOJHUEOMBOO08

7.1.1 PY u IIC nomkHbl OBITH 3alMINEHBI OT MPSMBIX YIapOB MOJHUU
CTEP>KHEBBIMHU M TPOCOBBIMU MOJIHUEOTBOJAMH [4].

7.1.2 TIpocTpaHCTBO B OKPECTHOCTHM MOJIHMEOTBOJA 33JaHHON T€OMETPUH,
OTJIMYAIOIIEECs TEM, YTO BEPOSTHOCTh yAapa MOJHUU B OOBEKT, IIEJTMKOM PaCIOJIo-
YKEHHBIN B €ro o0beme, He MPEBBIIIACT 3aJaHHON BEIMYUHBI (BEPOATHOCTH MTPOPHIBA
Prp,) HazpIBaeTCs 30HOM 3aIlIUTHI MOJIHUEOTBOAA. HanMeHbIIyI0 HaeKHOCTD 3allu-
Thl 00BEKT OyJEeT UMETh, €CJIM OH CBOMMH BBICTYHAIOIIUMHU YacTSIMH KacaeTcs Tpa-
HUIIBI 30HBI 3aUThL. [Ipu pazMenieHMN 00beKTa B TIyOHMHE 30HBI 3alUTHl HAJEK-
HOCTb 3aLIUThI TOBBIIIAETCS.

7.1.3 YpoBeHb 3aluThl 00BEKTA OT MPAMBIX YJIAPOB MOJHUU XapaKTEPHU3YET
HAJEXKHOCTh 3allIUThI (P,) U BbIpa)kaeTcs 4epe3 BEPOSTHOCTh MPOpPbIBA MOJIHHUH B
30HY 3aIIUTHI MOJTHUEOTBOJA!

P=1-Py,.
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B Ta6nuie 7.1 mpuBeneHbl YpOBHH 3aIIUTHI OT MPSMBIX YAAPOB MOJHUU JIJIS
3nanuil u coopyxenuii [1C B cooTrBercTBUU C [6].

Tabsuua 7.1 YpoBHH 3aIIUTHI OT NPSMBIX YAAPOB MOJIHHH

YpoBEHB 3aILUTHI Hanexnocts MonHUE3aUTHI Py
I 0,999
II 0,99
I 0,9

7.1.4 BpiOop cuCTEMBI MOJHUEOTBOJOB (THUII, pa3Mepbl U MX PacCTaHOBKA)
JOJKEH 00€CTIeunTh HEOOXOUMYIO 30HY 3auThl 006eKTOB [1C OoT npsaAMbIX y1apos
MOJIHUH C TpeOyeMOM HaIeKHOCTBIO.

OOBEKT cunuTaeTcs 3allUILIEHHBIM, €CJIM COBOKYITHOCTh BCEX MOJIHUEOTBOOB
o0ecreynBaeT HaJIeKHOCTh 3aIIUThI OT MMPOPHIBOB MOJIHUM HE MeHee P,.

B Ilpunoxenun b npuBoasATcs 30HBI 3alUATHI IPOCTEUIINX MOJHUEOTBOILOB
CTEpP>KHEBBIX U TPOCOBBIX [6] misg HagexxHOCTeH 3amuThl paBHbIX P,=0,9; 0,99 n
0,999.

7.2 3awyuma om npsamweix yoapos moanuu OPY I1C

7.2.1 3amura OPY 110 — 750 kB oT mpsAMBIX yJapoB MOJHHUHU JOJDKHA OBITH
BBINIOJIHEHA OTAEJIBHO CTOSIIMMH WJIM YCTAHOBJICHHBIMU HAa KOHCTPYKLHMSIX CTEpXK-
HEBBIMH MOJIHUEOTBOJIAMH, B COOTBETCTBUHU C [4]. PekoMeHayeTcs MCIOIb30BaTh
3alIUTHOE JIEUCTBUE BBICOKUX OOBEKTOB, KOTOPBIC SIBJISIOTCS MOJHHUETIPUEMHUKAMU
(onmopsl BJI, npoxeKkTopHbIE MAaYThI, PAIUOMAYTHI U T.I1.).

Momnnuezanmty OPY 110 — 500 kB cinenyer BbIIOAHATH O TpeOOBaHUAM HE
Huxe II-ro ypoBHus 3amutsl, a OPY 750 kB no tpeboBanusam I ypoBHS 3aIIMTHI.

7.2.2 BblllONIHEHKE 3aIUTHI OT NPSIMBIX YJIAPOB MOJHUU HE Tpedyercs s
OPY u IIC 110 —220 kB Ha miomankax ¢ 3KBUBAJIEHTHBIM YIEIbHBIM COIPOTHUB-
JIEHUEM 3eMJId B rpo3oBoit ce30H Oonee 2000 OM'M mpu 4uciie rpO30BbIX YaCOB B
rony He Oonee 20.

7.2.3 Tlpu ycraHOBKE MOJHMEOTBOAA Ha KOHCTpykuusx OPY 110 - 150 kB
CJIEyeT MPEeAyCMOTPETh MEPHI MO MPEAOTBPAILECHUI0 00paTHBIX NMepeKpbITHid. s
CHIDKEHHUS 4Mciia oOpaTHBIX nepekpbituil Ha OPY HeoO0XoauMo NpoBOIUTE CHUXKE-
HUE CONPOTHUBIICHUS 3a3€MJICHUS MOJIHHEOTBOJIA IyTEM YBEJIMYEHHS YHCIIA MOJCO-
€IMHEHHBIX K HEMY MarucTpaiei 3a3eMISIFOLIEr0 KOHTypa M YCTAHOBKHU JONOJIHU-
TEJIbHBIX BEPTUKAIBHBIX 3JIEKTPOJIOB.

C noBblmieHueM kinacca HanpsbkeHus: OPY BeposiTHOCTh 0OpaTHBIX MEPEKPHI-
TAWA CHWKAETCsl, TOATOMY IIpu HanpspkeHun 220 kB u BbIlIe IIPU 3KBUBAJIEHTHOM
yAeIbHOM conpoTuBieHuu rpyHrta 10 1000 OM'M oOpaTHbIE IEPEKPHITUS MOXKHO HE
YUHUTHIBATb.

7.2.4 Ha konctpykiusax OPY 110 kB u BbIe CTEpKHEBBIE MOJHUEOTBOIbI
MOTYT YCTaHaBJIMBATHCS MPU HKBUBAJICHTHOM YAEJIbHOM CONPOTUBICHUU 3E€MJIH B
I'PO30BOM CE30H:

— 10 1000 Om'M — He3aBUCUMO OT IUIOMAAM 3a3emMirsatoniero ycrpoiictsa [1C;
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— 6omee 1000 10 2000 OM*M — TipH TUIOIIAAM 3a3eMIIsIoIIero yctporcraa [1C
10 000 M* 1 Gosee.

[Tpu Takux pasmepax kontypa [IC obecnieunBaeTcsi CONPOTUBICHNE MOJTHUE-
OTBO/1a, MO3BOJIAIOIIEE MTPU PACUETHBIX TOKAX MOJHUU CHU3UTh HANpPsLDKEHHE Ha 3a-
3eMJIUTENE 10 BEJIMYHMHBI, HCKITIOYAIOLIENH 00paTHbIE MEPEKPHITHSI.

Ot croek koHcTpykuuii OPY 110 kB u Bbilie ¢ MOJHUEOTBOJIAMU JTOJIKHO
ObITH 00ECIEUEeHO pacTeKaHWe TOKa MOJHUU MO MarucTpassiM 3a3eMJICHUSI HE MEHEe
YEM B JIBYX HAIIPABJICHUSAX, C yIJIOM He MeHee 90° mexnay cocenaumu. Kpome Toro,
JOJIKHO OBITh YCTAHOBJIEHO HE MEHEE OJHOT0 BEPTUKAIBHOTO 3JIEKTPOJa JJIMHON
3 —5 M Ha KaXJIOM HalpaBJ€HUU, HA PACCTOSTHUU HE MEHEE JUIMHBI 3JIEKTPOJAA OT
MeCTa MPUCOETUHEHHUS K MaruCTPaIM 3a3€MJICHUS CTOMKU C MOJIHUEOTBOJIOM.

7.2.5 Ecnu 30HBI 3alIUTHI CTEP>KHEBBIX MOJHUEOTBOJIOB HE 3aKPBHIBAIOT BCIO
tepputoputo OPY, cieyer TONOIHUTENBHO UCIIOIb30BaTh TPOCOBBIE MOJIHUEOTBO-
JIbl, PAcIOJI0KEHHBIE HaJl OLIMHOBKOM.

7.2.6 3amurty OoT OpsMbIX yaapoB MoiHUU OPY, Ha KOHCTPYKIHUSIX KOTOPBIX
YCTaHOBKAa MOJIHUEOTBOJOB HE JOIyCKAeTCsl MM HEleJIecooOpa3Ha MO KOHCTPYK-
TUBHBIM COOOpPaKEHUSIM, CIIETYET BBIOJIHATH OTAEIBHO CTOSIIIMMH MOJIHHUEOTBOa-
MU, UMEIOIMMHA 000COOJICHHBIC 3a3€MIIMTENH C conpoTuBieHueM He Ooznee 40 Om
IIPU UMITYJIbCHOM TOKE 60 KA.

7.2.7 Paccrosinue S3, M MeXIy 000COOJIEHHBIM 3a3eMJIUTEIEM OT/ICIIBHO CTO-
AIeT0 MOJIHMEOTBO/IA M OJIvbKalille K HeMy TOYKOM 3azemuisroniero koHtypa I1C,
3PV, 3ganuii 1 coopy’eHUM AOHKHO OBITh paBHBIM (HO HE MeHee 3 M):

S$3>0,2-Ry,
Trac RI/I — UMITYJIbCHOC COITPOTHBJICHHUC 3a3CMIJICHUS, OM, OTACIBHO CTOAILICTO
MOJIHHCOTBOAA.

PaccrossHre mo BO3MYyXY Szo, M, OT OTIACIBHO CTOSIIETO MOJHHUEOTBOJA C
000COOJIEHHBIM 3a3eMJTUTENIEM JI0 TOKOBEIYIIHUX YacTel, 3a3eMJICHHBIX KOHCTPYK-
uuii u odopynoanust OPY IIC, a Taxxke no 3PV, 3manuii u coopyxeHui, JOKHO
OBITH paBHBIM (HO HE MEHEE 5 M):

Ss.0> 0,12-R,+0,1-H,

rae H — BbIcOTa paccCMaTpUBAaEMON TOYKM Ha TOKOBEAYLIEH 4acTu, 000pyao-
BaHWUU WJIU 3[JaHUM HaJ YPOBHEM 3€MJIHU, M.

7.2.8 3azemMiIUTENN OTAEIBHO CTOSIIUX MOJHHEOTBOJOB B OPY MoryT ObITh
npucoequHEHbl K 3azemisitomiemy ycrpoiictsy OPY (I1IC) mpu coOmroneHun yka-
3aHHBIX B M. 7.2.4 yCIOBUH YCTaHOBKH MOJHHUEOTBOJOB Ha KOHCTpykKuusx OPYVY.
MecTo npuCcOeIMHEHUs 3a3€MIIMTENS OTAEIBHO CTOSILEr0 MOJHUEOTBOJAA K 3a3€M-
asrorieMy yctpoicTtBy 11C 10oimKHO ObITh yAAIEHO MO MarucTpajsM 3a3eMJICHUs Ha
paccrosiHue He MeHee 15 M oT MecTa npucoeJuHEeHHs K HeMy TpaHcdopmaropa (pe-
akTopa). B mecTte npucoeauHeHns 3a3eMIINTENSA OTAEIBHO CTOSIIEr0 MOJIHUEOTBOAA
K 3a3emiisitoniemy yctpoiictsy OPY 110 — 150 kB MarucTpanu 3a3emMieHUs JOJDKHBI
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OBITH BBIMIOJHEHBI TIO IBYM-TPEM HaIpaBJICHUSIM C YIIIOM He MeHee 90° Mexay Hu-
MU.

B rpyHTax c MOBBIIICEHHBIM YJEIbHBIM CONPOTUBICHUEM COEIUHEHHE 3a3EM-
JUTEINS OTAENBHO CTOSAILIEr0 MOJHUEOTBOJIA C KOHTYPOM MOJCTAaHLMU HE JTOIMYyCKa-
eTcsl.

7.2.9 3azemMiauTenu MOJHHEOTBOAOB, YCTAHOBIIEHHBIX Ha MPOKEKTOPHBIX
MauTax, JOJKHBI ObITh MPUCOETUHEHBI K 3a3eMisitoniemy ycrpoictBy I1C. B ciygae
HECOOJI0/ICHUS YCIIOBUHM, yKa3aHHBIX B M. 7.2.4, TONOJHUTEIBHO K OOIIMM Tpebo-
BaHUSAM MPUCOCAVMHEHUS 3a3€MIIMTENEH OTIEIBHO CTOSALIUX MOJHUEOTBOJOB JOJIXK-
HbI OBITH COOJIIO/ICHBI CIEAYIOIUE TPEOOBAHNS:

1) B paguyce 5 M OT MOJIHMEOTBOJA CIAEAYET YCTAHOBUTh TPH BEPTUKAIBHBIX
AIEKTPOJIa IJIUHOMN 3 — 5 M;

2) eciM pacCTOSTHUE MO MAarucTpaid 3a3eMJICHUS OT MECTa MPUCOCIUHECHHUS
3a3€MJIMTENS] MOJHUEOTBO/IA K 3a3€MIIIIOIIEMY YCTPOMCTBY 0 MECTa IPHUCOEIUHE-
HUS K HEeMy TpaHchopmaropa (peakropa) mpebimaeT 15 m, Ho Mmenee 40 M, To Ha
BBIBOIaX OOMOTOK HampspkeHueM 10 35 kB tpancdopmaTopa momKHBI OBITH yCTa-
HoBJieHbI OITH.

Paccrosinue mo Bo3ayXy OT OTAEIBHO CTOSILETO MOJIHUEOTBOAA, 3a3€MJINTEIh
KOTOPOI'0 COEIMHEH C 3azeMirstommm ycrpoiicteom OPY IIC, no TokoBeaymmx 4da-
CTEU JOJI>KHO COCTaBIISITh:

Se.>0,1-H+m,

rae H — BbICOTa TOKOBEAYIIMX YacTed HaJ YPOBHEM 3€MJIU, M; m — JJIMHA
TUPJISIHABI U30JISITOPOB, M.

7.2.10 [Ins1 cHUXKEHUs TPO30BbIX NEPEHANPSIKEHUN Ha TpaHC(PopMaTopax Me-
CTO MPUCOEANHEHUS KOHCTPYKIUHU CO CTEPKHEBBIM UJIM TPOCOBBIM MOJIHHEOTBOJOM
K 3a3emisitoniemMy ycrpoictBy 1IC momkHO OBITH pacmofioKEHO HA PACCTOSIHUM HE
MeHee 15 M o MarucTpayiiM 3a3eMJIEHUSI OT MECTa MPUCOEAUHEHHS] K HEMY TpaHC-
dbopmaTopoB (PEaKTOPOB).

