GEOEPANBHOE AFEHTCTBO
Nno TEXHWYECKOMY PErYnMPOBAHWUIO U METPOINOIMA

HALUWOHANBbHDIN rOCTP
CTAHOAPT
1r POCCUMNCKOWM 72227—
GEOEPALUM 2025

FopHOe aeno

CUCTEMA ISNNIEKTPOCHABXEHUA
MOO3EMHbBIX BbIPABOTOK LLAXT

TpeboBaHuAa 6e3onacHOCTU

MU3paHune ochmnumnansHoe

Mockea
POCCMUCKUIA MHCTUTYT CTAaHAAPTHU3aAUMK
2025

GostExpert.ru
https://GostExpert.ru/gost/gost-72227-2025



https://gostexpert.ru?utm_source=pdf&utm_medium=70488
https://gostexpert.ru/gost/gost-72227-2025?utm_source=pdf&utm_medium=70488&utm_term=page

FOCT P 72227—2025

Mpeancnoeue

1 PASPABOTAH AkuuoHepHbIM obuecTBoMm «HayuHbin ueHTp BocTHW no npombilineHHOn 1 3Kkono-
rudeckon bezonacHocTu B ropHoin otpacnu» (AO «HL, BocTHN»)

2 BHECEH TexHun4yecknM KOMUTETOM Mo cTaHaapTuiauun TK 269 «opHoe aeno»

3 YTBEPX/EH W BBEJEH B IEMCTBWE Mpukasom ®enepanbHOro areHTCTBa No TEXHUYECKOMY pe-
rynupoBaHuio U metponorum ot 5 aBrycta 2025 r. Ne 844-ct

4 BBEJEH BINEPBbIE

MNpasuna npumeHeHUss Hacmosweao cmaHdapma ycmaHoeneHsl 8 cmamse 26 @edepanbHO20 3aKOHA
om 29 uwoHsa 2015 2. Ne 162-®3 «O cmaHdapmus3ayuu 8 Pocculickol ®edepayuu». MHpopmayus ob u3-
MeHeHUsX K HacmosuwieMy cmaHO0apmy rnybrnukyemcs e exes00HOM (M0 COCMOSAHUK Ha 1 AHeaps meKyuieao
2o0a) uHghopmayuoHHOM yKazamene «HayuoHansHble cmaHOapmbiy, a oguyuanbHbil MeKkcm usmMeHeHul
U ronpasoK — 8 eXeMecAaYyHoM UHOPMayUOHHOM ykaszamerne «HayuoHanbHbie cmaHdapmel». B cryvae
nepecmompa (3aMeHbl) unu ommMeHbl Hacmosuje2o cmaH@apma coomeemcmeyrouwee ygedomneHue bydem
onybnukogaHo 8 6ruxalwemM 6bINyCKe eXeMecsyHO20 UHGOPMAaUUOHHO20 ykaszamens «HayuoHanbHble
cmaHOapmsl». Coomeememaeyiow,as UHGhopMayus, yeedoMIeHUe U MeKCmbl pasMewalomcs makxe 8 UH-
gopmayUuoHHOU cucmeme 06wea0 Noab3o8aHUss — Ha oghuyuansHoM calime PedepasibHO20 azeHmcmea fno
MexHUYecKoMy peaynuposaHuro U Memponoauu 8 cemu MHmepHem (www.rst.gov.ru)

© OdpopmneHue. ®IBY «MHcTUTYT cTaHgapTuaayuuy», 2025

HacToawwmin ctaHgapT He MOXeT ObITb MOMHOCTLIO UMK YACTUYHO BOCMPOU3BEOEH, TUPaXXMNPOBAH U pac-
NMPpOCTpaHeH B Ka4vecTBe OCbMLI,I/‘IElJ'IbHOFO n3naHua bes pa3pelieHunsa G)e,qepaanoro dreHTCcTBa no TeXxHNn4ecko-
MYy perynmpoBaHvMi 1 METPOJIOTUA
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BeegeHue

B HacToAWMI cTaHOapT BKMOYEHb! NONOXKEHUN, ABNAKLWWECS OONONHUTENLHBIMU K TpeboBaHUSAM HOp-
MaTMBHbIX NpaBoBLIX akToB PocTexHansopa [1], [2], [3], a Takke no 6e30nacHOCTU CUCTEM ANeKTPOCHabKeHnA
NoA3eMHbIX BblpabOoTOK WaxT U PYAHUKOB B LIeNsiX COOTBETCTBWA, cornacHo [4], [5], coBpeMeHHOMY ypOBHHO
pPasBUTKUSI HAYyKW, TEXHWKW W TEXHOMOMMIA, NepesoBOMYy OTEHECTBEHHOMY W 3apybexHomy onbiTy. Mpu noaro-
TOBKE HaCTOALLEro cTaHAapTa yYTeHbl Takke akTyanbHble TpeboBaHus pazpaboTaHHbIX paHee MHCTPYKUWA K
pekomeHgauun [6], [7].
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HAULUWOHANBbHBIWA CTAHOAPT POCCUMNCKOWN PEOQOEPALULWUMK

lopHoe geno
CUCTEMA 3JIEKTPOCHABXEHWA MNOA3EMHbIX BbIPABOTOK WWAXT
TpeboBaHMA 6e30nacHOCTH

Mining. Power supply system in underground mines. Safety requirements

Data BeepeHusa — 2025—10—01

1 O6nacTtb NpUMeHeHnA

HacTosawui ctaHgapT ycTaHaeBnvBaeT TpeboBaHusl 6e30MacHOCTU K NPOEKTUPOBAHUID CUCTEM 3MEKTPO-
cHabXXeHUsl NoA3eMHbIX BbIpaBoTOK YronbHbIX LWAXT M PYOHUKOB (Janee — LIAXT), B TOM YMCIE ONACHbIX Mo
rasy v (Mnm) neinu.

HacTosiuin cTaHgapT pacnpocTpaHsaeTcs Ha NPOeKTMPOBaHWEe BHOBb CTPOSILLMXCSH, pacluupsieMblx, pe-
KOHCTPYWMPYEMbIX LIAXT U PYOHWKOB, MX TEXHUYECKOE NepeBOOPYXEHWE, a Takke Ha NMPOeKThl No nogaepxa-
HWIO MPOU3BOLCTBEHHBIX MOLLHOCTEN.

2 HopmaTuBHbIE CCbINKU

B HacToslwem cTaHgapTe UCNONb30BaHbl HOPMATMBHLIE CChIMKU HA cnefylolve cTaH4apThl:

MOCT 31610.0 (IEC 60079-0:2011) BapbiroonacHble cpefpbl. Yacte 0. ObopyaoraHue. Obuwme Tpebo-
BaHWUA

FMOCT 31612 YcTpoicTBa 3alluMThl OT TOKOB YTEYKWM PyOHWYHbIE ANs ceTel HanpsbkeHuem o 1200 B.
Ob6uwue TexHn4yeckue TpeboBaHua

FOCT 31945 Kabenu rubkue v LWHypbl AN NOA3EMHbIX U OTKPbLIThIX FOpHbIX paboT. OBbLue TexHUYeckme
yCroBus

FOCT 33968—2016 3awmTa OT CBEPXTOKOB UM KOHTPOIb U30MALMW PYOHUYHOTO 3nekTpoobopynoBaHus

MOCT P 12.1.038 Cuctema ctaHgapToB 6e3onacHocTv Tpyda. dnektpobesonacHocTb. [pegensHo fo-
NYCTUMbIE 3HAYEHWS HANPsXXEHUA NPUKOCHOBEHUA U TOKOB

FOCT P 58342 Kabenu cunoBble M KOHTPOMbHbBIE AN NPUMEHEHWS B 3NEKTPOYCTAHOBKAX BO B3PbIBO-
onacHbix cpegax. Obume TexHMyeckne ycnosus

FOCT P 58717 lopHoe geno. PEMOHT U UCMbITAHWE LWaXTHLIX CUNOBLIX kabenen. ObWwme TexHU4eckne
TpeboBaHus

FOCT P 58718 lopHoe geno. Kabenu rnbkue waxTtHble. MeToabl npoeepkn obecnedyeHns onepexao-
LLIero OTKIMKYEHUNA NPW pasgasnuBaHum

