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‘ ‘Cepus MHXeHepa-KOHCTPyKTopa

1 BBepeHue

3amMblkaH1s Ha 3eMJTHO, BbI3BaHHbIE nospexaeHnem n3ong-
L Mexxay TokoBeayLLM MNPOBOAHNKOM U OTKprTOI7I npo-
BOISALLEN HaCTbtO, NPEACTaBNAOT ornpeneneHHyo I'IpO6J'Ie-
MY MNPy SKChlyataunn aneKTpOyCTaHOBOK, NMOCKOJIbKY Ta-
Kne HencnpaBHOCTN MOIYT NMPMBECTU K BbIXOOY SJIEKTPO-
O60py,EI,OBaHI/IFI 13 CTPOA 1N, KpOMe TOro, noasepraroT J1to-
[en onacHoCTH NopaXXeHA SNEKTPUHECKUM TOKOM. 910
OBOBACHAETCA TEM, YTO YENOBEK MOXET MPUKOCHYTbCA K
OTKprTOI7I I'IpOBO[J,FILLI,eVI HacTn, KOoTopasd B HOpMaJibHbIX
YCNOBUAX HE HAXOOUTCA Mo Hanps>XeHnem, HO 3-3a no-
BpexxaeHna n3onaunmn np|/|o6peTaeT OMacHbI NOTEHUMan
OTHOCUTESIbHO 3EMIN.

B pamkax gaHHow cTaTtbk Yntatento OyaeT npenoctasne-
Ha Bcs Heobxoaumas MHhopMaLVst 06 OCHOBHbBIX HOpMa-
TUBHbIX acreKTax, KacatoLLMXcst obecneveHns 3almTbl OT
3aMblKaHKS Ha 3eMtO U 3aLLUTbI MNP KOCBEHHOM MPUKOC-
HOBEHWM, NPV 3TOM ByayT NoAPOBHO PAaCCMOTPEHbI CYLLIE-
CTBYyIOLLME NMPOBNEMbI 1 OMcaHbl PeELLIEHNs], Npeanarae-
Mble KomnaHven ABB.

[aHHas cTaTbsi COCTOUT U3 TPEX OCHOBHbBIX YacTel:

® HOPMATUBHbIE acreKTbl (TEPMUHbI 1 OrnpeaeneHis, Knac-
cUdUKaLMs CUCTEM pPacnpeaeneHns aneKTPOIHePr N,
TpeboBaHWs, KacatoLMecs 3aluTbl 1 T. 4.);

¢ pelleHna ABB ons salmTbl OT 3aMblKaHNsa Ha 3eMIT0 U
NpPY KOCBEHHOM MPUKOCHOBEHWN;

® OnMcaHVe CeneKkTUBHOCTM cpabaTbiBaHNs YCTPOMCTB 3a-
LUMTBI OT 3aMblKaHVIS HA 3eMITHO.

KpOMe TOro, CtartbsA AonoJiHeHa HECKOJTIbKUMU MOUIIOXKEHN-
AMU, B KOTOPbIX I'IO,D,pO6HO aHaJIM3NPYOTCA OONONHUTESb-
Hble aCneKTbl 3aLyTbl OT NOPaXKEHUA SNTEKTPUNHECKM TO-
KOM, B HaCTHOCTW, paccMaTpmBaeTCH 3allpyTa npn KOCBeH-
HOM MNPUKOCHOBEHWN, KOM6VIHI/IpOBaHHaﬂ 3awmnTa ot nps-
MOro 1 KOCBEHHOIO ﬂpI/IKOCHOBeHI/IVI, NnEMBOOATCA HEKOTO-
pble 3aMeHaHid, Kacaromneca HeMTpaanoro 1 3alMTHO-
ro NPOBOOHMKOB, a TakxXe apyras rnonesHas I/IH(DOpMaLI,VIFI.

2 | Cuctems pacnpeneneHna aNeKTposaHeprin, 3atlyTa npm KOCBEHHOM MNPUKOCHOBEHUN 1 3alUTa OT 3aMblKaHA Ha 3eMITIO



2 OCHOBHbIE TEPMUHbI U onpeaeneHns

Hwxe npuBeaeHbl TEPMUHBI U ONpeaeneHns, UMeroLme
dyHOaMeHTaNbHOE 3Ha4eHWe ANk NOHMMaHNA JaHHOW CTa-
Tbu. [NprBeaeHHas nHdopmaums B3dTa 13 ctaHgapta MOK
60050 (TOCT P MSK 60050) — MexxayHapOaHbii anek-
TPOTEXHNYECKUIA CNOBAPBb:

e [leficTByroLjee 3HAYEHNE HArPsKEHWUS] NMPUKOCHOBE-
HUIST: HANPShKEHVIE MeXXAY MPOBOAALLMMM HaCTAMM MpK
OAHOBPEMEHHOM MPUKOCHOBEHUN K HAM YenoBeKa Ui
>KVBOTHOIO.

o OxugaemMoe HarpsixXeHne rMpUKOCHOBEHUST: HanpsKe-
HME MeXXay OAHOBPEMEHHO AOCTYMHBIMU MPOBOASILLVMN
4YacTsaMM, KOraa YenoBeK UM XKMBOTHOE UX HE KacaeTcsl.

¢ HomuHasibHOe Harpsi>kKeHNe CUCTEMbI OTHOCUTESIbHO
3eMJIN:; HOMVHANbHOE HaNPS»KEHE OTHOCUTENBHO 3EM-
v o3Ha4vaeT (Tabnnua 1):

- HOMMHaNbHOE HampsPKeHWe B TpexdadHom Cucteme C
N30/IMPOBAHHOW HENTPASBIO NN C HENTPASbIO, 3a3EM-
JIEHHOW Yeped CONMPOTUBIEHNE;

- (pagHoe Hanpsi>keHe (Mpy COeANHEHMN 3BE3A0M), COOT-
BETCTBYHOLLIEE HOMVHATTBHOMY HAMPSPKEHWIO B TPeXdas-
HOW CUCTEME C yX03a3EMIEHHOM HENTPABIO;

- HOMUHaITBHOE HanpPsPKeHMe B 0QHO(a3HOM cucTeMe Uin

Tabnuya 1

TpexdasHas cuctema ¢ N30NMPOBaHHON HENTPASTBIO
NN CUCTEMA C HENTPASTBIO, 3a3EMIIEHHON Yepes CONPOTUBAEHME

Une = Un

TpexdasdHas cuctema
C MNyX03a3eMNEHHON HeTpasbo

U
Une:_n:U !
v3

opHohasHas cucTemMa UM CUCTEMA NMEPEMEHHOTO TOKa,
6€3 3a3eMNEHHON TOYKM

U =u

ne n

opHodhasHas cucteMa U cucTeMa NepeMeHHoOro Toka,
C 3a3eMEHHON cpeaHen TOHKOon

Une= /%

CUCTEME NMEPEMEHHOMO ToKa, 63 3a3eMIEHHbIX TOYEK;
MOJIOBKHA 3HA4YEHNS HOMUHANBHOIO HaNPSKEHWS B Of1-
HohasHOW cucTeMEe UM CUCTEME MEPEMEHHOIO TOKa,
C 3a3eMJIEHHON CpeaHen TOHKOW;

TokoBegyLasi HacTb: NMPOBOOHWK UM NPOBOASLLAs
YacTb, NpeaHa3HaqYeHHbIN(as) ons paboTbl NOA4 HanpPs-
YKEHNEM B HOPMasNIbHOM PEXMME, BKItOHas HelTpaslb-
HbI NpoBoAHNK. PEN-NpOBOOHNK, Kak NpaBuio, Tako-
BbIM HE SBNSAETCS.

OnacHasi TokoBegyLast HacTb: TOKOBeAyLLas HacCTb, KO-
Topas Npv onpeaeneHHbIX YCIOBUSIX MOXET BbI3BaTb Cy-
LLIECTBEHHOE MOPaKEHME SNMEKTPUHECKIM TOKOM.
OTKpbITas NpoBogsLass YacTb: AOCTYNHas Ons Npu-
KOCHOBEHWS MPOBOAsLLAs YacTb 060pya0oBaHNS, KOTO-
pasi Npy HopMasbHbIX YCIIOBUSIX HE HAXOAUTCS Nog Ha-
MPSPKEHNEM, HO MOXET OKa3aTbCs Mo, HaNPsKEHEM
NPV NOBPEXAEHNM OCHOBHOWN U30AALIMNIAZ,

lNpsiMoe rpYKOCHOBEHME: SNEKTPUHECKMIA KOHTaKT 1to-
[el C TOKOBeOyLUMMIN YacTAMMN.

KocBeHHOE MpuKOCHOBEHNE: SNEKTPUHECKIIA KOHTAKT Jlto-
[iefl C OTKPbITbIMY MPOBOASLLMMM HaCTSMK, KOTOPbIE OKa-
3a/I1Cb NOA, HANPSHKEHVEM NMPY NMOBPEXAEHN U30NALMN.

*
Un/2

sUHaUawaduo n 1I9HNINdBL SIGHEOHO g

' U, 0603Ha4aeT HarpsxxeHne Mexay (asHbiM 1 HeATPa bHbIM MPOBOAHUKaMMN

2 [lpoBogsiLyas 4acTb, KOTOPasi MOXET CTaTb TOKOBEAYLLE/ TOJLKO 110 MPUu4nHe Toro,
4YTO OHa COMPUKacaeTcsi C OTKPLITON MPOBOASILYEN YaCTblo, HE CYATAETCS1 OTKPbLITON
npoBoAsiLLeN 4acTbio.

CHCTEMbI PACMPEOENEHNS BNTEKTPO3HEPT M, 3aLLMTA NPW KOCBEHHOM MPUKOCHOBEHWN 1 3aLLMTa OT 3aMblkaH1a Ha 3emiio |3



BUHaLUdwaduo N 1I9HNNdBL SIGHEOHOQ g

e 30Ha [ocsraeMocTy PyKoU: 30Ha AOCTYMHOMO MPUKOCHO-
BEHUS, MPOCTUPAIOLLAACS OT NFOBON TOYKM MOBEPXHOCTY,
Ha KOTOPOW 0BbIYHO HAXOAATCH UMW NEPEABUrarOTCS MOAN,
[0 rPpaHuLibl, KOTOPYO MOXHO 40CTaTb PYKOW B Nt0OOM Ha-
npaeneHun 6e3 NCNoNb30BaHMSA AOMOMHUTENbHBIX CPEACTB.

e YacTtu, 4OCTyrHbIE O4HOBPEMEHHOMY MPUKOCHOBEHMIO:
NPOBOAHVKN U MPOBOASLLME HACTWN, KOTOPbIX YETOBEK
NI XKNBOTHOE MOIYT KOCHYTHCH OAHOBPEMEHHO.

® TOK yTeuYKu Ha 3eMJIt0: TOK, MPOTEKAIOLLIA B 3EMITHO NI
Ha OTKPbITblE MPOBOASLLME HACTN B 3NEKTPUYECKMN He-
MOBPEXAEHHOM Lienu.

o [lnghpepeHumnarnbHbIi TOK: BEKTOPHaA CyMMa 3Ha4eHNIA
SEKTPUHECKIMX TOKOB BO BCEX TOKOBEAYLLIMX MPOBOAHM-
Kax B OOWH W TOT XKe MOMEHT BPEMEHW B JAHHOW TOYKE
SNEKTPUHECKON LIEMW SNEKTPOYCTAHOBKM.

e BawymTHas 060s104Ka; 060/04Ka, OKpY»KaroLlas Haxo-
OSLMECa BHYTPW Hee YacTu obopynoBaHWsa 1 NpenoT-
BpaLLatoLlast 4OCTYN K OrnacHbIM TOKOBEAYLLM HacTsM
C NoBOro HanpaeneHus.

® BalymnTHOEe orpaxgeHue: orpaxkaeHve, obecnevmsato-
Liee 3aluTy OT MPSMOro MPUKOCHOBEHMST CO CTOPOHBbI
0BbIMHOMO HamMpaBneHust 4ocTyna.

o 3awmnTHbIN 6apbep: HacTb, MPeaoTBpaLLaoLLas HenpeaHa-
MEPEHHOE MPSIMOE NMPUKOCHOBEHWE, HO He MPeaoTBpaLLaro-
LLIas MPSIMOE MPUKOCHOBEHWE NP HAMEPEHHDBIX AENCTBUSX.

o OCHOBHas U30/1IMST: N30V ONACHbIX TOKOBEOYLLNX
YacTein, KoTopasi 06ecneyMBaET 3alUmUTy OT NPSIMOro Mpu-
KOCHOBEHUSI.

e JlononHuTenbHas n3ossaymsi: He3aBncUMas N3oNaLms,
npUMeHsaemMast AOMOSHUTENBHO K OCHOBHOM M30NSALMN
ONs 3aLLUTBI NPY MOBPEXKAEHUM.

e [IBOViHasi n3o5Unsi: N30NaUms, BKIoYaroLlas B cebs
OCHOBHY'O 1 AOMONHNTENBHYIO N30MALMIO.

e YcuneHHas n3onsaums: U30NaUmMsa onacHbIX TOKOBEAY-
WX YacTen, obecnevrBaroLLLasa cTeneHb 3aLlyTbl OT NOo-
PaKEHVIS1 SMEKTPUHECKMM TOKOM, SKBUBANIEHTHYIO CTe-
MeHn 3alnTbl, obecnevrBaemMon JBONHON N3onaumen

® VI3onmpytoLyme noJibl v CTEHbI: MOMbl U CTEHbI MOMELLIEHS,
NMEIOLLIE AOCTATOYHO BOMbLLIOE CONMPOTUBIEHME, KOTOPOE
06ecne4nBaeT orpaHM4eHIe Toka 0 HEOMACHBIX 3HAYEHWI.

e OTHOCUTE/IbHasT 3eMJIsT; HaCTb 3eEMMM, MPUHATasA B Ka-
YecTBe MPOBOASLLEN, HAXOOAWAACS BHE 30HbI BAVSHAS
KaKOro-nmbo 3a3eMNSIOLLIETO YCTPOMCTBA, SNEKTPUHECKNN
NOTEHLIMAN KOTOPOWM OBbIYHO MPUHNMAIOT PaBHbIM HYJSTHO.

® 3azemsisiioLLmMi 371EKTPOL: MPOBOASALLAS YaCTb, HAXOOs-
LIAsACA B 9/IEKTPUHECKOM KOHTaKTe C 3eMJIeN Henocpen-
CTBEHHO W/ Yepe3 MPOMEXYTOHHYHO MPOBOASLLYYIO Cpe-
oy, Hanpumep GeToH.

e ConpoTtuBaeHne 3a3eMJ/IEHNST. CONPOTUBIIEHNE MEX-
Oy TNaBHbIM 3a3eMIAOLLUMM KONIEKTOPOM (MK Y3N0M)
1 3emnen.

® HesaBuCHUMBbIN 3a3EMSIIOLLNY S/1IEKTPOL: 3a3EMNNTEND
(3a3eMNSOLLMIA BNEKTPOL), PACMONOXKEHHbBIN Ha TaKOM
pPacCTOAHMN OT APYrnx 3a3eMamTenen (3a3emMNstoLmx

SﬂeKTpOﬂ,OB), YTO TOKU pacTekaHnsa 3TX 3a3eMiinTe-
nem (SaSGMJ'IFHOLLI,VIX :—)neKTpou,os) He OKa3blBarOT CYyLLe-
CTBEHHOIO BJINAHUNA Ha ero SJ'IeKTpl/I“IeCKVIVI norteHuman.

o 3almnTHbIV NPoBOJHVK (0603Ha4YeHue: PE): NPOBOAHVIK,

NpeaHa3HaqeHHbIN 4ns Lener 6e30nacHoCTI, Hanpumep

NS 3aLUMTLI OT NOPAKEHWS SNEKTPUHECKMM TOKOM:

- OTKpPbITble MPOBOASLLME HYaCTy;

- CTOPOHHME NPOBOASALIME HaCTV;

- OCHOBHOW 3a3eMNAIOLLMIN KOMNEKTOP (N y3en);

- 3a3eMMSIOLLNIA SNEKTPOL (3a3eMNUTEND);

- 3a3emsieHHas ToYKa UCTOYHMKA U UCKYCCTBEHHas
HelTpankb.

® PEN-rpoBOgHMK: NPOBOAHVK, COBMELLAIOLLIMIA (DYHKLIAN

3alLTHOIo n HeI7ITpaJ'IbHOFO I'IpOBO,EI,HI/IKOB.1

e 3asemnsrouyee yCTpOﬁCTBOZ COBOKYIMHOCTb BCEX aNeK-

TPUNHECKNX COENHEHNI N yCTpOVICTB, NCMNoJib3yemMblX 014
3a3eMiieHnsA CMCTeMbI, YCTaHOBKN 1N O60py,D,OBaHl/I9|.

e Tok roBpeXxfeHuvisi: TOK, KOTOprVI NnpoTeKaeT Yepes OaH-

HYKO TOYKY MOBpEeXAeHVA B peayfibtaTte NnoBpexXxaeHns
naondauun.

e 3ambikaHWe Ha 3eMJiK0: COCTOSIHME, XapakTepnaytoLe-

€Csl BOSHNKHOBEHNEM CITyHanHOM MPOBOASLLEN LEenmn
MeXXIy MPOBOAHUKOM, HAXOAALLUMMCS MO, HAMPSKEHN-
eM, I 3eMnen.

* KBanmguunpoBaHHbIA MepcoHaJsl: CneumanbHo noa-

FOTOBMEHHbIE PABOTHVKK, NPOLUEaLINE NPOBEPKY 3HAHWIA
B 06bemMe, 0643aTefTlbHOM 15 AaHHOW paboTbl (OMKHOCTH
1 IMEtOLLE FPYMNY MO 31eKTPO6Ee30MacHOCTH, NPeyCMO-
TPEHHYIO MpaBunamMmn oxpaHbl Tpyda npu akchayataumm
3MEKTPOYCTAHOBOK).

! O6o3HaveHne PEN ronyyeHo B pesynbtate obbeauHeHusi cokpaiyeHns PE (gns
3aLYNTHOro MPOBOAHYVIKE) 1 cokpalyeHnsi N (4151 HelTpaibHOro NPOBOAHMNKAE).

4 | Cuctembl pacnpeneneHns aneKTPOSHEPTUN, 3aLLMTA NP KOCBEHHOM MPUKOCHOBEHNN 1 3aLLMTA OT 3aMbIKAHVS Ha 3EMITIO



3 3awumTa OoT 3aMbIKaHUA

3.1 O6Lpie nonoxeHvis

MoBpexagHVE N30ASLMN MEX Y MPOBOAHMKaMM, KOTOPbIE
NPV HOPMasTbHbIX YCIOBUSIX HAXOASATCS MOL, HANPSKEHW-
€M, 1 OTKPbITbIMM MPOBOAALLMMI HACTSMU MOXET NPUBO-
[T K BOZHUKHOBEHIO HEUCMPABHOCTU, KOTOPYHO 0ObIH-
HO Ha3bIBAKOT 3aMbIKAHVEM Ha 3EMJTHO.

OCHOBHbIe MPUHMHBI MOBPEXAEHNS N30NALAM:

® MEXaHMYEeCKoe paspyLLUeHe (Ha-
npuMep, NOBPEeXAEHNE NPOso-
>KEHHOMO B 3emMiie Kabens aKc-
KaBaTopoMm);

O
e BO3OENCTBNE arpeCcCuUBHOM
% OKpy>KatoLLieit cpefpl (Hanm4ve
©

Mbinn, BRarv, 3arpsasHeHuin 1

o yXy[LLIEHNe C Te4YeHeM BpemMe-
HU OUBNEKTPUYECKMX CBOWCTB
(NosiIBNeHNe TPELLWH B 130NsLW-
OHHOM MaTepuarne v ap.);

® PO30Bble NJT KOMMYTaUWVOHHbIE
nepeHarnpsa»XXeHns;

e MoBpeXaeHre rpbidyHamm.

T. 4.
(A

OcCHOBHbIE MOCNEACTBUSA BO3OENCTBNSA TOKA 3aMblKaHWA
Ha 3EMJIKO!

e [oaada Hanps>XeHnA Ha OTKPbI-
Thble NPoBOAsdALLIE HaCTu;

Ha 3eMJ1i0

e BO3HUKHOBEHMWE NOKAlbHbIX
QNEKTPNHECKNX OyT U, KaK cnef-
CTBME 3TOr0, Neperpes;

o HapyLleHs PaboTbl BNEKTPOH-
HbIX MPUBOPOB U CUCTEM;

* 3P03MA 3a3EMAOLLIVIX ANEKTPO-
[0B.

TOK 3aMblKaHWNA Ha 36MITHO BOSHMKAET B 30HE
NMOBPEXOEHNA N30NALUMM B BUAE NOKabHOM ayru. dTa
[lyra XxapakTepuayeTcs OTHOCUTEbHO HEGOBLLIVM 3HaYe-
HVEeM TOKa Mopsiaka OecATKoB munnvamnep. Co BpemMe-
HEM 30Ha NMOBPEXKAESHNS N30NALMN NMOCTENEHHO YBEY-
BaeTCs, 1 06pasyeTcs 0aHOMAa3HOE 3aMbIKaHe Ha 3eM-
M0, Ecnm TOK He 6yaeT CBOEBPEMEHHO OTKITUEH YCTPOM-
CTBOM 3aLLMTbI, TO 3Ta HEVCTPABHOCTL B UTOTE MOXET 3a-
TPOHYTb BCE (hasHble MPOBOAHNKM U MPUBECTU K Tpexdas-
HOMY KOPOTKOMY 3aMbIKaHMIO Ha 36MITHO.

Takum o6pa30|v|, TOK 3aMblKaHA Ha 3EMJTHO MOXKXET NoBpe-
ANTb 3N1IEKTPOYCTAaHOBKY. CHa4ana BO3HMKaeT ANeKTpunye-
CKaa ayra c HebOMbLLUNM TOKOM, KOTOprIZ MaKkChMabHbIN
pacuennTeNlb Toka O6Hapy)Kl/ITb HEe B COCTOAHNW, BClen-
CTBME Hero 3TOT TOK MOXET NpoTeKaTb OAJINTeNTbHOE Bpe-
MA 1 MPUBECTU K MOXXapy. KpOMe TOro, MOXXET BO3HUK-
HYTb KOPOTKOE 3aMblKaHue, CMOCOBHOE MOMHOCTBLIO Bbl-
BECTU 3M1EKTPOYCTAHOBKY U3 CTPOA.

I,El,pyFI/IM nocneacTemMeM Toka 3aMblKaHA Ha 3EMITIO ABJIA-
€TCA OMNaCHOCTb KOCBEHHOIO MPUKOCHOBEHUA, T. €. Npun-
KOCHOBEHM4A HeoBeka K OTKPbITbIM MPOBOAALLIMM HaCTAM,
KOTOPbIE BCNIEACTBKE NOBPEeXOEeHNA N30S1ALNN MOTYT OKa-
3aTbCA MO HANpPAXXeHEM.

CHCTEMbI PACMPEOENEHNS SNTEKTPOSHEPT M, 3aLLMTA MPW KOCBEHHOM MPUKOCHOBEHWN 1 3aLLMTa OT 3aMbIKaH1a Ha 3emiio |5
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4 Knaccudmkayuma cuctem pacnpepeneHns aneKTposaHeprum

Pa3mep 30HbI 3aMblKaHKa Ha 3eMKO U CTENeHb CEepbes-
HOCTW NOCNEACTBUN, CBA3aHHbIX C MPUKOCHOBEHNEM K OT-
KPbITbIM MPOBOAALLIMM HaCTAM, HAXOAALLMMCS MOf, Hanpsi-
YKEHNEM, ONPEOENAOTCS PEXMMOM PabOoTbl HENTPaM CU-
CTEMbI SMEKTPOMUTAHNS Y TUMOM 3a3EMIEHUS CUCTEMBI.
Bcnencteume atoro, 4ns npaBuibHOroO Bbibopa yCTponcTea
3aWMThl OT 3aMbIKaHWSA Ha 3eMSII0 HEOOXOOMMO 3HaTb TUM
pacnpenen TenbHON SNEKTPUHECKON CeT. MexxayHapoaHbIM
ctaHgapT MOK 60364-3 (Cepus ctaHgapToB TOCT P 50571
«ONEKTPOYCTaHOBKM 3AaHWNI») KNacCUULIMPYET aneKkTpuye-
CKMe CUCTeMbl ABYXOYKBEHHBIM 0B603HAYEHNEM.

MepBas OykBa XapakTepu3yeT CBA3b CUCTEMbI NMUTaHKA'

C 3emMJsiel:

e T = HenocpeacTBeHHOE NMPUCOeaMHEHME K 3eMite OIHOM TO4-
KW, KaK MPaBuno, HEATPasibHOM, CUCTEMbI MEPEMEHHOO TOKA;

e | = BCe TOKOBEyLLME YaCTV 30MPOBaHbI OT 3EMN U
ofHa ToYKa, Kak MpaBusio, HemTpabHasl, 3a3emseHa ve-
pes3 COMpPOTUBAEHNE.

Bropas 6ykBa ykasblBaeT Ha HaMHMe CBA3M MEXKAY OTKPbI-

TbIMM MPOBOAALLIMMM HACTAMM 3MIEKTPOYCTAHOBKM 1 3EMIIEN:

¢ T = HenoCpPeACTBEHHOE INEKTPUHECKOE COEOVHEHNE OT-
KPbITbIX MPOBOAALLMX YacTel C 3eMel;

e N = HenoCpPeACTBEHHOE 3MEKTPUYECKOE COeOMHEHME
OTKPbITbIX MPOBOASALLMX YACTEN C 3a3EMIIEHHON TOHKOM
CUCTEMbI MUTaHNS.

CnepytoLupe ByKBbl, CM TAKOBbIE VMEKOTCS, YKa3blBatoT

Ha peanm3aumio HENTPAIBHOIO Y 3aLLUTHOMO MPOBOAHNKOB:

¢ S = PyHKLMN HETPASBHOMO U 3aLLMTHOIO MPOBOAHVKOB
peann3oBaHbl OTAENbHbIMY MPOBOAHMKAMU;

¢ C = (DyHKLMM HENTPABHOIO Y 3aLLITHOIO MPOBOAHMKOB
06beAuHeHbl B 0AHOM NpoBoAHVke (PEN-MpoBOOHNK).

B naHHOM fOKyMeHTe OnmcaHbl OCHOBHbIE TUMbI CUCTEM 3MEK-

TPOMUTAHWA C YHETOM NMPUBEAEHHDBIX BbILLE ONpPeaeneHuni.

' BazemneHne Toqku yerm CB/HB TpaHcgopmaTopa Heo6X0aUMO AJ151 IPEROTBPALLEHUS
repegayy OrnacHbIX HanpPsKEHW Ha 3eMJT0, HarpPUMep HarpsKeHWU, KOTOpbIe MOryT
BO3HUKHYTb M3-3a HeucrnpaBHocTu mexagy CB n HB obmoTkamu. B cuctemax IT
HaCTOSITE/IbHO PEKOMEHAYETCS1 NCTIOb30BaHMNe TPaHCHOPMaTOPOB, KOHCTPYKLMSI KOTOPbIX
UCKIIIOYaET repegayy onacHbIX HarpsKeHWii Ha obopy[oBaHue, a Takke Ha 4acTu, K
KOTOPbIM MOXKET MPUKOCHYTbCS YETOBEK.

4.1 Cuctema TT

B cuctemax TT HeNMTpanbHbIi NPOBOAHUK M OTKPbITblE
NPOBOASLLME HaCTV MPUCOEAMHEHDI K Pa3HbIM 3a3EMSHOLLIAM
anekTpodam (PUCYHOK 1), MO3TOMY TOK 3aMblKaHKs Ha 3eMIO
BO3BPALLAETCS K UCTOYHVIKY MTaHWS YePE3 3EMITIO (DVICYHOK 2).

PucyHok 1: Cuctema TT
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PucyHok 2: 3ambikaHue Ha 3emsto B cucteme TT
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B anekTpoycTaHoBKax AaHHOro Tvna UCNonb3yeTcst Hel-
TparnbHbI MPOBOAHVK, KOTOPbIM COBMECTHO C JIMHEWNHbI-
MV MPOBOAHNKAMW NCMONB3YETCA A9 NMUTaHWS OagHOdas-
HbIX HArPy30K 3MEeKTPOYCTAHOBOK XWSbIX U OBLLIECTBEH-
HbIX 30aHMI (ha3HbIM HaMPsSHKEHMEM, (Kak nMpaBuno 220 B).

4.2 Cucrema TN

B cuctemax TN HelTpanb rmyxo 3a3emMseHa, a OTKPbITble
NMPOBOAALLME HaCTW NMPUCOEANHEHBI K TOMY >KE 3a3eMJIs-
tOLLIEMY YCTPONCTBY, K KOTOPOMY MPUCOEONHEH HEUTPaSIb-
HblA MPOBOAHMIK.

OnekTpudeckme cuctembl TN NnogpasnenstoTcs Ha Tpuy
Tvna B 3aBUCMMOCTW OT YCTPOWCTBA HENTPABHOIO 1 3a-
LLIMTHOIO MPOBOLHMKOB:

1.TN-S: HentpanbHbii N 1 3awmTHbIN PE npoBOOHMKN

pasfeneHsl (DUCYHOK 3).

PucyHok 3: cucrema TN-S
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2. TN-C: hyHKUMN HERTPABHOMO 1 3aLLMTHOIO MPOBOAHM-
KOB 06beAMHEHDBI B 0aHOM PEN-NPOBOAHMKE (PUCYHOK 4).

PucyHok 4: cucrema TN-C
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3.TN-C-S: HelTpanbHbI 1 3aLUTHBIA NPOBOAHVKM 00b-
edVHeHbl B 4acTh cucTeMbl B ogHOM PEN-npoBogHvke,
B APYroM YacTW CyLLECTBYIOT B BMAe oTaeNbHbIX PE N
NPOBOAHMKOB (PUCYHOK 5).

PucyHok 5: cuctema TN-C-S
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B cuctemax TN TOK 3amblkaHWA Ha 3eMI0 BO3BPALLAET-
CH B UCTOYHUK nuTaHns Yepes PE- nnn PEN-npoBoaHuK,
NPaKTUYECKM HE MPOTEKadA MO 3a3eMSIAIOLLEMY 3M1EKTPO-
4y (pUCYHOK 6).

PucyHok 6: 3ambikaHue Ha 3emsto B cucteme TN
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4 4 3aknodeHne

4 3 Cuctema IT

B cuctemax IT MCTOHYHUK MUTaHNS HE UMEET HEMOCPELCTBEHHOO
3a3eMfIeHst, OOHAKO, BO3MOXKHO, COEAMHEHNE C 3eMIIEN TOKO-
BeayLLUMX YacTei Yepes BOMbLLIOE CONPOTVBAEHNE (PUCYHOK 7).
Bce oTKpbITble NPOBOAALLME HACTV UHAMBMAYANBHO UK B CO-
CTaBe rpynbl NPUCoOeanHAOTCA K HE3aBNCMOMY 3a3eMITUTENIO.

PucyHok 7: Cuctema IT
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TOK 3aMbIKaHIS Ha 3EMITKO BO3BPALLIAETCH B MCTOHHUK MATAHS
UYePE3 3a3eMIAIOLLIEE YCTPONGTBO, K KOTOPOMY MOACOSAVHEHD
OTKPbITbIE MPOBOASALLME HACTU, U EMKOCTHOE COMPOTUBSIEHME
JMHBAHbIX MPOBOAHMKOB OTHOCUTESBHO 38MIA.

PucyHok 8: 3ambikaHne Ha 3emsio B cucteme TT

L4

Lo

Ls
1C3i[Cai] C4

Cucrtema

pacnpegenexus
3NeKTPO3Heprum

TT OnekTpoycTaHoBkM »xu- 10-100 A
TbIX, OBOLLIECTBEHHDBIX 1 AP.
30aHWUI; Masible MPOMBbILLI-
JIEHHbIE MPEANPUATUS C
HU3KOBOJIBTHBIMW UCTOY-
HUKaMV MUTaHNS

Tunu4yHble 3Ha4YeHNs1 TOKOB
3aMblKaHUsA Ha 3eMJ1r0

Cuctembl TT pacnpegeneHns aNeKTPOIHEPTNN UC-
MoNb3YIOTCS B TEX Crly4asix, Koraa npoknagka 3a-
LUMTHOMO NPOBOAHMKA (PE) He BO3MOXKHa 1, korga
OTBETCTBEHHOCTb 32 06ecneyeHre 3almThbl Npu
KOCBEHHOM MPUKOCHOBEHNU LIENECO06PasHO BO3-
JIOKNTb Ha CaMVX MOSIb30BaTENEN.

TN [MpoMbilWNeHHble Mpea- 3HaveHus, aHanorndHble ogHoas- PacnpenenntenbHble cuctembl TN SBASKOTCS CU-

npuATUA, BonbLUVE 3M1EK-  HbIM KOPOTKUM 3aMblKaHNAM

TPOYCTaHOBKW C UCTOHYHN-
KamMun nntaHna cpenHero
Hanps>keHns

CTeMaMV, 4epes KOTOPbIE MTaHNE pacrpenenseT-
sl MOTPEBUTENAM, UMEIOLLIIM CBOW COBCTBEHHbIE
TpaHchopMaTOPHbIE MOACTAHLMM. B Takunx cryHasix
MOXHO JIErKO Pean3oBaTh 3aLLWTHbINA MPOBOAHMK.

IT Xumndeckas n HedpTexun-  OT HECKOMBKYIX MVKpoamnep 40 2 AB 3a-  CMCTeMbI STOrO TvMa HAXOASAT MPaKTUHECKOe Mpu-
MUYeCcKasl MPOMbILLIEH-  BICKMOCTY OT padMepa SMIEKTPOYCTaHOB-  MEHEHVe B OCHOBHOM B TeX ClyHasiX, Koraa [omK-
HOCTb, T.€. Takve MPea- Ki, a B Cly4ae [ABOVHOMO 3aMblkaHiig Ha  Ha BbiTb 06ecrnedeHa 6ecnepeGoHOCTb MEKTPO-
NPUSITUS, AN KOTOPbIX ~3eMI0 TOK 3aMbIKaHUS MPUHUMAET 3Ha-  CHaBXXeHWs!, Y MepBOe 3aMblkaHWe Ha 3emilio He
CYLLIECTBEHHOE 3Ha4eHMe —YeHis, XapakTepHsie Ans cucteM TTU TN MPyBOAMUT K MOSIBAIEHWIO 3HAYMTENbHBIX TOKOB 3a-
nmeeT GecrnepeGoHOCTb B 3aBICMMOCTY OT CNIOCO0a COBANHEHNS  MbIKaHVISi Ha 3eMITHO, MPEeACTABSIOLLMX OMacHOCTb

3ﬂeKTpOCHa6)KeHVI91

OTKPbITbIX MOOBOAALLMX HacTeln ¢ 3emMnei 15 SHoaei.

CHCTEMbI PACMPEOENEHNS SNTEKTPOSHEP M, 3aLLMTA MPW KOCBEHHOM MPUKOCHOBEHWN 1 3aLLMTa OT 3aMblKaH1a Ha 3emiio | 7
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5 3awmTa npn KOCBEHHOM

5.1 Bo3oencTere Toka Ha OpraHn3m YenoBeka

ToK, MPOXOAALLMI Yepes TENo YenoBeka Npu NPUKOCHO-
BEHWUM K TOKOBEYLLEN YacTW, MPeacTaBnseT OnacHOCTb
015 XKU3HN 1 3A0POBbS. BO3OENCTBE TOKA MOXKET Mpu-
BECTU K CleaytoLLeMy:

- CyOOPOXKHbIE COKPALLIEHNA MbILLLL: B pe3y/sTaTe BO3-
DeVICTBUS SNEKTPUYECKOrO TOKa MPONCXOOUT HEMpo-
N3BOSIbHOE COKPALLIEHE MbILLL, M MO3TOMY O4YEHb
CNOXXHO ObIBAET 0CBOGOANTL PYKY, CXKaBLLYKO MPO-
BOAOSALLYHO YacTb. MNpumedanme. O4eHb 60MbLUME TOKN
0BbI4HO He BbI3bIBAIOT CYAOPOXHblE COKpAaLLEHMS
MbILLLL, MOCKOSIbKY, MPW BO3AENCTBUM Ha OpraHn3m
TaKNX TOKOB, MbILLIEYHOE COKpPALLIEHME NPON3BOaUT-
Csl TakuM 0Bpa3oM, HYTO MPOVCXOANT HEMNPOW3BOIb-
HOe 0CBOBOOXAEHWE OT MPOBOASILLIEN HacT;

- 3aTpydHEeHNE 1 HapyLLIieHWEe ObIXaHWa: eCNn TOK Mpo-
XOOUT Yepes MblLLLb! AbIXaTeNbHON CUCTEMbI, HEMPO-
N3BOJIBHOE COKPALLEHME STUX MbILLL, HAPYLLIAET HOP-
MarbHbIV ObIXaTeNbHbIM MPOLECC, YTO MOXET NpuBe-
CTW K NIETanbHOMY MCXOay W3-3a yayLLbs UK Nnosnyye-
HMIO Pa3NMYHOro poda TpaBM BCNEACTBMNE achUKCUM;

PMCyHOK 1: BpeMsi-TOKOBbIe 30Hbl BO3,qel7'CTBMﬂ nepeMeHHOro Toka Ha

NPUKOCHOBEHNMN

- hmbpunngaums cepaua: Hanbonee onacHbIi apexT

CB$I3aH C HaNoXeHNEM BHELLHNX TOKOB Ha (pn3nono-
MYECKME, YTO MyTEM HEKOHTPOMMPYEMBIX COKpaLLIe-
HUI NPVBOOUT K MBMEHEHMIO CEPAEHHOrO Lkna. 3To
SIBMEHNE MOXKET CTaTb HEOBPATNMbIM, MOCKOSBbKY OHO
COXPaHSETCA ladke Mocne Toro, Kak rnepecTaeT aen-
CTBOBAaTb PadnpaxmTeNb;

- OXOrW: NPOUCXOAST BCNEACTBNE BO3AENCTBUS Ter-
na, BblOENSOLLErocs Npy NPOXoXKAEHUN TOKa Yepes
TEeno Yenoeeka.

[Npy onpegeneHnn aNeKTPUYECKNX TpeboBaHuin be3onac-
HOCTUK ncnonb3yetcsa ctaHgapT MOK 60479-1 «Bospen-
CTBME TOKa Ha NHOAEN M >XMBOTHbIX», B KOTOPOM MPUBO-
OATCS OMNMCaHVsa OeNCTBUS TOKa, MPOTEKAtOLEro Yepes
Teno Yenoeeka. B gaHHOM CTaHpapTe paccMaTpuBatoTcs
BPEMSI-TOKOBbIE XapaKTEPUCTUKN, Ha KOTOPbLIX BblOeNs-
tOTCSI YEeTbIPE 30HbI (PUCYHOK 1) MPOSBNEHNUST Pas3NYHbIX
HN3NONOrNHECKMX BO3OENCTBUIM NEPEMEHHOIO ToKa (Ha-
ctoton 15-100 I, NpoxodsLLero Yepesa Teno YenoBeka.
OnvcaHmne aTnx 30H NpuBeaeHo B Tabnmue 1.

opraHu3m 4esioBeka

mc 10000 ) Ll '
:a “b cl c2 :c3
5000 i 1 i
| \ [}
= [} \ \
g 2000 ! A \
o ] \ vy
at 1 \ AN
H 1000 1 \\ \\
% ! \ S AR
E | S S
o 500 \ "GN
2 ! 3 SN
[} \ \
£ ON ® NEO, NN O,
a [} \ \ \
g | \ \
S 100 ' Ay
2 \ Vi
o ! \ \
g 50 ! Al v
<] ] ) )
= \ V
[} S \
' N !
20 } h 1
' '
l .
10 M 1
01 02 0.5 1 2 5 10 20 50 100 200 500 1000 2000 5000 10000 mA
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Ta6n. 1. Bo3geiicTBune nepeMeHHOro Toka Ha opraHu3m 4esioBeKa

| 3ona | Onucanme Bo3pgeiicTBuS

1 Kak npaBuo, HUKakoro BO3AECTBIUS HE OKa3bIBAETCS.

2 Kak npasnsio, He 0KasbIBaETCHA HUKAKOIo BPEOHOrO (hV3M1ONOrM4ecKoro BO3LenCTBIS.

Kak npaBunio, HUKaKMX MOPaXeHU BHYTPEHHUX OPraHoB He HabnogasTcs. Bo3MOXHbI CyI0POXHbIE COKPALLEHNS MbILLL

3 1 3aTpydHeHVe [pixaHusi; obpaTiMble HapyLLIeHNs B (DOPMUPOBaHUM U OCYLLECTBIIEHUN CEPAEYHOrO PUTMA, B TOM YUCHe
hrbpnnnaLms Npencepanin N KpaTkoBPEMEHHasi OCTaHOBKa ceppLia 6e3 hubpunsaLmm XXenynoykoB ¢ ycuneHuem achdexra
BO3[EVICTBUS C POCTOM BEMUMHBI TOKA U C TEYEHNEM BPEMEHM.

