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HALUWOHANbHbBIN CTAHAOAPT POCCUWMCKOW SEALEPALUMN

O/IEKTPOYCTAHOBKU CUCTEM TAMOBOIro XEJIE3HOAOPOXHOIO
ONEKTPOCHABXEHWA MNMEPEMEHHOIO TOKA

Tpe6OBaHI/IFI K 3a3eMJ/1IEHNIO

Electrical installations of traction power supply systems for alternating current railway.
Earthing requirements

Jarta BBegeHna — 2026—01—01

1 O6nacTtb NpUMeHeHNsA

1.1 HacToAwwi cTaHgapT pacnpocTpaHsAeTCs Ha BHOBb CTPOSALMECH WIM PEKOHCTPYUPYEMbIE 3/1EKTPO-
YCTaHOBKN CUCTEMbI TATOBOMO X€e/1e3HOA0POXHOr0 3/IEKTPOCHABXEeHUA NePEeMEeHHOro Toka (B TOM yYucne cTaH-
LUK CTbIKOBAHMWSA, & TakKe HelTpasbHble BCTABKM KOHTAKTHOI CeTu, pasrpaHnymBalolne yyacTkm NOCTOSHHOTO
M NepeMeHHOro Toka Mpu OTCYTCTBUM CTaHLWW CTbIKOBAHWS) U yCTaHaB/MBaeT Tpe60BaHUA K X 3a3eMJIEHUIO.
HacTtosawmin ctaHfapT Takke pacnpocTpaHAaeTCcs Ha BHOBb CTPOSALLMECH UM PEKOHCTPYUPYEMbIE:

- 9/1eKTpuyeckme cetn HanpsxeHvem o 1000 B u HanpsxeHuem csbiwe 1000 B, npegHa3HayeHHble
ONA 3NeKTPOCHabXeHNSA HETAroBbIX NOTPebuTenell 3NeKTPOIHEPINU, NPOIOKEHHbIE MOSIHOCTBO WAN YacTuy-
HO MO onopam KOHTaKTHOI CeTu, NUTAaKLWMX, OTCACbIBAOLWMNX U WYHTUPYIOWMNX NUHWNA;

- WUCKYCCTBEHHbIE COOPYXEHWS, NO KOTOPbIM MPOMOXEHbI 3NEKTPUDULNPOBAHHbIE XENEe3HOA0POXHbIe
nyTu;

- NYHKTbl NOAK/HOYEHNS NacCaXUpPCKUX BaroHOB.

MpunmevyaHne — Janee B HACTOALWEM CTaHdapTe Tpe6OBaHVIF|, OTHOCAWMNECA K CTaHUMAM CTbIKOBaHUA, pac-
MPOCTPaAHAKTCA TakKke Ha HeVITpaﬂbele BCTaBKM KOHTAKTHOI CeTH, pasrpaHnymBaroline y4acTtkm nocCTtoAHHOIo n nepe-
MEHHOIo Toka npu OTCyTCTBUU CTaHUMN CTbIKOBaHUA.

1.2 HacTtoAawwi cTtaHgapT He pacnpocTpaHsaeTcs:

- Ha 06beKTbl, COOPYXEHHble 40 BBOAA B [leiCTBME HACTOALLero ctaHgapTa,;

- 3a3em/ieHne 3/1eKTPOYyCTaHOBOK, HaknajblBaeMoe BPEMEHHO B MOpsAAKe BbIMNOSIHEHUSA TEXHUYECKUX
MeponpuaTUiA No NoAroToBke paboyero MecTta Ha OCHOBaHWW NpaBwWa MO oxpaHe Tpyga [1] v u3gaHHbIX Ha
OCHOBE 3TMX NMPaBwW/ PacnopafnTesibHbIX U HOPMAaTUBHbLIX AOKYMEHTOB BNafe/lbLeB Xee3HOA0POXHbIX WH-

pacTpykTyp.

2 HopmaTuBHbIe CCbI/IKN

B HacTosAlWem cTaHAapTe UCMOIb30BaHbl HOPMATUBHbLIE CCbINIKU Ha cnefylolmne JOKYMEHTbI:

FOCT 12.1.009 Cuctema ctaHfapToB 6e30MacHoOCTU Tpyga. dnekTpob6e3onacHoCTb. TepMUHbI 1 onpe-
aenexHuns

FOCT 12.4.026 Cuctema ctaHgapTtoB 6e3onacHocTu Tpyaa. LiBeTa curHasbHble, 3Hakn 6€30MacHOCTN U
pasMeTka curHanbHaa. HasHayeHue n npasuna npuMeHeHus. Obwmne TexHUYeckne TpeboBaHnA 1N xapakTepu-
CTMKU. MeToAbl UCMbITAHUN

FOCT 839 lNMpoBoga HeEM30/MPOBaHHbIE ANA BO3AYLWHbIX IMHUIA 3aekTponepedadn. TexHuyeckne ycnoBus

FOCT 2590 MpokaT cCOpTOBOI CTanbHOI ropsyekaTaHblii Kpyriblii. CopTaMeHT

FOCT 3064 KaHaT oguHapHoli cBuBku Tvna TK koHcTpykuymmn 1 * 37(1+6+12+18). CopTamMmeHT

FOCT 4775 lMNMpoBoga HeN30/MpoOBaHHbIe BuMeTanMyeckne ctanemegHole. TeXHUYECKME YCIOBUS

M3gaHne opuuynanbHoe
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FOCT 12393 ApmaTtypa KOHTaKTHO CeTW Xesie3HON foporn nuHeliHasa. Obuwue TeXHUYECKne ycnosus

FOCT 12652 CTeK/I0TEKCTONNT 3/1IEKTPOTEXHNUUYECKNIA TNCTOBOW. TexHU4Yeckne ycnoBus

FOCT 14312 KoHTakTbl 3/1eKTpuyeckme. TepMUHBLI 1 onpeaeneHns

FOCT 15150 MawwHbl, Npnbopbl 1 Apyrue TexHuyeckue nsgenvs. VIcnonHeHnsa ana pasindyHbiX Kanma-
TUYeCcKMX paioHOB. KaTeropuu, ycrnoBua 3kcnayaTauuu, XpaHeHus v TPaHCNopTMPOBaHWA B 4acTu BO3Aeit-
CTBUA KNMMaTUYECKUX hakTOpoB BHELLHEN cpeabl

FOCT 16338 lNonnaTuneH HU3KOro gassieHusa. TexHuyeckue ycnosus

FOCT 17703 Annapatbl afieKTpnuyeckne KommytaunoHHble. OCHOBHblEe NOHATUA. TEPMUHbI 1 onpeaeneHuns

FOCT 19330—2013 CTolikn s onop KOHTaKTHOW CeTu Xese3HblX Aopor. TexHnyeckme ycnosus

FOCT 24291 3neKkTpuyeckas 4yacTb 3MEKTPOCTAHLUN N 3NEKTPUYECKON ceTn. TepMUHbl 1 onpeaesieHns

FOCT 26522 KopoTKk/ue 3aMblKaHUA B 3/IEKTPOYCTaHOBKax. TepMUHbI 1 onpenesnieHns

FOCT 27744 N3onaTtopbl. TEPMUHBLI 1 onpeaeneHns

FOCT 30247.0 (WNCO 834—75) KoHCTpyKUUM cTpouTenbHble. MeToabl UCMbITAHWA HAa OFHECTOMKOCTb.
O6wumne TpeboBaHNA

FOCT 30331.1 (IEC 60364-1:2005) 21eKTpOyCTaHOBKM HU3KOBOMbTHble. YacTb 1. OCHOBHble MOJIOXe-
HUA, OueHKa 06LWunX xapakTepmucTuK, TeEPMUHbI U ONpeaeneHns

FOCT 32484.1 (EN 14399-1:2005) BonToKkoMNaeKTbl BbICOKOMNPOYHbIE A1 NPeABapuUTENbHOro HaTsXxe-
HUS KOHCTPYKLUMOHHbIE. ObLwne TpeboBaHuA

FOCT 32895 3nekTpuurkaumna n anekTpocHabxeHne xenesHbix AOPor. TEpMUHbI 1 onpeaeneHns

[OCT 33889 5n1eKTpocBA3b Xeie3Ho40poXHasA. TepMUHbLI 1 onpeaeneHus

FOCT 34062—2017 TaroBble nogcTtaHuum, TpaHcOpMaTopHble MOACTaHLUMM W fIMHeliHble yCcTpoicTBa
TATOBOrO 3/IeKTpOCHabXeHns xenesHol goporn. TpeboBaHns 6€30NacHOCTU M MEeTOAbl KOHTPONSA

FOCT 34530 TpaHCnopT Xefe3Ho40POXHbIA. OCHOBHblE MOHATUA. TEPMUHbLI 1 onpeAeneHns

FOCT P 53431 ABTOMaTuKa 1 TenemexaHunka xenes3HofopoxHasa. TepMuHbl 1 onpegeneHus

FOCT P 55602 AnnapaTbl KOMMYTaLWOHHbIE AN UENyW 3a3eM/IeHUs TATOBOM CETWM W TATOBbIX NOACTaH-
Luii xxenesHblix gopor. Obwue TexHn4yeckne ycnosus

FOCT P 57077 CoefunHEHUS KOHTaKTHble, pa3bopHble N pa3beMHble A1 COefUMHEHUA 3a3eMIALWnX
NPOBOAHUKOB C Pe/IbCOM XeNe3HO40POXHOro nNyTn. TexHnyeckne TpeboBaHUA M MeToabl UCMbITAHUIA

FOCT P 57670—2017 Cuctembl TArToBOro 3/71EKTPOCHAOGXEHMUS Xefe3Hol goporn. MeToamka Bbibopa
OCHOBHbIX NapameTpoB

FOCT P 58232 O6beKTbI )XeNe3HO40POXHON MHpacTpyKTypbl. KomnnekcHasa 3awuTta oT aTMocepHbIX
N KOMMYTaLMOHHbIX NepeHanpsxeHuin. Obwune TpeboBaHns

FOCT P 58408—2019 CeTn asieKTpuyeckne COB6CTBEHHbIX HYX/[ U OnepaTUBHOrO TOKa Xesle3HOLOPOX-
HbIX TATOBbIX MOACTAHLUIA, TPAHCHOPMATOPHbLIX NOACTAHLUIA N MNHENHbBIX YCTPOWCTB CUCTEMbI TATOBOTO 3/1€K-
TpocHabxeHusa. TexHnyeckme TpeboBaHMA, Npasuaa NPOEKTMPOBaHUA, MEeTOAbl /TIEKTPUYECKUX pacyeToB

FOCT P 58882 3azemnstowmne ycrtpoiictBa. CuctemMbl ypaBHMBaHUA NoTeHumanoB. 3asemnutenun. 3a-
3eMnsALWmMe NpoBOAHNKN. TexHnyeckme TpeboBaHns

FTOCT P M3K 60050-195 3asemneHue n 3awimta OT MOPaXeHUsA 3/1eKTPUYECKUM TOKOM. TepMWHbl U1
onpegesneHns

CI 224.1326000 TAroBoe 3/1eKTpoOCHabXeHue XenesHon goporu

CN 226.1326000.2014 SnekTpocHabxeHue HeTAroBbIX noTpebuTeneil. MNpaBuna NPOEKTUPOBaHUSA,
CTPOUTENbLCTBA U PEKOHCTPYKL UK

Cl 235.1326000 XXene3HogopoxHaa aBTomMatuka n tefiemexaHuka. lNpasuna npoekTnposaHuA

CIN 244.1326000 KabenbHble NNHUN 06BEKTOB MHAPACTPYKTYPbI XKEeMe3Ho40P0XHOro TpaHcnopTa

MprumeyaHue — [lpu NOMb30BaHWM HACTOSILLMM CTAHLAPTOM Lie/1ecoo6pasHo NPOBEpPUTb AENCTBUE CChIoY-
HbIX CTAHAAPTOB U CBOJOB NpaBu/ B MH(OPMALMOHHOWM cucTeme 06LLEro nosib3oBaHus — Ha ofuumMasibHOM caiite depe-
pasIbHOro areHTCTBA MO TEXHUYECKOMY PEry/IMPOBaHMO U METPOMOMMK B CETU VIHTEPHET WK MO eXerogHoMy MHdopmaLy-
OHHOMY yKazaTe/io «HaunoHa/bHble CTaHAAPTbI», KOTOPLIA ONyG/IMKOBaH MO COCTOSIHMIO HA 1 iHBaps TEKYLLLETO roga, v no
BbIMyCKaM eXeMeCsYHOro MH(OPMaLMOHHOMO ykasaTens «HauuoHa/lbHble CTaHAapTbl» 3a Tekywyii rog, Ecnin 3ameHeH
CCbUTOYHbIN JOKYMEHT, Ha KOTOpbI AaHa HeAATUPOBaHHAs CCblKa, TO PEKOMEHAYETCS UCMO/b30BaTh Ae/CTBYIOLLY0 Bep-
CUI0 3TOrO JOKYMEHTA C YYETOM BCEX BHECEHHBIX B JAaHHYI0 BEPCUIO UBMEHEHWIA. EC/ 3aMEHEH CCbIIOYHbI AOKYMEHT, Ha
KOTOpbIl AaHa [aTWPOBaHHAs CCblKa, TO PEKOMEHAYETCS MCMO/b30BaTh BEPCUIO 3TOTO [JOKYMEHTA C YKa3aHHbIM Bbille
rofioM yTBEpPXAEHUs! (MpUHATKS). ECnm nocne yTBepXAeHUS! HACTOSILLEr0 CTaHAapTa B CCbIIOYHbIN AOKYMEHT, Ha KOTOpbIiA
[JaHa faTupoBaHHas CCblika, BHECEHO M3MEHEHMWe, 3aTparvBatolLee NosioKeHe, Ha KOTOPOoe JaHa CCbifka, TO 3TO MoJsio-
XEHNe pekoMeHAyeTcs NPUMEHATL 6e3 yyeTa AaHHOTO M3MEHEHUs. ECMM CCbITOYHBbI OKYMEHT OTMEHEH Ge3 3aMeHbI, TO
MosIoXeHMe, B KOTOPOM AiaHa CChi/ka Ha HEro, PEKOMEHAYETCSl MPUMEHSITb B YaCTu, He 3aTparvBaroLLeil 3Ty ccbiiky. Cee-
[leHVs1 0 AelicTBMM CBOAOB MPaBuW/I Lie/IecoobpasHo npoBeputb B ®eaepasibHOM UHCHOPMALMOHHOM (hOHAE CTaHAApTOB.
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3 TepMuHbI U onpeaenieHns

B HacTtofwem craHpaprte npumMeHeHbl TepMuHbl no FOCT 12.1.009, NOCT 14312, TOCT 17703,
FOCT 24291, ITOCT 26522, TOCT 27744, TOCT 32895, NOCT 33889, NOCT 34530, NOCT P 53431 nu
FOCT P M3K 60050-195, a Takke cnegywlme TeEPMUHbI C COOTBETCTBYIOLWMUMU ONpefeneHnaMu:

3.1 3a3emsieHne (3/IEKTPOYCTAHOBKM CUCTEMbI TATOBOrO 3/1EKTPOCHAGXEHUSI NepeMEHHOro TokKa)
Ha TATOBYIO Pe/IbCOBYIO CeTb: [pefHamepeHHOe 3/1eKTpUYeckoe coefuHeHne Kakoi-nmbo TOUKM 3/1eKTPo-
YCTaHOBKM CUCTEMbI TATOBOr0 3/1€KTPOCHAGXEHUA NMEepPeMEeHHOro ToKa C TATOBOlM PenbCOBON CeTblo.

3.2 9/1eKTpoyCcTaHOBKa (CUCTEMbI TATOBOrO 3/1EKTPOCHABXEHMA NepeMeHHOro ToKa): dnekTpoycTa-
HOBKa, NMpefHa3HauyeHHasa 475 nepejayu 371eKTPO3IHEPTUMN OT XesIe3HO40POXHOW TAroBOW nofcTaHuun nepe-
MEHHOIO TOKa K 3/1eKTPONOABMXHOMY COCTaBy U 06paTHo.

3.3 NpoBOAa, 3/IEKTPUYECKN CBs3aHHble C (KeNe3HOA0POXHOW) TAroBOM CeTbl (MEePEeMeHHOoro
TOka): MpoBoAa Xene3HOA0POXHON TATOBON CeTU NEPEMEHHOT0 TOKa, OCHOBHbIM CMOCO6G0OM sloKann3aunm Ko-
POTKMX 3aMblKaHU MexXay KOTOpbIMU M pefibcammn ABNAITCA TOKOBAsA OTCeYka, HanpasB/ieHHasa AUCTaHLMOoHHas
3alwMTta naM pesepBHas TOKoBas 3awuta, AENCTBYHOLLME Ha BbIKIKYATENN pacnpefennTefibHbiX YCTPONCTB
HanpsxeHunem 25 n 2 * 25 kB nepeMeHHOro Toka TAroBbIX NOACTAHUWUA U NOCTOB CEKLMOHNPOBAHUS.

MpumeyaHusa

1 Ha cTtaHumsX CTbIKOBaHWA K MPoBOAaM, 3/1EKTPUYECKN CBSA3aHHbLIM C ()Ke/1Ie3HOA40POXKHOI) TAroBOW CETbIO, OTHO-
CATCA TaKke NpoBOAa, OCHOBHbLIM CNOCOBOM NIoKaNIM3aL My KOPOTKMX 3aMblKaHUiA Mexay KOTOPbIMW 1 penibcamu ABnseTcs
MakCcMmasibHas UMMy/IbCHas TOKOBas 3allMTa Wiy Hanpas/ieHHas AUCTaHUMOHHANA 3awmTa, AeiCTBYIOWMe Ha Bblknoyate-
M pacnpegennTesibHblX YCTPOACTB HanpshxeHnem 3 kB NOCTOSHHOMO TOKa TArOBbIX NOACTAHLMIA.

2 B cuctemax TArOBOro Xene3Ho40POXHOro 3NEKTPOCHAOXKEHNS NEPEMEHHOIO TOKa, MPYMEHSEMbIX B HacTosLlee
Bpems corsiacHo CI 224.1326000 B Poccuiickoli ®eaepauum npy HOBOW 371eKTpUdMKaLmMmn UM PEKOHCTPYKLUMK, K NPOBO-
Jam, 3N1eKTPUYECKN CBSA3aHHbIM C (XKeNIe3HOL0POXHO) TArOBOWM CEeTbo, OTHOCATCS:

- KOHTaKTHble NPOBOAA W HECYLLME TPOChI KOHTAKTHOM NOABECKU, MPOBOAA MUTAOLLUX JINHWRA, LLYHTUPYIOLLMX JIMHWRA
W NIVHWI 3neKTponepefayn CUCTeM «NpPOBOA — PesbChbl», «ABa NPOBOAA — PesbCbl» U «KOHTaKTHOW NPOBOA, — AOMNOHU-
TesbHbI NMPOBOA, — PesbCbi» (BO BCEX CMCTEMaXx TAroBOro 3/1eKTpocHabXeHNs):

- ycunvealoLime nposoja [B CUCTEME TATOBOTO 3/1IEKTPOCHAOXEHUS HanpshxkeHnem 25 kB (04HONPOBOAHON) 1 cucTe-
Me TArOBOrO 3/1EKTPOCHAGXKEHNA HanpshxeHneM 25 KB € aKpaHVpYyOLWMM 1 YyCUIMBaOLWMM NpoBogamm];

- nUTalLWMiA NpoBog (B CMCTEME TArOBOTO 3/1€KTPOCHaOXEHWS HanpsbkeHnem 2 * 25 kB).

3.4 NpoBOAa, 3/IEKTPUYECKN HE CBA3aHHble C (KeNe3HOO40POXKHON) TATOBOI CceTblo (MEPEMEHHOro
TOKa)Z I'Iposo,qa, KOTOpble MOryT pacnosiaratbCa Ha onopax KOHTaKTHO4 cetn, nntarwwmnx, oTcacbiBaroWwnx "
WYHTMPYOLWNX NNHUIA NEPEMEHHOTO TOKa, HO HE YAO0B/ETBOPSAIOT YC/IOBUKD OTHECEHUS K MpPOBOAaM, 3/1€KTpU-
YECKN CBA3AHHbLIM C XXe/1e3HOAO0POXHON TArOBOW CETbI0 NEPEMEHHOrO TOKa.

MpumeyaHne — Tlpumepamn NPOBOLOB, NEKTPUYECKN HE CBSA3AHHBLIX C (KE/1I€3HO40POXHON) TATOBOI CEThIO,
ABNAOTCA NPOBOAA JIMHWIA 3neKTponepefayy HanpshkeHnem cabiwe 1000 B ¢ 1301MpoBaHHON HelTpasibio BHE 3aBUCMMO-
CTW OT Ha3Ha4eHUs, NPOBOAOB U Kabeneli HanpsbkeHem Ao 1000 B BHe 3aBMCUMOCTU OT HA3HAYEHWS 1 peXUMa HeTpanu,
Hanpas/iALLMX NPOBOAOB NOE3AHOW PafMOCBS3N 1 kKabeneil BOSIOKOHHO-ONTUYECKMX NIMHUIA Nepeaayn.

3.5 0bwenocTynHble MecTa: Maccaxupckue naaTgopmbl, MECTa NOCAAKM U BbiCAAKM NacCcaXupos, He
060py0BaHHblE NAaTopMaMu, XenesHoL0pPOoXHbIE Nepee3fbl U NeLlexofHble nepexofbl B 0HOM YpPOBHe ¢
XesIe3HOLOPOXHbIMY MYTAMU, NeLexXoAHble MOCTbl Haf, XXesie3HOAOPOXHbIMY MYTAMU.

3.6 (a/1eKTpMYECKOE) COeQMHEHNE HArnyxo: SNeKTpuyeckoe coefMHeHre 6e3 Kakux-nm6o KommyTa-
LVMOHHbIX annapaTos.

MpumeuyaHne — TepMuH ynoTpeb/seTcsa Kak aHTOHUM 3/IEKTPUUYECKOMY COEAMHEHWI0 4epe3 VICKPOBO
MPOMEXYTOK.

4 O6wue TpeboBaHUA

41 Cnocobbl 3a3eM/IEHNSI U KOHCTPYKLMSA 3a3eMAS0WNX YCTPOWCTB 3/1€KTPOYCTAHOBOK U MHbIX COOpY-
XEHWW, Ha KOTOpble pacnpocTpaHsieTcsa HacToAWMi CcTaH4apT, BbiGMpalT MCxoas M3 HeobxogumocTu obe-
crnevyeHus:

- YyBCTBWUTE/IbHOCTM 3alWThbl TArOBOW CETU OT KOPOTKUX 3aMblKaHWUii;

- anekTpobesonacHoCcTu noae;
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- HOpManbHOro (PYHKLUMOHMPOBAHUA PENbCOBLIX Lieneil aBTOG/IOKMPOBKN U 3/IEKTPUYECKON LeHTpanu-
3aumu;

- 3alnTbl COOPYXEHUI OT 3/1IEKTPOKOPPO3MN, BbI3BAHHOW MpoTekaHWeM 6/1yXaarLwero Toka.

4.2 MeTannnyeckne COOPYXEHUs UAM UX OTAENbHbIE KOHCTPYKUMW, HA KOTOpPble BO3MOXHO nonagaHue
HanpsHKEHUS CUCTEMbI TSAITOBOTO 3/1EKTPOCHABXEHUS1 BC/IeACTBUE HapPyLUEHUSA 31eKTPUYECKO n3onsaunm nnbo
BC/IeACTBUE COMPUKOCHOBEHWS C MPOBOLAMMU, 3/IEKTPUYECKM CBSI3@HHBIMU C TATOBOW CeTbi, Mogsiexart co-
eAVHEHNI0 C TATOBOW PenbCoBO CETbIO.

K COOpPYXEHMAM WAN UX OTLAENbHbIM KOHCTPYKLMAM, Ha KOTOpPble BO3MOXHO MonajaHne HanpsikeHus cu-
CTEeMbl TATOBOr0 3/IeKTPOCHaBXEeHMA BCNeACTBME HAPYLLIEHNS 31EKTPUYECKON N30M5LUN, OTHOCSTCS COOpYXe-
HUA UW KOHCTPYKLUKN, UMetoLNe 3NeKTPUUYECKUI A KOHTAKT C apMaTypoil N30M1SITOPOB, HA KOTOPbIX NOABELUEHbI
NN 3aKpenneHbl NPoBoAa, 3N1EKTPUYECKM CBSA3aHHbIE CTATOBON ceTbio (cm. 3.3).