MOCT P M3OK 61508-1 ®yHkuMoHanbHasi 6E30MacHOCTb CUCTEM 3MEKTPUYECKUX, 3NEKTPOHHbIX, Npo-
rpamMMUpYyeMbIX SMEKTPOHHLIX, CBA3aHHbIX ¢ BesonacHocTeo. YacTs 1. Obwme TpeboBaHms

n puMedaHue — I'IpM none3oBaHUM HaCcToAWKMM CTaHOapToOM uenecooﬁpaSHo npoBepUTb OEenCTBUE CCbINoY-
HbIX CTaHOapTOB B MHdJOpMaLI,MOHHOﬁ cucteMme oOLLEro nosib3oBaHUa — Ha Od)MLI,I/IaJ'IbHOM cante @e,qepaanoro areHT-
CTBa No TeXHN4YeCKOMY perynupoBaHW M MeTponorum B CeTn I/EHTepHET nnu no exerogHoMy MHCbOpMHLI,MOHHOMy yKasza-
Tenw «HauvoHanbHbIE CTaHOapTbl», KDTOprl?I OI'IySJ'WlKOBaH no CoOCToAHWUIO Ha 1 AHBApA TeKyllero roga, v no BbiNyCcKam
exemMmeca4yHoro I/IHCbOpMaLlIAOHHOFO yKa3artens «HaLl,I/IOHaJ'IbeIe CTaHOapTbl» 3a TeKyiJ.LMﬁ roa,. Ecnn 3ameHeH CCbINoYHbIN
CTaHOapT, Ha KOTOpblI;'I OaHa HegaTupoBaHHaA CCblfiKa, TO peKoMeHOyeTCcA MCNonb3oBaTb ,D‘BI‘/‘ICTByIOLLlyIO BEPCUKO 3TOroO

MapaHune ochbuumnansHoe
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CTaHOapTa C YYETOM BCEX BHECEHHbIX B AAHHYK BEPCHID M3MEHeHWH. Ecni 3aMeHeH CChINOYHBIA CTaHAApT, Ha KOTOPbIN
[AaHa [aTVpOBaHHARA CCbIMKa, TO PEKOMEHAYETCH MCMOMNb30BaTs BEPCUIO 3TOMO CTAHAAPTA C YKa3aHHbLIM BbILLIE FOA0M yT-
BepXaeHUs (NpuHATMA). Ecnv nocne yTREpXOEHUS HACTOALLEro CTaHAApTa B CChIMOYHEIA CTAHAAPT, HA KOTOpLIA AaHa
AaTUPOBAHHAA CChINKa, BHECEHO U3MEHEHWE, 3aTparuBaioLLee NonoXeHue, Ha KOTOPOE AaHa CChbINka, TO 3TO NOMOXEHNE
pekoMeHOyeTcA NpUMeHsTy 6e3 yyeTa 0aHHOTO U3MeHeHUsl. Ecnu cChbiNoyHbIn cTaHgapT oTMeHeH 6e3 3aMeHsbl, To Nomno-
XEHWe, B KOTOPOM [aHa CCbINka Ha HEro, PEKOMEHAYETCH NPUMEHSATH B YacTu, He 3aTparvBaloLLeil 3Ty CCbInky.

3 TepmMuHbI U onpegeneHus

B HacToswem CTaHgapTe npuMeHeHbl cnefylowmne TepMrHbl C COOTBETCTBYHLWWMMIK OnpegeneHnamMmn:
3.1

pyaHu4Hoe 3anekTpoobopypoBaHue: OnekTpoobopygoBaHue cneunanbHOro Ha3HadeHus, npegHa-
3HaYeHHoe 418 PYOHWUKOB, WaxT, KAPbLEPOB M rOPHO-000raTNTENbHLIX NPEeanpPUaTHA.
[AganTuposaHo 13 NOCT 18311—80, ctaTtba 35]

3.2

CUCTEeMa aneKTpocHabkeHUsA: COBOKYMHOCTb 3MEKTPOTEXHUYECKUX CPeACTB M 3NeKkTpMYeckon uenw,
obecneunBatollas cTabuUNbHY AOCTABKY ANMEKTPOIHEPTMM BCeM MoTpebuTensamM, BKMHYEHHLIM B OaHHYO
uenb.

[FTOCT P 57190—2016, ctatba 01-15-49]

3.3 pexum 3azemneHus HeruTpanu cetn: Cnocob ycTponcTBa HEMTpanu ceTu, NPU KOTOPOM HERTpanb
nubo n3onuporaHa, NMbo B Hee BKMIOYEHO OOMOMHUTENBHOE 060pyNOBaHNE: pEaKTOp, Pe3NCTOP UMM UX KOM-
BuHauMs, M3MeHsIIoLee BENMUYUHY TOKa 0QHOMAa3HOro 3aMbIKaHUs Ha 3eMIK.

3.4 pe3MCTUBHOe 3a3emrieHUMe HeWTpanu ceTu: NpeaHaMepeHHoe ANeKTpUYeckoe coequHeHne Hel-
Tpanu reHepaTopa unu cneuvanbHOro 3aseMnsowero Tpadcopmaropa ¢ 3a3eMNALLUM YCTPOUCTBOM Ye-
pes akTUBHOE COMPOTUBIIEHME C LIeMbio NodaBneHns OYroBbiX NepeHanpsikeHu 1 heppope3oHaHCHbIX siBne-
HWIA NpY 0OHOGa3HOM 3aMbIKaHUK Ha 3eMITH0.

3.5 pyroBoe nepeHanpsxeHue: [lepeHanpsKeHue, BO3HMKAWLWEE B CETU NPU HEYCTONYMBOM (nepe-
MEKatLeMCsl) TOpeHN OyTW B MECTE MOBPEXOEHMWS.

3.6 nepemexarowasica gyra: [lyra, uMeroLlan HeyCTOWYYVBLIN XapaKTep ropeHns, ConpoBoXaarLwmncs
MHOTOKPaTHbLIMW 3aKUraHMeM W ralleHuem.

3.7 theppope3oHaHCHble ABNeHUA: [lepeHanpsiKeHUa W CBEPXTOKM B 0OOMOTKax W3MepUTenbHbIX
TpaHCcOpMaTOpPOB HanNpsbKeHUA, BO3HUKAKLLNE B pe3ynbTaTe HAChILEHWs] CTanyM U pe3oHaHca B CXeMe, CO-
Jepxallel eMKOCTb 3NeKkTpoobopyaoBaHUA CeTU U UHOYKTUBHOCTb HaMarHW4MBaHua TpaHcdopmaTtopa Ha-
NPSKEHUS.

3.8

cuUcTema c M30NMpoBaHHOMW HelTpanklo (isolated neutral system): Cuctema, B KOTOpOW HeNTpansHas
TOYKa He 3a3eMreHa NpeHaMepPEHHO, 3@ UCKIMIOYEHWEM 3a3eMNeHns Yepes bonbLIoe cCoNpoTUBNEHWE ANS
Luenewn 2aLlnThl U U3BMEPEHUS.

[FOCT P M3K 60050-195—2005, ctatea 195-04-07]

3.9

HanpshkeHWe Ha 3a3zeMnAKLEM YCTPOWCTBe: HanpspkeHvwe, BO3HMKaOWee Mexgy TOYKOoW BBOAa
TOKa B 3a3eMnuTeslb U 30HOW HYNeBoro noTeHunana.
[FOCT P 57190—2016, cTatba 01-13-28]

3.10

HanpsXXeHWe OTHOCUTENbHO 3eMIu NMpU 3aMblKaHUK Ha 3emnio (voltage to earth during an earth
fault): HanpsbkeHne mexgy paccmaTpuBaeMoi TOYKOM M OTHOCUTENbHOW 3eMSel ANs JaHHOro MecTa 3aMbl-
KaHWs Ha 3eMI0 U OaHHOro 3Ha4YeHWs TOKa 3aMbIKaHUSA Ha 3eMNH0.

[FTOCT 12.1.009—2017, cTtatbsa 2.2.24]
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3N

TOK 3aMbIKaHUA Ha 3eMnio: ToK, NPOXoadALLUIA Yepes MeCcTO 3aMblKaHWA Ha 3eMIio.
[FOCT 12.1.009—2017, ctaTtba 2.2.23]

3.12

TOK yTeuku (B ycTaHoBKe) [leakage current (in an installation)]: 3nekTpuyeckunin ToK, MpoTeKaoLMiA Ha
3eMITI0 MW Ha CTOPOHHKE NPOBOASALLME YACTW B ANEKTPUYECKON LENW NPpyu OTCYTCTBAWN NOBPEXOEHWUNA.
[FOCT IEC 60519-1—2011, nyHkT 3.2.14]

3.13

CBepXTOoK (over-current): QnNekTpUYECcKWin TOK, MPEBLILLAKLLWA HOMUHAMNbHBIA TOK.
[FOCT IEC 60050-441—2015, ctaTbsa 441-11-06]

3.14 HanpaBneHHas TOKOBad 3alWuTa oT 0ﬂHO¢|a3HbIX 3aMblKaHUMA Ha 3eMnio: 38LLWIT8, pearnpy-
loWanA Ha TOK U HanpaXeHue Hy]'IEBOI?I nocrnenoBaTernbHOCTH, a Takxe SJ'IBKTpVI‘-IeCKI/I]ﬁ yron mexay HuMMn. 3a-
WW1Ta Nnogknw4aeTca K Cbl/l]'lepy TOKOB U CDI/‘IJ'Ipry Hanps»xeHna HyJ'IEBOI:’I nocnegoBaTernbHOCTA.