B nomnonHeHve K BO3AeNCTBNSM 30Hb! 3 BEPOSITHOCTb (MOPUANALIMN XKEMY[0HKOB YBENNYMBAETCA MPUMEPHO A0 5 % (KpvBas c2),
4 50 % (kpwviBas c3) 1 mpesbilaeT 50 % 3a npegenamm kpueon c3. [NaToduraronornieckoe BO3OeNCTBIE, HanpyMep, OCTaHOBKa
cepaLa, OCTaHOBKa AbIXaHNs 1 TSHXKESbIE OXOMY, MOXKET YCUIUTBLCS C POCTOM BEMNHMHBI TOKa U C TEHEHUEM BPEMEHM.
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B ctanpoapte MOK 60479-1 nprBoanTCA Takke aHanormd-
Has auarpaMma aisi NIOCTOSIHHOMO Toka.

KpvBble Ha pucyHke 1 He MOryT BbITb HEMOCPEACTBEHHO
MPVMEHeHbl 4151 ONpPeaeneHns NpeaenoB MakCcUManbHO
[ONYCTUMOrO TOKa, rapaHTUPYHOLLEro 6e30MacHOCTb Nto-
nen. OgHako, 3Hast MOHOE COMPOTUBIEHME YENOBEHECKO-
ro Tena v npumMmeHsst 3akoH Oma, MOXXHO onpeaenuTs 6es-
onacHble KpuBble 4151 AOMYCTUMBIX HAMPSKEHWIA.
DNeKTpu4eckoe COMPOTUBIIEHNE YENOBEYECKOro Tena,
OKa3bIBaeMOe MPOXOAsiLLEMY TOKY, MPOTEKAOLLEMY MEX-
Oy OBYMSI TOYKaMUW, MOXXET OYEHb CUSIbHO U3MEHSATHCS.
Ctanpapt MOK 60479-1 gaeT pas3nuyHble 3Ha4YeHns Co-
NPOTUBNEHNS B 3aBUCUMOCTU OT HaNPSPKEHMSI MPUKOCHO-
BEHUS 1 MyTW NPOTEKaHNs Toka .

MprHMMas BO BHMAaHWE OPUEHTUPOBOYHBIE 3HAYEHIS MOTT-
HOro CONMPOTUBNEHS, MPVBOAMMBIE HA AYarpaMMe B CTaH-
napTe, MOXXHO OMpPeaennTb OXXMAaeMbIA TOK MO 3HAYEHNIO
OXXMOAEMOro HamnpPsXKeHNst MPUKOCHOBEHMS.

111 T

Ur = Ryl
|
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Rr

O)KI/I,EI,aeMbIM Hanps>XeHnem rnpmMKoCHOBEHUSA U asnsetcs Hanps>xe-
HMe, KOTOPOE MPUCYTCTBYET MEXAY OTKPbLITOM MPOBOASLLEN HaCTbIO
1 BOCTaTOYHO yAaNIeHHOW TOYKOM 3eMIN.

5.2 3awura npy KOCBEHHOM NMPVKOCHOBEHM
nyTeM aBTOMATUHECKOrO OTKIIOHEHIUS MATaHUS

LOns obecneveHns 3almTbl NPY KOCBEHHOM MPUKOCHO-
BeHun ctangaptTom MOK 60364 (B Poccum npuHAT nps-
MOW aHanor 3Toro craHgapTta — cepus CTaHOapToB
FOCT P 50571 «9nexkTpoyCcTaHOBKM 34aHui») Npeanmchbl-
BAETCst aBTOMATUHECKOE OTKIIIOHEHNE MUTAHNS.
YCTpONCTBA 3aLLMTbl AOMKHbI aBTOMATUHECKN OTKIIIO4aTh
nUTaHNe TaknM 0B6Pa3oM, YTObbI B Cly4ae BO3HMKHOBEHMNS
aBapUIAHOrO TOKA MEXY TOKOBEAYLLEN HYaCTbO U OTKPbI-
TOW MPOBOASALLEN HaCTbIO NN 3aLLMTHBIM MPOBOAHNKOM
OXNOAEMOE HarnpsXKeHWE NMPVKOCHOBEHWS!, MPEBbILLAKOLLIES
50 B nepemeHHoro Toka (25 B B cneumanbHbIX YCNOBUSAX)
He MOAAEPKMBAIOCH B TEHYEHME BPEMEHN, JOCTATOYHOMO
[Ns TOro, YTOObI BbI3BATH OMACHOCTb BPEAHOIO hr3noso-
MMYECKOro BO3AENCTBMA Ha YeNOBEKa, NprKacaroLLerocs
OOHOBPEMEHHO K AOCTYMHbIM TOKOMPOBOASALLMM YaCTSAM.
Takas 3alpmTHas Mepa TpebyeT KoopaMHaLMN MeX Ay Nof-
KIOYEHMEM K 3a3EMJIEHNIO CUCTEMbBI U XapaKTepUCTVKa-
MW 3aLUMTHBIX MPOBOAHNKOB W YCTPOWCTB.

YCTponcTBaMmm aBTOMAaTUHECKOrO OTKIIKOYEHUS MNTAHKS

N CNOCOBHBIMN OBHAPYXMBAaTb TOKN 3aMblKaHWSA Ha 3eM-

0, ABNSIOTCSA:

® aBTOMATUYECKME BbIKIIKOYaTENN C TEPMOMArHUTHBIMK pac-
LenuTensamu;

® aBTOMATMYECKME BbIKOHATENM C MUKPOMPOLECCOPHBIM
pacLennTenem;

® aBTOMATU4YECKME BbIKIIOYATENN C MUKPOMPOLECCOPHBIM
pacLenuTeNieM Co BCTPOEHHOM 3aLLMTON OT 3aMblkaHns Ha
3emMIio (pyHKuma G);

® TEPMOMAarHUTHbIE W SMIEKTPOHHbIE aBTOMATUYECKME Bbl-
KJKOHaTEeNM CO BCTPOEHHBIMI pacLienuTensaMn andgepen-
LManbHOMO TOKa;

® aBTOMATUYECKME BbIKIHOHATENN, yNpaBnsemble AnddepeH-
LmanbHbIM TOKOM, 663 BCTPOEHHOW 3aLLMThLI OT CBEPXTOKA,;

¢ pacuenuteny ouddepeHumanbHOro Toka.

Hke npvBeneHbl onmcaHna aTnx yCTpOI7ICTB 3allnThI.

ABTOMAaTUYECKNE BbIK/IOHATE/IN C TEPMOMArHUTHbIMU
pacuenutensmm

ABTOMaTU4YECKME BbIKMOYATENW, OCHALLEHHbIE TEPMO-
MarHUTHbIMK pacuenuTensmm, obecrnednBatoT crneayto-
Ve BUOb! 3aLLMUTHI:

® 3alMTa OT NEPErpy3Ku;

® 3alMTa OT KOPOTKOMO 3aMblKaHVIs;

® 3aLMTa NpPU KOCBEHHOM NPUKOCHOBEHMN.

3alyta oT neperpy3kn obecnevnBaeTcs TEMIOBbIM pac-
LienTenemM ¢ 06paTHO3aBMCUMON 3aEPXKKOM cpabaTbiBa-
HWVSA, T. €. YeM BbiLLIE TOK Neperpy3Kku, TeM MeHbLLIE 3a0epXX-
Ka 1 cnefoBaTefibHO BbICTPee MPONCXoauT cpabaTtbiBaHmE.
3alluTa OT KOPOTKOro 3amblkaHns 06ecneymBasTcs C MoMo-
LLIbKO DMEKTPOMArHUTHOMO PaCcLEnUTeNst C He3aBMUCKIMOWM OT
BPEMEHM XapaKTEPUCTUKON cpabaTbiBaHWs, T. €. BPEMS OTKITHO-
YEHVS! HE 3aBUCKT OT 3HAYEHWst TOKa KOPOTKOrO 3aMblKaHMs.
3aLupTa npm KOCBEHHOM MPUKOCHOBEHNM MOXKET OCYLLIECT-
BNSATLCH Kak C MOMOLLIbIO TEMMOBOro, Tak W anekTpoMar-
HUTHOIO pacLenmTensi, NOCKOSbKY TOK 3aMblKaHWS Ha 3eM-
N0 MPOTEKAET, MO KpanHel Mepe, Yepes oaHy dasy. Ecnu
3TOT TOK JOCTATOYHO BOSbLLIOW, OH MOXXET BbI3BaTb Cpa-

faTbiBaHNEe aBTOMATUHECKOIO BbIK/tO4aTENS.

CHCTEMbI PACMPEOENEHNS BNTEKTPOSHEPT M, 3aLLMTA MPW KOCBEHHOM MPUKOCHOBEHWN 1 3aLLMTa OT 3aMblkaHusa Ha 3emiio |9
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Kak 06bsACHAETCS Aanee B AaHHOW CTaTbe, HEOBXOAMMO,
4YTOBbI XapaKTEPUCTUKIM YCTPONCTB 3alLLmTbl OblfI CKOOP-
OVHNPOBaHbI C CUCTEMOW PacnpeieneHnst 3NeKTPOIHEPI N
1 TUNMOM 3a3eMNEHMS OTKPbITbIX MPOBOASLLMX HYacTel, Tak
4YTOObI NMPY BOSHNUKHOBEHNM aBapUIAHOIO PexxnmMa BbIMos-
HSNOCb rapaHTUPOBAHHOE OTKITHOHEHWE 3NEKTPOMUTAHNS
1 OrpaHnymMBancs Nepuom, NPUCYTCTBMSA ONacHOro Hanpsi-
YKEHUS MPUKOCHOBEHWSI Ha OTKPbITIX MPOBOASLLINX HaCTSIX.
Ha purcyHKe 2 mokagdaH NpUMep LEni 3aMblKaHKs Ha 3eMITH0
B CUCTEME C [TyX0O3a3eMITIEHHOM HENTPATBIO U MPUCOeaUHe-
HVEM OTKPbITbIX MPOBOASALLMX HACTEN K TOMY XKE 3a3eMS1s-
tOLLLEMY YCTPOWMCTBY, K KOTOPOMY MPUCOEOVHEH HENTPab-
HbI MPOBOAHUK (cucTema TN), a Takxe BpeMS-TOKOBas xa-
PaKTePVCTVKA aBTOMAaTUYECKOro BbIKto4aTens Tuna Tmax
XT1C160 R160 ¢ TepmMoMarHUTHbIMI pacuenmTensiMm.

PucyHok 2

IMyTb NpoTeKaHUsi TOKa KOPOTKOIro 3amMbIKaHUsl.

Ly
Lo
Ls

PE

o
/

Bpemsi-TokoBasi xapaktepuctuka Tmax XT1C160 In160
1E4c \
1E3c:

100c

10c

5¢

0.1c {_\
1E-2c: 1

i

0.1kA 1A 10kA

Kak nokasaHo Ha guarpamme, ecnm TOK 3amMblKaHnsa Ha
3emnto cocTtasnaeT 940 A, aBTOMATUYECKUIA BbIK/OYa-
TeNb OOMKeH cpaboTaTtb He No3aHee Yem Yepes 5 ¢ (3Ha-
YeHKe onpeaeneHo No KPMBOWM MakCUMasbHO A0MYyCTUMO-
ro OTKITOHEHMS).

ABTOMAaTUNYECKNE BbIK/IHOHATEIN C MUKDOIMPOLECCOPHBIM
pacuenuTtenem

3aLupTta, obecrneqrBaemas aBTOMaTUHECKMU BbIKtoHaTe-
NSMKN C 3NEKTPOHHbBIM pacLennTeneM NMosHOCTHIO aHasno-
MYHa 3almTe, obecnevnBaeMon aBToMaTUHECKMM Bbl-
KItoYaTeNsMm C TEPMOMArHUTHBIMU pacLIenUTENsiMU. DyHK-
LM 3aLLMTbI, BbIMOHAEMbIE MUKPOMPOLIECCOPHbIM pacLie-

nuUTeENeM, NO3BONSIOT peaM3oBaTh 3alUUTy OT Neperpys-
KU (3awmTa L), KopoTKoro 3ambikaHuns (3awmTa S u l) v 3a-
LUMTY MPY KOCBEHHOM MPUKOCHOBEHMN.

PucyHok 3

1E4c i \#
1E3c }
100c

10c ﬁ,

1c

0.1c /

1E-2¢

0.1kA 1KA 10kA

ONEKTPOHHbIE pacLENUTENN MO3BOSIAOT TOYHO HACTPOUTL
BPEMS 1 TOK cpabaTbiBaHMs aBTOMaTUYECKOrO BbIKtO4a-
Tensa 1 Taknm obpasomM AOBUTLCA MOMHOrO COOTBETCTBUS
XapaKTEPUCTVK 3aLLUTbl TPEOOBAHUSM KOHKPETHOW aeK-
TPOYCTaHOBKW. Ha prcyHKe 4 nokasaH TOT XKe NpuMep, YTo
N paHbLLe, HO A1 aBTOMATUYECKOro Bbik/todaTens TmMna
Tmax XT2S160 Ekip LSI In160 ¢ 3neKTpoHHbIM pacLenm-
Tenem, NCnonb3yeMbIM B KA4eCTBe YCTPOWCTBA 3alLnThI.

PucyHok 4
IMyTb NpoTeKaHUsi TOKa KOPOTKOro 3ambIKaHNs
- Ly
] Lo
- Ls
N
PE
|K K

e
£

Bpewmsi-rokoBasi xapaktepuctuka XT2S160 Ekip LSI In160
1E4c

1E3¢c

100c

10c

5¢c

0.1¢

1E-2¢

0.94 kA
L]

0.1kA 1KA 10kA

B0o3MOXXHOCTb HACTPOWMKM MasbiX 3Ha4eHU Toka cpaba-
TbiBaHWS (MpUMepHO 750 A) NO3BONASET NOMYy4YNTb BPEMS
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Cpa6aTbIBaHI/IFI, COOQOTBETCTBYOLLEE BPpEMEHN Cpa6aTblBa-
HWA 3TEKTPOMarHMTHOro pacuennTesnia (HeCKOJ'IbKO AecCAT-
KOB MVIJ'IJ'II/ICeKyH,EI,), YTO 3HAYUTENBHO 6bICTpee, 4eM rnpu
TEX XKe YyCNnoBMAX C NMOMOLLBKO aBTOMaTU4ECKOIo BbIK/IHO-
HaTesia C TepMOMarH1THbIM pacuennTenem.

ABTOMAaTUYECKMNE BbIK/THOHATEN C MUKPOMPOLIECCOPHbIM
pacuenuTeneMm co BCTPOEHHOM 3aLymnTOl OT 3aMbIKaHWsI
Ha 3emso (pyHkums G)

MVKpOMNpPOLECCOPHbIE PaCLIENNTENM YCOBEPLLEHCTBOBAH-
HOro MCMOSHEHMA B IOMOSNHEHNE K (DYHKLUMSIM 3aLLMTbI OT
neperpy3ku (L) 1 KopoTKoro 3amblkaHns (S n l) obecneyn-
BatOT BbIMOMHEHWE crieuyanbHON OYHKLMM 3aLUmTbI, Ha3bl-
BaeMow hyHKUmen G (3amTa OT 3aMblKaHUS Ha 3EMJTHO).
OyHKUMS 3amTbl G MCNONb3yeT B Ka4eCTBE BXOAHOMO MNa-
pamMeTpa BEKTOPHYKO CYyMMY TOKOB, MPOTEKAIOLLMX MO TO-
KOBEAYLLIM NPOBOAHNKaM (MO Tpem dhasHbIM 1 HENTpasb-
HoMY). B HenoBpexxaeHHOM Lienu aTa CyMMa paBHa Hymto,
HO MPW HaNMYMN 3aMblKaHWS Ha 3eMIHO, YaCTb ToKa (Oud-
depeHLnanbHbI TOK) 3aMblkaHVs BO3BpaLLaeTCs B MCTOM-
HVIK MUTaHNS Yeped 3alLUMTHBIV MPOBOAHUK U/ 3a3eM-
NeHue, Hapylasi 6anaHc TOKOB.

Ecnmn sHaveHne ouddepeHLmansHOro Toka npesbilasT
yCTaBKy cpabaTbiBaHWs 3aLLMTbI, 3a0aHHYI0 418 OYHKLWM
G, aBTOMaTNYECKII BbIKIloYaTeb OOMKeH cpabaTbiBaTb
B TEYEHWEe COOTBETCTBYIOLLEro BpemeHu. MpuHUMN aei-
CTBYS MOKasaH Ha PUCyHKe 5.

PucyHok 5: MpuHyun gevicreus pyHkynm G

B cnydae OTCYTCTBUS MO- o Ly
BPEXAEHUI1 BEKTOPHAS - L,
CyMMa TOKOB, NpoTekato- 1 ',:f

LLMX MO TOKOBEAYLLM MPO- PE
BOAHWKaM ((hasHble + Hen-
TpanbHbIA NPOBOAHMKM)
paBHa Hyto:

L=l +1,+1,+1,=0

Mpu 3aMbIKaHNN Ha 3eM- - — Ly

KO YaCTb TOKA 3aMblKa- p-— Lo

HVs BO3BpALLA@eTCS B uc- || e kjﬁ

TOYHVIK MUTAHNA Yepes PE
PE-npoBoaHuK, He npoTe-

Kasi Yepes TopouaasbHbIN
TpaHcthopmaTop, 1 Bek-
TOpPHasi CyMMa TOKOB By-
[ET OTNINYHA OT Hynst:

L=l + 1+ l+ =0 L

,>1,cpabatbiBatia yHkUm G

ABTOMaTUYECKNE BbIK/IHOYATE/IN C TEPMOMArHUTHBIM NN
3/IEKTPOHHBIM pacLernuTesieM n ¢ pacuyenutenem gugp-
pepeHymaabHOro Toka

ABTOMaTNYECKME BbIKIKOHATENN C pacuenuTenem avd-
dhepeHLmanbHOro Toka 06beanHAIOT B OOHOM annapare
pacuenutenb anddepeHUmanbHoOro Toka 1 TepMomar-
HUTHBI pacuenuTenb, bnarogaps Yemy Takom annapar 3a-
LWMTbI cpabaTbiBaeT, Kak Npu obHapy»xeHun ouddepeH-
LManbHOro TOKa, Tak U B Cryvae Neperpysku Uimn KopoT-
KOMO 3aMblKaHVis.

[MpuHUMn gencTteuga pacuenutensd anddepeHumansHo-
ro TOKa 3ak/to4aeTcsa B ODHapY)XEHUM TOKa 3aMblKaHKs
Ha 3eMJII0 C MOMOLLBIO TOPOUAASIbHOrO TpaHcopMarTo-
pa, Npv 8TOM OCYLLIECTBIAETCH KOHTPOSIb BCEX TOKOBELY-
WX NPOBOAHMKOB, B TOM YMCNE U HEUTPaIbHOMO, eC/n
OH UCMONBL3YETCA.

PucyHok 6: MpuHynn geicteus pacuyenurens auggepeHymnanbHoro
TOKa

! ]

[Mpn OTCYTCTBUN 3aMblKaHWS Ha 3EMIIIO BEKTOPHAaA CyM-
Ma TOKOB |, paBHa Hyslo, @ B Crly4ae 3amblkaHns Ha 3eM-
N0, ecnv 3HaveHne |, NPeBbILLaeT HOMVHASTbHBIA OTKIO-
YatoLmi andhepeHLmMabHbIN TOoK |, |, BO BTOpUYHOM 06-
MOTKE TopouaansHoro TpaHcdopmartopa Hasoautes SC,
JocTaToqHas 15 BKIIKOYEHUS 3EKTPOMArHnTa, Y10 Bbl-
3bIBaeT cpabaTbiBaHNe aBTOMATUHECKOMO BbIK/THOHATENS.

CUCTEMbI PACMPENENEHNS BNIEKTPOSHEPW, 3aLLMTA NPV KOCBEHHOM MPUKOCHOBEHW 1 3aLLMTa OT 3amblkaHmsa Ha 3emiio | 11
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| /Cepus MHXeHepa-KOHCTPYKTopa

Knaccudrkaums aBToMaTMHeCKNX BblKIroYaTenen ynpaens-
emMbIxX OuddepeHLmanbHbIM TOKOM ONPEaenseTcs YCnoBn-
AMN PYHKLUMOHMPOBAHNS MPU HaM4MKA COCTaBASOLLEN MO-
CTOSHHOMO TOKa:

e 1N AC: BbIkto4aTenb cpabaTtbiBagT MpW NOSBIEHNN CUHY-
CcouaanibHOro NepeMeHHoro andepeHLnansHOMo ToKa;

e TUN A: BbiKtoHaTeb cpadaTbiBaET NP MOSIBNEHWN CUHY-
ConaanbHOro NepemMeHHoro AndgepeHLmanbHOMo Toka
1 AndepeHLmMansHOo MyNbCUPYHOLLIErO TOKa C MOCTO-
SIHHOWM COCTaBNSHOLLEN;

e 1N B: BblkNtovaTenb cpabartbiBaeT Npy NOSBAEHWN MO-
CTOSHHOIO AMddEPEHLMANBHOMO TOKa, a Takke andde-
pPeHUManbHOro CUHYCOMAANbLHOMO Toka W anddepeHun-
abHOMO MyNbCYPYHOLLLErO TOKa C MOCTOAHHOM COCTaBNS-
tOLLIEN.

Ta6n. 2: Tunbl yCTPOMCTB, ynpasBasieMbix gughgpepeHynanbHbIM TOKOM

Moaxopsawmin
®opma TVN ycTpoiicTBa
AuddepeHumansHoro | ANddbepeHum-
ToKa aNibHOro ToKa
AC A B
Cunycou- BHe3anHo NosiBASIOLLMIACS
AanbHbIA + + +
nepemeH-
HbI TOK /\/\/\
UM MeafieHHo HapacTarowmif
BHesanHo nosiBnsitowmiics
Mynbcupyto- | With or without T 0.006A v o+
LUIA NocTo-
SIHHbIA TOK m
!
VA MEOJIEHHO Hapac Taromyii
MnasHo
U3MEHSI10-
WMincs no- +
CTOSIHHbIN
TOK

Knaccudnkaumna yduTbiBaeT TakXe Hanum4due

3a0EePKKN MO BPEMEHW cpabaTbiBaHNS (B MPUCYTCTBUN

anbdepeHUManbHOro Toka):

® 63 BbIASPXKKN BPEMEHMW;

® C BblAEPXKKOW BpemMeHu, Tun S ansa obecrneyeHuns
CENEKTUBHOCTMW.

ABTOMaTUYeCKME BbIK/O4aTeM, yrpasasemMsie Aug-
epeHymanbHbIM TOKOM, 6€3 BCTPOEHHOW 3alyuTbl OT
CBEPXTOKa

ABTOMaTNYECKME BbIK/IOHaTeNy, ynpasnsemMble andde-
peHUMasbHbBIM TOKOM U HE VMEOLLIME BCTPOEHHOMN 3aluThl
OT CBEPXTOKA, OCHALLIAKOTCS TOMNBKO pacLenuTensMm and-
hepeHLanbHOro ToKa U, CneaoBaTenbHO, 06ecneHmBaoT
3aLLWTY TOMBKO OT 3aMblKaHWs Ha 3eMIto. BbikodaTtenm
3TOrO TUNa JOMKHbBI MCMONB30BATLCSH COBMECTHO C aBTO-
MaTUHECKMMM BbIKMIOHATENSIMM C TEPMOMArHUTHBIMM pac-
LEnMTeNsM1 U NpefoxXpaHuTensMm AN SalwTsl OT Te-
M0BbIX U 3NIEKTPOANHAMNHECKNX BO3AESACTBIIA. [TpMHLMN
X OEMCTBUS TAKOW XKe, Kak OMCaHo BbILLIE.

Pacuenutenn anggpepeHynanbHOro Toka

Pacuenutenn gnddepeHumanbHOro Toka, KoTopble Tak-
>KE HagblBaOT pacLEenUTensmMmn anddepeHUmanbHOMo Toka
079 KOMMNEKTHBIX YCTPONCTB, BbINOMHAT PyHKUMM O6Ha-
PY>KEHMS TOKA 3aMblKaHWA Ha 3eMJTHO C MOMOLLBIO OTAESb-
HOro TOpOWAANBHOrO TpaHcdopmaTopa, ycTaHaBMBae-
MO0 Ha TOKOBEAYLLIMX NpoBOAHWKax. Ecnu anddepenun-
albHbIV TOK MPEBbILLIAET 3a4aHHOEe MOPOroBOE 3HAYeHNE,
pacuennTenb BO3OENCTBYET Ha KOHTAKT, KOTOPbIA ynpas-
NsieT cpabaTbiBaHEM aBTOMATUYECKOMO BbIKtOYaTeNS.
[aHHble yCTponcTBa NCMONb3YHOTCS B MPOMbILLIAEHHbIX
3MEKTPOYCTaHOBKaX B yCTPOMCTBAxX C OrpaHUYeHHbIM MOH-
TaXKHbIM MPOCTPaHCTBOM, HAaNpPUMEP, KOorda aBToMaTuye-
CKME BbIK/THOHaTENM Y)KE YCTaHOBMEHbI UM HEAOCTaTOYHO
MecCTa B siHelike aBTOMaTUHECKOro BbIKto4aTensl.
[MpUHLMN X OENCTBUSI TAKOW XKE, Kak OMCaHO BbILLIE.
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53 3alpTa npm KOCBEHHOM MPUKOCHOBEHI
B cuctemax 1T

3amMblkaHre Ha 3emmto B cucteme T1 obpasyeT Lenb,
NpPeacTaBAEHHYHO Ha PUCYHKe 7.

PucyHok 7
I
,,,,,,,, L
¢ Ly
> Ls
N
Rs Ra

TOK KOPOTKOMO 3aMblKaHWs MPOTEKAET HYepe3 BTOPUHHYHO
0BMOTKY TpaHchopmMaTopa, NMMHENHbIN MPOBOAHVK, COMPO-
TUBMEHNE B MECTE 3aMblKaHs!, MPOBOAHWK 3aLLMTHOMO 3a-
3eMrIeHsl, 3a3emMIIstoLLMe aneKTpoab (R, aneKTpoycTaHoB-
Kv 1 R HETpasin BTOPMHHOM OBMOTKM TpaHChopMaTopa).
B cooTBeTcTBUM C TpeboBaHuamm MIK 60364-4
(FTOCT P 50571 «OnexkTpoyCcTaHOBKM 30aHWU») XapakTe-
PUCTUKN YCTPOWUCTB 3aLLUUTbl AOMKHbI OblTb CKOOPAMHN-
POBaHbI C 3a3eMMISAOLLM YCTPONCTBOM A5 TOro, YTOObI
obecne4nBanoch ObICTPOE OTKITHOHEHWE MTaHNS, CIN Ha-
NPsKeHne MPUKOCHOBEHWST AOCTUIHET OMacHOro Ans Ye-
JIOBEYECKOIro OpraHma3mMa 3Ha4eHus.

Mepen pacCMOTPEHMEM 3TUX TPEDOBAHMIN MONE3HO O3HA-

KOMUTBCA C pasnnyHbIMN LienAaMn, OnnCaHHbIMN B YNOM4A-

HYTOM BblLLie CTaHAapTe; B YHaCTHOCTW, Ha npegnpuatin,

uenn OenarT:

® Ha rpynnoBsble Lieny — Lenn NUTaHng Harpy3ok (Hanpu-
Mep, BbITSHKKM, MOCTOBOIO KpaHa, 1 T. 4.)

® pacnpefennTenbHble Lienn — Lenn nutaHna pacnpene-
JNTENBbHBIX LUATOB, OT KOTOPbLIX OTXOOAT Lenn nMTaHnA
HarpysoK.

o oE@

PacnpepenutenbHas uenb

pynnosas uenb

1

Y706l B cUCTeMe TT obecrnednTb Haanexatlyo 3alluTy
N KOCBEHHOM MPUKOCHOBEHWN NMyTEM aBTOMAaTUN4eCKO-
ro OTKJIOHUEHUST MUTaHMS HEOOXOAMMO CODMOCTY OAHO N3
chnenyroLmx ycnosuii (B cooteetcTBum ¢ MOK 60364-4
(FOCT P 50571 «GneKTpoyCTaHOBKM 30aHWin»)).

3awymta ¢ nomoLybo yCTPOHCTB AN pepeHLnansHO-
ro ToKa

[MprHMMasa NpefensHoe HanpshxeHne pasHeiM 50 B (cTaH-
[apTHast OKpy»xaroLLas cpeaa), Ans obecneveHns 3aLmuhbl
MPY KOCBEHHOM MPVKOCHOBEHWUW C MOMOLLLIO YCTPOMUCTB
mddepeHUManbHOro Toka HE06xXoaMMO BbIMOAHUTL Clie-
JyroLLiee ycnosue:

R

50V

L |, <80V Torpa: R, <

An
roe:
R, — MonHoe ConpoTVBIEHneM (B OMax) 3a3eMSIstoLLIEro
3M1EKTPOMAA M 3aLLMTHOIO NPOBOAHNKA, MPUCOEANHEH-
HOIO K OTKPbITbIM MPOBOAALLMM HacTsam’;
— HOMUHaIbHbIN OTKKOHaoLLMM anddepeHUmanbHbIn
TOK aBTOMaTtW4eCKOro BbIK/toHaTens, ynpasisemMoro
ondbdepeHLUmanbHbIM TOKOM.

An

7 3a3emastowmii ANEKTPOA MOCNE[0BATENbHO COEAUHEH C 3aLUNTHBIM MPOBOAHUKOM,
CONPOTUB/IEHNE KOTOPOrO MPEHEGPEXMMO Masio 10 CPABHEHUIO C CONPOTUBEHNEM R ,;
10 3TOM MPUHMHE B POPMYIIE MOXKHO YYUTBIBATL TOSILKO CONPOTUB/IEHNE 3a3EMJISIIOLYErO
3IEKTPOAA IKCIAYaTUPYEMOIT yCTaHOBKM.

CHCTEMbI PACMPEOENEHNS BNTEKTPOSHEPI, 3aLLMTA NPY KOCBEHHOM MPUKOCHOBEHWW 1 3aLLMTA OT 3aMblkaHua Ha semimio | 13
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B TOM, 4TO KacaeTcs BpeMeHW OTKIIKOYEHNS!, CTaHAAPTOM

paccMaTpuBatoTCs ABE BOSMOXXHOCTU:

® pynnoBasi Lenb C HOMUHaBbHBIM TOKOM He 6o1ee 32 A:
B 3TOM Clly4ae AOMKHbI BbINOHATHCS BbILLEONMCaHHbIe
YCNOBUS 1 COBNtOAAaTbLCS 3HAYEHUS BPEMEHW, yKa3aH-
Hble B Tabnmue 3 (3Ha4eHNst TOKOB 3aMblKaHNS Ha 3eM-
IO 3HAYUTENBHO BbILLIE HOMUHATBHOMO OTKITKOHaOLLIEro
anddepeHLManbHOro Toka aBToMaTUHECKINX BbIKITHO-
yartenen, ynpasnsieMbix audhdepeHUmanbHbIM TOKOM,
1 0BbIMHO COCTaBAIOT 5:1, );

® pacnpefenUTenbHasa Lenb MK rpynnoBas Lenb C Ho-
MUHaTbHBIM TOKOM 6oniee 32 A: B 3TOM Clly4ae JO/MK-
Hbl BbINOIHATHLCS BbILLEOMNMCAHHbIE YCNIOBUS 1 BPEMS HE
JOSMKHO MpeBbIlaTh 1 ¢ (TUMMYHOE 3HaYEHNE BPEMEHN).

Ta6n. 3: MakcumanbHoe BpeMsi OTKJIOYEeHUSI AJ1s1 rpynnoBbIX Lenei ¢
HOMUHabHbIM TOKOM He 6osiee 32 A

50B<U<120B
C

U,>4008

130B<U<230B 230B<U<400B
C C C

nep. MOCT. nep. MNOCT. nep. MNOCT. nep. MNOCT.

Cuctema
Toka  Toka  ToKa  ToKka  ToKa  ToKa  ToKa  ToKa

Mpvime-

T 0,3
YaHve 1

0,2 0,4 0,07 0,2 0,04 01

UO — HOMVIHaJIbHOE Harpsh>KeHue nocT. N NepeMeH. Toka JIMHEAHOrO
npoBOAHMKA OTHOCUTENTbHO 3eMJIN.

Ecnm B cuctemax TT oTkntodeHve obecneqmnsaeTcs ¢ MOMOLLbIO yCTpOMCTBa 3awnTbl OT
CBEpPXTOKa 1 3alnTHOE ypaBHMBaHME NOTEHUMANOB BbINOMHEHO AN1A BCEX CTOPOHHMX
npoBOAALLNX YacTel B npegenax aneKTpoycTtaHoBKU, TO MOIyT MUCMOJIb30BaTbCA 3HA4eHUA
MaKkCyMasibHOro BpeEMeEHW OTKIIKOHEeHUA, NMPYMEHMbIe K CncTteMam TN.

MPUMEYAHWE 1. OTKtOYeHNE MOXKET NMOTPEBOBAaTLCS TakKe NO NMPUYNHE, OTAIMYHOM OT
obecneyeHvist 3alLKTbl OT MNOPaKEHNSA ANEKTPUHECKMM TOKOM.

MPUMEYAHWE 2. Ecnv cOOTBETCTBYE BbILLEYNOMSIHYTHIM TPEG0BaHKSM 06ecneqmnBaeTcs
¢ nomoLbio ABAT, 3Ha4eHWs BpeMeHW OTKIIOHEHSt B COOTBETCTBIM
C TabnuLielt, NPYBEAEHHON BbILLE, OTHOCATCS K OXK1AaeMbIM
A epeHLmanbHbIM ToKaM, 3HA4EHWSt KOTOPbIX 3HAYUTENBHO BbiLLIE
HOMUHaILHOrO OTKJtoYatoLLEero ancdepeHumansHoro Toka ABAT (kak
npasuno, pasHbl 5 IAN).
MCXO,D,H 13 BbIWEN3N0XKEeHHOro, o4eBnaHo, 410 3Ha4YeHne
COornpoTmBNeHnA RA 3a3eMJIA0LLIEero YCTDOVICTBa N3MEeHUT-
CA B TOM CJly4ae, eCnn NCrnoJib3yEeTCA aBTOMAaTUYECKNM Bbl-
Kno4aTtesb, yrlpaBﬂﬂeMblVl ﬂ,l/l(b(:bepeHLl,l/laﬂbelM TOKOM,
KOTOprVI MMEET Opyrytd 4yBCTBUTENIbHOCTb, MNMOCKOJIbKY
6y,£|,eT oTNnn4aTbCA 3Ha4YeHne TOKa, yKaszaHHOe B MpriBe-
AEHHbIX BbIlLE BblpaXkKeHUsX. B ,EI,eI?ICTBVITeJ'IbHOCTI/I, npu
1ICMNOMb30BaHUM YCTPONCTBa A depeHUmManbHOro Toka
C 4YyBCTBUTENIbHOCTBIO 30 MA, 3Ha4veHre conpoTuBeHNSA

3a3eMNSOLLErO YCTPOMCTBA COCTaBUT MeHee

R, <———— = 1666,6 OM
0,03

TOrga Kak B cny4ae npuMeEHEHNs MeHee HyBCTBUTENbHbIX
YCTPOMCTB AnddepeHumansHoro Toka (Hanpumep, ¢
4yBCTBUTENBHOCTHIO 300 MA) 3HaYeHne CONPOTUBNEHNS
3a3eMJIAI0LLErO YCTPOWCTBA COCTaBUT MEHEE:

50
R,<——— =166,6 OM
03

14 | CucTembl pacnpeneneHmns aneKTpOsSHEPI W, 3aLumTa npu

Kak nokasaHo B npumepe, Ha NpakTuke, B Clyyae npume-
HeHust 6osiee YyBCTBUTENBHOIO YCTpocTBa AnddepeH-
LManibHOro ToKa NpoLLEe peann3oBaTth CUCTEMY 3a3emrie-
HWS1, CKOOPOVHNPOBAHHYIO C XapaKTepUCTUKaMM YCTPOMN-
cTBa andepeHUmManbHOro ToKa.

B Tabnuue 4 npenctaBneHbl MakCUMasbHble 3Ha4EHNs CO-
NPOTUBAEHNS 3a3EMIEHMIS, KOTOPbIE MOMYT ObiTb MOMyYe-
Hbl MPY UCMOMB30BaHUM YCTPONCTB anddepeHUmansHOro
TOKa B HOpMaJTbHbIX YCNOBUAX OKpY>KatoLLern cpedbl (50 B).

Tabnuya 4
IAn RA
(Al [Om]
0,01 5000
0,03 1666
0,1 500
0,3 166
0,5 100
3 16
10 5
30 1,6

lMpuHyun gencTeusa yCcTponucTs angpepeHymnarsHoro
TOKa

[MpuHUMN OENCTBUS YCTPOMCTB AnddepeHLmManbHOMo Toka
3aKJIKHaeTCs B 0OHaPY>)KEHNM TOKa 3aMblKaHWs Ha 3eMIT0
C NOMOLLbHO TOpoUaanbHOro TpaHcdopMaTopa, KOTopbIN
OXBaTbIBAET BCE TOKOBEAYLLME NPOBOAHNKN, B TOM YMCe
N HEeUTpasibHbIN, eCnv OH Mcnonb3yeTcs. [pu oTCyTCTBUM
3aMbIKaHMA Ha 3EMITI0 BEKTOPHAasA CyMMa TOKOB |, paBHa
Hynto. Ecnv npu BOSHMKHOBEHWUM 3aMbIKaHUS Ha 3eMSIto
3HadeHne |, MpeBbICUT yCTaBKy cpabarbiBaHus, 0603Ha-
4aemylo Kak |, , ToO BO BTOPUYHOM 0OMOTKE Topouaalib-
HOro TpaHcgopmaTopa byaeT HaBefeHa ISC, gocTaTou-
Has ANs BKIKOYEHVIS CrieumanbHOro YCTPOCTBA, Bbi3biBa-
toLLero cpabaTbiBaHe aBTOMaTNHECKOro BblKto4aTens.
Mpwn pacyeTe TPedYEMOro HOMUHANBHOIO OTKIOYatoLLIE-
ro avhdepeHLmanbHOro Toka |, HeoBX0AMMO HE TOMBKO
CKOOPAVHNPOBATbL Ero C XapaKTEPUCTUKON 3a3eMSIAIOLLIErO
YCTPOWCTBA, HO 1 YHECTb OBLLINIA TOK YTEYKN 3NEKTPOYCTa-
HOBKM MW HOpMaUTbHbIX YCIOBMSIX SKernyaTauum. [ns npe-
[OTBPALLEHNS HexkenaTebHOro cpabaTbiBaHVs, Tako TOK
He fomkeH npesbiwate 0,51, (ans yctporcts Tvna AC).

KOCBEHHOM TMPUKOCHOBEHN 1 3aLLTa OT 3aMblKaHA Ha 3EeMHO



3aLynTa ¢ MoMOLLbIO YCTPOVCTB 3alLUThl OT CBEPXTOKA
BblGop aBTOMATMYECKOro YCTPOMCTBA A/1A 3alUThl OT
3aMbIKaHVS JIMHEINHOMO NMPOBOHMKA Ha 3EMJTHO U 3aLLMTHI
NP KOCBEHHOM MPUKOCHOBEHUM OCYLLECTBAETCH
MyTeM COracoBaHNS BPEMEHU OTKIIIOYEHNS C MOSIHbIM
COMPOTUBIBHNEM KOHTYPA 3aMblKaHMs Ha 3eMIHO.

3TO 03HAYaeT, YTO [O/MKHO COoBMOOaTLCA CredytoLLee
ycnoBve:

roe:
Z. — nonHoe conpotueneHnemM (B Omax) KOHTypa Toka
3aMblKaHNA Ha 3eMJ0, BKOYarolWero B cebs:
- UICTOYHUK MUTaHNS;
- IMHENHbBIV MPOBOOHVIK 00 TOYKW aBapuu;
- 3aLUMTHBIA MPOBOAHMK, MPUCOEOVHEHHbIA K OTKPbI-
TbIM MPOBOAALLMM HaCTSM;
- MPOBOAHNK 3a3EMNEHNS;
- 3a3eMNSIOLLIMIN 3NEKTPOL, YCTAHOBKN;
- 3a3eMNSIOLLMIN 3NEKTPOL, UCTOHHNKA MUTAHWS;
| — TOK OTK/KOYEHWS, BbIMNOHAEMOrO B TEHEHNE BpeEME-
HW, yKa3aHHOro B Tabnuue 3 i rpynnoBbIX Lienemn
C ToKamu He Bbllwe 32 A, nnu B TedeHne 1 cexkyHapbl
019 pacnpenennTeNbHbIX U rpynnoBbIX Lienen ¢ To-
Kamu Bbllle 32 A;
U, — HOMVHaIIbHOE [EMCTBYIOLLIEE HAMPSHKEHVIE NepeMeH-
HOIo TOKa OTHOCUTENBHO 3emMii (B).

