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NPEAWUCIIOBME K U3OAHUIO HA YKPAUHE

3awmta KN3HM W 3[0pOBbA NIOAEA, a TakXe WX MMyLecTsa, fABMseTCs 3adaqeit
NepBOCTEMNEHHON BaXHOCTU BO BCEX LMBUIM30BAHHBIX CTPaHax Mupa. [ns peLleHns aToi 3aaaqum
pa3paboTaHbl U MPOAC/MKAIT pa3padaThiBaThCs PasnnyHble Mepbl obecneyeHns 6e3onacHoCTy
Ntofdel, B TOM Y1cne U B 0611acTh SNeKTPO- 1 noxapobesonacHocTi. OfHUM 13 3 deEKTUBHBIX
Cnoco60B MOBLILIEHNS YPOBHS 3MEKTPO- W MOXapo6e3onacHoCTU SBNSETCS MPUMEHeHHe
YCTPOACTB 3aLUMTHOrO OTKIIOUEHMS, ypasasieMblX AnddepeHLmnanbHbIM TOKOM. ITH yCTPOACTBa
[aBHO 1 YCMELLHO UCMONb3YHOTCS B MUPOBOA NPaKTUKe. Ha 0CHOBaHWM aHanuaa cTaTUCTUYECKMX
[aHHbIX O HECYaCTHbIX CNy4asx CO CMepTeNbHbIM WCXO[OM, CBSI3aHHbIX C BO3AENCTBUEM
9MEKTPMYECKOr0 TOKA Ha OPraHM3M YenoBeKa, MOXHO CAenaTb BbiBOA O BbICOKON 3dhchek-
TMBHOCTW MPUMEHEHWS YCTPONCTB 3aLUMTHOrO OTKMKOUEHUs. TOMbKO B €BPOMencKux cTpaHax
B XKW/bIX 1 OOLLECTBEHHBIX 3[aHNsX YCTAHOBIEHO OKOJO LUECTUCOT MIUIIMOHOB TaKNX YCTPOWCTB.

B HacTosllee Bpemst B YkpauHe, Kak M B APYrvx rocyaapcteax, 06pasoBaBLUMXCS nocie
pacnana CCCP, nposoguTcs onpefeneHHas pa6ota no BHEAPEHMIO YCTPOWCTB 3aLUMTHOrO
OTK/HOYEHNs,, O 4YeM CBMAETENbCTBYeT BBefeHue B fJeictsue B 1998 rogy HopMaTuBHOro
[OKyMeHTa ,Tumuacose nonoxeHHs «Mpo 3acTocyBaHHs MPUCTPOIB 3AXMCHOTO BIiAKMIOYEHHS
(N3B)»“. B cBsi3an ¢ Tem, YTO HopMmaTWBHas 6a3a YkpauHbl B 06N1acTu 3N1eKTpo6e30nacHOCTH
B 3HUMTE/IbHON Mepe yCcTapena W CyLeCTBEHHO YCTynaeT MeXyHapoaHbIM CTaHAApTaM B 4acTh
CMCTEMHOCTM HOPMMPOBAHMS W XKECTKOCTM TpeGosaHuit, B Hedanekom Oyadyliem cregyet
0XWfaTb BBEAEHWS B AEACTBIUE HOBbIX rOCYAAPCTBEHHBIX CTAHAAPTOB MO 3/1eKTPO6E30MNacHOCTH,
MOMHOCTBIO COTNACOBAHHbIX C MeXAyHapoAHbIMU. Takas padoTa B 3HAUMTENbHOM Mepe Yyxe
BbinonHeHa B Poccuiickon Oenepaumu. ocne BBeAeHUs B I6ACTBME HOBBIX rOCYAapCTBEHHbIX
CTaHAapToB B 06/1aCTH 3M1EKTPO6E30MNaCHOCTM HEOOXOANUMBI, MO BCel BUAMMOCTH, NEpecMoTp
1 KOPPEKTUPOBKA COOTBETCTBYIOWNX pa3fenos v rnas lpasun yCTponcTBa 3MeKTPOyCTaHOBOK
W JpYyrux HOPMaTWBHbIX AOKYMEHTOB. OTW MEPONPUSTMS, HECOMHEHHO, OYAyT SBASTbCS
JOMOMHATENbHBIM CTUMYNOM A5 LIMPOKOMACLUTAGHOTO MCMOMb30BAHMS YCTPOACTB 3aLLMTHOrO
OTKIHOUEHMS.

Takim 06pa3oM Tema, KacaroLasics NPUMEHEHNS YCTPOMCTB 3aLUNTHOrO OTKKOUEHNS, SBNSET-
C Anst Hac 6e3yCnoBHO akTyanbHOW. 3TO 06CTOATENLCTBO, & TaKXKE NOYTH NOHOE OTCYTCTBUE
Hay4YHOM W TEXHWYECKOW NuTepaTypbl MO paccMaTpuBaeMoMy BOMpocy, no6yauno rpynny
3HTY3MACTOB K U3AaHMI0 Ha YKpauHe KHUr “YCTPOrRCTBa 3aLUMTHOMO OTK/HOUEHMS, YripaBnsemble
AanddepeHumansbHbIM TOKOM”, aBTop KoTopoi OpaHTuluek LLITenaH sBnseTcs O4HMM U3 BedyLUMX
creumanucToB u3secTHo upmbl Felten & Guilleaume (AscTpus), KoTopasi, 06beANHUBLUMCH
B 1998 rogy ¢ compmoit KnekHep-Mennep®, sowna B komnaHuio MOELLER COMPANY GROUP.

Bce npaBa Ha faHHYt KHUry 3apesepsupoBadbl 3a cupmorn Moeller Elektrotechnika,
PYKOBO/CTBO KOTOPOW NF0GE3HO COrNacuioch Ha 13fanne KHr Ha Ykpavxe.



TEPMUHbI

Hwke npvBepeHbl onpeaeneHns OTAENbHbIX TEPMUHOB, 3HaHME KOTOPbIX HEOOXOAMMO Mpw
YTEHUW HACTOSILLEN KHUTK.

1.

TokoBefyLlas 4acTb — 3MEKTPOMPOBOASLLAS YaCTb 3NEKTPOYCTAHOBKK, HaxopsLuasics
B MpoLiecce ee pagoTbl NoA paboUnM HanpsKeHneM.

.OTKprTaﬂ nposopsfllas 4YacTb — HeTokoBefyllad 4acTb, AOCTYMHas MPUKOCHOBEHWIO

YenoBeka, KOTOpasi MOXXET OKas3aTbCs MOA HanpsKeHWeM NpU HapyLleHun M3onsLmmn
TOKOBEYLLUMX YacTen.

. CTOpPOHHAS NpoBOASLas 4acTb — 3NeKTPONPOBOASLLAS YaCTb, He SBMSIOLAsCS YaCTblo
3NEKTPOYCTAHOBKM.

. TOK MOBPEXHAEHUA — TOK, MOSIBUBLUMIACS B PE3ynbTaTe MOBPEXAEHUS UMM NEPEKPbITHS
n3onaUmM.

. CBEpXTOK — TOK, 3Ha4eHWe KOTOPOro MPEBOCX0ANT Hauborbluee padoyee 3HaueHUe Toka
3NEKTPOYCTAHOBKM.

. TOK neperpyskv — CBEpXTOK B 3NEKTPUYECKOI LIeMM 3MEKTPOYCTAHOBKW MpU OTCYTCTBUM

ANEKTPUYECKMX MOBPEXAEHHUN.

. Tok YTEUKN — TOK, KOTOPbIA NPOTEKAET B 3eM/I0 UK HA CTOPOHHWE MPOBOAALLME YacTy

B 3/IEKTPUYECKN HEMOBPEXXAEHHON CETH.

. TOK 3aMbIKaH1s Ha 3eMJII0 — TOK, MPOXOAALLNA B 3EMITH0 Yepe3 MECTO 3aMblKaHus.

9. HanpsixxeHne NPUKOCHOBEHMS — HanpskeHue, MOSBNAIOLIEECS HA Tene uenoseka npu

10.

0AHOBPEMEHHOM MPUKOCHOBEHUW K ABYM TOYKaM NPOBOAHWMKOB WM 3N1E€KTPONPOBOAALLNX
yacTen, B TOM YUCIIE W MPY NMOBPEXAEHUN N30NSALMA.

YetpoiicTeo 3awutHoro otkioveHus (Y30), ynpasnsemoe AucdepeHUManbHbIM
TOKOM, — KOMMyTElLlI/IOHHbII?I annapaT WanM COBOKYMHOCTb 31EMEHTOB, KOTOPblE B Cly4ae
NOCTMXXEeHNA (I'IpeBbILLIeHMﬂ) umcbq)epeHumaanuM TOKOM 3a[aHHOro 3HayeHus npu
onpenenieHHbIX yCNoBuAX sKennyaTauiM ONXKHbI Bbi3BaTb PA3MbIKaHNE KOHTAKTOB.

. QuddpepeHumnanbHbIi TOK — [eACTBYOLLEE 3HAYEHUE BEKTOPHOW CyMMbl TOKOB,

npoTekatoLmx B nepsuyHoi uenm Y30.

. HoMuHanbHbI oTKMovaowmi audgepeHumanshblii Tok Y30 — ykasaHHoe M3roToBu-

TEeNeM 3HaueHne OuddepeHUnanbHoro Toka, KOTopoe BbidbiBaeT oTknoueHne Y30 npu
3a[jaHHbIX YCMOBUSX SKCMTyaTauum.

. HoMuHanbHbIi ToK Y30 - ykasaHHoe M3roToBUTENEM 3HaUeHMe TOKa, KoTopoe Y30 MoxeT

nponyckaTh B NPOJOIKUTENEHOM PeXUME PadoThl.

.3awuta 0T KOCBEHHOro NPUKOCHOBEHUA - 3aliuTa, WCKKYarlas onacHoCTb

COMPUKOCHOBEHUA C OTKPbITbIMKA NPOBOAALIMMUK 4aCTAMKU, CTOPOHHWMMMK NPOBOAALLMMU
YacTsAMK, KOTOPbIE MOTYT OKa3aTbCs NMOA HANPsXKeHNeM B CriyYae NoBpeXxxaeHus.



15.

16.

17.

3awuta oT NpsAMOro (HemocpeACTBEHHOT0) NPUKOCHOBEHMS — TEXHUYECKME
MepOoMnpUsTUS, ANeKTPO3alnTHbIE CPeAcTBa W MX COBOKYMHOCTb, MpedoTBpaLiaroLine
NPUKOCHOBEHME K TOKOBEAYLNM YacTAM, HaxXOAAWMMCS MOA HanpsHKEHWEM, Wau
NPUGANKEHNE K HUIM Ha PaccTOsHME MeHee 6e30MacHoro.

YpaBHUBaHKe NOTEHLMANOB — yCTpaHeHWe Pa3HOCTY 3NMEKTPUYECKUX NOTEHUMANOB MeX Y
BCEMM OfJHOBPEMEHHO AOCTYMHBIMW MPUKOCHOBEHUIO, OTKPLITHIMM MPOBOASLIMMM YaCTSMU
CTaUMOHapHOro 3NeKTPOOBOPYAOBAHHS, W CTOPOHHAMW MPOBOASILLMMM YACTSIMM, BKITHOYast
METamNNMYeckne YacTu CTPOUTENbHBIX KOHCTPYKUMI 3haHWM, [OCTUraeMoe COeMHEHMeM
3TUX YaCTeN APYr C APYroM Mpu MOMOLLM MPOBOAHUKOB.

BripaBHUBaHME 9NEKTPUYECKUX NOTEHLMANOB — CHIKEHME OTHOCUTENBHOW Pa3HOCTH
SNEKTPUYECKMX MOTEHLMATIOB MEXAY 3a3EMNSOLMM YCTPONCTBOM, OTKPbITbIMU MPOBOAS-
LMMK YacTsIMM 1 MOBEPXHOCTBIO 3eMMM (MW LPYroro 3MeKTPONpOBOASLLEr0 OCHOBAHMS)
B HOPMasIbHOM 1 aBapUAHOM pexxuMax padoTbl, JOCTUraeMOE COEMHEHVEM 3a3EMNSIHOLLENO
YCTPOWCTBA M OTKPbITHIX MPOBOASALUMX YacTeit C YNOMEHHbIMU B 3eMNe (Ha MOBEPXHOCTH
3eMIM MW Ha MOBEPXHOCTY APYroro 3NeKTPOMPOBOASLLEr0 OCHOBAHMS) NEKTPOAAMY.






1. BBEOEHUE

YcTpoiicTea 3awmTtHoro oTkmtodeHns (Y30) B 3HAUMTENbHOW Mepe MOBbLILAKT YPOBEHb
37M1eKTP0o6e30MacHoCTH 3NEKTPOYCTAHOBOK, @ TakXe 3alMLLAT UMYLLECTBO W 3[0pOBbE Noaei
B Cnyyasx BO3HMKHOBEHWS MOXXAPOB, BbI3BAHHBLIX HEMCNpPaBHOCTbIO anekTpoceTn. Oco-
6eHHocTaMu Y30 sBnsieTCs BbICOKAs HAAEXHOCTb, MPOCTOTA MOHTaXA M HEOOMbLLNE PA3MEpbI.
Ncnonb3oBaHne Takux yCTPOACTB NO3BONSET AOCTUTHYTL BLICOKOWM CTENEHW 3alumTbl. [1pu 3TOM
HE0OX0AMMO BbIMOMHUTL NULIb HECKOMbKO, B GOMbLUIMHCTBE CMy4aeB NErko peanu3yeMbix
Tpe6oBaHuiA, KOTOPblE PACCMOTPEHb! B JAHHOM KHUre.

K HEOCropuUMbIM SOCTOMHCTBAM, KOTOPLIMM O6NIAZAIOT 3TW YCTPOMCTBA, Takxke oTHocsTCs ':
— BbICOKAs YyBCTBUTENBHOCTb YCTPOMCTBA NMPU KOCBEHHOM MPUKOCHOBEHNM;

— 066ecneyeHne eANHCTBEHHO BO3MOXKHOI 3aLLMTbI NPV CAyYaitHOM NMPSMOM NMPUKOCHOBEHMM;

— o6ecneyeHre OTKMIOYEHNS MPU BO3HWKHOBEHMW OMAcHOrO TOKA YTeuku (MpPOTMBOMOXKapHas
3awmTa);

— BO3MOXHOCTb MPOCTOrO KOHTPONS MpaBUbHOMO (yHKLMOHMPOBAHUS YCTPOMCTBA M AN

HenpodeccnoHanos (mpu nomoLuy kHonkn , TECT).

CylLecTBEHHOE MOBbILIEHNE YPOBHA 6€30MacHOCTU MpWU MaccoBoM Wcmonb3oBaHun Y30
HarnsAHO NOATBEPXKAAETCS OMbITOM TEX CTPaH, B KOTOPbIX 3TU YCTPOACTBA MPUMEHSIOTCS YK
MHOr0 NET (CM. rnasy 3).

lpumeyarne pegaxTopa.

1) Kpome nepeuncnenHsix goctomHcts Y30, cregyeT o0paTuTb BHUMAHWE HA €Lye OAHY MHTEPECHYKD OCOOEHHOCTL
Y30 - crocob6HOCTb He AOMyCTUTL HEKOTOPbIE BUALI XULUEHNS SSIEKTPOSHEPrvN. B criyyae XuieHns SNIeKTpOSHEPriM,
HarpuMep, nocPEACTBOM UCO/Ib30BaHNs 3eM/U B KA4ecTBe 00paTHOro NPOBOAHMKA W/ ADYTUM MOA06HBIM CrIOCOOOM,
Y30 otknio4aer yens 1 npeaoTapaLyaeT Takvum 06pasoM XMLIEHHE. VI3BBECTHO, YTO B HEKOTOPBIX CTPAHaX MMEHHO 3Ta 0Co-
OeHHocTb Y30 1o nHnumaTvBe 3eKTPOCHAOXKAKOLYMX KOMITAHWA MPUBENA K LLIMPOKOMACLLTAOHOMY MX UCTI0/b30BaHMIO.



2. KPATKAA UICTOPUA
UCMNOJIb3OBAHUA Y30

MpuHUMN [EerCTBMA 3alUMTbl C MPUMEHEHWEM CYMMUPYIOLLEro TpaHcdopmaTopa M3BECTEH
OTHOCMTENbHO AaBHO. Ewe B 1928 romy B MepmaHun Ansi CeTel BbICOKOTO HaMpsiKeHWst Obin
3anaTeHToBaH ,3alMTHbIA BbIKNoYaTenb Toka HeucnpasHocTu® (Fehlerstromschutzschalter).
WHTepecHo, 4TO 3anaTeHTOBaHHOE PeLLEHne UMeno BBUAY, B NEPBYIO OYepeab, 3alMTy Noaei
npy MPSMOM MPUKOCHOBEHUW K TOKOMPOBOASILLEA YacTU BbICOKOBOMbTHON 3MEKTPOYCTaHOBKY.
HecMoTps Ha TO, YTO CyLecTByroLlee Toraa npeacrasneHne 06 ucnonb3osaHun Y30 6bino He-
CKONMbKO YMPOLLEHHbIM, MPUHUMM peLleHns 3adaun, 3akno4aroLLmincs B aHann3e BEeKTOPHOM
CYMMbl TOKOB B NPOBOAHWKAX, IBNSETCS BEPHbIM W aKTyasbHbIM [0 CHX MOP.

B Hauane 40-x rogos B BepnuHe 6bin npeactasneH npototun Y30 C 4yBCTBUTENLHOCTHIO
80 mA. BoiiHa npepsana paspaboTku 1 Tonbko B 1950 rogy B epMmaHuy Havamum CEpPUIAHO
npou3soanTs W yctaHasmmeate Y30 ¢ uyscTBUTEnbHOCTHIO OT 100 fo 300 MA. 3Hauenue
BPEMEHM OTKHOUEHNS 3TUX YCTPOICTB, MO CPABHEHWIO C HEOOXOANMBIM ObINO eLLe 0THOCUTENbHO
Benuko (0T 150 fo 200 Mc). YenelwHoe pelleHne Npo6aeMbl MOBbILLIEHUS YYBCTBUTENbHOCTH
W OONrOBPEMEHHONM HAAEXHOCTM CLEPXMBANOCH OTCYTCTBMEM MAarHWTHbIX MaTepuanosh)
C HYXHbIMM XapakTepUCTMKaMU M HEJOCTATOYHON CTAOMMBHOCTbIO 3TUX XapakTepuUCTUK BO
BPEMEHM.

B npouecce panbHedwero ycosepeHcTsoBaHns Y30 B 1958 ropy poktop Burnmaitep w3
ABCTpuM paspabdoTtan HoBOe peLueHne KoHCTPykumun Y30 co cOepexeHNEM 3HEPTUM 1 HEBOMBLLMM
BPEMEHEM 3aJepXkn cpabatbiBanns. B HacTosiee Bpems Y30 Takod KOHCTPYKLMKM MMerT
0603HayeHmre G. Mpu 3TOM BbINO PELLEHO CPa3y HECKOMbKO 3afad. Bo-nepsbix, 6binm yCTpaHeHbl
HexenatenbHble cpabatbiBaHus Y30 npu rpo3oBbix paspsgax, uTo yxe Torga SBASAOCH
6071bLUOM Npo6nemoit. Bo-BTopbIX, 66110 OCTUIHYTO yBENNYEHWE YYBCTBUTENEHOCTH [0 3HAYEHNS
30 MA 1 NOBbILLEHME 3KCNTYaTALUMOHHON HAAEXKHOCTN. AHANOMMYHOE PELLEHNE KOHCTPYKLMM, HO
C 6onbLUE BbIAEPXKOA BPEMEHM, YeM y Tuna G, no3sonvio co3patb cenektusHbii Tun Y30,
NMEIOLLWIA 0603Ha4eHne S 1 LLIMPOKO UCMONb3YeMbIit B HACTOSILLIEE BPEMS.

MocTtenenHo Y30 € BbICOKOV YyBCTBUTENLHOCTHLIO MONMYYMM PACTIPOCTPAHEHNE BO BCEM MMPE.
B 1977 rogy 3awmta ¢ nomowpto Y30, ucnonb3yemas B BUAE AOMOMHWTENBHON, PELIEHMEM
MexayHapoAHO/ 3NEKTPOTEXHUYECKON KOMUCCUM Bblna MpU3HaHa B KAYECTBE CaMOCTOATENbHO
3awmTbl (komnnekT cTaHgapTos MOK 60 364). OTa 3awmta CErogHs LUMPOKO MCMOMb3yeTes.
B HacTosilee Bpems npou3BOAMTCA 60MbLIOE YMCNO TunowucronHeHuin Y30, yTo no3sommno
B 3HQUMTENbHON MEPe PaCLLIMPUTL 061ACTb UX UCTOMNb30BAHMS.

[OnuTenbHble uccnesoBaHus v OMbIT SKCNyaTaumu NOATBEPAUIN HE0OX0AMMOCTb JOCTUKEHMS
KaK MOXHO 60N1ee BbICOKOrO YPOBHS AONTOBPEMEHHON 3KCMyaTauMoHHON HasexHocTn Y30, uto
ObIN0 TaKKe OTMEYEHO Ha 3acefaHnn MexayHapoAHOW aNeKTPOTEXHNYECKO Kommuccm B 1992
ropy. Paspa6oTku, BbINONHEHHbIE fOKTOPOM Burnmaiiepom, nossonunu B 1996 rody BbINYCTUTL
Ha pbiHOK HOBbIA TN Y30 (Tun HF7), koTopbIi 06ecneunBaeT HafexHoe yHKLMOHNPOBaHNe
yCTpOACTBA 6€3 PEryNSPHOro TECTUPOBAHMS.



3. 3APYBEXHbIV OMbIT
NCMNOJIbBOBAHUA Y30

Kak oTMeuanocb BO BBefeHWM, LMpokoMaclwTabHoe wucnonb3oBaHne Y30 obecneunBaeT
BbICOKMIA YPOBEHb 3N1EKTPOBE30MACHOCTM, KOTOPbIA YK CTan MPWBbLIYHBIM BO BCEX CTPAHaX, rae
Y30 npuMEHSOTCS MHOrO NeT. AHanu3upys MMEIoWMecs B HEKOTOPbIX CTpaHax Esponbi
CTaTUCTMYECKNE [aHHble O HECYaCTHbIX Cly4asx CO CMEPTE/bHbIM WCXOAO0M, BbI3BaHHBIX
MOPaXeHEM MOfER 3NEKTPUYECKMM TOKOM, MOXHO MOMY4uTb 4YeTKoe npeAcTaBnenne
0 MOBbILLEHNM YPOBHS 3NEKTPOOGE30MACHOCTY NMPY NOCTOSHHOM YXKECTOUEHUN TPEBOBAHWIA K HEMY.
OTOMY MOBbILIEHNK B CYLLECTBEHHOA Mepe CMOco6CTBOBANO MaccoBoe npumeHenne Y30
C HOMWHANbHBIM OTK/HOYAIOWMM  AndpbepeHumanbHbiM TokoM He 6onee 30 MA. KoHeuHo,
3HAQUNTENbHOE CHUXKEHME HECYACTHbIX Cry4YaeB CO CMepTenbHbIM WUCXOAOM 06YCNoBEHO
MPYMEHEHNEM W JPYTUX 3ALLMTHBIX MEPONPUATHIA.

Ha puc. 1 npepcTasnena anarpaMma U3MEHEHUs! Y1CNa HECUYACTHBIX Cy4aes CO CMEPTENbHbIM
MCXOOM, BbI3BAHHbIX MOPa)KEeHWEeM Ntofier aneKkTpuyeckuMm Tokom ¢ 1962 roga no 1987 rop
B LLIBeruapunu, a Ha puc. 2 — rpadhvK, UATOCTPUPYIOLLMIA YKa3aHHoe 13MeHerme ¢ 1950 roaa no
1988 rog B AscTpum.
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Puc.1  M3meHeHne ymcna CMepPTENbHbIX NOPaXKEHWIA 3NEKTPUHECKIM TOKOM
B LLBenyapw
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Kak BupHo u3 puc. 1 u 2, BHeppenne Y30 npuBENO K 3HAYUTENBHOMY YMEHbLIEHUIO
CMepTEIbHbIX MOPAXKEHNA ANEKTPUHECKUM TOKOM.
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Puc.2  WameHenme uncna cmepTenbHbIX NOPaXeHMIA SNEKTPUYECKMM TOKOM
B ABCTpUK



4. BO3ENCTBWUE ANEKTPUHECKOIO
TOKA HA OPIT'AHMU3M YEJIOBEKA

B cnyyae NpUKOCHOBEHWS 4enoBeka K 4YacTW ANeKTPOOOOPYAOBaHWS, HAXOASLLErocs nog
Hanps>KeHWeM, No Teny YenoBeka MPOTEKAeT 3MeKTpuueckuint Tok. Mpobnembl BO3AEACTBUS
9MIEKTPMYECKOr0 TOKA Ha YeN0BEKA W AOMALLHIX XKUBOTHBIX OTPaXeEHbI B AOKyMeHTe ,CoobLLEeHMe
M3K 479“ (Report IEC 479). Ha ocHoBaHuM ero BbiBOAOB pa3paboTaHbl Tpe6oBaHMs
MEXAyHapogHoro craHgapta 6esonacHocTm MOK 60 364-4-41 (HasBaHus CTaHAApTOB
npuBeaeHbl B Npunoxeruu (tadn. M-5)).

Peakuuns opraHu3ma Ha BO3ECTBME SNIEKTPUYECKOrO TOKA 1 BO3MOXKHbIE MOCNEACTBUS STOTO
BO3JE/CTBNS 3aBUCAT OT OYeHb MHOTMX (PAKTOPOB, OCHOBHbIMM M3 KOTOPbIX SBMAKOTCS:
napameTpbl 3M1EKTPUYECKORA CETH, YCNOBMS OKPYXKatoLel cpedbl (KTMMaTnyeckue 1 noroaHbIe)
ANNTeNbHOCTb BO3AEACTBUS TOKA, MEPEXOAHOE COMPOTMBIEHWE MEXAYy TENnoM 4enoseka
1 3emneii (06yBb, NON), XapakTEPUCTMKA NOMELLEHMS 1 COMPOTUBIIEHNE TENa YeNoBeKa

Ha puc. 3 npepcTaBneHa anekTpuyeckas cxema 3ameLLeHns YenoBeyeckoro Tena, a B Taon. 1
— 3HAYEHWs MOJIHOrO COMPOTMBAIEHMS Tena NPWU PasNnyHbIX MyTAX MPOTEKaHWs Toka
“Cnonb3ayemble A5 ONpedeneHns BENMUMHbI TOKA, MPOTEKAIOLLEr0 Yepes Teno YenoBeka npu ero
MPUKOCHOBEHUN K YaCTV 060PYAOBaHWS, HAXOAALEACS NOA HANPSKEHNEM.

B feiicTBMTENBHOCTI COMPOTUBIEHNE TENA YENI0BEKA 3aBUCUT He TOMbKO OT NYyTW MPOTEKaHMs
TOKa, HO W OT €r0 MHAMBMAYaNbHbIX XapakTepUCTVK (Mona, Beca, NepexoAHoro CompoTUBIEHMS
KOXM, COCTOSHUSI 3[0POBbS), pasMepa
NOBEPXHOCTM MPUKOCHOBEHUS (MOTHBIIA
00XBaT MMM KPaTKOBPEMEHHOE MPUKOCHO-
BEHWE), BENMMYNHBI HANPSXKEHNS MPUKOCHO-
BEHUS U T. 4.

Z, — NONHOe CONPOTUBNEHNE YacTy Tena
Yenoseka

Puc.3  Onektpuyeckas cxema 3amMelyeHus Tena YenoBeka
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Tabnmuya 1. TonHoe conpoTuBReHue Tena Yenoseka, Z;

lMyTb NpoTeKaHus Toka MonHoe conpoTueneHue Tena, OM

pyKa - pyka unu Hora - Hora 1000
pyKa - Horun 750

PYKY - HOTKU 500

pyKa - rpyab 450

PyK - Tpyab 230

pyKa - 60KoBas 4acTb TynoBMULA 550
pyKM - 6OKOBas YacTb TynoBMLA 300

Ha puc. 4 npusepeHbl KpuBble 3aBMCMMOCTM BENMYWHBI MOMHOTO COMPOTUBNEHUS Tena
yenoseka ZT OT HanpskeHusi npukocHosewns UT (nyTb: pyka — pyka wiam Hora — Hora),
NOMyYeHHbIE 3KCNEPUMEHTaNbHO. Kak BUAHO M3 puC. 4, NMpU HaNPsHKEeHUM NpukocHoBeHus 230 B
cnepyeT 0Xuaatb, YTO 3HAYEHWE MONHOTO CONPOTUBNEHUS Tena y 5% ntoaei He 6onee 1000 Owm,
y 50% — He 6onee 1400 Om 1y 95% — He 6onee 2200 Om.

[rana3oH TOKOB MO CTEMEHN ONACHOCTH 1X BO3AEACTBIMS HA OPraH13M YenoBeka MOXET ObiTb
pasfeneH Ha crneylolne nHTepsans!:

| - Tokn BennunHon ot 10 [o 30 MA He MPMBOAAT K CMEPTENbHOMY MCX0Ay, HO Mpu

NPOACMKMTENBHOM BO3AENCTBAM BbI3bIBAIOT CYA0POrM, HApYLLEHWe HOPManbHOA padoThl
OpraHoB AbIXaHua U T.M.;
Il —Tokn BenuumHoi Gonee 30 MA

MOTYT SIBUTLCS MPUYUHOA CMepTH, [OMm]
€CNIM  He NpoM30AREeT ObICTPOE
OTK/MHOYEHNE MCTOYHWKA MUTaHMS. 6000 7
Bo3spencTsne TOKOB, BENMYUHBI 5500
KOTOPbIX MPUBAMXKAIOTCS K 3Haue- 5000 |
Huo 500 MA, MOXET npuBecTu 4500 |
K CMEPTENbHOMY WUCX0AY, ECNU OHM 4000 -
NpoTEKAIOT MO TENy B TeveHue Z, 3500
BpemeHu okono 0,5 ¢ v 6onee;
3000 |
2500
2000
1500 95%
0,
1000 5(5’02
Puc.4  3aBucumocTb NonHOro 500
COMPOTMBNEHUS TeNna 0 ——— [B]
YenoBeka OT HampaXeHus 0 200 400 600 Ugp—>
NPUKOCHOBEHUA.




Il = TokK BennunHom cabile 500 MA ABISIOTC CMEPTENLHO ONACHBIMU U MPK OYEHb MAoM
BPEMeHW Ux npoTekaHus. Bo Bcex cnyyasx HEOOGXOANMO He onycKaTb NPOTEKaHUs Takux
TOKOB M0 TENy Yenoseka.

Ha puc. 5 npepcTaBneHbl rpaHiyHble KPUBbIE MEPEMEHHOr0 TOKA MPOMBILLIEHHOA YacToTbl
(Cooblenne MIK 479, rnasa 2, 3-e n3panne 1994 ropa), xapakTepusylollme BO3AENCTBUE
9MEKTPUYECKOrO TOKA HAa YenoBeka B 3aBUCUMOCTW OT MPOACIKMTENbHOCTA BPEMEHU €ero
npoTekanms. MosicHeHns K puc. 5 npusedeHsl B Taon. 2.

