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HacTosmmii craHmapT pacimpoCTpaHsIeTCs Ha 3aIUTHOE 3a3¢MIICHHE M 3aHYJCHHE 3JCKTPOYCTaHOBOK
MOCTOSTHHOTO M MEPEMEHHOr0 Toka yactoroi g0 400 I't u ycraHaBnuBaeT TpeOOBaHUS 11O 0OECICYCHUIO
ANIEKTPOOE30MACHOCTH C MTOMOIIBIO 3aLIUTHOTO 3a3eMIICHHS, 3aHYICHNUSI.

CraHzapT He pacHpocTpaHseTcs Ha 3allUTHOE 3a3eMIICHHE, 3aHyJIeHHE O3JIEKTPOYCTaHOBOK,
MPUMEHSEMBIX BO B3pPBIBOOMACHBIX 30HAX, Ha JJICKTPU(PHUIMPOBAHHOM TpaHCIOPTE, CyIax, B
METAIUTMICCKHUX Pe3epBYyapax, MoJ BOJIOH, O 3eMJICH U TSI MEIUIIMHCKOW TEXHUKH.

TepMuHBI, HCTIOJIB3yEeMbIE B CTAHAPTE, U X MOSICHEHUS, TPUBEICHBI B IPUIIOKEHUH 1.

Crangapt coorBercTByeT CT COB 3230-81 B yacTu 3alIMTHOTO 3a3eMJICHUSI.

(U3meHenHas pegaxuus, M3m. Ne 1).

1. O0mue MoJI0KEeHUS



1.1 3ammrHOEe 3a3eMiIeHHE WM 3aHyJIEHHE JIOJDKHO OOECHeuMBaTh 3allUTy JIIOJEH OT MOpaXKeHUs
JIEKTPUYECKUM TOKOM TP NMPUKOCHOBEHHH K METaJUTMYECKMM HETOKOBEIYIIMM YacTsIM, KOTOPBIE MOTYT
OKa3aThCsl M0J] HANPSHDKEHUEM B PE3YJIbTATE MOBPEKACHHS U30IISIINH.

1.1.1 3ammrHOE 3a3eMJICHHE CJEIyeT BBIONHATH MPEIHAMEPEHHBIM JJIEKTPUYCCKUM COCIMHEHHEM
METaNIMYECKUX YaCTeH DIEKTPOYCTAaHOBOK C "3emiieil" Uil €€ SKBHUBAJIIEHTOM.

1.1.2 3aHyneHue CieAyeT BBIIOJHATH ODJIEKTPHYECKUM COCIMHEHHEM METAIMYECKUX YacTei
JIEKTPOYCTAHOBOK C 3a3€MJICHHON TOYKOW MCTOYHHKA IMUTAHUS HJIEKTPOIHEPTHEN MPU MOMOIIH HYyJIEBOTO
3aIIUTHOTO MPOBOJHUKA.

1.2 3ammTHOMY 3a3€MJICHHIO WM 3aHYJICHHIO TOIJIEKAT METAUIMYECKHE YacTH 3JIEKTPOYCTAHOBOK,
JIOCTYIHBIE Ul ITPUKOCHOBEHHS YEJIOBEKa M HE HMMEIOIIME JPYTrHMX BUJIOB 3aILUTHI, 00ECIIeUHBAIOIINX
IIEKTPOOE30MaCHOCTD.

1.3 3amuTHOE 3a3eMIICHHE WM 3aHYJICHHE 3JIEKTPOYCTAHOBOK CIIEYET BBIOTHATh:

py HOMUHaANIBEHOM HanpsbkeHnd 380 B u Brle nepemeHHoro Toka u 440 B u BbIe MOCTOSHHOTO TOKa
- BO BCEX CIy4asix;

IIpY HOMMHAIBHOM HanpsbkeHuu oT 42 B mo 380 B mepemensnoro toxa u ot 110 B mo 440 B
ITOCTOSTHHOTO TOKa TPH paboTax B YCIOBHAX C IMOBBIIICHHOW OMACHOCTBHIO W 0c000 omacHbX 1o ['OCT
12.1.013-78.

1.4 B kayecTBe 3a3eMIISIOIIMX YCTPOWMCTB JJIEKTPOYCTAHOBOK B IIEPBYIO OYepelb HOJKHBI OBITh
UCIIOJIb30BAaHBI €CTECTBCHHBIE 3a3EMJIIUTEIH.

