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HOPMBI YCTPOMCTBA CETEU 3A3EMJIEHUS

MOCKBA
JHeprocepBuc
2002

ABTOp: JOKTOp TeXHHWYEeCKHX Hayk, mpodeccop Kapskun Pynonsd
Huxonaesny

Hopmbl oTHOCSTCS K 3a3eMIISIIOIIMM  YCTPOMCTBAM  3JIEKTPOYCTaHOBOK
HanpsbkeHneM 10 1 kB u Bemme. Hacrosmee 3-e¢ m3manue Hopwm, sBissick
TEXHOJIOTUYECKUM JIOTOIHEHNEM TaBbl 1.7 «3a3eMiieHHE W 3aIUTHBIE MEPHI
anekTpobe3onacHocTH» [IpaBui  ycrpoiicTBa siekTpoycraHoBok (IIYDI),
COOTBETCTBYET TpeOOBaHUAM CTaHIapTOB MexayHnapoHoit
OnexrporexHudeckoir  Kommcenn (MOK):  60364-5-54-2001:  Earthing
arrangements protective conductors and equipotential bonding u 61024-1-2001:
Protection of structures against fire, explosion and life hazards (Lightning
Protection).

ITo cpaBHEHHMIO C MPEABIAYLNIMM 2-M H3JaHHEM O00bEeM KHUTH YBEIHYCH
Oosee 4yeM BIIBOE 3a cUeT 100aBJICHNSI HOBBIX HOPMATHUBHBIX MAaTEPHAIIOB.

Kuura ampecoBaHa MH)XeHepaM (3JEKTPOTEXHUKAM, DJIEKTPOIHEPreTHKaM,
JNEKTPOMOHTKHUKAM, CTPOHTENISIM), MacTepaM, OpUraaupam, TEXHHUKaM,
PpaboYNM-3IIEKTPOMOHTaKHAKAM, CBSI3aHHBIM C ITPOEKTHPOBAHIEM, MOHTAXKOM,
WCTIBITAaHHUSMH, ceptudukanme, 9HEPTrOHAI30POM, PEMOHTOM,
PEKOHCTPYKIMEH M 9KCILTyaTaIleil 2JIeKTPOyCTaHOBOK.

HNPEAUCJIOBMUME K 3-MY U3TAHUIO

Hacrosimee 3-e mznanue Hopm ycrpoiicTBa cereil 3a3emiieHHs 3alyMaHO
KaK mexHonocudeckoe TPOROIDKeHHE TiaBbl 1.7 «3a3emiieHHe W 3alllUTHBIC
MepHl dJeKkTpodesonacHocTHy IIpaBmit ycrpoicTBa anekTpoycTaHoBok (IIYD).
Nmenno mostomy Hopwmbl mpenmonaraloT MX NPaKTHYECKOe MPUMEHEHHE
ooHospemenno ¢ IIYD B €IUHOM IIpOLECCe CO3TAHHS HIIEKTPOYCTAaHOBOK H
MOJIHME3AIIUThl 3JaHUM W  COOPY)KEHHH: TPOEKTUPOBAHHME -  3aKa3
000pYZIOBaHUS M MAaTEPUATIOB - MOHTaX - IYCKO-HAJIAJI0YHBIC Y MPUEMOYHBIC
WCTIBITAaHHSA - CepTH(UKALIHS .

ITo cpaBHEHHIO C MPEIBLIYIIUM 2-bIM H3JaHUEM O00BbEM KHHTH YBEIHYCH
Oomee yeM BIBOE 3a CYET JM00ABICHHS JOMOJIHUTEIBHBIX HOPMATHUBHBIX
TpeOOBaHHUN K CETSIM 3a3eMJICHHS M MOJIHHE3AlIUThl, YYUTHIBAIONIMX HOBBIC
cranmaptel  MexayHaponHoit  OnektporexHuueckod Komuccun (MOK)
:60364-5-54-2001: Earthing arrangements protective conductors and
equipotential bonding u 61024-1-2001: Protection of structures against fire,
explosion and life hazards (Lightning Protection).

ABTop BbIpakaer OmaromapHocth WHX. A.C. EpmoneHko 3a OOJbIIyIO
MOMOIIb TP MOJTOTOBKE 3-€ pelaKIK PYKOIUCH K MeYaTH.

AsTtop
Mocksa
29 okTsi6pst 2001 .



U3 NPEJANCJIOBUA K 1-MY U3JAHUIO

B oTnuume OT WM3BECTHBIX WHCTPYKTHBHBIX MAaTEPHAIOB IO YCTPOHMCTBY
ceTell 3a3eMJIeHMsI W MOJHME3aIluTe MpeanaraeMble HopMbl COOTBETCTBYIOT
Ocnognomy npasuny ycmpoticmea saexmpoycmanogok (cMm. I'mapy 1, m. 1.1.) u
komuiekcy cranaaproB [OCT P 50571 (MOK 364), coriacHO KOTOpoMy
3a3eMJICHHE WM 3aHYJICHHE OTKPBITHIX IIPOBOJISIIUX YaCTEH dIIEKTPOYCTAHOBOK
CJIeyeT BBIIOJIHATD:

1) mpn HOMHHANBFHOM HampspkeHHH Oonee 50 B mepemeHHOTO TOKAa WM
6osee 120 B mocTosIHHOTO TOKa - BO BCEX AJIEKTPOYCTaHOBKAX;

2) Ipyu HOMUHAIBHBIX HAIPSDKEHHUAX Bbllle 25 B nepeMeHHOro Toka miu
Bhlle 60 B MOCTOSHHOTO TOKa - B MMOMEIIEHUAX C MOBBILIEHHOH ONacHOCTHIO,
0c000 OMACHBIX U B HAPY)KHBIX DJIEKTPOYCTAHOBKAX.

Jis cpaBHEHHsS HAallOMHUM, 4YTO COIVIACHO H3BECTHBIM HHCTPYKTHBHBIM
MaTepHaiaM 3a3eMIICHHE WU 3aHyJICHUE dIIEKTPOYCTAHOBOK BBITTOIHSIOT:

1) npu Hanpsbkernn 380 B u Beime nepemenHoro toka u 440 B u BbIie
ITOCTOSTHHOTO TOKA - BO BCEX 3JICKTPOYCTAHOBKAX;

2) Ipy HOMUHAJILHBIX HANPSDKEHUSIX Bble 42 B mepeMeHHOro TokKa H BbIIIC
110 B mocTossHHOTO TOKa - TOJNBKO B TIIOMEIIEHHSIX C MOBBIIICHHON
OTIACHOCTBIO, 0COO0 OMACHBIX U B HAPYKHBIX OCTAHOBKAX.

Hopma ormonHeHsl CTaHIaPTHBIMH METOAWKAMH pacyeTa 3a3eMIITIONINX U
3alIUTHBIX ~IPOBOJAHUKOB M  COBPEMEHHOM Kiaccupukanueil cucreM
3a3eMJICHHS JJIEKTPOYCTaHOBOK HampshkeHueM 1o 1 kB. Hcronbs3yemasi B KHHTE
TEPMHUHOJIOTHS B 00JAacTH YCTPOMCTBA 3a3eMIIIOIIMX CeTeil yTOYHeHa WU
JIOTIOJTHEHA B COOTBETCTBUU ¢ KomiiekcoM cranaaproB [OCT P 50571 (MOK
364).

ABTOp CUUTAET CBOUM INPHATHBIM JIOJTOM BBIPA3UTh OJarogapHOCTh CBOUM
koyieram kaua. TexH. Hayk B.W. ConnueBy u unx. JI.K. KonoanoBoii 3a
TTOMOIIb TIPH MOJITOTOBKE psifia maparpados.

ABrop Omaromaput uHxk. A.C. EpMonieHKO 3a MOMOIIb MPH TOATOTOBKE
PYKOIIUCH K TIeYaTH.

ABTOp
Mocksa
1 centsi6pst 1999 r.

BBEJEHUE

JHeiictyromue B 2001 rogy ITpaBuna ycrpoiicTBa anekTpoycTaHoBok (ITYD
- 6 U311.) TOCTAaTOYHO YETKO PETIaMEHTUPYIOT TpeOOBaHMUs K 3allIMTHBIM MepaM
B 3aBUCUMOCTH OT 3HAu€HHH HOMWHAIBHBIX HanpsbkeHuid. CornacHo VI
TpeOyeTcsl BHITIONHATH 3a3eMIICHHE WITU 3aHYJICHUE JJIEKTPOYCTAaHOBOK:

1) npu Hanpspkerun 380 B u Beime nepemenHoro toka u 440 B u BbIie
ITOCTOSTHHOTO TOKA - BO BCEX 3JICKTPOYCTaHOBKAX;

2) mpu HOMUHAIBHBIX HanpsokeHusx Bboiie 42 B, HO Himke 380 B
niepemMeHHoro Toka u Bbiie 110 B, Ho Huke 440 B mocTosSHHOTO TOKa -TOJIBKO
B NOMEIIEHHAX C MOBBIMLICHHONW ONACHOCTBHIO, 0CO00 OMACHBIX U B HAPY)KHBIX
yCTaHOBKAaX.

3a3emileHHEe WM 3aHYJICHHE DJIIEKTPOYCTAaHOBOK HE TpedyeTcs Mpu
HOMUHAJBHBIX HampsbkeHusx 10 42 B mepemenHoro Toxa um go 110 B
IIOCTOSIHHOTO TOKa BO BCeX CJydasX, KpOME B3PBIBOONACHBIX 30H U
IJEKTPOCBAPOUHBIX YCTAHOBOK.
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Pexkomennanyu ITYD - 6 u3a. He 00€CNEUNBAIOT AIEKTPOOE30NACHOCTh KaK
B TOMEIIECHHWAX, TaK W Ha TEPPUTOPHAX Ppa3MEIIeHUs HapYKHBIX
3NEKTPOYCTaHOBOK.

Jns  obecriedeHuss 31eKTPoOE30MAaCHOCTH COrIacHo cranmapty MDOK
364-4-41-1992  TpeOyercss  BBINONHATH  3a3eMJICHHE WM  3aHYJICHHE
JNIEKTPOYCTAaHOBOK:

1) mpu HOMUHAIBLHOM HamnpsbkeHun Oosiee 50 B mepemeHHOro TOKa
(neiicTBytomiee 3Hauenue) wim 6oixee 120 B mocTosHHOTO (BBIIPSMIICHHOTO)
TOKa - BO BCEX JJIEKTPOYCTAaHOBKAX;

2) mpM HOMHHANBHBIX HANpsHKEHHMAX BbIIe 25 B mepemeHHOro TOKa
(mefictByroniee 3HaueHue) win Bbie 60 B BBIMPSIMICHHOTO TOKa - TOJBKO B
MMOMEIIEHHUSX C TMOBBIIICHHOW OMAaCHOCTBIO, 0COO0 OMACHBIX W B HAPYKHBIX
3NEeKTPOYCTaHOBKAX.

3a3eMiieHHEe WM 3aHyJeHHE JJEKTPOYCTaHOBOK He TpelOyercs mpu
HOMUHAJIBHBIX HampsokeHusx 10 25 B nepemeHHoro toka wian go 60 B
BBIIIPSAMIICHHOTO TOKa BO BCEX CIy4asX, KPOME B3pPBIBOONACHBIX 30H H
3MEKTPOCBAPOUHBIX YCTAaHOBOK.

Tabnuya B.1
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Iomemenus
Hopwarusisiii TpeGoBaHus Be3 noeinieHHoi N . ocobo
JIOKyMEHT MOBBIIICHHOMH
OITACHOCTH OITaCHBIE
OIIACHOCTBIO
TpeOyeTcs BHIOIHATH ITpu HOMHUHANBEHOM IIpu HOMUHATBHOM
3a3eMJICHUE WU Hanpspkenun 380 B u | Hanpspkenuu Beie 42 B
3aHyJIeHHE BBIIIIE IEPEMEHHOT0 | TEPEeMEHHOTO MM BHIIIE
i 440 B u Bbie 110 B nocrosiHHOrO TOKA
TIOCTOSIHHOT'O TOKa
He tpe0yercs BbinonusTh | [Ipu HOMHHATBHOM IIpu HOMUHATBHOM
YD - 6 u3n. 3a3eMJICHUE UK HAIPSDKSHUH HIDKE HanpsbkeHuu 10 42 B
3aHyJIeHHE 380 B nepemenHoro | nepemenHoro wiu o 110 B
i Huke 440 B IIOCTOSHHOI'O TOKa BO BCEX
TIOCTOSTHHOT'O TOKa CITydasx, Kpome
B3PBIBOOIIACHBIX 30H U
9IEKTPOCBAPOUHBIX
YCTaHOBOK
TpeOyercst BBINOIHATH IIpu HOMUHANBEHOM IIpu HOMUHANBEHOM
3a3eMJICHUE HITH HanpsbkeHuu 6onee 50| HanpspkeHuH Boie 25 B
3aHyJICHHE B nepemeHHOro wiy | IepeMeHHOro 1y Bble 60
6onee 120 B B BBINPAMIIEHHOTO TOKa
IIOCTOSIHHOI'O TOKa
He tpebyercs Bomonusats | [Ipu HOMHHANBHOM Ipyu HOMUHATEHOM
3a3eMJICHUE MU Hanpsbkennu 50 B u HanpsbkeHuu 10 25 B
3aHyJICHHE HIDKE IIEPEMEHHOro | mepemenHoro wiu 10 60 B
i 120 B u Hmke BBINPSAMIIEHHOTO TOKA BO
HOCTOSIHHOI'O TOKa BCEX CILydasix, KpoMe
B3PBIBOOIIACHBIX 30H H
JIEKTPOCBAPOYHBIX
YCTaHOBOK
Pexomennanu
« MK He tpebyercs 3amura ot | IIpn HOMHHAIBHOM IIpu HOMUHATBEHOM
364-4-4] |MPAMOrO NPUKOCHOBEHHS C | HANPSKEHHH, HE HAIpPSDKCHUH, He
(1992) TIOMOIIBIO OrpaXJIeHuil | mpeBbimatomem 25 B npessimaronem 6 B
Wi 000JI0Y€eK, WIN nepeMeHHoro uwi 60 nepemeHHoro wi 15 B
W30JISILHH, €CITH B BEmMpsAMIEHHOTO BBITIPSMIICHHOTO TOKA
9IIEKTPO0OOPYJ0BaHHE TOKa
HAXOJUTCA B 30HE
JIeHCTBYSL CHCTEMBI
YPaBHUBAHHSA
MOTEHIIUAIOB
He tpeGyetcs 3amura ot | [Ipu HanpshkeHuH, He IIpu HanpsoxkeHuu, He
TIPSIMOTO MTPUKOCHOBEHUS K | TpeBbImIatomeM 25 B npessimaronem 6 B
CTOPOHHHMM IIPOBOJISIIUM | IEPEMEHHOr0 Wi 60 nepemeHHoro wiu 15 B
9JacTsM, KOTOpEIE MOTYT | B BeImpsiMieHHOTO BBITPSMIICHHOTO TOKA
0Ka3aThCs MOJ TOKa
HanpsHKeHHeM

3ammra OT HpPAMOrO IPUKOCHOBEHHMS C IOMOLIBIO OrPaKACHUM wWiIu
000JIOUeK, WJIM H30JALMH He TpeOyercsi, €clii 3IIEKTPooOOpYyI0BaHUE
HaXOIUTCA B 30HE JACHCTBUA CHUCTEMbl YpaBHHBaHMSA IIOTEHLMAIOB MU
HOMMHAJIBbHOE HaMpsHKEHHE He MPEeBBIIIAeT:

- 25 B nepemenHoro toka uiau 60 B BBIIPSMIIEHHOTO TOKA IPU YCIOBUH,
9TO 000pYA0BaHHE HOPMAIIBHO SKCIITYaTHPYETCS TOIBKO B CyXHUX MOMEIIEHUSIX
U Majla BEPOATHOCTb KOHTAKTA YEJIOBEKA C YaCTSIMU, MOTYLIIUMU OKa3aTbCsl MO,
HaIpsKEHUEM

- 6 B mepemenHoro Toka mwiu 15 B BBIIPAMIEHHOTO TOKAa BO BCEX
OCTaJIbHBIX CITy4asX.

UYucnenHusle 3HadeHUs HOpMaTHBOB cranzaptroB MOK 364-4-41 (1992) u
IV - 6 u3a. naHbl B TAOIHIIE.
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CpaBHEHHE COMOCTaBMMBIX HOpMaTtuBoB IIYVD U cranmaproB MDOK
TIO3BOJISIET CHENIaTh BEIBOJ O HEOOXOAMMOCTH CYIIECTBEHHOTO Y)KECTOYEHHS
TpeOOBaHMI K 3alIUTHBIM MepaM. B wyacTHocTH, B moOMeIleHMAX 0e3
TOBBIIIEHHOW OMAacHOCTH corjacHo craHzapry MOK 364-4-41  -1992
TpeOyeTcss BBIIONHATH 3a3eMJICHHE WIM 3aHyJeHHe INPH HOMHHAJIBHOM
HanpsHKeHWH B 7,6 pa3 MEHBIIEM, YeM YCTaHOBIECHO TpeboBaHmsamH ITYD - 6
u3.

B pa3paboTannyro u yTBepxkacHHYI0 B 2002 rogy HOBYIO PEIAKIHIO TIIABBI
1.7. «3a3zemnenue U 3amMTHBIE Mephl deKTpodesonacHocT» (IYD - 7 u3m.)
BHECEHBI U3MEHEHUS, yuuThIBarolue pekomenaanuu MOK 364-4-41-1992.

[Ipennaraemsle Hopmbl ycTpoiicTBa ceTel 3a3eMIIEHHs YAOBIETBOPSIOT
Ocnoenomy npasuny ycmpoticmea snekmpoycmanogok (M. I'masy 1, m. 1.1) u
MOTOMY COOTBETCTBYIOT Hauboiee xecTkuM TpeboBanusm IIVI [1], [2],
TOCT 12.1.030 [4], FT'OCT 12.1.038 [5], kommiekca ctanmaproB ['OCT P
50571 (MK 364) [6]-[20] 1 HOBOIi peaakumu raassl 1.7 IIYI - 7 uzn.

I'/TABA 1. OBJIACTh IPUMEHEHWA, TEPMUHOJIOTUA
KJACCUDPUKAIINA, CUCTEMBI 3ABEMJIEHWA

IJEKTPOYCTAHOBOK, OBIIINE TPEFOBAHUSA
QJEKTPOBE3ONMTACHOCTH

1.1. O6J1acTh IPUMEHEHHUS, TEPMHHOJIOT S, KJIACCH(DUKALUSA

HopMbl  pacmpocTpaHsiloTcss Ha  BCe  BHOBb  COOpY)Kaemble U
PEKOHCTPYHpYEMBIE JJIEKTPOYCTaHOBKU IEPEMEHHOTO M IOCTOSHHOTO TOKa
HanpspkeHneM 1o 1 kB u Bble u conepkaT TpeOOBaHUS K UX 3a3eMJICHUIO U
3alIUTe JIIOJed OT TOPAKEHHS OJIIEKTPUUYSCKHM TOKOM TIpH  MPSIMOM
MPUKOCHOBEHHUH K OMACHBIM TOKOBEIYIIMM YacTsIM, a TAKXKe MPH MOBPEKICHUH
u3oisuny, B coorserctBuu ¢ MY [1], [2], xommuekcom cranaaptoB 'OCT P
50571 [6 - 20] 1 ApYrMMH HOPMATHBHO-TEXHUYECKUMH JIOKyMeHTamH [3 - 5],
(21], [22 - 64].

B uensx Oomnblield 4€TKkocTH BCE NaybHEHIEE H3JI0KEHUE MOCTPOCHO Ha
OCHOBE HCIIOJIb30BaHMUs TepMHUHOJOrMM, mnpuHiToi B IIYD [1], [2]. B
HEOOXOJMMBIX CITydasiX TEpMHUHBI U WX ompeneneHus (tabm. 1.1) yTodyHEeHBI U
JIOTIOJTHEHBI B COOTBETCTBHY C COBPEMEHHBIMHU TPE/ICTABIICHUSIMH .

B OCHOBY KIaccudukanyu 3NEKTPOYCTaHOBOK 1o Mepam
NIEKTPOOE30IIACHOCTH MOJI0KEHO HOMHUHAJBHOE HaTpsDKEHHE
anekTpoyctaHoBkH (10 1 kB u Bbitie 1 kB) u pexxum e€ Helitpanu (tabdmn. 1.2).

B ocHOBY KiaccuuKanuyd TOMEUNICHUH M TEpPUTOPUIl MO OMACHOCTH
JNEKTPONOPAKEHHSI  TOJIOKEHBI  YCJIOBHS,  CO3JAIOIIME  MOBBILICHHYIO
OIACHOCTB: CBIPOCTh, TOKOIPOBOJSIIAS MBUIb, XMMHUYSCKH aKTHBHAs cpena,
TOKOIPOBOJSIINE T0JIBI, BBICOKas TeMIepaTypa, BO3MOXKHOCTb
OTHOBPEMEHHOT'O MPUKOCHOBEHHS 4YENOBEKa K METAUIMIECKUM KOpITycaM
3JIEKTPOOOOPYIOBAHHS U K 3a3eMIIEHHBIM YacTsM (Tabi. 1.3).

PaznuyaroT TpU BHIA 3IEKTPOIPOBOJOK: OTKPBITAsl, CKPBITasi U Hapy KHAs
3JIEKTPOIIPOBOJIKH (Tab. 1.5).

Tabnuya 1.1.
Tepmun Onpedenenue
1. DiexrpoycraHoBKa COBOKYIIHOCTb MAllMH, alapaToB, JIMHUIH, 3a3eMISIFOIUX 1

3allUTHBIX yCTpOfICTB, a TaKXe BCIIOMOTATEJIbHOTO
060py£[0BaHI/I${ (BMeCTe C COOpPYKEHUSAMHU U IIOMELICHUSIMHU, B
KOTOPBIX  OHH yCTaHOBJ’ICHH), TpeIHa3HAYCHHBIX JUTA
0e30macHoOro IIPOU3BOJICTBA, HpeOGpaSOBaHI/ISI,
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9. XKapxkoe nmomenienne

10. IIpI1BHOE TTOMELIEHNE

11. Tlomemienue ¢ XUMHYECKHU
aKTHBHOW WJIM  OpraHHUYeCcKOH
cpenoit

12. KpanupuiupoBaHHblii
TepcoHal

13. PacnipenenurensHoe
ycrpoiictso (PY)

14. OTKpbITOE
pacmpeeTuTeNbHOE yCTPOHCTBE
(OPY)

15. 3akpsiToe
pacmpeeIuTeIbHOEe YCTPOUCTBE
(3PY)

16. KowmmiexkTHoe

PpacHpeeMTeIbHOE yCTPOHCTBE

17. Ioacranmys

18. 3azemuisironiiee yCTpoHcTBO
19. 3azemuurenn

20.
3a3eMITUTEIb
21. EcTecTBeHHBII 3a3eMIIUTEITH

HckyccTBeHHbIi

N7 Ranarsrmararmrmats mmanA T

Ba)KHble NYHKTbl AOKYMEHT3a MO)KHO HaTH No

HAXOMSIIMECS B [IOMEIICHNH, IOKPBITHI BIAroii)

ITomemienne, B KOTOPOM TMOJ BO3JEHCTBHEM pPa3THYHBIX
TEILUIOBBIX HM3JIy4YCHHUI TeMIIepaTypa MpEBBIIIACT IIOCTOSHHO
wmi nepuoanyeckn (6onee 1 cyr) +35° C (mampumep,
MOMEIICHHE ¢ CYLINIKAMY, CYIIMIbHBIMU M 00XKUTaTe/IbHBIMH
ne4aMH, KOTeTIbHbIE H T.I1.)

ITomemenue, B KOTOPOM IO YCIOBHSAM IPOU3BOJCTBA
BBIJIETIACTCS TEXHOTOTUYECKAs! IIBLIb B TAKOM KOJIUYECTBE, YTO
OHa MOXET OcelaTh Ha IPOBOAHMKAX, IPOHHMKATH BHYTPb
MaIlHH, anmnapaTtoB 1 T.10. [IbUIbHbIC TOMEIEeHUs Pa3aensioTCs
Ha HOMEIICHHS ¢ TOKOIPOBOJSAIIEIl MBUIBIO U MOMELICHUS C
HETOKOIPOBOIAIIEH MBLIBIO

ITomemenue, B KOTOPOM IOCTOSHHO WIM B TEYCHHE
JUTHTEIIBHOTO BPEMEHHU COZIEPKATCSI arpeCCHBHBIE ITaphI, Ta3kl,
KUIKOCTH, 00pa3yloTCs  OTIOXKEHHS WIM  IUICCeHb,
paspyImaromue H30JISIHIO, TOKOBEIYIIHe 9acTH
JIEKTPOOOOPYIOBaHHS M 3a3eMILIIONIME  yCTpPOIiCcTBa
9IIEKTPOYCTAHOBOK

CrienyasibHO IIOrOTOBICHHBIE JIULA, IIPOLIE/IINE IPOBEPKY
3HaHUH B 00beMe, 00A3aTENLHOM Ul AaHHOH pPaboThl, U
AMeIoIMe  KBATU(UKANMOHHYIO TIpPYIIy @O TEeXHHKe
0€301acHOCTH, HpexycMOTpeHHylo IIpaBmmamm — TeXHHKH
6€3011aCHOCTH IPH IKCILTyaTal[UH YIEKTPOYCTAHOBOK

ONeKTpOyCTAaHOBKA,  CHOyXKallas I IpHeMa |
pacmpe/eneHus 9NIEKTPOIHEPIHU u cozepaKarias
KOMMYTAaIlHOHHBIE AaMIIapaThl, COOpPHBIE M COCAMHHTEIbHBIC
IIMHBI, 3a3eMJSIOIIME  yCTPOMCTBA,  BCIIOMOTaTENbHbIC
yCTpO#cTBa (KOMIIPECCOPHBIE, AKKYMYJSTOPDHBIE M Ap.), a
TaKXKe YCTPOWCTBA 3aIIUTHI, aBTOMATUKUA U H3MEPUTEIbHBIC
TIPHOOPBI

PacnpenenurensHoe  yCTPOMCTBO, BCE WIIM  OCHOBHOE
000pya0oBaHIe KOTOPOT0 PACTIONOKEHO Ha OTKPHITOM BO3TyXe

PacnipenenuTensHoe ycTpoicTBO, 000py/IOBaHHE KOTOPOTO
PACIIONIOKEHO B 3[IaHUU

PacnpenenurensHoe yCTPOHCTBO, COCTOSIIEE U3 TIOIHOCTBIO
WIM YaCTUYHO 3aKpbITHIX ImKahoB uiam OJIOKOB €O
BCTPOCHHBIMH B HHX alllapaTaMH, YCTPOUCTBAMH 3aIlUTHl U
aBTOMATHKH U TOCTABIIsIEMOE B COOPAHHOM MM IOJTHOCTHIO
HOJTOTOBJICHHOM JULS COOPKY BHJIE.

KommnnextHoe pacmpenenuTenabHOe YCTPOIHCTBO,
IpeaHa3HAuYeHHOE I BHYTPEHHEH YCTaHOBKH, 0003Ha4aeTcs
KPV, a nnsa napysxHoii ycranosku - KPYH

DNeKTpOyCTaHOBKA, CIyXamias Uil IpeoOpa3oBaHus U
pacmpenieNieHHsl  OIEKTPOdHEPTMM W COCTOsAIas U3
TpaHCc(OPMATOPOB HIU APYTUX IpeoOpa3oBaTeNell SHEPruH,
PpacIpeneTHTENbHBIX YCTPOHCTB, 3a3eMIISIONHX U 3aIIUTHBIX
YCTPOMCTB, YCTPOMCTB YIPABICHHS M BCIIOMOIATENIbHBIX
COOPYKEHHH.

B 3aBucumocTu OT npeobnasaHus TOM WM UHOW (QyHKINH
MOJCTAHIHIl OHM HA3BIBAIOTCS TPAHCHOPMATOPHBIMU HITH
peoOpa3oBaTeIbHBIMU

COBOKYITHOCTH 3a3eMJIUTEIISI U 3a3eMIIIOIINX IIPOBOAHUKOB

IpoBoaHHK (2IEKTPOM) HIN COBOKYIHOCTb JIEKTPHUYECKU
COCJIMHEHHBIX MEXAy COOOH IPOBOAHHMKOB (AJIEKTPOIOB),
HAXOMSIIMXCS B COIPUKOCHOBEHHH C 3eMliell WM ee
9KBUBAJICHTOM

3a3zeMIIuTeNb,
3a3eMJICHUS

Haxopsimuecst B CONPUKOCHOBEHHH C 3eMieil wam ¢ ee
9KBUBAJICHTOM 3JI€KTPONPOBOAANINE YaCTH KOMMYHHKAIHIA,
3[0aHUH ¥ COOPYXKEHUH IIPOU3BOACTBEHHOIO MM HHOTO
Ha3HAUEeHHs, HCTIOIb3yeMble UL Ieseil 3a3eMIeHns

TTnanAmrron.

CHCIHATBHO  BBITIOHICMBIN JUTA ueneﬁ

CCbINKE
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30. DnekTpuyeckuii yuap

31. TokoBeayLIHE YaCTH

32. OmacHble  TOKOBEAyIIHE
4acTH

33.  OTKpBITBIE  IPOBOASIIUE
yactu (OITY)

34, CropoHHHE IpPOBOASILNE
yactu (CITY)

35. 3amuTHbiid npoBoanuk (PE-
MIPOBO/IHUK)

36. YpaBHUBAIOIIUI IPOBOAHUK

37. Hynesoit 3alUTHBIN
npoBoanuk (PE-npoBogHuk) B
3IIEKTPOYCTAaHOBKAX

HanpspkenueM 1o 1 kB
38. Marucrtpanp  3a3eMIICHUS,

YPABHUBAHUS UITH 3aHYJIEHUS
39. Pabouee 3a3eMiIeHIE

40. Hynesoii pabouunit
npoBoAHUK  (N-IPOBOAHHMK) B
2JIEKTPOycTaHOBKaxX 10 1 kB

41. PEN-npoBOHUK

42. 3aMBIKaHHE HA 3eMIIIO

43. 3aMbIKaHKE HAa KOPITYC

44. Tok MOBPEKACHUS

45. Tok 3aMBIKaHHS Ha 3eMITI0
46. CepxTOK

47. Tok KOPOTKOTO 3aMbIKaHUSI

48. Tok neperpy3ku

Ba)KHble NYHKTbl AOKYMEHT3a MO)KHO HaTH No

TOKa - TIOCPEACTBOM P E-TIPOBOJTHUKA (CHCTEMA 1 N-S)

ITaTodusnonornueckunit addexr B pe3ynbrare
MPOXOJKICHHUS DIEKTPHUECKOTO TOKA Uepe3 TENO YeT0BeKa HIIH
JIOMAIIHEro >KMBOTHOIO

ITpoBoAHHKH WM TPOBOASNINE YACTH, MpPeAHA3HAUCHHBIC
JUISL TIPOTEKAHMs] TOKA B HOPMAIBHBIX YCIIOBHSIX, BKIIIOYAs
HyneBoii pabounit npoBoHuK 1 PEN-poBoHIK

ToxoBenymue 4acTH, KOTOpPble IPH  OIPENCICHHBIX
YCIOBHSAX MOTYT HAHOCHTh BpPeJHBIH MU  30pOBBS
anexTpuueckuii  ynap. PEN-npoBomHMK He OTHOcHTCS K
OITACHBIM TOKOBEYIIUM JaCTIM

HeroxoBenymue HpPOBOASIME YaCTH JIEKTPOYCTAHOBKH,
JIOCTYTIHBIE TIPUKOCHOBEHHIO, KOTOPBIE MOTYT OKAa3aThCs MOJ
HANPSHKCHHEM MPH MOBPEXKICHHUU H3OJLILUU TOKOBEIYLIUX
qacTen

IpoBoisiue YacTH, KOTOpbIE HE SBISIIOTCS YacTbIO
9IIEKTPOYCTAHOBKH, HO MOTYT OKa3aThCs IIOJ HANpsHKEHHEM

Tipu OIPEACIICHHBIX YCIIOBUSX, B YaCTHOCTH, Tpu
TIOBPEKIACHUN H30JAINH TOKOBEIYIIUX qactei
DJIEKTPOYCTAaHOBKHU

IIpoBoaHNK, TPUMEHSIEMBIH IS BBINONHEHUS 3aIlHTHBIX
Mep OT HOPAXCHHS DJIEKTPUYECKUM TOKOM B Clydae
MOBPEKJACHHUS M I COEJMHEHHS OTKPBHITBIX IIPOBOASIINX
gacTeil: - ¢ JPYTUMH OTKPBITHIMH IIPOBOSIIIIUMY YaCTSIMHU; - CO
CTOPOHHHMH TIPOBOJSIIMMH YacTAMH; - C 3a3eMIIUTETIEM,
3a3eMIITIOLIUM [IPOBOJHUKOM HJIU 3a3¢MIICHHO TOKOBEIyIel
JacThIO

SamurHbld 1poBoaHUK (PE-poBOAHMK), NpUMEHsEeMbId ¢
LIEIIbI0 yPaBHUBAHHS MOTEHIMAIIOB (cM. 11. 70)

IIpoBopnuk B cucreme TN-S, coenuHsronMi OTKPHITHIE
npoBogsmue uactu (OITY) ¢ 3a3eMiIE€HHOM HEWTpaibio
HCTOYHHKA TPeX(a3sHOro TOKA, C 3a3eMICHHBIM BBIBOJOM
HCTOYHHMKA OAHO(GA3HOTO TOKA, C 3a3eMJICHHOW CpeHei
TOUYKOW UCTOYHHUKA B CETSIX ITOCTOSTHHOIO ToKa (cuctema TN)

3azeMIIAIONINH, YpaBHUBAIOLINKA WM HYJIEBOM 3allUTHBINA
IPOBOJIHHK C JABYMS HIIH 00JIe€e OTBETBICHHIMU

3azeMileHME KaKOM-THOO TOYKM TOKOBEIYIIMX YacTeil
JIIEKTPOYCTAHOBKH, HEOOXOJUMOE I 0OecIedeHus: paboThl
3IIEKTPOYCTAHOBKU

IIpoBonnuk B cucreme TN-S, ncronb3yeMblid 1u1st MUTAHUS
JJIEKTPONPUEMHHUKOB,  COCIMHEHHBIH € 3a3eMJICHHOM
HelfTpanplo TreHeparopa WM TpaHchopMaTtopa B CeTsX
Tpex(}a3HOro TOKa, C 3a3eMJICHHBIM BBIBOJOM HCTOYHHKA
oqHO(A3HOrO TOKA, C 3a3eMJCHHOM CpEIHEeW TOYKOi
HCTOYHHKA B TPEXIPOBOAHEIX CETSAX MOCTOSHHOTO TOKA

IpoBoguuk B TpexdasHoir cucreme TN-C, koTopblid
MPUCOETMHEH K 3a3eMJICHHON HeHTpanu MCTOYHMKAa U
OJIHOBPEMEHHO BBIIONHICT (DYHKIUU HyJIEBOIO 3aI[UTHOTO
npoBoanuka (PE-mpoBogHMKa) U HyJeBoro pabouero
npoBosiHHKa (N-IIPOBOTHHKA)

CiyuaiiHoe coeMHEHHE HAXOASMIUXCS TOJ HaNpsDKEHHEM
qacTeil 2IeKTPOYCTAHOBKY C KOHCTPYKTHBHBIMU YacTSIMH, He
M30JMPOBAHHBIMH OT 3€MITH, UM HETIOCPEICTBEHHO C 3eMilelt

CiryuaiiHOe COCAMHEHHE HAXOJIIUXCS IOJ HANpPsDKEHHEM
gacTeil IeKTPOYCTaHOBKH C UX KOHCTPYKTUBHBIMH YacCTSIMH
(OITY), HopManbHO HE HAXOJAMIUMUCS MO/ HAMPSHKEHUEM

Tox, mosBUBIIMIiCS B pe3ylbTaTe IOBPEXICHUS HIH
HEePEeKPBITUS H30JISIIIHI

Tox, cTekarouuil B 3eMIII0 Y€pe3 MECTO 3aMbIKAHUS

Tok, 3HaYeHHE KOTOPOrO IIPEBOCXOJUT HauOoIblIee
pabodee 3HAUCHHE TOKA MIEKTPOYCTAHOBKU

CBepXTOK, OOYCIOBICHHBIH IIOBPEXKICHHEM C MallbIM
CONPOTHUBICHUEM MEXIy TOYKAMH, HAXOMAIMMHUCS TIOX
Pa3HBIMU IIOTEHIHATaMU B HOPMAJIbHBIX PA00YHX yCIOBUSIX

CBepXTOK B DJIE€KTPHYECKOH IIeNH IEKTDOYCTAaHOBKH HpH

CCbINKE
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HanpsDKeHHe TPHU TTOBPEKIACHHN

59. TIpsiMmoe MPUKOCHOBEHHE

60. KocBeHHOE NPUKOCHOBEHHE

61. Hanpsokenne
TPHKOCHOBEHHS
62. OskugaeMoe HamnpsHKEHHE

TIPUKOCHOBEHUS

63. Tok IPUKOCHOBEHUS.

64. TTopaskaromuii TOK

65. Tok yreukn

66. Toxk yTeuku B CceTH ¢
3a3eMJICHHON HEHTpanbio

67. Tok yTeuku B CeTH C
H30JIMPOBAHHOI HEUTPAIIbIO
68. Tok yreuku B
TIOCTOSTHHOT'O TOKa

69. BrlpaBHUBaHUE NTOTEHIIMATIA

CeTH

70. YpaBHHBaHHUE MTOTEHIIAIOB

71. 3ammrHOE  ypaBHUBAaHHE
MOTEHIINAIOB
72. 3axum YPaBHUBAHUS
MOTEHIINAIOB
73. 3akuM 3aIUTHOTO

yPaBHUBAHMS IOTEHIUAIOB
74. OcHoBHas 3ammTa (3amura
OT MPAMOTO MPUKOCHOBEHUST)

75. OCHOBHAsT U30JIALHS

L 27 o (A

OTKPHITBIX TIPOBOJSIIMX YacTSAX II0 OTHOMIGHHIO K 30HE
HYJIEBOT'O IIOTEHI{HAIIA TP HOBPEXKICHUH H30JISIIIHI

ONEeKTPUYECKHiI ~ KOHTAaKT  MEXKTy  UYeJOBEeKOM WM
JIOMAIIHUM XUBOTHBIM U OIIACHBIMU TOKOBEYILIMMU YaCTSIMH,
HAXOAAIIUMUCS IO/l HANPSDKEHHEM

ONeKTpUYECKUA  KOHTAKT  MEXKJIY  4YEIOBEKOM  HIM
JIOMANIHAM )XUBOTHBIM M OTIACHBIMH TOKOBETYIIHMMH YaCTSIMHI
4yepe3 OJHO WM Ooee IMOBPEeKICHUE U30IALUE MEXKTY HUMH
u OITY u CITY

HanpspxeHne Mex /Iy ABYMsI TOUKAMH HEMHU TOKA 3aMbIKaHHs
Ha 3eMJII0 (Ha KOPIIyC) IIPU OJJHOBPEMEHHOM IIPUKOCHOBEHHH K
HHM 4eJI0BeKa WIH JOMAIIHEero KUBOTHOTO

YacTe HaNpsOKEHHS HPH TIOBPEXKACHHH, TOSBIAIOMIAACS
MEXTy JOCTYIHBIMY IPOBOMSIIUMY YaCTSIMH, KOTOPBIX MOXKET
OJTHOBPEMEHHO KOCHYTHCS UeTIOBEK MM JIOMAIIHEe KUBOTHOE

Tox, KOTOpBIl MOXKET HPOTEKaTh Yepe3 TEO YeTOBeKa WIIH
TeJI0 JOMAIITHEro XMBOTHOTO, KOT/a YETOBEK MIIH JKHBOTHOE
KacaloTCsl OHOU UK GoJiee JOCTYIHBIX IPOBOMSIINX YacTeil.
ToK IPUKOCHOBEHHS MOKET MPOTEKATh IPU HOPMAJIbHBIX HITH
aBAPUUHBIX YCIOBUIX

Tok, MpOXOaAIINHA uepe3 Teao 4YeToBeKa MM JOMAIIHEro
JKUBOTHOT'O, XapPAaKTEPHCTHKH KOTOPOrO MOIYT OOYCIOBHTBH
aToQH3HOIOTHIECKHE BO3ACHCTBISA

Tox, KOTOpBIl MpPOTeKaeT B 3eMII0 WIH Ha CTOPOHHHE
MPOBOJIAIIHE YACTH B dIEKTPHIECKH HETOBPEKICHHON IIeTTH

Tok, mpoTeKaroUMii II0 YYacTKy ODIEKTPUYECKOH IIemH,
COCIMHEHHOMY  TapajsiebHO € HYJNEeBBIM  pabounmm
IPOBOJHHKOM, a MpPH OTCYICTBHH HYJIEBOrO pabodero
IIPOBOJIHHKA - TOK HyJI€BOM IOCIIEI0BATETFHOCTH

Tok, mporekarommii Mexay (asoif u 3emiieil B cetu ¢
H30JIMPOBAHHOI HEHTPaIIbIO

Tok, nporekaroled Mexy IOJIIOCOM U 3eMIed B CeTH
TIOCTOSIHHOT'O TOKa

CHMKEHUE Pa3HOCTU MOTEHLHAIOB MEXIY 3a3eMIISIOLIUM
YCTPOHCTBOM H TTOBEPXHOCTBIO 3€MIIH ITyTE€M dIEKTPUIECKOrO
COCJIMHCHHSI €ro C YIOKEHHBIMH B 3eMJIE 3alIUTHBIMU

TIPOBOAHUKAMM.
BLIpaBHI/IBaHPIe noTeHIMana TNIpeIHa3HAuYCHO JUTA
TIPEAOTBPALCHUASA TIOSIBJICHUS OIMMaCHBIX HaHpﬂ)KCHI/Iﬁ

IPUKOCHOBEHUS M IIara Ha TEPPUTOPHU DIEKTPOYCTAHOBKHU
IIPH TOBPEKICHUH H30JIUHM, a TakKe NP HOPMANBHBIX H
BBIHYXJICHHBIX ~ PEXHMax, He COIPOBOK/JAIOMINXCS
TOBPEKJICHHEM OCHOBHOH M3OJSIIMH B JJIEKTPOYCTAHOBKAX,
HCIOJB3YIOMUX 3€MII0 B KauecTBE LeMd OOpaTHOro TOKa,
HampuMep, B 3JIEeKTPOYCTAHOBKAX dIEKTPU(DHUIIMPOBAHHBIX
JKEIe3HBIX J0POT

CHIKeHHE Pa3sHOCTH IIOTEHIMATOB MEXIy HOCTYIHBIMH
OJIHOBPEMEHHOMY IPUKOCHOBEHUIO OTKPBITHIMU
npoBoasmuMy yactsiMu (OITY), CTOPOHHMMH TPOBOSAIIMMH
yactamu  (CITH),  3a3emisroliuMu U 3allUTHBIMH
npoBoanukamu  (PE-npoBosHuMkamu), a Ttakke PEN-
[POBOJHHKAMH, IIyTEM OJICKTPHYECKOTO COEJUHEHUsS OTHX
qacTei Mexay coboii

VYpaBHMBaHHE IIOTEHIMAIOB C LEJb0  OOecreyeHus
JIEKTPOOE30MACHOCTH
BakuM, npucoequHenHelii k  OIY wm CIY u

IpeAHa3sHAUCHHBIH [ DIEeKTPHYECKOrO COEMHEHHA C
CHCTEMOM ypaBHUBAHUS IOTEHIUATIOB

3a)KMM ypaBHUBAHHUS OTEHIIHAIOB, BHIIOTHEHHBIH C LETBIO
obecreueHHs! EKTPOOE30IaCHOCTH

IIpumenenne Mep, Ipe10TBPAIIAIONIUX MPSIMON KOHTAKT

M3onsuus  omacHBIX  TOKOBEAYIIMX vacTei, KoTopas
obecreurBaeT OCHOBHYIO 3aLIUTY OT NEKTPHUECKOTO yaapa

TTaaren cmvrmarerrn = on -
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83. JIBOiiHas
DIEKTPOIPHEMHHUKA

H30JAIAA

84. YcusieHHas U30JISLUS

85. DnekTpuueckoe paszeneHue

86. [Ipocroe pazaenenue
87. BammrHOE pa3neneHue
88. Cucrema  CBEPXHH3KOIO

0€e30MacHoro HarpsKEHUs
(BCHH, 3CHH, ®CHH)

89. BesomacHblii pasaensromuii
TpaHchopmaTrop
90. Orpaskenue

91. O6omnouka

92. DkpaH
93. 3amuTHBII dKpaH

94. 3amuTHOE SKpPaHUPOBAHHE

COBOKYITHOCTh OCHOBHOHM M JOTOJHHUTEIBHOH H3OJIALNH,
NP KOTOPOH  JOCTYyNHbIE  NPUKOCHOBEHHIO  YacTH
3JIEKTPONPHEMHHKA HE TPUOOPETAIOT OMACHOTO HAPSHKEHUS
NpU  MOBPEKACHUM  TOJBKO OCHOBHOM HJIM  TOJIBKO
JIOTIOJTHUTEINILHOM M30isi1u (060pynoBanue kiacca II)

W3omsitmst  omacHbIX — TOKOBEAYIIMX —dacTedl, KoTopas
o0ecreunBaeT CTENEHb 3allUThl OT AJIEKTPHYECKOTo yaapa
9KBUBAJICHTHYIO JIBOHHON N30SI

3amuTHas Mepa, IpH KOTOPOH OMacHasi TOKOBEAYIIAs 4acTh
OTZHEINSeTCS OT BCEX APYrHX Iereil M dYacrei, OT 3eMJH, U
3aIHIIAETCS OT BO3SMOXKHOCTH IPSMOTO MPUKOCHOBEHUS

Pasmenenne Mexay LemsMH WM LENbIO W 3eMileit
MOCPEZCTBOM OCHOBHOM M30JISLINH

OtneneHue OAHOW DIEKTPUYECKOHM Lemu OT JAPYrux
TIOCPEACTBOM JBOWHOI M30JIAIMU, UM - OCHOBHON HM30JISAIUU
1 3aI[UTHOI'0 SKPAHUPOBAHMUS, W - YCHICHHON H30JIS LUK

COBOKYITHOCTh TEXHHYECKHX MEp 3aIlUThl OT NpPSAMOr0 U
KOCBEHHOIO IIPUKOCHOBEHHM, KOTOPBIE XapaKTEePU3YHOTCS
TIPUMEHEHUEM CeTell ¢ HampshKeHHeM, He mpeBblmaonmm 50
B mnepemennoro Toxka mim 120 B mocrosHHOro TOKa,

[HTaeMbIX OT HCTOYHHKOB IHTAaHUs, OOCCHECUMBAIOIINX
CTeleHb 6e30I1acHOCTH, PaBHOLICHHYO CTeIICHH,
obecreunBaeMoit 6e30macHbIM Pa3IeNsIonMM

TpaHCc(OPMATOPOM, U YCTPOHCTBOM DIEKTPUYECKUX LeNeH,
00eCreunBalONIMX HEOOXOIUMYIO CTEeNeHb 0e30MacHOCTH
(obopynoBanue kinacca I1I)

TpancdopmaTop, nmpeHa3HAYSHHBIH I OTAEICHUS CETH,
MUTAIOIIEeH dIEeKTPOIPUEMHHK, OT HEPBHYHON dIEKTPHIECKOH
CeTH, a TaKKe OT CeTH 3a3eMJICHHUS MM 3aHyJIEHHs, C IENbI0
obecreueHust EKTPOOE30IaCHOCTH

YacTs, obecrieunBarommas 3alUTy OT IPSMOTO KOHTAaKTa CO
CTOPOHBI 00CITY>KUBAHUS

YacTs, OKpyKaromas HapyXKHbIE YacTH O0OOpPYAOBAaHHS C
LE/bI0 HIPEJOTBPALICHHs JOCTYNA K OHACHBIM TOKOBEIYIMM
JacTsM CO BCEX CTOPOH

IpoBoasmas 4acTb, KOTOpas OKpYXaeT WIH OTHEIsIeT
SIEKTPUYECKUE IIETTH 1/ MUITH IPOBOTHUKH

DOKpaH, HCHOIB3YeMbIH [UIS OTHENEHHS DICKTPUYECKOM
LENHN W/ IPOBOTHAKOB OT OTACHBIX TOKOBEIYIIHNX YacTel

Ortnenenue MEKTPUYECKUX Leeil W/WIN IPOBOJHHKOB OT

OIACHBIX TOKOBEAYIIMX 4YacTell 3alUTHBIM  JKPAHOM,
COCJMHCHHBIM C CHCTEMOU YpaBHUBAHUS IIOTCHIHAIOB, U
IpefHa3sHAuYeHHOe 111 OOecmedyeHMsl  3allUTHl  OT
JIEKTPUYECKOro yuapa
Tabnuya 1.2.
I(Jzaccuqbukauwz INeKmMpOoyCcmaHo60K no mepam 3Jzei<mp06e3onacn0cmu
Homunansnoe
P M Knaccugpurayus
Hanpsicenue eorcum Hetimpanu i
INeKMpOyCmaHoO60K
2NEeKMPOYCMaHoO6KU , KB
Jlo1xB 3aszemiIeHHas HEHTpalb OnexrpoyctaHoBka 1o 1 kB ¢
3a3eMJICHHON HEHTpanbio
HW3onupoBaHHas HelTpalb OnexrpoyctaHoBka 1o 1 kB ¢
H30JIMPOBAHHOI HEHTPaIIbIO
Beiue 1 kB OddexTuBHO 3a3eMIeHHASL OnexrpoycTaHoBka Bbiie 1 kB
HEUTpaib B ceTsix c s¢dexTuBHO
3a3eMJICHHOU HEHTpaibio
W3onupoBannas HeHTpaib DnexTpoycTaHoBka Bbimie 1 kB
C M30JIMPOBAHHON HEUTPAIIbIO

Tabnuya 1.3.
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Knaccuguxayus nomewenuii u meppumopuii no OnacHocmu
91eKMPONOPANCEHUS

Ymosuﬂ, 0030(,1}0114146 onacHocmo
OTCyTCTBYIOT yCioBHUs, CO3MAKOIIUE IIOBBINICHHYH WA

Ilomewenue, meppumopusn
1. IToMenienue 6e3 MOBBILLIEHHON

OIAaCHOCTH 0c00y10 OIacHOCTh (cM. L. 2 1 3)
2. Ilomemenue ¢ mnoBbimieHHOM [ Hamnume B HeM OAHOrO W3  CIEAYIOLIMX  YCIIOBUIA,
OIAaCHOCTHIO CO3/IAIOIIMX MOBBIIIEHHYIO OMACHOCTb:

a) CBIPOCTH WJIU TOKOIpOBosMeH neun (cM. Tadm. 1.1., m.
7,10);

6) TOKOIPOBOJSAIIUX IHOJIOB (METALIMYECKHUX, 3EMJIIHBIX,
JKeJIe300€TOHHBIX, KHPITUYHBIX H T.I1.);

B) BBICOKOH Temmiepatypsl (cM. Tabm. 1.1., 11. 9);

I) BO3MOXHOCTH  OJHOBPEMEHHOTO  IIPHKOCHOBEHHS
YeJI0BeKa K UMEIOIUM COSJUHEHHUE C 3eMIIeH MEeTaIHYECKUM
HITH XKeNe300eTOHHBIM KOHCTPYKITUSIM 3MaHHH,
TEXHOIOTMYECKHM  almapaTaM, MeXaHH3MaM, C  OJHOM
CTOpPOHBI, n K METaJUTHIECKHM KOpIycam
2JIEKTPOOOOPYIOBaHMS - C IPYTOit

Hannumne oaHoro u3 clemyloOIMX YCIOBHH, CO3MAIONMIMX
0CO0YIO OIIACHOCTB:

a) oco0oii ceipocT (cM. Tabu. 1.1., 1. 8);

0) XMMHYECKH AKTUBHOW MJIM OPraHMYECKOH cpensl (CM.
Tabm 1.1.,m. 11);

B) OZIHOBPEMEHHO JIBYX WJIM 0OJiee YCIOBUH NOBBIIICHHON
OMacHOCTH (CM. 1. 2)

ITo OmacHOCTH HMOPAXEHHUS JIFOICH JIEKTPUISCKUM TOKOM
9Ta TEpPUTOPUs NPHUPABHUBACTCA K 0CO0O OMAacHOMY
MOMEIIIEHUIO

3. Oco60 onacHoe oMerIeHHe

4. Tepputopust  pa3MeLIeHHUS
Hapy KHBIX 2JIEKTPOYCTaHOBOK

Tabnuya 1.4.

Buow anexmponpoeodox

Buo
9NEKMPONPOBOOKU
OTKpbITast
3JIEKTPOIPOBOAKA

Cnocobbl npokiadKku npoeooos u
xabeneu

HenocpeACTBEHHO IO IOBEPXHOCTH
CTeH, TOTOJNKOB, Ha CTPyHaX, MOJOCAX,
Tpocax, POJIHKaXx, H30JI4TOpax, B TpyOax,
Kopobax,  ruOKux METAIUTMYECKHUX
pyKaBax, Ha JIOTKaX, B JJIEKTPUUECKUX
IUTMHTYCAaX M HAJIMYHHKAX, CBOOOIHOI
TO/IBECKOM M T.II.

OTKpBITast 3IeKTPONPOBOAKA MOXKET
OBITH CTALIOHAPHOMW, IEPEIBIDKHOH U
TIePEHOCHOM

B TpyOax, rHOKMX METaUIMYECKHX

BHYTPH|pyKaBaX, KOpo0ax, 3aMKHYTBIX KaHalax
9JIEMEHTOB |1 IyCTOTax CTPOUTENBHBIX

Onpedenenue

DIeKTponpoBoKa,
MPOJIOKEHHAs II0 ITIOBEPXHOCTH
cTeH, Ho ¢epMaM U JIPYTHM
CTPOHTENBHBIM dIIeMeHTaM
3/1aHUI U COOPYIKEHUIA, IO OIIopaM
HT.OL

CkpblTas
3JIEKTPOIPOBOAKA

ONeKTPOnpoOBOIKa,
TIPOJIOJKEHHAS
KOHCTPYKTHBHBIX

Hapyxnas
3IIEKTPOIPOBOIKA

3JJaHUH U COOPY)KEHUH (B CTEHaXx,
noJyax, ¢dyHnameHTax,
MEPeKpHITHAX), a TakKe 0
MEePeKPHITHSIM B IOATOTOBKE II0JIA,
HEMOCPEJCTBEHHO IO CHEMHBIM
OJIOM U T.II.

DNeKTpOnpoBoKa,
NPOJIOKEHHAsT 10  Hapy)XHBIM
CTeHaM 3JaHuil M COOpYXKEHHH,
[OJl HaBeCcaMd U T.I., @ TaKKe
MeXTy 31aHHSMH Ha omopax (He
GoJiee deThIpeX HMPOJIETOB JUIMHOU
J10 25 M K)K/Ibli1 ) BHE JOPOT M T.I1.

KOHCTPYKIHIf, B 3aITyKaTypHBAaeMBIX
6opo3aax, Moj WITYKAaTypKOil, a TakKe
3aMOHOJIMYMBAHHEM B CTPOUTEIbHbIE
KOHCTPYKIMH IIPH UX U3TOTOBICHUH

Hapy)xHasi 27eKTPOIIPOBOIKA MOXKET
OBITh OTKPBITOM U CKPBITON
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1.2. CucreMbl 3a3eMJIeHHS 3JIEKTPOYCTAHOBOK

CucreMbl  JJIeKTpOocHaOKEHHUS — KIacCUPHIUPYIOTCS  MexayHapoaHOM
JJIeKTpoTeXHUYeckol komuccuerd (MOK) B 3aBUCHMMOCTH OT crocoba
3a3eMJICHHSI PACIPENENUTEIbHON CeTH WM TNPHUMEHEHHBIX Mep 3allUThl OT
MIOPAXKEHUS IEKTPUIECKUM TOKOM. PacnpenenurensHbie cetu
TIOAPA3AEIAIOTCS Ha CETH C 3a3eMJICHHOI HEHTPAIbIO M CETH C H30IMPOBAHHOU
Heitrpanbto. Cranpapr MOK-364 noapasnenser pacnpefeluTeIbHbIe CETH B
3aBHCHMOCTH OT KOH(UTYpallid TOKOBEAYIIUX IPOBOJHHUKOB, BKIFOYAs
HyJIeBOW pabouuii (HEHTpaJIbHBIN) MPOBOAHMK, U THUIIOB CHUCTEM 3a3CMJICHHS.
Ipu 3TOM HcToNB3yroTCS criexytomue obo3HadeHus. [lepsas Oyksa, I wmm T,
XapaKTepu3yeT CBA3b C 3eMiell TOKOBEAYIIHNX IIPOBOIHHUKOB (3a3eMJIEHHE CETH)

Bropas OykBa, T mmm N, xapakTepu3yeT CBs3b C 3eMJICH OTKPBITBIX
npoBomsmmx uacted (OIMY) u croponHux mnpoBoasmux yacred (CITH)
(3azemnenue obopynoBanust u CITH).

Ilepsas 6ykea (I unu T). TlepBas OykBa | o3Hayaer, 4To BCe TOKOBEAYIIUE
YacTH M30JIMPOBAHBI OT 3€MJIM HJIM YTO OJHA TOYKA CETH CBs3aHa C 3eMiied
Yepe3 CONPOTHUBICHHE, WM - 4Yepe3 pPaspsiHUK, WIM - BO3AYIIHBII
npomexyTok. Cetn ¢ nzonmupoBaHHo# HelTpanbio (I) MoryT ObiTh: (1) Bechma
MaJIbIMH CETSIMM, TAKUMH KaK CeTH Oe30MacHOr0 CBEPXHHU3KOIO HANpPsHKEHUS
(BCHH wm SELV) ¢ 3JeKTpHYeCKAM OTAEIECHHEM C IMOMOIIBI0 0e30IacHBIX
pasgensitomux TpaHchopMaTopoB, WK (2) CpeAHUMHU IO pa3Mepy - TAaKUMH,
KOTOpPBI€ HCIOJB3YIOTCS Ul MHUTAaHHS OTHETBbHBIX IIE€XOB MPOMBIIUICHHBIX
MIPEeANPUATUH.

HUcnons3oBanue cuctemsl [T orpanndmBaetcs crienualbHBIM TPUMEHEHHEM
B T€X NIPOM3BOACTBAX, I/I€ IIEPEPHIB IINEKTPOCHAOKEHHUS MOXKET OBITH OIaceH.

IepBas OyxBa T yka3slBaeT Ha NPSMYIO CBS3b, IO MEHBIICH Mepe OJHOU
TOYKH CeTH, ¢ 3emiied (terra).Hanpumep, nmuraemas OT BTOPUYHOW OOMOTKH
TpaHcopmaropa, COSTUHEHHOH B 3Be3dy, TpexdasHas pachpeaenuTelbHas
CeTh C HEUTpPaJbHBIM MPOBOJHUKOM, HanpsbkeHnueM 127/220 B wim 220/380 B
C HEUTpaJIbio, COEIMHEHHOM ¢ 3eMiIeli Yepe3 3a3eMJIsIoIIee YCTPOMCTBO.

Bmopas 6yxea (T unu N). Bropas OykBa 03HadaeT THII COSAUHEHHS MEXIY
OITY, 3anmTHBIM 3a3eMIISIONIMM MPOBOJAHUKOM (3a3eMIICHHE 000pPYIOBaHWS)
3JICKTPOYCTAHOBKH U 3emJeii. Bropas OykBa T o3Ha4yaer mpsMoe COeMHEHHE
mexnay OIIY um CIIY u 3emmel (terra), He3aBUCHUMOE OT CHUCTEMHOTO
3a3eMJICHHsI, KOTOpOE MOXKET COIep)KaTb WJIM HE COAEp)KaTbh TOKOBEIYLIHE
gacTu cucteMsl. Bropas O6yksa N o3ragaet npsmoe coenuaerne OITY u CITH ¢
3a3eMJICHHOH TOYkOi (Toukamu) cetu mocpenctBoMm PEN- wmm  PE-
MIPOBOJHUKA.

Tabauya I1.2

Cemesoe (pabouee) u 3awumnoe 3a3emienue
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0O6o03HaueHH
e

CereBoe (pabouee) 3a3eMIIeHHE

3aIuTHOE 3a3eMIICHUE TIPOBOJISIIINX
yacten

IT

HenocpeacTBeHHOE COeUHEHNE C 3eMIIei
OTCyTCTBYeT. JlomycKkaeTcs COelMHEHHE ¢
3emuieit 4yepe3 CONPOTUBICHUE,
BO3YIIHBIH TIPOMEXYTOK, PaspsIHHK |
T.JI.

HeHOCpeZ{CTBCHHOe COCIMHECHHE C
SCMHeﬁ, HE3aBUCUMOC OT CETCBOIro
3a3€MJICHUSA

TT

CoenuHenne ¢ 3eMjeii B OHOW WM
HECKOJIBKMX TOYKaX paclpeieuTeIbHOM
CETH 3a MPEIeNIaMK CETH NOTPEOUTEIIst

Henocpez{cheHHoe COCIUHECHHE C
3eMne171, HE3aBUCUMOC OT CETCBOIro
3a3C€MJICHUSA

TN

CoenuHenne ¢ 3eMjeii B OHHOW WM
HECKOJIBKMX TOYKaX paclpeieuTeIbHOM

CoelMHEHHE C «CETEeBOM 3emiiei» ¢
nomompio PE- unu PEN-npoBognuka

CETH U B OJHOM WM 0OJiee TOYKAX B CETH
noTpeduTeNns

Coenunenne ¢ 3emieii B OJHOW WM
HECKOJIbKMX TOYKaX paclpee/IuTeIbHOM
CETH 3a MPEeeNIaMH CETH NOTPEOUTEIs

TI OTCYTCTBYIOT COSAUHEHHUS C 3eMIICH U

C CE€TCBBIM 3a3€MJICHUEM

TokoBeqyme 4YacTH CETH COEAWHSIOTCS C 3eMJed IS OrpaHHYCHUS
HaIpPsDKEHUS, KOTOPOE MOJKET MOSIBUTHCS Ha HUX B pe3ysbTaTe NMPsIMOro yaapa
MONHHHU (I1.y.M.) WIH BTOPUYHBIX TPOSBICHUA MOJHHUH (MHIYyIHPOBaHHBIE
BOJIHBI NIEPEHANPSDKEHUI ), WK B pe3yJIbTaTe HEMPEAHAMEPEHHOI0 KOHTAKTa C
JUHUSAMH O0Jiee BBICOKOTO HAIPSDKEHUS, WM B pe3ysbTare Mpo0os N30JSIIUU
TOKOBEIYIIUX YacTel pacupeeIuTeIbHON CeTH.

[lpu4nHBl, 1O KOTOPBIM HE  COSNUHSIOT  TOKOBEAYIIHME  YacTH
pacupenenuTeNbHON CeTH ¢ 3eMilel, ciieayrone: Bo H30ekaHue nepepbiBa
MUTAHUS TIOTPEOUTENS TIPU €IMHCTBEHHOM MOBPEXICHHH (TIPOOOI M30ISIIUU
Ha 3€MJII0 TOKOBEAYIIMX YacTel paclpeAeiIuTeNbHOH ceTH); BO H30exaHue
HCKpOOOpa30BaHMsl BO B3PHIBO- U MOYKAPOOITACHBIX 30HAX MPHU €INHCTBEHHOM
MOBPEXICHUN  M30JALMM  TOKOBEOYIIMX uacTeil ceTH. 3asemieHue
2NEKTPOOOOPYIOBAHHS, & TOYHEE - 3a3€MJICHHE OTKPBITHIX MPOBOISIIIX YaCTeH
(OITY), sBnsieTcss OJHOM M3 MHOTOYHMCICHHBIX MEp, KOTOpbIE MOTYT OBITh
WCTIOJIb30BAHBl JUIS  3allUTBl  OT TOPaXEHUs OJJICKTPHYSCKUM  TOKOM.
3azemnenune OITY mpearonaraeT co3iaHue SKBUIIOTCHIUAIBLHOW CPEJbl, YTO
CHIDKAET BEPOSTHOCTH MOSIBIICHHS HANPSDKEHUsI Ha Telie delioBeka. B cucreme
TN 3azemnenue OITY obecrneunBaeT co3gaHue I/ TOKA 3aMbIKaHUS LENHU C
HU3KUM COINPOTHBJICHUEM. DJTO obierdaer paboTy YCTPOWCTB 3aIlUTHI OT
CBEPXTOKA.

Oo6o3nauernss TN, TT wu IT oTHOcATCA TONBKO K KOH(UTypaIun
pacupenenuTenbHbIX ceTe. OTu  0003HAueHHs MMEIOT OrpaHHYeHHOE
OTHOIIIEHHE K Pa3IMYHBIM METOJaM, KOTOPbIe MOTYT OBITh HCIIOJIB30BAHBI LIS
obecrieueHHs 3alIUTHl OT TOPAKEHHS DJIEKTPUYECKUM TOKOM, BKIIOYas
3azemsienne OITY. XoTsa kaxmas cHcTeMa O0ECHEeYMBACTCS IOCPEICTBOM
coequreHnss OITY ¢ 3emmedd, 3(Q(QEKTUBHBIA METOA, HCIOIb3YEMbIil B
YCTAaHOBKE JUIS 3alIUTBl OT IOPAKEHHS DJJICKTPUIECKAM TOKOM, MOMXKET
BKJIIOYATh APYT'He MEpPhI 3aIlUTHI.

Ha puc. 1.1. - 1.5. nmambl cuctembl TpéxdasHeix ceredl. [IpuHATEIE Ha
pUCYHKax 0003HaueHMsI MMEIOT ClIeAyonuid cmbici. [lepBas Oyksa:

T - HemocpenCcTBEHHOE TPUCOESTMHEHHE OJHON TOYKH TOKOBEIYIINX YacTei
MCTOYHMKA MUTAHUA K 3eMIIE,

I - Bce TOKOBemymIyie YacTH H3OJHPOBAHBI OT 3€MJIM, MM OJHA TOYKA
3a3eMiIeHa yepe3 CONPOTHUBIICHHUE.

Bropass OykBa - XapakTep 3a3eMJICHHS OTKPBITBIX MPOBOASAIIMX YacTei
(OITY) aneKTpOoyCTaHOBKH:
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T - menocpencrBenHas cBsa3b OITY ¢ 3emii€ii, HE3aBUCUMO OT XapakTepa
CBSI3U HCTOYHUKA MMUTAHUS C 3eMIIEH,

N - HemocpeacrBeHHast c¢Bs3zb OITY ¢ TOuYKO# 3a3eMJICHHS MCTOYHHKA
MUTaHWs (B CHCTEMaX MEPEMEHHOTO TOKa OOBIYHO 3a3eMIISIETCSl HEHTPAJIBIO).

[Mocnenyromume OyKBBI (€CM TaKOBBIE UMEIOTCSA) - YCTPOMCTBO HYJIEBOTO
pabodero u HyJIEBOTO 3alIUTHOTO MPOBOJHUKA:

S - QyHKUIUS HYJIEBOTO 3al[UTHOTO M HYJIEBOrO pabouero NpOBOJAHHUKA
obecrieunBaeTCst pa3IeIbHBIMH POBOTHUKAMU;

C - (GyHKIMH HYJIEBOTO 3aIlMTHOTO W HYJIEBOI'O pab0O4Yero MpOBOJAHUKOB
o0BeMHEHE! B 01HOM IIpoBogHuKe (PEN-1poBOgHNK).

Cucrema TN

IMuraromue ceru cucreMbl TN HMEIOT HENOCPEACTBEHHO IPUCOECIUHEHHYIO
K 3emie Touky. OTKpBITbIE TPOBOASIINE YaCTH  NIEKTPOYCTAHOBKU
NIPUCOEAUHAIOTCA K O3TOM TOYKE IOCPEACTBOM HYJIEBBIX  3aIUTHBIX
HPOBOHUKOB.

B 3aBucuMocCTH OT ycTpoOiicTBa HyJIEBOTO pab0dero M HyJIEBOTO 3aIUTHOTO
MIPOBOJHUKOB Pa3INYalOT CAEAYIOLIUE TPU TUIa cucteMbl TN:

cucteMa TN-S - HynmeBo# paboumii M HyJICBOH 3alIUTHEINA ITPOBOJHUKI
paboTaroT pa3/iebHO 0 BCEH CHCTEME;

cucteMa TN-C-S - ¢yHKUME HyneBoro pabodero M HyJICBOTO 3aIIUTHOTO
MPOBOJHUKOB OOBETUHEHB] B OIHOM ITPOBOJHUKE B YACTH CETH;

cucteMa TN-C - (yHKOIHE HylneBOro pabo9ero W HYJIEBOTO 3aIIUTHOTO
MPOBOJHUKOB OOBETNHEHB] B OIHOM ITPOBOJHUKE MO BCEH CETH.

Cucrema TT

[Turaromas cets cuctemsl TT UMeeT TOUKY, HETIOCPEICTBEHHO CBS3aHHYIO C
3eMi€Ei, a OTKPHIThIE MPOBOSIINE YACTH 3JIEKTPOYCTAHOBKH NMPHCOEAUHEHBI K
3a3eMIIMTENIO, OJIEKTPUYECKH HE3aBUCUMOMY OT 3a3eMJIMTENs HeHTpanu
HUCTOYHMKA ITUTAHUS.

Cucrema IT

[Muraromas cers cucremsl IT He wuMeer HeNocpeaACTBEHHON CBA3M
TOKOBEAYIIUX dYacTe ¢ 3eMiEil, a OTKPBITbIe MPOBOSAIIMNE YacTH
3JIEKTPOYCTaHOBKH 3a3€MJICHBI.
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Puc. 1.1. Cucrema TN-S (nys1eBoii padounii u HyJIeBOii 32l THBIN
NPOBOJHHUKH PaboTalOT pasfejbHO)

1 - 3a3eMuIMTE]Ib HCTOYHUKA MUTAHUSA; 2- OTKPBITHIC NPOBOAALIHE YACTH

O0bsicHeHne 0003HaueHui cornacHo myoukanuun MOK 617-11 (1983)
HyJeBoii pabounii npoBoHUK (N)

COBMEILEHHBIN HYJICBOW pabo4nii 1 3aLUTHBINA IPOBOAHUK

HYJIEBOH 3a1uTHBIN 1poBofHUK (PE)

(PEN)
2 TN-C TN-G —
L't
Lg o
1.z o B 53 = =t TR e
PENg—<- 1 PE
ra T N
N\
i

Tl

Puc. 1.2. Cucrema TN-C-S (B yacTu ceTH HYJIeBOii padounii u HyJIeBOii
3aLUTHBII IPOBOJHUKH 00beAMHEHBI)

1 - 3a3emuIUTEl b HICTOYHHMKA TUTaHUA, 2- OTKPBITBIE IIPOBOASALIAC YaCTH
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Puc. 1.3. Cucrema TN-C (ny./1eBoii padounii U HyJ1eBOM 321U THBIH
MPOBOJHUKH 00beTHHEHbI 10 Beeii ceTn)

1 - 3a3eMiIHTENh HCTOYHUKA IIATaHUA, 2- OTKPBITBIC IIPOBOJAIINEC YaCTH

g

Puc. 1.4. Cucrema TT

1 - 3a3eMyIMTeNb HCTOYHHKA UTAHHSA; 2 - OTKPHIThIE IPOBOAAIINE YaCTH; 3 - 3a3eMIIUTENh
KOPILyCOB 000pYI0BaHHs
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Puc. 1.5. Cucrema IT

1 - compoTuBIeHNE; 2 - 3a3eMIIHTENb HCTOYHUKA THTAHUS; 3 - OTKPBITHIC MPOBOIAIINE YacTH; 4 -
3a3eMJIUTENb KOPILyCOB 000pY10BaHUS

1.3. O0mme TPEOOBAHUS IJIEKTPOOE30NACHOCTH 3JIEKTPOYCTAHOBOK

Ocnognoe npasuio yCmpoucmea 3J1eKmpoycmano8oK

1.1. Bce 52IeKTPOYCTAaHOBKH TIEPEMEHHOTO M  IIOCTOSHHOTO — TOKa
HampspkeHneM 10 1 kB u Bblle JOJMKHBI yHOBIETBOPSATH TPeOOBAaHHUAM
OCHOBHO20 NPABULA YCIMPOUCMEA INEKMPOYCMAHOBOK:

OnacHble TOKOBEAYLIME YAacTH JJIEKTPOYCTAaHOBKM HE JIOJDKHBI OBITH
JOCTYIHBI JUIS HETPEeJHaMEPEHHOTO TPSMOTO IPUKOCHOBEHHS K HUM, a
JOCTYIHbIE NPHUKOCHOBEHUIO OTKPBHITHIE INPOBOJSIIME YaCTH, CTOPOHHUE
MPOBOJSIINE YaCTH, 3AIUTHBIC MPOBOJHUKH W 3a3eMILTIOIINE TMPOBOIHUKH
(PE-npoBOJHHKH), @ TAaKXKE OTKPHITHIC TOKOBEIYIIUE YACTH LICNeH 0OpaTHOTrO
ToKa, BKIo4ass PEN-mpoBoHWKH, HE JOKHBI OBITH OMACHBI MPH MPIMOM
IIPUKOCHOBEHUH K HUM KaK NPU HOPMAJbHOM pEXHME PabOThl, TaK U IpH
MOBPEKACHUH H30JISIIIH OMACHBIX TOKOBEIYIIHX YacTeH.

Hanpspkenue mara Ha TEpPUTOPUU DIIEKTPOYCTAHOBKH U B IpefeNnax 30HbI
pacTeKaHusl TOKa C 3a3eMJIMTENISI B 3€MIII0 HE JIOJDKHO OBITh OMAcHO Kak MpU
HOPMAJIBHOM peXuMe palboThl, TaK M NPH MOBPEXKACHUU H30JIALMU ONACHBIX
TOKOBEIYIINX YaCTEH.

Kpome Toro, omacHele TOKOBEAYLIME YacTH  IJIEKTPOYCTAHOBKU
HampspkeHHeM 10 | KB He [OKHBI OBITh OMACHBI TPH  CAVYAUHOM
HeTpeJHaMEPEeHHOM IPSMOM NPUKOCHOBEHUH K HUM IPH HOPMAJIEHOM PEXUMe
PaboTHL

Tokn TOKOBEAYIMIMX U MPOBOASAIIMX 4YacTel SJIEKTPOYCTAaHOBKU U -
CTOPOHHHX TPOBOJSIIHX YACTEH, [, a TakKe COCPENOTOUCHHBIN TOK YTEUKHU C

OIMACHBIX TOKOBEIYIIMX YaCTEeH AJIEKTPOYCTAHOBKH B 3eMJIIO [ A» HE JIOJDKHBI
TIPEBBIIATh MPEAETbHO JOMYCTUMBIX 3HAUEHUI [Ii] u [/ A]’ COOTBETCTBEHHO, C

yuemom onumenvHocmu Hazpesa dTUX yacTen P BCEX BO3MOXKHBIX PEKHUMax
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paboTHl JEKTPOYCTAHOBKH, BKJIIOYAS MOBPEXKICHUE H30JSLMU TOKOBEAYIINX
JacTeil.

Jnst  obGecrieyeHus: cOpPMYIMPOBAHHOTO TpeOOBaHUS JIOJKHBI  OBITh
MPUMEHEHBI 3allUTa OT CBEPXTOKA B TOKOBEHYIIMX W MPOBOMISIINX YACTSIX H
3alIMTa OT HPEBBIIIEHUS COCPEIOTOYCHHBIM TOKOM YTEUKH IPEIeIbHO
JOMYCTHMOTO 3HAYEHHs [[A] C yIETOM JUIUTENBHOCTH TIPOTEKAHNUS ITHX TOKOB

OpH  BCEX BO3MOXHBIX pEXHMax pabOThl 3NIEKTPOYCTAHOBKH, BKIIOYAs
MOBPEKACHIE U30JIIIUU TOKOBEIYIINX YaCTEH.

B kadecTBe 3alUTBl OT CBEPXTOKA JOKHO OBITh HCIIOIB30BaHO
AaBTOMAaTHUYECKOE OTKIIOYEHHE, B TOM 4YHCIE C NPUMEHEHHEM YCTPOWCTB
3aIIUTHI, pearupyroIux Ha auddepeHnanbHbId TOK.

B ka4ecTBe 3aIIMTHI OT MPEBBINIEHAS COCPENOTOUEHHBIM TOKOM YTEUKH [

NPEACIBHO  JIOMYCTUMOTO  3HAYeHHUs [[A] HOMKHBL OBIT  MPUMEHEHBI

yCTpOHCTBA 3aIUTEL, pearupyomue Ha JU(QPEepeHIUATBHEIE TOK ¢
HOMHHAIIbHBIM ~ OTKJIIOYAIOUMM  JUD(EPEHUMANBHBIM — TOKOM [, HE

npesbimatommm 300 MA.

JIis 3aIIUTBl OT MOPAXKEHUS HIIEKTPUUECKUM TOKOM B 3JIEKTPOYCTaHOBKaxX
HarpspkeHneM 110 1 KB 1 BbIlie TOMKHBI OBITH IPUMEHEHBI OCHOBHAS 3alllUTa
OT HENpPEeJHAMEPEHHOr0 IMPSMOro NMPUKOCHOBEHUS! K OMACHBIM TOKOBEIYILIHM
YacTAM W 3allWTa IPU TMPSIMOM INPHUKOCHOBEHHWH K OTKPBITHIM IMPOBOJISIINM
YacTsIM, CTOPOHHMM IPOBOJSIIMM 4YacTsM, 3allUTHBIM HPOBOAHUKAM U
3a3eMisiomuM - rpoBogHuKaM (PE-mpoBomHHMKaM), a Takke K OTKPBITHIM
TOKOBEIYIIMM YacTsM Lieneil oOpaTHoro Toka, Bkitovyas PEN-npoBoaHuku, B
HOPMAJIEHOM peXuMe paboThl, a TaKXKe P MOBPEKICHUH U30JISIUN OMACHBIX
TOKOBEIYLIUX YaCTeH 3JIEKTPOYCTaHOBKH.

B anexrpoycranoBkax g0 1 kB ams 3amuTsl OT HOpaskeHUs NEKTPUIECKUM
TOKOM JOJDKHA OBITh MPUMEHEHA MOMOJIHUTENbHAs 3allUTa MPH CAYYAuHOM
HETpeHaMEPEHHOM IPSMOM NPUKOCHOBEHHMHM K OIACHBIM TOKOBEIYIIUM
YacTsIM [IPU HOPMAJIBLHOM PeXHUMe paboThI.

B kadecTBe OCHOBHOM 3allUTBl OT HENPEAHAMEPEHHOIO IPSIMOro
IIPUKOCHOBEHMS K OTACHBIM TOKOBEAYIUM YacTsAM B 3JIEKTPOYCTaHOBKax 10 |
KB ¥ BbIIIE MOTYT OBITh IPUMEHEHBI:

- H30JSLMSA, COOTBETCTBYIOINAs MHHUMAJIBHOMY  HCIBITATEIbHOMY
HaMPSHKSHUIO, U YCUJIEHHAs 301U

- OrpaXKACHUS U 000JIOUKHY;

- 6apwepsl;

- pa3MeIleHHe BHE 30HbI JOCSATaeMOCTH.

B oamexrpoycraHoBkax m0 1 kB B KkadecTBe OCHOBHOW 3alllUTBI OT
HENPEeJHAMEPEHHOTO MPSMOI0 IPUKOCHOBEHHS K ONACHBIM TOKOBEIYLIMM
Y4acTsM MOTYT OBbITh IIPUMEHEHBI :

- nBoliHas uzonsinus (o6opynoBanue kiacca II);

- cuctemsl. BCHH, 3CHH, ®CHH (o6opynosanne kmacca III).