S

Bbibop ycTponcTBa aBTOMATUHECKOrO OTKIIKOHEHMST OCY-
LLIeCTBNAETCA nyTemM npaBUIbHOIo CorfiacoBaHNA BoeMe-
HW OTKKOYEHWA C MOJIHbIM COMPOTUMBIEHNEM KOHTYpa TOKa
3aMblKaHWA Ha 3eMJTtO.

BblpakeHnie Z, - |, < U, MOXeT BbITb 3amvcaHo crneayto-
LM 06pa3om:

~ 'KL-otH. 3emmm
s

M€ L o snme — TOK 3aMbIKAHWA SIMHEMHOMO MPOBOAHMKA
Ha 3eMs1t0. Takum 06pa3om, MOXXHO yTBEPXKOATb, YTO 3a-
LTa Npn KOCBEHHOM MPUKOCHOBEHN OCYLLIECTBNAETCA
B TOM Crly4ae, ec/iv ycTaska pacuenutens |, yctponctsa
3aWmThl (B Mpedenax BpeMeHu, ykasaHHoro B Tabnmue 3,
A B TedeHne 1 C) MEHbLLIE TOKa 3aMblKaHUSA IMHEeNHOro
MNPOBOAHMKA Ha 3eMnito | B 3alLMLLIAEMON OTKPbI-
TOV MPOBOASALLEN HaCTW.

KL-0TH. semnm

CnepnyeT OTMETUTb, YTO MPUMEHEHNE B CUCTEMAX pacrpe-
OeneHns anekTposHeprim TT yCTponcTB anddepeHum-
anbHOro TOKa MO3BOSMSIET MUCMONBb30BATb 3a3eMISOLLEE
YCTPOWCTBO CO 3HAYeHNEM COMPOTMBAEHUS, 1ErKO AO-
CTVXXUMbIM Ha MpaKTnKe. A BOT nprMeHeHne aBToMaTu-
YEeCKUX BbIKITHoHaTENEeN BO3MOXHO TONbKO B TOM Crly4ae,
KOria 3a3emsISioLLInIA 311ekTpoq, R, MMEET H13Koe COompo-
TUBNIEHME, YTO Ha MPaKTUKe peann3oBaTb O4YeHb TPya-
HO. Kpome Toro, pac4eT NOMHOrO COMPOTUBEHVSA KOHTY-

pa ToKa 3aMblKaHVs Ha 3eMITHO (Z) MOXKET OKasaTbCsl He-
NPOCTOM 3afdadel, MOCKOMbKY COMPOTUBAEHWE 3a3eMSIs-
tOLLIEero YCTPOWCTBA HETPaIN He MOXXET CUMTaTbCs Npe-
HEBPEXNMO MasbIM (B AENCTBUTENBHOCTN OHO MOXET O0-
CTUraTb 3HAa4YEHMS COMPOTUBNEHNS 3a3EMISIOLLIEIO YCTPOM-
CTBa ANEKTPOYCTAHOBKM).

Bawymrta npy KOCBEHHOM MPUKOCHOBEHWV C MOMOLLbIO
aBTOMaTNYeCKNX BbIK/IHOHATEEN C S/IEKTPOHHbLIMY pac-
yenurensmm

Kak ykasblBanocb paHee, TOKM 3aMblkaHVs Ha 3eMIio B
cuctemax TT MMEKOT HU3KME 3HAYeHVA W1, cnenoBaTesb-
HO, cpabaTblBaH1e 3aLLWTbl IMHENHbIX MPOBOAHNKOB, pe-
anM30BaHHOW C MOMOLLbO TEPMOMArHUTHBIX W/Wn aNeK-
TPOHHbBIX pacuUenuTeNnen 3a BPeMsl, yKa3aHHOE B CTaH-
napTe, MOXET ObITb 3aTPYAHEHO UM AaXKe HEBO3MOXXHO.
B Takom cnydae MOXXHO MCMOMb30BaTh YCOBEPLLEHCTBO-
BaHHbIE 3/TIEKTPOHHbIE PaCUENUTENN C 3aLLUTHON YHKLN-
e G, KoTopble cpadaTbIBatoT M NPKY HEOOSbLLINX TOKax 3a-
MbIKaH1s Ha 3EMITHO.

CnenyeT NOMHWTb, YTO BXOOHbIM CUMHAIOM A5 9TOW 3aLy-
Thbl ABNSETCHA BEKTOPHAA CyMMa TOKOB, MPOTEKAIOLLIMX He-
PEe3 TOKOBEAYLLME MPOBOAHVIKM (MO Tpem hadHbIMU 1 OAHO-
My HENTPanbHOMY). B HEMOBPEXXAEHHOW LIEMn STa cymma
paBHa HyJko, HO MNPV HAIMYUN 3aMbIKaHVA Ha 3EMITO, HYacCTb
TOKa 3aMblKaHVS He BO3BPALLAETCS B MCTOYHUK MUTAHNS
4Yepes 3aLLUMTHBIN NPOBOAHVIK, a CTEKAET B 3EMITO, HE OKa-
3blBasi NPV 3TOM BINSIHUSI HA TOKOBEAYLLME NPOBOAHUKN.
Ecnn BekTOpHas cymma TOKOB MpEeBbILLAET YCTaBKy 3a-
Wbl G, aBTOMaTUHECKNIA BbIKtoHaTeNb cpaboTaeT B Te-
YeHne BPEMEHU, 3a0aHHOMO B HACTPOWKaX S1EKTPOHHO-
ro pacuenutens.

Mpu ncnonb3oBaHu PyHKLUMKM G ycnosue, obecrnevnBato-
Lee BbINOSIHEHWE 3aLUMTbI MPY KOCBEHHOM MPUKOCHOBE-
HUW, MPUOBPETAET CReayroLLIMIA BUA:

rae |, — 3HadeHvie B amnepax yCcTaBkm cpabaTbiBaHns 3a-
LWNTBLI OT 3aMblkaHWsA Ha 3emto. [OCKONbKY 3Ha4veHve
YCTaBKM MOXET ObiTb 3aaaHo B AvanasoHe (0,2...1) x In,
TO IEMKO MOHATb, Kak C MOMOLLBHO DYHKUMN G MOXXHO 06e-
CNeYnTb 3aLUUTY NPY KOCBEHHOM MPUKOCHOBEHMM B YCIO-
BUSIX, KOIa KOHTYP MPOTEKaHNS TOKa MpY 3aMblKaHui Ha
3eMIto MeeT 60JbLLIoE CONMPOTVBAEHME, a CaM TOK 3aMbl-
KaHNs Ha 3eMJIK0 — Marioe 3HaqeHve.

CHCTEMbI PACMPEOENEHNS BNTEKTPOSHEP, 3aLLMTA NPY KOCBEHHOM MPUKOCHOBEHWW 1 3aLLMTA OT 3aMblkaHua Ha semimio | 15
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B cnepytowem npumepe (pUcyHOK 8) mokasaHbl BO3-
MOXXHble HaCTPOWKM aBTOMaTUYECKOro BbIKtOYaTENS
Tmax XT4N250 In250A ¢ 3neKTPOHHbIM pacuenmTenem

Tmna Ekip LSIG.

PucyHok 8
i XT4N 250 Ekip LSIG In250
3x(1x95)+1x(1x50)+1G50
Iz=207.0A
L=50m
Ik LLL = 9.9 kA
— Ik L-to earth = 0.1 kA
L Ib =200.0A
1E4s
1E3s
100s
10s
< 1515
01s §1L
1E-2s
1E-3s
1E-3KA 1E-2KA 0.1kA 1kA 10kA 100kA 1E-3KA

An A

XT4N 250 Ekip LSIG In 250 A

L: 1,=0,80xI, t,=6c

S: IPt=const 1,=6,40xI_ t,=0,25¢
I l,=12xI_

G: PPt=const 1,=0,20xI t,=0,20c

Mpumep. Mpu ncnonb3oBaHny GyHKUMKM 3awmTel G C
yctaBkor 0,20 x In (cMm. pucyHOK 8), 3HadeHne Toka, npu
MPEBbLILLIEHNN KOTOPOrO aBTOMAaTUYECKUIA BbIKtoYaTeNb
cpabatbiBaeT B TedeHue 1 ¢, paBHo 60 A (3Ha4eHMe C y4e-
TOM BEPXHETO OTKIIOHEHWS).

3HadeH1e Toka 3amMblkaHus (ha3HOro NPOBOAHMKA Ha 3eM-
o (100 A) oka3blBaeTCcs BbilLE yCTaBKM cpadaTbiBaHnA,
KOTOPOE AO/MKHO MPON30NTY B TedeHre 1 cexkyHabl, cne-
[00BaTenbHO, 3alliMTa NpU KOCBEHHOM MPUKOCHOBEHMWN
obecnedeHa.

Ecnn doyHKUWA 3awmTbl G He MCNONb3YETCs, TO MPW TOKE
100 A sauwmTa hasHoro NpPoBOAHVIKA He cpaboTaeT, Mno-
CKOJIbKY B paccMmaTprBaeMOM Chyyae ycTaBka cpabarbi-
BaHWS 3alLMTbl 3HAYMTENBHO Bbille TOKa 3aMblkaHus Ha
3emito.

3aksitoueHne

Takum o6pasom, B cuctemax T1 ctaHgapT MOK 60364
(FOCT P 50571 «9neKkTpoyCTaHOBKW 34aHWiA») MO3BONSAET
1CMNoNb30BaTh:

® YCTPONCTBa AnbdepeHUmManbHOro Toka, oTBeYaroLLme
ycnosuio R, - 1, < 50 B, cpabarbiBatoLe B TeHeHme
BPEMEHW OTKIIOHYEHWS], YKa3aHHOro B Tabanue 3 ang
rPYnMoBbIX LiEener ¢ TOKOM MeHee 32 A, niv B Te4veHne
1 ¢ Ana pacnpenennTenbHbIX Lenen nnm rpynnoBbIX Lie-
nei ¢ HoOMWHasIbHbIM TOKOM bonee 32 A;
aBTOMaTVHECKME YCTPOMUCTBA 3alnTbl OT CBEPXTOKA,
ynosnetsopstowme ycnosuio Z_ - | < U, cpabatbisa-
OLLME B TEHEHNE BPEMEHM OTKIIIOHYEHNS, YKa3aHHbIe B
Tabnmue 3 oNs rpynnoBbIX LiENen ¢ TOKOM MeHee 32 A,
nnu B TedeHre 1 ¢ ansa pacnpenenmrenbHbIX UK rpyn-
MOBbIX Lener ¢ HoMUHabHbIM TOKOM 6onee 32 A.

Ecnn aBTOMaTn4eCKOe OTKMOYEHWE SNEKTPOMUTAHMS HE
MOXET BbITb 06ECNEYEHO B TEHEHME YKa3aHHbIX B Tabnu-
Lie 3Ha4YEHMIN BPEMEHMN OTKITKOHEHNST U B TEHEHME TUMNY-
HOrO 3HaYEHUSI BPEMEHW, TO AOMKHO ObITb OPraHN30BaHO
[OMNONHNTENBHOE YPaBHUBaHWE NOTEHUMANO0B C CoeanHe-
HEM C 3eMNen, OQHaAKO NpPY 3TOM UCMOSNb30BaHWe 40MNos-
HUTENBHOMO 3aLLMTHOMO YPaBHUBAHWSA HE UCKIOHYAET He-
0B6X0OMMOCTM OTKKOHATb NUTaHUE MO APYMM NpUHMHaM,
Hanpumep, ONs 3almTbl OT NoxXapa, TEenoBbIX BO3OEN-
CTBWUI Ha 0BOPYAOBaHME U T. A,

16 | CucTembl pacnpeneneHist afeKTPOSHEPrin, 3aLLmUTa NPy KOCBEHHOM MPUKOCHOBEHWV 1 3aLLMTA OT 3aMbIKaHUS Ha 3EMITIO



54 3alpTa npy KOCBEHHOM MPUKOCHOBEHUM
B cuctemax TN

3ambikaHne Ha 3emnio B cucteme TN obpasyeT npencras-
NEeHHYO Ha PUCYyHKe 9 Lierb TOKa 3aMblKaHW4A.

PucyHok 9
Ik
P L
o Lo
¢ Ls
N
PE
(TN-S)

!
gl

Kak nmoka3aHO Ha pUCYHKE, B LieMb TOKa 3aMblKaHWUs Ha
3EMJIIO HE BXOOUT 3a3eMSIstoLLEee YCTPONCTBO U BECh TOK
TEYeT Yepes 3alLnTHbIV NPOBOAHVK (PE).

[na cpabaTbiBaHWA 3aLLMTLI IPW KOCBEHHOM MPUKOCHOBE-
H1M B cucteme TN € aBTOMaTUHECKUM OTKITKOHEHNEM B/1EK-
TponuTaHWs, HeobXxoayMO, B COOTBETCTBMM CO CTaHOap-
ToM MOK 60364-4-41 (TOCT P 50571 «9nekTpoycTaHoB-
KV 30aHNIA»), BbIMOSHWUTE ClEAytOLLEe YCIIOBME:

Z -l <U;

roe:

Z, — TONIHOE COMPOTUB/IEHME LIeMN TOKa 3amblKaHnst Ha
3EeMJTH0, COCTOSLLEN N3 UCTOYHWNKA MUTaHNS, NINHER-
HOro MPOBOAHMKA [0 TOYKN 3aMbIKaHWs U 3alUTHO-
rO MPOBOOHNKA MEXOY TOHYKOM 3aMbIKaHNSA 1 UCTOY-
HVYKOM nuTaHus (B8 Omax);

| — TOK OTKNtO4eHUst (B AMMnepax) yCTpocTBa 3alLmThl, KO-
TOPOE [OMKHO NMPOU30MTU B TEHEHNE BPEMEHU, YKa3aH-
HOro B Tabnuue 5 B 3aBUCUMOCTH OT HOMUHABHOMO Ha-
MpsbkeHns U B rpynmnoBbIX LEMsAX C TOKamu He Bbillie
32 A, unn B TedeHve 5 CeKyH[, B pacrnpepenmTesbHbIX U
FPYNMNOBbIX LIEMsAX C TOKamu Bbille 32 A (xapakTepucTtu-
KV TUMNOB Lienen NpuBeAeHb! B OMMCaHWN CUCTEMBI TT).

Ta6n. 5: MakcumasnbHoe BpeMsi OTKJIIOHEHUs B rPYrroBbIX Liensix
c Tokamu He 6onee 32 A

50B<U,<120B  120B<U <230B 230B<U,<400B  U>400B
C C C C
nep.  MocT. NepeM. MocT. Mepem. MOCT. MNepem. MocCT.
Cvctema
TOKa TOKa TOKOM TOKa TOKOM TOKa TOKOM TOKa
™ 08 [Pve g, 5 02 04 01 01

Yanve 1

MPUMEYAHVIE 1. OTknto4eHne MOXXET NOTPeboBaThCst TakxKe Mo NPUHMHE, OTAIMHHOM OT
obecrneyeHst 3aLLWTbl OT MOPAKEHNS ANMEKTPUHECKIM TOKOM.

MPUMEYAHVIE 2. Ecnvn cOOTBETCTBME BbILLEYNOMSHYThIM TPEOOBaHMAM 06eCreqmnBaeTcs ¢
nomotbio AB[T, 3Ha4eHnst BpeMeH OTKIIOHeHNS B COOTBETCTBIW C Ta-
6nuLeit, NPUBEAEHHON BbILLE, OTHOCATCS K OXuaaembiM anddepeHumans-
HbIM TOKaM, 3Ha4eHUSt KOTOPbIX 3HAHUTENBHO BbILLIE HOMVHAIBHOTO OTKITHO-

vatolero anddepeHumansHoro Toka ABAT (kak npaswio, pasHs 51, ).

Bbibop aBTOMaTMHECKOrO YCTPOMCTBA 3alLUUTbl OT KOPOT-
KOro 3aMblkaHvs Mexxay hasHbiM 1 PE-NPOBOAHMKOM 1 3a-
LLNTbI MPU KOCBEHHOM MPUKOCHOBEHNM AO/KEH OCYLLIECT-
BNSITBCS MyTEM COITIaCOBaHNS BPEMEHN OTKIKOHEHNS C MOS-
HbIM COMPOTMBIEHNEM KOHTYPa TOKa 3aMblkaHus. B crcTe-
mMax TN npu oLmbke MoHTaxka Ha cTopoHe HH dasHoro u
PE-npoBOOHMKOB, BO3HMKAET TOK, KOTOPbIN, Kak MpaBuso,
aHaIoMM4eH TOKY KOPOTKOMO 3aMblKaHs, 1 TOKY 3aMblKaHWs
Ha 3eMITt0. DTOT TOK MPOTEKAET Hepes NIMHENHbIN MPOBOOHWK
(MM NPOBOAHWKM) 1 3ALLNTHBIA NPOBOAHMK, HE OKadblBa-
€T Kakorox-mbo BNSIHWS Ha 3a3eMNstoLLEee YCTPONCTRO.
Bbipaxxervie Z_ - |, < U, MOXeT OblITb 3anvcaHo Cefyto-
LM 0Bbpasom:

laS UO = lype
ZS

roe | ez — TOK 3ambikaHnsg mexay hasHbiM u PE-
NPOBOAHNKaMK. TakM 0BpasoM, MOXKHO YTBEPKAaTb, HTO
3alpmTa Npy KOCBEHHOM MPUKOCHOBEHWN cpabaTbhiBaeT B
TOM Cry4ae, eCnv ycTaBKka pacLenutens |, ycTponcTsa 3a-
LTI (CpabaTblBatoLLErO B TEHEHNE BPEMEHM, YKa3aHHO-
ro B Tabamue 5, nnn B TedeHne 5 C) MeHbLUe ToKa 3ambl-
KaHvst Mexxay (hasHbiM 1 PE-nposoaHnkamm |, .. B 3aluy-
LaeMOoM OTKPbITOW NpoBoasLlen Yactu. B cuctemax TN
0715 3alUNTbl MPY KOCBEHHOM MPUKOCHOBEHWUM UCMONb3Y-
tOTCS CnefytoLLmne yCTPponCTBa:
® aBTOMAaTUHECKME BbIK/THOHATENM C TEPMOMArHUTHLIMM
pacuennTensmm;
® aBTOMATUYECKME BbIK/IKOHATENM C SNTEKTPOHHBIMM pac-
LennTensMmm;
® yCTpONCcTBa AMddepeHUmansHOro Toka (TOMbKO a5
cuctemMbl TN-S).

Sawyuta rpn KOCBEHHOM TMPUKOCHOBEHUN C NMOMOLLbIO
TePMOMarHNTHbIX ,OaCL{eI'IVITeﬂeVI

Kak 6b1/10 OTMEYeHO paHee, B pacnpenennTeslibHblX
cuctemax TN TOKM 3aMblKaHWSA Ha 3eMSTO (Ha OTKpbITbIE
nposogsLine ‘-IaCTl/I) NMetoT 60J1ee BbICOKME 3HAYEHNS
1N3-3a HU3KOIro COornpoTMBIEHNA KOHTYPA TOKa 3aMblKaHNA
1, Kak cneacTeme 31oro, B 60NbLUNHCTBE Crny4aes 3almnTy
NMnpn KOCBEHHOM MPUKOCHOBEHMW MOIYT rapaHTunpOoBaTh
aBToMaTtmn4eckmne BblIKo4YaTeIm ¢ TepMOMarHUNTHbIM
pacuenutenem, npun ycnosun, 4To TOK, BbI3bIBaOLLAI
OTKJIKO4YEHME B npepenax 3agaHHOoro BpeMeHu, HxKe Toka
3aMblKaHA.

B kayectBe npumepa (cM. pucyHok 10) Ha cnenytoLlen
CTpaHuMLe nokasaH cnocob NMpPoBepkn cpabaTbiBaHWA
3aLLMTbl NPXN KOCBEHHOM MPUKOCHOBEHUN B MPYMNMOBOWA
uenm ¢ Tokom | >32 A B ccteme TN-S ¢ HanpsikeHviem
400 B. C a0 Lenbio ocTaTouHO yoeanTbCs B TOM, YTO
TOK 3amMblkaHust Mexay dasHbiM 1 PE-npoBogHukamu,
NPOXOAALLMIA Yepe3 AOCTYMHble MPOBOASALLMM YacTu,
Oonblle TOKa, BbI3bIBAOLLIEro OTKIIKOYEHNE B TEHEHNE 5 C.

CUCTEMbI PACMPEOENEHNS SNTEKTPOSHEPT M, 3aLLMTA MPW KOCBEHHOM MPUKOCHOBEHWN 1 3aLLMTa OT 3aMblkaHusa Ha semmio | 17
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PucyHok 10
U
XT1B 160 TMD 125-1250
3x(1x35)+1x(1x25)+1G16
1z=110,0 A
L=50m
Ik LLL = 6,4 kKA
Ik L-PE = 3,0 KA
Ib=110,0A
1E4c
1E3¢c
XT1B160 In 125
100c
10c
5¢
1c
3 kA
0,1c
0,1kA 1KA 10kA 100xkA

Aca.a

B aToM npumepe TOK, BbI3bIBAKOLLMIA OTKIKOHYEHUE 3MEK-
TPOMUTaHVA MeHee YeM 3a 5 CeKyH[ (C yH4ETOM BEPXHErO
OTKJIOHEHWS), HXKE TOKa 3aMblkaHnsa Mexxay dhasHbIM 1 PE-
MPOBOOHMKAMW, KOTOPbIVM COCTABMAET 3 KA; cnegoBaTtensHO,
cobntoaeHo BpemMs OTKIIOHEHNS, yka3aHHOe B CTaHAapTe.
Ecnu K uenv nutaHns nogkIkoHeHa KoHeYHas Harpyaka (Ha-
npuMep, HEOONBLLLION BEHTUNSTOP) C TOKOM HKe 32 A, TO
PEKOMEHAYETCH YOEaUTLCS B TOM, YTO OTKITKOHEHME aBTOMA-
TUHECKOTO BbIKIKOHATENS B Clyyae 3aMblkaHua Mexxay as-
HbIM 1 PE-NPOBOAHMKaMI NPOVISONAET 3a BPEMS, MEHbLLIEE
npviBedeHHOro B Tabnuue 5.

3awyuta npy KOCBEHHOM MPUKOCHOBEHUN C MOMOLLbHO
B/IEKTPOHHbIX pacuenutenen

[1nst oNeKTPOHHBIX pacLenuTenei LenCTBYIOT Te Xe npes-
nMcaHns, 4YTo 1 B MpeablayLLeM Ciy4ae, kacatoLLmecs pea-
m3aumn 3amMTHbIX dyHKUMA L (0T neperpyskun), S (oT Ko-
POTKOIO 3aMblKaHWS C 3aePXKKON) 1 | (MrHOBEHHas 3aLLm-
Ta OT KOPOTKOrO 3ambikaHns). OTANYUTENBHOM 0COBEHHO-
CTbO QNIEKTPOHHBIX paCLEenUTenen SBASETCA TO, YTO OHM
0becneymBatoT TOUHYIO HACTPOWKY, Kak 3af4epKKn, Tak 1
yCTaBKM cpabaTbiBaHNs.

Pacuenutenu sToro Tmna HaxogsaT NPUMEHEHWE B S1EKTPO-
YCTaHOBKaX, B KOTOPbIX TOK 3aMblKaHUst MeXXAy hasHbiM 1
PE-npoBogHMKaMu OCTURAET OHEHb BbICOKOIO 3HAYEHNUS 1
BAMSET HA PYHKLMN 3aLmTbl hasHblX MPOBOAHUKOB (L-S-I).
OpHako Takoe 1CMOob30BaHVE MOXET NMPUBOANTL K 3a4a-
HUIO CIULLIKOM HN3KMX YCTaBOK, TEM CaMbIM, YXyALlas ce-
NEKTUBHOCTb MO CBEPXTOKaM (TOKaM NePErpyskn 1 KopoT-
KOO 3aMblKaHus).

Ha crneaytoulem npumepe (prcyHok 11) nokasaHbl BOSMOX-
Hble HaCTPOVIKM aBTOMATUHECKOrO BbikmtodaTens XT4N 250
In 250A ¢ aneKTpoHHbIM pacLienuTenem Tuna Ekip LSI.

PucyHok 11

XT4N 250 Ekip LSI In250

3x(1x95)+1x(1x50)+1G50
1z=207,0A
L=50m™m

Ik LLL = 9,9 KA
Ik L-PE =2,1 KA
Ib =200,0 A
1E3¢
100¢ N
XTaN250 Ekip LSI | Ny 21 A
10c
1c H
0,1c —ll]L
N
0,1kA 1KA 10kA
XT4N 250 Ekip LSI In 250 A
L: 1,=0,8xI_ t=9¢c
S: t=KOHCT. 1,=6,4xI| t,=0,25 ¢
I I,=12x1_

B vacTtHoCTW, ycTaBka |, thyHKUMmM S 3aaaHa Takim 06pasoM,
4YTOBbI KOPOTKOE 3aMblKaHWe YCTPaHSNOCh MeHee YeM 3a
0,25 c. OgHako, 31O 3Ha4eHKe NpeacTaBnseT cobon NnLLb
OOHY V3 BO3MOXHbIX HACTPOEK, MOCKOSMbKY ANS 3alLnThI
NPV KOCBEHHOM MPUKOCHOBEHWM MOXET TaKXKe MCMOb30-
BaTbCs N PYHKLMA |.

Ecnn 661 Tpeboanock obecnevmTs 3amTy rpynnoBow Liemni
C HOMUHaIbHBIM TOKOM MeHee 32 A, To crefosasio bkl yoe-
ONTbCA B TOM, YTO BPEMS OTKITFOHEHNST HAXOAWTCS B Npede-
nax, ykasaHHbIx B Tabnuue 5.

[Mpumenerne hyHkUmMM G (3alumTa OT 3aMblkaHWsa Ha 3eM-
Nto) yBenuymMBaeT 6e30MacHOCTb, TaK Kak No3BONSeT npe-
[OTBPAaTUTb Tak1e CUTyaLmn, Koraa nofHoe ConpoTUBNEHME
KOHTYpa 3aMblKaH1si UMEET HACTOMbKO O0MbLLIOE 3HAYEHME,
YTO 3aLLMTa Mo TOKY has3HOro NMPOBOAHMKA HE MOXET OT-
KIO4YUTb 3NEKTPOMUTaHME 3a BpeMsl, onpeaensiemMoe CTaH-
JapPTOM, U Koraa Ans 06ecrneyeHst CeneKkTUBHOCTA cpa-
6aTbiBaHNSA 3aLLUMTbl HEOOXOAMMO 3afaTb Oonee BbiCOKME
yCTaBKM 0Nna PyHKUWA S v |. Npr ncnons3oBaHum QyHKLMN
G ycnoBue, obecrnevmBatoLLiee BbINONHEHWE 3allyTbl Npu
KOCBEHHOM NPUKOCHOBEHWM, MPUOBPETAET CrieaytoLLni B

Z -1, <y,
rae |, — ycraska yHKLAM 3aLLMTLI OT 3aMblKaHNA Ha 3EMTIO.
[MOCKONBKyY 3TO 3HAYEHME MOXET ObITb HACTPOEHO B Npeae-
nax ot 0,2 0o 1 In (B 3aBMCMMOCTW OT TuMa pacLenuTensl),
TO NErko MNOHSATb, KaK C MOMOLLBIO (DYHKLIMM G MOXKHO 06e-
CMNEeYnTb 3aLUMTY NPU KOCBEHHOM MPUKOCHOBEHUW ANnst 60-
J1e€ BbICOKMX 3HAYEHWIA MOMHOMO COMPOTUBIIEHNS KOHTYPa
3aMblKaHVs (Hanpymep, B cryyae 6onee oIMHHbIX Kabenen)
MO CPaBHEHNIO C 3aLLMTON (ha3HOro MPOBOAHMKA.
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Ha cnegytowiem npumepe (pucyHOK 12) mokasaHbl BO3-
MOXXHblE HACTPOMKN aBTOMaTMYeCKOro BbIKKOHYaTENS
Tmax XT4N250 In 250 A ¢ aneKkTpOHHbIM pacuenmTenem
Ekip LSIG.

PucyHok 12
XT4N 250 Ekip LSIG In250
3x(1x95)+1x(1x50)+1G50
1z=207,0A
L=50m
Ik LLL = 9,9 KA
Ik L-PE = 0,25 KA
Ib =200,0 A
1E3c
NN XT4N250 Ekip LSIG
100 N

10c

>

7/
Z

i_

0,1c —ll]L
L
0,1kA KA 10KA
XT4N 250 Ekip LSIG In 250 A
L: 1,=0,8xI t,=9c¢c
S: t=KOHCT. ,=6,4xI t,=0,25 ¢
I: l,=12x]
G: 1,=0,2xI t=0,1¢

B cucteme TN-S dyHkuma G NpUMEHETCS B Tex Cry4dasix,
Korga yCTPOMCTBO 3almThl hasHbIX MPOBOAHVKOB HE MO-
XXET 0becneynTb afexkBaTHyto 3awmTy. B genctemTensHo-
CTV B TAKOM CJly4ae Npu TOKE 3aMblkaHNsa Mexxay dhasHbIM
1 PE-npoBogHkamun 0,25 KA HM ogHa 13 3amT dasHbIX
MPOBOAHVKOB (L-S-I) He MOXET 0becneHnTb rapaHTUPOBaH-
HOE OTKJTOHEHWE SNEKTPOMNUTaHNS B TeHEHME 5 CekyH[, (Tak
Kak paccmaTtpuBaemMast Lenb ABASETCA rpynnoBON LIEMBO
C TokoM |b > 32 A).

Ecnm 6b1 noTpebosanock 06ecneymnTb 3almTy LENV MUTaHKS
KOHEYHOWM Harpy3Kk/ ¢ HOMVHaJIbHBIM TOKOM MeHee 32 A, TO
cnenoBano Bbl MCNOMB30BaTL TEPMOMArHUTHbIE W/UNK 3NeK-
TPOHHbIE PACUENUTENN 1 3ALUMTUTE IMHNKD MPU KOCBEHHOM
MPUKOCHOBEHWN C MOMOLLIbIO aBTOMATUHECKOIO BbIKITKOYaTeNs
3aMThI (Da3HbIX MPOBOAHMKOB, CpabaTbIBatOLLIErO 33 BPEMS,
cooTeeTcTBYyIOLWee Tabnuue 5. Cnenyet UMETb B BULY, YTO B
cucTteme TN-C HEBO3MOXKHO MCMOoMb30BaThb annapar ¢ yHK-
e G ans 3almTbl TpexdasHbIx Harpy3ok. 3T0 06 bACHAET-
CS TEM, YTO MUKPOMPOLECCOPHBIN pacLienmTenb He B COCTOSA-
HUM 0BHAPYXKMTb TOK 3aMbIKaHWS Ha 3EMO, TaK Kak B 3TOM
Cny4ae BEKTOpPHasA CyMMa TOKOB B JIMHEMHBIX U HEATPaIbHOM
NPOBOAHVKaX Bcerga Oyaet paBHa HyIto, MOCKOSbKY TOK 3a-
MbIKaHMs npoxoanT No PEN-npoBoaHMKY, KOTOPbIN OAHOBPE-
MEHHO SIBNSIETCS U HENTPabHbIM 1 3alluTHbIM (Bonee noa-
POBHOE U3NOXKEHME CM. CNEYIOLLMIA MYHKT).

Bawymrta npm KOCBEHHOM MPUKOCHOBEHUN C MOMOLLbIO
YCTPOHCTB AN epeHUNanbLHOro Toka

[MprMeHeHME aBTOMATUHECKNX BbIKITKOHaTENEN, ynpaBnse-
MbIX AnhdepeHLmaibHbIM TOKOM, MO3BOMAET YyHLLUTL 3a-
LLMTY, CpabaTbiBatoLLyO 1 MpU OTCYTCTBUM OLLMOKN MOHTa-
Ka, a TakKe Npu BO3HMKHOBEHMN KOPOTKOIO 3aMblKaHs B
KOHLIE OYeHb ONMHHOM NMHUK, Koraa 60sbLUoe ConpoTUB-
NEHNE MNHNW CYLLLECTBEHHO YMEHbBLLIAET TOK KOPOTKOMO 3a-
MbIKaHKs. Takom TOK MOXKET COXPaHATLCA AOCTATOYHO 4/IN-
TeNbHOE BPEMS 1 BbI3BaTb MOBbILLIEHWE TEMMEPATYPbI, YTO
B CBOMO O4epeflb MOXET MPUBECTM K BO3rOpaHuio.

Ha pucyHke 13 npuBeaeH NpyMep LENM NUTaHUSt KOHEYHOM
Harpy3ku ¢ kabenem nutaHna oavHom 300 M, 3amLLIaemMoro
aBToMaTU4eCKM BblktodaTenem Tmax T2N 160 ¢ Tepmo-
MarHUTHbIM pacLienuTenem, ¢ In 63. 1/13-3a BbICOKOro conpo-
TUBNEHNS kabens 3Ha4eHne Toka 3aMblkaHUs Mexay das-
HbiM 1 PE-npoBogHnkoM paBHo 0,46 KA. [pu 3TOM 3Hade-
HUM aBTOMaTUYECKNIA BbIKOYaTENb OTKIIKOHUT 31EKTPOMK-
TaHVE 3a BpPems, nMpeBbllatoLlee 5 ¢ (okono 8,5 ¢ y4eTom
OOMYCTUMbIX OTKITOHEHWI), YTO HE COOTBETCTBYET TpeboBa-
HUIO CTaHaapTa. ABTOMaTUYECKUI BbIKMOYaTeNb, ynpaBs-
embii ouddepeHLmanbHbIM TOKOM, OBHaPY>XUT TOK 3aMbl-
KaHWs 1 OTKIIOYUT SNEKTPOMNUTaHVE 32 MEHbLLEE BPEMS, T.€.
C cobnoaeHnem TpeboBaHNs cTaHaapTa.

PucyHok 13
XT2N 160 TMA 63-630
Iz=160,3 A
L =300 ™
Ik L-PE = 0,46 KA
Ib =50,0 A
1Ede [T
0,46 KA
1E3c }
100c N
100 XT2N 160 Ink\\
8,5 N

0,1c

1E-2¢ =

0,1KA 1kA 10kA

CnenyeT METb B BULY, HTO aBTOMAaTUHECKUI BbIK/THOHaTESb,
ynpasnsembin auddepeHumanbHbiM TOKOM, Helb3s 1C-
nofb3oBaTh A8 peanusaumm dyHkummn G B cucteme TN-C.
370 06BACHSETCA TEM, HTO aBTOMATUHECKUI BbIK/THOHATENb,
ynpaensgembln anddepeHLmansHeIM TOKOM, OBHapy»K1Ba-
€T TOK 3aMbIKaHVs Ha 3EMJTKO C MOMOLLIbIO TOPOMOAIBbHOMO
TpaHchopmaTopa, KOTOpbI ONPeasnsaeT BEKTOPHYIO CyMMY
TOKOB, MPOTEKAOLLMX MO BCEM MPOBOAHMKAM, B TOM 4UC-
ne n no PEN-NpoBOAHNKY, KOTOPbIN BbINOAHAET (YHKLKO
KaK HENTPaIbHOro, Tak 1 3alLMTHOrO MPOBOAHNKOB. [103-
TOMY MPU HANMHMN TOKa 3aMblKaHWS Ha 3EMTKO BEKTOPHAS
CyMMa TOKOB BCe paBHO DyaeT paBHa Hy/to.

CHCTEMbI PACMPEOENEHNS BNTEKTPOSHEP W, 3aLLMTA NPY KOCBEHHOM MPUKOCHOBEHWN 1 3aLLMTA OT 3aMblkaHua Ha semimio | 19
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B cucteme TN-S TOK 3aMblKaHWs Ha 3eMIK0 BO3BPALLIGETCH Ye-
pes3 3auUTHbIN PE-NPOBOAHVIK, HE OKa3blBas BAMAHUSA Ha TOPOU-
JanbHbIn TpaHcdopmaTop (pyc. 14). B aTom cryyae BeKTOpHas
CyMMa TOKOB OT/I4Ha OT HyJS 1, ECAIY OHA NPEBbILLAET 3a[aHHYI0
YCTaBKYy, TO CpaboTaeT yCTPONCTBO AnddepeHLmansHOro Toka.

PucyHok 14: YctpoiicTBo guchghepeHymnanbHoro Toka B cucteme TN-S

- I/\ L AN L
= I Lo s EEN I ] L,
- \ L3 o \ l L3
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PE PE

—
Ik
—H
L=1,+1,+1;+1,=0 L=+ 1)+ 1+ 1+ =1

B cucteme TN-C TOK 3aMblKaH/s Ha 3eMIT0 BO3BPALLIAETCS He-
pe3 3amTHbIN PEN-NPOBOOHNK, KOTOPbI MPOXOAUT Yepes To-
pounaanbHbIi TpaHcopmatop? (pyc. 15). BekTtopHas cymma To-
KOB MO-NPEXHEMY pPaBHa HYSTHO 1, CeoBaTeNbHO, YCTPONCTBO
A depeHLmanbHOroO ToKa He OTKITKOYUT 31EKTPONUTaHVE.

PucyHok 15: ycTporicTso anghdhepeHuymnanbHoro Toka B cucteme TN-C

N\ L N Ly
1 t-_l_\i
II L, |:r- I ] Lo
\ L S 7 L3
\v, PEN \J J > PEN
—e Ik —
o B —

L=l,+1,+1;+1,=0 =1+, +1+1-1+1 =0
C ppyroit CTOPOHbI, ECNM B TOV XKe CaMO CUCTEME HENTpaslb-
HbI MPOBOAHVIK HE MPOXOAWT YePE3 TOPOUAANBbHBIN TPaHCHOP-
MaTop, TO Kakor-nMb0o 0aHOMA3HbIA SMEKTPOMPUEMHNK MOXET
co30aTb HECUMMETPUYHYIO Harpy3ky TpexdasHol CeTu, YTo
MPVBEOET K HEXKeNaTeNbHOMY cpabaTbiBaHWIO YCTPONCTBA And)-
depeHLMansHOro ToKa, AadKe B MONHOCTLIO UCMPAaBHON Lieni.

3aknoyeHune

Takum obpasom, B cuctemax TN ctaHgoapt MOK 60364
(FTOCT P 50571 «OnekTpoyCTaHOBKN 3[4aHWin») MO3BONSAET
MNCNONb30BaTh:

e ycTporcTBa anddepeHumansHOro Toka, a Takke aBToMa-
Thbl ANS 3ALLUMTBI OT CBEPXTOKOB, YAOBNETBOPSIOLLIME YCO-
Buto Z - |, < U, B Npeaenax npoOMexyTKoB BPEMEHW, yKa-
3aHHbIX B Tabnmue 5 ang rpynnoBOR Leny C TOKOM MeHee
32 A, nn B TedeHme 5 ¢ ans pacnpenenmTensHOn Len nnm
FPYNMoBOW LEN C HOMUHaIBbHBLIM TOKOM Bonee 32 A.

Ecnv aBTOMaTH4ECKOE OTKIKOHEHE HE MOXET ObITb 0becne-
YEeHO 3a BpeMmsi, yKadaHHoe B Tabnuue 5, nnm B TeHeHve tu-
MUYHOIO 3HAYEHNSA BPEMEHN, TO HEOOXOAMMO OPraHn3oBaThb
OOMONHUTENbHOE 3aLUMTHOE YPaBHMBaHWE MOTEHLIMAMOB C
COELNHEHNEM C 3EMMIEN; OOHAKO NPV 3TOM UCMOb30BaHNE
OOMOSHUTENBHOMO 3aLLUMTHOMO YPaBHUBaHWUS HE MCKIlo4aeT
HEOBXOANMOCTU OTKIIIOHaTh MUTAHWE MO APYIMM MPUHMHaM,
Hanpumep, B Crydae 3aliuTbl OT noxapa, pesknx nepena-
OOB TeMnepaTyp B obopynoBaHun 1 T. a. B cucteme TN-C
OTKJTIOHYEHNE HENTPABHOIO MPOBOAHVIKA 1 UCMONB30BaHNE
YCTPOWNCTB andhepeHUmMansHOro Toka Mnn YCTPOWCTB € aHa-
JOMMHHBIMU MPUHLUMNOM paboTsl (PyHKUME G ons sawmThl
OT 3aMbIKaHWNS Ha 3eMJTI0) HE MPEACTABNAETCH BO3MOXHbIM.

