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O0JaacTh NpUMEHEHUs1, onpeaeeHust

1.1.1. TlpaBuna yctpoiicTBa anmekTpoycTaHoBok ([IYD) pacnpocTpaHSOTCs Ha BHOBb COOpPYKAaeMEbIe
¥ PEKOHCTPYHPYEMBIE 3JIEKTPOYCTAaHOBKH MOCTOSTHHOTO M TIEPEMEHHOT0 TOKa HampspkeHueM 1o 750 kB,
B TOM YHCJIC Ha CIIENHAIbHBIE 3JIEKTPOYCTAHOBKH, PACCMOTPEHHbIE B pa3a. 7 Hactosmux [Tpasu.

YCTpoHcTBO clenMalbHBIX  3JEKTPOYCTAaHOBOK, HE PACCMOTPEHHBIX B pa3ld. 7, IOJDKHO
perJIaMeHTHPOBAThCS APYTUMHA HOPMATHBHBIMH JOKyMeHTaMH. OT/esbHbIE TPeOOBAaHMS HACTOSIINX
[IpaBust MOTYT IPUMEHATHCS AJISI TAKUX JIEKTPOYCTAHOBOK B TOH Mepe, B KAKOW OHH MO HCHOIHEHUIO 1
YCIIOBHSAM pabOThl aHAIOTHYHBI IEKTPOYCTAaHOBKAM, PACCMOTPEHHBIM B HacTosIuX [IpaBunax.

TpeboBanus  Hactosimux  IlpaBunm  pekoMeHmyeTcs  NPUMEHATb A JACHCTBYIOIIUX
3JIEKTPOYCTAaHOBOK, €CJIM 3TO MOBBIIIAET HA/IEKHOCTD 3JIEKTPOYCTAHOBKM WJIM €CIIH €€ MOJCPHU3ALNS
HarpaBJIeHa Ha o0eclieueHne TpeOoBaHUH 0€301acHOCTH.

[lo oTHOMIEHMIO K PEKOHCTPYHPYEMBIM 3JIEKTPOYCTaHOBKaM TpeOoBaHMA Hacrosmux I[IpaBun
pacnpoCTPaHsIOTCS JIMIIb HA PEKOHCTPYHPYEMYIO YacTh 3JIEKTPOYCTaHOBOK.

1.1.2. TIVYD pa3paboTaHbl ¢ y4eTOM O0S3aTEIBHOCTH IPOBEIACHUS B YCIOBHIX SKCIUTyaTallHd
TUTAaHOBO-TIPEAYNIPEUTENBHBIX M MPOQIIAKTHIECKUX HCHBITAHNH, PEMOHTOB 3JIEKTPOYCTAHOBOK M HX
3NEeKTPOoOOOPYAOBAHUSL.

1.1.3. DnexkTpoyCTaHOBKAa - COBOKYNHOCTb MAIllMH, amlaparoB, JUHUH M BCIIOMOTaTEIbHOIO
o0opynoBaHHUsA (BMECTE C COOPY)XEHMSMH U TOMEIICHUSIMH, B KOTOPBIX OHHM YCTAHOBJICHBI),
NpefHa3HaYeHHbIX JUIS [IPOM3BOJICTBA, IIPeoOpa3oBaHus, TpaHCHOPMAINH, Nepeadn, pacipeaeIeHus
JJIEKTPUUYECKOI SJHEPTHU M IPeoOpa3oBaHus €¢ B APYTrUe BUABI SHEPTHH.

1.1.4. OTkpbITblE WIN HapyXKHBIE JJIEKTPOYCTAHOBKH - JIIEKTPOYCTAHOBKH, HE 3allUIICHHBIE
3[JaHUEM OT aTMOC(EPHBIX BO3/ICHCTBHH.

ONeKTPOyCTAaHOBKM, 3allMIICHHBIE TOJBKO HAaBECAMH, CETYATHIMH OTPaXKICHUSMHM U T. II.,
paccMaTpUBAIOTCS KaK Hapy>KHBIE.

3aKkphITble WM BHYTPEHHUE 3JEKTPOYCTAHOBKU - 3JIEKTPOYCTAHOBKU, Pa3MEILEHHBIE BHYTPH
3JJaHUsl, 3AIUIIAIONIEr0 UX OT aTMOC(EPHBIX BO3ACHCTBHUM.

1.1.5. DnekTporoMenieHnsi - TOMEUIEHHs WM OTTOPOXKCHHBbIC (HAalpuMep, CeTKaMH) YacTH
MOMEIIEHUs, B  KOTOPBIX  PACIHOJIOKEHO  3JEKTPOOOOpYyZOBaHWE, JOCTYITHOE TOJIBKO  JUIs
KBaJIM(HUIIMPOBAHHOTO 00CITYKHBAIOIIET0 NIepCoHalIa.



1.1.6. Cyxue momemieHHs - IOMELIEHHS, B KOTOPBIX OTHOCHTEJIbHAs BI@XXHOCTh BO3JyXa HE
npesbimaet 60%.

IIpu oTCyTCTBMM B TakMX MOMELICHUSAX YCIOBUM, ykazaHbix B 1.1.10-1.1.12, oHM Ha3BIBaroTCs
HOPMaJIbHBIMH.

1.1.7. BnaxxHble OMEIICHUS - IOMEIIEHHUS], B KOTOPBIX OTHOCHTENIbHAS BIAXXHOCTh BO31yXa Oojee
60%, HO He mpeBbIIaeT 75%.

1.1.8. CeIpble MOMEIICHUS - MOMENICHUS, B KOTOPBIX OTHOCHTENIbHAs BIAXHOCTH BO3/IyXa
npesbimaet 75%.

1.1.9. Oco6o chIpbie MOMEIIEHUS - MTOMEIIEHHUS, B KOTOPBIX OTHOCHTENbHAS BIaKHOCTh BO3IyXa
6sm3ka k 100% (mOTONOK, CTEHBI, O U MPEIMETHI, HAXOALIUECs B IOMEIIEHUH, TIOKPBITHI BIAroi).

1.1.10. JKapkue momerieHus - NOMEUICHUs, B KOTOPBIX O] BO3JEHCTBUEM Pa3INYHBIX TEIIOBBIX
M3JTy4CHUH TeMIlepaTypa MpeBbIIacT MOCTOSHHO WK nepuoaudecku (bonee 1 cyr.) +35°C (manpumep,
MOMEIICHUS C CYIIHIKaMH, 00)KUraTeIbHBIMH TIe4aMu, KOTEJIbHEIC).

1.1.11. IIpu1bHBIE TOMEIIEHHUS - IOMEUIEHHs, B KOTOPBIX MO YCJIOBUSIM MPOMU3BOJICTBA BBIAEIACTCS
TEXHOJIOTHYECKasi bUIb, KOTOPasi MOXKET OCEIaTh Ha TOKOBEAYIUX YacTsX, IPOHUKATh BHYTPh MallIWH,
annapaToB U T. II.

[Ip11bHBIE TOMELICHUS pa3AENSIOTCS Ha TOMELIEHHUsS ¢ TOKOIPOBOJSILEH MBbIIBI0 U HOMELICHUS C
HETOKOIIPOBOJAIIEH IBLIBIO.

1.1.12. IlomemeHus ¢ XUMUYIECKH aKTUBHOM MM OPraHUYECKON Cpeloi - MOMEIIEHHs, B KOTOPBIX
MOCTOSIHHO WJIM B T€YEHHUE JUTUTEIILHOTO BPEMEHH COJEpIKaTCs arpecCHBHBIC Mapbl, rasbl, )KUIKOCTH,
00pa3yloTCsl OTJIOXKEHHs WIM IUIeCeHb, pa3pyllalollde H3OJAIMI0 M TOKOBEAYIIHE YacTH
AIEKTPOOOOPYTOBAHHUS.

1.1.13. B oTHOIIIEHUH ONACHOCTH MOPAXKEHUS JTIOACH DJIEKTPUUECKUM TOKOM Pa3IMyaloTCs:

1) momemieHust 6e3 MOBBIIMIEHHOW OMACHOCTH, B KOTOPBIX OTCYTCTBYIOT YCJOBHS, CO3JAIOIINE
MOBBILICHHYIO WK 0CO0YI0 ONacHOCTH (cM. M. 2 u 3).

2) NMOMENICHHUsI C TMOBBIIIEHHON ONAaCHOCTHIO, XapaKTePH3YIOIIMECs HAIMYMEM B HUX OJHOTO U3
CIEIYIOIINX YCIOBUIL, CO3/AI0IINX MOBHIIICHHYIO OMACHOCTE!

CBIPOCTH WJIM TOKOMIPOBOAsIIast melib (cM. 1.1.8 u 1.1.11);

TOKOTIPOBO/ISIIKE TI0JIBI (METAIIMYECKUE, 3eMIISIHBIC, JKeJIe300€TOHHbIE, KUPITUYHBIE U T.I1.);

BBICOKast TeMmieparypa (cm. 1.1.10);

BO3MOKHOCTh OJIHOBPEMEHHOT'O MPUKOCHOBEHMS YEIOBEKAa K METAUIOKOHCTPYKIMAM 3aHui,
HUMEIOIIUM COCIMHEHHE C 3eMJIeH, TeXHOJOTWYEeCKUM ammaparaMm, MeXaHH3MaM U T.I., ¢ OJHOM
CTOPOHBI, U K METAJLIMYECKUM KOPITycaM 3JIEKTPOOOOPYI0BaHHs (OTKPHITHIM MPOBOSIIMM YacTsIM), C
JIpYyToil.

3) oco0o0 omacHbIe TOMEIIEHUS, XapaKTEPU3YIONINECsS HATMYHUEM OJHOTO U3 CIEAYIONUX YCIOBHIA,
CO3/IaI0IINX 0COOYIO OITACHOCTB:!

ocobas ceIpocTh (cM. 1.1.9);

XUMHUYECKH aKTUBHAs WK opranudeckas cpena (cm. 1.1.12);

OJTHOBPEMEHHO JIBa Ui OoJiee yCI0BHH MOBBIIEHHOH onmacHocTH (eM. 1.1.13, 1. 2);

4) TeppUTOpHS OTKPBITHIX JJIEKTPOYCTAHOBOK B OTHOIICHMM OIACHOCTH IOPAXKEHHS JIIOJCH
NIEKTPUIECKUM TOKOM ITPUPABHUBAETCS K 0COO0 OIACHBIM MOMEIIECHUSIM.

1.1.14. KpamuduuupoBaHHBIH OOCITYKMBAIOIIMHA TEPCOHAT - CHENHUAIBHO TOATOTOBIICHHBIC
paOOTHUKHK, NPOIIEAIINE TMPOBEPKY 3HAHUH B OO0bEeMe, 00s3aTeNbHOM ISl JaHHOW PabOThHI
(TOKHOCTH), W HUMEIOIIUE TPYMIY MO 3IEKTPOOE30MACHOCTH, MPEAYCMOTPEHHYIO IEHCTBYIOUTUMH
MIPaBUIIAMHU OXPaHbI TPYAA IPHU SKCIUTYaTaI[HH JIEKTPOYCTaHOBOK.

1.1.15. HoMmuHanpHOE 3Ha4eHHE MapaMeTpa - yKa3aHHOE H3TOTOBUTENIEM 3HA4YCHHE IapaMmerpa
IIEKTPOTEXHUIECKOTO YCTPOUCTBA.

1.1.16. HanpspxeHne nepeMEeHHOTO TOKa — JISHCTBYIOIIee 3HaUeHHE HAIPSKESHUSL.

HampsbkeHue MOCTOSHHOI'O TOKa — HANpsOKeHHE MOCTOSHHOIO TOKa WM  HampshKeHHe
BBINIPSIMIIEHHOTO TOKA C COJIep KaHneM TyJbcarnuid He 6ostee 10 % oT AeiCcTBYIONIEro 3HAYCHNSI.

1.1.17. dns oGo3HadeHHsT 0OS3aTETHHOCTH BBIMOJHEHHS TpeboBanmid I1YD mpuMeHsIoTCs cioBa
"momken", "cnenyer", "HeoOxomumo" u mpou3BoaHbIE OT HUX. CloBa "kak mMpaBuio" 03HAYAIOT, YTO
JlaHHOE TpeOOBaHWE SBISETCS MPEeoOIaJaloNIiM, a OTCTYIUICHHE OT HETO JOJHKHO OBITh 0OOCHOBAHO.
CnoBo "momyckaeTcs" O3HA4YaeT, YTO JAaHHOE pEIIeHHWE MPUMEHSETCS B BUAC HCKIIOUEHUS Kak
BBIHY)KICHHOE (BCIIEZICTBHE CTECHEHHBIX YCIOBHH, OTPAHWYEHHBIX PECypcoB HEOOXOIMMOTO
obopymoBanusi, MatepuasioB U T. 1.). CioBo "pekomeHayeTcs" oO3HAdaeT, YTO JaHHOE DEeIleHHe
SBIISIETCS ONHUM W3 JIYYIINX, HO He o0s3arensHbIM. Ci1oBO "MOXeT" O3Ha4aeT, 4TO JaHHOE PELIeHHe
SIBJISIETCSI TIPABOMEPHBIM.



1.1.18. TIpunsateie B IIYD HOpMupyeMble 3HaU€HUS BEIUYMH C yKa3aHUEM "He MeHee" SBISIOTCS
HaMMEHBIINMH, a C yKa3aHHeM "He Oosiee" - HanOOoJIbIIMHU.

Bce 3nauenus BenuuuH, npuseneHHsle B [IpaBunax ¢ npegnoramu "ot" u "a0", cienyer moHUMAaTh
"BKJIFOYUTENBHO".

OO0wmue yka3aHus 10 yCTPOHCTBY 3J1eKTPOYCTAHOBOK

1.1.19. [IpumeHsieMbIe B 3JIEKTPOYCTaHOBKAX 3JIEKTPOOOOPYIOBaHHUE, YEKTPOTEXHUICCKUE W3S
M MaTepHanbl JODKHBI COOTBETCTBOBATh TPEOOBAaHMSM TOCYNAapCTBEHHBIX CTaHOAPTOB WIIH
TEXHUIECKUX YCIOBHUH, YTBEPKICHHBIX B YCTAHOBJICHHOM IOPSIKE.

1.1.20. KoHCTpykumsi, WCIIONHEHHE, CIIOCO0 YCTAaHOBKH, KJIaCC W XapaKTEPHCTUKH H3OJSAIHA
MPUMEHSIEMBIX MaIlWH, allapaToB, MIPHOOPOB M MPOUYETO HIEKTPOOOOPYAOBAHMS, a TakxkKe Kabenei n
MPOBOJIOB JIOJDKHBI COOTBETCTBOBATh MapaMeTpaM CETH WM 3JIEKTPOYCTAaHOBKH, PEKMMaM paboTsl,
YCIIOBHSIM OKPYKAIOIIEeH cpepl M TPeOOBaHMSIM COOTBETCTBYIOMMX riaB [1YD.

1.1.21. DnexTpoyCTaHOBKM W CBS3aHHBIE C HUMH KOHCTPYKIIMH TOJDKHBI OBITh CTOHMKHMH B
OTHOIIICHUH BO3ACHCTBUSI OKPY KAIOIIEH CPEAbl MM 3aIIMIIEHHBIMHI OT 3TOTO BO3JEHCTBHS.

1.1.22. CtpoutenbHas M CAaHUTAPHO-TEXHUYECKAs YACTH AIEKTPOYCTAHOBOK (KOHCTPYKINS 3AAHUS U
€ro 5JEMEHTOB, OTOIUICHHE, BEHTWIALMSA, BOJOCHAOXXKEHHWE M T1Ip.) JMAOJDKHBI BBINOJHATHCS B
COOTBETCTBHH C JICHCTBYIOIIMMH CTPOUTENbHBIME HOpMaMu u nipaBmiaMu (CHull) nmpu obs3aTensHOM
BBITIOJTHCHHAH TOTIOJTHUTENBHBIX TPeOOBaHNUH, pUBeAeHHBIX B [1YD.

1.1.23. DnexTpOyCTaHOBKM NOJDKHBI YAOBIETBOPSTH TPEOOBAHMSM JCHCTBYIOIIMX HOPMaTHBHBIX
JOKyMEHTOB 00 OXpaHe OKPY)KaIOIIEeH MPUPOAHON CPEABI IO TOIMyCTHMBIM YPOBHSAM IIyMa, BUOpAINH,
HaINpsHKEHHOCTEH JJIEKTPHYECKOTO M MAarHUTHOTO ITOJIEH, SJIEKTPOMarHUTHOH COBMECTUMOCTH.

1.1.24. [Insg 3amiuThl OT BIUSHHUS 3JEKTPOYCTAaHOBOK JOJDKHBI IPEAyCMAaTpUBATHCS MEPHI B
COOTBETCTBHH C TPeOOBaHMSIMH HOPM AOITyCKACeMbIX WHIIYCTPHAIBHBIX PaJHOIIOMEX H IPABUII 3aLIUTHI
YCTPOWCTB CBSA3H, KCIIC3HOJOPOXKHOW CHUTHAIM3AIMN M TEIEMEXaHHUKH OT OMACHOTO M MEIIAIOIIETO
BIIMSTHUS JIMHUH 3JIEKTpOIepeadn.

1.1.25. B »31eKTpoycTaHOBKaX JOJDKHBI OBITh IPEIYCMOTPEHBI COOp H yOAJleHHE OTXOIOB:
XMMHUYECKHX BEIIECTB, Maciia, Mycopa, TEXHHYECKUX BOJ M T. M. B COOTBETCTBHM C AEHCTBYIOIIMMHU
TpeOOBaHMSIMHU O OXpaHE OKPY)KAIOMIEH cpelpl JOJDKHA OBITh MCKIIOUYEHAa BO3MOXKHOCTH ITOTIAIaHMS
YKa3aHHBIX OTXOJIOB B BOJJOEMBI, CHCTEMY OTBOJIa JINBHEBBIX BOJ, OBpPAaru, a TAKXKe Ha TEPPUTOPHH, HE
IpefHa3HaYeHHbIE ST XPAaHSHNS TAKUX OTXOIOB.

1.1.26. IIpoekTupoBaHHe U BBIOOP CXeM, KOMIIOHOBOK M KOHCTPYKIIHH 3JICKTPOYCTAHOBOK JOJDKHBI
MPOU3BOJIUTECS HA OCHOBE TEXHWKO-IKOHOMHYECKHX CPAaBHCHHII BapHaHTOB C YYeTOM TpeOOBaHWH
obecrieueHnst 0€30IACHOCTH OOCITYyXKMBaHMS, NPUMEHEHHS HAJCKHBIX CXEM, BHEIPEHUS HOBOU
TEXHHKH, YHEPTO- U pecypcocOeperaromx TeXHOIOTHH, OIBITa 3KCILTyaTaIHH.

1.1.27. Tlpu onacHOCTH BO3HMKHOBEHHUS AJIEKTPOKOPPO3UM WM IMOYBEHHOH KOPPO3HM JOJKHBI
MpeycMaTpUBaThCsl  COOTBETCTBYIOIIME MEphl [0  3alUTe COOpYKeHHWil, oOopymoBaHus,
TpyOOIPOBOIOB M IPYTHX MOJA3EMHBIX KOMMYHHKAITHH.

1.1.28. B anekTpoycTaHOBKax JOJDKHA OBITH oOecredeHa BO3MOXKHOCTH JIETKOTO pacliO3HABaHUS
yacTel, OTHOCSIIMXCA K OTHENBbHBIM OJJIeMEHTaM (TpOCTOTAa M HAIISIHOCTh CXEM, Hajlexaliee
pacIoNoXeHne AEKTPooOOPyOBaHMS, HAANNCH, MAPKUPOBKA, PACIIBETKA).

1.1.29. [ns uBeroBOoro W UUPPOBOrO 0003HAUEHHUS OTACTBHBIX H30JMPOBAHHBIX WA
HEW30JIMPOBAHHBIX TPOBOJHUKOB JOJDKHBI OBITH HCIOJIB30BAaHBI I[BETAa M LU(PHI B COOTBETCTBUH C
T'OCT P 50462 «neHTH(UKALNS TPOBOIHUKOB IO I[BETAM WU HU(PPOBEIM 0003HAUCHHUIM.

[TpoBOAHUKH 3AIIMTHOTO 3a3€MJICHHS BO BCEX DJIEKTPOYCTAHOBKAaX, a TAK)Ke HYJIEBBIC 3aIUTHBIC
MPOBOJIHUKH B JJIEKTPOYCTAHOBKAX HampspkeHHeM 1o 1 kB ¢ Tiryxo3azemiieHHOH HEHWTpanbio, B T.d.
IIMHBI, JIOJDKHBI MMETh OyKBeHHOe oOo3HaueHme PE W 1BeToBOe 0003HAYCHHE UYepeAyIOUIMMUCS
MPOJOJIFHBIMU WJIA TIOTIEPEYHBIMHU IOJIOCAMH OJUHAKOBOW IMUPWHBI (s muH oT 15 mo 100 mm)
JKENITOrO U 3€JI€HOr0 1{BETOB.

HyneBrle pabGoume (HelTpanbHble) NMPOBOJHUKM OOo03HadaroTcss OykBoi N ¥ TomyObIM IIBETOM.
CoBMeIlleHHBIE HyJIEBBIE 3alllMTHBIC M HYyJIEBbIE padO4Me INPOBOJAHUKH JIOJDKHBI MMETh OYKBEHHOE
o6o3nauenne PEN u niBeroBoe 0003HaueHune: Toy0o0i LBET 110 BCEW UIMHE U XKEJITO-3€JICHbIE TTOJIOCHI
Ha KOHIIaX.

1.1.30. BykBeHHO-uM(pOBBIE M ILBETOBHIE O0003HAYEHHS OJHOMMEHHBIX INUH B KaXIOH
JJIEKTPOYCTaHOBKE JOJDKHBI OBITH OJTMHAKOBBIMHU.

[TuHBI KOHKHBI OBITH 0003HAYEHBI:

1) npu nepeMeHHOM Tpex(a3HOM TOKe: IIHMHBI (Ga3bl 4 - KenTbM, (a3sl B — 3enensiM, ¢aser C -
KpacHbIM L[BETaMU;



2) npu nepeMEeHHOM OJHO(Aa3HOM TOKE INMHA B, NPUCOCIMHEHHAs K KOHIYy OOMOTKM HCTOYHUKA
NUTaHUs, - KPacHBIM I[BETOM, LIMHA A, NPUCOCIMHEHHas K Havyaly OOMOTKM MCTOYHUWKA IHUTAaHUS, -
JKEJITHIM IIBETOM.

Iueel ogHO(A3HOTO TOKA, €CIM OHM SIBJSIFOTCS OTBETBJIEHHEM OT INMH TpeX(a3HOH CHCTEMBI,
0003HaYaIOTCsl KaK COOTBETCTBYIOIME IIHUHEI TpeX(ha3HOTO TOKa;

3) mpH MOCTOSHHOM TOKE: MOJIOXKUTENbHAs mHHA (1) - KpacHbIM LBETOM, OTpUIaTenbHas (-) -
CHHUM U HyJeBas pabodast M - roiayObIM LIBETOM.

I[BeToBOE 0003HAUEHHE JOIDKHO OBITH BBHIOJHEHO 0 BCEH JJIMHE IIUH, €CJIM OHO NPEIyCMOTPEHO
TaroKe Jyist 00Jee HHTEHCHBHOTO OXJIaXKICHUSI MIIM aHTUKOPPO3HOHHOM 3aIlUTHI.

JlommyckaeTcsl BBIMOJHATH LIBETOBOE 0003HAUCHHE HE MO BCEH JUIMHE IIUH, TOJNBKO LBETOBOE HIIU
TOJBKO OyKBEHHO-IM(pPOBOe 00O3HAUEHHE JMOO LBETOBOE B COUETAHMH C OyKBEHHO-LM(POBBIM B
MecTax MPUCOETUHEHUs MMH. Ecnu HenzonupoBaHHBIE MIMHBI HEJOCTYIHBI JUIS OCMOTpa B MEPHUOS,
KOTJ]a OHU HaXOJATCS IOJ HaNpsDKEHHEM, TO JIONycKaeTcsl uX He o0o3Hadatk. Ilpu 3TOM He NOIKEeH
CHI)KaThCsl YPOBEHb O€30MaCHOCTH M HATJISITHOCTH MPH OOCITY>KUBAHUH 3JIEKTPOYCTAHOBKH.

1.1.31. IIpm pacroioXeHH! LIMH «IUIAMIMSD) WIA «Ha peOpo» B pacHpelelUTeNbHbIX YCTpOoiicTBax
(KpoMe KOMIUIEKTHBIX COOpHBIX siueek oaHocTopoHHero obciyxuBanusi (KCO) M KOMIUIEKTHBIX
pacnpenenutenbHbix  yctpoictB (KPY) 6-10 kB, a takke mnaneneir 0,4-0,69 kB 3aBojackoro
M3TOTOBJICHUS) HEOOXOIUMO COOJIIONATH CIIEIYIONINE YCIOBHS:

1. B pacnpenenurensHbIX YCTpOMCTBaxX HampsbkeHHeM 6-220 kB npu nmepemeHHOM TpexdazHoM
TOKe cOOpHBIE ¥ 00XO/HBIC IIUHBIL, & TAKKE BCE BUBI CEKIIMOHHBIX IIMH JIOJDKHBI PacioaraTbCes:

a) MIPU TOPU30HTAIBHOM PACIIOIOKCHUN:

OJlHa MOJI ApyToil: cBepxy BHU3 A-B-C;

OJlHa 3a JIPYrod, HAaKJOHHO WJIM TPEYroJbHUKOM: HambOoliee ypaaneHHas IuHa A, cpensss - B,
Omkaiimas x kopuaopy oocmyxusanus - C,

6) npu BepTHKAJIBFHOM PACIOI0KEHUH (B OAHOM INIOCKOCTH WX TPEYTOJIBHUKOM):

cieBa HarpaBo A-B-C wiu Haubojee yaajeHHas IuHA A, cpenHsas - B, Ommkaiiiias K KOPUAOpY
oOciyxuBanus - C,

B) OTBETBJICHUSI OT COOpPHBIX IIWH, €CJIM CMOTPETh Ha INMHBI U3 KOpUaopa oOciayKuBaHHs (TIpH
HAJIMYUHU TPEeX KOPHJOPOB - U3 LIEHTPAIBHOIO0):

[IPY TOPU30HTAIEHOM PACIIONIOKEHUH: cIeBa Hanpaso A-B-C;

P BEPTUKAIBHOM PACIIONIOKEHUH (B OHOM IIIOCKOCTH WIIM TPEYTOJILHUKOM): cBepXy BHU3 A-B-C.

2. B natu- ¥ 4eThHIpEeXNpPOBOMHBIX LEMIX Tpex(a3HOro MEepeMEeHHOTO TOKa B JIEKTPOYCTaHOBKAX
HarpsbkenueM 1o 1 kB pacroioxeHnue muH J0JHKHO OBITh CIEIYIOIIIM:!

MIPY TOPU30HTAIBHOM PACHOJIOKECHUH:

ojHa moj apyroit: ceepxy Buu3 A-B-C-N-PE (PEN);

oIHa 3a ApYroi: Haubonee ynmaneHHas mmHa A, 3atem (as3sl B-C—N, Ommkaiimas K Kopumopy
obcyxusanus - PE (PEN);

OpH BEPTUKATBHOM pacmoiiokennn: cieBa HampaBo A-B-C-N-PE (PEN) unu naubonee ynaneHHast
mrHa 4, 3atem ¢asbl B-C-N, Gmmwkaiiimas k kopuaopy oocnyxkusanus - PE (PEN);

OTBETBJICHUS OT COOPHBIX IIUH, €CIIM CMOTPETh Ha IIMHBI U3 KOPUA0PA 00CITYKUBAHUS:

TPH TOPU30HTAIEHOM PACTIONIOKEHHH: cieBa Hanpaso A-B-C-N-PE (PEN)'

npu BepTukaibHoM pacrnonoxenun: A-B-C-N-PE (PEN) cBepxy BHU3.

3. IIpy TOCTOSHHOM TOKE IITHHBI JOJDKHBI PacIoIaraTbes:

cOOpHBIE MIMHBI TIPH BEPTUKAJIBHOM PACIIOJIOKEHUN: BepXHAA M, cpennss (-), HIKHA (+);

COOpHBIE HIMHBI IPU TOPU30HTAIILHOM PACIIOJIOKECHUH:

Haunbosnee ynaneHHas M, cpenssist (-) u Ommkaiimas (+), €Cid CMOTPETh HA INMWHBI U3 KOPUAOpPA
o0cIyKUBaHUS;

OTBETBIICHUS OT COOpHBIX IIMH: JeBasd muHa M, cpenuss (-), mpaBas (+), €ClIM CMOTPETh Ha IIMHBI
13 KOpUA0pa 00CITyKUBAHUSL.

B oTmenpHBIX Cciydasx IOIyCKAalOTCS OTCTYIUICHHS OT TpeOOBaHWM, MPUBEIEHHBIX B M. 1-3, eciu
UX BBIIIOJHEHHE CBA3aHO C CYIIECTBCHHBIM YCIIOKHEHHEM 3JIEKTPOYCTAaHOBOK (HANpHMEp, BBI3BIBACT
HEOOXOIMMOCTh YCTAHOBKM CHENHANBHBIX OMOp BONM3M MOACTAHIMH JJISI TPAHCIIO3UIMU IPOBOIOB
BO3AYIIHBIX JIUHHUN ayiekTponepenaun - BJI) nim ecim Ha MOACTaHIMHM NPUMEHSIOTCS J1BE WM Ooiree
CTYIIEHHU TpaHC(HOpPMAITHH.

1.1.32.  DnekTpOyCTaHOBKM IO  YCIOBHSIM  3JEKTPOOE30MacHOCTH  pa3fieNsiloTcs — Ha
AIIEKTPOYCTAHOBKU HampspkeHHeM 110 1 KB W amexkTpoycTaHOBKM HampspkeHueM Bwime 1 kB (1o
JICHCTBYIONIEMY 3HAYCHUIO HAIIPSDKEHHUS).

BesonacHocTh 00CTy)XMBAIOIIEro IEpCOHaTa M IOCTOPOHHMX JIMI JOJDKHA 00ecreduBaThCes
BBITTOJIHEHHEM MEp 3aIIUThI, IPEIYCMOTPEHHBIX B T11. 1.7, a TakKe CIeIyIOnIX MEPOPHATHIA:



COOJIIO/ICHNE COOTBETCTBYIOIINX PACCTOSHUN JI0 TOKOBEAYIIMX 4YacTed WJIM IIyTeM 3aKpbITHS,
OrpaXkAE€HUs TOKOBEYIUX YacTeH;

NpUMEHEHNE OJIOKUPOBKHM ammapaToB M OrpaXJAIOUIMX YCTPOWCTB JJs NpEeIOTBpaIlCHHs
OLIMOOYHBIX OTIEpalMil U IOCTYIA K TOKOBEILYIIIUM YacTsIM;

MPUMEHEHUE NpeaynpexIatolieil CUTHAIU3aluH, Hallicel U IU1aKaToB;

MPUMEHEHUE YCTPOMNCTB AJS CHIDKCHMS HAIMPSHKEHHOCTH 3JIEKTPUYECKUX M MAarHUTHBIX MOJIeH 10
JIOTTyCTUMBIX 3HA4EHUIH;

UCIIOJIb30BAHNE CPEJICTB 3alUTHl U MPUCIIOCOOJICHHH, B TOM YHUCIE JUIS 3allIUTHl OT BO3JCHCTBHS
3JEKTPUYECKOTO0 M MArHUTHOTO IOJNeH B 3JIEKTPOYCTAaHOBKaX, B KOTOPBIX HX HANPSDKEHHOCTh
MPEBBIIIAET AOIYCTUMbIE HOPMBI.

1.1.33. B anexkTponoMeIneHus X ¢ ycTaHOBKaMU HampspkeHHeM 1o 1 kB nomyckaercs npuMeHeHue
HEH30JIMPOBAHHBIX U W30JMPOBAHHBIX TOKOBEAYIIMX YacTed Oe3 3aIlluThl OT MPUKOCHOBEHHS, €CIIH IO
MECTHBIM YCJIOBHMSIM Takas 3alluTa He SBISETCS HEOOXOIUMOHM ISl KakuxX-NTMOO MHBIX Lelel
(HampuMep, U1 3aIMUTHI OT MEXaHWYECKUX BO3AeHCTBHIT). IIpu 3TOM AOCTyNHBIE NPUKOCHOBEHHIO
YacTH JOJDKHBI pacrojiaraTthCsi TakK, 4TOOBI HOpMajbHOE OOCIY)KMBaHHE HE OBUIO CONPSDKEHO C
OIMAaCHOCTBIO MPHUKOCHOBEHUS K HUM.

1.1.34. B xwuJIbIX, 0OLIECTBEHHBIX M JPYTHX OMEIIEHUSIX YCTPOHCTBA JUIsl OTPaXKACHHS M 3aKPBITHS
TOKOBEIYIIMX 4YacTeid JOJDKHBI OBITh CIUIOIIHBIC; B IOMEIIEHUSX, JOCTYNHBIX TOJBKO JUIS
KBaJM(HULIUPOBAHHOTO TIEPCOHANA, 3TH YCTPOICTBA MOTYT OBITh CIUIOLIHBIC, CETYAThIC HJIH JbIpUaThIe.

Orpaxaroniie 1 3aKpbIBaIOIIUe YCTPOHUCTBA JODKHBI OBITh BBIMOJIHEHBI TaK, YTOOBI CHUMATh WA
OTKpPBIBATh UX MOHO OBUIO TOJILKO IPY MOMOIIN KIIIOYEH MM HHCTPYMEHTOB.

1.1.35. Bce orpakmaroliye W 3aKpBIBAIOIIME YCTPOWCTBA JOJDKHBI 00namaTh TpeOyemoit (B
3aBHCUMOCTH OT MECTHBIX YCJIOBMI) MeXaHHM4eckoil mnpouHocThio. [Ipu HampsokeHuu Bbeime | xB
TOJIIMHA METAJUIMYECKUX OTPaXKAAIOIINX U 3aKPIBAIOIINX YCTPOMCTB NODKHA OBITh HE MeHee 1 MM.

1.1.36. Husa 3ammrhl OOCTY)KMBAIOIIErO IMEPCOHANa OT MOPAaXCHUS JIICKTPUYECKAM TOKOM, OT
JICHCTBUS AIIEKTPUYECKON IYyr'M W T. M. BCE IEKTPOYCTAHOBKH JOJDKHBI OBITH CHaOXEHBI CpPelCTBAMU
3alUThI, a TaKXe CPEJCTBAMHU OKa3aHUs IEepBOIl MOMOIIM B COOTBETCTBHM C ICHCTBYIOIIMMH
MIPaBUIaMU IPUMEHEHHS ¥ UCIIBITAHUS CPEICTB 3aIUTHI, HCIIOIb3YEMBIX B 3JIEKTPOYCTaHOBKAX.

1.1.37. Tloxapo- © B3pbHIBOOE30MNACHOCTh 3JEKTPOYCTAHOBOK JIOJDKHBI ~ 00ECIEeYMBATHCS
BBITIOJIHEHHEM TPeOOBaHUM, TPUBEICHHBIX B COOTBETCTBYIOLIMX IJIaBax HacTosmux [Ipasuir.

[lpu cnaue B AKCIUTyaTallMIO 3JEKTPOYCTAHOBKH JIOJDKHBI OBITh CHAO0KEHBI IPOTHBOIOKAPHBIMU
CpeICTBaMHU U MHBEHTapeM B COOTBETCTBUH C ACHCTBYIOIIUMH MTOJIOKCHUAMH.

1.1.38. BHOBB COOpY)XEHHBIE M PEKOHCTPYUPOBAHHBIE 3JICKTPOYCTAHOBKH U YCTAHOBIICHHOE B HUX
JIEKTPOOOOPYAOBAHHE JOJKHO OBITH IOABEPTHYTO MPHUEMO-CAATOYHBIM HCIIBITAHUSAM.

1.1.39. BHOBb COOpYXEHHbIE M DPEKOHCTPYHUPOBaHHBIC O3JIEKTPOYCTAHOBKH BBOJSTCS B
MIPOMBIIIJICHHYIO HKCIUTYyaTallMI0 TOJIBKO IOCIIE X MIPHEMKHU COTJIACHO JIEHCTBYIONINM MOJIOKECHUSIM.

T'naBa 1.2
SJEKTPOCHABXEHME U DJIEKTPUYECKHUE CETHU

YTBEPXKIEHO
MUHUCTEPCTBOM SHEPIEeTUKU
Poccuiickoit ®enepanuun

ITpuxa3s ot 8 uromst 2002 1. Ne 204

Bsooumcs 6 deticmeue
c 1 ausaps 2003 2.

O0acTh NpUMEHEHNs, oNpeaeIeHust

1.2.1. Hacrosimast riasa [IpaBuin pacipocTpaHsieTcsi Ha BCe CUCTEMBI 3JIeKTPOCHA0KEHMSI.

CucreMbl 3JIEKTPOCHAOKEHUSI TOA3EMHBIX, TSATOBBIX M JPYTHX CIICLHUANBHBIX YCTAaHOBOK, KpOMe
TpeOOBaHMH HACTOSIIEH TJIaBbl, TOJDKHBI COOTBETCTBOBATH TAK)KE TPEOOBAHUSM CIIELHAIBHBIX TIPaBUIL

1.2.2. Dmueprernyeckas cucTeMa (9HEprocucremMa) - COBOKYIIHOCTb  3JIEKTPOCTAHLIHUM,
JNEKTPUUECKUX M TEIUIOBBIX CETeH, COETMHEHHBIX MEXy CO00i M CBS3aHHBIX OOLIHOCTHIO PEXKUMOB B
HETIPEepHIBHOM IIPOLIecCce NMPOU3BOACTBA, IIPe00pa30BaHus, epejadl U PaCIpeIeNICHNs DIIEKTPHIECKON
Y TEIJIOBOW SHEPTUH NPH 00IIEM yIPaBIEHUN STHM PEXXKUMOM.



1.2.3. DnexTpuyeckasi 4yacThb YHEPrOCUCTEMBI - COBOKYITHOCTb 3JIEKTPOYCTAHOBOK AJIEKTPHUYECKUX
CTaHIIMH U JIEKTPUYECKHUX CETEi YHEPrOCUCTEMBI.

1.2.4. DnexkTposHepreTHyeckasi CUCTeMa - JIEKTPUUECKasl YaCTh SHEPTOCUCTEMBI M ITUTAIOIINECS OT
Hee MPUEMHHUKH D3JIEKTPUYECKOH JHEpruu, OObeJMHEHHbIE OOIIHOCTHIO Ipollecca IPOU3BOJACTBA,
nepesiauy, pacrnpeaesieHus U OTPEOICHUs JIEKTPHYECKOH SHEPTHH.

1.2.5. DnexTpocHaOXeHue - oOecreyeHre OTPeOuTeNeH AEKTPUIECKON SHEPTUEH.

Cuctema 3JEKTPOCHAOKEHUSI - COBOKYIHOCTH OJIEKTPOYCTAHOBOK, MPEIHA3HAYCHHBIX IS
obecrieueHuns oTpedUTeNel 3JeKTPUIECKON IHEPTrUeH.
LeHTpain30BaHHOE 3JIEKTPOCHAOKEHHE - JNICKTPOCHAOKEHHE MOTpeOUTeNnel 3IeKTPHIECKOit

SHEPIUU OT 3HEPTOCUCTEMBL.
1.2.6. DnexTpudeckasi CeTb - COBOKYIHOCTb 3JIEKTPOYCTAHOBOK IUI Tepelaud M paclpenesieHus

3NEKTPUUYECKON SHEPTUHU, COCTOAIIAs U3 NOJACTAHIUN, PacIpeeTUTENbHbBIX YCTPOICTB, TOKOIPOBOOB,

BO3JIYIIHBIX ¥ KaOEJIbHBIX JIMHUH AJIEKTpOIepeiauy, paboTaloUX Ha ONPE/IeICHHOW TEPPUTOPHH.

1.2.7. llpueMHHK D>JEKTPHUECKONH HHEpruu (JIEKTPONPHUEMHUK) - ammapaT, arperatr u jp.,
NpeHa3HaYeHHbIH IS IpeoOpa30BaHusl SIEKTPUUECKOI SHEPTUH B IPYrOil BUJ SHEPTHU.

1.2.8. Ilorpebutenp  2NEKTpPUYECKOH  PHEPrUM -  INEKTPONPUEMHUK  HIM  Tpymlmna
JNIEKTPOIIPUEMHUKOB, OOBEIMHEHHBIX TEXHOJOTMYECKMM IIPOLECCOM U pa3Mellaroluxcs Ha
OIpEeENIEHHON TEPPUTOPUH.

1.2.9. HopmanpHBII peXHM INOTPEOUTENS 3NIEKTPUYECKOH HHEPTUU — DPEXHUM, NPU KOTOPOM
obecreunBaroTCs 3a1aHHbIC 3HAUEHUS TApaMETPOB €T0 pabOTHI.

ITocneaBapuiHBIN PeXUM — PEKUM, B KOTOPOM HaXOAUTCS MOTPEOUTENH NIEKTPUIECKOM SHEpTUHU B
pe3yibTaTe HapyLIIeHHS B CUCTEME €ro 3JIEKTPOCHAOKEHMS [0 YCTAaHOBJIECHHUS HOPMAJIBHOTO peXHMa
ocJje JOKaNnu3aluy 0TKa3a.

1.2.10. He3aBUCHMBIH HCTOYHHMK NHTaHHS - HMCTOYHHK IHTaHUSA, HAa KOTOPOM COXpaHAETCA
HanpspKEHHE B MOCIICaBapUIHOM pEXXUME B perilaMeHTHPOBAHHBIX MpeJieax MPHU HCUE3HOBEHUH €To Ha
JPYTOM WU IpYTUX UCTOUHHUKAX MUTaHHUS.

K uncny He3aBUCUMBIX HCTOUHHKOB NMUTAHUS OTHOCATCS JIBE€ CEKI[MM WM CUCTEMBI IIUH OJHOW WMIH
JIBYX 3JICKTPOCTaHILUH ¥ MOACTAHIMI IPH OJJHOBPEMEHHOM COOJIIOICHUH CIIEAYIOUINX ABYX YCIOBHM:

1) xaxxmasg M3 CeKUMH WIM CHUCTEM IIMH B CBOIO OdYepelb HMMeEeT MHTaHHE OT HEe3aBHCHUMOIO
HCTOYHUKA NMUTAHUS;

2) cekuuu (CHUCTEMBI) IIMH HE CBS3aHbI MEXKAYy COOOW WM HMEIOT CBS3b, aBTOMATUYECKU
OTKJTIOYAIOLTYIOCS TP HapyIIEHUH HOPMabHOW pabOTH OJTHOM U3 CEKIUi (CUCTeM) IIIUH.

Oomue TpedboBaHust

1.2.11. TIpu TPOEKTUPOBAHUU CHUCTEM DJIEKTPOCHAOKEHHSI U PEKOHCTPYKIIMU SJIEKTPOYCTaHOBOK
JIOJDKHBI PACCMATPHUBATHCS CIIETYIOIIHE BOTIPOCHI:

1) mepcriekTHBa pa3BUTHS SHEPTOCHUCTEM U CHCTEM AJIEKTPOCHAOKEHHS C YUETOM PALMOHAIBHOTO
COYETAaHUSI BHOBb COOPYKAeMBIX 3JIEKTPUUYECKUX CETeH C JEHCTBYIOIIMMH U BHOBb COOPY)KaeMBIMHU
CEeTSIMU IPYTHX KIIACCOB HAIIPSKCHHUS;

2) oOecrieyeHHe KOMILJIEKCHOTO IIEHTPAIN30BAHHOTO 3JIEKTPOCHAOKEHHUS BCeX MOTpeOuTenen
3JIEKTPUUECKON 3HEPTUH, PACIIOIIOKEHHBIX B 30HE JIEUCTBUS DJIEKTPUUECKUX CETEeH, HE3aBUCUMO OT UX
MIPHUHAUIEKHOCTH;

3) orpannuenue TokoB K3 nmpeensHBIME yPOBHSAMHE, ONpeieNIeMbIMU Ha IEPCIIEKTHBY;

4) cHIDKEHHE TIOTEePh IIEKTPUIECKOH YHEPTUH;

5) cOOTBETCTBHE MPHUHUMAEMBIX PEIICHUH YCIOBUSAM OXPaHbl OKPY>KAIOIIEH Cpebl.

IIpu 3TOM NOKHBI paccMaTpUBATHCA B KOMIUIEKCE BHEUIHEE M BHYTPEHHEE 3JIEKTPOCHAOXKEHHUe C
Y4eTOM BO3MOXKHOCTEH U 3KOHOMHUYECKOIT 11e1ecO00pa3sHOCTH TEXHOJIOTHIECKOTO PE3EPBUPOBAHMSL.

IIpu pemieHMH BONPOCOB pPE3EPBUPOBAHUS CIIEAYET YUYUTHIBATh IEPErpy304YHYI0 CIIOCOOHOCTH
AIIEMEHTOB 3JIEKTPOYCTAHOBOK, a TAK)KE HAIMYHE Pe3ePBa B TEXHOJIOTHIECKOM 000PYIOBaHHH.

1.2.12. Tlpu pemieHUH BOMPOCOB PA3BUTHS CHUCTEM DJIEKTPOCHAOKEHUS CIEAyeT YYHTHIBATh
PEMOHTHBIE, aBapUIHBIE U [IOCICaBAPUIHBIE PEXKUMBI.

1.2.13. Ilpu BBIOOpE HE3aBHCHMBIX B3aHMMHO PE3EPBUPYIOUINX HCTOYHUKOB IMUTAHMUS, SBIISIOIINXCS
O00BEKTaMH SHEPrOCHCTEMBI, CIEIyeT YYHTHIBaTh BEPOSTHOCTH OIHOBPEMEHHOTO 3aBHCHMOTO
KPaTKOBPEMEHHOTO CHIDKEHHUS MIIM TIOJTHOTO MCUYE3HOBEHMS HATIPSKEHUS Ha BpeMst JEHCTBUS pesleitHOM
3aIUTBl M aBTOMATHKU MpPHU MOBPEXKICHHUAX B DJIEKTPHUECKOW YaCTH HHEPTOCHCTEMBI, a TaKKe
OJTHOBPEMEHHOTO JJINTEIbHOTO WCUE3HOBEHHS HANPSKCHHWS HAa ATUX HCTOYHHKAX ITHTAaHWUSA TIPU
TSOKETIBIX CUCTEMHBIX aBapHusiX.



1.2.14. Tpe6oBanmst 1.2.11-1.2.13 nomkHbl OBITH YYTEHBI Ha BCEX IPOMEXKYTOUHBIX JTarax
Pa3BUTHS DHEPIOCUCTEM M CHCTEM DJIEKTPOCHAOKEHUSL.

1.2.15. IlpoexkTupoBaHHE 3JIEKTPUUECKUX CETEH MOJDKHO OCYILECTBIATHCS C YUETOM BHJA HX
o0cmyxuBaHus (TIOCTOSIHHOE JIEKYPCTBO, AEKYPCTBO Ha JIOMY, BBIE3IHbIE OpHUTafbl U JIp.).

1.2.16. PaboTa anekTpHdeckux cerei HampsbkeHHeM 2-35 kB MoeT mpenycMmarpuBarhCsl Kak C
U30JIMPOBAaHHOM HEWTpanblo, TaK U C HEWTpasblo, 3a3eMJIEHHON uepe3 AYroracsiiuil peakTop HiIu
pe3HCTOP.

KomneHcarys eMKOCTHOTO TOKa 3aMBIKaHHS Ha 3€MJIIO JIOJKHA IPUMEHSTHCS IIPU 3HAUEHHUIX 3TOTO
TOKa B HOPMAaJIbHBIX PeXHUMax:

B ceTax HampspkeHneM 3-20 kB, uMerommx jxene300€TOHHBIE M METAIMYECKUE OIOpPHI Ha
BO3JIYIIHBIX JIMHUSAX DJIEKTPOIEpeadt, 1 BO BCEX CeTAX HampspkeHueM 35 kB - 6oee 10 A;

B CETsX, HE MMECIOIIMX >KEJIe300€TOHHBIX M METAIMYECKUX OINOp Ha BO3AYIIHBIX JIMHUAX
3JEeKTpoNnepeaayun:

6osiee 30 A npu HarpspkeHuH 3-6 KB;

6oisiee 20 A npu HanpspkeHnn 10 kB;

6ousiee 15 A npu Hanpsbxenun 15-20 kB;

B CXeMax T'eHepaTOpPHOTO HanpshkeHus 6-20 kB 010koB reneparop-TpanchopmaTop — Oonee SA.

Ilpu Tokax 3aMblkaHus Ha 3eMimo Oosee 50 A pekoMeHIyeTcs NpUMEHEHHE He MEHee JABYX
3a3eMJISIOIINX PEaKTOPOB.

Pabora onexTpuueckux ceredl HampsbkeHueM 110 kB Moxker mpemycMmarpuBaThCs Kak C
[IIyX03a3eMJICHHOM, TaK U ¢ 3PPEKTUBHO 3a3eMJICHHOW HEUTPAJIBIO.

OnexTpuueckue cetd HampspkeHneM 220 kB u  Beime  JOMKHBI  paboTath  TOJMBKO €
[IyX03a3€MJICHHON HEUTPAJIBIO.

KaTeroplm JJICKTPONIPUEMHHUKOB H odecreyeHune HAACKHOCTH Z)JIeKTpOCHaﬁ)KeHHﬂ

1.2.17. Kareropuu 3JIEKTPONPHEMHUKOB IO HaJEKHOCTH 3JEKTPOCHAOKEHHsI ONpPENeIsIFoTCS B
npolecce NPOSKTHPOBAHUS CHCTEMBI 3JIEKTPOCHA0KEHHsI HA OCHOBAaHUM HOPMATHBHOW JOKYMEHTALIUH,
a TaKk)Ke TeXHOJOIMYECKON YaCTH IMPOEKTa.

1.2.18. B orHomeHHH OOECHEYCHUs] HAACKHOCTH DIIEKTPOCHAOKEHUS DICKTPONPHEMHHUKH
pa3AersIoTCs Ha CIeAyIoIye TPH KaTeropuu.

ONEeKTPONIPUEMHHUKH MEepBOM KaTerOpHHM - JICKTPONPHEMHHUKH, IEpPephIB 3IIEKTPOCHAOKEHUS
KOTOPBIX MOXKET TMOBJIEYh 3a CO0OH OMacHOCTh ISl JKM3HM JIIOAEH, yrpo3y ais Oe30MmacHOCTH
TOCYIapCTBa, 3HAUYMUTENBHBIA MaTepHalbHBIH yIIepO, paccTPONCTBO CIIOKHOTO TEXHOJIOTMYECKOTO
npotiiecca, HapylieHne (YHKIMOHHUPOBaHHS 0CO00 BaXKHBIX 3JIEMEHTOB KOMMYHAIBHOTO XO3SIHCTBA,
00BEKTOB CBSI3U U TEJICBHUICHHUS.

M3 cocraBa  3JEKTPONPHUEMHHMKOB TEpBOM  KaTErOpHUH  BBIAENACTCS  ocobas  epynna
AJIEKTPOIPUEMHHUKOB, OecriepeOoiiHas paboTa KOTOPBIX HeoOXoauma [yl 0e3aBapUiiHOrO OCTaHOBA
MIPOM3BO/ICTBA C LIEJIBIO IPEJOTBPALICHUS YTPO3BI )KU3HH JIFO/IEH, B3PBIBOB U ITOKapOB.

ONEeKTPONIPUEMHHUKH BTOPOH KAaTErOpPUM - DIEKTPONPHEMHHUKH, IEPEphIB AIIEKTPOCHAOKEHHS
KOTOPBIX TPHUBOAWT K MAacCCOBOMY HEMOOTIYCKY TPOIYKI[MHM, MAacCOBBIM IIPOCTOSAM paboumX,
MEXaHH3MOB U IIPOMBIIICHHOTO TPAHCIOPTA, HAPYIICHUIO HOPMAJIEHON JAEATEIEHOCTH 3HAYUTEIHHOTO
KOJINYECTBA TOPOJICKHUX M CENIbCKUX JKUTEIICH.

ONEeKTPOIIPUEMHHKH TPEThell KaTeropuH - BCE OCTAJIBHBIC IEKTPONPHUEMHUKH, HE ITOANANA0IINe
[I0J1 ONIPEJICIICHUS IEPBOI U BTOPOI KaTerOpuil.

1.2.19. DnexTponpHeMHUKH MEPBOI KaTETOPHH B HOPMAJIBHBIX PEKUMAaxX JOJDKHBI 00eCTIeYnBaThCS
JIEKTPOIHEPTHEH OT JBYX HE3aBHCHMBIX B3aUMHO PE3EPBHUPYIOIINX UCTOUHHKOB IHUTAHUSA, U TIEPEPHIB
UX 3JEKTPOCHAOKEHHS TPHU HApYyIICHUH 3JIEKTPOCHA0XKEHUS OT OJJHOTO U3 MCTOUYHHKOB ITUTAHUS MOXKET
OBITH JOITYIIIECH JIMIIb Ha BPeMsI aBTOMAaTHYECKOT0 BOCCTAHOBJICHUS TUTAHUS.

Jis  snmexTpocHaOXeHHs 0c000il Tpymmbl 3IEKTPONPHEMHUKOB MEPBOM KaTETOPWUH JOJDKHO
MPeIyCMaTPHUBATECS JOTIOIHUTEIHHOE TUTAHHE OT TPETHET0 HE3aBUCHMOTO B3aUMHO PE3EPBUPYIOIIETO
MCTOYHHKA MMUTAHHS.

B xadecTBe TpeThero HE3aBUCHUMOTO UCTOYHHUKA MTUTAHUS IS 0COO0H TPYIIIBI 3JIEKTPOTIPHEMHHUKOB
1 B Ka4ECTBE BTOPOTO HE3aBUCHMOTO HCTOYHHUKA MUTAHUS IS OCTAIBHBIX AJIEKTPOIPUEMHHKOB ITEPBOI
KaTeroOpuy MOTYT OBITh MCIIOIB30BAHBI MECTHBIC 3JIEKTPOCTAHIINH, HJIEKTPOCTAHIINK 3HEPTrOCUCTEM (B
YaCTHOCTH, IIMHBI TEHEPATOPHOTO HANPSDKEHMA), TMpeIHa3HAYCHHBIE IS 3THUX IIeJied arperaTsl
Gecriepe0OItHOTO MUTaHKS, AKKYMYJISITOpPHBIE OaTapew U T. 1.

Ecin pe3epBUPOBaHUEM ANEKTPOCHAOKEHHS HEJIb3sI obecreunTh HETPEPBIBHOCTh
TEXHOJIOTHYECKOT0 MpoIlecca WM €CIH  PEe3EePBHPOBAHHME AJIEKTPOCHAOKEHHSI SKOHOMHYECKH



HEIIEeJIeCO00Pa3HO, JOHKHO OBITh OCYIIECTBICHO TEXHOJIOTHYECKOE PE3ePBUPOBAHIE, HAIPHUMED, ITyTEM
YCTaHOBKHM B3aMMHO PE3CPBHUPYIOMIMX TEXHOJIIOTHYCCKUX arperatoB, CICIHHUANBHBIX YCTPOWCTB
0c3aBapUHOTO  OCTaHOBA TEXHOJIOTHYECKOTO  Ipolecca, JCHCTBYIOIMUX NpPU  HAPYIICHUH
3JEKTPOCHAOKCHUS.

DNeKTPOCHAOKECHUE AJIEKTPONPUECMHHUKOB TMEPBON KAaTEropuu ¢ 0CO00 CIIOKHBIM HEMPEPHIBHBIM
TEXHOJIOTHYECKUM IPOIIECCOM, TPEOYIOIIUM [UTUTSIHHOTO BPEMCHU HAa BOCCTAHOBJICHHUE HOPMAILHOTO
peXUMa, MPHU HATHMYUHA TEXHHUKO-3KOHOMUYECKAX 00OCHOBAHHN PEKOMEHYETCS OCYIIECTBIIATh OT JABYX
HC3aBUCHMBIX B3aUMHO pPE3CPBUPYIONIMX WCTOYHUKOB MHUTAHHUsS, K KOTOPBIM TIPEABSIBISIOTCS
JIOTIOJTHUTENIbHBIC TPEOOBAHUS, ONPEACIISIEMbIC 0COOCHHOCTSIMH TEXHOJIOTUYECKOTO MPOoIiecca.

1.2.20. DneKTpONpPUEMHUKH BTOPOU KATETOPUU B HOPMAJBHBIX PEKUMAX JODKHBI 00CIICUNBATHCS
3JIEKTPOIHEPTHUEH OT JBYX HE3aBUCUMBIX B3aMHO PE3CPBUPYIOIINX UCTOUHHUKOB MTUTAHUSL.

JUJis 3NEKTPONPUEMHUKOB BTOPOU KATETOPHH IPU HAPYIICHUH JICKTPOCHAOKCHUS OT OJHOTO U3
HUCTOYHUKOB IUTAHUS JOMYCTHUMBI TEPEPBIBBI JIICKTPOCHAOXKEHHS Ha BpeMs, HEOOXOAUMOE s
BKITIOUCHUSI PE3CPBHOTO MUTAHUS JCHCTBUSMH JISKYPHOTO TMEPCOHANA FJIM BBIC3THON OMEPaTUBHOMN
Opuraasl.

1.2.21. JInst 30EKTPONPUEMHHUKOB TPEThCH KATErOPUH 3JICKTPOCHAOKECHUE MOKET BBIMTOJIHATHCS OT
OJTHOTO WCTOYHHMKA TMHWTAHWS TPH YCIOBHHU, YTO MEPEPHIBBI 3JCKTPOCHAOKCHUS, HEOOXOTUMBIC IS
PEMOHTA WJIM 3aMCHBI MOBPEKICHHOTO 3JCMEHTa CHUCTEMbI JJICKTPOCHAOXKEHHS, HE MPEBBIMIAIOT |
CYTOK.

YpoBHH U peryJupoBaHne HANPSIKEHUs], KOMIEHCANNS PeaKTHBHOI MOIIIHOCTH

1.2.22. JIns 3IEKTPUUYECKUX CETEH CIIeAyeT MpeNyCMaTpHUBAaTh TEXHUYECKHE MEPONPUSATHS IO
00eCTIeYeHNIO KaueCTBa IEKTPHUICCKON SHEpTHH B cooTBeTCTBHH ¢ TpeboBaHmsmMu I'OCT 13109.

1.2.23. VYcrpoiicTBa peryaupoBaHHS HANpPHKCHUS [OJDKHBI O0ECIeUHBATh MOJICpKaHHE
HanpsDKEHUs Ha IIMHax HanpsbkeHueMm 3-20 kB ayeKTpocTaHUMH M NOJACTaHUMHA, K KOTOPBIM
MPUCOEIMHEHBI PACIpeeUTENbHBIE CETH, B mpexaenax He Hwke 105 % HOMHMHAIBHOTO B HEPHOX
HanOOJIBIINX HAarpy30kK u He Bbimie 100% HOMHHAIBHOTO B NIEPHOA HAMMEHBIINX Harpy30K 3THX CETEH.
OTKIIOHEHUS OT YKa3aHHBIX YPOBHEH HaNpPsDKEHUS JOIDKHBI OBITH OOOCHOBAHBI.

1.2.24. Beibop u pa3MeleHne YCTPOUCTB KOMIICHCAIIUA PEAKTUBHON MOIIHOCTH B SJEKTPHYESCKIX
CeTSAX MPOM3BOMATCSA MCXOAA M3 HEOOXOIMMOCTH obecredeHus TpeOyeMoi MPOIyCKHOHW CIIOCOOHOCTH
CeTH B HOPMAJbHBIX M IIOCICABapUHHBIX PEKHMaxX IPH MOJIJEPKaHUM HEOOXOMMMBIX YpPOBHEH
HaIpsHKCHUS U 3a11aCOB yCTOHYMBOCTH.

T'maBa 1.3
BBIBOP TPOBO/ITHUKOB 11O HAI'PEBY, 9KOHOMMYECKOM
IMJIOTHOCTH TOKA M 110 YCJIOBUSIM KOPOHBI

OBJIACTb TIPUMEHEHMUSA

1.3.1. Hacrtosmas rnaBa IIpaBun pacnpocTpaHsieTcsi Ha BbIOOp CEYEHHH JIEKTPHUUECKUX
MIPOBOJHUKOB (HEM30JIMPOBAaHHBIE M W30JUPOBAHHBIE MPOBOJA, KaOelu M IIMHBI) IO HarpeRy,
HSKOHOMHYECKOH MJIOTHOCTH TOKA M 10 YCJIOBHSM KOPOHBI. Ecin cedeHre MpoBOIHKKA, OMPEICICHHOES
M0 3TUM YCJIOBHSIM, MOJy9aeTCs] MEHbBIIE CeUYeHHs, TpeOyeMoro Mo IpyruM yCIOBUSAM (TepMHUecKas 1
QJICKTPOJUHAMHUYECCKasL CTOMKOCTh IIpyu TOKax K3, MOTCPU U OTKIIOHCHUSA HAIPAKCHUA, MEXAaHNYCCKas
MPOYHOCTh, 3alllUTa OT MEPErpy3Kd), TO MO/DKHO MPUHHUMATHCS HauOOJIbIIee ceucHHe, Tpedyemoe
9TUMH YCJIOBUAMMU.

BbIBOP CEYEHUI TPOBOJHUKOB 1O HATPEBY

1.3.2. IlpoBogaukH JT000OTO HA3HAYEHHS JOJDKHBI YAOBJIETBOPSTH TPEOOBAHUSAM B OTHOIICHUH
NpeIeNbHO AOMYyCTHMOTO HarpeBa ¢ y4eTOM He TOJbKO HOPMAaJIbHBIX, HO U MOCJIeaBAPUIHBIX PEKHUMOB,
a TaK)Ke PEKUMOB B IIEPUO]] PEMOHTA U BO3MOXHBIX HEPaBHOMEPHOCTEH pacipe/ieieHHs] TOKOB MEXIy
JMHUSMH, CEKIMSIMU IIMH M T. 1. [Ipy mpoBepke Ha HarpeB MPHUHUMAETCS IMOJYy4aCcOBOW MaKCHMYyM
TOKa, HAaUOOJIBIINI U3 CPETHUX MOTYYaCOBBIX TOKOB IJAHHOTO 3JIEMEHTA CETH.

1.3.3. Ilpm  TOBTOPHO-KPAaTKOBPEMEHHOM M  KPaTKOBPEMEHHOM  pEeXHMax  pabOTHI
ANEKTPOTIPUEMHHUKOB (¢ OOIIeH JIUTENH,HOCTRIO NUKiIa 10 10 MHH W JIUTENBHOCTHIO paboyero
nepuoga He Oonee 4 MHWH) B KadeCTBE PACUETHOIO TOKA JJISI MPOBEPKH CEUCHHS IMPOBOJIHHUKOB IO
HarpeBy cjeayeT IPUHUMATh TOK, IIPUBEACHHBIN K JUIMTENbHOMY pexumy. IIpu aToM:



2 2
1) nyst MEIHBIX MPOBOJTHUKOB CEYCHHEM O 6 MM , a JUIS aTFOMUHUEBBIX TIPOBOJIHUKOB 110 10 MM
TOK NPUHUMAETCS KaK JUIsl YCTAHOBOK C JUTUTENBHBIM PEXHMOM PabOThI;

2
2) JJI4 MCIHBIX MMPOBOJHUKOB CCUCHHUCM boitee 6 MM , a U1 aJIIOMAUHUCBBIX IMPOBOJHNKOB Goiee

2
10 MM  TOK ompedenseTcs YMHOXEHHEM JIOMyCTHMOTIO IJIWTEIBHOTO TOKAa Ha KO3(D(HUIMEHT

0875/,T,, T,
, TIe - BBIP@)KEHHAs! B OTHOCHUTEJBHBIX €IMHHIAX JIMTEIBHOCTh pabodero nepuona
(IpOIOIKUTETBHOCTD BKIIFOUEHUS 110 OTHOILIEHHIO K MIPOAOJIKUTEIBHOCTH LIUKIIA).

1.3.4. Inst KpaTKOBPEMEHHOT'O peXMMa pabOTHI C JUTUTEIILHOCTHIO BKIIOYEHHS He Ooiee 4 MUH U
nepepbIBaMM MKy BKIIOUEHHSIMHU, JOCTaTOYHBIMM I OXJIQXJCHHUS MPOBOJHUKOB A0 TEMIEpPaTyphl
OKpY)KaloIeil cpesbl, HauOOJbIINE JOMYCTUMBIC TOKH CIEAYET ONpPEIEiTh [0 HOpMaM IOBTOPHO -
KpaTkoBpeMeHHOro pexxkuma (cM. 1.3.3). Tlpu AUTenpHOCTH BKITIOYCHHUS Oosiee 4 MUH, a TaKkKe MPHU
nepepbplBax HENOCTATOYHOW [UIUTENFHOCTH MEXAY BKJIIOYEHHSIMH HauOOJbIIME JOIMYCTUMBIE TOKU
CJIE/TyeT ONPEEITh KaK /ISl YCTAaHOBOK C JJIUTENIBHBIM PEXKUMOM pabOTHI.

1.3.5. Ina xaGeneit Hanpspkennem 10 10 kB ¢ OyMakHOH NpONMTaHHOW HM30JIALMEH, HECYIIMX
Harpy3kd MeHbIIe HOMHHAJIBHBIX, MOXET JOMYCKaTbCcid KpaTKOBPEMEHHas Neperpy3ka, yKa3aHHas B
tabm. 1.3.1.

1.3.6. Ha mnepuoj JNUKBHIALNWH IOCICABAPUHHOIO pEXUMA Ui Kabened ¢ MOJIMITHICHOBOU
n3oJsIMen Jomyckaetcs neperpyska g0 10%, a mist kabeneil ¢ moMMBHHUIXJIOPUIHON M30JSIMEH 10
15% HOMUHAJIBHOW Ha BpeMs MaKCMMYMOB Harpy3KH HPOJOJDKHTENBLHOCTHIO HE Oojiee 6 4 B CYTKH B
TE€4eHHe 5 CYT., €CIM Harpy3ka B OCTaJbHbBIE IEPHUOABI BPEMEHH JTHX CYTOK HE IpEBBIIIAaeT
HOMUHAJIbHOM.

Ha nepuon nukBHIanuy IOCIeaBapUitHOrO pekuma i kabenedt HampsbkeHueMm no 10 kB ¢
OyMaKHOU HM30JISIIUEH JOMYCKAIOTCS MEPerpy3kd B TEUCHHE 5 CYT. B Ipejesax, yKa3aHHBIX B TaOI
1.3.2.

Ta6auna 1.3.1. JlonycTuMmasi KpaTKOBpeMeHHAasl eperpyska s KaleJieil HanpsikeHueM /10

10 kB ¢ OymaskHOIl NponMTAHHON U301 1Hel

Koaddunuent npeasapurensHoit | Bun npoknaaku Jornyctumas nmeperpy3ka rno OTHOUICHHIO K
HArpy3KH HOMHHAJILHOM B TEUEHHUE, U

0,5 1,0 3,0

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

B Boznyxe 1,25 1,15 1,10

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

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

B Boznyxe 1,15 1,10 1,05

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

Ta6auua 1.3.2. JlomycTumasi Ha nepuo/l JMKBUAALUM MOCI€ABAPUITHOTO PesKUMA Neperpy3ka
A8 kadeneil HanpskeHueM 10 10 kB ¢ OymaskHoi uzoasiuueit

Koaddunment Bun npoknaaku Jlornyctumast nmeperpy3Ka rno OTHOIICHHIO K
[pe/IBApUTENBHON HATPY3KU HOMHUHAJIGHOH MPU JUIMTENBHOCTH MAKCUMYMa, 4
1 3 6
0,6 B zemie 1,5 1,35 1,25
B Bozmyxe 1,35 1,25 1,25
B tpybax (B 3emie) 1,30 1,20 1,15
0,8 B zemue 1,35 1,25 1,20
B Bozmyxe 1,30 1,25 1,25
B tpy6ax (B 3emie) 1,20 1,15 1,10

st xaOenbHBIX JIMHMH, HAaXOISLIMXCS B 3KCIUTyaTaluu Ooisiee 15 jeT, meperpy3Ku JOIKHBI OBITH
noHmKeHs! Ha 10%.

[eperpyska kabenpHBIX JIMHKH HanpspkeHnneM 20-35 kB He nomyckaercst.

1.3.7. TpeboBaHus K HOPMAJbHBIM Harpy3kaM M MOCJICaBapUHHBIM Meperpy3KaM OTHOCSTCS K
Ka0eJsIM M YCTaHOBJICHHBIM Ha HAX COEIMHUTEIbHBIM M KOHIIEBBIM My(TaM 1 KOHIIEBBIM 3aJIelIKaM.




1.3.8. HyneBble paboune MpOBOAHUKH B YETHIPEXIPOBOAHON cucTeMe Tpex(a3HOTO TOKa JIOJKHBI
MMETh IPOBOIUMOCTE He MeHee 50% mpoBoauMOCTH (asHBIX IPOBOJHUKOB; B HEOOXOJMMBIX CITydasx
OHa JIoJDKHa ObITh yBennueHa 10 100% npoBoxuMocT (a3HBIX TPOBOTHHUKOB.

1.3.9. Ilpu ompeneneHUH OONMYCTUMBIX JUIMTEIBHBIX TOKOB IJIsl KaOejed, HEeH30JMPOBAaHHBIX U
M30JIMPOBAHHBIX MIPOBOAOB M IIMH, a TAKXe JUIS )KECTKHX U TMOKHUX TOKONPOBOIOB, IPOJIOKEHHBIX B
cpene, Temmeparypa KOTOPOW CYyIIECTBEHHO OTiIuYaeTcs oT mpuBeaeHHoi B 1.3.12-1.3.15 u 1.3.22,
CJIe/TyeT MIPUMEHSTH K03 ULMECHTHI, NpUBeIeHHbIE B Ta0. 1.3.3.

Ta6auna 1.3.3. llonpaBouHbie K03 PUIMEHTHI HA TOKH 1J11 Kadeeil, HeM30JIMPOBAHHBIX U
H30JMPOBAHHBIX NIPOBO/IOB U IIHUH B 3aBHCHMOCTH OT TeMIIePaTyphl 3¢MJIH H BO31yXa

VYcnoBHast HopmupoBanHas IMonpaBo4Hbie KO3()(UIMEHTHI Ha TOKH IIPU PacYeTHON Temmeparype cpespl, °C
TeMIepaTypa cpeasl, | remnepatypa ki, °C | -5 u 0 +5 | +10 | +15 | +20 | +25 | +30 | +35 | +40 | +45 | +50
°C HIDKE
15 80 1,14 11,11 | 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 70 129 (124(120|115|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 132127122117 | 112 (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 1,36 (1,31 |125|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 1411135(129|123|115(1,081,00|091(0,82(0,71(0,58|0,41
15 50 1,25 120(1,14 1,07 |1,00(093]084|0,76 (0,66 054|037| -
25 50 148 |1141(134]126)118(1,09|1,00({0,89(0,78/0,63)|045]| -

JIOMMYCTUMBIE JJIMTEJIbHBIE TOKH JJIS1 IPOBOJOB, IIIHYPOB U KABEJIEN C
PE3MHOBOM WJIH IIVIACTMACCOBOM U3OJISILIUENR

1.3.10. HomycTuMBble UIUTEIbHBIE TOKH U1 MPOBOJOB C PE3MHOBOM MM MOJMBHHUIXJIOPUIAHOM
M30JISILUEH, IIHYPOB C PE3UHOBOM M30JIALMEN U Kabeneil ¢ pe3HHOBOM WITH IJIaCTMACCOBOW M30JISILUEH
B CBHMHIIOBOH, NMOJMBUHWIXJIOPHUIHOW U PE3MHOBOH 000J0YKax mpuBeneHsl B tabm. 1.3.4-1.3.11. Ouu
MPUHATHI U TEMIIEPaTyp: KUI +65, okpyskaromero Bo3ayxa +25 u zemuu + 15°C.

[lpu ompeneneHUH KOJMYECTBA MPOBOJOB, IPOKIAABIBAEMBIX B OIHOM TpyOe (WMnm kWi
MHOTOKHJIBHOTO ~TPOBOJIHHMKA), HYJIEBOW pabouyunii TPOBOJHHMK YETHIPEXIPOBOJHOW CHCTEMBI
Tpex(a3HOro TOKa, a TaKXKe 3a3eMJLIONIME M HyJEBbIC 3alllMTHBIC IPOBOJAHUKK B pacyeT He
NPUHAMAIOTCSL.

Hannsle, cogepxamuecs B Tabn. 1.3.4 u 1.3.5, cneayeT nmpuUMeHSTh HE3aBUCUMO OT KOJHMYECTBA
Tpy0 U MecTa UX MPOKIAIKH (B BO3LyXe, HEPEKPHITHAX, GYHAAMEHTAX).

Jonyctumble JUIMTENbHBIE TOKU JJIsl TIPOBOJIOB UM KaOesel, IPOJIOKEHHBIX B KOpO0ax, a Takxke B
JIOTKaX ITy4KaMH, JOJDKHBI MPUHUMATECS: IS MPOBOAOB - 1o Tabm. 1.3.4 u 1.3.5 kak i1 npoBOJOB,
MPOJIOKEHHBIX B TpyOax, s kabeneir - mo tabm. 1.3.6-1.3.8 kak st kabejeid, TPOJIOKEHHBIX B
Bo3nyxe. [Ipu KosyecTBe OJTHOBPEMEHHO HArpy»KEHHBIX MPOBOJIOB 0o0Jiee YeThIpeX, MPOJIOKEHHBIX B
Tpybax, Kopobax, a Takke B JOTKax IyYKaMH, TOKH Uil IPOBOJOB JIOJDKHBI IPHHUMATHCS IO Ta0JI.
1.3.4 u 1.3.5 kak [uIs IPOBOAOB, MPOJIOKEHHBIX OTKPBITO (B BO3IyXE), C BBEIECHHEM CHIDKAIOIINX
ko3 dunuenton 0,68 mis 5 u 6; 0,63 wis 7-9 u 0,6 s 10-12 mPOBOTHHUKOB.

J11si MpOBOZIOB BTOPUYHBIX LieTiel CHIKarolne KodGOUIMeHT He BBOAATCSL.

Ta6auna 1.3.4. JlonycTuMblii JJMTeJbHbIA TOK AJs1 IPOBOJ0B M LIHYPOB C Pe3UHOBOM U
NMOJTUBUHHIXJIOPUIAHOM H30J1siIMeilf ¢ MeAHBIMU KUJIAMHU

Ceuenue Tok, A, U1 TPOBOAOB, NPOJIOKEHHBIX
TOKOIPOBOJALIEH | OTKPBITO B OJTHOH TpyOe
JKHJIBL, MM? JIBYX OJTHO- | TPEX OJIHO- | YETHIPEX OJIHO- | OJHOTrO JIByX- |OJHOTO TpeX-
JKUIBHBIX | JKHJIBHBIX JKHIIBHBIX SKHIJIBHOTO JKHJIBHOTO

0,5 11 - - - - -

0,75 15 - - - - -
1 17 16 15 14 15 14

1,2 20 18 16 15 16 14,5

15 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
50 215 185 170 150 160 135
70 270 225 210 185 195 175
95 330 275 255 225 245 215

120 385 315 290 260 295 250

150 440 360 330 - - -

185 510 - - - - -

240 605 - - - - -

300 695 - - - - -

400 830 - - - - -

Taoauna 1.3.5. JlonycTHMBII AJTUTENbHBINA TOK AJS IPOBOJOB ¢ Pe3NHOBOM U
NMOJTUBUHHIXJIOPUIHOMH H30JIsILMei ¢ ATIOMHMHUEBBIMH KHJIaMH

Ceuenue Tok, A, 111 IPOBOJIOB, MPOJIOKEHHBIX
TOKOIIPOBOJAIIEH | OTKPBITO B OJJHOH TpyOe
JKHITBI, MM’ JIByX OJJHO-|TPEX OJHO-| YETBIPEX OJIHO- [OJHOrOJBYX-|OAHOIO TPEX-
JKWIBHBIX | JKHIIbHBIX JKWIBHBIX JKWJIBHOIO | JKHJIBHOIO
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 - - - - -

Taoauna 1.3.6. JlonycTHMBIIi AJTUTEeNbHBINH TOK A NPOBOAOB ¢ MeIHBIMH KHJIAMH C
Pe3MHOBOI H30/1ANUEeH B METATJIHYECKHX 3aIIUTHLIX 000/1049Kax 1 KabeJieil ¢ MeAHBIMH KHJIaMHU
€ Pe3MHOBOMH M30/111Melil B CBHHIIOBOM, NOJMBHHUIXJIOPH/IHOI, HAIPUTOBOM MM Pe3UHOBOM
000/104Ke, OPOHHPOBAHHBIX U HEOPOHMPOBAHHBIX

Ceuenne Tox *, A, u11 IpoBOAOB U Kabenei
TOKOHpOBO}lS{IHeﬁ OHOXHUIIBHBIX I JABYXOKHUJIbHBIX I TpeX)KI/IJ'lBHBIX
JKUJIBI, MM2 l'IpI/I IIPOKJIAIKE

B BO3yXe | B Bo3xmyxe [ B 3emuie | B Bo3ayxe | B 3emiie
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 - - - -

* Toku OTHOCSATCS K npoBoJiaM U KabeJsM Kak ¢ HyJ'IeBOﬁ H{HHOﬁ, Tak u 0e3 Hee.

Ta6auna 1.3.7. JlonmycTuMBIii JJUTeNbHbI TOK /51 KadeJeii ¢ aJIOMUHUEBBIMU KUJIAMU €
Pe3MHOBO WM NJIACTMACCOBOM U30JIsIlMell B CBUHLOBOM, NOJIMBUHWIXJIOPUAHON U Pe3UHOBOM
000,104KaX, OPOHMPOBAHHBIX U HEOPOHMPOBAHHBIX

Ceuenue Toxk, A, 11 xabeiei
TOKOIIPOBOJIAIICH | OTHOXIIIHHBIX | JBYXKIITBHBIX | TPEXKIITBHBIX
JKUITBL, MM TIPH TPOKIIAJIKE
B BO3/IyXe B BO3/IyXE | B 3eMJIC | B BO3/IyXE | B 3eMIIe
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 - - - -

IIpumeuanne. JlomycTUMbIe JUTMTENBHBIE TOKU IS YETHIPEXKIIBHBIX KaOelel ¢ TIacTMaccoBOM H30IALUEH
Ha HampspbkeHue 10 1 kB wMoryr BeiOupathes mo Tabm. 1.3.7, Kak I TPEXKWIBHBIX Kabeneil, HO c

koddurenTom 0,92.

Tabdauna 1.3.8. lonmycTUMBI JJUTeNbHBIA TOK A/ NePEHOCHBIX HIJAHTOBBIX JerKUX H
CPeIHUX HIHYPOB, NEPEHOCHBIX LIIAHTOBBIX TSKEJIbIX Kadeeii, IaXTHBIX THOKUX HIAHTOBbIX,
TIPOKEKTOPHBIX KadeJiell 1 MepeHOCHBIX MPOBOIOB € MeIHBIMH JKUJIAMH

Ceuenue TokomnpoBosmeii| Tok *, A, It IIHYPOB, IPOBOJOB U Kaberei
JKHJIBL, MM OJIHOXKMJIbHBIX | JABYX>KMJIBHBIX | TPEXIKUIbHBIX
0,5 - 12 -
0,75 - 16 14
1,0 - 18 16
15 - 23 20
2,5 40 33 28
4 50 43 36
6 65 55 45
10 90 75 60




16
25
35
50
70

120
160
190
235

95
125
150
185
235

80
105
130
160
200

290

* ToKH OTHOCSITCS K ITHypaM, IIPOBOJIaM M KabeJsiM ¢ HyJIeBOH Kol 1 Oe3 Hee

Ta6auna 1.3.9. JlomycTUMBII JJINTENbHbIN TOK /1J151 IEPEHOCHBIX HIJIAHTOBBIX ¢ MEIHBIMM
JKMJIAMU € Pe3MHOBOM H30/sinMei kadesei 115 TopgonpeanpusiTuii

CeueHne TOKOPOBOIAIICH Tok *, A, Ui xabenei HanpsbkeHneM, KB

JKHITBL, MM’ 0,5 3 | 6
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 -

* Toku OTHOCATCS K KaOeJsIM C HYJICBOU JKUJIOH U Ge3 Hee.

Tadauua 1.3.10. JonycTUMBIA ATUTEJBHBIA TOK IS HIJIAHTOBBIX ¢ MEIHBIMM KHJIAMH C
Pe31HOBOI n30Jsiuueill kadesei 1S NepeABUKHBIX JIEKTPOIPUEMHUKOB

Ceucnue Tok *, A, st kabeneri | Cedyenue TokonpoBomsmied | Tok *, A, nist kabeneit
TOKOIPOBOASILIEH HarnpsbKeHueM, kB JKUJIBI, MM° HarnpsbkeHueM, kKB
JKIIBL, MM? 3 6 3 6
16 85 90 70 215 220
25 115 120 95 260 265
35 140 145 120 305 310
50 175 180 150 345 350

* Toku OTHOCATCS K KaOEJsIM C HYJICBOU JKUIIOH U Oe3 Hee.

Tadauua 1.3.11. JonycTumMblii AMUTEJbHBIH TOK U1 HIPOBOAOB ¢ MEAHBIMH KUJIAMH C
Pe3MHOBOI N30asIuel 11 J1eKTpupUIPOBaHHOrO TpaHcnopTa 1,3 u 4 kB

CeucHue Tok, A CeucHue Tok, A CeucHue Tok, A
TOKOIIPOBOISTIICH TOKOTIPOBOISIIEH JKHITBI, TOKOIIPOBOISTICH
JKIJIBI, MM MM JKWJTBI, MM
1 20 16 115 120 390
15 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

Taoéuuna 1.3.12. Camxaromuii ko3¢ @uuueHT 1Jisi IPOBOOB U Kaleei,
NMPOKJIaAbIBaeMbIX B KOpo0ax

Cnoco6 KonnuecTBo npoioskeHHbIX CHwkarommit ko3 duimenHT s npoBoJIoB,
IIPOBOJIOB U Kabenen TTUTAIOIINX
MIPOKJIAJIKK | OJHOXKMIJIBHBIX | MHOTOKHIIBHBIX OT/EJbHBIC TPYIIIBI
JIEKTPOIIPUEMHUKH |  DJIEKTPOIPHEMHHKOB U

¢ ko3 durenrom

OTACJbHBIC IPUEMHUKHU C




HCIIOJIE30BaHUS O k03 urmerToM
0,7 HcIonab30Banus 6onee 0,7
MHOTroCI0HHO - Ho 4 1,0 -
U y9YKaMu

2 5-6 0,85 -
3-9 7-9 0,75 -
10-11 10-11 0,7 -
12-14 12-14 0,65 -
15-18 15-18 0,6 -

OIHOCIIOMHO 2-4 2-4 - 0,67

5 5 - 0,6

1.3.11. lomycTUMBIe JUIMTENBHBIE TOKU JUISL TPOBOAOB, MPOJOKEHHBIX B JIOTKAX, IIPH OAHOPSTHOM
MpoKIajKe (He B My4Kax) claeayeT NPUHUMATh, Kak IS IPOBOJOB, IPOJIOKEHHBIX B BO3IYXE.

Jlonmyctumble ITMTENBHBIE TOKU JUIS IPOBOJOB M KaOelel, MpoKIaablBaeMbIX B KOpoOax, cieayer
MPUHUMATH 10 Ta0u. 1.3.4-1.3.7 kak /U1 ONMHOYHBIX MPOBOJOB M KaOelei, MPOI0KEHHBIX OTKPHITO (B
BO3JlyX€), C IPUMEHEHHNEM CHIKAIOIINX KO(PHUIIEHTOB, yKa3aHHBIX B Ta0m. 1.3.12.

[Tpu BeIOOpE CHIKaOMMX KOI((GHUIMEHTOB KOHTPOJIbHBIE M PE3EPBHBIC MPOBOAA M Kabelnu He
YUUTHIBAIOTCA.

JIOIIYCTUMBIE JJUTEJBHBIE TOKHU JJIS1 KABEJEN C BYMAXKHOM
INPONUTAHHOM U3OJISIIIUEN

1.3.12. [omycTuMble IIMTENBHBIE TOKH U KaOened HampspkeHumeM no 35 kB ¢ mzomsmmed w3
MPOTIUTAaHHOHN KaOenbHOW Oymard B CBHHIIOBOMH, aMIOMUHHEBOH WM MOJMBHHIIXJIOPUIHONW 00O0JIOYKE
MIPUHSATHI B COOTBETCTBUH C JIOIYCTUMBIMHU TEMIIEpaTypaMH KT KaOeei:

HomwuHansHOe HampspkeHue, kB . . . Ho3 6 10 20wm35
Jormyctimast Temriepatypa Kbl kadens, °C ............... +80 +65 +60 +50

1.3.13. Ins xaOereil, MpONOKEHHBIX B 3€MIIE, TOIMMyCTUMBIC [UINTEIBHBIC TOKH MIPUBEICHEI B TA0I.
1.3.13, 1.3.16, 1.3.19-1.3.22. OHu npuHATH U3 pacyeTa MPOKIAIKH B TpaHIIee Ha rmyoune 0,7-1,0 M He
Oomee omnHoro kabens mpu Temmeparype 3emim +15°C w ymenbHOM compoTuBieHHH 3emum 120
cM-K/Br.

Ta6auna 1.3.13. JlonycTuMBbIH AJTUTeIbLHBIA TOK IS Kalesiel ¢ MeJHbIMM KMJIAMH C
OyMasKHOI MPONMUTAHHONH MaC/JIOKaHU(OJILHOI U HecTeKaloleil MaccaMu U30JIsAIUEl B
CBHHLIOBOI 000J104Ke, IPOK/JIAa1bIBAEMbIX B 3eMJIe

CeueHue Toxk, A, niisa kabenei
TOKOTIPOBOJIAIIEH | OAHOXKHIL | JIBYXKHIb- | TPEXKHIBHBIX HaIPsDKeHHEM, KB YEeTBIPEX
JKHUJIBI, MM HeIX 10 1 kB | HeIX 10 1 KB mo 3 6 10 KWIBHBIX 10 1 kB
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 - 490 440 400 450
240 880 - 570 510 460 -
300 1000 - - - - -
400 1220 - - - - -
500 1400 - - - - -
625 1520 - - - - -




800 |

1700

Ta6auna 1.3.14. lonycTUMBbIN ATUTEILHBIA TOK 1151 Kalesieil ¢ MeIHbIMM KMJIAMH C
OyMaKHOM MPONUTAHHOI MacJoKaHU(]OIbHOI 1 HecTeKalolell MaccaMu H30JisilMeii B
CBHUHIIOBOIi 000J104Ke, MPOKJIAIbIBAEMbIX B BOjI€e

Ceuenne Toxk, A, mis xaberneit
TOKOTPOBOIAIIEH TPEXXKHUJIbHBIX HAIIpshKeHHEM, KB YETHIPEXIKMITBHBIX
SKHJIBI, MM o 3 6 10 o 1 kB
16 - 135 120 -
25 210 170 150 195
35 250 205 180 230
50 305 255 220 285
70 375 310 275 350
95 440 375 340 410
120 505 430 395 470
150 565 500 450 -
185 615 545 510 -
240 715 625 585 -

Ta6auna 1.3.15. JonycTuMBbIi AJTUTeIbHBIA TOK IS Kalesiel ¢ MeHBIMU KUJIAMHU C
OyMasKHOI MPONUTAHHONH MAaCJIOKAHU(OJILHOI U HecTeKaloleil MaccaMul U30JIsIIUEl B
CBHUHIIOBOI 000J104Ke, IPOKJIAAbIBAEMbIX B BO31yXe

Ceucnue Tok, A, aus kabeneit
TOKOIIPOBOAAIIEH OJIHO- JIByX- TPEXKWIbHBIX HaNpsDKCHUEM, KB YeThIPEX-
JKHUJIBI, MM2 JKUJIBHBIX 0 | )KWJIBHBIX 10 JKUIBHBIX 10 1 kB
1 xB 1 kB 110 3 10

6 - 55 45 - -

10 95 75 60 55 - 60

16 120 95 80 65 60 80

25 160 130 105 90 85 100
35 200 150 125 110 105 120
50 245 185 155 145 135 145
70 305 225 200 175 165 185
95 360 275 245 215 200 215

120 150 415470 320 375 285 330 | 250 290 240 270 260 300

185 525 - 375 325 305 340
240 610 - 430 375 350 -
300 720 - - - -
400 880 - - - -
500 1020 - - - -
625 1180 - - - -
800 1400 - - - -

Ta6auua 1.3.16. JJonycTuMblii AJTUTEJBHBIH TOK 115 KabeJsieil ¢ aTIOMUHUEBBIMH SKHJIAMU €
OyMasKHOM NPONUTAHHONH MaCJOKAHU(OJIBLHOM M HecTeKaloLeil MaccaMu U30JIsIUel B
CBHHIIOBOIi WJIH aJIIOMUHUEBOIi 000/10YKe, NPOKJIAIBIBAEMBIX B 3eMJIe

CeueHue Tok, A, ais kabenei
TOKOTIPOBOISIICH JKUIIBI, MM? | OHOKHITBHBIX JIBYXOKHIIBHBIX | TPEX’KWIBHBIX | YETHIPEXKHIIBHBIX
no 1 kB no 1 kB HanpsbkeHueM, KB no 1 kB
m03 | 6 10
6 - 60 55 - - -
10 110 80 75 60 - 65
16 135 110 90 | 80 | 75 90
25 180 140 125 | 105 | 90 115
35 220 175 145 | 125 | 115 135




50 275 210 180 | 155 | 140 165
70 340 250 220 | 190 | 165 200
95 400 290 260 | 225 | 205 240
120 460 335 300 | 260 | 240 270
150 520 385 335 | 300 | 275 305
185 580 - 380 | 340 | 310 345
240 675 - 440 | 390 | 355 -
300 770 - - - - -
400 940 - - - - -
500 1080 - - - - -
625 1170 - - - - -
800 1310 - - - - -

Ta6auna 1.3.17. JJonycTUMBbIi ATUTEJBHBIH TOK U151 Ka0eJsiell ¢ aJIIOMUHUEBBIMU KUJIAMU €
OyMaKHOI MPONUTAHHOI MacJoKaHU(]OIbHOI 1 HecTeKalolell MaccaMu H3o0JisinMeii B
CBHHIIOBOIi 000/104Ke, IPOKJIAbIBAEMBIX B BO/¢

Ceuenue Toxk, A, mis kabeiei
TOKOIIPOBOIAIICH TPEXKIWIGHBIX HampshKeHHeM, KB YEeTHIPEXKIITHHBIX
SKHJIBI, MM o 3 6 10 o 1 kB
16 - 105 90 -
25 160 130 115 150
35 190 160 140 175
50 235 195 170 220
70 290 240 210 270
95 340 290 260 315
120 390 330 305 360
150 435 385 345 -
185 475 420 390 -
240 550 480 450 -

Ta6auua 1.3.18. lonycTuMBblii AJMUTEJBHBIH TOK 15 KaleJiell ¢ a1I0MUHHMEeBbIMHU KUJIAMU €
OyMasKHOM MPONUTAHHONH MAaCJOKAHU(OJILHOI U HecTeKaloleil MaccaMul U30JIsAIUEl B
CBHHLOBOI WM AJIOMMHUEBOH 000/104Ke, IPOKJIAAbIBAEMBbIX B BO31yXe

Ceuenne Toxk, A, s xabeneii
TOKOIIPOBOJISINEH | OMHOXKUIIBHBIX | JABYX)KWIBHBIX | TPEXKUIBHBIX HampsDKeHHEM, KB YETBIPEXIKUITBHBIX
JKHJIBI, MM? o 1 kB o 1 kB 1o 3 6 10 o 1 kB
6 - 42 35 - - -
10 75 55 46 42 - 45
16 90 75 60 50 46 60
25 125 100 80 70 65 75
35 155 115 95 85 80 95
50 190 140 120 110 105 110
70 235 175 155 135 130 140
95 275 210 190 165 155 165
120 320 245 220 190 185 200
150 360 290 255 225 210 230
185 405 - 290 250 235 260
240 470 - 330 290 270 -
300 555 - - - - -
400 675 - - - - -
500 785 - - - - -
625 910 - - - - -
800 1080 - - - - -




Taoauna 1.3.19. JlonycTUMBIi AJUTEJbHBIA TOK AJ5 TPEXKUJIbHBIX Kalelel HanpsKeHueM 6
KB ¢ MeIHBIMHU KHJIAMHU ¢ 00eITHEHHONPONUTAHHON H30J1s11Mell B 0011ell CBUHLIOBOI 000.104Ke,
NPOKJIAIbIBaeMbIX B 3eMJI€e H BO3AyXe

CeueHue Toxk, A, nis kabeneit CeueHue Tok, A, ans kabeneit
TOKOTIPOBOISALIEH MIPOJIO’KEHHBIX TOKOTIPOBOISLIEH >KUIIBI, MIPOJIOKEHHBIX
JKIIBL, MM? B 3eMJie | B BO3IyXe MM® B 3eMJIC B BO3JIyXe
16 90 65 70 220 170
25 120 90 95 265 210
35 145 110 120 310 245
50 180 140 150 355 290

Tab6uuna 1.3.20. JlonycTuMBIi JUINTEJbHBIN TOK VISl TPEX:KUJIbHBIX Kaleeil HanpsizkeHUEeM 6
KB ¢ ajloMMHHEBBIMU KUJIAMH ¢ 00eJHEHHONIPONIUTAHHOM U30JIA1lMell B 0011ell CBUHLIOBO
000J104Ke, NIPOKJIAAbIBAEMBIX B 3eMJIe H BO3yXe

Ceuenne Toxk, A, mis xabeiei Ceuenne Toxk, A, mia kabeneit
TOKOTIPOBO/ISIIEH JKHUITBI, MIPOJIOKEHHBIX TOKOTIPOBO/ISIICH MPOJIOKEHHBIX
MM B 3eMIIE B BO3JyXe JKHITBL, MM B 3eMJIC | B BO3Ayxe
16 70 50 70 170 130
25 90 70 95 205 160
35 110 85 120 240 190
50 140 110 150 275 225

Ta6auua 1.3.21. lonycTuMblii AJTUTEJbHBIH TOK 115 KaleJiel ¢ 0TAeJbHO OCBMHIOBAHHBIMU
MeIHBIMU KUJIAMH ¢ OyMaKHO# NponuTaHHOI MacaokaHuGoIbHON U HecTeKkalIeii MaccaMu
H30JIsIIHel, MPOKJIAIBLIBAEMBIX B 3eMJIe, BOJIE, BO3AyXe

Ceuenue Tok, A, U TPEXKWIBHBIX Kabesed HanpsbkeHueM, KB
TOKOTIPOBOISIIEH 20 35
JKHITBL, MM’ IpH NPOKJIAJIKE
B 3eMJIE [ B BoZie | B BO3AyXe [ B 3emie | B BoJe | B BO3LyXe

25 110 120 85 - - -
35 135 145 100 - - -
50 165 180 120 - - -
70 200 225 150 - - -
95 240 275 180 - - -
120 275 315 205 270 290 205
150 315 350 230 310 - 230
185 355 390 265 - - -

Tadnauua 1.3.22. lonycTUMBI AJTUTEJBHBIH TOK 1151 KabeJieil ¢ 0T1e/bHO OCBMHIIOBAHHBIMU
AJTIOMUHUEBBIMM KMJIaMH ¢ 0yMa:KHOIM NPONUTAHHOMH Mac10KaHU(OIbHON U HecTeKkalomei
MaccaMu M30Jisiueil, NIPOKJIaAbLIBaeMbIX B 3eMJle, BOJIE, BO3IyXe

Ceuenue Tok, A, U TPEXKIITHHBIX Kabesel HarpsbkeHneM, KB
TOKOIIPOBOISTIICH 20 35
JKIITBL, MM’ TIPH TPOKJIAJIKE
B 3eMJie | B BOJie | B BO3Jyxe | B 3eMJie | B BoJie | B Bo3ayxe

25 85 90 65 - - -
35 105 110 75 - - -
50 125 140 90 - - -
70 155 175 115 - - -
95 185 210 140 - - -
120 210 245 160 210 225 160
150 240 270 175 240 - 175
185 275 300 205 - - -




Ta6auna 1.3.23. [TonpaBouHblii KO3 PUIMEHT HA TONMYCTUMBIH AJTUTEJBHBIH TOK JJIs
Kabesieil, NPOJI0KEHHBIX B 3eMJI€, B 3aBUCUMOCTHU OT Y/1€JIbHOTO CONMPOTHBJIECHUS 3eMJIN

XapaKTepHUCTUKa 3€MJIIU Y nensHoe [HonpaBounslit
COIIPOTHBIICHHE | KOAPPHUINESHT
cm-K/Bt

Ilecox BmaxxkHoCTBIO Oojiee 9% IE€CYAaHO-TIIMHUCTAs I10YBa 80 1,05
BIIAYKHOCTHIO Ooiee 1%
HopMmanbHple mOYBa HW TECOK BIAXHOCTBIO 7-9%, mecdaHo- 120 1,00
TJIMHUCTAs TI0YBa BIAXKHOCTEIO 12-14%
Tlecox BmaxkHOCTBIO Oonee 4 m MeHee 7%, MECYAHO-TIIMHUCTAS 200 0,87
IMOYBa BIAKHOCTHIO 8-12%
TTecok BraxxnocThio 10 4%, KaMeHHCTast IT0YBa 300 0,75

[Ipu ynenmsHOM CONMpPOTHBICHUH 3eMiH, oTinndatonieMmcs ot 120 cm-K/BT, He06X0aMMO K TOKOBBIM
Harpys3kaM, yKa3aHHbIM B YIIOMSHYTBIX paHee TaOJuIax, NMPUMEHATh MONPaBOYHBIE KOA(QUIMEHTSI,
yka3aHHbIE B Ta0m. 1.3.23.