B xauecTBe [ONOJHUTENBHOM 3aIIUTBHI OT MOPAKEHUS DIEKTPUUECKUM
TOKOM IIpH CAyYatiHOM HENPEJHAMEPEHHOM MPSMOM IPUKOCHOBEHHH K
ONACHBIM TOKOBEAYIIMM 4YacTsM IpU HOPMAJIbHOM peXHME pPaboThl B
JJEKTPOYCTaHOBKaX 10 1 KB J0MKHBI OBITH MPUMEHEHBI YCTPOICTBA 3alIHTHI,
pearupyiomue Ha AupdepeHuInanbHbli TOK, ¢ HOMUHAJIBHBIM OTKIIIOYAIOIIUM
muQdepeHImanbHbEIM TOKOM [ ., He npebimaommm 30 MA.
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B xauecTBe 3alUTHI IPH MOBPEXKICHUN H30JSLUU B 3JIEKTPOYCTAHOBKAX JI0
1 kB u BBIIIEe MOTYT OBITH NCTIOIH30BAHBI:

- YpaBHUBaHHUE MOTEHIINAJIOB, B TOM YHCJIE€ MECTHOE;

- 3a3eMJICHHE, B TOM YHUCJIE IOBTOPHOE;

- aBTOMAaTHU4YEeCKOE OTKIIIOYEHHE, B TOM 4YHCIE C MPHUMEHEHHEM YCTpPOICTB
3alUTBl  OT CBEPXTOKOB M  YCTPOMCTB 3alllUThl, pEArupyloIlUX Ha
JudbepeHIanbHbIIN TOK c HOMMHAJIbHBIM OTKITIOYAIOIIM
muQdepeHImanbHBIM TOKOM [, , He npesbimaomum 30 MA;

- JIICKTPHUYECKOE pa3zesieHue Lemei;

- IPOBOJISIIINE JKPAHBL,

- IpoBOJIAIIIHE 000JIOUKHY;

- IOTIOJTHUTENbHAS N30SI

- YCUJICHHAS U30JISILHUS.

Kpome TOTO, Ui 3amUTBI MPH TMOBPSKACHUH H30JIMA MOTYT OBITh
MPUMEHEHBI:

B 3JIEKTpOyCTaHOBKax Bblme 1 kB:

- BBIDAaBHUBAHUE TOTEHINAJIOB;

B JIEKTPOYCTaHOBKax 10 1 kB:

- UCTIOJIB30BAaHUE MPOBOJAALIMX YacTeil (B TOM YHCIe, IKPaHOB, 000JI0YEK) B
kauectBe PEN-11poBOIHUKOB;

- 3anynenwue (cucrembl TN, B Tom uncie TN-C, TN-C-S, TN-S);

- ABoitHas n3osms (o0opynoBanue kinacca I1);

- cucrembl BCHH, 3CHH, ®CHH (o60opynoBanue kiacca III);

- N30JIMPYIOIINE TIOMEIEHH, 30HbI U TUIOIIAIKH.

B kadecTBe NONONHUTEIBHONW 3alUTHl HPU IOBPEXKACHUHM H30JALUH B
JJIEKTPOYyCTaHOBKaX J0 1 KB Moxer OBITh NpPUMEHEHa [OMOJHUTEIbHAS
CHCTeMa ypaBHUBAHU OTCHIIUAJIOB.

3awuma om nenpednamepennoco npamoeo NPUKOCHOBEHUSL K MOKOBEOYUWUM
yacmam (OCHOBHAA 3awuma om HNPAMO20 NPUKOCHOBEHUA) U 3auWuma npu
NPAMOM NPUKOCHOBEHUU K OMKPLIMbIM NPOGOOSUUM HACHAM, CHOPOHHUM
npoGoOSYUM  HACMAM,  3AWUMHBIM  NPOGOOHUKAM U 3A3EMAAIOUUM
nposoonuxam (PE-nposodnuxam),

a makoice OMKPbIMbIM MOKOGEOYWUM HACAM Yeneli o0pamHo2o moxd,
sxniouas PEN-npoeoonuxu, ¢ HOpMAaibHOM pedicume pabomvl, a makdice npu
HOBPEHCOCHUU UZONAYUU MOKOBEOYWUX Hacmell INeKMPOyCmanosku (3awuma
«NpU  NOGPENCOCHUUY UMY «3AUUMda NpPU KOCEEHHOM HNPUKOCHOGEHUUY) He
mpedylomes, eciu 21eKmMpoooOpyO00saHue HAXOOUMCS 6 30He Oeliceus
cucmembvl YpAGHUBAHUS NOMEHYUANO08 U HOMUHANbHOE HANpaXCeHue He
npegviuiaen:

- 25 B nepemennozo moxa unu 60 B evinpsamieHH020 moka npu yciouu,
umo 0060py0osaHue IKCHAYAMUPYEMC 6 NOMewjeHusx 0e3 NnoGvlueHHOU
onacHocmu,

- 6 B nepemennoco moka unu 15 B euinpsamieHH020 MOKA 60 6cCex
OCMANILHBIX CYUASX.

3azemnenue IJIEKMPOyCmano60K

1.2. 3asemnenue wunu 3a”yineHue OIIY 21eKTpOyCTaHOBOK —cClemyeT
BBITIOJTHSATH:

1) mpu HOMUHANEHOM HamnpspKeHHH BhIme 50 B mepeMeHHOTro TOKa M BBIIIE
120 B mocTOsSHHOTO TOKa - BO BCEX 3JICKTPOYCTAHOBKAX;
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2) mpu HOMHHAJbHBIX HampspkeHUsix Bwimie 25 B, HO Hmxke 50 B
repeMeHHoro Toka u Boite 60 B, Ho Huxe 120 B moctostHHOro TOKA - TOJIBKO B
MIOMEIIEHUAX C MOBBIIIEHHOH OMACHOCTHIO, 0CO0O OMACHBIX M B HAPY)KHBIX
yCTaHOBKaX.

Bo B3pbIBOONAcHBIX 30HaX JI000r0 Kjacca TOAJEkKAT —3aHyJICHUIO
(3a3eMJICHUIO ) TAKXKE:

a) DJIEKTPOYCTAHOBKH IIPU BCEX HANPSDKEHHUSX MEPEMEHHOI0 U MOCTOSHHOTO
TOKa;

0) a1eKTpooOOpyIOBaHKE, YCTAHOBICHHOE HA 3aHYJICHHBIX (323€MIICHHBIX )
METAJUTHYECKIX KOHCTPYKIUSIX.

D10 TpeOOBaHHE HE OTHOCUTCS K AJIEKTPOOOOPYIOBAHHIO, YCTAHOBJICHHOMY
BHYTpH 3aHYJICHHBIX (3a3€MIICHHBIX ) KOPITyCOB IIKa(OB U MYJIHTOB.

3azemnenue 3Jlel(ml)0060])v008aﬂll}l, ycmanosnennoz2o na onopax BJl

1.3.1. 3a3emiieHre WM 3aHYJICHUE 3JIEKTPOOOOPYIOBAHHS, yCTAHOBICHHOTO
Ha omopax BJI (cunmoBble W M3MEpUTENBHBIE  TPaHCHOPMATOPHI,
pa3beIMHUTENN, TPENOXPAHUTENH, KOHJCHCATOPBl M JPYTHe aIaparsl),
JIOJDKHO OBITh BBITMIOJIHEHO C COOJIIOJICHHMEM TpeOOBaHUil, NMPHUBEIEHHBIX B
HACTOSIIEH IaBe.

ConpoTHBIICHHE 3a3eMIISIOIIETO ycTpoiicTBa omnopsl BJI, Ha KoTOpOit
YCTaHOBIJICHO EKTPOOOOPYAOBAHHE, TOIDKHO COOTBETCTBOBATH TPEOOBAHUSAM::

1)4.4.,4.6. - 4.8. - B anekTpoycraHoBKax Beie 1 kB cetu ¢ n3onupoBanHou
HEUTpablo;

2) 5.17. - 5.19. - B anekrpoycraHoBkax a0 1 kB ¢ 3a3eMi€HHOI HEHTpabIO
(cuctema TN);

3) 6.2., 6.3. - B anekTpoycTaHoBKax a0 1 kB ¢ u3011poBaHHON HEHUTpPaJIbIO
(cuctema IT);

4)3.5.-3.7.-B cersix 110 kB u BbIlIIC.

B tpéxdasupix cersx mo 1 kB ¢ 3a3emnéHHOI HeHTpanbio U B 0qHO(A3HEIX
CeTsIX C 3a3eMJIEHHBIM BBIBOJIOM MCTOYHHKA OfHO(a3HOro Toka (cucrema TN)
yCTaHOBJIEHHOE Ha omnope BJI amexTpoobopynoBaHue TOIDKHO OBITH 3aHYIIEHO
(cm. 5.18. - 5.20.).

3azemnenue onop BJI

1.3.2. Ha BJI 10JIzKHBI ObITH 323€MJIEHbI:

1) omopbl, WMEUIHE TPO303AIMUTHBIA TPOC WIM Jpyrde YCTPOUCTBA
TPO303alLHUTHI;

2) xene300eTOHHBIE U MeTayudeckue ornopsl BJI 3 - 35 xB;

3) merammnueckue u xenezoderonHsie onopsl BJI 110 - 500 kB 6e3 Tpocos
U APYTHX YCTPOWCTB IPO303AIIUTEL.

ConpoTHBIICHHE 3a3eMJISIFOIIMX YCTPOMCTB OIOp, YKa3aHHbIX B 1.3.2., . 1,
JIOJDKHEI OBITH HE OoJiee MpUBeIeHHBIX B Tab. 1.3.1.

ConpoTHBIICHHS 3a3eMJISIFOIIMX YCTPOMCTB OIOp, YKa3aHHbIX B 1.3.2., . 2,
IOJKHBI OBITE: 1t BJI 3 - 20 kB B HaceaeHHOI MECTHOCTH, a TaK)Ke ISl BCEX
BJI 35 kB - He Oonee mpuBenenHbix B Tabm. 1.3.1.; mis BJI 3 - 20 kB B
HEHACEJICHHON MECTHOCTH B 3eMJIe C YJeNbHbIM conpoTuBieHreM p 10 100 Om
- M - He Ooutee 30 Om, a B 3emite ¢ p Bhiie 100 Om - M - He 6onee 0,3 p Om.

ConpoTHUBICHHS 3a3eMIISIIOIINX YCTPOMCTB OIOp, YKa3aHHBIX B 1.3.2., m. 3,
OTpeaeNsIIoTCs IpU MpoekTupoBanue BJL

Tabauya 1.3.1.
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Haubonvuwee conpomusnenue sazemnaowux ycmpotcmes onop BJI

YieabHoe IKBUBaJIEHTHOE conpoTuBienue | HauGoubliee COpOTHBICHUE 3a3eMIISIOIIETO
3emJn p, OmM - M ycTpoiicTa, OM
Jlo 100 10
Bouee 100 1o 500 15
Bonee 500 xo 1000 20
Bounee 1000 g0 5000 30
Bonee 5000 6 - 10‘3p

Jlia BJL, 3a1uIieHHBIX TPOCaMU, COIIPOTUBIICHUS 3336 MILIIOLIUX YCTPOUCTB,
BBITIOJTHSIEMBIX TI0 YCIIOBHSIM TPO303aIUTHI, JOIKHBI OOECHEe4YMBATBCA IPH
OTCOEAUHEHHOM TpPOCE, & M0 OCTAJbHBIM YCJIOBHUSM - IIPU HEOTCOEAUHEHHOM
Tpoce.

s omop BeICcOTOM Oonee 40 M Ha yuacTkax BJI, 3ammImeHHBIX Tpocamu,
CONPOTHBIIEHUS 3a3EMIISIOIUX YCTPONUCTB HOKHBI OBITH B 2 pa3a MEHbIIE I10
CPaBHEHHIO C IPUBEICHHBIMHU B Ta0m. 1.3.1.

ConpoTHuBlicHHST  3a3eMJISIOIIMX  yCTpoiictB  omop  BJI  momkHBI
00ecreunBaThCA M U3MEPATHCS MPU TOKaX MPOMBIIUICHHOH 9acTOTH B TIEPHO
UX HauOONBIIMX 3HaYeHHH B IneTHee Bpems. JlomyckaeTcs HpPOU3BOAUTH
U3MEpEeHHe B Jpyrue HEPHOAbl C KOPPEKTHPOBKOW pe3yIbTaTOB IIyTEM
BBEJICHHUS CE30HHOTO KOA(PPHUIIMEHTA.

Hcnonv3osanue ecmecmeeHHbIX 3A3eMAAOUUX YCMPOUICHLE

1.4. lns 3a3eMJieHUsl 3JeKTPOYCTAHOBOK B NEPBYIO o4epelb NO0JKHbI
ObITh HCIOJb30BAHbI €CTECTBEHHbBIE 3a3eMiIsiolMe yeTpoiicTBa. Eciau npu
9TOM _ CONPOTHBJIEHHE 3a3eMJSIONIUX YCTPOWCTB WJIM _HaNpsiKeHUe
NPHUKOCHOBEHUS MMEIOT J0NMYCTUMbIe 3HAYEHHS, 2 TAKKe 00ecT eYnBaIOTCs
HOPMHPOBAHHbIE 3HAYEHMS] HANpPSKeHUs1 HA 3a3eMJISIIOLIEM YCTpOJicTBe,
TO HCKYCCTBEHHBbIE 3a3eMJIUTENH [0/LKHBI NPUMEHATHLCS JIMIIL _NpHU
He00X0AMMOCTH _ CHMKEHMS] IJIOTHOCTH _TOKOB, NPOTEKAIIIHUX 10
€CTeCTBEHHBIM 3alMTHBIM nposoauukam (PE- u PEN-mpoBoxxukam) (cm.
8.3.) WM CTeKaroIuX ¢ €CTECTBEHHBIX 3a3emintenu (cMm. 8.5., 8.6.).

Obvedunenue 3a3eMaaromux YCImpoucme

1.5. Jna 3a3emiieHUsl 3JEKTPOYCTAHOBOK pA3IMYHBIX Ha3HAYEHUH U
pa3UYHBIX HANPSDKEHHH, TEPPUTOPHANBHO MPUOIIDKSHHBIX ONHA K JIPYTOH,
PEKOMEHyeTCsl IPUMEHATh OHO O0LIee 3a3eMIISIOIIee YCTPOUCTBO.

Jis 00 bemMHEHNS 3a3eMIISIFOLIUX YCTPOHUCTB Pa3IMIHBIX JJIEKTPOYCTAHOBOK
B OJHO oOmee 3a3emisiiollee YCTPOHCTBO ClieIyeT MCIOIb30BaTh BCE
AMEIOIIMecsT B HAJNMYHH ©CTECTBEHHBIE, B OCOOCHHOCTH TPOTSDKEHHBIE,
3a3eMJISTIOLINE IPOBOAHUKH.

3azemiistoniee YCTpPOMCTBO, UCTIOJIb3yeMOe JUTS 3a3eMJICHUS
9MEKTPOYCTAaHOBOK OJHOTO WM Pa3lMYHBIX Ha3sHAYeHUH U HampspKeHui,
JIOJDKHO YIOBIIETBOPSTH BCEM TPEOOBAHUSAM, MPEIBIBISIEMBIM K 3a3€MIICHHIO
9TUX OJJIEKTPOYCTAHOBOK: 3aIUTHl JIIOJEH W JKUBOTHBIX OT TOPaKeHUS
INEKTPUIECKUM TOKOM MpPH TOBPEKACHUH H30JSALIUM, YCIOBHAM pPEKAMOB
paboTel  ceTel, MOJHHE3ALUThl, 3aAIUTHl  BJIEKTPOOOOPYHOBAaHUS  OT
aTMoc(epHBIX u KOMMYTaI[HOHHBIX NepeHapsHKeHUH, 3aIIHTHI
TEXHOJOTUYECKOro 000pYIOBaHUS U HIIEKTPOOOOPYAOBAHUS OT CTATHYECKOrO
JJIEKTPUYECTBa U T.A. Eciu 3a3emisiromnee yCTpoiCcTBO UCTIONB3YeTCs KaK JUIs
3alIUTBl, TaK WU /IS HOPMAaJbHOW palbOTHl 3JIEKTPOYCTAHOBKH, B IIEPBYIO
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ouepenp CleAyeT coOmronaTh TpeOOBaHUS, NPEABIBISEMbIE K MEpaM 3allUThI
OT MOPaKEHUS FINEKTPUUECKUM TOKOM.

Yoenvnoe conpomuejienue zemiu

1.6. TpeOyemble HacTosmuMA HopMamu CONPOTHBICHUS 3a3€MIISIOIINX
YCTPOMCTB U HANpPSDKEHUs] NMPUKOCHOBEHUs JOJDKHBI OBITH OOECHEeUYeHbl MpU
HanboJsee HeONaronpuATHBIX YCIOBHUSIX.

VYienbHOe CONMPOTHUBIEHHE 3EMJIM CIEAyeT ONpeAeNsiTh, NpHUHUMAas B
KauecTBe pacuéTHOrO 3HAYEHHE, COOTBETCTBYIOIIEE TOMY CE30HY Toja, NpH
KOTOPOM COIPOTHUBICHHE 3a3€MJIIOIIETO YCTPOWCTBA WM HAIpPSHKEHUE
MIPUKOCHOBEHUSI TPUHIMAET HANOOJbIINE 3HAUCHHS.

Pexcum neiimpanu snekmpoycmanogok 0o 1 kB

1.7. DnexrpoycTaHoBkH 10 1 KB nepeMeHHOro TOKa MOTYT BBIIOJHSITHCS C
3a3eMi€HHON  HelTpanblo  (cuctembl: TN-C, TN-C-S, TN-S), wimu c
HU30JIMpOBaHHON HeWTpanbio (cucrema IT), 3eKTPOyCTaHOBKH ITOCTOSHHOTO
ToKa - ¢ 3a3eMuéHHON (cuctembl TN-C, TN-C-S, TN-S) uinu u301upoBaHHON
(cucrema IT) cpenmeil TOYKOM, a 9JIEKTPOYCTAHOBKH C OJHO(A3HBIMHU
UCTOYHUKAMHU TOKa - C OJIHUM 3a3eMJIEHHBIM (cuctemMa TN-S) miu ¢ oboumu
HU30JIMPOBaHHBIMU BhIBOaMu (cuctema IT).

3anvﬂenue U yCmpoucmea 3auiunvl

1.8. B oanexrpoycranoBkax n0 1 kB c¢ 3a3emnénnoil HeifTpanpio wim
3a3eMJIEHHBIM  BBIBOJJOM HCTOYHHKA OJHO(GA3HOTO TOKa, a Takke C
3a3eMJIEHHOW CpelHeH TOYKOW B TPEXMPOBOJHBIX CETSIX IMOCTOSHHOTO TOKa,
JIOJDKHO ~ OBITh  BBINIOJMHEHO 3aHysieHue (cuctema TN), mnpu  3Tom
XapaKTePUCTHKHA YCTPOWCTB 3alllUTHl JOJDKHBI O0ECHEeUYMBATH MPEICTHHO
JIOTyCTUMBIC BpPEMEHA OTKIIIOYEeHHs coryacHO Tabn. 4.6.1. IIpumeHeHue B
TaKUX 3JEKTPOYCTAHOBKAX 3a3eMIICHHSI KOPITyCOB dneKkTpornpuéMuukoB (OITY)
6e3 ux 3anyneHus (cucrema TT) He momyckaercs.

Ipumenenue r3nexkmpoycmanogok 00 1 kB ¢ uzonuposannoi neitmpaivio

1.9. DnekrpoycraHoBKH a0 | KB THEpeMEHHOro TOKa C HM30JMPOBaHHOU
HEUTpaJpl0 WM W30JMPOBAHHBIM BBIBOJOM HMCTOYHHKA OTHO(A3HOTO TOKa
(cucrema IT), a TakxKe MEKTPOYCTAHOBKH ITOCTOSIHHOTO TOKA C W30JIMPOBAHHON
CpeqHel TOYKOH, CieqyeT MNPUMEHATh IPU HEAOMYCTHMOCTH IepepbhiBa
IUTAHMS IPH IEPBOM 3aMBIKAHUM Ha 3eMII0. [/ TakuX 3JE€KTPOyCTaHOBOK B
Ka4yecTBe 3alIUTHON MEpPhI JOJDKHO OBITh BHIITOJHEHO 3a3eMJICHUE B COYCTAHUU
C aBTOMAaTHYECKUM KOHTPOJIEM M3OJIILMU CETH WM 3allUTHOE OTKIIOYCHHE,
MPU 3TOM XapaKTePUCTHKH YCTPOWCTB 3alUTHl JOJDKHBI 00ECIeYnBaTh
IpPEAENbHO AOIMYCTUMbIC BpEMEHA OTKIIIOUEHHUS COrJIacHO Tabl. 4.6.1.

3azemaenue y1ekmpoycmanoeok evtwe 1 KB ¢ uzonuposannou neiimpaivto

10. B »aekTpoycraHoBKax Bbilie 1 kB ¢ w30JMpoBaHHON WJaH
3a3eMJICHHOM Yepe3 JYroracsiiiuii peakTop HEeWTPaJbl0 J0JKHO ObITh
BBINOJIHEHO 3a3eMuenue (cucrema IT).

B Takux 31eKTpOyCTaHOBKaxX JOJDKHA OBITH MPEAyCMOTPEHa BO3MOXHOCTH
OBICTPOTO OTHICKAHUS 3aMBIKAHUI HA 3eMJII0. 3alllUTa OT 3aMbIKAaHUH Ha 3EMITIO
JIOJDKHA YCTaHABIUBATbCd C JIGHCTBHEM Ha OTKIO4YeHue (1o Bcei
JJICKTPUYECKHU CBSI3aHHOW CETH) B TEX CIy4asX, B KOTOPBIX 3TO HEOOXOAMMO 110
YCIOBHAM 0€30IaCHOCTH.
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Ilpumenenue Y30-/1 6 kauecmee 00noHUME/IbHOU 3aUWUIMDbL 6
ekmpoycmanogkax 00 1 kB

1.11. B anekTpoycTaHoBKkax HampspkeHHeM 110 1 kB ycTpoHcTBO 3aluTHOTO
OTKJIIOUEHHS ¢ HOMHHAJIBHBIM TOKOM Cpa0aTBIBaHUS, He HpeBhImIatomuM 30
MA, peKOMEHJyeTcsl IPUMEHATh B KayecTBE JONOIHUTEIBHOM MEphl 3aIUThI
OT MOpPAKCHUS JIEKTPUYECKHM TOKOM IpPH CayuaiiHOM HEIpeJHaMepEeHHOM
IPSIMOM TPUKOCHOBEHHWH B HOPMAJIBHOM PEXHMME B ClIyyae HEJOCTaTOYHOCTH
WA OTKa3a APYTHX Mep 3amuThl. [IprMeHeHHe Takux YCTPOWCTB HE MOXKET
ObITb €AMHCTBEHHOM MEpOoH 3allMThl M HE MCKII0YaeT HEeoOXOAUMOCTD
MpUMEHEHHs OJHOI W3 3allUTHBIX Mep, ykasaHHBIX B 1.1. VYcrtpoiicTBa
3alIUTHOTO  OTKJIIOYEHHS MOTYT TPUMEHAThCS TOJNBKO B KayecTBE
JIOTIOJTHUTETBHOM Mephl 3aIlUTHl OT IMOPaKEHHS JIIEKTPUYECKHM TOKOM B
HOPMAJIEHOM PEXUME.

B cucremax TN-S um TN-C-S ycTpoiCTBO 3aIUTHOIO OTKJIIOUEHUS C
HOMUHAJIBHBIM TOKOM cpa0aThiBaHusl, He mpeBblmatonmM 30 MA, MOXET ObITh
IMIPUMEHEHO B KadecTBE OCHOBHOH 3aIlUTHI OT IOPAXKEHHS SJIEKTPHYCCKIM
TOKOM IIpU KOCBEHHOM INPUKOCHOBEHHHU.

3awuma cemu 00 1 kB ¢ uzonuposannou neiimpaivio

1.12. Tpéxdasnas cerb a0 1 kB ¢ H301MpPOBaHHOW HEWUTPATIbIO WM
omHodasHass cetb n0 | kB ¢ w3omupoBaHHBIM BbeIBOmOM (cuctema [T),
CBs3aHHas 4epe3 TpaHchopMarop C ceThio Bbime 1 kB, momkHa OBITH
3anMIIeHa MPOOUBHBIM MPEJIOXPAaHUTEIEM OT ONMACHOCTH, BO3HHKAIOUIEH MpU
HOBPEXICHUN M30JALUM MEXAy OOMOTKAaMM BBICIIETO UM HH3LIETO
HanpspkeHud TpancpopmaTopa. [IpoOMBHON NpemoXpaHHUTENb JOJDKEH OBITh
YCTaHOBJIEH B HEWTpaiu WK ¢a3e Ha CTOPOHE HU3LIETO HANPSDKEHHS KaXJ0ro
Tpancdopmaropa. Ilpu 3TOM [ODKEH OBITH NPETYCMOTPEH KOHTPOIb 3a
LIEJIOCTHOCTBIO IPOOUBHOTO MPEOXPAHUTEILS.

I'JTABA 2. YPABHUBAHUWE ITOTEHIIUAJIOB

2.1. O61ue TpedGoBaHNS

Obvedunenue ¢ OCHOBHOU CUCIEMOU YDAGHUGAHUA NOMEHUUATI08

2.1.1. C uenslo ypagnugaHus nomenyuanog B TeX 3AaHHUSX, TOMELICHUSIX U
Hapy>KHBIX YCTAHOBKAX, B KOTOPBIX MPUMEHSIOTCS 3a3€MIICHHE WM 3aHYJICHHE
OTKPBITBIX TMPOBOJSIIMX YacTeH, NODKHBI OBITh OOBEAMHEHBI C OCHOBHOM
CHCTEMOH ypaBHHBaHHS MOTSHIIUAIOB CIIEIYIONIHE TPOBOISIINE TaCTH:

- OCHOBHOH (MarucTpanbHbli) 3ammTHbIA NpoBoaHUK (PE- wim PEN-
MIPOBOJIHUK);

- OCHOBHOH (MarucTpaibHbIi) 3a3eMIISIONIMNA TPOBOJHUK WM OCHOBHOM
3a3eMJIIIONIMA  3QKUM;  METAJUIMYECKHE  YacTH  CTPOUTENBHBIX |
MPOU3BOACTBEHHBIX KOHCTPYKIIHH, CTaLMOHAPHO IPOJIOKEHHbIE
TpyOOIPOBOIBI BCEX Ha3HAYCHUH, METAIUIMYECKUE KOPITyca TEXHOIOTUIECKOTO
000pyOBaHusl, TIOAKPAHOBBIE U JKEJIE3HOJOPOKHBIE PEIbCOBBIC ITyTH, CUCTEMA
LEHTPAJIBHOTO OTOIUICHUS M CHCTEMBbl BEHTHJLSIIUU ¥ KOHIMIHOHHPOBAHHUS
Bo31yxa. [Ipu 3ToM AosxHa OBITH 00ecieueHa HePEPHIBHOCTD 3IEKTPUYECKOM
mend, oOpa3oBaHHOW CTANBHBIMH M KEJIEe300€TOHHBIMH  KapKacaMu
MPOU3BOJICTBEHHBIX 3JaHUM UM COOPYXEHHH Ha BCEM NPOTSIKEHUH HX
ncnonb3oBanus B kadectse PE- wim PEN-npoBomauKoB (cM. 7.37).

2.1.2. CeueHue TaBHOTO MPOBOJIHUKA CUCTEMbI YPAaBHUBAHHS TOTCHIIUAIOB
JIOJDKHO OBITh HE MEHee TMOJOBHHBI HAWOOJBINEr0 CEUSHHs 3aIlUTHOTO
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MPOBOJIHUKA YCTAHOBKH, HO HE MeHee 6 MM> 110 Meau. ORHAKO He Tpedyercs

MPUMEHSTH MIPOBOJHUKYU CedeHueM Ooinee 25 MM2 TI0 MEU KT PaBHOIIEHHOE
€My, €CITH MPOBOHUK M3TOTOBJICH U3 IPYTrOro MeTalia.

2.1.3. CeueHue NOMOJHUTEIHLHOTO IPOBOJHUKA CHUCTEMbl ypaBHUBAHHSA
MOTCHI[MANIOB, COCMUHSIONIETO  JBE  OTKPHITBIE  MPOBOISIIME  YaCTH
2JIEKTPOOOOPYIOBAHHS, HOPMAIBHO HE HAXOMANIMXCS IOJl HANpPSDKCHUEM,
JIOJDKHO OBITh HE MEHEe CeYeHHs HAUMEHBIIETO 3 3alUTHBIX MPOBOIHUKOB,
MMOJKIIFOUEHHBIX K OTHM YacCTsM.

CeyeHne  JOMOJHUTEIBHOTO  MPOBOJAHHKA  CHCTEMbl  YPaBHUBAHUS
MOTEHIIHAJIOB, COSTUHSIONIETO 3a3eMIIIEMbIE YacTH JIIEKTPOOOOPYAOBAHUS U
METAIMYECKAE  KOHCTPYKIIMA  CTPOUTEIBHOTO W MPOHM3BOACTBEHHOTO
Ha3HAYEHUs, IOJDKHO OBITH HE MeHee IIOJMOBHHEI CEYEHHUS 3all[UTHOTO
MPOBOIHUKA DIIEKTPOOOOPYAOBAHNUS, TOAKIIOUEHHOTO K JAHHON 3a3eMIISIONIEH
YacTH.

Ilpumenenue cmoponnux npogooawux uacmeii 014 ypaeHUGAHUA
nomenyuanoe

2.1.4. CBs3b A5 ypaBHUBAHUS IOTCHIIMAIOB MOXKET ObITh o0ecreyeHa oo
METaTIOKOHCTPYKIUSIMHA CTPOUTEIBHOTO M MPOW3BOJCTBEHHOTO HAa3HAYCHHS,
100 CHeLUaIbHBIMU JOTOJHUTENBHBIMUA MPOBOJHUKAMH, JIUOO COUYETaHHUEM
TOTO U APYTOTO.

2.1.5. B ciyuae ucnonb3oBaHusi TpyO BOAONPOBOJA 3/IaHHMS B Ka4yecTBE
3a3eMJIIONIMX FJIM 3allUTHBIX MPOBOIHUKOB HEOOXOIUMO IIPeryCcMaTpHUBaTh
IIYHTUPOBAHHE PACXOJOMEPOB IPH IOMOIIM MPOBOAHUKA HAJJICHKAILETO
CEUeHMsI, B 3aBHCUMOCTH OT TOTO, UCIIONIB3YETCS JI OH B KAUECTBE 3aLIUTHOTO
IPOBOJHUKA CUCTEMbl YypPaBHUBAHMS MOTEHIUAJIOB WM 3a3eMIISIOIIETO
MPOBOIHUKA.

3azemnenue u 3aH)/1eHue OMKpPblmblxX npoeodﬂmux yacmeil

2.1.6.1. JocTymHble MPUKOCHOBEHHIO OTKPBITHIE TpoBo e dact (OITY)
JIOJDKHBI OBITH 3a3€MJICHBI WM 3aHYJICHBI MyTEM IPUCOSIMHEHHS K 3aIIUTHOMY
MIPOBOJHUKY B COOTBETCTBUH C OCOOCHHOCTSIMU THIIOB CHCTEM 3a3€MIICHHS.

K dacTaM, momiexamiuMm 3aHYJEHHIO WM 3a3€MJICHHIO CcOrjiacHo 1.2.
OTHOCSITCS:

1) xopmyca OSJIEKTPUYECKHMX MAIIMH, TpaHCcHOPMATOPOB, AaNNapaTos,
CBETHWJIHUKOB H T.II.;

2) NpUBOJIBI 3JICKTPUYECKUX aIllapaToB;

3) BTOpUYHBIE OOMOTKHM HM3MEPHUTENBHBIX TpaHCHOPMATOPOB (CM. TaKKe
2.1.6.2. 1 2.1.6.3);

4) KapKachl PaclpelelUTENbHBIX [IMTOB, IIUTOB YIPaBJICHUs, IMUTKOB U
mKkadoB, a TaKKe ChbEMHBIE WJIN OTKPHIBAIOLIMECS YAaCTH, €CIIU Ha MOCIECTHUX
YCTAaHOBJICHO AJIEKTPOOOOpYJOBaHHE HANpsDKEHHEM BhIme 25 B mepemMeHHOTO
ToKa uiH Oonee 60 B mocTosHHOrO TOKA,

5) MerauiMdeckue  KOHCTPYKIMH  pPaCIpENeNUTeNbHBIX  YCTPOHCTB,
METaJUInYecKue KaOelnbHbIe KOHCTPYKIIMU, METAIUTMYECKHE KaOenbHbIe My(]THI,
METAJUTMYeCKHe OOOJIOYKM W OpOHS KOHTPOJNBHBIX M CHIJIOBBIX KalOeiew,
MeTalIuyeckue OOOJIOUKM IIPOBOJIOB, METalIMYECKHe pyKaBa U TPyOBI
INIEKTPOTIPOBOJIKH, KOKYXH U OMOPHBIC KOHCTPYKIMU HMIMHOIIPOBOJIOB; JIOTKH,
KOopo0Oa, CTPYHBI, TPOCHI ¥ CTaJbHbIE MOJOCHL, HA KOTOPBIX YKPEIUIeHbl Kabenu
¥ TIpoBOJia (KPOME CTPYH, TPOCOB M TI0JIOC, TIO KOTOPBIM MPOJIOKEHBI Kabeu ¢

Ba)KHble NYHKTbl AOKYMEHT3a MO)KHO HaTH No CCbINKEe I Ha JHepreTuK.py


https://energeteek.ru/knowledge-base/ntd?ntd-ntd-139=150

3a3eMJIEHHON MIIM 3amyJ€HHOM MeTaJuIMYecKod 00004YKkol mim OpoHnél), a
TaKKe JPyrue METAJUIMYECKHEe KOHCTPYKIMH, Ha KOTOPBIX YCTAaHABIHBACTCS
3JIEKTPOOOOPYIOBAHHE;

6) MetaiHYeckue 000JIOUYKH U OPOHS KOHTPOJBHBIX U CHJIOBBIX KaOelel u
MPOBOJIOB HaMpsbKeHHeM 1o 25 B mepemenHoro Toka u a0 60 B mocrosiHHOTO
TOKa, TIPOJIO’KEHHBIX Ha OOIIMX METAJUTHYECKHX KOHCTPYKIHSAX, B TOM YHCIIE B
obumx Tpybax, KopoOax, JOTKaX M T.II. BMECTEe C KaOeNsMH U TPOBOJAMH,
MeTAJUTHUeCKHe OO0OJNOYKM W OpOHS KOTOPBIX IIOAJEXKAT 3a3eMIICHHIO |
3aHyJICHUIO;

7)  MeTaJuIMYecKHe  KOpIyca  MEepeNBIKHBIX M TMEPEHOCHBIX
3JIEKTPOIIPUEMHHIKOB;

8) anexTpoobopymOBaHue, pa3MENIEHHOE HA IBIDKYIIMXCS YaCTAX CTAHKOB,
MallIlH U MEXaHU3MOB.

2.1.6.2. 3aszemjeHHe BO BTOPUYHBIX LensX TPaHcGOPMATOPOB TOKA
clellyeT NpeiycMAaTpUBaTh B OJHOH To4Yke Ha OJmkadmied or
TpancGopMaTopoB  TOKa  cOOpPKe  32)KMMOB __ MJM __Ha _ 3aKUMax
TpaHchOPMATOPOB TOKA.

Juis 3amut, oOBEIUHSAIONINX HECKOJIFKO KOMIUIEKTOB TpaHc(hopMaTopoB
TOKa, 3a3eMJICHUE JIO0JDKHO OBITh MPEIyCMOTPEHO TaKKe B OJHOI TOUKE; B 3TOM
cilyyae JIONyCKaeTcs 3a3eMJICHHE depe3 NPOOMBHOM MNpEeIOXpaHHUTENb C
POOUBHBIM HAIIPsHKEHUEM He Bbllle | KB ¢ IIYHTHPYIOMNM COIPOTUBICHUEM
100 Om a5 cTeKaHUs CTAaTHYECKOIO 3aps/a.

BropuuHnble 0OMOTKM HPOMEXYTOUYHBIX Pa3ACIIONIMX TpaHchOpMaTOpoB
TOKa JIOIYCKAETCs HE 3a3eMIIATh.

2.1.6.3. BropuuHbsle 00MOTKH TpaHC(hOpMATOpa HANPSKEHUS JOJKHBI OBITh
3a3eMJICHBI COSIMHEHNEM HEWTPAITbHON TOYKHU I OJHOTO M3 KOHIIOB OOMOTKH
C 3a3eMJIIOIINUM YCTPOUCTBOM.

3a3eMiieHHEe BTOPUYHBIX OOMOTOK TpaHc(hOpMAaTOpa HANpPSDKEHHS JTOJDKHO
OBbITh BBINIOJHEHO, KaK TMpaBwio, Ha Ommwkaiimeit ot TpaHcdopmaropa
HampsDkeHHss CcOOpKe 3a)XKHMOB WJIM Ha 3aXuMax TpaHchopmaropa
HaIpPSDKEHNUS .

Pexomenmyercst 00beIMHEHNE 3a3eMIIIEMBIX BTOPUYHBIX IIETIEH HECKOIBKUX
TpaHCOPMATOPOB HANPSDKEHHUS OMHOTO PACIPENSUTENBHOI0 YCTPOICTBA
o01meit 3a3eMIISTIONIEeH ITUHOM.

Jis  TpaHCGOpMATOpOB  HAaNpsDKEHMS, HCIOJBb3YEeMbIX B  KauecTBe
HMCTOYHHUKOB ONEPATHBHOTO TEPEMEHHOTO TOKa, €CIIH HE INPeayCMAaTpUBaeTCs
pabouee 3a3eMJICHHE OIHOTO U3 TOJIIOCOB CETH ONEPATHBHOIO TOKA, 3alIUTHOE
3a3eMJICHHE€ BTOPHYHBIX OOMOTOK TpaHC(HOPMATOPOB HANPSHKEHHS TOJDKHO
OBITH OCYIIECTBJICHO Yepe3 MPOOUBHOM MPETOXPAHUTEID.

2.1.6.4. Tlpum 3a3eMI€HHM WM 3aHYJICHHH METAJUTMYECKUX 000JI0UeK
CWJIOBBIX Kabeneil 00oyiouka ¥ OpoOHS JIOJKHBI OBITh COEAMHEHBI THOKHAM
MEIHBIM TIPOBOJHHKOM MEXAy co0oi W ¢ kopmycamMu My(T (KOHIEBBIX,
COCIUHMTENBHBIX W Ap.). Ha kabensx 6 kB u BblIE C aTlOMUHHEBBIMU
000J0YKaMH 3a3eMJICHHE OOOJNOYKHM © OpOHH JIOJDKHO — BBITIOJNHSATHCS
OTAETIbHBIMU IIPOBOJHUKAMHU.

[MpuMeHATh 3a3eMIIIONINE WM HYJEBbIE 3alUTHBIE IPOBOJHUKU C

MPOBOJIMMOCTBIO, OOJbINEH, YeM NpPOBOJUMOCTh 000JIOUeK KaOenel, He
2

TpebyeTcsi, OHAKO CEUSHHE BO BCEX CIIydasx NODKHO OBITh HE MeHee 6 MM
(o men).
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CeueHust 3a3eMJISIOIIMX IIPOBOAHUKOB KOHTPOJBHBIX Kabened criemyer
BBIOMPATh B COOTBETCTBUH ¢ TpeboBaHMsMH 7.13.

2.1.7. He tpeOyercs npeHaMEPEHHO 3a3eMJISTh MM 3aHYJISAT:

1) xopryca O3IJIeKTpOOOOPYAOBAHHUS, AaIIapaToB W JJIEKTPOMOHTaXKHBIX
KOHCTPYKIIHH, YCTaHOBJIEHHBIX Ha 3a3eMJIEHHBIX (3aHYJIEHHBIX)
METAUIMYECKAX ~ KOHCTPYKUMSX, PACHPENCIUTEIbHBIX yCTPOWCTBAX, Ha
IIMTKaX, MKa(ax, CTAHUHAX CTAHKOB, MAIIMH M MEXaHU3MOB, IPHU YCIOBHU
obecriedeHns] HAIEKHOTO SJIEKTPHIECKOTO KOHTAKTA C 3a3eMIEHHBIMU HIIH
3aHyJEHHBIMH OCHOBAHUSIMHU B OMEILIEHUAX 0€3 MOBBIILICHHONW ONAaCHOCTH;

2) KOHCTPYKIUH, IepednciieHHsle B 2.1.6.1., 1M. 5, mpu ycIIoBUH HagEKHOTO
9MEKTPUYECKOr0 KOHTAKTa MEXIy ITHMH KOHCTPYKLUUSIMHU U yCTaHOBJICHHBIMHU
Ha HUX 3a3eMJIEHHBIM WM 3aHYJIEHHBIM 3JIeKTpoobopynoBanueM. [Ipu sTom
yKa3aHHbIE KOHCTPYKLIUHU HE MOTYT OBbITh MCIOJIB30BAHbl VIS 3a3€MJICHUS WU
3aHYJICHHS YCTaHOBIEHHOTO HA HUX JIPYTOTO 3IEKTPOOOOPYJOBAHUS,

3) chéMHBIE WM OTKPBIBAIOIIMECS YacTH METAIMYECKUX KapKacoB KaMmep
pacnpefeNuTeNbHbIX YCTPOUCTB, INKA(OB, OTPOKACHUA M T.M., €CIH Ha
ChEMHBIX (OTKPBIBAIOIIMXCS) YaCTSAX HE YCTAHOBJICHO 3JIEKTPOOOOPYIOBaHUE
WITH €CTIM HAIPsDKEHHE YCTaHOBIEHHOTO JIEKTPOOOOPYXOBaHHS HE ITPEBHIIIAET
25 B mepemenHoro toka uiau 60 B MOCTOSHHOrO TOKa B MOMEUICHUSAX Oe3
HOBBIIICHHOI OITacHOCTH (HCKIfoueHne cM. 1.2, 1. 3);

4) xopmyca 3JeKTPOIPHUEMHUKOB C TBOMHOM HU30JISIMCH;

5) MeTamIH9IecKue CKOOBI, 3aKpPeTIbl, OTPE3KN TPYO MEXaHHUIECKOH 3aIIuTHI
kabergell B MecTax HX MPOXOJa 4Yepe3 CTEHbl M MEePeKpHITUS M Apyrue
NOMOOHBIE JeTald, B TOM YHCIE IPOTSKHBIC M OCBETUTENBHBIE KOPOOKH

pasmepom j0 100 oM, AJIEKTPOIIPOBOJIOK, BBIMOJIHAEMBIX KaOCJIsIMU WIIH
W30JIMPOBAHHBIMU MPOBOIAMH, MPOKIAJBIBAEMBIMH [0 CTEHAM, IEPEKPBITHIM
U IPYTHM 3JIEMEHTaM CTPOCHHH.

3J1el<mpomazuumnaﬂ coemecmumocms

2.1.8. Bcé MpUMEHsIEMOE B AJIEKTPOYCTaHOBKAX 3/1aHUH
2NEKTPOOOOPYIOBAHHE JOJDKHO OTBeYaTh TPEOOBaHWSM JJIEKTPOMArHHTHOM
cosmectumoctu (OMC).

2.1.9. YpoBHHM 3aIIUINEHHOCTH JIJIEKTPOOOOPYIOBAHUS JIOJDKHBI OBITH
BBIOpAHbI C YYETOM B3aUMHBIX 3JIEKTPOMArHUTHBIX BIMSHUNA NIPU HOPMAJIBHOM
pexuMe paboThI JIIEKTPOYCTAHOBKH.

DneKTpooOOPyA0BaHUE JIOJIKHO OBITh BHIOPAHO C BO3MOXKHO 00Jiee HU3KHM
YPOBHEM DJJIEKTPOMArHUTHOTO BIIUSIHHSI, YTOOBI OHO HE MOTJO OKa3bIBaTh
BPEHOr0 BO3/EICTBUS Ha Apyroe 000pyI0BaHHE BHYTPU WM CHAPYKHU 34aHUS
C Y4€TOM MEp 3alLIUThI, yKa3aHHbIX B OIL. 1 - 10.

Mepbl cHudiceHUs INEKMPOMAZHUMHBIX GIUAHUILL
(puc. 2.1.3)

1. Br16op HaJJIekKAIINX MecCT B3aMHOT0 PpacroioKeHus
ANIEKTPOOOOPYAOBAaHHS,  CO3JAIOMIETO  JJIEKTPOMATHUTHOE  BIUSHHE, W
000pyI0BaHNs, YyBCTBUTEIBHOTO K 3TOMY BIHSHHUIO.

2- IpumeneHne (GUIBTPOB M yCTPOMCTB 3aIUTHI OT NEPECHANPSHKECHHUI B
HeMsX, TNHTAOIUX 4YyBCTBUTEABHOE K DIEKTPOMArHUTHOMY  BIMSHHIO
3NIEKTPOOOOPYHOBAHHE.
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Puc. 2.1.3. Mepsl 3a1l0UTHI J1EKTPOYCTAHOBOK 31aHUH OT
IEKTPOMATrHUTHBIX BJIMSTHU:

1) O6masi Touka BX0Aa B 3aHHE BCeX METANIMYECKHX NMOA3eMHBIX KOMMYHHKALMI
(xabeteii ¢ MeTATHYeCKHMH 3alHTHHIMH OKPOBAMH H MeTALINYeCKHX TPYOOIPOBO/IOB);
2) O6mas Tpacca ¢ HaUIeKAIMM OT/AeJeHHeM M HCKJI0YeHHeM nerens; 3) Kparuaiimas
Tpacca YPABHHBAIOIMIMX COEIMHEHHIl H HCIOJIL30BAHHE 323eMJISIOINX NPOBOAHHKOB,
NMPOJIOKEHHBIX NapajlielibHO Kabeno; 4) CHrHajbHble Kaleld 3alUMLIEHbI JKPaHAMH,
OpoHeii /MiIM NPUMEHEHA NapHas CKpYTKa :kuJj; S) Ilpumenena cucrema TN-S 3a Bxoom B
pacnipeeauTeAbHbIA WUT 3AaHuA; 6) IlpumMeHeHbl pa3jensiiomue TpaHchopmaTopbl; 7)
IIpnMeHeHO MecTHOe MOITaXKHOe YpaBHHBaHHe moTeHHuanoB; §8) Wcmosab3oBaHo
odopynoBanue kiaacca IT

O06o3HadeHo: 1 - rJIaBHBIH 3a3eMUISIONIMIA 32:KUM; 2 - 3TAKHBIH pacnpeneIHTeIbHbIH
LIMT; 3 - NPOBOHHKH, MUTAIOUIHE HHPOPMAIMOHHO-TEXHOJI0IHYeCKoe 000py/10BaHHe

3. Br10op 3amUTHEIX YCTPOMCTB C BBIAEPXKKOH BPEMEHH UIS HCKIIOUEHHS
HEKeNaTeNbHBIX OTKIIOUYEHUH B EPHOA IIEPEXOAHBIX MPOLIECCOB.

4. Vcrionp30BaHHE METADTHIECKUX YKPAHOB U 000s0uek (puc. 2.1.4.).

5. Hagnexamee otnenenue (pacCTOSTHUEM WM METANIMYECKUMH dKPaHAMH )
OT CHJIOBBIX CHTHAJIbHBIX KaOeleil.

6. Hapnexaiee otaeneHue (pacCTOSHUEM MIIH METAJUIMYECKUMHU SKpaHAMH )
CHJIOBBIX M CUTHAJIbHBIX Ka0Oereil OT MOJTHUEOTBOIOB.

7. WckmroueHne MHAYKTHBHBIX II€TENb  IOCPEICTBOM  pa3lesieHUs
Ka0eJenpoBOIOB CHIIOBBIX U CUTHAJBHBIX Kabelei.

8. Mcnonp30BaHue 3KpaHMPOBAHHBIX KaOellell M CUTHABHBIX KalOeiel co
CKpYUYEHHBIMH TTAPaMH SKHUII.

9. B 3maHMAX, HachIUIEHHBIX  HH()OPMALMOHHO-TEXHOIOTUYECKUM
obopynoBanueM, repexon ot cucreMsl TN-C (puc. 2.1.5, a) k cucteme TN-C-S
(puc. 2.1.5, 6) unu k cucreme TN-S (puc. 2.1.6).

10. Bce MerayumMyeckue MOA3EMHbIE KOMMYHHUKAIMHM (METaNIMYEeCKHe
TpyOOIIpoBOJbI M Kabenu ¢ METAUIMYECKHMMHU 3allUTHBIMH TOKPOBaMH )

Ba)KHble NYHKTbl AOKYMEHT3a MO)KHO HaTH No CCbINKEe I Ha JHepreTuK.py


https://energeteek.ru/knowledge-base/ntd?ntd-ntd-139=150

JOJDKHBI BXOJHTh B 3[JaHHE B OJHOM MecTe. IIpH 3TOM MeTalIMYecKHe
000JI09KH, KpaHbl M OpoHs Kabesel, MeTauTmdecKue TPyOOIIPOBOIBI TOTKHBI
OBITh JMEKTPUYECKH COCTMHEHBI MEXKIY COOOW, W MPHCOCTUHEHBI K TIIABHOW
mwmHe 3a3emiuenus (['13) 3panus (puc. 2.1.7).

Ocobennocmu 3auiumol ycmpoiicme nepedaiu ungpopmauuu

2.1.10. B 3panusax, ucnonssytomux cucremy TN-C mnu cucremy TN-C-S,
JUId 3alIMTBl YCTPOMCTB mepenadyd HHGOPMALUM OT 3IEKTPOMArHUTHBIX
BmustHUE ~ PEN-mmpoBomHMKa  MOryT — OBITH  IPHMEHEHBI  CIICAYIOIIHE
JIONIOJTHUTETIbHBIE MEPHI:

1) HCHOTBE30BaHNE ONTOBOJIOKOHHBIX CUTHAJIBHBIX Kabelrei;

2) UCIOJIb30BaHKE 3JIEKTPooOopynoBaHus kiacca 11,

3) Wucmonb30BaHWE OJJEKTPHUYECKOTO pasfeieHuss [emned  (3ammrHoe
paszieneHue).

B paccmaTtpuBaemMoM cilyyae 3TH 3allUTHBIE MEphl IpeIHA3HAuYeHBl IS
NPEAOTBPALICHUS]  TOSIBJICHUS  ONACHOIO  MOTEHHHAJa Ha  OTKPBITHIX
MPOBOSIIIMX 4YacTAX YCTPOWCTB TMepenadyd HWHPOpMalMud B Clydae
BO3HHUKHOBEHHUSI KOPOTKOTo 3aMbikanus B cucteme TN-C unu B cucreme TN-
C-S.

L]

pe-
&
S

Puc. 2.1.4. 3azemasioniee ycTpoicTBO 30aHUA

O0603Ha4eHo: 1 - MOJTHHENIPHEMHHUK, 2 - MOJIHHE3AUIMTHbIE CYCKH, 3 - YPaBHUBAIOLHE
HNPOBOTHHKY, 4 - CTAIBHON KapKac WIH apMaTypa KeIe300eTOHHOT0 Kapkaca 3JaHus, 5 -
(ynramMeHTHBIN 3a3eMINTeIb WM ApMATypa KeJ1e300eTOHHBIX (GYyHIAMEHTOB 3/1aHusd, 6 -
cHCTeMa JJIeKTpOocHAOKeHHsi, 7 - TJIaBHBIA 3a3emusiiomuii  3a:kuM, 8 - rJjaBHast
pacnipe/ie/IuTe/IbHAsH INHHA, 9 - cHCTeMa HeNmpepbIBHOro NUTaHus, 10 - pacnpeae uTe/IbHbIH
IIUT, 11 - BBIK/II0YaTENb, 12 - ypaBHUBaIOIIAsA ceTKa, 13 - MeTaInYecKkHe Kade/emPoOBO/bI,
14 - MecTHasl cucTeMa YPABHUBAHUS MOTEHIHAJIOB, 15 - HHPOPMAHOHHO -TEXHOJIOTHYecKoe
obopynoBanue, 16 - resiedoH, 17 - 3J1eKTPOHHBIE CHCTEMBI 31aHUS M KBAPTHP
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Puc. 2.1.5. CucreMbl NUTAHUSA IJEKTPOYCTAHOBOK MHOI'0O3TAKHOT'0 3JaHUA:
TN-C (a) u TN-C-S (6)

2.1.11. 3ammra MOCPEACTBOM D3JIEKTPUYECKOTO pa3zeiieHus Lereu
obecrieunBaeTcsi COOMIOICHUEM CIIEAYIOIIUX TPEOOBAHHIA :

1) lens nomkHa TUTATHCS OT OTACIBHOTO HCTOYHUKA ITUTAHUS:

- paznensromero TpanchopmMaTopa win

- HACTOYHHKA TOKa, OOECIEeUMBAIOIIEr0  CTEIEHh  0O€30IacHOCTH,
PAaBHOILIEHHYIO CTENeHH Oe30MacHOCTH, OOeCleunBaeMoOl pa3AeisIonM
TpaHchopMaTopoM.

VcTouHMKY MUTaHUS JTOJDKHBI OBITh TAKMMH, YTOOBI BTOPUYHAS IIeMb ObLIa
OTJIeJIeHa OT TEPBUYHOM Ilemu M OT OOOJOYKH JBOMHON wm3omsiiued. Eciu
TaKOW WMCTOYHUK IUTAET HECKOJIBKO OJIIEKTPOIPUEMHUKOB, HX OTKpPBITHIC
MPOBOAAIINE YACTU HE JOJDKHBI UIMETh JICKTPHUUECKOH CBSA3U C METAJUINYECKON
000JI09KO# ICTOYHUKA TTHTAHUSI.
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Puc. 2.1.6. CucremMa nuTaHus IJEKTPOYCTAHOBOK MHOI'0O3TAKHOI'0 3aHUsA
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Puc. 2.1.7. CxeMbI BBO/ia B 3JaHUEC METAJIHYICCKHUX NMOA3EMHbBIX
KOMMYHHKALMIA:
2.1.7 a - o01mas ToYKa BBO/AA (MpeAnouTHTENbHAsA cxema, AU # 0); 2.1.7 6 - BBOJ B pa3HbIX
mectax, AU # 0
1 - ka0eJn 3J1eKTPOCHAOKeHuUs, 2 - Te1epoHHbIE Kabein, 3 - Kabeb AaHTEHHBI, 4 -

MeTallInYecKue TpyGonpoBoas! (Boja, ra3, OTOIJIEHHE U IPOY.), 5 - IIaBHAasI WIMHA
3azemiienus (I'I3), 6 - cranbHas apmaTypa, Ii - HHyUMPOBAHHBIH TOK i-ro MPOBOJHUKA

2) HomMuHaIpHOE HAIpPsDKEHUE YJICKTPUUESCKU OTACICHHOM IeNH HE JOJDKHO
npesbimats 500 B.

3) TokoBeayIIHe YaCTH IICKTPHUCCKH OTACICHHO e He H0JDKHBI HMETh
TOYEK IIPUCOSIMHEHUS K IPYTOil IEeNH MK K 3eMIIe.

4) JIns pasnmeneHHBIX Leneil PeKOMEHIYeTCsl MCIOJIb30BAHHE OTACIBHBIX
Tpacc 3MEKTPOIPOBOIOK.

2.1.32. Ecau oTxeneHHas LENb MHUTACT TOJBLKO OJWH 3JICKTPONPUEMHHK,
OTKPBITHIC TPOBOJSIINE YACTH LIENH HE JODKHBI OBITh MPHCOCTMHEHBI HU K
3aIIUTHOMY IIPOBOJHHKY, HU K OTKPBITHIM IIPOBOASIIUM YaCTSIM JPYTHX LICTCH.
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2.1.33. Ecnu mpuHHATBI MeEpbl S 3allUThl OTJAEJICHHOW IeNMu OT
MOPOXKACHUSI W TPOOOST HM30JLILUH, TO HCTOYHUK ITHTAHUS MOXKET IHTATh
HECKOJIBKO DJIEKTPOIPUEMHHKOB MPU YCIOBUU BBINOJHEHHS CIEIYIOUIMX
TpeOoBaHMIi:

- OTKpBITBIE NPOBOMAINME YAaCTH OTACJICHHOW LEeNHu IODKHBI OBITh
COCIMHEHBI MEXJy cO000W HW30JMPOBAHHBIM HE3a3eMIICHHBIM IPOBOIHHKOM
CHCTEMbl YpaBHMBaHHs MOTEHLHUAIOB. Takue NMPOBOJHUKU HE JOJDKHBI OBITH
COC/IMHEHBI HY C 3alIUTHBIMHA MPOBOJAHUKAMH, HU C OTKPBITHIMU MPOBOASIIIMHI
YacTsIMU APYTHX Leneil, HU CO CTOPOHHUMH NPOBOASIINMHE YaCTSIMU

- BCE IITEICENbHbIC PO3ETKH JOJDKHBI HMETh 3aIlUTHBIA KOHTAKT, KOTOPBII
JIOJDKEH OBbITh IPHCOEIUHEH K CUCTEME ypaBHUBAHMUS MOTEHIMANIOB,;

- Bce THOKHEe Ka0emnu, 3a MCKIIOUSHUEM IHTANNX 000pyI0oBaHHE Kiacca
I, gomkHBI HMMETh 3alIUTHBI MPOBOAHHUK, NPUMEHSIEMBIH B KauecTBe
MIPOBOJIHUKA CUCTEMBI YPaBHUBAHUS IMOTEHIINAIIOB;

- IpU JBOMHOM 3aMBIKAaHMU pa3HbIX (a3 Ha JBE OTKPBITHIC MPOBOJSILHUE
YacTH YCTPOMCTBO 3aIUTHl JAOJDKHO OOECIIeYMBaTh OTKIIOYEHHE ITHTAHUS 3a
BpeMsl OTKJIIOUEHHS, yKa3zaHHoe B Tabi. 2.1.1.

Tabnuya 2.1.1.

Haubonvuee 6pemMs OMKIIOYEHUA omoenenHoul yenu npu O0BOUHOM 3AMBIKAHUU

pasmeix gas
HomunaiabHoe JinHeliHOe HANIPSIZKeHN e OT/Ie1eHHOi nenu,

U.B Bpewms oTkmouenus, ¢

0

120 0,8

220 0,4

380 0,2

500 0,1

2.2. Un¢dopMalIHOHHO-TEXHOJI0THYECKHE YCTAHOBKH

Hacrosimuii pa3men CONEPKHUT CIelHANbHBIE TPEOOBAHUS K 3a3EMIICHHIO
MH()OPMALIMOHHO-TEXHOJIOTHYECKUX YCTAaHOBOK C LENbI0 OOECHEeYEeHUs] HX
HOPMAaJIBHOM paboTEHL.

3azemieHre  MHPOPMAIMOHHO-TEXHOJOIMYECKUX  YCTAaHOBOK  JOJDKHO
COOTBETCTBOBaTh OOMMM TpeOoBaHUsIM pasaena 2.1 ¢ ydetoM TpeGoBaHHIA
HACTOSIIIETO pa3/ielia, KOTOPhIC IOTOJIHAOT 001Me TPeOOBaHUS .

Knaccudukanust MpPOBOAHWUKOB, UCIONb3yeMas B HACTOSAIIEM H© B
MOCTEIYIOIINX pa3jesiax KHWTH, JaHa B TaOn. 2.2.1. ¥ B BUJAE CTPYKTYpPHOH
cxempl Ha puc. 2.2.1.A, 2.2.1.b, 2.2.2., rae NpUHATH CIEIYIOLINE

0003HaUEHMS:

E - 3azemssromnuii; P - 3amurHslit; EQ - ypaBHuBarommii; F - padounit; N -
HyneBor paboumii; L - ¢azneiii; FE - 3azemsienHslii paGouwmii; PE -
3a3eMieHHbIM 3amurHb; PEQ - ypaBHuBaromwmii 3amutebli; PEEQ -

3a3eMIICHHBIN ypaBHHBaOIUi 3amuTHbli; FEQ - ypaBHuBaromumii pabounid;
EEQ - 3asemuiennsiii ypaBuuBatomuii; PEF - coBmemnieHHbI 3a3eMIIeHHBIN
3aIIUTHBIA W 3a3emiieHHbIH pabounii; PEL - coBmeleHHBIH 3a3eMIICHHBIN
3aIUTHBI W 3a3eMieHHBIH (a3Hblii; PEN - coBMeIleHHBIH 3a3eMIICHHBIH
(HyneBo#) 3alUTHBIA W 3a3eMyIeHHBIA (HysneBoi) paboumit; EH (H) -
BolpaBHuBaromuii; PEH -  3amwmTHBIE  BblpaBHuBatommii; LPE -
MOJIHHE3aIUTHBIH.

B Tabn. 2.2.2. nmaHBl HaWMEHBINWE pa3Mepbl IONEPEYHOTO CEUCHUS
samutHbIX (PH, PEEQ, PEH, Ez) u monnuesamntHeiX (LPE, LPEEQ, LPEH,
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EE) HCU3O0JIMPOBAHHBIX CTaJIbHBIX IIPOBOJAHUKOB, HE€ 3allMIICHHBIX OT

KOPPO3HH U HE UMEIOIMNX MEXaHWIECKOH 3aIUTHI.

TpeboBaHusT HACTOSILErO paslesia PAacHpPOCTPAHAIOTCS Ha 3a3eMJICHHUE U
ypaBHHBaHHE MOTEHIINAJIOB HH()OPMAIIMOHHO-TEXHOIOTHIECKOTO
000pyIOBaHUS U AHAJOTWYHOIO 00OpPYIOBaHMS, HCIOJB3YIOLIETO MPOBOAHBIE
JVHAYN JJIS Teliel epenadn nHpopManun. DTH TpeOOBaHHS MOTYT OBITh TaAKXKe
OPUMEHEHbl Al APYroro  JJIEKTPOHHOTO  O0OpyNOBaHUs,  KOTOpPOE
YYBCTBHUTEIFHO K JJIEKTPOMATHUTHBIM BIMSHHUSM. [IpHHIMITHaNbHAS CcXema
3alUTHOTO U pabouero 3a3zemiieHuii B cucteme TN naHa Ha puc. 2.2.2.

3ameTHM, 9T0 000pyHOBaHHE HH()OPMAIMOHHEIX TEXHOJIOTHH BKIIIOUAET BCE
(OpMBI DIEKTPUYECKOTO U SJIEKTPOHHOI'O KOHTOPCKOTO OOOPYAOBAaHUS MU
TeNIeKOMMYHHKAIIHOHHOTO ~ o0opynoBaHMs. B kadectBe  mpHMepoB
000pyIOBaHUs, Ha KOTOPOE PACHPOCTPAHAIOTCS TPeOOBaHUS HACTOSILETO
pasfaerna, OTMETHM CIIEIYIOIIHeE:

1) TenekOMMYHHUKAalMOHHBbIE M WHGOPMAIMOHHBIE JIMHUM CBSI3U WIH
obopynoBaHne  HWH()OPMAIMOHHBIX  TEXHOJOTHH, WIA  YCTAaHOBOK,
UCTIOJIB3YIOUINX CUTHAMBI ¢ BO3BPATOM TOKA Yepe3 3€MJII0 B HAPY)KHBIX JIMHUAX
CBSI3U U JIMHUSX CBSI3W BHYTPH 3/IaHHUIA;

2) ceTd mNHTaHHs IOCTOSHHOTO TOKa, OOCITYXHBaroIIMe 00O0pyIOBaHUE
MH()OPMAIIMOHHBIX TEXHOJIOTHI BHYTPH 3JaHHUH.

3) MecTHbIE CETH aBTOMATHYECKOro oOMeHa WHQOpMaLueil MexIy
OTIETBHBIMU YCTaHOBKaMH;

4) MECTHBIC CETH CBSI3H,

5) cucTeMBl THOXXapHOM CHTHAIHM3AIMU W JPYTHe CHUCTEMBI aBapHHHON

CUTHaJIM3alliu
Tabruya 2.2.1.
Knaccugpuxayus nposoonuxos
Tun Oneparop Po
O0603HaueH H Topsino | O603HaueH Buzer mpoBoHuKOB A
aVMeHOBaHHE IIPOBOJTHHKOB
ne K ue
1 BasucHble 1-0 1 E E, EQ H | nepBooGpasx
ble
I-1 E - - EEQ | EH |npoussoausie
11 3alIMTHEIE 1I-1 P PE | PEO PEQ | PH 1-ro pona
112 PE Ep EPO |PEEQ [PEH| 2-ropoma
111 Monnues I-I LP LPE| LPE; |LPEQ|LPH| I-ropona
aIlUTHBIC
-2 LPE E p| Epy |LPEE|LPE| 2-ropoga
Q H
v DyHKI 1-0 1 N M M L | mepBooGpasH
HOHAJbHbIE ble
I-1 E EN EN>3 EM EL |npousBoausie
IV-1 F Er| Ep EQp | Hg 1-ro pona
V-2 FE - - EEQF EHF 2-ro poaa
A% Cosmemennsie | 11-2 PE Epr| Eppo - PEL | I-ropona
V-1 PE, - |PE)N, [PEM | -
-2 LPE E | Eppo - LPE| 2-ropona
LPF L
V-2 LPE, - |LPE)N,|NPE; | -
3 M
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Puc. 2.2.1.A Knaccudukauusi npoBOJHUKOB (CTPYKTYpPHAsl cXeMa)
Tabnuya 2.2.2

Haumenvuiue pasmepvl nonepedHoco ceyerusl Heu3oauUpo6anHblx 3aujunmblx,
MOJIHUE3AWUNIHBIX U COBMEUIEHHbIX CMAIbHbIX npOGO()HMKOG, He 3auUU{eHHbLX
om Koppo3uu U He UMernuux MexXaHuyeckou 3auwumol
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Pazmepst
Kuaace Venosust Coprament Jnamerp | Tonumnua | Tnamerp ITnomane
OPOBOJHHKOB  |IPOKJIAIKH NPYTKa, | MOJIOCHI, | MPOBOJOKH, | CEYECHMS,
MM MM MM MM
MonHuenpueMHUKI B [IDYTOK 16 200
(A) I TpOC
MIIC TIPYTOK
TokootBoss! (LPE) B 18
VpaBHUBAIOLIHE B TPYTOK 8 ’ 50
(PEEQ, LPEEQ) ’ nosoca
3azemssitoue (PE, B.T TpoC
LPE) ’ 4
TPYTOK 78
BripaBauBaromue Tr 110J10ca 10 29 100
(PEH, LPEH) Tpoc i 72
B MPYTOK 150
r 110J10ca 14 160
Basemmarenn (Ey) 2,6
TpPOC 100
B TIPYTOK 16 200

Puc. 2.2.1.b. Knaccuduxauusi npoBoAHUKOB (KPyroBasi 1uarpaMmma)

6) cucTeMBl, OOCITY)KMBAIOIIME YCTAHOBKH 3/aHMIl, HAIpUMep, CHUCTEMEI
MPSIMOTO IU(PPOBOTO KOHTPOJIS;

7) cHCTEeMBI KOMIBIOTEPHOTO KOHTPONS MPOM3BOACTBA M IPyTrHe
KOMITBIOTEpPHBIE YCTPOICTBA.

OunbTpsl  MOJABICHHS paaHonomex, KOTOPBIMHU OCHAII[AETCsI
UH(OPMAIMOHHO-TEXHOIOTHYECKOe  000OpYyAOBaHHE, MOTYT  BBI3BIBAThH
MOSIBJICHNE TOKOB YTEUKH, MpeBbIIamux 3,5 MA. B takux ciaydasx oOpbIB
Lenu 3amuTHOTO 3a3eMIE€HHS IPUBOJUT K POCTY HAMPSKEHUS TPUKOCHOBEHHS
J0 3HAa4YeHHWH, IPEBBIMIAIONINX MpPENeTbHO JIOIMycTHMble. TpeOoBaHMs .
2.2.18. - 2.2.25., HampaBiCHHbIE Ha IPEJOTBpAILlEHHME OTOH ONACHOCTH,
OTHOCATCA K  DJJEKTPOYyCTAHOBKAM,  MNHTAOMUM  HWH()OPMAIHOHHO-
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TEXHOJIOTUYECKOe 000PY/I0BaHKE C TOKAMH YTCUKH, IPEBBIIAIOIMME 3,5 MA.
B nmampHefimeM Takoe o0opymoBaHHe OyneM Ha3bIBaTh HWH(OPMAIHOHHO-
TEXHOJIOTHYECKUM 00OpY/IOBaHHWEM C OOJIBIIMMH TOKaMHU YTEUKH. 3a3eMJICHUE
JNIEKTPOYCTAHOBOK, IHUTArOIIHX MH()OPMAIOHHO-TEXHOIOTHIECKOe
o0opytoBaHUE ¢ OOJIBIIMMHU TOKAMH YTEYKH, IOJKHO COOTBETCTBOBATH OOIIMM
TpeOOBaHMAM HACTOSINETO pasfena ¢ ydeTroMm TpeOomammit 2.2.18. - 2.2.25,
KOTOpBIE JOMOJHSIOT o0mme TpeboBaHus. TpeOOBaHUS HACTOSNIETO pasjelia
PaCIpOCTPaHAIOTCA Ha JJIEKTPOYCTAHOBKH 3[aHUI O MeCTa IPHCOSTUHCHUS
WHPOPMAIIMOHHO-TEXHOJIOTHIECKOro 00opynoBanus (puc. 2.2.3).
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Puc. 2.2.2. 3amurHoe u padouee 3a3emiienusi B cucreme TN.

B  nanpHeiimem  uznoxkeHnu ~ OylneM  HMCIIONB30BaTh  CIEAYIOIIYIO
TEPMHHOJIOTHIO:

Hnghopmayuonno-mexnonozuueckoe 0bopyoosarue - 6Js10KHU
JJIEKTPOAIIapaTypsl, KOTOpPBIE pa3felbHO WJIM COOpaHHbIE B CHCTEMBI
HAKaIjIMBaIOT, 3allOMHHAIOT U TIPeoOpa3oBbIBAlOT HHGpopManuio. BBong u
BBIBOJI HMH(POPMAIIMA MOXET OCYIIECTBISITCS C MOMOIIBIO BIIEKTPOHHBIX
npubOpOB.

Cucmema ypasnusanusi nOMeHYUAIO08 C HUSKUMU ROMexamu - CHUCTeMa
YpaBHMBaHHS TOTEHIMAIOB, IPU KOTOPOH YPOBEHb TIbBAHUYECKUX BIIUSTHUN
BHEIIHUX HCTOYHHKOB HE BBI3BIBACT HENOMYyCTHMBIX HapylleHHid B pabore
WH(POPMALIMOHHO-TEXHOJIOTHYECKOr0 000py/1I0BaHUSI.

B aTOM pazznene nox TepMuHOM «padodee (PyHKIMOHAILHOE) 3a3EMIICHHE)
MOHMMAETCsl MCIOJb30BaHUE 3€MJIM U YPAaBHUBAIOUIMX IPOBOJHHMKOB [UIS
meleil  mepejaud  CHTHAIOB W Ui OOECleueHHs DJIEKTPOMAarHHTHOM
cosmectumoctu (OMC).

T'naenotii 3a3emaarwuil 3axcum
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2.2.1. B Tex cnyyasx, korga nenu bCHH, 3CHH u goctynHsle npoBosiine
gact obopymoBanus kimacca Il m kmacca III 3a3emuteHsl s paboumx
(pyHKUMOHANBHBIX) WeNed, OHM JOJDKHBI OBITh COEJMHEHBI C CHCTEMOMU
YpaBHHBaHHS ITOTECHIHAIOB B COOTBETCTBUU C TpeOoBaHWsIMH paznena 2.1.
(puc. 2.2.4). PaGouee (pyHKIMOHATIBHOE) 3a3EMIICHUE MOXET OBITh 00eCIIeueHO
MMOCPEJCTBOM 3alllUTHOTO TPOBOJHHMKA IMHUTAIOMIEH Mend HH(POPMAIIHOHHO-
TEXHOJIOTUYECKOro oOopynoBaHus. B  psme ciyyaeB poib pabodero
(pyHKIMOHATEHOTO) 3a3€MIISIOIIETO MPOBOJHUKA M 3allIUTHOTO IMPOBOJHUKA
BBIIOJIHAET CIELMAlIbHbI COBMELIEHHBI IMPOBOJAHMUK, COEIUHEHHBIH C
TJIABHBIM 3a3eMIITIONIAM 32)KAMOM 3JIaHHSI.
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Puc. 2.2.3. IInTaromas 3JieKTPOyCTAHOBKA H MH()OPMALUOHHO-
TeXHOJIOTHYecKoe 00opy10BaHHe

1 - 3JIEKTPOYCTAHOBKA; 2 - HH(POPMALMOHHO-TeXHOJI0THYecKoe odopyaoBanue (MTO); 3 -
pPa3beMHOe KOHTAKTHOE COeIHHEHHe VISl TOKA NPOMBILULICHHOH YacToThI; 4 -
npucoenunennoe UTO; 5 - coennHnTe1bHAst KOPOOKA; 6 - COeAMHUTENBHbIE 323KUMbI
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Puc. 2.2.4. YpaBHUBaHHE MOTEHIIMAJIOB MPOBOASIIUX YACTE, TOCTYMHBIX
OAHOBPEMEHHOMY MNPUKOCHOBECHUIO

1 - OTKpBITHIE IPOBOJSIIIHE YACTH; 2 - JOCTYNHbIE NPOBOASIIINE YACTH, 3a3eMJICHHbIE 1151

pabouux (pyHKIMOHANBLHBIX) Lie/1eii; 3 - CTOpOHHME MPOBOAsILINE YacTH; 4 - 000py0BaHHE

kJjacca I; S - o6opynoBanue knaccos I, I1, IT1; 6 - MmeTa/l/inyecKHe KOHCTPYKIHUH,
TPYOONPOBOABI U T.IL; 7 - 00IAasi cCeTh YPABHUBAHUS MOTEHIIHAJIOB
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2.2.2. Poap cBOE0OOpa3HOrO pacHpeiesCHHOTO TIJIABHOTO 3a3eMIISIOIIETO
3aKMMa 3JaHHS MOXKET BBINONHATH TJIaBHAs 3a3eMILIOINAs IIMHA 3JIaHHsA,
MIO3BOJISIIOINAS 3a3eMIIATh MH(DOPMALMOHHO-TEXHOJIOTHYECKOoe 000pyAOBaHUE
3JIaHHS ITyTEM COEIUHEHHSI TIOIISKAIINX 3a3eMIICHHIO YacTell 000pyI0BaHHUS C
Onvkaliield TOYKOM 3a3eMiIsrolled IIMHBL [J1aBHas 3a3zemMuisdomias IIMHA
3JIaHMs TOJDKHA OBITH BBITIONIHEHA B BHJIE 3aMKHYTOT'O KOHTYPA, MPOJIOKEHHOTO

o nepuMmerpy 3AaHusA. [lnomane momepedyHoro  ceueHusl  IVIaBHOM

2

3336MJ’I$[IOHI€I\/'I HIWHBI 3IaHUA JOJDKHA OBITH HE MeHee 25 MM” 110 MEOU. O,Z[HaKO

He TpeOyeTcsl MPUMEHATh 3a3eMJISIIOILYI0 LIMHY cedeHueM Ooiee 50 MM 110
MeJTu.

2.2.3. K raBHOMY 3a3eMJISIIOIIEMY 32)KHMY HJIU K TJIABHOW 3a3eMIISIFOILCH
[IMHE JTOJDKHBI OBITH MPHCOCTUHEHBI 3a3eMIISIONINE MPOBOJHUKH, 3alllUTHEIC
IPOBOAHUKY, MPOBOAHUKH TIJABHOM CHUCTEMBl YpaBHMBAaHHS IIOTEHIMANOB,
MPOBOJHUKHK pabodero ((QyHKIMOHATBHOTO) 3a3eMIICHHSI, CTaJbHbIE TPYOBI
KOMMYHUKAllMH 3HaHUM W MEXKIy 3JaHMAMH, METaJUINYEeCKHEe YacTH
CTPOUTENBHBIX  KOHCTPYKIMHA, B TOM 4HCIE CTallbHasg  apMarypa
JKeNIe300€TOHHBIX ~CTPOUTENbHBIX KOHCTPYKLMH, CHCTeMa LEHTPaJbHOTO
OTOIUICHUSI ¥ CHCTEMbI BEHTWIAMH W KOHAMIMOHHPOBAHUS BO3AyXa, KpOMe
TOTO, - MPOBOJAIIUE SKPAHbI, METAUINYECKHE OOOJOYKM M CTanbHas OpoHs
KabeJeil csa3u;

- 3a3eMJISIIOIME IPOBOJHUKH YCTPONUCTB 3aILUTHI OT ePeHANPSHKEHHH

- 3a3eMJISIOIIUE TIPOBOTHUKY aHTEHH PaIHOCBS3H;

- 3a3eMJSIOIIME IPOBOJHMKHM CHCTEM IIUTAaHUS IOCTOSHHOIO TOKa
MH()OPMAMOHHO-TEXHOJIOTUIECKOTO 000PYIOBAHNS,

- IPOBOJIHUKH CUCTEMBI MOJIHHE3AIUTHI;

- IPOBOJIHUKH BCIIOMOTAaTENIbHOM CHCTEMBI YpaBHUBAHHS TIOTCHIHAIOB.

2.2.4. T'naBHas 3a3eMJISIOIIAs IMHA JO0JDKHA OBITH MPOJIOKEHA OTKPBITO MIIH
B KkabenenpoBoxe (IIMHTYce, KOpoOe, JOTKe M T.I.), OOECIEeUHBAIONIEM
JIOCTYITHOCTh MO Bceil amuHe. ['onble NMPOBOMHUKM 3a3eMIISIONICH IIMHBI
JIOJDKHBI OBITH W30JMPOBAHBI OT MOJIEPKUBAIOIINX YCTPOMCTB, a B MecTax
IPOXOJia Yepe3 CTEHbI JOKHBI OBITh 3aIUIIEHBI OT KOPPO3UH.

2.2.5. I'maBHBIN 3a3eMIISIIOIINNA 3aKMM 3a3€MIISIONIEN IMMHBI TOIDKEH OBITH
IPUCOEIUHEH K 3a3eMJIUTEIO 3a3eMJISIOIIUM IIPOBOAHHUKOM,
VIOBIETBOPSIONIMM TpeOoBanusM pazfgena 2.1. [lromans momepedHoro
CEUCHHS 3a3eMJIIOLIETO MPOBOAHUKA JODKHA ObITh HEe MeHee 10 MM 10 MeJIH.

2.2.6. JIisi CHIKEHUsI BBICOKOYACTOTHOTO AJIEKTPOMArHUTHOTO BIIMASHUS B
3a3eMJIIOIIMH MPOBOAHUK MOTYT BKJIIOYAThHCS CHELUaNbHbIE (QUIBTP-IPOOKH.
OTH ycTpOWCTBa HE JOJDKHBI 3aMETHO YBEIMYUBATH CONPOTHBIICHUE
3a3eMJIAIOLIEr0 MPOBOAHUKA P IPOMBIIUIEHHON! YacToTe.

DNeKMpPOMaAZHUMHAA HECOBMECHUMOCH UHDOPMAUUOHHO-
mexnonozuueckux ycmanosok u PEN-npoeoonukoe 30anuit

2.2.7. ing MCKIIO9EeHHsI BOZMOXXHOCTH TPOXOXeHus pabogero toka PEN-
npoBofHuKa (puc. 2.1.5) depe3 CHTHanbHBIE LENH, B 3[aHHUAX, HMMEIOIIUX
HH()OPMAIIMOHHO-TEXHOJIOTHYECKHE YCTAHOBKY, MOJDKHA OBITH INpHUMEHEHa
cucreMa nutanus TN-S (puc. 2.1.6).

Ypasnusanue nomenyuanos

2.2.8. Cucrema ypaBHHBaHHS IIOTCHI[MAJIOB BKIIOYAET CIICHUAILHBIC
MPOBOJAHUKH,  METAJUTMUeCKHe  O0O0JOYKM  Kabenei,  MeTaUIMYecKue
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TpyOOIIPOBO/BI  3JJaHMs, METAIMYECKHE KaOeJICTIPOBOABI,  CIIELUaIbHbIE
MeTaJUTHYeCKUe CeTKH, CMOHTHPOBAHHBIE B ITOJY KQXKIOTO 3TaXka 34aHHS WX B
YacTH I1071a.

