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MpeaucnoBue

PA3PABOTAHO c yderom TpeGoBaHMII rOCYIapCTBEHHBIX CTAaHAAPTOB, CTPOUTEIBHBIX HOPM U
MpaBuJI, PEKOMEHAINI HAyYHO-TEXHUUECKIX COBETOB 110 PACCMOTPEHUIO TPOEKTOB TJaB. [IpoeKThI
[JIaB pacCCMOTpPEHbI pabounmu rpymnamu KoopauHanoHHOTo coBeTa 1o nepecmorpy [1YD.

I[TOAI'OTOBJIEHO OAO "BHHUUD".

COI'JTACOBAHO B ycranoBneHHoM mnopsanke ¢ I'occtpoem Poccum, I'ocroprexnanzopom
Poccun, PAO "EOBC Poccun" (OAO "BHUMD") u mnpencraBieHO K  YTBEPXKACHUIO
I'ocanepronanzopom Munsuepro Poccum.

YTBEPXJEHO MunucrepcrBoM sHepretuku Poccuiickoit @enepannu, npukas ot 8 uroist 2002
r. N 204.

I'maa 1.1 IlpaBun ycrpoiicTBa 3JIEKTpOYCTAaHOBOK IecToro u3aanus c¢ 1 sHBaps 2003 r.
yTpauuBacT CUIY.

"IlpaBuna yctporictBa anektpoyctaHoBok" (IIYD) cenmpMoro m3nmanus B CBS3U C JITUTEIHHBIM
CPOKOM TepepabOTKH BBIITYCKAIOTCS U BBOJATCS B JICWCTBUE OTACTBHBIMU pa3ielaMU U TIaBaMH IO
Mepe 3aBepIIeHHs PadoT MO UX MEPECMOTPY, COTIIACOBAHUIO U YTBEPKICHUIO.

TpeboBanusi IlpaBui ycTpoicTBa DSJIEKTPOYCTAHOBOK OOs3aTENbHBI JUIsI BCEX OpTaHHU3aAIUN
HE3aBUCUMO OT (opM COOCTBEHHOCTH W OPraHHU3aIllMOHHO-TIPABOBBIX (OpM, a TaKxkKe JIs
GU3MYEeCKUX  JIMI], 3aHATBHIX MNPEANPUHUMATEIBCKOM  JCSITEIBHOCThIO  0e3  o0pa3oBaHUsA
FOPUINYECKOTO JTUIIA.



O6nactb npumeHeHusi. OnpeaeneHus

1.1.1. TIlpaBuna ycrpoiictBa »siekTpoycraHoBok (IIYD) pacmpocTpaHsioTcss Ha BHOBB
COOpY)KAaeMble M PEKOHCTPYUPYEMBIE 3JIEKTPOYCTAHOBKM IIOCTOSSHHOTO M IIEPEMEHHOIO TOKa
HarnpsbkeHueM 10 750 kB, B TOM yucie Ha crnenuaibHbIe 3JIEKTPOYCTAaHOBKH, PAaCCMOTPEHHBIC B
pa3a.7 Hacrosmux [IpaBu.

YCTpoiCTBO CHEHUANBHBIX 3JEKTPOYCTAaHOBOK, HE PACCMOTPEHHBIX B pasf.7, JOKHO
pErIaMeHTHPOBATHCS IPYTUMU HOPMATUBHBIMH TIOKyMeHTaMU. OTaenbHbIe TPEOOBAHUS HACTOSIIUX
[IpaBusi MOryT NPUMEHSATHCA IJIS TAaKUX DJEKTPOYCTAaHOBOK B TOW Mepe, B Kakol OHM IO
WCIIOJIHEHUIO U YCIIOBUSM paOOThl aHAJIOTUYHBI 3JIEKTPOYCTAHOBKAM, PACCMOTPEHHBIM B HACTOSIIUX
[IpaBunax.

Tpe6OBaHI/IH HaCTOAIIIMUX HpaBI/IJ'I PEKOMCHAYCTCA IPpUMCHATDb JUIA HeﬁCTBYIOIHHX
9JICKTPOYCTAHOBOK, C€CJIM O3TO MOBBIIACT HAACKHOCTb OJICKTPOYCTAHOBKHM WM CCJIM €€
MOJCPHU3AlMA HAIIpAaBJICHA HaA obecneyeHne Tpe6OBaHHﬁ 0e30MacHOCTH.

[To oTHOWIEHHIO K PEKOHCTPYHPYEMBIM 3JIEKTPOYCTaHOBKaM TpeOoBaHMs HacTosmux llpaBun
pacrpoCTPaHsIOTCS JIUIIb HA PEKOHCTPYHPYEMYIO YacTh MIEKTPOYCTaHOBOK.

1.1.2. IIYD pa3paboTaHbl ¢ y4eTOM OO0S3aTENbHOCTH IMPOBEACHUS B YCIOBUSAX HIKCIUTYaTaI[HH
IUIAHOBO-TIPEYNIPEIUTENBHBIX M MPOQMIAKTHYECKUX HCIIBITAHUH, PEMOHTOB JJIEKTPOYCTAaHOBOK H
UX 3JICKTPOOOOPYIOBAHUSI.

1.1.3. DnekTpoycTaHOBKa - COBOKYMHOCTh MAIllMH, amnnaparoB, JIMHUA W BCIIOMOTATEIbHOTO
o0opynoBaHusi (BMECTE€ C COOPY)KCHHSMH M TOMEIICHUSMH, B KOTOPBIX OHH YCTAHOBIICHBI),
MpelHa3HAYeHHBIX  JUI  TNPOM3BOJICTBA,  NpeoOpa3zoBaHus, TpaHcHOpMalUM,  TEperadw,
pacnpezieieHus AIEKTPUIECKON YHEPTHH U MTPeoOpa3oBaHus €€ B IPYTrUe BUABI JHEPTHHU.

1.1.4. OTKphITBIE WM HapyKHBIE DIIEKTPOYCTAHOBKU - 3JEKTPOYCTAaHOBKH, HE 3alIMILEHHBIC
3/1aHUEM OT aTMOC(EpHBIX BO3AECHCTBUM.

3J'I€KTpOYCTaHOBKI/I, 3allMIICHHBIC TOJIBKO HaBC€CaMH, CCTYATbIMHU OIrpaxXIACHHUAMU W T.II.,
paccMaTprUBAOTCA KaK HAPYIKHBIC.

3aKpbIThIE WM BHYTPEHHHME JJIEKTPOYCTAHOBKHM - DJIEKTPOYCTAHOBKH, DPAa3MEILEHHBIE BHYTPHU
3/1aHus, 3aIIUILAOLIET0 UX OT aTMOC(EPHBIX BO3JEHCTBUIA.

1.1.5. DnexTponomenieHusi - MOMEUIEHUS WIM OTTOPOKEHHbIE (HalpUMep, CETKaMH) YacTH
MOMEIIEHUS,, B KOTOPBIX pACIOJIOKEHO HIEKTPOOOOPYIAOBAaHUE, JOCTYHHOE TOJBKO JUIs
KBAJTM(HUIIMPOBAHHOTO 00CITYKUBAIOIIETO NEPCOHAA.

1.1.6. Cyxue momemieHusi - MOMEIICHUs, B KOTOPHIX OTHOCUTEIbHAS BJIAXHOCTh BO3JyXa HE
npessimaet 60%.

ITpu oTcyTcTBMM B TaKMX NOMELIEHUAX YCIOBUH, yka3aHHbIX B 1.1.10-1.1.12, onm HazbiBarorcs
HOpPMaJIbHBIMHU.



1.1.7. BnaxxHple MOMELIEHUS - MOMEIICHUS, B KOTOPHIX OTHOCUTENbHAs BIJIAXXHOCTb BO31yXa
6onee 60%, HO He npeBbImaeT 75%.

1.1.8. Cpipple TOMEIIEHUS - IMOMEIIEHHS, B KOTOPBIX OTHOCHTEIbHAs BIAXHOCTh BO3IyXa
npesbimaet 75%.

1.1.9. Oco6o chIpbie TOMEIIEHHS - TIOMEIIEHHsI, B KOTOPbIX OTHOCUTENbHAs BIAXKHOCTh BO3/1yXa
6auzka k 100% (MOTOJIOK, CTEHBI, MOJI U NPEAMEThl, HaXOAALIMECS B IOMEILEHUH, MOKPBITHI
BJIaroit).

1.1.10. JXKapkue noMenieHus - MOMEeIEHUs1, B KOTOPBIX 10/ BO3AECHCTBUEM PA3IUUHbBIX TEIUIOBBIX
W3JIYYCHHI TeMmIeparypa MOCTOSHHO WU mepuonuuecku (Oosee 1 cyrtok) mpeswimaer +35 °C
(HampuMmep, TOMELIEHUS C CYIIUIKaMHU, 00KUTaTEIbHBIMU [I€YaMU, KOTEJIbHBIE).

1.1.11. [IbuibHBIE TOMEIIEHUS - TOMEIICHUS, B KOTOPBIX MO YCIOBUSM IPOU3BOJICTBA BBIJICISETCS
TEXHOJIOTHYECKasl MbLUIb, KOTOpash MOXET OceJaTh Ha TOKOBEIYIIUX 4YacTsIX, MPOHHKATh BHYTPb

MallrH, arnmnapaTtoB U T.II.

IIeu1pHBIC IMOMCIUICHUA PpasaCIAgOTCd Ha IMOMCIICHHUA C TOKOHpOBOI{ﬂHICfI IObIIIBKO U MIOMCHICHUA C
HeTOKOHpOBOI[HH_Ieﬁ IIBUIBIO.

1.1.12. TTomenieHust ¢ XMMUYECKH aKTUBHOW WJIM OPTaHUYECKOM Cpeioi - MOMEIIEHUS, B KOTOPBIX
MOCTOSIHHO WJIM B TEUYEHUE JUIMTEILHOTO BPEMEHHU COJEPIKATCS arpecCHBHBIC IMaphl, Ta3bl,
KUAKOCTU, 00pA3YIOTCS OTIIOKEHUS WUJIH TUIECEHB, Pa3pyIIAIONINEe U30JSIIHIO U TOKOBEIYIIINE YacTH
AIEKTPOOOOPYIOBAHHUS.

1.1.13. B oTHOIIEHUH ONTACHOCTH MOPAKEHUS JTIOJEH IIEKTPUUECKHUM TOKOM Pa3InyaroTCs:

1) nmomerieHust 6e3 MOBBIILIEHHOW OMACHOCTH, B KOTOPBIX OTCYTCTBYIOT YCIIOBHUS, CO3JAlOIIHE
MOBBIIIEHHYIO WJIK 0cO0YI0 OMacHOCTh (cM. mi.2 u 3);

2) MOMEMICHUS C MOBBIIMICHHON OIMMACHOCTBIO, XapaKTCPpU3YIOIIHUECd HAJIWUYUECM OJHOIO0 U3
CICOYIOMUX YCHOBHﬁ, CO3a0MMX MOBBIIICHHYIO OIMMACHOCTh:

CBIPOCTb WJIM TOKOMpoBoasAmas nbuib (cM. 1.1.8 u 1.1.11);

TOKOITPOBOIAIIIME TIOJIBI (METAITUYECKUE, 3€MIISTHBIE, )KeJIe300€TOHHBIC, KUPITUYHbBIE U T.11.);
BBICOKas Temriepatypa (cm. 1.1.10);

BO3MOKHOCTh OJHOBPEMEHHOTO TMPUKOCHOBEHUS YEJIOBEKA K METAJUIOKOHCTPYKIHSM 3JIaHHM,

UMEIOIIUM COEAUHEHUE C 3€MIIEH, TEXHOJOTMYECKHMM allaparaM, MEXaHU3MaM U T.II., C OJHOU
CTOPOHBI, M K METAJUIMYECKHUM KOPITycaM 3JeKTPO0OOpYyI0BaHUSI (OTKPBITHIM MTPOBOSIINM YacTsIM),

C Ipyroii;

3) o0co00 omacHple TMOMEIICHUS, XapaKTePU3YIOUIHUEeCsS HAJIUMYHEM OJHOTO W3  CICAYIONINX
YCIIOBH, CO3AIOIINX 0COOYIO OMACHOCTh:

ocobast cbipocTh (cM. 1.1.9);



XUMUYECKH aKTUBHAs UM opraHudeckas cpeaa (cm. 1.1.12);
OJIHOBPEMEHHO J[Ba WM 00Jiee YCIOBHI MOBBIIEHHOM ormacHocTd (cm. 1.1.13, m.2);

4) TeppuTOpUsS OTKPBITHIX DJIEKTPOYCTAHOBOK B OTHOIIEHUHM OMACHOCTH TOPaKEHUs JIoeH
AIIEKTPUIECKUM TOKOM IPUPABHUBAETCS K 0COO0 OMACHBIM ITOMEIICHHUSIM.