K COOpYXEHUAM UM KX OTAENbHbIM KOHCTPYKLMAM, Ha KOTOpble BO3MOXHO MonajaHuve HanpskeHus
BC/IeICTBUE COMNMPUKOCHOBEHUS C NPOBOAAMM, 3M1EKTPUYECKN CBA3AHHBIMU C TATOBOW CETbID, OTHOCSATCSA COOpY-
XEHUS NN KOHCTPYKUUN, MOMHOCTbI0 WM YAaCTUUYHO PacnosioXeHHble B 30He A. FeoMeTpuyeckme pasmepbl no-
NepeyvYHoro cevyeHns 30Hbl A BEPTUKAIbHOW NIOCKOCTbIO, NEPNeHANKYISAPHON KOCK (B KPUBLIX — KacaTesibHOM
K OCW) XXeNe3HO40POXHOro NyTH, nokasaHbl:

a) Ans nyTein BHe MOCTOB, MyTENPOBOAOB U 3CTakaj:

1) npy ypoBHE NMOBEPXHOCTU 3EMJ/IN HUXE YPOBHS FOMIOBKM pefibca — Ha pucyHke 1;
2) Npy YypoOBHE NOBEPXHOCTW 3EM/IN BbllLE YPOBHSA TO/IOBKU pesibca — Ha PUCYHKe 2;

6) Ans nyTein Ha MocTax, NyTeENpPoBoAax U acTakagax — Ha pucyHke 3.

Mpu onpepeneHny reoMeTpuYecknx pasMepoB 30Hbl A MO PUCYHKaM 1—3 yuynTbiBalOT OTK/IOHEHUE 3TUX
NPOBOLOB NOJ AEACTBMEM FOPU3OHTANIbHOW COCTaBNSAOWEN TSHXKEHUA U HE YUYUTbIBAKOT OTK/IOHEHUWE Nof Aei-
cTBMEM BeTpa. PacnosoxeHue NpoOBOAOB, 3/IEKTPUYECKM HE CBSI3@HHbIX C TSArOBOW CETbi, B ONpPeAeeHum
reoMeTpuyYecKnx pasmepoB 30Hbl A He yuuTbiBalOT, BC/IEACTBUE YEro 3TW NMPoBOAa Ha pucyHkax 1—3 He no-
KasaHbl.

MpumeyaHusa

1 MpaHuLa NONepPeYHOro ceveHust 30Hbl A BblAeneHa YTOMLWEHHOW KPacHOW TMHUEN.

2 3HayeHus pasmMepoB OAMHAKOBbI /19 KOHTAKTHOW CEeTW Kak Ha Hen30NMPOBaHHbIX, TakK W Ha WU30/IMPOBaHHbIX
KOHCONAX.

C1C2 — ropu3oHTasnbHas npsimasi, NpoxoAsilas Yepes Bepx rosloBoK penbCcoB (B KPUBbLIX — HapYXHOro penbca); Al, A2, Bl, B2, C1, C2,

D1, D2, E1, E2 — xapaKTepHble TOUKM MONEepPeyHoro cevyeHms 30Hbl A; 1—5 — npoBoAa, 3NeKTPUYeckn CBA3aHHble C TATOBOW CeTbio, B

TOM uncne 4 — nposoga, Hanbosnee yganeHHble oT ocu GAvKaliLlLero Xene3Ho40poXHOro nyTu, 5 — Hanbosiee BbICOKO PacnosloXeHHble
nposoga

PucyHok 1 — FeomeTpuyeckne pasmepbl NoNepeyHoro ceyeHnst 30Hbl A BEPTUKa/IbHOMN M0CKOCTbIO,
nepneHAVKySPHOI K ock (B KPUBbLIX — KacaTeslbHOW K 0CU) Xene3Ho40p0XHOro Nyt Asist nyTeli BHE MOCTOB,
MyTEnpPoBOAOB U 3CTakag, Npu YPOBHE NOBEPXHOCTM 3€M/IN HKE YPOBHS FO/I0BKM pesibca
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MpumeuvyaHusa

1 MpaHnua NonepeyvyHoro ceyeHnst 30HbI A BbigesieHa YTOMLLEHHON KPpacHOW SIMHWEN.

2 3HayeHus pa3MepoB OAVHAKOBbI /19 KOHTAKTHOM CETW KaK Ha HEW30/IMPOBAaHHbIX, Tak M Ha M30/IMPOBaHHbIX
KOHCONSIX.

C1C2 — ropu3oHTasbHas npsmas, npoxosllas yepes Bepx rosloBOK penbCcoB (B KPMBbIX — HapYXHoro penbca); Al,A2, B1, B2, C1, C2,
D1, D2 — xapaKkTepHble TOUK/ MOMEepPevHOro ceyeHus 3oHbl A; 1—5— npoBoAa, 3/1eKTPUYeCcKn CBA3aHHbIe C TATOBOW CeTbio, B TOM Yucne
4 — npoBoAa, Hanbonee yaaneHHble OT ocy 6anXaliLLIero XenesHoA0poXHOro nyTn, 5— Hanbonee BbICOKO pacrnofioxeHHble NpoBoja

PucyHok 2 — F'eomeTpuyeckne pasmMepbl NONEPEYHOTO CeUYEHNst 30Hbl A BEPTUKA/ILHOM MI0CKOCTLIO,
nepneHayKyNsPHOI K ocu (B KPUBbLIX — KacaTeslbHOW K 0CU) Xene3HO40P0XHOro NyTu A1s nyTeli BHE MOCTOB,
MyTENpPOBOZOB U 3CTakag, Npy YPOBHE NMOBEPXHOCTU 3€M/IM BbILLE YPOBHSI FO/IOBKU pesibca
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MpumeyvaHusa

1 MpaHnLa NoNepeyvHoro ceyveHrs 30Hbl A BblAeeHa YTOLLEHHON KpacHOU /IMHUEN.

2 3HayeHus1 pasMepoB OAMHAKOBbI 47151 KOHTAKTHOW CETU KaK Ha HEeM30/IMPOBaHHbIX, Tak U Ha W30/IMPOBaHHbIX
KOHCONAX.
C1C2 — ropu3oHTanbHas npsamas, npoxoasilias yepes Bepx rofIoBOK PefibCoB (B KPMBbLIX — HapyXHoOro pensca); Al, A2, B1, B2, C1, C2,
D1, D2, E1, E2, F1, F2, G1, G2 — xapaKkTepHble TOYKW MOMepeyvyHoro cevyeHms 30Hbl A; 1—5 — npoBoga, 3/IEKTPUYECKN CBA3AHHbIE C

TArOBOI CETbIO, B TOM YuC/ie 4 — NPOBOAA, Hanbonee yAaneHHble 0T 0CK GNXKaliLLEro Xene3Ho[0POXHOro NyTH, 5 — Hanbosiee BbICOKO
pacnonoxeHHsle nposoga

PucyHok 3 — MeomeTpuueckne pasmepbl NONEPEYHOro CeyYeHnst 30HbI A BEPTMKa/TbHON M/TIOCKOCTbHO,
nepneHAnKYNsPHON K ock (B KPMBbLIX — KacaTeslbHOM K OCK) XeNe3HOA40POXHOro nyTh A1 NyTein Ha MocTax,
nyTenpoBojax u acTakagax

4.3 MeTannnyeckme COOPYXEHUA WK UX OTAENbHbIE KOHCTPYKLMKN, NpeacTaBstou,ee coboii B 3NeKTpu-
YECKOM OTHOLLUEHMM OOHO LeNoe, fO/MKHbI COEAVNHATLCA C TATOBOM PEesibCOBON CETbH TO/IbKO B O4HOW TOYKe.

B Tex cnyyasx, Korga HacTosWMA cTaHfapT TpebyeT NMPUMEHATb ANA KaKoro-nmbo COOpPYXEeHUs unu
Kakoi-nnb0o KOHCTPYKUUM ABa 3a3eMAAKUWMX NPOBOAHMKA, 3TW NPOBOAHUKN COEAMHSKT C OAHUM U TEM Xe
3/IEMEHTOM TATOBOI PENbCOBOM CETU U C 3a3eMAALWMUMN NMPOBOAHUKAMU APYTUX COOPYXEHUI NN YCTPOICTB
He coeguHAT. He gonyckaeTcss 3NeKTpUYecKn coefuHATb (HemocpeAcTBEHHO WM 4vyepe3 OGpoHk kKabenei,
TpybonpoBoAabl 1 T. A.) pa3Hble YyCTPOWCTBA WU COOPYXEHUS, ECIN KaXA0€E U3 HUX COEAUHEHO C penbcamu
pa3HbIX penbCOBbIX Lenei.

Cnoco6 npokniagkn 3a3emnsawmnx NPOBOAHNKOB MO XEeNe3HOAOPOXKHbIMU NYTAMU AO/KEH UCKIKOYaTb
BO3MOXHOCTb 3/1IEKTPUYECKOTO COEANHEHNS PE/IbCOBbLIX HUTE Mexay CO6O.

DneKkTpuyeckoe cCoefuHEeHNEe MeTaslJIMYeCKNX COOPYXEHUA NN NX OTAENbHbIX KOHCTPYKUWUIA, nognexa-
LMX COEAMHEHUNIO C TATOBOI pPefibCOBOWM CeTbl, 060pPYAO0BAHHON pPenbCOBbIMM LEnsMu, ¢ Kakumn-nnbo 3a-
3eMNA0WMMN YCTPONCTBAMU WAW CUCTEMaMU ypaBHMBAHUA MNoTeHUuMasna, He NPeaycMOTPEHHbIMU B pasge-
nax 5—11, He gonyckaeTcs.

4.4 TaroBas penbcoBas CeTb A0/1KHA 6blTb 3/IEKTPUYECKN HENPEPLIBHOM OT MecTa NOAK/IIYEHUA 3a3eM-
NSALWero NpoBoAHNKa N06GOro0 N3 MeTasI/IMYECKUX COOPYXEHUIA WM UX OTAE/bHbIX KOHCTPYKUWUIA, YKa3aHHbIX
B 4.2, 4O MECT NOAK/IHYEHNS OTCcacbiBaWLWNX IMHWUIA TATOBbIX MOACTaHLWA, a B CUCTEME TATOBOr0 3/1EKTPO-
CHabXeHNs NepemMeHHOro Toka HanpsxeHuem 2 * 25 kB — ewe n aBToTpaHC(POpPMaToOpHbIX NYHKTOB.

4.5 Kaxabli y4acToK TATOBON pPenbCOBOI CETW, OTPaHUYEHHbIA U30/INPYOLWUMU CTbIKamMu, AO/DKEH, Kak
npasuso, obecneuynBaTb ABYCTOPOHHUA OTBOA TOKA, BbI3BAHHOINO HOPMasibHOW paboToi CUCTEMBbI TATOBOIO

6
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3/1EKTPOCHABXEHNA U KOPOTKUMW 3aMblKaHUSAMU B 3TOW CUCTEME, B CMEXHbIE WM napassiefibHble y4acTKu
TArOBOlM penbcoBOi ceTn. NcknyeHnsa fonyckarTca nNpy NOAHOM OTCYTCTBMU CMEXHbLIX WAW napannenbHbiX
y4aCcTKOB TArOBOI PenibCoOBOW ceTu. B aTomM cnyyae oTBOZA TOKa, BbI3BAHHOINO HOPMasibHOI paboToi CUCTEMBI
TATOBOTO XE/1€3HOA40POXHOI0 3/IEKTPOCHABXEHUA U KOPOTKUMWU 3aMbIKaHUSIMK B 3TON cucteme, gonyckaeTcs
BbIMO/THATb OAHOCTOPOHHUM.

4.6 TAroByl penbCOBYH CETb XE/e3HOAOPOXHbIX NyTel, Ha KOTOPbIX OCYWEeCTBASAT CANB UAN HauB
rOprYMX WM NErkoBOCN/IaMEHSALLNXCS XNAKOCTEW, COeQNHSIOT C TATOBON PesibCOBOIN CETbH CMEXHbIX WK
napannenbHbiX NyTeli yepes3 pasbefuHWUTENlb, 060PYAO0BaHHbLIN 6/10KUPOBKOW C CEKLMOHHbIM pas3beAuHuTe-
NeM KOHTaKTHOI ceTu Takum 06pa3oM, 4TOObl OTKAOUYEHME TATOBOW PENbCOBOIM CETM MyTW, HA KOTOPOM OCY-
LWEeCTBASAETCA CQIMB UM HA/TMB TOPHUUX UM NIETKOBOCMN/TAMEHSA L NXCS XUAKOCTEW, NPU HEOTK/THOUYEHHOW KOH-
TakTHOM ceTu TOro Xxe NyTn 6biN1I0 HEBO3MOXHbIM.

Bo Bcex oCTasibHbIX CyYasx B TATOBOM PenibCOBOW CETU M O0TCaCbIBAKLWMNX IMHUAX TATOBbIX NOACTaHLU M
M aBTOTPaHCOPMATOPHbIX NMYHKTOB KOMMYTaLWOHHbIE annapaTbl He NPUMEHSIOT.

4.7 CornacHo npaBunam [2] (MyHKT 94), TEXHONOINSA, NOPSAA0K 06CNYXUBAHUS U TEXHUYECKMe napame-
Tpbl COAEPXaHUA 3/IEMEHTOB NOABUXHOIO cOCTaBa U MH(PaCTPYKTypbl, HEO6X0aMMbIE AN obecneyeHns Ha-
[EXHOIN paboTbl penbCoBbIX LENe, noanexar yTBEPXAEHN0 BnagesblemM UHPPACTPYKTYpbI.

4.8 O6wmne TpeboBaHNUA KOMMIEKCHONM 3alWMTbl OT aTMOCHEPHbLIX U KOMMYTaLMOHHbLIX MepeHanpsxe-
HWiA — no F'OCT P 58232.

4.9 B Tex cnyvasx, Korga HacTosawuin ctaHgapT He TpebyeT NPUMEHEHNS CBapHbIX COEAMHEHWIA, NpU CO-
eVNHEeHNN 3a3eMNALWNX NPOBOAHMKOB MeXay CO60l 1 C noAsiexawmmmn 3a3eMIeHN0 YacTaMn UCNosb3yT
apmatypy no N'OCT 12393, a npu coefguHEHNN C pesibCOM — KOHTakTHble coeguHeHna no NOCT P 57077.

4.10 Tpeb6oBaHMS, yCTAHOBJ/IEHHbIE HACTOAWMM CTaHA4APTOM K XXefe306eTOHHbIM OMopam KOHTaKTHOW
ceTu, NUTAKLWMX NNHUIA, OTCaACbIBAKOLWMX ANHNURA, WYHTUPYOLWNX ANHUA W ANHWIA 3nekTponepegadun, pacnpo-
CTPaHAKTCA TakkKe Ha Onopbl CO CTONKAMU C KOMMNO3UTHLIM apMUpPOBaHNEM.

4.11 B Tex cnyyasx, Korga corsiacHO MOJIOXEHUAM HaCTOSALWEro cTaHgapTa cnefyeTt BbINOJIHATbL 3/1€K-
Tpuyeckne coeauHEeHUs 3a3emMNsarlWMX NPOBOAHUKOB Mexay cob6oi u (MnnM) CcoO CMEXHbIMU 31eMeHTaMu
COOpPYXEHU, coefgnHeHUs BbINOSIHAKT TakMM 06pa3om, 4YTOObl WX MNepexofHoe COoNpoTUB/IEHME O6bI10
He 6onee 0,1 Om.

4.12 B Tex cnyvasax, Korga corfiacHo NofoXeHWsAM HacToAawero craHjapra cregyet NpUMEHATb UCKPO-
Bble MPOMEXYTKU, Ucnonb3ytoT nsgenma no NOCT P 55602.

4.13 B Tex cny4asx, Korga corsiacHo MOMIOXEHUAM HacTOsLWero crtaHgapta crefyet npegycMmaTpuBaTth
[ONONMHUTENbHbIE NYTEBbIE ApOCCeb-TPpaHcopMaTopbl, NpegHasHavYeHHble 4719 COeAMHEHUNA 3a3eMISAI0LWnX
NPOBOAHNKOB 3/1EKTPOYCTAHOBOK C TATOBOM PENbCOBON CeTbo, NpW BbIGOpE KOMMYecTBa M MeCT pacnonoxe-
HUSA TakMx gpoccenb-TpaHcgopmaTopoB pykoBoacTeytoTca CIM 235.1326000.

4.14 YCcTaHOB/IEHHbIE HACTOALWMM CTaH4apPTOM TPpeboBaHMS K CONPOTUBAEHUID 3a3eMIALWNX YCTPONCTB
OTHOCMUTENbHO 3eM/IN, a TaKXKe K AU3NEeKTPUYECKUM XapakTepucTukam n3onaumm cnepyeT BbiMONHATh BO BCEX
Anana3oHax U3MeHeHus kanmaTtuyeckux paktopos no MOCT 15150, ycTaHOBNEHHbIX TEXHUYECKON AOKYMEH-
Taymein Ha 3as3eMiIsieMoe YyCTPOICTBO WM COOPYXEHUE.

4.15 B HacTosiLeEM cTaHAapTe UCNO/b3YKT 0603HAYEeHNs PexnMmoB pabounx NPOBOAHUKOB M 3a3emse-
HUS1 9/1IEKTPUYECKMX CeTeli HanpsxeHuem o 1000 B no MOCT 30331.1.

5 TaroBble nogcTtaHUumn

5.1 O6wwme TpeboBaHUA

5.1.1 TpeboBaHuA K 3a3eM/IAOLLMM YCTPONCTBAM, 3a WCKIOYEHMEM 3a3eM/IALWnX YCTPONCTB 1 060-
pyfoBaHusa, yka3aHHbIX B 5.2, — no NOCT P 58882.

B ceTAX COGCTBEHHbLIX HYX[ AOMNO/IHUTE/IbHO PYKOBOACTBYHTCA Tpeb6oBaHuamu FOCT P 58408—2019
(nognyHkT 5.2.1.5).

5.1.2 TpeboBaHua K LBETOBOI MapKMpPOBKE 3a3eMNAWMX NpoBoAHMKOB — no FOCT 34062—2017
(npunoxexHue ).

5.1.3 B 3aszemnsowmne NpoBOAHUKN He AONyCKaeTCHa BKAKUYEHUE Kaknx-nmbo KOMMYTALMWOHHBLIX anna-
paTos.

5.1.4 BbpoHA u MeTannMyeckme 060704k Kabesneli CBA3M W 3NEKTPUYECKUX ceTell HanpshkeHuem [o
1000 B, BbIXOAAWMX 3a Npefenbl TEPPUTOPUU NOACTAHUMMU, AO0/MKHbI ObiTb 31E€KTPUYECKM M30NMPOBaHbl OT
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MeTaNNIMYecknx KOHCTPYKUMUIA 34aHUA M BCEX 3/IEMEHTOB 3a3eMAWNX YCTPOWCTB, YKa3aHHbIX B HACTOSLLEM
pasgene. ConpoTuBaeHne n30NAUUN SO/MKHO GbiTb HE MeHee 1 MOM. Kabenu, nmewwme 6poHto n (unn) me-
TannMyeckyto 060s104Kky, No TEPPUTOPUN MOACTAHLUWN AO/DKHbI OblTb MPOJSIOXKEHLI B U30SALMOHHLIX Tpy6ax, a
BHYTPW 34aHUA — CO CHATMEM 6POHM U 060M0UYKN. DKpaHbl 3KPAHMPOBAHHbLIX Kabenei A0/KHbI 3a3eMNSATLCS
C O4HOr0 U3 KOHLLOB Kabens.

5.2 PacnpegenutenibHble yCTpoOicTBa HanpshkeHnem 25 n 2 x 25 kB nepemeHHOro Toka

MpumeyaHne — TpeboBaHUs HaACTOALWEro noApasgena pacnpocTpaHslTCa Ha TOokoBeayllmMe Yactu n 060-
pygoBaHve, pPacnosiokeHHbIE MO CXEME MeXAy BblBOJamMu O0OMOTOK HanpsbkeHnem 25 n 2 * 25 kB cunoBbIx TpaHcdop-
MaTopOB M JIMHENHbIMY pa3befvVHATENAMW pacnpefennTenbHOro YCTPoNCcTBa HanpshkeHnem 25 n 2 * 25 kB noacraHumm.

5.2.1 Ha noacTtaHuuax, He ABASAKWMXCA CTbIKOBbIMW, BbiBOA Pa3bl C 06MOTKM HanpsixeHuem 25 kB
Kaxgoro m3 TpexdasHbix TpaHCcopMaTopoB M NoAnexalwnini 3a3eMNeHunto BbiBOg 06MOTKM KaxAoro M3 o4Ho-
pa3HbIX TpaHCOPMaTOpPOB COEAMNHSAIOT:

a) c oTcachbiBawLWeh NMHNER;

6) C 3a3eMSALWNM YyCTPOWCTBOM MOACTaHLMW, BbINOAHAEMbIM No 5.1;

B) C pe/sibCaMy Xene3HOAOPOXHOro NoAbe3fHOro Nyt nogcTaHuuu.

JnekTpnyeckne coeMHeHus, ykasaHHble B NepeyncrieHnn B), BbINOJIHAIOT B HECKOJIbKMX MecTax Ha pac-
cTosHuMM oT 5 go 10 m gpyr oT gpyra B npejenax BCeil Tepputopumn noacTaHLumm.

PenbCcbl Xene3HoA0pPOXHOro NoAbLE3[HOro NyTU NOACTaHUUM O6OPYAYIOT 3/1EKTPUYECKUMWN COefuHUTE-
NAMN U 3/1IEKTPUYECKM COEAMHAT C TATOBOW pefibCOBOM CETbi0 XEe/Ie3HO40POXHbIX MyTel, K KOTOPbIM OHM
NPUMbIKAIOT.

5.2.2 Ha cTbIKOBbIX nMoAcTaHumuax BbiBog dpasbl C 06MOTKM HanpsbkeHnem 25 kB kaxpgoro m3 tpexdas-
HbIX TpaHcOpMaTopoB W MoAsexaluii 3a3eM/eHN0 BbIBOA, KaX4oro u3 ogHodyasHbiXx TpaHcopmMaTopos
He 3a3eMAIT U COeANHAIOT C OTcacbiBalLwel NMHuen. 3nekTpuyeckas nsonauusa BbiBoga asbl C Kaxgoro
M3 TpexdasHbix TpaHCcOpMaTopoB, MNojJiexallero 3aseM/IeHnIo BbiBOAA KaXAoro u3 ofHodasHbIX TpaHc-
hopmaTopoB M OTCacbiBalOWeEN ANHUN OT 3a3eMAWEro ycTPoincTBa M PesibCoB XeNe3HOA0POXHOro Nojb-
€3[HOro nNyTu NoAcTaHuum no CBOUM AU3NEKTPUYECKMM XapakTepucTukam Ao/HKHa 6biTb 9KBUBANEHTHA 3/ek-
TPUYECKO n30n58uMn BbIBOAOB ApYrnx a3 TpexdpasHbiX 1 4PYrMxX BbIBOAOB O0AHOMa3HbIX TpaHChopMaToposB.

Penbcbl Xene3Ho40POXHOI0 NOABE3AHOIO MyTW CTbIKOBOW MOACTAHLMW 3/1IEKTPUYECKA M30MMPYIOT OT
XEeNe3HOLOPOXHbIX NyTe MHOro HasHayeHus Tpems napamy M30JUPYIOLWKX CTbIKOB — OAHa Y rpaHuubl Tep-
putopuM noAcTaHuuun, BTopas — y MecTa NpUMbIKaHWUSA Xene3HOL0POXHOro NnoAbe3fHoro Nyt noAcTaHuum K
KEeNe3HOAOPOXHbIM NYTAM MHOrO Has3HauYeHus, TpeTbA — nocepeguHe Mexay nepBoil U BTOPOW.

5.2.3 CeueHne oTcacbiBawleit nHum BoibupatwT no NOCT P 57670—2017 (nogpasgen 12.2). Y noga-
CTaHuMii, He UMELNX XEeNe3HOA0POXKHOIo NoAbEe3AHOr0 NyTU, NpeaycMaTpuBaloT ABe oTcachiBawlwme nu-
HUW, CEYEHNE KaXA0i U3 KOTopbIX BblibupaT no MOCT P 57670—2017 (nogpasgen 12.2).

OTcacbiBaowne(yw) nnHUO (1) NpoknaabiBaldT no kpatyanwemy (M0 BO3MOXHOCTW) PacCTOAHUIO U CO-
eMHAIOT CO CpefHNMM TOYKaMun MyTeBbIX APOCCENb-TPAHCHOPMATOPOB [1aBHbIX XeNe3HOA0POXHbIX NyTel.
B cucteme TAroBOro asiekTpocHabxXeHnsa ¢ o6paTHbIM NPOBOAOM OTCaCbIBaKLYO JIMHUIO, KpOMe TOro, coefu-
HAIOT Harnyxo ¢ obpaTHbIM npoBogom (cm. 8.4.3).

MecTo coefuHeHUs oTcacbiBalLWel NMHAN CO CPpefHUMU ToYKaMKn NyTeBbIX gpoccenb-TpaHchopmarto-
poB MapkmpyloT 3Hakom W08 «OnacHOCTb nopaxeHus anekrpuyeckum tokom» no NOCT 12.4.026.