2.2.9. CranbHBIE U XKeIe300eTOHHbBIE KapKachl CTPOHTEIBHBIX KOHCTPYKIIHI
30aHUIl JOJDKHBI OBITH OOBEAMHEHBl B EIUHYIO CHCTEMY YPaBHHMBAIOLIMX
MIPOBOJHUKOB, NPHUCOCAUHEHHYIO K 3a3eMIIIONIEMY 32)XKUMy TJIABHOW IIMHEI
3a3CMIICHUS.

Pabouue 3azemnaouiue nposooHuUKuU

2.2.10. Tlmomaap TOMEPEYHOTO CEYEHHS pPabOYero  3a3eMIISFOILETO
MPOBOJHUKA JIOJDKHA OBITH OMpE/eIeHa ¢ yY4eTOM ITUTEINbHOCTH MPOTEKAHUS
pabouero Toka MpH HOPMATEHOM PEXKUME, a TAKIKE C yIETOM BO3MOKHOT'O TOKa
KOpOTKOTO 3amblkaHus. OTHAKO IUIOMIAAb MOMEPEYHOro cedeHHs pabodero

3a3CMJIAIOIICT0 NPOBOAHMKA JOJKHA ObITh HEe MeHee 10 MM2 1o MEau.

Ob6vedunenue padouux 3a3eMasouiUx U 3auiUmMHbLX HPOEOOHUKOE

2.2.11. [TpoBOTHUK BO3BpaTa MOCTOSIHHOTO TOKA MUTAHUS WH(OPMAIIMOHHO-
TEXHOJOTUIECKON YCTAHOBKH MOXET OBITh HCIIOJIb30BaH B KauecTBE pabodero
3a3eMIIMIOLIET0 M 3aIlIUTHOTO MPOBOJHUKA, €CIM IPH 3TOM HAampsDKeHUE
MPUKOCHOBEHUSI K OTKPBITBHIM TPOBOJISIIUM YacTsSM HE MPEBBICUT IMPEIeTbHO
JIONYCTUMBIX 3HAUEHHH.

2.2.12. Ilmomanp TOIEPEYHOTO CEUCHUS OOBEIUHEHHOTO pPadodero
3a3eMJISIOINET0 M 3aIUTHOIO IMPOBOJHHMKA JOJDKHA OBITH TakoH, YTOOBI
NaJieHre HATPsDKEHHS B HEM TPH JTUTENFHOM MPOTEKaHHH TOKa HOPMAaIEHOTO
pexuma Obuio He Oomee 1 B. Tlpu pacuere mnageHus HanpsHKCHUs
IIYHTUPYIOWass TPOBOJUMOCTh CTOPOHHHX  MPOBOASIIMX dacTedl  He
YUUTHIBAETCS.

2.2.13. PexomeHayeTcs OOBEOMHEHHBIH pabouMii 3a3eMITIONIANA U
3alIUTHBIH MPOBOJIHUK Yepe3 Kaxkzaple 10 M MPUCOSAMHATh K ypaBHUBAIOIICH
CEeTKe WM K TJIABHOW 3a3eMIISIONICH [IMHE.

Cuznanvuvle coeounenus

2.2.14. B 3paHusAX ¢ HapyXHbBIMU IIPOBOJHBIMHM  yCTAHOBKaMH,
BKItovyaromumMn  PEN-ipoBoiHUKH, At oOecrieueHus] 3JIeKTPOMAarHUTHOU
COBMECTUMOCTH KaOellel CBA3M M 3JIEKTPOYCTAHOBOK MOTYT OBITH IIPHMEHCHBI
CIIeTyIOII[HI€ MEPBI:

1. Vcnionp30BaHNe ONTOBOJIOKOHHBIX CHCTEM IS Kabeneil cBs3u;

2. Hcnonb3oBaHue pa3fendlOIUX TPaHC(HOPMATOPOB JUIT  MHTAHUS
HH()OPMAIIMOHHO-TEXHOJIOTHIECKOT0 000PyI0BAHIS;

3. Otnenenue Tpacc kabeneil CBsI3U OT Tpacc CUIIOBBIX Kabereii;

4. Ucnomp3oBanue o0opyaoBanue kiacca 1L

Cnocoout 3a3emienus u ypaeHUGAHUA NOMEHYUAL06 0151 00ecneuenus
2JIEKMPOMAZHUMH O COSMECHUMOCHIU

2.2.15. Paduanvnoe coedunenue 3auumnblx npoeooHukos (puc. 2.2.5)
MOXeT OBITh JOMYIIEHO IS 3alluThl WH()OPMAIMOHHO-TEXHOJIOTUIECKOTO
000pyI0OBaHMUsI, UIMEIOIIET0 HU3KYH YyBCTBHTEIBHOCTh K 3JCKTPOMArHUTHBIM
BiusHUSAM. [lpm  3TOM THTaomas ceTh W CHUCTeMa  3a3eMIICHHS
paccMaTpruBaeMoro WHPOPMALIMOHHO-TEXHOJIIOTHYECKOT0  000pYI0BaHUS
JIOJDKHBI OBITH OTJENICHBI OT IPYTUX MUTAIONINX CETeH U CHCTEM 3a3eMJICHUS, a
TaKK€ OT CTOPOHHUX MpOBOIANIMX wyacTed. Paboume 3azemusionme u
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3alIUTHBIE MPOBOJHUKHM HH(DOPMALMOHHO-TEXHOJIOTUYECKOI0 000pYyIOBaHUS
COC/IMHSIOTCSl TOCPEJCTBOM CIEIHAIBFHOTO HW30JMPOBAHHOTO TPOBOTHHKA C
3a3eMIIIOLINM 32)KHMOM IJIaBHOH IIMHBI 3a3eMIICHUS.

2.2.16. Mecmnas cucmema ypagnugauus nomenyuanog (puc. 2.2.6)
MIO3BOJISIET HECKOJIBKO CHU3UTh YPOBEHb JJIEKTPOMAarHUTHBIX — BIUSTHUH
JJIEKTPOYCTaHOBOK Ha MH()OPMAMOHHO-TEXHOJIOTHYECKOe 00opymoBanue. Kak
U B ClOydae paauajgbHOro coeluHeHus (m. 2.2.15.), cucteMbl NHUTaHUS U
3a3eMIICHHS paccMaTpuBaeMoro UH()OPMAIIMOHHO-TEXHOJIOTUIECKOTO
000pyOoBaHus, BKIIIOYAsl YPAaBHUBAIOILYIO CETKY, JOJKHBI OBITH OTIETICHBI OT
JIPYTUX THTAONMIMX CETeH W CHCTeM 3a3eMIICHHs, a TakKe OT CTOPOHHHX
MPOBOJSIIMX YacTed, TaKUX KakK CTalIbHOM WM  JKeJIe300€TOHHBIN
CTPOUTEIBHBIN KapKac 3/1aHHS.

2.2.17. nsa obecnieueHusi OOIIEro YpaBHUBAHUS MOTEHIIMAJIOB Ha KaXJIOM
9Ta)Ke JOJDKHBI OBITh BBITIONHEHBI TOPH30HTAIBHBIE YPABHUBAIOIINE CETKH,
MEXAy KOTOPBIMH IOJDKHBI OBITH YCTPOECHBI BEPTUKAIBHBIE YPaBHUBAIOLINE
cBs3u (puc. 2.2.7). [Ipu 3ToM cucteMa ypaBHHBAIOIINX CETOK COCIHHSETCS CO
BCEMU CTOPOHHUMH TIPOBOJSIIMMM YaCTSIMU 3[JaHUS, B TOM YHUCIE CO
CTaJbHBIMH W  JKeJIIe300€TOHHBIMH  CTPOUTEIBHBIMH  KapKacamMH W
METaIMYeCKUMH  TpyOONpOBOJaMHU 3[aHUS, a TaKXKe C OTKPBITHIMU
MPOBOMSIIMMH  YacTSAMH  JJIEKTpOycTaHoBOK.  OOmiee  ypaBHUBaHUE
MOTEHIMAJIOB JIOJDKHO BBIMOJHATECS I OOeCredeHHs] 3MeKTPOMAarHUTHOH
COBMECTUMOCTH OTBETCTBEHHBIX MHPOPMAIIHOHHO-TEXHOJIOTTIECKUX
YCTAHOBOK.

Puc. 2.2.5. PaguajibHO coelMHEHHbIE 3alIUTHLIE NpPpOBOAHMKH

1 - uH(OPMALHOHHO-TEXHOIOIHYECKOE 000pPYy10BaHNe; 2 - CHTHAJIbHBIE kKabean; 3 -
pacnpee/IMTeJbHbI IUT; 4 - [IABHbIH 323eMIISTIOLIMIA 32:KHM HJIH IJIaBHAs 3a3eMJIsI0IAast
HIHHA

[ononnumenvuovie mpedosanus 0,11 000py006aAHUA C MOKAMU YIEYKU,
npesvruiarowumu 3,5 mA

2.2.18. Tpe6oBanuss mm. 2.2.18. - 2.2.22. pacnpocTpaHSIOTCS Ha
JJIEKTPOYCTaHOBKH, HHUTAOINe MH()OPMAIOHHO-TEXHOIOTHIECKOe
obopynoBanue (puc. 2.2.3). JlomonHuTenbHbIE TPEOOBAaHUS, OTHOCSIIMECS K
cucremam nutanus TT u IT, nansl B myHkrax 2.2.23. u 2.2.24.

WNHpopMallMOHHO-TEXHOJIOTHYECKOE 000pyIOBaHHE C TOKOM YTCUKH,
ImpeBBIIAaOmuM 3,5 MA, HECOBMECTHMO C  3JIEKTPOYCTaHOBKaMHU,
conepxanumu Y30-/1.
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Puc. 2.2.6. Ucnonib30BaHHE MECTHOI TOPU30HTAJIBHOI CHCTEMBI
YPABHUBAHHUSI NOTEHIHAJIOB (TOPU30HTA/ILHAS ceTKa) O003HAYeHH Te Ke,
4YTO W Ha puc. 2.2.5

[onoanumenvrvie mpedosanus 01 31eKmMpoyCmano60K, NUMaruiux
o0opydosanue ¢ moxkamu ymeuxku, npesviuiarowumu 10 mA

22.19. Ecmm mnpu  BHIOTHEHHH TPeOOBaHMI  3IEKTPOMATHUTHOI
COBMECTUMOCTH (CM. TI. 2.1) TOK yTeuku o0opynoBanus npesbimaer 10 MA, To
IIUTaHHEe 00OPYHOBAaHHS JODKHO OBITH BEIOIHEHO OJHUM U3 TPEX CIOCO0O0B,
yKa3aHHbIX B mm. 2.2.20., 2.2.21., 2.2.22.

Sawummnsle nNPOGOOHUKU VEEIUYCHHO20 CeUeHUs

2.2.20. I1;nomaah NONEepevYHoro ce4eHns 3alNTHBIX POBOIHUKOB:
a) B clly4ae WCIONb30BaHHWA B KadecTBe PE-mpoBomHWKAa HE3aBHCHMOTO

MPOBOJIHHUKA IUIOIIA/b €T0 MOMEPEeYHOro CEYeHHUs A0JDKHA ObITh He MeHee 10

MM,
0) B ciyuae UcIoabp30BaHus B kauecTBe PE-ipoBoaHMKa JBYX IPOBOAHUKOB

C HC3aBUCHUMBIMHU KOHTAKTHBIMHU COCAUHCHUSAMHU IUIOMIAAb IIONCPEIHOIO

CEYeHUS KaXKJI0T0 MPOBOJAHUKA J0JDKHA OBITH HE MeHee 4 MM2;

B) B CJIydac¢ HCIOJIb30BAHHS B KadC€CTBC PE-HpOBOI[HI/IKa OHHOfI U3 KU1
MHOTO’KHMJIBHOTO Ka0eJst mIomanp eé MONEPEYHOro CCUCHUA JOJDKHA OBITH HE

MCHEC 2,5 MM2 IpH yCJIOBHH, YTO CyMMapHas Ijiomanb MOonepeIHbIX CECUCHHIA

BCEX JKHJI Kabenst e MeHee 10 MM2;

F) B CiIy4ac IIpPOKJIaaKH PE-HpOBOI[HI/IKa B MCTAJLNIMYCCKOM KaGeJ’IerOBOHe,

KOTOpbIIl IIPEJHAMEPEHHO COEIMHEH C HUM [apajuleNbHO, IUIOIAAb

IoNepeYHOro CCUCHUA IMMPOBOJAHUKA JOJDKHA OBITH HE MEHEE 2,5 MM2.
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Puc. 2.2.7. Ucno/ib30BaHNe FOPH30HTAIBHBIX H BEPTUKAJIBHBIX CHCTEM
YPAaBHUBAHMS NOTEHIUAJIOB
5- COCIMHECHHUS C TOPU30HTAJTIBHBIMHU CHUCTEMAaMH YPABHUBAHUSA IOTCHIHAJIOB HA IPYTrux
JTaAKaAX, a TAKIKE COCAUHEHHUS ¢ METAJIHYECKHUM HJIH JKeJ1e300e TOHHBIM KapKacoM 31aHHuHA;
Jipyrue 0603HaYeHHs Te e, YTO M HA puc. 2.2.4
2.2.21. MOHUTOPHHI LEJIOCTHOCTH 3aIUTHBIX TPOBOJHUKOB JOJDKEH
obecrieunBaTh aBTOMAaTHIECKOE OTKITIOYCHUE MTUTAHHS B CIIydae UX pa3pblBa.
2.2.22. TIutaHue 000pYIOBAHWS J[0JLKHO OCYINECTBJIATHCH Yepe3
pasfensiommii _Tpancpopmartop (puc. 2.2.8) MiIM OT HCTOYHHKOB C
PaBHOLIEHHBIM pazfeneHueM wLened. Ilpu sToM BTOpHYHAs Lemb AODKHA
BBINONHATHCS 10 cucteme TN-S (puc. 2.2.6).

[Mononnumenvuovie mpedosanus 0 cucmemvt TT

2.2.23. Ecau uenb 3amuuieHa ycrpoiicrBom auddepeHnnanbHoi
samuTel (Y30-/I). To mosHbli Tok yTeukn [5(4), compoTuBieHHE

PACTeKaHUIO 3a3eMIIUTENST OTKPBITHIX TMPOBOISIIMX YacTel oOopymoBaHus R
(Om) n tok ycraBku Y30-/ Iy, (A) ROWKHBI yAOBIECTBOPSTE CIEAYIOLIEMY

COOTHOIICHHUIO
I U
J R Q- Gt
2 2R
riae
Uy, - mpezenbHO 10y CTUMOE 3HaYCHHE HANPSDKCHUs IPUKOCHOBEeHNS, B.

HHononnumenvhvie mpedosanus 0asa cucmemvt IT

2.2.24. IlnTanue 060pyI0BAHNSA ¢ 00JLIIHM TOKOM VT€YKH OT CHCTEMbI
IT MoXeT OBITH MOMYIIEHO MPH YCIOBUH, YTO CONMPOTHBICHUE 3a3EMIIIIOIIETO
YCTpO#CTBA, UCTIOIB3YEMOTO JIJIsl 3a3€MJICHHUST OTKPBITHIX MPOBOIAIINX YacTeit

MHPOPMAIIMOHHO-TEXHOJIOTHIECKOTO 000pyIOBaHus, - R YAOBIETBOpPSET
HEPaBEHCTBY
30
Ri—,
Iy
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rac
IA - TOK 3aMbIKaHHS (1)&3])1 Ha OTKPBITHIC IPOBOIAINHNEC YaCTH. 3HaucHUe IA

BKJIIOYAeT B ceOsl 3HAUEHHUS BCEX TOKOB HyJ'lCBOﬁ MOCJICA0OBATCIIBHOCTH.

Puc. 2.2.8. ITuranne UTO uepe3 paznensironuii TpanchopmaTop

1 - pasaensiiommii TpancdopmaTop; 2 - Harpy3Ka; 3 - OTKpbITbIe IpoBoasimme yacTu; C -
TIOMeXO0NoAaBIAIOIMI PUILTP

Tpebosanusa Kk cucmeme ypaeHUBAHUA NOMEHUUATL08 C HUSKUMU HOMEXAMU

2.2.25. OTKpBITHIE MPOBOJSIIIHE YacTH MHGOPMANMOHHO-
TEXHOJOrMYeCKOr0 000PYI0BAHUS JAOUKHbI _ObITh NPHCOEAUHEHBI K
32;KMMY IJIABHOM 323eMJISIIONIEH INHDI.

OTo TpeOoBaHWE PACTIPOCTPAHSETCS M HA OTKPBITHIC MPOBOJIIME YacTH
obopynosanus knaccos 1l u 111, a Taxke neneit 3SCHH u ®CHH.

LJIABA 3. DJIEKTPOYCTAHOBKH HANIPSI)KEHUEM BBIIIE 1 KB
CETH C Y®PPEKTHUBHO 3A3EMJIEHHON HENTPAJIBIO

Ipunyun nopmuposanus

3.1. 3azemuisirolee YCTPOMCTBO AJIEKTPOYCTAHOBKH HAIPSDKEHHEM BhIme |
kB cetn ¢ sddexTrBHO 3a3eMIEHHOW HEWTPANBIO CIEIyeT BBHIOJIHATH C
coOmroieHreM TpeboBaHul MO0 K HANPSKCHUIO MPUKOCHOBeHUs (cM. 3.5. -
3.8.), mbo c coOmoneHneM TpPeOOBaHUI K €ro CONPOTHUBICHHIO W K
KOHCTPYKTUBHOMY BbInosiHeHHo (cm. 3.3., 3.4., 3.8. - 3.10.). Kak B ToM, Tak u
B JPYyroM cilydae IOJDKHO OBITh COOJIONEHO TpeOOBaHWE OTpaHHYCHHUS
HaNpsDKCHUs Ha 3a3eMiisiioineM yctporcTtBe (cMm. 3.2.). TpeGomanus 3.3. He
pacnpocTpaHsIOTCs Ha 3a3eMIISIONIHe ycTpoicTBa orop BJL

Jnsi paboyero W 3al[UTHOTO 3a3¢MJICHHH  BBIMOJNHSAETCS  COUHOE
3a3eMJISIoNIee YCTPOICTBO.

Hanpsocenue na 3azemisrowem ycmpoucmee

3.2. HanpsizkeHHe Ha 3a3eMJISAIONIEM YCTPOIiCTBe NMPH CTEKAHUM ¢ HEro
PacYéTHOro TOKa 3aMbIKAaHMS HA 3eMJIK0 He J0JLKHO mpeBblmiaTth 5 KB.
Ilpn HanpsikeHHH Ha 3a3emJsdiolieM ycTpoiicTBe 0ojee 3 KB 101:KHBI
OBITh NPEAYCMOTPEHBI MepPhI N0 3aIIUTE W30JSIHN OTXOIAIMNX Kadeaei
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CBSAZM U TECJCMEXAHUKH M 110 INPEAOTBPAICHUIO BbIHOCA OIACHBIX
MNOTCHIIMAJO0B 3a NpeaeJbl 3JICKTPOYCTAHOBKH.

Conpomu(menue 3aA3eMAAI0ULe20 YCHPOUCIEA

3.3. 3azemasiioniee YCTPOWCTBO, BBINOJHAEMOE € CO0JIIeHHEM
TpeOOBaHMUl K €ro COIPOTHBICHUIO, JOJDKHO MMETh B JIOOOE BpeMs roja
conporuBieHue He 6oiee 0,5 OM ¢ y4ETOM €CTECTBEHHBIX 3a3EMITUTENCH.

Boipasnusanue nomenyuaios

34. B uensax BbIPABHUBAHUSA 3JEKTPUYECKOI0 NOTEHUMAIA M
olecrieyeHUs] NPUCOENMHEHUs] 3JeKTPOOOOPYIOBAHMA K 3a3eMJISIIOIEMY
YCTPOICTBY Ha _TEePPUTOPMM, 3aHATON 00opyaoBaHueM, _cjeayeT
NPOKJANBLIBATL _ NPOJOJbHbIE M IoNepeYHble  FOPHU3OHTAJbHbIE
3a3eMJIMTEJIM U COYHHATH UX MexKAY c000i B 3a3eMJISIIOLIYIO CETKY.

[TpononbHbIe 3a3eMJIMTENM JAOJDKHBI OBITH IPOJIOXKEHBI BIOJNb  Oceit
NIEKTPOOOOPYXOBAHHS CO CTOPOHBI 00CITykuBaHUS Ha Tayoune 0,5 - 0,7 M ot
MOBEPXHOCTH 3eMiu u Ha paccrossHud 0,8 - 1 M oT (GyHIAMEHTOB WA
ocHOBaHMH o00opynoBaHus. Jlomyckaercsi yBETHMYCHHE PACCTOSIHAN  OT
(hyHIIaMEHTOB WJIM OCHOBaHMW 000pyAOBaHMs /10 1,5 M C MPOKIAAKOH OJHOTO
3a3eMIIMTENS Ul IBYX PSJOB O0OpPYNOBaHHS, €CIIM CTOPOHBI OOCITYKUBAHUS
oOpaiieHsl OfHa K Jpyrod, a paccTosHHEe MeXAy GyHAaMEeHTaMd WIH
OCHOBAaHMSAMH JIBYX PsJIOB HE npesbimaet 3,0 M.

[Tomepeunsle 3a3eMIMTENN ClIEAyeT NPOKJIAAbIBaTh B YJOOHBIX MECTax
Mexay obopynoBanueM Ha riyomae 0,5 - 0,7 M OT MOBEPXHOCTH 3EMIIH.
PaccrosiHue MexIy HUMH PEKOMEHAYETCs] IPUHUMATh YBEINYHBAIOIUMCS OT
nepudeprn K NeHTpy 3a3eMIsTIomeit ceTku. [Ipu 3ToM mepBoe U mocieayommne
paccTosiHMSA, HauuHas OT nepudepuu, He JODKHBI IPEBBIIATh COOTBETCTBEHHO
4,0;5,0;6,0;7,5;9,0; 11,0; 13,5; 16,0; u 20,0 m.

Pasmepsl  sueek  3azemuisiomied  CETKH, MPUMBIKAIONIMX K MecTaM
TIPUCOEINHEHUS HelTpanen CHJIOBBIX TpaHcopMaTopos,
KOPOTKO3aMbIKaTeNe, KOMIEHCUPYIOUIMX alNapaToB U T.I. K 3a3eMIISIOLIEMY

YCTPOMCTBY, HE TOJDKHBI IIPEBBINIATE 66 M2,

l'opuszoHTanbHBIE  3a3eMIIUTENI  CllefyeT TpPOKIafbIBaTh IO  Kparo
TEPPUTOPHH, 3aHAMAEMOH 3a3eMIIIONINM YCTPOHCTBOM TaK, YTOOBI OHU B
COBOKYITHOCTH 00pa30BbIBAIN 3aMKHYTbIH KOHTYD.

I'myOuna yKIagkyd TOPHU3OHTANBHBIX 3a3emiuTeneil Ha Teppuropun OPY
JoikHa ObITh He MeHee 0,5 M, 3a TeppuTOpHell IEKTPOYCTAHOBKY - HE MEHee
I m.

B cxampHBIX TOpogax MOOMYCKAeTCss NPOKIAAbIBaTh 3a3€MIMTENH Ha
MeHblIeH riryoune, Ho He Menee 0,15 M.

BeprukansHble 3a3eMJIUTENH, IpHMeHseMble ISt CHUKEHUS
COIIPOTUBJICHUS 3a3€MIIIOLIEIO YCTPOUCTBA, PEKOMEHIYETCsS yCTaHaBIUBATh
0 €T0 BHEIIHEMY NTEPUMETPY.

Ecnu KoOHTyp 3a3eMJSIOLIEr0o YCTpPOMCTBA pacrojaraercss B Ipejenax
BHEIIHETO OTPa)JIeHUs, TO y BXOJOB U BBE3ZOB Ha € TEPPUTOPUM CIETyeT
BBIPABHUBATH IIOTEHIMAN ITyTEM YCTaHOBKU JBYX BEPTUKAIbHBIX 3a3€MIIUTEICH
y BHEIIHET0 TOPU3OHTAILHOTO 3a3€MIIUTENs HANpOTUB BXOJOB M BBE3J0B.
BeprukanbHble 3a3¢MIIUTENH JODKHBI OBITH JUTHHON 3 - 5 M, a paccTosHHe
MeXTy HUIMH JJOJKHO OBITh PaBHO LITMPUHE BXOJa UM BhE3/a.
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Hanpsosicenue npukocnosenus

3.5. 3azemusiioniee yCTpOiCTBO, BbINOJHAEMOEe € CO0JI0eHHEM
TpeOoBaHUIi, NPeNbABASIEMbIX K HANPS)KEHHIO NPUKOCHOBEHH, J0JKHO
ofecnieyuBaTh B J11000¢  BpeMs 0432 NP CTEKAHMM C HEro TOKA
3aMbIKAHMSI HA 3eMJI0 3HAYeHWi HANpsiKeHHMs NPUKOCHOBEHHUs, He
NPEeBLINAIOINX _HOPMHPOBAHHBIX _ (Ta6a.  3.6.1.). ConporusieHue
3a3eMIIIOLIETO YCTPOWCTBA IIPU 3TOM OIpPEAEsieTcss IO AOIyCTUMOMY
HaNpPsDKEHUIO Ha 3a36MIIIOLIEM YCTPOMCTBE U TOKY 3aMBIKaHUSI HA 3EMIIIO.

3.6. Ilpu omnpenejleHMM 3HAYEHHMs] JONYCTUMOIO _ HANpPSKEHMSsI
NPUKOCHOBeHHs (Ta6a. 3.6.1.) B KauecTBe pacyeTHOTO BPEMEHH BO3ACHCTBHS
clleflyeT IPUHUMATh CYMMY BPEMEHH JNEHCTBHS 3aIUTHl U MOJHOTO BPEMEHH
OTKJIIOUECHUS BbIKIIOUaTeNnsd. lIpuy 3ToM A ompejaeneHus [JOIYyCTHMOIO
3HAYEeHUs] HANPSDKEHWS NPUKOCHOBEHMS Yy pabouumx MecT, TIIe Mpu
MIPOM3BOACTBE IIEPCOHANIOM OIEPATUBHBIX IEPEKIIIOUEHHN MOXKET BO3HUKHYTb
K3, cneayer npuHUMaTh Bpemst JEHCTBUS PE3EPBHOM 3aIlUTHI, & JUIS OCTAIbHON
TEPPUTOPUU - OCHOBHOMH 3aIUTHI.

Tabauya 3.6.1

Hopmuposannvie snauenusa nanpaxcenus npuKOCHO8EHUS U MOKO8,
NPOXOOAUUX Hepe3 YeN08eKd, O ANEKMPOYCMAHOBOK HANPAdlCceHUuem eviule |
kB uacmomoti 50 I'y c s¢ppexmugno 3azemnennoii Hellmpansio

Hopmupyema ITpo10mKUTETPHOCTD BO3ACHCTBHS TOKA t, C

# Beanyuna |0,01-0,08( 0,1 10203 |04 [05(0,61]0,708] 09 1 1-5
I MA 650 500 | 400 [ 325 | 250 200 (160 | 130 (110 | 105 | 100 | 50/t
U,B 650 500 |400 | 325 | 250 [200 160 | 130 [ 110 | 105 | 100 | 50/t

Pa3zmewenue 2opuzonmanbublx 3a3zemaumelien

3.7. Pa3MemneHne IPOROIBHBIX U MOMEPEYHBIX TOPU3OHTANBHBIX TacHTeNneH
JOJDKHO  ONpENeNsIThCs  TPeOOBaHMSIMH — OrpaHMYCHHS  HANpPsHKCHHN
MIPUKOCHOBEHHS JO HOPMHPOBAHHBIX 3HAYECHHUI M yAOOCTBOM IIPHCOCTMHEHUS
3a3eMJIIfOLIEr0  00opymoBaHMs. PaccTosHHE MEXIy NPOJONBHBIMH M
MONEPEYHBIMA  TOPH30HTAIBHBIMH ~HMCKYCCTBEHHBIMH 3a3¢MIIMTEISIMH  HE
JIOJDKHO TpeBbimath 30 M, a ryOMHA MX 3aJI0)KEHUS] B TPYHT JIOJDKHA OBITh HE
meree 0,3 M. Y paboumx MecT MOIyCKaeTcs MPOKJIagKa 3a3eMINTENeil Ha
MEHbIIEH TIyOuHe, ecii HeOOXOJMMOCTb ATOrO MOATBEPXKIACTCS pacyéToM, a
CaMo BHIITOTHEHNE He CHIDKAeT yJ00CTBa 0OCTYKHBAHHS ICKTPOYCTAHOBKH U
CpOKa CIIyXObI 3a3eminTess. s CHH)KCHUS HAMpPsOKEHUS [PUKOCHOBEHHS Y
pabounx MecT B 0OOCHOBAHHBIX CIIydasX MOXKET OBITh BBIIOJHEHA MOJACHITIKA
meoHs Toamuuoi 0,1 - 0,2 M.

JononnumenvHovle mpedosanus K KOHCHMPYKMUBHOMY 8bINOJIHEHUI)
3aA3eMAAI0ULe20 YCHPOUCIEaA

3.8. Ilpu BbINOJHEHHH 3a3eMJISIIONIEr0 YCTPOMCTBA € COO.JIIOeHHEM
TpeOOBaAHMIA, MPEABIBJIAEMbBIX K €ro0 CONPOTUBJIEHUIO WJIH K HANPSIKEHUIO
NPUKOCHOBeHHs Ta6a. 3.6.1., TOMOTHUTENBHO K TpeboBanusaM 3.3. wmm 3.5.
clenyer:

3a3eMIBIIONINE  MPOBOJHUKH, MPUCOSAWHSIONME O00OpYyAOBaHWE  WIH
KOHCTPYKIIMU K 3a3€MJIMTEII0, B 3eMJIC MPOKJIAbIBATh HA TIIyOMHE HE MEHee
0,3 m;

BOJIM3M  MECT  pacClOJIOKEHUS  3a3eMIISIEMbIX ~ HEWUTpajel  CHIIOBBIX
TpaHcOpMaTOpPOB, KOPOTKO3aMbIKaTelIeld, KOMICHCHPYIOUNIUX allapaTroB H
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T.I. TOPOKJIAAbIBaTh  NPOJOJBbHBIE U IONEPEYHble  TOPU3OHTAIBHBIE
3a3eMJINTENH, KOTOPhIE JOJDKHBI 00eCIIeYnBaTh paclpeieliecHHne ToKa He MeHee
YeM B JIBYX HAIIPABJICHUSIX.

[Ipu BBIXOAE 3a3eMIIAIOMIETO YCTPOMCTBA 3a TMIpeleNibl OTpaXKACHUs
9NIEKTPOYCTAaHOBKM TOPU3OHTAIBHBIE  3a3€MJIMTEIM, HaXOJIIIMecs BHE
TEPPUTOPHU IEKTPOYCTAHOBKH, CIIEAYET MPOKIAAbIBaTh HA TIIyOHHE HE MEHee
1 M. BuHemmHMiI KOHTYp 3a3eMJISIIOLETO YCTPOIiCTBA B JITOM Cllydae
PEKOMEHAYEeTCS BBINOJIHATH B BHJE MHOTOYTOJbHHKA C TYIBIMH HJIH
CKPYTJIEHHBIMU YIJIaMU.

Buewnaa ozpada

3.9. BxemHo© orpaay 3JEKTPOYCTAaHOBKM HE  PEKOMEHAYETCS
MIPUCOEANHATH K 3a3eMIIIONIEMY YCTPOICTBY, eciu nocieoHee He 8bIX0OUm 3d
npeodenvl 02paovl.

Korma orpaxmeHne HE TIPHCOSIMHEHO K 3a3eMISIOMIEMY YCTPOWCTBY,
paccTosiHUE OT AJIEMEHTOB Orpajbl O AJIEMEHTOB 3a3eMJIIOLIETO YCTPOICTBA
JIOJDKHO OBITH He MeHee 2 M. Ecili 0T 3JIeKTPOyCTaHOBKH OTXOJSAT BO3YIIHEIC
JIMHUM 3MeKTponepenaun HampsbkenueM 10 kB u Bellle, TO MeTanIMyecKyro
HITH 7KeJIe300€TOHHYIO OTpajy CIeAyeT 3a3eMIATh C IIOMOINBI0 BePTHKATBEHBIX
3a3eMIIUTeNeH AIHMHONW 2 - 3 M, YCTaHOBJCHHBIX 110 NIEPUMETPY OTpaibl 4epes
20 - 50 M. YcTaHOBKa TakHX 3a3eMiuTenell He TpeOyeTcs UL OTrpambl C
METaJIMYeCKUMH CTOWKAaMM WJIHM CTOMKaMH M3 JKene300eToHa, apmMarypa
KOTOPBIX JJIEKTPHUECKH COSNHEHA C METAJUTHUSCKHUMH YaCTsIMU OTPaJIbI.

BHemHIOI0 orpagy »JIeKTPOYCTaHOBKM PEKOMEHIYeTCs MNPHUCOCOUHUTH K
3a3eMIIIOIIEMY YCTpPOWCTBY B CIIydasX, KOTJa IIOCIEAHEE BBIXOAMT 3a
npefensl orpaxaeHus. Bo Bcex cilydasx HampspkeHHE NPUKOCHOBEHUS K
OTPaXXJCHUIO HE JIOJDKHO MPEBHINIATh JOMYCTUMBIX 3HaueHHd. C 3TOH Ieibio
PEKOMEHYeTCs ¢ BHEIIHEH CTOPOHBI OTPAKICHUS HA PAacCTOSHUU | M OT Hero
u Ha riryouHe 0,5 M TPOJOKHUTH 3aMKHYTHI TOPU3OHTAJBHBINA 3a3eMIIUTENb,
CBSI3aHHBIN C 3a3eMJISIOIIMM YCTPOWCTBOM HE MEHEE 4eM C 4eThIpEx cTopoH. C
9TOM JK€ WeNbl0 W TakuM Ke o00pa3oM MpPOKIAAbIBACTCS 3aMKHYTHIN
TOPU30HTANILHBIH 3a3€MJIMTENb BOKPYT 3[JaHUH, paclooKeHHbIX BHE KOHTYpa
3a3eMJIIOIIETO YCTPOHCTBA M HMMEIOIMIETO METAJUIMYECKyI0 CBSA3b C 3THM
KOHTYpoM. [Ipu Hamu4uun acajbTOBBIX OTMOCTOK 3aMKHYTBIN 3a3€MIIUTENb HE
o0s13aTerneH.

BHyTpeHHee orpaxxieHue 3JIEKTPOYCTAaHOBKH CIlelyeT NPHCOEOUHATh K
3a3eMIIIOIIEMYy YCTpOHCTBY. BHyTpeHHee orpaxieHHE IOICOCANHICTCS K
BHEIIHEMY TOJIKO B ClIyyae NPHUCOCAMHEHHS MOCIEAHEro K 3a3eMIIAIOIIEeMY
ycrpoiicTBy. M30Jsusi BHEIIHETO0 OTPaXIEHHsS OT BHYTPEHHETO JOJDKHA
BBITIOJTHATHCS TaK K€, KAaK BHEIIHETO OT 3AaHUM U COOPYKEHHIL

He cnemyer ycraHaBnuBaTh Ha BHEIIHEW oOrpage JJIeKTPONPUEMHUKA
HampspkeHneM 10 1 kB, muTaeMble HENOCPeICTBEHHO OT IMOHU3UTEIbHBIX
TpaHC)OPMATOPOB, PACTIONOKEHHBIX Ha TEPPUTOPHHU IIEKTPOYCTAaHOBKH. [Ipn
pasMeIleHNH JNEeKTPONPUEMHIKOB Ha BHEIIHEH orpajie MX IHUTaHHE CIEeRyeT
OCYIIECTBIIATH Uepe3 Oe3omacHsle paszensionme TpancdopmaTops! (Tab. 1.1,
n. 89). Otu TpanchopMaTopsl HE JOIMYCKAETCS yCTAaHABIMBATHL Ha Orpaje.
JIvaus, coeWHSIOmMAs BTOPHYHYI0O OOMOTKY OE30IacHOTO pPa3eNsIoIero
TpaHcdopmaTopa ¢ HMEKTPONPUEMHUKOM, PAcIOI0KEHHBIM Ha OTrpaje, A0JDKHA
OBITh M30JIUPOBaHA OT 3E€MJIM HAa pacyéTHOE 3HAUCHHE HANpsDKEHHS Ha
3a3eMJISIOLIEM YCTPONCTBE.
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Beixogdmue 3a  mpefensl  orpajabl  TOPU30HTAJIBHBIE  3a3€MIIMTEIH,
TPyOOIPOBOAEL KabenH ¢ METANIMIECKUMH 3aI[UTHEIMU ITOKPOBAMH U IpyTHE
MeTaJUTNYeCKHe KOMMYHHKAIIUM JOJDKHBI OBITh MPOJNOXKEHBI IOCEPEIUHE
MEXJy CTOMKaMHU orpajsl Ha riryoune He menee 0,5 M.

Boipasnusanue nomenyuaioe 60kpy2 npomsodcmeennbtx 30aHuil

3.10. Ecmu 3asemisoniee yCTpOICTBO IIPOMBIINIIEHHOM HIM JAPYroi
3JICKTPOYCTAHOBKH COCIMHEHO C 3a3€MJIMTENIEM JJIEKTPOYCTAHOBKH Bhilie 1 kKB
¢ o0dekTHBHO 3a3eMIEHHONW HeHTpanplo KabeleM C MeTaUIn4ecKon
000JI0YKO¥ MM OpOHEH WM MOCPEICTBOM APYTUX METAIIMUECKUX CBSA3CH, TO
JUTSL BBIDABHUBAHUS TIOTSHIINAJIOB BOKPYT TAaKOU AJIEKTPOYCTAHOBKH MIIA BOKPYT
3/1aHUsl, B KOTOPOM OHa pa3MelIeHa, HeoO0XOIUMO COOJIO/ICHHE OJIHOTO W3
CJIEYIOIINX YCIOBUI:

1. Ykjaagka B 3eMiil0 Ha riayouHe 1 M W Ha paccrosgnuu 1 M ot
dyHaaMeHTa 3AaHMS MM _OT TNepUMeTpa TEPPUTOPHH, 3aHMMAEMOi
000py/IOBaHMEM,  3a3eMJINTE/IS, COEAMHEHHOIO0 € MeTAJUINYECKHUMU
KOHCTPYKIHMSIMH _CTPOUTEJHLHOTO M TNPOW3BOJACTBEHHOI0 HA3ZHAYEHUS W
CeThI0 3a3eMJIeHUs (3aHYJIeHHUs), a Y BXOJI0B M Bbe3/I0B B 3/1aHNE - YKJIA/IKA
NMPOBOIHUKOB HA paccTosiHuu 1 u 2 M oT 3a3emunTesi Ha Tayoune 1 u 1.5
M COOTBETCTBEHHO M COeIHHEHHE ITHX MPOBOIHUKOB C 3a3eMJINTEIeM;

2. HcnoJsb3oBaHue Ke1e300eTOHHbIX ()YHAAMEHTOB B _KayecTBe
3a3emJnTelNIell B coorBercTBuu ¢ 1.4 u 8.1, eciiu nipu 3ToM obecrievunBaeTcs
JOTTYCTHMBI YPOBEHb BBIPDABHUBAHUS IMOTEHIHAIOB. OOecrieueHrne yCIOBHI
BBIDABHUBAHHS MOTEHIMAJIOB C IOMOUIBIO JKEIe300€TOHHBIX (DYHIaMEHTOB,
UCTOJBb3YEMBIX B KayecTBE 3a3eMJIMTENEH, ONpeAenseTcs Ha OCHOBE
TpeboBanuii 3.5., 3.6.

He TpeOyetcs BBIMOTHEHUE YCIIOBHH, YKa3aHHBIX B MIL. 1 U 2, €CIIK BOKPYT
3/1aHUS] UMEIOTCSI acaIbTOBBIE OTMOCTKH, B TOM YHCJIC Y BXOJOB U BBE3JIOB.
Ecmu y xakoro-mu6o Bxona (Bbe3[a) OTMOCTKAa OTCYTCTBYET, Y OTOTO BXOJa
(Bbe3a) JOKHO OBITH BBITIOJHEHO BBIPABHMBAHWE TOTCHIMAIOB IMyTEM
VKJIQJIKH IBYX MMPOBOJAHUKOB, KaK YKa3aHO B M. 1, WK COOJIIOACHO YCIOBUE TIO
1. 2. [Ipu 3TOM BO BCEX Cilydasix JOJDKHBI BHIOJIHATHCS TpeOoBaHus 3.11.

Boinoc nomenuuana

3.11. Bo wusbexaHue BbIHOCAa TNOTEHIMAJa HE JOIMYCKACTCS: IMHUTaHHE
3JIEKTPOIIPUEMHUKOB, HAXOIAIIMXCS 3a TpelelaMi 3a3eMIISIOINX yCTPOHUCTB
3JIEKTPOYCTaHOBOK BhIle 1 KB cetu ¢ 3 (deKkTHBHO 3a3eMIIEHHON HEHTpalIbIO,
or obmoroxk mo 1 kB c¢ 3asemnéHHOM HeHTpamblo TpaHC(HOPMATOPOB,
HaXOJSIIUXCS B IpeJiesiax KOHTypa 3a3eMIISIOILEr0 YCTPOHCTBA;

MUTaHUE DJIEKTPONPUEMHUKOB OT TpaHc(HOpMaTOpoB ¢ H30IUPOBAHHOM
HEeWTpanblo, €CId 3T TPaHCPOPMATOpPhl 3a3eMIIIOTCS Ha 3a3eMIISIOIIEe
YCTPOWCTBO, Ha  KOTOPOM BO3MOXXKHO  BO3HHMKHOBEHHE IIOTEHIIMAA,
MIPEBBIIIAIOIIET0 HANPsDKEHHE cpadaThiBaHKs MPOOMBHOTO NPEIOXPAaHUTENs, a
3JIEKTPONIPUEMHUKN  pacHojaraloTcss  3a  OpefeliaMH  3a3eMJISIOIIEro
YCTpOMCTBA.

[Tpu HEOOXOIUMOCTH MUTAHUS TAKHX JIEKTPOIPHEMHUKOB, HA TEPPUTOPHH,
3aHUMAaEeMOH TaKUMM OJIEKTPONPUEMHHMKAMH, [ODKHO OBITH BBIIOIHEHO
BbIpaBHUBaHME NOTeHIUanoB. Cm. takxe 3.10.
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TJIABA 4. DJIEKTPOYCTAHOBKHU HAIIPSI)KEHUEM BBIIIE 1 KB
CETHU C U30JJUPOBAHHOMN HENTPAJIBIO

IHpunyun nopmuposanus

4.1. 3azemirstoniee  yCTPOUCTBO 3JIEKTPOYCTAHOBKH HAamNpsDKEHHEM BbIie |
KB ceTu ¢ M30JIMPOBaHHOW HEHWTPANbIO CJIEIYET BBIOJIHATH C COOJOJCHUEM
TpeboBanuii MO0 K HampspkeHUro (cM. 4.2., 4.4., 4.6.), 1100 ¢ COOTIOIEHIEM
TpeOOBaHUI K €ro CONPOTHUBICHUIO M K KOHCTPYKTHMBHOMY BBIIIOJIHEHHIO (CM.
4.3.,4.8.).

Kak B TOM, Tak U B JpyroMm ciy4ae AOJDKHO ObITh COOJIIOJICHO TpeOOBaHUE
OTpaHMYCHUS HANpPSDKEHUS HA 3a3eMIIIOeM ycTpoiictBe. TpeOoBaHus He
pacIpoCTpaHsIOTCs Ha 3a3eMIISIIoIIHe ycTpoiicTBa onop BJL

Hanpsasicenue na 3azemnarouiem ycmpoucmee

4.2. HanpsiskeHne Ha 3a3eMJISIIOIEM YCTPOWCTBE NMPU CTEKAHHH C Hero
PACYETHOI0 TOKA 3AMBIKAHUSA HA 3eMJII0 (1. 4.7.) HE JOJDKHO MPEBBIIATS:

OpH  HUCIONB30BAaHMM  3a3eMIISIIOMIET0  yCTPOCTBA  TOMBKO AN
3JIEKTPOYCTaHOBOK Bblle 1 kB - 250 B;

IOpU  HCTONB30BAHUM 3a3eMIISIOMIET0 YCTPOIICTBA OJHOBPEMEHHO IS
3J1eKTpoycTaHoBKU 10 1 kB - 125 B.

Conpomu(menue 3aA3eMAAI0ULe20 YCHPOUCIEA

4.3. 3azemusiioniee YCTPOWCTBO, BBLINOJHAEMOE € COOJI0JEHHEM
TPeOOBAHMII K €ro CONPOTHBJIECHHMIO, 0JKHO MMETh B JII000€ BpeMs roaa
conporuBjenue He 6oaee 1 OM ¢ y4€TOM eCcTEeCTBEHHBIX 3a3eMJIUTEIICH.

Hanpsoicenue npukocnosenus

4.4. 3azemusiioniee YCTPOWCTBO, BBLINOJHAEMOE € COOJI0JEHHEM
TpeOOBaHMH, NPEABIBISEMbIX K HANPSHKEHUIO IPUKOCHOBEHHS, OJDKHO
06eCHe‘II/IBaTB B HIO6OG BpeMH roga HpI/I CTCKAHHUU C HCIro TOKa 3aMbIKAHHUS Ha
3CMJIIO 3Ha‘i€HI/II71 HaHpﬂX(CHI/IH l'lpI/IKOCHOBCHI/Iﬂ, HE npeBmma}omnx
HOPMHUPOBAHHBIX (CM. TabxI. 4.6.1.). IIpn 3TOM conmpoTHBIEHHE 3a3EMIISIONIETO
YCTPOMCTBA ONpeAensercs Mo JOMyCTUMOMY HAmpsHKEHUIO Ha 3a3eMIISIONIEM
YCTPOHCTBE M Pacu€THOMY TOKY 3aMBIKaHUS HA 3eMITiO (1. 4.7.).

Yempoiicmeo ons 6bl(,'ml)020 OMMbBICKAHUA 3AMBIKAHUA HA 3eMJII0

4.5. B snexrpoycraHoBkax Bbllle | kB ¢ n301uMpoBaHHOH HeWTpanblo B
JIOTIONTHEHHE K 3a3€MJICHUIO JIOJDKHBI OBITH NPEAyCMOTPEHBI yCTpPOIHCTBA s
ObICTpOTO OTHICKAaHMS 3aMbIKaHWMil Ha 3emmio (cM. 1.10.). 3ammra oT
3aMBIKaHUH Ha 3eMJI0 JIO0JDKHA YCTaHABIMBATHCS C JEHCTBHEM Ha OTKIIOUYEHHE
(o Bce#l 3TEKTPHUYECKH CBA3AHHON CETH) B TEX CIydasX, B KOTOPBIX 3TO
HEOO0XO/MMO IO YCIOBHAM O€30MacHOCTH (Ui JIMHUH, MUTAIOMUX
TIepeIBIKHBIC TTOJCTAHIINN W MEXaHU3MBI, TOP(SHEIE pa3padOTKH H T.II.).

Tabauya 4.6.1.

Hopmuposannvle 3nauenus: HanPsdiceHuss NPUKOCHOBEHUs U MOKO8,
npoxXoOAWUX Yepe3 Ueno6eKa, 015 INEeKMpPOoyCmano8ok HanpsaxceHuem 00 1 kB ¢
3A3eMNIeHHOU U U30TUPOBAHHOU Hellmpabio u eviue 1 kB ¢ uzonuposannoii
Heumpanuio
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ITpo10mKUTETPHOCTH BO3ACHCTBHS TOKA t, C

Pox Toka Hopmnpyewmas 0,01 - I-

BEJIMYHHA 6,08 0,110,2{0,3{0,4(0,510,6]0,7]0,8[{0,9( 1 5

Iepemennblii TOK, 50 I, MA 650 [500(250|165(125{100|85 |70 [ 65 |55 |50 |6

Tu U,B 650 [500]250|165[125{100| 85 | 70 [ 65 | 55 | 50 (36

IepeMeHHbIii TOK, I, MA 650 [500(500/330(250{200|170(140{130{110|100| 8

400 I'g U,B 650 [500(500|330(250{200|170(140(130{110|100(36

TlocTosiHHBIi TOK I, MA 650 [500]400|350({300{250|240(230(220{210|200(15

U,B 650 [500]400|350({300{250]240(230(220{210|200 (40

BeinpsiMiteHHbIIH I, MA 650 (500(400/300{270{230|220(210{200{190|180| -

JIBYXIOJTY TIEPUO/HBII U,B 650 |500{400(300|270|230(220(210/200{190(180] -

TOK

BeinpsamiieHHbIH I, MA 650 (500]400/300{250{200/190(180(170{160|150] -

OJHONOIYHNEPUOH U,B 650 |500{400]300({250{200/190{180|170(160|150( -
BIil TOK

Bpemsa oeiicmeus 3awumor

4.6. HanpsikeHWusl npuKocHOBeHWsi (Ta6a. 4.6.1.) pexomeHayercs
ONpEeNIeNIATh JJsI BPEMEHH €ro BO3JCHCTBHA MPH HAIWYHM  3aIlUTH,
JIEUCTBYIOIIE Ha OTK/IIOYEHHE, KaK CYMMBbl BPEMEHH JAEUCTBUS OCHOBOM
3alIUTBl U TIOJIHOTO BPEMEHHU OTKIIOYECHUS BBIKIIOUarens. [Ipu OTCYTCTBUU
TaKoM 3alUTHl BpeMsl BO3IEUCTBUS ClIeyeT NIPUHUMATH BbIIIE 1 cex.

Pacuemmuwtiit moxk npu nospesicoenuu

4.7. Ilpu ompenejeHUN HANPSKEHWs] HA 3a3eMJISIIOIIEM YCTPOWCTBE W
HANpPSKEHNsl NMPUKOCHOBEHHSI B Ka4YeCcTBe PACYETHOr0 TOKAa CJeayeT

NPpUHUMATD:
1) B ceTsax Oe3 KOMIIEHCAIIUU EMKOCTHBIX TOKOB - MMOJHBIN TOK 3aMBIKAHHUS

Ha 3eMJIIO;

2) B CeTSIX C KOMITEHCaIlel EMKOCTHBIX TOKOB:

Ul 3a3eMJBIIOLIMX ~ YCTPOMCTB, K  KOTOPBIM  IPUCOCIMHEHBI
KOMIICHCHUPYIOLIHE anmnapaThl, - TOK, paBHbIN 125 % HOMHHAJIBLHOTO TOKa 3THX
anmnapaTos;

JUISL  3a3€MJIIIOLIMX ~ YCTPOWCTB, K  KOTOPBIM HE  IIPHCOEIMHEHbI
KOMIICHCUPYIOLIME AamMapaThl, - OCTaTOYHBI TOK 3aMbIKaHUS Ha 3EMIIIO,

MPOXOJIIIUA B JAHHOW CEeTH TPH OTKIIOYCHUH HanOoJiee MOIIHOTO U3
KOMITCHCUPYIOLIHX annapaToB WK Hanboee pa3BeTBIEHHOTIO Y4acTKa CeTH.

B kauecTtBe pacyéTHOrO TOKa MOXET OBITh NPHHAT TOK CpadaThIBAaHHS
peNieiiHOM 3amuThl OT 0JHO(A3HBIX 3aMbIKAaHUI Ha 3eMITI0 MIIM MEXIY()a3HbIX
3aMBIKaHUH, €CIM B TIOCIENHEM CIydae 3alluTa OO0ecIedrBacT OTKIIOUCHHE
3aMbIKaHUH Ha 3emito. [Ipu 3TOM TOK 3aMBIKaHUS Ha 3€MIIIO JA0JDKEH ObITH He
MeHee IIOlyTOPaKPaTHOTO TOKa cpadaThlBaHUS pEJIeHHON 3alluThl WIN
TPEXKPATHOTO HOMUHAJIBHOTO TOKA IpeIoXpaHuTeNeH.

Pacu€THbIN TOK 3aMBIKaHUS Ha 3€MITIO JTOJDKEH OBITh OTPENeN€H Uil TOH 13
BO3MOXKHBIX B OJKCIUIyaTallud CXEM CETH, IPH KOTOPOH 3TOT TOK HMEET
HaunOoJbIIee 3HAYCHHUE .

Boipasnusanue nomenyuana

4.8. B cayuasix, Koraa 3aseMiisiiolilee YCTPOWCTBO BbINOJHAETCH C
cobmoneHreM TpeOOBaHUN K €ro CONPOTHBICHUIO, B LENSIX BBIPABHUBAHUS
MOTEHIIMANIa B OTKPBITHIX JJIEKTPOYCTAHOBKAX BOKPYT IUIOMIAAN 3aHHUMAEMOM
3ekTpoodopynoBanueM, Ha paccrossHud 0,8 - 1 M OT (QyHAaMEHTOB WM
OCHOBaHHH 3JIEKTP0o0OOpyI0BaHHs Ha Ti1yOuHe 0,5 M OJDKeH OBITh MPOJI0KEH

Ba)KHble NYHKTbl AOKYMEHT3a MO)KHO HaTH No CCbINKEe I Ha JHepreTuK.py


https://energeteek.ru/knowledge-base/ntd?ntd-ntd-139=150

3aMKHYTBIi ~TOPH30OHTAIbHBIN 3a3eMiuTeNs  (KKOHTYpP»), K KOTOPOMY
MIOZICOCANHSCTCS 3a3eMIIIeMOe 000pyIOBaHHUE.

Ecnin  comporuBiieHne 3azemusmooniero ycrpoiictea Beime 1 Om (B
COOTBETCTBHH C 9.5. IJIsT 3eMIIM ¢ yASNBHBIM compoTtuBieHreM Oonee 500 Oum -
M), TO CIeIyeT AOMOJHHUTENBHO MPONIOKHUTh FOPU3OHTANIBHBIE 3a3eMIIMTEIH
BIOJb PSANOB 00OPYJOBAHUS CO CTOPOHBI OOCITyXHBaHUS Ha Tayoune 0,5 M u
Ha pacctosiHuu 0,8 - 1 M 0T GyHIAMEHTOB WJIM OCHOBaHUH 000PYAOBAHMUSL.

Ilpm ycranoBke oOopymoBanuss Ha omopax BJI ropu3oHTaNBHEIH
3a3eMJIMTENb JAOJKEH OBITh TPONOXKEH CO CTOPOHBI OOCITYXKHMBaHUS Ha
paccrosauu 0,8 - 1 M oT ¢yHmamenrta Ha rirybuHe 0,5 M ¥ IPUCOEIWHEH K
3a3eMJIMTENIO OTOPBL

BJI nanpsascenuem 3 - 35 kB

4.9. Ha BJI nanpsixenueM 3 - 35 kB 10KHBI OBITH 3a3€MJICHBI:

1) omopsl, HMEMOLIME IPO303AIMUTHBIA TPOC HIU Jpyrde YCTPOUCTBa
3aLIUTHI;

2) xene300eTOHHBIE 1 METAJUTHYECKHE OTIOPHI,

3) omopbl, Ha KOTOPHIX YCTAHOBJEHBI CHJIOBBIE WIM H3MEPUTEIbHbIC
TpaHCcOpMaTOPHI, pa3beANHUTEIH, IIPETOXPAHUTEIH WIH IPYTHE allapaThl.

4.10. 3Ha4yeHUs1 COIPOTHBIICHUS 3a3eMJISIOIIUX YCTPOWCTB OMOpP JOJIKHBI
obecrieunBaTbcsi ~ MPUMEHEHHEM  HWCKYCCTBEHHBIX  3a3eMiUTeNed, a
€CTECTBEHHAs MPOBOIUMOCTh (YHIAMEHTOB, IOJ3EMHBIX YacTeld omop Hu
MACHIHKOB (MIPUCTABOK) NP pacyeTax He JODKHA yUUTHIBATHCS.

4.11. TopusoHranbHble 3azemnutend BJI, kak mnpaBUiO, JTOJIKHBI
HAXOIUTHCS Ha TiyOuHe He MeHee 0,5 M.

B cnyuae ycTaHOBKM ONOp B CKaJbHBIX TIPyHTax JOIyCKaeTcs Kiaaka
JyYeBBIX 3a3eMIINTENEl HEMOCPEeNCTBEHHO Mo pPa30OpHBIM CJIOEM Hax
CKaJIbHBIMHM TOpOAaMHU mNpu TojdmuHe cios He menee 0,1 m. [Ipu MeHblien
TOJIIHE ITOTO CJIOSl WM B CIy4ae OTCYTCTBHS PEKOMEHIYETCs MPOKIaaKa
3a3eMIINTENeH 110 TOBEPXHOCTH CKaJlbl C 3aIMBKON MX IIEMEHTHBIM PacTBOPOM.

4.12. XKene3o0eToHHbIE (QYHIAMEHTHI ONOp, HE OTPAHUYUBAIOLINX IIOJIET
nepecedeHus, MOTYT OBbITh HCIOJb30BaHbI B KayecTBE ECTECTBEHHBIX
3a3eMIINTENeH MPH OCYIIECTBICHNH METAIUIMIECKON CBSI3H MEXKIY aHKEPHBIMH
OoiraMu M apMarypoit pyHmaaMmeHTa.

Hamuuue 6utyMHOM 00Ma3Kky Ha JKele300eTOHHBIX OMopax u (yHIaMeHTax,
UCIIONB3YEeMBIX B KaueCTBE €CTECTBEHHBIX 3a3eMJIHMTENeH, He JIOJDKHO
YYUTHIBATHCSL.

4.13. JIns 3a3emiieHHsl JKEIEe300€TOHHBIX OIOp B KAYeCTBE 3a3eMIISIOIIMX
MPOBOJHUKOB CIIEAYET WCIOJB30BaTh BCE TE OJIEMEHTHl HEHAIPSHKCHHON
IPOJIOJABHON apMaTypbl CTOEK, KOTOPble METAJUIMYECKH COCAMHEHBI MEXIY
co00M ¥ MOTYT OBITH IPUCOCMHEHBI K 3a3eMIIHTEIIO.

4.14. Tpochl 1 IeTali KpEIIeHHs U30JIATOPOB K TPaBEPCe JKeIe300e TOHHBIX
OTIOp JIOJKHBI OBITh METAJUTMUECKH COSAMHEHBI C 3a3€MIILSIOIUM CITYCKOM HITH
3a3eMJICHHOW apMaTypoi.

4.15. Kaxnaplil U3 3a3eMIIOIUX IPOBOIHUKOB onop BJI nomxen umers

ceuerme 50 Mm> IIPU CTaJIbHBIX MHOTONPOBOJIOYHBIX IPOBOJHUKAX U JHAMETP
He MeHee 10 MM TIpM CTambHBIX OLMHKOBAHHBIX OJIHO-TIPOBOJIOYHBIX
IIPOBOJIHUKAX.
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LJIABA 5. DJIEKTPOYCTAHOBKH HATIPSI)KEHWEM JO 1 KB CETH
C 3A3EMJIEHHOWM HEMTPAJIBIO (CHCTEMA TN)

3azemnenue Heumpaiu

5.1. Heiitpanb reseparopa, tpancgopmaropa Ha cropone g0 1 kB
JOJIZKHA ObITh NPUCOEMHEHA K 3a3eMJISIONIEMY YCTPOICTBY NPH NOMOIIM
CIEeNHAJbHOI0 MCKYCCTBEHHOr0  3a3deMuisiionero mposoanuka  (PE-
npoBoaHuKA). CeyeHHe 3a3eMJISIONIEr0 NPOBOJHMKA [J0JKHO ObITh He
MeHee yKa3aHHOro B Ta0u. 7.1., 7.6.

Ucnonw3oBanue HyneBoro pabodero mpoBojaHUKa (N-IpOBOAHMKA),
WAYIIET0O OT HeWTpamu TeHeparopa WIH TpaHcpopMaropa Ha AT
pacipenenuTeNTbHOr0 YCTPOHCTBA, B KAYECTBE 3a3eMIISIONIEr0 IPOBOJHUKA HE

JIOTTYCKaeTCsl.
B kauecTBe yKa3aHHOIO 3a3eMJIIIOIICTO YCTPOHCTBA PEKOMEHIYETCS B
NepByl0  odepensb WCIIONIb30BAaTh  KEJIEe300€TOHHEIC ($yHIaMEHTBI

MPOU3BOJICTBEHHBIX 3/IaHUN M COOpyXeHuil B coorBerctBuu ¢ 1.4. u 8.1. B
9TOM ciydae HeHUTpamb TpaHcopMmaropa CJleayeT 3a3eMiATh IMyTEM
MPUCOEIUHEHNS K METAJUIMUECKON MM 5KeIe300€TOHHON KOJIOHHE 3AaHUsI HIIH
COOPYKEHHUSL

IIpy  OTCYTCTBMM  BO3MOXKHOCTH  HCIIOJB30BaTh  >KeIe300€TOHHBIE
(yHIaMEHTBI TPOM3BOACTBEHHBIX 3JaHHH H COOPYXCHUH JOJHKHO OBITh
COOPYXEHO HCKYCCTBEHHOE 3a3eMIIIONIee YCTPOICTBO B HENOCPEICTBEHHOM
OJIM30CTH OT TeHepaTopa WiH TpanchopMaTopa.

5.2. Bce JOCTynHble HPUKOCHOBEHMIO OTKPBITBIE MPOBOJSIIUE YacTH
IJIEKTPOYCTaHOBOK JIOJDKHBI OBITH IPUCOETMHEHBI K 3236 MJICHHON HEHTpalbHOM
TOYKE HCTOYHHMKA MNHUTAHMUS IIOCPEICTBOM 3AIUTHBIX NPOBOAHUKOB. Ecim
HEWTpaNIbHOW TOYKM HET WM OHAa HENOCTYIHa, JOJDKEH OBITh 3a3eMJICH
(a3HBIii TPOBOJHMK. 3amperiaeTcsl HUCMONb30BaTh (a3HBIi TPOBOJHHK B
kauyectBe PEN-nipoBoHuUKA.

1. Ecnu cymecTByloT Opyrue TOYKH CBS3M C 3eMJeil, peKoMeHIyeTcs
3alIUTHBIE TPOBOJHHKH TaKKE€ MPUCOSTUHATH K ITUM TOYKaM (IIOBTOPHOE
3a3eMIICHHE).

2. B Oonpmmx 31aHUAX, TAaKUX KaK BBICOTHBIC, MOBTOPHOE 3a3eMJICHUE
3alIUTHBIX TPOBOJHUKOB IPAKTUYECKH HEBO3MOXKHO. B 3ToM ciydae
AHAJIOTUYHYIO0 (PYHKIHWIO BBHITIONHIET CUCTEMa YPaBHUBAHHS ITIOTEHIHAIOB (CM.
2.1).

3. Ilo ToHl € @pUUMHE PEKOMEHIYEeTCS 3a3eMIICHHE 3alllUTHBIX
IIPOBOHUKOB HA BBOJIC B 34aHUS U B IIOMELICHUS.

PEN-npogodnuk

5.3. B cranuoHapHBIX 3JIEKTPOYCTaHOBKAX Tpex(]asHOro Toka (QyHKIUIO
3alIUTHOTO W HYJIEBOTO pPa0OdYero MpoBOJa MOKHO COBMECTHTh B OJHOM
npoBogHuke (PEN-poBOJHMKE) NpH YCIOBHHM BBINOJHEHHS CJEIYHOIIUX

TpeOoBaHMIi:

2 2

- ecliM ero cedenue He MeHee 10 MM~ 1o Meau Wik 16 MM~ 1O aTIOMUHHIO U
paccmaTpuBaeMas 4acTb 3JIEKTPOYCTAHOBKM HE 3allMIIECHA YCTPOHCTBAMU
3aLIUTHOTO OTKJIIOYECHUS, PEarupyonMu Ha aAuddepeHnnanbHble TOKY;

- ecnW, HauMHas C KAaKOW-TMOO TOYKHM YCTAaHOBKH, HYJIEBOH paboumii u
HYJIEBOM 3aLIUTHBII MPOBOJHUKHU pa3/iesieHbl, 3ampelnaeTcs 00beAUHATh UX 32
9TOH TOuKoH. B Touke pasmencHMs HEOOXOIMMO IPEXyCMOTPETh pa3/ieNIbHEIC
3a)KMMBI WM MIMHBI HYJIEBOTO pabovero U HyJIeBOro 3alllUTHOTO IPOBOIHUKOB.
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PEN-1ipoBoIHUK, COBMEIIAIONINI (QYHKIMU pabovero M 3allUTHOTO, JOJDKEH
TIOJIKIIIOYATHCS K 32KUMY, IPEHA3HAYCHHOMY ISl 3alIUTHOTO IIPOBOJHHKA.

5.4. CTropoHHME MPOBOAALIME YaCTH HE MOTYT OBITh HCIIOJIb30BaHbl B
kauecTBe equHcTBeHHOro PEN-npoBogHuKa.

5.5. B uenu PEN-nmpoBogHMKa JOMyCKaeTCsl yCTaHABIMBATh BBIKIIOYATENH,
KOTOpbI€ OJHOBPEMEHHO ¢ OTKIoueHHeM PEN-poBOJHUKA OTKIIIOYAIOT BCE
HaXOJSIIMECs IO/ HaNpPsDKEHUEM TIPOBOTHUKH.

5.6. [omyckaercst wucnonab3oBaHue PEN-IpoBOJHMKOB OCBETUTENBHBIX
JUHUM 101 3aHyJNEHHs 3JeKTPoOOOpYNOBaHUs, MMTAIOLIETOCS IO APYTHM
JIMHUSIM, €CITH BCE YKa3aHHBIE JIMHUU THTAIOTCS OT OJHOTO TpaHcdopmaropa,
X TPOBOAUMOCTH YAOBJETBOPSICT TpeOOBAaHMAM HACTOSIIIEH TIJaBbl U
HCKITIOYeHA BO3MOXKHOCTh oTcoequHeHNst PEN-IpOBOXHIKOB BO BpeMsi paboTHI
JIpyrux JUHUM. B Takux ciydasx He AOJDKHBI NMPUMEHATHCS BBIKIIOYATEINH,
orkmoyarone PEN-npoBonarky BMecTe ¢ (ha3HBEIMU.

5.7. B mecrax, rae HeusonupoBaHHble PE- u PEN-mpoBomnuku moryt
00pa30BBIBATH IEKTPHUECCKUE Iaphl WM BO3MOXKHO MOBPEXKACHHEC H3OMIAIINH
(ha3HBIX TPOBOHUKOB B PE3YJIbTATE HCKPEHUS MEKAY HeH30IupoBanHbIMU PE-
nin PEN-nipoBogHMKOM M OTKpBITEIMH TpoBojsammMu yactamu (OIMY) unm
ctopoHHUMH TnpoBoasuumu  vactsamu  (CITY), Hanpumep, npu TpOKIagKe
TIPOBOJIOB B Tpy0Oax, kopobax, notkax, PE- 1 PEN-ipoBoiHUKN HOIKHBI UMETH
M30JIILNIO, PABHOLCHHYIO H30JSIIUH (Da3HBIX IPOBOJAHUKOB.

5.8. He pomyckaercs ucnonb3oBaHue PEN-IpOBOJHUKOB B LIEMAX MUTAHUS
JJIEKTPOIIPUEMHUKOB  ofgHOGa3Horo  Toka. Jlnsg  OUTaHMA — TaKHX
NIEKTPONPUEMHIKOB B KadecTBE HyJeBoro pabdodero mposomuuka (N-
IPOBOJIHUKA) JOJDKEH OBbITh MHCIOJIB30BaH OTAENBHBI TPeTHH HPOBOAHUK,
npucoequHEHHBIH Kk PEN-mpoBomHMKY B OTBETBHTENBHOH — KOpOOKe,
HHU3KOBOJIbTHOM KOMIIJIEKTHOM YCTPOHCTBE.

Yempoiicmea 3auiumot

5.9. B cucremax TN MOryT UCTIOJIB30BaThCS:

- YCTpOMCTBA 3aIIUTHI OT CBEPXTOKA;

- yCTpoiicTBa 3allMThl, pearupyomue Ha IuddepeHnnanbHbli TOK.

5.10. B cucreme TN-C He OOJKHBI NIPUMEHATHCS YCTpOICTBA 3alIUTHL,
pearupytomye Ha qudQepeHIraIbHbIi TOK.

IIpumenenue 3auiumet, peazupyrowieni Ha JugddepenyuanbHovlii MOK

5.11. Korma ycTpoHCTBO 3alIMThI, pearupylomiee Ha TuddepeHIranbHbIi
TOK, IPUMEHAIOT JUISI aBTOMAaTH4YeCKOro oTkiroueHus B cucteme TN-C-S, PEN-
IPOBOAHUK HE JODKEH  HCIOJNB30BAaThCS HA  CTOPOHE  HarpyskH.
IIpucoenunenne 3amuTHOro mnpoBoaHWka K PEN-poBoAgHHMKY 10JKHO
OCYLIECTBIISITbCA HA CTOPOHE HWCTOYHMKA IHTaHUS MO OTHOIICHHIO K
YCTPOMCTBY 3aIUTHL, pearupyoneMy Ha TudQepeHnanbHbIi TOK.

Bo B3pbIBOOIACHBIX 30HAX JIFOOOrO Kilacca B JIEKTpoycTaHoBKax o 1 kB ¢
3a3eMJICHHON HEUTPaJIbIo JOJDKHA MPUMEHAThHCS cucteMa TN-S ¢ ceneKTUBHOM
CHCTEeMOH 3aIuT, pearupyromux Ha auddepeHunansHple TOKU. [Ipu 3TOM
MIPOBOJSIINE CBOMCTBA OTKPBITHIX mpoBoAsmux yacreil (OIY) u cropoHHHX
npoBosux yacrer (CITH) npu onpeiesacHuy napaMeTpoB Lenu «(aza-Hyb»
yuety He moaiexar. [Iposogsmue coiictBa OITY u CITY MoryT OBITH YUTEHBI
IpU ONpeNeNIeHHH HEOOXOOUMOrO CEYECHHUs YPaBHUBAIOIIMX HPOBOJHHUKOB.
CoOCTBEeHHOE CEeUeHHE MPEJHAMEPEHHO IIPOJIOKEHHBIX YPAaBHUBAIOLIHX

MPOBOJIHUKOB JIOJDKHO OBITH HE MeHee 6 MM (o mean).
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5.12. Korpma ycTpoWCTBO 3alMThI, pearupylomiee Ha TuddepeHranbHbIi
TOK, WCIIONB3YIOT JJIsi aBTOMATHYECKOTO OTKIIOYCHUS [eNd BHE 30HBI
JIEUCTBUS OCHOBHOM CHUCTEMBl YpaBHMBaHHMs IIOTEHIMANOB, OTKpPBITHIE
MPOBOJSIINE YaCTH HE JOJDKHBI OBITh CBSI3aHBI C ceThlo cucteMbl TN, HO
3alLIUTHBIE TPOBOIHUKHU JOJDKHBI IPUCOEAUHATHCS K 3a3€MIIUTEIIO0, UMEIOIIEMY
COINPOTHUBIICHNE, OOeCTIeUnBalolee cpadaTbiBaHUE dTOTO YCTPOUCTBA.

Bne 30HBI neiiCTBUSI OCHOBHOI CUCTEMBl ypaBHUBAHUSI MTOTEHIIMAIOB MOTYT
HCTIOJIb30BATHCS APYTHE 3aLIUTHBIE MEPBI:

- MUTaHUE Yepe3 Oe30MacHbIi pa3IeNnsouuil TpaHcGopmarop;

- IPUMEHEHHUE JOTIOJHUTEILHON N30IISINY.

Xapaxkmepucmuxku ycmpoucme 3auiumaol

5.13. XapaKkTepuCTUKN yCTPOMCTB 3aIIUTHI U MOJIHOE COMPOTHUBIIEHUE LIETIN
«daza-Hysp» (B ciy4ae, KOrja COIPOTHBICHUEM B MECTE 3aMbIKaHUS MOXKHO
npeHeOpedb) MODKHBI O0ecHeynBaTh MPH 3aMBIKAHUM HAa  OTKPBITHIC
MPOBOJAIINE YaCTH AaBTOMATHYECKOE OTKIIOYCHHE IMTaHWsA B Mpeienax
HOPMHPOBAHHOTO BPEMEHHU. JTO TpeOOBaHHME BBIIONHACTCS MPH COOIIONCHUU
CJIEYIOIIETO yCIOBUS

<

Zgl, < Uy,

r/ie: Zg - OJIHOE CONPOTUBIIEHNAE LEMHU «(Dasa-HyIb»;

I, - TOK, MeHbUIMI TOKa 3aMbIKaHNWs, BBISBIBAIOIMI cpabaTbiBaHKe

YCTpOWCTBA 3alUTHl 3a BpeMms, sBisomeecs (yHKIHEH HOMHHAIBHOTO
HAIPSKCHUS UO, cormacHo tabm. 5.1.;

Uy - HoMuHaIIbHOE HANpPsDKEHUE (ICHCTBYIOLIEE 3HAYCHUE ) MEKIY (asoi 1

3eMIIEH.

[IpenenbHO AOMycTUMBIE BpEMEHa OTKIIOYEHMs, yKa3aHHble B Tabn. 5.1,
00eCIeunBaoT 3IEeKTPOOE30MacHOCTh IeNel, MUTAIMNX MEepPeIBIKHOE HIIN
MIEPEHOCHOE 3JIEKTPOOOOpYyJOBaHME Kiacca | MOCpencTBOM ILITENCENbHBIX
PO3ETOK Wit 0e3 HUX.

5.14. Jlnst pacrpelneNuTeNbHBIX [EeNed BpeMsi OTKIIOYEHHS HE JIOJDKHO
IIPEBBIIATH 5 C.

Tabauya 5.1.
IIpedenvro donycmumvie spemena omimodenus 0as cucmemol TN
Uy B |Bpems orkmouenus, ¢
120 0,8
220 0,4
380 0,2
500 0,1

Bpems oTkiroueHus, NpeBbIIaIee Bpems, Tpedyemoe tadn. 5.1., HO He
Ooiee 5 ¢, JmomyckaeTcs JUISl PAcCIpElENIUTENIbHOW UENH, MUTAroIeH
CTalMOHAPHOE JIIEKTPOOOOPYHAOBAHUE, TOJNBKO TPH YCIOBUH BBITOTHEHUS
OJTHOTO U3 CIENYIOUIHX TPeOOBaHU:

a)  TOJHOE  CONPOTHBIIGHHE  3allUTHOTO  IPOBOAHHMKA  MEXAY
pacupenenuTeNbHbIM — LIUTOM M TOYKOW TPHUCOCAMHEHHS  3aIUTHOTO
TIPOBO/IHMKA K OCHOBHOM CHUCTEME YPaBHUBAHU ITOTEHIIUAJIOB HE MIPEBbIILIACT
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U—DZS, O

I
0) UMeeTcsl ypaBHHBAIOIAS CBSI3b PACIpeleIUTENIFHOTO IMHTA C OCHOBHOW
CUCTEMOM ypaBHHUBaHU: MOTEHLIUAJIOB.

Hcnonvzosanue npogodauiux uacmeii ¢ kauecmee PEN-nposoonuxa

5.15. B kauectBe PEN-mpoBogHuka Mexay HEHTpalpl0 U IIUTOM
pachpeeNuTeIbHOTO YCTPOICTBA CIIeyeT HWCIIONb30BaTh: MPH BhIBOIE (a3
UIMHAMHU - IHHY Ha M30JIITOpax, MpHU BbIBojE (pa3 kabeneM (MIPOBOIOM) - KHITY
kabens (mpoBoja).

[IpoBogumocts PEN-npoBoaHMKa, HIyIIEr0o OT HEUTpalld reHepaTtopa HiIn
TpaHcdopmaropa, ToDKHA OBITh He MeHee 50 % MpoBOAUMOCTH BEIBOAA (a3.

Wzonsuus PEN-npoBogHMKOB A0KHA OBITH PaBHOIICHHA M30yALuu (a3, 3a
HCKIIOYCHUEM TeX CIy4aeB, Korga B KkadectBe PEN-npoBomHHKOB
UCTIOJB3YIOTCS aJFOMHHHEBBIE 000JI0ukM Kabenel, OOOJIOYKH H OIOpPHBIC
KOHCTPYKIIMU ITHHOIIPOBOJIOB, a TaKKe OTKPBIThIE mpoBosmme dactu (OITY)
u cTopoHHHE npoBosiue yactu (CITYH).

Jononnumenvnan 3auiuma om ceepxmoxa

5.16. Eciau mpu UCHONB30BaHUM YCTPOMCTB 3alllUTHI OT CBEPXTOKA
(dopMmynmupoBaHHbIe yCIOBUS (CM. TaOn. 5.1) He BBINONHSIOTCA, JOJDKHO
IPUMEHATHCS JIOTOJHUTENFHOE YpaBHMBaHME IOTEHLMAIOB. B kauecTse
aJbTEPHATUBBl YPABHUBAHUIO TIOTCHIUAIOB JUISL 3aLIUTHl MOKET IOJIb30BAThHCS
YCTPOMCTBO 3aIIMTHOTO OTKJIIOYEHUs, pearupyromniee Ha AupdepeHInanbHbIi
TOK.

Conpommmenue 3azemaumens Heumpaiu

i17 B ClIy4asaX 3aMbIKaHUA (1)8.3HOI‘0 MIpOBOJAHHKA Ha 3€MJIIO, AJI TOTIO,
YTOOBI MOTCHIHAJ 3alllUTHOTO IMPOBOJHHMKA M CBA3aHHBIX C HHUM OTKPBITBIX
IpOBOAANINX yacTeld He MPEBbINIAT YCTAHOBJICHHOTO 3HAYCHUS 25 B, JOJDKHO
BBIMIOJIHATHCA CJIECAYIONICC COOTHOIICHHUEC!

ﬁi 25

R, 0, -25

]

rac Rb - DKBUBAJICHTHOC CONPOTUBJICHUEC BCCX 3336MJ’II/ITGJ’I€ﬁ, COGI[I/IHéHHI:IX

napajieibHoO;
Rp - MUHMMAIIEHOE CONPOTHBIIEHUE 3a3€MIIUTENS CTOPOHHHUX MPOBOJISIINX

JacTel, He NMPUCOEAMHEHHBIX K 3aIllUTHOMY HPOBOAHUKY M OKa3aBLIMXCS B
[IeTH 3aMbIKaHus (ha3bl HA 3EMITIO;
Uy - HOMuHaNIBbHOE ACHCTBYIOLICE 3HAUCHNE (HA3HOTO HANPSKCHHS.

IIpm 3TOM CONPOTHBICHME 3a3eMILIIONIETO YCTPOUCTBA, K KOTOPOMY
IPUCOEIMHEHBl HEHTpanu TeHepaTopa WM TpaHcpopmaTropa HIM BHIBOJBI
HCTOYHUKA OJHO(A3HOTO TOKA, B JII000E BpeMs rojia JOKHO OBITE He Ooree 1,
2 1 3 OM COOTBETCTBEHHO IpH JMHEHHBIX HampspkeHusx 660, 380 u 220 B
ncToyHuKa Tpéxdasznoro Toka wim 380, 220 u 127 B ncrounnka oxHO(a3HOTO
TOKa. DTO CONMPOTHBIICHUE TOJDKHO OBITh 00ECTIEUEHO ¢ YYETOM HCITOJIb30BaHHS
€CTECTBEHHBIX 3a3eMIIUTEIICH, a TakKe 3a3eMIINTENICH MOBTOPHBIX 3a3eMICHHH
PEN-npoBoanuka BJI go 1 kB npu xonmudecTBe OTXOQAMIMX JTUHUN HE MeHee
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IByX. Ilpm 9STOM CONpOTHBIIEHME 3a3eMIIUTENS, PACIOJOXKEHHOIO B
HETIOCPEICTBEHHO! OJIM30CTH OT HEHTpaiH reHepaTopa Wi TpaHchopmaropa
WM BBIBOJIa MCTOYHHMKA OAHO(A3HOTO TOKA, NOJKHO ObITh He Oonee 10, 20 u
30 OM COOTBETCTBEHHO IpH JIMHEHHBIX HampsbkeHusx 660, 380 u 220 B
ucToyHuKa TpéxdazHoro Toka uiau 380, 220 u 127 B ucrounuka ogHodazHoro
TOKA.

[Ipu ynensHOM CONPOTHBICHHM TOPHOM mopoabl Oomee 100 OM - M
JIOMTYCKAaeTCsl yBEIMINBaTh yKka3aHHble HOpMBI B 0,01p pa3, HO He Oolee 4yeM B
JecATh pas.