['naBHbIM (hakTopoM, 06YCNaBMBAIOLLNM OTCYTCTBUE CMEPTENbHOrO MCX0AA MPU NOPaXKEHUN
yenioBeKa SMIEKTPUYECKMM TOKOM, SIBNSIETCS Masioe BPEMsi NPOTEeKaHUs 3NEeKTPUYECKOro TOKa.
B cneunanbHoii inTepaType NpUBOAMTCS 3HAYEHWE NpedenbHO AOMYCTUMOro MPOM3BEAEHNS TOKA,
MPOTeKaloLLIEro Mo TENy YenoBeka, U BpEMEHN ero NpoTeKaHns, pasHoro 70 MA.c. Mpu 3HaueHnsx
conpoTusnenus Tena venoseka 2000 OM 1 HanpsixeHus npukocHoserns 230 B BennunHa Toka,
npoTekatoLLero no Teny, coctasut 230/2000 = 0,115 A. Bpemst npoTekaHus Toka B 3TOM Cryyae
He [OMKHO mnpeBblllaTh 3Hadvenns 0,6 ¢. B cnyyae ucnonb3osanus Y30 € HOMUHAbHbIM
OTKMOHaWMM anddepeHUnabHbiM TokoM |, = 30 MA 3HaueHue BpeMeHN OTKNIUYEHNS Mpu
KacaHum YenoBEKOM TOKOBEAYLLEro MpoBoAHNKa 00bIYHO HaxoauTcs B npeaenax ot 10 go 30 Mc,
YTO rapaHTMpyeT BbICOKYKO CTeneHb 6e30MacHoCTy.
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Puc.5  I'paHnyHble KPUBbIE MEPEMEHHOTO TOKA
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Tabmuua 2.  duanonor4eckoe BO3AECTBIE ANIEKTPUYECKOTO TOKA Ha YenoBeKka
B 3aBMCUMOCTY OT WHTEPBANA 3HAYEHWA TOKA 1 BPEMEHM €r0 NPOTEKAHMS
no Teny (cm. puc. 5)

O60o3HaueHne UHTepeana
(AC-nepemeHHbI TOK)

MpogenbHble 3HaYeHMs
TOKa B MHTEpBane

Ousvonornyeckoe
BO3[ENCTBUE

1

2

3

AC-1

40 0,5 MA (npsimaa a)

O06bI4HO 6€3 OLLYTUMOrO
BO3/ENCTBUS

AC-2

ot 0,5 MA
[10 NIOMaHON NHWK b

06bI4HO 6€3 BpeAHOro huanoso-
TM4ECKOr0 BO3AENCTBUSA

AC-3

OT JIOMaHO! NUHUK b
[0 Kpveoi ¢1

O6bI4HO 6e3 OpraHN4EeCcKoro
noBpexpeHuns. BoamoxHa cyfo-
pora MbiLL, 1 Npo6nembl ¢ Ablxa-
HUEM, eCf TOK NpoTEKaeT
Jonblue 2 . Hapywexve
CepAeyHon fesTenbHocTH 6e3
hrbpunnsALmmM cepaeqHoi
MbLLLbl HAONIOAAETCS TONMBKO
npu 605ee NPOAOIKUTENBHOM
BPEMEH NPOTEKaHWUS 1 Npu
6011e€ BbICOKNX 3HAYEHNSX
TOKa

AC-4

BbllLE KpuBoW ¢7

YBenm4MBaeTcs BEPOATHOCTb
BO3HUKHOBEHMS TaKWX OMacHbIX
NaToNorMyecknx SBMEHNNA, Kak
OCTaHOBKa fibIXaH!s! U TKENble
oXOru

AC-4-1

cl-¢c2

BeposTHOCTb BO3HMKHOBEHMS
hunbpunnaLmmn cepaeHHomn
MblwLbl 5%

AC-4-2

c2-c3

BeposTHOCTb BO3HMKHOBEHMSA
hrbpUnnALmMM cepaeHHomn
MbILLbl NPU6nM3uTensHO 50%

AC-4-3

BblLlLE KpKBoW ¢3

BeposTHOCTb BO3HMKHOBEHMSA
hnbpunnALmn cepaeHHomn
MbILLb Bbiwe 50%

Samevanme.

Ueronbsosarmne Y30 ¢ |, = 10 MA B GO/bLLIMHCTBE CIly4aEB HE MPUHOCHT 3aMETHOIO MOBBILLIEHNS yPOBHS 6830M1acHOCTH 10
cpasHermio ¢ rpumenernem Y30 ¢ |, = 30 MA. B 10 xe Bpems npu ncrionssoakmn Y30 ¢ |, = 10 MA BosHuKaeT psa
POG/IEM, CBS3aHHBIX C JOXKHbIMU OTK/0YeHnMu Y30, 13-3a UMEIOLMXCS B CETH HEOO/bLLINX €CTECTBEHHDIX TOKOB yTEYKN
(Harpumep, Mpu HanMymn HEe3HAYNTENbHOM BAaXHOCTYH). Ecrm B Kakux-mbo TpeboBaHusX peyb MAET O HOMUHANbHOM
oTkmoYaroLem anggeperunansHom toke Y30, paHom 10 MA, TO B GO/IbLUMHCTBE C/ly4aeB B OCHOBE 3TUX TPEGOBaHMI

JieXXar CcTatbn HeMeLKux CTaH[apToB.
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5. SALLIUTA OT NMOPAXKEHUA
SNEKTPUHECKUM TOKOM 1)

CraHpapT M3K 60 364-4-41 yctaHaBnuBaeT TpeGoBaHMsS NO 06ECreyveHuto 3awmnTbl OT
MOPaXXEHUS 3NEKTPUYECKMM TOKOM MpW dKCMNyaTauun 3paHwid. JTa 3awmTa OCyLecTBASETCS
MPYMEHEHNEM MEP, KOTOPbIE AOMKHbI:

a) NpefoTBpaTUTL BO3MOXKHOCTb MPOTEKAHMS TOKa 4Yepe3 Teno Yenoseka (M307sUMS

TOKOBEAYLLMX YacTell, ypaBHUBaHWe NOTEHLMANoBs 1 Apyrue);

6) orpaHMuMTL BENWMYNHY TOKA, MPOTEKAOLLEr0 Yepes Teno YenoBeka, 40 6e30MacHOr0 3HaYeHus

(Harpumep, nyTem ucronb3osaqus SELV system, PELV system 2);

B) ObICTPO  OTKMIOYMTb HEMCMPABHOE 3MEKTPOOOOPY[OBAHNE OT WCTOYHMKA MUTAHMS

(MpenoxpanuTenu, aBTomatuyeckue Bbikatoyatenu, Y30).

5.1. 3awuTa 0T NPSMOro NPUKOCHOBEHMS 3

[ns ocylwecTBneHus paccMaTpuBAEMOW 3aluuTbl B COOTBETCTBUM C 412-M pas3fenom
M3K 60 364-4-41 npefycmaTpuBatoTCa CnegytoLine Mepsbl 6e30MacHoCTy:
3aLmTa nocpeAcTBOM M30NALMM TOKOBEAYLLMX YacTed;
3alymTa ¢ NOMOLLbK OrpaXaeHuii n 060N10YeK;
3aLumTa ¢ noMoLLbto 6apbepos;
— pa3melLLeHIe BHe 30HbI OCAraemMocTy;
HONOAHUTENbHAA 3awmTa nocpeacteoM Y30 C HOMUHAMbHBIM OTKMHYAOWMM AnddepeH-
LMasbHbIM TOKOM cpabaTbiBams |,, < 30 MA.
Yka3zaHue B ynoMsHyTOM BbILLE CTaHAapTe 06 1cnonb3osaHun Y30 B ka4ecTBe AOMONHUTENBHON
3aLUNThI CYLIECTBEHHO U3MEHMNO MOAXOA K NOBBLILLEHWIO YPOBHS 3NEKTPO6E30MacHOCTH B psife
cneunanbHbIX 3NEKTPOYCTaHOBOK.

Mpumeyarns pesakTopa.

1) B paHHoi rnaBe u janee paccMatpuBaroTCs 3alUTHbIE MEPbI, KOTOPbIE MPEAYCMOTPEHbI B CTaHAAPTAX, MPUHSTHIX
MexayHapoaHoi anekTpoTexHndeckoi kommuccueri (MOK). B psine cTpaH, B Tom ucne v Ha YkpauHe, B HacTosLLee Bpems
1CTIOTb3YHOTCS COBCTBEHHbIE HOPMATUBHBIE JOKYMEHTbI, KOTOPbIE CYLYECTBEHHO OT/M4aroTcs oT ctanaapTos MOK. Kak
ObI/I0 OTMEYEHO B MPEAMCIIOBUM, CNIEAYET OXUAATb, 4TO B Omxaniiiem OyayLieM Ha YkpauHe ctaHaaptsl MOK 6yayt
MPUHSATLI B KAYECTBE rOCYAAPCTBEHHBIX.

2) SELV system (aHrn.) — cuctema 6e30MacHOro CBEPXHU3KOrO HAnpsXeHus (B psAe JMTEPAaTypPHbIX MCTOYHUKOB
M HOPMATUBHBIX [OKYMEHTOB — Masoe HarpsxeHne); PELV system (aHrn.) — TepmuH, uCronb3yembii B Cryyae
3a36M/IEHHON Lleny CUCTeMbl 0e30MacHOr0 CBEPXHM3KOrO HanpsxeHus. Hambonbluiee 3HauyeHne HOMUHANbHOMO
HarnpsKeHus cUcTeMbl 6e301acHOro CBEPXHN3KOr0 HAIPSXKEHNS IEPEMEHHOr0 TOKa yKa3aHo B rnase 5.2.

B HOBbIX OTEYECTBEHHBIX CTaHAapTax BMeCTo Tepmuka ,SELV system* ucronb3yetcs pycckwii SKBUBANIEHT ,cucTeMa
BCHH" (cuctema Ge3omacHoro CBEPXHU3KOrO Hanpsxenus), a BMecto TepmuHa ,PELV system* — ,cuctema 3CHH*
(cucTema 3a3eMIeHHOro 6e30MacHOro CBEPXHN3KOTO HanpsxeHns).

3) KpoMme nepeqncrieHHbIX Hiuxe 3aiyuTHbIX MEp, O6LLesd MEPO A5 3alyuTbl OT MPSMOrO U KOCBEHHOrO MPUKOCHOBEHMI
SABNIAOTCS 3aLLYMThI MOCPEACTBOM ncronb3osanus cuctem bCHH wm S3CHH ¢ cobmoneHnem Tpe6oBaHmii ux BbIMoHEHNS,
pernameHThpyembix ctangapTom MOK 60 364-4-41, n 3awynta nocpesCcTBOM UCI0b30BaHNS CUCTEMbI (hYHKLMOHATILHOTO
cBepxHu3Koro Hanpsxenns (FELV system — cuctema OCHH), Tpe6oBaHusi K BbIMNOSHEHUIO KOTOPOJA Takxe
PernameHTpoBaHbl B yKa3aHHOM CTaHAapTe.

17



5.2. 3awmTa OT KOCBEHHOro NpUKocHoBeHus 1)

B cootBeTcTBUM C 413-M pasgenom MIK 60 364-4-41 mepamn Ans o6ecneyvenns 3awnTbl OT
KOCBEHHOrO MPUKOCHOBEHMS ABNSIOTCS:
aBTOMATM4YECKOE OTK/IOYEHNE NUTAHUS 3 ONPEAeNEHHOE BPEMS;

MpUMeHeHe aNeKTPOo6opyaoBaHMs knacca |l 2 unu ¢ paBHOLIEHHON M30NALMEN;

— MPUMEHEHWE U30NMPYHOLLMX (HENPOBOAALLMX) NOMELLEHWIA, 30H, NOLALOK;

MCMOMNb30BaHNE HE3A3eMIIEHHO CUCTEMbI MECTHOMO YpaBHWBaHs noTeHumanos 2;

9MEKTPUYECKOE pasfeneHne Lenei (C NOMOLWbLIO pa3fenstolero TpaHcdopmatopa Wi

MCTOYHMKA NUTAHMS, PABHOLEHHOrO €My MO CTeneHn 06ecneyeHns 31eKTpo6e30nacHoCTH).

3awmra nocpencTBOM aBTOMATMYECKOrO OTKMKOYEHWS MUTaHWS B YCTAHOBMEHHOE BpeMs

MOXET ObITb MCNONb30BaHa B cucTemax 3azemnenus Tunos TN, TT v IT (MpuMeps! BbINONHEHNS

9TUX CUCTEM 3a3eMIIEHNS B CETAX TPexhasHOro NepeMeHHOro ToKa NPeaCTaBNeHb! Ha puc. 6).
Ons achheKTUBHOrO (hyHKLMOHMPOBAHMS aBTOMATUYECKOrO OTKKOUEHUS MUTAHUS AOMKHbI

ObITb BbINOSHEHbI CNIEAYHOLME MEPONPUATHS:

— 3a3eMIIeHbl OTKPbITbIE MPOBOASLLME YacTU NOCPEACTBOM 3aLLMTHOTO NPOBOAHMKA;

— peanu3oBaHa OCHOBHAs CUCTEMA YPABHWBAHWS MOTEHLMANOB — COEANHEHWE OCHOBHOMO
(MarucTpanbHOro) 3alMTHOMO MPOBOAHNKA C METANNMYECKUMM YaCcTAMMU KOHCTPYKLMA 3AaHNS,
Tpy6amm 1 OCHOBHBIM 3a3eMSKOLLMM 3KUMOM (CM. puC. 7).

Llenbio BbIMOMHEHMS 3a3eMNEHUS SBNSETCH MOAAEPKAHWE OTKPbITbIX MPOBOASALMX yacTei
9/1EKTPOYCTAHOBKM Ha NOTEHLMane, no BO3MOXHOCTY, 67M3KOM K MoTeHumany 3emnu. NMpasunbHo
BbINOJIHEHHOE 3a3EMIEHNE AOMMKHO:

— 06ecneynTb HopManbHoe (yHKLUMOHNPOBaHKe 060PyA0BaHNS;

— OrpaHNynTbL BO3AENCTBIME NEPEHANPSIKEHNIA 1 CBEPXTOKOB;

— 3aWMTUTL OT NOPAKEHNS SNEKTPUYECKUM TOKOM.

BenuunHa conpoTUBNEHNs 3a3eMNSIOLLEr0 YCTPOMCTBA 3aBUCUT OT LiENW ero MCMonb30BaHMs
W ONpesensieTcsl pasiuuyHbIMM CTaHAapTamu. TpeboBaHus K 3a3eMNSIOWMM YCTPOMCTBaM
W 3aLLMTHBIM NPOBOAHMKAM npuBefeHbl B ctanaapte MOK 60 364-5-54.

ABTOMAaTNYECKOE OTKMHOUEHNE UCTOYHMKA MUTaHNS 06ECMEeYMBAETCS YCTPOACTBAMM, KOTOPbIE
AOMXKHbI OCYLLECTBUTb OTK/IOYEHIE B Cllyyae, ECNIM Ha OTKPbITLIX MPOBOAALLMX YACTAX BO3MOXKHO
NosABNEHNE HanpPsXKeHNs NPUKOCHOBEHNSA, NpesbillatoLee 1onycTuMoe 3HadeHne U, npuHaToe
cornacHo ctaHgapty MOK 60364-4-41 pasHbiM 50 B 4. B psge crieuuarnbHbIX YCTaHOBOK
B COOTBETCTBUM C [EACTBYIOLIMMY CTAHAAPTAMI HOPMUPYIOTCS MeHbLLUME 3HaueHMs U, .

TNpumeyanms peaxTopa.

1) Cm. npumeyarme 3) k rnase 5.1.

2) Cornacro pevicteyroweMy [OCT 12.2.007.0-75 ,M3penus anexktpotexuuyeckue. ObLme TpeboBaHus 3/1eKTpobe-
301acHocTn" k 000py.A0BaHMIo Knacca Il OTHOCAT n3Aenms, MMEroLLNE ABOVIHYHO NI YCUTIEHHYIO M3OTISILINIO U HE MMEIOLLNE
3/1EMEHTOB [/151 3a3eM/IGHNS.

K knaccy | cornacro FOCT 12.2.007.0-75 oTHOCUTCS 060pYA0BaHHE, MMEIOLLee M0 KpaiHes Mepe pabdoydyro M30NaLmo
1 371eMeHT N1 3a3eMnieHms. B criydae, eciv ugenme knacca | iMeet npoBog /1S MOUCOENHEHNS K UCTOYHMKY MATAHUS,
TO 3TOT NPOBOA JO/KEH UMETb 333EMTISHOLLYHO XKUY U BUNIKY C 3a3EMNSIOLIMM KOHTAKTOM.

3) He3asemneHHas cuctemMa MeCTHOro ypaBHuBaHusa 0TeHUnasoB rnpegycmatpusaet o6besnHeHne Bcex OTKPbITbIX
MPOBOAALLMX YACTEA M CTOPOHHMX MPOBOAALUMX HYACTEN, OJHOBPEMEHHO AOCTYMHbIX /IS MPUKOCHOBEHMS. /7/.7[4 aTom
coucTeMa He 0/1XKHA MMETb CBA3M C 3eMIIeN.
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CunTtaeTtcs, 4TO0 B 9TUX yCTaHOBKax, u3-3a Heénaronpmmelx C TOYKM 3peHus SﬂeKTpOGG-
30MacHOCTM YCNOBUIA, 3HA4EHWe NOSIHOrO COMPOTUBNEHUS Tena YenoBeka 00bI4HO MOHUKEHO.

Tpumedarns pegakTopa.

4) B cooTseTcTBMM C 0TEYECTBEHHOIA HopMaTuBHoW 6asoi (TOCT 12.2.007.0-75) 6e3onacHoe CBEPXHU3KOE HarnpseHne
— HanpsyKeHne, KOTopoe He NpeBbILLaeT 42 B Mexay 0TAeNbHbIMU POBOJHUKAMY WM MEXJY MPOBOAHMKAMM 1 3EMIIEA,
a 0e3 Harpy3ku 310 HanpsxeHue He npesbiaet 50 B. [pu Ham4un 0co60 HeOnaronpusiTHbIX yC0BMIA, KOra OnacHoCTb
[10PaXEHNS SIEKTPUYECKUM TOKOM yCyryONiaeTcsi TECHOTOM, HeyA0OHbIM MOI0XEHNEM PaO0TakOLLEro, CONPUKOCHOBEHNEM
C 6O/bLLIAMY METANINHECKUMY XOPOLLIO 333EM/IEHHLIMM [I0BEPXHOCTAMY [/151 TUTAHNS PYYHbIX CBETUIILHUKOB 6E30MACHbIM
CqUTAETCS HaNpsixeHme He Bbilie 12 B.

TN-C ,
L1 R, — conpoTuBneHne 3a3emMnAoLEro yCTpoit-
L2 CTBa OTKPHITOI NPOBOASALLEN YacTH;
L3 Rg — conpoTuBneHne 3asemnaiowero ycTpoi-

PEN CTa MCTOYHNKA MUTAHNS;

i
|
1 2 i 1 — UCTOYHIK MUTaHNS!
LRy }

2 — OTKpbITas NPOBOASLLAS YaCTb.

L1 BykBeHHOe 0603Ha4Y€HMe TUMOB CHUCTEM
L2 3336MIeHHA:

L3 MepBas bykBa - XapakTep 3a3eMNeHUs UCTOY-

N \ PE HIKa MUTaHMS!:
I ;
PEN 1 i + T N T — HenoCPEACTBEHHOE NPUCOBAVHEHNE OHOI
1 +l 2- 1 TOYKI TOKOBEYLLEN YacTy K 3eMne;

|- Bce TOKOBeAyLMe 4acTu U3onmpoBaHbl OT

TN-S 3eMIM UMM OfHA TOYKA 3a3emmeHa Yepes
L1 COMPOTUBIEHME;
L2 Bropas bykBa - xapakTep 3a3emneHnst OTKpbl-
L3 ThIX  NPOBOAALMX  YacTeil
N 3MEKTPOYCTAHOBKM:
Jif ’ PE T - HenocpeACTBeHHast  CBA3b  OTKPbITbIX
i

Rg 1 2— i NPOBOASALYMX YaACTEN C 3emMneit;

N - HenocpeACTBEHHAst  CBA3b  OTKPbITbIX
MPOBOASLLMX YaCTelt C TOHYKOI 3a3eMeHns

1T L1 MCTOYHMKOB MUTaHMA (B cucTemax nepe-
MEHHOr0 ToKa 0BbI4HO 3a3eMNAETCS HEeMT-
L3
N TpeTbs bykBa - YCTPOCTBO HyNEBOro paboyero
5 1 HyNeBoro 3alWTHOro NpPoBO/-

HUKOB:

‘\}7
A
w

+ u
Y
>

C - chyHKumm Hynesoro paboyero (N) 1 Hyne-
BOr0  3aluTHOrO npoBofHUKoB  (PE)

I
—
L1 06beanHeHbl B 04HOM npoBogHuke (PEN);
L2 S — (hyHKLMM HyNieBOro paboyero v Hyrnesoro
T L3 3alMTHOrO NPOBOAHIKOB 06ecneynBaoTCs
P I pasgenbHbIMM NPOBO/HUKaMK (COOTBET-

cteenHo N v PE).

[8 n

Ra

Puc.6  Mpumepsbl BoinonHeHust cuctem 3asemnenns TN, TT u IT nepemeHHOro Toka
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[pynnoBoui wumok X

/| PEN -
|= D é] N
. — PE
15 °
Ns)
(=)
s
(=)
S
xQ
A [pynnoBou wumok
R
Ie ® é] N
— PE
% aBHbili pacnpegeAumenbHbil Wum (cucmema
S 3a36MABHUS cemu
§ muna TN-C-S)
S - ’Qa\ﬂ PEN \ Memanauyeckue yacmu
g XX e XX M) KOHCMPYKUUG 3gaHUs A
é [ [ J [ ] [ 2 ]
R

ApmamypHasi cmanb

Kene306emoHHbIll pyHgamMeHm, 3a3eMAUMEAb 3gaHUs

OcHOBHaa cUCTeMa YrpaBrieHa NOTEHLMAIOB 06eUHAET:

* OCHOBHOW (MarucTparnbHblii) 3aWUTHbIA NPOBOAHMK;

* OCHOBHO 3a3emnstowmin 3axum (EP);

* cUCTEMy TPYO B 34aHUN U MeXAY 3AaHNAMM (ras, BOAa);

* METaN/IMYECKME YaCTW KOHCTPYKLMIA 3A4aHWUS, CUCTEMbI LIEHTPAbHOrO OTOMNEHMS,
BEHTUNALMN, KOHANLMOHUPOBAHWS.

2 HyneBsoit paboumin nposofHuK (N);

7> - HyNEeBOI 3aWyTHbI NpoBoAHuK (PE);

ﬁg — COBMELLEHHBIA HYNEBON paboynit NPOBOAHNK W HYNEBOI 3aluTHBIA NpoBoAHUK (PEN).

Puc.7  Mpumep BbINONEHUS YPOBHUBAHMS NOTEHLMANOB B 3AaHUM ((hasHble MPOBOAHNKN
C LeMblI0 YMPOLLEHNS PUCYHKA HE NOKa3aHbl).
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Havnbonbluee Bpems, B TEYEHWE KOTOPOrO [O/KHO MPOU30ATH aBTOMATUYECKOE OTKKOYEHWe
MCTOYHWKA, HOPMMPOBaHO. Hanpumep, B ceTsix cucTembl TN Ans Lener, MUTatoLLmMX NepeaBuxHoe
UNM NepeHocHoe 060pyaoBaHue Knacca | nocpeACTBOM LUTENCENbHbIX PO3ETOK Uiu 6e3 HUX, Npu
HOMWHAMBHOM HanpsKeHnn Mexay asoi 1 3emneid, pasHoM 230 B, Bpems OTKMHOYEHUs He
JOMKHO npesbiwats 0,4 ¢. [Ons uenei, nuTalOWMX CTaUMOHApHOE 3NEKTPOOBOPYAOBAHME,
MakcuManbHoO AONyCTMMOE BPEeMs OTKMHYEHNs cocTasnseT 5 ¢.1) MakcumanbHo aonycTuMble
3HAYEHNs BPEMEHI OTKMIOYEHNS ONPeeNeHbl, UICXOAs U3 3HaHWA 0 BO3[EACTBIUN 3NEKTPUYECKOTO
TOKa Ha OpraHu3M yenoseka (puc. 5).

Ecnu Tpebyemble 3Ha4eHNs BPEMEHU OTKIKOUEHUS UCTOYHMKA NUTAHMS NOCPEACTBOM 3alLuThI
OT CBEPXTOKA He MOryT 6biTb MOMyyeHbl 00bI4HbIMK Coco6amu (BbIGOPOM YCTPOACTBA 3aLLMTHI,
YBENIMYEHNEM CEYEHNA NPOBOJHNKOB ANS MOMYYEHNS HYXKHOrO 3HAYEHWS! NOSIHOMO COMPOTUBNEHMS
uenu 3aMbIKaHVIFI), HGOGXOJ],VIMO npuMeHeHve ﬂOI'IOJ'IHI/ITeJ'IbHOVI CUCTEMbI ypaBHUBAHUA
noTeHuManos unu ucnonb3osaxue Y30.

Cpenu ycTponcTB, 06ecneumBatoLLMx aBTOMATUYECKOE OTK/HOYEHNE UCTOYHMKA NuTaHns, Y30
3aHMMaeT 0coboe MecTo. Kak M fpyrve yCTpoiicTBa aBTOMATUYeCcKOro OTkmoueHms, Y30
CMOCOGHO 3aLLUTUTL YeN0BEKA MPU MPUKOCHOBEHUM K OTKPbITBIM MPOBOASLLMM YacTaM B Cyyae
HapylweHus u3onauun Tokosedywmx uvacted. OpHako, Y30 sBNseTCs €AMHCTBEHHbIM
YCTPOMCTBOM, CMOCOGHBbIM 3aLUTUTL 4enoBeka OT MPAMOro CAy4aiiHoOro NPUKOCHOBEHMS
K TOKOBeyLLen yacTu.

Y30 MoryT 6bITb MCMOMb30BaHbI B 3MEKTPUYECKUX CETAX C CUCTEMaMu 3a3eMMeHUs TUMOB
TN-C-S, TN-S, TT u IT (puc. 6).

Bameyanme.

Ucnonb3oBanne Y30 B uensx 6e3 3alyuTHOro MPOBOAHMKA (HAMpuMep, B CTapbiX
[IBYXPOBOAHbIX CeTAX ¢ npososamu L u N) cornacHo HOBbIM TPeOOBaHUAM HE [O/KHO
CYNTaTLCS [JOCTATOYHON MEPOI 4715 00ecrieyeHnss 6e30MacHoOCTH 1pu MPUKOCHOBEHNN
K OTKDbITbIM NMPOBOAALYMM HacTAaM [JaxKe B TOM C/ly4yae, Korga HOMMHA/IbHBIA OTK/IOYaoLYMA
anchebeperumanshbivi Tox Y30 He npesbiwaer 30 MA. OTo cnegyet u3 TpeGoBaHus 4ns
3alynTbl OT KOCBEHHOMO MPUKOCHOBEHUS K OTKDLITLIM NPOBOAALMM 4YacTaM [0CPEeACTBOM
aBTOMAaTN4eCcKoro OTK/IKOYeHNs [UTaHnA, KOTopoe NPeAnnchbIBaeT rpucoeanHeHne Beex

OTKPBLITBIX MPOBOAALUYMX YACTEN K 3ALLNTHOMY MPOBOJHMKY B COOTBETCTBUMN C 0COOEHHOCTSMM
TUIMOB CUCTEMbI 3a3eMJIEHUS.

5.2.1. 3awwuTa B ceTsx cuctemol TT 2

B cesix cuctembl TT 3 BCe OTKPbITbIE MPOBOASLME YACTH, 3ALLMLIEHHbIE OBHUM 3ALUMTHBIM
YCTPOVCTBOM, MPUCOEAMHSIOTCS 3ALLMTHBIM MPOBOJHNKOM K OBHOMY 3a3eMTISOLLEMY YCTPOCTBY.
3emns Npu 3TOM CNYXXWT B KayecTBe OGPATHOTO MPOBOAHWKA ANs TOKA MOBPEXAEHMS.
HelTpanbHas Touka WM, €CAM TakOBOW He CyLLECTBYET, ba3a MUTAlOLIEro reHepatopa W

Tpumeyarns pegakTopa.

1) YkasaHHoe Bpems [oOMycKaeTcs B Cly4ae BbiMONIHEHNS ONPESEeNeHHbIX yCnoBui (MpBeAeHs B CTaHAapTe
MOK 60 364-4-41), 3aBucsLLmx OT TUMA CUCTEMbI 3A3EMIIEHNS.

2) B paHHoii rnase paccMOTPEHa TONbKO 3aLUNTa OT KOCBEHHOIO MPUKOCHOBEHNS OCDEACTBOM OTK/IKOYEHNS nuTanus. Lpyrve
MepbI 3aLynTsl (MpuMeHeHne 060pyaoBarHus Kknacca ll, anekTpudeckoe pasfesnenne uened u T. M) — CM. CTaH4apT
MOK 60 364-4-41.

3) Cetnt cuctembl TT HanpseHnem [o 1 KB B OTEYECTBEHHbIX S/IEKTPOYCTAHOBKAX MPAKTUYECKN HE MCIIONb3YIOTCS.
B cootBeTcTBUM C AevicTBYoWMMA [Tpasnnammn yCTpOACTBa S/1EKTPOYCTaHOBOK", MPUMEHEHNe B 3/IeKTPOYCTaHOBKaxX 4O
1 KB ¢ r/yx03a3eM/eHHOV HeTPAsIbIO 3a36M/IEHNS KOPIYCOB 3/IEKTPOMPUEMHIKOB 663 X 3aHyIeHNs He JOTyCKAeTCs.
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TpaHchopmaTopa AOMKHbI ObiTb 3a3emneHbl. CyLIECTBEHHYH pofib B 06ECMEYEHMN 3aLMTbI
WUrpaeT CyMMapHOe COMPOTUBIEHME 3a3eMAUTENS 1 3a3eMNSIOLLEro NpoBoAHMKa RA, 3HadeHue
KOTOPOr0 A0/KHO NOAUMHATLCS CREAyHOLLEMY YCI0BHIO:

Ry<U/L,  [1]

roe:
la ...BEJINYMHA TOKA OTK/KOUEHUS 3aLUMTHOrO YCTPOMCTBA OT CBEPXTOKA (npe,qoxpaHMTenﬂ nmnu
aBTOMaTM4eckoro BblKJ'IiO‘-IaTeJ'Iﬂ)”.

B cnydae ncnonbaosaHus Y30, samenns napametp |, B dopmyne [1] Ha |, (HOMUHaTbHbI
oTKoYaroLLmMi anddeperumansHolin Tok Y30), nonyyaem creayoLLee ycnosue:

Ry=U /Ly  [2

Mcnonb3oBanue Y30 No3sonseT yBenuunTh MakcuMasbHble 3HaYeHns conpoTuenenus R, (taon.
3) Ha HECKOMbKO MOPSAKOB MO CPABHEHWIO C €ro [OMYCTUMBIMU 3HAYEHUSIMU NIPU MPUMEHEHNM
3aLUMTbI OT CBEPXTOKOB.

Tabnuua 3. MakcumansHo [onycTUMbIe 3HaueHns conpoTusneqna R, B cetn TT npu
PasnNYHbIX 3HAYEHNSX HOMUHAMBHOTO OTKITHOHAIOWEro AuddepeHLManbHo-
ro Toka Y30

HoMuHanNbHbI OTKIOHaKoWMiA

Ancdheperumanbhbii Tok Y30 I, 0,01 0,03 0,1 0,3 0,5
(Al

MakcumaneHoe npuU =50B |5000 |[1666 | 500 166 100
3HaueHme

conpoTusneHus R,

[OM] nomU =25B |2500 |833 250 83 50

5.2.2. 3awmTta B ceTsix cuctembl TN 2

Cetn cuctembl TN SBAAKOTCS CambiMM PacnpOCTPaHEHHbIMU CETAMM B GOMbLUMHCTBE CTpaH
Esponbl. B ceTsax cuctemsl TN BCe OTKpbITblE MPOBOASLUME YACTW ANEKTPOYCTAHOBOK AOMKHbI
ObITb MPUCOEAMHEHBI K 3a3eMNEHHOV HEMTPaNbHOM TOYKE MCTOYHMKA MUTAHWS NOCPEACTBOM
3aLUNTHBIX NPOBOAHMKOB. Ecnm HeﬂTpaanon TOYKM HeT, Unn OHa HeAoCTynHa, OOMKEH ObITb
3a3emneH (hasHbli MPOBOJHMK.

pnmeyarme peaakTopa.