1.3.14. [Insa xabernelt, IPOJIOKECHHBIX B BOJAE, JOITYCTHMEIC JIUTEIBHBIC TOKH TPUBEICHEI B TaOI.
1.3.14,1.3.17,1.3.21, 1.3.22. OHu npuHATH 3 pacueTa TeMIeparypsl Bogasl +15°C.

1.3.15. JIns xabeneii, MpOJIOKEHHBIX B BO3IyX€, BHYTPH W BHE 3/IaHUM, NPH JIFOOOM KOJIHYECTBE
KaOeneil u Temreparype Bo3ayxa +25°C momycTUMBIE [UMTEIbHBIC TOKW MpHBEACHH B Tabm. 1.3.15,
1.3.18-1.3.22,1.3.24, 1.3.25.

1.3.16. Jomyctumple IUTENbHBIC TOKH JJIS ONWHOYHBIX KaOenel, mpoKiIagplBaeMbIX B TpyOax B
3eMile, JOJDKHBI TPUHUMAThCs Kak JsI TeX Jke KaOened, NPOKIAfbIBAEMBIX B BO3IyXe, IpH
TeMIlepaType, paBHOI TeMIlepaType 3eMIIH.

Tabauua 1.3.24. lonycTuMBbIi AJMTEJbHBIA TOK AJS OAHOXKMIbHBIX Kabesell ¢ MeIHOM
SKHJI0# ¢ OyMaKHOI NMPONMTAHHOI MacIoKkaHU(OJIbHOI 1 HecTeKalolell MaccaMu U30JIsIHell B
CBHUHLIOBOI1 000/104Ke, HeOPOHMPOBAHHBIX, NIPOKJIA/ILIBAEMbIX B BO3/1yXe

CeueHue Tok *, A, s xabesnei HanpsbkeHreM, KB
TOKOTIPOBOASAIICH

JKIIBL, MM2 110 3 20 35
10 85/- - -
16 120/- - -
25 145/- 105/110 -
35 170/- 125/135 -
50 215/- 155/165 -
70 260/- 185/205 -
95 305/- 220/255 -
120 330/- 245/290 240/265
150 360/- 270/330 265/300
185 385/- 290/360 285/335
240 435/- 320/395 315/380
300 460/- 350/425 340/420
400 485/- 370/450 -
500 505/- - -
625 525/- - -
800 550/- - -

* B uncnuTene yka3aHbl TOKH JUIsl KaOenel, paciooKeHHbBIX B OJJHOW IUIOCKOCTH C PAacCTOSHHUEM B CBETy 35-
125 MM, B 3HaMeHaTene - 1 Kabenel, pacroa0KeHHbIX BIUIOTHYIO TPEYTOJIbHUKOM.

1.3.17. Tlpm cMemanHOW TmpoKIajKe Kabelmell OMyCTUMbIE JJINTENbHBIE TOKH JOJDKHBI
MPUHUMATECS JJIS y4acTKa TPAcChl ¢ HAUXYIIIMMH YCIOBUAMH OXJIaXKACHUS, ecH JuIhHa ero 6onee 10
M. PexoMeH ryeTcst IpUMEHSITh B YKa3aHHBIX CIIy4asix KaOelbHbIe BCTABKU OOJIBILIEr0 CEYCHHSI.

1.3.18. ITpu mpokinagke HECKOIBKHAX KaOeselt B 3emute (BKITIoYasi MPOKIIAIKY B TPyOax) AOMYCTHMBIE
JUTUTENbHBIE TOKH JOJDKHBI ObITh YMEHBILIEHBI ITyTEM BBEICHUSI KOO PUIIMEHTOB, NPUBEICHHBIX B Ta0JI.
1.3.26. Ilpu 3TOM HE TOIDKHBI YIUTHIBATHCS pE3EPBHBIEC KaOeTH.



Hpoxnaaxa HECKOJILKMX Ka0elel B 3eMiie ¢ PacCCTOSIHUAMUA MEKAY HUMU MCHEC 100 MM B CBCTY HEC

PCKOMCHAYCTCH.

1.3.19. [Ins Macno- u ra30HaNOIHEHHBIX OJHOXWIBHBIX OPOHUPOBAHHBIX KaOeJeH, a Takke APYTux
Kabeneil HOBBIX KOHCTPYKIMH JIONYCTUMBIE JUIUTENbHBIE TOKHM YCT@HABIMBAIOTCS 3aBOAAMH-

HU3IroTOBUTCIISAMU.

1.3.20. [domycTuMbIC JUIMTENBHBIC TOKH JUIsi KaOenel, MpOKIaJbpIBacMbIX B OJIOKaX, CIEAyeT

OIIPEIETIATH 110 AIMIUPUUECKOI hopMyIie
I =abcl,

rze lg - AOMyCTHUMBIN JIIMTENBHBIA TOK JUIS TPEXKWIBHOTO Kabens HanpspkenneM 10 kB ¢ menHbIMH
WM ATIOMUHHUEBBIMH KHJIAMH, ONpenenseMblii mo tadm. 1.3.27; a- ko3¢ duimenT, BeIOUpaeMbIil 10
Tabm. 1.3.28 B 3aBHCHMOCTH OT CEUCHHs M pACHONOXKeHHs Kabens B Onoke; b- ko3dduumeHt,

BI)IGI/IpaeMHﬁ B 3aBUCUMOCTH OT HAIIPSAKCHUA Kabes:

Ho 3 6 10
1,09 1,05 1,0

HomunansHoe HanpsbkeHue kabens, kKB
Koadppunuent b ........

C - ko3¢ durmenT, BEIGHpPaeMbIil B 3aBHCHMOCTH OT CPEHECYTOUHOM 3aTpy3KH BCETO OJIOKa:

0,85 0,7

/S 1

Cpez[HecyTqua;{ 3arpyska — cp-oyrT

Kosdduupent C 1 1,07 1,16
Taéauna 1.3.25. JJlonycTUMBbIN JTUTEILHBIA TOK JJIS1 OTHOKUIbHBIX Kalesei ¢
AJTIOMUHUEBOI KUJI0H ¢ OyMasKHOH NMPONUTAHHON MACJOKAHM(OJIBLHONH M HecTeKalol el
MaccaMM M30JIsileii B CBUHIIOBOI MJIM aTIOMMHUEBOI 000/104Ke, HEOPOHHPOBAHHBIX,

NMPOKJIAAbIBA€MbIX B BO31YyXe€

CeueHue Tok *, A, s kabeneli HanpsbKeHHEM, KB
TOKOIPOBOASILIEH

KIJIbI, MM 110 3 20 35
10 65/- - -
16 90/- - -
25 110/- 80/85 -
35 130/- 95/105 -
50 165/- 120/130 -
70 200/- 140/160 -
95 235/- 170/195 -
120 255/- 190/225 185/205
150 275/- 210/255 205/230
185 295/- 225/275 220/255
240 335/- 245/305 245/290
300 355/- 270/330 260/330
400 375/- 285/350 -
500 390/- - -
625 405/- - -
800 425/- - -

* B yncnurene ykasaHbl TOKH JUlsl KaOenel, paciooKeHHBIX B OJJHOH IUIOCKOCTH C PAacCTOSHHEM B CBETYy 35-

125 MM, B 3HAMeHaTele - Ui Kabelel, pacroyioKeHHBIX BILIOTHYIO TPEYTOJIbHUKOM.

Taoauna 1.3.26. [TonpaBouHbIii KOY(PPUIMEHT HA KOJTUYECTBO PadoTaOIINX Kadee,
JIesKAIIUX PAOM B 3emiie (B TpyOax uiu 6e3 Tpy0)

Paccrosaune Mexay kabensimu B cBeTy, MM | Koaddurment npu koimdecTBe kadenei
1 2 3 4 5 6
100 1,00(0,90(0,85|0,80|0,78| 0,75
200 1,00(0,92(0,87|0,84]0,82| 0,81
300 1,00(0,93{0,90]0,87]0,86]| 0,85




Tabnauna 1.3.27. JonycTuMblid ATUTEILHBIH TOK 1151 Kadenaeii, KB ¢ MeqHbIMU WiIN
ATIOMHHHEBBIMH KHJIAMH CedeHHeM 95 MM, NMPOKJIAAbIBAEMbIX B 0J10KaX

Tox I, A
2 g st xabenei
E KoH(mrypanun Giokon a . ; ; §
= Z | 22 % 2
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Ta6auua 1.3.28. TlonpaBounblii kKodpduuuent ¢ Ha ceyenne kabens

CeueHure TOKONPOBOAALIEH
JKHITBL, MM’

Koaddunument s Homepa kaHana B OJI0Ke

1

2

| 3

4




25 0,44 0,46 0,47 0,51
35 0,54 0,57 0,57 0,60
50 0,67 0,69 0,69 0,71
70 0,81 0,84 0,84 0,85
95 1,00 1,00 1,00 1,00
120 1,14 1,13 1,13 1,12
150 1,33 1,30 1,29 1,26
185 1,50 1,46 1,45 1,38
240 1,78 1,70 1,68 1,55

Pe3epBHbIe Kabeau IOMYCKAETCs MPOKJIA/BIBATG B HE3aHYMEPOBAHHBIX KaHAIaX OJIOKA, €CITH OHH
paboTatoT, Korna padoure kabenu OTKIFOYCHB.

1.3.21. JlomycTumble AJMTEIbHBIE TOKU s Kabesel, MPOKIabIBAEMBIX B JBYX MapaulelbHBIX
6JI0KaX OJMHAKOBON KOH(UIYypaluH, MOUKHBI YMEHBIIATHCS IyTEM YMHOKEHHsS Ha KOA(Q(UIMEHTSI,
BBIOMPaEMbIC B 3aBUCHUMOCTH OT PACCTOSIHUS MEXIY OJIOKAMH:

PaccrosiHue Mexy OnokaMu, MM 500 1000 1500 2000 2500 3000
Koa¢dduuuenr ......... 0,85 0,89 0,91 0,93 0,95 0,96

JOIIYCTUMBIE JUIMTEJIBHBIE TOKH J1JISA HEM30JIMPOBAHHBIX
IMPOBOJOB U IIINMH

1.3.22. JlomycTuMble AIMTENBHBIE TOKH JUISi HEM3OJIMPOBAHHBIX MPOBOAOB M OKPAIICHHBIX IIHH
npuBeaeHsl B Tabm. 1.3.29-1.3.35. OHu mpHHATH U3 pacyeTa IOIMyCTUMOHN TeMIIepaTyphl UX HarpeBa
+70°C npu Temneparype Bo3ayxa +25°C.

Jnst monbix anmoMUHUEBBIX NpoBoAOB Mapok ITAS00 u ITA600 nomycTHMBINA IIMTENbHBIA TOK
CcJletyeT IPUHAMATB!

Mapka nposoza ......... ITA500 [1a6000
TOoK, A ..o 1340 1680

1.3.23. TIpu pacmoyIoXEHUH MIMH MPSIMOYTOJIBHOTO CEYECHUS IUIAIIMS TOKH, IPUBEICHHBIE B TaOJI.
1.3.33, momkHBI OBITh YMEHBIICHBI Ha 5% U MIWH ¢ MHUPUHOHN moioc 10 60 MM u Ha 8% UIs MIUH C
MIUPHHOM moJoc Oonee 60 MM.

1.3.24. TIpu BeIOOpe MIKH OOJBIIMX CEYCHUH HEOOXOAMMO BBHIOMpATh Hamboliee SKOHOMHUYHBIC TIO
YCIIOBHSAM TIPOIYCKHOW CITOCOOHOCTH KOHCTPYKTHBHBIE PEILICHHs, O0ECIeUMBAIOIINe HauMEHbBIINE
J00aBOYHBIC TIOTEPH OT IOBEPXHOCTHOTO 3(pdekra m rdpdexra OIU30CTH M HAWIYUIIHE YCIOBUS
oxJlakaeHus (YMEHBIICHHE KOJIMYECTBA II0JIOC B TIaKeTe, pAIlMOHAIbHAS KOHCTPYKIHMS IIaKeTa,
NpUMEHEeHNE NPO(MIBHBIX IIHH | T.I1.).

Tadauua 1.3.29. lonycTuMBbIi AJUTEJbHBIA TOK AJ18 HEU30JIMPOBAHHBIX
nposoaos no 'OCT 839-80

Howmunanenoe |  Ceuenne Tok, A, UIs TPOBOIOB MAPOK
ceuenne, | (amommnmii/ | AC, ACKC, ACK, ACKI | M JAuAKIN]| M [ AuAKI
MM cTaib), MM BHE BHYTPH BHE IIOMENIEHNIT | BHyTPH MOMEICHHI
TOMEIIEHUH | TOMEeIeHUI
10 10/1,8 84 53 95 - 60 -
16 16/2,7 111 79 133 105 102 75
25 25/4,2 142 109 183 136 137 106
35 35/6,2 175 135 223 170 173 130
50 50/8 210 165 275 215 219 165
70 70/11 265 210 337 265 268 210
95 95/16 330 260 422 320 341 255
120/19 390 313 485 375 395 300
120 120/27 375 -
150/19 450 365 570 440 465 355
150 150/24 450 365
150/34 450 -
185/24 520 430 650 500 540 410
185 185/29 510 425
185/43 515 -




240/32 605 505 760 590 685 490
240 240/39 610 505

240/56 610 -

300/39 710 600 880 680 740 570
300 300/48 690 585

300/66 680 -
330 330/27 730 - - - - -

400/22 830 713 1050 815 895 690
400 400/51 825 705

400/64 860 -

500/27 960 830 - 980 - 820
500 500/64 945 815
600 600/72 1050 920 - 1100 - 955
700 700/86 1180 1040 - - - -




Taoauna 1.3.30. lonycTuMBbIi JIMTEIbHBI TOK JJIS IIMH KPYIJIOr0 H TPy04aToro ceveHmit

Juamerp, Kpyrible muHb MenHble TpyObI AIIOMHHHEBBIE TPYOBI CranpHble TpyObI
MM Tok *, A Buyrpennuit | Tox, A| Buyrpennuii | Tok, A | YcnoBubiii | Tonmmua | HapyxHsiid IlepemeHHbIN TOK, A
MeHbIE | aIOMHHHEBBIC | M HAapyXXHBIH 1 HapY>KHBIH IPOXOJ, MM | CTEHKH, MM | IuaMeTp, MM | 6e3 pa3pesa | ¢ IPOJOJIBHEIM
JIMaMETPbl, MM JIMAMETPbl, MM paspe3oMm

6 155/155 120/120 12/15 340 13/16 295 8 2,8 13,5 75 -

7 195/195 150/150 14/18 460 17/20 345 10 2,8 17,0 90 -

8 235/235 180/180 16/20 505 18/22 425 15 32 21.3 118 -
10 320/320 245/245 18/22 555 27/30 500 20 3,2 26,8 145 -
12 415/415 320/320 20/24 600 26/30 575 25 4,0 33,5 180 -
14 505/505 390/390 22/26 650 25/30 640 32 4,0 42,3 220 -
15 565/565 435/435 25/30 830 36/40 765 40 4,0 48,0 255 -
16 610/615 475/475 29/34 925 35/40 850 50 4,5 60,0 320 -
18 7201725 560/560 35/40 1100 40/45 935 65 4,5 75,5 390 -
19 780/785 605/610 40/45 1200 45/50 1040 80 4,5 88,5 455 -
20 835/840 650/655 45/50 1330 50/55 1150 100 5,0 114 670 770
21 900/905 695/700 49/55 1580 54/60 1340 125 55 140 800 890
22 955/965 7401745 53/60 1860 64/70 1545 150 55 165 900 1000
25 1140/1165 885/900 62/70 2295 74/80 1770 - - - - -
27 1270/1290 980/1000 72180 2610 72/80 2035 - - - - -
28 1325/1360 | 1025/1050 75185 3070 75/85 2400 - - - - -
30 1450/1490 | 1120/1155 90/95 2460 90/95 1925 - - - - -
35 1770/1865 | 1370/1450 95/100 3060 90/100 2840 - - - - -
38 1960/2100 | 1510/1620 - - - - - - - - -
40 2080/2260 [ 1610/1750 - - - - - - - - -
42 2200/2430 [ 1700/1870 - - - - - - - - -
45 2380/2670 [ 1850/2060 - - - - - - - - -

* B uncnmTene NpUBeACHBI HATPY3KH P IEPEMEHHOM TOKE, B 3HAMEHATENe - PH MOCTOSTHHOM.

Ta6auua 1.3.31. JlonycTumMblii AMUTEJbHBIH TOK JJIS IUH NPSIMOYT0JbHOIO CeYeHHs

Pazmepsi, MenHbIe ITHHBI | ANIOMUHHEBBIC TUHBI CranpHble HIMHBI
MM Tok *, A, pu KOJIMYECTBE MOJIOC HA NOIIOC WK a3y Pa3zmepsr, MM | Tok *, A
1 2 3 4 1 2 3 4
15x3 210 - - - 165 - - - 16x2,5 55/70
20x3 275 - - - 215 - - - 20x2,5 60/90
25x3 340 - - - 265 - - - 25x2,5 75/110
30x4 475 - - - 365/370 - - - 20x3 65/100
40x4 625 -/1090 - - 480 -/855 - - 25x3 80/120
40x5 700/705 -/1250 - - 540/545 -/965 - - 30x3 95/140
50x5 860/870 -/1525 -/1895 - 665/670 -/1180 -/1470 - 40x3 125/190
50x6 955/960 -/1700 -/2145 - 740/745 -/1315 -/1655 - 50x3 155/230
60x6 1125/1145 | 1740/1990 | 2240/2495 - 870/880 | 1350/1555 | 1720/1940 - 60x3 185/280



80x6 | 1480/1510 | 2110/2630 | 2720/3220 - 1150/1170 | 1630/2055 | 2100/2460 - 70x3 215/320

100x6 | 1810/1875 | 2470/3245 | 3170/3940 - 1425/1455 | 1935/2515 | 2500/3040 - 75x3 230/345

60x8 1320/1345 | 2160/2485 | 2790/3020 - 1025/1040 | 1680/1840 | 2180/2330 - 80x3 245/365

80x8 1690/1755 | 2620/3095 | 3370/3850 - 1320/1355 | 2040/2400 | 2620/2975 - 90x3 275/410

100x8 | 2080/2180 | 3060/3810 | 3930/4690 - 1625/1690 | 2390/2945 | 3050/3620 - 100x3 305/460
120x8 | 2400/2600 | 3400/4400 | 4340/5600 - 1900/2040 | 2650/3350 | 3380/4250 - 20x4 70/115
60x10 | 1475/1525 | 2560/2725 | 3300/3530 - 1155/1180 | 2010/2110 | 2650/2720 - 22x4 75/125
80x10 | 1900/1990 | 3100/3510 | 3990/4450 - 1480/1540 | 2410/2735 | 3100/3440 - 25%x4 85/140

100x10 | 2310/2470 | 3610/4325 | 4650/5385 | 5300/6060 | 1820/1910 | 2860/3350 | 3650/4160 | 4150/4400 30x4 100/165

120x10 | 2650/2950 | 4100/5000 | 5200/6250 | 5900/6800 | 2070/2300 | 3200/3900 | 4100/4860 | 4650/5200 40x4 130/220

50x4 165/270

60x4 195/325

70x4 225/375

80x4 260/430

90x4 290/480

100x4 325/535

* B uncnurene TIPUBCACHBI 3HAYCHU IIEPEMEHHOTO TOKA, B 3HAMCHATEJIC - IIOCTOAHHOTO.




Taoauna 1.3.32. lonycTUMBIA AJTUTEIbHBIH TOK IS HEU30JIMPOBAHHBIX OPOH30BBIX U
cTaJ1e0pPOH30BBIX NIPOBOAOB

IIpoBox | Mapka npoBoja | Tox *, A
BponzoBsrit B-50 215
b-70 265
b-95 330
b-120 380
b-150 430
b-185 500
b-240 600
b-300 700
CraneOpoH30BBIN BC-185 515
bC-240 640
bC-300 750
bC-400 890
bC-500 980

* Toku naHbl JUIs1 OPOH3BI C YACIBHBIM CONIPOTUBICHUEM py = 0,03 Om-MM?/M.

Tab6auna 1.3.33. [lonycTuMBIi JUINTEJIbHBIN TOK JJIS1 HEHM30JIMPOBAHHBIX CTAJIBHBIX IPOBOAOB

Mapxka nposoza | Tok, A | Mapka npoBoga | Tok, A
[1CO-3 23 I1C-25 60
I1CO-3,5 26 I1C-35 75
[1CO-4 30 I1C-50 90
[1CO-5 35 I1C-70 125
I1C-95 135

Ta6auua 1.3.34. lonycTuMblii JJMTeJIbHbIA TOK A/ YeThIPeXNO0JOCHbIX IIHH €
pacnoJjioKeHueM MoJ10C HO cTopoHaM KkBajpara (''moJblii naker')

Pasmepsl, MM [Nonepeunoe ceuenue Tok, A, Ha makeT LUH

h | b | h | H | uerbipexnonocHoil mmHeL, MM MEJTHBIX AIIOMHHHUEBBIX
80 | 8 | 140 | 157 2560 5750 4550
80 | 10 | 144 | 160 3200 6400 5100
100| 8 | 160 | 185 3200 7000 5550
100| 10 | 164 | 188 4000 7700 6200
12010 | 184 | 216 4800 9050 7300




Ta6auna 1.3.35. JlonycTUMBIA AJTUTEILHBIH TOK U1 IIHH KOPOOYATOr0 ceueHus!
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o R
Pazmeprl, Mm [TonepeuHoe ceuenue Tok, A, Ha ABE IIMHBI
a b c r OJIHOM IIMHBI, MM? MeEIHbIC aJIOMIHHUEBBIC
75 | 35 4 6 520 2730 -

75| 3 | 55| 6 695 3250 2670
100| 45 | 45 | 8 775 3620 2820
100 | 45 6 8 1010 4300 3500
125 55 | 6,5 | 10 1370 5500 4640
150 | 65 7 10 1785 7000 5650
175] 80 8 12 2440 8550 6430
200 90 10 | 14 3435 9900 7550
200 90 12 | 16 4040 10500 8830
225|105 (125 | 16 4880 12500 10300
250 115 (125 | 16 5450 - 10800

BBIBOP CEYEHUS ITIPOBOTHUKOB 110 SdKOHOMHWYECKOM IJIOTHOCTH TOKA

1.3.25. CeyeHnsi mpOBOJHHUKOB IOJDKHBI OBITH TPOBEPEHBI IO 3KOHOMUYECKOH IIOTHOCTH TOKA.

2
DKOHOMHYICCKHI uenecoo6pa3Hoe CCUCHUC S , MM, OIIPCACIIACTCA U3 COOTHOLICHUA

I
J

2K
’

rae | - pacuernbii TOk B yac MaKcHMyMa SHEprocHCTeMsI, A; "X - HOPMHDPOBAHHOE 3HAUCHHE

9KOHOMMYECKOH IUIOTHOCTH TOKA, A/MM2 , IS 3aJaHHBIX YCIIOBHH paOOoTHI, BRIOMpaeMoe 1O Talll.
1.3.36.

CedeHne, TONYy4eHHOE B pe3ylbTaTe YKa3aHHOTO pacdera, OKpYILIsieTcs 10 OimKanmiero
CTaHJAPTHOTO CEYeHUS. PacueTHBI TOK NpUHUMAaeTCA I HOPMAJbHOTO PEXUMa pPadoOTHI, T. €.
YBEITMUYCHIE TOKA B TIOCIICaBAPUITHBIX M PEMOHTHBIX PEKAMaX CETH HE YIUTHIBACTCS.

1.3.26. Be1bop cedeHMid MPOBOMOB JMHUAU JIIEKTPOIIEPENayd MOCTOSHHOTO M IIEPEMEHHOTO TOKa
HanpspkeHueM 330 kB # BbIIIe, a Takke JTMHANA MEKCHCTEMHBIX CBSI3€H M MOIIHBIX KECTKUX U THOKHAX
TOKOIIPOBOJIOB, paOOTAONINX C OOJBIITUM YHCIOM YacOB HMCIIONB30BAHUS MaKCUMyMa, TPOU3BOIHUTCS
Ha OCHOBE TEXHHKO-9KOHOMHYECKHX PacueTOB.

1.3.27. VYBennveHue KOJHMYECTBA JIMHUA WIA Iemeld CBepX HEOOXOAUMOrO IO YCIOBHAM
HAJIC)KHOCTH DJJCKTPOCHAOKCHUS B MENSIX YAOBICTBOPCHHS SKOHOMHYECKOW IUTOTHOCTH TOKa
MPOM3BOJIUTCS Ha OCHOBE TEXHHUKO-IKOHOMHUYECKOTO pacdera. IIpu 3ToM BO m30ekaHHE YBEIMICHUS
KOJIMYECTBO JIMHUN WM LENel MOIMyCKaeTCcs NBYKPATHOE NPEBBINICHHE HOPMHPOBAHHBIX 3HAYCHHH,
MpUBEACHHBIX B Ta0m. 1.3.36.

Taoauna 1.3.36. DxoHoMHuYecKasi IJIOTHOCTH TOKa

IIpoBogHMKH DKOHOMHUYECKAs IJIOTHOCTh TOKA, A/MMZ, npu
YHUCIIEe 9aCOB UCTIOIh30BaHMSI MAKCUMYyMa Harpy3Ku
B IOJT
6omnee 1000 | 6oee 3000 6omee 5000
10 3000 10 5000
HewnzonupoBaHHbIe MPOBOJIA U IUHBI:
MEIHBIE 2,5 2,1 1,8




AJTFTOMUHHEBBIE 1,3 11 1,0
Kabenn ¢ OymaxHOW M NpoOBOJA C PE3UHOBOH U
MOJTMBHHUIIXJIOPUTHON M30JISAIUCH C )KUIaMU:
MEIHEIMU 3,0 25 2,0
aIIFOMHUHHEBEIMH 1,6 1,4 1,2
Kabemu ¢ pe3nHOBOM H  IUIACTMACCOBOM
M30JISIIHMEH C JKUJTaMH:

MEIHBIMU 3,5 3,1 2,7
ATFOMUHHEBBIMHA 1,9 1,7 1,6

B TEXHUKO-5KOHOMHUYECKHX pacdeTax ClelyeT YYUTHIBATh BCE BIIOKCHUS B JONOJHUTEIBHYIO
JIMHUIO, BKIIIOYasi 000OpYZOBaHUE M KaMephl paclpeienTeNbHbIX YCTPOHCTB Ha 000MX KOHIAaX JIMHHH.
Crenyer Takke IIPOBEPSTH 1eTIeCO00Pa3HOCTh MOBBILICHHS HAIPSHKEHHS JINHNH.

JlaHHBIMH yKa3aHUSIMU CIIEAYET PYKOBOJCTBOBATHCS TAKXKE IPU 3aMEHE CYIIECTBYIOLIMX IIPOBOJIOB
NpOBOJIaMH OOJBIIETO CEYECHUs WIM TPH IPOKJIAJKEe MOMOJHHUTEIBHBIX JIMHUH Uil oOecredeHus
9KOHOMHUYECKOH IJIOTHOCTH TOKa IPH POCTE HArpy3KH. B 3THX cilydasx JOJDKHA YYUTBIBATBCS TaKKe
TMOJTHAsi CTOMMOCTB BCeX paboT MO JEMOHTaXy M MOHTaXy 00OpY/IOBaHUs JIMHUH, BKIIOYas CTOUMOCTh
annapaToB U MaTepHajoB.

1.3.28. IIpoBepke 1Mo IKOHOMUYECKON TNIOTHOCTH TOKA HE TOJIeXkaT:

CETH NPOMBIIUICHHBIX NPEANPUATHII U COOpY)XeHHH HampsbkeHueM 10 | kB mpu uumcne yacoB
UCIIOJIb30BaHMsI MaKCHMyMa Harpys3ku npeanpustuii 1o 4000-5000;

OTBCTBJICHUA K OTACJIbHBIM J3JICKTPONPHUECMHUKAM HAIMPSXKECHUEM 10 1 KB, a TAKXXE€ OCBCTUTCIIbHBIC
CETH NMPOMBIIUICHHBIX NPEANPHUITHH, )KUIBIX ¥ OOIIECTBEHHBIX 3JJaHUIA;

C60pHI)Ie IIUHBI  JJICKTPOYCTAHOBOK W ONIMHOBKA B MHOPE€ACIaX OTKPBITBIX W  3aKPBITBIX
pacnpeaenuTeNbHbIX YCTPONUCTB BCEX HAIIPSKEHU;

MPOBOJHMKH, HAYIIHME K PE3UCTOPaAM, ITyCKOBBIM peocTaTtam u T. II.;

CETH BPEMEHHBIX COOPYKCHHUH, a TAK)KE YCTPOUCTBA CO CPOKOM CITY)KOBI 3-5 J1eT.

1.3.29. Tlpu none3oBanuu Tadi. 1.3.36 HEOOXOIUMO PYKOBOJCTBOBATHCS CIECAYIOLIMM (CM. TaKXe
1.3.27):

1. Ilpu MakcuMyMe Harpy3kd B HOYHOE BpeMsl 3KOHOMUYECKas MIOTHOCTh TOKA YBEIHUMBAETCS Ha
40%.

2
2. Inst M30JIMPOBAHHBIX IIPOBOJHUKOB CEYEHHEM 16 MM 1 MEHee 3KOHOMHUYECKasl INIOTHOCTh TOKa
yBenuuusaetcs Ha 40%.
3. JIns nuMHMHA OJMHAKOBOTO CEUEHMs C || OTBETBIMIOMMMMCA HArpy3KaMH HSKOHOMHYECKAs

IUIOTHOCTh TOKa B Hadalle JIMHAM MOXET ObITh yBenwdyeHa B Y pas, mpuueM ’ oOmpejensiercs w3
BBIPAYKEHUS

2
. - JL
y 2 2 2
L+ 150+ 100
Lol Lol
rae - Harpy3Kd OTHETBHBIX YYacCTKOB JIHMHUW, - JUIMHBI OTAEIHHBIX

YYaCTKOB JINHUH; L - nonmas ammua munmm.

4. Tlpu BHIGOpE CEUYeHHMii MPOBOJHMKOB I MUTAHMS || ONHOTHIIHBIX, B3aMMOpPE3EPBHUPYEMBIX
AIIEKTPONPUEMHHUKOB (HAIpHMeEp, HACOCOB BOJOCHAOKEHUS, MPeoOpa3oBaTeIbHBIX arperaToB u T. A.),
U3 KOTOpHIX 1 OHOBPEMEHHO HAXOJATCA B paboTe, SKOHOMHYECKas IUIOTHOCTh TOKA MOJKET OBITh

yBeITMYeHA MIPOTHB 3HAYCHUH, MpUBeAeHHBIX B Ta0m. 1.3.36,B " pa3,rme " paBHO:

n
k, ="
m.

1.3.30. Ceuenme mnpoBomoB BJI 35 kB B cenbckoii MECTHOCTH, NHTAIOIMIUX TOHMKAIOIINAE
noxcranimu 35/6 - 10 kB ¢ tpanchopmaTopamMu ¢ perynnpoBaHHEM HaNpsDKEHUS 1O Harpys3KoH,
JIOJDKHO BBIOMPATHCS 10 SKOHOMHUYECKO#! IJIOTHOCTH TOKA. PacueTHyIo Harpy3Ky IpH BbIOOpe cedeHHi
MPOBOJIOB PEKOMEHJIyeTCsl NPHHUMaTh Ha MEpCIeKTHBY B 5 JeT, cuutas oT rojga Beoja BJI B
skcrutyatanuio. s BJI 35 kB, npexHazHadeHHBIX UIS pe3epBHPOBaHUS B ceTsx 35 kB B cenbckoit
MECTHOCTH, JIOJDKHBI IPUMEHSTHCS MHHHMAIbHBIE MO JJIMTENHHO JOMYCTUMOMY TOKY CEYeHHs




NPOBOJIOB, UCXOJs M3 OOECIeUeHMs] MHUTAHUs MOTPEOMTENeH DIIEKTPOIHEPIHU B IIOCICaBAPUHHBIX H
PEMOHTHBIX pEKUMaX.

1.3.31. BpIOOp 3KOHOMHYECKHX CEUCHHWH NPOBOJOB BO3AYIIHBIX M JKWI KaOEIbHBIX JIMHUM,
UMEIOIINX MPOMEXYTOUHbIE OTOOPHI MOIIHOCTH, CIEAYeT MPOM3BOAUTBH JUISl KaKAOTO W3 y4YacTKOB,
UCXOAS W3 COOTBETCTBYIOLIMX pPAacUYETHBIX TOKOB YYacTKoB. IIpm 3TOM Uil COCeIHHMX Y4YacTKOB
JIOIyCKaeTcs NMPUHAMATh OJMHAKOBOE CEYEHHE MPOBOJA, COOTBETCTBYIOIIEE SKOHOMHYECKOMY JUIS
HanboJiee MPOTSHKEHHOTO Y4acTKa, €CIM PasHUIA MEXAY 3HaUCHHSIMH SKOHOMHUYECKOTO CEUEHHS VIS
9THX y4YacTKOB HaxOAWTCS B ITIpejesiax OJHOW CTYNEHHW IO LIKaje CTaHAapTHHIX cedeHui. CedeHus
MPOBOJIOB HA OTBETBJICHHAX JUIMHOM N0 1 KM NPHHUMAIOTCS TakMMH ke, kak Ha BJI, or koropoi
npou3BomUTCS OTBeTBIeHWE. [Ipu Oosblieil [IMHE OTBETBICHHS HKOHOMHYECKOE CEUYEHHE
orpeziesseTcs 0 pacyeTHOM Harpy3Ke 3TOr0 OTBETBIICHHS.

1.3.32. Jlna nuHuil snekrporepenadyn HampsbkeHueM 6-20 kB mpuBenennsie B Tabn. 1.3.36
3HAYEHMs INIOTHOCTH TOKA JJOIYCKAaeTCsl NPUMEHSTH JIMIIb TOT/IA, KOTJa OHU HE BBI3BIBAIOT OTKIOHEHHS
HaINpsHKEHUs Y TIPUEMHUKOB 3JIEKTPOIHEPTUH CBEPX NOIMYCTUMBIX IPEESOB C YYE€TOM MPHUMEHSEMBIX
CPE/CTB PETYJIUPOBAHMS HANPSHKEHHUS M KOMIICHCAIIMU PEaKTHBHOW MOIITHOCTH.

ITPOBEPKA ITPOBOJHHUKOB IO YCJIOBUSAM KOPOHBI 1 PAINOITIOMEX

1.3.33. Ilpu HampspkeHnn 35 KB ¥ BEIIE MPOBOJHUKHU JOJDKHBI OBITH TMPOBEPEHBI IO YCIOBHAM
00pa3oBaHMsd KOPOHBI C YYETOM CPETHErO/0BBIX 3HAYCHUH IUIOTHOCTH M TEMIIEpaTyphl BO3IyXa Ha
BBICOTE PACIONOKEHHS MAHHOM 3JIEKTPOYCTAHOBKHM HaJ YPOBHEM MOps, INPHBEACHHOIO paauyca
MPOBOJIHHKA, a TAKXKe KO3(PHHUIUCHTA HETJIAIKOCTH IPOBOTHUKOB.

IIpn sTOM HambosbIIas HANPSHKEHHOCTh TIOJSI y TOBEPXHOCTH JIIOOOTO M3 IPOBOJHHKOB,
OTIpeZieTIeHHas IIPU CPEAHEM SKCILUTyaTallMOHHOM HAIPSDKCHUH, TOJDKHA OBITh He Oonee 0,9 HavambHON
HaINpsHKEHHOCTH 3JIEKTPUYECKOTO TT0JIST, COOTBETCTBYIOMIEH MOSIBICHHUIO O0IIEH KOPOHBI.

[IpoBepKy cienyeT MpoBOIUTE B COOTBETCTBHH C ACHCTBYIOIINMH PYKOBOSIIIUMH YKa3aHHAMH.

Kpowme Toro, 11t mpoBOAHUKOB HEOOXO0IMMa IIPOBEPKA 110 YCIOBHAM JIOITYCTUMOT'O YPOBHS
pagronomMex oT KOPOHBI.

I'naBa 1.4
BbIBOP JIEKTPUYECKUX AIIITAPATOB U ITPOBOJHUKOB
1O YCJIOBUSIM KOPOTKOI'O 3AMBIKAHUSA

OBJIACTb TIPUMEHEHMUSA

1.4.1. Hacrosimas rnaBa IlpaBun pacmpocTpaHsieTcss Ha BBIOOp M MpuMeHeHue Mo ycioBusM K3
NIEKTPUYECKUX allapaToB U MPOBOJHUKOB B 3JIEKTPOYCTAHOBKAX MEPEMEHHOro Toka yactotoi 50 I'm,
HanpspKeHHeM 10 | Bbime 1 kB.

OBIIUE TPEBOBAHUSA

1.4.2. Tlo pexxumy K3 nomkHBI poBepAThCs (MCKIFOUEHUS cM. B 1.4.3):

1. B anextpoycranoBkax Bbiie 1 kB:

a) 3JIEKTPUYECKHE allapaThl, TOKOMPOBOBI, Kabeln W Apyrue MPOBOJHUKH, a TAKXKE ONOPHbBIE U
Hecylye KOHCTPYKIUH I HUX;

0) BO3IYIIHBIC JMHUHM SJEKTpoliepeqadd Tpu ymaapHomM Toke K3 50 kA wu Oonee s
TPeTyTIPEXICHUSI CXJIECTBIBAHMS IIPOBOJIOB NIPH TMHAMUYECKOM JieiicTBrN TokoB K3.

Kpome Toro, /i nUHUIA C pacIieIIeHHBIMH NMPOBOJAMHM JIOJDKHBI OBITH MPOBEPEHBI PAacCTOSHHS
MEXAy PaclopKaMH paCIICTIEHHBIX INPOBOIOB JUIS TPEAYNPEXKICHNS IOBPEXKICHNUS PaclopoK MU
MPOBOJOB IIPH CXJIECTHIBAHHH.

IIpoBoga BJI, o06opynoBaHHbIe YyCTpoiicTBaMH  OBICTPOJEHCTBYIONIETO  aBTOMATHYECKOTO
MOBTOPHOTO BKJIIOUEHMUS, CJIEAYET MPOBEPATh U Ha TEPMHUUECKYIO CTOHKOCTb.

2. B anextpoycraHoBkax 10 | kB - Tombko pacmnpeaenuTenbHble MUThI, TOKOIPOBOABI U CUIIOBBIE
mkagsl. Tpancdopmarops! Toka no pexxumy K3 He mposepstrorcst.

Amnmapatsl, KOTOpbIE IPeAHAa3HAuYeHBb! I OTKIIOYEHUs TOKOB K3 uau Moryt mo yciaoBusiM cBoeil
paboTBl BKIIOYATh KOPOTKO3aMKHYTYIO L€Nb, JOJDKHBI, KpPOME TOro, 00JajgaTh CIIOCOOHOCTBIO
MPOU3BOJUTH ITH ONIEPALUH IPU BCEX BO3MOXKHBIX Tokax K3.

Croiikumu mpu Tokax K3 sBndroTCS Te ammapaTbl U MPOBOJHHMKH, KOTOPBIE MPU PACUETHBIX
YCIIOBUSIX BBIIEPKUBAIOT BO3AECHCTBHS 3TUX TOKOB, HE MOJABEPrasCh dJIEKTPUUECKUM, MEXaHUUECKUM U



MHBIM DPa3pylICHUsIM WM AedopManusiM, TPENsATCTBYIOIIMM WX JajbHEHIIed HOpMaJbHOU
SKCIUTyaTalHH.

1.4.3. Tlo pexxumy K3 npu Hanpspkenuu Boitie 1 kB He nposepstroTes:

1. AnmapaTbl ¥ TPOBOJHMKH, 3allMIICHHBIE IUIABKUMHU IPEAOXPAHUTENSIMH C BCTaBKaMHU Ha
HOMUHAIBHBIN TOK 10 60 A, - 10 31eKTPOAMHAMHUYECKON CTOMKOCTH.

2. AmnmapaTbl M IPOBOJHMKHM, 3aIlMIIECHHBbIC MJIABKUMH IPEAOXPAHUTENSIMH HE3aBUCHUMO OT HX
HOMUHAJILHOTO TOKA U THIA, - 10 TEPMUUECKON CTOMKOCTH.

Lenb cunraeTcs 3alIMINEHHON IUIABKUM IPEIOXPAHUTENEM, €CIH €r0 OTKIIoYaromas crnocoOHOCTh
BbIOpaHa B COOTBETCTBUM C TpeOOBaHMSAMU HacTosmux IIpaBui M OH CrOCOOCH OTKIIIOYUTH
HavVMEHbIINNM BO3MOKHBIN aBapUIHBIN TOK B JTAHHOU LIEIH.

3. IIpoBOAHHUKHM B LEMSIX K HHIUBUIYAIBHBIM JJICKTPOIPUEMHUKAM, B TOM YHCIE€ K LIEXOBBIM
TpaHchopMmaTropam o0IIel MOMHOCTEI 10 2,5 MB-A u ¢ BeicmiuM HanpspbkeHuem 1o 20 kB, ecmu
COOJTIO/IEHBI OJTHOBPEMEHHO CJIEIYIOIIHE YCIOBUS:

a) B DJICKTPUYECKOM WM TEXHOJOTMYECKOH YacTH MpeaycMoTpeHa HeoOXoIumasi CTeleHb
pe3epBUPOBaHMS, BBHIIIOJHEHHOIO TaK, YTO OTKIIOYEHUE YKAa3aHHBIX 3JIEKTPONPUEMHHUKOB HE BHI3BIBAET
paccTpoicTBa TEXHOIOTHYECKOT0 MpoLecca;

0) nmoBpesxaeHue NpoBogHKKa py K3 He MOKeT BBI3BAaTh B3pBIBA WM T10Kapa;

B) BO3MO)KHA 3aMEHA NIPOBOAHUKA 0€3 3HAUUTENbHBIX 3aTPyIHEHUH.

4. IlpoBOMHMKM K WHAMBUAYaJIbHBIM 3JIEKTPOIPHEMHHKAM, yKa3aHHBIM B M. 3, a TaKke K
OTJCNBHBIM HEOOJBIIUM PpACIPEACIUTENPHBIM IIYHKTaM, €CIM TaKdHe JJIEKTPOINPUEMHHMKH U
pacrnpeenuTeNbHbIe MyHKTHI SBIAIOTCS HEOTBETCTBEHHBIMH I10 CBOEMY HA3HAUEHHIO M €CIH I HUX
BBITIOJIHEHO XOTsI ObI TOJIBKO YCIIOBHUE, IIPUBEACHHOE B 1I. 3, 0.

5. Tpancdopmaropsl Toka B ensx ao 20 kB, nuraronmx TpanchopMaTopbl WIH peaKTHPOBaHHbBIE
JIMHWH, B CIIy4asiX, Korjaa BeIOOp TpaHC(HOpPMaTOpOB TOKa 1o yciaoBusaM K3 TpeOyeT Takoro 3aBbIICHHS
k03¢ GULMEHTOB TpaHchopMaluK, MPH KOTOPOM HE MOXKET OBbITh oOecredeH HeoOXOIMMBIH Kiacce
TOYHOCTH NPUCOEINHEHHBIX H3MEPUTEIBHBIX IPUOOPOB (HAIIPUMEP, PACUETHBIX CUCTUUKOB); IIPHU ITOM
Ha CTOpPOHE BBICILETO HANpsDKEHMS B LIEISIX CHIIOBBIX TpaHc(opMaTropoB pekoMeHayercs u30erathb
MpUMEHEHUsT TpaHcHOpMATOpPOB TOKa, HE CTOMKHMX K TOKy K3, a mpuOOphl yueTa peKOMEHIyeTCs
MPUCOETUHATH K TpaHC(OPMATOpaM TOKa Ha CTOPOHE HU3ILETO HAIPSKEHHS.

6. I[Tpoona BJI (cm. takke 1.4.2, 1. 1, 6).

7. Anmapathl U LIMHBI Leneil TpaHCOPMATOPOB HANPSHKEHHS IIPU PACIIONIOKEHUH MX B OTICIBHON
Kamepe WM 3a J100aBOYHBIM PE3UCTOPOM, BCTPOCHHBIM B IIPEIOXPAHUTENb WM YCTaHOBJICHHBIM
OTJIENIBHO.

1.4.4. Tlpu BbIOOpPE pacueTHOW CXeMbl ISl ompeseneHus TOkoB K3 crmemyer ucxomuTh u3
MPeIyCMaTPUBAEMBIX JJISI JAHHON AJIEKTPOYCTAHOBKH YCIOBHUH JUTUTENBFHON €€ paOOoTHl U HE CUUTATHCS
C KpaTKOBPEMEHHHIMHM BHIOMU3MEHEHHSMH CXEMbl 3TOW JJIEKTPOYCTAaHOBKH, KOTOpbIE HE
MPEIYCMOTPEHBl IS JIUTEIbHOM JKCIUTyaTaluu (HampuMep, NpU NEepeKIIodeHusX). PeMOHTHbIE U
MocJIeaBapuiHbIe PEXUMBI PabOTHI AMEKTPOYCTAHOBKM K KPATKOBPEMEHHBIM H3MEHEHHUSIM CXEMBI HE
OTHOCSTCSI.

PacyeTHast cxema JOJDKHA YYMTBHIBATH NEPCIEKTHBY PA3BUTHS BHEIIHUX CETEH M TeHEPHPYIOIINX
HCTOYHHUKOB, C KOTOPBIMH 3JIEKTPHUECKH CBSI3BIBACTCS paccMaTpHBaeMasi yCTaHOBKA, HE MEHEe YeM Ha
5 JeT OT 3aIIaHUPOBAHHOTO CPOKA BBOJIA €€ B IKCIUTYaTALHIO.

ITpu 3ToM momycTiMo BecTH pacueT TokoB K3 mpubmmxeHHO U1 HagaasHOro MoMeHTa K3.

1.4.5. B xauectBe pacuerHoro Buzaa K3 cnemgyer npuHIMAaTh:

1. Hna ompeneneHus SIEKTPOAWHAMUYECKON CTOWKOCTH ammapaTroB M OJKECTKHUX IIHH C
OTHOCSIIIIMMUCS K HUM TOJICPXKUBAIOIMHU M ONIOPHBIMU KOHCTPYKLHUSIMU - Tpexdaznoe K3.

2. Jlns onpeneneHus TEPMUUYECKO CTOMKOCTH anmapaToB M IPOBOJHUKOB - TpexdasHoe K3; Ha
TeHEePaTOPHOM HAIPSDKEHWU 3JIEKTPOCTAHLMI - Tpexda3zHoe Wi IByX(}a3Hoe B 3aBUCHUMOCTH OT TOTO,
KaKo€ U3 HUX IMPUBOJUT K OOJIBIIIEMY HarpeBy.

3. Jlna BeIOOpa ammapaTtoB MO KOMMYTAIIMOHHOW CIIOCOOHOCTH - TIO OOJIBIIEMY W3 3HAYEHHH,
MOJTy4aeMBbIX JIJIsl cliydaeB TpexdaszHoro u ogHodaznoro K3 Ha 3emimo (B ceTsaX ¢ OOJBIIMMU TOKaAMH
3aMBIKaHUS Ha 3€MJII0); €CIM BBIKIIOYATENh XapakTepH3yeTcs ABYMS 3HAUEHUSAMH KOMMYTAIIHOHHOMN
CIOCOOHOCTH - Tpex(a3HOH 1 0THOPA3HON - COOTBETCTBEHHO TI0 000UM 3HAYCHUSIM.

1.4.6. Pacuernsnii Tok K3 ciemyer onpenensaTs, NCXOAd U3 yCIOBUS HMOBPEKACHUS B TaKOH TOUKe
paccmatpuBaemoi ernw, npu K3 B KOTOpO# ammapaTel W NPOBOAHMKM ATOM IIETIH HAXOIATCS B
HanOoJee TSHKETBIX yelaoBusax (uckimodenus cM. B 1.4.7 u 1.4.17, m. 3). Co ciny4asMu 0JHOBPEMEHHOTO
3aMBIKaHHS Ha 3eMJIIO Pa3IMYHBIX (a3 B IBYX Pa3HBIX TOYKAX CXEMBI JIOIyCTUMO HE CIUTATHCA.

1.4.7. Ha peakTupOBaHHBIX JMHHUIX B 3aKPBITHIX PACIIPEICIUTEIBHBIX YCTPOUCTBAX NMPOBOIHUKH U
amnmapartbl, pPAcIoJIOKEHHBIE JO0 peakTopa M OTICJCHHbIE OT MHUTAIOMMX COOpHBIX IMH (Ha



OTBETBJICHUSX OT JIMHUH - OT 3JIEMEHTOB OCHOBHOM LI€NH) pa3AesIOIUMHY M0JIKAMU, IEPEKPHITUAMU U
T. I, HabupatoTca mo Toky K3 3a peakropom, ecnu HOCHeIHHMH pacrojioKEeH B TOM XK€ 3JaHUHM U
COEJIIHEHHE BBINOJIHEHO IIMHAMHU.

[lIiHHBIE OTBETBJIEHHS OT COOPHBIX LIMH IO Pa3JelSIONMX IOJIOK M NPOXOJHBIE H30JSATOPHI B
MOCJIETHUX JIOJDKHBI OBITH BBIOpaHbl exos n3 K3 no peakropa.

1.4.8. Ilpu pacuere TepMUUECKOil CTOIMKOCTH B Ka4eCTBE PACYETHOI'O BPEMEHU ClIeAyeT NPUHUMATh
CYMMY BpPEMEH, NOIy4aeMyl0 OT CIO0XEHHUS BPeMEHH JeHCTBUSA OCHOBHOM 3aIlUTHI (C y4eTOM JAeHCTBUSL
AIIB), ycraHoBieHHO# y Omkaiiiero k Mecty K3 BbIKirouaresns, ¥ MOJHOTO BPEMEHU OTKIIIOYEHHMS
3TOTO BBIKIIIOYATEs (BKJIIOYasi BpeMsl TOPEHUS IyTH).

IIpy Hanmuuuu 30HBI HEYYBCTBUTEIBHOCTH y OCHOBHOM 3allUThl (IO TOKYy, HalpsDKEHHIO,
CONPOTHUBJICHHUIO U T. I1.) TEPMHUYECKYIO CTOHKOCTH HEOOXOANMO JIOTIOIHUTEIBHO MPOBEPSITH, UCXOS U3
BPEMEHU JAEHCTBUA 3alllUThl, pearupymoouel Ha MOBPEXJEHHWE B ITOH 30HE, IUTIOC IIOJHOE BpEMs
OTKJIIOYEHUs BBIKIIOYaTensd. IIpu 3ToM B KadecTBe pacdyeTHoro Toka K3 cienyer mpuHHMAaTh TO
3HAYEHUE €T0, KOTOPOE COOTBETCTBYET 3TOMY MECTY MOBPEXKICHHUS.

AnmnapaTypa ¥ TOKOIIPOBO/IbI, IPUMEHSIEMBIE B LIEISIX TeHepaTopoB MouiHocTeio 60 MBT u Gonee, a
TaKKe B LEISIX OJOKOB TeHeparop - TpaHc(opMaTop TaKoW jk€ MOIIHOCTH, JOJDKHBI MPOBEPATHCS MO
TePMUYECKOI CTOMKOCTH, UCXOAS U3 BpeMEHH IMpoxoxaeHus Toka K3 4 c.

OINPEJAEJIEHUE TOKOB KOPOTKOI'O 3AMBIKAHUS
JJIA BBIBOPA AIIITAPATOB U TPOBOJHUKOB

1.4.9. B snexrpoycraHoBkax 10 1 kB u Beime npu onpenenennn TokoB K3 mis Ber6opa ammapaToB
W TIPOBOIHUKOB M OIpEICICHUS BO3ACHCTBHA HAa HECYIIME KOHCTPYKLIHUH CIEIyeT HCXOIUTh U3
CJIC/TyIOIIETO:

1. Bce WCTOYHWKH, YYacTBYIONINE B NHTAaHWM paccMmarpuBaeMoir Touku K3, paboTtaror
OJTHOBPEMEHHO C HOMHHAJIBHOM Harpy3Koii.

2. Bce CHMHXpOHHBIE MAIIMHBI MMEIOT ABTOMATHUYECKHE DETyJSITOPB HANPSHKEHHS U yCTPOHCTBA
(hopcUpOBKHU BO3OYKIICHHUS.

3. Kopotkoe 3ambIKkaHne HAaCTyIaeT B TaKOH MOMEHT BPeMEHH, IIpu KoTopoM Tok K3 Oyner nmets
HanOoJbIlIce 3HAUCHHE.

4. DNeKTpOABIKYIUE CHIIBI BCEX HCTOYHUKOB IIMTAHMS COBNAJAIOT 110 (hase.

5. PacueTHOoe HampsbKeHHE KaKJOW CTyNeHM MpHHUMaeTcss Ha 5% Bbllle HOMUHAIBHOTO
HAaIpsDKCHUS CeTH.

6. JIo;KHO Y4YWTHIBaThCA BIMSHME Ha TOKM K3 NpHCOEIMHEHHBIX K JaHHON CEeTH CHHXPOHHBIX
KOMIICHCAaTOPOB, CHHXPOHHBIX M AaCHHXPOHHBIX JJIEKTpOJBHrarTelie. BimsHue acHHXPOHHBIX
anekTpoaBuraresneid Ha Toku K3 He yuyuTbIBaeTcs npu MOIIHOCTH 3iekTpoasuratenei 1o 100 kBt B
€/IMHHMIIE, €CJIU HIIEKTPOABUTATEN OTAENeHBI OT MecTa K3 0oHOM cTyneHbio TpaHCchOpMaIyy, a TakxkKe
npu 000K MOIHOCTH, €CIIM OHHM OTAeleHsl oT Mecta K3 aByms mwimm Gonee CTymeHsIMH
TpaHcopmanuu OO €cM TOK OT HUX MOXKET IocTynath K mMecTy K3 Toibko depes Te 3JIEMEHTHI,
yepe3 KOTOpbIe MPOXOAUT OCHOBHOM TOK K3 OT ceTn 1 KOTOpble HMEIOT CYIIECTBEHHOE CONPOTHBIICHHE
(yimHAH, TpaHCHOPMATOPHI | T. 11.).

1.4.10. B osnekrpoycraHoBkax Bellie | kB B kadecTBe pacyeTHBIX CONPOTHUBIIEHUH ClEAyeT
NPUHAMATh WHIYKTHBHBIE CONPOTHBICHHUS JJICKTPHUECKMX MAIIWH, CHJIOBBIX TPaHC()OPMATOpOB U
aBTOTPAHC(OPMATOPOB, PEAKTOPOB, BO3AYNIHBIX M KaOENbHBIX JIMHWI, a TakkKe TOKOIPOBOJIOB.
AXTHBHOE CONPOTHBIICHHE CIIEIyeT YYUTHIBATh TOJBKO Uil BJI ¢ mpoBogaMu Manblx cedeHHd H
CTAJIBHBIMH TIPOBOJIAMH, & TaKKe ISl MPOTSHDKCHHBIX KaOCNBHBIX CETel MallbIX CEYeHHH ¢ OONbIINM
AKTHBHBIM COIIPOTUBIICHHUEM.

1.4.11. B anekrpoycranoBkax a0 1 kB B kauecTBe pacueTHBIX CONPOTUBIIEHUH ClIEAyeT NPUHUMATh
WHIYKTHBHBIC ¥ aKTUBHBIE COIIPOTUBIICHHS BCEX 3JIEMEHTOB LIETIN, BKJIIOYAs! aKTUBHBIE CONPOTHBIICHHS
MepEXOHBIX KOHTAKTOB LeNH. JlomycTuMo npenedpeds CONpPOTUBICHUSIMH OIHOTO BHJa (aKTUBHBIMHU
WJIM MHIYKTUBHBIMH), €CIIM NIPU 3TOM IIOJIHOE CONPOTHBIICHUE LIENH yMEHbIIAaeTcs He Oojiee YyeM Ha
10%.

1.4.12. B ciiy4yae nuTaHus 3JEKTPUYECKUX ceTel 1o 1 kB oT noHmxaromux tpancopmMaTopoB Npu
pacuere TokoB K3 ciieryer HCXOANTH U3 YCIOBHS, YTO MOJBEJEHHOE K TpaHC(HOPMATOpy HallpshHKEHHE
HEU3MEHHO U PAaBHO €70 HOMHHAJIBHOMY HAMpPSKEHUIO.

1.4.13. DneMeHTH! Iienu, 3alUIIEHHON IIaBKUM MPEJOXPAHUTENIEM C TOKOOTPAHWYMBAIOIIUM
JIEWCTBHEM, CIIETyeT MPOBEPSTH Ha 3JIEKTPOJANHAMHYECKYIO CTOMKOCTB 10 HanOOoJIbIIEeMy MIHOBEHHOMY
3Ha4eHuto Toka K3, npomyckaemoro npegoxpaHuTenem.



BbIBOP ITPOBOJJHUKOB 1 N30JIATOPOB, IPOBEPKA HECYIINX
KOHCTPYKIHMMI O YCJOBUSIM IUHAMUYECKOTI' O JIEUCTBUA
TOKOB KOPOTKOI'O 3AMBIKAHUSA

1.4.14. VYcunusa, HeHCTBYIOIIHME HA JKECTKHE IIWHBI M TEpeHalonlecs UMH Ha H30JITOPHl H
MOJICPKUBAIOIINE JKECTKHEC KOHCTPYKIWH, CIENyeT PACCUUTHIBATH 110 HAMOOJBIIEMY MTIHOBCHHOMY

3HAYCHUIO TOKa TpexdasHoro K3 'y C y4eTOM CIBUTa MEXIy TOKaMH B ¢a3zax u 0Oe3 ydera
MEXaHHYECKUX KOJcOaHMi IIMHHOW KOHCTPYKIMH. B oTAenpHBIX ciydasx (Hampumep, IpH
MPEe/IENbHBIX PACUETHBIX MEXaHHMUIECKUX HANPSKECHHUAX) MOTYT OBITh yITEHBI MEXaHHUIECKUE KOIeOaHNs
IIMH U IIAHHBIX KOHCTPYKIUH.

Wmnynbesl cuibl, AEHCTBYIOIIME Ha TMOKHWE NPOBOJHUKH W IOJJNCPKUBAIONINE HX H30JIATOPBI,
BBIBOJIBI I KOHCTPYKIIMH, PACCUUTHIBAIOTCS MO CPEIHEKBAIPATUIECKOMY (32 BPEMsI IIPOXOXKICHUS ) TOKY
IByX(ha3sHOTO 3aMBIKaHHMS MEXIy coceqHMMH (a3amu. IIpm paciienyneHHbIX MPOBOJHHMKAX M TMOKHX
TOKOIIPOBOJIaX B3amMopelcTBre TOKoB K3 B mMpoBogHMKAX OAHOM M TOH ke (ha3bl OmpeneseTcs 1o
JIeHCTBYIONIEMY 3HaUCHHUIO ToKa Tpexgaznoro K3.

I'nbxue TOKONPOBOIBI OIHKHBI IIPOBEPSATHCS HA CXIIECTHIBAHHUE.

1.4.15. HaiineHnsle pacdeToM B COOTBETCTBHH C 1.4.14 MexaHWYeCKHe YCHITH, Iepeaaroniecs Ipu
K3 ’kecTkmMHM HIMHAMH Ha ONOpPHBIE M TPOXOJHBIE M3OJSATOPHI, JOJDKHBI COCTaBUTH B Cllydae
NPUMEHEHUSI OJMHOYHBIX HM30JIITOpPOB He Ooinee 60% COOTBETCTBYIONIIMX TapaHTUHHBIX 3HAYCHHH
HAWMEHBIIIETO Pa3pyLIAIOIEro YCWINS; IIPH CIAPEHHBIX OIOPHBIX HM30yiTOpax - He Oomee 100%
pa3pyIIaloIero yCHINS OJJHOTO H30JIATOPA.

[Ipn mpuMeHEeHWH IIMH COCTaBHBIX MNpoduiell (MHOTOMOJOCHBIE, U3 OBYX IIBEIUICPOB H T. I.)
MEXaHNYECKHE HANpPsDKEHUS] HAXOMATCS Kak apu(MeTHUECKas CyMMa HANPSsDKCHUH OT B3aMMOICHCTBHS
(ha3 1 B3aMOJICHCTBHS 3TIEMEHTOB K)KIOH IINHBI MEXTY COOOH.

HaubGonpimme MexaHHYeckne HanpsDKEHHS B MaTepualie JKECTKHX IIUH HE JOJDKHBI IIPEBOCXOIUTH
0,7 BpemenHoro conpotusiaeHus pazpsisy no 'OCT.

BbIBOP ITPOBOJHHUKOB IO YCJIOBUAM HAI'PEBA ITPU KOPOTKOM
3AMBIKAHUU

1.4.16. TemmnepaTypa HarpeBa NpoBOAHWMKOB Tpu K3 momkHa OBITH HE BBIIIE CIEAYIOIIUX
IpeebHO AOMyCTUMBIX 3HadeHuil, °C:

Iunb:

MeJHbIe 300
AIOMUHHUEBBIE 200
CTaJIbHBIE, HE UMEIOIINE HEIIOCPEICTBEHHOTO COSIMHEHHS C alnapaTaMu .. 400
CTaJIbHBIE C HEMOCPEICTBEHHBIM MPUCOEIMHEHNEM K araparam 300

Kabenu ¢ OymMa)xHO# MPONMUTAHHON M30JIAIIMCH Ha HANpsDKeHUe, KB:

Jo 10 200
20-220 125

Kabenu u H30JIMPOBAHHBIC TPOBOAA C MCJIHBIMU U aJIIOMUHUEBBIMU KUJIAMU U PI30J'I$[HPICI>1:

MOJIMBUHIIXJIOPUIHON M PE3MHOBON 150
MOJMATHIICHOBOU 120

2
MCHHLIG HEU3O0JIMPOBAHHBIC IIPOBOJA MTPU TAKCHUAX, H/mMm

menee 20 250
20 u 6oitee 200

2
AJTIOMHHUEBBIE HEM30JMPOBAHHBIE TIPOBOIA TP THKSHUAX, H/MM

menee 10 200
10 u Goitee 160



AroMyHHEBas 4YacTh CTaJICAIIOMUHUEBBIX IMpOBOJOB ...... 200

1.4.17. TlpoBepka kabeneli Ha HarpeB Tokamu K3 B Tex ciywasx, korja 3To TpeOyercs B
cootBeTcTBUM ¢ 1.4.2 11 1.4.3, 107>KHA TPOU3BOAUTHCS IS

1) ogrHOYHBIX Kaberneil 0THOI cTponTENbHON JUIMHEL, Hcxonas u3 K3 B Havae kabes;

2) OAMHOYHBIX Kabeel co CTyNeHYaThIMH CEYeHHSAMH 10 JUTHHE, ucxonas n3 K3 B Havyane kakaoro
y4acTKa HOBOT'O CEUEHHS;

3) mydka u3 ABYX M OoJee mapayieJbHO BKIIOUSHHBIX KabereH, ucxons u3 K3 HenocpeacTBeHHO 3a
My4KoM (110 CKBO3HOMY TOKY K3).

1.4.18. Ilpm mnpoBepke Ha TEPMHUYECKYyI0 CTOHKOCTh AammaparoB U MPOBOJHUKOB JIMHUI,
000pyIOBaHHEIX yCTpoicTBaMH ObicTpoaeiicTBytomero AlIB, 0/KHO y4YMTHIBATHCS MOBBILICHHE
HarpeBa M3-3a YBEIMYCHUS CyMMapHOM IIPOAOJDKUTEIBHOCTH MpOoXoxkaeHus Toka K3 mo Takum
JIMHYSIM.

Pacmennennsie npoBoaa BJI npu nposepke Ha HarpeB B ycnoBusix K3 paccMaTpuBaroTcs Kak OJUMH
MPOBOJ CYMMAapHOI'O CEUECHHUSI.

BBIBOP AIIIAPATOB 110 KOMMYTAILIMOHHOM
CIIOCOBHOCTH

1.4.19. Beixmouarenu Boiie 1 kB cnexyer BeIOMpars:

1) mo oTkJIrOYaroLIel CIOCOOHOCTH € YYETOM MapaMeTPOB BOCCTAHABIIMBAIOIIETOCS HAMIPSHKCHUSL;

2) mo BKIIOHaromed crmocoOHocTd. [Ipu 3TOM BBIKIIIOUATENH T'eHEPATOPOB, YCTAHOBJIECHHBIC Ha
CTOpOHE TeHEePaTOPHOTO HANPSKEHUS, IPOBEPSIIOTCS TOJIBKO HA HECHHXPOHHOE BKIIIOYEHHUE B YCIIOBUAX
NpoTUBO(A3HI.

1.4.20. TlpemoxpaHuTenu CIeAyeT BBHIOMPATh MO OTKIIOUarOIIel crmocoOHoctu. Ilpu 3TOM B
KayecTBE pacuyeTHOro TOKa cjexyeT MpHHHMATh JCHUCTBYIOIIEEe 3HAUCHHE IMEePHOAMYECKOM
cocTaBisfolled  HadaapbHOoro Toka K3 0e3 ydera TOKOOIpaHWYMBAMOLIEH  CIIOCOOHOCTH
[IPEeIOXPaHUTEICH.

1.4.21. Bslkmoyareny Harpy3kd M KOPOTKO3aMBIKAaTeNM CIEIyeT BbIOMpaTh IO IPEAEIbHO
JIOITyCTUMOMY TOKY, BO3HHMKAIOIIEeMy ITpH BKJIroueHHH Ha K3.

1.4.22. OTnenurteny U pa3beAMHUTENN HE TPeOyeTCs POBEPSTH 0 KOMMYTAIMOHHOW CITIOCOOHOCTH
npu K3. Ilpu ucnons30BaHuM OTENUTENICH U pa3beIUHUTENEH I OTKIIOUEHHS-BKIIIOUEHUS
HEeHArpy>KeHHBIX JINHUH, HEHArpy>KeHHbIX TPAHC(OPMATOPOB WITM YPaBHUTEIBHBIX TOKOB
MapayieabHbIX IeTel OTACIUTENN U Pa3beANHUTENHN CIIEAYET IPOBEPSATH M0 PEKUMY TaKOTO
OTKITIOYEHUSI-BKITIOUCHUS.

T'nmaBa 1.5
YUYET DJEKTPOOHEPI'MH

OBJIACTb TIPUMEHEHMS, OITPEJEJIEHUSA

1.5.1. Hacrosmas rnaBa IIpaBunm comepkuT TpeOOBaHHMS K Y4eTy OJJIEKTPOSHEPTHH B
ANIEKTPOYCTaHOBKaX. JlomonHuTenbHble TpeOOBaHUS K Yy4YeTy OJIEKTPOSHEPTHH B  KHIIBIX
OOIIIECTBEHHBIX 3aHUSIX MPUBEIEHBI B I 7.1.

1.5.2. PacueTHBIM y4€TOM 3JIEKTPOIHEPTHH HA3bIBAETCS yUeT BBIPAOOTAaHHOI, a TaKKe OTIYIIEHHON
MOTPEOUTENSIM JIEKTPOIHEPTHH IS IEHEKHOTO pacyeTa 3a Hee.

CueTunKH, yCTaHABIMBAaEMBbIe ISl PACYETHOTO y4YeTa, Ha3bIBAIOTCA PACYETHBIMHU CUETUHKAMH.

1.5.3. TexHudeckuM (KOHTPOJBHBIM) YYETOM 3JIEKTPOIHEPTHMH HA3BIBACTCS YUeT Il KOHTPOJIS
pacxo/ia 3JIEKTPOIHEPTUN BHYTPHU 3JIEKTPOCTAHIMH, MOACTAHIIMM, NPEINPUATUH, B 3JaHUAX, KBApTUPaAX
T 1.

CueTunKy, yCTaHAaBIMBAaEMBbIE JJISI TEXHHYECKOTO y4eTa, HA3bIBAIOTCSA CUETYMKAMH TEXHHYECKOTO

ydera.

OBIIUE TPEBOBAHUS

1.5.4. Y4er akTHBHOM 3JIEKTPOIHEPTHH JODKEH 00eCTIeYMBAaTh ONpeesieHHe KOITMUECTBa YHEPTUH:

1) BeIpaboTaHHOM reHepaToOpaMH IEKTPOCTAHIINI;

2) motpeOneHHONH Ha COOCTBEHHBIE M XO3SMCTBEHHBIE (Pa3leNbHO) HYXKIBI AJIEKTPOCTAHIMH U
TOICTaHITUI;



3) OTHmymeHHOM TOTPEOMTENIIM MO  JIMHUSIM, OTXOAAIIMM  OT INMH  3JIEKTPOCTaHILMH
HETIOCPE/ICTBEHHO K IIOTPEOHUTEISIM;

4) nepegaHHON B ApyTrye 3HEPTrOCUCTEMBI WU MTOJIyYCHHOH OT HHUX;

5) oTIyIIEHHOH TOTPEOUTEIISIM U3 IJIEKTPUIECKON CETH.

Kpome Toro, y4et akTUBHOM 3JIEKTPOIHEPTHHU JOIDKEH 00€CIIeYnBaTh BO3MOKHOCTB!

OIIpE/CIICHUS TIOCTYIICHUS JJIEKTPO3HEPIUU B HJIEKTPUYECKHUE CETU Pa3HbIX KJIACCOB HAIPSDKEHUU
SHEPrOCUCTEMBI,

COCTaBJIEHHS 0aNaHCOB IEKTPOIHEPTHHU JUIA XO3PACUETHBIX O/IPA3/IeNICHUI YIHEPTOCUCTEMBI;

KOHTPOJISI 32 COONIOAEHHEM NOTPEOMTENIIMH 3aJaHHBIX MM PEXHMOB MNOTpeOieHus W OanaHca
3JIEKTPOIHEPIUHU.

1.5.5. Yuer peakTHBHOW 3JEKTPOIHEPTUH HOJDKEH oOecrednBaTh BO3MOXKHOCTH OIPEACICHHS
KOJIMYECTBA PEAKTHBHOW 3JICKTPOIHEPIUH, MOIYyYEHHOH MOTpeOUTEIEeM OT 3IIEKTPOCHAOKAroImeH
OopraHu3aluy WId IEPEeJaHHOM €, TOIBKO B TOM Ciy4ae, €CJIHM II0 3TUM JaHHBIM IIPOU3BOISATCS
pacdeTsl WM KOHTPOJIb COOJIFOJICHNUS 3aJJaHHOTO PeXUMa paboThl KOMIIEHCHPYIOLIUX YCTPOHUCTB.

ITYHKTBI YCTAHOBKHU CPEACTB YUETA 3JIEKTPOHEPT' U

1.5.6. CueTuuku [UIi pacueTa DIICKTPOCHAOXKAIOIIECH OpraHuM3alii C  [OTPEOUTEIIMU
ANIEKTPO’HEPTUH PEKOMEHJyeTCcs YCTaHABIMBaTh Ha TpaHMIE pas3ziena ceTd (mo OajgaHcoBOM
MPUHAJIKHOCTH) 3JICKTPOCHAOXKAIOIIEH OpraHi3aliy 1 NOTPEOUTEs.

1.5.7. PacueTHble CUETUYMKH aKTHBHOM DJEKTPOSHEPIMH HA  IEKTPOCTAHIMM  JOJDKHBI
yCTaHaBIUBATHCS:

1) nmns KaxZoro reHeparopa C TaKUM pacyeToM, YTOOBI YYMTHIBAaJach BCS BBIpAOOTaHHAsS
TEHEPaTOPOM AIICKTPOIHEPTHS;

2) nmnd BceX IPUCOCOUHEHHM INMH TIeHepaTOPHOTO HANPSIKEHUS, MO KOTOPhIM BO3MOXHA
peBepcuBHas paboTa, - 10 JIBa CYETYHKA CO CTONIOpaMH;

3) IS MEKCHCTEMHBIX JIMHUH 3JIEKTpoNepeNadr - JBa CYETYMKA CO CTOINOPAMH, YUHUTHIBAIOIIUX
OTITYIICHHYIO U MOJYYCHHYIO AJIEKTPO3HEPTHIO;

4) n1st TUHUR BCeX KJIACCOB HANPSDKEHUH, OTXOSIINX OT IIMH AJIEKTPOCTAHIIMN U IMPUHAICKAIITNX
notpedutensm (cM. Taxke 1.5.10).

Jns muamit no 10 kB, oTXoAsmuX OT IIMH 3JEKTPOCTAHLMH, BO BCEX CIIy4asx JOJDKHBI OBITh
BBINOJIHEHBI LIeNH yueTa, cOopku 3axuMoB (cM. 1.5.23), a Taxoke mpexycMOTPEeHbI MeCTa JIs YCTAHOBKHI
CYETYHKOB;

5) ans Bcex TpaHCHOPMATOPOB U JIMHUM, MUTAIOIINUX ITUHBI OCHOBHOTO HampspkeHUs (Bbime 1 kB)
cobcrBenHbIX Hyx1 (CH).

CYeT4nKH yCTaHABIMBAIOTCS Ha CTOPOHE BBICIIEro HampsbkeHws; ecnu TpaHcdopmaropsr CH
JIEKTPOCTAHIMM HHUTAIOTCS OT MHMH 35 KB M BBIIE WM OTBETBICHHEM OT OJOKOB Ha HANPSKEHUU
Bemme 10 kB, pomyckaercs ycTaHOBKAa CYETYMKOB HAa CTOPOHE HU3IIETO  HAMPSIKEHUS
TpaHcGopMaTOpOB;

6) nns TUHUR XO3SHMCTBEHHBIX HYXJ (HampuMep, MUTAaHHE MEXaHHU3MOB M YCTAaHOBOK PEMOHTHO-
MIPOM3BOJICTBEHHBIX 0a3) M NMOCTOPOHHUX MOTpeOUTENeH, MPUCOCTUHEHHBIX K PACIpeeTUTeIbHOMY
ycrpoiictBy CH amekTpocTaHImii;

7) s Kaxaoro 00XOMHOTO BBIKIIOYATENS WM JJIS IIMHOCOSAMHUTEIBHOTO (MEXIYCEKIIMOHHOTO)
BBIKJIIOYATENs, UCHOIb3YyEeMOro B KadecTBE OOXOMHOTO JUIS NMPHCOEAWHEHUH, MMEIOMINX PacdeTHBII
yUerT, - IBa CYETYHKA CO CTOTIOPaMH.

Ha osnexTpocTanmusx, oO0OpyIyeMBIX CHCTEMaMHU [EHTPAIM30BAaHHOTO cOopa u 00paboTku
MHQOPMALIMH, yKa3aHHBIE CHCTEMBI CJIEAyeT HCIONb30BaTh Ui LEHTPAIN30BAHHOTO PACYETHOTO U
TEXHHYECKOTO y4ueTa IeKTPO3Hepruu. Ha oCTaJIbHBIX 3JIEKTPOCTAaHIUAX PEKOMEHIyeTcs IPUMEHEHHE
ABTOMATH3HPOBAHHON CHCTEMBI y4eTa 3JIeKTPOIHEPTHH.

1.5.8. Ha omekTpocTtaHiusix MOIMHOCTRIO a0 1 MBT pacueTHble CUETYHKH AKTHUBHOM
AIIEKTPOIHEPTUH JIOJDKHBI yCTAaHABIMBATHCS TONBKO JJISI TeHepaTopoB U TpanchopmatopoB CH mmm
TONBKO 1 Tpanc(opmaTopoB CH 1 0TXOAAMINX JTUHUH.

1.5.9. PacueTHple CYETYMKM AKTHBHOW 3JEKTPOIHEPTHH HA MOICTAHIIMH YHEPTOCHCTEMBI JOJDKHBI
yCTaHAaBIUBATHCS:

1) ams xakmoi OTXOAAIIeH TMHAM 3JIEKTpoIepeaayy, MpUHaAIeKaIeH MoTpeOuTesiM (CM. Taxke
1.5.10);

2) I MeXCUCTEMHBIX JIMHUH 3JIEKTPOTIEPEIauH - 110 JIBa CYETUHKA CO CTOIIOPAMH, YUUTHIBAIOIINX
OTITYIICHHYIO W MOJYYEHHYIO 3JIEKTPOIHEPTHIO; IPH HAJIWYNH OTBETBJICHUI OT 3THUX JHMHHUI B Jpyrue



SHEProCUCTEMBl - IO JBa CUETYMKA CO CTONOpPAMHM, YUUTHIBAIOIIUX MOIYYEHHYI0 U OTIYILEHHYIO
3MEKTPOIHEPTUIO, HAa BBOJAX B MOACTaHIUHU STUX SHEPTOCUCTEM;

3) na tpancdopmaropax CH;

4) s AMHUKA XO3SMCTBEHHBIX HYXJ WM IIOCTOPOHHHMX moTpeOuTeneid (IOCETOK W T. IL.),
MpUCOeHEHHbIX K muHaM CH.

5) mis kaxaoro 00XOJHOTO BBIKIIOYATENS WM ISl IIMHOCOEANHUTEIBHOTO (MEXIYCEKIIHOHHOIO)
BBIKJIFOYATEJIs, MCIOJIb3YeMOr0 B KayecTBE OOXOAHOTO ISl NPHCOCAMHEHUH, UMEIOIINX PacUeTHBIN
yUerT, - IBa CYETUHKa CO CTONOpPaMH.

Jns muamit no 10 kB Bo Bcex ciydasix OJDKHBI OBITH BBHIITOJHEHBI LEMH y4eTa, COOPKH 3a)KHMOB
(cm. 1.5.23), a Taxoke NpexycMOTPEHbI MECTa JJIl YCTAHOBKH CUETYHUKOB.

1.5.10. PacueTHble cueT4YHKH, MpeaycMaTpuBaeMbie B cootBerctBuu ¢ 1.5.7, m. 4 u 1.5.9, n. 1,
JIOIyCKaeTcs yCTaHaBIMBAaTh HE HA IHTAIONIEM, a Ha NPUEMHOM KOHIE JIMHHU Y IOTpeOuTens B
cily4asiX, Korja TpaHC(OpMaTOphl TOKa Ha JJIEKTPOCTAHIMAX M MOJCTAHIMUIX, BHIOpaHHbIE 10 TOKY K3
WM TI0 XapaKTepucTukam audpepeHranbHON 3aluThl IHH, He 00ecneyrBatoT TpeOyeMoil TOUHOCTH
yueTa JIeKTPO3HEPTUH.

1.5.11. PacueTHble CUeTUMKH aKTHUBHON JJIEKTPO3HEPIMM Ha MOACTAaHLUH, NpHHAIJIEKAIIEH
MOTPEOUTEINIO, IOJKHBI YCTaHABIUBATHCS:

1) Ha BBOAe (IIPUEMHOM KOHIIE) JIMHHUU DJIEKTpolepelaud B MOJCTAHIMIO MOTPEOUTENs B
cooTBeTcTBHU ¢ 1.5.10 mpH OTCYTCTBUM 3JIEKTPUUECKON CBA3M C APYroi MoAcTaHIUEH 3HEProCUCTEMBI
WM IPYTOTO NOTPEOUTEINs Ha MUTAIONIEM HATPSDKEHUH;

2) Ha CTOpOHE BBICILIETO HANpPSDKEHUsI TpaHC()OopMaToOpOB MOACTAHIMU TTOTPEOUTENS NP HATHYHH
ANIEKTPUYECKON CBS3U C JIPYrod MOACTAHIMEH YHEPrOCHCTEMbI MM HAIMYUH JIPYyroro NoTpedurens Ha
MHUTAIOIIEM HaNpsHKEHHUH.

JomnyckaeTcss ycTaHOBKAa CYETYMKOB Ha CTOPOHE HHM3LIETO HAmpsHKeHHs TpaHchopMmaTtopoB B
ciiydasix, Korma TpaHcopMaropsl TOKa, BbIOpaHHbIE 1O TOoKy K3 MM mo XapakTepHUCTHKaM
i depeHInanbHON 3alUThI IIHH, He 00eCTIeunBaloT TpedyeMol TOUHOCTH y4yeTa 3JIEKTPOIHEPTHUH, a
TaKKe KOTJa y HMMEIOIIMXCS BCTPOCHHBIX TPaHC(HOPMATOPOB TOKa OTCYTCTBYeT OOMOTKa Kiacca
TouHnoctH 0,5.

B ciydae, xorja ycraHOBKa JOIIOJHHUTEIBHBIX KOMIUIEKTOB TPaHC(HOPMATOPOB TOKa CO CTOPOHBI
HHM3ILIETO HAaNpsDKEHHMsT CUIIOBBIX TpaHc(opMaTropoB Uil BKIIOUEHHS PACUYETHBIX CUETYUKOB
HeBo3MoxkHa (KPY, KPYH), nomyckaeTcst opranuzanus y4eTa Ha OTXOJSIIMX TUHUIX 6-10 kB.

Jnst mpennpusTHsi, pacCUMTHIBAIOIIErOCs € JJIEKTPOCHAOKAIOLIed OpraHu3alyedl Mo MakCUMyMy
3asIBICHHOM MOIIHOCTH, CIeAyeT MpeayCcMaTpUBaTh YCTAHOBKY CUETUYHMKA C yKa3aTelIeM MaKcHMyMa
Harpy3kd IpH HAIMYMK OJHOTO MYyHKTa ydeTa, NMpH HAIMYMK JABYX WIM Oojiee IMyHKTOB ydera -
MIPUMEHEHNE aBTOMATU3UPOBAHHOM CHCTEMBI yUeTa 3JIeKTPOIHEPTHH;

3) Ha CTOpPOHE CPEIHEro W HH3LIEr0 HANpPSDKEHUH CUIIOBBIX TpaHC(hOPMATOPOB, €CIIM Ha CTOPOHE
BBICILIET0 HAIPSOHKEHHUS TPUMEHEHHE HM3MEPUTENbHBIX TPaHC(POPMATOpOB HE TpeOyeTcs Al JAPYrux
Lieneit;

4) na tpancopmartopax CH, eciaum ayeKTposHeprus, OTHYIICHHAs Ha COOCTBEHHbBIE HYXKIbI, HE
YUUTHIBACTCA APYTHMH CUETYHKAMM; IPU 3TOM CUYETUMKH PEKOMEHJIYeTCsl yCTAaHABIMBATH CO CTOPOHBI
HU3IIEr0 HAMPSDKEHUS;

5) Ha TpaHHIle pa3leiia OCHOBHOIO IOTPEOHTENss W MOCTOPOHHEro motpedutens (cybaboHeHTa),
€CJI OT JIMHUM WIH TpaHcHOpMaTOpoB MHOTpeOHTEeNel NMHUTaeTcs elle IMOCTOPOHHHH HOTpeOHTensb,
HaXOJAIINICS HAa CAMOCTOSITEIFHOM OalaHce.

[ motpeburenelt Kaxmod Tapu(UKAIIMOHHON TpyNIBl CleAyeT YCTaHABIMBATH OTAEIbHbIC
pacueTHbIE CYETUHKH.

1.5.12. CyeTunku peakTUBHOM 3IEKTPOIHEPTUH TOJDKHBI YCTAHABIMBATHCS:

1) Ha Tex e IMEeMEHTax CXEMbI, Ha KOTOPHIX YCTAHOBJIEHBI CYETUMKH AaKTUBHOHM DJIEKTPOIHEPTHU
g TOTpeOuTeneil, pacCUMTHIBAIOMIMXCA 32 3JEKTPOIHEPTHI0O C  YYETOM pPa3pelIeHHOH K
WCIIOJIB30BAaHHIO PEAKTHBHON MOIIIHOCTH;

2) Ha TPHUCOCAWHEHHSAX HCTOYHHKOB PEAKTHMBHOM MOIIHOCTH TMOTpeOWTENel, eclu 10 HHUM
MPOM3BOJUTCS pacueT 3a AIEKTPOIHEPTHIO, BBIIAHHYIO B CETh YHEPTOCHCTEMBI, MM OCYIIECTBISIETCS
KOHTPOJIb 3aJJAHHOTO PEKUMA PAOOTHI.

Ecnu co cTOpOHBI IPEANpPHATHS C COTJIACHS YHEPTOCHCTEMBI MPOU3BOIUTCS BBIaYa PEaKTHBHON
AIIEKTPO’HEPTUH B CETh JHEPTOCHCTEMBI, HEOOXOOMMO YyCTaHABIHMBATH JIBA CUETYHKA DPEAKTUBHOMN
AIIEKTPO’HEPTHUH CO CTONOPAaMH B TEX 3JIEMEHTAaX CXEMbI, IJIeé YCTAaHOBJIEH pAacCYeTHBIN CUYETUHK
aKTHUBHOHM »JIeKTpodHepruu. Bo Bcex IOpyrux ciaydasx [IOJDKEH YCTaHABIMBATHCS OTUH CUYETUHK
PEaKTHBHON 3MIEKTPOIHEPTHH CO CTOIIOPOM.



Jns mpennpusTHs, pacCYMTHIBAIOLIETOCS C JHEProcHa0Karouleld OpraHu3alued M0 MaKCUMyMy
pa3pelIeHHON PeaKTUBHOM MOIIHOCTH, CIeXyeT MpelycMaTpuBaTh YCTAaHOBKY CUETUMKA C yKa3zaTeleM
MakCUMyMa Harpy3ku, IpH HaJIW4uM JBYyX WiIM Oojee IIyHKTOB Yyd4era - IIpUMEHEHHE
ABTOMAaTU3UPOBAHHON CUCTEMBI yueTa IEeKTPOIHEPTUU.

TPEBOBAHUS K PACUETHBIM CHETYUNKAM

1.5.13. Kaxxaplif ycTaHOBJICHHBIH pacueTHBIM CUETUHK JOIKEH UMETh Ha BUHTAX, KPEMAIIUX KOXKYX
CYETYHKa, TJIOMOBI C KJIEHMOM TOCIIOBEpUTEIIS], @ Ha 3aKUMHOM KPBIIIKE - INIOMOY SHEprocHa0Karomen
OpraHU3aIHH.

Ha BHOBb ycTaHaBIMBaeMBIX TPEeX(a3HBIX CYETUYHMKAX MOJDKHBI OBITH IUIOMOBI TOCYNapCTBEHHOU
MIOBEPKH C JaBHOCTEIO He Oojiee 12 Mmec., a Ha ogHO(]a3HBIX CUETYHKaX - C IABHOCTBIO He OoJee 2 Jer.

1.5.14. Y4er akTUBHOW W PEaKTHBHOMN DJIEKTPOIHEPTHU TPeX(a3HOro TOKA JOIDKEH MPOU3BOIUTHCS
C TOMOIIBI0 TpeX(a3HbIX CYETUNKOB.

1.5.15. JlomycTuMBble KlacChl TOYHOCTH PAcUETHBIX CUETYUKOB AKTHBHOM AIIEKTPO3IHEPTHM IS
Pa3IMYHBIX OOBEKTOB ydeTa IIPUBEICHbI HIKE:

I'eHepatopsl MOIHOCTHIO Gosiee 50 MBT, MeskcucTeMHBIe TMHUK 3ekTponepeaayn 220 0,5 (0,7)*
kB u BrIIe, TpaHchopmMaTopsl MOIIHOCTEIO 63 MB-A 1 Gonee

I'eneparops! MomHOCTBIO 12-50 MBT, MexcucTemMHbIe TMHUY dnekTpornepenaun 110-150 1,0

kB, TpancdopmaTopsr MomHocThIO 10-40 MB-A

IIpoune 06beKTH yueTa 2,0

>k3Ha‘-IeHI/I€, YKa3aHHOC B CKO6KaX, OTHOCHUTCA K UMIIOPTHPYEMBIM CHETUHUKAM.

Kitacc TOYHOCTHM CYETYMKOB PEAKTUBHOW SJIEKTPOIHEPTHH JOJDKEH BHIOMPATHCS Ha OJHY CTYIEHb
HIDKE COOTBETCTBYIOIETO KJIacCa TOYHOCTH CYETYHKOB aKTHBHOM JJIEKTPOIHEPTUH.

YYET C IPUMEHEHUEM U3MEPUTEJIBHBIX TPAHC®OPMATOPOB

1.5.16. Kiacc Toynoct TpanchOpMATOpPOB TOKA U HANPSIKCHHUS I MPUCOCTHMHCHHS PaCUYeTHBIX
CUETYMKOB DJICKTPOOHEPIMH [JODKeH ObiTh He Oomee 0,5. Jlomyckaercss HCIOJIb30BaHHE
TpaHcopMaTopoB HampsHKEHUs Kiacca TouHocTd 1,0 Ui BKIIIOYEHUs pacyeTHBIX CUETYMKOB Kiacca
TouHoctH 2,0.

JUis  mpucOoeqMHEHMS — CYETYMKOB  TEXHHYECKOTrO0  ydeTa  JIONMYCKaeTCsl  MCIOJIb30BaHHUE
TpaHcGopMaTOpPOB TOKa Kiacca TOYHOCTH 1,0, a Takke BCTPOSHHBIX TpaHCHOPMATOPOB TOKa Kilacca
TOYHOCTH HIKe 1,0, eciut 11t mostyueHust kiacca Tog4HocTH 1,0 TpedyeTcs ycTaHOBKa JIONOJTHUTENbHBIX
KOMIUIEKTOB TpaHC()OpPMATOPOB TOKA.

TpanchopmaTopsl HANPsDKEHHS, WCIONb3yeMble A MPUCOSAMHEHHS CYETYMKOB TEXHHUYECKOTO
y4deTa, MOT'YyT UMETh KJlacc TOYHOCTH Hmxe 1,0.

1.5.17. Jlomyckaercsi mpuMeHeHHE TpaHC(HOPMATOPOB TOKA C 3aBBIIEHHBIM KO3()(MHUINEHTOM
TpaHcopmaiyu (Mo YCIOBUSIM IIEKTPOAUHAMUYECKONW M TEPMUUYECKON CTOWKOCTH WIIM 3aIlUTHI IITUH),
€CJIM TIPY MaKCHMaJIbHON Harpy3Kke MPUCOSANHEHNS TOK BO BTOPUYHONW 00MOTKe TpaHchopMaTopa ToKa
Oynmer cocraBiATh He MeHee 40% HOMHHAIBHOTO TOKa CUETYMKA, a NMPH MUHHMAaJIbHOM paboueit
Harpyske - He MeHee 5%.

1.5.18. IIpucoenuHEeHNE TOKOBBIX OOMOTOK CUETUYHKOB K BTOPHYHBIM 0OMOTKaM TpaHc(HOpMaTopoB
TOKa ClegyeT MpPOBOAUTh, KakK IPaBWIO, OTAEIBHO OT Iemnei 3aluThl U COBMECTHO C
IIEKTPOU3MEPUTETHHBIMH IPUOOPaMHU.

JlommyckaeTcst MPOM3BOIUTH COBMECTHOE TNPHCOEIMHEHHE TOKOBBIX IIETEH, €CIM pa3feibHOe HX
MPUCOEMHEHNE TpeOyeT YCTAaHOBKH JOMOJHHUTENBHBIX TPaHC(OPMATOPOB TOKA, a COBMECTHOE
MIPHUCOEMHEHNE He IPUBOINT K CHIDKEHHIO KJIACCa TOYHOCTH M HAJIeKHOCTH Ienel TpaHc(hOopMaTopoB
TOKa, CIy)XKalllUX AJIs y4era, W oOecredmBaeT HEOOXOIMMBIE XapaKTEPHCTHKH YCTPOWUCTB peleiHON
3aIUTHL.