1.1.14. KpanmudunupoBaHHBIA 0OCTYXUBAIOIINI TEPCOHAN - CHCIHAIBLHO IOATOTOBICHHBIC
pabOTHUKHM, NpPONIECANINE MPOBEPKY 3HAHMM B oOBeMe, 00s3aTeIbHOM [UIsl JaHHOM paboThI
(OJDKHOCTH), M UMEIOIIHME TPYIITY MO AJIEKTPOOE30MacHOCTH, IPEIyCMOTPEHHYIO ACHCTBYIONTUMHI
IpaBUJIaMU OXPaHbI TPY/a IPU FKCILTyaTaIlH 3JIEKTPOYCTaHOBOK.

1.1.15. HoMuHaibHOE 3HAYE€HHUE MapaMmeTpa - YKa3aHHOE M3rOTOBUTENIEM 3HAYCHHUE IMapameTpa
AIIEKTPOTEXHUYECKOTO YCTPOICTBA.

1.1.16. HampsikeHne nepeMeHHOT0 TOKa - IEUCTBYIOIIEE 3HAUEHUE HAPSKEHUSL.

Hanpsm(eHHe IMOCTOAHHOI'O TOKa - HANPsKCHUC IMMOCTOAHHOIO TOKa MM HAIIPAKCHUC
BBIIIPAMIICHHOI'O TOKa € COACPIKAHUEM HYJ'IBC&I_II/Iﬁ He 0oitee 10% ot ,HeﬁCTBYIOH_[CFO 3HAa4YCHU.

1.1.17. qnst o6o3HaueHus: 00s3aTeIbHOCTH BBIOTHEHHs TpeboBanuil [1YD mpumeHstoTcs cioBa
"momxken", "ciaexyer", "HE0OX0aUMO" 1 POU3BOIHEIE OT HUX. ClloBa "Kak MpaBmiIo" 03HAYAIOT, YTO
JaHHOE TpeOOBaHUE ABIIAETCS MPEOOIATAOIINM, @ OTCTYIJICHUE OT HETO JIOJKHO OBITh 000CHOBAHO.
CnoBo "nmomyckaerca" O3HauaeT, YTO JAHHOE DPELIEHUE NPUMEHSETCS B BUAE HCKIIOUEHUS Kak
BBIHYXJICHHOE (BCIEACTBHE CTECHEHHBIX YCJIOBH, OTPaHHMUYEHHBIX PECYpCcOB HEOOXOIMMOIO
obopynoBanus, marepuaioB u T.1.). CiaoBo "pexomeHayeTcs" O3HAYaeT, YTO JIaHHOE pPEIICHUE
SBIISIETCS. OJTHUM M3 JIYUIIIHUX, HO He 00s3aTenbHbIM. CI0BO "MOXKET" 03HAYaeT, YTO JAaHHOE PelIeHHEe
SIBIISIETCS] TIPABOMEPHBIM.

1.1.18. Ilpunsreie B ITYD HOpMHpyeMble 3HaU€HUS BEJIMYMH C YKa3aHUEM "HE MeHee" SBIISIOTCS
HalMEHBIIMMH, a C YKa3aHueM "He 6osee" - HauOOIbIIMMHU.

Bce 3HaueHus BenuuuH, npuBeneHHble B IlpaBumax ¢ mpemnoramu "otr" m "mo", cnemyer
[IOHUMATh KaK "BKIFOYUTEIBLHO".

O6Lwwue ykaszaHUs NO YCTPOUCTBY 31EKTPOYCTaHOBOK

1.1.19. TlpumeHnsiemble B 3JEKTPOYCTAaHOBKAX AIJIEKTPOOOOPYIOBaHHUE, 3JIEKTPOTEXHUUYECKUE
U3JIeNTUsl 1 MaTepUallbl JOJDKHBI COOTBETCTBOBATh TPEOOBAHUAM T'OCYAAPCTBEHHBIX CTAHIAPTOB WM
TEXHUYECKUX YCIIOBUH, YTBEPKAECHHBIX B YCTAHOBICHHOM IOPSIKE.

1.1.20. KoHCTpyKIMs, UCTOTHEHHE, CIIOCOO0 YCTAHOBKH, KJIACC M XapaKTEPUCTUKU H3OJSIIUN
MPUMEHSIEMBIX MAIlWH, allapaToB, MPHOOPOB U MPOUYETO JIECKTPOOOOPYIOBAHUS, a TaKXKe Kabenen
U TPOBOJOB JOKHBI COOTBETCTBOBATH IapamMeTpaM CETH WU DJIEKTPOYCTAaHOBKH, PEXKHMaM
paboThl, YCIOBUSIM OKpY’KalolIei cpeibl M TpeOOBaHUAM COOTBETCTBYIOIHUX TiaB [1YD.



1.1.21. DneKTpOoyCTaHOBKM W CBSI3aHHBICE C HUMH KOHCTPYKIIMHM JOJKHBI OBITh CTOMKHMH B
OTHOILIEHUHU BO3JICUCTBUS OKPYKAIOIIEH CPEAbI MU 3aIUIICHHBIMU OT 3TOT'0 BO3ICHCTBHUS.

1.1.22. CrpoutrenbHass M CaHUTAPHO-TEXHUYECKAs YACTH AJIEKTPOYCTAHOBOK (KOHCTPYKLUS
3J@aHMSI U €T0 JIEMEHTOB, OTOIJICHNE, BEHTUJIALMSA, BOJOCHA0KEHUE U T1P.) JOJKHBI BBIIOIHSITHCS B
COOTBETCTBUU C JCUCTBYIOIIUMHU CTpOUTENbHbIMM Hopmamu U npasuinamu (CHull) npu
00513aTeJIbHOM BBIINIOJIHEHUH JJOIIOJIHUTEIbHBIX TPeOOBaHU, NpuBeAeHHbIX B [TYD.

1.1.23. DneKTpOoyCTaHOBKHU JOJDKHBI YIOBJICTBOPATh TPEOOBAHUSAM JICHCTBYIOINUX HOPMATHBHBIX
JOKYMEHTOB 00 OXpaHe OKpY)Karollell NpUPOAHOH Cpeapl MO JOMYCTHMBIM YPOBHSM IIyMa,
BUOpALUY, HAMNPSHKEHHOCTEH OSJIEKTPUUECKOr0 M MAarHUTHOTO TIOJIeH, 3JIeKTpOMarHUTHOM
COBMECTUMOCTH.

1.1.24. nga 3amuThl OT BIMSHUS 3JEKTPOYCTAHOBOK JIOJKHBI IPENyCMaTpUBaThCS MEpHI B
COOTBETCTBUM C TPEOOBAHUSAMHU HOPM JOMYCKAa€MbIX HMHIYCTPUAIbHBIX paJMONOMEX M MpPaBUII
3alllUThl YCTPOMCTB CBSI3M, KEJIE3HOJOPOKHOM CHUTHANIM3alMM U TEJIEMEXAaHUKU OT OINAaCHOrO U
MEILAIOIIEr0 BIUSIHUS JIMHUH 3J1eKTpoIiepejayuu.

1.1.25. B »5eKTpoyCTaHOBKAaxX JOJDKHBI OBITh MPEAYyCMOTPEHBI cOOp U yAaJeHHE OTXOJOB:
XUMUYECKHUX BEIIECTB, Maciia, MyCcopa, TEXHUUYECKUX BOJ U T.I1. B COOTBETCTBUM € IEUCTBYIOIUMU
TpeOOBaHUSIMU 110 OXPAHE OKPYXKAIOIIEH Cpe/ibl 10KHA ObITh HCKITFOY€HA BO3MOXKHOCTH MOMAAaHUs
YKa3aHHBIX OTXOJIOB B BOJIOEMbI, CHCTEMY OTBOJIa JIMBHEBHIX BOJI, OBparu, a Takke Ha TEPPUTOPUH,
HE TIpeTHa3HAYCHHBIC JIJIS XPaHEHUS TaKUX OTXOJIOB.

1.1.26. IlpoextupoBaHue ¥ BBIOOP CXE€M, KOMIIOHOBOK M KOHCTPYKIMI 3JIEKTPOYCTAaHOBOK
JIOJDKHBI TIPOU3BOAMTHCS HA OCHOBE TEXHHKO-DKOHOMHYECKHX CpPaBHEHHI BapHAaHTOB C y4E€TOM
TpeboBaHUil oOecrieueHus: 6e30MacHOCTH 00CTyKUBaHUS, TPUMEHEHHUS HAJCKHBIX CXeM, BHEIPEHUS
HOBOM TEXHUKH, DHEPTO- U pecypcocOeperaronux TeXHOJIOTHH, OIbITa YKCILTyaTalluu.

1.1.27. Ilpn omacHOCTH BO3HUKHOBEHUS 3JIEKTPOKOPPO3UM WM TOYBEHHON KOPPO3UH JIOJIKHBI
npeaycMaTpuBaTbcs  COOTBETCTBYIOIIME MEpbl [0  3alUTe COOpPYKEHHH, o00opynoBaHMS,
TpYOOIIPOBOJOB U JPYTUX MOJ3EMHBIX KOMMYHHUKAIIUH.

1.1.28. B anekTpoycTaHOBKax JOJKHA OBITH O0OecriedeHa BO3MOXKHOCTH JIETKOTO PacliO3HaBaHUS
qyacTel, OTHOCSIIUXCS K OTIACNBbHBIM dJIeMeHTaM (IIPOCTOTa W HArJISAHOCTh CXEM, HaJjleKaliee
pacrioyiokeHue AIEKTPOOOOPYIOBaHUS, HAITUCH, MAPKUPOBKA, PACIIBETKA).

1.1.29. Jlns 1BeroBoro u 1UGPOBOr0 00O3HAYEHHUS OTICIBHBIX HW30JUPOBAHHBIX HIIN
HEU30JIMPOBAHHBIX MMPOBOJHUKOB JOJKHBI OBITH MCIOJB30BAHBI IIBETA U MU(PBI B COOTBETCTBUU C
I'OCT P 50462 "NnenTuduxaius MpoBOJHUKOB 10 IIBETaM WA U(PPOBBEIM 0003HAUCHUSIM" .

[TpoBOTHUKY 3alTUTHOTO 3a3€MJICHHS BO BCEX AJIEKTPOYCTAHOBKAX, a TaK)KE€ HYJICBBIC 3aIlIUTHBIC
MIPOBOJIHUKH B AJIEKTPOYCTAHOBKAX HampsbkeHuem 110 1 kB ¢ rimyxo3azemiieHHOW HEUTpalblo, B T.4U.
IIMHBI, JTOJDKHBI UMETh OYKBEHHOE 00O03HaueHWe FE W I[BeTOBOE 00O3HAYCHHUE UYePETyFOIIHMMHUCS
MPOJIOJIbHBIMUA WJIM MONEPEUYHBIMU MOJIOCAMHU OJUHAKOBOW IMIMPUHBI (uisl uH oT 15 mo 100 mm)
JKEITOTO | 3€JICHOTO IIBETOB.



HyneBsie paboune (HeiTpanbHble) TPOBOJHUKN 0003Ha4Yat0TCs OyKBOM A U TonyObIM LIBETOM.
CoBMeleHHBIE HYJICBBIC 3aIIUTHBIC W HYJEBbIE paboyre NMPOBOJHHUKH JODKHBI UMETh OYKBEHHOE
obo3HaueHne [FEN U mBeTOBOe 00O3HAYCHHWE: roiy0Oil IBET MO BCEW JIIMHE M HKEINTO-3EJICHBIC
HIOJIOCHI HA KOHIIAX.