2 B fe/icTBUTE/IbHOCTY TOPOUAA/IbHBIV TPaHCHOPMATOP OXBAaTbIBAET BCE TOKOBEAyLUME
POBOJHUKN ((hasHbIe v HENTPabHBbIN).

55 3alpTa npm KOCBEHHOM MPUKOCHOBEHU
B cucTtemax IT

Kak nokazaHo Ha puUCyHKe 16, TOK 3aMblKaHUs Ha 3eMII0
B cucTeme IT BO3BpaLLaeTcst K UCTOYHVIKY MUTaHUS Yepes
EMKOCTHYIO CBSA3b MeXOy JMHENHbIMY MPOBOAHUKAMN 1
3emnen. [No3ToMy TOK 3aMblKaHWSA Ha 3EMJIKO HACTONBbKO
MaJl, YTO OTK/IIOHEHME NMUTaHNS 3aLLMTHBIM YCTPONCTBOM HE
MPOVCXOOUT N HaMPSHXKEHNE MPUKOCHOBEHUST UMEET OYEHb
HN3KOEe 3HaYeHme.

PucyHok 16
L4
Lo
- Ly
Ik
C3:]Co | Cy
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B cootsetctBUM ¢ MOK 60364-4 (TOCT P 50571 «3nek-
TPOYCTaHOBKW 34aHWin») aBTOMATUHECKOE OTKKOHEHME Lienm
MpY OOHOKPATHOM 3aMblKaHUM Ha 3EMJTHO HE BbINMOJSTHAETCS,
ecnn cobmtoaeHo cneaytoLLee ycroBue:

R, l,<50B nep. Toka

R, -1, < 120 B nocr. Toka

roe:

R,— cymma conpotusneHnii (B Omax) 3a3eMrstoLLLero aiex-
TPO4A W 3aLLUMTHOrO NPOBOAHMKAE AN OTKPbLITLIX MNPO-
BOASLLIMX YacTew;

|, — TOK (B AMnepax) MepBoro 3ambIkaHys®, MPOU3oLLIeALLIe-
ro 13-3a NPEHEBPEXNMO MaSIOro COMPOTUBIEHNST MEX-
Y NIVMHENHBIM MPOBOAHUKOM W OTKPbITON MPOBOASILLIEN
YaCTblO; 3TO 3HAYEHWE YHUTBIBAET TOKWN YTEYKN U MOJSI-

HOE COonpoTUBIEHNE 3a3eMNIEHNA 3NTIEKTPOYCTAHOBKMN.

Ecnn 31O ycnoBwve BbIMOMHEHO, TO B pe3y/braTte 3amblka-
HUSE Ha 3EMKO HaNPsXKeHWe MPUKOCHOBEHUST K OTKPbITOM
npoBoasLLen YacTu coctaBut 50 B (o uenv nepemen-
HOro TOKAQ), YTO ABMSETCS AOMYCTUMbIM AN YenoBeka 6e3
OrpaHNYEeHNsT BPEMEHN.

B anekTpoycTaHoBkax ¢ cucteMoi IT fomkHb! ObiTb npesy-
CMOTPEHbBI YCTPONCTBA KOHTPONS N30NSALMM CETU, KOTOPbIE
OyoyT yKasbIBaTb Ha HAMN41Me aHOMaIbHOrO COCTOSIHWA MO-
Cle BO3HUKHOBEHWST 3aMbIKaHNSA.

B cootBetcTBUM CcO cTaHmapTtom M3K 61557-8 (TOCT P
MOK 61557) yCTPOMCTBO KOHTPONSA N30NALMM ABNSETCS
YCTPOWCTBOM, OCYLLIECTBASIOLLIM MOCTOSIHHBI KOHTPOSb
COCTOSIHUSA U30MSALIAM SNEKTPOYCTAHOBKM.

HasHadeHre JaHHOro YCTPOMCTBA — CUrHAIM3MPOBATbL O JIH0-
OOM 3HAYNTENBHOM CHXKEHWN MPOYHOCTU N30NSLMN SNEK-
TPOYCTAHOBKM, YTO MO3BOSISET YCTPAHUTL MPUHMHY Heunc-
NPaBHOCTU 1 NPEAOTBPAaTUTL MOBTOPHOE 3aMblKaHME C MO-
CRneaytoLWmM OTKIIOYEHNEM MATaHNS.

3 CornacHo CTaHAapTy Ha3bIBaeTCs repBbiM 3aMblKaHNEM Ha 3eMJIK0; BOSHUKHOBEHNE
ABYX OQHOBPEMEHHbIX 3aMblKaHW B ABYX pas/in4HbIX JIMHEVHBIX MpPOBOAHVKaxX Ha3blBaeTcs
,qBOiIHbIM 3amMblKaHNeM Ha 3emJito.
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Bo3HWKHOBEHME 3aMbIKaHNs Ha 3EMITKO U3MEHSAET TUM pac-

NpeaenTenbHON CUCTEMBI, NULLIAS ee NPenMyLLECTB, 0be-

CrnevrBaeMbIX U301ALUMEN CETU OT 3eMnn. B 4yacTHOCTW, Mpw

3aMbIKaHUN Ha 3EMJTFO MOXKET BO3HVKHYTb OAHa 13 ABYX CU-

Tyauum (pUCyHoK 17):

1.Ecnn OTKpbITble NPOBOAALLME HacTh 0BOpPyLOBaHNA
pasfenbHO 3a3emiieHbl, cuctema IT mpeBpaljaeTcs B
cuctemy 1T,

2.Ecnn oTKpbITble NpoBoOAsLME YacTi obopyaoBaHNs
COeflIMHEeHbl MeXay COB0M COBMECTHO 3a3eMJIEHHbI-
MU 3alMTHBbIMW NpOoBOAHMKaMK, cucTema |IT npeBpa-
waetcsa B cuctemy TN.

PucyHok 17
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Mpu 3TVIX YCNOBUSIX B Cly4ae 3aMblKaHust Ha 3emito (T. .

NPy HaIMYMK ABOMHOTO 3aMblKaHWs) CTaHaapT NPeanichl-

BaET OTK/TFOYEHME MUTAHKS B CNEAYIOLLMX CllyHasix:

a)  eCnv OTKPbITble MPOBOASALLIME YACTU COBMECTHO WM
pasfenbHO 3a3eMrieHbl 1 BbIMOMHEHO CledytoLLee
ycrnoBue:

R, | <50B

roe:

R,— CymMMa COMPOTVBIIEHNIA 3a3eMISIOLLIErO 3M1eKTpoaa 1
3alUMTHOrO NPOBOAHMKA AN OTKPbITbIX MPOBOASILLMX
YacTew;

|, — TOK, BbI3blBaIOLLMIA aBTOMATAYECKOE CpabaTbiBaHe
YCTPOWMCTBA 3aLLUNTbl B MOMEHT BPEMEHW, MpeancaH-
HbI ANst cUCTEMbI TT;

6)  eCcnv OTKPbITbIE MPOBOASILLIME YACTW COEAMHEHBI MEX-
[y COOOW 3alLMTHLIMM MPOBOAHMKAMM, KOTOPbIE MPK-
COeMMHEHbI K 0OLLEN CUCTEME 3a3eMIEHNS], MPUMEHSI-
tOTCS1 YCNOBUS AN cUCTeMbl TN, B 4aCTHOCTU OOSKHO
cobnoaaThCs crnedytoLLee ycnoBue:

U

Z<—
s 2
a

€CNV B CUCTEME WCTONb3YETCH HEeMTpasb

Zv < UO
sT2d
a

roe:

U, — HOMVHaEHOE HaMPsXKEeHe MY JIMHENHbIM 1 HEiA-
TpasbHbIM NPOBOAHVKAMU;

U — HOMMHaNbHOE HampsPKeHE MeXXay MHENHBbIMU MPO-
BOLHNKaMU;

Z_— MNOSIHOE COMPOTUBNEHME KOHTYPa 3aMblKaHWS, BKIHO-
YatoLLEero B cebs1 NIMHENHbIN 1 3aLUMTHBIA MPOBOAHUKY;

Z' — MOSTHOE COMPOTUBIIEHMEM KOHTYPA 3aMbIKaHWst, BKJTHO-
YaroLLEero B cebsa HeNTpanbHbIA U 3aLUUTHBIA MPOBO-
OHVKWY;

| — TOK, BbI3bIBatOLLMIA CpabaTbiBaHMe YCTPONCTBA 3aLLm-
Tbl B TEYEHNE BPEMEHN, NPEONUCaHHOMo ANA CUCTE-
Mbl TN.

CTraHgapT npegnonaraeT OTCYyTCTBUE HENTPaIbHOrO NMPOBO-
OH1Ka B cuctemMax IT. OgHa 13 MPUYMH 3aKkoHaeTCcs B HaM-
4 BOMBLUNX CAOXKHOCTEN MPU BbIMOMHEHWN YCNOBUIA, Mpe[-
MUCaHHBIX 4151 NOMHOMO COMPOTUBAEHNS KOHTYpa ABOVMHOIrO
3aMblKaHVs Ha 3emito Z' . B AeMCTBITENIbHOCTY MPU HaIHK
HENTPaSIbHOro NPOBOHMKA MOSIHOE COMPOTUBAEHNE LOSK-
HO 6bITb Ha 58 % MeHblLe, YeM COMPOTUBNEHUE Z , KOTOPOoe
onpeaenaeTcy Ang cryyas ABONHOMO 3aMblkaHsa Mexay das-
HbIMW MPOBOAHNKaMU; TakM 06pa3oM, CTAHOBUTCH OHEBUL-
HbIM, YTO CyLLECTBYIOT €lLLle 60MbLIME CIOXHOCTM B 0becne-
YEHUN KOOpAMHALIMN C YCTPOMNCTBOM aBTOMATUHECKOro OT-
KIOYEHWS!, KOTOPOe AOMKHO cpabaTtbiBaTh AN obecnedye-
HUS 3aLUUTBI NPY KOCBEHHOM MPUKOCHOBEHNN.

Kpome Toro, B CAOXKHBIX MPOMbILLIEHHBIX 31EKTPOYCTAHOB-
Kax, HaM4me HEVTPabHOMO MPOBOAHUKA MOXET NpeacTaB-
NIATb OMacHOCTb CNy4anHOro COEOMHEHNS ee C 3a3eMileH-
HOW TOYKOW, TEM CaMbIM YCTPaHASA NpenmyLLEecTBa cuctem IT.

3akntoueHune

Taknm 06pasoM, B OTHOLLEHWM cucTeMm IT cTaHaapT:

® He TPebyeT aBTOMATUYECKOrO OTKIIOHEHMS LIENW NUTaHNA
MPWY BO3HUKHOBEHNN HENCTPABHOCTY;

® MpeanncbiBaeT aBTOMaTUYeCKOe OTKJKOYEHME MUTaHUS

Lienu, ecnv BTOPOe 3aMblKaHWe MPOUCXOANUT B TOT MOMEHT,

Korga eLle He yCTpaHeHO NepBoe, MpY 3TOM A0MKHbI ObITb

MPUMEHEHbI TaKWe XKe NpeancaHns, Kak 1 ons cuctem TT

v TN B 3aBMCMMOCTY OT Tuna NPUCOEANHEHUS K 3eMe

OTKPbITbIX MPOBOAALLIMX HACTEN;

TpebyeT HaNMYMsA KOHTPONS U30NSLMK CETU OTHOCUTENIbHO

3eMM 1 CUrHANM3aLUMN B Criyqae OBHapY>XeHMs 3aMblka-

HNSA.

CHCTEMbI PACMPEOENEHNS BNIEKTPOSHEPW, 3aLLMTA NPV KOCBEHHOM MPUKOCHOBEHWW 1 3aLLMTa OT 3aMblkaHms Ha 3emiio |21
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6 PewweHus ABb gns 3awWmTbl OT 3aMblKaHUS HA 3eMJI0

6.1 O6LwMe nonoxeHvis

Kak y»xe 6bI10 pacCMOTPEHO B NpefplayLlimx rfnasax, B
BOMBLUNHCTBE 3NEKTPUHECKIX CUCTEM HaOexXHasd 1 6e30-
nacHas sallmTa peannayetca nytem oo beanHEHNS yHK-
LI 3aLlMTBI OT CBEPXTOKA U 3aMblKaHWS Ha 3EMITIKO BME-
CcTe C 3ahPEKTUBHBIM 3a3EMNAOLLIM YCTPONCTBOM.
Tako Nnoaxom, NO3BOAET MOAYHUTb MOMUMO 3aLLyThl Mpn
KOCBEHHOM MPUKOCHOBEHUM, TAKXXE HAOEXHYHO N CBOEB-
PEMEHHYIO 3aLLTy OT HEGOMBLLIVX 3aMbIKaHWIA Ha 3EMITHO,
YTO ABNAETCA abCOMOTHO HEOBXOAVMMbBIM OS5 NPenoTBpa-
LLIEHVS OMacHOCTY BO3HMKHOBEHWS noxkapa. [py npaBunb-
HOM NMoadoPE YCTPONCTB 3alLLMTbI AOMMKHA ObiTh TakXKe Haf-
nexxaLLym 06pa3omM peann3oBaHa CeneKkTMBHOCTL cpaba-
ThIBAHNS 3aLUMTLI OT 3aMblKaHWS Ha 3eMIIO W 3aLLWTbl OT
CBEPXTOKOB. N5 BbINOIHEHWSA TpeboBaHWiA MO obecneye-
HWIO aeKBaTHOM 3alUTbl OT 3aMblkaHust Ha 3emto Abb
BbIMyCKaeT MPOOYKLMIO CNEyHOLIMX KaTeropuii:

- MogysibHbie aBToMaTu4ecKne BbiK/roHYaTem

- ABT (aBTOMaTm4ecKme BblktoHaTenu, ynpasnsiemMble
anbdepeHUmanbHbIM TOKOM, CO BCTPOEHHOM 3alLu-
Tow oT cBepxToka) DSH941R ¢ HOMMHANBEHBIM TOKOM
oT 6 0o 40 A;

- ABIT (aBTOMaTm4ecKe BblktoHaTenu, ynpasnsiemMble
anbdepeHUmanbHbIM TOKOM, CO BCTRPOEHHOM 3alLu-
TOW OT cBepxTOKa) cepum DS200 ¢ HOMMHaNbHBIM TO-
KOM OT 6 00 63 A,

- ABAT (aBTOMaTMyeckune BbIKMOYaTeNW, ynpasnse-
Mble AnddepeHLmanibHbIM TOKOM, CO BCTPOEHHOM 3a-
LT OT CBEPXTOKA) KOMMakTHoW cepumn DS201 ¢ Ho-
MUWHaNbHbIM TokoM OT 1 0o 40 A n DS202C ¢ HoMUK-
HabHbIM TOKOM OT 6 00 32 A,

- 6nokn anddepeHumansHoro Toka mogenn DDA 200,
KOTOPble OO BEOVHSIIOTCH C aBTOMATUHECKUMI BbIKITHO-
dYatensammn S200 ¢ TEPMOMAarHUTHbIM pacLIenMTeNem
Ha HOMUHasbHbIN TOK OT 0,5 0o 63 A;

- BT (Bbiknto4aTenn guddepeHLmansHOro Toka) Mo-
nenn F200 ¢ HoMUHabHBIM TOKOM OT 16 o 125 A.

- ABTOMaTUYECKUE BbIK/IOHYATEIN B JIATOM KOPIyce
(rabrmvya 1)

- pacuenuTens anddepeHumansHoro Toka RCinst ans
aBToOMaTU4eCKnx BbiktoHaTenen Tmax XT ¢ Homu-
HaNbHbIMM TOKamu OT 16 0o 250 A,

- pacuenutens anddepeHumansHoro Toka RC222,
npeaHasHa4YeHHbI 019 06beaMHEHNS C aBTOMaTUYe-
CKnMK BbikntodaTenamm Tmax T4, T5 n RCsel ans aB-
TOMAaTUHECKUX BblkNtodaTenen Tmax XT1, XT2, XT3,
XT4 ¢ HOMMHanNbHbIMK Tokamn OT 16 o 500 A,

- pacuenuTenb auddepeHumansHoro Toka RC223 un
RC mvn B, npeaHasHadeHHble 415 06 beanHeHNst C aB-
TOMaTUNYECKUMIN BbiKtoHaTenamy Tmax XT3 ¢ HoMu-
HaslbHbIM TOKOM [0 225 A (3TO MakCUMasbHas ycTas-

Ka TOKa, KOTOPYKO MOXXHO 3a[aTb Ha aBTOMATUYECKOM
BbIK/KOHaTENE), a TakXKe C aBTOMAaTUHECKNM BbIKIIHO-
yatenem Tmax T4 ¢ HoMrHaNbHBIM TOKOM A0 250 A;

- 2NEeKTPOHHble pacLenuTeny PR222DS/P, PR223DS/P,
PR223 EF LSIG n Ekip LSIG, Ekip M-LRIU, Ekip E
ONa aBTOMaTUHecKmnx Bbiktodarenen Tmax T4, T5,
T6 n Tmax XT2, XT4 ¢ HOMMHabHbIM TOKOM OT 10
0o 1000 A;

- 3NeKTPOoHHble pacuenuTenv PR331, PR332 LSIG ans
aBTOMATUYECKMX BbIKKoHaTenen Tmax T7 ¢ HOMU-
HaJTbHbIM OMTENbHBIM TOKOM OT 800 oo 1600 A;

- BMEKTPOHHBIN pacuenuTens PR332 co BCTpoeHHOM
3awmTon no auddepeHumansHOMy TOKy O/ aBTo-
MaTU4eCKMX BbiktodaTenen Tmax T7 ¢ HOMUHalb-
HbIM AMTENbHBIM TokoM OT 800 o 1600 A.

Ta6n. 1. ABTomaTu4yeckue BbiK/Il0OYaTeNN B INTOM KOpryce cepumn
Tmax c 3awutoii no guggepeHynanbHoOMy TOKY 1 3alyUTON OT
3amblKaHWU Ha 3eMJ110

Ekip LSIG Ekip E PR331
RCmnB PR222 PR223 PR332 PR332

In [A] RCinst RCsel RC223 LSIG  LSIG LSIG LSIRc
T4 320 - . ol . . - -
T5 320-+630 - . - ° . - -
T6 630+ 1000 - - - ° ° - -
T7 800+ 1600 - - - - - ° .
XT1 16 + 160 . . - - - - -
XT2 10+ 160 - 4 - 4 - - -
XT3 63 +250 . . ° - - - -
XT4 40 + 250 - ° - ° ° - -

" Tonbko gns T4 250

- BospgyiuHbie aBTOMaTU4eCKue BbiK/o4aTem (rabamua 2)

- 3NeKTPOHHble pacuenuten PR332, PR333 LSIG ans
aBTOMAaTUYECKOro BbiktovaTena Emax X1 ¢ Homu-
HaNbHbIM OUTeNbHbIM TokoM oT 630 go 1600 A,

- BO3AyLUHble aBTOMaTUYeCKME BbIKMOHYATENN, OCHa-
LLEeHHblEe SNEKTPOHHBIMK pacuenutenamn PR121,
PR122, PR123 LSIG g aBTOMaTUHECKNX BbIKJIHO-
yarenei Emax E1 — E6 ¢ HOMVHasbHbIM ANTENBHBIM
ToKOM OT 400 po 6300 A;

- BNEKTPOHHbIN pacuenuTens PR332 co BCTpoeHHOM
3aumTon No auddepeHumanbHOMy TOKY s aBTo-
MaTU4eCcKoro BbikmtodaTena Emax X1 ¢ HoMmuHanb-
HbIM OSMTENbHbIM TOKOM OT 630 go 1600 A;

- BMEKTPOHHbBIN pacuenuTens PR122 co BCTpOeHHOM
3amTor no guddepeHLmansHOMy TOKY AN aBTo-
MaTU4eCKMX BbiktodaTenen Emax E1 — E6 ¢ Homu-
HanbHbIM OnTenbHbIM TokoM oT 400 go 6300 A.
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Ta6n. 2. Bo3gywHblie aBToMaTuyeckme BbiKjtoHaTenu cepun Emax c
3awuToii no gugpgepeHynanbHOMy TOKY U 3alyUTON OT 3aMbIKaHUIA Ha
3ems10

PR331 PR121

PR332 PR122

PR333 PR123 PR332 PR122

In, A LSIG LSIG LSIRc LSIRc
X1 630+ 1600 . - . -
E1 400 + 1600 - . - *
E2 400 + 2000 - . - .
E3 400 + 3200 - . - .
E4 1250 + 4000 - . - -
E6 3200 + 6300 - . - -

- Pacuenvtenu angpepeHymnasibHOro Toka ¢ BHELUHUM
TpaHc@hopMaTopom:
- RCQO20A 1 RCQO20P: aneKTpoHHbIE pacLenuTen
ondbdepeHymansHoro Toka angd HKY;
- RD2: pene andpdepeHumansHoro Toka, 3akpensse-
Mble Ha DIN-peiike.

6.2 Peluerus Ha OCHOBE YCTPOVICTB
andepeHLmanbHOro Toka

6.2.1 MogaynbHble aBTOMATUYECKNE BbIKIOYATENN
System pro M n System pro M compact ¢
3alnTon no auddepeHumansHOMy TOKY

AB/AT cepmi DSH941R, DS201, DS202C

NocTaBnsembie ABB aBTOMaTUHECKIME BbIKITKOHATENM C TEP-

MOMarHUTHbIM pacuenuTenem, yrpasnsemsle guddepeH-

LiialibHbIM TOKOM (MO,EI,yJ'IbeIe aBToMaTn4eCcKMe BbIKJTHO4a-

Tenn), cepuini DSH941R 1 DS201 ogHonomtocHble ¢ He3a-

LUMLLIEHHbIM HerTpanbHbIM nontocomM 1 DS202C ¢ 3alm-

LLIEHHbBIM HEMTPAaNbHbIM MOMNKOCOM YAOBNETBOPSIOT TpeGo-
BaHVAM, NMPeObABNSEMbIM K aBTOMATUHECKMM BbIK/toYaTe-
NISIM B OTHOLLIEHUN 0BecrieHeHnst 3aLMTbl B pasnnyHble Th-
nax ogHodasHbIX Lierneli COBPEMEHHOMO SNEKTPOTEXHNYE-
CKOro 060pYyaoBaHIS.

Bce aBTOMaTU4ecKue BbIK/lOYATENN XapaKTepU3yoTCs
HaNMYeM OOHOIO pblyara ynpaBfeHnsi, KDacHO-3e1eHOro
NHOMKATOPA COCTOSIHNS KOHTAKTOB U MHAMKATOPAa COCTO-
AHUS pacLennuTens anddepeHLManbHOro Toka Ha nepen-
Hel NaHenn annapara.

Annapatbl cepuini DSH941R, DS201 n DS202C ynosneT-
BOPSIOT BCEM TpeboBaHMSM, NpeabsaBseMbIM K annapa-
Tam 3alUnTbl OgHOMasHbIX Lienen. B ramme npeacTaBneHb
YCTPOWCTBA, A58 KOTOPbIX MPEAYCMOTPEHO TPU PasINYHbIX
OTKJIIOHAKOLLIMX CMOCOBHOCTI, NSATb YCTaBOK Ans audde-
peHLManbHOro Toka cpabaTbiBaHKs U, KPOMe Toro, npea-
YCMOTPEHa BO3MOXHOCTb Bblbopa Biaa 3aLLmTbl N0 and-
depeHumansHomy Toky Tuna A nnn AC. Takke nmeeTcs
ncnonHeHre AP-R ¢ salwmTon oT nomex.

3awmta OT nNeperpysKn 1 KOPOTKOMO 3aMblkaHust obecne-
YMBAETCH TEMU >XXE TEPMOMArHUTHBIMU pacLEnUTeNnaMu,
YTO N B MOAYJIbHbIX aBTOMaTUYECKNX BbIKtoHaTensx; fo-
NoSIHUTENBHAA UHPOPMaLIA NMPVBEAEHA B TEXHNHECKOM
katanore. [JocTynHbl credytolme 3Ha4eHNs YyBCTBUTE b-
HOCTW YyBCTBUTENBHOCTU, TPEDBYEMbBIE aBTOMATUHECKUMM
BblkNto4aTensmu atoro tyina: 10 MA — 30 MA — 100 MA —
300 MA — 1000 MA.

BoamoxxHocTb Beibopa Tvna A, AC n A AP-R nossonsieT
obecneydnTb TPeBYEMYIO 3aLLUTY MPU KOCBEHHOM MPUIKOC-
HOBEHWWN B COOTBETCTBUM C HArpy3KOM, MOOKIIOHEHHOM K
3aLUMLLAEMON NINHWN.

ABTOMaTM4ecKkue BbiKno4vaTenu, ynpasnsiemole gucpcgepeHumanbHbim Tokom (ABAT),

cepuin DSH941R, DS201 n DS202C

COOTBETCTBYET CTaHAAPTY

Tun (dhopma obHapy>KMBaeMOro ToKa yTe4Ku) AC
XapakTepucTukmn cpabaTbiBaHms

HomunHanbHbIN Tok In, A 6<In<40
Yucno nontocoB

HomuHaneHoe HanpsykeHvie Ue, B

Hanpspkenne nsonsaumm Ui, B

HomuHanbHas vactoTa Iy
ﬁgn&mg;/ngﬂag&ggroqaromaﬂ CMOCOBHOCTL lon, A 4500
HoMuHabHas OTKIoHakoLLAs CNOCOBHOCTL  Icu, KA 6
M3K/EN 60947-2, nga nontoca — 230 B Ics, KA 4,5

B:3In<im<5iIn

XapakTepucTVKm

TEPMOMAarHUTHOrO C:5In<Im<10In .
acLenuTens

e K: 10 In =< Im =< 14 In

HomvHanbHas HyBCcTBUTENbHOCT |, [A] 0,03

CHCTEMbI PACMPEOENEHNS SNIEKTPOSHEP M, 3aLLMTA NPY KOCBEHHOM MPUKOCHOBEHWN 1 3aLLMTA OT 3aMblKaHUa Ha 3emiio | 23

M3K/EN 61009, MOK/EN 60947-2

AC, A AP-R A AP-R
MrHoBeHHas 3awmta
1<In<40 1<In<40 6<In<32 6<In<32
1P+N 2P
230
500
50...60
4500, 6000, 10000 6000, 10000
6, 10, 10 10
4,5;6; 7,5 6;7,5
L] L]
L] L] L] L]
L]
0,01-0,03-0,1- 0,01-0,03-0,1-
031 0,03-0,1-0,3 03 0,03-0,1-0,3
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ABTOMAaTNHECKINE BbIK/IOHATESIN C TEPMOMArHUTHBLIM Pac-
yenuTenem, yrpasnseMble gugepeHumaribHbIM TOKOM,
(ABAT) cepumn DS200

ABTOMAaTMHECKME BbIK/OHATENN C TEPMOMArHUTHBIM pac-
LenuTenem, ynpaensemble auddepeHUmaribHbIM TOKOM,
cepum DS200, DS200 M gByx-, TPEX- N YETLIPEXNOMHOC-
Hble 06ecneYnBaroT 3aLLMTy MPY KOCBEHHOM MPUKOCHO-
BEHU U (OYHKLUMIO TEPMOMAarHUTHOIO pacuennTens, Tn-
MUYHYIO NSt aBTOMAaTUHECKINX BbIK/KoYaTenen (OTkto4e-
HVe 3NEKTPOMUTaHMA NO TOKaM NePErpy3Kn UM KOPOTKO-
ro 3amblkaHus). Cepusa BOT ¢ TepMoOMarHUTHbIM pacLeni-
TenemM cosgaHa Ha 6a3e COOTBETCTBYHOLLEN Cepumn aBToO-
MaTudeckmx BolktodaTener S200, C KOTOPbIMU OHa UMe-
€T O[INHAKOBbIE XapPaKTEPUCTUKM B OTHOLLIEHUN OTKStOYa-
tOLLIEV CMOCOOHOCTU, BPEMS-TOKOBOW XapaKTePUCTUKM U
HOMWHanbHOro Toka. B yactHocTu, B cepun DS200 mexa-
HM3M, OTBEYaOLLIMIA 3a 3aLUUTy OT CBEPXTOKA, peasin3o-
BaH C MOMOLLbIO TEPMOMAarHUTHOMO PacLEnUTENst cepum
S200, B cepun DS200 M ncnonbzosaH S200M. Pacuenu-
Tenu gndbdepeHumansHoro Toka cepun DS200 n DS200
M oTtHocsaTes K Tunam AC n A. B ncnonHeHun Ha Tok 50
1 63 A nmetoTcsa gpa AononHUTENbHbIX 3axkumMa Y1 1 Y2
[N OUCTaHLMOHHOIO NpUBEOEHVS B AeNCTBNE pacuenm-
Tensa anddepeHLmanbHOro Toka ¢ MOMOLLBbKD BHELLHEN
KHOTMKM (CM. PUCYHOK).

ABTOMaTMyeckune BbikntodaTenn cepum DS200 nmetoT
cnegyromin ananasoH paboyero HanpsKeHNs:

e 110-254 B gnsa AByXnonoCHOro UCMNOMHEHNS;

e 195-440 B ong Tpex- 1 YeTbIPEXMOMOCHOMO UCTONMHEHNS.

ABTOMaTU4YeCKME BbIKNIOYATENN C TEPMOMArHUTHbIM pacuenuTtenem,
ynpaBnsiembie audcdepeHuymnanbHbiMm Tokom, (ABAT) cepun DS200

CoOTBETCTBYET CTaHAAPTY

Tun (dhopma obHapy>KMBAEMOro ToKa YTe4KN)

XapaktepucTika cpabatbiBaHWS

HomMuHanbHbIN ToK In, A

Yncno nomtocoB

HomuHansHoe Hanps>keHne Ue, B
HanpshxkeHne naonaumm Ui, B
HomuHanbHas Yactota My,
HomuHanbHas oTktoYaroLLas CMOCOHBHOCTL COMIacHO lon. A
MOK/EN 61009 (TOCT P 51327) ’
HoMUHAbHAS OTKIIOHAIOLLAS CMOCOBHOCTL” COMMACcHO lcu, KA
MOK/EN 60947-2 (TOCT P 50030.2) Ics, KA

B:3In<im<5In
C:5In<im<101In
IAn [A]

XapaKTepuCTIKL TEPMOMAarHUTHOrO
pacLenuTens

HomuHaneHas HyBCTBUTE/IbHOCTb

*1P + N, npun 230 B nep. Toka, 2P, 3P, 4P, npn 400 B nep. Toka

M3K/EN 61009, MOK/EN 60947-2

AC, A AC, A
MrHoBeHHas 3awpmta
6...63 6...63
2P, 3P, 4P 2P, 3P, 4P
110-254 (2P) / 195-440 (3P, 4P)
500
50...60
6000 10000
10 15
7,5 11,2
L] L]
. .
0,03 0,03
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B roku anghpeperHuymansHoro Toka cepumu DDA 200, 06b-
eaunHsieMble C aBTOMaTn4YeCKuMu Bbikaodatesnsimm S200
C TEPMOMarHUTHbIMU pacyenuTessimm

Brokn gndhdepeHumanbHOro Toka 0obeanHSKTCA C MO-
OyNbHbIMW aBTOMaTUHECKMMI BbIKTKOHATENSAMU C TaKNM »KEe
NN MEHBLLMM HOMWHASbHBIM TOKOM, B Pe3ynbrate Yero
obecnevnBasTCs 3alimTa Kak OT ToKa 3aMblKaHKs Ha 3eM-
MO, TaK 1 OT TOKa MEePErpy3kn 1 KOPOTKOrO 3aMblKaHus.
Bnokun DDA 200 coeauHaAoT ¢ MOAy/IbHbIMM aBTOMaTUYe-
CKUMIK BbikmtodaTenamm S 200, ¢ MOMOLLBIO crieypalb-
HbIX KPEMEeXHbIX 3/1IEMEHTOB 1 MNaCTMACCOBbIX LLUTbIPbKOB.
MocTaBnsatoTcs 6noku cnegytomx Tmnos: AC, A, AP-R (1c-
MOJSIHEHME C 3aLLMTONM OT MoMeX), S (C CENeKTUBHOM 3alLiy-
Tou), AE (C thyHKUWel aBapuinHOro ocTaHoBa). MogensHbiii
psia BKNKOYaEeT B cebsi 6/1oKM BCeX TUNopa3MepoB Ao 63 A
0719 BCEX 3HAYEHNI HyBCTBUTENBHOCTU 1 BO3MOXKHBIX COYe-
TaHuii nontocoB. Kpome Toro, 651oku Ha 63 A NocTaBnskoT-
CS1 C 3aKMMaMM ANt ANCTAHLMOHHOMO OTKITHOHEHMWS C MOMO-
LK 3aMbIKAIOLLIErO KOHTaKTa KHOMOYHOIO BbIK/tOYaTens.
KoHcTpykumst 6nokoe DDA 200 ctaHgapTHOroO MCnosHe-
HUSA Ha 25-40 A 1 Hann4ne cneumanbHO NogobpaHHOro
avianasoHa HanpsKeHUn ons KHOMKM NPOBEPKN cpabartbl-
BaHWS 06ecrne4mnBatoT BO3MOXHOCTb MPUMEHEHME AaHHbIX
ONOKOB B CreLmabHbIX 31EKTPOYCTaHOBKaX, Hanpumep B
3MEKTPOYCTaHOBKax MOPCKMX CydOB, rae hasHoe Hanpsi-
>XeHune coctasnset 115-125 B.

PaKTNHECKM B ABYXMOMOCHBIX 610Kax anddepeHumans-
HOro ToKa Pabo4nin OMana30H HaMPSPKEHWA ON1S1 KHOMKM
NPOBEPKM CcpadaTbiBaHVA, Kak NokasaHo Ha PUCYHKe, CO-
ctaBnsieT 100-264 B.

DDA202 25-40-63A

Ut=100-264

B KOMMaKTHOM YeTbIPEXMONOCHOM 6/10KE C ABYMSI MOAY-
nsamMm (Ha Tokn 25-40 A) KHOMKY NMPOBEPKK cpabaTbiBaHus
NPUCOEOUHAIOT MeXy ABYMS, PACMONOXEHHBIMM MO LIEH-
TPy nontocamm ¢ pabodnM anMana3oHOM HanpPsKeHUst OT
195 po 440 B. B paHHOW KOHMUrypaumm KHOMKa rnogxo-
OUT Kak 01 cucteM ¢ Hanpshkervem 400 B mexay dasa-
MW (KaK B CTaHAAPTHbIX CUTYaLUMsX), Tak 1 019 3NeKTPoy-
CTaHOBOK C HanpshxeHnem 115-125 B mexxay dasHbIM 1
HeNTpabHbIM MPOBOAHMKAMM (B STOM Cllydae HanpshkeHue

mMexxay haszamu coctaBuT 115...125B x 1,73 =200/215 B,
TO eCTb ByAET HAXOAUTLCA B Npefenax paboyero ananaso-
Ha HaNPSYKEHMSA KHOMKW MPOBEPKM cpabaTbiBaHNS).

DDA204 25-40A

|

|

|

Oi 0,0

i Ut =195-440 B
|

i Rnpos

=y

Y

0|0|®!0

B yeTbipexnontocHbIx 6nokax Ha 63 A pabo4min ananasoH
HaNPsKEHUST NSt KHOMKW MPOBEPKM cpabaTbiBaHNSA CO-
ctaBnseT 195 — 440 B, a nogknto4eHre ee Npon3BoanTCS,
Kak MoKa3aHOo Ha CneaytowemM pUCyHKe:

DDA204 63A

Ut=195-440 B

Kpome Toro, noctaenstotea 6nokn DDA 200 115V, B ko-
TOPbIX pabounii AMana3oH HaNPsSPKEHUS 0151 KHOMKW Npo-
Bepku cpabatbiBaHuns cocTaBnseT 100 — 264 B; Takum 06-
pasom, 6510k DDA 200 3Toro »e TMnopasmMepa MoryT Uc-
MoMb30BATLCS B 3/1EKTPOYCTAHOBKAaX MOPCKMX CYAO0B, B KO-
TOPbIX HANPSPKEHME Mexay asdHbIM 1 HeNTPabHbIM MPOo-
BoOHVKamu cocTtaenaeT 115-125 B.

DDA204 63A

Ut = 100-264 B

CHCTEMbI PACMPEOENEHNS SNTEKTPOSHEP M, 3aLLMTA NPY KOCBEHHOM MPUKOCHOBEHWN 1 3aLLMTA OT 3aMblKaHUa Ha 3emiio | 25
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Bnokun auddepeHumnanbHoro Toka DDA 200

DDA200 DDA200 DDA200 DDA200 DDA200 DDA200
AC A A AE AC AP-R A AP-R ACS

CooTBETCTBYET CTaHAAPTY M3K/EN 61009, npunoxxerve G

1'2:2 a(ci/)_;)erinlia;)06Hapy>KmBaemoro AC A A AC A AC A
XapakTepucTrka cpabaTbiBaHus MrHoBeHHast 3aLLmTa CenekTviBHast
HoMuHanbHbIN TOK In, A 25,40,63 25, 40, 63 63 25,40,63 25, 40, 63 63 63
Yncno nosmocos 2P, 3P, 4P

Eac’;‘“p”ﬂ;ags::e Ue, B 230/400 - 240/415

HanpshkeHne naonaumn Ui, B 500

HomuHanbHas Yactota Iy 50...60

HomMuHanbHas oTkoYa-
toLias criocobHocTb co-  len, A Icn NOAKMHOYEHHOrO aBT. BbIKJI.
rnacHo MOK/EN 61009

HomMurHanbHas oTknto4aro-

LLlasi CrnocobHOCTL coriac- :gg KKQ lcu/Ics NopkItOHEHHOTO aBT. BbIKJI.

Ho MOK/EN 60947-2 2 ’

AR AR A 0,01...1 0,01..1 0,03...1 0,03 0,03 01..1 01..1
HyBCTBUTE/IbHOCTb

Bebikmoyatenu augpgpepeHumansHoro Toka (BAT) cepun F200

B coctaBe HOBOro psifa MOAYJIbHbIX aBTOMAaTUHECKMX BbIKtOHATENEN, ynpaBidemMbix AnddepeHumansHbIM TOKOM,
System pro M compact npegnaraetca 6onbluoe konndectso BAT F200. BAT trna AC n A, Kak ¢ MrHOBEHHOW, Tak
N C CENeKTVBHOW 3aLLUUTON, MMEKOT HECKOSIbKO KOHMUIypaumi ona cneumanbHbiX NpruMeHeHnia, Hanpumep tin AP-R
(MCcnonHeHKe ¢ 3alMTOon OT MOMEX) U UCMONHEHNE C HEMTPasbHbIM MOMKOCOM, PACMONOXXEHHBIM CrieBa. locTaBnsAtoTCA
BCe TurnopaamMepbl A0 63 A CO BCEMM HACTPOVIKaMM HyBCTBUTENBHOCTM A0 1 A B ABYX- N YETLIPEXMOSIFOCHOM UCTIOSNTHEHWIN.
VimetoTes Takke BAOT ¢ HomuHanbHbIM Tokom 80-100-125 A 1 vyBcTBUTENBHOCTLIO OT 0,03 A0 0,5 A, Tima A, AC, Ac
3alMTON OT NOMEX N A C CENEKTUBHON 3aLLMTON.

Pan BOT F200 BkntoyaeT B cebs Takke annapatsl FH200 "gomMaluHen" cepuin — Hegoporve yCTponCcTea 418 MPUMEHEHNS
B XXWJSIbIX JOMax. BbinyckaroTest 2X 1 4X NoIKOCHOMO UCMONHEHNS, Ha TOKM 25, 40 1 63 A, 4yBCTBUTENLCHOCTLIO 30 MA.
OTnnunTenbHast 0COBEHHOCTb — Pblyar YePHOro LIBETA.

BbikntoyaTenn gucpdepeHumanbHoro toka (BAT) cepun F200

CoOTBETCTBYET CTaHAAPTY M3K/EN 61008

1’2 Ea((;;oezr\:j) 0BHapy>kVBagMOro AC A AC A A AC
XapakTepucTuka cpabarbiBaHus MrHoBeHHas 3alumra CenekTvBHas  MrHoBeHHas
HomMuHanbHbIA ToK In, A 16, 25, 40, 63 25, 40, 63 40, 63 25, 40, 63
Yycno nontocos 2P, 4P 2P, 4P
HomuHanbHoe HanpskeHne Ue, B 230/400 - 240/415

HanpspkeHne naonaumn Ui, B 500

HomuHanbHas vactorta Iy, 50...60

HomunHanbHas YyBcTBUTENBHOCTL — |AN, A 0,01...0,5 0,03 0,1...1 0,03
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6.2.2 Pacuenuteny anddepeHumansHOro Toka
ONs aBTOMAaTUYECKMX BbIKtodaTenen Tmax
1n Tmax XT B IMTOM Kopryce

Bce aBTOMaTnyeckme BbiktoHdatenv Tmax u Tmax XT pas-
paboTaHbl U HACTPOeHbl ANs 0ObeauHeHVs C pacuenu-
TENIMM andepeHUManbHOro Toka. B yactHocTu, aBTo-
MaTUYeCKMe BbIKmtoHaTen Tmax HYeTbipexnonmtocHble T4
n T5 — ¢ pacuenutenamm RC222, KoTopble ycTaHaBMBa-
tOTCS NMOA, BbIKOYaTENEM.