Wcnonp30BaHne MPOMEXYTOUHBIX TPaHCHOPMATOPOB TOKA IS BKIIOYEHHS PACUCTHBIX CUETUMKOB
3anpeniaercs (MCKiIoUeHue cM. B 1.5.21).

1.5.19. Harpy3ka BTOpPHYHBIX OOMOTOK W3MEPHUTEIBHBIX TPAaHC(HOPMATOPOB, K KOTOPHIM
MIPHUCOEIMHSIOTCS CYSTUHNKH, HE JOJDKHA MIPEBbINIATh HOMUHAIBHBIX 3HAYECHHUH.

CedeHne W JUIMHA TPOBOJOB M Kabeleld B IEMSIX HaNpSHKEHUS PACUETHBIX CYETYUKOB JOJDKHBI
BBIOMpPATBCSI TaKUMH, YTOOBI IOTEPH HANPSDKCHHS B ITHX IEMAX cocTaBsuin He Oomee 0,25%



HOMHMHAQJIBHOTO HAlpsDKSHUsI IPU TUTaHUM OT TpaHC(OpMaToOpoB HampshKeHHs Kiacca TouHoctd 0,5 n
He Oosee 0,5% mnpu nuTaHUM OT TpaHCc(OPMATOPOB HAmpspKeHUst kiacca tounoctu 1,0. s
obecrieueHnst Toro TpeOOBaHMs JIOMYCKAaeTCsl IPUMEHEHUE OTIEeNIBHBIX Kabesel oT TpaHcdopMaTopoB
HaNpsKEHUs! IO CYETUYUKOB.

[lotepn HampspkeHHs OT TpaHC(OPMATOPOB HANPSDKEHHS JIO CUYETYMKOB TEXHHYECKOTO ydeTa
JIOJDKHBI COCTaBJIATH He Oosee 1,5% HOMHUHAIBHOTO HalpSDKEHUS.

1.5.20. st mprcoeIMHEHUs] pacueTHBIX CUETUMKOB Ha JIMHUAX dnekTponepenauyn 110 kB u Bbime
JIOIYCKaeTCs yCTaHOBKa JOIMOJHHUTENBHBIX TpaHc(opMaropoB Toka (IPH OTCYTCTBHM BTOPHYHBIX
0OMOTOK JUIsl TIPUCOEIUHEHHSI CYETYMKOB, ISl oOecreyeHus] paboThl cueTynka B TpeOyeMoM Kiacce
TOYHOCTH, TI0 YCJIOBHUSIM HAarpy3Ky Ha BTOPHYHbIE OOMOTKH | T. 1.). CM. Taroke 1.5.18.

1.5.21. Jns o6xonnbix Bhikmtouatesned 110 u 220 kB co BcTpoeHHBIMU TpaHC]opMaTopamMu TOKa
JIONyCKaeTCcs CHIDKEHHE Kilacca TOYHOCTH STHX TpaHC(OpPMAaTOpPOB TOKA Ha OAHY CTYIEHb MO
OTHOIICHHUIO K yKa3aHHOMY B 1.5.16.

Hdns  obxomnoro Beikmroyaresst 110 kB W MIMHOCOEAMHMUTENBHOTO  (MEXKIYCEKIIMOHHOTO)
Belkroyarenss 110 kB, wucnonb3yemoro B KkauecTBe OOXOAHOTO, C OTAEIBHO CTOSIIUMHU
TpaHcopmMaTropamMu TOoKa (MMEIOIIMMH He 0ojiee TpeX BTOPHYHBIX OOMOTOK) JIOIYCKAEeTCsl BKIIOYECHHE
TOKOBBIX IleTlell CuUeTYMKa COBMECTHO C LEMSIMU 3aIUTHl IPU HCIOJIb30BAHUU IPOMEKYTOUHBIX
TpaHchopMaTopoB TOKa Kiacca TOYHOCTH He Oosee 0,5; mpu 3TOM JOMycKaeTcs CHIXKEHHE Kiacca
TOYHOCTH TPaHC(HOPMATOPOB TOKA HA OJTHY CTYIICHb.

Takoe jke BKJIIOYEHHWE CYETYMKOB M CHIDKCHHE Kiacca TOYHOCTH TpaHC(OpPMATOPOB TOKa
JIOITyCKaeTCsl sl IIHHOCOSAMHUTEIHHOTO (MEXTyCEeKIIMOHHOI0) BBIKIIIOYATENsl Ha HampspkeHue 220
kB, ucnonp3yemMoro B kadecTBe 0OXOJHOTO, C OTJAEIBHO CTOSIIMMHU TpaHc(opmaTropamy TOKa WU Ha
Hanpspkernue 110-220 kB co BCTpoeHHBIME TpaHC(POPMATOPAMH TOKA.

1.5.22. Jlns nuTaHus Leneid CYeTYMKOB MOTYT NMPUMEHATHCS Kak oJHO]a3HbIe, TaK U TpexdasHbie
TpaHcopMaTopsl HampsDKEHHs, B TOM 4YHCJIE 4YeTepeX- M ISITUCTEP)KHEBbIE, MPUMEHSEMBbIC IS
KOHTPOJISI H30JIAIHH.

1.5.23. Tlenu yyeTa cienyeT BHIBOJUTH Ha CaMOCTOSITENIbHBIE COOPKM 3a)KMMOB WJIH CEKIUU B
obmeM psiay 3axuMoB. Ilpu OTCYTCTBHH COOpPOK C 3a)KHMMaMH HEOOXOJMMO YCTaHABJIUBATh
UCTIBITAaTeNIbHBIE OJIOKH.

3axuMBl JIOJDKHBL OOecreunBaTh 3aKOpaudMBaHUE BTOPHYHBIX LeNed TpaHCchOpPMaTOpOB TOKa,
OTKJIIOYCHUE TOKOBBIX IETIei CueTYMKa M Lieled HamnpsDKeHUs B KakIOoH (a3e CUSTYMKOB NPU UX
3aMeHe WM TPOBEpKe, a TaKke BKIIOUEHHE 00pa3loBOro CYeTYHKA 03 OTCOEAMHEHHs MPOBOJOB U
kabemneH.

KoHcTpykimsi cOOpOoK M KOpPOOOK 3a)KMMOB pacyeTHBIX CYETYUKOB JIOJDKHA OOecrevnBaTh
BO3MOKHOCTH UX TUIOMOHPOBaHHS.

1.5.24. Tpanchopmatopbl HaNpsHKEHUS, HCIOJNb3yeMbIe TONBKO ISl y4eTa W 3allUIIeHHbIE Ha
CTOpPOHE BBICHIETO HANpPsDKEHHS NPEAOXPAHUTENSMH, JODKHBI HMETh KOHTPOJb  IEJIOCTH
IpEeOXPaHUTEIEH.

1.5.25. Ilpu HeCKOJBKHUX CUCTEMAaX LIMH U NPUCOCIMHEHUH KaXJ0ro TpaHc(opmaropa HanpspKeHUs
TOJIBKO K CBOEHl CHCTEME LIMH JIOJDKHO OBITh NMPEIYyCMOTPEHO YCTPOWCTBO VISl NEPEKIIOUeHHUs lenen
CYETYMKOB KAXKAOTO IMPHUCOETUHEHHUS Ha TpaHC()OPMATOPHl HANPSIKEHUS COOTBETCTBYIOIIMX CHCTEM
IIVH.

1.5.26. Ha moxcranuusax mnorpeOuTeneil KOHCTPYKIHMS PEIICTOK M JBEped Kamep, B KOTOPBIX
YCTaHOBJICHBI MPEJIOXPAHUTENM HAa CTOPOHE BBICIIErO HANpsDKEHHs TPAHC(HOPMATOPOB HAINpPSDKEHUS,
UCIIOJIb3YEMBIX ISl pACYETHOT'O y4eTa, J0JDKHA 00ecreunBaTh BO3MOXKHOCTh UX TNIOMOUPOBAHUSL.

PykodTkH TPHUBOMOB pa3beAMHUTENCH TPaHC(HOPMATOPOB HANPSHKEHHUS, MCHOIB3YEMBIX JUIA
PacUeTHOTO yueTa, JOJKHBI UMETh IIPUCIOCOOICHUS I UX TNIOMOHPOBAHUS.

YCTAHOBKA CHETYUMKOB U DJIEKTPOITPOBOJIKA K HUM

1.5.27. Cyerunkm MJODKHBI pasMemaTbcs B JIETKO JOCTYNHBIX JJIsI OOCIY)XHBaHHS CYXHX
MOMEIIEHUAX, B JIOCTaTOYHO CBOOOJHOM ¥ HE CTECHEHHOM IS PabOTHI MECTe C TEeMIIepaTypod B
3uMHee Bpemst He Hmxe 0°C.

CueTuynky 0OIIETPOMBIIIUIEHHOTO HCIIOIHEHUS HE pa3peliaeTcs yCTaHABIMBATh B IOMEIICHISX, I71e
[0 TIPOM3BOJICTBEHHBIM YCIOBHSM TeMIlepaTypa MOXKeT dacTo mnpeBsimars +40°C, a Takke B
MOMEIIEHUSX C arPECCUBHBIMU CPEIaMHU.

JomyckaeTcss pasMelIeHHe CYSTYHMKOB B HEOTAIUIMBAEMBIX MOMEIICHUSIX H  KOPHAOpax
pacIpeeIUTENbHBIX YCTPOMCTB DJIEKTPOCTAHIIMKA W TIOJCTAHIMH, a Takke B IKadax HapyKHOU
ycTaHOBKH. 1Ipu 3TOM TOIDKHO OBITH MPETyCMOTPEHO CTAIlMOHAPHOE WX YTEIUICHHE Ha 3MMHEE BpeMs



MOCPE/ICTBOM YTEIUISIONIMX IIKa(OB, KOJIMAKOB C IIOJOTPEBOM BO3JyXa BHYTPH HHX DJIEKTPHUYECKON
JaMIOH WJIM HarpeBaTeJbHBIM JJIEMEHTOM [UIsi OOECledeHMsT BHYTPU KOJIIAKA II0JIOXKHUTEIbHON
TeMmIeparypsl, Ho He Beiie +20°C.

1.5.28. Cuerunku, npeaHa3HaYCHHBIE IS YU€Ta JJICKTPOIHEPTHH, BEIpaOaTHIBAEMON TeHepaTopaMu
3MEKTPOCTAHIMM, ClelyeT yCTaHaBIUBaTh B MOMELICHUSX CO CpelHeH TeMIepaTypoil okpyxKaromero
Bo3ayxa +15++25°C. Ilpu OTCYTCTBMU TakHX MOMEIIEHUM CUCTUHKH PEKOMEHIyeTcd NMOMeLaTh B
CreUalIbHBIX Kadax, I1e JoKHA M0/UIEPKUBAThCS YKa3aHHas TeMIepaTypa B TeUeHHE BCEro roja.

1.5.29. Cuyerunku JOJDKHBI  yCTAaHaBIMBaTbcs B mKadax, Kamepax  KOMIUIEKTHBIX
pacnpenenutenbHbix yerpoiictBax (KPY, KPVYII), Ha naHensx, IUTax, B HAIIAX, HA CTEHAX, MMEIOIINX
JKECTKYI0 KOHCTPYKLHIO.

JlommyckaeTcst KpelieHne CUeTUYHKOB Ha JIEPEBAHHBIX, IJIACTMACCOBBIX MM METAJUTMUECKUX IUTKAX.

Bricota oT mosa 10 KOpOOKM 3a)KMMOB CYETYMKOB JODKHa ObITh B mpenmenax 0,8-1,7 wm.
Homyckaetcs BeicoTa MeHee 0,8 M, HO He MeHee 0,4 M.

1.5.30. B mecrax, rae uMeercsl OMNACHOCTb MEXAaHHMUYECKHX TOBPEXKJICHUH CUETUYMKOB HIM HUX
3arpsi3HEHUS, WIM B MECTax, JOCTYNHBIX ISl IIOCTOPOHHUX JIMI| (TIPOXOJbI, JIECTHUYHBIC KIETKH U T.
I.), JUIi CYETYMKOB JOJDKEH MpEeJTyCMaTpHUBAThCS 3allMpArONIMiCs MKad C OKOIIKOM Ha YPOBHE
mudepOnara. AHaJIOTHYHBIE MIKA(bl TODKHBI YCTaHABIMBATHCS TAKXKE JJISI COBMECTHOTO pa3MelICHHs
CYETYMKOB M TpaHC(OPMATOPOB TOKA MPU BBHIIIOJIHEHUH y4eTa Ha CTOPOHE HH3ILIEro HampspkeHus (Ha
BBOJIC Y IIOTpeOUTENeit).

1.5.31. KoHcTpyKnuu 1 pa3Mepsl mikaoB, HUII, [IUTKOB U T. II. JOJIKHBI 00CCIICYHBAThH YAOOHBII
JIOCTYI K 32)KMMaM CYETYMKOB W TpaHchopmaTopoB Toka. Kpome Toro, momkHa OBITH OOecrieueHa
BO3MOXKHOCTb yJIOOHO 3aMEHbI CYETYHMKA U YCTaHOBKH €ro ¢ yKJIoHOM He Oojee 1°. Koncrpykuus ero
KpeIIeHUs 10JKHA 00ecliednBaTh BOZMOKHOCTh YCTAHOBKH U CheMa CUETYMKA C JIUIIEBOH CTOPOHBI.

1.5.32. DneKTponpoBOJIKH K CYETYNKAM JIOJDKHBI OTBEYaTh TPEOOBAHUSIM, IIPUBEJACHHBIM B TJ1. 2.1 1
3.4.

1.5.33. B a5ekTponpoBojIKe K paCUeTHBIM CUETYMKAM HAJTMYKE MaeK He TOMyCKaeTCsl.

1.5.34. Ceuenunst npoBosioB U Kabese, NPUCOSTUHAEMBIX K CUETUYUKAM, AOJDKHBI IPUHUMATHCS B
cootBeTcTBUH ¢ 3.4.4 (cM. Take 1.5.19).

1.5.35. Tlpu MoOHTa)xe SJEKTPONPOBOAKH JUIsl MPUCOSAMHEHUS CUETYHKOB HEMOCPEIACTBEHHOTO
BKJIFOUEHUS] OKOJIO CUETYMKOB HEOOXOJMMO OCTaBISITh KOHIIBI MPOBOJOB JJWHONW He MeHee 120 M.
W3omsaust win 000J0YKa HYJIEBOTO mpoBoja Ha mmuHe 100 MM mepej CYEeTYMKOM JO0JDKHA HMETh
OTIIMYUTEIBHYIO OKPACKY.

1.5.36. [ly1a Ge3omacHOM yCTaHOBKM M 3aMEHBI CYETYMKOB B ceTsAX HampsbkeHueM 1o 380 B momkHa
MPeIyCMaTPUBATECSI BO3MOXHOCTh OTKITIOUCHHS CUETYHKA YCTAHOBJICHHBIMM 10 HETO HAa PAcCTOSIHUU
He Oosnee 10 M KOMMYTAIIMOHHBIM alIapaToM WM IpeaoxpaHuTelsMu. CHITHE HaNpsKEHUS JOJKHO
MpeayCMaTPHUBATECS CO BeeX (ha3, MPUCOEANHIEMBIX K CUCTUHKY.

TpancdopmaTopsl TOKa, UCTIOIB3YEMbIE IS IPUCOSAMHEHUS CYETUNKOB Ha HanpspkeHuu 10 380 B,
JIOJDKHBI YCTaHABIMBATHCS MOCTIE KOMMYTAIIMOHHBIX alllIapaToB TI0 HAIIPABJICHUIO IIOTOKA MOITHOCTH.

1.5.37. 3a3emienue (3aHyJieHHE) CUETYMKOB M TpaHC(HOpMATOPOB TOKA JOJDKHO BBIMOJHATHCS B
COOTBETCTBHH ¢ TpeboBauusamu 1. 1.7. [Tpu 3TOM 3a3eMIIsromne U HylIeBbIe 3allIUTHBIC TPOBOJIHUKH OT
CYETYHMKOB U TPaHC(HOPMATOPOB TOKA HapspKeHueM 10 1 kB 1o Gimkaiiiieii COOPKU 3aKUMOB JOJDKHBI
OBITH METHBIMHU.

1.5.38. Ilpu Hammuuu Ha OOBEKTE HECKOJBKHUX IPUCOCIUHEHUH C OTIEIBHBIM Y4ETOM
JIEKTPOIHEPTUH Ha MaHENAX CUETYNKOB JIOJDKHBI OBITh HAAIMMCH HAMMEHOBAHUH MPUCOSIMHEHHH.

TEXHUYECKUHN YUET

1.5.39. Ha TeruioBbIX ¥ aTOMHBIX 3JIEKTPOCTAHLMSX C arperaTramu (0J0kamu), He 000py10BaHHBIMU
MHQOPMALMOHHBIMU WJIM YTIPABISIONIMMU BBIYUCIUTEIBHBIMA MAaIlMHAMH, CIEAyeT YCTaHaBIMBATh
CTallMOHAPHBIE WM NPUMEHATh MHBEHTApHBIE TIEPEHOCHBIE CYETYHKH TEXHHYECKOTO y4eTa B CHCTEMeE
CH pans BO3MOXXKHOCTH pacueToB TEXHHMKO-3KOHOMHYECKHMX TMokaszarenedl. [Ipm 3ToM ycTaHOBKa
CYETYMKOB AKTUBHOW 3JEKTPOIHEPTHH JOJDKHA MPOM3BOIUTHCA B IMEISIX AJIEKTPOABHTATENEH,
MUTAIONINXCS OT IIMH PaclpelesIMTeIbHOTO YCTPOMCTBA OCHOBHOTO HampspkeHus (Bbime 1 kB)
COOCTBEHHBIX HYXI, M B IICTIIX BCEX TPAHC(HOPMATOPOB, MUTAIOMINXCS OT ITUX IIHH.

1.5.40. Ha snexTpocTaHIMAX C HMOMEPEYHBIMH CBS3SIMH (MMEIOIIUX OOIIMA MapompoBOJ) JOJDKHA
MPeIyCMaTPUBATECSI HAa CTOPOHE T'€HEPATOPHOTO HANPSIKEHHS MPEBBIIIAIONNX TPaHCHOPMATOPOB
TEXHUYECKasi BOBMOXKHOCTh YCTAHOBKH (B YCIIOBHSAX SKCIUTyaTalliH) CUYETINKOB TEXHHYECKOTO ydeTa
AKTUBHOM DJICKTPOHEPTHH, HCIONB3YeMBIX JUIS KOHTPOJS MPAaBMWIBHOCTH PabOTHl PAaCUETHBIX
TeHEePATOPHBIX CICTUHKOB.



1.5.41. CyeTuuky aKTUBHOM 3JIEKTPOIHEPTHM AJSI TEXHUUECKOTO ydeTa cleqyeT yCTaHaBIMBATh Ha
NOACTaHIMAX HampshkeHHeM 35 KB u Bbllle DHEProCHCTEM: Ha CTOPOHAX CPEIHEro M HM3LIErOo
HaINpsHKeHUH CHIIOBBIX TPaHC()OPMATOPOB; HAa KaXKAOW OTXOJMIEH JIMHWM dJeKTponepenadn 6 kB u
BBILIIE, HAXO/IAIIEHCS Ha OallaHCe YHEPrOCHCTEMBL.

CYeT4nKN pPEaKTHBHOHM DJIEKTPOIHEPTMU Uil TEXHHYECKOIO y4eTa CliefyeT YCTaHaBiIMBaTh Ha
CTOPOHAX CPEJHEro M HHU3ILIETO HANPSHKEHWH CHIIOBBIX TPaHC(POPMATOpOB HoAcTaHIMH 35 KB u BbIIE
9HEPrOCUCTEM.

VYka3aHHbIE TPeOOBaHUSI K YCTAHOBKE CYETUHKOB DJIEKTPOIHEPTHH IMOJUICKAT PeallU3aluy 110 Mepe
obecrieueHns CYeTINKaMU.

1.5.42. Ha npennpusTusx cieayeT MpeaycMaTpHBaTh TEXHHYECKYIO BO3MOXKHOCTH YCTAHOBKH (B
YCIIOBHSAX 3KCIUTyaTallK) CTAIIMOHAPHBIX WM MPUMEHEHUS! HHBEHTAPHBIX IEPEHOCHBIX CYETYUKOB JUIS
KOHTPOJISL 32 COOJIIOZICHHEM JIMMHUTOB PAcX0/1a 3JICKTPOIHEPTUH LIEXaMH, TEXHOJIOTMYECKUMH JINHUSMH,
OTAEJIBbHBIMH 3HEPrOEMKHUMH arperaramu, JUisi ONpPEICCHUsl pacxoia 3JIEKTPOSHEPTUH HA EANHHUILY
NPOIYKIMU WK Toydabpukara.

JlomyckaeTcsl ycTaHOBKa CUETYMKOB TEXHUUECKOTO y4eTa Ha BBOJIE NPEANPHUSTHUS, €CIIN PaCUETHBINA
y4eT ¢ OTHM MpPEANPUSTAEM BENETCS MO CYETYUKAaM, YCTAHOBJIECHHBIM Ha MOJCTAHLMAX WIH
INEKTPOCTAHIMAX IHEPTOCHCTEM.

Ha ycTaHOBKy ¥ CHSTHE CYETYMKOB TEXHMYECKOTO YdeTa Ha MPEANPHATHAX pa3perieHus
SHEProCHa0KaIOIIeH OpraHu3aluu He TpeOyeTcs.

1.5.43. TIpubGopsl TEXHHUYECKOTO Yy4yeTa Ha MNPEANPUATHAX (CYETYMKH U HM3MEpPUTEIbHbIE
TpaHcopMaTopsl) TOJKHBI HAXOAUTHCS B BEJICHHU CaMUX MOTPeOUTENeH M JOJDKHBI YAOBIETBOPSTH
TpeboBanusiM  1.5.13 (3a uckiroueHWeM TpPeOOBaHUS O HAJIMYMU IUIOMOBI SHEProcHadKarouen
opranuszamun), 1.5.14 n 1.5.15.

1.5.44. Knaccsl TOYHOCTH CYETYMKOB TEXHHYECKOTO ydeTa aKTUBHON 3JIEKTPOIHEPTHU JOJIKHBI
COOTBETCTBOBATh 3HAYCHUSIM, IPUBEICHHBIM HIKE!

J1 nuHMI 35eKTponepeiadn ¢ IBYCTOPOHHUM NUTaHueM HampspbkeHueM 220 kB u Brime, 1,0
TpanchopMaTOpoOB MOIIHOCTHIO 63 MB-A u Gonee
Jist mpounx 0OBEKTOB y4era 2,0

Krnaccel TOUHOCTH CUETYHKOB TEXHUYECKOTO YueTa PeaKTUBHON 3JIEKTPOIHEPTHH AOIyCKaeTCs
BBIOMPATH Ha OJIHY CTYIIEHb HI)KE COOTBETCTBYIOILETO KIacca TOYHOCTH CUSTYMKOB TEXHUYECKOTO
yueTa akTUBHOH 3JI€KTPOIHEPTHH.

T'nmaBa 1.6
MN3MEPEHUS DJEKTPUYECKHUX BEJIMYUH

OBJIACTb TIPUMEHEHMUSA

1.6.1. Hactosmas rnaBa IlpaBun pacmpocTpaHseTcss Ha HM3MEpPEHUs] JJIEKTPUUECKUX BEIUYHH,
OCYIIECTBISICMBIX MPH IOMOIIM CTAI[MOHAPHBIX CPEACTB (TMOKA3BIBAIOIIUX, PETUCTPUPYIONIHX,
(hUKCUPYIOUUX H Ip.).

[TpaBuna He pacnpOCTPAHSIOTCS Ha Ja0OPaTOPHBIE M3MEPEHHS U Ha U3MEPEHUsI, OCYIIECTBIIEMbIE C
MTOMOIIBIO IEPEHOCHBIX MTPUOOPOB.

V3MepeHus: HeIIeKTPUYCCKUX BEIIMYMH, 8 TAK)KE M3MEPEHUS JAPYIUX JJICKTPHUCCKHX BEJIMYMH, HE
periiaMeHTHpoBaHHbIX [IpaBunamu, TpeOyemble B CBS3M C OCOOCHHOCTSIMH TEXHOJIOTMYECKOTO
mpolecca WIM OCHOBHOIO OOOpYZOBaHUs, BBINOJHAIOTCS Ha OCHOBaHHHM COOTBETCTBYIOIINX
HOPMATHUBHBIX JOKYMEHTOB.

OBIIUE TPEBOBAHUS

1.6.2. CpenctBa W3MEpEeHHH SJEKTPHYECKUX BENWYHWH JJOJDKHBI YAOBIETBOPSTH CIELYIOMINM
OCHOBHBIM TPeOOBAaHUAM:

1) xJ1acc TOYHOCTH U3MEPHUTENBHBIX IPHOOPOB JOJDKEH OBITH HE XyXe 2,5;

2) KJacchl TOYHOCTH W3MEPHUTENBHBIX IIYHTOB, J00AaBOYHBIX PE3UCTOPOB, TPAaHCHOPMATOPOB H
npeoOpa3oBaTeneil JOKHBI OBITh HE Xy)Ke IMPUBEICHHbIX B Ta0m. 1.6.1.

3) mpenensl W3MEPEHUS TPUOOPOB MOJKHBI BBIOMPATHCS C yYETOM BO3MOXKHBIX HAMOOJBIIHX
JUTNTENTFHBIX OTKJIOHEHHWH M3MEPseMbIX BEJIMYWH OT HOMHHAJIBHBIX 3HAYCHUI.



1.6.3. YcraHoBKa M3MEPUTEIBHBIX NPUOOPOB JIOJDKHA, KaK NMPABHJIO, IIPOM3BOAUTHCS B IYHKTaX,
OTKy/la OCYLIECTBISIETCS yIpaBlICHHE.

Tabéauua 1.6.1. Kiacesl TOUHOCTH cpecTB U3MepeHUii

Knacc Tounoctu Knacc Tounoctu Knacc Tounoctu Knacc Tounoctu
npudopa IIyHTa, T00ABOYHOTO HU3MEPUTEIBHOTO HU3MEPUTENLHOTO
pesucropa npeoOpa3oBares TpaHchopmaropa
1,0 05 0,5 0,5
15 05 0,5* 0,5*
2,5 0,5 1,0 1,0**

* Jlomyckaercs 1,0.
** Jlomyckaercs 3,0.

Ha moncraHumsx M rupo3IeKTpoCcTaHuIX 0e3 IOCTOSIHHOTO JISKYPCTBa OIIEPaTUBHOTO MEepcoHaa
JIOIyCKaeTcs He YCTaHAaBIHMBaTh CTALIOHAPHBIC IOKa3bIBAIOLIME NMPUOOPHI, NMPHU 3TOM JIOJDKHBI OBITH
NpPeyCMOTPEHbl MecTa JUIsl TPUCOCIMHEHUS] IEPEHOCHBIX IMPUOOPOB CHELUHUAIbHO OO0Y4YECHHBIM
MePCOHAJIOM.

1.6.4. U3mepenus Ha nuHHAX 2uekTponepenaud 330 kB m Bbimie, a Takke Ha reHeparopax |
TpaHcdopmaTopax JOKHBI MPOU3BOIUTHCS HEMPEPBIBHO.

Ha renepatopax u TpaHCpOpMaTOpax THAPOAIEKTPOCTAHIMI JOMyCKaeTcs MNpPOU3BOIUTH
M3MEPEHUs IEPUOANYECKH C TIOMOIIBIO CPEACTB LIEHTPAIN30BAHHOTO KOHTPOJIS.

JlomyckaeTcst POU3BOANTL U3MEPEHHUs MO BBI3OBY" Ha OOIIUI JJIsI HECKOJIBKUAX MPHCOCIUHCHUI
(3a WCKIIOYEHHEM YKa3aHHBIX B IEPBOM a03alle) KOMIUIEKT IOKa3bIBAIOIIMX IPHOOPOB, a TaKke
NPUMEHSTH JIpYTUe CPE/ICTBA [IEHTPaIU30BaHHOTO KOHTPOJIS.

1.6.5. Ilpn ycraHOBKE PErHCTPHUPYIOLIMX IPHUOOPOB B ONEPATUBHOM KOHTYpE IMYHKTA yIPaBJICHHS
JIONyCKaeTCcs He YCTAaHABJIMBATh IOKa3bIBAIOLIME NMPHOOPHI JJIsI HENMPEPHIBHOTO H3MEPEHHs TeX Ke
BEJINYUH.

N3MEPEHHE TOKA

1.6.6. M3mMepeHme TOKa HOJDKHO TPOU3BOJUTHCS B LIETIAX BCEX HANPSDKEHUH, I7Ie OHO HEOOXOIMMO
JUISL CHCTEMaTHYECKOTO KOHTPOJISI TEXHOJIOTHUYECKOTO ITPOIIecca Mk 000py/10BaHHSI.

1.6.7. 3MepeHue NoCTOSHHOrO TOKa JOKHO MPOU3BOAUTECS B LETISIX:

1) reHepaTOpOB MOCTOSTHHOTO TOKA M CHIIOBBIX IpeoOpazoBareliei;

2) akKyMYJISITOPHBIX OaTapei, 3apsHbIX, HOA3APSIIHBIX U Pa3psSJHBIX YCTPOWCTB;

3) BO30OYXICHUsS CHHXPOHHBIX T'€HEPATOPOB, KOMIIEHCATOPOB, a TAKXKE O3JIEKTpOJBUraTenei c
PEryImpyeMbIM BO30YKICHUEM.

AMrepMeTpsl IIOCTOSHHOTO TOKa JOJDKHBI HMMETh JBYCTOPOHHHE INKAaJIbl, €CIH BO3MOXKHO
M3MEHEHNE HalpaBJICHUs TOKa.

1.6.8. B memnsix nmepeMeHHOT0 Tpex($a3zHOTo TOKa CIeqyeT, Kak MPaBII0, H3MEPSATh TOK OJTHOI (ha3bl.

W3mepenne Toka Kaxao# (a3sl TODKHO TPOM3BOAUTHCS:

1) Anst CHEXPOHHBIX TYpOOTeHEpaToOpoB MOITHOCTRIO 12 MBT 1 Goutee;

2) niIs TMHAHR 3JIEKTpoTepeaadH ¢ mo(a3HbIM yIpaBIeHHEM, JHHHH C IPOJOIbHON KOMIIEHCAIEH 1
JVHUHA, U1 KOTOPBIX IIPEIyCMaTpUBAETCS BO3MOXKHOCTH JUIMTEIBHOH pPabOThI B HEMOJHO(DA3HOM
pexxrMe; B 0OOOCHOBaHHBIX CIIydasX MOXKET OBITh NPEIyCMOTPEHO HM3MEpEHHE TOKa KaXIoH (a3sl
nHuH 3nekrponepenayn 330 kB u Beimie ¢ TpexdazHBIM yIIPaBICHUEM;

3) Ans IyTOBBIX JEKTPOICUeH.

N3MEPEHUE HANTPSKEHUA

1.6.9. U3MmepeHune HanpspKeHHs, KaK PaBUIIO, JOJKHO IPOU3BOAUTHCS:

1) Ha cekIMAX COOPHBIX HIMH IOCTOSIHHOTO M IIEPEMEHHOTO TOKa, KOTOpble MOTYT paboTaTh
pa3AenbHo.

JlomyckaeTcst ycTaHOBKa O/IHOTO NMPHUOOpa ¢ EPEKIIFOUYCHNEM Ha HECKOJIBKO TOUEK U3MEPEHHSI.

Ha nmoxcrannusax momyckaercss U3MEpATh HANpPSKEHUE TOIBKO HA CTOPOHE HU3LIETO HANpSKEHUs,
€CII YCTaHOBKa TPaHC(HOPMATOPOB HAIPsHKEHHS HA CTOPOHE BBICIIEr0 HaIpshHKeHHs HE TpeOyeTcs Ui
JIpYTUX LieJeif;



2) B LIEMSAX T'€HEPATOPOB MOCTOSIHHOTO U MEPEMEHHOT0 TOKa, CHHXPOHHBIX KOMIICHCATOPOB, @ TAKIKe
B OTJCJIBHBIX CITyYasx B LEMSIX arperaToB CrennuagbHOr0 Ha3HAYCHHS.

[pu aBTOMATU3UPOBAHHOM IyCKE TCHEPATOPOB WITH APYTHX arperaToB yCTaHOBKA Ha HUX MPUOOPOB
JUTSL HETIPEPBIBHOTO M3MEPEHHS HATIPSKCHUS He 00s13aTeNbHa;

3) B memsx Bo30YXKICHHS CHHXPOHHBIX MAaIlIMH MOIIHOCThI0 | MBT 1 Gonee. B 1iernsix Bo36yxaeHuUsI
THAPOTEHEPATOPOB U3MEPEHHE He 00sI3aTENbHO;

4) B 1emsX CHIOBBIX MpeobpasoBarenc, akKyMy/SITOPHBIX OaTapeil, 3apsiTHBIX W MOI3apsIHBIX
YCTPOMUCTB;

5) B LIEMSAX AYroracsiix PeakTopoB.

1.6.10. B Tpex¢asHbIX CeTAX MPOM3BOJAMTCS H3MEPEHHE, KaK MPaBHIO, OJHOTO MEXIy(a3HOro
HanpspkeHus. B cersx HanpsbkeHueM Boilne 1 kB ¢ 3 dexTrBHO 3a3eMICHHON HEATPAbIO HOMYCKACTCS
U3MEPEHUE TPeX MEXIy(a3HbIX HANPSHKESHU TSl KOHTPOJISA UCIPABHOCTH LIETICH HAMPSHKCHHEM OJHHM
puOOPOM (C MEPEKITIOYECHHEM ).

1.6.11. [JlomkHa TPOM3BOMUTHCS PETHCTPALMS 3HAYCHUI OJHOTO MEXKIy(hasHOro HampsOKCHUs
coopupix mumH 110 kB wu Beime (MO0 OTKIOHEHHS HANPSDKCHHs OT 3aJaHHOTO 3HAYCHHS)
JNMEKTPOCTAHIIM# ¥ OACTAHIINHN, 10 HAIPSHKCHUIO HA KOTOPBIX BEACTCS PEKHM SHEPTrOCHCTEMBIL.

KOHTPOJIb N30JIs11IUN

1.6.12. B cersix mepeMeHHOro Toka Bhiie | KB ¢ W301MpOBaHHON WM 3a3eMJICHHON uepe3
JYTOracsIMil peakTop HEHTpanblo, B CETAX IepEeMEHHOro Toka 10 1 kB ¢ u301MpoBaHHOMN HEHTpabio
U B CETSIX MOCTOSHHOTO TOKA C M30JIMPOBAHHBIMM MOJIIOCAMHU MM C M30JIMPOBAHHOHN cpeqHel TOUKOM,
KaK IIPaBUJIO, JTOJKEH BBIMOJIHATHCA aBTOMAaTHYECKUH KOHTPOJb M30JIAILHMM, ASHCTBYIOIIUI HAa CHUTHAJ
NPU CHIDKCHUM CONPOTHBIICHUS W30JLIIMK OJHOM U3 (a3 (MM 1oJtoca) HUKE 3aJJaHHOTO 3HAUEHHMS, C
MOCJIEIYIOMIMM KOHTPOJIEM aCHMMETPUHM HAaNpsDKEHHs NPH IOMOINM ITOKa3bIBaroLiero mnpubdopa (c
MEepeKITIOUeHIEM ).

JlommyckaeTcst OCyIIECTBIATh KOHTPOIb U30JIAILMY IIyTeM NepUOIMUECKIX U3MEPEHUIN HAIPSKEHUH C
LIEJIBI0 BU3YaIbHOTO KOHTPOJISI aCHMMETPHUU HAIIPSDKCHMUS.

U3MEPEHUE MOIIHOCTH

1.6.13. Vi3mepeHue MOIIHOCTU AOKHO MPOU3BOIUTHCS B IIETIAX:

1) reHepaToOpoOB - aKTUBHOM U PEAKTUBHOM MOIIHOCTH.

IIpu yctanoBke Ha reHeparopax wmomrHocThi0 100 MBT u 06oiee HIMTOBBIX MOKA3BIBAIOIINX
MpUOOPOB MX KJIACC TOYHOCTH JOJDKEH OBITh He Xyxe 1,0.

Ha snextpocrannusax momHOocThio 200 MBT u Gonee momKHA Takke H3MEPATHCS CyMMapHas
AKTUBHAS MOITHOCTD.

PexomenyeTcst n3MepsTh CyMMapHYIO aKTHBHYIO MOIIHOCTH 3JEKTPOCTAHIMN MOITHOCTHIO MEHEe
200 MBT mpu HeoOXOAMMOCTH aBTOMATHYECKOW Mepefadd 3TOTO IapaMeTpa Ha BBIMIECTOSIINI
YPOBEHB ONIEPATUBHOTO YIIPABJICHUS;

2) KOHAEHCATOPHBIX OaTapeil MOIIHOCTBIO 25 MBap U 6oyiee M CHHXPOHHBIX KOMIIEHCATOPOB -
PEaKTUBHOM MOIIHOCTH;

3) TpanchopmaropoB u suHuH, mutapomux CH HampsokenneM 6 kB u BbIlie TEIUIOBBIX
3JEKTPOCTAHILIMM, - aKTUBHOW MOIIHOCTH;

4) NOBBIIAIONIMX TBYXOOMOTOYHBIX TPaHC(HOPMATOPOB AIIEKTPOCTAHIINI - AKTHBHOW U PEaKTUBHOM
MOIIHOCTH. B LIensx MoBbIIAIONIMX TPEXOOMOTOYHBIX TpaHCHOPMaTOpOB (WM aBTOTpaHc(hopMaTopos
C HCHOJIb30BaHHEM OOMOTKH HM3IIETO HANpPsDKEHHs) M3MEpPEHHE aKTHBHOM M PEaKTHMBHOM MOIIHOCTH
JIOJDKHO TIPOM3BOIUTHCS CO CTOPOHBI CPETHETO U HU3IIETO HATIPSKEHHUI.

s tpanchopmaropa, paboraroniero B 0JIOKe ¢ T€HEPaTopoM, U3MEPEHUE MOIIHOCTH CO CTOPOHBI
HU3IIET0 HAMPSDKEHUS CIIEAyeT IPOU3BOINTE B IIEMH TeHEPaTopa;

5) mormkaronux Tpanchopmaropos 220 kB u BeIIIIe - aKTUBHOW M peaKTUBHOM, HanpspkeHuem 110-
150 kB - akTHBHOI MOIITHOCTH.

B memsx MOHMXKAONIMX ABYXOOMOTOYHBIX TPAaHC(HOPMATOPOB H3MEPEHHE MOIIHOCTH JIOJDKHO
MPOM3BOJUTECA CO CTOPOHBI HM3IIETO0 HANPSDKEHHS, a B IEMAX MOHIDKAIOIMINX TPEeXOOMOTOYHBIX
TpaHC(HOPMATOPOB - CO CTOPOHBI CPETHETO W HU3IIET0 HANIPSIKEHUH.

Ha moxcranmumsax 110-220 kB 6e3 BeIxitogaTeneil Ha CTOPOHE BBICIIETO HANPSDKCHUS W3MEpEHUE
MOIITHOCTH JOIMYCKaeTcs He BBIMOJHATH. lIpm 3TOM JODKHBI TPEIyCMAaTpPHBATBCS MeCTa IS
TIPHUCOEIMHEHHSI KOHTPOJIBHBIX MTOKA3BIBAIONINX FIIH PETUCTPHPYIOLINX IPHOOPOB;



6) ymuHMi HampsbkeHueM 110 kB u BbIle ¢ JBYCTOPOHHHMM ITMTAHHMEM, a TaKkKe OOXOIHBIX
BBIKJIIOYATeNEeH - aKTUBHOM U peaKTUBHOM MOILIHOCTH;

7) Ha Jpyrux SJEeMEeHTax NOACTAaHIMH, TJAe AN HNEepUOJUYECKOr0 KOHTPOJS PEXHUMOB CETH
HE0OX0IMMBI U3MEPEHHS [IEPETOKOB aKTHBHON M PEaKTUBHOWM MOIIIHOCTH, JI0JDKHA MTPEAYyCMaTpPUBaThCS
BO3MOKHOCTb TIPHCOEMHEHNS] KOHTPOJIBHBIX NIEPEHOCHBIX PUOOPOB.

1.6.14. Ilpu ycraHOBKE MIMTOBBIX MOKAa3bIBAIOIIMX NPHOOPOB B IEINX, B KOTOPBIX HAIlpaBICHHE
MOIIIHOCTH MOYET U3MEHSATHCS, STH IPUOOPHI IOJDKHBI UMETh IBYCTOPOHHIOIO IIIKAITY.

1.6.15. lomxHa IpOU3BOAUTECS PETUCTPALIUS:

1) akTHBHOM MOIITHOCTH TypOOoreHepaTopoB (MomHOCTEIO 60 MBT 1 Goiee);

2) cyMMapHOW MOIITHOCTH 3JIeKTpocTanuui (MoutHoctsio 200 MBT 1 Gonee).

N3MEPEHUE YACTOTHBI

1.6.16. 3mepeHne 9acTOTHI JOKHO IPOU3BOIAUTECS:

1) Ha Ka)K/I0H CEKLUH IIUH T€HEPaTOPHOTO HAINPSHKEHHUS;

2) Ha K@XI0M reHepaTope OJIOYHOH TETUIOBOI MIIM aTOMHOM AJIEKTPOCTaHIINIA;

3) Ha KaK/10# cucTeMe (CEKIMH) IHH BBICIIETO HANPSHKEHHS 3JIEKTPOCTAHIIUH;

4) B y311aX BO3MOXKHOTO J€JICHHS SHEPTOCUCTEMBI Ha HECHHXPOHHO Pa0OTAIOINE YaCTH.

1.6.17. PeFI/ICTpaHI/IH YaCTOThI NI €€ OTKIIOHCHHUA OT 3a/JaHHOT'O 3HAYCHUA OOJDKHA TPOU3BOAUTLCA:

1) Ha 3nekTpocTanusx MouHocThI0 200 MBT 1 Gonee;

2) Ha 3JEKTPOCTaHIUIX MOLTHOCThIO 6 MBT n Gosee, paboTalOIMX H30IMPOBAHHO.

1.6.18. AOcomioTHas MOTPEIIHOCTh PETUCTPUPYIOUINX YACTOTOMEPOB Ha JJIEKTPOCTAHIIHSIX,
YYaCTBYIOIIUX B PETYJIUPOBaHUU MOIIIHOCTH, A0JDKHA ObITh He Oonee + 0,1 I'm.

HU3MEPEHUS TP CUHXPOHU3ALIUN

1.6.19. /Ins u3mepeHuii npu TOYHOM (Py4HOH MM MOTyaBTOMATHYECKON) CHHXPOHU3ALUH JIOKHEI
NpeycMaTpyUBaThCsl CIEAYIOLIME NPHOOpHL: JABa BOJBTMETpa (WM JBOWHOH BOJBTMETp); JBa
gacToToMepa (MK IBOMHON 9acTOTOMEp); CHHXPOHOCKOIIL.

PEITMCTPAIUA SJIEKTPUYECKUX BEJINYUH
B ABAPUMHBIX PEXKMMAX

1.6.20. [lnst aBTOMAaTHYECKOW PETrHCTpAIlM AaBapUiHBIX IIPOLECCOB B 3JIEKTPUUYECKON YacTu
HHEPrOCHCTEMBI JOJDKHBI IPEyCMaTPUBATHCS aBTOMATHYECKUE OCLIMILIOrpadBbl.

PaccTaHoBKy aBTOMaTHYECKHX OCIIMIUIOrpad)oB Ha 00BEKTAX, a TAKXKE BEIOOP PETHCTPUPYEMBIX UMH
ANIEKTPUYECKUX MApaMETPOB, KaK NPaBHUJIO, CJIEAYyeT IPOU3BOIUTh B COOTBETCTBUH C PEKOMEHIAIUIMH,
MpHUBEACHHBIMH B Tabm. 1.6.2 u 1.6.3.

Ilo coriacoBaHHIO C 3HEpProcucTeMaMH (paifOHHBIMHM SHEPreTHUECKHUMH YIPABICHUSIMH) MOTYT
NpeyCMaTpUBaThCSl PETHCTPUPYIOIIME NPUOOPHl € YCKOPEHHOH 3amuchio Ipu  aBapuu (st
perucTpalyy SJIeKTPUYECKUX MapaMeTpoB, HE KOHTPOJIHUPYEMBIX C IIOMOIIBI0 aBTOMaTHYECKUX
ocumiorpagos).

Ta6auna 1.6.2. PekoMeHIalUM 0 pAcCTAHOBKE ABTOMAaTHYECKUX
aBapUiHBIX OCHMIIOIPadoB Ha 00BEKTaX IHEProcHCcTeM

Hanpsoxenue Cxema KonuuectBo nunui, KonnuecTBo ycTaHaBIuBaeMbIX
pachpesenuTeNbHOTO | pacIpeaeTnTeTbHOTO TIOJIKITFOYEHHBIX K ociorpagos
ycrpoiictsa, kB ycTpoiicTBa CEeKIHNH (CUCTEME IINH)
pacnpenenuTeaIbHOTO
yCTpoiicTBa
750 JIrobas JIroboe Ouu IS KaXKaoi JIHHUHA
(IpenTnovTUTENEHO c 3aMHCHIO
TIPeaBapUItHOTO PEXUMA)
500 " OpHa um a8e OmuH it kaxaoil ouHum (0e3 3amucu
TIPeaBapUITHOTO PEKUMA)
500 " Tpu umm G6onee Ouu IS KaXKaoi JIHHUHA
(IpenmoYTUTENHHO XOTS OBl Ha OXHOH U3
JIMHUM € 3amMchlo  IpelaBapuiHOro
pexuma)




330 " OpHa He ycranasnuBaercs
330 " J1Be nm Ooree OmuH Uit Kaxaod auHUM (03 3ammcu
TIpeIaBapHitHOTO PEKUMA)
220 Ccekmmsvu w |OmHa winm aBe  Ha|OmwH s ABYX CEKIMHA WM paboddx
CHCTEMaMH IIMH  |KQKAYI0 CEKIUIO IJIH|CHCTEM IIMH (6e3 3aIHCH
pabouyio cucTeMy IIHH |TIpeIaBapHuiHOTO pexXnMa)

220 To xe Tpu wm dersipe Ha|OIWH JUTA KaXIOW CEKIMH WM padodcit
KOKIYI0O CeKIHIO WIIHM|CHCTEMBI HIMH (6e3 3aIHCH
pabouyio cucTeMy IINH |TIpeIaBapuiHOTO PexXnMa)

220 " Ilate wmum  Gonee Ha|OguH-IBa IS KaKIOM CEKIUU WM
KOKIYI0O CeKIMIO WIHM[pabodell CHCTEMBl INMH C  OJHHM
pabodyio CHCTEeMy IIMH |ITyCKOBBIM YCTpOHWCTBOM (0e3 3ammcn

TIpeIaBapHtHOTO PEKUMA)
220 Tlonyropnas mm | Tpu umm Gosee OpuH 118 Tpex-4eThlpex JTMHUHA WU AT
MHOTOYTOJIBHUK KaXIoi cucrembl muH (0e3 3ammcu
TIpeIaBapHitHOTO PEKUMA)
220 Bbe3 Brikmrouareneir |OmpHa niu aBe He ycranaBnuBaercs
220 kB nmu ¢ ogauM
BBIKJTIOYATEIEM
220 TpeyrospHuK, To xe Jlonyckaercst yCTaHOBKa OJIHOTO
YeTHIPEXyTOJIbHHK, ABTOMAaTUYECKOro ocummiorpada, eciu
MOCTHK Ha TPOTHUBOMNOJIOKHBIX KOHI@AX JIMHHUN
220 kB HET aBTOMAaTHYECKUX
ocriorpagos

110 C cextmsavu i (OxHa - Tpu Ha Kaxkayo|OmuH 1UIst ABYX CEKIMH WM pabodmx

CHCTEMaMH IIMH  |CeKLIUI0O WM CUCTEMY|CHCTEM LIMH (6e3 3aIHCH

HINH TIpeIaBapUItHOTO PEKUMA)
110 C ceknusamu i |Yetbipe - 1mecth Ha|OOuH Ui KaXIOU CEKIMU WM paboueii
CHCTEMaMH IIMH  |KOKAYI0 CEKIHIO WJIM|CHCTEMBI HINH (6e3 3aIHCH

pabouylo cucTeMy IINH |TIPeIaBapuiHOTO pexnMa)

110 Ccexkmusavu i (Cemb wim  Gomee Ha|OguH I KaXIOH CEKIUM WM pabodei

CHCTEMaMH IIMH  |KQKAYI0 CeKUWIO MIM|CHCTeMbl MUH. JlomyckaeTcs ycTaHOBKa
pabouylo CHCTEeMy IIMH |IBYX aBTOMAaTHYECKUX OCLIILIOrpagoB
UL KaXIOW CeKuM WM padoyei
CHCTEMBI HINH (6e3 3aIHCH
NpeJaBapuiHOro pexxuma)
110 be3 Boikimrouareneit Ha|OqHa UK 1Be He ycranaBnuBaercs
cropone 110 kB,
MOCTHK, TPEYTOJIbHUK,
YeTHIPEXYTOJIBHUK
Taoauna 1.6.3. PekoMenanum no Bei00py 3J1eKTPHYECKUX TapaMeTPOB,
perucTpupyeMbiXx ABTOMATUYECKUMH aBAPUIHBIMHU ocWLIorpadamMu
Hanpsixenue [TapameTpsl, peKOMEHAYyEMBIE JIs1 PETUCTPALIUK ABTOMAaTUYECKUMU
pacIpeaeIuTeaIbHOT0 ocuuutorpagpamMu
ycTpoiicTea, KB
750, 500, 330 @aznble HampsbkeHust Tpex (¢Ga3 swmHMA. HanpspkeHne W TOK  HyJeBOM
MOCJIe/I0BATENbHOCTH JIMHUN. TokM NByX mim Tpex a3 nuHuil. Tok ycumurens
MOIIIHOCTH, TOK IIPHE€Ma BBICOKOYACTOTHOI'O IIPUEMOIIEPENATYNKA U IIOJIOKEHNE
KOHTaKTOB BBIXOJHOT'O MPOMEXKYTOYHOTO peJie BHICOKOYACTOTHOM 3allUThI.
220,110 ®da3Hble HANPSHKEHUS W HANpsOKEHHE HYJIEBOM MOCEeNOBAaTENIbHOCTH CEKIUU

unn pabodei cuUCTeMbl WIIMH. TOKM HyJEBOH IOCIIEZOBATEIbHOCTH JIMHHM,
MIPHUCOEIMHEHHBIX K CEKIMH MM padodeil cucteme muH. DazHple TOKM (ABYX
i Tpex (¢a3) Hauboysee OTBETCTBEHHBIX JIMHUK. Toku mpuema
BBICOKOYACTOTHBIX MpHEMOIepeaaTInKkoB uddepeHnnansHo-ha3HBIX 3amuT
MEKCHCTEMHBIX JIMHUH 3JIeKTpOonepeaatm.

1.6.21. Ha »sieKTpuYecKHx CTaHIMIX, MNPUHAMISKANINX TMOTPEOUTE0 M HMEIONUX CBSI3b C

SHEProCUCTEMOM

(670K-CTAaHIAX),

AaBTOMATHYECKHE  aBapuUiHBIE  OCIMIUIOrpadbl  JOJDKHBI

MpeayCMaTpPUBAThCS A Kaknod cucremsl muH 110 kB m BbIme, gepe3 KOTOPBIE OCYIIECTBISAETCS
CBSI3b C DHEPrOCHCTEMOM IO JMHHUSAM DJIEKTpOIepenadn. JTH OCHIUIOTpadsl, Kak MIPaBHUIIO, JOJKHBI
pPETHCTPUPOBATH HANPsHKEHUs ((pa3HbIe W HYJIEBOW MOCIEI0BATEILHOCTH) COOTBETCTBYIOIIECH CUCTEMBI




IIMH, TOKH ((ha3HbIC U HYJICBOW MOCICIOBATEIBHOCTH) JIMHUH 3JICKTPOIICPEIauH, CBA3BIBAIOIINX OJIOK-
CTaHIIUIO C CUCTEMOM.

1.6.22. Jlna peructpanuu JeWCTBUS YCTPONCTB MpPOTHBOABapUIIHOM CHUCTEMHON aBTOMaTHUKU
PCKOMEH/IYEeTCSl yCTAHABIMBATH JIOTOJIHUTENBHBIC OCIIUIOrpadbl. PaccTaHOBKA OMOHUTEIBHBIX
oCHWILIOrpagoB U BEIOOP PETHCTPUPYEMBIX UMH MAapaMETPOB JOJIKHBI MPEAYCMATPUBATHCS B MPOCKTAX
MPOTUBOABAPUHHON CUCTEMHON aBTOMATUKH.

1.6.23. JInst onpenenenus mect nmoBpexaeHnid Ha BJI 110 kB u Bbiie mnHOM 60tee 20 KM JOKHBI
MpeyCMaTPUBATHCS (PUKCUPYIOIINE PHOOPHL.

T'naBa 1.7
3A3EMJIEHUE U SAIIIUTHBIE MEPBI
SJIEKTPOBE30OIIACHOCTH

YTBEPXXIEHO
MHUHHUCTEPCTBOM YHEPTETUKH
Poccuiickoit @eneparuu

IIpuxa3s ot 8 uromst 2002 r. Ne 204

Beooumcs 6 oeticmeue
c 1 ausaps 2003 a.

O6aacTb npuMeHeHus. TepMUHBI U ONpeeTeHUs

1.7.1. Hacrosimasi rnaBa [IpaBuii pactpoCTpaHseTCss Ha BCE DIEKTPOYCTAHOBKH TEPEMEHHOTO U
MOCTOSIHHOTO TOKA HANpsbKeHUeM 10 1 KB 1 Bblllie U COJACPKUT 0011He TPeOOBaHHS K UX 3a3€MIICHUIO U
3aIIUTE JIOJCH M KUBOTHBIX OT MOPAKEHHUS FIMEKTPUUECKIM TOKOM KaK B HOPMAIILHOM PEeKHMeE pabOoThI
ANEKTPOYCTAHOBKH, TaK M TP MOBPEKICHUH U30JISLHH.

JlononHuTtensHple TpeOOBaHKS PUBEICHBI B COOTBETCTBYIONINX TJ1aBax [1YD.

1.7.2. DreKTpOyCTaHOBKH B OTHOIICHHH MEP AJIEKTPOOE30IIaCHOCTH Pa3/IeNIOTCs Ha:

JNIEKTPOYCTAHOBKH HampspkeHHeM Bbiie 1 KB B ceTax ¢ riiyxozasemieHHO# win 3¢dexTrBHO
3a3eMJICHHOH HelTpaibio (cM. 1.2.16);

JJIEKTPOYCTAHOBKH HampsbkeHueM Boitie 1 kB B ceTsix ¢ M30IMpPOBAaHHOW MM 3a3€MIICHHON uepe3
JIyrOTacsinii peakTop WM PE3UCTOP HEUTPaIIbio;

JJIEKTPOYCTAHOBKH HampshkeHneM 10 1 KB B ceTsX ¢ rIyx03a3eMICHHON HEeHTPaIbIO;

JJIEKTPOYCTAHOBKH HampshkeHHeM 0 1 KB B ceTAX ¢ M30JMPOBAHHON HEHTPAIIBIO.

1.7.3. Jlyist 37€KTPOYCTAaHOBOK HampsikeHueM 10 1 KB npuHSTHL clieytoline 0003HaYeHHYS:

cucrema TN - cucrema, B KOTOPOW HEWTpaslb UCTOYHMKA TMUTAHUS TIIyXO 3a3eMJICHA, a OTKPBIThIC
MPOBOJISAIINE YaCTH DIICKTPOYCTAHOBKH IMPUCOEAMHEHBI K TIIyX03a3eMJICHHON HEeWTpald HCTOYHHKA
MOCPE/ICTBOM HYJIEBBIX 3aIIIUTHBIX POBOIHUKOB,;
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Puc. 1.7.1. Cucrema TN-C nepemennoro (a) u octosiauoro (6) Toka. HysneBoit 3amuTHblii 1
HyJIeBO paboumii MPOBOIHUKH COBMEIIIEHBI B OJTHOM MPOBOIHHKE:
1 - 3a3emymTeNns HEHTpamy (CpeaHEH TOUYKHN) HCTOYHUKA THUTAHS,
2 - OTKPBITHIC MIPOBOAIINE YACTH; 3 - HCTOYHUK MUTAHUS MTOCTOSIHHOTO TOKA



cucreMa TN-C - cucrema TN, B KOTOpOI HyJeBOW 3alMTHBIM M HyJIeBOH pabounii IPOBOIHHUKU
COBMEILICHBI B OTHOM TIPOBOJIHHKE HA BCEM e¢ MpoTsbkeHuu (puc. 1.7.1);

cucrema TN-S - cucrema TN, B KOTOpOH HyJEBOW 3aIUTHBIN W HyJIEBOH pabo4Wil MPOBOJHUKH
pa3zernieHbl Ha BceM ee MpoTsbkeHuu (puc. 1.7.2);

cucrema TN-C-S - cucrema TN, B KOTOpOi (hyHKLIMH HYJIEBOTO 3alIUTHOTO M HYJEBOTO pabodero
MPOBOJIHMKOB COBMEIIEHBI B OTHOM IPOBOJHUKE B KAKOH-TO €€ YacTH, HAaYMHAs OT UCTOYHUKA ITUTAHHS
(puc. 1.7.3);

cucrema IT - cucrema, B KOTOpOW HEWTpanb MCTOYHHMKA NMUTAaHHUS HM30JIMPOBaHA OT 3EMJIM WM
3a3eMiieHa d4epe3 NPHOOPHI WM YCTPOMCTBa, MMeIone OOJbLIOE CONPOTHBIEHHE, a OTKPHITHIE
MPOBOJISIIINE YACTH HJIEKTPOYCTAaHOBKH 3a3eMileHs! (puc. 1.7.4);

cucrema 1T - cuctema, B KOTOPOI HEHTpajb MCTOYHHUKA NMUTAHHS TIIyXO 3a3eMJIEHa, a OTKPHITHIC
MPOBOJSIINE YacTH JJIEKTPOYCTAHOBKHM 3a3e€MJICHBI IIPU TIOMOIIM 3a3€MIISIIOIIEr0 yCTPOWCTBA,
INEKTPUUECKH HE3aBUCHMOT'O OT TJIyX03a3eMIICHHOW HeHTpasi ncrouHuka (puc. 1.7.5).

[epBas OykBa - cocTOsIHME HEHTPaIX UCTOYHUKA ITUTAHUST OTHOCUTEIBHO 3EMITH:

T - 3a3eMIIeHHAs! HEUTpaIb;

| - u3onupoBaHHast HEUTPab.
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Puc. 1.7.2. Cucrema TN—S mepementoro (a) u noctosiaoro (6) Toka. HyseBoi 3aiuTHbIH 1
HyJeBOH pabouuil MPOBOTHHUKH Pa3/IeIeHBI:
1 - 3a3eMutiTeNh HEHTPATH HCTOYHHIKA IEPEMEHHOTO TOKa; 1-1 - 3a3eMITuTeIh BBIBO/IA HCTOYHUKA
MOCTOSTHHOTO TOKA; 1-2 - 3a3eMIIUTEIh CpeTHE TOUYKH HCTOYHHIKA MIOCTOSIHHOTO TOKA; 2 - OTKPBITHIE
TIPOBOJISATINE YACTH; 3 - HICTOYHUK MTHTAHHSI

Bropas-OykBa - cOCTOSTHHE OTKPBITHIX IPOBOSIINX YaCTeH OTHOCHUTEIHHO 3EMITH:

T - OTKPBITBIC TPOBOAANINE YaCTHU 3a3€MJICHBI, HC3aBUCHUMO OT OTHOIICHUSA K 3€MIJIC HeﬁTpaHI/I
HWCTOYHMKA MMUTAHUS WM KaKOW-TN00 TOUYKU rmTa}omeﬁ CCTH,

N - OTKPBITBIC TMPOBOAAIIUE YaCTH TMPUCOCAUHEHBI K FJ'[yXO3aSeMJ'[eHHOI\/’I HeﬁTpaJ'lH HUCTOYHHUKA
NUTaHUs.

Iocnenyromme (rociae N) GYKBbI - COBMEIIEHHE B OJHOM MPOBOJHHUKE I pasjeiieHie QpyHKIM
HyJIEBOT'0 pab0y4ero ¥ HyJeBOI'0 3alIUTHOTO IPOBOIHUKOB:



S - nynesoii pabouwnii (N) u HyneBoii 3auuTHbIi (PE) NIPOBOJHUKH Pa3ACiCHBL;
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Puc. 1.7.3. Cucrema TN-C-S nepementoro (a) u nocrosiaaoro (6) Toka. HyneBo#t 3amutHelii 1
HyJIeBOM pabounii IPOBOJAHUKN COBMEIIECHBI B OJTHOM MPOBOIHUKE B aCTH CHCTEMBI:
1 — 3a3eMuTMTENH HEHTPAIN HCTOYHHKA TIEPEMEHHOTO TOKa; 1-1 - 3a3eMIIMTENs BBIBOIA HCTOYHUKA
TIOCTOSTHHOTO TOKa; 1-2 - 3a3eMIIUTEIb CpeTHEN TOYKH HCTOYHUKA TIOCTOSHHOTO TOKA; 2 - OTKPBITHIE
MPOBOISIIIINE YACTH, 3 - HICTOUHUK ITHTAHHUSI

C - (yHKOME HYIEBOTO 3allIUTHOTO W HYJEBOTO pabodero MpPOBOIHUKOB COBMEIICHHI B OJHOM
npoBoauke (PEN-nipoBogauK);

N -/ - HyneBoii pabouwnii (HEHTpPaIEHBIN) TPOBOTHIIK;

PE - /- 3ammTHBI TIPOBOMHHK (3a3¢MIISIOMIMN TPOBOJHUK, HYJIEBOH 3aIWUTHBIA MPOBOJHUK,
3alIUTHBIN MPOBOJIHUK CHCTEMBI YPaBHUBAHUS IOTCHITNAJIOB);

PEN - # - cOBMeIICHHBIiT Hy/ICBOM 3aIUTHBI H HYJICBOH PaGOUHil IIPOBOHHKH.
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Puc. 1.7.4. Cucrema IT mepemenHoro (a) u moctosHHOTO (6) Toka. OTKPBITHIC TPOBOASIINE
YaCTH 3JICKTPOYCTAHOBKH 3a3eMJIeHbl. HelHTpaiib HCTOUYHHMKA MUTaHKUS U30JIMPOBaHA OT 3EMITU
WM 3a3eMJIeHa Yepe3 OOJIbIIOE CONPOTHBIICHHUE:

1 - conpoTuBneHUE 3a3eMIICHUS] HEHTPaI UCTOUHNKA UTaHUS (€CIH UMEeTCs); 2 — 3a3eMIIUTEIb;
3 — OTKpBITHIE NPOBOJSIINE YACTH; 4 - 3a3eMIISIIOIEE YCTPOHCTBO AIIEKTPOYCTaHOBKHY;

5 - uCTOYHMK UTaHUS

1.7.4. DnexTpuueckasi ceTb ¢ 3()(EKTUBHO 3a3eMJICHHOI HEWTpallblo - Tpexda3Has dNeKTpUIecKas
ceTh HanpspkeHueM Beilie 1 kKB, B koTopoii koadduIieHT 3aMbIKaHus Ha 3eMITI0 HEe TIpeBbImaet 1,4.

Koa¢ppuuueHT 3aMpIkaHust Ha 3eMJTII0 B TpeX(]a3HOW 3JIEKTPUYECKON CETH - OTHOIICHHE Pa3HOCTH
MOTEHIMAIOB MEX]y HEMOBpEKAeHHOW (Da3oi M 3eMIleil B TOUKEe 3aMbIKaHHs Ha 3eMIIIO JIPYroil win
JBYX Ipyrux (a3 Kk pa3HOCTH MOTEHIUATIOB MEXIy (azoii 1 3emiieil B 3TOW TOUKe 10 3aMbIKaHUs.
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Puc. 1.7.5. Cuctrema 7T nepeMeHHOro0 (a) U MOCTOSIHHOTO (6) Toka. OTKPBIThIE MPOBOSILINE YaCTH
AJIEKTPOYCTAHOBKY 3a3€MJICHBI TP MTOMOILH 3a3€MIICHUS], JIEKTPUIECKHA HE3aBUCUMOTO OT
3a3eMJIMTEINs] HEWTpaIn:

1 - 3a3emuuTeNIb HEHTPAIM UCTOYHUKA IEPEMEHHOTO TOKa; 1-1 - 3a3eMiIMTeNh BBIBOIA HCTOUYHHUKA
MOCTOSIHHOTO TOKa; 1-2 — 3a3emumnTens cpetHel TOUKH HCTOYHHKA IIOCTOSIHHOTO TOKA; 2 - OTKPBITHIE
MIPOBOASIINE YaCTH; 3 - 3a3€MIIUTEIb OTKPBITHIX TIPOBOJIAIINX YacTel 3JIEKTPOYCTAaHOBKH;

4 - NICTOYHMK IIUTAHUS



1.7.5. T'myxo3a3emiieHHass HeWTpasb - HeWTpanb TpaHchopMaTopa WIM T'eHEparopa,
NPUCOEIMHEHHAs HENOCPEACTBEHHO K 3a3eMIISIOIEMY YCTPOHUCTBY. ['JIyXx03a3eMIIEHHBIM MOXET OBITh
TaK)Ke BBIBOJ HCTOYHHKA OJJHO(A3HOr0 NEPEMEHHOTO TOKA MM TIOJIFOC HCTOYHHUKA IIOCTOSIHHOTO TOKA B
JIBYXIIPOBOJHBIX CETSX, & TAKXKE CPEHSS TOUKA B TPEXIIPOBOIHBIX CETSIX IMTOCTOSIHHOTO TOKA.

1.7.6. N3onmpoBaHHast HEUTpab - HEUTpab TpaHcopMaTopa WM reHepaTopa, HePUCOSANHEHHAs
K 3a3eMJISIIOILEMY YCTPOWCTBY WIIM MIPUCOENHEHHAs! K HEMY uepe3 O0JIbIIoe CONPOTHBRIIEHHE NPUOOPOB
CUTHAIM3AIMHU, U3MEPEHUS, 3aIIUThI U JPYTHX aHAJTOTUYHBIX UM YCTPOMCTB.

1.7.7. IlpoBosiast 4acTh - 4acTh, KOTOPast MOXKET ITPOBOAUTH JIIEKTPHUECKHUIT TOK.

1.7.8. TokoBeaymast 4acTh - NPOBOAIIAS YACTh JIEKTPOYCTAHOBKH, HaXOJIasics B Ipolecce ee
paboTsl mox paboyMM HampsHKEHHEM, B TOM YHCJe HyjlIeBoW paboumii mpoBomHuk (HO He PEN-
MPOBOJIHUK).

1.7.9. OtkpelTasgs mpoBOAAIIAs 4YacTb - JIOCTYIHAs INPUKOCHOBEHHWIO MPOBOASINAS YacTh
9JIEKTPOYCTAaHOBKH, HOPMaJbHO HE HAXOJIIAsCs 0]l HANpsHKEHHEM, HO KOTOpask MOXKET OKa3aThCs
O] HANTPSDKEHUEM TP HOBPEXKICHUH OCHOBHO N30JISILIUH.

1.7.10. CropoHHsisi MpOBOASIIAs YacTh - NPOBOJAINAS 4YacTb, HE SBIISIOMA’CS YacThIO
JJIEKTPOYCTaHOBKH.

1.7.11. IIpsiMmoe MPUKOCHOBEHHE - DIEKTPUYECKUH KOHTAKT JIFOAEH MM JKUBOTHBIX C TOKOBEYILIUMHU
YaCTSIMH, HAXOASAIIMMHUCS 110]1 HAIPSHKCHUEM.

1.7.12. KocBeHHOE ITPUKOCHOBEHHE - SJIEKTPUUECKUI KOHTAKT JIOJIEH MM KHUBOTHBIX C OTKPHITHIMU
MPOBOJISIIMMH YaCTSMH, OKa3aBIIUMUCS 10]] HANPSDKEHUEM TP MOBPEXKICHUH N30JISILIUH.

1.7.13. 3ammra OT mPSAMOTO NMPHUKOCHOBEHUS - 3alUTa AJS NPeNOoTBpallieHUs MPUKOCHOBCHMS K
TOKOBEYIIIUM YaCTsIM, HAXOJSIIIIMCS 110]] HAIPSDKCHUEM.

1.7.14. 3aumra npu KOCBEHHOM NPUKOCHOBEHUH - 3aIlUTa OT HMOPaKCHUS 3IEKTPUYECKUM TOKOM
NpU NPUKOCHOBEHMH K OTKPBITHIM MPOBOJSIIMM 4YacTSIM, OKA3aBIIUMCS IOJ HaIlpsHKEHHEM IpH
MOBPEXJICHUH U30JISILIUH.

TepMmuH noBpeKACHNE H30JISIIMH CIIEAYET TOHUMATh KaK eIMHCTBEHHOE MOBPEKICHUE N3OJISILIUH.

1.7.15. 3a3zemnutens - NpOBOASAIIAs YacTh WJIM COBOKYIHOCTH COEIMHEHHBIX MEXIYy co00MH
MPOBOJISIINX YaCTEl, HAXOAAIINXCS B ANEKTPUUECKOM KOHTAKTE € 3eMJIeH HEMOCPEACTBEHHO WM Yepe3
MPOMEXXYTOYHYIO TIPOBOJIAILYIO CPEY.

1.7.16. HMcKyCcCTBEHHBIM 3a3eMJIUTENb - 3a3€MIIUTENb, CIICIUAIBHO BBHIMONHAEMBIN IS Ienei
3a3eMJICHHSI.

1.7.17. EcrecTBeHHBIf 3a3eMJIUTENIb - CTOPOHHSS MPOBOJAIIAS YacTh, HaxoIsmiasics B
ANIEKTPHUYECKOM KOHTAKTe C 3eMJIeii HENOCPEJCTBEHHO MM 4epe3 MPOMEKYTOUHYIO IPOBOJISILYIO
cpeay, UCHONb3yeMast JJIsl LeJiel 3a3eMIICHUSL.

1.7.18. 3azemustonmii MPOBOJHHUK - MPOBOJHHK, COCIMHSIOMMI 3a3eMIIEMyI0 4acTh (TOUKY) C
3a3eMJIUTENIEM.

1.7.19. 3azemsitolee yCTPOMCTBO - COBOKYITHOCTD 3a3EMJIUTENS M 3a3€MIISTFOIIUX TPOBOTHIKOB.

1.7.20. 30Ha Hys€BOro MOTEeHIIMATa (OTHOCUTENIbHAS 3eMJIs) - YaCTh 3€MJIH, HAXOIAIIASICS BHE 30HBI
BJIMSTHUSL KAKOTO-JTMOO0 3a3eMIIUTENS, SIEKTPUUECKHUI TOTEHIIMA KOTOPOW IIPUHUMAETCSI paBHBIM HYJIO.

1.7.21. 3oHa pacrekanus (JIOKaJgbHasi 3eMJIs) - 30HA 3eMJTH MEXTY 3a3€MIIUTENIEM U 30HOU HYJIEBOTO
MOTEHIHANA.

TepmuH 3eMiIs1, HCIIOJIL3YyEMBbIil B TJ1aBe, CIIEAyeT IOHUMAaTh KaK 3eMJIsl B 30HE PacTeKaHUsL.

1.7.22. 3amblKaHHEe Ha 3eMJII0 - CIIyJalHBIA SJIEKTPUYECKHIl KOHTAKT MEXAYy TOKOBEAYLIMMH
YaCTSIMHU, HAXOASAIIMMHUCS T10]1 HANPSDKEHUEM, U 3eMUIIeH.

1.7.23. HampspkeHne Ha 3a3eMIISIOIIEM YCTPOWCTBE - HANpsDKEHHE, BO3HUKAIOIIEE MPU CTEKAHUU
TOKa C 3a3eMJIMTENIs] B 3€MJII0 MEXIY TOYKOH BBOJIa TOKa B 3a3€MIIMTENb M 30HOH HYJIEBOTO
MOTEHIHANA.

1.7.24. HanpsbkeHue NMPUKOCHOBEHHUS - HANPSIKEHHE MEXIY JBYMS MPOBOISIIMMH YacTSIMU WA
MEXy MPOBOJSINEH YacThi0O M 3eMIIeH NMpPU OJHOBPEMEHHOM INPHKOCHOBEHMH K HMM YEJIOBEKa MM
’KHUBOTHOTO.

OxuaeMoe HanpspKEHHE MPUKOCHOBEHHWSI - HAIPsHKEHHE MEXIy OJHOBPEMEHHO IOCTYIHBIMU
MPUKOCHOBEHHUIO MTPOBOASIIMMH YaCTSIMH, KOT/Ia YeJIOBEK MJIH )KUBOTHOE UX HE KacaeTcs.

1.7.25. Hampsbkenue Iara - HanpspDKeHHE MEXAY JABYMsi TOYKAMH Ha MOBEPXHOCTH 3€MIIH, Ha
pacctosiHuu 1 M OfIHa OT APYToi, KOTOPOE IPUHUMAETCS PaBHBIM UIMHE 11ara 4eloBeKa.

1.7.26. ConpoTHBIIEHNE 3a3eMIISIOIIETO YCTPONCTBA - OTHOIICHHE HANPSDKEHUS Ha 3a3eMIIIONIEM
YCTPOWCTBE K TOKY, CTEKAIOIIEMY C 3a3EMJIMTEIS B 3EMITIO.

1.7.27. DKBUBaICHTHOE YAEIHHOE COIPOTHBRIICHNE 3eMJIM C HEOJAHOPOTHON CTPYKTYpOH - yAETBHOE
ANIEKTPUYECKOE COMPOTHUBICHWE 3EMIIM C OJHOPOIHOW CTPYKTYpOil, B KOTOpOW CONpPOTHBIICHHE
3a3eMIISIIOIIET0 YCTPOUCTBA MMEET TO JKE€ 3HAUSHHUE, YTO U B 3eMJIe C HEOJHOPOHOM CTPYKTYPOH.



TepMuH yaenpHOE CONPOTUBJIECHUE, HCIOJNB3YEMBIH B TIJaBe Ui 3€MIM C HEOAHOPOIHOU
CTPYKTYpOH, clielyeT IOHUMATh KaK SKBUBAJIEHTHOE yJI€JIbHOE COIPOTUBIICHUE.

1.7.28. 3a3zemieHuE - MPEIHAMEPCHHOE JJICKTPUYECKOC COCIMHCHHE KAKOW-THOO TOYKU CETH,
9JIEKTPOYCTAaHOBKH MJIH 000PYIOBaHHMS C 3a3EMIISIOINM YCTPOHCTBOM.

1.7.29. 3amuTHOE 3a3eMJICHHUE - 3a3EMJICHHE, BBINOJIHAEMOE B IIETISIX AJIEKTPOOE30acHOCTH.

1.7.30. Pabouce (pyHKIMOHATIBHOE) 3a3eMIICHHE - 3a3€MJICHHE TOYKH HJIM TOYEK TOKOBEIYIIHUX
YacTel AIICKTPOYCTAHOBKH, BBILIOJNHSIEMOE JUIsl oOecrieueHus: padoThl 3JIEKTPOYCTaHOBKH (HE B LEJSIX
9NEKTPOOE30NaCHOCTH).

1.7.31. 3amuTHOE 3aHyJleHHE B 3JEKTPOYCTAHOBKAX HampsbkeHHeM 1o 1 kB - mpennamepenHoe
COEJMHEHHE OTKPBITHIX MPOBOMSIIMX dYacTell ¢ IIyxXxo3a3eMJICHHOM HEHWTpanblo TeHepaTopa WU
TpaHcdopmaropa B ceTsx Tpex(ha3HOro TOKa, C TIyX03a3eMIICHHBIM BBIBOJIOM HCTOYHHKA OJHO(A3HOTO
TOKa, C 3a3€MJICHHOM TOYKONH MCTOYHHMKA B CETSIX MOCTOSHHOIO TOKa, BBIIOJHSIEMOE B LEJIX
9NEKTPOOE30NaCHOCTH.

1.7.32. YpaBHHMBaHHE MOTCHLIHANOB - 3JIEKTPHUECKOE COEIAMHEHUE MPOBOAAIIMX YacTed i
JIOCTIDKEHHS PABEHCTBA UX IMOTEHLIUAIIOB.

3alUTHOE YypaBHUBAHME MOTEHLIMANOB - ypaBHHMBAaHHE IIOTEHIMAJIOB, BBINOJIHSIEMOE B LEIAX
9JEKTPOOE30NaCHOCTH.

TepMuH ypaBHHBaHHE MOTECHIMAJIOB, HCIIOJIB3YEeMbI B IJIaBe, CleQyeT MOHMMAaTh KaK 3al[UTHOE
ypaBHHBaHHUE NTOTEHIUAJIOB.

1.7.33. BrlpaBHUBaHHE [TOTEHIMAIOB - CHIXKEHHE PA3HOCTH MOTCHIUAIOB (IIarOBOTO HANPSHKEHU)
Ha MOBEPXHOCTH 3€MJIM WM I0JIa MPU HMOMOIIH 3AIIUTHBIX IIPOBOJHHUKOB, MPOJIOKEHHBIX B 3eMJ€, B
MOy WJIM Ha HX TOBEPXHOCTH M TNPUCOCAMHEHHBIX K 3a3eMILIIOIIEMY YCTPOMCTBY, HIH IIyTeM
MIPUMEHEHUS CIIEIHATIbHBIX MTOKPBITHH 3eMIIH.

1.7.34. Bauraeiii  (PE) m0poBOAHMK - TMPOBOMHUK, TpPEAHA3HAYCHHBIA Ui Ieneit
AEeKTP0OE30MacHOCTH.

3anUTHBIN 3a3eMIIIONINH MPOBOJHUK- 3AIIUTHBIN IPOBOIHUK, MPEIHA3HAYEHHBIN IS 3alIUTHOTO
3a3eMJICHHUS.

3anIUTHBIN MPOBOAHUK YPaBHUBAHUA NOTECHIMAJIOB - 3AIUTHBIM TPOBOIHUK, IPEIHA3HAYCHHBIHN U1
3alUTHOTO ypaBHUBAHUS TOTEHIUAJIOB.

HyneBoil 3amuTHBIH NPOBOJHMK - 3allUTHBIA TPOBOAHUK B DJEKTpoycTaHOBKax 10 | kB,
MpeJHAa3HAYCHHBI [ NPHUCOCTUHEHHUS OTKPBITBIX MPOBOAIIMX YacTed K TIyX03a3eMJICHHOM
HEUTpai HCTOYHUKA TUTaHHUS.

1.7.35. HyneBoii pabouwnii (HefitpanbHbiit) mpoBoHUK (N) — MPOBOAHKK B SIIEKTPOYCTAHOBKAX JI0
1 kB, npenHa3zHaueHHBIA AT NHUTAHUA SJEKTPONPHUEMHHKOB M COSAMHEHHBIH € TIIIyX03a3eMJICHHOU
HEeWTpaJIblo TeHeparopa WM TpaHcopmaropa B ceTsiX Tpex(a3zHOro TOKa, € TIIyX03a3eMJICHHBIM
BBIBOJIOM HCTOYHMKA OJHO(A3HOTO TOKA, C TJIyX03a3eMJICHHOM TOYKOH HMCTOYHHKA B CETAX
MOCTOSIHHOT'O TOKA.

1.7.36. CoBMeleHHBIC HYJICBOM 3alIUTHBIN U HyleBoi pabounii (PEN) mpoBOAHUKHY - TPOBOTHUKH
B DJIEKTPOYCTaHOBKaxX HampsbkeHneM 1o 1 kB, coBmelnatoniyie (yHKIMH HYJEBOTO 3alllUTHOTO U
HYJIEBOTO pabouero npoBOJIHUKOB.

1.7.37. I'maBHasg 3a3emisiomas IIMHA - IIMHA, SBISIONIAICS YacThIO 3a3eMIIIONIETO YCTPOHCTBA
NIEKTPOYCTaHOBKH A0 | kKB m mpenHasHaueHHas I MPUCOEIMHEHHS HECKOJIBKUX IPOBOIHUKOB C
IEJIBI0 3a3€MJICHUS U YPaBHUBAHUS IOTEHIIHAIIOB.

1.7.38. 3ammTHOEC aBTOMATHYECKOE OTKIIIOUCHHE MUTAHUS - aBTOMATHYECKOC pPa3MbIKAHUE MU
OJTHOTO MJIM HECKOJBKHUX (Da3HBIX MPOBOIHUKOB (M, €CIIH TPEOYETCs, HyJIEBOTO pabouero MpoBOHUKA),
BBINOJIHSIEMOE B LIEJIAX IEKTPOOE30MacHOCTH.

TepMuH aBTOMaTH4YeCKOE OTKIIIOYCHHE NMHUTAHHS, UCHOIb3YEMBIH B IJIaBe, CleAyeT MOHUMAaTh Kak
3aIITHOE aBTOMaTHYECKOE OTKITIOYCHHUE TTUTaHHUS.

1.7.39. OcHOBHast M30JIAIHS - M30JSIIMSA TOKOBEAYIIMX YacTel, 00eCleunBarolias B TOM UYHCIIC
3aIIUTy OT MPSAMOTO MTPUKOCHOBEHHS.

1.7.40. JomomHUTENbHAS U30JISIINS - HE3aBUCUMAs M30JISLHS B AJIEKTPOYCTAHOBKAX HAIPSKEHHEM
mo 1 kB, BemmomHseMas IOMOJHHUTENFHO K OCHOBHOM M3OJSIMM U 3alIWTHl NIPH KOCBEHHOM
MIPUKOCHOBCHHHU.

1.7.41. JIoitHast M30JAIMA - M30JALHS B 3JEKTPOYCTAaHOBKAX HampshKeHneM 1o 1 kB, cocTosmas u3
OCHOBHOM U JJOTIOJIHUTENIBHOM U30JISIIUH.

1.7.42. YcuneHnHas u30JsIIMSI - HW30JSIIMSL B O3JIEKTPOYCTAHOBKAaxX HampspkeHueM 1o 1 kB,
obecrieunBaromasi CTENEHb 3aIIUTHI OT MOPAKEHHUS DIICKTPUYECKUM TOKOM, PAaBHOICHHYIO JBOHHOI
W30JIAIHH.



1.7.43. Csepxuuskoe (Manoe) Hanpspkenne (CHH) - Hampsbkenuwe, He mnpesbimatomee 50 B
nepemeHHoro u 120 B moctosiHHOTO TOKA.

1.7.44. PaspenutenbHbIl TpaHcdopmarop - TpaHchOpMaTop, MEpBHYHAsE OOMOTKa KOTOPOTO
OTZeJIeHa OT BTOPUYHBIX OOMOTOK IIPY IMOMOIIM 3aIIIUTHOTO 3JIEKTPUUECKOTO pa3/IesICHHs [IETIeH.

1.7.45. besomacHblii pa3feiuTENbHBIH TpaHC)OpPMATOp - pPa3JeNHUTENBHBIA TpaHchOopMaTop,
NpeHa3HaYeHHbIN JUTS TUTaHUs LeTeil CBepXHU3KUM HalpsHKEHHEM.

1.7.46. 3aiuTHBII 5KpaH - MPOBOAAIIMI dKpaH, PEAHA3HAYCHHBIA JUTS OTJEICHUS 3JIEKTPUIECKON
LMY W/WIK NIPOBOJHUKOB OT TOKOBEIYIIUX YacTeH APYTUX LEHeH.

1.7.47. 3ammTHOE 2JIEKTPUUECKOE pa3/ieleHue Lenei - OTIelIeHne OTHOW SIEKTPUIECKON e OT
JPYTHX LETel B 3JIeKTpOyCTaHOBKaxX HaNpspkeHneM A0 1 kB ¢ momorsio:

JBOMHOM H30ISALINY;

OCHOBHOH M30JISILIMY U 3aLIUTHOTO KPaHa;

YCUIJICHHOW M30JISIHY.

1.7.48. HempoBopsmue (M30JMpYyIOLIME) MOMELICHUS, 30HBI, IUIOIIAJIKH - ITOMEIICHHUS, 30HBI,
IUIOIIAJIKK, B KOTOPBIX (HAa KOTOPBIX) 3allMTa IPU KOCBEHHOM HPUKOCHOBEHHUH OOECIEeYMBACTCS
BBICOKHMM COIIPOTHBIIEHHEM I10J1a U CTEH M B KOTOPBIX OTCYTCTBYIOT 3a3€MJICHHBIC IIPOBOISIINE YACTH.

Oo6une TpeGoBaHUsA

1.7.49. TokoBexymue 4acTh SJCKTPOYCTAHOBKH HE MOJDKHBI OBITH JTOCTYIHBI AJS CIYYaifHOTO
MPUKOCHOBEHHUS, @ JOCTYNHBIE NPUKOCHOBEHHIO OTKPBITBIE M CTOPOHHHE MPOBOAAIINE YaCTH HE
JOJDKHBI HaXOJWUThCS IOJ HAIPSDKCHUEM, MPENCTABISIOINM OITACHOCTh TOPAKCHUS IEKTPHIESCKUM
TOKOM KaK B HOPMAJIBHOM PEXHUME PAOOTHI JJICKTPOYCTAHOBKH, TaK U MPH MOBPEXKICHUH H30JISIHN.

1.7.50. 1 3aIUTEI OT MOPAXKEHUS! NEKTPHIECKUM TOKOM B HOPMAIBHOM PEKHME JIOJDKHBI OBITh
NPUMEHEHBl 10 OTACNBHOCTH WM B COYETaHHUHM CIEAYIOIIME Mephl 3alUThl OT MPSMOTO
MPUKOCHOBCHUS:

OCHOBHas U30JIALHS TOKOBEAYIINX JaCTEH;

OTpaXIEHHUI 1 000JI0YKY;

yCTaHOBKa 0apbepoB;

pa3MelIeHre BHE 30HBI IOCATAeMOCTH;

MPUMEHEHNE CBEPXHHU3KOTO (MaJoro) HalpsKEHHUS.

Jl1s mOTIONTHUTENBHON 3aIUTHI OT MPSAMOTO HNPHUKOCHOBEHHUS B 3JIEKTPOYCTAHOBKAX HAINPsDKCHHUEM
mo 1 kB, npu Hammuun TpeboBaHuit Apyrux TiaaB [1YD, cieqyeT MPUMEHSATh YCTPOWCTBA 3alIUTHOTO
otkmoueHus (Y30) ¢ HOMHHABHBIM OTKIIIOYAOIIUM TU(PepeHInaIEHEIM TOKOM He Oonee 30 MA.

1.7.51. JIas 3aIIUTBl OT TOPaKCHUS IEKTPHMUECKUM TOKOM B Cilydae IMOBPEKACHHS H3OJISILAN
JOJDKHBI OBITh TIPUMEHEHHI 10 OTJENBHOCTH MM B COYETAHWH CIIAYIOIIME MEphl 3alluThl NpH
KOCBEHHOM IIPUKOCHOBEHHH:

3aIIMTHOE 3a3eMJICHHE;

ABTOMATHUYECKOE OTKIIOYCHUE TUTaHNUS;

ypaBHUBaHHUE MOTECHIUANIOB;

BBIPAaBHUBAHHUE OTEHIUAJIOB;

JIBOMHAS MJIM YCHIICHHAS! M30JISLINS;

CBEpPXHH3KOE (MaJloe) HarpsHKEeHHE;

3aIIMTHOE JIEKTPUIECKOE pa3zieeHNe enei;

M30JIMPYIONIHE (HETIPOBOISIINE) TOMEIICHNUS, 30HBI, TIOIIA/IKH.

1.7.52. Meps!l 3amuThl OT MOPaKEHUS JIEKTPUYECKHM TOKOM JOJDKHBI OBITh NPENyCMOTPEHBI B
3JIEKTPOYCTAaHOBKE MJIM €€ YacTH JMOO NMPUMEHEHBI K OTACIBHBIM 3JICKTPOIIPUEMHUKAM M MOTYT OBITH
peann3oBaHBl IIPU  HW3TOTOBJICHHUHM  3JIEKTPOOOOpYAOBaHUs, MO0 B  Mpolecce  MOHTaxa
3JIEKTPOYCTaHOBKH, JIMOO B 000MX CITydasix.

[Ipumenenne aByx M Oojiee Mep 3aIIUTHI B 3JIEKTPOYCTAHOBKE HE JIOJDKHO OKa3bIBaTh B3aMMHOTO
BIIMSTHUS, CHIDKAIOMIETO 3((EKTUBHOCTD KaXKI0W U3 HUX.

1.7.53. 3ammry npu KOCBEHHOM IPUKOCHOBEHHMH CJEIYET BBIIOJNHATH BO BCEX CIydasx, €CIU
HaInpsKeHUE B AJIEKTpoycTaHoBKe npesbimaeT 50 B nepemennoro u 120 B nocTosHHOrO TOKA.

B mnomemieHusx ¢ TOBBILICHHOW ONACHOCTBIO, OCOOO OIACHBIX M B HAPYKHBIX YCTaHOBKAxX
BBITIOJIHEHNE 3alIUTHl NPH KOCBEHHOM IPHKOCHOBEHHHM MOXKET IOTPeOOBAaThCS NpU Ooiee HUBKUX
HanpspKEeHUsIX, HanpuMep, 25 B nepemennoro u 60 B nocrosiHHOTrO ToKa miu 12 B nepemenHoro u 30
B nocTosiHHOTO TOKa NPY HAJIMYUK TPeOOBAaHUI COOTBETCTBYIOMNX T1aB [1YD.

3amuTa OT NPSIMOTO NMPHUKOCHOBEHHMS HE TPEOYETCs], €CIN AIIEKTPOOOOPY/I0BAaHHE HAXOANTCS B 30HE
CHCTEMBl ypaBHUBAHUWS IOTEHIMAJIOB, a HauOoibllee pabouyee HampspKEHHE He IpeBbimiaeT 25 B



nepemMeHHoro win 60 B MOCTOSHHOrO TOKa B TMOMEIICHHSX O€3 MOBBIIICHHON omacHoctd u 6 B
MEePEeMEHHOTO WK 15 B moCTOSHHOTO TOKa - BO BCEX CIIydasix.

HpI/IMe'-IaHI/Ie. 3nech W gainee B TiaBe HanpsKECHUE MNEPEMCHHOI'0 TOKa O3HA4YacT CPEAHCKBAAPATUYHOC
3HAYCHUEC HAIPAXKCHUSA IMEPEMEHHOTIO0 TOKA; HAPAXKCHUE MNOCTOAHHOI'O TOKAa — HAMPSAKEHUEC IMMOCTOSHHOI'O WM
BBIIIPAMIICHHOI'O TOKa € COACPIKaHUEM nynbcaunﬁ He 6osee 10 % ot CpE€AHCKBAAPATUIHOI'O 3HAYCHU .

1.7.54. [lna 3a3eMJICHUs OJIEKTPOYCTAaHOBOK MOTYT OBITH HCIIOJIb30BaHbl HCKYCCTBEHHBIE U
€CTECTBEHHBIE 3a3eMJIUTeNH. Ecii npu UCHOIb30BaHUM €CTECTBEHHBIX 3a3eMIIMTENIEH CONPOTUBICHUE
3a3eMJISIOIIMX YCTPOICTB WM HAIpsDKEHHE NMPUKOCHOBEHUS MMEET JOMyCTUMOE 3HAYCHHE, a TaKKe
o0ecreuynBaloTCsT HOPMHUPOBAaHHbIE 3HAYCHUsS HANPSHKEHHS Ha 3a36MIBIIOIIEM yCTPOWCTBE W
JIOITyCTUMBIE IUIOTHOCTH TOKOB B €CTECTBEHHBIX 3a3€MIIMTENAX, BBIIOJIHEHHE MCKYCCTBEHHBIX
3a3eMIIMTENEeH B JJIEKTpOycTaHoBKax 1o 1 kB He oOs3atensHo. Mcmonb3oBaHHE eCTECTBEHHBIX
3a3eMJdTeNed B KAuyecTBE JJIEMEHTOB 3a3eMIIIOLIMX YCTPONCTB HE JMOJDKHO MPHUBOAMTH K HX
MOBPEX/ICHUIO TIPH MPOTEKAaHWH 10 HUM TOKOB KOPOTKOT'O 3aMbIKaHUs WIM K HapyLIEHUIO paboThI
YCTPOMCTB, C KOTOPBIMU OHH CBS3aHBI.

1.7.55. [lns 3a3emieHHs B OJICKTPOYCTAaHOBKAaX pa3HbIX HA3HAYCHWH W  HAIpPsHKEHHH,
TEePPUTOPUATIBHO COJMKEHHBIX, CIIEAYeT, KakK IPaBWIO, IPUMEHSATH OJHO oOIlee 3a3eMiIsioliee
YCTPOWHCTBO.

3azeMJIsroIIee YCTPOWCTBO, UCTIONIB3YEMOE JUI 3a3€MJICHUS JIEKTPOYCTAHOBOK OHOTO MIIM Pa3HBIX
Ha3HAYeHUH M HaNpsHKEHWH, JOJDKHO YIOBIECTBOPSTH BCEM TpPEOOBAaHUSIM, IPEABSIBISEMBIM K
3a3eMJICHHIO 3THX 3JIEKTPOYCTAaHOBOK: 3allUTHI JIIOAECH OT MOPaXEHUS 3JICKTPHUYECKHUM TOKOM IpHU
MOBPEXICHUN M30JIALUH, YCJIOBHSM DPEXHMOB pabOThI ceTed, 3aIlUThl 3JIEKTPOOOOpYJOBAaHUS OT
MepeHanpsDKEHNs U T. A. B TEYCHUE BCEro IepHoa HKCILTyaTallly.

B mnepBylo ouepenb JOKHBI OBITH COOJNIOJNEHBI TPEOOBAaHUS, NPENbSIBISEMBbIE K 3alUTHOMY
3a3eMJICHHUIO.

3a3eMJIAIOINe YCTPOHUCTBA 3alIUTHOTO 3a3€MJICHHS JIEKTPOYCTAHOBOK 3JaHMH M COOPYKEHHUH U
MOJIHME3aUTEl 2-H U 3-H KaTeropuil 3THX 3JaHUH U COOPY)KEHHH, KaKk MpaBWJIO, JOJKHBI OBITh
o0mMu.