1) lNoa Benn4ymnHoi la B JaHHOM Crly4ae noapasyMeBaeTcs 3Ha4eHne Toka, 00ecrieqnsaroliee cpabatbiBaHne 3alyuTHOro
YCTPO/CTBA C 00PaTHO 3aBUCHMOV TOKO-BPEMEHHOV XapakTepuUCTUKO/ 3a BpEMS, He npesbiluarolyee 5 c. Ecm salymntHoe
YCTPOJCTBO SB/IAETCS TOKOBO OTCEYKON, TO la — yCTaBKa o TOKY OTCEYKM.

2) Cm. npumeyarwe 1) k rnase 5.2.1.
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OcHoBHOE ycnoBwe 3neKTpo6e30nacHoCTH B CeTv cucTeMbl TN COCTOMT B TOM, U4TOObI 3HA4EHME
TOKa NMpu KOPOTKOM 3aMblKaHUi MeXAY hasHbIM MPOBOAHUKOM W OTKPLITOW NMPOBOASLLEN YaCTbHO
MPeBbILLAN0 BEAMYMHY TOKa cpabaTbiBaHus 3alMTHOrO YCTpodcTea la 3a HOpMMpOBaHHOE
Bpemsi1). To ycnosne MOXeT ObITb 3anMCaHo B BUAE:

Zg <Uy/l,, 3]

rge:
Zy  ...NOMHOE COMPOTUBAEHIE Lieny “chasa—Hynb”;
U, ...HOMMHaNbHOE HanpsikeHue Mexay hasoin 1 3emnei.

B cnydyae ncnonb3osaHus B KadecTse 3awuTHOro ycTpoictea Y30 senuunHy | cnemyet
3aMEHUTb Ha 3HAYEHMEe HOMMHAMBHOTO OTKMoYatoLero AnddepeHUNanbHOr0 Toka YCTpoicTBa
o Mon U, =230 B w |, = 300 MA MakcvmanbHO fonycTuMoe 3Hadenne ZS coctasnset 766 Om.
N3 npuBedeHHOro npumepa sicHo, YTO B Chy4ae vcnonb3oBanus Y30 3apava obecneveHus
[OCTaTOYHO HU3KOTO 3HAYEHWSt COMPOTUBNEHUS Lienu ,asda—HyNb", KOTOPYIO HAfo peLlaTb npu
UCMONb30BaHWM 3aLUMThI OT CBEPXTOKA, JOMKHA ObiTb 3aMeHeHa Ha MpOBEPKY HOPManbHOrO
yHKLmoHMpoBaHus Y30 M 3alWMTHOTO MPOBOAHMKA. KOHTPOMb MOMHOTO COMPOTUBAEHNUS Lienu
,asa—Hynb" cneayeT NPOM3BOANTb TONBKO Ha BXOAHbIX 3axuMax Y30.

Heob6xoguMbIM yCnoBMEM HOPManbHOW paboTbl ceT cuctembl TN SIBASIETCA BbIMONHEHWE
TpGﬁOBaHMH K MakCMarbHbIM 3HAYEHUAM COI'IpOTI/IBJ'IeHVII7I 3a3eMNArLLnMX yCTpOVICTB, K KOTOPbIM
MPUCOEAMHSOTCS HETPANM UCTOUHWKOB MUTaHMS 2.

[o cux nop camoit ucnonb3yemoli Pa3HoBUAHOCTbIO CeTH cucTeMbl TN SBASETCS CETb CUCTEMbI
TN-C. B kauecTBe 3alWMTHOrO NPOBOAHWKA MPW 3TOM MCmonb3yeTcs npoBoAHUK PEN, kotopbii
OfHOBPEMEHHO BbIMOMHSET PYHKLMM HYyNneBOro paboyero 1 Hynesoro 3alMTHOTO MPOBOSHMKOB.
OTn cetn ByoyT 4acTo MPUMEHSTbCS W B OydylueM, OCOOEHHO B CTAUMOHAPHbLIX 3MEKTPO-
yCTaHOBKax npu 1ncnoiib3oBaHWn NpoOBOAHNKOB 60NbLLNX CEYEHMI.

Bonee cospeMeHHO 1 B GOMLLUMHCTBE CNy4aes Gonee 6e30MacHOi SBNSETCH CeTb CUCTEMbI
TN-S, rae ucnonb3yeTcs CaMOCTOSTENbHbI HYNEBOA 3alMTHbI NpoBOAHUK PE w Hynesow

Tpumedarns pegakTopa.

1) a. 3HaueHnsi [ONyCTUMOrO BPEMEHN OTKIIOYEHMS B 3aBUCMMOCTH OT (DasHOro HarpsiXeHns CeTH MpuBeAeHs! B TabnuLe
crangapTa MOK 60 364-4-41. [pn BbIMOAHEHU OMPEAENEHHbIX YCIOBUIA, TaKXe AaHHbIX B 3TOM CTaHAapTe, Bpems
OTK/IHOYEHNS /151 Lieneli CO CTALMOHaPHbIM 000DYA0BAHNEM MOXET MPEeBbILLATL yKa3aHHoe B Tab/mLie, HO He JO/KHO
ObiTb 60/18€ 5 C.

6. KpOMe PaCcCMOTPEHHOr0 ycroBus, 415 TOro 4T00bI B CJ/ly4ae 3ambiKaHnA 4733/-/0/’ 0 NPOBOAHNKA Ha 3eM/Ir0 MoTeHynan
3aLUYNTHOrO MPOBOAHNKA M CBA3AHHbIX C HUM OTKDbITBIX NDOBOAALUMX vacrei He npeBbiLLasn 3Ha4eHns UL, AOJIXHO BbINO
JIHATBCA CliefyroLee COOTHOLLeHne:

Ry/Re=U, Uy~ U,),

rge:
RB  ...CyMMapHOe COMPOTUB/IEHNE BCEX 3a3eMIITESNIEN, COBLAMHEHHBIX NaPanesbHo;
RE  ...MUHUMA/IbHOE 3HAYEHME COMPOTUB/IEHNS 323EMIITENS CTOPOHHUX MPOBOASILUMX YACTEN, HE MPUCOEANHEHHBIX

K 3aLYNTHOMY MPOBOAHUKY M OKA3aBLUMXCA B Lienn 3aMbIKaHNs Ha 3eMITH0.

2) B 0Te4ecTBeHHbIX 3/1EKTPOYCTAHOBKAX TPeXEhasHoro ToKa HanpseHneM [0 1 KB C I/7lyXo3a3eMNieHHON HeATpasbo
B cooTBETCTBAN C ,[lpaBuiamu ycTpoiicTea 3NIEKTPOYCTAHOBOK " CONPOTUB/IEHME 3a3EMASIOLLIEro yCTPOVCTBE, K KOTopoMy
PUCOEANHEHbI HEATPA/IN FEHEPATOPOB Wi TPAHCGHOPMATOPOB, B /H000E BPeMS roAa A0/KHO ObiTb He 6oniee 2,4 1 8 Om
COOTBETCTBEHHO NMPH JIMHENHbIX Hanpsxernsx cetv 660, 380 n 220 B.
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pa6oumit NpoBoaHK N, KOTOPbIE MPOKNAALIBAIOTCS Pa3feNbHO, HA4YNHAS OT BbIBOAA UCTOYHMKA
nuTaHus. TakWe ceT yalle BCEro MPUMEHSIOTCS B 3[aHUSX C COOCTBEHHbIMM TPaHC-
copmaTopamu.

Paspenexve nposopHnka PEN B cetw cuctembl TN Ha oTpenbHble nposogHukn PE n N
003aTeNbHO Mpu ero ceveHnn meHee 10 MM2 no mean umvm 16 MM2 no aniomuunto 1). BapuaHt
BbINOJIHEHWS CETY C pa3aeneHunem nposofHnka PEN (puc. 8), Hanpumep, B rpynnoBOM LUMTKe, Kak
yXe ObIN0 ckasaHo, HasbiBaeTcs ceTbto cucteMbl TN-C-S 2). Mpn 3TOM, Kak 1 B CETU CUCTEMbI
TN-S, npoBoaHuku PE n N fomKHbI NpoknaabiBaTCst Pa3fentHo, a UX COeAMHEHNE NOCNE TOUKM
pasgena HegonycTumo (ctaHpapT MOK 60 364-4-41). AHanu3 npo6neM, KOTOpble BOHWKAKT
B CMyyae HapyLLeHUs 3Toro Tpe6oBaHus, U3noxeH B rnase 13.

Samevarus.

1. OBHovi u3 oTpuyatenbHbix ocobeHHocTewi cetv Tuna TN-C sBnseTcs npoTekaque yactv
,0360’46‘1' 0 TOKa B 3em/ie, YTo co3faet rnomexn B cnaboToyHbix cetsx. o atoi npu4nHe
B TeJIEKOMMYHWKALMOHHbIX CETAX yXXe [JO/Iroe Bpems UCrosb3yeTcs cnectema TN-S.

«

2. B 0onbLUmMHCTBE CrlyvaeB 3HaYeHne MOJHOr0 COMpOTUBAEHNS yemn ,asa — Hy/b
YAOBNETBOPSIET YC/IOBMIO ObICTPOIO OTK/KOYEHUS ABaPUIIHOrO TOKA NMPEAOXpaHNTENeM Wi
aBTOMAaTUYECKUM BbiKk/to4aTeneM. [aBHoi npu4nHoii ucnone3osamns Y30 cenektusHoro
THna B Ha4asbHON TOYKE CEeTU SB/ISETCA 3alynTa OT MoXapa, KOTopas BO MHOMMX CTpaHax
TPe6yeTCs B 0053aTE/LHOM 10PSIAKE.

TN-C-S

O

>
>
O O|PE

* — HeLOMyCTMMOE NMPUCOEANHEHWE

Puc.8  Pasgenenue npoogruka PEN B cetu cuctembl TN-C-S

pnmeyanns pesaktopa.

1) Wmeetcs B Bugy Tpebosanue ctaHaapta MOK 60 364-4-41.

2) Cetvt cuctembl TN-C-S HalL/m y HAc LLIMPOKOE MPUMEHEHNE MOC/Ie BBEAEHNS B AeVicTBue B 1994 r. namenexmi 8 ,lpasnna
YCTPOVCTB 3N1EKTPOYCTaHOBOK", B COOTBETCTBUM C KOTOPbIMM B MOMELLEHMSX XUTbIX U OOLUECTBEHHbIX 34aHNA JO/KHBI
TIPUCOBANHATLCS K 3ALUNTHBIM MPOBOAHUKAM METasIMYECKUe KOPryca dNEKTPONPUEMHNKOB, OTHOCSLUMXCS K rpueopam
Kknacca 1, a po3eToyHble ceTH JOMKHbI BbIMOMHATLCS TPEXTPOBOAHBIMA.
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5.2.3. 3awuTa B ceTsx cuctemsl IT 1)

B cetsax cuctembl IT 2) UCTOUHMK MUTAHWS [OMKEH ObITb M30NMPOBAH OT 3EMN WK CBS3aH
C Hell NOCPEeACTBOM MOAKIOYEHUS K HEATPanM AOCTATOMHO 60NbLLIOTO CONPOTMBAEHUS. Hu 0auH
TOKOBEAYLLMA NPOBOAHNK cUCTEMbI T He JOMKeH BbITb HANPAMYIO COEAMHEH C 3eMIei.

B ceTu umeeTcs onpeaeneHHoe akTMBHOE COMPOTUBIEHUE U EMKOCTb MO OTHOLLEHMIO K 3EMNE,
KOTOpble NPeACTaBNAT COB0M NyThb ANS TOKA YTEUKM UM TOKA 3aMblKaHus Ha 3emnto. [ins Toro,
uTO6bl M36EXaTb MOSBNEHUSI OMACHOTO HAMPSXKEHWS HA OTKPbLITHIX MPOBOAALMX YaCTAX
B pe3y/nbTaTe NOBPEXAEHNS UM NEPEKPLITUS U30ALMKM, 3TU YacTh 3a3emnsioTcs. HanbonbLuas
BENMYMHA COMPOTUBIEHNS 3a3eMNSIOLEro YCTPOACTBA ONPeAenseTcs 3HaveHem Toka
3aMblkaHUs (a3bl Ha OTKPBITBIE MPOBOASLLME YaCTV MU NepBoM 3aMbikaHum |, ®). B kauecTse
06paTHoro MpoBOAHMKA ANS TOKA NOBPEXAEHWUS MW STOM CNyXWT 3emns. BenuunHa Toka |y
BCerAa OT/IMYHA OT HYNS W 3aBUCUT OT HanpsKeHWs, 4acToTbl ToKa (A5 06bluHbIX ceTeit 50 ),
NPOTSKEHHOCTW CETU U TUNA NUHUIA ANeKTponepeaaym (kabenbHble, BO3YLWHbIE).

Mpn panbHedweM pas3BuTMM aBApUAHOM CUTyauuu, TO €CTb BO3HWKHOBEHUM BTOPOro
3aMblkaHus (GBOMHOE 3aMblKaHWe), BENMYMHA TOKA MOBPEXAEHUS OrPaHUYeHa TOMbKO MOMHbIM
COMPOTUBNEHMEM Lienn 3aMblkaHns. B CBA3M C TeM, YTO B KaYeCTBe PacyeTHOro BbiGMpaeTcs
Hanbonee HebnaronpusTHbIA Cry4ani (BO3HUKHOBEHWE ABOWHOTO 3aMblKaHWS B KOHLE NMHWK),
B pacueTHble (hOpMyNbl BBOAUTCS YABOGHHOE 3HaueHue |, 4. Ycnosus ans mpasubHOro
(PYHKUMOHMPOBAHUS 3alMTbl B CETAX cuUcTeMbl IT npu ABOAHOM 3aMblKaHUM PACCMOTPEHBI
B cTaHfapTe MAK 60 364-4-41.

B cnyyae vHAMBMAYanbHOrO MAM rPyNNoOBOr0 3a3eMEHMS OTKPbITbIX MPOBOAALLMX YaCTel,
KOrAa He BCe OTKPbITbIE TOKOBEAYLLME YacTh COEANHEHDI C OAHUM 3a3EeMNSIOLNM YCTPOICTBOM,
JO/MKHO ObITb BbINONHEHO ycnosue [1] rnasbl 5.2.1.

Mpobnema ncnonb3oBaHus uyecTBUTENLHOrO Y30 B ceTn cucTembl IT UMeeT [OCTaTOYHO
NpoCTOe peLLeHne — B cyvae npuMeHenns Y30 ero cnepyeT YCTaHOBUTL Kak MOXHO Gnxe
K KOHUY ceTW. M3BeCTHO, YTO B CeTsx cucTeMbl IT 6onee NpeanoyTUTENbHBIM SBASETCS MCMO-
Nb30BaHWE YCTPOWCTB KOHTPONS m3onsumn. OpHOBpeMEHHOe (hyHKUMOHUPOBAHME YCTPOWCTB
KoHTpoNs 13onsauum n Y30 He oka3blBaeT BNNAHUS HA PaboTy KaXXA0ro U3 3TUX YCTPONCTB.

lpumedarns pegakTopa.
1) CMm. npumeyarne 1) n rnase 5.2.1.

2) Cetn cuctemsbl IT B 0TEYECTBEHHOM NpaKkTnKe UCrosib3yrTCA B CrieynalibHblX 3/1eKTPOYCTaHOBKax C 0BbILLEHHbIMU
TpeﬁOBaHMﬂMM K 6e3omnacHocTy, Harpumep, B LuaxTax.

3) HaubonbLuas BenmdnHa ConpoTUBIIEHNS 3a3eMASIOLYEro yCTPONCTBA [/151 OTKDBITBIX MPOBOASLMX YaCTeli OnpesenseTcs
o ¢hopMyrie (1), rae BMECTO BE/MYMHbI la CieayeT noACcTaBuTL 3HaueHne BesndnHb! Id.

4) 3pecy MeeTcs B BULY Crlyyan, Koraa cBssb C 3eM/ei BCEX OTKDbITbIX MPOBOASLUNX YACTEN OCYLLECTB/ISAETCS MOCDEACTBOM
COBAMHEHNS C 3ALNTHBIM MPOBOHUKOM. [Tpn TOM ONPEAENSIETCS MONHOE COMPOTUBICHNE LIENK 3aMbIKaHNS, KaK ANS CETH
cnctembl TN, ucrons3ys pacyeTHble BbipaxeHns u3 ctaHaapTa MOK 60 364-4-41.
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5.3. HegocTaTku 3awuThl OT CBEPXTOKOB B YacTi
obecneyeHus 3nekTpo6e3onacHoOCTH

3awmTa 0T CBEPXTOKOB, Mcnonb3yemas B ceTsix cuctembl TT, TN u IT, B yacTu o6ecneyenms
3NEKTPOOE30MaCHOCTY MMEET PSA TEXHUYECKMX HEOCTATKOB. HEKOTOPbIE U3 HUX NPUBELEHbI HUXE:

a) B psifie CNyyaes NPUXOAUTCS OrpaHNuMBaTh MOLLHOCTb NOTPEONEHNS ANEKTPONPUEMHUKOB ANS
TOr0, 4T06bI 06ECMEUUTb HYXKHOE CONPOTUB/EHIE 3a3eMNsOLLEro yeTpoicTsa RA nnv nonHoro
COMPOTUBIEHMS LiENK 3aMblkaHus ZS;

6) ecrim 3HaueHnst Zg wim R, B MecTe MOBPeXXAEHNMs HEJOCTATOYHO Malbl, TO Ha OTKPLITBIX
NPOBOASLUMX YACTAX MOXET MOSBUTLCA OMacHoe Harps)KeHe NPUKOCHOBEHMS. [lpu
HEOOMbLUIOM 3HAYEHUM TOKA MOBPEMAEHUS BPEMS OTK/IOUYEHUS BENMWKO. B Teuyenue 3Toro
BPEMEHM Ha OTKPLITOW MNPOBOASLIEN 4acTW MPUCYTCTBYET OMACHOE HaNpsKeHWe
NMPUKOCHOBEHMS, @ 3alUMTHBIA MPOBOAHWMK OCYLLECTBNSET BbIHOC NOTEHUMana Ha apyrue
OTKPbITbIE MPOBOASALLME YacTH;

B) B ceTsax cucTeMbl TN-C Ha OTKpbITbIX MPOBOAALLMX 4acTsX NOSBASETCS PasHOe HanpsKeHne
B Cyyasx:

— 3ameHbl nposoaHuka PEN Ha dasHbii;
— o6pbiBa nposoaHuka PEN;

r) Npu 3aMeHe annapata 3aluThbl Ha annapat ¢ 60bLUMM HOMUHAMBHBIM TOKOM, BbIMOHEHHO
HEKBaMULMPOBAHHLIM NEPCOHAN0M, BPEMS OTKMIOUEHWUS MOBPEXAEHHOMO y4acTka MOXeT
npeBbILaTh AOMYCTUMOE, MB0 OTKMOUEHNE MOXKET BOOGLUE HE MPOU3ONTH;

f) 3awnTa OT HEMOCPEACTBEHHOTO NPUKOCHOBEHMNS K TOKOBEAYLUWM YacTaM He obecreunsaeTcs.
BbinonHenne TpeboBaHuil, 06ecneumBaroLnNX 3NEKTPOGE30NacHOCTb B CETU CucTeMbl TT,

nocpeacTBOM NPefOXPaHUTENE UK aBTOMATUYECKMX BbIKOUaTENEN NPaKTUYECKN HEPeann3yeMo.

MosToMy B Takux ceTsix AoMmXHbl ucnonbaoBatees Y30. B cetsax cuctem TN u T ¢ BBeaeHneM

B peiicTBue cTaHgapTa MOK 60 364-4-41 yxectoyatoTcs TpeboBaHMS K BPEMEHW OTKNIOYEHUS

3alWMTHBIMK annapaTami NoBPEXAEHHOMO y4acTka ceTu. [ins cnyyaes, Korga peanusauns ysenu-

YEeHWst CeYEHMin MPOBOAHNKOB 3aTPyAHEHA, CTAHAAPT YETKO ONPeaenseT anbTepHATUBHbIE PELLEHNS:

— MCMONb30BaHWe [OMONHUTENBHOTO YPaBHUBAHUS MOTEHUMANOB, MpW BbIMOMHEHUM KOTOPOrO
[OMyCTUMOE BPEMS OTK/HOUEHNS YBENNYMBAETCS;

— ucnonb3aosaxme Y30 7,

5.4. YPOBHM 3aLLUThI

[nsi o6ecneyveHnss aneKTpo6E30NacHOCTU B CMOXHbIX YCMOBUSIX (BaHHble W JyLIEBbIE
MOMELLEHNS, CTPOUTENbHbIE MIOLAfKK, CENbCKOe XO3SNCTBO M T. f.) KPOME 3aluThbl OT
CBEPXTOKOB, 06bIYHO MPEANAratoTCs eLle TPU BapuaHTa 3aluThl:

— 3IEKTPUYECKOe pasfeneHme Lenew;
— c1CTeMa 6e30MacHOr0 CBEPXHN3KOTO HanpsiKeHus:;
— [IONONHUTENbHAS 3aLLMTa OTKPLITBIX MPOBOASALLMX 4acTed ¢ nomolwbro Y30 ¢ I, = 30 MA.

pnmeyarme pegakTopa.

1) B cootsetcTum co ctangapTom MIK 60 364-4-41 B ceTax cuctembi TN-C Y30, ynpasnsembie aneperLmansHbim
TOKOM, MDUMEHSITLCS He 0NKHbI.
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Mo NpaKkTUYECKUM COOBPaKeHUsSM (B Clyyasx, KOrfa 970 MO3BONAKT TpeGoBaHWs
371eKTP06E30MacHOCTH), KaK Mpasuio, BbIGMPAIOT HauUMEHee CAOXKHYIO B peanuaaunn Mepy
— uyscTBUTENbHOE Y30. BaxXHO noAYepKHyTb, 4TO noTpebnsemas npu 3TOM MOLLHOCTb
3MEKTPONPUEMHNKOB OrPaHNYMBAETCS NULLb BbIOPAHHBIM 3HAYEHNEM HOMUHABbHOO Toka Y30.

MexayHapoaHble HOPMbI OMPeAenstoT OCHOBHYIO 3aluTy (No-aHrnmuiAcky basic protection) kak
3aWmTy ToKoBedywnx YacTed. OTKa3 OCHOBHOW 3aLUMTbI MOXET MPOM3OATU NPU NOBPEXAEHUM
060/104KM, M3ONALMA UM B CNy4ae HanM4Ms BOMOXKHOCTMA MPUKOCHOBEHMS K TOKOBEAYLUMM
4acTaM, Hanpumep, 13-3a 0TCYTCTBUS 3aKPbIBAOLLE NaHeM, N30NALMOHHON NEPEeropoaKM 1 T. A.
[ns o6ecnedeHns 3n1ekTpo6e30nacHOCTU B Clyyae 0TKa3a OCHOBHOW 3alLMTbl MCMOMb3yeTCs
3awmTa npu nospexxpaeHn (no-aHrnmiicku fault protection). Ecnu npun atom mcnonb3yeTtcs
3aLMTHBIA NPOBOAHWK, TO PeYb WAET O 3almTe OTKPbITbIX MPOBOAALMX YacTed, KOTopble
B HOPManbHOM peXWMe He HaxoAATCa nop HanpsxeHuewm. Ecrm 3alUNTHBIA NPOBOAHUK ONA
obecrieyeHnst 3almMTbl He WMCMOMb3yeTcs, TO NpuMeHsieTcs obopyaoBaHue knacca Il unm
C PaBHOLEHHOA u30nsuMed, cucTema 6e30MacHOro CBEPXHU3KOTO HanpsXKeHus, nu6o
3MEKTPUYECKOe pa3aeneHme Lienei. Ho ombIT nokasan, 4To v 3aluuTa npu NOBPEXAEHUN MOXET
oTKasaTtb. [lo3TOMY ANS CHMXKEHUS PUCKA SNEKTPOMOPaXKeHUs [OMKHA NPUMEHSTHCS
AONoNHNTENbHAs 3alumTa (no-aHrnuiAcky additional protection). Mpu 3ToM MOXeET UCMoNb30BATLCA
AONONHUTENbHAS CMCTEMA YPABHUBAHMS MOTEHUMANoB, 060pyAOBaHME C YCUNEHHON n3onsauneN
nu6o Y30 ¢ |, = 30 MA.

Ha puc. 9 B KauectBe npuMepa npeAcTaBNneHa Cxema TPEeXypOBHEBOA 3almTbl Lenu
C 1Cnonb3oBanneM YyecTauTeNnbHOro Y30.

| — nepBbIi ypoBEHb - OCHOBHaA
L1 3awmTa NocpeacTsoM W3ons-
Lwm (4, 5),

Il - 6Topot ypoBeHb - 3awmTa npu
nospexnaexun (3, 1),

Il - TpeTwii yposeHb - [ononHu-
TesbHas 3almTa nocpescTBoM
¥30¢l,,<30MmA (2);

1 — aBTOMaTUYECKMIA BbIKNKOYATENb
- 3aliuTa OT CBEPXTOKa,

2-Y30 ¢y, < 30MA;
3 — 3alWNTHIA NPOBOAHNK;

4 - cTaymoHapHoe 060pyAoBaHNe
3awmTbl Knacea I;

5 — wrencenbHas po3eTka;

6-Y30 una S c |, < 300 mA gna
CENEKTUBHOW 3aluTbl Lenu W
3alWUTLl OT NOXApOB, BbI3BaH-
HbIX HANIMYMEM TOKA YTEYKM.

Puc.9  Cxema TpexypoBHEBOW 3aLTbl Lieni
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BaxxHoit 0c06eHHOCTbIO YyBCTBUTENLHOMO Y30 ABASETCS CNOCOOHOCTb HAEXKHO 3aLUNTUTL OT
91EKTPONOPaXKEHNS CO CMEPTENbHBIM MCXOA0M MpW 0TKa3e APYriX 3alumMTHbIX Mep. [oaTomy
OYeHb XOPOLIEA KOMOMHAUMed, C TOYKM 3peHUst OOECMEYEHMS BbLICOKOrO YPOBHS AMEKTpO-
Ge3onacHocTu, SBMSIETCS MPUMEHEHWE 3NEKTPUYecKoi Lenn ¢ obopydosanueM knacca |l
3awmwenHoi vyscTBuTenbHbIM Y30, Takoe peluenue 06ecneunBaeT 3awwnTy npu MOMOLLM
ABOVHOW WM PABHOLEHHOA €/ M30MsiuMW, a TaK K& 3aluTy Npu NOBPEXLEHUN TNOKOro
NPOBOAHWKA K 060PYA0BaHNIO W ANEKTPONPOBOSKM B LIENOM.
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6. MIPUHUWN OENCTBUA U TPEBOBAHUSA
K NOAKNIOHEHUIO Y30

Tpe6oBaHus k Y30 nofpo6HO pacCMOTPEHbl B COOTBETCTBYHLUMX MEXAYHAPOAHbIX
cranpaptax MOK 755, M3K 61008, MOK 61009 1 apyrux HOpMaTuBHbIX [OKYMEHTaX.

6.1. MpuHumun perctems Y30

Y30 cocTouT 13 cymmumpyrollero TpaHcchopmaTopa TOKa, YYBCTBUTENLHOMO OTKIHOYAMOLLEro
pene, MexaHu3ma OTK/HOYEHUS C KOHTAKTHOA CUCTEMO M Lienn KoHTpons (puc. 10). Yepes okHO
TpaHcdopmaTopa Toka nponyckaroTes Bce paboumne nposogHukn (L1, L2, L3, N). Ecnv 3a mecTom
yctaHoski Y30 OyAeT npoTekaTb TOK B 3eMNI0 WM B 3alUMTHbI NPOBOAHMK PE, Hanpumep,
B Cyyae 3aMblKaHUs Ha KOPMyC WM CNy4vaiiHOro MPUKOCHOBEHMS YENOBeka K TOKOBedyLuew
4acTu, BEKTOPHas CyMMa TOKOB B padounx MPOBOAHMKAX, MPOMYLUEHHbIX Yepe3 TpaHcdopmaTop
TOKa, OyAeT UMETb 3HAYeHWEe OTNIMYHOE OT HYAS, TO eCTb NOSBUTCS AM(MepeHUManbHbIi TOK.
Hannune andpdpepeHumansHoro Toka 06ycnasnnBaeT NosBAEHNE 3NEKTPOABMXKYLUEA Cbl BO
BTOPMYHOW OOMOTKe TpaHcdopmatopa Toka, KOTOpas MOCPEACTBOM OTKMKOYALEro pene
NPUBOAUT B AEACTBME MEXaHU3M OTKMOYEeHUs. Takum 06pa3om, MPOMCXOANT ObicTpoe
OTKMKOYEHWe MOBPEXAEHHOA 4YacTu ceTu. B cOOTBETCTBUMM C nepBbiM 3akoHOM Kupxroda
HopManbHas pabota Y30 ofecneunBaeTcs M Mpu HECUMMETPUYHONM Harpy3ke. To e camoe
“MeeT MECTO MPK HEMOJHOM YKcne paboymx MPOBOAHMKOB (TpexdasHble aNeKTPONPUEMHIKN 6e3
nposogHuka N).

PaboTta oTkntouvarowwero pene ¢ NOCTOSHHbIM MarHUTOM (puc. 11) ocHOBaHa Ha MpuHUMME
cynepnosunuunm (HaﬂO)KeHVIFI) [BYX MarHWTHbIX MoNen: MarHWTHOrO MoJist NOCTOSHHOMO MarHuTa
W MEepPeMEeHHOr0 MarHWUTHOTO MOASs, CO3LABAEMOro YNpaBnstoLel OOMOTKOW (KaTyLUKO/
B030yXaeHus). TMpu BKMOYEHHbIX KoHTakTax Y30 sikopb pene MpUTSHYT K SpMy KaTyluku
BCNEACTBME AENCTBUS MArHUTHOrO Monsi MOCTOSIHHOrO MarkuTa. MpoTueodedcTByroWwas cuna
PacTsHYTOM MPYXXWHbI HanpasneHa Ha oTTArMBaHne skops. Mocne NosBAEHUs Ha ynpaBAstoLLen
06MOTKE 13-32 Hannuus AucdepeHUManbHOro TOKa, ANEKTPOABWKYLUEA CWbl MPOUCXOAUT
Hano)XXeHhe MOCTOAHHOrO M NEepemMeHHOro MarHuUTHOro nonen. B onpe,qeneHHbm MOMEHT
OTpULATENBHOTO NOMYNEepUOa NEPEMEHHOTO TOKA B YNPaBASHOLEN KaTyLIKe Npy NPEBbILLEHNN
BEMMYNHBI AnddepeHLManbHOro Toka 3apaHee YCTaHOBMEHHOrO 3HAYeHMs, pesynbTupytowlas
3HEPrusi MarHUTHOTO NOASt OKAXKETCS MEHbLLE NOTEHLUMANLHON SHEPriN MPYXKMHbI, YTO Bbi3blBAET
MFHOBEHHOE OTNafeHNe SIKOps, BO3AEACTBYIOLIEr0 HA MEeXaHW3M CBOGOJHOMO pacLenneHus,
W Pa3MblKaHWe KOHTAKTOB. TOBTOPHOE BKMHOYEHUE MPOM3BOAMTCS BPYYHYHO MPY MOMOLLM PYYUKM
ynpaeneHus. MoTpe6nsiemas MowrocTb Y30 npu ero cpabatbiBaHuy cocTasnsieT okono 10 Br,

lpumeyarmne pegaxTopa.