Iloemopnoe 3azemnenue PEN-npoeoonuka

5.18. Ha BJI 3anynenue n0mKHO ObITh ocymiecTBiieHO PEN-poBoIHUKOM,
MIPOJIOKEHHBIM Ha TEX JKe OIopax, uTo U (pasHble mpoBoIa.

Ha xonuax BJI (wn oTBeTBNeHui 0T HUX) AnuHOM Oonee 200 M, a Takke Ha
BBOJIaX OT BJI k aieKkTpoycTaHOBKaM, KOTOPBIE MOJIEKAT 3aHYJICHUIO, TOJDKHBI
OBITH BBIIIOJHEHBI MOBTOpPHBIC 3a3emieHus PEN-npoBoanuka. [Ipu stom B
NepByI0 OYepenb CIeAyeT WCIOIb30BaTh ECTECTBEHHBIH  3a3eMIIHTENb,
HampuMep Tnoj3eMHble 4Yactu omop (cMm. 8.1), a Takke 3a3eMISIFOIIUE
YCTPOMCTBA, BHITIOHEHHBIE JJIS 3AIUTHI OT TPO30BBIX MEPEHATPSIKCHUI .

[ToBTopubie 3azemnenuss PEN-mpoBogHHKa B CeTSX MOCTOSHHOIO TOKa
JOJDKHBI OBITh OCYIIECTBIICHBI TPH TOMOIIM OTIESIBHBIX HCKYCCTBEHHBIX
3a3eMIIMTeNeH, KOTOpble HE IOJDKHBI MMETh METAIMYeCKUX COEAMHEHUil ¢
MOJ3EMHBIMU  TPyOONpOBOJaMH.  3azeMilsiiomiue  ycTpoidictBa Ha  BJI
IIOCTOSHHOTO ~ TOKa,  BBINOJHEHHBIE U1 3allUTBl  OT  T'PO30BBIX
MepeHaIpsHKCHUH, PEKOMEHIYETCsl HCTIOJIb30BATh [UISl TOBTOPHOTO 3a3€MIICHHS
PEN-npoBoanuka.

3azeMIsronIre MPOBOIHKUKH JJIsI TOBTOPHBIX 3a3emiiennii PEN-poBogHuKa
JOJDKHBI OBITH BBIOpPAaHBI M3 YCIOBHS IJIUTENBHOIO MPOXOXKICHUS TOKa HE
meHee 25 A. Tlo MexaHHMYECKOW NMPOYHOCTH 3TH NMPOBOAHUKU JIOJKHBI UMETh
pasMepbl He MeHee IPUBEAEHHBIX B Ta0. 7.1.

5.19. OOImee CONpPOTUBIICHHE PACTEKAHUIO 3a3eMIIUTENel (B TOM dHCIe
€CTECTBEHHBIX ) BCEX MOBTOPHBIX 3a3emiieHnit PEN-npoBogHuka kaxmoii BJI B
mo0oe BpeMs rofia JOJDKHO OBITh He Oonee 2, 5 1 10 OM COOTBETCTBEHHO IIPH
JTUHEWHBIX HanpsokeHusx 660, 380 u 220 B ucrounnka tpéxdazHoro Toka Uiu
380, 220 u 127 B mncrounmnka ogHodazHOTro TOKa. IIpH 3TOM CONMpOTHBICHNE
PacTeKaHUIO 3a3eMJIMTEINISI Ka)KIOTO M3 MOBTOPHBIX 3a3€MJICHUI JOKHO OBITH
He 6omree 10, 20 1 30 OM COOTBETCTBEHHO IIPH TeX JKe HANPSIKCHUSX.

[Ipu ynensHOM conpotuBieHuu 3emiid p 6osnee 100 Om - M pomyckaercs
YBENMYNBATh YKazaHHbIe HOpMBI B 0,01p pa3, HO He OoJiee ueM B AeCATh pas.

5.20. Kpioku ¥ mrbipyn ¢a3HbIX NPOBOAOB, YCTAHOBJEHHLIX HAa
JKeJ1e300eTOHHBIX 0MOopax, a TaK)Ke apMaTypa 3THX ONOop, J0JKHBI ObITh
NPHUCOEINHEHBI K PEN-npoBOoAHUKY. CranbHble OIL[MHKOBaHHBIE
OJTHOIIPOBOJHBIE 3a3eMIIIOIINE IPOBOJHUKK OJDKHBI UMETh JHaMETp He
MeHee 8 MM. Kproku M mTelpy (a3HbIX HPOBOAOB, YCTaHOBJICHHBIE Ha
JEPEeBSIHHBIX ~ OMOpaxX, T/ BBHIIOJHEHO TIOBTOpHOe 3a3emienne PEN-
IIPOBOJIHUKA, TIOAJIEkKAT 3a3E€MIICHUIO.

Ilpeoenvro donycmumble nepenanpaiceHus

5.21. V3onsauus 35eKTpooOOpYyIOBaHUS AJIEKTPOYCTAHOBKH MOTPEOUTENS
JOJDKHA BBIJCP)KUBATh TEPECHANPSDKEHHsSI, BbI3BIBAEMBIE MOBPEXKICHHUEM Ha
BBICOKOI CTOpOHE, OOphIBOM HyJieBoro padouero mpoBoja (PEN- wmum N-
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MPOBOJIHUKA), & TAKIKE KOPOTKUM 3aMbIkaHHeM (a3Horo npoBojaa Ha PEN- umu
N-IIpOBOIHUK, YTO BBIMOJIHAETCS MPH YCIOBUHM OTPAaHUYECHUS IPENEIbHO
JOIMYCTHUMOIO  3HA4YeHUS  MEPEHaNpsHKeHUs B JJIEKTPOOOOpYyIOBAaHUU
IJIEKTPOYCTaHOBKHU MMOTPEOUTENS CIIETYIONIMMH 3HAYCHHUSIMU |

Uqb+250Bnp1/1t>SC;
Uqb+ 1200 Boput<5c.

I'JTABA 6. 9JIEKTPOYCTAHOBKHW HANIPSI)KEHWUEM J10 1 KB CETH
C U30JIMPOBAHHOM HEMTPAJIBIO (CUCTEMA IT)

3azemnenue OMKPblIHbLX nmmo()ﬂmux yacmeu

6.1. B cerax cuctems! IT amexTpoycTaHOBKa TOKHA OBITH H30IHPOBAHA OT
3EeMJIM MJIM CBSI3aHa C HEeH qepe3 10CTaTOYHO 0oJIBIIIOE COITPOTHUBJICHHUE.

B ClIy4a€ II€PBOr0 3aMbIKaHUSI Ha OTKPBITBIC IIPOBOAANINEC YaCTH TOK
3aMBIKAHUS HEJIOCTATOYEH JUIsl CpadaThiBaHWS 3alMTHOTO YCTpoiicTBa. Bo
n3bexanme BPEAHBIX (1)I/I3I/IOHOFI/I‘IGCKI/IX BO3IIGI>‘ICTBHI>‘I Ha 4YCJIOBCKa IpU
IMPUKOCHOBEHHWHU K OAHOBPEMCHHO AOCTYIIHBIM NPOBOAAIIHUM YacCcTAM JOJDKHBI
OBITH IPUHATE Mephl Ha CITydaii BOSHUKHOBEHHS 3aMbIKaHHS BTOPOii (ha3bl.

OTKprTLIe mpoBOAAIIME YaCTU HOJIKHBI OBITH 3a3eMJICHBI OTACIBHO,
TpynramMi Ui BCE BMECTE.

Ilpumeuanue. B 6onvuwiux 30anusx, maxkux Kak 6blCOMHblE, 3aA3eMieHue OOCHYNHbIX
NPUKOCHOBEHUIO CIOPOHHUX NPOBOOSUUX Yacmell Modcem Obimb OOCIMUSHYNO UX COeOUHEHUEM C

3AUWUMHBIMU npoeodl—mxa}lm, OMKpbIMbIMU nposor)ﬂmumu yacmAamu u CMOPOHHUMU
ﬂp0600ﬂWLLMM uacmAamu.

Conpomu(menue 3aA3eMAAI0ULe20 YCHPOUCIEA

6.2. ConpoTHBJIEHHE 3a3eMJISIIONIETr0 VCTPOIiCTBA, MCIO0JIb3YEMOI0 JJIst
3a3eMJICHHS] OTKPLITBLIX NMPOBOISIIMX YACTEH 3JIEeKTPO00OpYyI0BaHus - R,
JIOJDKHO YJIOBJIETBOPSITH HEPABEHCTBY

RiE

{1, HoHe 6onee 2 Om,

rac IA - TOK 3aMBbIKaHH (1)&3])1 Ha OTKPBITBIC IIPOBOJAAIINAC YaCTH. 3HaueHne

[A BKJIFOYAET B CeOsI 3HAUCHHSI BCEX TOKOB HyJ'ICBOﬁ IOCJICA0BATCIIBHOCTH.

Ycnosusn omknrwuenun numanus npu 6mopom 3amMblKaAHUU

6.3. Eciim i o0Hapy:KeHUs] TNEePBOr0 3aMbIKAHMS HA OTKPbITbIe
NPOBOJAILINE YaCTH WIM Ha 3€MIIO IPEAyCMOTPEHO YCTPOHCTBO KOHTPOJISL
W30JIALUU, TO 3TO YCTPOKMCTBO JOJDKHO TOJAaBaTh CBETOBOW W/WIIM 3BYKOBOM
curHai. PekoMeHyeTcst yCcTpaHaTh IepBOe 3aMbIKaHUE B KpaTyalIuil Cpok.

ITocne nosiBneHNs MEPBOTO 3aMBbIKAHUS YCIOBUSI OTKJIIOUEHHS MUTAHUS IPU
BTOPOM 3aMbIKaHUH 3aBUCST OT TOT0, KAK COEJUHEHBI OTKPBIThIE MIPOBOJIAIINE
YaCTH C 3a3€MJIUTEINIEM.

a) llpm wuHOUBUAYaNbHOM WM TPYINIIOBOM 3a3€MJIGHHM OTKPBITBIX
MPOBOASAIINX YacTel TpeOOBaHMUS IO 3alUTe YKa3aHbl HIXKE.

Bce OTKpbITBIE TPOBOASAIIME YAaCTH, 3alMIICHHbIE OJHUM 3alllUTHBIM
YCTPOMCTBOM, JOJKHBI HPUCOEIUHATHCS 3aLUTHBIM NPOBOJHUKOM K OIHOMY
3a3eMIISIOLIEMY YCTPOMCTBY.

JI0KHO BBINOJHATHCS CIIEAYIOIIEE YCIOBHUE:
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Ryl,<25B,

rac RA - CYMMAapHO€ COIPOTHUBJICHUC 3a3CMJIMTCII MW 3a3CMJIIAIOLICTO

IPOBOJIHUKA;
14 - TOK cpabaThIBaHKs 3aIUTHOIO YCTPOHCTBA.

Ecan  3amuTHOE  yCTpOMCTBO  SBNSETCS  YCTPONCTBOM  3alIUTHOTO
OTKJIIOYEHHST M pearupyer Ha IuddepeHuuanbHeli Tok, To mon [y

MOJIpa3yMeBaeTCsl ycTaBKa 3alllUTHOTO yCTpoiicTBa mo aunddepeHuuanT-HOMyY
TOKY -

Ecan 3amuTHOE YCTPONCTBO - yCTPOMCTBO 3allUTHI OT CBEPXTOKA, TO OHO
JIOJDKHO OBIT!

- ymb0  yCTPOMCTBOM C  OOpaTHO 3aBHCUMOW  TOKOBPEMEHHOM
XapaKTepUCTHKOH u [, - 3HAYCHHWE TOKA, OOECIEYNBAIONIEE BPEMS

cpabartbIBaHHs YCTpOiicTBa He Ooee 5 c;

- 1mbo YCTpOfICTBOM C OTCEUKOM TOKa H TOoraa IA - yCTaBKa IIO TOKY

OTCEUKH.

0) Korma cBsi3b ¢ 3eMIEH OTKPBHITHIX IMIPOBOJIAMIMX YacTeH OCYIIeCTBIIETCS
HOCPEJCTBOM COEJUHEHUS] C 3allUTHBIM MPOBOAHUKOM [UI 0OecredeHus
3aIUTHI JOJDKHO OBITH BBHITIOTHEHO YCIOBHE:

5 B3,
5721,

rae Uy - 3HaueHne (hasHoro HarpsuKeHus
Zg - TIOJIHOE CONPOTHBIICHUE LCIH 3aMbIKAHHS;
1, - Tok cpabaTbIBaHMs 3aLIUTHOrO YCTPOKCTBA 33 BPEMs OTKIIOYCHHSA

yKa3aHHOE B Ta0I. 6.1.

Tabauya 6.1
Haubonvuee epems omxmouenus ons cemetl cucmemol IT (08otinoe
3aMblKaHUe)
HomunanabHoe HaNpsAKEHUE YCTAHOBKH, UO’ BpeMa OTKJIFOYECHMU, C
B
120 0,8
220 04
380 0,2
500 0,1

B cerax cuctemst IT MOryT IpUMEHATBCS:

- YCTpOHCTBa KOHTPOJIS H3OMALHH;

- YCTPOMCTBA 3aLUThI OT CBEPXTOKOB;

- YCTpOICTBA 3aIUTHI, pearupyromue Ha AuddepeHnnanbHbli TOK.

I'JTABA 7. 3ABEMJIATIOINWE U HYJEBBIE 3AINIUTHBIE
INPOBOJHUKMU (PE- U PEN-ITPOBOJHUKN)

A. 3amuTHBIE NPOBOAHUKH

Cneyuanvnole npo6oOHUKU

7.1. B xauectBe 3amuTHBIX IpoBoAHUKOB (PE-npoBognukoB u PEN-
HPOBOJHUKOB) JIOJKHBI OBITh B MEPBYIO OYEPEb HUCMOIb30BAHBI CHELUATBHO
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OpPEeIyCMOTPEHHBIC JUIS 3TOM LEeNH MPOBOIHHMKH, B TOM WYHCIE MXWIBI U
aMOMHUHMEBass 00o0yo4YKa Kalenell; HM30JMpOBaHHBIE TIpoBOIAa B  oOIIeit
obomouke ¢  (a3sHBIMH  IPOBOJAMH;  CTAllMOHAPHO  IPOJIOKEHHBIC
HEM30JIMPOBAHHBIE HIIH N30JMPOBAHHBIC TIPOBOTHHUKH.

HUcnonvzosanue npogodawux uacmeii ¢ kayecmee PE- u PEN- npo¢o0nukos

B xawgectBe PE-mpoBomumkoB u PEN-poBOZHHKOB MOryT OBITH
UCTOJB30BaHbl  cTOpoHHME mnpoBoisamue dactu (CIIY) u  OTKpHITHIC
npoBozsue yactu (OITY), Hampumep:

1) MerajqinyeckMe KOHCTPYKIMM IPOM3BOACTBEHHBIX 3JaHMil M
coopy:xeHuii (pepMbl, KOJOHHBI U T.I1.);

2) apMarypa  JKeJIE300€TOHHBIX  CTPOUTENIBHBIX  KOHCTPYKIHMH U
(yHIaMEHTOB ITPOHU3BOJICTBEHHBIX 3/1aHUH;

3) MeTaJuIM4ecKHe KOHCTPYKLMH  IIPOM3BOACTBEHHOI'O  Ha3HAuYCHMS
(TIoIKpaHOBBIE PEITBCHI U T.11.);

4) amoMuHueBbIe 000JI0UKY Kabeel;

5) cranbHEIEe TPYOBI 3TEKTPOIPOBOJIOK;

6) MeTalIM4YecKue KOXKyXH M OIOPHbIE KOHCTPYKLHMM IIMHONPOBOJOB,
MeTaJUTHYecKue KopoOa M JTOTKU IEKTPOIIPOBOIOK;

7)  MeTajliuyeckHe  CTANMOHADPHbIE  OTKPBLITO _ NPOJIOKEHHbIE
Tpy0OmpoBOIEl BCEX HA3HAUCHUH, Kpome mpybonposooos copouux u
83DbIGOONACHLIX  6eujecme U cmecell, KaHAIM3AMM W LEHTPAJIbHOTO
OTOIICHUISL.

Hcnonvzosanue nposodauiux uacmeii 6 kauecmee eouncmeennvix PE-
nPOBOOHUKOG

7.2. IlpuBenennsle B mil. 1 - 7 NPOBOJHMKH, KOHCTPYKLUUH U JApyrue
3JIEMEHTBI MOTYT CIIYXHUTh €IuHCTBeHHbIMU PE-mpoBonHuKamu, eciy OHU 1O
MPOBOANMOCTH yIOBJIETBOPSIOT TPeOOBAaHMAM HACTOSILEH TIJIaBbl M €CIH
obecrieueHa HEMPEPHIBHOCTh OJJIEKTPUYECKONW IENMH Ha BCEM MNPOTSHKCHUH
UCIOJIb30BAHUS.

7.3. 3alIUTHBIE IPOBOJHUKH JOJDKHBI OBITH 3aIUIEHBI OT KOPPO3HUH.

Hcnonvzosanue cmoponnux npoeodauiux 4acmeii u 0MKpPoIHbIX
npogodauiux uacmei ¢ kauecmee PEN-npoeoonuxos

7.4. Croponnue npoogsiue yactu (CITY) u OTKpBITHIE TPOBOISIINE YaCTH
MOTYT MCIIOJIb30BAaThCS B KadyecTBE 3alIMTHBIX MpoBoaHUKOB (PE- m PEN-
IIPOBOAHHUKOB), €CJIM OHH OJHOBPEMEHHO OTBEYAIOT CIIEAYIOIIUM TPeOOBAHUSIM

a) DJIEKTpUYECKas HENpPEephIBHOCTh IIeMd obecmeynBaeTcs JHOO HX
KOHCTPYKIHUEH, 1100 COOTBETCTBYIOIIMMH COSIMHEHUSIMH, 3aIMINAIOIINUMH €€
OT MEXaHUYECKHX , XHMHYECKUX U IJICKTPOXUMHUYECKUX MTOBPEIKICHHIA;

0) uX JEMOHTaX HEBO3MOXKCH, €CIM HE IMPEeILyCMOTPEHBI MEphl IO
COXPaHEHHIO HETPEPHIBHOCTH 1IN U €€ IPOBOJNMOCTY;

B) OHH CKOHCTPYHMPOBAHBI HJIH, NMPH HEOOXOJMMOCTH, IPUCTIOCOOICHBI ISt
STOMU LIEJH.

7.5. JlomyckaeTcss MCIOJIb30BaHUE METAIUIMYECKHX TPYO BOJOINPOBOJA MpPH
HAIMYUU  pa3pellieHus] OpraHW3aluH, OTBETCTBEHHOH 3a JKCILTyaTalhio
BoJONpoBoAa. lcmosnb3oBaHue TPyO CHCTEMbl Tra30CHAOKEHHMS B KauyecTBe
3alIUTHBIX IPOBOJIHUKOB 3aIPelIaeTcs .

7.6. UcnonszoBanue CIIY ummm OITY B kauectBe enuHcTBeHHOro PEN-
MIPOBOHUKA 3aITPEIIaeTCs .
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7.7. Vcnonmp30BaHHME METAIMYECKUX OO0OJIOYEK TpyO4aThX IPOBOJIOB,
HECYIIUX TPOCOB IPH TPOCOBOHN AIIEKTPOIIPOBOAKE, METAIMYECKAX O0OIOUEK
M30JSIIMOHHBIX TPYOOK, METalIOpyKaBOB, a TakXke OpPOHM M CBHUHIIOBBIX
000J109€eK MPOBOIOB U Kaleleil, B KauecTBe 3aIMUTHBIX NMPOBOTHHUKOB (PE- 1
PEN- npoBOJHHKOB) 3aITpemiaeTcs.

B momemieHHsX W B HApyXHBIX YCTaHOBKAaX, B KOTOPBIX TpeOyercs
IPUMEHEHHE 3a3eMJICHMS WM 3aHYJIEHHMS, 3TH DJIEMEHTHl JOJDKHBI OBITh
3a3eMJIeHbl WM 3aHYJI€Hbl M MMETh HaJeXKHbIE COCIMHEHHS Ha BCEM
IPOTSHKEHUH. MeTauInuecKre COeAUHUTENbHbIE My(QThl M KOPOOKU TOJKHBI
OBITh MPHCOCTMHEHBI K OPOHE M K METAJUTHYECKUM 000I09KaM MaiKoH.

Hocmynnocmeo ons ocmompa

7.8. Maructpanu 3a3eMIICHHs] WM 3aHYJICHHS W OTBETBICHUS OT HHUX B
3aKPBITHIX MOMEIICHHUSX M B HAPY)KHBIX YCTAHOBKAX JOJDKHBI OBITH TOCTYIIHBI
IUTSL OCMOTpA.

7.9. TpeboBaHHE O AOCTYIHOCTH Ui OCMOTpa HE DPACIpOCTPAHSACTCS Ha
HyJIeBBIE OKWIBI W O0OJIOYKM Kalenell, Ha apMaTypy >Kelne300€TOHHBIX
KOHCTPYKIIHUii, a TAK)KE Ha 3aIUTHBIC TIPOBOJAHHUKH, POJOKCHHBIC B TPyOax u
B KOpo0ax, a TaKkKe HEMOCPEICTBEHHO B TEJIe CTPOUTEIBHBIX KOHCTPYKIIUH
(3aMOHOJIMYEHHBIE).

OTBETBIICHHS OT MarucTpajel K JIeKTporpueMHnKam 1o 1 kB momyckaercs
HPOKJIAABIBATh CKPBITO HEMOCPEACTBEHHO B CTEHE, O/ YUCTHIM MOJIOM U T.II. C
3alIMUTOH WX OT BO3JIEHCTBHUS arpecCHBHBIX Cpei. Takue OTBETBICHHS HE
JIOJKHBI UMETh COCIIMHCHUM .

B  HapyXHBIX yCTaHOBKax 3allUTHbIE IPOBOJHUKH  JIOITYyCKAeTCs
NPOKJIaABIBaTh B 3€MiIe, B IIOJNy WIM IO Kpaw IUIOMAN0K, (YHIAMEHTOB
TEXHOJOTUIECKUX YCTAHOBOK U T.II.

Vcronp30BaHHE HEU3OJIMPOBAHHBIX ~ATIOMHHHEBBIX IPOBOIAHUKOB IS
MPOKJIAJIKH B 3€MJIE B KQUECTBE 3AIUTHBIX MPOBOIHUKOB HE JIOITYCKAETCSI.

Haumenvuiue pazmepul 3a3emaniouiux npoeodnm(os

7.10. 3asemisrolye OPOBOAHUKU  JO/DKHBI  YIOBJIETBOPATH  BCEM
TpeOOBAHMSAM HACTOSILEH ITIaBbl, IIPEABSBISIEMBIM K 3aIUTHBIM POBOJHUKAM,
W, CIH OHHM MpOJOXKEHH B 3eMJe, MX HaUMEHbIINE pa3Mephl J|OMKHEI
COOTBETCTBOBATH 3HAUCHUSM, YKa3aHHBIM B Ta0i. 7.1a.

Tabauya 7.1a.

Haumenbmuepas‘mepbl 3A3eMIAIOUWUX npoeodHukoe, NPOJIOIHCEHHbIX 6 3eMle
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I/IMS}OI_[II/IS MEXaHUYECKYIO 3allUTy

CornacHo TpeOOBaHUIM
HACTOSILLICH IJIaBbI

3amuuieHHbIe 0T
KOppo3uu

He nmerommme MexaHMUECKON 3aIIUTHI

16 MM2 110 MeU

2
16 MM~ 10 cTanm

He 3ammmennsie ot
KOPPO3HH U HE
HMeroLIne

Kpyrnoe ceuenne

25 mv 110 Mezu
78 mv” 110 cTam (nuamerp 10

MEXaHUYeCKOM 3alIUThI

MM)
VYrnoBas crans:
TOJIIMHA TIOJIKU, MM 4
ITomocoBas crains:
CeueHue, MM 100
TOJIIKUHA, MM 4
Bonora3zonpoBoHbie TpyObl
(cTanbHbIE):
TonmuHa CTEHKH, MM 35

Haumenbinne pazMepsl 3a3eMIIOIUX U ypaBHUBAIOIUX POBOAHUKOB IJIs

MIPOM3BOACTBEHHBIX ITOMEIIEHHUH TaHbI B Ta0i. 7.16.

Hﬂomabb HONEpPeuHo2o ceuerHus 3auumHnblx npoeodmmoe

7.11. Ilnomane NONEPEYHOTO CEYEHMs 3alUTHOTO IPOBOJHUKA S, MM2,
JIOJDKHA OBITh HE MEHBIIC 3HAYCHUS, ONpPEIeseMoro cienyromeil Gopmyoii
(mpuMeHsIeTcs TONBKO [T BpEMEHHU OTKIIOYeHH He Oomee 5 ¢)

rne I -

nefcTBytoIIee

Szﬁ,
P

3HA4YCHUC  TOKa

(7.1)

KOpPOTKOIro 3aMbIKaHUA,

MPOTEKAIOMIEr0 Yepe3 YCTPOWCTBO 3allUThl TPH NPEHEOPEKUMO MalloM
MIEPEXOJHOM COIIPOTUBIIEHUH, A ;
¢ - BBIZICpIKKA BPEMEHH OTKJIIOYAIOILEro YCTPOICTBa, C.

Ipumeuanue.

Cnedyem  yuumvieamo

oepanuyienue mokxa

conpomueieiuem yenu u

ozpanuuuBaouylo cnocoornocms (unmezpan [oicoyns) ycmpoucmea 3auumot.

Tabauya 7.1.6.

3asemnsrowue u ypagnusaiowue cmanbHvle NPOBOOHUKU HAUMEHBULESO CeUeHUs
110 KOPPO3UOHHOU CMOUKOCMU, peKOMeHOYeMble 05l NPOU3BOOCHIBEHHBIX

nomeujeHuu.

Bun 3azemistromero u

PeKOMeHZ[yeMLIe CTaJIbHBIC

QBHUBAFOLLETO XapakTepucTHKa CPesibl
P . paicrep pea MIPOBOIHUKH
IPOBOJIHIKA
Marucrpainu 3a3eMICHHS U HopmanbHas CranpHas noaoca 304 Mmm
yIpaBIeHHs BruaxHas CranpHas monoca 404 MM

Cmpaﬂ WU XUMHUYCCKA
1
AKTUBHasA

Cranb kpyrias £ 14 mm

OTBETBIICHUSI OT

YIpaBICHHS

MarucTtpanei 3a3eMIeHHs 1

Hopmaibnas
Brnaxnas

CranbHas nosioca 25’4 Mmm

Cmpaﬂ WU XUMHUYCCKA

1
AKTUBHasA

Cranb kpyriaas £ 10 MM

1
PCKOMCHZ{yEOTCﬂ COOTBETCTBYIOIIUE CPEAC 3alLIUTHBIC IIOKPBITHUSA.

k - KOS(I)(I)I/II_[I/IGHT, 3HAaYCHUEC KOTOPOIo 3aBUCUT OT MaT€pHaja 3allUTHOI'O

IIPOBOJHUKA, €T0 M30JISLMM M HAa4aJbHOW M KOHEUHOH TemmepaTyp A - ¢

MM2 .

1/2/
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Koadduument k onpenensiercs BolpakeHUEM:

P (3”’20)@;]11 14278
Pao B+,

3

rae: Q- 00BEMHas TEIUIOEMKOCT MaTepHana mpoBogHuKa, Jx/ °C - v

B - BenuuunHa, oOpaTHas TeMrepaTrypHOMY Ko3((UIIUEHTY CONPOTUBICHUS
nposoanuka pu 0 °C; °C;

Py - YACTHHOE DJICKTPUYECKOE CONPOTUBICHME MaTepHana MPOBOIHUKA
rpu 20 °C, OM * MM;

0, - HayanbHas TeMIepaTypa npoBoaHuKa, °C;

0 - KOHeuHas TeMIepaTypa IpoBoHuUKa, °C.

f
E+10
Marepnan | B,°C |0, Jix/ °C - MM Py OM * MM 1B +20)Q,

Pan

Meno 12345 | 3451107 | 17241107 226
Amomunnii | 228 2’5,10.3 28’264,10-6 148

Cumet | 230 1457107 21410 4

Cram | 202 397107 13210 78

3HaveHue k U 3aIIUTHBIX MPOBOJHUKOB B Pa3IMYHBIX YCIOBUSIX YKa3aHbBI
B Tabnunax 7.2. - 7.5.

3HaveHust KOdQPUIMEeHTa k JJIsI CTaTbHBIX CTOPOHHUX MPOBOJISIIMX YacTei
(CITY) u otkpsIThix mpoBomsmux yacterd (OITY), ucmosnb3yemMbIx B KayecTBE
PE- u PEN-mpoBOmHHKOB, a TaKXke JUIsI CHEHHAIbHO MPOKIIAIBIBAEMBIX
CTaJIbHBIX IPOBOJHUKOB, JaHbI B Ta0m. 7.7.

Ecrm B pesymprate npmMeHeHums ¢opmynsl  (7.1.) momydaercs
HECTaHJapTHOE CEUYeHHE, CIelyeT HCIOJIb30BaTh MPOBOAHUKU OIDKaiIIero
0OJIBIIIETO CTAHAAPTHOTO CEUCHMUS.

Ipumeuanus:

1. Heob'xobmzo, umoobwbl ceyenue, paccyumaHnoe maxkum 06pa30/u, coomeemcmeosailo
YC08UAM, onpedejme,wbl‘w conpomueneHuem yenu (((j)a,?a-Hleb».

2. Buauenue makcumanbHou memnepamypbsl ons QJIEKMPOYCMAaAHOB0K 60 83Pbl6OONACHbIX 30HAX
yemanasnusarom no TOCT 22782.0.

3. C.rledyem yuumbsvleamvb MAKCUMAIbHO ()onycmu,wble memnepamypbl 3AAHCUMOE.

Tabnuya 7.2.

3nauenusn koapuyuenma k 0151 U30IUPOBAHHBIX 3AUIUMHBIX NPOBOOHUKO8, HE
6X00AUUX 6 Kabenu u He 00pa3ylouux nyuKkog ¢ Opyeumu Kabenamu

W3onsiuns Temmneparypa, °C Marepuai poBOJHHUKA
NPOBOJHUKA Hauasenas | Koneunas Mens AmoMunuii Crainp
IToNMBUHUIXIOPHTHEII 160 143 95 5

mractukar (B)

IonusTunen
BYJIKAaHU3YIOIMICS 250 176 116 64

dTs)
Pe3una uzonanuonHas
®
Pe3nna H30/HOHHAS
TOBBIIIEHHON 250 176 116 64
TeriocToikocty (P1)
Kpemuuiiopranuuecka
S H30JISIIIHS

30 200 159 105 58

350 201 133 73
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Tabauya 7.2.a.

3nauenus xoapguyuenma k 015 u301UPOBAHHBIX 3AUUMHBIX NPOBOOHUKOB,
CONPUKACATOWUXCSL C 3AUIUMHBIMU NHOKPOBAMU KADENS, HO He 0OPa3yIoumux
nYuKog ¢ Opyaumu Kabensimu

Temmneparypa, °C Marepuai poBOJHHUKA
M3omnsiuust kabesst -
Havanpnas| Koneunas Menp AnroMuHUN Cranp
TToNMMBUHUIXITOPUAHBI 200 159 105 58
i mactukat (B)
IMomuaTnnen
BYJIKAHU3YIOIHHCS 30 200 159 105 58
(Is)
Pesuna usossiuonHast
MOBBILIIEHHOM 220 166 110 60
Temiocroiikoctu (Pr)
Tabauya 7.3.

3nauenus xoagpguyuenma k 015 U30AUPOBAHHBIX 3AUUMHBIX NPOBOOHUKOE,
BXO0SUUX 8 KaDeb UL 00pA3YIOUUX NYUKU C OpYyeUMU Kaberamu unu
UBOIUPOBAHHBIMU NPOBOOHUKAMU

Vo513 HpoBOIHKa Temmneparypa, °C Marepuai mpoBOJHHUKA
Havanenas |Koneunas | Menp  [Amomunnii| Crams
TToMTMBUHUIIXIOPUHBIH 70 160 115 76 42
miacrtukar (B) 90 160 100 66 36
Pesuna msonsponnast (P) 60 200 141 93 51
IlomuaTrneH ByIKaHu3ylomuiics
(1s)
Pe3una uzoisinuoHHast 90 250 143 94 52
TIOBBIIIEHHOH TEMIOCTORKOCTH
1)
KpemHuiiopranuueckast H30Jsiust 180 350 132 87 47
Tabnuya 7.4.

3nauenus xoapguyuenma k 015 U30AUPOBAHHBIX 3AUUMHBIX NPOBOOHUKOB,
UCNONB3YEMBIX 8 KAYeCmEe 3auUMHbIX HOKP0808 (OPOHIL, 060I0UKU, IKPAHA U
m.0.) kabens

V301115 HDOBOIHIKA Temmneparypa, °C Marepuai IpoBOJHUKA
1 POBOX Hauanenast| Koneunas Menp |Amomunnii| Ceunery | Cranb
Tlo 60 200 141 93 26 51
JIMBUHWIXJIOPHTHBII 20 200 128 g5 23 46
mtactukar (B)
Pe3una PIS(()IJ)'I)SIHI/IOHHaﬂ 55 200 144 95 26 52
IomuaTnnen
BYJIKaHU3YIOIMICS 80 200 128 85 23 46
(I18)
Pesuna u30JIMOHHAS
TOBBIIIEHHO 75 220 140 93 26 51
TerocToikoctH (P1)
Tabnuya 7.5.

3uauenus xoagppuyuenma k 015 Heu301UPOBAHHBIX NPOBOOHUKOB NPU YCIOBUSX,
K020a YKA3aHHble MeMnepamypol He Co30aiom OnACHOCHU HOBPENCOEHUs.
npURe2aIoWUx Mamepuaios
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Y cnoBust NpOKIaaKy MPOBOIHUKOB Temneparypa, °C Marepuai npoBOgHUKA
Hayvanpnas | Koneynas Menp Amomunnii | Cranb
ITposnosKeHsI OTKPHITO U B 300" 125
CIIeIHAIbHO OTBEEGHHBIX MECTaxX 500" 228 32
ITponoxeHbl B HOPMAJILHOM cpefie 30 200 159 105 58
IIponoxeHs! B MOKapoonacHOH 150 138 91 50
cpene

"
VYka3aHHbIE TeMIEpaTyphl JOMYCKAIOTCS TOJBKO INPU YCIOBHM, YTO OHHM HE YXYJAIIAIOT
KauyeCTBO COCMHEHHM.

7.12. CeueHue 3alUTHBIX TPOBOJHUKOB (TI0 MEIIN) JIOJKHO OBITh HE MEHEe
3HaYEHU, MPUBEAEHHBIX B Tabiuue 7.6. (cMm. 7.13. - 7.17.). B aTom ciydae He
TpeOyeTcst MPOBEPSATh CEYCHHE HA COOTBETCTBUE HEPaBeHCTRY (7.1).

Ecnmu mpu pacuére momy4yarOT 3HAUCHHWE CEYCHHs, OTIHYHOE OT
npuBeEHHOrO B TabiMie, cjexyeT BbIOMpaTh W3 TaOMMIBl Oivkaiiiee
Ooutbliee 3HaYCHHE.

Tabauya 7.6.
CeyeHnue Sl]a3Hle NPOBOJAHUKOB. MM2 HauMmenbiiee ceuenue 3alIUTHBIX
IIPOBOTHUKOB, MM2
§<16 S
16<8<35 16
S>35 S/2

7.13. 3nauenus Tabmunpl 7.6. IEHCTBHUTENBHBI TOJBKO B Cilydae, €CIU
3aIUTHBIC POBOJHUKH W3rOTOBJICHBI M3 TOT'O K€ Marepuaia, 4to U (a3Hbie
MPOBOJAHUKK. B TPOTHBHOM cilydae CEYEHUs 3aIIUTHBIX IPOBOJHHKOB
BBIOMPAIOT TakuM 00pa3oM, YTOOBI HMX IPOBOJAMMOCTh ObUIa paBHOH
MIPOBOAMMOCTH, ITOTyIaeMOH B Pe3yNIbTaTe MPUMEHEHHS TaOIHIIBL.

Bo Bcex cityuasix cedeHue 3allMTHBIX MEIHBIX MPOBOJAHUKOB, HE BXOSIINX
B COCTaB KabeJIs, TOJDKHO OBITh HE MEHEE:

2,5 MM - MPpU HATMYUKY MEXaHUYECKOH 3aIUThI;

4 MM2 - [IpU OTCYTCTBUH MEXaHUYECKOMH 3allUTEI.

CeueHue OTACJIBHO MPOJIOKEHHBIX 3allIUTHBIX AaJIIOMUHUEBBIX ITPOBOJHUKOB
BO BCEX ClIydasax AOJDKHO OBITH HE MeHee 16 MM2.

Ipumeuanue. Ilpu 6vlbope u npoknadKe 3aUUMHBIX NPOGOOHUKOE Cledyem YUUmvleams
sHeuwnue sosoeticmayowue gpakmopst no FOCT P 50571.2.

Ceuenue 3a3emnaOuiux nposoOHUK0E 6 IneKkmpoycmanoskax eviuie 1 kB ¢
I hexmusno 3azemnénnoii Helimpaivio

7.14. B osnextpoycraHoBkax Bbme 1 kB ¢ 3¢hdexTuBHO 3a3eMIeHHOH
HEHTpaabl0 CEeUeHUs] CTAJbHBIX 3a3€MISIONIMX ITPOBOAHHKOB JOJIKHBI OBITH
BBIOPAHBI TAKUMH, UYTOOBI IIPH TPOTEKAHHM MO HUM HAWOOJNBIIETO TOKA
ongnodasnoro K3 temmeparypa 3a3eMISIONMX IIPOBOJHUKOB HE IpEBBICHIIA
400 °C (xpaTKOBpPEMEHHBIH HArpeB, COOTBETCTBYIOIIMH BPEMEHH HAEHCTBHSA
OCHOBHOM 3aIIUTHI ¥ TOJHOTO BPEMEHH OTKITFOUEHUS! BBIKIIOYATENIS ).

Ceuenue 3a3emaanuux npoeoOHUKO0E 6 IeKmpoycmanoskax evtuie 1 kB ¢
U30J1UPOBAHHOU HEUIMPAIbI0

7.15. B anexkrpoycTaHoBKax A0 1 kB 1 BbllIE ¢ U30IMPOBaHHON HEUTpaIbIO
HPOBOJMMOCTH 3a3EMIISIOIINX MPOBOJHUKOB JOMKHA COCTAaBUTh HE MeHee 1/3
TIPOBOJMMOCTH (ha3HBIX MPOBOJHUKOB, a CEUCHHE - HE MEHEe IPHBEICHHBIX B
tabin. 7.1. He TpeOyeTcss npuMeHEeHHs: MEIHBIX MPOBOJHUKOB ceueHHeM Oolee
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25 MM2, ATFOMUHUEBBIX - 35 MM2, OIMHKOBAHHBIX CTANBHBIX - 120 M2, B
MPOM3BOJICTBEHHBIX MOMEIICHUAX C TAKUMH JJICKTPHYSCKUMH MarUCTPasIMA
3a3¢MIICHHS U3 OLMHKOBAHHOW CTAJIbHOM I0JIOCHI JOKHBI HMETh CEUCHHE HE
Meree 100 M2, JlomyckaeTcsi IpUMEHEHHE KPYTIIOW OLMHKOBAHHOW CTaJH
TOTO K€ CCUCHHUS.

Ilposooumocms Hy1€6020 3aUiUMHO20 NPOBOOHUKA

7.16. TlomHas MPOBOAMMOCTh HYJIEBOTO 3allUTHOTO MPOBOJHHKA BO BCEX
ClTydasix JoJDKHa ObITh He MeHee 50 % mpoBoIuMOoCTH (Ha3HOTO MPOBOIHUKA.

Yuem nposooumocmu npoeoodawux uacmei, wuynmupyrowux uemeepmyro
Heuny Kaobens

7.17. B werbipexnpoBoanbix cetsax npu cuctemax TN-C mmm TN-S 1omKHbI
MIPUMEHSATHCS YEeTHIPEXKIIIbHBIE KaOelH, YeTBepTast KA KOTOPBIX BHITOIHSIET
¢dyukuro PEN-npoBogauka win PE-npoBoanuka, cootBeTcTBeHHO. [Ipn aTOM
MPOBOJAMMOCTH CTOPOHHHX TpoBomsmux dacted (CITY), a Taxke OTKPBITBIX
npoBosimux yacrerd (OITY), B TOM 4uciie aqrOMHHHUEBBIX 000JI04eK Kabenei
(6poHMpPOBaHHBIX 1 HEOPOHUPOBAHHEIX ), ITyHTHPYIOMKX PEN-poBoaHMK, He
JOJDKHBI yYUTBHIBaThCA HPU BHIOOpE MUHMMAJIBHO HEOOXOIMMOIO CEYEHUs
PEN-npoBogHMKa  OIpEAENsieMOro TpeboBaHHEM K CEYEHUIO
COOTBETCTBYIOIIEro npoBoHUKa. [IpoBoaumoctu CITY, a takxe OITY, B ToM
YHUClie  AMIOMHHHEBBIX — obomouek — kabemed  (OpOHHpPOBaHHBIX — H
HeOpOHUPOBaHHBIX ), HyHTHpYOUMX PEN-mnpoBosnuk wiu PE-npoBoaHuk,
MOTYT OBITh YYTEHBI IIPH BBIOOpE MHHUMAaIBbHO HeoOxomumoro ceueHuss PEN-
npoBoanuka win PE-poBoaHuka, onpenensieMoro TpeGOBaHUAMHU K CEUCHHUIO
PE-mpoBognuka (cMm. . 7.11.).

Obecneuenue HenpepvleHOCU IIEKMPUYECKOU enu, 00pa308aHHOU
CHOPOHHUMU NPOCOOAWUMYU HACMAMU

7.18. ns  oOecrieueHWss  HENPEPBIBHOCTH  JJCKTPUYECKOH  IIeMH,
00pa30BaHHOM CTaJIbHBIMHU u KeNe300eTOHHBIMH KapKacamu
IIPOU3BOJICTBEHHBIX 3JaHMH, Ha BCEM IPOTKEHUU €€ HCIOIb30BaHUS B
xayectBe PE- umu PEN-mpoBogHMKa, LIYHTHPYIOILETO YETBEPTYIO KUY
Kabenst, NpU  CO3JAaHMM  NPOMBIIUICHHBIX  3JEKTPOYCTaHOBOK B
MIPON3BOJCTBEHHBIX 3JAHHIAX PEKOMEHyeTCS PYKOBOJICTBOBATHCS
tpeboBanusamu 7.37 u FOCT 12.1.030-81.

Hzonauyua PEN-npoeoonuxos

7.19. PEN-npoBOAHMKH JOJDKHBI OBITh pAcCCUMTAHbl Ha JJTUTEIbHOE
MpoTeKaHe padovero ToKa.

7.20. Pexomenayercs B kadectBe PEN-NpOBOAHHMKOB  INPHUMEHSTh
MPOBOJHUKN C W3OJISILUEH, PaBHOLEHHOW HM30JMH (Da3HBIX MPOBOIHUKOB.
Takas nzonsius o0s3aTesIbHa KaK JUIs HyJIEBBIX pabouuXx, Tak U Ul HYJIEBBIX
3alIUTHBIX MMPOBOJIHUKOB B TE€X MECTaX, Ilie NMPUMEHEHHE HEH30JIHPOBAHHBIX
IPOBOAHUKOB MOXET HNPUBECTH K OOPA30BAHUIO DJIEKTPUYECKUX Map WIN K
MOBPESKACHUIO HW30JSIIUU  (pa3HBIX NPOBOJHHKOB B PE3YNbTaTe HCKPEHUS
MEXAy HEU30JMPOBAHHBIM HYJEBBHIM IPOBOJHUKOM M OOOJIOUKOH HIIH
KOHCTpYKIHEH (HampuMep, MPpH NPOKIAJKe MPOBOJOB B TpybaX, Kopobax,
notkax). Takass uzonsuus He TpeOyercs, eciu B kauectBe PEN-npoBogHuKa,
IIYHTUPYIOWETO YeTBEPTYIO KWy KaOeis, HCIONB3YIOTCS allfOMHHUEBEIC
000510uKH kabenei, CTaJIbHBIC u XKeJe300eTOHHBIC KapKachl
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NPOU3BOACTBEHHBIX 3/aHMIl M COOPYKCHHH, a TaKke, €CIM B Ka4yeCTBE
IONOTHUTENbHBIX PEN-IPOBOTHHKOB TPUMEHSIOTCS KOXYXH M OINOpPHBIE
KOHCTPYKIIMH  KOMIUICKTHBIX ~ IIMHONPOBOJOB ¥  IIHH  KOMIUICKTHBIX
pacnpefeNuTeNbHBIX YCTPOMCTB  (IIUTOB, PACIPENCIUTEIFHBIX ITyHKTOB,
cOOpPOK U T.I1.)

Tabnuya 7.7.

3navenus xosppuyuenma K 01 CMaIbHLIX HPOBOOHUKOS

Buja npoBoHNKOB Koneunas HavanpHast

. a . a Tepmudeckuii
T Mnilé VP, | T Mr[e;pc TYPa, K03 pUIHEeHT
CrenyanbHO IPOJIOKEHHbIE CTaIbHBIE 200 35 68

MIPOBOJHHUKH (CTAIBHBIE MOJIOCHI, KPyTIasi CTalb)
CrasnpHas apMaTypa jKene300eTOHHBIX
KOHCTPYKLUH 31aHUIT M COOPYIKESHUH, B T.U. 85 25 35
apmatypa xene300eToHHbIX onop JIDIT
CranbHbIe CTPOUTENbHBIE KOHCTPYKIUH 31aHUH 1
coOpyxKeHHUH ((epMbl, KOJIOHHBI H T.I1.) U 95 25 37
CTaIbHbIE KOHCTPYKIIHHU IPOM3BOACTBEHHOTO
Ha3Ha4eHHs (IIOIKPAHOBBIE Iy TH U IIPOY.)
CraJibHble TPYObI 2IEKTPOIIPOBOJIOK 120 50 35

7.21. He pomyckaercsi HMCIONB30BaTh B KaueCTBE HYJEBBIX 3allIUTHBIX
MIPOBOJHUKOB HYJIEBBIE PaboUre MPOBOAHUKH, UAYIIHE K 3JIEKTPOIPHEMHIKAM
onHoGa3sHOr0 M MOCTOSHHOro  Toka. [l 3aHyleHHs — TakKux
INEKTPONPHEMHHKOB JIOJDKEH OBITH MPUMEHEH OTIENbHBIA TPETH MPOBOIHUK,
NPUCOEIUHIEMBI BO BTBHIUHOM COEIMHHUTENE OTBETBUTENBHONH KOpOOKH, B
[IHTE, MUTKE, COOPKE U T.I1. K HyJIEBOMY paboueMy TN HYJIEBOMY 3allIUTHOMY
IIPOBOAHUKY.

Pazveounawwue npucnocoonenus u npedoxpanumenu 6 uenu PEN-
npoBOOHUKOB

7.22. B menu 3a3eMIISIIOIIMX M HYJEBBIX 3aIUTHBIX INPOBOAHHUKOB HE
JIOJKHO OBITH pa3beJUHAIOIINX IPUCIOCOOICHUH U IpeaoXpaHuTeNei.

7.23. B menm HyneBBIX pabOYMX NPOBOAHHUKOB, €CIH OHH OJHOBPEMEHHO
ciyxar juia ueneit 3anynenusi (PEN-npoBoaHUKH), JOMYCKAETCs PUMEHEHUE
BBIKJIIOUYATENCH, KOTOpbIE OAHOBpPEMEHHO ¢ oTkiItoueHueM PEN-mpoBonHuKoB
OTKJIIOYAIOT BCE NMPOBOJA, HAXOIsIIUeECs [0]] HapsDKeHHeM (cM. Taioke 7.24.).

OJHOIIONIOCHBIE ~ BBHIKIIOYATENIM  CIEAyeT YCTaHABIMBATh B  (ha3HBIX
IIPOBOJIHUKAX, & HE B HYJIEBOM paboyeM MPOBOAHUKE.

7.24. HyJeBble 3alIMTHbIC NPOBOJHMKH JIMHUM _He JIONYyCKaeTcs
HCI0JIb30BATDH JUISI 3aHYJEHUS 3JIeKTPOOOOPYI0BAHUS, NMUTAIOLIErocs IO
IPYTHM JTHHUSM.

Jonyckaercst ucnonb3oBaTh PEN-poBOAHUKM OCBETUTENBHBIX JTUHUN IS
3aHYJICHUS AJIEKTPOOOOPYIOBAHHMS, MUTAIOMIETOCS MO APYTHM JIMHUSM, €CITH
BCE yKa3aHHbIC JIMHUU MHTAIOTCS OT OAHOIO TpaHchopmaTopa, MPOBOJUMOCTh
WX YAOBIETBOpSET TpPeOOBAaHWSAM HACTOSMICH TJAaBhl MW HMCKIIOYSHA
BO3MOXHOCTh oTcoequHeHuss PEN-poBOJHMKOB BO BpeMsi pabOThI JPyrux
quHUA. B Takux ciydasx He JOJDKHBI TPUMEHSTHCA  BBIKJIIOYATEH,
orkimovaromue PEN-npoBoiHuKH BMecTe ¢ (ha3HBIMHU.

Tpebosanus K npoKiadKe 3auumHblxX nPO0OHUKOB

7.25. 3amuTHBIC TPOBOJHHUKH CJIEIYET MPOKJIAAbIBATh HA PACCTOSIHUM OT
creH He MeHee yeM 10 MM.
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B nomemeHusx cyxux, 0e3 arpecCUBHOM Cpeabl, 3alUTHBIC MTPOBOIHUKU
JIOTTYCKAETCs MPOKIIAABIBATH HETIOCPEICTBEHHO O CTEHAM.

7.26. 3azemisioniie W HYJIEBbIC 3alIUTHBIC TPOBOAHUKH JIOJKHBI OBITH
MpeIOXpaHeHbl OT XUMHYECKHX BO3JeicTBUiI. B MecTax mepekpelmuBanus
9TUX HPOBOJHUKOB ¢ KabeynsiMu, TpyOOIpOBOAAMH, KEIE€3HOAOPOKHBIMU
MyTSMH, B MECTaX WX BBOJA B 3JaHUs U B JIPYTUX MeCTax, Ille BO3MOXKHBI
MEXaHWYeCKHE TOBPEXKICHUS 3a3eMIIIIONIMX M HYJEBBIX  3alIUTHBIX
MIPOBOJHUKOB, dTH IPOBOTHUKH JOJDKHBI OBITh 3aIHIICHBI.

7.27. Tlpoknanka 3a3eMIISIFOIIMX W HYJICBBIX 3alllUTHBIX TNPOBOJHUKOB B
MecTaX TPOXOJa Yepe3 CTeHbl M TEePEeKPBITHS JOJDKHA BBIMONHITHCS, Kak
MpaBWJIO, C UX HENOCPEICTBEHHOH 3a/enkoil. B 3TUX mMecTax MpOBOAHUKHU HE
JIOJDKHBI UMETh COCTMHEHHH U OTBETBIICHUM.

7.28. Y MecT BBOJA 3a3eMJISIOIIMX MPOBOJHUKOB B 31aHUS JOJDKHBI OBITH
MIPEIyCMOTPEHBI ONIO3HABATEIHHBIE 3HAKH .

7.29. Hcnonb3oBaHHE CIELUUATIBHO IPOJIOKEHHBIX 3a3eMILIIOLINX WU
HYJIEBBIX 3aIIUTHBIX MPOBOAHUKOB JUIS HHBIX IeJIel He IOITyCKaeTCs.

B. Coenunenne u npucoeInHeHne 3a3eMJISIIOIINX U HYJIEBbIX 3aIIIMTHBIX
npoBoaHuKoB (PE- u PEN-npoBoaHnkoB)

I'naguwtit 3azemnsarouiuil 3axcum

7.30. B kaxxmoi 3JIeKTPOYCTAaHOBKE JOJDKEH OBITH IPEIyCMOTpPEH TJIaBHBII
3a3eMIISIOIIMIA 3aKUM MIIM IIMHA M K HeMy (WJIM K HeW) JIOJDKHBI OBbITh
TIPUCOETHHEHBI:

- 3a3eMJISIIOILUE IPOBOJHUKH;

- 3aI[UTHBIE TIPOBOIHUKH;

- IPOBOJIHHUKH IJIaBHOM CHCTEMbl ypaBHUBAHHS OTEHIIUAJIOB;

- PEN-nipoBOAHUKY.

7.31. B J0OCTYmHOM MecCTe ClleAyeT MpeaycMaTpuBaTh BO3MOXKHOCTh
paszséMa (OTCOEAMHEHMsS) 3a3eMILIIONINX IPOBOIHUKOB IS H3MEpEHHS
COIIPOTUBJICHUS PACTEKAHHMIO 3a3eMIISIOLIEI0 YCTPOHCTBA. JTa BO3MOXKHOCTD
MOXeT OBITh 0OecIedeHa MU TTIOMOIIX TIaBHOTO 3a3eMIITIONIETO 3aKHMa IIIH
muHbl. KoHCTpyKIMs 3a)kMMa JOJDKHA MO3BOJISITH €r0 OTCOECIMHEHHE TOJIBKO
IIPU TIOMOIIM HWHCTPYMEHTa, OBITh MEXaHWYECKH IIPOYHOH M obecrnednBaTh
HETIPEPBIBHOCTD JIEKTPUUECKOM LIEIH.

Tpebosanus K KOHMAKMHOMY COCOUHCHUIO 3A3eMIAIOULE20 NPOBOOHUKA U
3azemaumens

7.32. 3azemusromuii MPOBOMHHUK OJDKEH OBITh HAIEKHO HPHCOSAMHEH K
3a3¢MJIUTEII0O M MMETh C HUM KOHTAaKT, YIOBIETBOPSAIOIMI TpeOOBaHUIM
TF'OCT 10434-82 «CoenuHeHus KOHTaKTHble »diaekTpudeckue OOmue
TeXHHYeckue TpeOGoBaHus». [IpU MCIOIB30BAaHUM 32KMMOB OHH HE JIOJDKHBI
TIOBPEXIATh HH 3a3€MIINTENb, HI 3a3eMIITIONINE TPOBOJHUKH.

Coeounenue 3auuUmMHbIX RPOBOOHUKOB

7.33. CoenuHEHUs 3aIUTHBIX POBOJHUKOB JOJIKHBI OBITH AOCTYITHBI JUIS
OCMOTpa W HCHBITAHHS, 3a WCKIIOUYCHHEM COCIUHEHH, 3amOJHEHHBIX
KOMITayHJIOM WJIH TepPMETU3UPOBAHHEIX.

7.34. 3ampeniaercss BKIOYAaTh KOMMYTAI[MOHHBIE ammapartsl B uenu PE- u
PEN-poBOTHHKOB, OTHAKO MOTYT UMETh MECTO COSTUHEHHS, KOTOPBIE MOTYT
OBITH pa300OpaHbI MPH TTOMOIIK HHCTPYMEHTA JIJIs [IeJIeil HCITBITaHuSI.
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7.35. He pnomyckaercs WHCIIONB30BaTh OTKPBITHIE IPOBOJAAIINE YacTH
anekrpoodopynoBanust (OIMTY) B kauectBe PE- u PEN-mpoBomHHKOB s
JPYTOro 3J1eKTPO0O0pYyJOBaHHUS.

7.36. CoequHeHUs 3a3eMIIAIOIUX U HYJIEBBIX 3aLIUTHBIX IPOBOAHUKOB (PE-
u PEN-poBOIHUKOB) Mexay COOOH JOJDKHBI OOecredYrBaTh HaICKHBINA
KOHTAKT U BBIIIOJIHATHCS IOCPEJCTBOM CBApKU.

JlomyckaeTcsi B IOMELICHUSIX U B HAapY>KHBIX YCTAaHOBKaX 0€3 arpecCHBHBIX
cpen BEIMONHATH coenuHeHus: PE- n PEN-poBoHIKOB ApyruMu criocobamu,
obecnieunBaronuMu TpeboBanuss TOCT 10434-82 «CoennHeHUs! KOHTaKTHBIE
anexrprdeckne. OOme TexHWYecKHe TpeOOBaHMSA» KO 2-My Kiaccy
coenuHeHuil. IIpm 3TOM JOMKHBI OBITH NPEIYCMOTPEHBI MEphl IMPOTHB
ocJabJieHnst 1 KOPPO3UHU KOHTAKTHBIX coenunenuii. Coenunenust PE- u PEN-
IIPOBOHUKOB 3JIEKTPONPOBOJOK U BJI momyckaercs BBINONHATH TEMU K€
METOJaMH, YTO U (pa3HBIX IIPOBOTHHUKOB.

Obecneuenue nenpepovl6HOCHU JJIEKIMPUYECKOU Uenu RPU UCNO1b306aAHUU
CMopoHHuUX npogodauiux yacmei ¢ kauecmee PEN-nposoonukoe

7.37. Jlna oOecnevyeHHUs HENPEPLIBHOCTH _3JIEKTPUYECKON  Ienu,
00pa3oBaHHOI CTaJbHBIMH " sKeJ1e300eTOHHBIMU KapKacamu
NPOU3BOJCTBEHHBIX 3aHUIi Ha BCEM NPOTSKEHHH €€ MCNO0JIL30BAHUS B
kauvectBe PE- 1 PEN-nipoBoHIKA, IIyHTUPYIOMIETO YeTBEPTYIO KIITY Kades,
MpPU CO3JAaHUU TPOMBIIUICHHBIX 3JEKTPOYCTAHOBOK B MPOHM3BOJCTBEHHBIX
3MIaHUSX ~ peKoMeHayerca  pykoBoacTtBoBathes T'OCT — 12.1.030-81.
«OneKkTpoOe30MacHOCTb. 3alUTHOE 3a3€MIICHUE, 3aHYJICHUEY.

Kpome TOro, HeEMmpepbIBHOCTh OJIEKTPHUYECKOW Iemnu, 00pa3oBaHHOM
KapKkacaMH TPOW3BOJACTBEHHBIX 3JIaHWH, O0ECIIeYnBaeTCs COCIMHEHHEM
CTaTBHBIX DJIEMEHTOB:

- B 3/IaHUSX C MOHOJIUTHBIM JK€JI€300€TOHHBIM KapKacoM - CBapKoW pabouei
apMaTypsl 2JIEMEHTOB;

- B 3/1aHUAX U3 COOPHBIX JKEJIe300€TOHHBIX AIEMEHTOB - CBAPKOM 3aKIIa/IHBIX
W3JIeNNi, TPUMBIKAIOMIAX JIPYT K JPYry KOHCTPYKIHHA, JHOO MpHU HOMOIIN

CTaJIbHBIX MEpPEMbIUeK cedeHneM He Mernee 100 MMZ, KOTOpBIE TPHUBAPUBAIOTCS
K 3aKJaTHBIM U3EIHUIM COETUHAEMBIX XKEIE300€ TOHHBIX DIIEMEHTOB;

- B 3MAHUAX CO CTAJbHBIM KapKacoM - OOJITOBBIMH, 3aKJIEMOYHBIMUH M
CBapHBIMH  COCJHHEHHSMH, OOECIeYHBAIOIIUMH  COBMECTHYIO  paboTy
2JIEMEHTOB KapKaca.

Jis obecriedeHus] HEMPEPHIBHOCTH DJIEKTPHUYECKON IIeMU UIMHA CBapHBIX
[IBOB COCAMHAEMBIX DJIEMEHTOB 0 KHA OBITh HE MeHee 60 MM, a BEICOTA IIIBOB
- HE MeHee 5 MMm.

Co3oanue 00veOunaAIUe20 KOHMypd ¢ UCNOJIb306AHUEM CHIODOHHUX
npogooAwUX uacmeil

738. Tlpm Hamuuud B KPOBJE 3JaHUS MOJIHUCTIPUEMHOH  CETKH
OOBEIMHAIONMN KOHTYp CO3J4a&Tcs MOJHMETpUEMHOI CeTKOIl M apMaTypol
KOJIOHH, COCAMHEHHOW TMepeMblYKaMU C apMarypoi (yHIAMEHTOB -
3a3eMIIMTENICH .

7.39. B 3paHusx ¢ Kene300€TOHHBIM KapKacoM IIPH  OTCYTCTBUH
MOJHHENPHEMHON CeTKH OOBEIWHSIOMMNI KOHTYp MOXET OBITh CO3/aH
COEIMHEHUEM apMaTyphl KOJIOHH ¢ apMaTypoi yHAaMEHTHBIX 0aJloK B MECTax
OTCYTCTBHS (hYHIAMEHTHBIX 0AIOK JOIDKEH OBITH IIPEIyCMOTPECH CHCIHATbHBIH
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IIPOBOJIHUK U3 CTaIU cedeHueM He meHee 100 MM2. B MHOTO3TaHbIX 371aHHSX
HETIPepPBIBHBIN BHYTPEHHUIH KOHTYD, OOBEIUHSIOMNI B SAUHYIO IIENb KOJOHHBI
Y pUTeNu KapKaca, BBIIOIHACTCS Ha OJHOM HJIM HECKOJIBKUX 3TaXKaX.

7.40. Jlns mnpucoenMHEHHs 3AIIMTHOTO 3a3eMJIEHUS OOOpYJOBaHUS B
KOJIOHHAX MPeIyCMaTpUBAIOTCS 3aKIaIHbIe U3/eNusl.

3aknmamHbple  W3AENUS B KOJOHHAX JUISI  ONHPAaHUS — 3a3eMIISIEMOTO
TEXHOJIOTUYECKOTO 000pys0BaHus (METALIMYECKUX IUIOMIAI0K) WM s
KpEIUICHUSI CAHTEXHUYECKHX M TEXHOJIOTHYECKMX KOMMYHUKAIMH JTOJDKHBI
OBITh COCIMHEHBI C MTPOIOJILHOM apMaTypOl KOJIOHH.

Bce ocranbHbBle KOHCTPYKIMH (IUTOLIAKH, BEHTHJISLIMOHHBIE YCTPOMCTBA,
TpyOBl, JIECTHHUIIBI, METAJUVIMUYECKHE  KOpIyca TEXHOJOTMYECKOro U
IJNEKTPUIECKOT0 OOOPYAOBaHUS W TMp.) JNOJDKHBI OBITh MPHCOCAMHEHBI MpPU
MIOMOIIM CBAapKU K LIETIH 3a3eMJICHHs, UCIIOb3YIOIIEH 3a3eMIIIOIINe CBOMCTBA
CTPOUTETBHBIX KOHCTPYKIIHH.

Coeounenue omKpsImulx nPOGOOAMUX UACH el

7.41. CramsHbIe TpPYOBI BIEKTPONPOBOJIOK, KOp0oOa, JIOTKH U IpyrHe
KOHCTPYKLUH, HCIOAb3yeMble B KayecTBE 3a3eMIIAIONIMX MM HYJIEBBIX
3amUTHBIX NpoBOAHUKOB (PE- m  PEN-mpoBOIHHKOB), IOKHBI HMETH
COEAMHEHHUs,  COOTBeTCTBylome  TpeboBanmsiMm  T'OCT 10434-82,
HOpEeNbABIAEMBIM KO 2-My KIaccy coeauHeHHH. JlomkeH OBITh Takxe
obecrieueH  HaAGKHBIH  KOHTAKT  CTalbHBIX Tpy0 ¢  KOpmycamu
ANIEKTPOOOOPYAOBaHHS, B KOTOPHIE BBOIATCS TPYOBI, U C COCAWHHUTEIBHBIMU
(OCBETHTENBHBIMH ) METAJNTMYECKUMHU KOPOOKAMH.

OTHM Xe TPeOOBAHUSM JOIDKHBI COOTBETCTBOBATH COCAMHEHHS OpPOHH M
MeTalIMYecKux o0osiouek Kaleseil, METaNIOPYKaBOB, METAJUINYECKUX
000J109eK TPYOTaTHIX IPOBOJIOB H H3OJSIHOHHBIX TPYOOK.

Mecma u cnocoowt coedunenus 3azemaArnuux u 3auiumHiblx HDOBOoHMKOK

7.42. Mecta M cHOCOOBI COSIMHEHHS 3a3eMISIONINX IIPOBOJHHUKOB C
HPOTSKEHHBIMU €CTECTBCHHBIMH 3a3¢MJIUTEIISIMH (nampumep, c
TpyOOIPOBOAAMH) TOJKHEI OBITH BEIOpAHBEI TAKUMH, YTOOBI IIPH Pa3beNMHEHIH
3a3eMIIMTENCH ISl PEMOHTHBIX paboT ObUIO 0OecreueHo pacuér- 0C 3HavuCHHE

COTIPOTHUBJICHUS 3a3€MJISIOIIETO YCTPOUCTBA.

7.43. B cnywae wucnonb30BaHus TPyO BOJONpOBojAa B kauyectBe PE- mim
PEN-poBOTHHKOB, BOZOMEPHI, 3aJBIKKHA U T.N. JOJDKHBI UMETh OOXOJHBIE
IPOBOIHUKH, 00ECIICUMBAIOLIIE HENPEPHIBHOCTD LIEH 3a36MIICHHUS.

7.44. Tlpucoenuuenne PE- u PEN-npoBogHIKOB K 9acTsIM 00OpYHOBaHHS,
NOVISKAIUM 3a3€MJICHMI0 WM 3aHYJICHHMIO, MOJDKHO OBITH BBINOJHEHO
CBapKOW WM OONTOBBIM COeNUHEHHEM. [IpHcoeAnHEeHHEe IODKHO OBITh
JOCTYHHO It ocMoTpa. Jlinsg OGonTOBOro NPHUCOSAMHEHHS MAOJDKHBI OBITH
MPEIYCMOTPEHbI MeEpPhl MPOTHB OCHA0NeHHss W KOPPO3HHM KOHTAKTHOTO
COEMHEHUS.

7.45. 3azemiieHHe WIH 3aHyJCHHE OOOPYIOBAHUS, IOJBEPraIOIIErOCs
4acTOMY JEMOHTa)Xy WM YCTaHOBJICHHOTO Ha MABIXKYIIUXCS 4YacTAX HIH
4acTsaX, NOABEPIKEHHBIX COTPSICEHUSIM WIH BHOpPAIMH, JODKHO BBITOTHSATHCS
ruOkumu PE- u PEN-npoBogHukamu.

Hcnonv3osanue ecmecmeeHbvlx KOHMAKNO8

7.46. Tlpu Hanuuuu HaAE&KHOTO DIEKTPUYECKOTO KOHTAKTa MEXKIy
2JIEKTPOOOOPYIOBAHHEM, arMapaTaMu, JIEeKTPOMOHTaXKHBIMH KOHCTPYKIIHSIMH
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U IPYIMMH YacTAMH M METaJUINYECKUMHM OCHOBaHMSAMH, Ha KOTOPBIX OHH
YCTAaHOBJIEHBI (paMbl, KapKachl KOMIUIEKTHBIX YCTPOWCTB, CTAaHHHBI CTAaHKOB,
MallMH ¥ MEXaHHU3MOB), JONOJHHUTENIbHAs YCTAHOBKA MEPEMBIUEK MEXIY
VKa3aHHBIMH 4YacTSMH WM OCHOBaHHMSMH B ITIOMEHICHWSIX Oe3 MOBBIIICHHOH
OTIaCHOCTH He TpeOyeTrcs; B NMOMEINEHHAX 0e3 MOBBILICHHOW ONAcHOCTH He
TpeOyeTcss yCTaHOBKAa METAJUIMYECKOHW TEePEMBIYKH MEXAy KOPIIyCOM
JNEKTPOJBUraTedss M 3a3eMJCHHBIM  (3aHYJIEHHbIM)  METaJUINYECKUM
OCHOBaHHMEM MpU KpPEIUICHHH OJJIEKTPOIBUTATENSl K 3TOMY OCHOBAHHUIO C
MOMOILIBI0 OOJITOB (MCKITFOYEHHUE - B3PBIBOOINIACHBIC 30HBI JIFDOOTO Ki1acca).

7.47. B npensax 3asemiueHus u 3adyneHus OIIY u CIIY cuurarorces
JIOCTaTOYHBIMU €CTECTBEHHbIC KOHTAaKThl B IMOMELICHUSX O€3 MOBBILICHHON
OMACHOCTH MEXAY 3a3eMIIEHHOHN (3aHYJIEHHOI) MeTaTMYecKoi OO0OIIOUKOH,
OpoHeW WM OIJIETKOW KaOens, ¢ OJAHOH CTOPOHBI, U TPOCOM, CTPYHOH WA
TIOJIOCOH, IO KOTOPBIM IIPOJIOKEH Kabemb, ¢ IPYroi CTOPOHEL, IS 3a3eMICHHS
WIN 3aHYJICHUS 3TOT0 TPOCA, CTPYHBI HIIH MOJIOCHI;

MEXIYy apMaTypoill H30JIITOpa W METAUIMYeCKOW KOHCTPYKLIHUEH, Ha
KOTOPOH OH 3aKperiéH;

MEXIY CTaIbHBIMH pEIbcaMH W CTAbHBIMHA KOJECAMH IEPEIBHIKHBIX
MexaHu3MoB Uit 3asemuieHust (3aHynenus) OIMTY w CITY mnepeaBuKHBIX
MEXaHH3MOB, ITEPEMENIAIONINXCS TI0 ITUM PeIIbCaM;

MEXIY METaTYECKUMH CTPOUTENHHBIMU IIPOU3BOACTBEHHBIMHU
KOHCTPYKIHAME (epM, 6alioK, KOJIOHH, TPYOOTIPOBOJIOB U T.II.

7.48. [Ins coenuHeHus B neisix ypaBHuBauus noreHiuanos OIMY u CITY B
MOMEIIeHUsAX Oe3 TMOBBIICHHOW OMACHOCTH HAapsay C  YKa3aHHBIMHU
€CTECTBEHHBIMHM KOHTAKTaMHU SIBIISIOTCS JOCTATOYHBIMU TAK)XKe IIApHUPHBIC U
METIIEBBIE COSTUHEHSI TOBOPOTHBIX M ChEMHBIX KOHCTPYKIIHH, €CJIM Ha HUX HE
YCTAHOBJIEHO 3JIEKTPOOOOPYIOBAHHE.

HImencenvuvle coeounumenu 0 REPEeHOCHbIX IIeKMPONPUECMHUKOS

7.49. [ns NOpUCOEOVHEHMS 3alUTHBIX IMPOBOJHUKOB IEPEHOCHBIX
JJIEKTPONIPHEMHHAKOB ~ CIEIyeT MPUMEHSATh TOJNBKO TaKUe COCTUHHUTEIH
IITETICENbHBIC, KOTOPBIE UMEIOT CIICIHAIbHBIE KOHTAKThl. COeIMHEHNE MEXIY
STHMH KOHTAKTaMH MPH BKIIOYEHUH JOJDKHO YCTAHABIUBATHCS JIO TOTO, Kak
BOMIIyT B CONPUKOCHOBEHHE KOHTAKThl ()a3HBIX (TMOJFOCHBIX) MPOBOIAHUKOB.
Iopsimok  pa3beAWHEHUST KOHTAKTOB TMPH OTKIIOYCHUH JIOJDKEH OBITh
obpatHpIM. COeIMHHUTENN MOJDKHBI HCKIIIOYAaTh BO3MOXKHOCTH COEIUHEHUS
KOHTaKkTOB (ha3HbIX (TIOJFOCHBIX) NPOBOJHHKOB C KOHTAKTaMH 3aIlUTHOTO
MPOBOIHUKA.

7.50. 3amuTHBII TPOBOIHUK CO CTOPOHBI AEKTPOIPUEMHIKA JOIKEH OBITh
HOKIIIOYEH K BMJIKE, & CO CTOPOHBI NMUTAHUS - K PO3ETKe. 3a3eMJICHUE HIIH
3aHyJICHUE KOPITyca COSJANHUTEINS CIEeyeT BBHIMOIHITH ITyTeM COCIHHEHHS €To
C KOHTAKTOM 3allUTHOT'O IPOBOJIHUKA.

7.51. K 3amuTHBIM = KOHTakTaM  COEJUHMUTENEH  IITElCEeIbHbIX,
IPEAHA3HAUYEHHBIX Al IEPEHOCHBIX OJIEKTPONPUEMHHUKOB, AOJDKEH OBITh
MIPOJIOKEH CAMOCTOSTENFHBIA 3allIUTHBIA MPOBOJHHUK OT OJVDKAMIIEr0 MIMTKA
COOPKH WITH OTBETBUTEIBHON KOPOOKH.

Ilpucoedunenue 3auiummublx nPOBOOHUKOE K CHOPOHHUM NPOBOOAULUM
yacmam

7.52. IlpucoeauHeHHE 3alUTHBIX IPOBOJHUKOB CHCTEMBbl YpPaBHUBAHUS
MOTCHIIMAJIOB K apMarype KeJe300€TOHHBIX 3MaHHi H COOPYXKEHHH, K
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TpyOOIIPOBOJIaM C TOPIOYUMH WIJIM B3PBIBOONACHBIMH BEIIECTBAMH, a TaKXKe
3a3eMJIIIONIMX TIPOBOJHUKOB K 0OcCamHbIM TpyOamM HE(TSHBIX W Ta30BBIX
CKBa)KHMH, JIOJPKHO BBITIOJHATHCS CBAPKOU.

7.53. Kaxnas yacTh 3JI€KTPOYCTAaHOBKHM, MOJUIEXKAalas 3a3eMJICHHUI0 WIH
3aHYJICHUIO, JOJDKHA OBITh IPUCOSAMHEHA K CETH 3a3€MJICHUS MJIM 3aHYJICHUS
TIpH TIOMOIIM OTAENIbHOro oTBeTBiIeHus. [locnenoBarensHoe BKiItoueHue B PE-
wm  PEN-npoBoanuk 3a3eMJISIEMBIX WU 3aHYJIsIEMBIX yacTeit
3JIEKTPOYCTaHOBKH HE JOIYCKaeTCs.

Monmajic 3a3emaaouiux u Hy1e6blx 3auiumHbLX nmmobmmot;

7.54. llpm w©CHOJB30BAHMU 110 MPOEKTY CTAJIBHOTO Kapkaca 3JaHus
3a3eMiIeHHe HeiTpanel TpaHchOpMaTOpOB, a TaKKe KOPIyCOB 000Py10BaHUS U
3JIEKTPOTEXHUYECKUX KOHCTPYKIUH, CledyeT HpPOU3BOIUTH C IOMOIUIbIO
NPUBApKU MPOBOAHUKA 3a3€MJICHUS K KOJOHHE 3JaHMS WIM CTPOUTEIbHBIM
KOHCTPYKIMSIM, CBSI3aHHBIM C KapKacoM 3aHHUs; CTPOUTEIH JOJDKHBI AaTh aKT
Ha CKPBITHIC PA0OTHI MO COEIMHEHHIO apMaTypbl (pyHIAMEHTOB ¢ aHKEPHBIMU
Oonramu.

7.55. Tlpu UCHONB30BaHUU B IEMH 3a3€MIICHHUS Kelle300€TOHHOIO Kapkaca
3MaHMSI JOJDKHBI OBITH COCTaBJICHBI AaKThl HA CKPBITBIE pabOTBI, eCiu
COEAMHEHHUS 3aMOHOJIMYMBAIOTCS, WJIM aKT Ha BBIIOJHEHHE COSIMHEHUH B
COOTBETCTBHUH C MPOEKTOM, €CJIU COCMHEHHS BUIUMBI MOCIEIHEE MOKET OBITh
OTMEUEHO B NACIOPTe HA 3a3eMJISIONIEe YCTPOHCTBO).

CoemuHeHnne  Hyns — TpanchopMmaTopa ¢ 3aKIagHBIM  W3ZICIHEM
OCYILIECTBIISICTCS TNPHUBAPKOH 3a3eMIIAIOLIETO IPOBOAHUKA K 3aKIaJHOMY
JJIEMEHTY  KOJOHHBI  Win  (yHIaMeHTa. 3azemiieHue KOPITyCOB
3NEeKTPOOOOPYOBaHUS UM JJEKTPOTEXHWYECKUX KOHCTPYKLHMH  ciemyer
OCYIIECTBIIATh NPUBAPKON K 3aKJIaJHBIM M3/ENIUSAM Ha KOJIOHHAX. 3ampeniaercs
IPUBapUBATh 3a3eMIISIOIIUI TPOBOIHUK K apMaType CTEHOBBIX MaHeNeH.

AHanornynele TpeOOBaHMS NpPU MOHTaXE HEOOXOIMMO COONIOAATH IpH
UCIIONIb30BAaHHMH 3CTaKa]] B KAUeCTBE 3a3eMIIAIOIEI0 yCTPOHCTBA.

7.56. Ilo Hayana MOHTa)Xka UCKYCCTBEHHBIX 3a3€MJIIOLINX MTPOBOJHUKOB Ha
00BEKTEe CTPOUTENbHAsI OpraHn3alys JODKHA 3aKOHYUTh M CAATh II0 aKTy BCe
CTPOUTEIbHBIE PA0OTHI.

7.57. PaboTy 1m0 MOHTa)Xy HMCKYCCTBEHHBIX 3a3eMJISIFOIIMX IMPOBOJHUKOB
HEOOXOMMO TPOHM3BOANTH B O00BEME, MPEAYCMOTPEHHOM MPOEKTOM, B
CJIeAyIOLIeH TOCIe10BaTeIbHOCTH:

1) pa3MeTuTh JHMHUM TPOKIAIKU TPOBOJHUKOB, OMNPEAEITUTh MecTa
MIPOXO/I0B U 00XO/I0B;

2) TpPOCBEpIUTh WM MPOOUTH OTBEPCTHS MPOXOAOB CKBO3b CTEHBI M
HEPEKPBITHUS;

3) YCTaHOBUTb OHOpPBI, MPOJOXKHUTH M 3aKPENUTh MPEABAPUTEIHHO
OKpAalllCHHbIE 3a3eMJIIONINE INPOBOTHUKHM MM 3aKpENUTh HPOBOAHUKH C
TIOMOIIBIO IPUCTPEIIKH (I CyXUX IIOMEILEHH);

4) coeAMHUTH MTPOBOJIHUKU MEXKIY COOO0I CBapKOii;

5) npou3BeCTH OKPACKy MECT COETUHEHNUS IIPOBOJHHUKOB.

7.58. Yactu Marucrpaiei 3a3eMJIeHHS M HMX TPaHCHOPTAOEeNbHBIC Y3JIbl
(oTmOpBI  KpeIUIeHHsI, TMEPEMBIYKH U Jpyrue 3a3eMILIONINE TNPOBOJHUKH )
M3TOTOBIISIIOTCSA B MAaCTEPCKUX 3JIEKTPOMOHTAXKHBIX 3arOTOBOK. [losocoBast miu
Kpyrias CTallb, WCIOJB3YIOIASACS B KaueCTBE 3a3€MIIIOLINX IPOBOHUKOB,
JOJDKHA OBITH MPEABAPUTENHHO BBHINPABICHA, OYMIIEHA M OKpalleHa CO BCEX
CTOPOH.
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7.59. OkpacKy MeCT COeIMHEHHH HEOOXOJUMO MPOM3BOJUTH MOCIE CBAPKU
CTBIKOB, IUII 3TOTO B CYXHX IIOMEIICHHSX C HOPMAalbHOH Cpemod cliemyer
IPUMEHATh MacisHble KPackd M HHUTPOSMAalH; B CBHIPHIX NOMEINEHHUAX U B
MIOMEIIEHHUSAX C XMMHYIECKH aKTUBHOU CpefoH OKpacka JOIDKHA MPOU3BOAUTHCS
KpacKaMH, CTOHKUMH K XUMHUYECKUM BO3JCHCTBHSIM. 3a3eMIISIOLIUC
MIPOBOJHUKH  OKPAIIHBAIOTCS B HKEJTO-3€IeHbIH IBET myTeM
MIOCJICAOBATEIFHOTO YEepPEeIOBAHMUs JKENTHIX M 3€JeHBIX I0JIOC OJUHAKOBOM
mupuHsl 0T 15 1o 100 Mm kaxzgas. ITonocel JOMKHBI IPUIIETaTh APYT K APYTY
WIN 10 BCeH JUIMHE Ka)KIOTO MPOBOAHUKA, IHM B KaXKIOM IOCTYIIHOM MECTe,
WA B KQKTOH CEKITHN.