[Ipu BBHIMOJIHEHHH OTHEIBHOTO (HE3aBHCHMOIO) 3a3eMJIMTENs JUId paboyero 3a3eMJICHUs IO
YCIOBHAM PabOThl MH()OPMALMOHHOTO WM APYroro YyBCTBUTENBHOTO K BO3JCHCTBHIO IOMEX
000pyIOBaHMs TOJDKHBI OBITh NPUHATHI CHELUUAIBHBIC MEpBI 3aLUTHl OT MOPAXKECHUS DJIEKTPUUECKHM
TOKOM, HCKIIOYAIOIHEe OJHOBPEMEHHOE NPHUKOCHOBEHHE K YacTsAM, KOTOpble MOTYT OKa3aThCs IOJ
OIaCHOM Pa3HOCTHIO MOTEHIUATIOB ITPU OBPEKACHUH N30JIAIHH.

Jdns oObequHEeHUsT 3a3eMIIIOIIMX YCTPOMCTB PAas3HBIX DJIEKTPOYCTAaHOBOK B OJHO oOmiee
3a3eMJISIOIIee YCTPOICTBO MOTYT OBITh HCIIOIB30BAaHBl €CTECTBEHHBIE M HCKYCCTBEHHBIE 3a3eMJISIOIINE
MPOBOTHUKH. X 4NCIIO JOIDKHO OBITH HE MEHEE IBYX.

1.7.56. TpeOyemble 3HAa4YECHUs HANpPSDKCHUH NPUKOCHOBEHWS M COIPOTHBIICHUS 3a3€MIISIOIINX
YCTPOHCTB MHpPHU CTEKAaHHH C HHUX TOKOB 3aMBIKaHMA Ha 3€MJII0 U TOKOB YTEUKH MJOJDKHBI OBITh
oOecreyeHsl pu HanboJIee HeOIArONPUATHBIX YCIOBHSIX B JIFO00E BpeMst rojia.

IIpu ompeneneHUH CONPOTHBIEHHS  3a3eMIIIONINX  YCTPOHCTB  JOJDKHBI  OBITH  YUTEHBI
HCKYCCTBEHHBIE M €CTECTBEHHbIC 3a3EMJIIHTEIH.

IIpu ompeneneHny yAeabHOTO CONPOTHUBICHUS 3eMJIM B Ka4eCTBE PAacUeTHOTO ciexyeT MPUHUMATh
€ro Ce30HHOE 3HaueHHe, COOTBETCTBYIOIee Hanboiee HeOIaronpUsITHBIM YCIOBHSIM.

3a3eMJIIOINe YCTPOMCTBA JOJKHBI OBITh MEXaHWMYECKH NMPOYHBIMH, TEPMUUECKH M JTUHAMUYECKU
CTOHKMMH K TOKaM 3aMBIKaHUS Ha 3€MITIO.

1.7.57. DnektpoycTaHOBKH HampspkeHHeM 70 | kKB JKuibIX, OOIIECTBEHHBIX U MPOMBIIIEHHBIX
3MaHUH ¥ HapYXHBIX YCTaHOBOK JOJDKHBI, KaK MPaBWJIO, IOIydYaThb IHUTAHHE OT HCTOYHHMKA C
TTyX03a3eMJICHHON HEHTpaibio ¢ IpUMEHEeHHeM cucTeMsl TN.

Jis 3ammuTel OT MOpaKeHHWS AJIEKTPUYECKHM TOKOM IPH KOCBEHHOM IPHKOCHOBEHHHM B TAaKHX
AIIEKTPOYCTAHOBKAX JOJDKHO OBITH BBIITOJHEHO aBTOMATHYECKOE OTKITIOUCHHE MUTAHHUS B COOTBETCTBUU
¢ 1.7.78-1.7.79.

TpeodoBanus k BbiOOopy cucteM TN-C, TN-S, TN-C-S s KOHKPETHBIX 3JIEKTPOYCTAaHOBOK
MIPHUBEACHBI B COOTBETCTBYIOMINX IM1aBax [IpaBuir.

1.7.58. Tlutanue 3NIEKTPOYCTAHOBOK HAmpspKeHHEM 110 1 KB mepeMEeHHOro Toka OT MCTOYHHKA C
M30JIUPOBAHHOW HEWTPalbi0 C NPHMEHEHWEM cHucTeMbl |T ciemyeT BBINONHATH, KaK HPABUIO, MPHU
HEJIOIyCTUMOCTH TIepephIBa TMHUTAHWSA MPHU IEPBOM 3aMBIKAHMM Ha 3€MJII0 WIM Ha OTKPHITHIE
MIPOBOIAIINE YACTH, CBA3aHHBIE C CHCTEMOI ypaBHUBAHMS MOTCHINAIOB. B TaknX 3JEeKTPOYyCTaHOBKAX
JUIA 3alIUTHl [P KOCBEHHOM TIPHKOCHOBEHHM IPH IHEPBOM 3aMBIKAHWM Ha 3€MIIO JIOJDKHO OBITH



BBITIOJIHEHO 3aIIMTHOE 3a3€MJICHHE B COUYCTAaHHU C KOHTPOJIEM M30JIILMU CeTH Wi npuMeHeHsl Y30 ¢
HOMHHAQJIBHBIM  OTKJIoYatomM JuddepenunansubiM  Tokom He Oosee 30 MA. [lpu  nBoiiHOM
3aMBIKAaHMM Ha 3EMJII0 JIOJDKHO OBITh BBIIIOJIHEHO aBTOMAaTHUECKOE OTKIIOUCHHE IUTAaHUS B
cootBercTBHU ¢ 1.7.81.

1.7.59. Iluranue 3MEKTPOYCTAHOBOK HampspKeHHEM 10 | KB OT mcTouHMKa ¢ riryxo3a3eMIIeHHON
HEWTPAJIbI0O W C 3a3eMJICHHMEM OTKPBHITBIX MPOBOMISIIMX 4YacTed IpH IOMOIIM 3a3eMJIMTENs, He
MPUCOETMHEHHOT0 K Helrtpanu (cucrema 77), IOMyCKaeTcsl TOJIBKO B TEX CiIydasx, KOTAa yCIOBHS
anekTpobe3onacHocTu B cucteMe TN He Moryr ObiTh oOecredeHbl. J[JIst 3aIIMTHI TPH KOCBEHHOM
MPUKOCHOBEHUH B TaKHX 3JIEKTPOYCTAHOBKAX JOJDKHO OBITH BBINOJIHEHO aBTOMAaTHUECKOE OTKIIIOYECHHE
nuTaHus ¢ 00s3aTenbHbIM npruMeHenreM Y 30. [Ipu 5ToM 10KHO OBITH COOITIOEHO YCIIOBUE:

R.1,<50B,

rae |, - Tok cpabaTeIBaHUS 3aIIUTHOTO YCTPOICTBA;

Ra - cymMMapHOE CONMpPOTHBIICHHE 3a3€MIMTENS] M 3a3€MIIIOIIETO MPOBOAHUKA, NPH NPHUMCHEHUN
Y30 g 3amuThl HECKOJNBKHX AICKTPOINPHEMHHKOB - 3a3€MIIIOIIETO TPOBOJHMKA Hamboiee
YIAJICHHOTO 3JIEKTPONPUEMHHKA.

1.7.60. Ilpm mpuMeHEeHWH 3aIIUTHOTO aBTOMATHYECKOTO OTKIIOYCHUS IHTAHWSA NOJDKHA OBITH
BBIIIOJJHEHA OCHOBHAsl CHCTEMa YpPaBHMBAaHMSA NOTCHIMAIOB B cooTBeTcTBMM ¢ 1.7.82, a mpm
HEOOXOMMMOCTH TaK)ke JONOJHHUTENbHAas CHCTEMa YpaBHUBAHUWS IOTECHIMATIOB B COOTBETCTBHH C
1.7.83.

1.7.61. Ilpu npumenennu cucteMsl TN peKOMEHIyeTcs BBIIONHATH MIOBTOPHOE 3a3emiicHne PE- u
PEN-nIpoBOTHIKOB Ha BBOJIC B MJICKTPOYCTAHOBKHU 3[JaHHUM, a TaKKe B IPYTHX JOCTYIHBIX MecTax. Jlis
MOBTOPHOTO 3a3€MJICHHS B IIEPBYIO OYEpeb CIEHyeT MCIOIb30BaTh €CTECTBEHHBIC 3a3€MIINTEIIH.
ComnpoTHBIIEHHE 3a3EMIIUTENS TOBTOPHOTO 3a3€MJICHHUSI HE HOPMUPYETCH.

BHyTpu OONBIIMX W MHOTOATAXXHBIX 3aHMH AHAJOTHYHYIO (DYHKIHUIO BBIIOJNHIECT ypaBHUBAHHUC
MOTEHIMAIOB  [TOCPEJCTBOM IIPHCOCIWHEHUS] HYJIEBOTO 3aIlUTHOTO TPOBOJHMKA K TIJIABHOU
3a3eMIISTIOIIEH MIMHE.

[ToBTOpHOE 3a3eMIICHHE >JIEKTPOYCTAHOBOK HampshKeHHeM 10 1 kB, momydaromux nmuTaHue Io
BO3AYIIHBIM JINHHUSAM, TOJDKHO BBITIONHATHCS B cooTBeTcTBHH ¢ 1.7.102-1.7.103.

1.7.62. Ecam Bpemst aBTOMAaTHYECKOTO OTKJIIOUYCHUS ITUTAHKS HE YIOBIETBOPSIET yciaoBuaMm 1.7.78-
1.7.79 mns cucremsr TN u 1.7.81 mns cuctemsl T, To 3ammra mpu KOCBEHHOM HPUKOCHOBCHUH IS
OTAEIBHBIX YacTel 3JIEKTPOYCTAHOBKH MM OTAEIBHBIX 3JIEKTPOIPHEMHHUKOB MOXET OBITH BBIIIOIHEHA
NPUMEHEHNEM JBOMHOW WIIM YCWIIEHHOHM m3oisiumu (3iekTpoobopynoBanne kiacca |l), cBepxHu3KOTO
HanpspkeHust (3nekTpoodopynoBanue kiacca lll), amexTpudeckoro pasmerneHus merneil H30IUPYIOMIHX
(HenpoBoAIINX) TOMENIEHUH, 30H, TUTIOMIA IOK.

1.7.63. Cucrema IT HanpsokeHmem mo | kB, cBs3aHHas depe3 TpaHchopMaTop C CETBHIO
HarpspkeHueM Bbimie 1 kB, mommkHa OBITH 3amuineHa TPOOMBHBIM MPEIOXPAHUTENIEM OT OINACHOCTH,
BO3HUKAIONIEH NP TOBPEKACHUN HM30JIMNA MEXIy OOMOTKAaMH BBICHIEIO M HH3IIETO HAIpsHKEHUH
TpaHcdopmaropa. [IpoOuBHOIN MpenoXpaHUTENs AOJDKEH OBITh YCTAaHOBIIEH B HEeWTpanu wid (ase Ha
CTOPOHE HU3KOTO HANPSDKEHMS KaXkKI0ro TpaHchopMaTopa.

1.7.64. B snexTpoycTaHOBKaxX HampshkeHHeM Bbimle | kB ¢ n3ommpoBaHHON HEHTpabio IS 32U THI
OT HOPaXXEHHS JJICKTPHYECKUM TOKOM JIOJDKHO OBITh BBIIIOJIHEHO 3aIIMTHOE 3a3€MJICHHE OTKPBITHIX
MPOBOISIINX YacTeH.

B Takux 35eKTpOyCTaHOBKAX JOJDKHA OBITH MPEIyCMOTPEHA BO3MOKHOCTE OBICTPOTo 0OHapYKeHHs
3aMBIKAaHWH Ha 3eMJII0. 3aliTa OT 3aMBIKaHWH HA 3€MJIIO JIOJDKHA YCTaHABJIMBATHCS C JEHCTBHEM Ha
OTKJIIOYEHHUE 0 BCEH JIEKTPUYECKH CBA3aHHOW CETH B TeX CIydasx, B KOTOPBIX 3TO HEOOXOANMO IO
YCIIOBHAM 0€30MacHOCTH (JUIsl JIMHUH, TMTAIOMNX TEPEIBIXHBIC ITOICTAHIINN U MEXaHU3MBI, TOP(SHbIC
pa3pabOTKH H T.IL.).

1.7.65. B anexrpoycTaHOBKax HampsbkeHHeM Bbime | kB ¢ 3¢ ¢dexTnBHO 3a3eMIIeHHON HEHTpaibio
JUISL 3AI0UTHl OT HOPAKEHHS JIICKTPHYECKUM TOKOM JIOJDKHO OBITH BBINOJTHEHO 3aIUTHOE 3a3eMJICHHE
OTKPBITHIX MPOBOASIINX YaCTEH.

1.7.66. 3ammrtHOe 3aHyrmeHume B cuctemMe TN W 3amuTHOE 3a3eMieHHMe B cucreme |T
3JIEKTPOOOOPY/IOBaHMs, YCTaHOBIEHHOr0 Ha omopax BJI  (cuinoBele ¥ W3MepHUTENBHBIC
TpaHcopMaTopsl, pa3beANHUTENH, NPEIOXPAHUTEIH, KOHACHCATOPHl M APYIUe almaparsl), JOJDKHO
OBITH BBIMOJIHEHO C COOJIIO/ICHHEM TpeOOBaHMM, MPUBEICHHBIX B COOTBETCTBYIOIIMX IiaBax I1YD, a
TaK)Ke B HACTOsIIEH raBe.

ConpoTuBieHHe 3a3eMJIIOIIET0  ycTpodcTBa omopel BJI, Ha KOTOpoil  yCTaHOBIIEHO
3EeKTPO00OPYIOBAHHE, JOJDKHO COOTBETCTBOBATh TPEOOBAHMSAM TI. 2.4 1 2.5.



Mepbl 3alIMTHI OT MPAMOI0 NPUKOCHOBCHUSA

1.7.67. OcHOBHasi HM30JALINS TOKOBEXYIIMX YacTeH JOIDKHA MOKPBIBATH TOKOBEOYIIHE YacTH U
BBIZICP)KUBATH BCE BO3MOXKHBIC BO3ICHCTBHS, KOTOPBIM OHA MOXKET IOJBEPTaThCs B IIpOIECCE €e
SKCIUTyaTallud. Y JaJeHHWE W30SIIUM JOJDKHO OBITh BO3MOXKHO TONBKO ITyTEM €€ pa3pyLIeHUs.
Jlakokpaco4HbIE MOKPBITHSA HE SBIISIOTCS HM30JIAIMEH, 3aIIUINAONIEH OT MOPaKEHHS 3IEKTPUIECKUM
TOKOM, 32 HCKIIOUYCHHEM CIIy4aeB, CIICIMAIBHO OTrOBOPEHHBIX TEXHHYECKUMH YCIOBHSAMH Ha
KOHKpeTHbIE m3/enust. [Ipy BBIMOIHEHNN W30JSIUY BO BPEMSI MOHTaXa OHA JIOJDKHA OBITh HCIIBITAHA B
COOTBETCTBHH C TpeOoBaHMsIMHU TII. 1.8.

B cayuasx, Korgja OCHOBHas 30U OOECHEYMBACTCS BO3AYIIHBIM NPOMEXYTKOM, 3aIllUTa OT
IPSIMOTO MTPUKOCHOBEHMS K TOKOBEAYIIIMM YacTsIM HIIM TPHOJIIKEHUS K HUIM Ha OIAaCHOE PACCTOSIHUE, B
TOM YHCIIE B 3JICKTPOYCTAHOBKAX HampspKeHHeM Bbime | kB, momkHa OBITH BBIIOJIHEHA MTOCPEICTBOM
00011049eK, OTpaXXIeHUH, 0apbEPOB MM PA3MEIIEHHEM BHE 30HBI JOCSITAEMOCTH.

1.7.68. Orpaxxnenust 1 00OJOYKH B INIEKTPOYCTAHOBKAX HampspkeHHeM 10 | kB MOIDKHBI MMETh
cTerieHb 3amuTel He MeHee IP 2X, 3a uckirouenneM cirygaeB, KOraa OOJibIIIE 3a30pbl HEOOXOAUMBI IS
HOPMAaJIbHOH paboTHI 3JEKTPOOOOPYIOBAHUS.

OrpaxneHuss W OOOJOYKH JOJDKHBI OBITh HAISKHO 3aKPEIUICHBI M HMETh JOCTaTOYHYIO
MEXaHUYECKYIO ITPOYHOCTb.

Bxox 3a orpajkaeHHe WM BCKPBITHE OOOJIOYKH JOJDKHBI OBITH BO3MOXHBI TOJIBKO HPH MOMOIIN
CIEHMATBHOTO KJII0Ya MIIM HHCTPYMEHTA MO0 ITOCIIe CHATHS HANPsDKEHUS ¢ TOKOBEAYIIUX dacTel. [Ipn
HEBO3MOXXKHOCTH COONIOZCHUS STHX YCIOBHH JOJDKHBI OBITh yCTAaHOBJIEHBI HPOMEXYTOUYHBIC
OTPaXICHUS CO CTENEeHbI0 3amuThl He MeHee |P 2X, ymaneHme KOTOPBIX TaKXe IOJDKHO OBITH
BO3MO’KHO TOJIBKO TIPH IOMOIIH CIICINAIBHOTO KITI0Ya WM HHCTPYMEHTA.

1.7.69. bappepbl npenHa3HaYeHbl Ui 3alUUTHl OT CIy4allHOTO NPUKOCHOBEHMS K TOKOBEIYILUM
YJacTsIM B 3JIEKTPOYCTAaHOBKAax HampspkeHHeM a0 1 kB wim nmpuOmmkeHHss K HUM Ha OIIacHOE
paccTosiHME B 3JIEKTPOYCTAaHOBKax HalpspkeHHeM Bbimie 1 kB, HO He MCKIIOYalOT mperHaMepeHHOTO
MPUKOCHOBCHUSI W TIPHOMIDKCHUsT K TOKOBEAYIIMM YacTsM Ipu obxome Oapwepa. Jna ynmameHus
GappepoB He TpeOyeTcsi NMPUMEHEHHsA KIIoYa WIM WHCTPYMEHTa, OIHAKO OHM JOJDKHBI OBITh
3aKpeIuIeHbl TaK, YTOOBI MX HENb3s OBUIO CHATH HENpEeAHAMEpPEeHHO. baphepbl DOIDKHBI OBITH U3
M30JIMPYIOLIET0 MaTepHaa.

1.7.70. Pa3merieHre BHE 30HBl JOCATAEMOCTU JJs 3allUTBl OT NPSMOTO NPUKOCHOBEHHS K
TOKOBEIYIIUM YacTsIM B 3JIEKTPOYCTaHOBKAX HampspkeHueM 10 | kB wmnmm npuOmkeHns K HUM Ha
ONIaCHOE PAacCTOSHHE B JICKTPOYCTAHOBKAX HampspKeHHEeM Bbimie | KB MoxeT ObITh IPHUMEHEHO NpH
HEBO3MOXXHOCTH BBIIIOJIHEHUSI MED, YKa3aHHBIX B 1.7.68-1.7.69, nunu ux Henocrarounoctu. Ilpu stom
paccTosiHie MEXAY JOCTYIHBIMHA OJHOBPEMEHHOMY IPHUKOCHOBEHHIO MPOBOISAIIMMH YacTIMH B
3JIEKTPOYCTaHOBKAX HarpspkeHueM 1o | kB momkHo ObITh HE MeHee 2,5 M. BHyTpH 30HBI ocsTaeMocTn
HE JIOJDKHO OBITh 4YacTel, MMEIONMX pa3Hble IOTEHIHAIbl M JOCTYNHBIX OJHOBPEMEHHOMY
MPUKOCHOBEHHUIO.

B BepTuKambHOM HalpaBJeHUH 30HA JOCATAEMOCTH B 3JIEKTPOYCTaHOBKax HampspkeHuneM 1o 1 kB
JIOJDKHA COCTaBIISATh 2,5 M OT IIOBEPXHOCTH, Ha KOTOPOH HaxomsaTcs Jroau (puc. 1.7.6).

VYka3aHHBIC pa3Mepbl JaHbl 0e3 ydeTa NPHMEHEHHs BCIIOMOTATENIBHBIX CPEACTB (HampuMep,
MHCTPYMEHTA, JIECTHHIL, JUTHHHBIX TIPEIMETOB).

1.7.71. YcraHoBka OapbepoB M pa3MEIIEHHE BHE 30HBI JOCSTAEMOCTH JIOIYCKAaeTCsl TOJBKO B
MOMEIIEHUSX, JOCTYITHBIX KBaIM()UIIMPOBAHHOMY IIEPCOHAITY.

1.7.72. B 31eKTpOIIOMENICHUAX AIEKTPOYCTAHOBOK HampshkeHneM 10 1 kB He TpeOyertcs 3amuTa oT
MPSIMOTO TTPUKOCHOBEHHMS TIPH OJJHOBPEMEHHOM BBITIOJIHEHHUH CIIEAYIONIUX YCIOBHIA:

9TH TIOMEUIEHHS OTYETIMBO 0003HAYEHBI, U JOCTYII B HUX BO3MOXEH TOJIBKO C OMOIIBIO KJIFOYa;

obecrieueHa BO3MOXKHOCTb CBOOOIHOTO BBIX0Ja M3 ITOMEIICHNUS 0€3 KITI04a, ke eCIM OHO 3aIepTo
Ha KIII0Y CHapyXH;

MHHUMAJIBbHBIE pa3Mephl IIPOX0JI0B 00CITyKMBaHHSI COOTBETCTBYIOT I 4.1.
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Puc. 1.7.6. 30Ha gocsraeMocTH B 3JIEKTPOyCTaHOBKax 0 1 kB:
S - IOBEPXHOCTH, HA KOTOPOH MOKET HaXOIUTHCS YEIIOBEK;
B - ocHOBaHue moBepxHocTH S;
FFFFFST - IPaHULIA 30HBI OCATaEMOCTH TOKOBEIYLIUX YaCTE PyKOH 4YeJIOBEKa, HaXOAIIErocs Ha
TIOBEPXHOCTH S;
0,75; 1,25; 2,50 M - paccTOsiHHS OT Kpast MOBEPXHOCTH S 10 TPaHHIIBI 30HBI JOCSITacMOCTH

Mepbl 321U THI OT MPAMOT0 U KOCBEHHOI'0 MPUKOCHOBEH Uit

1.7.73. Ceepxunzkoe (Mmamoe) Hanpspkerne (CHH) B amekTpoycTaHOBKax HampspkeHHeM a0 1 kB
MOXET OBITh MPUMEHEHO ISl 3alUTHl OT MOPAKEHMS 3JIEKTPUYECKHM TOKOM IIPH TIPSIMOM H/WMIN
KOCBEHHOM NPHKOCHOBEHHUSX B COUCTAaHHU C 3AIUTHBIM DJIEKTPUIECCKUM pa3ZeicHHEM Lenel Wi B
COYETaHUH C ABTOMATHYECKHM OTKJIFOYEHHEM NUTAHHS.

B xauectBe mcrounuka muranus nerneiit CHH B o6oux cirydasx ciemyeT MpUMEHATH Oe30TacHBIH
pasmenurenbHBIE  TpaHchopmatop B cootBerctBHH ¢ ['OCT 30030 «TpanchopmaTtopst
paszenuTenpHbple M O0e30macHble pa3fenuTedbHble TpaHchopmarops» mimm Apyroi mcrounnk CHH,
obecrieunBaromunii paBHOLICHHYIO CTETIEHb OE30ITaCHOCTH.

ToxoBeaymue wactu nerneii CHH DomKHBI OBITh 3IIEKTPUYECKH OTHCICHBI OT JPYTHX IeTeil Tak,
YTOOBI 00ECIIEUNBATIOCH HIICKTPUUECKOE Pa3JelIeHHE, PAaBHOIICHHOE Pa3JIeICHUI0 MEXIy NepBUYHON 1
BTOPUYHONH OOMOTKaMHM pa3JeIUTENbHOTO TpaHCc(hOopMaTopa.

IIpoBognuku neneit CHH, xak npaBuio, DOJDKHBI OBITH MPOJIOXKEHBI OTJAEIBHO OT ITPOBOJAHUKOB
OoJsiee BBICOKMX HAIPSHKEHWH M 3aIUTHBIX IMPOBOAHHUKOB, JHOO OTAEIEHBI OT HHUX 3a3€MJICHHBIM
METAJUIMIECKUM  SKpaHOM (000I04YKOif), 1uOO0 3aKIOYeHBl B HEMETANIMYECKYI0 000JI0UKYy
JIOTIOJTHUTEJIFHO K OCHOBHOW M30JISILIUN.

Buwiku u poserku wmrencenbHbIx coenuHurened B uensix CHH He npomwxkHbel pomyckats
MOAKITIOUYEHHE K PO3ETKaM M BUJIKaM APYIUX HAMPsDKEHHUH.

[ITencenpHbIe PO3ETKH AOJDKHBI OBITH O€3 3aIIMTHOTO KOHTAKTA.

[pu 3navennsx CHH Berme 25 B nepemennoro wim 60 B mocTossHHOTO TOKa JOMKHA OBITH TakkKe
BBINIOJIHEHA 3allUTa OT MPSMOTO IPUKOCHOBEHHS IPH IIOMOIIM OTPAXICHWH WM 000JOYEeK WIN
M30JISILIMK, COOTBETCTBYIOLIEH HcnbITaTeabHOMY HampspkeHuto 500 B mepemenHoro toka B TeueHue |
MUH.

1.7.74. Ilpn npumenenun CHH B coueTaHuu ¢ 30€KTpUUECKUM pazlielieHHEM LeNeil OTKpBIThIE
MPOBOISIINE YacTH HE JOJDKHBI OBITH NPEAHAMEPEHHO NPHCOCIMHEHBI K 3a3€MIIMTENI0, 3aIIUTHBIM
MPOBOJHUKAM WM OTKPBHITBIM IIPOBOJSIIIMM YacTsM JPYIMX HeNnedl M K CTOPOHHHM IPOBOISIINM
YacTsIM, KpOME CITydasi, KOTrJja COeIMHEHHE CTOPOHHMX MPOBOJISIINX YacTell ¢ 3JeKTpooOopya0BaHNEM
HE00X0/IMMO, a HAaPSDKEHHE Ha 3THX YacTSIX HE MOXKET NpeBbIcuTh 3Hauenne CHH.

CHH B coueTaHuu ¢ JI€KTPUYECKUM pa3/ielIeHUEM LIeNel cielyeT IPUMEHATh, KOTAa TP MOMOIIU
CHH Heo0xoanuMo 00ecneunTh 3alUTy OT MOPAKEHMS SJIEKTPUUYECKMM TOKOM IIPH TOBPEXICHHH
n3oysiuK He Tonbko B nenu CHH, HO u npu noBpexaeHNH U30JSLUU B APYTUX LEMX, HAlpUMep, B
LENH, MUTAIOIEN HCTOYHUK.

IIpu npumenennn CHH B coueTanun ¢ aBTOMAaTH4E€CKUM OTKIFOUEHHEM MUTAHUS OJUH U3 BBHIBOJOB
ucrounnka CHH m ero kopmyc NOKHBI OBITH IPUCOEIMHEHBI K 3alIUTHOMY IPOBOJHUKY IIETIH,
MUTAKOUIeH UCTOUHUK.

1.7.75. B ciyqasix, Korjga B 3JIEKTpOYCTaHOBKE IPUMEHEHO 3JIEKTPOOOOpYAOBaHUE C HAMOOIBLINM
pabounm ((QyHKIMOHANBHBIM) HalpsbkeHHeM, He mnpeBbimatommM 50 B nepemennoro wimm 120 B



MOCTOSIHHOTO TOKAa, TaKOe€ HAINPsDKEHWE MOXKET OBITh HCIIOJNBb30BAaHO B KayeCTBE MEPHI 3allUTHI OT
HPSIMOTO ¥ KOCBEHHOT'O IPUKOCHOBEHHMSI, €CJIU ITPU 3TOM coOmoieHs! TpedoBanus 1.7.73-1.7.74.

MepsI 32aIIMTHI TP KOCBEHHOM NMPHKOCHOBEHUH

1.7.76. TpeboBanMs 3aIUTH IPH KOCBEHHOM ITPUKOCHOBEHHH PAaCIPOCTPAHSIIOTCS Ha:

1) xopIryca 3JIeKTpHYECKUX MAIINH, TpaHC(OPMATOPOB, AlNapaToB, CBETWIFHUKOB U T. II.;

2) IpHUBOJIBI TIEKTPUIECKHX ANIIaPaTOB;

3) KapKachl pacHpeeIUTENbHBIX IIUTOB, IIUTOB yIIPABICHHS, IUTKOB 1 MKa(OB, a TAKKE CHEMHBIX
WII OTKPBIBAOIINXCS 9aCTEH, €CIIM Ha MOCICIHUX YCTAaHOBJICHO JIEKTPOOOOPYAOBAHHE HANPSKEHUEM
Bome 50 B mepemennoro wm 120 B mocTtosHHOTO TOKa (B CiOydasx, INPeXyCMOTPEHHBIX
COOTBETCTBYIOIMMMHU ritaBamu [1YD - Bemme 25 B nepemennoro mwim 60 B moctostHHOTO TOKA);

4) MeTamnMYecKne KOHCTPYKIWH PacIpeAEINTEIbHBIX YCTPOWCTB, KaOeldbHbIE KOHCTPYKIIWH,
KaOenmpHBIE MYy(THL, 000JOYKH M OpOHIO KOHTPOIBHBIX W CHIIOBBIX KabeJei, 000JIOYKH MPOBOJOB,
pykaBa W TpyOBl 3JIEKTPONPOBOIKH, OOONOYKM M ONOPHBIE KOHCTPYKIMH MIMHOIPOBOJIOB
(TOKOTIPOBOMOB), JTOTKH, KOp0oOa, CTPYHBI, TPOCHI H MOJIOCHL, Ha KOTOPBIX YKpeEIUIeHBI Kabenn 1 mpoBoia
(xpoMe CTpyH, TPOCOB U IOJIOC, IO KOTOPHIM TPOJIOKEHBI KaOenu ¢ 3aHyJICHHOIN WM 3a3eMJICHHOH
METNTNIEeCKON 000JI04KO0i M OpoHeH), a Takke APYrue METAUINIECKHE KOHCTPYKIINH, Ha KOTOPBIX
yCTaHABJIUBAETCS 3JIEKTPOOOOPYIOBAHHE;

5) Merayutmyeckne OOOJIOYKM M OpOHIO KOHTPOJIBHBIX M CHJIOBBIX KaOelned M INPOBOIOB HA
HaNpsOKCHUs, HE NPEBBILAIONIME ykKasaHHble B 1.7.53, mponokeHHbIE HAa OOMMX METAIMYECKUX
KOHCTPYKIMAX, B TOM 4HcCiIe B 00mux Tpybax, KopoOax, JIOTKax | T. II., C KaOEIsIMH ¥ IPOBOJAMH Ha
GoJiee BEICOKHE HAIPSDKCHNS;

6) MeTaJuTMYeCcKre KOPITyca NEepPEIBIDKHBIX U IIEPEHOCHBIX 3JIEKTPOIIPUEMHHUKOB;

7) 2NMeKTpoOOOPYNOBaHHWE, YCTAHOBICHHOE Ha JBIDKYIIMXCS 4YacTsAX CTAHKOB, MAaIluH H
MEXaHU3MOB.

[Ipy npuMeHeHNH B Ka4eCTBE 3aIMNTHOM MEpPBl aBTOMATHYECKOTO OTKIIFOUCHUS MMTAHWS yKa3aHHbIC
OTKpPBITBIE TPOBOSALINE YaCTH IOJDKHBI OBITH TPHCOEAMHEHBI K TIIyX03a3eMJICHHOH HeHTpamn
HCTOYHHMKA muTaHus B cucteme TN u 3a3emieHsl B cucteMax | T u 77.

1.7.77. He tpebyeTcst mpeaHAMEpeHHO MPUCOCIOWHATH K HEHTpamum UCTOYHHKA B cucteMe TN u
3a3emusaTh B cuctemax | T u 77:

1) KopIiyca 351eKTpo0OOPyYIOBaHHSA | aNllapaToB, YCTAHOBJICHHBIX Ha METAJUIMYECKUX OCHOBAHMUSX:
KOHCTPYKIMAX, PaclpeNeUTeIbHbIX YCTPOHCTBAaxX, MIMTAX, MKadax, CTAHWHAX CTAHKOB, MAIIMH H
MEXaHNW3MOB, IPUCOCTMHEHHBIX K HEHTpaI UCTOYHMKA TIMTAHUS WM 3a3€MJICHHBIX, IPH 00ecIiedeH NN
HaJISKHOTO HJIEKTPHYECKOTO KOHTAKTa 3THX KOPIYCOB C OCHOBAHHUSMU;

2) KOHCTPYKIWH, IIepeYUClicHHbIe B 1.7.76, mpu oOecreYeHUN HAACKHOTO SJICKTPHYECKOTO
KOHTaKTa MEXAYy O3TUMH KOHCTPYKIHMSIMH ¥ YCTAHOBJICHHBIM Ha HHX 3JEKTPOOOOpYyIOBaHHEM,
MPUCOEMHEHHBIM K 3alIUTHOMY IIPOBOAHUKY;

3) cbeMHbIE WM OTKpPBIBAIOIIMECS YAaCTH METANIMYECKMX KapKacoB KaMep pPaclpeesHTeNIbHbIX
YCTPOWCTB, MKa(oOB, OrpaXAEHMH M T. I, €CIM HAa CHEMHBIX (OTKPHIBAIOIIMXCS) YacTsIX HE
YCTaHOBJICHO BJIEKTPOOOOPYIOBAaHUE WJIM €CIIM HANPSDKEHHWE YCTaHOBIEHHOTO BJIEKTPOOOOPYIOBAHHMS
HE TPEeBbIIIAET 3HAYEHUH, YKa3aHHbIX B 1.7.53;

4) apmarypy H30JATOPOB BO3AYLIHBIX JIMHUH 3JIEKTpOIEpeaud W NPHUCOCIUHSEMble K Hel
KpETIe)KHbIE AeTalH;

5) OTKPBITHIE MPOBOSIINE YACTH SIEKTPOOOOPYIOBAHNUS C IBOWHOHN N30JSIINEH;

6) MeTaIM4YecKue CKOOBI, 3aKperbl, OTPE3KNn TPYO MEeXaHMUYEeCKOW 3alinThl Kalbened B MecTax mx
MPOXO0/a Yepe3 CTEHBI M NEPEKPBITHS U APYTHe MOJOOHBIE IeTAIN IEKTPOIIPOBOAOK IIomasio 1o 100
cM®, B TOM 4HCITe IPOTSIKHBIE ¥ OTBETBUTEIbHBIE KOPOOKH CKPBITHIX YIEKTPOIPOBOJIOK.

1.7.78. llpu BBINOJIHEHWHM AaBTOMATUYECKOTO OTKJIIOYEHUS NUTaHUs B 3JIEKTPOYCTaHOBKax
HampsbkeHueM 0 1 KB Bce OTKpBITBIE MPOBOASAIINME YacTH JOJDKHBI OBITh TNPHCOEAMHEHBI K
TIIyX03a3eMJIEHHOM HEWTpaJli NCTOYHMKA NMUTAHWs, €CJIM MPUMEHeHa cucteMa TN, 1 3a3eMIIeHbI, eCIu
npumeHeHsl cucteMbl |T mwmm 77. Tlpu 3TOM XapaKTEpUCTHKH 3alMTHBIX armapaTroB M HapameTphl
3aIIUTHBIX POBOHUKOB JIOJDKHBI OBITH COTJIACOBAHBI, YTOOBI 00ECIIEYHBAIIOCH HOPMHUPOBAHHOE BPEMS
OTKJIIOYECHUS] IIOBPEXJICHHOW IIeNHM 3allMTHO-KOMMYTAIMOHHBIM alliapaToM B COOTBETCTBHU C
HOMHHIBHBIM (ha3HBIM HaNpsDKEHUEM IHUTAIOMIEH CeTH.

B anekrpoycraHOBKax, B KOTOPBIX B KauyecTBE 3aIIUTHOH Mepbl NMPUMEHEHO aBTOMAaTHYECKOe
OTKJIIOYEHHUE NIUTAHUS, JOJDKHO OBITH BBINOJIHEHO YPaBHUBAHHE ITOTCHIINAJIOB.

Jli1s aBTOMATHYECKOTO OTKIIIOUEHHS ITUTAHHUS MOTYT OBITh IPUMEHEHBI 3alIUTHO-KOMMYTallHOHHbIE
anmnapaThl, pearupylomye Ha CBEPXTOKH WM Ha An(PepeHINaIbHBIN TOK.



1.7.79. B cucreme TN Bpemsi aBTOMATHYECKOTO OTKIIOYCHUS MHUTAHHUS HE JOJDKHO IPEBBINIATH
3HAYCHUH, yKa3aHHBIX B Ta0mn. 1.7.1.

Tabnuya 1.7.1

Haubosb1ee 1onycTuMoe BpeMs 3alIMTHOT0 aBTOMATH4Y€CKOT0
OTKJIIOYEeHHUSs sl cucTeMbl TN

HomunansHoe hasnoe Hanpsoxenue Uy, B BpemMs OTKIIIOUEHHUS, C
127 0,8
220 0,4
380 0,2
Bonee 380 0,1

[IpuBeneHHbIE 3HAYECHUs] BPEMEHHM OTKIIOYEHHS CUUTAIOTCS JOCTATOYHBIMH Uil oOecredeHHs
9JIEKTPOOE30aCHOCTH, B TOM YHCJIC B TPYMIIOBBIX LEMSX, MUTAIOMIMX IEPEABMKHBIC U MEPEHOCHBIC
31EeKTPONPUEMHHUKH U PYyYHOH 3JeKTPOUHCTPYMEHT Kiacca 1.

B LCIAX, MUTAIOIUX PACIPCACITIUTE/IbHBIC, I'PYIIIOBBIC, 3TAXXHBIC W OpP. HWIWUTbBI U HNIUTKHU, BpEMA
OTKJIIOYCHHA HE JOJDKHO NPEBLIIIATH 5c.

JonyckatoTcst 3Ha4eHUs] BPEMEHU OTKJIIOYEHHsI OoJiee yka3zaHHBIX B Tabun. 1.7.1, Ho He Oonee 5 ¢ B
OCIAX, NMUTAOMMUX TOJBKO CTAHMOHAPHBIC SJICKTPOIIPUEMHHUKH OT pacupeACIMTCIIbHBIX IMUTOB HWIIHU
IIUTKOB NIPY BBITOJHEHUH OAHOTO U3 CICAYIOIINX YCIOBHIA:

1) monHOE COMPOTHUBIIEHHE, 3AIIUTHOIO MPOBOJHUKA MEXAY TJaBHOW 3a3eMIISIOICH IIHMHON M
pacnope€acInTCIIbHBIM HIUTOM HUJIN IIUTKOM HE IMPCBLIIIACT 3HAYCHU, Owm:

50 - Z,/Uo,

rze Z, - IOJIHOE CONPOTHBIICHHE ENH «(a3a-Hylb», OMm;

Uy - HoMuHaIpHOE (pa3HOE HaNpsDKEHHE 1end, B;

50 - majeHwe HAIpPsHKEHHS HAa YYacTKE 3aIUTHOTO IPOBOJHHMKA MEXTy TJIaBHOW 3a3eMIISIONIEH
MIMHOM M pactpeAeNnTENbHBIM IUTOM HIIH IUTKOM, B;

2) x mmHe PE pacnpeneNuTeNnbHOro MIMTa MM IMUTKA MIPHUCOSAMHEHA JOMOJHUTEIbHAS CHCTEMa
YpaBHUBAHUS MOTEHIMAIOB, OXBATHIBAIOIIAS TE )K€ CTOPOHHHUE NMPOBOISIINE YaCTH, YTO M OCHOBHAS
cHcTeMa YpaBHUBAHHUS ITOTEHIIMAJIOB.

Jomyckaetcst mpuMeHerne Y30, pearupyromux Ha TudGepeHIHaTEHBINA TOK.

1.7.80. He pnomyckaercs mnpumeHsts Y30, pearupyiomue Ha TuQQepeHNHaNbHBIA TOK, B
YeThIPEXMPOBOAHBIX Tpex(hasubix nersix (cuctema TN-C). B cnyuae HeoOxoaumoctu npumenerus Y30
JUISL 3QIUTHI OTJEIBHBIX 3JIEKTPONPHEMHUKOB, MONy4YaomuX nuranue ot cuctembl TN-C, 3amuTHbIH
PE-npoBOIHNK 3JIEKTPONPUEMHUKA J0JDKEeH ObITh nmoakmoueH Kk PEN-mpoBoguuky nenm, nuraromieit
3JIEKTPOIIPUEMHHK, 10 3aMIMTHO-KOMMYTAllMOHHOTO amnapaTa.

1.7.81. B cucreme IT Bpemsi aBTOMAaTHYECKOTO OTKIIFOUSHUSI IUTaHUS TP IBOWHOM 3aMbIKaHUH Ha
OTKPBITBIE TIPOBOJIAIIIE YACTH JIOJDKHO COOTBETCTBOBATH Tabm. 1.7.2.

Tabauya 1.7.2

HauooJibIee 10MyCTHMOE BpeMs 3alIHTHOT0 ABTOMATHYECKOT0
OTKJIIOYEHHUH 1A cucrembl | T

HommunansHOe mHeliHOe HanpsbkeHne Uy, B Bpewmst oTknroueHus, ¢
220 0,8
380 0,4
660 0,2
Bonee 660 0,1

1.7.82. OcHoBHas cucTeMa ypaBHHBaHUs IOTCHIMAIOB B AJICKTPOYCTaHOBKax m0 1 kB momkHa
COEIMHATH MEXy co00H ciemyromnye npoBo e yactu (puc. 1.7.7):
1) HyneBoii 3ammtHBIN PE- wim PEN-IpoBOIHUK NHTArOIICH TUHUU B cucteme TN,



2) 3a3eMIISIIOLIHNA TPOBOIHUK, IIPUCOSANHCHHBINA K 3a3EMIISIONIEMY YCTPOUCTBY 3JIEKTPOYCTAHOBKH,
B cucreMax ITu TT;

3) 3a3eMJIISIOIINI POBOIHUK, IPUCOCIMHCHHBIN K 3a3EMIIMTEII0 TIOBTOPHOTO 3a3¢MJICHHUS HA BBOJIC
B 3/1aHKE (€CJIU €CTh 3a3EMIIUTEIIb);

4) MertaluIMYecKue TPYObl KOMMYHHUKAIMHA, BXOMAIIMX B 3JaHHE. TOPSYETO M XOJIOJHOTO
BOJIOCHA0KEHHNS, KaHAIM3AI[UH, OTOIIEHHS, Ta30CHA0KEHUS U T.II.

Ecmu TpyGonpoBo/1 ra30CHA0KEHHS UMEET U30JIUPYIONIYI0 BCTABKY Ha BBOJIC B 3[aHUC, K OCHOBHOU
CHUCTEMC YPaBHUBAHHS IOTCHIMATIOB MPUCOCAMHSACTCS TOJIBKO Ta 4YacTh TPyOONpPOBONA, KOTOpas
HAXOJIUTCS OTHOCUTEIIHLHO M30JUPYIOIICH BCTABKH CO CTOPOHBI 37aHUS,;

5) MeTaTMYSCKUE YacTH KapKaca 3/1aHus;

6) MeTaJUIMYEeCKUE YACTH IICHTPAIM30BAHHBIX CHCTEM BCHTWIAIMH W KOHIUIIMOHWpOBaHWS. [Ipu
HAJIMYMU  JICIICHTPAIM30BAHHBIX CHCTEM BCHTWIALUMK U KOHAWIMOHHPOBAHUS MCTAJUIMYCCKUE
BO3yXOBOJIBI CIICTyeT MPUCOCAUHITE K MKWHE PE MUTOB MUTAHUSA BEHTWIATOPOB U KOHAUIUOHEPOB;
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Puc. 1.7.7. Cuctema ypaBHUBaHUS IOTEHIUAIOB B 3[JaHUU:



M - otkpbITast IpoBosmas 4acTh; C/ - METAUTMYECKHE TPYObl BOJOMIPOBO/IA, BXOIAIINE B 3AHHCE;
C2 — merauimyeckue TPyObl KaHANIM3AIUH, BXOAAIMe B 3naHue; C3 — METaUTUYeCKUE TPYOBI
ra3oCHa0XCHUS C H30JIMPYIOIICH BCTAaBKOW Ha BBOjAE, BXojmsimue B 3maHue; C4 - BO3IYXOBOJBI
BEHTWIALIMK U KOHAULMOHUpOoBaHus;, CJ - cucrema otoruieHus; C6 - MeTaJuIndecKue BOJOIPOBOIHbBIE
TpyObl B BaHHOW KomHaTe, C7 - Meraiuindyeckas BaHHa; C8 — CTOPOHHSS HPOBOJSIIAS YacTh B
mpejiesiaXx JTOCAraéMOCTH OT OTKPBITBIX MPOBOIAIIUX uacTed; C9 — apmarypa Keae300eTOHHBIX
koHcTpykimil; 31 - rnaBHas 3asemusaromiasi muHa; 7/ - €CTECTBEHHBIM 3azemiurtenb, 12 -
3a3eMJTUTEIb MOJIHMC3AIUTHI (eciu uMmeercs); 1 - HyJIeBOW 3aIUTHBIA MPOBOIHUK; 2 - MPOBOIHUK
OCHOBHOM CHCTEMBbI YpaBHUBaHHs TOTCHIMANIOB, 3 - TPOBOJHUK JOMOJHHUTEIEHOW CHCTEMBI
YpaBHHUBaHUS TOTCHIUANIOB, 4 — TOKOOTBOJ| CHCTEMBI MOJIHHE3AIIUTH; 5 — KOHTYp (MarucTpaib)
pabouero 3a3eMycHUS B TOMEIICHHH HH(G)OPMAIIMOHHOTO BBIYHCIHTEIBHOTO 00OpymoBaHus; 6 —
MPOBOJTHUK padodero ((PpyHKIMOHATHHOTO) 3a3¢MIICHHS; / - MPOBOJHUK YPABHUBAHHS MOTCHIMAJIOB B
cucreMe padbouero (pyHKIIMOHATBHOTO) 3a3eMIICHUS; 8 - 3a3eMJISIFOIIUI TPOBOTHUK

7) 3azeMiIsiIoliee yCTPOICTBO CUCTEMbI MOJIHHE3ALUThI 2-1 U 3-1 KaTeropuii;

8) 3azemusOIIMI TPOBOJHUK (YHKIMOHAIBHOTO (pabodero) 3a3eMyIeHHs, €CJIM TaKoe MMEeTCs U
OTCYTCTBYIOT OTpPaHHYCHHS Ha TPHCOCAMHEHHE CeTH paboyero 3a3eMiIeHHs K 3a3eMIIIIOIIEMY
YCTPOWCTBY 3aILUTHOTO 3a3€MJICHUS;

9) MeTayuTHUECKUE 000IOUKH TEICKOMMYHHKAIIMOHHBIX KaOenei.

HpOBOI[HIlII/Ie qacCTH, BXOAAIIUC B 3JaHUC HW3BHC, JOJI2KHBI 6I:ITI) COCIUMHCHBI KaK MOXXHO 6J'II/I)KC K
TOYKE UX BBOJA B 3JIaHUE.

I[J'Iﬂ COCOUHCHHUS C OCHOBHOM CHCTEeMOM YpaBHUBAHUs MOTCHIHAJIOB BCC YKa3aHHBIC YaCTHU JOJIKHBI
OBITh MPHCOCANHEHBI K TaBHOM 3asemusttomieii mmue (1.7.119-1.7.120) mpu momomuy mpoBOJHUKOB
CHUCTEMbI YpaBHHUBAHU IOTCHIIUATIOB.

1.7.83. Cucrema JIONOJHUTENBFHOTO YPAaBHUBAHMUS TIOTEHIMANIOB JO0JDKHA COCIUHATh MEXAY COO0M
BC€ OJHOBPCMCHHO JOCTYNHBIC MNPUKOCHOBCHHIO OTKPLITHIE MPOBOAAINIME YaCTU CTAHMOHAPHOTO
ANIEKTPOOOOPYIOBaHHUSI W CTOPOHHHE IPOBOASIINE YAaCTH, BKIIOYAs JOCTYIHBIE MPUKOCHOBEHHIO
MECTAJUIMYCCKHUEC YaCTH CTPOUTCIIBHBIX KOHCT’pyKHI/Iﬁ 30aHu, a TAKKC HYJICBBIC 3allIUTHLIC ITPOBOAHUKHN
B cucreMe TN W 3alIUTHBIE 3a3eMIIIIONIME MPOBOAHUKM B cuctemax IT m 77, BKirouas 3amluTHBIS
MMPOBOAHMUKHN HITCIICCIIbHBIX PO3CTOK.

I[J'I?[ YpaBHUBAaHH TIOTCHIIUMAJIOB MOIYT 6bITI) HCHOJIb30BaHbl CIEHHUAIBHO HNPEAYCMOTPCHHBIC
IMPOBOAHHUKHN J'II/I6O OTKPBITBIC W CTOPOHHHUEC MPOBOAANIME 4YaCTHU, €CJIU OHH YIOBJICTBOPAIOT
TpeboBaHusiM 1.7.122 K 3aumIMTHBIM MPOBOJAHMKAM B OTHOIIEHHU MPOBOJMMOCTH W HENPEPHIBHOCTH
3JEKTPUUECKOH 1enH.

1.7.84. 3amura npu MOMOIIM JBOMHOW WM YCHIEHHOW H30JISILMM MOXeET ObITh oOecredyeHa
MIPUMEHEHUEM 3JIeKTpoobopynoBaHus kiacca || mmu 3aximroueHreM 31eKTpooOopyaOBaHNS, HMEIOIIET0
TOJIBKO OCHOBHYIO M30JISLIMIO TOKOBEAYIIMX YacTel, B U30JIUPYIOLIYIO 000JI0UKY.

[TpoBoasmue dactu oOOPYJAOBAaHUS C JBOMHOW H3OJSAIUEH HE MOJKHBI ObITh MPUCOEIUHEHBI K
3alMUTHOMY MMPOBOAHUKY U K CUCTEMEC YpaBHUBAHUA IMOTCHIIUAJIOB.

1.7.85. 3anmTHOE NMEKTpUIECKOe pasiesieHHe HeTel clieayeT MPUMEHTh, KaK MIPAaBUIIO, I OJTHON
LeTH.

Haubonbiee pabouee HanpsKeHUE OTIEISIEMOH 1IeTH He T0JDKHO npeBbimaTh S00 B.

[Turanue oTHENsieMOW WEMH JODKHO OBITh BBINOJIHEHO OT Pa3JelMTeNIbHOr0 TpaHchopmaropa,
cootBerctBytoiiero  ['OCT 30030  «Tpancdopmaropsl  pasgenuTeNbHbie U OE30MaCHBIC
paznenurenbHble TpaHc(HOPMATOPbI», WK OT JPYroro MCTOYHHMKA, 00ECIIeUMBAIONIEr0 PAaBHOLIEHHYIO
CTeTeHb 0€30MacHOCTH.

TokoBeaylMe YacTH 1eTH, TUTAIOLIEHCs OT Pa3JeUTeNIbHOTO TpaHc(hopMaTopa, He JIOJDKHBI UMETh
COGI[I/IHeHI/Iﬁ C 3a3€MJICHHBIMHU YaCTAMU U 3AIMUTHBIMU TPOBOJIHUKAMHU JIPYTUX ueneﬁ.

[TpoBojHMKK LieTed, NHUTAIOUIMXCS OT pa3/eNIUTENbHOr0 TpaHchopMaTopa, PEeKOMEHIyeTcs
MIPOKIIAABIBATE OTACNIHLHO OT ApYTHX nemneidl. Ecim 3To HeBO3MOXHO, TO JIJIsl TAaKHUX IeNell He0OX0IMMO
WCIIONB30BaTh Kabenn 0e3 MeTammmyeckoil 0000uKy, OPOHH, SKpaHa MM H30JMPOBAHHBIE MTPOBOJIA,
IIPOJIOKEHHBIE B M3O0JAIHOHHBIX pr6ax, Kopo6ax N KaHajlaxX IIpyu YCJIOBHH, YTO HOMHUHAJIBHOC
HaIlpsHKEHUE OJTHUX Kkabeneii u IIPOBOAOB COOTBETCTBYET HaI/I6OJ'IBH_IeMy HaIlpsHKEHUIO COBMECTHO
MPOJIOKEHHBIX LeTIell, a Kax/as [elb 3alHIIeHa OT CBEPXTOKOB.

Eciau oT paspenuTenbHOro TpaHchopMaTopa MUTAETCS TOJBKO OJHMH DIIEKTPOINPHUEMHHK, TO €ro
OTKPBITBIC TPOBOAANINE YaCTH HE HOJIKHBI OBITH MPUCOCANHEHBI HU K 3allIUTHOMY IPOBOJHUKY, HH K
OTKPBITHIM IIPOBOSILUM YACTSAM APYTuX LEneil.

ﬂOHyCKaeTCH IIUTAHUC HECKOJIBKUX QJICKTPOIIPUEMHUKOB oT OJJHOTO pasaeIuTeIbHOTO
TpaHcopmaTopa Mpu OJHOBPEMEHHOM BBITIOJTHEHHUHN CIISTYIONUX YCIOBHIA:



1) OTKpBITBIE MPOBOASIIUE YACTU OTAEISIEMOM LENM HE NOKHBI MMETh DJEKTPHUECKON CBSI3HU C
METAJUINYECKUM KOPITyCOM MCTOYHMKA MUTAHMUS;

2) OTKpBIThIE TPOBOJSIIME YacCTU OTIENSEMOW e JOJDKHBI OBITh COEAMHEHBI MEXIy coOon
U30JIMPOBAaHHBIMU He3a3eMJICHHBIMU ITPOBOJHUKAMU MECTHOM CUCTEMBl ypaBHUBAHUS NOTCHLIUANIOB, HE
uMeroneil coelnHeHni ¢ 3aIUTHBIMU IPOBOJHUKAMU U OTKPBITHIMU MIPOBOJSAIIMMH YaCTSIMU APYTUX
LICTICH;

3) Bce IUTENCENbHbIE PO3ETKHU JOJKHBI UMETh 3allUTHBIA KOHTAKT, NMPHCOEIUHEHHBI K MECTHOH
HE3a3eMJICHHOH CHCTeMe YpaBHUBaHUS NOTEHIINAJIOB,;

4) Bce ruOkue kabenu, 3a UCKIIOUEHHEM INUTAIOMUX obopynoBanue kiacca |, momkHBI MMeTh
3aLUTHBIA IPOBOJAHUK, IPUMEHSAEMBII B KaueCTBe IPOBOJHUKA YPABHUBAHUS OTEHIIAANIOB,;

5) BpeMs OTKJIIOYEHHS YCTPOMCTBOM 3alUThl NPH JBYX(a3HOM 3aMBIKAHHM HA OTKPBITHIE
MPOBOJISIIIIME YACTH HE JOJDKHO MPEBBIIATh BpeMsi, yKka3zaHHoe B Tabu. 1.7.2.

1.7.86. M3onupyromnye (HENPOBOISAIIIE) TOMEIIEHHS, 30HBI M IUIOMIAAKH MOTYT OBITh IIPUMEHEHBI B
JJIEKTPOYCTAaHOBKAX HampspkeHHeM a0 | kB, korna TpeOoBaHUS K aBTOMAaTHYECKOMY OTKIIFOUEHHIO
MUTaHUS HE MOTYT OBITh BBINOJIHEHBI, a NPUMEHEHUE APYIMX 3aIIUTHBIX MEp HEBO3MOXKHO JIMOO
HelesiecooopasHo.

ConpoTuBieHNEe OTHOCUTEIBHO JOKAIBHON 3eMJIM H30JIMPYIOIIETO 10J1a U CTeH TaKUX MOMEIIEHUI],
30H U IUIOIIAJIOK B JIIO0O0# TOYKE TOJDKHO OBITH HE MEHEE:

50 kOM npu HOMHHAIBHOM HaIPsXKEHUH JIEKTpoycTaHOBKU 10 500 B BKIIOUMTENBEHO, H3MEPEHHOE
MeraoMMeTpoM Ha Hampspkerue 500 B;

100 kOM mpM HOMHMHAIBHOM HAMpPSHKCHUH JJICKTPOycTaHOBKH Oomnee 500 B, wu3mepenHoe
MeraoMMeTpoMm Ha Hampspkerue 1000 B.

Ecnu comporuBieHHe B KakoW-TMOO TOYKE MEHbIIEC YKA3aHHBIX, TaKHE ITOMEIICHHs, 3O0HBI,
IUTOIIAIKM HE JIOJDKHBI PAcCMaTpPUBATHCA B Kau€CTBE MEPhI 3alIUTHI OT HMOPAXKEHHS JICKTPUUECKUM
TOKOM.

Jia m3onupyonmx (HENpOBOAIINX) TOMEICHUH, 30H, IUIOUIAJ0K JOMyCKAaeTCsl HCIOIb30BaHHe
aneKTpoobopynoBanus kiacca 0 mpu coONOAeHUH, O KpaiHed Mepe, OJHOTO M3 TpeX CIEeXYIOINX
YCJIOBHI:

1) OTKpBITEIE NPOBOJSIIME YACTH YAAJICHBI OHA OT JIPYrod M OT CTOPOHHUX MPOBOASIINX YacTel
He MeHee 4eM Ha 2 M. JlomyckaeTcsi yMeHbIIIEHHE 3TOT0 PACCTOSHUS BHE 30HBI JOCSATaeMoCTH a0 1,25
M;

2) OTKpBITHIE MPOBOASAIINE YaCTU OT/AENEHbI OT CTOPOHHUX MPOBOMSIIMX 4YacTell Oapbepamu U3
M30JSIIMOHHOTO MaTepuana. [Ipy 3TOM pacCTOsiHMS, HE MEHee YKa3aHHBIX B MI. 1, JOJDKHBI OBITh
obecredeHsl ¢ OHON CTOPOHBI Oapbepa;

3) CTOpOHHHE NPOBOSIIINE YAaCTH TOKPBHITH H30JAIMEH, BBIACP)KUBAIOIIEH HCIBITaTEIFHOE
HanpspkeHHe He MeHee 2 kB B TeueHue | MuH.

B n3omupyromux noMemeHusx (30Hax) He T0JDKEH MpeyCMaTpUBaThCS 3aIIUTHBIN TPOBOIHUK.

JlomkHBl OBITH NMPETYCMOTPEHBI MEpHl NMPOTHB 3aHOCA IMOTEHIMAna Ha CTOPOHHHE MPOBOSIIIHE
9aCTH MOMEIICHUS H3BHE.

Ilos u cTEeHBI TaKUX MOMELICHUN HE JTOJIKHBI II0JIBEPTraThCs BO3ACHCTBUIO BIIATH.

1.7.87. Ilpu BBINOJIHEHHH MeEp 3alIUTHI B 3JIEKTPOYCTAHOBKAX HampsbkeHHeM 10 1 kB kmaccel
MIPUMEHSIEMOTO0 3JEKTPOOOOPYIOBAHUS 110 CTIOCOOY 3aIIUTHI YENOBEKa OT MOPAXKEHUS IICKTPHUECKUM
tokoM 1o ['OCT 12.2.007.0 «CCBT. W3menusa »snexrporexHuueckue. OOmue TpeGOBaHUS
0e30macHOCTH ClieayeT MPUHUMATh B COOTBETCTBUH ¢ Tabm. 1.7.3.

Tabnuya 1.7.3

IIpumeHeHue 371eKTPOOOOPYAOBAHUSA B 3JIEKTPOYCTAHOBKAX HANpsi:keHueM 10 1 kB

Kiace MapxkupoBka Haznauenue VYcaoBus npuMeHeHus
o 'OCT 3aILUTBI JIEKTPO0OOPYIOBaHUS B
12.2.007.0 JNIEKTPOYCTAHOBKE
P M3KS536
Kiace 0 - IIpu xocBeHHom|l. IlpumeHeHHMe B  HENPOBOJSIIUX

MIPUKOCHOBEHUH |IOMEILEHUSIX.
2. Tlutanwme OT BTOPUYHOH OOMOTKH
Pa3geIuTeNnbHOrO TpaHchopmaropa
TOJILKO OJIHOTO IEKTPOINPUEMHHKA

Knacc | 3alUTHBIA  3aKUM -[IIpu  xocBenHOM|IIpHucoe HEHNE 3a3eMISIIOILETO 3a)KUMa




3Ha1<%' s Gykssi PE, IIPUKOCHOBEHHUH  [JIEKTPOOOOPYIOBaHHA K  3allUTHOMY
MPOBOJIHHUKY JJIEKTPOYCTaHOBKU

W HKEJITO-3eJICHbIe
TIOJIOCHI

Knacc Il IE IIpu  xocBenHoM|He3aBHCHMO OT Mep 3alIUTHI, IPUHATHIX B
3nax MIPUKOCHOBEHHH  [3JIEKTPOYCTaHOBKE

Kuacc 111 @ Ot mnpsamoro wu|lIutanue oT 6e301acHoro
3uax KOCBEHHOT'O pa3eNMTeNBHOr0 TpaHchopmaTopa

IIPUKOCHOBEHUIL

3azeMuisiolMe YCTPOICTBA 3J1eKTPOYCTAHOBOK
HanpsikeHneM Bbiie 1 KB B ceTsix ¢ 3¢ pekTHBHO 3a3eMIIeHHON HeHTPAJIBIO

1.7.88. 3azemisromue yCTPONCTBAa 3JIEKTPOYCTAaHOBOK HampsbkeHHeM Beime 1| kB B cerax ¢
3G (PEeKTUBHO 3a3eMIICHHOW HEHTpPaNbIO CIEAYeT BBINOJHATH C COOJIOJeHHEM TpeOoBaHMI OO K MX
conportusiiernto (1.7.90), mmbo k HampspkeHuto npukocHoBeHus (1.7.91), a Takxke ¢ coOmoneHHeM
TpeOOBaHUH K KOHCTPYKTHBHOMY BbIONHEHUIO (1.7.92-1.7.93) n K OrpaHMuYEHHIO HANpsDKEHUS Ha
3azemunsitorieM  yerporictBe  (1.7.89). TpeGosanms 1.7.89-1.7.93 He pacmpocTpaHSIOTCS Ha
3azemusttone ycrpoiicrsa onop BJL.

1.7.89. HampspbkeHue Ha 3a3eMIIIOIIEM YCTPOHCTBE NPH CTEKAaHHH C HEro TOKa 3aMbIKaHMSA Ha
3eMJII0 He JOJDKHO, Kak IpaBmio, npessimate 10 xB. Hampspkenue Boime 10 xB gomyckaercs Ha
3a3eMIIIOIINX YCTPOMCTBAaX, C KOTOPBIX HMCKIIOUEH BBIHOC IIOTEHLHAJIOB 3a INpeNelbl 3JaHud U
BHELIHUX OTPaXJCHUI 3JEKTpOyCTaHOBOK. [Ipy HampspkeHMH Ha 3a3eMIIIOIIEM YCTpOMCTBe Ooiee S
KB [OKHBI OBITH MPEAYCMOTPEHBI MEpbl 1O 3alUTE H3O0JALUHM OTXOIIIIUX Kalesed CBS3U H
TeJIeMEXaHUKH U TI0 MPEJOTBPAILEHUIO BEIHOCA OMACHBIX MTOTEHIIMAJIOB 32 MPEAEIbI JJIEKTPOYCTaHOBKH.

1.7.90. 3azemustoniee YCTPOWCTBO, KOTOPOE BBIMOJIHACTCS C COOJNIOZCHHWEM TpeOOBaHUIT K ero
COTIPOTHBIICHUIO, JOJDKHO MMETh B JIF0OOE BpeMs roja compotuBieHue He 6oinee 0,5 OM ¢ yueTom
CONPOTHUBIICHHUS €CTECTBEHHBIX M HCKYCCTBEHHBIX 3a3eMIINTEIICH.

B wmensx BBIpaBHMBaHHs OJIEKTPHUYECKOTO MOTEHIMAnNa W O00ECHeYeHHs IPUCOSIUHEHHS
ANIEKTPOOOOPYIOBaHHUSL K 3a3€MIIMTENI0 Ha TEPPUTOPHHU, 3aHATOH 00O0pyIOBaHHMEM, CIEIyeT
MPOKJIaJBIBATh MPOJOJIbHBIC U IONEPEUHbIE TOPHU30HTANBHBIE 3a3€MIIMTENN H OOBEIUHATh MX MEXKIY
c000i1 B 323 MJISIFOLIYIO CETKY.

[TponosnbHble 3a3eMIIUTENN JOJDKHBI OBITH TPOJIOKEHBI BAOJbL OCEH 3JIEKTPOOOOpYHAOBaHUS CO
CTOpPOHBI 00cy>kuBaHust Ha Tiyoune 0,5-0,7 M 0T MOBEpXHOCTH 3emiin U Ha paccTossiHuu 0,8-1,0 M oT
(hyHIaMEHTOB MM OCHOBaHHMH 000pynoBanus. [lomyckaeTcs yBennueHne paccTossHUN OT QyHAaMEHTOB
WIM OCHOBaHWUU oOopymoBaHus 10 1,5 M C MPOKIATKON OJHOTO 3a3eMIIMTENS Ui JABYX PSJIOB
000OpyIOBaHMs, €CIM CTOPOHBI OOCIY)KMBaHMSI OOpalleHbl IPYr K IpYry, a pacCTOSHHE MEXIy
OCHOBAHMAMH WX (GyHAAMEHTaMH JIBYX PSAAOB He npeBbimaet 3,0 M.

ITonepeunslie 3a3eMIUTENN CIIEAYET MPOKJIAABIBATG B YIOOHBIX MecTaXx MEXIY 000pylOBaHHEM Ha
royoune 0,5-0,7 M OT TOBEpXHOCTH 3eMiH. PaccTosiHHE MeXIy HUMH PEKOMEHIyeTCsl NPUHUMAaTh
YBEJIMYMBAIONIMMCS OT nepudepun K HEeHTpY 3a3eMinsitolei ceTku. [Ipu 3ToM nepBoe U nocieaymoume
paccTosIHUS, HAYMHAs OT mepudepun, He JOJKHBI MpeBbImaTh coorBeTcTBeHHO 4,0; 5,0; 6,0; 7,5; 9,0;
11,0; 13,5; 16,0; 20,0 m. Pa3mepbl siueek 3a3eMIISIIONIEH CETKH, MNPUMBIKAIOIMIUX K MeCcTaMm
NPUCOEMHEHNsT HeWTpayieil CHIOBBIX TpaHC(opMaTopoB M KOPOTKO3aMBIKATEJIeH K 3a3eMIISIOIIEMY
YCTPOMCTBY, HE JOJKHBI PEBBIIATE 6 X 6 M.

[opu3oHTaNbHBIE 3a3eMJIMTENM CIIEAYET NPOKIabIBaTh IO Kpalw TEPPUTOPUH, 3aHMMaeMOn
3a3eMJISIOIINM YCTPOHCTBOM TaK, YTOOBI OHM B COBOKYITHOCTH 0OPa30BBIBATIM 3aMKHYTHIN KOHTYD.

Ecnu KOHTYyp 3a3eMJIIONIETO yCTPOICTBa pacroiaraercss B Mpeiesiax BHEIIHErO OrpakIeHHS
ANIEKTPOYCTAHOBKU, TO y BXOJIOB M BBE3JIOB HA €€ TEPPUTOPHIO CIEAYET BHIPABHUBATH MOTEHIHAI
MyTeM YCTAQHOBKM JBYX BEPTHUKAJIbHBIX  3a3eMIIUTENEH, NPHUCOCIUHEHHBIX K  BHEIIHEMY
TOPU30HTAILHOMY 3a3€MJIMTEII0 HAPOTHUB BXOJIOB U BHE3I0B. BepTHKalIbHbIC 3a3eMIIMTENN JOJIKHBI
OBITh UIMHO# 3-5 M, a pacCcTOsSHUE MEX/y HUMH JIOJDKHO OBbITh PaBHO IIMPUHE BXOJ1a WM Bbe3/1a.

1.7.91. 3azemusiromiee YCTPOWCTBO, KOTOPOE BBIMOJHIETCS C COOJIOACHHEM TpeOOBaHUIA,
NPEIBIBISIEMBbIX K HAINPSYKEHHIO NPUKOCHOBEHUS, JOJDKHO 00ECHedYrBaTh B JIOO0OE BpeMsl roja Mpu
CTeKaHMH C HEro TOKa 3aMbIKaHMWs Ha 3eMJII0 3HAYCHHsS HaNpsDKEHWH IMPUKOCHOBEHHMS, He
npesbimaromue HopmupoBaHHBIX (cM. TOCT 12.1.038). CompoTuBiieHHE 3a3eMIISIOIIET0 YCTPOWCTBRA
NpU 9TOM OIpEleNsieTcs] M0 AOIMYyCTHMOMY HANpPSHKEHHIO HAa 3a3eMILIOIEM YCTPOHCTBE U TOKY
3aMBIKaHHS Ha 3€MITIO.




HpI/I OIMPCACIICHUN 3HAUCHUSA ANOIMYCTUMOI'O HAIIPSAKCHUA MPUKOCHOBCHHSA B KAa4CCTBC PACYCTHOI'O
BPEMCHU BOSHeﬁCTBHﬂ CJICAYCT MpUHUMATh CyMMY BPEMCHU Llef/iCTBI/IH 3alIUTBl U MMOJIHOI'O0 BPEMCHU
OTKJIFOUCHHS BBIKIIHOYATCIIA. HpI/I OIpPECACIICHUN JOIMYCTUMBIX 3HAYCHUM HaHpH)KeHI/Iﬁ MIPUKOCHOBCHUA Y
pa6oq1/1x MECT, TA€ NpuU MNPOU3BOJACTBEC ONCPATUBHBIX nepeKmoquI/HZ MOT'YT BO3HHUKHYTH K3 Ha
KOHCTPYKIHUH, JOCTYIHBIC NJI1 NPUKOCHOBCHUS MPOU3BOIAAICMY NEPCKIOYCHUA NEPCOHAITY, CICAYET
IMPpUHUMATh BPEMS JIeHCTBUS pe3epBH0171 3alIMThI, a I OCTaJIbLHOM TCPPUTOPUH - OCHOBHOM 3alIIUTHI.

HpI/IMe'{aHI/Ie. Pabouee mecto CJIIEAYET IMOHUMATh KakK MECTO ONEPATUBHOI'O O6CJ'Iy)KI/IBaHI/I$I DJIEKTPUYCCKUX
arraparos.

Pa3menienne npomosbHBIX U MONEPEUHBIX TOPH3OHTAIBHBIX 3a3eMIIMTENEH JAOJKHO ONpPEAeNAThCsS
TpeOOBaHUSIMA OTPAHUYCHUS HANpPSDKEHUH TPUKOCHOBEHHWS /0 HOPMHUPOBAHHBIX 3HAYE€HHH W
yI0OCTBOM MPUCOEIUHEHHST 3a3eMJIIEMOro 00OpyJoBaHMs. PaccrosiHue MexXIy NHpOJONBHBIMH U
MONEPEYHBIMY TOPU3OHTAIBHBIMU HUCKYCCTBEHHBIMHU 3a3€MJIMTENIIMU HE JOJDKHO IpeBbimarh 30 M, a
rIyOMHa WX 3aJI0KEHHs B TPYHT JOkHA ObITh He MeHee 0,3 M. Jlns CHIKEHHS HanpspKEHHs
MPUKOCHOBEHUS Yy pabovYuX MECT B HEOOXOIMMBIX CIIydasX MOXKET OBbITh BBINOJIHEHA IMOJICHINKa MIEOHs
cnoem tommuHou 0,1-0,2 M.

B cnydae oObenuHEHHs 3a3eMILTIOIIMX YCTPOWCTB pPa3HBIX HalpsDKEHWH B OJHO oOuiee
3a3eMIISIIOIIEE YCTPOWCTBO HANPSDKEHNE MPUKOCHOBEHUS IOJDKHO ONPEIEISTHCS [0 HAUOOIbIIEMY TOKY
KOPOTKOT'O 3aMbIKaHUs Ha 3eMITt0 00beanHsaeMbix OPY.

1.7.92. Tlpu BHINOJHEHHH 3a3eMJIIIOIIETO YCTPOWCTBA C  COONIIOJCHHEM TpeOOBaHUiA,
MPEIbABISIEMbIX K €r0 CONPOTHUBICHUIO WIM K HANPSXKECHUIO NPUKOCHOBEHHS, JOMOJHHUTEIBHO K
tpeboBanusim 1.7.90-1.7.91 cnenyer:

MPOKJIABIBATh 3a3eMJISIOLINE TPOBOAHUKH, MPUCOSANHSIONINE 000PYI0BaHHE HIM KOHCTPYKLUH K
3a3eMJIMTENIO, B 3eMJie Ha riIyouHe He meHee 0,3 M;

MPOKNAIbIBaTh INPOJOJBHBIE M MONEpeYHble TOPH3OHTAIbHBIC 3a3eMJIMTENIH (B YeThIpex
HarpaBJIeHHUsX) BOJIM3U MECT PaCIOJOKEHHs 3a3eMIISIEMBIX HEHTpaieil CHIIOBBIX TpaHC()OpMaTOpOB,
KOPOTKO3aMBIKATEJICH.

IIpu BBIXOZE 3a3eMIAIOLIETO YCTPOMCTBA 3a MpENeNsl OrPaXICHHA 3JICKTPOYCTaHOBKH
TOPU30HTAJbHBIE 3a3eMIIMTENH, HAXOIIIMecs BHE TEPPUTOPUH DIEKTPOYCTAHOBKH, CIEIyeT
MPOKJIAABIBATh Ha TIyOHHE He MeHee | M. BHeIHMi KOHTYp 3a3eMIISIONIEr0 YCTPOHCTBA B 9TOM clly4yae
PEKOMEHAYETCS BBIIOIHATE B BUJIE MHOTOYTOJIBHUKA C TYNIBIMU MM CKPYTJICHHBIMU yTJIaMH.

1.7.93. BHewHI00 orpajay 3JIeKTPOYCTaHOBOK HE PEKOMEHYEeTCsl IPUCOSIUHATD K 3a3eMIISIOIIEMY
YCTPOUCTBY.

Ecmu ot snextpoyctaHoBku otxonar BJI 110 kB u Beime, To orpamy cieayeTr 3a3eMiuTh C
MOMOIIIBI0 BEPTHKAJIBHBIX 3a3eMJINTENIH AIMHOM 2-3 M, yCTAaHOBJIEHHBIX Y CTOEK Orpaibl IO BCEMY €€
nepumerpy uepe3d 20-50 M. VYcraHOBKa Takux 3a3zemimTeneidl He TpeOyeTcst IUis Orpagsl C
METAJUINYEeCKUMH CTOHKAaMHU U C TeMH CTOMKaMM U3 jKele300eTOHa, apMaTypa KOTOPBIX JIEKTPHUECKU
COEJITHEHA ¢ METAJUTHUYECKUMH 3BEHBSMH OTPaJIbl.

J1sl MCKIIIOUEHMsI DJJEKTPUYECKOM CBS3U BHELIHEH Orpajbsl € 3a3eMILIOLIUM  YCTPOMCTBOM
paccTosiHHE OT OTrpajabl 0 3JIEMEHTOB 3a3eMIIIONIETO YCTPOMCTBA, PACIONOKEHHBIX BIOJNb HEE C
BHYTpPEHHEW, BHEUIHEH WM ¢ 00erX CTOPOH, JIOJDKHO ObITh He MeHee 2 M. Brixoasiiue 3a mpenesns
Orpajpl TOPU30HTAIBHBIC 3a3eMJIMTENHU, TPYObI M KaOeau ¢ METATMYSCKON 000JI0UKO# mitn OpoHeH u
JIpyrue MeTaUIN4eCKHe KOMMYHHUKAIMU JIOJDKHBI OBITH IPOJIOXKEHBI MOCEPEIUHE MEXIYy CTOWKaMHU
orpagsl Ha rioyomHe He MeHee 0,5 M. B MecTax mpuUMBIKaHHS BHEIIHEH Orpajgsl K 3MaHUSIM U
COOPY)XKEHHMSAM, a TaKkke B MecTaX NPHUMBIKAHWA K BHEUIHEH Orpaje BHYTPEHHHX METATMYECKHUX
OTPaXKIEHUH JOIKHBI OBITH BBIIOJIHEHB! KUPIIUYHBIE HIIH IEPEeBSIHHBIC BCTAaBKU JUIMHON HE MeHee | M.

ITuTanue 37EKTPONPUEMHHMKOB, YCTAHOBICHHBIX Ha BHEIIHEH Orpaje, ClIeayeT OCYLIECTBISATH OT
pa3leNuTeNbHBIX TPaHCPOPMATOpOB. OTH TpaHCHOPMATOPhl HE JIOMYCKAETCSl YCTAHABIMBATH Ha
orpage. JlmHuMA, coenuHSIONAs BTOPUYHYIO OOMOTKY pa3lelHTeNbHOrO TpaHchopmaropa C
AIIEKTPOIPUEMHUKOM, PACIIONIOKEHHBIM Ha OTpajie, JOJDKHA OBITh M30JIMPOBaHA OT 3EMJIM Ha pacueTHOE
3HAaYCHNE HAMPSDKEHUS Ha 3a3€MJISIONIEM YCTPOUCTBE.

Ecnu BeImosHeHHE XOTS OBI OJJHOTO M3 YKa3aHHBIX MEPONPHATHII HEBO3MO)KHO, TO METAJUTMIECKHE
YacTH OTpajbl CIEeAyeT MPUCOSAWHHUTH K 3a3eMIIIIONIEMY YCTPOWCTBY W BBINOJHHUTH BBEIPAaBHHUBAHUE
MOTEHIIMAIOB TaK, YTOOBI HAIPSIKEHNE NMPUKOCHOBEHUS C BHEIIHEH W BHYTPEHHEH CTOPOH OTpajbl HE
MIPEBBIMIANIO JTOMyCTUMBIX 3HA4eHUH. [Ipy BRITOTHEHNH 3a3€MIISIOIIETO YCTPOMCTBA 1O JOIyCTUMOMY
COTIPOTHUBIICHHUIO C 3TOW IIETBIO JIOJDKEH OBITH MPOJO0KEH TOPHU3OHTAIBHBIN 3a3€MIIUTENb C BHEIIHEH
CTOPOHBI OTpajbl Ha paccTOSHHH | M OT Hee WM Ha TiyOmHe 1 M. DTOT 3a3eMIUTENH CIexyeT
MIPHUCOEIMHATH K 3a3eMIIIOIIEMY YCTPOMCTBY HE MEHEe YeM B YETHIPEX TOUKAX.



1.7.94. Ecnu 3a3emiisioniee yCTpPOMCTBO 3JIEKTPOYCTAaHOBKHM HampsbkeHHeM Bbime 1 kB ceru c
9(G(PEKTUBHO 3a3€MJICHHOHW HEWTpPAJbI0 COEJIMHEHO C 3a3eMIIIOIIUMM  YCTPOMCTBOM  JApYrow
JJIEKTPOYCTAHOBKHM IIPU TOMOIIM Kabens ¢ MeTaUIMYecKod 000IouKoW WM OpoHel wuiaM Apyrux
METAUIMYECKUX CBsI3el, TO JUIA BBIPABHUBAHHWS IOTCHIHAIOB BOKPYI YKa3aHHOW JApyrow
JJIEKTPOYCTAHOBKHM WJIM 31aHHs, B KOTOPOM OHa pa3MelleHa, He0OXOJUMO COOJIOAEHHE OJHOTO U3
CIEAYIOLINX YCIOBHI:

1) mpokianka B 3emsie Ha TiyOMHe 1 M M Ha paccrossHUM | M OT (QyHIaMeHTa 3/[aHHs WM OT
neprMeTpa TEPPUTOPUH, 3aHUMAaeMON OO0OpYHOBaHHEM, 3a3€MIIUTENS, COCJMHEHHOI'O C CHCTEMOU
YpaBHUBAHUS MMOTCHLMAJIOB 3TOT0 3JIaHUSI WM 3TOH TEPPUTOPUH, a Y BXOJIOB U Y BBHE3JIOB B 3/IaHHE -
yKJIaJIKa TIPOBOTHUKOB Ha PacCTOSHUM 1 1 2 M OT 3a3eMinTeNst Ha riryouHe 1 u 1,5 M cOOTBETCTBEHHO
Y COEJIMHEHUE ITUX TPOBOTHHUKOB C 3a3EMIINTEIIEM;

2) UCIONb30BaHUE JKEJIE300€TOHHBIX (DYHAaMEHTOB B Ka4eCTBE 3a3E€MIIMTENICH B COOTBETCTBUH C
1.7.109, ecnm mpu 5TOM oOecreunBaeTcst JOMYCTUMBIH YpPOBEHb BBIPAaBHMBAHHS IIOTCHIINAJIOB.
OOecrieueHne yCIIOBUIl BBHIPAaBHUBAHUS ITOTEHIUAJIOB MOCPEACTBOM JKeNe300€TOHHBIX (YHIaMEHTOB,
UCTIONB3yeMbIX B KauecTBe 3aszemiuTeneil, ompenensercas B coorBerctBun ¢ ['OCT 12.1.030
«9nekTpo0e30nacHOCTh. 3aIUTHOE 3a3eMIICHHE, 3aHyJICHUEY.

He TpeOyeTcsi BBINOSHEHHE YCIOBWH, YKa3aHHBIX B M. | M 2, €cii BOKPYr 3JaHUil MMEIOTCS
ac¢arbTOBbIC OTMOCTKH, B TOM YHCJC y BXOJOB M Y Bbe30B. Eciu y kakoro-inbo Bxonaa (Bbe3za)
OTMOCTKAa OTCYTCTBYET, Y OTOro BXoJa (BbE3la) JODKHO OBITh BBINOJHEHO BBHIPABHUBAHHE
MOTEHIMAIOB MyTeM YKJIAaJIKH JBYX IPOBOJHUKOB, KaK YKa3aHO B MII. 1, HJIM COOJIOJICHO YCIOBHE IO
. 2. [Ipu 3TOM BO BCex Cltydasix JOJDKHBI BBINOTHATHCS TpeboBanus 1.7.95.

1.7.95. Bo wusbexaHue BBIHOCA MOTCHIMANA HE JOMYCKACTCS IHTAHHE 3JICKTPOIPHEMHHKOB,
HaxXOAALIMXCS 32 MpeAeIaMy 3a3eMIIOIINX YCTPOIMCTB 3JIEKTPOYCTAaHOBOK HampshKeHHEM Bblie | kB
cetn ¢ 3(QeKTUBHO 3a3eMIICHHOW HeHTpaiplo, oT 0OMOTOK 1m0 1 KB ¢ 3a3emieHHOIN HeWTpaibio
TpaHcopMaTopoOB, HAXOASAIINXCS B IpeieliaX KOHTYpa 3a3eMIISIOIET0 YCTPOHCTBA JIEKTPOYCTaHOBKU
HanpspkeHueM Belme 1 kB.

Ilpy HEOOXOOMMOCTH THUTAHHE TAKUX OJIJICKTPOINPUEMHHKOB MOXXET OCYIIECTBISITHCS —OT
TpaHcopmaropa ¢ M30JIMPOBAHHON HEHWTpaNbI0 Ha CTOpOHE HampspkeHueM 70 1 kKB mo kaGenbHOU
JIMHUY, BBIMOJIHCHHOW KabeneM 0e3 MeTaTnYeckoii 00010uku U 6e3 Oponu, wiu mo BJL.

[lpn STOM HampspkeHHE Ha 3a3eMIIIOIEM YCTPOWCTBE HE MOJDKHO NPEBBILATH HAMpPsIKEHHE
cpabaThIBaHUsI MPOOWMBHOTO MPEIOXPAHHUTEINS, YCTAaHOBJICHHOTO Ha CTOPOHE HM3IIEr0 HampsOKEHHs
TpaHcdopmaropa ¢ U30JMPOBAHHON HEHTPAJIBIO.

[TurtaHue TakUX 3JIEKTPONPUEMHUKOB MOXET TaKKe OCYIIECTBIITBCS OT PaseiUTeIbHOTO
TpancopmaTtopa. PazaenutenvHbli TpaHchOpMaTOp W JUHHUS OT €ro BTOPUYHOM OOMOTKH K
ANIEKTPONPUEMHHKY, €CJIM OHa MPOXOJAUT IO TEPPUTOPUH, 3aHUMAEMOM 3a3eMIISIOIINM YCTPOICTBOM
AJIEKTPOYCTAHOBKU HaIpshDKeHHEM Bbille 1 KB, MODKHBI MMETh W30JSILMIO OT 3€MIIM Ha PacueTHOE
3HaYEHHE HANPSDKEHUS Ha 3a3eMIISIIOIIEM YCTPOWCTBE.

3azemuisionIMe yCTPOHCTBA 3JIEKTPOYCTAHOBOK
HanpsixkeHneM Bbiie 1 kKB B ceTsIX ¢ H30/1MPOBAHHON HeHTPaabI0

1.7.96. B anektpoycraHOBKax HamlpspkeHHeM Bbilie 1 KB ceTH ¢ M30JMpOBaHHOW HEWUTpalibio
COTIPOTHBIICHHE 3a3eMIIIONIET0 YCTPOICTBAa MPH TNPOXOXKJICHUM PAcUYeTHOrO TOKa 3aMbIKaHMA Ha
3eMJII0 B JIF000€ BpeMs Tojla ¢ y4eTOM COIPOTHUBIICHUS €CTECTBEHHBIX 3a3eMIIUTENICH JOIKHO OBITH

R < 250/1,

HO He Oonee 10 Om, Tae | - pacyeTHBIH TOK 3aMBIKaHUS Ha 3€MITIO, A.

B kauecTBe pac4eTHOr0 TOKa IPUHUMACTCS:

1) B ceTsx 6€3 KOMIIEHCAIIMN €MKOCTHBIX TOKOB - TOK 3aMBIKaHHS Ha 3€MJIIO;

2) B CETAX C KOMIIEHCAIIUEH EMKOCTHBIX TOKOB:

JUTSL 3a3eMJISIIOLUX YCTPOMCTB, K KOTOPBIM NPUCOEIUHEHBl KOMIIEHCUPYIOIIME aImapartbl, - TOK,
paBHbI 125 % HOMHUHATBFHOTO TOKA HANOOJIee MOIITHOTO U3 ATHX aIllapaToB;

JUTSL 323eMJISIIOLIIMX YCTPOMCTB, K KOTOPBIM HE NMPUCOETUHEHBI KOMIIEHCUPYIOIIME anapaThl, — TOK
3aMBIKaHWs Ha 3EMJII0, MPOXOASAIINA B JaHHOW CETH NPU OTKIIOYCHHH HawOOJee MOIIHOTO W3
KOMIIEHCUPYIOIIXX alIaparos.

PacyeTHBIi TOK 3aMBIKaHHs Ha 3€MIIO0 JOJDKEH OBITH ONpENeNeH Uil TOW W3 BO3MOXHBIX B
JKCIUTyaTalliy CXEM CETH, IPU KOTOPOU 3TOT TOK UMEET HauOOJIbIIee 3HAYCHHUE.



1.7.97. Tlpu ncrnonb30BaHUM 3a3eMJIIFOLIETO YCTPOWCTBA OJHOBPEMEHHO JUIS JIEKTPOYCTaHOBOK
HarpspkenueM 1o 1 kB ¢ n3onmpoBaHHON HEHTPAsIbIO JOJDKHBI OBITH BHIIIOIHEHB! yciaoBus 1.7.104.

[Ipy WCHONb30BaHMM  3a3€MIIIOIIETO  yCTPOWCTBAa OJHOBPEMEHHO [UISl  3JIEKTPOYCTAaHOBOK
HarpsbkeHueM 10 1 kB ¢ miyxo3a3emieHHOI HEWTpaJiblo CONPOTHBIIEHHE 3a3E€MIISIOIIETO YCTPOHCTBA
JOJDKHO ObITh He Oosiee ykasanHoro B 1.7.101 nmbo k 3a3zemisionieMy yCTPOWCTBY JIOJDKHBI OBITH
MPUCOETMHEHBI 000JI0YKH U OpOHs He MeHee JBYX KalOeieill Ha HanpspkeHHe 10 Wi Bbime 1 kB mmm
000uX HanpspKEHHUH, Ipy o01Iell MPOTSHKEHHOCTH ATHX Kabeseil He MeHee 1 KM.

1.7.98. [lna noxacranumii HampspkeHueM 6-10/0,4 kB 1oimkHO OBITH BBIIIOJIHEHO OAHO oOliee
3a3eMIISIIOIIEE YCTPOWCTBO, K KOTOPOMY JIOJKHBI OBITH TIPHCOEIMHEHBL:

1) Heitrpasnp TpaHchopMaTopa Ha CTOPOHE HarpspkeHueM 1o 1 kB;

2) xopimyc TpaHchopMaTopa;

3) Merayutmueckre 000JI0YKH ¥ OpoHs Kabenel HanpsbkeHneM 10 1 kB u Bblle;

4) OTKpBITHIE IPOBOISIIME YACTH JIEKTPOYCTAHOBOK HampshkeHHeM 110 1 kB u Bbime;

5) CTOpOHHUE NPOBOISALINE YACTH.

Bokpyr ruronany, 3aHMMaeMoi IoACTaHIueH, Ha T1yOuHe He MeHee 0,5 M M Ha PAacCTOSIHUM HE
OGomee 1 M or kpas ¢QyHOaMeHTa 3JaHMS IOJCTAHIMM WJIM OT Kpas (YHIAMEHTOB OTKPBITO
YCTaHOBJIICHHOTO 00OPYJOBaHMs JOJDKEH OBITH MPOJIOKEH 3aMKHYTHI TOPH30HTAJIBHBIA 3a3€MIINTENb
(KOHTYp), IPUCOSANHEHHBIN K 3a3eMIIAIOIIEMY YCTPOICTBY.

1.7.99. 3azemusitoniee yCTpOWCTBO CETH HalpshKeHHeM Bbile 1 KB ¢ M301MpoBaHHOI HeHWTpalblo,
00bEAMHEHHOE C 3a3eMJIAIONIMM YCTPOMCTBOM CeTH HampsbkeHueM Bwimie 1 kB ¢ addexTuBHO
3a3eMJICHHOM HEHTpaipio B OJHO OOlee 3a3eMIISIoIee YCTPOHUCTBO, JOJDKHO YJIOBIETBOPATH TaKXKe
TpeboBanusam 1.7.89-1.7.90.

3azemuisionMe yCTPOMCTBA 3JIEKTPOYCTAHOBOK
HanpstkenueM 10 1 kB B ceTsix ¢ riryxo3a3zeMyeHHOH HelTPaIbIo

1.7.100. B anekTpoycTaHOBKAaX C TIIyX03a3eMJICHHOW HEHTpalibl0 HEHTpalb TreHepaTropa WId
TpaHcopmaropa Tpex(azHOTO MEPEMEHHOrO TOKa, CPEeIHssS TOYKAa HMCTOYHHMKA IMOCTOSHHOTO TOKa,
OJIMH W3 BBIBOJIOB UCTOYHHMKA OJHO(A3HOTO TOKA JOJKHBI OBITh NPUCOCIMHEHBI K 3a3€MIIUTENIO MPU
MOMOIIY 3a3€MJISIOIIET0 IIPOBOAHUKA.

HckycCTBEHHBIM 3a3eMJIUTENb, NPEJHA3HAUYCHHBIM MU 3a3¢MJICHUS HEUTpanu, Kak IIpaBUIIoO,
JIOJDKeH OBITh PAacrolioKeH BOJM3M TeHeparopa wid TpaHcdopmaropa. s BHYTPUIIEXOBBIX
MOJCTAHINH AOIyCKAaeTCs pacroiaraTh 3a3eMIUTENb OKOJIO CTEHBI 31aHUs.

Ecnu ¢dynaameHT 37aHMs, B KOTOPOM pa3MEIIAETCsl TOJCTAHIMS, HCIOJB3YyeTCS B KauecTBe
€CTECTBEHHBIX 3a3eMJIMTENIeH, HEHTpaib TpaHcdopMmaropa CleayeT 3a3eMIIsITh MyTeM MPUCOEIUHEHHS
HE MEHee 4YeM K JIByM METAUIMYeCKHM KOJOHHAM WM K 3aKJIaHBIM JIeTajsiM, NPHUBAPEHHBIM K
apMarype He MeHee JBYX JKelle300eTOHHBIX ()YHJaMEHTOB.

IIpu pacmonokeHMH BCTPOCHHBIX IIOACTAHLIMN Ha pasHBIX 3TaXKaX MHOTOITAXKHOTO 3JaHUA
3a3eMJICHHE HEUTpanu TpaHcHOpMaTOPOB TAKUX MOJCTAHIIUN JOJDKHO OBITH BBIMOJHEHO MPHU MOMOIIN
CHENHAIBHO IPOJIOKEHHOTO 3a3eMIIIONIETO MPOBOJHHUKA. B 3TOM ciydae 3a3eMIIsiomuii MPOBOJHUK
JIOJDKEH OBITh JIOTIOJHUTENBHO NPUCOCMHEH K KOJIOHHE 3/1aHus, Onvkaiiiiell k Tpancdopmaropy, a ero
COTIPOTHBIICHHE YYTEHO IIPH ONPEAEICHUHN COIIPOTUBIICHUS PACTEKAHHIO 3a3€MIIIOIETO YCTPONUCTBA, K
KOTOPOMY TIPHUCOEANHEHa HEUTpab TpaHchopmaropa.

Bo Bcex cmyuyasx JODKHBI OBITH MPHUHATHI MEPHl MO OOECIEYCHHIO HENPEepPBIBHOCTH ILEMH
3a3eMJICHHS U 3alUTe 3a3eMIISIONIET0 IPOBOTHUKA OT MEXaHHMYECKHUX MOBPEXKICHUH.

Eciu B PEN-nipoBo/iHMKE, COCAMHSIONIEM HEHTpasib TpaHchopMaTopa WM TeHepaTopa C IIHHOW
PEN pacnpeznenurensHOro ycrpoiictBa HampspkeHHeM a0 1 kB, ycTaHOBIeH TpaHc(opMaTop ToKa, TO
3a3eMJISIOIINH TIPOBOAHUK IOJDKEH OBITh TPHCOEAWHEH HE K HeWTpaiau TpaHchopmaropa WIH
reHeparopa HemocpeacTBeHHO, a K PEN-mpoBoaHuKY, [T0 BO3MOXHOCTH Cpa3y 3a TpaHc(hopMaTopoMm
Toka. B Takom cnyuae pasnenenne PEN-npoBosinuka Ha PE- u N-nipoBoHuku B cucteme TN-S nomkHO
OBITH BBITIOJIHEHO TAaKXke 3a TpaHChopMaTopoMm Toka. TpaHchopmarop Toka cieayeT pa3MeniaTh Kak
MOJKHO OJIFDKE K BBIBOJY HEHTpaIy TeHepaTopa Win TpanchopmMaTopa.