1) B nanHod rnase omvcar mpuHunn paéoTsl Y30, yHKUMOHAbHO-HE3aBUCUMBIX OT HanpskeHus nutanus. OTanuus B
KOHCTPYKLN GDYHKLIMOHAILHO-3BUCUMBIX, & TaK XKE YC/IOBHO 3aBUCHMbIX OT Harpsxersi mutaHus Y30 paccMoTpeHs! B
rnase 7.
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4TO BO MHOMO Pa3 MEHbLLE, YeM MOXHO 6biN0 bl JOCTUYb, UCMOMbL3YS 0ObIYHYIO KOHCTPYKLNKO
pene C BTATMBAHWEM SIKOPS B KaTyLLKY. KOHCTPYKUMS OTKHOYAIOLLErO pefe No3BONSET NONy4uTh
3HaueHns NoTpe6asieMoit MOLHOCTM 0koo 50 MKBT. OgHaKo npu TakoM YyBCTBUTENbHOM UCMON-
HEHMW He [OCTUraeTCs A0CTaTOYHas [ONTOBPEMEHHAS SKCM/yaTaUNOHHasH HaleXKHOCTb.

3 npuHumna geictemns Y30 cnepyeT, YTO B Cly4ae KOPOTKOrO 3aMblKaHNs MeXAy padounmu
npoeoaHukamn (6e3 3emnu) Y30 He cpabaTbiBaeT. He npou3oAdeT OTKMKOYEHWE W B Cyvae
BOSHWUKHOBEHMS TOKA neperpy3ku. Takum ofpa3oM, Y30 He cnocobHO KBanuchuumpoBaTh
HanMume Neperpyski Mn KOPOTKOro 3amblKaHusl, Mp KOTOPOM TOK MOBPEXAEHUS He MPOTeKaeT
no 3eMAe UNK 3aLUTHOMY NPOBOAHWKY, Kak aBapuUiHOE COCTOSIHWE CETH.

B cBs3K ¢ Tem, yto Y30 He 3awniLaeT Lenb OT CBEPXTOKOB, 3Ty 3aLUMTy AOMKHbI 06ECNeUnTb
LONOJHUATENBHO YCTaHaBNMBaEMble ([06AaBOYHbIE) MPEAOXPaHUTENN WM aBTOMATUYECKMe

— L1
BN m— L2
BN m— L3

N

3awumeble npegoxpaHumenu

A

Mexarusm omkato4eHus

KoHmponbHas kHonka

TECT
Omxarovaroujee peae

Pesucmop

Llens 3agepxku — Y30 munoB[G], [S]
(0zpaHuyumenshbie guogsl — Y30 muna =] )

Cymmupyrowuli
mpaHcpopmamop

moka g | |
IA & lloBpexgerue ompe6umens
ﬁ

I

Is PEN
IA = IF + IS
—Re | — Ra
! A j
e e .
|, — AvdbbepeHLmansHbIA ToK | — TOK NoBpeXaeH!s

g — TOK yTe4Km

Puc. 10 MpuHumnnansHas cxema nogxntoyenmns Y30 (ceTb cuctembl TT)
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BblKnoYaTesnu, npuyem 3HavyeHue MX HOMWHANIbHOrO TOKa YKa3blBaeT W3roToBUTENb ¥30.
MapameTpbl 4O6ABOYHOIO MPESOXPAHUTENS UM aBTOMATUYECKOTO BbIKKOYATENS OMpefensioT
yctoinumocTb Y30 K KOPOTKOMY 3amblkanuio. MoaToMy ans xapaktepuctukn Y30, B yactv
BO3AENCTBNS HA HEro TOKOB KOPOTKOrO 3aMblKaHWsl, 4acTo ynoTpebnstoT 6onee TOUHbIA TEPMUH
— yCNoOBHAs YCTONYMBOCTb K KOPOTKOMY 3aMblkaHmio (cM. rnasy 9). [pyrum peLueHnem npo6neMbi
ABNseTCS Ucnonb3oBaHne Y30 €O BCTPOEHHOM MAKCUMAbHON TOKOBOV 3aLLMTON.

Samevanwe.

Heobxoanmo pa3nnyaTte 4Ba MOHATUS: HOMUHASbHBI OTKAKOYAKOLLMA ANCHCEPEHLMATbHBI
TOK 1 HomuHanbHbiii Tok Y30. OnpegeneHune 3Tnx TEPMUHOB MPUBEAEHbI B HA4ane KHUrM
B pasgene “Tepmutbl’.

6.2. TpeboBaHus K noakntoyeHuo Y30

Mpn MoHTaXXe Y30 A0MKHBI ObITb BbIMOMHEHb! CNEAYHOLUNE YCOBUS:

a) 3amLiaemble OTKPbITbIE MPOBOASALME YAaCTW AOMKHbI ObITb NMPUCOEAMHEHBI K 3aLLMTHOMY
MPOBOAHMKY;

6) 3amTHbIE NPOBOAHMKM BbIGUPAIOTCS B COOTBETCTBUM CO cTaHfapToM MOK 60 364-5-54;

B) Yepe3 OKHO TpaHcchopmaTopa TOKA [OMKHbI ObiTb MPOMYLUEHbl BCE HEOOXOAMMbIE, C TOYKM
3peHns HopManbHoro dyHKuMoHnposarus Y30, pa6oune NpoBogHMKN (CM. puc. 13);

r) Y30 [omkHo oTKMo4aTh BCe paboyme MPOBOAHWKN 3aLUMLLAEMO Lienu;

Hacmpotika
K uyBcmBumensHocmu 2%
CD [TocmosHHbIl <> [TocmosHHbIl
lpyxuna y MazHum P y/ MazHum
J <> S
>
<Y
I > I
‘ R !
o 1 3
[l I I
n;
\ l
Skopb | | N — .
jA MazHumebiti |
x NMOMOK Kamyuwku !
N |
= < :
[l
Kamywka ___—» ‘
Bos6yxgeHus ! Spmo
- - KamyuwiKu

Puc. 11 Otkniovatowlee pesnie ¢ NOCTOSHHBIM MarHUTOM
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[) Yepe3 OkHO TpaHcdopmaTopa Toka Y30 nponyckaTb 3awmTHbIi npoBogHuk (PE, PEN) He
crenyer;

€) Ao BBefeHNs B akcnnyataunto Y30 AOMKHO ObiTb UCMbITAHO, @ B MPOLIECCE IKCMyaTaunm ero
COCTOSIHWE AOMMKHO NEPMOANYECKM KOHTPONMPOBATLCS (06bIYHO pa3 B 1-3 mecsua).
MpuBeaeHHble YCnoBus SBNAIOTCS OOLMMWA AN BCEX TUMOB CUCTEM 3a3eMIeHus

aneKkTpuyeckux ceteir. Mpu ucnonb3oBaHuu cet cuctembl TN B GONMbLUIMHCTBE CTpaH He

TpebyeTcs OTKNIoYeHne Hynesoro pabodero npoBoaHuka (N), Tak Kak ero noTeHuMan O4eHb

6130K K noTeHumany seman. Y30 ¢ NpsiMbIM OTKKOYEHNEM BCETAa PasMbIKatoT U NpoBOAHVK N.

Bameyanme K nyHKTy ,r

B cersx cuctem TN-S u TN-C-S HyneBovi pabo4uii MPOBOSHNK OTK/KOYATBCS HE [OKEH,
€C/IM OH HaXOANTCS HafeXHO Ha MOTeHLMane 3eMm (CoBO ,HAZEXHO" 03HA4aeT, 4YTo
HanpsKeHne MPUKOCHOBEHUS Ha OTKDLITON MPOBOASLYEN YacTy Mpu MOBPEXAEHUN un
NEPEKPbITUN M30NSLMN He OyAET npeBbiLaTe JomycTumoe 3Hayenme UL). [ns obecnedeqns
9TOr0 Hyneso# 3alynTHbIi MPOBOAHMK CNEAYeT 3a3eMNSTb Kak MOXHO B 60/bLieM
Konm4ecTse MecT. Hynesoii pa6o4uii MpOBOJHNK AOSEH UMETb YETKOE BHELLHee OT/n4ne
(4BETOBOE). BbINONHEHNE YKA3AHHBIX BbILLE TPEOOBAHMI [103BO/IAET BbIFOAHO UCM0/L30BATH
Y30 ¢ Henpsmbim oTK/H0YeHMEM (puc. 13), rae MoryT ObiTb MPUMEHEHBI TPEXTO/OCHbIE
IPEAOXPAHNTEN I ABTOMATUYECKME BbIK/HOYATE N,
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7. TUIMOUCNONHEHUA Y30

Knaccudpmkaums Y30, ynpasnsieMblx AnddepeHumanbHbiM TOKOM, MOXKET ObiTb NPOU3BEAeHa
cneaytoLmm 06pasom:

— COrnacHo cnocoby MOHTaXa: ANns (UKCMPOBAHHOTO MOHTaXa B pacrpedenuTenbHbIX LWuTax
1 MOGUNBHOTO MOHTaXA (afanTepbl ANs LWTENCENbHbIX PO3ETOK);

COrNacHoO (YYHKLMOHANBHON 3aBUCUMOCTM OT HANPSXKEHUS NUTAHUS:

Fl - doyHKUMOHANEHO He3aBUCUMbIE,

DI - dyHKUMOHANBLHO 3aBUCHMbIE,

HF| - dyHKUMOHANBLHO YCNOBHO 3aBUCUMbIE (CM. rnasy 7.4);

COTNACcHO KOHCTPYKLMM MeXaHu3Ma OTKMIOYEHUS: C MPAMbIM OTKIHOYEHNEM (MEXaHW3M
OTKJKOYEHNS SBNSETCS COCTaBHON YacTbio Y30) 1 HEMPSMbIM OTKMOUEHNEM, MPUHLMNNANLHAS
cxemMa KOTOpOro npeAcTaBneHa Ha puc. 13 (B kayecTBe [eTeKTOpa WCMONb3yeTcs
CyMMUPYIOLLMIA TpaHcdhopMaTop TOKa, aHannsaTopa — OTK/ouaroLLee pese, OTKMKYatoLero
YCTPONACTBA — KOHTAKTOP WU aBTOMATUYECKWI BbIKOYATENb);

COr/IaCHO YuCy MOMKOCOB: ABYXMOHOCHBIE M YETHIPEXMOMIOCHBIE (CM. rnasy 7.1);

COr/IACHO BbIAEPIKKE BPEMEHN MpK OTKOUEHUM: 6e3 3aAepXKKu cpabaTbiBaHNs, C 3a4ePXKON
cpabatbisanus — TN G, 1 cenekTuBHble — TUN S (CM. rnasy 7.6);

COrNacHo BuAY 3alLMTbl OT CBEPXTOKOB: 663 BCTPOEHHOI MaKCUManbHOR TOKOBOW 3aLLMThI U €O
BCTPOEHHOI MaKCUMasbHO TOKOBOA 3aLUMTOM (CM. rnasy 9).

Hwxe paccMoTpeHbl HekoTopble TunoncnonHerns Y30.
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a— Ans (PUKCMPOBAHHOTO MOHTaXa Ha
NPUOOPHYIO LUIMHY

6 — KOMOMHALMS aBTOMATMYECKOro
BbIKNOYaTeNs 1 AnddepeHumans-
HOrO pacuenuTens

Puc. 12 BHewnui Bug Y30 15 hMKCMPOBAHHOTO MOHTaXa
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3awwmTHoe OTKIIoYatoLLee pene
(Tvn PFR2-03-S/A)

Cymmupytowmin TpaHcdopmaTop
Toka (Tun WFR2-S/A)

3alyTHbIN aBTOMATUYECKUiA
BbIKntoyatens (Tun PMC2-250/3)

Puc. 13  CrpykTypHas cxema Y30 ¢ HenpsimbIM OTKITIOHEHNEM

7.1 HYucno nonocos

Kak 6bino oTMeueHo paHee, Y30 N0 KOHCTPYKTMBHOMY BbIMOSHEHUIO [ENATCS Ha

ABYXMONIOCHbIE, KOTOPbIE MPEAHa3HaueHbl Ans 3awmTbl B ogHodasHbix uensx (L, N), n yeTbl-
pexmnontocHble, cnonb3yemble B TpexdasHbix ceTax (L1, L2, L3, N).
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CxeMbl ABYXNOMKOCHBIX 1 YeTbIpexnotocHsIx Y30 npeacTasneHsbl Ha puc. 14.
Sameyane.

Ecnn Hynesoi paGoywi MPOBOJHMK He uCrosb3yeTcs, To K Y30 MogKmo4arTes TO/bKo
asHble npoBoHMKK. [TonmeHerne YeTbipexnonocHoro Y30 BOMOXHO U B ABYXMPOBOAHbIX
cetax. B atux caydasx Ans  00ecreyveHns QyHKUMOHMPOBAHWS Lenn KOHTPONS
(c KkHonkoi “TECT” u OrpaHn4uTeNIbHbIM COMPOTUBAGHNEM) HEOOXOAUMO MPABUIIbHO
TI04KKO4NTB MPOBOAHNKM CeTH K 3axumam Y 30. B olLeM cryyae peKoMeHAyeTcs NoAK/IYaTs
K BXOBHbIM 33XMMaM [0/IHOE YUCNI0 Pabo4nX MPOBOAHUKOB, [aXe ecnn AS MUTaHus
S7IEKTPONOTPEOUTENS UCTIONb3YETCA TOMKO YaCTb U3 HMX (HAMDUMED, HE WCrIoNb3yeTcs
npoBogHuK N Ans MOAK/KYEHNS aCUHXPOHHOrO ABUratens). 310 caMbiii MPoCTOA Crocod
UCKITOYEHNS OLLIMOKM DN 00ECTIEYeHIN GhYHKLIMOHMDOBAHNS e KOHTPONIS.

7.2. TemnepaTypa oKpyXxaioLLei cpeabl

MpuBeaeHHoe Ha puc. 15 0603HAaYeHWe YKa3blBAET MUHUMANbHYIO OTPULATENbHYHO
TeMnepaTypy OKpyXKatollel cpefbl, Ha KOTOPYK paccuuTaHa KoHCTpykumst Y30. 3HaueHue
Temnepatypbl MuHYC 25°C SBNSIETCS AOCTATOYHbIM ANS UCMonb3oBaHust Y30 B Hapy»HbIX
yCTaHoBKax "), KOHEYHO, MPU HaNMUMK BLICOKOW CTEMeHM 3alMThl 060NI04EK KOPMYCOB, BHYTPH
koTopbix yctaHasnusatotcst Y30. Ecnm Ha kopnyce Y30 Takoii OTMETKW HET, TO YCTPOMCTBO
COO0TBETCTBYET TPpeb0oBaHWAM A1 paboThl B AnanasoHe Temnepatyp oT MuHyc 5°C go nntoc 40°C.
Ecnu Y30 akcnnyatupyeTcs npu TemnepaType, 3HaueHue KOTOPOW HaxoauTcs BHe padouero
JuanasoHa, NpoucxoauT M3MeHeHWe napameTpos ycTpoiicTsa. Ons Y30, pa6oTarowmx npw
TeMnepaType OKpyxatwowen cpefbl A0 MuHyc 25°C, MPUMEHSIOTCS CheumanbHble MarHuTHbIe
MaTepuansl, CTOMMOCTb KOTOPbIX COCTaBASIET CYLLECTBEHHYHO YacTb 06Luen cToumoctn Y30.

a - 2-x nontocHoe Y30 6 — 4-x nontocHoe Y30
1 N 1 3 5 N
= | NN
TL | TL ! ! +|
2 N 2 4 6 N

Puc. 14  CtpykTypHble cxembl Y30 ¢ pasnnyHbIM YMCOM NOJOCOB

Puc. 15 O6o3HaueHne Ha kopnyce Y30, npeaHasHayeHHoro Ans
paboTbl Mpu TemnepaType OKpyXalowen cpegpl
[0 MuHyc 25 °C.

pumeyarme pegaxTopa.
1) Wmeetcs B Bugy ncrnonb3osarme Y30 B paioHax ¢ yMEPEHHbIM KMMATOM.
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7.3. HacToTa

Y30 CKOHCTPYMpOBaHbl Anst paboThl B CETAX NEPEMEHHOr0 TOKA MPOMbILLIEHHOM YacToTl,
Y BCe NapameTpbl YCTPOMCTBA COOTBETCTBYHOT 3TOM YacToTe. Kak cnedyeT u3 npuHumMna pa6oTsl
YCTPOCTBA, [ANs MEPEHOCAa SHEPruM B CyMMMPYIOLLEM TpaHcopMaTope WCMoMb3yeTes
MHOYKTUBHAA CBA3b, MapameTpbl KOTOpOI;I B CyLLleCTBeHHOVI Mepe 3aBUCAT OT YaCTOTbl TOKa.
MoaTomy npu »enaHuu npuMeHnTs Y30 B Lensix ¢ 6onee BLICOKAMM YACTOTaMU PEKOMEHIyeM
M0Mb30BaThCS KOHCY MbTaLMe U3roTOBUTENS.

7.4. 3aBUCUMOCTb (pyHKUMOHUpOBaHUs Y30 oT
HaNPSXKEeHNA NUTaHUS

7.4.1. Y30, pyHKUMOHANLHO HE3aBUCUMbIE OT HANPSXKeHUs
nutanusa (Y30 Ttuna FI)

KoHcTpykumst v npuHumn gericteus Y30 Tuna Fl onucanbl B rnase 6.1. CTpyKTypHas cxema
YCTpOACTBa 3TOr0 TUNa nNpeAcTaBneHa Ha puc. 16.

HyBCTBUTENBHBIA MexaHnaM oTkmtoueHns Y30 tuna Fl ocHalleH MexaHuyeckuM COOPHUKOM
9HEepruM, B COCTaB KOTOPOrO BXOAMT MeXaHu3M CBOGOAHOrO pacuensenns. AKKyMmynuposaHue
MEXaHNYECKON 3HEPruM, HEOOXOOMUMON AN OTK/KOUEHMS, OCYLUECTBASETCS MPU PaCTSHIKEHWM
NPYXWHbI MexaHuama oTknmoueHns. Cuna, Tpebyemas pAns cpabaTbiBaHWs MexaHu3ma
CBOGOAHOMO pacLiennieHns o4eHb Mana. MoaToMy Ans Toro, 4To6bl 06ecneynTb HAAEeXHYIO paboTy
Npu OTHOCUTENbHO OOMbLIKX YCUAMSX B KOHTakTHoW cucteme Y30 (06bI4HO HECKONbKO
KUMOrpamMMoB), MEXaHu3M OTKMKYEHUS [OMKEH ObiTb KA4eCTBEHHO M3rOTOBMEH W TOYHO
HaCTPOEH.

OTkntovaroLLee pene ¢ NOCTOSHHBIM MarHUTOM (puc. 11) IBNSIETCS rNaBHOV COCTABHOI YaCTbi0
Y30 Ttuna Fl, Tak kak ero npasunbHOE GyHKLMOHMPOBAHWE BHOCUT HauGonee BECOMbI BKNAA
B 06ecrneyeHme YyBCTBUTENLHOCTY U HagexHocTH Y30 B Lenom.

He3aBucuMOoCTb OT HaNpsKeHKs 3alumiiaemoit Lenu sensetcs npenmyectsoM Y30 Tuna Fl no
cpaHeHnto ¢ Y30 papyrux TwnoB. WCTOUHMKOM NOMyYeHUs SHEpPruu, HeoBXoaumoi Ans
cpabaTbiBaHMs MexaHu3ma OTKMKOYEHMs, SBNSETCS TOMbKO BTOPUYHA 06MOTKE CyMMUPYHOLLEro
TpaHcopmaTopa Toka MU HaMMYMM B 3aLLMLLIAEMOA Lenu TOKa, NPOTEKAOLIEro B 3EMIK0 Un
B 3alUMTHbIA NPOBOSHUK. 3HAYEHME HOMMHAMLHOMO OTKMHYAKOLLEro AuddepeHunanbHoro Toka
Y30 tuna FI moxeT coctansatb 10 MA, OfHAKO 3TO 3HAaYeHMe, KaK yXXe 0TMeYanoch paHee, He
MPUHOCUT MO CPaBHEHMIO C |, = 30 MA, OLLYTUMOrO MOBBILLEHNS YPOBHSI 6830MacHOCTM (CM. puc. 5).

7.4.2. Y30, PyHKUMOHANLHO 3aBUCUMBIE OT HANPSXKEHUs NUTaHMS
(Y30 Ttuna DI)

Y30, dhyHKLMOHANLHO 3aBUCHMbIE OT HaMpPshXeHWs nuTaHus Tuna DI, coaepxat aneKTPOHHbIN
YCUNUTENb, KOTOPbIA CNYXUT ANS YCUNEHUS W aHann3a BennuMHbl HanpsKeHWst Ha BTOPUYHOI
06MOTKE CyMMMPYIOLLEro TpaHcopMmaTopa Toka Mpu BOSHUKHOBEHUM AMbdepeHLMansHoro
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Toka. CTpykTypHas cxema Y30 tuna DI npeacTasneHa Ha puc. 16.

Pene, nutaemoe OT ycunuTens, He [OMKHO UMETb Takylo BbICOKYIO YyBCTBUTENBHOCTb, Kak
oTkntovarowee pene Y30 Tuna Fl. MexaHuam OTKNIOUEHUS TakKe MOXET ObiTb 6onee rpyobiM
11 MOXOXKMM MO CBOEIA KOHCTPYKLIMM Ha MEXaHW3M aBTOMATMYECKMX BbIKNtouaTenei. 3T dakTopsl
006€Cne4mMBatOT BbICOKYH) 3KCTNyaTaLUMOHHY0 HAAEXHOCTb MexaHnyeckon yacTu Y30. YuuTbisas,

L1 L2L3 N 4 L1L2L3 N 4
—‘— ‘——\“—7 ‘7 7777777777 M1 |-+ ‘——\‘——\.‘—— ] M2 |4
3 N
PMA A
2
1 E 2 | VE
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—13
A

1] E|| R
2 5 HFI

Fl: 1 — cymmmpyiowmit TpaHcchopmaTop Toka, 2 — 3NeKTPOHHAs Liemnb 3aaepXku ans TMnoB G u S,
3 — otknioyaiowee pene (PMA — permanent magnet ausldser); 4 — 4yBCTBUTENbHbIA MEXaHU3M
OTKJTIOYEHMS;

DI: 1 - cymmwupytowmii TpaHcdopMaTop TOKa, 2 — 9MEKTPOHHAs LUenb aHanusa ¢ pene,
3 — 5MeKTPOMarHUTHBIA MYCKOBOI MEXaHN3M, 4 — MEXaHN3M OTKIIOHEHNS;

HFI: 1 — cymmmpytowmin TpaHcdopmaTop Toka, 2 — 3MEKTPOHHAsA LieMb aHanusa v Lenb 3adepxky,

3 — 91IeKTPOMArHUTHbINA NYCKOBOW MEXaH13M, 4 — MeXaHn3M OTKIIIOHEHNs, 5 — MMHUATIOPHOe pene
(TpucTOp) ANS BO3AENCTBUS Ha SMEKTPOMArHUTHBIA MYCKOBOI MEXaHN3M.

Puc. 16  CtpykTypHble cxembl Y30 tunos Fl, DI u HF
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yTo0 aHanM3 AudepeHUManbHOro TOKa OCYLIECTBNISIET 3NMEKTPOHHBIA YCUAMTENb, 3KChya-
TaunoHHast HagexHocTb Y30 Tuna DI orpaHuyeHa HageXHOCTHHO SMIEMEHTOB 3MIEKTPOHHOV
CXeMbl, KOTOPbIE MOCTOSIHHO HAX0AATCS N0 HANPSHXKEHNEM.

Y30 tuna DI nensitcst Ha fge rpynnbl 1:
- Y30, He oTKNHOYaKLWME 3aMLLAEMYHO LIEMb B Cy4ae UCYE3HOBEHNS HAMPSIKEHUS B CETY;
- Y30, oTKNIouaroLMe 3aLMLIAEMYHO LieMb B Cy4ae CYE3HOBEHNS HANPsKEHNs B ceTu 2,

CorictBo Y30, 3aKmoyaroleecss B OTKMOYEHUM 3aLMLLAEMON Lenu Mpu UCHE3HOBEHMU
HanPsHKEHWs WHOrAa WCMONMb3yeTcs ANs 3alWTbl OT MOHVXKEHWS HanpshkeHus. Hanpumep,
6narogaps ucnonb3oBaHuto Y30 Tuna DI ans wrencensHbiX PO3eTOK, peliaeTcs npobnema
C MUTaHNEM NEPEHOCHOTO PYYHOrO 3MEKTPOMHCTPYMEHTA, KOTOPbIA OTKMOYAETC B Cyyae
3HAYUTENBHOTO MOHMKEHWUS HAMPSKEHUS MUTAHNS.

Hopwmbl, kacatowmecs wcnbitanmii, TpebytoT, ytobbl Y30, yHKUMOHANBHO 3aBUCUMbIE OT
HanpsXKEeHNs MUTaHWs, HafexHo pabotanu B npepenax oT 85% o 110% HOMMHanNbHOro
HanpshXeHus.

7.4.3. Y30, (pyHKLUMOHANLHO YCNOBHO 3aBMCUMbIE OT HaMPSXKEHMs
nutanusa (Y30 Ttvna HFI)

3amMeHa neproan4ecKoi NpoBEPKM, MPOBOAMMON C MOMOLLLIO KOHTPOMbHOM KHoMkK , TECT, Ha
NEpPMOANYECKYI0, HE3aBUCUMYHO OT YENI0BEKA, aBTOMATUYECKYIO MPOBEPKY, ABNSETCS 3afayent, He
pemaeMOVl N0 TeXHNYECKNM 1 SKOHOMUYECKUM NPUYnHaM. I'Iosmmy 0119 NOBbILWEeHNA HAAeXHOCTU
paboTbl Y30 npeanoxeHo HOBOe pelueHve (puc. 16), 3akovarolleecst B UCMOMb30BaHUM
BbICOKOHA[IEXHbIX QNEMEHTOB KOHCTPyKUuM. CpabaTtbiBaHWe MEXaHu3ma OTKHOYEHUS BbI3bl-
BAaeTCs He MNpu NOMOLWM pefe C MOCTOSIHHbIM MarHWTOM, & MOCPEACTBOM MOLLHOTO
9M1EKTPOMArHUTHOrO MycKOBOrO MexaHuama, kak y Y30 Ttuna DI. OnektpomarHuTHbIiA nycKoBoW
MexaHW3M nacCcuBeH A0 TeX Nop, Nnoka Ha Hero He BOS,D,GVICTByeT O/IeKTPOHHas Lenb, KoTopas
aHanu3npyeT CurHan, mosyyaeMblii 0T CyMMUPYIOLLEro TpaHcdopmartopa Toka. MutaHue 3Ton
Lienn Takxe OCYLYECTBASETCS OT BTOPUYHOM OOMOTKW CyMMUPYIOLLErO TpaHcopMaTopa ToKa.
Mo3ToMy 3NEKTPOHHbIE Lien aHann3a padoTatoT TOAbKO NpY HAMYMK ONPEAENEHHON BENMYMHBI
AMdchepeHLmanbHoro Toka, 4to 06ecneymBaeT Hanbonee BbICOKYH) CTEMEHb WX HaLEeXHOCTU.
Takue Y30 cornacHo knaccudpukaumnm ctaHgapta MOK 755 sBasioTcs hyHKUMOHANbHO
33BUCUMbIMW OT HanpskeHnst nuTaHns. OAHAKO, yuuTbIBas, YTO 3aBUCUMbIM SIBNSETCS TOMbKO
nyckoBo# MexaHuam i, B oTamdme oT Y30 Tuna DI, TOMbKO npu HEGOMbLUNMX 3HAYEHMSIX
Hanpshxerus (8o 50 B) 3T Y30 M0XHO Ha3BaTb YCNOBHO 3aBUCHMbIMM OT HAMPSKEHUS MUTAHMS.

TNpumeyanms peaxTopa.

1) CywecTBeHHbIM HegocTaTkom Y30 3Toro Tuna SBASETCS HEBO3MOXHOCTb BbIMONMHEHUS MM CBOMX GHYHKUWIA rpw
TIPEKPALLEHIM MUTaHNS SNIEKTPOHHOM LIEMU aHanm3a, HanpuMep, B Crly4ae 00pbiBa Hys1eBOro paboyero poBOAHUKA.

2) B co0TBETCTBUN C, AEACTBYIOLMMY B HACTOSILLEE BPEMS, OTEYECTBEHHbIMM BPEMEHHBIMU YKA3aHUSIMU 110 MPUMEHEHUIO
Y30 B anekTpoycTaHoBkax xunbix 3aaHmwi, Y30 ROMKHbI COXpaHSITb PaboToCrocOBHOCTb M XapaKTEpUCTMKN MU
KpaTKOBPEMEHHbIX ([0 5 ¢) nposanax Hanpsxexus 4o 50% HOMUHA/IbHOIO, @ MCII0Nb30BaHHe B yKalaHHbix 3garmsx Y30,
aBTOMATUYECKN OTK/IOYAIOLMX [IOTPEOUTENIEN OT CETH P UCHE3HOBEHWN W HELOMYCTUMOM NafeHnn HarpsxeHus
B CETH, He [j0ryCKaeTCs.
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Bbicokas HafexHOCTb 0TAeNbHbIX anemeHToB Y30 06ycnaBnvBaeT BbICOKYK) HAAEXHOCTb
ycTpoicTBa B LienoM. Ecnv ans paHee onucanHbix ucnonHenuii Y30 BepOSTHOCTb HEMCMPABHOCTH
coctasnseT oT 3 40 5% B Te4yeHue [ecATU NeT, TO MCMOJb30BaHWE paccMaTpuBaemMoit
KOHCTPYKLMM MO3BONSIET CHU3NTbL 3TOT NoKasaTenb Ha Mopsigok. Ha 1enonb3osaHni on1caHHOro
MPUHUMANNANBHO HOBOrO peLleHnst ocHoBaHa KoHcTpykumst Y30 Ttuna HFI, koTopas He umeeTt
KOHTpONbHOM KHomku ,TECTY, kak 910 TpebyeTcs B cTaHpapTe MAK 755. Y30 atoro tuna
OCHalLLeHo cepaucHoit kHonkoi ,SERVICE®, cnyxaluei s npoBepku YCTPOACTBa 0 ero BBOAA
B 9KCM/yaTaumio, a B AanbHeiiem — Ans npoBefeHUs NepUOANYECKIX PeBU3NA (1 pa3 B HECKOMb-
ko neT)").

7.5. YyscTtBuTenoHocTb Y30 K pa3nnyHbiM Buam
ancbepeHUManLHOro Toka

B psge cnyyaes B CBA3W C WUCMOMb30BAHWEM CWOBBLIX CXEM C MOMYNPOBOAHWUKOBbLIMM
3M1EMEHTAMM MPOUCXOAUT UCKAXKEHWE KPWUBOW NEPEMEHHOMO TOKA, COMPOBOMXAAKLLEECS POCTOM
B Heil AONW MOCTOsiHHOW cocTasnswowen. Mpu npumenenun Y30 B Lensix ¢ MOLYHbIMK
noTpebuTensMn HeOOXOLMMO aHANM3WPOBaTb KPUBYK TOKa, npoTekawowero yepes Y30,
1 BbIGpaTb COOTBETCTBYIOWMIA STOA KPMBOW TUN ycTpoiicTa. Yale Bcero npumensoT Y30,
npeaHasHayeHHble Ans nepemeHHoro audbdepeHumansHoro Toka (tun AC), pexe — pns
nepeMeHHOro 1 0HOBPEMEHHO A7t MY IbCUPYHOLLEro NoCTOAHHOrO Toka (Tun A) 2. Mpadmyeckue
0603Ha4eHus, XxapaKTepuaytoLume cooTBeTcTaytoLmiA Tun Y30, npefcTaBneHbl B Tabnuue 4 1 ux
MOXKHO HalTV Ha KOpMyce Kaxoro ycTporcTsa 3.,

3amevanue.