ABTomaTudeckme Boiktodatenn Tmax XT1, XT3 B Tpéx- n
YETIPEXMOMOCHOM UCMOTHEHM MOXHO OO bEAVHNTL C pac-
Lertenem TokoB yTedki RCinst. Takoke BblktodaTenm Tmax
XT1, XT2, XT3, XT4 nTmax XT1D, XT3D, XT4D MoXHO 06b-
eQVHNTL C pacLenuTensMmn Tokos yTedkn RCsel.

W BbikntodaTenb Tmax XT3 MOXHO MCNonb30BaTh C pac-
uenutenem RC tvn B.

MoMMMO 3aLLMTbI OT NEPErPY3KM 1 KOPOTKOIO 3aMblKaHus,
KOTOpPYtO 0BecnevmBatoT CTaHAAPTHble aBTOMaTN4YeCKMe
BbIKJTHOHaTENM, CO3[AaHHbIE HA MX OCHOBE aBTOMATUHECKME
BbIK/KOHaTENN, YNPaBnseMble andepeHLaibHbIM TOKOM,
obecne4nBatoT 3allUMTy OT 3aMblKaHWst Ha 3emMto, T. €.
MO3BONSIOT Peann3oBaTh 3aLLUTY IKOAEeN NPY KOCBEHHOM
MPUKOCHOBEHNM U UCKITHOUMTB OMaCHOCTb BOSHUKHOBEHS
noxapa. Pacuenntenn anddepeHumanbHOro Toka Takke
MOXHO YCT@HOBWUTb Ha BbIK/KOYATENM-PA3bEANHNTENN
Tmax T4D, T5D n Tmax XT1D, XT3D, XT4D. B stom cnyqae
nony4aeTcs Bblk/to4aTeslb, 06ecneqmBatoLLmiA TONbKO 3a-
Ty No anddepeHumansHOMY TOKY W HE BbIMOSHAKOLLIMNA
3allUMTy, BbIMOMHAEMYO OObIHYHbIMY aBTOMAaTUYECKMMM
BbIKJTtoHaTENSIMN. ABTOMAaTUYECKME BbIKOYaTENM, YrpaB-
nsemble ognddepeHUManbHbIM TOKOM, 6e3 BCTPOEHHOM
3alNTbl OT CBEPXTOKA YyBCTBUTESbHbI K TOKaM 3aMbl-
KaHMs Ha 3eMITI0 1, Kak NpaBuio, NPUMEHSKOTCS TOSIbKO
B Ka4eCTBe OCHOBHOIMO BbIK/KOYaTENsS-pasbeanHUTENs B
cnabotoudHbix HKY pacnpeneneHns anekTposaHeprin B
Leny NUTaHns HarpysKku.

[MpUMEHEHVEe aBTOMAaTNYECKMX BbIKIKOHaTENeN, ynpaBns-
eMbIX anddepeHLmanbHbM TOKOM, Kak CO BCTPOEHHOM
3aLLUNTON OT CBEPXTOKA, Tak 1 He3 Hee 06ecneqnBaET He-
MPEePbIBHbIA KOHTPOSIb 38 COCTOSIHVEM N30NALIMN SNEKTPO-
YCTaHOBKW, YTO rapaHTUpyeT apdeKTUBHYIO 3allmTy Npn
KOCBEHHOM MPUKOCHOBEHMI, & TaKXKe 3aLLmTy OT NoXkapa 1
B3PbIBOB, a B MWV MPUMEHEHN BbIKITKOHaTENEN C YCTaBKOM
|, = 30 MA OMONHUTESIBEHO 06ECTIEHMBAIOT 3aLLWTY JSHOAEN
OT NPSIMOro NPUKOCHOBEHWA. Pacuenuteny ouddepeHun-
anbHOrO TOKa COOTBETCTBYIOT CrnegytoLLMM CTaHdapTam:

e MOK 60947-2 (TOCT P 50030.2), npunoxxeHne B;
e MOK 61000 (TOCT P 51317) B YacTu 3aLLuThl OT 10XK-
HOro cpabatbiBaHNs;

e MBK 60755 (RCQ) (TOCT P 50807): B 4acTn He-
YYBCTBUTENBHOCTU K TOKaM C MOCTOSIHHOW COCTaB-
NAOLLEN.

Pacuyenutenn gughpeperHymansHoro Toka RCinst, RCsel
Aans Beikoyarenen Tmax XT1, XT2, XT3 n XT4
Pacuenutenu anddepeHumansHoro Toka RCinst 1 RCsel
MOXXHO YCTaHOBUTb Kak B aBTOMaTWU4eCKME BbIKoHaTe-
m Tmax XT1, XT2, XT3 n XT4, Tak 1N B BbIKo4aTenn-
pasbeanHuTen Tmax XT1D, XT3D u XT4D. Bbinyckae-
Mbl€ UCMOSHEHMST MO3BONSIOT MCMOMb30BaTh UX Kak BMe-
CTE C TPEXMOMOCHBIMU, TaK 1 C HETbIPEXMOMOCHBbIMM aBTO-
MaTU4eCKMI BbIKSTKOHATENSMN CTALMOHAPHOIO, BTbIYHO-
ro W BbIKATHOMO UCMOMNHEHMS. PacLennTeni n3roToBeHb
C NMPUMEHEHNEM 3NEKTPOHHbBIX TEXHOMOIMI, BO3OENCTBY-
tOT HEMOCPEACTBEHHO Ha BbIK/IHOHaTESNb C MOMOLLBIO pac-
LennsioLen KaTylwKu, NOCTaBNseMON BMECTe C pacLie-
nuTenem anddepeHUManbHOrO ToKa U yCTaHaBIMBaEMOW
B creumalibHoe rHe30, PacronoXXeHHOe Criesa OT Mosto-
coB. Pacuenutenn He TpebytoT BCMOMOraTelbHOro NCTOY-
HUKa NUTaHNS, MOCKOMbKY MOJyHatoT MUTaHWe HeENOCPEeS;-
CTBEHHO OT ceTu. OHM HOpMasTbHO PaboTaloT AaXke ecnn
HanpPs>KeHne eCTb TONMbKO MEXAY KakUM-IM6o dhasHbIM 1
HenTpabHbIM MOAKOCAMN U MEXIY ABYMSt PadHbIMM Mo-
nrocamn. Pacuennteni CoOXpaHsaioT paboToCNOCOBHOCTL U
B MPUCYTCTBUM OQHOHANPAaBNEHHbIX MySbCUPYOLLIMX TOKOB
C MOCTOAHHOW COCTaBAoLLEN (TN A).

Pacuenutenb opnddepeHumansHoro Toka RCsel gonycka-
€T OUCTaHLMOHHOE OTKJIKOHYEHVE BbIKIOHaTeNnsa C NOMO-
LLbHO BHELLIHEN KHOMKM C Pa3MbIKaOLLIYIM KOHTAKTOM, YTO
MO3BONSET PeanN30BaTh LiEMb NPUHYAUTENBHOMO aBapui-
HOro oTko4eHus (AE).

Pacuenuntenn gnggepeHymansHoro Toka RC222 gns
BbIK/toYaresnen T4 u T5

C Bbiktovatenamn T4 1 T5 4eTbIPEXMONKOCHONO UCMOoN-
HEHMST MOXXHO MCMONb30BaTh pacuenutens anddepeH-
UmnanbHoro Toka RC222, KoTopbI yCTaHaBAMBaKOT Mof,
BbIK/IOHATENEM.

C NOMOLLIBIO CheLmvanbHOro KOMMAeKTa pacuenuTenb aud-
dhepeHumanbHoro Toka RC222 cTaumoHapHOro MCMoHe-
HUSA MOXKHO J1erkO NpeobpasoBaTth BO BTbIHHOE YCTPOWCTBO.
Pacuenntens RC222 aBRseTcs aMeKTPOHHbIM YCTPOM-
CTBOM, BO3AENCTBYET HA MEXAHW3M BbIKtOYaTeNs C Mo-
MOLLIbIO pacLENIAOLLEN KaTyLLKW, KOTOpast NOCTaBNAETCS
B KOMMJIEKTE C pacLiennTenem aguddepeHumansHoro Toka
1 yCTaHaBMMBAETCS B CrieLyvalibHOe rHe3[0, criesa oOT Mo-
JIFOCOB BbIKtoHaTens. Pacuenutenb He TpebyeT BCMOMO-
ratenbHOro NCTOYHVIKA MUTaHWA, MOCKOSbKY MUTAETCH He-
nocpeacTeeHHo oT ceTn. OH HopManbHO paboTaeT aaxke
OaXKe ECNN HAMPSHKEHVE ECTb TOMBKO MEXY KakUM-11M6o
dasHbIM 1 HEUTPasibHbIM MOMOCaMU UM MEXXAY ABYMSI
dasHbIMK nontocamn. PacuennTens coxpaHaeT paboTo-
CMOCOBHOCTL 1 B MPUCYTCTBUM OAHOHAMNPAaBIEHHbIX Mysb-
CUPYIOLMX TOKOB C MOCTOAHHOW COCTaBNSHOLLEN.
[NnTaHne K pacuenutento ondpdepeHuUmnansHoOro Toka
RC222 MoxHO NogaBaThb Kak CBepXY, Tak M cHK3y. [pen-
YCMOTPEHO TakXXe OTKJIKOYEHMNE YCTPONCTBA OT UCTOYHU-
Ka NUTaHKs Ha BPEMS UCMbITaHUs n3onsaumn. Pacuenutens
onddepeHumansHoro Toka RC222 gonyckaeT avcTaH-
LIMOHHOE OTKJTKOHEHME BbIKKOHATENS C MOMOLLBIO BHELL-
Hel KHOMKM C pa3MbIKaoLLIM KOHTaKTOM, YTO MO3BOSS-
€T peanr3oBaThb LiEMb NPUHYOUTENBHOIO aBapUMHOIO OT-
Kto4eHVA (AE).
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Pacuenutens augpgpepeHumansHoro Toka RC223 (tun B)
415 Beiktodartenen Tmax T4 n RC tun B gns Tmax XT3
Hapsgy ¢ onmMcaHHbIMK BbIlE YCTPONCTBAMMU KOMMAHUS
ABE nocraenset Takke pacuenutens guddepeHumansHo-
ro Toka RC223 1 RC (1vn B), KoTopbIi MOXET ObITb 0Obe-
OVHEH C YEeTbIPEXMOMOCHbBIM aBTOMATUYECKUM BbIKITKOHaTe-
nemM Tmax T4 cTaumoHapHOro UM BTbIYHOTO UCMONHEHNS
N YETbIPEXMOMOCHBIM XT3 CTauMOHAPHOMO UCMONHEHWS.
Pacuenutens 310 MOAenn UMeET Takme Xe XapakTepu-
CTUKN, Kak 1 pacuenutenb RCsel, HO oTnnyaeTcsa OT HnX
JOMONHUTENBHOW (DYHKLMEN Tuna B, KoTopad rapaHTupyet
HyBCTBUTENBHOCTbL K AMddepeHLanbHbIM TOKaMm ¢ nepe-
MEHHbIMW, MEPEMEHHBIMI NMYNBCUPYIOLLIMMM 1 MOCTOSIHHBI-
MW cocTaBAsoLLMK. Pacuenutens auddepeHupmansHoro
Toka RC223 n RC T1n B gmonyckaeT auCTaHLUMOHHOE OT-
KItOYEHVe BbIKMOYATENSA C MOMOLLBIO BHELLHEN KHOMKM C
Pa3MbIKaOLLM KOHTAKTOM, YTO MO3BOSISIET peann3oBaTb
Lenb NPUHYOUTENBHOMO aBapUInHOMO OTKIOYeHWS (AE).
Pacuenntenu cooTBeTCTBYIOT TpeboBaHNAM Cneayto-
wux ctaHgapToB: MOK 60947-1 (TOCT P 50030.1),
MOK 60947-2 (TOCT P 50030.2), npunoxeHune B
n EN 60755.

Hapsioy ¢ nogaep>Kkom CUrHaioB 1 HACTPOEK YCTPOMCTBA
RC223 n RC t1n B npenocTaBnstoT Takke BOSMOXHOCTb
3a0aHNst MaKCMMabHOW YCTaBKM HyBCTBUTENBHOCTM B 3a-
BMCMMOCTM OT YacTOTbl AnddepeHLManbHOMO Toka (Tpn
3Ha4eHus: 400 — 700 — 1000 ). Bnarogaps aTomy pacLe-
nuTenb AN depeHUMansHOro Toka MOXKHO aJanTpoBaTh
K pasnnyHbIM TPeBOBaHMSM MPOMBILLIIEHHOW SNEKTPOYCTa-
HOBKW B COOTBETCTBUM C OXKMAAEMbIMI HYacTOTaMn TOKOB
HENCMPaBHOCTU, NMPOSIBMAAIOLLNXCA HA CTOPOHE Harpy3Ku
pacuenutens. TunnyHble 0BnacT NPUMEHEHUS, B KOTO-
PbIX MOXXET NOTPeboBaTLCHA MOAAEPXKKA YaCTOT, OTnY-
HbIX OT cTaHgapTHoM (50 — 60 ), — 3TO cBapPO4HbIE yCTa-
HOBKM A1t aBTOMOOWUSbHOM NMpoMmbiLLieHHocTr (1000 ),
TEKCTUNbHAs NPOMbILLNEHHOCTL (700 T), obopynoBaHmue
as/ponopToB 1 TpexdasHslie npreods! (400 ).

6.2.3 OnekTpoHHble pacuenutenn PR... ansa
aBTOMAaTWNYECKMX BbIKJIHOHATENEN B NIUTOM
Kopnyce 1 BO3AYLLUHbIX aBTOMATUNYECKNX
BbIK/tOHaTENEN CO BCTPOEHHOW 3aLLIMTOM MO
anepeHUmansHOMY TOKY

B aBTOMaTMyeckme BoiktodaTenn Emax n Tmax T7 Mox-

HO YCTaHOBWTb (Ha 3aHOK0 NaHesb) TOPOUAabHbIN TPAHC-

dopmaTop, 4TO AaeT BOSMOXHOCTb OBHapy»KMBaTb and-

hepeHUmanbHbIN TOK U peanM3oBaTh 3allnTy OT 3aMblka-

HUS Ha 3eMIHO.

YkagaHHble YHKLMIA BLINOMHAKOT CeaytoLmMe aNeKTPOH-

Hble pacuennTenn:

e PR122/P LSI Rc n PR332 LSI Rc ¢ namepntensHbiM MO-

aynem;

e PR122/P LSIG n PR332/P LSIG ¢ nameputenbHbIM MO-

oynem n kannépaTtopom 3aLmTsl Re;

e PR123/P LSIG n PR333/P LSIG ¢ kanubpatopom 3aLLip-

Tbl Re.

Pacuenutenn PR332 n PR333, obecnevnBatoLme 3aLim-

Ty Mo gnddepeHumanbHOMY TOKY, MOMYT NOCTaBASATLCS C

aBTOMAaTUYECKMK BbIKIoYaTenaMm Tmax T7 (Tonbko ¢

PR332), Emax X1 B Tpex- 1 YeTbIPEXNOMOCHOM UCMOHE-

HWUK, a pacuenutenn PR122 1 PR123, koTopble obecneym-

BatOT Ty >Ke (DYHKLMIO, MOCTaBNSAOTCHA C aBTOMATNYECKM-

MU BblktodaTenamn Emax E1 n E2 B Tpex- 1 YeTblpexno-

JIIOCHOM McnonHeHn 1 Emax E3 (Tonbko B Tpexmontoc-

HOM UCMOSTHEHWM).

Bnaropaps LUMPOKOMY Avanas3oHy HaCTPOEK 3NEKTPOHHbIE

pacLUenuTenin AaHHOMO T1Na NOAXOAAT ANs MPVMEHEHVS B

Tex chy4dasx, korga TpedyeTcs koopamMHaLVWS BblKtoHaTe-

nen ¢ 3aWmTon oT anddepeHUmManbHOro Toka, NPUMeEHs-

EMbIX Ha pa3HbIX YPOBHSX pacnpenenenHrs aNeKTpo3Hep-

MW — OT [MIaBHOIO PaCNpPefeMTEeNbHOMO WKTa A0 KOHeY-

Horo obopynoBaHUs.
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Tabnuya 3

AneKTpuyecKne xapakKTepucTukm

MepBu4Hoe paboyee HanpshkeHue B
PaBouast 4acTora L,
YacToTa ToKa MoBpexaeHus Iy
PaboTocnocobHOCTb CXxeMbl TECTUPOBAHNS B

HomuHanbHbi paboumi Tok

Perynvpyembie noporv cpadaTbiBaHms

CeneKTviBHbI TN S

Perynvpyemas Bbifepxka BpemeHn ans HEcpabatbisaHns npu 2xIAn ©

Motpebnsiemas MOLHOCTb

OTKII04I0LLAS KATYLLIKA C MEPEKNIOHAIOLLM KOHTAKTOM At CUrHanM3aLm cpabarbisaniist
Bxoa Ans AVCTaHLIMOHHOM KOMaHAb! PadMblKaHWs

HO koHTaKT Anst npepasapuiiHo curHanm3aLm

HO KoHTaKT A5t aBapuiiHoi curHanmaaumn

[NpenasapyitHas MHavKaLys npu Toke ot 25 % IAn.

HenpepbIBHOE CBE4EHME XENToro CBETOAVNOAa

ABapuiiHas UHANKaLWS BPEMEHHOM 3aaepkit npu Toke 75 % IAn.

Muratowpin xenTsii ceetoavoa’

Thn A anst IMNYNbCHOO NepemMeHHoro Toka, Tin AC Ansi nepeMeHHOro Toka

Tin B gns MNynCHOTO TOKa W MY HaNHum MOCTOSHHOI COCTABNSIOLLEN

M YposeHb 90% ans 1An = 30 MA.

XT1 XT1-XT3 XT1-XT3 XT2-XT4 XT3
85...500
45...66
50-60

85...500

[o 160 XT1
[0 250 XT3
0,03-0,05-0,1-0,3
0,5-1-3-5-10

85...500 85...500
45...66 45...66
50-60 50-60
85...500 85...500
Ao 160 o 250xTS
0,03-0,05-0,1-0,3 0,03-0,1-0,3
0,5-1-3-5-10 0,5-1-3
[ ] -
MrHoBeHHoe
cpabarbiBaHve MrHoBeHHoe
0,1-0,2-0,3-0,5- cpabatbiBarue
1-2-3
<10 Bt npu < 8 BT npun
500 B nepem. Toka 500 B nepem. Toka
| |
[ | -
[ ] -
[ | -
[ | -
[ | -
|

@ BbikaTHas Bepcust: Anst Tunopasmepa 160 A MakcuUMarbHbIn AONYCTUMBIN TOK cocTaBnseT 135 A;

018 Tmnopaamepa 250 A nMakcumManbHbIi 4ONYCTUMBIN TOK cocTaenset 210 A.

/" RC223

Ta6nuya 4

Mogerb aBTOMATU4ECKOTO BbIKIIKOHATENS
Tvn XapaKTepuCTIK

TexHonorua
Ynpasnexve
Pa6ovee HanpsbkeHue nepai4Hoin oMotk B
Paboyast YactoTa Iy

ABTOHOMHOE M TaHve
Pabouuit ;wanasoH HanpsbkeHust nposepki’”)
HoMuHasbHbIA paboyuii Tok

HomMiHaneHbIi paboynit audhepeHLanbHbIA TOK

o » >

Bpewmst 3apepxki cpabaTtbiBaHms
[lonycTimMoe OTKIOHeH1e BpeMeHI cpabaTbiBaHms
JlokansHas curHanu3auys cpabatbiBaHis

Pacuennsiowas KaTywka ¢ NepeknioYaiollMmM KOHTaKTOM A8 CUrHanusaumm
cpabatbiBaHus

BXof ANst AMCTAHLIMOHHOMO OTKIIOHEHIS

3aMbIKaIOLLMIA KOHTEKT [/t NPEAYNPeaNTENbHOM CUTHANM3ALMN

3amblKalOLLWIA KOHTaKT ANs aBapuiiHON CUrHanmaaLmm

VIHovikaLms npeaynpeavTensHoro cocTosHmns ot 25 % IAn (nonycTumoe oTknoHeHve + 3 %)
VHavKaums BpeMeHn HeuenpasHocTv npu 75 % 1An (BonycTumoe OTKoHeHNe + 3 %)
ABTOMATVHECKII COPOC YCTPOVCTBA 3aLLThI

Tun "A" ans nynbCupyHoLLIEro NepemerHoro Toka, "AC" ans nepeMeHHoro Toka

Tun "AE" anst AMCTaHLMOHHOMO YpaBeHus pacLenmutenem

Tun "B" 4ns nynbCupyHOLLEro 1 MOCTOSHHOMO Toka

Thn "S" ¢ cenexT1BHON 3aLLUTON

KHorka s ucnbimaqmus uaonsuym

lNopava nuTaHNs CBEPXY 1 CHU3Y

YCTaHoBKa BMECTE C TPEXMOMIOCHbIMY aBTOMATUHECKIMM BBIKITOHATENSIMM
YCTaHOBKa BMECTE C YETbIDEXMOMIOCHbIMY @BTOMATUHECKUMM BbIK/KO4ATENsMI

KomnnexT ans npeo6pasosaHysi aBTOMATUHECKOrO BblKMioqaTens ¢ pacLenvrenem
ANCPChEPEHLIANEHONO TOKA 113 CTALWOHAPHOMO BO BTbIHHOE/BbIKATHOE UCTIONHEHVE

M OnepupoBaHrie NPY HANPSXEHUN MexXY (hasHbIM 1 HeTpanbHbIM NpoBoaHVKamy Ao 50 B (65 B ans RC223)

T4 nT5 4p
Pacnonaraembiii CHU3Yy
MUKPOMPOLIECCOPHast
C NMOMOLLIbIO KaTyLLKM
85...500
45...66
||
85...500
0o 500 A
0,03 -0,05-0,1
0,3-05-1-3-5-10

MrHoBeHHas sawmra - 0,1-0,2-0,3-0,6-1-2-3

+20%
|

MrHoBeHHoe
cpabarbiBaH/e
0,1-0,2-0,3-0,5-
1-2-3
<10 Bt npu
500 B nepem. Toka

85...590 110...500
45...66 45...66
50-60 400-700-1000
85...500 110...500
@
rozoxtan  AO2
0,08-0,05-0,1-0,3 0,03-0,05-0,1
0,5-1-3-5-10 0,3-0,5-1
| |
MrHoBeHHOe MrHoBeHHoe
cpabatbiBaHie cpabatbiBaHme
0,1-0,2-0,3-0,5- 0-0,1-0,2-0,3-
1-2-3 0,5-1-2-3
<5 BT npun <10 BT npn
500 B nepem. Toka 500 B nepem. Toka
| |
| |
| |
| |
|| ||
| |
|
= |

T4 4p
Pacnonaraembiii cH13Yy
MUKPOMPOLIECCOPHast
C MOMOLLbIO KaTyLLUKN
110...440
0-1000
|
110...500
no 250 A
0,03-0,05-0,1
0,3-05-1

MrHoBeHHas saumra-0-0,1-02-0,3-0,5-1-2-3

+20%
|

CvICTeMbl pacnpeneneHns anekTPO3HEP N, 3aLLMTa MPU KOCBEHHOM MPUKOCHOBEHUM 1 3aLLMTa OT 3aMblkaHns Ha 3emmio | 29
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[aHHble aneKTPOHHbIE pacUenUTeni Aas 3almTbl no aud-
depeHLmanbHOMy TOKy cpabaTbiBatoT NPV HANNYNK:

— MEepeMEHHOro Toka 3amblkanus Ha 3emnto (Tun AC);

— MEPEMEHHOrO U/ MyNbCUPYIOLLIErO TOKa 3aMblKaHUS
Ha 3eMJII0 C MOCTOAHHOW COCTaBMAOLLEN (TN A).

B cnenytolLien Tabnumue NprBeaeHbl OCHOBHbIE TEXHUYECKME
XapaKTePUCTUKN 3aLLmMTbl MO anddepeHLmManbHOMY TOKY:

Ta6bnuya 5
3-5-7-10-20-30
0,06-01-02-03-0,4-05-08

YyscteutensHocTbl, - A
Bpewmsi cpabatbiBaHis ¢

Tun ACwnA

6.2.4 Pene gnddepeHUmManbHOM TOKA C BHELLHM
TpaHCcHhopMaToOpPOM
ABTOMaTUHecKMe BolktoHaTenn ABB MOXXHO 06beANHUTL C
pene g depenumansHoro Toka RCQO20A 1 RCQ020/P
RD2 ¢ BHeLIHMM TopouaanbHbIM TPaHCOPMaToOpPOM (Ans
BHELLHEN YCTaHOBKM Ha JIMHEMHBIE MPOBOAHMKM). Takoe pe-
LLIEHVE MOXET MOHAA0OUTLCH B YCNOBUSX OrPaHUYEHHO-
rO MOHTa>KHOIO MPOCTPAaHCTBA, HaNpUMep, Koraa asToma-
TUHECKUI BbIKMKOHATESNb YXKE YCTaHOBMEH U HEQOCTaTOu-
HO MeCTa B OTCEKE aBTOMAaTMHECKOMO BbIK/OHaTENA U T. 4.
Bnaropaps BOSMOXHOCTM HaCTPOWMKIN XapaKTepUCTUK
o depeHLmansHOro Toka 1 BpeMeHn cpabatbiBaHus,
yKasaHHble pene anddepeHLmanbHOro Toka ¢ BHELLHNM
TpaHCHOPMaTOPOM MOXHO NErKO YCTAHOBUTL Ha 3aK/to-
YMTENBHOM 3Tare OCHALLIEHNS ANEKTPOYCTaHOBKM. B 4acT-
HOCTW, 3afaHne HOMUHanbHOro padoyero anddepeHLUn-
anbHoro Toka |, = 0,08 A ¢ MrHOBEHHbIM CcpabaTbiBaHu-
€M MO3BONSET C MOMOLLbIO aBTOMAaTUYECKOrO BbIK/HoYa-
Tens obecnevnTb 3almTy NP KOCBEHHOM MPUKOCHOBE-
HUM 1 OOMOSHUTENBHO 3alLMLLaTbL MEePCOHanN OT MNPSIMOro
MPVKOCHOBEHWS, B TOM YMCNE U MPWU Hanu4yum 60sbLLIOro

CconpoTuBNeHNA Lenin 3a3emMreHns (Hal‘lpl/IMep, B CUCTe-
Tabnuya 6

mMax TT). Takme pene andhepeHLmansHOro Toka ABAAT-
CH YCTPOWNCTBaAMM KOCBEHHOIO AENCTBUS: Pa3MbIKatoLLMM
KOHTaKT pefe BbI3bIBaeT cpabaTbiBaHe aBTOMATUHECKOMO
BbIK/HOHATENA 32 CHET pa3MblKaHUS Lien HESaBUCUMOMO
pacuennTens (MPeaoCcTaBNSeTCA 3aKa3yMKoM).

OnekTpoHHbie pene anggepeHumansHoro Toka RCQ
415 pacripenennTesibHbIX YyCTPOUCTB

ABTOMaTUHECKME BbIKNtoYaTenn System Pro M compact,
aBToMaTUHecKme BoiktoHaTenm Tmax n Tmax XT B IMToM
KOpMyce 1 BO3AOyLUHble aBTOMATUHECKNE BbIKNOYaTENM
Emax MoXHO 06beanHUTL C 3NEKTPOHHBbIM pene andde-
peHumansHoro Toka RCQO20A n RCQ020/P ans pacnpe-
OenVTENbHbIX YCTPOMCTB. [daHHble pene nMetoT BHELUHNIA
TopOUOaNbHBIM TPaHCHOPMATOP (A1 YCTAHOBKM Ha IMHEN-
HbIX MPOBOAHMKAX) 1 UMEIOT YCTaBkM cpabatbiBaHnsa o 30
A, a Bpems cpabaTbiBaHna Ao 5 ¢. brnarogapst LMpoKomy
Ovana3oHy HaCTPOEK 3NEKTPOHHbIE pene anddepeHum-
anbHoro Toka RCQ ana pacnpenenmrensHbIX YCTPONCTB
NoaxoasT AN MPUMEHEHWS B Tex criydasix, korga Tpeby-
€TCHA KoopanHaUMsa CUCTEMbI C 3alMTor no anddepeH-
LpanbHOMY TOKY C annaparamMmy 3aLmThl pasHbiX YPOBHEN
pacnpeneneHns SNeKTPOSHEPIN — OT MaBHOMO pacnpe-
OEeNUTENbHOMO LUMTa IO KOHEYHOTO 06opyaoBaHNS. Mpurme-
HeHWe OaHHbIX pene 0COBEHHO PEKOMEHAYETCH ANA 3aLLm-
Tbl N0 AndEPEHLMaTBHOMY TOKY C HN3KOW HyBCTBUTESb-
HOCTBIO, HAMPUMEP, MPU HYaCTUHHOM TOKOBOW CENEKTUBHO-
CTV WX MPW TOSTHOW BPEMEHHOW CENEKTUBHOCTU, a TaK-
»KE AN CUCTEM C MOBbILIEHHOW YyBCTBUTENBHOCTHIO (hn-
3MONorM4ecKas HyBCTBUTENBHOCTb) B Ka4eCTBE AOMOSHU-
TeNbHOW 3aLLMTbI MepCcoHasia OT MPSAMOro MPUKOCHOBEHWS.
Pene nndbdepeHumansHoro Toka RCQ oTHOCATCS K TUMy A,
T. €. CNMOCO6HbI 0BHapYy>kMBaTb AnddepeHLManbHbIe TOKN,
KaK NnepemMeHHbIe, Tak 1 NybCUPYOLLIME C MOCTOSAHHOM CO-
CTaBMAOLLEN.

Pene puddepeHumnanbHoro Toka RCQ020A n RCQ020/P

TMepem.,

HanpsixkeHue nutaHus 8
Mocr., B

Paboyast yacToTa Iy

Peryvpyemas yoTaska cpaGaTbiearis 1An [MepBblit Aranas3oH HaCTPOeK/yCTaBoK: A
BTopol AranasoH HacTpoek/ycTaBok A

Perynupyemasi 3afepxia cpabarbiBaHus c

Perynupyemas ycTaska npefynpeavTenbHOro COCTOSHNS % x 1An
TopovganbHbi TpaHcdopmatop @ 60, MM A

:;:::;ggcz::;z’* HEPaSBEMHOro TopowpaneHsii TpaHcehopmatop & 100, Mm A
TopovpansHbin TpaHcdopmatop & 185, Mm A
TopowpaneHbii TpaHccopmatop & 110, Mm A

fgg::gigcz:gg? PagbeMHoro TopougankHbii TpaHchopmatop & 180, Mm A
TopowpaneHbii TpaHcehopmatop & 230, Mm A

CurHan13auvs OCTVKEHNS! 3HAHEHINS MPeayNPEAUTENEHOTO COCTOSHUS

CurHanrsaums cpabartbiBaHis pene AuhepeHLansHoro Toka

[MCTaHLMOHHOE OTKIKO4eH e

IMoaknoHeHvie K TopougansHoMy TpaHcthopmaTopy

Paamepbl [1x B x I MM

MoHTaXHble OTBEPCTIS Ha ABEPH MM

30 | CrcTembl pacnpeneneHns anekTPOSHEPI M, 3aLLmTa Mpu

80...500
48...125
4566

0,03-0,05-0,1-0,3-05
1-3-5-10-30
0-0,1-02-03-05-0,7-1-2-3-5

25...75 % x |An
0,03...30
0,03...30
0,1...30
03...30
03...30
1..30
MuraeT xenTblil CBETOAMOA, CpabaTbiBaeT 1 3aMblKatoLLMIA CUrHaNBHBI KOHTAKT, 6 A, 250 B, 50/60
JKenTbiit MexaHN4eckuin MHaVKaTop, cpabaTbiBaeT NepexoHaloLLii KoHTaKT, 6 A, 250 B, 50/60 I
3ambIKatoLLWi KOHTAKT. 3afepka cpabatbisaHus 15 Mc
C nomoLLbto 4 BIATLIX MPOBOAHMKOB. MakcuMansHas AnvHa 5 M
96 x 96 x 131.5
92 x 92

KOCBEHHOM MPUKOCHOBEHN 1 3aLLTa OT 3aMblKaHA Ha 3EeMIEO



Pene ancpepeHuymanbHoro Toka RD2

Kak y»e 6blN10 0TMeYeHO, MOAy/bHble aBTOMAaTUYECKNE
Bblk/todaTenv Pro M compact n Hebonblume aBToMaTuye-
CKMe BbIKtoHYaTenn Tmax B IMTOM KOPMyCe MOXXHO 00b-
eOuHUTL C pene andepeHumansHoro Toka RD2 ¢ BHeLW-
HUM TopOoWaabHbIM TPaHCHOPMAaTOPOM (AN YCTaHOBKM
Ha IMHEMHbIX MPOBOOHMKAX). YCcTaBka cpabaTbiBaHnsa 0O
2 A, Bpems cpabaTbiBaHns oo 5 c.

[MpumeHeHve pene anddepeHumansHoro Toka RD2 aHa-
JIOTNYHO MPUMEHEHNIO OMMCaHHOO Bbille pene RCQ. B
YaCTHOCTW OHN PEKOMEHAYIOTCA A9 06eCneHeHns 3aLm-
Tbl N0 AN dHEPEHLIMaNBEHOMY TOKY C HU3KOW YyBCTBUTESb-
HOCTBIO, HANPUMEP, NPW HaCTUHHON TOKOBOW CENEKTUBHO-
CTV UV NPU MOSTHOW BPEMEHHOW CENEKTUBHOCTY, a B CU1-
CTeMax C NOBbILIEHHOW YyBCTBUTENBHOCTLIO ((hrsmonoru-
Yeckast HyBCTBUTENbHOCTb) AN AOMNONHUTENBHON 3aLLMTbI
nepcoHana ot NPSIMOro MPUKOCHOBEHKS!.

Pene anddepeHumansHoro Toka RD2 sBnstoTcsa yCTPOn-
cTBaMK TMna A, T. €. CNOCOBHbI 0BHapPY>KMBaTb ANdepeH-
LmaibHble TOKU, Kak MepeMeHHble, Tak 1 OAHOHaNPaBEHHbIe
nynbcupytome. C nomollpto DIP-nepekntodatenein Mox-
HO HacTpOWUTb Bpemsi cpabaTbiBaHNS 1 HyBCTBUTENBHOCTb.
Pene RD2 MOXXHO KpenuTb HernocpencTseHHO Ha DIN-peiiky.

TexHu4eckue xapakTepUCTUKM

Pabouee HanpsbkeHne B 230-400 B nep. Toka (RD2)
48-150 B nep./nocT. Toka (RD2-48)

YacToTa I 50/60

YcTaBka 4yBCTBUTENBHOCTY IAN A 0,03;0,1;0,3;0,5; 1; 2

YcTaBka 3anepki1 cpabartbiBaHis ® MrHoserHoe; 0,3; 0,5; 1; 2; 5

KomMmyTvpytoLLast CnocobHOCTb KoHTakTa A 10 npu 250 B nep. Toka (akTuBHas Harpyska)

TN KoHTaKTa [NepexntoyatoLLymi
Pabouast Temnepartypa °C -5..+40 +5
Mogymm kon-80 2

CraHpapTbl MOK/EN 62020

6.3 PelLeHns ¢ dyHKUMel 3aLmTbl G

B nmanaszoHe HommHanbHbIX TokoB oT 10 go 6300 A 3a-
LMTa OT 3aMbIKaHMSA Ha 3EMIIKO OCYLLIECTBSIETCA C MOMO-
LB aBTOMATU4ECKMX BbiktovaTenen Abb ¢ anekTpoHr-
HbIM pacLenUTenem:

- PR222DS/P (PR222DS/PD), PR223DS n PR223EF ans
aBTOMAaTUNYECKUX BbIktoHaTenen Tmax T4, T5 n 16 B -
TOM KOPIYCe C HOMUHAbHBbIM AUTENBHBIM TOKOM OT 100
0o 1000 A n Ekip LSIG, Ekip M-LRIU n Ekip E ans HoBow
cepu aBTOMaTUNHECKMX BbIKITHOHATENEN B IMTOM KOPIy-
ce Tmax XT ¢ HoMUHaubHbIMY Tokamm oT 10 o 250A;

- PR331 n PR332 gna aBTOMaTUYECKUX BbIKJHOHATENEN
Tmax T7 B IMTOM KOPryce C HOMWHa/IbHbIM TOKOM OT
800 oo 1600 A,

- PR331, PR332 n PR333 onga Bo3ayLUHbIX aBToMaTn4e-
CKUX BblktoHaTenen Emax X1 ¢ HoM1HanbHbIM TOKOM
oT 630 go 1600 A;

- PR121/P, PR122/P n PR123/P ansa Bo3ayLUHbIX aBTO-
MaTUYeCKMX BblKtoHaTenen Emax ¢ HoMHabHbIM TO-
Kom oT 400 go 6300 A.

YKazaHHble pacLEenUTen MoryT 6biTb CHabXeHbI PyHKLN-
e G ons 3almThl OT 3aMblkaHUst Ha 3eMito ¢ 0bpaTHO-
3aBUCUMON UM C HE3ABMCUMOW 3a€P>KKON cpabaTbiBa-
HUS. Bce TeXHMYEeCKMe XapakTepUCTUKM NOAPOBHO Onin-
CaHbl B TEXHUHECKMX KaTanorax. Bo3aMoXHble HaCTPOVKM
NPeACcTaBNeHbI B CreaytoLLen Tabnuue:

02-0,25-0,45-0,55-0,75-08-1xI  0,1¢,02¢,0,4¢c,08¢c
PR222 AL pyyHas HacTpoiika Py4Has HacTpoiika
Ekip B 02..M (war 0,1 x 1) 0,1..0.8 ¢ (war 0,01 ¢)
3NIEKTPOHHAA HaCcTpOVKa 3NIEKTPOHHASA HACTPOKa
PR223 Pi=k 02..1x| (war01x1) 0l QRGN 6
0 & MEKTPOHHaS HACTPOIKa
PR331 Pt=k - t=k 02-03-04-06-08-09-1xI 01¢c,02c,04c, 08¢
PR332 - PR333  [t=k - t=k 02..1x| (war0,02x1) 0,1...1 ¢ (war 0,05 ¢)
PR121 Pt=k - t=k 02-03-04-06-08-09-1xI 0,1¢,02¢,04¢c,08¢c

PR122 - PR123  Pt=k - t=k 0,2..1 x| (war0,02x1) 0,1...1 ¢ (war 0,05 ¢)

PucyHok 1
(PPt=k, t=k)
t(c)10*
10°
10°
10
‘ g
RN
Ny
10" \
|
10° |
1n-1 4 1ni 1n2

Pacuenmtenn ABb sBnstoTCS MYKPOMPOLECCOPHBLIMM, HTO
No3BOSISET 06ECMNEYNTb BbICOKYHKD HAAEXHOCTb, TOYHOCTb
cpabaTblBaHMs 1 HEBOCTIPUMMHMBOCTL K BHELLIHEN cpeae.
MVKpPOMPOLECCOPHbIE PACLIENUTENV UMEIOT aBTOHOMHOE
NUTaHVe 1 rapaHTUPYIOT HagIexXallyo paboTy (OyHKLMIA
3alUNThI AaKE B TOM Cllydae, €Cnv TOK MPOXOAUT XOT4 Obl
no oOHOMY NMHerHOMY nontocy. B cocTas pacuenuTens
PR... n Ekip BxogaT TpaHcdopmaTopbl Toka (Tpy vunn Ye-
Tbipe B 3aBMCMMOCTM OT KOIM4eCTBa MOKOCOB aBToMaTu-
YECKOrO BbIK/IKOHATENS) U KaTyLLKa OTKIIKOYEHNS!, BO3OEN-
CTBYET HEMOCPEACTBEHHO HA MEXaHN3M aBTOMAaTUHECKOrO
BbIKJIOHaTENS. DNEKTPOMUTAHNE BCEX YCTPOWCTB 3aLLNThI
1 CUMHaNM3aLMM BbINOSTHSIETCA OT TPaHC(OPMaTOpPOB ToKa.

CHCTEMbI PACMPEOENEHNS SNIEKTPOSHEPUW, 3aLLMTA NPV KOCBEHHOM MPUKOCHOBEHWW 1 3aLLMTa OT 3aMblkaHmsa Ha 3emiio | 31
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MpenmyliecTBa NPUMEHEHNS ANEKTPOHHbIX pacLlenu-
Tenen gns 3awmTbl NPU KOCBEHHOM NPUKOCHOBEHUMN

B ka4ecTBe nprMepa paccMoTpeHa 3alumTa npw KOCBEH-
HOM NPUKOCHOBEHMM K OTKPbLITOM MPOBOASLLEN YaCTW Fpyr-
MoBOW Harpysku cetn B cucteme TN-S.