7.60. 3azemusronye MPOBOHUKH JIOJIKHBI TPOKJIA/ILIBATHCS TOPU3OHTAIIBHO
WA BePTHKANBHO, JOIyCKAeTCS Takke MPOKIagKa WX MHapauiedbHO
HAKJIIOHHBIM KOHCTPYKUUSAM 3manuii. Ilpoknmazka IIOCKHX —3a3eMIISIOIINX
MPOBOJHUKOB TI0 KHPNUYHBIM ¥  OCTOHHBIM OCHOBAHHSAM  JOJDKHA
IIPOM3BOAUTHCS B MEPBYIO Ouyepelb C IOMOIUBIO CTPOUTENLHO-MOHTAXKHOTO
mucTonera. B CyXMX — IOMEIIEHMSX  TOJIOCHI  3a3eMJICHHS  MOTYT
MPOKJIA/IBIBAThCS HETIOCPEACTBEHHO 110 KUPIUYHBIM U OETOHHBIM OCHOBAHMSIM.
B cBIpEIX W 0c000 CBIPBIX IOMEMIEHUAX W B IOMEIICHUSIX C XUMHUYECKH
AKTHBHBIMH BEILECTBAMH MPOKJIAAKY 3a3eMJIIOIIMX IPOBOJHUKOB CIEIyeT
TIPOU3BOJIUTH Ha OIIOPAX.

Onopsl KperuieH!s 3a3eMIISIIOLIMX TPOBOAHUKOB JOJKHBI yCTaHABINBATHCS
C COOJIIOJICHUEM PACCTOSIHUH, MM:

Ha MOBOPOTAx (ot BEPIINH yIJI0B)
........................................................................ 100

Or MECT
OTBETBIICHH] ... .ceuveeuieiteieeiieeitente et et et et st etesat e te et satenbeestesbeenbesanenee 100

Or HUKHEN TOBEPXHOCTH CBEMHBIX MEePEeKPBITUI
KAHAJIOB. ...c.veeuverurereereneenieens 50

Or YPOBHS nosua
TIOMEILCHMHM . ......eenveeurenieenteentenieenteeatesieenteeasesteetesasesaeesesnsenaeeneens 400 - 600

B kadecTBe Omop HCHONB3YIOTCS 3aKJIagHbIe W3IEIHS B )KEIe300€TOHHBIX
OCHOBaHMSX, Jiepxarenu muH 3azemuenus K188 (puc. 7.1.).

JHepxarenu muH 3a3emiienust K188 nmpuMeHSIOTCS 1151 KpEIUICHUsI K CTeHaM
W METAIOKOHCTPYKIHUSAM 3a3eMIITIOIINX MPOBOJHUKOB M3 KPYIJIOH cTamu
muamerpom 10,12 MM W u3 mojocoBoi cramu pasmepoM 404 u 254 mwm.
JeprxaTernn 3aKperuIsTiOTCs IPUCTPEITKON HITH CBAPKOW, IMEIOT KIMMATHIECKOe
ucnoiHenue V kareropuu 2, macca 1000 wr. - 75 Kr.

PaccrosiHue OT MOBEPXHOCTH OCHOBaHUS JI0 3a3€MIITIOMIMX IPOBOJIHUKOB
JIOJDKHO OBbITh He MeHee 10 MM (puc. 7.1.).

Jepxatenn KpemsaTcs K 3akiIagHbIM H3JENHsIM, pACIONOKECHHBIM B
OETOHHOM OCHOBAaHMM C TIOMOINBIO CBapKu, KOTOpas BBINOJHSAETCA IO
MEPUMETPY XBOCTOBHKA Jep)KaTels, a TakkKe C IMOMOIIBI0 IHUCTOJETHBIX
mobeneil. K OeTOHHBIM, KUPIMYHBIM M JIPYTUM OCHOBAaHHUSM JEpXKaTeau
KpETATCsl C TMOMOIIBI0 IUCTOJIETHBIX Oro0eNeil, B OCOOBIX Cilydasx - C
MOMOILBIO0 JI00eNIell ¢ pacrnopHOW TalWKOM WM KalpOHOBBIX PACHOPHBIX
mobeneit. Pasmepsl mobenedt npuBoisaTcs B Tadbn. 7.8 - 7.10., paccrosHus
MEXAYy KpPEIUICHUSMH 3a3eMJIIOIIMX MPOBOAHUKOB Ha MPSAMBIX YYacTKax
yKka3assl B Tabn. 7.11.
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Puc. 7.1. [lep:kaTesib HINH 3a3eMJICHHS:

a - 1JIl CTAJIbHBIX KPYIJIBIX HIUH 323eMJIAIOLIIUX IPOBOAHUKOB; 0- JAJIA IPAMOYT0JIbHBIX
3a3eMJISIIOIIHX IPOBOTHUKOB

Tabnuya 7.8.
Pekomem)yeMble pasmepol owbenelti Ons KpenieHust 3a3emasaomux
NnPOBOOHUKOB
CrDOHTENBHOE OCHOBANHE Marepuan u ToMIHHA Pexomenayemslii
~TDONTEILHOE OCHOBAHHE IPHCTPEINBACMON TeTaIH, MM nrobens
Tsoxenslii 0ETOH U Kene300eTOH Craip TonmuHoi 1 -4 JITIN 4,5°40
HeomtykaTypeHHas KUpIIMYHAs KIaKa,
OLITYKATYPEHHbIH TSHKEIIbIH OeTOH 1 To xe JIUTIII 4,5°50
KeNe300eTOH
OIJ.ITyKaT}:pCHHaﬂ KUPIIYHAs KIaKa, .. JCPII 4,560
JIerKuii GETOH U KeIe300eToH

7.61. JIns 3a3eMiIeHUs] KOPITYCOB M3/ICIMH U TOACOCINHEHHS 3a3eMIISIFOIIINX
MIPOBOJHUKOB IIPHUMEHSIOTCS 3a3eMIIIOLINE 3a>KUMBI cieyromux tunos: 31T -
3aKUM co mmnuibko (puc 7.4); 3b - 3axum ¢ 6oatom (puc. 7.5); 3B - 3axum ¢
BUHTOM (pHc. 7.6); 3BII - 3axuM ¢ BUHTOM, NPUMASHHBIM K IIOJIIOPKE, IS
3a3emiieHHsI 000s10ukH U OpoHm kabenei (puc. 7.7); 3L2IT - 3axkum ¢ nBymst
mIbkaMu | IoracTuHam (puc. 7.8); 31I2C - 3axuM ¢ IBYyMS IINTMIBKaMU H
ck060ii (puc. 7.9); 3bX - 3axum ¢ 60aTOM ¢ XoMyTOM (puc. 7.10); 3B2 - 3axum
¢ nByms 6onramu (puc 7.11).

Puc. 7.2. {1o6enb ¢ pacniopHoii raiikoii
Tabnuya 7.9.

Iobenu ¢ pacnopuoii eatixoti (puc. 7.2)
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P Hawubospmas TommHa Pazmepsl, MM Macca
a3mepsl 6oJTa .
Tun 3aKpeIusIeMoi ieTaiy, 1000 mT.,
WM BUHTA L D
MM KT
K437/1 M 10°65 15 55 18 99
K437/11 M 10°80 30 55 18 110
K438/1 M 12780 20 65 20 141
K438/11 M 127100 40 65 20 157
K439/1 M 16°100 20 85 26 303
K439/11 M 167120 40 85 26 338
i
Puc. 7.3. PacniopHblii KanpoHOBBIii 1100e/1b
Tabauya 7.10.
Iliobenu pacnopuvle kanponoswvie (puc. 7.3)
P HawnGonbras TommuHa Pasmepsl, MM Macca
a3MepEl o
Tun 3aKpeIIsIeMON JeTanu, 1000 mit.,
- IIypyTOB, MM L D
MM KT

Y656 4730 7 5 6 5

V658 540 10 35 8 7,1

Y678 5'60 10 45 8 9,9

V661 880 15 60 14 37

Y663 12°100 15 80 20 103

Tabruya 7.11.

Paccmosnus Me.?fc()y Kpenaerusimu 3a3emiaroujux npOGO()HMKOG, MM

Pazmepbl npoBoAHNKa, MU MecTo npoKIa Kl
10 CTEHAM | 101 TIEPEKPBITHEM
Crainb kpyrias
Craub nonocosast AmAMETpOM Ha BBICOTE, M
Jlo2 Oonee 2 Jlo2 Oonee 2
20°4 0 400 600 600 800
25'4 12 600 800 800 1000
30°5,404 - 600 800 800 1000

[Ipumeps! ycTaHOBKHY 32)KMMOB ITOKa3aHbl Ha puc. 7.12.

7.62. TIpoxomsl Yyepe3 CTEHBI TOJDKHBI BHIIOTHATHCS B OTKPBITHIX MpOeMax,
Tpy0ax, a MPOXOAbl Yepe3 MEPEKPBITHS - B OTPE3KaX CTAJBbHBIX MM KacceTax
IUTACTMACCOBBIX TPYO.

7.63. Kaxpas 3azemisieMasl 4acTh AJIGKTPOYCTAHOBKH JIOJDKHA OBITH
MPUCOEMHEHA K MAaTrUCTpald 3a3eMJICHHsS WM 3aHYJICHHS NpU MOMOIIH
oTaenbHOro  orBeTBieHUs.  Crnoco0  NPUCOETUHEHHs  3a3eMIIIOLIMX
MPOBOJHUKOB K OTAENBHBIM armaparaM BBEIOMpAeTcss B 3aBHCHMOCTH OT
OCHOBaHMS, HA KOTOPOM KPENUTCs ammapar.

7.64. llpum ycraHOBKEe amnmapaToB Ha METAUIMYECKUX KOHCTPYKIHAX
3a3eMIIIOIINE MPOBOJHUKHM IIPUCOEAUHSIIOTCS CBAapKOH K KOHCTPYKLHH, a
TaKkKe crocodbamu, MPUBEICHHBIME B Ta0M. 7.14.

7.65. CriocoObl COCTUHEHUST U TIPUCOCTUHCHUS 3a3EMIISIFOIIMX M HYJIEBBIX
3alIUTHBIX POBOJIHUKOB MMPUBOIATCS B TabI. 7.12.
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7.66. CoenuHEHUE H3IEKTPOOOOPYIOBaHUS, IOABEPraloUIErocs YacToMy
JNEMOHTa)Xy, BHOpallMd WM YCTAaHOBJICHHOTO HAa JBIDKYIIMXCS YacTsX,
BBILIOJIHSIETCSL C TOMOIIBI0 THOKMX 3a3eMJLIIOIINX MM HYJIEBBIX 3aIlUTHBIX

MIPOBOJHHUKOB.
d
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Puc. 7.4. 3a:xxum Tuna 3111:

1 - mnuabka; 2 - raiika; 3 - maiida npyxunnas; 4 - maiiéa

;““-H 1

=R

K]
3 7, d

Puc. 7.5. 3a:xxum tuna 3b:

1 - 0ou1T; 2 - maiida npy:kuHHas; 3 - Waida
1
ey

B

i i

=
-1

Puc. 7.6. 3a:xxum Tuna 3B:

1 - BUHT; 2 - 11aii6a npy:kuHHas; 3 - maiida
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I £
2
T 1L
4 d
j_’ 5
T2 77770777

Puc. 7.7. 3a:xxum tuna 3BII:
1 - BUHT; 2 - raiika WM raiika-6apamex; 3 - maii6a npy:kunnas; 4 - maiiéa; 5 - ckoda
Tabauya 7.12.

CoeduHerus u nPUCOeOUHeHUs 3a3eMIAIOWUX U HYJCEbIX 3AUSUNTHBIX
nPOBOOHUKOS
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Coenunsiembie
IPOBOIHUKH

Crioco0Obl coeIMHEH s,

JlomomHUTENBHBIE
TpeOOBaHUs K KAYECTBY

COCIMHEHHUS
3azemisionie M HyJesbie |CBapka 1. CoenuHeHus "
3QIUUTHBIC IIPOBOAHUKI [PUCOCAMHEHUS
3asemustrome ¥ Hylnesble | JlomyckaeTcs BBIMOJHATH |3a3eMISIIOIMX M HYJEBBIX
3QIUUTHBIC IIPOBOJHHMKM B|COCAMHEHMsS  3a3eMIBIFOLUMX M |3aLUTHBIX [IPOBOJIHHKOB
MOMEIICHHSX U B HAPY)KHBIX |HYJIEBBIX 3aI[UTHBIX IPOBOIHHUKOB|IOIKHEI OBIT JOCTYIHBI JUIs
yCTaHOBKaX 6e3 | apyrumu criocobamu,|ocMoTpa
arpecCUBHBIX Cpel obecreunBatonumMu ~ TpeboBaHusi| 2. Mecta U CrOCOOBI
TOCT 10434-82 k0 2-My KIACCy|COEIMHEHMS 3a3eMIISIOLIUX
COCIMHEHHil, MPH 3TOM JOJDKHBI|[POBOJHUKOB c
OBITH IIPEAYCMOTPEHBI MEPBI IPOTUB | IPOTSKEHHBIMH

CrasbHble TpyOBL
3JIEKTPONPOBOIOK, KOpP0Oa,
JIOTKH u Jpyrue
KOHCTPYKIIHH,
UCIOIb3yeMble B KadyecTBe
3a3eMIITIOIINX WIH
HYJIEBBIX 3aIUTHBIX
MIPOBOJIHHKOB
IIpucoenunenue

3a3eMILIIOIMX M HYJEBBIX
3QLUUTHBIX [POBOJHUKOB K
4acTAM obopynoBaHus,
HOJICKALMM  3a3EMIICHHIO
WM 3aHYJICHUIO

3a3zeMiIeHHE WM 3aHYJICHUE
obopynoBaHus,
MO/IBEPTaOIIErocs YacTOMY
JIEMOHTAXY WIH
YCTaHOBICHHOTO Ha
JBIDKYLIMXCS  YacTAX WM
4acTsIx, MO/IBEPIKEHHBIX
COTPSICEHHAM I
BHOpaLVsIM

ocnabneHus u KOPPO3UH
323eMIITIOLINX u HYJIEBBIX
3aIUTHBIX TIPOBOTHHKOB
JIEKTPOIPOBOJOK u BJI
JIOITYCKAETCsl BHIIONHATE TEMHU Ke
Merogamu, 4T0 M (ha3sHBIX
IIPOBOJTHHKOB

JloIKHBL  MMeTb COCIUHEHHS,
COOTBETCTBYIONIME  TPeOOBAHHAM
TOCT 10434-82, npeabsBiIsieMbIM
KO 2-My KJaccy COeAMHEHHH.
Jlomken ObITh obecrieueH
HAJEKHBIH KOHTAKT CTaJbHBIX TPYO
c KOpILycaMu
9IEKTPO0OOPYIOBAHHS, B KOTOPBIE
BBOJITCS TpyOBL u c
COCMHUTENBHBIMI
(OTBETBUTEIILHBIMU )

METaJUTHIeCKHMH KOPOOKaMHI
JIOJKHO OBITH BBINOJIHEHO CBapKOi
i GONTOBEIM coefuHeHneM. s
60ITOBOrO IPUCOCIUHEHHS JOIDKHBI
OBITH PETYCMOTPEHBI MEPHI IPOTHB
ocnabnenus u KOppOo3uH
KOHTaKTHOTO COETHHEHHUS

JIOIDKHO ~ BBINOJNHATECS ~THOKUMH
3a3eMJIOIAMH ~ WIH  HyJIEeBBIMH
3aIUTHBIMU IPOBOJHUKAMU

€CTECTBEHHBIMHU
3a3eMIMTEISIMHU (HaIpUMeD, C

TpyOONpPOBOJaMH)  JOJKHBI
ObITH  BBIOpAHBI  TAKUMH,
9TO0Bl TIPH  Pa3bEAUHEHHH
3a3eMuuTenei ISt
PEMOHTHBIX ~ paboT  ObLIO
obecreueHo pacdeTHoe
3HaUYeHHE  CONPOTHBIICHUS
3a3eMIIIIOLIET0  yCTPOIICTBa.
Bonowmepsr, 3aJIBHOKKH
JIOJDKHBI HMMETh  OOXOZHbIE
TIPOBOHHKH,
obecreunBaoIye
HENPepBIBHOCTH enu
3a3eMIICHUS

3. Kaxnas 4acTh
JIIEKTPOYCTAHOBKH,
Ho/UIeKAMmast  3a3eMJICHHIO
WIM  3aHYJICHHIO, JIOJDKHA

OBITH TIPUCOCANHEHA K CETH
3a3€MJICHUST WX 3aHYJICHUS

OpH TOMOIIH  OTAEIBHOTO
OTBETBIICHHUSL.
IocnenopatenbHoE
BKJIIOYEHUE B 3a3€MIISFOLIHI
WIM  HYJIEBOW  3aIMTHBIN
IIPOBOJIHHK 3a3eMIIIeMBbIX
WIM  3aHYISeMBIX — dYacTed
JIEKTPOYCTAHOBKU He
JIOITyCKaeTCst

Tabauya 7.13.

Cnocobvl npucoedutenus NPOBOOHUKO8 K CUTOBOMY DNEKMPOOOOPYO0SAHUIO
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3azemisieMbie

ObopyoBanue Crioco6 npucoeMHeHus K 3a3eMILIONIei ceTH
IIIEMEHThI
ITyckoBoii annapat |Kopnyc annapara,|3a3eMIsiOlUi  IPOBOJHUK IIPUCOEAUHAETCS K
(MarHUTHBIN AMUKa,  IIUTKA,|3a3eMISIONIEMy MM KpersmieMy OOiTy Kopiyca
Imyckarenb, SIMK c|mKada anmapara, SIIUKa WIH IIUTKA; OPU yCTAHOBKE Ha
ABTOMATHYECKHM METAJUIOKOHCTPYKIIMH 3a3eMIISIONINHA TTPOBOTHUK
BBIKIIIOYATEIeM U T.1.), npuBapuBaeTcsl K KOHCTpykuuu. Eciu 3a3zemienue
anmapar  ynpaBJIeHHUs MPOHM3BOIHTCS Yepe3 TPYOBI IEKTPONPOBOAKH, TO
(KHOIIOYHBI ocT, OHO BBINOJIHSETCS:
KOHEYHBII a) TIPHCOCIUHEHHEM IIePEMBIYKH OT (GIaKKa HIH
BBIKIIIOYATENb, PEOCTAT, 6onTa, IPUBAPEHHOrO K TpyOe, K 3a3eMILIOLIEMY
KOHTpoOJIep M T.JO.), 0oNTy Ha KOpIyce ammapara, IMTKa, sSIuKa (puc.
LIUTKH, 7.13)
pacnpenesuTeabHbIe 0) ycTaHOBKOM Ha TpyOe ABYX LapamalollfX raek
mKagbt WIN OJHOHM Iapanarouieil raiiki W KOHTPrauku c
32KMMOM CTaJIbHOTO JIMCTa KOpITyca ammapara
Mexay raiikamu (puc. 7.14)
Onekrpoobopynosanue, |[Koprnyc  cranka|3asemisiomnuit TIPOBOJIHHUK, HUAYIUH or
YCTaHOBIICHHOE Ha |WIM  MEXaHU3Ma,|MarucTpaly 3a3eMJICHHUS WIH OT CTAIbHOH TPYObI
CTaHKaX U  TPOYHX |HMMEIOIIETO 9IEKTPOIPOBOAKU (€CIIH TPYOBI HCIONB3YIOTCS B
MeXaHH3Max METAJUIMYECKYI0 |KayecTBe 3a3eMILTIOIINX MIPOBOJHHUKOB),
CBA3b C KOPITYCOM|IPHCOEAMHSETCS K 3a3eMIiomeMy OonTy Ha
JIIEKTPOJBUIraTells |CTaHKe  (MeXaHU3Me).  DIEeKTpooOOpyIOBaHHE,
WITH JIPYTOTO|yCTaHOBJICHHOE HA JBIKYIIEHCS 9YacTH CTaHKa,
00opyoBaHus 3a3eMJIeTCS IPU IMOMOIIM OTIENbHOH JKHIBI B
ruOKOM Kalere, MUTAIOIIEM ABMKYIYOCS YaCTh
Onexrpoobopynosanue |I[logkpaHoBble OTBeTBIIEHUs] OT  3a3eMJIAIOLIEr0  yCTPOMCTBA
MOCTOBOT'O KpaHa PpenbCH IPHBAPUBAIOTCS B JBYX MECTaX K IOAKPAHOBBIM

peiibcam. Bce crhiku PEIBCOB  TOJIKHBI ObITh
HaJACXKHO COCOUHCHBI CBapKOﬂ, Ha PpasbEMHBIX
CTBIKaX  JIOJDKHBI ~ OBITh TIpUBapEHBI ruoKue
TICPEMBIYKH

7.67. Crioco0BI NPHCOSANHEHHS 3a3eMIIIOMNX IIPOBOJHUKOB K KOPITycam
CHJIOBOT0 000py0BaHUs yKa3aHbl B Tabid. 7.13.
7.68. MecTta mpuUCOEMHEHUS U KPEIUIEHUs 3a36MILIIOINUX M HYJIEBBIX

3alIUTHBIX TMPOBOJHUKOB K CHWJIOBOMY OOOPYAOBAHHUIO JaHBI
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Puc. 7.8. 3a:xxum Tuna 31211:
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1 - mnnibKa; 2 - raiika; 3 - npy:xuHHas maiiéa; 4 - niacTuHa
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Puc. 7.8. 3a:kum tama 312C:

1 - mnuabka; 2 - raiika; 3 - npy:kuHHas waiida; 4 - ckoda
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Puc. 7.10. 3a:xxum Tuna 3bX:

1 - xomyT; 2 - 60J1T; 3 - cTaJbHASA WAli0a; 4 - Walida Npy:KUHHAs; S - raiika

N
5 t +
P = N 0l o
3 - 1
2 y
il 1]
L%
’ o
' L

—1©)

Puc. 7.11. 3a:xum tuna 3b62:

1 - cko00a; 2 - 0041T; 3 - cTa/IbHAs WAii0a; 4 - Waiida npy:KuHHAas; S - raiika

7.69. YcTaHOBOUHBIE 3a3eMIIsIIOIMe raku (Tabi. 7.14.) IpUMEHSIOTCS JUIs
CO3JaHUSl DJEKTPHYECKOTO KOHTAaKTa MEXIy KOPILyCOM ammapara WIH
9NEKTPOKOHCTPYKIIMM M CTaJbHBIMU TpyOamu, marpyOkamu (tabn. 7.15.).
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Taiiky ycTaHaBIMBAIOTCS 10 00¢ CTOPOHBI CTCHKHM KOPITYCa, TP 3TOM OCTpbIC
BBICTYIIBI JIOJDKHBI OBITH OOpAIIeHBI K 9TOH CTEHKE.
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Puc. 7.12. BapuaHTbl yCTAHOBKH 32/KUMOB:

a - Ha IPAAMOYTO0JIbHOE U3/Ie/Ihe; 0-Ha MPUWINB; 6 - HA IPUJINBE, yCTAHOBJICHHOM CﬁOKy
H3eJIus; 2 - Ha TUCTOBOM Kopmyce

T

Puc. 7.13. 3azemusiomas ycTaHOBOYHAs raiika

Puc. 7.14. BBoaublii natpyoox
Tabauya 7.14.

Paszmepul u maccwl yemanogounwix 3azemasiowgux eaex (puc. 7.13)
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Tun H;;Eﬁi?ﬁ; Pe3pba TpyOHast Pasmepet, vm Macca 1000
— d, IIoMMBI S h D IIT., KT
IPOXO0JIOM, MM
K480 15 172 27 3 30 5
K481 20 3/4 12 3 37 7
K482 25 1 41 4 48 16
K483 32 11/4 50 4 58 23
K484 40 1172 60 5 66 48
K485 50 2 70 5 81 55
K486 70 21/2 90 6 104 117

Tabauya 7.15.

Paszmeput u maccor 6600nbIx nampyoxoe (puc. 7.14)

VYcnoBHblIi Pe3bba Pasmepsl, MM
T Jlnst TpyO ¢ Hapy »KHBIM 6 Gnas D Macca,
4 JIUAMETPOM, MM TIPOXOATPYO, | TPy Ijaﬂ | L / d KD
MM JIIOMMBI
Y476 25-27 20 3/4 551 25 | 26 0,1
Y477 32-34 25 1 551 25 | 32 0,1
V478 47-49 40 112 68 | 25 | 48 0,3
Y479 59-61 50 2 90 | 30 | 60 0,4

[JIABA 8. YCTPOWCTBO 3A3EMJIMTEJEN

Ecmecmeennvie 3azemaumenu

8.1. B KkauyecTBe ecTeCTBEHHBIX 3a3eMJuTelieil M 3a3eMJISIOLINX
YCTPOJCTB peKOMeHYeTCsl HCN0JIb30BaTh:

1) moa3eMHbBle WM TOJBOAHBIC YACTH CTANBHBIX M JKEIe300€TOHHBIX
KOHCTPYKIIMM M COOPYXEHHI BCEeX Ha3HAYEHHUI, B TOM YHCIE HMEIOIINX
3alIUTHBIE  THAPOW3OJNSIMOHHBIE  IMOKPBITHS, B  HEArpeCCUBHBIX |
caboarpeccuBHBIX Cpesiax;

2) Kkene300eTOHHBIE (YHIAMEHTHl TPOU3BOJACTBEHHBIX 3JaHUA U
COOpPYXEHHUM, B TOM YHCJIE€ WMEIONMX 3allUTHBIE THIPOU3OJIALHOHHbIE
MOKPBITHSI, B HEAarpeCCHUBHBIX, CIa00- M CpEeIHEearpecCUBHBIX Cpeaax, Npu
YCIOBUM TPUBAPKM AHKEPHBIX OOJTOB CTANBHBIX KOJIOHH (apMaTypHBIX
CTep)KHEH  JKele300€TOHHBIX  KOJOHH) K  apMaTypHbBIM  CTEPXKHSIM
JKeJIe300€TOHHBIX ()YHJIAMEHTOB;

3) TexHolorMYeckWe, KaOenbHbIE W COBMEIICHHBIE (CTAIBHBIE |
JKeNIe300€TOHHBIE ) 3CTaKa bl IPOMBIIITICHHBIX MPEATIPUATHH];

4) TpoOJOXKEHHbIE B 3eMJe METaJUIMYeCKHe TPyOOmpoBOIBI  BCEX
Ha3HAa4YeHUH, KpoMe TpyOONPOBOJOB TOPIOYMX U B3PHIBOONACHBIX BEIIECTB U
cMeceil, KaHATM3alM| U [IEHTPATBHOTO OTOTUICHUS;

5) OTKpBITO NMPOJOKEHHBIE METAIMYECKUE CTallMOHAPHBIE TPYOONPOBOBI
BCEX Ha3HaueHWH, KpoMe TpyOONpPOBOAOB TOPIOYMX H B3PBIBOOIACHBIX
BEILECTB U CMecel, KaHAJIM3aluHi 1 LEHTPAJIbHOTO OTOILICHHUS;

6) obcamHBIe TPYObI OYPOBBIX CKBAXKHUH;

7) penbchl AAEKTPUPUIMPOBAHHBIX JKEIE3HBIX JOPOr Ha CTAHLUUAX M
MeperoHax, a TakkKe peIbChl TOABE3MHBIX IyTEH TATOBBIX ITOJCTAHIIHI
BPEMEHHOT'0 TOKa;

8) penbChl MarucTpadbHBIX HEICKTPHMUIIMPOBAHHBIX JKENIE3HBIX JOPOT, a
TaKke  pelabchl  MOABE3NHBIX  IMyTeH, NpH  HaIMYUMM  YCTpOIcTBa
MPEIHAMEPEHHOTO JJIEKTPHUECKOTO KOHTaKTa MEXIy pellbcaMu KaKIoi
peNbCOBOM HUTH;
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9) penbCchl KPaHOBOTO ITyTH NPU YCTAaHOBKE KpaHAa Ha OTKPBITOM BO3JYyXe,
IpY HaIMYUU [PEJIHAMEPEHHOIO 3JEKTPUYECKOTO COEIUHEHUS MEXIY
penbcaMu KaXXIou pesibcOBOM HUTH;

10) 3azemmurenu omop BJI, coennHeHHBIE C 3a3eMISTIOIINM YCTPOHCTBOM
JNIEKTPOYCTAHOBKM TIPU MOMOIIM rpo3o3amuTHoro Tpoca BJI (ecnu Tpoc He
u3onuposal ot onop BJI);

11) nmoBropubie 3a3emuutenu BJI Hanpsbkenuem 1o 1 kB, coennHeHHbIE C
3a3eMIIIONIUM  YCTPOUCTBOM 3ieKTpoycraHoBKM PEN-npoBogHuKOM, Ipu
yucie BJI ne menee nByx;

12) cBUHIOBBIE 00OTOUKH KabOeneH, MPOJIOKCHHBIX B 3eMie, HMPH UHCIIe
KaOeNbHBIX JTMHUI HE MEHEe ABYX.

8.2. 3a3zeMimTenu MOIDKHEI OBITH CBS3AHBI C MAarkCTPaisIMU 3a3eMJICHHIN He
MeHee uYeM JByMs NPOBOAHHKAMH, MPHCOECAMHEHHBIMH K 3a3eMIMTENI0 B
pasHBIX MecTax. OJTO TpeOOBaHHME HE pacmpocTpaHsercs Ha omopel BJI,
MOBTOPHOE 3a3eMJICHHE HYJIEBOTO 3amuTHOrO rnpoBoaHuka (PEN-ipoBonHuKa)
1 METAJUTHIECKHe 000JI0UKH Kabenei.

Hpedeﬂbno 0onvcmuMble MmMOKU 3a3emjiumelii

8.3. EcCTecTBEHHBIN 3a3eMJINTE]b B _MeECT€ ero NpUCOeIUHEHHS K
3a3eMJISI0IIEMY YCTPOICTBY J0/KEH 00ecne4YnBaTh NMPOTEeKAHHE N0 HEMY
Han00Jb1IEro 10NyCTUMOr0 TOKA B KA, onpe/e/seMoro no popmy.Je:

lyon=JS:

rae S - CCUCHHE €CTECTBEHHOTO 3a3CMIIMTCIIA, B MM2;

j - JomycthMmasi IUIOTHOCTH TOKa (KA/MMZ), KOTOpas TpHU BpEMEHH
MPOTEKaHKs TOKA B OJHY CEKYHY U MEHEe OIPEIeISIeTCs 110 BBIPAKESHUIO:

i=—F.
N/
a IpH BpeMeHH 00J1ee OJJHON CEKYHIIBI - [0 BBIPAKCHHUIO:
ki
’\E ?

rae f - BpEMs B CCKyHax, a ke MIPUHUMACTCA

j=12

JUTSI CTaJIbHBIX IPOBOJIOB M KOHCTPYKIHid - 0,07;

JUISL apMaTypHl xenezoberoHa - 0,03;

JUTsE CBUHIIOBOM 000JI04KM Ka0ess ¢ OyMakHOW MPONMUTAHHOW W3OJSIHCH -
0,02;

t - BpeMs MpOTEKaHHWs TOKa B CeKyHJax (Mpenes f, OTHOCAIIMHCA K
KpPaTKOBPEMEHHOMY BO3AEHCTBHUIO - 5 ¢). JInsl CHIDKEHHUS TUIOTHOCTH TOKa 0
JOIYCTUMBIX 3HAU€HUH CIIelyeT UCTIOIb30BaTh UCKYCCTBEHHBIE 3a3EMIIUTEIIH .

006x00Hble 3auUumnbLIE NPOEOOHUKU

8.4. Tlpu wHCIONB30BAaHMM ECTECTBEHHBIX 3a3emiiuTelnicii  (0COOEHHO
MPOTSHKEHHBIX,  HAampuUMep,  TPyOONpPOBOAOB)  JOJDKHA  YYUTHIBATHCS
BO3MOXXHOCTb TIPOBEJCHHS PEMOHTHBIX pPA0OT, TMPH KOTOPBIX 3a3eMIIUTENb
MOJET OBITh pa3belUHEH (HApHMep, MPU PEMOHTE 3aJBHKEK, BOJOMEPOB H
T.1.). OTO JOJDKHO YYUTHIBATHCS MPH BBIOOPE MECT MPHUCOSAUHEHUS K
3a3eMJIMTENI0  3alIUTHBIX MPOBOAHUKOB W IPH  ONPENESIICHHH  ero
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COIIPOTHUBJICHHSA. 3a,Z[BI/I)KKl/I, BOAOMEpPBI U T.II. OOJDKHBI HMETH O6XOZ[H]>I€
3alIATHBIC IIPOBOJAHUKH.

IIpedenvno donycmuman niomHoOCHb MOKA, CHEKAIOULe20 ¢ apMamypul
JHcene300emonnozo pynoamenma

8.5. ﬂ.]'lﬂ JKeJ1e300eTOHHbIX g}VH}laMeHTOB. HUCI0JIb3YEMbBIX B Ka4YeCTBE

3a3eMJIMTeNEi, IJIOTHOCTh TOKA, CTEKAIOIIEr0 ¢ ApMATYPbI, He J0JIKHA
NPEBLINIATH NPEIEJIbHO JIONYCTUMBIX 3HAYEHH, YKA3AHHBIX B Ta0J1. 8.1.

Bo m30exxaHWe MECTHOTO TPEBBIINICHHS 3HAYCHUH IUIOTHOCTH TOKAa,
YKa3aHHBIX B Ta0JIMIE, pEKOMEHIYEeTCsI OOBENUHATh B CIUHYI CHCTEMY BCE
3JIEMEHTHl KOHCTPYKLHMH, HCIIONB3yeMbIX B Henu 3a3emiieHus. CoenuHeHus
STHUX DJIEMEHTOB JIOJDKHBI OCYIIECTBISTBHCS TOJIBKO CTaIbHBIMH H3ACTHSIMU
(puc. 8.1).

8.6. Ilpu coelMHEHMH METAJJINYECKOH KOJOHHBLI ¢ apMaTypoi
sKesie300eToHHOr0 _¢yHaamenta (puc. 8.2) HEoOXOAUMO  YYHTHIBATH
cienyroniee:

a) ¢yHmameHTHbIE OONTHI (HE MEHee IBYX) JOJDKHBI OBITH COCIHHEHBI C
apMaTypoi MOJAKOJIOHHHUKA CBapKOM;

Tabnuya 8.1.
Buja Toka IpenensHo KOMyCTHMAst INIOTHOCTH TOKA,
2

A/m
TOK MOJHHHK 30-10°
Tok KpaTKOBPEMEHHBIH NMPOMBIIIICHHONH 4acTOTHI 10-10°

B
(o3 c¢)
Tok AMUTENBbHBIN TPOMBIIICHHOH YaCTOTHI 1,0
TOK HOCTOSIHHBIH MJIH BBINPSIMIJICHHBIN 0,06

0) coeaMHEHHE apMaTypbl IMOJKOJOHHHKA C apMaTypOi IOIOIIBBI JOJKHO
OBITH BBITIOJIHEHO CBaPKOif;

B) €CIIM IPOCTPAHCTBEHHBII KapKac MOJKOJIOHHHMKA HE IIEPEceKacTcs ¢
apMaTypHBIMH CETKaMH ITIOJIOIBH (PYHIAMEHTa, TO €r0 CIeIyeT HapacTUTh B
JBYX MECTaX C IIOMOLIBIO OTACIBHBIX apMATYPHBIX CTCPIKHEH U COSITUHUTH UX
CBapKOW C apMaTypHBIMH CETKaMH;

r) eciad mopouiBa (yHIAMEHTa HE apMUPYETCs, TO AOCTATOYHO COCIUHHUTH
CBapKO apMaTypy MOIKOJIOHHHKA 1 (pyHIaMEHTHBIE OOJITHI;

1) BCE CTEP)KHHU KapKaca apMarypbl GyHIaMEHTa JOJKHBI ObITh COCTUHEHBI
MeXIy co00l CBapKOH;

e) iacTuHbl pazmepoM 507100 MM’ JIOJKHBI HIMETb TONIIIMHY OoJiee 5 MM
JUTSL IPUBAPKU MTPOBOAHUKOB 3a3eMJICHUS. PaccTosHIE OT ITACTHHBI IO YPOBHS
YHCTOrO 1o JTOJKHO ObITh He Oosiee S00 MM. CBapHOIi IOB BHIMOJHSIOT 10
[IMPHHE IUTACTHHBI C IBYX CTOPOH.

8.7. EcTecTBEeHHBIE 3a3eMIINTENN AOJDKHBI OBITh CBSI3aHBI C MAarMCTPAJISIMU
3a3eMJICHHI HE MEHee 4YeM JBYMs IMPOBOJHUKAMH, IMPHCOCAMHEHHBIMH K
3a3eMIIMTENI0 B pasHeix Mecrax (puc. 8.3). DOro TpeOoBaHHe He
pacnpocTpaHseTcss Ha OIMOpbl BO3MYNIHBIX JIMHUH d3Jekrponepenaun (BJI),
nopropHoe 3azemieHue PEN-mpoBoAgHMKa M MeTalIM4ecKue OO0OJIOYKH
Ka0enei.

8.8. B ciyuae MCnoib30BaHUS €CTECTBEHHBIX 3a3eMIIUTENeH (OCOOCHHO
MPOTSHKCHHBIX) TPU BBIOOPE MECT MPHCOCAWHEHUS K HUM 3allUTHBIX
IPOBOJAHUKOB  HEOOXOOMMO  YYMUTHIBATb  BO3MOXKHOCTH  Pa3beIUHEHMS
3a3eMIINTENS, HAIPUMEp, IPU PEMOHTHBIX paboTax.
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Puc. 8.1. Coequnenne apMaTypbl ’Kej1e300€TOHHBIX KOHCTPYKIMii:

1 - MoJIHHenIpHEMHasI CeTKa; 2 - TOKOOTBO/; 3 - apMaTypa KOJOHHBI; 4 - 3a3eMIIsIoLIast
nepeMbI4Ka; 5 - apMaTypa GpyHIaMeHTa
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Puc. 8.2. CoenuHeHne MeTaJIM4ECKOH KOJOHHBI C apMaTYPOii
JKej1e300eTOHHOr0 pyHIaMeHTA:
1 - apmartypa noomBssl; 2 - apMatypa pyHaaMmenTa; 3 - pyHaaMeHT; 4 - pyHIaMeHTHbIe

00.1THI (He MeHee IBYX), COeIHHEHHbIE ¢ APMATYPOii PyHIaMEHTa; 5 - IJIACTHHBI 115
NPHBAPKH MPOBOJIHMKOB 3a3eMJIeHHsI; 6 - CTa/IbHAs KOJIOHHA

Hcnonvsosanue scene3odemonnsix pynoamenmos ¢ kauecnee
3azemumencii 6 a2peccCUuHbIX cpeoax

8.9. JlomyckaeTcs MCHONB30BaHNE (hYHIAMEHTOB B KaUeCTBE 3a3eMIIHTENeH
B arpeccUBHOM cpelle NMpU KOHILEHTpanuu HoHoB xijopa o 0,5 r/n (Cl) wnn
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cynbdar-nonos 10 10,0 r/n (SO4) B TOM ciydae, €ciu IJIOTHOCTb TOKOB,

JUTITEITFHO CTEKAIOIIUX C apMaTyphl (GyHIaMEHTa, He IIPeBhImaeT 1 A

Puc. 8.3. IIpucoennneHne K TATOBOMY PeJibCy MPOBOAHAKOB 3aIlIHTHOT O
3a3eMJIEHMSI:

1 - npoBoJ 3a3eMJIeHHUS; 2 - 3a5KUM 3a3eMJIeHHs; 3 - KPIOKOBOii 60T

Hckyccmeennvle 3azemnumenu

8.10. JInst MCKYCCTBEHHBIX 3a3eMIIMTENIEHl M YCTPOWCTB BBIpABHUBAHHS
NOTEHNUAlla CIeIyeT IPUMEHATh, KaK IPaBUJIO, OUUHKOBAHHYIO CTallb.

HckyccTBeHHBIE 3a3€MIINTENN HE JOIDKHBI HIMETh OKPACKH.

8.11. HaumeHbimue pa3Mmepbl CTalbHBIX 3a3eMIMUTENCH @pU HU3KOH
KOPPO3HOHHON aKTUBHOCTHU I'PYHTOB ITPUBECHBI HHUXKE!

JlnameTp KpyribiX (IIPYTKOBBIX) 3a3eMIIHTENEH, MM 10
L2

CeueHye NPAMOYIOJIbHbIX 3a3EMIIUTENEH, MM 100

TommuHa IPAMOYTONBHBIX 3a3eMIUTENEH, MM. 4

TonmuHa NOJIOK YIJIOBOM CTal, MM 4

B ciiyuae omacHOCTH NOBBIIIEHHON KOPPO3WH JUIS 3a3eMIIMTENEH CienyeT
UCIIONB30BaTh OLIMHKOBAHHYIO CTajlb KPYIJIOro NMpoduist U IOBBILIEHHOTO
cedeHus. HauMeHbIiee ceueHue CTalbHBIX 3a3eMJIMTENEH B 3aBUCHUMOCTU OT
arpecCMBHOCTH TpyHTa JaHo B Tabi. 8.2.

CeueHne TOPHU3OHTAJIBHBIX  3a3eMIIMTENICH  JUISL  BJIEKTPOYCTaHOBOK
HarnpshkeHrueM Bble | kB BbIOMpaeTcs mo TepMUYECKON CTOWKOCTH.

8.12. He cnenyer pacmonarath (MCIIOIB30BaTh) 3a3€MIIUTENN B MeCTaxX, e
3eMJIs HOZCYIIMBAETCs MO IeHCTBHEM Teljia TPyOOoIpOBOAOB U T.II.

TpaHmen Ui TOPU3OHTAIBHBIX 3a3eMJIMTENEN JIOJDKHBI 3alOJHATHCA
OJIHOPOJIHBIM I'PYHTOM, HE COAEPIKaIUM LIEOHS U CTPOUTEIBHOTO MyCopa.

Tabnuya 8.2.

HauMeHbmuepa3Mepbl nonepevynoco ce4eHus 3azemaumereli 8 3a48UCUMOCTIU
om azpeccueHocmu cpynmoe
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Bun Koppo3uoHHast aKTUBHOCTb IPYHTA [10 ’Z[Ha]:dem [Hupuna i .
3azemustionero OTHOMIGHIIO K CTAIN KPYTJIOH CTAIIH, | TOJILIHA CTaIbHON
YCTpOiicTBa MM TIOJIOCHI, MM
BeprukanbHbie  |BecbMa Bbicokast, Beicokast (p < 10 Om - 16 -
IIIEKTPOIbI M)
Tosbimennas, cpensst (10 Om - M<p < 14 -
100 Om * m)
Huskas (p>100 Om - M) 16 -
T'opusonTanbHbIE |BechMa Bbicokas (p <5 OM - M) 16 40°10
3a3eMJIMTEIH Bsicokas (5 Om - M<p<10 Om - M) 14 40°8
TloBbimennas, cpeausst (10 Om - M<p < 12 40°6
100 OMm - M)
Huskas (p>100 Om - M) 10 40°4
Tabnuya 8.3.
Haumenvuiue pasmepsbl nonepedHoco ce4eHusl 2COpuU30HmMalbHblx 3azemaumenetl
Pasmepst
Marepuan Copramenr| [uamerp | Tommmua | Jlmamerp npoBosoku lgg‘?;ii?
TPYTKa, MM |IIOJIOCHI, MM Tpoca, MM o
IIpyTox
Menn ITosioca 8 2 50
Tpoc 1,8
IpyTok 78
OunHKOBaHHAs Hgioca 3 90
CTalb
Tpoc 10 100
Hepxaseromas | Ilonoca ) 2,6
cTaNb TIpyTox 78

8.13. BepruxanbHble 3a3eMIUTENM IpuBeieHbl Ha puc. 8.4. Jlnuna
BEPTUKAIBHBIX JJIEKTPOJOB OIpEAENIeTCs MPOEKTOM, HO HE JAOJDKHA OBITh
MeHee | M; BepXHHH KOHEIl BEPTHKAIBHBIX 3a3eMIIMTENICH IOJDKEH OBITh
3arny0iieH, Kak npasuio, Ha 0,5 - 0,7 m.

8.14. Topu30HTaJIbHBIE 3a3€MIIUTEN HCIIONB3YIOT JJIS CBSA3U BEPTHKAIBHBIX
3a3eMIIMTENICH MM B KadyeCTBE CAaMOCTOATENBHBIX 3a3emuutencii. [nyOuHa
TIPOKJIA/IKK TOPU3OHTAJIBHBIX 3a3emiuteneid - He meree 0,5 - 0,7 M. MeHbias
nIyOMHa TPOKIAagKH JOIMyCKaeTcss B MeCTax MX IPHUCOSCAMHEHUH K
000pYyIOBaHUIO, IPH BBOJAC B 3[aHUS, NPU IEPEeCeUCHHH C IOA3EMHBIMHU
COOpPYXEHMSIMA M B 30HaX MHOTOJETHEMEP3JbIX M CKalbHBIX T'PYHTOB.
T'opusoHTaNBPHBIE 3a3eMIIMTENN U3 MOJIOCOBOW CTaNX CJelyeT yKJIaAbIBaTh Ha
JTHO TpaHIuIeu Ha pedpo (puc. 8.5).

8.15. I'opu30HTaNbHBIE 3a36MIIUTENN B MECTaX IIEPECEUEHHs C OJ3EMHBIMU
COOPYXEHUSIMH, JKEJIe3HOJOPOKHBIMY MyTSAMH U OPOTaMH, a TaKXKe B APYIHX
MECTax BO3MOXKHBIX MEXaHHYECKHUX TOBPEXKACHUH, CcJexyeT 3aliuiaTh
METAJUTMYECKHUMH HITH aCOOLIEMEHTHBIMU TPyOamHu.
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Puc. 8.4. YcraHoBKa BepTHKAJIbLHBIX 3a3eMJIHTeJIeil
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Puc. 8.5. IIpokinagka ropu3oHTAJBLHBIX 3a3eMJINTe/Iell B TpaHiee (a) U
COBMECTHO ¢ KabejeM (0):

1 - moJioca; 2 - MATKHii IPYHT; 3 - IPYHT; 4 - CHJIOBBIE Ka0elld; S - KOHTPO/IbHbIE Kadesu

[Mpoknanky 3a3emiUTeNeil mapauiebHO KaOelas M WM TpyOOoIpoBoAaM
CIIeI[yeT BBIITOTHATD HA paccTOSHUU He MeHee 0,3 M, a IIpH MepecedeHsX - He
menee 0,1 m.

TpaHmen I TOPU3OHTANBHBIX 3a3eMIIATENEH TODKHBI OBITH 3aIOHEHBI
CHayajia OJHOPOIHBIM T'PYHTOM, HE COAEPXKAIIUM INEOHA M CTPOUTENHHOTO
Mycopa, ¢ yrpaMOOBKO# Ha riyoury 200 MM, a 3aTeM - MECTHBIM TPYHTOM.

8.16. Eciiu iuameTp ropM30HTAIILHOTO CTAJILHOTO 3a3eMITUTENs. MEeHbIe 12
MM, TO HEOOXOAMMO TIPH PACIIONOKEHHUH 3TOTO 3a3eMinuTeNs Omke, yem 0,3 M
OT JKelne300€TOHHOro (yHIAMEHTa, H30IHPOBATh YacThb 3a3eMJIMTENs Ha
paccrosHHU B 00€ CTOpoHB! oT pyHTamMeHTa 110 0,5 M.

8.17. Mecra BXxoIa B TPYHT 3a3eMJIMTENICEH M MeCTa IEPECCUCHHS HMH
TPYHTOB ~ C  Pa3NMYHONH  BO3AYXONPOHHUIAEMOCTBIO  PEKOMEHIYETCS
THIPOU30JIUPOBATE.

IIpm mepecedeHmm Tpacc KaOedeld, WMEIOMMX CBHHIOBYIO  HIIH
aIIOMUHHMEBYIO ~ 000JIOYKY, C Tpaccoil TOPU3OHTANBHOTO  CTAlIbHOTO
3a3eMJINTENS, eCIIH 00a AIIEMEeHTa IIPOKJIAIBIBAIOT HETIOCPEICTBEHHO B TPYHTE,
paccTosHHE MEXIy 3a3eMIMTeNIeM U KabeneM B MecTaX MepecedeHus HOIKHO
OBITH BEIOpaHO HE MeHee 1 M.

I[Ipy  HEBO3MOKHOCTH  BBINOJIHEHHWsT  3TOro  TpeOoBaHus  KaOelnb
PEKOMEH/yeTCsI TIPOKJIAABIBATE MaKCHMAIBHO ONM3KO K 3a3eMIINTENIO M €ro
000JI0YKy cleqyeT JOMONHUTENBHO COEJUHHTh C 3a3eMiHuTeneM. MecTto
COCNIMHEHNS He0OXOUMO THAPOM30JIPOBATE.

I'upon3omsuio MOKHO BBIOTHUTE HPH TOMOIIM NPOTUBOKOPPO3ZHUHHBIX
JIEHT, TOJIMXJIOPBUHHUIIOBEIX OOMOTOK M TaTSAHBIX JICHT C IPOIHTKON HX
rops4uM 6uTyMOM. BepxHss TOUKa HAJOXKEHUS U30MIAILUN JOJKHA HaXOJUThCA
Ha 10 - 15 cM BblIE NOBEPXHOCTU IPYHTA, HIKHSA - HA TOM K€ PacCTOSHUU
HIDKE YPOBHS MOBEPXHOCTH WJIM MOJA CIOEM pasfena IPyHTOB B Cllydyae HX
HEOJHOPOJHOCTU.
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Pacuem conpomugienus KOHmMmypHoz20 3azemiumeis

8.18.  CompoTuBi€HHE  pPACTEKAHUIO  3a3€MILIOIETO  YCTPOMICTBA
BBINIOJIHEHHOTO B BHJE KOHTYPHOTO 3a3eMIIUTENs, COCTOSIIEro U3
TOPU30HTAILHOI CETKM U BEPTUKAIBHBIX 3JIEKTPOAOB, PACCUUTHIBAETCS IIO
hopmye:

_ Ay - sz
Ryt Ry - 2R,

e R| | - CONPOTHBIECHUE PACTEKAHHMIO TOPH3OHTAIBHON ceTkr, Om;
Ry - CONPOTHBIIEHHE PACTEKAHMIO BEPTHKAIBHBIX JJIEKTPOAI0B, OM;

R12 - B3anMMHOC COIIPOTHUBJICHHUC MCEKIAY I‘OpPIBOHTaJIBHOﬁ CeTKOM H

BEPTUKAIIBHBIMH 37eKTpoaamu, OM.
Conporusnenns Ry 1, Ryy, R1p ONPEAEISIOTCS BBIPAKEHUAMH:

p (. 2L L
Ry=Elm 2= v137 2 -5
" mz[ JBh NS

8 . 279

_ P _ .
e L 1+7E(J£ 1)"],

Ry = i[m R |

A N
TZIe p - YACIBHOE CONPOTHBIeHUE 3eMid, OM - M;
L - nonHas JyivHa POBOJHUKOB, 00Pa3yOIIUX TOPU30HTAIBHYIO CETKY, M;
S - uomaap, MOKpHITask CETKOM, M2;
[ - nIMHA BEPTHKAIILHOTO 3JIEKTPOJA, M;
d - TMaMeTp BEPTUKATBHOTO dJIEKTPOA, M;
71 - YUCJIO BEPTHUKAIBHBIX JJIEKTPO/IOB;
b - mmpHHa MOJOCH TOPU3OHTAILHOTO IIPOBOTHHUKA, 00PA3YIOIIETO CETKY, M;
h - rnyOuHa 3aJ10)KEHUS] TOPU3OHTAIBHOM CETKH.

Conpomuenenue 00uHOUHbIX 3a3emaumerei

8.19.  Conporunenue pacTeKaHWI0  OJWHOYHOTO  3a3eMIIUTEIIS
ompenensercs no popmyie

rae I - rnaBHbIN (HauOOJBIINKN ) TMHEHHBIN pa3Mep 3a3eMIIUTENS, M;

C - Oe3pa3MepHBIil K03((GUIKEHT, 3aBHCAMINN OT GOpMBI 3a3eMinTeNs U
YCIIOBHIA €r0 3ariyOJieHHs .

I'maBHBIM TUHEIHBIH pa3Mep [T cepbl i morycheps! paBeH:
I'=D,

rae D - nuametp chepsl WiId Monychepsl.
JI7151 IpOTSIKEHHOT O AIEeKTpoa

=1,

rze / - AnMHa OpOTSHKEHHOTO JIEKTPOa.
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3HaueHus kod¢p¢unuenta C ans  Haubonee XapaKTepHBIX —YCIOBHH
3ariryOJIeHHsT OJTMHOYHBIX JIEKTPOIOB IIPUBEICHHI B Ta0M. 8.4.

Yoenvnoe conpomuejienHue zemiu

8.20. Y nenbHOE 3JIEKTPUUECKOE COTPOTUBIIEHUE PA3IMYHBIX TOPHBIX MOPOJ,
u3MepeHHoe npu Temreparype 15 - 30 °C u npu npomsinuieHHoH yacrore 50 -
60 I'u, nmpuBeneHo B Tabia. 8.5. 3HAYECHUS YACNBHOTO CONPOTHBICHUS JUIS
OT/ICJIFHOTO MHUHEpaa B Pse CIydaeB OTIMYAIOTCS HAa HECKOJBKO MOPSIKOB.
OTH U3MEHEeHUs1 00YCIIOBIICHBI BIMSIHUEM TPUMECeH U Pa3IMIHON CTPYKTYpOH
MHHEpaJbHBIX  3€peH,  Ha KOTOPBIX  NPOBOJIMIHCH U3MEPCHHUSI.
MUKpPOCKOIMYECKUE TPEIIUHBI M OKHCICHHs TOBEPXHOCTH B Ipejenax
WH/MBUIYAIbHBIX 3€PCH BBI3BIBAIOT 3HAYMTEIBHBIC WM3MCHCHUS 3HAYCHHN
HU3MEPSEMBIX COMPOTUBIICHHH.

B 1abn. 8.6. mpuBeneHb! peKOMEHAYEeMbIe Ul UCIOJIb30BaHUs B NMPOOHBIX
pacderax 3HAUEHHs YJETBHOTO JJIEKTPUYECKOTO CONPOTHBICHUS BEPXHETO
CJI0SI 3¢MJIM MOIITHOCTBIO 10 50 M.

Tabnuya 8.4.

3nauenue xosppuyuenma C 0ns pacuema 00UHOYHBIX 3a3emMaumenel
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3azeMIuTETb YcoBus 3a105KeHHS Kosdpdunuenr C YcnoBust
1. Ionycdepa (I' = D)

2.Cdepa (I' =D)

1 1D
—|1+-= H>D/2
2 4

3. Kpyrnas miactiHa z
: I /2

T=D) p——

22 ™ 16HT + 0f

1, 8D N
—In— D>>d
T d

4. Koo (I'=D)

lhﬁDl 1+]:(:D.'I!H) D>>d,
x d?2 In(3D/d) H<<D

1, 8D1[, W(xD/AE)]| | p>>4,
x d2 KEDid H<<D

5. T'opusoHTaneHbIH

crepxxenb (I'=1) E;ﬂ n % Losd

L
l1+]Ilﬁ o 2L L>>d,
rvisiettory ) I Y R L
d
L L
e
==
d
6. BeprukanbHbli
crepxxens (I'=1)
l]nﬂ 1>>d
2 d

mwfrry

. #
4l 1f 21 1 4H+I I>>d
Jh—+_—I >
f 2[ FR 4H—:] H> L2
d
.
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«
JUi1s1 IIOCKOM JICHTHI MIUPUHOI b cienyeT npuHuMath d = b/2

Taonuua 8.5.

Yoenvnoe snexmpuueckoe conpomusnenue 2opHvix nopoo p

Tabauya 8.6.

Pexomendyemvie pacuemmnvie 3nauenus yOeibHO20 2NEKMPULECKO20
conpomuenenus gepxHe2o cios 3emau (mowpocmuio ne bonee 50 m)
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Cunoii 3eMuu Conpotusnenue 3emin, Om
‘M

Iecox (pu Temneparype Bbiuie 0 °C):

CHIIBHO YBJIQ)KHEHHBIH IPYHTOBBIMU BOJIAMHU 10 - 60

YMEPEHHO YBIIa)KHEHHBII 60 -130

BIIQXKHBIN 130 -400

CJIeTKa BJIAXKHBII 400 - 1500

cyxoi 1500 - 4200
CyriamHoK:

CHJIBHO  YBI@XHEHHBIH TPYHTOBBIMM  BOjaMH  (TIpu 10 - 60
Temnepatype biie 0 °C)

npomep31mii cnoit (mpu Temneparype -5 °C) 60 - 190
I'nuna (npu Temneparype Bbiue 0 °C) 20 - 60
Topd:

npy TeMnepatype okoso 0 °C 40-50

npu TemMnepatype Boiie 0 °C 10-40
CosoHuakoBble 1104BbI (11pu Temieparype Boiie 0 °C) 15-25
I{e6enb:

cyxoit He menee 5000

MOKDBIit He menee 3000
Jpecsa (npu Temmneparype Boiie 0 °C) 5500
I'panuTHOE OCcHOBaHME (Ipu Temneparype Boie 0 °C) 22500

Monmaboic 3azemaumenei

8.22. Jlo Hawanma 3JIEKTPOMOHTAXXHBIX pAa0OT CTPOMTENBbHAS OpraHU3aIUs
JIOJDKHA 3aKOHYUTH pabOTHI IO IITAHUPOBKE, PHITHIO TPAHIIIEH MITH KOTIOBAHOB.

PaboTel 1o coenuHEeHUIO apMaTypbl (PYHIAMEHTOB C apMaTypod KOJIOHH
JIOJKHA BBITIOJIHATE CTPOUTEINIFHAS OPTaHU3aLHS 110 CTPOUTEIFHOMY 3aJaHHIO K
IPOEKTY, BEIJAHHOMY MPOEKTHPOBIINKAMU-3JIEKTPUKaMH. 3aMOHOINYMBaeMble
COCNIMHCHUSI BHYTPH apMaTyphl JXeIe300€TOHHBIX W3JCMHH JOJDKHBI OBITh
HepeiaHbl CTPOUTENSMHU I10 aKTy CKPBITBIX Pa0OT 3aKa34MKy.

8.23. KOHCTpYKTUBHBIE Y3Ibl U TPAaHCIOPTAOEIbHbIE YACTH 3a3eMIIUTENEH
JIOJKHBI OBITH M3rOTOBJICHBI B MACTEPCKUX 3JIEKTPO3aroTOBOK.

8.24. 3a3eMIHTENHN TOKHEI OBITH OYHIIEHEI OT PXKABYMHEL, CIIEJOB Macia |
T.A. [lorpykeHue 5JeKTPOAOB B TPYHT CJIEOyeT BBIIONHATH C IIOMOIUBIO
CIICIHANIBHBIX TTPUCTIOCOOICHHH.

8.25. CoenmHenue dYacTedl 3a3eMIIMTENSI, a TaKKe COEIMHEHHE
3azemMimTeNel ¢ 3a3eMIIOIMMH IIPOBOJHHKAMHU CIIEAYeT BBIIOIHATH IIPH
MOMOILK cBapkH (puc. 8.6, 8.7).

CBapHble MIBEI, PACIIONOKEHHBIE B 3eMJIE, CJICIyeT HOKPHIBAaTh OHTYMHBIM
JIaKOM.
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Puc. 8.6. CoennHenne 3a3eMJISIIOLIUX NPOBOJHUKOB ¢ BEPTUKAIbLHBIMHU
3a3eMJINTENISIMU :
1 - cTepKHeBOii 3a3eMJIHTeIb; 2 - 323eMIAIOLINI NPOBOJHUK U3 KPYIJI0ii cTamu; 3 -
323eMJISIIOIIMI MIPOBOIHUK M3 MOJIOCOBOI CTAJIN; 4 - 32a3eMJIMTEIb U3 YIJIOBO CTAIH

8.26. IlpucoenwHeHne 3a3eMIIOMNX IPOBOJHUKOB K TPyOOIpOBOgaM
JIOJDKHO OCYILIECTBIISATHCS MO0 CBApKOiA, JINOO ¢ MOMOIIBIO XOMyTa (pHc. 8.8).

IMpucoennneHne k TPyOOIPOBOLY 3a3eMIISIOIIETO IPOBOAHUKA C TIOMOIIBIO
XOMYTa ClIelyeT IPUMEHSTH TOJBKO B CIIyyae HEBO3MOXKHOCTH MPUCOEAMHEHUS
3a3eMJIIOLIMX IPOBOJHUKOB CBAPKOM.

ITpu ycraHOBKE XOMYTOB KOHTaKTHasi IOBEPXHOCTh TpyOompoBoaa JomkHa
OBITh 3aUMIEHa O METAIMYECKOTo Oliecka, a KOHTAaKTHAs ITOBEPXHOCTh
XOMYTOB - 00dy)XeHa. XOMYTBI JIOJDKHBI OBITH M3TOTOBJIEHBI U3 IOJOCOBOH
cTanu mupuHOd He MeHee 40 MM u TommuHoM 4 MM. Ilpucoenunenue
3a3eMJIIOLIETO NPOBOAHUKA K XOMYTY CIIELy€ET BBIIOJIHATH CBAPKOM.

P
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-
A
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Puc. 8.7. Coe)mHelme 3a3eMJIAIOIIMX MTPOBOJHUKOB C TOPU30HTAJNBbHBIMH
3a3€MJIMTCIAAMM
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Ba)KHble NYHKTbl AOKYMEHT3a MO)KHO HaTH No CCbINKEe I Ha JHepreTuK.py


https://energeteek.ru/knowledge-base/ntd?ntd-ntd-139=150

@ - IPOJI0JILHOE COeTHHEHHE TPOBOTHMKOB U3 M0JI0COBOM CTAJIH; 6 - OTBETBJICHHE
TPOBOIHMKA U3 I10JI0COBOIi CTAJIN; B - OTBETBJICHHE IPOBOJHUKA U3 KPYIJI0ii cTa/IN; 2 -
NpoJ0JIbHOE COeJHHEeHHEe NPOBOTHHKOB H3 0JI0COBOI H KPYIJIOH CTAJIH; 0 - NPO0JIbHOE
coelHHEHHe MPOBOIHMKOB M3 KPYIJIOii CTAJIU; € - 0TBEeTBJIeHHe NPOBOJHHKA U3 KPYIJI0ii
cTanu; 1 - cTajibHas moJioca; 2 - CTallb Kpyriaas

8.27. Ilpm paboTe Ha OTHAICHHBIX O0BEKTAX M JHHHAX 3JIEKTPONEpenadn
pPEKOMEHIyeTCsl COeIMHEeHHe dYacTell 3azemnuTeneil ¢ 3a3eMISIONIMMH
NIPOBOJHUKAMHU BBIIOIHATH TEPMUTHOU cBapkoH (puc. 8.9, 8.10).

8.28. [Tocne MOHTaxa 3a3eMIISIFOIIMX YCTPOWUCTB MEPE]] 3aChINKON TpaHILIEH
JOJDKEH OBITH COCTaBICH aKT Ha CKpPBITHIE palbOTHI, a TaKxKe MAacIopT Ha
3a3eMJISIIOIIEE YCTPOUCTBO.
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Puc. 8.8. IIpucoequnenue 3a3eMJisiiolIero NpoBoOJHUKA K TPyOonpoBoay
CcBapKoii (a - 6) M ¢ MOMOLIBIO XOMYTa (2):

1 - 3a3eMJs 101N MPOBOIHUK U3 MOJOCOBOI CTATH; 2 - TPYOONPOBO/; 3 - 3a3e MIIAIOIMIT
NPOBOHUK U3 KPYIJIO# cTaIM; 4 - XOMYT
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Puc. 8.9. Coenunenne cTajJbHBIX M0J10C U CTEPKHE, BLINOJTHEHHbIE
TePMHUTHOM CBapKOi

Puc. 8.10. OTBeTB/IeHHs CTATBHBIX 323eMJISIIOLINX NIPOBOAHUKOB,
BBINOJIHEHHbIE TEPMUTHOI1 cBapKoii

IMacmopT Ha 3a3eMJAIOLIEE YCTPOMCTBO [OMKEH COACPKATH CXEMY
3a3eMJICHHsI, OCHOBHBIE TEXHHYECKHE IaHHbIE, IaHHBIE O pe3ylbTaTax
HPOBEPKH COCTOSIHUSI 3a3eMIISIOIICTO YCTPOKMCTBA, O XapaKTepe PEMOHTOB U
M3MEHEHUi, BHECEHHBIX B JaHHOE YCTPOHCTBO.

®dopma Ne 47

(MHHHUCTEPCTBO M BEZIOMCTBO) (ropom)
(tpect) (3aKa34mK)
(MOHTa)KHOE yIPaBJICHHUE) (0OBEKT)
200 T.
(y4acTok)
AKT

OCBH/1€TEJILCTBOBAHMS CKPBITHIX PAGOT M0 MOHTAXKY 3a3eMJISIIOLIUX
YCTPOICTB ¥ NPUCOEAUHEHMII K eCTeCTBEHHbIM 3a3eMJIAIOLIIUM
ycTpoiicTBam

OCMOTpOM BBIINTIOJIHCHHEBIX pa60T 110 MOHTaXy 3a3€MJIAOLICTO ychOfICTBa

YCTaHOBJICHO:
1) 3a3emuIsiforiee yCTPOMCTBO BHIITOJIHEHO B COOTBETCTBUH C MPOCKTOM
, pazpaboTaHHBIM
(Ha3BaHue) (mpoexTHast
OpraHHu3anus)
0 YepTexam
(Homep)

2) OTCTYIUICHHUS OT MPOEKTA
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co00i 1 IPHCOSNNHEHNE UX K €CTECTBEHHBIM 3a3eMIIIOMNM yCTPOHCTBAM

2) BBISIBIICHHBIE Je(EKTHI:

3) 3akiroueHne. 3a3eMIISIONIee YCTPOHCTBO MOXKET OBITH 3aChIIIAHO 3eMIIeH
Ha y4acTKax:

Odopmsiercsl TOANUCAMH TPEACTABUTENCH 3aKa3yhka, CTPOUTEIHHOM
OpraHU3aLNH, IEKTPOMOHTAXKHON OPTraHU3aLIUH.

®opma Ne 48
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(MUHHCTEPCTBO U BEZIOMCTBO) (ropon)

(Tpecr) (3aKa34mK)

(MOHTa)KHOE YIIpaBJICHUE) (oOBeKT)

200_r.

(y4acTok)

AKT
OCMOTPA U MPOBEPKHU COCTOSHUA OTKPBITO MPOJJOKEHHBIX 3a3eMJIAIOIIIUX
NMPOBOAHUKOB

1. Tlpokmagka 3a3eMIISIOIINX MPOBOJHUKOB BBIITOJHEHA B COOTBETCTBHHU C
MPOEKTOM , pa3paboTaHHBIM

(Ha3BaHue) (IpoeKTHast OpraHu3aIys)
10 4CPTCIKaAM

(HoMmep)
2. O6pI>IBOB 3a3CMJIIOIUX ITPOBOJAHUKOB

(He 0OHApYXEHO)
3. BusyanbHblii OCMOTp MECT CBapKH IOKa3al:

4. BusyanbHblii OCMOTp OOJITOBBIX COCIMHEHHUI MOKA3all:

(yKa3aTI) HaJIMINE HEYNOBJIETBOPUTEIIBHBIX KOHTAKTOB,

a TaK)Ke HAIMYMEe aHTUKOPPO3HOHHOM 3alIUThI U OTIIMYUTEIbHOH OKPACKH)
5. BuisiBNIeHHBIC TEQEKTHI:

6. 3akiroueHne

OdopmiisieTcss MOANMUCAMH  TPOBEPSIONIETO W MPOUZBOAMTENS paboT
(mactepa).
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TJIABA 9. DJIEKTPOYCTAHOBKH B PAUOHAX C VJIEJbHBIM
CONNPOTUBJEHWEM I'OPHBIX ITOPOJI BOJIEE 500 OM - M

9.1. 3azeMJISIIOIIME YCTPOMCTBA AIIEKTPOYCTAHOBOK B paiiOHax C YJEIbHBIM
CONPOTHUBIIEHHEM TOPHBIX opox 6oinee 500 OM - M peKOMEHIYETCs BBIIOIHSATD
¢ coOITI0IcHrEM TpeOoBaHMii, 00ecTieunBalOIUX 0e30acHbIC 3HAYCHHS TOKa U
HaTPsDKEHHST MPUKOCHOBEHUSI ITPH MOBPEXICHUH U30ssinuu (cM. 3.5. - 3.8., 4.4.
-4.7.,5.1.-5.17.,6.2., 6.3.).

B ckampHBIX ~ TOpHBIX  TOpOJax  JOMYCKAaeTcsl  NPOKIAIBIBATH
TOPU30HTAIBHBIN 3a3€MIIMTENIb HA MEHBIICH IIyOUHE, YeM 3TOro Tpedyrot 3.4.,
3.7.,3.8., 3.9, Ho He MeHee ueMm 0,15 M.

9.2. CoopyxeHHE UCKYCCTBEHHBIX 3a3EMIIMTENICH JIOMYCKAETCsl TOJIBKO B TEX
CITy4asix, KOTr/ia pacu€THbIC 3HAYCHHUS TOKA M HANPSDKEHUS] TPUKOCHOBEHHS TIPH
UCIIONIb30BAaHUM  €CTECTBEHHBIX  3a3eMJLIIOLIMX  YCTPOMCTB  MPEBBILIAIOT
COOTBETCTBYIOLIME  MpEACNTbHO  JONMYCTHMBbIE  3HAYeHUS  WIM  HE
o0ecrieunBaroTCsl HOPMUPOBAHHbIE 3HAUEHHS HANpPsDKCHHS Ha 3a3eMIISIOIIEM
YCTPOWCTBE.

9.3. Ilpu coopy:KeHMH MCKYCCTBEHHbIX 3a3eMJIMTelell B J0NOJHEHHe K
pexovennpanusam _3.4., 3.7., 3.9., 4.8. pexoMmeHIyercs YCTPOHCTBO
BEPTUKAJIBHBIX 3a3€MJIMTEJICH YBEJIMYCHHOW JUIMHBI, €CIU C T[IIyOMHOM
YIENbHOE COMPOTHBICHUE TOPHBIX IOPOJA CHIDKAETCS, a €CTECTBEHHBIC
MPOTSDKEHHBIE 3a3eMITUTENH (HanpuMmep, oOcaHbie TPYObl OypOBBIX CKBAYKHH)
OTCYTCTBYIOT.

Hcnonvzosanue ecmecmeeHHbIX RPOMAICCHHBIX 3A3eMaumeneil

9.4. B pailoHax MHOrOJIETHEd MEp3JIOTBl KpPOME PpEKOMEHJAlui,
OpuBeNEHHBIX B 9.3., peKoMeHIyeTcs HCIOJIb30BaTh  €CTECTBEHHBIE
BepTHUKAIbHEIE (0OcamHble TPyOBI OypOBBIX CKBAXHH) W TOPH3OHTAIIBHEIC
(TpyOOITPOBO/IbI, TEXHOJIOTHUECKUE ICTAKAIBI) TPOTHKEHHBIC 3a3EMIIUTEIH .

9.5. 3azeMIIIOIIUE YCTPOUCTBA HIEKTPOYCTAHOBOK HANpPSLKEHHEM Bblle 1
kB, a Takxke nanekTpoycTtaHOBOK 10 1 kB ¢ wu3omumpoBaHHON HeHTpanbio
(cuctema IT) momyckaercsi BBIIONHATH C COOJIOACHHEM TpPeOOBaHUM K HX
COTPOTHUBJICHUIO U KOHCTPYKTHBHOMY BbimonHenuto (3.3., 3.4., 3.8. - 3.10.,
4.8.). B aToM ciyuae mormyckaeTcs HOBBICUTH TpeOyeMble HACTOAIISH IiTaBoH
3HaYCHHUS HOPM CONPOTHMBIICHHUHN 3a3eMiIsitolux ycrpoiicts B 0,002p pa3, rae p
- SKBHBAJICHTHOE YAENbHOE COIPOTUBIICHIE TOPHOH moposl, OM - M. [Ipu sToM
yBeJIMYCHUE TpeOyeMbIX  HACTOSIIEH TIJIaBOM HOPM  CONPOTUBIICHUN
3a3eMJIIOMNX YCTPOHCTB JOJDKHO OBITH He OoJiee NeCATHKPATHOTO.

T'JABA 10. OCOGEHHOCTHU MOHTAXKA 3AZEMJIATIONIINX
YCTPOWUCTB

10.1. PacnipeaeauTebHbIE YCTPOHCTBA

10.1.1. IIpu BepTHKaNBHOW ycTaHOBKE (pa3 OETOHHBIX WIH IEPEBSHHBIX
PEaKTOPOB IOJDKHBI OBITh 3a3¢MJICHBI (JIaHLBl OHMOPHBIX M30JIATOPOB HIDKHEH
¢a3pl ¥ QIaHOEl PACTIOPHBIX (IPH HATHYMH TAKOBBIX) M30IATOPOB BEpXHEH
¢a3pl. [Ipy rOpU3OHTAIBLHOM PACMONOXKEHHH (a3 PeakTOPOB 3a3eMIIIOIINE
MIPOBOJHUKH CIEAyeT IPUCOCIWHATh K 3a3eMILIIomuM OonraM  (raHmeB
U30JIATOPOB  KaxkaoW (aspl. 3a3eMIISIOIIME MPOBOJHUKH HE  JIOJDKHBI
00pa30BBIBATH BOKPYT PEAKTOPOB 3aMKHYTHIX KOHTYPOB.

10.1.2. V TtpaHcdopMaTOpoB TOKa MJOJDKHBI OBITH 3a3€MIICHBI KOPIIYC,
KaXkJas 3aKOpodeHHas (HEHCIIONb3yeMas BTOPHYHAs) OOMOTKa, a Takke Bce
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OCTajlbHbIE BTOPUYHBIE OOMOTKH, €CIM 3TO MPEAYCMOTPEHO MPOEKTOM.
BropuuHble OOMOTKM 3a3eMIITIOTCS C TOMOIIBIO TIEPEMBIYKH W3 MEIHOTO
IPOBOJIa MEXIY OJHMM M3 3aKMMOB BTOPHMYHON OOMOTKH M 3a3eMIISIOLINM
BUHTOM Ha Kopiyce TpaHcpopmaropa Toka. Kaxmas BTopuuHas oOMOTKa
JIOJDKHA OBITH 3a3€MJICHA TOJIBKO B OJTHOH TOUKE.

10.1.3. Batapen cTaTM4ecKUX KOHAEHCATOPOB CIEAYET 3a3eMJIATh IIyTeM
MPUCOEIMHEHUS 3a3eMIIIONIET0 MPOBOJHMKA K 3a3eMiisiiolieMy Oonry Oaka
KaXJIOTO KOHJIEHCATOpa, a BEHTHJIBHBIX Pa3pJHAKOB - K 3a3eMILEOIIHM
OonraM ocHOBaHUS (LIOKOJS)) KaXaoW (a3l HEMOCPEACTBEHHO WIIM 4Yepe3
CYETUYUK cpabaThIBaHUIA.

10.1.4. Y cunoBbix TpaHcopMaTOpoB C 3a3eMIICHHOH HEUTpabIO
BTOPUYHOM 0OMOTKM TpaHc(opMaropa HampspkermeM xo 1000 B meifrpans
TpaHcopmaTropa JODKHA COCOUHATHCS C  3a3€MIIMTEIEM  OTAENBHBIM
npoBoHUKOM (puc. 10,1, a).

Hefitpane TtpanchopmaTopa moikHa OBITH 3a3eMJICHA.  3a3eMIICHUE
HEUTpadl OCYIIECTBISIETCS OTIEIBHBIM IMPOBOJHUKOM, IPHCOCTMHEHHBIM K
ONIMKaWIIMM METAJUTMYECKHM YacTsM CTPOMTENBHBIX KOHCTPYKIMA. Jlis 3Tux
mereil B MepByI0 oOdYepelb HEOOXOJMMO HCIOJIB30BaTh METAJUTMUECKHE |
JKeNe300€TOHHBIE KOJIOHHBI.

B ycTaHOBKax ¢ H30JMPOBAHHON HEUTpPAIBIO 3a3eMJICHHE OOMOTKH
TpanchopmaTopa HanpspkeHreM 10 1000 B ocyiecTBiisieTcs yepe3 npoOUBHOM
IIPEIOXPAHUTEINb B COOTBETCTBHH € TIpoekToM (puc. 10.1, 6).

Jis 3a3emiieHMst KopIyca CHJIOBOTO TpaHcdopmaropa 3a3eMISIONIUi
MPOBOJHUK CIIEMyeT NPUCOSIUHUTh K 3a3eMIBIIOIIeMYy OOJITY Ha KOpITyce
TpanchopmaTopa. ITO MPUCOCTUHEHUE JOIDKHO OBITh BBITIOJHEHO TaK, YTOOBI
He ObUI0O  HEOOXOOMMOCTH  HApyIIEeHHs MPOBOJAKH MNpPU  BBIKATKE
TpanchopmaTopa.

10.1.5. B mnomemeHusx pacnpenenuTenbHelx ycrpoiicts (PY), muroB
ynpasienuss u 3ammtel, KTII n ICY B kadecTBe Maructpaiu 3a3eMIICHUS
(3aHyneHus) CIenyeT HCIOJb30BaTh CTAIBHBIE W JKeNe300€TOHHBIE KapKachl
MPOMBILICHHBIX 3[JaHUi, MeTaTIMYeckue oOpaMieHusl KabenbHbIX KaHAJIoB, a
TaKXKe 3aKiajHble 37eMenTs! npu yeranoske KCO, KPY, 1Y u 1.1

OTnenpHBlE  yYacTKH — MarucTpaid, oOpa3oBaHHOH  METAIMYECKUM
oOpamileHHeM KaOelbHBIX KaHAJIOB, a TaKKe 3aKIaJHBIMH JJIEMEHTAMH JUIS
ycranoBku KCO, KPVY, IIY u t1.n. J0/WKHBI OBITh HAJAEKHO CBAapEHBI.
CriennanbHO 3a3eMIISIONINE POBOAHUKH HAIJICKHUT MPOKIANBIBATH TOIBKO JUIS
COeAMHEeHUs] O0paMJICHUIl KaHaJOB M 3aKJIAJHBIX 3JIEMEHTOB MEXAY CO00i u
MIPUCOEAVHEHNUS UX K 3a3eMIISIOIIEMY YCTPOHCTBY.
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Puc. 10.1. 3azemienue cujioporo Tpancopmartopa c 3a3eMJaeHHO#
HelTPa/Ibl0 BTOPHYHONM 00MOTKH HanpsizkeHueM 10 1000 B (a) u ¢
HM30JIMPOBAHHOI HeliTpasbio (0)

1 - 3a3emJusromuii 60.IT; 2 - ruOKasi epeMblYKa; 3 - MArHCTPAJIb 3a3eMJICHUs (3aHy/1eHus); 4
- NPOOGUBHOI NpeA0XpaHUTEb

Kaxneit mkadp KPY, KCO u kaxmas maHenb 3alllUTHl WIK YIPaBICHUS
JOJDKHBI OBITH HPUCOEIMHEHBI CBAPKOH HE MEHee 4YeM B IBYX MeCTax K
3aKJIaHBIM JETAIsIM I OOpaMJICHUSIM KaHAJOB, 0Opa3yIOIIUM MarucTpalib
3a3emiieHus (3anyieHus). [Ipu 3ToM mIomans cedeHus! CBapHbIX COeIUHEHHH
HE JIOJDKHA OBITh MEHBINE TUIOMIAN CEUSHHsI CTATBHOTO HYJIEBOTO 3aIIUTHOTO
IIPOBOIHUKA.

[lpn WCTONB30BAHUM KOHCTPYKIMH 3JaHHA B KauecTBE 3a3eMIITIONINX
ycrpoiictB kaxabiii mkadp KPY, KCO u kaxkaas mnaHenb 3allUThl WIIH
VIpaBIeHUS] JTOJDKHBI OBITH MPHCOCAWHEHBI TPH TOMOIIN CTATBHON ITOJIOCHI
WIM TpyTKa K CTaJbHOM KOJOHHE WIM K 3aKJIAJHOMY OJIEMEHTY
KeIe300eTOHHON KOJIOHHBI KapKaca 37aHHs.