[Ipn wcnonb3oBaHWM KeNe300€TOHHBIX (DYHIAMEHTOB HPOMBIIUICHHBIX 37aHHM M COOPYXEHHH B
Ka4eCTBE E€CTCCTBEHHBIX 3a3eMIIUTENEH M OOECIedeHHH OMYCTHMBIX HANPSKEHUH IPHUKOCHOBEHUS HE
TpeOyeTcsi COOpy)KEHHE HCKYCCTBEHHBIX 3a3eMIIMTENICH, MPOKJIaJKa BHIPABHHMBAIOIIMX MOJIOC CHAPYXKU
3IaHUI ¥ BBINIOJIHEHWE MarrcTpalbHBIX MPOBOJHHUKOB 3a3€MJICHHS BHYTPH 3[aHus. MeTamndeckue U
XKeJIe300€TOHHbIE KOHCTPYKIMH IPU HMCHOJIB30BAaHUM HX B KaueCTBE 3a3€MIIIONIMX YCTPOMCTB JOIKHBI
00pa3oBBIBaTh HEMPEPBHIBHYIO IEKTPUUECKYIO IENb MO METAIy, a B JKEIe300€TOHHBIX KOHCTPYKIMAX
JOJI’)KHBI npeaycMaTpuBaThbCA 3aKJIaIHbIC JAcTaInu JIIsL MMPUCOCANHCHUA DJICKTPHUIECCKOI'O u
TEXHOJIOTUYECKOT0 000PYAOBaHUs (CM. IPHIOKEeHUS 2, 3 U 4).

1.5 JlomycTuMBble HAINpsHKEHUs! IPUKOCHOBEHUSI M CONPOTHUBIICHUS 3a3€MIISIOLIMX YCTPOHCTB JOJKHEI
OBITH OOecTieueHH! B JIF000e BpeMs ToAa.

1.6 3azemusironiee yCTPOWCTBO, HCIOJL3YEMOE I 3a3eMJICHUS DJIEKTPOYCTAHOBOK OJHOTO WIIH
Pa3IMUHBIX Ha3HAYCHUH W HaNpPSHKEHUH, JOJDKHO yJOBJIETBOPSTH BCEM TPeOOBAHUSM, NPEIbSIBISEMBIM K
3a3eMJICHHIO ATHX DJIEKTPOYCTaHOBOK.

1.7 B xadecTBe 3a3eMJLIIOIIMX M HYJEBBIX 3alIUTHBIX IPOBOJHHKOB CIEAYyEeT HCIIOIb30BATh
CHEeLHaNbHO MpeAHa3HAYEHHBIE IJISI 3TOM IIeM NMPOBOJHHMKM, a TaKKe METAJUIMYECKHE CTPOUTEIbHBIC,
MIPOM3BOICTBEHHBIE M AJIEKTPOMOHTaKHBIE KOHCTPYKIMHU. B KauecTBe HyNeBBIX 3alIMTHBIX MPOBOTHUKOB B
NIepBYI0 OuYepeAb JOJDKHBI HCIIONIB30BAaThCS HYJIEBblE pa0douyne TPOBOMHHUKH. [ IEpeHOCHBIX
onHO(a3HBIX MPUEMHUKOB 3JIEKTPUYECKONW 3HEPIHH, CBETHJIBHHKOB IIPH BBOJAE B HHUX OTKPBITHIX
HE3aLUIIEHHBIX TPOBOJIOB, IPHEMHHUKOB 3JICKTPHUYECKOM SHEPTUH MTOCTOSHHOTO TOKAa YKa3aHHOW HOPMBI B
Ka4eCTBC 3a3eMJIAIOIIMX W HYJEBbIX 3alllUTHBIX MNPOBOJHHUKOB CJICAYET HUCIIOJIbB30BaTh TOJIBKO
IIpeAHa3HaYeHHBIE [UISl 3TOU 1IEJIH IIPOBOTHHUKH.

(M3menennasi penakuus, A3m. Ne 1).

1.8 Martepuan, KOHCTPYKIHMS M pa3Mepbl 3a3eMIMTENCH, 3a3eMIIOIINX M HYJEBBIX 3alIUTHBIX
IIPOBOJTHUKOB JIOJDKHBI OOECTeYNBATh YCTOMYMBOCTh K MEXAHHYECKUM, XHMHUYECKUM H TEPMHUECKUM
BO3/ICHCTBUSAM Ha BECh NIEPUOJ HKCILTyaTaIUH.