1.7.101. CompotuBieHne 3a3eMJSIIOLIETO YCTPOWCTBA, K KOTOPOMY IIPHCOEIUHEHBI HEHTpain
TeHeparopa WM TpaHc(opMaTopa WM BBIBOJBI HCTOYHHKA OTHO(A3HOTO TOKa, B JI000E Bpems roja
JIOJDKHO OBITH He Oosee 2, 4 m 8 OM COOTBETCTBEHHO NPH JIMHEHHBIX HampspkeHmsx 660, 380 u 220 B
ucroynuka Tpexdasnoro toka wim 380, 220 m 127 B wucrtounmka oaHO(A3HOTO TOKa. ITO
COTIPOTHBIICHHE JOJDKHO OBITH 00ECIIEYeHO C YUETOM HCIIONB30BaHMS €CTECTBEHHBIX 3a3eMIIUTENEH, a
TaKxKe 3a3emiuTenell moBTOpHBIX 3a3emieHnii PEN- wmn PE-mpoBonumnka BJI mHanmpsokernem no 1 kB
MY KOJIMYECTBE OTXOAAIINX JIMHUN He MeHee AByX. COMPOTHBIICHHUE 3a3E€MIINTENIS, PACTIOIOKEHHOTO B



HEIMOCPEJICTBEHHON OJIM30CTH OT HEWTpasii TeHepaTopa Wi TpaHCc(hOopMaTopa WM BbIBOJA UCTOYHHKA
oHO(a3HOro TOKa, MODKHO ObITh He Oomee 15, 30 m 60 OM COOTBETCTBEHHO NP JIMHEHHBIX
HanpsokeHusx 660, 380 u 220 B ucrounuka tpexdasnoro toka wian 380, 220 u 127 B ucrounuka
oJHO0(}a3HOro TOKA.

[Ipu ynensHOM compoTuBiIeHHU 3eMiH p > 100 OM-M noITycKaeTcs yBeIHIUBATh yKa3aHHBIE HOPMBI
B 0,01p pa3, HO He OoJiee NECATUKPATHOTO.

1.7.102. Ha xonuax BJI win oTBeTBIeHUil 0T HUX anuHo# 6oiee 200 M, a Takke Ha BBogax BJI
3MEeKTPOyCTAaHOBKAaM, B KOTOPBIX B KadecTBE 3aIUTHOI Mephl NpU KOCBEHHOM IPUKOCHOBEHUU
NPUMEHEHO aBTOMAaTHYECKOE OTKJIIOYEHHE IMTaHWs, JOJDKHBI OBITH BBINOJHEHBI ITOBTOPHBIE
3azemiiennsi PEN-nipoBoanuka. IIpu aToM B mepByro ouepenb CieayeT HMCIOJIb30BATh €CTECTBEHHBIC
3a3eMJIMTENM, HampuMep, MOJ3€MHBIE YacTH OIOp, a TakkKe 3a3eMIIONINe YCTpOIiCTBa,
IpeJHa3HaYeHHBbIE ISl IPO30BbIX IepeHaNpsbKeHui (cM. i1 2.4).

Yka3aHHbIE TOBTOPHBIE 3a3€MJICHHS BBIMOJIHSIOTCS, €CIIM OOJiee YacThle 3a3eMJICHHS 110 YCIOBHAM
3aIUTHI OT TPO30BBIX TIEPEHANPSHKEHUH HEe TPEOYIOTCS.

[oBTopubie 3a3emnenust PEN-ipoBoiHHKa B CETSX MOCTOSHHOTO TOKA JOJDKHBI OBITH BBITIOJIHEHBI
IPU TIOMOIIY OTAENIbHBIX UCKYCCTBEHHBIX 3a3eMIIUTENEH, KOTOPbIE HE JOJDKHBI MMETh METAJUINYECKUX
COEIMHEHUH C MOJ3eMHBIMH TPYOOTIPOBOIAMHU.

3aseMyIsIOIIME TPOBOAHUKU JJI TOBTOPHBIX 3asemiieHMit PEN-mpoBogHMKAa MODKHBI HMETh
pa3Mepbl He MeHee MPHUBE/ICHHBIX B Ta0u. 1.7.4.

Tabnuya 1.7.4

Haumenbuiue pa3mepsl 3a3eMJIHTe/Ied U 323eMJISIIOIINX POBOAHUKOB,
MPOJIOKEHHBIX B 3eMJIe

Marepuan IMpoduns ceuenus Hwnamertp, | [Imomanp nonepeunoro | Tommuna
MM CEeUYCHHS, MM CTEHKH, MM

Crann Kpyrmsrit:

yepHas JUISL BEPTUKAJIbHBIX 3a3eMIIUTEIEH; 16 - -
JUISl TOPU3OHTAIIBHBIX 3a3eMIIMTENEH 10 - -
[IpsiMoyronbHBI - 100 4
VYrnoBoii - 100 4
TpyOubIi 32 - 3,5

Crann Kpyrmsrit:

OLIMHKOBAHHAs |IUIsl BEPTUKAIBHBIX 3a3eMIINTEIICH; 12 - -
JUISl TOPU3OHTAIIHBIX 3a3eMIIMTENEH 10 - -
[psiMoyroNbHBIH - 75 3
TpyOubii 25 - 2

Menp Kpyrmsrit 12 - -
[MpsiMoyroNbHBIH - 50 2
TpyOusbiii 20 - 2
Kanat MHOTOITPOBOJIOYHBIH 1,8* 35

* JluaMeTp KaXKao# MpOBOJIOKH.

1.7.103. OOuiee compoTHBICHHE PACTEKaHHIO 3a3eMJIUTENeil (B TOM YHMCIIE €CTECTBEHHBIX) BCEX
MoBTOPHBIX 3a3emiieHnit PEN-nipoBoamKa kaxnoit BJI B mo6oe BpeMs roga J0KHO OBITh He Ooree 5,
10 1 20 OM COOTBETCTBEHHO NPH JMHEHHBIX HanpspkeHusx 660, 380 u 220 B ucrounuka tpexdaszHoro
toka wid 380, 220 u 127 B ucroynuka ofHoda3sHOro Toka. [Ipu 3TOM COMPOTHUBIICHHE PACTCKAHUIO
3a3eMJIMTENS] KaKIOTO W3 TOBTOPHBIX 3a3eMJICHHN JOJDKHO ObITh He Oosee 15, 30 mw 60 Owm
COOTBETCTBCHHO IIPH TEX KE€ HAIIPSAKCHUAX.

[Ipu ynensHOM conpoTuBieHnn 3emin p > 100 OM-M JomycKaeTcs: yBeIMUNBATh YKa3aHHbIE HOPMEI
B 0,01p pa3, HO He OoJiee AECATUKPATHOTO.




3azeMuisilOIME YCTPOICTBA 3JIEKTPOYCTAHOBOK HaNPsIKeHHeM
10 1 kB B ceTsIX ¢ H30/IMPOBAHHON HEHTPAJIBIO

1.7.104. ConpoTHBIIEHUE 3a3EMIISIOIIETO YCTPONUCTBA, UCTIOIB3YEMOTO JIJIsl 3AIIUTHOTO 3a3€MJIICHHS
OTKPBITBIX MPOBOIAIINX YacTel, B cucteMe | T TOMKHO COOTBETCTBOBATH YCIOBHIO:

R< Uyl

rae R - conpoTuBieHne 3a3eMIIIOMEro yeTpoicTaa, Om;

U,, - HampsDKeHHEe TMPUKOCHOBEHHS, 3HAUCHHE KOTOPOTO MpWHHMaeTcs paBHBIM 50 B (cM. Takke
1.7.53);

| - TOHBIN TOK 3aMBIKaHUS Ha 3€MITIO, A.

Kak mpasuno, He TpeOyeTcss MpUHHMATh 3HAYECHHE CONPOTHBICHHS 3a3¢MILIOLIETO YCTPOWCTBA
MeHee 4 OM. JlomyckaeTcsi COTPOTHBIICHHUE 3a3eMIIIoIIEro ycrpoiictsa 10 10 Om, ecnu coOmoaeHo
NPUBEICHHOE BBIIIE YCIOBHE, & MOIIHOCTh T'€HEPATOpPOB WM TpaHc(hopmaTopoB He mpesbimaeT 100
kB-A, B TOM wumcie cyMMapHas MOIIHOCTh T€HEPaTOpOB WM TpaHC()OpPMAaTOPOB, pabOTAIOIINX
HapajIeNbHO.

3azemJifonIUe YCTPOMCTBA B palioHaX ¢ 60JIbIINM yAeJbHbIM CONPOTUBJIEHHEM 3eMJIH

1.7.105. 3azemisromue yCTpOWCTBA 3JEKTPOYCTaHOBOK HampsbkeHHeM Bboimie 1 kB ¢ addexruBHO
3a3eMJICHHOW HEWTpaJbi0 B pailoHax ¢ OOJNBIIMM YAENBHBIM CONPOTHBICHHEM 3€MIIM, B TOM YHCIE B
paliOHaX MHOTOJICTHEH MEp3JIOTHl, PEKOMEHIYeTCsS BBHINOJHATH C COOJIONCHHEM TpeOOBaHMH,
TIPEIBABIACMBIX K HAIIPsDKECHHUIO IPpUKOCHOBeHM: (1.7.91).

B ckanpHBIX CTPYKTypax JOIYCKaeTCsl MPOKIIaIbIBaTh TOPU30HTAIBHBIC 3a36MINTEIH Ha MEHBIICH
riryoune, 4eM sToro Tpedyrot 1.7.91-1.7.93, o He Menee uem 0,15 M. Kpome Toro, nomyckaercs He
BBITONTHATH TpeOyemble 1.7.90 BepTHKaIbHEBIC 3a3¢MIIUTEIH Y BXOIOB H Y BHE3IOB.

1.7.106. Ilpu coopyXCHHH HCKYyCCTBCHHBIX 3a3eMIIUTENel B paiioHax ¢ OONBIINM yIEIbHBIM
COIPOTHUBIICHUEM 3€MJI PEKOMEHAYIOTCSI CIIC/TYIOIINE MEPOTIPHATHS:

1) ycTpOHCTBO BEpPTHKANBHBIX 3a3€MIINTENICH YBEIMUECHHOM IUIMHBI, €CIIM C TIIyOMHOH yAenbHOe
COIPOTHUBIICHNE 3EMJIM CHIKACTCS, & €CTECTBEHHbIC YIIIyOJICHHBIE 3a3eMIINTENHN (HAPHMEp, CKBAYKHHBI
C METAJUTMYECKUMH 00CaTHBIMHU TPyOaMin) OTCYTCTBYIOT;

2) yCTpOHCTBO BBIHOCHBIX 3a3€MIIMTENCH, eclM BOJIM3H (10 2 KM) OT 3JI€KTPOYCTAaHOBKH €CTh MECTa
C MEHBIINM Y/ICJIBHBIM COIIPOTUBIICHUEM 3€MIIH;

3) ykyiazika B TpaHIIEH BOKPYT TOPH3OHTAIBHBIX 3a3€MIINTENEH B CKAIBHBIX CTPYKTYPaxX BIAXKHOTO
TJIMHUCTOTO TPYHTA C IOCIEAYIOIeH TpaMOOBKOH 1 3aCBINIKOI MIeOHEM JI0 BepXa TPaHIIEH;

4) mnpUMEHEHME WCKYCCTBEHHOH OOpabOTKM TpyHTa C IIEIbI0 CHIDKCHHS €ro yJEJIbHOTO
COIPOTHUBIICHHUS], €CIH JIPyTHe CIOCOOBI HE MOTYT OBITH NPUMEHEHB WM HE JAI0T HEO0OXOJMMOTO
3¢ dekra.

1.7.107. B paifoHax MHOTOJIETHEH MEp3JIOTHI, KpOME peKOMEHmanui, nmpuBeneHHbX B 1.7.106,
CIIe/tyeT:

1) momermaTh 3a3eMIIUTENN B HETIPOMEP3AIOIINE BOJOEMBI U TaJlble 30HbI;

2) UCTIONIE30BaTh 00CaIHBIE TPYOBI CKBAXKHUH;

3) B MOMOJHEHHE K YIIIyOJEHHBIM 3a3€MIIMTENISIM TPHUMEHSTh IPOTSIKEHHBIE 3a3eMIIMTENH Ha
rryobuHe okono 0,5 M, mpeaHasHadeHHble JuIi pPabOTBl B JIETHEE BpeMs NPH OTTAMBAHHU
TIOBEPXHOCTHOTO CJIOS 3€MJIH;

4) co3naBaTh UCKYCCTBEHHBIE TaJIble 30HBI.

1.7.108. B snektpoycraHOBKax HampspkeHHeM Bbime 1 kB, a takke mo 1 kB ¢ m3ommpoBaHHON
HEUTpanbio Ui 3eMJId C VYIOCIbHBIM compoTuBieHueM Oonee 500 Owm-M, ecnu MeponmpHsTHs,
npeaycmorpensbie  1.7.105-1.7.107, He MO3BOJSIOT MMOJAYYHUTH MPHEMIIEMbIC 110 3KOHOMHYECKHM
COOOpaKEHHsIM 3a3eMIIMTENH, JIOIYCKAeTCs IOBBICUTh TpeOyeMmble HACTOSIIEeH TJ1aBol 3HA4YeHHs
CONPOTHUBIEHUH 3a3zemisomux ycrpoicte B 0,002p pa3, rae p - SKBUBAJIEHTHOE YJAEIbHOE
conpotusieHne 3emiau, Om-M. IIpu 3TOM yBenudeHne TpeOyeMbIX HACTOSAIMIEH TIIaBOW CONMPOTHBICHUI
3a3eMIISIFOIIMX YCTPOMCTB JOIDKHO OBITH HE 00Jiee AECSITUKPATHOTO.

3azeMJHnTeIN

1.7.109. B kauecTBe €CTECTBEHHBIX 3a3€MJIUTEJICH MOTYT OBITh HCIIOJIb30BAHBI:



1) MeraluiMYecKue U Kele300€TOHHBIC KOHCTPYKIMHU 3IaHUH M COOPYKCHUM, HAXOMIAIIMECS B
COIPUKOCHOBEHUH C 3eMJIeH, B TOM 4YHCIIE XKelIe300eTOHHbIC (YHIAMEHTHI 31aHUH M COOPYKCHHH,
HUMCIOIUC 3allUTHBIC THUAPOU3OJIAIUOHHBIC TOKPBHITHS B HEArPECCHBHBIX, CIa00arpeCCHBHBIX U
CpeIHearpeCcCUBHBIX Cpellax;

2) MeTaJuIn4ecKre TpyObl BOJONPOBO/IA, IPOJIOKEHHEIE B 3eMIIE;

3) obcanuble TPYOBI OYPOBBIX CKBAXKUH;

4) MeTalIMuecKue MIMYHThl TUIPOTEXHUYECKHX COOPYKEHHUH, BOIOBOJIBI, 3aKJaJHble 4YacTu
3aTBOPOB U T. I1.;

5) penbcoBBIC MYTH MAarvCTPaJIbHBIX HEINCKTPHU(DUIIMPOBAHHBIX JKEJIC3HBIX JIOPOT M IMOIBE3IHBIC
MyTH NpU HAIWYUH [IPETHAMEPEHHOTO YCTPOHUCTBA MEPEMBIUEK MEXKIY PENbCaMU;

6) npyrue HaxoJsIuecs B 3eMJIe MeTaNIMUECKIEe KOHCTPYKIUU U COOPY>KEHHUS;

7) Meranaudyeckue 00OJIOYKM OpOHMPOBAHHBIX KaOesel, MPONoKeHHBIX B 3emie. OO00J0YKkn
Kabeneil MOTYT CIYXKHTh CIMHCTBCHHBIMHU 33a3CMJIMTCIISIMU MPU KOJIMYECCTBE KaOelei He MEHee JBYX.
AJIOMIHHUEBBIE 000JI0OYKH Kabesel NCIoIb30BaTh B KaUueCTBE 3a3eMIINTENEH He JIOMYCKaeTCs.

1.7.110. He nomyckaercs HWCIONb30BaTh B KadyeCTBE 3a3eMIIMTEIEH TPYOONpPOBOIBI TOPIOYMX
JKUJIKOCTEH, TOPIOYHMX WM B3PBIBOOMACHBIX Ta30B M CMeceld W TPYOOIPOBOIOB KaHATU3AIMUA U
LEHTPAIILHOTO OTOIUICHHS. YKa3aHHbIE OTPaHMYEHHS HE MCKIIOYAIOT HEOOXOAMMOCTH MPUCOEIUHEHHS
TakuX TPYOONPOBOJOB K 3a3eMJIIIONIEMY YCTPOICTBY C I€NIbI0 ypaBHUBAHUS MOTEHIHANIOB B
cootBercTBHU ¢ 1.7.82,

He cnenyer mcrmosib30BaTh B KauecTBE 3a3eMIIMTEINICH jKele300€TOHHBIE KOHCTPYKLHMH 3[aHUH U
COOpPY)KEHUM ¢ TpenBapuUTESbHO HANpSKEHHOM apMarypod, OJHAaKO 3TO OrpaHUYEHHE He
pacnpocTpansieTcst Ha onopsl BJI u onopHeie koHCTpyKiuu OPY.

B03MOXXHOCTh ~ HMCHOJB30BAHUS  €CTECTBEHHBIX  3a3eMIIMTENIe MO  YCIOBHIO  IUIOTHOCTH
NPOTEKAOMUX 110 HUM TOKOB, HEOOXOJMMOCTh CBapKH apMaTypHBIX CTEp)KHEH >Kesie300€TOHHBIX
(hyHIAMEHTOB M KOHCTPYKIHUM, TPHUBAPKHA aHKEPHBIX OOJITOB CTAJBHBIX KOJOHH K apMaTypHBIM
CTEP)KHSAM JKelIe300€TOHHBIX (DYHIAMEHTOB, a TaK)Ke BO3MOXKHOCTH HCIIOJb30BaHUS (YHIAMEHTOB B
CHJIbHOAIPECCUBHBIX CPEax JIOJIKHBI OBITh OTPEJIENICHbI PACUETOM.

1.7.111. VckyccTBeHHBIE 3a3eMIIUTENN MOTYT OBITh W3 UYEPHON WJIM OLMHKOBAHHOM CTald WIIU
MEHBIMHU.

VckyccTBeHHBIE 3a3eMIINTENHN HE TOJDKHBI HMETh OKPAcKH.

Marepuan ¥ HaMMEHBIIHE pa3Mephbl 3a3eMIIUTENeH JOKHBI COOTBETCTBOBATh IIPUBEICHHBIM B
Tabmn. 1.7.4.

1.7.112. CedeHue rOpU30OHTANBHBIX 3a3EMIIMTENICH IS DJICKTPOYCTAHOBOK HAMPSKCHUEM BbIIC |
kB crnenyer BbIOMpATh MO YCIOBHUIO TEPMHUUECKONH CTOWKOCTH MPH JIOMYCTUMON TeMIepaType Harpesa
400 °C (kpaTKOBpPEMEHHBI HAarpeB, COOTBETCTBYIOIIMIA BPEMEHHU JECUCTBUS 3alUTHl U OTKIIOUCHUS
BBIKJTFOYATETIS ).

B ciy4ae onmacHOCTH KOPPO3HUHU 3a3eMIISIONINX YCTPONUCTB CIeIyeT BHIIOIHUTH OAHO U3 CIEIYIOIINX
MEPOIPUATHMN:

YBEIMUUTH CEUYEHUS 3a3eMIINTENeH M 3a3eMJIIIOIUX POBOAHUKOB C YYETOM PACYETHOTO CPOKa UX
CITyXOBbI;

MPUMEHUTh 3a3eMJIUTENIM W 3a3eMJISIONIUE MPOBOJHUKH C TadbBAaHUYECKHM TOKPHITHEM WU
MeEJHBIE.

ITpu 3TOM crieayeT y4uThIBaTh BO3MOXKHOE YBETHUEHHE CONPOTHUBICHHUS 3a3eMJIIIOIINX YCTPONCTB,
00yCIIOBIEHHOE KOPPO3UEH.

TpaHmen A TOPU3OHTAIBHBIX 3a3eMIIUTENEH JOJDKHBI 3aIONHATHCS OJXHOPOIHBIM TPYHTOM, HE
COJIEPKAIIIM IIEOHS U CTPOUTEIFHOTO MyCOpa.

He cnemyer pacmonaraTh (MCIOJIB30BaTh) 3a3€MJIMTENN B MECTaX, I/ie 3eMJIS MOJICYIIMBACTCS O]
JIeficTBHEM Teria TPYOOIpOBOOB H T.II.

3azemJsioIMe MPOBOJHUKH

1.7.113. CeueHunsi 3a3eMJSIIOLIMX IPOBOJHUKOB B 3JIEKTPOYCTaHOBKAX HampspkeHneM 10 1 kB
JIOJDKHBI COOTBETCTBOBATh TpeOoBaHMsIM 1.7.126 K 3aIMTHBIM IPOBOTHUKAM.

HaumMenpme cedeHmsl 3a3eMILIIONIMX — NPOBOJHUKOB, TPOJOXKEHHBIX B  3eMJle, JOJDKHBI
COOTBETCTBOBATh NPUBEJCHHBIM B Ta0i. 1.7.4.

[Ipoxaska B 3eMile aJFOMUHHEBBIX HEN30JIMPOBAaHHBIX IIPOBOIHUKOB HE JIOMYCKAETCS.

1.7.114. B sneKTpoyCTaHOBKaxX HampsDKeHHEM Bble | KB cedeHus 3a3eMIISIONIMX HMPOBOJIHUKOB
JIOJDKHBI OBITH BBIOPAaHBI TAKMMH, YTOOBI ITPH IIPOTEKaHUH 110 HUM HauOOJIbIIEro Toka ogHodasnoro K3
B DJIGKTPOYCTaHOBKax ¢ 3(QeKkTHBHO 3a3eMJICHHON HeWTpanplo WM Toka JIByx¢asHoro K3 B



JJIEKTPOYCTAHOBKAX C M30JIMPOBAHHON HEHTpanblo TeMmeparypa 3a3eMIIIIOLIMX IPOBOAHHKOB HE
npesbicuia 400 °C (KpaTKOBpEMEHHBIH HarpeB, COOTBETCTBYIOIIMII IIOJIHOMY BPEMEHH JEHCTBHS
3aIIUTHI U OTKJIIOYEHHS BHIKITIOYATEIIS).

1.7.115. B oanekTpoycTaHOBKax HampsbkeHHeM Bbiie | kB ¢ wn3onupoBaHHOW HeWTpaibio
POBOIMMOCTH 3a3¢MJISIONINX POBOIHHKOB CCUCHHEM 0 25 MM [0 MEIH MM PABHOLECHHOE eMy U3
JIPYrHX MaTEepHaJIOB JIOJDKHA COCTaBISATH HE MeHee 1/3 mpoBoaumocTd (as3HBIX MPOBOAHHUKOB. Kak
MPaBHIIO, He TPEGYETCs MPUMEHEHHE MEHbIX IPOBOIHAKOB CEUCHHEM Gonee 25 MM, almOMHUHHEBBIX -
35 MMZ, cTanbHbIX - 120 Mm%

1.7.116. i BBIMOTHEHUS W3MEPEHHN COMPOTHUBIICHHUS 3a3¢MIIAIONICTO YCTPOWCTBA B yIOOHOM
MecTe JOJDKHA OBITH MpeayCMOTpPEHa BO3MOXKHOCTH OTCOEIMHEHHMS 3a3€MIIIOIIETO NPOBOJHMKA. B
JJIEKTPOYCTAHOBKAX HampsDKeHHeM a0 | kB TakuM MecToM, Kak NpaBWJIO, SIBISETCS IJIaBHAs
3azemsisitoras muHa. OTCOEMHEHHE 3a3eMIIIOIIETO MPOBOJHUKA JIOJDKHO OBITH BO3MOKHO TOJIBKO
TP [TIOMOIIH MHCTPYMEHTA.

1.7.117. 3azemsromuit IIPOBOJHUK, MPUCOEUHSIONINI 3a3eMJIUTENb pabouyero
(pyHKUIMOHATBHOTO) 3a3eMJICHHUS K TJIaBHOW 3a3eMIISIONIEH IIMHE B 3JEKTPOYCTAHOBKAX HaNpsHKEHUEM
1o 1 kB, moypkeH UMETh ceYeHUE HEe MEeHee: MEIHbIN - 10 MMZ, aJTFOMUHUEBBIN - 16 MMZ, CTaJIbHOM - 75
MM

1.7.118. YV MecT BBOJA 3a3¢MIIAIONIMX MPOBOJHHUKOB B 3[aHUs MOJDKEH OBITH IMPEIYyCMOTPEH

Ca
OTIO3HABATE/bHbI 3HAK =
I'maBHas 3a3eMJIAIOIIAs IIHHA

1.7.119. I'naBHas 3a3eMIIIOIIAs IIMHA MOJKET OBITH BHINIOJNIHEHAa BHYTPH BBOJHOTO YCTpPOMCTBA
9JIEKTPOYCTAHOBKY HaNpsDKeHHeM 1o | KB WM 0TaensHo oT Hero.

BHyTpH BBOIHOrO yCTpPOMCTBAa B KayeCTBE IJIABHOM 3a3eMIIIOLICH IIMHBI CIEIYeT HCIIOJIb30BATH
muHy PE.

[pu oTaenpHON ycTaHOBKE IIaBHAs 3a3eMIIIIOIIAS IIHMHA JOJDKHA OBITH PAcHoNIOKEHa B JOCTYITHOM,
yOOOHOM 11 00CITy)KUBaHHS MeCTe BOJIM3U BBOJHOTO YCTPOMCTBA.

CeueHue OTIENBHO YCTAaHOBIICHHOW TJIABHOW 3a3eMIISIONICH [IMHEI JOJDKHO OBITH HE MEHEE CCUCHHS
PE (PEN)-nipoBoiHHKA TUTAOMICH JTHHUH.

I'maBHas 3a3eMinsiioINas IIMHA JOJDKHA OBITh, KakK MpPaBWIO, MeqHOW. JlomyckaeTcs NpHMCEHEHHE
ITIaBHOM 3a3eMIIIOIIEH MIMHBI U3 cTad. [[puMeHeHne aTftOMUHUEBBIX IHH HE JOITyCKaeTCs.

B KOHCTpYKIMHM IIMHBI JOJDKHA OBITH MHPEIYCMOTPEHA BO3MOXHOCTH HHIMBHIYaJbHOTO
OTCOEMHEHHS IPHCOSTMHEHHBIX K Hell MPOBOIHUKOB. OTCOSIMHEHUE JOIDKHO OBITh BO3MOXHO TOJIBKO
C UCIIOJBb30BaHUEM HHCTPYMEHTA.

B Mecrax, MJOCTYNHBIX TONBKO KBaJIU(PHIMPOBAHHOMY II€pCOHATy (HAmpHMep, IIUTOBBIX
NOMEIICHHUSX JKHJIBIX JOMOB), IIABHYIO 3a3eMIIIOLIYIO LIMHY CJEAyeT YCTaHaBIMBATh OTKpPBITO. B
MEeCTaX, JOCTYIHBIX MOCTOPOHHUM JIHIaM (HalpuMmep, Mogbe31ax WK MoJBalaxX JOMOB), OHA JOJDKHA
MMETb 3aIUTHYI0 000JIOUKY - IIKad WK AIIMK ¢ 3anuparomieiics Ha kitoy aBepueil. Ha nBepie win Ha

i
CTEHe HaJ| IIUHOM JOKEH OBIThH HAHECEH 3HAK "é?'

1.7.120. Eciu 3maHMe MMeeT HECKOIBKO 000COOJEHHBIX BBOJIOB, I'JIaBHAs 3a3eMILIONIAs IIHMHA
JIOJDKHA OBITh BBIMOJIHEHA JUISI Ka&XJOTO BBOJHOTO YCTPOWCTBA. I[Ipy HAIUYUKM BCTPOSHHBIX
TpaHC(OpPMATOPHBIX MOJACTAHIMI TJaBHAs 3a3eMJBIIOLIAs [IMHA JIOJDKHA YCTAHABJIMBATHCS BO3JIE
KKJ0H M3 HUX. DTH IMHBI JOJDKHBI COSAMHSITHCS TIPOBOJHUKOM YPaBHUBAHUS MOTEHIIUATIOB, CEUCHHE
KOTOpPOTO IOJDKHO ObITh He MeHee mosioBuHbl ceueHus PE (PEN)-poBoanuka TO# nuHMU cpenu
OTXOJAIIUX OT HIMTOB HU3KOTO HAMPSKEHHS MOJCTAHIMH, KOTOpas UMeeT Hauboubliee ceuenue. Jis
COE/IMHEHUsI HECKOJIbKUX TIABHBIX 3a3eMIISIOIINX IIUH MOTYT HCIOJIb30BATHCSI CTOPOHHKE TIPOBO/ISIIIE
YacTH, €CIH OHH COOTBETCTBYIOT TpeOoBanmsM 1.7.122 k HempephlBHOCTH H TPOBOJMMOCTHU
JIEKTPHYCCKOM IICTTH.

3amuTHbIe npoBoaHNKH (PE-nipoBoaHuKH)

1.7.121. B kauecTBe PE-NpOBOJIHMKOB B 3JIEKTPOYCTAaHOBKaxX HampsbkeHuem g0 1 kB moryr
HCIIOJIB30BAThCS:

1) cienmanbHO IPeAYCMOTPEHHBIE IPOBOJHUKH:

KHJIBl MHOTOJKIJIBHBIX KaOeneit;

M30JIMPOBAHHBIE WITH HEM30JMPOBAHHBIE TIPOBO/IA B 001IIeit 000J104Ke C (pa3HBIMH MTPOBOJAMH;

CTAaIlMOHAPHO MPOJIOKEHHBIE H30IMPOBAHHbIE WIIH HEU30IMPOBAaHHbIEC ITPOBOTHHIK;



2) OTKpBITHIE IPOBOISIIME YACTH JIEKTPOYCTAaHOBOK:

aTIOMHHHMEBLIE 000JI0UKHY Kabeeii;

CTaJIbHBIE TPYOBI 3JIEKTPOIPOBOJIOK;

METAUINYEeCKHE OOOJIOUYKH W OMOPHBbIE KOHCTPYKIMU LIMHONPOBOJOB M KOMIUIEKTHBIX YCTPOMCTB
3aBOJICKOTO M3TOTOBJICHHSI.

Mertamnnyeckre kKopoba M JIOTKH 3JIEKTPOIPOBOJOK MOXHO HCIIOJIb30BAaTh B KaueCTBE 3alUTHBIX
NPOBOJHUKOB MPH YCIOBHH, YTO KOHCTPYKIMEH KOPOOOB M JIOTKOB IPEAYCMOTPEHO TaKoe
UCIIONIb30BAaHME, O YeM MMEeTCsl yKa3aHWe B JIOKYMEHTAIlUd HW3TOTOBHTENS, a HMX PacloJIOKEHHE
MCKITIOYaeT BOBMOYKHOCTh MEXaHHYECKOTO TIOBPEXKACHHS;

3) HEKOTOpBIE CTOPOHHUE NTPOBOAAIINE YACTH:

METAUINYECKUE CTPOUTENILHBIE KOHCTPYKIMH 3/1aHUH U COOPYKeHUHt (epMbl, KOJIOHHBI U T. I1.);

apMarypa >Kelle300€TOHHBIX CTPOUTENBHBIX KOHCTPYKLIMH 3JaHMH TPH YCJIOBHUM BBIOJHEHUS
TpeboBanmit 1.7.122;

METAINYECKHEe KOHCTPYKIMU IPOU3BOJCTBEHHOIO Ha3HaueHUs (NOAKPAHOBHIE PEJbCHI, TallepeH,
TUTOLIAJIKH, IAaXThl JU(PTOB, MOJBEMHUKOB, 3JI€BATOPOB, 00OpaMJICHHs KaHaJIOB H T.I1.).

1.7.122. Vicnonb3oBaHWE OTKPBITBIX M CTOPOHHHUX MpPOBOJSLIMX dYacTed B KadectBe PE-
MPOBOJIHUKOB JIOITyCKAETCsl, €CII OHU OTBEYAIOT TPEOOBAHMSAM HACTOSIIEH IJIaBbl K IPOBOJUMOCTH U
HETIPEPHIBHOCTH JIEKTPHYECKOM IETIH.

CTOpOHHHE MPOBOJSIINE YaCTH MOTYT OBITH HCIIOJIBb30BaHbI B KauecTBe PE-NPOBOJHUKOB, €CIH
OHH, KPOME TOT'0, OJJHOBPEMEHHO OTBEUAIOT CIEAYIOIIUM TPEOOBaHUAM:!

1) HenpepbIBHOCTh JJICKTPUYECKOHM 1emu obecrmedynBaeTcsl JMOO HX KOHCTPYKUHUCH, 00
COOTBETCTBYIOIIMMU COCIMHEHUSMH, 3aIUIICHHHIMH OT MEXaHWYECKHX, XUMHYECKUX H JPYIrux
HOBPEKICHUN;

2) uX AEMOHTaX HEBO3MOXKEH, €CJIHM HE MPEAYCMOTPEHBI MEphI 110 COXPAHEHHIO HEMPEPHIBHOCTU
LIENH U €€ TIPOBOAUMOCTH.

1.7.123. He nomyckaercs UCIIOIb30BaTh B KauecTBe PE-IIPOBOJHUKOB:

METAUINYECKHE 00O0JIOYKH M30JILHOHHBIX TPYOOK M TPyOuYaThix MPOBOJOB, HECYIIHWE TPOCHI MPU
TPOCOBOI! 3EKTPOIPOBOIKE, METAJUIOPYKABa, @ TAKXKE CBUHIIOBBIE 000JI0YKH IPOBOJIOB U Kabenel;

TpyOONPOBO/IBI Fa30CHA0KEHUSI M JpYrue TPYOOIPOBOABI FOPIOYMX M B3PHIBOONACHBIX BELIECTB U
cMeceil, TpyObl KaHaIM3alMU U [IEHTPaJIbHOTO OTOIUICHUS;

BOJIONIPOBO/IHBIE TPYOBI P HAJIUYHHU B HUX U30JIMPYIOLIUX BCTABOK.

1.7.124. HyneBble 3alIMTHBIC NPOBOJHUKH IENeHl HE JOMYyCKAeTCsl HCIOJIb30BaTh B KauecTBE
HYJIEBBIX 3aIIUTHBIX MPOBOJHUKOB 3JEKTPOOOOPYIOBaHMS, MUTAIOLIETOCS M0 APYTUM LETSIM, a TaKXkKe
UCIIOJIb30BaTh OTKPBITHIC MTPOBOASAIINE YACTH JIEKTPOOOOPYOBAaHHS B KaueCTBE HYJEBBIX 3alUTHBIX
NPOBOJIHMKOB JUIsl JIDYTOrO  3JIEKTPOOOOPYAOBaHUs, 33 MCKIIOYEHHEM O000JI0YeK M  OMOPHBIX
KOHCTPYKI[MH  IIMHONPOBOJOB W  KOMIUIGKTHBIX  YCTPOWCTB  3aBOJCKOTO  HM3TOTOBJICHHUS,
00ecreynBaOINX BO3MOKHOCTD ITOIKITIOYEHUSI K HUM 3allUTHBIX TPOBOJHUKOB B HY)KHOM MECTE.

1.7.125. Hcnonb30BaHHE CIELHMANBHO TPEIYCMOTPEHHBIX 3aIUTHBIX IPOBOJHHUKOB ISl WHBIX
LieJIeH HE I0IyCKaeTCsl.

1.7.126. HaumeHpliue IUIOIIAMM IONEPEYHOrO CEYEHMsS 3AlUTHBIX IPOBOJHUKOB JIOJDKHBI
COOTBETCTBOBATh Tabi. 1.7.5.

[Tnouianu ceueHuit MPUBEACHBI JJIsl CIydasi, KOTJa 3allUTHbIe POBOJAHUKH W3rOTOBIICHBI M3 TOTO
Ke MaTepuana, 4to U (azHple MpoBOJHUKH. CedeHUst 3alUTHBIX POBOJHUKOB U3 APYTMX MaTepUalioB
JIOJDKHBI OBITh SKBHUBAJICHTHBI 10 IPOBOJIUMOCTH ITPUBEICHHBIM.

Tabnuya 1.7.5

HaunMenbue cevyeHusl 3aIUTHBIX MPOBOJIHUKOB

Ceuenne ha3HBIX IPOBOIHHKOB, MM- HanMeHbIIIee CeYeHHE 3aIUTHBIX IPOBOJHIUKOB, MM’
S<16 S
16<S<35 16
S>35 S/2

JomyckaeTcs, Tpu HEOOXOAMMOCTH, IPHHUMATH CEUCHHE 3aIUTHOTO IPOBOJHHKA MEHEE
TpeOyeMbIX, €CII OHO PAacCUYUTAHO 10 (hopmyIie (TOIBKO JIsl BpEMEHHU OTKIIFoUeHHs < 5 ¢):

S> 14t /K,



e S - IIOLA b MONEPEYHOTO CeYCHHUS 3AUTHOTO IPOBOHAKA, MM

| - TOK KOpPOTKOro 3aMbIKaHHs, OOCCIICYMBAIOUIMNA BPEMs OTKIIOYCHUS IMOBPEKICHHON Lemu
3al[UTHBIM AamMapatoM B COOTBEeTCTBUH ¢ Tabm. 1.7.1 m 1.7.2 wnm 3a Bpems He Oomee 5 ¢ B
cootBercTBUU ¢ 1.7.79, A;

t - Bpemst cpabaThIBaHMs 3aIUTHOTO ammapara, c;

kK — xoa¢¢uiuent, 3HaueHHE KOTOPOTO 3aBHCHUT OT Marepuajia 3allUTHOrO MPOBOJHUKA, €r0
W30JSIIUM, HAYaIbHOW W KOHEYHOM Temmeparyp. 3HaueHWe K Juis 3allUTHBIX MPOBOJHHUKOB B
Pa3IMYHbIX YCIOBUSX NMpUBENeHbI B Tadn. 1.7.6-1.7.9.

Ecmu mpu pacdere moiyyaercs ceYeHUE, OTIMYHOE OT MPHBEICHHOro B Tabm. 1.7.5, To cimemyer
BBIOUpaTh OJrKaiiiiee OoJbllice 3HAYCHHE, a MPH MOJNYYCHUU HECTAHJAPTHOTO CCUCHHUS - TPUMCHSTH
MPOBOTHUKH OJIMDKAMIIET0 OOJIBIETO CTAHIAPTHOTO CCUCHHMS.

3HaYCHUST MAKCHMAJIbHOM TeMIepaTyphbl MPH ONPEACICHUU CCUCHHS 3al[UTHOTO MPOBOJHHKA HE
JIOJDKHBI TIPCBBINIATH TPEIEFHO JIOMYCTUMBIX TEMIIEpaTyp HarpeBa mnpoBoaHukoB mnpu K3 B
COOTBETCTBHH C 1. 1.4, a I 3IEKTPOYCTAHOBOK BO B3PHIBOOMACHBIX 30HAX JIOJDKHBI COOTBETCTBOBATH
I'OCT 22782.0 «3aexkTpoobopynoBaHue B3pbIBO3aluIIeHHOS. OOIIUe TEXHHUYECKUE TPEOOBAaHHS U
METOJIBI HCITBITAHUI.

1.7.127. Bo Bcex ciydasx CEYEHHE MEAHBIX 3alIUTHBIX HPOBOJHHMKOB, HE BXOJAAIIMX B COCTaB
Kabesl WM MPOJIOKEHHBIX He B 00Iied obosouke (Tpybe, Kopobe, Ha OJHOM JIOTKE) C (ha3HBIMH
MMpOBOAHHUKAMMH, JOJKHO 6bITL HEC MCHEC:

2,5 MM? - MIpU HAJIMYUU MEXaHUYECKOM 3alUThI;

4 mm? - IIPY OTCYTCTBUM MEXaHUYECKOM 3aILUTBL.

CequI/Ie OTACJIBHO MPOJIOKECHHBIX 3aIUTHBIX aTFOMUHUEBBIX ITPOBOAHUKOB JTOJKHO 6I)ITI) HE MCHEC
16 Mm%

1.7.128. B cucreme TN s obecnieyenus: TpeboBanuii 1.7.88 HyneBble 3alMTHBIE NPOBOIHHUKU
PCKOMEHAYCTCA TMpOKJIaAbIBaTb COBMECTHO WM B HeHOCpe}lCTBeHHOﬁ 6HI/I3OCTI/I C (ba3HI)IMI/I
IMPpOBOJHHUKAMMU.

Tabnuya 1.7.6
3Havenune kodppuumenta K 11s1 H30JHPOBAHHBIX 3AIIUTHBIX IPOBOAHUKOB,

He BXOASIIMX B Ka0eJib, U VISl HEU30JIMPOBAHHBIX MPOBOJIHUKOB, KACAIOLIHUXCS 000109KH
Ka0eJieil (HayaJbHas TeMIepaTypa NpoBoAHUKA npuHaATa paBHoii 30 °C)

ITapamertp Matepuai 301U
Honuunmnxnopun | [HonuBununxnopun | bytunosas
(TIBX) (TIBX) pe3uHa
Koneunas tremneparypa, °C 160 250 220
Kk mpoBojHuKa:
MEIHOTO 143 176 166
ITIOMHHHUEBOTO 95 116 110
CTAJIBHOTO 52 64 60
Tabauya 1.7.7
3Havenue ko3pdunmenta K 15151 3aIIUTHOr0 MPOBOTHUKA,
BXOASAIIEr0 B MHOIOKHJIbHBIN Ka0eab
ITapamertp Martepuan U301
INonuBuHUIXIOPUT CHMThIi NONHATUIIEH, Byrtunosas
(I1BX) STUWICHIPOIIWICHOBAsS PEe3UHA |  pe3uHa
Hauanbnas Temneparypa, °C 70 90 85
Koneunas temneparypa, °C 160 250 220
k mpoBoiHuKa:
MEIHOT'O 115 143 134
AIIOMHUHHUEBOTO 76 94 89




Tabnuya 1.7.8

3HaveHue KodQPuUuMeHTa K IpH NCI0Jb30BAHMHE B KAYeCTBE 3aIUTHOr0
NMPOBOIHUKA AJTIOMUHHEBOI 000JI04KHU Kadeas

ITapametp Marepuan 3011111
IlonuBrHUNXIOPUL CHuThli TOMUITUIIEH, byrunosas
(I1BX) STWICHIPOIWICHOBAs pe3UHA |  pe3uHa
HauanpHas Temnepatypa, °C 60 80 75
Koneunas Temneparypa, °C 160 250 220
k 81 98 93

Tabnuya 1.7.9

3Hauenue ko3pduumenta K 17151 HeM30IMPOBAHHBIX MPOBOAHUKOB,
KOI/Ia YKa3aHHbIE TEMIIEPATYPHI He CO3IAKT ONACHOCTH MOBPEKIEeHUS HAXOAAMXCS
BOJIN3M MaTepUaJIOB (HAYaJbHAs TeMIepaTypa NpoBoAHNKAa NpuHsta paBHoi 30 °C)

Marepuan VYceaosus [IpoBogHUKHN
NpoOBOAHHUKA IIpono>xeHHbIE OTKPBITO U DKCIUTyaTHpYyEMBbIe
B CIIELMAJIbHO OTBEJCHHBIX | B HOPMAJBHON | B MOKAPOOMACHOM
MecTax cpene cpene
Mens Maxcumansaas 500* 200 150
teMieparypa, °C
k 228 159 138
AmomuHni  |MakcuManbHas 300* 200 150
teMieparypa, °C
k 125 105 91
Cranp MakcumanbHas 500* 200 150
teMieparypa, °C
k 82 58 50

* YKa3aHHbIE TEMIIepaTyphl AOITYCKAIOTCS, €CIIH OHU HE yXY/IIal0T KA4eCTBO COSHMHEHHUH.

1.7.129. B mecTax, rlIe¢ BO3MOXKHO TOBPEXACHUE H30JSIHMU (a3HBIX IPOBOJIHUKOB B PE3yNbTaTe
WCKPEHHSI MEXAY HEU30JMPOBAHHBIM HYJICBBIM 3alUTHBIM I[POBOJHUKOM H METaNIMYeCcKOn
000JIOUKOH HJIM KOHCTpYKLMeH (Hampumep, IPU NPOKIAJKE MPOBOJOB B TpyOax, Kopodax, JIOTKax),
HyJIeBBIC 3allUTHBIC MPOBOJHUKH JOJDKHBI HMETh HW3O0JILMIO, PABHOLCHHYIO H30JLILMH  (asHBIX
NPOBOJIHUKOB.

1.7.130. HewsonupoBaHHBIe PE-IPOBOMHUKH JOJDKHBI OBITH 3aIIMIICHBI OT KOppo3wd. B Mectax
nepecedeHus: PE-IpOBOHHUKOB C KabelsiMHU, TPYOOIIPOBOAAMH, HKEIE3HOIOPOKHBIMH IyTSIMH, B MECTax
UX BBOJIA B 3J1aHMS U B JPYTUX MECTaX, TA€ BO3MOXKHBI MEXaHHYECKHE MOBPEXACHHUS PE-TIPOBOJAHUKOB,
9TH MIPOBOHUKH JOJDKHBI OBITh 3aIHIICHEL.

B MecTtax nepecedeHHs TeMIEpaTYpHBIX W OCAJOYHBIX IIBOB JOJDKHA OBITH IMPEIyCMOTpEHa
KOMIICHCAIUS JTIHHBI PE-TPOBOTHUKOB.

CoBMelleHHBIE HyJIEBbIE 3alIUTHBIE U HYJIEBbIE
pa6oune npoBoauuku (PEN-npoBognukm)

1.7.131. B mHoro¢a3HbIX 1emsx B cucreme TN Ui CTAIlMOHAPHO MPOJIOKCHHBIX KaOeJeH, Kbl
KOTOPBIX HMEIOT IUIOMagh IMONEPEUHOro ceuennss He Menee 10 mm° mo memu wmn 16 MM’ 1o
AOMHUHUIO, GYHKLMK HyJIeBOro 3ammuTHOTrO (PE) 1 HyneBoro padodero (N) mpoBOIHHKOB MOTYT OBITh
COBMeILIeHBI B 01HOM NpoBoaHuKe (PEN-ipoBoaHuK).

1.7.132. He nomyckaercs coBMelleHHWE (YHKLUHMHA HYJIEBOTO 3alMTHOTO M HYJIEBOIO pabodero
NPOBOJIHMKOB B IEMSAX O0AHO(A3HOTO M IIOCTOSIHHOTO TOKa. B KayecTBe HyNEBOTO 3aIIUTHOTO
NPOBOJIHMKA B TaKWMX IEMSAX JODKEH OBITh MNPEAyCMOTPEH OTAEIBbHBIA TPETHH NPOBOAHUK. ITO
TpeboBaHME HE pacrpocTpaHsercss Ha oTBeTBieHHs oT BJI nampsbkenuem no 1 kB k ogHOdasHBIM

HOTpC6I/ITGHHM QJICKTPOSHEPTUH.




1.7.133. He pnomyckaeTcs MHCHOIb30BAHUE CTOPOHHHUX TMPOBOMSIIMX dYacTell B KadecTBe
eauncTBeHHoro PEN-nipoBotHuKa.

3710 TpeOOBaHME HE HCKIIIOYACT HMCIOJIBb30BAHUS OTKPBITHIX M CTOPOHHUX IIPOBOJIIMX YacTed B
KauecTBe JomnojHuTenbHoro PEN-npoBomHMKa NpH NPUCOCIMHEHWM WX K CHUCTEME YPaBHHBAHMS
MOTEHIUANIOB.

1.7.134. CneumansHo mpeaycMorpeHHble  PEN-TIpoBOTHHMKM — JIODKHBI  COOTBETCTBOBATh
TpeboBaHusIM 1.7.126 K ceueHHIO 3alUTHBIX IPOBOJHUKOB, a TAKKe TPeOOBaHUAM IJI. 2.1 K HylIeBOMY
padouemMy IPOBOHUKY.

Wzonsiumst PEN-poBoHNMKOB f0/KHA OBITH paBHOLICHHA M30JSIIMM (a3HBIX NPOBOIHHMKOB. He
Tpebyercst n3oaupoBarth mrHy PEN cOOpHBIX MIMH HU3KOBOJBTHBIX KOMIUIEKTHBIX YCTPOMCTB.

1.7.135. Korna HyseBoii pabouuii 1 HyJIeBOI 3alIUTHBIA IPOBOIHUKY pa3zeieHbl HaUWHas C KaKoii-
a00 TOYKHM 3JIEKTPOYCTAHOBKHM, HE JIONMYCKAeTCsi OOBEAMHATh WX 3a ITOM TOYKOH MO XOXIy
pacnpesenenust sHepruu. B mecre pazgenenust PEN-mpoBogHMKa Ha HyIeBOW 3aIUTHBIN M HYJIEBOH
pabounii MPOBOJHUKU HEOOXOUMO MIPEAYCMOTPETh OTAEIbHBIC 3a’KUMBI MITH LIMHBI I IPOBOIHUKOB,
coelMHEeHHbIe Mex 1y co0oi. PEN-ipoBoaHUK nHTaromel JJMHUN JOJKEH OBITh MOJKIIIOUEH K 3aKUMY
WY LIMHE HYJIEBOTO 3alUTHOTO PE-TIpOBOTHUKA.

I[IpoBogHMKY CHCTEMBI YPABHUBAHHS MOTEHIHATIOB

1.7.136. B xadecTBE NPOBOAHWKOB CHCTEMBl ypaBHHBaHUS IIOTCHIMAJIOB MOTYT OBITh
WCIIONIB30BaHbl OTKPHITHIC M CTOPOHHHE MPOBOAIIAE YacTH, yka3aHHbIEe B 1.7.121, mnm crenumanbHO
MIPOJIO’KEHHBIC TTPOBOTHUKH, FITH UX COUCTAHUE.

1.7.137. CeueHre pOBOJHUKOB OCHOBHOW CHCTEMBl YPaBHHUBAHHS MOTEHIMAIOB TOJDKHO OBITH HE
MeHee TOJIOBHHBI HAMOOJBIEr0 CEYCHHUS 3aIUTHOTO MPOBOIHUKA SJICKTPOYCTAHOBKH, CIIU CEUCHUE
MPOBOTHHUKA YPaBHUBAHUS MOTCHIMAIOB MIPH 3TOM HE MpEBHIMIacT 25 MM 10 Meau Wi PaBHOIICHHOE
eMy W3 JIpYyrux MarepuaioB. [IpuMeHeHHE IPOBOIHUKOB OONBIIETO CEYCHHUS, KaK IPABWIIO, HE
TpeOyeTcs. CeueHrne MPOBOIHIKOB OCHOBHOW CHCTEMBI YpaBHUBAHHS IMOTCHIIMAJIOB B JIFOOOM cCirydae
JIOJDKHO OBITH HE MEHEE: MEAHBIX - 6 MMZ, AIIIOMUHHEBEIX - 16 MM2, CTANBHBIX - 50 MM,

1.7.138. CedeHre MpPOBOAHHUKOB JONOJHUTEIBHOW CHUCTEMBl YpAaBHHUBAaHUS NOTEHUHUAIOB IOJLKHO
OBITh HE MCHEE:

NPA COCIOMHEHHH IBYX OTKPBITHIX IIPOBOMAIIMX YACTed - CEYCHHS MCEHBIIETO W3 3allUTHBIX
TIPOBOTHHUKOB, TTOJKITIOYEHHBIX K 3THM YacTsIM;

MPA COCIWHCHUU OTKPBITOW IMPOBOMAMICH YacTH W CTOPOHHEH IMPOBOMAIICH YacTH - IIOJIOBHHEI
CEYCHHUSI 3alIUTHOTO IPOBOIHHKA, TIOAKITIOYEHHOTO K OTKPBITON TPOBOASAIICH YaCTH.

CedeHUsT TIPOBOJHUKOB JIOTIONHUTEIEHOTO YpPaBHHUBAHUS ITOTCHIMAJIOB, HE BXOSIINX B COCTaB
Kabens1, OJDKHBI COOTBETCTBOBATh TpeOoBaHmsaMm 1.7.127.

Coez[m[emm U NMPUCOCIUHECHUSA 3a3€MJAIOIINX, 3AIIUTHLIX MIPOBOIHUKOB
H MPOBOJHUKOB CUCTEMbI YDABHUBAHUSA U BLIPABHUBAHUA MOTEHIMAJIOB

1.7.139. CoenuHeHns U MPUCOEAMHEHUS 3a3€MIIIOIMX, 3alUTHBIX MPOBOJHUKOB U MPOBOJIHUKOB
CHUCTEMBI ypaBHHUBaHU W BBIPABHHBaHUS IMMOTCHIMATOB JOJDKHBI OBITh HAJC)KHBIMH H 00OCCIICYHBATH
HETIPEPHIBHOCTD  dJNeKTpUUeckod menu. COeAWHEHHs CTaNbHBIX MPOBOJHHKOB PEKOMEHIYETCS
BBITIOJTHATh TIOCPEJCTBOM CBapku. JlomyckaeTcs B TIOMEIICHHWSX W B HApPYXHBIX YCTaHOBKax 0e3
arPECCHUBHBIX CPEJl COCITUHSTH 3a3eMILIOIINE W HyJICBBIC 3aIIUTHEIC POBOIHUKH IPYTUMH CIIOCOOaMH,
obecnieunBaronumu TpedoBaHus ['OCT 10434 «CoenuHEeHHS KOHTAaKTHBIC ayekTpudeckue. OOmme
TEXHUYECKUE TPEOOBAHUM) KO 2-My KIIaCCy COSAHHCHHH.

CoenuHEeHNUS TOIHKHBI OBITh 3aIIUINEHBI OT KOPPO3UH U MEXaHUYECKUX OBPESKICHUI.

J1y1st GONTOBBIX COSAMHEHHH TOJKHBI OBITH MIPEYCMOTPEHBI MEPHI IPOTHB OCTa0IeHUS KOHTAKTA.

1.7.140. CoenuHeHHs NOJDKHBI OBITH IOCTYIHBI JUII OCMOTPAa ¥ BBHINOJIHCHHS HCIBITAHWNA 3a
WCKJIIOYEHUEM COEIMHEHHM, 3alOJIHEHHBIX KOMIIAYHIOM WM T€PMETU3UPOBAHHBIX, a TAKXKE CBAPHBIX,
MasHBIX W CIIPECCOBAHHBIX NMPUCOCAMHEHHUI K HATrpeBaTEIFHBIM JJIEMEHTaM B CHCTEeMax 00OrpeBa W UX
COEIMHEHUH, HaXOASIUXCS B [10J1aX, CTEHaX, IEPEKPBITUSIX U B 3eMJIE.

1.7.141. Tlpu nprUMEHEHUU YCTPOUCTB KOHTPOIIS HEMIPEPHIBHOCTH LM 3a3EMJICHUS HE JOIMYCKAeTCs
BKITIOYATh MX KAaTYIIKH ITOCIIEIOBATENBHO (B pACCEUKY) C 3alIUTHBIMU IPOBOJTHUKAMH.

1.7.142. TlpucoenuHeHUs 3a3eMJISIFOIIUX W HYJIEBBIX 3alIUTHBIX MPOBOJHUKOB U MPOBOJHHKOB
YpaBHHBAaHUS TIOTCHIHANOB K OTKPBITHIM TPOBOISIIAM YacTSIM JOJDKHBI OBITh BBITIOJHEHBI IIPU
MOMOIIK OONITOBBIX COCTMHCHUH HIH CBapKH.



[Ipucoenuuenus 00OpyIOBaHMS, MOJBEPTAIOIETOCS YACTOMY JEMOHTAXY MM YCTaHOBJIECHHOTO Ha
JBIDKYIMXCS YacTsAX WM YacTsX, MOJBEPKCHHBIX COTPSCEHMSM M BHOpALWH, JOJDKHBI BBITOIHATHCS
P ITOMOIIHM THOKUX TIPOBOTHUKOB.

CoenuHEHUs 3alllUTHBIX NPOBOJHUKOB 3JIEKTPONpoBOfoK U BJI ciemyeT BBINONHATH TEMH JKe
METOJIaMH, YTO U COCTUHEHNUS (pasHBIX TPOBOIHHUKOB.

IIpy uCmonb30BaHMM E€CTECTBEHHBIX 3a3eMJIUTENed IS 3a3eMJICHHsS DJIEKTPOYCTaHOBOK U
CTOPOHHMX IPOBOJAIIMX YacTed B KauecTBE 3al[UTHBIX MPOBOJHHKOB M MPOBOJHUKOB ypaBHUBAHUS
MOTEHIIMANOB KOHTAaKTHBIE COEAMHEHHS CIEAyeT BBINONHATh MeToaaMmu, npexycMorpeHHsiMu ['OCT
12.1.030 «CCBT. Dnexrpobe3onacHoCTb. 3aIIMTHOE 3a3EMIICHUE, 3aHYJICHUEY.

1.7.143. Mecra u cHOCOOBI NPHUCOEAWHEHHS 3a3eMIISIONINX IPOBOAHUKOB K IPOTSHKEHHBIM
€CTECTBEHHBIM 33a3€MJIUTEISIM (HalpuMep, K TpyOOIIpoBOAaM) JIOKHEI OBITh BHIOPAHBI TAKUMH, YTOOBI
NPU pa3beIUHEHUN 3a3€MIIUTENEH JJIsi PEMOHTHBIX paboT 0XKUlaeMble HANPSDKEHUS! TPUKOCHOBEHHS U
pacueTHble 3HAuU€HMS CONPOTUBJICHUS 3a3eMJIIIOIIETO YCTPOCTBA HE NpeBBIIATN Oe30MacHBIX
3HAYCHUI.

IIlynTHpOBaHUE BOAOMEPOB, 3aIBIKEK M T. II. CIEAYyeT BBINOJHATH MPU MOMOIIM HPOBOIHUKA
COOTBETCTBYIOIIETO CEYEHHUs] B 3aBUCHUMOCTU OT TOTO, UCIONB3YyeTCs JM OH B KadyeCcTBE 3aILUTHOTO
MIPOBOJHMKA CHCTEMBl YpPaBHUBAHUS MOTEHIMATIOB, HYJIEBOIO 3al[UTHOTO MPOBOJAHUKA WM 3aIIUTHOTO
3a3eMJISIOIIET0 TIPOBOAHUKA.

1.7.144. TlpucoennHeHue KaXKIOW OTKPHITOW MPOBOMAAIIEH YACTH AJIEKTPOYCTAHOBKH K HYJIEBOMY
3al[UTHOMY HJIM 3aIIUTHOMY 3a3eMJIIOIIEMY HMPOBOJHHUKY JOJDKHO OBITH BBITIOJHEHO IIPHU MOMOIIU
OoTJeNnpHOrO OTBeTBICHUA. llocnenmoBaTenbHOE BKIIOYEHHE B 3alIUTHBIA IMPOBOJHHUK OTKPBITHIX
IIPOBOJSIIUX YaCTEH HE NOIYCKAETCS.

IIpucoenyHeHne NPOBOASIIUX YAaCTEl K OCHOBHOM CHUCTEME YpaBHMBAaHMs IOTCHLMATIOB JOJDKHO
OBITH BBITMOIIHEHO TAKKE IPH MOMOIIHU OTAEIBHBIX OTBETBICHUH.

IIpucoenuHenne MpoOBOIAIIMX YacTell K JONOJHUTENBHON CHCTEME ypaBHMBAaHUS IOTEHIIMAJIOB
MOXET OBITh BBINOJHEHO MPU MOMOILIM KaK OTJEJbHBIX OTBETBICHHH, TaK U IPUCOCTUHEHHUS K OTHOMY
o01eMy HEPa3bEMHOMY MTPOBOIHUKY.

1.7.145. He nomyckaercs BKIIOUaTh KOMMYTallMOHHBIE anmapatsl B nenu PE- u PEN-npoBoaHukos,
3a HCKJIIOUEHHUEM CIIy4aeB MUTAHUS ANEKTPOINPHUEMHHUKOB IPH TOMOIIH IITETICENbHBIX COeTUHUTEINEH.

JlomyckaeTcst Takke OJHOBPEMEHHOE OTKIIOYEHHE BCEX TPOBOJHHKOB Ha BBOJE B
IEKTPOYCTAHOBKU MHAMBUAYAIBHBIX KUJIBIX, JaYHBIX U CaJ0BBIX JOMOB U aHAJOTMYHBIX UM OOBEKTOB,
MHUTArOIMXCs 1Mo oaHO(ha3HbM oTBeTBiIeHUsM oT BJL. Ilpu atom pazaenenne PEN-npoBosnnuka Ha PE-
1 N-TIpOBOJTHUKH JTOJPKHO OBITH BBITIOJIHEHO JIO BBOAHOTO 3aIIUTHO-KOMMYTAILIHIOHHOTO arnmnapara.

1.7.146. Ecau 3amyTHBIe TPOBOJHUKY W/WIM MPOBOJAHUKH YPaBHUBAHUS MOTEHIMAIIOB MOTYT OBITh
pa3beIUHEHB! NP MOMOIIM TOTO K€ IITENCENBHOTO COeIMHMUTEINS, YTO M COOTBETCTBYIOIIUE (a3HBIE
MIPOBOTHHUKH, PO3ETKA M BUJIKA IITEINCENFHOTO COSAMHHUTENS OJDKHBI UMETh CIEeIHMaNbHbIE 3aIlUTHBIE
KOHTaKThl JJIsI TPUCOSAMHEHHMS K HHUM 3aIlIUTHBIX NPOBOAHMKOB WM IPOBOJHUKOB YpPaBHUBAHUS
MOTEHIIAANIOB.

Ecnu xopryc mTencensHOH PO3ETKH BBINOJIHEH M3 MeTala, OH JOJDKEH OBITh MPUCOEIWHEH K
3aIUTHOMY KOHTAKTy 3TOH PO3ETKH.

IlepenocHbIe 3J1eKTPONPHEMHHKH

1.7.147. K nepeHOCHBIM 3JIeKTponprueMHrKaM B [IpaBuiiax OTHECEHBI 3JIEKTPONPHEMHHKH, KOTOpPBIE
MOT'YT HaXxOJWThCS B PyKax UeJIOBEKa B MPOIECCe MX SKCIUTyaTalMu (PydHOH 3JIEKTPOMHCTPYMEHT,
MIEPEHOCHBIE OBITOBBIC AIEKTPOIIPUOOPHI, IEPEHOCHAS PaIMOAIEKTPOHHAS allapaTypa ! T. IL.).

1.7.148. TInTanne NMEpeHOCHBIX BJICKTPONPHUEMHHKOB IIEPEMEHHOIO TOKa CIIEAYET BBIOJHSITH OT
ceTH HampspkeHreM He Bhime 380/220 B.

B 3aBuCHMOCTM OT KaTerOpHM IIOMEIICHMS 110 YPOBHIO ONACHOCTH TOPAKEHUS JIOJeH
INEKTPUUECKUM TOKOM (cM. 1. 1.1) JuIst 3aIUTHI IPU KOCBEHHOM IPUKOCHOBEHHUH B IIETISIX, TUTAIOIINX
MIEPEHOCHBIE DJIEKTPOIPHEMHHMKH, MOTYT OBITH NPUMEHEHbl aBTOMATHYECKOE OTKIIOYCHHE IUTAHUS,
3alIUTHOE JIEKTPUUECKOE Pa3/ieeHue Lenel, CBepXHU3KOE HalpsDKEHHE, ABOMHAS H30ISLHUS.

1.7.149. Ilpu npuMEHEHWH aBTOMAaTHYECKOTO OTKJIIOUCHHS INUTAaHUS METAJUIMYECKHe KOopIryca
HNEPEHOCHBIX 3JIEKTPONPHEMHUKOB, 3a HCKIIOUEHHEM JIIEKTPONPUEMHUKOB C JBOMHON HU30ISIMEH,
JIOJDKHBI OBITH TIPUCOEAMHEHB! K HYJIEBOMY 3alllUTHOMY IPOBOJHMKY B cucTeMe TN mim 3a3eMiIeHbI B
cucreme IT, mis dero nOMmKeH OBITH MPEIYCMOTPEH CHELHMANbHBIA 3alquTHBIA (PE) TPOBOIHUK,
pacIoOoKeHHBIN B OJHOH 000JI0uKe ¢ (pa3sHBIMH POBOIHUKAMHU (TPEThsI )KWIa Kabems WK MpoBoAa -
JUISL DJIEKTPONPUEMHHUKOB OJHO(A3HOTO M TMOCTOSHHOTO TOKA, YETBEpTas WM IATas >KUia — I
JJIEKTPOIIPUEMHHUKOB Tpex(a3HOTO TOKa), NPHCOCAMHIEMBIH K KOPIyCy JJICKTPONPUEMHHKA U K



3aIIMTHOMY KOHTAKTY BWJIKM INTEICEIBHOIO COSAMHMTENS. PE-IPOBOAHUK JOJDKEH OBITH MEIHBIM,
THOKHMM, €ro CeYeHHUE JI0JDKHO OBITh PaBHO CEYEHHIO (a3HBIX IPOBOJHUKOB. Vcmonb3oBaHue 11 3TOH
uenu Hyneporo pa6ouero (N) mpoBogHHKA, B TOM YHCIE PACIOJIOKEHHOTO B 00mIeil 0bomouke ¢
(ha3HBIMM IPOBOJHUKAMH, HE JIOITYCKAETCSL.

1.7.150. JlomyckaeTrcsi NpPUMEHSTH CTallMOHApHBIE M OTHEIbHBIC MEPEHOCHBIC 3aIIUTHBIC
NPOBOJHUKA M IPOBOAHUKH YPaBHUBAHHMSA MOTECHIMAIOB Uil TEPEHOCHBIX 3JIEKTPOIIPUEMHHUKOB
UCTIBITATENbHBIX JIA00PaTOPHUH U DKCIIEPUMEHTAIBHBIX YCTAaHOBOK, NEpEMEIIEHHE KOTOPBIX B MEPHOJ
ux paboThl He mpeaycMmarpuBaercs. IIpy 3TOM cralMOHapHbIE NPOBOJHHUKU JOJDKHBI YIOBIETBOPSTH
TpeboBanusim 1.7.121-1.7.130, a nepeHOCHBIE TPOBOAHUKH JOJDKHBI OBITH MEAHBIMH, THOKUMH U IMETh
CeueHne He MEHbIIEe YeM Yy (pa3HbIX TPOBOTHUKOB. [IpH MpoOKIagKe TaKUX MPOBOJHUKOB HE B COCTaBe
o61ero ¢ Ga3HBIME IPOBOIHUKAMH Kabeisd UX CeUEHHs IOJDKHBI OBbITh HE MEHee yKa3aHHbIX B 1.7.127.

1.7.151. JInsg MAONMONHMUTENBHOW 3aIIUTHI OT TPSIMOTO IPUKOCHOBEHHS M TP KOCBEHHOM
MPUKOCHOBEHUH ILITEIICEIbHBIE PO3ETKH C HOMHHAIIBHBIM TOKOM He Gostee 20 A Hapy»KHOH yCTaHOBKH,
a TakkKe BHYTPEHHEH YCTaHOBKM, HO K KOTOPBIM MOTYT OBITH IOJKIIOYEHBl IE€PEHOCHBIC
JNIEKTPOIIPUEMHUKH, UCIIOJIb3YeMble BHE 37[aHU MO0 B MOMENICHUSX C MOBBIIIEHHOW OMACHOCTHIO U
0c000 OIacHBIX, JIOJDKHBI OBITH 3aIMIIEHBI YCTPOMCTBAMH 3alUTHOTO OTKIIIOUEHHS C HOMUHAIHHBIM
oTKiIoYaomuM auddepeHnraibHeiM TokoM He Oonee 30 MA. Jlomyckaercss IpUMEHEHUE PYYHOTO
AJIEKTPOUHCTPYMEHTa, 000pyn0BaHHOTO Y 30-BUIKaMHU.

[Tpy npuMeHEeHUH 3alUTHOTO JJIEKTPHYECKOTO pa3/ieNieHHs Leneil B CTECHEHHBIX MOMEICHUIX C
MPOBOJISIIUM I0JIOM, CTEHAMU M MOTOJIKOM, a TaKkXKe IPH HAJIMYMK TpeOOBaHHH B COOTBETCTBYIOIINX
raBax [IYD B Apyrux moMemeHusx ¢ 0co0oi OMacHOCThIO, Kaxaas Po3eTKa JOJKHA MUTAThCsl OT
WHMBUAYaIBHOTO pa3/IeINTENBHOTO TpaHc(opMaropa Witk OT ero OTAEIEHONH 0OMOTKH.

[lpy mnpUMEHEHMH CBEPXHU3KOIO HAaNpSDKEHHS [UTaHHE IIEPEHOCHBIX 3JIEKTPOIPUEMHHUKOB
HarpspkenueM 10 50 B 1omkHO 0CyIecTBISTECS OT 0€30MaCHOT0 Pa3ZeIuTeIbHOr0 TpaHchopMaTopa.

1.7.152. Jln1 npHCOenMHEHUS MEPEeHOCHBIX 3JCKTPOIPUEMHHUKOB K IHMTAIOIEH CeTH CleayeT
MPUMEHATH IITETCEIbHBIE COSMHUTENIH, COOTBETCTBYIOIUE TpeboBanusMm 1.7.146.

B 1mITencenbHBIX COGAMHUTENSX MEPEHOCHBIX 3JIEKTPONPHEMHUKOB, YAJIMHHUTEIBHBIX MPOBOAOB M
Kabeneil MPOBOAHUK CO CTOPOHBI MCTOYHMKA MUTAHMS JOJDKEH OBITh NPHCOCAMHEH K PO3ETKe, a CO
CTOPOHBI DJIEKTPONPHEMHHKA - K BHJIKE.

1.7.153. Y30 3ammrel po3€TOUHBIX IIeTel PEeKOMEHAyeTCsl pa3MellaTh B paclpeieluTeNbHBIX
(TpynmoBBIX, KBAPTUPHBIX) HIUTKAX. Jlomyckaercs npuMeHaTs Y 30-po3eTku.

1.7.154. 3amuTHBIC MPOBOJHUKHU MEPCHOCHBIX IPOBOIOB M Kalenell JOJKHBI OBITh 0003HAYEHBI
JKEJITO-3€JICHBIMH TI0JIOCAMH.

IlepeaBUKHBIE JIEKTPOYCTAHOBKH

1.7.155. TpeboBaHus K NEpEIBIKHBIM 3JIEKTPOYCTAHOBKAM HE PACHPOCTPAHSAIOTCS Ha:

CYZOBBIE JIEKTPOYCTAHOBKH;

3J1eKTPOo0OOPYI0BaHNE, pa3MEIIEHHOE Ha ABIKYIIUXCS YacTAX CTAHKOB, MAIIMH M MEXaHU3MOB;

INEKTPUPUIIPOBAHHBIN TPAHCIIOPT;

JKHJIbIE aBTO(YPTrOHBL.

Jns  ucnblTaTenbHBIX  1a0OpaTOpHH  JOIDKHBI  TAaKXKe  BBINOJHATBCS  TPEOOBAHMS — JPYTHX
COOTBETCTBYIOIMX HOPMATHBHBIX JOKYMEHTOB.

1.7.156. ABTOHOMHBII NEPEABMKHOM HMCTOUHUK MUTAHMS DJEKTPOIHEPIHEH - TaKOM HMCTOYHHK,
KOTOPBII TO3BOJSIET OCYHIECTBISITH IUTAHWE MOTpeOWTENel HEe3aBUCHMO OT CTalMOHAapHbBIX
MCTOYHHKOB JJICKTPOIHEPTHHU (SHEPTOCHCTEMBI).

1.7.157. TlepeaBHKHBIE S3JEKTPOYCTAHOBKM MOTYT IMOJIy4yaTh HUTAHHWE OT CTALMOHAPHBIX WJIU
ABTOHOMHBIX MIEPEJIBIKHBIX HCTOYHHKOB 3JIEKTPOIHEPTHH.

[lutanue OT cTanMOHApHON 3JIEKTPUYECKOH CeTH MOJDKHO, KaK IIPAaBWJIO, BBIMOJIHATECS OT
MCTOYHHMKA C IIyX03a3eMJIeHHOH HelTpansio ¢ npumenenneM cucteM TN-S mwim TN-C-S. O6bennnenue
(yHKIMI HyJIEBOTO 3alIUTHOTO NMPOBOAHMKA PE ¥ HyjeBoro padodero nposojguruka N B oHOM ob6uiem
npoBosHuke PEN BHyTpm nepenBmxHON »IeKTpOyCTaHOBKM He Jomyckaercs. Pasnmenenne PEN-
NPOBOJIHMKA TNUTaOMmed JuHuM Ha PE- ¥ N-IpOBOAHWKM JIOJDKHO OBITH BBIMOJHEHO B TOYKE
MOJKITIOUEHHS] YCTAHOBKH K MCTOYHUKY ITUTAHHS.

[Ipy nuTaHMM OT AaBTOHOMHOTO IIEPEIBHKHOIO MCTOYHHKA €ro HEeWTpalb, KaK NpaBWIIO, JIOJDKHA
OBITH U30JIMPOBAHA.

1.7.158. Ilpu nHWTaHWM CTAaUMOHAPHBIX O3JEKTPONPHEMHHMKOB OT ABTOHOMHBIX IEpPEIBIKHBIX
WUCTOYHMKOB TUTAHHWS PEXKUM HEHTpadM WCTOYHHMKA TMTaHUSI M MeEpbl 3allUThl  JOJDKHBI



COOTBETCTBOBATb pPEXHMY HEWTpaJlM M MepaM 3alluThl, MNPHHATHIM JUISl  CTalMOHAapHBIX
3NEeKTPONPUEMHHUKOB.

1.7.159. B cnyyae nuTaHus TEPEABMKHON 3JIEKTPOYCTAHOBKH OT CTAllMOHAPHOTO HCTOYHHKA
MUTaHUS JUIS 3aIIUTHl P KOCBEHHOM INMPUKOCHOBEHHH JOJDKHO OBITH BBHIIIOJHEHO aBTOMAaTHYECKOE
OTKJIIOYECHUE MHUTaHUS B COOTBETCTBUM ¢ 1.7.79 ¢ mpuMeHEeHHeM YCTpoOiicTBa 3allUThl OT CBEPXTOKOB.
[Ipu TOM BpeMsi OTKIIIOYEHHMsI, IpUBeIeHHOe B Tabu. 1.7.1, MOMKHO OBITH YMEHBILICHO BJBOE JIMOO
JIOTIOJIHUTENIFHO K YCTPOWCTBY 3alllUThl OT CBEPXTOKOB IOJDKHO OBITh NPUMEHEHO YCTPOHCTBO
3alIMTHOTO OTKJIIOYEHUsI, pearupyloiee Ha U hepeHINaIbHbINA TOK.

B cnenuanbHbIX 2JI€KTPOYCTaHOBKAX AoIMycKkaeTcs npuMeHeHue Y30, pearupyonux Ha MOTeHIHal
KOPITyca OTHOCUTEIBHO 3EMJIH.

IIpu npumenenun Y30, pearupyoomero Ha NOTEHIHAN KOpPIyca OTHOCUTENIBHO 3€MJIH, YCTaBKa IO
3HAQYEHHIO OTKIIIOYAIOIIEr0 HANpsDKeHUs JOJDKHA OBITh paBHOM 25 B mpu BpeMeHHM OTKIIIOYEHHS He
Goinee 5 c.

1.7.160. B Touke MOAKIIOYEHUS MEPEABMKHON 3JIEKTPOYCTAHOBKH K MCTOYHMKY MHUTAHHUS JIOJDKHO
OBITH YCTaHOBJIEHO YCTPOMCTBO 3alUTHI OT cBEpXTOKOB M Y30, pearupyrouiee Ha quddepeHnnanbHbIi
TOK, HOMHUHAJIbHBIN OTKJIFOUaromui nuddepeHunanbablii TOK KOTOPOro JODKEH ObITh Ha 1-2 cTyneHu
Oomplie  COOTBETCTBYIOHIEro Toka Y30, yCTAaHOBIGHHOIO HAa BBOJE B  MEPEABHKHYIO
3IIEKTPOYCTAHOBKY.

IIpu HeoOXoAMMOCTM Ha BBOJE B IEPEABIDKHYIO 3JIEKTPOYCTAHOBKY MOXKET OBITH IPHUMEHEHO
3alIMTHOE DJIEKTPHYECKOe paszaeineHue nerneid B coorBercTBuu ¢ 1.7.85. Ilpu 3TOM pa3znmenutenbHbIH
TpaHcdopmarop, a TakKe BBOJHOE 3aIUTHOE YCTPOWCTBO JOJDKHBI OBITh MOMEIIEHBI B H30JIUPYIOIIYIO
000JI0UKYy.

YcTpoiicTBO IPUCOEAMHEHHs BBOJA MHUTAHHUS B MEPEIBIDKHYIO 3JEKTPOYCTAHOBKY JOJDKHO HMETh
JIBOMHYIO U30JISLUIO.

1.7.161. Ilpn npuMeHEeHNH aBTOMAaTHYECKOTO OTKIIIOUEHHsI NUTaHus B cucteme |T [uist 3aIUThl pu
KOCBEHHOM NPUKOCHOBEHUH JAOJKHBI ObITH BBIOJIHEHBI:

3alUTHOE 3a3€MJICHHE B COUETAHHWU C HEMPEPHIBHBIM KOHTPOJIEM M30JIALUH, IEHCTBYIOIMM Ha
CUTHAJI;

ABTOMATHYECKOE OTKJIIOUCHUE MUTaHMs, 00ECIeurBaloliee BpeMsl OTKIIOUSHHUS MpH JABYX(]asHOM
3aMbIKaHUM Ha OTKPBITHIE IIPOBOASIINE YaCTH B COOTBETCTBUH ¢ Tabu. 1.7.10.

Tabnuya 1.7.10

Hau6oabmee AOMYCTUMO€ BPpEeMH 3allIUTHOI0 aBTOMATUYECKOI'0 OTKJIHYCHUSA
AJI CUCTEMbI ITs NepPeABUKHBIX JJICKTPOYCTAHOBKAX, MIUTAIIUXCH
OT aBTOHOMHOT'0 IEPEABUKHOT0 HCTOYHHKA

HommuHansHoe nuHeliHOe Hanpshkerue, U, B Bpewms oTkiroueHus, ¢
220 0,4
380 0,2
660 0,06
Bomee 660 0,02

s obGecrieueHnst aBTOMAaTHUECKOTO OTKJIIOYEHHS NMUTAHUS JIOJDKHO OBITh MIPUMEHEHO: YCTPOHCTBO
3aIIMTHl OT CBEPXTOKOB B couertaHnu ¢ Y30, pearupyromuMm Ha nuddepeHnnansHblii TOK, WIN
YCTPOWCTBOM HENPEPBHIBHOTO KOHTPOJS M3OJALMM, JACHCTBYIOIIMM Ha OTKJIIOYEHHWE, WIH, B
cootBercTBHH ¢ 1.7.159, V30, pearupyroniM Ha MMOTEHIHAT KOPITyca OTHOCUTEIBHO 3EMITH.

1.7.162. Ha BBOAE B MEpEIBIKHYIO 3JCKTPOYCTAHOBKY IOJDKHA OBITH IpPEAyCMOTpPEHa TJIaBHAs
IIMHA YPaBHUBAHUS IOTCHIINAJIOB, COOTBETCTBYIOmAs TpeboBanmsaMm 1.7.119 k rmaBHON 3a3eMirsromeit
HIMHE, K KOTOPO JIOJDKHBI OBITH IPHUCOEMHEHBI:

HYJIEBOM 3alUTHBINA NPOBOJHUK PE UM 3alIUTHBIA TPOBOAHUK PE nuTarouel JIMHUHY;

3aIIMTHBINA TPOBOJIHHK IIEPEIBMIKHOM 3I€KTPOYCTAaHOBKH C IPUCOECTMHEHHBIMH K HEMY 3all[UTHBIMU
MPOBOIHUKAMH OTKPBITHIX ITPOBOISIINX YacTeH;

MPOBOJIHMKH YPaBHHMBAHMS ITOTEHIMAJIOB KOpIyca W JPYIMX CTOPOHHHMX NPOBOJSIINX dYacTel
HepEeIBIKHOM 3JIEKTPOYCTaHOBKHY;

3a3eMIIIOINNIA  TPOBOJHMK, IIPUCOCAMHEHHBIA K MECTHOMY 3a3€MIIMTENIO  IIE€PEIBHKHON
JJIEKTPOYCTaHOBKH (TIPH €T0 HAJIHYHH).

[Ipn HEoOXOAMMOCTH OTKpPBHITBHIE M CTOPOHHME IPOBOJSIINE YacTH JOJDKHBI OBITH COEAWHEHBI
ME1y CO00 MOCPEACTBOM ITPOBOAHUKOB JIOTIOJIHUTEIBHOTO YPAaBHUBAHHUS TOTECHIIUAJIOB.



1.7.163. 3ammTHOE 3a3eMIICHHE IEPEIBMKHOM DIIEKTPOYCTaHOBKU B cucteMe |T MOmKHO OBITH
BBINIOJIHEHO € COOJMIOfeHMEeM TpeOOBaHMH JMOO K €ro CONpPOTHUBICHHIO, JHOO K HAIpPSIKEHHIO
MPUKOCHOBEHUS MPU OAHO()A3HOM 3aMBbIKAHHH Ha OTKPBITHIE TPOBOASAIINE YaCTH.

[Ipu BBIMOJHEHUN 3a3eMIISIOILETO YCTPOMCTBA C COOIIOCHHEM TPEOOBAHUH K €0 CONPOTHUBICHHIO
3HA4YEHHE €ro CONPOTHUBIECHUS HE JIOJDKHO mpeBbimaTh 25 OM. Jlomyckaercsi MOBBIIEHNE yKa3aHHOTO
conpoTuBiicHus B coorBercTBuu ¢ 1.7.108.

[Ipy BBIMOJIHEHMH 3a3€MIIIOLIETO YCTPOWCTBAa C COOJIOJCHHWEM TpeOOBaHMI K HaNpsHKEHHIO
MPUKOCHOBEHUS CONPOTHBIICHHE 3a3eMIISIOIIETO YCTPOMCTBA HE HOpMHpYeTcs. B aToM ciiydae 10KHO
OBITBH BBITIOJIHEHO YCIIOBHE:

R, < 25/1,,

rae R, - conpoTuBiieHre 3a3eMIIIONIETO YCTPOHCTBA IEPEIBIKHON AIIEKTPOYCTaHOBKH, OM;

|, - momHBIH TOK OmHO(A3HOTO 3aMBIKAHWS HA OTKPHITHIC IMPOBOIAIINE YACTH IEPEIBHKHON
3JIEKTPOYCTAaHOBKH, A.

1.7.164. [omyckaeTcs HE BBIIONHATH MECTHBIM 3a3€MJIMTENb MU 3allUTHOTO 3a3eMIICHHUS
MIePEABIKHOMN 3JICKTPOYCTAaHOBKH, MMUTAIOMIEHCS OT aBTOHOMHOTO TIEPEABIDKHOTO MCTOYHHKA MTUTAHUSL
C M30JIMPOBAaHHON HEHTPANBIO, B CICIYIONIIX CIYJasx:

1) aBTOHOMHBI HCTOYHHWK IUTAHUS W DJICKTPOIPHEMHHUKH PACIIONOXKECHBI HETOCPEACTBEHHO Ha
MIEPEABIKHON JIIEKTPOYCTAHOBKE, MX KOpITyca COCTUHEHBI MEXITy cO0OH IpH MOMOIIM 3aIllUTHOTO
MIPOBOTHHKA, @ OT HICTOYHHKA HE MUTAIOTCS JPYTHE AIEKTPOYCTAHOBKH;

2) aBTOHOMHBIH TIEPEABIKHON HCTOYHHMK NHUTAHHS HWMEET CBOE 3a3eMIIIIONICE YCTPOMCTBO LIS
3aIUTHOTO 3a3¢MJICHHS, BCE OTKPHITHIC INPOBOMAIINE YAacTH IEPEIBIDKHON JIIEKTPOYCTAHOBKH, ¢
KOpPITyC W JAPYTHE CTOPOHHHE MPOBOISIIINE YaCTH HAIC)KHO COCAMHEHBI C KOPIIYCOM aBTOHOMHOTO
MIEPEABIKHOTO MICTOYHHKA TPH MTOMOINHM 3aIIUTHOTO MPOBOJHUKA, a MPH ABYX(a3HOM 3aMBIKaHUH Ha
pasHBle KOpIyca 3JEKTPOOOOPYIOBaHUS B MEPEABIKHOMN SIEKTPOYCTAHOBKE OOCCIEUMBAETCS BpEMs
aBTOMAaTHYECKOr0 OTKIIFOUEHHS INTAHHUS B COOTBETCTBMHM ¢ Taou. 1.7.10.

1.7.165. ABTOHOMHEIC TIEpPEIBIKHBIC UCTOYHUKH IUTAHUS C M30JIMPOBAaHHON HEHTPANbIO JOJDKHBI
UMETb YCTPOWMCTBO HENPEPHIBHOTO KOHTPOJS COMPOTHBICHHUS W30JSIIUH OTHOCHTEIFHO KOpITyca
(3eMyI) CO CBETOBHIM W 3BYKOBHIM CHTHallaMH. J{OIDKHA OBITH OOecliedeHa BO3MOXKHOCTBH IIPOBEPKHU
HCTIPaBHOCTH YCTPOICTBA KOHTPOIIS H3O0JSIUU H €T0 OTKIIIOUCHUS.

JomyckaeTcst He yCTaHABIHMBATh YCTPOMCTBO HEMPEPHIBHOTO KOHTPOJIS U3OJLINH C JACHCTBHEM Ha
CUTHAJI HA TIEPEABIKHOMN JIIEKTPOYCTAHOBKE, MUTAIOMICHCS OT TAKOTO aBTOHOMHOTO MEpEABIKHOTO
WCTOYHUKA, €CIIU IIPU 3TOM BBINOJHSAETCS ycnoBue 1.7.164, mm. 2.

1.7.166. 3amuTa OT MPSAMOTO MPUKOCHOBEHHS B IEPEIBIDKHBIX IJIEKTPOYCTAHOBKAX JOJDKHA OBITH
obecriedyeHa MPUMEHEHHEM H3O0JLIIMH TOKOBEAYIINX YaCTel, OTpaKICHUI W 000JOYEK CO CTEIEHBIO
3ammTel He MeHee |IP 2X. IIpuMeHeHne OaphepoB M pa3MeIIeHHE BHE IMPEICIIOB TOCATACMOCTH HE
JIOITyCKAETCSL.

B memsx, NHWTAOMAUX INTENCEIbHBIE PO3CTKH IS MOJKIIOUYCHHS 3JICKTPOOOOpPYIOBaHUS,
HCIIOJIE3YEMOTO BHE MTOMEIICHUS ITePEIBIKHON YCTAaHOBKH, TOJDKHA OBITH BBITIOJTHEHA JOTIOTHHUTEIIEHAS
3amuTa B coorsercTsuu ¢ 1.7.151.

1.7.167. 3ammTHBIE W 3a3eMIIAIONINE TPOBOIHUKA WM TIPOBOJAHUKH YpPABHHBAHHUS ITOTCHIMATIOB
JOJDKHBI OBITH MEIHBIMH, THOKHMH, KaK IIPABIJIO, HAXOAWTHCA B OOIIEH 00oiouke ¢ (pa3HBIMHU
npoBogHuKaMy. CedeHrne IPOBOJHUKOB TOHKHO COOTBETCTBOBATH TPEOOBAHUSAM:

3ammTHBIX - 1.7.126-1.7.127;

3azewurstronux - 1.7.113;

ypaBHHBaHUS MOTEHIMANOB - 1.7.136-1.7.138.

[Ipu mpumenennu cucteMsl | T gomyckaeTcst MPOKIIaAKa 3alIUTHBIX U 323 MIIIOMINX IPOBOTHUKOB 1
MPOBOTHUKOB YPaBHUBAHUS MOTSHIMAIOB OTIEIBHO OT ()a3HBIX MTPOBOTHUKOB.

1.7.168. Jlomyckaercs OTHOBPEMEHHOE OTKIIOYCHHE BCEX NPOBOJIHHUKOB JIMHHH, HHUTAIONICH
MEPEABIKHYIO  3JCKTPOYCTAHOBKY, BKJIFOYAs 3al[UTHBIA TPOBOJAHWMK IIPH IOMOINMA  OIHOTO
KOMMYTAIIMOHHOT'O anmapara (pa3bemMa).

1.7.169. Ecim mnepenBukHas SJICKTPOYCTAHOBKA NHTACTCS C HCIOJIB30BAaHHEM IITEIICEIBHBIX
COCJIHUTEIICH, BWJIKA IITENCEIBbHOTO COCTUHUTENS JOJDKHA OBITh TOAKIIOYEHA CO CTOPOHEI
MIEPEABIKHON JIEKTPOYCTAaHOBKU M UMETh 000JIOUKY U3 H30JIUPYIONIETO MaTepraia.



3J'le](Tp0yCTaHOBKl/l noMeneHuu ajs CoAeCpPKAHUSA KUBOTHBIX

1.7.170. IlutaHme >IEKTPOYCTAaHOBOK >KMBOTHOBOMYECKHX IOMEIIEHHH CIEIyeT, KaK IIPaBHIIO,
BBITIOJTHATH OT ceTH HanpsikeHneM 380/220 B mepeMeHHOTO TOKA.

1.7.171. Jlnsg 3amuThl JIOASH W JKUBOTHBIX IIPH KOCBEHHOM IPHUKOCHOBEHHH JOJDKHO OBITH
BBITIOJTHEHO aBTOMAaTHYECKOE OTKIIFOUCHHE NMUTaHWsA ¢ npuMmeHeHueM cucteMbl TN-C-S. Pa3nencnue
PEN-mipoBomHrka Ha HymeBoi 3amutHblii (PE) w HyneBodt paGouwmit (N) TpOBOAHWKH cClemayeT
BBIIOJIHATh HA BBOAHOM INuTKe. [IpM NHUTaHUM TakWX OBIEKTPOYCTAHOBOK OT BCTPOCHHBIX U
MPUCTPOCHHBIX IMOJICTAHIMA MOJDKHA OBITH IMpuMeHeHa cuctema TN-S, mpu 3ToM HyseBoit pabounit
NPOBOJHYK JOJDKEH UMETh M30JLLHI0, PABHOLCHHYIO M30JIMK (a3HBIX NPOBOIHUKOB Ha BCEM €rO
NPOTSKSHHH.

Bpems 3amMTHOrO aBTOMATHYECKOTO OTKIIOYEHHS IHTAHHSA B INOMELICHHAX U COJICpIKaHUS
JKUBOTHBIX, @ TAK)KE B IOMEICHUSX, CBSI3aHHBIX C HUIMH IPH MOMOIIHY CTOPOHHHUX IPOBOASAIINX YacTeil,
JIOJDKHO COOTBETCTBOBATH Ta0m. 1.7.11.

Tabauya 1.7.11

Hau6osbiee gonycTumMoe BpeMs 3allUTHOT0O AaBTOMATHYECKOT0 OTKJIIOYEHHS
J1s1 cucteMbl TN B moMeleHUsIX JJIs1 COAepsKaHUsA JKHBOTHBIX

HomwuaansHoe ¢da3Hoe HanpsikeHne, Uy, B Bpewms oTkimtodeHus, ¢
127 0,35
220 0,2
380 0,05

Ecmu ykazaHHOe BpeMs OTKIIOYCHHS HE MOXET OBITh TapaHTUPOBAHO, HEOOXOIUMBI
JIOTIOTHUTENbHBIC 3aIIUTHEIC MEPHI, HAIIPUMEP IOTOJHUTEIFHOE YPaBHUBAHUE MTOTCHIIHAIOB.

1.7.172. PEN-mpoBOIHUK Ha BBOJE B MOMEMICHHE NOJDKEH OBITh IMOBTOPHO 3a3¢MJICH. 3HAUCHHE
COTIPOTHBIICHHUS TOBTOPHOTO 3a3¢MJICHUSI JOJDKHO cOOTBeTCcTBOBaThH 1.7.103.

1.7.173. B momemeHHnAX s CONEPIKAHUSA KUBOTHBIX HEOOXOAMMO MpPEAyCMaTPHUBATh 3aIUTy HE
TOJBKO JIIOJEH, HO U JKMBOTHBIX, JJI1 4Yero JOJDKHA OBbITh BBIMNOJIHEHA JOMOJHUTEIbHAS CHCTEMA
YpaBHUBAaHUS TIOTCHIIMANIOB, COCIHHSIONIAS BCE OTKPHITBIC W CTOPOHHWE TMPOBOIAIIAE YACTH,
JIOCTYIIHBIE  OJHOBPEMEHHOMY  NIPHUKOCHOBEHHIO  (TpyOBI  BOIONpPOBOJA,  BaKyyMIIPOBOJA,
METaJUTMIEeCKUE OTPAKICHUS CTOWI, METaJUIMIECKUE TIPHUBSI3H U JIP. ).

1.7.174. B 30He pa3MelleHHUs >XHBOTHBIX B TMOJY JOJDKHO OBITH BBHIIIOJHCHO BBHIPABHUBAHHE
MOTEHIIAAIOB MPH TTOMOIIA METATHYSCKONH CETKH U JAPYTOro yCTPOMCTBa, KOTOPOE JAOIDKHO OBITh
COEIIITHEHO C JTOTIOJIHUTEIBHOW CHCTEMON YpaBHUBAHHS IOTCHIINAIIOB.

1.7.175. YcTpolcTBO BBIpAaBHMBAaHUSI W YypPAaBHUBAHUS OJJIEKTPUUYECKHX MOTEHLUHUAIOB JOJDKHO
obecrieunBaTh B HOPMAIFHOM PEXHME PaOOTHI AJIEKTPOOOOPYAOBAHHS HANPSDKEHIE TPUKOCHOBEHHS HE
bonee 0,2 B, a B aBapuifHOM pexuMe TIpU BpeMEHH OTKIIFOUeHHs 0oJiee yka3zaHHOTO B Tabm. 1.7.11 mis
JJIEKTPOYCTAHOBOK B TIOMEIICHUSIX C TOBBIIICHHON OMacHOCTBIO, 0CO00 OIMACHBIX M B HAPYKHBIX
yCcTaHOBKax - He Oonee 12 B.

