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HOPMBI BE3OITACHOCTHU HA 3JIEKTPOYCTAHOBKH
YI'OJIBHBIX PA3PE30B U TPEBOBAHU
IO UX BE3OHNACHOM DKCILTY ATALIUA*

PJ1 05-334-99
HNPEJUCJIOBUE

Hopwmpt u TpeboBanus coziepkar KOMILJIEKC OCHOBOTIOJIATAIONINX  TpeOOBaHUit
3JEKTPOOE30MaCHOCTH, KOTOPBIC OTPAXKAIOT CHENU(PUKY YCTPOUCTBA M DKCILTyaTallMd CAMOXOJHBIX U
MEPEABIKHBIX 3JICKTPOYCTAHOBOK B 30HEC BEJICHUS TOPHBIX pabOT Ha YrONBHBIX pa3pe3ax. TpeOoBaHus
Hopm u TpeOoBaHMs MMCIOT ITaBEHCTBYIOICE 3HAYCHUE MPUMEHUTEIBHO K STHM YCIOBHSM U3 BCeil
JIpyroil HOpMaTWBHOW JOKyMeHTaluu. B ocTanbHOM, HE OTOBOPEHHOM B HACTOAILIMX TOKYMEHTaX,
JOJI?KHBI BBIITOJIHATBHCS Tpe6OBaHI/IH L[GﬁCTByIOHlHX o6me0TpacneBmx 1 MEXKOTPACJICBBIX NJOKYMCHTOB
0 YCTPOMCTBY AIIEKTPOYCTAHOBOK U Oe3omacHoCTH uX dkcmyatanuu (ITY D3, IIT3 u I[1TH OI1 u ap.).

Tp€6OBaHI/I§I HaCTOAIIUX HOPMATHUBHO-TCXHUYCCKUX HNOKYMCHTOB SBJIAIOTCA 06H33T€J'II>HI>IMI/I n
JOJDKHBI YYUTBIBATHCA:

— HAYYHO-HUCCJICAOBATCIIbCKUMU MW KOHCTPYKTOPCKHMMH OpTraHU3allUsIMH, a TaKXKE 3aBOJaMU-
H3rOTOBUTCIIAMU TIPU  CO3JaHWU HOBBIX W MOJICPHHU3AIIUN BBIITYCKACMBIX 3J'I€KTpI/I(bI/IHI/IpOBaHHbIX
MalivuH, MEXAaHU3MOB, OJJICKTPOYCTAHOBOK MW OTACJIBHOI'O BHGKTpOOGOpyZ[OBaHI/IH A YTOJIbHBIX
paspes3os;

— MPOCKTHLBIMU OpTraHUu3aluAMU, IIPHU TEXHOJOTHYCCKOM MMPOCKTUPOBAHUMN YT'OJBHBIX pa3pe30B;

—_— HUCIBITAaTCIIbHBIMHA OpraHu3anusiMu, IPOBOAAIIMMHA OKCIICPTU3Y )4 HUCIIbITAHUA Ha
3JIeKTPOOE30IacCHOCTh MAIIMH, MEXaHU3MOB U AJIEKTPOYCTAHOBOK JAJISI YTOJIBHBIX PAa3pe30B,;

— OpraHM3alUsIMU U NPEAIPUITUIMHU, IKCITyaTUPYIOIIUMU 3JIEKTPOYCTAaHOBKH Ha pa3pe3ax, B TOM
quciae MpH pa3pabOTKe OTPACICBOW, PETHOHAIBHBIX M MECTHBIX MHCTpyKImMHA 1Mo Oe30macHoi
9KCIUIyaTalluy JIEKTPOYCTAHOBOK YIOJIbHBIX Pa3pe30B.

* Paspabotunk HopmatuBoB — 3aB. mabopatopueil 0€30MacHOCTH TOPHOTO ¥ MPOMBIIIIICHHOTO
anektpoobopynoBanust BoctHUU kaun. texu. Hayk B. O. Xunkos, ct. 1. ¢. Hlyp H. A.

Peniensentsr: 1. sHepretuk OAO «Konnepu Kys6accpaspesyroms» — Moposos H. C.; OAO «Paspes
bauarckuii» — A. ®. I'pebenkun, B. B. BpactoBckuii.

OCHOBHBIE TEPMUHBI 1 ONPEJEJIEHUA

Dnexmpuueckoii cemuio paspeza Ha3BIBACTCI COBOKYIHOCTH 3JIEKTPOYCTAHOBOK IS NEpefaddl U
pacmpenieieHusT 3JIEKTPUYECKOH DHEPrUM IO TEPPUTOPHUH paspes3a, COCTOSIIas M3 IOJCTAHIHH,
pacrnpeeNuTeNbHbIX YCTPOMCTB, BO3AYIIHBIX U KaOEIbHBIX JIMHUN 3JIEKTpONIepeayuu.

Ilepedsusicnvimu  31eKMpPOyCMano8Kamu HAZBIBAIOTCS DIIEKTPOYCTAHOBKH, pa3MellaeMble Ha
cajasKax, TENEXKKaxX, BOJOKyIIaX M T.I. W TepeasuraeMsle (OyKCHpyeMmble) TpPaHCHOPTHBIMHU
CpEeACTBAMHU — TPAKTOPaMH, aBTOMOOMIIIMH, CAMOXO/AHBIMH 3JIEKTPOYCTAaHOBKAMH U T. II.

Camoxo0HbIMu  INEKMPOYCMAan08KAMY HA3BIBAIOTCS 3JEKTPOYCTAHOBKH, pa3MeEIleHHbIE Ha
CaMOXOJHBIX TOPHOTPAHCIOPTHBIX M MHBIX MAaIIMHAX (PKCKABAaTOPHI, OYpOBBIE CTAHKH, CAMOXOJHBIE
kabenbHbIe OapabaHbl U T. 11.).

Hlepeosuscnvimu  6030ymnvimu  JIIII  Ha3pIBalOTCS BO3AYUIHbIE JIMHUM 3JIEKTponepernad,
BBINIOJIHSAEMbIE Ha OMNOpaXx C HA3eMHBIMH OCHOBAHMSAMH (IOAHOXXKHUKAMH) M  IEPHOIUYECKH
nepeMelaeMble TPAHCIOPTHBIMU CPEACTBAaMU IO TEPPUTOPUH pa3pesa.

Bpemennvimu  6030ywinvimu  JIDII  Ha3BIBAIOTCS  CTAlMOHApPHBIE  BO3MYIIHBIE  JIMHUH
AIIEKTPOTIepeiad ¢ OTPAaHIMYEHHBIM CPOKOM IKCIUTyaTany (Kak MpaBmuio, S—7 Jer).

Ilepeosusicnvimu  npuKIOYaAmMenIbHpIMU  NYHKMAMU HA3bIBAIOTCS IEPEIBIDKHBIE OJUHOYHBIE
KOMILIEKTHBIE paclpeayCcTpOoiCcTBa HanpskeHueM 6—35 kB, nmpeaHa3HaueHHbIE Ui MOJKIIOUEHHS K
BO3JIYIIHBIM WM KaOeIbHBIM JIMHUSIM 3JICKTpOIepeiad CaMOXOIHBIX M APYTUX 3JIEKTPOIPHEMHHKOB.

Cexyuonnvimu nepedguxcuoimu KPY HazpBalOTCS TEpPEABIKHBIE OIWHOYHBIE KOMIUIEKTHBIC
pacnpenycTpoicTBa HampsokeHMeM 6—35 kB, mnpenHasHaueHHBble JUIS  pasleNeHds  JTUHHANA



9JIEKTpoNepead Ha OTIENIbHbBIE YUACTKH.

TepMUHBI «001HCHOY, «HEODOXOOUMO», «Cledyem) O3HAYAIOT, YTO BBIIOJIHEHUE H3JI0KEHHBIX
TpeGoBaHUH 00s3aTENBHO.

TepMHUH «Kak npaeuno» O3HAYAET, YTO JAHHOE PELICHHUE SBISETCS JIYYIIUM M MOSTOMY JIOJIKHO
MPUMEHSTHCS B OOJIBIINHCTBE CITy4acB.

TepMuH «pexomendyemcsa» O3HAYACT, YTO JNAHHOE pEIICHHWE SBIACTCS OJHUM W3 JIy4YIIHX, HO
HE00s13aTeIbHbIM.

TepMuH «donyckaemcsa» 03HAYAET, UTO TAHHOE PELLIEHUE SIBIIETCS YIOBIECTBOPUTEIBHBIM, a B psJie
CJIy4aeB BBIHY>KJICHHBIM.

Yacrs nepsas

HOPMBbI BE3OITACHOCTH
HA 9JIEKTPOYCTAHOBKH YI'OJIbBHBIX PASPE30B

Wznaraemple Hike TpeOOBaHWA MOJDKHBI YUHTBIBATHCSA NMPH pa3pabOTKE HOBBIX M MOJAEPHHU3ALUH
BBIITYCKAEMBIX 3JIEKTPOYCTAHOBOK ISl YTOJIBHBIX Pa3pe30B, MPOCKTUPOBAHMH CXEM 3IEKTPOCHAOKEHHS
HOBBIX M PEKOHCTPYHPYEMBIX pa3pe30B, a Takke MPH OKCIEPTH3E M HCIBITAaHHAX HA
3JIEKTPOOE30MaCHOCTb.

1. 9JIEKTPHUYECKHE CETHU PA3PE30B

1.1. Ilpu nOpOeKTUPOBAaHMM HOBBIX JIICKTPUYECKHUX CeTel pa3pe30B HEOOXOAMMO YUYHUTHIBATh
cretytoniye TpeboBaHus 0e30acHOCTH:

1.1.1. JIng muTaHus NepeIBIKHBIX M CaMOXOIHBIX 3JICKTPOYCTAHOBOK CJIEAyeT NPHUMEHSATh CETH
HaNpsDKEHUEM He BhIie 35 kB ¢ uM301MpoBaHHOM HEHTpasibio TpaHC(HOPMATOPOB WM 3a3eMIICHHOMN
4yepe3 BEICOKOOMHBIE PE3UCTOPBI, JIMO0 TPaHCHOPMATOPHI CTAOMIIN3AINH CETH.

I[Tpu BBIOOpE pexuMa HeWTpanu pacrpeaeauTeabHbIx ceteid 6—10 kB (momHocThI0 M30MMpoBaHHas
HEeWTpaslb; 3a3eMJICHHE HEWTpalu dYepe3 BBICOKOOMHBIE CONPOTHBICHHS WM TpaHCHOpMaTOphI
CTa0WIN3AIMU CETH) HEOOXOAUMO YUUTHIBATH CleAyoLre GpakTopbl:

1) TUI TpUMEHSEMBbIX 3aIIUT OT OAHO(MA3HBIX 3aMBIKAHWH Ha 3EMIII0, YCTaHABIMBAEMBIX B
MPUKIIIOYATeIbHBIX IYHKTAaX U Ha MOJICTAHIIHSIX;

2) BO3MOKHYIO BapHalMIO B OJIHOW M TOM K€ CETH EeMKOCTHOT'O TOKa METaLTMYECKOr0 0JJHO(A3HOTO
3aMbIKaHMS Ha 3eMII0 OT ly max 10 0,35 1y maxs

3) pa3nuuue COOCTBEHHBIX EMKOCTHBIX TOKOB IIpHCOEUHEHNH ((puaepoB);

4) xapakTep 3JEKTPHUYECKUX IPOLECCOB, MPOTEKAOUINX B KOHTYype HYJIEBOW MOCIEIOBATEIEHOCTH
npy 01HO(a3HBIX 3aMBIKAHUSIX B CETSAX C PA3JIMYHBIMU PEKHUMaMH HEHTPAITH.

1.1.2. CymmapHasi MpOTSIKEHHOCTh METaJUIMYECKH CBS3aHHBIX ceTei HampsbkeHunem 6—10 B
JIOJDKHA OBITh TaKOM, 4YTOOBI @MKOCTHBIH TOK 0IHO()A3HOT0 3aMbIKaHHs Ha 3€MJII0 He MpeBbimiai 15 A.

1.1.3. B PY-6 (10) kB noacranmuit 110 (35)/6 (10) kB momxHBI mpexycMaTpuBaThCes sUEHKH ¢
KOHJICHCATOPaMHU JUIsl YBEJIMYEHHS MHUHHMAJIBHOTO TOKa OJHO(MA3HOTO 3aMbIKaHWSI HA 3EMIII0 10
BEJIMYMHBI, 00ecIeunBaroIeii rapaHTHPOBAaHHOE CpabaThIBaHUE 3AIIUT OT OJHO(]DA3HBIX 3aMBIKAHUH Ha
3eMJII0, & TAKXKE COXpaHEHHE pabOTOCHOCOOHOCTH YKAa3aHHBIX 3aIUT IPH OJHOW BKIIOUCHHOH JHMHHH.
Emkocts kouaeHcatopoB 0,2—0,5 Mmxd Ha da3y.

1.1.4. TlutaHue KapbepHBIX 3JIEKTPOYCTAHOBOK JOJDKHO BBITIOJIHSITHCS 000COOJIEHHO — OTAEIBbHO
0T noTpebuTeneit Ipyroro Ha3HaA4EeHUS (TOPOACKUX, IMAXTHBIX U T. 11.).

CoBMecTHOE MHTaHHE TMOTpeOMTENed OT OJHOW CeKIMM IIMH JOMYyCKaeTcs NpU YCIOBHH
obopynoBaHus Bcex (uAEepoB, B TOM YHMCIE MHUTAIONMX CTOPOHHUE MOTPEOUTENH, CENIEKTHBHBIMH
3alIMTaMHU OT OJJHO(A3HBIX 3aMBIKaHUH Ha 3€MJIIO C JISWCTBUEM Ha OTKIIIOYCHHE.

1.1.5. B 3aBUCUMOCTH OT TOPHO-T€OJIOTHYECKUX W TEXHOJOTHUYECKHX OCOOEHHOCTEH pa3pe3oB
BHYTPHUKapbEepHBIC JIMHUM 3JIEKTPOIEpPead BBIIOIHIIOTCS BO3MYIIHBIMH, KaOETBHBIMH U BO3IYIIHO-
KaOenpHBIME. B KadecTBe KaOeNbHBIX BCTAaBOK B IIEPEIBIDKHBIX BO3IYIIHO-KAOENBHBIX JIMHHUIX
JIOITyCKaeTCsl MPUMEHATh THOKHE SKCKaBaTOPHbBIE Kabenn, MpHUCOeqUHAEMBbIE K MPOBOJAM BO3IYIITHBIX
JMHUI HEMOCPEICTBEHHO Ha oropax 0e3 ammapaToB MOIKIIOYEHHs. [Ipyn 3TOM KOHIEBBIE pa3fesKu
KaOeJbHBIX BCTABOK JTOJDKHBI IMETh M30JIINI0, YCTOHYHUBYIO K BO3IEHCTBHIO aTMOC(HEPHBIX OCAIKOB 1
COJIHEUHOM pajhaluu.

1.1.6. [Ina coopyxeHHs KaOETbHBIX NEPEABIXHBIX PACHPEACTUTENBHBIX CeTeH M Uil NHUTaHHA
CaMOXOAHBIX M TIEPENBIKHBIX 3JIEKTpONoOTpeOmTeNneil pa3pe3oB (9KCKaBaTOPOB, KOHBEHEpPHO-
OTBAJBHBIX KOMIUIEKCOB, OypOBBIX CTAHKOB M T. I.) JIOJDKHBI HCIIONB30BAThCsS THOKHE IIUIAHTOBBIE



Kabenu, Kak MHHUMYM C T[STBIO OJKWIaMH: TPHU CHJIOBBIX, 3a3€MIIIOINAs M BCIIOMOTaTelIbHas
(KOHTpONBHAS).

1.1.7. Jns coennHeHHs THOKMX KaOesieil MOJDKHBI HMPHUMEHSTHCS COEIUHHUTENBHBIE KOPOOKH W
mrerncenbHbie MyQThl. TexHnueckue TpeOOBaHMs, NPeNbsBIsIEMbIE K KOPOOKaM U My(TaM, U3JI0KEHBI
B pazzene 4.

1.1.8. Jlns 3ammuThl mpu OOpBIBE 3a3eMIBIIOIIEH OKMJIBI B THUOKHMX KaOessiX JIOJDKHBI
IpeycMaTpUBaThCsl 3alllUThI, BO3JCHUCTBYIONIME Ha OTKIIOYEHHE KOMMYTAI[HOHHOTO ammapaTra c
nuTaronel cropoHsl kabens. TexHuueckrne TpeOOBaHUS K TAKMM 3allUTaM MpUBeJeHbI B pwil. I1.1.

1.1.9. DrexTpuyeckue ceTH pa3pe3oB CleAyeT OPUEHTHPOBATh HA BO3MOXKHO BBHICIIUI ypOBEHb
ABTOMATH3aLUH YIPABICHUS U KOHTPOJIS 3JIEKTPOCETEBBIX YCTPOKUCTB, SJIEMEHTOB CETH U T. II.

Ienecoobpa3Hble HepapXxWYecKHe CTYICHH aBTOMATH3allMM B CETAX HampspkeHuem 6—10 kB
nokasassl B npuit. I1.2.

1.1.10. T'po3o3ammra ceTel, 3IEKTPOCETEBBIX YCTPOWCTB M 3JEKTPOYCTAHOBOK JOJDKHA
OCYIIECTBILSITECSL B COOTBETCTBUMU ¢ «HopMaTrnBamu 1o 3aIiuTe 3JeKTPOYCTAaHOBOK OTKPBITBIX TOPHBIX
pa3paboTok oT aTMOc(hepHbIX nepeHarnpspxeHuiny (CepaoBek, 1981).

2. KOMIIIEKTHBIE IOACTAHIIUN

2.1. Tloxgcranmmm c HampsbkeHuneM 6(10) kB, mmTaromme camMOXOAHBIE W IIePEIBHKHBIC
3JIEKTPOYCTAaHOBKH.

2.1.1. Bce sueiikm orxomsmmx PVY-6(10) kB momkHBI 00OpPYZOBaThCS CCIEKTHBHBIMH
BBICOKOUYBCTBUTEIBHBIMH 3aIUTAMH OT 3aMBIKAaHUH Ha 3eMIT0. TexXHIYecKne TpeOOBaHMs K 3alIuTaM
OT 3aMBIKaHUI Ha 3€MJIIO U3JI0’KEHBI B pazaene 11.

2.2. lepenBrKHBIE KapbepHBIC TIOACTAHINH ¢ HampspkeHueM 220; 380; 660; 1140 B.

2.2.1. Ha cTopoHe BBICIIETO HANPSDKCHHUS TOJDKHBI YCTAHABIMBATHCS Pa3beIUHATEIN B KOMILIEKCE C
3a3eMJISIOMAMH HOKaMH U TIPEJOXPAHHUTENN C IUIABKUMH BCTaBKaMH. [IpH 3TOM MpenoXpaHHUTENN
JOJDKHBI 00ECTIEYMBATh 3aIIUTY OT TOKOB KOPOTKOTO 3aMBIKAHWS B 30HE OT MeCTa YCTaHOBKH JIO
BBOJIHBIX KOHTAKTOB aBTOMATHYECKUX BBIKITIOYATENICH HA HU3IICH CTOPOHE IO ICTAHIIHA.

JIBepu pacmpemycTpoHCTBa BBICOKOTO HANPSDKCHUS TOJDKHBI UMETh MEXaHHUYECKYI0 OJIOKHPOBKY,
HCKJTIOYAIOITYI0 BO3MOXKHOCTh WX OTKPHIBAaHHS IPH OTKIIFOYCHHBIX 3a3eMJLIIOIIUNX HOXKAX, a TaKKe
OTKITIOUEHHUE 3a3eMIISIOMINX HOXKEH MPU OTKPHITHIX ABEPSX.