5.3 TllepenBuxHble TATOBbIE NOACTaHUUN

5.3.1 3asemneHune TATOBbIX NOLACTAHUWIA BbIMNOMHAKT N0 CXeMe, NoKa3aHHOW Ha pucyHke 4.
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1— BaroHbl NepeABWXHON TArOBOW MOACTAHLMW; 2 — MEPEMbIYKN; 3 — PEsbChl XKENE3HOA0POXHOrO NyTh; 4 — oTcacbiBatoLas

nuHus; T— TpaHcdopmaTtop ¢ 06MOTKOW HanpshkeHnem 25 kB; TPC — TaroBas penbcosas ceTb; H |- — u3onupyowuii CTbik
WU BUAMMbI/ pa3pbiB B PefibCOBOM HUTU; — — — — MOJIOCbl, 06pa3yloLine 3awmnTHbie MPOBOAHNKN BblpaBHWBaHWSA
noteHunana; (E£) — BepTUKaNbHbI 3a3emMnnTens; | | — cToiiku n (MnKn) noptanbl ¢ 060pyA0BAHUEM HANPSKEHNEM

cBbile 1000 B nepeMeHHOro Toka, pasmelliaeMbiM BHE BaroHOB

PucyHok 4 — Cxema 3a3eM/ieHns NepeaBuXHOI TAroBoi noacTaHuumn

5.3.2 YacTb Xene3HoA0pOXHOro nyTu, Ha KOTOPOM yCTaHOBJ/ieHa NOACTaHUMSA, OTAENAT U30/TNPYIOLLM-
MU CTbIKaMW WM BUAUMbIM Pa3pbiBOM B KaXA0l PesibCOBON HUTMW.

5.3.3 Bokpyr yyacTka 3eM/u, 3aHUMaeMOoro BCEMU BaroHaMmu, a Takxe, Mpu Hasmyum, ctoinkamu u (Mau)
nopTtanamu c obopypoBaHuem HanpsikeHunem csbilwe 1000 B, pasmew,aemMbiM BHE BaroHOB, COOpPYXalwT 3a-
WWTHbIE NPOBOAHNKM BblpaBHUBaHNA noteHuyuana no 5.3.4 n 5.3.5.

5.3.4 Mpwn BbicWEeM HanpsXXeHun noactaHumm 35 KB 3alMTHbIE NPOBOAHNKN BbipaBHUBAHUA NOTEHUMana
BbINOJIHAIOT M3 CTa/IbHOW MONOCHI ceYeHneM He MeHee 40 * 5 MM, yknagbiBaemoi Ha rnyouHe (0,3 £ 0,1) m Ha
pacctosaHun (0,8 £ 0,2) M OT NpoeKLMU KpaeB BaroHoB, CTOEK U (MK) NOPTasoB.

5.3.5 lpu BbicWwem HanpsxeHun noactadHumm 110 unm 220 kB 3awiMTHbie NPOBOLHUKWA BbipaBHUBaHUA
noTeHumasna BbIMOMHAIT U3 ABYX CTallbHbIX MOM0OC cCeyeHnem He MeHee 40 * 5 MM Kaxas, yKnaabiBaemblX Ha
rnyéuHe (0,3 + 0,1) m BAONb BaroHoB Ha paccrtosHun (0,8 £ 0,2) n (1,8 = 0,2) M OT NPOEKUUN KPAEB BAroOHOB,
cToek 1 (unn) NopTasioB, N BEPTUKA/IbHbIX 3a3eMINTENEN ANNHON He MeHee 5 M, fuameTpoM He MeHee 18 mm,
3abmBaembIX B FPYHT BAOJIb MOMOC HA paccTosHuKM He 6onee 15 m Apyr ot gpyra. Monocbl COeaMHAIT Mexay
co60ii B MecTax pacnosioXXeHns BepTukanbHbIX 3/1€KTPOA0B.

[ns 3a3emMneHns Kaxaoro u3 NpuBoAOB pasbefunHuTesiein HanpsxeHnem 110 wam 220 kB, pasmellae-
MbIX BHE BaroHOB Ha CTOWKax u (unu) nopranax, B AONOJIHEHWE K yKa3aHHOMY Bbllle npegycMaTpusatoT no
0JHOMY BEpPTUKA/IbHOMY 3a3eMIUTENI0 A/IMHOW He MeHee 5 M AuameTpoMm He MeHee 18 mm, 3abnBaemMoMmy B
FPYHT Ha paccTtossHunM He 6onee 0,5 m oT npuBoja.

5.3.6 MeTannuuyeckne HeToKOBeAyLiME HACTU KaXAOW U3 31€KTPOYCTAHOBOK 3N1EKTPUUYECKN COEAUHAIT
C Ky30BOM BaroHa, Ha (B) KOTOPOM OHW pasMeLlleHbl.

5.3.7 Ky3oBa BCex BaroHOB 3/1IEKTPUYECKM 0O6BEAUHAKT Mexay coboil nepemMblykamu. Ky3oB BaroHa, B
KOTOPOM pasMelleH TpaHcopmaTop ¢ 06MOTKON HanpsxxeHunem 25 kB, aNeKTpUYeCcKn COegnHSAIT C BbIBOAOM
pasbl C 37O 06GMOTKMN 1 OTCacbiBaKLWEN TIUHUEN.

5.3.8 Ky30B kax[oro u3 BaroHOB, a Takke CTOWKM u (M) nopTanbl ¢ 060pyA0BaHUEM HaNpsXeHueMm
cBbilwe 1000 B anekTpuyeckn COefuHAT C 3alUTHbIMU NMPOBOAHWKAMMW BblpaBHUBaHUA MOTeHUMana He me-
Hee YyeM B [ByX MecTax.

5.3.9 Mpwn BbiCcWEM HanpsxeHun noactaHumm 110 nnm 220 kB gnga npoxoga BOKPYr BaroHOB yknaabiakoT
OEpEeBSAHHbIA peweTyaTbln HacTun BbicoTon oT 10 o 15 cm, MOKPbLITLIA B MecTax nepexoga C 3eM/In Ha Ha-
CTUN W C HAcTU/a B BaroHbl pPe3MHOBbLIMU KOBpUKaMu. [Nna nogbema B BaroHbl npegycMaTpuBaloT /IECTHULbI
13 AN3/1eKTPUYECKOro martepuana.

5.3.10 TeppuTopuio nepeaBMXHON TATOBOIM NOACTAHLUM OrpaxaatT 3abopom U3 AN31eKTPUYECcKoro ma-
Tepuana, pacnosaraeMbiM 3a npegenamu nosoc, o06pasyrwnx 3awmnTHble MPOBOAHMKMA BblpaBHUBAHWUS NO-
TeHumnana.

5.3.11 MepeaBmXxHble TATOBbIE MNOACTAHUMW B LLE/IOM U NepeaBmMXHbIe TpaHcopMaTopbl Npu Heob6xoau-
MOCTU BBOAA B paboTy Ha Xe/ie3HOLOPOXHOM NOAbE3AHOM NyTW CTaLMOHAPHON TAroBOl moacTaHuuM ycTa-
HaBAUBAOT U 3a3eMAT ¢ cobnogeHnem TpebosaHuii 5.2 n 5.3.2.
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6 JIMHEelHble YCTPOMCTBA CUCTEMbI TAFOBOIO 3/1IEKTPOCHAOXEHNS

6.1 MoCTbl CEKLMOHUPOBAaHUS, NMYHKTblI NapasisiesibHOro CoeaAnHEHUs, NMyHKTbI TPYNnNUpPoOBKY

6.1.1 3asemsieHne BbINOJIHAIOT:

- MOCTOB CEKUMOHMPOBAHUA W NYHKTOB NapasiyiesIbHOro CoeAMHeHNss — No CXeme, NnokasaHHOI Ha pu-
CYHKe 5;

- NMYHKTOB rPyNNMPOBKU — MO CXEME, NMOKa3aHHOW Ha pUCYHKe 6.

MpumedyaHne — PucyHkn 5 1 6 npegHasHayeHbl UCKTHUUTENBHO 4718 WTKCTPUPOBaHMS TpeboBaHUiA K 3a-
3emneHn0. PacnonoxeHve orpaHnunTeneil nepeHanpshkeHuid, KOIMYECTBO, KOHCTPYKTMBHOE WCMOJIHEHWE (BO3A4yLUHOE
UM kabenbHOe) NUTALWMX IMHWIA ONPeAenstoTCst NPOEKTOM M Ha PUCYHKaX NokasaHbl YC/T0BHO.

1 — CTpoOUTE/IbHBIE KOHCTPYKUMM MOBUNLHOMO 3faHus; 2 — MeTa/l/Inyeckue HETOKOBeAyliMe 4acTu 060pyAO0BaHUs HanpshkeHuem

cBbiwe 1000 B; 3 — 3asemnsiouliee YCTPOMCTBO; 4 — 3allWUTHble MNPOBOAHUKMA BblpaBHMBaAHMA noTeHumana (cMm. 6.1.12);
5 — 3asemnawuwune nposogHukn; TPC — TdAroBas pesnbcoBas ceTb; QF1—QFn — sobikiovatenu; FV1—FVn — orpaHnumitenu
nepeHanpsxeHunii; FU — npegoxpanutens; TA\—TAn — TpaHcdopmaTtopbl Toka; TV — TpaHcdopmatop HanpshkeHus;

A, a, X, X — BblBOAbI 06MOTOK TpaHcopmaTopa HanpsixkeHusi TV] C — yCcTpOMNCTBO KOMMEHCAUUN PEeaKTUBHOW MOLLHOCTU

PucyHok 5 — Cxema 3a3eM/ieHnsa nocta CeKLMOHNPOBAaHUA WK NMyHKTa napasieNibHoro CoeavHeHns

10
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1— cTpouTenbHble KOHCTPYKUUU MOBWUIBHOIO 34aHnsA; 2 — MeTa/l/Indeckme HeTOKOBeyLlne YacTu 060pyAoBaHNA HanpsXeHneM CBbllle

1000 B; 3 — 3a3emnsiollee yCTPONCTBO; 4 — 3alynTHble NPOBOAHWKU BblpaBHUBAHUS NoTeHuuana — cM. 6.1.12; 5 — 3azemnswowme

NPOBOAHVKN; 6 — nuTalowmne ANHUN NEePeMeHHOro W MOCTOSHHOro TOoKa OT TAroBoW nogcTaHuun; QS1—QSn — nepeknwoyatenu;
UA — yCTpOIACTBO 3awuTbl CTaHUMM CTbikOBaHusA; TPC — TsiroBasi penbcoBas ceTb

PucyHok 6 — Cxema 3a3eMieHus NyHKTa rpynnupoBKu

6.1.2 K ceTu cOOGCTBEHHbLIX HYXJ NOCTOB CEKLMOHWPOBAHWSA, MYHKTOB NapannefslbHoro CoefuHeHus u
NYHKTOB TPYNMNMPOBKN He A0NycKaeTcsl NOAKIUYEHNE HUKAKUX WHBIX MPUEMHUKOB 3/1EKTPO3HEPTUN.

6.1.3 MeTannnyeckme 0605104k Kabenei, 3axofdawmnx B 34aHne nocta CEeKUMOHMPOBaHUSA, MyHKTa na-
pannenbHOro CoeAVHEHUs WA MyHKTa rPynnupoBKY, 3/IEKTPUYECKN U30NNPYIOT OT 3a3eM/IAILWnX NpoOBOAHM-
KOB M 3alLMTHbIX MPOBOAHNKOB BblpaBHUBaHWS noTeHumnana. ConpoTUB/IEHNE UIOMSALUUN AO/MKHO ObiTb HE Me-
Hee 1 MOwm.

6.1.4 lna pacnpeaenutesibHbIX YCTPONCTB M 060pyAoBaHnsA HanpsbkeHnem cebile 1000 B npepycma-
TpuBaloT:

- 3a3emMnALWwmne NPOBOAHUKY;

- 3alMTHble NMPOBOAHVKM BblpaBHMBAHUA noTeHuuana u (Uin) ropu3oHTanbHblie 3a3emManTenu.

6.1.5 3azemnsatouiMe NPOBOAHNKA, 3alUTHbIE NPOBOAHUKA BblpaBHUBAHWUS NOTEHUMana v ropusoHTasb-
Hble 3a3eM/INTENIN BbINOJIHAIOT:

- Ha NocTax CeKLMOHMPOBaHUA 1 NYHKTaxX napannesibHoro CoOefMHeHNs — 13 cTasn CeYEeHNEM He MeHee
80 MM2 (y Nosi0cOBOI CcTa/lM — TONLWMHON He MeHee 4 MM);

- Ha MyHKTax rpynnupoBKU — U3 CTa/n ceYyeHnem He MeHee 120 mm2 (y NosI0OCOBOM CTasivi — TOJILLMHOW
He MeHee 4 MM).

Ha noctax ceKkuuoHWpoBaHWSA, 060pPYyAOBaHHbIX YCTPOCTBOM MOMNEPEeYHOii KOMMeHcauum peakTUBHOM
MOLLHOCTHU, CeYeHne 3a3eMIALWNX NPOBOAHMKOB YBENMUYMBAKT A0 COOTBETCTBYHLW,ET0O HOMUHAILHOMY TOKY
yCTpOCTBa KOMNEHcaLnn peakTUBHONW MOLLHOCTH.

MpoBOAHMKM NPOKIaAbiBaldT OTKPbITO BAOMb CTEH, MOTOJ/IKOB, KOPMNYCOB 3/1EKTPUUYECKUX annapatoB U
MeTas/IIOKOHCTPYKUMWIA, mapannefnibHo nosy, CTeHaMm WAW NOTOJIKY NMOMELLEHUS.

6.1.6 KOHTakTHble COefWHEHUS 3a3eMALWNX NPOBOAHMKOB MeXAy CO0060#, CO CTPOUTEsIbHbIMU KOH-
CTPYKUMAMW 3AaHUI, 3aWUTHBIMU NPOBOAHMKAMMW BblpaBHUBAHWUS MOTeHUMana v (UNnM) ropusoHTasIbHbIMU
3a3emMnTeNsAMN BbIMOJIHAKT CBapKOlW C A/IMHON Hax/necTa He MeHee ABOWHOro HavmbosiblIero nonepevyHoro
pas3Mepa NpoBOAHMKA, NPU 3TOM CBAPOYHbIA LWOB AO/HKEH ObiThb BbINOIHEH MO BCEMY NepuMeTpy Haxnecra.

KoHTakTHble coefiMHEHNS pacnonaraT B MecTax, AOCTYMNHbIX ANs ocMoTpa.
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6.1.7 TpeboBaHuA K LBETOBO MapKUpPOBKE 3a3eMNALWnXx npoBoaHuMkoB — no FOCT 34062—2017
(npunoxenue ).

6.1.8 C 3azemMnaoWMmMn NPOBOAHUKAMM COELUHAT Harayxo:

- MeTajn/imyeckne HeTokoBeAylime yactn ob6opyfoBaHua HanpsxeHuem cebiwe 1000 B;

- apMaTtypy M30/1ATOPOB, HA KOTOPbLIX 3aKpemn/jieHbl TOKOBeAyline 4acTy BO BCEX 3NIEKTPUYECKUX Lensax
Hanps>xeHnem csbiwe 1000 B;

- 3a3eM/iieMble BbIBO/bl MEPBUYHbLIX U BTOPUUYHBLIX 0OMOTOK TpaHCOPMAaToOpPOB HaNPSXXeHUs;

- nognexatine 3a3eMNeHNI0 BbIBOAbl OrpaHMunTeNneil nepeHanpsxeHui;

- CTpouTesnbHbIE KOHCTPYKLMUM MOBMIBHOIO 34aHus.

Kpome TOro, ¢ 3a3zemMnsawWMmMn NpoBOAHNKAMU COEAUHAT Harayxo:

- Ha nocTax CeKUMOHMpPOBaHUSA, 060pyAO0BaHHbIX YCTPOWCTBOM MOMNEPEYHON KOMMEeHcauum peakTUBHOW
MOLLHOCTWN, — BbIBOJ, MOC/EefHero;

- Ha MyHKTax rpynnupoBKW — BbIBOJ, YCTPONCTBA 3aliMTbl CTAHLUUN CTbIKOBAHUS.

6.1.9 Mexay nOCTOM CEeKUWOHWPOBAaHWUA, MYHKTOM napasfiefibHoro CoOefuHEeHUA WAN MYHKTOM rpynnu-
POBKM 1 TATOBOW peNbCOBOl CeTbi0 NMpeAycMaTpuMBalT HE MeHee [ABYX 3a3eMSKLWMX NPOBOAHUKOB, Tpebo-
BaHUA K MaTepuasny, CeYeHU0 N KOHTAKTHbIM COeAUMHEHUAM KOTOPbIX aHaNormyHbl yka3aHHbIM B 6.1.5 1 6.1.6.
3asemngowme NPoBOAHNKN NMPOKNaAbiBaT napasasienbHo APYr APYrY, OTKPbITO U U30/INPYIOT OT 3EMJIN.

6.1.10 Ha nocTtax CeKUMOHMPOBaHMUS, He 06OPYAOBAHHbLIX YCTPOMCTBOM MOMNEPEYHOl KOMMNeHcauum pe-
aKTMBHOW MOLWHOCTW, MYHKTax napasiyie/ibHOro COeAMHEHUA U MyHKTax FPynnMpoBKM 3a3eMsiouime npoBo-
OHVKN COefUHAIOT:

- Ha Xesie3HOLO0POXHbIX NyTsAX, He 060pYA0BaAHHbLIX PE/IbCOBLIMU LENsAMU, — C GAMXANLWNM Penbcom
3NeKTPUDULNPOBAHHOIO XENe3HO40POXHOro NyTH;
- Ha XeNIe3HOLOPOXHbIX NYTAX, 060PYA0BAHHbLIX PE/IbCOBLIMU LEMNSIMU, — CO CPeAHei ToUKoil NyTeBoro

Apoccenb-TpaHcopmaTtopa.

6.1.11 Ha nocTax CeKUMOHMPOBaHWA, 060pPYyLAOBaHHbIX YCTPONCTBOM MNOMNEPEYHOW KOMMEHcauun peak-
TUBHON MOLLHOCTMW, TpeboBaHNA K Npoknajke 3a3eM/IALLMX NPOBOAHWUKOB Y COEAUHEHUNIO WX C TATOBOW penb-
COBOW CeTbl aHas/IoONM4YHbl yKa3aHHbIM B 5.2.3.

6.1.12 Ecnv nocT CEKUMOHUPOBAHUSA, MYHKT NapaanenbHOro CoOeANHEHNS UAN NYHKT TPYNNUPOBKA BK/HO-
yaeT B ceb6a obopyfoBaHMe, pasMelLeHHOe Ha HeCKO/bKMX dhyHAameHTax, TO Ha ero Tepputopuu npegycma-
TpuBalT 3alNTHbIe NPOBOAHMKM BblpaBHMBaHWA noTeHunana. ConpoTUB/IEHME 3TUX NPOBOAHWUKOB MO OTHO-
LWEHU K 3eMsie He HopmupyeTcsa. MNMpoBOAHMKM LOMKHbI NPEeAcTaBNATb CO60 3/IEKTPUYECKU COEAUHEHHbIE
ApYr C ApYyroM NpofosibHble M NonepeyHble ropu3oHTasbHble 3a3eMnuTenn. Fopu3oHTasbHble 3a3eMInTenm
npoknagbiBaT Ha rnybuHe (0,3 £ 0,1) m 1 Ha paccTosiHum (1,0 £ 0,2) M OT dpyHAAMEHTOB 060pyAoBaHus. Y
NMOCTOB CEKUWOHWPOBAHUA W NYHKTOB NapasniesibHOro COeAUHEHUS CTPOUTEsNbHbIE KOHCTPYKLUN MOGUABHOIO
3[aHUA COeAUHAT C TOPU3OHTANIbHBIMU 3a3eMIMTENAMN HE MEHee YeM B [BYyX MecTax.

Ecnv nocT ceKkuMOHNPOBaHUA, NYHKT napansienbHOro CoOeAMHEHNS WM NYHKT TPynnupoBKM BK/IKOYAET B
cebss o60pyfoBaHMe, pa3Mel,eHHoe Ha OAHOM byHAamMeHTe, TO npeAycMaTpyMBalOT rOpu3oHTasibHble 3a3eM-
NNTeNn ToNbKO MO KOHTYPY 3Toro pyHaameHTa Ha rny6uHe (0,3 £ 0,1) m 1 Ha paccTtosaHum (1,0 £ 0,2) M OT Hero.

6.2 ABTOTPaHC(OPMATOPHbIE MYHKTbI

6.2.1 Ha 3asemneHve aBTOTpaHC(OPMAaTOPHbIX NMYHKTOB pacnpocTpaHatTca TpebosBaHusa 6.1.2—6.1.8
n6.1.12.

6.2.2 C oTcacbiBalwWen NMHUER CoefuHAT Harayxo:

- 3asemnfoWwme NPoBOAHMKM (HE MeHee yeM B ABYX MecTax);

- 3alMTHble NPOBOAHWKN BblpaBHMBaAHUA NoTeHuMana (He MeHee 4yem B [ByX mMecTax);

- nognexatwunin coeAUHEHU C pPesibCOM BbIBOJ 0OMOTKM HanpsbkeHuem 25 kB kaxgoro us aBToTpaHc-
dopmaToposB.

6.2.3 Tpeb6oBaHUA K CEYEHUIO OTcacbiBalLWen NMHUKN, ee Npoknagke N COeQUHEHUID C TATOBON pesibCo-
BOW CeTbl aHaNorMyHbl ykasaHHbIM B 5.2.3.

6.3 TlyHKTbI NOAKMOYEHUA NAaCCaXUPCKUX BaroHoB

6.3.1 3a3emM/ieHne MyHKTOB MOAK/IOYEHUS MacCaXMpPCKMX BarOHOB BbIMOJIHAKT MO CXEMeE, MOKa3aHHOW
Ha pucyHke 7. Kopnyca Bcero obopygoBaHus HanpshxeHuem cBbiwe 1000 B coeAMHAKT € 3a3eMAAWMMU
NpPoOBOAHUKAMMU.
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BpoH0 1 (MNKn) akpaHbl Kabenein K KOMTOHKaAM CO CTOPOHbI MyHKTa NOAKIOYEHMNA NacCaXMpPCKUX BaroHoB
COEAMHAT C KOPNyCOM MyHKTa Harfyxo. BpoHio n (Unn) akpaHbl kabeseil Ha BCeEM NPOTSXEHUU Kabensa u Ha
€ro NpoTMBOMNOJIOXXHOM KOHLIE He 3a3eMsoT.

1 — 3auWuTHble NPOBOAHVKM BblpaBHUBaHWA NoTeHuuana; 2 — 6ak mMacnsHoro TpaHcdopmaropa, Kopnyc Cyxoro TpaHcdgopmaTopa;

3 — KoHUeBble MyhTbl kabeneli n coefuMHeHWA O6GPOHM UM 3KpaHOB Kabenell C 3aWUTHbIMW NPOBOAHWKAMW BblpaBHWBAHUSA

noteHymana; QS1 — pasbeAnHUTeNb ANS NOAKMUYEHUS K KOHTAKTHOW ceTn unn nutawwei nuHun; QS2— QSn — pasbeguHutens(n);

QF — ogHOMONOCHLIV BblkoUaTesib Ha HanpshkeHue 25 nnu 35 kB; FV — orpaHnuntens nepeHanpshkeHunii; TA— TpaHcdopmaTop ToKa;

71 — cunoBoli ogHoasHbIn TpaHchopmaTop; KN — kabenbHas(ble) NMHUA(M) K KoNoHKaM; A, X — BbIBOAbl 0OMOTKM BbICLUETO HANPsSHKeHUs

TpaHchopmartopa J1 ; a, X — BbIBOAbI 0OMOTKM HU3LWEro HanpshkeHusa TpaHcopmartopa J1; 72 — KOMMNIEeKTHas TpaHcdopmartopHas
nofctaHuma cobCTBEHHbIX HYXZ, (NP HanNUuuMM B COCTaBe KOHCTPYKLUW)

PucyHok 7 — Cxema 3a3eM/IeHUs1 NyHKTa NOAKTHOUEHNS NACCAKMPCKUX BaroHOB

6.3.2 3azemnsouMe NPOBOAHUKMN, BbINOMIHEHHbIE ABYMS NPOBOJAaMU, CEYEHNE KaXAO0ro U3 KOTopbIX CO-
OTBETCTBYET HOMMWHA/ILHOMY TOKY MyHKTa, MOAKIYAKT HArNyxo K Gauwxkalilieil TOKOOTBOASLLE penbcoBoit

HUTU XXeNIe3HOAO0POXHbIX MyTei oTCTOS.
6.3.3 Tpe6oBaHMA K 3alUTHbBIM MPOBOAHNKAM BblpaBHWBaHUSA MOTeHUMana M ropusoHTas/lbHbIM 3a3eM-

NNTENAM aHasiornyHbl yKasaHHbiM B 6.1.12.
7 TpaHcdopmaTopHble noacTaHumn

7.1 MNopacTaHuMn, NOAKOUYEHHbIE K IMHUAM 3/1eKTponepeaqyn aBTO6/10KMPOBKM U MPOA0/IbHOIO
3N1eKTPOCHabXeHUA

7.1.1 3asemsieHne BbINOJIHAIOT:
- MOACTaHUMI C BO3AYWHbLIM BBOAOM M 0AHO(a3HbIM TpaHCOpMaTOpoOM — MO CXeme, NoKa3aHHOl Ha

pucyHke 8;

- nogcrtaHuuii ¢ kabenbHbIM BBOAOM M OofgHOMa3HbIM TPaHCOPMaTOpOM — MO CXEMe, MOoKa3aHHOW Ha
pucyHke 9;

- NoACTaHUMA € BO34YLWHLIM BBOAOM U TpexdasHbiM TpaHCOpMaTOpOM — MO CXeme, MOoKa3aHHOW Ha
pucyHke 10;

- MoACTaHuMi ¢ KabenbHbIM BBOAOM U TpexdasHbiM TpaHCOpMaToOpoOM — MO CXeMe, MokKa3aHHOW Ha
pucyHke 11.
13
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MpumeyaHne — PucyHkm 8—11 npegHasHayeHbl WCKIUUTENBbHO A8 WAIIOCTPUPOBAHWSA TpeboBaHwit
K 3a3emsieHnto. PacnonoxeHvie pasbefuHuTeneil 1 orpaHuumTenieil nepeHanpskeHu Ha CTOPOHE HanpsbkeHWeM CBbl-
we 1000 B, koNM4ecTBO, KOHCTPYKTMBHOE MUCMOSIHEHNE (BO3AYLLIHOE UM KabesibHOE), Y1CA0 ha3 OTXOo4AWMX INHUIA aNekK-
Tpornepegayn HanpsxeHnem go 1000 B, Tmn 3aLlUTHbLIX annapaToB CO CTOPOHbI HaNpsXXeHWEeM Kak o, Tak 1 cebiwe 1000 B
(NpegoxpaHnTeny, BbIKOYATENN WM aBTOMATUYECKUE BbIK/OYaTeNN) ONPeaensoTcs NPOEKTOM 3/1EKTPUYECKOR ceTn mn
Ha PUCYHKaxX rnokasaHbl YC/IOBHO.