[TpucoenrvHenre MOJTHUEOTBOIOB K MaructpaisiM 3azemiienus 11C Ha paccro-
SHUU MeHee 15 M OT CHUJIOBBIX TpaHC(HOPMATOPOB JOIMYCKAETCS MPU SKBUBAJIEHTHOM
yAEIbHOM COINPOTHBIICHUH 3€MJIM B TPO30BOil ce30H He Oosee 350 OM M u mipu co-
OJIFOJICHUU CIEAYIOIINUX YCIOBUM:

1) nnst Tpanc@opMaTopoB, UMEIOIIUX 0OMOTKU 6 — 35 kB, HemocpeacTBeHHO
Ha BCEX BBIBOJIAX ITUX OOMOTOK WJIM Ha PACCTOSIHUHU HE Oosee 5 M OT HHX IO OIIH-
HOBKE JTOJDKHBI ObITh ycTaHoBIeHsI OITH 6 — 35 kB;

2) MOMKHO OBITH 00ECIIEUeHO pacTeKaHWE TOKAa MOJIHMM OT CTOWKH KOH-
CTPYKLIMM C MOJIHUEOTBOJOM MO TPEM-YETHIPEM HAIIPABJICHUSM C YIJIOM HE MEHee
90° mexny HUMU;

3) Ha KaXJO0M HaNpaBJICHUHU, HA PACCTOSTHUU 3 — 5 M OT CTOMKH C MOJIHHEOT-
BOJIOM, JIOJKHO OBITh YCTAaHOBJIEHO 1O OJHOMY BEPTHKAIBHOMY 3JIEKTPOAY IJTUHOM
SMm;
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4) zazemsstonue mpoBogHuku OITH u cuioBwIX TpaHcPopMaTopoB peKo-
MEHJIyeTCsl MPUCOSANHATE K 3a3eMisitonieMy yctpoictBy [IC mobmuzoct onuH OT
JPYTOTO WUJU BBIMOJHATH UX TakK, 4To0bI MecTo npucoeanHenuss OITH k 3azemuisiio-
HIEMY YCTPOMCTBY HAaXOAWJIOCh MEXAY TOYKAMU MPUCOCAMHEHHS 3a3€MIISIOLINX
IPOBOJIHUKOB MOPTaJIa U TpaHCPOPMATOPA;

5) 3azemuironiye NPOBOJHUKH HU3MEPUTEIBHBIX TpaHC()OPMATOPOB TOKA
HE00XO0IMMO MPUCOEAUHUTD K 3a3eMIIAI0IIeMy ycTpoilcTBy PY B Hanbonee ynaneH-
HbIX oT 3a3emiieHusi OITH mecrax.

7.2.11 Ilpn ucnonb30BaHUM NMPOKEKTOPHBIX MAyT B Ka4E€CTBE MOJIHHEOTBO-
JIOB, 3JIEKTPONPOBOJKY K HUM Ha YYacCTKE OT TOYKH BBIXO/a U3 KaOEIbHOTO COOpPY-
YKEHUS JI0 MAuThl U Jjajiee N0 Hel CJIeIyEeT BBIMOIHATH KaOeIsIMH ¢ METAITNYECKON
00010uKON MO0 KabemsiMu 0e3 MeTalTuYeckoil 000109k B TpyOax. OKoJI0 KOH-
CTPYKIIMM C MOJHHUEOTBOJIAMHU 3TH KaOeJIu JIOJDKHBI OBITH MPOJIOKEHBI HEMOCpe/I-
CTBEHHO B 3€MJI€ HA MPOTsKeHUHU He MeHee 10 m.

B mecTe BBOna kabeneli B kaOeIbHBIE COOPYKEHUS METAINTNYECKass 000JI0UKa
ka0eneil, OpoHs U MeTayuinyeckas Tpyda JOJKHBI OBITh COSAMHEHBI C 3a3EMIISIO-
M ycrpoictsoM I1C.

7.2.12 I'po3zosamutHbie Tpockl BJI 110 kB m BeIIe, Kak mpaBuio, ciaeayer
MPUCOEINHSATD K 3a3eMJIEHHBIM KOHCTpYKuusM OPY TIC.

7.2.13 Heucnonas3yemble OOMOTKH HM3IIETO0 M CPEIHEr0 HAIpPSIKEHUM CHUII0-
BbIX TpaHC(hOpMaTopoB (aBTOTpaHC(HOPMATOPOB), a TAKKE OOMOTKH, BPEMEHHO OT-
KJIFOUEHHbIE OT MHUH PY B rpo30BO# mepuo, NOKHBI ObITh COCIMHEHBI B 3BE3MY
WM TpeyTroiabHUK U 3amuineHbl OITH, BKIIOUeHHBIMU MEXKTy BBOJAMU Kaxa0u ¢a-
3bl ¥ 3eMJIeH. 3aluTa HeUCIoIb3yeMbIX 0OMOTOK HU3IIEr0 HAMpPsHKEHUS, pacIoio-
YKEHHBIX MEPBBIMU OT MAarHUTONPOBO/IA, MOKET OBITh BBHIMOJIHEHA 3a3€MJICHUEM O/I-
HOU U3 BEPIINH TPEYTOJIbHUKA, OAHOU U3 (a3 Wik HEUTpasv 3BE3/1bl JTMO0 YCTaHOB-
koit OITH cooTBeTCTBYIOIIETO Kiacca HApsDKEHUS Ha Kaxaou (dasze.

3amura HEUCMOJIb3yeMbIX OOMOTOK HE TpeOyeTcsi, €CIM K HUM TMOCTOSHHO
npucoeaMHeHa KaOenpHas JTUHUS JIMHON He MeHee 30 M, UMeroIas 3a3eMJICHHYIO
000JI04KYy HJIH OPOHIO.

7.2.14 KaGenpHable BctaBku 110 — 220 kB 10 KHEI OBITE 3alUIIEHE ¢ 00enX
cropon OIIH. Otka3 ot ycraHnoBku OITH xoTs ObI ¢ OAHOUW CTOPOHBI KaOEIbHOM
BCTaBKU JOKEH OBITH 0OOCHOBAH.

7.3 3awuma om npsamwvix yoapos moanuu 3PY I1C

OCHOBHBIE PEKOMEHJALNK 10 3aIIUTE OT NpsAMbIX yaapoB monHuu 3PY IIC
COOTBETCTBYIOT [ 1, 4].

7.3.1 3nanusa 3PY u IIC cieayeT 3amuinark OT NPSMBIX yAapOB MOJHUHU B
palioHax ¢ YMCJIOM TPO30BBIX YacoB B oy Oosee 20.

PexoMeH1yeTcs BBIMIONHATH MOJIHUE3AIIUTY 3JaHUN 3aKPBITHIX paclpeeu-
TenbHbIX ycTpoicTB 3PY TIC u 31aHuii ¢ yCTpOMCTBAMH PEJICHHON 3allUThI U aBTO-
MaTUKH 10 TpeOoBaHUsAM He HIKeE [] ypoBHS MOJTHUE3AITUTHI.

7.3.2 Monuue3amuta 3PY T1C MoXeT BBINOJIHITHCS:

— YCTaHOBKOMW CTEP>KHEBBIX MOJIHMEOTBOJIOB Ha 3aIIUIIAEMOM 3/1aHHH;
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— 3a3eMJIEHHEM METAJUIMYECKOTO MOKPBITUS KPOBIIH.

7.3.3 3ammry 3panni 3PY [IC, nMeromux METAIINYECKUE ITOKPBITUS KPOBIU
WIM KPOBJIM M3 KeJIe300€TOHA, CJIEAYET BBINOJIHATH COOTBETCTBEHHO 3a3€MIICHHEM
ATUX MOKPBITHIA Uiy apMarypsl. IIpu aToM apmarypy *kene300€TOHHBIX 3J1€MEHTOB
KPOBJIM HEOOXOJIUMO COETMHUTD MEXKIY COOOM.

[Ipyn ucnosb30BaHUM B KayeCTBE MOJHUEIPHUEMHHUKA CTAJIbHOM apMaTypbl
XKeJIe300€TOHHBIX TUIMT KPOBIM BO3MOXKHO HIEIUIEHHE OeToHa. DTOT crnocol MoJl-
HUE3alIUThl 3aHUN HE PEKOMEHAYETCS B paiiOHaX C BBICOKOW HMHTEHCUBHOCTHIO
rpo3oBoi aestenbHocTH (30 Tpo30ovacoB B roj u 6oiee).

7.3.4 3amuty 3aanuii 3PY IIC ¢ kpbllllaM#, TOKPBITUS KOTOPBIX BBITIOJIHEHBI
U3 HENPOBOALIMX MAaTe€pUalOB WIHM U3 KEIe300€TOHA, HE MMEIOIIEr0 HaJeKHOTO
COEIMHEHHSI apMaTypbl OTJEIbHBIX AIEMEHTOB, CIEAYET BBIIOJIHATH CTEPKHEBBIMU
MOJIHUEOTBOJaMH, JHO0 YKIAJAKOW MOJIHUEIPUEMHON CETKH HEMOCPEJCTBEHHO Ha
KPBILLIE 3JaHHM.

[Ipyn ycTaHOBKE CTEp>KHEBBIX MOJHUEOTBOJIOB HA 3alIUIIAEMOM 3JaHUU OT
Ka)KJI0Or0 MOJIHUEOTBOJA JOJIKHO OBITH MPOJIOKEHO HE MEHEE JIBYX TOKOOTBOJOB 10
IPOTHUBOIIOJIOXKHBIM CTOPOHAM 3aHUS.

7.3.5 MonHuenpuemMHasi ceTka JI0JKHA ObITh BBIOJHEHA M3 CTaJbHOU MpO-
BOJIOKM JTMaMeTpoM 6 = 8 MM M yJIOKE€Ha Ha KPOBIIO HEMNOCPEACTBEHHO WM IOA
CJIOM HETOPHOYMX YTEITUTENS WM TUAPOU30isuu. CeTka JT0JKHA UMETh SYEHKH
Iomanpio He Gomee 150 M* (Hampumep, staeifka 12x12 M). Y371l CeTKH TOJKHBL
OBITH COeAMHEHBI CBapKoil. TOKOOTBO/IBI, COCIUHSIONINE MOJHUCTIPUEMHYIO CETKY C
3a3eMJISIFOIMM YCTPOUCTBOM, JAOJKHBI OBITh MPOJIOKEHBI HE PEXKE UEeM yYepe3 Kaxk-
Jple 25 M 10 IEPUMETPY 3JaHUS.

B nomnonHeHue K ceTKe MO BHEIIHEMY IEPUMETPY 3/1aHUsS PEKOMEHAYETCS
YCTaHABJIMBATh METAJUIMYECKOE 3a3eMJIEHHOE orpaxkaeHue Boicotor 1 + 1,5 M. Cert-
Ka 1 OTPa)<JACHHUE JTOJKHBI COEIMHATHCS M0 TOKOOTBOJIAM C KOHTYPOM 3a3€MJICHHUS.

7.3.6 B xauecTBe TOKOOTBOJOB CJIEAYET UCIIOIb30BATh METAIIIIMYECKUE U Ke-
J€300€TOHHbIE (MIPU HAIMYMUKA XOTA Obl YaCTH HEHANPSHKEHHOW apMaTypbl) KOH-
cTpykuuu 31aHus. [Ipu 3ToM nomkHa ObITh oOecrieueHa HelpepbIBHAS 3JIEKTpUYe-
CKasl CBA3b MEX]ly MOJTHUEIPUEMHUKOM U 3a3eMIIMTENIeM. MeTaluInuecKkue 3JIeMeH-
ThI 31aHMs (TpYObl, BEHTWJIALIMOHHBIE YCTPOMCTBA U IIp.) CIAEAYET COCIUHSATH C Me-
TAJJINYECKON KPOBJIEH MIIA MOJIHUEIIPUEMHOMN CETKOMU.

7.3.7 Bce BbICTyNawOIIUE HaJ METAIMYECKON KPOBJIEH WIJIM CETKOW MeTal-
JMYECKUE DJIEMEHTHI 371aHusl (TpyObl, BEHTWISIIIMOHHBIE YCTPOMCTBA U TIP.) CIEAyeT
COCIMHATh C METAJUIMYECKOM KPOBJIIEW WM MOJIHUEIPUEMHOU CceTKOM. KoHCTpyk-
TUBHBIE 3JIEMEHTHI Ha KPBIIIE BHICOTON 1 M 1 Oosee, B KOTOpbIe HE JOMYCTHM yap
MOJIHHH, JIOJKHBI BXOJUTh B 30HY 3aIUTHl MOJIHMEOTBOJIOB, €CTECTBEHHBIX WIIH
CHEUUATbHO YCTAHOBJIEHHBIX U METAJUNINYECKH CBSI3AHHBIX C METAJNIMYECKON KPOB-
JIEW WU CETKOM.

7.3.8 Jly1g mpenoTBpallleHUs] HEXETATEIbHOM Pa3HOCTH MOTEHIUATIOB MEXKIY
pa3sIUYHBIMU METAJUIMYECKUMH 3JEMEHTaMu 37aHusi (TpyObl, BEHTHIALIMOHHBIE
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YCTPONCTBA, TOKOOTBOIBI (3a3€MJISIIOIINE CIIYCKH U TIP.), OHU JOJDKHBI OBITH COEIU-
HEHBI MEXKTy COOOM.

7.3.9 Ilpu rpo3zoBom pazpsige B Kpoily 3PY uiau ycTaHOBJICHHBIE HAa HEM
MOJIHUEOTBO/IbI, TOKOOTBO/IbI (3a3€MJISIFOIIMNE CIYCKU) U TOKOMPOBOSIIUE 3IEMEH-
ThI 3JJaHUSI MOTYT TPUOOPECTHU BHICOKUE MTOTEHIIUAIIBI.

Jlnst mpenoTBpanieHuss OOpaTHBIX MEPEKPHITUN C 3a3eMIISIOIINX CIYCKOB U
METAJTMYECKUX KOHCTPYKIMU 3/1aHUS HAa TOKOBEIYIIUE YacTH HapY>KHBIX BBOJIOB
(KaK JJI TI0X0, TaK U JIJIsL XOPOIIO YKPAHUPOBAHHBIX 3/IaHUI) TOKOOTBOJIBI CIEIYET
yCTaHaBJIMBaTh HAa pacCTOSIHUU He MeHee 10 M OT MPOXOIHBIX M30JATOpOB. Takxke
JOJDKHBI OBITh MPUHSATHI MEPHI MO YMEHBIICHHUIO COMPOTUBJICHUS 3a3eMJISIONIETO
KOHTYpa 3/1aHHsl.

IIpu BBOme BJI B 3PVY uepe3 mpoxolHble H30JSATOPHI, PACIOIOKEHHBIE Ha
paccrossHuM MeHee 10 M OT TOKOOTBOAOB M APYTMX CBSI3aHHBIX C HUM TOKOIPOBO-
TAIIAX 9acTeH, YKa3aHHbIC BBOJIbI TOKHBI ObITh 3ammuiieHsr OITH.

