3asemsoLme 1 3alUTHbIE YCTPOCTBA

3alMTHbIe YCTPOMUCTBA

3alMTHbIE YCTPOCTBA AJA SNEKTPUYECKMX Lienell rapaHTUPYHOT, YTO BbICOKUI TOK He MOXET
npoTekaTb B HEUCMPaBHbIX YC/I0BUSIX, 3aLLMLLAA YCTAaHOBKY 1 060pyAoBaHMe N NpesoTBpaLlas
TpaBMbl U Bpe AN1a nu1u, paboTatoLmx ¢ 060pyL0BaHNEM UKW B HEMOCPeACTBEHHOM 61130CTU
OT Hero. 3aluTa oT neperpysKuy rno Toky obecneymBaeTcst nytTeM pU3MHECKOro OTKIUEHUS
WCTOYHMKA MUTAHWS B LIEMNK, YTO YCTPAHSIET OMACHOCTb MOXapa 1 pyUcK NopaxeHus
3N1eKTPNYECKUM TOKOM.

K 3alTHBLIM yCTpOVICTBaM MOTYT OTHOCUTbCA:

MpepoxpaHuTenn.

MuHuaTiopHble aBToMaTU4Yeckue BbikaoYaTenm (MCB).

YctpotictBa anddepeHumanbHoro Toka (YAT / RCD).

ABTOMaTMNUECKNIA BbiK/IlOUaTe b, ynpasasemMblii gupdepeHumanbHbiM TOKOM, CO
BCTPOEHHOW 3amnTol oT cBepxToka (ABAT / RCBO).

Bce BbILLenepeyncieHHble YCTPOMCTBA 3aLUMLLAIOT NoJib30BaTenen n obopysosaHme ot
HencnpasBHOCTEN B 3/1€KTPUYECKOoW Lienu nyTemM Usonauum snektponmutaHuma. NpegoxpaHntenm
1 MCB n30nnpyoT To/IbKO NMUTaHMe Noj HanpsaxeHwvewm, B To Bpems Kak RCD n RCBO
N30NMPYIOT KaK MUTaHWe Nnoj Hanps>XeHneM, Tak U HelTpanb. BaxxHo ycTaHaBnnBeaTtb
COOTBETCTBYIOLLYIO 3aLU1Ta Lenn Ans obecneyeHns 6e30nacHOCTU 31eKTPOYCTaHOBKM.

MpepoxpaHutenn

MNpegoxpaHuTenb — 3To camoe 6a30Boe 3aLMTHOE YCTPOWCTBO, NCNOb3yeMoe A5 3aLnThI
Lenu oT neperpyskm no Toky. OH COCTOUT M3 NJ1IaBKOM MeTanIn4ecKor BCTaBKU, KOTopast
pacnnaBnseTcs, Korga npoTekaroLwwmii yepes Hee TOK MpeBbILLaeT 3ajaHHbIN Npegen.
MpeaoxpaHUTenn ABAAKTCA BaXXHbIMU 3/IEKTPUYECKUMN YCTPOMCTBAMU, MPU STOM
CyLLLeCTBYIOT pas/iInyHble TUMbI NpeAoXpaHuTeneil B 3aBUCMMOCTN OT HOMUHANbHbIX 3HAaYEHWIA
Hanps>XeHWsa 1 Toka, 06/1aCcT NPUMEHEHNs, BpeMeHM cpabaTbiBaHUA U OTK/OYAOLLEN
CNocobHoOCTN.

XapakTepucTnku npegoxpaHuTenei, Takme Kak Bpems 1 ToK, BbIonparTcs Takum obpasom,
UTO6bI 06ecnevYnTb AOCTAaTOUHYIO 3aLMTy 6e3 HeHY>KHbIX Nepeboes.

MwuHMaTIOpHbI aBTOMaTUYecKunii BolksiiouaTens (MCB)