1.9 Jlns BBIpaBHUBAHWS TOTCHIMAIOB METAJUIMYECKHE CTPOWUTENbHBIE W IPOW3BOJICTBEHHBIC
KOHCTPYKIIMH JOJDKHBI OBITH MPUCOEANHEHBI K CETH 3a3eMJICHUS WM 3aHyjeHus. [Ipn 3ToM ecTtecTBEeHHBIE
KOHTAKThI B COUJICHEHHUX SBISAIOTCSA JOCTAaTOUHBIMHU.

2. DJIeKTpoycTaHOBKH Hanpskenuem ot 110 go 750 xB



2.1 B anexrpoycraHoBkax HampspkeHnem oT 110 go 750 kB 10/DKHO OBITH BBINOJSHEHO 3alMTHOE
3a3eMIICHHE.

2.2 3a3eMIsIoNIe yCTPOWCTBA CJIEAYET BBIIONHATH 110 HOPMaM Ha HAINpPSHKEHUE MPUKOCHOBEHHS WIIH
10 HOPMaM Ha UX COMPOTUBIICHHE.

3azemMirsrollee YCTPONUCTBO, KOTOPOE BBIMOIHSAIOT 110 HOpPMaM Ha CONpPOTHUBJIECHHE, JOJHKHO UMETh B
moboe Bpems roma compoTuBieHue He Oomee 0,5 Owm. Ilpm ymempHOM compoTuBieHHH '"3emiu" p,
6ompmem 500 OM M, TOMyCKaeTcs MOBBIIIATE COMPOTHUBIICHNE 3a3eMJIISIOIETO YCTPOUCTBA B 3aBUCHMOCTH
oT p.

2.3 HanpsxeHue Ha 3a3eMIISIIOLLIEM YCTPOMCTBE MPU CTEKaHUM C HErO TOKa 3aMbIKaHMs Ha "3eMiro" He
IOJDKHO TipeBbImaTh 10 kB.

Hanpsoxerne Boime 10 kB gomyckaercst Ha 3a3eMIIIOLINX YCTPOMCTBAX, C KOTOPBIX MCKIIFOYEH BBIHOC
MOTEHIMAJIOB 32 MPEJENbl 3JaHUH U BHEITHUX OTPaKJICHUN 3JIEKTPOYCTAaHOBKU.

[Ipy HanpsHKEHUAX Ha 3a3eMIISIIOINEM YCTPOMCTBe BhIE 5 KB J0MKHBI IpeaycMaTpuBaThCs MEPHI MO
3aIIUTE N30JLIINN OTXOSIINX KaOeel CBI3H U TeIeMEXaHNKH.

2.4 B nensx BBIPaBHUBAHUS NOTEHIMANAa Ha TEPPUTOPUH, 3aHATOH 31E€KTPOOOOPYIOBaHUEM, TOTKHBI
OBITH TIPOJIOKEHBI TPOJOJBHBIE M TOINEPEUHble TOPU30HTAIBHBIE JJIEMEHTHI 3a3€MITUTENS U COCTMHEHBI
CBapKOH MeX1y co0OH, a TaK)Ke C BEPTUKAIBHBIMU 3JIEMEHTAMH 3a3E€MITHTEIS.

3. DaekTpoycTaHOBKHU HanpsikeHueM Bbile 1000 B B ceTu ¢ U30/1MpOBAHHON HellTPaJIbIO

3.1 B anektpoyctaHoBkax HampsbkeHueM Boiie 1000 B B ceTu ¢ u30mMpoBaHHON HEUTPaAIbIO TOJKHO
OBITh BBIMIOJNIHECHO 3al[UTHOC 3a3€MJICHHE, TPU ITOM PEKOMEHAYETCS MPeIyCMaTPUBaTh yCTPOHCTBA
ABTOMATHYECKOTO OTHICKAHWSA 3aMbIKaHUS Ha '"semmo". 3amuTy OT 3aMbIkaHuid Ha "3emitio”
PEKOMEHIyeTCsI YCTaHABIMBATH C JCHCTBHEM Ha OTKIIOYCHHE (IO BCEW IJIEKTPUYECKH CBA3aHHOU CETH),
€CJIH 3TO HEOOXOAMMO IO YCIOBHSIM OE30MAaCHOCTH.