3.15

aBTOMaTMuecKoe OTKM4YeHUe nuTaHusa (automatic disconnection of supply): OTknoYeHne ogHOTO
UMW HECKONbKWX NUHEeRHbIX NMPOBOAHWMKOB B pesynbTaTe aBTOMaTWdeckoro cpabaTbiBaHWs 3allMTHOTO
YyCTPOWCTBA B Cly4Yae NoBpeXaeHus.

[FTOCT P M3K 60050-195—2005, ctatbs 195-04-10]

3.16

nonMMmepHasa M3onAaAuna: M3onsauwmsa, coctodawas ms I'IOJ'II/IME‘DHOFI KOMMO3WnUnn.

MpumevaHue — lNonuMepHyo M3oNAUMIO NepepabaTbiBalOT METOOOM 3KCTpy3uu. NonumepHasa M3onauus
OblBaeT TEPMONNACTUYHOW UMK clmnToi. Hambonee pacnpocTpaHeHHbIMW MOMMMEPHBLIMU M30NALMAMU ABMNSOTCA:
pesuHoBas M30NAUMA, NnacTMaccoBas W30MAUMs, TEpMONMacTU4Has 3nacTM4Has WM3oMAuMs (TepMo3nacTonnacT),
TEPMOpEaKTUBHAA U3ONALMA.

[FTOCT 15845-2024, ctaten 80]

3.17

COMpoTUBIEHUe yTe4ku (conpoTuBneHue 3asemneHums) [leakage resistance (resistance to earth)]:
ConpoTuBneHue, BolpaxeHHoe B oMax, Mexay 3NeKTPoAOM B KOHTAKTe C MOBEPXHOCTLIO, HA KOTOPOW BefeT-
CAl M3MEepPeHWe, 1 3eMnen.

[TOCT 31610.32-1—2015/IEC/TS 60079-32-1:2013, nyHKT 3.17]

3.18

CKBaxuHa: BepTukanbHas, pexxe HakITOHHas ropHas BblpaﬁOTKa UMINMMHOPWUYECKOro cevyeHund, anameTp
KOTOPOM HAMHOTO MEHbLLE ee FJ'IY6I/IHbI, npoBefeHHasa B rOpHOW NOpoae UM Nosie3HOM UCKONaeMOoM C 3e MHOKW
NOBEPXHOCTU U U3 NOO3EMHbIX BblpaGOTOK nog nwobbim YrnomM HaknoHa K ropu30oHTY MeXaHU4YeCKUMKN UK
He MexaHu4ecknmum cnocobamu 6yp8HMH B pa3BeOuHbIX M 3KCNNyaTauOHHBLIX Lenax.

MpumevyaHne — CkBaxunHa obbi4HO BbiBaeT anameTpom Gonee 75 MM npu rmybuHe 0o 5 m Uiy nodoro
auameTtpa npu rnybuHe 6onee 5 m.

[TOCT P 57719—2017, ctatbsa 31]

4 CokpaweHus

B HacTosilem cTaHgapTe NpUMEeHeHbI criedyiolmMe cokpalleHus:
ABP — aBTOMaTU4ecKkuin BBOL pe3epsa;

BPY — pexum «bnokMpoBOYHOIO pene yTeukny;

N3N — nuHMsa anekTponepeaayu;

KPY — komnnektHoe pacnpegenuTensHoe YCTPOWUCTBO;

KT — komnnekcHasa TpaHcopMmaTopHada NnogcTaHuus;
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033 — ogHohasHoe 3aMblKaHne Ha 3eMIio;

MBX — nonuBvHUNXNopua;

MM — rnaBHas NOBEpPXHOCTHAaA NoACTaHUMUS;

MY — nepegBwxkHas y4acTkoBas NOHU3UTENbHAA NOACTAHUMUS;
PN — pacnpegenuTensHbIA MYHKT y4acTKa;

PI1IM — pacnpepenuTensHas Nnoa3emMHas NogcTaHUmns;

UMM — yeHTpaneHas nogzemMHas nogcTaHuus;

OMNP — aTuneHnponuneHoBas pes3uHa.

5 TpeboBaHuAa 6e3onacHOCTH

5.1 O6wue nonoxeHunA

5.1.1 Ans noa3eMHbIx 3MeKTPOYCTaHOBOK LWAXT AOMKHO MCNOMNb30BaTbhCA pPyaHUYHOE anekTpoobopyno-
BaHue.

B cnyyae noTeHunanbHo B3pbIBOONACHOWM CPEAbI M3-3a HANWYNA PYOHUHHOTO rasa U/Mnu YyronbHON Nbinv
B YTONbHbIX LWAXTax Uy pyrov B3pbIBOONACHOW Cpeabl B NOA3EMHbIX pyOHMKaX anekTpoobopyaoBaHMe OOMxK-
HO ObITb BbINOMTHEHO B COOTBETCTBUM C [6].

5.1.2 3nekTtpoobopynoBaHue C ypOBHeEM B3pbiBo3awuThl obopynosaHua Mb (PB) no TOCT 31610.0
AOIMKHO BbITb CMOHTMPOBAHO TakuM 06pa3oMm, UTOObI ero MOXHO BbINo 06eCTOUNTb, eCNKM KOHUEHTPaLUKns pya-
HWYHOrO ra3a B BO34yXe NPeBbICUT MakcUManbHble 3HaveHne cornacHo [1]. ObectounBaHue He TpebyeTca ans
nckpobesonacHbIX CUCTEM C YPOBHEM B3pbiBo3alLuTel obopynosaHua Ma (PO).

5.1.3 B nogszeMHbIx BbipaboTKkax ¢ NoTeHUManbHO B3pbIBOONACHOW Cpefoi ANA npenoTBpalleHus onac-
HbIX 3MEeKTPOCTATUYECKWMX Pa3psALOB OTKPbITHIE MPOBOASLLME YacTy anekTpoobopyaoBaHus AOMxHbl BObITh
aneKTpocTaTUYecKn CBfA3aHbl C 3emnen Takum obpasom, 4Tobbl cOMpOTMBAEHKWe yTeukn Obino He Gonblue
108 Om unw He Gonblie 108 Om, ecn eMKOCTb MeHblue unu pasHa 100 nd (cm. [8]).

MNoBEepPXHOCTHOE 3NEKTPUYECKOE COMPOTUBIIEHME HAPYKHOW 0B0NOYKM UMK 3aLMTHOTO LWnaHra kabenen
6(10) kB cTaunoHapHoi npoknagku cornacHo NOCT P 58342 nomkHO ObITh:

- He Gonee 109 OM — npu OTHOCUTENLHON BRAXHOCTY (50 + 5) %:;

- He Bonee 10" OmM — npu oTHocKTeNbHOI BRaxHocTh (30 + 5) %.

5.1.4 ConpoTvBneHWe M30NALMK CUINOBLIX Kabenei B NOA3EMHbIX BeipaboTkax 6&3 NoAKMHOYEHHbIX MO-
TpebuTtenei omKHO BbiTb TakMM, YTOOLI HA kaxable 1000 M AnNuHbI kKabens akTMBHAs COCTABMAOLWLASA TOKA
YyTe4KM Kak4oro kabens npu HOMMHaNbLHOM HanpsiKeHWW cocTaensna He Gonee 1 MA (cm. [8]). B atom cniyyae
conpoTuBneHue nsonauum R, OM, 4OMKHO ObITh!

1000-U
R> 1000V, (1)

roe U — HanpsikeHwe, B;

L — anuHa kabens, K.

B cnyyae, ecnu npoTsxkeHHOCTL Kabensa He npeBbillaeT 1 KM, NCNONb3yeTcs 3Ha4YeHne CoNpoTUBMNEHMUS
M30n5AUUKn, paccymMTaHHoe aAna kabens gnuHon 1 kM.

B ceTax ¢ M3onupoBaHHOW HEWTPanbio CONMPOTUBMNEHWE U30MALWMM BCEA CUCTEMBI, BKIOYAA MOAKMHYEH-
Hble Harpysku, AOMKHO BbITh He Hke 50 Om Ha 1 B HOMUHanbHOro HanpsxeHus (cm. [8]).