1.7.176. [ua Bcex TpYNIOBBIX IeNel, NUTAMNMX IITEICENbHBIE PO3CTKH, MOJDKHA OBITh
JOTIONTHUTENBHAS 3allUTa OT MPSAMOTO TPUKOCHOBeHHs npu mnomomm Y30 ¢ HOMHUHAIBHBIM
oTkIrovaronM auddepeHmanbHEIM TOkoM He 6oree 30 MA.

1.7.177. B >KMBOTHOBOIYECKUX IIOMEIICHUAX, B KOTOPBIX OTCYTCTBYIOT YCIIOBHS, TPEOYIOIIHE
BBITIOJTHCHNSI BHIPAaBHUBAHUS TOTCHIINAJNIOB, HOJDKHA OBITH BBIONHEHA 3ammrta Ipu momomm Y30 ¢
HOMUHAIBHBIM OTKJIFOUaromuM auddepeHuanbHeiM TokoM He Meree 100 MA, ycTaHaBIUBaeMBIX Ha
BBOJIHOM II[UTKE.

I'naBa 1.8
HOPMBI TIPUEMO-CJIATOYHb1X UCIIBITAHUAM
OBILIME MMOJIOKEHUS
1.8.1. OnexrpoobopynoBanue 10 500 kB, BHOBs BBOJMMOE B HKCIUTyaTallMIO B SHEPTOCUCTEMAX U Y

noTpeduTesne, MOMHKHO OBITh TOJBEPTHYTO MPHEMO-CAATOYHBIM WCIBITAHUSAM B COOTBETCTBHH C
TpeOOBaHUSIMH HACTOSIIEH TTIaBBI.



B cnyudasx, korma ykazaHusmMu MuHTromdHepro Poccum mnpemycMaTpuBaroTCsi HOBBIIICHHBIC
TpeOOBaHMSI 1O CPaBHEHUIO C TPEOOBAHMSAMM  HACTOSIIEH  IJIaBbl, IPH  HCIBITAHMAX
3JIEKTPOOOOPYIOBaHMS, BBOJMMOTO B IKCILIyaTalMI0 YHEPrOCHUCTEMAaMH, CIEIyeT PYKOBOJICTBOBATHCS
yKa3aHUIMH MUHHCTEPCTBA. DTUMH K€ YKa3aHHSAMH CIIEJyeT PYKOBOJCTBOBATHCSI MPHU HCIBITAHHAX
anekTpoobopynoBanus HarpshkeHreM Boime 500 kB.

[Ipy npoBeseHHM TNPHEMO-CIATOYHBIX HCIBITAHUNA DIEKTPOOOOPYJOBAaHMS, HE OXBAuYE€HHOTO
HACTOSIIIMMH HOPMaMH, CIIEAYET PYKOBOJICTBOBATHCS MHCTPYKLIUSIMU 3aBOJI0B-U3TOTOBUTEIICH.

1.8.2. YcrpolicTBa peneiHOH 3alnThl U JIEKTPOAaBTOMATUKH Ha 3JICKTPOCTAHLUIX U MOJCTAHIIUIX
MPOBEPSIIOTCSI IO MHCTPYKIMSAM, YTBEP)KICHHBIM B YCTAHOBJICHHOM TIOPSIKE.

YerpoiicTBa 3alMTHl M aBTOMATUKH 3JIEKTPOIIPUBOJA U JAPYTUX AIIEKTPOYCTAHOBOK MOTpedUTeNneH
NPOBEPSIOTCST MO HMHCTPYKUMSM 3aUHTEPECOBAHHBIX MUHHUCTEPCTB W BeaoMcTB Poccuiickoit
®enepanun. [Ipy 5TOM THIIOBBIE HHCTPYKIMHU JOJDKHBI OBITH COTJIACOBAHEI C | TaBrocsHEpProHa 30poM
Poccun.

1.8.3. TlomrMoO wHCHBITaHHH, NPETyCMOTPEHHBIX HACTOSIIEH TJIaBOH, BCe AIIEKTPOOOOPYIOBaHHE
JOJDKHO TPOWTH TIPOBEPKY pabOThl MEXaHHWYECKOH 4YacTW B COOTBETCTBHM C 3aBOJACKUMHU U
MOHTa)KHBIMU HHCTPYKLHUSIMU.

1.8.4. 3axiioyeHHMe O NPUTrOJHOCTH OOOPYHOBaHHMS K OSKCIUTyaTallMd JAeTCsl Ha OCHOBAaHHWHU
paccMOTpEeHUs pe3yJIbTATOB BCEX UCIIBITAHUH, OTHOCSIIMXCS K JAHHOHN eAnHHIE 000PYI0BaHUS.

1.8.5. Bce wu3MepeHMs, HUCHBITAaHUS W ONPOOOBAaHMS B COOTBETCTBHU C JICHCTBYIOLMMHU
JUPEKTUBHBIMU JIOKYMEHTAaMH, HHCTPYKLMSMH 3aBOJIOB-M3TOTOBUTENEH W HACTOSIIMMU HOPMAaMH,
MPOU3BEACHHBIE MOHTa)KHBIM NEPCOHAJIOM B IPOILIECCE MOHTaXKa, a TAKKe HalIaI0YHBIM IIEPCOHAIOM
HETOCPE/ICTBEHHO IIePe BBOAOM DJIEKTPOOOOPYIOBAHMUS B SKCIUIyaTalMIO, JOJDKHBI OBITh 0(OPMIICHBI
COOTBETCTBYIOIIUMHU aKTaMH ¥ POTOKOJIAMH.

1.8.6. HcnipiTanue MOBBIIICHHBIM HAMPSHKEHHEM 00513aTEIIBHO IS BCETO 3JCKTPOOOOpyIoBaHus 35
KB ¥ HIMKe, a MPU HATMYUM MCHBITATEIBHBIX YCTPOMCTB - U JUISl DJIEKTPOOOOPYIOBaHHS HANIPSDKEHUEM
BhIlIe 35 kB, 3a nckiloUeHHEM cityyaeB, OTOBOPEHHBIX B HACTOSILEH TJ1aBe.

1.8.7. N3onsTopsl 1 000pyI0BaHHE ¢ HOMUHAIBHBIM HANPsHKEHUEM, PEBBIIIAIONTIM HOMUHAIBHOE
HanpsHKeHUE YCTaHOBKM, B KOTOPOH OHHM NPUMEHEHBI, MOTYT HCIIBITHIBATHCS TOBBIIICHHBIM
HarpsHKeHUEM 110 HOpMaM JUIsi COOTBETCTBYIOLIETO Kilacca U30JISIIUH JIEKTPOYCTaHOBKH.

1.8.8. Mzonsmmst 35ekTpooOOpyAOBaHMS HMHOCTPAHHBIX (GUPM (KpoMe BpAILAIONIMXCS MAaIlInH),
MMeIoIIas 3JEKTPUUECKYIO MPOYHOCTh HIDKE NPETyCMOTPEHHOW HOpMaMM HACTOSIIIEH IJIaBbl, TOJDKHA
UCIIBITHIBATHCS HANPsDKEHHEM, cocTaBisromM 90% 3aBOACKOrO HCIBITATENBHOTO HAIPSIKEHHS, €CIH
HET JIPYTUX yKa3aHUil MOCTaBIIUKA.

1.8.9. VcnpiTanne M30MMM alIapaToB ITOBBIILICHHBIM HAIPSHKEHHEM IPOMBIIUICHHOH YacTOThHI
JIOJDKHO TTPOM3BOIMTHCS, KaK PABHUJI0, COBMECTHO C UCIIBITAHUEM M30JISLUHU IIHH PaclpeaeIuTeIbHOTO
ycrpoiicTBa (0e3 paciiMHOBKH), [Ipy 3TOM HCIBITATENIbHOE HANPSDKEHUE JIOMYCKAEeTCsl MPUHUMATh 110
HOpMaM Jyisi 000py0BaHUsl, MIMEIOIIET0 HAMMEHbIIIEe UCTIBITATEIbHOE HATIPSDKEHHUE.

1.8.10. Ilpm mpoBemeHHWH HECKOJIBKUX BHJOB HCIBITAHHA W30JSILIUH JIEKTPOOOOPYAOBAHUS
WCIIBITAHUIO [TOBBIIICHHBIM HANTPSHXKEHHEM JIOJDKHBI IIPEALIECTBOBATH JIPYTHe BUIbI €€ HCIBITAHHUH.

1.8.11. VicipITaHne M30ISIIMH HAIPSDKCHUEM IPOMBIIIIIIEHHON 9acTOTHI, paBHBIM | kB, MoxeT ObITh
3aMEHEHO M3MEePEeHHEM OJTHOMHMHYTHOTO 3HA4YEHUsI CONPOTHUBIICHHUS M3OJSALUM MEraoMMETpOM Ha 2,5
kB. Ecnu mpu 3TOM 3HaueHHWe CONPOTHUBICHUS MEHBILE IPHBEJICHHOTO B HOpPMax, HCIBITAHHE
HarpsbkeHueM 1 KB NpOoMBIIIIEHHOM YacTOThI SBIISIETCS] 00513aTEIbHBIM.

HcnbiTanne HaNpsDKEHHEM IPOMBIIUICHHOW 4YacTOThl H30JSIIMM BTOPUYHBIX Liened ¢ pabounm
HanpspkeHueM 6oiiee 60 B aJ1eKTpOoyCTaHOBOK YHEPTOCUCTEM SIBIISIETCSI 0053aTEIHHBIM.

1.8.12. B Hacroseil riaBe MpUMEHSIOTCS CIISAYIOIHE TEPMUHBL:

1. UcnbiTaTenbHOe HaNpsHKEHHE TPOMBIIIIIEHHOH YacTOThI - JIEHCTBYOIEe 3HAYCHUE HANPSHKEHHs
gactoro 50 I'I] MpaKTHYEeCKH CHHYCOHIAIBHOTO, KOTOPOE JOJKHA BBLAEP)KUBATH B T€UeHHE | MHH
(M 5 MUH) BHYTPEHHSISI M BHELIHSST M30JISIIMS SJIEKTPOOOOPYAOBaHUS MIPU ONPEENICHHBIX YCIOBHUSIX
UCIIBITAHUSL.

2. DnexkTpooOopyaOBaHHE C HOPMAIBHON HM30JALHEH - AJIEKTPOOOOPYyAOBaHME, MPEIHA3HAYCHHOE
JUIsl TIPUMEHEHHSI B DJIEKTPOYCTAHOBKAX, MOJBEPIKEHHBIX ACHCTBUIO aTMOC(EPHBIX MEpeHANpPsKeHHI
IpX OOBIYHBIX MEpax 10 TPO303alUTe.

3. DrnekTpoobopynoBaHue ¢ 0OJETYSHHON W3OJSIHEH - JJIEKTPOOOOpyIOBaHHE, MPEIHA3HAUYCHHOE
JUISl IPUMEHEHHSI B 3JIEKTPOYCTAaHOBKAX, HE MOBEPIKEHHbIX JICHCTBHIIO aTMOC(EPHBIX epEeHANPSIKEHHU
WM 000PYIOBaHHBIX CIELHATBHBIME YCTPOMCTBAMHU I'PO303aIUThI, OTPAHHMYMBAIOIIUMU aAMILIUTYIHOES
3Ha4YeHHe aTMOC(HEPHBIX MepeHANPSHKEHHUH 10 3HAYCHHS, HE MPEBBINIAOIIET0 aMIUTUTYJHOTO 3HAYCHHS
UCIIBITATENILHOTO HANPSDKEHUS! IPOMBIIIICHHON YaCcTOTHI.



4. Anmapartbl - BBIKJIIOYATEIM BCEX KJIACCOB HANPSOIKEHUS, Pa3beIUHUTEIH, OTIEIUTENH,
KOpPOTKO3aMbIKaTEIH, MpeAOXpaHUTEIH, Pa3psIHUKH, TOKOOTI'PaHUUYMBAIOIINE pE€aKkTopBHlI,
KOHJIEHCATOPbI, KOMILJIEKTHBIE SKPAHUPOBAHHBIE TOKOIIPOBO/IBI.

5. HenopMupoBaHHass u3MepsieMasl BEIMYMHA - BEJIMYHMHA, aOCOJIOTHOE 3HAYCHHE KOTOpPOIl He
PErIaMEHTHPOBAHO HOPMATHUBHBIMHU yKa3zaHHsAMHU. OIEHKa COCTOSHHS OOOPYIOBaHHS B 3TOM CIIydac
MPOU3BOJUTCS IIyTEM COINOCTABJICHMS C JAaHHBIMU aHAJOTWYHBIX HW3MEPEHUN Ha OJHOTUIIHOM
000pYyIOBaHUH, UMCIOIIEM 3aBEIOMO XOPOIIUEC XAPaKTEPUCTHKH, WIH C PEe3ylIbTaTaMH OCTaIbHBIX
HUCIBITAHUH.

6. Knacc HampspbkeHUs 3JeKTpOOOOpYNOBaHHS - HOMHUHAIBHOE HANpPSKEHHE DIIEKTPUUYECKON
CUCTEMBI, I7Isl pabOTHI B KOTOPO# MpeIHA3HAYCHO TAaHHOE JIEKTPOOOOPYI0BaHHE.

CHUHXPOHHBIE TEHEPATOPBI U KOMITIEHCATOPBI

1.8.13. CuHXpOHHBIC TeHEPaTOpPhl MOIMHOCTHIO Oosiee 1 MBT HampsbkeHueM Beiie 1 kB, a Takxke
CHHXPOHHBIE KOMIICHCATOPBI JIOJDKHBI UCTIBITHIBATHCS B TIOJIHOM 00beMe HaCTOSIIEro naparpada.

I'eneparops! MonrHocThIO 10 | MBT Hanpsbkennewm Bblie 1 KB NOMMKHBI HCHBITBIBATHCA 110 11. 1-5,
7-15 Hacrosiero maparpada.

I'eneparopsl HanpsbkeHHeM 10 1 KB He3aBUCHMO OT MX MOIIHOCTH JIOJDKHBI HCHBITHIBATHCS MO T1. 2,
4,5, 8, 10-14 nactosmero maparpada.

1. OnpeneneHne BO3MOXKHOCTH BKIIIOUEHHs1 Oe3 CylIku reHeparopoB Bbime 1 kB. Ilpu permennn
BOIIPOCAa O HEOOXOAMMOCTH CYLIKH KOMIAyHAWPOBAHHOH, TEPMOPEAKTUBHOW M THIIL30BOI H30JIALIH
OOMOTKM  CTaTropa CHHXPOHHOTO TeHeparopa WIM CHHXPOHHOI'O KOMIIEHCATropa  CleAyeT
PYKOBOJICTBOBAaThCS ~ yKasaHusIMH pa3n. 3 "Onekrpudeckue Mamumabl" CHull  3.05.06-85.
"OnexkrporexHuueckue ycrporctea" I'ocerpos Poccun.

Jlyiss TeHepaTopoB ¢ OyMaKHO-MACIITHOW H30JIAIHEel HEOOXOMUMOCTh CYIIKU YCTaHABIMBACTCS B
COOTBETCTBHHU C MHCTPYKIMEH 3aBO/Ia-U3TOTOBUTEIS.

Jns typ6oreneparopoB tuma TI'B-300 nomyckaercst BKiItOUYeHHE O€3 CYIIKH HpH KOI(GPHUIIEHTE

Rso / R15 u RGO)

HenuHelHocTH Oojee 3, eciM OCTalbHbIE XapaKTEPUCTUKH H30isiiuu  (
YIIOBJIETBOPSIOT YCTAHOBJICHHBIM HOPMaM.

2. U3smepenue compotuBieHust u3omsinuu. CONpOTHBICHHE H30JISALHMK JOJDKHO OBITh HE MeEHee
3Ha4YeHHH, NPUBEICHHbIX B Ta0x. 1.8.1.

3. HcnblTaHue W30SLMM OOMOTKM CTaTOpa MOBBIIICHHBIM BBHIMPSIMIICHHBIM HAlPSDKEHUEM C
U3MEpeHueM ToKa yTedkn 1o Qaszam. Vcneltanuio mojaBepraercs Kakaas (asa WIM BETBb B
OTAEJIBHOCTH TIPH APYTUX (ha3ax WUIIM BETBSIX, COEJAMHEHHBIX C KOPITYCOM.

VY reHepaTopoB ¢ BOASHBIM OXJaXJIeHHEM OOMOTKH CTaTopa MCIbITAaHWE MPOM3BOAUTCS B CIydae,
€CII BO3MOXKHOCTB 3TOTO MPEYyCMOTPEHA B KOHCTPYKIMU FeHEepaTopa.

3Ha4YeHUs UCIIBITATETIHFHOTO HAIIPSKESHUS NPHUBEACHHI B Tabm. 1.8.2.

s Typ6oreneparopos tuma TT'B-300 ucnbiTanue cieayeT MpOU3BOIUTD MO BETBSIM.

HcnbiTarensHoe BBIIPSMIICHHOE HampspkeHue Juis reHeparopos tumnoB TI'B-200 m TI'B-300
Clle/lyeT IPUHUMATh B COOTBETCTBUH C MHCTPYKILIMEH 10 SKCIUTyaTalluy 3THX Te€HEePaToOpOB.

Tadauua 1.8.1. lomycTumMoe conpoTuBJIeHHe U30JISILUH

HcnbiTyeMblit 00BeKT Hampsoxenue ConpoTuBieHHE U3OIAUN
Meraommerpa, kB
O6moTKa craTopa 1 He menee 0,5 MOwm nipu Temnepatype 10-30°C

HanpsokeHuemM Jjgo | kB
(kaxmas ¢aza B OTIETBHOCTH
OTHOCHUTENFHO KopIlyca |
JPYTUX 3a3eMJICHHBIX (ha3)
To ke HampspKeHUEM BhIie | 2,5 JomkHo COOTBETCTBOBATH TpeOOBaHUSM,
kB MIPUBEACHHBIM B pa3f. 3 "DieKkTpuuecKkrue MamuHb"
CHull 3.05.06-85. Y TreHepaTOpOB C BOJISIHBIM
OXJIAX/IEHHEM OOMOTOK COIPOTHBICHHE H3OJISAINU
n3Mepsiercss 6e3 BoAbl B OOMOTKE cTaTtopa mpu
COETMHEHHBIX c JKpaHOM MeraoMMerpa
BOJIOCOOPHBIX KOJUIEKTOpaX, W30JIMPOBAHHBIX OT
BHEITHEH CUCTEMBI OXJTAXKICHUS




Oo6mMmoTKa poTopa

[ToammnmHuKHr reéHeparopa u

COTIPSKEHHOTO c HUM
BO30yAUTEINS

BomoponHeie  yImioTHEHUs
Baja

TuTer BEHTHWISTOPOB
TypOOTeHepaTOpOB cepuu
TBB

[IuTe! BEHTUJISITOPOB
TypOOoreHepaTopoB cepun
TI'B

JIOCTyHHI:Ie N30JIMPOBAHHBIC

CTSDKHBIE ~ OOJNTBI  CTalu
cratopa

Huddysop u obrexatensp y
TypOOoreHepaTopoB cepuu
TI'B

TepMOUHAMKATOPBI
TE€HEpaTOpPOB U CHUHXPOHHBIX
KOMIICHCATOPOB:

C KOCBCHHBIM OXJIAXXICHUEM
0OMOTOK cTaTopa

C HETTOCPEACTBEHHBIM
OXJIKICHUEM 00MOTOK
craTopa

Henu BO30YKIeHUS
reHepaTopa W BO30yAMTENs

(6e3 oOMOTOK poTOpa H
ANIEKTPOMALTMHHOTO
BO30YyIUTENS)

1
(momyckaercs 0,5)

0,5

0,25

0,5

1
(momyckaercs 0,5)

He menee 0,5 MOwm npu temneparype 10-30°C.
Jomyckaetcs BBOJ B JKCILTyaTaluio
HESIBHOTIOJIOCHBIX pOTOPOB, UMEIOLINX
COTPOTHBIIEHUE HW30JALMKM He Hmxke 2 KOM mpu
temnepatype +75°C wu 20 kOM npu +20°C
ConpoTuBieHue U30JIALHH, U3MEpPEHHOe
OTHOCHUTEIIFHO  (DYHAaMEHTHOW  IUIUTHI  TpHU
MOJTHOCTBIO COOPAaHHBIX MACJIONPOBOAAX, HIOJKHO
obITh HEe MeHee 0,3 MOwM i TUIporeHepaTopa u He
MeHee 1 MOwmM s TtypOoreHeparopa. s
TUpOTeHepaTopa U3MEpEeHHe IPOU3BOJUTCS, €CNIU
MO3BOJIIET KOHCTPYKIIHSI TeHepaTopa

He menee 1 MOm

ConpoTuBieHHEe W30JIAIHH, U3MEPEHHOE
OTHOCUTEIFHO BHYTPEHHETO0 IIUTa W MEKIY
MOJYIIUTAMHA BCHTHISATOPOB, JOJDKHO OBITh HE
menee 0,5 MOm

ConpoTUBIICHHE H30JSIUN, H3MEPEHHOE MEKIY
qacTaMu UG HY30pOB, TODKHO OBITH He MeHee 1
MOwm

He menee 1 MOm

ComnpoTHBJIEHHE W30JSILUH, HW3MEPEHHOE MEXIy
VIUIOTHEHHEM M 3aJHUM JAUcKoM auddysopa,
i dy30poM ¥ BHYTPEHHUM LIUTOM, OOTEKaTeIeM H
BHYTPCHHUM IUTOM, ABYMA ITIOJIOBUHKaAMH
o0TeKaTes, TOKHO OBITE He MeHee 1 MOM

ComnpoTUBJICHUE U30JSIUH, U3MEPEHHOE COBMECTHO
C COMPOTHUBIEHUEM COEJAMHUTENILHBIX TPOBOJIOB,
JIOJKHO OBITH He MeHee | MOMm

ComnpoTuBICHNE U30JSINH, HU3MEPEHHOE COBMECTHO
C COMPOTHUBIEHUEM COEJAMHUTENLHBIX MPOBOJIOB,
JIOJDKHO OBITH HEe MeHee 0,5 MOwm

CompoTuBICHUE  W3OJISIIHH, U3MEpeHHOe ¢
COIIPOTUBIIEHUEM BCel IIPUCOEAUHEHHOU
anmaparypsl, J0DKHO ObITh HEe MeHee 1| MOwm

Tab6auna 1.8.2. UcnbiTaTenbHOE BHINPAMJIEHHOE HANIPSIZKEHHE IS
00MOTOK CTaTOPOB CHHXPOHHBIX F€HEPATOPOB H KOMIIEHCATOPOB

MouHocTs reneparopa, MBT,
KoMmreHcaTtopa, MB-A

HomunaneHoe HamnpsikeHue, kB

AMIUTUTYIHOE UCTIBITaTENIbHOE
HanpspkeHue, kKB

Menee 1

1 u Goiee

Bce nanpsixenus
Jo 3,3

Beimie 3,3 10 6,6
Berme 6,6

240, +12
24U, +12
U

HOM

24U, +36

I/IaMepeHne TOKOB YTCUYKHU JJId TOCTPOCHUA KPUBBIX 3aBUCUMOCTHU UX OT HAIIPAXKCHUA ITPOU3BOIUTCA

HE MCHEC YEM IIPU IIATU 3HAYCHUAX BBINPAMICHHOI'O HAIIPSKCHUA - OT 0,2 U max 110

U

max  paBHBIMU




cTyneHsMu. Ha KaxmoW CTymeHM HanpspKeHWsl BbIAEpKMBaeTcss B TedyeHue | muH. Ilpm stom
(ukcupyroTcst Tokn yreuku uepes 15 u 60 c.
OLIeHKH TIOJly4€HHOH XapaKTEPUCTUKHU TPOU3BOAATCS B COOTBETCTBUHM C TPeOOBaHWAMHU pasf. 3

"Onekrpuueckue Mamuabl" CHull

3.05.06-85 I'occtpost Poccun.

4. HcneiTanue H30JIUN TOBBINICHHBIM  HAIIPSXKCHUEM HpOMLIHIHeHHOﬁ yacToThl. McrnbelTanue
MMpOBOAUTCA MO HOPpMaM, NPUBCIACHHLIM B T1aba. 1.8.3. McneiTanuio TMOABEPracTcsa Kaxaas (ba3a nim
BCTBb B OTACJIBHOCTU IPpU APYTUX (ba3ax WJIK BETBAX, COCAUHCHHBIX C KOPITYCOM.

Tabauna 1.8.3. UcnbiTaTenbHOE HANPsIZKeHHe MPOMBILIJIEHHONH YacTOTHI 115 00MOTOK
CHUHXPOHHBIX FTeHEPATOPOB M KOMIIEHCATOPOB

HcnreiTyemblit 00beKT

XapaKTepHUCTUKa MIEKTPUIECKON
MaIIIHBI

HcnpiTaTrenbHoe HAMPsDKEHNUE,
kB

OOMOTKa cTaTtopa CHHXPOHHOTO
reHeparopa M KOMIICHCaTopa

Lenmn B030yxIeHMs TeHEpaTopa
co BCel MIPUCOEAUHEHHON
anmaparypoir  (6e3  0OMOTOK
poTtopa u BO30yIuTeIs)

Peocrar Bo30yxneHus

Pesucrop ramenus momus
3a3eMIISIIOIINN PE3UCTOP

OOMoOTKa cTaTopa CHHXPOHHBIX
TeHEPaToOpPOB, y KOTOPBIX
CTBIKOBKA YacTeH craTopa

MPOU3BOIUTCS. HA MECTE€ MOHTaXXa

(TuaporeHepaTopsbr) 1o
OKOHYaHWM  TOJHOH  cOOpKH
0OMOTKH u N30JIMPOBKH
COEIMHEHNN

OOMOTKa SBHOIOIIOCHOTO POTOpPA

OOMoTKa
potopa

HESABHOIIOJIFOCHOI'O

MorHocTh o 1 MBT,
HOMUHAIIFHOE HAIPSKCHUE BBIIIC
100 B

Momnocts ©Oomee 1 MBT,
HOMHHAJIbHOE HampsbkeHue 1o 3,3
kB

To e, HO  HOMMHAILHOE
HanpspkeHue Beime 3,3 kB no 6,6
kB

Momnocts ©Oomee 1 MBT,
HOMUHAITFHOE HAIPSHKCHUE BBIIIC
6,6 kB
MorHoCcTh o 1 MBT,
HOMUHAITFHOE HAIPSKCHUE BBIIIC
100 B

MomHocts  Gomee 1 MBrT,
HOMHHAJIbHOE HampsbkeHue 1o 3,3
kB

To e, HO  HOMMHAILHOE
HanpspkeHue Beime 3,3 kB 1o 6,6
kB

To e, HO  HOMMHAILHOE
HanpsbkeHue Boiule 6,6 kB

16U, +08

, HO He MeHee 1,2

16U, +08

2U

HOM

1
2

1

U
"7 HoM regepaTopa

16U, +24

U +1

HOM

, HO He MeHee 1,5

U +1

HOM

2,5U

HOM

2U +3

HOM

7,3U HOM BO30YKICHUS
reHeparopa, Ho He MmeHee 1,1 u
He Ooiee 2,8

1 (B TOM ciydae, eciM 3TO He
MIPOTUBOPEUHT TpeOOBaHUSIM
TEeXHUYECKUX YCIOBHH 3aBOja-
H3rOTOBHTEIS)

HpOﬂOJ’DKI/ITCJ'ILHOCTB MMPUIIOKCHUS HOPMUPOBAHHOT'O UCIIBITATCIILHOT'O HAIIPSAIKCHUA 1 MuH.

HpI/I IMPpOBCACHUUN HCIBITAaHUN H30JIUU TOBBINIEHHBIM HAMPAKECHUEM HpOMLIIHHCHHOﬁ YaCTOTHI
CJICAYCT PYKOBOJACTBOBATLCA CICAYIOIIUM:

a) HUCHBITAHUC H30JIALHNHU 00MOTOK cTaTopa reHeparopa pEeKOMCHAYETCA MNPOU3BOAUTL O BBOJA
poTropa B CTaATop. Ecimn crelKOBKA M C60pKa cTaropa ruyaporeHeparopa OCYHICCTBIAIOTCA Ha




MOHT)XHOW IUIOLIAJKE M BIIOCJIEICTBHM CTATOP YCTAaHABJIMBACTCS B IAXTy B COOPaHHOM BHJE, TO
M30JISIUSL €70 UCTIBITBIBACTCS ABAXKIBL: IOCIe COOPKM Ha MOHTA)XHOM IUIOLIAJKE M IOCIE YCTaHOBKH
CTaTopa B IIAaxTy A0 BBOJA POTOPA B CTATOP.

B mporecce ucnbITaHUs OCYILECTBISICTCSl HAOMIOICHNE 38 COCTOSHUEM JI000BBIX YacTeil MaIMHBL: y
TypOOreHepaTopoB - IPH CHATHIX TOPLOBBIX IIUTaX, y THAPOTEHEPATOPOB - MPH OTKPBITHIX
BEHTWISILIMOHHBIX JIIOKaX;

0) uchbITaHWE H3OJSIIMM OOMOTKM cCTaropa Ui MalldH C BOJSHBIM OXJIKACHHEM CJIEIyeT
NPOU3BOJUTH NPH LUPKYJSIIUK JUCTHUTMPOBAHHOW BOJBI B CHCTEME OXJIAXKICHUS C YyIEIbHBIM
CONPOTHUBIICHHEM He MeHee 75 KOM/CM 1 HOMUHAIBHOM Pacxoe;

B) TOCJIE WCIBITAaHUS OOMOTKHM CTaropa HOBBIIICHHBIM HANpsDKCHHEM B TeueHHe | MHH Y
renepatopoB 10 kB u BbIlIe HCHBITATEIbHOE HANPSHKEHHE CHU3HUTH 10 HOMHMHAIBHOTO HAINpSOKEHHS
TeHepaTopa W BBIACPKATh B TE€UEHHE 5 MUH /U1 HAONIOJCHUS 3a KOPOHMPOBAHUEM JIOOOBBIX YacTel
o0MOTOK cTatopa. IIpy 3TOM HE JOHKHO OBITH COCPEJIOTOYEHHOTO B OTAENBHBIX TOYKAX CBEUCHMS
JKEITOTO WJIM KPacHOTO I[BEeTa, MOSBJICHHS JbIMa, TJICHUsS OaHNaXed M TOMY IMOJOOHBIX SIBJICHHUIL.
I'omy6oe u Genoe cBedeHUe NOIyCKaeTCs;

I') WCHBITAaHHE HM30JIMUA OOMOTKHM POTOpa TypOOTeHEepaTOpOB MPOM3BOAMUTCS NP HOMUHAIBHOU
Y4acTOTE BpPAILEHUs] pOTOPA.

5. U3mepeHue CONpPOTUBICHUS NOCTOSIHHOMY TOKY. HOpPMBI JONYCTUMBIX —OTKJIOHEHHH
COIPOTHUBIICHHUS TIOCTOSTHHOMY TOKY IIpUBEJCHBI B Ta01. 1.8.4.

Ta6auuna 1.8.4. JlonmycTuMoe 0TKJI0HeHHe CONPOTUBJICHUS
NOCTOSTHHOMY TOKY

VcnpITyeMbli 00BeKT Hopwma

Ob6moTka cratopa (u3MepeHue|lI3MepeHHBIE  CONPOTHUBICHHS B  MPAKTHYECKH  XOJIOTHOM
MPOM3BOIUTE U KaXIOW (ha3bl|COCTOSHIM OOMOTOK pa3IMYHBIX (pa3 He MOIDKHBI OTIMIATHCS OJHO
WM BETBU B OTJICIIBHOCTH ) ot npyroro Oomee dem Ha 2%. BcieacTBue KOHCTPYKTHBHBIX
ocobeHHOCTEel (OonpIIas IMMHA COCOUHUTCNBHBIX OyI W TIp.)
pacxXoKACHHE MEXIy COIPOTHBICHHSAMH BETBEH Y HEKOTOPBIX
THTIOB TEHEPAaTOPOB MOXKET JOCTHTATh 5%

O6MoTKa poTopa H3MepeHHOE COTPOTHUBIICHHE OOMOTOK HE JOJDKHO OTIMYATHCSA OT
MaHHBIX  3aBOJA-U3rOTOBHUTENS Oojee yeM Ha 2%. VY
SIBHOTIOJTFOCHBIX POTOPOB HM3MEPEHUE MPOU3BOMUTCS IS KaKIOTO
IOJTFOCA B OTJCIBFHOCTH HIIM TIOTIAPHO

Pesucrop ramieHus monist,| COpoTHBIICHHE HE JOJDKHO OTIMYaThcs OT JAaHHBIX 3aBOja-
peocTaThl BO30YKICHHUS u3rorosureis 6omaee uem Ha 10%

6. M3mepenne coOmpOTHBIICHHS OOMOTKH pOTOpa IMEPEMEHHOMY TOKY IPOMBINIIEHHOH YacTOTHI.
[IpousBoanTes It TeHepaTopoB MoUIHOCTHIO Oosiee 1 MBT. M3mepenue cienyer mpou3BOAWTH MpH
HarpspkeHuH He 6oisiee 220 B Ha Tpex-4eThIpex CTYNEHsX YacTOT BPAILIEHHs, BKJIIOYAsi HOMUHAIBHYIO, a
TaKKe€ B HETIOJBIKHOM COCTOSIHUM. /[ SIBHOIONIOCHBIX MAIIMH HPU HEW30JMPOBaHHBIX MeECTax
COEAMHEHNH B HEMOABIXHOM COCTOSHMM W3MEpPEHHE IIPOM3BOJMTCS JUIL KaXJOro IMojoca B
OTAEIBHOCTH WM ntorapHo. OTKIIOHEHHSI U3MEPEHHBIX 3HAYSHUH OT IaHHBIX 3aBOJIa-N3TOTOBUTEIIS HIIH
OT CpETHEr0 COTMPOTHUBIIEHHS OJIOCOB I0JDKHBI HAXOUTHCS B TIpeJiesiax TOUHOCTH H3MEPEHHSI.

7. 3MepeHne BO3AYLIHOTO 3a30pa MEXIy CTaTOPOM M POTOPOM reHepatopa. Eciam nHCTpyKumsiMu
Ha TEHEepaTophl OTACNIBHBIX THIIOB HE IIPEAYCMOTPEHBI Oojee JMXECTKHE HOPMBI, TO 3a30pbl B
JMaMeTpaIbHO MPOTHBOIIOJIOKHBIX TOYKaX MOTYT OTJIIMYATHCS IPYT OT Apyra He Oojee uem:

Ha 5% cpenHero 3HadeHUs (PaBHOTO MX MOJycyMMe)- uisi TypOoreHeparopos 150 MBT u Bbime ¢
HETIOCPEICTBEHHBIM OXJIaXKJCHUEM TIPOBOTHHKOB;

Ha 10% - U1 OCTaNBHBIX TYpOOTEHEPATOPOB;

Ha 20% - 1Sl THAPOTEHEPATOPOB.

W3mMmepenue 3a30pa y IBHOMOMIOCHBIX MAIIMH IPOU3BOAUTCS MO BCEMHU IOTIOCAMHU.

8. IlpoBepka M HCHBITaHHE CHCTEMBI BO30Yy>k1eHMs. [IpoBepKy M HCHBITaHHE IEKTPOMAIIMHHBIX
BO30yAUTENCH CleAyeT NpOW3BOAUTE B cooTBeTcTBUU ¢ 1.8.14. IlpoBepka U uHCHBITaHUE
MOJTYTTPOBOHUKOBBIX BHICOKOYACTOTHBIX BO30YIUTEINICH MPOU3BOIATCS B COOTBETCTBHU C HHCTPYKIMEH
3aBO/Ia-U3rOTOBUTENS.

9. OnpeneneHue XxapakTEpUCTHK FeHEpaTOpa:

a) tpexdasznoro K3. XapakrepucTHka CHHUMaeTcsi NP H3MEHEHHWH TOKa /0 HOMMHAJIBHOTO.
OTKIIOHEHUS OT 3aBOACKON XapaKTEpPUCTUKU JAOJKHBI HAXOAUTHCS B IIpeAenaax TOUHOCTH U3MEPEHUSI.



CHIDKCHUE W3MEPEHHOW  XapaKTepUCTHKH, KOTOPOE NPEBBILACT TOYHOCTh  H3MEPEHUs,
CBHJIETEJILCTBYET O HAJIMYMH BUTKOBBIX 3aMbIKaHHH B 0OMOTKE pOTOpa.

Y reHeparopoB, paboTaromux B 0Joke ¢ TpaHCHOPMATOPOM, CHUMaeTcs Xxapakrepucrika K3 Bcero
Omoka (C YCTaHOBKOW 3aKOPOTKH 3a TpaHC(hopMaTopoM). XapaKTEpUCTUKY COOCTBEHHO TeHEepaTopa,
paboTaromiero B 010Kke ¢ TpaHC(HOPMATOPOM, JIOMYCKAECTCS HE ONPEAENISATh, €CIIU UMEIOTCSI TIPOTOKOJIBI
COOTBETCTBYIOIMX HUCIIBITAHUI Ha CTEH/E 3aBOA0B-U3TOTOBHUTEICH.

Y CHHXPOHHBIX KOMIIEHCATOPOB 0€3 PasrOHHOIO JIBUraTeNs CHATHE XapaKTEPUCTHK TpexdaszHoro
K3 mpousBoanTcs Ha BeIOETe B TOM CIydae, €ciM He IMEEeTCsl XapaKTEPUCTUKH, CHATOH Ha 3aBOJIE;

0) xosocroro xona. [loxbemM HarpsHKeHHss HOMUHAJIBHON YacTOTHI Ha XOJIOCTOM XOJIy POU3BOJUTH
10 130% HOMHHAJIBHOTO HANpPsDKEHUS] TYpOOTEHEpPaTOPOB M CHHXPOHHBIX KOMIeHcaTtopos, 10 150%
HOMHHAQJIBHOTO HAIPSDKEHUSI TUAPOTEHEepaTopoB. JlomycKkaeTcss CHUMaTh XapaKTepHUCTHKY XOJIOCTOTO
xoia Typ0O- M THApOreHepaTropa J0 HOMUHAJIBHOIO TOKa BO30Y)KAEHHS NpPU TOHW)KEHHOW YacToTe
BpallleHHsl TeHepaTopa MpH YCIOBHH, YTO HalpshKeHHEe Ha OOMOTKe craropa He OyaeT HPeBOCXOIUTH
1,3 HOMuHaNBbHOTO. Y CHHXPOHHBIX KOMIIEHCATOPOB pa3pellaeTcss CHUMATh XapaKTePHCTHKY Ha
BeIOETE. Y TeHepaTopoB, paboTalolmMX B OJoKe ¢ TpaHc(opmaropamu, CHUMAETCsl XapaKTEPHUCTHKA
XO0JIOCTOrO Xoaa OJIoKa; NMpH 3TOM TreHepaTop Bo3Oyxmaercs 1o 1,15 HOMHHAIBHOTO HampsHKCHUS
(orpannumuBaercs TpaHcdopmaropoM). XapaKTEPHCTHKY XOJOCTOTO XOAa COOCTBEHHO TI'eHEpaTopa,
OTCOEIMHEHHOT0 OT TpaHchopmaropa OJ0Ka, JOMyCKaeTcs He CHUMAaTbh, €CIM MMEIOTCS IPOTOKOJIBI
COOTBETCTBYIOILIMX HCIBITAHMHA Ha 3aBojie-u3rotoBurenie. OTKIOHEHHUE XapaKTEPUCTUKU XOJIOCTOTO
X0J1a OT 3aBOJICKOI HE HOPMHUPYETCS, HO JJOJDKHO OBITh B ITPEAEIaX TOYHOCTH U3MEPEHUSL.

10. HcmplTaHue MEXTYBUTKOBOM u30iAlMM. VchplTaHue clieAyeT HPOU3BOAUTH IOABEMOM
HaIpsHKeHUs: HOMUHAJIBHOW 4acTOTHI T'eHepaTropa Ha X0JIOCTOM XOJy J0 3HaueHHUs, COOTBETCTBYOILIETO
150% HOMUHANBHOTO HANpsDKEHUs cTaTropa TruaporeHepatopoB, 130% - TypOGoreHepatopoB u
CHHXPOHHBIX KOMIlEHCaTopoB. [[si reHepaTopoB, padoTaromux B OJIOKe ¢ TpaHCHOPMATOPOM, - CM.
ykazanus 0. 9. Ilpm »TomM cieayeT MPOBEPUTh CUMMETPHIO HampsHkeHHH 1o (asam.
HpOI[OJ'DKI/ITeJ'H)HOCTb HUCIIbITAHUSA npu HaI/I6OJ'H)I_HeM HalpsHKEHUU - 5 MHH. HUcneiTanue
Me)KI[yBHTKOBOﬁ N30JIAIU PEKOMEHAYETCA NPOU3BOJAUTE OAHOBPEMEHHO CO CHATHUEM XapaKTCPUCTUKU
XOJIOCTOTO XOJa.

11. W3mepenue BuOparmu. BuOpaums (yaBoeHHas aMIuIMTyqa KoyieOaHWH) IOJIIMITHUKOB
CHUHXPOHHBIX T€HEPaTOPOB U KOMIIEHCATOPOB, U3MEPEHHAsl B TPEX HAIpPaBJICHUAX (Y THAPOTEHEPaTOPOB
BCPTUKAJIBHOTO UCHIOJIHEHUSA ITPOU3BOJUTCA U3SMCPCHUC BI/I6paHI/II/I KPECTOBHUHBI CO BCTPOCHHBIMHA B HEC
HalpaBJIAOIUMHU HO[[IHI/IHHI/IKaMI/I), H HX B036yﬂHTeHeﬁ HC [JOJDKHA TIPEBLIIATH 3Ha‘IeHHﬁ,
MpUBEACHHBIX B Ta0m. 1.8.5.

Ta6auuna 1.8.5. HaubGoapmas nonycrumasi Budpauus
NOJAIMIHUKOB (KPeCTOBHHBI) CHHXPOHHBIX TeHepaTopoB,
KOMIIEHCATOPOB M UX BO30yaMTeJiei

HowmuHanpHast yacToTa BpaleHusi poTopa, MUH ~ | 3000™ | 1500-500** | 375-214 | 187 | Jlo 100

Bubparus, MkM 40 70 100 150 180

* Jlns reHepaTopoB 0J10KOB MOITHOCTRIO 150 MBT 1 Gonee BHOpaIust He JODKHA MPEBBIIATh 30 MKM.

-1
**J]7s1 CHHXPOHHBIX KOMIICHCATOPOB C YacTOTO# BpaieHus potopa 750-1000 MuH  BHOpaIms He JODKHA
npeBbaTh 80 MKM.

12. ITpoBepka U UCHBITAHNE CUCTEMBI OXJIXKACHUS. [IpON3BOAATCS B COOTBETCTBHM C HHCTPYKIIUEH
3aBOA-U3TOTOBUTEIIS.

13. TlpoBepka W WHCHBITAHHE CHUCTEMBI MaciocHaOxeHus. [Ipou3BOIATCS B COOTBETCTBUU C
MHCTPYKIIEH 3aBOJIa-N3TOTOBHUTEIIS.

14. TIpoBepka M30IAIMK HOIIIUITHUKA IpU paboTe reHeparopa (kommeHcaropa). IIpomsBoantcs
MyTeM H3MEPEHUs HaNpsDKEHUS MEXIy KOHIIAMH Bajla, a Takke MeXAy (yHZaMEHTHOW IUTUTON U
KOPITyCOM H30JMPOBAHHOTO MOMIIHUIHKKA. [Ipn 3ToM HampspkeHWe Mexay (yHZaMEHTHOW IUTUTON U
MOJIINIHAKOM JOJDKHO OBITh He Ooliee HANMPsDKECHHWS MEXIy KOHIIAMH Bama. Pasnmume Mexmy
HanpspkeHusIMH O6ostee yeM Ha 10% yka3pIBaeT Ha HEHCIPAaBHOCTh M30JIALINH.

15. HWcneiTanwe reHepaTopa (KOMIIEHCaTopa) ToJ Harpy3kod. Harpyska ompenensieTcst
MPaKTUIECKUMH BO3MOXKHOCTSIMH B TEpHOJ] NMPHEMO-CAATOYHBIX HCHBITaHUI. Harpes craropa mpu
JTAHHOW Harpy3Ke J0JDKEH COOTBETCTBOBATH MACTIOPTHBIM JIaHHBIM.



16. M3MepeHue OCTaTOYHOrO HAINpsDKEHHs reHepartopa mpu otkmroueHuu AITI B memu potopa.
3Ha4yeHUe OCTATOUHOIO HANPSKEHHUS HE HOPMUPYETCSL.

17. OnpeneneHne MHAYKTUBHBIX CONPOTHUBIICHUN U MOCTOSIHHBIX BPEMEHH TeHepaTopa. 3HAUCHHUS
UHyKTUBHBIX COTPOTHUBIICHUN U TOCTOSIHHBIX BPEMEHU HE HOPMUPYIOTCSL.

MAIIWHBI IOCTOAHHOI'O TOKA

1.8.14. MamuHb! MOCTOSTHHOTO TOKa MoIHOCThI0 0 200 kBT, Hampsbkernuem 1o 440 B cinenyer
WCIBIThIBaTh MO 1. 1, 2, 4, B, §; BCe OCTalbHBIC - JIOMOJHUTEILHO IO M. 3, 4, a, 5 HACTOSIIETO
naparpada.

Bo30ynuresnn CHHXPOHHBIX T'€HEpaToOpoB M KOMIICHCATOPOB CJIEAYET WCIBITHIBATH mo 1. 1-6, 8
HACTOSIIEro naparpada.

Wsmepenue mo m. 7 Hacrosero naparpada cieayeT IpOU3BOJUTH JUI MAllKH, MOCTYNUBIIUX Ha
MECTO MOHTa)Xka B pa300paHHOM BHJIE.

1. Ompenenenue BO3MOXKHOCTH 0€3 CYIIKM MalldH MOCTOSHHOTO Toka. CliemyeT NmpoM3BOAUTH B
COOTBETCTBHH C pa3a. 3 "Dnexrpuueckue mMamuusl" CHull 3.05.06-85. "Onextpudeckue ycrpoiicraa”
T'occtpos Poccun.

2. H3MepeHue CONPOTUBIEHHS H30JALMU. VI3MepeHHe CONPOTHUBICHUS W30JSILIUHM OOMOTOK
OTHOCHTENIbHO KOpIyca M OaHAaXed MallMHBI, a Takke MEXAy OOMOTKaMH IPOM3BOAUTCS
MEraoMMeTpoM Ha HampspkeHue | kB.

ConpoTUBIICHUE U30JIAIHH JOJDKHO ObITh HE HIKE:

MEXKIYy OOMOTKAMH M Ka)XIO0W OOMOTKH OTHOCHTEIBHO Kopmyca mpu Temmeparype 10-30°C 0,5
MOw;

Gannmaxei akops (kpome Bo30yAHUTENEH) HE HOPMHUPYETCS;

Oanpaxeit sikopst Bo30yaurens 1 MOm.

3. HcnplTaHue H30JSLMHM TIOBBIIICHHBIM HANpPSDKCHUEM IPOMBIIUICHHONW YacTOThl. lcrnblTaHue
MPOU3BOJUTCS MO HOpMaMm, IMpHUBeAeHHBIM B TaOm. 1.8.6. IIpomomKUTENBHOCTh MPUIIOKEHHS
HOPMHUPOBAHHOTO UCIIBITATEILHOTO HANPSDKEHUS | MUH.

Tabauua 1.8.6. UcnbiTaTeibHOE HANPsiZKeHUe NIPOMBbILILJIEHHOM
YaCTOThI A/ H30/IAUHA MAIMH NOCTOSIHHOTO TOKA

HcnreiTyembrit 00beKT XapakTepHucTuka eKTpuueckoil | McnbiTarenbHoe HanpsKeHUE,
MAaIlUHbI kB

O6MoTKa MamuHbl NocTosiHHOro|HomuHaneHOe Hanpsbkenue 10(16U o 10,8
TOKa (xpome Bo30yautens|100 B
CHUHXPOHHOW MAIlIUHbI)
MorHoCTE o 1 MBT, 16U o T 0,8
HOMUHAITFHOE HAIPSDKCHUE BBIIIC
100 B

Mommnocts  Bemme 1 MBT,|1,6U o + 0,8
HOMUHAITFHOE HAIPSDHKCHUE BBIIIC

, HO He MeHee 1,2

100 B

OOMOTKH BO30yAUTENS - 8uU

HoM, HO HE MeHee 1,2 u He
CHHXPOHHOTO TeHeparopa

oouee 2,8

OOMOTKH BO30yAUTENS - 8uU

Hom , HO He MeHee 1,2
CHHXPOHHOTO JIBUTATENS
(CHHXpOHHOTO KOMITEHCATOPA)
bannaxu sikops - 1
Peocratsr " - 1
MYCKOPETYITUPOBOYHEIC

pe3ucTOpbl  (MCIBITAHUE MOJKET
MPOBOJUTECS ~ COBMECTHO c
LensIMHA BO30YKJICHUsT)

4. VI3amepeHue CONpOoTUBIIEHHSI TIOCTOSIHHOMY TOKY:
a) 0oOMOTOK BO30yXIeHHs. 3HAYCHUE COMPOTHBICHHS JOJDKHO OTIMYAThCS OT JAHHBIX 3aBOJa-
HM3rOTOBUTENS He Oosiee ueM Ha 2%;




0) oOMOTKH siKOps (MEXIY KOJUICKTOPHBIMH IUIACTHHAMHE). 3HAYCHHS COMPOTHBICHUH JOJDKHBI
OTIMYATBCS OJJHO OT Japyroro He Oosee yeM Ha 10% 3a MCKIFOUEHUEM CITydacB, KOTa 3aKOHOMEPHBIC
KOJICOAHUS 3TUX BEITUYMH 00YCIOBJICHBI CXEMOM COSMHEHHS 0OMOTOK;

B) pEOCTaTOB M IMyCKOPET'YJIUPOBOYHBIX PE3UCTOPOB. M3MmepseTcs oOIliee CONPOTHUBICHUEC U
MPOBEPSIETCS] LENOCTh OTHAaeK. 3HAYEHUs] COMPOTHBIIEHUS NOJKHBI OTJIMYAThCS OT JAHHBIX 3aBOja-
M3roTOBUTENS He Ooee ueM Ha 10%.

5. CHsATHE XapaKTepUCTUKH XOJOCTOTO XOJa W HCIbITAaHHE BUTKOBOWM wu3oisimuu. llogbem
HaNpsDKEHUs. CIeAyeT MPOU3BOIUTH ISl T€HEpaTOPOB MOCTOSHHOTO Toka A0 130% HOMHHAIBLHOTO
HANPSDKCHUS, U BO30yIUTENICH - 0 HAHOOJBIIEro (MOTOJOYHOIO) MM YCTAHOBJICHHOTO 3aBOJIOM-
M3TOTOBUTENICM HAmpsyKeHUs. [Ipy MCIBITAHUN BUTKOBOM M30JIAIUM MAIIUH C YHCIIOM ITOJIIOCOB OoJiee
YEeTBIPEX CpeAHee HAMpPSKEHHE MEXIY COCEAHMMH KOJUICKTOPHBIMU IUIACTHHAMHU JIOJDKHO OBITh HE
Bhiie 24 B. IIpoaomkuTenbHOCTh UCTIBITAHUS BUTKOBOM M30JISUN 5 MUH.

OTKJIOHEHHE TOJYUYECHHBIX 3HAUCHUN XapaKTEPUCTHKH OT 3HAYCHHUM 3aBOICKOM XapaKTEpHUCTUKU
JIOJIKHO HaXOJAUTHCS B Tpe/iesiax TOYHOCTH U3MEPEHUSL.

6. CHsTHE HArpy304HON XapakTepucTHku. ClieyeT MPOU3BOAUTH JJIs BO30YAUTENCH MPU HArpy3Ke
JI0 3HAUCHWS HE HIKEC HOMHHAJIBHOTO TOKAa BO30YXIeHHs reHepatopa. OTKIOHCHHE OT 3aBOJICKOM
XapaKTEPUCTUKU HE HOPMUPYETCSI.

7. W3mepeHue BO3AYUIHBIX 3a30pOB MEXIy IMoirocaMu. Pa3mepsl 3a3opa B JAMaMETPaIbHO
MPOTHBOIIOIOKHBIX TOYKAX JOJKHBI OTIMYATHCS OJUH OT JAPYroro He 6osee dem Ha 10% cpemuero
pa3mepa 3a3opa. [t Bo3Oymuteneir TypoorenepatopoB 300 MBT u Gosiee 3TO OT/IMUKE HE JOKHO
IpeBbIaTh 5%.

8. HcnpiTaHue Ha XOJOCTOM XOJy M MOJA Harpy3koil. Ompenensercs Tpeses peryIupOoBaHH
YacCTOThI BpalllCHUA WM HaNPsKCHUA, KOTOpLIﬁ JOJDKEH COOTBETCTBOBATH 3aBOJCKHMM U NPOCKTHBIM
JAHHBIM.

IIpu pabote moj HArpy3KOi MPOBEPSETCS CTENCHb MCKPCHUS, KOTOpPAas OICHHBACTCS IO IIKaje,
npuBeeHHOH B Tabu. 1.8.7.

Tabauuna 1.8.7. XapakrepucTuka HCKpeHuUs: KOJLUIEKTOpa

CrerneHb XapaKkTepuCTHKa CTETIEHH HCKPEHUS CocTosiHHE KOJJIEKTOpA U IIETOK
HCKPEHUS
1 OTCcyTCTBUE UCKPEHUS OTcyTcTBHE IMOYEPHEHHUS HAa KOJUIEKTOpE U
Harapa Ha HIeTKax
1,25 Cnaboe Ttoueunoe wuckpenue moxa|To ke
HEeOOJIBINIOH YaCThIO METKH
1,5 Crnaboe uckpenue moj Oospuiedl yacteio|[losiBieHne  cieloB  MOYEpPHEHHs  Ha
HIETKH KOJUIEKTOpE, JIETKO  yCTPaHAEMbIX MpHU

MPOTHPAHUU  TIOBEPXHOCTH  KOJUIEKTOpa
OCH3MHOM, a TaKXKe IIOSBICHUE CIIE/IOB
Harapa Ha HIeTKax

2 Hckpenne mnox BceM kpaem 1erku|llosBienue — cinenoB  NOYEpHEHHs — HA
HOSIBJIETCS TOJIBKO IIPU|KOJUIEKTOPE,  HE  YCTPaHAEMBIX  IIpU
KPaTKOBPEMEHHBIX TOJIYKaX HArPy3KM HU|IPOTHUPAHUM  IIOBEPXHOCTH  KOJUIEKTOPA
neperpys3ku OeH3MHOM, a TakXe IIOSIBIICHHE CIIE/IOB

Harapa Ha IIETKax

3 3HayuTeNbHOE MCKPEHHE T0J] BceM|3HauuTeIbHOE MOUYEpHEHHE Ha KOJUIEKTOpE,
KpaeM WIETKU C HaJM4UueM KPYIHBIX M|HE YCTPAaHAEMOE IIPOTUPAHUEM NOBEPXHOCTH
BBUIETAIOLINX UCKD. JHonyckaercsi|kojulekTopa OSH3MHOM, a Takke Mojrap |

TOJILKO JUIsi MOMEHTOB TpsMOro (6e3|paspyllieHue meToK
PEOCTATHBIX CTYIIEHEW) BKIIOYCHUS MU
pEBEPCUPOBAHUS MAILIMH, €CIIN IIPU 3TOM
KOJUIEKTOp ¥ INETKH OCTalTCsi B
COCTOSIHHH, MpUroaJHOM JIIA
JayTbHeHIe paboTh

Ecnmu cremeHp WCKpeHHWS CIENHMATbHO HE OrOBOPEHAa 3aBOAOM-M3TOTOBHTENEM, TO IIPH
HOMUHAJIFHOM peXMMe OHa JOJDKHA OBITH HE BhIIIE 1,5.



IJIEKTPOJABUI'ATEJIM IEPEMEHHOI'O TOKA

1.8.15. DnekrpoaBurarenn nepeMeHHoro Toka 10 1 kB ncneIThBaroTes no 1. 2, 4, 6, 10, 11.

DNeKTpoABUraTeIH MEPEMEHHOTO ToKa BhIme 1 kB ucnerteiBarores no 1. 1-4,7,9-11.

Io m. 5, 6, 8 UCTIBITHIBAIOTCS AJCKTPOABUTATENH, OCTYMAIOIINE HA MOHTaX B pa300paHHOM BH/IE.

1. OmpezeneHre BO3MOXKHOCTH BKIIIOUEHHsI O3 CYIIKU 3JIEKTPOBUraTeliel HANpsHKEHUEM BbIlie 1
kB. Crexyer mpou3BOIUTh B COOTBETCTBHHU ¢ pa3nd. 3 "Dnexrpuueckue mammuabl" CHull 3.05.06-85.
"DnexTpoTexHnueckue ycrporictea" I'occrpos Poccun.

2. V3mepeHne CONPOTHBICHUS H30JSMU. JIOMYCTUMbIC 3HAYCHHS COMPOTUBIICHUS H3OJISALHN
JNIEKTPOJBHUIATENCH HAMpshKeHHeM Bbilie 1 KB JI0MmKHBI COOTBETCTBOBATh TPEOOBAHUSAM UHCTPYKIIHH,
yKa3aHHO# B 1. 1. B OCTaJIbHBIX ClTy4asix COMPOTUBICHUE M30JISIIMU JOIDKHO COOTBETCTBOBATh HOpMaM,
MpHUBEACHHBIM B Ta0m. 1.8.8.

Tab6uuna 1.8.8. lomycTMoe conpoTHBIeHUE H30ISIUH
3J1eKTPOABHMraTeeil mepeMeHHOI0 TOKA

HcnbiTyemblit 00beKT Hanpsoxenue ConpoTuBieHUE U30JIAILIU
METaoMMeTpa,
kB
OO6MoTKa cTaTtopa HanpspkeHueM 10 1 kB 1 He menee 0,5 MOwm npu temneparype 10-
30°C
Ob6MoTKa portopa CHHXPOHHOTO 0,5 He menee 0,2 MOwm npu temneparype 10-
9JIEKTPOJBUIaTENlsl U 3JEKTPOABUraTENs C 30°C (momyckaercst He Hmke 2 KOM Ipu
(ha3HBIM POTOPOM +75°C wmm 20 xOm mpu +20°C  most
HESIBHOTIOJIOCHBIX POTOPOB)
TepMounauKaTop 0,25 He HopMupyercs
INopmunuuku CHUHXPOHHBIX 1 He HOPMHUPYETCS (m3mepenue
JIEKTPOJBUTATENEH HaNpsSKEHHEM BBIIIE MIPOU3BOUTCS OTHOCHTENIFHO
1 xB (YHIAaMEHTHOH IUIMTHI TPU TOJHOCTHIO
COOpaHHBIX MacJIONPOBOJIAX)

3. HcnplTanue MOBBIIIEHHBIM Haps>KEHUEM HpOMLIHlHeHHOﬁ YaCTOTHI. HpOI/ISBOI[I/ITC}I Ha
MOJIHOCTBIO COOPAHHOM 3JIEKTPOJIBUTATENE.

HcneiTanne 0oOMOTKH cTaTopa HIPOU3BOAUTCA HJIA Ka)I(}IOﬁ (I)aSBI B OTACIBHOCTHU OTHOCHUTCIIBHO
KOpILyca IIPpU ABYX APYIHX, COEAMHEHHBIX C KOPILyCOM. Y IBUraTelel, HE MMEIOIIUX BbIBOJOB KaX 101
q)a31)1 B OTACJIBHOCTH, JOITYCKACTCA MPOU3BOANTH UCIIBITAHUC BCEM OOMOTKH OTHOCHUTEIHLHO KopIyca.

3Ha4yeHUs HCIBITATENIBHBIX HampsDkeHHH mpuBeaeHsl B Tabn. 1.8.9. IIpomormkurensHOCTH
TMPUIIOKECHUS HOPMUPOBAHHOT'O UCIILITATCIILHOT'O HATIPAXKCHUA 1 mun.

4. VI3MepeHne cOpOTUBICHUS TIOCTOSTHHOMY TOKY:

a) oOMOTOK craTtopa M potopa. [IpousBomuTcs mpu MomHOCTH 3JekTpoasurareneii 300 kBT u
Gornee.

I/I3MepeHHBIe COIIPOTUBJICHUSA 00MOTOK Pa3JINYHbIX (I)a3 JOJDKHBI OTJIMYAThLCA APYT OT Apyra Win OT
3aBOJICKUX JAaHHBIX He Ooiee ueM Ha 2%;

0) peocTaToB M IyCKOPETYJIHPOBOYHBIX PE3UCTOPOB. M3mepsieTcs oOiee COMpOTUBICHHE U
MMPOBEPACTCA LECJIOCTh OTIIACK. 3HaueHune COIIPOTUBJICHUA JOJDKHO OTIMYATHCA OT MaCHOPTHBIX JaHHBIX
He Oonee yeM Ha 10%.

5. W3MepeHue 3a30pOB MEXJy CTallblo poTOpa M craropa. Pa3mepsl BO3AYLIHBIX 3a30pOB B
JAUaMETPAJIBHO MPOTUBOIIOJIOXKHBIX TOYKAX WJIM TOYKAX, CABUHYTBIX OTHOCHUTCIIBHO OCH POTOpPA HA 900,
JIOJKHBI OTIMYaThCs He Oosiee ueM Ha 10% cpemHero pasmepa.

Taoauna 1.8.9. UcnbiTaTenbHOE HANPSAKeHHE NPOMBIIIJICHHOH YaCTOThI JAJIs
3J1eKTPOABUIaTe /el epeMeHHOI0 TOKA

Hcnbityemblii 00beKT XapakTepucTuka 3neKTpoasuraressi| VcneltaTensHoe HalpsKEHNUE,
kB
O6mMmoTka craropa MouHoCTb 10 1 MBr, 16U, ., +08

HOMHHAIILHOE HaIpsDKEHHE BhIIe 1
kB




Momunoctes  Beume 1 MBr, ey . +08
HOMMHAJIbHOE HampsbkeHue ao 3,3

kB

MouHoCTh BBIILIE 1 MBT, 2U o
HOMMHAIILHOE HAMPSOIKCHUC BBHIIIC

3,3 10 6,6 xB

MouHoCTh BBIILIE 1 MBT, 16U o 2,4
HOMMHAIILHOE HAMPSIKCHUC BHIIIC

6,6 kB

OOMOTKa poTOpa CHHXPOHHOTO -
oM cycTeMBI BO30YXKICHUS,

JJIEKTPOBUIATEIIS

HO He MeHee 1,2
OobmoTKa poropa - 1
JNEKTpoABHUIraTeNlsi ¢ (pa3sHbIM
poTopoM
Peocrat u - 1
IYCKOPETyJIMPOBOYHBIN
pe3ucTop
Pesuctop raleHus HOJIst - 2

CHUHXPOHHOT'O 3JICKTPOABUTATEIIA

6. 3mepenue 3a30poOB B MOALIUITHUKAX CKOJIbXEeHHs. Pa3mephl 3a30poB npuBeieHb! B Tabm. 1.8.10.
7. W3mepenue BUOpalyy MOALIMITHAKOB DIICKTPOABUIaTeNsl. 3HAUCHUsI BUOpAIMU, U3MEPEHHOW Ha
KaXI0M IMOAUIMITHHUKEC, JOJI’KHBI 6I)ITI) HEC 60.1'[66 3Haqu1/1171, MPUBCACHHBIX HUXKEC:

CUHXpOHHAsI 4aCTOTa BPAICHUS AIIEKTpoABHTaTes, [y 50 25
Jonycrumast BuOpauusi, MKM 50 100

16,7
130

12,5 u Huxe
160

8. H3mepenue pasdera poropa B OCEBOM HalpaBlIeHHHU. [Ipou3BomuTCA IUIA AIIEKTPOABHUIaTeNei,
HMEIOIUX HMOAMUITHUKY cKobkeHHsA. OceBoil pa30er He TOJDKEH NMPeBHIaTh 2-4 MM.
9. HcnelTaHue BO3MYXOOXJIQAUTENS THIPABIMYECKUM JaBieHHeM. [Ipon3BoanTcs H30BITOUHBIM

runpasnmdeckuM fasneneM 0,2-0,25 MIla (2-2,5 krc/cm 2 ). IpomomxurensHOCTS HCMBITaHUA 10
MuH. [Ipn 3TOM HE IOKHO HaOMIOAATHCS CHI)KCHHE NAaBIICHUS WM YTEUKH KUAKOCTH, IPUMEHIEMON
TP UCTIBITAHNH.

10. ITpoBepka pabOTHI MEKTPOABUTATENS HA XOJIOCTOM X0y WM C HEHArPYKEHHBIM MEXaHH3MOM.
[IponomxuTensHOCTS MPOBEPKU HE MeHee | .

11. TlpoBepka paboOTBI AIEKTPOABUTATENA TMON Harpy3koi. [IpomsBomuTcs mpu Harpyske,
obecrieunBaeMoOi TEXHOJIOTHYECKUM OOOPY/IOBaHMEM K MOMEHTY CIaud B dKCIDTyaranuio. [Ipu sTom
JUIS SJIEKTPOJIBUTATEIIS C PEryIMPYEMOM 4acTOTOH BPAICHNS OIPEISIISIOTCS TIPEIEIIbl PETYINPOBAHHS.

Taonauna 1.8.10. Hauboabumuii 1onycTuMblii 3a30p
B MOJIIMITHUKAX CKOJIbKEHHSI JJIEKTPOIBUraTe el

HomunaneHsit tuamerp | 3a30p, MM, IpH 9acTOTe BpameHus, '
BaJIa, MM Memnee 16,7 16,7-25 Oomnee 25
18-30 0,040-0,093 | 0,060-0,130 | 0,140-0,280
30-50 0,050-0,112 | 0,075-0,160 | 0,170-0,340
50-80 0,065-0,135 | 0,095-0,195 | 0,200-0,400
80-120 0,080-0,160 | 0,120-0,235 | 0,230-0,460
120-180 0,100-0,195 | 0,150-0,285 | 0,260-0,580
180-260 0,120-0,225 | 0,180-0,300 | 0,300-0,600
260-360 0,140-0,250 | 0,210-0,380 | 0,340-0,680
360-500 0,170-0,305 | 0,250-0,440 | 0,380-0,760




CHUJIOBBIE TPAHC®OPMATOPBI, ABTOTPAHC®OPMATOPBI,
MACJIAHBIE PEAKTOPBI U 3ABEMJIAIOINUE JYT'OTI'ACAIIUE PEAKTOPBI
(AYTOT'ACSINUE KATYHIKN)

1.8.16. MacnonamnosHeHHBIE TpaHC(HOPMATOPEI MOITHOCTEIO 10 1,6 MB-A ucnbIThBaroTes 1Mo 1. 1,
2,4,8,9, 11-14.

MacnoHanoJHeHHBIE TPaHC(POPMATOPEI MOMIHOCTEIO Oonee 1,6 MB-A, a TakXKe OTBETCTBEHHEIC
TpaHcHOPMaTOPEl COOCTBEHHBIX HYXKJ DJICKTPOCTAHIMHA HE3aBHCHMO OT MOIIHOCTH HCIBITBIBAIOTCS B
MIOJTHOM 00BeMe, IPEIyCMOTPEHHOM HACTOSIINM Taparpadom.

Cyxue M 3all0JHCHHBIE COBTOJIOM TPAaHC(HOPMATOPHI BCEX MOIIHOCTEH HCHBITHIBAFOTCS IO 1. 1-8,
12, 14.

1. Ompezenenue ycoBUid BKIIIOYSHUS TpaHchopmaTopoB. CiieyeT NpOU3BOAUTE B COOTBETCTBUH C
uHCTpyKImer "TpaHchopMmaTtopbl CHIIOBBIE. TpaHCIOPTHpOBaHHE, pasrpy3Ka, XpaHEHHe, MOHTAX M
BBOJ B 9KkcmryaTarmio" (P 16.363-87).

R
2. V3MepeHne XapaKTepHCTHK M30JSUUH. [lOIyCcTHMbIe 3HAYEHHS CONPOTHBICHUS M30IAMU o0,

Reo /R C,1Cs "

ko3 Punmert adbcopounu 15 TaHreHc yria AUdICKTPUYECKUX MOTEPh H OTHOIICHHS

AC/IC PeTIAMEHTHPYIOTCS HHCTPYKIUEH 110 1. 1.

3. McipITaHuE TOBBITICHHBIM HAMIPSHKCHAEM ITPOMBIIUICHHOMN YacTOTHL:

a) M30JIIUN 0OMOTOK BMECTE ¢ BBOJIaMH. VIcTIpITaTeNbHBIC HANIPSKEHHS MTpUBEACHH! B Tabm. 1.8.11.
IIponomKuTeTPHOCTh MPHIIOKEHIS HOPMUPOBAHHOTO HCTIBITATEIFHOTO HAMIPSDKEHAS | MUH.

HcnpiTanre TOBBIICHHBIM — HANPSDKEHHEM POMBINDICHHOW YacTOTHl H3OILIIMH  OOMOTOK
MAaCIIOHATIOJTHEHHBIX TPaHC(POPMATOPOB MIPH BBOJIE B IKCIUTYaTAIHIO HE 00s3aTEIBHO.

HcnpiTanre TOBBIMICHHBIM HAMPSHKCHUEM MPOMBIIUICHHOW YaCTOTHI H3OJLIIMH OOMOTOK CYXHX
TpaHC(OpPMATOPOB 00sA3aTENTPHO W MNPOM3BOAUTCA MO HopMam Tabm. 1.8.11 mma ammapatoB ¢
00JIErYeHHOM M30JIALHEN.

WNwmmnopTHEIE TpaHCHOPMATOPHI pa3peliaeTcs HCIBITHIBATH HANPSHKCHUSAMH, YKa3aHHBIMH B TaOIl.
1.8.11, nump B Tex cayyasX, €CIM OHM HE MPEBBILIAIOT HANPSDKEHUS, KOTOPBIM JAaHHBII
TpaHc(hopMaTop OBLT HCIIHITAH Ha 3aBOJIE.

Ta6auna 1.8.11. UcnpiTaTe/ibHOE HANPSKEHUE NPOMBINIJIEHHOH YacTOTHI BHYTPEeHHe
H30JISIHH CHJIOBBIX MACJIOHANOJHEHHBIX TPAHC()OPMATOPOB U PEAKTOPOB C HOPMAJTbHOI
H30JIsIHel 1 TpaHchopMaTOPOB ¢ 00J1erYeHHo U30Jsiuei (CyXux 1 MacJ0HANIOJTHEHHbIX)

Knacc manpsoxenust | McnpITatensHOE HaNpsDKEHUE IO OTHOIICHUIO K KOPITYCY B APYTHM 00OMOTKAM,
o0MOTKH, KB KB, 11 u3ossimm
HOPMaJIbHOU 00Jer9eHHOH
Jo 0,69 4,5 2,7
3 16,2 9
6 22,5 15,4
10 315 21,6
15 40,5 33,3
20 49,5 -
35 76,5 -
110 180 -
150 207 -
220 292,5 -
330 414 -
500 612 -

Wzonsiumst MMOOPTHBIX TPaHC()OPMATOPOB, KOTOPYIO MOCTABLIMK HCIBITA] HANpsDKEHUEM HIDKE
ykazanHoro B 'OCT 18472-88, ncnbITeiBaeTCsl HaNpsHKEHUEM, 3HaY€HHE KOTOPOTO yCTaHABIMBACTCS B
Ka)XJIOM cJIydae 0co0o.

HcnbiTatenbHoe HampsDKEHHE 3a3eMILIIOIIMX PEAKTOPOB Ha HampsbkeHwe 10 35 kB anamoruuno
MPUBEICHHBIM ISl TPaHC()OPMaTOPOB COOTBETCTBYIOLIETO KJlacca.

W3zonsums nuHeHOTO BBIBO/Ia OOMOTKHM TpaHc(hopMaTopoB kiaccoB HanpspkeHus 110 kB u Boie,
MMEIOIINX HETIOIHYIO U30JIALII0 HeWTpasu (McibTaresibHoe Hanpspkenue 85 n 100 kB), ucnbiTeiBaeTes
TOJIbKO MHAYKTUPOBAHHBIM HAIPSKEHUEM, a U30JISILUS HEUTPANIU - IPUI0KEHHBIM HAMPSKCHHUEM;



0) M30JSLMK JOCTYIHBIX CTSDKHBIX INIHJIEK, MIPECCYIONIMX KOJel W SpPMOBBIX O0anok. McmbiTanue
CledyeT MpPOU3BOJUTH B CIIyuyae OCMOTpa aKkTHUBHOH wactu. McnblTarenbHoe HampsbkeHue 1-2 xB.
[IpomomKUTENEHOCT IPUIIOKEHHST HOPMHUPOBAHHOTO HCIBITATEILHOTO HANPSDKEHHS 1 MUH.

4. V3amepeHne conpoTHBIIEHHs OOMOTOK IMOCTOSIHHOMY TOKY. I[Ipon3BonuTcst Ha BceX OTBETBICHUSIX,
€CITM JJIsl ATOTO HE MOTpedyeTcsl BEIeMKH cepaevyHuKa. COIpOTHBICHUE J0JDKHO OTIMYaThCs He Oojee
4yeM Ha 2% OT CONPOTHUBIICHHUS, TIOJyYEHHOTO Ha TaKOM K€ OTBETBJICHUM JIPYrux (a3, WM OT JaHHBIX
3aBOA-U3TOTOBUTEIIS.

5. IIpoBepka koaddunmenta tpanchopmanuu. [Ipon3BoauTCs Ha BCEX CTYNEHSX MEPEKITIOYEHHS.
Koaddunment tpancdopmanuu gomkeH oTInYaThesi He Oonee 4yeM Ha 2% OT 3Ha4E€HHH, OTy4EeHHBIX
Ha TOM »JK€ OTBETBIGHMM Ha Jpyrux ¢as3ax, WIM OT MJaHHBIX 3aBoja-usroroBurens. Jlms
tpancdopmaropos ¢ PITH pasnuna mexay kodddunueHTaMu TpanchopMalyy He JODKHA TPEBHIIaTh
3HAYEHUS CTYNEHH PEryIUPOBaHUSL.

6. IlpoBepka Tpynmbl coequHEHHS Tpex(}aszHbIX TpPaHCHOPMATOPOB M MOJSPHOCTH BBIBOJOB
onHoda3HbIX TpaHchopMaTopoB. IIponM3BOAMTCS TPH MOHTaXE, €CIM OTCYTCTBYIOT ITaCIIOPTHBIC
JlaHHble WM €CTb COMHEHHMS B JOCTOBEPHOCTH 3TUX JaHHbIX. ['pynma coeauHeHMH OJDKHA
COOTBETCTBOBATbH MACHIOPTHHIM JaHHBIM M 0003HAYEHHSIM Ha LIUTKE.

7. V3MepeHue Toka U HOTEPh XOJOCTOro Xojaa. IIpon3BoAMTCS ONHO U3 M3MEPEHMH, YKa3aHHBIX
HIDKE!

a) IpU HOMHUHAJIBHOM HampsHKeHUH. M3Mepsercss TOK XOJNOCTOTO XOoia. 3HaueHHe TOoKa He
HOpMHpYeTCS;

6) mpu MayioM HampspkeHuH. V3MepeHue NpOou3BOAUTCS C INPUBEACHHEM MOTEph K HOMUHAJIBHOMY
HaINpsDKEHUI0 WK 6e3 MpUBEeHUs (METO/] CPaBHEHUS ).

8. IlpoBepka pabOTHl HEpPEKITIOUAIOIIETO YCTPOWCTBA M CHATHE KPyroBoil nuarpaMMmsel. CHsTHE
KPYrOBOM JMarpaMMbl CIEAyeT IPOM3BOAMTH HAa BCeX IMOJOXKEHUAX NepekimouaTens. Kpyrosas
JuarpaMma He JOJDKHA OTIMYaThbCs OT CHATOM Ha 3aBoje-u3roroBurene. [IpoBepky cpabaTbiBaHUA
MEePEeKII0YaloIIero yCTPOUCTBA U JAaBJICHHUSA KOHTAKTOB CJeIyeT MPOU3BOIUTH COTJIACHO 3aBOJICKHUM
MHCTPYKLUSIM.

9. UcneiTanue 6aka ¢ paauaTopaMu THAPABIMYECKUM JaBieHUeM. [Ipon3BoauTcs TuapaBIndecKuM
JlaBJIeHHEM cTojI0a Maciia, BBICOTa KOTOPOTO HaJl YPOBHEM 3aIOJHEHHOTO PACIIMPUTEINIS IPUHUMAETCS:
JUId TpyO4aThIX U raakux 6akoB 0,6 M; 11 6aKOB BOJHHUCTHIX, PaIHaTOPHBIX WM ¢ oxjaauTensmu 0,3
M.

IIpomomxuTensHOCTS UCIIBITAaHUA 3 U IIpU Temmepatype macia He Huwxke +10°C. [Ipu ncnsiTanun He
JIOJDKHO HaOMI0aThes TEUH Macia.

10. IIpoBepka cuCTeMBI OXJIaXICHUSA. PeXuM Imycka n paboThl OXJIAXKJAIOIIUX YCTPOHCTB JOJDKEH
COOTBETCTBOBATh MHCTPYKIINH 3aBOAA-U3TOTOBUTETIS.

11. IlpoBepka cocTostHUS cHIUKarens. VIHANKAaTOPHBIM CHIMKAreihb JOJKEH UMETh PaBHOMEPHYIO
royiy0yro okpacky 3epeH. Vi3amMeHeHue 11BeTa CBHJICTENLCTBYET 00 YBIAKHEHHH CHIIMKArels.

12. ®asuposka TpanchopmaTopos. JJOHKHO HMETh MECTO COBIAACHHUE IO (ha3am.

13. Hcneitanue tpancopmaTopHoro macia. CBexxkee Macio Tepes] 3aJUBKON BHOBH BBOJUMBIX
TpanchopMaToOpoB, MPUOBIBAIOINKX 0€3 Macia, J0JKHO ObITh UCIBITAHO IO MoKa3aressMm 1. 1, 2, 4-12
Tabn. 1.8.38.

W3 tpaHcdopMaTopoB, TpaHCHOPTHUPYEMBIX Oe3 Macina, /0 Havyajia MOHTaXa CJeIyeT MPOM3BECTH
0TOOp NMPOOBI OCTATKOB Macia (Co AHA).

OneKkTpuuecKkasi MPOYHOCTh OCTATKOB Macia B TpaHcopmaropax HampspkeHumem 110-220 xB
JoJbKHa OBITH He Hike 35 KB u B Tpanchopmaropax HanpsbkeHueM 330-500 kB - He Hike 45 B.

Macno u3 tpancdopmaropoB Hanpspkenuem 110 kB u Bblie, TPaHCIIOPTHPYEMBIX C MacjoM, JI0
Hayaja MOHTa)ka MCIIBITBIBAaETCS MO MoKaszarenaM 1. 1-6 u 12 tabn. 1.8.38.

VcnpiTanne macia u3 TpaHCc(pOpMaTOPOB ¢ Maccoil macia 6oee 1 T, MPUOBIBAIOIIMX ¢ MACIIOM, TIPH
OTCYTCTBHH 3aBOJCKOTO ITPOTOKOJIA HCIIBITAHUS Maclia Iepes BKIIOYEHHEM B paboTy MPOU3BOAUTCS 110
nmokazaremsm 1. 1-11 ta6m. 1.8.38, a macna u3 Tpanchopmaropor HampspkeHneMm 110 kB u Beime,
KpoMme Toro, 1o 1. 12 Tabm. 1.8.38.

HcneiTanne macia, 3aJUTOTO B TpaHc(opMaTop, mepes BKIIOYSHWEM €ro MOJ HalpshKEHHE 1OCiie
MOHTa)ka IIPOU3BOAMTCS IO MOKa3aTessM 1. 1-6 Tadur. 1.8.38.

[Ipu ucosiTanny Macia u3 TpaachopmaropoB HanpspkeHrneM 110 kB u Beie mo mokasartensm . 1-
6 Tabn. 1.8.38 cimemyer MpOM3BOAWTH M M3MEPEHHE TAHTEHCA yIia TUAJIEKTPHUUECKUX MOTEpPh Macia.
M3mepeHne TaHTEHCa yIia JUIJIEKTPHUYECKHX IIOTEPh Macia CIeAyeT MpPOM3BOIUTH TaKkKe Y
TpaHC(HOPMATOPOB, HMEIOIIUX IIOBBIIICHHOE 3HAUCHHWE TAHTEHCA yIJa JUDJIEKTPUYECKUX IOTEPh
W30JIAIHH.



Macio u3 tpanchopmaropos I u I rabapuros, npHOBIBAIOIIMX HA MOHTAXX 3aII0JIHEHHBIMH MacjioM,
NpU HaJW4YMW YJOBJIETBOPSIOIIMX HOpPMaM IOKa3aTeled 3aBOJCKOTO MCIBITaHWs, NPOBEAECHHOTO HE
Oosiee yeM 3a 6 Mec 0 BKIIOUEHHMS TpaHcopmaropa B pabOTy, pa3pelaeTcsi HCIbITHIBATh TOJIBKO 110
nokazatensM 1. 1 u 2 Tadmn. 1.8.38.

14. VcnplTaHue BKIIOYEHHUEM TOYKOM Ha HOMHHAIbHOE HampsbkeHue. B mpounecce 3-5-xpaTHoro
BKJIIOYCHUsSI TpaHC(hOpMaTopa Ha HOMHHAIBHOE HAINpsHKEHHE HE JOJDKHBI HMETh MECTO SBJICHHS,
YKa3bIBaIOIINE HA HEYAOBIETBOPUTEIILHOE COCTOSTHHE TpaHcdopmaropa.

TpanchopmaTopbl, CMOHTHPOBAHHBIE 1T0 CXeMe OJI0Ka ¢ TeHepaTOpOM, PEKOMEHTyeTCsI BKIIFOUaTh B
CeTh ITOIbEMOM HAIPSHKEHHS C HYJIS.

15. UcnbiTanue BBo0B. CeayeT MPOU3BOIUTH B COOTBETCTBUH € 1.8.31.

16. VcnpiTaHue BCTpOeHHBIX TpaHchopMmaTropoB Toka. CieayeT HMpOW3BOJUTH B COOTBETCTBUH C
1.8.17.

N3MEPUTEJIBHBIE TPAHC®OPMATOPBI

1.8.17. V3meputenpHbIE TpaHC(POPMATOPHI HCIBITHIBAIOTCA B 00BEME, IPEIyCMOTPEHHOM
HACTOSIINM Taparpadom.

1. I3MepeHue COpOTHBIICHUS N30IISIIIUN:

a) TepBUYHBIX 0OMOTOK. [IpomsBoamrcs meraommerpoM Ha HampspkeHune 2500 B. 3HaucnHme
COIPOTHUBIICHUS H30JISIIUU HE HOPMUPYETCH.

Jus tpanchopmaropoB Toka HampspkeHHeM 330 kB tuma TOKH-330 mzmepeHue conmpoTHBICHUS
M30JSIIUM TIPOW3BOJUTCS MO OTACNBHBIM 30HAM; IIPU 3TOM 3HAYEHHS COMNPOTHBICHUS H3OJIALIA
JIOJDKHBI OBITH HE MEHee MPHUBEACHHBIX B Ta0m. 1.8.12.

0) BTOopruHBIX 00MOTOK. [Ipon3BomuTcs MmeraoMmMeTpom Ha Hampsprerne 500 wm 1000 B.

ComnpoTHBIIeHHE HM30JALMKA BTOPUYHBIX OOMOTOK BMECTE C IOACOCAWHEHHBIMH K HHM IIEISIMU
IOJDKHO OBITE HE MeHee 1 MOwMm.

2. M3mepeHme TaHreHCa yIJIa [AWDICKTPUYECKUX TOTeph u3omsinuu. IlpomsBomurcs uis
TpaHc(hOpMaTOpOB TOKa HanpspkeHneM 110 kB u Bbime.

Ta6auna 1.8.12. HaumeHnb1ee 10mycTUMOE CONPOTHBJICHHE U30/ISILIMU NIEPBUYHBIX 00MOTOK
TpaHcdopmaTopoB Toka Tuna TOKH-330

M3mepseMblil y4acTOK U30JILUU ConpoTusieHue
n3oJisinud, MOM
OCHOBHasI U30JIAIUS] OTHOCUTEIILHO MPEANOCIIeIHEH 00KIaIKu 5000
H3amepuTenbHbIi KOHAGHCATOP (M30JISILHS MKy TIPEIIOCIeIHEN 1 3000
nocJeaHeH 0OKIaaKaMu)
Hapy»xHblii ci10ii nepBHYHOM OOMOTKHU (M30JISILIUS MOCIIEAHEH 00KIIaIKN 1000
OTHOCHUTEIILHO KOpIyca)

TaHreHc yria JUANIEKTPHUUYECKHUX IOTEPh HW3OJIALUHM TpaHC()OPMATOPOB TOKA HPU TEMIIEeparype
+20°C He AOKEeH NpPEeBHIIaTh 3HAYSHUH, IpUBEAEHHBIX B Ta0m. 1.8.13.

3. MicibITaHue MOBBIIEHHBIM HAIIPSHXKEHUEM NPOMBIIIUIEHHOMN YacTOTHI:

a) W30JIAIMS MEePBUYHBIX OOMOTOK. McmbiTaHWe SBISETCS 00s3aTENbHBIM ISl TpaHC(HOPMATOPOB
TOKa W TpaHcpopMaTopoB HampsbkeHust 10 35 kB (kpome TpaHCOpMATOpOB HANpPSHKEHUS C
oca0IeHHON M30JI1MeH 0HOTO U3 BEIBOJIOB).

Ta6auna 1.8.13. Han6osibmuii 10nycTUMbINA TAHTeHC YIJ1a AUIJIEKTPUYECKHX 0TePh
H30JISIIMN TPaHC(HOPMATOPOB TOKA

HaumeHOBaHHE HCIIBITYEMOTO 00BEKTa TaHreHe yriia TU3JIeKTPHUECKUX TOTEPh, %o, TIPU
HOMHWHAJIBHOM HallPsHKCHUU, kB
110 150-220 330 500
MacnoHanofHeHHbIE TpaHCHOPMATOPhI TOKA 2,0 1,5 - 1,0

(OCHOBHAS M30JIALINSA)

Tpanchopmaropsl Toka Trna TOKH-300:
OCHOBHasl U30JISLIUsI OTHOCHTEIILHO - - 0,6 -
MpearnocaeHeH 00KIaIKu
W3mepurenbHblit KOHIEHCATOP (M30JISALHS MEXKITY - - 0,8 -




MPEATIOCIIEHEH 1 OCIIeIHEeH 00KIIaIKaMHu)
Hapy»xHbIi 10t nepBUYHOI 0OMOTKH (M30JISILIMS - - 1,2 -
nocJieiHel 00KJIaIKM OTHOCHTENILHO KOpITyca)

3HaueHMs1 UCIIBITATENLHBIX HANPSHKEHUH JUTI U3MEPHUTENBHBIX TpaHC()OpMaToOpoB yKazaHbl B TaOIl.
1.8.14.

Tab6uuna 1.8.14. UcnbITaTe/IbHOE HANPSZKeHHE MPOMBIIIJICHHON YaCTOThI 1S
H3MepHTeJIbHbIX TPaHC(HOPMATOPOB

Hcnonaenne n30IsIun WcneiTatensHoe HanpspkeHue, KB, mpy HOMUHAIBHOM
U3MEPUTEITHFHOTO HanpshKeHuH, kKB
TpaHchopmaTopa 3 6 10 15 20 35
Hopmansras 21,6 28,8 37,8 49,5 58,5 85,5
OcnabieHHas 9 14 22 33 - -

[IpomOmKUTENPHOCTD  NPHIOKEHHS HOPMHUPOBAHHOTO  HCIHBITATENBHOTO  HANPSDKEHMS:  JUTA
TpaHc)opMaTOpPOB HANpPSDKEHHSA | MUH; AT TpaHC(HOPMATOPOB TOKA C KEPaMHUUECKOH, >KHUIKOW WIN
OyMa)XHO-MACJISTHOM M30isImed | MuH; 111 TpaHC(OpMAToOpoB TOKAa C H3OJSIIMEH M3 TBEPIBIX
OPTaHWYIECKUX MaTEpPHAIOB WIN KaOEIbHBIX Macc 5 MHH;

0) W30JMIMH BTOPHYHBIX OOMOTOK. 3HAUCHHWE WCIBITATENBHOTO HANpPSDKEHUS A M30JSLHAN
BTOPUYHBIX OOMOTOK BMECTE€ C TIPHCOCIWHEHHBIMHM K HHM ILeIsIMH cocTaBmsieT 1 kB.
[TpomomKUTENEHOCT IPHUII0KEHHST HOPMHPOBAHHOTO HCIBITATEILHOTO HANIPSHKEHHUS | MUH.

4. W3mepeHue Toka xomoctoro xoxaa. Ilpom3Bomurcst mId KackaaHBIX TpaHc(HOpPMATOPOB
HanpspkeHueM 110 kB u Bblme Ha BTOPUYHOW OOMOTKE NMPH HOMUHAITBFHOM HANpPSHKCHUH. 3HAUCHUE
TOKa XOJIOCTOT'O X0/1a HE HOPMHUPYETCSL.

5. CHATHE XapaKTepUCTHUK HAMArHWYMBAHWS MAarHUTONpPOBOJa TpaHchopmaropoB Toka. Ciemyer
MPOM3BOIUTE TIPH WM3MEHEHHHM TOKAa OT HYJIA 10 HOMHHAIBHOTO, €CIHM JUIA 3TOro He Tpelyercs
Hanpspkernue Boime 380 B. s TpancdopmaTopoB TOKa, IMpeIHA3HAUYCHHBIX U1 MUTAHUS YCTPOUCTB
peNeHHON 3aIIUThl, aBTOMATHYECKUX aBapUHHBIX ocIuiorpados, gukcupyomux npudopoB U T. II.,
KOTrZ1a He0OXOJMMO MPOBEICHHE PAacueTOB MOIPEITHOCTEH, TOKOB HeballaHca U JOIyCTUMOM Harpy3Ku
NPUMEHHUTENIFHO K YCIOBHSIM TIPOXO’KICHHS TOKOB BBIIIE HOMHHAIBHOTO, CHATHE XapaKTEPUCTHK
MPOU3BOIUTCS TP W3MEHEHHHM TOKa OT HYNIS OO0 Takoro 3HAYCHHUS, IIPU KOTOPOM HAdMHACTCS
HachIIIeHNe MarHNTOIIPOBO/IA.

I[Ipn Hamuuum y OOMOTOK OTBETBJICHMH XapaKTEepHCTHKH CIlIeIyeT CHUMaTb Ha pabodem
OTBETBJICHHH.

CHATBIE XapaKTEPUCTHKU COTIOCTABILIFOTCS C THIIOBOM XapaKTEPUCTHKOM HaMarHWYMBAHMS WIN C
XapaKTepUCTUKaM1 HaMarHW4MBaHUS PYTUX OJHOTHIHBIX HCTIPaBHBIX TPAaHC(HOPMATOPOB TOKA.

6. IlpoBepka MONSAPHOCTH BHIBOAOB (y OXHO(DA3HBIX) WM TPYMIEI coenuHeHus (Y Tpex(a3HBIX)
M3MEPHUTENBHBIX TpaHcdopmaTopoB. [Ipow3BomuTcs MpU MOHTaXe, €CIIM OTCYTCTBYIOT IACIIOPTHBIC
JaHHBIE WM €CTh COMHEHHWS B JIOCTOBEPHOCTH 3THUX MaHHBIX. [loiIpHOCTH M Tpymma coeanHEeHHH
JIOJDKHBI COOTBETCTBOBATh ITACIIOPTHBIM JaHHBIM.

7. W3mepenune koddpduieHTa TpaHchOpMalMM Ha BceX OTBeTBICHMsX. [IpomsBoamTes s
BCTPOEHHBIX TPaHC(OPMATOPOB TOKA M TpaHC(HOPMATOPOB, UMEIOMINX HEPEKIIOYAIONIee YCTPOHCTBO
(Ha Bcex NOJIOKEHWSIX Nepekirouarens). OTKIOHEHHWE HaiJIeHHOro 3HadeHus kolddduimeHra ot
MAacMOPTHOTO JIOJDKHO OBITH B MpeJeiaXx TOYHOCTH U3MEPEHHUSL.

8. M3MepeHnue CONPOTUBIICHNS! OOMOTOK ITOCTOSSHHOMY TOKY. IIpon3BOUTCS y ITEpBUYHBIX OOMOTOK
TpaHcopmaTopoB Toka HanpspkeHHeM 10 kB n BbIlIe, MMEIONMX MEpeKIovaloliee yCTPOHCTBO, U Yy
CBSI3YIOIIMX OOMOTOK KacKaJHbIX TpaHc(opMaTopoB HampspkeHus. OTKIOHEHHE H3MEPEHHOTO
3HAYCHHUS! CONPOTHBIIEHUS OOMOTKH OT MAaclOPTHOTO WM OT CONPOTHUBIEHUS 0OMOTOK JIpyrux (a3 He
JIOJDKHO IpeBbIath 2%.

9. Ucneiranue tpancdopmaropHoro macia. [IpousBoanTcs y M3MEPHUTENBHBIX TpaHC(HOPMATOPOB
35 kB u Bbe cornacuo 1.8.33.

[ M3MepHTENbHBIX TPaHC(OPMATOPOB, HMEIOUIMX IOBBINIEHHOE 3HAYeHWE TaHIeHca Yria
JIMRJIEKTPUUECKHUX IOTEPh W30JSILIUY, CIeyeT IIPOU3BECTH UCTIBITAaHHE Maciia 1o 1. 12 tabm. 1.8.38.

Y MacjoHaNoJHEHHBIX KAaCKaJHbIX W3MEPHUTENILHBIX TPAaHC(HOPMATOPOB OLIEHKA COCTOSIHHS Maciia B
OTAEJIBHBIX CTYNEHSAX IPOU3BOAMUTCA II0 HOPMam, COOTBETCTBYIOIIMM HOMHHAIBHOMY padodemy
HaIpsHKEHHUIO CTYNEHH (KacKaa).



10. UcnbiTanne eMKOCTHBIX TpaHchopmaTopoB Hanpspkenust Tina HJE. ITpousBoautest cornacHo
UHCTPYKLHH 3aBOJIa-U3rOTOBUTEINS.