1.1.30. BykBeHHO-IMPpOBBIE M IBETOBBIE O0O3HAYEHHUS OJHOMMEHHBIX IITMH B KaXIOU
AIIEKTPOYCTAHOBKE JIOJDKHBI OBITh OJIHHAKOBBIMHU.

IuHbI 10JKHBI OBITH 0003HAYEHDI:

1) npu nepemeHHOM Tpex(hazHOM TOKe: IHUHBI Ga3bl A - xKenTeiM, Ga3sl 5 - 3eneHsiM, pazsl O -
KPaCHBIM LIBETaMU;

2) npu nepeMeHHOM OJHO(a3HOM TOKE IIMHA £ , IPUCOCTUHECHHAS K KOHIY OOMOTKH MCTOYHUKA
MUTAHMS, - KPACHBIM IIBETOM, IKHA A , mpucoeInHEeHHas K Ha4ally OOMOTKH UCTOYHHUKA MTUTAHMUS, -
JKEJITHIM 1IBETOM.

[uubl 0gHO(MA3HOTO TOKA, €CIIM OHU SIBISIOTCS OTBETBICHUEM OT LIMH TpeX(a3zHOU CHUCTEMBI,
0003HAYaIOTCSl KaK COOTBETCTBYIOIINE IIUHBI TPeX(a3HOTO TOKa;

3) npu MOCTOSIHHOM TOKE: IOJIOKUTENbHAs IMMHA (+) - KpacHbIM I[BETOM, OTpULaTeNnbHas (-) -
CHHUM U HyIeBast pabodas M - romyObIM IBETOM.

[[BeToBoe 0003HAYEHUE JODKHO OBITH BBHINOJIHEHO 110 BCEH JJIMHE WIMH, €CIH OHO
MIPEAYCMOTPEHO TAKXKe JIs1 00J1€€ HHTEHCUBHOTO OXJIAXACHUS WJIM AaHTUKOPPO3UOHHOM 3aIIHTHI.

JlomryckaeTcsi BBITIOHATH IIBETOBOE 0003HAYEHHE HE 10 BCEH JUTMHE ITUH, TOJIBKO I[BETOBOE MU
TOJIbKO OyKBEHHO-LIM(poBOe 0003HaUYEeHUE JINOO I[BETOBOE B COUYETAHMM C OYKBEHHO-LIIM(POBHIM B
MecTax MPUCOSAMHEHNUS IMH. ECITi HEM30IMpOBaHHbIE IMUHBI HEJOCTYITHBI IS OCMOTpa B MEPHO,
KOTJ]a OHU HAaXOJATCS MOJI HANPSHKEHHUEM, TO JIOIyCKaeTcs UX He 0003HavaTh. [Ipu 3TOM He HOmKeH
CHIIKAThCs YPOBEHb O€30IIACHOCTH U HATJITHOCTH MPH 00CTY>)KHBaHUU 3JIEKTPOYCTaHOBKH.

1.1.31. IIpu pacnonoxenuu muH "muramms" win "Ha pedpo” B pacrpelesTeNbHbIX YCTpOoiicTBax
(KpoMe KOMIUIEKTHBIX COOpHBIX siueek oaHocTopoHHero oociyxuBaHus (KCO) m KOMIJIEKTHBIX
pacnpenenutenbHbix  yerpoicTB (KPY) 6-10 kB, a Ttaxxe naneneit 0,4-0,69 kB 3aBoackoro

W3TOTOBJICHHS) HEOOXOIMMO COOJIOIATh CIISAYIONINUE YCIOBUS:

1. B pacnpenenutenbHbIX ycTpoiicTBax HampspkeHueM 6-220 kB npu nepemenHom TpexdazHoM
TOKE COOpHbIE U 00XO/HBIE IIMHBI, @ TAKXKE BCE BUIbI CEKIIMOHHBIX IIMH JOJKHBI PacIolaraTbes:

a) P TOPU30HTATILHOM PACIOJIOKEHUH:
OJIHA T1OJ1 APYTOM: cBepXy BHU3 A— 5 -

OJTHA 3a JAPYTOil, HAKIIOHHO WJIM TPEYTOJLHUKOM: Hauboiee yrnaneHHas muHa A, cpennss - &,
Onrkaiiias K Kopuaopy oociyxuBanus - L' ;

0) py BEpTUKAIHLHOM PACIOI0XKEHUH (B OJHOM IMIIOCKOCTH WIIM TPEYTOJIbHUKOM):



cieBa HampaBo .- 5-C wunu nanOonee ynaneHHas muHa A, cpeansas - £, Omkaifmas K
KOPHUIO0PY 00CITyXKuBaHus - '

B) OTBETBJICHUS OT COOPHBIX IIHMH, €CIM CMOTPETh Ha IIMHBI U3 KOPUAOpa OOCIY:KUBAaHUS (TIPU
HaJIMYUU TPEX KOPUAOPOB - U3 LIEHTPAIBHOI0):

IIPY TOPU30HTAILHOM PACIOJIOKEHUU: ciieBa HanpaBo A — 5 - ;

MpU BEPTUKAJIBLHOM PACIOJIOKEHUU (B OJHOW IUIOCKOCTH WJIU TPEYTOJIbHUKOM): CBEpXY BHH3
A-5-C.

2. B mATH- ¥ Y4eTBIPEXIPOBOJHBIX HEMIX Tpex(a3HOro MEPEMEHHOTO TOKA B AJIEKTPOYCTAaHOBKAX
HanpsbkeHueM 110 1 kB pacrnosnoxeHne muH JT0JKHO ObITh CIIEAYIOIIHM:

IPY TOPU30HTAIBHOM PACIIOIOKEHUU:
OJiHa IO APYyroii: cBepXy BHU3 A— 5 - T - N - FE (FPEN);

olHA 3a JApyroi: Hambojee ymajcHHas mmHa ., 3atem ¢daser &£ - - N, Ommkaiimas K
KOpuIopy oocnyxuBanus - F& (FEN),

IIPU BEPTHKAJIBLHOM PACIOJIOKEHUU: ciieBa HanpaBo A-5-C' -N-FE (FPEN) wim Haubonee
ynanenHas muHa A, 3atem ¢aser 5 — O -, Ommpkaiimas x xKopuaopy obOciayxuBaHus - FE
(FEN);

OTBETBJICHUS OT COOPHBIX LIMH, €CJIM CMOTPETh HA IIMHBI U3 KOPUA0pA OOCTYKUBAHUSL:

IPY TOPU30HTAJIBLHOM PACIONIOKEHUU: clieBa HanpaBo A — 5 - C' - N -FE (FEN);

MIpU BEPTUKAIBHOM pacnoioxkenun: A—-5-C - AN - FPE (FEN) cBepxy BHU3.

3. Ilpu MOCTOSSHHOM TOKE IIWHBI JOJDKHBI PACTIONAraThCs:

cOOpHBIE MIMHBI TPH BEPTUKATILHOM pacTIONoKeHuu: BepxHas M | cpennsis (-), HIKHSSA (1);

C60pHBI€ IOHWHBI IIPU TOPU3OHTAJIBEHOM PACITIOJIOKCHHUU !

HauOonee ynanennas M , cpenuss (-) m Oyvkaiiiias (+), €Clii CMOTPETh Ha IIWHBI U3 KOPHIOpa
00CITy’)KUBaHMUS;

OTBETBJICHUsI OT COOpHBIX IIWH: jeBas mmHa M , cpennss (-), mpaBas (+), €Clid CMOTpPETh Ha
HIMHBI U3 KOPUI0pa OOCITYKHUBaHHUSI.

B oTaenbHBIX ciydasix JOMYCKAIOTCS OTCTYIUIEHHS OT TpeOOBaHUM, MPUBEACHHBIX B NI.1-3, ecnu
UX BBINOJIHEHHE CBA3aHO C CYIIECTBEHHBIM YCIOXHEHUEM 3JIEKTPOYCTaHOBOK (HAIpHUMep, BHI3bIBAET
HEO0OXOUMOCTh YCTAaHOBKHU CIELMAIbHBIX ONOp BOJIM3M MOJCTAHIIMU JJI TPAHCIO3UIIMU IIPOBOIOB
BO3AYIIHBIX JIMHUH 35ekTponepenayuu - BJI) nim eciiu Ha MOJCTaHIMU PUMEHSIOTCS JIBE WK Oosee
CTYIIEHU TpaHCchHOpMaLIUH.



1.1.32. DnekTpoyCTaHOBKM IO  YCJOBHSIM  DJIEKTPOOE30MACHOCTH  PA3JCISIIOTCS  Ha
AJIEKTPOYCTAHOBKMU HampspkeHuem 10 1 kB U anekTpoycTaHoBKM HarpsbkeHueM Bboimie 1 kB (1o
JEHCTBYIONIEMY 3HAUEHUIO HAIIPSHKEHUS).

be3zonacHOCTh 00CITY)KMBAIOLIET0 IEpPCOHAla M IOCTOPOHHHUX JIMIl JOJDKHA OO0ecreduBaThCs
BBINIOJTHEHUEM MEp 3alUUTHI, IPEAYCMOTPEHHBIX B IN1.1.7, a TaKkKe CIEIYIOLIMX MEPOIIPUSITHIA:

cOOJIOZICHHE COOTBETCTBYIOIIMX PACCTOSHUN /10 TOKOBEAYIIMX 4YacTell WM IyTEM 3aKpbITus,
Orpa)IeHUsI TOKOBEYLIIUX YacTel;

IMPUMCHCHHC 6J'IOKI/IpOBKI/I arIraparToB MU OIpaKAaromInux YCTpOfICTB A1 OpeaoTBpalllCHUA
OIIMOOYHBIX onepaum”l " J0CTyIla K TOKOBCAYIIUM YaCTAM,

MIPUMEHEHHUE MPETYNPEKAAIONICH CUTHATU3AIMHI, HAJIIUCEN U TJIaKaTOB;

IMPUMCHCHHUEC yCTpOfICTB AJI1 CHUKCHU A HAIIPAKCHHOCTH DJICKTPUYCCKUX U MAarHUTHBIX oI a0
AO0IIYCTUMBIX 3Ha‘l€HHI>i;

HCITIOJIb30BAHUEC CPCACTB 3alllUThI U HpI/ICHOCO6J'IeHI/II7I, B TOM YHCJIC IJIA 3alllUTHI OT BOSHeﬁCTBHH
SJICKTPUYCCKOIO M MArHuTHOI'O moyueii B OJICKTPOYCTAHOBKAX, B KOTOPLIX HX HAIPSAKCHHOCTH
MMPEBLINIACT JOITYCTUMBIC HOPMBIL.

1.1.33. B a51eKTpOnOMEIIEHUAX ¢ yCTaHOBKaMU HalpsbkeHneM 10 1 kB nonmyckaercst npuMeHneHue
HEU30JIMPOBAHHBIX U M30JMPOBAHHBIX TOKOBEIYIIUX YacTel 0€3 3aluThl OT IPUKOCHOBEHUS, €CIIH
[0 MECTHBIM YCJIOBMSIM Takas 3alllUTa HE SBJSETCS HEOOXOIUMOW AN KaKuX-IMOO MHBIX ILeJel
(Hampumep, AJIs 3alIUTHl OT MEXaHUYECKUX Bo3JeHcTBUM). [Ipy 3TOM TOCTymnHBIE TPUKOCHOBEHUIO
YacTH JIOJDKHBI pacnojaraTbcs Tak, 4ToObl HOpMajbHOE OOCTYy)KMBaHHE HE OBUIO COIPSIKEHO C
ONAaCHOCTBIO IPUKOCHOBEHUS K HUM.

1.1.34. B xwibIX, OOIIECTBEHHbIX U JAPYrUX IOMEIIEHUSAX YCTPOMCTBa ISl OTpaxkIeHUs |
3aKpBITHS TOKOBEAYIINX YaCTeH JOJDKHBI OBITh CIUIOIIHBIE; B TOMELIEHHSX, IOCTYIHBIX TOJIBKO JUIS
KBaJIM(ULMPOBAHHOTO MEPCOHANA, 3THU YCTPONCTBA MOTYT OBITh CIUIOLIHBIE, CETYAThIE WIH
JbIpYaThIC.