5.2 Cxema aneKTpocHab6XeHWUA NoA3eMHbIX BblpaboTok WaxT HanpsxeHuem 6(10) kB

5.2.1 Cxemoi anekTpocHabXeHUsA Noa3eMHbIX 3MEKTPONPUEMHMWKOB LUAXT OOIMKHO NPpeaycMaTpuBaThes
o6ocobrneHHOE OT CeTH NOBEPXHOCTU NUTAHME UX NMpu HanpskeHun 6(10) kB ¢ npuMeHeHWeM ONs 3TOW Lenu
cneunanbHbIX TPEXOOMOTOYHbIX, ABYXOOMOTOYHbLIX TPaHCOPMATOPOB C paclienyieHHon 06MOTKOM K pas-
enuteneHbix [7].

He pgonyckaeTtcs NpUcoefVHEHUE K CeKUWW, NUTalolWen noa3eMHble 3MeKTPONpPUeMHUKKU, BO3OYLIHbIX
TIMHUKA, a TaKKe NUHUIA rOpoacKux ceten [9].

lMuTaHWe 3NeKTpoLBUraTenen rMaBHbIX BOOAOOTMAMBHLIX YCTAHOBOK MowHocTeio 1250 kBT u Gonee go-
NycKaeTcA OCYLLECTBNATb OT CEKUMKM WWMH NOACTaHUMK noBepxHocTu [6], [7]. MNpyn 9TOM MOLLHOCTL KOPOTKOIO
3aMbIKaHUA B NOA3EMHON CETH WaXThl OrpaHUYNBAETCA BEMWUYNHOM, COOTBETCTBYHOLLEN HOMUHAMNBHBLIM Xapak-

4
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TEPUCTUKAM YCTAaHOBIIEHHOIO B LIaxTe 3MNeKkTpoobopynoBaHusa 1 cedeHuo kabenewn, HO He OOIKHa MpeBbl-
wate 100 MBA [2].

[ina BblpaBHWBaHWA Harpy3ok TpaHCGOPMAaTOpPOB C pacllenneHHbIM1U 0OMOTKaMK OOMycKaeTcs npuco-
e[VWHEeHWe 3HEProeMKUX 3NEKTPONPUEMHUKOR, HAXOOALLNXCA HA NOBEPXHOCTA M MOMy4YaoLnX NMTaHue no Ka-
BenbHbIM NUHUAM, K cBOpHbLIM LUMHAM 060CcOBNeHHOW NoA3eMHOR Harpy3aku [9].

5.2.2 TwuTaHue Bcex NOA3EMHbIX 3MEeKTPONPUEMHUKOB LUIAXT AOMMKHO OCYLLECTBNATLCA, KaKk NpaBuno,
yepes UMM, nubo BbicokoBonsTHble PM 6-10 kB. JonyckaeTtca npy TEXHWKO-3KOHOMWYECKOM O0OOCHOBaHMM
NUTaHWe 3MeKTPONPUEMHWKOB YYaCTKOB OYUCTHLIX M MOATOTOBUTENBHLIX paboT HeNnocpeCcTBEHHO C MOBEpX-
HOCTW Yepe3 BpeMEHHbLIE CKBaXUHbI NMPU OTCYTCTBUK B NpeAenax oTpabaTbiBaeMoro WaxTHOro NoMs NaxoTHbIX
3emenb. IT0 TpeboBaHWe He pacnpoCTPaHAETCs Ha CTALlMOHaPHbLIE SHEePreTMHeCKUe CKBaXKWHbLI, UCNOSb3ye-
Mble ana nutadusa UMM ropnaoHTa, Kpbina mnu waxrtel B uenom [7].

5.2.3 Mutanue UMM n PN, kK koTopoMy NOAKNIOYEHbLI ANEKTPONPUEMHNKN KaTeropun 1 n 2 no Hagex-
HOCTW 3NeKkTpocHabxeHus, crieqyeT nNpegycMaTpuBaTh HE MEHEE YeM Mo OBYM KabenbHbIM NUHUAM OT OBYX
HE3aBUCUMMbIX MCTOYHUKOB. [puy BbIXOAE U3 CTPOS OOHOW U3 NUTaKLWMX MUHWIA ocTaBlIMecs B paboTe OOMKHbI
obecnednte nutanre 100 % Harpysku Bcex 3MeKTPONpUEMHUKOB C y4ETOM AONYyCTUMON neperpyskun [7]. Jo-
MycKaeTCH Ha Nepuoj BOCCTAHOBMNEHWA NMUTaHWUS OTKMHYEHWEe 3MNeKTPONpUeMHUMKOB KaTeropum 3, npu aToM
BPeEMS OTKIHYEHUS HE OOMKHO MpeBbillaTh AOMYCTUMOE BPEMS MO KPUTEPUAM TEXHOIMOMMYECKUX OrpaHuye-
HWI (BO3MOXXHOE BpeMSs MPOCTOS MO YCIOBWK TOPHOrO AaBMeHUsa U T. M.).

5.2.4 Tlpu NpoekTUpOBaHUU Pa3BETBIEHHbIX CXEM MUTAHUS MOA3EMHbLIX 3MEKTPOYCTaHOBOK, pacnono-
EHHbIX Ha HECKOSbKUX y4acTKax (B Npegenax OgHON NaHenn unm ataxa), PeKOMeHAYETCH NPUMEHSITb CXEMY
¢ ogHum PN 6(10) kB.

5.2.5 B nogzemHbix BeipaboTkax cnenyeT NpedycMaTpuBaTth, Kak NpaBuno, pasnensHyo paboTty cuno-
BbIX TPaHchopMaTopoB.

5.2.6 UMM cnegyer npoekTupoBaTh C ABYyMSA BBOAAMW U OOHWUM pacnpegenuTenbHbiM YCTPOWCTBOM
6(10) kB, coctosawmm 13 oByx cekumnin WwvH. MNpu konnyecTtee Beogoe B LIMM yeTbipe 1 Gonee npegycmatpu-
BaloT ABa M Bonee camocTosiTenbHbix PY 6(10) kB (kaxgoe PY Ha gBa BeBoga). Kaxkgas BBogHasi kabenbHas
MUHUS MOXET COCTOAThL U3 ABYX Kabenem, ecnv Ux NpucoeguHeHne NpenycMoTpeHo KOHCTpyKumen KPY.

5.2.7 TpucoeauHeHve nuTatowmx kabenen k PY 6(10) kB LUII npegycmaTpuBakT TONBKO Yepes BBO-
aHoe KPY. CoeguHenue cekumin PY 6(10) kB mexay cobow ocylecTBnsAT Yepes cekymoHHoe KPY.

5.2.8 Kaxpas cekums UMM gomkHa umeTb He meHee opgHoro pesepsHoro KPY, nonHocTbio obopyno-
BAHHOIO M NpUCOeAUHEHHOro K WwiuHam 6(10) kB, n He MeHee ofHOro cBoboAHOrO MecTa Ana yctaHoBku KPY
B JanbHenLwwemMm.

5.2.9 lNogBop 3NeKTPO3HEPruM K CKBaXMHAM MOXET OCYLUeCTBNATLCS MO BO3OYLWHbLIM U KabenbHbIM
N3an 6(10) kB, a Tawke no sozaywHbiM J13M 35-110 kB.

5.2.10 Mpwn nepepadve anNeKTPoO3Heprun HanpsxeHvem fo 1,2 kB yepes BpemeHHyw ckBauHy KTI
JOMKHA yCTaHaBNUBATLCA HEMOCPEACTBEHHO Nepef YCTEEM CKBAKUHDI.

Ha oTxopsaulein B CKBaXWHy CETU OOMMKeH ObITh YCTAHOBRMNEH aBTOMAaTUYECKUIA BLIKITOYATENbL C 3aLLMTON
OT YTEYKM TOKA Ha 3eMMNi0. [lonyckaeTcs ycTaHOBKA aBTOMATUYECKOro BLIKMNIOYATENS C 3aLLMTON OT YyTEUKN TOKa
Ha 3eMI0 Mo, CKBaXKUHOW npy cobnoaeHun Tpebosanuni [1].

5.2.11 TNpoekTupoBaHWe y CKBaMMWH OTKPbITLIX Ma4YTOBLIX MOACTAHUWIA HEe AoMnycKaeTcs.

5.2.12 lNepepnava anekTpo3aHepruu HanpsxeHneM 6(10) kB uepea ckBaxkunHy gonyckaetca npu cobnwoge-
HUK TpeboBaHWUIA, N3NOXEHHbIX B 5.2.1.

5.2.13 lMNpwn noaBoae 3NEKTPOIHEPrMM K ckBakuHe Bo3gywHoin N3N 35-110 kB cnenyet npegycmaTtpu-
BaTb Ha MOBEPXHOCTU (HENOCPEACTBEHHO OKOMO YCThsA CKBaXMHbI) ycTaHoBky KT 35(110)/6(10) kB.