Ueronesosarne Y30 c |, = 10 MA B O/bIIMHCTBE C/ly4aEB He MPUHOCHT 3aMETHOIO MOBBILIEHNS! yPOBHS 0830MACHOCTH 10
cpasrenmo ¢ npumerernem Y30 ¢ |, = 30 MA. B 1o xe Bpems npu ncrionbsosanm Y30 ¢ |, = 10 MA BosHmuKkaeT psg
r1pO6/IEM, CBA3aHHbIX C OXHbIMU OTKIHOYeHUaMU Y30, 13-3a MMEIOLUMXCS B CETU HEOOMbLUMX ECTECTBEHHbIX TOKOB YTEYKM
(Harpumep, Mpn Hannymn HE3HaNTENbHON BAaXHOCTH). ECrn B Kakux-m60 TpeboBaHusX pedb MAET O HOMUHA/bHOM
OTKMoYarLLemM anggpepeHymansHom Toke Y30, paBHom 10 MA, TO B GOMbLUMHCTBE Clly4aeB B OCHOBE 3TuX TPeGoBaHWi
JIeXar cTatbu HEMELIKUX CTaHAapTOB.

39



Tabnuua 4. 0603Ha4eHMs, XapaKTepuaytoLme HyBcTBUTENBHOCTL Y30 K pasnuyHbIM
BMaam anddepeHLmMansHOro Toka (cornacHo ctaHaapty MOK 755)

0O60o3Ha4eHue Tun Caoiictea Y30

AC YyBCTBUTENBLHO K NepemMeHHoMy AnddepeHLmansHomy
TOKY

Homy ") andpchepeHLmManbHbIM ToKam

YyBCTBUTESIBHO K NEPEMEHHOMY, NMYTbCHPYHOLLEMY NOCTOSIH-
B HOMY U CraXeHHOMY MOCTOSIHHOMY ZAuchpepeHLnanbHbIM
TOKaMm

/\./ A UyBCTBMTENBHO K MEpPEMEHHOMY U MySbCUPYIOLLEMY MOCTOSH-
MM

7.6. Bpems cpabatbiBaHus Y30

Ha puc. 17a n3o6paxkeHo Y30 ans o6Liero npuMeHeHus, OTKIOYAIOLLEECS Cpasy Xe Mnocne
BO3SHWUKHOBEHWS AMDEPEHLMANbHOTO TOKA, 3HAYeHMe KOTOPOro MPEBLILIAET BENMUYUHY,
Heo6xoauMyto Ans cpabatbiaHus. Ha puc. 176 u 18 usobpaxero Y30, koTopoe obecneumsaet
onpedeneHHylo HeBoNbLUYO 3afepXKy cpadaTbiBaHus. [JoCTaTOMHO OAHO3HAYHO 3Ta 3afepxka
XapaKTepu3yeTcs TEPMMHOM — NpedenbHoe Bpems HeoTkmoueHns (10 mc gns Tuna G v 40 Mc ans
Tvna S). B TeyeHne aToro HopmMpoBaHHOro oTpe3ka BpemeHn Y30 He [OmKHO cpabaTbiBaTh
faxe npu 6onbwom AuddepeHunansHoM Toke. [lpu  KPaTKOBPEMEHHOM  MMMynbce
AndchepeHLManbHOrO TOKA 3HEPrus MMNynbca HEROCTATouHA ANS 3apsda KOHAeHcaTopa Ao
YPOBHS MPEAEeNbHOr0 HanpsXKeHust OMpOKWAbIBAKOLLErocs opraHa, a 3Ha4uT He Mnpou3oraeT
cpabaTbiBaHue OTKNovarowero pene u otkntodenne Y30. Otkntouenne Y30 TtunoB G u S
MPOMCXOAUT MpU OMPEAENeEHHbIX 3HAYEHUSIX BEMNYNHBI W MPOJOMKUTENBHOCTU AnddepeH-
LmanbHoro Toka. Lienbio 3afepXkn cpabatbiBaHns SBASIETCS YCTPAHEHME NOXHbIX OTK/IOYEHWA,
KOTOpbIE SBMSAANCH 1 A0 CUX MOP YaCTO ABNSIOTCS apryMEHTOM NpoTuB 1cnonb3osanus Y30.

B ta6n. 5 npuBeeHbl NpefieNbHble 3HaueHNs BpeMeHu oTKMoueHnst Y30 pasnnuHbix Tvros 2,

lpumeyanns pesaktopa.

1) [ynecupyroLwii NOCTOSHHbIV TOK — BOJHOOOPa3Hble MMMY/IbChl TOKA A/MTE/IbHOCTLIO (B Yr/I0BO/ Mepe) He MeHee 150° 3a
OfHM 1IEPUOZ MyNbCALMH, CIEAYIOLLNE MEPUOANHECKN C HOMUHANbHONA YACTOTON M Pa3AENeHHbIE MPOMEXYTKaMU BDEMEHH,
B TEYEHMe KOTOPbIX MOCTOSIHHbIN TOK MPUHUMAET 3HaqeHue, He npeseiaroljee 0,006 A.

2) CrnaxeHHblii MOCTOSHHbI TOK — MOCTOSHHbIA TOK C HE3HAYUTE/IbHbIMM BOHOOOPA3HLIMU MMITY/IbCamu (KOSGULNEHT
nynscauyny He Boiie 10%).

3) YkasanHbie B Ta0n1. 5 3Ha4eHns OTMYAKOTCS OT MPMBEJEHHbIX B cTaHgapTe MOK 755.
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L1 L2 L3 N L1 L2 L3 N
a - 6e3 3afjepXku cpabatbiBanHns 6 — ¢ 3afepxon cpabaTbiBaHNs

1 — oTKNOYalowee pene; 2 — CyMMUPYIOLLMIA TPaHCOpMaTOp TOKa;
3 — OMPOKUALIBAOLLMIACS OpraH; 4 — KOHAeHcaTop; 5 -BbINpAMUTENb.

Puu. 17 CtpykTypHble cxembl Y30

1 - pyyKka ynpasnexus;

2 — KHOMKA Lienu KOHTpons
(TECT);

3 — orpaHn4uTenbHOE CONpPOTH-
BIIEHWE Lieny KOHTpOns;

4 - uen 3afepXky cpabatbiBaHys;

5 — XOMyTHbIE 3aXUMbI;

6 — KOHLbI BTOPUYHOI 0GMOTKM
Cymmmpytoyero TpaHcgopma-
TOpa TOKa;

7 — cymmmupytowmii - TpaHcopma-
TOp TOKa;

8 — oTKnIoHatoLLee pene
B KOpMyce;

9 - npoBoAa NEpBUYHOI OBMOTKM

CyMMUpyIoLero TpaHcdopma-
TOpa TOKa ;
10 — NOABKHbIE KOHTAKTbI; 11 = nenoABMXHbIE KOHTaKTbI; 12 — pyroracutenbHas Kkamepa;
13 — BpaLaoLNIACs KOHTAKTHBIA MEXaHWU3M;

Puu. 18 Y30 c 3apepxkoii cpabatbiBanmus (Tunbl G 1 S)
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Ta6nuua 5. MpefenbHble 3Ha4eHuss BpemeHn oTkmioyeHns Y30 B 3aBUCKUMOCTM OT
BeNMUMHbI AndbdepeHLManbHoro Toka |, (M. Takxe puc. 19)

Bpemsi OTKNIOUEHMS, ¢, npu
=1, l\=2l,, l,=5l,, [, =500 mA

Tun Y30

[ns obwero
El MCNONb30BaHNS <0,3 <0,15 <0,04 <0,04
663 3aepXKK

C MUHUMAMbHON
3aaepxkon 10 mc 0,01...0,3 0,01...0,15 0,01...0,04 0,01...0,04

CenexTneHoe
C MUHUMaTTbHOI 0,13..0,5 0,06...0,2 0,05...0,15 0,04...0,15
3aaepxkon 40 mc

3 Tabn. 5 cneayeT:

- Y30 pns obuwero npuMeHeHust 6e3 3agepxku cpabatbisanns v Y30 Ttuna G umeroT
OfMHAKOBbIE BEPXHUE NMpedeNbHbIe 3HA4YEHNs BPEMEHM OTKNHoUeHNs. Y30 3TuX TUMOB AOMKHBI
OTKNIOUUTLCS He no3xe 0,3 ¢ nocne BO3HMKHOBEHNS aucbdepeHumansHoro Toka |, = |,
a yCTPOICTBA CENEKTUBHOrO TMNa — He nodxe 0,5 c;

-y Y30 ans o6LUero npuMeHeHns 0TCYTCTBYET HUXKHSAS rpaHnLa BpeMeHm cpabaTtbiBaHus;

- Y30 c 3apepxkoit cpabaTbiBaHWs WMEET OrnpedeneHHOE BPeMS HEOTKHYEHUs, Koraa
YCTPOWCTBO HAXoAMTCS B COCTOSHWM oxupauus. OuesngHo, uto Y30 c 3apepxkoi
cpabaTblBaHMst MOXKHO MCMONb30BaTh ANS UCKMKOUEHNS NT0XHbIX CpabaTbiBaHmii NOA BAMSHUEM
KPaTKOBPEMEHHbIX BHELLUHMX BO3AEACTBIA (NepeHanpsKeHni, pasnnyHbix NOMeX, KOMMyTaumi
3NEKTPONPUEMHIKOB — CM. rnasy 13).

K Y30 Takxe npeabssnsetcs TpeboBaHue, 3aKIH0YaKOLWEecs B TOM, 4TO padoyunii ananasoH
cpabaTtbiBaHus yCTPOMCTBA [OMKEH HaxoauTbcs B npefenax ot 50 fo 100 npoueHToB
HOMMHAITLHOrO OTK/OHaoLLero AnddepeHUManbHoro Toka | ..

MapameTp, HasblBaemblit ,yCTOAYMBOCTb K MMMYNbCHOMY TOKY“, OMpefenseT HaubonbLuyto
BEMMYNHY MaKCUMasbHOrO MIHOBEHHOMO 3HaueHnsi TOKa (YAapHbIA TOK) B paBounx NpoBOAHMKAX,
npu koTopoM Y30 He fomkHo cpabotatb. Hampumep, eciv y Y30 obuiero npuMeHeHus 6e3
3a[iePXKKN OTKMIOUEHNSt YCTOMUMBOCTb K UMMYNBCHOMY TOKY cocTasnseT 250 A, To B cnyvae
HaNMuns y4apHOro TOKa Mpy KOMMYyTauuu S1eKTPOMOTPebMUTeNs, MPEBbILLAIOLIErO yKadaHHOEe
3HaYeHne, MOXET Npou3oiT noXHoe oTknovenne Y30. CpabaTbiBaHue Npou3onpeT u3-3a
HECHMMETPUYHOIO PaCcMONOXKEHNS MPOBOAJOB B OKHE CYMMMPYHOLLEro TpaHcdopmaTopa Toka.
OuesugHo, 4to Y30 C 3aaepxKoil cpadaTbiBaHNs OTNNYAETCS MOBBILIEHHON YCTOMYMBOCTbIO
K yAapHOMY TOKy B pa6oumx MPOBOAHMKAX.
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8. CENNIEKTUBHAA PABOTA Y30

CenekTueHocTb Y30 03HauaeT, YTo W3 MOCNEROBATENBHO BKMKOYEHHBIX B LiEMb YCTPOWCTB
cpabaTtbiBaeT TONMbKO TO, KOTOPOE PAcnonoXeHo 6amke K MecTy nospexaenus. Llenb cenek-
TUBHOCTM — UCKITIOYEHNE HEXXenaTenbHbIX OTKYeHUIA nocnedytowmx Y30.

[Ons obecneyennst CENEKTMBHOCTW [BYX NOCNE[OBATENbHO BKMKYEHHbIX B Lenb Y30 ux
rpacdomyeckn M306paxKkeHHble TOKO-BPEMEHHbIE XapaKTEpUCTUKM CpadaTbiBaHWs HE LOMKHbI
UMETb 06LNX TOYEK. TOKO-BPeMeHHbIE xapakTepuctukn Y30 pasnuuHbix Tvnos (G, S 1 oblwero
npUMEHeRKs) npeacTasnerbl Ha puc. 19. U3 puc. 19 BuaHo, uto pacnonoxenne Y30 Tuna S
C YKa3aHHbIMM Ha PUCYHKE napameTpamu 6nxKe K MCTOUYHUKY MUTaHNS 06ECTIEUUT CENEKTUBHYIO
paboTy YCTPOMCTB B CXEME CETU, N306paxeHHoi Ha puc. 20.

1An2=30 MA [An1=100 MA
A

1000
T 500 T \@ \\S] 500
Q 300 RN 300 AN
o ! \ --150.-130\“200 T 150
= 100 L > S|
3 ' N 160 >
§ 1 N +50
Q 40 i ~~T 40
N |
: i >
S 10 " 10++10 1 0‘
5}
& \\ - O6nacmb HexenamebHozo _ _ | E]
~ ~ omkatouerus gas muna G (mA) -—
0
10 15 30 50 100150200 500 1000
‘ ‘ Tok OmK:/liOLIeHUH| An » MA —>
lan1 2l An1 51 An1

s]
@ ----- lan2 2lAn2 5l an2
I ----- lpegenni BpemeHu OMKAYEHUS

Izl - CENEKTUBHbIA, MUHUMANbHas 3afepxka 40 Mc;

- C MOBBILLIEHHOM YCTOYMBOCTbIO K Y4APHOMY TOKY, MAHUMAsbHAs 3aJepxKKa

10 mc;

Puu. 19 Bpems - TokoBble xapaktepucTukn Y30 tunos G, S u 06Lero npumeHeHns

41151 06OLLEro NpUMEHEHUS.
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I IE [ An1

|An2 E]

lAn3

’—«—‘ ’—"—T—‘ lan1> 3lan2,3

Puu. 20 Cxema ydqacTka ceTu ¢ cenekTuBHo pabotatowmmm Y30

[ns o6ecneyenns cenekTBHOM padoTbl NOCNEeA0BaTENbHO BKAKOUEHHDIX B Lienb Y30 B0 Bcex
cnyyasx (He3aBMCWUMO OT 3HaueHWi AudbchepeHUManbHbIX TOKOB MPW MOBPEMAEHUSIX B CETH)
Tpe6yeTcs BbINOHEHNE ABYX YCNOBUIA:

1. Y30, pacnonoxeHHoe 61mKe K UICTOUHWUKY MUTaHKS, [OMKHO ObiTb TNa S (cenektnsHoe). Mpun
9TOM [OCTUraeTCs CeNeKTUBHOCTb MO BPEMEHM.

2. 3HaueHMe HOMMHANLHOMO OTKMKOYAKoWero AudepeHLmMansHoro Toka |, Tuna S [omKHO
ObITb HE MEHEE YTPOEHHOTO 3HAYEHUS HOMWUHAMBLHOMO OTKIKYAIOLLErO AndepeHLUManbHoro
ToKa |y, Y30 Tuna G wnu o6Lero MpUMeHeHNs, PacrioNoXeHHbIX Aanblie 0T UCTOYHMKA
nUTaHWs, TO ECTb:

IAn1 23. IAn2 ' [4]
Mpw 3TOM AOCTUraeTCs CENEKTUBHOCTb NO TOKY.
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9. YCTOMYMBOCTb Y30 K CBEPXTOKAM

9.1. Y30 6e3 BCTPOEHHOW MaKCUManbHOW TOKOBOW
3aluThI

Y30 6e3 BCTPOEHHOI MaKCUMasbHON TOKOBOW 3alLMThbl He 0611aAaeT YCTOMYMBOCTBIO K TOKaMm
KOPOTKOrO 3amblkaHus. OTO 06CTOSTENLCTBO MPedonpesenseT obs3atensHoe WCnonb30BaHue
Ans 3awmTbl Takux Y30 Aon0nHUTENbHBIX (L06aBOYHBIX) NPESOXPAHNTENEN W aBTOMATUYECKUX
Bbleoaneneﬁ, yCTaHaBIMBaeMbIX CO CTOPOHbI UCTOYHUKA MUTAHUSA. Y30 paccMaTpuBaeMoro
TMNa [O/KHbI ObITb 3aLLMLLEHbI OT CBEPXTOKOB aHaNOrM4HO TakuM KOMMYTaLMOHHbLIM annapartam,
KaKk KOHTaKTOpbl, Bblkatoyatenu, pene u T.0. Mpu OTKAOYEHWM [O6ABOYHOMO 3ALUMTHOTO
YCTPOACTBA NMOA BNMSHUEM KOPOTKOTO 3aMbIKaHWS MOXKET, KOHEYHO, MPOM30IATH 1 cpabaTbiBaHue
Y30, Ho He ero nospexjieHve. B kauecTBe npumepa Bbibopa [O6ABOYHOrO 3aLLMTHOMO
YCTPOCTBA MOTYT CNYXXWTb AaHHble, npuBeAeHHble uarotoButenem Y30 € HOMUHANbHbIMM
TOKamu 0T 16 4o 63 A: Anst 06ecneyeHmns yCroBHOM YCTORUNUBOCTM K TOKaM KOPOTKOIO 3aMblKaHKs
10 KA TpebyeTcs ycTaHoBka [[06aBOYHbIX npepsoxpanuTened 63 A gl/gG (npenoxpaHuTenu
06LLero 1Cnonb30BaHNs Ans 3aLLUTbl 3NEKTPONPOBOAKM)1).

pacpnueckoe o6o3HaueHne Y30 ¢ yCrnoBHON YCTONUMBOCTLH) K TOKAM KOPOTKOrO 3aMblkaHus
10 KA npeacTasneHo Ha puc. 21.

BmecTo npepoxpaHuTeneit ons 3alnThl 0T KOPOTKWX 3aMblKaHuid MOTYT ObITb MCMONb30BaHbI
aBTOMaTH4ecKMne BblknoYaTenu. B Ccnyyae npruMeHeHUsa aBToMaTU4Yeckoro BbiK/iKoUYaTens Knacca
cenekTueHocTH 3 2 cornacHo ctaHgapty MOK 898 BO3MOXHO OfHOBPEMeHHoe oGecrieyeHie
3alUMTbl OT Meperpysku U TOKOB KOPOTKOrO 3amblikaHus. Mpu 3TOM NpoMCXoauT onpejeneHHoe
noHvxeHune yctonumsocT Y30 K TOKam KOPOTKOrO 3amblkaHWs, Tak Kak TOKOOrpaHuuMBatoLLas
CNOCOBHOCTb aBTOMATMYECKOrO BbIKMKOYATENS HECKOMBKO HUKE, YeM npepoxpaHuTens. OpHako
3TO MOHWXEHWNE HE CYLLECTBEHHO.

Puu. 21 YcnosHoe 0603HayeHne
Y30 ¢ f06aBO4HbIMM Npe- 10000
AOXpaHUTENAMM

Tpumeyarns pegaxtopa.

1) 3necv umeroTcs B Bugy npegoxpanuTeny, usrotosnsemeie ¢upmoi FELTEN & GUILLEUAME (L - nepsas Oyksa
HemeLjkoro cnosa ,leitung” — npoBogka; g — nepsasi Oyksa aHrimiickoro cnosa ,general” — ooiyee; gG — npeaoxpaHuTem
C 3aAEPKKOV cpAbATbIBAHMS).

2) CraHgapTom MOK 898 onpegenensl 3 knacca ceneKkTMBHOCTH. HeM BbILLE KAcc, TEM MEHbLLYHO SHEPIo aBTOMATUYECKM
BbIK/IHOYATESIb MPOMYCTUT MDY KOPOTKOM 3aMbiKaHuM. SHa4eHue rporycKaeMov SHEPrm, XapaKkTepusyemoe MHTerpanom
LDxoynsi Pt, 3aBucuT rnasHbivM 06pa3om OT CKOPOCTY OTKIIKOYEHNS 1 3QOQDEKTUBHOCTY PaBOTbI ByroracuTeslbHON Kamepbl.
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9.2. Y30 co BCTPOEHHOM MakcUManbHOW TOKOBOW
3awmTon

Y30 co BCTPOEHHOW MaKCMManbHOW TOKOBOW 3alUMTONA SBNSKOTCA KOMOWHALMEN ABYX
3aWMTHBIX yCTpoicTB — Y30 1 aBTOMATM4ECKOro BbiKmouatens ). O603HaueHMsi TaKkux
YCTPOCTB, MCNONb3yEMble B 3apyBexHon nuTepatype 1 Matepuanax ¢upm — RSBO (aHrauiickoe
o603HayeHme), FI/LS unu DI/LS (HemeLkoe 0603HaueHve).

BcTpoeHHas MakcumanbHas TOKOBas 3alvTa OCYLEeCTBNSET 3alMTy OT CBEPXTOKOB — Kak
koHTaktoB Y30, TaKk M anekTpuyeckoh uemn. MexaHusm OTKMIOYEHWS BCTPOEHHOrO
aBTOMAaTUYECKOr0 BbIKOUATENS, 06ECTIEUNBAIOLLErO 3aLMTY OT CBEPXTOKOB, MCMOMb3YETCS Tak
Xe Ans oTKNueHni, nponssoanmblx Y30. TexHuueckne ganHble Y30, paccmaTpuBaemoro Tuna,
NPeACTaBAAT €060/ KOMOMHauMi napameTpoB Y30 (HOMMHAMbHBIA - OTKMHOYALLMIA
AndpcpepeHLmManbHblii TOK M [PYre) W aBTOMATMYECKOrO BbIKNKOYATENS (HOMUHANBHBIA TOK,
OTK/KOYAoWas CMOCOBHOCTb U T. f.). XapakTepuUCTUKM OTKMHOUEHWUS BCTPOEHHOIO 3aLLMTHOTO
Bbikntouatens u Y30 (1, = 30 MA) npeacTaBneHsl Ha puc. 22.

¥30 1,131n 1,451n ABTOMaTUYeCKUi

; ; BblKIn4aTtenb

100

[MeticmBue
mennoBoeo
pacuenumens

MUHYMbI
)

Bpems omkaoueHus —»
N
o

il [LeticmBue |
Bll| |C mokoBoli
omceyku |

N

CEKYHgb
o oo

I THTT
0.02 T (T
05 1 2 5 1152 3456 810 1520 3040

——» xlan » x In
JugpeperyuanbHbit mok, A Tok B yenu, A

Puy. 22 Bpema-Tokosble xapakTepuctuki Y30 (l,, = 30 MA) cO BCTPOEHHBIM aBTOMATUYECKIM
BbIKIO4aTeNeMm.

pnmeyanme pegakTopa.

1) B cooTseTcTsmm ¢ AEVCTBYIOLLMMM B HACTOSILLEE BDEMS OTEHECTBEHHLIMY BPEMEHHbIMM yKa3aHMaMK 1o npumeyarnto Y30
B 3/IEKTDOYCTAHOBKAX XKW/TbIX 30aHWHA, B 3TUX 3AaHNSX MDEMMYLLIECTBEHHO AOMKHbI NCrO/b308aThes Y30 o BCTPOSHHOI
MaKCHMa/IbHOA TOKOBOM 3aLUNTON.
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TexHnyeckne TpeOGOBaHWUA AAS KOHCTPyMpoBaHus M wucnbiTakuii Y30 co BCTPOEHHOM
MaKC/ManbHOM TOKOBOW 3aLLMTOi NpuBeAeHbl B MeXAyHapoaHoM ctaHpapTe MOK 61009. [ns
KOHTpONs paboTbl BCTPOEHHOrO ABTOMATUYECKOrO BbIKMOYATENS [AEACTBYIOT aHanoruyHble
TpeboBaHus, KOTOpble NpuBeaeHb! B cTaHaapTe MK 898.

[ns oaHo3HauHoO naeHTUdmkaumn napametpos Y30 €O BCTPOEHHOW MaKCUMAsbHOM TOKOBO
3awmToit B ctaHaapte MAK 61009 npusepeHbl TpeGoBaHus K oTMeTKaMm Ha kopnyce Y30
(puc. 23).

1 — LBeTHas py4ka
ynpasnexus 1

2 — KHOMKa KOHTpons
(TecTmpoBaHus)

a — HOMMHATbHbI
OTKIIOYaKoLWWI K
andchbepeHumanbHbIn TOK
y30

"
6 — HOMUHAIbHBIA TOK 3
aBTOMAaTM4ECKOro
BbIKtOYaTens X
B — OTK/IoYatowas
CMOCOBHOCTb e
aBTOMAaTUYECKOro
BbIKtOYaTeNs

r—- RCBO =Y30co
BCTPOEHHOW Makc1masbHO
TOKOBOW 3aLLMUTON

4 — TN yCTPOACTBA

€ — MonoXeHue
(I-BKn., 0 —OTKN.)

XX — HOMUHasbHOe HanpaXXeHne

3 — HOMMHanbHaa oTKnto4varowad CMOCO6HOCTb aBTOMATMYECKOrO BbIK/KOHATENS, KNace
CEeNEeKTUBHOCTU 3alUTHOro BblkNo4aTensa

1 — BO3MOXHOe ucnonb3osanne Y30 npn TemnepaType He Hke MuHyc 25 °C

K — udyBcTBUTENBHOCTL Y30 K pasnuuHbiM Baam auddepeHLmanbHoro
Toka (Tun AC)

Puu. 23 OtmeTku Ha kopnyce Y30 co BCTPOEHHON MaKCUMarbHOM TOKOBOI 3aLLuToM
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10. UICMONMb3OBAHUE Y30

10.1. Ucnonb3oBaHue Y30 B KauecTBe AONONHUTESbHOM
3aLluThbl

Kak y>xe 6b1110 0TMEYEHO paHee, B Cly4ae NPsIMOro MPUKOCHOBEHWS YeroBEKa K TOKoBeAyLLEeN
4acTi, 4Yepe3 Teno YenoBeKa MPOTEKAeT JMEKTPUYECKUA TOK (puC. 24), 3Ha4YeHMe KOTOporo
onpedensieTcs psaoM (hakTopos, ykasaHblx B rnase 4. Y30 BOCMpUHMMAET 3TOT TOK Kak
AndbchepeHLManbHbli 1 MPOU3BOANT OTKMKOYEHME Lenu. HecMoTps Ha TO, YTO AONONHUTENbHAs
3awmta nocpeactsom Y30 ¢ |, < 30 MA He siBNAETCA 0093aTeNbHOA, OHA MOXET o6ecneynTs
3aLUMTy OT MOPaKEHWs SNEKTPUYECKUM TOKOM B Cly4asx 0TKasa OCHOBHOM 3alnTbl (HanpuMep,
noBpexaeHue wmsonsaumu), obpbiBa

3aLWMTHOro NPOBOAHMKA, XanaTHOCTH
Mpu MOHTaXe, 3KcnnyaTauuu wunm ] L1
U3roTOBNEHWUN 3NEKTPONPUEMHIUKOB i Ia \ N
(cm. puc. 25).
IAl Zr
Puu. 24 Wcnonb3osanue Y30
B KayecTee ) R, - NepexogHoe
JONONHUTENBHOM CONPOTUBIGHME — RST
3aWnThI
—] L1
i N
* * PE
= >,\ PR PR
8)
j { E %
—— R
Iy« ST |Ai
a 6
a— npv 06pbiBe 3aLUTHOTO 6 — npyu 3amMeHe HyneBoro B — Npu NageHmm
NpOBOAHMKA pabo4ero NPOBOAHMKA Ha 3MIEKTPONPUEMHIKA B BaHHY
9neKTPoo6opy0BaHNS HYNEBOWN 3aLMTHbIA
Knacca 1; NPOBOAHMK;

Puu. 25 3awuta oT cmepTenbHoro nopaxerns ¢ nomouy Y30 ¢ 1, < 30 MA
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Kak cnegyeT u3 Ha3BaHusi, [OMONHUTENbHAS 3aluTa NOCPEACTBOM YyBCTBMTENLHOMO Y30
C Iy, <30 MA He cuMTaeTCst OCHOBHOW, @ TOMbKO AOMOJHSET OCHOBHYHO 3aLUMTY (Hampumep,
JBOMHYIO U30NSALMIO).

B cooTBETCTBIM CO CTaHAapTamy, onpedensitoLmMmn TpeboBaHNs K CneLmanbHbIM YCTaHOBKaM,
MCMOMb30BaHWe YYBCTBUTENbHOW [ONONHUTENbHOA 3awuThl npu nomowm Y30 Tpebyetcs
B ObITOBbIX MOMELYEHMSX (BaHHbIe M JyLEBble), CTPOUTENLCTBE, CENbCKOM XO3SACTBE,
NPOMBILLNEHHOCTM U T. n. CnegyeT 3amMeTUTb, YTO COTMACHO MEXZYHApOJHOMY CTaHAapTy
MOK 60 364-4-47, ecnv B Ka4ecTBe Mepbl 3alMTbl MPUMEHSETCS aBTOMATUYECKOE OTKIOYEHNE
NUTaHNUs, TO ANS 3alMTbl B CETAX LUTENCENbHBLIX COEANHUTENE HapYXXHOA YCTaHOBKW Ha
HOMMHaNbHBIA TOK A0 20 A, npejHasHa4yeHHblX [AAs MOAKMIYEHUS NepeaBUKHBIX
ANEKTPOMPUEMHNKOB HapYXXHOW YCTaHOBKM, HeoGxoauMo npumensTb Y30 ¢ 1, < 30 MA.
B cnyuasix, korga ceti LWTencenbHbIX PO3ETOK HA HOMUHANBHBIA TOK 40 20 A akcnnyaTupyroTes
HEKBaNU(ULUMPOBAHHBIMK, HEOBYYEHHbIMU MIOAbMM, YKAa3aHHbIA CTaHAAPT pPeKoMeHayeT
B KA4eCTBe [I0NONHUTENbHON 3aLLMTHOA Mepbl Takxe npumeHsTs Y30 ¢ |, < 30 MA.

10.2. Ucnonb3oBaHue Y30 B KauecTBe 3aliuTbl OT
KOCBEHHOI0 NPMKOCHOBEHUS

/3 puc. 26 ¢ n300paxxeHHON Ha HEM CETbKO CUCTEMbI TT BUAHO, YTO PE3YNbTUPYHOLLMA TOK
noBpexXaeHns |,, Ha KOTOpbIA pearvpyet

Y30, npeactaBnsieT co6oit Cymmy TOKOB, L1
NPOTEKAMOLLMX MO 3ALUMTHOMY MPOBOSHHUKY L2
B 3emnio |,” v yepes Teno yenoseka l,’. To L3
e Camoe MPOVCXOANT M B CETU CUCTEMbI
TN, roe npeobnaparowas 4YacTb TOKa ) N
MOBPEXAEHNS NPOTEKAeT Mo 3alUTHOMY I+ 1A
NPOBOAHMKY, @ HEGOMbLLASH YacTb Mo Tesy
yenoBeka.
Ia
A IA

Puy. 26  3awuTa OTKpbLITHIX
MPOBOASALMX YaCTel
nocpeacTeom Y30
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Vl,ueaanoe COCTOsiHME, Koraa TOK OT OTKPbITbIX NPOBOAALMX YyacTen B 3emnto BOOGLLle He
NpOoTEeKaeT, NPaKTUYECKN He OCYLLecTBMMO. BCnefcTBME KOHEYHOrO 3HAYEeHUs COMPOTUBIEHNS
n3onsaumuM anekTpoobopyaoBaHus (0T coteH kKOM fo MOM) Bceraa UMEeTCs Hanuume Toka yTeuku
lg. B cnydyae noBpeXAeHWA M3ONAUMM WM HENOCPEACTBEHHOTO MPUKOCHOBEHMS 4enoBeka
K TOKOBEAYLeA 4YacTV BOSHMKAET TOK 3aMblkaHuA Ha 3emnio |.. Y30 pearvpyeT Ha Cymmy
yKa3aHHbIX TOKOB, TO CTb Ha |, = I + |g. [pu oTcyTCTBUM TOKA | M HOPMArbHOM YPOBHE TOKa
yTeukn Y30 cpaboTatb He Bo/mkHO. CpabaTbiBaHue AOMKHO MPOUCXOANTL TOMbKO MPW HAMM4mMu
TOKa 3aMblkaHus Ha 3emnto. TakuM 06pa3oM, HeobxoouMo 06paTWTb BHUMAHWE Ha BbIGOP
3HaUeHUst HOMUHANBHOTO OTKNYaoLero auddepeHumansHoro Toka Y30 |, B ciydasx, Koraa
00bI4HOE 3HAYEHME TOKA YTEYKM OTHOCUTENBHO 60MbLLIOE. ECN 3HAUEHNS TOKA YTEUKM CIIMLLKOM
BbICOKW, HAMPUMEP, BO BNXXHON Cpefe, NPy UCMONb30BaHNM TEPMUYECKOro 060pyA0BaHNS U T. M.,
K ogHomy Y30 cregmyeT noakmtoyatb Kak MOXHO MeHbluee uucno notpeéuteneit. CornacHo
CyLLECTBYIOLLEMY NpaBu/Ty 3HaYeHUe TOKa yTeUKN He AOMKHO npesbilats 1/3 1, ",

3HaveHne BbIGPAHHOrO HOMWHANBHOTO OTKMtoYatowero AuddepeHumansHoro Toka Y30
ONpeaensieT KauyecTBEHHbIA YPOBEHb 3aliuThl OT KOCBEHHOTO MPWUKOCHOBEHMS. [pu aTOM
MWUHUMANbHOE 3HAYEHME HOMWHANBHOTO OTKMoYarowero auddepeHumansHoro toka Y30 He
HOPMUPYETCS ¥ BenuunHa |, MoxeT cocTaensTe 100, 300 MA, a nHoraa 0,51 1 A.