Orpax(z[a}omne N 3aKpbIBAIOIINC YCTpOﬁCTBa JOJI?KHBI OBITH BBIITOJHEHBI Tak, YTOOBI CHHUMATH
HJIM OTKPBIBATH UX MOYKHO OBLIO TOJIBKO Ipu momMouun KJII0UeH UJIH HHCTPYMCHTOB.

1.1.35. Bce orpaxknmaromue W 3aKpbIBAIONIME YCTPOMCTBA JOJDKHBI 001amath Tpedyemoin (B
3aBUCHUMOCTH OT MECTHBIX YCJIOBHI) MEXaHMUYeCKOU mpouHocThio. [Ipu HampspkeHun Beime 1 kB
TOJIIMHA METANIMYCCKHUX OrpaXaarolInX W 3aKpPbIBAIOIIHNX yCTpOfICTB JOJIDKHa ObITh He MeHee |
MM.

1.1.36. I[J'IH 3alllUThI O6CHy)KI/IBaIOH_ICPO NepcoHajla OT MOPAKCHUA IJICKTPUUCCKHUM TOKOM, OT
}IeﬁCTBHﬂ SHGKTqueCKOﬁ AYTHU U T.II. BCE DJICKTPOYCTAHOBKH JOJI’KHBI OBITE CHA0XKEHBI cpeacrBaMu
3alllUThI, a4 TAKXC CPCACTBAMH OKa3aHUA HepBOﬁ ImoMomu B COOTBETCTBHUHU C HeﬁCTBYIOLLIHMI/I
mpaBujIaM1 MPUMEHCHUSA 1 UCHIBITAHUA CPCACTB 3allIUThI, UCIIOJb3YEMBIX B 3JICKTPOYCTaHOBKAXx.



1.1.37. Tloxkapo- u B3pBIBOOE30MACHOCTh 3JEKTPOYCTAHOBOK JIOJDKHBI — 00ECTIEYMBATHCS
BBINIOJTHEHUEM TpeOOBaHMIl, IPUBEICHHBIX B COOTBETCTBYIONINX IIaBax HacToAmmx [IpaBu.

HpI/I CIa4y€ B OKCILTyaTallUIO 3JICKTPOYCTAHOBKH IOJI>KHBI OBITb CHAOXKEHBI IMPOTHUBOIIOKAPHBIMU
CpeacTBaMu U UHBCHTAPEM B COOTBCTCTBUH C I[CﬁCTByIOH.[PIMH ITOJIOKCHUAMMU.

1.1.38. BHOBb COOpYXEHHBIE U PEKOHCTPYHUPOBAHHBIE AIEKTPOYCTAHOBKH U YCTAHOBJICHHOE B HUX
ANEKTPOOOOPYIOBAHUE TOJKHO OBITh MOJIBEPTHYTO MIPUEMO-CAATOUYHBIM HCIIBITAHUSIM.

1.1.39. BHOBb COOpyXEHHbIE M PEKOHCTPYMPOBAHHBIE SJIECKTPOYCTAHOBKH BBOISTCS B
MIPOMBIIUICHHYIO 3KCIUTYaTallUI0 TOJIBKO MOCJIE UX TPUEMKHU COTJIACHO JCUCTBYIOIIMM MOJIOKEHUSIM.

Tekcr oKymMeHTa CBEpPEH 110:
HOPMaTUBHO-IIPOU3BOJICTBEHHOE U3/1aHUE
M.: Uznarenscto HII DHAC, 2002



aBa 1.2

ANEKTPOCHABXEHUE U SNNEKTPUYECKUE CETU

Hara BBegenus 2003-01-01

MpeaucnoBue

PA3PABOTAHO c y4yerom TpeGoBaHMii TOCyIapCTBEHHBIX CTAHAAPTOB, CTPOUTEILHBIX HOPM U
IpaBUJI, PEKOMEHALUI HayYHO-TEXHUYECKUX COBETOB 10 PACCMOTPEHMIO MPOEKTOB IJ1aB. [IpoeKThI
IJIaB pacCMOTpeHb! pabounmu rpynnamu KoopauHamoHHOTo coBeTa mo nepecmotpy I1Y3.

[NOAI'OTOBJIEHO OAO UncTuTyT "DHEpProceTbnpoeKT".

COT'JTACOBAHO B ycranoBinenHoM nopsaake c¢ l'occrtpoem Poccum, I'ocroprexnanzopom
Poccun, PAO "EBC Poccun" (OAO "BHHUMD") wu mnpenctaBieHO K YTBEPKIACHUIO
I'ocanepronanzopom Munsuepro Poccun.

YTBEPXJIEHO MunucrepctBoM sHepretrku Poccuiickoit @eaepannn, npukas ot 8 urosst 2002
r. N 204.

I'maBa 1.2 IlpaBun ycTpoiiCTBa 3JEKTPOYCTAHOBOK IiecToro m3aanus ¢ | sHBaps 2003 r.
yTpauuBaeT CHUITY.

"IlpaBuna ycrpoiictBa snekTpoyctaHoBok" (IIYD) ceapmoro m3gaHus B CBA3M C JUIMTEIIBHBIM
CPOKOM MepepabOTKU BBIITYCKAIOTCS U BBOJSTCS B IEHCTBUE OTIEIbHBIMU pa3zieliaMu U IJIaBaMU IO
Mepe 3aBeplLIeHHs padoT MO UX NePEeCMOTPY, COTJIACOBAHUIO U YTBEPKICHUIO.

TpeboBanust [IpaBun ycTpoiicTBa 3JEKTPOYCTAaHOBOK OO0s3aTENIbHBI JJIS BCEX OpraHu3auuil
HE3aBUCUMO OT (opM COOCTBEHHOCTH U OPraHMU3allMOHHO-TIPABOBBIX (GOpPM, a Takxke Jyid
Gu3nUecKux  JIMIL, 3aHATBIX  MPEINPUHUMATEIbCKONH  JIEATENIbHOCTBIO 0e3  0Opa3oBaHusA
IOPUINYECKOTO JIUIIA.

O6nactb npumeHeHusi. OnpeaeneHus
1.2.1. Hacrosimas rnaBa [IpaBut pactipocTpaHsieTcs Ha BCE CHCTEMBI AJIEKTPOCHAOKEHHUS.
CucreMsl 3H€KTpOCH36)KeHI/I$I MOA3EMHBIX, TATOBBIX W JPYIrUX CIHCHUAIBHBIX YCTAHOBOK, KPOME

TpeOOBaHUI HACTOALICH TIJaBbl, JOJDKHBI COOTBETCTBOBATh TaKkKe TPEOOBAaHUSAM CIEIHAbHBIX
MpaBUIL



1.2.2.  DOHeprermueckass cuCTeMa (PHEProCHCTEMA) - COBOKYIHOCTb  3JIEKTPOCTAHIIMH,
JJIEKTPUUECKUX M TEIUIOBBIX CETEH, COEJMHEHHBIX MEXIy COO0OH M CBSI3aHHBIX OOIIHOCTBIO
PEKUMOB B HETIPEPHIBHOM IIPOLIECCE MTPOU3BOICTBA, TPEoOpa3oBaHus, Mepelaud U pacripeaeIeHus
JIEKTPUUECKON U TEIIOBOM SHEPIUU MPH OOLIEM YIIPABIEHUHU 3TUM PEXKUMOM.

1.2.3. Dnekrpuyeckas 4aCcTh SHEPIOCUCTEMBI - COBOKYITHOCTh 3JIEKTPOYCTAHOBOK AJIEKTPUUECKUX
CTaHILIMH U AIEKTPUUECKUX CETEU S3HEPTrOCUCTEMBIL.

1.2.4. DnekTposHepreTuyeckasl CUCTeMa - 3JIEKTPUUYECKasi YaCTh SHEPTOCUCTEMbI M MUTAIOLIUECS
OT Hee MPUEMHUKHU JICKTPUIECKOI dHEPTUr, 00beTMHEHHBIE OOIIHOCTHIO MPOoIIecca MPOU3BOJICTBA,
nepeaayn, paciupeaesieHus U MoTpeOIeHUs IEKTPUIECKON SHEPTHH.

1.2.5. DnexTpocHabxeHue - oOecreyeHne moTpeduTeNnen AMEeKTPUIECKON SHEPTHEH.

Cuctema »HJIEKTPOCHAOXKEHUS - COBOKYIHOCTH JJIEKTPOYCTAHOBOK, IpPEAHA3HAYEHHBIX IS
o0ecrnieueHus MOTpeOUTeNeil MEKTPUUECKON SHEPTUEH.

LlenTpann3oBaHHOE D3JEKTPOCHAOXKEHUE - JIIEKTPOCHAOXKEHHE MOTpeOuTeNnel >IeKTPUIEeCKOn
SHEPTUU OT IHEPTOCUCTEMBI.

1.2.6. DnekTpuyueckasi CETh - COBOKYITHOCTb 3JIEKTPOYCTAHOBOK JIJISl TIEPEIauu U paclpeercHus
AJIEKTPUYUECKOW DHEPTrUHU, COCTOSIIAs W3 TOJCTAHIUH, pPacHpeleTUTEeIbHBIX  YCTPOMCTB,
TOKONPOBOJIOB, BO3AYIIHBIX M KaOEJbHbIX JIMHUN 3JEKTpolepenaud, padoTaroolux Ha
OIPENICIICHHOW TEPPUTOPHH.

1.2.7. TlpueMHHK 5JEKTpUYECKON HHEepruu (IEKTPONPUEMHUK) - ammapar, arperar M Jp.,
npeHa3HaYeHHBIN JJ1 IPeoOpa30BaHus IEKTPUUECKON IHEPTUH B IPYroi BUJ SHEPTUH.

1.2.8. IloTpebutenp  SIEKTPUUYECKOW  DBHEPTUUM -  DIIEKTPONPUEMHUK  WIM  rpymnmna
AJIEKTPONPUEMHHUKOB, OOBEIUHEHHBIX TEXHOJOIMYECKHM IPOLECCOM M pa3MElAloIIUXcs Ha
ONPEAECICHHON TEPPUTOPHH.

1.2.9. HopmanbHblil peXxuM NOTPEOUTENS 3JIEKTPUUYECKONM SHEPIHMM - PEXUM, MPH KOTOPOM
o0ecreunBaroTCs 3aJJaHHbIe 3HAYeHUs TapaMEeTPOB €ro paboThl.

[TocneaBapuifHBIN PEKUM - PEKHUM, B KOTOPOM HaXOAHUTCS MOTPEOUTENb dNEKTPUUECKON SHEPTUU
B pE3yJIbTaT€ HApYLIEHHUS B CUCTEME €ro SJEKTPOCHAOKEHHS 10 YCTAaHOBJIICHHS HOPMAJIbHOTO
peXuMa mociie JOKalIu3aluul 0TKasa.

1.2.10. He3zaBucumbIii HCTOYHHMK IINTAaHHUS - HCTOYHHK MMUTAaHUA, Ha KOTOPOM COXPAHACTCA
HAIpsXKCHUEC B HOCHeaBapPIfIHOM PEXKUME B PETIIAMEHTUPOBAHHBIX MpEACIax Mpru NCYE3HOBCHNH €TI0
Ha JpYromMm Wjin Jpyrux UCTOYHUKAX MMHUTAHUA.

K 4ncny He3aBUCHMBIX MCTOYHHMKOB IHUTAHUS OTHOCATCS JBE CEKLUU WM CHUCTEMBI IIMH OJHOU
WM JBYX DSJEKTPOCTAHIMN M TOJCTAHIIMA TMPU OJHOBPEMEHHOM COOIIOJICHUU CIEAYIOMNUX JBYX
YCIIOBHI:

1) KakJas M3 CEKIUH WIM CHUCTEM IIMH B CBOIO oucpeab HUMECT IMUTAHUC OT HE3aBUCHUMOI'O
HCTOYHUKA IIUTAHUA,



2) cexkmuu (CHUCTEMBI) IIMH HE CBs3aHBI MEXIy COOOW WJIM HMMEIOT CBsI3b, aBTOMAaTHYECKH
OTKJTFOYAIOIIYIOCS TIPY HAPYIICHUH HOPMaTbHON paOOThI OJJHOW W3 CEKIUU (CHCTEM) IIIHH.