5.2.14 B opHOI CKBaXMHe crefyeT npeaycMaTpyBaTh, Kak npaBuno, NpoknagKy ogHoro cunoeoro 6po-
HUPOBAHHOTO Kabensa ¢ KOHTPOMbHLIMM Xunamu. [lonyckaeTcs Npoknaaka B OAHOW CKBaXKUHE CUITOBOrO U KOH-
TPONbHOrO BPOHMPOBAHHBLIX Kabenen ¢ KpenneHneM Kaxaoro U3 HUX K oTAeNbHOMY TPOCY.

[nsi MTaHNA TEXHONOMMYeCKM CBA3AaHHbIX 3NeKTPonpueMHUKoB |l kKaTeropun no HageXHoCTH 3MeKTpo-
cHabXXeHWs1 oNyCcKaeTcs NpoKNaaka B OOHOW CKBaXKWMHE ABYX CUMNOBLIX BpoHUPOBaHHbIX Kabenei ¢ KOHTPOb-
HbIMU Xunamu. MNpu aToM Kaxablid Kabenb gomKkeH ObiTb MPUKPEnneH K OTAeNbHOMY TPOoCy OMAaMEeTPOM He
meHee 10 Mm.

5.2.15 TNpoknagbiBaemblil MO CKBaXUHe Kabenb fomkeH ObiTb HAAEXHO MPUKPEnneH K Tpocy no BCel
€ro AiMHe C NMOMOLUBI0 XXMMKOB M3 MATKOW MPOBONOKA. PaccTosiHMe mexay mMectamu KpenneHws kabens K
TPpOCY He OOMMKHO MpesBbllaTh 2,5 M.

5.2.16 Ha noBepxHOCTW criegyeT NnpedycMaTpyMBaTh HAOEXHOe KpenneHue Tpoca 1 kabens, ucknwyao-
Lee nepegady MeXaHWYeCKUX YCUINUIA Ha anekTpoobopynoBaHue.
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5.2.17 YyacTok kabens, NponoXeHHbIN Ha NOBEPXHOCTU MEeXAY WCTOYHMKOM NMUTaHUA W YCTbEM CKBaM-
Hbl, JOMKeH ObITb orpaxaeH. [JomkHbl BbITh NPeaycMOTpeHbl MEPONPUATUA, UCKIKYaoLW e BelOpoc kabensa
W3 CKBaXXUHbI B BLIpabOTKY B cny4dae ero obpkIiea.

5.2.18 Ecnu anekTpuyeckas ceTb ydacTka obocobrieHa OT ocTanbHOW CETU LaxThl, U 3a3eMNSA0LLYH
CETb Hemnb3s 00beAUHUTL C ODLLELIaxXxTHOW CeThH, TO He0DBXOOMMO BbIMOMHWUTL YCTPOWNCTBO 3a3eMMUTENs Ha
noBepxHocTW. [pn 3TOM B Ka4ecTBe rMaBHOro 3a3eMnuMTens MoXeT ObiTh Mcnonb3oBaHa obcagHas MeTannu-
yeckas Tpyba, ecnv ee CONpoOTMBIEHNE PACcTEKAHUIO TOKa He npeBbiaeT 2 Om.

5.3 3awmTa WaxTHbIX ANeKTPOoyCTaHOBOK OT oaHocpasHbIX 3aMbIKaHUX Ha 3eMNK

5.3.1 Bce oTxogsime NMHUKW anekTpocHabkeHusa HanpsekeHwem 6(10) kB, nutarowme LM n PN wax-
Thl, AOMKHBI BbITh OCHaLleHbl YCTPONCTBAMM peneiHon 3aluTel 0T MexaydazHbiX KOPOTKUX 3aMblKaHUA U
033, JeACTBYOWMMIN HA OTKMHYEHWe.

5.3.2 CenektuBHas 3awmrte ot O33 gomkHa BbINOMHATLCA ABYXCTYNeH4YaTon. [epBasi cTyneHb 3allmThl
OOMKHa ycTaHaBNMBaTbCA B A4eiikax pacnpegenuteneHelx ycTponcTs Ha LMM v PMM, nuTarowmx WwaxTHele
anekTpoycTtaHoBku 6(10) kB, n BoinonHATLCA 6e3 Bbiaepxkn BpeMeHu. BTopasa cTyneHb 3alyuThl, ycTaHaBnu-
Baemas Ha wuHax 6(10) kB MMM waxTbl, 4oMmKHa MMeTb BblAEpPXKY BpemeHu He bonee 0,7 c.

5.3.3 O6Lee BpemMs OTKNIOYEHWUS MOBPEXOEHHOro NPUCOEAVHEHUs NepBoi cTyneHn 3awmTel oT 033
OomkHo 6biTh He Bonee 0,1 ¢, BTOpoW cTyneHu 3awuTsl — He Bonee 0,6 c.

5.3.4 3awmty ot O33 nepBoil 1 BTOPOW cTyneHu Ans obecneyeHns CeNeKTUBHOCTHM PEKOMEHOYeTCs
BbINOMHATL HanpaeneHHo (kogbel ANSI 67N 1 32P cornacHo [10]). ins aToro cnegyeT NpUMeHATE MUKPOMNpOo-
LEeCcCopHble 3alUTbl, NCMOMb3YLWKWe pasfuyHbie anropuTMel AeNCTBUS HA OCHOBE HEeNpepbIBHOM KOHTPONA
HanpsXXeHWa 1 Toka HyrneBoW MoclefoBaTeNnbHOCTW C LEMNbi BhIABMEHWS W onpefeneHus noBpeXxaeHHoro
duaepa Kak npy yCTOMYMBbLIX (MeTannuyecknx), Tak U Npu NepemMearoLMxca AyroBbix 3aMbIKaHUSX.

5.4 PeXuMm 3a3eMrneHnUs HeWTpanu 3NeKTPUUYECKOW CeTH WaxThl

5.4.1 [ng aneKkTpocHabXeHNs LWaxTHbIX 3MEKTPOYCTAHOBOK MCMOMb3YIOT CETU C M30MNMPOBAHHOM WK
3a3eMINeHHON Yepes pe3ncTop HenTpankl TpaHcdopmaTtopoB [1]. C uenblo NOBbILWEHUA CENEeKTUBHOCTU U
Ha[eXHOCTU OeNCTBUA PENENHON 3alUnThl OT 3aMblKaHUA Ha 3eMI0, a TaKkkKe AN CHUXEHUS YPOBHSA NepeHa-
NPSXEHWA NPy OYroBbIX 3aMbIKaHUAX HA 3EMMI0 PEKOMEHAYETCH BbINOMNHATL 3a3eMIeHe HeERTpanu anekTpu-
4YecKoW ceTn Yepes pesncTop, obecnedymeatowmin co3gaHne QONONHUTENBLHOMO akTUBHOMO TOKa 3aMblKaHUA Ha
3eMIH.

5.4.2 BenuyuHy cCONpoTUBNEHUS, CO30a0LLEr0 AONOMHUTENBHbBIA aKTUBHbIN TOK 3aMbIKAHWA Ha 3EeMII0,
cnegyeT BbibupaTh Ha OCHOBE BhLIMOMHEHWA CNEeayHLWNX YCIOBUNA:

a) cenekTMBHOE OTKMtoYeHne npucoegnHeHusa ¢ O33 nyTem NpUMEHEHMS Kak MPOCTbIX TOKOBbIX 3aluT
OT 3amblkaHuin Ha 3emnio (kog ANSI 51G), Tak 1 Bonee cnoXHbIX HanpaBneHHbIX 3alUT MO TOKY HYNeBOW no-
cnepoBaTenbHocTH (Kog ANSI 67N) unu akTMBHOM MOLLLHOCTWM HYMEBOW NMOCNEA0BaTeNbHOCTH («BaTTMETpUYe-
ckuey, kog ANSI 32);

6) HanpskeHve Ha 3a3eMnsLLeM YCTPOWCTBE NpW NpoTekaHun nonHoro Toka O33 waxTHoM anekTpu-
4ECKOW CeTU C Yy4ETOM €MKOCTHOW W aKTMBHOW COCTaBNSALWNX 3a BpeMsa oTknwyveHus fo 0,7 ¢ He JOMKHO
npesbiwate 100 B (cm. FOCT P 12.1.038, [11]).

5.4.3 lNpw oTKase 3aWMWT MO OTKMKYEHUIO NMOBPEXKAEHHOIO NPUCOEOMHEHUS OOMKHO ObiTh BbIMNOMHEHO
pesepBHOe geictere 3aWnT oT O33 No OTKMYEHWIO CeKLMK (BBOOA), K KOTOPOW NPUCOEANHEHO NMOBPEXAEH-
HOE NMPUCOEAMHEHNE, C Lienblo 3alinTbl HU3KOOMHOMO pPe3anucTopa OT TEPMWUYECKOro NOBPEeX4eHua M NpegoT-
BpaweHus paboTtel cetn B pexime O33 ¢ bonbw M TOKOM noBpexgeHus. Npu aTom gomkeH ObiTh BbIMONHEH
3anpeT ABP. MNMpu O33 HenocpeacTBEHHO Ha CEKLUM LLWH, K KOTOPOW NOAKMIYEH HU3KOOMHbLIA pe3ncTop, 3a-
LMTa OOMKHA OTKMKYaTk cekuumio (Beog) ¢ 3anpetom ABP [12].