10.1.6. 3azemusitomiuii MPOBOJHHUK JIOJDKEH OBITh NMPHUBAPEH K OCHOBHBIM
paMam JBepeit orpakaeHHs OETOHHBIX STYEEK PAaCIpeNeIUTEeIbHBIX YCTPONUCTB.

10.1.7. Meramin4eckue KOHCTPYKIIMHA OTKPBITBIX paclpeleIUTENbHbIX
YCTPOMCTB 3a3eMIIIOT IMyTE€M NPUBAPUBAHUS 3a3€MIISIONIETO IPOBOTHHUKA K
OCHOBAaHHIO (HIKHEH 4acTH) KOHCTPYKIMU. OT/AEIbHBIE 3BEHbs KOHCTPYKIIUU
JIOJDKHEI OBITH COETMHEHBI MEXTy COO0H CBapKOM.

10.1.8. YV MacisHbIX BBIKJIIOYATE]ICH W TPUBOJOB K HHUM, Y OIOPHBIX
H30JISITOPOB, JIMHEHHBIX BBIBOAOB, MPOXOIHBIX M30JIATOPOB, MPEIOXpaHUTEIICH
BBICOKOTO HANpsDKEHUS, A00aBOYHBIX CONPOTUBIEHHH, aBTOMAaTHYECKHX
BBIKITIOUATEJIeH U T.11. 3a3eMIIIOIINI TPOBOIHUK J0JKEH OBITh MPUCOSIUHEH K
3a3eMIISoIIeMy OONTY.

10.1.9. TpanchopMaTopbl HANpsHKEHHUS CIEAYEeT 3a3eMILITh  IyTEM
MPUCOEIMHEHNS 3a3eMJIIOIET0 MPOBOAHMKA K 3a3zeMysiioleMy OoiTy Ha
KOXyXe (KopIryce).

Hyneas Touka 0OMOTKH BBICOKOTO HaNpsDKEHMsS (B CIydasX, YKa3aHHBIX B
MIPOEKTE) JOJDKHA OBITh MPUCOEIWHEHA MEITHBIM IIPOBOAOM K 3a3eMIISIONIEMY
Oonty Ha Koxyxe (Kopmyce) TpaHcopmaropa. HyneBas Touka wnu (a3HbIN
MPOBOJ, OOMOTKH HU3KOTO HANPSDKEHHS JIOJDKHA OBITh TPHCOEIMHEHA JIMO0 K
3a3eMisitolieMy 00Ty Ha Koxyxe (kopryce) TpaHchopmaTtopa, JMOO K
KIEMMHBIM 32)KHMaM B COOTBETCTBHUHM C YyKa3aHUSIMHU, NPHUBEIACHHBIMUA B
MIPOEKTE.

10.1.10. BeiBox PEN-npoBomHMka OT HeHTpalu TIeHepaTopa WU
TpaHcopmaTopa Ha LIUT PACIPEAETUTENBHOIO YCTpOiicTBa IOMKEH OBITh
BBIIIOJIHEH TPH BBIBOAE (a3 IMUHAMH - MIMHOH Ha W30JITOpE, a MPH BBIBOJE
(a3 kabesem (IPOBOAOM) - )KUJIOK Kabenst (IPoBOJIa).

ITpoBogumocts PEN-npoBogHKKa, UAYIIETO OT HEHTpanu reHepaTtopa Wid
TpaHcdopmaropa, 1oKHA ObITH He MeHee 50 % MpoBOANMOCTH BbIBOAA (a3.

10.1.11. PEN-IpOBOJHUKH, OTXOAAIINE OT HyJIEBOU IIUHBI (HE3aBUCUMO OT
TOr0, YCTAHOBJICHA OHA Ha M30JIATOPAaX WM HET), JOJDKHBI UMETh H3O0JISLMIO,
COOTBETCTBYIOIIYIO HANIPSHKEHUIO TAHHOM CETH.

10.2. KabGeJabHbIE CETH

10.2.1. Merammueckue  Koprmyca KaOSmbHBIX — My(T,  3alIUTHBIX
MPOTHBOIIOXKAPHBIX KOKYXOB, KaOeNbHBIX BBOAOB B TpaHchopmaropsl 1 KPY;
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METaJUIMYeCKHe OOOJIOUKH, SKpaHbl U OpoHsi Kabeyel; MaHIMpPHBIC OIUICTKU
IIPOBOJIOB, a TAKXKE METAJUINYECKHE KOHCTPYKIIUH, TI0 KOTOPBIM HIX B KOTOPBIX
HPOKJIAABIBAIOT KaOEH U IPOBO/IA, JOJKHEI OBITh 323EMIICHEI.

10.2.2. Meramnmmaeckne o000NOUKH H OpoHS Kabenmeld OMKHBI OBITH
COCMHEHbI THOKOW MEAHON TNepeMblYKoW Mexay coboi (puc. 10.2) u ¢
METaJUTMYECKAM KOPITyCOM My(QT.

Puc. 10.2. 3a3emiieHue kadesisi ¢ MeTALIHYECKOH 00010UKOI U JIEHTOYHOM
OpoHeli Ha KOHIEBO 3a7e/Ke
1 - 06010uKa Kabens: 2 - 6poHs; 3 - MPOBOJ 3a3eMJIeHHUs]; 4 - MeCTO Naiiky; 5 - 6Gangax,
CKpeIuISIIOI Ui OKOHIIeBAHHE OPOHH
Jomyckaercst Il COCAMHHUTENBHBIX M KOHIEBBIX MY(T HCIONB30BaTh
3a3eMIISIIOIIME TEPEMBIYKA B BHJE MEIHOH IIMHBI TPeOyeMoro Ce4YeHHUs
TOJIIIMHON HE MCHEE 2 MM.
3a3eMIISIOLIYIO MIEPEMBIYKY M3 MEIHOW IIWHBI CIEAYET MPUCOSAUHATh MPH
TIOMOIIY TaiKH.
10.2.3. CeueHne THOKHX COCIMHHUTENBHBIX IE€PEMBbIUEK JJISI CHIIOBBIX
kabemeif B ycraHoBkax 0 u Bemre 1000 B mpm orcyTcTBHM yKa3aHUH B

IIPOCKTE JOJPKHO 6blTl> HE MCHEC 3Ha‘iCHPlI>i, MPUBCACHHBIX HHXKE, MMZZ
CeueHne uiIbl Kabesst <6 10 16 -35 >50
CeueHue MEHON MepeMbIuKI 6 10 16 25

3a3eMiIcHHE METAUIMYECKUX O000JI0YEK KOHTPOJIbHBIX Kabeneit cJlIenyeT

BBINIOJIHATH MEAHBIMH IMTPOBOJHUKAMU CEYCHHUEM HEC MCHEC 4 MM2.

10.2.4. B cblpplx NOMELICHUSX, TYHHEISIX M KaHalax MecTa mailku
HE00XOMMO TOKPBIBATh AaHTUKOPPO3HOHHBIM COCTABOM.

10.2.5. Ecnn Ha ONMOpPHOI KOHCTPYKINH yCTAHOBJICHBI KOHIIEBBIC MY(THI U
KOMIIUIEKT Pa3psHUKOB, TO OpOHs, MeTallndeckue OOONOYKH U OKpaHbI
Kaberneif, a TakKe MeTaUTHYecKue KOpIryca KaOenbHBIX My(T, TOJDKHEI OBITH
HPHCOEANHEHBI K 3a3eMJIAIOIIEMY YCTPOHCTBY pa3psTHUKOB.

Hcnonp3oBaHue B  KAauyecTBE  3a3€éMILIOLIETO  YCTPOWCTBA  TOJNBKO
METAJUIMYECKOH 000JI0YKH, SKpaHa U OpOHM Kabems 3ampeniaercs.

10.3. Bo3ayuminble JMHUM 3JIEKTPONEpeIadu

BJI nanpsocenuem 0o 1 kB
10.3.1. B cersix c 3a3eMJIECHHOM HEHTpanblo KPIOKM M INTHIPH (pasHBIX
NPOBOJIOB, yCTAHABJIMBAaCMBIC Ha JKEJIC300CTOHHBIX OIOpax, a TaKKe
METAUIMYeCKHe KOHCTPYKIMH W apMaTypa O3THX OIOp, JOJDKHBI OBITH
MPUCOEUHEHB! 3aIUTHBIM NMPOBOIHUKOM K PEN-poBoiHUKY.
3azeMIfIomue MPOBOAHUKH JOJDKHEI IMETh JHAMETp HE MEHee 8§ MM.
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Kprokn n mrthipu (a3HBIX NPOBOJOB, YCTAaHABIMBAEMbIC Ha JEPEBSIHHBIX
OTIOpax, 3a3eMJICHHIO HE IIOJUICXKAT, 3a MCKIIOYCHHEM KPIOKOB M INTHIpeH Ha
omopax, I/l BBINOJIHEHBl MOBTOpHbIE 3azemieHuss PEN- mpoBogHuka u
3a3eMJICHHS 3allUTHl OT aTMOC(epHBIX MepeHalpshKeHHI, a Takke BO BCeX
CilyyasiX, KOIZJa IO OIOpe IPOJOXKEH HEU30JMPOBAHHBIN 3a3eMIISIOIIUMA
IIPOBOJTHUK MM Ka0eNb ¢ METAJUIMUECKON 3a3eMIEHHON 000I0UKOMH.

10.3.2. B cersix ¢ 3a3eMJICHHOH HEHTpalibl0 apMaTypa HM30JSTOPOB BCEX
THUIIOB, OTTSDKKH, KPOHIITEHHEI, OCBETHTEIbHAS apMaTypa, yCTaHOBICHHEIEC HA
METaIIMYECKUX U KeJIe300€TOHHBIX ONopax, JOJKHBI ObITh MPUCOCIUHEHBI K
PEN-npoBOJHIKY, KOTOpBIH MOJDKEH OBITH 3a3eMiIeH y TpaHchopMaropa H
MIOBTOPHO Ha JIMHUM COTJIACHO MPOEKTY.

Coennnenne ¢ PEN-rpoBofHHKOM HEOOXOANMO IIPOU3BOIUTE HEPEMBIUKOI
W3 TOJIOTO MPOBOJHKKA, KOTOPYIO clieyeT npucoequHuTs kK PEN-npoBogHuKy
CIICIMAIBHEIMHI OTBETBUTEIBHBIMU OOITOBBIMH 3a)KHMaMH.

3azeMisIoNIMe MEPEMbIUKU MPUCOCAMHSIOT K ONOpe OOJTOBBIM 3a’KHMOM,
YCTaHOBJICHHBIM HEHNOCPEACTBEHHO HAa METAITIMYECKOH OIOpe WM TpaBepce
(puc. 10.3), a k keJ1e300€TOHHOM OTOpE - € MOMOIIBIO CIIEHUAILHOTO BBIBOJIA,
COEIMHEHHOI'0 ¢ apMaTypoil OIOPBL

Puc. 10.3. 3azemiieHue MeTaNIMYECKOI ONOPHI BO3AYIIHOMH JHHUU
3aeKkTponepenayu Hanpsikenuem 10 1000 B B ceTsx ¢ 3a3emJieHHOM
HelTpaJIbIo
1 - PEN-npoBoaHHK; 2 - 0OTBeTBUTEIBHBII 32:kHM; 3 - 3a3eMJIsI01Ias IepeMbIuKa; 4 -
3a3eMJIAIOIIIMHA BUHT

10.3.3. 3a3emiieHHE OMOp HAPYKHOTO OCBEIICHHS C KaOEIbHBIM ITHTAHUEM
HEOOXOANMO MPOU3BOAUTH Yepe3 HYJIEBYIO KUY, COSAUHEHHYIO C 000I0YKON
Ka0eJsl, B CeTSIX C 3a3eMIICHHOW HEUTpaJbIO.

10.3.4. OTTsOKKHM ~ METAUIMYECKHX M Kele300eToHHbIX omop BJI,
3aKpEeIUIeHHbIE HIDKHUM KOHIIOM Ha BBICOTE MEHee 2,5 M OT 3eMJIH, JIOJIKHBI
ObITh MO0 3a3eMJICHBI C CONPOTHUBICHUEM 3a3€MIIIOILETO YCTPOWCTBa HE
6omee 10 Owm, nmmOO W30JMPOBAHBI NMPU IOMOIIM HATSDKHOTO H30JIATOPA,
paccUMTaHHOrO Ha HampsbkeHue BJI M ycTaHOBIEHHOrO Ha BBICOTE HE MEHEE
2,5 M OT 3eMIIH.

3a3emileHHE OTTSHKEK Ha JICPEBSIHHBIX ONOpax He TpeOyeTcs.
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BJI nanpsocenuem 3 - 35 kB

10.3.5. Ha BJI nanpspxennem 3 - 35 kB 10mKHBI OBITH 3a3€MIICHBI:

1) omopbl, HMMEIOUIME TPO303AIIUTHBIA TPOC WU JAPYTHE YCTPOHCTBA
3aIIHTHL;

2) ’ene300€TOHHbBIE ¥ METAITHYECKUE OTIOPHI;

3) omopel, Ha KOTOPBIX YCTAHOBJEHBI CHIIOBBIC WM HM3MEPHUTEIbHbIC
TpaHcopMaTopsl, pa3beANHUTENN, IPEIOXPAHUTEH WIH APYTUE annapaThl.

10.3.6. 3HaueHUsT CONPOTUBIECHUS 3a3€MIIIOLUIUX YCTPOUCTB OIOP JOJIKHBI
obecrieunBaTbCsl ~ NPUMEHEHMEM  HCKYCCTBEHHBIX  3azeMiuTened, a
€CTECTBEHHAsT TPOBOIUMOCTh (YHIAMEHTOB, IOJ3EMHBIX YacTell omop Hu
MACHIHKOB (IIPUCTABOK) IIPH pacyeTax He AOJKHA YUUTHIBATHCS.

10.3.7. TopusonTtampHble 3azemiurenu BJl, kak mpaBuio, TOJDKHBI
HAXO/IUThCS Ha riyOuHe He meHee 0,5 M, a B maxoTHOM 3emiie - Ha TiryOuHe 1
M. B cnydae ycTaHOBKM OIOp B CKaJbHBIX TPYHTaX JOIMYCKACTCS MPOKIaaKa
Jy4eBBIX 3a3eMIIUTENEH HEMOCPEACTBEHHO IMOJ pa30OpHBIM CJI0eM HaJ
CKaJbHBIMHM TOpOAaMHu mpu ToimuHe cios He menee 0,1 m. Ilpu menbiien
TOJILIHE ATOTO CJIOSl WU B CIIy4yae ero OTCYTCTBUSI pEKOMEHyeTCs NMPOKIaaKa
3a3eMIIUTENIeH 10 TIOBEPXHOCTH CKaJIbl C 3aJIMBKOW UX [IEMEHTHBIM PacTBOPOM.

10.3.9. XKenesoberonnsle Qynaamentsl omnop BJI  moryt  OBITH
HCTIOJIb30BaHbI B KAYECTBE €CTECTBEHHBIX 3a3eMIIATENICH MPU OCYIIECTBICHUU
METAJUIMYECKOH  CBSI3M  MEXKAY AaHKepHbIMH 0OJTaMH W apMaTypou
(byHIaMeHTa.

Hannune 6uTyMHON 00Ma3Ku Ha jKeIe300€TOHHBIX Onopax U (pyHaaMeHTax,
WCTIOJIb3YEMBIX B KAuyeCTBE ©CTECTBCHHBIX 3a3eMIIUTENEH, He JIOJDKHO
YUUTHIBATHCS.

10.3.9. s 3a3eMiieHHs KeTe300€TOHHBIX OIOp B KauecTBE 3a3eMILIIONINX
IIPOBOJHUKOB CJIEAYET HCIOIb30BaTh BCE TE D3JEMEHTHl HANpsDKEHHOW U
HEHAIPSHKEHHON IMPOJOJBHOM apMaTypsl CTOEK, KOTOPBIE METaJUTHYSCKH
COEAMHEHBI MEXKAY CO00H U MOTYT OBITh IPUCOEANHEHBI K 3a3€MIIUTEINIO.

OTTSOKKH  KETe300€TOHHBIX OIMOp CIENyeT HCIONB30BaTh B KauyecTBE
3a3eMJIIOIIMX POBOAHUKOB JOMNOJHUTENbHO K apmarype. Ilpu sToM
CBOOOJHBIN KOHEII TPOCOB OTTSDKEK JOJDKEH OBITh MPHCOCAWHEH K paboueit
YaCTH OTTSDKEK MPH TIOMOIIH CHELUATBHOTO 3aKUMa.

Tpockl 1 AeTany KperIeHusI U30IATOPOB K TpaBepce KeIe300€TOHHBIX OIop
JOJDKHBI OBITh METaJUIMYECKH COCIUHEHBl C 3a3¢MILIIOIIMM CIYCKOM WIJIN
3a3eMJICHHOM apMaTypOid.

10.3.10. Kaxnplii U3 3a3eMJISIOIIMX MPOBOIHUKOB onop BJI nomkeH umersb

ceuenne 50 Mm> TIPH CTAJIBHBIX MHOTOIPOBOJIOYHBIX TPOBOJHUKAX U JAUAMETP
He MeHee 10 MM IpU OLMHKOBAaHHBIX CTaJbHBIX OJHO-IPOBOJIOYHBIX
TIPOBO/IHUKAX.

Ha BJI ¢ aepeBsSHHBIMH OMOpaMU PEKOMEHayeTcs OOJNTOBOE COEIMHEHHE
3a3eMJIIONIMX MPOBOJHUKOB, HA METAUIMYECKAX H JKEJIE300€TOHHBIX OIopax
COEAMHEHUE 3a3eMJIIIONIMX MPOBOAHUKOB MOXET OBITh BBINOJHEHO Kak
CBapHBIM, TaK ¥ OOJTOBBIM.

10.4. DaekTpHYecKHe MAINMHBI

10.4.1. DnexTpuyeckre MallUHBI, YCTAHOBJCHHbIE HAa MeETAJUIMYECKHX
3a3¢MJICHHBIX OCHOBaHUAX (KOpIycax CTaHKOB, OMOPHBIX paMax, IUIMTaX M
T.I1.), AOTIOJTHUTENBHO 3a3eMJIATh HE TpeOyeTcsl.

DNEeKTPUYECKHE MAlIMHbI, YCTAHOBJICHHBIC Ha BHOPUPYIOIIEM OCHOBAaHUH
WIA Ha caja3kaxX, HEOOXOIMMO 3a3eMIISATEH (3aHYIATH) C ITOMOIIBI0 THOKOM
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NEPEeMbIUKM MEXKAY HENOABMKHBIM 3a3eMIISIONIMM (HYJIEBBIM 3aIlUTHBIM)
MIPOBOJHUKOM M KOPITYCOM 3JIEKTPOIBUTATEIISL.

10.4.2. JIBurarenb-reHepaTopbl, COCTOSIINE M3 MAIllUH HampspKeHUueM Jio |
kB, cremyer 3azeMisiTh MyTeM MPUCOSAWHEHUS 3a3eMJIIFONIMX (HYJIEBBIX
3alIUTHBIX) MPOBOAHUKOB K 3a3eMJIIOIIMM BHHTaM CTaTOpOB. Y MAIlUH
HanpsokeHneM  Bbimie 1000 B 3azemursironiye  MPOBOJHUKM — CIENYET
IPUCOEUHATh K 3a3¢MJLIIOIIMM BHHTAaM Kak CTaTopa, Tak M (yHIaMeHTaM
TUTHTHL.

3azemiieHle OOMOTOK MAIIMH HEOOXOAMMO BBIIOJIHATH B COOTBETCTBHU C
MIPOEKTOM.

10.4.3. YV MammH, MMEIOUIMX Ha CTAaTOpe JBa BHHTa (00iTa) 3a3eMIICHUS
(TypOoreHepaTopbl,  THIAPOTCHEPATOphl,  CHHXPOHHBIE  KOMIIEHCATOPEI),
3a3eMJIAIOLINE MPOBOAHUKH JOJIKHBI OBITh NOABEIECHBI TAKOKE K 3a3€MIISIOLIMM
BuHTaM (Oontam) (yHOIAMEHTHBIX IUIMT H  CHUCTEM  BOJIOCHAOXKCHUS
ra3zooxJjanuTenei.

CpeMHBIE METAUTMYECKHE KOXKYXH, 3aKpBIBAIOIINE TOKOBEIYIIUE YaCTH,
KpoMe KOXyXa TpaBepChl, €CIM OH HE YCTAHOBIEH Ha MW30JIMPOBAHHOM
MOJIIUITHAKE, JOJDKHBI OBITh JJEKTPHYECKH COSAWHEHBI C 3a3eMIICHHBIM
KOPILyCOM TypOoreHneparopa.

BremHre TpyOONMpOBOABI MMOJAYM M CIMBA JHCTHUIATA, 4 TaKKe
TpyOOIPOBOJIBI TIPOAYBKH KOJUIEKTOPOB, TPYyOOIPOBOABI OOMOTKH CTaTopa
JIOJDKHEI OBITH 3a3¢MJICHBI HE MEHEE YeM B JIBYX TOYKaX.

10.4.4. Tlpy Hanuyuu Yy MallMH CTOSKOB IOJAUIMITHUKOB, HMEHOIINX
JNEKTPUYECKYI0 H3OJSIHI0 OT (yHIAMEHTHOW IUIMTHI, 3a3eMJISFOLIME
IIPOBOAHUKH JOJDKHBI OBITH NPOJIOKEHBI HA PACCTOSHUM He MeHee 50 MM OT
H30JIUPOBAHHOTO CTOSIKA M OT MPUCOSTUHEHHBIX K HEMY MacIIONPOBOIOB.

10.5. OTnenbHble aNNAPAThl, IMTKA, IKA(QbI ¥ SINUKH C
JIEKTPO00OPYI0BaAHNEM HanpsikeHueM 10 1 kB

10.5.1. ITpucoenrHeHUE CTANBHBIX 3a3eMIISIFOIIMX TIPOBOAHUKOB K KOpITycam
anmapaToB CJEAYET BBINONHATE C IOMOIIBIO OOJTOBOTO  COEAWHEHUS.
KoHTakTHblE MOBEPXHOCTH MpPHU O3TOM JOJDKHBI OBITH 3aUUILEHBI 10
METAJUTMYECKOTO OJiecka ¥ IMOKPBITHl MPOTUBOKOPPO3UOHHON CMa3KoM,
Hanpumep 1o TOCT 19537-83 «Cmaska mymiedHasi. TeXHUYECKHE YCIOBUSD)
i 1o [OCT 6267-74* «Cmazka LIUATUM-201. Texundeckue ycIoBUsD.

10.5.2. B mkadax, simukax, MUTax AO0JDKHA ObITh MpeaycMOTpeHa oOlrias
HWHA, K KOTOPOW CIenyeT MPUCOSNUHSATh 3aHyJSIeMble YaCTH OTHEIBHBIX
anmapatoB. K 3Tol muHe A0keH OBITh MPHCOSIUHEH KopIlyc mKkada, sAInKa,
mMra ¥ T.JI., a TakKe MeIHble MPOBOTHHUKH ISl 3aHYJIEHHS IPOBOJOB C
METAJUIMYECKOH  O0OJIOYKOW, TMEpPEeMBIYKH OT  METaUIMYEeCKUX  Tpyo
AJIEKTPONIPOBOJKH U T.II. 3a3eMIISIONIYIO IIMHY IuTa (mKada, spKa) clieayer
npucoequusaTe K PE- wam PEN-mpoBogHuky mnuTaromieil JWHAKM WM K
MaruCTpal 3aHyJICHHS.

10.5.3. Merauinyeckue JBEpLbI MUTKA, MKada, SIIMKa JOKHBI OBITh
3aHYJICHbl C IOMOIIbI0 THOKHX MEIHBIX IEpEeMbIUeK MEXIy IBepled u
METaJIMYEeCKUM 3aHyJICHHBIM HEMOJBIDKHBIM KapKacoM INUTa, mKada, AIuKa.

10.54. K omHomy 3amymsgromeMy OonTy (BHHTY) —3ampermiaercs
IPUCOEUHATE Oosiee ABYX KaOenbHBIX HaKOHEUHMKOB. Ha 3azemusromieit
(HyneBo) IIWMHE JOJDKHBI OBITH MPEIYCMOTPEHBI OOJNTOBBIC MPUCOSAWHEHUS
HEOOXOANMOTr0 YHcia 3a3eMIISIOIINX , HYJIEBBIX 3alUTHBIX U HYJIEBBIX Pab04nX
MIPOBOJHUKOB.
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10.5.5. He TpeOyercs MpeJHAMEPEHHO 3aHYJATh KopIyca
JJIEKTPOOOOPYIOBAHHS W  alllapaToB, YCTAHOBICHHBIX Ha 3aHYJICHHBIX
METaJUTHYECKUX KOHCTPYKLUSIX, PACIPEACIUTENIBHBIX YCTPOWCTBAX, LIMTAX,
mKkadax, MUTKaX, CTAHWHAX CTAHKOB, MAllMH M MEXaHW3MOB, IPU YCIOBHH
o0ecrieyeHHs HAJEKHOTO IJIEKTPHYCCKOrO KOHTAaKTa C  3aHyJCHHBIMU
OCHOBaHHSMH.

10.6. IlepeaBHKHBIE JIEKTPOYCTAHOBKH

10.6.1. DIeKTPONPHEMHHUKH TEPEABMKHBIX YCTaHOBOK JOJDKHBI IOJTYYaTh
NUTAaHHE OT CTALMOHAPHBIX WM MNCPEIABWKHBIX HCTOYHUKOB MUTAHUS
JJIEKTPOdHEPTHeH ¢ 3a3eMieHHol HelTpanbio (cucrema TN) (puc. 10.4). Ipu
9TOM XapaKTEPUCTUKU YCTPOMCTB 3aIlUTHI JOJDKHBI 00CCIICYMBATh HPEICIbHO
JIOTTYCTHMBIE BpeMEHa OTKITIOUEHHS COTIacHO Tabm. 5.1.

IlepenBrkHbIE  MCTOYHHKA MOTYT —HCIOJB30BAaThCA JUIA  [HTaHU
JJEKTPONPHEMHHIKOB CTAIIHOHAPHBIX WJIH EPEIBIKHBIX JIEKTPOYCTaHOBOK.

Ilpy mOHUTaHWM CTALMOHAPHBIX DJICKTPOIPUEMHHMKOB OT aBTOHOMHBIX
MEPEABIKHBIX HCTOYHHKOB PEXKHM HEWTpalId WMCTOYHWUKA IIHTAaHUS W
3aIUTHBIC MEpBl JOJDKHBI COOTBETCTBOBATh PEXKHMMY M 3aLIMTHBIM Mepam,
MIPUHSATHIM B CETSAX CTAMOHAPHBIX AJIEKTPOIPHEMHHKOB.
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Puc. 10.4. Cucrema TN-C-8
1 - 3a3emituTeNIH HeﬁTpaHﬂ HCTOYHHUKA NUTAHUA 2- OTKPBLITBIC IPOBOAAIIINE YACTH

10.6.2. TIpy NMUTaHUU BIIEKTPONPUEMHHKOB IMEPEIBUKHBIX YCTAHOBOK OT
CTaI[MOHAPHBIX WM ITIEPEABIDKHBIX HMCTOYHHKOB C 3a3€MJICHHOH HEHTpaibio
3aHyJICHUE CJIEAYET BBIIOJIHATh B COYETAHUH C 3aLIUTHBIM OTKIIOYCHHEM (pHUC.
10.5).

IIpn  BBINOJHEHMM  3aHYJNEHHS  NEPEABWXHBIX  JIEKTPOYCTAHOBOK
poBOMMOCTh PE-pOBOJHMKOB JIOJDKHA COOTBETCTBOBATh TPEOOBAHUSIM
TJ1aBbl 7.

10.6.3. Kopmyca 351€KTpOIPUEMHUKOB IEPEABIKHON YCTAHOBKM JOJIKHBI
UMETh HAJEKHYI0O METAJUIMYECKYIO CBSI3b C KOPILYCOM 3TOM YCTaHOBKHU (pHC.
10.6).

10.6.4. Tlpu BBINOJHEHUHM DJIEKTPUYECKOH CBSI3M KOpIlyca HCTOYHHUKA
IMUTaHUS C KOPI[yCOM MEpeIBIKHON YCTaHOBKH B KadecTBe PE-mpoBomHmka
JNEKTPUYECKOH  CBA3U KOPILyCOB  3JIEKTPOOOOPYIOBaHUS  JOJDKHA
HCTIONB30BAThCA CIICIMANbHAS XKWIa Kabems B Tpex(asHbBIX W OJHO(A3HBIX
ceTsix npu cucreme nutanus TN-S (puc. 10.6).

Ba)KHble NYHKTbl AOKYMEHT3a MO)KHO HaTH No CCbINKEe I Ha JHepreTuK.py


https://energeteek.ru/knowledge-base/ntd?ntd-ntd-139=150

el ]

Puc. 10.5. DnexTpoycTaHOBKA, NUTAIOIASl CTPOUTETBHYIO IJIOIIAAKY
He0O0/IbIINX Pa3MepoB

1 - MCTOYHUK MUTAHUS; 2 - T PepeHIHATbHBIA BHIKIIOYATENb; 3 - GeTOHOMeAIKA; 4 -
3JIeKTPONNJIA; 5 - 3aIUTHBII NPOBOHUK; 6 - 3a3eMJISIIOLIUI MPOBOAHUK; 7 -
pacnpeeJIMTeNbHBI MT; 8 - ycHiIeHHAs1 H30J1s11ust; 9 - 3a3emiinteb; 10 - nepenocHoe
ocBemenue; 11 - 3a3emauTeb GyHAAMEHTHOT0 THIIA
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Puc. 10.6. DjIeKTpOyCTAHOBKA, MUTAIOIIAS CTPOUTEIBHYIO IIOLIATKY
CpeIHHX pa3MepoB
1 - rIaBHBII pacnpeeuTeJIbHBIH IUT; 2 - pacnpeleJIUTebHbI HHT, THTAK NI
CTAMOHAPHOE 3J1eKTPO0OOPY/A0BaHHUE; 3 - NOA3E¢MHBIIi Ka0e/Ib; 4 - BO3AyIIHAS JIHHHUS; S -
3aLMTHBIH NPOBOAHHUK; 6 - 3a3eMJISIIOLINIT NPOBOHHUK; 7 - pacnpeae/JMTeJbHbIN IUT,
HﬂTa]OIlll/[ﬁ MepeIBUKHOE U IEPEHOCHOE 3HeKTp0060pyﬂOBaHﬂe; 8- YCHIeHHAs U301, 9

- 3a3emsiuTesb; 10 - nepenocnoe ocsemenne; 11 - 3asemiuTes1b GyHIaMEHTHOI0 THIIA

10.6.5. 3amuTHbIE IPOBOAHUKY, BKIIOYAs IPOBOAHUKH 3IIEKTPUYECKON
CBSI3U KOPITyCOB OOOPYAOBAaHUS, MOJDKHBI OBITh MEOHBIMU, HAXOIUTHCS B
o01eit 000104Ke ¢ (ha3HBIMH TPOBOJIHUKAMU M IMETh PaBHOE C HUMH CEUCHUE.

10.6.6. B aBTOHOMHBIX NEPEABIKHBIX HCTOYHHKAX 3JICKTPOIHEPTHH
TpexdaszHoro Toka gomyckaeTcs ucnonb3oBanne PEN-poBoHrKa Ha ydacTke
OT HeHTpasnm TreHepaTopa [0 3aXUMOB Ha IIUTE pPACIPEICIUTEIBHOIO
ycrpotictsa (cuctema TN-C).

10.6.7. B  mepeaBWKHBIX  DJIEKTPOYCTAHOBKAX C  ABTOHOMHBIMH
TIepeIBUKHBIMU HMCTOYHUKAMU MIUTaHUSA JIOTTyCKaeTcs Halu4me
Pa3bEeIUHSIOIMIMX TPUCTIOCOOICHUI B IEMsAX BCEX NPOBOJHHKOB ((ha3HBIX,
HYJEBBIX, 3alIMTHBIX), €CIM OJTH pPa3beAUHSIONNEe MPUCTIOCOOTCHUS
OTKJIIOYaloT Bce (asHble M HyJEBble MPOBOJHUKUA OIHOBPEMEHHO C
OTKJIFOYEHHEM 3AIUTHBIX TPOBOJHUKOB UJIM paHEe.
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Puc. 10.7. Cxema nutanusi, o0ecrnevynBalomias nocjae10BaTeIbHYI0
CeJIEKTUBHOCTD 3aIUTHI IPH Hcnoab3oBaHun Y30-/1

10.6.8. B ciyyae npuMeHEeHHsI B Ka4yeCTBE MEpBHI 3aLIUTHI B MEPEIBHKHBIX
3JIEKTPOYCTaHOBKAX 3alIUTHOIO OTKIIIOYEHUS, TUTAIOLIEE HAIPSKEHUE J0JIKHO
OTKJIFOYATbCS yCTPOMCTBAMM, YCTAHOBJIGHHBIMHU /10 BBOJA B YCTaHOBKY, IpHU
9TOM PEKOMEHyeTCsl, YTOOBI B 30HY 3aIIUTHI BXOJAWI U Kabesb, UCIONb3yeMbli
JUTSL DJICKTPOCHAOKEHUST YKa3aHHBIX MEPEIBMKHBIX JIIEKTPOYCTAHOBOK (pHC.
10.7).

10.7. Kpanbl

10.7.1. Yactu KpaHOB, TMOJJICKAIIUE 3aHYJICHHIO, JIOJDKHBI OBITH
MPUCOEINHEHBl K METAUTMYECKUM KOHCTPYKIMSAM KpaHa, TPH 3TOM JOJDKHA
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ObITb oOecreueHa HENPEephIBHOCTh OSJNEKTPUUECKONW IEeNu MEeTaUIn4eCKUX
KOHCTPYKIHMH.

10.7.2. Penbchl KpaHOBOTO IMyTH JIOJDKHBI OBITh HAJEXKHO COCIUHEHBI Ha
CTBIKAX CBapKoO#, NpPUBapKOW TMEPEeMbIUYEK COOTBETCTBYIONIETO CEUYCHUS,
NPUBapKOH K METAUIMYECKMM IIOAKPAHOBBIM OalkaM Uil CO3IaHUs
HETPEPBIBHON 3JIEKTPHIESCKOM LETH, a TAKIKE 3aHYJICHBI.

IIpu ycraHOBKe KpaHa Ha OTKPBITOM BO3IyX€ PENIbChl KPaHOBOTO IIyTH,
KpOME TOTO, JIOJDKHBI OBITh COeTMHEHBI MeXIy coOoi (puc. 10.8) 1 3a3eMIICHBI
HE MEHee 4YeM B JBYX pa3HBIX MeECTaX, €CJIM CONPOTHUBJIECHHE PACTEKaHUIO
CaMUX PeIbCOB HEIOCTATOYHO.

10.7.3. Tlpu nuraHuu KpaHa kabOereM OTIeNbHAs XWja JUis 3aHYJICHHUS
JIOJDKHA HAXOJHUTHCS B 00IIEH 000I09Ke C OCTATBHBIMHA KHJIaMHU.

10.7.4. Kopryc KHOMOYHOTO arnapara yInpaBjieHUs KpaHa, YIPaBIsIeMOro C
mmojia, AOJDKEH OBITh M3TOTOBJIEH JIMOO M3 W3OJSIIMOHHOTO MaTepHana, JM0o
3aHyJIeH He MEHee YeM JBYMsI IPOBOAHUKAMHU.

B kadecTBe OIHOrO W3 O3THX MPOBOJAHUKOB MOXET OBITh HCIIONB30BaH
TPOCHK, Ha KOTOPOM ITO/IBEIIEH KHOIIOYHBIN anmapar ynpaBieHusI.

10.7.5. TpomnneiiHble KOHCTPYKIIUH JOJKHEI OBITH 3aHYJIEHEL

Jis  3aHysleHMs THEBMOKOJIECHBIX KpPaHOB  JOJDKHBI  IPUMEHSTHCS
3azemuinTennd B coorBeTcTBUU ¢ I'OCT 16556-81 «Basemmurenn miis
HEePEeIBIXKHBIX JIEKTPOYCTaHOBOK. OOIIMe TEXHUIECKUE YCIOBUS.

f
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Puc. 10.8. Cxema 3a3eMiieHus (3aHYyJI€HUsI) KPAaHA, YCTAHOBJIEHHOT0 Ha
OTKPBITOM BO3/yXe U MUTAIOLIErocsi N0 rudkomy kadesiro

Fuen

| .

1 - 3a3eMJIMTeJIb; 2 - BTOPHYHASA 00MOTKA MUTAIOLIEro Tpancopmaropa; 3 - HeNMOABHKHBIH
YeThIPeXKUIbHBII MUTAIOIMI Kadeab; 4 - rHOKHIT NepeHOCHOH MUTAIONNii Kadeab; S -
KpaH; 6 - pesibcOBbIe MYTH KpaHa; 7 - nepeMbI4uka; 8 - BBOJAHO-pacnpeaeuTeTbHoe
ycTpoiicTBO

10.8. JInd 1ol

10.8.1. Meramnumaecknue Hanpapisiomue KaOMHBI M IIPOTHBOBECA, a TAKXKE
Kopryca JieOeoK, MeTa/lIM4ecKue O0O00JIoOuKH Kabejded W MPOBOJOB,
METaJUIMYECKHe pyKaBa U TPyOBI 3IEKTPOIMPOBOJOK, & TAKKE METAIHIECKHe
KOHCTPYKIIMH, =~ Ha  KOTOPBIX  YCTAHOBIEHO  3JIEKTPOOOOpYIOBaHHE,
METAUIMYeCKHe  KOHCTPYKIMH  OTPaXJCHHS  INaxXTBl W JpyTue
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3JICKTPOIIPOBOMASAILINE KOHCTPYKIIMM W 3JEMEHThl JTUQPTOB (MO BEMHUKOB)
JIOJDKHBI IMETh HAIeXKHOE IEKTPHIECKOS COCUHEHNE C CEThIO 3aHYIICHHUS.

10.8.2. JIns 3aHyJeHHs 3JIEKTPOOOOPYAOBaHMs IIaxXThl JU(TAa HYJIEBBIC
3alIUTHBIE TPOBOJHHKH HEOOXOJMMO TIPHCOCIHHUTh K CTOSKAM JBepei
MIAXTHI, COCOUMHCHHBIM MEXIy co00# momocoil 3azemienus. CTOsK ABepH
IIaxXThl BEpXHEH OCTAHOBKU CIIEAYET COSAWHHUTH C HYJEBBIM 3allUTHBIM
HPOBOJHUKOM MAIIHHHOTO TOMEIICHHSI.

B xauectBe momonuuTenbHOro PE-mpoBOAHMKA B MIaxTe PEKOMEHIYETCS
HCIIOJIB30BaTh CTOSKH TPYOOIPOBO/IA ANEKTPOIPOBOAKU, COSANHEHHBIE MEKIY
c000¥1 ypaBHHBAIOIINMH TPOBOTHUKAMH.

10.8.3. DnexkTpooOOpyaOBaHHE MAIIMHHOTO TOMEIIEHHUS  JIH(TOBBIX
YCTaHOBOK, IIO[UICXKAIlee 3aHyJICHHIO, HEOOXOMNMO IIPHCOCIUHUTH K
MarucTpajy 3aHyJCHHs 0OpH I[OMOIIM [apaJUICNIbHBIX  OTBETBIICHHUI.
OTBeTBIEHHS NPECTABIIOT COO0H CTAIBHYIO HOJIOCY TOTO K€ CEUCHHUS, 9TO U
MarucTpajib 3aHyJIeHHs, OJWH KOHEL KOTOPOW NpHBapeH K MarucTpaiu, a
Ipyroi - K 3aHyiaseMol KOHCTpyKuuu. OTBETBICHHS HPUCOSIUHSIOTCS K
anmaparaM OpH IOMOIIH OONTOBOTO COSTHHEHUSL.

10.8.4. 3aHyneHne 3MIEKTPOOOOPYNOBAHMS, YCTAaHOBICHHOTO Ha KalOuWHE, a
TaKOKe Ha JJIEMEHTax JU(TOB, MOJBEPKECHHBIX YAapaM U BUOpPAIMAM, TOJDKHO
OBITH BBITIOJIHEHO THOKUMH MTPOBOIHUKAMH.

10.8.5. [dns 3aHysneHus kaOuHbI JudTa, UMEKOLIEH 31eKTPOo0OOpYyI0BaHHE,
CIIeyeT WCIIONBb30BaTh OJHY W3 JKWI IIOJBECHOTO Kalenms WM OAWH U3
HPOBOJIOB TOKOIPOBOJA, MPUCOCIMHCHHOTO K METAJIMYECKOI 4acTH KaOHHBI
IpH TOMOIMM OONTOBOTO COCJMHCHUS. PeKoMEHIyeTcs WCIONB30BaTh B
KauecTBE JIOMOJHHUTENBbHOrO PE-MpoBOIHMKA JKpaHHPYIOIHE OOONOYKH M
HECYIIUe TPOCHI Kabeliel TOKOIPOBOJIOB, a TAK)Ke CTAIbHBIC KAHATHI KaOWHEI.

10.8.6. MeTajuinyeckue HanpapisiOlIMe KaOWHBI M MPOTHBOBECA JIOJDKHBI
OBITH IPHICOCTMHEHBI K CETH 3aHYJICHHs B BEpXHel M HIkHer dactu. [Ipu aTom
COCIIMHCHUE CTHIKOB HAINPABIIIONIMX JODKHO 00ECIeurBaTh HEMPEPHIBHOCTh
ANIEKTPUIECKOH IIETTH.

Vcronp30BaHHE METAIMYECKHX HAMpPABISIONMX KaOWHBI U IIPOTHBOBECA
G ToB (MOAPEMHUKOB) B KQUECTBE MATHCTPAICH 3aHyJICHHS 3alpeIacTcs.

10.8.7. MarucTpanu 3aHyJjeHHs JIMPTOB IPYNIIOBOIO YIPABICHHUS OJDKHBI
OBITh  DJJIEKTPUYECKH  COEAWHEHBI  MexIy co0ol  ypaBHHBAIOIIUMHU
HPOBOJHUKAMH.

10.9. [TepeHoCHBIE YJIEKTPONPHEMHUKH

10.9.1. TIutaHre MEPEHOCHBIX ANEKTPONPUEMHHUKOB CJIEIYET BHIMOIHATh OT
ceTH HampspkeHHmeM He Bbmie 380/220 B, mpm 3TOM  XapaKTepHCTHKU
YCTPOMCTB 3alUThl JODKHBI 00ecreunBaTh MPelesibHO AOIMyCTUMbIC BpeMeHa
oTKIroueHus i cuctemMbl TN coriacHo Tada. 5.1.

B 3aBucMMOCTH OT KaTeropuu IIOMELICHUs [0 YPOBHIO ONACHOCTH
MOPAXEHUS JIIOAEH SIEKTPUYECKUM TOKOM IEPEHOCHBIC OJIEKTPOIPHEMHHKH
MOTYT MUTAThCs JIMOO HEMOCPEICTBEHHO OT CETH, Ju00 dYepe3 Oe3omacHbie
pa3eIsIoNINe WK MTOHMKAIOIINE TPAHCPOPMATOPBIL.

10.9.2. 3aHyneHue METAJUTMYECKUX KOPITyCOB MEPEHOCHBIX
IJIEKTPONPHEMHUKOB CIIETYET BBIOIHSATH:

1) npu HOMHHANBHOM HampsikeHuu Boiie 50 B mepeMeHHOro Toka U BbIIIE
120 B nocTosiHHOTO TOKa - BO BCEX 3JIEKTPOYCTAHOBKAX;

2) Ipyu HOMHHAJIBHOM HANpsDKCHUU BhIlIEe 25 B TIEpEMEHHOro TOKa W BBIIIE
60 B mOCTOSSHHOTO TOKa B IIOMEIIEHMSAX C IOBBIIIEHHON OIACHOCTHIO, 0C000
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OIACHBIX U B HAPY)KHBIX YCTaHOBKAX, 3a UCKIIOYEHUEM IJIEKTPOIIPUEMHHUKOB C
IBOWHON WM30JAMEed WIM MUTAIOMIHAXCA OT 0€30MacHBIX —Pa3AessIONIHX

TpaHc(hopMaTOpOB.

10.9.3.  3anyneHue  IEPEHOCHBIX  3JEKTPONPUEMHHUKOB  JOJDKHO
OCYIIECTBIIATHCS CHECHUATBHON JKUIOH (TPeThsl - IS SJICKTPONPHUEMHUKOB
ogHO0(A3HOTO ¥ TOCTOSHHOTO TOKa, dYeTBEpPTas WIM [ATas -  JUIS

3JICKTPONIPHUEMHUKOB TPEX(HA3HOTO TOKA), PACIIOIOKEHHON B OJHOI 000JI0YKe
¢ (a3HBIMHU >KWJIAMH M TPHCOCAMHSIEMOW K KOPITYCYy JJIEKTPOIIPUEMHUKA H K
CIeLUaJbHOMY KOHTaKTy BWJIKMA BTBIYHOrO coenuHutens (cMm. 10.9.4.).
CedeHre 3TOH KHJIBI JOJDKHO OBITh PaBHBIM CEUCHHIO (PasHBIX MPOBOJIHUKOB.
Hcnone3oBanue i 3TOH LIeNH HyJIEBOr0 pabouyero mpoBOJHHUKA, B TOM YUCIE
PAacIONIOKEHHOTO B 001Ieii 000I0UKe, HE IOMyCKaeTCs.

XKunsl mpoBo#oB U Kabenel, UCIoab3yeMble IS 3aHyJICHUS MEePEeHOCHBIX

3HeKTpOHpI/IéMHI/IKOB, JOJIDKHBI OBITH FI/I6KI/IMI/I, MEAHBIMHU CCYCHUEM HE MCHECC

1,5 MM,

10.9.4. Bo BTBIYHBIX COeIUHHUTEIAX NMEPEHOCHBIX 3J1eKTPONPUEMHUKOB,
VIJIMHHMTEJIbHBIX INPOBOJOB M Kkalejeil K po3eTke NOJKHbI _ObITb
No/JBeJeHbl NPOBOAHNUKH CO CTOPOHBI HCTOYHHKA MUTAHHUS, 2 K BHIKE - €O
CTOPOHBI 3J1eKTPONPUEMHUKOB.

BTeIYHBIE COCOUHWTENH JOJDKHBI HMETh CIEHUalbHbIE KOHTAKTHI, K
KOTOPBIM Mpucoequustorcss PE-npoBogHuky.

CoenuHeHHe MEXIy OTHMH KOHTAKTaMH MPU BKIIOYEHUH JIOJDKHO
YCTaHaBIMBATBCS O TOTO, KaK BOMIYT B CONPUKOCHOBEHHE KOHTAKTHI (ha3HbIX
NpoBOAHUKOB. [1opsAA0K pazbeMHEHU KOHTAKTOB NPH OTKJIIOUEHHH JIOJKEH
OBITH OOpaTHBIM.

KoHCcTpyKIyst BTBIYHBIX COSIUHHTENCH JODKHA OBITh TaKOH, 4TOOBI ObLIA
UCKJIIOYEHA BO3MOXKHOCTb COEJUHEHMS KOHTaKTOB (ha3HBIX MPOBOAHHUKOB C
KOHTaKTaMH 3aHyJICHHS.

Ecnu xopmyc BTBIYHOI'O COEAMHHTENS BBHINOJIHEH M3 METalla, OH J0JDKEH
OBITH SJIEKTPHIECCKU COSTUHEH C KOHTAKTOM 3aHYJICHHS.

10.9.5. PE-ipoBOIHUK NEPEHOCHBIX MPOBOAOB U KaOeyed JOJDKHBI UMETh
OTJIIMYHUTEIHBINA IPU3HAK.

10.10. DaekTpuYecKoe ocBeleHne

Obwue mpedosanus

10.10.1. JIns muTaHus OCBETUTENILHBIX MPHUOOPOB OOIIEr0 BHYTPEHHETO U
Hapy>KHOTO OCBEIICHHUS JTOJDKHO MPUMEHSAThCS HampsbkeHue He Boime 220 B
NEPEeMEHHOT0 WIM TOCTOSIHHOTO TOKa. B momemieHusx ©e3 MOBBIIEHHOM
omacHocTd HampspkeHue 220 B MokeT MpUMEHATBCS ISl BCEX CTAlMOHAPHO
YCTAQHOBJIEHHBIX OCBETHTENBHBIX NPUOOPOB BHE 3aBUCHMOCTH OT BBICOTHI HX
YCTaHOBKH.

10.10.2. B nomemieHusIX ¢ MOBBILICHHOW OMACHOCTHIO U 0CO00 OMACHBIX MPH
BBICOTE YCTAaHOBKH CBETHWJIGHHUKOB OOIIETO0 OCBEIICHHWS HAJX TMOJIOM HIIH
IUIOIIAAKOW O0OCIy)XKMBaHUs MeHee 2,5 M  HEoOXOJUMO TNPUMEHATH
cBeTiibHUKM Kiacca 3amutel I wimm III. omyckaercss wucmonp3oBaHHE
CBETUJIBHUKOB KJIacca 3alIUTHI I, B 3TOM Cilyyae 1iellb A0/DKHA OBbITh 3allUIeHa
middepeHHaNbHBIME ~ aBTOMAaTUYECKUMH ~ BBIKITIOUATEISIMA € TOKOM
cpabarbiBanus 110 30 MA.
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10.10.3. B ycraHoBkax ocBelieHUsi (DOHTaHOB M 0acCEiHOB HOMHHAJIBHOE
HampsDKEHHE THTAaHHS TOTPYKAEMBIX B BOJY OCBETUTEIBHBIX IMPHOOPOB
JIOJDKHO OBbITh He Oosiee 12 B (cucrema BCHH).

10.10.4. [Ina nuTaHus CBETHJILHUKOB MECTHOT'O CTAIMOHAPHOTO OCBELICHHUS
C JJaMIIaM{ HaKaJIMBaHUS JOJDKHBI IPUMEHATHCS HANPSDKEHUS: B MOMEILCHHUSX
0e3 TOBBINIEHHON OMAacHOCTH - He gviuwie 220 B (3awuma npu KoceenHom
NPUKOCHOBEHUU obecneuugaemcs nocpeocmeom agmoMamuyecKo2o
OMKIIOYeHUsI NUMAHUsL) U B TIOMEIIIEHUSX C TMOBBIIICHHON OITACHOCTBIO U 0C000
OMACHBIX - He eviwe 25 B (3awyuma npu KOC6EHHOM NPUKOCHOBEHUU
obecneuugaemes nocpedcmeom cucmemvt bCHH).

B nmomemeHMsAX C TOBBILEHHOW OMACHOCTBIO U 0CO00  OMACHBIX
noryckaercs Hanpspkenue 10 220 B. B amom cnyuae 3awuma npu koceenHom
NPUKOCHOBEHUU obecneuugaemcs nocpeocmeom agmoMamuyecKo2o
OMKNIOUeHUss NUMAaHus, a Kpome OCHOBHOU 3auumsl Om  HPAMO20
NPUKOCHOBEHUS NOCPEOCMBEOM OCHOBHOU UB0AAYUU O0IICHA ObIMb 0becneuena
OONONIHUMENbHA  3AWUMA NPU  CIVHAUHOM HENnPeOHAMEPEHHOM NPAMOM
NPUKOCHOBEHUU K ONACHBIM MOK08eOywuM uacmam nocpeocmeom Y30-I ¢
mokom ycmagku 15, ne eviwe 30 mA.

JUis muTaHus CBETHIIBLHUKOB MECTHOIO OCBELICHHUS C JIIOMHHECIEHTHBIMHU
JaMIaM{ JOJDKHO IPUMEHSThCs HanpspkeHue He Boinle 220 B. Ilpu stom B
MIOMEIIEHHUSX CBIPBIX, 0CO00 CBIPBIX, JKAPKUX M ¢ XUMUYECKU aKTHBHOHN Cpenoi
IIPUMEHEHHE JIIOMUHECIIEHTHBIX JIAMIT J/I1 MECTHOTO OCBEIICHHS JOITyCKAeTCS
TOJIBKO B apMaType ClelUanbHONR KOHCTPYKLUH.

Jlamner JIPJI, IPU, IPU3 u JIHaT nomkHBI OpUMEHSTHCSA JUIS MECTHOTO
OCBCIICHHUSA TpU HampsbkeHMH He Bbimie 220 B B apmarype, cnenuaibHO
IIpeIHa3HAuCHHOH JUI MECTHOTO OCBEIICHHS.

10.10.5. [dns mUTaHUS TEPCHOCHBIX CBETHJIIBHUKOB B TIOMEIICHUSX C
TIOBBIIICHHOH ONMACHOCTBI0O M 0CO00 OMACHBIX MJOJDKHO —IPUMEHSTHCS
HampspkeHue He e@uiwe 25 B (3awuma npu npamom u  KOC6EHHOM
npukocHosenuu obecneuugsaemcs nocpeocmeom cucmemsvt 5CHH).

IIpu Hanmuuuum o0co00 HEONArompUSATHBIX YCJIOBHH, a HMEHHO Korja
OIIACHOCTh MOPAXEHUS 3JIEKTPHUSCKAM TOKOM YCYTyONIsieTCs TECHOTOH,
HEyOOHBIM TIOJIOXKEHUEM pabOTAIOIIET0, CONMPUKOCHOBEHHEM C OOJIbIIMMU
METAJUTMYECKIMH, XOPOIIO 3a3eMIICHHBIMH IIOBEPXHOCTSIMU  (HAIpHUMep,
paboTa B KOTJIax), U B HApyXHbIX YCTaHOBKax s IMTaHUS PYYHBIX
CBETWJIBHUKOB, JIOJDKHO NMPHUMEHATHCS HApsDKEHHE He eviute 12 B (cucmema
FCHH).

Ilepenocuvie ceemunvHuKuU, NpeOHA3HAUEHHblE ONsl NOOBEUUBAHUA UTU
ycmanaeiusaemvle HA NEPeCcmasHviX CHOUKAX He3A8UCUMO OM  BbICOMbL
VCMAHOBKU, d MAKHCe HACMOIbHbIE, HANOAbHbIE U M.N. NPUPABHUBAIOMCS NPU
6vI00pe  HANpAdNCEHUs K CHMAYUOHAPHLIM — CEEMUNbHUKAM — MECMHO20
cmayuonapHozo oceeujenus (n. 5.7.4.).

10.10.6. TluTanue cBETWIBHUKOB HampsbkeHHeM 10 S50 B momkHO
MIPOU3BOJNUTECSA OT 0e30nAcHbIX Pa3NeNIOMUX TpaHC(HOPMATOPOB WIH OT
ABMOHOMHO20 UCTNOYHUKA MOKA (2ATbBAHUYECKO20 INEMEHMA, AKKYMYIAMOopQ,
Osuzamenv-2eHepamopa), Komopulii obecneuugaem cmenenb Oe30NACHOCMU,
DPABHOYEHHYIO — CeneHu, obecneuugaemol  0e30naACHbLIM — pa30ensiouum
mpanc@opmamopom.
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Boinonanenue u 3awpuma oceemumenbublx cemeii

10.10.7. Ceuenue PEN-nposoonukog Tpex(}a3sHbIX UYETBIPEXIPOBOJHBIX
MUTAIOLIUX U TPYIIOBBIX JIMHUK € JlaMnaMu JroMuHectieHTHeMuU, JPJI, JIPU,
JPU3, JHaT mpu OZHOBPEMEHHOM OTKIIOYEHHH BceX (Da3HBIX HPOBOOHUKOS
JIMHUM JOJIKHO BBIOUPATHCS:

1. Hng yd4acTKOB CETH, 1O KOTOPBIM HPOTEKaeT TOK OT JaMIl C
KOMIICHCHPOBAHHBIMH ITyCKOPETYIUPYIOIUMH anmapaTaMy, paBHEIM (azHOMY,

1o ne menee 10 wn? ona medwsix u 16 v ons anomunuesvix nPOBOOHUKOG
He3a8UCUMO OM CeYeHUsl (YasHbIX NPOBOOHUKOS.
2. Jlas ydYacTKOB CETH, IO KOTOPBIM TMpPOTEKaeT TOK OT JaMI C

HEKOMIIEHCUPOBAHHBIMU  IIyCKOPET'YJIMPYIOUIMMU  annapaTamMHd, paBHBIM

(1)a3HOMy IIpyu CEYCHNHU (1)a3HLIX IIPOBOJHHUKOB MCHEC HUJIM PaBHOM 16 MM2 JUIA

2 2

MEIHBIX ¥ 25 MM” JUIS QTFOMHHHUEBBIX NPOBOOHUKOS, HO He MeHee 10 mm™ Oz

MeoHvlx u 16 Jl/LM2 0I5l ANIOMUHUECBBIX npOGOdHHKOg He3ds8UCUMO Oom cedeHus

@asnvix nposoonukos, u He MeHee 50 % ceueHus (a3HBIX MPOBOAHUKOB IPH

2 IS MEIHBIX W 25 MM2 IS

OOJIBIINX CEUYEHHUSIX, HO HE MeHee 16 MM
AIIFOMUHHEBBIX 1POBOOHUKOS.

10.10.8. VYcraHoBka IIpeOoXpaHUTeNeH, aBTOMATUYECKUX u
HEaBTOMaTHYECKHX OJHOMOIIOCHBIX BBIKIIOYATeNell B HYNEBBIX pabodmx

npoBogHuKax (N-mpoBogurkax) u B PEN-poBoaHHKax 3ampemaercs.

3awummnoie mepul 0e3onacnocmu

10.10.9. 3anyneHue yCTaHOBOK 3JIEKTPUYECKOTO OCBEILEHHUS JIOJDKHO
BBIITOJHATHCSI COTJIACHO TPEOOBAHUSM TJIaBbl 5, a TaKXKe JOMOIHUTEIbHBIM
TpeboBaHusAM, mpuBeaeHHbIM B 1. 10.10.10. - 10.10.17., 10.10.19. u B
paznene 2.1.

10.10.10. 3anyJieHHe METALIMYECKUX KOPNYCOB CBETHJILHUKOB 00IIEero
OCBEIIEHHS ¢ JAMIIAMHM HAKAJIMBAHHMS M C JAMIOAMM JIOMHMHECHEHTHbIMH,
JPJI, IPA, IPU3, HaTpHEeBbIMU CO BCTPOEHHBLIMHM BHYTPb CBETHJILHHUKA

NYCKOPEryJUPYHOIUMHA anmnaparamu CJIeayer OCYHIECTBJIATH
OpUucoeIMHEHUEM K 3a3€MJAIONIEMY BUHTY KOPIOYyCa CBETH/JILHHUKA PE-
NpoBOAHMKA.

3aHyJeHHe KOpIyca CBETHWJIPHHKA OTBETBJICHHEM OT HYJIEBOTO pabouero
MPOBOJIHUKA BHYTPH CBETUJIBHMKA 3arpemiactcsi. [Ipu BBOAE B CBETHIILHUK
MPOBOJZIOB, HE HMEIOIMX MEXaHMYECKOM 3aIlUThl, 3alIUTHBI MPOBOIHUK
JTOJDKEH OBITh THOKHM.

10.10.11. 3anyJieHHe MeTANIMYECKHX KOPHNYCOB CBETWILHUKOB
MECTHOTO OCBEIlleHNsI HA HANIPSKEHUE gbluie 25 B 0JKHO YIOBIAETBOPSITH
CJENYIOINM TPeOOBAHUIM:

1. 3awummnoiii nposoonux (PE-npo8oO0HUK) 00ndcer Obimb NPUCOCOUHEH K
KOPRYyCy C6emMuIbHUKA.

2. Mesicdy xopnycom ceemuibHUKA, MeMmAalIuyecKol KOHCMmpyKyuel, Ha
KOMOPOU C6eMUNbHUK YCIAHOBNEH, U MEMALIUYECKUM KPOHUIMEUHOM OONICHO
Oblmb  BbINOIHEHO HAOEICHOE JNIeKMpUuueckoe COeOUHeHUue HnoCpeoCmeom
CneyuanbHo NPeoHA3HAYeHHbIX OJis IMOU Yeau YPAGHUBAIOWUX NPOBOOHUKOS.

10.10.12. 3aHyneHHe METANIMYECKUX KOPIYCOB CBETHIILHUKOB OOIIEro
OCBEILIICHHUS ¢ JIIOOBIMH HCTOYHMKAMH CBETa B TMOMEHICHHSX Kak 0e3
MTOBBIIIICHHON OMAacHOCTH, TaK M C IIOBBIIICHHON OIMACHOCTBIO U 0C000
OMACHBIX, BO BHOBb CTPOSIIIUXCSA W PEKOHCTPYUPYEMBIX IKWIBIX U
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OOIECTBEHHBIX 3[JaHUSX, a TAKXKE B aIMUHUCTPATUBHO-KOHTOPCKUX, OBITOBBIX,
MIPOCKTHO-KOHCTPYKTOPCKNX, ~ JTAOOPAaTOpHBIX W T.I.  IOMEIICHUAX
MPOMBILIIICHHBIX TPEANPUATHH (IPUOIIDKAIOIIUXCS 10 CBOEMY XapakTepy K
TIOMEIIEHHUSIM OOIIECTBEHHBIX 3MaHMIA) CIIEyeT OCYIECTBIATh B COOTBETCTBHH
¢ TpeboBanusMu pazaena 10.11.

10.10.13. B moMemeHusx 6e3 MOBBIICHHOH OIACHOCTH IIPOU3BOICTBCHHEIX,
JKWIIBIX W OOIIECTBEHHBIX 3/JaHW TNpu HanpsbkeHuH Bbime 50 B momkHb
MIPUMEHATBHCS MEPEHOCHbIE cBeTWwIbHUKM Kinacca 1 mo FOCT 12.2.007.0-75
«CCBT. Uznenus anexrporexHuueckue. O0mume TpedoBaHus 0€30MaCHOCTH.

I'pynmoBsle  NWHUM, TNHUTAIONME IOTEHCENbHBIE  PO3CTKH,  JOJDKHBI
BBIIIOJIHATBLCS B COOTBETCTBUU C TpeboBaHUsIMH paszaena 10.11.

10.10.14. 3amuTHEIE IPOBOJHUKM B CETSAX C 3a3€MIICHHOW HEUTpalblo B
TPYNIOBBIX JIMHUSX, MUTAIOMIMX CBETWIBHHKM OOIIEro OCBELICHUs U
mrencenbHble po3eTku (mm. 10.10.11, 10.10.12), HyneBoi pabounii U HyJeBOU
3alIUTHBIA  NPOBOAHUKM HE JOMYCKAeTCs IOAKIIOYaTb IOJ  OOIIMi
KOHTAKTHBIH 3aKHM.

10.10.15. Tlpu BBHIMOJHEHHH 3aHYJICHUS OCBETUTEIBHBIX MNPUOOPOB
Hapy’»kKHOTO OCBEIICHHS JOJDKHO BBIIONHATHCA Takke MOAKIIOYCHHE
JKEJIe300€TOHHBIX M MeTauindeckux omop kK PE-npoBognuky u k PEN-

MIPOBOJIHUKY.
10.10.16. Tlpu ycraHOBKE OCBETUTEIBHBIX MPUOOPOB  HAPYKHOTO
OCBEIlEHHWsIT  Ha Kee300€TOHHBIX u METAJUTHYECKHX oropax

3IEKTPUPHUIIMPOBAHHOIO TOPOJICKOTO TPAHCIIOPTa OCBETUTENIbHBIC MPUOOPHI U
OTIOPHI TOJDKHBI OBITH TToicoeAnHeHbl K PEN-TIpOoBOTHUKY JTHHUY.

10.10.17. IIpy NUTAHMM HAPYKHOTO OCBEIIEHUS BO3AYUIHBIMM JUHUSIMHA
JOJKHA BBINOJHATHLCS 3aIIUTAa 0T aTMOCGePHBIX IepeHaNpsiKeHUud B
COOTBETCTBHH ¢ pazaesom 10.18.

10.10.18. IIpu BbINOJIHEHNH CXEM NMUTAHUSA CBETWJIHBHUKOB M ILITEICEIbHBIX
PO3ETOK CJIEJyeT BBINOIHATH TpeOOBaHUs 1O ycTaHOBKe aAuddepeHInanbHbIx
aBTOMaTHuYecKuX BbIkmouaTeneit u Y30, uznoxenHsie B paznene 10.11.

10.10.19. /Ins ycTAaHOBOK HAPY’KHOTO OCBellleHHs: OcBeleHus: ¢gacanos
31aHUIl, MOHYMEHTOB U T.Il., HAPYKHOIi CBEeTOBO# peKJaMbl U yKa3aTeJeii
B _cerax TN-S wnu TN-C-S gomxHbl OBITH NpUMeHeHb! quddepeHnmansHbe
AaBTOMATHUYECKHE BBIKIIOUATEIH C TOKOM cpabareiBaHus a0 30 MA, mpu 3ToM
(hoHOBOE 3HAYCHHE TOKOB YTEUKHU JOJDKHO OBITh, TIO KpaiiHed Mepe, B 3 pasa
MEHBIIe YCTaBKH Cpa0aThIBaHHsS aBTOMATHYECKOTO BBIKIIOYATENS IO
T GepeHIIaTbHOMY TOKY.

Buympennee oceewienue. Qouiue mpebosanus

10.10.20. [Tumanue ceemuibHUKA  MECMHO20  OCBCUWEHUSL  MOJICEM
OCYWeCMBIAMbCsL NPU NOMOWU OMEEMEIeHUs. O CULOGOU Yenu MeXanusma
WU CMAaHKa, OJist KOMOPbIX NPEOHAZHAYEH CEEMUTbHUK .

Omeemenenue K CEEMUTbHUKAM MECMHO20 OCGEWeHUsl NPU HANPSANCEHUU
bonee 25 B 6 mpedenax pabouezo mecma OONHCHO 6bINOIHAMBCA 6 MpPyoOax,
Kopobax, Opyeux MexXaHuyecku NPOYHLIX KOHCMPYKYUSX U3 HEe2OpIoYUux
Mamepuanos.

Boinonnenue u 3awguma cemeii Hapy»cno2o0 oceeuwieHus

10.10.21 B ooHogasHbix mpexnposoouwvix cemsax (TN-S) HapyX HOTO
OCBEIICHHSI, MUTAIOMINX OCBETUTEIbHBIE MPUOOPHI C Pa3psIHBIMH JIAMIIAMA
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CEYCHHUE HYJEBBIX PabOYMX MPOBOIHUKOB (N-1p080OHUKOE) NOIHKHO OBITH
paBHBIM (ha3HOMY.

B Ttpexdaszubix uyemvipexnposoonvix cemsx (TN-C) npu OJHOBPEMEHHOM
OTKJTFOUSHHUU BCeX (Ha3HBIX 1p0GOOHUKOE NUHUU ceuenue PEN-npogoonurkos
JIOJDKHO BBIOUPATHCS:

1. JIns ydYacTKOB CETH, IO KOTOPBIM MpPOTEKaeT TOK OT JaMI C
KOMIICHCHPOBaHHBIMH IIyCKOPETYIUPYIOIIMMY allapaTaMy, paBHBIM (azHOMY,

Ho ne menee 10 um’ Ons meonvix u 16 mm’ 01 anomunuessix nPOBOOHUKO8
He3a8UCUMO OM CeyeHUsl (PAHBIX NPOBOOHUKOS.

2. Jlus ydYacTKOB CETH, IO KOTOPBIM IPOTEKaeT TOK OT JIAMIT C
HEKOMIICHCHPOBAHHBIMH  [YCKOPETYJIUPYIOIIMMH  ariapaTaMd  pPaBHBIM

(I)aSHOMy Ipyu CCUYCHUHN (I)aSHLIX MIPOBOJAHUKOB MEHEC UIIU pA6HOMY 16 MM2 JJIA

2

MEJHBIX ¥ 25 MM” JUIS QTFOMUHUEBBIX NPOBOOHUKOS, HO He MeHee 1() i ons

MeoHblx u 16 ]l/l.?l/l2 OJIsL ANIOMUHUEBBIX npoeodyukoe He3a6UCUMO Onl cedeHusl

@asnvix nposoonuxos, u He MeHee 50 % ceueHus (a3HBIX MPOBOAHUKOB IPH

2 2

OOJIBIINX CEYEHMAX, HO He MeHee 16 MM~ Il MEIHBIX U 25 MM“ g

AJTFOMUHHUEBBIX npoeodnukoe.

Ocsemumenvrvle npuopot

10.10.22. 3apsaka KpOHIITEHHOB OCBETHTENBHOW apMaTypbl MECTHOTO
OCBEIIEHHS JOJDKHA COOTBETCTBOBATH TPEOOBAHUIO:

ITpoBoJa HEOOXOAUMO 3aBOJUTh BHYTPh KPOHIITEHHA MM 3aIIUIIATh HHBIM
MyTeM OT MEXaHWYECKHX TOBPEXKICHUN. Dmo mpebosanue He AGIsAEMCs
obs3amenvubim 01 cemeti Hanpsocenuem 00 25 B (cucmema BCHH).

INeKmMpoycmano8ouHble yCmpoucmea

10.10.23. ITencenbHble PO3ETKU IS MEPEHOCHBIX JIEKTPOIPUEMHHUKOB C
YacTsAMH, MMOJUISKAIINMH 3AIIUTHOMY 3a3€MJICHHIO, JTOJDKHBI OBITH CHAOMKEHBI
3aIIUTHBIM KOHTAakTOM s mnpucoenuHeHuss PE mpoBognuka. Ilpu stom
KOHCTPYKIHSI PO3ETKH JODKHA HCKII0YaTh BO3MOXKHOCTH HCIIOJNB30BAHUS
TOKOBEAYLIMX KOHTAKTOB B Ka4yeCTBE KOHTAKTOB, IpEIHA3HAYCHHBIX JUIS
3alIUTHOTO 3a3EMJICHHSI.

CoennHeHHe MEXIY 3a3eMJISIOIIMMU KOHTAKTAMHU BUJIKU M PO3ETKHU JOJDKHO
YCTAaHABIMBATBCA JIO TOTO, KaK BOWAYT B CONPHKOCHOBEHHE TOKOBEIYIIHE
KOHTAKTBI; TMOPSJIOK OTKIIOYCHHUS JOJDKEH OBITh OOpaTHBIM. 3a3eMIISIONIUE
KOHTaKThl INTENCENBHBIX PO3ETOK M BIJIOK JOJDKHBI OBITH OJIEKTPUYECKU
COCIMHEHBI C HMX KOPIYCaMH, €CIH OHH BBIMOJHEHBI M3 TOKOIPOBOISIINX
MaTepHaJIOB.

10.10.24. B mpexnposoouvix cemsax TN-S 00axiCHbL UCNONL308AMBCA
08YXNONIOCHbIE BLIKIOYAMENH.

10.10.25. B epynnoguvix cemsx npu HanpsisceHuu eviuie 25 B 6 nomewjenusx
€ NOGLIUUEHHOU ONACHOCMBIO U 0COO0 ONACHBIX YUCTO HONIOCO8 BbIKIIOUAMES.
O0NIIHCHO ObIMb PAGHBIM YUCTY PAOOUUX NPOBOOHUKOS.

10.11. DJ1eKTPOYCTAHOBKH JKHJIbIX, 00IIECTBEHHBIX, A/AMUHHUCTPATUBHbBIX U
OBLITOBBIX 3IAHUI
Onpedenenus

10.11.1. Bsoonoe ycmpoiicmeéo (BY) - COBOKYIMHOCTb KOHCTPYKIIHA,
anmapaToB M MPHOOPOB, YCTAHABIMBAEMBIX Ha BBOJC NMHUTAIOIICH JIMHUH B
3/1aHUE HITH B €r0 000COOJICHHYO YacTh.

Ba)KHble NYHKTbl AOKYMEHT3a MO)KHO HaTH No CCbINKEe I Ha JHepreTuK.py



https://energeteek.ru/knowledge-base/ntd?ntd-ntd-139=150

BBonHOe ycTpoHCTBO, BKIIOHaoLiee B ce0sl TakKe ammapaThl U IPHOOpPHI
OTXOJISIIINX JINHHUH, HAa3bIBACTCSI BBOIHO-pacipeaeanTesHeM (BPY).

10.11.2. Imasnviii pacnpederumenvusiti wum (I'PLL) - pacnpeaenutenbHbIA
[IMT, Yepe3 KOTOPBIA CHabXaeTcs JIISKTPOIHEpPrhueld BCe 3IaHHs WM €ro
o006oco0baeHHas yactb. Poms I'PII] mosxer BbimoausaTs BPY win mmuT HU3KOTO
HaTPSDKEHHS MTOJICTaHIIHH.

10.11.3. Pacnpederumensuoiii nyukm (PII) - ycTpoiicTBO, B KOTOpPOM
YCTAHOBJICHBI alapaThl 3aIUTHl 1 KOMMYTAlMOHHbBIE anmaparsl (HIH TOJBKO
amnmapaThl 3aIllWThl) JUIS OTAENBHBIX DJIEKTPONPUEMHHUKOB HIM HUX TPy
(amekTponBUraTeell, TPynIoBbIX IIUTKOB).

10.11.4. I'pynnogou wumox - YCTPOHCTBO, B KOTOPOM YCTaHOBJICHBI
anmapaThl 3allUTHl 1 KOMMYTAIOHHBIC ammapaTsl (WM TOJBKO armapaThl
3alIUTHl) UL OTAEIbHBIX TIPYNN CBETWIBHHKOB, LITENCEIbHBIX PO3ETOK H
CTAlMOHAPHBIX AIIEKTPOIPUEMHUKOB.

10.11.5. Keapmupmusiti wumox - TPYNIOBOH IIUTOK, YCTaHOBJICHHBIH B
KBapTUpEe W TpeIHA3HAYEHHBIH [UIi TIPUCOCIWHEHHs CETH, IHTAfoen
CBETWJIBHHUKH, IITENCEIbHBIE PO3ETKM M CTAllMOHAPHBIE 3JIEKTPONPUEMHUKU
KBapTHPEI.

10.11.6. DmaoicHovlii pacnpedenumenvusiti WUmMoK - IATOK, YCTAaHOBJICHHBIH
Ha JTaXkaX JKMIBIX IOMOB M NpeJIHA3HAYCHHBIA /ISl MUTAHWS KBapTHP WIH
KBapTUPHBIX LIUTKOB.

10.11.7. Dnexmpowumosoe nomewenue - MOMEIIEHUE, TOCTYITHOE TOJBKO
JUIS  OOCTYKHMBAIOIIET0 KBAJTU(PHUIMPOBAHHOIO IEPCOHANA, B  KOTOPOM
ycranasnusatorca BY, BPY, I'PII] u apyrue pacipeaenuTenbHble yCTpoicTBa.

10.11.8. IMumarowas cemv - ceTh OT PACIPEIEIUTEILHOTO YCTPOHCTBA
MOJICTAHIIMY I OTBETBJICHUS OT BO3ILYIIHBIX JIMHUH 3JIeKTponepenayn 10 BY,
BPY, I'PILL

10.11.9. Pacnpedenumenvnas cemv» - cerb ot BY, BPY, T'PUI no
pacipenenuTeNbHbIX IYHKTOB U IIUTKOB.

10.11.10. I'pynnosas cemv - ceTb OT IIUTKOB U PpaclpeeIUTeNbHBIX
IYHKTOB /10  CBETWJbHUKOB,  INTENCENbHBIX  PO3ETOK U JPYI'HX
JJIEKTPOTPHEMHHKOB.

Obowue mpeodosanusn. Jiekmpocnadiicenue

10.11.11. IluraHue 3NEKTPONPHUEMHHUKOB JIOJKHO BBIIOIHATHCS OT CETH
380/220 B ¢ cucremoit 3azemnenus TN-S mmu TN-C-S.

10.11.12. B wmemix PE u PEN npoBOOHUKOB 3alpeliaeTcs HUMETh
KOMMYTHUPYIOIINE KOHTAKTHBIE X OECKOHTaKTHBIE DJIEMEHTHI.

10.11.13. Ilpu pazmemenuu BY, BPY, I'PII, pacnpeenuTenbHbIX TyHKTOB
U TPYNIOBBIX IIUTKOB BHE OJIEKTPOIIUTOBBIX MOMEIIEHUI OHU JIOMKHBI
YCTaHABIHMBAThCS B YNOOHBIX M JOCTYIHBIX U OOCIY>XKMBaHHS MeECTaX, B
mkagax co CTENeHbI0 3aluThl 000JI0uKkK He Huke [P31.

eKmponposooKu u KapeibHvle TUHUU

10.11.14. B 3paHusix cieayeT NMpUMEHSATh KaOeld W MPOBOJA C MEIHBIMHU
JKHJIAMU .

IIutatomye ceTH JOJKHBI BBITOJHSITHCS Ka0easIMu U nposoJaMu ¢

MCIOHBIMH JXHUJIAaMH, €CJIN UX PACYCTHOC CCUYCHNUC HEC NPECBBIIIACT 16 MM2.

B KkWABIX  3MaHHMAX ~ CEYEHHE  MEOHBIX  TPOBOJHHKOB  JIOJIKHBI
COOTBETCTBOBATh PACUETHBIM 3HAYEHUSIM, HO OBITh HE MEHee yKa3aHHBIX B
tabmauue 10.1.
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10.11.15. B xunbIX 30aHMAX TPOKJIAZKAa BEPTUKAJIBHBIX YYacCTKOB
pacrpenenuTeNbHON CeTH BHYTPH KBapTUP HE JOIYCKaeTCs.

3anpemaeTcs MpPOKJIaZKa OT 3TAXKHOTO IIUTKa B o0med tpyOe, obuiem
KopoOe WK KaHaie MPOBOJIOB M KaOeleH, TUTAIOIIIX JIMHAHU PA3HBIX KBAPTHD.

10.11.16. Bo Bcex 3maHMsIX JIMHUHM TPYNIOBOW CETH, MPOKIIAJABIBAEMBIE OT
TPYIIOBBIX, ATAXHBIX M KBapTUPHBIX I[IMTKOB JIO CBETHIBHHKOB OOIIETo
OCBEILECHMS, IUTENCEIbHBIX PO3ETOK M CTALMOHAPHBIX 3JIEKTPOIPUEMHHKOB,
JIOJKHBI BBITIOJTHATECS TPEXIIPOBOAHBIMH ((hasHbI - L, HyneBoit padounii - N u
HYJIeBOU 3a1uTHbIN - PE-ipoBoiHuKN).

He nmomyckaercsi oObeqUHEHHE HYJNEBBIX pabOYMX M HYJEBBIX 3aIIUTHBIX
IIPOBOJIHUKOB PA3JIMYHBIX I'PYNIIOBBIX JTUHUH.

HyneBoit pabounii W HYJEBOW 3aIIUTHBIA MPOBOJHUKUA HE JIOITYyCKAeTCs
HOJKJIIOYATh HA IUTKAX MOJ OOLIMHA KOHTAKTHBINA 3a)KUM.

CeueHns IPOBOIHHUKOB OJDKHEI OTBEYaTh TpeboBanmsm 1. 10.11.18.

10.11.17. TlpumeHeHHME HECMEHSIEMOW 3aMOHOJIMYCHHOW IPOKIIAJKH
MIPOBOJIOB B MAHEJSAX CTEH, EPErOopoJOK U MEPEKPBITUH, BHIITOJTHEHHON IPU UX
W3rOTOBJICHUM Ha 3aBOJAAX CTPOMMHIYCTPUU WIIM BBINOJHAEMON B MOHTa)XHbIX
CTBIKaX IaHeNel Py MOHTaXKE 31aHUM, HE IOITyCKaeTCs.

10.11.18. OnnodasHble JBYX- M TpPeXNPOBOAHbIC JHWHHH, a TaKiKe
Tpex(azHbple NATUNPOBOJAHbIC JWHHMM _NPH _NUTAHWUU __0JHOG(A3HBIX
HArpy30K, J0JUKHbI MMeTh ceyeHHe HYJeBbIX Pado4yux NpoBoAHUKOB (N-
IPOBOJIHUKOB), PABHOE CEUCHUIO (Pa3HBIX IIPOBOIHHUKOB.