2.2.2. B pacnpenycrtpoiictBax Hanpsbxenus 220; 380; 660; 1140 B B kauecTBe KOMMYTallMOHHBIX
ammapaToB JOJDKHBI IPUMEHATHCS aBTOMATHYECKHE BBIKIIFOYATENH, a TAKKEe 3aIIUTH C JACHCTBHEM Ha
OTKJIIOYEHHE aBTOMATHYCCKHUX BBIKIIOYATCIICH:

1) MakCHMaJIbHO-TOKOBAS,

2) pu 0OpBIBE 3a3eMIISTFOIINX JKMIT KabeJel, OTXOIAIINX OT MOICTaHIIHH;

3) oT yTeuek TOKa Ha 3eMITIO.

3. IPUKJIIOYATEJIBHBIE ITYHKTbI

3.1. I[IpuxsrovaTenbHbIe MyHKTHI HA Hanpspkerue 6 (10) kB

3.1.1. B 3aBUCHUMOCTH OT KOHKPETHOT'O HAa3HAuUeHHs NPHUKIIYATEIbHBIE IMyHKTHl PEKOMEHIyeTCs
M3TOTaBIUBATh CO CIEAYIOIINM HAOOPOM KOMMYTAI[OHHON U CHJIOBOI anmaparypsl:

3.1.1.1. TonBKO C pa3beAUHUTETIEM;

3.1.1.2. c pa3pequHUTENIEM U KOHTAKTOPOM (WJIM BBIKIIIOYATENIEM Harpy3KH);

3.1.1.3. ¢ pa3beAMHUTENIEM U BBIKIIOYATEIEM MOIIHOCTH.

3.1.2. IpuxnrouaTenbHble MyHKTHI, U3TOTaBIMBaeMble B cooTBeTcTBUU ¢ 1. 3.1.1.1, mw m. 3.1.1.2.
MOTYT OCHAIIAThCS CEJEKTUBHBIMU YCTPOICTBAMH OT 3aMbIKaHMMl Ha 3eMIII0 M Mexay(haszHbIX
3aMBIKaHHH, ISUCTBYIOLIMMH «Ha CUTHAD) C COXpaHEHHEM MH(POPMAIMHU O CpadaThIBaHUH.

3.1.3. IlpuxnrodarenbHble TMYHKTBI, W3rOTaBIWBaeMble B cooTBeTcTBUM C 1. 3.1.1.3, mOMXKHBI
OCHAIIATHCS CIEAYIOIMIMMHU BHJIAMHE 3aIIHUT C JIEHCTBUEM «HA OTKIIOYCHHE»: CEJICKTHMBHOW 3aIUTON OT
3aMBIKaHUH Ha 3eMJII0; MAaKCUMAaJIbHO-TOKOBOH 3aIlIUTON M 3aIIUTOMN MpH 0OpBIBE 3a3eMIISIOMIEH KHJIIBI
Kabers.

3.1.4. 3ammTHl OT 3aMBIKAHWH Ha 3€MITIO, IPUMEHSIEMbIC B MPUKIIIOYATENBHBIX IMyHKTAX, JOJDKHBI
COOTBETCTBOBATh TPEOOBAHUAM, U3JI0KEHHBIM B 11.11.2.

MaxkcuManbHO-TOKOBBIE 3alIUTHl JOJDKHBI WMETh KOHCTPYKIHIO, HE TpPeOYIOIIyl0 HpHUMEHEHUS
MHCTPYMEHTAIBHBIX METOAOB HACTPOWKH YCTABOK ITOCIIE ITEPEMEIIEHIH MPUKIIOYATEeIbHBIX TyHKTOB B
TOYKH CETH C M3MEHHUBIIMMHUCS ToKamu K3.

3.1.5. Pa3penuHMTENH B NPUKITIOYATEIBHBIX IMYHKTaX MOJDKHBI NPUMEHATHCS B KOMIUIEKCE C



3a3eMIIIOIUMHU HOKaMu. [Ipu 5TOM IpUBOJBI pa3beAMHNUTENS U 3a3EMIISIOIIUX HOXKEH JIOJDKHBI OBITh
COJIOKMPOBaHBI TaKMM 00pa3oM, YTOOBI BHAa4aje OTKIIOYAJCS Pa3bEIUHUTENb, a 3aT€M BKIIOYAIIUChH
3a3eMISIIOIIME HOXHM. DBKIIIOUEHWIO pa3beUHUTENS JOJDKHO IPEALIECTBOBATH  OTKIIOYEHHE
3a3eMISIIOIIMX HOKeH. Kpome TOro B MpHKIIIOYATENBHBIX MYHKTaX, N3TOTABINBACMBIX B COOTBETCTBUH
¢ mn 3.1.1.2. m 3.1.1.3. nomkHa OBITH BBINOJHEHAa OJOKUPOBKA MEXIY pazbeIUHUTENEM U
BBIKJIFOYaTesleM (KOHTaKTOpPOM), MNPEMSTCTBYIOLIAs OIIMOOYHBIM OIepalysiM C pa3belUHUTEIEM H
BBIKJIFOYATEJIEM.

3.1.6. Bce nBepu BBICOKOBOJIBTHBIX OTCEKOB MPUKIIIOYATENBHBIX TyHKTOB JIOJDKHBI IMETh HaZeKHOE
3aIMparoniee yCTPOUCTBO M MEXaHMYECKYI0 OJIOKMPOBKY, UCKJIFOUYAIONIYI0 BO3MOXKHOCTh OTKPBIBAHHS
JIBEpel IIPH OTKITIOYECHHBIX 3a3eMIIIOIINX HOXKAX, a TAKXKE UX OTKIIFOUCHHUE ITPU OTKPBITHIX IBEPSX.

3.1.7. Jlng TOBBILICHHS 3JIEKTPOOE30MACHOCTH M YH0OCTBAa OOCIY)KMBAHHUS IPUKIIOYATEIIbHbIE
MyHKTBI, uMetomue TpaHchopmaTopsl cobdctBeHHbIXx Hyxa (TCH), pekomenmyercs ocHalaTh
JIOTIOJTHUTENIFHBIM Pa3beMHUTENIEM C 3a3eMisttomumMu Hokamu Juist uranust TCH. Tlpu stom nBepb
orceka ¢ TCH nomkHa MMETh MEXaHHYECKYIO OJOKMPOBKY C 3a3eMIISIOIIMMH HOXXKAMH YKa3aHHOTO
pa3beIMHUTENSE B COOTBETCTBHH ¢ 11.3.1.6. Hactosimux HopmaTuBos.

3.1.8. CHapyxu KopITyca MPUKIIOYaTEeIbHOTO IYHKTa JIOJDKHO OBITh MIPEAYCMOTPEHO HE MEHEe JBYX
(c IPOTUBOIOJIOKHBIX CTOPOH) 3a3EMJISIOLIMX OOJITOB.

3.1.9. Ins obecriedeHUst aBTOMATU3AIMHU YIPABICHUS] KOMMYTAI[HOHHBIM arapaToM W HOBBIIICHHS
ANIEKTPOOE30IIaCHOCTH PEKOMEH/IYETCsl OCHAIIIEHHE TIPUKJIFOYATENbHBIX TYHKTOB HA0OpPOM ammaparypel,
B KOTOPBIH HOJHOCTBIO JINOO YACTHYHO MOTYT BXOJUTH!

3alIMTa MUHUMAJIBHOIO HANPSDKEHMS; 3aliTa OT 00pbIBa (asbl; yCTPOWCTBO KOHTPOJISI COCTOSHHS
M30JSILMKM  OTXOAAIIEro Kaleisi, cpabaTbiBarolee Mepes KaxKIbIM BKIIOYEHHEM KOMMYTAallHOHHOTO
anmapara u OJIOKUpYIOIee ero BKIIOYCHHE IIPH HeUCIpaBHOU M30isLuu. OCHOBHBIE TPEOOBAHUSA CM.
npun. 11.4;

YCTPOWCTBO OJHOKPAaTHOTO aBTOMAaTHYECKOTO IIOBTOPHOTO BKJIIOYEHUs (mocie cpabaThiBaHHs
3alIMT OT 3aMBIKaHUH Ha 3eMJIF0) COBMECTHO C YCTPOMCTBOM KOHTPOJISI COCTOSIHUS M30JISIMU Kaberneit.
OcHoBHBbIe TpeOoBaHus cM. mpuit. I1. 5.

4. KABEJIbHBIE KOPOBKH U MY®TbI

4.1. KopoOkm pmnst coeamHeHHs THOKHMX KaOenedl HOIKHBI HMMETh 3a3eMIIIOINNE HOXH,
COJIOKMPOBaHHBIE C MEXaHW3MOM OTKPBIBAHMS KPBIIIKH TAaKUM 00pa3oM, YTOOBI OTKPHIBAHHE KPBIIIKH
OBLTIO0 BO3MOKHO TOJIBKO ITOCTE BKITIOYEHHS 3a3EMIISIOIINX HOXEH.

[TonoxxeHne HoOXel («BKIIOYEHO», «OTKIIOYCHO») JOJDKHO YKa3bIBATHCS ITOJIOKEHHEM DPYKOSTKH
MPUBOJA HOXKEH, TNO0 APYTUMH MEXaHHUYECKUMH YKa3aTeIsIMH.

PyKkosiTKM TpUBOIOB 3a3¢MJLIIONIMX HOXKEH W MEXaHU3Ma OTKPBIBAHWS KPBIIIKH  JOJDKHBI
3aKpBIBATHCS 3ALIMTHBIM KOXKYXOM CO CIICIMAIbHBIM KIFOUOM. 3alUTHBIA KOXKYX JIOJDKEH 3aKPhIBATHCS
MIPH MTOJTHOCTHIO OTKITFOUEHHBIX 3a3eMIISTFIOIINX HOXKaX.

4.2. CoenuHMTENbHBIE W KOHIEBBbIE MY(THI INTENCEIBHOTO THMA Ui TMOKHMX KaOeleld IOIKHBI
UMETh HE MEHee IITH KOHTAKTOB: TPH CHJIOBBIX, OJWH MUl 3a3eMIIIOIIEH JKWIBI M OJWH JUIS
BCIIOMOTATEIbHON (KOHTpONBbHOM) *wibl. [Ipn pazbenuHeHnH My(T BHa4aje NOIDKEH Pa3MBIKATHCS
KOHTAKT JUIS BCIIOMOTATEJIbHOM JKWIIBI, 3aT€M KOHTAKTBl CHJIOBBIX JKWJI W B IIOCIECIHIOI0 OYEpenb —
KOHTAKT /IS 3a3€MJISIOIIEH JKUIIBI.

4.3. CoenuHuTeNbHbIE KOPOOKH M MY(TBI, a TaK)K€ KOHIEBbIE My(THI, OTBEYAIOIINE TPEOOBAHMIM
mn. 4.1. u 4.2. "acrosmux HopMaTuBOB, NOJOKHBI NMPUMEHSTHCS B COYETAHUU C YCTPOWCTBaMH,
NPUBOAAIIAMHM K ABTOMAaTHYECKOMY OTKIIOYEHHIO KOMMYTAI[HOHHOT'O amlapara, CHHUMAIOIIETOo
HanpsOKeHUE C TUTAIOIIEH CTOPOHBI KalOems IpH OTKPHIBAHMM 3alIUTHOTO KOXyXa KOpPOOKH W B
HavyallbHOM CTAJNH Pa3beINHEHNS ITETICEIbHON MY (THI.

5. 93KCKABATOPBI
N POTOPHBIE KOMIIJIEKCHI

5.1. Ha Oopt sKkckaBaTopa 1moJiaercsi, Kak IpaBuio, HanpsbkeHue 6 kB u pexe 10 kB. J{inst MomHbIx
9KCKaBaTOPOB JIOITyCKaeTCst BBOJ Ha O0pT HanpsbkeHus 35 kB.

Bo BHYTpHMAIKCKAaBAaTOPHBIX OJJIEKTPHYECKUX CETAX B 3aBUCUMOCTH OT HX (YHKIMOHAIBHOTO
Ha3Hau€HMs MOTYT NPUMEHSTHCA CIEAYIOINE HAPSKEHUS:

— JUIA CETEBBHIX JBHTaTesied NnpeoOpa3oBaTeNbHBIX arperaroB M TpaHc(opmMaTopoB cOOCTBEHHBIX
HyX1 — 6—10 kB nepemeHHOr0 TOKa;

— JUIsl OCHOBHBIX NMpHBOJI0B — 110 1140 B Tpex¢a3zHoro nepeMeHHOTo WM BBIIPSIMIEHHOTO TOKA U



1o 1500 B noctosiHHOTO TOKA;

— JUIsl BCIIOMOTaTeNlbHBIX IPUBOAOB NepeMeHHoro Toka — 220, 380 B;

— 171t ob1ero ocpemenus 127—220 B;

— JUIA CTIeUaNIbHBIX OCBETUTENBHBIX ycTaHOBOK — 110 380 B;

— JUIA 1ieTiel ynpaBieHus, aBTOMAaTUKU, CUTHAIK3alUY U T. II. — He Beime 380 B.

5.2. HeliTpanbHble TOUYKH TpaHC(HOPMATOPOB BHYTPHIKCKABATOPHBIX CHCTEM MEPEMEHHOTO TOKa, a
TaK)Ke TEHEpPaTOPOB IOCTOSIHHOTO TOKAa W JPYrHX npeoOpaszoBarelieid, JOJDKHBI OBbITh, KaK IPaBHIIO,
U30JIUPOBaHbl OT Kopmyca (MCKIroueHHe cM. 1. 5.7.). PexoMmeHayeTrcs HCIOJIB30BaHUE
TpaHcopMaToOpOB C BHIBEJCHHBIMH HEHTPaJIbHBIMU TOYKAMU JUISl YIPOLIEHHUS PUCOETMHEHNS CPEJICTB
ABTOMATHUYECKOI'0 KOHTPOJIA U30JISIIUU U 3aLUTHl OT TOKOB YTEUKH.

5.3. Bo BHyTpunkckaBaTopHelx KPY-6 kB, uepe3 koTopble mojaercs HampsKeHHE Ha CETeBOU
JIBUTaTellb M TpaHc(opMaTop COOCTBEHHBIX HYK, JOJDKHBI HCIOIB30BATHCS 1B Pa3beANHUTENS: OJIUH
JUIL TIMTaHusl TpaHcpopMaTopa, BTOPOH — JUIl LENU «BBIKIIOYATENh — CETEBOH JBUIaTelIby.
PazpenuHuTEeNnM MAOMKHBI MPUMEHATHCA B KOMIUIGKCE C 3a3eMIIONMMU  HOxamu. IIpuBoabt
pa3beiMHNUTENeH M 3a3eMJIIIOLIMX HOXKEH JOJDKHBI MMETh B3aUMHYIO OJIOKHPOBKY, HCKIIIOYAIOIIYIO
OLIMO0YHOE BKJIIOYEHHE Pa3beAMHHUTENS ITPY BKIIIOYEHHBIX 3a3eMIIIOIINX HOXKaX.

5.4. Ilpu npumeHenuu B KPVY-6 kB BakyyMHBIX WIH TOJYIPOBOJHHMKOBBIX BBIKIIOUaTEIeH
HEoOX0/MMO MpeaycMaTpuBaTh YCTPOMCTBA MNPSIMOrO JIMOO KOCBEHHOTO KOHTPOJIS OTKIIIOUEHHOTO
MOJIOXKEHUS (a3s.

5.5. Jlnd TOBBIIIEHUS 3IIEKTPOOE30MACHBIX CBONCTB BHYTPHUIKCKABATOPHBIX 3JEKTPOCUCTEM
HEOOX0/MMO INPH MX MPOEKTHPOBAHWH COKPALIATh PA3BETBIEHHOCTh M CYMMAapHYIO MPOTSHKEHHOCTB
MPOBOJIHMKOB CETEH 3a CUET AIIEKTPHUYECKOr0 pasJeeH s Yepe3 TpaHc(hopMaTopsL.

KpureprieM MNpOTS)KEHHOCTH SIBJISETCS DSJEKTPUYECKas E€MKOCTh IIPOBOJAHUKOB OJHOM (ha3bl
(momroca) Ha KOpPITyC, KOTOpasl He I0JKHA MPEBbINIATh:

1) B ceTsix mepeMenHoro Toka HampspkenueMm 220—1140 B u nmoctosiHHOTO TOKa B cuctemax ['-J] u
TII-/1 rnaBHbIX puBoa0B — 1 MK®D Ha (a3y (mosnroc);

2) B cucTeMax MEePEeMEHHOro, MOCTOSHHOTO M CMEIIaHHOTO TokKa Hampsbkenuem 10 380 B,
MHUTAIONIHMX LENH aBTOMATHKH, yIpaBlieHUs! 1 KoHTpossi,—He 6osee 0,1 Mx®d Ha ¢asy nim Ha moJroc.

5.6. Jlng 3ammThl 0OCITYXMBAIOIIETO0 IEpCOHaja OT MOPaXKEHHS OJIICKTPOTOKOM B CETAX C
HanpspkeHHeM Bbie 42 mepeMeHHoro Toka M 110 B HOCTOSHHOTO TOKa MOJDKHBI, KaK IIPaBUIIO,
MPUMEHSTHCS YCTPOMCTBA KOHTPOJIS M30JIAIMHU, a TaKXKe pelie YTeUKH, JEHCTBYIONINE Ha OTKIIIOYCHUE
KOHTPOJIMPYEMOH AJIEKTPUYECKON CeTH NpH CHIKEHHH CONPOTUBJICHUS H30JLIIIUU OTHOCHUTEIHHO
3eMJIM, B TOM 4YHCJIE IPU OXHO(pA3HOM (OIHOMOIIOCHOM) NMPHUKOCHOBEHHH 4YelIOBeKa. TexXHHUYEcKHe
TpeboBanust cM. npui. I1.3.

5.7. ns ycKkOpeHHs] MOMCKAa MECT IMOBPEXKACHUM H30JSIMU B PA3BETBIICHHBIX 3JIEKTPOCHUCTEMAX
nepeMeHHOro Toka 220—380 B nomyckaeTcs npuMeHeHHe CeNeKTHBHBIX ABYXCTYIIEHYAThIX YCTPOUCTB
3aLIMTHOTO OTKJIFOUEHUS, ISHCTBYIOIMX HA OTKIIIOYEHHE Y4acTKa CETH MPH OJHO(A3HBIX YTEUKax TOKa
(3aMbIKaHMii) HAa KOPIYC, B TOM YHMCJIE NPU MPUKOCHOBEHHHU YeJIOBEKa. TexXHU4ecKre TpeOOBaHHs CM.
npu. I1.3.

5.8. Ilpu nuTaHuy Lened aBTOMATHKH, YIpPaBIeHHs U T. I. OT TpaHC(HOPMATOPOB, IEPBUYHBIE
O0OMOTKHM KOTOPBIX HPUCOEAMHEHBI K 3JIEKTPOCHCTEMaM, 3aIIUIIEHHBIM pelle yTeUKH, JOIyCKaeTCs
COEJMHEHHNE INEePBUYHBIX M BTOPUYHBIX OOMOTOK uepe3 TOKOOTPAaHWYHMBAIOIINE PE3UCTOPHI. 3aIiuTa
ATHX LETIel NPU yTeuKaxX TOKa BBIOJIHSAETCS pelie YTeUKH, yCTAHOBJICHHBIM B CETH NEPBUYHON 0OMOTKH
(cm. mpu. 11.6).

5.9. BpeMeHa OTKIIOYEHHS NOBPEXKICHHBIX OJIIEKTPOCUCTEM IIPU yTeYKax TOKa Ha 3EMII0
HEO00XO0/IMMO ONpPEeNEeNIsiTh UCXO/Is U3 CIIEAYIOLIEro.