7.3.10 IIpu ycTaHOBKE CPEJCTB MOJHME3AIMMUTHI HA TJI0X0 3KPAaHUPOBAHHOM
31aHUU (CTEHBI U KpBhIIIa U3 IJI0X0 MPOBOJIAIIETO MaTepualia: KUpIHUY, 1€peBoO, MIH-
(dep u mp.) BO3MOKHBI 00paTHbIE EPEKPHITH BHYTPH 3/1aHHS HA TOKOBEIYIIHE Ya-
CTU C TOKOOTBOJIOB U KOHTYPOB 3a3eMJjieHUs. B 3ToMm ciiyyae HEOOXOIUMO yIyu-
IIUTh SKPAaHUPOBAHUE 3/1aHUS C MIOMOIIBI0 00JIE€ YACTOTO BBHIMOJIHEHUSI CITyCKOB OT
MoTHUenTpueMHHUKOB (uepe3 10 M u MeHee). Ha kpwiilie u y ocCHOBaHMsSI 3[JaHUSI TO-
KOOTBOJIbI CIIeyeT OOBEIUHUTh MEXay coboii. [lpu pacmosioxkeHnu TOKOOTBOIOB
Ha paccTostHUU He 6osee 10 M OT 371eKTpo0OOpyAOBAHMS, HAXOIALIETOCA B 3AaHUH,
HEO0OXOIMMO MPOU3BECTH YJIYUIIIEHHUE 3a3€MJICHUSI TOKOOTBOJIOB C TTOMOIIBIO yCTa-
HOBKH y Ka)KJJOTO JOMOJIHUTENIBHO 1 + 2 BEpTUKAIBHBIX 3JIEKTPO/IA IJIMHOKO 3 + 5 M.
Ecnu Ha paccrosHun MeHee 15 M OT TOKOOTBOJIa pacIioIOkKEH CHIIOBOM TpaHcdop-
MaTop, UMeroIuid 0OMoTKH 6 + 35 KB, To Ha BBIBOJIax 3THX 0OMOTOK HE Jajnee 5 M
10 OLIMHOBKE cieayeT ycranoBuTh OITH.

7.3.11 Ilpu ycTaHOBKE CpEJICTB MOJIHUE3AMIUTHI Ha XOPOIIO SKPAHUPOBAHHOM
3IaHUU MYTU NPOXO0XKJICHHUS TOKOOTBOJOB OT MOJHUEOTBOJIOB U BHITIOJTHEHUE UX 3a-
3€MJICHUS HE 3aBUCSIT OT MECTa YCTAHOBKH 3JIEKTPOOOOPYIOBAHUS BHYTPH 3JIaHUS.

7.3.12 Jlnsa mpenoTBpalieHus: OOpaTHBIX MEPEKPHITUH C TOKOOTBOJIOB Ha
AIEKTPOOOOPYIOBAHUE, PACIIOIONKEHHOE BHE 3/aHUS, JOJDKHBI MPOBOJUTHCS TE KE
MEpPONPUATHS, KaK JIJIsi OTACIBHO CTOSIIMX U YCTAHOBJICHHBIX Ha mopTanax OPY
MOJIHUEOTBOJOB (cM. 1. 7.2.7).

7.3.13 B kauecTtBe 3a3eMJICHHS MOJHHUE3AIINUTHI 3JaHUI CIEAYET UCIOJb30-
BaTh KOHTYp ero pabodyero 3azemiieHus. [Ipu MonHuesammre 31aHus peKOMEHTyeT-
Cs B JIONOJIHEHUE K €CTECTBEHHOMY 3a3€MJIUTEIIIO BBINOJHUTH KOHTYP 3a3€MJICHUS,
OTOSICHIBAIOIIMI 3JaHUE IO €ro BHEHIHEMY nepumeTpy. KoHTyp yknaabiBaeTcs Ha
riyoune 0,5 m He Gmke 1 M oT cren 3aanus. lllar coequnenus KOHTypa ¢ 3aKiaj-
HBIMH JIETAISIMU JKeJIe300€TOHHOTO (hyHIAaMEeHTa paBeH Iary MPUCOCAUMHEHHS TO-
KOOTBOJIOB K KOHTYpY.

CyMMapHO€ CONpPOTHUBJICHUE 3a3€MJICHUSI 3JaHUM HE JIOJHXKHO MPEBBINIATH
10 Om 6e3 yuera s dexra BBOJAUMBIX B 3[IaHUE MOJ3EMHBIX KOMMYyHUKauuul. [Tpu
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yACIBHOM COINPOTHBICHUH 3a3eMieHHs rpyHTa p 60omee 500 Om-Mm momyckaeTcs
YBEIIMYEHUE COMTPOTUBIICHUS 3a3EMJIEHUS COTJIACHO BBIPAXKEHUIO:

R, =10+0,0022(p—500), Om,

3.MMII

HO He Oosee 20 Om.

Korga skBHBaNleHTHOE yAEIIBHOE CONMPOTHUBICHUE FPYHTA B MECTE pa3Mmelle-
HUs 3anuiiaemMoro oobekra mpesbimaer 2500 OM'M, BO3MOXHO MPEAYCMOTPETh
MEpBI 10 €T0 CHUKEHUIO M0 TPacce KOHTYpa 3a3eMJICHUS, OTIOSICHIBAIOIIETO OOBEKT,
(HampuMep, YaCTUYHOM MOJICHIIIKOW TPyHTa BEICOKOM MTPOBOAMMOCTH).

7.3.14 [Ins pacnoyioxeHHbIX Ha Tepputopuu IIC 371eKTpOIU3HBIX 31aHUM,
MOMEIICHHH JIsI XpaHEeHUs OAJIJIOHOB C BOJIOPOJIOM M YCTAaHOBOK C PECHBEPAMH BO-
0pOJIa MOJNHHEIIPUEMHAS CETKA JOIDKHA MMETh SUCHKHU ILIOIAAbI0 He Gomee 36 M’
(Hanpumep, 6x6 M).

8 3amura PY u IIC oT KOMMYTALIMOHHBIX NepPeHANPSKEHUH
U HaOerawomux ¢ BJI rpo30BbIX BOJIH

8.1 3awuma OPY u IIC

8.1.1 DnekrpoobopynoBanue PY u IIC nomkHO OBITH 3alUIEeHO OT Habera-
romux ¢ BJI rpo30BbIX BOJH U NEPEHANPSKEHUM, BOZHUKAIOIINX TP KOMMYTAIUAX
Y4aCTKOB CETH.

8.1.2 3amura ot Haberaronmx ¢ BJI rpo30BBIX BOJIH JOJDKHA OCYIIECTBIIATH-
col:

— ycranoBkoid OIIH Ha paccTostHuM 10 3J1€KTpooOOpYyIOBaHUs, OOeCHedn-
BAIOLIEM YPOBEHB 3AIUMTHI U30JAMH, cooTBeTCTBYIOmMM ['OCT 1516.3;

— IPUMEHEHHEM TPOCOBOIO MOJIX0/A;

— YCTaHOBKOW B JIMHEWHOM stueitke komruiekra OITH;

8.1.3 KomMyTallMOHHbIE NTEPEHAIPSKEHUST BOBHUKAIOT IIPU IUIAHOBBIX U aBa-
puiinbix kommyTarusax BJI, Tpanchopmaropos, aBrorpanchopmaropos, 1P, pabo-
Te ABP, OTKIIIOUEHUU CHCTEMBI IIUMH pa3dbeAuHUTENAMU. KoMMyTalmoHHbIe nepe-
HaANPsHDKEHUST JOJKHBI ObITh orpaHudeHsl B PY ycranoBkoit OITH mo BenwuwuHsl,
HOPMHPOBAHHOM 11151 anekTpoodopynoBanus ['OCT 1516.3.

8.1.4 Jlma orpanmyeHns nepeHanpsbkeHHuss npu kommyrtarusax [P momumo
OIIH pekomMeHmyeTCsl MPUMEHSThH 3JIETa30BbIC BBIKJIIOYATENW, U yCTPOMCTBA CHH-
XPOHHU3AIMK Ha BBIKJIIOYATENE, YTO MO3BOJISIET MPAKTHUYECKU UCKIIOUUTH IepeHa-
OpsDKEHUST TpU KoMMyTaluu Beikiatouatesnem [P, moBeimaer HaneKHOCTh pabOTHhI
U cpok ciy>x0b1 [TP.

8.1.5 OIIH B OPVY u IIC ycranaBnuBaercs:

— Ha TpaHchopmatope, aBToTpanchopmartope wim [P — mus 3ammTer ot
KOMMYTAIIMOHHBIX TMEPEHANPSKEHUM MPU UX BKIIOUYEHUU WM OTKIOYEHUH U OT
rPO30BBIX NMEPEHANPSIKEHUN;

— Ha mmHax OPY niis 3amuThl 37eKTpoobopyaoBaHus oT Haberaromux ¢ BJI
I'PO30BBIX IIEPEHAIIPSKECHUN.

24



OIIH moxet ObITh ycTaHOBIICH Ha BJI 3a JIMHEHHBIM BBIKITIOUATEIEM JIJIs
3aIIUTHI AJECKTPOOOOPYAOBaHHS, MOAKII0OYaecMoro K BJI 3a TuHEHHBIM BBIKIIOUYATE-
JeM, OT KOMMYTAIIMOHHBIX MepeHanpspkeHuid u Haberatomux ¢ BJI BoiaH rpo30Bbix
IIEpEHAIPSKCHUN.

8.1.6 OIIH nomxHbl OBITH YCTaHOBJIEHBI 0€3 KOMMYTAallMOHHBIX aIapaToB
Npu IpUcOeAMHEHUH K JuHuM, muHaMm OPY unu aBroTpancopmaropam (TpaHc-
dopmaropam) uwnu [IP. Criyck OT OLIMHOBKH K OTPAHUYUTENIO CIIETYET BBIIOJHATD
TEMH K€ MPOBOJIAMH, UYTO U JIJISI OCTaJILHOTO 3JIeKTpoobopyaoBanuo OPY. 3azem-
JICHUE OrPAHMYUTENST OCYUIECTBISETCS MPHUCOCIUHEHUEM €ro K 3a3eMIISIONIEeMY
yctpoiictBy OPY, IIC. HeoO0X0oauMO BBITIONHSTH CBSA3b 3a3€MJICHUS 3aIUIIAEMOTO
ob6opynoBanus u OITH mo kpaTyaiiiieMy paccTOsSHUIO.

8.1.7 Ilapametpsl OIIH, ycranaBnmuBaeMbix B OPY u IIC, nomxHBI COOTBET-
ctBoBath 'OCT P 52725 u MOK 60099-4.

8.1.8 Ilpu BbIOOpE OocHOBHBIX MapameTpoB OITH HEoOX0mMMO PyKOBOJICTBO-
BaThCS CIEAYIONIMMHI TPEOOBAHUSIMU:

8.1.8.1 Haumbonpiiee mmuTenbHO momyctuMoe padouee Hampspkenue OITH
(Usp) IOIDKHO OBITH HE HMKE HAaMOONBINETO Pabo4yero (ha3HOro HANPSHKEHUS CETH
Hopmupyemoro ['OCT 721.

Js moBbienys HagesxxHocty padotsl OIIH U, BEIOMpArOT HE MEeHee, YeM Ha
2 +5 % BbIle HaMOOMBILIETO HANPSXKEHUS ceTU B Touke yctanoBku OITH.

[Ipu ycTOMYMBOM CYIIECTBOBAHHHM B HOPMAJIBHBIX PeKUMax pabOThI B MECTe
ycranoBku OIIH Beicimx rapmonuk Uy, BeiOMpatoT Ha 10 % BeInIe HanOOIBIIETO
paboyero HarpsKEHUs! CETH.

HauGonbiee pmurensHo pomyctumoe padouee Hanpsbkenue OITH ve nomkHO
MPEBBINIATH JIOMYCTUMOE TOBBIIICHUE HAIMPSKEHUS 3alUIIAeMOro 00O0pYyA0BaHMUS
npu piutenbHoctd 20 Mmus (TOCT 1516.3).

8.1.8.2 HomuHanbHbIN pa3psaHblid TOK (/;) B COOTBETCTBUM C pEKOMEHIAIIUSI-
mMu I'OCT P 53735.5 u MOK 60099-5 cnenyer npunumath He MeHee 10 u 20 kA
COOTBETCTBEHHO /Jis1 KitaccoB Hanpsbkenus 110 — 220 kB u 330 — 750 B.

8.1.8.3 BriOpannas sneproemkocts OIIH pomxHa obecrneunBarh CrocoO-
HocTh OITH BhIIEpKUBaTh BCE BO3ZMOXKHBIC B AKCIUTyaTallMM PACUECTHBIC UMITYJIbChI
KOMMYTAIIMOHHBIX TMEPEHANPSHKEHUH C y4eTOM HOPMHUPOBAHHOTO CPOKa CIYKObI
JUISL OTpaHUYUTENs 0€e3 MOTEepH CBOUX PabOUYMX XapaKTEPUCTHUK U TEIIOBOTO pas3py-
IICHUS.

8.1.8.4 Pacuernas BenMuMHA TOBBIINICHUS HAMNPSHKEHUS B MECTE€ YCTAaHOBKHU
OITH B HOpMaJIBHBIX M aBapUMHBIX PEKHUMAX C YUETOM paOOThl PEICHHOMN 3alIUTHI U
aBTOMATHUKU JIOJDKHA OBITh COIOCTaBJI€HA C XapaKTePUCTUKOW «HAIpsKEHUe-
BpeMsi» OIIH mpenocraBnsieMoit u3roroButeneM. Eciay BeIMYMHA U JUIUTENBHOCTh
pacUETHBIX TOBBIIICHUN HANPSHKEHUS MPEBBINIAIOT YKa3aHHbIE W3TOTOBUTEIEM
OITH Benuuunsl, To cieayeT BeiOpath OIIH ¢ Gonee BHICOKMM HaWOONBIIUM JIJTH-
TEIBHO JOMYCTUMBIM PAab0YNM HATIPSDKEHUEM.

8.1.8.5 B mecre ycranoBku OITH Toxu K3 momkubl ObITH HE OoJiee yka3aH-
HBIX U3rOTOBUTENIEM TOKOB B3PbIBOOE30MACHOCTH.
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8.1.9 Hucno u mecra ycranoBku OITH, paccrosaue no ommnoBke ot OITH no
TpaHchOpMaTOpoOB U JApyroro 3ammiaemoro odopynosanuss OPY 110 kB caemyer
BBIOMPATH PACUCTHBIM HyTeM5 ¢ yuetoM cxembl OPY, uncna orxoasmux BJI, nnunbl
noaxona BJI, ”HTEHCUBHOCTH T'PO30BOU JEATEIBHOCTH, UCXOMASl U3 3alIUTHBIX Xa-
pakrepuctuk OITH n HopmupoBanHbeix [ OCT 1516.3 ucnbITaTebHBIX HANPSKEHUN
1S 3anquiaeMoro oobopynoBanus. [Ipu ycranoske B OPY OIIH noasecHoro wuc-
MOJTHEHUSI HEOOXOIMMO YUUTHIBATH JIJTUHY CITyCKa JI0 CUCTEMbI 3a3€MJICHMUSI.