5.5 TpeboBaHUA K CUNOBbLIM WAaXTHbLIM Kabenam

5.5.1 [ng cTtauMoHapHOM NPOKNaaku anekTpocHabxeHnsa B NOA3EMHbIX BbIpaboTKax LWAaXT UCMNOMb3yHT-
CSl CUIOBLIE U KOHTPONbHbIE kabenu ¢ nonuMepHon nlonauuein ua NBX nnacTukara, CLUMTOro NonnatuneHa u
3MP 1 ¢ obonoykamu, He pacnpocTpaHaWwmMu ropeHue [1].

OcHOBHbIE *UNbl 3TUX Kabenen OomkHbl ObiTb SKPAHUPOBAHHLIMKW ANA 3ddEeKTUBHOrO AeACTBUA 3a-
wuThl oT O33. Cunoeble Kabenu, nogkniyaemMble K B3pbiBobesonacHbIM 06onodkam, ¢ Lensio obecneyeHus
NPoOAONbHOW FepMETUYHOCTU U YCTOMYMBOCTU MPU yOAPHOW Harpyske OOMKHbI UMETb XWMbl, CKPYYeHHbIe BO-
Kpyr NpounupoBaHHOro CepaeyYyHuKa, U3 nonumepHoro martepuana unu peauHsl (cm. FTOCT P 58342). nga
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Mcnonb3oBaHUs AaHHbIX Kabenen B uenu obliero 3aseMnsAwLEero ycTpONCTBaA WaXThl OHU OOMKHbI UMETb
3a3eMIIAIOLLYIO XKUY, a TaKkKe U30NMPOBaHHYK BCMOMOraTenbHY MUY A8 KOHTPOMSA Lenu 3azemMreHus u
3ANEeKTPUYECKON BIOKMPOBKMN.

[JonyckaeTca npucoeduHeEHWE CTALWMOHAPHO YCTAHOBMNEHHOMO 3nekTpoobopyaoBaHusa rubkumMmu kabens-
MU, BbIMonHeHHbIMU no FTOCT 31945, npu ycnoBun Hanu4ns COOTBETCTBYHOLLMX BBOOHLIX YCTPOWCTB.

5.5.2 B cooteBeTcTBUM C [2], [3] npucoegMHEHWE NepeaBMKHbIX 3a00MHbIX MaLLWUH U MeXaHW3MOB K KOM-
MYTauUWOHHbLIM annaparam OCYLLECTBMAETCS WaXTHEIMU TMBKMMI 3KpaHUpPOBaHHbIMK Kabensmu, He pacnpo-
CTPaHSALNMKW FTOPeHuMe.

Mpw NpuMeHeHUU cunoBbIX rMBKkMX Kabenen B NoA3eMHbIX BbIpaboTKax WaxT U pyaHWKOB, ONACHbLIX Mo
rasy v nbinv, B cnydae Ux NOBPEXOEHWUS B Mpouecce 3KCNnyaTauun OOMKHO obecrnedynBaThCs onepexato-
LLlee OTKMKYEHUE (CHATWE HaNPSKEHWS) O BO3HUKHOBEHUSA ONACHOCTU MOSIBNEHUS OTKPLITOrO UCKPEHUS, UC-
Knio4yas TeM cambliM BO3HWKHOBEHWE WCTOYHMKA OTKPbLITOrO WCKPEHWs BO B3pbiBoonacHow cpefe. [Mpoeepky
OonepeXxaroLLlero oTKMOHMeHUA CNeayeT NpoBoAMTbL No MeTogam, npueegeHHsiM B FOCT P 58718, roe kabenb
npwv pasnaenvBaHUM KNWHOM JOMm¥keH obecnedynTs AeNCTBME 3MEeKTPUYEeCKOon 3alUThl Ha OTKMIOYEeHWe 00 BO3-
HWKHOBEHWSI OMACHOM0 OTKPLITOIO NCKpeHus.

C uenbk ycuneHusa MexaHM4ecKkon NpoYHOCTM U obecnevyeHns onepexarllero OTKNIYEHUS B LUAXTHBIX
rmbkmnx Kabensax, MCNonb3yeMbIX ANA NMUTaHUA NePeaBMKHbIX MALUUH M MEXaHW3MOB, PEKOMEHAYHTCA crneay-
oL ME KOHCTPYKTUBHbIE OCOBEHHOCTH:

- Hanuyne B 0bOnoYKe YNPOYHALWErO 3MIeMEHTa M3 CUHTETUYECKUX HUTEW WK CTanbHbIX U MEOHbIX
NpPOBOIOK;

- Hanuuue B LieHTpe kabens onopHOro aneMeHTa B BMAe rMOKOro npounupoBaHHOIO cepaeyHuka us
3MEeKTPONpoBOOSALLENO 3M1aCTOMEPHOIO Marepuana;

- BbIMOMHEHWEe BHYTPeHHen 0DoNoYKM 13 3MeKTPOoNPOBOASLLEro aNacTOMepHoOro Matepuana.

5.5.3 B BoipaboTtkax ¢ yrnom HakrnoHa 20° n Bonee Heobxoaumo npegycmMaTpvMBaTth Mepbl, MCKIYal-
lLWe BO3MOXKHOCTb CronsaHua kabensa oT cobcTBeHHOro Beca. [poknaaka kabenen Yepes nepemMblyky BeH-
TUNALMOHHBIX U MPOTUBOMOXAaPHLIX OBEper, a Takke BBOObl kabGener W BbIBOAbLI MX U3 KaMep LOIKHbI OCY-
LLeCTBNATLCA ANA Kaxaoro kabensa B otgensHoi Tpybe (MeTannMyYeckon, NnacTtMaccoBoi, BETOHHOM U T. Nn.).
OTteepcTna Tpyb € NPONOXEeHHbIMU B HUX Kabensamu OOMmKHbI BbITh YNNOTHEHbI IMWHOM.

B ropu3oHTanbHbIX U HAKMOHHLIX BbIpabOTKax C yrmoMm HaknoHa 0o 45° ¢ MeTannuyeckon Kpemnbio U
[EPEeBAHHON 3aTAKKOA UMW C JepeBAHHOM Kpenbio kabenu OoMmKHbl NOABELIUBATLCA He XecTko. XXecTkoe
kpenneHue kabenei gonyckaetcs B BbipaboTkax ¢ OETOHHOW, MEeTanmMyYeckon ¢ xene3obeToHHON 3aTsHKKON
Kpenblo, a Takke B BoipaboTkax, NpoBeaeHHbIX B YCTOWYMBLIX, HE TpebyoLlnxX KpenneHwst nopogax.

B BruipaboTkax ¢ yrnom HaknoHa bonee 45° nogeecka kabensi 4OMKHA MPOU3BOAUTLCS C MOMOLLBH XO-
MYTOB, CKOD MnK UHBIX Npucnocobnennin, pasrpyxatrwmnx kabens oT gencteusa cobeTeeHHoro Beca. Kpenne-
Hue kabens QOMKHO UCKMNOYaTh BO3MOXHOCTL NOBPEXOEHUA 3aLMTHON obonoyku kabens.

5.5.4 PemoOHT waxTHbIX Kabenen cnegyeT npousBoguTe B cooTBeTcTBuM ¢ FTOCT P 58717 Ha ocHoBe mc-
NOMb30BaHWA CaMOBYMKaHM3UPYIOLLMXCS NeHT, TPYOOK XOMO4HOM ycagKu 1 3anMBHBIX KOMNAyHAOB C BbICOKOMN
agresvei K mobbiM COBpeMeHHbIM Tunam oborodek kabenei, Yero He Bcerga yaaeTcsa 4OCTMYb NOCPEACTBOM
TpaguUMOHHOW ByrnKaHusauuu. Kpome aToro, OTCYTCTBME WCTOYHWKOB BbICOKOW Temnepartypbl Npu OaHHbIX
TexHonorusax nossonsietT 6esonacHo M ahdekTMBHO NpoOBOANTL PEMOHT Kabenein HenocpeaCTBEHHO B MoA-
38MHbIX BbipaboTkax LaxT.