5.9.1. PexuMHBIE OCOOCHHOCTH OSKCKAaBaTOPOB LUKIMYHOTO JEHCTBUS MPEAONPEACISIOT
HEJIOIyCTUMOCTh BHE3AITHOTO OTKJIIOUEHHS SHEPTUH B OOPTOBBIX CETSAX, MUTAIOIINX Y3JIbI YIIPABICHUSA
TJIABHBIX MPHUBOJIOB BO BpeMs LIMKJIA SKCKaBall¥, OCOOEHHO MPH MOBOPOTE IUIATQOPMBI U pasrpyske
KOBIIIA.

5.9.2. DkcrutyaTaliOHHBIE 0OCOOSHHOCTH 3aKIIFOUAIOTCSl B OTPaHHMYEHHOM KoJsiuecTBe Joaei (1—3
YeoBeKa), YIPaBISIOMUX paboToil dkckaBaropa. [Ipm 3ToM BO Bpemsi pabOTHI JKCKaBaTopa
MaJIOBEPOSITHO MIPUKOCHOBEHHE JIFOJIEH K KaKUM-TTHOO TOKOBEIYIIIUM YacCTSM.

5.9.3. ObcnyxuBaHHE SNEKTPUUYECKON YaCTH HKCKABaTOPOB BO BPEMS PEMOHTOB M HAJAIKH, T. €.
Korga pabOoThl TPOBOIATCS HEMOCPEIACTBEHHO B ImKadax C pa3MeIIeHHOH ammapaTypoil w,
CIIeZIOBAaTENIbHO, BO3MOXKHO TIPHUKOCHOBEHHE K TOKOBEAYIIMM YAaCTSIM, BBHINONHSIETCS B OCHOBHOM
CHENMAIMCTaMU SJIeKTpUKaMH. [JIaBHBIE MPHUBOABI IIPH ATOM OOECTOYECHBI M IMKI JKCKABALMH HE
BBITTOJTHAETCS.

C y4eToM TepeunclieHHbIX OCOOEHHOCTEH, BpEeMEHa OTKIIIOYCHHS BHYTPHUIKCKABATOPHBIX



QJICKTPOCUCTEM PA3JIMIHOTO q)yHKIII/IOHaJ'H)HOFO Ha3HA4YCHUS MPUBCJICHLI B Ta6nnue 5.1.

Tabnuya 5.1
Haznauenue a51eKTpocucTEMBI OTKoueHHe «C BhLAEPKKOM BpemeHu» (CBB)
«0e3 Boepkku Bpemenn» (bBB)
1. Tpexda3Horo nepeMeHHOr0 TOKa HaNpsHKEHUEM CBB*
10 380 B, muTarommye THPUCTOPHBIE OJIOKH U
TeHepaTopbl COOCTBEHHBIX HYX]I (BO30YXKIICHNUS)
2. Ilepemennoro Toka HanpsbxeHuem 220 B, FBB
MUTAIOLIE OCBEIICHUE
3. I'maBHBIX NPUBOAOB MOCTOSHHOTO U BBIIIPSIM- CBB*
sneHHoro TokoB (cuctem -], TTI-JI, TITY-A 1)
4. OTHOBpPEMEHHO THUTAIOIINE MTOTpeOUTEIeH CBB * — npu BBINIOJIHEHNH [IUKJIA SKCKaBaI[UN
pa3HOr0 Ha3HAYCHHUS BBB — npu HepaboTaromux riiaBHbIX IIPUBOJIAX

5.10. DnexkTpuueckas KOMIIOHOBKA IIKa(oB YNPaBICHUs NPUBOAAMH JIOJDKHA BBITIOJHITHCS MO
NPUHLUITY «()YHKIIMOHATBHON 3aBEpPIIEHHOCTHY, T. €. BCS aNllapaTypa KOHTPOJIs, YIPaBICHHUs, 3aI[HThI
M aBTOMATHKU MPUBOJA JOJDKHA pasMelIaThCs B OTACILHOM MIKady (MM HECKOJbKUX Iikadax)**. K
«MOCTOPOHHHMY» D3JICKTPUYECKHM IIETSIM, KOTOpbIE JOMYyCKAloTCs B JTUX MHIKadax, MOryT OBbITh
OTHECEHbI BHYTPEHHEE OCBEllleHHe MKa(oB, a TaKKe e aBTOMATHKU U CBSI3H C IPYTMMH NPUBOAAMH.
IIpu 3TOM «IOCTOPOHHHME» IIENM MOJDKHBI OBITH YETKO BBIAEICHBI M 3aIlMINEHBl OT CiIydailHOro
MPUKOCHOBEHUS MpU paboTe MepcoHala B IeMsIX OCHOBHOTO ()YHKIIMOHAILHOTO Ha3HAYeHHs IIKada.

5.11. Ilpu TexHHYECKON CIOXKHOCTH BBIMOMHEHUSA M. 5.10 momyckaeTcs KOMIIOHOBKAa B OJTHOM
mkady 3JeKTpOOOOpYIOBaHUS ISl HECKOJNBKHX NpPUBOAOB. [Ipu 3TOM Tpynmsl ammapatoB uis
OTJENBHBIX IPUBOJOB JOJDKHBI UYETKO pa3nuyarhCs (HAAMMCAMH, PpaclBeTKOM M T. I.) M 1O
BO3MOXKHOCTH  3aKpBIBaThCSI ~ BHYTPEHHHUMM  IEPEroOpojKaMH,  HCKIIOYAIOIIMMHU  CIydaifHoe
MPUKOCHOBEHHUE K AJIEKTPOOOOPYI0BAHHIO IPYTHX MIPUBOJIOB IIPH pab0TaxX Ha KOHKPETHOM MPUBOJE.

5.12. JIepu mikaoB yNpaBieHHs JOJDKHBI O0OpPYIOBATHCS 3JIEKTPUYECKHMMH OJOKHPOBKaMHU,
00ecreynBalOIMMK TIPH OTKPBIBAHUH JIBEpEi CHATHE HANpsDKEHMS C 3JIeKTpoarmnaparypsl mkada, 3a
HCKJIIOYEHUEM [TOCTOPOHHUX LETEH.

5.13. KaGenbHble MarucTpaayd M NpOBOJA, COCAUHAIOUINE IEKTPUYECKHE MAIIMHBI U amllapartsl,
JOJDKHBI  TIPOKJIAJBIBATBCSI IO  KaHalaM, 3aKpBIBAIOMIMMCSH  METAJUIMYECKUMH  IUIaCTUHAMH,
KOHCTPYKTHBHO BBIMIOJIHEHHBIMH TaKUM 00pa3oM, YTOOBI HCKIIOYAIOCh HX CaMOIPOU3BOJIBHOE
cmemenne. [Ipu pa3memenny B 0JHOM KaHaine kabeneil (mpoBooB) HanpspkeHneM a0 1000 B u Beime
1000 B Mexay HUMH JJOJDKHBI ObITh METATUYECKHE TIEPETOPOIKH.

5.14. ]lns SUU30JUUYECKOr0 MOJKITIOUEHHS HE HSKCKABATOPHBIX, CPABHUTENBHO HEOOJBIIUX IO
MOIIHOCTH NOTpeduTeNnell peKOMEHAyeTCs Ha BHEUIHEll CTOpOHE MOBOPOTHOW muiaThopMbl U Ha Oase
IKCKaBaTOpa YCTAaHABIMBaTh LITENCENbHBIE PO3ETKH, 3alUThIBa€Mble OT TpaHcdopmMaTropos
COOCTBEHHBIX HYXKJI C HU3IIUM HamnpspkeHreM 220; 380 B.

5.15. Ha akckaBaTopax KpyHHBIX MMapaMeTpOB M POTOPHBIX KOMIUIEKCaX, UMEIOIINUX 3HAUYNTEIbHOE
KOJIMYECTBO DJICKTPHUUECKH pa3AeieHHBIX IeNeil pa3auyHOro (pyHKIMOHAIBHOTO Ha3HAYEeHHS,
peKoMeHayeTcsl A ymnoOCTBa SKCIUTyaTallid M YCKOPEHMs OOHapy>XeHMs HEHCIIpaBHOCTEH (yTedek,
3aMbIKaHMH Ha KOPIIyC) BCIO MH(OPMAIMIO O paboTe 3aliMT BHIBOIUTH HAa LEHTPAJIBHBIM IMYJIbT B
KabuHy MammHucTa. llpm 3ToM JopKHa OBITE HECEJIeKTHBHAs 3BYKOBas CHTHaIM3anus (o
cpabaTbIBaHNH JII000IT U3 OTOBOPEHHBIX 3aIl[UT) M CEJIEKTUBHAS CBETOBAs, OJHO3HAYHO YKAa3bIBAIOIIAS
KOHKPETHYIO CE€Th, B KOTOPOI MPOM30IILIa yTeuKa TOKa Ha KOPITYC.

* BhlepikKa BpEMEHH YCTaHABIMBAETCS B TEXHUYECKHUX YCIOBHSIX Ha IKCKaBaTOP.
** BpINOJHEHHE 3TOr0 TPeOOBAHUS ISl CPENCTB KOHTPOJS HM3OJMIMH W 3aIUThI OT TOKOB YTEUKH
Heo0s3aTENBHO.

5.16. OGoco0bneHHBIE BHYTPHIKCKaBaTOPHBIE cucTeMbl HanpspkeHneM 6(10) kB, uTo moxer umers
MECTO TpH BBOZE Ha OOPT AKCKaBaTopa HampspkeHus 35 kB, JOmkHBI 000pPYIOBATHCS CIEIYIOIIUMU
BUJIAMH 3JICKTPUYECKUX 3aIIHT:

1) monwkaromme 35/6(10) xB TtpaHchopmaropsl W pacnpeayctpoiictBa PY-6(10) kB -
KOMIUIEKTaMH 3alIHT B COOTBETCTBHHU ¢ TpeboBaHusMH [TYD, kacaromuxcsi 3TUX YCTaHOBOK;

2) B pacmpeayctpoiictBax 6(10) kB gomkHa mpeaycMaTpuBaThCsS ABYXCTYIEHYATasl 3alldTa OT
3aMblkaHMid Ha Koprmyc. IlepBas CeJeKTHMBHAsh CTyNEHb 3alllUThl MIHOBEHHOTO JIEHCTBUS



ycraHaBnuBaeTcss B saueiikax PVY-6(10) kB oTxoasmux JuHMI U OTKIIOYAaeT sUEHKy IHpu
BO3HHMKHOBEHUM 3aMbIKaHUSI B OTXOJALICH OT siuelKku JIMHUKU. BTOpas HecelneKTUBHAS CTYIEHb 3alUThI
JIEHCTBYET Ha OTKJIIOYEHHE BBOJHOM sUEHKM C BbIIEp:KKOW Bpemenu A0 0,7 ¢ mpu oTKazax HepBO
CTYIIEHU 3aIIUTHI UK NP 3aMBbIKAHUAX BHE 30HBI IEHCTBUS 3aIIUTHI IEPBOM CTYIEHU.

6. BYPOBBIE CTAHKHN

6.1. JIna mutanus OypoBBIX CTAHKOB JIOITyCKAaeTCsl MPUMEHEHUE HAIIPSHKEHHS, BBOAUMOTO Ha OOpT,
no 10 xB.

6.2. Ilpu BBome Ha OopT OypoBoro cranka HampspkeHHs 6—10 kB momcoenmnenme kabens K
BO3/LYIIHON JIMHUH JOJDKHO BBIIOJIHATECS MTOCPEACTBOM MPHKITIOYATELHOTO MyHKTA.

6.3. Ilpu BBO#e Ha OopT OypoBoro cranka HampspkeHus 380; 660; 1140 B muranme ero momKHO
OCYIIECTBISITECSL  OT TEPEABIKHOM  TpaHC(OPMATOPHON MOJACTAaHIMH C HAOOpPOM  3aIUTHO-
KOMMYTALIMOHHOH ammapaTypbl, COOTBETCTBYIOIIEH TpeboBarmsM . 2.2.1-2.2.2.

6.4. OG0co0ICHHBIE AIIEKTPOCHCTEMBI BHYTPH OYPOBBIX CTaHKOB HampspkeHueM 110 1140 B momkHBI
000pyIOBaThCS 3aIIUTON OT TOKOB YTEUKH, OCYIIECTBIIONICH HEMpPEPHIBHBIA KOHTPOIb AKTHBHOTO
COIPOTHUBIICHNS M30JISIIMU U YT€UEK HaxoAsmieiica mox pabounM HanpspKEHHEM CETH U 00ecIeunBaTh
BO3MOKHOCTb €€ OTKITIOYCHHS 0€3 BBIACPKKH BPEMEHH KOMMYTAllMOHHBIM alllapaToM IpH CHWKEHUN
YKa3aHHBIX CONPOTHBIICHUH HI)KE HOPMHUPOBAHHBIX 3HAYCHHUM.

6.5. Ilpu muTaHuM meneld aBTOMATHKH, YNPABICHHS W T. I. OT TpaHC(OPMATOPOB, HEPBHUHBIC
OOMOTKH KOTOPBIX HPHCOCIMHEHBI K AJIEKTPOCHCTEMaM, 3AIIUIICHHBIM peJie yTeUKH, JOIyCKaeTcs
3aIUTY OT yTeUEK ITHX LTI OCYIIECTBISTh B COOTBETCTBHH C II. 5.8. HacTosmux HopmMaTHBoB.

6.6. TpeOoBaHMS K KOMIIOHOBKE MIKa(oB yNpaBICHUS, NMPOKIAAKE KaOEIbHBIX M MPOBOIHBIX
KOMMYHHKAIIMH aHAJIOTHYHBI TPeOOBAHMSM, H3I0)KEHHBIM B paszene 5.

7. KOJIBIIEBBIE TOKOIITPUEMHHNKHU 9KCKABATOPOB
" KABEJIBHBIX BAPABAHOB HAITPSI’)KEHUEM 6-35 KB

7.1. KoJblieBble TOKONPUEMHUKH SKCKABATOPOB M KaOeNbHBIX OapabaHOB MODKHBI 000PYI0BATHCS
3alIUTHBIMUA KOXYXaMU C MEXaHHMYECKUMH JIUOO0 3IEKTPUYECKUMHU OJIOKHPOBKAMHU, MCKITIOYAIOIINMHE
JIOCTYII K TOKOBEIYIIIUM YaCTsIM J0 CHSTHUS C HUX HAMPSKCHHS.

7.2. KonblieBble TOKOMPUEMHHKH YKCKABATOPOB M KAOEIbHBIX 0apabaHOB JODKHBI BBIMTOJIHSITHCS,
KaKk MHHUMYM, C TSATHIO KOJBIAMH: TPH ISl CHJIOBBIX KW U MO OJHOMY ISl 3a3eMIISIOIIEH U
BCIIOMOTATEIHHOM (KOHTPOJIBHOM) JKUIT KaOeJIs.

8. CIEIIMAJIBHBIE OCBETUTEJIbHBIE
YCTAHOBKHA

JUIs crienuanbHBIX OCBETHTENBHBIX YCTAHOBOK, HANPHMEP C KCCHOHOBBIMU JIAMITAMH, KOTOPBIM
HEoOXoMUMBI 11Ba ypoBHs HampspkeHus — 220 m 380 B, MOMKHBI MPUMEHATHCS WHAWBHAAYaATbHBIC
TpaHC(hOPMATOPEl C BBIBEICHHOH HYJIEBOM TOYKOW. OJKCIDTyaTallisi YCTaHOBOK JIOIycKaeTcs 0Oe3
YCTPOHCTBA 3aIUTHI OT yTEUeK TOKAa MPH YCIOBHH, YTO KOPIIyca 3JEKTPOOOOPYIOBaHUS HE JOJDKHBI
MIPUCOCIMHATHCS K MIPOBOTY, HAYIIEMY OT HEHTpau.

9. OIOPHI NEPEJIBNKHBIX JI3II

9.1. Omopsl mnepeaswkHbix JIDII Hampskernnem a0 10 kB OMKHBI HM3TOTaBIMBATHCA TIO
CHEUATLHBIM MPOEKTAM.

9.2. KoHCTpyKIiusi onopsl JODKHA O0EeCeYynuBaTh BO3MOMXHOCTh MEXaHM3HUPOBAHHOW MEPEBO3KH,
YCTaHOBKH U HATSDKKU TPOBOJIOB.

9.3. B xagectBe CTOEK /I ONOpP MOTYT HCIONB30BAThCS JIEPEBO, JKEIE300€TOH,
METAJUTOKOHCTPYKINH OO0 METAJUINIECKUE TPYOHI.

9.4. B kauecTBe MOJHOKHUKOB OIOP MOTYT WCIIOJIB30BATHCS KENE300€TOHHBIE, METATMUECKUE
b0 Apyrue dJIEMEHTHI, 00eCTIeIUBAIOIINE YCTOHIUBOCTH OMOPHI.

10. 3AIIMTA OT MOPAYKEHMS JIEKTPOTOKOM BOJUMTEJIENA
KAPBEPHBIX ABTOCAMOCBAJIOB

10.1. s WCKIIOUEHUS TMOPAKEHHS DJIEKTPOTOKOM BOJUTENEH aBTOCAMOCBAJIOB MPH TOIbEME



Ky30Ba I10]1 JIMHUSAMHU JJIeKTporiepeiad HanpspkeHueM Boinre 1000 B aBToMoOMIN 10/KHBI OCHAIIATHCS
YCTPOWCTBaMH, 0OECIICUHBAIONIMMH IPEIYNPEKIACHIE BOMUTENS U OJOKMPOBKY IOABEMA Ky30Ba IPH
MOMBITKE ero noasema Bonm3u JIDII, Haxomsmecs Mo HanpsHKEHUEM.

10.2 YyBCTBUTEIBHOCTh YCTPOMCTB IPEAYNPEXJICHUS U OJOKUPOBKM JODKHA OOECIeuMBaTh MX
cpabaThIBaHUE Ha PACCTOSIHUM OT BepXa KaOMHBI 10 OJrkaiiiero (azHoro mpoBoaa MeHee 842 M.

11. 3AIIIUTA OT 3AMBIKAHUI HA 3EMJIIO

11.1. 3aomTel OT 3aMBIKAHHUA Ha 3€MJIIO JJIS DJEKTPUUECKUX ceTed HampspkeHuem 6—10 kB
JOJDKHBI pa3palbaThIBaThCs C UCHONB30BAHUEM TEXHUUECKHUX PELICHUH, 00ECIICYNBAIOIINX TTOTIEPETHYIO
CENIEKTUBHOCTD, BEICOKYIO YyBCTBUTEIBHOCTD M HAJIS)KHOCTh pabOTHI.

11.2. 3ammTel OT 3aMBIKAHWH Ha 3€MIII0 JTOJDKHBI pearupoBaTh Ha ogHOGa3HBIe W AByX(azHBIC
Pa3HOMECTHBIE 3aMBIKaHH Ha 3EMITIO.

11.3. Texandgeckue TpeOOBaHMSA, KOTOPHIM JOJDKHBI OTBEYATh COOCTBEHHO YCTPOMCTBA 3aIIUTHI OT
3aMbBIKaHUH HA 3€MIIIO:

[lepBuuHBIl TOK HYJIEBOW OCIEA0BATENBHOCTH,

MIPUBOAIININ K cpabaTHIBAaHUIO, A .. 0,5 u 6oxee

Bpewms cpabaTeiBanws, C.............. 0,06-0,08

[MpuHnum oGecneyeHus! MOMEPEUHON CENEKTUBHOCTH .......cvenvenen. HamnpaBieHHOCTS eHicTBHSA
KoapunmeHT monepedHoi CeNeKTHBHOCTH, Y0 ..c.ocvenrererenvennenn He menee 99
CpabatbIBaHHE JOIDKHO 00ECIICUNBATHCS:

— npu Metauinyeckux 033;

— nyroBeix O33;

— nipu O33 uepe3 conportusierue 10 1000 Om.