O6wme TpeboBaHMA

1.2.11. Tlpu npoeKTUPOBAHUM CHUCTEM AJIEKTPOCHAOKEHHSI M PEKOHCTPYKLUHU 3JIEKTPOYCTAaHOBOK
JIOJKHBI PACCMATPUBATHCSI CIEAYIOLIUE BOIIPOCHI:

1) mepcrieKTUBa Pa3BUTHSI SHEPTOCHCTEM U CHCTEM AJICKTPOCHAOKEHHS C yUYETOM PallMOHAILHOTO
COUYETaHMs BHOBb COOPY)KA€MbIX 3JIEKTPUUECKHUX CETel C ACHCTBYIOLUIMMHU U BHOBH COOPYXKAeMbIMU
CETSIMU JPYTUX KJIACCOB HANPSIKECHHUS;

2) obecnedyeHHe KOMILIEKCHOTO LEHTPATM30BAHHOTO 3JIEKTPOCHAOKEHHS BCEX MOTpeOHTenen
JIIEKTPUYECKOW SHEPTUH, PACIIONIOKEHHBIX B 30HE JICHCTBUS ANEKTPUYECKUX CETEeH, HE3aBHCUMO OT
X IPUHAJIC)KHOCTHU,

3) orpannuenue TokoB K3 npeaenbHbIMU YPOBHSAMU, ONPEAETIIEMbIMU HA IIEPCIIEKTUBY;
4) cHUXKEHHE MTOTEPD ANEKTPUUECKON IHEPTUH;
5) COOTBETCTBHE NPUHUMAEMbIX PEIICHUN YCIOBHUSAM OXPaHbI OKPYXKAIOLIEH CpEebl.

HpI/I 9TOM JOJIKHBI paCCMAaTpUBATLCA B KOMIIJICKCC BHCIIHECC U BHYTPCHHEC 3JICKTPOCHa6)KeHI/Ie C
YueTOM BO3MOXKHOCTEM U I_IeJ'IeCOO6pa3HOCTI/I TCXHOJIOTUYICCKOTO PE3CPBUPOBAHUS.

HpI/I peuieHruHU BOIIPOCOB PE3CPBUPOBAHUA CICAYCT YUYUTBIBATH ICPETPY30YHYIO CIIOCOOHOCTH
3JICMCHTOB 3JICKTPOYCTAaHOBOK, a TAKXKC HAJINIHEC PE3€PBA B TCXHOJIOTMYCCKOM O60py,Z[OBaHI/II/I.

1.2.12. Tlpu pelieHUH BOMPOCOB PA3BUTHSA CHUCTEM DJIEKTPOCHAOXKEHUsS CIIEYeT YYUTHIBATh
PEMOHTHBIE, aBAPUIHBIE U MIOCTICaBAPUNHBIE PEKUMBI.

1.2.13. TIlpu BbIOOpPE HE3aBUCHUMBIX B3aUMHO pPE3EPBUPYIOIIMX HCTOYHUKOB MHUTAHUS,
ABIIAIOIIUXCST OOBEKTaMU SHEPrOCUCTEMBI, CIEAYET YUUTHIBaThb BEPOSTHOCTh OJHOBPEMEHHOTO
3aBUCHMOI0 KPaTKOBPEMEHHOI'O CHMIKEHHs MIIM TIOJHOI'O HCYE3HOBEHHUs HAIIPSHKEHUsS Ha BpeMs
JICHCTBHSI PEIEHHOM 3allUThl M AaBTOMATHKM IIPU MOBPEKICHUSAX B JIIEKTPUYECKOM YacTu
DHEPrOCUCTEMBI, a TAKXKE OJHOBPEMEHHOI'O JUIMTEIBHOIO HCYE3HOBEHHUs HAIPSOKEHUS Ha JTUX
VMCTOYHMKAX MMUTAHUS TIPH TKEIIBIX CUCTEMHBIX aBapHsIX.

1.2.14. TpeboBanus 1.2.11-1.2.13 qomkHbI OBITh YYTEHBI Ha BCEX TaNax pa3BUTUS SHEPTOCUCTEM
U CUCTEM 3JIEKTPOCHAOKEHHUSL.

1.2.15. IIpoekTupoBaHUE IIEKTPUUECKUX CETEH MOJHKHO OCYIIECTBIISITHCS C Yy4ETOM BHIA UX
o0cyuBaHus (MIOCTOSTHHOE JIEKYPCTBO, ASKYPCTBO Ha IOMY, BBI€3IHBIE OpHUTajbl U JP.).



1.2.16. PaboTta snexkTpuueckux cereil HampspbkeHueMm 2-35 kB MoxkeT mpenycmaTrpuBaThes Kak C
M30JIMPOBAHHON HEUTpaJIblO, TaK M C HEHUTPAJIbIO, 3a3€MJICHHON 4Yepe3 AYroracsiliuid peakTop Wid
pe3ucTop.

KOMHGHC&HI/ISI CMKOCTHOI'0 TOKa 3aMbIKaHUA Ha 3CMIJIIO JOJDKHA HNPHUMCHATHCS HPU 3HAYCHUAX
OTOI'0 TOKa B HOPMAJIbHBIX PEXKHUMaAX:

B ceTiax HampspkeHueM 3-20 kB, nmerommx »xene300€TOHHBIE W METAUIMYECKHE OIOpPHI Ha
BO3AYIIHBIX JIMHUX 3JIEKTPONEpeiadyn, U BO BCEX CETAX HanpspkeHueM 35 kB - 6osee 10 A;

B CCTAX, HC HMCIOIINX JKeJIe300€TOHHBIX M METAINYCCKUX OIIOp Ha BO3AYWIHBIX JIMHUAX
QJICKTponepEaaiun:

6osee 30 A mipu HanpspkeHUH 3-6 KB;

6omee 20 A ipu Hanpspkeruu 10 kB;

6omsee 15 A nipu HanpsokeHuu 15-20 kB;

B CXEMax T'eHepaTopHOro HanpspkeHus 6-20 kB 61okoB reHepaTop-Tpanchopmarop - 6osee 5 A.

[lpn Tokax 3amblkaHMsi Ha 3emim0 Oonee 50 A pexoMeHIyeTcs NMPUMEHEHHE HE MEHee ABYX
3a3eMJISIFOLIUX PEAKTOPOB.

Pabora onextpuueckux ceredt HampspkenueMm 110 kB Moker mnpemycmaTpuBaThcs Kak C
IIIyX03a3eMJICHHOH, Tak ¢ 3()()EeKTUBHO 3a3eMJICHHOIN HEHTPabIO.

OnexkTpuyeckue ceTH HampspkeHuem 220 kB u  Bbllle JODKHBI paboTaTh TONBKO C
[IYyX03a3€MJICHHON HEUTPAIIBIO.

KaTeropMM ANEeKTPpOonpneMHUKOB " obecneyeHue
HaaeXHOCTU 3]'IeKTpOCHa6)KeHMFI

1.2.17. Kateropuu »>JEKTPONPUEMHHKOB MO HAJIEKHOCTH AJIEKTPOCHAOKEHUS OMPEIEsIoTCS B
Mpolecce TMPOCKTUPOBAHUS CHUCTEMBI  JJEKTPOCHAOKEHUST HAa OCHOBAaHUUM HOPMATHUBHOM
JIOKYMEHTAIUH, & TAKKE TEXHOJIOTHYECKON YacCTH MPOEKTA.

1.2.18. B orHomeHun oOecredeHus HaJIEKHOCTU AIIEKTPOCHAOKEHHS SIEKTPOIPUEMHHUKU
pa3feAoTCs Ha CIENYIOIINUE TPU KaTErOpUH.

DNEKTPONPUEMHHUKH TIEPBOM KAaTETOPUU - DIIEKTPONPUEMHHKH, TEPEPBIB SIEKTPOCHAOKEHUS
KOTOPBIX MOJKET MOBJIeYb 3a COOOI OMacHOCTh Ui KU3HU JIIOJEH, yrpo3y st 0e30macHOCTH
roCy/IapCcTBa, 3HAUUTENBHBIA MAaTepUANBbHBIN YIIEpO, PacCTPOMCTBO CIOKHOTO TEXHOJIOTUYECKOTO
npoiiecca, HapyieHue QyHKITMOHUPOBAHKS 0CO00 BXKHBIX JIEMEHTOB KOMM YHAJIBHOTO XO35HCTBA,
00BEKTOB CBSI3U U TEIIEBUICHUS.



W3 cocraBa SIEKTPONPHEMHHKOB TIEPBOM  KaTeropuu BhbIAENseTCs ocobas  rpymnmna
3JIEKTPOTIPUEMHHKOB, OecriepedoitHas paboTa KOTOPHIX HeoOXoauMa Jisd Oe3aBapuiHOTO OCTAaHOBA
MIPOM3BO/JICTBA C LIEJIBIO TPEOTBPAIICHUS YTPO3bI KU3HU JTFOICH, B3PHIBOB U MTOKAPOB.

DJEKTPONPUEMHUKNA BTOPOW KAaTErOpuu - HIEKTPONPUEMHHMKH, IEPEPHIB AIIEKTPOCHAOKESHUS
KOTOPbIX NPUBOJUT K MAacCOBOMY HEIOOTIIYCKY HPOIYKIHH, MAaCCOBBIM IIPOCTOSIM padouux,
MEXaHU3MOB U MPOMBILUIEHHOTO TPAHCIOPTAa, HAPYLICHHWIO HOPMAaJIbHOW  JESTEIBbHOCTH
3HAYUTEIIBHOTO KOJIMYECTBA TOPOJCKUX U CEIbCKUX JKUTEIICH.

DIEKTPONPUEMHUKH TPEThEH KaTErOPUU - BCE OCTAJIBHBIEC 2JIEKTPOIPUEMHUKH, HE TOAIAIAI0IINE
IIOJ] OIIPE/CIICHUS IIEPBOM U BTOPOX KATETOPHMA.

1.2.19. DOnexkTponpueMHUKH TIE€PBOM KATEropuW B HOPMAIBHBIX PEXHUMax JOJDKHBI
o0ecrneunBaTbesl JIEKTPOIHEPrHEed OT JBYX HE3aBUCHMBIX B3aUMHO PE3EPBUPYIOIIMX HMCTOYHUKOB
NUTAHUS, W TIEPEPBIB UX AJIEKTPOCHAOKEHHS NMPH HAPYIICHUH 3JCKTPOCHAOKEHHS OT OJHOTO M3
UCTOYHUKOB NMUTaHUS MOXET ObITh JONYIIEH JIMIIb Ha BPeMs aBTOMAaTHYECKOI'O BOCCTAHOBJIEHUS
MUTaHUS.

s snekrpocHaOXeHUsT 0CO0OM TIpynmbl 3JIEKTPONPUEMHHUKOB IE€PBOM KATErOpUHU JIOJIKHO
IIPElyCMAaTPUBATbCS  JOMOJHUTEIBHOE IUTAaHWE OT  TPEThEro  HE3aBUCUMOIO  B3aUMHO
Pe3epBUPYIOLIETO UCTOYHHUKA TUTAHUS.

B kauectBe TpeThero HE3aBUCHUMOIO HMCTOYHHMKA TMHWTAaHUS A OCOOOM  TPYIIIbI
3JIEKTPOIIPUEMHUKOB U B KAaueCTBE BTOPOrO0 HE3aBUCUMOI'0 MCTOYHUKA IMUTAHUSA JJISI OCTaJIbHBIX
AJIIEKTPONIPUEMHHUKOB MEPBOM KAaTErOpUHU MOTYT OBITh HMCIOJIb30BAaHBI MECTHBIE 3JIEKTPOCTAHIIUH,
JJEKTPOCTAHIIMM ~ SHEpProcucreM (B YacTHOCTH, IIMHBI TE€HEPATOPHOTO  HAMpPSKEHUs),
npeHa3HaYeHHbIE IS ATUX IIeJIel arperaThbl Oecriepe0oiHOro MUTaHus, aKKYMYJISITOPHBIE OaTapeu
U T.IL

Ecniu  pesepBupoBaHMEM  SJEKTPOCHAOXKEHHUS  HENb3s  OOECHEYUTh  HEMPEePBIBHOCTh
TEXHOJIOTUYECKOTO TIpoIecca WM €CIH PE3ePBUPOBAHHE DIICKTPOCHAOKEHUS SKOHOMUYECKU
HEIeIeco00pa3Ho, JODKHO OBITh OCYIIECTBIEHO TEXHOJOTHYECKOE pe3epBUpPOBAHME, HAIpUMED,
IyTéM YCTAHOBKM B3aWMHO PE3CPBUPYIONIUX TEXHOJOTMYCCKUX arperaroB, CICOHUAJIbHBIX
YCTPOMCTB O€3aBapUITHOrO OCTAHOBA TEXHOJIOTUYECKOTO MpoIlecca, IeHCTBYIONINX MPU HAPYIICHUH
AJIEKTPOCHAOKEHUS.