5.6 Tpe6oBaHMA K 3NEeKTPUYECKUM 3alUTaM KabenbHbIX MMHUM

5.6.1 KPY, oT koTtopbix K MY oTXxooAT OpOHMPOBaHHbIE 3KPaHWPOBaHHbIE Kabenu HanpsKeHWem
6(10) kB, momkHbl BbITs 0BOPYAOBAHKI:

- CenekTWUBHOW HanpaBneHHon 3awmton ot O33;

- npegBapuTenbHbIM KOHTponem nzonsuuu (BPY) c onepatueHbiM HanpsikeHnem He meHee 300 B;

- 3allMTamMun OT CBEPXTOKOB W aCCUMETPUU;

- KOHTpOJieM HenpepbiBHOCTH 3a3eMSIsLWLen Xunbl kabens (pekomeHgaTensHo).

5.6.2 K ogHomy KPY nogkntodaerca Heckonbko [MYTIN, nuTawowmnx 3NeKTpo3Hepruen TeXHONorm4ecku
CBA3aHHble MalUWHBI ydacTka npu ycnoeun obecneveHuss HeobxooMMowm YyBCTBUTENBHOCTU MaKCUManbHON
TOKOBOW 3alumThl U pe3epBupoBaHma KPY genctsma makcumanbHOW TOKOBOW 3aliMTbl aBTOMATUYECKUX Bbl-
Knio4aTenen, yCTaHOBMNEHHbIX HA CTOPOHE HW3KOro HanpsbkeHWs NoACTaHLWK.

5.6.3 [OnA 3aluTbl rTMOKUX 3KpaAHNMPOBAHHbLIX kKabenei HanpskeHnem 1,14 1 3,3 kB, nuTarowmx komban-
Hbl M KOHBEMEPbI B O4YMCTHBIX U MOAFOTOBUTENBbHLIX 3a605X, MUKpONpoLEeccopHble Broku (Tepmutanst) MYMM
OOMKHBI 0becnevynBaTh:
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- 33Ty OT MeXdasHbIX KOPOTKMX 3aMbIKaHWIA (TOKOBAs OoTceqKa);

- 3alMTy OT Neperpy3ku (3aTaHyBLUMECH MYCKW, Neperpyska pabodyero MexaHusma);

- KOHTPOINb (MOHWTOPUWHI) CONPOTUBEHWUS U30NAUNN NPKU BKITKOYEHHOM HaNPSKEHWN;

- aBTOMaTMYECKOE OTKITHYEHME MUTAHUA NPU CHKEHUUW CONPOTUBNEHUS (MOBPEXOEHUN) N30NALUN;,

- ObICTPOOENACTBYIOLLYHO 3aLUUTY NpW NOBPEXAEHUN N30NSALUN U 3aMblkaHuK Ha 3emnio (033);

- BrOKMPOBKY OT BKIMHOYEHUSA HAMPSKEHWA NPU CHUKEHWW conpoTuBnenns nionsauuu (bPY);

- ANArHOCTUYECKOE BLICOKOBOMNBLTHOE TECTUPOBAHWE ONA YY4acTKoBbIX ceTel 3,3 kB.

5.6.3.1 KoHTponb COMPOTUBREHWS U30MNSLUWK NMPU BKITIOYEHHOM HaMpsKeHUW Ons SNekKTPUYEecKUX ce-
Ten HanpspkeHvem o 1200 B gomkeH ocyLlecTBNATLCA UCTOMHUKOM MOCTOAHHOIO W3MEPUTENLHOMO TOKa C
npeanodYTUTEenbHbIM 3Ha4YeHneM HanpsikeHus 100 B cornacHo TOCT 31612, [Ins yactoTHbIX NnpeobpasoBaTe-
nen n3MepeHUs HeoOXO04MMO NMPOU3BOAUTL ABYXMOMAPHbLIM HanpsxeHuem. ConpoTuereHusa cpabaTbiBaHus
YCTPOWCTB KOHTPONS MPWY CUMMETPUYHBLIX U aCUMMETPUYHBIX CHUXEHUAX CONPOTUBMNEHNS U30NALMKU NpUBeae-
Hbl B Tabnuue 1 B cootBeTcTBUKM ¢ TOCT 33968. MNpun Hanuyum BeicTpogencTByowen 3awntel oT O33 Bpems
cpabaTtbiBaHUA YCTPONCTBA KOHTPOMNA COMPOTUBINEHUSA U30oNAUMM OOMKHO cocTaendaTte He Bonee 1,5 ¢ (c va-
CTOTHbIMKW NpeobpaszosaTtensimu He 6onee 10 c).

Tabnuua 1 — ConpotueneHve cpabaTbiBaHWA YCTPONCTB KOHTPOMS M30Nsaummn
HomuHansHoe HanpsikeHne cetn, B ConpoTtueneHue cpabartbiBaHus, KOM
127 3.3
220 10,0
660 20,0
1140 30,0
3300 80,0

5.6.3.2 bbicTpogercTBytowaa 3awmra oT O33 MoxeT ObiTb BLIMOMHEHA MO TOKY WM HAMNPSXEHWo Hy-
neson nocnegosatenbHocTh. CobcTBEHHOE BpeMsa cpabaTtbiBaHWA yCTPOMCTBA 3aLUMTbl NPKY CONPOTUBMNEHUM
1 kOm un emkocTtn 1 Mk®/dasy npueeneHo B Tabnuue 2.

Tabnuua 2 — Bpemsa cpabaTbiBaHWs ObicTpodeicTBYOLW e 3awmTel oT O33

HomuHaneHoe HanpsixeHne ceti, B Bpewms cpabatbiBaHus, ¢

660 0.2
1140 0,12
3300 0.1
MMpumeuvyaHne — Bpemsa cpabaTbiBaHuWs 3awWwunTel Npyv Hanpskewuax Hwke 220 B ycraHaBnusaetcsa

3aBOAOM=-MN3roTOBUTENEM.

5.6.3.3 [dmarHocTtnyeckoe BbICOKOBONLTHOE TECTUPOBAHUE B YHACTKOBbIX CETAX YrOMbHbIX WAXT (pyaHKU-
KOB) HanpsikeHvem 3,3 kB npoBoguTCs Nocne KaKgoro aBTOMaTU{eCcKoro OTKMIYEeHUS 3alMTON OT TOKOB KO-
POTKOrO 3aMbIKaHUA 1 OT 3aMbIKaHWIA Ha 3eMI0 Ha NOBPEXAEHHOM (OTKIMHYEHHOM 3aLlLMTON) NPUCOeaNHEHNN
B cooTBeTcTBUKM ¢ [OCT 33968—2016 (nyHKT 4.2.3).

5.6.4 Brokun 3aWmT OOMKHBI MMETb YCTPOMCTBO A8 MPOBEPKM MX AEWCTBMS C Lenbio 0OHapyKeHUs BHY-
TPEHHWX NMOBPEXOEHUNA, KOTOPbIE MOTYT NMPUBECTU K HECBOEBPEMEHHOMY OTKITHOMEHWUIO UMK K HEOTKIHOYEHMWHD
MpWY KOPOTKOM 3aMbIKaHUM.

MukponpoueccopHble BriokM U CMCTEMBI 3aWUT AOIMKHBI obecnedynBarh:

- 3anncb PeXxMMOB NPOBEPKM N aBapuiiHbIX cpabaTbiBaHWiA annapaTta (opraHn3aums QyHKLUN «4ePHOT0
AWMKa»);

- CaMOKOHTPOMNb 3MeMEHTOB U CaMOAMarHOCTMPOBaHME COCTOSHMA CXEeMbl C MHAMKALWEN UCMPABHOMO
COCTOSHUS;

- MHTErpauuio B CUCTEMY aBTOMaTM3aLMK NpeanpuaTus (nepegadva AaHHbIX B peanbHOM BPEMEHM).
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MukpornpoueccopHble BrokM U CUCTEMbI 3alLMT, NO3BOMNSAIOLLME NPOBOAWTL CAMOANATHOCTUKY C aBTOMa-
TUYECKMM onpeaeneHnem ownbKN, OMKHbI NMPOBEPATLCA U HACTPauBaTLCA B COOTBETCTBUM C 3KCMMyaTauu-
OHHOW OOKYMEHTaUWeR N3roToBUTENS.

5.6.5 Mo ¢yHKUMoHanbHOW 6e30MacHOCTM MWUKPOMNPOLECCOPHbIe YCTPOWCTBA 3alUuUThl LOMKHbI YOOB-
NeTBOPSATEL ONpefeneHHbIM TpeboBaHUAM K HaOEXHOCTM B 3aBUCMMOCTU OT BO3MOXHOro obkema yiiepba u
MMeTb YpOBeHb NonHoTbl 6e3onacHocTh SIL 1 B cooteeTcTBUM ¢ TOCT P M3K 61508-1.