30Ha Cpa6aTLIBaHI/I$[ 3AIUATBI OPU BCECX BUIAX .cevvvninenininininnnnnnnnnne Ot mecTa YCTaHOBKU 3alllUThI 10 Hanbolee
3aMBIKAHHH. y;[aneHHoﬁ TOYKH 3allHIIacMOro YydJacTKa
CCTHU

3amuTa He JODKHA CpabaThIBATh MPH CAMOYCTPAHSFOIIIXCS
O33 TTUTEITEHOCTBIO, C ..ueeeeeenenessssssssssesssssseeereeeseeerereeereseeereeens He 6o1ee 0,05

3amura JA0JDKHa UMEThb CaMOKOHTPOJIb UCIIPABHOCTHU
6o BCTpOGHHBIﬁ y3eJ1 ICpUuoAUICCKOro KOHTPOJIA
€€ UCIIPABHOCTHU O6C.]'Iy>KI/IBaIOH.II/IM NIEPCOHATIOM.

12. TPAHC®OPMATOPBI
JIJISA PYUHOM DJIEKTPOJYTOBOM CBAPKH

12.1. HanpspkeHne X0JI0CTOTO X072 0OMOTKH HH3IIETO HANPSsDKEHHS, IIUTAIOIICH CBApPOYHBIC IICITH,
He J0JKHO npeBbimaTh 30 B.

12.2. [nsa obnerdeHuss BO3OYKIACHUS IOYTH MEXIy SJCKTPOJOM H CBAPHUBACMBIM H3JICIHEM U
TIOBBIIICHAUS CTAOMIBHOCTH TOPEHUS OYTH JIOIyCKaeTcs MIpUMEHEeHHe MpeoOpa3oBaTeleil MOBHIIICHHON
4acTOTHI (OCHMIDIATOPOB) U HMITYJIbCHBIX T€HEPATOPOB.

12.3. Cpapounsle TpaHCc(HOpMATOPHI JOJDKHBI UIMETh BCTPOCHHBIC JTHOO OTHENBHO IOAKIIOYaeMBbIC
YCTPOHCTBA IJIsi OTpPAaHUYCHUS YPOBHS HANPSDKCHUS XOJOCTOTO XOJa Ha AJIEKTPOJAE TOCTE ero OTPhIBa
OT CBapHBACMOH JICTATIH.

VYunteiBas crenU(UKY BBHIIIOTHEHUS CBApOYHBIX paboT Ha pa3pes3ax, OTPaHUYUTEIH HAIPSHKCHUS
XOJIOCTOTO X0Jia JOKHBI 00€CIIeUnBaTh:

BpeMs CYIIIECTBOBAHUS MTOJTHOTO HANIPsDKEHHS Ha AeKkTpoae — He ooee 1,0 c;

JIeHCTBYIOMIECE 3HAYCHUE OCTATOYHOTO HAMIPSDKCHUS Ha JJIeKTpoae — He Ooee 20 B.

13. OCHOBHBIE TPEBOBAHH S K HCIIOJIHEHU IO
3JIEKTPOOBOPYJOBAHUS U JIEKTPOYCTAHOBOK
IO ®PAKTOPY YCTOMYUBOCTH K BO3JENCTBUSIM

BHEIIHE CPEJIbI

13.1. 3J'I€K'I‘p0y0TaHOBKI/I JUT1 pa3pe30B, KaK KOMIUICKTHBIC U3JICIINA, 4 TAKIKE BCEC KOMIUICKTYIOLICC



9NIeKTpo0OOpyIOBaHUE (DIICKTPHUYECKUE MAalIMHBI, TPaHC(OPMATOPHI, KOMMYTAI[OHHBIC alIapaThl,
YCTPOWCTBA 3allMTHI, YIPaBJICHUS, aBTOMATUKH M Tp.) AOJDKHBL 00NajaTh OSKCIUTyaTallMOHHBIMH
CBOMCTBaMHM, O0ECHEYMBAIOIIMMU B TEUEHHE HOPMHPYEMOrO CpOKa CIY)XObl HOpPMaJbHOE
(YHKIIMOHUPOBaHKE B YCIOBHSAX BO3/ICHCTBHS BHEIIHEH CPE/IBI.

13.2. B Poccun He mMmeeTcs HOPM Ha W3TOTOBJICHHE CIELMAIbHOTO AJIEKTPOOOOPYHOBAHUS IS
OTKPBITBIX TOPHBIX pa3pabdoOTOK, a IPUMEHSEMOE 3JIEKTPOOOOpYAOBaHHE, B OCHOBHOM OOIIETro
Ha3HA4YeHMs, OKa3bIBAETCS HECIIOCOOHBIM BBIJEP)KUBATH JKECTKHE BO3ACHCTBUSI BHEIIHEH Cpepl,
XapaKTepHble A yCIOBUH 3KCIUTyaTalliM €ro Ha paspes3ax (kapbepax). [loaToMy Hibke NpHBeICHBI
TpeOoBaHUs, KOTOpPBIE CIEIyeT PacCMaTPUBATh KaK JOMOJHUTEIbHBIE K CYIIECTBYIOIIUM HOpPMaM H
TpeOOBaHUIM MO U3rOTOBJIEHHIO JIIEKTPOOOOPYIOBaHHS OOIIETr0 Ha3HAUEHHS, TO3BOJISIIOIINE TOBBICUTH
SKCIUTyaTallMOHHbIE CBOMCTBA MU €ro NPHUMEHEHUHU Ha pa3pes3ax.

13.3. OcHOBHBIMH (haKTOpaMH BHEIIHEH Cpenbl, HeONaronpuATHO BO3/ACHCTBYIOIIMMH Ha
3JeKTPOYCTAaHOBKHU Pa3pe30B, SIBJISIOTCS:

a) MexaHW4ecKre — BUOpaIUu U yAapsbl;

0) KIMMaTHYeCKue — TEMIIepaTypa, BIaXXHOCTh, COJIHEUHas paauanus, BeTep;

B) TEXHOJIOTHUECKHE — BBICOKAs 3alBLIEHHOCTh, B TOM YHCJE TOKONPOBOASALIECH MBUIBIO, YIapHbIE
BOJIHBI U ceficMUUYeCKUe KOJIeOaH sl TP B3PBIBHBIX Pa0dOTax.

13.4. 3HayeHusI MEXaHMYECKUX BO3/CHCTBHH, KOTOPBIE MOTYT UMETh MECTO IPH padoTe KapbepHOM
3JIEKTPOYCTAHOBKH, JOJDKHBI YCTAaHABIMBAaThCd HAa CTaJAWU €€ NPOCKTUPOBaHMUA (MOJEPHHU3AIMH) C
yUeToM:

a) HopMaTuBHBIX JaHHBIX ('OCT 17516.1 «/3nemus 351eKTpOTEXHUYECKHE. Y CIIOBUS SKCILUTyaTal[uu
B YaCTH BO3/ICHCTBUS MEXaHUYECKHX (DAKTOPOB BHEIIHEW CPEIbI»);

0) (akTHUECKHX AaHHBIX, U3MEPEHHBIX Ha 3KCIUTyaTHPYIOLIUXCS TOTOOHBIX YCTAHOBKAX.

B kxauecTBe OpHEHTHPOBOYHBIX 3HAYCHUIH MOTYT OBITH PEKOMEHJIOBAHBI JaHHBIC, IPUBEICHHBIC B
tabm. 13.1.

Tabauya 13.1

3HaueHHs MeXaHHYECKHUX BO3JelCcTBHI
HA JJIeKTPOYCTAHOBKHU pa3pe3oB

Mecma pasmewenus Bubpayuu Mmnozoxpamnvle Oounounvle
yoapul yoapul
Buo snexmpoycmanosku Komnekmylowe2o | ouanason | makc. | ycxkop | Orumensh | yckop | onumensu
anexkmpoobopydosanust | wacmom, | yckop., | enue, | ocms, mc | enue, | ocmo, mc
Ty M/ M/ M/
OKCKaBaTOPHI Ha noBopoTHeix [ 1-35 0,5 15*% | 2-15* | — —
(mararorue, pOTOpPHEIE, |maTdopmax c
MEXJIONAThl C KOBIIOM |KpeIJIeHHEM Ha IOy,
meHee 20 M3), CTaHKH |B IKadax, Ha MUTaX,
BpalIaTeIbHOro OYpeHHs |MaHeNsIX, MyJIbTax
JKCKaBaTOPHI- To xe 1-35 0,5 15 2-15 — —
MEXJIONATHI C KOBIIIOM
20 M° u Gonee, CTaHKH
yIapHO-BPAIATEILHOTO
OypeHust
[NepenBuxHbIE Ha mony u crenax, na| — — — — 10* | 20-50*
MIePEKITI0YaTeTbHBIE HIUTaX, MyJbTax
IIyHKTbI 6(10) kB,
TepeIBIKHBIC
TpaHchopMaTOpHEIE
MOJICTAaHIIUM C HU3IIUM
HampsHKEHUEM
220-1140 B, xabenbHbBIE
KOPOOKH 1 My(THI

* TpeOoBaHUs TOJBKO IO TIPOYHOCTHU, OCTAJIbHBIE 110 YCTOHYMBOCTH M MPOYHOCTU. TEPMUHBI «IIPOYHOCTH) 1
«ycroiyuBocTby» 10 'OCT 16962.




13.5. 3HayeHus KIIMMaTHYECKUX (HAKTOPOB, B YaCTHOCTU TEMIEPATYPbI M BIAXKHOCTH OKpYXKalolen
CpeAbl, CleyeT NMPUHUMAaTh B 3aBHCUMOCTH OT KaTETOPHU Pa3MEILECHHUS DIIEKTPOOOOPYIOBAaHMS MO
T'OCT 15150-69 «MaruunHsl, npuOOpHI U Apyrue TeXHUUecKrue n3zenns. VIcomHeHus i pa3iinyHbIX
KJIMMaTHYeCKUX paioHOB. KaTeropuu, ycrnoBusl dKCIUTyaTallMH, XpaHEHHsS M TPAHCIIOPTHPOBAHUS B
YaCTH BO3JEHUCTBUS KIIMMaTHYECKUX (PaKTOPOB BHEIIHEH CPEIbD».

[IpakThyeckn Ui BCEX MEPEABMKHBIX DJIEKTPOYCTAHOBOK Hapy)KHbIE TOKOBEIYIINE YaCTH
(BBOAHBIE YCTPOICTBA, Pa3psIHUKH, TPAaHC(HOPMATOPHI, PA3bEIUHNUTEIN U T. I1.) OTHOCATCS K KATErOPHH
pa3mereHuss 1. DneKTpooOOpyJOBaHME, HaxOAsAIIeecss BHYTPH DJIEKTPOYCTAHOBKH (3KCKaBaTopa,
OypoBOro CTaHKa, IPUKIIIOYATEIFHOTO ITyHKTA, TEPEABMKHOMN MMOCTAaHIIUH | T. I1.), CIIEAYET OTHOCUTD K
KaTeropuu pa3MeleHus 2.

13.6. DneKTpOyCTaHOBKHM JIOJDKHBI OBITh YCTOMYMBBEI K BO3JCHCTBHIO JOXKS, BEpXHEe 3HAUCHHE
MHTEHCUBHOCTH KOTOPOTO 5 MM/MMH, 32 HCKJIIOYEHHEM H3enui Ha Hampsbkenue Bbime 1000 B B
UCIIOJIHEHUU JJIsl yMepeHHOro W Xxosoauoro kiuuMata (Y u XJI), A KOTOpBIX BepxHee 3HauyeHHe
MHTCHCUBHOCTH JI0XKISI COCTABIIET 3 MM/MUH.

13.7. DyeKTpOyCTaHOBKM U KOMIUIEKTYIOIEE 3JIEKTPOOOOPYIOBaHUE JOJDKHBI OBITh YCTONYMBEI K
BO3JICHCTBHIO CMEHBI TeMIIEpaTyp OT MaKCHMaJbHOH TEMIIepaTyphl M3IEIMH NPH SKCILIyaTaluH 0
HIDKHET0 3HAUEHHsI TEMIIEPATYPhl OKPYIKaIOIIEH Cpebl P IKCIUTyaTalyH.

13.8. Bce mepeaBHKHBIC 3JCKTPOYCTAHOBKH JIOJDKHBI OBITH paOOTOCHIOCOOHBI MPU JMHAMHYCCKOM
WU CTaTHYECKOM BO3JICHCTBHUH MBUIH IPUPOJHOTO ¥ UCKYCCTBEHHOTO ITPOUCXOKACHHSI.

Hapy>nbple yacTu 31ekTpoycTaHoBOK B cooTBeTcTBUH ¢ ['OCT 16962-71 «3nenus 351eKTpOHHOM
TEXHHKU M 3JEKTPOTEXHHKHU. MeXxaHH4YecKue M KIMMaTHuecKue Bo3jeicTBHs. TpeOOBaHUS U METOJIBI
UCIIBITAHUI1» TOJDKHBI OBITh YCTOHYMBEI K a0pa3uBHOMY BO3JICHCTBHIO KBapLIEBOTO IIECKa C pa3MepamMu
gactuil 70 200 MKM, JICTSAIIHMX CO CKOPOCThIO 15 M/C.

13.9.  KOHCTpYKTMBHOE  HCIOJHEHHE  D3JEKTPOYCTAaHOBOK U  pa3MEIIEHHOTO  BHYTPHU
ANIEKTPOOOOPYIOBaHHSL JOJDKHO 00eCHeYnBaTh MX HOpMajibHOE (YHKIHOHMPOBAHUE INPHU HAITHMYUH
MBUIK, CO3JaBaeMOi padOYMMH OpraHaM¥ MallllH U B3PBIBHEIMU paboTaMu.

Hanbosnee 1oOABEp)KEHO 3ambUICHUIO  SIBISIETCS  DIEKTPOOOOpYNOBaHME, pa3MeliaeMoe B
IKCKaBaTOPax — MeEXJIONAaTax, a TAKKe B palloHEe MOrPY30YHBIX YCTPOMCTB POTOPHBIX IKCKaBATOPOB.

MakcumanbHble 3HaYCHUsI 3aMbIIGHHOCTH B 3JIEKTPOYCTAHOBKAX IIPH UX DKCILTyaTalli Ha pa3pe3ax
npuBeeHbI B Tabauue 13.2.

Tabnuya 13.2.

Hau6oJsib1ne KOHIEHTPALUH NMBLJIH B MeCTAX pa3MelleHHs
3JIEKTPO0OOPY10BAHUSI KAPbEPHBIX YJIEKTPOYCTAHOBOK

Buo snexmpoycmanosxku Mecmo paszmewenus Konyenmpayusa noinu 6 6030yxe,
9AEeKMpO0OOPYO0EAHUsL e/’

DKCKaBaTOPHI-MEXJIOTATHI:

npu paboTe B YroJibHOM 3a00e BHYTPH Ky30Ba 150-180
Ha CTpelie HKCKaBaTopa 300-800

npu paboTe B IOPOHOM 3a00€  |BHYTpH Ky30Ba 120-160
Ha CTpelie HKCKaBaTopa 180-200

PotopHble SKCKaBaTOPHI BOJIM3H TIOTPY30YHOTO 500-800
YCTPOWCTBA BHYTPH 70-90
HKCKaBaTopa

[laraorye 5KCKaBaTOPbI BHYTpPH Ky30Ba 5

BypoBbie cTaHku BHYTPH Ky30Ba 90-120

[TpuxsovarenbHbIe TyHKTHI, BHYTPH KOPITYyCOB 5-10*

NIepeBIKHBIE TpaHChopMa-

TOPHBIE MOACTAHIINHN H T. II.

* KOHIIEeHTpAIMH, BOSHUKAOIIHE SMTU30IHUECKH MOCIIE B3PhIBHBIX PaboT.

13.10. DnexTpOoyCTaHOBKH [IOJDKHBI OBITh YCTONHUYMBBI K BO3ICHCTBHIO COJIHEYHOW paIuanu,
XapaKTePU3YIONIEHCs BEpXHUMHU 3HAUYSHUSIMH UHTETPaIbHON IIIOTHOCTH TETUIOBOTO ToToKa 1125 Br/m®
(0,027 kan/cm’c), B TOM 9HCNE IUIOTHOCTH MOTOKA yIbTPadHONETOBOI YaCTH CIIEKTpa (JUTMHA BOJH
280—400 mxm) 42 Br/m? (0,001 kam/cm’ ¢).

13.11. TpeboBauus kK 000JI0YKaM 3JIEKTPOYCTAHOBOK M KOMITIEKTYIOIIETO 3IEKTPOOOOPYIOBAHHS.

13.11.1. O6uue TpeGoBaHMS.



a) 000JI0YKH 3JEKTPOOOOPYIOBaHMUS, Pa3MEIAEMOro B Ky30BE JKCKaBaTopa, OypOBOIrO CTaHKa M
JPYrHX CaMOXO/HBIX YCTaHOBOK, JOJDKHBI 00€CTIeUMBATh MPEXIE BCEro 3aIUTYy OT HONaIaHus BHYTPb
TBEPABIX NMOCTOPOHHMX Tei. CreneHp 3ammrhl 0Oosiouku (mepBas uudpa obosHadenus no 'OCT
14254-80 «Mznenus snekrporexHuyeckrue. O0omouku. CTEneHH 3allUThL)») JOIDKHA OBITh HE HIKE 4.
Kpome srtoro, oOosouka NOMKHA 3allUIATh HM3JEJIMe KaKk MHHUMYM OT BEPTHKAIBHO NaalolinX
Karesb BoJbl (BTopast OykBa B 0003HaUEHHHU CTETIECHH 3aIlUTHI 1).

B ciydae skoHOMHYECKOW HeIENecOOOpPa3sHOCTH WM TEXHHYECKOW CIIOXKHOCTH H3TOTOBIICHUS
000JI04eK C YKa3aHHOW CTENEHBIO 3aIUUTHI (KPYNHBIE JIBUraTeId M I'€HEpaToOpbl, TPAHC(HOPMATOPHI,
BeIkroyarenu 6(10) kB u T. n1.) momyckaercss mpUMeHEHHE O00OJIOYeK ¢ 0ojee HU3KOW CTENEHBIO
3ammThl. OJIHAKO TPU 3TOM JOJDKHBI INPEJyCMaTpUBAThCS TEXHHYECKHUE MEpPbI, 0OeCIedHBarolie
HAJeXHYI0 paldoTy 9/IeKTpooOOpyHOBaHUS B  YCIOBUSAX 3albUICHHOH cpeabl  (IBLIEOTCOC,
NeproinuecKas IPOyBKa U T. I1.);

0) 00OJIOYKM HECaMOXOJHBIX DJIEKTPOYCTAaHOBOK (IPHKIIIOYATENbHBIC ITyHKTHI, IEPEIBIIKHbIC
TpaHcopMaTOpHbIe MOACTAHIMH, KaOeJbHblE KOPOOKM M T. II.), B TEPBYIO OYepelb JOJKHEI
obecreunBaTh 3aIUTy JIEKTPOOOOPYAOBaHUS, Pa3MEIIEHHOTO BHYTPH, OT JIOXKIS (CTETICHD 3aIlUThl HE
HIDKe 3). 3amuTa OT MBUTH AJIsl STUX YCTaHOBOK SIBJISICTCS] BTOPOCTEIIEHHOH 3ajauei.

13.11.2. CrenpanpHble TpeOoBaHMs K 000JI0YKaM HECAMOXO/HBIX JIEKTPOYCTaHOBOK

a) 00oyouku (KOpIyca) NPHUKIIOYATENbHBIX ITyHKTOB, TPaHC()OPMATOPHBIX MOACTAHIMHA M JIp.
YCTaHOBOK, MNEPHOJMYECKH IIEPETACKMBACMBIX Ha CaHSAX [0 TEPPUTOPHU pPa3pe30B TPAKTOPAMHU,
JIOJDKHBI 00J1a/1aTh TIOBBIIIEHHON JKECTKOCTBIO U MPOYHOCTHIO.