DNEeKTPOCHAOKEHUE AJIEKTPOIPUEMHHUKOB MEPBON KAaTETOPUU C 0CO00 CIIOKHBIM HEMPEPHIBHBIM
TEXHOJIOTHYECKHM  TPOIECCOM, TpPeOYIOIUM JUIMTEIPHOTO BpPEMEHH Ha BOCCTAaHOBJICHHE
HOPMAJIbHOTO PE&XHMa, MPU HATHMYUA TEXHUKO-DKOHOMHYECKHX OOOCHOBAaHHH PEKOMEHIYETCS
OCYILIECTBIISITh OT JIByX HE3aBHUCUMBIX B3aUMHO PE3E€PBUPYIOMIMX UCTOUHUKOB MUTAHUS, K KOTOPHIM
MIPEABSIBISIIOTCS JOTIOTHUTENbHBIC TPEOOBAHUS, OMPEACIIIeMbIe 0COOCHHOCTSIMU TEXHOJIOTHIECKOTO
nporecca.

1.2.20. DneKTponpUeMHUKH BTOPOM KAaTerOpUM B  HOPMAIBHBIX PEXKHMMax  JOJKHBI
o0ecreunBaThbCsl AIEKTPOIHEPTUEN OT JIBYX HE3aBHCHMBIX B3aUMHO PE3EPBUPYIOMIMX HCTOYHHUKOB
MIUTaHUS.

I[J'I}I QJICKTPOITPHUEMHUKOB BTOpOﬁ KaTCropuu Mnpu HapyuiCHUn 3J'IeKTpOCHa6)KCHI/IH OT OJHOI'0 M3
HCTOYHHUKOB ITMTAHUA JOIMYCTHMBI IEPCPLIBBI BJ'IeKTpOCHa6)KeHI/I5I Ha BpCEMi, HGO6XO)II/IMOG JUIA



BKJIFOYCHUS PE3EPBHOIO NMUTAHUS JEHCTBUAMU JIEKYPHOIO IIEPCOHAJA WK BBIE3IHON OIEPaTUBHOMN
Opurajsl.

1.2.21. JIy1s 57€KTPONPUEMHHKOB TPEThEH KaTeropyuu FJIEKTPOCHAOKEHUE MOKET BBIMIOJTHATHCS OT
OJIHOTO MCTOYHHMKA MHUTAHUS MIPH YCIOBUH, YTO TEPEPHIBBI JEKTPOCHAOKEHUS, HEOOXOUMBIC IS
PEMOHTa WJIM 3aMEHbI MOBPEXKICHHOTO 3JIEMEHTAa CHCTEMbI AJIEKTPOCHAOXKEHUS, HE MPEBBIIAIOT |
CYTOK.

YPOBHVI n perynmpoBaHue HanpsxeHwus,
KOoMneHcauus peaKTVIBHOI7I MOLWHOCTHN

1.2.22. Jlna 35IeKTpUYECKUX CETeM cienyeT IpelycMaTpuBaTh TEXHUYECKHE MEPOIPHUATHS 110
00ecnevyeHnIo KauecTBa AIEKTPUIECcKo sHepruu B coorBeTcTBUU ¢ Tpeboanusimu ['OCT 13109.

1.2.23. VcrpoiicTBa peryiupoBaHHs HANpsDKEHUS JIOJDKHBI OOecreyuBaTh MOJAJEPKaHUE
HaIpsDKEHUs Ha IIMHaX HanpsbkeHuem 3-20 kB anekTpocTtaHuui M MOJACTAaHIMM, K KOTOPBIM
MIPUCOEIMHEHBl PacHpe/leIUTeNbHbIE CeTH, B Mpeaenax He Huxke 105% HOMHHAIBHOTO B MEPUOL
HauOOobIIKX Harpy3ok v He Bbilie 100% HOMHHANIBHOIO B MEPUOJ HAMMEHBIIUX HArpy30K 3THX
ceTeil. OTKIIOHEHUS OT YKa3aHHBIX YPOBHEH HAIpPSKEHUsI TOTKHBI ObITh 000OCHOBAHBI.

1.2.24. Bo16op u pa3MeleHue yCTPOHCTB KOMIIEHCAIIUH PEAaKTUBHOM MOIITHOCTH B NIEKTPUUYECKHUX
CeTSX TMPOWM3BOMATCS HCXOIs U3 HEOOXOAMMOCTH oOecreueHuss TpeOyeMol MpOITyCKHOM
CIIOCOOHOCTH CETH B HOPMAJIBHBIX U MOCJICABAPUIHBIX PEKUMaX MPH MOAJIEPKaHUU HEOOXOAMMBIX
YPOBHEW HANPSKEHUS U 3aI1aCOB YCTOMYHUBOCTH.

Tekcr ToKymMeHTa CBEpEH 110:
HOPMAaTUBHO-IIPOU3BOJICTBEHHOE U3/1aHHE
M.: Uznarenscto HI] DHAC, 2002



aBsa 1.3

BblIBEOP NPOBOAHUKOB NO HAMPEBY, 93KOHOMUYECKOM
NMOTHOCTU TOKA U MO YCNOBUAM KOPOHbI

OBJIACTb NPUMEHEHUA

1.3.1. Hacrosimass rmaBa IlpaBmi pacnpocTpaHseTcss Ha BBIOOpD CEYEHUH AIEKTPHUECKUX
IPOBOJHUKOB (HEM30JIMPOBAHHBIE M HW3O0JMPOBAaHHBIC INPOBOJA, KaOEMW W IIMHBI) 110 HarpeBy,
SKOHOMHYECKON IIJIOTHOCTH TOKa M IIO YCJIOBUSAM  KOPOHBI. Ecmm  cedenme IMPpOBOAHUKA,
OIIPEJICTICHHOE TI0 STHM YCIOBHSIM, IIOJy4aeTCsl MEHbBIIE CEYeHHs, TpPeOyeMoro Mo IpyruMm
YCJI0BUAM (TepMI/I‘ICCKaﬂ " SJICKTPOAVHAMUNYCCKAs CTOMKOCTH IIpH TOKax K3, MOTCPHU U OTKIIOHCHHA
HaNpsDKEHHs, MEXaHW4ecKash MPOYHOCTh, 3allUTa OT MEPerpy3kH), TO JODKHO IMPUHUMATHCS
HauOoJibIlIee CeYeHHUE, TPeOyeMOoe STUMHU YCIIOBUSIMHU.

BbIEOP CEYEHWU MPOBOAHMKOB MO HAIPEBY

1.3.2. IIpoBoaHMKH J1:00OTr0 Ha3HAYEHUS JOJKHBI yIOBJIETBOPSITH TPEOOBAHUSM B OTHOILEHUU
IpE/IEIbHO JIOMYCTHMOTO HAarpeBa C YY4eTOM HE TOJbKO HOPMAaJbHBIX, HO M IOCIICaBAPHUHBIX
PEKMMOB, a TaK)KE PEKUMOB B TIEPUOJT PEMOHTA M BO3MOXKHBIX HEPABHOMEPHOCTEH pacnpeneneHus
TOKOB MEXIY JIMHUSAMM, CEKIUMsIMM IIMH U T. 0. I[lpu mnpoBepke Ha HarpeB NpUHUMAeTCs
MOJTy9acOBOW MaKCHMyM TOKa, HAaHOOJBIIMK W3 CPEIHUX TOITYYaCOBBIX TOKOB JAHHOTO DJIEMEHTA
CETH.

1.3.3. Ilpu MOBTOPHO-KPATKOBPEMEHHOM M  KPAaTKOBPEMEHHOM  pEXHUMax  pabOThI
AIIEKTPONIPUEMHUKOB (C OOMICH UIMTENBHOCThIO NUKIA A0 10 MUH ¥ JJIUTENBHOCTHIO pabouero
nepuoAa He Oonee 4 MUH) B Ka4eCTBE PacueTHOTO TOKa JJIs MPOBEPKHU CEYEHHS MPOBOIHHUKOB IO
HarpeBy CIeayeT MPUHUMATh TOK, TPUBEICHHBINA K JUTHTEILHOMY pexumy. [1pu sToMm:

1) AJi1 MEIHBIX MMPOBOJHUKOB CCUCHUCM IO 6 MM2 , a I aJIOMUHUCBBIX ITPOBOJHUKOB 10 10
MM 4 TOK IPUHUMACTCA KaK IJId YCTAHOBOK C JJIMTCJIbHBIM PEKUMOM pa60TBI;

2
2) u1sl MeIHBIX MPOBOJIHUKOB c€YeHHeM OoJiee 6 MM, a 171l aIFOMUHHEBBIX IPOBOIHUKOB Ooliee
2
10 MM~ TOK ompeaensercss YMHOKEHHEM JONMYCTUMOIO JJIUTEIbHOIO TOKa Ha KOA(p(UIUEHT

0,875/ [T

IIE >

rac Tnx - BBIpAXCHHAsA B OTHOCUTCIIBHBIX CAWHUIAX JJIUTCIBHOCTH pa60l1er0

nepuoaa (HpOHOH)I(I/ITeHI)HOCTB BKJIFOUYCHUSA 110 OTHOIICHHUIO K IIPOAOJIKUTCIIBHOCTHU HI/IKJ’I&).

1.3.4. Jlns kpaTKOBPEMEHHOTO pPeKuMa pabOThI ¢ TMTEILHOCTHIO BKIIIOUCHUS HE Oosee 4 MUH U
nepeppiBaMi  MEXAY BKIIOUYEHUSIMH, JOCTATOYHBIMH JJIS OXJAXAECHHS MPOBOJHHUKOB [0
TEMITEpaTypbl OKPYXKAIOWIEH Cpeibl, HauOOJIBIINE JOMYCTUMBIE TOKH CJEAYeT OMPENesuTh IO
HOpMaM MOBTOPHO - KpaTkoBpeMeHHoro pexuma (cM. 1.3.3). [Ipu anutenbHOCTH BKITIOUEHUS Oojee



4 MHH, a TaKXKe TPU NepepbIBax HEAOCTATOYHON JUIUTEIILHOCTH MEX/Y BKIIIOUYCHUSIMU HAauOOJIbIINE
JIOITyCTUMBIE TOKHU CIIEAYET ONPEAEIITh KaK Ul yCTAHOBOK C JUIMTEJIBHBIM PEXUMOM pabOoTBhI.

1.3.5. lna kabenedr HanpspkerueMm 1o 10 kB ¢ OyMaxHOM MpONUTAHHOW M30JIALMEH, HECYIIUX
Harpy3Ku MEHbIIIE HOMUHAIBHBIX, MOXKET JOIYCKAThCSl KPAaTKOBPEMEHHAs Meperpyska, yKasaHHas B
tabn. 1.3.1.

1.3.6. Ha mepuosa JIUKBHIAMK IOCICABAPUIHOTO peXMMa Ui KaOelel C IMOIMATHICHOBON
u3oJsiMen nonyckaercst neperpyska a0 10%, a mist kabeneil ¢ MOJMBUHWIXJIOPUIHOW H3OJISAIIHEH
1m0 15% HoMUHAIBHON HAa BpeMs MaKCMMYMOB Harpy3ku IMPOJOJIKUTENbHOCTbIO HEe OoJiee 6 4 B
CYTKHU B T€YEHHE 5 CyT., €CIIM HArpy3Ka B OCTAJIbHBIC MEPUOJIbl BPEMEHU STUX CYTOK HE MPEBBIIIACT
HOMUHAJIbHOM.

Ha mepuon nukBHUanuy TMoOCI€aBapuUHOTO PeXuMa Juisl kabenmeld HampspkeHueM a0 10 kB ¢
OyMa)KHOW M3OJISIIIUEH JTOMYCKAIOTCS MEPErPy3KH B TEYCHUE S5 CYT. B Mpejieiax, YKa3aHHBIX B TaOJ.
1.3.2.