XapaKTepnUCTVKN 3NEKTPOYCTaHOBKM:

- TpexdasHas cuctema 6e3 HerTpanm

- pacnpepenuTensHas cuctema TN-S

- HanpshKeHne 400 B
- YyacToTa 50 Iy,
- TOK KOPOTKOIO 3amblKaHusl =30 KA
- BJMHA IHN L=200m
- TOK Harpysku l,=187A
- O[HOXWNbHble MeAHble Kabenm
¢ MBX n3onsupen
- ceveHne hasHoro kabens S =95 mw?
- CB8YeHwue 3alLMTHOro Kabens S,z = 50 mm?
- 0ONYCTUMbIV ANMTENbHbIN TOK Kabens |, =207 A

CHadvana BbIbMpatoTCa aBTOMAaTUYECKNE BbIKIOHATENN
XT3N250 | = 200 A ¢ TepMOMarHUTHbIM pacLieniTeniem 1
XT4N250 | = 250 A ¢ a/1eKTpOHHbIM pacLienuTeniem Ekip
LSIG T. K. OHM MOOX0OaT MO HOMUHANBHOMY TOKY, OTKJIHO-
YaroLLEeN CNOoCcOBHOCTU 1 obecneqmBatoT 3aLUmTy Kabens
OT KOPOTKOIO 3aMbIKaHust 1 neperpy3ku. locne storo He-
0BX0AMMO OMPEfENUTL MaKCUMaSTbHO JOMYCTUMYHO OSINHY
kabenst Npy KOTOPOW BbIMONHAETCA 3alLTa Npu KOCBEH-
HOM MPUKOCHOBEHUN'. 119 3TOro BbINOHSETCSH aHanm3
XapaKTePUCTMK aBTOMATUHECKOIO BbIKIIKOHATENS C TEPMO-
MarHUTHbIM pacLennTeneM 1 BblKtoYaTens C S/IeKTPOH-
HbIM pacLienuTenem. B npouecce NpoBepKM HEOOXOANMO
HanTW Takyro AONYCTUMYIO ANMHY Kabens, Mpu KOTOPOW C
OOHOWM CTOPOHBI YCTPOVCTBO 3aLLyThl OT KOPOTKOIO 3aMbl-
KaH1s cpabaTbiBasio CBOEBPEMEHHO, a C ApYyror CTOPOHbI
BbINOSHANACH 3aLMTa MPY KOCBEHHOM MPUKOCHOBEHWN.
MakcumanbHasa gonycTmas anvHa kabensi npu KOTOpPoW
obecne4qmBaeTcs 3alpmTa npuv KOCBEHHOM MPUKOCHOBE-
HUM, MOXKET ObITb paccynTaHa no cregyroLlen hopmyne
(BbIBEOEeHa Ha ocHoBe 3akoHa Oma, MPUMEHEHHOIO K He-
NCNpPaBHOW Lenn):

L 0,8 - U

max —

1,5-p-(1+m)-|%

roe
U, - thasHoe HanpshkeHne B BosisTax (230 B);
0,8 — kKO3t DULIMEHT, yumTbiBatOLLMIA 80 Y%-HOE CHIDKEHME

" [poBepka MaKCc1MasIbHOM 3aLLULLEHHOM /IHbI OCYLECTBISIETCS Ha OCHOBE BbIPKEHNSI,
OMUCBIBAIOLLEro napameTpbl 3alyUTbl MPY KOCBEHHOM rpukocHoBeHun B TN cucteme
Zxl, < U, m 3aBucsiLYero ot grmHel kabessi. VIcrosnsays B hopmyse MUHIMASIEHOE 3HaqeHne
TOKa, KOTOPbI BbI3bIBAET MIHOBEHHOE cpabaTbiBaHNe aBTOMaTNYECKOro BbIK/oYaTess,
MOJXKHO OJIy4NTb MaKCUMasIbHYIO AJINHY, COOTBETCTBYIOLYIO MUHUMAbHOMY TOKY
KOPOTKOro 3aMblKaHsi MEXAY (hasHbIM MPOBOAHNKOM 1 3eM1ell, KOTOPbI MOXET BbITb
yCTpaHeH aBTOMaTM4YeCKUM BbIK/lOYaTesleM 3a KOPOTKOe BPEeMsi, 4TO obecrneqnBaeT
3aLUUTy Py KOCBEHHOM MPUKOCHOBEHNMN.

32 | CrcTeMbl pacnpeneneHns aneKTpoOsSHEPI M, 3aLLmTa mpu

Hanps>XeHnsa NTaHna M3-3a BINAHNA TOKOB KOPOT-
KOro 3aMblKaHuA;

1,5 — KOBDULMEHT, YHUTbIBAKOLLIMIA YBENNHEHWE COMPO-
TUBMEHNS BO BPEMsi KOPOTKOMO 3aMblKaHWs;

p - yOenbHOe COMpPOTUBIIEHE MaTeprana NPOBOAHNKA
npu 20 °C (0,018 OM MM?/M ansa meaw);

M — OTHOLLEHME CeYeHMst (Da3HOrO K CEYEHUIO 3alluT-
HOWM »KWnbl;

|, = TOK, Bbi3biBalOLLW CpabaTbiBaHie aBTOMAaTNHECKO-
ro BbIK/HOHaTeNst B Npefenax NpoMexXyTka Bpeme-
HW, 3a4aHHOrO CTaHAAPTOM MG AOMYCTUMOE OT-
KNoHeHMe (06bl4HO 20 %);

S - cedeHne hasHom Xnsbl.

ABTOMaTnyeckuii Boiktoqatesib XT3N250 In 200 A
C TepMOMarHUTHbIM pacyenuTenem

HoMVHanbHbIN TOK |, =200A
[uanasoH yctaBok Tenosoro pacuenurens |, =140-200 A
Tok cpabatbiBaHus B TedeHme 5 cek |, =2400 A
LonycTmMoe OTKINOHEHNE ANA ToKa +20 %
cpabatbiBaHNs

PucyHok 2

1E4c

1E3c

\
100c \\
N\
\ N\
N\
10c N \
\ N
1c
0,1c
<5c
1E-2¢c =
2400 A
Il
0,1kA 1KA 10kA

Ha ocHoBaHun opMynbl NONyYaeTcsa CrenyoLwmnn
pesynsrar:
L =(0,8-230-95)/[1,5-0,018-(1+95/50)-2400]=93 m

max
OnvHa kabena coctasnsetr 200 M u, CrnefoBaTesnbHO,
3aLpmTa 06ecnevmnBaeTCcs He MONHOCTHIO.

KOCBEHHOM MPUKOCHOBEHN 1 3aLLTa OT 3aMblKaHA Ha 3EeMIEO



ABTOMaTn4ecKui BoiktoHatesis X T4N250 ¢ an1eKTpOHHbIM

pacuyenvtenem Ekip LSIG
HOMWHaNbHBbIM TOK | =250 A
[vanasoH HacTporkn tyHkum G 1,= 50 — 250 A

Tok cpabatbiBaHNs B TedeHme 5 ¢
NPY MUHAMAITBHOM HACTPONKE l,=61Anpnl,=50A
Tok cpabaTtbiBaHns B TedeHme 5 ¢
Npu MakcmarnbHom Hactporike |, =305 Anpn |,=250 A

,D,OI'IyCTI/IMOG OTKJTIOHEHNE

Ons Toka cpabaTbiBaHUs +10%
PucyHok 3
1E3c
100c
10c
<1c1c N AN
A\ A\
N\
N \ NN
\ \\
0,1c \
61A 305 A
L L1
0,1kA 1KA 10kA

B cootBetcTBUM C (hopMynor nony4aeTcsa cnenyroLmin
pesynsrar:

L. = (0,8-230-95)/[1,5-0,018-(1+95/50)-61] =3659 M
npul, =50 A

n

L .. = (0,8-230-95)/[1,5-0,018-(1+95/50)-305] = 731 m
npu |, =250 A

Taknm 06pa3oM, MOXXHO caenaThb BbIBOA, YTO, bnarogaps
1CMOSb30BaHNIO 3EKTPOHHOMO pacLennTens, obecneym-
BaeTCs 3alimTa Lenn npu noaHon agnvHe kabens, coctas-
naoLwern 200 m.

3awmta peanmayeTca NyTeM pPerynmpoBaHns HaCTPOMKM
dyHkummn G B ananagdoHe ot 50 oo 250 A. Takoi wmnpo-
KU CNEKTP BOSMOXHOCTEN 1 AOBOSIBHO HUSKME 3HAYEHNS
HaCTPOVKM TOKOB MO3BONSIOT YNPOCTUTb KOOPAMHALIMIO
YCTPOWMCTB 3aLLMThl, PACKPbIBasd BECb MOTEHLMA NPENMY-
LLIECTB MCMOMb30BaHWS CPEACTB 3aLLMThl OT 3aMblKaHNS Ha
3eMJ0 C Lienbto obecnedeHns 6e3o0nacHOCT NepcoHana
1 yBEMNYEHNS HAOEXXHOCTI 060pYya0BaHWS.

6.4 OYHKUMS 3awmTbl G vnn 3alumTa no
oV depeHLmansHOMY TOKY?

Kak onmcaHo B npeaplayLuyx rmasax, ABb npegnaraet aga

cnocoba 3almThl OT 3aMblKaHWUsS Ha 3eMSTHO:

® C MOMOLLIBHO YCTPOWCTB AnhdepeHLIManbHOMo Toka, 06b-
eOVHSIEMbIX C aBTOMaTUHECKMMU BbIKSTHOYATENSMU;

® C MOMOLLbIO OYHKLIMN 3aLLMTbI OT 3aMblKaHWsS Ha 3eMITO
(byHKLMS G), NHTErPUPOBaHHOW B 3NIEKTPOHHbIN pacLe-
nUTENb aBTOMaTUHECKOrO BbIKMtOYaTeNs.

B yctponcteax 3awmtbl no anddepeHumansHOMYy TOKY
MCMNOMb3YETCHA TOPOMAAbHbIM TpaHCopMaTop, yCTaHOB-
JIEHHBIN Ha TOKOBEAyLLUME NPOBOAHVKK Lenun. [pu Hanm-
YUK 3aMbIKaHKSA Ha 3eMJTI0 BEKTOPHAsA CyMMa TOKOB, MPO-
TeKaroLLMX MO NPOBOAHVKAM, MPOXOAALLMM CKBO3b TOPO-
naanbHbI TpaHchopMaTop, He paBHa Hyno. Kak Tonbko
yKa3aHHas CyMMa NpeBbICUT 3a4aHHOe NpeaensHoe 3Ha-
YeHue, YCTPOWCTBO 3alUnTbl cpaboTaeT. Pacuenutenn,
ynpasnsemble anddeperHumansHeiM Tokom ABB nosso-
NS0T 3af4aBaTh YCTaBKy ToKa cpabaTbiBaHUs B Mpeaenax
ot 30 MA 1o 30 A ¢ 3agep>xkoi oT O (MrHOBEHHOE pacLie-
nnexHve) 0o 5 ¢ (bonee nogpobHas nHdopmMaLms Npuse-
OEHa B TEXHNYECKOM KaTasore).

MpuHunn gencTeua yHKUMM G aHanorndeH NpuHLmNy
OEeNCTBISA YCTPONCTBA 3aLlmThbl N0 anddepeHumansHOMyY
TOKY C TOW ML Pa3HNLEN, YTO BEKTOPHAA CyMMa TOKOB
KOHTPONMPYETCS MUKPOMPOLECCOPOM U OTCYTCTBYET TO-
pougansbHbli TpaHcopmatop. PyHkums G pacuenuTe-
nen ABB nosBonseT 3agath yCTaBky Toka cpabaTbiBaHNs
B npenenax ot 0,2 oo 1 0T HOMWHaTBHOIO TOKA UCMOSb-
3yeMOro COBMECTHO pacLennTens, a BPeEMSA 3a[ep>KKM B
npepenax ot 0,1 0o 1 ¢ (bonee nogpobHas MHpopmaums
npvBeaeHa B TEXHUYECKOM KaTasiore).

PelleHve 0 BblIbope YCTpONCTBa 3alLnTbl JOMKHO ObiThb
OCHOBaHO Ha TLLATeIbHOM aHaIn3e He TONbKO pacnpene-
JINTENBHOW CUCTEMbI, HO TAKXXE N 3HAYEHWSAX TOKA KOPOT-
KOro 3amblkaHunsi. OCHOBHOe TpeboBaHWe CTaHgapTa Co-
CTOWT B TOM, 4TO aBTOMaTUYECKMI BbIKMtoYaTEb AOIKEH
OBHapy»XMBaTh 1 OTK/OYaTb TOK HEUCMPaBHOCTM 3a Bpe-
M1, MO3BONSIOLLIEE N3DEXaTb BPegHOe BO3AENCTBIE TOKA.

6.4.1 TunnyHble 0bnacTy NPUMEHEHNS
aBTOMAaTUHECKNX BbIKIOYATENEN,
ynpaBngemMblx andepeHLmanbHbIM TOKOM

ABTOMATUHECKME BbIKNtOYaTen, ynpasnsemble oudde-

peHuManbHbIM TOKOM, NMPUMEHAKOTCA ONA 3allThbl nro,u,em

NP KOCBEHHOM MPUKOCHOBEHUN obecne4vBatoT aonon-

HUTENIbHYIO 3alLTy OT MPAMOro NprKOCHOBEHWA. Vcnonb-

30BaHVe aBToMaTn4eCKmnX BbIKJ'IPO‘-IaTeJ'IeVI, yrpaBnAeMbIX
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v depeHUmanbHbIM TOKOM, AN 3aLMTbI MPY KOCBEHHOM

MPUKOCHOBEHWM AO/MKHO ObITb 0653aTeNbHbIM, HANPUMED,

B CNeayroLLmx Cnyyasx:

® B pacnpenenmTensHon cnucteme TT: Kak yke BbIio oTMe-
YeHO, aBapUNHbIA TOK BO3BPALLIAETCS K UCTOHHMKY NnTa-
HVS Yepes 3eMITI0 U UMEET O4eHb Masioe 3HadeHne OT-
HOCUTENBHO 3HAYeHV TOKa MMHOBEHHOMO cpabaTbiBa-
HVS BbIKIFOYATENS C TEPMOMAarHUTHBIM pacLenmnTenem;

® 3a3emMIIeHe OTKPbITbIX MPOBOASLLIMX YacTel SBnsieTcs
Heyo0BNETBOPUTENBHBIM.

OnHako peannaaums STUX 3aLUMTHBbIX (DYHKLMIA MOXXET ObITb

HEeOBX0AVMOW UMK MONE3HOM TakXXe 1 B APYrUX CryYasx,

HanprMep, B CUCTeMaxX C OHUM 3a3eMSIOLLMM YCTPON-

ctBOM (cuctema TN-S), ecnn BbINOAHAETCS OOHO U3 Cne-

OyHOLLIMX YCNOBWI:

® 1ICMOMb3YEeMbIX YCTPOWCTB 3aLLUTbl HE OCTATO4HO ONs
obecreqeHst YPOBHS 3aLLMTbI B COOTBETCTBUN C TPEHO-
BaHWSIMN CTaHOAPTOB;

® HanmdMe omacHbIX YCMOBUI OKpY»XatoLLEe cpedbl (Ha-
NpYMepP, MOBbILLIEHHOW BNAXXHOCTY);

® 3HAYEHWS1 aBaPUINHbBIX TOKOB Y MOSIHOMO COMPOTUBNEHS KOH-
Typa 3aMblkaHWs He SBNSKOTCS MPEHEOPEXMO MasbIMM.

Hwxe nepevmncnerbl HEKOTOPbIE N3 OO BEKTOB, Ha KOTOPbIX

PEKOMEHOYETCH MCMONb30BaTh aBTOMATUYECKNE BbIK/IHO-

YaTenu ykasaHHoro tuna;

® BCE BWApbl CTPOUTENBHBIX MIOLLAAOK (30aHMS, MOPCKME
COOPY>KEHNS U T. A.);

® nMepeaBKHOE 060PYA0BAHNE VNN SNEKTPOYCTAHOBKMY;

® GOMbHWLBI, B TOM YKCNE ONepaLVOHHbIE 3anbl;

® Kapbepbl U LLAXTbI;

® 371EKTPOYCTAHOBKW KEMMNHIOB;

e 0acceviHbl, CayHbl, MPeaNPUATIS OBLLIECTBEHHOMO NMUTAHNS
1 Apyrve NOMELLEHNS C BbICOKUM YPOBHEM BNAXXHOCTY;

® OCBETUTESBHbIE CUCTEMbI aKBapWyMOB 1 (DOHTaHOB;

® CeNbCKOXO3ANCTBEHHbIE MOMELLEHNS;

® CcreymanM3npoBaHHble nabopartopuu;

® |1IKOSIbHblE NabopaTopun.

KpoMe Toro, aBToMaTu4eckie BhIKIloHaTenu, yrnpasnse-

Mble AudpchepeHLanbHbIM TOKOM, UCTMOMNb3YTCA O 3a-

LLMTbI BIEKTPOYCTAHOBOK OT OMaCHOCTU BO3HUKHOBEHMS

noXkapa 1Unn B3pbiBa, a Takxke B Tex Cyyasx, Korga ToK

YTEUKN MOXET MPUBECTU K MaTepuanbHOMy yiepOy, Ha-

NpUMepP, Ha CreayoLLMX 0ObeKTax:

® XVMMUYECKWE 3aBOpbl;

® MNOMELLEHVS C 3arblIeHHON CPENoN NN FOPYUMN Ma-
Tepuanamu;

¢ HedTenepepabaTbiBaoLLVe 3aBOIbI;

® YCTAHOBKM /191 NMOArOTOBKM rasa;

® 2NIEKTPOYCTAHOBKMN aKKYMYATOPHO3APAAHbBIX CTAHLMIA.
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6.4.2 TunnyHble 061acTV MPUMEHEHNS aBTOMATUHECKIIX
BbIK/IOHATENIEN B IMTOM KOPMYCe 1 BO3AYLUHbIX
aBTOMaTU4ECKUNX BbIKNoYaTeNnen ¢ yHKUmnen
3alThl G OT 3aMbIKaHUS Ha 3EMJTKO

BosayLuHble aBTOMaTUHeCKME BhIKNOYaTENM 11 aBTOMATU-
YeCcKue BbIKtoHaTeNM B IMTOM Kopryce, ¢ dyHKLUnen G,
B HacCTosILLee BpeMs UCMONb3YIOTCH 15 3aLUThl TPaHC-
dopmatopos CH/HH TpaHcdopMaTopHOM NOACTaHLMN U
JINHWUIM pacnpenenuTenisHOM CETU.

OyHKUMS G, Kak NMpaBnsio, BbIMOMHAETCSA C HEOOSbLLIOW 3a-
OEPXXKOW, 4TO 0BecnevmBaeT CENEKTUBHOCTL cpabaTbiBa-
HUS1 OTHOCUTENBHO YCTPOVCTB ANdepEeHLMaIbHOMO TOKa,
3alMLIAIoLIMX LUenn Harpysku. Nommumo obnacten npu-
MEHeHVs, Onsg KOTOpbIX TpebyeTcsa obsasaTensHoe Hanm-
yme pacuenutens anddepeHLmanbHOro Toka, PyHKLnS G
MOXET ObITb NCMOb30BaHa AN 3aLLWTbl NPY KOCBEHHOM
NPUKOCHOBEHUN, €C 3TO paspeLlleHO YCI0BUSAMU
aKCMyaTaumm, a Takke 018 yny4lleHs Ka4ecTsa 3aLlmThl
OT 3aMblKaHVA Ha 3eM/ito, PeandyemMon yCTponcTBaMm
3alTbl OT TOKOB KOPOTKOIO 3aMblKaHUs 1 MEPErpy3Kiu.

6.5 YcoBepLUEHCTBOBaHHbIE CUCTEMBI
3aLLMTbI OT 3aMbIKaHNS Ha 3eMJTHO

6.5.1 ObLLMe NoNoXKeHns

B Tunn4Hon nnHmMM, COCTosLLIEN U3 TpaHCdopMaTopa, Ka-

6enst  BBOAHOrO aBTOMAaTUHECKOIO BbIK/KOHATENS, MOXKHO

BbIAENUTb TPW 30HbI, OTAIMYAKOLLMECS MECTOM BO3HUKHO-

BEHUS HEeMCMNpaBHOCTX. B paccmatpusaemoint NnHnumM Mo-

XKET MPUMEHSATLCA 3aLLyTa TPEX TUMOB:

1.HeorpaHunyeHHas 3alymTa OT 3aMblKaHWs Ha 3eMJTO
(UEFP) npeacTtaBnseT coboi 3almTy OT 3aMblkaHus Ha
3eMJ0, KOTOPOE MOXKET MPOV30ONTU Ha BTOPUHHON 0b-
MOTKe TpaHcdopmaTopa, Nocsie aBTOMaTNYeCKOro Bbl-
KntodaTens. 3almTa aToro Tuna (puc. 4), yxxe paccma-
TpvBanack B NpedbigyLyx rmasax. OHa peannsyeTcs C
MOMOLLIbIO aBTOMAaTUHECKOrO BbIK/THoYaTeNst C hyHKUM-
el G, aBTOMaTnH4eCKOro BbIK/TKOHATENS C pacLenuTenem,
ynpaBsnsiembiM anddepeHumansHbiM Tokom (RC...), nam
aBTOMaTUHECKIM BbIK/IKOHaTENEM 3aLmTbl hasHbIX MPo-
BOJIHNKOB OT CBEPXTOKA, KOTOPbLI cpaboTaeT oT 60fb-
LLIOrO TOKa 3aMblKaHNs Ha 3eMITO.

PucyHok 4

CH

OpHONONSPHbIN TOpoMAanbHbIN
TpaHchopmartop ans pene
onddepeHumansHoro Toka RCQ
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2.Bo3Bpart Toka 3amMblkaHMs Ha 3eM/I0 HEPE3 3a3eMIIu-
Tenb — TUN 3aLLUXTbl, KOTOPbIM TaKXKe Ha3bIBAIOT «Pe3epB-
HOW 3aLLMTON OT 3aMblkaHus Ha 3emnto» (SEFP), snseT-
CS1 3aLUMTON OT 3aMblKaHWS Ha 3eMJTKO, KOTOPOE MOXET
MPOU30MTN Ha CTOPOHE BTOPUHYHOM 0OOMOTKM TpaHcdop-
MaTopa, Kak [0, Tak 1 NOCne aBTOMAaTUHECKOrO BbIKITHO-
YaTend. Takas 3alimTa peanmsyeTcs C MOMOLLBIO OAHO-
NOMAPHOIO TOPOWAANIBHOIO TPaHC(opPMaTopa, yCTaHOB-
JIEHHOMO Ha MPOBOAHVKE 3a3eMIIEHNSA HENTPANM TPaHC-
hopmatopa (CM. PUCYHOK HIKE).

PucyHok 5

CH

OpHONONSIPHBINA
TopovAanbHbIi
TpaHchopmaTop

3.0rpannyeHHas salmTa oT 3aMblkaHns Ha 3emiio (REFP)
NPeacTaBnseT cobom 3aLLMTy OT 3aMblKaHWs Ha 3EMITKO
B LIenu BTOpUYHOM 0BMOTKK TpaHcdopmaTopa, Ao
ABTOMATUHECKOrO BbIKOHaTENS.

Hwke Ha prcyHKe NokasaHbl BCe TP BOSMOXKHbIE 061acTn

3aMblKaHUA Ha 3eMJTO.

PucyHok 6

OrpaHunyeHHast
3awmTa
OT 3amblKaHust
Ha 3em/1i0

HeorpaHunyeHHas
3awmTa
OT 3aMblKaHus
Ha 3emno

= 3aluymTa oT 3aMblKaH1s Ha 3eMIito
unu 3awmTa cpabartbiBatoLast
OT TOKa Yepes 3a3emMnuTeNb

6.5.2 BosBpar Toka 4epes 3a3eMnnTesb

3awmta Trna «BoaspaT Toka Yepes 3a3eMnmnTesb» Npem-
CTaBASET CODOM 3aLMTY OT 3aMbIKaHUS Ha 3eMI0, KOTO-
pOe MPONCXOAMT B LIEMW Harpy3Ki BTOPUHHOM OOMOTKM
TpaHcdopmaTopa CB/HB kak oo, Tak 1 nocne aBToMaTu-
YECKOro BbIkto4aTens. Takas 3almra peanmayercs ¢ no-
MOLL|bHO OIHOMONSAPHOIO TOPOVAABHOMO TpaHc(opMaTo-
pa, yCTaHOBIEHHOMO Ha MPOBOAHMK 3a3eMIIEHNsT HETpa-
N BTOPUYHOM 0B6MOTKM TpaHcdopmaTopa.

PucyHok 7

BTopuyHas
obmoTka
TpaHcghopmaTopa

OAHononﬂprlﬁ/C ! 3 PE

|

o i
TopoUAanbHbIN !

TpaHcgopmaTop R

Takum 0bpa3om, TopouaansHbIi TpaHcdhopmaTop B CO-

CTOSIHUN OBHaPY>XUTb:

® TOK 3aMblkaHnsa Mexxay hasHbim 1 PE-nposogHvikamu;

® TOK 3aMblKaHWs MeXay hasHbIM 1 3a3EMNFOLLMM NPO-
BOOHVIKaMU;

® OLLUMOKY 3MEKTPOMOHTaXa (Hanpumep, eciiv OgHO-
(hasHasa Harpyska nogknodeHa mexxay dasHbim 1 PE-
NMPOBOOHVIKOM);

® MIPUCOEOMHEHNE K 3EMJIe HENTPAIbHOMO MPOBOLAHMKA
B TOYKax, OT/IMYHbIX OT HENTPaIM BTOPUHHON OOMOTKM
TpaHchopmaropa.

BnekTpoHHble pacLenutenv ABB mogenen PR122, PR123,
PR332 n PR333 anst BO3OyLLUHbIX aBTOMATUHECKMX BbIKITO-
YaTenen Emax n Emax X1 MOXHO NpUMEHATL C BHELLHM
TOpOVAASbHEIM TPAHCHOPMATOPOM, YCTAaHOBAEHHBIM HA
NPOBOAHVIKE 3a3eMIEHNS HENTpann BTOPUYHOM OBMOT-
K1 TpaHcdopmaTtopa. HoMuHabHbI TOK TOpOUaanbHO-
ro TpaHcopmMaTopa MoXeT cocTtaenaTb 100, 250, 400 n
800 A, 6narojaps 4Yemy ycTaBka 3aluTbl OT 3aMblKaHUS
Ha 3emIto (byHKUMS G) He 3aBMCUT OT pasmMepa nepBud-
HOM OBMOTKW TpaHCHOPMaTOPOB TOKa, YCTAaHOBMEHHbIX
Ha JIMHEMHBIX MOMKOCax aBTOMATUHECKOMO BbIKtOHaTeNs.

6.5.3 OrpaqueHHaﬂ 3alta OT 3aMblKaHUA
Ha 3eMJTO

OrpaHnyeHHas sawmTa oT 3amMblkaHus Ha 3emmto (REFP)
NpeacTaBnseT cobon 3almnTy OT 3aMblKaHUs Ha 3eMIIO,
NPOW30LLEALLIEro B LENU Harpy3k BTOPUYHON OOMOTKM
TpaHcdopmMaTopa 40 aBTOMaTUHeCKOro BblktodaTens'.

ABTOMaTn4yeckmne Bbikato4YaTenn cepum Emax c
3NeKTPOHHBbIM pacuenuTenem PR123 nnn PR333 (Emax
X1), obecneyrBatoT OBE HE3aBUCUMbBIE XapPaKTEPUCTUKM
3amnTbl G: ogHa ANns BHyTPEeHHeN 3almnTbl (PyHKUmS G 6e3
MPUMEHEHVIA BHELLIHErO TOPOWOANIbHOrO TpaHcgopmMaTopa),
apyras ons BHeLWHen 3awmTbl (pyHkumsa G ¢ BHELIHUM
TopouganbHbiM TpaHcOpPMaToOpPOM, Kak OnmcaHo
B npegplayLemM nyHkTe). e dyHKumn G 04HOBPEMEHHO
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obecnevnBaET 3alUTy SNEKTPOYCTAHOBKM OT 3aMblKaHNS
Ha 3eMIt0 B LIEMM BTOPUHHOM 0BMOTKM TpaHcopmMaTtopa Ao
aBTOMAaTUHECKOrO BbIK/oHaTENS (OrpaHnYeHHas 3almTa ot
3aMblKaHWs Ha 3EMJTIO) W 3aLLIMTY OT 3aMblKaHWS Ha 3EMITO
rMocrne aBTOMaTN4ECKOro BbIK/toYaTes (BHE 30HbI AENCTBUS
OrpaHnN4eHHONM 3aLLMTbl OT 3aMbIKaHUS Ha 3EMJTHO).

Ha cnepytolleM pUCYHKe nokasaH MprMep 3amblkanus Ha
3eMITt0 Ha CTOPOHE Harpy3Ki aBTOMAaTUYECKOrO BbIKKo4aTeNs
Emax: TOK 3aMblkaHWs MPOXOAWUT TOMbKO MO OAHOMY
ha3HOMy MPOBOOHUKY, W, ECNM BEKTOPHasA CymMMa TOKOB,
KOHTpONMpyemas YeTblipbMs TpaHcdopmatopamu ToKa,
MPEBBILLIAET YCTaBKY, SNEKTPOHHbIA pacLEenmUTeNb BbIMONHAET
dyHkumo G (cpabaTbiBaeT aBTOMATUHECKMI BbIKITHOHAaTENb).

PucyHok 8
BropunuHas
obmoTKa 7 e~ L
1 1 1
TparceopmaTopa i ! BcTpoeHHble
1 ! B BbIK/toYaTens Emax
i | TpaHchopMaTopbl TOKE
i |
1
! 1
7 L,
1
1
1
|
! [
T - L
1 /
! /
1 /
1 i
N
|
1 “ '
/ PE
3asemneHve

Moy TOM e KOHUrypaLmm 3amblkaHe Ha CTOPOHE M-
TaHUst aBTOMAaTUHECKOrO BbiktoHaTens (puc. 9) He Bbi3bl-
BaeT akTmBaLm OyHKUMM G, Tak Kak TOK 3aMblKaHWS He
B/IMSAET Ha TpaHC(OpMaTopbl TOKa HU Oa3HOro, HY Hew-
TPaNbHOro NPOBOOHMKA.

PucyHok 9
BTopu4yHas .
obmoTka L = L,
1
rpaHccopmaropa ! ! BcTpoeHHble
H ! B BbIKNo4aresnb Emay
H ! TpaHcopMaTOpbl TOK
1
i j
1
1 — !
1
T t— : L2
! 1
! ]
! ]
! 1
! ]
H — !
1
T ' L
I ]
! 1
! 1
U —
1 1 N
| S a
PE

" BO3MOXXHbI 3aTPyAHEHUSI NPY Pean3aLmy 3aLuTbl Leresi CPeHEro HanpskeHnsi ot
3aMblKaHusl 3TOro Tuna, 0CO6EHHO, eC/IN NCMO/L3YETCs1 TpaHC(hopMaTop ¢ 06MOTKamu,
COeAMHEHHBIMM 10 CXeMe TPEYroJIbHUK - 3Be3/4a, TaK Kak TOK 3aMblKaHusi Mexay ¢as-
HbIM POBOAHNKOM 1 3eMel unn hasHbIM MPOBOJHNKOM U HEATPa b0 BTOPUYHON 06-
MOTKU YMEHbLLAETCS B 1/5 pas.

lcnonb3oBaHve AByx dyHKUMIA G MO3BOMSIET YCTAHOBUTL
BHELLUHWI TopouaanbHblid TpaHcdhopMaTop Tak, Kak
nokasaHo Ha CrnefytoLLEM pUCYHKe. B pesynstare MoXHO
0BHapPYXNTb TakXXe 3aMblkaHWe [0 aBTOMAaTUHYeCKOro
BblktoYaTens Emax. B aTom cnydae KOHTaKT aBapuinHoOn
curHanmsauum BTopon PyHKUUM G MCNonb3yeTcs
ons obecneveHns cpabaTbiBaHUS aBTOMATUYECKOMO
BbIK/tOYaTENS, U OTKIKOHEHUS HEMCMPAaBHOW LIEMN.

PucyHok 10
BropunyHasi
obmoTka S \ )
1
TParoopuatopa i | BcTpoeHHblie B
RS — . !
! i BbIk/to4aTens Emax
H | TpaHcopmaTopbl TOKa
| /:/
! !
1
1 — !
' ]
' T L2
! |
! ]
! |
! |
! |
1 — !
7 1
; : Ly
i ! ! |
1 /) : :
o ; ! | — ] N
BHeLHuin | 7 ——
TOopOUAAsbHbINA CD— // [P H
TpaHccopmartop |- - PE
L /
L

Ecnn B cxeme, nokasaHHOM Ha PUCYHKe, MPOU30NOET 3a-
MbIKaHWe NMocrie aBTOMaTU4ECKOro Belk/itodartensd Emax, 1o
TOK 3aMblkaHust ByaeT BO3AENCTBOBaTb Kak Ha BHELLIHWIA
TOPOVOABbHBIA TPaHC(OPMAaTOP, Tak 1 Ha TpaHCHOopPMaTo-
Pbl TOKa, YCTAHOBMEHHbIE Ha (ha3HbIX MPOBOAHMKAX. HTO0bI
onpenennTb, Kakom aBTOMaTUHECKNIA BbIKtoHaTeNb O0/-
»eH cpaboTatb (CH nnn HH), TpebyeTca cooTBETCTBYHO-
Las KOOPAMHALS BpeMeHy cpabaTbiBaHWs: B HaCTHOCTY,
HeobX0aMMO BbIbpaTh 3aAePXKKM TakM 0Bpa3oM, HYTOObI
OTKJIOHEHNE aBTOMATUHECKOIO BbIK/IKOHATENA HA CTOPOHE
HH ot Bo3nencTauns BHyTpeHHen hyHKLmM G mpomncxogm-
110 paHbLLUE MOCTYMMEHVST aBapUNHOIO CUrHasna OT BHELU-
Hero TopouaaNILHOro TpaHcdopMaTopa.

Taknm o6pazom, bnarogaps KoopaMHaLm BPEMSI-TOKOBbIX
XapakTepUCTUK ABYX 3alLMTHbIX (YHKLMIA G, 00 TOro Kak
aBTOMAaTUHECKMI BbiktoHaTess Lenv CH (T. e. nepBuyHoOn
0BMOTKM TpaHchopmMaTopa) NoNy4UT KoMaHay Ha cpaba-
TblBaHME, aBTOMATUHECKMI BbIKIKoHaTesb B Leny HH cpa-
60TaeT OT BO3HMKHOBEHUM 3aMblkaHVs Ha 3emito. O4eBna-
HO, YTO eCnv NPOU3OMAET 3aMblkaHne Ha cTopoHe HH oo
ABTOMATUN4ECKOrO BbIK/TKOHaTEN, TO CpaboTaeT TOMbKO aB-
TOMaTUYECKMIA BblKMtoHaTeNb Ha cTopoHe CH.
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7 CeneKTMBHOCTb cpabaTbiBaHUS YCTPOMUCTB
3awnTbl OT 3aMblKaHMS Ha 3eMJII0

Ctanpgapt M3K 60364-5-53 (Cepus ctangaptos [OCT P
50571 "BneKkTpoyCTaHOBKW 30aHUIN") pekoMeHayeT obe-
crne4YmBaTb CENEKTUBHOCTL cpabaTbiBaHMsA MocnenoBa-
TeNbHO COEOMHEHHbIX YCTPOWCTB 3alyThl ynpaBnsemMbix
o depeHUmanbHbIM TOKOM. 3TO MO3BONSET 06eCNeYUTb
6ecnepeboHOCTb SNEKTPOMUTAHMS HaCTEN 3NeKTpoyCTa-
HOBKW, HE 3aTPOHYTbIX BOSHUKLLEN HEMCMPaBHOCTLIO. Ta-
Kasi CENEKTUBHOCTb MOXET BbITb AOCTUIHYTa MyTEM KOOP-
OVHaLUMN XapaKTeEPUCTUK YCTPOMCTB andbdepeHUmanbHO-
ro Toka, MpPW KOTOPOW 3NeKTponuTaHne ByaeT OTKo4e-
HO TOMbKO OT YCTPOWCTB, PaCMONOXEHHbIX BOAN3M MecTa
BO3HWKHOBEHWSI HEUCMPABHOCTH.

[aHHbin MeToq, HadbiBaeMbIi KOOPAUHALMEN YCTPONCTB

onbdepeHUmManbHOMO Toka, MOXKHO pasaennTb Ha aBa

Tvna:

1.fopusoHTanbHas KoopayHaLWs YCTPOMCTB anddepeH-
UmanbHOro Toka (pucyHok 1). 3akntovaetcs B salute
KaXKOOW OTAENbHOM NMHUM COBCTBEHHBIM aBTOMaTh4e-
CKVM BbIK/OHaTENEM, YpaBasemMbIM anddepeHumans-
HbIM TOKOM. B 3TOM crydae OTKNIoHaeTcsa NuTanHve Tosb-
KO TOW OTXOAALLEN NIMHUM, B KOTOPOW MPOU30LLSIO 3aMbl-
KaHvie Ha 3eMIto, NMOCKOSbKY AnddepeHLmanbHbIn TOK
[aHHOM NNHUN HE OKa3blBaeT BO3AENCTBMA Ha OCTallb-
Hble, ynpaensemble anddepeHLmaibHbIM TOKOM aBToMa-
TUHECKME BbIKITKOHaTENN AAaHHOMO FOPU30HTa/IBHOMO YPOB-
H4. [pr 3TOM HEOBXOAMMO TakxKe obecneynTb 3anTy
B C/ly4ae KOCBEHHOIO MPUKOCHOBEHWN K OTKPbITbIM Ya-
CTSM pacrnpenenTenbHOro YCTPOVICTBA 1 SNIEKTPOYCTa-
HOBKM MPW BOSHUKHOBEHWM 3aMblKaHWSA Ha 3EMITIO BblLLE
[aHHoro ycTponcTea anddepeHLmansHOro Toka.

PucyHok 1. [opu30oHTanbHasi KOOpAUHaLNUsSI YCTPOMCTB
AngpepeHynanbHOro Toka

2.BeptukanbHasa koopamHaumst yCTponcTB auddepeH-
LManbHOro Toka (PUCYHOK 2).
Obecne4vmBaeTcs Npu NocneaoBaTebHOM NOAKOHE-
HUM aBTOMAaTUHECKNX BbIKOYaTeENen, ynpaBasiemMblx
oncbdepeHUmansHbIM TOKOM.

PucyHok 2. BepTnkanbHasi KoopauHayusi yCTponcTs
AndepeHynanbHOro Toka

1d 0,03 A
L1d | t MrHos.

B cootBetcTBUM ¢ MOK 60364-5-53 (Cepus cTaHoapToB

FOCT P 50571 «9OnekTpoyCcTaHOBKN 30aHWi») and obe-

CMeYeHns CeNeKTMBHOCTM cpabaTbiBaHNs ABYX NOCNedo-

BaTENIbHO BKJIKOYEHHbBIX YCTPONCTB AnddepeHLmansHOro

TOKa HeOHXOAMMO BbIMOMHUTL ABa YCNOBWS:

- BPEMSI-TOKOBasi XapakTepuCTUKa YCTPOWCTBA 3alLnThbl
yrnpasnsgemMoro anddepeHumansHbiM TOKOM, pacnosno-
>KEHHOrO Ha CTOPOHE UCTOHYHWKA MUTaHWUS, OOSDKHA B
30He HecpabaTblBaHVS pacrnofiaratbCA Bblle BPeEMS-
TOKOBOW XapaKTEPUCTUKN YCTPONCTBA 3alMTbl ynpaB-
NseMoro anddepeHLmansHbIM TOKOM, PACTONIOXEHHO-
r0 Ha CTOPOHE Harpysku;

- HOMWHaSIbHbBIN OTKJIKOHAOLLINIA AN dEPEHLIaNbHBIA TOK
YCTPOWCTBA, PAaCMOSIOKEHHOTO Ha CTOPOHE UCTOYHMKA
MUTaHNS, OOMKEH BbITb BbiLLIE aHAOMMYHOMO NapamMeTpa
YCTPOMCTBA 3alnThl yNpaBnsgemMoro anddepeHumans-
HbIM TOKOM, PACMOIOXXEHHOIO Ha CTOPOHE Harpy3sKu.