5.7 Tpe6oBaHUA K 3aLUMTHOMY 3a3eMMNeHNI0 kKabenbHbIX ceTen

5.7.1 MpuK npuMeHeHWn GPOHMPOBAHHbLIX CUNOBLIX Kabenei C 3a3eMNAKLWUMK XUnaMy o6LLYH CeTb
3a3eMMeHns co3aaloT NyTem NpUCcoeaWHEHUS 3a3eMMALLIMX KUI Kabenen K BHYTPEHHUM 333eMMSLLIMM 33-
XUMaMm anekTpooBopynoBaHWsa B COOTBETCTBUM C PUCYHKOM 1.

JonyckaeTcs npuMeHeHne kabene, xuna sazemMneHus KOTOPbIX BbIMONHEHa B BUAE ONNETKN U3 CTPEHT
Me[HbIX MPOBOINOK BOKPYT OCHOBHOW XWIbl, BBIMOMHAKLLEH (hyHKLUM MHOMBWAYANbLHOMO 3KpaHa, nubo B Buae
ONNEeTKN N3 CTPEHT CTarnbHbLIX U MeAHbIX MPOBONOK BOKPYT BCEX OCHOBHLIX WM, KaXXAasA M3 KOTOPLIX UMEEeT He-
NpepbIBHbIA UHOUBUAYAMbLHLIN 3KPaH U3 ANEeKTPONPOBOAsLIEN Pe3UHBI.

3azeMnaoLWwyo Xuny ¢ 06emx CTOPoH NPUCOEANHAT K BHYTPEHHUM 3a3eMMNAILLUM 3aXKUMaM B kabenb-
HbIX My Tax ¥ BBOAHbIX YCTPOUCTBAX.

-

[~
i

=T

2 37

1 — HapywxHas obonodka kabens; 2 — ynnoTHUTENbHoe Konblo; 3 — Kopnyc; 4 — BHYTPEHHWIA 3a3eMNAoWnKA 3axuM; 5 — xuna
3asemneHusn; 6— B6poHs kabens; 7 — KonbLo NOCTOAHHOIO AaBNeHus; 8§ — BHYTpeHHAsA 06ono4Ka; 9 — akpaHbl OCHOBHbBIX TOKONPOBOAALLMX
HUN U3 MeOHOW NeHThl; 10 — NeHTOYHbIA BaHaak akpaHa; 11 — n3onauus XKunbl

PucyHok 1 — MoHTax kabens Bo BBOAHOM YCTPOWCTBE B3PbIBO3ALLMLLEHHOrO anekTpoobopynoBaHus

5.7.2 [Onsa nepeABWHbIX MalwMH W 3a00MHbLIX KOHBEMEPOB HEMpepbiBHbIA aBTOMaTUYeCKMA KOHTPOSb
3azemnenvsa obecneynBaeTcs MyTeEM MCMOMNb30BaAHWA 3a3eMMAIOLLER XKUMbl B LENW yNpaBneHus unu vyepes
BCMOMOraTenbHyH Xuny (Nunor).

5.7.3 B cunoBbix kabensax ¢ nonMMepHon nsonauven HanpskeHuem 6(10) kB, ncnonb3yembix gns nvrta-
Hus MYTIN, HenpepbIBHOCTE 323eMMSKLWEN XWUMbl AOMKHA KOHTPONMPOBAaTLCS NOCPEACTBOM BCMOMOraterb-
HoW xunbl kabensd. MNpu obpbIBe UNN NOBLILLEHWUM CONPOTUBNEHUS 3a3eMNSA0LEN Xnnbl AOMKHO BbITe CHATO
HanpsKeHWe ¢ CUMOBbLIX XXuN kabens.

5.7.4 BenvunHa KOHTPONMMPYEMOro COMPOTUMBIEHWS B LIENW 3a3eMNAKLWEN Xunbl 4OMmKHa BbiTe He Bo-
nee 50 Om.

5.7.5 KoHcTpyKkuuMa pa3bemMoB OoMmKHA obecneunTb crlegylolwyld NocnefoBatefbHOCTh PasMblKaHus
KOHTAKTOB: NepBbIM AOMMKEH pPas3MblKaTbCA KOHTaKT BCMOMOraTensHOM Xunsl Kabens, 3aTemM KOHTaKTbl CUMO-
BbIX XKMIT U NOCNEOHUM — KOHTaKT XKUNbl 3a3emneHus. Npu coegnHeHUn pasbLeMoB NocnefoBaTefbHoCTb 3a-
MbIKAHUSA KOHTAKTOB AormkHa ObiTe 0BpaTHON.
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Bubnuorpadun

®eneparnsHbie HOPMB! U Npasuna B 0bnacTy NpoMbILLNeHHon BeaonacHocTk «Mpasuna 6e3onacHOCTU B YrofbHbIX
waxTax» (yreepxaeHsl [pukasom PoctexHagsopa ot 8 gekabps 2020 r. Ne 507)

denepansbHbie HOpMBLI W NpaBuna B obnactu npoMbilLneHHon 6ezonacHocTn «MHCTPYKUKWSE MO aNekTpocHabXeHuo
YronbHbIX WaxT» (YTeepxaeHbl [Npukazom PocTexHagsopa ot 28 oktabps 2020 r. Ne 429)

PenepansHbie HOPMbI U Npasuna B 0brnacTu NpoMeILLIneHHon BezonacHocTy «[pasuna 6e3onacHOCTU NpU BEAEHUN
ropHelx pabot 1M nepepaboTke TBepObIX MOME3HbIX UCKONaeMbix» (yTBepxaeHbl [Mpukazom PocTtexHapgsopa oT
8 nekabpsa 2020 r. Ne 505)

®enepanbHbli 3akoH oT 29 uoHa 2015 1. Ne 162-93 «O craHgapTusauum B Poccuiickon ®enepauumny
PenepanbHbIi 3akoH oT 27 gexkabpa 2002 r. Ne 184-03 «O TeXHUYECKOM perynupoBaHumn»

TexHU4ecKM pernameHT O BesonacHocT obopynoBaHua Ana paboThl BO B3pbIBOONACHLIX cpegax
TaMoXeHHOro cot3a
TP TC 012/2011

MNHCTpYKUMS NO NPOEKTUPOBaHWMIO 3NEKTPOYCTAHOBOK YroNbHLIX LWAXT, pa3pe3os, 06oratuTenbHbIX U BpUKETHLIX ta-
Bpuk. — M.: MuHucTEepCcTBO TONNMBa U 3HepreTuk Poccuinckon ®egepaunn, KOMUTET yronbHOW NPOMBILLNEHHOCTH,
1993

EH 50628—2016 YCTpoWCTBO 3NEKTPOYCTAaHOBOK B NoA3eMHbIX BeipaboTkax waxT (Erection of electrical
installations in underground mines)

P 12.26.229—90 [MpOeKTUpOBaHWE CUCTEM 3MEKTPOCHaBXKEeHMA YronbHbiX WaxT ¢ obocobneHHbIM
nuTaHWeM NOoA3EeMHbIX 3M1eKTPONpUeMHUKOB HanpsikeHnem 6(10) kKB

IEEE C37.2—2022 CraHgapT WHCTUTYTa WHXEHEPOB 3MNEeKTPOTEXHUKA W  3neKkTpoHuku. OCHOBHblE
dyHkumm Yertponcts PenenHon 3awntel. CokpaweHua v obosnadenus (IEEE Stan-
dard Electrical Power System Device Function Numbers, Acronyms, and Contact Des-
ignations)

IEEE Std 142—2007 CraHaapT MHCTUTYTa MHXEHEPOB 3MEKTPOTEXHUKN W 3nekTpoHuku. PekoMmeHoyemasn
npaktuka |[EEE no 3aseMneHvto NpOMBIWMEHHBIX M KOMMEPYECKWUX 3HEProcucTeM
(IEEE Standard Recommended Practice for Grounding of Industrial and Commercial
Power Systems)

CTO 18—2013 MNAO PykoBogawme ykasaHusa no Bbibopy pexuma 3aszeMneHusl HelTpanu B kabenbHbIX
«IleHaHepro» aneKkTpuyeckux cetax HanpsbkeHnem 6—35 kB (ytBepxgeH [lpwkasom OAO
«IleHaHepro» Ne 334 ot 25 uioHa 2013 r1.)
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YK 621.311:006.354 OKC 73.100.99

KniodveBble crioga: cucrema SJ'IEKTDOCHEG}KBHMH noa3eMHbIX BblpaﬁOTOK waxT, pyoHun4Hoe SHEKTDDO60py-
AoBaHue, pexnm 3aleMneHns HeﬁTpaJ’lM, O,EI,HOCDESHOE 3aMblKaH1e Ha 3eMIi0, CUIOoBble lWaxXTHbIe KEGEJ'II/I,
conpoTuBneHune naondaunn, sanekTpuyeckmne 3alnTthbl, 3allMTHOE 3a3emMneHue

11
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