MCB siBnsieTca coBpeMeHHO abTepHaTMBOM N1aBKUM NpejoXpaHUTeNsaM 1, Kak Npasusio,
yCTaHaB/MBAaeTCs B LieHTPanbHOM YacTu 3gaHnsa. MCB vacTo Ha3biBaeTcs «6/10KOM
npegoxpaHunTene» nan «610KoM BblkoUaTenen», AN NPUKPenseTcs K KOHKpeTHOMY
o6opyaoBaHuio. MCB noxox Ha BbIKntovaTenu, oTkavarLmecs npym obHapyxXeHum
neperpysku B Lienun. OCHOBHOW ¢pyHKLMEN aBTOMaTUUYECKOro Bblk/touaTens aBaseTcs
npekpatleHme nNpoTeKaHUsa Toka NPy BOSHUKHOBEHUW HeucrpaBHoOCTU. MpenmyLLecTso
MWHMATIOPHbIX aBTOMATUYECKNX BbIK/OUYaTeNe nepes npeAoxpaHUTeNs MU 3aK1i04aeTcs B
TOM, YTO B C/ly4ae NX OTKJIKOUEHWNS MOXHO BbINOJHUTL UX BO3BPAaT 6e3 He0bX04MMOCTH
3aMeHbl BCero MMHMaTIOPHOro aBTOMaTUYeCcKoro BbiKtovaTens. ABTomaTnyeckme
Bblk/touaTenn MCB Tak>ke MOryT 6bITb OTKaIM6poBaHbl TOUHEe, YeM npeAoxpaHuTenu,
cpabaTbiBasi Ha OTKJIFOYEHME MPU TOYHbIX Harpyskax. ABToMaTu4eckme Bblk/royaTenu
JOCTYMHbI B Pa3/INYHbIX pa3mepax oT He6ONbLUNX YCTPOWCTB A0 601bLUNX



pacnpegenuTenbHbIX YCTPOCTB, KOTOPbIE UCMO/b3YHOTCA A5 3aLMUTbI C1a6OTOUHbIX Leneid, a
TakXKe Lieneii BbICOKOro HanpsiXXeHusl.

YcrpoiictBo anddepeHumanbHoro Toka (YAT / RCD)

YctpoiictBa anddepeHumanbHoro Toka (mnv YAT / RCD) npeaHasHaueHbl A5t 06Hapy>XeHUs 1
OTK/0YEHMNS NUTaHMA B c/lydae HebonbLoro gucbanaHca Toka Mexay npoBojamum rnog,
Hanps>XeHeM 1 HelTpanbio Npy 3a4aHHOM 3HaYeHU — Kak npasuno, 30 MA. YAT moryT
06HapY>XNTb, KOrAa NPOBOAHWUK NOA HaNps>XXKeHneM KacaeTcs Kopnyca 3a3eMJIeHHOro
060pyA0BaHMA NAN KOTAA MPOBOAHUK NOA Hamnps>keHeM nepepesaH; AaHHbIV TUN
HencrnpaBHOCTV NOTEHLMAaIbLHO OraceH N MOXET NPUBECTU K MOPaXKEHUIO 3NeKTPUUYECKNM
TOKOM U noxapy.

YAT He o6ecneymBaeT 3aLMTY OT KOPOTKOIro 3aMblKaHUSA NV neperpysku B uenn. OH He
MOXeT 06HapY>XNTb, HanpumMep, ciy4valiHoe NPUKOCHOBEHME YeioBeka K 0601M
NPOBOAHMKAM OfHOBpeMeHHO. Y/IT He MoXKeT 3aMeHUTb NpejoxpaHnTesb No cBoei GYHKLUN.

YAT MoryT 6bITb MOAK/OUEHbI A/ 3aLLNTbI OA4HOW UM HECKONIbKMX Lienell — NpenMyLLecTBO
3alUWThI OTAENbHbIX Liernel 3aKYaeTcs B TOM, UTO ec/In 0A4Ha Lenb OTKIOUYNTCS, OHa He
OTK/IOUNT BCE 34aHNE NN pacnpesennTesibHY CUCTEMY, a TONbKO 3aLLMLLEHHYIO Lenb.

ABTOMaTMUYeCKWiA BblKJIlOUaTe b, yNpasiifseMblii AndPepeHumanbHbIM TOKOM, CO
BCTPOEHHOM 3awmToi oT cBepxToka (ABAT / RCBO).

ABAT o6beanHsaeT yHkumm MCB v YAT B ogHoM 610Ke. ABAT — 3T0 3aLUTHOE YCTPOMCTBO,
KOTOpoe o6Hapy>XmBaeT NpobaemMy B UCTOYHUKE MUTAHUSA N CMNOCOBHO OTKNOUNTLCA Yepes 10-
15 MunnaucekyHa,.

ABAT ncnonb3yroTcs ANA 3alnTbl KOHKPETHOW Lenun, BMeCTo Toro, Ytobel MeTb ogHo YAT ans
BCero 34aHus.

JaHHble ycTpoMcTBa NOAAAIOTCS TECTVPOBAHMIO, @ TakKKe MOXHO BbIMOAHUTL UX c6poc. KHomnka
TEeCTUPOBAHUA HaAEXHO GOPMMpPYET COCTOSIHME HE3HAUNTENbHOW YTEeUKN; Hapsijy C KHOMKOM
BO3BpaTa CHOBA COeAVHSIeT NPOBOAHMKN MOC/e YCTPaHEHUSI COCTOSIHMS OLUNGKM.