Bpewmsa-TokoBasi xapakTepucTika B 30He HecpabaTbiBa-

HUSI SIBNSIETCS KPUBOW, OTODparKatoLLIEN MakCUManbHYyO

3a0EePXKY, B TeHeHMe KOTOPO AnddepeHLmanibHbIN TOK,

3Ha4YeHne KOTOPOro BbILE HOMUHANBHOIO HEOTKIIKOHato-

Liero andepeHLmansHoro Toka (pasHoro 0,5 1, ) npote-

KaeT 4epe3 aBTOMaTNHECKIN BbiKNtoHYaTenb auddepeHum-

a/IbHOrO TOKA, He Bbi3blBast ero cpabaTbiBaHus.

CUCTEMbI PACMPEOENEHNS SNTEKTPOSHEPT M, 3aLLMTA MPW KOCBEHHOM MPUKOCHOBEHWN 1 3aLLMTa OT 3aMblkaHusa Ha 3emiio |37
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OIfINDE BH BUHEMIdWeE 10 19immes ga191nodioA snHedliqale

Takum 0bpa3om, ansg obecnedeHrs KoopavHaUmm aByx
nocnegoBaTteslbHO COEAMHEHHbIX YCTPOUCTB anddepeH-
LiManbHOro Toka, AOMKHbI OblTh BbIMOMHEHLI CRedyroLLmne
YCNoBUS:

a) Ecnn Ha cTopoHe NnTaHns yCTaHOBNEH aBTOMATUYECKIA
BbIK/tOHaTENb YNpaBnsgembii auddepeHumanbHbIM To-
KOM C 3afep>kKon cpabartbiBaHns (Tvn S), TO B COOT-
BETCTBUM C TpeboBaHnem cTaHgapToB MOK 61008-1
(FTOCT P 51326.1-99 «Bbiknto4aTen aBToMaTn4ecKume,
ynpasnsemMble anddepeHLanbHbIM TOKOM, ObITOBOIO U
AHaI0MMYHOIo Ha3Ha4eHNs 6€3 BCTPOEHHOWM 3almThl OT
cBepxToKoB. HacTb 1. Obuyme TpeboBaHWA 1 METOAbI UC-
nbiraHnin.») 1 MOK 61009 (TOCT P 51327.1-2010 «BeblI-
KIKoHaTeNV aBToMaTUHeCKme, yripasnsemMble andepen-
LmanbHbIM TOKOM, BbITOBOMO M aHaorM4Horo HasHave-
HNSA CO BCTPOEHHOM 3alyMTON OT CBEPXTOKOB. HacTb 1.
ObLme TpeboBaHNs 1 METOAbI UCMbITAHWIA.») HA CTOPO-
He Harpy3kh Heobx0aMMO YCTaHOBUTb HECENEKTUBHBIN
aBTOMATUYECKUIA BbIK/OHaTENb, Y KOTOPOro YyBCTBU-
TENbHOCTL |, B TPW pasa MeHbLLe;

b) ECnv NpuMEHSIOTCA aNeKTPOHHbIE pacuenuTenen and-
thepeHumanbHoro Toka (RCinst, RCsel, RC223 n RC
Tvn B, RCQ n RD2), To Bpems cpabaTbiBaHWs 1 TOKK,
npoxoAasiLLme Yepes3 YCTPONCTBO, Ha CTOPOHE MUTaHMS
OOMKHO ObITb BbILLE, YEM Y YCTPOWCTB Ha CTOPOHE Ha-
rPY3KM C YH4ETOM AOMYCTUMbIX OTKIIOHEHWIA.

Ha cnenytouiem npumepe (pUCyHOK 3) mokasaHa 4acTb
3M1EKTPOYCTAHOBKWN C TPEMSI MOCneqoBaTenbHO coeap-
HEeHHbIMW aBTOMaTU4eCKUMIK BbIKtOHaTenaMmn ¢ pacle-
nMTenaMn anddepeHLManbHOro Toka U 9EKTPOHHBIMMA

PucyHok 3

E1N 1250 PR121/P-LSIG In-1250A 4p

i T5N 400 PR222DS/P-LSI In400

RC222/5
[ J]
)|
[1d ]
XT1B 160 In160-1600
RCinst
3]
)|
[1d ]
L

pacuenuTenamm ¢ dyHkLven G Ans salnTbl OT 3aMblka-
HUS Ha 3emMIto. YCTaHOBMEHbI Credytolume agToMaTuye-
CKWe BbIKtO4aTenu:
* E1N 1250 PR121/P-LSIG | =1250 A 4p
* T5N 400 PR222DS/P-LSI | = 400 A ¢ yCTpONCTBOM
mnddepeHupmansHoro Toka RC222
* XT1B 160 TMD | = 160A ¢ ycTponcTeom auddepeH-
umansHoro Toka RCinst

[Ons obecnedeHns KOOPANHALMN C aBTOMATUHECKNMN
BbIK/IFOHATENAMM, YNpaBnsemMbiMy auddepeHUmanbHbIM
TOKOM, HEOOXOAMMO MPW HACTPOVIKE TOKa cpabaTbiBaHKA U
3a[ePKKI cpabaTbiBaHNS YHECTb AOMYCTUMbIE OTKITOHEHNS.
BbinonHeHne TpeboBaHUsS CTaHAAPTOB, KacatoLMxXcs
cpabaTbiBaHWS 3aLUUTbl MPY KOCBEHHOM MPUKOCHOBEHMN
[OOMKHO ObITb MPOBEPEHO ANS KAPKAOMO aBTOMATUHECKOro
BbIK/tOYaTens.

Bo3MoxKHble HACTPOVKM ANt 06eCneHeHNs CENEKTUBHOCTU
cpabarbiBaHVs:

e E1N 1250
G (3amMbiKaHvie Ha 3eMsT0):; t=roCT.- Tok- 250 A — Bpemsi
0,8c
e T5N 400
RC: Tok 1 A—-Bpems 0,3 ¢
e XT1B 160
RC: Tok 0,3 A — Bpemsi — 6e3 3a4EPXKHN

Bpemsi-TOKOBble XapaKTepUCTUKN, OTHOCALLIMECH K
yKasaHHbIM HaCTPOWKaM, NMPeacTaBneHbl Ha PUCYHKe 4:

PucyHok 4

1E6¢C

1E5¢c

1E4c

1E3c

100c

10c

1c
0,1c
1E-2¢

1E-3c

1E-4c

1E-5¢

1E-3kA  1E-2kA  0.1kA 1KA 10kA  100kA  1E3kA 1E4kA
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NMpuno)xeHue A

CurcTemMbl MUTaHWS MOCTOSAHHOMO TOKa

Tunbl 3a3eMNEHVS CUCTEM MOCTOSHHOMO TOKa OMNpPeaeneHbI
ctaHgapTom MOK 60364-1 (TOCT P 50571.1-2009
«DNEKTPOYCTAHOBKM HU3KOBOLTHbIE. HacTb 1. OCHOBHbIE
MONOXEHMS, OLEHKa OBDLLIMX XapaKTepUCTUK, TEPMUHbLI 1
onpeneneHns.») aHanorM4Ho TUnam 3a3emNeHNst CUCTEM
NepemMeHHOro Toka:

Cuctema TT. [1011OChI CETU 1 OTKPbITbIE MPOBOAALLME Ha-
CTU NPUCOEANHEHDI K ABYM SMEKTPUHECKM HE3ABUCUMBIM'
YCTPOVCTBaM 3a3emseHust. [Npn HeobxoaMMOCTV CpeaHsis
TOYKA UCTOYHMKA MUTaHMS MOXET ObiTb 3a3eMIeHa.

CucTema a) TT
~ [==-—¢-=====-= o L+
i
H L
PE
[ononHutenbHas I
aAKKYyMynsaTopHas rt----*+-
6atapes : I
1
[ -
OTKpbITbIE NPOBOASALLME HaCTH
3 = =3 OTKPBITBIX
CUCTEMbI npoBogALMX Yacren
CucTema b)
~ 7" | Sutiaiiainies O L+
a M

6atapest

______ -
LononHuTenbHas - H o PE
aKKyMynsTOpHas H N

— OTKpbITble NPOBOAALLE HaCTU

3azemneHue

cncTeMb! 3asemneHne OTKpbITbIX

NPOBOAALLMX YacTei

Cuctema TN. OguH 13 NOMKOCOB CETU N CPEOHSIA TOY-
Ka UCTOYHMKA MTaHWS 3a3emseHa HenocpeactaeHHo. OT-
KPbITble MPOBOAALME HACTU NPUCOEANHEHBI K STOMY »KE
3a3eMIsAoLLLEMY YCTPONCTBY. PasnuyaioT Tpu Tuna cu-
ctem TN B 3aBUCUMOCTU OT TOro, pasaeneHbl nnn obb-
eOVHEHbI MPOBOAHMK 3a3eMJIEHHOMO Noskoca CEeTU U 3a-
LMTHBIA MOOBOAHUKM:

1.TN-S — nNpoBOAHVK 3a3eMJIEHHOIO MOstoca CETU U
3alLMTHbIN PE npoBoaHNK paboTaroT pasaenbHO Mo BCe
cucTeme;

TN-S
Cuctema a)
~ Tp------ ——-- L+
1
L-
' ' PE
[lononHuTtensHas
aKKyMymISiTOpHast
6atapest [l e A A
' '
[ R, ;
OTKpbITbIE MPOBOASALLME HYaCTN
3azemneHune
cuctembl =
Cuctema b)
~ heceeecceeeeo L+
PEM (nocr. 7
IS ? L
~
L L-
/7' PE
JononHutensHas
aKKyMy/ISTOpHast I I I I
6arapest r 1 : [

OTKpbITbIE NPOBOASALLME YACTHN

3aszemneHue

cucTemMbl

1.TN-C — OyHKUMN NPOBOAHMKA 3a3EMIEHHOrO Montoca
CETU U 3aLUMTHOIO NPOBOAHVKA O6bEAMHEHbI B OOHOM
(PEN) npoBoOHVIKE MO BCEW CETU

Cuctema a) TN_C
~ === *----- L+
L. ’ PEL
ﬂOI‘IOl‘IHMTeﬂbHaR 1_/_N_
aKKyMy/ISTOpHast i |
6arapes H !
OTKprThIe nposoaswne 4actn
3azemneHue cuctembl
CucTema b)
~ k- ,————— L+
PEM

[ononHutensHas
aKKyMyTSITOpHast
6arapes

3asemneHue cucTembl

! B,E{aHHOM MPUIIOXKEeHNN He paccmaTpuBaroTCs BOMNpPOCh! Bbléopa nosiroca, nogaexawyero
3a3emMsieHno (I'lOﬂO)KMTeﬂbHOI'O nnan OTpML{aTeﬂbHOI’O).

CHCTEMbI PACMPEOENEHNS SNTEKTPOSHEP, 3aLLMTA NPY KOCBEHHOM MPUKOCHOBEHWW 1 3aLLMTA OT 3aMblkaHua Ha semiio |39
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3.TN-C-S. OyHKLWM NPOBOAHMKA 3a3EMIEHHOW CpeaHeEN
TOYKN UCTOYHMKA MUTAHMSA U 3aLLMTHOMO MPOBOAHMKA
0bbeanHeHbl B oaHOM (PEN) MpoBOOHMKE B HaCTV CETU.

Cuctema a) TN'C'S
~ TF==-- *--- L+
F-e=--4--- ] ~ PE
1 h ? N iL-
|
1 JononHu- : > :
: TenbHas o | H i !
| aKkymyns- 1 1 ! 1 1 :
I TopHas [ ! : [ | |
: 6arapest OTKpbITbIE 1 OTKpbITbIE :
| = nposoasive ! npoBoasine |
H 3asemneHne 1act | vactm H
1 cucTeMbl H 1
i ! i
:‘ Cucrema TN-C ‘:‘ Cucrema TN-S !
:: Cuctema noct. Toka TN-C-S T :!
Cuctema b)
~ Tp-------- ---=-0 L+
PEM
[l - PE
~
________ L-
'
| 2 , M
: € L
1 JononHutensHas r- P-. ! r==1-="r
| aKkymynsTopast 1 | ! ! b
| Gartapesi [P 1 e e PR
|
: OTKpbITbIE : OTKpbITbIE I
| npoBoAsiLne ' npoBoasine !
! vactn H YacTn H
| 3azemneHue | !
! cncTemsl ! H
1 1 1
! Cuctema TN-C ! CucremaTN-S _|
[ gl |
1 '
h "

Yy

Cuctema noct. Toka TN-C-S

4

Cuctema IT. Bce TokoBeayLLMe YacTu UCTOYHVIKA MTaHWS
N30NMPOBaHbI OT 3EMIIN, & OTKPbITbIE MPOBOASALLME HaCTU
3a3eMJ1eHbI

CucTema a) IT

-t —————— L+

~

JononHuTtensHas
aKKyMySITOpHast
6atapes

7~ PE
T
)
! i
|
OTKprThIe nposoasLwmne 4actmn

3asemneHue cuctemb! 3asemneHune OTKpbITbIX

NPOBOAALLNX YacTen

CucTema b)

L+

~

JononHutensHas ra PE
aKKyMynsiTopHast

6aTapes

OTKpbITbIE NPOBOASALLME YacTn

3azemneHune oTKpbITbIX
NPOBOASALLMX HYacTei

3azemneHne cuctembl

1) Cuctema MOXeT 6bITb COeAMHEHa C 3em1ei Yepes JOCTaToYHO GO/bLLIOE COMPOTUBIEHNE

CucTemsl pacnpeneneHna aNeKTposHeprin, 3allyTa npm KOCBEHHOM MNPUKOCHOBEHUN 1 3alTa OT 3aMblKaHA Ha 3eMIIIO

B cootBetctBUN CcO cTaHpapTtoM MOK 60364-4 (cepus
ctaHgapToB TOCT P 50571 «9neKTpoyCTaHOBKW 30aHUI»)
0718 3aLLMThI MPY KOCBEHHOM MPUKOCHOBEHUIN YCTPOMCTBO
3alUWTbl JOMKHO aBTOMATUHECKN OTKIKOHUTL MUTaHVE B
Clly4ae BO3HMKHOBEHMS KOHTaKTa MeXXay TOKOBEAYLLEN
HYacTbIO 1 OTKPbLITON MPOBOAALLEN HaCTbO UM 3aLLUMUTHBIM
MPOBOAHMKOM. Hanpskenne npukocHoBeHns 6onee 120
B nocT. Toka (6e3 nynbcaumii) He AOMKHO ObITb NPUAOXKEe-
HO K OTKPbITbIM MPOBOASALLIMM HYacTaM B TeYeHMe Npome-
>KYTKa BPEMEHM, MPEBbILLAKOLLIErO BPeMst BpeaHoro du-
3MOMNOrMHECKOro BO3OENCTBMSA HA OpraHn3ma YenoBeKa.
[Ona cneumanbHbIX 3NEKTPOYCTAHOBOK W MOMELLEHWIA
MOryT NOTPeboBaTbCS 3HAYEHMS BPEMEHN OTKIIKOHEHNS 1
HaNPSHKEHVS MeHbLLIE YKa3aHHbIX BbiLLIE.
[ononHuTensHble TpeboBaHMs 6e30MacHOCTM K cUcTeMaMm
MUTaHNS MOCTOSIHHOIO TOKa N3y4aroTCs.

B cuctemax nutaHnst MOCTOAHHOMO TOKa AOMKHO MPUHK-
MarbCsi BO BHUMaHWE SBEHME S1EKTPOMEXaHNHECKOM KOP-
pPO31K, BO3HMKAIOLLEE M3-3a MOCTOAHHBIX TOKOB YTEYKM.

2 B cucteme IT aBTOMaTU4ECKOE OTK/IIOHEHNE rpy BOBHUKHOBEHUU MepBOro 3aMbiKkaHUs
Ha 3eMJII0 He SBMISIETCS] 0693aTe/IbHbIM.



NMpunoxxeHve B

3alTa oT NPSAMOro MPUKOCHOBEHWS K
TOKOBEYLLMM HYacTaMm

3alyta noaen 1 XKMBOTHbBIX OT MPSIMOIO MPUKOCHOBEHUS
npenHasHa4eHa Anst UCKMOYEHUst ONMAaCHOCTU MOPasKEeHNs!
3NEKTPUHECKIM TOKOM B peayssTaTe MPUKOCHOBEHMS! K TO-
KOBEAYLLYM HacTsIM 3/IeKTPOYCTaHOBKM
Takasi s3almTa MOXeT BbiTb OpraHM3oBaHa C MOMOLLbO
O[HOIO U3 CNEAyoLLIVX METOOB:
® MpefoTBpaLLEHNe NPOXOXKEHNS TOKa Hepes Teso He-
JIOBEKa;
® OrpaHuyeHre ToKa, KOTOPbIN MOXXET MPOXOANTb Ye-
pe3 Teso YeNloBeKa, HKE 3HaYeHWs], OKadblBatoLLe-
ro onacHoe r1snonornieckoe BO3aencTame.
HeobxoanmMo MOMHUTL, YTO 3alUUTHbIE MEpPbI A0K-
Hbl ObITb HagnexalumM obpas3oM CornacoBaHbl Mex-
Oy coboit B COOTBETCTBUN C TUMOM 3JIEKTPOYCTaHOB-
K1 1 YCNOBUSIMU OKpY>KaloLLen cpeap.
Vicxoas n3 aTnx coobparxxeHuin, Mepbl obecrnedeHns 6e3-

OMacHOCTU MOTMYT BbITb pasaeneHbl Ha:
® Mepbl NOSIHOW 3aLLUTbI;
® Mepbl HYaCTU4YHOW 3aLLINTI.
MonHasa 3awpmTa NpeaoTBPaLLaeT Kak ClyyanHoe, Tak 1
npeaHaMepPeHHOE MPUKOCHOBEHME HYeTOBEKA K TOKOBERY-
LLIMM HaCTsM 1 0BbIHHO NpeaycMaTpuBaeT Mepbl, Npeanpn-
H/MaeMble B OTHOLLEHNWN SIEKTPOYCTAHOBKM, OOCTYMHOW
ONs NnL, KOTOPbIE HE UMEKOT O0CTaTOYHbIX TEXHUHECKIX
3HaHWN (HEKBaIMPULMPOBAHHbIA NMEepCoHan).
Mepbl, MPUMEHSIEMbIE B MOMELLIEHNSIX, AOCTYMHBIX TONBKO
KBaIMMUUMPOBAHHOMY MEPCOHaUy, ONPEeaenstoT YacTuy-
HYIO 3aLUMTY, TaK Kak OHM 06eCnevmnBaroT 3aLLnTy TOSIbKO
OT CJ/TyHaliHOO MPUKOCHOBEHKSI.
OCHOBHbIE MepbI 3aLLMTbI OT MPSMOTO MPUKOCHOBEHWS:
® [O/IHOE 3aKpbITE TOKOBEOYLLMX HacTen N30suUmen,
KOTOpasi MOXET ObITb yaaneHa TOMbKO MyTeM ee pas-
pyLUEeHNst (B [aHHOM CryHae 3aluyra ABAseTCs MOHON);

B cnepgyrowyeii Tabnuye onucaHbl CTeNeHN 3alyuTbl 060/104KN B COOTBETCTBUM cO cTaHhapTom MIK/CEI EN 60529 (FOCT 14254)

MNEPBAS LU®PA: 3awmTa oT NPOHMKHOBEHMSA TBEPABIX NOCTOPOHHUX NPEAMETOB BTOPAS LIN®PA: 3awuTa oT BpeAHOro BO3AEHCTBHUSI, 0Ka3blBaeMOro NPOHUKHOBEHWUEM BOAbI

1P

3aluwTa oTCyTCTBYET.

Sau.mra OT NMPOHWKHOBE-
HUA TBEPAbIX MNOCTOPOH-
H1X NpeaMeToB AMameTpoM
50 MM 1 bonee (HenpeaHa-
MepeHHOe MPUKOCHOBEHWE
pyKamu).

250 mm

3aluTa oT NPOHUKHOBE-
HUA TBEPAbIX MNOCTOPOH-
HUX NpeaMeToB AMameTpom
12,5 MM 1 6onee (nanb-
Lip! PyK).

3almTa oT NpPOHUKHOBE-
HISl TBEPABIX MOCTOPOH-
HUX NPEAMETOB AMaMeTPOM
2,5 MM 1 bonee (MHCTPY-
MEHT, MPOBOJIOKa).

92,5 MM

&

3aluTa oT NPOHUKHOBE-
HWS TBEPAbIX MOCTOPOH-
HUX NpeaMeToB AMameTpom
1,0 Mm 11 6onee.

21 mm

MbINe3aLyLEHHOCTb

[bineHenpoHNLEMOCTb

) @ &

Monxoe onucaxune
CneLyanbHas 3alLyTa He NpedycMoTpeHa.

3almTa oT NPUKOCHOBEHSI GOMBLLOI MOBEPX-
HOCTbIO 4enoBe4ecKoro Tena, Hanpumep pyKoﬁ
(3awwmTa OT NpesHaMepEHHOro NPUKOCHOBEHWS
He npe,uycmo‘rpeHa) “nu NOMHOro NPOHWKHOBE-
HWA TBEPLbIX MHOPOAHbIX NPEAMETOB ANAMETPOM
50 MM 1 Bonee.

3aLLuTa oT MOMHOrO MPOHVKHOBEHMS MasbLEs i
NPEeaMETOB aHaNor4Ho hopMbI ANHONA 80 MM 1
6onee v TBep/bIX NOCTOPOHHIIX MPEAMETOB AK-
ameTpom 12 MM v Gonee.

3alLuTa oT NMPOHIKHOBEHWS! MIHCTPYMEHTA, MPOBO-
JIOKU 1 APY VX NPEAMETOB ANaMETPOM W TONLLM-
HOI1 2,5 MM 1 60nee 1nu TBEPAbIX MOCTOPOHHIX
NpeMeToB AvamMeTpoM 2,5 MM 1 bonee.

3aLLuTa OT POHVKHOBEHIS MPOBOJTOK I CTSDK-
Ku TonLyHoi 1,0 MM 1 6onee nni TBepApIX MOCTo-
POHHIX MPeAMETOoB AvameTpoM 1,0 MM 1 bonee.

HpOHVIKHOEeHVIe Mblv NPeAoTBPALLAETCA HE MoJI-
HOCTbHO, OAHAKO Mblb HE AO/MKHA NMPOHVKATL B KO-
Jin4ecTBe, KOTOPOEe MOXET NOBNATL Ha HOpMasib-
Hoe d)yH KUMOHVPOBaHVe annapara.

[biNb HE MPOHUKAET BHYTPb.

IP MonHoe onucaxne
u 3alLyTa OTCyTCTBYeT. CrieLanbHas 3alLiTa He MpefycMOoTpeHa.
3alyTa oT BepTAKanbHO Ma-  BepTuKasbHO Najaiolye Kanu He oKasbiBaioT

EETEE
O O & &

@

S

%

%

[LaI0LLMX Kanenb Bogb! (KOH-
[fieHcara).

3awuta ot BOAbl, Naja-
oL B BIUAE [OXAS NOfA
yriom Ao 60 ° oTHocuTeNb-
HO BEPTVKaIA.

Bauyra ot 6pbIar BOAbI, Na-
JA0LLVIX C MioBOro Hanpas-
NeHus (CnioLHoe 06pbI3-
TVBaHue).

3aLuuTta ot BOASHbIX CTPYM
€ 0600 HanpaeeHus (80-
[IOCTPYVHbIE HAaCOChI).

3aluyTa oT CunbHbIX CTPYM
BOZbI (Hamp1MeEp, MOPCKMX
BOMH).

3aLuuTa OT KpaTkoBPeMeH-
HOTO MOrPYXXEHMS! B BOAY.

3awuta ot BO3AENCTBIS
NPV MPOBIKATENBHOM M0~
TPYEHA B BOZY.

BPEAHOr0 BO3LENCTBMS.

°  3alTaor BepTUKanbHo Ma-  BepTukanbHo nafaiolive Kanam He okasbisa-
[JAloULYIX Kanenb BObl, €CAM 10T BPEAHOrO BO3AEACTBYS, €CAN KOPMYC Ha-
KOPIMYC HaK/NOHEH MO YIIOM  knoHeH Mo JtobbiM YoM A0 15° oTHocuTeNb-
Ao 15° HO BEPTVKANM.

Bpbi3ru Bodbl, NafatoLLe ¢ 06enx CTOPOH Nog,
yrAom 30 60° OT BEPTUKaK, He OKa3bIBatOT BPEL-
HOrO BO3AENCTBUS.

Bpbiaru Boabl, NajaoLLye Ha Kopryc ¢ iofo-
IO HanpaBNEHNs,, He OKa3bIBAIOT BPEAHOMO BO3-
[fencTaus.

CTpyv BOAbI, NafaloLLe Ha KOPMYC, He OKa3biBa-
10T BPE[IHOrO BO3AENCTBMS.

B cny4ae GonbLMX BOMH UM CUAbHbIX CTPY#A
BOfib! MPOHUKHOBEHVE BOMbI B KOAMHYECTBE, KO-
TOPOE MOXET BbI3BATb BPEAHOe BOBLENCTBYE,
He BOBMOXHO.

TPOHYKHOBEHVE BOZbI B KOMIMHECTBE, KOTOPOE MO~
XET BbI3BATL BPEHOE BO3AEVICTBYE, HE BOMOX-
HO, €C/I KOPMYC KDATKOBPEMEHHO MOMPY)XXeH B BOZY
1PV HOPMAJTbHbIX 3HAYEHVSX [ABNEHYS 1 BPEMEHI.
Kopnyc AoMnycKaeT NPOAOMKUTENEHOE MOTpyXKe-
HI1e B BOAY, NPV STOM HIKAKOO BPEAHOMO BO3AEN-
CTBYIS! HE OKa3bIBAETCS NPV COBMIOREHNI YCIIOBI,
YKa3aHHbIX 3aBOOM-M3TOTOBUTENEM.

nOﬂOﬂHMTeﬂbHaﬂ 6yKBa: 3awuTa oT AoCcTyna K onacHbIM 4acTam

IP

4

WIN NGO

3allyTa OT COnpUKOCHOBE-
HMA C OnacHbIMK HacTaMU
ThIbHON CTOPOHOI PYKU.

3aluyTa ot ConprKocHOBe-

MonHoe onucaxune

Chepuyeckoe Teno anametpom 50 MM [OMK-
HO HaxoauTbCA Ha O0CTaTO4HOM PacCTOSHUM OT
OnacHbIX HacTei.

LLlapHUpHBIA MCMbITaTENbHBIR LLyN ANAMETPOM

S HiA C OnacHbIMA YacTsMK 12 MM 11 AnnHoi 80 MM FOMKEH HAXO[UTLCS Ha.

2 nasbLem pyki. JIOCTATO4HOM PACCTOSHUN OT OMaCHbIX HacTel.

H

4 3aluyTa OT CoMprKocHoBe-  VicnbiTatenbHbIi LLyn ANamMeTpoM 2,5 MM 1 An-
100 MM R HMA C OMacHbIMY YacTamm  Hov 100 MM AO/KeH HaXOAUTLCA Ha AOCTATOHHOM

€ VHCTPYMEHTOM. PaCCTOSIHUM OT OMaCHbIX YaCTeN.

2

H

WA | oF

3alLyTa OT ConpUKOCHOBE-
HUSi C ONaCHbIMM YacTsIMIA
MPOBOSIOKOM.

VicrbiTatensHbli Lyn arametpom 1,0 MM 1 gnu-
Hoi 100 MM JOMKeH HAXOAUTLCS Ha LOCTATOYHOM
PaCCTOSHWAN OT OMacHbIX yacren.

CHCTEMbI PACMPEOENEHNS SNTEKTPOSHEP U, 3aLLMTA NPV KOCBEHHOM MPUKOCHOBEHW 1 3aLLMTa OT 3aMblkaHmsa Ha 3emiio |41
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® pa3MelLieHne TOKOBEyLIMX HYacTen BHYTPWU Kopryca
nn 3a orpaxxaeHnsaMm, obecrnedmBaroLMX CTeneHb
3almTbl He MeHee IP2X nnn IPXXB; B cnyyvae Hann-
UM FOPUBOHTATbHBIX MOBEPXHOCTEN, PaCMNONOXKEHHbIX
B Mpefenax 4oCaraeMoCTy U BbIXOOALMX 3a Npeaenb!
OrparkaeHU NN KOPycoB, HEOOXOAMMa CTeMNeHb 3a-
LTl He MeHee IPXXD nnu IP4X (nonHas sawmTa);

® ICNONBb30BaHNe 6apbepoB, MPeaHa3Ha4YEeHHbIX AN
NPEeAOTBPALLEHNS HENPeaHaMEPEHHOIO MPUKOCHO-
BEHWNSA K TOKOBEAYLLWIM HYacTsaM (3aLumTa npeaorspa-
LaeT TOSIbKO HempeaHamMepeHHoe MPUKOCHOBEHNE,
HO He MPEenATCTBYET NMpedHaMepPeHHOMY U MOSTOMY
SABNAETCA NULLb YaCTUHHOWN);

® paamMeLLeHe TOKOBEOYLLUMX YacTen BHE JOCAraeMo-
CTV C Lienblo NpeaoTBpaLLeHms HenpeaHaMepeHHOro
MPYKOCHOBEHMS K 3TVM YacTaM (HacTUYHas salmra);

® ICMONb30BaH1e aBTOMATUHECKIIX BbIKIKOHaTeNen, ynpas-
ngemMbix anddepeHUmanbHbIM TOKOM, C HOMUHATBbHBIM
pabo4nmM anddepeHumanbHbIM TOKoM He 6onee 30 MA.

3awyta ¢ NOMOLLBIO aBTOMATUHECKUX BbIKKOYaTENEN,
ynpasnsiembIx aubdepeHLmanbHbIM TOKOM, OnpeaensieT-
€S CTaHOAPTOM B Ka4ecTBe [OMONHUTENBHOMO CpeacTsa
3alLUNTbI, NPeaHaA3HAYEHHOro TOMbKO ANS O6bEAVHEHS
OMMCaHHbIX PaHee Mep 3alLWTbI, HO He 3aMEHSIKOLLIETO WX.
[nsi NosicHeHWst 8TOro Ha pUcyHKe 1 nokasaH cyyait, Kor-
Jia NPOUCXOOUT NMPSIMOE MPUKOCHOBEHWE TOMBKO K OOHOM
TOKOBEAYyLLe YacTu.

CuvHel NyHKTUPHOW NNHWEN NokagdaHa Lemnb, MO KOTOPOM
TOK MPOXOAUT NPY HOPMaSTbHbIX YCNOBUSIX, & KPaCcHOW Nin-

HWen — uenb, No KOTOpOI7I TOK MOXET NPOXOoanTb Yepes

PucyHok 1

|

-1._.2

|
@]

Teno 4Yenoseka rnpu BbIMONHEHNN YKa3aHHbIX BbllLLIE YCI10-
BUM. Tak Kak 3amMblkaHvie Ha 3eMso OTCYTCTBYET, COCTO-
AHNE CoeNHEHNA OTKPbITbIX NPOBOAALLINX YacTel C 3eM-
JIEN HE OKa3bIBaET HUKAKOro BNSIHUS.

Kak 1n3BecTHo, cpabaTbiBaHne YyCTPONCTB 3aLUMTHOrO OT-
KMtoYeHWs!, ynpaBnseMblx anddepeHLmanbHbiM TOKOM,
npoucxoamT npu ycnoeun | =l - (roe |, — HOMUHaNBbHBIN
OTKtoHaroLLMN anddepeHLanbHbIA TOK).

CornacHo Kp1BOW, 0TOBpaXKatoLLEN 30HbI OMaCHOCTU (CM.
rnaBy 5), Ha YenoBeka He ByOoeT oka3aHO BpedHOe BO3-
OEeNCTBUS, ECN TOK, NPOTEKAIOLLNIA Yepes ero Teno, by-
net Menblue nv paseH 30 MA (I, < 30mA).

[nsa cpaBHEHWS1 Ha PUCYHKE 2 MoKasaH Crydar NpsiMoro
OBYXMOMKOCHOIO MPUKOCHOBEHNS.

PucyHok 2

?

OnacHOCTb MOXET BO3HWUKHYTb, ECINN HeNOBEK M30MMPOBaH
OT 3eMnn (Hanpumep, CTOUT Ha OEePEeBSHHOM NecTHULEe
N HoCUT 0ByBb C PE3VMHOBOWM MOAOWBON U T. A.) 1nu,
€CIM ero Teso MMEET BbICOKOE COMPOTUBNEHNE, 3HAYEHNe
KOTOPOro NPUOABASIETCA K COMPOTUBNEHUIO 3a3eMIeHNst;
B [EVCTBUTENLHOCTM NMPY STVX YCIOBUAX TOK yTeuKn |,
OyAeT UMETb HACTONBKO HMU3KOE 3Ha4eHNe, YTO YCTPONCTBO
avchdepeHUManbHOro Toka MOXET He cpaboTaTb, HO Mpu
3TOM Yepes Teno HernoBeKa MOXET NPOTeKaTb ONacHbI TOK.
Mo aToM Mpu4nHE AN Takux cnydaeB (HECMOTPS Ha To,
4YTO OHW BCTPEYAlOTCHA AOCTATOYHO PEeaKo) cTaHgapT
npeanMcbiBaeT 3alnTy no anddepeHumansHOMy TOKY
B Ka4eCTBe AOMOSIHUTENbHOW 3alUnTbl, paboTatoLlen
COBMECTHO C 3alluTamu, YKaszaHHbIMU BbiLLe.

42 | CucTembl pacnpeneneHs SNeKTPOSHEPrW, 3aLLMTa Mpu KOCBEHHOM MPYKOCHOBEHM 1 3aLLTa OT 3aMbIKaHUSA Ha 3EMITHO
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3awmTta NP KOCBEHHOM MNPUNKOCHOBEHWA
6e3 aBTOMaTUYECKOrO OTKITKOHEHUS MNTAHNSA

B pononHeHve K salmte npy KOCBEHHOM MPUKOCHOBEHNN,
BbIMO/THAEMOW MyTEM aBTOMATUHECKOMO OTKITKOHEHUS MnTa-
HWSA, CTaHOAPTbl Ha SNEKTPOYCTAHOBKYM MO3BOSIAOT peanm-
30BaTh 3alMTy 6e3 aBTOMaTUHECKOrO OTKIIHOHEHNS NTa-
HWSA, YTO OAeT OYEBUAHBIE MPENMYLLIECTBA C TOYKM 3PEHNA
HENPEPbIBHOCTY SNEKTPONUTaHNA. Takne Mepbl 3almThbl
paccMaTprBatOTCS B Ka4eCTBE MPEBEHTUBHOW Mepbl, Tak
Kak OHW UCMOb3YIOTCA ANA MPeaoTBpaLLEHNs BO3HUKHO-
BEHMSA OMNACHbIX YCMOBUIN.
K OCHOBHbIM Mepam OTHOCATCA CneaytoLme:
® 3alyMTa C MOMOLLbKO ABOVHON M YCUNEHHON N30MSLWN;
® 3alMTa NyTeM CO34aHNsA HEMPOBOASILLEN OKPY>Kato-
Lien cpedbl™;
® 3aluMTa NMyTeEM OpraHmM3aumn He3a3eMSIEHHOro J10-
KalbHOrO YpaBHMBaHWUS MOTEHUMANoB™;
® 3alMTa NyTeEM rayibBaHNHECKOW Pa3Bsa3KM OT CUCTe-
Mbl MUTaHNSA OAHOMO NCMONB3YEMOrO B AaHHbIA MO-
MEHT arperata unm yCTponcTBa;
® 3alMTa NyTeEM rasibBaHNHECKOW Pa3BsA3Kn OT CUCTe-
Mbl MUTaHWS ABYX 1 6onee NCnonb3yemMblx B AaHHbIN
MOMEHT arperaToB Wn yCTPONCTB

*[laHHblE MepPb! 3alLLUTLI PacCCYNTaHbl Ha MPUMEHEHNEe TOJIbKO B TOM CJlyYae, ecu 3a
YCTaHOBKOW 06eCreqnBaeTCcsi KOHTPOSIb KBaIMGULIMPOBaHHOMO UM MPOUHCTPYKTUPO-
BaHHOIO NepcoHana.

PucyHok 1

3BaLymuta ¢ noMoLLbIO ABOVIHON UIN YCUSIEHHOM U301

Takas salmTa obecnevmBaeTca bnarogaps UCNonbL3oBa-

HULO BNEKTPUHECKOro 06opyaoBaHMsl, KOTOpoe NpenoT-

BpaLLaeT NosiBNeHe ONacHOro HamnpshKeHUst BCneacTame

MOBPEXAEHMS OCHOBHOW N30/8LMN.

[ns obecnedeHst 3Tol 3aLLMTHOM Mepbl HEOBXOAUMO Mpu-

MEHSITb NEKTPO0OOPYAOBAHVE, XapaKTEPU3YIOLLIEECS Cie-

OYOLLMU OCOBEHHOCTSMN:

® HanM4me OBOMHOM UK YCUNEHHOW 13onsaumm (obopyno-
BaHWe knacca sawmsl ll);

® KOMMOHEHTbI UMEIOT U30NSALINIO, SKBMBANEHTHYIO Kflac-
cy 3alnTbl 0bopynoBaHvs Il (Hanpumep, nnatbl ¢ Mos-
HOW n3onaumen);

® 3MIeKTpUYEeckoe 060pyaOBaHNE, UMEIOLLEE OCHOBHYIO
N30/8LMIO B MPOLIECCE COOPY>KEHWS 3NEKTPOYCTaHOB-
KW, OCHALLAETCS AOMONMHUTENBHOM U30ASLIMEN;

® BPOLIECCE MOHTaXKA 3EKTPOYCTAHOBKN HEM30IMPOBaHHbIE
TOKOBEIYLLME HAaCTN OCHALLIEHB! YCUNEHHOW N30NALMEN.

B nononHeHne K onncaHHoMy Bbillie 060PYA0BaHWIO CTaH-
[apT NPeancbIBagT UCMOb30BaHNe 060104eEK (KOPMyCoB)
1 MPOBOAHNKOB, MEIOLLIMX OCOObIE XapaKTEPUCTUKM; Tpe-
00oBaHNS, OTHOCHLLMECS K BbILLEYNOMSHYTbIM KOMMOHEH-
TaMm, Takxe NpUBOOSTCS B CTaHOapTe.

W
s
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Bawymra nyTem cosgaHnst HeNPOBOASLLEN OKPY KaroLLel
cpenbl

3awmta nyteMm co3naHns HeNPOBOASILLIEN OKPY>KatoLLIEN
cpedbl 3aK/tHaeTcsa B 0COOOM OpraHn3aummn OKpy»Kato-
LLe cpeapbl (Co3aaHne M30NMPYIOLLIMIX MPOMEXYTKOB, 6a-
PBEPOB 1 NPOKITAA0K N30MIALLAM), KOTOPas MO3BOSAET Npe-
OOTBPaTUTb OOHOBPEMEHHOE MPUKOCHOBEHE K HaCTaAM,
MMEeIOLLIMM pa3Hble noTeHunasbl (HaanMep, BCreacTeme
MOBPEXOEHNST OCHOBHOM N30NSLMM TOKOBEOYLLVIX HaCcTeN).
13-3a CBOMX OCOBEHHOCTEN 3TOT METOM, 3alLNTbl HNKOM-
Oa He NMpUMeHAOTCA B 06LLI,eCTBeHHbIX N aHaTOMM4YHbIX
30aHUNAX.

PucyHok 2

OcHoBHas nsonaums

TokosepyLian L
YacTb ~—<— H

®DyHKLUMOHaNbHas
n30n5Lms

N3onauns
OT BO3AeNCTBUS
BHELLHWX YCNOBUIA

3Bawyuta nyTem opraHu3aymm He3a3eMaAeHHOro
JIOKaJIbHOIro ypaBHUBaHWs MOTEHLNAI0B

[aHHbIn BUA, 3aLLWTI 3aKJIKOHaETCH B COEAMHEHNN BCEX Of-
HOBPEMEHHO OOCTYMHbLIX OTKPbITbIX MPOBOAALLIMX YaCTEN.
[Mpr Mcnonb3oBaHWKM 3TOrO MeToAA NPO6IEMbI MOMYT BO3-
HUKHYTb B Cly4ae OTCOeOMHEHUSI MPOBOAHMKA ypaBHMBa-
HUS MOTEHLMANOB, YTO MOXKET NMOABEPrHyTb NepcoHas BO3-
OENCTBUKO OMAaCHOMO Hamnps»KeHNs.

[aHHas Mepa 3alLmnTbl HUKOMOA HE MPUMEHSIETCS B ODLLIE-
CTBEHHbIX N aHaNOrMYHbIX 30aHUAX U, B CBSA3M CO CIOX-
HOCTbIO BbIMOSIHEHMST HEOOXOOMMbIX YCNOBWUIA, MMEETCS
JILLb HEMHOIO MECT, MPeaoCTaBNAOLLMX COOTBETCTBYHO-
LLME BO3MOXHOCTW.