11. HcnelTanne BEHTWIBHBIX pa3psAHUKOB TpaHcdopmaropoB HampspkeHus tuna HJIE.
IIpousBoautcs B coorBeTcTBHM ¢ 1.8.28.

MACJISAHBIE BBIKJIIOYATEJIN

1.8.18. MacnsHple BBIKIIOYATENM BCEX KIIACCOB HANpPsHKEHHs MCHBITBIBAIOTCS B 00BEMe,
MPEeyCMOTPEHHOM HACTOSIIMM aparpagom.

1. 3mepeHne conpoTHBICHUS U3OJISAIMU:

a) TOABIKHBIX M HAINPABIAIOUINX YacTel, BBINOJHEHHBIX U3 OPraHUYECKUX MaTepUalioB.
IIpousBoauTcst MeraoMMeTpoM Ha HampsbkeHue 2,5 kB.

CornpoTHBIIEHHE H30JISIIIMU HE JJOJDKHO OBITH MEHEee 3HaueHUH, TPUBEICHHBIX HIKE:

HomuHansHOE HanpspKeHUe BhIKIIoUYarTess, kKB 3-10 15-150 220-500
Comnpotusienue uzosimu, MOmM 1000 3000 5000

6) BTOPUYHBIX MLEMEH, IEKTPOMArHUTOB BKJIIOYEHHS U OTKIIOYeHHA U T. 1. IlpomsBomutcsa B
cootBeTcTBHU C 1.8.34.

2. UcnbrTanue BBoAOB. [Ipon3Boantcs B coorBeTcTBHHU € 1.8.31.

3. OueHka COCTOSHUSI BHYTPHOAKOBOM HM30JIMHA W M30JALUU JYrOracUTENbHBIX YCTPOWCTB.
IIpomsBonutes g BeIKItodaTeneil 35 kB ¢ ycTaHOBIEHHBIMH BBOAAMH IIyTeM H3MEpEHHs TaHTEHCa
yIina [OUdJIeKTPUYECKUX IOTeph H30JALUHM. BHyTpuOakoBass H30JAIMA TMOMJIEKHT CYIIKE, €CIIH
HM3MEpEeHHOe 3HaYeHHE TaHTeHca B 2 pa3a MpEeBbIIIaeT TAHTE€HC YIila AUIEKTPUIECKUX TOTEPh BBOJOB,
W3MEPEHHBIIl NpH TOJHOM MWCKIIOYEHHH BIIMSHUS BHYTPHOAKOBOM M30JSIIMU JyrOracHTENIbHBIX
YCTPOMCTB, T. €. 1O YCTAHOBKHU BBOJIOB B BBIKJIFOUATEIIb.

4. VcnplTaHre U30JIALUH TOBBIIIEHHBIM HAIPSXKEHUEM ITPOMBIIIICHHON YacTOTHI:

a) M30JILMH BBIKIIOUATeNe OTHOCUTENBHO KOpIyca WM ONopHOM m3ossuuu. [IpousBonutes mis
BBIKJIIOUaTeNnel HampsbkeHneM 1o 35 kB. McnelTarensHoe HampspKeHME sl BBIKITIOYATesei
NPUHUMAETCs] B COOTBETCTBMM ¢ JaHHBIMH Tabm. 1.8.15. IIpomomKuTeNbHOCTh MPUIOKEHUS
HOPMHPOBAHHOT'O HCIIBITATEIFHOTO HANIPSKEHUS | MUH;

Taoauna 1.8.15. UcnbiTaTeJbHOE HANPSIKeHUE MTPOMbIILIEHHOI
YacTOTHI 1151 BHELIHE H30/ISIHUH aNlNApaToOB

Knacc HcnpiTaTenbHoe HanpsbkeHue, KB, Ui annapaToB ¢ n3ossiuen
HanpsbkeHus, kKB HOPMaJIbHOM HOpMaJIbHOHU U3 00JerdeHHoi o0JerdeHHoM u3
KepaMHUUIeCKOi OpPTaHUYIECKUX KepaMHUUECKOH OPTaHHYECKUX
MaTepuaaoB MaTepHaAJIOB
3 24 21,6 13 11,7
6 32 28,8 21 18,9
10 42 37,8 32 28,8
15 55 49,5 48 43,2
20 65 58,5 - -
35 95 85,5 - -

0) W3OJMIMM BTOPHYHBIX IIETIe M OOMOTOK 3JIEKTPOMAarHUTOB BKJIIOYEHHS M OTKIIOYEHHS.
3HaueHHe HCTBITaTeNbHOTO HampspkeHust | kB. IIpogomkuTenbHOCTh NPUIOKEHHS HOPMHPOBAHHOTO
UCTIBITATEILHOTO HANpPsDKeHUs | MUH.

5. I3mepeHue COpOTUBIEHUSI IOCTOSHHOMY TOKY:

a) KOHTaKTOB MAacCIISIHBIX BBIKIIOYaTelied. V3amepsieTcsi CONpPOTHBICHHE TOKOBEIYIIEH CHCTEMBI
MOJIOCA BBIKJIIOYATENs] U OTAEIBHBIX €ro JJIEMEHTOB. 3HAYEHHE CONPOTUBIECHUS KOHTAKTOB
MOCTOSHHOMY TOKY JIOJDKHO COOTBETCTBOBATh JaHHBIM 3aBOAA-U3rOTOBUTEIS;

0) LIYHTHUPYIOIIMX PpE3UCTOPOB  JYroracuTelbHBIX  ycTpoiicTB.  M3mepeHHOe
COIPOTHUBIICHHUS JIOJDKHO OTIMYATHCS OT 3aBOJICKUX JIAaHHBIX He Ooiiee yeM Ha 3%;

B) OOMOTOK 3JIEKTPOMAarHMTOB BKJIIOUCHHS W OTKIIIOUCHHMS, 3HAUCHHUE CONPOTHUBICHUH OOMOTOK
JIOJDKHO COOTBETCTBOBATh JJAHHBIM 3aBOJ0B-U3rOTOBHUTENEH.

6. I3MepeHne CKOPOCTHBIX M BPEMEHHBIX XapaKTEPHUCTHK BBIKIIOYaTeneld. ViamepeHne BpeMeHHBIX
XapaKTEePUCTUK IPON3BOJUTCS JUIsl BBIKIIOYATENICH BceX KIacCOB HampshkeHus. 3mepenue ckopocTu

3HA4YCHUC



BKIIIOUEHUS] M OTKJIIOUEHMs CIeAyeT MpPOM3BOAUTH Ul BbIKIrodarteneil 35 kB u Bblme, a Taxoke
HE3aBUCHMO OT Kjlacca HalpsDKeHUsl B TeX CIydasx, KOrJa 3TO TpeOyeTcsi MHCTpyKuueH 3aBoja-
U3roTOBUTENSA. [I3MepeHHBle XapaKTepPUCTUKU JOJDKHBI COOTBETCTBOBAaTh JIAaHHBIM  3aBOJOB-
U3TrOTOBUTEIIEH.

7. M3mepeHue Xxoma MOJBIDKHBIX uacTel (TpaBepc) BBIKIIOYATENS, BXKKMMa KOHTaKTOB IIpU
BKJIIIOYEHUM, OJHOBPEMEHHOCTH 3aMBIKaHUS M pa3MbIKaHUSA KOHTakToB. IlomydeHHble 3HaYeHUS
JIOJDKHBI COOTBETCTBOBATh JaHHBIM 3aBOJIOB - H3TOTOBUTEICH.

8. IlpoBepka perylIupoOBOYHBIX U YCTAaHOBOYHBIX XapaKTEPUCTHK MEXaHU3MOB, IPUBOJIOB U
BhIKJIFOUareneil. IIpousBoaurcs B oObeMe M 1O HOPMaM HMHCTPYKLIMI 3aBOJIOB-U3TOTOBUTEIEH H
MacTOPTOB IS KKJJOr0 THUIIA MPUBOJAA U BBIKIIOUATEIS.

9. IpoBepka aeiicTBHS MeXaHM3Ma CBOOOJHOTO pacueruieHus. [Ipou3BOAMTCS Ha ydacTKe Xona
MOJBIDKHBIX KOHTAKTOB IIPU BBIKJIFOYEHUH - OT MOMEHTA 3aMbIKaHHsI IEPBUYHON LIeNH BBIKITIOUaTENs (C
Y4ETOM MPOMEXKYTKA MEXJy €ro KOHTaKTaMH, IIPOOMBAEMOTO NP COIMIKEHUH HOCIIETHHUX ) 10 ITOJTHOTO
BKJIIOYCHUsI moJiokeHus. [lpm 3TOM  JOIKHBI  y4uTBIBaThCsl — crienuduyueckue TpeboBaHUs,
00yCIIOBJIEHHbIE KOHCTPYKIMEH NPHBOJA M OINpEIesSIone HeoOXOIUMOCTh INPOBEPKU JICHCTBHS
MeXaHu3Ma CBOOOJHOTO pacleIUIeHHs IpH MOJHATOM JO YIOpa CepAeYHHKE OJIEKTPOMarHura
BKJTIOUEHUSI WM TIPU HE3aBEJCHHBIX MPYKUHAX (Tpy3e) U T. 1.

10. IIpoBepka HampspkeHUs (IaBleHHs) cpalOaThIBaHUSI MPUBOJAOB BhIKItouaTene. [IpousBomutcs
(Oe3 Toka B MEpPBUYHOI LENM BBHIKIIOYATENs) C LEJNbIO OnpeaeneHHs (aKTUYECKHX 3aMedyaHHi
HalpsDKEHUsT Ha 3aKUMax JJNEeKTPOMAarHUTOB TPHBOAOB MM JABJIEHUS C)XKAaTOTO  BO3JdyXa
MTHEBMOIIPUBOAOB, NPU KOTOPBIX BBIKIIOYATENH COXPAHSIOT pab0TOCIOCOOHOCTh, T. €. BBINOJHSIOT
olepalyy BKIIOUEHHs M OTKIIOYEHHS OT Hayajga 10 KoHLA. IIpu 3TOM BpeMeHHBIE U CKOPOCTHBIE
XapaKTepUCTUKU MOTYT HE COOTBETCTBOBATH HOPMUPYEMbIM 3HAYCHUSIM.

Hamnpsbkenue cpabarbiBaHMs JOJDKHO ObITh Ha 15-20% MeHbIIe HWKHEro Ipezena pabodero
HaNpsDKEHUS Ha 3a)KMMax 3JIeKTPOMAarHuTOB NPHBOOB, a JIaBleHHE cpabaThIBaHHs THEBMOIIPUBOIOB -
Ha 20-30% MeHbIle HIKHErO mpejeia padodero aaBicHUs. PaboTOCIIOCOOHOCTh BBIKIIOYATEINS C
MNPY>KUHHBIM NIPUBOAOM HEOOXOAMMO NPOBEPUTh INPU YMEHBLIICHHOM HATSATe BKIIOYAIOIIMX MPYKUH
COTIJIaCHO YKa3aHUSM UHCTPYKLUUN 3aBOIOB-U3TOTOBUTENEH.

MacnsiHble BBIKIIOYATENH JOJKHBI 00ECIIeUUBaTh HAACKHYIO pabOTy MPU CIEIYIOMUX 3HAYCHUSIX
HaNpsDKEHUS. Ha 3aXHMax 3JIeKTPOMAarHUTOB IPUBOJOB: MPU OTKIIOUEHHH 65-120% HOMHHAIBHOTO;
pu BKIIoUeHUH BeIkodarteneil 80-110% HoMuHaANBHOTO (¢ HOMUHAJIBHBIM TOKOM BKJIFOUEHHS 10 50
KA) u 85-110% HoMMHaNBHOIO (C HOMHMHAJIBHBIM TOKOM BKIIOueHHs Oonee 50 xA). s
BBIKJIFOUATENeil ¢ NMHEBMONPUBOAAMH JHMana30H HM3MEHEHHs padodero NaBJICHUs JOJDKEH OBITh He
menee 90-110% nomuHabpHOTO. [IpH yKa3aHHBIX 3HAYEHHUSIX HWXKHHX MIPEAEIIOB pabovyero HanpspKeHHs
(maBneHus1) TPUBOAOB BBIKIIOUATENW (0€3 TOKa B MEPBUYHON IIeMM) JODKHBI O0ecTeyuBaTh
HOPMHpPYEMBIE 3aBOAAMHU-U3TOTOBUTEISMH 11 COOTBETCTBYIOIINX YCIIOBHH BPEMEHHBIE U CKOPOCTHBIE
XapaKTepUCTUKH.

11. VcnplTaHue BBIKJIIOYATENs MHOTOKPATHBIMU BKJIIOUEHHMSIMHU M OTKITIOYEHHUAMH. MHOTOKpaTHBIE
ONMpoOOBaHUS  MACISHBIX  BBIKIIOYATENIEHl  MPOM3BOJATCS IPU  HANPSHKCHHH HA  3aKHMax
anekTpomarHuToB: BrmodeHus 110, 100, 80 (85)% HOMHHANTBHOTO M MHUHHMAJIBHOM HaNpSKEHUH
cpabateiBanus; oTkmodeHus 120, 100, 65% HOMHUHATBPHOTO YW MHHUMAJIBHOM HAIMpPSDKEHUH
cpabaThIBaHUs.

KosmgecTBo oneparuil mpy MOHMKEHHOM U MOBBIIIEHHOM HANPSKEHUSAX JOJDKHO OBITH 3-5, a mpu
HOMHHAJILHOM Hamnpsbkenuu - 10.

Kpome Toro, BEIKIIIOYaTENN ClexyeT MOABEPTrHYTh 3-5-kpaTHOMY onpoboBaHuio B nukie B-O (6e3
BBIJICPIKKM BPEMEHH), a BBIKJIIOYATEIH, NpeHa3HaYeHHble s paboTel B pexxume AlIB, Takxke 2-3-
KpaTtHoMy onpoboBanuio B 1ukiax O-B u O-B-O. PaboTa BbIKiIIOYATENS B CIIOXKHBIX LUKIAX JIOJDKHA
MIPOBEPATHCS TP HOMHHAIBHOM M TMOHWXEHHOM 10 80% (85%) HOMHHANBHOTO HANPSOHKEHUS Ha
3aKUMax 3JEKTPOMarHUTOB IIPUBOJIOB.

12. WcupiTanue TpaHchOpMaTOPHOTO Macia BBIKIIFOYaTened. Y OaKOBBIX BBIKIIOUATEICH BCeX
KJIACCOB HANpPsDKEHHH M ManooO0beMHBIX BBIKIIouaTenel 110 kB u Bele HCHBITaHHE Macia
MIPOM3BOIUTCS JI0 M TIOCIIE 3aJIMBKH Macila B BEIKITIOYATEH.

YV Manoo0bheMHBIX BBIKIIFOUaTeNed 10 35 kKB Macio MCHBITRIBAETCS IO 3AIMBKH B yTOracUTEIbHBIE
Kamepsbl. VcipITaHne Maciia IpOU3BOAMTCS B COOTBETCTBUH ¢ 1.8.33.

13. McnpiTanne BCTPOEHHBIX TpaHc(opmaTopoB Toka. [Iponssoaurcs B cooTBeTcTBUH ¢ 1.8.17.



BO3AYIHBIE BBIK/TIOYATEJIN

1.8.19. BospymiHele BBIKIIOYATENM BCEX KIIACCOB HANpPSDKCHUS HCIBITHIBAIOTCS B 00BEME,
MPEeTyCMOTPEHHOM HACTOSIIIMM Taparpagom.

Ta6auna 1.8.16. Haumensiee 10MycTHMOe CONPOTHBJIEHHE ONOPHOI H30JISINU U U300 UM
NMOJABUKHBIX YaCTell BO3AYIIHBIX BBIKIIOYATEICH

HcnbiTyemblit 00bEKT Conporusnenune usonsuuu, MOM, npu
HOMMHAJIbHOM HANPSsKCHHHM BBIKIIOYATE s, KB
Jo 15 20-35 110 u BBIIIIE
OmnopHbIil N30JSTOP, BO3AYXOHPOBO U Tsra (Kakaoe 1000 5000 5000
B OTICIILHOCTH), U3TOTOBJICHHBIC U3 (apdopa
Tsira, U3roToBJICHHAs U3 OPraHNYECKUX MaTepuaioB - 3000 -

1. 3mepeHne COnpOTHBICHUS U3OJISAIMU:

a) ONOPHBIX H30JATOPOB, U30JIATOPOB TACUTENIBHBIX KaMep U OTAEIMTENIeH M M30JIMPYIOMIUX TAT
BBIKJIIOYATeNel BceX KIaccoB HampsukeHui. [IponsBoaurcs MmeraoMMeTpoM Ha HampspkeHue 2,5 kB umu
OT UCTOYHHUKA HAIPSHKECHUS BBIIPSIMIIEHHOTO TOKA.

B cmnygae HeoOXOAMMOCTH U3MEpEHHE CONPOTUBIECHHUS M30JSIIUU OINOPHBIX H30JISATOPOB,
H30JIATOPOB FACUTENBHBIX KaMep U OTJACNIUTENCH ClleAyeT POU3BOIUTH C YCTAHOBKOHW OXPaHHBIX KOJIEI]
Ha BHEILIHEN MOBEPXHOCTH.

ComnpoTHBIIEHHE H30JISIMHU JJOJDKHO OBITh HE HIKE 3HAYCHUM, MPUBEICHHBIX B Ta0. 1.8.16.

0) BTOpWYHBIX Lemneil, 0OMOTOK BJIEKTPOMAarHUTOB BKJIIOYEHHS U OTKIIOueHHs. [IpousBoauTcs B
cooTBeTcTBUH ¢ 1.8.34.

2. VMicipITaHue MOBBIIIEHHBIM HAIPSXKEHUEM NIPOMBIIUICHHOMN YacTOTHI:

a) wu3oIMU  BeIKIIOuarencit. OOs3aTenbHO Ui BhIKMrouarened mo 35 kB. Omopayro
1enbHO(GapOpOBYI0 M3OJIALMIO BBIKIIOYATENCH CJIEAYyeT HCIBITHIBATh IOBBIIICHHBIM HANpPsHKECHUEM
MPOMBIIUICHHONH 4YacTOThl B cooTBeTcTBHM ¢ Tabm. 1.8.17. TIpoAoikKuTenbHOCTh TNPHIIOKEHHS
HOPMHPOBAHHOI'O HUCTIBITATEIFHOTO HANIPSDKEHUS | MUH.

W3onsamus BBIKITIOUATENed, COCTOAINAs W3 MHOTOIJIEMEHTHBIX M30JIATOPOB, HCHBITHIBACTCA B
cootBercTBUU ¢ 1.8.32;

6) M30JAIMM BTOPUYHBIX IleMed M OOMOTOK 3JIEKTPOMAarHuWTOB ympamineHus. IIpousBoaurcs B
cooTBeTcTBUH ¢ 1.8.34.

3. M3mepeHue CONPOTUBIICHHUS TOCTOSHHOMY TOKY:

a) KOHTaKTOB BO3YIIHBIX BBIKJIIOYATENEH BCEX KIACCOB HANpsDKEHUs. V3MEpeHHIo MOIJIekKHT
COTIPOTHBIICHHE KOHTAKTOB KaXIOTO 3JIEMEHTa T'aCUTEIbHOM KaMephl, OTICIUTENS, HOXKAa U T. I. B
oraensHOCTH. Hawmbospmmme OMyCTHMBIE 3HAYEHHS CONPOTHBIICHHS KOHTAKTOB  BO3AYIIHBIX
BBIKJIFOYATeNel puBeIeHs! B Tadm. 1.8.17.

6) 0OMOTOK DJIEKTPOMArHUTOB BKIIOYEHHS M OTKJIIOUEHUS BBIKIIOYATENeH. Y CTaHABIUBAETCS IS
KaXJIOT0 THIIa BBIKIIOYaTeNel coraacHo Tabm. 1.8.18 mim naHHBIM 3aBOAa-N3rOTOBUTENS.

B) JeiMTeNell HampsKeHHS MW LIYHTHPYIOIIMX PE3HCTOpPOB BBIKMIouUarens. s HHUX HOPMBI
YCTaHABIUBAIOTCS IO TaHHBIM 3aBOJa-N3TOTOBUTEIIS.

Ta6auna 1.8.17. Han6oJib1iee 1onycTuMoe CONPOTUBIIEHUE MOCTOSIHHOMY
TOKY KOHTAKTOB BO3YIIHBIX BbIKJIIOYaTedeil HA HOMHHAJIbLHBIN TOK 2 KA

Tun HomunansHoe ConpoTHBIEHHE KOHTAKTOB, MKOM
BBIKITIOYATEIIs HarnpsbkeHue, KB | Bcero KoHTypa | racuTensHOH | 0XHOTO 21eMeHTa HOXa OJIHOTO 3IIEMEHTa
HOJIFOCa KaMepel racuTenbHOR | (oTmenmrers) OT/JCIHUTENS
KaMephbl
BBH-110-6 110 120 40 20 40 20
BBH-154-8 150 160 60 20 60 20
BBH-220-10 220 200 80 20 80 20
BB-500-2000/25 500 500* - 18 - 18
BBH-35-2 35 60 - - - -

* Jlns BBIKIIOYATeNed C BO3AYXOHAIOJHEHHBIM OTACNUTENEM MPOU3BOAATCS H3MEPEHHsS MNEePEeXOIHBIX
COIIPOTUBIICHUI KOHTAKTOB COEIMHEHUS:
IIMHBI, COSAUHSIONIEH racUTEIbHYI0 KaMepy ¢ OTAeIUTeNeM (He H0/DKHO mpeBbimaTth S0 MKkOMm);




IIMHEI, COCMHSIIONIEH JIBE TIOJIOBUHBI OTISIHUTENS (He JOIDKHO npeBbimaTth 80 MkOMm);
Hepexosia C ammapaTHOTO BBIBOJA OTAENUTENS Ha IIMHY, COSAWHSIONIYIO (hIaHIBI OTACNUTENCH (HE MOIDKHO
npeBbimath 10 MkOm).

Tabauna 1.8.18. ConpoTuBiieHHEe MOCTOSIHHOMY TOKY 00MOTOK
3JIeKTPOMATHUTOB BO3IYIIHBIX BBIKJIIOYaTe el

Tum BEIKITFOYaTEIS CoenuneHne Hanpsoxerne, B | ConporusiieHre 00MOTKH,
AJIEKTPOMArHUTOB Tpex a3 Om
BBH-110-6, BBH-154-8, |Pa3nenurensnoe nin 220 1-s oOmoTka: 10+1,5; 2-a
BBH-220-10, BB-330b, |mapamrensHOe obmoTtka: 45+2,0; 0be
BB-500, BBM-500M (3MEeKTPOMAarHHUTHI C o0MOTKH: 55+3,5
(hopcupoBKoif)
110 1-s1 oomoTka: 24+0,05; 2-a
obmoTtka: 11,3+0,55;00e
obomoTtku: 13,7+0,55

4. TlpoBepka XapaKTEpPHCTHK BBIKIIOUATENs. XAapaKTCPUCTHUKHM BBIKIIOYATENA, CHATHIE IIPH
HOMHHQJIBHOM, MHHHUMAJIbHOM M MaKCHMAJIFHOM paOO4MX MaBICHUSAX NMPH MPOCTHIX ONEPALMSIX U
CJIOKHBIX IIUKJIaX, JOJDKHBI COOTBETCTBOBATh IAaHHBIM 3aBO/Ia-M3TOTOBUTEIS.

5. IIpoBepka cpabaTeIBaHMs MPHUBOJIA BHIKIIOYATENS NIPH MTOHKEHHOM HanpspkeHun. HampsokeHne
cpabaThIBaHUS JJIEKTPOMAarHUTOB YIPABJICHUS NPH MAKCHMAJIbHOM JABJICHWH BO3ayxa B Oakax 2,00

2
MIla (21,0 krc/cM ) nomxkHO OBITH He OoJiee 65% HOMHHAIBLHOTO.
6. HcnblTanue BBIKITIOYATEIS MHOTOKPATHBIM BKJIIOYCHHUCM W OTKIIFOYCHUEM. Konuuectso
onepaunﬁ N CJIOKHBIX IUKIIOB, BBINMOJIHACMBIX KaXXIbIM BBIKJIIFOYATCIICM, YCTaHABJIMBACTCA COTJIACHO

Tabma. 1.8.19.

Tao6auna 1.8.19. KosnyecTBo onepanuii Npy HCNBITAHUAX BO3YIIHBIX
BBIKJ/II0YaTeJIeil MHOTOKPATHBIMH ONIPO0OBAHMAMM

HanmenoBanue onepanuii wim nukia| JlaBiaeHne onmpoOOBaHMS BBIKITIOYATEILS Komnmuecto
BBITIOTHAEMBIX
oTepaIyii ¥ UKJIOB

BxittoueHne 1 OTKIIIOYEHHE MuHNMaNbHOE JIaBlIeHHe CpabaThIBaHUS

MunnmMansHoe pabodee 1aBlieHIE

HomunansHOE

MakcumanbHoe pabouee
Hukn B-O MuHIMaNbEHOE CpadaThIBAHUSL

MunnmaneHOe paboyee *
MaxkcumanbsHOE pabouee *
Huka O-B (AIIB ycnemrHoe) Munumaneroe st AIIB
HomwunuansHoOe *

Huxa O-B-O (AIIB weycnemmaoe)  |MunumansHoe st ATIB
MakcumainbHoe pabouee
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* JIOJDKHBI CHEMATBCS OCIMJIIOTPAMMBI paOOTHI BBIKITIOYATENEH.

7. HcnoelTanme  KOHICHCATOPOB  NENUTENCH  HANPSHDKCHUS — BO3AYIIHBIX  BBIKIFOYATEICH.
IIpousBoautcs B coorBeTcTBUU C 1.8.27.
8. IIpoBepka xonIa SKOpS DJIIEKTPOMAarHUTa yHOpaBieHHs. XOJA SKOpsS OJIEKTPOMArHuTOB C

(hopcUpPOBKOI TOKEH OBITH PaBeH 8 -1 MM.
BBIKJIIOYATEJIN HATPY3KHU

1.8.20. IonHOCTBIO COOPAHHBIH M OTPETyJIMPOBAHHBIN BBHIKIIOYATENb HArPY3KH HCIBITHIBACTCS B
o0beme, IpelyCMOTPEHHOM HACTOSIIIMM Taparpadom;

1. V3mepeHue cONpOTHBIEHHUS W3OJSIIMM BTOPUYHBIX Lemneil M OOMOTOK 3JEKTPOMArHUTOB
ynpasnenus. [IpousBoaurcs B coorseTcTBuu ¢ 1.8.34.




2. WcripiTanne NOBBILIEHHBIM HAIPSHKEHHEM ITPOMBIIUICHHOW YaCTOTHI:

a) U30JISILIUK BBIKIIIOYATENs HAarpy3Kku. [IponsBoaurcst B coorBeTcTBUM ¢ Tabmn. 1.8.15.;

0) M30JSIMU BTOPUYHBIX Lened M OOMOTOK JJISKTPOMAarHWTOB yrpasieHus. I[IpouwsBomurcs B
cooTBercTBUH ¢ 1.8.34.

3. 3amMepenue CONpOTHBIICHUS TOCTOSTHHOMY TOKY:

a) KOHTaKTOB BbIKIIO4arTens. [Ipou3BoANTCS M3MEpPEHUE CONPOTHUBIICHHS TOKOBEAYLIEH CHCTEMBI
MOJIOCa M KaXKIOH mapbl pabo4YMX KOHTAKTOB. 3HAYEHHE COIPOTUBIICHMS JOJDKHO COOTBETCTBOBATh
JIAaHHBIM 33B0J1a-U3TOTOBHTEIIS;

0) OOMOTOK 3JIESKTPOMAarHUTOB YNpaBiCHUs. 3HAYCHUE CONMPOTUBIICHUS JOJDKHO COOTBETCTBOBAThH
JIAaHHBIM 32B0JIa-U3TOTOBHUTEIIS:

4. Tlpoepka jeiicTBHsS MeXaHM3Ma CBOOOJHOTO pacuerieHus. MexaHusm CcBOOOJHOTO
paclieruieHus PoBepsieTcs B paboTe B cooTBeTcTBUM ¢ 1.8.18, 1. 9.

5. TIlpoepka cpabaTbiBaHMSI TPUBOAA IpHU TOHM)KCHHOM HampsDkeHuH. [IpousBoaurcs B
cootBercTBuu ¢ 1.8.18, m. 10.

6. UcnblTaHue BBIKIIIOYATENss HArpy3kd MHOTOKpATHBIM —ompoOoBanueM. I[lpousBomurcs B
coorBercTBuu ¢ 1.8.18, m. 11.

7. UcnbrTanue npenoxpanureneil. [Ipoussoautcs B coorsercTBuH ¢ 1.8.30.

PASBEJIUHUTEJIA, OTAEJIUTEIN U KOPOTKO3AMBIKATEJIN

1.8.21. TlonHocThi0O cOOpaHHBIE M  OTPETyJIMPOBAHHBIC PAa3bEAUHUTEIM, OTHCIUTENH U
KOPOTKO3aMBIKaTEeJIM BCEX KJIACCOB HANPSDKEHUH MCHBITHIBAIOTCS B 00BEMeE, HpPEeIyCMOTPEHHOM
HACTOSIIUM naparpad)om.

1. I3mMepeHue COpOTHBIICHUS N30JISILIUH:

a) MOBOJIKOB M TST, BBIIOJHEHHBIX M3 OPraHUYECKHX MaTepHayioB. [IpoM3BOIUTCS MEraoMMETpOM
Ha HanpsbkeHue 2,5 kB. ConpoTuBiieHne U30JSUN JOJDKHO OBITh HE HIDKE 3HaYCHHH, IPUBEJICHHBIX B
1.8.18,m. 1, a.

6) MHOTORJIEMEHTHBIX H30JI1TOPOB. [IpousBoaurcs B cooTBeTcTBUH € 1.8.32.

B) BTOPUYHBIX IIeTIe 1 OOMOTOK 3JIEKTPOMAarHUTOB yrpasieHus. [Ipor3BoANTCS B COOTBETCTBHU C
1.8.34.

2. VcnipiTaHue NOBBIIICHHBIM HAaNPSHKEHHEM ITPOMBIIIUICHHON YacTOTHI:

a) M30JSIIMM pa3beAMHHUTENEH, OTAenuTesiell M KopoTko3ambikaTened. IlpomsBoautcs B
COOTBETCTBUH ¢ Tadi. 1.8.15;

0) M30JSIIIMU BTOPUYHBIX LieNied M OOMOTOK JJIESKTPOMAarHWTOB yrpasieHus. [IpousBomurcsi B
cooTBeTcTBUH ¢ 1.8.34.

3. 3aMepeHue CONPOTHBIICHUS IOCTOSIHHOMY TOKY;

a) KOHTakTHOW CHCTeMBl pa3beluHUTENed u otTaenuteneid HampsbkenneM 110 kB u Bblme.
H3amepeHHble 3HaY€HHs JOJDKHBI COOTBETCTBOBATH JAHHBIM 3aBOJIOB-U3TOTOBUTENICH HIIM IIPUBEACHHBIM

B Tabmn. 1.8.20.

Taoauna 1.8.20. Han6oabuiee nonmycTuMoe CONPOTUBJIEHUE TOCTOTHHOMY TOKY
KOHTAKTHOM CHCTeMbl pa3beJUHUTE/IeH U OTaeJuTeNel

Tun pazbeguHUTENS Homunansnoe Homunanehsiii Tox, A | Conpotusienue, MKOM
(oTnenuTens) HanpspkeHue, KB
POH3 400-500 2000 200
PJIH 110-220 600 220
OcTabHBIEC THITBI 110-500 600 175
1000 120
1500-2000 50

0) OOMOTOK OJIIEKTPOMAaTHHTOB YIPABICHUSA. 3HAYCHUS COMPOTHUBICHUS OOMOTOK JOJDKHBI
COOTBETCTBOBATh JAHHBIM 3aBOJIOB-M3rOTOBUTEIICH.

4. 3mepeHue BBHITSTMBAIOLIUX YCUIIMH MOJIBUXHBIX KOHTAKTOB U3 HEMOABMXHBIX. [IponsBogutcs y
pazpeauHuTened u oraenureneit 35 Ks, a B aJ1eKTpoyCTaHOBKAaX YHEPTOCUCTEM - HE3aBUCUMO OT KJilacca
HanpspkeHus. 3MepeHWe 3HAYCHUS BHITATHBAMONINX YCHIMA TIPH OOE3KHUPESHHOM COCTOSTHUHU
KOHTAKTHBIX TOBEPXHOCTEH JOJKHBI COOTBETCTBOBATH JAHHBIM 3aBOJA-MU3TOTOBHUTENS, a IPU HX
OTCYTCTBHH - JaHHBIM, IPUBEJICHHBIM B Ta0m. 1.8.21.



Ta6auna 1.8.21. HopMbl BHITSTrHBAIOIIUX YCHIHI MOJABHKHBIX KOHTAKT OB
M3 HEeMOABHKHBIX (VIS OJHOTO HOKA) AJIsl pa3beJUHNTeNell U OTaeuTeei

Tun anmapara | HoMunanbeHsli TOK, A | Ycunue, H (xrc)
Paszwenunurenn
PBK-10 3000; 4000; 5000 490-540 (50-55)
PBK-20 5000; 6000 490-540 (50-55)
7000 830-850 (85-87)
PB(3)-20 400 118-157 (12-16)
PB(3)-35 600 137-176 (14-18)
1000 176-225 (18-23)
PJIHA-110 600 157-176 (16-18)
1000 176-196 (18-20)
Otgenurenu
OJ-110M; O-150M |600 157-176 (16-18)
0J1-220M 1000 176-196 (18-20)

Taoauna 1.8.22. HanGonbuiee nomycTuMoe BpeMsi OTKJII0YEHHU S OTAeINTe el
U BKJIIOYeHHs] KOPOTKO3aMbIKaTe el

Tun anmapara | Bpewms oTkmouenns, He 6outee, ¢
Otnenurenu
O-35 0,5
0Ona-110 0,7-0,9
Ooa-110M 0,5
0O1-150 1,0
O-150M 0,7
0-220 1,0
O1-220M 0,7
KopoTko3aMbikarenn
K3-35 04
K3-110 04
K3-110M 0,35
K3-220, K3-150 0,5
K3-150M 0,4
K3-220M 0,4

Kpome ykazanubIX B Ta0um. 1.8.21 HOpM it pa3beqUHUTENCH HapyKHOM ycTaHOBKH 35-220 kB Ha
HOMUHAIBHBIE TOKH 630-2000 A 3aBOIOM-H3rOTOBUTENIEM YCTAaHOBJICHA 00IIas HOpMa BBITATUBAIOIIETO
yewus Ha napy gameneit 78,5-98 H (8-10 krc).

5. IIpoBepka pabothl. [IpoBepKky ammapaToB ¢ pyYHBIM YIIPABICHUEM CIIEAYET IPOU3BOIUTH ITyTEM
BbionHeHusa 10-15 omepanuil BKIOUYEeHUs U OTKIOYeHMA. [IpoBepka anmapaToB ¢ JUCTaHUMOHHBIM
yIIpaBIICHHEM IIPOU3BOMUTCA ITyTEM BBHIIONHEHHS 25 IUKIOB BKIIOUCHWS W OTKIIOYCHHS MPU
HOMUHAITFHOM HaIpsDKEHHUH YIIpaBIeHUS 5-10 MUKIOB BKIFOYECHUS W OTKIFOUYCHUS TIPH MOHMKEHHOM JI0
80% HOMHUHAJIBHOTO HAIPSDKCHHS Ha 3KMMAax JIEKTPOMATHHUTOB (RIICKTPOJABUTATEICH) BKIFOUCHUS H
OTKJIIOYEHHS.

6. OrmpenencHue BPEMEHHBIX XapaKTEpUCTHK. [IpoM3BOMUTCS y KOPOTKO3aMBIKATENCH IpH
BKITIOYCHUH W y OTACIHTENCH NMpH OTKIIOYeHHH. 3MepeHHbIe 3HaueHHs JOJKHBI COOTBETCTBOBATH
JTAaHHBIM 3aBOJIa-M3TOTOBUTEINS, a IPH UX OTCYTCTBHU - JaHHBIM, IPHBEICHHBIM B Ta0I. 1.8.22.

KOMILIEKTHBIE PACIIPEJIEJUATEJBHBIE YCTPOUCTBA BHYTPEHHEN U
HAPYKHOM YCTAHOBKH (KPY U KPYH)

1.8.22. KommmekTHbIe pachpeneinTeIbHble YCTPONCTBA MOCIE MOHTa)Xa Ha MECTE YCTaHOBKH
HCTIBITBIBAIOTCA B 00BEME, TPETyCMOTPEHHOM HACTOSIINM Haparpagom.

Hopmbl  ucnbitanuit  snemeHToB  KPY:  MacisHbIX — BBIKIIOYATENel,  HM3MEPUTEIBHBIX
TpaHC(HOPMATOPOB, BBIKIIOUATENIC HArpy3KH, BEHTHJIBHBIX pa3psIHUKOB, IPEIOXpAHUTEICH,
pa3beIUHNTENCH, CHIIOBBIX TPaHC(HOPMATOPOB M TPaHC(HOPMATOPHOTO Macia - NPUBEACHB B
COOTBETCTBYIOIINX Maparpagax HaCTOSIIECH TTIaBHI.



1. M3mepeHne CONpOTHBICHUS U3OIISALMU:

a) nepBUYHBIX Lenel. [Ipon3BoauTcss MeraoMMeTpoM Ha Hanpspkenue 2,5 kB.

ConpoTuBieHNE U30MIALUH NTOJHOCThIO COOpaHHBIX MepBHuHbIX Lened KPY ¢ ycraHoBneHHBIMU B
HHX y3JaMH U JeTalsIMH, KOTOPBIE MOTYT OKa3aTh BIIMSIHUE Ha PE3YJIbTAaThl UCIIBITAHUH, TOJDKHO OBITh
He meHee 1000 MOm.

IIpu HeynOBIETBOPUTENBHBIX pe3yIbTaTaX UCIBITAHUN HU3MEpEHHE CONPOTUBIECHHS MPOU3BOAUTCS
TMO3JIEMEHTHO, TIPH 3TOM COIPOTHUBIICHUE M30JSLUH KKIOTO 3JIEMEHTa JIO0JDKHO ObITh He Menee 1000
MOw;

6) BTopuuHbIX Lenei. [IpousBoautcss meraoMmMeTpoMm Ha HampspkeHue 0,5-1 xB. ComportuBnenue
U30JIAIUM KaXJOTO IMPUCOEIUHEHHs] BTOPUYHBIX LENeH CO BCEMM HPUCOEAVHEHHBIMM armmapaTaMu
(pene, npubopaMu, BTOPUYHBIME OOMOTKaMH TpaHC(HOPMATOPOB TOKA M HANPSDKEHHS H T. I1.) TOJDKHO
6bITh He MeHee 1 MOM.

2. VcniplTaHne MOBBIIIEHHBIM HAMIPSKEHUEM NIPOMBIIIUIEHHOHN YacTOTHI:

a) m3osAanuu nepBuuHbIX Lened sueek KPY u KPYH. HcnbitarensHoe HanpspkeHHE HOTHOCTBIO
cmoHTHpoBaHHBIX siueek KPY u KPYH npu BkaueHHBIX B pabouee MOJOKEHUE TENEKKAX U 3aKPBITBIX
JBepsiX yka3aHo B Tabi. 1.8.23.

Taoauna 1.8.23. UcnbiTaTe/bHOE HANPSIKeHUE MTPOMbIILIEHHOI
yacToThl m30auun sueek KPY u KPYH

Krnacc HcneiTarenbHoe HanpsbkeHue, KB, sueiiku ¢ u3ossueit
HanpshKeHus, KB KepaMHIeCKOi W3 TBEPIBIX OPTaHUUECKUX MATCPHAIOB
3 24 21,6
6 32 28,8
10 42 37,8
15 55 49,5
20 65 58,5
35 95 85,5

Ta6auna 1.8.24. Han6oJib1iee 1onycTuMoe CONPOTUBJIEHUE IOCTOSIHHOMY
ToKy KoHTakTOB KPY u KPYH

V3mepsieMblii 00BEKT Comnpotusnenue, OMm
CoenuHeHus: COOPHBIX MIKH (BEIOOPOUYHO) He pmomxHO mpeBmimate Gomee dem B 1,2 pasa
CONIPOTHBIICHUE YYacTKa IIMH TOH Xe IIHHBI 0e3
COCIIMHEHHS

PazpemHBIe coenuHEHHs TepBHYHOM 1enu|Omnpeznensercs 3aBOACKUMM HHCTPYKIMAMH. s
(BeIOOpOUHO, ecnu mo3BoysieT KOHCTPYKIMA|KPY, y KOTOpBIX HHCTPYKIHMH HE HOPMHPYIOT
KPY) COIIPOTHBIICHHUE, UX CONPOTUBIEHHUE JTOJDKHO OBITH HE
6onee, MkOM:
1t kKouTakToB: 400 A-75

" 600 A-60

" 900 A-50

" 1200 A-40
PazpeuHsAIOMNE KOHTAKTHI BTOPUYHON critoBoi |CONPOTHBIEHHE KOHTAKTOB JIOJDKHO OBITH HE Ooiee
nenu (BBIOOPOYHO, TOJIBKO st KOHTakToB[4000 MkOm
CKOJIB34IIIETO THIIA)

ITpomomxUTeNEHOCTS MPHIOKEHUS HOPMHPOBAHHOTO HCHBITATEIFHOTO HAMPSDKEHMS IS SUeeK ¢
KepaMU4eCcKON M30Jsiuerd | MUH; IS sT9eeK ¢ M30JSIIHUeN U3 TBEPJbIX OPTaHWYECKUX MATEepPHATIOB S5
MUH;

0) m3onsmuuM BTOpPWYHBIX Ienei. [IpomsBomutcs HampsibkerneM 1 kB. IIpomomxurensHOCTH
MIPIIOKEHUST HOPMHUPOBAHHOTO UCIIBITATEILHOTO HANPsDKEHUS | MUH.

3. N3mepeHune COMPOTHBICHHUS IOCTOSHHOMY TOKYy. COIpPOTHBICHHE Pa3bEMHBIX W OOJITOBBIX
COEIMHEHHH MOCTOSIHHOMY TOKY JIOJDKHO OBITh He 0oJiee 3HAaUCHUH, MPUBEJCHHBIX B Tabm. 1.8.24.

4. MexaHn4eckne WCHBITaHUSA. [IpOM3BOASTCS B COOTBETCTBUM C MHCTPYKIMSAMH 3aBOJA-
n3rotoBuTels. K MEXaHWIECKUM HCIIBITAHUSM OTHOCSITCSI:




a) BKAaThIBAHHUC U BbIKATbIBAHUC BBIJBH)XHBIX 3JICMCHTOB C HpOBepKOﬁ B3aMMHOI'O BXOXICHMUA
Pa3bCANHAIOMINX KOHTAKTOB, @ TAK¥XC pa6OTI)I IOTOPOK, 6J'IOKI/IpOBOK, (1)I/IKcaTOp0B HUT. I,

6) N3MEPCHUEC KOHTAKTOB HaXKaTUA PA3bCMHBIX KOHTAKTOB HepBH‘IHOﬁ 1IN,

B) IMMpOBEpPKa pa6OTI)I 1 COCTOSAHMS KOHTAKTOB 3a3C€MJISIIOLICTO PA3BCAUHUTCIIA.

KOMIIVIEKTHBIE DKPAHUPOBAHHBIE TOKOIIPOBO/JBI C BO3AYHIHBIM
OXVIA’ZKAEHUEM U IIMHOITPOBO/AbI

1.8.23. O6veM U HOpPMBI HUCHBITAaHUA O00OpPYIOBaHUS, MPUCOCIMHEHHOTO K TOKONPOBOAY U
MIMHOTIPOBOLY (TE€HEpaTop, CHIOBBIE M HM3MEPHTENbHBIE TpaHC(HOPMATOPHI M T. I.) TPHBEACHBI B
COOTBETCTBYIOIINX Maparpadax HaCTOSIIEH TIIaBBI.

[TomHOCTBIO CMOHTHPOBAHHBIE TOKONPOBOJBI HCIBITBIBAIOTCA B 00BEME, HPEIyCMOTPECHHOM
HACTOSIINM Taparpadom.

1. MHcnplTaHue MOBBILIEHHBIM HANpPs)KEHUEM IMPOMBIIUIEHHOW 4acToThl. McmelTarenbHoe
HalpsOKCHHE W30JSIIMM  TOKONMPOBOJA IIPU OTCOCIMHEHHBIX OOMOTKax TIEHEpaTopa, CHJIOBBIX
TpaHC(HOPMATOPOB U TPAHCPOPMATOPOB HATIPSHKEHHUS YCTAaHABIUBACTCS COTTIacHO Tabm. 1.8.25.

Tabauna 1.8.25. UcnbiTaTe/ibHOE HANPSIZKEHUE NPOMBILILIEHHOM
YacTOThI A/ H30/IAIUH TOKONPOBOAA

Knace HcneiTarensHoe HanpsbkeHue, kB, TokonpoBoa ¢ u3oysinuein
Hanpsbkenus, KB | dbapdoporoit CMEIIaHHOH (KepaMU4eCKON U U3 TBEPBIX OPraHUIECKUX
MaTepHajoB)
6 32 28,8
10 42 37,8
15 55 49,5
20 65 58,5

JTMTETbHOCTh MPUJIOKECHUS HOPMHUPOBAHHOTO HCIIBITATEIBHOTO HAMPSDKECHHST K TOKOMPOBOIY C
grcto (GappopoBoit m3ossinueit 1 MuH. Eciu U30I1Hst TOKOTIPOBOIA COJCPKHT IIEMEHTBI U3 TBEPIBIX
OpPraHUYECKUX MATEPHAJIOB, MPOIODKUTCIBHOCTD MPUIOKEHHUSI UCIIBITATEIEHOTO HATPSHKEHHUS 5 MUH.

2. IIpoBepka KayecTBa BBHIMOJIHEHHs OONTOBBIX U CBAPHBIX cOeIUMHECHHUI. BbIOOpOUHO mpoBepseTcs
3aTsDKKa OOJTOBBIX COCTUHEHUI TOKOIPOBO/IA.

Eciu MOHTa)X TOKOMPOBOJA OCYIIECTBISICS B OTCYTCTBHE 3aKa3uWKa, MPOU3BOIUTCS BHIOOPOUHAS
pazbopka 1-2 OONTOBBIX COEIMHEHH TOKOMPOBOJA C IIENbI0 MPOBEPKH KadecTBa BBIMOJTHEHUS
KOHTaKTHBIX COEIMHEHUH.

CBapHbIC COCIUHEHHS IOJBEPralOTCsS OCMOTPY B COOTBETCTBHHM C HMHCTPYKIHMEH MO CBapke
ATIOMUHKS WM TP HAIHYAKN COOTBETCTBYIOIICH YCTAHOBKHM - KOHTPOJIO METOAOM DPEHTIEHO- HITH
ramMMazie(peKTOCKOITUK WK IPYTUM PEKOMEHI0BAHHBIM 3aBOIOM-H3TOTOBUTEIEM CIIOCOOOM.

3. IIpoBepka COCTOSIHHS H3OJIIHOHHBIX MPOKIAIAOK. [IPOM3BOAUTCS Y TOKOMPOBOAOB, KOXKYXHU
KOTOPBIX H30JHPOBAHBI OT OMOPHBIX METAIOKOHCTPYKIMA. I[IpoBepka ILENOCTH H3OJSIIMOHHBIX
MPOKIA0K OCYIIECTBISICTCS IMMyTEM CPAaBHUTEIBHBIX HM3MEPCHHN MAJCHUS HANPSIKCHUS Ha
M30/IIHOHHBIX ~ MPOKJIagKaXx  CeKuud  Ga3pl WIM  H3MEPEHHs  TOKa, MPOXOISIEro B
METAJUTOKOHCTPYKIUSIX MEKIY CTAHMHAMHE CEKITHIA.

4. OcMOTp W TIPOBEpPKa YCTPOWCTBA HCKYCCTBEHHOI'O OXJIXKICHHS TOKOMpoBoja. [IpousBomutcs
COMIACHO MHCTPYKIIMU 3aBO/Ia-U3TOTOBHUTEIIS.

CBOPHBIE 1 COEANMHUTEJIBHBIE HHINHBI

1.8.24. IlluHBl WCHBITHIBAIOTCA B 00BEME, MPEIYCMOTPEHHOM HACTOSIIUM maparpadoMm: Ha
Harnpsbkenue 10 1 kB - mo n. 1,3-5; Ha HanpspkeHue Bbie 1 kB - mo . 2-6.

1. V3mepenune cONpOTUBIICHUS M30JSILMK. [IpOM3BOJUTCSI MEraOMMeTpOM Ha HampsbkeHue 1 kB.
ConpoTuBICHNE U30JIALUHN TOJDKHO ObITh He MeHee 0,5 MOw.

2. VcnipiTaHue 30N TTOBBIILIEHHBIM HATPSDKEHUEM MPOMBIILICHHON YaCTOTHI:

a) OMOPHBIX OJHOAJIEMEHTHBIX H30JIATOPOB. KepaMuueckue 0THOAIEMEHTHbBIE OMOPHBIE U30JISITOPHI
BHYTPEHHEH M Hapy)KHOW YCTAHOBOK MCIIBITHIBAIOTCSA B COOTBETCTBHH C 1.8.32;

0) ONMOPHBIX MHOTO3JIEMEHTHBIX U TOJABECHBIX H30JATOPOB. ILIThIpEBbIE M MOABECHBIC H3OJSITOPHI
HCIBITBIBAIOTCS coryacHo 1.8.32, 1. 2,0.




3. IlpoBepka KauecTBa BBINOJHEHUS OOJTOBBIX KOHTAKTHBIX coeluHeHMH muH. [IpomsBoanTcs
BBIOOpOYHAs TPOBEpKa KayecTBa 3aTSDKKM KOHTAaKTOB M BCKpbITHE 2-3% coenuHeHuil. M3mepeHue
MEPEXOHOTO CONMPOTHUBIICHHSI KOHTAKTHBIX COSIMHEHHUH ClIe/TyeT IPOU3BOUTH BBIOOPOYHO Y COOPHBIX
u coequuuTesbHbIX mMH Ha 1000 A m Oonee Ha 2-3% coenunenuil. [lageHne HanpspkeHHs WIN
compoTuBieHne Ha ydactke mmHbl (0,7-0,8 M) B MecTe KOHTaKTHOIO COEAMHEHMS HE JAOJDKHO
NpEBBIIATh MaJCHUS HANPSDKEHUS WM CONPOTHUBICHUS ydacTKa LIMH TOW K€ JUIMHBI U TOTO e
cedeHus 6osee ueM B 1,2 pasa.

4. TIlpoBepka KauecTBa BBINOJHEHUS OINPECCOBAHHBIX KOHTAKTHBIX COCAMHECHUH  IIWH.
OnpeccoBaHHbIE KOHTAKTHBIE COEANHEHHS OPaKyrOTCsl, €CITH:

a) MX TeOMETPHYECKHE pasMepbl (JUIMHA W JUaMeTp OIPECCOBAHHOM YacTH) HE COOTBETCTBYIOT
TpeOOBaHUSIM HHCTPYKIMHU 110 MOHTAXY COCAMHHUTEIBHBIX 3aKMMOB JaHHOTO THIIA;

0) Ha MOBEPXHOCTH COEJTMHUTEIS WM 3)KMMa UMEIOTCS TPEIIUHEBL, CIIE/Ibl 3HAYNTEILHOH KOPPO3UH
U MEXaHWYECKUX MOBPEXKICHUN;

B) KPUBU3HA OIPECCOBAHHOI'O COSAMHUTENS MpeBbIaeT 3% ero JUIMHBL

T') CTaJIbHOM CEePIeYHUK ONIPECCOBAHHOTO COEMHUTENS PACIIOIOKEH HECUMMETPUYHO.

Crenyer npou3BeCTH BEIOOPOYHOE U3MEPEHHUE MIEPEXOJHOTO COIPOTUBIICHUS 3-5% OMPeccOBaHHBIX
KOHTaKTHBIX COEUHEHUH.

Ilanenne HampspKEHHs WIHM CONPOTHBJICHHME HA YYacTKe COEJMHEHHs He JOJDKHO IIPEBBIIIATH
MaJIeHHsI HaMpsDKEHUS WM CONIPOTHUBIICHUS Ha yJacTKe IMPOBOA TOM ke AIMHEI Oonee ueM B 1,2 pasa.

5. KoHTponbs cBapHBIX KOHTAKTHBIX coequHEHHH. CBapHble KOHTAKTHBIC COEIHHEHHs OpakyroTcs,
€CITM HETIOCPEICTBEHHO T10CIIE BHITIOJIHEHHUS CBapPKH OyIyT 0OHaPY>KEHBI:

a) IepexXor NMpoBOJa HApY)KHOI'O HAaBMBA WM HapylIeHHWE CBapKH INPH Nepernde COeqUHEHHBIX
MIPOBO/IOB;

6) ycanouHasi pakOBHHA B MECTE CBapKH IIyOHHOH Ooiee % JraMeTpa IPOBOJIa.
6. UcnpiTanue npoxoAHbIX n30TopoB. IIponsBoaurcs B coorBercTBuu ¢ 1.8.31.

CYXHUE TOKOOT'PAHMYUBAIOIIHUE PEAKTOPBI

1.8.25. Cyxme TOKOOTPaHWYMBAIONINE pPEAaKTOPHl JOJDKHBI OBITh HCHBITAHEI B 00BEME,
MPeTyCMOTPEHHOM HACTOSIIMM Taparpagom.

1. W3mepeHme CONPOTHBIEHHWA MW3OJSAIUM OOMOTOK OTHOCHTENBFHO OONTOB  KpETUICHUS.
[IponsBoanTcs MeraoMMeTpoM Ha HampspkeHue 1-2,5 kB. CompoTuBieHre N3OSN TOJDKHO OBITH HE
menee 0,5 MOwm.

2. Hcnbiranue ¢aphopoBoii OMOPHON HM3OIAMU PEAKTOPOB IIOBBILICHHBIM HAIPSHKEHHEM
MPOMBIIICHHON 4acTOThI. VcHbITaTenbHOE HANpsDKEHUE OTOPHOI M30JSIIUH MOJTHOCTHIO COOPAaHHOTO
peakTopa ycTaHaBIMBaeTCsI cortacHO Taou. 1.8.26.

Ta6auna 1.8.26. UcnbiTaTe/ibHOE HANIPSIZKEHHE NPOMBILLIEHHOH YacTOThI hapdopoBoii
ONOPHOM HU30JILHH CYXHX TOKOOTPAHUYHBAKIINX PEaKTOPOB 1 MpeJI0XpPaHUTeJIei

Knacc Hanpspkenus peakropa, KB 3 6 10 15 20 35

HcnpiTarensHoe HanpsbkeHue, KB 24 32 42 55 65 95

ITpomomxuTeNbHOCT MPHIOKEHNUS HOPMUPOBAHHOTO MCIIBITATEIHHOTO HAIIPSKEHUS | MUH.
HcnplTaHue ONOPHOM M30JSLMM CyXUX PEAKTOPOB IOBBIIIEHHBIM HANPSYKEHUEM ITPOMBIIICHHON
4acTOTbI MOKET IIPOU3BOAUTHCA COBMECTHO C MU30JIITOPAMU OLIMHOBKHU STYEHKU.

CTATNYECKHE ITPEOBPA3OBATEJIN
JIJISI TPOMBINJIEHHBIX HEJIEA

1.8.26.  KoMruleKTHBIE ~ CTaTMUeCKHE  IIpeoOpa3oBaTelM  WCHBITHIBAIOTCI B 00BeEMe,
NPEeyCMOTPEHHOM HACTOSIIMM Taparpadom: MOHHbIE HepeBepcuBHbIE - 1o 1. 1-8, 10, 11; moHHBIE
peBepcuBHbIE - 110 11. 1-11; MOIYyNpOBOHUKOBBIE yIpaBiseMble HepeBepcHBHBIE - No 1. 1-4, 6-8, 10,
11; THOMyIpPOBOAHUKOBBIE YIpaBiIsieMble peBepcHMBHbIE - 10 1. 1-4, 6-11; moOIynpoBOAHMKOBBIE
HeympasisieMsie - o 1. 1-4, 7, 10, 11.

Hacrosmmii maparpad He pacmpocTpaHsieTcss Ha THPHCTOPHBIE BO30YAMTENN CHHXPOHHBIX
TeHEPaTOPOB U KOMIIEHCATOPOB.



1. I/I3M€peHI/I€ COMPOTUBJICHUA H30JIAIAU DJICMCHTOB U ueneﬁ npeo6pa3OBaTenﬂ. CneayeT
MMpOU3BOAUTL B COOTBETCTBUU C HHCprKHHCﬁ 3aBOAa-U3roTOBUTCIIA.

2. UcnpiTanue MoBBIIIEHHBIM Halps>KEHUEM HpOMLIHIHeHHOﬁ YaCTOThI:

a) H30JIA11A y3JI0B U Lerel HOHHOTO npeo6pa3OBaTen${ u HpeOGpa?)OBaTeJ'II)HOFO Tpchq)opMaTopa
JOJDKHA BBLACPKATH B TCYCHHUC 1 MHH HCHBITAaTCILHOE HalpsKECHUC l'IpOMI;IIHJ'IeHHOﬁ YaCTOTHI.

3HaueHHMs UCIIBITATEIIFHOTO HANPSDKEHUS IpUBeeHbI B Tabu. 1.8.27, rue

xXo4a npeo6pa3OBaTeanoro arperara.

U

d - HaIpsDKEHUE XO0JIOCTOIO

Taoauna 1.8.27. HcnbITaTe/bHOE HANPSIAKEHUE MPOMBIIIICHHOH 4acTOTHI
AJ1s 3JIEMEeHTOB M Iieneii cTaTHYecKHX mpeodpa3zoBaTeneii

HcnpiTyemble y3Ibl 1
menu npeoOpa3oBaTens

V311, 1O OTHOIICHUIO K
KOTOPBIM HCITBITHIBAIOT
H30JIALIHI0

HcneiTatenbHoe Hanpsbkenue, B, 1 cxem

HYJIEBBIX

MOCTOBBIX

Lenmn, CBSI3aHHBIE  C
aHoJaMu

Katonpr U KopIryca
BCHTHIICH H ICITH,
CBSI3aHHBIC C KAaTOJaMH,
PacIIoNIOKCHHBIMHA B
mKadax

Pamer

Bropuunsie

00MOTKH
BCIIOMOT'aTEIbHBIX
TpaHCc(HOPMATOPOB u

e, CBA3aHHbIC C HUMHU

BentunsHbIe OOMOTKH U
WX BBIBOJIBI
YpaBHUTETIHHEIC
peakTopbl  (OOMOTKH U
BEIBOABI) W BTOPHYHEIC
00MOTKH yTpOouTEINeH
YaCcTOTHI
BerBu
peakTopa
AHOJHEIC JIEITUTEIH
(0OMOTKH ¥ BBIBOJIBI)

YPaBHHUTECIIBHOTO

IIpeobpazoBatenn

3a3eMIIEHHBIE IETAITH

To xe

[lepBuunbie

OOMOTKM ~ BCIIOMOTAaTEIbHBIX
TpaHcopMaTopoB ¥ ey,

CBA3aHHBIC C HHMH, a TaKXKC
3a3C€MJICHHBIC J1€TAJIN

2,250, + 3750

1,025U , + 3750

15U, +750 1,025U , + 3750
- 15U, +750
15U, +750 1,025U , + 3750
(10 He Meree 2250 B)

[Tpeobpa3zoBaTenbHbIe TpaHCHOPMATOPHI

Kopmyc u npyrue oOMoTkH

Kopnyc

OmnH 1O  OTHOMIIGHHWIO K
Apyromy
Kopnyc

JeTanu

nim 3a3C€MJICHHBIC

2,25U , + 3750

2,25U , + 3750

1,025U, + 750

2,250, + 3750

1,025U, + 3750

1,025U , + 3750

HcnprTaTensHele

HalpsSKECHU

MEXIy KaToJOM

npeoOpa3oBaTeNsIM C U30JIMPOBAHHBIM KaTOIOM.
[ BetpedHo-TIapaiienbHBIX CXeM MpeoOpasoBaTenel Uil JIEeKTPONpHUBOaa U npeodpaszoBaTenei
C TIOCIIEZIOBATENBEHBIM COSIMHEHHEM BEHTHIIEH B KaXJ0H (paze KaToJpl M KOpITyca BEHTHJICH, a Takxke

LCHH, CBA3AHHBIC C KATOAaMHU, JOJKHBI UCTIBITBIBATHCS HAIPS)KECHUEM 2,25

U KOpIIyCOM

BCHTHUJISI  OTHOCATCA K

Uy +3500;

0) m30JsIIMs Y3JI0B M LENel MOIyNpOBOAHMKOBOTO MpeoOpa3zoBaTelsl (CHIIOBBIE LENH - KOPIYC M
CHJIOBBIE IIENHM - IIEMM COOCTBEHHBIX HYXJ) IOJDKHA BBIIEPXKATh B TEUEHHWE | MUH HCIBITATEIbHOE
HaInpsKeHUE MPOMBIIIIEHHOW 4acTOThl, paBHOE 1,8 kB unM yka3aHHOe 3aBOIOM-U3TOTOBHUTENIEM.

CuIloBbIE LIENH NEPEMEHHOTO M BBIIPSIMIICHHOTO HANpsDKEHUsI Ha BPEMs UCTIBITAHUS JIOJDKHBI OBITH

QJICKTPUICCKH COCTUHCHBI

MEXIy COOOM.

3. TIpoBepka Bcex BHMIOB 3amUT HpeoOpasoBarens. [Ipenensl cpabaTbiBaHMS 3aINT JOJDKHBI
COOTBETCTBOBATh PACUETHBIM ITPOEKTHBIM JTaHHBIM.

4. HcnwiTanue
cootBeTcTBHH ¢ 1.8.16.

peoOpa3oBaTeIbHOTO  TpaHCcpOpMaTopa ¥ PEaKTOPOB.

IIpousBoautcs B

5. HpOBCpKa 3a)KATaHKs. 3a)KUTaHHe JAOJKHO HNPOUCXOAUTH YCTKO, 0e3 I[J'II/ITCJ'II:HOﬁ myJbCcallin

CUCTCMBI 3aKUTI'aHUA.




6. IIpoBepka dasupoBku. daza UMIYIBECOB YIPABICHHUS JOKHA COOTBETCTBOBATH (ha3e aHOIHOIO
HaANpsDKEHUS B IMANa3oHe PerynpoBaHuUs.

7. TlpoBepka cucTeMbl oXJaxkaeHHs. PazHOCTh TemmepaTyp BOABI Ha BXOJE M BBIXOJIE CHUCTEMBbI
OXJIKJEHUSI PTYTHOTO IIpeo0pa3oBatessi 10JKHA COOTBETCTBOBAThH TaHHBIM 3aBOJIa-H3TOTOBHUTEIIS.

CKOpPOCTh OXJIaXAAIOIIECTO BO3AyXa MOIYNPOBOJIHUKOBOTO MpeoOpa3oBaTess ¢ MPUHYIAUTCIEHBIM
BO3JIYLITHBIM OXJIaXKICHUEM JOJKHA COOTBETCTBOBAThH JAHHBIM 3aBO/Ia-U3TOTOBUTEIIS.

8. [IpoBepka AnanazoHa peryjIupoBaHMs BHIMIPSIMIEHHOTO HampsbkeHus. Jnama3zoH perynupoBaHus
JIOJDKEH COOTBETCTBOBAaTh JAHHBIM 3aBOJA-U3TOTOBUTENS, W3MEHEHUE 3HAUYECHHS BBIIPAMICHHOTO
HANPSDKEHUS TOJHKHO MPOUCXOIUTH T1aBHO. CHSTHE PEeryIMpPOBOYHON XapaKTEPUCTUKU MPOU3BOIUTCS
npu pabote mpeoOpa3oBatens Ha Harpy3ky He MeHee 0,1 HOMHHANBEHOW. XapaKTCPUCTUKU HArpy3KH,
MPUMEHSIEMOMN MPU UCTIBITAHUSX, JOJDKHBI COOTBETCTBOBATh XapaKTEPUCTUKAM HArpy3KH, AJs KOTOPOit
HpeTyCMOTPEH peodpa3oBaTes.

9. HM3MepeHne CTaTUYECKOTO YPAaBHHUTEIBHOTO TOKa. M3MepeHHe ciemyeT Mpou3BOJIUTH BO BCEM
JIMana3oHe pPeryJupoBaHUs. YPaBHUTEIbHBIH TOK HE JODKEH MPEBOCXOJIUTH MPEAYCMOTPEHHOTO
MIPOEKTOM.

10. TIpoBepka pabOTHI peoOpa30BaTells MO HATPY3KOU (ISl peryaIupyeMBbIX peodpa3oBartelieii BO
BCEM JMana3oHe peryaupoBanus). [lpu 5ToM npou3BOAUTCS TPOBEPKA PABHOMEPHOCTH PaCIpeIeICHuUs
TOKOB MO (hazaM U BEHTWIIM. HepaBHOMEPHOCTh HE MOJDKHA MPUBOJIUTH K MEPErpy3KaM KakoW-Tu0o
(ha3bl WK BEHTWISA IpeoOpa3oBaTes.

11. TIpoBepka mapasienbHONH pabOThl mpeoOpasoBareneil. JIODKHO HMETh MECTO YCTOHUHBOE
pacnpesieneHre  Harpy3KM B COOTBETCTBMM C [apaMeTpamMH MapajulelbHO  padOTaloluX
BBITNIPAMUTEIILHBIX arperaToB.

BYMAHO-MACJISIHBIE KOHAEHCATOPBI

1.8.27. bymaxkHO-MacnsiHbIE KOHJCHCATOPHI  CBSI3U, OTOOpa  MOIIHOCTH, JI€IUTEIbHBIE
KOHJICHCATOPBl, KOHJEHCATOPBl IPOAOJBHOW KOMIIGHCAIlUM M KOHICHCATOPHI JJIs TOBBIIICHUS
K03(h(ULMEeHTa MOIIHOCTH HCIBITHIBAIOTCS B 00BbEME, MPEIyCMOTPEHHOM HACTOSIIMM maparpadom;
KOHJICHCATOPBI JUIS MOBBILICHH KO3((UIMEHTa MOIIHOCTH HanpsbkeHneM Hike 1 kB - mo m. 1,4, 5;
KOHJICHCATOPBI JUIS MOBBILICHHS K03((ULMEHTa MOIITHOCTH HanpsbkeHneM 1 kB u Bpimie - mo . 1, 2, 4,
5; KOH/IEHCATOPHI CBA3U, 0TOOpPA MOIIHOCTH U ACTIUTENbHBIE KOHICHCATOPHI - 1o 1. 1-4.

Tao6auna 1.8.28. HanGob1ee 1omycTuMoe OTKJIOHEHHEe eMKOCTH KOHIEHCATOPOB

HavMeHOBaHWE WITH THIT KOHAEHCATOPA JlonycTuMoe OTKJIOHEHHE, %o
KoHzeHcaTops! UTs MOBBIIIEHNS KO3()(UIIMEHTA MOIITHOCTH
HaInpsHKEHUEM:
10 1050 B +10
Beie 1050 B +10-5

Konnencatops! TUIIOB:

+10 -
CMP-66/‘/§,CMP-110/‘/§ 0
+
CMP-166/ ‘/g, CMP-133/ V3 , OMP-15 >
AMP-80, IMPY-80, JIMPY-60, JIMPY-55, JIMPY-110 £10

Taoauna 1.8.29. UcnbiTaTe/bHOE HANPSIKeHUE MPOMBILIJIEHHOH YaCTOThI
KOH/IEHCATOPOB /151 IOBbIIIeHNsI KO PHIHEHTAa MOLTHOCTH

UcnpiTyemas n307s1us HcnprTarensHoe HanpsbkeHue, KB, I71st KOHIEHCATOPOB ¢ paboInM
HanpsbkeHueM, kB
0,22 0,38 0,50 0,66 3,15 6,30 10,50
Mesxy oOKITagKamMu 0,42 0,72 0,95 1,25 5,9 11,8 20
OTHOCHUTENBHO KOpITyca 2,1 2,1 2,1 51 51 15,3 21,3




Taoauna 1.8.30. UcnbiTaTe/ibHOE HATIPSIKEHHE MPOMBILIIJIEHHOH YaCTOTHI
JJI51 KOHJEHCATOPOB CBSA3H, 0TOOPAa MOIIHOCTH M JeJUTEJbHbIX KOHAEHCATOPOB

Tun KOH)IeﬂcaTopa I/IanITaTeanoe HaHpﬂ)KeHI/Ie B3JICMCHTOB KOH[[eHcaTOpa,
kB
CMP-66/ V3 %0
1
CMP-110/ NE 93,5
2
CMP-166/ V3 3.8
OMP-15 49,5
JIMP-80, IMPV-80, IMPY-60, IMPY-55 144
JIMPY-110 252

1. I/ISMepeHI/Ie COIIPOTUBJICHUSA HU30JIALUU. HpOI/I3BO[[I/ITCH METraOMMETPOM Ha HAIPAKCHUC 2,5 KkB.
COHpOTI/IBHeHI/Ie H30JIAIUU MCEXKAY BbIBOJAAMHU U OTHOCUTECJIBHO KOPIyCa KOHACHCATOPAa WU OTHOIICHUC

Reo / Ris
HE HOPMUPYIOTCSL.
2. N3mepenne emxoctH. IIpoussoaurcs mpu temmepatype 15-35°C. M3mepeHHast eMKOCTh JOKHA
COOTBETCTBOBATh MACIOPTHBIM JaHHBIM C YYETOM IMOTPEITHOCTH MU3MEPEHUs M NMPUBEICHHBIX B TaOII.
1.8.28 momyckos.

Tab6auna 1.8.31. HcnbiTaTebHOE HANPSIZKEHME I KOHAEHCATOPOB
NPOAO0JIbHOI KOMIIEHCALUM

Tun WcneiTaTenbHoe HanpshkeHue, KB
KOHJIEHCAaTopa TIPOMBITIIJICHHOH YaCTOTHI MTOCTOSTHHOTO TOKa MEXIY OOKIIaAKaMu
OTHOCHTEIIFHO KOpIyca KOHJIeHCcaTopa
KIIM-0,6-50-1 16,2 4,2
KIIM-0,6-25-1 16,2 4,2
KMII-1-50-1 16,2 7,0
KMII-1-50-1-1 - 7,0

3. U3mepenne TaHTeHca yria JU3IEKTPUUECKUX MOoTeph. [Ipou3BOAMTCS Il KOHAEHCATOPOB CBSI3H,
KOHJICHCATOPOB O0TOOpa MOIHOCTH M JIJIUTENBHBIX KOHICHCATOPOB. V3MepeHHbIe 3HaUeHHs TaHTeHCa
yria AU3JIeKTPUUYECKUX MOTEPh JJIs1 KOHAEHCATOPOB BCEX TUIOB Npu Temneparype 15-35°C He 1oyKHbI
npesbimats 0,4%.

4. VcnplTaHne NMOBBINICHHBIM HampspKeHHEM. McIbTaTeNbHbIe HaNpsDKEHUS] KOHAEGHCATOPOB JUTS
MOBBIIIEHN KO3()(HUIMEHTa MOIIHOCTH TpHBEAEHBH! B Tabn. 1.8.29; mid KOHIEHCATOPOB CBSI3H,
KOHJICHCATOPOB O0TOOPa MOIITHOCTH M JIEIUTENBHBIX KOHIEHCATOPOB - B Tabn. 1.8.30 n koHgeHCaTOpOB
MPOIOJIFHON KOMITeHCAuH - B Ta0m. 1.8.31.

[TporomKUTENEHOCTD IPHUII0KEHHS HCIIBITATEILHOTO HANIPSHKEHUS | MUH.

I[Ipy  OTCYTCTBMM HCTOYHHKAa TOKa JIOCTATOYHOM MOIIMHOCTH WCIHBITAHWS IOBBIIICHHBIM
HanpsOKEHHEM TIPOMBIIUICHHOW YacTOTBI MOTYT OBITH 3aMEHEHBl HCIIBITAHUEM BBINTPSIMIICHHBIM
HanpsDKEHUEM YIBOSHHOTO 3HAYCHHS 110 OTHOUICHHUIO K YKa3aHHOMY B Tadi. 1.8.29-1.8.31.

VcnplTaHne TOBBIIEHHBIM HANpPsDKCHHEM TIPOMBIIUICHHOW YacTOTHl OTHOCHTENIFHO KOpITyca
M30JSIIMM  KOH/ICHCATOPOB, TPEIHA3HAYCHHBIX JUIS TOBBIMIECHUS KOI(QQHUIMEHTa MOIIHOCTH (WiIn
KOHJICHCATOPOB IIPOJNOJIGHOW KOMIIEHCAIlNM) M HMMEIOIIUX BBIBOJ, COEAMHEHHBIH C KOPIyCOM, HE
TIPOU3BOJIUTCSL.

5. UcnpiTanne 6aTapen KOHAEHCATOPOB TPEXKPATHBIM BKIIOYEHHEM. [IpOM3BOIUTCS BKIIIOYEHHEM
Ha HOMMHAJIHOE HalpsHKeHHE C KOHTPOJIEM 3HaYeHHH TOKOB 1O KaxaoM (ase. Toku B pasiMyHbIX
(hazax JIOIDKHBI OTIINYATHCS OJIMH OT APYroro He Ooiiee yeM Ha 5%.

BEHTWJIBHBIE PA3PAJHUKHA

1.8.28. BeHTHIIbEHBIE Pa3psAAHUKU TOCJIC YCTAHOBKU Ha MECTC MOHTAXXa HMCHBITBIBAIOTCA B O6L€M€,
MNpeaAyCMOTPEHHOM HACTOSIINUM naparpa(bOM.

1. I/ISMepeHI/IC COIIPOTUBJICHUA JJIEMEHTA pa3psAAHHKA. HpOI/BBOZ[I/ITCH MEraOMMETpOM Ha
Halps’KEHNUE 2,5 kB. COHpOTI/IBHGHI/Ie H30JIALIN 3JIEMEHTA HC HOPMHPYCTCH. I[J'IH OLICHKHU H30JIAIHNH




COIIOCTABJIAIOTCS U3MCPCHHBIC 3HAUCHUA COHpOTI/IBHGHI/Iﬁ U30JII0HUHU 3JICMCHTOB OI[HOﬁ H TOH XKe (1)33];1

paspsiAHUKa; KpOME TOro, 9TU 3HAUCHUA CPABHUBANOTCA C CONPOTHUBJIICHHUCM MH3O0JIALNU IJICMCHTOB

JIpyrux (a3 KOMIUIEKTa WIN JaHHBIMH 3aBOJa-U3TOTOBHUTEILS.
2. V3mepeHue Toka MpPOBOJUMOCTH (TOKa yTeukH). J[omycTUMBIE TOKM MHPOBOAUMOCTU (TOKH
YTEUKHN) OTAEIbHBIX DJIEMEHTOB BEHTHWJILHBIX Pa3psAHUKOB NpHUBeAeHBI B Tabu. 1.8.32.

Ta6auna 1.8.32. Toxk npoBoguMOCTH (YTEUKH) 3J1eMEHTOB BEHTUJIBHBIX Pa3PsIHUKOB

Tun pa3psigHUKa WK €ro
3JIEMEHTOB

BainpsimiieHHOE
HaIpsDKEHUE,
IIPUIIOKEHHOE K 3JIEMEHTY
pa3psiaHuka, kKB

Tox npoBoAUMOCTH
3JIeMEHTa
paspsiHUKa, MKA

Bepxnuii
Ipeses Toka
YTEUKH, MKA

PBBM-3PBBM-6PBBM-10

PBC-15PBC-20 PBC-33, PBC-35

PBO-35

PBM-3

PBM-6

PBM-10

PBM-15

PBM-20

PBII-3

PBII-6

PBII-10

OnemeHT paspsanukoB PBMI-110,
PBMI-150, PBMI-220, PBMI -
330, PBMI'-500

OCHOBHOM 3JIEMEHT pa3psiHUKa
cepuu PBMK

HckpoBoii 2J1EMEHT pa3psIHUKa
cepun PBMK

OCHOBHOH 3JIEMEHT pa3psTHUKOB
PBMK-330I1, PBMK-500I1

4
6
10

16
20
32

42
4
6

10

18

24
4
6

10

30

18

28

24

400-620

400-620

70-130
380-450
120-220
200-280
500-700
500-700

900-1300

900-1300
900-1300

900-1300

Taoauna 1.8.33. IlpoOuBHOe HanpsizkeHUE HCKPOBBIX MPOMEKYTKOB 3J1eMEHTOB
BEHTHJILHBIX Pa3psiAHMKOB NPH MPOMBIILIIEHHOH YacToTe

Twurm siremenTa

[Tpo6uBHOE

HanpsbkeHue, kB

OnemeHT pa3psaankoB PBMI-110, PBMI'-150, PBMI'-220
OnemenT pa3psaarnkoB PBMI-330, PBMI'-500
OcHoBHo# 3nmemeHT paspsaaarnkoB PBMK-330, PBMK-500

HUckposoii anement paspsiaaukoB PBMK-330, PBMK-500, PBMK-

55011

OcnoBHo 31eMeHT pa3psaHiukoB PBMK-50011

59-73
60-75
40-53
70-85

43-54

3. M3Mepenne npoOMBHBIX HANPSDKEHWH NPU MIPOMBIIUICHHON 4actoTe. [IpoOuBHOE HarpshkeHue
MCKPOBBIX IIPOMEKYTKOB 3JIEMEHTOB BEHTWJILHBIX Pa3psIHUKOB P IPOMBIIIEHHOW 4acTOTe JIOJKHO

OBITh B IpezieIax 3HAUCHMH, yKa3aHHBIX B Ta0m. 1.8.33.

W3mepenne npoOMBHBIX HANPSHKEHWH MPOMBIIIIEHHON YacTOTHI Pa3psJHUKOB C IIYHTHPYIOUINMH
pe3ucTopaMu JOMYCKAeTCs MPOU3BOANTh HA UCHBITATENBHONW YCTaHOBKE, MO3BOJISIONIEH OrpaHUYKUBaTh
TOK uepe3 paspsaauk a0 0,1 A u BpeMs npunoskeHus HanpsbkeHus 1o 0,5 c.



TPYBYATBIE PA3PSAJTHUKHN

1.8.29. TpyOuaTble pa3psOHUKA WCIBITHIBAIOTCA B 00BEME, IMPEIYCMOTPEHHOM HACTOSIIIM
naparpagom.

1. IlpoBepka cOCTOSIHMS MOBEPXHOCTU pa3psaHuka. [IlpousBomuTcs ImyTeM oOcMOTpa IHepen
YCTaHOBKOH paspsiiHHKa Ha omopy. HapyxHas MOBepXHOCTh pa3psAHUKA HE JOIDKHA UMETh TPEIIMH 1
OTCJIOCHHH.

2. l3mepeHue BHEIIHETO MCKPOBOIO MNPOMEXyTKa. IIpoum3BoauTcs Ha OIOpe YCTaHOBKHU
paspsaHuKa. VICKpoBOI MPOMEXYTOK HE JOJDKEH OTIMYATHCS OT 331aHHOTO.

3. IIpoBepka pacmonoXeHHs 30H BBIXJIONA. [IpON3BOOUTCS MOCIE YCTAHOBKH PA3PSIAHUKOB. 30HBI
BBIXJIONIA HE JOJDKHBI NEPECEKAaThCS M OXBATHIBATH 3JIEMEHTHl KOHCTPYKIWII M MPOBOAOB, MMEIOIMINX
MOTEHIHA, OTIMYAIONINICS OT MOTEHIHAa OTKPHITOTO KOHIIA Pa3psIIHAKA.

MNMPEJOXPAHUTEJIN HAIIPSI)KEHUEM BBIIIIE 1 kB

1.8.30. Ilpenoxpanutenu Beime 1 KB ucHbITBIBaroTCS B 00BeMe, MPEAYCMOTPEHHOM HACTOSIIAM
naparpagom.

1. Hcoeltanue  OMOpHOW  W3OMSAIMHA — TPEHOXpPAHUTENCH  TOBBIIICHHBIM  HaNpsHDKCHHEM
MIPOMBIIIJICHHON YacTOTHL. VcIBITaTeIhHOE HANIPSDKCHNE YCTaHABIIMBACTCS COrslacHo Tabm. 1.8.26.

IIponomKUTEeTPHOCTh TPWIOKEHUS] HOPMHPOBAHHOTO HWCHBITATENEHOTO HANpsDKEHUs | MuH.
HcnpiTanne OMOpHOW M3OJAIMU TPEAOXPAHUTENCH ITOBBIIICHHBIM HAMPSKCHUEM IIPOMBIIIICHHON
YaCTOTHI MOXKET MIPOU3BOAUTHCS COBMECTHO C HCIBITAHUEM H30JIATOPOB OIIMHOBKHU SYCHKH.

2. IIpoBepka LENOCTH ITABKUX BCTABOK W TOKOOTPAHHYHMBAOIINX PE3UCTOPOB U COOTBETCTBUS MX
MPOCKTHBIM JaHHBIM. [lmaBKHEe BCTaBKM WM TOKOOTPAHWYMBAIONIME PE3UCTOPHI TOJDKHBI OBITH
KaJHOPOBAaHHBIMU M COOTBETCTBOBATh NMPOEKTHBIM JaHHBIM. Y MPEJOXpaHHUTENCH C KBApPIICBBIM IIECKOM
JIOTIOTHUTENEHO MIPOBEPSETCS HEIOCTh TIABKOW BCTaBKH.

BBOJbI U TPOXOJHBIE U30JIATOPHI

1.8.31. BBoabI 1 IPOXOAHBIE H30JIITOPHI UCTIBITHIBAIOTCS B 00BEME, IPEIYCMOTPEHHOM HACTOSIIAM
naparpagom.

1. 3Mepenue conpoTuBiIeHUs U30as0uM. [Ipon3BoanTCsS METAOMMETPOM Ha HampsbkeHue 1-2,5 kB
y BBOZOB ¢ OyMa)XHO-MAaCIISTHOH M30JIHeH. 3MepseTcs COpoTHBIICHNE 30N U3MEPUTEILHON 1
nocyieiHe OOKIIaJo0K BBOJOB OTHOCHTENIBHO COEIUHUTENHHON BTYNKH. CONpPOTHBIICHHE H3OJISLUH
0JDKHO OBITE He MeHee 1000 MOwm.

2. I3MepeHHe TaHreHca yrila JUAJIEKTPUYECKHX IoTepb. [Ipon3BoanTcs y BBOJOB M NPOXOTHBIX
H30JITOPOB C BHYTPCHHEH OCHOBHOH Macio0apbepHOH, OyMakHO-MAaclsHOH © OaKeIHTOBOM
n3ossinueld. TaHreHC yria AMAIEKTPUYECKHX MOTeph BBOAOB M IPOXOIHBIX HM30JIITOPOB HE JOJDKECH
MIPEBHIIATh 3HAYCHUH, yKa3aHHBIX B Ta0m. 1.8.34.

Y BBOJIOB M NMPOXOJHBIX M30JIITOPOB, NMEIOIINX CHELHAIbHBIN BBHIBOA K IMOTCHIMOMETPUIECKOMY
yerpoiictBy (ITMH), mpousBoauTcs M3MepeHHE TaHTEHCa yriia AWIEKTPUYECKUX IOTeph OCHOBHOU
M30JLSIIUHM M M30JISIIMK U3MEPHUTENILHOTO KOHJeHcaTopa. OJHOBPEMEHHO MPOU3BOJIUTCS M M3MEPEHHE
€MKOCTH.

Taoauna 1.8.34. HanGonbumuii A0NycTHMBII TaHTeHC yIia IMIeKTPHYEeCKUX NoTepb
OCHOBHO¥ M30JIIMH ¥ M30JIALHH U3MEPUTEIHLHOT0 KOHIEHCATOPA BBOJAOB H MPOXOJAHBIX
H30JIATOPOB Npu Temneparype +20°C

HamnmenoBaHne o0bekTa HCIIBITAHUS U TaHreHc yria Iud3JIeKTPUIeCKUX HOTeps, %o,Ipu
BH] OCHOBHOﬁ HU30JIANHN HOMHWHAJIBHOM HaHpH)KCHI/II/I, kB

3-15 20-35 | 60-110 | 150-220 330 500
MacnonaroJiHeHHBIE BBOJIBI u
MPOXOHBIE U30JIATOPBI C H30JISAIUEH:
Macsi00apbepHOi - 3,0 2,0 2,0 1,0 1,0
OyMaKHO-MACJISTHOM * - - 1,0 0,8 0,7 0,5
BBOABI W MPOXOIHBIE H30JIATOPHI C 3,0 3,0 2,0 - - -

OakenuToBOM W30NAIMEH (B TOM YHCIE
MAacCJIOHAIOJTHEHHBIE)




* V Tpex3a)KMMHBIX BBOJIOB MOMHUMO HM3MEPCHHUSI OCHOBHOW H3OJISIMH J[OJDKEH IPOU3BOAUTHCS M KOHTPOIb
M30JIAIMA OTBOJOB OT PEryJIUPOBOYHON OOMOTKH. TaHTEHC yIia IUAJIEKTPUYECKUX MMOTEPh H3OJISIHMUA OTBOIOB
JIOJKEH OBITH He Ooiee 2,5%.

BpakoBo4YHbIE HOPMBI [0 TAHTE€HCY yINa JUAJIEKTPUUECKUX MOTEPh IS U3OJALUUA U3MEPUTEIBHOTO
KOHJIEHCaTopa Te K€, YTO U JUIl OCHOBHOM U30JIAIMU.

Y BBOJIOB, UMEIOIINX H3MEPHUTENBHBIH BBIBOJ OT OOKJIAIKH MOCJIEAHHX CIOEB W3OSIIUH (JUis
M3MEPEHUs yIJIa AUDJICKTPUUECKHUX MTOTEPh), PEKOMEHIYETCsl H3MEPSATh TAHTCHC YIJla AUDIICKTPUYECKUX
HOTEPb ATOH U30JIALMH.

M3MmepeHune TaHTeHca yriia AUIIEKTPUIECKUX NTOTeph MPOU3BOIUTCS IpU HanpshkeHuu 3 kB.

Jlnsi OLEHKM COCTOSIHMS TOCHIEIHHUX CJIOEB OYMa)KHO-MACJSTHOW HM30JISIMM BBOAOB M HPOXOIHBIX
U30JIATOPOB  MOXHO OPHUEHTHPOBAaTbCS Ha CpEJHME OIBITHBIE 3HA4YEHUS TaHIeHca yria
JIMJIEKTPUUECKUX roTeph: st BBogoB 110-115 kB - 3%: mns BBomos 220 kB - 2% u st BBogos 330-
500 xB - mpenenpHbIEe 3HAUEHUsS] TAaHI'€HCA yTJIa JUIJIEKTPHUECKUX MOTEPb, MPUHATHIC AJISI OCHOBHOM
U30JIAIHH.

Taoauna 1.8.35. UcnbITaTe/bHOE HANIPSIKEHUE MTPOMbIILICHHOI
4acTOThI BBOJOB M NPOXOJAHBIX H30/I5ITOPOB

HomunameHOE WcneiTaTenbHoe HanpshkeHue, KB
HanpsbkeHue, kB Kepammueckue AmmaparHbIe BBOJIBI U ArmmapaTHbIe BBOJBI U
H30IIATOPEI, MIPOXOHBIC U30JLTOPHL C [ TPOXOIHBIC U30IIATOPHI C
HCTIBITEIBAEMEIC OT/IEIIFHO| OCHOBHOM KepaMHUYeCKOH OCHOBHOM 0aKeJINTOBOI
WIH )KUIKOU U30JIAIAEH U300 UEH

3 25 24 21,6

6 32 32 28,8

10 42 42 37,8

15 57 55 49,5

20 68 65 58,5

35 100 95 85,5

3. McnpITanue NOBBIICHHBIM HAPSHKEHUEM MPOMBIITICHHON YacTOTHI.

HcnbiTanne sBisieTcst 00s13aTENbHBIM JUTSl BBOJIOB U IIPOXO/AHBIX H30JISITOPOB Ha HANPSDKEHHUH 10 35
kB.

HcnpiTaTenbHOe HaNpsDKEHHE JUIS TPOXOJIHBIX M30JIITOPOB W BBOJOB, HCIIBITHIBAEMBIX OTAEIBHO
WIN TIOCJIE YCTAaHOBKM B pacIpeAeIUTENbHOM YCTPOWCTBE Ha MAcCJIHBIM BBIKIIOYATENh W T. II.,
MpUHUMaeTCs corinacHo Tab. 1.8.35.

VcnblTanne BBOJOB, YCTaHOBJICHHBIX HA CHJIOBBIX TpaHC(HOPMATOpax, CIEAYET IPOU3BOAUTH
COBMECTHO C HCIBITAHHEM OOMOTOK MOCJIEIHMX 110 HOpPMaMm, TPHHATBIM JUIS  CHJIOBBIX
TpaHchopmaTopoB (cM. Tabm. 1.8.11).

[IpoomKUTENFHOCTD TIPUIIOKEHHST HOPMUPOBAHHOTO HCIBITATENILHOTO HAIIPSKEHUS IS BBOJOB U
MPOXOHBIX M30JSTOPOB C OCHOBHOH KepaMHUYECKOH, JKHUAKON WM OyMa>KHO-MacCITHOH H3oIuen 1
MHH, a C OCHOBHOH M30JISIIIMEH M3 OakenuTa WIN JIPYrHX TBEPABIX OPraHMYECKUX MaTepHaIoB 5 MUH.
[TpoomKUTENFHOCTD NTPUIIOKEHNS! HOPMHPOBAHHOTO HCHBITATEIbHOTO HANpPsDKEHUS ST BBOJOB,
UCIIBITBIBAEMBIX COBMECTHO C 0OMOTKaMu TpaHc(opmaropos, 1 MuH.

BBox cumTaercs BbIIEpXKABIIMM HCHBITAaHWE, €CIM NP 3TOM HE HAOII0Jaloch mpodos,
MEPEKPBITHSA, CKOJB3SMMX PAa3psIOB M YACTUYHBIX pa3psaoB B Maciie (Y MacIOHANOIHEHHBIX BBO/IOB),
BBIJICTICHUH Ta3a, a TAKXKE €CIIU 10CTIe UCIIBITAaHUs He 0OHAPYKEHO MECTHOTO NeperpeBa U30JISIIHN.

4. IlpoBepka KkaydecTBa YIUIOTHEHMH BBOJOB. Ilpous3BoguTcs 11  HET€PMETHUYHBIX
MacJIOHAIIOJIHEHHBIX BBOAOB HampsbkeHHeM 110-500 kB ¢ OymaxxHO-MacistHOW W30JSIIMEH IyTeM

CO3/1aHMs B HUX M30BITOYHOTO AaBieHns macia 98 klla (1 krc/cm 2 ). IIpotomKUTENFHOCTD UCTIBITAHHS
30 muH. [Ipn HnCHBITAaHUN HE TOJDKHO HAOMIOAATHCS IPU3HAKOB TEYH Macia.

5. UcnpiTanue TpaHCc(hOPMATOPHOTO Maciia M3 MAacJIOHAIIOIHEHHBIX BBOJIOB. J{JIs1 BHOBB 3aJIMBAaCMBbIX
BBOJIOB MAacJIO JOJDKHO MCIBITBIBATHCS B COOTBETCTBMHM ¢ 1.8.33.

ITocne MOHTa)ka MPOU3BOIUTCS UCIBITAHNE 3aJIUTOTO Macia 1o Mmokas3aressM 1. 1-6 tabn. 1.8.38, a
JUTS BBOJIOB, NMEIOIINX MOBHIMICHHBIN TAHTEHC yTJIa AUICKTPUIECKUX OTEPh, M BBOIOB HAIPSIKCHUEM
220 xB u BBIIIE, KPOME TOTO, U3MEPEHHNE TAHTEHCA yIJIa AUICKTPUYECKUX MOTEePh Macia. 3HAuYCHHS



NoKasaTened MOJDKHBI OBITh HE Xy)Ke NpUBEICHHBIX B TaOn. 1.8.38, a 3HaueHus TaHreHca yria
JIMDJIEKTPUUECKHUX NOTEPh - He OoJiee MpHBeIeHHBIX B Ta0u. 1.8.36.

Taoauna 1.8.36. HanGonbmnii A0NyCTHMBII TaHTeHC yIila IMIEKTPHYECKUX NOTePb
MacJja B MacJIOHAMOJHEHHBIX BBO/IaX Npu Temnepatype +70 °C

Koncrpykuust BBoa TaHreHc yriia qU3IeKTPUIECKUX NOTePb, Yo U1 HAPSDKEHUS] BBOJIOB, KB
110-220 330-500
Macmo mapxku T-750 | Macno npounx mapok | Macno mapku |Maco mpouanx
T-750 MapoK

MacnobapbepHbIii - 7 - 7
BymaxxHO-MacHsHBIN:

HEeTepPMETHYHBIN 5 7 3 5
TepMETHIHBII 5 7 3 5

DAPPOPOBBIE ITIOABECHBIE U OITOPHBIE U30JI5ITOPBI

1.8.32. ®apdopoBbic MOOBSCHBIE W OMOPHBIE H30JATOPHl HCIBITHIBAIOTCA B 00BEME,
MPEeTyCMOTPEHHOM HACTOSIIMM Taparpagom.

Jln1s1 OTIOpHO-CTEP)KHEBBIX H30JISITOPOB HCIBITAHUE ITOBBILICHHBIM HANpPsDKEHHEM NPOMBIIUICHHON
Y4acTOTHI HE 0053aTEIBHO.

DJeKTpUYECKHEe MCIBITAHMS CTEKISIHHBIX ITOJIBECHBIX M30JIATOPOB HE MPOU3BOAATCS. KOHTpONb mx
COCTOSIHHS OCYILIECTBIISICTCS ITyTEM BHEIIHETO OCMOTPA.

1. V3mepeHne CONpPOTHBIECHHS H3OJSIIMM TIOJBECHBIX W MHOTORJICMEHTHBIX H30JSTOPOB.
[Ipou3BoanTCs MEraoMMETpOM Ha HampspkeHue 2,5 KB TONBKO MpW MOJOXKHTENBbHBIX TEMIEpaTypax
OKpY’KalOIeT0 BO3AyXa. [IpoBEepKy H30JSATOPOB CIEAYET IMPOU3BOIUTH HEMOCPEACTBEHHO Mepen HX
YCTaHOBKOH B paclpelelMTEeNbHBIX yCTPOHCTBAX M HA JIMHMAX 3JeKTporepenadn. CONpoTHBICHHE
M30JBIIUH Ka)KAOTO TOABECHOTO H30JIATOPA MM KaXKIOTO 3JIEMEHTA INTHIPEBOTO H30JITOpa JOJDKHO
6b61Th HEe MeHee 300 MOwM.