3asemMmneHve

HekoHTponupyemoe 3/1eKTpUYecTBO MOXET TPaBMUPOBaTb UK Aaxe y6mBaTh ntoger nnm
XXVBOTHbIX. PacnpocTpaHeHHbIM 1 3¢ deKTMBHbBIM CMOCO60M yrpaBaeHUs 3/1eKTPUYECTBOM
SIBNSIeTCS 3a3eM/ieHMe. 3a3emMeHe — 3T0 GpU3nYeckoe CoeNHEHME C 3eMIeid, KoTopoe
6e30MacHoO NPUTArMBAET INeKTPUUECKUIA 3apsaj K 3emsie, 0cTaBNAs 60/1bLIOe MPOCTPAHCTBO
ANsi paccerBaHUSA 31eKTPOHOB BAANW OT Ntogen nnm obopyaoBaHus. CcTema 3a3eMieHuns
obecrneymBaeT N36bITOYHOMY MOOXNTENBHOMY 3apsAy B S/1EKTPUYECKUX JIMHNAX AOCTYN K
oTpuMLUaTeNIbHO 3apsXXEHHbIM MPOBOAAM 3a3EM/IEHNS, YCTPAHSASl ONAacHOCTb NoXapa 1
MopaXKxeHns 3NeKTPUUYECKUM TOKOM.

HEKOTOpre yCTpOIZCTBa MOTYT NME€Tb CNMBOJ1 «3EMIA», yKa3bIBaI'OLU,VII7I MecCTO nogkKnr4veHma
npoBoja 3aseMneHud.
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TepMUH «3eMsi» OTHOCUTCSA K NPOBOASLLLEeMY Tesly, 06bIYHO K 3emiie. «3a3eMneHne»
WHCTPYMEHTa UV 3NeKTPUYECKOl CMCcTeMbl 03HaYaeT npejHamMepeHHoe co3jaHune nyTu ¢
HU3KVM COMpPOTMB/IEHMEM K MOBEPXHOCTU 3eMAU. Mpy NPaBUIbHOM BbIMOJIHEHUM TOK U3 Lienun
cnegyeT No 3TOMy NyTW, NPeAOTBPALLLAs HapacTaHWe HaNpPsXXeHWs, KOTOPOe B MPOTUBHOM
cnyyae Morno 6bl MPMBECTU K MOPaXKEHMIO 31eKTPUYECKUM TOKOM, TPaBMaM U1 Jaxke CMepTu.
3a3emsieHMe NCMob3yeTcs /1S paccerBaHMsA MOBPEXAAIOLLLEro BO34eACTBUSA 31eKTPUYeCcKoro
KOPOTKOr0 3aMbIKaHWS, HO TakXXe UCMO/b3YyeTcs A5 NpefoTBpaLLeHns NOBPeXAeHNs OT
MOJIHUW.

CyLuecTByeT ABa cnocoba 3a3eM/IeHNst yCTPOACTB:

1. Pabouee nnu cny)xe6Hoe 3asemneHue. [1py 3ToM TUMNe 3a3eMNeHNs NPOBO,
Ha3blBaeMbIi «HEeTpasbHbIM NPOBOAHNKOM>», 3a3eMJIsieTcs Ha TpaHcpopmaTope 1 CHoBa
Ha cny>XebHOM BXxoJe B 34aHue. [laHHbI cnocob B nepByto ovepeb npejHa3HayveH Ans
3aLNTbl MaLLVH, UHCTPYMEHTOB U N30A5LUK OT NOBPEXAEHWIA.

2. 3asemneHue o6opyaoBaHmsa. [TpegHasHayYeHo A/1a ob6ecneveHVs NoBbILLEHHOW 3aLUnThI
nogeii. Ecnn HemcnpaBHOCTbL NPUBOAUT K NoAayve HanpsdKeHUs Ha MeTanInyeckyro pamy
WHCTPYMEHTAa, 3a3em/ieHne 06opyaoBaHUA obecrneumBaeT Apyron NyTb ANS NPOXOXAEHUS
TOKa uepes NHCTPYMEHT K 3eme.

naBHbI acnekT 3a3eM/IeHNs], 0 KOTOPOM C/ieAyeT 3HaTb: 06PbIB B CUCTEME 3a3eMJIeHUS
MOXXET NPOn30TN 6e3 BegoMa Nosib3oBaTeNs. VIcnonb3oBaHMeE BbIKOYATENS KOPOTKOrO
3aMblkaHuA Ha 3emnto (BK33 / GFCI) sBnseTcs o4HUM 13 CNoco60B NpeoosieHNs He0CTaTKOB
3a3emMneHus.