XecTkocTh sIBNSETCS JAOCTATOYHOM, €CIIM IMPU TOJbEME YCTAaHOBKHM 33 MEPEIHIOI YacTb OJHOTO
noso3a caHeil Ha BeicoTy 300 MM KopITyc U caHu He Ae(hOPMHUPYIOTCS, a PU PE3KOM OITyCKaHHU — He
Ha0IrogaeTcs UX MOJOMOK;

6) 000MOYKM JOJDKHBI MCKIIOYaTh IMPOHUKHOBEHHE BHYTPhH AJIEKTPOYCTAHOBKH BOJBI OT HHes,
OCaXKIAIOIIErocs Ha UX HAPYXKHBIX TOBEPXHOCTSIX.

Ilpunoscenusn

OCHOBHBIE TPEGOBAHMUA
N XAPAKTEPUCTUKU BE3OITACHOCTH 3AIIMTHO-
KOMMYTAIIMOHHOM ATIITAPATYPBI U IPYTUX YCTPOMCTB

I.1. TEXHUYECKHME TPEBOBAHMS K YCTPOMCTBAM (CXEMAM)
3AILIATHI ITPU OBPBIBE 3A3EMJISIFOLIEM KUAJIbI
B I'HBKUX KABEJIAX (K ILII. 1.1.8 U1 2.2.2)

I1.1.1. Pa3zMenieHue ycTpolcCTB 3alIUThI

I1.1.1.1. 3ammra mpu OOpBIBE 3a3eMILTIONICH JKIIIBI KaOels, IMHTAIOIIEro JKCKaBaToOp, IOJDKHA
YCTaHABIUBATHCS B MPHUKIIOYATEIEHOM IYHKTE, IMUTAIOMIEM SKCKAaBATOPHBIA Kabelb, M MPU pa3phIBe
3a3eMJIAIOIIEH JKUJIbI BO3JIEHCTBOBATh HA OTKIIFOYEHHE BHIKIFOYATEIIS.

[Ipn muTaHUM OSKCKaBaTOpa OT NPUKIIOYATEIBHOTO ITyHKTa, HE WMEIOIIETO BBIKIFOYATEN,
JIOITyCKAeTCsI YCTAHOBKA 3aIUTHI HETIOCPEICTBEHHO Ha 3KCKAaBAaTOpPE C JICHCTBHEM «HA OTKIIIOUCHHUCH
BEIKITIOYATENS CETEBOTO IBUTATEIS P OOPBIBE 323 MIIIOIICH KBl B TUTAIOMIEM SKCKaBaTOp Kadele.

I1.1.1.2. 3ammra mpu OOpHIBE 3a3eMIIAIONICH KHJIBI B MAarucTpalbHOM THOKOM KaOene JOJDKHA
pa3MeIaThes B MPUKIIOYATSIFHOM ITYHKTE C TIUTAIOIIEH CTOPOHEI U BO3/ICHCTBOBATD «HA OTKIIFOUCHUCH
BBEIKITIOYATEIIS TIPU pa3phIBe 3a3eMIBTIONICH KIIBI B TATaEMOM Kalele.

[pn wHammymm B KaOENMPHOW MAarucTpalld HECKOJNBKHAX —ITOCIECIOBATENEHO — BKITFOYCHHBIX
MPUKIFOYATENFHBIX ITYHKTOB C BBIKIFOYATEISIMH, 3alIUTHI TIPH OOpBIBE 3a3eMIISIOMICH KUJIBI JODKHBI
YCTaHaBIUBATHCS B KAXKJIOM U3 3TUX ITyHKTOB.

I1.1.1.3. 3amura npu oOpbIBEe 3a3eMIISIIOIICH KUJIBI B KaOelnsx, MUTAOMIUX OypOBbIE CTaHKH OT
nojacraHimii ¢ HanpsbkeHuem 380—1140 B, ngomkHa ycTaHaBIMBATBCS B OTHUX MOJCTaHUMAX U
BO3/CHCTBOBATh «HA OTKIFOUCHHE)» aBTOMATHYCCKHUX BBIKITIOUYATEIICH TIPU OOPBIBE 323EMIISIOIIHX JKHUIL.

I1.1.2. OcHOBHBIE TeXHUYECKUE TPEOOBAHUS K 3aIUTAM

I1.1.2.1. M3mepurenbHas 4YacThb 3alIUTHl JOJDKHA, Kak MPaBWIO, NOJKIOYATbCA K METJe,
00pa30BaHHON 3a3eMIIAIONICH W BCIIOMOTATEeIIFHOM KTaMu Kabems. B xoHIe kabesst BcrioMorarelbHast
1 3a3e€MIIIONIAS YKHJIBI IOJDKHBI COBMECTHO IOAKITIOYATHCS K 3a3eMIISIOIEMY OOJTY.

[Ipu Hamuuy B kabOeie HeCKOJNBKUX 3a3¢MIBTIONINX KHJI, OHU JOJDKHBI B HaYalle U B KOHIIE KaOems
00BEIUHATHCS (BKIFOYAIOTCS apaUIeIbHO). DTO TpeOOBaHHE OTHOCUTCS TAKXKE K BCIIOMOTATEIHLHBIM



JKHMJIaM, €CJIM OHM HE MCIOJIB3YIOTCS JUIsl APYTUX Leiel (IMCTaHIMOHHOE YIIpaBiIeHHEe, CUTHAIU3aLus 1
T. IL

I1.1.2.2. HanpsxeHue, mIpUKIaabIBaeMoe K METIe «3a3eMIIIIoIas — BCIOMOTaTeNlbHas KUy I
KOHTpOJIsI 0OpbIBa, HEe AOJDKHO mnpeBblmarh 42 B mepemenHoro toka wacroroit 50 I'm mmbo 110 B
MOCTOSIHHOTO TOKA.

[1.1.2.3. 3amura g0/mKHA UMETh yKa3aTenu cpabaTbiBaHHs (3JEKTPUYECKHE WM MEXaHWYeCKue) U
YCTpOMCTBa (CXEMBbI) ONEPaTUBHON NPOBEPKH €€ UCIIPABHOCTH.

I1.2. CXEMBbI QJIEKTPOCHABXEHHUSA DKCKABATOPOB

C PA3JIMYHBIMH YPOBHSIMMU 3AIIUTHI,
KOHTPOJISI 1 YITPABJIEHUA (K 11.1.1.9)
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CxeMbl D3JEKTPOCHAOXKEHHS [0 BapHaHTy (a) NpeayCMaTpHBAlOT IIPUMEHEHHE B KadecTBE
MPUKITIOYaTeNbHBIX IMyHKTOB III1 KCKaBaTOpoB sUedKM mpocTeimero tuma — 6e3 BBIKII0OYaTeNeH.
3anMTHO-KOMMYTAIMOHHBIMH ~ alflapaTaMd B 3TOM BapHaHTE CXEMBI SBISIOTCS TPYIIIOBBIE
(cexumonnsle) mpukmoyarenabHble MyHKTH CIIII, 060pymoBaHHBIE BBIKITIOYATETSIMA M 3aIUTaMU OT




CBEPXTOKOB U OT 3aMbIKaHHIA Ha 3€MIIIO.

3ammrTa mpu OOpBIBE 3a3¢MILIONICH Wbl B 3KCKaBaTopHOM KaOenme 303 ycTaHaBIMBacTCS
HETOCPE/ICTBEHHO Ha DKCKaBaToOpe, B COOTBETCTBHU ¢ TpeboBanusamu I1. 1. Hactosimx HopmaTuBos.

J1s1 yCKOpeHHUsl TOMCKa MOBPEKACHHOTO MPUCOEAUHEHUS OMYCKAETCsl TAK)KE YCTAHOBKA B sUeiKax
IIIT ycTtpoiicTB cUrHamU3aIlMKd TpPU 3aMBIKAHUSIX HAa 3€MJII0 M MEXKIy(a3HBIX 3aMBIKAHHUAX. OTH
YCTPOMCTBA JOJKHBI ICHCTBOBATH «HA CUTHAID) C 3alIOMHHAHUEM UH()OPMAITUH.

B cxemax snekTpocHaOXeHHs 1O BapuaHTy (0) B KayecTBE MNPHUKIIOYATCIBHBIX ITYHKTOB
MPUMEHSIOTCS SYEHKU C BBIKIIOYATE]IEM W 3alllUTaMU OT CBEPXTOKOB M 3aMbIKaHUN Ha 3eMito. B
cekiponHo# sueiike CIII momyckaercst ycranoBka 3ammt (MT3 u 333), koTopbie Al 00eCTIiCYCHUS
MPOIOJIEHON CEJIEKTUBHOCTH JOJDKHBI UMETh BBIICPKKH BPEMCHH Ha cpaOaThIBAHHE COOTBETCTBEHHO
0,2u0,35c.

C 1uenpl0 UCKIIOYEHHs TOBTOPHON TMOJaYM HANpsOKEHUST HA  MOBPEXKACHHBIM  y4acToK,
ABTOMATH3allMM IIpOILlecCa MOWCKA MOBPEXKJICHUS W IOBBIMICHHS OE30MacHOCTH 3TOH MpOIEayphl
MPUKIIOYATeNIbHBIC TYHKTBI C BBIKIIOUaTensmu  (BapuaHT «IBl») pexkomeHayeTcs 000pyaoBaTh
KOHTPOJIBHO-0JIOKUPOBOYHBIME ycTporicTBaMu KBY B KOMIUIEKCe ¢ yCTpOHCTBAMH aBTOMAaTHYECKOTO
noBropHOro BkItoueHUs AIIB. Texuuueckue TpeOOBaHHWS, KOTOPHIM JOJDKHBI OTBEYATh YCTPOWCTBA
KBY u AIIB, npuseaens! B npui. 11.4 u IL.5.

I1.3. TEXHUYECKHUE TPEBOBAHUA
K YCTPOMCTBAM KOHTPOJISI U30JISIUA
N 3AINUTE OT YTEYEK TOKA HA 3EMJIIO (K II. I1. 5.6., 5.7., 6.4.)

I1.3.1. CompoTuBneHne cpabaThIBaHHS 3aIIUATHI P CHMMETPUIHON TpeX(a3HOU YTEUKe Ha 3EMITIO
JIOJDKHO COOTBETCTBOBATH 3HAUCHUSM, IPUBEICHHBIM B Tabmuue [1.3.1.

Tabauya I1.3.1.

Homunanvnoe nanpsoicenue cemu, Conpomuenenue cpabamvleanus,
B Kk Om Ha hazy, He menee
127 3,3
220 10,0
380 10,0
660 30,0
1140 60,0

IIpumeuanue: [{nsa Tpex ¢a3 3Ha4UeHUs, yKa3aHHBIE B TaOJIHUIlE, YMEHBIIAIOT B TPH pa3a.

I1.3.2. ConporuBieHue cpabaThiBaHUs 3AIUUTHI TPYU OJHO(PA3HON yTeUuKe CIeyeT BBIOUPATh TAaKUM,
4TOOBI IIPH CONPOTHUBIICHUM W30JSIIMM HE MEHee CONpPOTHBIICHHs cpabaThlBaHHs NPH TpexQa3Hoi
yTeuKe, [UIMTENbHbII TOK yTEeUKH, IPOTEKAIOLIMI Yepe3 yKa3aHHOe CONpOTUBIeHHe, He npeBbicii 0,025
A (c yueToM MU3MEpHUTENbHOTO TOKa).

[1.3.3. ComnporuieHue cpabaTbiBaHHs 3aIIUTHI OT TOKOB YTEYKH TIPH CHUMMETPHUYHOM
JIBYXIIOJIFOCHOH yTeuKe B CETSAX MOCTOSHHOTO TOKa cucteM -/ J0JHKHO COOTBETCTBOBATH 3HAUCHHUSIM,
MpHBeACHHBIM B Tabmume I1.3.2.

Tabauya I1.3.2.

HomunanvHoe nanpsaxcenue cemu, Conpomuenenue cpabamviéanus,
B kOMm Ha nomoc, He MeHee

110 2,2
220 4,4
300 6

400 8

440 9

600 12
700 14
900 18
1500 30




[1.3.4. ComporuBneHue cpabaTbIBaHUS 3aIMUTHI OT TOKOB YTEYKH B CETAX, HMEIOLINX
INEKTPUUECKYIO CBSI3b MEX/Y CEThIO IIEPEMEHHOI0 M BHIIIPSMIICHHOTO TOKA, J0JDKHO OBITh:
1) npu HanpsbxeHuu nutaromeit cetu 380 B:

Ha CTOPOHE CETU NEPEMEHHOI0 TOKa 10 kO™ Ha da3y
Ha CTOPOHE CETH BBIIPSIMIICHHOTO TOKa 11 xOM Ha nontoc
2) mpu HanpsbKeHUH nuratromeit cetu 660 B:

Ha CTOPOHE CETHU NEPEMEHHOI0 TOKa 30 kOm Ha dazy
Ha CTOPOHE CETH BBIIPSIMIICHHOTO TOKa 18 kO™ Ha nosntoc
3) npu HampsbkeHUu nuTaromeit cetu 1140 B:

Ha CTOPOHE CETHU NEPEMEHHOI0 ToKa 60 kOmM Ha dazy
Ha CTOPOHE CETH BBIIPSIMIICHHOTO TOKa 32 xOm Ha nostoc

[1.3.5. B cersix ¢ oTkiIoYeHHEM Oe3 BBIIEPKKH BpPEMEHH COOCTBEHHOE BpeMsi CpabaThIBaHUS
3alIUTHI OT TOKOB YTE€UKH IIPU COIPOTHBICHUH OHO(a3HOH yredukn 1| KOM B ceTsiX MepeMEHHOr0 TOKa
JIOJDKHO OBITH He Oonee 0,1 ¢ mpu Hanpspkernu 1o 660 B u ve 6onee 0,07 ¢ npu Hanpsokennu 1140B.

OO1ee BpeMsi cpabaTbIBaHKs aNllapaToB 3alIMTH OT TOKOB YTEYKH U KOMMYTAllMOHHOTO amnrapara,
OTKJTIOYAIOLIETO CeTh, HE JOJDKHO MPEBBIIATh, C:

JUI CeTU IIePEMEHHOr0 TOKa ¢ HamlpsibkeHueM 1o 660 B,

B T. 4. C THPUCTOPHBIMH IIpe0Opa3oBaTeisiMu 0,2
JUIA CeTH IIEPEeMEHHOI0 TOKa C HalpshKeHueM BeIe 660 B
u 10 1140 B, B T. 4. ¢ THPUCTOPHBIMH Ipe0Opa30BaTEIIMH 0,12

Bpemst cpabarbiBaHMs 3aIUTHI OT TOKOB YTEYKH IIPU OAHO(A3HBIX; M TpeX(a3HbIX YTeUKaxX, paBHBIX
CONPOTHUBIICHUSIM CpabaThIBaHUs, HE HOPMHUPYETCS.

I1.3.6. [IByxXcTyneH4aTble 3amiuThl OT OAHO(A3HBIX 3aMbIKaHWHA (yTeueT) Ha 3eMJII0 JOJDKHBI
pa3meratbest B cootBercTBuM ¢ puc. I[1.3.1., I1.3.2. Helitpans Tpancdopmaropa mpu 3TOM JOSDKHA
COENMHATBCS C 3eMyieil (Kopmycom) depe3 pes3uctop comnpoTusieHueM 500—600 OM MOIIHOCTBIO
150—200 Br. [Tpu 3TOM NIpoOUBHBIE PETOXPAHUTENIHN TOMYCKACTCS HE YCTAHABIUBATS.

[MoaxmioueHne pe3ucTopa K HeiTtpanu TpaHchopmaropa u  3emie  (KOpIycy) JOJDKHO
OCYLIECTBIISITHCS JIBYMsI HE3aBUCHMBIMH MIPOBOIHIKAMU CEUCHHUEM HE MeHee 4 MM.

I1.3.7. Ilpu nutanuu notpebureneit mo cxeme [1.3.2. momkHa mpemycMaTpuBaThCs 3allUTa MpU
00pBIBE 3a3eMIISIFOIINX KU KaOenei ¢ IeCTBUEM «Ha OTKITIOYCHHEY.

I1.3.8. MuHMManbHBIA TOK OAHO(A3HOTO 3aMbIKaHHs (YTEUKH), MPHUBOMSIIUA K cpabaThIBaHHIO
3alUThI, JOKeH ObITh paBeH 0,025 A.

I1.3.9.CobcTBeHHOE BpeMs cpabaThIBaHUS 3alIUT IEPBOH M BTOPOU CTyNEHEH MPHU CONPOTUBICHUH
onHo(azHoit yreuxku | kOM nomxHO ObITH He Gonee 0,1 c.

I1.3.10. Beinepskka BpeMeHH IS 3aIIUTHI BTOPO CTYIEHHU 0JkHA ObITh He 6oee 0,2 c.
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Puc. I1.3.1. Cxema pasmewjerus 08yXCmMyneH4amou 3auumol
om ymeuex moka 60 HympuskckasamopHou cemu 220—380 B
PVI1c— pene ymeuxu nepgoii cmynenu
PY2c — pene ymeuxu emopou cmynenu
Ry — pesucmop 6 yenu 3azemnenus Hetimpaiu mpancgopmamopa

I1.3.11. O6mee BpeMsi OTKIFOUEHUs mpu oxHO(a3HOH yreuke 1 KOM TOKHO OBITH TaKUM, YTOOBI
KOJIMYECTBO AJIEKTPUYECTBa He npeBbimano 50 MAc.

I1.3.12.Bce ycTpoicTBa 3alIUTBl OT YT€UEK TOKa JOJDKHBI UMETh LIEMM ONEPaTHMBHOIO KOHTPOJIA
HCTIPAaBHOCTH.

[IpoBepodHOE CONPOTHBIICHHE AN pelie yTeueK, MMHUTUpyolee oaH0(a3Hyo (0JHOMOIIOCHYIO)
yTEUKy, HOJDKHO cOCTaBIATh 80% OT CONpPOTHBICHUS CpadaThIBaHMUS, a JUIA ABYXCTYNEHYATHIX 3aIUT
— 1 kOm.
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Puc. I1. 3.2. Cxema pazmeujenus 08yXcmyneHu4amou 3auumsl Om ymeyeKk moKa npu numanu
OYPCMAaHKO8 U 0C8eMUMeNbHOU YCMAHO8KU 0N NEPe0BUIICHOU NOOCMaHYUU
PYI1c— pene ymeuxu nepeoti cmynenu
PY2¢c — pene ymeuxu emopoii cmynenu
303 — 3awguma npu 0bpwise 3a3emaarowell Hcubl Kabeis
Ro — pesucmop 6 yenu 3azemnenus nelimpanu mpancgopmamopa

I1.4. OCHOBHBIE TEXHUYECKHUE TPEBOBAHUA
K KOHTPOJbHO-BJIOKUPOBOYHBIM YCTPOMCTBAM (K 11.3.1.9)

I1.4.1. KoHTpOIBEHO-0JIOKPOBOYHOE YCTpOiicTBO (B manbHeimeM KBY) npenrasnadeHo s

BBISIBJIICHHS OZTHO(a3HBIX TIOBPEXICHUH B THOKMX SKCKaBaTOPHBIX KaOesx;

BBISIBJICHHUS 3aMBIKaHWH Ha 3€MJIO IIPOBOAOB BO3AYIIHBIX JIMHWMM IPU TPOOOSIX H30JSTOPOB,
00pBIBaX MPOBOJIOB M T. II.

[1.4.2. KBY nomkHO KOHTPOTUPOBATH JMHUIO JO TOAAaYM HA HEe HampsDKCHUsS (BKIFOUCHUE
BBIKJIFOUATeNsl) NpH  JIIOOOM  YNpaBICHWH  BBIKIOYaTeneM  (MECTHOM,  AWCTAHIMOHHOM,
aBToMaTmdeckoM). [lpm orcyrcTBum moBpexaeHwid w3omsmuu nuHUH KBY HOomKHO BBIIAaBaTh
paspeleHne Ha 1ojiady HampspKeHUsI, B MPOTHBHOM CIIydae IENb BKIIOYCHUS BBIKIIIOYATEIS JTOJDKHA
OJIOKHPOBATHCS.