BN B/

a) Mpu HaMUMK aKpaHa Mexay 06MOTKaMu CUMI0BOTO 6) Mpun OTCYTCTBMM 3KPaHa MEX/Iy 06MOTKaMU CUI0BOTO
TpaHcgopmatopa TpaHcthopmaTopa

1 — kopnyc wau pama noacTaHuuu; 2 — 6aK MacnsHOro WAM KOPMyC CYXOro CWA0OBOro TpaHcdopmaropa; 3 — 3kpaH Mexay

obmMoTkammn cyxoro TpaHccopmartopa; 4 — Kopnyc kabenbHoro Awwka; B/l — Bo3gywHas nuHUsA anektponepegauun; K/l — kabenbHas

nuHus anektponepegaun; OX, MX — BbIBOAbl kabenbHoro fAwmka; A, X, al — a5, x — BbIBOAbl 0O6MOTOK TpaHcdopmartopa 7,

FL/1, FU2 — npegoxpanutenu; FV'\, FV2 — orpaHununtenu nepeHanpsxeHuii; FV3 — MCKpOBOI npomexyTok; Q F— aBTomaTunyeckuii

BblK/IlO4ATENb Ha HanpsixeHne ao 1000 B; QS — pybunbHuK; 7 — cunoBoii TpaHcopmatop; U — 6710k aBTOMaTUYECKOT0 perynMpoBaHuns

HanpsXxeHns (NpU HanMuMM B cOCTaBe KOHCTPYKUUWM nogctaHumu); |, Il — ToukM coefmHeHus c 3asemnsowmm(u) yctpoictsom(ammn) —
cM. 7.1.3 n 7.1.4 (3a3emneHne Toukun Il BbINONHAOT TONbKO Y NOACTAHUUIA C MeTaNIMYecknM KabenbHbIM ALLUKOM)

PucyHok 8 — Cxema 3a3eM/IeHWs1 TPAHCOPMATOPHON NOACTAHLMM C BO3AYLUHLIM BBOAOM U OAHO(A3HbIM
TpaHcopMaTopom

14
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Kn KN
a) Mpy HaAMuMKM aKkpaHa Mexagy 06MOTKamn CUI0BOrO 6) lMpn OTCYTCTBUM 3KpaHa Mexay 06MOTKamMu CUI0BOrO
TpaHcchopmaTopa TpaHcchopmartopa

1— kopnyc unm pama nogcTaHuun; 2— 6ak MacISHOro UM KOpnyc Cyxoro CUI0BOro TpaHcdopmaTopa; 3— akpaH Mexay 06MoTKkamu cyxoro
TpaHchopmartopa; 4 — kopnyc kabenbHoro Awuka; K — kabenbHaa nuHus anektponepegayn; OX, MX — BbiBOAblI KAOENbHOT0O ALMKA;
A, X,al— a5, x — BbIBOAbl 06MOTOK TpaHcopmartopa I FL/1, FU2 — npepoxpanutenu; FV1, FV2 — orpaHnunTenn nepeHanpsikeHuii;
FV3 — nckpoBoii npomMexyTok; QF— aBToMaTU4eCcKniin BblknoyaTenb Ha HanpsxeHue Ao 1000 B; QS1 — pasbeanHuTeNb A8 NOAKNI0YEHNS
K IMHWUW anekTponepegayn aBTO6M0KMPOBKN UM NPOAOSBHOIO 3NeKkTpocHabxeHnsa; QS2 — pybunbHWK; T — CUNOBOI TpaHcchopmaTop;
U — 6710k aBTOMAaTUYECKOrO pPerysimpoBaHns HanpsxkeHus (Mpy Hannyuym B COCTaBe KOHCTPYKUMM nogctaHumu); |, Il — Toukn coeguHeHuns
¢ 3asemnawwmm(un) yctpoicteom(amm) — cm. 7.1.3 n 7.1.4 (3a3emneHne Touku Il BbIMONHAKT TONbKO Yy NOACTAHUMIA C MeTanInyeckum
KabenbHbIM SILLMKOM)

PucyHok 9 — Cxema 3a3eM/IeHNsi TpaHCHOPMAaTOPHOI NOACTaHLMU ¢ KabeslbHbIM BBOAOM 1 OAHOCA3HbIM
TpaHchopmaTopom
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BN

notpebuTen)dm) notpedutento(sy|)

1— kopnyc uau pama nofcraHuun; 2— 6ak MacIstHoro UM Kopnyc cyxoro cusi0Boro TpaHcpopmaropa; 3— kopnyc pacnpegenmTtesiHoro

ycTpoicTBa HanpshkeHnem o 1000 B; B/l — Bo3gylwHas nuHus anektponepegaun; KN — kabenbHas nuHus anektponepegauun; A, B, C,

a, b, ¢, 0 — BbIBOoAbl 06MOTOK TpaHcdopmartopa I; FL/1—FU3 (QF1) — npegoxpaHuTenu wnu Bbikoyatens; L1—L3 — dasbl cetn

HanpshxeHneMm o 1000 B; PEN — coBMeLLEeHHbIi 3alWMTHbIA U HEWTpasibHbIA NPOBOAHMK CETU HanpsixkeHnem fo 1000 B; QF2—QF5 —

aBTOMaTU4Yeckme BblkoUaTenm Ha HanpshkeHve fo 1000 B; QS — py6unbHuk; T — cuioBoi TpaHcdopmartop; | — Touka coeguHeHus
€ 3a3eMALWNM yCTpoicTBOM — cM. 7.1.3

PucyHok 10 — Cxema 3a3eM/ieHN st TpaHCopMaTOpHOlA NOACTaHLUMM C BO3AYLUHbIM BBOAOM U TPEXhasHbIM
TpaHcgopMaTopom
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1— kopnyc unu pama noAcTaHuuun; 2— 6ak MacasSHOro UM KOpnyc Cyxoro CU10Boro TpaHcopmaropa; 3— kopnyc pacnpegenurenibHoro

ycTpolicTBa HanpshkeHmem fo 1000 B; B/l — Bo3gyLlwHas NuHMA anekTponepeaaun; K — kabenbHasa nuHus anektponepegaun; A, B, C, a,

b, ¢, 0 — BbIBOAbLI 06MOTOK TpaHchopmaTtopa I, FW —FU3 (QF1) — npegoxpaHuTenu unu Bbikoyatens; FV4 — MckpoBOi NpoMexyTok;

L1—L3 — dra3bl cetn Hanpsxkenvem o 1000 B; PEN — cOBMELLEHHbIN 3alinTHbIA U HelTpanbHbIA NPOBOAHMK CETU HanpsXxeHnem

Ao 1000 B; QF2—QF5 — aBTomaTtmyeckue BblklOYaTenn Ha HanpsbkeHne o 1000 B; QS1 — pasbeguHutesnb; QS2 — pybunbHUK;
T— cunosoit TpaHchopmartop; | — Touka cCoefMHEHNA € 3a3eMNSALWNM YCTPOMNCTBOM — cM. 7.1.3

PucyHok 11 — CxemMa 3a3eM/ieHUsi TpaHCGIOPMATOPHOW NOACTaHLUUM C KabesbHbIM BBOLOM U TPEX(DA3HbLIM
TpaHchopmMaTopom

7.1.2 3aszemnswoLiee yCTPOKWCTBO NOACTAHLUUN BbIMOJHAKT TakuM 06pa3oM, YToObl ero conpoTuB/IEHNE
6b1s10 He 6onee:

- B 0gHOa3HbIX ceTax HanpshxeHnem 220 B npu mouwiHocTn TpaHchopmaTtopa go 10 kB A — 10 Owm,
npy MOLLHOCTK TpaHcopmaTopa cBbiwe 10 kB-A — 4 Ow;

- B TpexdasHbiXx CeTAX NPy MOLWHOCTU TpaHcdopmaTopa csbiwe 10 kB A: Npu NMHEHOM HanpshHXeHun
220 B — 8 Owm, npu nnHeinHom HanpshkeHun 380 B — 4 Owm.

Mpu ypensHom conpoTuBieHUn rpyHTa p 6osee 100 OM M gonyckaeTcs yBennyMBaTb yKasaHHble HOp-
Mbl B 0,01 p pa3, HO He 6osiee [EeCATUKPATHOIO 3HAYeHUs.

3asemnifalee yCTPONCTBO C TATOBOM PesibCOBOM CETbI0O HE COEAUHSIOT.

MeTannunueckne 060704KM N GPOHIO Kabenei, 3axogdwmnx B 34aHWe MNoAcTaHUMKM, C 3a3eMSWum
YCTPOWCTBOM U 3a3eM/IAKOLWMMN NPOBOAHMKAMW HE COEAMHAIOT.

7.1.3 Y Bcex noAcTaHuuii, KpoMe npefHasHayeHHbIX A4/ OCHOBHOIO WM pe3epBHOro 3fieKTpocHabxe-
HUA peneliHbiX WKadoB, C 3a3eM/ISWNM YCTPOWCTBOM, yKasaHHbIM B 7.1.2, coegnHAT Toukn | n L.

MpumeyaHne — 3p[ecb U ganee B HACTOsILWEM nogpasgene 0603HavYeHns Touek no pucyHkam 8—11.

3aszeMswoLULmMe NPoBOAHUKM BbINOMHAT U3 KPYraoro cTasibHOro npokarta guamMeTpomM He MeHee 10 MM
WUNAN NONOCOBOW CTanu WKUPUHON He meHee 30 MM U TOMWMHON He MeHee 4 MM. Paguyc m3rnba 3aszemsisio-
LWMX NPOBOAHNKOB AO/KEH OblTb He MeHee 150 MM. 3asemnsowue NPOBOAHUKN MPOKNAAbIBAT OTKPbLITO MO
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NMOBEPXHOCTW FPYHTA W 3/IEKTPUYECKN U30NNPYIOT OT Hee. CONPOTMB/IEHNE U30NALUN AO/KHO ObITb HE MEHee
10 kOm.

7.1.4 Y noacTaHumMiA, npeAHa3Ha4YeHHbIX 419 OCHOBHOIO UMM Pe3epBHOr0 3/1EKTPOCHAGXEHUST peneliHblX
wkados:

- npegycMmaTtpuBaloT [Ba 3a3eMNsALW X YCTponcTea, yaoBieTBopsaowmux TpebosaHmam 7.1.2, — ogHo
015 o6opypoBaHMsa HanpsbkeHnem cBobiwe 1000 B, BTopoe — Ans o6opyaoBaHus HanpshkeHunem go 1000 B.
PacctosHne mexpgy 3TMMU 3a3eMNALWMUMK YCTPONCTBaAMK, a Takke MexAy 3a3eMAsluuM YCTpoicTBOM
Ha HanpsbkeHue cBbilwe 1000 B n 6Amxainwmm penbcom 3nekTpudnymnpoBaHHoro n (uam) o60pyaoBaHHOrO
penbCoBbIMU LLENSAMMN XEesTIe3HOLOPOXHOTO NyTU AO/MKHbI 6biITb He MeHee 10 M. 3asemnswLlMe NPOBOLHUKK
3/1IeMeHTOB 060pyAo0BaHuS HanpsxeHnem cebilwe 1000 B ¢ 3a3eMaA0WMMM NPOBOAHUKAMW 3/1EMEHTOB 060-
pyfoBaHus HanpsxeHuem o 1000 B He coeAuHSAIOT;

- C 3a3eM/SALWMM YyCTPONCTBOM Ha HanpsbkeHue cebiwe 1000 B coegMHSAOT TOUKY |;

- C 3a3eMAKWMM YCTPOMNCTBOM Ha HanpsxeHue fo 1000 B coeguHAKT Touky lI;

- 3a3eM/isilolLMe MPOBOAHMKN OrpaHuYynTenieil nepeHanpsixeHuii HanpshxeHnem cBbiwe 1000 B ¢ kop-
nycom wau pamMoi noACTaHUuu He coefuHAT. B ocTanbHOM TpeboBaHUA K 3a3emMaslowWwuM NpoBOAHUKAM
aHanornyHbl yKkasaHHbiM B 7.1.3;

- Yy MauTOBbIX NOACTaHLMIA KOpnyca unn pambl K MeTannnyeckne kabenbHble AWNKA 31EKTPUYECKN U30-
NUPYOT OT NOBEPXHOCTN 6eTOoHa Xene300eTOHHbIX U MeTanna MeTanMyeckux CTOoekK, Ha KOTOPbIX OHU ycTa-
HOBJIeHbl. COMPOTUB/IEHNE U30NALUN OOMKHO 6bITb He MeHee 10 KOM.

7.1.5 PacnonoxeHHble Ha onopax KOHTAKTHOW CeTu CTaHUU CTbIKOBaHMS pasbeauHuTeNnn, yepes KoTo-
pble noAcTaHUMM NOAKAYEHbI K IMHUAM 3NeKTponepenayn, aNekTpuyecky N3oInpyroT OT ONopbl U He 3a3eM-
NaT. B TArax Takux pasbeguHuTesnieil npegycmatpuBaloT M30IMPYHOLWYK BCTaBKy. BcTaBka fgosmkHa pacnona-
raTbCA Ha paccTosHMW OT MOBEPXHOCTM rPyHTa He meHee 3 M. CONpOTUB/IEHME W30NALUN LO/MKHO ObiTb He
MeHee 10 kKOM. MpuBOAbl pazbegmHuTeneii 3aseMnsaT B NOPAAKe, aHaN0rM4yHoM ykaszaHHomy B 8.1.8 n 8.3.2.

PacnosioxeHHble Ha onopax KOHTaKTHOM ceTu (3a UCKNHYEHUEM KOHTAKTHOM CeTU CTaHUWIA CTbIKOBaHUSA)
pasbeguHUTENU, Yepes KOTOpble NOACTaHUMM MOAKMNYEHblI K IMHUAM 3NekTponepegadun, 3a3emasaoT B Mo-
psaKke, aHasioTMYHOM ykKasaHHomy B 8.1.4, 8.1.5 n 8.3.1. MpuBoabl pasbeanHuTenein 3alemaatoT B nopsgke,
aHanorMyHom ykasaHHomy B 8.1.8 n 8.3.2.

7.1.6 PacnosioxXeHHble Ha CAMOCTOATE/IbHbIX OMopax pasbeAUHUTENN, Yepes KOTopble NOACTaHLUUM NOA-
K/II0YEHbl K TMHUAM 3niekTponepegayun, v NnpuBoabl 3TUX pasbefuHUTENel COefNHAIOT:

- ec/nm camocToATeNbHaa onopa pacnosiokeHa Ha paccTtofaHuyM Ao 10 M OoT noAcTaHuUM UAn BXOAUT B
COCTaB €ee KOHCTPyKuuu, TO C 3a3eMsAlLWuUmM YCTPONCTBOM MNOACTAHUMMW, BbINOSIHAEMbIM B COOTBETCTBUMU C
7.1.2;

- ec/nm caMmocToATesibHas onopa pacnosiokeHa Ha paccTosHuu cBbiwe 10 M noAcTtaHuum, TO € UHAUBU-
AyanbHbIM 3a3eMNAWNM YCTPOWCTBOM, COMPOTUB/IEHME KOTOPOro AO/MKHO ObITh He Gonee:

10 Owm.... ..Npy ygenbHoMm conpotusneHun 3emam go 100 Om wm;
15 OMouiiiiier v s v i e » . ... 0T 100 go 150 Om-m
20 OM.ceeesr e P e e P e » . .. 0T 150 go 1000 Om m
30 OM.ceeeer e D » e e P v cebiwe 1000 Om ™

7.2 TMoacTaHUMW, NOAK/IOUYEHHbIE K IMHUSIM 3/1EKTponepenadym CUCTEM «MNPOBOJA — PefbChbi»,
«/Ba NpPoBOJa — PesibChI» N «KOHTAKTHbIA MPOBOA — [OMNONIHUTE/IbHbIV NPOBOAL — PESbChI»

7.2.1 3a3zemMsieHne BbIMOJIHAKT:
- nogcTaHumii ¢ ogHothasHbIM TpaHCOPMaToOpOM — MO CXeme, NOKa3aHHOW Ha pUCyHKe 12;
- nogcTaHumii ¢ TpexdasHbiM TpaHchopMaTopomM — MO CXeme, NokKasaHHOol Ha pucyHke 13.

MpumeyaHne — PucyHkn 12 1 13 npegHasHayeHbl VCKAKUUTENbHO A0S UNOCTPUPOBaHMS TpeboBaHui
K 3a3eM/ieHn0. PacnonoxeHve pasbefuHUTeNen 1 orpaHnunTesnieil nepeHanpshkKeHnii Ha CTOPOHE HamnpsPKEHWEM CBbl-
we 1000 B, KO/IMYECTBO, KOHCTPYKTUBHOE UCMOSTHEHUE (BO3AYLUHOE WK KabenbHOE), YACNOo ha3 OTXOAALMX NNHUIA 3NeK-
Tponepesaun HanpsxeHnem o 1000 B, Tun 3aluTHbIX annaparoB CO CTOPOHbI HaNpsXXeHWEeM Kak [0, Tak 1 cBbiwe 1000 B
(NpegoxpaHnTenu, BbIKOYATENN UM aBTOMATMYECKME BbIK/IOUaTEN) ONPeaenstoTCcs NPOEKTOM 3/1IEKTPUYECKON CeTu n
Ha pUCYHKax nokasaHbl YCMNOBHO.
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1— kopnyc win pama noAcTaHuuu; 2 — 6ak Macs/isHOro WM Koprnyc Cyxoro CU/i0BOro TpaHcdopmaTopa; 3 — 3alMTHble NPOBOAHUKN
BblpaBHUBaHMA MOTEHUMana Uiy ropusoHTasibHble 3azemnnTenn — cm. 7.2.2; 4 — pama pasbveguHutena QS1; B/l — Bo3gywHaa nnHua
anekTponepegaun; K/ — kabenbHas nuHua anektponepeayn; PrMX, POX — BbiBoAbl kabenbHoro Awmka; A, X, al — a5, X — BbIBOAbI
06MOTOK TpaHcdopmartopa 7 FLU1 — npepoxpaHutens; FV1 — orpaHumumTens nepeHanpsikeHuin; FV2 — WCKPOBOW NPOMEXYTOK;
QF — aBTOMaTMyeckuii Bblk/IOYaTeNb Ha HanpshkeHve Ao 1000 B; QS1 — pasbeguHutenb; QS2 — pybunbHuk; T — CWIOBOIA
TpaHcdopmaTop; U— 610K aBTOMATUMUECKOro peryimpoBaHna HanpsxeHus (Npy Hanamumm B coctaBe KOHCTPYKLMU nofcTaHumm); |— Touka
COoefINHEHNA C TATOBOI penbCoBOW ceTblo — cM. 7.2.3; Il — Touka COeAVHEHUsi C TATOBON pPefibCOBOI CETbI0 WM C UHAUBUAYAbHbIM
3a3eMIS10WMM YCTPONCTBOM — CM. 7.2.5 1 7.2.6

PucyHok 12 — Cxema 3a3emsieHusi NMoACTaHUMM ¢ ogHOa3HbIM TpaHcopMaTopom
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BN

1— kopnyc unu pama noActaHunm; 2— 6ak MacnsaHoOro Uan Kopnyc Cyxoro CM0BOro TpaHchopmaTopa; 3— Kopnyc pacnpeaenntenbHoro
ycTpoiicTBa HanpshkeHnem go 1000 B; 4 — 3awuTHble MPOBOAHMKN BbipaBHUBAHWA MOTEHLMaNa U ropusoHTasbHble 3a3emManTent —
cMm. 7.2.2; 5 — pama pasbeguHutensa QS1; B/l — Bo3gylwHas nuHuA anektponepegadn; KN — kabenbHasa NuHUSA anektTponepegavu;
A, B, C, a, b, ¢, 0 — BbIBOAbI 06MOTOK TpaHchopmaTopa 7; FWI, FU2 (QF1) — npefoxpaHuTenu unu Bbiknwoyatenb; FV — 1CKpoBOii
npoMexyTok; L1—L3 — dhasbl ceTn HanpshkeHnem o 1000 B; PEN — COBMELLEHHbI 3aLlLUTHBIA U HEWTpPasbHbI NPOBOAHUK CETU
HanpshxeHvem o 1000 B; QF2— QF5 — aBTOMaTtunyeckme BbikIOYaTenn Ha HanpskeHne o 1000 B; QS1 — pasbeguHutens; QS2 —

py6unbHUK; 7 — cuNoBOl TpaHchopmaTop; |— Touka CoefUHEHNS C TATOBOW Pe/IbCOBON CETbI0 AN C UHANBUAYANbHBIM 323€MA0LWUM
YyCTPOWCTBOM — CM. 7.2.4, nepeyncnieHns a) u 6); Il — Touka coefuHEHNS C UHANBUAYA/TbHLIM 3a3eM/IAOLWMM YCTPOWCTBOM — CM. 7.2.4,
nepeuncnenune B); |l — Touka CoeAMHEHNA C TATOBO PefibCOBON CeTbi0 WM C MHAMBUAYASIbHBIM 3a3eMSALWMM YyCTPONCTBOM —

cM. 7.251n7.2.6

PucyHok 13 — CxeMa 3a3em/ieHus1 NoACTaHUMM ¢ TpexdpasHbIM TpaHchopMaTopoMm

7.2.2 Ecnu noacTaHuusa BkoYaeT B cebs o6opyAoBaHMe, pa3sMeLLL,eHHOEe Ha HECKO/IbKNX DyHAamMmeHTax,
TO Ha ee TeppuTtopumn npegycmaTpusaloT 3alUTHbIE NMPOBOLHUKN BblpaBHUBAHWA noTeHuuana. NMpoBOAHUKK
JOJKHBI NpeAcTaBisAiTb COOOW 3/1eKTPUYECKN COefMHEHHblIe APYr C APYroM NPOAOJibHbIE W NonepeyHble ro-
pu3oHTanbHble 3a3eMnTenu. Fopu3oHTaNbHbIE 3a3eMIUTENN npoknagbiBaloT Ha rnybuHe (0,3 £ 0,1) M 1 Ha
pacctosHum (1,0 £ 0,2) M OT hyHAAMEHTOB 060pyA0BaHUSA.

Ecnu nogctaHuua eknwovaet B cebs obopygoBaHue, pasmelleHHOe Ha oAHOM dyHAaMeHTe, TO npef-
ycmaTtpusalT ropu3oHTasIbHble 3a3eM/INTEIN TONLKO MO KOHTYPY 3TOro hyHaamMeHTa Ha rnybuHe (0,3 +0,1) m
n Ha pacctosaHum (1,0 £ 0,2) M OT Hero.

Y nofAcTtaHuuii, BCe 3N1eMEHTbl KOHCTPYKLUWN KOTOPbIX PasMeLleHbl Ha ONOpe KOHTaKTHOM CeTu, ropu3oH-
TanbHble 3a3eMINTENN U 3alliMTHbIE NPOBOAHMKN BbipaBHMBaHUA MOTEHUMana He npegycmartpusaloT.

MeTannuyeckue 060104kN 1 BPOHIO Kabenen, 3axogAawmx B 3gqaHne NOACTaHUNN, C FNaBHON 3a3eMsto-
Wwei WUHOW 1 3a3eMNAILWMMN NPOBOLHNKAMUN HE COEAUHSIOT.