B couetaHuun c ycTponicteoM gnddepeHumanbHoro Toka (YAT), 3a3emneHme Heobxoanmo ans
npepbIBaHUA NoAa4vn NMMTaHUA B Clydae HapyLUeHWsA N30ASLUIW, HarnpyMep, ec/iv NpoBOog, Mo,
Hanps>XeHneM OTCOeAVNHARTCA N KacaeTCA MeTal/INyeCcKo MOBEPXHOCTM CHaPYXM YacTun
ob6opypoBaHus. [poBoj 3a3eMieHNs HanpaBaseT TOK KOPOTKOro 3aMbIKaHUA B 3eMJI10,
npefoTBpaLLas TpaBMMpOBaHMe Ntojel. 3aseMneHne ynasanBaeT TOKN KOPOTKOro
3aMblkaHus, No3Bonss YAT nsmepaTb NX U OTKAOYATb.

Mpwn 3a3eMeHNN 3N1EeMEHTOB Lienn 1 NP1GopoB Kabenu JoMKHbI UMeTb 31eKTpuyeckoe
COMpPOTMB/IEHME HMXE MaKCVMMaIbHOro NOPOra rMaBHOMO CEPBMCHOTO BblKIOYaTeNs:

e 100 Om ana YA4T 500 mA
e 167 Om gna YAT 300 mA
e 500 Om ana YAT 100 mA

YeM HuMxe conpotuBneHuve, TeM nydiwue paGOTBET cncrema 3asemsieHuns.

KOMMNOHeHTbl cMcTemMbl 3a3emMeHnsA

CoepMHeHMe Mexay MeTanIndyeckumMm 4YacTaMU 1 3a3eM1eHNEM BbINOHAETCSA C MOMOLLbIO
TpeTbero NPoBoAa B 3NeKTpuyeckoli uenu. NpoBoga 3azemneHns 06bI4HO VMEIOT 3e/IeHO-
XKeNTbIli UBET U AO/KHbI UMEeTb TOT e Kanubp, YTo U camMbiii 60/bLLIOV NPOBOA,
MCMoJib3yeMbliA B yCTaHOBKE AJA 3aLLUThI.

UTto6bl NPOBEPUTL, YCTAHOB/IEHO /N 3a3eM/IsIOLLEE COeAMHEHMEe, 06paTUTE BHUMAHME Ha
cnegyroLime MOMEHTbI:

1. LTencenbHble BUIKU N PO3ETKN NMEOT 3a3eMASOLWMIA WTUT.

2. LUTencenbHble BUIKU C 3a3eMJISIOLLMM BbIBOAOM MOAK/IOUEHbI K 3-X MPOBOAHOM ceTu.

3. MpoBoga 3a3eMNeHUs HaJeXHO coeiHEHbI APYT C APYrOM Ha pacnpeaennTenbHOM
LWKUTe, KaK NPaBWo, Yepes NIOoLLAAKY AN 3a3eMIEHNSI UIN COEANHUTE/bHYHO MOJIOCY U3



MeTanna.

4. 3azemsAloLas NpoKnagka nan coegnuHUTENbHas NaaHKa CoeANHEHbI C 3eMJIel, N 3To
coeAViHeHVie JOJKHO 6bIThb BbIMOJHEHO C MOMOLLLIO MPOBOAA 60J1bLION TONLLMHBI
(Hanpumep, 16 mm?).

5. OTOT NpoBOy, COeAMNHEH C 3eMENA.

Ucnonb3yembie coefnHUTENIbHbIE kabenn sasemneHus:

Cuctema 3a3eMneHnsi 06bIYHO COCTOUT U3 3asemMndrouiero nposogHuKa, coeguHUTENA,
3asemMndrouiero 3nekTpoaa (06bIUHO CTEPXXHA Nnn 3a3eMﬂﬂ}OLIJ,EI7I ceTkn) n FPyHTAa,
KOHTAaKTUPYKOLIETO C 3/IEKTPOAOM. 3ﬂeKTp0A MO>XHO npeactaBTb OKPY>XEHHbIM
KOHUEHTPNYECKUMIN KOJIbLLAMU 3€MJTN NN TPYHTa, OAMHaKOBOVI TONWWMHBI — KaXkKao0e
nocnegywuliee Konbuo nmeet 601'IbLIJyIO BENMYNHY NonepeyHoro ce4yeHMA N OKa3bliBaeT BCe
MeHbLUEee CONMpPOTUB/IEHNE, NMOKa He 6yAET AOCTUITHYTa TOYKa, B KOTOpOI7I nm A06aB}'IFIETCﬂ
HE3HauUnTENIbHOE ConpoTuBEHNE.
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