3.2 Haubosnpliee conpoTHBIIEHNE 3a3eMIsIIOIIEro ycrpoiictBa R B OM He 10mKHO OBITH Oouiee

rze | - pacueTHas cuia Toka 3a3eMIICHHS Ha 3eMITIO, A.
[Ipn  wcnonp30BaHMM  3a3eMILIIOLIETO  YCTPOMCTBA  OJHOBPEMEHHO JUIS  DJEKTPOYCTaHOBOK
HanpspkenueM 10 1000 B

PacuerHas cuna Toka 3aMbIKaHMS Ha 3€MIIIO JIOJDKHA OBITh ONpeAeieHa Uil TOH M3 BO3MOXHBIX B
9KCIUTyaTall CXeMBbI CETH, ITPU KOTOPOH CHJIa TOKOB 3aMBIKaHUs Ha 3eMJII0 HMEeT HanOoJIblee 3HaYeHHE.

3.3 Ilpu ymensHOM CONPOTUBICHUH 3eMin p, OompmeM 500 Om'M, OomyckaeTcs BBOIWTH Ha
yKa3aHHblE 3HAYEHUsl COIMPOTHMBICHUH 3a3eMIIIOIIEr0 YCTPOMCTBA MOBBIMIAONINE KOI(D(DUIMEHTHI,
3aBHCAIIHUE OT P.

4. DaexTpoycTtaHoBKU HanpskeHueM 10 1000 B B ceTu ¢ 3a3eMmiieHHO# HellTpaJibIo

4.1 B cranuoHapHBIX JICKTPOYCTAHOBKAX TPeX(a3HOTro TOKa B CETH C 3a3¢MJICHHOW HEHTPAIIbIO WM
3a3¢MJICHHBIM BBIBOJIOM OJHO()A3HOTO WCTOYHHWKA MHUTAHUS JJICKTPOIHEPTHCH, a TaKkKe C 3a3eMIICHHOMN
CpeHeit TOYKON B TPEXITPOBOIHBIX CETSIX MOCTOSIHHOT'O TOKA JOJIKHO OBITH BBIMOJIHEHO 3aHYJICHHUE.

4.2 Tlpu 3anyiacHuu GasHbIC M HYJCBbIC 3allMTHBIC MPOBOIHHKH TOJDKHBI OBITH BBIOPAHBI TaKHM
00pa3oM, YTOOBI TMPH 3aMBIKAHMKA HAa KOPITYC WM HA HYJICBOW MPOBOJHHMK, BO3HHKAI TOK KOPOTKOTO
3aMBIKaHHs, 00CCICUNBAIOIINN OTKIIOUCHHE aBTOMATa WM IUIABIICHHE TUIABKOW BCTABKH OJNFDKAMIIETro
MPEAOXPAHUTEIIS.



4.3 B uenu HyJEBBIX 3aIIUTHBIX NPOBOJHUKOB HE JIOJDKHO OBITh Pa3beJUHSIOIINX PUCIOCOOICHUI 1
IpeJOXpaHUTENICH.

B nemn HyneBbIX pabOYMX MPOBOIHUKOB, €CIM OHM OJHOBPEMEHHO CIy)KaT Ul IeJed 3aHyJICHHS,
JIOITyCKAeTCsl MPUMEHEHHE DPa3bCIUHUTENBHBIX MPHUCIIOCOONEHHH, KOTOpPBIE OJHOBPEMEHHO C
OTKJIIOUEHHEM HYJIEBBIX pabO4YMX MPOBOJHUKOB OTKIIOYAIOT TAKXKE BCE MPOBOJHUKH, HAXOJSIIUECS MOJ
HaPSXKEHUEM.

4.4 ConpoTuBIIeHHE 3a3eMILIONIETO yCTPOWCTBA, K KOTOPOMY HPHCOETUHEHB HEHTpalll TeHEepaTOpOB
(TparcdopmaTopoB) WM BEIBOAB OXHO(DA3ZHOTO HMCTOYHMKA NHTAHUS DJIEKTPOIHEPTHEH, C YUeTOM
€CTECTBEHHBIX 3a3eMJINTEJIeH U MMOBTOPHBIX 3a3eMIIMTENCH HYJIEBOrO MPOBOJIA JODKHO ObITh HE Oosee 2,4
n 8 OM COOTBETCTBEHHO, NpU Mexayda3HbIx HanpsbkeHusx 660, 380 u 220 B Tpex¢a3zHoro ucroyHmka
mutanns wa 380, 220 u 127 B ogHO(DA3HOTO MCTOYHUKA TUTAHHS.