TpexdasHple NATUOPOBOAHBIE JHMHUM NPU IUTAHUM  Tpex(aszHbIX
CUMMETPHYHBIX HArpy30K JIOJDKHBI HMETh CEYEHHE HYJEeBBIX pPadounx

MpoBOTHUKOB (N-IIPOBOJJHUKOB), pABHOE CEYCHHUIO (Da3HBIX MPOBOJHUKOB, €CIIU

(a3HBIE TIPOBOMHHUKM HMEIOT cedeHue 10 16 MM2 O Mea u 25 M2 1o

IIOMHUHUIO, a MpU OONBIINX ceueHMsAX - He MeHee 50 % ceueHus (asHBIX
MPOBOIHUKOB.

TpexdasHble YETHIPEXNPOBOAHBIC JIMHUM IIPH [HTAaHUH TPeX(PasHbIX
HArpy30K JIOJDKHBI UMeTh ceueHre PEN-poBoJHHKOB paBHBIM (pasHOMY TpH

cedeHuM (pa3HBIX MPOBOJAHUKOB MEHEE WM paBHOMY 16 MM TS MEHBIX H 25

MM2 JUTSL aJJFOMUHUEBBIX [TPOBOJIHUKOB, HO HE MeHee 10 MM TSI METHBIX U 16

MM2 I QTIOMUHUCBBIX TPOBOAHUKOB HE3aBUCUMO OT CCUCHUA (paSHbIX

IIPOBOJHUKOB, 1 He MeHee 50 % cedeHHs (a3HBIX TPOBOTHUKOB IPH OOIBIIHX

2 JUIT MCIHBIX W 25 MM2 JJI AJIIOMUHUCBBIX

CEUEHHX, HO HEe MeHee 16 mm
TIPOBOTHUKOB.

B opmHOMAa3HBIX TPEXNPOBOAHBIX JIMHHSAX, @ TaKkKe B Tpex(asHbIX
MSITHIIPOBOIHBIX JIMHHUAX cedeHue PE-pOBOJHUKOB JOJKHO —pPaBHATHCS
cedeHHo (ha3HBIX MPHU CEUCHHUHU MOCIEAHUX 10 16 MM 110 Menw, - 16 MM? pu

2

ceueHnH (ha3HBIX MPOBOAHUKOB OT 16 10 35 MM~ mo menu u - 50 % cedeHus

(ha3HBIX MPOBOAHUKOB IPH OOJIBIINX CCUCHHSX.
Tabnuya 6.1.1

Haumenvuiue donycmumvle ceuenus kabenetl u npo8oodos dNeKmpuieckux
cemell 6 30aHUAX
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Haunmensinee ceuenue kabemnei u
HaunmenoBanue nununit MPOBOIOB C MEIHBIMHU KUJIAMH, | CucTeMa MUTaHUS
s
JIuHMM TPYNIOBBIX ceTell OAHO(a3HbIe 153
TPEXIPOBOJHBIC TpexdasHbie 1 ? 55
IS THIPOBOAHbIE i
JIuauM OT OSTaXHBIX 10 KBapTHUPHBIX TN-S
LOIUTKOB W K pPAacYeTHOMY CUYETUYHUKY 2,573
onHo(a3HbIe TPEXIPOBOJHBIE 2,55
TpexdasHble IITUIPOBOIHBIE
JInnun MISITUIPOBOTHBIE 4’5

pacIpeneauTen-HO

1 ceTH (CTOSIKM)  |4eThIPEXIIPOBOIHBIE 43+101 TN-C

TpexdazHblie

Buympennee snexkmpoobdopyoosanue

10.11.19. B 3panusax npu TpexnpoBonHoii cetd (cM. 1. 10.11.16.) AOMKHBI
yCTaHABIHMBATHCS IITETICETbHBIE PO3ETKH Ha TOK He MeHee 16 A ¢ 3aIuTHEIM
KOHTaKTOM.

ITencenpHble PO3ETKU, YCTAaHABIMBAEMbIE B KBAPTHPAX, JKIIBIX KOMHATAX
OOIIEXUTHUH, a Talke B IMOMELICHUSAX Ul NpeObIBaHUS AETe B IETCKUX
yupexaeHnsaX (camax, SCIAX, IMKOJAaX M T.I.), JODKHEI MMETh 3allUTHOE
YCTPOICTBO, aBTOMaTHYECKH 3aKphIBAIOILee THE3/1a ITENCeNbHOM PO3ETKH pU
BBIHYTOU BHJIKE.

3awummnoie mepul 0e3onacnocmu

10.11.20. 3a3emiieHre | 3alIUTHBIE MEPHI OE30ITACHOCTH 3IEKTPOYCTAHOBOK
30aHUH JOJKHBI BBITIONIHATBCS B COOTBETCTBHU C TPeOOBAHUAMH IJaBbl 5 U
JIOTIOJTHUTEbHBIMA TPeOOBaHUAMH, IIPUBEJCHHEIMHI B TAHHOM paszIere.

10.11.21. Bo Bcex mnoMemeHUsiX HEOOXOAMMO IPHCOCIUHATh OTKPHITHIC
MIPOBOJAIIME YACTH CBETHIBHMKOB OOIIETO OCBEHICHHWS M CTAI[OHAPHBIX
JNEKTPONPUEMHHUKOB  (IMEKTPHUYECKUX IUTHT, KHUISATUIBHUKOB, OBITOBBIX
KOHJIUIIMOHEPOB, JIIEKTPONOJOTEHEl M T.I.) K HYJIEBOMY 3alllUTHOMY
HPOBOJHUKY.

10.11.22. B moMemeHnsIX 30aHUH METAIMYECKHe KOpIyca OTHO(Aa3HBIX
HEPEHOCHBIX JNEKTPONPHUOOPOB U HACTONBHBIX CPEJICTB OPITEXHHUKHU Kiacca |
mo F'OCT 12.2.007.0-75 «CCBT. Usmenus snekrporexanueckue. OOmue
TpeOoBaHMsI  0OE€30MAaCHOCTH»  JAODKHBI  NPUCOEIUHSTBCS K  HyJICBOMY
3aLIUTHOMY IIPOBOJHUKY TPEXIIPOBOAHOM IpynnoBoil tunuu (cMm. 1. 10.11.16.).

K HyneBoMy 3amUMTHOMY MpPOBOJHUKY JOJDKHBI — IIPUCOETHHSATHCS
MeTaJUTHYecKue KapKachl IEeperopojiok, IBepeill W paM, MCHONB3yeMbIX IS
MPOKJIaJIKU Kabemneii.

10.11.23. TlpumeHeHHE TIO/BECHBIX CBETHJBHHKOB, HE OCHAIEHHBIX
3aKUMaMH /ISl TIPUCOETUHEHUS] K HyJIEeBOMY 3alllUTHOMY IPOBOAHHKY, He
JIOITy CKaeTCsl.

10.11.24. B rpynmnoBoil ceTH, MUTAMOMICH IUTEHCEIbHBIE PO3ETKH IS
MEPEeHOCHBIX ~ JIEeKTPHYECKMX INPHOOPOB  JOMKHA OBITH  oOecredeHa
JOTIONTHUTEbHAS 3aIuTa npH CITyqaifHOM HelpeHaMepEHHOM
IIPUKOCHOBEHHHN K OMACHBIM TOKOBEIYIIMM HacTSM MOCPEICTBOM YCTPOHCTBA
samuTHOrO  oTkimoueHust (Y30-/I) ¢ HOMHHAJIBHBIM  OTKJIFOYAKOUIMM
JudepeHInaIbHEIM TOKOM (TOKOM ycTaBku) He Oomee 30 MA. B xauecTse
Y30-I morytr ObiTb npuMeHeHbl kak Y30-JI, He HMeEOUIME HCTOYHHKA
IIUTaHUS, 3aBHCHMOTO OT HAIPSHKCHMS 3aIlUINaeMOil CeTH («HEe3aBHCHMBIC)
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VY30-M), tak u Y30-/1, umeromue Takoit HICTOUHUK («3aBucumbie» Y30-/1), B
paBHOW Mepe YCIEIHO O0eCHeynBaloNie HAMISKANYIO 3aI0UTy [pU
CJIyyaliHOM HelpeHaMEePEHHOM MPSIMOM IPUKOCHOBEHHUH.

10.11.25. B cersx ¢ HOMHUHaNbHBIM HampsbkeHueMm 220 B 3amura npu
KOCBEHHOM IPUKOCHOBEHMH [OJDKHAa OBITH ofeclieueHa IOCPEeICTBOM
aBTOMAaTHUYECKOT0 OTKJIIOUeHHs 3a BpeMsi He Oomee 0,4 c. B kadectBe
aBTOMAaTHYECKOT0 BBIKJIFOYATENSI MOXKET ObITh NPUMEHEH au((depeHInalbHbINA
ABTOMATUYECKMH  BBIKJIIOYATENh C  HOMHHAIBHBIM  OTKJIFOYAIOIINM
muddepeHanbHpIM TokoM He 6oree 30 MA.

B xaudectBe muddepeHraIbHbIX aBTOMATHIECKUX BBIKITIOYATENEH JTOIKHBI
OBITh WCHOJB30BaHBI JUQQepeHIMaIbHbIC BBIKIIOYATEIN, HE HWMEIOIINE
WCTOYHUKA THUTaHHSA, 3aBUCHMOIO OT HANpsDKEHHS 3alldIIaeMOi  CeTH
(«He3aBucHMBIe» MU (EepeHIMATEHBIC BBIKIFOUATEIN ).

10.11.26. IIpu ycranoBke Y3O mociiegoBaTeNbHO JTOJDKHBI BBIIOIHATHCS
TpeOOBaHUsl CENeKTUBHOCTH. [Ipu JIBYX- M MHOrocrymneH4aroi cxemax Y30,
pacnojokeHHOe OJIMke K HMCTOYHUKY IHTAHUS, JOJDKHO MMETh YCTaBKy H
BpeMsi cpabaTbiBaHMsT HE MeHee 4eM B 3 pasza Oonbinne, dyeM y Y30,
PacoI0KeHHOTO OIKE K MOTPEOUTEITIO.

10.11.27. B 30ne aeiictBus Y30 HyneBoi pabo4Hii MPOBOJHUK HE JIOJIKCH
AMETh COSIUHEHHH C 3a3¢MJICHHBIMH JJIEMEHTAMH W C HYJIEBBIM 3allUTHBIM
MIPOBOHUKOM.

10.11.28. Bo Bcex cmyuasx mpuMmeHeHHs Y30 IOIDKHO 00ecCIeuMBaTH
HaJISKHYI0 KOMMYTALHIO LeTIeil Harpy3Ku ¢ y4eTOM BO3MOKHBIX NTEPErpy30K.

10.11.29. Pexomenayercsi mcnonb3oBate Y30, mpencrasistoniee co0oit
€AUHBII anmapaT ¢ aBTOMAaTHYECKUM BBIKIIOYATElIeM, OO0ECHEeYMBAIOIIUM
3alUTY OT CBEPXTOKA.

He momyckaercs ncnons3zoBath Y30 B IpyNIOBBIX JHHUSX, HE UMEIOLIUX
3alIUTBl OT CBEPXTOKa, 0e3 JOMOJHHUTENHHOTO ammapara, 00ecleuruBarONIIero
9Ty 3aILUTY.

[Ipu wucnonpzoBannu Y30, He WHMEOUMX 3allUTBl OT CBEPXTOKa,
HeoOXoAMMa HUX pacyeTHas MpOBEpKa B pPEXHMMaxX CBEPXTOKA C YYETOM
3alIUTHBIX XapaKTEPUCTUK BBIMIECTOSIIECTO ammapara, 00eCIeUHBArONIETO
3aLIUTY OT CBEPXTOKA.

10.11.30. B okmwiblIXx 34aHUSIX HE JoOmycKaeTca mnpumeHsaTh Y30,
ABTOMATHUYECKH OTKJIIOYAIOUINE MOTPEOUTENs OT CETU NMPU UCUE3HOBEHUHU HIIH
HEJIOIyCTUMOM MaJICHUU HAIIPSHKSHUSI CETH.

10.11.31. B 3panusax nomkHbl npuMeHsThess Y30 THIa «A», pearupyroume
KaK Ha TIIepeMeHHbIe, TaK U Ha ITyJCUPYIOIIUE TOKU MTOBPEKICHUH.

VICTOYHMKOM IyJIBCUPYIOIIETO TOKA SIBISIOTCS, HApUMEp, CTUPAIbHBIE
MAIlMHBl C PETryJSTOPaMH CKOPOCTH, PEryJIHpyeMble HCTOYHUKH CBETa,
TEJIEBU30PbI, BUICOMAarHUTO(GOHBI, IEPCOHANIBHBIE KOMITBIOTEPHI U IP.

10.11.32. B rpynnoBbIX ceTsX, NUTAIOLINX IITETICEIbHbIE PO3ETKH, CIEIYET
npuMeHATh Y30 ¢ HOMUHAIILHBIM TOKOM cpabateiBaHus He Oosee 30 MA.

Jomnyckaercs mnpucoequHeHne K ogHoMy Y30 HECKONBKHX TI'PYMNIIOBBIX
JIMHUH Yepe3 OTJeNbHbIe aBTOMATHUECKHUE BBIKIIIOYATEIH.

10.11.33. B xunbix 3paHusAx Y30 pexkoMeHIyeTcs yCTaHaBIMBaTh Ha
KBapTUPHBIX LIUTKAX.

10.11.34. VYcranoBka Y30 3ampemiaercs Il 3JIEKTPOINPUEMHHKOB,
OTKJIIOUCHHE KOTOPBIX MOXET MPHUBECTH K CUTyalusiM, OINACHBIM JUIs
norpedurenei (OTKI0YEeHEe TTOKapHOW CHTHAIN3AIMH U T.I1.)
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10.11.35. OGs3atenbHOM sBsgercs ycraHoBka Y30 ¢ HOMUHAJIBHBIM TOKOM
cpabareiBanust He Oomee 30 MA 1 TPYNIOBBIX JIMHUH, IHTAIOMIAX
PO3ETOYHBIE CETH, HAXOAAIIMECS BHE NMOMENIEHHH M B TOMEIIEHUSIX 0c0o00
ONACHbIX M C IOBBIIICHHOW ONACHOCTBbIO, HAIlpUMEP B 30HE 3 BAaHHBIX U
JyIIEBBIX TOMELIEHUH KBApTHP U HOMEPOB TOCTUHHII.

10.11.36. CyMmapHbIif TOK yTE€YKM CETH C YYETOM IIPUCOEIUHSAEMBIX
CTaIlMOHAPHBIX M MEPEHOCHBIX JIIEKTPONPUEMHHKOB B HOPMAJIbHOM DPEXUME
paboTBl HE MOKEH MpeBOCXomuTh 1/3 HoMmMumHambHOro ToKa Y30. Ilpm
OTCYTCTBUH JAHHBIX TOK YT€UKHU JIEKTPONPUEMHHUKOB ClelyeT NPHHUMATh U3
pacuera 0,4 MA Ha 1 A TOKa Harpy3ku, a TOK YTEUKU CETH - U3 pacuera 10
MKA Ha | M 11iHBI (pa3HOTO MPOBOJAHHUKA.

10.11.37. [JInd mNOBBINIEHHS YPOBHSA 3alllUThl OT BO3TOpaHUS MpU
3aMBIKaHUSX Ha 3a3€MJIEHHbIE YacTH, KOTJa BEeJIMYHHA TOKA HEJOCTaTOuHA s
cpabaTeIBaHMSI MaKCHMAaNbHOM TOKOBOI 3alWTHI, Ha BBOAE B KBapTHPY,
UHIUBUIYalbHBIA JOM U T.I. PeKOMEHAyeTcs ycTaHoBKa Y30 ¢ TOKOM
cpabatsiBanus 10 300 MA.

10.11.38. Ins xuibIX 34aHUNA NpH BBIIOJHEHMH TpeGoBaHuid m. 10.11.36.
¢yakmun Y30 mo mm. 10.11.32. u 10.11.39. MOTYT BBINOJHATECS OJHUM
amnmnapaToMm ¢ TOKOM cpabarbiBanus He 6ojee 30 MA.

10.11.39. Eciu VY30 mnpenHasHaueHO Al 3alUThl  OT IOPaKEHUs
JNEKTPUIECKHM TOKOM M BO3TOPaHHs MM TOJBKO JUIs 3all[UTHI OT BO3TOPaHHUS,
TO OHO JOJDKHO OTKJIIOUATh KaK (ha3HBIH, TaK U HyJIeBOU pabodre MPOBOIHUKN.

10.11.40. Ha BBOoge B 37aHMe JODKHA OBITh BBIMOJHEHA CHCTEMA
yYpaBHHBaHMs IOTEHLUAIOB IIyTeM OOBEIAUHEHUs CIEAYIOLUIMX MPOBOIALINX
YJaCTEH:

- MarucTpajibHbII HyJIE€BOM 3aIlUTHBINA IPOBOJHUK;

- MarucTpaJIbHbIN 3a3eMIIIOIUNA MPOBOJHUK WM TIABHBIM 3a3eMIISIOLIUI
3aXKNM;

- cTalbHbIE TPYOBl KOMMYHHKAIUI 31aHUI M MeX Ty 30aHUSIMH;

- METaJUIMYECKUE 4YaCTH CTPOUTEIBbHBIX KOHCTPYKLUM, MOJHHME3AILUTHI,
CHCTEMBI IEHTPATBbHOTO OTOIUIEHHs, BEHTHIALUM U KOHIUI[MOHUPOBAHUSL.
Takue mpoBoxAIIEE YAaCTH JOJDKHBI OBITH COSMHEHBI MEXIy COO0H Ha BBOZE B
37aHUE.

Pexomennyercs 1o xony nepenadu 3JI€KTPOIHEPTUM MOBTOPHO BBINOIHATH
JIOTIOTHUTENbHBIE CHCTEMBI YPaBHUBAHUS OTEHIIUATIOB.

10.11.41. K nononHuTENbHON CHCTEME YpaBHUBAHUS ITOTEHIUAIOB TOJDKHBI
OBbITh MOJKITIOUEHBI BCE JAOCTYMHBIE MPUKOCHOBEHHIO OTKPBITHIE MPOBOJSIINE
YAaCTH CTAlMOHAPHBIX 3JIEKTPOYCTAHOBOK, CTOPOHHUE IPOBOMAIIME YACTH U
HyIJleBble 3alllUTHBIE NTPOBOJHHUKU BCETO 3JIEKTPOOOOPYIOBaHUS (B TOM UHCIE
LITENCEIbHBIX PO3ETOK).

10.12. IloMenieHns, coaepKamye BAHHY MJIH VI

Hacrosmmii  pasmen  COEEpXKHT  CIENHANbHBIE  TpeOOBaHUSI K
3NEeKTPOYCTaHOBKAM BAaHHBIX U JYLIEBBIX MOMEINEHUH U OKPY)KAIOIIUX UX 30H
C LIeJIBI0 00ECTICUeHH ST 3AIMUTHI JTIOJIEH OT MOPAKEHHS JICKTPHIESCKAM TOKOM.

DJEeKTPOYCTAaHOBKHM BaHHBIX M JYIIEBBIX MOMEIIEHHH M OKPYXKAIOLIIMX HX
30H JOJDKHBI COOTBETCTBOBaTh TpeboBaHWsAM pazgena 10.11 ¢ yderom
TpeOOBaHMI HACTOSILETO pasjesna, KOTOphle JOIONHIIOT 3TH TpeOOBaHuS.

Obowue xapakmepucmuxu

10.12.1. Knaccughuxayus 30H.
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TpeOoBaHusi HacToOsIEro CTaHAapTa Ui oOecriedeHHus Oe30IacHOCTH U
BBIOOpA 2JIEKTPOOOOPYIOBAHHS OCHOBBIBAIOTCS HA CIEAYIOIIMX pa3Mepax 30H
JUTSL BAHHBIX W JYIIEBBIX OMelieHuit (cM. puc. 10.9, A u puc. 10.9, B).

3oHa 0 mnpencraBisier coboll BHYTpEHHEE MPOCTPAHCTBO BAaHHBI WIIH
JTyLIEBOTO MO/JIOHA.

3oHa 1 orpaHuuuBaercs:

- BHEIIHEH BEPTHKAILHOW TUIOCKOCTHIO BaHHBI MJIM JIYIIEBOTO MOJOHA WX
BEPTUKAIbHOM IUIOCKOCTBIO Ha paccrogHun 0,60 M oT  gymeBoro
pa3OpbI3ruBaTens - 11 ayiia 0e3 MoJIoHa;

- TIOJIOM U TOPU30HTAJIBHOM INIOCKOCTBIO HAa PACCTOSIHUU 2,25 M HaJl TIOJIOM.

30Ha 2 OrpaHU4MBaETCS:

- BHEIIHEHl BEpPTUKAJIbHON IUIOCKOCTHIO 30HBI 1 W mapanensHOU ei
BEPTUKAJILHOM TUIOCKOCTHIO Ha pacctosiHuu 0,60 M;

- TIOJIOM U TOPU3OHTAJIBHON INIOCKOCTBIO HAa PACCTOSIHUU 2,25 M HaJl TIOJIOM.

30Ha 3 orpaHu4MBaeTC:

- BHEIIHEHl BEPTUKAJIbHON IIOCKOCTHIO 30HBI 2 W NapajielbHOU ei
BEPTUKAJILHOM TUIOCKOCTBIO Ha paccTosiHuu 2,40 M;

- TIOJIOM U TOPU3OHTAIBHON MJIOCKOCTHIO HAJl TIOJIOM Ha pacCTOSHUH 2,25 M.

Pasmepbl M3MEpSIOTCS € Y4E€TOM CTE€H M CTAallMOHAPHBIX IEPErOpOIOK
(pucynku 10.9, A n 10.9, B).

Tpebosanus no obecneuenuio 6e3onacnocmu

3awuma om nopasicenus d1eKMputecKUM MOKOM.

10.12.2. Tlpy NpPUMEHEHHWHM B KavyecTBe 3aIUTHOWH Mepbl CHCTEMBbI
BCHH 3amuTy OT __ NpsSIMOro  NPHUKOCHOBEHHMSI, HE3aBHCHUMO _ OT
HOMMHAJBHOI0 HANIPSIZKEHN S, CI€AYET BhINOJHATD:

- OI‘pa)K,IIeHI/ISIMI/I* WK 000JI0YKaMH, 00eCTIeYNBAIOIIMMH, TIO KpaifHei mepe,
CTEIEHb 3alnTHI He Hibke IP2X, umu

- UW30JSIIMEH, CrMocOOHON BBIIECPKUBATH WCIBITATENIFHOE HAMPSDKEHUE
nepeMmeHHoro Toka 500 B (melicTByrolee 3HaYeHne) B TeueHHe 1 MUH.

* B LOCT P 50571.11-96 omm6o4r0 YKa3aHbl 6apbepbi.

10.12.3. Vpasnusanue nomenyuanos.

JloronHuTenpHOE YpaBHMBAHUE IOTEHIMATIOB JOJDKHO NpEeayCcMaTpUBaTh
COEAMHEHUE CTOPOHHMX MPOBOMSIIMX 4YacTeld B 30HaX [-3 ¢ 3alIUTHBIMHU
TIPOBO/IHUKAMHU BCEX OTKPBITHIX MPOBOSIINX YacTe, HAXOIAIIUXCA B ITHX
30HaX.

10.12.4. Ilpumenenue 3auumublx Mep OM HNOPAHCEHUS INEKMPUYECKUM
TMOKOM.

B 30ne 0 momyckaercs 3aiuTa ToabKo ¢ npuMeHeHueM cucremsl BCHH nnu
3CHH npu HOMHHAJILHOM HAaNpsDKEHWHW, HE MpeBblnatonieM 12 B, npuuem
ucroynuk nutanus cuctembl BCHH wmnm 3CHH nomxen pasmemathes 3a
npeaenamu 30HsI 0.

He nomyckarorcss Mepsl 3alUThl OT IPSMOIO NPUKOCHOBEHUS IOCPEICTBOM
6apbepoB U pa3MeEIeHHs] BHE 30HbI JOCATAEMOCTH.

He nomyckatoTcss Mepbl 3aliuThl IPU  KOCBEHHOM IPUKOCHOBEHHH
MIOCPEACTBOM  Da3MEINEHHs  DIIEKTPOOOOPYAOBaHUS B HEMPOBOASLIMX
TIOMELIEHUAX U NMPHUMEHEHHS CHUCTEMbl MECTHOTO ypaBHHBAHHS IMOTEHIMAJIOB
6e3 3a3eMieHus.
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Buotoop u moumasic 3nexkmpoobopyoosanus

Obwue npasuna

10.12.5. DnexTpoobOpyAoBaHHE JOHDKHO HMMETh 10 MEHbIIEH Mepe
CIIeITYIOIIIe CTETICHN 3aIUThL:

B 30omue 0 - IPX7;

B 30He 1 - [PXS5;

B 30He 2 - [PX4 (IPXS - B BaHHaX 001Iero Mojib30BaHus);

B 30He 3 - [PX1 (IPXS5 - B BaHHaX 00IIETO TOIB30BAHUS).

Dnexmponposooka

10.12.6. TpeOoBaHHSA NPHUMEHSIOT K OTKPBITOI 3JEKTPONPOBOIAKE M K
CKPBITOH 3JIEKTPONPOBOKE (TiTyOuHa He Oosee 5 cm).

ONeKTPONpOBOAKA  JOKHA HMETh  H30JLIHIO,  yJOBJICTBOPSIOIIYIO
TpeboBanusaM 10.12.2. 6e3 Kakoi-Tub0 MeTaIInuecKoil 060I0UKH.

Ipumeuanue. Taxaa 21eKMponpo8oOKa Moxcem cOCMOAmMb, HANpumep, U3
OOHOJICUTILHLIX  Kabenel 6 usoaupyiowei o000104Ke Ul  MHO20ICUTLHBIX
Kabenetl ¢ uzonupyloujeli 060104KOU.

B 30onax 0, 1 W 2 MOMKHBI HAXOJUTHCA TOJBKO T€ DIIEKTPOIPOBOIKH,
KOTOpBIE HEOOXO MBI JITS ITOJJAY TUTAHHS YCTPOWCTBAM B OTHX 30HAX.

YcTaHOBKa COCIMHUTENBHBIX KOPOOOK B 30Hax 0, 1 u 2 He momycKaeTcs.

10.12.7. YcTpoicTBa 3alUThl U YIPaBICHUS:

a) B 30Hax 0, 1 U 2 ycTaHOBKa YCTpPOWCTB 3alllMThl W YIpPAaBJICHUS HE
JIOITYCKAeTCsl.

Ipumeuanue. B 30nax 1 u 2 donyckaemcs ycmaHo6Ka u30nsAyUOHHbIX WHYPOE BbIKIOYamenet
€ npusoooM om wHypa.

B 30He 3 ycTaHOBKa IITEINCENILHBIX PO3ETOK JIOMYCKAETCS TOJBKO TOT/A,
KOTJa:

- OHM UMEHT HHIMBHIYyadbHOE MHUTAaHHE OT  pa3/ACiAIOIIEro
TpaHcdopmaropa, UIH

- oHu nutaroTesa ot cucremsl BCHH, nnn

- OHHM 3alIMIIEHBl yCTpoicTBOM nuddepeHnanbHON 3alUTEl ¢ TOKOM
ycraBku / He 6onee 30 MA;

0) BBIKIIOYATENM M INTENCENbHBIE PO3ETKH JIOJDKHBI YCTaHABIMBATHCS HA
paccrossuun He Menee (0,6 M OT JABEpHOrO MpoeMa JyHIEBOW KaOWHBI
3aBOJICKOTO M3roToBiIeHus (cM. prc. 10.9.C).
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Puc. 10.9.A. Pazmepsl 30H (1J1aH)

1-a - BaHHa; 2-b - BaHHA €O CTAIMOHAPHOI NMeperopoakoii; 3 -3oua 0; 4 -30na 1; 5 -30Ha 2; 6
-30Ha 3; 7-¢ - Ayl ¢ MO/UIOHOM ; 8-¢ - 1y Ge3 moaaoHa; 9-f - 1y Ge3 moxI0Ha, HO CO
CTAIMOHAPHOI NMeperopoakoii; 10 - pazopsi3ruBaTens aAyma; 11-d - 1ymeBoii moaioH co
CTAIIMOHAPHOIi NeperopoaKoii
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Puc. 10.9. B. Pazmepsl 30H (BepTUKAJIbHBII pa3pe3)

1-BaHHa; 2 -30Ha 1; 3 -30Ha 2; 4 - 30Ha 3; 5 -30Ha 0; 6-/1) xym ¢ Tazom; 7 - i) 1y Ge3 Ta3a,
HO €O CTAIIMOHAPHOI NMePeropoaKoii; 8 - KAMUTAJIbLHAS CTEHA - IepPeropoaKa.

4K

B A A

Puc. 10.9.C. Pacnosoxenue nymesoii kadunsl (1K), uarorossienHoii
3aBOJCKHM CII0CO00M

10.12.8. IIpouee cranmoHapHOE 000PYTOBAHHE

Hacrosmue TpeGoBaHMS PAaCHpPOCTPAHAIOTCS HAa YCTAHOBKH, IUTAIOLINECS
ot cucrembl BCHH.

B 3ome 0 p;omyckaeTcs NPUMEHATh TOJIBKO TPHUOOPBI, CHELHUATBLHO
MpeIHa3HauYeHHbIE U1l KCIIOJIh30BaHUs B BaHHE.

B 3ome 1 pjomyckaeTrcst ycTaHaBIMBaTh TOJBKO  AJIEKTPUYECKHE
BOJIOHArpeBaTeIIH.

B 30one 2 pomyckaercs YCTaHaBIMBAaTh TOJIBKO BOJOHArpeBaTelId U
CBETWJIbHUKY Kitacca 1.
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10.12.9. HarpeBaTtenbHble 3JIEMEHTBI, 3aMOHOJIMYECHHBIE B TMOJNYy U
MpeHa3HaueHHbIE JUTS 000TpeBa MOMEIEHHs, JOMYCKAeTCsl YCTaHABINBATh BO
BCEX 30HAX MpPU YCIOBHH, YTO OHH 3aKPBITHl METAJUIMYCCKON CETKOM MM
METAJUTMYECKHM  KOXKYXOM, MPUCOSIUHEHHBIM K CHCTEME YpaBHUBAHUS
HOTEHIINAJIOB.

10.13. [TomenmeHus, coaepKALME HATPEBATEIN JIJISA CAVH

Hacrosiumii  pa3men  COAEPKUT — ClelualibHble  TpeOOBaHUS K
3JIEKTPOYCTaHOBKAM IIOMEILEHUH, COAEp)KalllMX HarpeBaTeld JJisi CayH, C
LeNIbI0 00eCcTeYeH sl 3alUThI JIIOAEH OT MOPAsKEHUS INEKTPUIECKUM TOKOM.

DNEeKTPOYCTAaHOBKM TIOMEILEHUH, COJep)Kallie HarpeBaTelu i CcayH,
JIOJDKHBI COOTBETCTBOBATH OOIIMM TpeOOBaHMSAM paszesa IVIaBbl 5, ¢ y4eTOM
TpeOOBaHMH HACTOSILETO pa3jielia, KOTOPBIE JOTIONHSIOT 001IHe TpeOOBaHS .

Tpebosanus no obecneuenuio 6e3onacnocmu

10.13.1. 3ammra OT MNOpaKEHUS DIEKTPHUYECKUM TOKOM C Y4YETOM
CJIEIYIOLINX TPEOOBAHMIA.

ITpu npumenenuu B kadecTBe 3alUTHON Mepbl cucteMbl BCHH 3amuty ot
OpsIMOTO TIPUKOCHOBEHHUsI HE3aBUCHMO OT HOMMHAJIBHOTO HANpsKEHHUS,
CJIEy€eT BBIIOJIHATD:

- IpY TIOMOIIY YCTaHOBKH orpamneﬂmﬁ* nnu 000J04€eK, UMEIOLIUX CTEIeHb
3anuThl He MeHee [P2X;

- TpU IOMOLIM U30SIUMM TOKOBEAYIIMX YacTeil, BbIIEPKUBAIOILEH
ucnbiTatenbHoe Hampspkenue 500 B mepemeHHoro Toka (medcTByroliee
3HAaYCHHE) B TeUeHHE | MHH.

*BTOCT 50571.12-96 omm6o4r0 YKa3aHbl 6apbepbl.

10.13.2. TlpumeHeHHne Mep 3alUThl OT MOPAKEHHS JIEKTPHUYECKUM TOKOM
BBIIIOJTHSAETCS C YIETOM CIEAYIOMUX TPeOOBaHHIA.

Mepbl 3alIUTHl  OT MOPSIMOTO IPUKOCHOBEHHMS, BBIIOJHAEMBIC MyTeM
YCTAaHOBKHM 0apbepoB WIIH ITyTeM pa3MelIeHHs] TOKOBEIYIINX YacTeil BHE 30HbI
JIOCSTaeMOCTH, HE JIOMYCKaIOTCS.

Mepsl  3ammThl  TPH  KOCBEHHOM  TNPHKOCHOBEHUH  IIOCPEICTBOM
UCIIOJNB30BAaHMsl HENPOBOIAIIMX IIOMEIICHHH W IIOCPEACTBOM YCTpOiicTBa
CHCTEM MECTHOTO YpaBHHBaHUS IMOTEHIIMAIIOB, HE COCHMHEHHBIX C 3eMIIei, He
JIOIYyCKAIOTCS.

Botoop u monumasic snexkmpoodopyoosanus

10.13.3. DnektpooOopyI0BaHUE JIOJIKHO UMETh CTETICHb 3alUThl HE HUXKE
1P24.

10.13.4. PeriiameHTHPYIOTCS 30HBI pa3MEIICHUS 3JCKTPOOOOPYAOBaHHS U
TpeboBaHus K dnekTpoobdopynoBanuto (puc. 10.10):

- 30Ha 1, B KOTOpPOH JOMycCKaeTcs pa3MelaTh TOJIBKO AJIEKTPOHArpeBaTeIn
JUTSL CayH;

- 30Ha 2, I KOTOpOW TpeOOBaHHS IO TEIUIOCTOMKOCTH K
3NIEKTPOOOOPYXOBAHHIO HE yCTAHABIUBAIOTCS;

- 30Ha 3, B KOTOPOHl 3IEKTpOOOOPYAOBaHUE MOJDKHO BBLAEPKUBATH
Temneparypy He MeHee 125 °C, a n30J4Is IPOBOJOB U Kabeneil - He MeHee
170 °C;

- 30Ha 4, B KOTOpPOHl IOJDKHBI yCTaHABIMBATHCS TONBKO YCTPOWCTBA
yOpaBlICHUSI ~ JNEKTPOHArpeBaTeNsiMM  (TEpMOCTAaThl U OTPAHUUYMTENH
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TEMIIEpaTypbl) W DJIEKTPONPOBOAKA K HHUM. ODIEKTPOIPOBOJKA JIOJDKHA
BBLIEP>KUBATh TeMueparypy He meHee 170 °C.
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Puc. 10.10. TemnepaTypHble 30HbI
U - remstonzonsiumst; K - coernHuTeIbHASE KOPOOKa

10.13.5. Drnexmponposooku

DJEeKTPOIPOBOAKH JOJKHBI IMETh W30JISALHIO, OTBEYAIOIIYI0 TPEOOBAHHSM,
Y HE IMETh METAJUINYECKUX 000I0UEK H METAJUTHUECKUX KaOelenpoBOIOB.

10.13.6. PacnpedenumenvHvle ycmpoucmea u ycmpoucmea ynpasieHus

Anmaparypa, He BCTPOSHHAs B OJJIEKTpOHArpeBaTeNH, JOJDKHA OBITh
pa3MeliieHa BHE CayH.

3ampeliaeTcs yCTaHABIMBATD B CAyHAX IITEIICEIbHBIE PO3ETKH.

CayHa fomKHa ObITH 000pY/IOBaHA OTPAHUYHUTEIIEM TEMIIEPATYPhl, KOTOPBI
JIOJDKEH OTKJIFOYATh JJIEKTPOHATPEBATENh OT CETH, €CIIM TeMIIepaTypa B 30He 4
npesblaet 140 °C.

10.14. CrecHeHHbIE TIOMEIIEHUS C TPOBOAIIMMH IIOJIOM, CTEHAMH U
HOTOJIKOM

Hacrosmmii  pasmen  COAEpKHT  CHENHANbHBIE  TpeOOBaHUS K
ANIEKTPOYCTAHOBKAM CTECHCHHBIX IIOMCIICHUH C MPOBOMSIIMMH [OJIOM,
CTEHAMH M TIOTOJKOM C IENBI0 00eCreueHHs 3allluThl JIIOACH OT MOPaXKESHUS
EKTPUIECCKUM TOKOM.

DNEKTPOYCTAHOBKH CTECHEHHBIX IIOMEIICHHH C MPOBOISIIUME IOJIOM,
CTEHAMH U TOTOJKOM JOJDKHBI COOTBETCTBOBATH OOIIMM TPEeOOBaHMSM TJIaBbI 5
C y4eToM TpeOOBaHHMH HACTOSINETrO pasjiena, KOTOpbIe IOIMOJHSIOT oO0Ime
TpeOOBaHMUS.
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10.14.1. CrecHeHHOE NOMEIICHUE C MPOBOAALIMMH MOJOM, CTEHAMU U
MIOTOJIKOM - TIOMEIIEHHE, MOJbI, CTCHB M MOTOJIOK KOTOPOTO BBIIONHEHHI U3
TOKOIIPOBOJSALIMX MAaTEpHUaioB (METa/LTMYECKUE, JKEJIe300€TOHHBIE U T.II.),
BHYTPH KOTOPOTO YEIOBEK NMECT BO3MOKHOCTh OJJHOBPEMEHHO IIPUKACATHCS K
UMEIOLIMM COeIUHEHHE C 3eMJiedl CTOPOHHHUM IPOBOISIIUM  YacCTSIM
(METaTOKOHCTPYKIMSAM 3IaHHH, TEXHOJIOTHYECKIM armapaToM, MeXaHH3MaM
U T.I.), C OOHOH CTOPOHBL, M K OTKPBITBIM MPOBOMSIIMM YacCTSIM
(MeTaIMYeckuM KOpIIycaM 3JIEKTPOOOOpYAOBaHMSA) C IPYrod, © B KOTOPOM
BO3MOXKHOCTb IIPENATCTBOBATH 3TOMY OJHOBPEMEHHOMY IPUKOCHOBEHHUIO
3aTpyAHCHA,

10.14.2. 3awuma om nopasicenus 31eKmpuieckum moKoM.

IIpu npumenenun cucremsl BCHH, He3aBuCcMMO OT HOMHHAIBHOIO
HaNpsDKeHUs, 3allUTy OT MPSIMOro NPHUKOCHOBEHHs clenyeT oOeclieuuBaTh

ok
100 MOCPECTBOM OTPAXKICHHA WM OOOJOUEK CO CTENCHBIO 3aIlUTHl HE
MeHee [P2X, unm mocpeacTBOM M30ISIUH, BBIACPKUBAIOLICH HCIBITATEILHOES
HanpspkeHre 500 B mepemeHHOTO TOKa (AeicTByromee 3HaYCHNE) B TeueHue |
MHH.

" BTOCT 50571.13-96 omu60umo YKa3aHbl 6apbepbi.

10.14.3. [lpumenenue mep 3awumvl OM HOPAICEHUS DNEKMPUUECKUM
MOKOM.

3amura OT MPSMOro MPUKOCHOBEHUS NMOCPEACTBOM YCTaHOBKU OapbepoB H
IIyTeM pa3MELICHNs BHE 30HbI 10CATa€MOCTH HE JOILyCKAeTCs.

10.14.4. Jina 3amMTbl NPH _KOCBEHHOM NPUKOCHOBEHMM J0NYCKAKOTCH
TOJIbKO CJIeYIONINe MePbl 3aIHUThI:

a) IpU MUTAHUH PYYHOTO MHCTPYMEHTa M MEPEHOCHBIX HM3MEPHTEIBHBIX
mpudopoB - mdo mocpencrsom npumenerus cucreM bCHH umu 3CHH, mu6o
HOCPEJCTBOM D3JIEKTPHYECKOTO pas3JeNieHdss Leneil Mpu yCIOoBUH, YTO K
BTOPHYHOM OOMOTKE pPa3NeNAIoNIero TpaHC(HOPMATOpa MOIKIOYAIOT TOJBKO
OJIMH 3JEeKTPONpPHEMHUK. PeKoMeHIyeTCsl MPUMEHSTh 3JIeKTPOooOOpyI0BaHUE
xnacca II. Ipu mcnons3oBaHME 3MEKTPoOOOpyHOBaHHS Kiacca | mocnenHee
JOJIKHO UMETh PYKOSATKY M3 M30JISILIMOHHOTO MaTepuaia MK ¢ U30IAHOHHBIM

TTOKPBITHEM;
Ipumeuanue. Pazoensiiowuii mMpancopmamop Modicem uMens HeCKOIbKO 6MOPUYHBIX
00MOMOK.
0) mpW NHUTAaHUM TEPEHOCHBIX JIaMIl (CBETHJIBHHMKOB) - MOCPEICTBOM

npumenenus cucrembl BCHH mnu 3CHH.

JlomyckaeTcst ~ NpPUMEHEHHE  JIOMHHECLEHTHBIX  CBETHIBHHKOB  CO
BCTPOCHHEIM  JIByXOOMOTOYHBIM  TpaHC(OPMATOpOM, TIOIKITIOYAEMBIM K
uctoyHuky nutanus cucreMbl BCHH unu 3CHH;

B) IIPH MTUTaHUH CTAIIHOHAPHOTO 3JIEKTPOOOOPYTOBAHHUS:

- 1ubo TOCPeACTBOM aBTOMATHYECKOTO OTKIIOUEHMS MHUTaHUS M
MPUMEHEHHsS  JIONOJHHUTENBHON CHCTEMBl YpaBHHUBAHHS  IOTEHIHAJIOB,
OoObeNUHAIONEH BCE OTKPBITHIE MPOBOJSIIME YacTH  CTAI[MOHApHOTO
NIEKTPOOOOPYAOBAHHS U BCE IMPOBOAAIINE YACTH MOMEIICHHUS, OXHOBPEMEHHO
JOCTYITHBIE JUISl IPUKOCHOBEHHUS;

- TH0O TTOCPEACTBOM IJIEKTPHIECKOTO PA3AENICHUS Ienell Py YCIOBHUH, YTO
K BTOPHYHOH OOMOTKE pa3feNsIoNero TpaHc(opMaTopa MOAKIIOYEH TONIBKO
OJIVH HIICKTPOIIPHEMHUIK.
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10.14.5. Ucrounuk nurtanus cucremMbl BCHH win 3CHH u paznensrouiue
TpaHCOpPMATOPBI CIIEAYET YCTAaHABIMBATH BHE CTECHEHHBIX IOMEHICHUH C
OPOBOJSIIMMH [OJIOM, CTEHAMH M IIOTOJIKOM, 3a HCKIIOYCHHEM Cllydas,
npexycMoTpeHHoro B 10.14.4, 6.

10.14.6. Ecnu JUIS OTJIENIBHBIX BH/IOB CTallMOHAPHOTO
JNEKTPOOOOPYIOBAHHS, TAaKUX KaK KOHTPOJBHO-U3MEPHUTENbHBIE MPUOOPHI,
HEoOXOJMMO TpeaycMaTpuBaTh pabouyee 3a3eMIICHHE, TO B 3TOM Ciydae
MPUMEHSIOT CHCTEMY YpaBHHBaHHMS MOTEHIWAJIOB, COCIHHSIONIYI0O BCE
OTKPBITHIC TPOBOMSIINE YACTH CTAllMOHAPHOIO JJIEKTPOOOOPYNOBAHUSI U
CTOPOHHHE TIPOBOMAIINE YaCTH BHYTPH CTECHCHHOTO IIOMCIICHUS C
HPOBOSILIMMH TIOJIOM, CTEHAMHE U TIOTOJIKOM, U pabodee 3a3eMIICHHUE.

10.15. DJ1eKTPOYCTAHOBKH 3PEIMIIHBIX MPEeANPUATHI, KIYOHBIX
YYpekK/JIeHUH ¥ CIIOPTHBHBIX COOPY:KeHU N

10.15.1. Ha coene (3cTpase, MaHeXe) TMOIJICKAT  3aHYJICHHUIO
MeTaJUTHYeCKUe KOPITyca U KOHCTPYKIIUU BCEX IEKTPHUYECKUX aNlapaToB.

10.15.2. TlomBiKHEIE MeTa/UIMYECKHE KOHCTPYKIWHU CIEHBI (3CTpaH,
MaHea), TpeIHa3sHAauYeHHbIE IJIsI YCTAHOBKUM OCBETHUTENBHBIX M CHIIOBBIX
JNIEKTPOIIPUEMHUKOB (COQUTHBIE (epMBl, MNOPTAIbHBIE KYIUCH H T.IL.),
JOJKHBI OBITH 3aHYJICHBI TOCPEACTBOM OTHENBPHOTO MEIHOTO MPOBOJA HIH
KWIBl Kabens. OTH NPOBOJAHHUKH HE MOJDKHBI OJHOBPEMEHHO CIIYXKUTb
MPOBOJHUKAMH PaboOUero TOKa.

CeueHne >KHIBI THOKHX TIPOBONOB U KaOened, WCHONB3YyeMBIX IS

3aHYJICHHS MMOABUIKHBIX METAIIIMYCCKUX KOHCprKLlPIﬁ, JOJIKHO OBITH HE MEHEe

1,5 MM2.

10.15.3. 3aHysneHue BpallalwolIeiics 4YacTW CHEHbl W amlmnaparypsl,
pa3MelIeHHO! Ha Hell, TOMyCKaeTCsl OCYIECTBIATh Yepe3 KOJIbIIEBOW KOHTaKT
C IBOIHBIM TOKOCBEMOM.

10.15.4. Merammdeckue Koprmyca M KOHCTPYKIMHM HH()OPMAIMOHHO-
TEXHOJIOTUYECKOTO o0opyioBaHHS (97EKTPOAKYCTHYECKUE u
KHHOTEXHOJIOTUYECKHE YCTPOMCTBA, CHCTEMBI CBSI3M W  CHUTHAIU3AINUH,
TeJIEBUIIEHHE U T.NI.) JOJDKHBI NMPUCOEAMHATHCS K 00lIeMy 3a3eMILIOLIEMY
YCTPOMCTBY 34aHUS.

Pabouee (hyHKIMOHATBLHOE) 3a3eMJICHHE MOXET ObITh 00OecreueHo
MOCPEJICTBOM 3alllUTHOTO TNPOBOJHHUKA IMUTAIOMIEH Mend HHPOPMAIMOHHO-
TEXHOJIOTHYECKOT0 oOopynoBaHusi. B 3ToM ciyuae ponib  pabodero
(pyHKIMOHATEHOTO) 3a3eMIISIONIETO MPOBOJHUKA M 3alllUTHOTO IMPOBOJHUKA
BBIIIOJIHAET  COBMELICHHBII  NPOBOJAHUK, COEAMHEHHBIH C  IJIaBHBIM
3a3eMJISIONIMM 32)KHMOM 3JIaHHS FIIH C TJIABHOH 3a3eMIISIOIIEH ITUHOM 3aHusl.

10.15.5. 'naBHas 3a3emisiiomasi IMHA 30aHUS J0JDKHA OBITH BBIIIOJHEHA B
BHUJI€ 3aMKHYTOT'O KOHTYpa, MPOJOKEHHOTO MO mepuMerpy 3aanus. [lnomans
MIONIEPEYHOT0 CEUSHHUS TVIABHOH 3a3eMIISIONIeH MMHBI 30aHus JOJDKHA OBITH HE
MeHee 25 MM2 110 MEJIH.

K rnaBHOMY 3a3emuisiionieMy 3aXUMy WM K TJIaBHOM 3a3eMJISIOLIEH MIMHE
JOJDKHBI  OBITh TPUCOSIUHEHBl 3a3eMJLIONINE IPOBOJIHUKH, 3allUTHBIE
IPOBOAHUKH, MPOBOAHUKH TIJABHOM CHUCTEMBl YpaBHMBAaHHS ITOTEHIMANOB,
MPOBOJAHUKK padouero (PpyHKIMOHABHOTO) 3a3eMJICHUS, CTAlbHBIC TPYOBI
KOMMYHUKAIMH 34aHUsI, METAJUINYECKUE YaCTH CTPOUTENbHBIX KOHCTPYKIMH, B
TOM YHCIIE CTANIbHASI apMaTypa KeJIe300€TOHHBIX CTPOUTENBHBIX KOHCTPYKIIHH,
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CHCTeMa  LEHTPAJbHOTO  OTOIUIEHMS M CHUCTEMBbl  BEHTWISLMH U
KOHJIUIIMOHUPOBAHUS BO3IyXa, KPOME TOTO:

- MPOBOJSAIIME DKPaHbI, METALUIMYECKUE OOOJIOYKH M CTalbHas OpOHs
Kabeneil CBsI3U U 000PYIOBaHUS CBSI3H;

- 3a3eMJISIIOIME IPOBOJHUKH YCTPONUCTB 3aIIUTHI OT IepeHANPSHKEHHH]

- 3a3eMIISIOIIUE TIPOBOJHUKY aHTEHH PaIHOCBS3H;

- 3a3eMJSIOIIME IPOBOJHMKM CHCTEM IIUTAaHUS IOCTOSHHOIO TOKa
MHPOPMAIIMOHHO-TEXHOJIOTMIECKOTO 000PYyI0BAHHUS;

- IPOBOJIHUKH CUCTEMBI MOJIHHE3AIUTHI;

- IPOBOJIHUKH BCIIOMOTATENIbHBIX CHCTEM YPABHUBAHUS ITOTECHIINAIIOB.

10.15.6. I'maBHas 3a3emisitolIas MIMHA JOJDKHA OBITH MPOJIOKEHA OTKPBITO
win B kabenenpoBone (IUIMHTYce, KOpoOe, JTOTKEe W T.I.), 00ECIIeYHBaIOIIEM
JIOCTYITHOCTh MO Bceil anmuHe. ['onble NPOBOMHUKM 3a3eMIISIONICH IMIMHBI
JIOJDKHBI OBITH M30JMPOBAHBI OT MOIJIEPKUBAIOIINX YCTPOMCTB, a B MecTax
IPOXOJIa Yepe3 CTEHbI JOKHBI OBITh 3aIUIICHBI OT KOPPO3UH.

10.15.7. T'maBHBIA 3a3eMIISIONIMNA 3a)KUM 3a3eMIISIIOIIEH IIUHBI JTOJDKEH
ObITb NPHUCOEAMHEH K  3a3eMIIMTENI0  3a3eMJIIOIIMM  HPOBOAHHUKOM,
VIOBIETBOPAIOIIUM TpeOoBaHWAM Ti1. 7. [lIomane MOMEepeyHOro CedeHUst

3a3eMJIAIOLIET0 IPOBOAHMUKA JOJDKHA OBITh HE MeHee 10 MM 10 MeIH.

10.15.8. [Ina cHUKEHUST BBICOKOYACTOTHOTO 3JIEKTPOMArHUTHOTO BIUSHUS B
3a3eMJIIOIIMH NPOBOAHUK MOTYT BKJIIOYATHCS CHELUANbHBIE (QUIBTP-IPOOKH.
OTu ycTpoiicTBa HE JOJDKHBI 3aMETHO YBEJIUYMBAaTh CONPOTHUBIICHHE
3a3eMJISIOLIET0 IPOBOAHUKA IIPYU MOBBIILICHHON YacTOTe.

10.15.9. Jlng HMCKIIOYEHHS BO3MOXKHOCTH MPOXOXACHMS pabodero Toka
PEN-npoBosHMKa depe3 CHTHaJbHBIE II€MH, B 3JaHUAX, HMEIOUINX
MH()OPMAIMOHHO-TEXHOJIOTUIECKIE YCTAaHOBKH, JOJDKHA OBITH MpUMEHEHa
cucrema nutanust TN-S.

10.16. BpicTaBKH, IIIOY ¥ CTEHIbI

Hacrosimmii  pa3men  COAEPKUT — CleUUalibHble  TpeOOBaHUS K
3JIEKTPOYCTAHOBKAM BEICTABOK, IIIOY U CTEHIOB C LEIBbI0 00ECIICUEHHNS 3aIUTEI
JIOZEH U XKUBOTHBIX OT MMOPAYKEHUS INEKTPUUECKUM TOKOM.

DJeKTPOYCTaHOBKH BBICTABOK, IOy M CTEHJOB JOJDKHBI COOTBETCTBOBAThH
TpeOOBaHUAM TJIaBbl 5 C yueToM TpeOOBaHUI HACTOSIIETO paslesa, KOTOphle
JOTIONTHAIOT 001myre TpeOOBaHUS .

3aMeTHM, 4TO CHeluajbHble TPeOOBaHMS pasfesa PacIpOCTPaHSIOTCS Ha
BPEMEHHBIE JJIEKTPOYCTAHOBKM BBICTABOK, IOy M CTEHIOB, BKIIOYAs
HepeIBI)KHBIC M TOPTATHUBHbIE BBICTABKU U 000pYI0BaHHE.

B nmampHeffmeM  m3mokeHMHM ~ OyZeM — HCIONB30BaTh  CIEAYIOMIYIO
TEPMHUHOJIOTHIO.

Beicmasxa - meponpusaTrue, mperHa3HAuYCHHOE U LeJIeH JEeMOHCTPAINH
MPOIYKLHUH, KOTOPOE MOXKET UMETh MECTO B IIOAXOAAIIEM IOMELICHUH, 3aHUU
WU CTIEHAIFHOM BPEMEHHOM COOPY KEHHUML.

Hloy - neMoHCTpalMs WIN BBICTYIUIEHHE B IOAXOAAIIEM IOMELICHHH,
3[aHUH WK CTEIHAIFHOM BPEMEHHOM COOPY KEHUM.

Cmeno - MPOCTPAHCTBO WM BPEMEHHOE COOPYXKEHHE, UCIOJIb3yeMoe IS
JIEMOHCTpAIIHY, MAPKETHHTa, PAa3BICUCHUH U T.I1.

Bpemennoe coopyoicenue - OIOK WIM 4YacTb 0OJ0Ka, BKJIIOYAIOIINE
MOJIBIDKHBIE TOPTATHBHBIE 4YacTH, CHA0XXCHHBIE BXOJaMH H BBIXOJAMH,
CIPOCKTHPOBAHHBIC B BUJIE COOPHO-Pa300PHBIX KOHCTPYKIIHA.
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Bpemennas snekmpoycmanogka - SIEKTPOYCTaHOBKa, coOupaeMas U
pa3Oupaemasi OTHOBPEMEHHO C BBICTABKOM WIJIM CTEHAOM, C KOTOPBIMH OHa
CBsI3aHa.

Obowue xapaxkmepucmuxu

10.16.1. Homunansaoe HaNpsHKCHHUE MUTAHUS BPEMEHHBIX
AJIEKTPOYCTAHOBOK BBICTaBOK, IOy U CTEHIOB HE JOJDKHO mpeBsImats 220/380
B nepemennoro Toxa.

10.16.2. YcioBus BHEHNIHMX BIIMSHUN TaKHe K€ KaK M B CIEIUAIbHBIX
MIOMEIIEHUAX, T/I€ MOHTHPYIOTCSI BpEMEHHbIE D3JEKTPOYCTaHOBKH, T.C.
MIPUCYTCTBUE BOJBI, MEXaHUUECKIX BO3ICHCTBUIA.

10.16.3. IIpu Tune cucremsl 3a3emiicHuss TN BpeMEHHBIC AJIEKTPOYCTaHOBKH
JIOJDKHBI OJy4aTh MuTaHue mo cucreme TN-S.

10.16.4. Tlpm u©CHONB30BAHMM  3AIIUTHBIX MEP TPU  KOCBEHHOM
MPUKOCHOBEHUH IIOCPEJCTBOM aBTOMATHYECKOTO OTKIIOUEHHS ITHTaHUS,
IPEAENbHO JONMYCTHUMOE HAaNpsDKEHHE IPUKOCHOBEHUS B IOMELIEHUH, B
KOTOPOM COJIepIKaThCs JKUBOTHBIC, TOJDKHO OBITh 25 B mepeMeHHOro Toka mim
60 B moCTOSHHOrO TOKa, a MaKCHUMallbHOE BpEMSI OTKJIIOUCHHS JIOJDKHO
cooTBeTCTBOBATH Tab. 10.2.

Tabauya 10.2.

MaxcumanvHoe 8pemsi OMKAIOYEHUs.

Cucrema TN
HomuHansHOE HanpspkeHne ycTaHoBKH ((asHoe), U, Bpewms oTkioueHus, ¢
B
120 0,35
220 0,2
380 0,05

OTH YCIOBUS OOJIKHBI OBITH TAKXXE BBHIIIOJIHEHEI B NOMCIICHUAX, CBA3aHHBIX
IMOCPEACTBOM CTOPOHHUX  IMPOBOIAAIINX yacted ¢ NOMCIICHUAMU, TJC
COACPIKATHCA JKUBOTHBIC.

LHononnumenvnvle ypasnusarouiue np(modnm(u

10.16.5. B nomeleHusAX, HUCHONb3YEMBIX Ul COAEPHKAHUS IKUBOTHBIX,
JONOJHUTENIbHbIC YPABHUBAIOIIME MPOBOJHUKH JIOJDKHBI COCIMHATH BCE
OTKPBITHIE IIPOBOJIIME YAaCTH M CTOPOHHHE IIPOBOAAINNE UaCTH, KOTOPBIX
KHUBOTHOE MOXET KOCHYTbCS OJHOBPEMEHHO, C 3allUTHBIM HPOBOJHUKOM
YCTaHOBKH.

Ecnu B 1oiy yJoskeHa MeTallInueckasi CeTKa, OHa JJOJDKHA OBbITh COeIMHEeHa
C MECTHOH CHCTEMOH ypaBHHBAIOIINX IIPOBOJHHUKOB, BEIIONHSAEMOH B
HOMEIIEHHUSX, T1I€ COJEPKAThCS IKUBOTHBIC.

10.16.6. CropoHHHE NpPOBOIAIIME YaCTH SKUIAXa, TOBAPHOIO BaroHa,
XKUJIOTO aBTONPHIENA WIM KOHTEHHepa JOJDKHBI OBITh HPUCOCIMHEHBI K
3aIIUTHOMY INIPOBOJHMKY YCTaHOBKM Oojee, 9eM B OJHOM MeCT€, €CIH THII
KOHCTPYKIMM  He  O0ecreyMBaeT  HENPEPBIBHOCTM M IIEJIOCTHOCTH.

Homunansras mIomaab MmornepevIHoro CCYCHUss NpOBOAHHUKOB, HCIOJIb3YCMbIX

IIJIs1 DTOM IIEJIH, JOJKHA OBITH HE MeHee 4 MM 0 MEJIH.

Ecnu skumnax, ToBapHBIA BaroH, aBTOINPHULIEH WJIM KOHTEHHED BBIIOIHEHBI
U3 U30JSILIMOHHOTO MaTepHana, 3TH TpeOOBaHMS HE AOJDKHBI MIPUMEHATHCS K
METAJUIMYECKUM YacTsAM, KOTOphIEe HE MOTYT OKa3aTbCs IOJ HANpsDKEHUEM B
Cllydae MOBPEXKIECHUS.
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10.16.7. Tam, rae ucnons3yercss BCHH wnu 3CHH, 3amuTa nmpoBOJIHUKOB
JIOJDKHA OBITH oOecrieueHa N30JSIIUei, CIIOCOOHOH BBIIEPIKATh MCIBITATENFHOE
Hanpsbkenre 500 B nepemMeHHOro Toka B TeueHHE | MUH., WM OTpaXkIeHUSIMU
Wi 000JI0YKaMH, CTIOCOOHBIMHU 00ECIIEUNTh CTEleHb 3aIluThl He MeHee [P4X
i [PXXD.

Omoenenue

10.16.8. Kaxnmas oTnenbHas BpeMEHHas CTPYKTYpa, Takas Kak OSKHIIax,
CTeHJ WM OJOK, HperHa3HadeHHas I 3aHATHA OJHHUM CIICIIHAIBHBIM
UCIIONIb30BaHUEM, U KaxJas paclpenenuTenbHas ceTh, MUTAIONIAs HapyKHYIO
YCTaHOBKY, IOJDKHBI OBITH OOECIedeHBI COOCTBEHHBIM JIETKO JOCTYIHBIM H
XOpo1I0 0003HAaYEHHBIM CPEACTBOM OTAeNeHusl. CpeacTBO OTAEIEHHS TOKHO
OBITH BEIOPAHO U CMOHTHPOBAHO B cooTBeTcTBHU ¢ MOK 60364-5-537, pa3nmen
537.2. KommyTranuoHHbIE anmaparbl, aBTOMAaTHYECKHE  BBIKIIOYATEIH,
yCTpOHCTBa, pearupyiomme Ha Au(QepeHIHaTbHBI TOK U T.JI. CYUTAIOTCS
HNOAXOSIIMMU Ul OTHENCHUS, €CIM OHM YJOBJIETBOPSIOT TPeOOBaHHUAM
COOTBETCTBYIOLIMX cTaHAapToB MOK.

3aumma Oom nopacenHus 3JieKmpudeCKuUm moKom 6 HOpMajilbHblX peHcumax

10.16.9. B xauecTBe 3alUTHBIX MEP OT IPSAMOIO NPUKOCHOBEHUS HE MOLYT
ObITh HCIONB30BAaHBI Oapbepsl M pasMeElIeHHe 3a MpelIelaMH  30HBI
JI0CATaEMOCTH.

3amuma Om _NOPAMNCeHUA ITIEKMPUUECKUM MOKOM 68 CIyuaix nospemoenuﬂ

10.16.10. B kauecTBe 3alUTHBIX MEpP IPU KOCBEHHOM IIPUKOCHOBEHUM HE
MOTYT OBITh HCIIOJB30BAHBI HETPOBOJSAIINE MOMEIIEHUS U IMPOBOJHUKH, HE
CBSI3aHHBIE C 3eMIICH.

Bblﬁop 3AUWUMHBIX Mep 6 3a6UcCUMOCmU Om 6HEUIHUX 6030elicmeuil

10.16.11. ABromaTHyeckoe OTKIIOUSHHE KaOeled, MperHa3HaueHHBIX IS
MUTaHUS BPEMEHHBIX CTPYKTYp, JOJDKHO OBITH OOECIeYeHO MOCPEICTBOM
YCTAaHOBKHM Y UCTOYHHKA YCTPOMCTBA, pearnpyromero Ha audhepeHnInanbHbIi
TOK C yCTaBKOH, He mpeblmawomeir 500 MA. DTO yCTPOWCTBO JOJKHO
obecrieunBaTh BBIIEPKKY BPEMEHH WM OBITh THUHA S - Ui oOecrieueHHs
ceneKTUBHOCTH ¢ Y30, 3alMIIaroniMA KOHEYHBIC IICITH.

IIpumeuanue. Pexomenoayus OONOIHUMENLHOU 3aUUMbL GbI36AHA YBENUUCHHBIM PUCKOM
noepesicOenus kabenei 60 6PEMEHHbIX NOMEUJeHUSIX .

10.16.12. Kpome neneil aBapuilHOro OCBELICHHUS, BCE KOHEUHBIE LM IS
OCBEILEHNS U LITENCeIbHbIE PO3ETKH HA HOMUHAJIbHbBIE TOKHU 710 32 A TOJKHBI
OBITH IOMOTHHUTENBHO 3amuIieHs Y30 ¢ TOKoM ycTaBkH He Ooitee 30 MA.

10.16.13. KomMmyTanuoHHbBIC amnmapaThl JOJDKHBI OBITh IIOMEIIEHbl B
3aKpBITHIE MIKA(bI, KOTOPbIE MOTYT OBITh OTKPBITHI TOJIBKO TP HCIIOIH30BAHHU
KIII0Ya MM MHCTPYMEHTA, 32 MCKJIFOYCHHEM TOM YacTH almapaTroB, KOTOPHIC
OBUTH CIIPOCKTUPOBAHBI W MpEAHA3HAYCHBI UIS HCIOJNB30BAHUS OOBIYHBIMH
muiamu (BAT1).

Cucmema 31eKmponpo600oK

10.16.14. Tam, rzme MMeercss OMACHOCTh MEXAaHHUYECKOTO IOBPEXKICHHUS,
JIOJDKHBI OBITh IPIMEHEHBI OPOHUPOBAHHBIE KaOeH WK Kabelu, 3alIiIeHHbIe
OT MEXaHHUYECKHX MOBPEKICHHN.
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JKunel xabeneit JOJI)KHBI OBITH MECOHBIMHU U UMETH IIOHIaAb MONCPEYHOI0

ceueHns He MeHee 1,5 MM2.

CoenunHenne Kadenel JOJKHO OBITH BBIMOJHEHO B 000J0YKE CO CTEIEHBIO
3amuThl He MeHee [P4X umu IPXXD.

10.16.15. CpeTuibHUKH, pACIOJOXKEHHBIE HMXke 2,5 M (B mpenenax
JIOCSITAeMOCTH) OT YPOBHS MOJIa, WIIK UHBIM 00pa3oM JOCTYIHBIE CIy4altHOMY
KOHTAKTY, JIOJDKHBI OBITh )KECTKO M HAJIE)KHO 3aKPEIUICHBI U TaK PACIIOJIOKEHBI
WJIH 3alMIIeHBI, YTOOBI ObLIa UCKIIIOYEHA OMACHOCTh MOPaXKSHHUS JIIOACH WIN
BO3rOpaHUsi MaTEPHUAIIOB.

Hu3Kko0601bmublil 2eHepamopublil_azpezam

10.16.16. TIpu ycraHoBKe reHeparopa sl MUTAaHUS BPEMEHHON yCTaHOBKH
JOJDKHO OBITh  00ECIICUeHO BBHINOJHEHUE 3a3eMILIONIET0 YCTPOMCTBA B
COOTBETCTBUU C TPEOOBAHUSMHU IJIaBHI §.

Juns cuctembr TN Bce OTKPBITHIE TIPOBOJSIINE YaCTH T'€HEPATOpa JOJDKHBI
ObITh OPHCOCAMHEHBI K HYIIO TEHEepaTtopa I[OCPEACTBOM  OTAEIBEHOIO
3alIMTHOTO MPOBOJHUKA, IUIOIIA/Ab MOMEPEYHOTO CEUSHHsT KOTOPOTO JOJDKHA
COOTBETCTBOBATh TPEOOBAHMSM TJIABHI 7.

10.17. B3pbiBoONACHBIE 30HbI

10.17.1. Bo B3pbIBOOMACHBIX 30HAaX JIIOOOrO Kilacca JOJDKHBI OBITh
3a3eMJICHBl  (3aHYJCHBI) OJEKTPOYCTAHOBKM TPH  BCEX  HAMPSHKCHUAX
NEPEeMEHHOT0 U MOCTOSHHOTO TOKa, B TOM 4YHCJE 3JIEKTPOOOOpYyIOBaHHE,
YCTAaHOBIEHHOE  Ha  3a3eMJIEHHBIX (3aHyNEHHBIX)  METaJUIMYECKUX
KOHCTPYKLHUAX, KpPOME DJIEKTPOOOOPYNOBAaHUs, YCTAaHOBJIEHHOI'O BHYTPHU
3a3eMJIEHHBIX (3aHYJIEHHBIX) KOPITYCOB ITKa(hoB U ITyIHTOB.

10.17.2. B kayecTBe 3a3eMISIONIMX W 3alIUTHBIX TPOBOAHUKOB CIIEAYET
HCTIONB30BATh MIPOBOJHUKH, CHENHATBHO IIPEIHA3HAYEHHBIC IS STOH IeITH.
Hcnonp3oBaHWe METaNTMYECKUX M IKEIe300€TOHHBIX KOHCTPYKLMUH 31aHHH,
KOHCTPYKIMH  TPOM3BOJACTBEHHOTO W  TEXHOJIOTHYECKOTO  HA3HA4YCHUS,
CTAJILHBIX TPYO 3JIEKTPONPOBOIKH, METALTMYECKUX 000JI0UeK Kabenel U T.1. B
Ka4ecTBE 3a3eMIIIOIINX U 3AIUTHBIX IPOBOIHUKOB JOITyCKACTCS TONBKO Kak
JIONOJTHUTEIBHOE MEPOIIPUSITHE.

10.17.3. B cunoBBIX M BTOPHYHEIX LEIIAX BO B3PHIBOOIIACHEIX 30HAX JIFOO0TO
KJacca, a TaKKe B TPYIIOBBIX OCBETUTENBHBIX CETAX B KadeCTBE HYJIEBOIO
3aIIUTHOTO NIPOBOIHHKA CIIEAYEeT UCIIONB30BaTh OTAENBHYIO KUY Kabens mim
OTJETBHBIA MPOBOJ, MOAKIIOYEHHBI OJHUM KOHIIOM K HyJeBOoM muHe PY
(momcraHIMYM, IWUTY, IOUTKY, COOpKE H T.OI.), PAacHONOXKEHHOTO BHE
B3PBIBOOINACHOM 30HBI, @ IPYTHM - K 3a3eMJISIOILEMY 32)KUMY BHYTPH BBOJHOT'O
YCTpOHCTBA 3JIEKTPOOOOPYHOBAHMS; COBMEIICHHE HyJICBOTO pabodero
HYJIEBOT'O 3aLlIUTHOT'O IPOBOAHUKA HE OMYCKAETCsI.

10.17.4. HyneBble 3alMTHBIE NPOBOJHUKU B CETAX IEPEMEHHOIO TOKa
CJIeIyeT MPOKIabIBATh COBMECTHO C (Da3sHBIMH B OOHIMX 00OJ0YKaX, TpyOax,
KOpo0ax, TI0TKAaX, IyJKax.

10.17.5. Uckpobe3omnacHsbie 1enu (B TOM YHCIIE KOPITyChl HCKPOOE30MacHbIX
mpuOOpOB, ammapaToB, SKPaHOB KaOemeil M T.N.) 3a3eMIATh HE CIEIyerT.
HeoOxoauMocTh ux 3a3eMileHHsI I0JIKHA OBbITH 0CO00 OrOBOPEHA B MPOCKTE.

10.17.6. Bo B3phIBOOIACHBIX 30HAX JIOOOTO Kllacca JOJDKHO OBITh
BBIIIOJIHEHO YPaBHUBAHUE ITOTEHIIUAIIOB.

10.17.7. Bo B3pHIBOOIIACHEIX 30HAX TIOOOTO KJIacca CIEAYeT BBINOJIHATH
KOMIUIEKCHOE 3alllUTHOE YCTPOWCTBO C LENIbI0 3a3eMJICHHS, YpaBHUBaHU
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MOTEHLMAJIOB U 3alUThl OT BTOPHYHBIX NPOSIBICHUII MOJIHMH, & TAaKXKe OT
CTaTUYECKOTO DIIEKTPUUECTBA.

KommnekcHoe 3amuTHOE yCTPOMCTBO JIOJKHO COCTOSITH M3 3a3eMIIMTENEH
MOJTHHE3AIIUTHl (KpOMe 3a3eMIIMTENICH OTAENBHO CTOSIIUX MOIHHEOTBOJIOB
JUIS  3M@HUH M COOpPYXKEHHH), OOBEIUHEHHBIX C  3a3eMIIMTENISAMU
JJIEKTPOYCTAaHOBOK, KOMIUIEKCHOW MATWCTpall W 3alUTHBIX IMPOBOIHUKOB.
KommiekcHoe 3aluTHOE YCTPOHCTBO JOJDKHO OBITH BBIIIOJHEHO TaKUM
00pa3oM WIIM MPH €ro 3KCIUTyaTallud JOJDKHBI OBITh MPUHSATHI TaKHE MEpEHI,
4TOOBl MPU JEMOHTAXE JIO00T0 €ro ydacTKa WM 3alUIIaeMOro 3JIEMEHTa
KOHCTPYKIIMH, O0OpYyIOBaHMs, TPyOONpOBOJa M T.I. 3alldTa OCTAJIBHBIX
9JIEMEHTOB 37JaHUS, IOMELICHUS, COOPYXKEHHUS, YCTaHOBKM B LEJIOM He
HapyImanack.

KommekcHast MarucTpanb B JABYX HIM Oonlee pa3iIMYHBIX MECTax IIo
BO3MOXKHOCTH C TPOTHUBOIOJIOXHBIX KOHIIOB TIOMEIICHHUS WM YCTaHOBKU
JIOJDKHA OBITh PUCOCAMHEHA K 3a3€MIIMTEIIO (3a3€MIIUTEIISIM ), & TIPH HAJTUYUU
IJIEKTPOYCTaHOBOK /10 1 KB ¢ 3a3eMileHHOI HEHWTpabio, KpOMe TOTO, 3aHyJICHA.

10.17.8. B 3amuniaeMoM MOMEIIECHUH, 3JIaHHH, COOPYKEHHUH, YCTAaHOBKE
METAJUTHUECKHE KOHCTPYKINH, OAKPAHOBBIE M PEIILCOBBIC ITyTH, CTAIIHOHAPHO
IPOJIOKEHHbIE  TpyOONPOBOABI BCEX  HAa3HAYCHUM, MeTaIMYecKue U
(yTepoBaHHBIE ~ KOpIyca  TEXHOJOTHYECKOTO  H CaHTEXHUYECKOTO
000pyOoBaHus, KOpPITyca 3JIEKTPOOOOpYyIOBaHMS, B TOM YHCIE 3aHyJIEHHOTO
CICUUANbHBIM ~ HYJEBBIM  3alIUTHBIM  NPOBOJHHUKOM, JOJDKHBI  OBITH
MPUCOEIMHEHB! K MarCTPaJId MIPU MOMOLIY 3aIUTHBIX IPOBOJHUKOB.

B oanekTpoycTaHOBKax B CETAX C M30JIMPOBAHHOW HEUTpanbio MpU
3a3eMJIEHHH KOPILYCOB 3JEKTPOOOOPY10BaHHS IPUCOEANHEHUEM K MarucTpainu
3a3eMJICHHSI IOMTYCKAESTCs MPOKIIAAbIBATE 3alIUTHBIC TPOBOJIHUKY KaK B OOIIIX
0005104Kax ¢ GasHBIMU, TaK U OTAEIBHO OT HUX.

10.17.9. IlIpoxonsl y4acTKOB MAarucTpald 3a3eMIICHMS M  3aIUTHBIX
IPOBOJHUKOB YE€pe3 OrPaKIAlOlINe B3PBIBOONACHBIE 30HBI KOHCTPYKLUH
(cTeHbI, IEperOPOAKH, MEPEKPHITHS ) CIEAYET BHIIOIHATE B OTPE3Kax TPyO MK
B mpoeMax. MecTa NPOXOAOB MODKHBI OBITh YIUIOTHEHBI HECTOPacMbIM
COCTaBOM (MaTepuajioM) Ha BCIO MIyOMHY Mpoxoja. [IpoXoabl 3a3eMIISIOIIIX
MPOBOJHUKOB CKBO3b ()YHAAMEHTHI JOJKHBI OBITH BBHIIIOJHEHBI B TpyOax HIIH
WHBIX )KECTKUX 00paMJICHUSX C YIUIOTHEHHEM MECT MPOXOa.

10.17.10. CoenuHeHHBIE CEKLIMU JIOTKOB, KOpOOOB, mpoduiel, kabeabHbIX
OJIOKOB M TPOTOHOB, CTAJBHBIX TPYO JIIEKTPOIPOBOAOK, & TAKKE CTPYHBI,
TPOCHI, IOJIOCHI U T.I1., CIYXAaIUe I MPOKJIaIKNA Kabeneil u MpoBOIOB U (WIIK)
3a0IUTBl WX OT MEXaHWYECKHX IOBPEKACHHUH, JOJDKHBI 00pa3oBhIBATh
HETIPEPHIBHYIO 3JEKTPUYECKYI0 IIellb M IPUCOEAUHATHCS K MarucTpaliu
3a3eMJICHHsI HE MEHEe YeM B JIBYX MecTaX - B Hayajle M B KOHIIE TPACCHI, PU
JUIMHE O3THX KOHCTPYKUMII MeHee 2 M JOIYCKaeTcsl NMPUCOEAMHATh HX K
MAaruCTpajy 3a3eMJICHUS B OJHOM MECTe.

Ha yuyacTkax moasoaa kabesnel K 21eKTpooOopyI0BaHHIO 5TH KOHCTPYKIMH,
KpOME TOTO, JTOJDKHBI OBITh MOJKITIOYECHBI K HAPY)KHOMY 3KUMY 3a3€MIICHHS
3JIEKTPOOOOPY/IOBaHMS, €CIIH MEXIY HHMH M 3JEKTPOOOOpYAOBaHHEM
OTCYTCTBYET HAJIS)KHBIN KOHTAKT.

10.17.11. HemnpepbslBHOCTh LN 3a3eMJICHUS (3aHYJICHUS) CTaJbHBIX
BOJIOT'a30IPOBOTHBIX TPYO AIIEKTPOIIPOBOAOK, & TAKKE HAJIEIKHBIA KOHTAKT UX C
METAJUIMYECKUMH ~ OTBETBUTEJIBHBIMH  KOpoOkamu  (QUTHHramu) U
METAJUTMYECKUMH  BBOJAMHU (HOKUMHOW My(TOH, IITYHEepoM) IOJDKHBI
o0ecreunBaThCsl Pe3bOOBBIME COEAMHEHUSIMHM;, B 3TOM Clydae HeE CIeRyeT
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JIOTIOJTHUTEIIEHO MOACOCIUHSATD KOHeIl TpyOBI, BBOIMMBIi B
2NeKTpoodopyaoBaHKe (HUTHHT), K €r0 HApYy>KHOMY OOJITY 3a3eMIICHUS WU K
KOMIUJIEKCHOM Marucrpaiu.

10.17.12. HenocpeAcTBEHHOE IPUCOEAUHEHUE 3aAIUTHBIX MPOBOJHUKOB K
TEXHOJIOTHYECKOMY M CaHTEXHHYECKOMY OOOPYIOBaHHUIO, K TPyOOIPOBOJaM M
WX KOXyXaM, a TakkKe YCTaHOBKY INYHTHPYIOIIMX MEepeMbIueK Ha
TpyOOIPOBOAaX, TMOKMX PyKaBax U LIJIAHTaX, CIMBO-HAJIHMBHBIX CTOSIKAX U T.II.,
BBINIOJIHSIOT ~ OPTAQHM3allMHM, MOHTHPYIOIINE OCHOBHBIE KOHCTPYKIMH U
o0opytoBaHueE.

10.18. MoaHue3ammuTa

10.18.1. YcrpoiicTtBa MONHHAE3aIIMTHl (MOJIHUEOTBO/IBI) JOJKHBI BKIHOYATh
B ce0s MOJHHETPHEMHHKH, HEIOCPEICTBEHHO BOCIPUHHUMAIOIINE Ha cels
y/Aap MOJIHUH, TOKOOTBOJIbI M 3a3EMJIUTEIIH .

10.18.2. BepTukanbHble MOJHASTIPUEMHHKH JOJDKHBI OBITh U3TOTOBIICHEI M3

KpyIJIoi crainu cedeHueM He menee 200 MM%, annHoOil He MeHee 500 MM H
VKpEIUICHbI Ha OMOpe WIIM HEMOCPEACTBEHHO Ha CaMOM 3alUIaeMOM 31aHUH
WITH COOPYI)KCHHUH.

FOpI/IBOHTa.TIBHLIe MOJIHUCIPUEMHHUKHN  JTOJKHBI OBITh HM3TOTOBIIEHBI M3

CTAJIbHBIX MHOT'OIIPOBOJIOYHBIX TPOCOB CEYCHUEM HE MCHCC 50 MM2.

10.18.3. TOKOOTBOJIBI, COECTUHSIOMINE MOJHUENIPUEMHUKHA BCEX BHJIOB C
323eMIIUTEISIMH, CJIEJIyeT BBIMOIHATE U3 CTalu. FIX pa3Mepbl TOJHKHBI ObITh HE
MEHee MPHUBEJICHHBIX HIDKE:

CHapyxu 31aHus
Ha BO3JyXe B

3emiie

JluamMeTp  KpyriblX — TOKOOTBOJOB M IEPEMBIYEK, MM
8 -

JlnamMeTp KpYIJIbIX BEPTUKATBHBIX (TOPH30HTANBHBIX) SEKTPOJOB, MM.............. -
16 (14)

Ceuenue (TONIIMHA) MPAMOYTOJIBHBIX TOKOOTBOJIOB, MM (MM)...
160 (4)

HauMenpmme  pa3Mmepbl  TONEPEYHOTO  CEYCHUS  MOJHHE3aIIUTHBIX
IIPOBOJHUKOB, BBIIOJIHEHHBIX M3 OIMHKOBAHHON CTaaM, MeIu U APYIHX
MaTepHaJOB, JaHBl JUIl BEPTUKAIGHBIX MOJHHEIPUEMHUKOB M BEPTHKAIBHBIX
3azemiuTenet B Tabm  10.3, A1 TOKOOTBOAOB M  TOPH3OHTAIBHBIX
MOJTHHETIPUEMHHKOB - B Ta0i. 10.4.