2. VciiplTanue NOBBIIIEHHBIM HANPSHKEHUEM ITPOMBIIIUICHHON YacTOTHI:

a) OIOPHBIX OJHORJIEMEHTHBIX H30JATOPOB. I 3THX H30JATOPOB BHYTPEHHEH W HapyXHOU
YCTaHOBOK 3HAYEHHS HCITBITATEIIFHOTO HANPSDKEHUSI NpUBOAATCS B Tadm. 1.8.37.

[TpomomKUTENFHOCT IPHUII0KEHHUST HOPMHPOBAHHOTO HCIBITATENILHOTO HAIPSHKEHHS | MUH;

0) OTOPHBIX MHOTORJIEMEHTHBIX W MOJBECHBIX M30JSTOPOB. BHOBH ycTaHaBIMBaeMble ITHIPEBHIC 1
TIOZIBECHBIE M30JIITOPHI CJEAYEeT WCIBITHIBATh HampspkeHneM 50 kB, mpuKiangpiBaeMbIM K KaKIOMY
3JIEMEHTY H30JISITOpa.

Ta6auna 1.8.37. UcnbiTaTe/ibHOE HATIPSIZKEHHE OMIOPHBIX 0JJHO3JIEeMEHTHBIX H30JISITOPOB

HcnbiTyeMble H30ISTOPEI HcmpiTaTensHoe HanpsbKeHue, KB, mis
HOMMHAJIEHOTO HAaIPsDKSHHS 3JIEKTPOYCTAaHOBKH, KB
3 6 10 15 20 35
H3omaTopsl, HCIBITyeMBIC OTACTHHO 25 32 42 57 68 100
W3omaropsl, yCTaHOBIICHHEIE B IETISAX ITHH U 24 32 42 55 65 95
anmnaparoB

HpO,I[OJ'I)KI/ITeJ'ILHOCTB MNPUIIOXKCHUSI  HOPMUPOBAHHOT'O  HUCHBITATCIIBHOTO  HANPSDKCHUA UL
H30JIATOPOB, Y KOTOPBIX OCHOBHOI1 I/I30J'I$[L[I/ICI>1 SABJIIFOTCSL TBEPABIC OPraHUYCCKUC MaTCpUaJibl, 5 MUH,
AT KEPAMUYCCKUX U30JIATOPOB - 1 MuH.

TPAHC®OPMATOPHOE MACJIO

1.8.33. TpancdopmaropHOEe Macio Ha MeCTe MOHTaka OOOPYAOBaHHS HUCIBITHIBACTCS B 0OBEME,
MPEIyCMOTPEHHOM HACTOSIIMM Taparpadom.

1. AHanu3 macna nepepq 3anuekon B obopyaoBaHve. Kaxgaa napTusi cBexero, nMoCTynuBLUErO C
3aBoga TpaHcdhOpMaToOpHOro Macna [orbkHa nepen 3anuBkoi B obopygoBaHue noaBepraTbCcs
OOHOKPATHbIM UCMbITAHUSIM MO MokasaTensam, npueefeHHbIM B Tabn. 1.8.38, kpome n. 3. 3HaveHus
nokasaTenew, NonyyYeHHble Npu UCMNbITaHWAX, JOMKHbI ObITb HE XyXe NpMBeAeHHbIX B Tabn. 1.8.38.







Tao6umna 1.8.38. IlpenesabHblie JonycTHMbIC 3HAYEHHS MOKA3aTeJIei
KayecTBa TPaHC(OPMATOPHOTO MacJia

IToka3arensb CBexee Cyxoe Maciio nepe/| 3aJIMBKOH B 000py10BaHHe Macs10 HemoCPEACTBEHHO MOCIIE 3aJIMBKH B 000pY/I0BaHUE
KavecTBa Macia no I'OCT 982-80* 1oI'OCT mo TY 38-1-182- | mo TV 38-1- | o 'OCT 982- no 'OCT mo TY 38-1- mo TY 38-1-
10121-76* 68 239-69 80* mapku 10121-76* 182-68 239-69
mapku TK I
TK I

1. Dnexrpuyeckass IPOYHOCTb Macia, KB, ompeznensemas B cTaHIapTHOM
cocyze, 11t TPaHC(OPMATOPOB U H30JSATOPOB HATIPSIKCHHUEM:

1o 15 xB 30 30 30 - 25 25 25 -

Boime 15 1o 35 kB 35 35 35 - 30 30 30 -

ot 60 1o 220 kB 45 45 45 - 40 40 40 -

ot 330 1o 500 xB 55 - 55 55 50 50 50 50
2. ConeprkaHue MEXaHUYECKHUX MPUMECEH OtcyrcTBuUe (BU3yaibHO)
3. CozeprkaHne B3BELICHHOTO YIS B TPAaHC(HOPMATOPax M BBIKITFOUATEISIX OrcyrcrBue
4. Kucnornoe uucio, mr KOH Ha 1 r Macia, He Goiee 0,02 0,02 0,03 0,01 0,02 0,02 0,03 0,01
5. Peakuyst BOTHOM BBITSKKU HeiirpanbHas
6. Temneparypa Benbimku, °C, He HIKE 135 150 135 135 135 150 135 135
7. Kunemarndeckast BI3K0CTh, 1-10 ° M 2 /c, He Goree:
npu 20°C - 28 30 - - - - -
mpu 50°C 9,0 9,0 9,0 9,0 - - - -

1 -45 -45 -45 -53 - - - -

8. Temneparypa 3acteiBanus, °C, He BbILIE
9. Harposas npo6a, 6aimiel, He Goee 1 1 1 1 - - - -
10. Ipo3paunocts npu +5°C TIpo3pauno
11. O6muas crabmisHOCT PoTHB OKKcieHust (o [OCT 981-75%): - - - -
KOJIMYECTBO OcCajiKa MOCIEOKHUCIcHHs, Yo, HE Ooiee 0,01 OtcyrcTBUE 0,03 OtcyrcTBUE - - - -
KHUCIIOTHOE YHCII0 OKuciieHHoro Macia, mr KOH Ha 1 r macia, He Gosee 0,1 0,1 0,03 0,03 -
12. TanreHc yria AUAIEKTPUUECKUX NOTEPh, Yo, He Oonee
mipu 20°C 0,2 0,2 0,05 - 0,4 0,4 0,1 -
npu 70°C 1,5 2,0 0,7 0,3 2,0 2,5 1,0 0,5
mipu 90°C - - 15 0,5 - - 2,0 0,7

I .
IIpoBepka He obs3aTeNBHA ISt TPAHC(HOPMATOPOB, YCTAHOBIEHHBIX B pafOHAX C YMEPEHHBIM KIIMMAaTOM.
2
HopwMs! Tanrenca yriia IuaIeKTpHIecKHX MOTeph Maciia B MAaCJIOHANIOTHEHHBIX BBOJAX CM. B Ta0m. 1.8.36




Macna, M3rOTOBJICHHBIC MO TEXHUYECKUAM YCIOBUSIM, HE yKa3aHHbIM B TaOm. 1.8.38, momkHBI
MOJIBEPraThCsl MCIBITAHUSAM IO TEM K€ MOKA3aTeIsiM, HO HOPMBI UCIBITAHUI CIEyeT MPUHHUMATH B
COOTBETCTBUM C TEXHUYECKUMH YCIOBUSIMHU HA 3TH Maca.

2. AHanu3 Maclia epei BKIIOUeHHEM 000pyaoBaHus. Macio, oToupaeMoe U3 000pyI0BaHUS MEpe]
€ro BKJIIOUEHHUEM TIOJ] HANpPsIKEHUEM TIOCIE€ MOHTaXKa, MOJBEPraeTcsi COKpallleHHOMY aHallu3y B
o0beMe, MpeyCMOTPEHHOM B 1. 1-6 Tabu. 1.8.38, a anst obopynosanus 110 kB u BbIIe, kKpoMe TOTO,
mo . 12, Tabm. 1.8.38.

3. HcnplTaHue Macia W3 ammapaTtoB Ha CTaOWIBHOCTh NPU €ro cMmemuBanuu. [Ipu 3anuBke B
amnmaparbl CBEXHMX KOHIMIIMOHHBIX Macesl Pa3HbIX MapOK CMECh NMPOBEPSCTCs Ha CTAaOWILHOCTH B
MPOTIOPIHUAX CMEIICHUS, TIPH 3TOM CTA0MIBHOCTh CMECH JOJDKHA OBITh HE XYK€ CTaOMIBHOCTH OIHOTO
U3 CMCIIUBACMBIX Macel, O0Jamaroliero HauMeHbIIeH cTaOWIbHOCTRIO. [IpoBepka CTaOMIBHOCTH
CMECH Macell IPOM3BOJMUTCSA TOJBKO B Cllydac CMCIICHUS MHIMOMPOBAHHOTO Y HEHHTHOMPOBAHHOTO
Macell.

SJEKTPUYECKHUE AIIITAPATBI, BTOPUYHBIE L EITN
N DJIEKTPOITPOBOJKH HAIIPSI’)KEHUEM J1O 1 kB

1.8.34. DnexTpuueckue ammapaThl ¥ BTOPUYHBIC IETIA CXEM 3aIlUT, YIIPABICHUS, CHTHATH3AIUN U
W3MEPEHUs HCIBITHIBAIOTCS B 00BeMe, IPEAYCMOTPEHHOM HACTOAIINM MaparpagoM. DIEeKTPOIPOBOIKI
HanpsbkeHHeM 10 1 KB oT pacmpenenuTenbHbIX TyHKTOB 10 3JICKTPOIIPUEMHUKOB UCTIBITHIBAIOTCS TIO T1.
1.

1. Usmepernne compoTuBieHHS H30IMH. CONMPOTHBICHHUE H30JALINN OJDKHO OBITH HE MEHee
3HAYCHUH, IPUBEICHHBIX B Ta0x1. 1.8.39.

2. UcmeiTaHwe TIOBBIOICHHBIM HAMpPSKCHHEM IPOMBIIUICHHOW YacTOThl. McmbITaTensHoe
HanpspKEHUE [UISI BTOPUYHBIX [IEMeH CXeM 3allHThl, YIIPABICHMS, CHTHATM3AINN U H3MEPEHHS CO BCEMHU
MPUCOCIMHNUTCIFHBIME ~ amiiapaTaMi  (aBTOMAaTHYECKHE BBIKIIOYATENNM, MAarHUTHBIC ITyCKATelH,
KOHTaKTOpHI, peine, mpubopel U T. 1m.) 1 kB. IIpomomkuTensHOCTh MPHIOKEHUS HOPMHUPOBAHHOTO
UCTIBITATEIFHOTO HANPsDKEHUA | MUH.

3. IlpoBepka MmEHCTBHS MAaKCHUMAIBHBIX, MWHHMAJBHBIX WIA HE3aBUCHUMBIX paCICIUTEICH
ABTOMATHYECKHUX BBIKIOUaTeseil. [Ipon3BoANTCS Y aBTOMATHYECKHAX BBIKITIOYATENICH ¢ HOMUHAIBHBIM
TokoM 200 A m Oomee. Ilpememsr nmeicTBUS pacHenuTeNe MOJDKHBI COOTBETCTBOBATH 3aBOJCKUM
JIaHHBIM.

4. TlpoBepka paOOTHI aBTOMATHYCCKHX BBHIKIIFOYATENCH W KOHTAKTOPOB TPH TOHIDKEHHOM U
HOMUHAITFHOM HaIPsDKEHHUAX ONEPATHBHOTO TOKA. 3HAYCHHUS HAIIPSDKEHHS U KOJHYECTBO ONepaIiid TIPU
UCTIBITAHUN aBTOMATHYECKUX BBIKIIOYATEIICH W KOHTAaKTOPOB MHOTOKDATHBIMH BKIIOUCHUSIMH U
OTKITIOYCHUSIMH TIPUBEACHBI B Ta0II. 1.8.40.

5. TlpoBepka peneifHOW ammapatypel. [IpoBepka peie 3alOUTHI, YIpPaBICHUS, aBTOMATHKA W
CUTHAITM3AIMA U APYTHX YCTPOMCTB MPOU3BOAUTCS B COOTBETCTBHU C JECHCTBYIOIIUMH MHCTPYKIHSIMHU.
[penensr cpabaTbiBanus perne Ha pabOYNX YCTaBKax OJDKHBI COOTBETCTBOBATH PACUCTHBIM JaHHBIM.

6. TIpoBepka MpaBWIBHOCTH (DYHKIMOHHUPOBAHMS IMONHOCTHIO COOPAaHHBIX CXEM IPH Pa3IHIHBIX
3HAYCHUSAX OIEPATHBHOIO TOKa. Bce AJIEMEHTH cXeM IOJDKHBI Hale)KHO (YHKIMOHHPOBATH B
MPEIYCMOTPEHHOH MPOEKTOM TOCIICAOBATEIFHOCTH IIPH 3HAYCHUAX ONICPATHBHOTO TOKA, IPUBECHHBIX
B Tabmn. 1.8.41.

Ta6auna 1.8.39. Hanmenb1ee 10nycTuMoe cONPpOTHBJIECHHE U30/ISIMU ANINAPATOB,
BTOPUYHBIX LieMneil u 3J1eKkTponpoBoaku a0 1 kB

HcnpITyemblit 00beKT Hanpspokenue ConpoTuBieHne IIpumeuanue
Meraommerpa, B | mzonsamm, MOMm

BropuuHble Lenu  ymnpasieHUs,
3aILUTHL, HU3MepeHus,
CUTHaIM3alMuM 4 T. 1. B
3JIEKTPOYCTAaHOBKAX HAIPSHKEHUEM

BhImIe 1 kB:

IIMHKY ONEPAaTHBHOTO TOKA U 500-1000 10 HcnslTanns npou3BOAATCS
HIMHKH TeTiel HanpshKeHHs Ha pu OTCOEIMHEHHBIX
HIATE YIPaBJICHUS LeTsIX

KaX1oe MPUCOCINHEHNE 500-1000 1 WcneiTanns npou3BOAATCS

BTOPUYHBIX Ilemed u  1enei co BCEMH



IHUTaHUA MMpUBOAOB
BBIKJIIOUATEIICH 1 paSLCHHHHTCHCﬁ

BTOpI/I‘-IHLIe nenu  ynpabJICHUS,
3allluThI, CUT'HaJIM3allun B
peﬂeﬁHO-KOHTaKTOpHLIX cXemax
YCTaHOBOK HAIIPSI’)KEHUEM 110 1 xB

e  OeckoHTakTHBIX  cxeM| [lo MaHHBIM 3aBOAA-U3TOTOBUTEIS -

CUCTEMBI  pETYJIUPOBaHHI U

yIpaBIICHHS, a TaKKe

MPUCOCIMHCHHEIC K HUM

AJIEMEHTBI

enu ympaBiaeHUs, 3allUThl U 500-1000 1 -

BO30YKICHUS MaIluH

MOCTOSIHHOT'O TOKa HAMPSKCHUEM

mo 1,1 xB, mpucoenuHeHHBIX K

LETSIM TJIABHOTO TOKa

CunosBklie U OCBETUTEJILHBIE 1000 0,5 Wcnrertanus B

AJIEKTPOMPOBOIKU OCBETHUTEIIBHBIX
NPOBOJKAX TMPOU3BOAATCS
JI0 BBOPAYMBAHHS JIaMIT C
TPUCOCTMHECHHEM
HYJIEBOTO  TPOBOJa K
KOpITyCYy CBCTHJIHHHUKA.
M3omsanus HA3MEpPsIeTCs
MEXIY  MPOBOJAaMH U
OTHOCHUTEIIFHO 3EMJIU

PacnpenenurenbHpie  yCTPOICTBA, 500-1000 0,5 HcnpiTaHust TPOU3BOISATCS

IIUTHI " TOKOIIPOBOJIBI UL KOKIOH  CeKIHH

HanpspkeHueM 10 1 kB pacrpeeuTeIbHOrO
yCTpOiicTBa

500-1000 0,5

NPUCOCANHCHHBIMU

anmnapatamu (oOMoTKHM
MIPUBOJIOB,  KOHTAKTOPBI,
pere, puoopHI,
BTOpPHYHBIC 00OMOTKH

TpaHc)opMaToOpoOB TOKa M
HAaIpsDKEHUsS U T. I1.)
HcnplTanus npousBoAsTCA
co BCEMU
MIPUCOETUHEHHBIMU
anmaparamy  (MarHUTHBIE
MyCKaTeld, KOHTAKTOPHI,
pene, IpuOOPHI U T. 1.)

Tab6auna 1.8.40. UcnbITaHHe KOHTAKTOPOB M ABTOMATHYeCKHX BBIKJII0YaTe el
MHOTOKPATHBIMH BKJIIOYEHUSIMH U OTKII0YeHUSIMHI

Omnepauus HanpsoxeHnue onepatuBHOro Toka, % KonngectBo onepannit
HOMHHAJIEHOTO
Brurrouenne 90 5
BrxurroueHne u OTKITIOUCHUE 100 5
OTKIIIOYCHHE 80 10

Ta6auna 1.8.41. Hanpsiskenue onepaTuBHOI0 TOKA, NPU KOTOPOM J0JI2KHO 00ecleYuBaAThCS

HOpMAaJbHOE ([)ymmnunnponaﬂne cxXemMm

HcnsiTyemblit 00beKT

Hanpspokenue
OTIEpaTUBHOTO TOKA,
% HOMMHAIHLHOTO

[Ipumeuanue

CxeMbl 3aIUTHl U CUTHAJN3AINN B
YCTaHOBKAX HANPSHKCHUEM BBIIIE |
CxeMbl yrpaBJIeHHsI B yCTAaHOBKAX
HanpspKeHueM Beimie 1 kB:
HCTIBITAHNE HA BKITIOYCHHE
TO K€, HO Ha OTKJIFOYCHUE

80, 100
kB

90, 100
80, 100




PeneitHO-KOHTaKTOPHBIE CXEMBI B 90, 100

YCTaHOBKax HarpsbkeHueM a0 1 kB

I[J'IH MIPOCTBIX CXEM KHOIIKa -
MarHUTHEIN ITyCcKaTeJb IMpOBEpKa
pa6OTLI Ha TIOHMKCHHOM HalpsKCHUU
HE MTPOU3BOAUTCA

BeckoHTaKTHBIE CXEMBI Ha TOTHYECKUX 85, 100, 110 W3menenue HanpsKEeHU
JJIEMEHTax MPOM3BOJIUTCS Ha BXoJe B OJIOK
MUTaHUsI
AKKYMYJISITOPHBIE BATAPEU
1.8.35. 3akoHuUeHHass MOHTaXOM AaKKyMYJIsTOpHas Oarapess HCHBITBIBaeTCI B 0o0BeEMe,

MpEeaAYCMOTPECHHOM HACTOSAIIUM Haparp a(l)OM.

1. I/I3MepeHHe COIPOTUBJICHUA U30JISAIIUH. I/I3Mep€HI/Ie MPpOU3BOAUTCA BOJILTMETPOM (BHyTpeHHee
COIIPOTUBJICHUE BOJBTMETpPA JOJIKHO OBLITH TOYHO H3BCCTHO, KJIaCC HC HHUXKC 1)
HpI/I MOJIHOCTBIO CHSTOM Harpyske OOJIXKHO OBITh HU3MEPCHO HAIPAKCHHUC 6aTapeH Ha 3a)XKuMax u

MCKAY KaXXAbIM U3 3a)KMMOB U 3eMIIcH.

COHpOTI/IBHeHI/Ie U30JSILUU ¥ BBIYUCIAETCS 110 (bopMlee

R R[—Y
U, +U,

R

rIe
U,

3eMIICH.

-1

q - BHYTPCHHCC COIIPOTUBJICHUC BOJBTMCTPA, U - HaIIpsKCHUC Ha 3a’KUMax 6aTapeI/I; Ul u

- HaOPs’KCHUA MCEXKAY IMOJOXUTCIbHBIM 34)KUMOM U 3eMIICH U OTpHUIATCIbHBIM 34)KUMOM H

COHpOTI/IBHeHI/Ie HU30JI0UN 6aTapeH JOJIDKHO OBITH HE MEHEE YKa3aHHOT'O HUIKE!:

24
14

HomunansHoe Hanpsiokenue, B
Conporusnenue, KOM

48
25

110
50

220
100

2. IlpoBepka eMKOCTH OT()OPMOBAHHOM aKKyMyJsATOpHOH Oarapen. IlomHOCTBIO 3apspKEHHBIC
AKKyMYJIATOPBI pa3pspKaroT TOKOM 3- mim 10-4acoBOro pexxuMa.
EmKocTh akkymyssiTopHOU OaTapeu, mpuBeAeHHast K Temieparype +25°C, momKHa COOTBETCTBOBATh

JaHHBIM 3aBOJ1a-U3IrOTOBUTCIIA.

3. IlpoBepka IUIOTHOCTH TeMIeparypbl 3ieKkTpoiura. I[LIOTHOCTE M TemmepaTypa 3JEeKTpOJHTa
Ka)KJJOTO 3JIEMEHTa B KOHIIE 3apsiia M pas3psjaa Oaraped IOJDKHBI COOTBETCTBOBATH JaHHBIM 3aBOJA-
M3roTOBUTENS. TemMmepaTypa 3JeKTPOIINTA IPH 3apsiae JoKHA ObITh He BhIne +40°C.

4. XVMHYECKMH aHaNIN3 DJIEKTPOJIUTA. ODJEKTPOJIUT IJISl 3aJIMBKH KHCJIOTHBIX aKKyMYJSTOPHBIX
Oarapell JOIDKEH TOTOBHTHCS M3 CEpHOU aKKyMyIsITOpHOH kucinoTel copta A mo 'OCT 667-73* u

muctrnpoBanHoi Bogwsl o [OCT 6709-72.

COZ[Gp)KaHI/IC an/IMeceﬁ U HCJICTY4YCro oOCTaTka B PA3BCACHHOM JJICKTPOJUTE HE JTOJDKHO

MpEBbIIIATH 3Ha‘{6HPII>'I, MNPUBCACHHBIX HHUXKEC.

IIpo3paunocts
Oxpacka CoryIacHO KOJIOPUMETPUIECKOMY ONPEIEIICHHIO0, MIT

[InoTHOCTH, T/M ’ , ipu 20°C

Conepxanue, %:

MOHOTHIpaTa

xKenesa

MBIIIbSIKA

Maprasia

xJiopa

OKHCIJIOB a30Ta

Heneryunii ocrarok, %

Peaxiusi Ha METaJUIbI, OCAXKIAEMbIE CEPOBOIOPOIOM

Bemecrsa, BoccTaHaBIMBAIOIIKME MAapraHIOBOKUCIIBIN KalIui

[Ipo3paunas
0,6
1,18

24.8

0,006

0,00005

0,00005

0,0005

0,00005

0,3

Brinepxkusaet ucnbitanue no [OCT
667-73, m. 19

Brinepxkusaet ucnbiranue no ['OCT
667-73, m. 18




5. U3mepenue HampspkeHUs Ha diieMeHTax. HampshkeHune OTCTaloluX 3JIEMEHTOB B KOHIE paspsia
HE JIOJDKHO OTIM4YaThcs Oonee yem Ha 1-1,5% OT cpefHEro HampsbKEHHS OCTalIbHBIX 3JICMEHTOB, a
KOJIMYECTBO OTCTAIOIIUX 3JICMEHTOB JIOJDKHO OBITh He Oosee 5% ux o0IIero KoJuuecTa B 6arapee.

3A3EMJIAIOIINE YCTPOMCTBA

1.8.36. 3azemmsromue yCTPONHCTBA HCHBITHIBAIOTCA B 00BEME, NPEAYCMOTPEHHOM HACTOSIIAM
naparpagom.

1. IlpoBepka 31E€MEHTOB 3a3eMIIIOLLErO ycrpoiicTBa. Ee ciemyer mpou3BOIUTH IMYyTEM OCMOTpa
3JIEMEHTOB 3a3€MJIIOIIETO YCTPOICTBA B MpeesiaX JOCTYTHOCTH ocMOTpy. CedeHHs U MPOBOANMOCTH
3JIEMEHTOB 3a3€MIIIOIIETO YCTPOWCTBA JOIDKHBI COOTBETCTBOBATh TPEOOBAHMAM HacTOsIMX [Ipasun n
MPOEKTHBIM JaHHBIM.

2. IlpoBepka Lemm MEXIy 3a3eMIMTEISIMHA M 3a3eMIITIOIIMMHK 3ieMeHTamu. ClemyeT MpoBEpUTH
CEUCHHUS, IIEJTOCTh W IPOYHOCTH IPOBOJAHMKOB 3a3€MIICHHSA W 3aHYJICHHS, HX COCAWHECHUH W
npucoenuHeHni. He m0mkHO OBITE OOpPBHIBOB M BUANMBIX AE(EKTOB B 3a36MILIIONIMX IPOBOJHHKAX,
COCAMHSIOUINX ammapaTbl ¢ KOHTYpOM 3a3eMiCHUs. HamexXHOCTh CBapku IPOBEPSIETCS yIapoM
MOJIOTKA.

3. [IpoBepka coCTOSHUA MIPOOUBHBIX MPEIOXpaHUTENCH B AIeKTpoycTaHoBKax A0 1 kB. [IpoOuBHEIE
MPEOXPAHUTENH JIOJDKHBI OBITh HCIPAaBHBI M COOTBETCTBOBATH HOMHMHAIBHOMY HANPSDKEHHIO
3JIEKTPOYCTaHOBKH.

4. TIpoBepka memu (asa - HyJIb B dJEKTPOYCTaHOBKAxX Mo 1 kB ¢ riryxuM 3a3eMJIcHHEM HEHTpaiu.
[IpoBepky ciemyeT NPOU3BOAMTH OAHHUM H3 CIOCOOOB: HEIOCPEICTBEHHBIM H3MEPEHHEM TOKa
0HO(a3HOTO 3aMBIKaHUS Ha KOPITYC WM NPOBOJ] C MOMOIIBIO CHENHATIBHBIX MPUOOPOB; H3MEPEHHEM
MIOJTHOTO CONPOTHUBICHUS TETIH (aza - Hynb C TMOCIEAYIOUIMM BBIYHCICHHEM TOKAa OJHO(A3HOTO
3aMBIKaHHS.

Tok oxHOMa3HOrO 3aMBIKaHHS HAa KOPITyC WIIM HYJIEBOH IPOBOJ JOJDKEH O0ECIeUnBaTh HA/IEKHOE
cpabaThIBaHUE 3aIUTHI C y4YeTOM KO3((UIMEHTOB, NPHUBEACHHBIX B COOTBETCTBYIOIIMX IJaBax
Hacrosimux [IpaBu.

5. M3MepeHne CONPOTHBICHUS 3a3eMJIIOIINX YCTPOHCTB. 3HAYEHHS CONPOTHBICHUS MOJDKHBI
YJIOBJIETBOPATH 3HAYECHHSIM, IPUBEICHHBIM B COOTBETCTBYIOIIMX IIaBax HacTosmux [IpaBui.

CUJIOBBIE KABEJIBHBIE JINHUN

1.8.37. CwioBele KaOenpHBIC JMHUH HampsbkeHueMm 1o 1 kB wmcmeiteiBatores mo m. 1, 2, 7, 13,
HanpspkeHueM Bbie 1 kB u n1o 35 kB - mo n. 1-3, 6, 7, 11, 13, nanpsoxkenuem 110 kB u Bbime - B
MIOJTHOM 00BbeMe, TIPEAYCMOTPEHHOM HACTOSIINM Taparpadom.

1. TlpoBepka memoctn u (asUpOBKH KW KaOensd. IIpoBepsrOTCS WENOCTh W COBHIAICHHE
0003HaueHHH (a3 MOAKIFOIaEMBIX KT KaOels.

2. V3mepeHue conpoTUBIIEHUS U30JsUMU. [I[pOM3BOANTCS MEraoMMETpOM Ha HamnpsbkeHue 2,5 kB.
Jus cunoBeix kabeneit 10 1 kB compoTuBieHHe n30isuH A0DKHO OBITH He MeHee 0,5 MOw. Jlns
CHIIOBBIX KaOemeil Beimie |1 KB compoTHBIICHWE H30JAIUN HE HOpMHUpyeTcs. M3mepeHwe cienyer
MIPOM3BOJUTE IO ¥ MOCTIEC UCTIHITAHUS KaOelsl TOBBIIICHHBIM HANPSHKEHHEM.

3. HUcnrpiTaHre NOBHIIICHHBIM HANPSHKCHUEM BBIIPSMIIEHHOTO Toka. CritoBble kabemu Boimie 1 kB
HCTIBITHIBAIOTCS TIOBHIMICHHBIM HANPSHKEHUEM BHINIPSIMICHHOTO TOKA.

3HaYCHUS WCHBITATENEHOTO HANPSDKCHUS W JIIUTENBHOCTh IPHIOXKEHHS HOPMHPOBAHHOTO
UCTIBITATEIFHOTO HANPSDKEHUS TPUBEACHHI B Ta0I. 1.8.42.

Ta6auna 1.8.42. UcnbiTaTe/bHOE HANIPSIZKEHHE BBIIPSMJIEHHOT0 TOKA J1JIsl CWJIOBBIX KaleJei

W3zossamust u Mmapka xadest HUcnriTarensHoe HanpspkeHue, KB, st [IpomomKUTENEHOCTH
KaOeeitHa paboyvee HalpsbKeHHe, KB HCTIBITAHUS, MUH
2 |36 |10 20 | 35 [ 110 | 220
Bymaxnast 12118 |36 | 60 | 100 | 175 | 300 | 450 10
PesunoBast mapox I'THI, KIIID, | - | 6 |12 | - - - - - 5
KILBT', KIIBI'JI, KIIBI'/]
IlnacrmaccoBas - | 15| - - - - - - 10




B npouecce ucnbITaHs TOBBIIIEHHBIM HAIPSHKEHUEM BBIITPSMIICHHOTO TOKa 00palaeTcss BHUMaHue
Ha XapaKTep U3MEHEHUs TOKa yTEUKH.

Kabenp cunraercst BbIACPKABIIMM HCIIBITAHUS, €CIIM HE TPOU30LLIO MPo00si, He OBLIO CKOMNB3SIINX
pa3psIoB U TOJYKOB TOKA YTEUKU HJIM €r0 HapacTaHMs IOCJIe TOT0, KaK OH JOCTUT yCTAaHOBUBILETOCS
3HAYECHUS.

4. HcnpITaHue NOBBIICHHBIM HAMPsDKEHUEM MPOMBIIIICHHON 4acToThI. JlomyckaeTcs: IpOU3BOIUTh
qna nuHuid 110-220 kB B3aMeH HCHBITaHUS BBIIPAMIICHHBIM TOKOM; 3HAu€HHE MCIBITATEIbHOTO
Harpspkenust: 1uist uHui 110 kB-220 xB (130 kB no orHomenuto x 3emie); mist iuauit 220 kB-500 kB
(288 xB mno otHomeHuo Kk 3emue). [IpOJOKUTENBHOCTH MPUIOXKEHUS HOPMUPOBAHHOTO
UCTIBITATEJILHOTO HATIPSKEHUS 5 MUH.

5. OmpeneneHue akTUBHOTO CONpOTHBIEHMS uil. IlpowsBogurcs miast auuuil 35 kB u Bblme.

AKTHUBHOE COTNPOTHBIICHHE JXWI KaOCTbHOH IMHUM TOCTOSHHOMY TOKY, INpPHBEICHHOE K | MM 2
cedenust, 1| M mmmHEI U Temneparype +20°C, momkHO ObITh He 6osee 0,0179 OM ans MeIHOW KUITBI 1
He 0omaee 0,0294 Om 111 AIFOMMHUEBOM JKHJIB.

6. OmpeneneHne MEeKTpUIeCcKOi pabodelt eMkocTy xwi. [IponsBoanTes it muHUH 35 KB 1 BhIIIE.
M3mepeHHas eMKOCTh, IPUBEACHHAS K YACIbHBIM BEIMYWHAM, HE TOJDKHA OTIIMYATHCS OT PE3yNIbTaTOB
3aBOJICKMX HCIIBITAHMH OoJiee ueM Ha 5%.

7. H3mepenue pacrpeneneHus TOKa II0 OJHOKWIBHBIM KabemssMm. HepaBHOMEpHOCTH B
pacripeneieHiIH TOKOB Ha KaOelsx He JoJnKHa ObITh 6osee 10%.

8. IIpoBepka 3ammTH OT OIYKIAIOIINX TOKOB. [IpoM3BOANTCS TPOBEpKa NEHCTBHUS YCTAHOBICHHBIX
KaTO/IHBIX 3aIlUT.

9. HUcnpITaHne HA HaIWM4YHe HEPACTBOPEHHOTO BO3AyXa (MPOMHUTOYHOE HCIBbITaHue). [IpomsBoaurcs
JUTI MacJIOHATIOTHEHHBIX KaOenpHeIX muHuN 110-220 xB. CozmepkaHre HepacTBOPEHHOTO BO3IyXa B
Macie 10JDKHO ObITh He Oonee 0,1%.

10. VcmpiTaHue MOMNHUTHIBAIONINX arperaTroB M aBTOMATHYECKOTO ITONOTPEBa KOHIIEBBIX MY(]T.
[Ipon3BoanTCS I MacJIOHAIIOHEHHBIX KabenpHbIX rHni 110-220 xB.

Tabauua 1.8.43. IlpenenbHble 3HAUEHUS NTOKA3aTeIell KauecTBa Macja KadeJbHbIX JTUHUH

[Toka3aresnp Macna Hopwmsl 1u1s1 Maciia Mapku
C-220 MH-3
DnexTpuyecKas MPOYHOCTh, KB/cM, He MeHee 180 180
TaHreHc yrina aquanekTpudeckux noteps npu +100°C, %, He 6onee 0,005 0,008
Kucnoruoe uncio, mr KOH Ha 1 r macna, He 6ojee 0,02 0,02
Crenenn aerasanuu, %, He domuee 0,5 1,0

11. KoHTpomb COCTOSHHMS AHTUKOPPO3MHHOTO TMOKPBITHA. IIpom3BOAMTCS JUIS  CTAaIbHOTO
TpyOOIPOBOAa MaCIIOHATIOTHEHHBIX KabepHbIX muaui 110-220 kB.

12. TIpoBepka XapakTepUCTUK Macia. [Ipon3BOIUTCS JUI1 MAcIOHANOJHEHHBIX KaOeNbHbBIX JIMHHN
110-220 kB. OTt6op mpod ciemyetr MpoU3BOIUTH U3 BCEX 3NEMEHTOB JHHUH. [IpoObr Macia mapku C-
220, orompaemeble gepe3 3 CyT. Mocye 3aJIMBKH, JOJDKHEI YIOBICTBOPSTH TpeOoBaHmsIM Ta0IL. 1.8.43.

IIpo6s1 macma mapkun MH-3, orOupaeMbie W3 JTMHHNA HU3KOTO M BBICOKOTO IaBICHUS 4epe3 5 CyT
MOCJIE 3aJIMBKH, JIOJDKHEI YIOBIETBOPSTH TpeOoBaHmMsAM Tadi. 1.8.43.

13. M3MmepeHne cONpOTUBIICHUS 3a3eMileHUS. [IpOM3BOAMTCS HA JIMHMUAX BCEX HANPSDKCHUH U1
KOHUEBBIX 3aJesIoK, a Ha JuHusix 110-220 kB, xpome TOro, i METAUIMYECKHUX KOHCTPYKLMH
KaOeIbHBIX KOJOALEB U MOJIUTOYHBIX ITYHKTOB.

BO3JAYIIHBIE JIMHUH SJIEKTPOIIEPEJAYA
HAINIPSA’KEHUEM BBIIIIE 1 xB

1.8.38. Bo3mymHble JTHHHM 3JEKTPOIEpeaydl HCIBITHIBAIOTCS B O0BEME, INPEIyCMOTPEHHOM
HACTOSAIIUM maparpagom.

1. ITposepka uzonsTopoB. [IponsBoantcs cormacHo 1.8.32.

2. TlpoBepka coemuHeHHi NpoBojoB. Ee cieayer NpoM3BOAWTH IyTEM BHEIIHEr0 OCMOTpa MU
M3MEpEeHUs] TaJCHUsl HANpsHKeHHs WM conpoTuBieHus. OnpeccoBaHHbIE COCAMHEHUsI IPOBOJIOB
OpakyroTcs, eclu:

CTaJIbHON CEPJCYHMK PACTIONIONKEH HECUMMETPUYHO;



reOMETPUYECKHE pa3Mepbl (JUIMHA W JWaMeTp ONPECCOBAHHON 4YacTH) HE COOTBETCTBYIOT
TpeOOBaHUSIM HHCTPYKIMHU 110 MOHTAXY COCAMHHUTEIBHBIX 3KMMOB JaHHOTO THIIA;

Ha TIOBEPXHOCTH COCIMHUTEIIS WIN 3a)KMMa UMEIOTCS TPELIMHbI, CJIebl 3HAUNTEIbHONH KOPPO3UH U
MEXaHUYECKHX MTOBPEKICHHUI;

NaJIeHNe HaNpPSDKEHUS WM CONPOTHUBIICHUE HA YUacTKE COeTMHEHHMs (coequHuTene) oonee yem B 1,2
pa3a TpeBbIIIAET IaJCHUE HANpsHKEHUs WIM CONPOTHBICHHE Ha YyYacTKe IMPOBOAA TOW JKE€ JJIHHBI
(ucnpITaHKe TPOBOIUTCS BEIOOpOUHO Ha 5-10% coennHuTemnei);

KpPHMBU3HA OIPECCOBAHHOIO COEAMHMTENS NpeBblaeT 3% €ero JIMHBI, CTAJIbHOH CEpACYHUK
OIPECCOBAHHOT'O COETUHUTEIS PACIOI0KEH HECUMMETPHYHO.

CBapHble COCMHEHUS OPaKyIOTCsl, €CITH:

MPOM30IIEN HEePEeKOr IOBMBAa HAapy)XHOTO MPOBOJA MM OOHApY)XEHO HapyIeHHWE CBApPKH IpU
neperu0e COeAMHEHHBIX IPOBOJIOB;

ycajiouHas pakOBHMHa B MECTE CBapku uMeeT TiryOuHy Oomee 1/3 nmamerpa mpoBona, a Juis
CTalleaJIOMUHUEBBIX MPOBOJOB ceueHueM 150-600 MM? - Gotee 6 MM;

NaJIeHNe HaNpPSDKEHUS 1M CONPOTHUBIICHUE MPEBhILIaeT Oosee ueM B 1,2 pasa najeHue HanpspKeHHs
WU COIIPOTUBIICHHE HA YYacTKe IMPOBOAA TAKOM JKE JUIMHBL.

3. V3mMepeHue COPOTHBIICHUS 3a3€MIICHHUS OTIOp, X OTTSDKEK U TPOCcoB. [IponsBoanTcs B
cooTBercTBUH ¢ 1.8.36.

T'nmaBa 1.9
n30Jis10usA DJIEKTPOYCTAHOBOK

YTBEPXIAEHO
MUHHCTEPCTBOM SHEPTETUKA
Poccuiickoit ®enepanun

IIpuxa3z ot 8 uromnsa 2002 r. Ne 204

Besooumcs 6 deticmeue
¢ 1 ausaps 2003 2.

OoJgactbs npuMeHnenns. OnpenejeHus

1.9.1. Hacrosmas riiaBa pacipoCTPaHSICTCss Ha BHIOOP M30JIIUHU 3JICKTPOYCTAHOBOK MEPEMEHHOTO
TOKa Ha HOMUHAJIbHOE HampsbkeHue 6-750 kB.

1.9.2. JInuHa MyTH yTEYKH W3OJIAIMHA (H30JIATOPA) UM COCTABHOW M30JSIMOHHON KOHCTpyKimu (L)
- HaMMEHbIIIEe PACCTOSHHUE IO MOBEPXHOCTH H3OJIAHOHHON JeTald MEXIy METAIMYECKUMU YacTAMHI
pa3HOro NOTeHIHAA.

1.9.3. DddexrtuBHas JyiMHa IyTH YTEYKH - YaCTh JUIMHBI IYTH YTEYKH, OIpEIessionas
IEKTPUIECKYIO MPOYHOCTh M30JIATOPA MM H3OJISIIMOHHOM KOHCTPYKIMHU B YCIIOBHSAX 3arpsi3HEHUS U
YBIIQ)KHEHUS.

VY nenbHast 3 dexTrBHAs JUTMHA ITyTH yTeuKH(),) - OTHOLICHHE (D ()EKTHBHOM AJIMHBI YT YTEYKH K
HanOoupIIeMy paboueMy Mex(azHOMY HaNPsHKEHHIO CETH, B KOTOPOH paboTaeT 3JeKTpOyCTaHOBKA.

1.9.4. Kosbduuuent ucrnonb3oBanus bl nytd yreukd (K) - monpaBovHbIA KOI(QQHUIMEHT,
YUUTHIBAIOIINHA 3()(HEKTHBHOCTD MCHONB30BAHUS JIMHBI ITyTH YTEUKH M30JIITOPA WM W30JSIMOHHOM
KOHCTPYKITHH.

1.9.5. Cremens 3arps3aenus (C3) - mokaszaTenb, YYUTHIBAIOMIAN BIHSHHE 3arpsA3HEHHOCTH
aTMoc(epbl Ha CHIKEHHE 3JIEKTPUUECKON MMPOYHOCTH M30JISIMHN JIEKTPOYCTaHOBOK.

1.9.6. Kapra creneneii 3arpsisHenus (KC3) - reorpaduyeckas kapra, palfOHHPYIOIIAs TEPPUTOPHIO
no C3.

Oomue TpedboBaHust
1.9.7. Bribop H30IATOPOB WM HW3OJSAIMOHHBIX KOHCTPYKIMH U3 crekna u ¢apdopa momkeH

MPOM3BOJUTECA MO yIEIbHOW 3(QEKTUBHOW UIMHE IMyTH yTedkd B 3aBUCHMOCTH oT C3 B MecTe
PacCIIONIOKEHHS JJIEKTPOYCTAHOBKM M €€ HOMHHAJIBHOTO HampspkeHWs. BpiOOp HM30IMTOpOB WU



M30JSIIMOHHBIX KOHCTPYKIMH M3 cTekia M (apdopa MOXKET HMPOU3BOIUTHCS TAKXKE IO PaspsaHbIM
XapaKTepUCTHUKAM B 3arpsI3HEHHOM U YBJIQXKHEHHOM COCTOSIHHU.

BpIOOp TOJMMEPHBIX HM30JIITOPOB WM KOHCTPYKUMH B 3aBHUcuMocTH OT C3 M HOMMHAJIBHOTO
HaNpsDKEHUsI  AJIEKTPOYCTAHOBKU  JIOJDKEH IIPOM3BOAMTHCS MO Pa3psiAHBIM  XapaKTEepUCTHKAM B
3arps;3HEHHOM U YBIQ)KHEHHOM COCTOSIHUU.

1.9.8. Ompenenerne C3 AOMKHO MPOU3BOAUTHECS B 3aBUCHUMOCTU OT XapaKTEPHUCTUK MCTOYHHUKOB
3arpsi3HEHUSI U PACCTOSIHUSI OT HUX [0 3JIeKTpoycTaHoBkH (Tabm. 1.9.3-1.9.18). B cmywasx, xorga
ucronbp3oBanue Tada. 1.9.3-1.9.18 mo Tem mnM MHBIM IpPUYMHAM HEBO3MOXHO, ompenenenne C3
cnexyet nmpousBoauts no KC3.

BOnu3u MpOMBINUICHHBIX KOMIUIEKCOB, a TaKke B paliOHaX C HaJOXXEHHEM 3arps3HEHHH OT
KPYIHBIX MPOMBIIUICHHBIX npeanpuatiid, TOC 1 HCTOUHMKOB YBJIa)KHEHUS C BHICOKOW DIIEKTPHYECKON
MPOBOAUMOCTHIO onpeaeneHne C3, Kak MpaBuiio, J0JHKHO Npou3Boauthes mo KC3.

1.9.9. Jnuea nytn yreuku L (cM) HM30JIMTOPOB M HM3OJILIMOHHBIX KOHCTPYKIMH W3 CTEKIa U
tdapdopa nomkHa onpenenaThes mo hopmyse

L=x,-U-Kk

rae h, — yaenbHast 3¢ GeKTHBHAS IJIMHA MyTH YTeuku 1o 1adi. 1.9.1, cM/kB;
U - Haubousliiee padbouee MexaydasHoe Hampsokenue, kKB (mo [OCT 721);
k — ko3¢ dunmenT ucnons3oBanust bl mytH yreuku (1.9.44-1.9.53).

HN3oasauusa BJI

1.9.10. VYnpenpHas >QdeKTrBHAs UIHHA IYTH YTEYKH MOJACPKUBAIOIINX THPITHA HU30JIATOPOB U
IITBIPEBEIX H30JATOPOoB BJI Ha METAINIMUECKUX M KENe300€TOHHBIX Onopax B 3aBUCHMOCTH oT C3 u
HOMHHAJIBHOrO HanpsbkeHus (Ha BbicoTe 10 1000 M Haj ypoBHEM MOps) JOJDKHA NPHHUMATHCS IO
Tabm. 1.9.1.

Tabauya 1.9.1
YnenbHast 3¢ (peKTHBHAS JJIHHA MYTH YTEYKH MOAIEPKABAKIINX THPJISIH] U30JIATOPOB

M IIThIPEeBBIX U30JaATOPoB BJI Ha MeTa/iIMYecKUX U Ke1e300eTOHHBIX ONOPax,
BHeEUIHEH U30/1I11HU JIeKTPoodopyA0BaHus U U30JsiTopoB OPY

CreneHb A,, cM/KB (He MeHee), TPy HOMHHAJILHOM HanpsbKeHuH, KB
3arps;3HEHUS 10 35 BKJIFOUUTEITBLHO 110-750
1 1,90 1,60
2 2,35 2,00
3 3,00 2,50
4 3,50 3,10

VY nenbHas >QPeKTUBHAS JUITMHA MYTH YTEUKH MOICPKUBAIOIINX THPJISTHIT U IITHIPEBBIX N30JSITOPOB
BJI na BeIcoTe Oomee 1000 M Ham ypoBHEM MOpsS IOJDKHAa OBITh YBEIMYCHA IO CPAaBHEHHIO C
HOpPMHpOBaHHOHU B Tabm. 1.9.1:

ot 1000 1o 2000 M - Ha 5 %;

ot 2000 o 3000 M - Ha 10 %;

ot 3000 o 4000 M - Ha 15 %.

1.9.11. M3onAioHHBIE PACCTOSIHUS MO BO3AYXY OT TOKOBEIYIIMX 1O 3a3€MJICHHBIX YacTeil orop
JIOJDKHBI COOTBETCTBOBATh TPEOOBAHMSM IJI. 2.5.

1.9.12. KosmuecTBO MOJBECHBIX TapeibuaThIX H30JIATOPOB B IOJICPXKUBAIOIIMX THUPJIAHAAX U B
MIOCJIC/IOBATENIbHON IETIM THPJISTHJ CIIeNHANIbHOM KOHCTpyKuuK (V-00pa3HbIX, A-00pasHBIX, #™ -

06pa3H1,1x, Y - 06p33HI)IX U JAp., COCTABJICHHBIX H3 H30JATOPOB OJHOTI'O an[a) JJIA BJI Ha
METAIUIMYECKUX U JKeJIe300€ TOHHBIX OIopax JOJIKHO ONPEACIIATHLCA 11O (I)OpMyne



rae L, - anmMHa mMyTH yTEYKH OXHOTO H30JSTOpa IO CTaHAAPTYy WIM TEXHHYECKHM YCIOBHUSIM Ha
M30JIITOP KOHKPETHOTO THIa, cM. Ecim pacdeTr M He JaeT Lesoro 4mcia, TO BHIOMPAIOT cleayroliee
L[eJI0e YUCIIO.

1.9.13. Ha BJI nanpsbkeHueM 6-20 kB ¢ MeTaJuIM4eCKMMH M JKeJe300€TOHHBIMH OIOpPaMu
KOJIMYECTBO IIOJIBECHBIX TapebyaThlX H30JIATOPOB B IOJJICPXKHMBAIOIIMX W HATSHKHBIX THPIISTHIAX
JOIDKHO ompezaensTses no 1.9.12 u He3aBuCHMO OT Marepuaia Onop IOJDKHO COCTaBIISITH HE MEHee
JIBYX.

Ha BJI nanpsokennem 35-110 kB ¢ MeTaimmmyeckumu, skene300€TOHHBIMU | IEPEBSIHHBIMHU OTIOPaMHU
C 3a3eMJICHHBIMH KpPEIUICHHSMH THUDJISHA KOJIMYECTBO TapelbyuaThblX H30JATOPOB B HATSDKHBIX
THPJISIHOAX BCEX THIIOB B paiioHax c¢ 1-2-if C3 cienyer yBenM4YMBaTh Ha OJUH H30JIATOP B KaKIOH
THPJISIHJIE 110 CPAaBHEHHMIO C KOJMYECTBOM, MOJTy4eHHBIM 110 1.9.12.

Ha BJI nampspkenuem 150-750 kB Ha MeTamnnueckuX U JKeNe300€TOHHBIX OMNOpax KOJIUYECTBO
Tapeib4aThIX H30JIITOPOB B HATSDKHBIX THPIISTHIAX TOJDKHO ompenensaTses mo 1.9.12.

1.9.14. Ha BJI nanpsbkenuem 35-220 kB c pepeBsHHbIMU omopaMu B padonHax c¢ 1-2-it C3
KOJIMYECTBO MMOJBECHBIX TapeibuaThiX M30JTOPOB M3 cTeksa wiH (apdopa Jomyckaercs MpUHUMATh
Ha | MeHbIIe, yeM /i1 BJI Ha MeTaJuIMUeCcKUX WITH KeJIe300€TOHHBIX OMopax.

Ha BJI nampsbxkenunem 6-20 kB ¢ JepeBsSHHBIMHM OIOpaMH WJIM JIEPEBSHHBIMH TpaBepcaMu Ha
METAUIMYECKUX M HKeIe300eTOHHBIX OMopax B paiioHax ¢ 1-2-it C3 ynenbHas 3dexTHBHAs AIMHA TYTH
YTEUKHU M30JISITOPOB J0JDKHA OBITH HE MeHee 1,5 cM/kB.

1.9.15. B rupnsHaax omop OOJBIIMX TMEPEXOJ0B IODKHO MPEIYyCMATPUBATHCS II0 OJHOMY
JIOTIOJIHUTENILHOMY Tapelib4aToMy M30JIITOpy U3 crekia mwin dapdopa Ha kaxasie 10 M npeBbIICHHS
BBICOTBI OMOPBI cBepX 50 M IO OTHOLICHUIO K KOJMYECTBY HM30JIITOPOB HOPMAJIBHOI'O HCIIOJIHEHHUS,
OTpeIeTICHHOMY JIJIsl OJIHOUETHBIX THPISH TIpH A, = 1,9 cM/kB mis BJI nanpsokenuem 6-35 kB u i, =
1,4 eM/kB mna BJI manpstxeruem 110-750 xB. TIpu 3TOM KOTHYECTBO H30JISATOPOB B THPIISTHAAX ITHX
OTIOp JIOJDKHO OBITH HE MEHEE TPeOyeMOoro 110 yCIOBHAM 3arps3HEHNUs B pailoHe epexoa.

1.9.16. B rupnsHmax tapeiapuaThIX H30JITOPOB M3 CTeKIa Win (apdopa, MOJBEIICHHBIX Ha BBICOTE
6onee 100 M, JODKHBI MpPEAyCMAaTPHUBATHCS CBEPX OMpeneeHHOro B cooTBercTBHH ¢ 1.9.12 1 1.9.15
JIBa IOTIOJIHUTEIBHBIX N30JSITOPA.

1.9.17. Bwibop wm3omsamuu BJI ¢ W30IMPOBaHHBIMH MPOBOJAMH JOJDKCH IIPOU3BOAWTHECS B
cootBerctBum ¢ 1.9.10-1.9.16.

BHemnss crexiasiHHas U ¢papdopoBasi H3011Us dIeKTpoodopyroBanus u OPY

1.9.18. VYpenvHas o>¢dexkTuBHas [IMHA IIyTH YTEYKH BHemHed ¢GappopoBoi H30IsHUU
aekTpoobopynoBaHus 1 n3o0isaTopoB OPY HampspkeHunem 6-750 kB, a Takke HapyKHOW 4acTH BBOJIOB
3PV B 3aBucumoctu oT C3 M HOMMHAJIBHOTO HampspkeHHs (Ha BbicoTe 10 1000 M Ham ypoBHEM Mops)
JIOJDKHA MPUHUMATHCS 1o Tadut. 1.9.1.

VYnaenvHas a¢dQekTHBHAs [UIMHA IIyTH YTEYKH BHEIIHEW W30JIALMKA 3JIEKTPOOOOpYJIOBaHUS U
n3onaTopoB OPY mHampspkenuem 6-220 kB, pacnonmokeHHpIXx Ha BbIcoTe Oosee 1000 M, momkHa
npuHUMatkest: Ha Bbicote 70 2000 M - mo tabm. 1.9.1, a Ha Beicote ot 2000 1o 3000 M - Ha oaHy
CTEIeHb 3arps3HEHNs BBILIE [0 CPABHEHHIO C HOPMUPOBAHHOIA.

1.9.19. TIpu BeiOope m3ossiu OPY M30JIALMOHHBIE PACCTOSIHUS 1O BO3IYXY OT TOKOBEIYIIUX
gacteld OPY 10 3a3eMIIEHHBIX KOHCTPYKIIMH JOJDKHBI COOTBETCTBOBATH TpeOOBaHUM TI1. 4.2,

1.9.20. B HarTshkHBIX M moaAepKHBarolMX rupisiHgax OPY uucio TapenbyaThix H30JIATOPOB
cienyet onpenensts mo 1.9.12-1.9.13 ¢ nobapieHreM B KakIylo LeMNb TUPJISHABI HampsokeHreMm 110-
150 kB - ognoro, 220-330 kB - aByx, 500 kB - Tpex, 750 kB - 4eTbipex U301TOPOB.

1.9.21. TIpu OTCYTCTBHH DIIEKTPOOOOPYIOBaHHMS, YAOBIETBOPSIONIEro TpeboBanusM tabi. 1.9.1 st
paiioHoB ¢ 3-4-ii C3, HeoOX0JMMO NMPUMEHATH 000PYI0BAaHKE, H30JIAITOPHI M BBOJIBI HA 00Jiee BHICOKHE
HOMUHAJIbHBIE HATIPSHKEHUSI C U30JSIIMEH, yoBIeTBopsitoiei Tadm. 1.9.1.

1.9.22. B paiioHax ¢ yCIOBHUSIMHU 3arpsi3HEHUs, npesbiiiatommumu 4-10 C3, Kak MpaBuilo, Cleayer
peaycMaTpuBaTh coopyxenue 3PVY.

1.9.23. OPY wamnpspkenuem 500-750 kB wu, xak mpaswiao, OPY nanpspbkenuem 110-330 xB ¢
0OJBIINM KOJIMYECTBOM NPUCOEIMHEHUH HE JOJDKHBI pacroiaraTtees B 30Hax ¢ 3-4-if C3.

1.9.24. VnenpHas 3dGdexTrBHAS AJIMHA MYTH YTEUKH BHEUIHEH M30JIALHN 3JIEKTPOOOOPYIOBaHUS U
n3onsitopoB B 3PY nanpsokenuem 110 kB u Boie gommkHa ObITh He MeHee 1,2 cM/kB B paiionax c¢ 1-i
C3 u me menee 1,5 cM/xB B paitonax ¢ 2-4-it C3.

1.9.25. B paiionax ¢ 1-3-it C3 gomkubl npumensteess KPYH u KTII ¢ usossueis mo tada. 1.9.1. B
pationax ¢ 4-it C3 momyckaercss npumenenue tonbko KPYH m KTII ¢ m3onsTopamu crenyaibHOTO
WCTIOJHEHHSI.



1.9.26. U3onsTopsl THOKKX M KECTKUX HAPYKHBIX OTKPBITBIX TOKOIIPOBOJIOB JIOJKHBI BEIOMPATHCS C
ynenbHO# 3ddextrBHON MHON myTn yreuku mo Ttabm. 1.9.1: &, = 1,9 cm/kB Ha HOMHHambHOE
Hanpspkenue 20 kB s ToxonpoBogoB 10 kB B paiionax ¢ 1-3-it C3; A, = 3,0 cM/kB Ha HOMUHAITBHOE
Hanpspkenue 20 kB st tokonpoBogoB 10 kB B paiionax ¢ 4-it C3; &, = 2,0 cM/kB Ha HOMUHAJIBHOE
Hanpspkerue 35 kB s TokornpoBonos 13,8-24 kB B pationax ¢ 1-4-i1 C3.

Br160p n30/s1MH 10 Pa3psAIHBIM XapaKTepPHCTHKAM

1.9.27. T'upnauael BJI Hanpskenuem 6-750 kB, BHeImHAA H30JALUs 31€KTPOOOOPYNOBAaHUS U
usonaTopsl OPY  wnampspkernuem 6-750 kB pomxsbl uMeTh 50%-Hble paspsaHble HaNpSKEHUS
MPOMBIIIJICHHOM YacTOThl B 3arpsA3HEHHOM M YBIQKHEHHOM COCTOSHMM HE HIDKE 3HAYCHMUH,
MPUBEACHHBIX B Ta0I. 1.9.2.

VY nenbHas NOBEPXHOCTHAS MPOBOAUMOCTS CJIOS 3arpsA3HEHUS JODKHA MPUHUMATECS (HE MEHee):

s 1-i C3 - 5 MxCw, 2-1 C3 - 10 MxCwm, 3-ii C3 - 20 MkCwm, 4-i1 C3 — 30 MxCwm.

Tabnuya 1.9.2
50%-nble pa3psigHble HanpsixkeHus rupisina BJI 6-750 kB, BHemHeld n30asiuuu

3JIeKTPo00Opya0oBaHus U U30JaATOPoB OPY 6-750 kB B 3arpsisHeHHOM
U YBJI2KHEHHOM COCTOSIHUM

HomunansHOe HampspkeHue 50%-Hble pa3psHble HapsHKeHUs, KB
9JIEKTPOYCTAaHOBKH, KB (meficTByIONIME 3HAYCHNUS)
6 8
10 13
35 42
110 110
150 150
220 220
330 315
500 460
750 685

OnpeneieHne CTeNeHH 3arPsi3HEHHS

1.9.28. B paiioHax, He NONAJAOMNX B 30HY BJIMSHHS MPOMBIIUICHHBIX MCTOYHHKOB 3arpsi3HEHHS
(yreca, TyHApa, TECOTYHIPA, JIyTa), MOXKET IIPUMEHATHCS N30JSIIUS ¢ MEHBIIEH yaenbHoi 3 dekTHBHON
JUTMHOH ITyTH YTEYKH, YeM HopMHupoBaHHas B Tabm. 1.9.1 s 1-it C3.

1.9.29. K paiionam ¢ 1-it C3 oTHOCATCS TEPPUTOPUH, HE TIOTATAOIINE B 30HY BIHSIHUSI HCTOYHHKOB
NPOMBIIUICHHBIX M TPUPOIHBIX 3arpsi3HeHWH (00JioTa, BBICOKOTOPHBIE paMOHBI, palOHBI CO
¢11a003aCONICHHBIMH TIOYBAMH, CETbCKOX03SHCTBCHHBIC PAiOHBI).

1.9.30. B npoMbIIUIEHHBIX paifoHax MPU HAIMYNH 0O0CHOBBIBAIOIINX JAAHHBIX MOXKET MPUMEHSTHCS
M30JsIIUst ¢ OoubIel ynenbHOW 3(QeKkTHBHON JUIMHOM ITyTH yTeYkKd, YeM HOPMHpOBAHHAs B TaOIl.
1.9.1 s 4-i1 C3.

1.9.31. Crenenp 3arps3HeHHs] BOIM3M NPOMBIIIIEHHBIX NPEINPHATHH TOJDKHA ONPENENATHCS 10
Tabm. 1.9.3-1.9.12 B 3aBHCHMOCTH OT BHJa W pPAacuYeTHOTO OO0BEMa BBIMTYCKAEMOH TNPOAYKIMH U
paccTOsHUS 10 UICTOYHUKA 3arpsI3HEHHUH.

PacueTHBIi 00BEM TNPOAYKINM, BBITYCKAEMOW IPOMBIIUICHHBIM TPEINPHATHEM, OIpEAeIseTcs
CYMMHpPOBaHHEM BCEX BHAOB npoaykuuu. C3 B 30HE YHOCOB JAEHCTBYIOIIETO WIIM COOPYXXaeMOTo
NPEANPUATUS J0JDKHA OIPEAENAThCA 10 HauOOoJNbIIEMy T'OJOBOMY O0BEMY NPOIYKIHMH C y4YETOM
MEpPCIIEKTUBHOTO IIaHa Pa3BUTHs Npeanpusatus (He Oosnee yem Ha 10 net Bepen).

1.9.32. Crenens 3arpsizHeHust BOsm3n TOC M NPOMBIIUIEHHBIX KOTEIBHBIX JOJDKHA ONPENEeISThCS
no Taby. 1.9.13 B 3aBUCHMOCTH OT BH/ia TOIIIMBA, MOIIIHOCTH CTaHIIMH U BBICOTHI JBIMOBBIX TPYO.

1.9.33. I1Ipu otcyere paccrosiuii o Tadi. 1.9.3-1.9.13 rpaHuiei HCTOYHMKA 3arpSA3HEHUS SBISETCS
KpHBasi, orudaromias Bce MecTa BEIOpOcOB B atMocdepy Ha janHoM npeanpusitin (TIC).

1.9.34. B cnyyae mpeBbllIeHHs O0BeMa BBIIyCKaeMoOH mpoxykuuu u MommHoctn TOC, mo
CpaBHEHMIO C yKazaHHbIMH B TaOm. 1.9.3-1.9.13, cnenyer yBenmumBare C3 He MeHee 4eM Ha OJHY
CTYIICHb.




1.9.35. O0beM BBIIyCKaeMON NPOAYKIMH NPH HAIWYAM Ha OJHOM INPEINPHATHA HECKOJBKUX
MCTOYHMKOB 3arpsi3HEHUs] (LI€XOB) MOJDKEH ONPENeNSAThCS CYMMHPOBaHHEM OOBEMOB MNPOIYKLUH
OTZAEJBHBIX 1IeX0B. Eciii HCTOYHMK BBIOpOCA 3arpsI3HAIONINX BELIECTB OTJEIBHBIX MPOU3BOJICTB (LIEXOB)
OTCTOMT OT JPYIMX HMCTOYHHKOB BbIOpoca mpennpusitus Oonbme yem Ha 1000 M, rogoBodl o0beM
MPOJIYKIMHU JOJDKEH OIPENeNAThCS I TUX MPOU3BOJICTB U OCTAIBHON YacTH MPEIIPHUATHS OTIEIBHO.
B sTom citydae pacuetnas C3 goipkHa onpenensTees coryacHo 1.9.43.

1.9.36. Ecnmn Ha OJHOM NPOMBIIUIEHHOM NPEINPHUATHH BBITYyCKACTCS HPOIYKIMS HECKOJIBKUX
oTpacneil (MM momoTpaciieil) MPOMBIIUIEHHOCTH, yka3aHHBIX B Tabna. 1.9.3-1.9.12, to C3 cnenyer
ompenenarts cornacuo 1.9.43.

1.9.37. I'panuns! 30HbI ¢ qanHO# C3 crnepyeT KOPPEKTUPOBATh C YUETOM PO3bI BETPOB IO (hopMyJe

S:SOﬂ,
WO

rre S - pacCTOsiHMEe OT TpaHMIBl MCTOYHHMKA 3arps3HEHUs] O IpaHMIbl paiioHa ¢ nanHou C3,
CKOPPEKTHPOBAHHOE C YYE€TOM PO3bI BETPOB, M;

Sp - HOPMHPOBAHHOE PACCTOSIHUE OT I'PAHMIBI MCTOYHMKA 3arpsi3HEHHs O TpaHUIBI paiioHa C
naHHOM C3 mpu KpyroBoi po3e BETpoOB, M;

W — cpenHeronoBasi HOBTOPSIEMOCTh BETPOB paccMaTpuBaeMoro pymoa, %;

Wy — NOBTOpsSIEMOCTh BETPOB OJJTHOTO pyMOa Mpu KPYroBoi po3e BETpoB, %.

3nauenus SISy MOMKHBI OrpaHUYKUBaThCs npeaeaamu 0,5 < S/Sp < 2.

1.9.38. Cremenp 3arps3HeHHs BONH3M OTBAJOB MBULAIINX MAaTEPHAJOB, CKIAICKUX 3MaHUA W
COOpPY)KEHHH, KaHATH3aIHOHHO-OYNCTHBIX COOPYKEHHHU CIIEAYeT OMpeesaTh mo tadn. 1.9.14.

1.9.39. Crenens 3arpsa3HeHNs BOIN3U aBTOIOPOT C MHTEHCHBHEIM HCIOIB30BaHIEM B 3UMHEE BpeMs
XUMHYIECKHUX MTPOTHBOTOJIOJICAHBIX CPENICTB CICIyeT ONpeaessaTh o Tadm. 1.9.15.

1.9.40. CreneHp 3arps3HEeHUS B MPUOPESIKHOW 30HE MOpEH, CONEHBIX 03ep M BOJOEMOB JIOJDKHA
ompenenaTscs mo Tadi. 1.9.16 B 3aBHCHMOCTH OT COJICHOCTH BOJBI U PACCTOSHHA 0 OEPEeTroBOI TMHUH.
PacyetHast coIeHOCTH BOABI OMPEIEIACTCS MO THAPOIOTHIECKAM KapTaM KaK MaKCHMallbHOE 3HaUCHUE
COJICHOCTH MTOBEPXHOCTHOTO CIIOSI BOAKI B 30HE 10 10 kM BriryOpb akBaTopuu. CTETIeHb 3arpsi3HEHUS Hal
MTOBEPXHOCTHIO 3aCOJICHHBIX BOJOEMOB CIIEAyeT IPUHIMATh Ha OHY CTYIICHB BHIIIE, YeM B Ta0m. 1.9.16
1t 30HBI 70 0,1 xM.

1.9.41. B paiioHaX, MOIBEPKEHHBIX BETPaM CO CKOPOCThIO Oomee 30 M/c co CTOpOHBI MOps
(TIepHOAMYHOCTRIO HE peke OJHOTO pasza B 10 Jer), paccTosHHUA OT OeperoBoil INHUY, IPUBEICHHBIC B
Tabm. 1.9.16, ciexyer yBenmauts B 3 pasa.

Jns BomoemoB miomanpo  1000-10000 m
CpaBHEHHIO ¢ JaHHBIME Tabmd. 1.9.16.

19.42. CreneHp 3arps3HEHUs BOJHM3H TpPaIWpeH WIH OpBI3TAIGHEIX 0OacCeHOB JTOJDKHA
ompenenatscs 1o Tadn. 1.9.17 mpu yaenpHOH HPOBOAMMOCTH LIUPKYISAIHOHHON Bomasl MeHee 1000
MKCMm/cM 1 1o Tab. 1.9.18 mpu yaensHo# mpoBogumocta ot 1000 1o 3000 MxCwMm/cM.

1.9.43. Pacuernyro C3 B 30HE HAJOXCHHUS 3arps3HEHUA OT JBYX HE3aBHCHMBIX HCTOYHHKOB,
OTIpeNieNIeHHYIO C y4eTOM po3sl BeTpoB 1o 1.9.37, cnemyer onpenenars mo tadn. 1.9.19 HezaBucuMoO OT
BUIa IPOMBIIIJICHHOTO WITH MIPHPOTHOTO 3arpsI3HCHUS.

2
C3 JAOIMYCKAacTCd CHWXATb Ha OJHY CTYHCHb IO

Tabauya 1.9.3

C3 B0IM3M XMMHYECKHX NPeANPUATHII 1 NPOU3BOACTB

PacuerHsIit 00beM C3 npu paccTOSHUM OT HCTOYHUKA 3aTPSI3HEHHUS, M
BBIITyCKaeMOM npoaykuuy, | 1o 500 | ot 500 | or 1000 | oT 1500 | oT 2000 | ot 2500 | 0T 3000 | or
TBIC. T/TON 10 1000 | mo 1500 | mo 2000 | xo 2500 | mo 3000 | mo 5000 {5000
Jo 10 1 1 1 1 1 1 1 1
Ot 10 o 500 2 1 1 1 1 1 1 1
Ot 500 mo 1500 3 2 1 1 1 1 1 1
Ot 1500 mo 2500 3 3 2 1 1 1 1 1
Ot 2500 1o 3500 4 3 3 2 2 1 1 1
Ot 3500 mo 5000 4 4 3 3 3 2 2 1




C3 Bosn3n HepTenepepadaThIBAIOIINX U HePTEXUMHYECKHX
NpeANPUSITHH W PONU3BOJICTB

Tabnuya 1.9.4

[omorpacip Pacuernsiit o0bem | C3 mpu pacCTOSIHUM OT HCTOYHMKA 3aTPSA3HEHUS, M
BBIITyCKaeMOM 10 500 | or 500 [ot 1000 | ot 1500 | 0T 2000 | ot
MIPOAYKIIHH, 1o 1000 | mo 1500 | mo 2000 | o 3500 {3500
TBIC. T/TOJ

HedrenepepadatsiBatomme |Jo 1000 1 1 1 1 1 1
3aBOJIBI Ot 1000 go 5000 2 1 1 1 1 1
Ot 5000 10 9000 3 2 1 1 1 1
Ot 9000 1o 18000 3 3 2 1 1 1
Hedrexumrmaeckue Jo 5000 3 2 1 1 1 1
3aBOJIbI 1 KOMOUHATEI Ot 5000 o 10000 3 3 2 1 1 1
Or 10000 gmo 4 3 3 2 1 1

15000
Ot 15000 nmo 4 4 3 3 2 1

20000
3aBonpl cuaTeTHYeCKOTO {0 50 1 1 1 1 1 1
KaydyKa Ot 50 1o 150 2 1 1 1 1 1
Ot 150 mo 500 3 2 1 1 1 1
Ot 500 1o 1000 3 3 2 1 1 1
3aBOIbI Jlo 100 1 1 1 1 1 1
PE3NHOTEXHIUYECKIX Ot 100 7o 300 2 1 1 1 1 1

15163 (Sh1050%

Tabauya 1.9.5

C3 BO.1M3M NpeaNpUATHIi 10 NPOU3BOACTBY ra3oB U nepepadoTke HePTAHOIO raza

ITomorpacns PacuerHsIit 06beM C3 npu paccTOSHUH OT UCTOYHUKA
BBIIIYCKaeMOH MPOJYKIUH 3arpsi3HEHUS, M
70 500 | ot 500 mo 1000 [ ot 1000
[Ipoun3BoicTBO ra3oB HesaBucumo ot 06bema 2 1 1
Iepepabotka HedrsiHoro raza |HesaBucumo ot 00beMa 3 2 1

C3 BOJM3M npeANPUsTHIl 10 NPOU3BOACTBY HELIIOJI03bI M OyMaru

Tabnuya 1.9.6

ITogorpacns PacuerHsIit 00beM C3 npu paccTosTHUM OT HCTOYHUKA 3arpsI3HEHMSI, M
BBIITyCKaeMOW Npoaykuuy, | mo 500 [ or 500 go 1000 | or 1000 go 1500 | or 1500
TBIC. T/TOL

IIpownzBoacTBO Jo 75 1 1 1 1

LIEJUTIOJIO3bI |0t 75 mo 150 2 1 1 1

mosrynesutoIossl |0t 150 mo 500 3 2 1 1
Ot 500 mo 1000 4 3 2 1

IIpousBoacTeo HeszaBucumo ot 00bema 1 1 1 1

Oymaru




Tabnuya 1.9.7

C3 BOJIM3M NpeANPUATHII U MPOU3BOJACTB YePHOH MeTAJIYPTrUHr

[omorpaciup Pacuernsiit 00beM | C3 mpu pacCTOSHUM OT UCTOYHUKA 3arPs3HEHUS, M
BBIITYCKaeMOH mo | or 500 | or 1000 | oT 1500 | oT 2000 [ oT
MPOXyKIHH, ThIC. T/Tox| 500 | mo 1000 | mo 1500 | mo 2000 | mo 2500 | 2500
BrrmuiaBka  uyryma  u|[o 1500 2 1 1 1 1 1
CcTaIu Ot 1500 mo 7500 2 2 2 1 1 1
Ot 7500 mo 12000 3 2 2 2 1 1
T'oprooborarutensabie  |[Jo 2000 1 1 1 1 1 1
KOMOMHATHI Ot 2000 go 5500 2 1 1 1 1 1
Ot 5500 no 10000 3 2 1 1 1 1
Ot 10000 1o 13000 3 3 2 1 1 1
Kokcoxummponzeoacteo |Jo 5000 2 2 2 2 2 1
Ot 5000 mo 12000 3 2 2 2 2 1
DeppocTiaBsl Jo 500 1 1 1 1 1 1
Ot 500 mo 700 2 2 1 1 1 1
Ot 700 mo 1000 3 3 2 1 1 1
IIpownzBoacTBO Hezasucumo or| 3 2 2 2 1 1
MarHe3HaJIbHBIX M3JeNHii |o0bemMa
IIpokar u oOpaboTka|HezaBucumo or| 2 1 1 1 1 1
YyTyHa U CTaJll o0bemMa

Tabauya 1.9.8

C3 BO1M3M NpeaNpUATHI U POU3BOACTB LBETHOH MeTANLITYyPrun

Tlonorpacib PacuerHsbiil 00beM C3 npu paccTOSHUM OT UCTOYHHMKA 3aTrPSI3HEHUS, M
BBIITyCKAaEMOI IIPOAYKIINHY, 110 ot 500 | or 1000 | or 1500 | or 2000 | oT 2500 | oT
TBIC. T/TOX 500 | mo 1000 | mo 1500 | mo 2000 | mo 2500 | mo 3500 | 3500
IIpousBoxacTBO Jlo 100 1 1 1 1 1 1 1
AJTFOMUHUSA Ot 100 go 500 2 2 1 1 1 1 1
Ot 500 10 1000 3 3 2 2 1 1 1
Ot 1000 10 2000 3 3 3 2 2 1 1
IIpoussoxcTeo Orl o5 1 1 1 1 1 1 1
HUKEJIL Or 5 o 25 2 2 1 1 1 1 1
Ot 25 10 1000 3 2 2 1 1 1 1
IIpousBoacTBO penxux |HesaBucumo ot o6bema 4 4 3 3 2 2 1
MeTaJIoB
TIpon3BOACTBO IIMHKA HesaBucumo ot oobeMa 3 2 1 1 1 1 1
IIpousBoxcTBo u oOpaboTka|HesaBucnmo or oopema 2 1 1 1 1 1 1
IL[BETHBIX METaJJIOB

Tabauya 1.9.9

C3 BoM3H npennpmnnﬁ O MPOU3BOJICTBY CTPOUTEJILHBIX MATEPUAIOB

Tonotpacnb PacuerHsbiii 00beM C3 npu paccTOSHUM OT UCTOYHMKA 3arps3HEHHUs, M
BEIITYCKAaeMOH npoaykiuu, | mo |or 250 | or 500 | or 1000 | or 1500 | 0T 2000 | or
ThIC. T/TOJ| 250 [ 10 500 | mo 1000 | o 1500 | o 2000 [ mo 3000 | 3000
IIpou3BosaCTBO LiIeMEHTa Jo 100 1 1 1 1 1 1 1
Ot 100 1o 500 2 2 1 1 1 1 1
Ot 500 1o 1500 3 3 2 1 1 1 1
Or 1500 1o 2500 3 3 3 2 1 1 1
Ot 2500 1o 3500 4 4 3 3 2 1 1
Ot 3500 4 4 4 3 3 2 1
IIpousBoncTBO acbecTa u Jip. He3zaBucumo ot o0bema 3 2 1 1 1 1 1
TIpousBoxcTBo GeToHHBIX M3 1| HezaBucumo oT oobema 2 1 1 1 1 1 1
p.




Tabauya 1.9.10

C3 BOIM3M MAIIMHOCTPOUTEIbHBIX MPeANPUATHIA H IPOU3BOACTB

PacueTrHBIit 00beM BBIITYCKAeMOH MPOIYKITHH

C3 npu paccTOSIHUHM OT HCTOYHUKA 3aTPSI3HEHMS, M

J0 500

ot 500

Hezasucumo ot 00bema

2

1

Tabauya 1.9.11

C3 BO.1M3M NpenpUATHI JIETKOH MPOMBIIIICHHOCTH

Ionorpacnb PacuetHsIit 00BbeM C3 npu pacCTOSTHUU OT MCTOYHUKA
BBIITYCKaeMOW IPOAYKIINU 3arpsisHEHUs, M
10250 | ot 250 1o 500 | ot 500
O0paboTKa TKaHEeH He3zaBucumo ot o0bema 3 2 1
[TpousBoncTBO  MCKyccTBeHHBIX |He3aBucumo ot o0beMa 2 1 1
KO M IJICHOYHBIX MaTEpPHAJIOB

Tabnuya 1.9.12

C3 BOM3M NIpeANPUATHI MO 100bIYe PYA U HEPYAHBIX HCKOMAEMbIX

[Honotpacns

PacuerHsIit 00BeM BBITTyCKaeMOit C3 npu paccTosIHUM OT UCTOYHUKA
3arpsI3HEHUS, M

TIPOLYKITHH

1o 250 ot 250 mo 500 ot 500
JKenesnas pyna u ap. |HezaBucumo ot o6pema 1 1
Yromnp* HezaBucumo ot 06pema 3 2 1
* Pacnipoctpansiercs Ha onpenenenue C3 BOIN3U TEPPUKOHOB.
Tabauya 1.9.13
C3 B01u3u TIC ¥ NpoMBINIVIEHHBIX KOTEJIbHBIX
Bun Tonnusa Mo1HoCTS, Bricora |C3 mpu paccTOSHUM OT UCTOYHHUKA 3arpsi3HEHUS, M
MBT IIMOBBIX | 10 (0T 250 ot 500 | oT 1000 | oT 1500 | oT
Tpy6, M | 250 [0 500| mo 1000 | no 1500 | o 3000 | 3000
TOC u xotenvubie Ha|HesaBucumo ot|JIrobas 1 1 1 1 1 1
YIJISX TPU 30JbHOCTH|MOIIHOCTH
menee 30 %, masyre,
rase
TOC u koTeabHBIC Jo 1000 Jrobas 1 1 1 1 1 1
Ha YTIIAX IPU Ot 1000 Jlo 180 2 2 2 1 1 1
3osbpHOCTH Oo1tee 30 %|mo 4000 Ot 180 2 2 1 1 1 1
TOC u koTeabHBIC Jo 500 Jrobas 3 2 2 2 1 1
Ha CJTaHIaX Ot 500 Jo 180 4 3 2 2 2 1
10 2000 Ot 180 3 3 2 2 2 1




Tabnuya 1.9.14

C3 B0JIM3M 0TBAJIOB NBLISIIIUX MATEPHATOB, CKJIAJACKUX 3TaHUH U COOPYKEeHHH,

KAHAJU3aLHOHHO-0YHMCTHBIX COOPY KEeHU

(30J100TBAJIBI, COJICOTBAIBI, IIAKOOTBAJIBI, KPYITHBIC TIPOMBINUICHHBIC CBATKH, TPCANPHUITHS

M0 CYKUTAHUIO MYCOPa, CKIIAbI U 3JI€BATOPHI MBUISIINX MaTEPUATIOB, CKIAAbI ISl XpaHEHUS
MUHEPAIBHBIX YIOOPEHUI U SIOXUMHUKATOB, TUAPOIIAXTH M 000raTUTENLHBIC (PaOpUKH,

CTaHIMU a’3palluy U ApYru€ KaHaJIn3alluOHHO-OUYUCTHBIC coopymeHI/m)

C3 Ipy paCcCTOAHNUU OT UCTOUYHUKA 3arpA3HCHUS, M

10 200 ot 200 o 600 ot 600
3 2 1
Tabnuya 1.9.15
C3 B0JIM3M aBTO0POT ¢ MHHTEHCMBHBIM MCII0JIb30BAHHEM
B 3UMHee BpeMsi XHMHYECKHX MPOTHBOT0JI0JIETHBIX CPEACTB
C3 npu paccTosTHUM OT aBTOAOPOT, M
Jo 25 ot 25 1o 100 ot 100
3 2 1

Tabauya 1.9.16

C3 B npubpe:xHOii 30He Mopeii U 03ep mIoaaAb0 6oaee 10000 M

Tun Bogoema PacuerHas conerocts Bonsl, 1/1 | PaccTostHme o1 6eperoBoit miuanu, kM | C3
Hesaconennsriit Ho 2 Jo 0,1 1
Cna6o3zaconennsiii |0t 2 mo 10 Jo 0,1 2

Or0,1 10 1,0 1
Cpeanesaconensbiii (Ot 10 go 20 Jo 0,1 3
Or0,1 10 1,0 2
Ot 1,0 10 5,0 1
CunsHo3aconenubsin (Ot 20 go 40 Jo 1,0 3
Ot 1,0 10 5,0 2
Ot 5,0 10 10,0 1

Tabauya 1.9.17

C3 BOJIM3M rpagupeH U OPbI3rajibHbIX 6acceiiHOB ¢ yJAeabHOH NPOBOAUMOCTHIO
HMPKYJSAUHOHHOH Boabl MeHee 1000 mxCwm/cMm

C3 paitona Paccrostame ot rpaaupeH (OpbI3rajgpHOTO OacceifHa), M
o 150 ot 150

1 2 1

2 3 2

3 4 3

4 4 4

Tabauya 1.9.18
C3 BOJIM3M rpagupeH U OPbI3rajibHbIX 6acceiiHOB ¢ yJAeabHO NMPOBOAUMOCTBHIO
IUPKyJIsnuoHHoH Boabl oT 1000 1o 3000 mxCm/cm

C3 paiiona Paccrostame ot rpanupen (OpbI3raibHOro Oacceiina), M

o 150 ot 150 mo 600

ot 600

3 2

1
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Tabnuya 1.9.19

Pacuernasi C3 npu HaJI0OKeHHHU 3arPA3HEHUI OT ABYX HE3aBUCUMBIX HCTOYHHKOB

C3 ot nmepBoro ucroynnka | Pacuernas C3 mpu cTeneHn 3arps3HEHUS OT BTOPOTO MCTOYHUKA
2 3 4
2 2 3 4
3 3 4 4
4 4 4 4

Ko3¢gduunentsl MCN0ab30BaHUSI OCHOBHBIX THIIOB H30JISITOPOB
M U30JIAMOHHBIX KOHCTPYKIHUI (CTeKJAHHBIX U (hapdopoBbIX)

1.9.44. KoaddunueHtsl ucnonb3oBanuss K H30MAMHUOHHBIX KOHCTPYKIHME, COCTaBICHHBIX U3
OJJHOTHITHBIX U30JIITOPOB, CIIEYET ONPEICIATh KaKk

k=K - K,

rae K, - K03 hHIHeHT HCIoIb30BaHMs H30IATOPA;

ke - kodpdHUIHEHT WCMONB30BAHKMS COCTABHOW KOHCTPYKIHHM C OAPAUICIBHBIMH  HIIH
M0CJIeI0BATENIbHO-TIApAICIbHBIMU BETBSIMH.

1.9.45. KosdduumenTs! ucronb3oBanus K, MoABECHBIX TapeapdaThix u3ossiTopos mo I'OCT 27661
co cnabo pa3BUTOW HWKHEH MMOBEPXHOCTHIO W3OJSIIMOHHOW JIETanu CleAyeT ONpeAeiiaTh N0 Tall.
1.9.20 B 3aBUCHMOCTH OT OTHOIICHUS JUIMHBI IIyTH YTEUKH u30isATopa L, k tuamerpy ero tapenku D.

1.9.46. KoathduimeHTsl HCIOMB30BaHMS K, MOABECHBIX TapelbyaThiX H30JSTOPOB CHEIHAIBHOTO
WCTIOJTHEHHMSI C CHJIBHO Pa3BUTOMN MOBEPXHOCTBIO CIEAYET ONMpenesTh mo tadm. 1.9.21.

1.9.47. KoaddurmeHTs! ncmoap30Banus K, MITBIPEBBIX H30IATOPOB (JIMHEHHBIX, OTIOPHBIX) CO CI1ab0
Pa3BUTOIN MOBEPXHOCTHIO JOJKHBI MPUHUMATHCS PaBHBIMU 1,0, ¢ CHIIBHO pa3BUTON MOBEPXHOCTBIO -
1,1.

1.9.48. KoahduireHTs HCONB30BaHus K, BHEIIHEH H30JIAIMH 3JIEKTPOOOOPYIOBAHHUS HAPYKHOU
YCTQHOBKH, BBITIOJIHEHHOH B BHJE OJUHOYHBIX W3OJIAIMOHHBIX KOHCTPYKLHMI, B TOM YHCIIE OTMOPHBIX
M30JISITOPOB HAPYXKHOM YCTAaHOBKM Ha HOMHUHANBbHOE HampspkeHue a0 110 kB, a Takke MoJIBECHBIX
M30JISITOPOB CTEP)KHEBOTO THUIIA HA HOMUHANIbHOE HampsbkeHue 110 kB, cnexyer ompenensts mo Tabi.
1.9.22 B 3aBHCHMOCTH OT OTHOIIEGHHUS [UIMHBI IIyTH YTEYKH H30JATOpPa WM HU3OJSIMOHHOM
KOHCTPYKIWH L, K JAIHHe UX U30ISIHOHHOMN 9acTH h.

1.9.49. KoaddurmenTs! ucnoap30Banus K, 0OHONETHBIX THPISH/L H OJJMHOYHBIX OTIOPHBIX KOJIOHOK,
COCTaBJICHHBIX U3 OJHOTHUITHBIX H30JIATOPOB, CIeyeT IPHHUMATh paBHBIMH 1,0.

1.9.50. KosddummenTsr ucnons3oBanust K, COCTaBHBIX KOHCTPYKIHHA C MapayuieIbHBIMUA BETBIMHU
(6e3 mepeMbIYeK), COCTABICHHBIX M3 OJHOTHUIHBIX JJIEMEHTOB (ABYXIENMHBIX M MHOTOICTTHBIX
MOJICP’KUBAIOINNX U HATSDKHBIX TUPJISTHI, ABYX- U MHOTOCTOEYHBIX KOJIOHOK), CIEIyeT ONpPEeesITh 110
Tabm. 1.9.23.

1.9.51. Koapunmentsl ucnospzoBanus K, A-o0pasHbix U V-00pa3HbIX THPIISHI C OJHOIEMTHBIMU
BETBSIMH CIEIyeT MPUHIUMATh paBHBIMH 1,0.

1.9.52. KoathouimeHTsl HCMOMB30BAHUS K, COCTaBHBIX KOHCTPYKIMH C IIOCIEI0BATENHHO-
MapajieabHBIMI BETBSIMH, COCTABICHHBIMH M3 M30JIATOPOB OJHOTO THMA (THUPJISAHI THIA Y wm AN
OTIOPHBIX KOJIOHOK C Pa3lIMYHBIM YHCIIOM MapaijiebHBIX BETBEH MO BBICOTE, a TAK)KE MOJCTAHIIMOHHBIX
ammaparoB C PacTSHKKAMH), CIEAyeT MPUHIMATh paBHBIMU 1,1.

1.9.53. Koa¢durmeHTs ncmosab30Banus K, OHOIEIHBIX THPIISHI U OJJUHOYHBIX OTIOPHBIX KOJIOHOK,
COCTaBIICHHBIX M3 PAa3HOTHITHBIX H30JATOPOB C KOI(P(PUIMEHTaAMH HUCTIONB30BaHus K, U Ko, JTOIDKHBI
OTIPEJICNIATHLCS TI0 (hopMyIie
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rac Ll u L2 - JJIMHAa MYTU YTCUKH YUYaCTKOB KOHCTPYKIUHN U3 U30JIATOPOB COOTBCTCTBYIOIICTO THUIIA.
AHaJIOTHYHBIM 06p330M JAO0JKHA OIMPCACIIATLCA BEJINYNHA kH JJIA KOHCprKHI/Iﬁ YKa3aHHOT'O BUJa IIpU
YHUCJIC pa3HbIX TUIIOB U30JISITOPOB, OoJIbIIEM ABYX.

Tabnuya 1.9.20

Ko>¢punumentsl ucnon3oBanus K, moaBeCHBIX TapeJb4aThIX H30JISATOPOB
c0 cJ1a00 pa3BUTON HUKHEH MOBEPXHOCTHIO U30JISIIMOHHOM AeTalu

L,/D Ky
Ot 0,90 10 1,05 BKIIOYUTEIBHO 1,00
Ot 1,05 1o 1,10 BKIIOYUTEIBHO 1,05
Ot 1,10 g0 1,20 BKIFOYUTEIBHO 1,10
Ot 1,20 1o 1,30 BKIIOYUTEIBHO 1,15
Ot 1,30 1o 1,40 BKIIOYUTEIBHO 1,20

Tabauya 1.9.21

KosduumeHTnl HCH0Ib30BaHASA K, MOABECHBIX TAPEILYATHIX H30JISITOPOB
CHenuaabHOr0 UCIOJIHEHUS

Kondurypauust uzossitopa Ky
JIByKpbLnas 1,20
C yBenMYEHHBIM BBUIECTOM pedpa Ha HIKHEI OBEPXHOCTH 1,25
AbspouHamMuueckoro npoduist (KoHycHasi, nojxycdepuieckas) 1,0
Kosokon000pasHas ¢ riiajikoil BHyTpeHHeH U peOpHCTOil Hapy)KHON MOBEPXHOCTSIMH 1,15

Tabnuya 1.9.22

KoadPpuuueHTsl ncnoib30BaHUs OJMHOYHBIX
H30JIAIHOHHBIX KOJIOHOK, OTMIOPHBIX M MOJABECHBIX CTEP:KHEBBIX U30JISITOPOB

L/h | menee 2,5| 2,5-3,00 |3,01-3,30 | 3,31-3,50 | 3,51-3,71 | 3,71-4,00

K 1,0 1,10 1,15 1,20 1,25 1,30

Tabnuya 1.9.23

Ko3ppunmenrs! ucnosibzoBanus K, COCTaBHbIX KOHCTPYKIHIA € 3JIEKTPHYECKH
napajjiejJbHbIMU BeTBAMM (€3 nepemMbIueK)

KosmdecTBo napanienbHbIX BETBEH 1 2 3-5

Ke 1,0 1,05 1,10

1.9.54. Kondurypanus moJBecHbIX H30JISITOPOB JJIsl PailOHOB C pa3IMuHbIMU BUAAMH 3arps3HEHUIH
JIOJIXKHA BBIOMpaThCs 1Mo Tabmn. 1.9.24.

Tabnuya 1.9.24

PexoMenayeMble 00J1aCTH NIPMMEHEHUSI MOABECHBIX
HU30JIATOPOB Pa3/In4HOil KOHUrypauuu

Kondurypanus nzongropa XapaKTepUCTUKa PAOHOB 3arpsi3HEHUs

Tapenbuatbliii ¢ pedpucToii HuwkHe#|Paiionsl ¢ 1-2-ii C3 npu JIF00BIX BUAAX 3arPsI3HECHHS
nosepxHocthio (L,/D <1,4)

Tapenbyatslii rnankuii|Paiionsl ¢ 1-2-if C3 npu mo0bIX BUIax 3arps3HEHMs, paioHBI ¢
nonyc(epuueckuii,  Tapeiabyarhblii|3acOJIEHHBIMHU ITOYBAMH U C IIPOMBIIUICHHBIMU 3arps3HEHUSIMU HE




TJIaJIKUA KOHYCHBIN

BeImIe 3-i C3

Tapenbuatsiii papdopoblit

Paitonnl c 4-i C3 BOIU3H LIEMEHTHBIX u
CJIaHICBONICPEPA0ATHIBAIONINX — MPEANPHUITUAN,  TPCAPHUSTHIA
YEpHOI METaJUTypruu, MPEANPHUSITUIA MO MPOU3BOACTBY KATUHHBIX
ynoOpeHuit, XUMHUYECKUX  IPOU3BOJICTB, BBITYCKAIOIIUX
docdarel, aTIOMHHUCBBIX 3aBOJIOB MpPHU HAIMYHK  IICXOB
MIPOU3BOJICTBA IEKTPOAOB (IIEXOB aHOJHON MacChl)

CrepxHeEBOI (bapdopoBsIit

HopMmasbHoro wmcmomuenust (L/h <
2,5)

Paiionsl ¢ 1-i1 C3, B TOM umcie ¢ TPYAHOAOCTYIIHBIMU TPaccaMu
BIJI

TapenbyaTblil ABYKpBUIBIT

PaiioHbl C 3aCONICHHBIMH [OYBAMH M C IPOMBIIUICHHBIMH
3arpsi3HeHusIMH (2-4-51 C3)

TapenbuaTbiit c CUJIBHO
BBICTYMAIOIIUM peOpPOM Ha HIDKHEH
nosepxuoct (L,/D > 1,4)

IToGepexbps Mopeii u coneHsIx 03ep (2-4-1 C3)

CrepxHEBOI ¢dapdopossrit
crenuanpHoro ucnoinenus (L,/h >
2,5)

Pationsr ¢ 2-4-it C3 mpu nroOBIX BUAAxX 3arpsA3HCHUS; PaliOHEI C
TpyaHOMOCTYHBIME Tpaccamu BJI (2-3-1 C3)

CrepxHeBOI nonuMepHsIi|Paitonst ¢ 1-2-if C3 npu mo0BIX BUIAX 3arpsI3HCHUS, B TOM YHCIIC
HOPMAJIBHOTO HMCIIOJTHEHHS palioHBI C TPYJHOIOCTYIHBIMH Tpaccamu BJI
CrepxHeBOI nonuMepHsIi|Paitonst ¢ 2-3-i C3 npu Mmo0BIX BUIAX 3arpsI3HCHUS, B TOM YHCIIC

CIICIMAJIBHOI'O MCITIOJTHCHUA

paloHbI ¢ TPYAHOAOCTYIHBIMU Tpaccamu BJI

Ipumeuanne. D - guamerp Tapenp4aTtoro M30iATOpa, ¢M; N - BBICOTA H30JSLMOHHON YacTH CTEP)KHEBOTO
U30JATOPA, cM; L, - JUTHHA ITyTH YTEUKH, CM.