[Ipu yaensHOM 3meKTpHYecKoM conpoTuBieHnH "3emau” p Boime 100 OM-M qommyckaeTcsl yBeJTnueHHe
ykazaHHoi HOpMBI B p/100 pas.

4.5 Ha BO3IyNIHBIX JIMHHSAX JIEKTPONEPEAAUN 3aHYJICHHE CIIEAYET OCYIIECTBISATh HYJIEBBIM PadodnM
IPOBOJOM, IIPOJIOKEHHBIM HA TEX XK€ ONOpax, 4To U (a3Hble MPOBOJA.

5. DnextpoycTtanoBku HanpsikenueM 10 1000 B B ceTu ¢ H30/1MPOBaHHOI HelTPaIbIO

5.1 B 2nekTpoyCTaHOBKax IEPEMEHHOTO TOKa B CETAX C M30JUPOBAHHOM HEUTpANbI0 WIH
M30JIMPOBAaHHBIMU BBIBOAAMH OJHO(A3HOTO UCTOYHMKA MUTAHUS 3JIEKTPOIHEPTHEN 3alIUTHOE 3a3eMIICHNE
JIOJIKHO OBITH BBIITOJTHEHO B COUETAHUU C KOHTPOJIEM COIPOTUBIICHUS U3OJIAIMH.

5.2 ComnpoTuBieHHe 3a3eMIIIONIETO YCTPOMCTBA B CTAlMOHAPHBIX CETSX JOJDKHO OBITH He Gosee 10
Owm. Ilpu ynensHOM compoTuBiIeHUH 3eMiH, OonpmieM 500 OM'M, momyckaeTcs BBOAWTH IOBBIMIAOIINE
k03¢ hUIMEHTHI, 3aBHCSIINE OT P.

6. TlepeaBHKHBIE YJIEKTPOYCTAHOBKH U PyYHbI€ YJIeKTPUYECKHe MAIIMHBI KJacca | B ceTsx
HanpsixeHuem a0 1000 B

6.1 Pexxum HeHTpamu W 3alIWTHBIE MEpHl MEPEIBIKHBIX HCTOYHHKOB MHUTAHUS AIIEKTPOIHEPTHEH,
HCIOJB3YyEMBIX JIIsL IIUTAaHUA CTallTMOHAPHBIX MIPUEMHHUKOB 3H€KTpI/I‘IeCKOﬁ OHEPIruu, JOJI’)KHBI
COOTBETCTBOBATH PEXXUMY HEHTPAIU U 3alIUTHBIM MEpaM, IPUHATHIM B CETAX CTAI[MOHAPHBIX MPUEMHUKOB
3JIEKTPUYECKON SHEPTHUH.

6.2 [lpu nuTaHUM TEPEABIKHBIX NMPUEMHHUKOB JJIEKTPUYECKOH SHEPTHH M PYYHBIX AIIEKTPHUECKIX
MalllUH Kjacca | OT cTralMOHapHBIX CeTed ¢ 3a3eMJICHHOM HEeWTpanblo WIM OT MepeABUKHBIX
3JIEKTPOYCTAHOBOK C 3a3€MJICHHOW HEUTpaJbl0 3aHYyJICHUE CIEAYET BBIIOIHATh B COUETAHUM C 3aILUTHBIM
OTKJIIOYECHHUEM.

JlomyckaeTcsi BBITOMHATH 3aHYJICHUE - JUIL PYYHBIX AJIEKTPHUYECKIX MAIIMH Kiacca [; 3aHyleHune wim
3aHyJICHHE B COYECTAHHH C ITOBTOPHBIM 3a3eMJICHHEM - ISl TEePEIBIKHBIX IMPUEMHHUKOB JJICKTPUICCKOI
SHEPTHUH.