[1.4.3. B xadectBe KOHTpoimpyromero HampsbkeHus B KBY MoxeT OBIThP HCIIONB30BaH
BBITIPSMIICHHBIN TOK.

I1.4.4. KBY ¢ BBHIIPAMICHHBIM KOHTPOJHMPYIOIIMUM TOKOM JIOJDKHO HMETh CIEAYIOLIYIO
XapaKTEePUCTHUKY:

3HaYCHNE KOHTPOJIBHOTO TOKA MPH METAJUIMYECKOM 3aMbIKaHHN Ha 3eMIII0 KOHTPOJIMPYEMO JTMHUH
He Oonee 0,025 A;

KOHTPOJIMPYIOIIee HANPSKEHHE XOJIOCTOT0 X0a JOKHO ONPENENAThCS B 3aBUCUMOCTH OT EMKOCTH
KOHTPOJIMPYEMOH JIMHUU OTHOCUTEIBHO 3¢MJIM B COOTBETCTBHH C NaHHBIMHU puc. [1.4.1 (cm. c. 142);

HE JIONYCKaTh JIOXKHBIX cpadaThlBaHWH OT OpPOCKOB 3apsIHOTO TOKA, IPEBBIMAIONINX YCTaBKY
cpabaThIBaHUsL.

[1.4.5. YcraBka cpabarsiBannsi KBY 1o akTMBHOMY CONPOTHMBIIEHHIO YTEUKH JIOJDKHA OBITH B
npenenax 120—200 kOm.

I1.5. TPEBOBAHUSA BE3OITACHOCTH



IPY OCYIIECTBJEHUA ATIB JIMHUM 6-10 KB
HOCIJIE OTKIIOYEHUA UX 3AIUTAMU
OT 3AMBIKAHUM HA 3EMJIIO (K 11.3.1.9)

I1.5.1. Ocobennoctp mnpumeneHns AIIB B kapbepHBIX ceTsSX O0OYCIOBICHA CIEAYIOIINMHI
00CTOATETBCTBAMH:

HaJIMYUeM OOJIBIIOro KOJIMYECTBAa MOIIHBIX CHHXPOHHBIX JABUTATEIEH, TEHEPUPYIONINX JAIUTEIHHOE
Bpems D/1C BBIOETOB TOCIIE OTKIIFOUEHHS JTUHUH 3ammramu oT O33;

BBICOKOM BEPOSITHOCTHIO M YaCTOTOI BOZHUKHOBEHHS OHO(]A3HBIX MPOOOEB B THOKHUX KaOEIsX.

I1.5.2. ATIB momKHO peai30BEIBATHCS anmapaTypoi, 00ece nBaroIIei:

OJIHOKPAaTHOCTb JIEHCTBUS;

nojady KOMaHAbl Ha BKIIOUEHHWE JHMHHUM Tocie monHoro 3atyxanus OJIC BeIOErOB W mocie
OCYIIECTBIICHHUS KOHTPOJISI COCTOSHUSA M30JISLHN.

I1.5.3. Anmapatypa HOBTOPHOIO BKJIIOYEHHUS [OJDKHA HMETh COBMECTHUMOCTH C KOHTPOJIBHO-
OGJIOKMPOBOYHBIMH YCTPOHCTBAMH, OTOBOPEHHBIMH B TIpHiL. [1.4.
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Puc. I1.4.1. Ypoenu KoHmponvbHo20 HAnpsdiceHus 8 3a8UCUMOCTU O eMKOCIU Cemu.
aunuu 1 u 2 — gepxnue epanuybl COOMEEMCMBEEHHO NEPEO
U 6MOpOLL CmyneHeti KOHmpos

11.6. PEKOMEHJALIMY O OFLEJUHEHMIO CETEI 380B
U CETEN C HECTAHJIAPTHBIM 3HAYEHMEM HANPSIKEHUS
C LEJIBIO 3ALATHI UX OJJHUM PEJIE YTEUKH (K I1.I1.5.8 U 6.5)

Ilepsuunas 380B m Bropm4Has oOMOTKM TpaHc(opMaTopa, MUTAIOIIETO CETH C HECTaHJAPTHBIM
3HAYCHNEM HAaNpsUKEHUs, COSAMHSIOTCS depe3 pesuctop R, mo HmxenpuBeneHHBIM cxemam. Jlis
IPOBEPKHU CPadaThIBAHMs PEJie yTEUKH IPeIyCMaTpHBAETCS PE3UCTOp Ry, 1 KHOTKa S.

IMapameTtpsl pesuctopos R. 1 Ry,: MomuocTs 15—20 BT, conpoTusnenue 2,7 kOM.



Cerb 0,38 kB Cems 038 kB

m

=

Cxembl coedunenus mpex@asHvlx mpanc@hopmamopos

Cetb 0,38 «B

©

Cxema coedunenusi 00HOPA3HBIX MPAHCHOPMAmMopos
Yactp BTOpast
TPEBOBAHUS BE3OITIACHOCTU ITPU SKCIVIYATAIIUA
SJIEKTPOYCTAHOBOK HA PA3PE3AX
TpeGoBanus 3T0i wacti HopMaTWBOB IODKHBI YYUTHIBATBCS TPH Pa3pabOTKE OTPACICBBIX H
MECTHBIX MHCTpYKIIMA ¥ IPYyTUX PYKOBOISIIMX MAaTepHaioB MO OE30MacHOi SKCIUTyaTalud ¥

06CJ'Iy)KI/IBaHI/IIO QJICKTPOYCTAHOBOK Ha YTOJIbHBIX pa3pe3ax.

1. BO3AYIIHBIE JIMHUM 3JIEKTPOIIEPEJAY



1.1. YyacTkoBblE CTallMOHapHblE M INepenBibkHbIE Bo3nymHble JIOII nHampsbxenuem no 10 xB
pasperaercsi mepecTpanBaTh B IIPOLECCE BEJCHUS TOPHBIX padoT (yMUIMHEHHE M YKOpPOYEHHE JIMHHH,
YCTPOWCTBO OTIAEK U T. I.) 03 NPOEKTOB C BHECEHHEM M3MEHEHHUI B CXeMy Ha IIaHe TOPHBIX padoT
ydacTka.

1.2. Tlpu CTPOUTENBCTBE M IKCILTyaTalluM y4acTKOBBIX BO3aymHbIX JIDII moymkHbI cobiomaTtbes
cienytomue Hopmel 6e3onacHocTH:

1.2.1. Haubonpuiee paccTosiHEE MEXAY HEPEIBIXKHBIMU OIOpaMU HE JIOJDKHO TpeBbImath 50 M.
Jna Bo3aymHbix JIOII, mpoxoasiiux MO OTKOCaM YCTYHNOB MpPU PACHOJO0XKEHUH ONOP Ha pPas3HBIX
TOPHU30HTAX, 3TO PACCTOSHHE MOXET OBITh YBEIMYEHO, UCXOAS U3 MEXaHWYEeCKOW MPOYHOCTH IPOBOJIA,
YCTOMUYMBOCTH ONOP U MECTHBIX YCIOBHIA.

JUis CTallMOHAPHBIX U CHEIMANBHBIX MEPEIBIKHBIX OIOP PACCTOSIHHE MEXAY HUMH ONpenenseTcs
pacueTom.

1.2.2. TIpu nepecedenun Bo3aymHbMy JIDI1 aBTOMOOHIBHBIX TOPOT BEPTUKAIBHOE PAaCCTOSHHUE OT
HIDKHETro (ha3HOro npoBoja (IpH MakCUMaJbHOW CTpelle MpoBeca IPOBOJOB) A0 HanOoyiee BBICOKOW
YacTH TPAHCIIOPTHOTO CPENCTBA, B T.4. JIO MEPEBO3UMOrO Ipy3a, AOJDKHO ObITh He MeHee 2 M. [lpu
nepeBo3Kke HerabapuUTHBIX T'PY30B, NPU KOTOPBIX 3TO PAcCTOSHHE HE COOJIONAeTCs, HEOOXOAMMO
HanpsibkeHue ¢ Bo3ayurHoit JIDII oTkirogats.

1.2.3. BepTukanbHOe pacCTOSHHE OT HIDKHEro (asHOro mpoBojJa J0 3eMJIM M 3a3eMJICHHBIX
KOHCTPYKIMH IPH MaKCUMaJIbHOH CTpelie MpoBeca MPOBOIOB TOJDKHO OBITH HE MEHEe:

6 M — B MecCTax F'OpHBIX yJaCTKOB M MOPOJHBIX OTBAJIOB, JOCTYIHBIX AJISI HA3EMHOT'O TPAHCIIOPTA;

5 M — B MeCTax TOpPHBIX y4YacTKOB M MOPOJHBIX OTBAJOB, HE JOCTYIHBIX IS HAa3eMHOIO
TpaHCIOPTA;

3 M — B MecTaX OTKOCOB, YCTYIIOB.

1.2.4. MuHMManbHOE BEPTUKAIBHOE PACCTOSHUE IIPU MaKCHUMAaJIbHOM CTpene ImpoBeca OT HHXKHEro
(a3zHOro MpoBOAA B MECTax IMEpEceYeHHs HEUIEKTPUPUIMPOBAHHBIX JKENE3HbIX Jopor — 7,5 M 1o
TOJIOBKH PEJIbCOB, a AIEKTPU(GUINPOBAHHBIX JKEJIE3HBIX JOPOr — 2 M JI0 KOHTaKTHOI'O MPOBOJA MM
HECYIIEro Tpoca.

1.2.5. 'opu3oHTaJIBHBIE PACCTOSIHUS OT KpaliHUX MPoBOAOB Bo3AyIIHbIX JIDII npu HanbomnpuieM ux
OTKJIOHEHHH JI0 OJIMKaWIINX 0OBEKTOB JIOJDKHBI OBITh HE MEHee 2M OT HanboJiee BBICTYNAIOIINX YacTel
COOPYXCHUH U 30aHUH.

1.2.6. TopuzoHTabHOE pacCcTOSHUE OT KpailiHero nposoja Bo3ayiHoi JIDII, pacmonoxenHoi Ha
yCTyIle IPH HEOTKJIOHEHHOM IOJIOXKEHUH, JOJKHO OBITh HE MEHee:

2,5 M 0 mpoBOJa KOHTAKTHOW CETH, MOJIBEIIEHHOTO C TOJEBOW CTOPOHBI OMOPHI KOHTAKTHOTO
MIPOBO/IA;

2 M 10 OpOBKHM 3eMJITHOTO TIOJIOTHA aBTOMOOMIIBHOMN TOPOTH.

1.2.7. Jlns KpemsieHHs IPOBOJOB HA MEPEABMKHBIX ONOPAX MOJDKHBI HMPUMEHSATHCS IITHIPEBBIC
n3onaTopel. Ha m30msTOpax mpoBOAa JOJDKHBI KPENMHUTHCS C IOMOIIBIO TPOBOJIOYHBIX BS30K HIIH
CHENHaIBHBIX 32KUMOB. [IpoBosIOUHAas BsSI3Ka JIOJDKHA OBITH M3 TOTO XKe METaJula, YTO U IIPOBO/I.

KpemnineHnne npoBofoB Ha CTalMOHAPHBIX OMOPaxX MOXET BBITOJHATHCSA TPH MOMOIIM INTHIPEBBIX
WU TIOABECHBIX N30JIITOPOB.

B KOHIIEBBIX TOYKAX M MECTaX OTBETBICHUH MIPOBO/IA HA OMOPax JOJKHBI UMETh TIyX0€ KpeIUICHHE.

1.2.8. Kpennienne npoBoioB Ha MPOMEKYTOYHBIX ONOPaX JOIKHO OBITH OJUHAPHBIM.

Ha aHkepHBIX OmOpax M Ha ONOpPax, OTPAaHWYMBAIOIIMX MPOJIET MEPECEUCHUS C KENe3HOH 0o
aBTOMOOWJIBHOH JIOpOraMu, KpeIUIeHHe NPOBOAOB JOJDKHO OBITH IBOWHBIM. B MecTax mepecedeHus
Bo3aymHbIMUA JIOIT mpu3aOboHWHBIX aBTOMOPOT JOMYCKAaeTCs OJMHAPHOE KpEIUIEHHWEe MPOBOJOB Ha
oropax.

IIpu mepecewenunm Bo3aymHbIX JIOII Mexmy coboif ABOfHOE  KpemieHHe  JOJDKHO
MPeIyCMaTPUBATHCS TOJNBKO Ha MepeceKarolel JTUHUH, TPOBOa KOTOPOH MPOXOAAT BBIIIE NMPOBOIOB
repeceKaemMoil JIMHUN.

1.2.9. Jns BosgymHbx JIOII DOMKHBI NPUMEHATHCS MHOTOIPOBOJIIOYHBIC AITIOMHUHHEBBIE H
CTaJIeaTlOMIHNEBBIE TIPOBOA.

1.2.10. Cedenue mpoBOIOB OMPEAEISIETCS 110 TOKOBBIM HAarpy3KaM U IMOTepe HaIPSKEHUSL.

1.2.11. HanGompIie JOMyCTHMbIE CEYEHHS ITPOBOJIOB MTPHUBEICHEI B Tabmmie 1.1.

Tabnuya 1.1



Cmayuonapnuie JIOIT Iepedsucnvie JIDIT
AJTIOMUHHEBBIHA TIPOBOJT — AJTIOMHUHHUEBBII TIPOBOJ —
He Goiee 185 mm? He Goiee 120 mm®
Crasnea tOMUHUEBBIH IPOBOT — CraneaTtOMUHUEBBIH IPOBOJT —
He Gouee 150 mm? He Goutee 95 MM

1.2.12. MuHuUManpHO JAOMYCTHMOE CEUeHHE IIPOBOJOB PpErJaMEHTHPYETCS] MeXaHHYeCKOH
MPOYHOCTBI0 M COCTaBISeT: A JUHUN HampspkeHueM a0 1000 B, BBIOTHEHHBIX aTIOMHHUEBBIM
mpoBogoM, — 16 MMZ, crajeantoMuHueBbM, — 10 MMZ; IUIsl TMHAK HampspbkeHueM 6—10 kB,
BBITIOTHEHHBIX ATIOMHHHEBBIM IPOBOJOM, — 25 MM, CTalIeamOMHHHEBEIM — 16 MM,

1.2.13. Coenunenue mnpoBoaoB Bo3aywmHbIX JIOII 1[OMKHO NPOU3BOAUTECS € MOMOILBIO
CIELHATBbHBIX 3a)XMMOB, CKPYTKOW IO CHOCOOY «elo4Ka» WIN KOMOMHHPOBAaHHBIM CIIOCOOOM.
MexaHudeckas IPOUYHOCTh COSAUHEHNUS OJIKHA OBITh HE HIDKE MMPOYHOCTH IEJIOT0 IPOBOJA.

1.2.14. KonmuuecTBO COCIMHEHUH MPOBOJIA B OJHOM IPOJIETE TOJDKHO OBITh He OoJiee TpeX.

1.2.15. Tlpu oOpbiBe XOTs OBl OJHOHM MPOBOJOYKU B IpoBoae Bo3aymHoi JIDII Ha 310 Mecto
JIOJDKEH HakJaJbpIBaThesi OaHnax. Eciam cymmapHoe cedeHHe OOOpBaHHBIX MPOBOJIOYEK OT CEYEHHS
npoBosa nocturiao 20—25%, HeoOXOoIUMO MpPOBOA MEHSTH JMOO BBINOJHATH B MECTE pa3pbiBa
COEJIHEHHE B COOTBETCTBMH C I1. 1.2.13.

2. PABOTA CAMOXOJHOI'O OBOPYJOBAHUA
BBJIN3HU BO3YIIHbBIX JIDII

2.1. Pabora SKCKaBaTOpOB, MOTPY3YMKOB M OYpPOBBIX CTaHKOB BOMM3M BO3aymHbIX JIOII,
HaxXOAALIMXCS TOJ HANpsDKEHUEM, IOIYCKaeTcs B TOM Cllydae, €CIM OTH MallMHbl NpUHAIJIekKAT
BJIaJIeNbIly JIMHUYU WM NIepe/laHbl eMy B MOJIb30BaHUE Ha MpaBax apeH[Ibl WM Ipyrux Gopm 10roBopoB
W TPU YCJIOBHH, KOTJ]Aa PACCTOSHHE IO BO3JYXY OT IOJBbEMHON WM BBIABM)KHOM YacTH B JIIOOOM ee
TMOJIOKEHUH, B T.4. ¥ NPU HAHOOJbIIEM JIOITYCKAeMOM KOHCTPYKIHEH MoabeMe M OOKOBOM BBLIETE,
JI0 OJvKaiiero npoBoJia, HAXOAAIIErocs MO/ HaIllpsKEHHEM, Oy/leT He MeHee:

1,5 M — npu HanpsoxeHun 1o 1 kB;

2 M — nipu HanpsoxkeHuu ot 1 1o 10 xB;

4 M — npu HanpspxeHuu ot 10 1o 35 xB.

2.2. KapbepHble aBTOCAMOCBAJIbBI JUIsl UCKJIFOUEHUS! ONACHOCTU 3a/IEBaHUs MPOBOZOB MPH HOABEME
Ky30oBa BONmM3u Bo3aywHbIX JIDII, a Tarke oOpbpiBa MPOBOJIOB NPH JBHKEHHU C MOJHITHIM KY30BOM,
JIOJDKHBI OCHAIAThCS YCTPOHCTBAMHU:

— CcUrHajmM3aluu M OJIOKMPOBKH IOJbeMa Ky30Ba NPU PACCTOSHHUSAX OT Bepxa KaOWHBI JI0
ommkaiiiiero GpasHoro nposojaa MeHee 8+2 M;

— OJIOKUPOBKH JIBUXKEHHUS aBTOMOOMIIS C TTOJJHATHIM KYy30BOM.

2.3. Pabota aBTOKpaHOB BOIMM3M BO3AYMIHEIX JIDII, Haxoaqmuxcs moJ HanpsHDKeHHEM, JOMyCKaeTcs
NPY YCIOBUU OCHAILEHUSI MX YCTPOICTBAMU OOHAPY)KEHMsS HANPSDKEHUS B TMHUIX. UyBCTBUTENBEHOCTD
YCTPOWCTB J0JKHA OTOBAPUBATHCS B 3aBOJICKUX UHCTPYKIHSX.

3. KABEJIbHBIE JIMHUU HATIPAKEHUEM J10 10 kB

3.1. Ing muTaHUS DIIEKTPOIHEPTHEH CaMOXOIHBIX M IIEPEIBIKHBIX JIICKTPOYCTaHOBOK JIOJDKHBI
MPUMEHSTECS, B COOTBETCTBUH ¢ II. 1.1.6. HacTosmmx HopMaTHBOB, rHOKHE IITAHTOBBIC MIATIDKIIIEHBIE
kabenmu. CpOKHM 3aMEHBI HAXOISIIUXCS B DKCIUTyaTalldH YETHIPEXKIIBHBIX KaOelell Ha MATIKIUTBHBIC
ycraHaBnuBaroTcs [ ocroprexnanzopom Pocenn.

3.2. Kaxnprii kabemb, HaXOSIIUICS B SKCIUTyaTalluy, JODKSH HMETh MHBEHTapHBIH HOMEDP.

3.3. Tlorpy3ka »SKCKaBaTOpPOM TOpPHOM MacChl «d4epe3 Kabemp» 3ampemaercsa. [lpu
MPOU3BOJICTBEHHONW HEOOXOJMMOCTH TaKOW CIOCOO MOXKET OBITh pa3pelicH Ha OrpaHHYCHHBIA CPOK
PYKOBOJICTBOM FOPHOTO YYaCTKa IPH YCIOBUU HAICKHOM 3alIUTHI KaOels B 30HE paOOTHI 3KCKaBaTopa.