7.2.3 Y nopctaHuuii ¢ ogHodasHbiM TpaHchopmMaTopoM TOYKM | COeAMHAT C 6AmKanwmm penb-
COM 3NeKTPUPMNLUMPOBAHHOIO XeNe3HO40POXHOro nyTu, y nogctaHuuii, npegHasHavyeHHbIX A8 3N1eKTpo-
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CHabXeHUss penenHbiX WKagoB — C Pe/IbCOM TOTO [/TABHOIO Xe/Ie3HOLO0POXHOro MyTH, K KOTOPOMY OTHOCUTCS
peneHblin wkad.

MpumeyaHne — 3pech U panee B HACTOsLWEM nogpasgene 0603Ha4YeHNs ToYek Nno pucyHkam 12 un 13.

3asemnsowme NpPoBOAHUKM BbINOMHAKT U3 KPYI/IOr0 CTafbHOrO Npokata guameTpoMm He meHee 10 Mm
UKW NOJSIOCOBOW CTa/n WNPUHOK He MeHee 30 MM M TONWMWHOK He MeHee 4 MM. Paaunyc nsrnba 3asemnswmx
NPOBOAHWKOB A0/DKEH ObiTb He MeHee 150 mm. 3azemnifwlimMe NPOBOAHWKM NPOKAaAbIBAOT OTKPbITO MO NO-
BEPXHOCTW TPyHTa U 3NEKTPUUYECKN U30NMPYIT OT Hee. CONPOTUB/EHUE U30NAUUN [O0MKHO OblTb HE MeHee
10 kOwm.

7.2.4 MopactaHuum ¢ TpexcasHbiM(K) TpaHcopmaTopom(amu) 3a3eMAsoT ¢ CoOBNAEHMEM CeayoLwmnx
npaswun:

a) y noAcTaHUuMin ¢ oaHUM TpaHCcOpMaToOpOM MOLLHOCTbO A0 25 KB A (3a MCKIOYEHNEM PacrnosI0XeH-
HbIX Ha CTaHUMAX CTbIKOBAHMUA) TOUYKY | COEAMHAOT € 6AmKanwnm pesnbCom 3NeKTPUPULMPOBAHHOIO Xenes-
HOLLOPOXHOMO NYTWU UMW C UHAMBUAYANbHBIM 3a3eMAALWNUM YCTPOCTBOM, COMPOTUBAEHNE KOTOPOro AO/IKHO
6bITb He 6osiee 4 OM. lMpu yaenbHOM conpoTuMBAEeHUU rpyHTa p 6onee 100 OM-M JonyckaeTcs yBe/nmymBaTb
yKasaHHble Hopmbl B 0,01 p pa3, HO He 6onee [EeCATUKPATHOIO 3HAYEHUS;

6) y nogcTaHumMii, He yA0BAETBOPAOWMX YCIOBUAM MO NEpedYncsieHnto a), ToUky | coeguHsoT co cpea-
Heli TOYKoli NyTeBOro Apoccesnb-TpaHcgopmaropa.

MprmeuyaHne — 3HAYEHUsI PACCTOSIHUI — MO OpAMHATaM;

B) TOUKy Il coenHAIT ¢ MHAMBUAYaA/IbHBIM 3a3eM/IAIWNUM YCTPOWNCTBOM, PACNOJIOXEHHbIM Ha paccTo-
AHUN He MeHee 20 M OT MOACTaHUMM B CTOPOHY, MPOTUBOMOJIOXHYO 6AMXailemy anekTpuuympoBaHHoMy
n (M) o60pya0BaHHOMY PESIbCOBLIMU LIENAMMN Xese3HOA0POXHOMY NyTU. TpeboBaHWUa K MHAMBUAYASTbBHOMY
3a3emM/igLeMy yCTPOKCTBY:

1) B ogHoha3HbIX ceTax HanpsxxeHuem 220 B npm mMowHocTn TpaHcdopmaTtopa o 10 kB A co-
NpoOTUBJ/IEHNE AO/DKHO ObITb He 6osiee 10 OM, Npy MOLWLHOCTU TpaHcdopmaTopa cBbiwe 10 kB A —
He 6onee 4 Owm;

2) B TpexdasHbIX CeTAX NpM MOLWHOCTU TpaHcdopmaTtopa cBbilwe 10 kB A: npu nuHeliHOM Hanps-
XeHun 220 B conpoTuBieHNE AO/MKHO 6biTb He 6onee 8 OM, Mpu NUHEAHOM HanpshkeHun 380 B —
He 6onee 4 Owm;

3) Npu yaenbHOM CONpoTUBAEHMU TpyHTa p 6onee 100 OM-M gonyckaeTcs yBenmMumBaTh yKasaHHble
Hopmbl B 0,01 p pas, HO He 6osiee feCATUKPATHOrO 3HAYEHNUS;

4) 3a3emMnsoLEee YCTPOICTBO C TATOBOW PesibCOBOM CETbHO HE COEAUHSIOT;

) mexgay BbiBOAaMW HeilTpasneih o6MOTOK HanpsxeHnem 0 1000 B cuioBbiXx TpaHCPOPMaTOPOB U KOp-
nycoM WAy pamoi NoAcCTaHLUW BKAKOYAKT UCKPOBOW NPOMEXYTOK;

[) Tpe6oBaHMA K 3a3eMIAWNUM NPOBOAHMKAM aHasIoTMYHbl yKa3aHHbIM B 7.2.3.

7.2.5 PacnonoxeHHble Ha onopax KOHTaKTHOW CeTu pasbefuHUTeNnu, Yyepes KoTopble NoAcTaHuun noga-
KNOYeHbl K IMHUAM 3anekTponepegaun (touka lll) 3azemnaT B nopsAgke, aHa/lorM4HOM ykaszaHHoMYy B 8.1.4,
8.1.5 n 8.3.1. MNpuBoabl pazbegmHuTenel 3aseMnaa0T B NOpsSAKe, aHAIOTMYHOM yKkazaHHoMY B 8.1.8 n 8.3.2.

7.2.6 PacnosioxXeHHble Ha CaMOCTOATE/IbHbIX Onopax pasbeAuHUTENN, Yepe3 KOTOopble NOACTAHLNN NOA-
KMIOYeHbl K IMHWUAM 3nekTponepegaumn (Touka lll), n npuBoAbl 3TUX pasbeAnHUTENEN COeNHALOT:

- ec/in caMocTosATe/ibHass onopa pacnosioxeHa B 30He A, TO B nopsfjke, aHa/llOTM4HOM yKasaHHOMY B
8.1.4; 8.1.5 n 8.3.1;

- ec/iM camoCToATeNlbHasA onopa pacrnosiokeHa BHE 30HbI A, TO C WHAMBUAYaANbHLIM 3a3eMAAIWUM
yCTpoOWCTBOM, TpeboBaHNA K CONPOTUBI/IEHNIO KOTOPOIO aHanorMyHbl ykasaHHblM B 7.1.6.

8 KoHTakTHas ceTb

8.1 O6uwume TpebGoBaHMA

8.1.1 lMpepycmaTpnBalT 3NEKTPUYECKYID N30NALMIO:

- MexAy OTTSHKKOWA 1M MeTan/Invyeckummn getansimu aHkepa;

- MexXay NOBEepPXHOCTbI 6eTOoHa Xe/e306eTOHHOW 1 MeTania MeTal/InYeCckol CTOMKN 1 y3namu Kpenne-
HUS K HEW KPOHLWTENHOB NPUBOAOB pasbepuHuTenei.

ConpoTuBneHue n3onsaunn AO/HKHO 6bITb He meHee 10 kOwM.

DdnekTpuyeckan n3onaunsa cTolikm oT dhyHaameHTa He TpebyeTcs.
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CxeMbl, MAACTpUpyLWmne TpeboBaHNSa K 3a3€M/TIEHUD KOHTAKTHOW ceTu, NpUBEAEHbl B MPUIOXeHUN A.

8.1.2 Ha cTtaHumax cTblIkOBaHUA B A0ONOJIHEHWE K ykazaHHOMY B 8.1.1 npegycmaTpuBaroT 3/IEKTPUUYECKYIO0
N30N1ALMUI0:

a) y BCEX 0MOp — MeXAy CTOWKOW u yHAaMEHTOM;

6) Y Xene306eTOHHbIX ONOP — MexXAy MOBEPXHOCTb0 6ETOoHA CTOMKM W y3NnaMu KpenseHus K Heli KOH-
conei, KpOHWTENHOB, PMKCATOPOB, MX TAT M NOAKOCOB, OTTSHKEK U apmaTypbl M30/19TOPOB, Ha KOTOPbIX Noj-
BELUEeHbl MM 3aKpenneHbl PUKCHPYOLLME TPOChI, NPOBOAA TATOBOW CeTU, INHUI 3NeKTponepejayun, Hanpas-
nsawWwmMe nposoja Noe3fHon pagmocea3n unu kabenn BONOKOHHO-ONTUYECKUX IMHUIA nepegayu.

[N BbINOTHEHUA 3M1EKTPUYECKON n3onaumm (B TOM ynucie ykasaHHoi B 8.1.1) npuMeHsIoT:

- NpuW KpenneHuun Ha 3aknafHbix getanax — vsonupyrouwume getanu no FOCT 19330—2013 (NyHKT 5.2.1);

- B NPOYMX caydasax — npokaagkm us nonmatuneHa no NOCT 16338 v (uan) npoknagkm vnu waiibsl ns
cteknotekctonuta no NOCT 12652.

ConpoTtusneHne N30NALUN LO/DKHO 6bITb He MeHee 10 KOM.

8.1.3 Ha kaxAoi onope npegycmaTtpuBaloT:

- OCHOBHOI1 3a3eMNsAOLWNIA NPOBOAHUK (BO BCEX Cny4vasx);

- pononHuTenbHbI(e) 3azemnawwunin(e) nposogHuk(n) (B cnyyasx, ykasaHHbix B 8.1.8 1 8.1.9).

8.1.4 Y xene306€eTOHHbIX ONOp npeAycMmaTpMBalOT 3/IEKTPUYECKOE COeAMHEHNE C OCHOBHbIM 3a3eM/isi-
IOWMM NPOBOAHMKOM (HEMOCPEACTBEHHO MAM Yepe3 y3en KpenaeHus) KOHCosen, quKCaTopoB, KPOHLWTENHOB
(3a ucknYeHNneM KpOHLWITENHOB NPUBOAOB pasbefuHUTEesiein), ux TAr n NOLKOCOB, OTTSAXEK U apMaTypbl M30-
NATOPOB, Ha KOTOPbIX NOABELLIEHbl WAN 3aKkpensieHbl UKCUpyLW e TPOChl, NpoBOAa TArOBOW CeTW, NMHUNIA
3fiekTponepegayun, HanpasnsawLiMe NpoBoja Noes3fHol pagnocsBA3n unu kabennm BOTIOKOHHO-ONTUYECKUX Nin-
HUIA nepegaumn.

8.1.5 Y meTtannuyeckux onop npeaycmatpuBaloT afieKTpuyeckoe coejMHeHne ¢ MmeTan/ioMm CToiku (He-
NOCPeACTBEHHO WM Yepe3 y3es KpenseHus):

- KOHconel, (hMKcaTopoB, KPOHLWITENHOB (32 UCKIIOYEHMEM KPOHLWITENHOB NPUBOAOB pasbeguHuTenei),
X TAT U NOAKOCOB, OTTSHKEK U apMaTypbl M30AATOPOB, Ha KOTOPbLIX NOABELUEHbl UM 3akpenneHbl ukcupy-
loume Tpochl, MpoBOAA TArOBOW CeTw, NIMHUI 3nekTponepenayun, HanpasnsfwwLwmMe nNposoga noesgHon pagmno-
CBA3M UMM Kabenn BOMOKOHHO-OMNTUYECKUX JIMHUIA nepegauun;

- OCHOBHOrO 3a3eMJifloL,ero NpoBogHMKA.

8.1.6 ¥ XeCTKux nonepeynH npegycmarTpueaioT:

a) y onopbl (y ABYXCTOEYHbIX ONOP — Y OAHOWN M3 CTOEK) C OLHOWN CTOPOHbI XECTKOW MOMepeyYnHsl B A0-
nosiHeHne K ykazaHHomy B 8.1.4 n 8.1.5 afniekTpnyeckoe coegnuHeHNe purens ¢ OCHOBHbIM 3a3eMIA0LW MM Npo-
BOAHWKOM >Xe/ie300€eTOHHOI CTONKM MAn mMeTan/ioM MeTasiZIM4ecKoin CTolikn. DTO 3NeKTpuyeckoe coeguHeHune
MOXET BbINO/HATLCA HEMNOCPEACTBEHHO, Yepes3 y3esl KPensieHUs K CTolke u (Mnau) yepes3 OMOPHbIli CTOMUK.
Ecnm Ha onope C OAHON M3 CTOPOH XXECTKOW monepeynHbl YCTAHOB/IEH pasbeAMHUTENb WU OrpaHUynTENb
nepeHanpsHkeHui KOHTAKTHOM CeTW, TO puUresib 3a3eM/IAK0T Ha 3TOl OMnope;

6) y onop(bl) C APYrOil CTOPOHbI XECTKON NnonepeynHbl OCHOBHOW 3a3eMA0WNI NPOBOAHNK TOMTbKO €C/n
3TO HEOO6X0AMMO ANA 3a3eMeHns 06BbEKTOB, yKa3aHHbIX B 8.1.4 n 8.1.5.

8.1.7 Y rnbkux nonepeymH ¢ M307MpPOBaHHbIMKU OT ONOP MOMNEPEYHO-HECYLLMMU N BEPXHUMU IUKCMPYIO-
LWMMKN TpocamMn 3a3emnsaT o6e onopsbl.

Y rmbknx nonepeyvH ¢ HEU30AIMPOBAHHBLIMW OT ONOP NOMEPEYUYHO-HECYLUMN N BEPXHUMU DUKCUPYIOLLN-
MU TpOCamu 3a3eMAAT ONOpY TONLKO C OAHOW CTOPOHbI NonepeynHbl. 3a3eMNATb Takne rmbkMe nonepeynHol
C OBYX CTOPOH He gonyckaeTcs.

8.1.8 MpuBoAbl padbeAuHuTeNneli, KPOHWTEWHbI, HA KOTOPbIX OHW YCTAHOB/EHbI, U NoAfexaline 3a3eMm-
NIEHVIO BbIBOAbI OrpaHuyunTeneli nepeHanpsXXeHuin TAroBon ceTn M BO3AYLUHbIX JIMHUIA 3nekTponepefayn Ha-
nps>xeHvem csbiwe 1000 B ¢ OCHOBHbIM 3a3eM/IAOWNM NPOBOAHUKOM HE COeANHAIOT.

[nsa 3a3emMnieHVa KaX4oro pyyHoro wiav ABuratesibHOro npusoja pasbefuHuTens U nogsexaliero 3a-
3eM/IEHMIO BbIBOAA OrpaHuunTens nepeHanpsHXXeHuin npegycmatpusaloT no Asa AONOSHUTENbHbLIX 3a3eMNst0-
LMX NPOBOAHUKA.

8.1.9 [lna annapaTtypbl, CBA3aHHOW C HanpasBnsAlOWMM MNPOBOAOM MNOE3[HON pagnmocsBA3un, B AONOJHe-
HMWe K OCHOBHOMY W [OMOJIHUTE IbHLIM 3a3eM/IAIWMM NPOBOAHMKAM, BbinonHAeMbIM no 8.1.4—8.1.8 coorT-
BETCTBEHHO, NpeAyCcMaTpMBalT elle OA4MH AONOSTHUTENbHbIA 3a3eMNALWNIA NPOBOAHMK.

8.1.10 B cucTtemax TSAroBOro 3/ieKTpocHabxeHus 6e3 o6paTHOro NpoBofa B TAre Kaxaoro pasbeauHu-
Tena npegycmarpuBaloT U30NMPYIOLLYIO BCTaBKy. BcTaBka f0/1KHA pacnofiiaratbCs Ha pacCTOssHUM OT NOBepX-
HOCTMK rpyHTa He MeHee 3 M. CONpOTUB/IEHNE U3OMALUUN LOMKHO O6biTb HE MeHee 10 KOM.

B cucteme TAroBOro afieKTpocHabXeHUs ¢ ob6paTHbIM NPOBOAOM M30MMpyloWas BCTaBka He TpebyeTcs.
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8.1.11 O6004Ky 1 GPOHI0 Kabens AMCTAHLUOHHOIO yNpaB/ieHUsi pa3beAUHUTENSIMU C KOPMYCOM NPUBO-
[la 1 ero KpoHLUITEHOM He COeAMHSIOT.

8.2 3aszemndowme NpoBOAHUKU

OCHOBHOW 1 pONONHUTENbHbIN(e) 3azemnsatownii(e) NPOBOAHUK(M) BbIMOTHAIOT:

- Ha CTaHUMAX CTblKOBaHWA — W3 KPYrnoro crajsibHOro npokara guameTpom He MeHee 12 MM no
FOCT 2590 u3 ctanbHoro kaHata no NOCT 3064 gnameTpom He meHee 125 mwm;
- BHE CTaHUMA CTbIKOBaHWA — W3 KPYI/0ro CTa/ibHOro npokata guvaMeTpoM He MeHee 10 MM Mo

FOCT 2590 nnu n3 ctanbHoro kaHata no NOCT 3064 gnameTpom He meHee 10,5 mm.

OCHOBHOI1 U AONOJ/IHNTENbHBIN(E) 3a3eMNs0LWKii(e) NPOBOAHUK(M) 3NEKTPUYECKN U30IMPYHOT OT NOBEPX-
HOCTW 6eToHa CTOeK M (PyHAAMEHTOB OMNOP M 3/IEMEHTOB KOHCTPYKLUW BEPXHEro CTPOEHUS Xene3HO[0pOoX-
HOro MyTW, & Ha Xesie3HOLOPOXHbIX NYTAX, 060PYAOBAHHbLIX OAHOHUTOYHLIMU PEsIbCOBLIMU Lenamu, — eLlie
M OT CUTHANbHOTO pefnbca Xesie3HOLOPOXHOro nytn. ConpoTMBAEHME WN30NALMN AO/DKHO ObiTb HE MeHee
10 kOwm.

8.3 CoeAnHeHNe 3a3eMsI0WMX NPOBOAHNKOB C TAFOBOW PEefibCOBOM CeTbI B CUCTEMAX
TArOBOrO 3/1eKTPOCHabXeHns 6e3 o6paTHOro nposoaa

8.3.1 OcHOBHble 3a3emasaKLW e NPOBOAHUKM COEAUHAT C peNibCoOM C COGAAEHNEM cneayumx Tpe-
60BaHMWii:

a) Ha XXeNne3HOA0POXHbIX MyTAX, 060PYA0BaHHbIX PENbCOBLIMU LEenaMu:

1) npy cONPOTUBAEHUN CUTHA/IBHOMY TOKY YTEUYKM B 3eMJII0 Yepes 3a3eM/ISeEMY0 KOHCTPYKLMIO He Me-
Hee 100 Om — Harnyxo;

2) Nnpy conpoTUBNEHUN CUTHA/IBHOMY TOKY YTEUKM B 3EMJII0 Yepes 3a3eM/ISEMYI0 KOHCTPYKLUI0 MeHee
100 OM — yepes3 UCKPOBOWN MPOMEXYTOK;

6) Ha Xene3HoO4O0POXHbIX NYTAX, HE 060PYA0BAHHbLIX PEbCOBLIMU LlenaMn — Harayxo.

8.3.2 BbinonHAemble no 8.1.8 AononHUTEsNbHbIE 3a3emMifAlowne NPOBOAHUKA NMPUBOLOB pasbefunHuTe-
nei, KPOHWTENHOB, HAa KOTOPbIX OHW YCTAHOBJEHbI, N NOANEXaliMxX 3a3eM/IeHU0 BbIBOAOB OrpaHnyntenei
nepeHanpsXeHuii CoOefUHAKT C TATOBOW PeNbCOBONM CETbK Harayxo Mo O4HOMY M3 Crefylownux BapnuaHToB:

- He3aBWCMMO OT BUAA PesibCOBbIX Leneil — co cpefHei TOUKON NyTeBbIX ApOcCeb-TpaHC(OopMaTopoB;

- NpY OLHOHUTOYHbLIX PENbCOBbLIX Lenax — ¢ 6AmKannum TAroBbiM pesibCoMm;

- NpU OABYXHUTOYHbIX PENbCOBbIX Lensx — ¢ 6amkaimm penbcom (y 3a3eM/IsioLMx NpoBOAHNKOB pas-
PAAHVKOB W OorpaHnymTenein nepeHanpsXeHuii Ha neperoHax — ec/nn paccTossHue A0 6nuxanwero nyTeBoro
Apoccenb-TpaHchopmaTopa coctaBnsieT He meHee 200 M, BO BCEX OCTasibHbIX CNydyasix — He3aBUCUMO OT
paccTosHus);

- Mpu 6eCCTbIKOBbIX PENbCOBLIX LEeNsx — € 6amkanwmm penbcomMm (ecnin pacCTossHME A0 TOYKM MOAK/0-
YeHua annapaTypbl pesibCOBON Lenu cocTaBnsetr He MeHee 100 M, a [0 TOYKM NOAKNIOYEHUS LPYrUX BUMAOB
annapaTypbl XXe/n1e3HO40POXHOW aBTOMATUKN N TENIEMEXAHUKN — He MeHee 200 m).

TOYKM NOAKAYEHUA OBOWHBIX A0NOMHUTENbHbLIX 3a3eMAILWNX NPOBOAHUKOB K PefibCy AO/MKHbI pacno-
naratbCs B O4HOM ¥ TOM Xe LNasbHOM flLLMKe Ha paccTosHMM He 6osiee 200 MM Apyr OT Apyra.

8.3.3 BbinonHsiemble No 8.1.9 AONONHUTE/bHbIE 3a3eMIAKOLWME NPOBOAHUKA annapaTypbl, CBA3aHHOW C
HanpasnfALWMM NPOBOAOM NOE34HOW pafnoCBA3U, Kak NpaBnno, COEANHAIT He C TATOBOM PenbCOoBOW CeTblo,
a C VHAMBMAYas/lbHbIM 3a3eMAAWNM YyCTPOWCTBOM. VCKIOUYEeHUe COCTaBNAT painoHbl BEYHON Mep3noThl
N CKasibHOTO rPyHTa, rae AonyckaeTcsa COeAMHATb 3TU MPOBOAHUKW HE C UHAUBUAYANbHbIM 3a3eMAALWUM
YCTPONCTBOM, a C TArOBOIM PefibCOBOI CETbI0 HArayxo.

8.3.4 NckpoBble NPOMEXYTKM pacnosiaraloT TakuMm o6pa3omM, 4TOObI:

- paccTosiHMe OT HMXHEero BbiBOAA UCKPOBOIo NpOMeXYTKa 40 NOBEPXHOCTU FPyHTa COCTaB/saAN0 B obue-
[OCTYMNHbIX MecTax He MeHee 2,5 M, a B MecTax, He ABNALWnxca obLuenocTynHbiMm — He MeHee 0,5 wm;

- 3a3eM/IA0WNA NPOBOAHMK NO BCEW ANIMHE MeXAYy MEeCTOM ero NoAk/l4YeHus K penbCy Wnu cpefHei
TOYKe NyTeBOro Apoccenb-TpaHcopmaTopa Y UCKPOBbIM NMPOMEXYTKOM MMEN 3/1eKTPUUYECKY0 U301ALNI0, CO-
NPOTWB/IEHNE KOTOPOWM He Hmxe 10 kOMm.

8.3.5 Npu HOBOM CTPOUTENLCTBE KOHTAKTHOW CETU rpynnoBoe 3a3eM/ieHne He NPUMEHSIOT, a NP PEeKOH-
CTPYKUUN — 3aMEHSAT UHAUBUAYANbHBIM 3a3eM/IEHUEM.
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8.4 CoegunHeHVe 3a3eMIA0WMX NPOBOAHNKOB C TATOBOI penbCcoBOl CETbHO B CUCTEME TATOBOro
3N1EeKTPOCHabXeHns ¢ obpaTHbLIM NPOBOLOM

8.4.1 C obpaTHbIM NPOBOAOM COEAMHAKT Harayxo:

- OCHOBHble 3a3emMfAWNe NPOBOAHUKN, BbinonHAemble no 8.1.4—8.1.7;

- [ONOMHUTENbHbIE 3a3eMasALW e NPoOBOAHVKA NPUBOAOB pasdbeAnHuTenei, KPOHWTENRHOB, Ha KOTOPbIX
OHW YyCTaHOBJ/IEHbI, N NOANEXalWMX 3a3eM/IEHUD BbIBOAOB OrpaHUYnTEsNIel NepeHanpsXeHuii, BbINOSTHIAEMbIE
no 8.1.8;

- [ONONHUTENbHbIE 3a3eMsAlLW e NPOBOAHUKN annapaTtypbl, CBA3aHHOW C HanpasBAAwLWMUM NPOBOLOM
noe3gHol paanocBs3n, BbiMoSHsAeMble no 8.1.9.