Ta6nuua 1.3.1. [lonycTumasn KpaTKOBpeMeHHas neperpyska Ana kabenen HanpsbkeHUeM o
10 kB ¢ 6ymMaxxHOM NponNMTaHHOW n3onauuen

Koaddumment
npenBa- Bun npoxknanku Jomnyctumast neperpyska 1o OTHOLIEHUIO
pUTEIBHON K HOMHHAQJIBHOM B T€YCHUE, U
Harpysku

0,5 1,0 3,0

0,6 B 3zemie 1,35 1,30 1,15

B Bo3nyxe 1,25 1,15 1,10

B tpy6ax (B 3emie) 1,20 1,0 1,0

0,8 B zemie 1,20 1,15 1,10

B Bo3myxe 1,15 1,10 1,05

B tpy6ax (B 3emie) 1,10 1,05 1,00

Tabnuua 1.3.2. lonycTumasa Ha nepuoa NMKBMAALUN NocrieaBapumHOro pexmma neperpyska
ana kabenen HanpsixxeHnem ao 10 kB ¢ bymaxkHon nsonsuumen

Koapduument Bun npoknanku Jomnyctumast neperpyska o OTHOLIEHHUIO
npeBa- K HOMUHAJIBHOH MPU AJTUTEIBHOCTH
pUTEIBHON MaKkCUMyMa, 4
Harpy3Kd
1 3 6




0,6 B 3emie 1,5 1,35 1,25
B Bo3nyxe 1,35 1,25 1,25
B tpy6ax (B 3emiie) 1,30 1,20 1,15
0,8 B zemite 1,35 1,25 1,20
B Bo3nyxe 1,30 1,25 1,25
B tpy6ax (B 3emiie) 1,20 1,15 1,10

Jlnist kKaOeNIbHBIX JIMHUH, HAXOJSAIIUXCS B 3KCILTyaTanuu 6osee 15 ner, nmeperpy3ku JOKHBI ObITh
noamxeHs! Ha 10%.

[Teperpy3ka kabenpHbIX JIMHUN HanpskeHueM 20-35 kB He nonyckaercs.

1.3.7. TpeGoBaHusI K HOPMaJIbHBIM HAarpy3kaM U IOCJI€aBAPUNHBIM Meperpy3kaM OTHOCATCA K
Ka0eJsIM M YCTAaHOBJICHHBIM Ha HUX COSAMHHUTEIHLHBIM U KOHIICBBIM MYy(TaM U KOHIIEBBIM 3aJICTIKaM.

1.3.8. HyneBbie paboure MPOBOIHUKH B YETHIPEXITPOBOAHON CUCTEME TpeX(Pa3HOTo TOKA JOKHBI
UMETh MPOBOAUMOCT, He MeHee 50% mnpoBoauMOCTH (a3HBIX MPOBOJHHKOB; B HEOOXOAMMBIX
ciIydasix OHa J0JpKHa ObITh yBenmdeHa 70 100% mpoBoaumMocT Ga3HbIX TPOBOTHUKOB.

1.3.9. Ilpu ompeneneHnu MOMYCTUMBIX JJIUTEIBHBIX TOKOB JJisi KaOened, HEeW30JUPOBAHHBIX U
M30JIMPOBAHHBIX MPOBOJIOB U IIMH, & TAKXKE ISl )KECTKUX M TUOKUX TOKOMPOBOIOB, POJIOKECHHBIX B
cpene, TemmepaTrypa KOTOpOi CYIIECTBEHHO OTIMYaeTcs oT nmpuBeneHHou B 1.3.12-1.3.15 u 1.3.22,
clenyeT MPUMEHSTh Kod((GUIIMEHTHI, TpUBeIeHHbIe B Ta0m. 1.3.3.

Ta6nuua 1.3.3. NMonpaBo4Hble KO3¢hPNLMEeHTbI HA TOKU AN Kabenen, HEM30NMPOBAHHbLIX U
M30JIMPOBaHHbIX NPOBOAOB U WWH B 3aBUCUMOCTU OT TeMnepaTypbl 3eMIn1 U Bo3ayxa

Ye- | Hop-
JOB- | MHU-
Hasi | poBa-
TE€M- | HHas [TonpaBouHble KOG GUIMEHTHI HAa TOKU
e - | TeM- IIPU pacueTHOM Temneparype cpensl, °C
paty- | Tme-
pa | paty-
cpe- | pa
JOBI, | JKWII,
°C °C
Su
Hmxke| 0 +5 | +10 | +15 | 420 | 425 | +30 | +35 | +40 | +45 | +50
15 &0 |1,14 1,11 | 1,08 | 1,04 1,00 0,96 0,92 ]|0,88 0,83 0,78 |0,73 | 0,68




25 &80 1,24 1,20 1,17 1,13 | 1,09 | 1,04 | 1,00 | 0,95 | 0,90 | 0,85 | 0,80 | 0,74
25 70 |1,29 1,24 1,20 | 1,15 | 1,11 | 1,05 | 1,00 | 0,94 | 0,88 | 0,81 | 0,74 | 0,67
15 65 | 1,18 1,14 1,10 | 1,05 | 1,00 | 0,95 | 0,89 | 0,84 | 0,77 | 0,71 | 0,63 | 0,55
25 65 |132 1,27 1,22]1,17|1,12| 1,06 | 1,00 | 0,94 | 0,87 | 0,79 | 0,71 | 0,61
15 60 |1,20 1,15 1,12 1,06 | 1,00 | 0,94 | 0,88 | 0,82 | 0,75 | 0,67 | 0,57 | 0,47
25 60 |136|131 1,25]1,20 1,13 1,07 |1,00|0,93 0,85 0,76 | 0,66 | 0,54
15 55 | 1,22)1,17 1,12 1,07 | 1,00 | 0,93 | 0,86 | 0,79 | 0,71 | 0,61 | 0,50 | 0,36
25 55 |141 135 1,29)1,23|1,15| 1,08 | 1,00 | 0,91 | 0,82 | 0,71 | 0,58 | 0,41
15 50 |1,25 1,20 1,14 1,07 | 1,00 | 0,93 | 0,84 | 0,76 | 0,66 | 0,54 | 0,37 | -

25 50 |148 1,41 1,341,226 |1,18| 1,09 1,00 0,89 0,78 | 0,63 | 0,45 | -

AONYCTUMbIE ONUTEJIbHBIE TOKWU AJ14 NPOBOAOB, LUHYPOB U KABEJIEN C
PE3SMHOBOU UINK NIACTMACCOBOU U3ONALMEN

1.3.10. JomycTuMble JUIMTENbHBIE TOKU Ui IPOBOJOB C PE3MHOBON WJIM MOJIMBHHUIXJIOPUIHON
M30JISIIMENH, LIHYpOB C PE3MHOBOM H30JsIMEd M Kabened ¢ PEe3nHOBOW MM IIACTMAcCOBOM
U30JIAMEeH B CBUHIIOBOM, MOJMBUHWIXJIOPHIHOW M PE3WHOBOH 000JI0YKax NpUBEAEHBI B TalI.
1.3.4-1.3.11. OHu npUHATHI ISl TEMIEpPATyp: KW +65, OKpyXkaromero Bo3ayxa +25 u 3emnn +
15°C.

[Ipy onpeneneHMM KOJIMYECTBA IPOBOAOB, MHPOKJIAIBIBAEMBIX B OAHOM TpyOe (MM KU
MHOTO’KUJIBHOTO TIPOBOJHUKA), HYJIEBOM paOouuii MPOBOJHHUK YETHIPEXIPOBOJHON CHCTEMBI
Tpex¢a3zHOro TOKa, a TaKKe 3a3eMJISIONIMEe M HYJEeBble 3alllUTHBIC MPOBOJHUKU B pacyeT He
IIPUHUMAIOTCSL.

Haunnsbie, conepxkamuecs B Tadn. 1.3.4 u 1.3.5, cnexyeT mpuMeHsATh HE3aBUCUMO OT KOJIMYECTBA
TpyO M MecTa UX MPOKIIAAKH (B BO3AYXE, IEPEKPHITUAX, PyHIaMEHTaX).

JlomycTrMble IIUTENbHbIE TOKU 7S MPOBOJIOB U Kaleneid, MpoJoKEeHHBIX B KOpoOax, a Takke B
JIOTKaX My4YKaMH, JOHKHBI PUHUMATHCS: ISt IPOBOAOB - 110 Tabm. 1.3.4 u 1.3.5 kak aj1s mpoBOJIOB,
MPOJIOKEHHBIX B TpyOax, /st kabeneit - mo tadm. 1.3.6-1.3.8 kak ans xabenel, MPOIOKEHHBIX B
Bo3nyxe. [Ipu kKommdyecTBe OAHOBPEMEHHO HArpyKEHHBIX MPOBOJIOB 00JIEe YETHIPEX, MPOJTOKEHHBIX
B Tpy0Oax, Kopobax, a Takke B JIOTKaX My4KaMu, TOKH JUIS MPOBOJIOB JOJKHBI MPUHUMATHCS TI0
tabn. 1.3.4 u 1.3.5 xak A7a8 OPOBOAOB, MPOJOKEHHBIX OTKPHITO (B BO3AYXE), C BBEICHUEM
cHmkarmux koddpdumnuenton 0,68 mis 5 u 6; 0,63 ans 7-9 u 0,6 s 10-12 TpoBOAHUKOB.



J11s IpOBOJIOB BTOPUYHBIX 1LIETIeH CHMKAOIIHE KOA(PPHUIIMEHTH HE BBOAATCS.

Ta6bnuua 1.3.4. lonycTUMbIN ANUTENbHbIA TOK ANA NPOBOAOB U LUHYPOB C Pe3MHOBOMN U

NONIMBUHUIIXNOPUAHOMN U30NALMEN C MeOHbIMM Xunamu

Toxk, A, 711 IPOBOJIOB, MPOJIOKEHHBIX

Ceuenue
TOKO- B OJIHOH TpyOe
pOBO-
Jstei
KUJIBI, | OTKPBITO TBYX Tpex YeThIpeX | OJHOr0 | OJHOTIO
MM OJTHO- OJTHO- OJTHO- JIBYX- Tpex-
KUJIBHBIX | )KUJIBHBIX | )KUJIBHBIX | JKUJILHOTO | JKUILHOTO
0,5 11 - - - - -
0,75 15 ; ; ; ; -
1 17 16 15 14 15 14
1,2 20 18 16 15 16 14,5
1,5 23 19 17 16 18 15
2 26 24 22 20 23 19
2,5 30 27 25 25 25 21
3 34 32 28 26 28 24
4 41 38 35 30 32 27
5 46 42 39 34 37 31
6 50 46 42 40 40 34
8 62 54 51 46 48 43
10 80 70 60 50 55 50
16 100 85 80 75 80 70
25 140 115 100 90 100 85
35 170 135 125 115 125 100




50

70

95

120

150

185

240

300

400

215

270

330

385

440

510

605

695

830

185

225

275

315

360

170

210

255

290

330

150

185

225

260

160

195

245

295

135

175

215

250

Ta6bnuua 1.3.5. [lonycTUMbIN ANUTENbHbLIMA TOK AN NPOBOAOB C PE3UHOBOW U

HOHVIBVIHVIHXHOPVIAHOFI nsonsaumen ¢ antoMUHUEBbIMUN XXUnamm

Tok, A, 171 TPOBOJIOB, TIPOJIOKEHHBIX

Ceuenne
TOKO- B OIHOI TpyOe
POBO-
Isnen
JKUJIBI, OTKPBITO TBYX Tpex YEeThIPEX | OJIHOTO OJHOI'0
MM 2 OJIHO- OJHO- OJIHO- JIBYX- Tpex-
JKWIBHBIX | )KWJIBHBIX | )KWIBHBIX | JKUJIBHOTO | JKUIBHOTO
2 21 19 18 15 17 14
2.5 24 20 19 19 19 16
3 27 24 22 21 22 18
4 32 28 28 23 25 21
5 36 32 30 27 28 24
6 39 36 32 30 31 26
8 46 43 40 37 38 32
10 60 50 47 39 42 38




16 75 60 60 55 60 55
25 105 85 80 70 75 65
35 130 100 95 85 95 75
50 165 140 130 120 125 105
70 210 175 165 140 150 135
95 255 215 200 175 190 165
120 295 245 220 200 230 190
150 340 275 255 ; ] _
185 390 - - - - -
240 465 - - - - -
300 535 - - - - -
400 645 ; ; ] ] _

Tabnuua 1.3.6. [lonycTUMbIN ANUTENbHbLIA TOK AN NPOBOAOB C MEeAHbLIMU XUramu ¢
pPe3nHOBOM U3ONALUEN B METaNNIMYEeCKUX 3alUTHbIX 000MNoYKax n Kkabenen ¢ MegHbIMU
XXUNnamMmu ¢ pe3anHOBOW U3onsuMen B CBUHLOBOWN, NONMBUHUIIXITOPUAHOW, HAWPUTOBOW NN
pe3nHoBon 060onovke, GPOHUPOBAHHBLIX U HEOPOHNPOBAHHbLIX

Toxk *, A, 11t MPOBOJOB U KaOee

Ceuenue OJIHO- JBYX- Tpex-
TOKOIPO- | KMIIbHBIX KHUIIBHBIX KHUIIBHBIX
BOJAIIEH

JKHJTBI, MM *

MIPH MPOKJIAJIKE

B BO3YyXEC B BO3OYyXEC B 3€MIJIC B BO3YXC B 3€MIJIC

* Toku OTHOCATCA K MPOBOAAM U KaOelsiM Kak ¢ HyJIeBOW KMUJIOH, Tak U 0e3
Hee.