3.4. Orpe3ku kabenel, MATAIOIIUX YKCKABATOPHI, a TAaKXKEe MAruCTPANBHBIX KaOelel CoeIuHIIOTCS
METOJIOM BYJIKAHU3AIIHMH, & TAK)KE TIOCPEICTBOM COCTUHHUTEILHBIX KOPOOOK HITH My(T.

Hauboisree komuaecTBo KopoOok (My(dT) B 0THOM Kabelle sl SKCKaBaTOpa HE PeriaMeHTHPYETCS
Y YCTaHaBJIMBAETCS JIMLIOM, OTBETCTBEHHBIM 32 3JIEKTPOXO3sIIICTBO pa3pesa.

3.5. TexHONOTHYECKUE IMPOLECCHl PEMOHTa Kadelel W HOPMHPOBAHUE OTHCIBHBIX ITOJIOKCHHN
JKCIUTyaTalluyd KaOeyedl He YHOMSHYTBIX B BBIIICHU3IOKCHHBIX TPEOOBAaHHAX CIIEAYyEeT NMPUHUMATH B
COOTBETCTBHH C «PyKOBOJICTBOM IO IKCILTyaTalliH M PEMOHTY T'MOKuX KaOeell Ha HampsokeHne 6—10
KB Ha OTKpPBITBIX TOPHBIX pa3padOTKaxX.



4. MOJAKJIIOYEHUE DJIEKTPONIOTPEBUTEJIEN Y TEPEKJIOYEHUS
BO3JIYIIHBIX JI3N U KABEJIbHBIX JINHUI

4.1. TlomxmtoueHue k muHUSAIM 6—10 kB sKCckaBaTOpPOB, POTOPHBIX KOMILUIEKCOB M APYIHX
KapbepHBIX MEXaHH3MOB, IPEIyCMaTPHBAIOIINX BBOJA HAa OOpT MamMHbBI HanpspkeHuss 6—10 kB,
JIOJDKHO OCYIIECTBIIATECS TOCPEACTBOM IMPHUKIIOUYATEIbHBIX MYHKTOB. IIpHuKiItOYaTeNnbHbIe MyHKTHI B
3aBHCHMOCTH OT KOHCTPYKIIMH BBOJa MOAKIIIOUAIOTCs K Bo3ayniHoi JIDII kabenem win npoBogaMu.

4.2. Toaxmouenne k yuHusM 6—10 kB mnepensmwxubix moncranmuii 6(10)/0,38(0,22) kB,
KOHCTPYKIMSI KOTOPBIX COOTBeTCTBYyeT 1.2.2.1 mepBoil yactu HopmaTuBOB, ocCylIeCTBISIETCS
HETOCPECTBEHHO 0€3 MPHKII0YaTENbHBIX ITYHKTOB.

4.3. Ycranoska IIT wnu ITIKTII ans noakmrouenus k Bo3aymHoi JIDII qomkHa mpou3BOAUTECS Ha
paccrostHuu 3 — 10 M OT OHOPBI, K KOTOPOI NMPOU3BOAUTCS MOIKIIOUCHHE.

4.4. Tlonaua Hampspkenus Ha nomxmtodeHHbld TITT wnu IIKTII paspemaercs mocie MpOBEpKH HX
UCTIPaBHOCTH U U3MEPEHMS CONPOTUBIICHUS 3a3eMieHus. IIpy HaTMuuN HEUCIPAaBHOCTEH, a Takxke MpHU
CONPOTHUBIICHUH 3a3eMileHus1 Oostee 4 OM mojiaua HanpspKeHUs He JJOIyCKaeTCsl.

4.5. KonnuecTBo 3KCKaBaTOpoB U OYpOBBIX CTaHKOB, IOJKIIOYaEMBIX K OfHOW nuHuu (puznepy), He
periaMeHTHpyeTcs.

IIpenensHOE KOMHMUECTBO MOTpeOUTENEH, MOAKIIOUaeMbIX K OJJHOM JIMHUH, yCTaHABIIMBAETCS JIUIIOM,
OTBETCTBEHHBIM 3a 3JIEKTPOXO3IHCTBO pa3pesa.

4.6. MonTepckre KOrT (J1a3bl) Ui IobeMa Ha AepeBsHHbIe onopbl JIDIT 1omKHBI epruoANYECKU
UCTIBITHIBATHCS B CIIEIYIOIINE CPOKH:

4.6.1. Yepes Tpu rojia mocie Havyaaa 3KCIUTyaTalliid HOBBIX KOTTEH, MMEIOIINX OTMETKH O 3aBOACKUX
UCTIBITAHUSX, CTaTH4ecKoW Harpys3koit 135 kxI'c B TedeHme 5 MHH. C NMEPHOAWYHOCTBIO 1 pa3 B 12
MECSIIIEB.

4.6.2. Ecnii HOBBIE KOT'TH HE HMEIOT OTMETOK O 3aBOJICKUX MCIBITaHHSIX, JINOO CPOK CO JHS BBITYCKa
KOrTel JI0 Hayajla MX JKCIUTyaTaluH IPEBBICKI 5 JIeT, HEOOXOAMMO Iepesi BBOJOM B JKCIUTyaTalHIO
MPOBECTU HCHBITaHUS cTatudyeckoil Harpyskoit 180 xI'c B Teuenmn 5 muH. Ha paspeszax nomxeH
BECTHCh Y4YeT HCIOJNb3yEeMBIX KOITEeH C yKa3aHHEM 3aBOACKOrO HOMepa, JaThl BBINyCKa, Hadajaa
9KCIUTyaTalluy U NePUOJUUECKUX UCTIBITAaHUH.

5. NEPEJIBUKHBIE OJMHOYHBIE PACIIPEJYCTPOMCTBA
N NEPEJIBUKHBIE KOMIIVIEKTHBIE
TPAHC®OPMATOPHBIE HOACTAHIIUN

5.1. OIuHOYHEIE pacHpeleTUTeNbHbIC YCTPOWCTBa JTOOBIX THIIOB U rmepeasivkable KTII momkHBI
000pyoBaThCs caja3KaMu ISl IEpEeMENIeHHs 10 TEPPUTOPHHN pa3pe3a. TpeOoBaHUI K MEXaHHIECKOH
MPOYHOCTH cajla30K u30xeHs! B 1. 13.11.2 nepBoii yactu HacTosiimux Hopmatusos.

5.2. Haxomsammecs B OJKCIUTyaTanuu mpukimovarenbHsle  TyHKTE  ([II1) wMoryr wumeth
KOMMYTallMOHHYIO aImnaparypy, HOMEHKJIaTypa KOTOPOH M YCIIOBHS NPHUMEHEHHUsS! OTJIMYAroTCS OT
M3N0KeHHBIX B 11. 3.1.1 nepBoit yactu HopmaTusos.

5.3. Kopnyca KPY wu KTII pgomkHbl HMMETh HAJEKHOE COEIMHEHHE C 3a3eMIIIIOLIUMU
MPOBOHUKAMH (MAaruCTPaNIIMU) 3a3€MIISTIOIINX YCTPOMCTB.

5.4. OcBerurensHas apmarypa KTII u KPY nomkHa ycTaHaBIMBAaTHCS TaKUM 00pa3oM, 9TOOBI OBLTH
OCBEIIEHbI MECTa PACIIOJIOKEHHUsI KOHTPOJIbHO-3aIINTHON anmaparypsl ¥ IPUBOAOB KOMMYTAIIMOHHBIX
annapaTos.

IIpumeuanue. YcrpoiictBo ocemenus KTII u KPY ne sBmgercs obs3arensHeiM. IIpu ero
OTCYTCTBHM B WHCTPYKIMAX JJsi mnepcoHana mo ooOcmyxkuBanuto KPY u KTII momxHBI OBITH
MIPEIYCMOTPEHBI CIIOCOOBI OCBEIEHHSI TPU OCMOTpPax (PEMOHTAX) B TEMHOE BPEMs CYTOK.

6. 3AIIIUTA OT YTEYEK TOKA HA 3EMJIIO
B CETAX HAIIPSI')KEHUEM /10 1000 B

6.1. DNeKTpUYeCKHe CeTH CaMOXOIHBIX W NEPEIBIDKHBIX 3JIEKTPOYCTAaHOBOK HANpPSHKEHHEM BBIIIE
42 B nepemenHoro toka 1 110 B mocTossHHOTO TOKa TOJKHBI 000PYIOBATHCS YCTPOMCTBAMH KOHTPOJIS
COTIPOTHBIICHUA H30JSIIMK W 3aIIUTHl OT YTEYKH TOKOB Ha 3eMII0 (pene yTedku). TexHuueckas
XapaKTepUCTHKA pele YTeUKH JOJDKHA COOTBETCTBOBATH TPEOOBAHMAM, M3I0KEHHBIM B IPHIIOKEHHUN
I1.3. mepBoii wactu Hactosimux HopmatuBos.

6.2. B pa3BeTBICHHBIX JEKTPUUECKUX CETSIX IOIMYCKACTCA NMPHUMEHSTH JBYXCTYIIEHYATYIO 3aIIUTy



0T oHO(a3HBIX 3aMbIKaHUIl Ha 3eMJTI0 (CM. 1.5.7. epBo# YacTH HacTosmx HopmaTusog).

6.3. IIpoBepka UCIPAaBHOCTH PeJie YTEUKU JOJDKHA NMPOBOAUTHCS B CPOKHU, YCTAHOBIEHHBIC JIHLIOM,
OTBETCTBEHHBIM 32 3JIEKTPOXO03HCTBO pa3pesa.

[Ipu 3TOM EPHOJUYHOCTH TPOBEPKH pEJie YTEUKH TOKA JIOJDKHA OBITH HE pexKe:

JUI pesie yTeuKH BHYTpHU 3KckaBaTopoB — 1 pa3 B 10 gueit;

JUISL peJie yTeuKu OYpOBBIX CTAaHKOB — | pa3 B CYTKH.

[IpoBepKy pelie yTedykn TOKa B KOMILIEKTE C aBTOMAaTOM Ha BpeMs UX cpadaThIBaHUSI HEOOXOAUMO
MPOU3BOJUTH OJUH pa3 B IIECTh MECSIEB, a TAKKe MPU €ro MepBOHAYANbHOM yCTaHOBKE Ha MAIINHY
WU TIPY NIePECTaHOBKE C MAIIMHBI HA MAIIUHY.

7. 3AIIIATA OT 3AMBIKAHUI HA 3EMJIIO
B CETAX HAITPS’)KEHUEM 6-10 xB

7.1. DkcrutyaTtanusi CaMOXOJHBIX M IEPEABMKHBIX JJIEKTPOYCTAHOBOK Ha YrONBHBIX pa3pesax, a
TaKKe CTAIIOHAPHBIX 3JIEKTPOYCTAHOBOK, MHUTAIOIIMXCS BMECT€ C HUMH OT OJHOW CEKIMH IINH HJIH
0oOMOTKH TpaHcdopMmaropa, 3amperiaercss B cilydyae BO3HHKHOBEHMs 3aMblKaHHs (Da3bl Ha 3€MIIIO B
000 TOYKE CeTH.

7.2. JIng cokpallleHus JUIMTEIbHOCTH CYLECTBOBAHUS 3aMBIKAHUS Ha 3€MII0 U YCKOPEHHs MOMCKa
MeCTa MOBPEXICHHS H30JIIUHU B ceTsAX HanpspkeHneM 6—10 kB nomKHBI IPUMEHSTHCS, KaK MPaBHIIo,
CEJICKTUBHBIE IBYXCTYIICHYAThIEC 3aLIUTHl OT 3aMBbIKaHUI Ha 3€MIIIO.

7.3. 3ammTel NEepBOM CTYNEHH JOJDKHBI YCTAHABIMBATHCA B MPUKIIOUATENIBHBIX ITyHKTaX
HKCKAaBaTOPOB WM CEKIHOHHBIX PY u oTkmouaTte 06e3 BBIACPKKH BpEeMEHHM 3alUIaeMoe
MPUCOEMHEHNE IPY BOSHUKHOBEHUH B HEM 3aMbBIKAHHS Ha 3eMJTIO.

7.4. 3amuTa BTOpO CTYIEHHU JOJKHA YCTaHABIUBATHCA B sueikax pacnpernyctpoiicts PY-6(10) kB
MHUTAIONMX THOACTaHIMH b0 B syelikax rpynnoBbix PY-6(10) kB u oTkirouyars ¢ BBIIEpPIKKON
BpemeHu He Oosiee 0,7 ¢ 3amuimaembiil Guaep NPy BO3HUKHOBCHUU Ha HEM 3aMbIKaHHS HA 3EMITIO B
TOYKaxX CEeTH, HE BXOJJIIMX B 30HY 3aIIUTHI MEPBBIX CTyNEHeH, 00 IpU OTKa3e MEepPBBIX CTyHEHEH
3aIUTEHIL.

7.5. Ilpy nuraHuM OT OJHOM CEKLMM UIMH KapbepHOW IOJICTAaHLMH IEPEIBHKHBIX KapbEpHBIX
AIEKTPOYCTAHOBOK M «CTOPOHHUX» MOTpeOuTeneil B sueiikax PY-6(10) kB moacraHimii, MHTAIONIMX
3TH TOTPEeOUTENH, TAKKEe NOJDKHBI YCTAHABIMBATHCS 3alMThl OT 3aMbIKAHMH Ha 3€MIIIO C BBIJEPIKKOM
BpeMeHu He Oonee 0,7 c.

7.6. Ilpu muTaHUM Y4acCTKOB Pa3pe30B OT MOJCTAHILUM MPOMBIIIICHHBIX MPEeINpUSTHHA, KOTOphIE
MOTYT paboTaTh IIpU 3aMbIKaHUsX (a3bl Ha 3eMJII0 B TeueHHe 2 4, 0e30MacCHOCTh JKCIUTyaTalllH
MEePEABIKHBIX JIEKTPOYCTAaHOBOK JOJDKHA 00ECIIEYNBATECS 110 OJHOMY M3 CIEAYIOIINX BapHAHTOB!

7.6.1. Cetn pa3pe3oB IUTAIOTCS OT OTAENbHOW CEKIMH IIWH U OOOPYAYIOTCA 3alllUTaMH OT
3aMBIKaHHMM Ha 3€MIIIO B COOTBETCTBUM C ILII. 7.3, 7.4.

7.6.2. Cetu pa3pe3oB W APYrux NOTpeOUTeNel MUTAIOTCA OT OJHOW CeKIH muH. [Ipu 3ToM Bce
SYEHKH, OTXOMASIINE OT CEKIHH IIHMH, JTOJDKHBI 000pyI0BaThCS 3allUTaMU OT 3aMBIKaHUH Ha 3eMJII0 B
COOTBETCTBHH C I1. 7.4.

7.6.3. Cetu pa3pe3oB MUTAIOTCS OT Pa3eNUTEeNFHOTO TpaHc(hopMaTopa U 00OPYAYIOTCS 3aIllUTaMU
B COOTBETCTBHHU C ILIL 7.3, 7.4.

7.6.4. IIpu HEBO3MOXKHOCTH PeaTn3alliy epeUrCIIEHHBIX BAPHAHTOB B KAY€CTBE BPEMEHHONW MEPHI
JIOITyCKaeTcsl 000pyIOBaHUE SYEeK, NMHUTAIOMIMX CEeTH pa3pe30B IBYMS BUIAMH 3allUT: CEIEKTUBHON
3aIUTOM, AEHCTBYIOIIEH IIpH 3aMBIKAHISIX B CETAX Pa3pe3oB (B COOTBETCTBUH C ILI. 7.3, 7.4), u
HECEJIeKTUBHOW 3aIUTOl C BpeMEHEM OTKJIIOUEHHs JIMHWH, MUTAIOIINX CETH pa3pe3oB, He Ooiee 1 ¢
MIPY 3aMBIKaHUSX Ha 3€MITIO B CETAX APYTUX MOTpeduTeneil.

7.7. JluHMM 37EKTPOCHAOXKEHUS IOCe OTKIIOUEHHS MX 3allUTOH OT OZHO(A3HBIX 3aMBIKaHHH Ha
3eMJIIO JTOJDKHBI BKITFOUATHCS [TOCTIE BBISBICHHUS IPUYHUHBI OTKIIOUEHHS U YCTPAHEHUS TOBPEXKICHHUS.

7.8. Ha nuHMAX, MUTAIONIMX KapbepHbIE MEXAHMW3MBI, Ui KOTOPBIX MIHOBEHHOE OTKIIOUCHHE
HANpsOKEHUsT MOXKET TMPHUBECTH K aBapUMHBIM CHTyalusiM (KOHBEHEepHbIC JIMHUM, IIAXTHbIC
MOJTBEMHUKH), TOITyCKAeTCs ACHCTBHE 3aIUTHI OT OJAHO(DA3HBIX 3aMbIKAaHUN Ha 3€MIII0 «HA CHTHAID JI0
pa3rpy3Ku KOHBeiepa WM 3aBEpIICHNS IUKIIA ogbeMa cocyaa. JJomycTHMOCT eficTBIS 3aIlUThl «HA
CUTHAJD) JTOJDKHA COMIPOBOKAATHCS CIEAYIOMINMH YCIOBHAMHU:

— 3a3eMJICHHE MEXaHW3MOB JIOJDKHO OCYIIECTBIIATHCS HA OTACIBHBIA KOHTYp, 3JIEKTPHUYECKH HE
CBSI3aHHBIN ¢ KOHTYPOM JJISI 3a3eMJICHHS TIEPEIBIKHBIX 3JIEKTPOYCTAaHOBOK;

— OT CeKIWH [IMH IOJICTAHIUH, MUTAMONIEH JMHUU 3TUX MOTpeOMTENel, He MOJDKHBI NUTAThCS
MePEABIKHBIE INEKTPOYCTAHOBKHY;

— B KayecTBEe MHUTAIONIMX JMHUI JOJDKHBI NMPUMEHSAThCA OpOHHpPOBAHHBIE Kalenn, BO3AYIIHBIE



JIMHUY TUOO WX COYCTAHUS,;

— CHTHAJI 0 cpabaThIBAHWUU 3aIUTHI OT OJHO(A3HBIX 3aMBIKAHUI HA 3EMIIIO TOJDKCH BBIBOJUTHCS,
KpOMe MOACTaHIUH, Ha MyJbT yIPaBICHUS MEXaHU3MaMU;

— o01ee BpeMst pabOTHI CETH C 3aMKHYTOH Ha 3eMiTto (a3oii He JOJDKHO MpeBbIaTh 14.

7.9. B oTAENBHBIX CIydasx, HAIpUMEp Ha BpeMs OTHICKaHUS OJHO(DA3HBIX 3aMBIKAHUN HA 3eMJIIO B
Bo3aymHbIX JIDII, momyckaeTcsl BRIBOJUTH 3alUTy W3 PaOOTHI MPH YCIOBUH, YTO BCE CAMOXOJHBIC
3JIEKTPOYCTAaHOBKU OTKJIIOUYAOTCS OT CETH.

7.10. YuutbiBasi, yTo OOJBIIOE KOJUYECTBO KAPbEPHBIX CETEH MUTAIOTCS OT paHee BBEICHHBIX B
JKCIUTYaTalHMIO MOACTAHIUH, IS KOTOPBIX OMYCKAJCS TOK 0HO()A3HOr0 METAIMYCCKOTO 3aMbIKAHUS
Ha 3emutro 10 30 A (mnst cereit HanpspkeHHEeM 6 KB), 3alIUTBI OT 3aMBIKAHHI HA 3eMJIFO IOJDKHBI HMETh
30HBI CpabaTHIBAHMS 110 IEPBUYHOMY TOKY 710 30 A.

[Ipy 3TOM HE3aBHCHUMO OT THMA ONOP B 3JIEKTPUUECKHX CETAX (IEepEeBSIHHBIE, KeIe300€TOHHBIE)
JIoIycKaeTcs paboTa cerel 0e3 yCTpoHCTB KOMIIEHCAIIMH €MKOCTHBIX TOKOB.