3awymta ¢ noMoLLbIO rasibBaHNYECKON Pa3Bs3Ku

FanbBaHNYecKas pa3Bsaska NPeacTaBnsaeT cobor Mepy 3a-
LTl MPOTNB KOCBEHHOMO MPUKOCHOBEHWS, 1 MO3BONSET
OrpaHNYUTL HaNMPSPKEHWE NPUKOCHOBEHWS, barogapsi Bbl-
COKOMY COMPOTUBIIEHNIO 30NN CUCTEMbI 3a3EMIIEHNS.
YT106bI 3TA Mepa 3aLnTbl Oblna 3hPEKTUBHOM, HEOOX0aU-
MO 0BECTIEHNTL HAAEXKHYHO USONALMIIO Pa3aeneHHbIX Lienel.

VICTOYHVK MUTaHNS, MCMOMb3YEMbI B COOTBETCTBIM C TPE-
6oBaHVAMM CTaHAAPTa, AOMMKEH UMETb, MO KpaHen Mepe,
OfHY ra/IbBaHNHECKYHO Pa3BsA3Ky C MakCUMasibHbIM Hanpsi-
»keHnem He 6onee 500 B.

Heobxoaumo 06paTTe 0co60e BHUMAaHME Ha KONMNHECTBO
3MEKTPOMPUEMHUKOB, K KOTOPbIM MOABOAUTCS raslbBaHNYe-
CKW pa3sBsidaHHOe NuTanve. [JaHHas 3almTHas Mepa npu-
MEHSETCA ANS NUTaHWs 601e€ OAHOIO SNEKTPOMPUEMHIKA
TOSIBKO B TOM Clly4ae, eCv 3a SNEKTPOYCTaHOBKOM 0be-
CMeYMBaETCHA KOHTPOSb KBANM(ULIMPOBAHHOIO U MPOUNH-
CTPYKTVMPOBAHHOIO NMepcoHana. Takom KOHTPOSb HE Tpe-
ByeTcs B Cryvae NUTaHms TOMbKO OOHOMO SMEKTPONPUEM-
HVKa 13 rPynnbl UCMOMb3YEMOro B AaHHbIA MOMEHT 000-
pyLoBaHNS.

PucyHok 3
—
—
—
N
L
HarpysKka

" be3s y4eTa eMKOCTHbIX TOKOB Kabesnei Masnoi AVHBI.
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KomMbBurH1poBaHHasa 3alumTa OT NpsiMoro 1
KOCBEHHOMO MPUKOCHOBEHIN

CTraHOapTbl MO3BONSAOT UCMONBE30BATH KOMOVHNPOBAHHYHO
3aLWTy OT MPSIMOTO M KOCBEHHOMO MPUKOCHOBEHUIN. C 3TOM
Lenblo HeoBXOAMMO CO34aTb CUCTEMbI C HETKO OMpene-
JIEHHBIMU XapaKTePUCTUKaMU.
[MaBHash OCOBEHHOCTb TAKMX CUCTEM — Hanmuve Lenewn
C HOMVIHasbHbIM Hanps>keHem 50 B nepemeHHoro mam
120 B NOCTOAHHOIO ToKa (CUCTEMbI CBEPXHU3KOMO Ha-
NPs>KeHNs).
OTOT BMA, 3aLLUNTbI MOXKET ObITb 06eCneYeH NyTeM NPUHS-
TN COOTBETCTBYHOLLIMX MEP MO HEOONYLLEHUIO BO3pacTa-
HUS1 HOMUHAIBHOMO HAMPSXKEHNS!, KOTOPOE MOXET MPOU-
30MTN B CNy4ae 3aMblKaHUs MeXdy BTOPUHHON OBMOTKOM
TpaHchopmaTopa 1 NEPBUHHON, HAXOAALLENCA NoM, HAaNpPs-
»enviem U, > 50 B, 13-3a NOBPEXXAESHNSA N30NALN MeX Oy
OBYMsi OBMOTKamMu U 13-3a KOHTaKTa C ApyruMin Liens-
MW, UMEIOLLIMIM BOMee BbICOKOE HampskeHe.
Taknm 0Bpa3oMm, CBEPXHU3KOE HAMPSXKEHNE MOXET ObITb
06€eCcneyeHo C UCNONb30BaHNEM CAEAYIOLLMX NCTOHYHUKOB:
e Ge3onacHbli pasaenuTeNbHbI TpaHcopmaTop, Co-
OTBETCTBYOLLMIA CTaHaapTy MOK 61558-2-6 (B cepun
OCT P aHanorm4Horo ctaHgapTta HeT);
® ICTOYHMK TOKa, 0becnevmBatoLLiA ypOBEHL 6e3omac-
HOCTW, SKBUBAJIEHTHBIV YPOBHIO HE30MaCHOro pasae-
JITENBHOIO TpaHcdopMaTopa;
® SMEKTPOXMMUYECKUA UCTOHYHUK TOKa C COOTBETCTBY-
IOLLMM XapaKTePUCTUKaMU;
HebOoNbLUNE reHepaTopsbl;
® HEKOTOpPbIE SNEKTPOHHBIE YCTPONCTBA, COOTBETCTBY-
toLLME TPEBOBaHVAM MPUMEHUMbIX CTaHOAPTOB (B TEX
CnyYasix, Korga NpUHUMalOTC Mepbl MO 06ECIEHEHIO
TOrO, YTOObI JaXKe B Clyyae BHYTPEHHENO 3aMblKaHNS
HanpskeHne Ha 3axKMMax OTXOAALLEN TMHUN He Npe-
BbILLANO YKa3aHHbIX BbILLE 3HAYEHN).
[aHHble cncTeMbl ONpPefensdtoTCs TUMOM HaMPSPKEHNS:
e BECHH (6e3onacHoe CBEPXHN3KOE HaMPSPKEHUE);
e 3CHH (3aWwmTHOE CBEPXHN3KOE HaMPSPKEHME);
o OCHH (hyHKLMOHANBHOE CBEPXHM3KOE HAMPSKEHVIE).

EesonacHoe cBepxHuskoe HanpsikeHve (6CHH)
Cuctema BCHH nmMeeT cneaytoLlume xapakTepucTukm:
1. MNnTaHre nogaeTca NMMBO OT OOHOMO HE3aBMCUMMOrO
NCTOYHMKA, TMBO OT OOHOr0 BE30MACHOIO UCTOYHU-
Ka, O KOTOPOM YNOMUHANOCH BbILLIE.

2. CucTema oTaeneHa oT Apyrix SNeKTPUHECKUX CUCTEM
3alNTON, T. €. ABOVHOM UM YCUNEHHOW U30MALMEN
NNV 3a3eMreHHbIM METaNNIMHYECKUM SKPAHOM.

3. OTCYTCTBy}OT TOYKM, COEOMHEHHbIE C 3EMITEN.

Takune xapaKTepUCTVIK 0becrnevmBatoT NpenoTBpaLLeHe
MOBbILLEHNS! HAMPSKEHNS B CUCTEME BblLLIE HOMUHANBHO-

rO 3HAYeHMs.
BawmutHoEe cBepxHU3Koe HarnpsixeHne (3CHH)

Cuctema 3CHH mMeeT Takme Xe XapakTepUCTUKN, Kak
OnmMcaHo BblLLE B MyHKTax 1 1 2, a Takke AomKkHa 0bnaaathb
3a3eMJIEHHON TOYKOM, HEOOXOANMOW 1S BbIMONHEHVS CBO-
MX PyHKUMIA v anst 6e30MacHOCTU LIeNen ynpaBneHust.
Cuctema 3CHH cuutaetca MeHee 6e30nacHoOm, Yem Cu-
ctema BCHH, nockonbky 13-3a NPUCOEANHEHNS K 3eM-
ne uenu MoryT nNprobpecTy HampshKeHWe, MpeBbILLako-
Lee BTOPUYHOE HOMUWHANBHOE HaMpPsPKEHNE (CBEPXHN3-
KO€ HanpsKeHne).

3TO oAHa 13 NPUYMH, MO KOTOPOW NMPUMEHEHNE CUCTEMBI
3CHH He gonyckaetcs, ecnu Tpebytotcs bonee cTporne
3alUTHbIE MePbI (HaNpUMepP, B Cly4ae OrpaHn4eHHo Npo-
BOASILLIEV OKPY>KatOLLLEV cpeabl).

Hekotopsbie 3ameydaHuss O NPSIMOM Y KOCBEHHOM
npukocHoseHuy (cuctemsl BCHH v 3CHH)

Mpn ncnons3osaHun cuctembl BCHH nan 3CHH onac-
HOCTb KOCBEHHOMO MPUKOCHOBEHNS NCKIKOHEHA, MOCKOSb-
Ky HanpshKeHne MUTaHUS MMEET HACTOMBbKO HU3KOE 3Ha-
YeHMe, YTO OHO HE MOXKET ObITb OMaCHbIM A1 YenoBeka.
Y10 KacaeTcs NPSAMOro MPUKOCHOBEHMS K TOKOBEQYLLMM
HaCTAM, HAXOOALLMMCS NOL HOMUHATbHBIM HAMPSKEHNEM,
He npesblaroLLM 25 B nepemeHHoro unn 60 B nocto-
SHHOrO TOKa, TO 3awmTa yr>ke obecnedmBaeTcs ans obo-
NX TUMOB CUCTEMbI 1 MOSTOMY AOMNONHUTENBHBIE MEPbI HE
TpebyeTcs (TeM He MeHee, B cnucteme 3CHH Heobxoammo,
4TOObI OTKPbITbIE MPOBOAALLME HACTU U/ TOKOBEYLLME
4acTV BbINM NPUCOEOMHEHBI K MaBHOMY 3a3eMNAOLLEMY
32KVMY C MOMOLLBIO 3aLUMTHOMO MPOBOOHNKA).

Mpu 60onee BbICOKMX HaNpsKeHMsIX (HO He 6onee 50 B ne-

pemMeHHOro nnn 120 B nOCTOAHHOMO ToKa) 3aLmTa oT Npsi-

MO0 MPUKOCHOBEHNST A0MKHA 06ecnevmBaTbCst OOHUM 13

creayroLmx crnocoboB:

® ICMOMb30BaHNEM OrPaXKOEHMIN NI 0BONIOYEK CO CTene-
HbtO 3aLLUTbI He Hke IPXXB nan IP2X (ans ropnsoHTab-
HOW MOBEPXHOCTU CcTeneHb He Hpke IPXXD mnun IP4X);

® MO/HbIM 3aKPbITMEM OTKPbIThIX MPOBOASILLIMX YacTen U30-
NAupen, KoTopas MOXXET BbiTb CHATA TONMBKO NyTEM ee
paspyLUeHs.

DyHKYMOHaIbHOE CBEPXHN3Koe HarpsixeHne (DCHH)
Ecnn cuctema CBepXHM3KOro HampsbKeHnss He yOoBneT-
BOPSET ONMCaHHbIM Bbille TpeboBaHuam K Liensm BCHH
n 3CHH, oHa Ha3blBaeTCa CUCTEMOWN (DYHKLMOHANBHOMO
CBEPXHN3KOro Hanps>xeHus (PCHH).
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HekoTopeie 3amey4aHmsi 0 NPSIMOM 1 KOCBEHHOM KM 06pa3oM, Kak nokasaHo Ha pucyHke 1, B cnyyae

npvKocHoBeHny (cucTembl PCHH) [BOVIHOTO 3aMblKaHUs YCTPOVICTBO AnchepeHLmaib-
Mutanre k cucteme PCHH MOXeT nogaBaTbCst OT 00bI4- HOIO TOKa NePBUHHOI CUCTeMbI cpaboTaeT npu | > 1, .
HOrO, He OTBEYalOLLIErO CrieLvanbHbIM TpeboBaHusM 6e3- ® MPUCOEONHUTL OTKPbITbIE MPOBOAALLME HYaCTU LIEenu
OMacHOCTN TpaHchopMaTopa, NO3TOMY He VCKITHOHEHO, OCHH K n3onmpoBaHHOMY MPOBOAHNKY HE3a3EMITEH-
HTO 13-3a MNOoBPEXOEHUA N30STIALNN, HANpPsXXeHne NepBny- HOW CUCTEMbI YPaBHMBaHWS MOTEHLIMANOB (B CUCTEME,
HOWM OBMOTKI MOXET MOCTYMUTb BO BTOPUYHYHO OOMOTKY. LS KOTOPOW MpeaycMoTpeHa 3aLLmTa nyTem rafibsa-
[NoaToMy HeobxoouMO MPEeAnPUHATL Mepbl 6e3onacHo- HUYECKON Pa3BA3KM).
CTV MO NPeoTBPALLUEHNIO, Kak MPAMOro, Tak U KOCBEH-
HOMO MPUKOCHOBEHWS. lMpsivoe npukocHoBeHne
[ns 3amThl OT NPSAMOro NPUKOCHOBEHWS HEODXOONMO:
KocBeHHoe rpukocHoBeHne ® Pa3MEeCTUTb TOKOBEOYLUME HaCTN BHYTPU 060M04EK
[ns sawmbl Npm KOCBEHHOM MPUKOCHOBEHM HEOBXOAMMO: VN 3a OrpavkaeHUSMI, 06eCTeHBAIOLLIMI CTEMEHb
® MPUCOEOMHUTL OTKPbITbIE MPOBOASALLME YaCTX Lien 3aWmThl He MeHee IP2X nnu IPXXB;
®CHH K 3aWmTHOMY NPOBOAHNKY NEPBUYHON CUCTE- ® 06eCrneynTb U30NALMIO, COOTBETCTBYIOLLYIO MUHW-
Mbl. [py aToM obecnevmBaeTcs 3aluTa nyTem as- MaslbHOMY WNCMbITATENbHOMY HaMpPsXKeHUo nepBuyd-
TOMaTUHECKOro OTKJTKOYEHUS SNEKTpONUTaHus. Ta- HOW Lieru.
PucyHok 1
—
—
T T T RN , E
. PE

|

Harpyska 220V

PE

<50V
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MpunoxeHue E

HekoTopble 3aMe4anHist B OTHOLLIEHWN
HENTPasIbHOIO 1 3aLLMTHOIO NPOBOAHVKOB

HenTpanbHbiii NPOBOAHMK

Ob6Luyme rnosoxeHusi
HelTpanbHbI NPOBOAHVK NPEACTaBNIAET COO0M TOKOBE-
OyLLIA NPOBOAHWK, KOTOPbIN MPUCOEANHEH K HENTPaIb-
HOW TOYKE CUCTEMBI' 1 CMOCODCTBYOLLMIA Nepeaadqe aeK-
TpOo3sHeprn. Jpyrne gyHKLUMM NPOBOAHMKA:
* nonyyeHvie hasHoro HanpsbkeHns U, oTivyatoLe-
rocsl OT IMHENHOIrO Hanps>xeHnsa U (CM. pucyHoK 1);
e obecnedeHne DyHKUVOHaTBbHOW HE3aBNCMOCTM Of1-
HOoasHbIX Harpy30K Apyr OT Apyra (CM. PUCYHOK 2);
® OrpaHVYeHme CMELLIEHVSA HEUTPAN MPY HECUMMETPNY-
HOW Harpy3sKe TpexdasHom CUCTEMbI (CM. PUCYHOK 3);
® MpK OMpPeaeNeHHbIX YCNoBUSX (CM. puc. 4) BbINOHe-
He OyHKLMN 3anMTHOro nposoaHuka (PEN).

PucyHok 1

_— L,

— L

= U Ul -

— 3
N
PE

-
PucyHok 2

[Mpy HaNV4YKM B CUCTEME HENTPANBHOMO NPOBOAHMKA OAHO(a3Hble
HarpysKu1 BCeraa NUTaloTCst OAMHAKOBbIM HanpsxeHvem U, .
L
U, I 1
L,
Uo
L3
N

/
L:)— 1 3

Mpn OTCYTCTBUW HEMTPAsIbHOMO MPOBOAHMKA OTKIIHOHEHWE OfHOM
HarpysKky NMPUBOANUT K TOMY, YTO Ha OCTaslbHble Harpys3ku Gyaet
nopaBaTbCs HanpskeHrem, pasHoe U /2.

0.l

Ly
L,
L3

/
L:)— {1 1

PucyHok 3

Bes3 HelTpanm cymma TOKOB JO/MKHA OblTb paBHa HyM, YTO
NPVBOOUT K 3HAYUTENBHON HECUMMETPUN (Da3HBIX HAMPSKEHNI.

L
U} L;

Ls

Hanm4dre HenTpanbHOro NPOBOAHMKA AeNaeT peasibHyto HeTpab
naeanbHON.

_— L,
— UHI L.
. UO L2
— 3

P m— N
In
l'u lILZ lILS
- - -
PucyHok 4

B cucteme TN-C HenTpanbHbIi MPOBOAHUK TakXKe BbIMONHAET
(PYHKUMIO 3aLLMTHOrO NPOBOAHMKA.

L
Lo
L3
PEN

! HeiiTpasibHasi TO4YKa, KaK rpaBusio, HO He 0653aTeslbHO, COeanHeHa C TpaHCcGopmMaTo-
POM W/ reHePaTOPOM B HEHTPasIbHON TO4Ke 3Be34bl. Ha MpaKTuke B 3/1eKTPOYCTaHOB-
Kax HeJiTpasibHas TOYKa CUCTEMbI IMEET HysIeBOV MOTeHYmas. B eiicTBuTeIbHoCTH, ecm
cucTema siBIsieTcs c6anaHCMpOBaHHOM, BEKTOPHas Anarpamma JIMHEHbIX 1 (ha3HbIX Ha-
PSKEeHNIA (Mpy COeaNHEHN 3BE3[0H) MPUBOANT K TOMY, YTO HEHMTPasbHasi TOYKa coBra-
/iaeT C UeHTPOM TpeyrosibHuKa. C (pu3n4ecKoii TOYKM 3peHUs1 HeNTpasibHast TOYKa CTaHo-
BUTCSI JOCTYIHOW B CJly4ae COeANHEHUs (hasHbIX NPOBOAHNKOB 3BE340M. B npoTusHom
cryyae, ecsin COeAMHEHNE BbIMOIHEHO TPEYrOIbHUKOM, HEeMTPaslbHasi TO4YKa MOXXET ObITb
caenaHa [OCTYNHOM MyTeM MOAK/YeHNs K (hadHbIM MPOBOAHNKaM TPEX NOACOeANHEH-
HbIX 110 CXeMe 3Be34bl COMPOTUBIEHWI SKBUBAIEHTHOrO HOMUHAA.
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Balyuta n oTcoequHeHne HeATPasIbHOMro NPOBO4HVIKA
[Mpw aHOMaNbHbBIX YCNOBUSX HENTPABHBIN NPOBOAHNK MO-
YKET UMETb OT/IMHYHOE OT HYJA HANPSAXKEHNE OTHOCUTENBHO
3EMJIN, YTO MOXKET BbITb OOYCNOBAEHO, HAMPUMEP, OTKITHO-
YeHVEeM OHOMOSFOCHbBIX YCTPOWCTB 3aLLThl (MpeaoxpanHm-
Tenen M OOHOMOSKOCHBIX aBTOMATUHECKMX BbIKKoYaTe-
Nem) n3-3a BO3HWKHOBEHS HEMCMPAaBHOCTU U B PE3YJb-
Tarte npegHamMepeHHoro onepupoanus. Cnenyet obpa-
TUTb BHUMaHWE Ha TO, HYTO AaHHble aHOMaUTbHbIE COCTOSIHMA
MOMYT UMETb TSXKerble NOCNEACTBUS, ECNU HEUTPAaSbHbIN
MPOBOAHVIK UCMOMBb3YETCS U B KAYECTBE 3aLLMTHOMO MPOBO-
OHVKA, Kak 310 nmeeT MecTo B cucteme TN-C. [Nostomy B
cucteme TN-C cTaHgapTbl 3anpeLLatoT NPUMEHSTh MKobble
YCTPOVCTBA 3aLLMTbI (KaK OGHOMOSIKOCHbIE, TaK 1 MHOIOMO-
TOCHBIE), KOTOPble MOMYT OTCcoeaHNTL PEN-npoBoaHVK,
1 OMPEeAenstoT MAHNMATBHOE CeYeHne STOro NMpPOoBOAHW-
Ka (CM. CneayroLMin MyHKT), YTO NO3BONAOT CBECTU K M-
HMYMY ero o6pbIB B aBapunHom cuctyaumm. Kak 6bi1o
PACCMOTPEHO BbILLIE, B HETLIPEXMPOBOAHOW LIEMW OTKIHO-
YeHWe HeUTPaIbHOMO MPOBOAHMKA MOXET MPUBECTU K 13-
MEHEHMIO HANPSKEHNS MUTaHNS OAHOMA3HOIo 3MNEKTPO-
MPVIEMHMKA, KOTOpOoe ByaeT oTnn4aTtbes OT dhasHoro. Bot
rno4emy OTKJ/IOHEeHe HeNTPabHOro NPOBOAHMKA OAHOMO-
JFOCHBIM YCTPOWNCTBOM 3aLUuThl He donyckaeTcs. MeToabl
3aLLUUTbI U OTKIIOHEHNSE HEUTPaNbHOMO MPOBOAHMKA Onpe-
NEenstoTCs TUMOM 3a3eMIIEHNSI CUCTEMbI SNEKTPOMNMUTaHUS:
e TT i TN;

o [T

Cuctema TT v TN

a) eCNN CeYeHne HeNTpanbHOro MPOBOAHMKA OOoNbLLE
NN PaBHO CeYeHMIO (PasHbIX MPOBOOHWUKOB, TO 06-
Hapy>k1BaTb CBEPXTOK U OTKIIKOHATb HENTPaSIbHBLIN
MPOBOAHVK MPU BO3HUKHOBEHMN CBEPXTOKA HE HYX-
HO (HeMTpasibHbIN MPOBOAHMK HE 3aLlMLLAIOT U He OT-
KntodaroT)’;

b) obHapy»K1BaTh CBEPXTOK B HENTPaIbHOM NPOBOAHU-
ke He TpebyeTcs, eCnm OQHOBPEMEHHO BbIMOHSOTCA
crnegyroLme nsa ycroBus:

® HeTpasbHbI MPOBOAHWK 3aLLMLLIEH OT KOPOTKOro 3a-
MbIKaHNS1 YCTPONCTBOM 3aLLyThl (DasHbIX MPOBOOHN-
KOB Lienu,

"B cuctemax TT TpebyeTcs, 4TObbI HENTPasIbHbIN MPOBOAHUK Obll BCEr[a MNOACOEANHEH.
B TpexchasHoii ceTu ¢ HelTpasibHbIM NPOBOAHNKOM C TUMOM 3a3emseHusi cuctem TN-S
OTCOEAUHSITL HENTPasIbHbIV MPOBOAHNK He TpebyeTcs.

2 CornacHo cTaHgapTy B cucTemax IT He PEKOMEHAYETCS MPUMEHSITb HeATPasbHbIA
MPOBOAHVK AJ151 PACrPeAeeHIs SNEKTPOIHEP M, CM. r1asy 5.

® MaKCUMasbHbIA TOK, KOTOPbI MOXET MpOoTeKaTb Mo
HeNTpanbHOMY MPOBOAHVKY MPY HOPMasbHbIX YCo-
BUSIX 3HAYUTENBHO HIKE AOMYCTUMOrO ANUTENBHOMO
ToKa AJ1st 3TOro NPOBOAHNKE,;

C) ECNN CEYEHNE HENTPASbHOMO MPOBOAHMKA MEHbLLIE

cedeHnst pa3Horo NPOBOAHMKA, TO He0bxoaMMo 06-
Hapy>X1BaTb CBEPXTOK B HENTPaSIbHOM MPOBOAHVIKE
N NpW ero 06HaPYXXEHWN OTKIoYaTb (ha3Hble MPOBO-
OHVKK. OTKKOHaTb HENTPabHbIN MPOBOAHMK HE 06s-
3aTenbHO (HENTPabHbIM MPOBOAHNK 3aLLMLIAKOT, HO
He OTKJIKo4atoT).
B cuctemax TN-C HenTpanbHbIi MPOBOOHMK CIY>KUT
TakKe B Ka4eCTBE 3alLLMTHOMO MPOBOAHMKA U MOSTO-
My ero OTKJ/ItoHeHMe 3anpeLleHo. CneayeT NoHMMaTb,
YTO B Cly4ae OTKIIKOHEHNS HENTPaTbHOMO MPOBOAHW-
Ka Mpu 3aMblKaH1M Ha 3eMJTt0, Ha OTKPbITbIX MPOBO-
OSLLMX HaCTAX MOXKET MPUCYTCTBOBATL HOMUHASTIbHOE
Hanps>XeHne CUCTEMbI OTHOCUTESTbHO 3EMIIN.

Cuctems IT

Ecnun B cucteme IT ons pacnpeneneHns sneKkTposHep-

MM MCMOMB3YETCH HETPaNbHbIN MPOBOAHMKZ, TO, Kak

NpaBusIo, B HEUTPa/IbHOM MPOBOAHVKE KaXKAOW Lienm

HeobXx0OMMO UMETb CPeACTBa 0OBHAPYXKEHWS CBEPXTO-

Ka, KOTopble ByOeT OTK/IKOHaTb BCe TOKOBEAYLLIME MPO-

BOAHVIKM COOTBETCTBYIOLLEN LIENW, B TOM YMCTE N HEN-

TPabHbIN.

OBHapy»xeHme neperpyskmn HeMTpanbHOro NPOBOAHNKA

He TpebyeTcs, ecnu:

® HeNTpasbHbIN MPOBOAHMK 3(MEKTUBHO 3aLLMLLEH OT
KOPOTKMX 3aMbIKaHW C MOMOLLbHO YCTPOWCTBA 3aLLm-
Tbl HA CTOPOHE MUTaHWA (T. €. HAXOOALLErocs B Ha4a-
e SNEKTPOYCTAHOBKW);

® |lenb 3auyyeHa yCTPoCTBOM AnddepeHLmMansHOro
TOKa C HOMWHabHbIM AnddepeHLUManbHbIM TOKOM,
He npesbilwarowmm 0,15 oT npeaensHO AonyCTUMO-
ro TOKa COOTBETCTBYHOLLErO HENTPaIbHOMO MPOBO-
OHKa. 3TO YCTPOMCTBO AOMKHO OTK/KOHaTh BCE TO-
KOBeayLLEe NPOBOAHVKM, B TOM YACE N HENTpaSlb-
HbIiA.
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OnuncaHHble BbilLe YCNoBUA cXxeMaTun4HO npeacTaBneHbl B Ta6n|/|u,e 1.

Cuctema TT wim TN-S Cucrtema TN-C

S, <8 NS S,

Ta6bnuya 1

<S

PEN

OpHa hasa +
HenTpanb

(1) MvHnmarbHble TpeboBaHus, MPean1ChIBaeMble CTaHAapTaMu, OTHOCALUMMMCS K S/IEKTPOYCTaHOBKaM, To/bKO Asisi cuctem TN-S, B CBOKO ovepesb B cucTemax
TT Bcerga TpebyeTcsi OTK/IIOYEHNE HENTPaIbHOO MPOBOAHUKA.

(2) KoHgpurypauusi, pekomeHgyemasi KomnaHvein Abb.

(3) BoamoxxHasi KOH@urypauusi, e/ BbIMOHEH MyHKT b).
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PucyHok 5: Bnok-cxema «3alyuta HeMTpasibHOro rnpoBOAHNKA»

3awyra HernTpanbHoro

MPOBOAHIKA CO CTOPOHbI <+—— CucreMaTT/TIN @ ——mm—» Sn > Sf
HeT VICTO4HMKA MTaHWS HeT na na
HeT
ha i
Lienb, 3alyiueHHas HeiiTpanbHbiii NPOBOAHMK,
yCTPOVCTBOM 3aLUMLLEHHBIN YCTPONCTBOM 3aLLUTbI
AuchepeHLansHoro ha3HbIX MPOBOAHNKOB OT KOPOTKOTO HeT
HeT ToKa 3aMblKaHus
na na
Makc. Tok HelrTpanu
<
—»
[0MYCTUMOTO ANUTENBHOTO HeT
TOKa HelTpanu
na
M Ll
Heobxoaumo: Heobxopumo: Heobxomumo: Heobxoaumo: v
- 06HapyxuBaTh CBEPX TOK - OTKNIOYaTh (hasHble - OTK/K0HaTb (hasHble MPOBOJHNKY - 06HapyXBaTh CBEPX TOK He Tpebyetcs:
B HeiTpanbHOM NPOBOAHMKE  MPOBOAHWKM 1 HElTpanb He Tpebyetcs: B HefiTPanbHOM NPOBOAHVKE; - HaJnIe yCTpoVcTEa
C LieNIbl0 OTKJIOYEHNS BCEX He tpebyeTtcst: - 06HapyXXnBaTb CBEPXTOK - OTK/II04aTb (hasHble MPOBOJHMKY; OTKIOYEHNS
(basHbIX MPOBOAHNKOB - 06HapyXwBaTb TOK B HETPaNbHOM MPOBOAHVIKE; He TpebyeTcs: HelfTpasnbHoro
11 HerTpanm. B HENTPaNbHOM NPOBOAHVKE. - OTK/I0YaTb HEMTPasbHBIA MPOBOJHMK. - OTK/KOYATb HEMTPasbHbIA MPOBOAHMK. MPOBOAHVKA.

* B cuctemax TT
HeNTpanbHbIii

'

NPOBOOHNK
OTKNKOYaOT BCeraa.

HeiiTpasbHbiii NPOBOAHYK OSKEH OTKIOHATLCS NOCNE OTKAIOHEHS (hasHbIX MPOBOAHUKOB.
HeiiTpasbHbiii NPOBOAHK SOMKEH NOAKMOHATLCS OFHOBPEMEHHO C (ha3HbIMU MPOBOAHVKAMI UIN [0 UX MOAKIOYEHNS.

OnipegeneHne MUHUMAa/IbHOIO CeYEeHUsT HeNTPasibHOro
rnpoBogHVIKa
CedeHne HenTpanbHOro MPOBOAHMKA, €CNM TaKOoBOWN
NMEETCH, OOMKHO ObITb TakMM XXe, Kak U NIMHENHOro
MPOBOAHVKA B CNEOYHOLLMX Clydasix:
® B OOHO- WM ABYX(a3HbIX LIEMSX HE3ABNCUMO OT
CEeYeHVst NIMHENHOIO NPOBOAHMKA;
e B TpexdasHbIX LENSX, eCIM CEYEHNE NNHENHOIO
NPOBOAHVKA MeHbLLE WU paBHO 16 MM? ans Meaw
W 25 MM? ANt 2 FOMUHKS.

CeveHnie HeNTPabHOro MPOBOAHNKA MOXXET ObITb MEHbLLIE
ceveHnst (PasHOro NPOBOAHMKA, ECNM ceveHne (hasHoro
npoBoAHvKa 6onblie 16 MM? ang Mean unn 25 Mm2 ans
ANOMUHIS, 1 €CNN BbINOMHEHBI 06a CneayoLLX YCNoBUS:

® CeyeHVe HENTPabHOro NPOBOAHMKA HE MeHee 16 Mm?
0719 Meagn 1 25 Mm2 Ang antoMUHAS;

e OTCYTCTBYIOT 3HAYUTENbHbIE FAPMOHNYECKMNE
NCKaXKeHMs Toka Harpyski. B npoTvBHOM crydae,
HanpuMep, B LIENSX razopaspsaHbIX namr, ceveHmne
HEeNTPanbHOMO MPOBOAHVIKA HE AOMKHO ObITb MEHbLLE
ceveHns (hasHbIX MPOBOAHMKOB.
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Torn

Ta6nuya 2

MuH. ceyeHne
HeNTpanbHOro
NPOBOAHMKA
S, MM?

CeueHue
casHoro

NPOBOAHNKA
S, Mm?

OpHodasHas nnm

OByxdasHas Lenb noboe S
(MeOb/antoMmHMN)

TpexdasHble uenm S<16 S!
et S>16 16
TpexdasHble Lienu S=<25 S’
(aJ'llOMVIHI/II;I) S > 25 25

'B pacnipegenutesnibHbix cuctemax TN-C cornacHo TpeboBaHusM
craHgapToB PEN-npoBogHVK JOMKEH UMETbL ceveHne He meHee 10 Mm?
Ans meau v 16 MM? 4151 a/ltoOMUHUS.

3awmTHbI NPOBOAHUK

OnpeneneHne MUMHUMaIbHOrO CEYeHNsI

MuHuManbHoe cedeHne 3awmTHoro PE-npoBoaHnka
MOXHO OMnpeaennTb No Tabnuue 3:

Tabnuya 3

CeyeHue 3aWmTHOro

CeueHue casHoro

NpOBOAHMKA NpoBOAHMKA
SHVIVE S VIV
S<16 S

16<S<25 16
S>25 S/2

[MpuHMMasA BO BHUMaHWE TO, YTO 3alLUMTHbIN MPOBOOHUK
noagepraeTcy aanabatn4eckoMy Harpesy OT HadabHOM
N3BECTHOW O KOHEYHOWN 3aJaHHOM TeMneparypbl (TO3TO-
My BPEMS rallleHns lyr COCTaBnSaeT He Bonee 5 C), MUHK-
MaIbHOE CeYeHne 3aLUMTHOMO NPOBOAHVKA S, 6onee To4-
HO MOXXHO paccumTaTb No cnegytoLen gopmyne:

5o VFE

K

roe:

® S, — C84eHVe 3alUTHOrO NPOBOAHNKA B MM?;

® | — OenCTBYtOLLEE 3HAYEHME TOKa, MPOTEKaKOLLIEro MO 3a-
LLIUTHOMY NPOBOOHNKY MPY HEUCMPABHOCTU C HU3KUM CO-
NPOTUBNEHNEM, B amrepax;

e K — NocTosiHHas, KoTopast 3aBUCUT OT MaTepuana 3a-
LUMTHOrO MPOBOAHMKA, OT Tuna U3oNaLUMK, HavanbHOM
N KOHEYHOW TeMnepaTyp 1 KoTopasi MOXXET ObITb B3sTa
13 TabNNYHbIX JaHHbIX CTAHOAPTOB WM paccHuTaHa no
cnenyoulen opmyne:

K< Q¢ (B + 20) nlis 0;— 6,
o) B+ 6,

20

roe:

¢ Q - ob6bemHasa TeMNoeMKOCTb MaTepuara NPOBOAHNKA,
B [x/°C MM

e B - Benm4mHa, obpaTHas TemnepaTypHOMY KO3hduLm-
€HTY yAenbHOro ConpoTuBNeHNs NpoBoaHuKa npu 0 °C;

® p,, — YAENbHOE CONPOTUBIEHME MaTeprana NpOBOAHN-
ka npu 20 ° C, B OM M;

¢ 0 — Ha4anbHas TeMneparypa npoBoaHUKa, B °C;

e 0, — KOHE4YHas Temneparypa NPoBoaAHNKa, B °C;

e 0.1 6, 3aBNCAT KaK OT CBOVCTB U30SIALIMOHHOIO MaTtepu-
ana, Tak 1 OT Tuna UCNonb3yemMoro kabensi; bonee noa-
pobHasa HhopMaLys NpviBeaeHa B cTaHaapTe.

B Tabnuue 4 npencTaBneHbl Hanboree pacnpocTpaHeHHbIe
3Ha4eHA nepedrcneHHbIX Bbille napameTpOoB:

Tabnuya 4

B Q,
Martepuan °C | Dxk/°C -mm®

Menb 234,5  3,45-10°  17,241.10° 226
AnlomuHn - 228 2,6-10% 28,264-10° 148
CauHeL, 230 1,45-10° 214.10° 42
Cranb 202 3,8:10° 138:10° 78

Ecnn B Taban4HbIX AaHHbIX CTaHOapPTOB OTCYTCTBYET Tpe-
6yeMoe CTaHAapTHOE CeveHne N BblHMCIeHHOE Nno cbop-
Myne ceYeHre He coBrnaaaeT co CTaHOapTHbIM 3HaYeHN-
eM, TO, HeobXoaMMO BbI6VIpaTb 3alUTHbIN NMPOBOOHNK,
CTaHOapTHOE CeHeHne KOTOPOro npesbIlLIaeT HanaeHHoe.
HezaBucrumo OT TOro, NCMNOJIb3yeTCA OJiA pac4HeToB Ta-
oniua nam (bOpMyJ'IbI, cedeHre 3allnTHOro npoBOoOHN-
Ka, He ABNSIOLLErOCs YaCTbio MUTAKOLLEro Kabensi, OoMmK-
HO ObITb HE MeHee:

- 2,5 MM2, eCci MexaHm4yeckas salmra obecreqvsa-
erca

- 4 MM2, eClIN MEXaHMYecKaa salumTa He obecrevmsa-
ercs.
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[noccapumn

PE  3awmTHbIi NPOBOOHNK

PEN  CoBMeLLEHHbIA MPOBOAHVIK (3ALLUUTHBIA + HENTPaLHbIN)

| dnddepeHLmanbHbin Tok

I HoMUHanNbHBIN OTKKOHAIOLLIIA AndhepeHLmansHbIn TOK

| HomuHanbHbIM ToK

| YcTtaBka MrHOBEHHOIO Cpa6aTbIBaHI/IF|

RCD YctpoiicTBo anddepeHLmansHOro Toka

®aszHoe HanpskeHne (Mexkay hasHbIM 1 HEUTPaIbHbIM MPOBOAHVIKaMM)

U HomuHanbHoe Hanps»xeHue (Mexxay hasHbIMY MPOBOAHVKAM)

Y4 [NonHoe conpoTuBneHne

| Tok cpabaTbiBaHWs YCTPOMCTBA 3aLLMTbI

ConpoTuBneHne

R
R ConpoTuBeHMe 3a3eMNSIOLLIErO YCTPONCTBA

HetpasbHbI NPOBOLHVK

N
S CeyeHre hasHoro NpoBoaHMKa

S, CeueHvie HENTPaNLHOrO MPOBOOHMKA
S.: CedeHve salmTHOIO NPOBOAHNKA
S..n  Cederne PEN-npoBoaH/ika
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Hawwmn koopanHatbl

117997, Mocksa,

yn. Obpy4esa, 30/1, cTp. 2
Ten.: +7 (495) 777 2220
Qakc: +7 (495) 777 2221

194044, CankT-leTepbypr,
yn. 'enscuHropcckas, 2A
Ten.: +7 (812) 332 9900
@akc: +7 (812) 332 9901

400005, Bonrorpag,

np. JleHnHa, 86

Ten.: +7 (8442) 24 3700
dakc: +7 (8442) 24 3700

3940006, BopoHex,

yn. Ceobogpl, 73

Ten.: +7 (4732) 39 3160
Qakc: +7 (4732) 39 3170

620026, ExkatepuHbypr,
yn. SHrensca, 36, od. 1201
Ten.: +7 (343) 351 1135
Qakc: +7 (343) 351 1145

664033, VIpkyTCK,

yn. JlepmonTOBE, 257
Ten.: +7 (8952) 56 2200
dakc: +7 (3952) 56 2202

420061, KasaHb,

yn. H. Epwosa, 1a

Ten.: +7 (843) 570 66 73
dakc: +7 (843) 570 66 74

350049, KpacHopap,

yn. KpacHblix MapTnasaH, 218
Ten.: +7 (861) 221 1673
dakc: +7 (861) 221 1610

660135, KpacHospck,

Yn. BanetHag, 5, ctp. 1, od. 4-05
Ten.: +7 (3912) 298 121

dakc: +7 (3912) 298 122

603140, HwkHu1 Hoeropog,
MoTanbHbeIn nep., 8

Ten.: + 7 (831) 461 9102
dakc: + 7 (831) 461 9164

630073, HoBocubupck,
np. Kapna Mapkca, 47/2
Ten.: +7 (383) 227-82-00
dakc: +7 (383) 227-82-00

614077, MNepmb,

yn. Apkagusa Nangapa, 86
Ten.: +7 (3422) 111 191
dakc: +7 (3422) 111 192

344065, PoctoB-Ha-[loHy,

yn. 50-netns PocTtcenbmalua, 1/52
Ten.: +7 (863) 203 7177

dakc: +7 (863) 203 7177

443013, Camapa,

MockoBckoe wocce, 4 A, cTp.2
Ten.: +7 (846) 205 0311

dakc: +7 (846) 205 0313

354002, Couw,

KypopTHbIN NpocnekT, 73
Ten.: +7 (8622) 62 5048
dakc: +7 (8622) 62 5602

450071, Yda,

yn. PasaHckas, 10

Ten.: +7 (347) 232 3484
dakc: +7 (347) 232 3484

680030, XabapoBcCK,

yn. MNocTeiweBa, 4. 22a
Ten.. +7 (4212) 26 0374
dakc: +7 (4212) 26 0375

693000, KOxHo-CaxanmnHck,
yn. Kypuneckas, 38

Ten.: +7 (4242) 49 7155
dakc: +7 (4242) 49 7155
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