1,5 23 19 33 19 27



2,5 30 27 44 25 38

4 41 38 55 35 49

6 50 50 70 42 60
10 80 70 105 55 90
16 100 90 135 75 115
25 140 115 175 95 150
35 170 140 210 120 180
50 215 175 265 145 225
70 270 215 320 180 275
95 325 260 385 220 330
120 385 300 445 260 385
150 440 350 505 305 435
185 510 405 570 350 500
240 605 - - - -

Tabnuua 1.3.7. lonycTUMbIN ANUTENbHbLIA TOK ANA Kabenen ¢ antoMMHUEBLIMU XXUamMu ¢
pPe3MHOBOM UNKU NNAacTMaccoBOM Usonsuuen B CBUHLOBOM, NONIMBUHUIXITIOPUOHOMN U
pe3nHoBOM 06004YKax, 6POHMPOBaAHHBLIX U HEOPOHMPOBAHHbLIX

Toxk, A, 114 kabesen

Ceuenue OJIHO- JBYX- Tpex-
TOKOIPO- | KMIIbHBIX KHUIIBHBIX HKUIIBHBIX
BOJANIEH

JKHITBI, MM ~

MIPH MPOKJIAJIKE

B BO3YyXEC B BO3YyXEC B 3€MIJIC B BO3YXC B 3€MIJIC

2,5 23 21 34 19 29

4 31 29 42 27 38




6 38 38 55 32 46

10 60 55 80 42 70
16 75 70 105 60 90
25 105 90 135 75 115
35 130 105 160 90 140
50 165 135 205 110 175
70 210 165 245 140 210
95 250 200 295 170 255
120 295 230 340 200 295
150 340 270 390 235 335
185 390 310 440 270 385
240 465 - - - -

[Tpumedanue. JlomycTuMble ATUTEIbHBIC TOKU JUIS YETHIPEX)KUIIBHBIX Kabenel ¢ I1acTMaccoBOM
u3oJsIIMed Ha HampsbkeHue 1o 1 kB moryt BeiOMpaThes mo Tabn. 1.3.7, kak uid TPEeXKHIJIbHBIX
kabeneil, Ho ¢ ko3 Punmerntom 0,92.

Ta6bnuua 1.3.8. [lonyCTUMbIN ANUTENbHbIA TOK ANA NEPEHOCHbIX LWIAHIOBbIX NEerkux u
CpeaHuX LWHYPOB, NEPEHOCHbIX WWNAHIFOBbIX TAXeNbIX Kabenen, WaxTHbIX rMOKNxX
LUNAHroBbIX, MPOXEKTOPHbIX Kaberien u NepeHOCHbIX MPOBOAOB C MeAHbLIMU XUamMu

Ceuenue
TOKOIIPOBOSIIEH Tok *, A, nuist LIHYpOB, MTPOBOJIOB U Kalenei

2
KHNJIbI, MM

OHOXUJIBbHBIX JABYXKWUJIbHBIX TPEXKUIIbHBIX

* Toku OTHOCATCS K IIHYpaM, MPOBOJAM U KabessiM ¢ HyJIeBOH KMo 1 6e3 Hee.

0,5 - 12 -
0,75 - 16 14
1,0 - 18 16
1,5 - 23 20




2,5

10
16
25
35
50

70

40

50

. 65

90

120

160

190

235

290

33

43

55

75

95

125

150

185

235

28

36

45

60

80

105

130

160

200

Tabnuua 1.3.9. [lonycTUMbIN ANUTENbHbIA TOK ANA NePEHOCHbIX WAHrOBbIX C MeAHbIMU
Xunamum c peamMHoOBOM usonsumen kabenen gna TopcgponpeanpmuAaTMn

CeuecHue
TOKOIIPOBOSIIIEH Tok *, A, s kabeneit HanpspkeHneM, KB
JKHITBL, MM °
0,5 3 6
* TokM OTHOCATCS K KaOessiM ¢ HyJIEBOM KUJIOW U Oe3 Hee.

6 44 45 47
10 60 60 65
16 80 80 85
25 100 105 105
35 125 125 130
50 155 155 160
70 190 195 -




Tabnuua 1.3.10. JonycTUMbIN ANUTENbHLIN TOK ANA WIAHIFOBbIX C MeAHbIMU XUamu ¢
pe3MHoBOM nsonsaunen kabenen ona nepeaBMKHbIX 3NEKTPONPUEMHNKOB

Ceuenue Toxk *, A, ms kaOeneit Ceuenue Toxk *, A, ms kabeneit

TOKOMPO- HanpsbkeHueM, kB TOKOIPO- HanpsbkeHuem, kB
BOJISIIICH BOJISIIICH
JKHUJIIBI, MM 4 SKUJTBI, MM 4
3 6 3 6

* Toku OTHOCSATCS K KaOelsiM ¢ HyJIEBOH KUJIol u 6e3 Hee.

16 &5 90 70 215 220
25 115 120 95 260 265
35 140 145 120 305 310
50 175 180 150 345 350

Ta6bnuua 1.3.11. JlonycTUMbIN ANUTENbHbLIM TOK ANA NPOBOAOB C MEeAHbLIMU XUNamu ¢
pe3MHOBOM usonsauuen ana anekrpuduumpoBaHHoro TpaHcnopta 1,3 u 4 kB

Ceuenue Ceuenue Ceuenue
tokorpoBo- |  Tok, A | TokompoBo-| Tok, A |TokompoBo-| Tok, A
JisIei TSI TS
SKIUTBL, MM JKIITBL, MM SKIUTBL, MM °
1 20 16 115 120 390
1,5 25 25 150 150 445
2,5 40 35 185 185 505
4 50 50 230 240 590
6 65 70 285 300 670
10 90 95 340 350 745

Ta6nuua 1.3.12. CHmxarowmn koadcpuumeHT ons NpoBOAOB U Kabenen, NpokKnagbiBaeMbiX B
Kopobax



KonndecTBo mposioeHHBIX Camwxaronuit KodhHUIreHT
MPOBOIOB U Kabenei JUTSI TIPOBOJIOB, MTUATAIOIITIX
Crnoco6 OTJIEJIbHbIE IpyHIIbI
MPOKJIAAKU JEKTPO- ANEKTPO-
OJIHO- MHOTO- MPUEMHHKH C | IPUEMHHUKOB H
JKUJTBHBIX KHUIJIbHBIX Kod(puIueH- | OTIeIbHbIE
TOM MIPUEMHHUKH C
UCIIOJIb30Ba- KO3 (-
Hug g0 0,7 burmeHToM
UCIIOJIb-
30BaHMs OoJee
0,7
MHorocnoHo - Ho 4 1,0 -
Y IIyYKaMH . . .
2 5-6 0,85 -
39 7-9 0,75 -
10-11 10-11 0,7 -
12-14 12-14 0,65 -
15-18 15-18 0,6 -
OIHOCIIONHO 2-4 2-4 - 0,67
5 5 - 0,6

1.3.11. JlomycTuMble AMUTENbHBIE TOKU JUIS TPOBOJIOB, IPOJOXKEHHBIX B JIOTKaX, IpHU
OJTHOPSIIHOM MpoKIIaaKke (He B My4yKax) cielyeT MpUHUMAaTh, KaK AJIs MPOBOJOB, MPOJIOKEHHBIX B
BO3/yXE€.

JomnycTumble AMuTENbHBIE TOKH AJIS IPOBOJOB U Kalese, MpokiaapiBaeMbIX B KOpoOax, cieayer
npuHUMaTh 1o 1adi. 1.3.4-1.3.7 kak U1 OAMHOYHBIX MPOBOOB U Kabese, MPOoI0KEHHBIX OTKPBITO
(B BO311yX€), C MPUMEHEHUEM CHUKAIOMINX KO3PPHUIIMEHTOB, YKa3aHHbIX B Ta0m. 1.3.12.

[Tpu BBIOOpE cHMXkKAOUIMX KOA(G(UIIMEHTOB KOHTPOJIbHBIE U pE3epBHBIE MPOBOAA U Kabenu He
YUUTBIBAKOTCSI.

AONYCTUMbIE OJNMUTEJIbHbLIE TOKWU ANA KABEUHEIZ C BYMAXHOW NPOMNUTAHHON
N30NMALMEN



1.3.12. JlomycTuMble AJMUTENbHBIE TOKK JUIsl KaOenel HampspkeHHeM 1o 35 kB ¢ u3onsnuei us3
MPONMHUTAaHHOW KabenpHOM OyMard B CBUHIIOBOHM, QJIOMHUHHEBON WJIM TOJTMBUHUIXIIOPUTHON
000JI0YKe MPUHSTHI B COOTBETCTBUU C JIOMYCTUMBIMHU TEeMIIEpATypaMu KT KaOeeu:

HomunanbHoe Hanpsixenue, kB . . . o3 6 10 20u 35

Jomyctumasi  Temmeparypa  SKHIIBI
Kabems, °C ............... +80 +65 +60 +50

1.3.13. Jlns xabeneii, mpoJIo>KEHHBIX B 3eMJI€, TOMYCTUMBIE JIUTEIbHbIC TOKHA IPUBECHBI B Ta0JI.
1.3.13, 1.3.16, 1.3.19-1.3.22. OHu npuHATHI U3 pacueTa MPOKIAJIKH B TpaHiiee Ha riryouHe 0,7-1,0 m
He Oosiee oHOTO Kabens nmpu temmeparype 3emiu +15°C u ynensHOM cornpotuBieHuu 3emun 120
cm-K/Br.

Ta6bnuua 1.3.13. [lonycTUMbIN ANUTeNbHbIM TOK ANA Kabenen ¢ MegHbIMM XXUNnamMmu ¢
OyMa)KHOW NpPoONUTaHHOM MacroKkaHM(ONbLHOM U HeCcTeKalllen MaccamMm nsonsaumen B
CBUHLOBOW 000/104Ke, NpoKnaabiBaeMbiX B 3eMsie

CeueHue
TOKOIIPO- Toxk, A, 11 kabenen
BOMIIEH
JKHJIBL,
MM
OJIHO- JBYX- YETBIPEX-
KUJIBHBIX | KUJIBHBIX | TPEX>KWJIbHBIX HAMPSHKEHUEM, KB | JKUITbHBIX
no 1 kB no 1 kB no 1 kB
o 3 6 10
6 - 80 70 - - -
10 140 105 95 80 - 85
16 175 140 120 105 95 115
25 235 185 160 135 120 150
35 285 225 190 160 150 175
50 360 270 235 200 180 215
70 440 325 285 245 215 265
95 520 380 340 295 265 310
120 595 435 390 340 310 350
150 675 500 435 390 355 395




185 755 - 490 440 40