8.1.10 Kpurepuem pocratouHoctu umcia ycraHoBieHHbix OIIH, nx mapa-
METPBl U MECT YCTAHOBKH SIBJISICTCS BBIMOJHEHUE TPEOyeMOil HaIe)KHOCTH MOJTHHE-
3aUThl Ty 3allUIaeMoro o00pyI0BaHUs OT HaOeraromux BojaH. PexomeHryemMblie
MoKa3aTesy HaJeKHOCTH MOJIHME3AIIUThl Ty p A1 Hauboliee OTBETCTBEHHOTO 000-

pynoBanus IIC (Tpancdopmaropos, aBTorpanchopmaropoB u IIIP) mpuBeneHbl B
Ta6mume 8.1 [1].

Ta6muma 8.1 PexoMeHmyeMble IToKa3aTean HaJe)KHOCTH MOJTHUC3AIUTHI
000pyJ0BaHUS OT HAOETaIOIMNUX I'PO30BBIX BOJH

U, cetn, kB 110 220 330 500 750

Tu s, ner 300-400 400-600 600-800 800-1000 1000-1200

8.1.11 PekomeH10BaHHBIE JJIMHBI MOJIX0I0B, 3TO HECKOJIBKO TposieToB BJI, B
npeaenax KOTOPbIX yAapbl MOJHUM MOTYT MPUBOJUTH K TOSIBIICHUIO OMACHBIX Iepe-
HaIpsDKEHU, U KOTOPhIE JOJIKHBI ObITh BBIMIOJIHEHBI 0€3 HapyIICHUSI PEKOMEH1a-
nuid mo mosuuezanure noaxonoB BJI k I1IC (compoTuBieHuit 3a3eMiieHHUs] OMOP,
JUHEWHOU M30JS1MU, HAIUYUS TPO303alIUTHOTO Tpoca U TpeOyeMoro yria Tpoco-
BOM 3aIIUTHI).

8.1.12 B Tabnuiax 8.2 — 8.6 npuBeAeHb PEKOMEHAYEeMble HAUOOJIBIIIKE JO-
nyctumblie pacctosiaus 1o omuHoBKe [IC 110 - 750 kB, BkiIto4asi OTBETBJIEHUS, OT
OIIH o TpancdopMaTopoB U Jpyroro o00OpyAOBaHUS U JJIMHA MOAX0/a, OTBEYAIO-
HIMX KPUTEPHUSIM HAJESKHOCTHU 3aIUTHI 3JIeKTpoobopyaoBanus no Tadmuie 8.1 s
cxem [1C:

— «mynuxKogasy» — ¢ ogHou orxoasuen BJI;

— «mocmux» —I11C 110 — 220 kB ¢ asymsa orxoasamumu BJI;

— «2 cucmemsl wiur ¢ 06xoonot» —I1C 110 kB ¢ tpems orxoasmumu BJI;

— «yemvipexyeonvHux» — 11C 330 — 750 kB ¢ nByms orxonsmumu BJIL.

[IpuBenennsie B Tabnuuax 8.2 — 8.6 niauHbI noaxoA0B U paccrosiHug ot OITH
COOTBETCTBYIOT:

— napamerpam OITH, BbIOpaHHBIM JI KaXJAOTO Kjacca HaNpsKEHUs 10
m. 8.1.8;

— nnmuHe moxxoaa BJI 110-330 kB, BbINMOJHEHHOMY Ha OJHOICITHBIX
CTaJbHBIX OamieHHbIX onopax u noaxoay BJI 500 — 750 kB Ha nopTanbHBIX Onopax;

— CONPOTHUBIICHUIO 3a3eMIIEHUS onop Ha noaxone 20 Om;

— MHTEHCHBHOCTH I'PO30BOM J1eITeNnbHOCTH 30 rp0304acoB B TOL;

3 KOMMepUeCKHe MPOrPAMMBI IS pacUeTa MEPEXOIHBIX MPOLECCOB B dMeKTpHueckux cersax: NI Multisim, Simulink,
EMTP-RV, ATP-EMTP, MicroTran, RTDS Simulator, PSCAD-EMTDC u np.
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— YPOBHIO M3OJSIIUM 3allUIIAaeMOro 3jiekTpoodopymoBanusi «a» no 'OCT

1516.3.

Jna npyrux cxem IIC, koncTpykuuii BJI m MHTEHCMBHOCTH TpO30BOM Jes-
TEIbHOCTH BBIOOP JUIMHBI MOJX0JIa U PACCTOSIHUM OT 3alllUTHOIO amnmnapara a0 3a-
HIMIIAaeMOro 00OpPYIOBaHMS JIOJDKEH OMNPENENSThCS PacueToM B COOTBETCTBUU C
. 8.1.9 un. 8.1.10 u mo meronuxe [1].

Ta6muma 8.2 Hanbomnsiue qonyctumelie pacctostaus ot OITH

10 3amuiaemMoro odopynoanus 110 kB

Xapakrepuctuka [1C Jnuna Paccrosinue ot OIIH, m, 1o
YHUCJIO OTXOSIIMX | YHUCIO KOM- | MOAXOAa, M CunoBoro TpaHc- OCTaJIbHOTO
BJI IIJIEKTOB dopmaropa o0opyaoBaHus
OITH
1 1 650 25 40
2 2 1250 130 140
3 u 6onee 2 650 145 150

Tabnuna 8.3 Haubonbmme gomyctumele paccrosiuus o OITH

710 3ammmimaeMoro obopynosanus 220 kB

Xapaxkrepucrtuka [1C Jnuna Paccrosinue ot OIIH, M, 10
YHUCJIO OTXOJAIIMUX | YHCIO KOM- | MOAXO0Ad, M Cunosoro OCTalIbLHOTO 000-
BJI IIJIEKTOB TpaHcopmaropa pPYZIOBaHUSA
OITH

1 1 1150 10 95
1 2 1150 20 220
2 2 800 20 150

3 u Oouee 2 1150 40 220

Tabnuna 8.4 HauGonpmme gomyctumele paccrosiuus o OITH

10 3amuiaemoro ooopynosanus 330 kB

Xapakrepuctuka [1C Jnnaa Paccrosiaue ot OIIH, M, 10
YHCIIO OTXOJSI- | YMCIIO KOM- | TOAXOJa, M CuoBoro Tpasc- OCTaJILHOTO
mux BJI MJICKTOB dbopmatopa (AT u 000py10BaHUS
OITH 111P)
1 1 1300 10 50
1 2 1300 15 50
2 2 1300 25 110
2 4 1300 55 360

Tabnuna 8.5 Haubonpmme gomyctumeie paccrosiuus o OITH

10 3amuiaemoro ooopynosanust 500 kB

Xapakrepuctuka [1C Jnnaa Paccrosinue ot OIIH, M, 10
YKCJIO OTXOAS- | YMCIIO KOM- | IOAXOZAa, M CunoBoro TpaHc- OCTaJIbHOTO
mux BJI TIJIEKTOB dbopmartopa (AT u 000pyIoBaHus
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OIH 111P)
1 1 1800 15 85
1 2 1500 20 400
2 2 1500 60 320
2 4 1500 170 400

Tabnuua 8.6 Hanbonpmume gomyctumele paccrosiuus ot OITH
110 3amuiaeMoro ooopynosanus 750 kB

Xapaxkrepuctuka [1C Jnuna Paccrosinue ot OIIH, m, 1o
YHUCJIO OTXO/S- | YUCIIO KOM- | TOAX0Ja, M CunoBoro TpaHc- OCTaJIbHOTO
mux BJI MJICKTOB dbopmatopa (AT u 000py10BaHUS
OITH 111P)
1 3 2900 130 500
5 2400 220 500

8.1.13 Tlpu mpucoenunenun Tpanchopmaropa Kk OPY kabenbHOU nuHHEH
Hanpsbkearem 110 kB u Bbime B mMecte mpucoeauHenus kademns k mmaam OPY c
BJI nomxen ObiTh ycTanoBieH koMmiuiekT OITH. 3azemnstomuii 3axum OITH gon-
KEH OBITh MPUCOCIUHEH K MeTaJuInueckuM obojoukaM kabens. B cimydae mpuco-
eauHeHus K muHaM PY Heckonpkux kaOeneil, HEMOCPEACTBEHHO COEAUHEHHBIX C
TpaHchopmaropamu, Ha mmHax PY ycranaBnuBaerca oaun kommiekt OITH. Mecto
€ro YCTaHOBKHU CIIeJyeT BBIOMpaTh KaK MOXKHO OJIMD)KE K MecTaM IMPUCOSTUHCHUS
Ka0enen.

8.1.14 Jlna 3ammtsl 3nekTpoodopyaoBanuss KPY3D oT rpo3oBbix nepeHarpsi-
xenuil komruiekt OITH ycranaBnuBaercs:

— cHapyxu KPYD mexnay BBogom Bo3aymiHoi auHuu B KPYD u nocnegnei
onopou (moprajiom);

— B ciyuae npucoeauHenus KPYD kaOenbHbIMU JTUHUSIMU WIH KaOEIbHBIMU
BCTaBKaMU B MECTE Mepexo/ia Kabelst B BO3AYIIHYIO JTUHUIO;

— CO CTOpOHBI TpaHchopmaTopoB, aBToTpanchopmaropoB u [P kak cHapy-
xu, Tak u BHYyTpu KPVYD B nenu npucoenunenus tpancpopmaropa (aBTOTpaHC-
dbopmatopa, I1IP).

8.1.15 Heob6xomumocth ycranoBku kominiekta OITH B nensx mpucoeauHeHUs
Tpanchopmaropo (aBroTpancopmaropos, I1IP), na mmuax KPYD omnpenensercs
pacuyeToM B 3aBUCMMOCTH OT MECT pacrojokeHust u paccrosHuii or OIIH no 3amu-
maeMoro ob6opynoBanus, napamerpoB OITH, cxembr KPYD u komnuecTBa 0TXO15-
IIMX OT WKUH npucoenuHennii. Beidop napamerpoB OIIH onpenensercs pacyeToMm c
Y4ETOM MECT UX PACHOJIOKEHHUS, PACCTOSHUM 10 3allMIIAeMOro oO0OpyaOBaHUs U
obecrieyeHuss HEOOXOJAMMOTO YPOBHS 3alllUThl 00OpyJ0oBaHMs (MO MOKa3aTeNIsIM
HAJIEKHOCTH) KaK OT HaOErarIrX IPO30BBIX BOJIH, TAK U OT KOMMYTAIMOHHBIX TIe-
pEHAIPSIKEHUN.
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8.2 3awuma nooxooose BJI k OPY IIC

8.2.1 3amura snekTpoodopynoBanus OPY 110 kB u Beime ot Haberarommx
co ctopoHbl BJI rpo30BBIX BOJH OCYIIECTBIISIETCA KOMIIEKCOM MEp, TPUMEHSIEMBIX
Ha noaxonax BJI k OPY, k KoTOpbIM OTHOCUTCA:

1) Tpoconas 3amuta. Casitue Tpoca Ha nojaxojae BJI k OPY 3anpemaercs;

2) 3ammtHbli yrona Tpoca Ha BJI e 6onee 20 + 26 rpan.;

3) HopmupoBaHre UMITyIbCHBIX COMPOTUBICHUH 3a3€MIJICHHSI OTIOP.

8.2.2 Ha xax1oil onope noaxoa, 3a UCKIOYEHUEM CIIy4aeB, MPEIyCMOTPEH-
HBIX B 1. 8.2.3, TpOC JOJKEH OBITh MPUCOCIUHEH K 3a3€MJIUTEIIIO OTIOPHI.

8.2.3 Ha monxomax BJI 220 - 330 kB k moxacranmuam Ha miavHe 1 - 3 KM ¥ Ha
noaxoaax BJI 500 — 750 kB Ha ayunHe 3 - 5 KM, €CJIM TPOCHI HE UCIOIB3YIOTCS IS
€MKOCTHOTO 0TOOpa, MJIABKU TOJI0JIe/]a WM CBSI3H, UX CIEAYET 3a3eMJISITh Ha Kax-
JIOW OTOpE.

3a3zeMJIeHUE TpOca JODKHO OBITh BBITIOJIHEHO C YCTAHOBKOW TMEPEMBIYKH,
IIYHTUPYIOIIEH 3aKUM.

8.2.4 Conporusnenue 3azemieHus onop Ha noaxoxae BJI 110 kB u Beie He
noJKHO npeBsimiath 10, 15 1 20 OM npu SKBUBAJIECHTHOM YJI€JIBHOM COIIPOTHUBIIE-
Hun 3emiu B quanazone 0100, 101+500 u 501 + 1000 Om-m. lonyckaeTrcs yBeu-
YEHHE CONPOTUBIICHUM 3a3€MIIAIOIIUX YCTPOUCTB Oomop Ha noaxoxax BJI nampsike-
HueMm 110 xB u Bbiie B 1,5 pa3za npu yucie rpo30BbIX 4acoB B rogy meHee 20 u B 3
pasa Ipu Yrclie TPO30BBIX YacoB B roxy Menee 10.

8.2.5 Eciiu BBITIOJIHEHUE 3a3€MIIUTEIICH C TPEOYEeMBbIMU CONTPOTUBIICHUSIMHU 3a-
3eMJIEHUSI OKa3bIBAETCS HEBO3MOXKHBIM, TO Ha MEPBOIM OMOPE MOJAX0/1a CO CTOPOHBI
PY nomxen 6biTh ycranoBneH komruiekT OITH npu 3azemnenun OITH Ha koHTYp
3azemiieHust OPY.

8.2.6 Ha nogxonax BJI nanpsixenuem 110 — 330 kB ¢ nByxuenHsiMu oropa-
MU 3a3eMJISIONIUE YCTPOICTBA OTOP JAODKHBI OBITH HE BhIte 10 Owm.

8.2.7 B 0c0060 rosonenHbIXx pailoHaX U B palOHAX C SKBUBAJICHTHBIM YJIEIIh-
HbIM cornpoTuBieHueM 3emiin 6osee 1000 OmM M 1omycKaeTcs: BHIMOTHEHUE 3alUThI
noaxoa0B BJI k PY otnenbHO CTOSAIKUME CTEPKHEBBIMA MOJIHUEOTBOIAMM.

8.2.8 Ecim BJI 110 — 220 kB BbINOIHEHAa Ha JEPEBSIHHBIX ONOpAaxX IO BCEU
JUITMHE, 00 €ClU JIMHUS MOCTPOeHa Ha JIEPEBAHHBIX omopax, a noaxon BJI — Ha
METAUIMYECKUX OIOopax, TO Ha nepBor onope noaxona BJI k OPY, cuuras co cro-
ponsl BJI, nomxken ObITh ycTanosieH komiiekt OITH.