10.3 Ucnonb3oBaHue Y30 ans obecneyeHus
noxapo6e30nacHoCTH

B pesynbTaTe mnOCTENEHHOrO YXyAWEHMS COCTOSHUS M30AALMW  SNEKTPOMPOBOAKM
n 060pyaoBaHMs MOSBNAIOTCS YCMOBUS ANS 06pa3oBaHMs Toka yTeuku. Mpu STOM B CBA3N
C HaNM4MeM MbIN ¥ 3arPA3HEHHOCTI BO3HUKAET TaK HadblBaeMbIil ,MON3Yumil TOK". ITOT TOK Cro-
co0eH BbI3BATb HArpeB Kakoi-nnbo 4acTv 060PYAOBAHNS UM CTPOUTENbHON KOHCTPYKLMM 1 Kak
CneAcTsue, BO3HMKHOBEHME nNoOXapa. OpI/IeHTVIpOBOHHOB rpaHn4yHoe 3Ha4yeHue MOLLHOCTH,
KoTOpas Cnoco6Ha Bbi3BaTb BO3ropaHMe roprounx Matepuancs no UHGOpPMAaLMM 3apyBexHbix
NMTEepaTypHbIX UCTOYHMKOB, cocTasnseT 60 BT. OnacHOCTb BO3HMKHOBEHMS MOXapa MOXHO
orpaHn4mTL nytem ucnonb3osarns Y30 ¢ |, = 300 MA.

Cka3aHHoe BblLLe MPOMNMIKOCTPMPOBAHO Ha PUC. 27, e 6e3 yKa3aHust KOHKPETHbIX 3HaueHNIA
MoKa3aHO BO3MOXHOE M3MEHEHWEe COCTOSHUS W30MALMK SMEKTPUYECKON NPOBOAKNM U 0Bopy-
[0BaHNS B pe3ynbTaTe ee CTapeHus. Ha 3TOM XKe puCyHKe BbleneHa 061acTb LienecoobpasHoro
cpabartbiBarus Y30.

pnmeyarme pegakTopa.

1) YkasaHHoe npasuno pacrnpoctpaHsieTcs Takxe Ha Y30 Ans 3awmTsl OT MPAMOro MPUKOCHOBEHWS (OMO/HUTENbHAS
saumra). B cooTBETCTBUM C [EACTBYIOLMMA B HACTOSILEE BPEMS OTEYECTBEHHbIMA BDEMEHHbIMA YKA3AHWSIMM MO
rpumerennto Y30 B 371EKTDOYCTAHOBKAX XW/biX 3AaHWIA NpW OTCYTCTBIM faHHBIX O TOKAX YTEUKM S/IEKTPOMPUEMHIKOB MX
3HaveHne crefyet npuHuMats u3 pacyeta 0,3 MA Ha 1 A ToKa Harpysku, a TOKOB yTeuku B ceTv — u3 pacyeta 10 MkA Ha
1 MeTp A/nHbI ha3HOro MPOBOAHMKA.

50



OBHOBPEMEHHO C OrpaHN4YeHeM OMAacHOCTW BO3HUKHOBEHWS NoXxapa npu npuMeHeHun Y30
TMna S pelwaetcs npo6nema CeneKTMBHOCTM OTKMIOUEHMS NOCNEAOBATENLHO BKNIOUYEHHbIX Y30
(06bI14HO C HOMMHANBHBIM OTKOYaOLWMM AnddepeHumanbHbIM TokoM 300 1 30 MA).

A
= Tel.L KoHmponupyemoe 3HayeHue
3 .- \ ..
jeb) s
: \
I &
2 W
3 e KDUMUYECKOe 3HaYeHUe
E ~ -~
S
= S
(-} .
© /(;naCHoe 3HaYeHue
NoA3y4UX mokoB
BoBpems cgenaHHoe
npegynpexgexue Bpems
«——F =T

Puu. 27  N3meHeHne coCTOSHNS N30NSALMM 3NIEKTPONPOBOAOK 1 060pyA0BaHNS B pesynbTaTe
CcTapeHua nsonaumn
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11. MPOBEPKA U UCMbITAHUE 3ALLIUT,
UCNOJIb3YIOLLKUX Y30, MNPU
PEBU3UAX 1)

OsHakomneHne ¢ Hopmamu no ucnbiTanmio Y30 (ctaHpaptel MOK 61008, MOK 755)
MoKa3bIBaeT, YTO MPOM3BOACTBO MPOBEPOK M UCTbITaHUA Y30 npu peBn3nsx B MOAHOM 06beMe
UCMbITAHWA, YKa3aHHOM B 3TWUX CTaHAapTax, MpakTMYecku HeocyllecTBuMo. onHas ramma
ucMbITaHWid TpebyeTcs AN MPOBEPKU MEXaHWYECKUX W SMEKTPUYECKUX XapakTepuUCTUK npw
KBaMMKaLUMOHHbIX ucnbiTanusix Hosoro Tuna Y30. Llenbto e pesusnm sBnseTcs npoBepka
apdekTMBHOCTM 3awmTHbIX Mep € Y30, BbIMOMHEHHbIX B COOTBETCTBUAM CO CTaHAAPTOM
M3K 60 364-4-41. O6bem NpoBEPOK Npu PeBU3MsX NpueegeH B cTanaapte MOK 60 364-6-61.

Mpu pesusun TpebyeTcs NMPOBEPUTL KAYECTBO COEAMHEHWA W JOMYCTUMOCTb 3HAYEHUA KX
MepexofHbIX CONPOTUBIEHUH, HaMMUMe LIBETHOrO 0603HaueH!s NPOBOOB ), COCTOSIHME 30NN
MEX [y padounMu 1 3aLMTHBIM NPOBOAHMKAMM, MPaBULHOCTL BbIGOPA 3NEKTPONPOBOAKN C TOUKM
3peHns o6ecneyeHms YCnosuin Ans HopManbHORA paboThl 3aLLKMTI OT CBEPXTOKOB, SPGEKTUBHOCTL
geinctaus Y30 n 1. n. Mposepka Y30 ABASETCS TONLKO 0JHUM U3 MEPONPUATUIA PEBU3NM, 0BHAKO
ef cnedyeT yAensaTb 0CO60€ BHUMAHWE W Y4unTbiBaTb MPU €€ BbIMNOMHEHUM Creumduyeckine
coricTBa Y30 ¢ pa3nnyHbiMM XapakTepucTukamu cpabatbiBanus (-, G, S). Mockonbky 3awwmTta
nocpeactsom Y30 npedHasHayeHa [N OrpaHUYEHMs BPEMEHW, B TeYEHWe KOTOPOro TOK
3aMblkaHus MpoTEkaeT NO Teny YenoBeka, LENMbIO NPOBEPKM SBASETCH  pukcaums
aBToMaTnyeckoro oTknoueHns Y30 B ycTaHOBNEHHOE BPEMS MNP  ONpejeneHHOM
AnddepeHLmansHoM ToKe.

Mocne moHTaxka Y30 Heo6x0auMo npoun3BecTy:

OCMOTP ¥ OLIEHKY COCTOSHUS 3N1EKTPONPOBOJKM M 060py[OBaHHS;

nposepky ferictaus Y30 (kHonkoit TEST, SERVICE);

npoBepKy 3ahEKTUBHOCTM AEACTBIS 3aLmTbl, ucnonb3yroweit Y30.

OcMOTp U OLIEHKa COCTOSHMS 3NEKTPONPOBOAKM.

CaMbIM BaXKHbIM MPW BbIMOMHEHUN 3TOTO MEPONPUATUS SBNSETCS OCYLUECTBNEHNE KOHTPONS
MPaBUNbHOCT U KAyecTBa MOAKMIOYEHNS 3ALUMTHOrO MPOBOAHMKA, @ TaKkXe pasfeneHus
npoeogHuka PEN fo v nocne Y30. Ecnu BbiNONHEHO LBETHOE 0603HAYEHWE NMPOBOAHMKOB, TO
BO3MOXXHO OTHOCUTENBHO MPOCTO MPON3BECTYU BU3YaSbHbI KOHTPOSb COEAUHEHWIA.

TNpumeyanms peaxTopa.

1) OTe4ecTBeHHbIE HOPMbI MPUEMO-CAATOYHbIX M MEPUOANHYECKUX WMCTIBITAHWA 3alunTsl, ucronbyrowed Y30, noka He
paspabotatbl. [103TOMy He MCKITOYEHO, YTO METOAbI PEBU3MOHHBIX MPOBEPOK M UCMbITAHW 3aLYNT, pearvpyroLmx Ha
AN DEPEHLMANbHBI TOK, y HAC OyAyT HECKOIbKO OT/IMYATLCA OT OMUCAHHBIX B HACTOSLLEN [N1aBe, XOTS OCHOBHbIE
TIDUHLAMTBI, 110-BUAMMOMY, OYAYT COXPaHEHbI.

2) K coxanenmto, TpeGoBaHne 0053aTeNbHON OTIMYMTENbHON OKPACKU (hasHbIX, Hy/eBbIX PaboYMX W 3aLUUTHbIX Xui
Kabesies M POBOJOB y Hac OTCYTCTBYET. OT0 0OCTOSATENLCTBO YCOKHAET MOHTAX U YBEMYMBAET BEPOSITHOCTL OLLMOKM
11DV [IOAKITHOYEHNM.

52



3alMTHBIA MPOBOAHNK C 3ENEHO-XXENTOA OKPACKOW MOXET ObiTb MPUCOEAMHEH TONMbKO
K 3aLUMTHBIM 32)KUMaM W HU B KOEM CNy4ae K Hynesomy pa6oyemy npoBOAHMKY.

ConpoTuBneHne M30NALMN MEXOY NPOBOAHMKAMKU M3MepsieTcs npu OTKoueHHoM Y30
(puc. 28). N3meperneM BOMKHO ObiTb MPOBEPEHO COMPOTUBIEHME MEXAY HYneBbIM padounm
MPOBOAHNKOM, MOAKMOUEHHbIM K Y30 CO CTOPOHbI MCTOYHMKA MUTaHWS M BCEMU (Ha3HbIMM
pabdouMMM MPOBOAHUKAMM, @ TaKKe HyneBbiM pabounM NPOBOAHWUKOM, MOAKMHYEHHbIM K Y30 co
CTOPOHbI MoTpebutens. focnedHee w3 ynoMsHYTHIX U3MEPEHUA Heo6X0aMMO ANs MPOBEPKM
OTCYTCTBUS CoenHenns npoBoaHukos PE 1 N nocne Y30.

Lo n3mepeHns COMPOTUBNEHMS M3ONALMM HEOOXOAMMO OMPefenuTb — MCMONb3YHTCa N
B M3MEPSeMOil Lien PaspsAdHAKM WKW OrpaHNYUTenn MEepeHanpsikeHusl, Hanmyue KOTopbix
CYLLECTBEHHO BNUSET HA Pe3ynbTaTbl U3MEPEHWA.

K ucmoy4Huky

L1 L2 L3 N

MOm

UsmepeHue
B nonoxxeHuu
OTKJIHOYEHO

L1 L2 L3 N

K nompebumento

Puu. 28  N3mepeHue conpoTunenus uonsuymv B Lenn ¢ Y30
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Mposepka aeiicteus Y30.

Mocne ocMOTPa W OLIEHKM COCTOSIHWS 3NEKTPONPOBOAKY cnedyeT BkmtounTb Y30 1 Haxatb Ha
kHonky TECT. Ecnvm uenb Haxoputcs mod HanpskeueM, T0 Y30 AOMKHO OTKAKUMTLCS.
HaxaTnem KHOMKM MMUTUPYETCS NOBPEXAEHWE, TOK KOTOPOrO OrpaHnyeH HanpsXKEHEM MUTaHMS
1 BeNnYnHoi conpoTtusnieHns P koHTponsHoi yen Y30 (cm. puc. 10). 3HaueHue 1CKyCCTBEHHO
CO3/1aHHOr0 TOKA MOBPEXKAEHNA MOXeT foXoauTh 0 2,5 |,.. Ecm nocne Haxartus KHOMKM
OTK/KOUeHe He npousongeT, To Y30 ABNSeTCs HencnpasHbIM.

Mposepka achcheKTUBHOCTU AEACTBUA 3aluTLl, ucronbayiowwei Y30.

OddekTnBHOCTL 3awmThl, Ucnonbaytowerd Y30, nposepseTcs NyTeM WCMbITaHuiA. [ns
WCMbITAHWA UCMONbB3YHOTCS NMPUBOPLI M METOAI, YKa3aHHble B cTaHaapTe MOK 60 364-6-61. Mpw
MPOBEAEHNN WCMbITAHWA HEOOXOANMO Y4MTbIBATb MOTPELUHOCTb W3MEPUTENbHLIX MPUOOPOB
1 METOAMKU N3MEPEHUIA.

McnbiTanns AoMKHbI NOATBEPANTL CleaytoLLee:

- Y30 oTkntouaeTcs npu 3HayeHn AncpepeHLUManbHoro TOKa, He MPEBbILLAIOLLEM BENNYNHY

HOMWHANBHOrO OTKMYAIOLEro AN depeHLManbHOro ToKa;

— Be/MYMHA HAMPSHKEHUS MPUKOCHOBEHNS! HA OTKPbITIX MPOBOASILMX YacTsx npu |, = I, He

MPeBbILLAET NPeenbHO JONYCTUMOro 3HaueHns U, .

Mpy HeoOX0AMMOCTM NOnyYeHnst Gonbluero ofbema WHdopmauum 06 ucnbiTyemom Y30
BO3MOXXHO MPW NOMOLLM M3MEPUTENbHBIX MPMOOPOB OMPEAENnTb MIUHUMANbHBIA OTK/OYAKOLLWIA
anddepeHumansHbii Tok Y30 nyTeM NOCTENEHHOr0 YBENMYEHWUs 3HadYeHus auddepen-
LManbHOrO TOKA W fAanee ONPefenuTb BPEMS OTKMIOUEHMS! MPU HOMUHAMLHOM OTK/HOYAKOLLEM
[mdbcepeHLManbHOM TOKe 1 KpaTHbIM ey BenunHam (21, , 51, ).

11.1. UamepeHue oTknouaroLiero audpdepeHumansHoro
Toka Y30

Bce TpebosaHus, npeabssnsembie K 3awmte nocpeactsoM Y30, CBf3aHbl ¢ HOMUHANBHBIM
OTKNIOYAoOWMM AU depeHLManbHbIM TOKOM |, . MoaToMy yTBEpXKAeHMe 0 TOM, YTO 3aliuTa,
ynpasnsemas auddepeHumansHbiM TOKOM, [OKa3yemo MPOBEPEHa, €CAW Hannuve B Lemnu
[mdbchepeHLManLHOro Toka, paBHoro |, ., Bbi3biBaeT cpabaTbiBaHie 3aluThl, SBNAETCS BMOMHE
onpasfaHHbIM. BpemeHHble nokasatenu cpabatbiBaHns Y30, COOTBETCTBYHOWME 3HAYEHWHO
amddepeHunansHoro Toka |y, ¥ KpaTHbIM eMy BenuuMHaM, He MOMKHbI MPeBbILaTh
npueedeHHble B Tabn. 5. Ha npakTuke 3Hauenus Bpemenn cpabatbiBanns Y30 06bI4HO HUXE
HopMupyembix. [puHumMnMansHo cnoco6 nposepku cpabatbiBaHus Y30 noa Bo3peicTBueEM
AnddepeHUnancHoro  Toka npu NpOBEAEHWM PEeBM3MM He  OTAMYaeTcs 0T  MeToda
KBaNM(NKALIMOHHBIX MCTIbITAHWA B UCTIbITATENBHOM LIEHTPE.

Ha puc. 29 npeacTaBneHbl MpUHUMNWAMbHBIE CXEMbl M3MEPEHUS  MUHUMANbHOMO
oTKNKovatoLwero auddbepeHumansHoro Toka Y30, a Ha puc. 30 — 3aBMCMMOCTH NOCTENEHHOTO
HapacTaHus 3HaueHus AnddepeHuManbHoro ToKa OT BPEMEHM B MPOLIECCe OMPefeneHus
3HaYeHNss MMHUManbHOrO OTKMoYaroLero avddepeHumnansHoro Toka Y30.

Mpy M3MepeHnn OTKKYaLLEro AU dEPEHUNANbHOTO Toka He credyeT 3abiBaTtb, uto Y30 MoXeT
cpa6aTbiBaTb npy 3HaueHum |, npesbiwatoiem 0,5 1, , v fomkHo o6s3atensHo cpabotate npu I, =1,
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Mpu ncnonb3oBaHu JOCTYMHbIX NMPUOGPETEHMIO N3MEPUTENbHBIX MPUGOPOB AN PEBU3NOHHbIX
NPOBEPOK Pe3y/bTaTbl U3MEPEHUA MOrYT OTIMYATLCA OT MONYYEHHbIX COrNacHo TpeGoBaHMsAM
K KBaNM(PUKALMOHHLIM UCTIbITAHNAM B UCMbITATENLHOM LIEHTPE, UTO OOBLACHAETCS Pasnuumsamu
B YCNOBUSX MPOBEAEHMS YKa3aHHbIX UCMbITaHMA (Pa3Has CKOPOCTb HApacTaHus Toka W T. M.).
YunTblBas, 4TO 3a [OCTOBEPHOCTb W3MEPEHW OTBEYaeT M3roTOBUTENb U3MEpUTESNbHbIX
npu6opoB, B MPOLECCe PEBU3NN HEOBXOAMMO PadoTaTh COrNAacHo MHCTPYKLMAM, npunaraeMbim
K 3TM npubopam.

11.2. N3mepeHue BpeMeHu oTkno4eHns Y30

M3mepenne Bpemerm oTknouermns Y30, Kak yxke ObIn0 0TMEHYEHO paHee, OCyLUEeCTBSETCS NPy
MPOTeKaHUM Yepes Hero onpefieNIeHHbIX 3HaueHnin audepeHLmnansHoro Toka — |y, 21y, 5l,,.
B cooTaeTcTBUM CO cTanAapToM MIK 60 364-6-61 BpeMst OTKNKOUEHNS NpK PEBU3MN MOXKET ObITb
M3MEPEHO COrNAcHO ykasaHuam, npusefeHHbIM B ctaHgapTe MOK 61008. Ha puc. 31 nokasaHbl

L3 — N

. Cam

Pl I iONOR
|
Rp i ‘ A% -
- Us=U,—-U P
OmKAIOYEHHBIT . ~ d 0 F >
Bbikntouamens :
I
I
1 JR
lompe6umensb + Rg Ra= Ug=lr*Ra
¢ 60AbLULM MOKOM L 1A j _
Rp — ymeuku - =1,
a) C OTKIoYeHUeM noTpebutens 6) 6e3 OTKNIOYEHMs NOTpeduTens

Ug— HanpskeHne NpuKoCHOBEHMS!

U, — (asHoe HanpskeHune cen

Ur — HanpshkeHure Mex.y (asoit 1 KOpMycoM B MECTe UCKYCCTBEHHOrO NOBPeX/eHNs
l¢ = TOK MCKYCCTBEHHOrO MoBpexX.eHus

Puu. 29  MpuHUMNManbHble CXEMbl M3MEPEHNS MUHUMATBHOTO OTKITIOHaIOLLEro
avdhepeHumansHoro Toka Y30
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a) cTyneH4aToe HapacTaHue adhheKTUBHOro 3HaYeHUs AnddepeHLMan-Horo Toka

HaI'IpFI)KeHVIG NPUKOCHOBEHUA:

U;=R,* 1,  (ans cetn cuctemsl TT)
N3meperue Usmeperue Ug=Zge* 1, (anacev cuctemsl TN)
1,5 - HanpsxeHus moka
NPUKOCHOBEHUS ~ OMKAOYEHUS
I npu (0,3-0,5) 1an o tdle
—=1,0 A
lan
06l o=
0,5 Ian 050an ==
05 - ?_’ilf"ﬂ
| 500 500 | | 500 | | 500 500 | tmc—>»
100 100 100

Y laysa gns onpegenerus
MOKa OMKAOYeHUS

6) nnasHoe HapacTaHue achheKTUBHOTO 3HAYEHUA AuddepeHLManbHOro Toka

1) [NocTenernHoe HapacTaHne 0T HyneBoro 3HayeHns (bonee cTapbie npubops)

2) [NMocTeneHHoe HapacTaHne ¢ USMEPEHNEM HarpsXKEHUs! MPUKOCHOBEHUS (60r1ee HOBblE NpHoopbI

— Profitest 01008, Unilap 100 XE, Megger CM 300, ...)

UsmepeHue UsmepeHue
1,5  HanpsxeHus moka P
NPUKOCHOBEHUS  OMKAKOYEHUS 2 -~
1,0 4 R
|An /,// //’
/Y// Y Jugppeperyuarshbiti

0,5 7 MOK OMKANOYEHUS
/ t, mc —>»

\ Bpems cpabambiBarHus

(3aBucum om ckopocmu Hapacmaxusi moka)

Puy. 30  3aBMCMMOCTM HapacTaHWs 3HAYEHUs TOKa OT BPEMEHW MTY OnpeseNieHnn
MWHUMATBHOMO OTKAKYatoLLEro AuddepeHuynansHoro Toka Y30
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00bI4HO nony4yaemble 3Ha4eHus BpeMeHVI OTKNKOYEHUsA y3O paSHbIX TUNOB I'IpVI UcnbITaHUN
AvcbbepeHLManbHLIM TOKOM, paBHbIM |, MiaMeperns Bpemenn oTkmioueHina Y30 npy pesuansx
He 00513aTenbHo.

11.3. Onpenenexne HanpsiXeHNsi NPUKOCHOBEHMS ')

BenuunHa Hanps>keHus NpUKOCHOBEHWS OMpedenseTcs M3MEepeHeM WNU pPacyeToM.
[onyckaeTcs Takxe MCMONb30BaHWe CUrHAIM3aLUMW O MPEBbILLEHMM 3HAYEHMs [oMyCTAMOro
HanpsKeHWsi NPUKOCHOBEHMS.

Mpu pacyeTe HanpsKEHUs MPUKOCHOBEHNS B CETAX CMCTEMbI TT MOXHO UCXOAUTb U3 3HAYEHNS
COMPOTUB/IEHNS 3A3EMNAOLLEro YCTPOACTBA C Y4YETOM COMPOTUBIEHWA 3a3eMNSIOLIEro
MPOBO/IHIKA ¥ NEPEXOHbIX COMPOTUBNEHMI  coenHeHnin R, = U /1. Ecin pacueT npoussoamTes
B ceTu cucTeMbl TN, TO HanpsKeHne NPUKOCHOBEHMS ONPEENseTcs UCX0As 3 3HAUEHNS MOJHOr0
coMpoTMBIIEHUs Lenu ,hasa—Hynb' Zg = Uy/l, . Takoi croco6 AOMmKeH uemonb3oBatbes npy
npumeHeHn Y30 C HEBbICOKOWM YyBCTBUTENbHOCTBIO (I, = 1 A ¥ Bblle), Korga 06bl4HO
1Cnonb3yeMble NpUBopb! He MPUTOAHbI ANS U3MEPEHNIA.

TMpumeyarme pegakTopa.

1) B cooTseTcTsum ¢ 0TEYECTBEHHbIMK ,[lpaBunamu TEXHWYECKOA SKCIIyaTaumn S/1eKTPOYCTAHOBOK MOTpeonTenen”
N3MEPEHME HAMPSXKEHNV MPUKOCHOBEHNS U LUara B UCKYCCTBEHHO CO3AaHHOM aBapmiiHOM PeXuMe Mpou3BOAHUTCS He Pexe
1pa3a 3a 12 71eT B MUBOTHOBOAYECKNX KOMITTIEKCAX, OaHSIX C S/IEKTPOHArpesatesaMu v Ha Apyrix 00beKTax, rae B Lensx
PeoTBPALYEHNS SNIEKTPOTPaBMATU3MA B MOy JOMXHbI ObiTb CrIELUASTbHBIE YCTPOICTBA BbIPABHNBAHMS MOTEHLMAIIOB.
Kpome Toro, aTo u3mepeHne AOMKHO ObiTb BbIMONMHEHO He pexe 1 pasa B rog B Cry4ae HEBOMOXHOCTH MPOBEPKM
OTCYTCTBUSA MOBPEXAEHNS BbIPABHUBAKOLUMX POBOJHNKOB, YCTPOICTB BbIDABHUBAHNS S/IEKTPUYECKUX MOTEHLMAOB.
B o0veKkTax, rge BblpaBHUBAHME SNIEKTPUYECKOrO MOTEHYMana He OCYLJECTBIISETCS, M3MEPEHUE HanpsKeHus
TPUKOCHOBEHUS U LLAra B NMPOLIECCE PEMOHTHbIX PABOT U NPOGUNAKTUHECKNX UCTIbITAHU HE MPON3BOUTCS.

O6bI4HO 0T 10 Ao 30 mc
O6bi4Ho oT 150 go 210 mc
_ (y Tunos DI n HFI yacTo meHbLue)
T ] G O6b14Ho 0T 300 Ao 350 Mc
|An S
0 100 200 300 400
t —>

Puy. 31 ObbluHble 3Ha4eHust BpemeHu oTKnodeHnst Y30 npu nenbiTaHum
AnddepeHumanbHbIM TOKOM, PaBHbIM |,
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Hanpﬂ)KeHme NPUKOCHOBEHUS B CETU CUCTEMbI TN Ha OTKPbITbIX NPOBOAALLMX YaCTAX ABNAET-
€S HE6ONMbLUMM M ONPedenseTcs NafeHNeM HanNPSXKEHUS Ha MONHOM COMPOTUBAEHNM 3aALLUTHOTO
NpoBOAHWKA. B CBS3M C TeM, YTO U3MepeHUe MPOM3BOAMTCS MPW MasblX BEAMYMHAX Toka (OT
AECATM [0 HECKOMbKMX COTEH MA), 3HAYeHMs HanPsKEHUS MPUKOCHOBEHWS, MPUBEAEHHbIE
K BeNuduuHe |, Takxe O4YeHb Manbl (4OMW BoMbTa). PearnbHble 3HAUYEHWS HaMpsKeHUs
NMPWKOCHOBEHUA TNpPWU NOBPEXAEHWU 3HAYUTENlbHO Bbile, Tak Kak TOKWM NOBPeXAeHUA
CYLECTBEHHO MPEBbLILIAIOT 3HaUeHMs! |, OTO HanpshkeHre coxpaHaeTes 1o cpabdaTbiBanus Y30.

11.4. 3mepeHue NOMHOro CONPOTUBAIEHUS Lienu
3aMblkaHus 1)

MonHoe CoMpPOTMBIEHNE LIENMW 3aMblkaHns B ceTu cuctemsl TN onpefensieT apgekTMBHOCTL
3aLMThI NPY MCNONb30BAHWM NPELOXPAHUTENEN UMM aBTOMATUYECKMX BbIKtouaTenei. B cnyyae
ncnonb3oaHns Y30 npobnema ObICTPOAEHCTBMS 3ALUMTbI PELIAeTCs 3TUM YCTPOACTBOM,
U NONHoe COI'IpOTI/IBJ'IeHVIe Lenn 3aMblKaHus y)Ke He ABNAeTCsa rnaBHbIM KpVITepI/IeM SﬂeKTpO-
6esonacHocTn. OyHkuMoHMpoBaHne Y30 obecneunBaeTcsi TOMbKO LENOCTHOCTbH 3alMTHOrO
NPOBOAHWKA, KOTOpast MPOBEPSIETCS NpU M3MEPEeHUM HanpsXKeHUs MPUKOCHOBEHWUS WM
N3MEepPeH1eM COMPOTUBIEHNUS 3ALLMTHOrO NPOBOLHMKA.

3mepeHus NOMHOrO CONPOTUBNIEHNS LienK 3amblkans 32 Y30 npou3BOAATCS OTHOCUTENBHO
PeaKo, Hanpumep, B Cryvasx, Korga TpebyeTcs yBEPEeHHOCTb B cpafaTblBaHWW 3aluTbl OT
cBepxToka npu oTkase Y30. B 60MbLLMHCTBE CNy4aes KOHEUHON TOYKOWM ANS M3MEPEHNS MOMHOro
COMPOTMBNEHMS LIENN 3aMblKaHWst IBNSKOTCS 3aKUMbl FPYNMOBOrO LUMTKA UK BXOAHbBIE 3aXKWMbI
¥30.

pnmeyarme pegakTopa.

1) B cooTBeTCTBUM C JEVACTBYIOLMMA B HACTOSLUEE BPEMS OTEHECTBEHHbIMU ,[lpaBunamu TEeXHUYECKON SKcrnyataumi
3/1eKTPOYCTaHOBOK MOTPEOUTENEN" N3MEPEHNEe MOMHOr0 COMPOTUBIIGHNS NETM ,a3a—HyMb" ¢ MoCieayoLwmM
orpeseneHmem Toka 0HOGA3HOT0 KOPOTKOrO 3aMbIKaHusi BLINOMHSIETCS He pexe 1 pasa 3a LWecTb /ET /1S MPOBEPKH
CpabaTbiBaHns 3aluTbl B C/ly4ae, €C/M 3Ta MPOBEPKA HE BbIMNOSHAETCS HEMNOCDEACTBEHHbIM M3MEDEHNEM TOKa

OﬂHOCfJaGHOI' 0 KOPOTKOro 3amblKaHns Ha Kopryc n MeTasijin4eckne KOHCTPYKLMM C MOMOLLbHO crieynallbHbIX ﬂpMﬁOpOB.
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12. MPUMEHEHUE Y30 B CYLLIECTBY-
IOLLUUX SJIEKTPOMPOBOAKAX

B kauectBe npumepa ucnonb3osaHns Y30 B CyLLECTBYHOLIEN SNEKTPONPOBOAKE PAcCMOTPUM
PEKOHCTPYKUMIO CeTu LuTencenbHblx po3eTok (cuctema TN-C). B aTom cnyyae cnepyet
npou3secTn pasgenerne nposogHuka PEN Ha nposogHuku PE m N go Y30 ¢ pa3smeluerunem
nocnegHero B Kopryce BOMW3W PO3ETKM MMM B CYLUECTBYIOLEM PacMpefenMTeNnsHOM LuTe
(puc. 32). [ina pasnuums uBeTHbIX 0603HaueHuit nposogHukoB PEN u PE TpebyeTcs BbINOMHNTB

JOMOMHUTENbHYIO OKpacky nposogHuka PEN rony6bim UBETOM.

a — Y30, pasmeLLeHHOe B Kopryce B6NU3N LITENCebHON PO3eTKH

Heobxoguma Heobxoguma
gONOAHUMEAbHAS QONOAHUMEAbHAS

L PEN oxpacka zony6bim L1 L2 L3 PEN 0KDACKA 20AY6bIM

uBemom yBemom
sk | Fj{ks/m%e‘
I
| | |
I I
(TN-C) | | Kopnyc
[P I
(TN-5), A ¥
I I
I I I
| | |
3/% 2 3/%
r - ronyboi uset
3/% - 36/IEHO-XENTHIN
uset
6 — Y30, pa3meleHHoe B pacrnpesenuTenbHOM LWuTe
(TN-C)
L
L Nl pel PEN
|
‘ a 3/%
QT " (TN-S)
B
¢ lpumeyarne pegaktopa.
1) 1) 3Hakom 0603Ha4aeTcs 31eKTPoo6opy[0-
O TN-G NS BaHwe knacca Il v 6:10kn 31eKTpPoobopy[0-

BaHWA 3aBOLCKOro N3rotoB/1eHNA CO

CrI/IOLWHON U3onsyuent

Puu. 32 Wcnonbaosanue Y30 npu peKOHCTPYKLM CYLIECTBYIOLEHA CETH LUTENCEbHbIX Po3e-

TOK C 0fiHOBpemeHHbIM nepeBogom ceTu cuctembl TN-C B cuctemy TN-C-S
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Ha puc. 33 nokasaHbl LUTENCENbHbIE PO3ETKM C COOTBETCTBYHOLMMI BUSIKAMU B 3NIEKTPOMNPO-
BOAKaXx C pa3HbIM KONM4EeCTBOM NPOBOJOB.