DnekTpuyeckoe coeguHeHUe 3a3eM/ISLWNX NPOBOAHNKOB C APYTMMU 3/IEMEHTAMU COOPYXEHWUIA He A0-
nyckaertcs.

8.4.2 B kayecTBe 06paTHOro NpoBofa MCNosib3yrT ABOWHbIE MeAHble npoBoga no NOCT 839 ceueHnem
95 unn 120 mm2.

Ha onopax, yka3aHHbIX B 8.1.6, nepeuncneHue 6), n3onaumsa o6patHbIX NPOBOAOB NO CBOMM AN3NEKTPU-
YECKMM XapaKTepucTukam [0o/DKHa ObiTb 3KBUBAJIEHTHA 3/1EKTPUYECKON M30M1SUUM NMPOBOAOB UM TPOCOB KOH-
TaKTHOWN ceTu.

8.4.3 Ob6paTHble NpoBOAAa COEAUHAT CO CpegHUMU Touykamu NyTEBbIX ApPOcCcCesb-TpaHCopMaTopos.
Takvne coeUHEHUA OOMXKHbLI pacrnosiaraTbCA He pexe, yem 4vepes 1,5 kM gpyr ot gpyra.

Ecnv y4yacToKk cucTemMbl TAFOBOTO 3/1€KTPOCHABXEHMS ¢ 06paTHbIM MPOBOAOM MNpuaeraeT K TAroBoi nog-
CTaHUMM nnm aBTOoTpaHCOpPMaTOPHOMY MYHKTY, TO 0GpaTHbIA NPOBOA4 COEAUHSAIOT C OTCacbiBalOWENR NNHUEN
COOTBETCTBEHHO TArOBOW NOACTAHLUM UM aBTOTPAHC(OPMATOPHOrO MyHKTa.

O6paTHble NpoBOAA pa3HbiX [MaBHbIX NyTel Mexay co60li B TOUKaX, HE YKa3aHHbIX BbIlle, HE COeANHSIOT.

8.5 VicKkyccTBEHHbIE COOpPYXXEeHUSA

8.5.1 Ha mocTax c e370li NoBepxy M acTakagax, Korga KOHCOAN, KPOHWTeWHbI, ddukcaTopbl 1 (UNwn) XecT-
Kne nonepeynHbl KOHTAKTHOW CeTU yCTaHOBJ/IEHbI Ha onopax, TpeboBaHNA K 3a3eMIEHUI0 aHaNnornyHbl yKkasaH-
Hbim B 8.1.1—8.4.3.

8.5.2 Ha mocTax c e340l NOHM3Y, ydacTKax COAMXEHUsA CO 34aHUSAMU U COOPYXEHUAMU, B TOHHENAX K
ranepesix, Korga KOHCO/N, KPOHWTENHbI 1 (MNn) hukcaTopbl KOHTAKTHON CETW 3aKpensieHbl Ha CTPOUTENbHbIX
KOHCTPYKLMAX MOCTOB, 34aHWUil, TOHHENEK Wan ranepei, pykoBoacTByTca TpeboBaHnamn 8.5.3—8.5.8.

8.5.3 B KaX40M OMOPHOM y3/71e WU y3fie noABeca KOHTaKTHOM NOABECKU W, NpW Hanuumu, nutarLero
NN ycunmBealoLLero NnpoBoL0OB KaXA0ro U3 XenesHoLOPOXHbIX NyTel npegycMmaTpyMBatoT OCHOBHONM 3a3emMns-
IOWWi NPOBOAHMNK, C KOTOPbIM COEAUHAIT apMaTypy BCeX M30AATOPOB AAHHOTo y3na. OCHOBHble 3a3eM/fi0-
LMe NPOBOAHMKN pasHbIX XeNe3HO40POXHbIX MyTel APYyr C APYrOM He COefuHAI0T.

8.5.4 Tpe6oBaHunsA K MaTepuany v Ce4eHU0 OCHOBHOIO M AONOSIHUTENbHbLIX 3a3eMAALWNX NPOBOAHNKOB
aHaslornyHbl yKkasaHHbIM B 8.2.

8.5.5 OCHOBHOI K AOMNONHUTENbHbIN(E) 3a3eMnsawWmnii(e) NPOBOAHNK(M) 3NEKTPUYECKM M30NMPYHT OT
NOBEPXHOCTW GeToHa UAM MeTanna CTPOUTESbHbIX KOHCTPYKLUA M 3/IEMEHTOB KOHCTPYKLMM BEPXHEro ctpoe-
HWS )XeNe3HO40POXHOIo NyTW, a Ha XeNne3HOLOPOXHbIX NYTAX, 060PYA0BAHHbBIX OA4HOHUTOYHLIMW PE/IbCOBLIMYU
uenAaMy — eLe 1 OT CUTHANLHOrO penbca Xesnie3HoA40POoXHOro nytTn. ConpoTnBNeHNe U30AALUN AO/KHO ObiTb
He MeHee 10 KOM.

8.5.6 B cuctemax 6e3 o6parHoOro nposofa OCHOBHbIe W AOMOJIHUTENbHbLIE 3a3eMNAOLWME NPOBOAHUKA
COefIMHAIOT Harnyxo:

- Ha Xene3HoAOPOXHbIX NYTAX, He 0060pPYA0BaHHbLIX PENbCOBbIMU LenaMy WM 060pyAO0BaHHbIX ABYX-
HATOYHBIMU PENbCOBbIMU LensMU, — € 6AmKainmnm penbcoM 31eKTPUULNPOBAHHOIO Xene3HOA40P0XHOro
nyTu;

- Ha XeNle3HOLOPOXHbIX NYTAX, 060PYA0BaAHHbIX OLHOHUTOYHBIMW PENbCOBbLIMK Lenamu, — ¢ 6auxali-
WM TATOBbIM PesibCOM 3/TIEKTPUPULNPOBAHHOIO Xesle3HOLOPOXHOro NyTu.

8.5.7 B cucteme c o6paTHbIM NPOBOAOM OCHOBHbIE W AOMONHUTE IbHbIE 3a3eMNA0LWMNEe NPOBOAHUKA CO-
eAMHAIOT Harnyxo:

a) c o6paTHbIM NPOBOAOM;

6) co crneunanbHO 3aszemMnsloLLeil apmaTypoil Xene3o6eTOHHbIX KOHCTPYKLMWIA NCKYCCTBEHHOIO COOpY-
XeHus.
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CoeavHeHne, ykaszaHHOe B nepeuyncrneHmn 6), gonyckaeTcs BbIMOSHATL HEMOCPEACTBEHHO WM yepes
MeTasn/1 CTOeK ONop KOHTAKTHON ceTu Ha npefHa3Ha4YeHHON AN 3a3eMNeHns NPoLONIbHON apmaTypbl xene-
306€TOHHbIX NUT.

CneuunanbHy 3a3eMIA0LWY apMaTypy Xene306eTOHHbIX KOHCTPYKLUMIA MCKYCCTBEHHOTO COOPYXEHUs
3N1EKTPUYECKN 00bEeANHAIOT B CEKUMM AIMHON He 60nee 100 m.

N3onaumsa obpaTHbIX NPOBOAOB B npefenax WMCKYCCTBEHHbIX COOPYXEHU MO CBOUM AU3NEKTPUYECKUM
XapakTepucTtnkam [OoJKHa ObiTb 3KBUBA/IEHTHA 3/IEKTPUYECKON WM30MALUN NPOBOAOB M TPOCOB KOHTaKTHOW
ceTu.

He npefgHasHauyeHHas 47159 3a3eM/IeHMS apmaTtypa Xene306eTOHHbIX KOHCTPYKUMIA MCKYCCTBEHHOTO CO-
OPYXEHMUA 1 NANT 6e36an1acTHOr0 BEPXHEr0 CTPOEHUSA NYTU HE A0/DKHA 06pa30BbiBaTb 3aMKHYTbIX KOHTYPOB.

8.5.8 DneKkTpuyeckoe coefuHeHne 3a3eMSALWUX NPOBOAHUKOB C 3/IEMEHTaAMW COOPYXEHWUN, He yKa-
3aHHbIMK B 8.5.6 1 8.5.7, He gonyckaeTcs.

9 MuTatoLme, oTcacblBaloLLMe U LYHTUPYOLWME NTUMHUN

9.1 YyacTKu, BbINOJ/IHEHHbIE NMPOBOAaAMU

9.1.1 K onopam KOHTaKTHOW CeTu, N0 KOTOPbIM MPOJIOXEHbl TaKXe y4acTKu NUTalLWmx, oTcachiBaoLnx
UMW WYHTUPYOLWKUX NUHUIA, NPpUMEHSoT TpeboBaHua pasgena 8 6e3 Kaknx-nmMbo AonoSHEHWIA.

9.1.2 MpoMexyToUHble ONOpbl NMUTAKOLWMNX, OTCACLIBAIOLLMNX UAN WYHTUPYIOLWMNX IMHWUA, PACMOIOXEHHbIE
Ha paccTosHuMu f0 5 M oT 6awxaiwero pesbca 3N1eKTPUULMPOBAHHOIO XeNe3HOAOPOXHOro nyTu, 3a3emMns-
0T aHa/IoTMYHO onopaM KOHTaKTHOWN CeTu Kak ykasaHo B pasfene 8.

MpomMeXxyTouHble ONoPbl MUTAKLWMX, OTCACLIBAIOLWNX WX WYHTUPYIOLWNUX IMHWIA, PACNONOXEHHbIE Ha pac-
CTOAHUM 60onee 5 M OT 6Amxaiwero penbca 31eKTPUOULUPOBAHHOIO XeNe3HO40POXHOIo NyTH, COeANHAIOT:

- C NpoBOAaMW 3TOWN JIMHUWN HAryXo — MpU HaNIMYumn oTcachiBalLWwen NnuHuu;

- CO cneynanbHO NpokKnafbiBaeMblM TPOCOM TFPYMMnoOBOro 3a3eMNeHUs Harayxo — npu oTCyTCTBUMU OT-
cacblBalLWen NMHuN.

MpomeXxyTouHble OMnopbl, HA KOTOPbIX 3aKpeneHbl NpoBoAa TOJIbKO OTCachkiBaloLWel NHUKN, He 3a3ems-
l0T. QnekTpuyeckas M3onauma oTcacbiBalwe IMHAN N0 CBOUM AU3NEKTPUUYECKAM XapakTepucTukam os/HKHa
6bITb 3KBMBAJIEHTHA 3/1EKTPUYECKON U30NALUUN NUTAKLWNUX JINHUNA.

TpeboBaHUA K 3a3eM/IAOLWMNM NPOBOAHNKAM aHa/orMyHbl ykasaHHblM B 8.2.

B kayecTBe Tpoca rpynmnoBoro 3asemsieHUs WUCNO/b3YWT cTasnemefHble nposoga mapku MBCM no
FOCT 4775. CeueHue Tpoca rpynnoBOro 3a3eM/IeHUs [O0/KHO 6biTb He MeHee 70 MM2.

DnekTpuyeckas M30nAUMA Tpoca rpynnoBoro 3a3emsieHUs No OTHOLLEHUIO K OMope, KoTopas He coefu-
HAEeTCA C 3TUM TPOCOM, MO CBOUM AMINIEKTPUYECKUM XapaKkTepucTukam Jo1KHA ObliTb IKBMBaNIEHTHA 3N1EKTPU-
YeCcKOWN M30/M1ALMN KOHTAKTHOI ceTu.

OTBeTB/IEHMA OT TpOCa rpynnoBOro 3aseMneHns K nognexawum 3a3eM/IeHU0 KOHCTPYKUUAM BbIMOHA-
10T O4MHAPHbLIM MPOBOAOM TOrO e MaTepuana v ceyeHus, YTo U TPOC rPynnoBoro 3asemneHnsa. OTBeTB/IEHNE
OT TpOca rpynnoBOro 3a3eM/IeHMA K TATOBOW PesibCOBOI CEeTU BbIMNOMHAKT ABONHbIM MPOBOAOM TOr0O Xe Mma-
Tepuana v cevyeHus, YTO M TPOC TPyNnoBOro 3asemnaeHus. [nsa coefuHeHnUs Tpoca rpynnoBoro 3a3eMneHns c
OTBETBJ/IEHUAMU UCNONb3YyT apmaTtypy no NrOCT 12393.

9.1.3 ¥ MeTan/Inyecknx NpoOMexyToUHbIX ONOpP, PACMO/IOXKEHHbIX HA paccTosHUN 6onee 5 m oT 6aunxali-
Wwero penbca 3/1eKTPMOULUPOBAHHOIO XENTEe3HOLOPOXHOIO NyTU U yAasieHHbIX OT MecTa COefMHEeHUsa oTca-
CbiBaloLWel NMMHUN C TATOBOI penbcoBOi ceTblo 60nee Yyem Ha 500 M, B 4OMOMIHEHME K 3a3emMieHnt0 no 9.1.2
npegycMaTpuBaloT ropu3oHTasibHble 3a3eMIMTeNn No KOHTypy dyHAaMeHTa onopbl Ha rnybuHe (0,3 + 0,1) m
n Ha pacctosfHum (1,0 £ 0,2) m OT Hero.

9.1.4 OTBeTBNEHMEe OT TpPOCca rPynnoBOro 3a3eM/IeHUs K TATOBON PefibCOBON CETW BbINOHAKT ABOWHbIM
NMpPoOBOAOM TOrO e maTtepuana u ceyeHus, YTO M TPOC FPYMNMnoBOro 3as3eMsIeHUs, U COEQUHSAIOT C Pe/IbCOM UN
cpefHel Toukoli nyTeBOro Apoccesib-TpaHcopmaTtopa cnegyrowum obpasom:

- Harnyxo, ecnm ¢ TPOCOM COeAMHEHbl OMopbl NUTAKLWMX, OTCACbIBALWNX WM WYHTUPYOLWNX NTMHUIA
TOJ/IbKO NepeMeHHOro TokKa,

- yepes3 UCKPOBble NMPOMEXYTKN (N0 OAHOMY B KaXAO0M M3 NPOBOAOB), €C/IN C TPOCOM COEeAMHEHbI OMNopbI
nuTaKLWmX, 0TCacbiBaLWNX UAN WYHTUPYIOLLNX TUHUA NEePeMEHHOro U NOCTOSAHHOTO TOKa.

9.1.5 KoHLeBble ONOpbl NUTAKLWMX NIMHWI CO CTOPOHbI XENEe3HOA0POXHbIX NyTel 3a3eMNAT NHAUBUAY-
aslbHO aHas/IorMYyHO OMopaM KOHTaKTHOI CeTu, Kak ykaszaHo B pasgene 8.
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9.1.6 KoHueBble OMopbl NUTaKWMX IMHWIA CO CTOPOHbI TATOBOM NOACTaHLMMW WX NIMHEHOTO yCcTpoiicTBa
CUCTEMbI TSAFOBOr0O 3/1EKTPOCHAGXEHMNSI COeAMHSAIOT C ee (ero) 3aseMAWNUM YCTPOUCTBOM Harnyxo.

9.1.7 Ona 3asemM/sieHNs MeTal/INYeCcKnX HEeTOKOBeAyLMX 4YacTeill pasbefuHuUTenein n orpaHuumtenei
nepeHanpskeHuii, yCTaHOBMNEHHbIX Ha Onopax NUTaKLWMUX, OTCaCbIBAOWMUX U WYHTUPYOLWMX NUHUIA, pacno-
NNIOXXEHHbIX Ha paccTossHMKM 6onee 5 M OT 6aAMXKaiwero penbca 31eKTPUPULUPOBAHHOTO XENEe3HO40POXHOro
nyT, npegycmatpuBaloT 3a3eM/siolLmMe ycTpoicTBa. ITK 3a3eMisalmne ycTpoiicTBa AO/MKHbI ObiTh BbINOJ-
HeHbl TakK, UTo6bl UX CONPOTUB/IEHNE BbINIO He 60nee 10 Om.

9.2 Y4yacTKW, BbIMNOJ/IHEHHbIE Kabenamu

9.2.1 Y BbIMOJ/IHEHHbIX KAbGeNAMM Ha BCEM MPOTSHKEHUM MUTAKLWMX IMHUA TATOBLIX MNOACTAaHUMIA 1 aBTo-
TpaHcopMaTOPHbIX MYHKTOB:

- 3KpaHbl Kabeneit co CTOPOHbI TArOBON NOACTAHUUM MAN aBTOTPAHCHOPMATOPHOro NyHKTa COeAUHST
C oTcacbiBawuWeir nNuHue;

- aKpaHbl kabenein Ha BCeM MPOTSHXKEHUW NUTAKOLWEN IMHUM U HAa ee NMPOTUBOMNOJSIOXKHOM KOHLE He 3a-
3ema0T. ConpoTUBAIEHME U30AALUN MEXAY 3KpaHOM Kabens, 6poHeil kabensa u TArOBON PenbCOBON CETbIO,
a TakKe BCEMU 3/IEKTPUYECKN HE U30/IMPOBAHHbLIMMK OT TATOBOW PesibCOBOIN CETU KabenbHbIMU KOHCTPYKLMUSAMM
[O0J/IKHO 6bITb He MeHee 500 kOwm.

9.2.2 Y BbINOMHEHHbIX Kabensamum He Ha BCEM MPOTHKEHUN MUTAKOLWMX NMHWA TATOBLIX NOACTAHLUA ©
aBTOTpaHCOpPMaTOPHbIX MYHKTOB:

a) 9KpaHbl Kabenei yyacTka, HauyMHalOLLErocs Ha TSAroBOlW MOACTaHUMW UM aBTOTpaHCOPMAaTOPHOM
NyHKTE, COEANHAIT C OTCacbiBalLWen NNHNEl aHanorMyHo ykasaHHomy B 9.2.1;

6) aKpaHbl Kabesieih y4acTKOB, OTAE/EHHbIX OT HAYMHAKLLErocs Ha TArOBOW NoAcTaHUMM UNN aBTOTPaHC-
bopMaTOpPHOM MyHKTE:

1) c ogHOro M3 KOHLOB KabesibHOro yyacTka COefMHAI0T Yyepe3 UCKPOBble MPOMEXYyTKn (N0 0AHOMY
Ha KaxAblli U3 napansienbHO NPOJIOXKEHHbIX Kabenei) c TATOBOM PeNbCOBOW CETbI, a Ha Xesle3HoA0-
POXHbIX NYTSX, 060pyA0BaHHbLIX PENLCOBLIMMN LLENSAMU, — CO CpPefHeli TOYKOl/ MyTeBOro Apoccesib-
TpaHcopmaTopa,;

2) Ha BCeEM MPOTAXEHUN Kabesiss n Ha ero NPOTUBOMOJIOXKHOM KOHLUE He 3a3emnsioT. ConpoTuBieHue
nM30NAUNMN Mexay 3aKpaHom kabensi, 6poHeli kabens n TAroOBOW pPenbCOBOI CeTbiD, a Takke BCemMu
3/1EKTPUYECKN HE N30/IMPOBAHHBIMMN OT TATOBON PENbCOBOI CeT KabenbHbIMU KOHCTPYKUMAMMN OOMXK-
HO 6bITb He mMeHee 500 KOMm.

9.2.3 Y oTcacbiBalWMX IMHUIA TATOBbIX NOACTaHUMA 1N aBTOTPaHCOPMATOPHbIX MYHKTOB 3KpaHbl kabe-
nei Ha BCeM MPOTSXEHUN JIMHUN UMW ee OTAEesIbHbIX yY4acTKOB M Ha 060MX ee KOHLax He 3azemnsT. Conpo-
TUBNEHNE U30NALUM MEeXAYy 3KpaHOM Kabensi, 6poHeil kabesns n TATOBOW pPesibCOBOI CETbH, a Takke BCEMU
3/1EKTPUYECKN HE N30/IMPOBaHHbIMU OT TATOBON PENIbCOBONM CeTU KabenbHbIMU KOHCTPYKLUAMU OOMKHO ObiTh
He MeHee 500 kOMm.

9.2.4 Y WYHTUPYKLWWUX IMHUIA, BbINOJSIHEHHbIX KabensaMy Ha BCEM MPOTSXEHUN:

- 9KpaHbl Kabenein C 0AHOIO0 W3 KOHLOB /IMHUWM COEAMHAKT Yepe3 UCKPOBble NMPOMEXyTkn (N0 ofHOMY
Ha KaXAblil 13 napannenbHO NPOJIOXKEHHbIX Kabenen) ¢ TAroBol pesibCOBON CETb, a Ha Xe/1e3HOAO0POXHbIX
nyTaX, 060pyA0BaHHbIX PENbLCOBLIMM LENsaMn, — CO CpeAHeli TOYKOM NyTeBOro Apoccesb-TpaHcdopmaTopa;

- 3KpaHbl kabeneli Ha BCEM MNPOTSXKEHUW JIMHUN W HA ee NPOTMBOMOMOXKHOM KOHUEe He 3a3emnstT. Co-
NPOTUBAEHNE U30AALUN MEXAY IKPaHOM Kabens, 6poHeii kKabens n TAroeoli penbCOBON CETbHO, a TakkKe BCEMU
3/IEKTPUYECKN HE M30/IMPOBAHHbLIMU OT TATOBOI PesibCOBON CeTU KabeslbHbIMU KOHCTPYKLUSAMU OO/KHO ObITh
He meHee 500 kKOwm.

9.2.5 Y WYHTUPYKOLWUX INHUIA, BbINOSIHEHHbIX KabensamMy He Ha BCEM MPOTSHXKEHUN:

- 3KpaHbl kabenei c O4HOrO0 M3 KOHLOB KabesibHOro yyacTka COeAUHAT Yepe3 NCKPOBbIe MPOMEXYTKU
(N0 ogHOMY Ha KaxAblii U3 napanienbHO NPOMIOXEHHbIX kabenel) ¢ TATOBOW PenNbCOBYHD CETbi, a Ha Xenes-
HOZLOPOXHbIX NYTAX, 060PYyA0BAHHbLIX PENBLCOBLIMU LLeNAMUN, — CO CpeHei TOUKOW NyTeBOro Apoccenb-TpaHc-
hopmartopa;

- 3KpaHbl Kabenei Ha BCEM MPOTSXEHUN Kabensa u Ha ero NPOTUBONOMIOXHOM KOHUe He 3a3emnstoT. Co-
NPOTUBIEHNE U30AALUN MEXAY 3KPAHOM Kabens, 6poHei kabens n TAroeoli penbCOBON CETbHO, a TakkKe BCeEMU
3/IEKTPUYECKN HE M30/IMPOBAHHbLIMU OT TATOBOI PEsiIbCOBOI CeTU KabesibHbIMW KOHCTPYKLUSAMU OOJ/KHO ObITh
He meHee 500 kKOMm.
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10 2nekTpuyeckme ceTu, NpegHasHauYeHHble AN 3NEKTPOCHAOXKEHNS HETATOBbIX
notpeoéuTtene

10.1 Pexxum pabounx NpoBOAHUKOB U 3a3eMJIEHNS CeTel HanpshxeHnem go 1000 B

MpumeyaHne — TpeboaHusa 10.1—10.4 pacnpoCTPaHSKOTCS Ha 3/IEKTPUYECKME CETU M NIMHUK 3/1eKTponepe-
[aun BHE 3aBMCUMMOCTU OT XapakTepa MOAKTHOYEHHBIX K HUM NOTpebutenein aneKTposHeprum.

10.1.1 Pexum paboymx NPOBOAHUKOB W 3a3eMJIEHUS ceTeil HanpshkeHuem o 1000 B BbiGupatoT no cne-
Aylowmnm npasunam:

a) ceTtu, nosiyyarllime 3/IEKTPOIHEPTNI0 OT OAHOMAa3HbIX TPAHCOPMATOPOB, BbIMO/IHAKT C PEXMMOM
paboynx NPOBOAHMKOB W 3a3emneHus IT;

6) ceTn, nosnyvawlwme 3N1eKTPOIHEPIMIO OT TpexdasHbiXx TPaHCOPMAaTOPOB, BbINO/IHAKT C PEXUMOM
pabounx NpoBOAHUNKOB 1 3a3eMsieHnss TN u ¢ coBmeleHHbiM PEN-npoBOgHUKaMM.

10.1.2 Ha Xene3HOA0POXHbIX NyTAX, 060pPyAOBaHHbIX PENbCOBbIMK LEnAMMU, B CAyyasaX, YKa3aHHbIX B
10.1.1, nepeuucneHne 6), PEN-NpoBOgHNKN CeTEN C pexnmom paboynx NpoBOLHUKOB ¥ 3a3emnaeHus TN co-
eflHAIT B OAHON TOYKE — C 3a3eMNALWMUM YyCTPOWNCTBOM MOACTaAHUMMW, B KOTOPOIM HaxoAATcs nutawoLme
JaHHYy0 ceTb TpaHchopmaTopbl. 3azemneHne PEN-NpoBOAHMKOB B APYIMX YacTaX CETU He JonyckKaeTtcs.