ComnpoTuBiieHHs 3a3EMJIEHUS OMOP Ha KOTOpbIX ycraHoBieHbl OITH goskHbI
obITh HEe O60see 10 OM mpu yaenbHOM conpoTuBiIeHUH 3emin He Boiie 1 000 Om-m
u He Oosiee 15 Om mpu 60s1ee BBICOKOM yAEIbHOM CONPOTUBICHUH. 3a3eMIISIOIINE
CIIYCKH 3alllUTHBIX allapaToB Ha JEPEBSHHBIX OMOPAX JOJKHBI OBITH MPOJIOKEHBI
10 IBYM CTOMKAaM WJIY C IByX CTOPOH OJJTHOW CTOMKH.

8.2.9 Ha BJI nanpstxkennem 110 kB, KoTopble UMEIOT 3aIIUTY TPOCOM HE IO
BCEH JJIMHE U B TPO30BOM CE30H MOTYT OBITh JJIUTEIHHO OTKIIOYEHBI C OJTHOM CTO-
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pOHBI, cieayeT yctaHaBiuBaTh KoMIieKT OITH Ha BXOAHBIX mopTajiax WK Ha Mmep-
Boii oT PY omope Toro xonma BJI, KoTOpbIif MOXKET OBITH OTKJIFOYCH.

8.2.10 Ha BJI, pabotatomieii Ha TMOHMKECHHOM HANPsHDKEHUH OTHOCHUTEIHHO
KJIacca M30JIALMH, HA NIEPBOM ONOpE 3alUIIECHHOrO MOAX0Ja, CUUTAasi CO CTOPOHBI
JIMHUY, T0JKEH OBbITh ycTaHOBJIEH KomiuiekT OITH.

8.2.11 Ha BJI ¢ u3onsuuei, yCUJIEHHON MO YCIIOBUIO 3arpsA3HEHUs1 aTMoc(e-
pBIL, Ha TIEPBOU OIOPE 3AUIUILIECHHOrO MOAX04a ¢O cTOpoHbl BJI noimkeH ycraHaBiu-
BaThcs KomIuiekT OITH, ecnm Hauano 3ammuimieHHoro nojaxona k OPY naxomurcs B
30HE YCUJIEHHOU U30JISALIUU.

8.2.12 Ha noprane IIC 500 — 750 kB wnm nepsoii onope BJI co cTopoHsI
OPY nomxen 0bITh ycTaHoBiieH komiuiekT OITH.

8.2.13 JInsi perHOHOB C BBICOKOOMHBIMU T'PYHTaMH HMITYJIbCHBIE COIPOTHUB-
JICHUS 3a3€MJICHUSI ONOpP HA MOJXO0JAaX U JIOKaJbHbIE CONPOTHUBIICHUS 3a3€MIICHUS
KOHTYpa MOACTAHIINH JIOJKHBI OBITh OTIPE/IETICHBI PACYETOM WU U3MEPEHUEM.

8.3 3awuma pazzemnennot neumpanu mpauncgopmamopos 110 — 220 kB

8.3.1 M3onsauust HENTpanu CUIIOBBIX TpaHchopmaTopoB HampspkeHueM 110 —
220 xB B coorBercTBUM ¢ ['OCT 1516.3 nmeeT NOHMKEHHBIE IO CPABHEHUIO C H30-
Jsuue (a3HbIX BBHIBOJIOB UCMBITATENIbHBIC HAMpsHKeHUs. Pa3zemiieHHas HeUTpasb
Takux TpaHnchopmaTopoB JomkHa 3amuiarbes OITHH.

8.3.2 HauOomnbliee IauTEeNbHO IomycTuMoe padouee Hampsbkenue OITHH
OTIPE/ICNIICTCS BO3MOXXHBIMU TIOBBIIIICHUAMH HampspbkeHus: dactorel 50 ' Ha
pas3eMIICHHOM HelTpain TpaHchopmaTopa Mpu:

— ogHo u aByxgasHom K3, kxoropoe He mpesbimaer 0,6 u 0,428 Uy,
COOTBETCTBEHHO. Bpems cylecTBOBaHMA HSTUX TMOBBIMIEHUA  HANPSKEHUS
ONPENEISAETCS BPEMEHEM JEHUCTBUS PEIICMHOMN 3aIUTHI;

— HenoJHO(a3HOM KOMMYTAllMu TpaHchopMmaTopa WIM HENoJHO(A3HOM
pexxuMe B cetd. IIpu sTOM Hampsbkenue Ha HeuTpanu paBHO Uy JIukBumanus
HEMOJIHO(A3HOTO PEeXUMa MOXKET OCYIIECTBIIATHCS C MOMOIIBIO PEIEMHON 3aIUTHI
3a BpeMs 3 +5c MO0 BBHINOJHEHUEM NEPEKIIOYEHUN HSKCIUTyaTallMOHHBIM
MEPCOHAJIOM 3a BpeMs nopsiaka 20 MuH.

8.3.3 I[IpoxoxxaeHne wuMIyJibca T'PO30BOM BOJIHBI uepe3 oO0MoTky BH
TpaHchopmaropa yBelIMYMBaeT GPOHT U AJIUTENBHOCTh MAJaroIIel BOJIHBI,
npubIuxKas €€ K mapamMeTpaM HUMITYyJIbCOB KOMMYTAIMOHHBIX IE€pEHAIPSKEHUH.
[ToaToMy mporyckHasi criocoOHocTh M 3auuTHbI ypoBeHb OIIHH ompenensercs
IPY KOMMYTAIIMOHHOM UMITyJibce Toka 30/60 mkc.

8.3.4 Tlpubnuxennsie napamerpsl OITHH st 3ammrer HeliTpanu Tpancdop-
MaTopoB mipuBeneHbl B Tabmuie 8.7. bonee tounsie mapamerpst OITHH crnemyet
ONPECNIATh PACUETHBIM IYTEM, C YUYETOM HCIBITATEILHOTO HAMPSXKEHUST HEUTpaIu
TpaHcopMaropa u Bo3MOXHBIX Bo3zaeicTBuil Ha OITHH no BenmuuuHe U AIUTENb-
HOCTH B Pa3JIMUHBIX PEKUMaX paOOThI CETH.
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Tabnuna 8.7 [pubnumxenusie mapamerpsl OITHH mmist 3amuter HeTpamu

TpaHchOpMaTopoB
HomunanpHoe HanpsikeHue Tpancdopmaropa, kB 110 150 220
HaubGonpimee pnmurensHO JgomycTumoe pabouee 56-60 77 120
nHanpsbxkenue OITHH, kB
Hanpsoxenne na OITHH npu Toke 30/60 Mkc ¢ am- 141 189 300
mutynoit 500 A, kB
Tok mponyckHoi cnocoOHOCTH, A 500 500 500

9 Mounue3amura BJI

9.1 Bech komruieke meponpusTuii mosiHue3amuTsl BJI nomken obecrneuutsb
JOMYCTUMOE YKCIO OTKIroYeHnui BJI ¢ yueTom ycnmoBuii sKkCIutyatanuu (MHTEHCUB-
HOCTHU T'PO30BOM AESATEIBbHOCTH, YJIEIBbHOIO COMPOTHUBJIEHUS I'PYHTOB, CTATUCTHUYE-
CKHMX [MApaMETPOB TOKA MOJIHUU U T.1.).

Monuuesammra BJI ocyuiecTBisieTcss NpUMEHEHUEM TPOCOBOM 3allUThI, 3a-
3EMJICHUEM OIIOp C HOPMUPOBAHHBIMU 3HAYCHUSIMU COINPOTUBIIEHUS 3a3€MIICHUS, a
TakK Jke, MPU HEOOXOJAMMOCTH, YCTAaHOBKOW Ha omopax BJI 3amuTHBIX ammapaToB
(OIIH).

9.2 B coorBercTBUM C [4] Bo3aymHble tuHun 110 - 750 kB ¢ Mmetamnnuecku-
MU U KEJIE300€TOHHBIMHU OINOpaMU JOJKHBI ObITh 3aIUILIEHBI OT MPSMBIX YJIapOB
MOJIHUY TPOCAMH 10 BCEU JIJIMHE.

9.3 Coopysxenue BJI 110 - 500 kB unu ux yyactkoB 6€3 TpOCOB I0MyCKaeT-
col:

1) B paifoHax ¢ 4KCIOM I'pPO30BBIX 4acoB B rojy MeHee 20 U B TOpHBIX paiio-
HAX C IUIOTHOCTBIO Pa3psIoB Ha 3eMiTio MeHee 1,5 Ha 1 kM” B ro;

2) na ydactkax BJI B palioHax c MJI0X0 MPOBOAAIIMMHU TpyHTamu (p >
10° OMMm);

3) Ha ydacTKax TpacChl C Pac4YeTHOW TOJIIMHON CTEHKU Tojojieqa Oolee
25 Mm;

4) nna BJI ¢ ycuneHHOW HM30JSIIIUEN MPOBOJA OTHOCUTEIBHO 3a3€MJICHHBIX
yacTel Onopsl Ipu 00€CIIEYEHUN PACUETHOIO YKCIIa TPO30BBIX OTKIIOUCHUHN JTUHUU,
COOTBETCTBYIOIIETO PACYETHOMY YHCIY TPO30BbIX OTKIOYeHH BJI Takoro xe
HaIIPSDKEHMS C TPOCOBOM 3aIlUTOM.

Hucno rpo30BbIX OTKJIKOUYECHUH JTUHUM ISl CITy4aeB, IPUBEACHHBIX B O1l. | - 3,
ONPENEICHHOE PACUECTOM C YUYETOM OIbITA AKCIUTyaTallud, HE JOJHKHO IMPEBBIIATH
6e3 ycunenust uzossauuu tpex B roa Ayt BJI 110 - 330 kB u ognoro B rox - nis BJI
500 xB.

Bo3aymnsie muanu 110 - 220 kB, npeaHa3HadeHHBIC 111 2JICKTPOCHAOKEHUS
00BEKTOB JOOBIYM MU TPAHCIOPTa HEPTHU W rasa, MOJDKHBI OBITH 3alUIIEHBI OT
IOPSIMBIX YJIapOB MOJHUU TPOCAMU MO BCel UTMHE (HE3aBUCUMO OT UMHTEHCHUBHOCTH
rPO30BOM JACSATEILHOCTH U yACIBHOTO 3KBUBAJIEGHTHOT'O COMPOTUBIICHHS 3€MIIN ).

Bo3ngymnsie muanu 110 kB Ha nepeBsiHHBIX Oomopax B paliOHax € YHUCIOM
rpo3oBbIX 4acoB 10 40, kak MpaBWIO, HE MOJKHBI 3alMINATHCS TPOCAMU, a B
pailoHax ¢ 4MCIIOM I'pO30BbIX yacoB Oonee 40 - 3ammTa ux TpocaMu o0g3aTeNbHa.
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9.4 Tlpu BeimonHeHUU 3amUThl BJI OT Tp0O30BBIX MepeHAnpsKEHUNW TPOCAMHU
HEOO0XOMMO PYKOBOJACTBOBATHCS CIIETYIOIINM:

1) omHOCTOCUHBIE METAINTUYECKUE U JKEJIe300€TOHHBIC OMOPHI C OJHUM TPO-
COM JIOJKHBI UMETh yToJ 3aiuThl He Oosiee 30°, a omopkl ¢ ABYyMS TpOCaMHu - He 00-
aee 20°;

2) Ha METaJUNIMYECKHUX OMOPAX C FTOPU3OHTAIBHBIM PACIOJIOKEHUEM MTPOBOJIOB
U C JIByMsl TPOCaMH YToJI 3alIUThl 10 OTHOIICHHUIO K BHEIIHUM MpoBojaM st BJI
110 - 330 kB nomxen O0v1Th He 60see 20°, g BJI 500 kB - ne 0oiee 25°, mis BJI
750 xB - He 6omnee 22°. B paitonax no rosonenay IV u 6osee u B palioHax ¢ 4acToi u
MHTEHCUBHOM TuIsickoi npoBoaoB mist BJI 110 - 330 kB nomyckaeTcs yros 3aiuThl
1o 30°;

3) Ha XKene300€TOHHBIX U JIEPEBAHHBIX OMOpaxX MOPTAIBHOIO THUIIA JIOMYyCKa-
€TCsl YT0JI 3alllUThI 0 OTHOIIIEHHUIO K KpallHUM IpoBojiaM He 6omee 30°;

4) npu 3amure BJI nByMsi Tpocamu paccTOSIHME MEXIy HUMU Ha OMOpeE
JOJKHO OBITH HEe 00Jiee 5-KpaTHOTO PACCTOSIHUS 1O BEPTUKAIU OT TPOCOB JIO MPO-
BOJIOB, @ MPH BBICOTE IOJIBECa TPOCOB Ha omope Ooznee 30 M paccTOSIHUE MEXIY
TpOCaMH JOJDKHO OBbITh He 0Ooyiee S-KpaTHOTIO pacCTOSHUS MO BEPTUKAIH MEXIY
TPOCOM ¥ TIPOBOJOM Ha OIMOPE, YMHOXCHHOIO Ha KOA(QHIHEHT, paBHbii 5,5/Vh,
/i€ /1 - BBICOTA MOJIBECA TPOCA HA OIOPE.

9.5 Kpemenue tpocoB Ha Bcex omnopax BJI 220 - 750 kB nomkHO OBITH BBI-
MOJIHEHO TIPU TOMOIIM H30JIITOPOB, MmIyHTHpoBaHHbIX WUII pasmepom He MeHee
40 mm.

9.6 Ha xaxx1oM aHKepHOM yuacTke JIuHON 10 10 KM TPOCHI TOKHBI OBITH
3a3€MJICHBI B OJIHOW TOYKE MYTEM YCTPOMCTBA CIELMAIBHBIX IEPEMBIUEK HA aHKEP-
HOUl onope. [Ipu Gosnblielt 1TMHE aHKEPHBIX MPOJIETOB KOJIUYECTBO TOUEK 3a3eMJie-
HUS B MIPOJIETE BHIOUPAETCS TAKUM, YTOOBI MPU HAaWOOJIbIIIEM 3HAYEHUH MPOA0TBHOM
AIEKTPOABUKYIIECH CUJIbI, HABOAUMOM B Tpoce Mmpu KOpoTKoM 3ambikanuu (K3) Ha
BJI, ne npoucxoaun npo6oit UII.

N3onnpoBaHHOE KpeMIeHHE TPOca PEKOMEHAYETCS BBIMOJIHATH CTEKISTHHBIMU
MOJABECHBIMU U30JISITOPAMH.

Ha BJI 110 - 150 kB, ecnu He npenycMoTpeHa IIaBKa royioJieia Uil OpraHu-
3alMsl KAaHAJIOB BBICOKOYACTOTHOM CBSI3U HA TPOCE, U30JMPOBAHHOE KPEIUIEHHE TPO-
ca cjieyeT BBIMOJHATh TOJBKO HAa METATMYECKUX U KEJIe300€TOHHBIX aHKEPHBIX
ornopax.