10.18.4. MosiHuenIpUEMHAasE CETKa JIOJKHA OBITh BBINIOJHEHA M3 CTaJbHBIX
MPOBOJHUKOB THAMETPOM HE MEHee 8 MM, YIIO)KeHa Ha HEMETaJUIMYeCKYIo
KPOBIIO 3[aHUSl CBEPXy WJIM IOA HECropaeMmble HIH TpPyIHOCTOpaeMble
YTEIUIUTENb WIIH THAPOU30IIHI0. Pa3mep siueek ceTKH JOoIDKeH ObITh He Oojee
6°6 M. CeTka B y37ax JI0OJDKHA OBITh COCTUHEHA CBAPKOIA.

B 37aHUSAX ¢ MOKPBHITHAMH IO METAUTMYeCKHM QepmaM Win Oamkam
MOJIHUETIPUEMHYIO CeTKY Ha KpOBJIE HE YKJIaIbIBaloT. B aTOM ciydae Hecymue
KOHCTPYKIIHMU TOKPBITHS JOJDKHBI OBITH CBSI3aHBI TOKOOTBOJAMH U3 CTAJBHBIX
crepxxHeld mMapku Al nuamerpom 12 mm. Bee Merammueckue gerand,
pacmojokeHHble Ha KpoBie (TpyObl, BEHTWIIHOHHBIE YCTPOWCTBA,
BOJIOCTOYHBIE BOPOHKHU U T.II.) JOJDKHBI OBITH COCIUHEHBI C MOJHHUETPUEMHOM
CeTKOM MOJIHMEeOTBOJaMH. Ha HeMeTaUIMYecKHX BO3BBIIIAIOIIUXCS YacTsIX
3aHUH ClIeyeT JONOIHUTEIBHO YIO0KUTh METAIIMYECKYIO CeTKY M COSANHHUTH
ee TP IMOMOIIM CBAPKH C MOJTHHEIPUEMHON CETKOW Ha KPOBIIE.
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10.18.5. Tlpu mpoknamke MOJHHENPUEMHOW CETKM M  YCTaHOBKE
MOJTHHEOTBOJIOB CJIEAYET UCIIONB30BaTh HA 3aIMUIIAeMOM OOBEKTE BCIOLY, T
3TO BO3MOYKHO, B KaU€CTBE TOKOOTBOJOB METAIIIMYECKUE KOHCTPYKIIMH 3AaHUH
U COOPYKEHUI (KOJIOHHBL, (epMbI, paMbl, MOXKAPHBIE JIECCTHUIIBI U T.II., & TAKKE
apMaTtypy JKeJIe300€TOHHBIX KOHCTPYKIHMH) TpHU YCIOBHM OOECIIeYCHHUs
HETPEPBIBHON DIICKTPHUUYECKON CBSI3HM B COCIMHEHHSX KOHCTPYKIHH |
apMaTypsl ¢ MOJHHMENPUEMHUKAMH M 3a3€MJIMTENISIMHU, BBINOJHIEMBIX, Kak
[IPaBUIIO, CBAPKOM.

10.18.6. Ecnu crpoutenbHble KOHCTPYKLMH 3[aHUS HUCIOJB3YIOTCS JUIS
MOJTHHE3AIIUTHI, TO YCTPOHCTBO MOJIHHE3ALIUTHl 3aHUS C HCIOJIb30BAHHEM
CTPOUTEIBbHBIX KOHCTPYKLUH BKIIOYAaeT B ce0sl MOJHUENPUEMHYIO CETKY (HIIH
CTEP)KHEBBIE MOIHHEOTBOJbI), COCAUHEHHYIO C IOMOIIBI0 METAJUIMYECKUX
IepeMbIUeK C apMaTypodl KOJOHH U KeJe300eTOHHBIX (yHIaMEHTOB-
3a3eMITUTENIeH.

Tabauya 10.3.

Haumenbmuepawwepbz nonepevyHoco cedeHusl 6epmuKalbHblX
MOJITHUENPUEMHUKO8 U 86ePMUKAIbHbIX 3azemaumeneti

Pazmepst
Matepuan Kirace npoBomukos |Coprament| [uamerp npyTka, | [110mans cevenns,
MM MM
Menp
OnunkoBanHas | MOJHUENPUEMHUKI
cTaib (A),
Hepixaseromast Sazemmnrenu (E,) IIpyTox 16 200
cTajb
AmoMuHueBbIH | MoTHUENTPHEMHUKH
CILIaB (A)

Tabauya 10.4.

Haumenbmuepasmepbz nonepevHoco cedeHusl MoKOOME0008 U
2OPU3OHMAIbHBIX MOJHUENPUEMHUKO8

Pazmepst
ITnomans
Matepuan CopraMeHT Junametp Tonmmna Juametp CeuCHIS
MPYTKa, MM | IOJIOCHL, MM | IPOBOJIOKH, MM 2
MM
Menb IIpyrox
1 Tlonoca
y)KeHas Me/lb Tpoc 5
o IIpyrox
AnoMuHUH Tpoc 3 50
ANIOMHHHUEBBIN IIpyTox 1,8
CILIaB ITonoca
2,5
OuuHKOBaHHas Tpoc
cTajb
Hep:xaseromas Ipyrox 8
Ionoca 75
cTanb 10 3
Tpoc 29 72
AmIOMUHUI TTosoca ? 75

Ba)KHble NYHKTbl AOKYMEHT3a MO)KHO HaTH No CCbINKEe I Ha JHepreTuK.py


https://energeteek.ru/knowledge-base/ntd?ntd-ntd-139=150

Puc. 10.11. ¥Y3ea B cucTeMe MOJHHE3AIUTHI MHOT0ITAKHOI0 31aHUS C
JKeJ1e300e TOHHBIMH PHUTeJISIMHU C TOJIKAMU:

1- COCAMHHUTE/IbHASA 1€TAJb; 2 - IIATHI NMOKPLITHHA] 3 - KoJIOHHA

Puc. 10.12. ¥Y3esq B cucTeMe MOJIHHE3AIUTHI MHOT03TasKHOT0 3[aHHUSI C
NMPSAMOYT0JIbHBIMH KeJ1e300€TOHHBIMM PUTeJISIMU:
1 - coeAMHUTENbHAS IeTaJIb; 2 - CETKA MOJHUE3AIUTHI; 3 - 0eTOH 3aMOHOTHYMBAHUS; 4 -
IJINTA NIOKPBLITUSA] 5- COCAMHHUTEJIbHAA J€TAJb

Jns coenuHeHHsT € apMaTypoil KOJIOHH, MCIONb3yeMOW B KauecTBe
TOKOOTBOJIOB, MOJIHMENIpUEMHAs CETKa IPUBAPUBAETCS K CIIEHUAIBHBIM
COCIMHUTEIBHBIM M3ACNUSAM, 3aJ0XKEHHbIM B IIBBl MEXIY IUIMTaMHU
nepekpbITHs.  [IpuMmepsl  y310B,  00ECIEUMBAIOIINX  HENPEPHIBHOCTD
JJIEKTPUYECKO 1T B CHCTEME MOJIHHE3AIIUThl B 3IaHUAX CO COOPHBIM
JKeNe300eTOHHBIM KapKacoM, JaHbl Ha puc. 10.11, 10.12.
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10.18.7. ’KenezoberoHHble HyHIAMEHTHI 3IaHHIH U COOPYKCHUH, HAPYKHBIX
YCTaHOBOK, OIIOpP MOJIHHEOTBOJOB CJENYyeT, KaK IpPaBUJIO, HCIOJIb30BaTh B
KayecTBEe 3a3eM/IMTeNed  MOJIHME3alMThl HpU  YCJIOBHH  oOOecIieueHMs
HEINPEPBIBHOW 3MIEKTPUYECKON CBSA3M 10 MX apMaType W MPUCOSAMHEHHs ee K
3aKJIaIHBIM JETANISM C IOMOIIBIO CBAPKH.

butymMHBIE 1 OUTYMHO-TAaTeKCHBIC TIOKPHITUS HE SBISIFOTCS TPEMSTCTBUEM
JUISL UCTIONB30BaHMs (DyHIAMEHTOB.

10.18.8. Merannuueckue KOHCTPYKIWH u KopIryca BCETO
JNEKTPOTEXHUUECKOT0 00OpYIOBaHMS M  alIaparoB, HaXOISLIUXCS B
3alIMIIaeMOM 3aHUH, IOJDKHBI OBITh TPHCOCOMHEHBl K 3a3eMILIOIIEMY
YCTPOMCTBY 3JEKTPOYCTAHOBOK, O 4YeM MJOJDKHBI OBITh JAHBI yKa3aHUS B
3JIEKTPOTEXHUYECKON YaCTH IMPOEKTA.

10.1 S.9. KoHCTpyKIMH TOKOOTBOJIOB M 3a3eMIIUTENICH B YCTpOMCTBaX
MOJTHHE3AIIUTHl aHAJIOTHYHBI KOHCTPYKIUSM 3a3eMJISIFOIIMX IPOBOJHHKOB H
3a3eMIIMTeNeH B YCTPOWCTBAaX 3allUTHOIO 3a3€MJICHHS DJIEKTPOYCTaHOBOK,
MO3TOMY TpeOOBaHMS K MX YCTPOMCTBY W MPOKIAJKE, a TaKKe TPeOOBaHHS K
9MEKTPOMOHTaKHBIM paboTaM, aHaJOTUYHBI H3JI0KESHHBIM.

10.18.10 VYcrtaHoBKy MOJHHENPUEMHON CETKH, OTIEIBHO CTOSIINX,
KPBIIHBIX ¥  TPUCTCHHBIX MOJHHUEOTBOAOB, a TaKXKe yIIIyOnEHHBIX
3a3eMIINTEIIEH, BBIITOJTHSAIOT CTPOUTENbHBIE OPTraHU3aIlHH.

I'TABA 11. TIPOBEPKA, HCIIBITAHUA U CIAYA PABOT

11.1. Ilpu cpaye-mpueMKe B  OKCIUTyaTalldI0  CMOHTHPOBaHHBIX
3a3eMIIOIIMX ~ YCTPOMCTB  JODKHA  OBITH  HpEABsBICHA  CIEAyIoIIas
TEeXHUYECKAsT JOKYMEHTAIHs Ha KaXK/bIH OTIENBbHO CTOSIINN OOBEKT:

a) TMacmopT, CoAepXKaIluil cxeMy 3a3eMJIeHUs, a TaKXKe OCHOBHBIE
TEXHUYECKHE JAHHBIE O PE3yJbTaTaXx IPOBEPKU COCTOSHUS 3a3€MILIIOLIETO
yCTpOHCTBa, XapakTepe PEMOHTOB M H3MEHEHUSX, BHECEHHBIX B JAHHOE
YCTpOHCTBO;

0) MPOTOKOJBI IMPHEMO-CIATOYHBIX HCIbITaHUH. Cxema 3a3emiicHHS B
MacropTe JODKHA OBITh B BHJIC HCIONHHUTENBHBIX YEPTEXKEH IPOeKTa
3a3eMIIIOLIETO YCTPOWCTBA C M3MEHEHUSIMHM, BHECEHHBIMM B IIpolecce
CTPOUTEIBCTBA.

JlaHHble 0 pe3ynbTaTax MPOBEPKH COCTOSHMS 3a3eMIIIOLIET0 YCTPOHCTBA B
MacIopTe AOJDKHBI OBITh B BUJIC aKTOB OCBHIETEILCTBOBAHUS CKPHITHIX PaboOT
[0 MOHTaXY 3a3¢MJIIIOLIMX YCTPOHCTB U NPHCOCIUHEHMH K €CTECTBEHHBIM
3a3eMIIOLNIMM YCTPOMCTBAM, a TaKXKE aKTOB OCMOTPA U IPOBEPKH COCTOSIHUS
OTKPBITO MPOJIOKEHHBIX 3a3eMIISIOLINX TPOBOTHUKOB.

11.2. TlapameTpbl 3a3eMIIOLIETO0 YCTPOMCTBA CIELYET ONPENEIATh B
COOTBETCTBHUHU CO CJIEAYIOLIMMHU PEKOMEHIAIUIMH.

A. M3mepeHne 3J1eKTPHYECKOK CONPOTUBIEHNS 3eMJIH

VY ienpHOE 3IEKTPUUECKOE COIPOTHUBIECHNE 3€MIIH 110 ITyOHHE ONpeaenseTcs
METOJIOM BEPTHKAIBEHOTO IeKTpHUeckoro 3oHaAupoBanus (BO3) mpu momomu
uzMepurens conpotusiieHus 3azemieHus MC-08 (07) unmu M-416 (puc. 11.1), a
taroke MKC-1 umu MKC-50. K TokoBeiM 31ekTposam AB nonkmrouarorcs
TOKOBbIE  BBIBOABI ~NpUOOpa; HANpsDKEHHE MEXAy MOTEHIHAIbHBIMH
JNIEKTPOJAaMU  TOJaeTcs Ha MOTEHOMalbHBIC BBIBOABI mpubopa. Ilo
M3MEPEHHOMY 3HAYCHHIO CONPOTHBICHHA P — ONPEACISCTCS Kaxyleecs

YACIBbHOC COIIPOTUBJICHUC!
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rae k - KodpQUIMEHT, 3aBUCAIIANA OT PACCTOSHHS MEXIY DJIEKTPOJaMHU
W3MEpUTENbHON YCTaHOBKH.
[Ipu paBHBIX pacCTOSHUSX MEXIY MIEKTPOJIAMH, T.€. IpH a = AB/3,

k= 2na,

rZle @ MPUHUMAETCS PaBHBIM JBOHHOM TTyOWHE CIIOS TPYHTA, 10 KOTOPOTO
IIPOU3BOANTCS U3MEPEHUE p.

[lpu wuccrenoBaHUM WM3MEHEHUS CONPOTHUBICHHS TpPyHTa MO TIyOHHE
nenecoodpazHo nposectu 10 - 15 u3MepeHHd MpHU Pa3IUYHBIX PACCTOSHUSIX
MeXIy d7ekTpoaamu. L{eHTp yctaHOBKM O MPH 3TOM OCTAETCS HEU3MEHHBIM.
Tpaccy ans u3MepeHWH HYXHO BbIOMpaTh Ha paccrossHud 5 - 10 M or
METAJUTHYECKIX KOMMYHHUKAIUH.

MC-0,7(6,8)
M-41§
Eio  ofs ol

I
'

Puc. 11.1. Cxema i1 onpeesieHus! y1eJIbHOIO CONIPOTUBJICHUS IPYHTA:
a - u3mepuresem 3azemiaenust MC-08 (M-416); 6 - no MeToy aMnepMeTpa-BoJIbTMETPa

3HaveHus k U1 COOTBETCTBYIOIUX PACCTOSHUM MEXIy JIEKTpOJaMu Ipu
MIPOBEJCHUU U3MEPEHUI C PA3HOCOM 3JIEKTPOIOB CIIENYIOLIHE:

30 45 60 90 120 150
10 15 20 30 40 50

62,8 94,2 125,6 188.4 251,2 314

Paccunrannbie mo ¢opmyne (11.1) 3Ha4YeHUs KaKylIErocs YAEIbHOTO
COINPOTHUBIICHUS TPYHTA CIIEAYET MPEICTaBUTh B BUJAE rpaduKa, Ha3bIBAEMOTO
kpuBoii BO3, Ha norapudmuyeckoii Oymare ¢ jorapu()MHUUECKON €IUHHILICH,
paBHO#1 6,25 cMm.

Io ocu opauHAT OTKIAABIBAIOT 3HAYCHUS P, , a 10 ocH abeuuce - 0,548 (B

Merpax). [ ompemesreHHs MapaMeTpoB IBYXCIOHHOTO TpyHTa (YAENBHOTO
COIPOTHBIICHHS [IEPBOTO W BTOPOTO CIIOEB P, Py U MOLIHOCTH BEPXHETO CJIOS

1) TIONB3YIOTCS PACYETHBIMA KPUBBIMH - TTaneTkamu (puc. 11.2). [lomyuennyro

9KCHEPUMEHTAIBHYIO KPHBYIO KaJbKHUPYIOT BMECT€ C OCSIMH KOOpDAMHAT U
HaKJIaJbIBalOT Ha Habop manerok. [lepeMernas KaibKy 1Mo HaboOpy MANETOK,
JOOMBAIOTCS HAWIYYIEro COBMNAAEHHs KPUBOH C OZHOW U3 TEOPETHYECKUX
kpuBbIX. OCH KOOpIWHAT MPH 3TOM JOJDKHBI OCTABATHCS MapaUICIbHBIMH.
3areM, OTCUMTAaB OPAMHATY OIMIMPHYECKOH KPHBOH p',, OTCEKaEMyI0 OCBIO

abcrucc TaJeTKu A, MOJYYaloT YICTbHOE CONPOTUBICHHE BEPXHETO CIOS
TpyHTa.
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Ocb OpZMHAT MANETKU Py OTCEKAET HA OCH a0CLMCC SMIMPHYECKOH KPUBOH
\' OTpe30K /1| ONpeAeNIONKi TIyOHHY TPAHHIIBI PA3JIENa CIIOEB, T.€. TONMIHHY

BepxHero cinos. CompoTHBIEHUE BTOPOTO CJIOS OHpEAEIseTcs ACHUMITOTOM
SMITUpHYEcKoit KpuBoi pu | 6onbmmx 3HaUeHHUAX AB/2.

Ha puc. 11.3 mpuBeaeH mnpuMep OmpeleieHUs] MapaMeTpoB rpyHTa. B
paccMaTprBaeMOM MpHMepe 3KCIepUMeHTanbHas kpuBas BDO3 (mTpuxosas
NMHMSL 2) COBNAZACT C MANCTKOH py/py = 1/4. Ilanmetka moctpoeHa B 0CsSX

KOOD/IMHAT: P, - OCh OpHMHAT, A - OCh abCHUCC; OCH KOOPIMHAT
JKCIIEPUMEHTAIBHOW KPUBOM p’K u A'. Ilpu coBmemenun kpuBoii BO3 ¢
NAJeTKOH  OCh  OpJAMHAT —INANeTKH p,_ OTCEKAeT HA  OCH abcnuce

SKCIIEPUMEHTAIILHON KPUBOM A' OTPE30K, ONPEACISIOIINN TOJMIIUHY BEPXHETO
cmos hy = 4 m. Ocp abcuucc maneTkH 1 OTCEKAeT Ha OCH OpAHHAT

SMIMPHYECKON KPHBOH p',. OpAMHATY p', ONPEACISAIOLIYIO CONPOTHBICHHUE
BEPXHEro Closl rpyHTa. [ paccMaTpuBaeMOro Ipumepa P, = 500 Om - m.

Conporusnenne BTOPOro ciiost py = p1/4 =1250m - m.
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Puc. 11.3. Onpenesienue napaMeTpoB YJIeKTPHUYECKOH CTPYKTYPbI IPYHTA:
1 - kpuBas najnerku B33; 2 - sxcnepumenTaibHas kpubasi B33

b. U3MmepeHne CONPOTHBIIEHNS 3a3eMJISIOIINX YCTPOHCTB

H3mepenue conpomuenenusn 3azemaumeneti. MeTonsl H3MepeHHs
EKTPUYCCKUX  XAPaKTePUCTUK  3a3eMJIAIOIIUX  YCTPOMCTB  JOJIKHBI
obecrieunBaTh CIIEAYIONIEe OCHOBHBIE TPEOOBAHMS: OMIMOKH TPH H3MEPEHUH
He JoJkHBI nOpeBbimaTh 10 %; Mamas  TPYZOEMKOCTb  HM3MEpEHUs;
2NEeKTPOOE30MaCHOCTh TePCOHANA, BBITOTHSIIONIETO M3MEPEHUs, a TaKKe JIHII,
CITy4aifHO NPHKACAIOMIUXCS BO BpeMs H3MEPEHHS K 3a3EMIICHHBIM YacTsIM
JJIEKTPOYCTaHOBOK.  [IpHOOpBI  HOJKHBI ~ 00ECHEeYMBATH  MaKCUMAaJbHO
BO3MOXKHYIO TOMEXO03aIIUIICHHOCTb.

DKCIEpUMEHTAIbHOE  ONpPENENICHHE  CONPOTHBICHUS  3a3eMIISIOIIETO
YCTPOMCTBA CBOJUTCS K OJJHOBPEMCHHOMY H3MEPCHHUIO HANPSDKCHHS HAa HEM M
CTEKAIOIIero B 3eMIII0 TOKa. JIJIS1 9TOTO MCHONB3YIOT TaK HAa3hIBAEMYIO CXEMY
amIiepMeTpa-BOJIbTMETPA.

H3MepeHne CONpPOTUBIICHHS PACTEKAHWIO OJWHOYHBIX —3a3eMIIHTEINeH
HPOM3BOJIAT IO CXeMaM, YKa3aHHbIM B Ta0u. 11.1.

H3mepenue conpomuenenus 3azemaaouezo ycmpoiicmea.
ConpoTuBIeHHE  3a3eMILIIOLIMX ~ YCTPOMCTB  ClielyeT  U3MEpsATh IO
OOIIENPUHATOMY METOJy amIiiepMmerpa- BoinbTMeTpa (puc. 11.4), mpu 3TOM
UCIIONB3YeTCS M3MEPHUTENIb  3a3¢MIICHHS CO  INKAJIOH, IpagyHpOBaHHOM
HEIOCPECTBEHHO B OMaX. MOXHO TakkKe HCIIONb30BaTh  KOMIUIEKT
reo¢usnveckoit anmnaparypsl UKC-50.

To4HOCTP W3MEpPEHUs 3aBHCUT, B OCHOBHOM, OT MpPaBUIBHOCTH
PACIONIOKEHHST M3MEPHUTEIIBHBIX JIEKTPOJIOB: TOKOBOrO 7 M MOTCHIMAIBHOTO
II. Tlpu pasaMYHBIX TEOdJEKTPHYESCKAX pa3pe3ax TIpyHTa (Pa3Id9HBIX
COOTHOLICHHSX yJCIBHBIX COMPOTUBICHHUI TOBEPXHOCTHBIX U MOACTHIAOIINX
CJIOEB TPYHTa) OJIM3KOE K IEHCTBUTEIFHOMY 3HAYEHUE COIIPOTHBIICHUS MOXKET
OBITh MOJYYCHO MPH PA3TMYHOM COOTHOLICHHH PACCTOSIHUHA OT HCIBITYEMOro
3a3eMJIATENS [0 MOTEHIUAIBHOTO U JI0 TOKOBOIO 3JIEKTPOIOB.

Vi3MepuTenbHbIC IEKTPOIBl PEKOMEHIYETCsl pa3MellaTh [0 OJHOIYYCeBOM

cxeme puc. 11.4: TOKOBBIA dneKTpox 1 Ha paccTOSHUM Fy. = 2D

(mpeamovTuTenBHO 1y = 3D) OT Kpas HCHBITYEMOIO  3a3¢MIISIOLIErO

ycrpoiictBa (D - Haumbojblias IUAaroHaidb 3a3eMILIIONIETO YCTPOWCTBA) H
MOTEHUUATBHBIA 371eKTpo [/ ycTaHAaBIMBAIOTCSA MOOYEPEIHO HA PACCTOSHUAX

0,2r3T; O,3r3T; 0,4r3T; O,5r3T; 0,6r3T; O,7r3T; 0,8r3T.

W3mepeHns: CONPOTHUBIICHUS MPOU3BOIST MPU YCTAHOBKE MOTEHIUAIBEHOTO
3JIEKTPOJa B KaXKJOW U3 yKa3aHHBIX TO4eK. [lo JaHHBIM H3MepeHHH CTPOUTCS
KpHUBasi 3aBUCHUMOCTH CONPOTHBICHHUS OT PACCTOSHUS MOTEHLHUAIBHOTO
3JIEKTPOJa J10 3a3eMJISIoIIero ycrpocrna 3.

Ecnu Buj mosmyyeHHOH 3aBUCUMOCTH COOTBETCTBYET M300paKEHHOW Ha pHC.
11.4. crnjoumHOM JMHMM, a 3HA4YEHUS CONPOTHUBICHUN, H3MEpPEHHbBIE IPHU

MOJIOKEHHUSAX TMOTEHIMAIBLHOTO 3JIEKTPOJa Ha PACCTOSHUSX O,4r3T i O,6r3T,

omnnyatoTcst He Ooinee yeM Ha 10 %, TO 3a CONPOTHBIICHHE 3a3EMIIIOIIECTO
YCTpOWCTBAa TIPUHMMAETCS BEJIMYMHA, HU3MEPEHHas IpU PACHOJIOKEHUU
HOTCHIUAIBHOrO 3JICKTposa Ha paccrosun 0,57,

Tabauya 11.1.
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Cxemol U3mMepeHust cConpomueilenus pacmeKasuro 0OUHOYHBIX 3a3eMaumeneii

Hsmepenne CxeMa u3MepeHus
CONPOTHBIICHUS TpuGopst OCco0EHHOCTH H3MEPEHUS
pacTeKaHHIO
OnuHouHbIe Paccrosinue MEXTy
BEpTHKAJILHBIE 31eKTpOAMHU
3a3eMIIMTEN Wsmeputenn  (mpunumaetcs:
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Puc. 11.4. Ilpumep nocTpoeHHUsI 3aBUCHMOCTH U3MEPEHHOI0
CONMPOTHBJICHHUS 323eMJISIIOLIEI0 YCTPOHCTBA OT MOJIOKEHHUS
NOTEeHIHAJbHOI'0 3/1eKTPOoAa

Ecin  3HaueHuMs  cONpOTUBIEHUH, U3MEPEHHbIE IPU  IOJOKEHUAX

TMOTEHIIUAIIBHOTO 3JIEKTPOJa Ha PAaCCTOSHUIX 0,4r3T u 0,6r3T, OTIIMYAFOTCS

6ostee yem Ha 10 %, TO M3MepeHUsT CONMPOTUBIEHUNH HEOOXOJUMO TOBTOPUTDH
IIPU YBEINYCHHOM B 1,5 - 2 pa3a pacCTOSHHN 0 TOKOBOTO 3JIEKTPOIA.

Ecnu monmydeHHass U3MEPEHUEM 3aBUCHMOCTH CONPOTHUBIICHUS OTJIMYACTCS
OT 3aBHCHMOCTH, W300paXXEHHOW CIUIOIIHON JWHHEH (HampuMep, Kak
n300pakeHHasl IITPUXOBOM JIMHUEH), YTO MOXKET OBITh CICICTBHEM BIIHMSHUS
MOJ3EMHBIX WJIM HAa3eMHBIX KOMMYHHKAIM, TO WU3MEpPEHHs IOJDKHBI OBITh
MOBTOPEHBI TP PaclOiI0KEHUH TOKOBOTO 3JIEKTPOJa B APYIOM HAIPaBICHUU
OT 3a3eMJIIOIIETO YCTPOHCTBAa. V3MepHTEeNbHBIE 3JIEKTPOABI JOJKHBI OBITH
IPUHSTHI B COOTBETCTBUM C MHCTPYKLMEH K IPUMEHEMOMY IPHOODY.

V3meputensHele  OpHOOPHI  (amIepMeTp,  BOJBTMETP,  H3MEPHUTENb
3a3eMJIEHHs) U TpaHCHOPMATOp TOKA JOJKHBI UMETh KJIacC TOYHOCTH HE MEHee
2,5. Ilpu npuMeHeHNN M3MEpHUTeNIeH ConpoTuBIeHNUS (Harpumep, tumna MC-08)
wiu reo¢pusndeckoro npudopa MKC ux TOKOBbIE M MOTEHIMAJIbHBIC 32)KUMbI
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ClleflyeT TPHCOCOUHATH K HCIHBITYEMOMY  3a3€MIIUTENIO  OTJACIbHBIMU
IIPOBOTHUKAMU.

B 1memnsx HCKIIOYEHHs BO3MOXHOTO BIMSHUS IOCTOPOHHHMX TOKOB Ha
pe3yIbTaThl H3MEPEHHUS HEOOXOANMO IIPOBEPUTH HAIMUINE HAMIPSHKEHHS MEXKTY
3a3eMJIMTENeM U MOTEHIUAIBHBIM 3JEKTPOAOM NPH OTKIIOYEHHOM HCTOYHUKE
HN3MEPUTETBHOTO TOKA.

ITpy HamM4YMM HaNpsDKEHHS OT MOCTOPOHHUX TOKOB HEOOXOAMMO HPUHSTH
Mepsl K BO3MOXXHOMY YMEHBIICHHIO €ro 3HAueHHS (HalpuMep, OTKIIOYHTH
3MEKTPOCBAPKY) WM YMEHBLICHHUIO €TO BIHUSHUA.

Jnsg 3ToM menmm peKOMEHIYeTCs MOBBICHTh HM3MEPHTEIBHOE HATPSDKCHHE
(ecm 3TO BO3MOXKHO TI0 YCIIOBHSIM TEXHHUKH JIIEKTPOOE30MACHOCTH) WIIA
HCTIONB30BAaTh OTCTPOHKY IO 4acToTe (MpuMeHuTs mpubop tuma MKC wm
MC-08). B oThmenbHBIX Ciy4asx MOXET IOMOYb TaKKe H3MEHEHHE
HAIIPaBJICHUS Pa3HOCA N3MEPUTENBHBIX IeKTponoB. Cxema pa3dupaeTcs JINIIb
[OCJIE BBIIONHEHHMS BCEX M3MEPEHHH M MOACYETOB, MHOATBEPKIAOIIUX
YIIOBIETBOPHUTEIBHBIIN Pe3yIbTaT H3MEPeHUH.

HawuGosnbiiee compoTuBiIeHNE 3a3eMIINTEIb UMEET JIETOM MPHU HauOOIbIIEM
BBICBIXaHHH 3€MJIH WM 3UMOHW TpH HambombIleM ee IpoMep3aHud. Eciu
CONIPOTUBIICHHE 3a3E€MJIMTENS M3MEPSIIOCh B CE30H, OTIMYHBIA  OT
MIPE/NONIaraéMOr0  Ce30Ha HAMOONBIIMX €ro 3HAa4eHHH, TO H3MEPEHHYIO
BEJIMYMHY R3 YMHOXAIOT HA CE30HHBIH KOIPGULUMEHT CONPOTHBICHHA

3a3eMIIATEIIS Kc. IIpu wu3mepennu R CHIOXKHBIX 3a3eMJIMTENEH B BUIE

3aMKHYTOI'0 KOHTYpa LIEIecO00pa3HO OTMEPSTh PACCTOSIHUSL OT Kpasi KOHTYpa,
Kak IToKka3zaHo Ha puc. 11.5, 11.6, mpy 3TOM pacCTOSIHUE OT T€OMETPUIECKOTO
LEHTPa CJOXKHOTO 3a3eMJIUTENs] 10 Kpash KOHTypa a CIeQyeT OINpenesTh,
HCIIONB3YsI IPOCKTHBIC JaHHBIC.
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Puc. 11.5. OcHOBHBIE cXeMbI B3aHMHOTI'0 PACIIOJIO:KeHUS 3a3eMuIHTe s 3 1
ajexktponaoB 7T u IT:

a, 0- OHOJIyY€eBbI€ CXE€MBI; 6 - IBYXJIyUYe€Bas CXemMa; ‘- LHEHTP 3a3eMJIHTEIA

Ecnu 3a3eMunTenb BBINONHEH B BUJAE OJMHOYHON TOPH30HTAIBGHON MOJIOCHI
C pSAZOM BEpPTHKAIBHBIX 3JEKTPOJIOB (rpedeHka) wiu 0e3 Hux (mpocToi
TOPU30HTANIBHBIN), TO PE3yNbTaThl U3MEPEHUS] R OKAa3bIBAIOTCS JOCTATOYHO
TOYHBIMU IpHU pacnonoxeHuu 7 u I B cOOTBETCTBUM C puc. 11.7.
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Puc. 11.6. Onpenenenue paccrosinmii 10 ekrpoaos 7 u IT oT xpas
KOHTYPAa CJI0KHOTI'0 3a3eMJIUTeJIs

a - OIHOJTIy4eBasi cXeMa; 0 - ABYXJIydeBasi CXeMa; * - IeHTP 3a3eMJIuTest

Puc. 11.7. Cxemsl pacniosio:kenus 3jexktpoaos 7 u I1 npu u3mMepeHnu
COMPOTHUBJIEHHS CJI0KHOTO 3a3eMJIUTE/IsI B BH/I€e I'PeOeHKHU:

a - oiHOJy4eBast; 0 - IBYXJIy4YeBast

B. U3mepenne HANPSIKEHUS TPUKOCHOBEHUS

IMpn wm3MepeHUsIX B TIpomecce HPHEMOCTATOYHBIX HCIBITAHHNH U IIpU
NEPUOANYECKUX H3MEPEHUSX B OIKCIUIyaTallud PEKOMEHAYETCsl MPUMEHSTh
METO]] aMIIepMETP a-BOJIBTMETPA.

Merton  aMmmepMeTpa-BOJIETMETpAa  IPU  IOBTOPHO-KPAaTKOBPEMEHHOM
npuioxeHuu HanpsbkeHus 10 500 B nmpoMbIIuIeHHOM 9acTOThI (JUIMTEIbHOCTD
umnyibcoB 0,05 - 0,1 ¢, amutenbHOCTh may3 5 - 10 ¢) MO3BOJSET MOTYYUTH
OombIioe  3HAYEHWE  M3MEPHTENBHOTO  TOKa  Tpu  obecnedeHHH
9MEeKTPOoOEe30MIaCHOCT  NPOM3BOACTBA  M3MEpeHHi  0e3  creuuasbHO
MIPUHAMAEMBIX Mep. CyIIHOCTE METO/Ia aMIIepPMETPa-BOIBTMETPA 3aKII09aeTCs
B OJHOBPEMEHHOM H3MEPEHMH TOKa (M3MEPUTEIBHOr0), CTEKAIOIEro C
3a3eMJINTENS, 1 HANPSDKSHUS IPUKOCHOBEHHS, 00yCIIOBIEHHOTO THM TOKOM.

Wsmepurenbhas nensd (puc. 11.8) coctout u3 ucroynukos nutanus (3C
WX TOKa), HCIBITyeMoro 3asemmurens 3V, TokoBoro osmekrpoma 7,
MOTEHLUATIBHOTO 3JIEKTpoa /7, TPOBOJOB U U3MEPUTENBHBIX TPUOOPOB.
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Puc. 11.8. [IpunnunuaabHas cxeMa u3MepeHusi HanpsiKeHu st
NPHKOCHOBEHHS 10 METOJY aMIIepMeTPa-BOJIbTMETpa:
3Y - 3a3emuisiomee ycrpoiicreo; 30 - 3a3eMiieHHOe 00opynoBanue; IT - noTeHMANbHBII

351eKTpoA; T - TOKOBBIii 3;1eKTPoA; R - pe3ucTop, MMUTHPYIOLIHIi CONPOTHBIIEHNE TeJla
qeI0BeKa

HampsbkeHne TPHUKOCHOBEHHS W3MeEpsSeTcs, Kak pPa3HOCTh MOTEHIHATIOB
MEXAYy JOCTYHNHBIMH TNPHUKOCHOBEHUIO 3a3€MJICHHBIMH METAJIMUECKUMHU
9acTAMH OOOpPYJOBaHUS MM KOHCTPYKIUH W IIOTCHIHAIBHBIM 3IIEKTPOJIOM,
UMHUTHUPYIOUIMM TIOOLIBBI YENOBEKAa, CTOSIIEr0 B KOHTPOJIBHOH TOUKe Ha
3emsie  (Ha momy). ComnpoTuBieHHE Tena  4eloBeKa ~ MMHTHPYETCS
9KBUBAJICHTHBIM CONPOTHBICHUEM NapauIebHO BKIIOUCHHBIX BOJIBTMETPa V U
pesuctopa R.

IIpyu wucnonb30BaHMM METOJa aMIIEPMETPa-BOJIBTMETpPa B  KayecTBE
ncrognnka DJIC MOTyT HPHMEHATHCS TPaHC(HOPMATOP COOCTBEHHBIX HYXKI,
pasaensitomuid  TpaHcopMaTop ¢ BTOpUYHBIM HampspkeHueM g0 500 B u
MomHoCTEI0 10 100 xBA, muratommuiics oT TpaHchopmaropa COOCTBEHHBIX
HYX]I, aBTOHOMHBII T€HEepaTop.

Jlns ocyIecTBICHUS MOBTOPHO-KPATKOBPEMEHHOTO PEXHMMa ITPUIIOKEHHS
HaNpsDKEHUS! PEKOMEHJYeTCs TNPHUMEHSITh OECKOHTAKTHBIM THUPUCTOPHBIH
KOPOTKO3aMBIKaTeNb C PETryIHPyeMOil JUINTEIFHOCTIO IMITYJIECOB U T1ay3.

ITpu ncnone3zoBanuu TpaHchopmaTtopa COOCTBEHHBIX HY)K[ CXeMa TOKOBOI
I[eTH cOOMpaeTcsl B COOTBETCTBHU ¢ puc. 11.9. HeliTpans BTOpHIHONH 0OMOTKH
TpaHcopmaTropa mpu 3TOM 3azemisiercs. Eciam uMmeercss BO3MOXHOCTh
M3MEHSTh MECTO 3a3eMJICHUS HEHTpaid, ee 3a3eMIICHHE CIIEAyeT BHIIOIHATH B
TOYKE A B COOTBETCTBUH C YKA3aHUSIMH JUIS 3a3€MJICHUSI BTOPUYHOH OOMOTKH
pazaensiomero TpaHchopMaTopa.

I[Ipy wucnonb30BaHMM THPUCTOPHOTO KopoTkozambikarens (DK3) on
BKJIIOYACTCSL IIOCIENOBATETbHO B TOKOBYIO Iemb. [IpH wnCIoap30BaHHA
paszessomnero TpancopmMaTopa TOKOBas LIEMb BHINOJHIETCS B COOTBETCTBUU

¢ puc. 11.9, 6.

Touka BBO/Ia TOKa B 3a3eMJISIOIIEE YCTPOUCTBO (TOUKA A) pacroiaraercsi:

a) TpU HU3MEPECHUSIX Yy padO4YMX MECT - HEMOCPEACTBEHHO Yy MecTa
HU3MEepeHunit;

0) TpU HM3MEPEHHSX Ha OCTAIPHON TEPPUTOPUHM - MO OJHOMY H3 JBYX
BapHaHTOB: NPH 3a3eMJCHHBIX HEHWTpasIX CUIOBBIX TPAaHC(HOPMATOPOB - Y
MecTa 3a3eMIICHHsT HeHTpalll OJJHOTO U3 TpaHCHOPMATOpPOB (MIPEATOYTUTETHHO
C HauOONbIIEH MOUIHOCTBIO); TPU pPa33eMIICHHOW HEHTpaliu CHIOBOTO
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TpaHchopMaTopa ¥ HAJMYMU KOPOTKO3aMBIKATENsl - B MECTE 3a3eMJICHHS
KOPOTKO3aMBIKATES.
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Puc. 11.9. IIpyHuMnuanbHbIe CXeMbl TOKOBBIX LENell MPu M3MepeHnsx

HANPSKeHUH NTPUKOCHOBEHMSI 0 METOy aMIlepMeTPa-BOJIbTMETpa:

a - ot ¢a3zpl TpaHchopmaTopa codcTBeHHbIX HY:KA (TCH); 6 - yepe3 10NMOJIHUTEIbHBIIH

TpancdopmaTop

B  kauecTBe  TOTCHIHMAJIBHOTO  JJIEKTpOJA  CIEOyeT  IMPHUMEHATh
METAJUIMYECKYI0 KBaJpaTHYIO IUIACTHHY pasmepoMm 25725 cm. (puc. 11.10).
IToBepxHOCTh 3eMJIM B KOHTPOJBHBIX TOYKAaX JIOJDKHA OBITh TINATEIHHO
BBIpOBHEHa (B rabapuraXx MOTEHIMAIBHOTO O3JIEKTPOJAa). 3eMIII0 MO
MOTEHIUATBHBIM 3JICKTPOJOM PEKOMEH/IYETCs YBIAXHAThH Ha TIIyOuHy 2 - 3 cM.
Ha norennuanbHelil 35eKTpo (MIaCTUHY) TOJIKEH OBITh MOJIOKEH IPy3 MacCoi
He menee 30 kr.

W3meputenbHbId TOK U TOUHOCTh U3MEPEHHUs] HANPSDKEHUH MPUKOCHOBEHUS
3aBHCAT OT COIPOTHBIICHUS U PACIIONOKEHHS TOKOBOTO 3JIEKTPOIa.

ConpoTHBIEHHE TOKOBOTO MIEKTPOIa, KaK NPaBHJIO, HE JOJKHO MIPEBBIIATh
COIPOTHUBIICHHE UCIBITHIBAEMOTO 3a3eMinTelist Oosee yem B 20 pas.

Paccrosinue mexay Onmkaillieidd 4acThO MCHBITHIBAEMOTO 3a3€MIIMTENS U
TOKOBBIM JJIEKTPOJIOM JOJDKHO OBITh He MeHee 1,5D (D - OonbIImii JINHSHHBII
pasMep 3aszemiuTessi B IUiaHe, Ho He MeHee 20 M. Ecnu 3azemusntens umeer
BHEIIHUH 3aMKHYTHII KOHTYp, TO D - Gonbmmast auaroHanb). TOKOBEIH AJIEKTPOX
HE JIOJDKEH  pacrojaraTbcsi — BOMM3M — TMOJA3EMHBIX  METaJUIMYECKUX
KOMMYHUKAIMK (TpyOOIpPOBOIBL, KaOem € METaITHYeCKOH O0O0O0JI0YKOH
OpoHel) wnM Kene300€TOHHBIX OCHOBaHWUM M (QYHAaMEHTOB, HMMEIOUINX
METaNIMYECKYIO CBSI3b C HCIBITBIBAGMBIM 3a3€MIIMTENIEM W TPOXOMSIINX
BOJIM3H HETO.
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Puc. 11.10. IToTeHUuA/ILHBIHA 3/1€KTPOJ, HMUTHPYIOLIUI B¢ CTYIIHU
Yesl0BeKa:

1 - Bn1axkHast CYKOHHAasl MPOKJIAAKA; 2- MeJAHasd IIACTHHAS 3 - racTuHa U3 H30JIAIIHOHHOI 0
MaTepHaiia; 4 - pyKosITKa MepeHoca 31eKTPOoAa; 5 - MPOBOXHUK /IS MOAKIIOYEHHUsT
MOTEHIHAJTBHOI'0 JIEKTPO/Ja K BOJILTMETPY

B ciydae oTcyTCTBUS 3a3eMIIUTENEH, KOTOPbIE MOTJIH OBITh HCIIONB30BaHbI B
Ka4ecTBE  TOKOBOTO  3JIEKTPOAA, TOKOBBI  3JEKTPOX  (3a3EMIIHTEIb)
PEKOMEH/IyeTCsI BBIIIONHATh B BHJE HECKONBKUX COEIMHEHHBIX NPOBOIHUKAMU
BEPTHUKAIBHBIX CTEPXKHEBBIX 3a3zemiuurenell auamerpoM 10 - 12 MM u amuHoM
1,5 - 2,5 m, morpy»aemMbIxX B 3eMJI0 Ha r1yOuHy 1,2 - 2,2 M 1 Ha pacCTOSHUU
3,5 M oguH ot npyroro. Ilpu ynensHoM conporuBnennu 3emin 10 100 Om M B
KauecTBE TOKOBOT'O 3JIEKTPOJa OOBIYHO JOCTATOYHO HCHONB30BaTh IBa-TPU
BEPTUKAIBHEIX ~ CTEPXKHEBBIX  3a3€MIUTENSA, TIPH OOJBIIEM  yACITHHOM
CONPOTHBIIEHUH 3EMIIH - YEThIpe U Oolee BEPTUKAIBHBIX 3a3eMINTENEH.

ITpu u3MepeHny METOAOM aMIEpMETPa-BOJIbTMETPA TOKOBYIO LIEIb CIEAYET

BBIIIOJIHATH HU30JUPOBAHHBIM ITPOBOJOM, CCEUYCHHUE KOTOPOIo BbI6I/IpaeTCH

HUCXOJs U3 OKUAACMOI'0 3HAYCHU U3MCPUTCIIbHOI'O TOKAa, HO HC MCHEC 2,5 MM2.

[Tagenue HampspkeHHsT B TOKOBOM IIPOBOJE, Kak IIPaBWIIO, HE JIOJDKHO
npeBpimath 10 % HOMHHAIBHOTO HANPSDKEHHS HCTOYHUKA —ITUTAHUSL.
[loreHunaneHas LeNb AODKHA BBIIONHATHCS H30JUPOBAHHBIM IPOBOJOM C
CCUeHHEM, BEIOPAHHBIM 110 MEXaHHYECKOH MPOYHOCTH.

DKBHBaJCHTHbIE CONPOTUBIICHUS BKIIOUEHHBIX MMapajieIbHO BOJBTMETpa U
pe3ucTopa He JOJDKHBI BBIXOIWUTH 3a mpenensl 1 + 0,05 kOm (ecau BXxomHOE
CONPOTHUBJICHUE BOJbTMETpPa paBHO wiu Oonbme 20 xkOm, TO cremyer
UCIOJIb30BaTh PE3UCTOP € corpoTuBieHHueM 1 kKOm).

AmnepmeTp, TpaHchOpMaTOp TOKAa M BOJBTMETP JOJDKHBI MMETh Kiacc
TOYHOCTH He MeHee 2,5. PexoMeHIyeTcs TPUMEHSTh MHOTOIPENSITbHBIE
BOJIBTMETPHI € MpeJesiaMyd U3MEPEeHUH OT J0Jiel BOJIbTa 0 HECKONBKUX COTEH
BONBT.  MOXKHO  HCHONB30BaTh  HAXOAANIMECS B 9KCILTYaTallH
MHOTOIpEe/IeNIbHBIC BoJIbTamriepMeTpbl, Hanpumep 11430, 11433, 11434 u np.

I[lpy TpUMEHEeHWH METOAa aMIIePMETPa-BOJIBTMETPA C  IOBTOPHO-
KPaTKOBPEMEHHBIM  NPWJIOKCHHEM  HAaNpsDKEHHS K HUCHBITHIBAEMOMY
3a36MIIMTENI0  W3MEPEHHWsl  JEeWCTBYIOIIMX  3HAYCHUH  HANpPsDKEHHS
IIPUKOCHOBEHHS U M3MEPUTEIBHOIO TOKA JOJDKHBI BBIIOJHSATHCS C ITOMOIIBLIO
UMITyJIbCHBIX BOJIBTMETpa M amrepmerpa. Ilpeaensl m3mepeHWid mpuOOpoB
PEKOMEHAYETCsI BBIOMpAaTh Tak, 4TOOBI INMPH HM3MEPEHHAX CTpenka mnpubopa
OTKJIOHsIACh HE MEHEe YeM Ha JBE TPETH IIKAJIbI.
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Ha To4yHOCTh M3MEpPEHHH MOTYT OKa3blBaTh 3HAYUTENIBHOE BIIMSHHE TaK
Ha3bIBaeMble IMMOCTOPOHHHE TOKH B 3emiie (ONMyXKIarolle TOKH, a TaKKe
00yCIOBJICHHBIE PAOOUYUM PEXUMOM 3JIEKTPOYCTAHOBKU TOKH, CTEKAIOIIHE C
3a3eMiIuTeNs B 3eMIi0). [loaToMy mepea u3MepeHnus IMi HEOOXOAUMO BBISICHUTh
HaJIMYye MOCTOPOHHUX TOKOB B 3eMJIe, NPUHSThH 110 BO3MOXKHOCTU MEPHI K HX
YMEHBIICHHIO WM OOECIeUHTh YCIIOBHS, TPH KOTOPHIX HANpsDKEHHE Ha
3a3eMIIMTENIE OT U3MEPHUTEIBHOTO TOKa ObUIO ObI MO KpaiiHeil mepe B 10 pa3
Ooutblire, 4eM 3HaYCHUE HAMIPSHKESHUS, 00YCIOBIEHHOE TOCTOPOHHUMH TOKAMH.

Hanpspkenus: momex ciegyeT OonpenesnsaTh MO IMOKa3aHWIO0 BOJbTMETpa Ipu
OTKJIFOUYSHHOM MCTOYHUKE TTHTAHUS N3MEPHUTEIBHOM eI .

HanpspkeHnss IpUKOCHOBEHUSI PEKOMEHIYETCS H3MEPSITh B KOHTPOJBHBIX
TOYKaX, B KOTOPBIX OTH 3HAYCHUS ONpPEICICHbl PacueToM  MpHU
POEKTUPOBAHUM. [IJIsi COMOCTaBICHUS M3MEPEHHBIX M PACUETHHIX 3HAYECHUH
HaNpsDKEHHH  TPUKOCHOBEHHsI HEOOXOAWMO IepecyuTaTh H3MEpEHHBIC
3HAYEeHUsI HAa PACUETHHIH TOK KOPOTKOTO 3aMBIKAHHMS C YYETOM CE30HHBIX
M3MEHEHUH YIENbHBIX COMPOTUBIICHUI TPYHTA.

[Mporpamma w3mepenuit npu K3 pomkHa BKIHOYATh CXEMbI MEPBHYHBIX
coenvHeHuH, BeAeseMble s K3, cxeMy m3aMepeHuH, MOpsIOK MOITOTOBKH
CXeM, IIepeueHb BBIAEIIEMOro 000pyJ0BaHMUs, OPAAOK U3MEPEHHH, IepeueHb
Mep, 00eCTIeunBaIOMUX 0e30MacHOCTh, HepedeHb OTBETCTBEHHBIX JIHII.

V3mepeHHble 3HAUCHHS HANPSODKEHUH IPUKOCHOBEHHS JIOJDKHBI OBITH
MpUBEICHHl K pacyeTHOMY TOKY 3aMBIKaHUs Ha 3€MII0 M K CE30HHBIM
YCIIOBUSIM, IPU KOTOPBIX HANPSDKEHHWS NPUKOCHOBEHMS HMMEIOT HauOolbliee
3HaueHHUe, o hopMyIe:

i 1000+ &

N (2 R ]

U?é din
d 1. 1000+R_

]

rac UM3M - I3BMCPCHHOC 3HAUCHUC HAIPSIKCHUA IPUKOCHOBCHHUA IIPU TOKE B

W3MEpUTENHHON LEH;

IK.pacu - pacyeTHBId JUIi 3a3eMIIAIOIIETO YCTPOMCTBA TOK KOPOTKOTO
3aMbIKaHHS
Rcm.u3M.cp - cpelHee 3HAUYEHUE COINPOTHBIIEHUH IOTEHIUAILHOTO

JJIEKTPOJA, W3MEPEHHBIX II0 cXeMe puc. 11.4 B MOMEHT H3MEPECHHUS
HaMpsOKEHUH TPUKOCHOBEHUS;

Rcm min MUHUMaJIbHOE 3HA4YE€HUE COIPOTHUBICHHUA IOTCHLIHAIBHOIO
JJIEKTpOJa.

CompoTHBICHHE TOTEHIHAIBLHOTO 3JeKTpoaa R u3MepsieTcss ¢

cm.usm
MOMOIIbI0 Meraommerpa co mkanoi or 100 OM B yeThIpex - IIECTH TOYKax
WU3MEPEHUsl HAINpPSDKEHUS TMPUKOCHOBEHUS TPU CYHIECTBYIOMICH IPH 3THUX
MU3MEPEHUX BIAKHOCTH TPYHTA (IIPH CYXOM TPYHTE BO BpEMs H3MEPEHHUS Unp

IPOM3BOJAUTCA YBJIAXHEHME TIPyHTa 0], NOTEHLHUAIBHBIM 3JIEKTPOAOM Ha
roybuny 2 - 3 cm). [lns mepecuera HCIIONB3YETCS CPEelHEE M3 M3MEPEHHBIX

3HAYCHUH Rcm.usm‘

MuHUManbHOE 3HAYCHUE CONPOTHUBIEHUS IOTEHIHMAIBHOIO 3JIEKTPOJa
Rcm.min Hu3MepsAeTcs 1o cxeme puc. 11.4 B OHOM U3 TOYEK IOCIE U3MEPEHUS
Unp U R, 15y, TP MCKYCCTBEHHO yBI@XHEHHOM Ha riy6uny 20 - 30 cm

IpyHTE.
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[Ipu 0TCYTCTBUU BO3MOXKHOCTH YBJIQ)KHEHHS TpyHTa Ha riryOuny 20 - 30 cm
p IPUHUMAETCS O CIEAYIOIINM 3HAUCHHSIM:

I'pyar B Mecre wu3MepeHHH
YaensHoe

conpotusieHue, Om

BeToH, TpaBsiHOl OKPOB HA TIIMHUCTOM IPYHTE, CYIeCh 03 TpaBbl
250

Ilecok, necuaHo-rpaBuiiHasi cMech, OUSHb MEJIKHI 3arpsi3HEHHbIH
MOYBOM 1IeOEHb, TPABSHOM INOKPOB Ha IECKe
1200

[IleGenb, 3arps3HEHHBIH IMOYBOH, METIAXCKas IUIMTKA
10000

Ecmn opu  HU3MEPCHUAX R MOJy4YWJIOCh MCHBIIC YKa3aHHBIX

cm.usm

3Ha4YEeHUH, TO RC MpUHUMAETCs] paBHBIM R

m.Min cm.usm

Ecnmu BO Bpems U3MEpEHUS HaNpsODKEHHH MPUKOCHOBEHHS TPYHT Ha
wiomazake noacraniuu (PY) yeBnaxxnen Ha riyouny 30 - 40 cm u Oonee, TO
1000+ 8, 0

BMECTO MONPaBOYHOTO K03 (HUIHeHTa 1000+ & . TpUMeHseTcs

k03¢ uIHeHT, paBHSIL 1,5.
ITony4eHHbIE JaHHBIE IPY U3MEPEHUH BHOCSTCS B POTOKOIL.

MMPOTOKOJI
HMCNBITAHMS 323eMJISIONIEr0 yCTPOoiicTBA

(00BeKT)
1. XapakTepHucTHKa AJIEKTPOYCTAaHOBKH (3a3eMJIISIEMOT0 OOBEKTa)

Homunansnoe Hanpsixenue PY kB

ITo Pexxum HelTpann
npoekty |PacuetHslii Tok oxHOdasHoro K3, [ans pabounx mect
KA JUTS OCTAJILHOM TEpPUTOPHH
Bpewms otkmouenus K3, ¢ OCHOBHOW 3aIIIUTON

Pe3epBHOI 3alTUTOMN

B nepuon |Pacuernslit Tok ogHOdazHoro K3, | 1u1st pabounx Mect
U3MepeHUs! KA JUIS OCTAJIBHOH TePPHTOPHH
Bpewms otkmouenus K3, ¢ OCHOBHOM 3aIIIUTON
Pe3epBHOI 3alTUTOMN

PacuerHbie poOpMyITBI:
2. TlpoBepka COCTOSHUS 3JEMEHTOB  3a3eMJISIFOIIMX  YCTPOWCTB
3a3emileHHE BBIIIOJHEHO I10 IPOEKTY

Ueprexu Ne

OTKJIOHEHHUS OT IIPOCKTa:
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(BIaXKHBIH, CyXOMH, MEP3IIbIii)
Tlorona npu uzmepeHuu

(cyxo, BOX /b, CHET, TeMIIepaTypa BO3LyXa)
W3mepuTensHble TpHOOPE

4. I/I3MepeHI/Ie COIIPOTHUBJICHHUS 3a3C€MJIAIOIICTO ychOﬁCTBa

OTHOCHUTENBHOE
3aBUCUMOCTb U3MEPEHHOTO CONIPOTUBIICHHS OT paccTosiHue J10 CormpoTHBIICHHE,

T0JIO’KEHHUSI TOTEHIHATBHOTO DIIEKTPOIa MOTEHIUATILHOTO Om
DIEKTPOJIA

0,2

0,3

0,4

0,5

0,6

0,7
00,10,203040,50,60,70,80,9 MeTeoposIorHyecKHe YCIOBUS

PacuerHplil moTEHIIMAN HAa 3a3eMIISIONIEM YCTPOICTBE

COHpOTI/IBJIeHI/Ie HU3MEPAIOCH MECTOAOM

___mpubopom

CxeMa KOHTypa 3a3eMJIEHHUs, MecTa IOAKIIOYEHHS HU3MEPUTENIbHBIX
nprHOOPOB MPH M3MEPEHHUHM M Pa3MEIIEHUH BCIIOMOTATEIbHBIX 3NEKTPOIOB
(yxa3aTb pa3Mepbl KOHTypa, pacCTOSHHE A J0 TOKOBOI'O 3JIEKTpoJa U 1O
MOTEHIUATBHBIX JIEKTPOIOB)

IIpumeuanue:

3aKirodyeHue :

Hcneiranune IIPON3BEII

(moanuck, haMunms, 1ata)

I'JIABA 12. TPEFOBAHWSA TEXHUKHW BE3ONNACHOCTH

12.1. Tlpu MOHTaxe 3a3eMIIAIONIMX YCTPOHCTB U  3IIEKTPUYECKHX
U3MEPEHUSIX Ha HUX CJIelyeT pPYyKOBOIACTBOBaThecsl IlpaBuiamMu TEeXHMKH
0€301acHOCTH MPH JIEKTPOMOHTaXKHBIX W HAJIAIOYHBIX paboTax.

12.2.  PaboThl 1O W3MEpPEHHSIM  JJICKTPUUECKUX  XapPaKTEPUCTHK
3a3eMJIIOLINX ~ YCTpOMCcTB AedicTByromux PY wu  moacranmmii  cnemyer
BBIIIOJIHATH 110 HApsIaM.
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12.3. Tlpu sneKkTpUYECKHUX H3MEpEHHUsIX O0e3 CHATHS HamnpsHKeHUs Ha
NEWCTBYIOIINX IMOJCTAHIMAX C KCIOJIb30BAaHHEM BBIHOCHBIX (32 TPEIebl
TEPPUTOPUN  THOACTAHLUUM) HM3MEPUTEIBHBIX  JIEKTPOJOB  HEOOXOAUMO
BBITIOJHATE CJIEAYIOIINE Mephl 0e30MacHOCTH (IUIs 3allUThl OT BO3ACHCTBHUS
MOJHOTO HANpPSDKEHUs] Ha 3a3eMJIMTeNIeé IPU CTEKAaHMH C HEro ToKa
0ITHO(A3HOTO KOPOTKOTO 3aMBIKAHU ):

a) M3MepuTenbHas YCTaHOBKAa, a Takke OTAEIbHBIE  DIIEMEHTHI
M3MEPUTETBHON CXEMBI (HalpuMep, TOKOBBIA M ITOTEHIHATBHBINA 3JIEKTPOJIBI),
Ha KOTOPBIX MOTYT TIOSIBUTHCSI OIIACHBIE HANpsDKEHHS, JOJDKHBI OBITh
OTPaXKJICHBI;

6) Ha  OrpaxICHMHM JIOJDKHBI  OBITh  CTaHJAApPTHBIE  IUIAKATHI,
MpeayNpEeKAAI0NINe 00 OMTACHOCTH MOPAKEHUS IIEKTPUIECKIM TOKOM;

B) Y MECTa UCIIBITAHHIA JJOJKEH OBITh BBICTABJICH HAOJOAAIOIIHI.

[lepconan, mpow3BOAAIIMHA  U3MepeHWs, o00s3aH  paboraTh B
OUDJIEKTPUYEeCKUX  00Tax M PE3MHOBBIX  II€pYaTKaX,  I0Jb30BaThCA
WHCTPYMEHTOM C H30JIMPOBAHHBIMH PYIKAMHU.

[MpousBoautens paboT (PyKOBOAMTENb WCIBITAHUI) 005S3aH  JIMYHO
IIPOBEPUTH 00ECTICUCHUE Mep EKTPOOE30IACHOCTH.

12.4. 3anpemiaercs MPOBOAUTh MU3MEPEHHS Ha 3a3EMIISIIOIIUX YCTPOMCTBaX
BO BpeMs TPO3bI, TOXKIS, MOKPOTO TyMaHa M CHETra, a TAKKEe B TEMHOE BpeMsI
CYTOK.

12.5. Tlpm cOopke H3MEpUTENBHBIX CXEM CJeoyeT CoOoaaTh
MIOCJIEA0BATEILHOCTD COEANHEHHUS IPOBOIOB TOKOBOK M MOTEHIINATIBHON LIETIH.
CHauasia He00X0IUMO MPUCOSTUHATH MPOBOJ K BCIIOMOTaTEIbHOMY dIIEKTPOIY
(TOKOBOMY WM TIOTEHIUAIBHOMY 3a3€MIIMTENI0) W JIMIIb 3aTeM K
COOTBETCTBYIOLIEMY H3MEPUTEIBHOMY MPHUOODY.

ITocaecaoBue

Marepuan KHUTH, OCHOBaHHBIN Ha MpaBUiax U cranaapTax [1] - [64], HocuT
peLenTypHBIA XapakTep.

Uuraremo,  KeJaloUIeMy  [ONYYHTh  HHXEHEpHOe  00OCHOBaHHE
HOPMAaTHBHBIX PELICHUI, MOXKHO PEKOMEHJI0BAaTh MTO3HAKOMHTLCSI C KHUTaMH,
TIPUBEIEHHBIMH B CIIMCKE JOMONHUTENbHON uTepaTypsl [[.1] - [[1.22].

ABTOp
Mocks
a
30
OKTSIOp
512001
T.

CHuCOK NeiCTBYIONINX HOPMATHBHBIX TOKYMEHTOB

1. ITpaBuJa ycTpoiicTBa 3/1€KTPOYCTAHOBOK. 6-€ M3]., Nepepad. U AOIL. -
M.: DHeproaromusaar, 1987.

2. TlpaBuna ycTpoOWCTBa 3JIEKTPOYCTaHOBOK. Paznmen 6. Dnexkrpuueckoe
ocsemeHne. Pazmen 7. OnexTpooOOpymOBaHHE CIEIHANBHBIX YCTaHOBOK.
T'naBa 7.1. DneKkTpOyCTaHOBKH JKUJIBIX, OOIIECTBEHHBIX, aIMUHUCTPATUBHBIX U
OBITOBBIX 37aHHN. ['maBa 7.2. DIEKTPOYCTAaHOBKH 3PENUIHBIX MPEANPUITHH,
KIYOHBIX YUYPEXJICHUH ¥ CHOPTHBHBIX COOPYXEHUH. 7-¢ wu3n. - M.:
«HWzmarensctBo HI DHAC», 1999.
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3. CrpoutenbHele HOpMbl u  npaBuwia. CHull  3.05.06-85.
OnekrporexHuueckue ycrpoiicrsa. 'occtpoit CCCP, 1986.

4. TOCT 12.1.030-81. Dnexrpobe30omacHOCTh. 3alllUTHOE 3a3eMJICHUE,
3aHyJICHUE.

5. TOCT 12.1.038-82. Dnextpobe3onacHocTb. [IpeaenbHO IOIMyCTHMBIE
YPOBHU HAIPSDKEHUH TPHUKOCHOBEHHUS M TOKOB.

6. TOCT P _50571.1-93 (M3K 364-1-72, MOK 364-2-70).
DNeKTpOoyCTaHOBKH 37aHuii. OCHOBHBIE TIOJ0XKEHNUS.

7. TOCT P 50571.2-94 (MDK 364-3-93). DneKTpoyCTaHOBKH 3[aHUil.
Yactb 3. OCHOBHBIE XapaKTEPUCTHKHU.

8. TOCT P 50571.3-94 (MOK 364-4-41-92). Tpe6oBanusl 10 00eCIEUCHUIO
6e30macHOCTH. 3aMUTa OT HOPAKEHHUS SIEKTPHIECKUM TOKOM.

9. TOCT P 50571.4-94 (MK 364-4-42-80). TpeboBaHus 1o 00ecreueHNIo
0€301macHOCTH. 3aIIUTa OT TEIIOBBIX BO3ACHCTBUH.

10. TOCT P 50571.5-94 (MJK 364-4-43-77). TpeGosanus 110
obecredeHnIo 6e30MacHOCTH. 3aIIiTa OT CBEPXTOKA.

1. TOCT P 50571.6-94 (MJK 364-4-45-84). TpeGosanus 110
obecredeHnIo 6e30MacHOCTH. 3aMUTa OT TOHIKEHNUS HAIIPSHKEHNUS.

12. TOCT P 50571.7-94 (MJK 364-4-46-81). TpeGosanus 10
obecrnedennio 6e3zomacHocTr. OTAeNeHNE, OTKIIIOUCHUE, YIIPABICHHE.

13. TOCT P 50571.8-94 (MOK 364-4-47-81). TpeboBanus 10
obecreuennio Oe3omacHocTH. OOmEEe TpeOOBaHMS MO IMPUMEHEHHIO Mep
3alUTHl M1l obecrieueHus: Oe30macHOCTH. TpeOoBaHUs 1O MPUMEHEHUIO Mep
3aIIUTHI OT MOPAKEHUS IINEKTPUICCKUM TOMOM.

14. TOCT P 50571.9-94 (MDK 364-4-473-77). TpeboBanus 1o
obecredennio O6e3zomacHocTH. [IpuMeHeHHe Mep 3aIUTH OT CBEPXTOKOB.

15. TOCT P 50571.10-96 (MQIK 364-5-54-80). Bribop u MoOHTax
NIEKTPOOOOPYHOBaHHS. 3a3eMIISIONINE YCTPOHCTBA M 3AIUTHBIE TPOBOIHUKH.

16. TOCT P 50571.11-96 (MJK 364-7-701-84). TpeOGosanus K
CHEeIUANILHBIM JJIEKTPOYCTAaHOBKAM. BaHHBIE U TyIIEBBIX MTOMEIICHHUS.

17. TOCT P 50571.12-96 (MJK 364-7-703-84). TpebGosanus K
CHEeUaNbHBIM JJIEKTPOYCTaHOBKaM. [loMemeHus, coJepikallie HarpeBaTeiln
JUISL CayH.

18. TOCT P 50571.13-96 (MDK 364-7-706-83). TpeboBanus x
CIICIIMANIBHBIM DJICKTpOycTaHOBKaM. CTECHEHHBIC MOMEIICHHUS C IIPOBOISLIMM
MIOJIOM, CTEHAMH U ITOTOJIKOM.

19. TOCT P 50571.14-97 (MDK 364-7-705-84). TpebGosanus K
CHeIUaIbHBIM JJIEKTPOYCTAHOBKAM. DJIeKTPOYCTaHOBKH
CEIIbCKOXO3SHCTBEHHBIX M )KHUBOTHOBOJYECKUX IOMEIIICHUH.

20. TOCT P 50571.1597 (MDK 364-5-52-93). Breibop u MoHTax
3JIEKTPOOOOPYIOBaHHS. DICKTPOIPOBOAKH.

21. TOCT P 50807-95 (MDOK 755-83). VYcrpoiictBa 3amuTHBIE,
ynpasisieMble TuddepeHIHaIbHbIM (OCTATOYHBIM) TOKOM. O01IMe TpeOoBaHus
¥ METOJIbI UCITBITAHUH.

Cmanoapmut Mescoynapoonoiu Inexkmpomexnuueckou Komuccuu (IEC),
OmHOCAWUECA K YCHPOUCHEY INeKMPOYCMAH080K 30aHUIL

22.364-1 (1992) Part 1: Scope, object and fundamental principles.

23.364-2-21 (1993) Part 2: Definitions - Chapter 21: Guide to general terms.

24. 364-3 (1993) Part 3: Assessment of general characteristics. Amendment
No. 1 (1994).
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25. 364-4-41 (1992) Part 4: Protection for safety. Chapter 41: Protection
against electric shock.

26. 364-4-42 (1980) Chapter 42: Protection against thermal effects.

27.364-4-43 (1977) Chapter 43: Protection against overcurrent.

28. 364-4-442 (1993) Chapter 44: Protection against overvoltages. Section
442: Protection of low-voltage installations against faults between high-voltage
systems and earth.

29. 364-4-443 (1995) Chapter 44: Protection against overvoltages. Section
443: Protection against overvoltages of atmospheric origin or due to switching.

30. 364-4-45 (1984) Chapter 45: Protection against undervoltage.

31. 364-4-46 (1981) Chapter 46: Isolation and switching.
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COJEPKAHHUE

IlpenuciaoBue K 3-My U3IaHUIO
U3 npenuciaoBus k 1-My u31aHuio
BBenenune
I'naBa 1. O6JacTh NPpUMEHEHUS, TEPMUHOJIOIUSI, KJIACCH(MUKAIUS
CHCTEMBI _3a3eMJIeHHs 3JIEKTPOYCTAHOBOK, 00uIne TpedoBaHHUS
3JIEKTPO0E€30MACHOCTH
1.1. O6J1acTh IPUMEHEHHUSI, TEPMHHOJI0T s, KJIACCH(DUKALUA
1.2. CucreMbl 3a3eMJIEHHS DJIEKTPOYCTAHOBOK
1.3. O61ne TpedOBaHUSA 3JIEKTP00Ee30MACHOCTH
2JIEKTPOVCTAHOBOK
OCHOBHOE MPABUJIO YCTPOHCTBA JIEKTPOYCTAHOBOK
3azemiieHNE JIEKTPOVCTAHOBOK
3azemiieHHe  3J1€KTPO0OOPYIOBAHMS, YCTAHOBJIEHHOIO  Ha
onopax BJI
3azemuenne onop BJI
Hcnoab30BaHue eCTECTBEHHBIX 3a3eMJISIIONINX YCTPOICTB
O0bennHeHNe 323eMISIOIMX YCTPOiiCcTB
YienabHoe CONPOTUBJIEHNE 3€MJIN
Pe:xuM HelTPAJIU DJIEKTPOYCTAHOBOK /10 1 KB
3anyJieHHe M YCTPOHCTBA 3aIINTHI
IIpumeHeHue 3/1eKTPOYCTAHOBOK 0 1 kB ¢ u3oampoBaHHO#

HelTpaJblo
3azemJieHHEe 3JIEKTPOYVCTAHOBOK Bbilie 1 kB ¢ M30JMpoBaHHOM

HelTpaJblo
IIpumenenue Y30-/I B kauyecTBe JONOJHUTEIbHON 3alIUTHI B
3JIeKTpoycTaHoBKax 10 1 kB
3ammra ceTu 10 1 kB ¢ M30,1MpOBAHHON HEHTPAJIbIO
InaBa 2. YpaBHuBaHMe NOTEHIIUAIOB

2.1. O61me TpedGoOBaAHMS
O0be1uHEHNE c OCHOBHOM CHCTEeMOM VYPABHUBAaHMS
NOTEHIMAJIOB
Oco0eHHOCTH 3aIMTHI YCTPOHCTB nepenayn nnopmManuu

2.2. UndopMaALMOHHO-TEXHOJOTHYECKHE YCTAHOBKH
DJIeKTPOMATHUTHAS HECOBMECTUMOCTh HH(OPMAIHOHHO-
TEXHOJOIn4ecKUX VeTaHOBOK M PEN-poBOIHUKOB 31aHuUIi
YpaBHUBaHNE NOTEHIMAJIOB

PaGouue 3a3eMsonue NPOBOIHUKHU
Oo0beHenne  padoumx  3a3eMJISIIOIIMX ¥ 3aIIMTHBIX

INPOBOJAHUKOB
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Buemnss orpana

BbIpaBHHBaHHE NOTEHIUAJOB _BOKPYI _NIPOHU3BOJACTBEHHBIX

3MAHUIN

BbIHOC TOTEHIIMAIA
IaaBa 4. DjaekTpoycTaHoBKH HanpsikenueMm Boinie 1 kB ceru ¢
HM30JIMPOBAHHON HEHTPAJIbIO

IIpuHUMT HOPMUPOBAHUSA

Hanpsizkenue HA 3a3eMJISIIONIEM VCTPOHCTBE

ConpoTuBJjieHHEe 323eMJISIONIET0 VCTPOHCTBA

HanpsizkeHne npuKocHOBeHUs!

YcTpoiicTBO 1715 ObICTPOr0 OTHICKAHMS 3AMbIKAHUS HA 3eMJII0

Bpems neiicTBUS 3aIIUTHI

PacueTHblii TOK NPy NOBpeKICHUN

BpIpaBHHBaHUE MOTEHIINAJIA

BJI nanps:xenunem 3 - 35 kB
I'naBa 5. DyeKTpOYCTAHOBKM HamnpsikenueM 10 1 kB cerm ¢
3a3eMJIEHHOM HelTpaablo (cuctema TN)

3azemiieHNe HEHTPAJIHN

PEN-npoBoAHUK

YcrpoiicTBa 321U THI

IIpumeHeHue 3amMThI, pearupymomeii Ha auddepeHUNAIbHBIN

TOK

XapaKTepuCTUKHU YCTPOHCTB 3a1IUThI
Hcnouab3oBanue npoBoasimux _vacreili B kadecrBe PEN-

NIPOBOTHUKA

JlonmoTHUTEILHAN 3AIIUTA 0T CBEPXTOKA

ConpoTuBJjieHHE 323eMJIUTENs] HEHTPAJIH

IToBTOpHOE 3a3eMJjieHre PEN-npoBoaHUKA

IIpenenabHo fonMycTHMBIE NIepeHANPAKEHUS
I'naBa 6. DJeKTPOYCTAHOBKM HampsikenueM 10 1 kB cetm ¢
HM30JIMPOBAHHOM HeliTpaabio (cucrema I'T)

3a3zemMJieHN € OTKPBITHIX MPOBOASIIINX YACTEl

ConpoTuBJieHHEe 323eMJISIONIET0 VCTPOHCTBA

YcioBusi OTKJIKYEHHUSI IATAHUS ITPH BTOPOM 3aMbIKAHUH

I'aaga 7. 3azemusiiomye U HyJeBble 3alIMTHbIE NPOBOAHUKH (PE- u
PEN-npoBoaHukmn)

A. 3amuTHbIE IPOBOAHUKH
CnenyaJjbHble MPOBOIHUKH

Hcnoab3oBanue npoBoasinimx yacreilt B kauecrse PE- u PEN-

NPOBOAHUKOB
HUcnoan3oBanue NPOBOAAIINX yacreid B Ka4yeCcTBe

ennHcTBeHHbIX PE-npoBoHNKOB

Hcnoap3oBanye CTOPOHHMX NMPOBOISAIIMX YACTEH H OTKPBITHIX
npoBoasiux yacrei B kayecrBe PEN-IpoBOJIHHKOB
JoCcTynHOCTB A1 0cMOTpa

Haumenbinne pa3Mepbl 3a3eMJISIIONINX IPOBOTHUKOB

ILnomaab NONMEPEeYHOro ceYeHust 3aAIUTHBIX IPOBOJIHUKOB
Ceuenne 3a3eMJISIIONIHNX TNPOBOJHHUKOB B _3JIEKTPOYCTAHOBKAX
Bbile 1 kB ¢ 3¢ dexTUBHO 323eMIEHHON HellTPaIbIO

Ceuenne 3a3eMJISIIONINX NPOBOJIHUKOB B _3JIEKTPOYCTAHOBKAX
Bblimie 1 kB ¢ H301MpOBaHHOI HEHTPAJIBLIO
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Hcnosb30BaHue eCTECTBEHHbIX KOHTAKTOB
ITenceabHbIe COCTMHUTEIN ISt MEePEHOCHBIX
3J1eKTPONPHEMHHKOB
ITpucoequHeHne 3aIMTHLIX TPOBOJAHUKOB K CTOPOHHUM
NPOBOAALIUM YACTAM
MoHTak 3a3eMJISIIOINX U HYJIEBBIX 3AIIIMTHLIX IPOBOIHNKOB
I'napa 8. YcrpoiicTBO 3a3eMuaunTeeii
EctecTBeHHBIE 3a3eMJINTENH
IIpeneapHO JONVCTHMBbIE TOKH 323eMIHTEJIS
OO0X0IHBIE 3aAIIIHTHHIE MPOBOJTHUKH
IIpeneabHo JIONYCTHMASI ILUIOTHOCTh _TOKA, CTEKAIOUIEro ¢
apMaTyphbl KeJ1e300eTOHHOTro pyHaameHTa
Hcnosb3oBanne :kene300eTOHHbIX ()YHIAMEHTOB B KayecTBe
3a3eMJINTE]Ieil B arpecCMBHBIX cpeaax
HckyccTBeHHBIE 3a3eMINTENH
Pacuer conpoTHBJIEHHSI KOHTYPHOI'O 3a3eMJINTENs
ConpoTHBjieHHE OAMHOYHBIX 3a3eMJIHTeael
YieabHoe CONPOTUBJIEHNE 3eMJIN
MonTax 3a3eManTe e
InaBa 9. DJeKTPOYCTAHOBKH B paiioHaX ¢ VIAeJbHbIM
CONPOTHBJIEHHEM FOPHLIX opoa 0ojee 500 OM * m
Hcnoab3oBanue eCTECTBEHHBIX MPOTSIKEHHBIX 3a3eMJINTE e
I'aasa 10. Oco0€HHOCTH MOHTAKA 323eMJISIIOIINX YCTPOHCTB
10.1. PacnipenejnTeabHbIe YCTPOICTBA
10.2. KadeabHble ceTn
10.3. Bo3avilIHbI€ JHHUY 3JIEKTPONEPeaAIH
10.4. DjieKTpHYECKHE MANTHHBI
10.5. OT1aesibHBIE annapaThbl, IUTKHA, WKAQbLI M SIHKUA €
3JIEKTPO00OPYI0BAHNEM HanpsizkeHueM 10 1 kB
10.6. ITepeaBUKHBIE DJIEKTPOYCTAHOBKH
10.7. Kpaunbt
10.8. JIud sl

10.9. ITepeHoCHBIE 3JIEKTPONPHEMHUKHI
10.10. DJaeKTpHYECKOE OCBEIeHHe

Oomue TpedoBaHusA
BuInojiHeHNe ¥ 3a1MTA OCBETUTEIbHBIX CeTeil

3amuTHBIE Mepbl 0€30ACHOCTH
Buyrpennee ocemenne. Oonmue TpedoBaHus
BoinojiHeHyue U 3aIUTA CeTell HAPYKHOI0 OCBENIeHHs
OcBeTHTEIbHbIE MPHOOPBI
DJIeKTPOYCTAHOBOYHbIE VCTPOHCTBA
10.11. DJIEeKTPOYCTAHOBKH JKIJIBIX, 00IIECTBEHHBIX,
AIMHHUCTPATHBHBIX U OLITOBBIX 31aHUI

Onpenenenus
Oomue TpedOBAHUSA. DJIEKTPOCHAOKEHUE

DJIEeKTPONPOBOJIKH ¥ Ka0eJIbHbIe JINHUHN
BHyTpeHHee 3J1eKTP0000pYIOBAHHE
3amuTHBIE MEPhI 0€30I1ACHOCTH
10.12. ITomemienusi, coepkanie BAHHY WIH VI
O0mue XapakKTepUuCTUKH
TpeboBaHUS MO 00ecTIeYeHUIO Oe30MacHneTH
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Ade FISNVICPYTUIVIC \VIIPUIVMDJITIIVIN 5ASCVIJNIVLUVIA YLIPDUNMILLI D
B. U3mepenne HanpsizkeHUs1 NPUKOCHOBEHU S
I'naBa 12. TpeGoBaHusi TEXHUKH 0€30MACHOCTH
ITocaecaoBue
CnuCoK IeiicTBYIONIHX HOPMATHBHBIX T0KYMEHTOB
Cranaaprbl MekayHapoaHoi JiaekTporexuudeckoii Komuccenn
(IEC). oTHOCsIMECS K YCTPOHCTBY DJIEKTPOYCTAHOBOK 31aHMIA
Cranaaprbl MekayHapoaHoi JiaekTporexuudeckoii Komuccenn
(AEC). oTHocAmMecss K VCTPOWCTBY __ CHENHAJbHBIX
3JIEKTPOYCTAHOBOK
JlonmoTHNTENbHAS JJUTEPATYPA

ABB, YCTPOMCTBO 3aIIMTHOTO OTKJIIOYEHUS.
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