6.3 Tlpu nuTaHUM TEPEBUKHBIX MPUEMHHUKOB DJIEKTPUUYECKOW DHEPIHMH W PYUHBIX JJIEKTPUUYECKUX
MammuH kKiacca | OT CTanmMoOHapHON ceTH WM TEepPEeNBIKHOTO HCTOYHUKA MHTAHUS SJICKTPOIHEPTHEH,
MMEIOIMKX HM30JHPOBAHHYIO HEWTpajdh M KOHTPOJIb COIPOTHUBICHHSA H3OJLILUH, 3aIIUTHOE 3a3eMIICHUE
JIOJDKHO TIPUMEHSATHCS B COUCTAHHH C METAUTHYECKOM CBSI3bI0 KOPITYCOB BJIEKTPOOOOPYIOBAHUSA HWIH
3aIUTHBIM OTKIIOYCHHUEM.

6.4 CompoTuBIEHHE 3a3€MJISIIOLIETO YCTPOMCTBA B  MEPEABMIKHBIX  DJIEKTPOYCTAHOBKaX ¢
M30JINPOBAaHHON HEUTPAJIBIO IIPH MUTAHUH OT MEPEIBIKHBIX HCTOYHUKOB JICKTPOIHEPTHH ONPEACTISIOT 110
3HAYCHUAM IOITYCTHUMBIX HanmeeHmZ MMPUKOCHOBEHHUA MPHU OJHOIOJIOCHOM 3aMbIKaHUH Ha KOPITYC III/I6O
YCTaHABJIUBAIOT B COOTBETCTBHH C TPCOOBAaHUSIMU HOPMATUBHOW JIOKYMCHTAIIHH.

(M3meHennasi pegaxuusi, U3m. Ne 1).

6.5 3ammuTHOE 3a3eMJICHHE TEPEABIKHOTO MCTOYHMKA MUTAHUS JIEKTPOIHEPTHEH C M30JMPOBAHHOM
HEUTPaNbIO ¥ MOCTOSHHBIM KOHTPOJIEM CONMPOTUBIICHHS U30JIALUH JOIYCKAETCS HE BBINOIHSTH!

€CJIM PacyeTHOE CONPOTHBICHHE 3a3eMIIAIONIEI0 YCTPOUCTBA OOMbIIE COMPOTUBICHUS 3a3€MIIAIOIIETO
ycrpoiictBa pabodero 3a3eMIICHUS ITPUOOPa ITOCTOSTHHOTO KOHTPOJISI COPOTUBIICHHS H30JISLINH;



€C/IM IIEPEIBUKHOW MCTOYHMK IHUTAHUS DJICKTPOSHEPIrued M IPUEMHUKH JJIEKTPUYECKOW 3HEPIruu
PAacIoNIOKEHbl HEMOCPEICTBEHHO Ha MEPEIBUKHOM MEXaHU3ME, UX KOPIYyCa COECJUHEHBbl METaJTMYECKON
CBA3BIO M UCTOYHUK HE MTUTAET APYrHe NPUEMHUKH IEKTPHUECKON IHEPTUU BHE HTOI0 MEXaHHU3MA;

€CIIM NEPEABHKHON HCTOYHUK MUTAHUS DIJIEKTPODHEPTHEN NpeNHA3HA4YeH AN MUTaHUS KOHKPETHBIX
MIPUEMHHUKOB 3JEKTPHUUECKOM SHEpruu, MX KOpIyca COSAMHEHBI METAJUIMYECKOH CBA3bIO, a UX YHCIO U
JUIMHA KaOeNbHON CEeTH ONPEAENSIOTCS JIM00 BETMYMHON JIOMYCTUMOTO HaNpsDKEHHs NPUKOCHOBEHHH MpH
OJTHOTIOJTIOCHOM 3aMbIKaHUH Ha KOPILYC, TNO0 YCTaHOBJIEHBI HOPMAaTUBHO-TEXHIMUECKOH TOKyMEHTaIHEH.

6.6 B mepeaBmKHBIX 3JIEKTPOYCTAHOBKAX C MCTOYHHKOM ITMTAHUS JIEKTPOIHEPTHEH M NMPHEMHUKAMHU
AJIEKTPUYECKON IHEPTUH, PACIIOIOKEHHBIMH Ha OOIIEeil METaNIMYeCcKOi paMe MepeiBUKHOI0 MEXaHU3Ma,
U HEe MMEIOIIUX NMPUEMHUKOB 3JIEKTPUYECKON 3HEPruM BHE 3TOT0 MEXaHM3Ma, JAOIYCKaeTCsl MPUMEHATh B
Ka4yecTBE CIMHCTBCHHOW 3alIUTHONH MEpbl METAUIMYECKYIO CBS3b KOPIyCOB OOOpYIOBaHMS M HEHTpalln
HMCTOYHUKA MUTAHUS 3JIEKTPOIHEPTUEH C METAJUIMYECKOM paMoil epeABIXKHOTO MEXaHU3Ma.