12.1. 3ameHa Y30, pearupyowux Ha Hanps)keHue no
OTHOLLEHUIO K 3emne, Ha Y30, ynpaBnseMble
A depeHumanbHbIM TOKOM

Y30, pearupyoLLee Ha BENMUYMHY HANpsXKEHUS N0 OTHOLLEHWHO K 3emne (Tun FU), MOXHO nerko
3amenuTb Ha Y30, ynpaensemble auddepeHumantHbiM TokoM. Mpu atom Y30, ynpasnsiemble
andchepeHLmanbHbiM - TOKOM, MOHTUMpYtoTcs BMecTo Y30 tuna FU, a 3awuTHbIii NPOBOSHMK
COrNacHo puc. 34 noak4aeTcs HenocpeACTBEHHO K BCMOMOraTeNbHOMY 3a3eMNUTENIO, paHee
ncnonb3yemMomy ans obecneyenmns yHKLUMoHMpoBaHmus 3awmTsl ¢ Y30 Tuna FU.

230 B 3x400 B 3x400 B

L PEN L1L2L3 PE L1L2L3 N PE

(TRl

e OO 00O

>Q

O O

—
—

.,{.

P
N

Puu. 33  LUTencenbHble pO3eTKW U COOTBETCTBYIOLME UM BUIKM B TPEX, YETHIPEX W NATH
MPOBOAHbIX CETSX.
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Y30, ynpaBnsiemble anddepeHUnanbHbiM TOKOM, 06M1afalT CYLUECTBEHHO yYLIUMK
TEXHUYECKMMU CBOWCTBAMM M MOBbIWEHHOA YCTOAYMBOCTBIO K JIOXKHBIM OTKAKOYEHMAM,
obecreunBas TeM CambiM 60Nee BbICOKYIO HaAEXHOCTb 3MEKTPOCHabKeHNs. B 6ombLunHCTBE
ctpaH ucnonb3oanme Y30 Ttuna FU Ha HekoTopbix OObeKTax, HanpuMep, CTPOWKax, He
ponyckaetcs.

L1L2 L3 N L1L2 L3 N
L
S AV A
U
Ra Sli
PE
= Ra = Ra

Puu. 34  3amena Y30 Ttyna FU Ha Y30, ynpaensemoe guddepeHLmanbHbiM TOKOM
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13. HEXXENATENbHbIE CPABATbIBAHUA
Y30

Otkntouenmns Y30 BCneacTme NOBPEXAEHNS LENN HA3LIBAKOTCS 3aLUMTHBIMU OTKIHOYEHUSMA.
Ecnu npoucxogut OTKAKOYEHWEe MO APYrod MPUYMHE, TO MMEET MECTO HeXenaTenbHoe
cpabatbisane Y30. HexenatenbHble cpabatbisaHns Y30, kak npasBuno, MOXHO OTHECTH
K OAHOIA 13 ABYX rpynn:

— CcpabaTbiBaHms, Bbi3BaHHbIE 3aMLLAEMON Lienblo (coeanHenne npoBofoB PE n N, Gonblioe

KONMYECTBO ANeKTPONoTpeduTenen v T. 4.);

— cpafaTbiBaHusi, Bbl3BaHHbIE BHELIHUM QNMEKTPUYECKUM BAMSHWEM, HanpuMmep, nepeHanps-

XKEHUSIMU B CETH.

13.1. HexxenaTenbHble cpabaTbiBanus Y30, Bbi3BaHHbIE
OLUKUOKOI B COeAMHEHUM

Mpv MOHTaXe BCNEACTBME HEKBANM(ULIMPOBAHHBIX AEICTBUIA UM XanaTHOCTM UMEKOT MeCTo
OLLMOKM, KOTOPbIE ABASKOTCS MPUUMHON KaXKYLMXCS HEOOBACHUMbIMKM cpadaTbiBanmnin Y30. Huxe
PaccMOTPEHbI Hanbonee XapakTepHble OLINGKX:

1. HeponyctiMoe coefmuHerne npoogHukos PE u N 3a Y30 (puc. 35, 36, 37)

Mpy TakoM COBANHEHNM HE BBINONHSAETCS OAHO 13 OCHOBHbIX YCNOBWIA 3aALUMTbI B CETU CUCTEMBI
TN. HexenatenbHble OTKIKOYEHNS MPOUCXOAAT W3-3a MPOTEKaHUst no MpoBOAHWUKY PE vacTw
pa6o4ero ToKa.

TN | L1
N g
e L2
— L3 l'

N
L ‘ 2 pe
I ]
|=|1+|2
O O
— Rp 12=14

Puc. 35 Heponyctumble coeanHenns nposoanmukos PE n N 3a Y30
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L1
e T PEN
413 Al
PE N L1
e
-
| R Y
S— .

,,,,, ,,,,,,, . ,,,,,,,,,,
| |
| Al [
*|1 @ <
| \ Ar
‘*—0
; v v
PE N L1

L1
-~ PEN
|=|1+|2

Puc. 36 Otkntouenme Y30 npu coeamnHeHnn
npoeoaHnkos PE n N
(noTpebutens 3a Y30)

Puc. 37 Otkniouenme Y30 npu coeguHeHUu

npoBofHnkoB PE n N
(notpebutens nepeg Y30, notpe-
6utenb 3a Y30 OTKII04EH)

2. HenpaBunbHoe coeuHeHne npoBoAHNKoe N npu napannensHoM coeanHexuy aeyx Y30

(puc. 38)

Mpy coeaMHeHNM, NPUBEJEHHOM Ha puC. 38 a, CUTyaLMst aHaoruyHa U306paXXeHHo Ha puc. 35.

T

3x400 B

a — HenpasUJibHO

TN
I
+—
+—
A L
N A: |
| = |
”’RB} Ia |
i 2‘ 4‘ G‘N i
I I

3x400 B

6 — NpaBKUNbHO

Puc. 38 MapannensHoe coeanHerne Y30
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3. HeponycTtuMmele nogkniouenus Y30 B cet TN-C. 1)

OwmbkM B COEANHEHMSX B CXEME Ha puC. 39:
— y4epes okHO TpaHcdopmaTopa Toka Y30 He [OomKeH NMPOXOAMTL 3aLUMTHBIA MPOBOAHVK;
- aByxnposogHas L, PEN nposogka HegonycTuma;
— paboumii TOK He LOMKEH YXOAUTb B 3EMIO.

4. Owm6oyHas 3aMeHa BXogHOro 3axuma Y30 Ha BbIXOQHOA NpH NOAKMIOUEHUN paboyero
NPOBOAHMKa.

13.2 HexxenatenbHble cpabatbiBaHus Y30, BblaBaHHble
BHELLUHUMU BO3AEACTBUAMM

OCHOBHOWM MPUYMHOV HEXeNnaTembHbIX (NOXHbIX) OTKMKOYEHUA SBNSIOTCS NEPEHANPSMKEHMS,
BO3HMKAOLLME, rNaBHbIM 06pa3oM, N0 BMSHMEM aTMOCGEPHbIX PA3PSL0B U KOMMYTaLMIA B CETH.
MepeHanpsiXXeHnst HOCAT UMMYbCHbIA XapakTep ¥ UMEIOT KPYTU3HY HapacTaHus HanpsKeHus,

MpumeyaHmns pegakTopa
1) Cm. npumeyanme K rnase 5.3.

|=|1+|2

. L1
. L2
. L3

PEN 1] f 1] i PEN

s

Puc. 39 Heponyctumble nogkntoyenmns Y30 B cetn TN-C
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Haxoaswytocs B npepenax 1..10 kB/Mkc. IMpn 9TOM B LENM pacnpocTpaHseTCs BOMHA TOKa,

Hannune KoTopoit MOXXeT BbiTb BocnpuHsATa Y30 Kak noBpexaeHue:

— B npouecce 3apsapkv emkocT CPE oTHoCUTENbHO 3emmm (kopnyca);

— PV NepeKkpLITUN N NPoBoe 13onsALuK;

— MPpW NpOTEKaHWN MOCNE NEPEKpPbITUS (MPo60s) W30nAUMKM PaboYero TOKa MPOMbILLINEHHO
4acToTbl A0 MOMEHTA Mepexofa Toka uepe3 Hymb (Ans uactotbl 50 My — nmomynepwogd
T/2 =10 mc).

YaapHble BOMHbI, BO3HUKAOLLME B pPe3ybTaTe rpo30BbIX Pa3psios, 0606LUEHHO MOMYT ObiTb
NPeACTaBNeHbl UMNYNLCOM  HOpManu3oBaHHoW opmbl 8/20 MKc (puc. 40). MakcumanbHble
3HAYEHNS TOKA YAPHOI BOJHbI B MECTE YCTaHOBKM Y30 B OCHOBHOM HUXKe BEMMYMHBI Ip =500 A.

B ABCTpuu v ['epMannm OMbITHLIM MYTEM YCTAHOBMEHO, YTO B paiioHax ¢ 6OMbLUMM YUCIOM
rPO30BbIX AHEN B rody NOXHble 0TKNo4eHNs Y30 HabniofaroTes Yalle, YeM B paiioHax ¢ MasbiM
W CPE[HUM YMCIIOM TPO30BbIX AHEi. M3BECTHO Takxe, 4To npu yctaHoBke Y30 Ha BO3MYLUHbIX
JMHWSIX YaCTOTa NOXKHbIX OTKIOYEHUA B 5 Pa3 BblLLE, YEM NMpU YCTAHOBKE Ha KAOENbHBIX IMHUSX,

| To/ I, =250 A ans [-|
pr 70 / 100% lp= 3kAana G
100 7 lp= 5kAgns [S|
90
50
10 1
10 T T,1=8 MKC
<« 1 3 1= - >
D > T3 | T2=20 mkc

Puc. 40 HopmanmsosaHHas (opMa yAapHOi BOMHbI Toka 8/20 Mk ")

lpumeyarmne pegaxTopa.

1) Ha puc. 40 npesctasneHa ¢hopMa UMMy/bCHOrO (yAAapHOro) Toka C A/MTENIbHOCTbIO GHPOHTA MMMY/bCa 8 MKC
W AINTENbHOCTbIO uMnyabca 20 MKC, MCrO/b3yemas CornacHo Hemeukum ctangaptam VDE gns wcrbitanmi
3/1eKTPOOBOPYA0BaHNS, B HAaCTHOCTY, HEKOTOPbIX TUMOB Pa3PAAHUKOB. B oTeyecTseHHoN npakTuke nogobHas gopma
MMITy/IbCa UCTIONb3YETCS B MPOLIECCE UCTbITaHMA PaspsAHUKOB MDY N3MEPEHNN OCTABLUErOCS HAMPSIKEHNS.

Tpebosanus K ucribitaHusm Y30 Ha CTOAKOCTb U MMITY/IbCHOM HAMPSXXEHUN B MEXAYHAPOAHbIX CTaHgapTax
B HacTosLLee BpeMs OTCYTCTBYIOT 1 HAXOAATCA B CTaAMN PACCMOTPEHMUS.
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MPONOXEHHBIX B 3eMNE (MU rpo3ax Ha BO3AYLUHbIX TMHUAX NPOUCXOANT OKONMO 20% BCEX NOXHbIX
OTK/HOYEHNI, Y4TO COCTABNSET B CPEAHEM 5 OTK/IOYEHMI B rof, TOrAa Kak Ha KabenbHbIX NIMHUSX —
npuMepHO 1 OTKNIOYeHWe B TOf). AHanM3 no3BONSET CAenaTb €We OAMH MHTEPECHbIA BbIBOA
— B CETSX CUCTEMbI TT NI0XKHbIE OTKIOUYEHNS NPOUCXOAAT B ABA Pasa Yalle, YeM B ceTax cuctemsl TN.

MpuBeaeHHbIe Bbilwe AaHHble oTHocsTCs K Y30 6e3 3apepxku cpabdartbiBaHns (ans obLiero
npuMeHeHKs). CuTyauns 3aMeTHO ynyywaeTcs B ciyvae ucnonb3oBanus Y30 ¢ 3apepkoii
cpabatbiBanus (Tunbl G v S). B anektponpoBoakax, rae 6binn ucnonb3oBansl Y30 TMnos G u S
MOYTM MCYE3NN NOXKHbIE OTKMIOYEHNS KaKk B KaOeNbHbIX, Tak U B BO3AYLIHbIX CeTAX cucTeM TN
n TT. Y30 tvna G ¢ 3agepxkoi 10 MC cneuuansHo paspaboTaHo ANst orpaHuyeHust yucna
NOXHbIX OTKMHOYEHNI Npn rpodax (G — nepsas 6ykBa Hemewkoro cnosa “Gewitter”, 4To B pycckoMm
nepesogde o3HayaeT ‘rpo3a’). Mpu atom Y30 ykasaHHOro TUNa yAOBNETBOPSHOT TPEGOBaHMS
K 3aLLMTe KaK 0T KOCBEHHOrO, Tak W OT NPSMOro NPUKOCHOBEHMS (CM. Tabn. 5).

Mpu BKNKOYEHM NOTpeBUTENeH ¢ GONbLIMMM EMKOCTSMM M0 OTHOLLEHNIO K 3emne (koprycy) Cor
B Lieny MPOMCXOAMT MEepexodHbIA MPOLECC, 4TO BbI3bIBAET MOsABNEHMe ToKa |, npoTeKatollero
B 3eM/I0 MMM 3aLMTHbIA NPOBOAHUK (puC. 41). Kpome TOro, 3HauuTeNbHbIA N0 BENMUMHe TOK I
3a4aCTyl0 BO3HWKAET MPU KOMMYyTauMsX MPOTSHKEHHbIX KabenbHbIX SMHUA W 060pyROBaHNS
C BbICOKOYACTOTHbIMM MOMEXOMOAABNAOWMMM KOHAEHCATOpaMK, HanpuMmep, TUPUCTOPHbIX
CBapOYHbIX annapaTos.

— L1
— -] L2
A
— L3
N . N
PEN PE . PE
l 1
I RB F — F
] }7 ] 1T T
Cre Cre

Puc. 41  Bo3HMKHOBEHME TOKOB YTEUKM Yepes eMKOCTb Cpe Mpi KOMMyTaLMAX
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B psine cnyyaes oTkntouenne Y30 (cM. puc. 42) BbI3biBaET cpabaTbiBaHNe yCTPONCTB 3aLmThbI
0T NepeHanpsKeHuii, ycTaHaBNMBAEMbIX BOMM3N 3NEKTPONOTpeduTenei (Tpetbs CTyneHb
3aLWMTbI — paspsigHukm knacca D).

OTW PaspsagHUKKM, KaK NpaBvno, SBASKOTCS MEPEHOCHBIMI U MOAKMOYAOTCS K LUTENCembHbIM
PO3€ETKaM NPy MOMOLLM BUNKW. HyBCTBUTENLHOCTb Pa3PSAHNKOB Knacca D HacTOmMbKO BbICOKas,
4TO OHW PearupyroT Ha NEPEHANPSMKEHNS B HECKOMBKO AECATKOB BOMLT. ECAM B CETU BO3HMKAKOT
HECKONbKO MMMYNbCOB NepeHanpsKeHuid, CNeaylowmx Apyr 3a ApyroM C He6ombLmMMu
NPOMEXYTKaMK BPEMEHM, TO BEPOSTHOCTb IOXKHOIO 0TKYeHNS Y30 3HaunTenbHa.

BcneacTene noxHblx cpabatbiBanuit Y30 NpoucxoAaT OTKNIOUYEHUs SNeKTponoTpeduTened,
4TO BRieYeT 3a COBOV CyLieCTBEHHble YObITKM. B CBS3N C OTCYTCTBMEM MPSMOIA WHCOpPMALNKM
0 mMacluTabax ywep6a, Bbl3BaHHOM NOXHbIMKU cpabaTbiBaHusMK ucnpasHbix Y30, MOXHO Boco-
Nb30BaTbCA AOCTYMHbIMW pe3ynbTaTamMu UCCNE[OBAHMIA CTPAxoBblX KOMMaHui epMaHum.
B cooTBeTCTBUN C JAHHbIMKM 3TUX KOMMAHUA paccmaTpuBaeMble YObITkM coctasuin B 1984-1986
rogax 5,5% Bcero yiiep6a, KoTopbIi UMeN MeCTo BCNEACTBIUE aTMOCKEPHbIX NepeHanpsKeHni
(M3 HUX Ha Xunble 3gaHus NpUXoanTes 4,5%, cenbckoe xo3aicTeo — 0,8%, NPOMBILLNEHHOCTb —
0,2%). B 3T y6bITKM BKKOYEHBI MOTEPW OT MCTIOPTUBLLMXCS MULLEBbIX MPOAYKTOB, MOeAM NTUL Ha
KPyMHbIX pepMax ¥ T. 4. [puBegeHHble LMpbl SBASKOTCS 04YEHb BbICOKUMM, @ B PMHAHCOBOM
BbIPXKEHWUN PEYb MAET O MUNIMOHHBIX CyMMaX.

Bonblwyto yacTb noXHbIx cpadatbiBaHuii Y30 N0 ykasaHHbIM BbilWE MPUYUHAM MOXKHO
UCKMIOUUTD, KaK yXKe 0TMe4anocs paee, ucnonb3ys Y30 ¢ 3afepxkoit cpabatbisaHns 10 Mc, TO
ecTb Tuna G, unu cenektueHbix Y30. Eciv B 3awMiiaemoit Lenn UMeeTCs BAUTENbHbIA TOK
yTeuku (cM. rnasy 10.2), To cnegyeT nm6o ycTaHoBuTb Y30 ¢ 60/bLUMM 3HAYEHMEM HOMUHAMBHOTO
AnddepeHUManbHoro Toka, 6o YMEHbLUINTE YACTO NOAKMIOUAEMbIX SNIEKTPONPUEMHIKOB.

lpumeyarne pegaxTopa.

1) 3necy umeroTcs B BUGY KNacchl paspsiaHMKOB CornacHo Hemeukum ctanaaptam VDE (4 knacca — A, B, C, D). PaspsaHuku
Knacca D npesHasHadeHbl 475 3alyMTbl OT PO30BbIX M KOMMYTALMOHHBIX NEPEHAMDSMEHNA MEPEHOCHbIX ObITOBbIX
3N1EKTPONOTPEOUTENEN 1 37IEKTPOOOOPYAOBAHUS C INEKTPOHHbIMU cxemamu. PaspsgHukn knacca C (puc. 42)
UCTIONb3YIOTCS 7151 3aLLMTbI OT rPO30BbIX Y KOMMYTALMOHHBIX MEPEHANPSKEHWI CTALNOHAPHOTO 3/IEKTPOOBOPYA0BaHNS:
aBTOMaTN4eCKuX Bbik/toyatenei, Y30, KOHTaKTOPOB, MarHNTHbIX MyCKaTesed, LTENCe/lbHbIX PO3ETOK U T. 4.
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Puc. 42 Bo3HMKHOBEHME NOXHBIX OTKMo4eHMA Y30 B 911eKTPONPOBOAKE C YCTPOCTBaMM

3alluTbl OT NepeHanps>XXeHun.
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14. UCMONBb3OBAHUE Y30
B PA3JZINYHBIX OB BEKTAX

14.1. XKunble 3naHuUs M 06BHEKTbI rPaXAaHCKOro
Ha3Ha4eHuUs

Ons  nOBbLIWEHNS YPOBHA 9NEKTPOOE30NACHOCTU B XKUMbIX  3[aHUSX, KOTTedxax
1 06LLECTBEHHBIX MOMELLEHUSIX XUMbIX JOMOB (MpayeyHble, MacTepckue 1 T. n.) peKoMeHpyeTcs
ANs 3almThl Lienei LWTencenbHbIX Po3eTok 1 o6opyaosaHus ucnonb3osats Y30. Kpome Toro,
B HOBbIX 1 PEKOHCTPYMPYEMbIX 06bekTax nposofHUK PEN gonmxeH 6bITb pasaeneH Ha npoBOAHNKM
PE 1 N, npuyem TouKa pasgeneHuns LOMmKHa HaxoauTbCs B rPynnoBOM (KBApTUPHOM) LUMTKE.

Ecnu B 6bITOBOI 311EKTPONPOBO/KE MMEIOTCS OAHOMA3HbIE 1 TPEXdasHble Lenu LUTEnceNbHbIX
PO3ETOK, TO YMECTHO 3awuwatb TpexdasHble Lenn npu NoMmoLuM YeTbipexnomocHblx Y30,
a OoaHodhasHble — MpU MOMOLWM YyBCTBUTENbHbIX ABYXnontocHblx Y30. [puBefeHHble
PEKOMEHAALMN OTHOCATCS W K OOLUECTBEHHBIM 3A4aHUAM, HanpUMep, 06beKTaM KOMMYyHambHbIX
YCAyr, LUKONaM, aAMUHWUCTPATUBHBIM 3AaHUaM W T. 4. [pn 3ToM pekoMerayeTcs ans obecneyeHus
BbICOKOW YCTOMYMBOCTU K NOXKHBIM cpadaTbiBaHusM ucnonb3osatb Y30 tuna G. Mpumep cxembl
3awwmThl ¢ Takum Y30 npusepeH Ha puc. 43.

lMpaBuna  BbINOMHEHWUS  SNEKTPOMPOBOAKA B YUPEXKAEHUSX  34paBOOXpaHeHus
pernameHTUpyrTCs OTAeNbHbIM cTaHaapToM MOK 60 364-7-710 (cm. rnasy 14.8).

1 - cenextneHoe Y30
¢ |, =300 mA (Bpemst
1 I A @ 3a,q'ép>KKM cpabaTbiBaHus
40 mc);
|

‘ ‘ ‘ ‘ 2-Y30mnaGely, =30 MA
(Bpems 3aepXKKM

2 IA @ cpabatbiBanus 10 mc);

% Q\T Q\T % 3 - 3alwTa OT KOPOTKOro

v v v v v v v v 3aMblKaH1s 1 neperpysku
U Y (BpEMS OTKMIOYEHUS KOPOT-
KOro 3amblkaHus 2-4 Mc).
3
Puc. 43 Cxema anekTponpoBoakm ¢ Y30 ¢ BbICOKOM YCTOMYMBOCTBIO K NMOXHbBIM

cpabatbiBaHMAM
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14.2. BaHHble W gylueBbie NOMeLLeHus

Y30 ¢ |, < 30 MA" Tpe6yioTcsi Ansi BCeX LeMeil LITENCENbHbIX PO3ETOK B BaHHbIX
nometLeHnsix?). Mpu 3TOM OCTAKOTCS B CUne TPEeGOBAHMS K YPaBHUBAHWMIO MOTeHLManos. Ecnu
cuctema Tpy6 B MOMELLEHNM BbINOMHEHA U3 NnacTuka, To Y30 cunTaeTcs JOCTaTOYHOA Mepoi
3alnTbl, a HeOOXOAMMOCTb peann3aumy LOMONHUTENLHOTO COEAWUHEHWS BOAOMPOBOAHOV
apMmaTypbl OTCyTCTBYET.

Monpo6Ho Tpe6oBaHMs K 06ecneyeHno aneKTpo6e3onacHOCT PacCMOTPEHbI B CNELMansHOM
ctangapte MOK 60 364-7-701, rae 3T NOMeELLEHNS PasbuTbl Ha 30HbI, AN KXKAOW M3 KOTOPbIX
NPeabsBNEHbl KOHKPETHbIE TPeOGOBaHWA MO BLIMOMHEHUIO ANEKTPOMPOBOAKM U 3aLUNTHBIX
MepOnpUSITHiAS),

14.3. bacceiHsl

Tpe6oBaHus K o6ecneyeHno anekTpobe3onacHoCTH B 6accenHax Ans nnaBaHus U hoHTaHax
npeacTasneHbl B ctaHgapTe MK 60 364-7-702. 3TOT cTaHAapT CTPOro pernameHTpyeT Mecto
YCTaHOBKM 3MEKTPOOOOPYA0BaHMS M 3aLUMTHBIX YCTPOACTB. [pu 3TOM anbTepHaTWBOWM WCMo-
ne3oBaHnio Y30 aBnsetca npumeHeHne o6opynosaHus knacca Il unu o6opynosanms,
NOAKNIOYEHHOr0 Yepe3 pasaensiolmin TpaHcgopmatop. OnpeaeneHHsle CMArYeHns Tpe6oBaHmil
[OMyCKatOTCS TOMBKO AN 6aCCeiHOB HEOOMbLUNX Pa3MepOoB.

14.4. CTpouTenbHble nnowanku

CTpouTenbHble MOWAAKN XapakTepu3yTCs 3HAUNTENbHBIM YMCIOM HECUACTHbIX CryyYaes,
BbI3BaHHbIX MOPAKEHMEM 3MEKTPUYECKMM TOKOM. Takoe MONOXKeHue OOBSCHAETCS TeM, YTO
3/1eKTPONPOBOAKK, NMPUMEHAEMblE Ha CTPOUTENbHbIX Nnowankax, ABNAKTCA BPEMEHHbIMU,
a JKcnyatauus aneKTpooBopyAoBaHUS BEAETCS B TSXKENbIX, C TOUKW 3peHWs obecneyeHns
9NeKTPO6E30NacHOCTH, YCIOBUSX.

Mpv 3TOM 6ONBLUMHCTBO MaLUMH, MPUOOPOB 1 PYYHONA MHCTPYMEHT UCMOMb3YHOTCS B Hapy»KHOM
cpefe, He 3alWLLEeHHO OT [OXASA, & 06CNYXMBAIOLMA NEpCoHan, Kak npasumo, He NPOXOAuT
COOTBETCTBYHOLLUEA CreunansHon NoaroToBkuM. MpuMeHeHUe nepeHocHbIX kabeneii (MpoBOAOB),
MPONOXKEHHbIX HEMOCPEACTBEHHO Ha 3emie, 00YCNaBNMBAET BbICOKYIO CTENeHb BEPOSTHOCTM
MEXaHUYECKOr0 HapyLUEHNs LIeNOCTHOCTY 3aLMTHOrO NPOBOAHMKA.

lpumeyanns pesaktopa.

1) [ns caHTexkabuH, BaHHbIX 1 AyLIEBbIX AEVICTBYIOWNE B HACTOSILEE BPEMSI OTEYECTBEHHbIE ,BpemeHHbie yKasaHus no
npumerernto Y30 B 3/71EKTPOYCTAHOBKAX MW/bIX 3AaHWA" PEKOMEHAYIOT ycTaHasimBaTs Y30 ¢ HOMUHANbHbIM
OTKAKOHAKOLLMM AN GDEPEHLMATbHBIM TOKOM 40 10 A, ecrm 47151 3TUX MOMELLEHNIA BblAe/IeHa OTAETbHAS IMHUS.

2) AnbTepHatusoii ncrionb3oBanus Y30 Ans 3alyuTbl Lenei WTernce/bHbIX PO3ETOK B BaHHbIX M AYLLUEBbIX MOMELLEHUSX
ABnseTcs cornacHo ctanaapty MOK 60 364-7-701 nutanne 3Tux uenei OT WHAMBUAYANLHOO PAa3AensioLero
TpaHcghopmatopa /moo ot ucto4nmka cuctemsl BCHH (3CHH).

3) B crangapte MOK 60 364-7-701 BaHHble U AyLLEBbIE MOMELEHNS Pa3AeNeHbl Ha YeTbipe 30Hbl (0, 1, 2, 3) ¢ ykasaHuem nx
paamepoB. LLITencenbHbie po3eTkn MOryT ObiTb YCTAHOB/IEHb! TOMLKO B 30HE, Hambosiee yAaneHHo#m OT BaHHbl un
AYLIEBOro noAAoHa (30Ha 3) npu ycnosum UCrob30BaHNs 0OHONA U3 yKa3aHHbIX B M. 2 puMedanmii 3aLNTHBIX Mep.

70



BcneacTteue HapylleHus LENOCTHOCTM 3alUTHOTO NMPOBOAHMKA rMOKOro kabens (MpoBoAa)
BO3HMKAET peasbHas yrpo3a MU3HW /lofel, KOTOPble MOryT MPUKOCHYTHCS K OTKPbITOM
NpoBOASLLel YacTv 060py[OBaHNS, MMTAEMOrO NOBPEXAEHHbIM Kadenem (MpoBo[oM).

B cootBeTCTBUM C TpebOBaHMAMM MEXBYHAPOAHbIX cTaHAapToB MOK 60 364-7-704
n MOK 439-4 ¥30 ¢ |,, < 30 MA Ha CTPOUTENbHbIX MNOLIAfKaX AOMKHbI ObiTb YCTAHOBNEHDI
B KaXAOM pacnpedenuTensHoM LUMTe NS 3alWuTbl Leneid LWTEencenbHbIX po3eToK. Takue
uyBCTBUTENbHbIE Y30 3alLMLIAOT LTENCENbHbIE PO3ETKM, Py4HON 3NEKTPOMHCTPYMEHT, KOTOPbIN
MOAKMIOYAETCA K HUAM, @ TaKXe MepeHocHble kabenu (MpoBOAa), MOAKMo4aEMble K pacrnpese-
NNTENbHOMY LLMTY.

14.5. CenbCKOX03AWCTBEHHbIE 00BLEKTbI

OnacHOCTb HECYACTHBIX Cy4aeB, BbI3BAHHbLIX ANEKTPUYECKNM TOKOM, B 0OBEKTAX CENbCKOro
X03/CTBA YPE3BbIYANHO BbICOKA. [MpUYMHONM 3TOrO, C OfHOA CTOPOHbI, SBASKOTCH TSXKENble
yCnoBus 3KCnayaTaunn 9nekTpooOopyaoBaHWs (BNaXKHOCTb, arpeccuBHas cpefa, Nerko
BOCMNAMEHSIOLLMECS BELLECTBA B HEMOCPEACTBEHHOM 6AM30CTH OT SNEKTPONPOBOAKK U 060pY-
[0BaHKs1), a C APYron CTOPOHbI, HEKBANU(ULMPOBaHHOe 06CNYXWUBAHWE U XanaTHOe OTHOLLEHWE
K COOMIO[EHNIO NPaBu 3NeKTPOBE30MacHOCTH.