7.11. KoHTpOJb UCIIPAaBHOCTHU 3aIIUT OT 3aMBIKaHUI Ha 3€MIIIO JOJKEH MPOBOAUTHCS MOCPEACTBOM
MMHTALUH 0JHO(A3HOTO 3aMbIKaHus (0€3 HCKyCCTBEHHOT0 3aMbIKaHus B ceTsix 6—10 kB).

B HE0oOXOIMMBIX CITydasx JOITYyCKaeTcsl IpoBepKa paboTOCIOCOOHOCTH 3aIUT MPHU MCKYCCTBEHHOM
3aMbIKaHUU (a3bl HA 3EMJTIO MO CIICIIHMATBHON METOHKE.

IIepuoan4HOCTE MPOBEPKHU 3aIIUT YCTAHABIMBACTCS OTBETCTBEHHBIM 3a JIEKTPOXO3AHCTBO pa3pesa,
HO JIOJDKHA OBITh HE PEeKe:

JUIA 3alUT, YCTAHOBJICHHBIX B MEPEABIXHBIX PACHPEIYCTPOUCTBAX (MPHUKIIOYATEIbHBIC TYHKTHI,
cexkuuonnsie KPY), — 1 pa3 B rox;

JUTSI 3aIllUT, YCTAHOBJICHHBIX B siueiikax nojactaninoHHbIx KPY, — 1 pa3 B 3 roaa.

[Tpu HaMM4KMK B MPUKITIOYATEIBHBIX IYHKTAX YCTPOMCTB JIJIsl ONIEPATUBHOTO KOHTPOJIS UCIIPABHOCTH
3aIUT OT 3aMBIKAHUI Ha 3eMJII0 TIEPHOANIHOCTD POBEPOK MOXKET OBITh YBEJIUYEHA.

8. 3AIIIMTA OT ATMOC®EPHBIX "
KOMMYTAIIMOHHBIX IIEPEHAIPSI)KEHUI

8.1. 3ammTa 37€KTPOOOOPYIOBaHUS U DIIEKTPOCETEH OT aTMOC(epHBIX MepeHanpsHKeHU, BHIOOP,
YCTaHOBKA M DKCIUTyaTallisi CPEJICTB 3aLUThl OCYILECTBISIIOTCS C YUETOM CIEeU(UKH TOPHBIX paboT B
COOTBETCTBHHU C TpeOoBaHMsAME «HOpMaTHBOB MO 3aIUTE AIIEKTPOYCTAHOBOK T'OPHBIX Pa3pabOTOK OT
atMochepHbix mnepeHanpsbkenui» (CepmmoBck, 1981). [lns  3ammrhl  3IeKTPOYCTAHOBOK, HE
oTpaxkeHHbIX B «HopmaTuBax...», HEOOX0AUMO TOJIb30BaThCs «PYKOBOAAIIMME yKa3aHHUSMH 110 3aIUTE
OT TMEepEeHaNpPsKEHUH JJIEKTPOYCTAHOBOK TMepeMeHHOro Toka 3—600 kB» u «MHcTpykuued mo
MPOCKTUPOBAHUIO U YCTPOWCTBY MOJHUE3AIINTHI 3[[aHUi 1 coopyxkenuit» PJ1 34.21.122-87.

8.2. TpeOoBaHMs K OSKCIUTyaTalldd CPEJACTB 3al[UTBl OT AaTMOC(EPHBIX IepeHaIpsKEeHHH,
MEPUOTUYHOCTh OCMOTPOB, UCTBITAHUN U HX 00BeM periaMeHTHpyloTcs «HopmartuBamu mo 3amure
JIEKTPOYCTAHOBOK OTKPBITHIX TOPHBIX pa3pabOTOK OT aTMOC(EPHBIX MEePeHANIPSIKEHUI.

8.3. Jlng 3amuThl OT KOMMYTAl[HOHHBIX IEepeHaNpsHDKEHUH 3JIeKTPOoOOOpy/I0BaHUS pa3pe3oB Ha
HarpsbkeHue 10 35 kKB BKIIOYUTENBHO MOTYT ObITh PEKOMEHIOBAHbBI OIPAHUYUTENN TIePEeHANPSKSHUI
tuna OITH, co3nanHble Ha 0a3e BEICOKOHEIMHEWHBIX OKCHIHO-ITHHKOBBIX PE3UCTOPOB.

9. BAIIIMTHOE 3A3EMJIEHUE

9.1. 3aseMieHMIO TOAJEXKAT KOPIyca 3JIEKTPUUECKHX 3KCKAaBaTOpOB, OYPOBBIX CTAHKOB,
nepenBikHbIX KTII, npukiiiouaTenbHBIX MYHKTOB M JPYTOTO MEPEIBIKHOTO JIEKTPOOOOPYIOBAHMS.

9.2. 3a3eMieHHE CTalMOHAPHBIX M TEPEIBHKHBIX 3JIEKTPOYCTAHOBOK HampspkeHMeM 10 1 kB n
BBIIIE PEKOMEH/IYEeTCSI BBINOJIHATH OOIINM.

OOmee 3a3emysifoliee yCTPOHCTBO COCTOMT M3 LEHTPAIGHOTO 3a3eMIIMTENS, MAarucTpain
3a3eMJICHHS, 3a3€MJISTIOIMX TIPOBOJHUKOB M MECTHBIX 3a3E€MJIHTEIICH, IPUCOSANHEHHBIX K MAarUCTPAIISIM
3a3eMJICHUS U K KOPITycaM MEePEBIKHBIX U CAMOXOHBIX AJIEKTPOYCTaHOBOK.

Ha pa3pese paspemiaercs UMeTh HECKOJBKO OOIIMX 3a3eMIIIIOLIMX YCTPOMCTB, METAUIMYECKH HE
COEIMHEHHBIX MEXy cO00H.

9.3. B kauecTBe LEHTPAJIBHOIO 3a3€MIMTENS Pa3pelacTCs MCHOJIb30BaTh KOHTYpP 3a3€MIICHHS
noacranwu ['TII 35/6—10 kB wnn pacnpenmnyrkroB PI1-6—10kB.

9.4. Bo wuzbexaHue BBIHOCA BBICOKMX IIOTEHIMAJOB 3alpeliaeTcsi HCIOJIb30BaTh B KauyecTBE
LEHTPAJILHOTO 3a3eMIINTENS Ha pa3pese 3a3eMistonye KoHTypsl noactanimu ['TIIT 110/35/6—10 B, B
ToM umciie mnepeaBmwxkHbix KTII 110/6—10 B, ycranaBmmBaemblx Ha paspese, a Takxke [TIII,
COBMEULICHHOM! C TATOBOM MOJCTAaHIUEH.



Hcnonp3oBaHue pPENbCOB AIICKTPUPUIMPOBAHHON JKEJIE3HOM JOpPOTM B KayecTBE 3a3eMIIMTENS
3aIpeniaercs.

9.5. ConporuBieHne 3a3eMILIIOLIETO YCTpoHcTBa R, M3MepeHHOE y 1I000# 3IeKTpOyCTaHOBKH,
JIOJDKHO UMETH CJICAYIOIINE 3HAUCHHUS:

NpH yIETBHOM conpoTHBiIeHnu rpyHTa 10 500 OM.M compoTuBieHue R, 1omkHO ObITE He Oonee 4
Owm;

NpU yJIeIbHOM CONpOTHBICHUH TpyHTa Oosee 500 Om.Mm comportuBienue R, onpenensiercst mo
BBIPAKCHUIO

R,=4p/5000m,

r7ie p — yIeJIbHOE CONPOTHBRIEHHE TpyHTa, OM.M.

[IpenensHo nomycTuMoe 3HaueHHE R, BBIYMCISiEMOE IO BBINICHIPUBEICHHOMY BBIPDAXKEHHIO, HE
JIOJKHO TipeBbImath 40 Om.

9.6. LleHTpanbpHble 3a3eMIIUTEIH JOJDKHBI COSAMHSITHCS C MAaTNCTPAISIMU 3a3eMJICHUH HE MEHee YeM
JIBYMsI IPOBOIHMKAMH, TIOAKJIFOUEHHBIMH K 3a3€MJIMTEIIO B Pa3HBIX MECTaXx.

9.7. Ins coepuHEHUs 3a3eMIISIEMBIX YacTeH HJIEKTPOYCTaHOBOK C ILIEHTPAJIBbHBIM 3a3eMIIHUTEIIEM
MPOKJIAJIBIBAIOTCS] MaTUCTPaJIbHBIE 3a3€MJISIOLINE TPOBOIHUKH.

3azeMIISIOINNE TIPOBOJHUKH TPOKJIAIbIBAlOTCS Ha omopax BJI Hwke ¢a3HBIX NPOBOJIOB U
3aKpeIUIIOTCS Ha CTAIBHBIX KPIOKaX, CKoOaX MM Ha KOCTBUISIX 0€3 H30JIITOPOB.

PaccrosiHre 1o BepTUKalKM OT HWKHETo mpoBoaa BJI 1o 3a3eMirsiioniero npoBoJHMKA J0JDKHO OBITh
He mcHee 0,8 M.

9.8. B kauecTBe MarucCTpayibHBIX 3a3eMJLIIONIMX MPOBOIHUKOB CIIEAYET HCIIOJIB30BAaTh CTAlIbHbIC
(OZAHOTIPOBOJIOYHBIE W  MHOT'OIPOBOJIOYHBIE), CTaJlCaTIOMUHUEBBIE, aJIOMUHHMEBBIE MPOBOJAA C
ILTOIIA/IBIO TIONIEPEUHOT0 CEUCHIS, ONPEIEIIAEMOil PACUETOM, HO He MEHee 25 MM,

9.9. B mecrax nepeceuenus BJI ¢ aBTOMOOWIBHBIMU JJOpOTaMH 3a3eMIISIOIINE TIPOBOTHUK JIOJDKEH
MOZBEIINBATECS C TaKMM pacyeToM, YTOOBI MCKIIOYHTH €ro OOpBIB JBIDKYIIMMCS TPAHCIOPTOM, a
paccTosiHie TO BEPTUKAIM OT 3a3eMIIIONIEr0 IMPOBOJHUKA 10 Hauboyiee BBICTYMAOUICH 4YacTH
aBTOTPAHCIIOPTa JOJDKHO ObITh He MeHee 1 M. Eciam 3To ycioBHE BBINOJHUTH HEBO3MOXKHO, TO
JIOITyCKaeTcsl MoA3eMHast MPOKIaJKa 3a3eMJISIOIIEro MPOBOAHUKA.

9.10. CoenuHeHHe 3a3eMISIOIIMX IPOBOAHMKOB B mpojerax BJl MOMKHO NpPOU3BOAUTECA C
MIOMOIIIBIO OONTOBBIX COETMHEHNH, CBAPKON WM CIIEHMATBHBIMU 3a)KMMaMH.

B xaxiom mposiete qomyckaercsa He 6ojee TpeX COeIMHEHHH 3a3eMIISIONIET0 TPOBOTHHUKA.

BkiroyeHne pasnM4HBIX MPUOOPOB W YCTPOMCTB B PacceyKy 3a3eMIIIIOLICTO IPOBOJHMKA
3aIperaeTcs.

9.11. 3a3eMieHne CaMOXOJIHBIX 3JEKTPOYCTAaHOBOK (9KCKaBaTOPOB, OYPOBBIX CTAaHKOB, KaOEIbHBIX
06apabaHOB M T. 1.) W JAPYTHUX DSJEKTPOYCTAaHOBOK, MHTAIOIIUXCA MO THOKHM KaOensM, JTOJKHO
OCYIIECTBIIATHCS OCPEICTBOM 3a3eMIISIOIIEH JKMITBI KaOens.

9.12. TlogkmioueHHE 3a3eMJLIIONICH >KMIBI K KOpIIycaM OJKCKaBaTOpOB, OYypPOBBIX CTaHKOB,
NPUKIII0YATENbHBIX MYHKTOB, U JPYroro 0oOOpYIOBaHHS DPEKOMEHIYETCS BBINOJHATH K HAapY)KHOMY
3azemisitoiieMy Oonty. IIpy TeXHMYECKOH CJIO0KHOCTH HAapY)KHOI'O TIOJKIIIOYEHHsT JOMyCKaeTcs
MPUCOETMHEHNE 3a3eMIISIONIEH KHJIbI K BHYTPEHHEMY 3a3eMILSIOIEMY OOJTY.

9.13. I 3a3eMIIeHHSI OTIENBHBIX 3JICKTPOYCTAaHOBOK, YIQJIEHHBIX HA 3HAUUTEIIFHOE PACCTOSHHUE OT
LHEHTPAILHOTO  3a3eMJIMTENsI,  JIOIyCKaeTcs  yCTpauBaTh  WMHIWBHIyaJbHbIE  3a3€MIIUTEIH,
oOecreunBaronye B 1000€ BpeMs rofia CONPOTHBICHNUE 3a3eMIICHU, peryiamenTupyemoe 1. 9.5. Ilpu
9TOM CJIeNlyeT POBEPsITh Ha cpabaThiBaHue | M 2-10 CTyNEHU 3allUThl, YCTAHOBIEHHBIE HA MTUTAIOIIEH
JIMHUH, TIPYA UCKYCCTBEHHOM 3aMbIKaHWH (a3bl Ha 3eMJIIO B DJICKTPOYCTAHOBKE JIMO0 BOJIM3M Hee.

9.14. DnexkTpooOopyloBaHHE, pa3MEIICHHOE BHYTPH CaMOXOJIHOHW WM  TEepeIBHKHON
AIIEKTPOYCTAHOBKH, JIOJDKHO UMETh HA/ICKHBIH 3JIEKTPUYECKHH KOHTAKT C KOPITyCOM, KOTOPBIii, B CBOIO
ouepeib, 0JKEH ObITh HOAKIIOUEH K 3a3eMJISIOLIEMY YCTPOICTBY.

HanexxHocTh KOHTaKTa Mexay 000pyIOBaHHEM U KOPITyCOM MOXKET ObITh 00ecneyeHa:

3JIEKTPUYECKOM CBAPKOH;

00NTOBBIM COEAMHEHHEM (IIPU 3TOM IOJDKHBI OBITH NMPEIYCMOTPEHBI MEPHI MPOTHB OCIAOICHHS
KOHTaKTa H Koppo3uu). JlomyckaeTcsi TakKe YCTAaHOBKAa 3a3eMIISIOIIMX IIOBOJKOB. Mecra
MPUCOEMHEHNST MTOBOJIKOB Ha OOOpYAOBAaHHUHM M KOPIIYCE JOJDKHBI O0ECHeuMBaTh METAIUIMYECKHN
KOHTAKT M 3allIUIIAThCS OT KOPPO3HH.

9.15. CoenuHuTeNnbHBIE KaOenbHBIE KOPOOKH, My()THI 1 KaOeIbHBIE Pa3beMbl, YCTaHABIUBACMbIC Ha
THOKMX KaOessix, JAOJDKHBI OBbITh 3a3€MJICHBI MyTeM NPUCOCTMHEHHUS 3a3eMILIFOLIMX KW Kalens K
CHELHATbHBIM 3a3eMIISIIOIINM 32)KHMaM 0e3 YCTPOHCTBa MECTHBIX 3a3eMJIUTEIICH.

9.16. Mlomyckaercss He ycTpaWBaTh MECTHBIE 3a3€MIIUTEIH Yy MEPEIBIDKHBIX MPUKIIOYATEIIHHBIX



IIYHKTOB H TpaHC(l)OpMaTOprIX HOHCTaHHI/Iﬁ Inpu yCJIOBUHU, HYTO HUMECTCA L[OHOJ'IHI/ITGJ'II)HHﬁ
3a3CMIIUTCIIb (aHaJ'IOFI/I"IHHﬁ IIGHTTpaJ'IbHOMy), HOZ[KHIO‘IGHHLIﬁ K Maructpajiu 3a3€MJICHUSA TaKuM
06pa30M, 4TO OBI Ipu BbIXOJAE M3 CTPOSA HEHTPAJIbHOI'O0 3a3€MJIMTECIIA, COMPOTUBJICHUC 0611161"0
3a3CMJIIOIICTO yCTpOﬁCTBa HC TIIPCBLIIIAIO 3HaquHﬁ, Or'OBOpPCHHBIX B II. 9.5. HaCTOAIINX

Hopmarugos.
9.17. [Ins KOHTPOJISI CONPOTHUBIIEHHS 3a3eMJICHHS JOJDKHBI IIPOU3BOJUTHCS 3aMEPBI €ro y KaxKIou
31eKTpoycTaHOBKU. [leproandHOCTE 3aMepoB — He pexe | pa3a B Mecsll, a TakxkKe MOoCie Kaxaou

MEPENIBUKKU DHIEKTPOYCTAHOBKH M TMOJKIIOUEHUS] €€ K MarucTpajbHOMY 3a3eMJISIOLIeMY MPOBOAY B
JIPYTOM MecCTe.

IIpu 3amepax cOMpOTHUBIEHUS 3a3eMJICHHUS OTKJIIOUEHUE KOPIYCOB APYTUX AIIEKTPOYCTAHOBOK OT
CeTH 3a3eMJICHHs He TpeOyeTcsl.

10. 3A3EMJIEHHUE 3KCKABATOPOB,
PABOTAIOIIUX B 3ABOSAX C KOHTAKTHBIMHU CETSMUA
IJEKTPUOUIINPOBAHHOI'O )KEJIE3HOJOPOXKHOI'O TPAHCIIOPTA

10.1. I1pu BEIOOpE crOCOOa 3a3eMIIEHHS SKCKaBaTOPOB, pabOTAIOIINX HA MMOTPY3Ke TOPHOW MacCHl B
32005X C KOHTAaKTHBIMU CETAMH 3JIEKTPH(PUINPOBAHHOTO TPAHCIIOPTAa, HEOOXOAMMO HCXOIUTH U3
CJIC/TyIOIIETO:

npr o0OpyHOBaHWM 3a00HHON KOHTAKTHOW CETH 3alllUTOH, OTKIIOYAIOIICH HamlpshDKeHHE C
KOHTaKTHOH CETH INPH NPHUKOCHOBEHWM KOBIIA HKCKABAaTOpPa K KOHTAaKTHOMY IIPOBOY, 3a3€MJICHHE
OCYIIECTBISIETCSI OOBIYHBIM CIIOCOOOM, T. €. Ha 00IIee 3a3eMIISTIOIIEee YCTPONHCTBO;

IPY HEBO3MOXXHOCTH YCTAaHOBKM B KOHTAKTHOM CETH 3aIlUTHI, Pearupyromeil Ha MPUKOCHOBEHHE
KOBIIIA K KOHTAKTHOMY NTPOBOAY (3TO HMEET MECTO B TATOBBIX CETSIX MOCTOSHHOTO TOKA HANpPsDKECHHUEM
1500 B), 3azemiieHHE OJKCKaBaTOPOB CJIEOyeT OCYIIECTBIATh Ha O00OCOOJCHHOE 3a3eMIIIOIIEe
YCTPOWCTBO (OTAEIBHBIN KOHTYD, METAJUITMYECKH HE CBS3aHHBIN C OOIIEH CEThIO 3a3eMIICHHS).

B o6oux cimydasx HEOOXOAMMO 0OECTIeUNTh KOHTPOJIb HEIOCTHOCTH 3a3eMIIIOIEH JKUIIBI KaOems
(aBTOMaTHYECKHH MO0 PY4YHOMN), T. K. TOKH, MPOTEKAIONINE Yepe3 3a3eMIIIONIYIO XUy KaOeus, mpu
MPUKOCHOBCHUH KOBINIA K KOHTAKTHOMY IIPOBOJIy MOTYT JOCTHTaTh COTEH aMIiep M CO3/1al0T OIACHOCTh
€e BBITOPaHMUSL.