10.2 Pexum pabouynx NPOBOAHUKOB M 3a3eMJ/IEHUS CeTell HanpsiXeHnem cBbiwe 1000 B

CeTn BbINOHAKT KaK 3/1EKTPOYCTAHOBKM C U30/IMPOBAHHONM HelWTpasiblo NpU eMKOCTHbIX TOKax 3aMblKa-
HUA Ha 3eMJIto:

- B ceTax HanpsxeHuem ao 20 kB, nmeLWmX xXene3obeToHHble U MeTanamyeckue onopbl, a Takke BO
BCex ceTax HanpshkeHuem 35 kB — He 6onee 10 A;

- B ceTax HanpshxeHneMm cBbiwe 1 Ao 20 kB, He MMEKWLWNX Ha BO3AYLHbLIX JIMHUAX Xene3006eTOHHbIX 1
MeTananmyecknx onop, Npu HanpsbkeHnn cebiwe 180 6 KB — He 60nee 30 A; npu HanpsbkeHun 10 kB — He 60-
nee 20 A; npu HanpsxeHun ot 15 go 20 kB — He 60nee 15 A.

Pa6oTa ceTeil HanpshkeHnem oT 6 Ao 35 kB 63 KOMMNeHcauum eMKOCTHOTO Toka npu ero 3HadyeHusx, npe-
BbllWAKLWNX YKa3aHHble Bblle, He gonyckaeTtcs. [Npy eMKOCTHbIX TOKax 3amblkaHnsa Ha 3eMo 6onee ykasaH-
HbIX Bbllle MpeAycMaTpuBalT HelTpaneobpasywwuii TpaHcopmaTop 1 3a3eM/IEHNE HeWTpanan ceTn yepes
Ayroracsiwuii peaktop uau pesncTop.

10.3 Bo3gylHble NMHUKX 3M1eKTpornepesayv

10.3.1 CamMOoCTOATENbHbIE XEe3006EeTOHHbIE U MeTal/Inyeckme Onopbl BO3AYLIHbLIX SIMHWIA 3nekTpone-
pegayn HanpsbkeHnem csbiwe 1000 B, pacnonoxeHHble BHE 30HbI A (3a MCKIKYEHUMEM BXOASLWMX B COCTaB
KOHCTPYKLMN Ma4TOBbIX Tp@HCPOPMAaTOPHbIX NOACTAaHLWIA), COEAUHAIT C UHAMBUAYA/IbHBIMY 3a3EeMAAOLWNMN
ycTpolicTBaMu, COMPOTMB/IEHME KOTOPbIX NPUHMMAT no Tabnuue 1, HO He 6oree:

- ANA NUHWIA 3nekTponepeaayn aBTOGMOKMPOBKM M NPOAONBHOIO 3/1EKTPOCHa6GXeHns — 10 Owm;

- ANA NUHWI 31ekTponepegayn npoyero HasHavyeHus — 30 Om.

TpeboBaHMA K 3a3eM/IEHUKD OMOpP, BXOASALWMX B COCTAB KOHCTPYKLMM MauvTOBbIX TPaHCHOPMaTOPHbIX
noacTaHuuini, — no pasgeny 7.

Tabnuya 1 — ConpoTvBAeHVE WHAMBUAYaNbHbIX 3a3eM/ISILWMX YCTPOWCTB CaMOCTOATESbHbIX OMOpP BO3AYLUHBLIX
NVHWIA anekTponepeaayn

HaceneHHast MeCcTHOCTb1) HeHaceneHHass MECTHOCTb2)
OKBMBaNIEHTHOE yaenbHoe ConpoTuBneHune OKBMBANEHTHOE yaenbHoe ConpoTtusneHune
CONpOTUB/IEHNE 3EM/IN 3a3eMA0LLero ycTpoicTea, CONpPOTUB/IEHNE 3EM/IN 3a3eMS0LLEero ycTpoicTea,
p, OmM ™ Owm, He 6onee p, OM ™M Owm, He 6onee
Ot 10 go 100 B/t 10
Ot 10 go 100 Bk/toOM. 30
Cs. 100 go 500 BKtou. 15

27



FOCT P 58321—2025

OkoHuaHve Tabnuupl 1

HaceneHHas mecTHOCTb1> HeHaceneHHasa MeCTHOCTb2)
OKBMBa/IEHTHOE y/e/lbHoe ConpoTtusnexune OKBUBA/IEHTHOE YAe/bHOoe ConpoTtusnexune
COMpOTMB/IEHNE 3eMNn 3a3eM/[10LLero ycTpoicTea, COMpOTUB/IEHNE 3eMNN 3a3eMA10LWEero ycTpoicTea,
p, OM ™M Owm, He 6onee p, OM ™M Owm, He 6ornee
Cs. 500 go 1000 BKnkOM. 20
Cs. 1000 go 5000 Bstou. 30 Cs. 100 0,3p
Cs. 5000 0,006p

1) ina nuHuiA anekTponepeaaqn HanpshkeHvem o 35 kB.

2)Ana nuHnii anekTponepefayn Hanpshxenmem fo 20 kB.

MpnmevaHnsa

1 Ons nuHWin snekTponepefayn HanpsbkeHvem go 35 kB conpoTuBneHve 3a3emMnsiowmx YCTPONCTB BHE
Hace/leHHO MeCTHOCTW MPUHMMAIOT TakUM Xe, Kak A1 HaCceNeHHOW MEeCTHOCTU.

2 YKa3aHHble 3HaueHWsi COMPOTMB/IEHNSA 3a3eM/IAIOLWMX YCTPONCTB obecneymBaloT NPUMEHEHNEM WCKYCCTBEH-
HbIX 3a3emnuTenieil 6e3 yueta ecCTeCTBEHHOV NPOBOAVMMOCTM MOA3EMHbIX YacTel onop.

10.3.2 AnA kpensieHus 3aljulieHHbIX NPOBOAOB BO3AYLWHbLIX SIMHWIA 3/1ekTponepeayn K KpOHWTeHam
NN 371IeMeHTaM KOHCTPYKUMM CTOEK ONOp UCMNOJ/b3YIT M30AATOPbI, XapakTepUcTUKN KOTOPbIX BblbupakwT no
CI 226.1326000.2014 (NyHKT 5.2.7). ¥Y371bl KpenaeHna NpoBOAOB M KPOHLITENHbI CO CTOWKOM OMOpbl U 3a3eM-
NAWMUMN NPOBOAHUKAMU HE COefMHAIOT.
10.3.3 CamocTosiTe /IbHbIE Xe/1e306eTOHHbIE U MeTa/lIMYecKne onopbl BO3AYLWHbIX IMHWUIA 3nekTponepe-
Jayn HanpsxeHuem go 1000 B, pacnosioxeHHble BHE 30Hbl A, COEAUHAKT C UHAMBUAYANbHLIMW 3a3eMNAI0-
LWUMKN yCTPOCTBAMU, COMPOTUB/IEHNE KOTOPbIX AO/KHO ObiTh:
a) Npu pexnme pabouymx NPOBOAHUKOB K 3a3emneHuns IT:
1) 4na 3aWMTHOTO 3a3eMJ/IEHUSA OTKPbIThIX NPOBOAALWMNX YacTel 31eKTpoo6opyL0BaHNS, YCTAHOB/IEH-
HOro Ha onope — He 60/ee A0ONYCTUMOro, KOTOpPOe BbIYMCAAKT cornacHo 10.3.4;
2) ANS 3aWUTHOTO 3a3eMIeHNsT MeTaslIMYeCKNX 1 XXene3obeToHHbIX onop — He 6osiee 50 Owm;
3) 019 3a3eMNALWNX YCTPONCTB 3alinThl OT TPO30BbIX NepeHanpshxeHnin — He 6onee 30 Owm;
6) npu pexunme paboymx NPOBOAHUKOB U 3a3emneHns TN:
1) conpoTuBaEeHNE OTKPbITbIX NPOBOAALLNX YacTel 31eKTpoobopyA0BaHWSA, YCTAHOBEHHOIO Ha OMNo-
pax, npu ynenbHOM conpoTuBneHun demnam p o 100 Om m — He 6onee 15, 30 1 60 Om cooTBeT-
CTBEHHO MpW JINHEWHbIX HanpshxeHnax 660, 380 n 220 B ncrtoyHMka TpexcasHoro Toka, npu 3TOM
obuiee conpoTuBAEHUE pacTeKkaHusi BCcex 3a3emaunTenein Ao/KHO 6biTb He 6onee 5, 10 n 20 Om, a
npy NOAKMYEHUN K 3a3EM/IUTENSAM HEWTpanm 1 TpaHcopmMaTopoB WM BbIBOAOB MCTOYHMKA OAHO-
(ba3Horo Toka — He 6osiee 2, 4 1 8 OM COOTBETCTBEHHO MPU TEX Xe HaNPsXEeHUsX;
2) Npy yaenbHoOM conpoTuBneHun 3emnmn p 6onee 100 Om M — gonyckaeTcs yBe/IMYEHUE yKa3aHHbIX
conpoTtuBneHuii B 0,01 p pa3, HO He 6Gonee AeCATUKPATHOrO;
3) 019 3a3eMIAWnX YCTPONCTB 3aluTbl OT TPO30BbIX NepeHanpsheHnin — He 6osee 30 Owm.
10.3.4 fJonycTumoe conpoTMBAEHNE 3a3eMNALWNX YCTPONCTB ONOP BO3AYLUHbIX JIMHUIA 3nekTponepe-
hayun HanpsxeHnem o 1000 B, pacnonoxeHHbIX BHe 30Hbl A, R, OM, BblUMCAAKT No hopmyie

rae /3 — NOJHBIA TOK 3aMblKaHUsA Ha 3em/io, A.

10.3.5 CamocTosiTe /IbHbIE Xe/1e306eTOHHbIE U MeTa/lIMYecKne onopbl BO3AYLWHbIX IMHWUIA 3nekTponepe-
Jayn HanpsaxeHuem Kak fo, Tak n cebie 1000 B, pacnonoxeHHble B 30He A, 3a3eM/IAI0T aHa/1I0fM4yHO onopam
KOHTAKTHOM ceTu Kak ykasaHO B pasgene 8.

10.3.6 [4na kpensieHus M30/MPOBAHHON Hy/EeBOI Hecyw,en Xuibl M30/IMPOBAHHbIX MPOBOAOB K KPOH-
WTENHAM WM 3/1IEMEHTAM KOHCTPYKLUMN CTOEK OMOpP UCMONb3YT U30MATOPbI, XapakTeEPUCTUKA KOTOPbIX BbliOU-
patoT no CIM 226.1326000.2014 (nyHKT 5.2.7). ¥Y35bl KpenseHUs NpoBOAOB M KPOHLUTEWHbI CO CTOWMKOM Oonopsbl
M 3a3eMIAWMMN NPOBOAHMKAMY HE COeAUHAIOT.
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10.4 CBETUILHMKM U NPOXEKTOPbI HAPYXXHOFO OCBELLEHUS

10.4.1 MeTannunyeckne kKopnyca CBETU/IbHUKOB U MPOXEKTOPOB HapyXHOro OCBELW,EHUS He 3a3eMNAalT
N N30MIMPYIOT OT YacTell KOHCTPYKLUM ONOpP KOHTAKTHOM ceTu, NUTarWmx, oTCcacbiBalLWMX U WYHTUPYHOLWNX
NIVHWIA, pyurenein XecTKnX MonepeynH NyTem YCTaHOBKM M30/SILUOHHbLIX TpaBepc.

10.4.2 Ha cTaHUMAX CTbIKOBaAHMA KOprnyca CBETU/IbHUKOB U NMPOXEKTOPOB coeAnHAT ¢ PEN-NpoBogHUKOM
3/1eKTPUYECKO CeTU, K KOTOPO NOAKMIHOUYEH CBETU/IbHUK WUIN MPOXEKTOP.

BHe cTaHUWU CTbIKOBaHMS KOpnyca CBETWU/IbHUKOB U NPOXEKTOPOB ¢ PEN-NpOBOAHMKOM 3/1€KTpUYEeCcKoi
ceTu, K KOTOPOI NOAKIYEH CBETUMbHUK UN NPOXEKTOP, HE COeAMHAIOT.

10.4.3 TIpOXXeKTOpHbIE MayTbl WU NopTasibl HAPYXHOI0 OCBELEHUA, PaCMosIOXEHHbIE B 30He A, coefnu-
HSAIOT C TArOBOW pesibCOBON ceTbi. TpeboBaHUA K 3a3eMNAOLWMM NPOBOAHUKAM U X COEAVHEHMUIO C TATOBOWA
pesibCOBON CeTbl0 aHaNorMyHbl yKkasaHHbIM B pasgene 8.

MpoXeKTopHbIe MayTbl Y NopTasibl HAPYXHOrO OCBELLEeHNS, Pacno/IOXKEeHHbIe MOMTHOCTbI0 BHE 30HbI A, CO-
€AVHAKT C MHAMBMAYANbHBIMU 3a3eMAAWMUMN YCTPONCTBAMN 1 HE COEAUHSAIT C TATOBOW pesibCoBOI CEThbH.

10.4.4 OnA 3awunTbl 31EKTPUYECKUX CeTeld, K KOTOPbIM MOAKAHYEHbl CBETU/ILHUKA WU MPOXEKTOPbl, OT
KOPOTKMX 3aMblKaHUli NPUMEHSIOT aBToOMaTuU4yeckue Bbik/OYaTenu, oTkavakwume PEN-NpoBOAHUKM OAHO-
BPEMEHHO C (pasHbIM(K) NPOBOAHUKOM(AMU).

11 NckycCTBEHHbIE COOPYXEHUs, 34aHNSA 1 Npoyne yCTponcTBa

11.1 MIckyCCTBEHHbIE COOpPYXeHUs

11.1.1 MeTannmuyeckune KOHCTPYKUMM MOCTa, NyTENpoBoja WM acTakabl 06befVHAIOT B €AUHYI0 3/1eK-
TPpUYECKYO uenb AByMs 6umeTannmueckumu nposogamu no NOCT 4775, kaxablii ceyeHnem He meHee 95 MM2.

MpumeyaHne — B HacTosAweM noapasjesne OnpefenieHne «xenesHoA4OoPOoXHbIN(as)» npyu ynotpebneHwun
C/IOB «MOCT», «NyTenpoBoa» N «3CTakafa» ANA KPaTkoCTh He nNpuBOAUTCA.

11.1.2 MpoknagbiBaemble N0 MOCTY, NyTeNpoBOAYy WU 3cTakaje TpybonpoBoAbl M30NUPYIOT OT MeTan-
NOKOHCTPYKUWUI MO BCEW ANUHE npoknagkaMu 13 AW3EeKTPUYECcKoro marepuana c npefesioMm OrHecTonKocTu
He MeHee REI 60 no NOCT 30247.0 ToNWMWHOW He MeHee 15 MM.

TpeboBaHuMA K Npoknagke No MocTy, MyTeNnpoBoAy WM acTakage kabenein — no CIM 244.1326000.

11.1.3 B mecTax nepece4vyeHuss NyTenpoBOAOB W 3cTaka CHW3Y KOHTAKTHbIMW CeTaAMU TpamBas Wu
Tponnelibyca no Bceil A/INHE NepeceKkalLero y4acTka KOHTakTHON ceTh MeXAy Hel M NPONEeTHbIM CTPOEHUEM
nyTenposoga npefycmMaTpuBalwT WUT U3 AN3JIEKTPUYECKOTO MaTepuana TO/WKUHON He meHee 50 MM, Wupu-
HOn He meHee 1200 mMm c 60pTaMu MO KpasM, BbiCTynawowmMMmn BHU3 Ha 200 mMM. LLKTbI AO/MKHBI BbICTYNaTb 3a
Kpail KOHCTpYKUMM MyTENpoBOAa WK 3cTakafbl He MeHee yem Ha 250 mm.

11.1.4 MNyTenpoBOAbl MPX NEpPecevyeHnn pasHbiX 3/TEKTPUHPULNPOBAHHBIX XE1Ee3HOA0POXHbIX IMHUIA UAn
BETBEN, HE MMEKLWMX 3NEKTPUYECKON CBA3M MO TArOBOM PesibCOBOWM CETU, COEAUHSIOT C MeXAynyTHOl nepe-
MbIYKOI, BbIMO/IHEHHOI ABYMS mapajsiefibHbIMW NPOBOAAMMU CeYEeHMEM Mo Mean He MeHee 50 MM2 KaxAbli,
NOAK/MHYAEMYI K TATOBO PENbCOBON CETU, a Ha XEe/Ie3HOAOPOXHbIX NyTAX, 060pPYy[0BaHHbIX PENbCOBbLIMYU
uensaMu, — €O CPegHMMU ToYKaMy NyTEBbLIX UM AONOSHUTE/bHbLIX ApOCCe/b-TpaHcopmaTopoB 06eux nepe-
ceKalWnxcsa XenesHog0pP0XHbIX IMHUI UNN BETBEN.

11.1.5 AnA kaxAon efuHOM 3M1EeKTPUYecKon Lenu, ykasaHHoi B 11.1.1, npegycmaTpmuBarT No ABa 3a3eM-
NAWNX NpoBoAHUKa. 3aseMnsaLwme NPoBOAHUKN BbINOMHAKT M3 KPYI/IOT0 CTa/ibHOTrO npokata guameTpom
He MeHee 10 MM WM NOJIOCOBOW CTann WUPUHOI He MeHee 30 MM TOJ/ILLMHON HEe MeHee 4 MM.

KoHTakTHble cOefMHEHMNs 3a3eMALUMX MPOBOAHUKOB MeXAy COO60M BbIMOSHAKT CBApKON C ANUHON
Hax/flecta He MeHee ABOHOINo HambonblIero NoONepevyHoro pasMmepa MNPoOBOAHMKA, MPU 3TOM CBApPOYHbIA LIOB
[O/KeH ObITb BbIMOSIHEH MO BCEMY NEPUMETPY HaxsecTa.

KOHTaKkTHble coeiIMHEeHUS pacrnosiaralT B MecTax, AOCTYMNHbIX 4719 ocMOoTpa.

11.1.6 3a3emnfAlowWwMme NPOBOAHUKA NPOKIaAbIBAT napanfienibHo Apyr APYry, OTKPbLITO U U30NMPYIOT OT
KOHCTPYKLMN NUCKYCCTBEHHOIO COOPYXEHUS.

11.1.7 B pa3pbiB 3a3eM/AKOLIMX NPOBOAHUKOB BK/IKYAKT NCKPOBbIE NMPOMEXYTKM (MO OAHOMY B KaXAblii
U3 ABYX 3a3eMNAKLWMNX NPOBOAHUKOB).

11.1.8 3asemnsaouwme nNPoBOAHUKN COEANHSAIOT:

- Ha Xesie3HOAOPOXHbIX MyTAX, He 060pPy[0BaHHbIX PE/IbCOBbIMK LEMNSMU, — C OGAMKaNWUM penbcomM
3NEeKTPUPUNLUPOBAHHOTO XENE3HOLOPOXHOIo NyTw;
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- Ha Xene3HOA0POXHbIX MyTAX, 060py[f0BaHHbIX PE/IbCOBbIMU LENsIMU, — CO CPeAHEeNn TOUYKON NyTeBOro
Apoccenb-TpaHcopmaTtopa.

CoefuHeHne 3a3eMNAKLWNX NMPOBOLHUKOB C KAKUMU-ING0 MHBbIMW 3/IEMEHTaMWN COOPYXEHUn He aony-
ckaeTcH.

11.1.9 Y Kax[0ro u3 pacrnosiodXeHHbIX pagoM O4HOMYTHbIX MOCTOB, NYyTENPOBOAOB WUAM 3cTakaj 414 CO-
einHeHuns, ykazaHHoro B 11.1.8, ncnonb3ylT penbCc Uan nyTeBoi Apoccenb-TpaHchopmaTop COOTBETCTBYHO-
LLLero Xese3Hog0poXHoro nyTtu. MNpu aTom:

- Y MHOronposieTHbIX MOCTOB, NYTENPOBOAOB WM 3CTakaj, He UMEKLWUNX MeTasl/IMYeCKONn CBA3N Mexay
NPOSIETHbIMWN CTPOEHUAMUN OAHOTO W TOTO XE XesIe3HOLOPOXHOro nyTu, nocnegHne 06bLeAUHAT ABONHLIMA
MeAHbIMU UM cTanemegHbiMU TMO6KUMU MepemMblykaMu ceyeHnem no Meam He MeHee 95 MM2 Kaxngasi, KOTO-
pble KPenaT K MeTa/l/In4eCckuM KOHCTPYKLMAM MOCTOB, NMyTENpOBOAOB WM 3cTakaj G60NTOBbIM COeAVHEHUEM
C NCMNO/Ib30BaHNEM BbICOKOMPOUYHbIX 60nToKOMMNekToB no MOCT 32484.1;

- MPOJIETHbIE CTPOEHUA MOCTOB, NYTENPOBOAOB WM 3CTakaj pasHbiX Xe/ie3HOAOPOXHbIX NyTeil Apyr C
OPYroM He COefAMVHAIOT.

Y MHOronyTHbIX MOCTOB A/19 coegunHeHus, ykasaHHoro B 11.1.8, ncnonb3yT pesbC WK nNyTeBOn Apoc-
cenb-TpaHcopMaTop OA4HOIO M3 XEeNEe3HOLOPOXHbIX MyTeN.

11.2 MeTaniMyeckme KOHCTPYKUUU 34aHUI, NacCaXMPCKUX Nnathopm, orpaxgeHui
XEeNe3HO40POXHbIX NYTEA U aKyCTUUECKNX IKPAHOB

11.2.1 MeTannunyeckme KOHCTPYKLMN 34aHNS, NacCaXMPCKON nnatgopmbl, OrpaxgeHns XXene3Ho40pOoX-
HbIX MyTen WaM akyCcTMYEeCKOro akpaHa (gasnee B HacTosleM nogpasfgene — MeTanInyeckne KOHCTPYKLUW),
pacnosioXeHHbIe MOMHOCTbK WAN YACTUYHO B 30HE A U COMMXAKLWLMECS C XKETE3HOAOPOXKHLIMU NYTAMKU, 060-
pyAOBaHHbIMU PesibCOBbIMU LENAMU, 3MIEKTPUYECKU pas3fenifaioT Ha Cekuuu, U30/IMpoBaHHble APYr OT gpyra
Takum obpasom, 4ToOblI:

- OANVHa OfHOW cekuuun bblna He 6osiee ANVHBI PenNbCOBON Uenu;

- MecTa CeKUMOHMpOBaHUA pacnonaranamcb B CTBOpPE C U3ONNPYIOLWNMU CTbIKaAMU.

B kauyecTBe 371€KTPUYECKOW MU30NALUN MEXAY CMEXHbIMU CEKUUAMWN MPUMEHSAIOT BO3AYLWHbIA 3a30p K-
puHoil B cBeTy He MeHee 200 mMm. CekuuM He AO0MKHbl MMETb MeTasl/IMYeCcKon CBA3M Mexay COo6O0W, a Takke
C penbcamu, pesibCOBbIMU CKPENIEHUAMU U KOHCTPYKUMUAMMW, 3a3eMJIEHHBIMU Ha persibC, 3a UCK/IHYeHneMm 3a-
3eMAAWNX NPOBOAHNKOB, Tpe6oBaHUA K MaTepuany, CeYeHU0 U Npoknajke KOTOPbIX aHasOrMyHbl yKasaH-
Hbim B 11.1.5 n 11.1.6.

MeTannnyeckme KOHCTPYKLWUW, OTHOCALLMECH K OL4HOM W TOI Xe ceKkuuu, 06beAUHAT B eANHYI0 3nek-
TpUyeckyl uenb AByMs GumMeTannMyeckumMu NpoBOAAaMU, KaxAblli ceyeHneM He MeHee 95 MM2. 3a3eMns-
Lne NPOBOAHUKA C METa/IIMYECKUMU KOHCTPYKLUSAMM COEAMHAIT pe3b60BbIM coefnHeHnem. OTBepcTusa Ans
pe3b60BbIX COEANHEHWIA BbINOMHAKT TakMM 06pa3oM, YTOOblI OHU He 0Cabnsann ceYeHue KOHCTPYKLMIA.

11.2.2 MeTannmyeckne KOHCTPYKLUM, PACNONOXEHHbIE NMOMAHOCTbIO UM YACTUYHO B 30HE A U He cOnmxa-
HLmMecs € Kene3Ho40pPOXHbIMU NyTAMKU, 060pyA0BaHHbIMY PENbLCOBLIMU LENAMU, HE CEKLMOHUPYHOT.