7. KOHTPOJIb YCTPOICTB 3alIMTHOTO 3a3eMJIeHH S, 3AHYJIeHUS

7.1 CooTBeTcTBHE YCTPOWCTB 3AIUTHOTO 3a3€MJICHHS WM 3aHyJCHUS TPEeOOBaHMSAM HACTOSIIETO
CTaHAApTa JOJDKHO YCTaHABIMBATHCS MPU MPUEMOCHATOYHBIX HCHBITAHHMAX JJICKTPOYCTAHOBOK ITOCIE MX
MOHTaXa Ha MecTe JKciuryatauuu mo "[IpaBmiam ycTpoiicTBa 3IEKTPOyCTaHOBOK', YTBEpIKICHHBIM
I'ocanepronanzopom CCCP, a Taxke neprHoAUYECKH B MPOLECCE IKCIUTyaTallui YKa3aHHBIX YCTPOMICTB 1O
"IlpaBusaM TEXHUYECKOH OKCIUTyaTallid 3JIEKTPOYCTaHOBOK moTpebuteneil” u "lIpaBuiaaM TEeXHHKH
6e3omacHOCTH pu 9KCIUTyaTalH 3JIEKTPOYCTAaHOBOK norpedurenei"”, YTBEPKACHHBIM
I'ocanepronanzopom CCCP.

TIPHJIO)KEHHUE 1
(cnpasouroe)

TepMuHBI U NOsICHEHUS], TPUMEHsIEMbIe B CTAaHIapTe

Tepmun ITosicHeHune

1 3azemnuTens [IpoBoxHUK WA COBOKYITHOCTB METaJUTMICCKH
COETMHEHHBIX TIPOBOIHUKOB, HAXO/IALIIXCS B
COTIPHKOCHOBEHUH C 3eMJICH WJIN €€ DYKBUBAJICHTOM
2 EcTecTBeHHBIH 3a3eMITUTEh 3azemnuTeNh, B KA4eCTBE  KOTOPOTO  HCHOJB3YIOT
AIIEKTPOIIPOBOSIIHE 9acTH CTPOUTEIBHBIX u
MIPOU3BOJICTBEHHBIX KOHCTPYKIUI U KOMMYHHUKAIHA
3 3azemJsitOILUE TPOBOJIHUK [IpoBOIHUK, COENUHSIOIMN  3a3eMiisieMble  4acTH ¢
3a3eMIINTEIEM
4 3azeMiroIee yCTPOUCTBO COBOKYITHOCTB KOHCTPYKTHUBHO 00BeTMHEHHBIX
3a3eMJISFOIINX ITPOBOJHUKOB M 3a3€MIINTENS

5 Marwuctpaib 3a3emiieHHs|  3a3eMIISIomMi (HyJIeBOHM 3aIIUTHBIN) NPOBOTHHUK C JBYMS
(3anyneHus) nin 0oJiee OTBETBIICHUSIMU

6 3azemiieHHas HEUTpab Hetitpans reHeparopa (Tpancdopmatopa),
MPUCOCTUHCHHAS K 3a3eMJISIOIIEMY YCTpOHCTBY
HETIOCPEICTBEHHO WJIM Yepe3 Majoe CONPOTHBIICHHE
7 U3onmupoBaHHast HEHTpab Heiirpamns reHeparopa (Tpancdopmatopa), HE
MPUCOEIUHEHHAs K  3a3eMIIIONIEMY  YCTPOMCTBY WK
NpUCOEeIMHEeHHAs K HEMY 4epe3 O0JIbIIOe CONPOTUBIICHHE

Ipunoosicenue 2
(cnpasounoe)



OueHka BO3MOKHOCTH MCIOJIb30BAHUS #KeJ1e300e TOHHBIX (P)YHAAMEHTOB NMPOMbILLJIEHHbIX 31aHMil B
KadecTBe 3a3eMJINTeNel