Ha yuactkax BJI ¢ Hens3oimMpoBaHHBIM KpeIuieHHeM Tpoca U TokoMm K3 Ha
3eMIII0, TPEBBIMAIIINM 15 KA, 3a3eMiieHuEe Tpoca JOJDKHO OBITh BBIIIOJHEHO C
YCTAHOBKOM MEPEMBIUKHU, ITYHTUPYIOLIEH 325KHM.

[Ipr ucnonb30BaHUU TPOCOB JIsI YCTPOMCTBA KAHAJIOB BBICOKOYACTOTHOM
CBSI3U OHM U30JIUPYIOTCS OT ONOP Ha BCEM MPOTSKEHUH KAHAJIOB BBICOKOYACTOTHOM
CBSI3U M 3a3€MIISIIOTCSI Ha TIOJICTAHIUAX U YCWIMTENbHBIX MIyHKTAaX Yepe3 BbICOKOYA-
CTOTHBIE 3arpaJUTEINH.

9.7 KonuuecTBO H30JISITOPOB B MOJJIEPHKUBAIOIIEM TPOCOBOM KPEILICHUH
JloymxHO OBITH HE MEHEE ABYX U ONPENEIATHCSA YCIOBUIMU oOecrieueHus: TpeoyeMon
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HAJICKHOCTU KAHAJIOB BBICOKOYACTOTHOM CBA3M. KOIMYECTBO M30IATOPOB B HATSK-
HOM TPOCOBOM KPEIUIEHUU CJIEyEeT IPUHUMATh YIBOCHHBIM 110 CPABHEHUIO C KOJIU-
YECTBOM M30JIITOPOB B MOAJIEPKUBAOIIEM TPOCOBOM KPEIUICHHH.

9.8 M30asTOpHI, HA KOTOPBIX MOJABEUIEH TPOC, JOJIKHBI OBITH HTYHTHPOBAHBI
UCKpPOBBIM npomexyTkoM. Pasmep UII BoIOMpaeTcss MUHUMaJIBHO BO3MOXHBIM 10
CHEAYIOIIUM yCIOBUSIM:

1) pa3psnnoe Hanpsixenue UIT 10mKHO OBITh HUXKE Pa3psAIHOTO HAMPSKEHUS
M30JIMPYIOLIETO TPOCOBOTO KpEIIeHUsI He MeHee ueM Ha 20 %;

2) UII e nomxeH nepekpoiBaThes mpu oaHodazHom K3 Ha 3eMito Ha Ipyrux
OTIOpax;

3) npu nepekpbiTusix UII oT rpo30BbIX pa3psaoB TOKHO MPOUCXOAUTH Ca-
MOIIOTacaHue QYT COMPOBOKAAIONIETO TOKA TPOMBIILIEHHOW YaCTOTHI.

Ha BJI 500 - 750 kB nns ynydieHusi yCJIOBUN camMoONoTracaHusi AyTH COIPO-
BOXK/IAFOIIETO TOKA IPOMBIIUIEHHON YaCTOThI M CHYXKEHHSI ITOTEPH IEKTPOIHEPTUU
PEKOMEHAYETCS] IPUMEHATh CKPEILIMBAHUE TPOCOB.

9.9 Ecnu na Tpocax BJI mpenycMoTpeHa miiaBka rojosena, TO U30JIUpPOBaH-
HOE KPEIUIEHUE TPOCOB BBINOJHAETCS 10 BCEMY YYacTKy IUIaBKM. B oIHOU TOUYKe
y4acTKa IUIABKH TPOCHI 3a3€MIISIFOTCS C MOMOULIBIO CIEHUAIBHBIX NIEpEMBIYEK. Tpo-
coBble M30JATOpHl WyHTHpPYIOTCA WMII, KOTOpBIE AOMKHBI OBITH MUHUMAIbHBIMH,
BBIJIEP)KUBAIOIIMMHU HAIIPSKEHHUE TUIABKU U UMETh Pa3psiAHOE HAINPSKEHUE MEHBIIE
Pa3psIIHOTO HaIpPsDKEHUs] TpocoBou rupisuasl. Pasmep UII nomken obecrneunBaTh
caMoIloracaHvue AYTH CONPOBOKJIAIOIIETO TOKA IMPOMBIIIJIEHHONW YacTOTBI IIPU €T0
nepekpbITur BO BpeMs K3 iy rpo30BBIX pa3psioB.

9.10 TpeGyemsbIii ypoBeHb Trpo3oynopHoctd BJI 6e3 TpocoB moimkeH
obecrneunBarbes ycranoBkout OITH (mynkTsr 9.17 - 9.19).

9.11 Omnopsr BJI 110 — 750 kB momkHbl OBITh 3a3eMiieHbl. CONMPOTUBIICHUS
3a3eMJIIOIIMX YCTPOMCTB OMOp IpH MX BbICOTE A0 50 M MOKHBI OBITH HE Oojee
npuBeicHABIX B Tabmurie 9.1.

[Tpu BeIcOTE OMmOp GoJiee 50 M pEeKOMEHIYeTCs] CHU3UTh CONMPOTUBIICHUE 3a-
3eMJIEHHUS ONOp B 2 pa3a Mo CPaBHEHUIO C NMpUBEIEeHHbIMU B Tabnuue 9.1.

JlepeBAHHBIE ONOPBI U ACPEBSIHHBIE ONOPBI C METAJUIMYECKUMH TpaBEpCcaMu
BJI 6e3 rp0o303aluTHBIX TPOCOB WM JIPYTUX YCTPOMCTB MOJHUE3AIIUTHI HE 3a3€M-
JISTFOTCHL.

Ha nByxumenHbix v MHOrouensslx omnopax BJI, He3aBucumo oT Kiacca
HaIpSDKEHMS JIMHUU U BBICOTBI OIIOP, PEKOMEHAYETCSI CHUKATh CONPOTUBIICHUS 3a-
3eMJISIFOIINX YCTPOUCTB B 2 pa3a Mo CPAaBHEHUIO C MpUBEACHHBIMU B Tabnuie 9.1.

Ta6muma 9.1 Haubombliiee conpoTHBICHUE 3a3eMIISIONTUX YCTporcTB onop BJI

VY nenpHO€ SKBUBAJIEHTHOE CONPOTUBICHUE HauGonbiiee conpoTuBieHne 3a3eMIISIONIETO
rpyHra p, OM'M ycTporictea, OM
o 100 10
Bonee 100 mo 500 15
bonee 500 mo 1000 20
bonee 1000 go 5000 30
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VY nenpHO€ SKBUBAJIEHTHOE COMPOTUBICHUE HauOonpIiee conpoTUBICHHE 3a3€MIISIFOILIETO
rpyHra p, OM'M ycTporictea, OM
Bonee 5000 6:10p

Jlomyckaetcst yBenuueHue conpoTuBieHus omnop BJI, pacronoxeHHbIX Ha
BbIcoTax Oosiee 700 M Haj ypoBHEM Mopsi, HE OoJiee YeM B JiBa pasa Mo CPaBHEHUIO
C CONPOTHUBJICHUSIMU 3a3€MJICHUS, YKa3aHHbIMU B Tabnuie 9.1.

9.12 lna BJI, 3amMIIEHHBIX TpPOCAMH, CONPOTUBJICHUSA 3a3€MIISIOLIUX
YCTPOMCTB, BBIMOJTHEHHBIX 0 YCIOBUSIM MOJIHME3AIIUTHI, TOJKHBI 00€CTIeYnBaATHCS
IIPU OTCOETMHEHHOM TPOCE.

CompoTuBlieHUS 3a3eMIISIONUX yCTpoicTB omop BJI momkHbl obecmneun-
BaTbCS M M3MEPATHCA MPU TOKAX MPOMBIIUICHHON YacTOTHI B TIEPHOJ WX HAMOOIb-
X 3HAYEHUH B JeTHee Bpems. JlomyckaeTcs MpOU3BOAUTh U3MEPEHHUE B APYIHE
NEpUObl C KOPPEKTUPOBKOW Pe3ysIbTaTOB IIyTEM BBEICHHUS CE30HHOTO KO3 duiu-
€HTa, OJIHAKO HE CJEAyeT NMPOU3BOJAUTH U3MEPEHHE B MEPUOJ], KOI/1a Ha 3HAUYECHUE
CONPOTHUBJICHUS 3a3EMIIAIOIINX YCTPOICTB OKA3BIBAET CYIIECTBEHHOE BIUSHUE MPO-
Mep3aHue IpyHTa.

9.13 XKenezoberonnnie pynaamentsl onop BJI 110 kB u Beilie MOTYT OBITH
UCIIOJIb30BaHbl B KAYECTBE €CTECTBEHHBIX 3a3€MIIUTENIEH MPU OCYIIECTBICHUH Me-
TaJUIMYECKOU CBSI3U MEXKIY aHKEPHBIMH OOJTaMH U apMaTypoil ¢pyHAaMeHTa U OT-
CYTCTBUH TUJIPOU3OJIAIINHU KEJI€300€TOHA MOJIMMEPHBIMU MaTEpHATIAMH.

butrymuas obma3ka Ha QyHIaMeHTax He BJIMSIET Ha UX UCIOJIb30BAaHUE B Ka-
YECTBE €CTECTBEHHBIX 3a3€MJIUTEIIEH.

9.14 TIpu npoxoxnennu BJI 110 kB u BbIllle B MECTHOCTH C TIMHUCTHIMU, CY-
TJIMHUCTBIMU, CYTIECYaHBIMUA M TOMY MOJ0O0HBIMU TPYHTAMU C YIEIbHBIM COMPOTHB-
aenueM p <1000 OM'M ciienyeT UCNOIb30BaTh apMaTypy Keae300€TOHHBIX (PyH-
JTAMEHTOB, OMOP M MAaChIHKOB B KaU€CTBE €CTECTBEHHBIX 3a3eMJIMTENIe 0e3 10moJi-
HUTENBHOM YKIIQJKA UM B COUYETAHUM C YKJIAJKONW MCKYCCTBEHHBIX 3a3€MIIUTEIIECH.
B rpyHTax c 6osiee BHICOKUM YyAEIbHBIM CONPOTUBICHUEM €CTECTBEHHAsI MTPOBOIHU-
MOCTb KeJ1e300€TOHHBIX (YHIAMEHTOB HE JOJDKHA YYUTHIBATHCS, a TpeOyeMoe 3Ha-
YeHHE COMPOTHUBJICHUS 3a3€MIISIONIETO YCTPOUCTBA TOJKHO 00€CIeuynuBaThCs TOJb-
KO IPUMEHEHUEM UCKYCCTBEHHBIX 3a3€MIINTEIEH.

9.15 Ha BJI ¢ nepeBstHHBIME OTIOpaMHu PEKOMEHAYETCS O0ITOBOE COSTMHEHUE
3a3€MJISIOIIMX CITyCKOB; Ha METaUIMYECKHX OINOpax COEAUHEHUE 3a3eMIIIOIIHNX
CIIYCKOB MOXET OBITh BBIIMOJIHEHO KaK OOJTOBBIM, TaK U CBAPHBIM.

9.16 3azemnutenu onop BJI, kak npaBuiio, AOMKHBI HAXOJUTHCS HA TTyOUHE
He meHee 0,5 M, a B maxoTHOM 3emie — 1 M. B ciaydae yCTaHOBKHM OIOP B CKAJIBHBIX
TPYHTax JOIyCKAaeTCsl MPOKJIaJKa JYyYEBBIX 3a3€MJIMTENEH HEMOCPEICTBEHHO MOJ
pa300pHBIM CIIOEM HaJ CKaJIbHBIMU MOPOJAMU MpHU TOJIIUHE ciiosi He meHee 0,1 M.
[Tpu MeHbIIEH TONIIKUHE 3TOTO CJIOS UJIM €r0 OTCYTCTBUM PEKOMEHAYETCS MPOKJIIaI-
Ka 3a3eMJIMTENEH M0 MOBEPXHOCTHU CKaJIbl C 3AJIUBKOM MX IEMEHTHBIM PACTBOPOM.

9.17 Ha oxgnouenneix BJI 110 kB u Bblllle, 3alIUIIEHHBIX TPOCOM, IPHU TO-
BBIIIEHHBIX COMPOTUBIEHUX 3a3eMiieHUs X onop (50 OM u BbIII€) ISl MOBBILLICHUS
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rpozoynopHoctu BJI cieayer ycranaBnuBath OIIH mapannensHO TUpiisiHAAM H30-
JISIIIAU OTIOP C TIOBBIIIEHHBIM COMPOTUBIICHUEM 3a3eMieHus. Yucio omop u ¢as3, Ha
KOTOPBIX  JOJKHBI ~ ObITh  ycTaHoBieHbl OIIH  ompenensercs  TeXHUKO-
SKOHOMUYECKMMHM PacyeTaMu, UCXOAS U3 JOMyCTUMOrO yucia oTkiroueHu BJI.

9.18 IIpu orcyrcTBur TpocoBo# 3amuThl HA yuacTke BJI 110 kB u Beimie mis
MOBBILIEHUS TPO30yNOPHOCTH cienyer ycranaBiusath OIIH He3aBrucumo ot conpo-
TUBJICHUS 3a3eMiieHus onop. OIIH cnenyer ycraHaBnuBaTh Takke Ha ABYX KpaHHUX
Oropax, MPUMBIKAIOIIUX K OECTPOCOBOMY YHACTKY.

OIIH moxet ObiTh monkitoueH k BJI xak uyepe3 UII Tak u 6e3 nero. [lpu
HenocpencTBeHHOM mnojkiaoueHun OITH mexay ¢a3zoBbIM MpPOBOIOM U 3emileit
cnenyet BeiOupaTh OIIH ¢ MakcuManbHBIM 3HaYEHUEM HOMHHAJIBHOTO Pa3psiaHOTO
TOKa U HauOOJBIIUM pabouuM HampsokeHud Ha 15 + 20 % Beiie, yeM y MoJICTaH-
unoHHbIX OITH Toro e kiacca HanpsiKEHHUs.

9.19 Ha nsyxuenubix BJI 110 kB u BbIIIe, 3alIUIIEHHBIX TPOCOM, ISl CHU-
KEHUSI YhCiia JBYXIICHBIX TPO30BBIX MEPEKPBHITUN HEOOXOIUMO CHU3HUTH COMPO-
TUBJICHUE 3a3eMJICHUsS Omop /10 BenuuuHbl He Oonee 20 Om. [Ipu HEBO3MOKHOCTH
CHIDKECHHS CONPOTHUBIICHUS 3a3€MJICHHs OIOP CIEAYyeT YCTAaHOBUTH HA OJHOW WIIHU
HeckoJbkuX (hazax onnou nenu BJI OITH.

9.20 IToBpimenue rpozoynopHoctd BJI Ha IByXUENHBIX OIOpax M COKparie-
HUE YHhClia JBYXILEMHBIX OTKIIO4YeHUH BJI MOXHO AOCTHYD YCUJICHHEM H30JISAIIUU
onHoi u3 uernen Ha 20 + 30 % 1o cpaBHEHUIO C U30ISALUUEH IPYTOX LIETIH.