B cenbckoxo3siCTBEHHbIX 06BEKTAX MO MEPEYUCIEHHBIM BbILLE MPUYMHAM 1S MOBbILLEHMS

YPOBHS 3aLUNTbI NtOAEN W UMYLLECTBA HEOOXOAMMO UCMoNb3oBaTh Y30 B Criedyrowmx cryyasx:

— B LENsX LWTenceNbHbIX PO3ETOK B MOMELLEHMSIX C MOBLILLEHHOA OMAcHOCTLH M 0060 OnacHbIX,
B PEMOHTHbIX 1 MEXaHNYECKMX MACTEePCKMX, a TaKkxe cornacHo ctangapty MIK 60 364-4-47
B LiensiX LWTencenbHbIX PO3ETOK HapyxHoi ycTaHosku (Y30 ¢ |, < 30 MA);

— B Lensx CO CTauMOHapHO YCTaHOBNEHHbIM O60PYAOBAHMEM, B MOMELLUEHMSX C NErko-
BOCMNIaMEHSIOLLMMICA BELLECTBaMM Ui roprode Mbinbio (Y30 ¢ |, < 500 MA, pexomeHayeTcs
¢ I, < 300 MA).
3almTa CenbCKOX03sMCTBEHHbIX XMBOTHBLIX 06ecneynBaeTcs Npy MOMOLWM KOMOWUHALMM

aBTOMATWU4ECKOr0 OTK/KOUYEHUS U LONONHUTENbHO CUCTEMbI yPaBHUBAHMS NOTEHLUMANOoB. B cBsiaun

C TEM, YTO MMBOTHbIE O4EHb YYBCTBUTENbHBI K SEKTPUYECKOMY TOKY, HaubombLLas AonycTUMas

BEMMUYMHA HAMPSIKEHMS! MOUKOCHOBEHIS W Lara N1 XXMBOTHbIX OrpaHudeHa 3HaueHnem 25 BY),

CnefyeT OTMETUTb, YTO AOMOJHUTENbHAS CUCTEMA YPaBHWUBAHWS MOTEHUMANOB B MMBOTHO-

BOAYECKMX MOMELLEHWUSIX YACTO HAX0AMTCS B NIOXOM COCTOSHUM M ycTaHoBka Y30 B Havane uenu

NO3BONSET CBECTW PUCK HECYACTHOro cnyvas K MUHUMYMy. [ns OUEHKM BO3AECTBMS

9NIEKTPUYECKOrO0 TOKA Ha [OMALLHWX XKMBOTHbIX CResyeT WCMonb3oBaTb AOKYMeHT Report

IEC 479-3 “Bo3eiicTBNE 3MIEKTPUYECKOrO TOKA HA AOMALLHNX MMBOTHBIX .

CHIOHD=IT/IHb #HbKLI#R##L.

1) ~#Hb3#HITIIE #Tkb:Hbf R TTXK THHOLRTATxK Ki#HIORbTR#Y #LUFLRYIKH Wb PtV THIRI #
#3BHOHTLIK fHO#SIf#sE KOS FHL, #R#I1LIEFf #F VETHbKSTTxK # FRUTKLU#RLK uwg.
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14.6. [poMbiLINeHHble 06bEKThI

KauecTBo 31€KTPONPOBOAKM B MOMELLEHUSIX MPOMBILLAEHHBIX MPEAMPUATUA HECKObKO
OTNINYAETCS OT €e KayecTBa B APYrvX 3AaHWsAX, Tak Kak Ha MPOMBILLAEHHbIX O0O6bEKTax
npeanonaraeTcs Hanuume NOCTOSHHOMO KOHTPONS, OCYLUECTBASEMOro KBanM(uLMPOBAHHLIM
NepCoHanoM, 1 OTHOCUTENBHO KOPOTKMX CPOKOB NEPUOANYECKMX UCTIbITAHMIA.

[Ons obecneyenns 6e3onacHoCT 06bIYHO Pa3pabaTbiBAKOTCH 3KCMyaTaLUMOHHO-TEXHUYECKNE
Tpe60oBaHMs, pernameHTUpyloLMe Mpasuia 3KChayaTauum C y4eTOM MECTHbIX YCNOBMA. JTu
Tpe60oBaHMs NO3BONSIOT TaKXKE 06ecneumnTb 60ee YacTbIA 1, FNaBHOE, fOKA3ATENbHBIA KOHTPOb
COCTOSIHWS 3ALUMTHBIX MEP 9MEeKTPO6Ee30MacHoCTN M, B YACTHOCTM, PETYNSPHYIO MPOBEPKY
adppekTHOCTH pyHKUMOHMpoBaHus Y30.

B npombilwnerHbix anekTponpoBogkax Y30 ucnonb3yrTcs rnaBHbIM 06pasoM Ans 3aluThbl
Lieneii LUTENCENbHbIX PO3ETOK, K KOTOPbIM MOAKMOYAETCS PYYHONA SNEKTPUYECKMA MHCTPYMEHT
(openu, WwnudosanbHble KPyru, kpacsiume nucToneTsl W T. n.). Ha 6onbwmx npeanpustusix Y30
YCTaHaBNMBAKOTCA B aAMUHUCTPATHUBHBIX MOMELLEHNSIX, TOKPACOUHBIX, PEMOHTHBIX Liexax 1 Apyrux
MPOM3BOACTBEHHBIX MOMELLEHNsX. [Ins CTaLMOHapHO YCTAHOBMEHHbIX MaLMH W 060PYAOBaHMS
ncnonb3osaHue Y30 (ecnvm HOPMATUBHbIE JOKYMEHTbI HE TPEOYIOT MPUMEHEHMS [pyroro crnocoba
3alKTbl) B ONACHBIX C TOYKM 3PEHMS SNEKTPOGE30NACHOCTY MOMELLEHUSX SBNSETCH OAHUM M3
BO3MOXHbIX MyTeil pelleHns 3a4aqm 06ecneyeHns BPEMEHU OTKIHOYEHMS, HE NPEBbILLAIOLLETO
3Havenms 0,2 ¢ (ctaHgapT M3K 60 364-4-481).

OneKTpn4yeckMe Cxembl MPOMbILNEHHbIX MPEANPUATUA  OTINYAKOTCH  OTHOCUTENBHO
HE6O/MbLMMI  3HAYEHUSMW MOJHOTO COMPOTWUBAEHMS Lieneid 1, CnefoBaTenbHO, BbICOKMMM
3HaYEHNAMM TOKOB KOPOTKOrO 3amblkaHus. [oatomy B cnyyae ncnonb3osaHns Y30 Heo6xoaumo
o6ecneynTb Heo6XxoauMble napameTpbl A00aBOYHbIX NPEROXpaHUTenen (aBTOMaTUYECKMX
BbIK/K0YaTENEN) B COOTBETCTBUM C TpeboBaHUsMU narotosuteneii Y30.

14.7. MoOunbHbIe NOMeLLEeHUs

OnekTpoo6opyfoBaHNe B MOOWIbHBLIX MOMELUEHUAX (MAcTEpCKME, PEMOHTHbIE W XUMble
MOMELLEHNS, MEONLMHCKNE U U3MepUTeNbHbIE NabopaTopui U T. N.) [OMKHO ObiTb OCHALLEHO
COOCTBEHHOM 3aLUMTON OTKPbITIX MPOBOASLLMX YACTEN, HE 3aBUCSLLEA OT WUCMONHEHUS W COCTO-
SHUS 3aLUNTBI CETU NUTaHMS. BbinonHeHWe 3TOM 3a4aum B LENsiX, UCMONb3YHOLWNX 3a3eMNEHNE,
Bo3naraeTcs npakTuyecky seerga Ha Y30 (puc. 44)1).

3awmta ¢ Y30, ynpaBnsembiMu AudpepeHumanHbiM TOKOM, 06ecneunsas nekTpobe-
30MacHOCTb NpW MOBPEXJEHUN M30MALUMM 3NEKTPONPUOOPOB, HAXOAALUMXCS B MOGUIBHOM
MOMELLIEHNM, He HYXXOAETCH B W30MALUMKM STUX SNEKTPONPUOOPOB OT 3eM/M, Kak 3T0 TpebyeTcs
B cnyyae ucnonb3oBaHns Y30, pearupylowmx Ha BENWYMHY HAMPSXKEHUst MO OTHOLLEHWHO
K 3emre.

lpumeyanmne pesaktopa.

1) CornacHo 0Te4ecTseHHbIM HOPMATUBHBIM JOKYMEHTaM BO BBOAHO-PACTIDEAENNTENbHBIX YCTPOACTBAX MOOUNbHLIX 3AaHMA
L0/MKHbI ycTanasmBaTsCst Y30 ¢ HOMUHATbHBIM OTKITKOHAOLLIMM ANGDGHEPEeHLMaTbHbIM TOKOM He Bbilue 30 MA. [posepka
aTux Y30 [0/KHa BbIMONMHATLCS @XKEMECAYHO.
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14.8. YupexxaeHusi 3apaBooXpaHeHus

B cootsetcTBuM co ctanpaaptom MOK 60 364-7-710, copepalimm npasuna BbIMOMHEHMS
9M1EKTPOMPOBOAKN B MEAMLMHCKUX YYPEXAEHUSIX, B 3TUX YUpPEX[eHnsx TpebyeTcs MCnomb-
30BaHue cetn cuctembl TN-S, To ecTb paspenenne nposogHuka PEN Ha PE u N. Kpowme Toro,
YKa3aHHbIi CTaHAApPT onpefensieT 06nactb Ucnonb3oBaHus Y30 B MEAMUMHCKUX YUPEXAEHNSIX.
W3 ero Tpe6oBaHmit crieiyeT, 4To JomKHb! NpuMeHsTbest Y30 ¢ |, < 30 MA. Tpit 3TOM BO3MOXKHO
ucnons3osaqne Y30 ¢ I, < 300 MA (Kpome Lieneit LITencesbHbIX PO3ETOK), €N TOKoBas
Harpy3ka 3neKkTponoTpebuTenei Bbille HOMWHANBHOMO TOka Mpou3BoaMMbx Y30 C BbICOKO
YYBCTBUTENBHOCTBI0. Hnecno noTpebutenen, Bxoaawmx B 3awmiiaemyto Y30 Lenb, JOMKHO ObiTh
KaK MOXHO MeHblMM. B paccmaTpuBaemMoM CTaHAapTe TakXKe YKas3aHo, 4TO KOHTPOSb
HOpManeHoro dyHKLMoHuposaHus Y30 cneayeT Npou3BoAUTL NPU MOMOLLM KOHTPOSbHOW KHOMKM
1 pa3 B 3 Mecsila. YuuTbIBas, 4TO HEKOTOPbIE NOMELLEHUS OTKMIOUNTL C LIEbK) NPOBEPKM faxe
Ha KOPOTKMA MPOMEXKYTOK BPEMEHN NPaKTUYECKN HEBO3MOXKHO (KapAnonorus, OTAENEHNE UHTEH-
CMBHOW Tepanuu 1 T. Nn.), LenecoobpasHa ycTaHoBKa B Takux nomelleHusix Y30 ¢ noBbILLEHHOM
9KCMyaTauUMOHHO HagexXHoCTbHo Tuna HFI.

HomeHknatypa Y30 pans 3gpaBooxpaHeHus Obina pacluvpeHa 3a CYeT paspaboTku
cneumansHoro Tuna Y30 Ans peHTreHOBCKMX KabuHETOB (B Ha3BaHuu Tuna atoro Y30 umeeTcs
pononnutensHas 6yksa R). Takvue Y30 06nafaroT MOBbIWEHHOM YCTOAYMBOCTBIO K NIOXKHBIM
OTK/KOYEHNSIM NMPU BKKOYEHNN YCTAHOBOK /15 PEHTTEHa.

14.9. BpeMeHHble 06beKTbI

BBoauMoe B SKCMyaTauuio aNeKTpooGopyA0BaHHe, YCTaHOBNEHHOE BO BPEMEHHbIX 00beKTax,
MOANEXNUT MPUEMO-CAATOUHBIM MCTIbITAHUAM. oW AAMTENBHOCTY SKCNyaTaumu, NPEeBbILLAoLLEN
nonrofa, AOMKHbI MPOM3BOAMTLCS Mepuofnyeckine ucnbitanns. OB6CnyxXuBaHue Takoro
060pyf0BaHMs IOMKEH NPOU3BOANTL TOMLKO KBANMKULMPOBAHHbIA NepcoHan. Mcnonb3osaHue
dyBCTBUTENbHBIX Y30 Ha BpEMEHHbIX 00bekTax TpebyeTcs NpakTUdecku ANs Bcex uenen
LUTENCeNbHbIX PO3ETOK.

15. 3AKJIIOYEHUE

Vcnonb3osanne Y30, ynpasnsembix anddepeHunancHbiM TOKOM, 06ecneymBaeT BbICOKUN
ypoBeHb anekTpobesonacHocTn.Takne Y30 0TIMYaIOTCS MOBLIWEHHON 3(h(HEKTUBHOCTBLIO MO
CPaBHEHMIO C  APYrMMW  WM3BECTHbIMM  ycTpoucTBamu. [lo3ToMy  MeXAyHapoAaHble
3NEKTPOTEXHHNYECKWE CTaHAAPTbI YAENSIOT 3aWNTHEIM MEPONPUATUAM C Ucnonb3osaHrem Y30
BCe 60sbLUE BHUMAHMeE.
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Ta6nuua MN-1

CumBonbl, Mcnonb3yemble Ans xapaktepuctuku Y30

CuwmBon Onmcatve Wcnonbaosatue
1 2 3
1 N
Il |
™ 2-x nontocHoe Y30 [ns opHodbasHbIx Leneii
o nn
21 N

4-x nontockoe Y30

[ns 3-x asHbIx Lenel (Mpu 2-X 1 3-X NOMIOCHOM
NOAKMIOYEHUM CcriedyeT 06ecrneynTb 3amKHYThIN
NyTb TOKY B LieN KOHTPONS

Y30 ans nepemeHHbIX
avdbdepeHLmanbHbiX TOKOB

lMpeobnagaiowme 6ONbLINHCTBO LiEnen,
6bITOBbIE NPOBOAKM

Y30 ans nepemeHHbIX 1 nyncupyto-
LUMX MOCTOSHHBIX ANcHhepeHLmanbHbIX
TOKOB

B uensx ¢ BbINpSMUTENSMU, MPW HANUYUW NOCTO-
SHHOW COCTaBNAIOLLEN B KPbIBOWA TOKA

Y30 ans nepemeHHbIX, MyncupyoLmMx
MOCTOSIHHBIX W CrMIXEHHBIX NOCTOSIHHbIX
avddepeHLmanbHbIX TOKOB

TMpOMBbILLAIEHHOE NPOBOAKM C BbINPAMUTENSMM,
npeo6pa3oBaTensmu u T.4.

Y30 ans o6Lwero NpuMeHeHus,
YCTON4MBOE K UMNYTICHOMY TOKY A0
250 A (npu chopme BOMHBI 8/20 MKC)

O6bl4Hble NIEKTPONPOBOAKM NpK OTCYTCTBUN
TPe6OBaHMIA K UCKNIOHEHMIO NOXKHBIX
OTKIOYEHMIA

CenekTIBHOE, yCTON4MBOE
K MMMyncHOMY TOKy A0 5 KA (npu chopme
BOJHbI 8/20 MKC)

[Ins ycTaHOBKM B Havane anekTponpoBoaKM
nepef paspsaHIKamy ¢ Lienbio obecneyeHms
cenekTMBHol paboTbl Y30

C 3azepxkon BpemeHn 10 MKc,
YCTONYNBOE K UMMYTICHOMY TOKY [0
10 3 KA (npu dopme BomHbI 8/20 MKC)

[InsiBCeX NPUMEHEHNI C BbICOKOI YCTOMYMBOCTbIO
K NOXHBIM OTKIIO4YEHMSIM, MOAXOANT TaK Xe Ans
1CMONb30BaHMs B KA4ECTBE AOMONHUTENBHON
3aWUTHI OT MPSIMOTO MPUKOCHOBEHMS!

YCroBHO YCTOIUMBOE K yMNynbcaM 0
250 A (npu chopme BONHbI 8/20 MKC)

O6bI4HbIE 9MEKTPONPOBOAKM

[Ins o6Lero NpuMeHeHusl, yCroBHO
yCTOM4MBOE K ymMnynbcam 6onee 250 A
Hanpumep 750 A (npu chopme BONHbI
8/20 mMKc)

[ins uenei ¢ CylleCTBEHHbIMI HPOCKaMM TOKa
npy KOMMyTaLMsX (KabenbHble Tpacchl,
aCMHXPOHHbIE ABUraTenu, rpynbl OCBETUTENbHBIX
Np1B6OPOB C NIOMUHECLIEHTHLIMI Namnamu 1 T.4.)

Y30, 1cnonb3yemoe npu TemMneparype
an -25 °C (B cOOTBETCTBYtOLEM
Kopnyce)

["apaHTVpOBaHHbIE NapameTpbl 40 ONpeAeneH-
HOW TeMnepaTypbl OKpyXatoLLen credbl, Bce
NpUMEHeHNs!

HomuHanbHas ycnoBHas ycTon4MBOCTb
K KOPOTKOMY 3amblkanmio 10 KA ¢ fjo-
6aBoYHbIM NpegoxpanuTenem 100 A

3auwmra Y30 0T KOPOTKIX 3aMblKaHuil
(MexaydasHbix Ha 3emmio)

§!g’@‘¢j@@m

230/240

HomuHanbHbIA TOK 1 HOMUHANBHOE Ha-
npsbxenne Y30 npu yactote 50 (60) My

BbibupaeTcs cornacHo HOMMHabHbIM NapameTpam
(MexayasHbix, Ha 3emIio)

OTKNI04aKoLWas Cnoco6HOCTb BCTPOEH-
HOrO 3aWyTHOrO BbiKNtodaTens 10 KA,
Knacc CeneKkTUBHOCTH 3

3almTta 3NeKTPONpoBOAKM OT MPEPerpy3oK
1 KOPOTKWX 3aMblKaHui

“leuchtenfest”

YCTOM4MBOE K NIOXKHBIM OTK/KO4EHUSIM,

KOTOPbIE MOTYT BbITb Bbl3BaHbI PAGOTON
3MEKTPOHHbIX CTAPTEPOB NIIOMUHECLIEH-
THBIX JIaMm

MakcimanbHo 20 MIOMUHECLIEHTHbBIX namn

-
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Tabnuua MN-2

OcHoBHble HemcnpaBHOCTY Npy Ucnonb3osaHun Y30

Meakuma Y30 [pU4mMHa HencnpaBHOCTH YcTpaHeHne HeucrpaBHOCTH PucyHok
OTKnioYeHme * HEMpaBUIbHOE BLIMOHEHE [poBepUTHL 3NEKTPOMPOBOAKY, 28,
MPOBOAKK; 13MepUTb CONPOTUBIIEHNE MEXAY 35...38
* HeucnpasHOCT I'IOTpeﬁVITeJ'IFl; naboynmm npoBOAHMKamMu (BKm‘O"iaﬂ
nposoAxuk N) 1 nposogHukom PE;
* HeucnpasHocT Y30 3ameHnTb Y30
JloxHble * KpaTKoBpeMeHHble nepexog- | Mcnons3oeatb Y30 Tuna G unm S 41,42
OTK/TIOYeHMS Hble MPOLEeCCh NP1 KOMMyTa-
Lnm noTpebutenen;
+ 60MbLUME eMKOCTH CETH MO
OTHOLLEHMIO K 3eMne (TOKM
3apagaku);
+ cpabaTbiBaHie paspsaHUKOB
(orpaHnymMTenei nepeHanps-
XeHus)
* BNWSIHUE CUNBHOTO MarHuTHoro | Paamectitb Y30 BHe 30HbI BNMS-
nons (TpaHcpopmaTopbl, HMS| MarHUTHOrO NONSst
KOHTaKTOpbI)
Mpy ucnonb3oBa- | * OTCYTCTBYET HaNpsiXeHue MpoBEpPUTL HANMYNE HAMPSHKEHNST; 14
HOIM KHOMKK Y30 | NUTaHMA; MPOBEPUTb NPaBUILHOCTb MOAKMIO-
He cpabaTbiBaeT | ¢ OTCYTCTBYET 3aMKHYTbIA MyTb | YeHus 4-x nontocHoro Y30 no cxeme
"0 O#K'Kbls#kObl | B Lien1 KOHTPONS 4-X NOMoLHoe | sameruTs Y30
Y30 B 2-x unu 3-x NpoBOAHON
Lenu;
* HeucnpasHocTb B Y30
Tabnmua -3  CumBonbl, HaHoCUMble Ha Kopnyc Y30 ¢ NOBbILEHHOM 3KCMyaTaLWMOHHOM
HagexHocTbto (Y30 tuna PHF7)
Cumson Onucanne
max. 63 A gl MakcumanbHast TOKoBas 3aluyTa OT KOPOTKOrO 3aMblKaHus
e u neperpy3ku (UL/OL + KS/SC - 3awwra OT neperpysku +
UL/OL+KS/SC 3almTa oT KOpoTKWX 3ambikanuit; O. L. P. - 3awuta ot
CBEPXTOKa)
CepBucHas KHOMKA CMYXUT ANS MPOBEPKN (HYHKLMOHM-
poeaHus Y30 TOMbKO npu BBOAE B IKCMayaTauuio.
SERVICE pr— PerynapHbiii KOHTPOMb MOXET He MPOM3BOAUTLCS, ecrn
] Q! HOPMaTWUBHBIMM [OKYMEHTaMWU HE YCTAHOBEH OMpefeneH-
T HbIi CPOK KOHTPONS. OfHAKO XXenaTemnbHO BbIMOMHSATL KOH-

TPOSb NPY NPOBEAEHUM NEPUOANHECKIX UCTIBITAHNIA I
1 pa3 B rog.
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Tabmuua -4 O603Ha4eHust B cxemax ¢ Y30

ABTOMAaTUNHECKMI
BbIKJtOYaTENb

0603Hayenme Y30 B yHKLMOHANb-
HbIX CXEMaX

Y30, ynpasnsiemoe
AnhchepeHymanbHbIM
TOKOM

| Y30 co BCTpoeHHoM

MaKcUMasibHON TOKOBOW
3awuToNn

4-x nontocHoe Y30

Y30, ynpasnsemoe

audhhepeHLmansHbIM
TOKOM, COrnacHo
o *\_} BpUTAHCKUM
| 1 1 (ppaHLy3CcK1M
L b \) cTaHgapTam
\ \ y30
Ia FI

2-x nontocHoe Y30

,,,,,,,,,,,

Onucanuve:
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Tabnuua -5

MepeyeHb MeXAyHapOAHbIX 3MEKTPOTEXHUYECKUX CTaH4apTOB, HA KOTOpble

JaHbl CCbINKN B HACTOSILLEI KHUre

O603HaueHne
cTaHpapTa

HasBaHue cTanpapTta

MOK 60 364-4-41

M3K 60 364-4-47

MOK 60 364-4-481

M3K 60 364-5-54

M3K 60 364-6-61
M3K 60 364-7-701

MOK 60 364-7-702

M3K 60 364-7-704

M3K 60 364-7-705

M3K 60 364-7-710

M3K 60439-4

M3K 755

MOK 60898

M3K 61008

M3K 61009

ONeKTPOYCTaHOBKN 3aaHuii. Tpe6oBaHus no obecneyermnio Gesonac-
HOCTW. 3aLMTa OT NOPaXKEHUS SNEKTPUYECKMM TOKOM

OneKTPOyCTaHOBKN 3aaHuii. TpeboBaHus no obecneyeHmnio Gesonac-
HoCcTU. TpeBoBaHWs MO MPUMEHEHMIO Mep 3aluTbl OT MOPaXEHMs
ANEKTPUYECKIM TOKOM

OneKTPOyCTaHOBKW 3aaHuii. Tpe6osaHus no obecneyeHmnio besonac-
HOCTW. BbI6Op 3aLMTHbIX MEP OT BAIMSIHUS BHELLHIMX akTopoB. BeiGop
cnocofa 3aluThbl OT NOPAXKEHNS ANEKTPUUECKUM TOKOM BCNEACTBUE
BMWSIHUS BHELLHMX (DaKTOpOB

OneKTPOyCTaHoBKM 3aaHuii. BbiGop 1 MOHTaX 31eKTPO0GOPYA0BAHMS.
3asemMnstowme yCTporcTBa W 3aLMTHbIE MPOBOAHUKM

SﬂeKTpOYCTaHOBKVI 30aHui. Pesusuns ANEKTPUYECKOro OGOpWJ,OBaHMH

SﬂeKTpOYCTaHOBKVI 3[aHMN. Tpe@OBaHMH K cneunasibHbIM 3NEKTPO-
yCTaHOBKaM. BaHHble ¢ [ylleBble NoMeLLeHns

ONeKTPOYCTaHOBKN 3haHuiA. Tpe6oBaHUs K CrieuuanbHbIM 3MeKTpo-
yCTaHoBKaMm. [1naBaTenbHble 6acCeiiHbl

ONeKTPOYCTaHOBKN 3AaHuiA. TpeboBaHUs K CreuuanbHbIM 3MEeKTpo-
yCTaHoBKaM. JneKTpoo6opyAoBaHNE ANS CTPOUTENbHBIX MNOLAA0K

OneKTPOyCTaHOBKW 3aaHuiA. TpefoBaHWs K creumanbHbIM 3neKTpo-
YCTaHOBKaM. ANEKTPOYCTAHOBKM CEMbCKOXO3SIACTBEHHBIX W XKMBOTHO-
BOLYECKMX MOMELLEHMIA

OneKkTpoyCTaHoBKM 3AaHWA. Tpe6oBaHNA K CreumanbHbIM 3MEKTPO-
YCTaHOBKaM. ONEKTPONPOBOAKM B YUPEKAEHNSX 34DaBOOXPAHEHNS

PacnpenenutenbHble YCTPOWCTBA C HU3KOBOSBLTHOW annapaTypo
W ycTporcTBamu yrnpasneHus. CrieumanbHble TPE60BaHMS K pacrpepe-
NMTENbHBIM LMTaM CTPOMNNOLAA0K

YcTpoiicTea 3almTHble, ynpasnseMble anddepeHumansHbiM (ocTa-
TOYHbIM) TOKOM. OBLLMe TPe6oBaHNs U METO/bI UCMbITAHWA

3alMTHble aBTOMATUYECKME BbIKMHOYATENN ANst ObITOBOTO U aHano-
TMYHOrO NPUMEHEHUSA

3awnTHble AnddepeHuMantHble BblkntouyaTenu 6e3 BCTPOEHHOI
3aLMTLI OT CBEPXTOKOB AN151 ObITOBOTO M @HANOrNYHOro MPUMEHEHNS

3awmTHble audbepeHuUMantHbe BbIKNKYATENM CO BCTPOEHHO 3aLm-
TOW OT CBEPXTOKOB AN5 6bITOBOrO 1 aHanornyHoro npumeHeHns (RCBO)
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KaTtanor
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Y30 Ttuna CFI6

T a0

2-X nontocHoe

[1BOVHbIE KNEMMbI (HUXHAs KnemMma)

COBMECTUM C aBTOMATUYECKIMM BbIKNKOYATENSMM

CLS6

Bo3moxHOCTb BbI6Opa NPUBOSHBIX / BbIBOAHbIX
Knemm

Bnok BcnoMoratenbHbIx kKoHTakToB Z-HK,
Z-NHK

4-X nonocHoe
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n AC
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+ Ans o6LLero ncnonb3oBaxus 6e3
3afiepKKm

* YCTOAYMBOCTb K UMMYNICHOMY TOKY
[o 250 A

.-A  +Tun A 4yBCTBUTENLHOCT
K NepeMeHHOMY 1 nynbcupyroLemy
MOCTOSHHOMY AnchpepeHLManbHbIM
TOKaMm



Y30 Ttuna CFI6

TexHuyeckue aaHHble

9NeKTPUYEcKUe
CeovicTea Y30 AC UYBCTBUTENBHOCTb K NEPEMEHHOMY TOKY

v K NyTIbCHPYHOLLIEMY MOCTOSHHOMY TOKY
CooTBeTCTBYET TPEOOBAHMSAM IEC 1008 (EN 61008) @
XapaKTepuCcTUKM OTKIOYEHNS! L7151 06LLETO MPUMEHEHHS

(6e3 3anaspbiBanms)

HomuHanbHoe Hanpsxerne 230/400 B, 50/60 'y
HoMuH. oTKiouatoLLmMiA AndpdepeHL. Tok 30, 300 MA

MakcumanbHas TokoBas 3awmta
OT KOPOTKOro 3aMblKaHus

6 KA ¢ npegoxpaHuTenem 63 A gG

MakcuManbHbll NpefoXpaHUTE b
OT neperpy3ku

25AgG ana Y30 1,=25-40 A
40 A gG pns Y30 |, =63 A

Knumatuyeckas ycToiumsocTb

IEC 1008 (EN 61008)

CTeneHb 3aLyThl, BCTPOEHHbIV 3aLUUTHBINA IP 40
AndpdpepeHLmanbHbli BblKNKoYaTesb

MexaHn4eckue

BbicoTa Bbipe3a B 3aLMTHOI NaHenu 45 Mm
BbicoTa 0CHOBaHMS 3aLMTHOrO 80 MM

anchchepeHLMansHOro BbIKoYaTeNs

LLnpuHa 35 mm (2 TE), 70 mm (4 TE)
MonTax Ha NPUOOPHYHO LWKHY 35 MM
MoHTaxHas nosununs Npoun3Bo/bHas
MpVBOAHbIE/BLIBOAHBIE 33XKMMbI ntobble

3axumbl 6onToBbIE / XOMYTHbIE
CeyeHve nogknoyaemoro npoeoaa 1 - 25 MM?

TonwmHa coeAMHUTENbHOM LLUIMHbI 0,8-2MMm
MpuHaaneXHoCTH Tun

Bnok BcnoMoratenbHbIX KOHTAKTOB Z-HK, Z-NHK
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Y30 Ttuna CFl6

2-x nontocHoe Y30

4-x nontocHoe Y30

HoMuHanbHbIn  HOM. OTKIoYatoLLmit TunoBoe 0603Ha4eHe  TunoBoe 0603Ha4eHNe
—— TOK AndbehepeHL. Tok Tun AC Tun A
L . . |n (A) IAn (A)
' 25 0,03 CF16-25/2/0,03 CF16-25/2/0,03-A
25 0,10 CFl16-25/2/0,1 CF16-25/2/0,1-A
- 25 0,30 CFl16-25/2/0,3 CF16-25/2/0,3-A
- LH 40 0,03 CF16-40/2/0,03 CF16-40/2/0,03-A
40 0,10 CFI16-40/2/0,1 CFl6-40/2/0,1-A
40 0,30 CF16-40/2/0,3 CFl6-40/2/0,3-A
63 0,03 CF16-63/2/0,03 CFl6-63/2/0,03-A
63 0,10 CFl6-63/2/0,1 CF16-63/2/0,1-A
63 0,30 CF16-63/2/0,3 CFl6-63/2/0,3-A
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HomuHanbHbiM  Hom. oTKioYatoLLmii Tunoeoe 0603HayYeHne  TunoBoe 0603Ha4eHNe
_— TOK AnddepeHL. Tok Tun AC Tun A
"e e hh (A) Ian (A)

B ' 25 0,03 CFl16-25/4/0,03 CF16-25/4/0,03-A

| 25 0,10 CF16-25/4/0,1 CFl6-25/4/0,1-A

: - r 25 0,30 CF16-25/4/0,3 CF16-25/4/0,3-A
N I':'L.l:! 40 0,03 CF16-40/4/0,03 CF16-40/4/0,03-A

40 0,10 CFl6-40/4/0,1 CFI6-40/4/0,1-A

40 0,30 CF16-40/4/0,3 CF16-40/4/0,3-A

63 0,03 CF16-63/4/0,03 CF16-63/4/0,03-A

63 0,10 CFl6-63/4/0,1 CFl6-63/4/0,1-A

63 0,30 CF16-63/4/0,3 CFl6-63/4/0,3-A



Y30 Ttuna PF7, PFNM
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