[Ipr wucnonb3oBaHMM  KeJIe300€TOHHBIX (YHIAaMEHTOB NPOMBIIUICHHBIX 3[JaHUl B  KadecTBe
3a3eMIIMTENIeH CONMPOTHUBICHHE PACTEKaHUIO 3a3eMIIIONIEro ycrpoiictBa R B OM JIOJDKHO OLIEHMBATHCS 110

dopmyme

R=0,5 LS , (1)
rzie S - WwIomak, orpaHMYeHHas EPUMETPOM 31aHHUs, M;
P> - YASJIBHOE 3KBUBAJIEHTHOE IEKTPUIECKOE CONPOTUBIECHHE 3eMid, OM M.
st pacdera p> B OM-M clieyeT HCIOIb30BaTh (OPMYITY

h Js
p, =p,|1—exp —afls +p,|1-exp —Bh— )

1

TZIe P1 - YAETBHOE 3JIEKTPUIECKOE CONPOTUBIICHHE BEPXHETO cIos 3eMitd, OM M;

P2 - YIEIBHOE JIIEKTPUUECKOE CONMPOTHBIIEHUE HIDKHETO ci10si, OM-M;

h1 - MOIIHOCTB (TONIIMHA) BEPXHETO CIOS 3eMJIH, M;

o, B - Oe3pasmepHble KO3()OUIMEHTHI, 3aBHCSIIME OT COOTHOIICHUS YACNBHBIX JJIEKTPUYECKHX
COIPOTHUBIICHHUH CJIOEB 3EMJIH.

Ecmu p1>p2, a=3,6, p=0,1;

eciu p1<pz, 0=1,1-10?%, $=0,3-102.

IIpumep pacuera:

IMycts p1=500 Om M; p2=130 Om-m; h=3,7 m; \/§:55 MM.

Torna B cOOTBETCTBHH € (POPMYIIOii (2) TOTyIHM

37 55
—36-=- 14130 ~01 27 | = 2080m-m.
1-e 1-e

p. =500

[Tox BepxHUM cllOEM ClleyeT MOHUMATh CJIOW 3€MJIM, YAEIBHOE COIPOTHBIIEHHE KOTOpOro pi Ooiee
4YeM B 2 pa3a OTIMYAETCS OT YAEIBHOTO 3JIEKTPUIECKOTO CONPOTUBIICHHUS HUXKHETO CIIOS P2.

B anekrpoycranoBkax HampsbkenueM oT 110 mo 750 kB He TpeOyercst mpokiiaka BbIPaBHUBAIOLIHX
IIPOBOJIHUKOB, B TOM UYHCJIE€ y BXOJOB U BBE3I0B, KPOME MECT PACHOJIOKEHUS 3a3eMIEHUs HeilTpaneil
CHJIOBBIX TpaHC(OpPMATOpOB, KOPOTKO3aMBbIKATENEH, BEHTWIBHBIX Pa3pSIJHUKOB W MOJHHEOTBOJOB, €CIIH
BBINOJTHSETCSI yCIOBHUE

Vs

|, <(54+7-10%p,) —,

2
rae |, - pacueTHas cuia Toka oaHO(a3HOrO 3aMbIKaHUs, CTekarouiero B "zemuo" ¢ QyHaamMeHTOB
37aHus, KA.

(M3meHeHnHas penaxuus, M3m. Ne 1).

Ipunoowcenue 3
(cnpasounoe)

CoeanHenue apMaTypbl KeJ1e300eTOHHBIX KOHCTPYKIMIi



~ [

1 - MoJIHUCTIpHEMHAs CETKA; 2 - TOKOOTBO; 3 - apMaTypa KOJOHHBIL; 4 - 3a3eMJISIONIAs] IEPEMbIUKa;
5 - apmaTypa QyHIameHTa

Ipunoowcenue 4
(cnpagounoe)

CoequHeHne METAUTHYECKOH KOJIOHHBI ¢ apMaTypoﬁ JKeJ1e300€TOHHOT O q)ynaameHTa

|'\

5
11
1Y,
—H | 3

L~

12

"1
=

1 - apmarypa momomBsl; 2 - apMatypa pyHnamenra; 3 - pyHnamenrt; 4 - GpyHIaMEeHTHBIE OONTHI (HE MEHEe
IBYX), COGJMHEHHbIE C apMaTypol GpyHIaMeHTa; 5 - cTajbHas KOJIOHHA; 6 - IUIACTHHBI IS IPUBAPKH
MPOBOHUKOB 3a3€MJICHUS