9.21 Kabenbuble BcTaBku Ha BJI momkHbI OBITH 3alUIIEHBI OT TPO30BbIX Ie-
peHanpspkeHuit yctanoBkoit OITH o o6ouM koHIaM kadesnsi. 3a3eMIISIFOITUN 3aKUM
OITH nomkeH ObITh COEIUHEH C 3a3€MIIUTENIEM OTAEIbHBIM ITPOBOTHUKOM.

He TpeOyroT 3amuThl OT TPO30BBIX IMEpEHAIpPsKEHUN KaOelbHble BCTABKU
110 — 220 kB nnunoii 1,5 kM u 6osiee Ha BJI, 3amuieHHbIX Tpocamu.

9.22 I'upasiHABl U30JIITOPOB €AMHUYHBIX METAUIMYECKHX OMOp, a TaKXKe
KpallHUX OIMOpP Y4YaCTKOB C TAKUMHU OMOPAMU U JPYTU€ MECTA C OCTA0ICHHOMN U30J15-
nueit Ha BJI ¢ aepeBssHHBIMM onopamMu JOJDKHBI 3amuinatbest OITH.

9.23 Ilpu BeImonHeHnH 3amuThl nepexonoB BJI 110 — 750 kB or rpo3oBbix
nepeHanpsKeHU He0OX0AMMO:

1) 3amumaTe OT OPSIMBIX YAPOB MOJIHUU TPOCAMH;

2) KOJIMYECTBO TPOCOB JAOJKHO OBITH HE MEHEE JIBYX C YIJIOM 3alIUThI MO OT-
HOIIICHUIO K KpallHuUM mpoBojaaMm He Oosiee 20°. Ilpu pacmonokeHuu nepexona 3a
npeaenaMu IiauHbl 3amuinaeMmoro noaxoaa BJI k PY IIC ¢ noBbllIeHHBIM 3aIIUT-
HBIM YPOBHEM B paiioHax 1o rosojeny III u Gonee, a Takke B palioHax C 4acTod U
WHTEHCUBHOM IUJISICKOM MPOBOJIOB JOMYCKAETCs Yro 3amuThl 10 30°;

3) momyckaercs OTKa3 OT TPOCOBOM 3allMTHI JIJISi MEPEXO0JI0OB B TOJIOJIEAHBIX
pailioHax ¢ TOJIIMHON CTEHKH Tojojeaa 6ojee 25 MM Mpu yCTaHOBKE Ha OMOpax Ie-
pexona OITH;

4) TOpU30HTAILHOE CMEIIIEHNE TPOCca OT IEHTpa KpalHel (a3bl JOIKHO OBITh
He meHee: 1,5 M — g BJI 110 xB; 2 m — g BJI 150 kB; 2,5 m — niis BJI 220 kB;
3,5m— s BJI 330 kB u 4 m — g BJI 500 — 750 kB.
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9.24 JIna MOTHUE3AIUTHI IEPEXOIOB € IpoJieTaMu JiIuHOM Bhiiie 700 M wiu
115t ¢ BeicoToil onop Bbiie 100 M pekomenayercst ycranoska OITH Ha omopax mne-
pexona. PacctanoBka OITH mo ¢dazam u onopam nepexoia onpeneseTcs pacueToM.

9.25 ConporuBnenue 3azemueHus onop nepexoma ¢ OIIH pexomennmyercs
yMEHBIIATh B JIBa pa3za M0 CPABHEHMIO CO 3HAYECHUSAMHM, IpUBEIEeHHbIMU B Tabmune
9.1.
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Ipuio:xkenne A
(cipaBoYHOE)

EmMmkoctn KOHACHCATOPOB, INTYHTUPYIOHIUX KOHTAKTbI BBLIKJIIOYATEJ el

Taomuma A.1
Tun BeIKITIOYATENSA EMKoCTB, H1yHTH- Tun BeIKIIIOUaTENA EMKoCTB, IIyHTH-
pyIoIas KOHTaKThI pyIoas KOHTaKThI
I0JIIOCA, II0JIIOCA,
nd nd
BBH-150 330 BBH-330-15 167
BBIII-150 330 BBH-330 303
BBH-220-10 250 BB/IM-330 413
BBH-220-15 250 BB-330b 167
BBIII-220 250 BBb-500 288
BBb-220-12 825 BBb-500-30 275
BBb-2205-40/2000 825 BB-500b 550
BB/I-220 825 BHB-500 350
BHB-220 700 BIIB-500 335
BOK-220 250 - -
BMT-220b 550 - -
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IIpuaoxkenune b
(cipaBouHOE)

Bo16op mosiHMeOTBOA

Bb.1 O6uue nosnoxenus

Br16op Tuma M BBICOTHI MOJHHUEOTBOAOB MPOU3BOJIUTCS, UCXO/I U3 3HaYEHUI Tpedyemoii
HageKHOCTH (P3). OOBEKT CUUTAETCS 3aIUIICHHBIM, €CJIM COBOKYITHOCTh BCEX €r0 MOJHUEOTBO-
JI0B 00ecreynBaeT HaJIeKHOCTh 3alIUThI OT IPOPHIBOB MOJIHUY Ha 3alllMIIaeMblii OOBEKT HE MEHEe
P;.

Bo Bcex cimyuasix cucteMa 3aiiuThl OT HNPAMBIX YAapOB MOJHHUHU BBIOMpAETCs TakK, YTOOBI
MaKCHMaJIbHO HCIIOJIb30BAIIUCh €CTECCTBCHHBIE MOJHUEOTBOBI, a €CJIM oOecrieunBaeMasi UMU 3a-
HIMIIEHHOCTh HEJOCTaTOYHA - B KOMOMHAIIMM CO CHEIHATbHO YCTAaHOBJIEHHBIMH MOJHHEOTBOJ1A-
MHU.

B o0miem cimyyae BEIOOpP MOJIHUEOTBOJIOB MTPOU3BOIUTCS MPH MOMOIIU COOTBETCTBYIOLINX
KOMIIBIOTEPHBIX TPOrPaMM, CIIOCOOHBIX BBIYHCISATH 30HBI 3alIUTHl WU BEPOSITHOCTH MPOPHIBA
MOJIHHH B O0BEKT (Tpyniy oOBEKTOB) JIF000H KOH(PUTYpAIlMK TPHU TPOU3BOJIBHOM PACIIOI0KECHUH
MPAKTHYECKH JTF0O0T0 YKCIIa MOJTHUEOTBOIOB PA3IMUHBIX THIIOB.

Ecnu 3amuta o0bekTa oOecreuynBaeTcsi NPOCTEHIIMMU MOJHUEOTBOAAMH (OJAMHOYHBIM
CTEPXKHEBBIM, OJIMHOYHBIM TPOCOBBIM, JBOWHBIM CTEPKHEBBIM, JBOWHBIM TPOCOBBIM, 3aMKHYTHIM
TPOCOBBIM), pa3Mephbl MOJIHUEOTBOJIOB MOXHO ONPEAEIATh, MOJIb3YySICh 3aJaHHBIMU B HACTOSIIEM
CTaHJapTe 30HAMU 3alUTHI.

b.2 TunoBblie 30HbI 3AIIIUTHI CTEPKHEBBIX U TPOCOBBLIX MOJIHHEOTBO/I0B

b.2.1 30HbI 32a1IUTHI OAMHOYHOT'0 CTEPKHEBOI0 MOJIHHEOTBO/IA
CrannapTHOM 30HOU 3aIMTHI OIMHOYHOTO CTEP>KHEBOTO MOJIHUEOTBO/IA BBICOTOM /1 SIBISIETCS KPY-
rOBOI KOHYC BBICOTOH /1, < /, BepIIMHA KOTOPOTO HAXOAHMTCS HAa OCH MOJHHMEOTBOZAA (PHCYHOK

b.1). 'abapuThl 30HEI ONPENENAIOTCS ABYMsI TAPAMETPaMHM: BBICOTON KOHyca /1, M PaglycoM Ko-

HyCa Ha YPOBHE 3€MIIU 7.

1 - TOpU3OHTATBHOE CEUEHUE 30HBI 3aAIIUTHI Ha BBICOTE /iy
2 - TO € Ha YPOBHE 3eMJIN
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Pucynok b.1  30Ha 3amuThl OJMHOYHOT'O CTEPKHEBOTO MOJIHUEOTBOAA

Jlyist 30HBI 3aIIUTHI TPeOyeMoil HaeKHOCTH (pUCYHOK b.1) pamguyc ropu3oHTaIbHOTO ce-
YEHHUS 7, Ha BBICOTE /i, ompezensercs no Gopmyie:

p o= ) '(ho_hx)
* h

B Ta6nurie b.1 npuBeacHb! GopMyibl IS pacyeTa mapameTpoB /i

(b.1)
0

y» ¥, B 3aBUCHMOCTH OT
HAJISKHOCTH 3alTUTHI P3 M BBICOTHI MOJTHUEOTBO 12 BBICOTOM /10 150 M. [Ipu Gomee BBICOKUX MOJI-
HUEOTBOJAX CJEAYET MO0JIb30BaThCS CIEUAIbHON METOIMKOU pacyeTa.

Tabmmna b.1
Pacuer 30HBI 3a1TUTHI OAMHOYHOTO CTEPIKHEBOTO MOJTHUEOTBOIA
Hanexnocts BricoTa monnue- Bricota konyca 4 o, m Pannyc xonyca ry, m
3amuTel P;3 oTBOJA K, M
0,9 om 0 0o 100 0,85-h 1,2:h
om 100 0o 150 0,85h [],2-10'3-(h-]00)]-h
0,99 om 0 0o 30 0,8h 08 h
om 30 0o 100 0,8h [0,8—1,43-10'3-(h—30)]-h
om 100 0o 150 [0,8-]0'3-(h—100)]-h 0,7h
0,999 om 0 0o 30 0,7h 0,6:h
om 30 0o 100 /0, 7-7,14-10'4-(h-30)]-h [0,6-1,43-10'3-(}1-30)]-}1
om 100 00 150 [0,65-107(h-100)] ‘h [0,5-2-107(h-100)] h

b.2.2 30HbI 321U THI OMHOYHOT'0 TPOCOBOI0 MOJIHMEOTBO/IA

CranmapTHbIe 30HBI 3alIUTHI OJIMHOYHOTO TPOCOBOTO MOJHHEOTBOJIa BBICOTOM /1 OTpaHu-
YeHBI CHMMETPHYHBIMH JIBYCKATHBIMH TIOBEPXHOCTSIMHU, 00pa3yIOMIMMH B BEPTHKATBHOM CEUCHHUH
PaBHOOEAPEHHBIN TPEYTOJBHHUK C BEPIIMHOW HAa BHICOTE /iy < /1 M1 OCHOBAaHHEM Ha YPOBHE 3€MJIU
2ro(pucyHok b.2).

f.Tpuc
b
o=
S W A
e a

1 - TOpU3OHTATBHOE CEUCHUE 30HBI 3aLTUTHI Ha BBICOTE /iy
2 - TO K€ Ha yPOBHE 3€MJIN
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Pucynok b.2 ~ 30Ha 3amuThl OAMHOYHOI'O TPOCOBOI'O MOJIHUEOTBOA

B Ta6aune b.2 npusenens! GopMyisl ans pacdeTa mapameTpoB /i, , 7, B 3aBUCHMOCTH OT

0 °
HAJEKHOCTH 3aIIUTHI P3 U BEICOTHI MOJIHUEOTBOAA h 0 JJ1s1 MOJIHUE€OTBOJIOB BBICOTOM A0 150 m.

Ta6JII/ILIa b.2 Pacuer 30HBI 3aIUThI OAMHOYHOI'O TPOCOBOI'O MOJIHUCOTBOAA

Hanex- | BeicoTa MoiHMEOTBOA BricoTa xonyca 4 g, m Pannyc xonyca ry, m
HOCTb 3a- h,m
IIUATEI P3
0,9 om 0 0o 150 0,87h 1,5h
0,99 om (0 0o 30 0,8h 0,95h
om 30 oo 100 0,8h [0,95- 7,14 -107*(h-30)] h
om 100 0o 150 0,8h [0,9-107(h-100)]h
0,999 om 0 0o 30 0,75h 0,7h
om 30 oo 100 [0,75-4,28-107-(h-30)] -h [0,7-1,43-107(h-30)] -h
om 100 0o 150 [0,72-107(h-100)]- h [0,6-107 (h-100)] -h

[Ipu Gonbliei BeICOTE ClEAYET MOIB30BATHCS CIIEIUATBLHBIM MPOTPaMMHBIM 00€CIIeUeHH-
eM. 37ech 1 Jainee 1oJ| /1 IOHUMAeTCsl MUHIMallbHas BEICOTA TPOCa HaJl yPOBHEM 3€MIIHU (C y4ETOM
poBeca).

[Nomymupuna 7, 30HBI 3aIUTH TpeOyemoil HagexHocTu (pucyHok b.2) Ha BbICOTE /1) OT
MOBEPXHOCTH 3EMJIU OIPEEIISICTCS BEIPAKECHUEM:

o= 2 '(ho _hx)
hO

[Ipn HEOOXOAMMOCTH PACHIMPUTH 3aIIUIIAEMBbIA 00BEM K TOPIIAM 30HBI 3alIHUTHI COO-
CTBEHHO TPOCOBOTO MOJIHUEOTBOAA MOTYT OOABISATHCS 30HBI 3AIIUTHI HECYUIMX OIOpP, KOTOPHIE
PACCUHTHIBAIOTCS MO (OpMYJIaM OJUHOYHBIX CTEPKHEBBIX MOJHHUEOTBOJIOB, MPEACTABICHHBIM B
Ta6mume b.1. B cirygae 60ib11uX IpoBECOB TPOCOB, HAPUMED, Y BO3AYIITHBIX JJUHUN JIEKTPOTIES-
penadu, peKOMEHIYeTCsS PacCUUTHIBATH OOCCIICUYUBAEMYIO BEPOSTHOCTH MPOPHIBA MOJIHUU TIPO-
rPaMMHBIMH METOJaMH, IMOCKOJIbKY IMOCTPOCHHME 30H 3alllUThl 10 MUHUMAJIBHON BBICOTE TpOca B
MIPOJIETE MOXKET MPUBECTU K HEOINPAB/IAHHBIM 3aI1acam.

(B.2)

b.2.3 30HbI 321U THI IBOWHOT0 CTEPKHEBOI0 MOJIHHEOTBOIA

MOoJIHMEOTBOJ| CUMTAETCS JIBOMHBIM, KOTJa PACCTOSIHUE MEXIY CTEPKHEBBIMU MOJIHHE-
NPUEMHHUKAMH L HE MPEBBIIMIACT MPEACTBbHOT0 3HAYCHHS L,y . B IPOTHBHOM ciiydae 00a MOTHHE-
OTBOJIa PACCMAaTPUBAIOTCS KaK OJUHOYHBIE.