11.2.3 B cuctemax 6e3 o6paTHOro npoBoja 3a3eMslWmne NPoBOAHUKA COEAUHAT Yepe3 UCKPOoBble
npomMeXxyTkn (N0 O4HOMY B KaXKAblil U3 ABYX 3a3eMAALWNX NPOBOAHUKOB):

- Ha Xene3HOoAOPOXHbIX NyTSX, He 060PYAOBAHHbLIX PE/IbCOBLIMM LENSAMU, — C GAMXKANLWIMM pPesibcom
3NEeKTPUDULNPOBAHHOIO XENE3HOLOPOXHOIO NyTH;
- Ha XeNIe3HOLOPOXHbIX NYTAX, 060PYA0BAHHbLIX PE/IbCOBLIMU LENSIMU, — CO CPeAHEei ToUKoil NnyTeBoro

Apoccenb-TpaHcopmaropa.
11.2.4 B cucteme ¢ o6paTtHbIM NPOBOAOM 3a3em/stolime NPOBOAHUKA COEAUHAIT Harayxo:

- Ha Xene3HOAO0POXHbIX NYTsX, He 0GOPYAOBAHHbIX PENbCOBLIMU LEensMU, — ¢ 6AMKaiWnUM pesibcom
3NeKTPUDULNPOBAHHOIO XENe3HO40POXHOro NyTH;
- Ha Xesle3HOA0POXHbIX MYTsX, 060PYAOBAHHBIX PE/IbCOBLIMU LiEeNsMU, — CO CpeAHel TOUYKON nyTeBoro

Apoccenb-TpaHchopmartopa.
11.2.5 CoeanHeHue 3a3eMIAKOWMX NPOBOAHNKOB C 3/IEMEHTAMW COOPYXEHWUI, HE yKka3zaHHbiMu B 11.2 3
n 11.2.4, He ponyckaeTcH.
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11.3 HanonbHble YCTPOCTBA Xe/le3HO40POXHOW aBTOMATUKN, Te/IEMEXaHUKN 1 CBA3N
BHE UCKYCCTBEHHbIX COOPYXEHWIA

11.3.1 MeTannuyeckue HeTOKOBeAyliME YACTW HaMOJbHbIX YCTPONCTB XENEe3HOAOPOXHOW aBTOMAaTUKH,
Te/leMexaHukn 1 CBA3W, PachofIOXEHHbIX B 30He A, KpOMe yKa3aHHbix B 11.3.2, coefMHAT C TATOBON pesib-
COBOI CeTblo.

11.3.2 MeTannnyeckme HeTOKOBeAYyLLNE YacTU Kap/IMKOBbIX CBETOMOPOB, NYTEBbLIX KOPOOOK, KabeibHbIX
MYdT 1 31EKTPONPUBOAOB YCTPONCTB 3arpaxaeHns nepeesnoB, TOPMO3HbIX YNOPOB A1 3aKpenneHus cocTa-
BOB U KosiecocbpachbiBalowmMx 6alimMakoB € TATOBOW pPesibCOBON CETbK HE COEAMHSAT N He 3a3eM/ISA0T.

11.3.3 3azemnstouime NpoBOAHNKM YCTPONCTB, yKasdaHHbix B 11.3.1, BbINONHAKT ¢ co6ntoaeHemM cneay-
IOLLLMX npasun:

a) Tpe6oBaHMA K 3a3eMNALWMUM NPOBOAHMKAM aHas/orMyHbl yKa3aHHbIM B 8.2;

6) Ha XXene3HOA0POXHbIX NYyTAX, HE 060PYA0BaHHbIX PENbLCOBLIMU LenaMu, 3a3emMnaLwme npoBoLgHNKN
COEAMHAT C 6AnxailuuM penbcoM 3/1eKTPUULMPOBAHHOIO XENe3HOA0POXHOro NyTw;

B) Ha XeJIe3HO40POXHbIX NYTAX, 060PYA0BaHHbLIX PE/IbCOBLIMU Lenamu, 3azeMnsaiome npoBogHUKN CO-
eIVHAIT:

1) ecnn pacctosHue Jo 6nmkaiwero nyTeBoro gpoccesb-TpaHcpopmaropa 6onee 40 M, TO aHasno-
TMYHO yKa3aHHOMY B NnepeyvyncsieHnu a);
2) ecnu pacctosiHne Ao 6aumxalilero nyTeBoro gpoccenb-tpaHcopmartopa 4o 40 M, TO CO cpefHei
TOYKOW gpoccenb-TpaHcopmaropa;

) He JonyckaeTcsa 3/1eKTpMyeckoe coefMHeHNE:
1) 3a3eMNAWMX NPOBOAHNKOB C KAKUMU-TNO0 MHBIMU 31EMEHTaMUN COOPYXEHWUIA;
2) 6poHn n (unu) ob6onoukn kabenei, 3axofsdlWMX B peneiHblil Wwkadbl M cBETO(OPHbIE MauThl, C
MeTa/l/IMYeCKUMU KOHCTPYKUMAMMN peneliHbiX WKagpoB 1 CBEeTOMOPHbIX MauT.

11.3.4 B uenb 3a3em/sA0WEr0 NPOBOAHMKA MeTal/IMY4eCcKMX HETOKOBEAYLNX YacTeil pacnosioXeHHbIX B
30He A cBeTOMOPHbIX MauT, CBETOOPHbLIX MOCTUKOB M KOHCO/E, MeTanInyeckux penelinbix n 6arapenHbix
WwKadoB, a Takke WKaoB KOMMyTaLuM BKAKYAOT razopaspsgHblii UICKPOBO NPOMEXYTOK.

Purenb cBeTopOpPHOro MOCTUKA U JIECTHULYY COEAMHAIOT C 3a3eMNALWNM NPOBOAHUKOM TOJIbKO CO CTO-
POHbI PaCMNOJIOXKEHNA NECTHULbI.

MeTannnueckne HeTOKOBeAYyLLIME YACTU BCEX OCTasIbHbIX HAMNOJ/bHbIX YCTPONCTB Xe/le3HOL40POXHOW as-
TOMaTWKW, TeleMexaHWKn U CBSA3M COeAMHAT ¢ 6AmKanwmnm penbcom 31eKTPUdULNPOBAHHOTO Xene3Ho-
JOPOXHOro nytTn Harnyxo. Mpy 3aToM MeXAy KOHCTPYKUMAMM U dyHAaMeHTaMK, a TakkKe Mexay Kopnycamu
wkacoB n cTolikamu npegycMaTpuBaloT M30AMpYLOLW e 3N1EMEHTDI.

11.3.5 4nA kaxporo peneinHoro wkada, pacnosioXXeHHOro B 30He A 11 HE MMEKLEr0 FIyXoro CoegnHEHUS
C TATOBOW PenbCOBOW CeTbio, NpefycMaTpuBaloT 3alWMTHbIR NPOBOAHWK BblpaBHMBAHUA MoTeHuuana, npeg-
CTaBNAKLWMNIA COO0N 3aMKHYTbIW TOPU30HTasIbHbBIN 3a3eMInTesNb NO KOHTYPY Wkada Ha rnybuHe (0,3 +0,1) mun
Ha pacctosaHum (0,8 = 0,2) m oT Hero. Kopnyc wkada coeanHAT C 3aliMTHbIM NPOBOAHWKOM BblpaBHMWBaHNA
noteHuymnana B AByX mectax. ConpoTuBieHNe 3allUTHOTO NPOBOAHMKA BbipaBHUBAHWUSA MOTEHUMaNa OTHOCU-
TEeNIbHO 3eM/IN HE HOPMUPYETCH.

PeneiiHble wkadbl, pacnosioXeHHble BHe 30Hbl A, Ha TATOBYIO PeNbCOBYIO CETb HE 3a3eMAIT 1 3alinT-
Hble MPOBOAHUKWA BblpaBHWBAHUA MOTeHUMana He npegycMaTpusatoT.

11.4 HanosibHble YCTPOICTBA Xe/1e3HOLOPOXHOM aBTOMATUKN, TENEMEXAHUKM U CBSI3M
B UCKYCCTBEHHbIX COOPYXEeHMAX

11.4.1 Ha meTtannuMyeckunx mocrax, NnyTenpoBojax v sctakajax:

- MeTan/nyeckne KOHCTPYKUUM CBETOOPOB U pefieiiHbiX WwKaoB COefUHAT C MeTaN/IMYEeCKUMUN KOH-
CTPYKUMAMU 3CTakafbl, NyTenposoja Win MocCTa,;

- NPUMEHSAIOT NyTeBble ApOcCCeb-TpaHCcopMaTopbl, NyTEBbIE AWMKM N KabenbHble MyddTbl C Kopnyca-
MU 13 AU3NEKTPUYECKUX MaTepuanos.

TpeboBaHUA K 3a3eMIAWNM NPOBOAHUKAM W UX COEANHEHUIO C TATOBOW pefibCOBONM CeTbi aHasnorny-
Hbl yKasaHHbIM B 11.3.3.

11.4.2 B TOHHeEnNax:

- MeTa/nIMyeckme KOHCTPYKUUM CBETOMOPOB U peneiiHbiX WKadoB U30AMPYIOT OT MeTan/In4yeckux KOH-
CTPYKUWUIA TOHHENS M COEAUHAOT C PENLCOM HArayxo;

- NPUMEHSAIOT MyTeBble ApOCCeb-TpaHCopMaTopbl, NyTEBbIE AWMKA N KabenbHble MyddTbl C Kopnyca-
MU 13 AU3NEKTPUYECKUX MaTepuanos.
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Tpeb6oBaHMsa K 3a3eMAAKOWMM MPOBOAHMKAM M UX COEAUHEHUD C TATOBOW PEeNbCOBON CETbID aHasiormy-
Hbl yKa3aHHbIM B 11.3.3.

11.5 AnnapaTtypa HanpaBAsoWmX JIMHUIA NOe34HON pagnocBaA3n

Tpe6oBaHUs K 3a3eMJIEHNIO annapaTypbl HanpaBASOWMUX NNHWIA NOE34HON PaAUOCBS3M, PACMOSIOXKEH-
HbIX Ha OmMopax KOHTAKTHOW ceTu, MUTAloWMX, OTCACbIBAKLWMNX U WYHTUPYIOLWMNX IMHUIA — B COOTBETCTBUM
c8.1.9 n 8.3.3.

11.6 Bo3gyxonpoBoAgbl CUCTEM MEXaHU3NPOBAHHOW OUYMCTKU CTPESIOK N MHEBMOMNOYTbI

11.6.1 B034yxOnpoBOAbl OTKPbLITON MNPOKNaAKW 3MEKTPUYECKU pas3fensloT Ha cekuuum Takum obpasom,
4YTOO6bI:

- 4acTb BO3[yXONpoBOoAa, pPacnosioXXeHHas BHYTPW 34aHusA, 6blna oTAesieHa OT 4acTu, PacnosioXeHHON
BHE 3[aHus;

- YyacTb BO34yxXOnpoBofja, pacnosioxeHHas B 30He A, 6bl1a oTAeneHa OT 4yacTu, pPacnosiOXEeHHON BHe
30HbI A.

ConpoTusneHne N3oNALUN Mexay yKka3aHHbIMU Bbllle CEeKUUAMU LO/HKHO ObiTb HE MeHee 1 MOM.

11.6.2 Kaxayto u3 cekuuii BO34yX0npoBoaa, pacnosioXeHHbIX B 30He A, COefMHAIOT:

- CO cpefHeil ToUYKOl NyTeBOro gpoccenb-TpaHcopmaTopa Uam ¢ TATOBON pesibCOBOW CETbI0 Yepes uc-
KPOBOW NPOMEXYTOK;

- CUHAUBMAYANbHBIMUN 3a3eMINTENAMMN, NPeACTaBAAWMMN CO60 BEPTUKANbHBIN CTaNbHO CTEPXEHDb
OIMHON He MeHee 1 M, 3arny6nsemblil B TPYHT, U pacnosiOXXeHHbIMW NO KOHUAaM BO34yXonpoBoda W BAO/b BCE
ero Tpacchbl ¢ warom ot 100 go 200 m.

11.6.3 Kaxayto 13 cekumin Bo3ayxonpoBoja, pacnosioXeHHbIX BHE 30Hbl A, COEAMHSAIT C 3a3eMNAILWwnum
YCTPOMCTBOM TOIO COOPYXXEHUSA, YaCTblo KOTOPOro SAB/ISETCHA BO34YyXONPOBOA,.

11.6.4 Tpy6bl BO34YyXONPOBOLOB HE AO/DKHbI UMETb MeTasl/IM4yecKo CBA3W C TATOBOM pefibCOBON CeTbio,
Kpome yka3aHHon B 11.6.2.
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MpunoxeHvie A
(cnpaBo4HOE)

CxeMbl, UMOCTPUPYIOLWMe TPe6oBaHMS K 3a3eM/IEHNI0 KOHTAKTHOW CETU

CxeMbl, WCTpupytoLme TPe6o0BaHNs K 3a3eM/IEHNI0 KOHTAKTHO CETU, MoKasaHbl:

- Xene30beTOHHbIX Onop B CUCTEMAax TATOBOTO 3/IEKTPOCHAOXeHWs 6e3 obpaTHOro npoBoja — Ha PUCYH-
Kax Al a) —r);

- METAIMYECKMX OMOp B CUCTEMAaxX TANOBOrO 3/1EKTPOCHAOXeHMss 6e3 06paTHOr0 MNpoBoAa — Ha PUCYH-
Kax Al o) — w);

- Xenie306eTOHHBIX 0Nop B CUCTEME TATOBOIO 3/1EKTPOCHAOXEHNA € 06paTHLIM MPOBOAOM — Ha pUCYHKax A.1 K) — H);

- METa/IIMYECKMX OMOP B CUCTEME TArOBOr0 3/1IEKTPOCHAOXEHMS C 06paTHbIM NPOBOAOM — Ha puUCyHkax Al m) — T);

- KOHTaKTHOI CETU B TOHHENEe — Ha pucyHkax Al y),d).

LiBeTamn Ha pucyHkax A.l a) — ) BbloeneHbl:

- KpaCHbIM — OCHOBHble 3a3eM/sloLme NpoBoAHMKM (cM. 8.1.4—8.1.6 u 8.2) 1 coeguHsemMble C HUM 3/1IeMEHTbI
KOHCTPYKLWIA;

- 3e/1eHbIM — [IOMOMNHUTE IbHbIE 3a3eMstolme NpoBoaHnKM (cM. 8.1.8 1 8.2) 1 coeguHAeMble C HAM 3/IEMEHTbI
KOHCTPYKLWIA;

- CYHUM — [OOMNOMHUTENbHbIE 3a3eM/isowme NPoBoAHUKM (cM. 8.1.9 1 8.2) u coeanHsAeMbIe C HUM 3/1€MEHTbI KOH-
CTPYKLMIA.

Bce cxembl HACTOALWEro NPUIOKeHUs NpegHasHaueHbl UCKIIOYMTENIBHO A1 WKCTPMPOBaHMs TpeboBaHuii pas-
Aena 8 v He JO/MKHbI paccMaTpuBaTbCA Kak NpeanucaHns B YacTv oopMbl, pasmMepoB Y B3aUMHOTO PacrosioXeHus are-
MEHTOB KOHCTPYKLN KOHTaKTHOW CeTw.

JononHutencHble 3a3emnsiolme NPOBOAHUKX annapartypbl, CBA3aHHOW C HanpassoWMM MPOBOAOM MOE3AHON
paguocesasm (cMm. 8.1.8), Ha pucyHkax Al a) — T) YC/IOBHO NOKa3aHbl COeAMHEHHLIMU C TATOBOW PEIbCOBOM CeTbio. KOH-
KPETHbI BapuaHT BblIGMparT B COOTBETCTBUM C 8.3.3.
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a) YKene3o6eToHHas KOHCOMbHas ornopa C pasbeayHUTEeNIeM B CUCTEMAX TATOBOro 3/1eKTPOCHABXEHNS
6e3 0bpaTHOro Npoeoga
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6) XKene3o6eToHHas KOHCO/IbHas onopa C orpaHuYMTeNneM nepeHanpsXeHNl
B CMCTEMaX TArOBOro 3M1EeKTPOCHabXeHMs 6e3 0bpaTHOro npoesoda
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B) YKene3zobeToHHasi KOHCO/IbHas onopa c OTTSKKOA B CUCTEMAX TSroBOro 3ﬂ8KTp0CHa6)KeHVIF| 6e3 O6paTHOFO nposoja
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b-b

r) YKenesobeToHHasi onopa YKECTKOW nonepeyvnHbl B CUCTEMaX TAroBsoro SI'IeKTpOCHa6)K6HVIﬂ 6e3 o6paTHoro nposoga
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b-b

[) MeTannuueckas KOHCO/bHas onopa C pasbegnHUTENIEM B CUCTEMaXx TAroBOrO 3/1eKTPOCHAGXKEHNS
6e3 06paTHOro NpoeoAa
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e) MeTannunyeckas KOHCONbHasA onopa C orpaHuYMTENEm I'IepeHaI'Ipﬂ)KEHVIVI
B CUCTEMaX TAroBoro 3ﬂeKTp0CHa6)KEHVIﬂ 6e3 O6paTHOFO nposoaa
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X) MeTannmueckas KOHCO/IbHasi onopa € OTTSDKKO B CMCTEMaxX TAroBOro aN1eKTpocHabxeHns 6e3 o6paTHOro npoesoga
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(o]

1) MeTannmyeckas onopa XecTKol nonepeynHbl B CUCTEMAXx TArOBOro 3/1eKTpOCHabXeHnss 6e3 06paTHOro Npoeoga
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*

K) Y)Kenes3obeToHHasi KOHCO/bHasi onopa C pasbeguHUTeNIeM B CUCTEME TATOBOro 3/1eKTPOCHaGXeHUs
C 06paTHbIM NPOBOAOM
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) >)Xene3o6eToHHasi KOHCOJIbHAs Onopa € OrpaHNUMTENIEM MepeHanpsKeHui
B CUCTEME TArOBOIO 3/IEKTPOCHAGXEHMUS C 06paTHBIM MPOBOAOM
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M) YKene3o6eToHHas KOHCOJIbHas onopa C OTTSKKOM B CUCTEME TATOBOr0 3/1EKTPOCHAGXEeHMS ¢ 06paTHbIM NPOBOAOM
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H) XKenie306eToHHasi 0ropa XecTKo nonepeynHbl B CUCTEME TArOBOrO 3/1EKTPOCHABXKEHMSI C 06paTHLIM MPOBOAOM
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46

I'I) MeTasinnyeckass KOHCO/IbHasA onopa C pasbefnHUTesIeM
B CUCTEME TAroBOro SI'IeKTpOCHaG)KeHI/IH C 06paTHbIM nposogom
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p) MeTannunueckasi KOHCO/IbHAasH OMopa C OrpaHNUMTENEM NepPeHaNPSHKEHNI
B CUCTEME TArOBOIO 3/1EKTPOCHAGXEHMS C 06paTHBIM MPOBOAOM

47



FOCT P 58321—2025

C) MeTtannnyeckas KoHcosibHasa onopa ¢ OTTSKKON B CMCTEME TArOBOrO 3ﬂeKTpOCHa6)KEHVIF| C O6paTHbIM npoBsoaom
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T) MeTtannnyeckass KOHCONbHasA onopa YKECTKOW nonepevnHbl
B CUCTEME TAToOBOIro 3]'IeKTp0CH36)KeHVIﬂ Cc 06paTHbIM nposogom
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y) KOHTakTHast ceTb B TOHHENe B CMCTEMaX TAroBoro 3]'IeKTp00Ha6)KeHVIF| 6e3 06paTHOFO nposoaa
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¢h) KoHTakKTHasi ceTb B TOHHE/IE B CUCTEME TSATOBOTO 3/1IEKTPOCHAGXKEHNSI C 06PATHLIM NPOBOAOM

1— dyHAameHTbl onop; 2 — CTOoWku onop; 3 — Y3/bl KPeneHna K CTOlke KOHconel, KPOHWTEeHOB, dMKcaTopoB, UX TAT U MOAKOCOB,
OTTSDKEK, puUrefieil XecTknx MomnepeynH W apmaTtypbl W30/ATOPOB, HA KOTOPbIX MOABELUEHbl WM 3aKkpenseHbl MKcHpyloLwmne Tpochl,
npoBoja TAroBOW ceTu, NMHWIA 3nekTponepegauun, HanpasnswLine NpoBoja Noe3gHoNn paanocBa3n UM kabenu BONOKOHHO-ONTUYECKUX
NvHWIA nepegayn; 4 — W30MMpylOLWME BCTaBKM B TAre pasbeAuHWTens; 5 — annapartypa, CBA3aHHash C HanpaBfAlOLWKWM NPOBOLOM
noesgHol paguocBs3n; 6 — MeCTO paspbiBa OCHOBHOIO 3a3eMJIsOLLLEero NpPOBOAHUKA, B KOTOPOE BK/OYAIOTCS MCKPOBONM NPOMEXYTOK
no 8.3.1; 7— OCHOBHble 3a3emnswwWme npoBogHUKM (cM. 8.1.4—8.1.6 n 8.2); 8 — [ONONHUTENbHbIE 3a3eMsLlWMe NPOBOAHUKN
(cm. 8.1.8 n 8.2); 9 — pononHWTenbHble 3asemasowme npoogHukn (cm. 8.1.9 m 8.2); 10 — aHkepbl; 11 — obpaTHble NpoBOAa;
C — coefMHEeHUs 3a3eMNALWNX NPOBOAHUKOB C TArOBOlM penbcoBOil ceTbld (cM. 8.3 n 8.4); V1 — anekTpuyeckas u3onsuus y onop
CTaHUMi CTbIKOBAHUSA Mexay CTONKoN u doyHaameHTom [cM. 8.1.2, nepeuncnenune a)]; N2 — anekTpuyeckan n3onauma y Bcex onop Mexay
OTTSXKON 1 MeTaN/IMYeCcKUMN AeTansamMn aHkepa v Mexay NOBEepXHOCTbI 6eToHa Xese306eTOHHOM 1 MeTanna MeTan/IMyeckon CToliku
1 y3amy KpensieHns K Heli KpOHLITEeHOB MPUBOAOB pasbeauHuTeneli (cMm. 8.1.1); U3 — anekTpuueckas M300ALMA Y XKene306eTOHHbIX
OMnop CTaHLUMA CTbIKOBAHUS W B CUCTEME TArOBOrO 3/1EKTPOCHAGXEeHNS ¢ 06paTHbIM MPOBOAOM MeXAy MOBEPXHOCTbI 6eToHa CTONKK
1 y3namu KpenaeHus K Hell KOHconeli, KPOHWTeRHOB, (hMKCaTopoB, WX TAr W MOAKOCOB, OTTSHKEK M apMaTypbl M30M5STOPOB, Ha KOTOPbIX
noABelleHbl WA 3aKkpenneHbl MKCHUpylowme Tpocbl, NpoBofa TATOBOW ceTw, NVHWI 3/eKkTponepefauyun, Hampassiolwme NpoBoga
noesHON paanocBa3n UM Kabenun BOIOKOHHO-ONTMYECKUX NNHUI nepegayun [cm. 8.1.2, nepeuncneHue 6)]

PucyHok A.1 — CxeMbl, WIMIOCTPUPYIOLLME TPe6oBaHNS K 3a3eM/IEHUI0 KOHTAKTHOW CeTu
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Bubnuorpadwusa

[1] MpaBuna no oxpaHe Tpyga Mpu 3KChyaTaumym OOGBEKTOB MHAPACTPYKTYPbl XENe3HOO4OPOXHOro TPaHCMopTa,
yTBEPXAEHHbIE NMpUKaszoM MuHTpyAcou3awmTel Poccun ot 25 ceHTsops 2020 r. Ne 652H

[2] MpaBuna TexHMYeckoW 3KcnyaTaummn >kenesHbiX gopor Poccuiickoli depgepauun, yTBEPXKAEHHbIE MPUKA3OM
MwuHTpaHca Poccumn ot 23 mtoHs 2022 1. Ne 250
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YAK 621.331.5:006.354 OKC 29.280

KniouyeBble cnoBa: 3/1eKTPOyCcTaHOBKa, CUMCTeEMa TSATOBOrO Xe/e3HOL0POXHOI0 3/1eKTPOCHABXeHus, Xxenes-
HOL4OPOXHAaA TsAroBas NOACTAHUMSA, XeNe3HOLOPOXHAaa KOHTaKTHas ceTb, MMTalLWas /MHUA, oTcacbiBatoLLas
NINHUSA, WYHTUpPYOLWAsa SIMHUS, NOCT CEeKLMOHUPOBAHUS, MYHKT napannefnibHoro CoeAuHeHuns, aBToTpaHcgop-
MaTOPHbLIA MNYHKT, NYHKT FTPYNNUPOBKKW, YCUNMBAKLWMA NPOBOA, NUTAlOLWMIA NPOBOA, 3KpaHMpylownii nposog,
NINHUSA 3neKTponepeayn, U3onAaTop, orpaHnynTelb NepeHanpsXeHnin, cnoBoi TpaHchopmaTop, aBTOTpaHC-
hopmaTop, noesgHas pagMocBsi3b, UCKPOBOWM MPOMEXYTOK, UCKYCCTBEHHOE COOPYXeHWe, MOCT, NyTenpoBof,
3cTakaja, Xene3HoLOPOXHbIi NyTb, 3a3eM/IeHNe, 3a3eMstoLLee yCTPONCTBO, 3a3eM/IAWMNiA NPOBOAHMK, 3a-
3eM/INTENb, HaNpsXXeHne NPUKOCHOBEHMS
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