Konduryparus BepTUKAIBHBIX U TOPU30HTAIBHBIX CEYCHHA CTAHIAPTHBIX 30H 3aIUTHI
JIBOMHOTO CTEPKHEBOTO MOJHHEOTBOJA (BBICOTON A U paccTOSHUEM L MEXTy MOJHHEOTBOJIAMH)
npezcrasieHa Ha pucynke b.3. [loctpoenne BHeEmHUX 00sacTel 30H ABOWHOTO MOJHHMEOTBOAA
(momyKoHycoB ¢ rabaputamu /iy, rp) mpousBoautTcs o Gopmynam Tabmumpsl b.1 11 0uHOYHBIX
CTEPYKHEBBIX MOJIHUEOTBOJIOB. Pa3zMepsl BHYTPEHHHUX 00JIaCTEH OMpenessSoTcs mapaMeTpamu /iy u
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h., TIEPBBIA U3 KOTOPHIX 33/1a€T MAaKCHMAJLHYIO BBICOTY 30HBI HEIIOCPEJICTBEHHO y MOJIHHEOTBO-
JIOB, @ BTOPOM - MUHUMAJIBHYIO BBICOTY 30HBI 110 CEPEAMHE MEXAY MOJHUEOoTBomaMHu. [Ipu pac-
CTOSTHUM MEXTy MOJHHEOTBOAaMU L < L. rpaHuIa 30HbI HE uMeeT nporud (A = ho). ns paccros-
Hui L.<L < L, BICOTa /. OTIPEIIEISAETCS 1O BHIPAKESHHUIO

Lmax - L
h, =—""——h,. (b.3)
L —L
max c
Bxopnsimue B HEro npenaeiabHble pacCTOSHUS Ly U L. BBIYUCISIOTCS MO SMIUPUYECKUM
dopmynam Tabnunsl b.3, mpurogueiM 1jis MOTHUEOTBOAOB BbicoTOM 10 150 M. Ilpu Gomnbiuei
BBICOTE€ MOJTHUEOTBOJIOB CJIEAYET MOJIb30BATHCA CIICIIMAIEHBIM ITPOTPAMMHBIM 00ECIIEYECHUEM.

A B A—A BE—B
3 - _’I_ il ______;:ih__
ik = : - N, 5 y o
Y : E'II’ I -L‘:.".: ] \ ¢ = 'y
A A AV

-I'...'l'!‘l

| | - Iex
A i B
|

1 - TOpU3OHTANBHOE CEUEHUE 30HBI 3ALTUTHI HA BBICOTE Ay /;
2 - TO K€ Ha BBICOTE /1,2,
3 - TO XK€ Ha YpOBHE 3eMJIH

PI/ICYHOK b.3 30Ha 3aIlMTHl IBOMHOTO CTCPIKHCBOI'0O MOJIHUCOTBOJa

Pa3mepbl ropu30HTANBHBIX CEUEHUN 30HBI BBIYUCISIOTCS MO CIEAYIOIUM Gopmyiiam, 00-
IIUM JIJIS1 BCEX YPOBHEW HAIC)KHOCTH 3AIUTHI:
MaKCUMaJIbHas TOJIyIITUPUHA 30HBI 7y B TOPU30HTAIBHOM CEUCHHUH Ha BBICOTE /1y

h, —h
r o= n(h,—h) : (B.4)
h()
JJIMHA TOPU30HTAILHOTO ceuenus { , Ha BbICOTE Ay >h,
L(h,—h
) — ( 0 X ) , (ES)
2(h0 - hc )

npudem opu b, < he, {.=L/2;
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[IMPUHA TOPU3OHTAIBHOTO CEUCHHS B IIEHTPE MEXKIY MOJHUEOTBOJAMH 27, Ha BBICOTE /i, <

he

_ ro(hc _hx)

2

h

c

(5.6)

TJIe BCE Pa3MeEPHI B M; fp U 1 OTIPEACTISIOTCS IO BRICOTE MOJIHUEOTBOJIOB / 1o Tabmure b.1,

he — o popmyne b.3, /iy 3amaercs.

Tabmuna b.3  Pacuer mapaMeTpoB 30HBI 3aILUThI JBOMHOIO CTEPYKHEBOTO MOJIHHEOTBO 1A
Hanex- BricoTa MmonHue-
HOCTbH 0TBOJIa Linax, M L., m
3aIUTHI h,m
P
0,9 om 0 0o 30 5,75h 2,5h
om 30 0o 100 [5,75- 3,57 -]0’3'(h—30)]-h 2,5h
om 100 0o 150 55h 2,5h
0,99 om 0 0o 30 4,75h 2,25h
om 30 0o 100 [4,75 - 3,57-10’3~(h-30)]~h [2,25-0,0107-(h-30)]-h
om 100 00 150 4,5h 1,5h
0,999 om 0 0o 30 4,25h 2,25h
om 30 0o 100 [4,25 - 3,57-10’3-(h-30)]-h [2,25-0,0107-(h-30)]-h
om 100 00 150 4,0-h 1,5h

b.2.4 3oHbI 321U THI IBOHHOI0 TPOCOBOr0 MOJIHHEOTBOAA

MOJIHHEOTBO CUUTACTCS JABOMHBIM, KOTJa PACCTOSHUE MEXy TPOCaMu L He MpEeBbIIIAeT
NPEJeNTbHOTO 3HAYCHUS Lmax. B TIPOTHBHOM ciydae 00a MOJHHEOTBOAA PAcCMaTPUBAIOTCS Kak
OJIUHOYHBIE.

Kondurypanmss BEpTUKAIBHBIX W TOPHU30OHTAIBHBIX CEYCHUH CTAaHIAPTHBIX 30H 3aIIUTHI
JIBOMHOTO TPOCOBOI'O MOJTHMEOTBO/A (BBICOTON /1 M pacCTOSTHHUEM MEXy TpocaMu L) mpejcraBie-
Ha Ha pucyHke b.4. [loctpoenue BHemHux obnactei 30H (ABYX OJHOCKAaTHBIX MOBEPXHOCTEH C
raGapurtamu /g, rp) npousBogaurcs no popmynam Tabmuisl b.2 11 0AUHOYHBIX TPOCOBBIX MOJI-
HHEOTBOJIOB.

PazmMepsl BHYTpeHHHUX 00JIacTeill onpenensoTes napameTpamu Ay u k., NEPBbIA U3 KOTOPBIX
3aJjaeT MaKCUMaJIbHYIO BBICOTY 30HBI HEITOCPEICTBEHHO y TPOCOB, @ BTOPOW - MHHUMAIIbHYIO BBI-
COTY 30HBI 110 cepeinHe Mexay TpocaMu. Ilpu paccTosHum mexay Tpocamu L < L. rpaHuLia 30HbI
He umeet niporuda (h.=hg). ns paccrosanii L <L< Ly, BBICOTA A, OTIPEACTISETCS 110 BBIPAKCHUIO

L —L
Ry (5.7)
L ax - LC

m
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Bxopnsmue B Hero npenenbHble PacCTOSHUS Ly U L, BBIYUCISIOTCA MO SMIIMPUUYECKUM
dopmynam Tabmuubl b.4, mpuroaHeIM Ju1st TpOCOB ¢ BbICOTOM moaBeca 10 150 m. Ilpu Gonbiieit
BBICOTE MOJTHUEOTBOJIOB CIEAYET MOJIb30BATHCS CIIEIIMAIBHBIM TPOTPAMMHBIM 00ECIICYEHUEM.

1 - TOpU3OHTANBHOE CEUCHUE 30HBI 3ALTUTHI HA BBICOTE Ay /;
2 - TO K€ Ha BBICOTE /1,2;
3 - TO )K€ Ha YpOBHE 3eMJIH

PI/IcyHOK b.4 30Ha 3aIlMTHl IBOMHOTO TPOCOBOT'O MOJIHUCOTBOAA

I[J'II/IHa TOPU30OHTAJIBHOTO CCYCHHA 30HBI 3allIUThl HA BBICOTC hx OMpCACIIACTCA 110 (I)OpMy-

Jam:
¢ =L/2, upuh.>hy (B.8)
Lh —
o= —(h" h.) , O<h.<h, (B.9)
Z(h() - hc)

Jis pacmMpeHust 3alluinaeMoro oobemMa Ha 30HY JBOMHOIO TPOCOBOI'O MOJHHEOTBOJA
MOYET OBITh HAJ0KEHA 30HA 3aIIUTHI OMOpP, HECYUINX TPOCHI, KOTOPAsi CTPOUTCS KaK 30HA JIBOMi-
HOT'O CTEP’KHEBOTO MOJHMEOTBOJA, €CIU PACCTOSHUE L MEXIy ONOpaMH MEHBIIE Lpax, BBIYMC-
aeHHoro no ¢opmynam Tabdn. b.3. B nmpotuBHOM cily4ae omopsl pacCMaTpUBAIOTCS KaK OJWHOY-
HBIE CTEPKHEBBIE MOJIHUEOTBOIBI.

Korna tpocsl HenapasuienbHbl WM Pa3HOBBICOKH, JIMOO MX BBHICOTA M3MEHSETCS IO JJUHE
IIPOJIETa, Ul OLEHKHM HAJEKHOCTH UX 3aIUUTHI CIELYET BOCIOJb30BaThCS CIELUAIbHBIM IIPO-
rpaMMHBIM oOecrieueHreM. Tak e PeKOMEHIyeTCsl MOCTYNaTh MPH OOJIBIINX MPOBECax TPOCOB B
npoJieTe, YToObl U30€XKaTh U3JIUIIHUX 3aI1acOB 110 HAJIe)KHOCTH 3alllUThI.
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Taomauua 5.4

Pacuer napameTpoB 30HbI 3aIIUTHI IBOWHOI'O TPOCOBOI'O MOJIHUEOTBOIA

Hanexnocth BricoTa Linax, M L., m
3amuTel P3| MOITHHMEOTBOZA A,
M
0,9 om 0 00 150 6,0h 3,0'h
0,99 om 0 00 30 5,0-h 2,5
om 30 00 100 5,0-h [2,5-7,14-107-(h-30)] h
om 100 do 150 [5,0-5-107(h-100)] -h [2,0-5-107-(h-100)] h
0,999 om 0 00 30 4,75 2,25h
om 30 0o 100 [4,75-3,57-107(h-30)] ‘h [2,25-3,57-107(h-30)] h

om 100 0o 150

[4,5 - 5107 (h-100)] -h

[2,0-5-107 (h-100)] -h
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IMpuiaoxenune B
(cipaBouHOE)

HaumeHbl1ee paccTosinre Mexkay NPOBOJIAMH WM MeKAYy NPOBOJIaMH H TPOCAMHU NPHU
nepeceuenun BJI mexay co6oii u ¢ BJI 60Jiee HU3KOTO HATIPSAKEHUS

Ta6muma B.1 Ilpu nepeceuennn BJI 220-110 kB mexay co6oii u ¢ BJI 6onee Huzkoro

HaNpsHKEHUS
Jnuna Hanmenbiiee paccTosiHuEe MEXAy ITPOBOJAMHU WM MEXAY IIPOBOJAMHU U TPOCAMH,
npoJjera M, TIpY PACCTOSTHUH OT MeCTa nepecedeHus 10 Omkaiieit onopsl BJI, M
BJL, m 30 50 70 100 120 150
10 200 4 4 4 4 - -
300 4 4 4 4,5 5 5,5
450 4 4 5 6 6,5 7

Ta6muma B.2 Tlpu nepeceuenun BJI 500-330 kB mexay coboit u ¢ BJI 6o1ee HU3KOTO

HaNpsHKEHUS
Jnuna HanmeHnsbliee paccTositHuEe MEX1y IIPOBOJAMHU WM MEXKAY IIPOBOJAMHU U TPOCAMH,
npoJera M, TIpY PACCTOSTHUH OT MeCTa nepecedeHus 10 Omkaiieit onopel BJI, m
BJL, m 30 50 70 100 120 150
10 200 5 5 5 5,5 - -
300 5 5 5,5 6 6,5 7
450 5 5,5 6 6 7,5 8
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bubauorpadus

PJI 153-34.3-35.125-99 PykoBOJCTBO MO 3alllUTE 3JIEKTPUUECKUX CETeil 6-
1150 xB ot rpo3oBeIXx M BHyTpeHHuUX nepeHanpsbkenuit, [IDUIIK,
C-ITetepOypr, 1999.

CTO 56947007-29.130.10.090-2011 TunoBsle TexHUYECKHE TpeOOBaHUS K
KOMIUIEKTHBIM PaCIpPEACIUTENBHBIM YCTPOUCTBAM C 3JIEra30BOM U30JISILUEN
(KPY?D) knaccoB Hampsixenust 110-500 kB (¢ uzmenenusimu ot 20.08.2012,
ot 19.01.2015), OAO «D®CK EOC».

CTO 56947007-29.240.10.028-2009 HopMbl TEXHOJIOTHYECKOTO MPOECKTUPO-
BaHUA MOJCTAHIIMI MEPEMEHHOr0 TOKa C BBICHIMM HarpsbkeHuem 35-750 kB
(HTIT IIC), OAO «®CK EDC».

[IpaBuia yctporictBa 3nekTpoyctanoBok (I[1YD). 'masa 2.5. Bo3ayuinsie iu-
HUU 3JIEKTpoliepenaun HanpsbkeHuem Boiie 1 kB (u3manue ceapmoe). [pu-
ka3 Munsnepro Poccun ot 20.05.2003 Ne 187.

CTO 56947007-29.180.02.140-2012 MeTtoanveckue ykazaHus MO IpOBEJie-
HUIO pacy€ToB ISl BRIOOpA THIIA, TAPAMETPOB U MECT YCTAaHOBKHU YCTPOMCTB
komrneHcauuu peaktuBHOW MomHocT B EHOC, OAO «®CK EQC».

CO 153-34.21.122-03 MHCTpYKLHUS IO YCTPOMCTBY MOJIHUE3AIIUTHI 3/IaHUM,
COOPYKEHUU U POMBIIUIEHHBIX KOMMYHUKALIUH.

MD3K 60099-4 (2014) PazpsaHukuy Uit 3alIMTHl OT NepeHanpsikeHui. Yacthb
4. OKCHIHO-METAIUIMYECKUE Pa3psAIHUKH 0€3 MCKPOBBIX MPOMEKYTKOB IS
3alUTHl OT TEpeHaNnpspDKeHu B cucrteMax nepemenHoro toka (IEC 60099-4
(2014) Surge arresters - Part 4: Metal-oxide surge arresters without gaps for
a.c. systems).

M3BK 60099-5 (2013) PazpsaHukuy juist 3alIUTHI OT MepeHanpsikeHui. Yacthb
5. Pexomennaruu no Beioopy u npumenenuro (IEC 60099-5 (2013) Surge ar-
resters - Part 5: Selection and application recommendations).

CTO 56947007-29.240.10.191-2014 MeToanyeckre yka3zaHus MO 3allUTE OT

PE30HAHCHBIX TMOBBIIIEHUN HAIpPSKEHHS B 3JIEKTpoycTaHoBkax 6-750 kB,
OAO «DPCK EDOC».
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